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1. HOACHUTEJIBHAA 3AIIMCKA

PaGouass mporpamMma OCHOBHOTO 00I1Iero oOpa3oBaHus Y4eOHOro MpeaMeTa
«XWUMUSA» nna 8-9 kiaccoB cocTaBieHa B COOTBETCTBUHM C HOPMATUBHO-IIPABOBBIMU
JOKYMEHTAMMU:

o Oecnepanbubiii 3akoH «006 o60pazoBannu B Poccuiickoit denepauun» OT
29.12.2012 No273 -®3

o ®denepanbHbli TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT OCHOBHOTO
oOmero  oOpa3oBaHusi  BTOporo  mnokojeHuss  (yrBepxzaeH  I[Ipuxazom
MunucrepcrBa oOpa3zoBanus u Hayku P® ot 17.12.2010 r. Ne 1897),

e [IpumepHas ocHoBHasi oOpa3oBaTelibHas MporpaMMa OCHOBHOTO OOIIEro
obOpazoBanusa. (OmoOpeHa pemnieHreM (enepanbHOro yuyeOHO-METOIUYECKOTO
o0benuHeHUs1 Mo obmemMy obOpazoBaHuto (mpotokos ot 8 ampens 2015 1. Ne
1/15))

e TpeboBaHus K YpOBHIO MOJATOTOBKH OOYYarOIIMXCS JJI MPOBEJAEHUS OCHOBHOTO
roCy/IapCTBEHHOI'O PK3aMEHa M0 XUMHUH.

e ABtopckas mporpamma O.C. T'aGpuensiHa, cooTBeTcTBYMOIICH dDeaepabHOMY
['ocynapctBeHHOMY — 00pa3oBaTeIbHOMY  CTaHAAPTY OCHOBHOIO  OOIIETO
oOpazoBaHus W JoOMNylleHHass MUHHUCTEpPCTBOM 0Opa3oBaHUS U  HAyKHU
Poccuiickoit ®enepannu (O.C.I'abpuensu Ilporpamma kypca xumuu st 8-9
KJaccoB oomeoOpazoBaTenbHbIX yupexaenuit / O.C.I'abpuensn. — M.: [poda,
2012r.).

e OcHoBHasg oOpa3zoBaTeiibHas MporpaMma OCHOBHOTO o0OmIero oOpa3oBaHUs
MOKY OOUI cena Ilycromu OpudeBckoro paiiona Kuposckoit o0macT.

O0y4yeHue XMMHMH B OCHOBHOM IIKOJI€ HAMPABJIEHO HA JOCTHKEHHE CJAEIYIOIIMX
neJen:

eau peanu3anuu TporpaMmBel:

TOCTIKEHNE 00YJaIONUMUCS PE3YNIbTATOB U3YUCHHUSI YIEOHOTO MpeaMeTa «XHUMUS»
B COOTBETCTBUHU c TpeOOBaHUSIMH, YTBEPKICHHBIMU denepanbHbIM
rOCy/IapCTBEHHBIM 00pa30BaTEbHBIM CTAaHAAPTOM OCHOBHOTO 00IIeT0 00pa3oBaHUs.
3agayamm peanuzaiuy MporpaMMbl y4eOHOTO TpeIMeTa SBIISIOTCS :

e (opmupoBaHHe TEPBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUNU O
BEIIECTBAX, MX IMPEBPAICHUSIX M NPAKTUYECKOM NPUMEHEHHUH; OBJIAJICHUE
MNOHSTUHUHBIM aNMNapaToM U CUMBOJIMYECKUM SI3bIKOM XUMHUH;

® 0CO3HaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKON HayKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUUYECKUX MPEBPAIIEHU HEOPraHMYECKUX
W OPraHUYECKHUX BEUIECTB KAaK OCHOBbI MHOTHX SIBICHHH XWBOM W HEXUBOU
MIPUPO/IbI; YTIyOJIEHUE IPEACTaBICHUNA O MaTepUaIbHOM €IUHCTBE MUPA;



® OBJAQJCHHE  OCHOBAMHM  XHMHUYECKOM  TIPaMOTHOCTH: CIIOCOOHOCTBIO
aHAJTM3UPOBATH U OOBEKTUBHO OLICHUBATH KM3HEHHbBIC CUTYAIlUH, CBSI3aHHBIE C
XUMUEH, HaBbIKaMU 0€30MacHOr0 0OpallleHus C BEIIeCTBAMU, UCIIOJIb3yEeMbIMU
B TIIOBCEJHEBHOW JKM3HHM; YMEHHEM aHAJIU3UPOBaTh M IUIAHUPOBATH
AKOJIOTUYECKH O€30MacHOE TMOBEACHUE B ILENSAX COXPAHEHUS 3I0POBbI H
OKPYKAIOIIEN CPEBI;

e (QopMmHupoBaHME  yMEHUW  YCTAHABIMBATH  CBS3M  MEXKIY  pEaJbHO
HAOII0JaeMbIMH XUMUYECKUMU SBICHUSIMU U MPOIECCAMU, TPOUCXOASAIIUMU B
MUKPOMHUpPE, OOBACHITH MPUYUHBI MHOTOOOpa3usi BEIIECTB, 3aBUCHUMOCTh UX
CBOICTB OT COCTaBa M CTPOEHHS, a TAKKE 3aBUCUMOCTb IPUMEHEHHUS BEIIECTB
OT UX CBOMCTB;

® MpPUOOPETEHUE ONbITa KCIOJB30BAHMUS  PA3TUYHBIX METOJOB  H3YUYCHHUS
BEIIECTB: HAOJIOMCHUS 332 UX MPEBPAIICHUSMU MPU MPOBEJACHUU HECIOKHBIX
XUMUYECKUX  JKCIIEPUMEHTOB  C  MCIIOJIb30BaHUEM  JTAOOPATOPHOTO
o0opyaoBaHUs U IPUOOPOB;

e (QopmupoBaHHE TPEACTABICHUNA O 3HAYCHUU XUMUYECKOW HAYyKW B PEUICHUH
COBpPEMEHHBIX JKOJIOTUYECKUX npobJieM, B TOM YHUCTIC B
PEAOTBPAIICHIH TEXHOTEHHBIX U DKOJIOTUUECKUX KaTacTpod.

3HAUUTENIBHOE MECTO B COJAEpKaHUU Kypca OTBOAUTCA XUMHUYECKOMY
skcriepuMenTy. OH  mo3BoNsIeT CHOPMHUPOBATH Yy YYAIIUMXCS — CIEIHMANbHBIC
NpeIMETHbIE YMEHUSI paboTaTh C XUMUYECKUMH BEIECTBAMHU, BBIMOJIHATH MPOCTHIE
XUMHYECKUE OTbBIThI, HAYYUTh HUX OE30MaCHOMY U HKOJOTHYECKH T'PAMOTHOMY
oOpalieHuIo ¢ BEIIeCTBAMU B OBITY M Ha MPOU3BOICTBE.

Kypc xumuu 8 knacca usydaercs B Ba 3Tamna.

IlepBblii 3Tanl — XUMHSI B CTATUKE, HA KOTOPOM PaccMaTpUBAIOTCA COCTaB U
CTPOCHHME aTOMa U BellecTBa. Ero OCHOBY COCTAaBISIIOT CBEACHUS O XMMHUYECKOM
aJieMeHTe U (opMax ero CymecTBOBaHUS — aTOMaxX, M30TOMaX, MOHAX, MPOCTHIX
BEIIECTBAX M WX BAXHEHIIMX COCIUHEHUAX (OKCHIAX W JPYrux OWHAPHBIX
COEIMHEHUAX, KUCIOTaX, OCHOBAHMSIX U COJSAX), CTPOCHUU BEUIECTBA (TUIIOJIOTUH
XUMHUYECKHUX CBS3€H U BUJAX KPUCTAIUIMYECKUX PELIETOK).

Bropoi 3Tanm — Xumusd B JHUHAMHUKE, HA KOTOPOM YYaIIMECS 3HAKOMSTCA C
XUMHYECKUMHU PEAKIHUsIMU KaK (YHKIMEW COCTaBa W CTPOCHHS yYacTBYIOIIUX B
XAMHYECKUX TPEBPAIICHUSIX BEMeCTB W WX Kiaccupuranuu. CBOHCTBA KHUCIOT,
OCHOBAaHMHM U COJICH Cpa3y PacCMATPUBAKOTCS B CBETE TEOPUU SIICKTPOJIUTHUYECKON
aucconuanuu. KpoMme TOro, CBOMCTBAa KHUCJIOT M COJIEM XapaKTEPU3YIOTCS TaKKE B
CBETE OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

B xypce 9 knacca BHauane 00001mar0TCs 3HAHUS yYaIuxcs Mo Kypey 8 Kiacca,
anodeo3oMm kotoporo siBisiercst lepuonuueckuit 3axkod u Ilepuoauueckas cucrema
xumudeckux 3nemeHToB JI. . MenneneeBa. Kpome Toro, 0060011ar0Tcs CBEICHUS O



XAMHYECKUX PEaKIUSIX U MX KIAacCU(UKAIUU — 3HAHUS 00 YCIOBHUSAX, B KOTOPBIX
MPOSIBJIAFOTCS.  XUMUYECKHE CBOWCTBA BEIIECTB, M CIOCO0AxX  yIpaBiICHUS
XHUMHAYECKUMU TMPOLecCaMu. 3aTeM paccMaTpHBAIOTCS OOIIHe CBOWCTBA METALIOB U
HeMeTasuioB. [IpUBOASATCS CBOMCTBA MIECTOYHBIX M MIETOYHO3EMETbHBIX METAUIOB H
rajoreHoB (MPOCTBHIX BEIIECTB U COCAWHEHUN TaJOreHOB) Kak Haubojee SpKUX
MIPEICTaBUTENICH dTUX KJIACCOB AJIEMEHTOB M MIX CpPaBHUTEIbHAs XapaKTepucTuka. B
Kypce MOApOOHO paccMaTpUBAIOTCS COCTaB, CTPOSHHE, CBOWCTBA, MOMyYEHUE U
MPUMEHEHUE OTICIbHBIX, BaXXHBIX B XO3JWCTBEHHOM OTHOIICHWH BEIIECTB,
00pa30BaHHBIX JIEMEHTaMH 2—3-T0 MIEPUOJIOB.

B mporpamme HazBaHWE TEM B3SITO W3 MPUMEPHON MPOrpaMMbl OCHOBHOTO
oO1rero o0pa3zoBaHus MO0 XUMHUH, cocTaBieHHON Ha ocHOBe PI'OC OOO (6a30Bblii
ypOBeHb) W jJ00aBieHO u3 aBropckoi mporpammbl O.C. T'abpuensHa (BBLIEICHO
IO TYCPKUBAHHUEM ).

[Tporpamma HOCHT peKOMEHIATEIBHBINA XapaKTep.

2. OBIIIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA

B coorBercTtBUM ¢ DenepanbHBIM TOCYAApPCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJapTOM OCHOBHOT'O 0OIIero 00pa3oBaHUs ydauluecs AOJKHBI OBJIaJAETh TAKUMHU
MO3HABATEIILHBIMU YYCOHBIMH JEHUCTBUSAMU, KaK YMEHUE (POPMYIUPOBATH MPOOIEMY
U TUIIOTE3Y, CTABUTH LIENU U 3aJa4M, CTPOUTH IIJIAHBI TOCTUKEHHUS LIEJICH U PELICHHUS
NOCTAaBJIEHHBIX 33/1a4, MPOBOJUTH SKCIIEPUMEHT U Ha €r0 OCHOBE JI€JIaTh BBIBOJBI U
YMO3aKJIFOUEHHUS, IPEICTABIATh UX U OTCTaWBaTh CBOKO TOUKY 3peHusa. Kpome Toro,
y4daluecs: O0JHKHBI OBIAJAETh MPUEMAMH, CBSI3AHHBIMHU C OINPEIEICHUEM IOHSTHIA:
OrpaHUYMBATh UX, OIMUCHIBATh, XapaKTepU30BaTh U cpaBHUBaTh. Clie10BATENBHO, PU
U3yYeHHUH XUMHHM B OCHOBHOW IIKOJIE YdYalllMecs JODKHBI OBIAJETh YYCOHBIMU
NEUCTBHUSIMHU, TO3BOJISIIOIIMMH UM JIOCTUYb  JIMYHOCTHBIX, MPEIMETHBIX H
METanpeIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

B cucreme ectecTBeHHOHaAYYHOTO 00pa30oBaHUs XUMHs KaK y4eOHBIN MpeamMeT
3aHMMAeT BaXKHOE MECTO B MO3HAHMM 3aKOHOB MPHUPOJBI, (POPMUPOBAHMM HAYUHOU
KapTUHBI MHUpa, CO3JaHUU OCHOBBI XMMHYECKUX 3HAHUN, HEOOXOJUMBIX IS
MOBCEIHEBHON JKMW3HHM, HABBIKOB 3J0POBOTO M 0OE€30MacHOTO Jisi YeJOBEKa U
OKpYXalolel ero cpenbl oOpa3a >KM3HU, a TaKKE€ B BOCHUTAHUHM JKOJIOTUYECKOU
KYJIBTYPBI.

YcenemHocTh M3yd4eHus: XUMHUM CBSI3aHA C OBJIQJCHUEM XHMHUUYECKHUM SI3BIKOM,
coOMo/IeHneM TMpaBuUil 0e30MacHOi paboOThl TPH  BBIMOJHEHUH XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHWEM MHOTIOYMCIIEHHBIX CBA3€M XHMUU C JAPYTHUMU
MpeIMETaMHU IIKOJIBHOTO Kypca.

[Iporpamma BkiOYaeT B ce0s OCHOBBI HEOPraHMYECKOM U OpraHUYecKOu
xumud. ['maBHOM wujeeld mOporpamMMmbl SIBISIETCS CO3/JaHME 0a30BOro0 KOMILIEKCa
OTMOPHBIX 3HAHWI MO XMMHH, BBIPAXKEHHBIX B (hOpMe, COOTBETCTBYIOIIEH BO3pACTY



o0y4Jaromuxcs.

B copmepxaHuum [AaHHOrO Kypca IIPEACTABICHbl  OCHOBOIIOJATAIOIINE
XUMUYECKUE TEOPETHUYECKNE 3HAHU, BKIIOYAIOIMIME M3YYEHHE COCTAaBa U CTPOCHUS
BEILIECTB, 3aBHCUMOCTHM HMX CBOWCTB OT CTPOEHUS, IPOTHO3UPOBAHUE CBOMCTB
BEILIECTB, MCCIENOBAaHUE 3aKOHOMEPHOCTEH XMMHUYECKUX MPEBpALCHUN U IIyTeH
YIPABJIEHUS MU B LEAX MOJIYYEHNS BEUIECTB U MAaTEPUAIIOB.

TeopeTnueckylo OCHOBY M3Yy4Y€HHs HEOPraHMYECKOM XHMHHU COCTAaBISAET
aTOMHO-MOJIEKyJsipHOoe yueHue, Ilepuoamyeckunt 3akon J[.MI. Menneneesa ¢
KpPaTKUMH CBEICHHMSIMH O CTPOGHHH aToMa, BHAAX XHWMHYECKOM CBS3H,
3aKOHOMEPHOCTAX NPOTEKAHUSI XUMUYECKUX PEAKIINI.

B wm3dydyenumm Kypca 3HAUMTENbHAs POJb  OTBOAMTCS  XUMUYECKOMY
IKcnepumenmy: TPOBENACHUIO MPAKTUYECKUX M JIAOOPATOPHBIX padOT, OMMCAHUIO
pE3yJIbTATOB  YYEHHMYECKOTO 3KCHEPUMEHTa, COONIOJACHUI0O HOPM U IPaBUII
6e3omnacHoi paboThl B XUMHUECKOU JabopaTopuu.

Peanuzanmst maHHOW mporpaMMbl B - mpolrecce OOy4YeHHs  MO3BOJMUT
OoOy4YaromMMCsl YCBOUTH KIIIOUEBBIE XMMUUYECKHE KOMIETEHIMU U TOHATh POJib U
3HAYEHUE XUMUU CPENU APYTUX HAYK O MPUPOJE.

N3yuyenue mnpeamera «XuMus» B 4YacTH (QOPMUPOBAHHUS y OOYyHArOMIMXCS
HAyYHOTO MHUPOBO33PEHUS, OCBOCHMS OOIICHAYYHBIX METOJNOB (HaOO/IEeHHE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIEIUPOBAHNE), OCBOCHHUS NPAKTUYECKOTO IPUMEHEHHUS
Hay4HBIX 3HAHUN OCHOBAHO Ha MEKIIPEIMETHBIX CBA34X C IpeaMeramu: «buoorusy,
«['eorpadusn», «Hctopus», «JIuteparypar», «Marematuka», «OCHOBbI 0€301aCHOCTH
KHU3HEIEATEIbHOCTHY, «Pycckull A3b1k», «DU3nKa», «IKOIOTHUN».

3. MECTO IIPEIMETA «XUMMUSI» B 6a3UCHOM Y4eOHOM IJIaHe

Cornacuno ®enepanbHOMy 0a3MCHOMY y4eOHOMY IJIaHy JJIsI 00pa30oBaTEIbHBIX
yupexnaenuii PO Ha sTame ocHOBHOro 00IIero oOpa3oBaHUS M B COOTBETCTBUHU C
o0pa3oBaTeIbHOM MPOTpaMMOM IIKOJBI Ha HM3y4YeHHE XUMHUM B 7 — 8 Kiaccax
OTBOJIUTCS TIO 2 ¥aca 6 Hedenlo B TCUCHHE KaXKJIOT0 roja oOydeHusI.

2 yaca B Hezeno (Bcero 68 yacoB) B 8 kiacce,

2 yaca B Hezenmo (Bcero 68 yacoB) B 9 kiacce.

Bcero 136 wacoB. Cpok peanuzayuu — 2 2oda.

Hcnosb3yeMblii yueOHO-MeTOANYECKNI KOMILIEKC
Jlyist peanu3anuy TaHHOW MPOTPaMMbl UCTIONIB3YIOTCS yUeOHUKH, BKIIFOUEHHBIC
B [lepeyeHp yueOHUKOB, pEKOMEHIOBAHHBIX JIJISl UCIIOJIH30BAaHUS B 00pa30BaTEIbHBIX
yupexenusix PO na 2018-2019 rr. u coorBeTcTByt0mux tTpedoBanusm OI'OC:
1. Tabpuensn, O.C. Xumusa. 8 kmacc: yueb. mms oOmieoOpa3oBaTEIbHBIX
yupexaennii /O.C. 'abpuensa. — 8-e uzn. ucnp.— M.: JIpoda, 2019.-287 c.
2. Tabpuensa, O.C. Xumusa. 9 kmacc: yudeb. mms oOmieo0pa3oBaTEIbHBIX
yupexaenuii /O.C. I'abpuensia. — 7-e uza. uctp.— M.: JIpoda, 2019.-319 c.



4. TpeGoBaHuA K pe3yJIbTaTaAM 00y4eHHMS U OCBOCHHUIO COAEPKAHUS Kypca

[Iporpamma oOecneunBaeT JAOCTH)KEHHE CIEAYIONIUX PE3YJIbTaTOB OCBOCHHS
00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus:

JIMHHOCTHBIE, METAIIPEJIMETHBIE, IPEJIMETHBIE
PE3YJIbTATBI OCBOEHHUS YYEBHOI'O NIPEJIMETA

JlessTenbHOCTh 00pa30BaTEIBLHOIO YUPEKICHUS 00IIero o0pa3oBaHUsi B 00y4YEHUU
XAMHH JIOJDKHA OBITh HampaBlieHA HAa JOCTIKCHHWE OOYYAIOIIMMUCS CIICTYFOIIHX
JIMYHOCTHBIX PE3yJIbTATOB:

1. Poccwuiickas rpakaaHCKasi MASHTUYHOCTD (MMATPUOTH3M, YBakeHne K OTeuecTBy, K
NPOIUIOMY ¥ HACTOSIIEMY MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccum, dYyBCTBO
OTBETCTBEHHOCTH W JoJira repen PoawHoi, waeHTHUKANMS ceOs B KayecTBE
rpaxaanuHa Poccun, cyObeKTHBHAS 3HAYUMOCTH MCIIOIB30BAHUS PYCCKOTO SI3bIKA
U s3BIKOB  HapojgoB Poccuu, oOco3HaHWE W ONIyHNIEHWE JIUYHOCTHOM
CONPUYACTHOCTH CcyAbOe poccuiickoro Haponaa). (Oco3HaHHE AITHHUYECKOU
NPUHAJICKHOCTH, 3HAHWE HMCTOPHH, 53bIKa, KYJIBTYPhI CBOCTO HApoJ]ia, CBOETO
Kpasi, OCHOB KyJBTYpPHOTO Hacienuss HapogoB Poccum u denoBedecTBa
(MICHTUYHOCTh 4YEJIOBEKa C POCCUMCKOW MHOTOHAIIMOHAIBHOW KYJIbTYpPOH,
CONMPUYACTHOCTh UCTOPUU HAPOJOB M T'OCYJIAPCTB, HAXOAMBIIMXCS HA TCPPUTOPUH
coBpeMeHHON Poccun); uHTepuopusaiusi ryMaHUCTHUECKUX, TEMOKPATHYECKUX U
TPAJUIIUOHHBIX IIEHHOCTEH MHOTOHAI[MOHAIBHOTO POCCHICKOrO 0O0IIecTBa.
Oco3HaHHOE, YBAXKUTEIBHOE M JOOpOXKEJIATeIbHOE OTHOIIEHHE K WCTOPHH,
KyJbTYpE, PEIUTUU, TPAAUIUSAM, sI3bIKaM, IIEHHOCTSIM HapoaoB Poccuu u HaponioB
MUpa.

2. T'OTOBHOCTB M CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO
Ha OCHOBE MOTHBAIMUM K OOYYEHHWIO W TO3HAHUIO, TOTOBHOCTh M CIIOCOOHOCTH
OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JAJIbHEHUIIICH MHANBUIYATBHON TPACKTOPHHU
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKH B MHpe mpodeccuil u mpodeccHoHaTbHBIX
MPEANOYTCHH, C YI€TOM YCTOWYUBBIX MMO3HABATEIHHBIX HHTEPECOB.

3. Pa3Butoe MopanpHOE CO3HAHUE W KOMIIETEHTHOCTh B PEHICHUH MOPAIbHBIX
mpo0JeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, OpMUPOBaHKE HPABCTBEHHBIX YYBCTB
W HPABCTBEHHOTO IOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHBIM MOCTYIIKaM (cnocoOHOCTh K HPAaBCTBEHHOMY
CaMOCOBEPIIICHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAXKUTEIHLHOE OTHOIICHHE K
PENUTHO3HBIM YYBCTBAM, B3TJISIJIaM JIFOJICH MIIM UX OTCYTCTBHUIO; 3HAHUE OCHOBHBIX
HOPM MOpajii, HPaBCTBEHHBIX, JYXOBHBIX HJICAJIOB, XPAHUMBIX B KYJIBTYPHBIX
TPaIUIUSIX HAPOAOB Poccum, TOTOBHOCTh Ha WX OCHOBE K CO3HATEIBHOMY
CaMOOTPAHWYEHHUIO B MOCTYTKAX, MOBEJCHNHN, PACTOYUTEILHOM MMOTPEOUTEIHCTBE;
c(hOpMHUPOBAHHOCTh TPEIACTABICHUNH OO0 OCHOBAaX CBETCKOW JTHKH, KYJIbTYPHI
TPAJAMIIMOHHBIX PEJUTHIA, UX POJU B Pa3BUTHH KyJIbTYpel M HcTOpuu Poccuum u



YeJIOBEUYEeCTBA, B CTAaHOBJIGHUM TPAXKJAHCKOTO OOIIECTBA U  POCCUMCKOMU
rOCYJapCTBEHHOCTH; TMTOHUMAHHUE 3HAYEHUSI HPABCTBEHHOCTU, BEPHl U PEIIUTUH B
KU3HU YeJIoBeKa, cemMbu U ob6miectBa). ChOpMUPOBAHHOCTH OTBETCTBEHHOTO
OTHOIIECHUSI K YYEHHUIO; YBAXKHUTEIHHOTO OTHOIICHUS K TPYIy, HaJIW4YUE OIbITa
y4acTusi B COLMAIIBHO 3HAUMMOM TpyAe. Oco3HAaHUE 3HAYEHUS CEMbU B JKU3HU
YeJioBeKa U OOIIECTBA, MPUHSATHE LIEHHOCTH CEMEWHOM >KU3HU, YBAXKUTEIbHOE U
3a00TJIMBOE OTHOIIICHHUE K YI€HAM CBOEH CEMbH.

4. ChpopMHpOBaAHHOCTh L[ETTOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKu U  OOIIECTBEHHOM TMPAKTUKH,
YUHUTHIBAIOLIETO COIMATIbHOE, KYJIBbTYPHOE, S3bIKOBOE, JTYXOBHOE€ MHOT000pas3ue
COBPEMEHHOI'0 MUDA.

5. Oco3HaHHOE, YBaXXUTEJIbHOE U JI0OpOXKEIaTeIbHOE OTHOIIEHHWE K JIPYyroMy
YeJIOBEKY, €ro MHEHUIO, MHUPOBO33PEHUIO, KYJIbTYpE, SA3BIKY, BEpe, rpa)kJaaHCKOU
no3uliui. ['OTOBHOCTh M CIOCOOHOCTh BECTH JUANOT C JPYTUMU JIFOJbMU U
JIOCTUTAaTh B HEM B3aMMOINOHUMaHUA (MaeHTU(]UKAIMSA ceOsl KaK MOJTHOMPABHOTO
cyObekTa OOIeHUsl, TOTOBHOCTh K KOHCTPYHPOBaHMIO oOpasza TMapTHepa II0
JIMajory, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a JOMYCTUMBIX CIOCOOOB
auanora, TOTOBHOCTh K  KOHCTPYMPOBAaHHMIO  TMpollecca  Jauajiora  Kak
KOHBEHIITMOHUPOBAHUSI HMHTEPECOB, TMPOIEAYp, TOTOBHOCTh M CIIOCOOHOCTh K
BEJICHHUIO TIEPETOBOPOB).

6. OCBOEHHOCTH COLMAJIbHBIX HOPM, MPaBUJI TIOBEACHHUS, POl U (OPM COIHATBHOM
KU3HA B TPYIIax U coOOIIecTBaxX. YYacTHe B IIKOJbHOM CaMOYIpaBICHUU U
OOIIIECTBEHHON KM3HU B TIpeaesiax BO3PACTHBIX KOMIIETEHIUH C YYeTOM
PErHMOHATIBHBIX, STHOKYJIBTYPHBIX, COIUATBHBIX U SKOHOMUYECKHX OCOOCHHOCTEH
(popMupoBaHHE TOTOBHOCTH K YUYaCTHIO B IPOIIECCE YIMOPSIOUYCHHS COIMAIBHBIX
CBs3€il W OTHOUICHUH, B KOTOpPHIE BKIIOYEHBI U KOTOpbE (HOPMHUPYIOT CaMH
y4dalluecs; BKIIOUYEHHOCTb B  HEIMOCPEICTBEHHOE TPaKJAHCKOE  y4YacTHE,
TOTOBHOCTh YYacTBOBATh B JKM3HEICATEIHHOCTU MOJIPOCTKOBOTO OOIIECTBEHHOTO
00bEeIMHEHUS, TPOJYKTHBHO B3aMMOJCHCTBYIOIIETO C COIMAJIBHON cpenod u
COIIMAIbHBIMU HMHCTUTYTaMU; WICHTUPUKanusg cebs B KadecTBE CYObEKTa
COIIMANIBHBIX ~ MpeoOpa3oBaHMil, OCBOCHHE  KOMIIETEHTHOCTEH B  cdepe
OpraHU3aTOPCKON AESATEIbHOCTH; WHTEPUOpU3ALMUS LIEHHOCTEH CO3UIATEIbHOTO
OTHOIIEHUS K OKPYKAIOWIEW JIEUCTBUTEIBHOCTH, LIEHHOCTEW COLHUAIBHOTO
TBOPYECTBA, LIEHHOCTH MPOJYKTUBHOW OpraHU3allMd COBMECTHOHN JEATEbHOCTH,
caMopeaiu3allii B TpYINEe M OpraHu3alud, UEHHOCTU «IPYroro» Kak
PaBHOIIPABHOTO napTHepa, dbopmupoBaHuE KOMITETEHIIU aHanausa,
MPOCKTUPOBAHMUSI, OPTAHU3AINH JICITEILHOCTH, pedIeKCHr U3MEHEHH, CIIOCOO0B
B3aMMOBBITOJTHOTO  COTPYAHHYECTBA, CIOCOOOB pealu3aiui  COOCTBEHHOTO
JUJEPCKOro MOTEHIINAIIA).

7. ChopMHpOBaHHOCTh WEHHOCTU 3J0pOBOro U 0Oe30macHOro oOpa3a >KHU3HU;



MHTEPUOPU3ALMS MPaBWI HHAMBUAYAJBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
IIOBEICHUS B YPE3BbIYAMHBIX CUTYalUAX, YIPOXKAIOIIUX JKU3HU U 310POBbIO
JIIOJIEH, IIPAaBWII IIOBEICHUSA HA TPAHCIIOPTE U HA JOPOrax.

8. Pa3BUTOCTH HCTETUYECKOI'O CO3HAHHUS UYEpPE3 OCBOCHUE XYJIOKECTBEHHOI'O
Hacienus HaponoB Poccum u mupa, yBaX€HHE K HCTOPUU KYJIBTYPbI CBOETO
Oreuectsa.

9. ChopMHpPOBAaHHOCT OCHOB HKOJIOTHYECKOM  KYJIbTYpbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY  YpPOBHIO  JKOJOTMYECKOIO  MBILUICHUSA, HaJIU4YUe  OIbITa
HKOJIOTUYECKH OPUEHTHUPOBAHHOM pe(dIEeKCUBHO-OLUEHOYHOH M MPaKTUYECKOU
JESATENbHOCTU B KU3HEHHBIX CUTYalUsIX (TOTOBHOCThH K MCCJEI0BAHUIO MPUPOIBI,
K 3aHATHUSIM CEIbCKOXO3SMCTBEHHBIM TPYIOM, K XYJI0XECTBEHHO-ICTETUYECKOMY
OTPAXKEHUIO MPUPOABI, K 3aHATUAM TYPU3MOM, B TOM UHCIE JKOTYPU3MOM, K
OCYIIECTBJIICHUIO TPUPOJTOOXPAHHOMN ESITEIBHOCTH).

MeTanpeaMeTHbIX pPe3yJabTaThl.

Memanpeomemnvie  pe3ynromamsl  GKIIOYAIOM  OCB0EHHblE  00OVYAIOWUMUCS
MmedcnpeomMemuble NOHAMUSL U YHUBEPCANIbHblEe YieOHble Oelicmsus (pe2ylisamuenbie,
Nno3HasamesbHbvle, KOMMYHUKAMUBHbLE).

MexnpeaMeTHbIe MOHSITHSI

YcnoBueM (GopMUPOBAHHUS MEKIPEIMETHBIX TOHITHH, HAlpUMEpP, TaKUX Kak
cuctema, (GakT, 3aKOHOMEPHOCTb, (DEHOMEH, aHaJIW3, CUHTE3 SIBISETCS OBJIAJICHHE
OoOy4YaromMMHUCS OCHOBAMH YHTATENbCKOW KOMIETEHIIMH, MPHOOPETEeHHE HABHIKOB
paboTel ¢ uHGOpMaILIMEH, ydacTHe B MPOEKTHOMN AesATeNbHOCTU. B OCHOBHOM mIKOIIE
OyZeT mpoJioJbKkeHa paboTa 1o (GOPMUPOBAHUIO U PA3BUTHIO OCHOB YHMTATEJIbCKOWM
koMmneTeHnuu. O0yyaronuecs OBIaACIOT YTEHUEM KaK CPEJCTBOM OCYIIECTBICHUS
CBOMX JallbHEHIIUX TUIAHOB: MPOJOJDKEHUS OOpa3oBaHUsS M CaMOOOpa30BaHUs,
OCO3HAHHOTO TJIAHUPOBAHUS CBOETO aKTyaJbHOTO M MEPCHEKTUBHOTO Kpyra 4YTCHUS,
B TOM YHCJIE JIOCYTOBOTO, MOATOTOBKH K TPYJIOBOM M COLMAJILHOW JESITEIbHOCTH. Y
BBIITYCKHUKOB OyJeT chopMupoBaHa MOTPEOHOCTh B CUCTEMAaTHUYECKOM UTEHHH Kak
CpeIICTBE TIO3HAHUS MUpa U ceOsi B 9TOM MHUpPE, TAPMOHHU3AINK OTHOIICHUI YeloBeKa
1 0011ecTBa, Co3aHuu 00pasa «IoTpeOHOro OyayIIeTO».

[Tpu M3yyeHun XuMuUHU OOYYAIOIIMECS YCOBEPIICHCTBYIOT MPUOOPETEHHBIE HA
IIEPBOM YPOBHE HABBIKH PadoThl ¢ HHPpopManueil U NonoiaHAT ux. OHU CMOryT
paboTaTh ¢ TeKCTaMu, MPeoOPa30BBHIBATh M HHTEPIIPETUPOBATH COJAEPKAIIYIOCS B HIX
uH(OpPMAITUIO, B TOM YHCTIE:

® CHCTEeMAaTH3UPOBAaTh,  COMOCTABISATH,  AHAJU3UPOBATh,  0000MAaTHh
WHTEPIPETUPOBATH uHbOpMAIIHIO, COJZIePIKAIIYIOCS B TOTOBBIX
MH(POPMAIIMOHHBIX 00BEKTAX;

® BBIJICTATh TJIABHYIO M HM30BITOUYHYIO WH(GOPMAIUIO, BBIMOTHATH CMBICJIOBOE
CBEPTHIBAHKE BBIICICHHBIX (PAKTOB, MBICIICH; MPENCTaBIATh HHPOPMAIIUIO B



cxaToil cioBecHOM (opme (B BUAE IJaHA WM TE3UCOB) W B HArJISAIHO-
CUMBOJIMUECKOU QopMe (B BUIE TaOIUILl, rpadUUECKUX CXEM U AHarpamm, KapT
MOHATUN — KOHIENTYAJIBHBIX TUArpaMM, OMTOPHBIX KOHCTIEKTOB);

® 3aIlOJIHATH U JOIIOJIHATH Ta6J'II/ILIBI, CXCMBLI, JUuarpaMmsbl, TCKCTHI.

B xonme u3ydyenHus xumuu oOydaronigecs NPUOOPeTYT ONbIT MPOEKTHOI
AesiTeJIbHOCTH Kak o0co0oil  ¢opmbl  ydyeOHOW pabOThl, CIOCOOCTBYIOIICH
BOCIIUTAHUIO CAMOCTOSITEIbHOCTH, MHUIIUATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIICHUIO
MOTUBalMU ¥ A(PDEKTUBHOCTH YYEOHOU MEATEIBHOCTH; B XOJ€ pealu3aluu
HCXOJIHOTO 3aMbIClia Ha MPAaKTUYECKOM YpPOBHE OBJIAJCIOT yYMEHHUEM BBHIOMpATH
aJIeKBaTHBIC CTOSIIIICH 3ajade CpeICcTBa, MPUHUMATh PEIICHHS, B TOM YHUCIE U B
cuTyaIrusax HeonpeneaéHHocT. OHU TOTydaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K
pa3pabOTKe HECKOJbKUX BAPUAHTOB PEIICHUN, K MOUCKY HECTAHJAPTHBIX PElICHUMH,
NOMCKY U OCYILECTBICHUIO HanOoJIee MPUEeMIIEMOT0 PEIICHHUS.

[lepeyenb KITIOUEBBIX MEXIPEAMETHBIX TOHATUM OMNpPEACNSIeTCS B XOJE
pa3pabOTKM  OCHOBHOM  00pa3oBaTeIbHONM MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3zoBaHus 00pa30BaTENbHON OpraHu3alMu B 3aBUCHUMOCTH OT MaTepHAJIbHO-
TEXHUYECKOT0 OCHAIICHUS, KaJPOBOr0 MOTEHIINAJIA, UCTIONb3yEMbIX METOJIOB PaOOThI
1 00pa3oBaTEIbHbBIX TEXHOJIOTHM.

B cootBerctBHM DPI'OC OOO BBIAEHAIOTCA TpU TPYHIbl YHUBEPCATBHBIX
y4eOHBIX ACHCTBUMN: PETYISITUBHBIC, I03HABATEIbHbIE, KOMMYHUKATUBHbIE.
PeryasstuBubie Y'Y /1
1. VYmenue caMOCTOSITENIbHO  ONpENENsATh  Ield  OOy4YeHus, CTaBUThb U
dbopMynHpoBaTh HOBBIE 33/1a4 B yueOe U MMO3HABATENbHOMN JesATEeIHHOCTH, Pa3BUBATh
MOTHUBBI U1 HHTEPECHI CBOEH MMO3HABATEIBbHON JeaTeIbHOCTH. OO0yJaronuicss CMOXKET:

® AHAJIM3UPOBATH CYIIECTBYIOUIME U IUIAHUPOBATH Oyaymiue oOpa3zoBaTelbHbBIE
pPE3yIbTaTHI;

® UACHTU(DHUIIMPOBATE COOCTBEHHBIC TMPOOJEMBI M  ONPEICTATh TJIaBHYIO
nmpooeMy;

® BBIJBUTaTh BEPCHH pEHICHHS MnpobieMbl, (HOopMyTupoBaTh THUIOTE3HI,
IPEABOCXUINATH KOHEUHBIN pe3yibTarT;

® CTaBUTh LEJb JESITEIBHOCTH HAa OCHOBE OINPEIEICHHOW NpoOJIeMbl H

CYIIECTBYIOIIINX BO3MOXXHOCTEN;

e (GopMynHpoBaTh yueOHBIC 33/1aUM KaK IIard JOCTHKCHHS MOCTABICHHOMN IIENH

NEeATEeNbHOCTH;

e 00OCHOBBIBATH IIEIIEBHIC OPUECHTUPHI U MPHOPUTETHI CCHUTKAMH Ha I[EHHOCTH,
yKa3biBasi U 000CHOBBIBAsS IOTMUECKYIO MOCIEA0BATEILHOCTD IIAroOB.
2. YMeHHe camMOCTOSITEIbHO TJIAHUPOBATH MYyTH JOCTHKCHUS IIEJICH, B TOM YHCIIC
aNTbTepHATUBHBIC, OCOZHAHHO BHIOMpaTh Hambosee 3GHEeKTUBHBIC CIIOCOOBI pelIeHuUs
y4eOHBIX U MO3HABATEIbHBIX 3a7a4. O0yUYaronIuics CMOKET:



3.

OMpeNeNaTh HEOOXOJUMbIE JEHCTBUE(s) B COOTBETCTBUM C Y4eOHOU W
MO3HABATEIBbHOM 3aJ]a4€il U COCTABJIATh AT OPUTM UX BBIIIOJIHEHHUS;
00OCHOBBIBaTb M OCYIIECTBIATH BBIOOp HaunbOonee 3(P(HEKTUBHBIX CIIOCOOOB
pelieHus y4eOHbIX U MO3HABATENIbHBIX 337124,

ONpeaeNsITh/HaX0JuTh, B TOM YHUCIJIE U3 MPEIJIOKEHHBIX BaPHUAHTOB, YCIIOBHUS
JUTSI BBITIOJTHEHUS] Y4eOHOW 1 MO3HABATEIbHOMN 3a/1a4;

BBICTpAaWBaTh >KM3HEHHBbIE IUIAHBI HA KpPAaTKOCPOUHOE Oynayiiee (3asBisTh
LIEJIEBbI€ OPUEHTHPBI, CTABUTH a/ICKBATHBIE UM 33J]a4M U MpeJiaraTh AeCTBUS,
yKa3blBas U 00OCHOBBIBas JIOTUYECKYIO MTOCJIEI0BATENBHOCTD 1IAT0B);
BbIOMpATh M3 TPEIJIOKEHHBIX BApPUAHTOB M  CAMOCTOSITENIBHO HUCKATh
CpelcTBa/pecypehl Uil pelIeHUs 3a/1a4u/JOCTUKEHUS LENH;

COCTaBIIATh IUIaH peUIeHUs MPOOJEMBbl (BBIMOJIHEHUS MPOEKTAa, MPOBEICHUS
HCCIICIOBAHUS ),

ONpeNeNsITh MOTEHLUUAJIbHbIE 3aTPyIHEHUS TMpPU pEHICHUH Y4yeOHOU W
MO03HABATEIBHOM 3a/]a4M U HaXOJIUTh CPEJICTBA JIJISl UX YCTPAHECHUS;

OMKCHIBATH CBOM OMBIT, OOPMIISASl €ro JJIs Mepefadyu APYTruM JIIOISM B BHUJIE
TEXHOJIOTHUHU PEIICHUs MPAKTUYECKUX 3a/1a4 OMpe/IeJICHHOr0 Kiacca;
IUTAHUPOBATh M KOPPEKTUPOBATh CBOIO WHIMBUIYAIbHYIO 00pa30BaTEbHYIO
TPAECKTOPHIO.

YMeHrne COOTHOCUTh CBOM JEHCTBUS C IUIAHHUPYEMBIMH pe3yibTaTaMu,

OCYIICCTBIIATH KOHTPOJIb CBOEM ACATCIbHOCTH B IMPOLCCCE NOCTHKCHHA PC3yJibTaTa,

OTIpEeIeNSITh CIIOCOOBI JEHCTBUU B paMKaX MPENJIOKEHHBIX YCIOBUU M TpeOOBaHMIA,

KOPPCKTUPOBATbL CBOHU I[CﬁCTBI/I?I B COOTBCTCTBHHU C I/I3MCH5[I-OH.ICI\/JICH CI/ITyaHI/Ief/'I.

OOyyaromuics CMOXKET:

ONpENeNATh COBMECTHO C IEaroroM MW CBEPCTHUKAMH  KPUTCPUU
IUIAHUPYEMbIX  pPE3yJIbTaTOB W  KPUTEPUH OICHKH CBOCH  yueOHOMH
JCSITEIIBHOCTH;

CHCTEMAaTH3UPOBaTh (B TOM 4YHCJIC BBIOMPATh NPHOPHUTETHBIC) KPUTECPHH
IUTAHUPYEMBIX Pe3yJIbTaTOB U OLICHKH CBOCH JICITCIHHOCTH;

O0TOMpPATh HHCTPYMEHTHI JUIsl OLICHUBAHUS CBOCH JIEATEIHLHOCTH, OCYIIECTBISATh
CaMOKOHTPOJIb CBOCH JIEATEIHPHOCTH B paMKaX MPEIOKEHHBIX YCIOBUH H
TpeOOoBaHuUIA;

OIICHUBATh CBOIO JICATEIHHOCTh, ApIYMEHTHUPYS TPUYHHBI JOCTW)KCHUS WITU
OTCYTCTBHS IIAHHPYEMOTO PE3yJIbTaTa,

HAXOJUTh JIOCTATOYHBIC CPEACTBA JUIS BBITIOJHCHHS YYCOHBIX JICWCTBHU B
MU3MCHSIOMIEHCS CUTYAIMH W/HWITU TIPYU OTCYTCTBHH IUIAHHPYEMOTO PE3yIbTaTa;
paboTas 110 cBoeMYy IIJIaHy, BHOCUTH KOPPEKTHUBBI B TEKYIIYIO JACSITSILHOCTh HA
OCHOBE aHajM3a HM3MEHCHHH CHUTYyallMH JUIsS TOJIydeHUs 3allITAHUPOBAHHBIX
XapaKTEPUCTHK MPOJIYKTa/pe3yIbTaTa;
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YCTaHABIIMBATh CBS3b MEXKIY MOJYYEHHBIMU XapaKTEPUCTHUKAMHM NPOAYKTA U
XapaKTEpUCTUKAMHU TpoLecca ACSITEIbHOCT U MO 3aBEPIICHUM ACATEIBHOCTU
Ipeuiaratb ~ M3MEHEHHE  XApaKTEPUCTUK  Ipolecca s MOJy4YEeHMS
YIIYUYIIEHHBIX XapaKTEPUCTUK NPOAYKTA;

CBEpSATh CBOM JICHCTBUSA C LIEJIbIO U, TPU HEOOXOAUMOCTHU, UCIIPABIATH OIIMOKHU
CaMOCTOSITEIILHO.

4. YMeHHEe OLIEHHBATh NPABUIHLHOCTH BBIMOJIHEHUS Y4eOHOH 3a/1ayu, COOCTBEHHbBIE

BO3MOKHOCTH €€ pereHus. OOy4darouuiicss CMOXKET:

OTPENIENATh KPUTEPUU MPABUIBHOCTU (KOPPEKTHOCTU) BHIMIOTHEHUS Y4EOHOM
3a/1a4u;

aHaJTU3UpPOBaTh U  OOOCHOBBIBATH  NMPUMEHEHHE  COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS JIJIs1 BHITIOTHEHUSI YIeOHOM 3a/1auu;

CBOOOJIHO TMOJIb30BAThCS BHIPAOOTAHHBIMU KPUTEPUSIMU OIIEHKH U CAMOOIICHKH,
UCXOJI W3 I W HMMEIOIIUXCS CPENICTB, pasiuyasi pe3yJbTaT U CIOCOOBI
JICHCTBUM;

OIICHWBAaTh  NPOJAYKT CBOEH  JEATENIBHOCTH TIO0  3aJlaHHBIM /WU
CaMOCTOSITEJILHO OTMPEJICICHHBIM KPHUTEPHUSIM B COOTBETCTBHHM C IICJIBIO
NEeSATEeIbHOCTH;

000CHOBBIBATh JOCTHKUMOCTh 11€JT1 BRIOPAHHBIM CTIIOCOOOM Ha OCHOBE OILICHKH
CBOMX BHYTPEHHHUX PECYPCOB U IOCTYIHBIX BHEUIHUX PECYPCOB;

buKcHpoBaTh W aHAIM3UPOBATH JTUHAMHUKY COOCTBEHHBIX OOpa30BaTENbHBIX
pPE3yIABTATOB.

5. BJ'Ia,HeHI/IG OCHOBaMH CaMOKOHTpPOJIA, CAMOOLICHKH, IIPUHATHUA pCH_IeHI/Iﬁ )41

OCYIIECTBJICHHS] OCO3HAHHOTO BBIOOpa B yueOHOI U mo3HaBateabHOl. OOyyaronuiics

CMOXKCT:

HAOMI0JIaTh M aHAJIU3UPOBATh COOCTBEHHYIO YYCOHYI0O M IIO3HABATEIBHYIO
NEeSATENbHOCT U JEATEIBbHOCTh JPYTHX OoOydarommxcs B Ipolecce
B3aMMOIIPOBEPKHU;

COOTHOCHTH pEaJIbHbIE W IJIAaHUPYEeMble pe3ylbTaThl WHIWBHUIYATHHOM
o0pa3oBaTeIbHON IEATETFHOCTH | JIeTIaTh BBIBOJIBI;

NPUHUMATH pelieHUe B y4eOHOM CUTYaIluy U HECTHU 32 HETO OTBETCTBEHHOCTD;
CaMOCTOSAITETILHO OMpEENsITh NPUYMHBI CBOETO yCIeXa WM Heycnexa u
HAXOJUTh CIIOCOOBI BHIXO/IA U3 CUTYaIluU HEYCIIeXa;

PETPOCTIEKTUBHO OIPEAEIATh, KaKue NEHCTBUS MO PEIICHUI0 y4eOHOU 3amadu
WIH TapaMeTpbl JITHX JEUCTBHA TPUBENH K TOJYYCHUIO HMEIONIETOCS
NPOJYyKTa y4eOHOU NesATEeTHHOCTH;

JIEMOHCTPUPOBATH MIPUEMBI perynsaun NCUX0()HU3NOTOTHIECKIX/
OMOIIMOHATBLHBIX ~ COCTOSIHWM  JiJIsi  JOCTKeHUus d¢@dexra yCIOKOSHUs
(ycTpaHeHHs] SMOLIMOHAJIIBHOW HaIps>KeHHOCTH), 3(@eKkTa BOCCTaHOBIICHUS
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(ocnabneHus NposBIEHUN YTOMIIEHHS), 3P(deKTa aKTUBU3aUUU (ITOBBIIICHUS
MCUXO(PU3NOIOTMYECKON PEAKTUBHOCTH).

