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Paboyas mporpamma Kypca XuMHUH pa3zpadoTaHa K yueOHUKaM yriIyOJIeHHOTO YPOBHS aBTOPOB
I'. E. Pym3uruca u @. I'. ®enpamana s 10-11 kmaccoB 00meoOpa3oBaTeIbHBIX OPraHU3aIHN.
CtpykTypa U coaep:kanue padoueil mporpamMmmsel cooTBeTcTBYeT TpeboBanusim PI'OC cpeanero
obpa3oBanus. Pabouas mporpamma paccuntana Ha 105 gacoB (3 yaca B HEJEIO).

Pe3yabTaThl 00yueHus

H OCBOCHMA COACPRKaHUA Kypca XUMHUHN

JleaTenbHOCTh 00pa30BaTENbHOM OpraHM3aluu o0mero oOpa3oBaHHs B OOYyYCHHU XUMUHU
CpeAHel WIKoJe [OoJDKHA OBITh HampaBieHa Ha JOCTIDKEHHE OOYYalOUIMMHCS JTHYHOCTHBIX
Pe3yIbTaTOB, OTPAKAIOLIHX:

1) chopMHPOBAHHOCTP MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JMANOTe KYIBTYp, a TaKkKe
pa3nmuyHbIX (popM OOIIECTBEHHOTO CO3HAHHWS, OCO3HAHHE CBOETO MeCTa B MOJHUKYIHTYPHOM
MUDE;

2) chopMUPOBAaHHOCTh OCHOB CaMOpPa3BUTHS W CAaMOBOCIHMTAaHHS B COOTBETCTBHH C
0O0IIeYeIOBEUECKUMH IICHHOCTSIMH W HWJeajaMd TPaXJTaHCKOTO OOIIecTBa; TOTOBHOCTh U
CIOCOOHOCTh K CAMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHO JI€ATEIBHOCTH;

3) ToJlepaHTHOE CO3HAaHWE W TIOBEACHHWE B TOJHUKYIBTYPHOM MHpPE, TOTOBHOCTh U
CTIIOCOOHOCTh BECTH JHUAJIOT C IPYTUMH JIFOJbMH, JOCTHTATh B HEM B3aWMOIIOHUMAHWSI, HAXOAUTh
oOIIHe e U COTPYAHUYATH JIJISl KX TOCTHKCHHUS,

4) HaBBIKH COTPYTHHYECTBA CO CBEPCTHUKAMH, AETHMHU MIIQJIIETO BO3PAacTa, B3POCIBIMHU B
00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HON, y4eOHO-UCCIeI0BATENbCKON, TPOEKTHON U IPYrux
BHJIAX JIESATEITHLHOCTH;

5) TOTOBHOCTHP M CIOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, Ha
MPOTSHKEHUU BCEM JKU3HU; CO3HATEIbHOE OTHOIICHHWE K HENpEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICITHON MPOGECCHOHATBHON U 0OIIIECTBEHHOU e TEILHOCTH;

6) 5CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

7) TpUHATHE W peaTu3aluio IEHHOCTEH 310poBOro © Oe3omacHOro obpasa >KHU3HH,
MOTPeOHOCTH B (PU3UUECKOM CaMOCOBEPILIEHCTBOBAHHH, 3aHATHIX CIIOPTUBHO-030POBUTEIHHON
NeSITeNbHOCThIO, HENPUSITHE BPEIHBIX MPUBBIUEK: KYpEHHUs, YHNOTpeOJIeHUs alKoroJs,
HapPKOTHKOB;

8) OepexHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY H
MICUXOJIOTMYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK M JAPYrUX JIOJIeH, YMEHHE OKa3bIBaTh
MIEPBYIO MTOMOIIIb;

9) oco3HaHHBIN BBIOOp Oyaymied mpodeccun W BO3MOKHOCTEH pealu3alliu COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOLIEHHE K MPO(ecCHOHANBHON AEATEeIbHOCTH KaK K BO3MOXHOCTH
y4yacTHSi B pEIICHWU JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIEHAIMOHATBHBIX
npooseM;

10) chopMHUPOBAHHOCTh HKOJOTUYECKOTO MBIIUICHUS, TMOHUMAHUS BIUSHUS COIMAIBHO-
HKOHOMMUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJAHON U COLMAIBHON cpenbl; MpHoOpeTeHue
OTIBITa SKOJIOTOHANPABICHHON JIeATEIbHOCTH.