ITo3naBareabHbie YY ]|
1. YMenue onpeaensTh MOHATHS, CO3/1aBaTh 00OOIIECHUS, YCTaHABIMBATh aHAJIOTHH,
KJIacCU(UIIUPOBATH, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHUS W KPUTEPUU IS

KHaCCI/I(I)I/IKaI_[I/II/I, yCTaHaBJIMBATb TNPHUUYNHHO-CICACTBCHHLIC CBA3HW, CTPOUTDH

JIOTUYECKOE PACCYXACHHE, YMO3aKJIIO4eHHE (MHAYKTUBHOE, IEIyKTHUBHOE, IO

aHAJIOTUM) U JIeNIaTh BBIBOJIbI. OOyUYarOIINICS CMOXKET:

no0upaTh CJIOBa, COMOJYMHEHHBIE KIIOYEBOMY CJIOBY, OINPEAEINSIONINE €ro
NPU3HAKHN U CBOICTBA;

BBICTpAWBATh JIOTUYECKYIO IIEMOYKY, COCTOSIIYIO U3 KIIOYEBOIO CJIOBA U
COTIOTYMHEHHBIX MY CIIOB;

BBIJICIISITh OOIIMI MPHU3HAK JABYX WJIM HECKOJBKUX MPEAMETOB WIH SBICHUN U
OOBSICHSTH UX CXOJICTBO;

OOBETMHATH TPEAMETHI U SBJICHHS B TPYIIIBI 110 ONPEICICHHBIM MPU3HAKaM,
CpaBHUBATh, KJIACCU(UIUPOBATH U 00001IaTh (DAKTHI U SABIICHHUS;

BBIJICIISITH SIBIICHUE U3 OOIIETO psAfia IPYTUX SBICHUH;

ONpEEeNITh OOCTOSTENIbCTBA, KOTOPBIE MPEAIIECTBOBAIN BO3HUKHOBEHUIO
CBSI3M MEXIY SIBICHHUSIMH, U3 ITUX OOCTOSTEIBCTB BBIACISTH ONPEICIISIONINE,
CIIOCOOHBIE OBITh MPUYMHOW JAHHOTO SIBJICHHS, BBISBISATH TNPUYUHBI U
CJIEJICTBUS SIBJICHHIA;

CTPOUTH pacCy>KJIeHUE OT OOIIMX 3aKOHOMEPHOCTEHN K YACTHBIM SIBJICHUSM U OT
YACTHBIX SIBJICHUHN K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYkKJICHHE HA OCHOBE CPAaBHEHMsI MPEAMETOB U SBICHUMN, BBIACIAS
IIPU ATOM OOIIME TTPU3HAKY;

U3Jarath IMOJYYEHHYI0 WHGOPMAIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE
pelraeMon 3ajauu;

CaMOCTOSATETIbHO YKa3bIBaTh Ha HH(POPMAIIMIO, HYXIAIONIYIOCS B TPOBEPKE,
npeuiaraTb U IPUMEHSTh CIIOCO0 MPOBEPKH IOCTOBEPHOCTH MH(POpMALINH;
BepOaIn30BaTh HMOLMOHAIBHOE  BIIEYATIIEHHWE, OKa3aHHOE Ha  HEro
UCTOYHHUKOM,;

OOBSICHATH SIBICHUS, MPOLECCHI, CBS3M U OTHOILICHHUS, BBIBISIEMBIE B XOJ€
MO3HABATEIbHOM W HMCCIIEJIOBATEIBCKON  NIEATENbHOCTH  (IIPUBOJIUTH
O00BsICHEHHE ¢ U3MEHEHHEM (DOPMBI MPEICTaBICHUS; OOBACHATD, ACTATU3UPYS
i 0000111as; OOBSICHATH C 3aJJaHHOM TOYKH 3pEHUS);

BBISIBJIATH U HA3bIBATh MIPUUMHBI COOBITHS, SIBJICHUS, B TOM YHCJIE€ BO3ZMOXKHBIE /
HanOoyiee BEpOSITHbIE MPUYUHBI, BO3MOXKHBIE TMOCIEACTBUA 3aJaHHOMN
MPUYUHBI, CAMOCTOSITEIFHO OCYIIECTBIISAS IPUUYUHHO-CIICACTBEHHBIN aHAU3;
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JenaTh BBIBOJ HA OCHOBE KPHUTHYECKOTO aHaldu3a pPa3HbIX TOYEK 3pEHHI,
MOATBEPXAAaTh BBIBOJ COOCTBEHHOM apryMeHTalueld WIA CaMOCTOSTEIbHO
ITOJTyYEHHBIMH TAaHHBIMH.

2. Ywmenue CO31aBaThb, IPUMCHATDH U Hp€O6pa30BBIBaTB 3HAaKHN U CUMBOJIbI, MOJCJIN U

CXEMBI JJI pelieHus] y4eOHbIX U MO3HaBaTEIbHBIX 3a/1a4. OOyJarouuiicss CMOXET:

0003Ha4YaTh CUMBOJIOM W 3HAKOM MPEIMET U/UIIU SIBJICHUE;

OTPENENATh JIOTUYECKHE CBSI3M MEXAY NpeAMETaMUu W/WIU  SBJICHUSMH,
0003HaYaTh JaHHBIC JIOTUYECKHUE CBSI3U C TTIOMOIIBIO 3HAKOB B CXEME;
co37aBaTh a0CTPAKTHBIN WM peabHbI 00pa3 mpeaMeTa U/uilu SIBJICHUS;
CTPOUTh MOJIEIb/CXEeMY Ha OCHOBE YCIOBUM 3ajaud W/WiIM crocoba ee
pelieHus;

co3/aBaTh BepOajbHbIC, BEIICCTBEHHbIE M HWH()POPMAIIMOHHBICE MOJEIU C
BBIZICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OO0BEKTa IS OIpejecHus
crioco0a peleHus 3aj1adyn B COOTBETCTBUU C CUTYaIlueH;

npeoOpa3oBBIBaTh  MOJICIM C  IIEJbI0  BBISIBIGHHWS  OOIIMX  3aKOHOB,
OTIPENICIIAIONIUX TAaHHYIO TTPEAMETHYIO 00J1aCTh;

NEePEBOAUTh CIIOKHYIO 10 COCTaBy (MHOTOACIEKTHYI) HWH(OpManuio u3
rpaduyeckoro wiu (HopMaaTu30BaHHOTO (CHMBOJIBLHOTO) TIPEJCTABICHHUS B
TEKCTOBOE, 1 HA00OPOT;

CTPOUTH CXEMY, AJITOPUTM JCHCTBHS, HCHPABISATH WIA BOCCTAHABIMBATH
HEU3BECTHBIA paHEe aJrOpPUTM Ha OCHOBE MMEIOIIETOCs 3HaHUsA 00 00BeKTe, K
KOTOPOMY ITPUMEHSIETCS alITOPUTM,;

CTPOUTH J10KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MTPOTHUBHOTO;
aHaJTM3UPOBATH/PedIEKCUPOBATh OMBIT Pa3padOTKH M peanu3aluid yu4eOHOTO
IIPOEKTa, MCCIEAOBaHUs (TEOPETHYECKOTO, HMIIMPUYECKOT0) Ha OCHOBE
IPEIIOKEHHON TTPOOJIEMHOM CUTYAIIMH, ITOCTABICHHOMN MEJIM /WK 3aJaHHbBIX
KPUTEPUEB OLIEHKHU MPOyKTa/pe3ynbTara.

3. CwmpicioBoe ureHne. OOyUaromMINCss CMOXKET:

HaXOJIUTh B TEKCTe TpeOyeMmyro HH(popmarwio (B COOTBETCTBHU C MEIIMHU
CBOEH JICSATEIBHOCTH);

OPUCHTHPOBATHCS B COJICPIKAHUM TEKCTA, IIOHMUMATD [IEJIOCTHBIN CMBICIT TEKCTa,
CTPYKTYpPHUPOBAThH TEKCT;

yCTaHABIMBATh B3aMMOCBS3b OIMMCAHHBIX B TEKCTE COOBITHIA, SBJICHHIA,
IPOIIECCOB;

PE3IOMUPOBATH TIABHYIO HJCIO TEKCTA;

npeoOpa3oBBIBaTh TEKCT, «IIEPEBOJS» €ro B JIPYTYI0 MOJAIbHOCTH,
UHTEPIPETAPOBATh TEKCT (XYIAOXKECTBECHHBIA M  HEXYJOKECTBEHHBIA —
y4eOHBIN, HAYIHO-TIOMYJIAPHBIA, HHPOPMAITMOHHBIH, TekcT non-fiction);
KPUTHYCCKH OIICHUBATH COJICPKaHUE U (OPMY TEKCTa.
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4. ®opMHpPOBaHUE U PA3BUTHE SKOJOTMYECKOTO MBIIUICHHS, YMEHUE IPUMEHSTD €ro

B [M03HABATEJIbHOW, KOMMYHUKATUBHOMU, COLIUANILHON MPAKTUKE U MPOQeCcCHOHATEHON

opueHTanuu. O0yyaromuncs CMOXET:

OTIPE/IETISITH CBOE OTHOIICHHE K MIPUPOIHOM Cpejie;

aQHATM3UPOBATH BIMSHUE KOJOTHUECKHUX (DAKTOPOB HA CPEeIy OOUTAHUS KUBBIX
OpPraHU3MOB;

IPOBOAUTE MIPUYHNHHBIN M BEPOSATHOCTHBIM aHAJIN3 SKOJIOTUICCKUX CUTYaITUH;
IPOTHO3UPOBATh U3MEHEHUS CUTYAIlUH TMPHU CMEHE JEHCTBUS OAHOTO (pakTopa
Ha JIeHcTBHE Apyroro Gakropa;

pPacIpoCTPaHATh IKOJIOTHYCCKUE 3HAHUS M YIaCTBOBATh B IPAKTUUYCCKUX JIETIax
TIO0 3aIUTE OKPYXKAIOIICH CPEeIbl;

BBIp@)KaTh CBOC OTHOIICHHE K MPHPOJC Yepe3 PUCYHKH, COUMHEHUS, MOJICIIH,
IPOEKTHBIC PAOOTHI.

Pa3Butue MOTHUBAIlMKM K OBJJIAaACHHIO KyHBTypOﬁ AKTUBHOI'O HMCIIOJIB30BaHUA

CJIOBapeﬁ U JPpYIruXx MMOUCKOBBIX CUCTCM. O6W3[OHIHﬁCH CMOXCT:

OTpeeNsITh HEOOX0JUMbIE KIIOUYEBbIE MOMCKOBBIE CJI0BA U 3aIIPOCHI;
OCYLIECTBIIATh B3aUMOJECHCTBUE C AJIEKTPOHHBIMU TMOMCKOBBIMH CHCTEMaMHU,
CJIOBapsIMU;

(dbopMHUpOBaTh MHOKECTBEHHYIO BBIOOPKY M3 TOHMCKOBBIX HCTOYHUKOB JJIs
O00BEKTUBU3ALIUYU PE3YIbTATOB IIOUCKA;

COOTHOCHUTH IIOJIyYEHHBIE PE3YJIBTATHI [IOUCKA CO CBOEU IEATEIIBHOCTHIO.

KommyHnukatuBubie Y'Y/
1. YMeHue opranu3oBbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTD

C YYUTENIeM U CBEPCTHUKAMH; pabOTaTh MHAMBHUAYAJIHHO M B T'PYIINE: HAXOIUTh

oOliee penieHue W paspeniatb KOH(IMKTH HA OCHOBE COTJIACOBAHMS TMO3HMIIMN U

ydeTa MHTEepPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAaMBaTh CBO€ MHEHHE.

OO0yJaronIuncs CMOXKeT:

OTIPEJIEISITH BO3MOYKHBIE POJIM B COBMECTHOM €SI TENILHOCTH;

UTPATh ONPEIEIECHHYIO POJIb B COBMECTHOU JIESITENBHOCTH;

IPUHUMATh MO3UIMI0 COOECeHUKA, OHUMAasl MO3ULUI0 JIPYroro, pazinyaTh B
€ro pe4yu: MHEHHE (TOYKY 3pEHHUS), T0Ka3aTeNbCTBO (apryMEHTHI), (haKThI;
TUIIOTE3bl, AaKCUOMBbI, TEOPHHU;

ONpEeNEeNATh CBOU JEUCTBUS W JEUCTBUSL MapTHEpPA, KOTOPbIE CIIOCOOCTBOBAIU
WM TIPENSTCTBOBAIM MPOAYKTUBHON KOMMYHUKAIIUU;

CTPOUTH TIO3UTUBHBIE OTHONICHUS B TMpollecce y4eOHONW W TO03HABaTEIHHOM
NEeATENbHOCTH;

KOPPEKTHO M apr'yMEHTUPOBAHHO OTCTaWBAaTh CBOIO TOUKY 3PEHUS, B JUCKYCCUU
YMETh BBIJIBUTaTh KOHTPAPTyMEHTHI, Nepeppa3upoBaTh CBOIO MBICIb (BJIaJICHUE
MEXaHHU3MOM HKBUBAJICHTHBIX 3aMEH);
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® KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MpU3HABaTh OMIMOOYHOCTH CBOEro MHEHUsS (€Cid OHO TaKoBO) W
KOPPEKTUPOBATH €T0;
e MpejJaraTh aJbTEPHATUBHOE pellieHHEe B KOH(MIUKTHON CUTYyAIUH;
® BBIJICTATH OOIIYIO TOUKY 3PEHUS B JUCKYCCUH,
® JIOroBapHWBaTbCsl O MpaBWJIaX W BOIpPOCAX IS OOCYXJICHHUS B COOTBETCTBHUH C
IIOCTABJICHHOM II€pe] TPYNIION 3a1a4ueH;
® OpraHu30BHIBATh YUeOHOE B3aMMOJICHCTBUE B I'PYIIe (ONMpeAeisaTh OOIIe e,
pacrpenensTh poJiv, JOTOBApUBATLCA IPYT C IPYTrOM U T. 11.);
® YCTpPaHATh B paMKax JHaliora pa3pbiBbl B KOMMYHHUKAIIUU, OOYCJIOBJICHHBIE
HETTOHUMAaHHEM/HETIPUSITHEM CO CTOPOHBI coOeceqHuKa 3amadu, (HOpMbI WU
COJIep>KaHMsl IUaora.
2. YMeHue 0CO3HAHHO MCIOJIb30BaTh PEUEBHIC CPEJICTBA B COOTBETCTBUU C 3ajaycit
KOMMYHMKAIIMK JJIS BBIPQKCHUsSI CBOMX YYBCTB, MBICICH U MOTPEOHOCTEH st
IUTAHUPOBAHUSA M PETYSIIUM  CBOEW JICSITCIIBHOCTH; BIAJEHUE YCTHOM U
MUCbMEHHON PpPEUYbI0, MOHOJIOTMYECKOW KOHTEKCTHOW peubto. OOyyaromuiics
CMOXKET:
® ONpENeNATh 33/1auy KOMMYHHUKAIIMA U B COOTBETCTBUU C HEW OTOUpATh peUueBbIC
Cpe/ICTBa;

e 0oTOMpaTh M KCIOJIB30BATh pPEUEBBIE CPEIACTBA B MPOIECCE KOMMYHHUKAIIUU C
JTPYTUMU JIIOABMU (IHAJIOT B TIape, B MaJIOW TPyIIe U T. 1.);

® TIPEACTaBISATh B YCTHOM WJIM TIMChbMEHHOW (¢opMe pa3BEepHYTHIM IUIaH
COOCTBEHHOM JEATEILHOCTH;

e coOyroaTh HOPMBI IMYOJTMYHOM peuH, PErIaMEHT B MOHOJIOTE W JUCKYCCHH B
COOTBETCTBUM C KOMMYHUKATUBHOM 3aJ]a4eii;

® BBICKA3bIBaTh M OOOCHOBBIBATh MHEHHUE (CYXJICHHE) W 3allpaliuBaTh MHEHHUE

napTHepa B paMKax Juajora;
® IIPUHUMATH PCIICHHUE B XOJIC TUAJIOTa U COTIACOBBIBATDH €T0 C COOECETHUKOM;
® CoO3/JaBaTh IIMUCHbMEHHBIC «KIUIIMPOBAHHBIC» U OPUTHMHAIBHBIE TEKCTHI C
UCITOJIb30BaHUEM HEOOXOIUMBIX PEUCBBIX CPEJICTB;

® HCIIOJB30BaTh BepOaNbHBIC CpeACcTBa (CpeACcTBa JIOTHYECKON CBS3W) IS
BBIJICJICHUS] CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHUS,

® UCIIOB30BaTh HEBepOalbHBIC CpEJCTBA WJIM  HAIJIIAHBIE  MaTepHaJIbI,
IO/ITOTOBJICHHBIE/OTOOPAaHHBIC TTOJ] PYKOBOJACTBOM YUHTEIIS,

e JeflaTh  OIICHOYHBIM  BBIBOJ O  JIOCTH)KEHHU  II€IM  KOMMYHHUKAIMH
HEMOCPECTBEHHO TIOCJIE 3aBEpPIICHHUS KOMMYHHUKATUBHOTO KOHTaKTa W
000CHOBBIBATh €TO.

15



3. ®opMHpOBAaHWE U PA3BUTUE KOMIIETEHTHOCTH B OO0JIACTH HCIOJIb30BaHUS
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (nanee — UKT). OOyuaromuiics
CMOJXKET:
® [[ECJCHANPABICHHO HCKATh W HCIOJIb30BaTh HMH(POPMALMOHHBIE PECYPCHI,
HEOOXOIHUMBbIE NJIi PELICHUS YYEOHBIX M MPAKTUYECKUX 3a/ad C MOMOIIBIO
cpencts UKT;
® BbIOMpPATH, CTPOUTH U HUCIOJIB30BATh AJEKBATHYI0 MH(MOPMALMOHHYIO MOJEINb
JUIsl TIepeflayd CBOMX MBICIEH CpeACTBAaMU ECTECTBEHHBIX M (OpMaJbHBIX
A3BIKOB B COOTBETCTBHUH C YCIOBHSIMU KOMMYHHUKAIINH;
® BBCHATh HHMDOPMAIMOHHBIA AacmekT 3aJadyd, ONepUpoBaTh JAHHBIMHU,
UCIIOJIb30BaTh MOJIEJb PEILICHUS 3a1a4H;
® LCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOIMU (BKJIIOYasi BHIOOP a/JeKBAaTHBIX
3a/laye MHCTPYMEHTAJIbHBIX MPOTrPaMMHO-aNNapaTHBIX CPEJICTB U CEPBUCOB) IS
pemieHusi MHGOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX Y4YeOHBIX 3a7a4, B TOM
qyclie: BbIYMCIICHUE, HalMCaHUE IHCEM, COYMHEHMH, OKIaloB, pedeparos,
co3ZaHue Mpe3eHTAIH U JIp.;
® KCIIOJIb30BaTh HH(GOPMAIIUIO C YYETOM TUUECKHUX U MPABOBBIX HOPM;
® Cco037aBaTh MHPOPMALIMOHHBIE PECYPCHl PA3HOTO THUIMA U JIsl Pa3HBIX ayJAUTOPHA,
coOmogaTh MHMOPMAIMOHHYIO THUTMEHY U IMpaBuja HWHOOPMAIMOHHON
0€30MacHOCTH.

INNIAHUPYEMBIE PE3YJIBTATBI ocBoeHusi o00y4yarloumiuMucsd OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

IIpeameTHble pe3yabTaThl

Boinycknuk HayunTces B 8-9 kiiaccax (17151 UCIIOIB30BAaHUS B TIOBCETHEBHON KU3HU
1 o0ecreyeHns: BO3MOKHOCTH YCIIEITHOTO MPOAOHKeHHUS 00pa3oBaHus Ha 0a30BOM
YpOBHE)
® XapaKTepu30BaTh OCHOBHBIC METOJbI TO3HAHUA: HAONIOJCHHE, W3MEpPEHUE,
AKCHEPUMEHT;
® OIUCHIBAaTh CBOICTBA TBEPJBIX, )KUAKUX, TA3000pa3HBIX BEIIECTB, BBIACISS UX
CYILLECTBEHHbIE TPU3HAKY;
® PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHSITHUH «aTOM», «MOJEKYyna»,
«XUMHUYECKUU DJIEMEHT», «IPOCTOE BEILIECTBO», «CIIOXKHOE BELIECTBOY,
BAJICHTHOCTBY», «XMMHUYECKasi pEaKIUs», HCMOJIb3ysl 3HAKOBYIO CHUCTEMY
XMWY,
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pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MAacChl BEHIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPUH;

pa3inyaTh XUMUUYECKUE U (PU3NUECKue SBICHUS;

HAa3bIBATh XUMUYECKHUE IJIIEMEHTBHI;

OTIPENIeNIATh COCTAB BEIIECTB MO UX (GopMyIiam;

ONPEAEATh BAJIEHTHOCTh ATOMA 3JIEMEHTA B COCAUHECHUSX;

OTPENIENIATh TUI XUMUYECKUX PEAKIIHI;

Ha3bIBaTh MIPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIH;

BBISBJISITh MPU3HAKHU, CBUJCTEIBCTBYIOIIME O NPOTECKAHUU XUMHYECKOM
peaKIuu P BHITIOJTHEHUY XUMUYECKOTO OTIBITA;

COCTaBJISATH (POPMYITbl OMHAPHBIX COCTUHEHU;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIIU;

coOmoaTh mpaBmiia 6€30MmacHoi padoThl TPU NPOBEACHUH OIBITOB;
M0JI30BATHCSI JTAOOPATOPHBIM 00OPYAOBAaHUEM U MOCY/I0M;

BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;
BBIYUCIISITh  MAacCCOBYIO  JIONIO XMMHYECKOTO JJIeMEHTa 1o  Qopmyse
COEJIMHECHUS,

BBIYHCIISITH KOJIMYECTBO, 00bEM HJIM MACCy BEIIECTBA MO KOJUYECTBY, OOBEMY,
Macce peareéHTOB WM IPOIYKTOB PEAKIUY;

XapaKkTepu3oBaTh (PU3MUYECKHE U XHUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHCJIOPOJIa U BOJOPOJA;

1oJIy4aTh, COOMPATH KUCIOPO U BOJIOPOI;

pacno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hbie BEIECTBA: KHCIOPOJ, BOIOPO/I;
PacKpbIBaTh CMBICII 3aKOHAa ABOTaIpo;

pPacKpbIBaTh CMBICH TIOHSATHM «TEIUIOBOM 3G (EKT peakuu», «MOJSIPHBIA
00BEMY;

XapaKTepru30BaTh PU3NUECKUE U XUMUYECKHUE CBOMCTBA BOIBI;

PACKpBIBATH CMBICII IOHATHS «PaCTBOP»;

BBIYUCIISATH MACCOBYIO JIOJI0 PACTBOPEHHOI'O BELIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPBI C ONPEACICHHOW MacCOBOM J0JIEM PaCTBOPEHHOIO
BEILIECTBA;

Ha3bIBaTh COCAMHECHUS U3YYCHHBIX KJIACCOB HEOPIraHUYECKUX BELIECTB;
XapaKTepru3oBaTh (U3MUECKHE M XUMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPTraHWYECKHUX BEIIECTB: OKCUJIOB, KUCJIOT, OCHOBaHHH, COJICH;

ONpeAensaATh  NPUHAIJIEKHOCTh  BEUIECTB K  OINPEICIICHHOMY  KJaccy
COC/TMHCHHUM;

COCTaBIIATH (POPMYJIBI HEOPTAHNYECKUX COCTUHEHUN N3YICHHBIX KIIACCOB;

IIPOBOAUTH OIIBIThI, IIOATBCPKIAAIOIIHNC XHMMHUYCCKHUC CBOMCTBA HN3Y4YCHHBIX
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KJIACCOB HEOPTaHUYECKUX BEIIECTB;
pacno3HaBaTh OMBITHBIM ITYTEM PACTBOPBI KUCIOT U IIEJIOYEH MO U3MEHEHUIO
OKpacKy UHAUKATOPA;

XapakTepU30BaTh  B3aUMOCBSI3b  MEXKJYy  KJIACCaMM  HEOPraHWYECKHX
COCIMHCHMUM;

packpbiBaTh cMbICI [leproanueckoro 3akona .M. Menneneena;

OOBACHATh  (UBMYCCKUH  CMBICI  aTOMHOTO  (ITOPSAIKOBOr0)  HOMEpa
XUMHUYECKOTO 3JIEMEHTAa, HOMEPOB TPYINbl U TMEPUOAA B NEPUOIUUYECKON
cucreme /.. Menneneena;

OOBSICHSITh 3aKOHOMEPHOCTU HW3MEHEHUsSI CTPOCHHUS aTOMOB, CBOWCTB
3JIEMEHTOB B Mpeieax MajablX MEPUOJI0B U TJIaBHBIX MOATPYIII;
XapaKTepH30BaTh XMMHYECKHE 3JeMeHTHl (0T BOAOpOAa 10 Kajblus) Ha
OCHOBE HUX IIOJIOKEHUsA B Tnepuoanueckour cucreme J[.M. Menneneera wu
O0COOCHHOCTEH CTPOEHUSI UX aTOMOB;

COCTaBJISITb CXEMbI CTPOEHHUSI aTOMOB MEpBBIX 20 AIEMEHTOB MEPUOINUCCKOMN
cuctemsl .M. Menneneena,;

PacKpbIBaThH CMBICIT TTIOHSTHI . «XAUMHUYEcKas CBSI3bY,
«3JIEKTPOOTPULIATEIILHOCTBY;

XapaKTEepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BEIIECTB OT THUIIA
KPUCTAJJINYECKON PELICTKH;

ONPEICINIATh BUJI XUMAYECKOU CBSI3U B HEOPTraHUYECKUX COCAUHECHUSX;
n300pakaTh CXEMbl CTPOCHHUS MOJICKYJ BEIIECTB, 0Opa30BaHHBIX Pa3HBIMU
BHJIaMHM XMMHUYECKUX CBSI3EH;

pPaCKpBIBATh CMBICI ITOHSITUM «HOH», «KATHOH», «AHHOH», <«3JICKTPOJIUTHI»,
CHEDJICKTPOJIUTBI»,  «IJEKTPOJIUTHYECCKAA JIUCCOLMALMSY, <OKHUCIHUTEIbY,
«CTEIICHb OKHCIICHUS» KBOCCTAHOBUTEIIbY, «OKHUCIJICHHE», KBOCCTAHOBIICHHUE;
OMPEJICNIATh CTEIEHb OKHUCIICHUS] aTOMa 3JIEMEHTa B COCMHEHUH;

PACKpBIBATh CMBICII TEOPUH IICKTPOIUTUUECKON TUCCOLUALINY;

COCTaBJIATh YPABHEHUS SJICKTPOJUTHYECKOW IUCCOLMALIMU KHUCIIOT, MIEIOYEH,
coJen;

OOBSICHATH CYIIHOCTH MPOIIecca IESKTPOTUTHICCKON TUCCOIUAIIMKM U PEaKITUi
WOHHOTO OOMEHA;

COCTaBJISITh MOJIHBIE U COKPAIIEHHbIE HOHHBIC YPaBHEHHUS peaKIIiu 0OMEHa;
ONpeAesATh BO3BMOKHOCTD MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa;

MPOBOJINTh PEAKIMH, MOATBEPKIAONIAEC KAYECTBEHHBIM COCTaB PAIMYHBIX
BCILICCTB;

ONPEJICNIATh OKUCIUTEIb U BOCCTAHOBUTEIb;

COCTaBJIATh YPABHECHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN;

Ha3bIBaTh (DAKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKOU peaKIuu;
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¢ KIacCU(HUIMPOBATH XMMHUYCCKUE PEAKITUH TI0 PA3IMYHBIM IPU3HAKAM;

® XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM W CBOMCTBAMU
HEMETAJIIOB;

® TIPOBOJUTH OIBITHl TIO TOJYYCHHUIO, COOMPAHUI0O W HM3YYCHHIO XUMHUUYECKHUX
CBOMCTB Ta3000pa3HbBIX BEIICCTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

® pacro3HaBaTh OMBITHBIM IyTEM Tra3000pa3HbIC BEIIECTBA: YIJICKUCIBIA Ta3 |
aMMHUaK;

® XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM W CBOMCTBAMHU
METAJIJIOB,;

® Ha3pIBaTh OPraHMYCCKHE BEIIECTBA MO WX (OpMyJe: METaH, 3TaH, ITHIICH,
METaHOJI, ATaHOJI, TJUIEPHH, YKCYCHas KHCJIOTa, aMHHOYKCYCHasi KHUCJIOTa,
CTCapUHOBAs KHCIIOTA, OJICMHOBAsI KMCIIOTA, TJIFOK03a;

® OIICHMBATh BIUSHUEC XHMHYCCKOTO 3arps3HEHUS OKpYKAIOIIEH Cpeapl Ha
OpraHu3M YeJIOBEKa,

® TPaMOTHO OOPAIIATHCS C BEMIECTBAMHU B IIOBCEITHEBHOM KU3HU

e OMpECIATh BO3MOXKHOCTh MPOTEKAHHUS PEAKIIMi HEKOTOPBIX IMPEJICTaBUTEIICH
OpraHWUYECKUX  BEIIECTB C  KHUCJIOPOJOM,  BOJOPOJIOM,  METaJUIaMH,
OCHOBaHHSIMH, TaJIOTCHAMHU.

Boinycknuk noayuum 603moxcnocms Hayuumoca 6 8-9 knaccax
(mns  obecriedeHWsT BO3MOXKHOCTH YCIIEITHOTO TPOJOJDKEHUS 00pa3oBaHUS Ha
0a30BOM U yTIIYOJIEHHOM YPOBHSX)
® gblOGUCAMb U NPOGEPSIMb IKCHNEPUMEHMATbHO 2UNOMe3bl O XUMUYECKUX
CBOUCMBAX BeWecm8 HA OCHOBe UX COCMABA U CMPOeHUsl, UX CHOCOOHOCMU
gCmMynams 6 Xumudeckue peaxyuu, 0 Xapakmepe u NpOOYKMAX PAa3IudHbIX
XUMUYECKUX PeaKkyuil;
® Xapakmepuzoeamsv Gewecmed Nno COCMAgy, CMPOEHUr) U CEOUCMBAM,
YCMAaHaeIueams — NPUHUHHO-CIEOCMBEHHble  CBA3U  MewcOy  OAHHbIMU
XapaxkmepucmuKamu 6eujecmsa,
® cocmasusimos MONEKYIAPHbIE U NOJHbIE UOHHbIE YPAGHEHUS NO COKPAUWECHHBIM
UOHHBIM YPABHEHUM,
®  NPOCHO3UPOBAMb CNOCOOHOCMb Beuecmsd NPOosAGIAMb OKUCTUMENIbHbEe ULU
80CCMAHOBUMENbHBIE CEOUCMBA C Y4UemoM CmeneHeli OKUCIeHUsl 2IeMEHMO8,
BXO0AUUX 8 €20 COCMAB,
® cocmasname YpagHeHUs peakyutl, COOMEemcmeayiouux nocieo008ameirbHoCmu
npespaweHull Heop2aHU4eCcKUX 6eujecms pa3iuyHbIX Kiaccos,
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® gbIOGUCAMb U NPOBEPAMb IKCHEPUMEHMANIbHO 2UNOMe3bl O  pe3yibmamax
8030eliCmeuUsl PasiudHblX (AKmopos Ha UMeHeHUue CKOpPOCmU XUMUYeCKOU
peaxyuu,

® UCNONBL3086AMb NpUOOPEemeHHble 3HAHUA O  IKONOSUHECKU 2SPAMOMHO20
nogeoenUs 8 OKpydicaroujell cpeoe;

® UCNONBL308aMb NPUOOPEmeHHble KIoUuegble KOMNEeMeHYUUu NpuU GblNOJHEeHUU
NpoeKmo8 U Y4eOHO-UCCIe008AMENbCKUX 3a0a4 N0 UZYYEHUIO CBOUCMS,
cnocob606 NosyyeHUs U pacno3HABaAHUs BeUleCs;

® 00beKMUBHO OYeHUBAMb UHGOPMAYUIO O Bewecmeax U XUMUYECKUX
npoyeccax,

® Kpumuuecku OMHOCUMbCA K NCEBOOHAYUHOU UHGOopMayuu, HedoOpPoOCco8eCmHOl
pekiame 8 cpedCmeax Macco8ou uHgopmayuu,

® 0CO3HABAMb 3HAYEHUe MeoPeMmUecKUx 3HAHUU No Xumuu OJisl NPAKMUYECKOU
0esmebHOCMU Yel08eKd,

® co30asamv MoOeau U cxemvl OJisl peulerusi Y4eOHbIX U NO3HABAMENbHbIX 3A0ay,
NOHUMAMb  HE0OXO00UMOCMb COONI00eHUs. NPeONUCAHUU, Npedlazaemvix 8
UHCMPYKYUAX MO UCNONILIOBAHUIO JIeKAPCME, cpedcma Obimo8o Xumuu u op.

IINTAHUPYEMMBIE PE3YJIbTATBI U3YUEHUA YYEBHOTI'O IIPEJIMETA «XUMMWS»

K oxonuanuio 8 knacca yuenuk
ROJIYUUM 603MONCHOCHb HAYUUMbCA:

K oxoHuaHu1o 8 Kj1acca yyeHUK HAYYHTCH:

OcHOBHbIE MOHATHSI XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABJIEeHUIT)

20



® OIIMCBIBATh CBOMCTBaA TBEPABIX, KUJKUX,
ra3000pa3HBIX BCIICCTB, BBIJICIISS 150:4
CYILECTBEHHbBIE MMPU3HAKY;

® XapaKTEepU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO
i CBOIiCTBaM, YCTaHABJIMBATh MPUYHHHO-
CIICICTBCHHBIC CBSI3U MEXIY JIAHHBEIMH
XapaKTEPUCTHKAMHU BEIIECTBA;

® PACKphIBaTh  CMBICI  OCHOBHBIX  XUMHYECKHUX
MOHATUM  «aTOM», «MOJIEKYJa», «XUMUYECKUHU
AJIEMEHT»,  «IPOCTOE  BEIHIECTBO»,  «CJIOXKHOE
BEILIECTBOY», «BAJIEHTHOCTHY», HCIOIb3YsI 3HAKOBYIO
CUCTEMY XUMHH;

® 1300pakaTb COCTaB TMPOCTEHIIMX BEHIECTB C
MOMOIIBI0 XUMHUYECKHX (OPMYJIT U CYIIHOCTH
XUMUYECKUX PEAKIUi C TOMOIIBI0 XUMHYECKUX
YPaBHEHU;

® BBEIYHCIISTH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U
MOJISIPHYIO MAacChl BEIECTB, a TAaKXE MAacCOBYIO
JIOJII0 XUMHYECKOTO DJIEMEHTAa B COEOUHEHUIX IS
OTIEHKH UX TIPAKTUIECKON 3HAYNMOCTH;

® CpaBHUBATh II0 COCTaBY OKCHJbBI, OCHOBAHUS,
KUCJIOTBI, COJIH,

e KjIacCu(UIMPOBATh OKCHIBI ¥ OCHOBAHHUS TIO
CBOMCTBaM, KUCJIOTBI M COJIU 10 COCTaBY;

® ONHUCHIBATH COCTAaB, CBOWCTBA W 3HaUeHHUE (B
MPUPOJIC U MPAKTHIECKOU JIEITEIHHOCTH YEIOBEKA)
MPOCTHIX BEUIECTB — KUCJIOPOJa U BOJOPO/IA;

e J1aBaTh CpPaBHUTEIBHYIO XapaKTepUCTUKY
XUMHYCSCKAX 9JIEMEHTOB u Ba)KHEHUIITIX
COCAMHEHMH €CTECTBECHHBIX CEMEHMCTB IEIIOYHBIX
METaJVIOB U TaJIONCHOB;

® T0JIb30BaThCA JIAOOPATOPHBIM OOOPYJAOBAaHUEM H
XUMHUYECKOH MOCYA0M;

® [IPOBOJUTH HECJOXKHBIE XHUMHUYECKHE OIBITHI U
HAOJIIOJCHHUS 32 M3MEHEHUSMH CBOMCTB BEIIECTB B
Mporecce UX MpeBpalleHuid; COOJII0IaTh IpaBUia
TEXHUKH 0e301acHOCTH npu MPOBEICHUU
HaOJIIOIEHUH U OIIBITOB;

® pa3INYaTh SKCIEPUMEHTAIBHO KUCIOTHI U MIEI0UH,
MOJIb3YSCh HWHJIUKATOPaMU; 0CO3HABaTh
HEOOXOIUMOCTh COOJIOJICHUST Mep O€30MacHOCTH
P 0OpaIeHUH ¢ KUCIOTaMH U IIET0YaMH.

® 2pamomno obpawjamucs c

sewecmeamul 8 noeceoHesHoll
IHCUHU,

0CO3HABAMb HeobxX00UMoOCmb
CcOONI00eHUs. NPasull IKOJI02UYEeCKU
be30nactHo2o noeeoerust 8

OKpYdfcaroufeli npupooHoll cpeoe;

NOHUMAMb CMbICT u
HeobXo0uMocms cobnrooenus
npeonucanuli,  npeoiazaemvix 8
UHCMPYKYUAX 1O UCHONb308AHUIO

Jekapcme, — cpeocme  Obimosoll
Xumuu u op.,
UCNONb308aMb npuobpeménHuvle

Kal0Yesble KOMNEmeHMHOCmU Nnpu
BLINOJIHEHUU — UCCTIE008AMENbCKUX
NPOEKmMO8 N0 U3VUEHUIO CBOUCMS,
cnoco6o6 nony4yeHus u
PACNO3HABAHUS BEU4ECE;

passuseams KOMMYHUKAMUBHYIO
KOMNemeHmHoCmb, UCNONb3YSL
cpeocmea  YCMHOU U NUCbMEHHOU
KOMMYHUKayuu npu  pabome ¢

meKkcmamu yuebHUKa u
O0ONONHUMENbHOU aumepamypot,
CNpagoOYHbIMU maoauyamu,
NPOAGIIAMb 20MOBHOCHb K
VBAJHCEHUIO UHOU MOYKU 3PEeHUs Npu
obcydHcoeHuu pe3yibmamos
8bINOJIHEHHOU PAOOMbL,

00beKMUBHO oyeHusamw
ungopmayuro o  eewjecmsax u
XUMUYECKUX npoyeccax,
Kpumuyecku OMHOCUMbCA K
NCeBOOHAYHHOLL unghopmayuu,
Heod0OpoCco8ecmHoll pekiame,
Kacaroujencs UCNONIL308AHUS

PA3NIUYHbBIX 6euiecne.

K oxonuanuio 8 ki1acca y4yeHUK HAy4HUTCS

K oxonuanuto 8 knacca yuenuk
ROYYUM 603MOHCHOCHb HAYHUUMbCA:

IleproanyecKni 3aKOH M NMEPHOANYECKAA CHCTEMAa XUMHUYECKUX IJIEMEHTOB
. 1. MenneneeBa. CTpoeHue BelecTsa.

° KJIaCCI/I(i)I/IL[I/IpOBaTB XUMHWUYCCKHE OJJICMCHTHI Ha ‘ ® 0CO3HABAMb 3HA4Yernue
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METaJIJIbl, HEMCTAJLIbI, JJICMCHTBI, OKCHUIBI U
TUAPOKCUIBI KOTOPBIX aM(OTEpHBI, U HHEPTHBIC
aMeMeHThl (ras3bl) JJii OCO3HAHUS BAXHOCTU
YHOPSI0YEHHOCTH HAYYHbIX 3HAHUM;

® PACKpbIBaTh CMBICI [EPUOJAMYECKOTO 3aKOHA
. 1. MeHnneneesa;

® ONUCHIBATh M  XapaKTEpU30BaTh TaOIUYHYIO

dbopMy TEpUOAMUYECKON CHCTEMBI XUMHYECKHX

3JIEMEHTOB;
® XapaKTepuU30BaTh COCTaB AaTOMHBIX sA€p U
pacrpeeneHue qucia AJIEKTPOHOB o
JJIEKTPOHHBIM  CJIOSIM ~ aTOMOB ~ XUMHYECKHUX

OJICMCHTOB MAJIbBIX IIECPHUOIOB HGpHOI{H‘IGCKOﬁ
CHUCTEMBI, a TAK)XKE KaJIlusd U KaJIbIIUA,
® DPA3/indaTb BHIBI XUMHYECKON CBSI3U: HOHHYIO,

KOBAJICHTHYO MOJISIPHYIO, KOBAJICHTHYIO
HENOJIAPHYIO U METAJUINYECKYIO;
e 1300pakatb  DJIEKTPOHHO-HOHHBIE  (HOPMYJIBI

BCIICCTB, O6p330BaHHI)IX XUMHUYCCKUMU CBIA3IMU
pasHoOro BU/A;
® BBISIBJISAITH 3aBUCHUMOCTH CBOI>'ICTB BCIIIECTB OT

CTPOCHHMSI UX  KPUCTAUIMYECKUX  PEHIETOK:
VWOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX,
METAIITMYECKUX;

® XapaKTCPU30BATh XUMHUUCCKHE OJIEMCHTBI U HUX
COCAMHEHUS Ha OCHOBE IIOJIOXKCHHUA DJICMCHTOB B

MEePUOANYECKOM  CHCTeME€ U OCOOEHHOCTEH
CTPOCHHMS UX aTOMOB;
® OIHCHLIBAThH OCHOBHEIE JTallbl OTKPBITHS

. . MenneneeBbIM NEPUOAMYECKOTO 3aKOHA M
MEePUOIUYECKOMN CHCTEMBI XUMHWYECKUX
AJIEMEHTOB, KU3Hb U MHOTOOOpa3HYyI0 HAy4dHYIO
JIEATEIIbHOCTh YYEHOTO;

® XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE
3HAUYCHHE MEePUOIUYECKOTO 3aKOHa n
MEePUOINYECKOMN CHCTEMBI XUMHYECKUX
anemeHToB [l. 1. MeHaeneena;

® OCO3HABaTh HAy4yHbIE€ OTKPBITHS KakK pe3yiabTaT
JUINTENbHBIX HAOMIOJICHUI, OIbBITOB, HAyYHOU
MOJEMUKH,  MPEOAOJEHUs  TPYIHOCTEH U
COMHEHHIA.

meopemuyecKux 3HAHUL oA
NPaKmu4eckou oesmenbHOCmu
yenoeexd,

® onucsvledndb U3yUeHHbvle 00beKmul Kak
cucmemal, NPpUMEHAA
CUCMeEMHO20 aHaluza,

JIO2UKY

® npUMEHSIMb
3AKOHOMEPHOCISIX
cucmembl
ons

3HAHUSL 0
nepuooudecKol

XUMUYECKUX — DJIeMeHMO8

00bsACHEeHUsL U Nped8UOeHUs
CBOIICTNG KOHKDEMHbIX 8eUjecma;

® pazeugams
KOMNEmeHmHOCb

UHpOPMAYUOHHYIO
noCcpeocmeom
00 ucmopuu
CMAHOBNIEHUS XUMUYECKOU HAYKU, eé
OCHOBHbLIX NOHAMUL, NePUOOULECKO20
3aKOHA KAK OOHO20 U3 BAMCHEUUX
3aKOHO8 NpuUpoobl, a MaKx#ce o
COBPEMEHHBIX OOCHUNICEHUSX HAVKU U
MEXHUKU.

Venyonenusi  3HaHutl

K oxonuanuio 8 kj1acca yueHHMK HAYYUTCS

K oxonuanuto 8 knacca yuenuk
ROYYUM 603MOHCHOCHb HAYHUUMbCA:

MHoroo0pa3ne XMuMHU4eCKHX peaKuii

® O0BSACHSATH CYTb XUMHUUYCCKUX TMPOLCCCOB H HUX
MNPUHOHUITAAIIBHOC OTJIIMYUC OT (I)I/I3I/I‘-IGCKI/IX;

® cocmaenAamy
noJiHvle

MOJIEKY/IAPHblE u
UOHHblE  YDABHEHUA no
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® Ha3bIBaTh TMPU3HAKK U YCJIOBUS MPOTEKAHUS
XUMHYECKUX PEAKIIUH;

® YCTaHABJIMBATh MNPUHAMICKHOCTH XUMUUYECKOU
peaklMu K OMNPENCTIEHHOMY TUIY MO OJHOMY H3
KJIacCU(MKAIIMOHHBIX MPHU3HAKOB: 1) M0 4YUCITy U
COCTaBy UCXOJHBIX BEUIECTB U MPOJAYKTOB PEaAKIIHU
(peakuu COeTMHEHUs, PA3I0KEHNUS, 3aMEIICHUS 1
oOMeHa); 2) M0 BBIJICJICHUIO WM TIOTJIOIICHUIO
TETTIOTHI (peakiuu AK30TEPMUUYECKHE u
SHAOTEpPMHUUECKHE); 3) M0 HM3MEHEHUIO CTereHen
OKUCTICHUS XUMHUYECKUX DIJIEMEHTOB (peaKiuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE); 4) o
00paTUMOCTH Tpolecca (peakiuu o0paTumbie M
HeoOpaTHMBbIe);

® Ha3bIBaTh (PAKTOPHI, BIHUSIONINE HA CKOPOCTh
XUMHUYECKUX PEAKIIHIL;

® Ha3biBaTh (DAKTOPHI, BIMSIONIME HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI;

® COCTAaBIISAITh  ypPaBHEHUSI  DJIEKTPOJUTUUYECKON
JIUCCOITUAIINHN KUCIIOT, IISJI0YCH, COJICH; ITOJHBIC 1
COKpami¢HHbIE HOHHBIE YpaBHEHUS  peaKIuil
obmeHa; ypaBHEHUS OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHA;

® IPOrHO3HPOBATh MPOIYKTHI XUMUYECKHX pEaKLUi
mo ¢GopMmynaM/Ha3BaHUSM HWCXOJHBIX BEIICCTB;
OTIPEeNATh UCXOHbIE BELIECTBA o
(dhopmynam/Ha3BaHUSIM TIPOIYKTOB PEAKITUH;

® COCTaBIIATh ypaBHEHUS peaxiuii,
COOTBETCTBYIOIIUX MOCJIEIOBATEIbHOCTH
(«uenmouke»)  MpeBpallleHUd  HEOPraHUYECKUX
BEIIECTB PA3JIUYHBIX KJIACCOB;

® BBHISBJIATH B IPOIECCE HIKCIEPUMEHTa MpPU3HAKH,
CBUJICTEIBCTBYIOIIUE O MPOTEKAaHWU XUMUYECKOM
peaxuuu;

® IIPUTOTOBJSATH  PAacCTBOPbI  C  OMpEAeNEHHOM
MAacCOBOM JIOJIEH paCTBOPEHHOTO BEIIECTBA;

® OMpeeNaTh XapakTep Cpelibl BOJHBIX PacTBOPOB
KUCIIOT W IIeJoYell M0 U3MEHEHHIO OKPacKu
WHJUKATOPOB;

® IPOBOJUTH KayeCTBEHHbIE peaxiuu,
MOATBEPKIA0IME HAIMYME B BOJHBIX PAacTBOpPax
BEILIECTB OTJEIbHBIX KATUOHOB U aHUOHOB.

COKPAWEHHBIM UOHHBIM YDAGHEHUAM,

® NpueOOUMb  NpuMepvl  peaxkyutl,
NOOMBEPAHCOAIOWUX  CYUIeCNBOBAHUE
83AUMOCEA3U ~ MeHCOY  OCHOBHbIMU
KIACCAMU HEOP2AHUYECKUX 8eUeCmE,

® 1IPOCHO3UPOBAMND pe3ynvmamul
8030€liCMBUsl PA3IUYHbIX (HAKMOpos
Ha U3MeHeHue CKOPOCMU XUMUYECKOlL
peaxyuu;

® 11POCHO3UPOBAMb pe3ynomamaol

8030€liCMBUs PAa3IUYHbIX HAKMopos
Ha cmeujenue XUMUYECKO20
pasHogecus.

K oxonuanuio 9 Kj1acca yyeHHMK HAYYUTCS

K oxonuanuio 9 knacca YUEeHUK

noJjiyuum 603M0)ICHOCHIb HAYUUMBCA:

MHuoroo0pa3sue B

CIICCTB

® ONpCACIATh NPUHAMICIKHOCTb HCECOPraHUYCCKUX
BCIICCTB K OJHOMY H3 U3YYCHHBIX KJ'IaCCOB/prrIHZ
METalllibl MW HEMCTAJJIbI, OKCHUIAbI, OCHOBAHM,

® IPOCHO3UPOBANb xumuyeckue
ceolicmea geuecme Ha OCHoee Uux

cocmaesa u cmpoernus,;
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KHUCIIOTHI, COJIH;

COCTaBJIATH ()OPMYJIbI BELIECTB 110 UX HA3BAHUSM;

OTpENeNATh BaJCHTHOCTh M CTENEHb OKUCIICHUS

AJIEMEHTOB B BEILECTBAX;

hopMyIbI HEOPraHMYECKUX
BAJCHTHOCTSIM M CTEICHSIM

COCTaBIIATh
COCAUHEHUU IIO
OKHCJICHUS DSJIEMEHTOB, a TAaKXKeE 3apsjaM HOHOB,
YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCIOT,
OCHOBAHWI U COJIEH;
O0OBSICHSITH 3aKOHOMEPHOCTHU W3MCHCHHS
(U3HYECKUX HM XUMHUYECKHX CBOWCTB IPOCTHIX
BEIIEeCTB (METANIOB M HEMETAJUIOB) M UX BBICIIUX
OKCHJIOB, OOpa30BaHHBIX dJIEMEHTAMU BTOPOTO U
TPETHETO MEPUOJIOB;
Ha3bIBATh obmme XUMHYCCKHUE CBOIiCTBa,
XapakTepHbIC HJIsi TPYNI OKCHAOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;
CBOMCTBA,
KJIaCCOB

Ha3bIBATh o0mue
XapakTepHbIC  JUISA

XUMHUYCCKUC
KaXI0ro U3
HCOPraHM4CCKUX BCUICCTB: KHCJIOT, OCHOBaHHﬁ,
COJIEH;

MIPUBOJUTH MPUMEPBI PEAKIHM, NOATBEPKIAFOIINX
XUMHYECKUE CBOUCTBA HCOPTaHNYCCKHUX BCIICCTB:
OKCHIO0B, KHCJIOT, OCHOBAaHHMH M COJICH;

OTIPENICTIATh BEIIECCTBO-OKUCIUTEIb W BEIIECTBO-
BOCCTAaHOBHTEIIb B OKHCIIUTEIIHHO-
BOCCTAHOBUTEILHBIX PEAKIIUSX;

COCTaBJISITh  OKHUCIIMTEIHbHO-BOCCTAHOBUTEIBHBIN
Oamanc  (Iss ~ W3YyYEHHBIX  peakKIui)  TI0
MIPEIIOKEHHBIM CXEMaM PEaKIIHii;

MIPOBOJIUTH nabopaTopHbBIS OTIBITHI,
MO ITBEPIK IAIOIIIHE XUMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
MPOBOJIUTH JIAOOPATOPHBIC OMBITHI IO TOJTYYEHHUIO
U COOMpaHMIO Ta3000pa3HBIX BEIIECTB: BOJOPO/IA,

KHUCJI0pO/Jia, YIIIEKHUCIIOTO rasa, aMMUaKa;
COCTaBIATH YpaBHEHUS COOTBETCTBYIOIINX
peaKkiuu.

® NPOCHO3UpPO6EAMb

CcnocobHOCmb
sewecmada nPOAGIAMb
OKUCIUmMeNbHble unu
80CCMAHOBUMENbHBIE CEOUCMBA C
yuémom  cmeneHeu
IEMEHMO8,  BX00AWUX 8 €20
cocmas;

OKUCJIeHUA

8bIABAMD cyuwecmeoganue
2eHemuyecKo 83AUMOCBA3U
mexcoy  esewjecmeamu 8  paoy:
npocmoe 8eujecmeo — OKCUo0 —
2UOPOKCUO — COTlb;
Xapakmepuzoeama ocobvle
ceolicmea  KOHYEHMpPUpOBAHHBIX
CepHOU U A30MHOU KUCTIOM,
npUGOOUMs NpPUMEPbL  YPAGHEHUL
peaxkyuu, Jexcawjux 8 OCHOGe
NPOMBIULTIEHHBIX cnoco6o8
nonyYyeHus cepHoli
KUCTIOMbl, Yy2YHa U CMAU,

ammuaxa,

onuceleambs
xumudeckue

Qusuueckue u

npoyeccol,
AGAIOUUECS yacmoio
Kpy2080pOma eewjecme 8 npupooe;
Op2aHU306b16aMDb, npo6ooums
YVueHuuecKue npoexmbl no
UCCEe00B8AHUIO CBOUCME BEUeCma,
UMEIOWUX BAICHOE NPAKMUYECKOe
3HayeHue.

COJEP)KAHUE YYEBHOT' O ITIPEJIMETA

8 kiace

(2 gaca B Hejeno, Bcero 68 yaco)

Beenenue (4 gaca)
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XUMH4eckue siBeHusd. Uuctele BemecTtBa U cMecu. CrocoObl pa3feneHus: cMece.

AtoM. Monekyna. XuMHUYECKUHM AJIEMEHT. 3HAKH XUMHUYECKUX AIEMEHTOB. [IpocThie

U CIIO’KHBIE BEUIECTBA. BaleHTHOCTD. 3akox nocmosancmea cocmasa eeujecmsa. Ponp

XUMUH B JKM3HH 4YeloBeka. KpaTkue CBEIEHHsI MO0 HCTOPUHU DPA3BUTUS XHMUHU.

OCHOBOIIOJIO)KHUKHA ~ OTEYECTBEHHOM XMMHUHU. 3HAKM (CHUMBOJBI) XHUMHUYECKUX

sanementoB. Tabnuna /1. . MenaeneeBa. Xumuueckue ¢popmyisl. KoapduuneHnrs.

Nupexkcol. OTHOcHUTENBHAsE aTOMHas W MOJIEKYJsipHAs Maccbl. MaccoBasi 1074

XUMHYECKOTO 3JIEMEHTAa B COeMHEHUU. OCHOBHbIE MemOObl NOSHAHUA. HAOAI00eHuUe,

usmepeHue, IKCnepumMeHn.

JdemoHcTpanuun

e Mogenu (wapocrepkueBoie U CrroapTa-bpurine6a) pas3nuuHbIX HOPOCTHIX U
CJIOKHBIX BELIECTB.

e Koteknus CTEKISIHHON XUMUYECKOU MOCYbI.

e Koteknusi MaTepuaioB U U3JEIUN U3 HUX HA OCHOBE AJIFOMUHUS.

e BzaumopneiicTBue MpaMopa ¢ KUCJIOTOW U IOMYTHEHHE U3BECTKOBOU BOJIBI.

JlaGopaTopHbie ONbITHI

e (CpaBHEHHE CBOICTB TBEPJBIX KPUCTAIINYECKUX BEIIECTB U PACTBOPOB.

e (CpaBHEHHME CKOpPOCTM HCHApeHUs BOJBI, OJEKOJOHAa W 3THJIOBOrO CIHUpTa C
¢bunbTpOBaIBHOM Oymaru.

IIpeaMeTHbIe pe3yJabTAThI 00yUeHMsI
Yyammuuncs 10KEeH ymemsy.

® UCIIOJIb30BaTh MpPH XapaKTEPUCTHUKE BEIIECTB TIOHATUSA: «aTOM», «MOJEKYJay,
«XUMUYECKUM DJIEMEHT», «XMMHUYECKHM 3HAK, WM CHUMBOJ», «BEIIECTBOY,
«IPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBO», CBOMCTBA BEIIECTBY, «XUMHUUYECKHE
SIBIICHUSY, «pusnaeckue SIBJICHUSY, «K03(PHHUITUCHTHI», «UHJIEKCHI»,
«OTHOCHTENIbHAsl aTOMHAasi Macca», «OTHOCHUTENIbHAs MOJEKYJsSpHas Maccay,
«MaccoBas JI0JIsI DIEMEHTay;

® 3HATh: MpPEAMETHl HM3YYCHHUS ECTECTBEHHOHAYYHBIX MIUCIUIUIMH, B TOM YHCIIE
xumun; xumudeckue cuMmBoiiel: Al, Ag, C, Ca, C1, Cu, Fe, H, K, N, Mg, Na, O, P,
S, Si, Zn, ux Ha3BaHWA W TNPOHM3HOIICHHUE; KJIACCU(DHUIMPOBATH BEIICCTBA I10
COCTaBy Ha MPOCTBHIE MU CIOXKHBIC; pa3nyaTh: Telda W BEIIECTBA; XUMUYCCKUU
AJIIEMEHT U MPOCTOE BEIIECTBO;

® ONUCHIBATH: POPMBI CYIIECTBOBAHUS XUMUUYECKHUX IJIEMEHTOB (CBOOOIHBIE aTOMBI,
MPOCThIE BEIIECTBA, CJOKHBIE BemecTBa); Tabiamunyo ¢opmy Ilepmomnyeckoi
CUCTEMBl XHMHUUYECKHX OJJIEMEHTOB; TOJIOKEHHE JyieMeHta B Tabmume [I. .
MenpeneeBa, UCIONB3YS MOHATHUS «IEPUOM», «TPYIIA», «TJABHAS MOATPYIIIAY,
«m0OOYHAas TOATPYIIIAY; CBOWCTBA BEIIECTB (TBEPBIX, KUAKUX, Ta3000pa3HBIX);

® OOBSCHATH CYIIHOCTh XUMHUYECKHX SBICHUW (C TOYKHA 3pECHHUS aTOMHO-
MOJICKYJIIPHOTO Y4Y€HHWsI) W WX TPUHIHUINHAAIBGHOE OTIWYHE OT (PU3NISCKUX
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SIBJICHUU;

® XapaKTepHU30BaTh. OCHOBHBIC METOJbl M3YyYCHHUS CCTCCTBECHHBIX TUCIUTLINH
(mabmrofieHne, SKCIEPUMEHT, MOJICTUPOBAHUE); BEIIECTBO IO €ro XUMHUYECKOU
dopMyIie corilacHO TUIaHy: Ka4eCTBEHHBIM COCTaB, THI BellecTBa (IIPOCTOE WIIH
CIIOHOE), KOJIMYECCTBCHHBIH COCTaB, OTHOCHUTEIIbHAS MOJIEKYJIsIpHas Macca,
COOTHOIIIGHHE MacC OJJIEMEHTOB B BEIECTBE, MacCOBBIC JIOJHM JJICMCHTOB B
BEIECTBE (I CIIOKHBIX BEIIECTB); POJIb XUMHUH (TIOJIOKUTEIBLHYIO U OTPHUIIATEIIb-
HYI0) B )KM3HU YEJIOBEKa, apTyMEHTHPOBATh CBOE OTHOIIICHUE K ATOH MpodiiemMe;

® BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO MAcCy BEIISCTBA M MAacCCOBYIO JIOJTIO
XHUMHYECKOTO 3JIEMEHTA B COCAMHCHUSX;

® TMPOBOJIUTHL HAOJIOJICHUS CBOWCTB BEIIECTB W SBJICHUH, MPOUCXOIAIINX C
BEIIECTBAMU;

e CoOJOIaTh MpaBWja TEXHUKH OE30MACHOCTH TMPHU TMPOBEACHUM HAOIIOJACHHA W
71a00paTOPHBIX OMBITOB.

MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHUA

Yyamuncs 10KEH ymems:

® ONpeNesATh NPOOJIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBUE MEXKTY JKEIACMbIM
U IEHCTBUTEIILHBIM;

® COCTAaBJIATH CIIOJKHBIN IIaH TEKCTA;

e BJAJCTh TAaKHUM BHJOM U3JI0KCHHMS TEKCTa, KaK IIOBECTBOBAHUE, IO
PYKOBOJICTBOM YUHUTENS MIPOBOJIUTH HEMTOCPEICTBEHHOE HAOIIOCHHUE;

® [I0JT PYKOBOJCTBOM YyuHTENId OG(OPMISATH OTYET, BKIIOYAIONIANA OINHCAHHE
HAOJIIOJICHUS, €TO PE3YJIHTATOB, BHIBOJIOB;

® CTOJIb30BaTh TAaKOW BHJI MBICJICHHOTO (MII€aJIbHOT0) MOJACIHPOBAHUS, KaK
3HAKOBOE MOJEIMpoBaHue (Ha TpUMEpPE 3HAKOB XUMHUYECKUX DJIEMCHTOB,
XUMHUYECKUX GOopMyI);

® CTOJIb30BaTh TaKOW BHJI MaTEPHAIBHOTO (IIPEAMETHOI0) MOJSIUPOBAHMS, KaK
buzuveckoe MoeTMpoBaHue (Ha IpUMepe MOJETMPOBAHUS aTOMOB U MOJICKYJI);

® [I0JyY4aTh XUMHYECKYIO MH(GOPMAIIUIO U3 Pa3IMYHBIX UCTOYHUKOB; OMPEICIAThH
OOBEKT W acCIeKT aHaju3a W CHHTEe3a; ONpPEACNISITh KOMIIOHCHTHI OOBEKTa B
COOTBETCTBHM C aCIIEKTOM aHAJIM3a U CHHTE3a;

® OCYHICCTBISATh KAaueCTBEHHOE W KOJIMYCCTBEHHOE OIMCAaHWE KOMIIOHCHTOB
00BEKTa;

e OMmpeacisaTh OTHOIIEHUS OO0BEKTa C JPYTUMH OOBEKTaMH; OIPEACIITh
CYyIIIECTBEHHBIC MTPU3HAKH 00BEKTA.

Tema 1. ATOMBI XUMHY€ECKHX 3J1eMeHTOB (9 yacoB)

Crpoenue aToma: siIpO, SHEPreTUUECKUN YpOBEHb. JNeKTpoHbl. Cocmas amomuuvlx
sA0ep: npomonvl u HetimpoHvl. HM3omonvl. CTpoeHUE HSHEPreTUUECKUX YpPOBHEH
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atToMoB TnepBbIX 20 xumuueckux snemMeHToB B Tabmuue J[. M. Mengeneesa.
Merajuinyeckue ¥ HEeMETaJUIMYECKUe CBOMCTBA AJI€MEHTOB. [lepronndeckuil 3aKoH
JA.1. MenneneeBa. llepuonndeckas cucrema XuUMHYECKuUX dnemeHToB JI.U.
MeHnneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB aTOMOB XMMHUYECKUX JJIEMEHTOB
A UX COCIUMHEHUHW HA OCHOBE IMOJIOKEHHUS B mnepuoguueckor cucreme J[I.M.
MenneneeBa u ctpoeHus aroma. Dusnueckuil CMBICT aTOMHOIO (TOPSIKOBOTO)
HOMEpa XMMHUYECKOTO DJIEMEHTA, HOMEpPAa TIPYIIBl U NEPUOAA IEPUOAUYECKON
cucteMbl. 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa.
InexmpoompuyamenbHoCms — amomo8 — xumuueckux aaemenmos. KoBaneHTHas
XUMHYECKasi CBSI3b: HEMOJSIpHAsE U mojsipHasi. [lowamue o 86000poOHOU c8A3U U ee
GIUAHUU Ha @hu3uyecKue ceolcmea eewecme Ha npumepe 600vl. VIoHHas CBS3b.
Merannuueckast CBA3b.

Tunet  Kpucmaniuueckux  peuwiemox  (AmomHas,  MONEKYIAPHASA,  UOHHAA,
Memaniudeckas). 3asucumocmov  QuauuecKux Ceoucme eeuwjecme om — muna
KPUCMALIUYECKOU peulemKu.

KonTpoabHasi pabora Nel «KATOMBI XMMHUYECKHX 3JI€MEHTOB»

JdemoHcTpanuu

e Mojenu aTOMOB XUMHUYECKUX DJIEMEHTOB.

o [lepuonuueckas cuctema xumuueckux saeMeHToB /. V. MenpaeneeBa (pa3nuyHbie
dbopmbi).

JlaGopaTopHbIe ONbITHI.

e MoaenupoBaHue MPUHLHNIA IEUCTBUS CKAHUPYIOLIETO MUKPOCKOIIA.

e l3roToBiieHne MOJIENIEH MOJIEKYJI OMHAPHBIX COCAMHEHHI.

e lI3roToBIIeHUE MOJEN, WILUTIOCTPUPYIOIIECH CBOMCTBA METAJIJIMYECKOMN CBSI3H.

IIpeaMeTHbIE pe3yJabTATHI 00yUeHMsI
Y4ammuuncs 10KEeH ymemsy.

® CHOJIb30BaTh NPHU XapaKTEPUCTUKE ATOMOB MOHATHUS: «IIPOTOH», «HEUTPOHY,
(QIEKTPOH», «XUMUYECKHUH DBJIEMEHT», «MAacCOBOE€ YHUCIIO», «H30TOI»,
(QIICKTPOHHBIA CJIOW», <«QHEPreTUYECKUU YPOBEHBY», «IIJIEMEHTBI-METAJIIbI»,
«AJIEMEHTBI-HEMETAIIb»; TPU XapaKTEPUCTUKE BEIIECTB IMOHITUS «UOHHAs
CBS3bY», «HMOHBD», «KOBAJEHTHAsl HEMOJISIpPHAs CBS3b», «KOBAJIECHTHAS MOJISIpHAsS
CBS3bY, «AJIEKTPOOTPULIATEIbHOCTDY, «BAJIEHTHOCTHY, «METAJUIMUECKas CBA3bY;

® OIUCHIBATH COCTaB U CTPOEHUE ATOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOMEpPAMU
1—20 B Ilepuoanueckoii cucteme xumuueckux snementoB JI. 1. Mennaeneena;

® COCTaBJISITh CXEMbl PACHPENEIICHUS] JJIEKTPOHOB IO DSJIEKTPOHHBIM CJOSM B
ANIEKTPOHHON O0OJI0YKE AaTOMOB; CXEMBl OOpa30BaHUs pa3HbIX THUIIOB
XUMHUYECKOU CBSA3U (MOHHOM, KOBAJICHTHOM, METAJIJINUYECKOM);

e OOBSICHATH 3aKOHOMCPHOCTH H3MCHCHMUA CBOMCTB XHMMUYECKHUX DJIEMCHTOB
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(3apsiioB siAep aTOMOB, YHMCIA AJIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CIIOE,
YHUCIIO 3aII0JIHAEMBIX JJIEKTPOHHBIX CJIOEB, panuyc aToMma,
ANEKTPOOTPULIATELHOCTh, METAJNIMYECKUE M HEMETaJUIMYeCKHe CBOMCTBAa) B
nepuoAax W Tpynmax (raaBHbIX noarpynnax) Ilepuoauyueckoil CHCTEMBI
xuMu4deckux diemMeHToB J[. 1. MeHneneeBa ¢ TOUKU 3peHUs TEOPUU CTPOCHUS
aToMa;

CpaBHUBATh CBOMCTBA aTOMOB XMMHMYECKUX DJIEMEHTOB, HAXOISAUIUXCS B OJHOM
MepUOJE WM TJIABHOM mnoarpynne llepuoandyeckon CHUCTEMbl XMMUYECKUX
sanementoB JI. M. MenneneeBa (3aps/ioB sijiep aTOMOB, YKCJIa SJEKTPOHOB Ha
BHEIIIHEM DJIEKTPOHHOM CJIO€, YUCIIO 3aIIOJHIEMBIX 3JIEKTPOHHBIX CJIOEB, PAaIHyC
aToMa,  JJIEKTPOOTPULIATEIBHOCTh, METAUIMYECKME U  HEMETAUIMYECKHUE
CBOMCTBA);

JlaBaTh XAPaKTEPUCTUKY XUMHYECKHMX DJIEMEHTOB II0 HX TOJOXEHUIO B
[lepuoguueckot cucreme xumuuyeckux onemeHtoB . WM. Menneneesa
(XMMHYECKUN 3HAaK, TMOPSAKOBBIA HOMEp, TNEepHoJ, Tpylmna, MOATPYIIa,
OTHOCHUTEJIbHAs aTOMHAasl Macca, CTPOEHHUE aToOMa — 3apsJl s/1pa, YUCIIO IIPOTOHOB
U HEUTPOHOB B siipe, 00Iee YUCIIO DIEKTPOHOB, paclpeeieHe dJIEKTPOHOB 0
AJICKTPOHHBIM CJIOSIM); OMNpPENEIsATh THI XUMHUYECKOW CBsS3u 10 dopmylie
BEILIECTBA; MPUBOAUTH MPUMEPHI BEIIECTB C Pa3HbIMU TUINAMH XUMHYECKOU
CBSI3H;

XapaKTepru30BaTh MEXaHW3Mbl OOpa30BaHUsS KOBAJEHTHOUW CBsI3U (OOMEHHBIN),
VOHHOU CBSI3U, METAJUIMYECKOU CBS3H;

YCTaHABJIMBATh [PUYMHHO-CIEACTBEHHbIC CBSI3U: COCTaB BELIECTBA — THII
XUMHUYECKOU CBS3H;

COCTaBIATH (POPMYIIBI OMHAPHBIX COSAMHEHUH MO BaJICHTHOCTH;

HAXOAUTh BaJICHTHOCTD 3JIEMEHTOB MO (hopMysie OMHAPHOTO COCTUHEHUS.

MeTanpeaMeTHbIe pe3yJbTaThl 00yUeHUsI

Y4ammuuncs 10KEeH ymemsy.

dbopMyIHpOBaTh TUTIOTE3Y MO PEIICHUIO MTPOOJIEM; COCTABIISTH TUIaH BBHITOJHEHUS
yueOHOUM 3amauu, pemieHus MpoOJieM TBOPYECKOTO M TOMCKOBOTO XapakTepa,
BBINIOJIHEHUS IPOEKTAa COBMECTHO C YUUTEIIEM;

COCTaBJISITh TE3UCHI TEKCTA,

BJIAJE€Th TaKUM BHUJOM H3JI0KECHHSI TEKCTa, KaK OMHCAHUE; UCIIOIb30BATh TAKOU
BU/JI MBICIIEHHOTO (HMI€aJIbHOT0) MOJAEIUPOBAHUS, KaK 3HAKOBOE MOJEIMPOBAHUE
(Ha MpuUMeEpe COCTaBICHUS CXeM 00pa30BaHMsI XUMUYECKOMN CBS3H);

UCIIOJIb30BAaTh TAaKOW BHUJ MaTE€pUAIbHOrO (MPEIMETHOr0) MOJEIUPOBAHUS, Kak
aHaJIOTOBOE MOJIEIUPOBAHUE;

WCIIOJIb30BaTh TAKOW BUJ MaTepUabHOrO (MPEAMETHOT0) MOACIUPOBAHUS, KaK
duznveckoe MoJeIMpoBaHue (Ha MpUMEpPEe MOJENE CTPOSHUSI aTOMOB);
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® ompeaensaTh O0OBEKThl CPABHEHUS M ACMEKT CPAaBHEHUSI OOBEKTOB; BBIMOJIHATH
HEIIOJIHOE OJTHOJIMHENHOE CPABHEHHUE;

® BBHIIOJHATH HEMOJHOE  KOMIUIEKCHOE€  CpPAaBHEHHE;  BBINOJHATH  IOJHOE
OJHOJMHENHOE CPABHEHHUE.

Tema 2. IIpocThie BemecTBa (6 4acoB)

IIpocTeie BemiecTBa-meTabl. IIpocThie BellEeCTBA-HEMETANIbI, UX CPABHEHHE C
MetaaMu. Astorponus. KomnuectBo BemecTBa. Mosib — €QuHMIA KOJIMYECTBA
BelecTBa. MorsipHas Macca. 3akoH ABorajipo. MomsipHbiii 00beM ra3oB. Perienue
3aa4  C WCIOJb30BAHUEM TIOHATUN «KOJIMYECTBO BEIIECTBA», «IOCTOSHHAs
ABorazsipo», «MoJisipHasi Macca», «MOJISIPHbIN 00BEM ra30B»

Kucnopon — xumuueckuil aneMeHT U mnpoctoe BemectBo. O3on. Cocmas 6030yxa.
du3nyeckue M XUMHYECKHE CBOMCTBa Kucioponaa. IlonydeHue u npuMEHEHUe
KHcJioposia. Bonopos — XMMUYECKU 3JIEMEHT U ITPOCTOE BEIIECTBO.

Kontposabnas padora Ne2 «IIpocTbie BemecTBa»

JemoHcTpanuun

e [losyuenue o30Ha

e (OOpa3iiel 6€510r0 U ceporo 0J0Ba, 6eyoro u kpacHoro docdopa.

e Hekoropble MeTamibl M HEMETaUIbl C KOJUYECTBOM BemectBa | MOJb.
MounsipHbIit 00BEM Ta3000pa3HbIX BEIECTB.

JlaGopaTopHbIie ONBITHI
e (O3HaKOMJIEHHE C KOJJIEKIIUEH METaJIOB.

e (O3HaKOMJICHHE C KOJUIEKIMEN HEMETAJIOB.

IIpeameTHbIE pe3yabTATHI 00y4eHUsI

Y4ammuncs 10KEH ymems:

® UCIIOJB30BAaTh IIPU  XapaKTEPUCTUKE  BEIIECTB  MOHATHUS:  «METaJJbl»,
«IUTACTUYHOCTBY, «TEIJIONPOBOAHOCTDY, «3JEKTPOMPOBOIHOCTEY, «HEMETAJIIBIY,
«QITTOTPOITHS», «aJUIOTPOITHBIC BUION3MEHEHHMS, WITH MOJIU(PUKAITAN;

® OIMCHIBATH IIOJIOKECHUE DIIEMEHTOB-METAUIOB M JJIEMEHTOB- HEMETAJIOB B
[Tepunoguueckoit cucteMe xuMu4Ieckux 3yeMeHToB [l. 1. Menneneena;

e KiIacCU(MHUIIMPOBATH MIPOCTHIC BEIIECTBA HA METAILIBI M1 HEMETAJIJIbBI, DJICMCHTHI,

® ONpEeneNsaTh NPUHAJICKHOCTh HEOPraHUYECKHWX BEIIECTB K OJHOMY U3
V3YYEHHBIX KJIACCOB — METAJUIBI 1 HEMETAJLIIBIL;

® JI0OKa3bIBaTh OTHOCHUTEIBHOCTH JEJICHUS MPOCThIX BEIIECTB HA METaUIbl |
HEMETAJLIbI,

e XapakTepu3oBaTh oOmue (HUINISCKUE CBOMCTBA META/UIOB; YCTAHABIMBATH
MNPUYUHHO-CJICACTBEHHBIE CBA3H MEXIY CTPOCHUEM aTOMA U XUMHUYECKOM CBS3BIO
B MPOCTHIX BEIIECTBAX — METaJlJIaX U HEMETaJIJIax;
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® O0BSICHATH MHOTOOOpa3ue MPOCThIX BEIIECTB TAKUM (PAKTOPOM, KAK aJIOTPOIIHS;

® ONKUCHIBaTH CBOMCTBA BEIIECTB (HA MPHUMEPAX MPOCTHIX BEUIECTB —- METAIJIOB U
HEMETAJIJIOB);

e cOo0JIIOIaTh MpaBWIa TEXHUKU O€30MAaCHOCTH IMPH MPOBEACHUM HAOMIOACHUN U
71a00paTOPHBIX OMBITOB,;

® [WCIOJIb30BaTh TMPU PELUIEHUWH PACUYETHBIX 3aJad MOHATHUS: «KOJIMYECTBO
BELIECTBA», «MOJbY, «IIOCTOSIHHAsT ABOTrajpo», «MOJIIpHAs Maccay, «MOJIAPHbIN
00BbEM ra3oB», «KHOPMaJIbHbIE YCIOBHSIY;

® [IPOBOJUTH pacCyYeTbl C HCIOJb30BAHUEM TMOHSATUN: «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAsi Maccay, «MOJISIPHBIN 00BEM T'a30B», «IIOCTOSIHHAA ABOTaApPO».

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyammuuncs 10JKEeH ymems:

® COCTaBJIATH KOHCIIEKT TEKCTa;

® CaMOCTOSTEIILHO HCITOJIE30BaTh HETOCPEACTBEHHOE HaOII0CHHE;
CaMOCTOSITEILHO O(QOPMIIATh OTYET, BKIFOYAIONIUNA OMUCAHKWE HAOIIOJCHUS, €ro
pe3yJIbTaTOB, BHIBOJOB;

® BBLINOJHATH IIOJHOE KOMIUIEKCHOE CpaBHEHHWE;, BBINOJHITE CpPAaBHEHUE I10
aHaAJIOTHH.

Tema 3. CoelMHeHNsI XUMHYECKHX 3J1eMeHTOB (14 yacoB)

Crenenb okucnenus. OCHOBbI HOMEHKIATYPbl OUHAPHBIX COeAMHEHHUN. OKCUIBI.
Knaccuduxkanusa. Homenknarypa. @usuueckue ceoicmea okcudos. XUMUIECKHE
CBOMCTBa OKCUIOB. [lonyuenue u npumenerue oKcuoos.

OcnoBanus. Knaccuduxamnus. Homenknatypa. Qusuueckue ceoiicmea oCHOBAHUII.
llonyuenue ocnosanuti. XMuMU4ECKHUE CBOMCTBA OCHOBaHUM. Peakius

HEUTpaIu3aluu.

Kucnorel. Kmaccudukanus. Homenknarypa. Qusuueckue cgolicmea KUCIOM.
llonyuenue u npumenenue xuciom. XUMHYECKUE CBOMCTBA KHUCJIOT. MHIMKATOPHI.
N3MeHeHne OKpacKu MHIMKATOPOB B PA3JIMYHBIX Cpeaax.

Comu. Comm Kak TIPOM3BOJHBIC KHUCJIOT © ocHoBaHmi. Kraccudukamms.
Howmenkiarypa. @usuueckue ceovicmeéa coneu. llomyuenue u npumenenue coeu.
XHAMHUYECKHAE CBOMCTBA COJIEH.

AMopdHBIC U KpUCTAJUTMYSCKHUE BelecTBa. YHCTHIC BelecTBa U cMecu. MaccoBas 1
o0BEMHas JT0JIM KOMITIOHEHTOB B CMecH. PacueTsl, CBI3aHHBIE C TIOHATUEM «IOJIS».
I'eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUM.

IIpobnema 6e3onacnoco UCNONL306AHUSL Gewecme U XUMUYECKUX peakyuil 6
nogceoHegnou xncusnu. Toxcuunvle, 2oprouue u 83pblgoonacHvle geujecmea. buimoesas
XUMUYeckas cpamomHocme.

KontpoabHas padora Ne3 «CoeqnHeHUsI XMMHUYECKHX JIEMEHTOB»
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JdemoHcTpanuun

OO6pasibl OKCHIOB, KUCIOT, OCHOBAaHUI U COJICH.

Mojenu KpUCTaTUIMYECKUX PEIIETOK XJIOpHAA HATpUs, aaMas3a, OKCHJa yriepoaa
(V).

KucnotHo-menounsle MHIMKATOPBI, HM3MEHEHHE UX OKPACKHM B Pa3JIUYHBIX
cpenax.

YHUBepCaAIbHBIN UHIUKATOP U U3MEHEHHUE €r0 OKPACKHU B PA3JIUYHBIX CPEAaXx.
[Txama pH.

JlaGopaTopHbIie ONBITHI

O3HakoMJIEHHE C KOJJIEKIIMEH OKCHJIOB.

O3HakoMJIEHHE CO CBOMCTBAaMU aMMHaKa.

KauecTBeHHas peakius Ha yriIeKUCIIbIN ras.

Onpenenenue pH pacTBOPOB KUCIOTHI, IIETOUH U BOBI.

Omnpenenenue pH TMMOHHOTO U 0JI0YHOTO COKOB Ha CPE3€ TUIOJOB.
O3HakoMJIEHHE C KOJJICKIIMEH COJICH.

O3HakOMJIEHHE C KOJUICKIIMEH BEIIECTB C pPa3HbIM THUIIOM KPHUCTANIMYECKOU
petetku. MI3roToBieHre Moened KpUCTAINIMYECKUX PELIECTOK.

O3HakoMmIIeHHE ¢ 00Pa31[OM FOPHON OPOJIBI.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI
Yyamucs 10KEeH ymems:

UCIIOJIB30BaTh TMPU XapaKTEPUCTUKE BEIIECTB IMOHATHS: «CTETMEHb OKHUCICHUS,
«BAJICHTHOCTBY», «OKCHJIBI», KOCHOBAHUSY, IIIEJIOUN», «KAUECTBEHHAsI PEaKIUsy,
CHHIUKATOPY, CKUCITIOTBI», «KHUCTIOPOCOACPIKAIIIHE KHUCIIOTBI»,
«OECKUCTIOPOJIHBIE  KUCIOTBI», «KHCJIOTHAs Cpelay, «IIeJIoYHas cpean,
«HEeWTpalbHas cpemay, «mkana pH», «comm», «amopdHBIE BelIeCTBay,
CKPUCTAJUIMYECKHE  BEIIECTBA», «KPUCTAJJIMYECKAas  peIIeTKa», «HOHHAas
KpUCTAJUTMYECKAsl ~ pelieTkay,  «aToMHas  KPUCTAUIMYECKas  perieTkan,
«MOJICKYJIIpHAs KPUCTAJIIMYECKas PEIIETKa», «METaNIMYeCKash KpUCTaAInUeCKast
peIIeTKay, «CMECH;

KJIACCH(HUIIUPOBATH CIIOKHBIC HEOPTAaHMYECKHE BEIIECTBA 10 COCTABY Ha OKCHUJIBI,
OCHOBAaHMSI, KUCJIOThI U COJIM; OCHOBAHUSI, KUCJIOTHI U COJIM TIO pPaCTBOPUMOCTH B
BOJI€; KHUCJIOTHI IO OCHOBHOCTH U COJICP>KaHUIO KUCIIOPOa;

OmnpeAesaTh MPUHAIICIKHOCTh HEOPraHWYECKHMX BEIIECTB K OJHOMY U3
W3YUYCHHBIX KJIacCOB (OKCHbI, JIETYYHE BOJOPOIHBIE COEIWHEHUs, OCHOBAHMS,
KHCJIOTBI, COJIN) 110 (popmyIie;

OTNHUCHIBATh CBOMCTBA OT/ACJIBHBIX MPEACTaBUTEICH OKCHAOB (Ha MpUMEpEe BOJIBI,
YTJIEKUCIIOTO Ta3a, HeraleHoW U3BECTH), JIETYYUX BOJOPOJHBIX COCAMHEHUM (Ha
MpUMEpPE XJOPOBOAOPOJa M aMMHaKa), OCHOBAaHMM (Ha MpUMEPE THAPOKCHUJIOB
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HATpusl, Kajaus U Kajablus), KUCJIOT (HAa MPUMEPE CEPHOU KUCIOTHI) U cojel (Ha
npuMepe XJIOpUJ HaTpusl, KapOoHaTa Kaibius, pocdaTa Kaubius);

OTIPEIEISITh BAJICHTHOCTh W CTETICHb OKUCJICHUS DJICMEHTOB B BEIIICCTBAX;
COCTaBIIATH ()OPMYJIBI OKCHJIOB, OCHOBAHUH, KMCIIOT U COJICH 1O WIICHTHOCTSM U
CTCTICHSM OKHCJICHHS JJICMEHTOB, a TaK)Ke 3apsaM MOHOB, YKa3aHHBIM B TaOJIHIIC
PacTBOPUMOCTHU KUCJIOT, OCHOBAHUU U COJIEH;

COCTaBIIATh HA3BaHUS OKCHJIOB, OCHOBAaHWH, KHCJIOT M COJIeH; CpaBHHBATh
BaJICHTHOCTh W CTCIICHb OKUCJICHMS; OKCHJbI, OCHOBaHHUAA, KUCIOTHI U COJH IO
COCTaBY;

UCIIOJIb30BaTh TAOJMILy pPAacCTBOPUMOCTU JUIsl ONpPENENICHUs pac- MIOPUMOCTH
BELIECTB;

YCTaHABJIMBATh TCHETHYECKYIO CBS3b MEKIY OKCHJIOM W THAPOKCHUIOM H
HA00OpOT; TPHUYMHHO-CJICICTBCHHBIC CBS3M MEXKIYy CTPOCHHUEM  aTOMa,
XAMHYECKOW CBSI3bI0 W THUIIOM KPHUCTAIMYECKOW PEIICTKH XHUMHYECKUX
COCIMHECHUM;

XapaKTepu30BaTh  aTOMHBIC,  MOJICKYJSpPHBbIC,  HOHHBIE  METAJUIMYCCKHE
KPUCTAIUTMYECKUE PEIIETKH; CPEey pacTBOpa ¢ MOMOIIbIO mKaibl pH;

IIPUBOJIUTH MIPUMEPHI BEIIECTB C PA3HBIMHU THIIAMHU KPUCTAIUTMUYECKOU PEIICTKY;
NPOBOAUTL  HAOIIOACHUS  3a  CBOWCTBAMHM  BEHICCTB W SBJICHUSIMHU,
IPOUCXOJIAIIMMU C BEIIECTBAMU;

coOI0aTh MpaBuUiia TEXHUKU O€30MacHOCTH TMpPH MPOBEACHUHM HAOMIOACHHUN U
OTIBITOB;

UCCJIEIOBAaTh CpPEIy pacTBOpa C IMOMOIIBIO HWHIWKATOPOB; SKCIEPUMEHTAIHHO
pa3nuYaTh KUCIOTHI U IIETI0UH, OJIb3YICh HHANKATOPAMU;

UCIIOJIb30BaTh TPHU PEUICHUU PACUETHBIX 3a7a4 TOHATHUS «Macco- Huas JOJIs
AJIEMEHTa B BEIIECTBEY», «MACCOBAs JI0JIsI PACTBOPEHHOTO BEIIECTBA», «OOBEMHAs
7107151 Ta3000pa3HOTO BEIIECTBAY;

IPOBOAUTH PACUEThl C HCMOJIb30BAHUEM IMOHATUNA «MaccoBasi JOJS DJIEMEHTa B
BEIIECTBE», «MaccoBasi [OJII PACTBOPEHHOTO BEIIECTBa», «0OBEMHAs OIS
ra3000pa3HOTO BEIIECTBAY.

MeTanpeaMeTHbIe pe3yJbTAThl 00y4eHUA
VYyamuiicst TOIKEH ymems:

COCTaBIIATh HA OCHOBE TEKCTa TAOJIUIIBI, B TOM YHCJIE C PUMEHE- I HEM CPEJICTB
N KT;

10J1 PYKOBOJICTBOM YUYHUTENSI IPOBOAUTH OMOCPEIOBAHHOE HAOIIOACHUE;

MOJT PYKOBOJCTBOM Y4HUTENss OGOPMIATh OTYET, BKIIOUAIONIMA OMUCAHUE
HKCIIEPUMEHTA, €T0 PE3yJIbTaTOB, BEIBOJIOB;

OCYLIECTBIISITh MHJIYKTHBHOE 00001IeHHe (0T €eAMHUYHOTO JOCTOBEPHOIO K
0011IeEMy BEPOSATHOCTHOMY), T. €. OMPEACISTh OOIMEe CYIIECTBEHHBIC MPHU3HAKH
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IBYX U 00jiee 00BEKTOB U (PUKCUPOBATH UX B (DOPME TOHSITHS WU CYKICHUS;

® OCYHICCTBISATH JEIYKTHUBHOE 00001IeHue (MOJABENCHUE €AUHUY- , HOIO
JIOCTOBEPHOr0 MOJ O0IIee JAOCTOBEPHOE), T. €. aKTyaJIu3UpOBaTh MOHATHE WU
CYXKJI€HUE, U OTOXKAECTBIISITH C HUM COOTBETCTBYIOIINE CYILIECTBEHHbBIE TPU3HAKU
ONHOrO unu Oojee OOBEKTOB; OMNPEAENATh ACHEKT  KiaccU(UKaIUK;
OCYIIECTBIIATH KJIacCU(PUKAIIHIO;

® 3HATh U UCIOJIB30BATH Pa3INUHbIE (DOPMBI IPEACTABICHUS KIacCU(UKAIUY.

Tema 4. U3meHenusi, npoucxosiniue ¢ BemecTsamu (12 yacos)

Ousnueckue sBiaeHus. Pazgenenue cmeceil. CrocoObl pa3ieneHusi CcMmecei.
XUMUYECKHE SIBIICHUS. YCJIOBUA M MPU3HAKA MNPOTEKAHUS XUMHUUYECKUX PEaKIUil.
Daxmopeyl, eaudOUWUe HaA CKOPOCMb XUMUYECKOU peakyuy. 3aKOH COXPAHEHUSI MacChl
BeIIECTB. XMMHUYECKHE YpaBHEHUs. PacueThl M0 XMMUYECKUM ypaBHEHUsIM. Peakuun
paznoxenusi. [lonamue o ckxopocmu xumuyeckou peaxkyuu. Ilonamue o xamanu-
3amope. Tennosoti 2¢ppexm xumuueckux peaxyuti. Ilonamue 06 3Kk30- u
IHOOMEPMUYECKUX DeaAKYUSX.

Knaccuduxanuys XuMUYECKUX PEakiMii 10 pa3IMdHbIM MIPU3HAKAM: YUCITY U COCTaBY
UCXOJHBIX M TOJYYCHHBIX BEIIECTB; W3MEHEHHUIO CTEICHEH OKUCICHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB; MOTJIOUICHUIO WU BbIJICICHUIO SHEPTUM.

Peakunn coequnenus. Llenouku nepexonoB. Peaknuu 3amenieHus. Psyg akTMBHOCTH
METaJIOB.

Peakniuu ob6mena. IlpaBuno beproste. Tumbl XMMHUYECKHX peakIiUuii Ha TpUMEpPE
cBOMCTB BoJbl. [loHATHE O TUApOIH3E.

KonTpoabnasi pabora Ne 4 «M3MeHeHUs, IPOUCXOAsIIIINE ¢ BELIECTBAMM»

JdeMoHCcTpamuun

e [lpumepsl pusnuecKux SBJICHUN: a) IJ1aBleHUe napaduHa; 0) BO3rOHKA HO1a WIIH
OCH30MHOW KHUCJIOTHI; B) pAacTBOPEHHE OKpaIleHHBIX cojiel; T) auddy3us
JTYIIUCTHIX BEHIECTB C TOPSIIEH JIAMITOYKY HAKAJIMBAHMUS.

o [lpumepsr xumuueckmx sBiueHui: II) ropenme wmaramsa, docdopa; 0)
B3aMMOJICHCTBHE COJITHOM KHCJIOTHI C MPaMOpOM WM MEJIOM; B) TOJydeHHE
rugpokcuaa meau (11);

[) pacTBOpeHHNE MOIYYEHHOTO THIPOKCUA B KHUCIOTAX; /1) B3aUMOJCHCTBUE OKCHIIA

Menu (II) c cepHOl KMCITIOTOM NTPU HArPEBAHUH; C) PA3JI0KEHUE NMEepMaHTaHaTa KaJlus;

) pas3lioKeHHE TEPOKCHIa BOJIOPOJA C MOMOIIBIO JHOKCHIA MapraHila U KaTajlasbl

KapToQes WIh MOPKOBH; 3) B3aMMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJUIaMH.

JlabGopaTopHbIe ONbITHI

o [IpokanuBanue Meau B TUIAMEHH CIIUPTOBKH.

e 3amelieHue Meau B pactBope xyopuaa meau (II) xenezom.
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IIpeameTHbIe pe3yabTaThl 00y4YeHUSs

Yyamuncs T0JKEeH ymemsy.

® UCIIOJB30BaTh MPU XapPaKTEPUCTUKE BEIIECTB MOHATHUS: «IUCTHILISLHSY,
«TEPETOHKAY, CKPUCTAILTU3ALIUSD, «BBITIAPUBAHUEY, «puILTpOBaHUEY,
«BO3TOHKA, WU CyOJIuUMaIus», «OTCTAaMBAaHUE», «UECHTPUPYTUPOBAHUEY,
«XMUMUYECKasd PEAKLUS», «XUMUUYECKOE YPaBHEHUE», «PEAKIUH COCIUHEHUS»,
«peaKIuu PasyIoKEHUS», «PEAKIIUH OOMEHA», «PEaKIUU 3aMEICHUS», «PEaKIINU
HEUTpAIU3ALNNY, «AK- I0TEPMUYECKUE PEAKIIUNY, «IHAOTEPMUUECKUE PEAKIIUNY,
«peaKkIMu TOPEHUs», «KaTaau3aTopbl», «(HEePMEHTH», «OOpaTUMbIC PEAKIIHN,
«HEOOpaTUMbIE pEaKIUuuy», «KATATUTUYECKUE pEaKIUny», TMeKaTaTuTUICCKUe
PEAKLIUNY, «PSAJl AKTUBHOCTU METAIIIIOBY, «TUAPOJIUA3Y;

® YCTaHABJIMBATh MPUYUHHO-CIEJICTBEHHBIE  CBSI3U  MEXAY  (PU3NUeCKUMU
CBOMCTBaMU BEILIECTB M CIIOCOOOM pa3/iesICHUs] CMECeil;

® OOBSCHITH 3aKOH COXPAaHEHHUS MAacCChl BEIIECTB C TOYKH 3PEHHUS aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUS;

® COCTaBJIATh YPaBHEHUS XMMHYECKUX PEAKIMi Ha OCHOBE 3aKOHA COXPAaHEHUS
MaccChl BEIIECTB;

® OIKMCHIBATh PEAKIIUU C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA
1 SI3bIKa XUMUM;

e KiIacCU(MUIIMPOBATh XUMHUECKHE pEaKIMU IO YHUCIYy W COCTaBy MCXOJTHBIX
BEIIECTB M TMPOAYKTOB pEaKIUU;, TeruioBoMy 3 deKTy; HanpaBICHHUIO
MPOTEKAHUS PEaKIMU; YIYACTUIO KaTaanu3aTopa;

® CTOJIb30BaTh TaOJMWIy pacTBOPUMOCTH ISl OMNPEACIICHHS BO3MOXHOCTHU
IMPOTCKAHUsSI PEAKIUh OOMEHa; DJJICKTPOXMMHYCCKHH  psSJ  HaANpsDKCHUN
(AaKTUBHOCTH) METAJJIOB JJISI ONpPEACICHUS] BO3MOXXHOCTH TMPOTEKAHUSI PEaKIU
MEXy MeTajllaMy U BOJHBIMU pacTBOpa-

® MM KHMCJOT U COJICH;

e HaOIIOJaTh W ONHUCHIBATH NMPU3HAKH U YCJIOBHS TCUCHHS XHMHYECKHX PEaKIIUH,
JieaTh BEIBOJIBI HA OCHOBAaHUH aHaJIM3a HAOII0ICHUN 3a DKCIICPUMEHTOM;

® IIPOBOJIUTH PACUeThl 110 XUMHUYECKUM YPABHCHUSAM Ha HAXO0XKICHUE KOJIMYECTBA,
Macchl WM 00beMa MPOAYKTAa PEAKIMH 110 KOJMYECTBY, Macce WM 00beMy
HMCXOJHOI'0 BEIIECTBA; C MCIOJb30BAaHUEM IIOHATHUSL «IOJsI», KOrja HCXOJIHOE
BEIIECTBO JAHO B BHUJE PACTBOpPA C 3aJaHHOM MAaCCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA WJIM COJACPKUT OMPEACICHHYIO JIOJI0 MPUMECEH.

MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs

VYyamuiicss TOKEH ymems:

® COCTaBJIATh HA OCHOBE TEKCTAa CXEMbl, B TOM YHCIIE C NPUMEHEHHEM CPEICTB
UKT;

® CaMOCTOATCIBHO O(I)OpMJ'IHTB OTHYCT, BKJ'IIO‘-I&IOIHI/Iﬁ OIIMCAaHHC JSKCIICPUMCHTA, €Io
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pE3yJIbTATOB, BHIBOJIOB;

® [CIOJIb30BaTh TaKOW BHUJ MBICICHHOrO (MACATBHOTO) MOJEIMPOBAHMS, Kak
3HAKOBOE MOJIENMPOBaHUE (Ha MpUMEpPE YPAaBHEHUN XUMHUECKUX PEAKLIN);

e paznuuarb OOBEM M COJEpKaHHE MOHATHH; pa3auyarb pPOJOBOE M BUIOBOE
HOHSITHS; OCYIIECTBIISITH POAOBHUIOBOE ONPEIEICHUE TOHATHIA.

Tema 5. Ilpaktukym 1. [IpocTeiimue onepannn ¢ BemecTBoM (3 yaca)

1. IlpaBuna TexHuku 6€30MaCHOCTU MpH paboOTe B XUMUYECKOM KabuHeTe. [Ipremsl
oOpaiieHus ¢ J1abopaTOpHBIM 00OPYAOBAaHUEM U HarpeBaTeIbHBIMU TPUOOpaAMu

2. llpu3Haku XMMHYECKUX PEAKIIM.

3. IlpurotoBneHue pacTBOpa caxapa U pacueT ero MacCoBOM J0JU B PacTBOPE.

IIpenmeTHbIE pe3yabTATHI 00y4eHUSs

Yyammuncs 10JKEeH ymems:

e oOpamarhcsi ¢ Ja00paTOpHBIM 000PYIOBAaHUEM U HAarpeBaTelIbHBIMU MPUOOpAMU
B COOTBETCTBHUH C IIPaBUIAMU TEXHUKHU OE30MMaCHOCTH;

® BBINOJHATH MPOCTEHIIINE MPUEMBI PAOOTHI C JAOOPATOPHBIM O0OPYIOBAHHUEM:
71a00paTOPHBIM IITATUBOM; CIIUPTOBKOM;

e Ha0mroAaTh 3a CBOMCTBAMHU BEIIECTB U SABICHUAMH, NPOUCXOISIIUMH C
BEILECTBAMU;

® OIUCHIBATH XUMHUYECKHI HKCIEPUMEHT C IMOMOLIBIO E€CTECTBEHHOrO (PYyCCKOro
WJIN POJHOTO) SI3bIKA U SI3bIKA XUMUU;

® JIeJ1aTh BBIBOJIBI IO PE3YyJIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA;

® TOTOBUTH PACTBOPHI C OMPEAECICHHON MAaCCOBOM JI0JIE PACTBOPEHHOI'O BEIIECTBA;

® [IPUTrOTOBUTH PACTBOP M PACCUUTATh MAacCCOBYIO JOJI0 PACTBOPEHHOIO B HEM
BEILECTBA.

MeTanpeaMeTHbIe pe3y/abTAThI 00y4YeHHsI
e Yyanuics JOJDKEH yMems !

¢ CaMOCTOATCIBHO HUCIIOJb30BATh OIIOCPCAOBAHHOC HaGJ'IIOI[eHI/Ie.

Tema 6. PactBopenne. PacTBopbl.
CBoiicTBa PaCcTBOPOB JeKTPOJIHTOB (18 uacoB)
PactBopenne kak (pu3nKo-XMMUYECKHI Tporecc. Boda & mnpupoode. Kpyzosopom

60061 6 npupoode. QDusuueckue U XUMUYECKUE CBOUCMBA 600bl. PacTBOPBHI.
Pacmeopumocms eewecme 6 6ode. KoHieHTpauusi pacTBOpoB. MaccoBas 10is
pPacCTBOPEHHOI'O0 BeEIeCTBAa B pacTBope. THIBI PacTBOPOB. ODJIEKTPOJTUTHUYECKAS
nucconalus. OCHOBHBIE TOJOKEHUSI TEOPUM DJIEKTPOJIUTHYECKON THUCCOIMAIINU.
DJIEKTPOJIUTEI U HEAJEKTPOIuThl. MoHbl. KaTnoHbl M aHUOHBI. Peakiuu MOHHOTrO
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oOMeHa. VYcClOBHS MNpPOTEKaHUS pPEaKIUi HOHHOTO OOMEHa. DJEKTPOJIUTHYECKAs
OUCCOLMANNs KHUCIOT, Iienoyerd u conel. CreneHb okucieHusa. OnpeneneHue
CTEIIEHH OKHCIICHHSI aTOMOB XMMHWYECKHX AJIEMEHTOB B COCIUHEHUAX. OKUCIUTEND.
BoccranoBurens.

HNonnple ypaBHeHus peakumii. CyIIHOCTb OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuu.

Kucnotsl: knaccuduxanus u cBoiicta B cete TOJ[. OcHoBaHus: Kinaccupukaus u
coictBa B cBete TOJ. Oxcunwl: knaccudukamuss u cpoiictBa. Conu: Kiaccu-
¢ukauust u cpoiictBa B cBete TOJ[. I'eHeTmueckas cBs3b MEXAY KiIaccamMH He-
OpraHWYECKUX BEUIECTB.

Koutpoabnass padora Ned «PacrBopenme. PactBopbl. CBoOiicTBa pacTBOpPOB
3JIEKTPOJIMTOB»

Knaccudukanusa xumudeckux peakuuil. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAK-
nuu. CBoiiCTBAa M3YYEHHBIX KJIACCOB  BELIECTB B  CBETE  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI.

JdemoHcTpanuun

e licnbITaHWE BEIIECTB U UX PACTBOPOB HA JIEKTPONPOBOIHOCTD,

® 3aBHCHUMOCTD JICKTPONPOBOJHOCTU YKCYCHOU KUCJIOTHI OT KOHIIEHTPAIIUH.

e JIBMIKEHHE OKPAIICHHBIX HOHOB B JICKTPUYECKOM TIOJIE.

e BsaumoseicTBre UHKA C CEPOil, CONIHOM KucioTo, xmopuaom meau (11).

e ['opeHue Maruus.

e B3auMojencTBre XJIOPHOM U CEPOBOJOPOIHON BOIBI.

JlaGopaTopHblie ONbITHI

e BzammojeicTBHE pacTBOPOB XJIOPUJIA HATPUS M HUTpaTa cepedpa.

e [losydyeHue HEPACTBOPUMOTO THAPOKCHUJIA U B3aUMOJICUCTBUE €ro ¢ KUCJIOTAMHU.
BzaumoaeicTBre KMCIOT ¢ OCHOBAHHUSIMH.

e BsammonencTBHe KHCIOT C OKCHIAaMHU METAJLIOB.

e BisauMojeicTBHE KUCIOT C METalJaMH.

e BizaumojieicTBHE KUCIIOT C COJISIMU.

e BisamMojelcTBHE HICI0YEH C KUCIIOTaMHU.

e BizaumojencTBHE ISI0YEH ¢ OKCUIAMH HEMETAJIOB.

e BsaumojelcTBUE MICIOUEH C COISIMM.

e [lomydeHnue u cBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.

e BizauMmoJeicTBHE OCHOBHBIX OKCHOB C KMCIOTaMHU.

e B3aumojelicTBUE OCHOBHBIX OKCHJIOB C BOJIOM.

e BisauMoelcTBUE KUCIOTHBIX OKCHJIOB C IIIEJIOYaMHU.

36



B3aumonenicTBue KMCIOTHBIX OKCHI0B C BOJIOM.
BzaumonencTBue cojiel ¢ KUCIOTaMU.
BzaumonaencTBre CoJiel ¢ IIeI049aMu.
BzaumonaencTBue CoJIeH ¢ COJISIMU.
B3aumoperictBrue pacTBOPOB COJIEH ¢ METAJIIIAMH.

IIpeameTHBIE pe3yabTaThI 00y4YeHUS

Yyamuncs 10JKEeH ymemsy.

UCIIOJIb30BATh IPU XapPAKTEPUCTUKE MPEBPAILICHUIN BEIIECTB MOHATHUS: «PacCTBOPY,
«OQIIEKTPOJIUTUYECKAS] JAUCCOLUAIUAY, «IJIEKTPOJIUTHD, «HEDIEKTPOIUTHDY,
«CTETNEeHb JUCCOIUAIIUNY, «CUJIBHBIC JJIEKTPOIHUTHIY, «CIa0ble 3JICKTPOJIUTHIY,
«KaTHUOHBI», «AHUOHBD», KKUCIOThD), «OCHOBAHUS, «COJIN», KAOHHBIC PEAKIIUN,
«HECOJIC0OPA3YIOIIUE OKCHIBDY, «COJCOOpa3yloIIue OKCUIbI», «OCHOBHBIC
OKCHJIbD», «KUCIIOTHBIE OKCHUJIBI», «CPEIHUE COJIN», «KUCIIBIE COJIN», «OCHOBHBIC
COJIN», «TCHETUYECKUU PAI», «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUUN,
«OKHCIHTEIDY, «BOCCTAHOBUTEIIbY, KOKHCIICHHEY», «BOCCTAHOBIICHUE;
OMHCHIBATh PACTBOPEHUE KaK (DU3UKO-XUMHUYECKUU TPOIIECC; WILUTFOCTPUPOBATH
MpUMEPAMU OCHOBHBIC TOJIOKEHUSI TEOPUM DICKTPOJUTUUYECKON JUCCOLUAIINY;
T€HETUYECKYI0 B3aMMOCBSI3b MEXKIY BelIeCTBAaMU (IIPOCTOE BEIIECTBO — OKCH/I
— TUAPOKCU]T — COJIb);

XapaKTepu30BaTh OOIME XUMHYECKHE CBOMCTBa KHCIOTHBIX Il OCHOBHBIX
OKCHJIOB, KHCJIOT, OCHOBAaHUI U COJIEH C MO3ULIMH TEOPUM DJIEKTPOIUTHUUECKOU
JIWCCOLIMAIUM; CYIIHOCTh BJEKTPOJUTHYECKON JHCCOIMAIIMU  BELIECTB C
KOBAJICHTHOW TMOJISIPHOM W WOHHOM XMMHUYECKOM  CBSI3bIO;  CYIIHOCTH
OKUCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

NPUBOJIUTh MPUMEPHI PEAKLMH, MOATBEPKIAOINIMX XUMHUYECKHUE CBONCTBA
KHCJIOTHBIX U OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAHUHN H COJICH; CYIIIECTBOBAHUE
B3aMMOCBS3U MEXIY OCHOBHBIMM KJIacCAMHM HEOPTaHUYECKHUX BEILIECTB;
KJIACCU(UITUPOBATh XUMHUUYECKHE PEAKIIUU 10 «M3MEHEHHUIO CTEIICHEH OKHCIICHUS
AJIEMEHTOB, 00Pa3yIOIIUX PEarupyIoIIUe BEIIECTBAY;

COCTABJIATh YPABHEHUS SJICKTPOJIUTUYECKON TUCCONMAIINN KHUCJIO T, OCHOBAHUM U
COJIEW; MOJICKYJISIPHBIC, TTOJHBIC U COKPAIlCHHBIE MOHHBIC YPABHEHUS PEAKIUMN C
Y4aCTUEM  DJICKTPOJINTOB, YPABHEHUS  OKHUCJIWUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIui, HCIOAB3YS METOJ JJICKTPOHHOro OalaHca; ypaBHEHHS PCaKIIHi,
COOTBETCTBYIOIINX MOCJICTOBATESIILHOCTH («11ermouke») MpEeBpaIlCHAN
HEOPraHWYECKUX BEIIECTB Pa3JIMYHbBIX KJIACCOB;

ONPENICNIATh OKUCIUTEIL M BOCCTAHOBUTEIb, OKUCICHUE W BOCCTAHOBJICHHUE B
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSX;

yCTaHABJIMBATh MPUUYUHHO-CIICACTBEHHBIE CBSI3U: KJIACC BEIIECTBA — XUMHYECKHUE
CBOMCTBA BEILICCTBA;
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HaOJII0/IaTh M OMNUCHIBATh PEAKIHMH MEXKIY DJIEKTPOJUTaMH C TOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U A3bIKA XUMUU;

MPOBOJUTH OMBITHI, TOATBEPKIAIOIINE XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEUIECTB.

MeTtanpeaMeTHbIe pe3yJabTAThI 00y4eHUs

Yyamuncs 10JKEeH ymems:

nenaTh TOMETKH, BBITUCKH, IIMTUPOBAHUE TEKCTA;
COCTaBIIATH JTOKJIAJ;

COCTaBJISITh HA OCHOBE TEKCTa rpaduku, B TOM YHCIIe C MpUMEHEeHHEM cpeacts U
KT;
BIAJIETh TAaKUM BHUIOM H3JIOKEHHUS TEKCTa, KaK pacCyXJCHHUE; HUCIIOJIb30BaTh
TaKOW BHUJ MBICJICHHOTO (WJEabHOI0) MOJICIIUPOBAHMS, KaK 3HAKOBOE
MOJCIUPOBaHNE (HA TpPUMEpPE YPaBHCHUW pEaAKIUNA JUCCOIUAIMUA, HOHHBIX
ypaBHEHUN peakInuii, MOIypeakIuii OKUCICHUS-BOCCTAHOBJICHUS );

paznmuuath KOMIIOHEHTHI JIOKa3aTelbCTBAa (TE€3UC, apryMeHThl u  (GopMmy
JTI0OKa3aTeIbCTBA);

OCYIICCTBIIATH IIPAMOC MHAYKTUBHOC JOKAa3aTCIILCTBO.

Tema 7. IIpakTukym 2. CBoiicTBa pacTBOpoB J1eKTpoauToB (1 yac)

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4.

IIpenmeTHbIE pe3yabTATHI 00y4eHUs
Yyamuncs 10JKEeH ymemsy.

oOpamathcs ¢ 1a00paTOpHBEIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMH MPHOOpaMu
B COOTBETCTBHH C MTPABHJIAMH TEXHUKH O€301IaCHOCTH;

BBITIOJIHSITH MPOCTEUIITNE TIPUEMBbI 00paIlleHHs ¢ JIA0OPaTOPHBIM 000PYI0BAHHUEM :
1a00paTOPHBIM MTATHBOM, CITHPTOBKOIA;

HaOMIOJaTh 3a CBOWCTBAMH BEIIECTB W  SBICHUSMH, MPOUCXOISIIAMH C
BEIICCTBAMU;

OMKCHIBATh XUMUYECKUM SKCIEPUMEHT C IMOMOIIBI €CTECTBEHHOTO (PYCCKOTO
WIA POJTHOTO) SI3bIKA U SA3bIKA XUMHUH;

ACJIaTb BbIBOJABLI I10 PE3yJIibTaTaM IIPOBCACHHOI'O SKCIICPUMCHTA.

MeTanpeaMeTHbIe pe3yJibTAThI 00y4YeHNsI
VYyamuiicst TOIKEH ymems:

OTIpeIeNsITh, UCXOAS W3 Y4eOHOU 3a7aud, HEOOXOAMMOCTh HETOCPEICTBEHHOTO
WM OTIOCPEOBAHHOT'O HAOJIIOACHUS;
CaMOCTOSITEIbHO ()OPMHUPOBATH IPOTPAMMY SKCIIEPUMEHTA.

PezepB — 14

COJAEP)KAHUE YYEBHOT' O ITIPE/IMETA
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9 kaacc
(2 Jaca B HejIelIo, BCero 68 4acoB)

Beenenne. O0umas xapakrepucTHKa XUMHYECKHX 3JIEMEHTOB H XUMHYECKHX
peakumid. Ilepuoaudecknii 3axkoH u Ilepuoguyeckas cucreMa XUMUYECKHX
1emenToB /I. 1. MenneneeBa (10 yacoB)

XapaKkTepUCTUKA XUMUYECKOIO 3JIEMEHTA HA OCHOBAHUM €ro noJioxkeHus B [lepuoan-
yeckoil cucreme JI. W. MengeneeBa. Am¢oTepHble OKCUABI U THUAPOKCHUJIBI.
Ilepponnueckuin 3axkoH u Ilepuonuueckas cucrema [[. M. MenneneeBa B cBete
Y4E€HUs O CTPOCHHUM aToMa. XUMHUYECKas OpraHU3alys )KUBOU U HEKUBOW IPUPOLBI.
Krnaccudukanus XuMuyeckux peakimii o pa3InyHbIM OCHOBaHUsAM. [ToHsTHE O CKO-

POCTH XUMHUYECKOW peakiuu. KatannzaTtopsl

Kontponbnass padora Nel «Baegenuwe. OOmias xapakTepucTHKa XUMHYECKHX

AJIEMEHTOB M XHWMHUYECKMX peakuuid. Ilepmogmyeckuii 3akoH u Ilepuoanueckas

cucteMa XuMu4deckux 3jieMeHToB /1. 1. MenaeneeBay

JdeMoHCTpanuu.

1. Paznuunsie popmel Tabauiesl [. Y. Menneneesa.

2. Mopenu aToMOB 3JIeMEHTOB 1—3-T0 MepruooB.

3. Mogenb cTpoeHus 3eMHOTO 11apa (MomepeyHbIi pas3pes).

4. 3aBHCHMOCTb CKOPOCTHM XHMHMYECKOW pEaKIMM OT IPUPOABl pearupyromux
BELIECTB.

5. 3aBHCHMOCTb CKOPOCTH XMMHYECKOW PEAKLMU OT KOHLEHTPALUU Pearupyromx
BELIECTB.

6. 3aBHCHUMOCTb CKOPOCTHM XMMHYECKOM peaklIMU OT IJIOLAAN CONPUKOCHOBEHUS
pearupyommux BemecTB («KUISIIUN CI0M»).

/. 3aBUCUMOCTb CKOPOCTH XHMHYECKON pEaKIHMH OT TEMIIEpaTypbl pearnupyroniux
BELIECTB.

8. T'oMOreHHBII U TeTePOreHHBIN KaTalu3bl.

9. depmeHTATUBHBIN KaTaIu3.

10. Marubuposanmue.

JlaGopaTopHble ONbITHI.

1. TlonydeHue ruipoKCH/Ia IMHKA U UCCIIEIOBAHUE €TI0 CBOMCTB.

2. MopenupoBanue noctpoeHus [leproandeckoil CHCTEMbI XUMHUYECKUX 3JIEMEHTOB
. 1. Menpeneena.

3. 3amernieHue xene3oM Menu B pacTBope cyibdara menu (I1).

4. 3aBUCHMOCTb CKOPOCTH XHMHUYECKOW pEaKIUU OT MIPUPOJbl Ppearupyroumx
BEILIECTB HA IPUMEPE B3AUMOAECUCTBUSI KUCJIOT C METAJJIAMH.

5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pPEaKIMu OT KOHIEHTPAlMU PEearupyrommnx
BEIIECTB HA MPUMEPE B3aUMOACUCTBHS IIMHKA C COJSHON KHUCIOTOW Pa3IndHOMN
KOHLIEHTPALUY.
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6. 3aBHCUMOCTH CKOPOCTH XUMHUYECKOUN pe€aKkuun OT IUIoIaan COIIPHUKOCHOBCHUA

pearupyroumx BeIecTB.

/. MopaenupoBaHUe «KHUIISIIETO CIOS.

8. 3aBUCHMOCTh CKOPOCTHM XMMHMYECKOW pEaKIMH OT TEMIEpPaTypbl pearupyronmx

BEIIIECTB Ha mpumepe B3aumojaeiictBust okcuaa menu (II) ¢ pactBopom cepHoit

KHUCJIOTBI pa3IMYHON TeMIEPATYyPHI.

9. PaznokeHue mepokcuja BOJOpOJAa C TMOMOIIbI0 okcujaa wmapradma (IV) u

KaTaJia3hl.

10.O6HapyxeHue Karaiaa3zbl B HEKOTOPBIX MUILEBBIX MPOAYKTAX.

11.MurubupoBanuie B3aMMOICHCTBUSI KUCIOT C METallaMU YPOTPOTTMHOM.

IIpeameTHBIE pe3ybTATHI 00y4YeHUS

Yyamuncs 10JKEeH ymems:

UCIIOJIb30BaTh MPU  XApPaKTEPUCTUKE TMPEBPAIICHUM BELIECTB TOHSITHUS:
«XUMUYECKas peaKkius», «PEakiuu COCTMHEHUS», «PEeaKIuu

pa3lioKEHUs», «PEaKuu OOMEHa», «PEAKIUU 3aMEIICHUsI», «PEeaKInu
HEUTpaIU3aLUN, «OK30TEPMUUECKUE peaKuum», «OHI0TEPMUYECKHUE
peakiuu», «oOpaTUMbIC pEaKIuu», «HEOOpaTUMBIC pEaKIuu», «OKHC-
JINTEJILHO-BOCCTAHOBUTEIILHEIC peaxkuumy, «TOMOT'CHHBIC peaKumny,
«TE€TEPOTCHHBIE PEAKIHUMNY, «KATUIMTUYECKHUE PEAKIUN», «HEKATAIUTUYECKUE
peakiuu», «TerioBod  A(QQPEeKT XUMHUYECKOW  peakIuu», «CKOPOCTh
XUMHUYECKOU PEAKLINNY, «KKATAIU3ATOPY;

XapaKTepPU30BaTh XUMUYECKHUE JIEMEHTHI 1—3-T0 IeproI0B 10

X ToJoxkeHUo B llepuonnyeckor cucreme XuMuyeckux snemeHtoB [I. M.
MenneneeBa: XHUMUYECKUM 3HAK, MOPSAKOBBIA HOMEp, IIEpHOJ, TpYMIIA,
MOATpYyIina, OTHOCUTENIbHAs aTOMHAas Macca, CTPOCHHME aroma (3apsj sapa,
YUCJIO TPOTOHOB MW HEUTPOHOB B snpe, oOIIee YHUCIO DJICKTPOHOB,
pacnpeiesieHie 3JICKTPOHOB MO JJIEKTPOHHBIM CJIOSM, TMPOCTOE BEIIECTBO,
dbopmyna, Ha3BaHWE W THUI BBICIIETO OKCHJIA W THAPOKCHIA, JIETy4ero
BOJIOPOJIHOTO COSTUHEHUS (1711 HEMETAJLJIOB));

XapaKTEepU30BaTh OOIIHE XUMHUYCCKHE CBOWCTBA aM(OTEpPHBIX OKCHIOB M
TUJIPOKCHJIOB;

MPUBOAUTH TPUMEPHI PEAKIUM, MOATBEPKAAOMMX XUMUYECKHE CBOWCTBA
aM(OTEepHBIX OKCUIOB U THAPOKCHJIOB,;

JIaBaTh XapAKTEPUCTUKY XUMHUUYECKUX PEAKIIUN 10 YUCIY U COCTABY MCXOHBIX
BCIIECTB M TMPOAYKTOB PpEAKIMH, TEIIoBOMY 3¢ (deKTy; HampaBICHUIO
MPOTEKAaHUs PEaKIHMH; W3MEHEHUIO CTEICHEW OKHUCJICHUS JJIEMEHTOB;
arperaTHOMy COCTOSTHUIO MCXOJIHBIX BEIIECTB; YYACTHUIO KaTAJIN3aTOPa;

OOBSICHSITh U MPUBOAUTH IMPUMEPHI BIUSHUSA HEKOTOPHIX (HakTOpOB (Hpupoaa
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pearupyroumx BeLIECTB, KOHIEHTpalMs BELIECTB, JAaBJICHUE, TeMIlepaTypa,
KaTajau3aTop, MOBEPXHOCTb CONPUKOCHOBEHUS PEarupyroliux BeEIIEeCTB) Ha
CKOPOCTh XMMUYECKUX PEaKIUi;

e HaOMOJaTh W ONHCHIBATH YPABHEHUS peakUuMid MeEXAy BeElleCTBaMU C
MOMOILBIO €CTECTBEHHOTO (PYCCKOT0 WJIM POJHOIO) SI3bIKA U A3bIKA XUMHH;

® [POBOJAMUTH OMNbITHI, MOATBEPKAAIOIINE XUMHUYECKHUE CBOMCTBA amM(pOTEPHBIX
OKCUJOB U THAPOKCHUIOB; 3aBUCHUMOCTb CKOPOCTH XMMHUUYECKOW peakuuud OT
paznu4HbIX (AKTOpoB (NMPUPOAA PEArupyrolIUX BEIIECTB, KOHIIEHTpPALIUS
BELIECTB, JaBJeHUE, TeMIeparypa, KaTaau3aTop, MOBEPXHOCTh
CONPUKOCHOBEHHUS PEarupyromux BEIIeCTB).

MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHH s
Yyamuncs 10JKEeH ymems:

® OIpeAenarTh 1ejlb Yy4eOHOM JeATEIbHOCTH C TOMOIIBI0 YUYUTENId W
CaMOCTOATENILHO, MCKaTh CPEJICTBA €€ OCYIIECTBIEHUs, paboTas MO IUIaHy,
CBEpATh CBOM JEHUCTBUS C LEIbIO0 U MPU HEOOXOIUMOCTU UCIIPABISATH OIIUOKH
C TIOMOIUIBIO YUUTENSI U CAMOCTOATENBHO; COCTABIISATh AaHHOTAIMIO TEKCTA;

® C03/1aBaThb MOJIEJIM C BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U
NpEJICTaBIEHUEM UX B MPOCTPAHCTBEHHO-TPAPUUYECKON WM 3HAKOBO-
CUMBOJIMYECKOU opme;

® ONpeaeNsITh BUbI KJIaCCU(PUKALINU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

® OCYILECTBIATH NPSIMOE ACAYKTHUBHOE JOKA3aTEIbCTBO.

Tema 1. MeTasibl (14 yacoB)

Bex wmennbIii, OpoH30BBIN, Xene3Hbl. [lonoocenue memannos 6 Illepuoduueckoil
cucmeme J]. U. Menoeneesa m 0OCOOCHHOCTH CTPOSHUSI HX aTOMOB. Du3nUeckKue
cBoiicTBa MeTaioB. CIuiaBbl. XMMHUYECKHUE CBOMCTBA METaJIOB. Memannvl 6 npu-
pooe. Obwue cnocodwl ux nonyuenus. [louarue o KOppoO3UU METAIIIOB.
Obwue usuueckue ceoticmeéa memannog. OOIIMEe XUMUYECKIE CBOMCTBA METAJLIOB:
peakuuu C HEMeTajulaMH, KHCJIOTaMH, COJSIMH. OJIeKMpOXUMUYEeCKUll  psao
Hanpsj#CeHUull Mema’os.
OO6mrast xapakTepucTrka 35eMeHTOB [A rpynmsl. CoeqMHEHUS MMEeTOYHBIX METAJIIOB.
[IlenouHO3€MENbHBIE METAILIBI U UX coenuHeHus. COeAMHEHUS 1IETOYHO3EMEbHBIX
MeTaioB. AmoMuHUI. AM(OTEPHOCTh OKCHAA W THApPOKcHUa amoMuHMs. JKeneso.
CoenvHeHus kene3a U UX CBOMCTBA: OKCUbI, THAPOKCcHabI U conu xene3a (11 u II1).
Kountposabnast padora Ne2 «MeTauib»
JdeMoHCTpaIUu.

e (OOpa3ipl METOYHBIX U METOYHO3EMETbHBIX METAJIIOB.

e (OO0pas3Ipl CIJIABOB.

e BzaumopelcTBHE HATPUS, JIUTUSA U KaJIbIUs C BOJIOM.

e BzaunmopelcTBHE HATPUS U MAarHUA C KUCITIOPOIOM.
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B3aunmoneiicTBre METaUIOB C HEMETAIUIAMH.
[Tonyuenue ruapoxcuaos xemnesa (1) u (H1).

JlabopaTopHbIe ONBITHI.

B3aumopenicteue pacTBOPOB KUCIIOT U COJIEN C METAJIIIaMH.
O3HaKOMJIEHHE C pyJaMHU Keje3a.

OkpamuBaHue IJIAMEHU COJIAMU IIEITOYHBIX METAIIJIOB.
BzaumoneicTBrue KajabLys C BOJOM.

[Tony4yenue ruipokcuaa Kaiablus U UCCIEJOBAHUE €0 CBOMCTB.
[Tony4yeHnue ruipokcua allOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.
BzaumopeicTBue xene3a ¢ COISTHON KMCIOTOM.

[Tonyuenue rugpoxcunos xkenesa (I1I) u (I1I) u u3yyenue ux cBONUCTB.

IIpeameTHBIE pe3ybTATHI 00y4YeHUS

Yyamuncs 10JKEH ymems:

UCIIOJIb30BaTh TMPU XAPAKTEPUCTUKE METAIIOB M MX COCAMHEHUI TOHSTHUS:
«METaJIbl», «psJl AKTUBHOCTH  METAIUIOB»,  «IIEJOYHBIE  METAJIbIY,
«ILIEJIOYHO3EMEIIBHBIE METaJUIbD», HCIOJb30BaTh HUX MPU XapaKTEPUCTHUKE
METAaJJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB-METAUIOB (ILEJIOYHBIX
METaJIJIOB, MAarHMs, KajbllWs, aIOMUHHUS, >XKejie3a) IO HMX IOJOKECHHIO B
[lepuoguueckoit cucreme xumudyeckux odaemeHtoB JI. WM. Menngeneesa
(XMMUYECKUW 3HaK, TMOPSJAKOBBI HOMEp, MEpuoj, Tpylma, MOArpynna,
OTHOCUTEJIbHAasi aTOMHasg Macca, CTPOCHHUE aroMa (3apsan siapa, YHCIO
IIPOTOHOB M HEUTPOHOB B Spe, OOINEe YUCIO AJICKTPOHOB, paclpeseeHue
AJICKTPOHOB 10 AJIEKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO, (hopMyIia, Ha3BaHUE
Y THUII BBICIIETO OKCHUJIA U TUAPOKCUIA);

Ha3bIBaTh COCAMHEHUS METAJIOB U COCTABIIATH UX (POPMYJIBI IO HA3BAHUIO;
XapaKTepU30BaTh CTPOCHHUE, OO0IMe (u3nUecKkue W XHMHUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB-METAIJIOB;

O0OBSICHATH 3aBHCUMOCTb CBOMCTB (MJIU MPEJICKA3hIBATh CBOMCTBA) XUMHUYCCKUX
AJIEMEHTOB-METAUIOB  (paguyC, METAJIMUYECKUE CBOMCTBA  BJIEMEHTOB,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIFHBIC CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMU
COCIMHEHUN  (KHUCIOTHO-OCHOBHBIE  CBOMCTBAa  BBICHIUX  OKCHJIOB U
TUJPOKCHUIOB, OKUCIUTEILHO-BOCCTAHOBUTEIBLHBIC CBOMCTBA) OT MOJIOKEHUS B
[Tepunoauueckoit cucteMe xumMuyeckux 3jeMeHToB J[. . Menaeneena;
OIMCHIBAThL  OOIIME XHUMHYECKHE CBOMCTBA META/UIOB C  ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POIHOTO) SI3bIKA U SA3bIKa XUMUU;

COCTAaBJIATh  MOJICKYJISIDHBIE  YPAaBHEHUS  PEAKUUM, XapAKTEPU3YIOUUX
XUMHYECKHE CBOMCTBA METAJUIOB M WX COCIAUHECHUHN, " TAKXKE 3JICKTPOHHBIC
ypaBHEHHUS MPOLIECCOB OKHCJICHUSI-BOCCTAHOBJICHUS ypaBHEHUS
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ANEKTPOJIUTUYECKON THCCOLMALMN; MOJIEKYJISIDHBIE, TTOJHBIE U COKPAIlCHHBIE
VOHHBIE YPAaBHEHUS PEAKIUN C YHYACTHEM BJIEKTPOJIMTOB;

YCTaHABIIMBAaTh IPUYMHHO-CIEACTBEHHBIE CBA3M MEXAY CTPOCHHEM aToMa,
XUMUYECKOU CBS3bI0, TUIIOM KPHUCTAUIMYECKOM pEUlIeT- KM METAUIOB M MX
COEIMHEHUM, X OOIMMH (PU3NYECKUMHU U XUMUUYECKUMH CBONCTBAMU;
ONMUCHIBATh XHMHMYECKHE CBOMCTBA IIEJOYHBIX M IIEJIOYHO3EMEIBHBIX
METAJUIOB, a TaKXe AJNIOMUHHA W Keje3a, MX COEAUHEHUHW C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOT'O MJIM POJAHOIO) A3bIKA U SI3bIKa XUMUMU;

BBIMOJHATh, HAOMIOAATh M ONMCHIBATH XHMHMUYECKHM SKCHEPUMEHT IO
pacIro3HaBaHUIO BaKHEUIINX KATHOHOB METAIIJIOB, THIPOKCH/I- HOHOB;
AKCHEPUMEHTAJIBHO HCCIIEIOBAThH CBOWCTBA METANIOB M HX COCAWHEHUH,
pemaTh SKCIEPUMEHTAIIBHBIE 3a/1a41 10 TeMe «MeTabl»;

OMKCHIBATh XUMUYECKUM 3KCIIEPUMEHT C MOMOIIbIO €CTECTBEHHOI0 (PYCCKOTO
WIH POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

IPOBOAUTH PacyeThl MO XUMHYECKUM (GOpMyJiaM W YpPaBHEHHSIM PEaKIIHi,
IPOTEKAIIINX C YYACTUEM METAIJIOB U UX COEAUHEHU.

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs
Yyammuuncs 10KEeH ymemsy.

paboTaTh TO COCTABJICHHOMY IUIaHYy, HMCIIOJNB3Yys HapsAay C OCHOBHBIMU U
JIOTIOJTHUTEINIbHBIE CPEACTBa (CIPAaBOYHYIO JIUTEPATYPY, CIOKHBIE MPUOOPHI,
cpeactBa UKT);

C TMOMOIIBIO YUYUTENSI OTOMpATh JJIA PelIeHUs y4eOHBIX 3a7a4 HEOOXOIUMBbIE
CJIOBapH, SHIUKJIONEAUH, CIIPABOYHUKH, JIEKTPOHHBIE JUCKHU;

COMOCTaBIATh W OTOMpaTh WHGOOPMAIUIO, TMOJYYCHHYIO W3 Pa3IMYHBIX
UCTOYHUKOB (CIIOBAapH, SHUMKIONEANH, CIPABOYHUKH, SJIECKTPOHHBIE IHCKH,
cetb IHTEepHET);

IPECTaBIATh MHPOPMAIMIO B BUAEC TaOJMIl, CXEM, OMOPHOTO KOHCIEKTa, B
TOM 4Mcie ¢ npuMmeHenuem cpencts UKT;

oQOpMJIISITh CBOM MBICIM B YCTHOHM W MHCHbMEHHOW pPEYU C YYETOM CBOMX
y4eOHBIX M JKU3HEHHBIX PEUYEBBIX CUTYallMii, B TOM YHCJI€ C TPUMEHEHHEM
cpenctB UKT;

COCTaBJSTh PELEH3MI0 HAa TEKCT, OCYIIECTBIATh J0KAa3aTelbCTBO OT
IPOTUBHOTO.

Tema 2. ITpakTukym 1. CBoiicTBa MeTAJLJI0B H MX cOeTMHEHHUIi (2 yaca)

1. Pemenue OKCIICPUMCHTAJIBHBIX 3a/la4 Ha PACIIO3HABAHHUC W ITOJYUYCHHC COCINHC-

HUU METAJIJIOB.

IIpeameTHbIe pe3yabTaThl 00yUeHUs
VYyamuiicst JOIKEH ymemsy.
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e oOpamarbca ¢ JgabopaTOpHbIM  OOOpPYJOBAaHMEM W  HarpeBaTeIbHbIMU
npuOopaMu B COOTBETCTBHH C MPaBHJIAMU TEXHUKHU O€30MaCHOCTH;
e Ha0mIONaTh 3a CBOMCTBAMH METAUIOB W WX COCAUHEHWA U SBICHUSMH,
MPOUCXOASAIINMHU C HUMH;
® ONNUCHIBATh XHMHUYECKUW OKCIIEPHUMEHT C IOMOIIBI0 €CTECTBEH- . HOTO
(PYCCKOTO MJIM POJTHOTO) SI3bIKA U SI3bIKA XUMHH;
e JleaTh BBIBOJIBI 110 pe3yNIbTaTaM MPOBEACHHOTO HKCIIEPUMEHTA.
MeTtanpeaMeTHbie pe3yJbTaThbl 00yYeHH s
Yyamuncs T0JKEH ymems:
® OmnpeneNaTh, UCXOAS W3 y4eOHOW 3ajadd, HEOOXOAWMOCTH HCIOJIb30BAHUS
HAOJIIOICHUSI I SKCTIEPUMEHTA.

Tema 3. Hemeraminl (25 yacos)
[Tomoxxenne HEMETAJUIOB B MEPUOJUYECKOM CHUCTEME XUMHUYECKHUX djieMeHTOB J[.U.
MenpneneeBa. O6mue cBoiicTBa HeMeTaUI0B. HemeTabl B nmpupojie U crnocoobl Ux
nosnydenus. Kucnopon. Pusuueckue W XUMHUYECKHE CBONCTBA KHUCIOpOAA.
[Tonmyuenue u nmpumeHeHue kuciaopona. Bomopoa. Bogopoa — XMMHUYECKHN JEMEHT
U MPOCTOE BelecTBO. Du3nueckue U XMMUYECKHe CBOWCTBA Bojopoja. [lomyuenue
BOJIOpoJia B aboparopud. [lonyuenue eodopooa 6 npomviuiienHocmu. llpumenenue
6odopooa. Bona. KauecTBeHHbIE peakiMu Ha ra3o00pa3Hble BemiecTBa (KUCIOpPO,
BOJIOPO/I).
lanorensl: ¢usmyeckue U xumMuyeckue cBoiicTBa. CoOeIMHEHHS] TalOT€HOB:
XJIOPOBOJIOPO/, XJIOPOBOAOPOHASA KUCIOTA U €€ COJIH.
Cepa: ¢usmyeckue u xumuueckue cBoiicTBa. CoequHEHUs Cepbl: CEpOBOAOPO,
cynbdunbl, okcuabl cepbl. CepHasi, cepHucmas u cepo800OpPOOHAs KUCIOMbL U UX
COJIN.
A3zoT: ¢u3uyeckne W xumMuueckue coiicTtBa. Ammuak. Comn amMoHUsA. OKCHIIBI
azoTa. A30THasi KMCJIOTa U €€ COJIU.
®dochop: Pusnueckne uw xumudeckue cpoiicTBa. CoemuHeHust ¢ocdopa: OKCH
docdopa (V), oprodochopHast KUCIOTA U €€ COJH.
VYrrnepon: ¢u3MUecKHe W XUMHUYECKHE CBOWCTBA. Aniomponus yaiepood: aimas,
epagpum, kapoun, gyriepensi. CoequHenus yriepona: okcuasl yriepoaa (II) u (IV),
YTOJIbHAsI KACIIOTa U €€ COJIH.
Kpemmnuii u eco coeounenus. Cunukamuas npoMuluLleHHOCHb.

Kountposabnast padora Ne3 «Hemerawinbi»
JemoHcTpanum.
e (OOpa3Ipl TAIOT€HOB — MPOCTHIX BEIIECTB.
e B3anmopelicTBre rajJloreHOB C HATPUEM, C ATIOMUHUEM.
e BriTecHeHHe XJI0poM Opoma Wi HojAa U3 pacTBOPOB UX COJICH.
e BzaumopelcTBHUE cepbl C METaIIaMH, BOJIOPOJIOM U KUCIOPOJOM.
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B3aumopeiicTBrue KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO.

[lornomienne yriaemM pacTBOPEHHBIX BEIIECTB UM Ta30B.
BoccranoBienne Meau U3 €€ OKCHUIa yriieM.

OO6pa3upl NPUPOAHBIX COEAUHEHHN Xxjopa, cepbl, (ocdopa,
KPEMHHSL.

OOpa3upl BaXHEHIIMX [JI1 HApPOJHOIO XO3SMCTBAa CyJb(]aToB,
kapOoHaToB, hochaTos.

OO6pasipbl cTeKI1a, KEpaMUKH, [IEMEHTA.

JlaGopaTopHble ONbITHI.

[Tony4yenue u pacrio3HaBaHUE BOJIOPOA.
HccnenoBanne NOBEpXHOCTHOTO HATSKEHUS BOJIBI.
PacTBopeHue nepMaHraHaTa Kajaus WIM MEHOTO Ky[lopoca B BOJE.
IMuaparamus o6e3BoxkenHoro cynbdara meau (II).
N3roTtoBieHue runcoBoro oTneyaTka.
O3HaKoOMIIEHHE € KOJUIEKIIUEH OBITOBBIX (DUIIBTPOB.
O3HaKOMJIEHHE C COCTABOM MUHEPAIbHON BO/IBI.
KauectBeHHas peakius Ha TaJIOT€HUI-UOHBI.
[Tonydyenue u pacrio3HaBaHUE KUCIOPO/IA.
I'opeHue cepbl Ha BO3AYXE U B KUCIOPOJE.
CgoiicTBa pa30aBIeHHON CEPHOM KUCITOTHI.
N3ydenue cBONCTB aMMHaKa.

PacnioznaBanue conelr aMMOHUSL.

CgoiicTBa pa30aBIeHHON a30THON KUCIIOTHI.

B3aumonencTBrEe KOHIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MEJBIO.

I'openue docdopa Ha BO3IyXE B B KUCIOPOJIE.
Pacno3naBanue docdatos.

['opeHnue yriist B KHCIOPOJIE.

[Tony4yeHne yronpbHOM KUCIOTHI U U3yUYEHUE €€ CBOWCTB.
[lepexon kapOOHATOB B THAPOKAPOOHATHI.

Paznoxenue rugpokapOoHaTa HATPHUS.

[Tony4yeHne KpeMHEBOW KUCIIOTHI U U3YYEHUE €€ CBOWCTB.

IIpeameTHBIE pe3ybTATHI 00y4eHUSs
Yyamuiicss JOMKEH ymems.:

yriaepona,

HUTPATOB,

® MHCIIOJIB30BAaTh IIPpHU XAPAKTCPHUCTHUKE MCTAJUIOB M HX COeI[I/IHeHI/Iﬁ IIOHATHA:

«HEMCTAJUIbD», «TaJIOICHbD», <«AJJIOTPOIIHBIC BHIOHU3MCHCHUI,

(OKCCTKOCTb

BOAbI», «BPCMCHHAA JKCCTKOCTb BOIbI», «IIOCTOAHHAA KCCTKOCTH BOJBI»,

«00111a5 )KECTKOCTH BOJIBI»;

® JaBaTh XapaKTePUCTHUKY XHWMHUYECKUX HJIEMEHTOB-HEMETaUIOB (BOAOpOA,
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raJIoreHoB, KHUCIOpoAa, Cephl, a3zoTa, (pocdopa, yriaepona, KpeMHHUSA) MO UX
nonoxeHuro B Ilepuonnyeckoil cucreMe XuMudeckux osyieMeHtoB /[[. .
MenneneeBa (XMMHUYECKUM 3HAK, MOPSAJKOBBI HOMEp, NEpPUOH, TpYIIIa,
MOATpYINa, OTHOCUTEIbHAS aTOMHAasi Macca, CTpOeHHEe aToma (3apsn siapa,
YUCJIO TMPOTOHOB U HEUTPOHOB B dAlpe, OOIee YUCIO DICKTPOHOB,
pacripejielieHue 3JIEKTPOHOB IO SJEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO,
dbopmyna, Ha3BaHHME M THUIl BBICIIETO OKCHJA U TUIApPOKcUaa, (popmyna u
XapaxkTep JIETy4ero BOJAOPOAHOTO COCTUHEHMUS);

Ha3bIBaTh COCAMHEHUS HEMETAIJIOB U COCTABJISITh UX (POPMYJIBI IO HA3BAHUIO;
XapaKTepU30BaTh CTpOEHUE, 00IMe (Pu3nueckue U XMMHYECKHE CBOWCTBA
MPOCTHIX BEUIECTB-HEMETAIIIOB;

OOBSICHSITH 3aBUCUMOCTh CBOMCTB (MJIM MPE/ICKa3bIBaTh CBOMCTBA) XUMUUYECKUX
3JIEMEHTOB-HEMETAUIOB (paJinyc, HEMETAJUIMYECKHUE CBOMCTBA JJIEMEHTOB,
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMU
coeMHEHUN  (KUCJIOTHO-OCHOBHBIE  CBOWMCTBAa  BBICHIMX  OKCHIAOB U
TUJIPOKCHUIOB,  JIETYYMX  BOJOPOJHBIX  COCIUHEHUW,  OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC CBOWCTBA) OT MoOjokeHUsi B llepuomuueckoit cucreme
XUMHYecKuX 31emMeHToB 1. 1. Menneneena;

OMHUCHIBATH OOIIME XUMHUYECKHE CBOMCTBA HEMETA/NIOB C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMHUH;

COCTaBJIITh ~ MOJIEKYJISIDHBIE ~ YPAaBHEHUS  PEAaKUUU, XapaKTEPU3YIOLIUX
XUMHUYECKHE CBOMCTBA HEMETAJUIOB U UX COCIMHEHUW, a TaKXKe DJIEKTPOHHBIE
YpaBHEHUS IIPOLIECCOB OKHCJICHUS-BOCCTAHOBJICHUSI; YPaBHEHUS
AJIEKTPOJIUTUYECKON TUCCOLUALNY;

MOJIEKYJISIPHBIEC, TIOJIHBIE M COKpAILlCHHbIC WOHHBIC YPAaBHEHMS DPEAKUUU C
Y4aCTHUEM JJIEKTPOJIUTOB;

YCTaHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY CTPOCHHEM aTroma,
XUMHUYECKOU CBS3BIO, TUIIOM KPUCTAJUIMYECKOW PELIETKHM HEMETAUIOB M UX
COCIMHEHU, X OOIIMMHU GU3HUIECKUMHU U XUMHYECKUMU CBONCTBAMU;
ONMCHIBATh XMMHYECKHE CBOWCTBAa BOJOPOAA, TAJIOTEHOB, KHCIOPOAA, CEpHI,
azota, ¢ocdopa, rpaduTa, anMasza, KPeMHHUS U UX COCAUHEHUN C MOMOIIBIO
€CTECTBEHHOTO (PYCCKOr0 WM POJHOTO) A3bIKA U A3bIKa XUMUU;

OMKCHIBATh  CIMOCOOBI ~ YCTPAaHEHUS JKECTKOCTH BOJbI W  BBITIOJHATH
COOTBETCTBYIOIINN UM XUMUYECKAN SKCIIEPUMEHT;

BBITIONHATh, HAONIOMATh ¥ OMHCHIBATH XUMHYECKHH JKCIEPUMEHT TI0
pacmo3HaBaHWIO HMOHOB BOJOpOAa M aMMOHHS, Cynbhar-, kKapOo- Hart-,
cumKkart-, pocdart-, Xopuu-, OpomMua-, HOAUI-NOHOB,

JKCIIEPUMEHTAJIBHO HCCIIEIOBAaTh CBOWCTBA METAUIOB W HUX COEOUHECHUH,
pelIaTh 3KCepUMEHTaIbHbIE 3aJ1auu 110 TeMe «HemeTtanmey;
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® OMNUCHIBATh XUMHUUYECKUN IKCIIEPUMEHT C MOMOIIbIO €CTECTBEHHOr0 (PYyCCKOTO
WJIU POJTHOTO) SA3BbIKA U SA3bIKa XUMUH;

® TIPOBOJIUTH PACUYEThl MO XUMHUYECKUM (GOpMyslaM U YpPaBHEHUSIM PEAKIIUH,
MPOTEKAIOIINX C YYACTUEM HEMETAIUIOB U UX COCAUHECHUM.

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs
Yyamuncs J0JKEH ymems:

® OpraHM3OBBIBATH YueOHOE B3aMMOJICHCTBUE B Tpynmne (pacrpeieiisaTh poJ,
JIOTOBApUBATKLCS JIPYT C IPYTOM U T. 11.);

® TpeaABUACTh (TPOTHO3UPOBATH) MOCIEICTBUS KOJUICKTUBHBIX PEIICHUH;

® TIOHMMAaTh MPUYMHBI CBOEr0 HEyCIleXa M HaXOJUTh CIIOCOOBI BBIXOJA U3 ITOU
CUTYallUH;

® B Juajore C YYWUTEIIeM YYUTbCS BbIpAOAThIBATH KPUTEPUU OILICHKU W
OTPENICNIATh CTENEHb YCIICITHOCTH BBITIOJHEHHS CBOEH pabOThI U pabOTHI BCEX,
UCXO/Sl U3 UMEIOIINXCS KPUTEPUEB, COBEPILICHCTBOBATh KPUTEPUU OLICHKU U
MOJIb30BaThCSl UMU B XOJE€ OLIEHKH W CaMOOIIEHKH; OTCTaMBaTh CBOIO TOYKY
3peHHs, apryMEHTHPYs €€; IMOJTBEPKIaTh apryMeHThl (pakTamu; KPUTHYHO
OTHOCHUTBHCSI K CBOEMY MHEHHUIO;

® CIIyHIaTh APYTHUX, MBITATHCS MPUHUMATh JIPYTYI0 TOUKY 3pEHHUsI, OBITh TOTOBBIM
WU3MEHHUTH CBOIO TOUKY 3pCHUS;

® COCTaBIAITh pedepar 1o onpeaeieHHon Gopme;

® OCYUIECTBIIATh KOCBEHHOE Pa3AECIUTENbHOE JOKA3ATEIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coeiMHEeHUI HeMeTa/I0B (3 yaca)
1. Pemenue skcnepruMeHTaIbHbIX 3a7a4 1o Teme «lloarpymnna ranoreHoBy.
2. Pemenue skcniepuMeEHTaIbHbIX 3a1a4 1o teme «lloarpynna kucimopoaay.
3. [lony4yenue, coOupaHue u pacro3HaBaHUE T'a30B.
IIpeameTHBIE pe3ybTATHI 00y4YeHUS
Yyamuics J0IKEH ymems:
e o0Opamarbcs ¢ JaboOpaTOpHBIM  O0OPYIOBaHMEM W  HarpeBaTEIbHBIMU
npuOopaMu B COOTBETCTBUH C MPaBUJIaMU TEXHUKHU O€30MacCHOCTH;
e HabmOIaTh 3a CBOMCTBAMHM HEMETAJUIOB U WX COCAMHEHUN M SBJICHUSIMU,
MPOUCXOASUIUMHU C HUMU;
® ONUCHIBATh XUMHUUYECKUN SKCIEPUMEHT C MOMOILIBIO €CTECTBEHHOIO (PYyCCKOTO
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;
® JleNaTh BBIBOJBI [0 PE3yJIbTaTaM MPOBEECHHOTO SKCIIEPUMEHTA.
MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs
VYyamuiicst TOMKEH yMems:
® OMNpenenaTb, UCXOAS W3 Y4eOHOU 3aJayu, HEOOXOAMMOCTH HCIOIb30BAHMS
HaOJII0JICHUS WM SKCIIEPUMEHTA.
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Tema 5. Oprannuyeckue coequneHusi. (14 yacon)

HCpBOHaanBHBIC CBCACHHUA O CTPOCHUHU OPraHNYCCKHUX BCIICCTB. yrﬂeBOI[OpOI[BII

METaH, 3TaH, dTUIIEH. cmoyHuKu y2ne6000po008: NpupoOHblil 2as, Hegms, Y2o.b.
Kucnopoaconepxaiue coequHeHUs: CHUPTHI (METAHOJ, ITAHOJI, TJIUIIEPHH),

Kap6OHOBBI€ KHCJIOTBI (YKCYCHB.SI KHCJIOTa, aMMHOYKCYCHaA KUCJIOTAa, CTCAPUHOBAA U

OJICMHOBAs KMCJIOTHI). Buonornuecku BayKHbIE BEIIECTBA: KUPBI, [IIOK03a, OCIIKU.

Xumuueckoe 3aepssHeHue okpyjicaioujell cpeobl U e20 NoCae0Cmeusl.

JINYHOCTHBIE pPe3yJIbTATHI 00y4eHUA

Yyamuiics qJOJKeH:

3HAMb U NOHUMAMb.

® OCHOBHBIC HCTOPHUYCCKUC CO6BITI/I$I, CBA3aHHBIC C pPAa3BUTHCM XWUMHUU H

o011ecTBa; JOCTHXKEHUS B 00JaCTH XMUMHUHM W KYyJIbTYpPHbIE Tpaauiuu (B
YaCTHOCTH, HAYYHBIE TPAJUIIMKI) CBOCU CTpaHBbI;

0OIIEeMUPOBBIC JOCTH)KEHUST B O00JAaCTH XHWMHH; OCHOBHBIE TPHUHIUIIBI U
npaBuja OTHOIIGHUS K TPUPOJE; OCHOBBI 3J0POBOr0 00Opas3a >KH3HH U
310pOBbECcOEpEraromnXx TeXHOJIOTHH;

MpaBWIa MOBEJICHUS B UYPE3BBIUANHBIX CUTYAIIUSIX, CBA3aHHBIX C BO3/ICHICTBUEM
Pa3IMYHBIX BEIIECTB,;

OCHOBHBIE TpaBa M OO0S3aHHOCTH TpaKJaHWHA (B TOM YHCJE YdYaIllerocs),
CBSI3aHHBIE C  JIMYHOCTHBIM,  TPO(PECCHOHATBLHBIM M >KU3HEHHBIM
CaMOOTIPEICIICHUEM; COLMAJIIBHYI0 3HAUYUMOCTh W COJAEpKaHHE TpodecCuid,
CBSI3aHHBIX C XMMHUECH;

ucnovlmslednis.

YYBCTBO FOPJIOCTH 32 POCCUICKYIO XMMUYECKYIO HAYKY U YBa)KEHUE K UCTOPUU
€€ pa3BUTHS;

YBa)KEHUE U MPUHITUE JOCTHKEHUN XUMUU B MUPE;

T1000BB K TIPUPOJIE;

YBaXKEHUE K OKPYKAIOIIUM (yYalIuMCs, YIUTEISAM, POJAUTENISAM U Ap.) — YMETh
CIIyIIaTh W CIBIIATH MapTHEPA, MPU3HABATH MPABO KAXKIOTO Ha COOCTBEHHOE
MHEHHE, IPUHUMATh PEUICHUS C YYE€TOM IMO3UIUNA BCEX YYaCTHUKOB; UYBCTBO
IPEKPACHOIO M ACTETUYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHUPOM
BEILIECTB U X NMPEBPALICHHM;

CaMOYBAXCHHUC U SMOIMOHAJIBHO-IIOJIOKHUTCIbHOC OTHOMICHUC K ce6e;

npusHaeams.

LEHHOCTb 3/10POBbsI (CBOETO U APYTUX JIIOAEH);
HEOOXOJUMOCTh CaMOBBIPAXEHHUS, CaMopealu3alui, COIUAIbHOTO MIpH-
3HAHUS;
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0CO3HAaBAamo.

T'OTOBHOCTB (I/IJ'II/I HGFOTOBHOCTB) K CaMOCTOATCIbHBIM TIOCTYIIKAM H
I[CfICTBHHM, OTBCTCTBCHHOCTD 3a UX PC3YJIbTATHI,

T'OTOBHOCTH (I/IJ'II/I HGFOTOBHOCTB) OTKPBITO BBIpaXaTb MW OTCTAMBATH CBOIO
IMMOBUIHIO U KPUTUYIHO OTHOCUTBCA K CBOUM IIOCTYIIKAM;

npoAeIAms.

HKOJIOTUYECKOE CO3HAHUE; JOOPOKEIATEINbHOCTh, 10BEPUE U BHUMATEIBHOCTD
K JIIOJSIM, TOTOBHOCTbh K COTPYAHHUYECTBY U APYK0€, OKa3aHUIO MOMOIIHU TEM,
KTO B HEU HYXKJIA€TCH;

000O0IIIeHHbIN, YCTOMYMBBIM M H30MpATENbHBIM IMO3HABATENbHBIM HHTEpPEC,
MHUIMATUBY U JII0O03HATENLHOCTh B U3YYEHUU MUpa BEIIECTB U pPEaKIIil;
L[EJICYCTPEMJIEHHOCTh U HACTOMYMBOCTb B JIOCTHIKEHUU LIEJIEH, TOTOBHOCTb K
OPEOJIOJICHNI0 TPYAHOCTEH; YOEXKJAEHHOCTh B BO3MOXHOCTH IO3HAHUS
OPUPOJIbI, HEOOXOAUMOCTH PA3yMHOTO HCIOJNIb30BAHUS JOCTUKEHUN HAYKU U
TEXHOJIOTUH JUIsl pa3BUTHUS 00IECTBA;

ymemy.

YCTaHABJIUBATh CBS3b MEXKY LEIbI0 M3YYCHUS XHMHUHU U TEM, JJIS 4ero OHa
OCYIIECTBIIICTCS (MOTUBAMH ),

BBITIOJIHATh KOPPUTHUPYIOIIYIO CAMOOIICHKY, 3aKJIIOYAIOIIYIOCs B KOHTPOJE 3a
IPOIIECCOM H3YUYEHUS XHUMHUU M BHECCHHUH HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMUX ATallaM M crioco0aM M3ydeHUs: Kypca XUMHH,

BBITIOJIHATh PETPOCIEKTUBHYIO CaMOOILICHKY, 3aKIIOYAIOUIYIOCSd B OICHKE
mporecca W pe3ysibTaTa M3Yy4YEHUs] Kypca XUMHM OCHOBHOM  IIKOJIBI,
MOJBEICHUY UTOTOB HA OCHOBE COOTHECEHUSI 1IETIEH U PE3yJIbTATOB;

CTPOUTHh KXU3HEHHBIE M TPOQECCHOHATBHBIE TUIAHBI C YYETOM KOHKPETHBIX
COIMAJIBHO-UCTOPUYECKUX, TTOJTUTUYECKUX U SKOHOMUYECKUX YCIIOBUI;
0CO3HaBaTh COOCTBEHHBIC IIEHHOCTH M COOTBETCTBHE HMX NPHHUMAEeMbIM B
KU3HU PELICHUSIM;

BECTH JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOIIICHUN U B3AUMHOTO YBa)KCHUS;
BBIJICTIATh HPABCTBEHHBIN aCIEKT MOBEICHUS U COOTHOCUTDH MOCTYIIKH (CBOU U
JIPYTUX JIFOJeH) U COOBITHS C MPHUHATHIMU dTHYSCKUMH HOPMaMU; B IIpeaeiax
CBOMX BO3MOXHOCTEW TMPOTHUBOJICMCTBOBATh JCUCTBUSIM W  BIIUSHUSM,
IPEACTABISAIONIMM YIPO3y JKH3HH, 30POBBI0 M OC30MACHOCTH JIMYHOCTH M
o0I111eCcTBA.

YYEBHO - TEMATHYECKOE IINTAHUPOBAHUE
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8 kiace

o | 6 mom uucne:
e
g2
Paznennl/Tembl £ | naboparopHble | NMPaKTHYECKHE | KOHTPOJbHbIE
57 ONBITHI padoThbI padoThbI
=
Beenenne 4 2
Tema 1. 9 3 1
ATOMBI XUMHYECKHUX 3JIEMEHTOB
Tema 2. 6 2 1
ITpocteie BemecTBa
Tema 3. 14 8 1
COGI[I/IHGHI/ISI XUMHUYECCKHUX 3JIEMCHTOB
Tema 4. 12 2 1
M3MeHeHus1, MpoOUCXOSIIME C BEIIECTBaMU
Tema 5. 3 3
[Ipaktukym 1. Ilpocreiimme omepauuu c
BEIIECTBOM
Tema 6. 18 17 1
PactBopenme. PactBopsl. CBOICTBa pacTBOpPOB
JJIEKTPOIUTOB
Tema 7. 1 1
[IpakTukym 2. CBoiicTBa  pacTBOpPOB
snekrponToB (19)
Pesepn 1
68 35 4 5
9 kJacc
Brenenue. Oo6mmas xapakrepuctuka | 10 11 1
XUMHYECKUX  DJIEMEHTOB W  XHUMHYECKHX
peaKIui. [Teproanueckuii 3aKOH u
[lepromnueckas cucTeMma XUMHYECKIX
anemenToB J[. V1. MenneneeBa
Tema 1. 14 8 1
Meramibl
Tema 2. 2 2
[Ipaktukym 1. CBoiicTBa METaUIOB M WX
COCIMHEHUI
Tema 3. 25 22 1
Hemeramnnsl
Tema 4. 3 3
IIpaktukym 2.  CpolicTBa  COEIUHEHUU
HEMETaJIOB
Tema 5. 14 1
Opranndeckue COeAWHEHHA +  pellleHue
pacu€THBIX 3a1a4
68 41 5 4
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KOHTPOJIb YPOBHA JOCTUXEHUSA
IVIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS TPOI'PAMMBI kypca « XUMMUSI 8-9»

Kaacc

Ha3paHue KOHTPOJILHOM padoThI

Jlara

KontponbHas padota Ne 1 «ATOMBI XUMHYECKHX JIEMEHTOBY

KonTpomasnas padora Ne 2.» IIpoctsie BemecTa»

Kontponbhas padota Ne 3.» CoeuHeH S XAMAYECKUX JIEMEHTOB

Kontponbhas padoTta Ne 4. «3meHeHusI, TPOUCXOIAIINE C BEIIECTBAMUY

Hrorosas pabora 3a Kypc Xumuu 8kjacca

KonTtponbras padota Ne 1 «Bsenenue. O0Imas XxapakTepUCTHKa XMMHUYECKHX JIEMEHTOB U XMMHUYECKHX peakiuii. [1epruomndaeckuii
3akoH U [lepuoanyeckas cuctema xumuueckux anemenToB J[. M. MenneneeBa»

KontponbHas padoTta Ne 2 «Meramib»

KonTtponbnas padota Ne 3 «Hemerammsi»n

KontponbHas padota Ne 4 «OpraHudeckue COSIMHCHUS
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TEMATHYECKOE IINTAHUPOBAHHUE
C ONIPEJEJIJEHUEM OCHOBHBIX BUJIOB YUEBHOM JEATEJIbHOCTH

o]

g

~ Tema ypoka Hara Conepxanue Buja neareJbHOCTH YYEeHHKA

2

8 kiacc
BBEJIEHUE (4 uaca)

1 [Ipenmer xumuu. BenjectBa [Mpeamer xumuu. Metonsl mo3Hanus B | OnpeneneHus MOHITHH «aTOM», «MOJICKYIa», «XUMUYE-
XUMUU: HAOIIOJIeHNE, DKCIIEPUMEHT, MO- | CKUM JJIEMEHT», «BEIIECTBO», «IPOCTOE BEIIECTBOY,
nenupoBaHue. VCTOYHMKA XMUMHYECKOH | «CIIOKHOE BEIIECTBOY, «CBOMCTBA BEIIECTBY.
nHpopManuK, €€ TMojydeHue, aHanu3 u | OnucaHue W CpaBHEHHE MPEAMETOB H3YUCHHS €CTECT-
MpEeACTaBICHUE €ro pe3yabTaroB. [IoHS- | BEHHOHAYYHBIX JUCIUIUIAH, B TOM YHCJIE XHUMUHU.
THEe O XHUMHYEeCKoM siemeHTe u (opmax | Kmaccuduxamus BemectB mo cocTtaBy (TpocTbie |
€ro CyIIeCTBOBAHUS: CBOOOJHBIX aTOMaX, | CIIOXKHBIC).

IIPOCTHIX U CJIOKHBIX BEIIECTBAX. XapakTepucTuKa OCHOBHBIX METOJIOB U3Y4EHHUs €CTECT-

JemMoncTpanun. Mogenu (mapoctepik- | BEHHOHAYYHBIX JTUCIUTUIMH.

HeBble n Crroapra—bpurnebda) pasnuy- | Pasnuuenue Tena U BEIIECTBA; XMMUYECKOTO JIEMEHTA

HBIX MPOCTBIX U CJIOKHBIX BemecTB. Koi- | ¥ mpocToro BeniecTna.

JeKIUS CTEKISTHHOW XUMHUYECKOU rmocypl. | Onucanue GopM CylecTBOBaHUS XUMHUUYECKUX AJIEMEH-

Konnekuus MarepuanoB M HU3AEIUN U3 | TOB; CBOMCTB BELIECTB.

HUX Ha OCHOBE aMOMHUHUS. | BblllONIHEHWEe  HENMOCPEACTBEHHBIX  HAOMIOACHUUH H

JlaGopaTtopuble onbIThl. 1. CpaBHEHHE | aHAM3 CBOWCTB BEIIECTB U SIBJCHUM, MPOUCXOIAIIUX C

CBOMCTB TBEpJbIX KPUCTANIMYECKUX Be- | BEIECTBAMH, C COOJIOJCHHEM TMPaBUI  TEXHHUKH

LIECTB U PACTBOPOB 6e3omacHocti. OdopMieHHe OTYeTa, BKIFOYAIOLIETO
OTHCaHue HAOIOICHUS, €T0 Pe3yIbTaTOB, BHIBOIOB.
Vcnonb3oBanue (GU3NYECKOr0 MOJEIMPOBAHUS

2 | llpeBpamenus BemectB. Ponb [IpeBpamienus BemectB. Otnuune xumu- | OnpeneneHuss TMOHATUA — «XUMUYECKHUE  SIBICHUD,

XUMHHU B KU3HHU
yenoBeka. Kparkue cBeneHHst
MO0 WCTOPUU PA3BUTHUS XUMHHU.
OCHOBOIIOJIOJKHMKH  OTEYECT-
BEHHOM XUMUH

YECKUX PEaKIUi OT (PU3HUECKHUX SIBIICHHM.
Ponp XxuMuM B KU3HH 4YEJIOBEKA. XEMO-
bunust u xemodoous.

Kparkue cBeneHus w3 HUCTOPUM BO3HHK-
HOBEHHMSI U pa3BUTHUSl XUMHUHU. Posib oTeue-
CTBEHHBIX YYEHBIX B CTAHOBJICHUU XUMH-

(((1)I/I3I/I"IGCKI/Ie SABJICHUSD).

OObscHEHUE CYITHOCTU XUMHUUYCCKUX SIBJICHUMN

(C TOYKH 3PCHHUA ATOMHO-MOJICKYJIAPHOI'O y‘leHI/Iﬂ) Hn ux
MNPUHIUIINAIIBHOTO OTJIIMYUA OT (I)I/I3I/I"ICCKI/IX SIBIICHUH.
XapaKTCpI/ICTI/IKa PO XMMHH B )KU3HH YCJIOBCKA, POJIK
OCHOBOIIOJIO’)KHUKOB OTE€YECTBEHHOI XUMMUU.
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yeckoil Hayku — pabotel M. B. Jlomo-
HocoBa, A. M. bytiieposa,

. N. Menneneena.

JemoHcTtpanuu. BzaumojeiictBue Mpa-
MOpa € KHCJIOTOW M IIOMYTHEHUE H3BECT-
KOBOM BOJIBI.

Jlabopatopubie  ombiThl.  CpaBHEHHE
CKOPOCTH HCHApEHHUs BOJIbl, OJIEKOJIOHA U
STHJIOBOTO CHUpPTa C (UIBTPOBAIBHOM
Oymaru

CocraBiieHne CI0KHOTO IIJ1aHa TEKCTa.
[Tonyyenne XUMHUYECKOW HH(POPMALMU U3 PA3THMUHBIX
HUCTOYHHUKOB

3HaKu (cUMBOJIBI)
XUMHUYECKUX AJIEMEHTOB.
Ta6muma /. 1. MenneneeBa

XumMu4decKkass CHUMBOJIMKA. 3HAKH XHUMH-
YECKUX DJIEMEHTOB U MPOUCXOXKJIEHUE UX
Ha3BaHM.

[lepuonudeckass cucTeMa XUMHYECKHUX
anementoB JI. WM. MenneneeBa, ee
CTPYKTypa: MaJible M OOJIbIINE TICPHOJIBI,
rpynmbl ¥ moArpynmsl.  [lepuoamyaeckas
cucTteMa XuMuYeckux snemenToB JI. .
MeHaeneeBa Kak CIPaBOYHOE TOCOOHE
JUTSl TIOJTy4EHHUS CBEICHUM O XMMHYECKUX
JJIeMEHTaX

OrnpeneneHusi TOHATUN «XUMUYECKUM 3HAK, WM CHUM-
BOJ», «KOA(OUIIMEHTBI», «KMHIEKCHD.

Onucanune TtabnauuHoit Gopmsl Ilepuoanueckoit cucre-
MbI Xumuueckux odjaemeHtoB J[. N. Mennaeneesa.
Ommcanne TOJIOKEHHUS dyemMeHTta B Taommie JI. .
MenpeneeBa.

Hcnonp3oBanne 3HAKOBOTO MOJICIIMPOBAHUS

XuMHU4YeCcKue (hopMYyIIBL.
OtHocHTeNbHAsT aTOMHAs |
MOJICKYJISIpHAs MAacChlI.

MaccoBas J0JI1 JJICMCHTA B
COCIMHCHHNU

Xumnueckue (popmynsl. MHACKCH U KO-
¢ punrenTer. OTHOCUTENBHBIC aTOMHAS U
MoJieKylsgpHas ~ Mmaccel.  I[IpoBenenue
pacdyeToB MacCOBOM JI0JIU XUMHYECKOTO
JJIEeMEHTa B BEIIECTBE HAa OCHOBE €ro

bopMyIIBI

OmnpeneneHusl TOHATHH — «XUMHUYEcKas (opmymay,
«OTHOCHUTEJIbHAsA aTOMHas Macca», «OTHOCHTEILHAS
MOJICKYJIIpHAss Macca», «MaccoBas IO JJIEMCHTay.
BreliunciieHue OTHOCUTENBHOM MOJICKYJISIPHOM MaccChl
BEIECTBA U MAacCOBOM HOJHM XMMHUYECKOI'0 JJIEMEHTa B
COEIMHEHHUAX

TEMA

1. ATOMbI XUMHUYECKHUX DJIEMEHTOB (9 uacoB)

OCHOBHBIE CBEACHUSA O CTPO-
eann aroMoB. CocrTaB aToM-
HBIX SiJIep: MPOTOHBI U HEUTPO-
Hbl. MI30TOMEI

AtoMBI Kak (opma CyIIeCTBOBAHHS XH-
MUYECKUX 3JeMeHTOB. OCHOBHBIC CBEC-
HHSI O CTPOCHUH aTOMOB. J[0Ka3arenncTBa
CJIO)KHOCTH CTPOCHHUsT aTOMOB. OIIBITHI
Pesepdopna.

[lnanerapHas Mojendb CTPOCHHS aTOMA.
CocTaB aTOMHBIX sJiep: MPOTOHBI, HEUT-
POHBL.

OtHocuTenbHass aroMHas Macca. Basa-

OrnpeneneHust TOHATHH «ITPOTOHY, «HEHUTPOH», «IJICKT-
POH», «XUMHYECKHH 3JIEMEHT», «MAacCOBOE YHCIIO»,
«HA30TOI.

Onucanne cocTaBa aTOMOB 3JeMEHTOB No
tabnuie J[. 1. Menneneena.

[Tonyuenue xumMudeckoil WHGOPMAIUU U3 PA3THUUYHBIX
HMCTOYHHKOB

1—20 B
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UMOCBS3b ITOHATUH «IIPOTOH», KHEUTPOH»,
«OTHOCHUTEIbHAS aTOMHas maccay.
WN3menenue wuucia TPOTOHOB B  AJpe
aTomMa — 00pa30BaHUE HOBBIX XHMHYE-
CKHX DJIECMEHTOB.

HM3meHeHre dyuciia HEUTPOHOB B  sJpe
aToma — oOpazoBanue u3zortonos. CoBpe-
MEHHOE OTIPEJCIICHHE TMOHATUS «XUMHYE-
CKMH 3yieMeHT». M30TOmbl Kak pa3HOBHI-
HOCTH aTOMOB OJIHOTO XHMHYECKOTO dJe-
MEHTA.

JemoHcTpanuu. Mojenn aToMOB XUMH-
YECKUX AJIEMEHTOB.

JlaGopatopupie ombITEL. 3. Momenupo-
BaHHWE TPUHIUIIA JCUCTBHUS CKaHUPYIO-
IEro MUKPOCKOTIA

OnektpoHbl. CTpOEHHE >IeK-
TPOHHBIX 000JIOYEK aTOMOB
anemeHToB Ne 1 — 20 B
tabmume JI. 1. Menneneena

OnektpoHbl. CTpoeHHe  SIEKTPOHHBIX
ypOBHeﬁ aTOMOB XMMHNUYECKHUX JJIEMCHTOB
ManbIXx nepuojoB. [loHsTHE O 3aBepiieH-
HOM 3JIEKTPOHHOM YPOBHE

OrnpeneneHnst NOHATUN «JIEKTPOHHBIN CIIOM», «3HEpre-
THYECKUN YPOBEHBY.

CocraBicHME CXE€M paclpeieieHusl DJIEKTPOHOB IO
UIEKTPOHHBIM CJIOSIM B IEKTPOHHON 000JI04YKE aTOMOB

MeTammmyeckue u
HEMETaJUIMYEeCKNE  CBOMCTBA
9JIEMEHTOB. Hsmenenue
CBOJCTB XUMHYECKUX
AJIEMEHTOB IO Tpynmam H
Tepuoam

[lepmoanueckasi cucTeMa XUMHUUYECKHX
aneMmeHToB Jl. V1. MenaeneeBa u CTpoeHUE
aTOMOB: (PU3UYECKUN CMBICI TIOPSIKOBOTO
HOMEpa DJJICMEHTa, HOMEpa TIPYIIIIHI,
HOMEpA nepuoa. JeMoHCcTpanum.
[lepromnueckass cuUcTeMa XHUMHYECKHX
anemeHnToB Jl. Y. MenpeneeBa pa3anyHbIX

bopm

OnpeneneHus TOHATUM «BJIEMEHTBI-METAJUIb», «3JIe-
MEHTBI-HEMETAJIIbD».

OObsicHEeHHEe 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XH-
MHYECKHX 3JIEMCHTOB B IIEPHOJAX U I'pyIIax (TJIaBHBIX
MOJTPYIax) MEPUOTUICCKON CUCTEMBI C TOUKH 3PCHHS
TEOPHUH CTPOCHHUS aToOMa.

BrInmoHeHe HEIOJIHOTO OJHOJMHEHHOT0, HEIOJIHOTO
KOMILIEKCHOTO CpPaBHEHHMS, IIOJHOIO OJHOJUHEHHOTO
CpPaBHEHHUS CBOMCTB aTOMOB XHUMHUYECKHUX D3JIEMEHTOB,
HaxOJIALIUXCS B OJTHOM II€PHO/I€ UM IJIaBHOM NOArpym-
nie [leproinueckoit CUCTEMBI.

CocTaBiieHHE XapaKTEPUCTUKU XUMUUYECKUX AJIEMEHTOB
no ux nosiokeHutro B Ilepuonnueckont cucreme
xuMudeckux  snaemMenTtoB . WM.  MeHaeneena.
CocraBieHHE T€31MCOB TEKCTa
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Honnas xumMmnyeckas cBsA3b

N3meneHue uucna 3JIEKTPOHOB HAa BHE-
IIHEM 3JIEKTPOHHOM YpPOBHE aToma Xu-
MHYECKOTO »JJIEMEHTa — 00pa3oBaHHe
MOJOXUTEIbHBIX W OTPUIIATEIIbHBIX
noHoB. MoHBI, 00pa3oBaHHBIE aToMamMu
METAJUIOB W HeMeTauioB. [IpuyuHbl H3-
MEHEHHSI METANIMYECKUX W HEeMETaJUIu-
YECKUX CBOMCTB B MEpPHUOJAX M TpyMIax.
OOpazoBaHue OWHApHBIX COEAMHEHUH.
[Tonstue 00 woHHOW CBs3U. CXeMbI
00pa3oBaHusl HOHHOU CBSI3U

OrnpenenieHusi TOHSATUN «HUOHHAS CBS3bY, «UOHBD».
CocraBiiecHHE cXeM 00pa30oBaHHs HMOHHOH CBS3H.
Hcnons3oBaHue 3HAKOBOI'O MO/JIETTUPOBAHUS.
OnpeneneHre TUNA XUMHYECKOW CBS3U 1O (dopmyne
BCIIICCTBA.

[IpuBeneHre NPUMEPOB BEIIECTB C HOHHOM CBS3BIO.
XapakTepucTuka MeXaHu3Ma O0O0pa3oBaHUsS HOHHOM
CBSI3H.

YcTraHoBJIEHHE TPUYMHHO-CIIECTBEHHBIX CBS3€M: CO-
CTaB BEIIECTBA — BHJI XUMHYCCKOM CBI3H

KoBanenTHas HCIMOJIAApHAA XH-
MHUYECKasA CBA3b

B3anmopeiictBue atoMOB 3J€MEHTOB-HE-
METaJUIOB MEX]y co00il — oOpazoBaHHE
JBYXaTOMHBIX MOJIEKYJl TPOCTBIX Be-
miectB. KoBajeHTHast HenmoJjsipHas XUMH-
yeckass CBSI3b. OJEKTPOHHBIE M CTPYK-
TypHBIE (POPMYITBI

10

DNEKTPOOTPUIIATEIHLHOCTD.
KoBanentnas MOJIsIpHAs
XUMUYECKas CBSI3b

BsanmonelicTBrie aTOMOB HEMETAIIOB

MEXIy cO00i — oOpa3zoBaHne OMHAPHBIX
COCIMHECHUN HEMETAIOB. DJIEKTPOOTPH-
aTeIbHOCTh. KOBaJeHTHas — MOJIIpHAS
cBs3b. [loHSATHE O BAJICHTHOCTH Kak
CBOWCTBE aTOMOB 0OOpa30BHIBaTh KOBa-
JCHTHBIC XuMHUeckue cBs3u. CocraBiie-
HUe (Gopmyn OMHAPHBIX COCAMHEHHH IO
BaJICHTHOCTH. HaxoxJeHne BaJICHTHOCTH
no Qopmyse OMHAPHOTO COCIMHCHHS.
JlabopaTopHble ONBITEL. M3roToBieHHE
MoJIeJIel MOJICKYJI OMHAPHBIX COCAMHECHUHN

OmpeneneHue TOHITHS «KOBAJEHTHAsT HETOJSIpHAS
CBSI3bY.

CocraBiieHne cxeM 0Opa3oBaHHS KOBAJEHTHOW HEIO-
JSIPHOM XMMUYECKOM CBA3M. Vcronap30BaHNe 3HAKOBOTO
MOJICITUPOBAHUS.

OrnpenenieHne TUMA XUMUYECKOW CBSI3M 1O (opMmyrie
BEIIIECTBA.

[IpuBeneHre npuUMEpPOB BEIIECTB C KOBAJIEHTHOW HEMO-
JISIPHO# CBSI3BIO.
XapakTepucTuka
KOBAQJIEHTHOM CBS3U.
VYcTaHOBIIEHHE NPUYMHHO-CIEICTBEHHBIX CBSI3€H: CO-
CTaB BEIlleCTBAa — TUI XUMHUUYECKOU CBSI3U
OnpeneneHnss TMOHATUHA  «KOBAJEHTHAs  IOJSIPHAS
CBSI3bY, «QJIEKTPOOTPULATEIBHOCTDY, «BAJTCHTHOCTDY.
CocraBienue cxeM 00pa3oBaHUS KOBaJEHTHOW MOJISp-
HOM XHMMHYECKOW cBs3U. Mcronb3oBaHHE 3HAKOBOTO
MOJEIHPOBAHUS.

Onpenenenue TUNa XUMHYECKOW CBSi3U MO (opmyne
BEILIECTBA.

[IpuBeneHne npUMeEpoB BEIIECTB C KOBAJIEHTHOM IMO-
JISIPHOU CBS3BIO.

XapakTepucTuka MeXaHu3Ma OOpa3oBaHHS KOBAJICHT-
HOU CBS3H.

VYcraHoOBIIEHHE NPUYMHHO-CIIEICTBEHHBIX CBSI3€H: CO-
CTaB  BEUIECTBA — THUN  XUMHUYECKON  CBS3U.
CocraBienne (GopMynbl OHHAPHBIX COCAMHEHUH TI0

MexXaHu3Ma oOpazoBaHus
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BAaJICHTHOCTU MW HAXOXIACHHUC BAJICHTHOCTU DJJICMCHTOB
110 opMyJie OUHAPHOTO COCIMHCHHUSI.
Hcnosp3oBanne GU3HUECKOrO MOICITUPOBAHUS

11 | Meramnuueckass XUMHYECKas B3aunmoseiictBue aToMOB MeTauioB Mex- | OnpenenieHne  TOHATHS — «METATUYECKas  CBSI3bY.
CBSI3b Iy coboit — obOpazoBanue MeTautndecknx | CocTtaBieHHe cXxeM 00pa30BaHUs METATHYSCKON XUMHU-
KpucTauioB. [loHATHE O METaUIMYECKOW | YeCKOW CBs3U. MCMonb30BaHWE 3HAKOBOTO MOCIIH-
CBSI3U. pOBaHMUSI.
JlaGoparopubie ombITel. M3rotoBnenue | OnpeneneHue TUNAa XUMHUYECKOW CBSI3U MO (dopmyne
MOJIENIA, WJUIFOCTPUPYIOIIEH  CBOMCTBA | BEIIECTBA.
METAJNTNYECKOM CBSI3U [IpuBeneHne NpUMEPOB BEIIECTB € METALIMYECKOM
CBSI3BIO.
XapakTepucTuka MexaHn3Ma oOpa30BaHUS METaUIHye-
CKOM CBSI3U.
YcraHoBNI€HHE TPUYMHHO-CIIECCTBEHHBIX CBSI3€M: CO-
CTaB  BelleCTBa — TUI ~ XUMHUYECKOW  CBS3HM.
[IpencraBnenne umHPOpMAIIUU MO TeMe «XHUMHYECKAs
CBSI3b» B BHJIC TaOJMI], CXEM, OMOPHOTO KOHCIIEKTa, B
TOM 4uciie ¢ npumeHenuem cpeacts M KT
12 | O6o0menne U
CHUCTeMaTH3allusl 3HAHUW 10
TeMe «ATOMBI XHMHYECKHUX
3JIEMEHTOBY»
13 | Konrpoabnas padora Nel
«ATOMBI XMMHMYECKHX DJIe-
MEHTOB»
TEMA 2. TIPOCTBIE BEHLIECTBA (7 uacoB)
14 | IIpoctble BelecTBa-MeTAIIbI [Tonoxxenne meramnoB B Ilepuoanueckoil | OnpeneneHrs NOHATHH «METAIUIbD), «IIACTUYHOCTDHY,

CHUCTCMC XHMMHYCCKHUX OJICMCHTOB I[ .

K(TCIJIOMPOBOAHOCTBY, OJICKTPOIMMPOBOJHOCTD).
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MenpeneeBa.  Baxknenmume — mpocTbie
BEIIECTBA-METAJUIbI: JKENe30, ATFOMUHUH,
KaJbLIUM, MarHuii, HaTpuii, kanuit. O0mue
(du3nYecKue CBOMCTBA METAJLIOB.
Hemonctparmu.  OOpas3ibl  METAJLIOB.
JlaGopaTopubie ONBITEL. 6. O3HAKOMIICHHE
C KOJUIEKIIMEW METAJJIOB

Onucanyue  IOJOXKEHMS  DJIEMCHTOB-MCTAZIOB B
[Tepuoauueckon cucreme XuMuueckux 3neMeHToB . 1.
Menpeneena.

Knaccudukanuss mpocThIX BEHIECTB HA METaUlbl U
HEMETaJLJIBL.

Xapakrepuctuka oOmmX (U3NIECKUX CBOHCTB Me-
TaJJIOB.

YcranoBiaeHue MPUYMHHO-CJICICTBEHHBIX CBsI3CH
MEXKJY CTPOCHHMEM aToMa M XUMHYECKOW CBSA3BIO B
MPOCTHIX BENIECTBAX-METaJIAX.

15 | IIpocteie BemecTBa- [lonoxenune nHemeramioB B Ilepuomuue- | OnpeneneHusi MOHATHI «HEMETAIUIBD), «aJUIOTPOIUSY,
HEMCTAJJIBI, UX CPABHCHUC C CKOM cucreMe. Baxkuelnime MIPOCThIC | KAJJIOTPOIMHBIC BHAOMU3MCHCHHA, WA MO)II/I(bI/IKaIII/II/I».
MeTaiaMu. AJUI0TpOIus BELIECTBa-HEMETAJLIbI, oOpazoBanHble | OIICaHUE TOJIOKEHHWS  DJIEMEHTOB-HEMETAJUIOB B

aTOMaMM KHUCJIOpOJa, BOJOpPOAa, a3oTa, | [lepuoaunueckoit cucremMe xumuueckux anementon 1. 1.
cepsl, (ocdopa, yriepoma. Monekynbl | MeHneneena.
MIPOCTHIX BEIECTB-HEMETA/UIOB: | Onpe/ielicHre  NMPHHAUICKHOCTH  HEOPTaHWYECKUX
BOJIOpOJia, KUCJIOPOJa, a30Ta, FAJOT€HOB. | BEHIECTB K OJHOMY U3 M3YYEHHBIX KJIaCCOB: METAJIbI U
OtHocuTenbHasE MOJIEKYJIsIpHas Macca. | HeMeTallIbl.
CriocoOHOCTh aTOMOB XHMHYECKHX 3je- | JloKa3aTenbCTBO OTHOCHUTEIBHOCTH JIENEHUS MPOCTHIX
MEHTOB K OOpa30BaHMIO HECKOJBKHX | BEIIECTB Ha METAJLIbl U HEMETAJUIbI.
MPOCTHIX BEHIECTB — AJUIOTPONHUS. AJUO- | YCTaHOBJICHUE MPUYUHHO-CJIEICTBEHHBIX CBsI3EM
TPOMHbIE ~ MOAM(PUKAIMU  KHUCIOPOJA, | MEXAY CTPOEHHEM aToMa M XHMHUYECKOH CBS3bIO B
docdopa, onosa. MIPOCTHIX BEIIECTBAX-HEMETAIIJIaX.
Mertannnueckue u  Hemertauinyeckue | OObsiICHEHHE MHOTOO0Opa3usi MPOCThIX BELIECTB TaKUM
CBOMCTBa MpocCThIX BemecTB. OTHOCHU- | GAKTOPOM, KaK alIOTPOIIHSL.
TEIbHOCTh 3TOTO noHsATHs. | CaMOCTOSITEIbHOE M3Y4YE€HHE CBOICTB HEMETAIJIOB MPHU
Hemonctpanuu. [lomyuenue o3zona. OO6- | coOmoaeHUH — MpaBWI ~ TEXHUKU  OE30MACHOCTH,
pasibl Oenoro U ceporo ojioBa, 6emoro u | obopMJIeHHE  OTYeTa,  BKIIOYAIONIETO  OMHCAaHUE
kpacHoro docdopa. HAOIIOICHHS], €TO PE3yJbTaTOB, BHIBOJOB.
Jlaboparopublie onbIThl. /. O3HakoMIIeHHE | BolnonHeHue cpaBHEHUs IO aHAJIOTHH
C KOJIIEKIIMEH HEMETAJIOB

16 | KomuuectBo BemiectBa [Toctosnnas  ABoragpo. KomudectBo | OmpeneneHuss TOHATANH — «KOJIMYECTBO  BEILIECTBAY,

Bemiectsa. Moub.  MonsipHas  macca.
KpaTtHble enuHUIIBI HU3MEpPEHHUS KOJIHMYe-
CTBa BeEIIECTBA — MUJUIMMOJb M KHJIIO-
MOJIb, MUJJIUMOJISIPHAsE U KUJIOMOJISIpHAs
Macchl BEIEeCTBA.

Pacuersl ¢ HCHOIB30BaHMEM TMOHSITHH

«MOJIBY, «IIOCTOsIHHAsA ABoraapo», «MosipHast Maccay.
Pemenne 3amaun ¢ MCNONIB30BAaHUEM IOHATHH «KOJIH-
YEeCTBO BEILECTBA», «MOJISIPHAs Macca», «IOCTOSHHAs
ABoraznpo»
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«KOJIMYECTBO  BEIECTBA»,  «MOJIIPHAS
Maccay, «IIOCTOSIHHAs ABorazipo».
Hemoncrpaiu. Hekoropele meTtamisl U
HEMETaJUIbl C KOJIMYECTBOM BellecTBa 1
MOJIb

17 | MomsipHblii 00beM razo00pas- Monsipublii  00beM  Ta3000pa3HbIX  Be- | OnpeneneHuss TMOHATHH «MOJSIPHBI O0BEM Ta30B»,
HBIX BEIIIECTB IIECTB. «HOpPMAJIbHBIE YCIOBUSD.
Kpatnbele enuHuubl u3MepeHuss — Mui- | Pemienne  3amad ¢ HCHOJIB30BAaHUEM  MOHATHI
JTUMOJISIPHBIA M KUJIOMOJISIPHBIM OOBEMBI | «KOJIMUYECTBO  BEIIECTBA»,  «MOJISIpHAs  Maccay,
ra3000pa3HbIX BEIIECTB. «MOJIIPHBIN 00BEM Ta30BY», KIIOCTOSIHHAS ABOTAIPO».
Pacuerst ¢ wucnospzoBanueM TnoHATHI | COCTaBJIeHHE KOHCIIEKTA TEKCTa
«KOJIMYECTBO  BEIIECTBA»,  «MOJISIPHAS
Macca», «MOJISIPHBI 00BEM Ta30B», «IIO-
CTOSTHHAs ABOTaZpoO».
JeMoHCcTpanmu. MonspHbli o0BeM
ra3000pa3HBIX BENIECTB
18 | Pemenue 3aja4 C Pacuersl ¢ wmcnoap3oBaHMeM NOHATHH | Pemenme 3amad ¢ MCIIOJNB30BAaHUEM — MOHSATHH
WCTIOJIb30BaHUEM MTOHATUHN «KOJIMYECTBO  BEIIECTBA», «MOJISIPHAS | KKOJWYECTBO  BEIIECTBA»,  «MOJISIpHAs  Maccay,
«KOJUYECTBO BEIIIECTBAY, Macca», «MOJSIpHBIA 00BEM  Ta30B», | KMOJSIPHBIM 00BEM Tra30B», KIOCTOSIHHAsT ABOTaIpO»
«IMOCTOSIHHAS ABoranpo», «4uciio ABOTaapo»
«MOJISIpHAs maccay,
«MOJIIPHBIN 00HEM Ta30BY
19 | O6006meHue u Brimonnenue 3aganuii mo teme «lIpocteie | [Tonydenne xumuueckoi MHPOpPMAUM U3 Pa3TUYHBIX
CHUCTEMaTH3allusl 3HAHUU 10 BEILIECTBA» HMCTOYHHUKOB.
teme «lIpocThie BemecTBay [IpencraBnenne wuHpopmamuu mo Teme «lIpocTeie
BEILIECTBA» B BUJC TAOJIMI], CXEM, OTIOPHOTO KOHCIICKTA,
B TOM uuciie ¢ npumeHenuem cpeacts M KT
20 | Konurpoabnas paGora Ne 2
«IIpocThie BemecTBa»
TEMA 3. COEJUHEHUSA XUMHWYECKUX 9JIEMEHTOB (14 yacos)
21 | Crenenb okucieHus. OCHOBBI Crenens okucnenusi. CpaBHenue crenenu | OnpeneneHus  MOHATHH — «CTENEHb  OKUCIEHUS»,
HOMEHKJIATypbl OMHApPHBIX CO- OKUCIICHUS U BaJIEHTHOCTU. OmpesiesieHne | «BaJIEHTHOCTHY.

€ INHEHUN.

CTCTMIEHH  OKUCJCHHsSI  DJIEeMEHTOB B
OunapHbeIX coenuHeHusx. CocraBieHue
dbopMyn OWHApHBIX COEAMHEHUHU, OOIIHIA
croco0 UX Ha3BaHUM.

CpaBHeHI/IC BaJICHTHOCTH M CTCIICHU OKHCJICHUA
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buHapHble coenMHEHHs] METAJUIOB U He-
METAJIJIOB: OKCHJIBI, XJIOPHUJIBI, CYTb(HUIBI

bunapusie  coeguHEHUsT  HEMETAJUIOB:
OKCHU/IbI, JIETy4yue€ BOJOPOIHBIE COECAMHE-
HUs, UX COCTaB W Ha3BaHus. [IpencraBu-
TEU OKCUJOB: BOJIA, YIJICKUCIBIA Ta3,
HeramieHass  u3BecTh.  IlpeacraButenu
JETy4uX  BOJIOPOJHBIX  COCIUHCHHI:
XJIOPOBOJIOPOJI M aMMHUaK. JleMoHcTpaIuu.

OO6pa3mbl OKCHJIOB. JlaGoparopHbie
OonbITEl. 8. O3HAKOMIIEHHE C KOJUIEKIIMEH
OKCHJIOB. 9. O3HaKoOMJIEHUE co

corictBamu ammuaka. 10. KauecrBeHuas
peakuys Ha yriIeKUCIbIA ra3

OrnpenenieHue MOHATUS «OKCUJIBI».

Onpenenenre NPUHAAIEKHOCTH HEOPraHUYECKUX Be-
IECTB K KJIacCy OKCHJIOB 10 (popMyIie.

Omnpenenenre BaJICHTHOCTU M CTETIEHU OKHUCIIEHUS 3Jie-
MEHTOB B OKCHJIaX.

Onucanne CBOMCTB  OTHENIBHBIX  IpeJICTaBUTENEH
OKCHUJIOB.

CocraBrmenne  ¢GopMyal W Ha3BaHUM  OKCHJOB.
[IpoBenenue HaOMIOACHHN (B TOM YHCIIE OTIOCPEIOBAH-
HBIX) CBOMCTB BEIIECTB U MPOUCXOAIIUX C HUMU SIBJIE-
HUN, ¢ COOIO/IEHNEM TPaBHII TEXHUKU O€30MaCHOCTH;
odbopMIIeHHE OTYETa C ONMUCAHHEM SKCIIEPUMEHTA, €ro
pE3yJabTaTOB U BHIBOJOB

22 | Oxcuasl
23 | Oxcuanl
24 | OcHoBanus
25 | OcHoBanus

OcHoBanus, UX cocTaB M Ha3Banusi. Pac-
TBOPUMOCTh OCHOBaHMM B Boje. Ilpen-
CTAaBUTENN IENOYEeH: THUAPOKCHUIIBI HaT-
pus, kamus 1 kajapnus. [loHsTne 00 WH-
JTUKAaTOpaX M KadeCTBEHHBIX PEaKIIUsIX.
HemoncTpamuu. OOpa3upl  OCHOBaHHH.
KuCOTHO-1IIETIOUHbIE  WHIUKATOPHl |
W3MEHEHHE UX OKpacKu B IIEIOYHOMN
cpene

OrnpeneneHusi OHATUH «OCHOBAHUSY, «IIEIOUN», «Ka-
YeCTBCHHAS PEAKIH», «HHIUKATOPY.

Knaccudukarus ocHOBaHUi 10 paCTBOPUMOCTH B BOJIE.
OmnpeneneHne MPUHAMICKHOCTH HEOPTaHUYCCKHX Be-
IIECTB K KJIacCy OCHOBaHUH 10 GopMmyIie.

OmnpeneneHne CTCIEHH OKHCJICHUS DJJICMEHTOB B
OCHOBAaHMIX.

Onucanue CBOWCTB  OTAEIBHBIX  IPEJICTaBUTENCH
OCHOBaHMI.

CocraBienrie ¢GopMyal W  Ha3BaHUHM  OCHOBaHMIA.
Hcnonp3oBanue TaOIUIIBI PACTBOPUMOCTH ISl OTIPEJIe-
JICHHUS] PACTBOPUMOCTH OCHOBAHUM.

VYcTaHOBIIEHHE TE€HETHYECKON CBSI3U MEXAY OKCHUIOM
H.0OCHOBaHUEM U HA00OPOT
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26

Kucnotsl

27

Kucnotsl

Kucnotel, nx cocraB u Ha3Banus. Kiac-
cudukanus kuciot. [IpencraBurenn kuc-
JIOT: CepHasl, coJiAHasi, a3oTHas. llonsarue
0 1Imkaie kuciaoTHoctu (mkane pH).
N3menenne  OKpacku  WMHIUKATOPOB.
HemoncTparuu. OO6pasmer kucinoT. Kuc-
JIOTHO-IIEJIOYHBIE WHIUKATOPHI U H3MeE-
HEHHME UX OKPAaCKH B HEUTPAJIbHOW U KHUC-
JOTHOM cpenax. YHUBEPCAIbHBIA WHH-
KaTop U U3MEHEHHE €ro OKpacKu B pas-
JIMYHBIX cpenax. [MIxana pH
JlaGopaTtopusie ombITEl. 11. OnpenencHue
pH pacTBOpOB KHCIOTHI, IIEJI0YN U BOJIBI.
12. Omnpenenenne pH aumMoHHOrO U
s10JI0YHOTO COKOB Ha Cpe3e IJI0/I0B

OnpeneneHuss TOHITHA  «KHCIOTBD,  «KHCIOPO-
CoJIepIKaIue KUCIOTBD», «OECKUCIOPOIAHBIE KUCIOTHIY,
«KHCIIOTHAs Cpeliay, «IISI0YHAs Cpeliay, «HeUTpalbHas
cpenay, «mkana pHy».

Knaccudukanus KuciaoT mo OCHOBHOCTH M COJIEPIKaHUIO
KHCIIOPO/Ia.

OnpeneneHre MPUHAICKHOCTH HEOPTaHUYCCKUX Be-
HIECTB K KJIacCy KHCIOT 1Mo (hopMyIie.

OrmpeneneHue CTENEHW OKHUCICHHS DJIEMEHTOB B
KHCIIOTaX.

Onucanue CBOMCTB  OTHENBHBIX  IpeJICTaBUTENEH
kucior. CocraBiaenne (GopMyn W Ha3BaHUN KHCIIOT.
Hcnonp3oBanne TabIUIbI PACTBOPUMOCTH JIJIST OTIPEJie-
JICHUS PACTBOPUMOCTH KHCIIOT.

YcTaHOBJIGHNE TEHETUYCCKOW CBSI3U MEXKTy OKCHIIOM H
THJIPOKCHIOM B HA000POT.

[IpoBenenue HAOMIOACHHH (B TOM YHCIIE OTIOCPEIOBAH-
HBIX) CBOMCTB BEIIECTB W MPOUCXOJIANINX C HUMU SIBJIC-
HUW C COOJIFOJICHHEM TMpaBWJI TEXHUKH OE30TMaCHOCTH;
odbopMIIeHHE OTYETa C ONMUCAHHEM 3KCIIEPUMEHTA, €ro
PE3yabTaTOB U BHIBOJIOB.

HccnenoBanue cpenpl pacTBopa € MOMOILNBIO HHAM-
KaTOpOB.

DKCIepUMEHTAIBHOE Pa3IMUEHUE KUCIOTHI U IIEJI0YH C
MOMOUIBIO UHAUKATOPOB
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Conu Kak MPOU3BOJHBIE KUCJIOT U OCHO-
Banuii. Ix cocras 1 Ha3BaHus. Pactso-

OrnipezenieHue MOHATUS «COJTY.

OmpeznenieHue  MPUHAUISKHOCTH  HEOPTraHUYECKUX
BEIIECTB K KJIaccy cojiei mo gopmyie.

OrnpeziesieHUe CTETIEHH OKUCIICHHS DJIEMEHTOB B COJISIX.
Ornucanne CBOMCTB OTACIBHBIX MPEICTABUTENCH COJIEH.
CocraBrieHue dhopmyn u Ha3BaHW  COJICH.
Hcnionp3oBanue TabIUIBI PAaCTBOPUMOCTH JIJISl OTIpEeJie-
JIEHUS] PACTBOPUMOCTH COJICH.

[TpoBenenue HabOMOAEHUN (B TOM YMCIIE ONOCPEIOBaH-
HI)IX) CBOMCTB BCHICCTB U MPOUCXOAAIINX C HUMMU SBJIC-
HUN, ¢ COOIO/IEHNEM TMPaBHII TEXHUKU O€30MaCHOCTH;
ohopMIIeHHE OTYETa C OMHUCAHMEM JKCIEPUMEHTA, €Tro
pE3yJIbTaTOB U BHIBOJIOB.

Knaccudukanmss CIIoKHBIX BEIIECTB IO
coctaBy. CocrtaBinenue (Gopmyn U Has3Ba-
HUHA OKCHIOB, OCHOBAHMWI, KHCJIOT H CO-
JIei.

Pemenne skcrmeprMeHTANbHBIX 3a1ad Ha
pacro3HaBaHUE PACTBOPOB KUCIOT M IIe-
Joueit

Kimaccudukanus CIoXHBIX HEOPraHWYSCKUX BEIIECTB
10 COCTaBy Ha OKCH[IbI, OCHOBAHHUS, KHUCJIOTHI M COJIH;
OCHOBaHMS, KUCJIOTHI M COJIM TI0 PACTBOPHMOCTH B BOJIC;
KHCIIOTHI TI0O OCHOBHOCTH W COJIEP)KAHHIO KHCIIOPOJa, C
WCIIOJIb30BAHUEM PA3JIMYHBIX (OpPM  TPEACTABICHUS
KJ1accu(ukaum.

CpaBHEHHE OKCHJIOB, OCHOBAaHHM, KHCJIOT M COJCH IIO
COCTaBYy.

OmnpeneneHne MPUHAMICKHOCTH HEOPraHUYCCKHX BeE-
IIECTB K OJHOMY W3 M3YYCHHBIX KJIACCOB COCIMHCHHI
o hopmyie.

OnpeneieHHe BAJICHTHOCTH W CTEIEHH OKHUCIICHHS
3JIEMEHTOB B BEILIECTBAX.

OcymiecTBieHrne UHAYKTUBHOTO UM JEAYKTUBHOTO
00001IeHHS.

[Tonyuenue xumudeckoil WHGOPMAIMU U3 PAZTHUUYHBIX
UCTOYHMKOB. [IpencraBnenne wHGOPMAIUK IO TEMeE
«OCHOBHBIE KJIacChl HEOPraHMYECKUX COCTUHEHUN» B
BHJIC TAOJIMII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCIIS
¢ npuMeHeHueM cpeacts KT

28 | Comnm  Kak  IPOU3BOJHBIE
KHCIIOT

29 | Comu kak MPOU3BOJHBIE KHC-
JIOT

30 | O6o6mieHNe 3HAHUKA O KJac-
cudukanuu CJIOKHBIX
BEILIECTB

31 | AmopdHble U KpHCTaUIHYe-

Amopodnbie u KpUCTAJIIINYECKHE

OHpCI[CJ'ICHI/I}I MMOHSITUMN «aMOp(pHLIe BCIICCTBA», KKPHC-
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CKHEC BCIICCTBA

BEILIECTBA. MexMoneKyIspHbIe
B3aUMOICUCTBHUS. Tunel  KpUCTAIIU-
YECKUX PEeLIEeTOK. 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT THUIOB KPUCTAJUIMUYECKUX
pelIeToK.

JemoHcTpanuu. Mojenu Kpucrajuinde-
CKHUX PENIECTOK XJIOpUJa HATpHs, ajaMmasa,
okcuaa yriepoaa (IV).

Jlaboparopusie omnbiThl. 14. O3HaKOM-
JIEHUE C KOJUICKIIMEW BEIIECTB C Pa3HbIM
TATIOM  KPUCTANIMYECKON  PEIIEeTKH.
H3roToBnenne Mojnenend KpucTauiMye-
CKHX PEIIETOK

TaJUINYECKUE BEIIECTBA», «KPUCTAIIIMUECKAS PELIETKA,
«MOHHAsl KPUCTANIMYECKAsl PEUIETKA», «aTOMHAas KpUC-
TaJUInYecKasl PeleTKay, «MOJIEKYJsIpHas KpHUcTainde-
CKasl pelleTKa», «MeTaJUIM4ecKasl KpucTaulnyecKkas pe-
IIETKaY.

VYcTaHoBlIEHHE  NPUYMHHO-CIIEACTBEHHBIX  CBS3EH
MEXAYy CTpPOEHHMEM aTOMa, XMMMUYECKOM CBA3bI0 U
TATIOM  KPUCTAUTMYECKOW  PEHICTKH  XUMHUUYECKHX
COEIMHEHU. XapaxkTepucTuka ATOMHBIX,
MOJIEKYJISIPHBIX, HMOHHBIX METaJUTHYECKUX
KPUCTAJUIMYECKUX  PEIETOK; pactBopa ¢
TMOMOIIBIO TITKabl pH.

[IpuBenenre NpuMeEpoB BEIIECTB C Pa3HBIMH THUIIAMHU
KPUCTAJUIMYECKON PEIIETKHU.

[IpoBenenue HaOMIOACHHN (B TOM YHCIIE OTIOCPEIOBAH-
HBIX) CBOMCTB BEIIECTB U MPOUCXOAIINX C HUMU SIBJIE-
HUN ¢ COOJIIOJIEHUEM MpaBUJI TEXHUKU O€30IacHOCTH;
odbopMIIeHHE OTYETa C OMHCAHHEM SKCIIEPUMEHTa, €ro
PE3yabTaTOB U BHIBOJIOB.

CocraBieHre Ha OCHOBE TEKCTa TaOJIUIbl, B TOM YHCIIE
¢ npuMmeHennem cpeacts U KT

cpebl

32

YucTele BellecTBa W CMECH.
MaccoBas u 00OBEMHAS [OJIH
KOMIIOHEHTOB B CMECH

Yucteie BemecTBa M cMecu. IIpuMepsr
JKUJKUX, TBEPJBIX W Ta3000pa3HBIX CMe-
celi. CBOMCTBAa YHCTBIX BEIISCTB U CMe-
ceii. x coctaB. MaccoBas U oObeMHas
IOJIA KOMITOHEHTa cMecu. PacueTsl, cB-
3aHHBIE C HCIIOJB30BAHUEM IOHATHS
«IOJIS.

Jlaboparopubie ombIThl. 15. O3HakoMm-
JeHue ¢ o0pa3IoM ropHO# OPOIbI

OmnpeaeneHuss MOHATHH «CMECH», «MaccoBas J0JI pac-
TBOPEHHOTO BEIECTBA», «0OBEMHAas J0JIs BEIIECTBA B
CMECH.

[IpoBeneHue HaOMIOACHHUH (B TOM YHCIIE OTIOCPEIOBAH-
HBIX) CBOMCTB BEILIECTB M IIPOUCXOISAIINX C HUMH SIBJIC-
HUW C COOJIFOJICHHEM TMpaBWJI TEXHUKH OE30IMaCHOCTH;
o(hopMIICHHE OTYETa C ONMHUCAHHEM JKCIEPUMEHTA, €Tro
PE3YIBTATOB M BHIBOJIOB.

Pemenne 3a1a4 ¢ UCIIOJIB30BAHUEM MMOHITHH «MaccoBas
JIOJISI DJIEMEHTA B BEIIECTBE», «MaccoBas J0JIsI PacTBO-
PEHHOTO BEIIECTBa», «0O0BbEMHAs JOJSA ra3000pa3HOTO
BEIIECTBAY

33

Pacuersl, CBSI3aHHBIE c
noHATHEM «moiis»y. O0001e-
HUE u CUCTEMATU3ALIUS

3HAHUI MO TeMEe ((COCI[I/IHGHI/IH
XUMHWYCCKHX JJICMCHTOB

PacueTtsl, cBsi3aHHBIE C HCIIOJL30BaHUEM
MMOHSTHS «HOJISI.

Brmonnenne 3amanuii mo teMe «Coemu-
HEHHUS XUMHYECKUX DJIICMEHTOB)

Penienue 3amad ¢ HUCIIOJB30BAaHUEM IOHATHI «MaccoBas
A0JIA 3JICMCHTAa B BCHICCTBC)», «MaCCOBast OOJISI paCTBO-
PEHHOT'O BCUICCTBA», «o0BeMHas J0JIA ra3006pa3H0r0
BCIICCTBa».

HpCI[CTaBHCHI/IC I/IH(i)OpMaI_II/II/I 10 TEMC ((COCI[I/IHCHI/I}I
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XUMHUYCCKHUX DJJIEMCHTOB» B BHJC Ta6JII/II_I, CXEM,
OINIOPHOTO KOHCHEKTAa, B TOM YHUCJIE C IMPUMEHEHHUEM
cpencts M KT

34 | KourpoabHass padora Ne 3
«CoenuHeHus XUMHYECKUX
3JIEMEHTOBY
TEMA 4. UBMEHEHUS, TIPOUCXO/JSAIIUE C BEHLIECTBAMMU (12 yacoB)
35 | ®usuueckue SIBJICHUA. [lonstue siBneHU Kak U3MEHEHUHU, mpo- | OnpeneneHus MOHITUN «IUCTHIUISALMS, WA TEePErOH-
Paznenenue cmecei HCXOJSUIMX C BEIIECTBOM. Ka», «KPUCTAIU3AIU», «BBIMIApUBAHUEY, «(PUIBTPOBA-
SIBneHus, CBs3aHHBIE C UW3MEHEHHEM | HUE», «BO3TOHKA, WM CYOIMMAaIus», «OTCTAauBAaHHEY,
KPUCTAJUIMYECKOTO CTPOEHHUS BEIECTBA | «IEHTPUDYTHPOBAHHUEN.
MPH TIOCTOSIHHOM €r0 cOCTaBe, — (U3H- | YCTaHOBJICHUE MMPUYUHHO-CJICICTBEHHBIX CBsI3EH
yeckue sBieHUs. DOusudeckue sSBICHUS B | MeXIAYy  (PU3WYECKMMH  CBOMCTBAMH  BEIIECTB U
XUMUU: JUCTWIISAINSA, KPUCTALIU3AIMS, | CTOCOOOM pa3IeeHus cMecei
BBITIADUBAHUE W BO3TOHKA  BEIECTB,
bunbTpoBaHWEe W IEHTPpU(YTHPOBAHUE.
Hemonctpanuu. Ilpumepsl Qumdeckux
SIBJICHH: TIaBJieHHe mapaduHa; BO3TOHKa
noga wid OCH30MHOW KHCIIOTHI; pac-
TBOPEHHUE OKpPAIICHHBIX CoJIeH; muddy3us
JYIIUCTBIX BEIIECTB C TOPSIIECH JTaMIIOYKH
HaKaJMBaHUS
36 | Xumuyeckue sIBJICHUA. Y CIO- SIBrieHus1, CBSI3aHHBIE C M3MEHEHHEM co- | OnpeneseHus MOHATUN «XUMHUYECKasl peaKkusy, «peaK-
BUSI U TPU3HAKK TPOTEKAHUS CTaBa BENIECTBA, — XUMHYECKUE pEaK- | MU  TOPEHUS», «OK30TEPMHUYECKHE  PEAKIUN»,
XUMHUYECKUX PeaKIil uuu. [lpu3Haku W ycIOBUSI MPOTEKAHUS | «OHIOTEPMHUYECKUE PEAKIIUM.
XUMUYECKUX peakiuid. Breimenenue ten- | HaGmroneHue u onvcanue MpU3HAKOB M YCIOBUH Tede-
JOTHI M CBETAa — PEAKIUU TOPEHHUs. | HUSI XUMUUYECKUX PEaKIMii, BbIBOJIbI HA OCHOBAHUU aHa-
[TonsaTne 00 27K30- W JHIOTEPMHUYECCKHUX | JIM3a HAOIIOJACHHUHN 33 SKCIICPUMEHTOM
peaKkIusx.
Hemonctpamuu. Ilpumepsl XUMHUYECKUX
SIBJICHUH: TOopeHue MarHus, (ocdopa;
B3aUMOJICCTBUE COJITHOM KHUCJIOTHI C
MpaMOpOM HJIM MEJIOM
37 | 3aKOH CcOXpaHEHHUs MaccChl Be- 3akOoH CcoXpaHeHHMsi Macchbl BemiecTB. | OnpeneneHue TOHATUS «XUMHUYECKOE€ YpaBHEHHEY.

mecTB. XHUMHUYECKHUE YpaBHC-
HHUA

XVWMHYECKUE YypaBHEHHUS. 3HAYCHUE WH-
nekcoB U koddduimentoB. CocTaBicHUE
YPaBHEHUN XUMUYECKUX PEAKIUI

OObsicHEHHE 3aKOHA COXPAaHEHHS MAacChl BEILECTB C
TOYKM  3PEHHUS  aTOMHO-MOJIEKYJIIDHOTO  YYEHHMS.
CocraBieHHe YpaBHEHUH XUMHUECKHX peakUud Ha
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OCHOBE  3aKOHAa  COXPAaHCHHMS  MAacChl  BEILECTB.
Krnaccubpukanuss XuMUYECKUX pPEakuil MO TEIIOBOMY

apdexTy

Pacyuersl 1o XMMHYECKHUM YpaBHCHUAM.
Pemenue 3agau Ha HaXOXKJEHUE KOJUYe-
CTBa, Macchl WJIM 00beMa MPOJIyKTa Peak-
MU TI0 KOJHMYECTBY, Macce WU 00bemMy
UCXOJHOIO BemlecTBa. Pacuersl ¢ ucnosb-
30BaHUEM IIOHATUA <«O0JIsD», KOI'aa HC-
XOJTHO€ BEILIECTBO JIaHO B BUJIE PacTBOPA C
3aJJaHHOM  MaccoBOWM  JIOJIEW  pacTBO-
PEHHOT'O BEIIECTBA WUJIU COJEPXKUT OIpe-
JICJICHHYIO JIOJIIO ITpUMecen

Brimonnenne pacdcToOB 110 XUMHWYCCKHUM YPAaBHCHHAM Ha
HaXOXXJIEHWE KOJIMYECTBA, MACChl WJIM 00beMa MPOAYKTa
peaxkuy Mo KOJUYECTBY, Macce UM 00bEMY UCXOAHOIO
BEILIECTBA; C MCIIOJb30BAHUEM MMOHATUS «I0JS», KOTJa
HCXOJHOE BEIIECTBO JIaHO B BUJIE PacTBOpa C 3aJaHHOU
MAacCOBOM  JI0JIEM PACTBOPEHHOIO BELIECTBA WM
COJIEP>KUT OTIPEACIICHHYIO JIOJII0 TpUMecei

Peaknun pasnoxenusd. Ilpencrasienne o
CKOpOCTH XHMMHUYeckux peakiui. Kara-
nu3aTopbl. DEpMEHTHI.

Hemonctpammu. Ilomydenune ruppoxcuaa
menu (M); pasnoxenue mnepmaHTraHaTa
KaJIusl; Pa3jIoKEeHHE NMEPOKCUAA BOAOPOAA
C TIOMOLIBI JHMOKCHJAa MapraHia H
KaTanas3bl KapTodens Ui MOPKOBU

OnpeneneHns NOHATUNA «PEAKIHHN COCTUHEHUS, «KaTa-
JU3aTOPBDY, «(PEPMEHTBI».

Knaccudukanus XUMUYECKUX peaKIui 10 YHUCIY H
COCTaBY UCXOJHBIX BEIIECTB U MPOTYKTOB PEAKIIUU.
Habmronenne u onmrcanue MPU3HAKOB U YCIOBHM Tede-
HUSI XUMHYECKUX PEAKIUiA, BHIBOJIbI HA OCHOBAHUU aHa-
nr3a HaOmoIeHui 3a 3kcrepuMeHToM CoCTaBIICHHE Ha
OCHOBE TEKCTa CXEMbI, B TOM YHCJIE€ C MPUMEHEHUEM
cpenctB MKT.

Peaknnu coequnenusa. Karamuruyeckue u
HEKaTaJIUTUYCCKUE DPEaKIMH, OOpaTUMBbIC
U HeoOpatumble peakiuu. JlabopaTopHbie
onbITEL. 16. OKHUcCIeHUE MeIU B INIAMEHU
CIIUPTOBKH WUJTU TOPEITKU

OmnpeneneHus NOHATUN «PEaKLUU COCTUHEHUS», «peak-
LMY Pa3JI0XKEHUs», «00paTUMbIe peakiuny, «HeoOparu-
MbI€ pEaKIun», «KaTaJUTHUYECKUE PEaKIHH», «HeKaTa-
JUTUYECKUE PEAKIIHID.

Knaccudukanus XUuMUYECKUX peaklUid 1Mo YUCIy U CO-
CTaBy MCXOJHBIX BEIIECTB M MPOAYKTOB DPEAKIIMU; Ha-
MPABJIICHUIO TPOTEKAHMSI PEaKUMH; Y4YacTHIO KaTa-
Ju3aTopa.

Habnionenue u onrcanue MpU3HAKOB U YCIOBUM Teue-
HUSl XUMUYECKHUX PEeakiui, BHIBOIbI HA OCHOBAHHUU aHa-
nn3a HaOIMIOICHHH 32 SKCTIEPUMEHTOM

38 | Pacuerhi 1m0  XMMHYECKUM
YpaBHEHUSIM

39 | Pacuerhi 10 XMMHYECKUM
YpaBHEHUSIM

4(Q | Peakuuu paznoxenus. Ilows-
THE O CKOPOCTH XHMHYECKOU
PEaKIMU U KaTaJIn3aTopax

41 | Peakuuu coegunenus. Ilemou-
KM TIEpEX0/I0B

42 | Peaknum 3amemieHus.  Psn

AKTUBHOCTHU MCTAJIJIOB

Peakniun 3amemieHus. Psg  akKTHBHOCTHU
MCTAJIJIOB, €TI0 HCIIOJBb30BAHUC JJIA IIPO-
THO3UPOBAHHA BO3MOKHOCTH IIPOTCKAHUA
pCaKI_II/Iﬁ MCXKIY MCTAJUIAaMU U KUCJIOTaAMU,
pCaKI_II/Iﬁ BBITCCHCHHA OJHHUX MCTAJIJIOB M3

OHpe,I[eJ'IeHI/ISI MIOHATHUH «pCaKru 3aMCHICHUS», «PAL
AKTUBHOCTHU MCTAJIJIOB).

KJ'IaCCI/I(l)I/IKaI_II/ISI XUMHUYCCKUX peaKHI/Iﬁ 10 4uCi1y U CO-
CTaBy MHCXOJHBIX BCHICCTB W IMPOAYKTOB PpCaKIHUU.
Hcnons3oBaHue QJICKTPOXUMHNYCCKOTO psiaa HaIPAKC-
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PacTBOPOB MX COJICH APYTUMHU METAJUIAMH.
HemoncTpamuu. B3aumopneiictBue pas-
0aBJICHHBIX  KHCIOT C  METaJUIaMHu.
JlaGopaTopusie ombITel. 17. 3amemieHue
menu B pactBope xiopuaa memau (1) xe-
J€30M

HUW (aKTUBHOCTH ) METAJUIOB JIJIsl OTIPEICTICHUSI BO3MOXK -
HOCTH IIPOTCKaHUsA peaKL{I/Iﬁ MCXKAY MCTAZIaMU H
BOJIHBIMH PacTBOpPaMU KHUCIIOT U COJIEH.

Habumtonenue n onucanue Npu3HAKOB M YCIOBUM Tede-
HUSA XUMHWUYCCKUX peaKuHﬁ, BBIBOIbI HA OCHOBAHHWHM aHa-
nu3a HaOJIOJIEHUH 32 SKCIEPUMEHTOM

43 | Peakuuu oOmena. IlpaBuio Peaknmu oOmena. Peaknmu HeliTpamusa- | OnpenencHus] TOHATHH «Peakuu 0OMEHay, «peakiuu
beproute UU. YCJIOBHS MPOTEKAHUA PEaKIHil 00- | HeHTpalIu3aum». Krnaccudukarus XUMHYECKUX
MEHa B  pacTBOpax [0  KOHULA. | pEaKUHMil IO YUCIYy M COCTaBY HMCXOJHBIX BEIIECTB M
JlemoncTpauuu. PacTBopeHme THAPOK- | MPOAYKTOB  peaknuu.  Vicmomp3oBanue  TaOIMIBI
cuga menu (II) B kucioTax; B3auMOJEH- | pACTBOPUMOCTH  JUISI  OTMPEACNICHUS  BO3MOXHOCTH
ctBue okcuga meau (II) ¢ cepHoil kucno- | nporekanus peakuuid oOmeHa. HalOmronenue wu
TOW NMPU HArpEeBaHUU OIHCAHUE MPU3HAKOB U YCIOBUN TCUECHHS XUMHUYECKUX
peakiuii, BHIBOJBI Ha OCHOBAaHUH aHaJIM3a HAOIIOIEHUN
3a HKCIIEPUMEHTOM
44 | Tunbl XUMHYECKHUX PEaKIUH Tunsl XUMHAYECKUX peakuuil Ha mpumepe | OnpeneneHne NOHATHS «THAPOJU3». XapaKTepUCTHKA
Ha TIPUMEpPE CBOWCTB BOJBI. CBOMCTB BOJIbI. Peakius pasiioxkeHusi — | XUMUYECKUX CBOMCTB BObI
[TonsiTue o ruaponuse 3JIEKTPOJIN3 BOJbI. Peaknuu coeauHeHus
— B3aMMOJICHCTBHE BOJBl C OKCHUAAMHU
METaUIOB M  HEMETAUIOB.  YCIIOBHE
B3aUMOJICICTBUSA OKCHUIOB METAUIOB M
HEMETAJIJIOB C BOJIOH. Tloustue
«ruapokcuabl». Peaknuu 3amenieHus —
B3aUMOJICMCTBME BOJbl C MeETaJUIaMH.
Peakunu o6MeHa — I'UIpOIIU3 BEIIECTB
45 | O600mmenue u Brimonnenue 3amanuii mo teme «M3me- | Mcnonb3oBanue 3HAKOBOTO MOJEJIIUPOBAHUS.
cucTeMaru3auus 3HaHUM 10 HEHUs, IPOUCXOISIINE C BEILIECTBAMM [Tonyuenue xumudeckoil MHGOPMALUU U3 PA3THUUYHBIX
TeMe «3MeHeHus, HMCTOYHHUKOB.
MIPOUCXOISAIINE c [IpencraBnenue uHpopmanuu mo Teme «l3MmeHenus,
BEILIECTBAMUY MIPOUCXOSIINE C BEIIECTBAMU» B BHJIE TaOJHI], CXEM,
OIIOPHOTO KOHCIEKTa, B TOM YHUCJIE C NPUMEHEHHEM
cpeacts M KT
46 | KonTpoabHasi pabora Ne 4

«A3meHeHus,
MPOUCXOAS e c
BelleCTBAMM

TEMA 5. IPAKTHKYM 1. «ITIPOCTEUIINE ONEPAIIMH C BEILIECTBOM)> (3 uaca)
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47 | llpaBuna TEXHUKHU [IpaBuna TtexHuku Oe3omacHocTu mpu | Pabora ¢ mabGoparopHbIM 00OpYAOBaHMEM W HarpeBa-
0e30macHOCTH Tpu pPadoTe B pabote B xummuueckoM kabunere. [Iprembl | TebHBIMA TIPUOOpPaMU B COOTBETCTBUH C IPaBHJIAMU
XUMHYECKOM KabuHere. [Ipue- oOpateHus c 1abopaTOPHBIM | TEXHUKH OE30TIaCHOCTH.

MBI oOparteHus c 0o0Opy/OBaHHEM ¥  HarpeBaTeNbHBIMU | BBIONHEHNE TPOCTEHIIMX MPHEMOB OOpaIlIeHUs ¢
1a00paTOPHBIM npudopamu 1a00paTopHbBIM  000PYAOBAaHUEM: C J1a0OPAaTOPHBIM
o0opymoBaHUEM u HITAaTUBOM, CO CIIUPTOBKOM

HarpeBaTeIbHBIMU TPHOOpaMU

48 | [Ipu3Haku XUMHUUYECKUX PpPEaK- [Ipu3HaKyM XUMHUYECKUX pPEaKLINi PabGorta ¢ mabopaTtopHbIM 00OpYIOBaHMEM W HarpeBa-

100701 TETBHBIMU TIPHOOpPaAaMU B COOTBETCTBUM C IpaBUIAMU
TEXHUKU 0€30MaCHOCTH.
BrimonHenne mnpocTeHIMX TPUEMOB OOpallieHus ¢
nabopaTopHbIM  000pyZIOBaHUEM: C JTAOOPATOPHBIM
IITaTUBOM, CO CHUPTOBKOM.
HaOmronenue 3a cBOMCTBAMHM BELIECTB U SIBICHHUSIMU,
MIPOUCXOISIINMU C BEIICCTBAMH.
Onucanne XUMHUYECKOTO SKCIIEPUMEHTa C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U S3BIKA
XUMUHU.
CocraBiieHHe BBIBOJOB IO pe3ylbTaTaM IMPOBEICHHOTO
JKCIIEPUMEHTA

49 | IlpuroToBnenue pacTBopa [TpuroTtoBnenue pactBopa caxapa u orm- | Pabora ¢ mabopatopHbIM 000pyAOBaHMEM U HarpeBa-
caxapa u OnpeeIeHre penereHre MaccoBOM JOJIM €ro B pac- | TeIbHBIMU IPUOOpaMU B COOTBETCTBHM C MpaBHJIaMU

MAaccoBOH  JOJIH  €ro B
pacTBope

TBOpE

TEXHUKH 0€30I1aCHOCTH.

BrInoHEHHE MPOCTEHIIMX MPUEMOB OOpalleHHus C Jia-
OopaTopHBIM 000PYIOBAHUEM: C MEPHBIM LIHJIUHAPOM, C
BECAMH.

HaOmronenue 3a cBoiicTBaMH BEIIECTB U SIBJICHUSIMHU,
MIPOMCXOASIIMMU C BEIIECTBAMH.

OnucaHue 3KCIEPUMEHTa C IMOMOIIBI ECTECTBEHHOTO
(PyCCKOTO WM POJHOIO) sA3bIKA U S3bIKA XHMUHU.
CocraBieHue BBIBOJIOB MO pe3y/ibTaTaM MPOBEACHHOTO
9KCIIEPUMEHTA.

[TpuroToBneHne pacTBOPOB C OMPENEICHHON MacCOBOU
JIOJICH pacCTBOPEHHOTO BEIICCTBA.

[IpuroToBneHne pacTBOpa W pacueT MaccoBOMl aoiu
pPacTBOPEHHOTO B HEM BEIIECTBA

TEMA 6. PACTBOPEHHME. PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB (18 uacos)

66




50 | PactBopenne kak (pu3HMKO-XU- PactBopenne kak ¢u3MKO-XUMHUECKHH | OnpeneneHus] MOHATHH «PacTBOP», «TUAPAT», «KPHC-
MHYECKHUI porecc. npouecc. Ilondarue o ruzaparax M Kpuc- | TAJIOTUAPATY», «HACBIIIEHHBI pPAaCTBOP», «HEHACHI-
PactBopuMOCTS. Tunel Tajutoryaparax. Pacteopumocts. KpuBble | HIEHHBII ~ pacTBOpP»,  IEPECHILIEHHBIA  PacTBODY,
pacTBOPOB pacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTHU | «PACTBOPUMOCTDY.

pacTBOpPUMOCTH TBepAbIX BemiecTB 0T | OnpeneneHre pacTBOPUMOCTH BELIECTB € MCIOJIb30Ba-

Temneparypbl. HacellieHHble, HEHAachl- | HUEM KPUBBIX PACTBOPUMOCTH.

IIEHHbIE M IIEPECHIIIEHHbIE PACTBOPbI. | XapaKTEPUCTHKA PACTBOPEHUS C TOUKH 3PEHMS] aTOMHO-

3HaueHUEe pPacTBOPOB Uil MPHUPOABI U | MOJIEKYJISPHOTO YUEHHUS.

CEJBbCKOIO X0341CTBA Hcnonp3oBanue  TaOMMIBI  PAaCTBOPUMOCTH  JUIS
OIIPENENICHUs] PACTBOPUMOCTH BEILIECTB B BOJE.
CocraBieHre Ha OCHOBE TeKCTa TpauKOB, B TOM YHCIIE
¢ npumeHenueM cpeacts UKT

51 | DnexTponuTHyeckas AUCCOLM- [TonsTe 00 anexTponuTHyYecKOil nucco- | OnpeneneHus MOHITUN «3JIEKTPOJUTHYECKAs JHUCCOIH-
arus [IHAALMH. DJIEKTPOJIMTHI U HENEKTPOJIUTHI. | allUs», «JIEKTPOJIUTHD), «HEIIEKTPOIUTHD

MexaHu3M AUCCOIMAIMM 3JIEKTPOJIUTOB ¢ | BblmosiHeHHe MOMETOK, BBIMUCOK M LUTUPOBAHUS
pa3MyYHbIM XapakTepoM cBs3Hu. CTemneHb | TeKCTa

3JIEKTPOJTUTUYECKON JIMCCOLHAIUN.

CunpHple ¥ cinalble  DJIEKTPOJUTHI.

JdemoncTpauuu. VcnbiTaHne BeHmeCTB U

UX PacTBOPOB HA IEKTPONPOBOJIHOCTD

52 | OcHOBHBIE NIOJIOKEHUS TEOPUHU OcCHOBHBIE TIOJIOKEHUS TEOPUM DJJIEKTpO- | OnpeneneHns MOHATHM  «CTENEHb  JUCCOLUALN,
JNIEKTPOJIUTHYECKON JUTHYECKOM  nucconyanuu.  VIOHHBIE | «CUIIbHBIE DIIEKTPOJIUTBI», «CIa0ble 3JIEKTPOJIMUTHI,
JUCCOLUALIUN. Honnsie ypaBHeHMs peaknuid. Peaknuum oOMeHa, | «kKaTHOHBI», «AHUOHBD», «KHCIOTBD», «OCHOBAHUSM,
YPaBHEHHUs peakLuui UAyIKe 10 KOHIA. «comm». CocTaBlieHHE ypaBHEHUH DIIEKTPOJIUTHYECKON

Knaccudukanyss MOHOB M UX CBOMCTBA. | JUCCOLMALIMU KUCIOT, OCHOBAHUH U COJIEH.

MouekynspHele W HMOHHBIE ypaBHeHMs | MurocTpanysi NpuMepaMH OCHOBHBIX ITOJIOKEHHH Te-

peaxkuui. OpHU JJIEKTPOIUTHYECKON AUCCOLMALIMH; TEHETUYECKOU

JlemoHcTpanuu. 3aBUCHUMOCTb 3JIEKTPO- | B3aUMOCBSI3M MEXAY BeIeCTBaMM (IIPOCTOE BEILECTBO
53 IPOBOJHOCTH  YKCYCHOM  KHMCIOTBI OT | — OKCHMJl — THMAPOKCUJ — COJIb).

KOHIIEHTpaluu. J[BrKeHHe OKpalieHHBIX
HMOHOB B AIIEKTPUYECKOM noJie
JlaGopaTtopuble onbIThl. 18. Bzaumo-
JIeiCTBUE PAacTBOPOB XJIOpUAA HATpUs U
HUTpaTa cepedpa

Paznuyenne KOMIOHEHTOB JOKa3aTeNbCTBA (TE3HMCOB,
apryMeHTOB U (GOPMBI I0KA3aTEIbCTBA)

Omnpenenenue MOHSTUS «UOHHBIE peaKIum».
CocraBieHre MOJEKYISPHBIX, OTHBIX U COKPAIICHHBIX
WOHHBIX  ypaBHEHUH  peakuui C  ydJacTueM
anekTponuToB. HabmioneHwe U ommcaHue peakiuit
MEXIYy DJEKTPOJIUTAMU C TOMOUIBI0 E€CTECTBEHHOTO
(pPycCKOTO MITU POJIHOTO) SI3bIKA U SI3BIKA XUMUU
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Kucnotsl, ux xmaccudpukanus. [ucco-
nHalKsd KUCIIOT M HMX CBOMCTBA B CBETE
TEOPUU  DJIEKTPOJUTUYECKON  JIUCCOIHU-
anuu. BzaumojeiicTBHE KHCIOT C Me-
TajulaMd.  DJEKTPOXUMUYECKHH  psil
HaIpsHKEHUA METaIIoB. B3auMogerncrBue
KHCIIOT C OKCHUJaMu MeTajuioB. Bzau-
MOJICHCTBUE KHUCIOT C OCHOBAHHSIMH —
peakuust HeWTtpanu3auuu. B3anmopaeunct-
BHE KHCJIOT C coJiamu. Mcmonas3oBaHue
TaONHIBI PACTBOPUMOCTH ISl XapakTe-
PUCTUKU XHMHUYECKHX CBOMCTB KHUCIIOT.
JlabopaTtopubie onbIThl. 19. [lonydenue
HEpacCTBOPUMOTO THAPOKCHAA W B3aMMO-
nelictBue ero ¢ kuciaoramu. 20. BzamMo-
nefiCTBHE KHUCJIOT ¢ OCHOBAHUSIMHU.

21. B3auMonelcTBre KUCIOT C OKCHIAMHU
MeTamioB. 22. B3anMmoaecTBHE KHUCIOT C
MeTaiuiaMu. 23. B3anMoaelcTBUEe KUCIIOT
C COJISAMU

CocraBicHHE XapaKTEPUCTUKH OOIIUX XUMHYECKHX
CBOMCTB KUCJIOT C IO3UIIUI TEOPUU NIEKTPOIUTUIECKON
JUCCOLMALINN.

CocraBieHre MOJIEKYISPHBIX, OJHBIX U COKPAIIEHHBIX
MOHHBIX YpPAaBHEHMH pEAKUUMHA C Y4YaCTUEM KHCIOT.
HabGnronenue u onucanue peakidii ¢ y4acTUEM KHCIJIOT
C TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HWJIM POJHOIO)
A3bIKa U S3bIKa XUMUU.

[IpoBeneHue OMBITOB, MOJATBEPXKIAIOLUIUX XUMHUYECKUE
CBOMCTBA KHUCIIOT, C COOJIOJCHHEM IHPaBUI TEXHUKHU
0e30macHOCTH

54 | Kucnoter: xnaccuduxamus u
CBOMCTBA B CBETE

55 | Kucnotel: knaccudukanus u
CBOMCTBA B CBETE

56 | OcHoBanwus: knaccudukanus u
cBoiicTBa B cBeTe TOJ]

57 | OcHoBaHus: KiaccupuKanus u

cBoiicTBa B cBete TO/]

OcHoBanusi, nx kiaccudukanus. ucco-
AT OCHOBAHUU U UX CBOMCTBA B CBETE
TEOPUH  AJIEKTPOJUTUYECKON  TUCCOLHM-
anuyi. B3aumMoIelCcTBHE OCHOBAaHHUU C
cojigMu. Mcrnosp30Banue TaOIUIBI
PacTBOPUMOCTH JIJII XapaKTEPUCTUKU XU-
MHYECKMX CBOMCTB OCHOBaHMM. Bzammo-
JIeCTBHE IIEJ0Yer ¢ OKCHJIaMH HeMe-
TaJIOB.

JlaGopaTopusie omnbIThl. 24. B3ammoneii-
CTBHUE IIeioueld ¢ Kuciaoramu. 25. Biza-
HMOJICHCTBHE IICI0YEeH C OKCHAAMM He-
MeTaiuIoB. 26. B3aumopaelcTBue 1enodeit
¢ consmu. 27. llomyueHue u cBoOMCTBa
HEpacTBOPUMBIX OCHOBAHHI

OmnpeneneHre NOHITHS «OCHOBAHUS.

CocraBieHre XapakTEPUCTUKH OOIIMX XUMHUYECKUX
CBOWCTB OCHOBaHHH (I1€JI0YEH ¥ HEPACTBOPUMBIX OCHO-
BaHWH) C TIO3WLIMHA TEOPHUH  DIICKTPOJUTHUYECCKOM
JCCOLIUALINY.

CocraBieHue MOJEKYISPHBIX, MOJHBIX U COKPAIICHHBIX
WOHHBIX YPAaBHEHHH pEAKIUA C y4aCTUEM OCHOBaHMIA.
Habnionenue u omucaHue peakiuii OCHOBaHUUM € TO-
MOIIIbIO €CTECTBEHHOTO (PYCCKOTO WMIIM POJHOTO) SI3bIKA
U SI3bIKa XUMHHU.

[IpoBeneHue OMBITOB, MOJATBEPXKIAIOUINX XUMHUECKUE
CBOMCTBa OCHOBAHUH, C COOIIOJICHIEM MPABII TEXHUKU
0€3011acHOCTH.

CocraBiieHre AOKIaa MO TeMe, ONPEEICHHON yuuTe-
JIeM
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O0o0micHre cBeIeHMI 00 OKCcHaaxX, HUX
KJaccuUKaIuu u CBOMCTBaX.
Jlabopatopubsie omnbIThl. 28. Bzaumonei-
CTBHE OCHOBHBIX OKCHJIOB C KHCIOTaMHU.
29. B3aumoneiicTBUE OCHOBHBIX OKCHUIOB
¢ Bojoi. 30. BzanmopelicTBre KHMCIOTHBIX
OKcuJIoB ¢ menodamu. 31. Bzaumoneiict-
BHE KHCIIOTHBIX OKCHJIOB C BOJIOM

OnpeneneHus MOHATHI «HECOTIE00pa3yIOLIIe OKCHIBI»,
«c0J1e00pa3yIoUIue OKCHUIBI», «OCHOBHBIE OKCHBIY,
«KHUCIIOTHBIE OKCUIBDY.

CocTraBlICHHE XapaKTEPUCTHKHA OOIIMX XHMHYCCKUX
CBOWCTB COJICO0pa3ylouX OKCUAOB (KHUCIOTHBIX U
OCHOBHBIX) C TO3UIMHA TEOPUH DIIEKTPOJIUTHUYECKON
JUCCOLIMALINN.

CocraBieHue MOJIEKYISPHbBIX, MOJHBIX U COKPAIIEHHbIX
VWOHHBIX YPaBHEHHMHM peakUHMil € y4aCTHEM OKCHIOB.
HabGntonenne u omnmcaHue peakuuid OKCHIOB C IIO-
MOIILIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA
U SI3bIKA XUMHH.

[IpoBeneHue OMBITOB, MOJATBEPXKIAIOUINX XUMHUYECKUE
CBOWMCTBA OKCHJIOB, C COOJIOJICHUEM MPaBUJ TEXHUKH
0€30MacHOCTH.

CocraBiieHHe JOKJIaga 1O TeMe, ONpeAeTIeHHON
CaMOCTOSITEILHO

Comm, uUX #OuccOoIMalMsI W CBOMCTBA B
CBETE TEOPUH BJIEKTPOIUTUYECKON JHC-
comuanuy. B3anmMozaeiicTBue CoJIed ¢ Me-
TaUlaMH, OCOOEHHOCTH OJTHX pEaKIIHil.
Bsanmopneiicteue coiert ¢ comsamu. Hc-
MOJIb30BaHUE TAOJUIIBI PACTBOPHUMOCTH
JUTSE XapaKTePUCTUKHU XUMHYECKUX
CBOMCTB COJICH.

JlaGopaTopusle omnbITEl.  32. B3zaumo-
NENCTBUE cojier ¢ kuciaoTamu. 33. Bsa-
HMOJICHCTBHE COJIEH C IICTI0OYaMMU.
B3aunMonelicTBue coyeil ¢ COIIMU.
BzaumopelictBue pacTBOpPOB  CoJIe ¢
MeTaJIaMH

OnpeneneHust TOHATHH «CPEIHHUE COJIH», «KUCIBIE
COJIN», «OCHOBHBIE COJIN.

CocraBlicHHE XapaKTEPUCTHKUA OOIIMX XHUMHUYECKUX
CBOICTB COJIEH C MO3ULMI TEOPUH AIEKTPOTUTUUECKOMN
JTUCCOITHAITNH.

CocraBiieHHEe MOJICKYJISIPHBIX, ITOJHBIX U COKPAIICHHBIX
HOHHBIX YPaBHCHUM pPeEaKlIHMil C yJacTHEM COJICH.
HaGmronenue u omnuicaHue peakiyil COJICH C IMOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) sI3bIKA U S3BIKA
XUMUHU.

[IpoBeneHue OMBITOB, MOATBEPKIAIOMIUX XUMHYCCKHE
CBOWMCTBAa COJIeH, C COOJIIOJICHHEM TIPaBUJI TEXHUKH
0e30MacHOCTH.

CocraBiieHHE JIOKJIaja IO TeMe, OIpeaelIeHHON
CaMOCTOSITEITLHO

58 | Okcugpl: kmaccuukanus u
CBOMCTBA

59 | Okcupgpl: kiaccupukanus W
CBOMCTBA

60 | Comu:  knmaccudukarus
cBoiicTBa B cBeTe T/

61 | Comu:  knaccudukamus
cBoiicTBa B cBeTe TOJ]

62 | I'eHetnueckas CBsI3b MEXKIY

Ki1aCCaMH
BCIICCTB

HCOPraHNYICCKUX

I'enetnueckue p4aabl METaJllla 1 HEMETAJI-
na. I'eHeTndeckas CBS3b MCKAY KilaCCaMH
HCOPTraHNYCCKUX BCUICCTB

OnpeneneHue  TMOHSATUS ~ «TEHETHUYECKUH  Psy.
WnmrocTpupoBarh: a) npuMepamMmu OCHOBHBIE
MOJIOKEHUS TEOPUU DIEKTPOIUTHUECKON JUCCOIMALINN;
0) TeHEeTHYeCKYI0 B3aMMOCBS3b MEX]Y BeIlleCTBaMU
(mpocToe BeIecTBO — OKCU — T'HIPOKCUI — COJIb).
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CocraBieHre MOJIEKYISPHBIX, MOJHBIX U COKPAIIEHHbIX
HOHHBIX YpaBHEHHI peakuui c y4acTUEM
anekTposinToB. CocTaBieHHE YPaBHEHMHM pPEaKLUM,
COOTBETCTBYIOIIUX TOCJIEIOBATENLHOCTH («IIETIOYKE))
IIPEBpALIEHUII HEOPraHMYECKUX BEUIECTB Pa3IUYHbIX
KJIACCOB.

BolnosnHeHne npsiIMOT0 MHAYKTUBHOTO J10Ka3aTeIbCTBA

63 | O6obmenue u [Tosryaenne XxumMudecko WHGOPMAIUUA W3 PA3ITUIHBIX
CUCTEMaTu3alus 3HaHUU TI0 uctouHukoB. 4 [IpencraBnenne mHPOpMAMH IO TEMe
TeME «PacTtBOpeHume. «PactBopenue. PactBopel.  CBoiicTBa  pacTBOPOB
PactBopsI. CroiicTBa AJIEKTPOJIUTOB» B BHUJE TaONHI], CXEM, OIIOPHOTO
PacTBOPOB BIEKTPOJHUTOBY KOHCIIEKTa, B TOM ymcie ¢ npuMenenueM cpeacts M KT

64 | KourpouabHas padora Ned
«PacTBOpeHue. PacTtBOpBI.

CBolicTBa pacTBOPOB AJIEKTPO-
JIUTOBY»

65 | Knaccudukanus xumMudeckux OKHCIIUTENTEHO-BOCTOHOBUTEIIHHBIC Onpenenenus MOHSATUHT «OKHCIIUTETHHO-
peaKImii. OKHCIUTENTHHO- peaKIum. BOCCTAHOBUTEILHBIE peaKIum, «OKHCIIUTEIbY,
BOCCTaHOBUTEIbHBIE PEAKIIUU OmnpeneneHrue CTeNeHEW OKHUCICHUS IS | «BOCCTAHOBUTEIbY, OKHCIIEHUE, «BOCCTAHOBIICHUE.

3JIEMEHTOB, 00pa3ylomuXx BemlecTBa pas- | Kimaccudukamus XuMMHUECKHX peaklUuid MO NPU3HAKY
HBIX K1accoB. Peakuiny HOHHOro oOMEeHa U | «M3MEHEHHE  CTENEHEH  OKHUCJIEHHUS  SJIEMEHTOBY.
OKHCJIMTEIbHO-BOCCTAHOBUTEIHHbIE Omnpenenenre OKUCIUTENSI U BOCCTAHOBUTENS, OKHUCIIE-
peakuuu. OKUCIUTETh U BOCCTAHOBUTEINb, | HUS U BOCCTAHOBJICHHUSI.

OKHUCJICHUE u BOCCTaHOBJeHHeE. | Mcronb30BaHNe 3HAKOBOTO MOAETUPOBAHUS
CocTaBiieHHEe YpaBHEHUM OKHCIUTEIbHO-

BOCCTAaHOBUTEJIBHBIX PEAKIHI METOJ0M

ANeKTpOHHOro OanaHca. [lemoHcTpanuu.

BzaumopelicTBre IMHKA C CEPOM, COJISTHOM

kuciortoi, xaopugom meau (I1). Topenue

MarHusi.

66 | CBolicTBa M3yUYEHHBIX KIIACCOB CBoiicTBa MpoCThIX BemecTB — MetamwioB | CocTaBieHue yYpaBHEHUH OKUCIIUTENbHO-
BEIIECTB B CBETE€ OKHUCIUTEIb- U HEMETaJUIOB, KHCIIOT M COJIeH B CBETE | BOCCTAHOBUTENBHBIX  pEaKIUd, UCHOIB3Yys  METOJ
HO-BOCCTAHOBUTENBHBIX pPEaAK- OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX AIIEKTPOHHOTO OanaHca.

1005051 peakuuii OrnpeneneHne OKHUCIUTENS U BOCCTAHOBUTENS, OKHUCIIE-
HUS U BOCCTAHOBJICHUS

67 | O6obmenue u CocraBiieHue YpaBHEHUH OKUCITUTENbHO-

cUCTEeMaTu3alus 3HaHUU IO BOCCTAHOBUTEIBHBIX  PEAaKIUH, HCIONb3YS  METOJ

TEMC

SJICKTPOHHOTO Oananca.
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«OKUACIUTEIBHO-

OHpGI[GJIGHI/Ie OKHCIIMTCIIA U BOCCTAHOBUTCIIA, OKHUCIIC-

BOCCTaHOBHUTEIILHBIC peak- HUS ¥ BOCCTAHOBJICHUSI.
LIAK» [TpencraBnenue uH(bOopMaIun 1o TeMe
«OKHUCITUTETPHOBOCCTAHOBUTEIILHBIC PEAKIIUN» B BHJIC
TaOJUIl, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenueM cpeacts U KT
TEMA 7. TIPAKTUKYM 2. «CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB» (1 4ac)
68 | Pemenne Pemienne sxcniepruMeHTaNbHBIX 33124 OO6paienue ¢ 1adopaTOpHLIM 000PYIOBAaHUEM M Harpe-

OKCIICPUMCHTAJIbHBIX 3aa4

BaTEJIbHBIMU TTPUOOpPaAMU B COOTBETCTBUU C TIPaBUIAMHU
TeXHUKH Oe30macHoCTH. Pacmo3HaBaHne HEKOTOPBIX
aHMOHOB M KaTHMOHOB. HaOiroienue cBOMCTB BENIECTB U
MPOUCXOISIIIUX C HUMU SIBICHUH.

Onucanne XUMHYECKOTO SKCIIEPUMEHTA C IOMOIIBI0
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3BIKA
XUMHH.

®opMyIUpOBaHKE BBIBOJIOB MO pe3yJabTaTaM MPOBEIACH-
HOT'O SKCIIEpPUMEHTA

9 kjaacc

BBEJIEHUE. OBIIASI XAPAKTEPUCTUKA XUMHWYECKHX JIEMEHTOB U XUMHWUYECKHUX PEAKIIUI. TEPUOAYECKUI
3AKOH U NEPUOJINYECKAS CUCTEMA XUMHUYECKHUX 3JIEMEHTOB . U. MEHJIEJIEEBA (10 yacos)

1 XapakTepucTuka XapakTepuCcTHKa 3JIEMEHTa 10 €ro I0Jo- | XapaKTepPUCTUKAa XHMHUYECKHX 3JIeMEHTOB 1—3-r0
XHUMHYECKOro DdJIEeMEHTa Ha )keanto B Ilepumoanueckoid  cucTteMe | mepuoJOoB MO WX MoJiokeHuto B Ilepuoanueckoit
OCHOBAHHMH €ro IIOJIOKCHHUS B XHUMHAYECKUX 3JIEMEHTOB . W. | cucreme xummueckux snementoB . M. Menzaeneena;
[Tepuonuueckoit cucreme /. MenneneeBa. CBOMCTBa OKCHJIOB, KHCIIOT, | XUMHYECKUX  CBOWCTB  aM(OTEPHBIX OKCHIOB |
W. Menneneena OCHOBaHMH M COJIEll B CBeTe Teopuu | TUAPOKCHI0B. COoCTaBlICHHE MOJICKYISPHBIX, IMOJHBIX U

3JEKTPOJIUTUYECKOW  JHMCCOLUMALMUA U | COKPAIICHHBIX HOHHBIX YPABHEHUN pEaKLUii
OKHCJICHUS-BOC- CTAHOBJICHHSI.

JemoHcTpanmu. Mogenn aroMoB 3ie-

MEHTOB 1—3-T0 IEpHOJIOB

2 AmboTepHbIe OKCH/IBI u [TonsiTne o mepexoAHbIXx dieMeHTax. | OmpeneneHue MOHATUS «aM(OTEpHBIE COEIUHEHUS.

TUIPOKCHJIBI AMdOTEpHOCTS. I'enetnyeckuii  psn | HabmromeHne u onvcanue peakiuil MeXXTy BEIISCTBAMHU
MEPEeXOTHOTO dJeMeHTa. JlabopaTopHbIe | C MOMOIIBI €CTeCTBEHHOTO (PYCCKOTO WJIM POJHOIO)
onbIThl. 1. [TonydeHue rupokcuia MHKA | S3bIKA U SI3bIKa XUMUHU.

U HCCJIEJOBAHUE €r0 CBOMCTB IIpoBeneHue ONBITOB, MOATBEPKIAOIINX XUMHUYECKUE
CBOMCTBa aM(OTEPHBIX OKCUIOB U THIPOKCHJIOB
3 [leppuonnueckuii  3akOH U [Tepuonuueckuii 3akoH u Ilepuoanueckas | OnpeneneHne BUIOB KIacCHU(PHUKAIIUU: €CTECTBEHHOU U
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Ilepuoguueckas cucrema [l.
N. MenngeneeBa B cBETE
Y4YEHHS O CTPOCHHUHU aToOMa

cucremMa XuMuyeckux snemeHtoB [l U.
Meneneesa.

Hemonctpaimu.  Pasmuunbie  Gopmbl
TaOIHII MIEPUOIUYECKON CUCTEMBI.
Jlaboparopubie omnbITEL. 2. Mouaenupo-
BaHMe  nocrpoeHus  l[lepmoaudeckoit
cucremsl JI. 1. Menpeneena

HUCKYCCTBEHHOM.

BeolnosnHeHne npsiIMOro JEIyKTUBHOTO J10Ka3aTeIbCTBA.
Co3nanue Mojzene ¢ BBIIEIEHHEM CYIIECTBEHHBIX
XapaKTepUCTUK OOBEKTa M MPEIACTABICHHEM HUX B
IIPOCTPaHCTBEHHO-TpapuuecKon WIH 3HaKOBO-
CUMBOJIHYECKOH opme

XuMuueckas Opra"uzanus
JKUBOW U HEXKUBOU IIPUPOIBI

XuMuUecKasi opraHuzauus >KUBOW U He-
JKUBOW IIpUPOJbl. XHMHYECKHUH COCTaB
A/1pa, MAaHTUA U 3€MHOM KOpbI. XUMH4e-
CKHME 3JIEMEHTBhI B KIIETKax »KHUBBIX Opra-
HU3MOB. MaKpo-u MUKPO3JIEMEHTHI.
HemoHcTpaiuu. Mopenb CTpOECHHS 3€M-
HOTI'O 11apa B MONEPEYHOM pa3pese

XapakTepucTuka pPOJIM XUMHUYECKHX O3JEMEHTOB B
JKMBOM Y HEKUBOU MPUPO/IE.

CocTaBlieHHEe aHHOTAIIUN K TEKCTY.

Ornpenenenue 1neny yueOHOM ASSITEIIBHOCTU C IIOMOIIBIO
VUUTENSIT W CAMOCTOSITENIbHO, TIOMCK CPEICTB €€
OCYIIIECTBIICHUSI 10 IUIaHY, CBEpSS CBOW JICHCTBHUS C
IEeITbI0 U TIPH HEOOXOIWMOCTH HCIIPABIAS OMIUOKH C
MTOMOIIIBIO YIUTEIIS U CAMOCTOSTEIIHHO

Knaccudukanms XuMHYECKHUX
peakuui o pa3IMYHBIM
OCHOBAHUSIM

O06o0mIeHe CBEJICHUH 0 XUMHYECKHUX Pe-
akiusax. Krnaccudukanmumss XUMHYECKUX
peakuii 10 Pa3IMIHBIM OCHOBAaHUSIM:
COCTaBy M YHCIIy pearupymmux u obpa-
3YIOIIUXCS BEIISCTB, TEIIOBOMY 3 dek-
Ty, HallpaBJIEHUIO, U3MCHCHHUIO CTETICHEH
OKHCIICHUS DJIEMEHTOB, OOpa3yroIIuX pe-
arupyroiye BemniecTsa, ¢ase, HCIO0Jb30-
BaHMIO KaTajau3aropa.

JlaGopaTopHbple ONBITHL. 3. 3aMelieHue
JKEJIe30M MeIu B pacTBope cyibdara
meau (1)

OmnpeaeneHus MOHATUN «XUMHUYECKas pPeaKIusy, «peaK-
UM COCAMHEHUS, «PEAKIHH PA3JOKEHUSD», «PEAKIHH
0o0MeHay, «peakiy 3aMeIIeHUs», «PEaKIIUU HEHTpau-
3alun», «AK30TEPMHUYECKHE PEAKIIUN», «IHAOTEpPMUYE-
CKHE peaKINmny», «00paTUMBbIC PEeaKIUN», «kHeoOpaTUMBbIE
peaKkum», «OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE pEaK-
UW», «TOMOTE€HHBIE PEAKIHUMN», «T€TEPOTCHHBIE pEaK-
AN, KKATATUTHYECKUE PEAKIIUN», «HEKATATUTUYECKUE
peakIum», «TEII0BON 3(PPEKT XUMHUUECKON peaKIum.
XapakTepucTUKa XUMUYECKUX PEaKIMH MO pa3indHbIM
MpU3HAKaM.

CocTaBiieHHE MOJICKYJISIPHBIX, MTOJHBIX U COKPAILIEHHBIX
HOHHBIX YPAaBHEHUH pEaKIIHHL.

OnpeneneHre OKUCIUTENS U BOCCTAHOBUTENS, OKUCTIE-
HUSI ¥ BOCCTAHOBJICHUSI.

HabGmroneHue u onrcanue peakuidi MeX, 1y BEeIeCTBaMHU
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOIO)
SI3bIKA U SI3bIKA XHUMUH.

[IpencraBnenne nHpopmamuu no Teme «Kmaccuduka-
[IUsl XUMUYECKUX PEakIuit» B BUE TaOIUII, CXEM, OTIOP-

HOT'0 KOHCIICKT4, B TOM YUCJIC C IIPUMCHCHUEM CpPCIACTB
N KT

Ilonsatue o CKOpPOCTH XUMHUYC-

IlonsTEe O CKOpOCTHU XHMHUYECKOM pcak-

MOI[CJ'II/IpOBaHI/IC CKUIIAIIETO CI0s». 8. 3aBHCUMOCTD
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CKOM peakLunu

. PakTophl, BIUSIONIME HA CKOPOCTH
XUMHUYECKHX PEaAKIIUH.

HemoncTpanuu. 3aBUCUMOCTh CKOPOCTH
XAMHYECKOH  peaklud OT  MPUPOJIBI
pearupyromux BeEIIEeCTB. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKON pPEaKIMu OT KOH-
HEHTpallMd  pearupyrollux  BEIIECTB.
3aBUCHMOCTh CKOPOCTH XHMUYECKOU pe-
aKIIMM OT IUJIOMIAJU CONPHUKOCHOBEHUS
pearupyromux  BEMIECTB  («KHUIISIIHMA
CJIOi»). 3aBUCUMOCTb CKOPOCTH XHMHYE-
CKOW peakIuu OT TeMIlepaTyphbl pearu-
PYIOIINX BEIIECTB.

JlaGopaTopHbpie OMBITEL. 4. 3aBHCHUMOCTH
CKOPOCTH  XHUMHUYECKOH  peakmuu  OT
MPUPOJIBI  pEarupyroluXx BEIISCTB Ha
puMepe B3aMMOJICUCTBHS KUCIOT C Me-
TaJulaMM. 5. 3aBHCHMOCTb  CKOpPOCTH
XUMUYECKON pEaKIUu OT KOHIEHTPAIMH
pearupyromux BeIIecTB Ha MpUMEpPE B3a-
AUMOJEHUCTBUS IIMHKA C COJISIHOM KUCJIOTOU
pa3Iu4yHON  KOHIeHTpauuu. 6.  3a-
BHCHMOCTh CKOPOCTH XHMHYECKOUW peak-
UM OT IUIOIIAJU CONPUKOCHOBEHHUS pea-
TUpyromux BemecTB.7. MoaenupoBaHuie
CKHIALIETO CO0s». 8. 3aBUCHMOCTH CKO-
POCTH XMMHUYECKON pEeakluh OT TeMIiepa-
TYPBI PEarupyroIIuX BEIICCTB Ha IIPUMEPE
B3auMmozeicTBus okcuma wmemu (II) ¢
PacTBOPOM CEPHOM KHCJIOTHI Pa3IMYHOMN
TEeMIIePaTypbl

CKOPOCTH XHUMHYECKOW pEeakuu OT TeMIepaTyphl
pearupyonux BemecTB Ha puMepe

OmnpeneneHue  MOHATHA  «CKOPOCTb  XHMHYECKOM
peaxkuum.

OObsicHEeHHE C IPUBEJCHUEM NPUMEPOB BIHMSHUS HEKO-
TOpPBIX (DAaKTOPOB Ha CKOPOCTh XMMHUYECKHX PEAKIIHU.
Habnronenne u onmcanue peakiyii MKy BEIIeCTBAMHU
C TIOMOIIBIO E€CTECTBEHHOTO (PYCCKOrO HIIA POJHOTO)
SI3BIKA U SI3BIKA XMMUH.

[IpoBeneHne OMBITOB, MOATBEPKAAIOUINX 3aBUCUMOCTD
CKOPOCTH  XMMHYECKOH peakiuu OT PpPazIMIHBIX
¢dakTopoB

Karanuzatopsl

Karanuzatopel u karanu3. MHruOUTOpBHI.
AHTHOKCHIAHTEHI.

JemoncTpanuu. ['oMoreHHsli U rerepo-
TeHHbId KkaTtanus3bl. DepMeHTaTUBHBIN
karanu3. Murubuposanue. JlabopatopHsbie
onbIThl. 9. Pa3znoxenue nepokcuaa

OmnpeneneHne OHITUS «KaTaTH3aTOP».

HaGmogenue 1 onucanue peakiuuii Mex /1y BeliecTBaMU
C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
SI3bIKA U SI3bIKAa XUMHH.

[IpoBeneHne ONBITOB, MOATBEPIKAAIOIINX BIUSIHUE KaTa-
JIM3aTOPOB Ha CKOPOCTh XUMHUUYECKON peaKkiuu
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BOJIOPOJIa C TIOMOIIBIO OKCHZIA MapraHia
(IV) m xaramazel. 10. OOHapyxeHHE
Karajga3bl B HEKOTOPBIX  IHIIEBBIX
npoaykrax. 11. MHrubupoBanue B3anmMo-
JNEHCTBUS KUCIIOT C METalIaMU yPOTPOIIH-
HOM

8-9 | O6o6mmeHHe u [TpencraBnenne nHpopMmaiuu mo teme «Beenenue. O6-
CUCTEMaTu3alus 3HaHUU TI0 mjasi XapakTEePUCTHKA XUMUYECKUX AJIEMEHTOB U XUMHU-
teMe «BBemenme. OOmas yeckux peakuui. [lepuoanueckuii 3akon u [leproguye-
XapaKTepUCTUKA XUMHUYECKUX CKas cucrtema xumuueckux sneMmeHToB J[. . Mennene-
JJIEMEHTOB M XHMHYECKHX €Ba» B BHJIE TaOJIUIl, CXEM, OTTIOPHOTO KOHCIIEKTa, B TOM
peakuui. ITepnoanueckuit yucie ¢ npuMeHennem cpeacts KT
3akoH u llepuonnueckas cu-

CTeMa XUMUYECKHUX DJIEMEHTOB
H. Y. MennaeneeBa

10 | KourpoabHas pabGora Nel
«BBenenue. Obmas
XapaKTEePUCTHKA XUMUUYECKHX
JJIEMEHTOB M XUMHMYECKHX
peakuuii. Ilepnoamdeckuii 3a-

KOH u [Tepuonnueckas
cucremMa XUMUYECKUX
anemenTtoB J[. M. Mengene-
€Ba»
TEMA 1. METAJLJIBI (14 yacoB)

11 | Bex menHsblii, OGpOH30BBIH, Ke- Meraibl B HICTOPUH YEJIOBEYECTBA Bbruncnenuss 1mo  xumuueckuM — gopmyiaam U
JIe3HBIN YPaBHEHUSIM pPEAKUUW, MPOTEKAOIUX C Y4YaCTHEM

METaJUIOB U UX COEIMHECHUM.
[TonGop (c MOMOIIBIO YUUTENS) CIIOBApEH, SHIIUKIIONE-
Ui, CIIPAaBOYHUKOB, 3JEKTPOHHBIX TUCKOB M JPYTUX
UCTOYHUKOB MH(OpMALINU, HEOOXOTUMBIX JIJIS1 PEIICHHUS
y4eOHBIX 3a/1aY.
ComnocraBnenue MHPOPMAIINH, TTOTYYEHHON U3 pa3aud-
HBIX HCTOYHHUKOB.
CocraBlieHHEe PEIEH3UH Ha TEKCT

12 | llonoxenue 3JIEMEHTOB- [Tonoxxenne meramnoB B Ilepuoaunueckoil | OnpeneneHre NOHATUS «METALIBI».

MetaiuioB B llepuoanueckon

CHUCTCMEC XHMMHYCCKUX OJICMCHTOB I[ H.

CocraBicHue XaAPAKTCPUCTUKU XUMHNYCCKHX
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cucteme J[. . Mennaeneera u
OCOOCHHOCTH CTPOCHUS UX
aTOMOB. dusznueckue
cBoiicTBa MeTauioB. CIiiaBbl

Menpeneesa. Mertannuueckas
KPUCTAJUTMYECKAss pPEIIeTKa W MEeTallu-
YeCKadad XUMHU4YECKas CBA3b.

OO0mue ¢u3nUecKue CBOMCTBA METAJLIOB.
CnnaBel, HMX CBOMCTBA H 3HA4YCHME.
Hemoncrparmu. OOpasiisl CIIJIaBOB

AJIEMEHTOB-METAUIOB MO  HMX  TIOJIO)KEHUI0 B
[lepuonueckoit cucreMe XuMUYeCKUX 3neMeHToB /1. 1.
MenpeneeBa. XapaKTepUCTHKA CTPOSHUS U OOIIUX
(U3UYECKUX CBOMCTB MIPOCTHIX BEIIECTB-METAILIOB.
OObsicHEeHHEe 3aBUCUMOCTH CBOMCTB (MJIU MpEJCKa3aHue
CBOWCTB)  XMMHYECKHX  DJIEMEHTOB-METAUIOB  OT
nojoxkeHuda B llepuoandeckoid cucTEME XMUMHUYECKUX
anemeHToB 1. . Meneneena.

YcranoBieHue MPUYMHHO-CJICACTBEHHBIX  CBSI3eH
MEXIy CTPOCHUEM aToMa, XUMHYECKOU CBS3BIO, TUIIOM
KpUCTAJUIMYECKOW  pemIeTKh  METauIoB M HX
CO€IMHEHUH, UX 00IMUMHU (PU3HUECKUMHU CBOMICTBAMH

13

XUMHYECKHE CBOUCTBA METAJI-
JIOB

14

XUMHAYECKHE CBOMCTBa

MCTal1JI0B

XUMHYECKUE CBOWMCTBA METANIOB Kak
BOCCTAaHOBHUTEJICH, a TaKKe B CBETE HX
TOJIOKEHUSI B DJIEKTPOXUMHYECKOM Py
HaNpsHKEHU METaJIOB.

HemoncTpamuu. BzaumopeincTBue Me-
TaJJIOB C HEMETAJUIAMHU.

JlaGopaTtopuble onbIThl. 12. Bzaumo-
JIEWCTBUE PACTBOPOB KHUCIOT M COJIEH C
MeTaJuIaMHu

OrnpeienieHne TOHITHS «PSAJl aKTHBHOCTH METAIOBY.
XapakTepucTUKa XUMHYECKHX CBOWMCTB  MPOCTHIX
BEIIECTB-METAJIIOB.

OOBsCHEHNE 3aBUCHMOCTH CBOMCTB (HUIH TIpeJICKa3aHHe
CBOWCTB)  XHMHYECKHX  DJIEMEHTOB-METAJUIOB  OT
noyiokeauss B Ilepumoguyueckoil cuUCTEeME XUMHYECKHUX
anemenToB [[. . Menaeneena.

CocraBjeHre MOJCKYISIPHBIX YpPaBHEHHMI peakIdi, Xa-
PAKTEPU3YIOIINX XUMHUYECKUE CBOMCTBA METAJUIOB M UX
COCIMHCHHUM: DOJICKTPOHHBIX YPaBHEHHH IIPOIIECCOB
OKHCJIEHUS-BOCCTAHOBJICHHUS; YpaBHEHUH
AJIEKTPOJUTHUYECKOM  JUCCOLMALIMU;  MOJICKYJISIPHBIX,
MOJIHBIX M COKpPAII€HHBIX MOHHBIX YPAaBHEHUM peakiuil
C Y4aCTHEM DBJIEKTPOJIUTOB.

VYcranoBieHue MIPUYUHHO-CIICJICTBEHHBIX CBsI3ei
MEXy CTPOEHUEM aToMa, XUMHYECKON CBS3bIO, TUIIOM
KPUCTAJUIMYECKOM  pEIIeTKH  METaNIoB U HUX
COCJIMHEHUH, UX XUMUYECKUMHU CBOMCTBAMH.
HalGmroneHue u onmucaHue XUMHUYECKOTO IKCIIEPUMEHTA.
[IpencraBnenre WHGOPMAIMK B BHJAC TaOJIHI], CXEM,
ONIOPHOTO KOHCIEKTa, B TOM YHCJIE C NPUMEHEHHEM
cpeacts U KT

15

Mertannel B npupoae. Oouiue
CIIOCOOBI UX TIOTYYECHUS

Mertannsl B mpupoje. O0mue cnocoOsl Ux
MOJTY4YEHHUS.

Jlaboparopubie onbIThl. 13. O3HakoM-
neHue ¢ pynamu xkenesa. 14. OkpammBa-

CocraBneHre MOJIEKYISPHBIX YpPaBHEHHUH peakuuid u
JJIEKTPOHHBIX  YPABHEHMM IPOLIECCOB  OKUCIICHHUSA-
BOCCTaHOBJICHUS, XapaKkTepU3yIOIINX CrocoOBl
MIOJIyYEHUS] METAJIJIOB.

75




HUC IINIaMCHH COJIAMHU IICJIOYHBIX MCTaJl-
JOB

[Tonbop (c MOMOIIBIO YUUTENsI) CIIOBAPEH, SHIIUKIIONE-
JIMiA, CIPABOYHUKOB, 3JEKTPOHHBIX JIHCKOB M JPYrUX
UCTOYHUKOB MH(POPMALIUHU, HEOOXOJUMBIX JJIS1 PELICHUS
y4eOHBIX 3a/au.

ComnocrapiieHne HHPOPMAIIHH, TTOJYYEHHOW U3 pa3ind-
HBIX UICTOYHHNKOB

16

Tlonarue 0
METAJIOB

KOPPO3UH

Koppo3sus metaimoB u cnoco0sr 60ps0bI €
HEel

Onpenenenrs NOHATUN «KOPPO3US», «XUMHUYECKAs] KOP-
PO3UD», «AIEKTPOXUMUYECKAST KOPPO3HSI».
WMmrocTpanyss MOHATHA — «KOPPO3USA», «XUMHUYECKAst
KOPpO3Us», «QIEKTPOXUMHYECKAS KOppO3Us»
IIpUMEpaMu IPOLECCOB, TPOUCXOMAIINX C Pa3INYHBIMHU
MeTa/ulaMH.  XapaKTepUCTHUKa  CIIOCOOOB  3alllUTHI
METAJUIOB OT KOPPO3HH

17

OOmass xapakTepUCTHKa OJJie-
MEHTOB 1A TPYIIIBIL.
CoenHEHUS IIEIOYHBIX Me-
TaJJIOB

OOmiass xapakKTepHCTHKa IEIOYHBIX Me-
tajuioB. Mertamisl B mpupojne. OO6mue
crocoObl ux mosrydaeHusi. CTpoeHue ato-
MoB. lllenouyHble MeTaIbl — TIPOCTHIC
BellecTBa. BakHeHIIe COeNUHEHUS Ie-
JIOYHBIX METAJIOB — OKCHJIBI, THAPOKCH-
Il U CONU (XIIOPUIBI, KApOOHATHI, CYIIb-
daTel, HUTpATHI), UX CBOMCTBA U MpPUME-
HEHHME B HApOJHOM Xo3siicTBe. Kanuiinbie
ynoOpeHus.

HemoncTpamuu. OOpa3upl IICIOYHBIX H
IIEJIOYHO3EMEILHBIX MeTauioB. B3aumo-
JICCTBUE HATpHs, JUTUS C Bojaou. Biau-
MOJICHCTBHE HATPHS C KUCIOPOIOM

OmpeneneHne  TOHSATHS — «IIEJOYHBIE  METAJUIBD».
CocraBiieHHE XapaKTEPUCTUKH MIETOYHBIX METAJUIOB 110
ux noioxenuro B Ilepmogmueckoid  cucreme
xuMHu4decknx djemenToB J[. . Meneneena.

XapakTepruCcTHKa CTPOCHUS M 0OIMMX (GU3UUSCKUX U XH-

MUYECKHX CBOWCTB HIETOYHBIX METaJIJIOB.
XapakrepucTuka (U3NYSCKUX U XUMHUYCCKHX CBOMCTB
OKCHJIOB ¥ THJAPOKCHUIIOB IIEJIOYHBIX METAJUIOB.

OOBsCHEHNE 3aBUCUMOCTH CBOWCTB (HMIIH IIpEJCKa3aHKE
CBOMCTB) IIEJIOYHBIX METAJJIOB OT ToyioxkeHus B [lepu-
OJMYECKOM cucTeMe XUMHUYecKuxX »sjeMeHToB /. M.
Meuneneesa.

CocraBjieHre MOJCKYISIPHBIX YpPaBHEHHMI peakIyi, Xa-
PaKTEPU3YIOIINX XUMHUUYECKHE CBOMCTBA IIEJIOYHBIX Me-
TQUIOB M WX COCIUHEHHUH: AJICKTPOHHBIX YpaBHEHUU
MIPOIIECCOB  OKHMCIICHUS-BOCCTAHOBIICHUS, YpaBHEHUU
AJICKTPOJIMTUYECKOW  JIUCCOLIMALIMM;,  MOJICKYJISIPHBIX,
MOJIHBIX U COKPAIllEHHBIX MOHHBIX YPaBHEHUU peaKIuit
C y4acTHEM DJICKTPOJIUTOB.

VYcranoBnenue NPUYMHHO-CJIEACTBEHHBIX  CBsI3eH
MEXJy CTPOEHHUEM aToMa, XUMHUYECKON CBS3bIO, TUTIOM
KPUCTAJUIMYECKOM PEIIETKH MIEJIOYHBIX METAIJIOB U UX
COCIMHECHUH, ux XUMHUYECKUMH CBONCTBaMH.
Borunicenuss  1mo  xuMmMu4eckuMm  dopMylaM |
YpaBHEHUSIM pPEAKIUH, MPOTEKAIIUX C YYaCTHEM
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MICJI0YHBIX METAJIJIOB K UX COGI[I/IHGHI/II;'I

18 | IllemoyHO3eMeabHBIC  MeETal- OOmas  xapakTepuctuka  djaeMeHToB | OmnpeneneHue TTOHSATHS «IIEeJI0YHO3EMETbHBIS
npl.  CoenuHEHHs IEeJI0YHO- rnaBHoit moarpymnmnsl Il rpynmel. CTpo- | MeTauib». CocraBieHue XapaKTePUCTUKU
3eMeJIbHBIX METaJIOB eHue aTOMOB. [IlenouHO3eMeINbHBIC | IIETOYHO3EMEIBHBIX METANIOB MO HUX TIOJIOXKEHHUIO B

MeTaJulbl — IPOCThIE BellecTBa. Baxknei- | Ileproanueckoii cucreMe XuMudeckux 3ineMenTos /1. .
e COCAWMHEHUS IIEJOYHO3EMENIbHBIX | MeHeneeBa. XapaKTepUCTHKA CTPOCHHS H  OOIIHX
METaJUIOB — OKCHJIbI, THUJIPOKCUIBI | | (PU3HUECKUX u XUMHYECKUX CBOMCTB
conu (XJIOpHUABI, KapOOHAThI, HHUTPATHI, | IICIOYHO3EMEIbHBIX  META/NIOB.  XapaKTepUCTUKA
cynbdater, (ocdarel), HX CBOWCTBA U | QU3HUYECKUX W XUMHUYCCKUX CBOHCTB OKCHIOB U
MPUMEHEHWE B HAPOJHOM XO3SMCTBE. | THAPOKCHIOB IET0YHO3EMEbHBIX METaJIJIOB.
JdemoncTpanuu. BzaumoneiictBue kanb- | OObsiCHEHHE 3aBUCUMOCTH CBOMCTB (MJIH MpEJCKa3aHue
usi ¢ BoJIoW. B3amMojelicTBe MarHus ¢ | CBOMCTB) IEJI0YHO3EMENIBHBIX METAJUIOB OT ITOJIOKEHHUS
KHUCJIOPOJIOM. B [leproanueckoil cucteMe XMMUYECKUX DJIEMEHTOB /[I.
JlabopaTopHble onbiThbl. 15. Bzaummo- | . Menneneena.

nerictBue Kanplusa ¢ Bogoul. 16. Ilomyde- | CoctaBieHne MOJIEKYJISPHBIX YpPaBHEHHM pPeakHid,

19 | lllemoyHo3eMeIbHbIC .

MOTATIIEL Coemens HHE THPOKCH/IA KIIbLHA 1 HCCIIE0BAHHE | XapaKTEPH3YIOUIIX XIMHUYECKHE CBOMCTBA INENOUHO-
€ro CBOWCTB 3eMEJIbHBIX METAJUIOB M MX COCAUHEHUN: AIEKTPOHHBIX
IHENOTHOSCMENBHBIX YpaBHEHUH IIPOIECCOB  OKHCJICHUS-BOCCTAHOBIICHHS;
MCTaJIOB. YpaBHEHUH 3JIEKTPOTUTUUECKON JUCCONUALINHU; MOJIEKY-
JIIPHBIX, MOJHBIX U COKPAIEHHBIX MOHHBIX YpPAaBHEHUH
peaKkui ¢ y4aCTUEM DJICKTPOJIUTOB.
YcranoBiieHune MPUYUHHO-CJIEICTBEHHBIX CBsI3EM
MEXKYy CTPOCHHUEM aToOMa, XUMHYECKOH CBS3bIO, TUTIOM
KPUCTAJUIMYECKON peleTKn HIEJIOYHO3EMEITbHBIX
METAUIOB U HUX COCIUHEHUH, HUX XUMHYECKUMH
cBoiicTBamu. HaOmroneHne u omucaHUE XUMHYECKOTO
AKCIIEPUMEHTA. Bpiunciienuss 1mo  XUMHUYECKUM
dbopMynaM W ypaBHEHHUSM PEAKIUH, MPOTEKAIOIIUX C
y4aCTHEM  IIEJIOYHO3EMENIbHBIX METa/NIOB W HX
COEeqUHEHNN
20 | AmroMHHUH U €r0 COCTUHCHHS Crpoenue atoma, (usmyeckue u xumu- | CocTaBieHHE XapaKTEPUCTHKN AJIFOMUHUS 110 €T0 T0JIO-
YeCKHEe CBOMCTBA aJIIOMHHHUS KakK Mpoc- | )keHuro B llepuogmyeckoid cucteMe XUMHUYECKHX HJie-
toro BemectBa. CoeauHeHus: amtoMmuHus | MeHTOB 1. V1. Menneneena.
— OKCHUJ W THAPOKCH], X amM(bOTEepHBIN | XapaKTEepUCTUKA CTPOCHUS, (PU3MUECKUX U XUMUYECKUX
21 | AnroMHUHHI 1 €ro cOeqUHEHUS

xapakrep. Baxuenine conu aatOMUHUA.
ITpumenenune AITFOMUHUS " ero
COEIUHEHUI.

CBOMCTB aJIFOMHUHMS.
XapaKTepI/ICTI/IKa (I)I/ISI/I‘ICCKI/IX U XUMHYECKUX CBOMICTB
OKCHUJa U TUAPOKCHUA AJIFOMUHUS.
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Jlaboparopubie omnbiTel. 17. Ilomydenue
TUAPOKCUIA AFOMUHUSL U HUCCIEI0BaHUE
€ro CBOMCTB

OObsicHEeHHE 3aBUCUMOCTH CBOMCTB (MJIM MpECKa3aHue
CBOWCTB) aJIlOMUHUS OT nojoxkeHust B Ilepuoauueckoit
cucreMe xumuueckux ’neMeHToB . 1. Menaeneena.
CocraBiieHHE MOJIEKYISIPHBIX YPaBHEHUU pEaKIUi, Xa-
PAKTEPU3YIOIIMX XUMHUUYECKHME CBOWCTBA AIFOMUHHS H
€ro COCIMHEHUM: BJEKTPOHHBIX YPAaBHEHHUU MPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHHUS; YPABHEHUN AJIEKTPOJIUTH -
YECKOM JMCCOLMAlNH; MOJICKYJSAPHBIX, MOJIHBIX H CO-
KpPAlICHHBIX MOHHBIX YPABHEHUN PEaKLHUU C y4acTHEM
ANEKTPOIUTOB.

VYcraHoBIEHHE ~ NPUYUMHHO-CIEACTBEHHBIX  CBS3€EH
MEKJIy CTPOEHHEM aToOMa, XUMHYECKON CBS3bIO, TUIIOM
KPUCTAJUIMYECKOM  PEIIETKHM  aJIOMUHUS H  €ro
COCIMHEHUH, €r0 XUMHYECKUMH CBOMCTBAMU.
HalGmronenue u onmmucanne XUMHUYECKOTO SKCIIEPUMEHTA.
Beruucnennss mno  xumudeckuM  dopmyiIaMm  H
YpPaBHEHUSM pEaKIUi, NPOTEKAIIUX C Yy4aCTHEM
ATIOMUHUS U €0 COSTMHEHNH

22

Keie3o u ero coequHeHNs

Crpoenue atoma, (pu3myecKkue W XUMH-
YECKHUE CBOMCTBA jKelie3a KaK TMPOCTOTO
BEIIECTBA.

Tenernueckue psiapl Fe* u Fe®'. Bax-
HEHUIIINE COIH KeJie3a. 3HaueHHe Kee3a 1
€ro COCIWHEHHWH JUIsi TPUPOJbI U Ha-
POJHOTO XO3SMCTBA.

HemoHncTtpanun. BzaumoneiictBue Me-
Ta/UIOB ¢ HeMeTrautamu. [lomydeHue rum-
pokcuaoB  keme3a  (II) w  (II).
JlaGopatopuble omnbITEl. 18. B3ammo-

CocTaBiieHHE XapaKTEPUCTUKH XKeJe3a MO €ro MoJioxke-
Huio B Ilepuoandeckoi cuCTeMe XUMHUYECKUX DIEMEH-
toB JI. 1. Menneneera.

XapakTepucTruKa CTPOCHHs, GU3NIECKUX U XUMUUYECKHUX
CBOMCTB KeJie3a.

XapakrepucTuka (U3UYSCKUX U XUMHYCCKHX CBOMCTB
OKCHJOB U THAPOKCHUIOB KeJe3a.

OOBsCHCHNE 3aBUCUMOCTH CBOMCTB (HMIIH IIpEJCKa3aHUC
CBOMCTB) KeJie3a OT moJiokeHus B [leproauyeckoii cuc-
TeMe xuMmudeckux osiaemeHToB JI. K. Menzaeneesa.
CocraBiieHHE MOJEKYJSPHbIX YpaBHEHUN peakUui,
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JICCTBUE >K€Jie3a C COJITHOM KHCJIOTOM.
19. Ilonydenune ruapokcuaoB xenesa (1)
u (III) n n3yuenue ux cBOMCTB

XapaKTEPU3YIOLUX XUMUUECKUE CBOMCTBA JKEJIe3a U €r0
COCIMHEHUM: DIIEKTPOHHBIX YPABHEHUH MPOLIECCOB
OKHCJICHUA-BOCCTAHOBJICHUS; YPAaBHEHUM JJIEKTPOJIU-
TUYECKON JTMCCOLMALIMN; MOJIEKYJISIPHBIX, ITOJIHBIX U CO-
KpPAlICHHBIX MOHHBIX YPABHEHUN PEaKLMH C y4acTHEM
IEKTPOJIUTOB.

VYcraHoBIIeHHE IIPUYMHHO-CJIEACTBEHHBIX  CBs3€HU
MEXIy CTPOCHUEM aTOMa, XUMHYECKOU CBS3bIO, TUIIOM
KPUCTAJUIMYECKON PELIETKH JKEJIe3a U €ro COCIUHEHUH,
€ro XUMUYECKUMH CBOVCTBAMH.

Habntonenue u onrucanne XMMUYECKOTO 3KCIIEPUMEHTA.
Boluncnienuss  nmo  xumuueckuMm  dopMyiaM |
YPAaBHEHUSM pPEAKUUH, MPOTEKAIIHUX C Y4aCTHEM
JKeJie3a M ero CoeJUHEHUHN

23 | O6o0meHne 3HaHUU MO TeMe Beruuciienrnss  mo  XuMudeckuM  opMmyiaam |
«Mertanmab»y YpaBHEHUSM PEAKIUN, TMPOTEKAIHUX C YJaCTHEM
METAUIOB MW uX coenuHeHud. IlpencraBienue
uHpopMmaruu 1o Teme «MeTaiey B BHAE TaOHII,
CXeM, ONOpPHOTO KOHCIEKTa, B TOM UHCIE C
npumenenuem cpeacts U KT.
[TonnMaHue TPUYMH CBOETO HEyCIexXa W HaXOXICHUE
croco0O0B BBIX0JIa U3 3TOW CUTYaIluu
24 | KonTpoJabHasi padoTa Ne2
«MeTamibb»
TEMA 2. IPAKTUKYM 1. «CBOMCTBA METAJIJIOB U UX COEJJUHEHU» (2 uaca)
25 | Pemenue Pemienne skcrepuMEHTAIBHBIX 3a7ad Ha | DKCHEPHUMEHTAIBHOE HCCIICIOBAHUE CBOWCTB METAJIIOB

OKCIICPUMCHTAJIbHBIX 3aJa4 Ha
paClio3HaBaHUC W IIOJTYUCHUC
COCIMHEHUM METaIJIOB

paciio3HaBaHUC U IOJTYUCHUC COCI[I/IHGHI/Iﬁ
MCTAlJI0OB

U UX COCIMHECHHM, PEIIICHNE YKCIICPUMEHTAIbHBIX 3a1a4
o TeMe «MeTabiy.

Pabora ¢ maGopatopHbIM 00OpYyIOBaHHEM M HarpeBa-
TEJIbHBIMH NPHOOPAMH B COOTBETCTBHHU C IPaBUIAMH
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26

Pemenne
AKCIIEPUMEHTAIBHBIX 3aJ1au Ha
pacro3HaBaHUE U TIOJyuyeHUE
COCIMHEHUN METaJIJIOB

TEXHUKH 0€30TaCHOCTH.

HaGntonenue cBONCTB METauIOB M MX COCIUHEHUUN H
SIBIICHUH, TIPOUCXOISAIINX C HUMH.

Ornucanne XUMHUYECKOTO 3KCIIEPUMEHTA C TIOMOIIIBIO €C-
TECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SA3bIKA
XUMHH.

dopmynpoBaHUe BBIBOJIOB 1o
MIPOBEJICHHOTO SKCIIEPUMEHTA.
Omnpenenenne (MCX0asd U3 yU4eOHOM 3a1a4M) HEOOXOIH-
MOCTH HCIT0JIb30BaHUSI HAOJIOICHUS WJIH DKCTICPUMEHTA

pe3yabTaTam

TEMA 3. HEMETAJLJIBI (25 uacoB)

27

OO01as xapaKTepUCTHKA HEMe-
TaJIIOB

OOmiass  XapakTEepUCTHKa HEMETaJUIOB:
noyiokeHne B Ilepwogudeckoii cucreMme
xuMudeckux saemeHtoB [[. . Mennaene-
€Ba, OCOOEHHOCTH CTPOEHHUS aTOMOB,
3JeKTpooTpuarebHOCTh (D0) Kak Mepa
«HeMmeTasmmmyHocTh», psag 0. Kpucran-
JUYECKOE CTPOCHHE HEMETaLIoOB —
MIPOCTHIX BEIIICCTB. Amtotponus.
®dusznyeckue - CBOMCTBA  HEMETAJIOB.
OTHOCHUTEIBLHOCTh IIOHSATHH «METaD» M
«HEMETaIl»

OmnpeneneHnuss TOHATHA «HEMETAIUIB», «TaJOTEHBI»,
((aJ'IJ'IOTpOHHI)IG BUIONU3MCHCHU).

XapakTepruCcTHKa XUMHUYECKUX 3JIEMCHTOB-HEMETAJIJIOB:
CTpoeHHE,  (Hu3WUYecKue  CBOWCTBA  HEMETAIIIOB.
CocTraBneHre Ha3BaHHUM COEIWHEHWH HEMETAIJIOB IO
dbopmyne u ux GopmMys o Ha3BaHUIO.

OObsicHEHHUE 3aBHCUMOCTH CBOMCTB (mmm
MPEACKa3bIBAHNE CBOMCTB) XHMHYECKHUX DSJIEMEHTOB-
HEMETAJUIOB OT mojokeHus B Ilepuoandeckoit cucreme
XuMH4YecKux djemenToB . . Menneneena.
YcranoBieHHe MPUYIUHHO-CJICACTBEHHBIX CBs3eH
MEXIy CTPOCHHUEM aToMa, XMMHUYECKOW CBS3BIO, TUIIOM
KPUCTAJUIMYECKON  PEIICTKH HEMETALIOB M HUX
COeMHEHUH, NX (PU3NIECKUMH CBOMCTBAMHU.

B guanore ¢ yuureneM BEIpaOOTKA KPUTESPUEB OLICHKH U
OmpeieJIeHuEe CTETIICHH YCIICIIHOCTH BBITIOJHEHUS CBOCH
paboThl M pabOThI BCEX, MCXOIS U3 UMEIOIIUXCS KPUTE-
pHUEB, COBEPIICHCTBOBAHUE KPUTEPUEB OIICHKU M UX UC-
MOJIb30BAHME B XOJ€ OLIEHKH M CAMOOILIEHKHU

28

OOuire xMMHUYECKHE CBOMCTBA
HemeTayioB. Hemeramisl B
NPUPOJIE U CIOCOOBI MX IIO-
JTy4eHus

O6H_[I/Ie XMMHUYECKHE CBOMCTBA HEMeETal-
JOB

XapakTepucTHKa XUMHYECKHX 3JIE€MEHTOB-HEMETAUIOB:
cTpoeHue,  (u3HuUecKue  CBOWCTBA  HEMETAJUIOB.
CocraBieHre Ha3BaHWN COEIWHEHHI HEMETaNIOB IO
dbopmyne u ux hopMyI MO0 Ha3BAHUIO.

CocraBieHre MOJEKYISPHBIX ypaBHEHUH peakiui, xa-
PaKTEPU3YIOUIUX XUMHYECKUE CBOMCTBA HEMETAJUIOB H
WX COCIMHEHUH, JJEKTPOHHBIX yYpaBHEHU MPOIECCOB
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OKHCJICHUS-BOCCTaHOBIICHHSL.
YcranoBiaeHue MPUYHUHHO-CJICACTBEHHBIX CBsI3EH
MEXKJIy CTPOEHHUEM aTOMa, XUMHYECKOM CBS3bIO, TUIIOM
KPUCTANIMYECKON  pEIIETKH  HEMETalJIoOB W HUX
COCIMHEHUH, UX XUMHUUYECKIMH CBOMCTBAMH.
BhInmosHeHHEe pacyeToB MO XUMHUYECKHM (GopMyliaM U
YpPaBHEHUSIM PEAKIUi, NPOTEKAIIUX C Y4aCTUEM
HEMETaJIJIOB ¥ NX COCTUHECHUMN

29

Bonopon

[Tonoxxenne Bogopoxaa B Ilepnoanueckont
CUCTEME XMMHUYECKHX 3yemeHToB /JI. .
MenpneneeBa.  Crtpoenue  atoma |
MOJICKYJIbIl. DU3HUYECKHEe W XUMUYCCKUE
CBOWCTBa BOJIOPOJA, €ro TOJydeHHE U
MIPUMECHCHHE.

Jla6opartopusie onbIiThl. 20. [lonyuenue u
pacrno3HaBaHUE BOJOPO/Ia

XapakTepucTuka BOJOPOJa: CTPOCHHE, (PU3NUYSCKUE H
XUMUYECKHE CBOWCTBA, TOJIYyUCHHE U TPUMEHEHHE.
CocraBiieHHe Ha3BaHHUI COCIMHEHHI BOAOPOIa IO Qop-
MyJie U ux GopMys IO Ha3BAHUIO.

OObscHEHnEe 3aBUCUMOCTH CBOMCTB (MJIM MpEICKa3bIBa-
HHE€  CBOWCTB) BOJOpPOJa OT  TIOJIOKCHHS B
IIepnoanueckoil cucreMe XuMH4YeCcKHuX 1eMeHToB JI. W.
MenneneeBa. CocTaBieHue MOJEKYJISIPHBIX YpaBHEHUH
peaKkui, XapaKTEePU3YIOIIUX XUMHYECKHE CBOWCTBA
BOJIOPOJA, OJICKTPOHHBIX  YPaBHEHHH  IMPOIECCOB
OKHCJICHUA-BOCCTAHOBJICHUS; MOJEKYJSAPHBIX, IMOJHBIX
M COKpaIllCHHBIX HOHHBIX YPaBHEHHMH peakiIuil ¢
Y4aCTHEM DJJIEKTPOJIUTOB. YCTAaHOBJIEHUE IMPUYMHHO-
CIEICTBEHHBIX CBS3€M MEXIy CTPOCHHEM aroMa,
XUMUYECKOM  CBS3bIO, TUIIOM  KPUCTAUIMYECKOU
pelIeTKH BOAOPOJa, ero PU3N4eCKUMH U XUMUYECKUMHU
CBOMCTBaMH.

Habnronenue u onucanne XMMHUYECKOTO SKCIIEPUMEHTa
10 PaCIO3HABaHUIO BOJIOPOJA.

BrinmonHenue pacueToB Mo XUMHYECKUM (GopmyiaMm U
YPaBHEHUSIM pPEAKUUN, MPOTEKAIIUX C Y4YaCTHEM
BOJIOPOJA U €r0 COETUHEHUN
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30

Bona

Crpoenue Mosekynsl. Bonopoanas xu-
MHUYECKasg CBs3b. PU3MYECKHE CBOWCTBA
BOJIbl. AHOMaJUU CBOMCTB BOAbL. ['mapo-
¢unbHBle W TUAPOGOOHBIE BEIIECTBA.
XuMu4yecKue cBocTBa Boibl. KpyroBopor
BOJIbI B Tipupojie. Bomoouncrtka. Aspanus
BO/bI. beITOBBIE (DMBTpEI. MUHEpaNbHbIE
BOJIbL. JlucTrimmmpoBaHHas

BOJIa, €€ TIOJydeHHEe W TNPUMEHEHHE.
Jlaboparopusie ombiTel. 21. Hccnemo-
BaHHE MMOBEPXHOCTHOTO HATSHKEHUS BOJIBI.
22. PactBOopeHMe TMepMaHraHara KaJus
WJIM MEIHOTO KYIopoca B BOJIE.

23. I'maparanus 00€3BOKEHHOTO CYyIbda-
ta Meau (11). 24. U3rotoBneHue rumncoBo-
ro ormeyarka. 25. O3HaKOMJIEHHE C KOJI-
nexkuueil ObITOBBIX (QuibTpoB. 26. O3Ha-
KOMJICHHE C COCTAaBOM MUHEPAIHHOU BO/IBI

XapakTepucTUKa BOABL: COCTaB, PU3UIECKUE U XUMUYE-
CKHE CBOMCTBA, HAX0XKJACHHUE B IIPUPOJIC U IPUMEHEHUE.
CocraBieHre MOJIEKYJISPHBIX YpaBHEHUH pEaKLUH,
XapaKTEepPU3yIOIUX XUMHYECKHME CBOWCTBA  BOJBI,
WIEKTPOHHBIX YPAaBHEHUM  IPOLIECCOB  OKUCIICHUS-
BOCCTAHOBJICHUS.

VYcraHoBIIeHHE IIPUYMHHO-CJIEACTBEHHBIX  CBs3€HU
MEXKY XUMUYECKON CBS3bIO, TUIIOM KPHUCTAJUIMYECKOM
pewer-

KA BOJbI, €€ (U3MYECKUMU U XUMHYECKUMHU CBOMICT-
BAMM.

BolnosnHeHne pacueToB MO XUMHYECKUM GopMysaM H
YPaBHEHUSIM PEAKIMH, MPOTEKAOIIMX C y4aCTUEM BOJIbI

31

T"ajmorensl

OOmrass ~ XapakTepuCTHKa  TaJlOTCHOB:
CTPOCHHE aTOMOB; IPOCTHIC BEIIECTBA H
OCHOBHBIC COCIUHEHHUS TaJOreHOB, WX
cBorictBa. KpaTkue cBemeHusi o Xjope,
opome, ¢rope u moxe. [Ipumenenue ra-
JIOTGHOB M WX COCIWHECHHA B HApOTHOM
XO3SIUCTBE.

HemoncTpamuu. OOpa3npl TaJloreHOB —
MPOCTHIX  BeIIECTB.  BzauMmojelcTBue
raJjoreHoB ¢ HaTpueM, aJIOMHHHEM.
BriTecHenne ximopoM Opoma WM HMOJIa U3
PacTBOPOB MX COJICH

XapakTepucTUKa TaJIOTeHOB: CTpoeHUe, (PU3UYECKue U
XUMUYECKAE CBOWMCTBA, IIOJYYCHHE W TPUMCHCHHE.
CocraBiieHUe Ha3BaHUM COEOUHEHUU TaJIOTCHOB IIO
dhopmyite 1 uX Gopmys IT0 Ha3BAHUIO.

OObsicHEHNE 3aBUCUMOCTH CBOMCTB (MJIU TPE/ICKa3bIBa-
HHE CBOMCTB) TAJIOT€HOB OT MoJioxkeHus B [lepuoauuec-
KO cucTeMe XuMHdeckux osimemenTtoB . .
Mengaeneea. CocTaBieHHE MOJCKYISIPHBIX ypaBHEHHI
peakinii, XapaKTePU3YIOIIUX XUMHUYECKUE CBOMCTBA
TaJIOT€HOB, JJIEKTPOHHBIX  ypPaBHEHUIl  IPOIECCOB
OKHCJICHHUSI- BOCCTAHOBJICHUSI.

YcraHoBIIeHHE MPUYMHHO-CICACTBEHHBIX  CBs3el
MEXIy CTPOCHHUEM aToMa, XUMHYECKOU CBS3BIO, TUIIOM
KPUCTaJUTMYECKOM PEIICTKH rajoreHoB, ero
(bU3NYECKUMU U XUMUYECKIMHU CBOWCTBAMHU.
BrITloTHEHHE pacyeToB MO XUMHUYECKUM (opmyiaaM Hu
YpaBHEHUSAM peakUui, MPOTEKAIUX C YydacTHeM
rajoreHOB

32

COC,Z[I/IHCHI/ISI raJorc¢HoB

OcHOBHEIE COCOINHCHUA raJJOr€HOB:
TaJIOTCHOBOJOPOJBI, COJIN raJJIOr€¢HoO-

XapaKTCpI/ICTI/IKa COCAUHEHUI TaJIOreHOB: COCTaB,
(I)I/ISI/ILICCKI/IC N XUMHYCCKHUC CBOﬁCTBa, MOJIYYCHHUEC U
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BOIOPOJHBIX KUCIIOT.

Hemonctparuu. OOpa3ubl  IPUPOIHBIX
COEIMHEHUH XJIOpa.

JlaGopaTtopusie onbIThl. 27. KauecTBeHHas
peaKknusd Ha ralor€Hu-uOHbL

MIPUMEHEHHE.
CocrapiieHHEe Ha3BaHUW COEAMHEHUN TaJOT€HOB 110
dbopmyrie 1 ux GOpMyIT IO HA3BAHUIO.

CocraBiieHHE MOJIEKYISIPHBIX YPaBHEHUU pEaKIUi, Xa-
PAKTEPU3YIOIIMX XHUMUYECKUE CBOMCTBA COECIMHEHUM
rajJjoreHOB, JJICKTPOHHBIX  YPAaBHEHHH  IPOLIECCOB
OKHCJIEHUS-BOCCTAHOBJICHHUS; ypaBHEHUM
ANEKTPOJIUTUYECKON  IHCCOLMALNH; MOJICKYJISPHBIX,
MOJIHBIX U COKPAIEHHBIX MOHHBIX YpaBHEHUM peaKIuil
C YYACTHEM BJIEKTPOJIUTOB.

VYcraHoBIEHHE ~ NPUYUMHHO-CIEACTBEHHBIX  CBS3€EH
MEXKIY XUMUYECKON CBS3bI0, TUIIOM KPUCTALUIMYECKOM
pelIeTKH COCNMHEHHUM TaJIOT€HOB, UX (U3UYECKUMU U
XUMUYECKUMH CBOMCTBAMH.

HabGmronenue n onrcanne XUMHUECKOTO IKCIIEPUMEHTA
M0 PAacCMO3HABAHUIO XJIOPUI-, OPOMHII-, HOJUI-UOHOB.
BrimioHeHNE pacdyeToB Mo XUMUYECKUM (opmyiamM Hu
YpPaBHEHUSIM PEAKIUH, MPOTEKAIINX C YYaCTHUEM
COEQUHEHNN TaJJIOr€HOB

33

Kucnopon

Crpoenne aTtomMa W aUIOTPOTHS KHUCIIO-
pona; CBOMCTBA M MPUMEHEHHE €T0 ajuio-
TpOIHBIX Moaudukanui. JlabopaTopHbie
onbIThl. 28. [lonydyeHune u pacrno3HaBaHuE
KHCIIOPO/Jia

XapakTepucTuKa KHUCIOPOJa: CTPOCHHUE, aTOTPOIIHS,
bu3MYeCKue W XUMUYECKHUE CBOMCTBA, MOJIyUCHHE H
MIPUMEHCHHE AJUTOTPOITHBIX MO (UKAIIHI.
CocraBiieHHE Ha3BaHUN COCIUHEHUW KHCJIOpOAa IO
dhopMmyite 1 uX GopmyJ II0 Ha3BAHUIO.

OObsicHEHHE 3aBUCUMOCTH CBOMCTB (MJIU TIPE/ICKAa3bIBa-
HHE CBOWCTB) KHCJIOpO/aa OT noJiockeHus B [lepuoauuec-
KO cucTeMe XuMHdeckux dmemenTtoB . .
MenneneeBa. CocTaBieHHE MOJCKYJISIPHBIX ypaBHCHUH
peakinii, XapaKTepU3YIIIUX XUMHUYECKHE CBOMHCTBA
KHUCJIOPOJia, OJEKTPOHHBIX YpaBHEHUH  MPOIECCOB
OKHCJICHHUSI- BOCCTAHOBJICHUSI.

YcraHoBIIeHHE NPUYMHHO-CJICACTBEHHBIX  CBs3eH
MEXIy CTPOCHUEM

aToMa, XMMHYECKOW CBS3BIO, THUIIOM KPUCTAJUIMUYECKOMN
pEIIETKH  KHUCJIOpOJa, ero ¢buznueckumMu U
XUMUYECKUMH CBOMCTBAMU.

BrlnonHeHne pacueToB MO XUMHYECKUM (GopMylaM H
YpaBHEHHUSM peaklul, MPOTEKAIUX C YyJacTHEeM
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KUCIIOPOa

34

Cepa, ee pusmyeckue U XUMHU-
YECKHE CBOMCTBA

CrpoeHue aromMa M ajUIOTPONUSL CEPBI;
CBOMCTBA M TNpPUMEHEHHE POMOMUYECKON
CEpBI.

JemoHncTpanuu. B3auMmoaeiicTBrue cepsl C
METaJUIaMH, BOJOPOJIOM M KHCIOPOIOM.
JlaGopaTtopusie onbITHL. 29. ['opeHue cepbl
Ha BO3JlyX€ U B KUCJIOPOJIE

XapakTepucTuka  CEepbl:  CTPOEHHE,  AJUIOTPOIIHS,
bu3MYecCKue W XUMUYECKHE CBOWMCTBA, TOJy4YeHHUE U
MIPUMCHCHHE.

CocraBiieHHE HAa3BaHWUN COCIMHEHUN CEpPBI MO (hopMyIie
1 uX GOPMYII 10 Ha3BAHUIO.

OObBsICHEHHE 3aBHCHMOCTH CBOMCTB (MUIH IIPEIACKA3bI-
BaHHE CBOMCTB) CEpbI OT MojoKeHus B [leproandeckoi
cucteMe XxuMudeckux anmemenToB /1. 1. Menpeeena.
CocTaBiiecHHE MOJICKYJSAPHBIX YpPaBHEHUH pEaKIUH,
XapaKTepU3yIOIINX XUMHUYECKHE CBOIICTBa  Cephl,
SNIEKTPOHHBIX YPABHEHUH TPOIECCOB OKUCICHHUS- |
BOCCTaHOBJICHHUSI.

YcTaHoBlIeHHE ~ NPUYMHHO-CIEACTBEHHBIX  CBs3Ei
MEX1y CTPOCHHEM aToMa, XUMUYECKOW CBS3bIO, TUIIOM
KPUCTAJUTMYECKON PEIIETKH Cepbl, ee (U3MUYECKUMU U
XUMHYECKUMH CBOHCTBAMHU.

BrimonHenue pacueToB Mo XMMHYECKUM (GopMylaM H
YpaBHEHUSM PEaKIuii, MPOTEKAIIINUX C YYACTHEM CEPBI

35

CoenuHeHus cepsl

Oxcuppt cepsl (1V) u (VI); ux nonayuenwue,
CBOWCTBA U MPUMECHEHUE

XapakTepuCTUKa COEAMHEHUH cepbl: cOCTaB, (u3nye-
CKH€ W XHMMMUYECKHE CBOICTBa, IIOJIy4E€HHUE U IIpU-
MEHEHHE.

CocrapneHne Ha3BaHUN COeIMHEHH cepbl 1o (Gopmyie
U X GOpPMYJI IO HA3BAHUIO.
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CocraBieHMEe MOJIEKYJISPHBIX YpaBHEHUH pEaKLUi,
XapaKTePU3YIOIUX XMMHUYECKUE CBOMCTBA COCAMHEHUN
Cepbl, JIEKTPOHHBIX YPABHEHUN MPOLIECCOB OKUCIICHUS-
BOCCTaHOBJICHUSI;  YPABHEHHH  BJIEKTPOJUTUYECKOMN
JMCCOLIMAlN; MOJIEKYISPHBIX, MOJHBIX M COKpallCH-
HbIX MOHHBIX YPaBHEHHMM PEAKLIUN C Y4aCTHEM JJIEKT-
pOJIUTOB.

YcranosiieHue MIPUYUHHO-CIIEJICTBEHHBIX CBsI3€EM
MEXKIY XUMUYECKON CBS3bIO, TUIIOM KPHUCTAJLUIMYECKOM
PEIIETKA COCIUHEHUNM Cephl, UX (PU3NUYECKUMHU U
XUMHYECKUMU CBOMCTBAMU

36 | Cepnas KHUCJI0Ta Kak CepHast KuCJIOTa KaK OJJIEKTPOJUT U €€ | XapaKTEepPUCTHKA CEPHOM KHUCIIOTHI: COCTaB, (PU3MUECKUE
BIEKTPOJIUT U €€ COJIU COJIM, UX TNPUMEHEHHE B HAPOJHOM XO- | U XMMHUYECKHE CBOMCTBA KaK JIEKTPOJIUTA.
3SICTBE. CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN pEaKIHil, Xa-
Hemonctparu. OOpa3ubl  ITPUPOIHBIX | PAKTEPU3YIOUINX XUMHUYECKHE CBOICTBA CEPHON KUCIO-
coenrHEHUH cephl. OOpa3Ipl BaXXHEHIITNX | ThI, SJEKTPOHHBIX YPABHEHHM IPOIIECCOB OKHCIICHHUSI-
JUTSI HAPOTHOTO XO3SIMCTBA CYIh(aToB. BOCCTaHOBJICHHUSI; MOJIEKYJISIPHBIX, IMOJHBIX U CO-
Jlaboparopubie omnbIThl. 30. CBoMicTBa | KpalleHHBIX MOHHBIX YPaBHEHMH peakiuil ¢ ydacTueM
pa30aBJIICHHOM CEpHOI KHUCIOTHI 3JIEKTPOJIUTOB.
VYcraHOBIIEHHE ~ NPUYMHHO-CIEACTBEHHBIX  CBS3ed
MEXKIY XUMUYECKON CBSI3bI0, TUIIOM KPUCTALIMYECKOM
peIIeTKH CEpHOM KHUCIOTHI, €€ (U3NYECKUMU U
XUMUYECKUMH CBOMCTBAMU.
Habnronenue u onrcaHne XMMHUYECKOTO SKCIIEPUMEHTa
10 pacro3HaBaHUIO CYNIb(aT-HOHOB
37 | Cepnas KHCIIOTa KakK CepHas kuciora kak okucautelb. IIpo- | CocTaBieHne MOJIEKYISPHBIX YpaBHEHHUM peakIuid, Xa-
okucnurens. [lonydenne wu M3BOJICTBO CEPHOW KHUCIOTHI M €€ NpPUME- | PAKTEPU3YIOIINX  XUMUYECKHE  CBOMCTBA  CEPHOMU
[IPUMEHEHHE CEPHOU KUCIIOThI HEHUe KHUCJIOTbl KAaK OKHCIWTENS, 3JEKTPOHHBIX YpPaBHEHUH
MIPOLIECCOB OKUCIIEHUSI-BOCCTAHOBIICHHUS.
XapakTepucTuka IOJy4YeHUss U TPUMEHEHUs CEpHOU
KHUCJIOTBI.
BrimonHenue pacueToB Mo XUMHYECKUM (QopmysiaMm U
YPaBHEHUSIM pPEAKUUN, MPOTEKAIINX C Yy4aCTHEM
CEpPHOU KUCJIOTBI
38 | A30T u ero cBoiicTBa CtpoeHue aromMa M MOJEKYJAbl a30Ta; | XapaKTepUCTHKA a30Ta: CTpOeHHE, (UINYECKHE U

CBOIMCTBA a30Ta Kak MMpoOCTOI'0 BCUICCTBA

XMMHWYECKHE CBOWCTBA, IIOJYYEHHE W IIPUMEHEHHE.
CocraBneHne Ha3BaHUM COeAMHEHUH a3oTa o Gopmyie
U MX GOpMYJI IO HA3BAHUIO.
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OObscHEHNE 3aBUCUMOCTH CBOMCTB (MJIM IIpe/CKa3bIBa-
HUE CBOWCTB) a3oTa OT mojoxkeHust B llepuoamueckoit
cucteMe xuMudeckux snemeHToB JI. M. Menpeneena.
CocraBiieHHE MOJIEKYISIPHBIX YPaBHEHUU pEaKIUi, Xa-

PaKTepU3yOIINX  XMUMHYECKHME  CBOMCTBA  a30Ta,
WIEKTPOHHBIX YPAaBHEHUH  IPOLIECCOB  OKUCICHUSA-
BOCCTaHOBJICHHMSL.

VYcraHOBIIEHHE ~ IPUYMHHO-CIEACTBEHHBIX  CBS3EH

MEXKJYy CTPOEHHUEM aTOMa, XUMHYECKOM CBS3bIO, TUIIOM
KPUCTAJUIMUECKOW PEIIEeTKH a30Ta, ero (GU3MUECKUMU U
XUMUYECKUMH CBOMCTBAMHU.

BrinmonHenue pacueToB Mo XUMHYECKUM (GopMysiaMm U
YpPaBHEHUSIM PEAKIUi, NPOTEKAIIMNX C Y4aCTHUEM
azora-

39

AMMHAaK ¥ €ro CBOMCTBa.
Conu aMMOHUS

AMMMaK, CTpOEHHUE, CBOWCTBA, NIOJIyYCHHE
u npumeHenue. Coad aMMOHMS, HX
CBOMcCTBa U mpuMeHeHue. JlabopaTtopHbie
onbIThl. 31. M3ydeHune CBOWCTB aMMHakKa.
32. Pacnio3HaBaHue cojied aMMOHUS

XapakTepucTiKa aMMHaKa: COCTaB, (DU3MYECKUE M XH-
MUYECKHE CBOWCTBA, TOJyYeHHE M IPUMEHEHHUE.
CocraBieHnue Ha3BaHUU cojieill aMMoHUs 10 (popmylie u
ux (GOPMYIJI 110 Ha3BAHUIO.

CocTtaBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH pEaKIHi, Xa-
PaKTEPU3YIOLIUX XUMUYECKHE CBOMCTBA aMMHaKa U CO-
Jed aMMOHUSI, JJICKTPOHHBIX YpPaBHEHUU MPOILIECCOB
OKHUCJICHUSI-BOCCTAHOBIICHUS; YPABHEHUN DJIEKTPOIUTH-
YECKOM IUCCOLMAIK; MOJIEKYISIPHBIX, TMOJHBIX U CO-
KpAllleHHbIX MOHHBIX YPaBHEHUU pEaKIHil ¢ ydyacTHEM
3JEKTPOJIUTOB.

YcraHoBieHWE ~ MPUYMHHO-CIEACTBEHHBIX  CBs3ei
MEXI1Y XUMUYECKOW CBSA3bIO, TUIIOM KPUCTALTHYECKOU
pelIeTKH aMMHUaKa U coJlie aMMOHUSA, UX (PU3UYECKUMU
U XUMUYECKUMU CBOMCTBAMHU.

Habnronenue u onrcanne XMMHYECKOTO SKCIIEPHUMEHTa
M0 pacro3HaBaHUIO HOHOB aMMOHHUSL.

BrimonHenue pacueToB Mo XUMHUYECKUM GopMmyliaM H
YPaBHEHUSIM pPEAKUUN, TMPOTEKAIIUX C Y4aCTHEM
aMMuaKa

40

OKCcHUIBI a3ora. A3zoTHas
KHCIIOTa KaK OJJIEKTPOJIUT, €€
MIPUMEHEHHE

Oxcuabt azota (11) u (1V)

A30THasE KHUCIIOTa KaK D3JICKTPOJIUT, €¢
CBOWCTBA M MpUMeHeHHe. J[eMOHCTpaIu.
OOpa3ipl BaXKHEHIIUX ISl HApOJHOTO

XapakTepuCcTUKa OKCHJIOB a30Ta: COCTaB, (U3NUECKUE U
XMMHYECKHE CBOWCTBA, IIOJYYEHHE M IPUMEHEHHE.
CocraBneHne Ha3BaHUN OKCHAOB a30Ta Mo (GopMmyse U
ux (GopMyI 10 Ha3BaHHMIO.
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xo3siictBa  HuUTpartoB.  JlaGopaTopHble
ombITel. 33. CBoiicTBa pa3z0aBiICHHON
A30THOM KHCIIOTHI

CocraBieHre MOJEKYISPHBIX ypaBHEHUH peakuui, xa-
PaKTEpU3YIOIUX XUMHUYECKHE CBOMCTBA OKCHAOB a30-
T4, ICKTPOHHBIX YPaBHEHHM IPOLECCOB OKHUCIICHUS-
BOCCTAHOBJICHUS; MOJICKYJSIPHBIX, IIOJIHBIX M COKpa-
LICHHBIX MOHHBIX YPaBHEHHW pEAKUUN C Y4acCTHEM
IEKTPOJIUTOB.

VYcTaHOBIIEHHE ~ NPUYMHHO-CIEACTBEHHBIX  CBS3Ed
MEXKIY XUMUYECKON CBS3bI0, TUIIOM KPHUCTALUIMYECKOM
pEeIIeTKH OKCHJIOB a30Ta, €ro (U3NYEeCKUMHU U
XUMHUYECKHMH CBOMCTBAMU.

XapakTepucTuka a30THOM KHUCIOTBI: COCTaB, (u3znye-
CKME W XUMHYECKHE CBOWCTBAa KAK JJIEKTPOJIUTA,

MIPUMEHEHUE.
CocraBiieHHE MOJIEKYJISIPHBIX YpaBHEHUH pEaKIHi, Xa-
PaKTEPU3YIOMNX XUMHUYECKHE CBOWCTBA  a30THOM

KHCJIOTHI, JIEKTPOHHBIX YpaBHEHUI MPOLIECCOB OKHUCIIE-
HUS-BOCCTAHOBJICHUS, MOJICKYJISIPHBIX, TOJHBIX U CO-
KPAlIEHHBIX WOHHBIX YPABHEHUN PEaKIHA C y4acTHEM
3JEKTPOJIUTOB.

VYcraHoBiieHHe MIPUYMHHO-CIIECTBEHHBIX CBsI3el
MEXKIY XUMUYECKON CBSI3bI0, TUIIOM KPUCTALUTMYECKOM
pelIeTKH a30THOM KHUCIOThI, €€ (U3NYECKUMH U
XUMUYECKHMH CBOMCTBAMU

41

AzoTHas KHCJIOTa
OKHUCJIUTCIIb, €€ IIOJIYUCHHC

Kak

A30THasg  KHCIIOTa KaK  OKHCIHUTEb.
Hutpatel u HUTpHTHI, TpobiieMa HX CO-
JepKaHUsI B CEJIbCKOXO3SMCTBEHHOM
MPOIYKIIUH. A30THBIE yIoOpeHus.
JlemoncTpanuu. B3auMmomeicTBue KOH-
LIEHTPUPOBAHHON a30THOM KHCJIOTHI C
ME/IbIO.

JlaGopaTtopuble onbIThl. 34. Bzaumo-
JIEWCTBUE KOHIICHTPUPOBAHHOM a30THOMU
KHUCJIOTBI C MEJIBIO

CocraBjeHHE MOJICKYIISIPHBIX YpaBHCHMH pEaKIIUi,
XapaKTEPU3YIONIUX XUMHUYECKHE CBOWCTBA a30THOU
KHCIIOTBl KaK OKHCIUTENS, JJICKTPOHHBIX ypPaBHCHHUI
MIPOIIECCOB OKHCJICHUS-BOCCTAHOBJICHUSI.
XapakTepucThKa  TOJydeHHUS  a30THOW  KHCIIOTHI.
BrlmoiHEHHE pacdyeToB MO XUMUYECKUM (opmyiaaM Hu
YPaBHEHHUSAM pEaKLUid, MPOTEKAIIUX C Y4acTHEM
A30THOM KHUCIIOTHI
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42

docdop. Coenunenus
dochopa. Ilonstue o doc-
(hOpHBIX yI0OpeHUSIX

Crpoenue atoMa u amtorporus (ocdopa,
cBOMcTBa Oeioro u KkpacHoro ¢ocdopa,
HUX NPUMCHCHHC. OCHOBHBIC COCANHCHUA:
okcux dochopa (V) u oprodochopHas
KUCIIOTA, docdartsr. dochopubie
yI00peHUS.

Jdemoncrpanun. OOpa3ubl NPUPOJHBIX
coenuHeHui  ocdopa. OOpasubl Bax-

Xapakrepuctuka ¢ocdopa: crpoeHue, (HuU3MUECKUe H
XMMUYECKHE CBOWCTBA, IOJIy4YeHHUE W TMPUMEHCHUE.
Cocrapnenne Ha3BaHM coeauHeHuil pocdopa o dop-
MyJie 1 uX (OpMyJl IO Ha3BAHHUIO.

OObscHEeHnE 3aBUCUMOCTH CBOMCTB (MJIM Ipe/CKa3blBa-
HHUE  CBOHMCTB)  ¢ochopa OT  IOJOKCHHSI B
[lepuonueckolt cucreme XuMu4IecKux 35emMeHToB /. U.
MenneneeBa. CocTaBieHHE MOJEKYISIPHBIX YPaBHEHUI

43 | Oxcunsl dbocdopa. HEHIIMX U1 HApOJHOTO  XO35MCTBA | pEaKLUM, XapaKTEPHU3YIOIIMX XWMHYECKHE CBOMCTBA
OptodocdopHas kuciora, €€ dbocharos. dbochopa u ero coeaqUHEHNH, AIEKTPOHHBIX ypaBHEHHI
COJIH. JlaGopaTopubie omnbITbl. 35. ['opeHue | mpoLeccOB OKUCIEHUSI-BOCCTAHOBJICHUS; YpaBHEHMM

docdopa Ha BO3TyXe U B KUCIOPOJE. ANIEKTPOJINTUYECKON  IUCCOIMALIMM;  MOJEKYISIPHBIX,

36. Pacno3naBanue ¢ocgaTtos MOJIHBIX U COKpAIllEHHBIX MOHHBIX YPaBHEHMM peakuuit
C y4acTHEM 3JIEKTPOJIUTOB.
VYcTaHoBlleHHE ~ TNPUYMHHO-CIIEACTBEHHBIX  CBs3eH
MEX1y CTPOCHHEM aToMa, XUMUYECKOH CBS3bI0, TUIIOM
KpucTauiMueckot  pemerku  ¢ochopa u  €ro
COeNMHEHUHN, ero (U3NUeCKUMH ¢ XUMHYECKUMU
CBOMCTBaMH.
HaOnronenue u onucaHue XUMHUYECKOTO AKCIIEPUMEHTa
10 pacro3HaBaHuIo GochaT-uOHOB

44 | Yrnepon CrpoeHnue aToMa M aJuIOTPOIUS YrIIepoa, | XapakTepUCTHKa YIiIepoda: CTPOEHHUE, auIOTPOIH,

cBoiicTBa ero Moaudukanui M HUX NpH- | pU3MUeCKHMe W XUMUYECKUE CBOWCTBA, IMOJY4EHHE U

MEHEHHE. IPUMEHEHHUE.

Hdemoncrpanuu. Ilormomenne yriem | CocraBiieHHe Ha3BaHUN COCIMHEHUN yriepoja 1o ¢op-

pPAcTBOPEHHBIX BELIECTB WM Ta3oB. Boc- | Myne u ux Gpopmyi o Ha3BaHUIO.

CTaHOBJIEHUE MeIu U3 ee okcuaa yrieM. | OObsCHEeHHEe 3aBUCUMOCTH CBOMCTB (MM IpeACKa3blBa-

JlaGopaTopubie onbiThbl. 37. ['opeHue | HUe  CBOWCTB)  yriepoiga  OT  IOJIOXKEHHA B

yIJIsl B KUCJIOPOJe [Tepuonnueckoit cucreMe XUMHUYECKUX 31eMeHTOB /I
HN. MengeneeBa.  CocraBieHHE  MOJEKYISPHBIX
YPaBHEHMH peakUMi, XapaKTepU3YIOIUX XUMHUYECKHUE
CBOMCTBAa  yriepojaa,  3JEKTPOHHBIX  YpaBHEHUH
IIPOLIECCOB OKUCIICHUS-BOCCTAHOBJIEHUS. Y CTAHOBJICHHE
IIPUYUHHO-CIIEACTBEHHBIX CBSI3€d MEXIY CTPOCHHEM
aToMa, XMMHYECKON CBA3bI0, TUIIOM KPHUCTAJUINYECKOU
PELIETKH yriiepoja, ero GU3N4eCKUMU U XUMUYECKUMHU
CBOWMCTBAMU

45 | Oxcuppl yruepoja Oxcugpt  yraepona (II) wm  (1V), wux | Xapakrepuctnka  OKCHIOB  yriiepoja: COCTaB,
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CBOMCTBA U IPUMEHEHHE

duznyecKkue W XMMUYECKUE CBOWCTBA, MOJIyYCHUE U
npumenenue. CocTaBieHUE MOJEKYISIPHBIX YpaBHEHUH
peaKkuui, XapaKTEepU3YIOIIUX XUMHYECKHUE CBOKCTBA
OKCHJIOB yriepoja, AJEKTPOHHBIX  yYPaBHEHHM
MPOLECCOB OKHCJIEHUS-BOCCTAHOBJICHHUS;
MOJIEKYJISIPHBIX, IOJHBIX M COKPAIIEHHBIX HOHHBIX
YpaBHEHUM pEaKkUUid C y4acTUEM BJIEKTPOIUTOB.
YcranosiieHue MIPUYUHHO-CIIEJICTBEHHBIX CBsI3€EM
MEXKY XUMUYECKON CBSI3bIO, TUIIOM KPHUCTAJUIMYECKON
pelmeTKn

OKCHUJIOB yTJIepoJia, UX (PU3NUYECKUMHU M XUMHUYECKHUMHU
CBOMCTBaMH

46

VYTroabHas KUCIOTa U €€ COJIU.
JKecTKOCTE BOABI M CIOCOOBI
ee yCTpaHeHUs

VYronpHas kucnora. Conau  yroiabHOU
KHCJIOTBI: KaJbIIUT, COJa, TMOTaIl, WX
3HAYCHHE W TIPUPOJC U KU3HHU YeJIOBEKa.
’KectkocTh BOJBI M CIIOCOOBI €€ yCTpa-
HEHUSI.

JdemoncTpauuu. OOpa3ubl TPUPOIHBIX
COeMHEHUN yraepoja. OO0pa31s
BOXHEUIMX [UJI1 HApPOJHOIO XO34KMCTBA
KapOOHATOB.

JlabGopaTopHble onbIThbl. 38. Ilonyuenue
YJrOJbHOM KHUCIOTBI M U3y4eHHEe ee
coiictB. 39. Ilepexom kapOoOHATOB B
TUIPOKApOOHATHI. 40. Paznoxxenue
ruipokapOoHaTa HaTpUs

Ornpezenenus MOHATHI «BPEMEHHAs KECTKOCTb BOJIBI»,
«MOCTOSIHHASI YKECTKOCTh BOJIBI», «O0OIasi XKECTKOCTh
BOJIbI». XapaKTEPUCTHUKA YrOJbHOM KHCJIOTHI H €€
coyieil: cocrtaB, (M3MYECKHME M XUMHUYECKHE CBOMCTBA,
MOJTy4YCHUE ¥ IPUMEHEHHE.

CocraBiieHHEe HAa3BaHUM COJIEM YrOJbHOW KHUCIOTHI IO
dbopmyne u ux GopmMys o Ha3BAHUIO.

CocraBjeHre MOJCKYISIPHBIX YpPaBHEHHMI peakIdi, Xa-
PAKTEPU3YIOMINX XUMUYECKHE CBOWCTBA YTOJbHOW KHC-
JIOTBI U €€ COJICH, ypaBHEHUU 3JICKTPOJUTHICCKOMN IHC-
COLIMAIlMU; MOJIEKYJISIPHBIX, IOJHBIX U COKpPAIllEHHBIX
WOHHBIX  YPaBHEHUH  peakuui C  y4yacTuem
anekTponuToB. OnucaHue  Crnoco0OB — YCTpaHEHUS
JKECTKOCTH BOJbl M BBINOJHEHUE COOTBETCTBYIOILETO
XUMHUYECKOTO SKCIIEPUMEHTA.

Habnionenue u onrcanne XMMHYECKOTO SKCIIEPHUMEHTa
0 pacro3HaBaHUIO KapOOHAT-UOHOB.

BrimonHenue pacueToB Mo XUMHYECKUM (GopmyiaMm U
YPaBHEHUSIM pPEAKUUN, MPOTEKAIIUX C Y4aCTHEM
COEMHEHUH yriepoaa
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47

Kpemunit

CrpoeHue aToMa KpEMHHS; KpHUCTaIU-
YECKUM KPEMHHM, €ro CBOWCTBA U IpU-
MEHEHHE

XapakTepuCcTUKa KPEMHHS: CTPOCHUS, (PU3NYECKUX U
XUMHYECKUX CBOMCTB, MOJY4YEHHUS U IPUMEHEHMS.
CocraBneHne Ha3BaHUI COeTMHEHUN KpeMHUs 10 ¢op-
MyJie 1 uX (OpMyJl IO Ha3BAHHUIO.

OObscHEeHnE 3aBUCUMOCTH CBOMCTB (MJIM Ipe/CKa3blBa-
HUE  CBOWCTB)  KpEMHHUS  OT  IIOJIOXKEHHS B
Ilepuonueckoit cucremMe XuMu4ecKux 3nemMeHToB /1. U.
Meneneesa.

CocraBieHre MOJEKYISPHBIX ypaBHEHUH peakuui, xa-
PaKTEpU3YIOLIUX XUMUYECKHE CBOMCTBA KPEMHHS, AJIEK-
TPOHHBIX YPaBHEHUH MPOLIECCOB OKUCIEHUSI-BOCCTAHOB-
JICHHUSL.

VYcTaHoBlIEHHE  NPUYMHHO-CIIEACTBEHHBIX  CBs3EH
MEX1y CTPOCHHEM aToMa, XUMUYECKOH CBS3bIO, TUIIOM
KPUCTAJITNYECKON peleTKu KpeMHUs, ero
(bU3MYECKUMU U XUMUYECKUMH CBOMCTBAMHU

48 | CoennHEHUST KPEMHUS Oxcun kpemuusi (IV), ero mnpuposanbie | XapakTepUCTHKa COCIMHEHHUNA KPEMHHUS: COCTaB, (H3H-
pasHoBuAHOCTH. Crumkatel. 3HA4YeHHE | YECKME M XUMHYECKHE CBOMCTBA, TOJIYUCHHE W TIPHU-
COCMHEHUN KPEMHHS B JKMBOW M HEXH- | MEHEHUE.

BOU MPUPOJIE. CocraBiicHHE Ha3BaHHWIA COCTUHEHUN KpeMHHs 1o (op-
Hemonctparmu. OO6pa3ubl  TPUPOIHBIX | MyJie U UX (GOpMYJT IO Ha3BaHUIO.
COCIMHECHUH KPEMHMSL. CocraBieHHEe MOJIEKYJISIDHBIX YpaBHEHHH pEakKLHi,
JlaGopatopupie ombiTel. 41. IlosydeHue | XapaKTepU3YIONIUX XUMHYECKHE CBOMCTBA COCAMHCHHUI
KPEMHEBOM KHCIIOTBI W U3Y4YEHHE €€ | KpEMHUs, 3JEKTPOHHBIX YPAaBHEHHMI IPOLIECCOB OKHC-
CBONCTB JICHUS-BOCCTAHOBJICHUS; YPAaBHEHUW DJIEKTPOJIUTHYE-
CKOW JMCCOLMALMH; MOJIEKYJSPHBIX, MOJHBIX U COKpa-
LICHHBIX HMOHHBIX YPaBHEHHUW pEAKUUMNA C Y4acCTHEM
3JEKTPOJIUTOB.
VYcraHoBiieHHE — NPUYMHHO-CIEACTBEHHBIX  CBS3ed
MEXIYy XUMHUYECKOM CBSA3BIO, TUIOM KPUCTALNIMYECKOMN
pEIIeTKH COCAMHEHUN KPEMHUS, ero (QPU3NYECKUMH H
XUMUYECKUMH CBOMCTBAMU.
Habnronenue u onrcaHne XMMHYECKOTO SKCIIEPHUMEHTa
110 PaCIO3HaBAHUIO CUIIMKAT-HOHOB.
BrimonHeHne pacyeToB Mo XUMHUYECKUM (hopMyrnam
U YpaBHEHUSIM pEaKIUH, MPOTEKAIIIUX C Y4aCTHEM
COCAVHEHUN KPEMHUS
49 | CunukarHas MIPOMBIILIEH- [loHsaTHE O CHJIMKATHOW TNPOMBIIUIEH- | XapaKTepUCTUKA CUIIMKATHOW MPOMBIIIJIEHHOCTH
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HOCTb

Hoctu. CrTekino, UEMEHT, KepaMmHKa.
Hemonctparmmu. OOpa3ubl CcTekia, Kepa-
MUKH, LIEMEHTa

50

O06o0061IEHNE o TEME
«HemeTamuis»

Boeruncnienuss  1mo  XUMHYeCKMM — GopMyliaM |
YpaBHEHUSIM PEAKIUN, TMPOTEKAOIMHUX C Y4aCTHEM
HEMETAJIOB U UX COCIMHEHUU.

[TpencraBnenne nHpopmanuu mo teme «Hemeramie B
BHJIC TA0JIUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM UYHCIIE
¢ npumeHenueM cpeacts U KT.

OrcranBaHue CBOCH TOYKHM 3pEHUs, €€ apryMEHTAIUs U
MOATBEPXKIeHNE (PaKTamHu.

Cocrasiienne pedepara no onpeaeneHHon hopme

51

Kourpoabnnas padora Ne3
«HemeTtamie»

TEMA 4. TIPAKTUKYM 2. «CBOUCTBA COEJJUHEHUI

HEMETAJLJIOB» (3 uaca)

52

Pemenne
SKCIEPUMEHTAIBHBIX 3a/a4 10
teme «lloarpymnmna raaioreHoB»

Pemenne skcnepuMeEHTANBHBIX 33724 10
teme «[loarpynmna rajoreHoB»

DKCIepUMEHTaIbHOE HCCIICIOBAHUE CBOMCTB HEMeETall-
JIOB U UX COG)II/IHGHI/Iﬁ, pemeHI/Ie BKCHepI/IMeHTaIIBHI)IX
3a1a4 1mo teme «lloarpymnmna ragoreHoBy.

PaboTta ¢ maGopaTopHbIM 00OpPYJIOBaHHMEM M HarpeBa-
TEeIBLHBIMU TIPHOOpPaAMU B COOTBETCTBUU C TpaBUIaAMU
TEXHUKH 0€30I1aCHOCTH.

HaOmrogenne 3a CBOWCTBAMU — TajJOT€HOB, WX
COCAMHEHUH U SBJICHUSMH, TTPOUCXOISIIIUMH C HUMH.
Omnucanne XUMHUYSCKOTO SKCIICPUMEHTA C IIOMOIIBIO €C-
TECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKA M SI3bIKA
XHUMHUH.

DopMyIMpOBaHUE BHIBOJAOB MO Pe3yJbTaTaM MPOBEICH-
HOT'O 3KCIIEpUMECHTA.

Opranuzanys yaeOHOro B3aUMOJICHCTBHS B TPYIITIE

53

Pewrenne
9KCIEPUMEHTAJIbHBIX 3a/1a4 110
TeEME «loxarpymnmna
KHCIIOPOIa»

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 I10
TEMC «Hoz[rpynr[a Kucjaopoaa»

DKCTepuMEHTAIbHOE WCCIIEIOBaHKE CBOWCTB
HEMETaJJIOB u ux COCIMHEHUIA, peleHue
OKCIEPUMEHTANBHBIX 3amad 1o Teme «lloarpymma
KHCJIOPOJIa.

Pabora ¢ maGopartopHbIM 000pYAOBaHMEM U HarpeBa-
TeIbHBIMU MPUOOPaMU B COOTBETCTBUHU C TMPaBUIAMHU
TEXHUKH 0€30MaCHOCTH.

Ha6J'IIOI[CHI/IC 3a CBOMCTBaMH KHCJIOpOJa, CCPBI, UX CO-
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€VMHEHUH U SBIICHUSAMH, IPOUCXOJIALUIMMHU C HHUMH.
Onucanue XMMHUYECKOTO JKCIEPUMEHTa C IOMOIIbIO
€CTECTBEHHOI'0 (PYCCKOI'O MJIM POJHOIO) sI3bIKa U SI3bIKA
XUMUHU.

®opMyIMpOBaHKE BBIBOJOB M0 PE3yJIbTaTaM MPOBE/ICH-
HOT'O 3KCIIEPUMEHTA.

Opranuzanys yueOHOro B3auMOJICHCTBHS B IpyIIe

54 | Tlomyuenue, coOupanue u pac- [Tonyuenue, cobupanue u pacrno3HaBanue | Pabora ¢ maboparopHbBIM 00OPYJIOBaHHEM W HarpeBa-
MO3HABaHME TA30B ra3os TEIbHBIMA TPHOOPAMU B COOTBETCTBUHU C IPABUIAMH
TEXHUKU 0€30MMacCHOCTH.
HaOsronenne 3a cBoiicTBaMM HEMETAJIOB M UX COEIU-
HEHUH W SBJICHUSIMH, IIPOUCXOIAIUME ¢ HUMH. Orrca-
HUE XHMHUYECKOTO OKCIEPUMEHTa C  TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA
xumuH. DOpMyITHpOBaHHE BBIBOJOB IO PE3yJIbTaTaM
MIPOBEICHHOTO YKCIIEPUMEHTA.
Opranuzanys yaeOHOro B3auMOJICHCTBHS B TpyIIe
TEMA 5. Oprannyeckue coequnenus (12 yacos) + 2 yaca (peuieHne pac4éTHBIX 32/71a4)
55 | IIpenmer OpraHUYEeCKOU Beniectsa OpraHn4ecKue u He- | Mozenn MoJIeKyJl OpraHUYeCKUX COEAUHEHHMI.
XUMHH. OpraHHyYecKue. OcoGenHoctu
OpraHUYECKUX BELIECTB. [Tpuuuns!
MHOT000pa3us OpraHUYECKUX
CoeMHEHUN. BaneHTHOCTP W  cTeneHb
OKHUCJICHHUSI yIJIepoJia B OpPraHMYECKHUX
coenuHeHUsIX. Teopuss  XUMHUYECKOTO
CTpPOEHUSI OpPraHUYECKUX COENWHEHUN
AM. byrneposa. CrpykTypHBIE
dopMynel.  3HaueHHE ~ OpPraHUYECKOM
XUMHH.
56 | IIpenenbHble  YIIIEBOJOPOIBI CtpoeHue MoJieKyl MeTaHa M dTaHa. | ['opeHHe yriaeBoJOpOJOB M OOHApYKEHHE MPOIYyKTOB
(anmkaHbI) ®dusnyeckue CBOMCTBA MeTaHa. ['opeHue | uX ropeHus.

MCTaHa MW OTaHa. Z[eFI/II[pI/IpOBaHI/Ie OTaHa.
HpI/IMeHeHI/Ie METaHa.

H3rotoBneHue Moaeaen MOJICKYJI ME€TaHa 1 3TaHa.
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57 | HenpenenbHbie yriieBOA0POIbI Crpoenne MoJekynbl 3TuieHa. J[BoiHas | B3ammonelicTBue 3TuIeHa ¢ OpOMHON BOJON M pacTBO-
(ayKeHsI). CBA3b. XMMHYECKHE CBOWCTBA ATWJIEHA | POM IIEpMAHraHaTa Kajusl.
(ropenue, B3auMoiecTBHE C BOJIOM, Opo- | OOpasibl 3TaHoNa U TiuLepuH. KayecTBeHHast peakius
MoM). Peakiius nonumepusanuu. Ha MHOI'OATOMHBIE CIIUPTHI.
CrupTsl — IIPEACTABUTENIH ku- | CBoiicTBa INIMLEpHUHA.
58 | CriupThl: METaHOJ, STaHOI, CIIOPOJICOAEPKAIUX OPraHUYECKHUX
TJIMLEPUH. coequuHeHni. Dusndeckue U XUMHUUECKHUE
cBoMcTBa cnupToB. DH3HOJIOrHYECKOE
JeficTBME Ha OpraHu3M METaHoJla U
JTaHoJa.
59 | Anpnerumpt VkcycHas kucimora, €€ CBOMCTBA M | B3ammopelcTBue YKCYCHOM KHCIOTBI C METaJUIaMH,
Kap6oHOBBIE KHCIIOTBHI. npUMeHeHue. Vkcycwas  kucioma — | OKCUAAMU METAJJIOB, OCHOBAaHUSIMU U COJISIMU.
KOHCep8aHm nuwesvlx  NPOOYKMOa.
CreapuHOBasi KHUCJIOTa — TMPEICTaBUTEINb
YKUPHBIX KAPOOHOBBIX KUCIIOTHI.
60 | Crmoxueie d¢wupbl.  Kupsl JKupsl B ipupoie U UX IPUMEHEHUE.
Peakuust arepuduxanum.
61 | AmuHokucioTHl. benku, wux benku, ux crpoeHue u Ouosornyeckas
OuoJoruuecKas poJib. pOJIb.
['mroko3a, kpaxMan | 1eJuioo3a (B cpaB-
HEHWH), WX  OWojoruyeckas  poJb.
Kanopuiinocme ~ 6enxos,  ocupoé  u
Y21e80008.
62 | YrneBonpl, uX OHoJIOrHYecKas
POJIb.
63 | [lonumepsl. KauecTBenHas peakuus Ha Kpaxmai.
64 | O6oOmaromuii ypok 1o teme I'openue OenkoB. LiBeTHble peakuuu 6e-
«OpraHnyecKue COeIUHEHNS KOB.
B3anmoencTere Kpaxmania ¢ H0JI0M.
65 | Pemenwue 3ama4 nmo Teme
«OpraHnyecKue COeTMHEHNS
66 | KonrTpoJabHasi paGora Ne 4

«OpraﬂnquKaﬂ XUMU»
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67

Pemrenne pacy€THbIX 3a1a4

68

Pemrenne pacy€THbIX 33184
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