MeranpeaMeTHble Ppe3yJbTaTbl OCBOEHUS OCHOBHON 00pa30BaTelbHOM MpPOrpaMMBI
OTpaXKaroT:

1) yMeHue CcaMOCTOSTENbHO ONPEAeNATh LEId JeSTeIbHOCTH W COCTaBIATH IJIaHbI
NEeATeNbHOCTH; CAMOCTOSITENIBHO  OCYIIECTBJISITh, KOHTPOJMPOBAaTH M  KOPPEKTHPOBAThH
JeATeNbHOCTb; UCIOJIb30BAaTh BCE BO3MOXHBIE PECYPCHI AJISl TIOCTUKEHUS MOCTaBJICHHBIX Iesei
Y peanu3alliy TUIaHOB JIeATeIbHOCTH; BEIOMPATh YCIIEIIHBIE CTPATETHH B PA3TUYHBIX CUTYAIUSX;

2) yMeHHe MPOAYKTUBHO OOLIaTbcs W B3aMMOJEWCTBOBATH B IIPOLIECCE COBMECTHOM
NEATeNbHOCTH, YYUTHIBATh TO3ULUU JAPYIMX YYaCTHUKOB JEATENbHOCTH, A(PPEKTUBHO
pazpemiats KOHQIUKTHL;



3) BnajzeHWe HABBIKAMHM I[IO3HABATENBHOHM, YueOHO-MCCIENOBATEIbCKOW U IMPOEKTHOM
NEATeNbHOCTH, HaBBIKAMU  paspemieHus MpoOiieM; CIOCOOHOCTh Y TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PELICHUs MPAKTUUYECKUX 3aJ]1a4, IPUMEHEHUIO Pa3JIMYHBIX
METO/I0B IIO3HAHMS,

4) TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSITENIbHON WH(DOPMAIIMOHHO-TI03HABATEILHON
JEeSITEIbHOCTH, BKJIIOYash YMEHHE OPUEHTHPOBATHCS B PA3JIMUYHBIX HMCTOYHHKAX HHGMOpMaLuy,
KPUTHYECKH OIICHWBAaTh W MHTEPIPETUPOBATH HH(POPMALUIO, TOIYyYaeMYI W3 pa3IMYHBIX
HCTOYHUKOB;

5) yMeHue UCTOIB30BATH CPEICTBA HHPOPMALMOHHBIX U KOMMYHHKAIITHOHHBIX TEXHOJOTHA B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/1ad C COONIOIEHUEM
TpeOOBaHUN SPTOHOMHKH, TEXHUKU 0€30TIaCHOCTH, TUTUEHBI, PECYpCOCOepEKEHNSs, TPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€301aCHOCTH;

6) BIaJieHUE S3BIKOBBIMHU CpPEACTBAMH — YMEHHUE SICHO, JIOTMYHO M TOYHO H3JaraTh CBOIO
TOYKY 3pEHUSI, HCIIOJIb30BaTh aJIeKBaTHBIE SI3bIKOBBIE CPE/ICTBA;

7) BnajieHWe HaBbIKaMU MO3HABATEIbHON perIeKcuu Kak 0CO3HAHUS COBEPIIAEMbIX JEHCTBUI
Y MBICJIUTENIbHBIX ITPOLIECCOB, UX PE3yJIbTaTOB M OCHOBAHMI, T'PaHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX TIO3HABATENbHBIX 3aJ]a4 U CPEJCTB UX JOCTHIKEHHUS.

B obnactu mpeaMeTHBIX pe3yabTaToB 00pa3oBaTeIbHAs OPraHU3alys 00IIero 00pa3oBaHus
pean3yeT cleAyrolue 3a1aun.

A. Ha 6a3oBoM ypoBHe:

1) chopMHpPOBAHHOCTH TPEACTABICHHN O MECT€ XMMHU B COBPEMEHHOW HAy4YHOU KapTHHE
MUpa; MOHUMaHHE POJIM XUMUHU B (POPMUPOBAHUU KPYyro3opa U QyHKIMOHAIBEHOM IPaMOTHOCTH
YeJloBeKa Ul PEeIIeHUs MPaKTUUECKUX 3a/1a4;

2) BiaJeHUE OCHOBOIOJIATAIOMIMMU XUMUYECKUMH MOHSTUAMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XMMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

3) BiajeHe OCHOBHBIMHM METOJIaMU HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIMU B XUMHH, TAKUMH
KaKk HaOJIOJICHWe, OMHCaHUE, W3MEPEHHE, DKCIIEPUMEHT; yMEHHE 00palaThiBaTh, OOBSICHATH
pe3ynbTaThl TPOBEAEHHBIX OIMBITOB M JENaTh BBHIBOJBI; TOTOBHOCTh M CHOCOOHOCTh MPUMEHSTH
METO/IbI IO3HAHUS IPU PEIICHUH MPAKTUYECKUX 3a/1a4;

4) chopMUPOBAHHOCTh YMEHHUS /1aBaTh KOJIMYECTBEHHBIC OLIEHKH M MPOBOAUTH PACUETHI 110
XUMHYECKUM (HOpMYyJiaM U ypaBHEHUSIM;

5) BnaseHue npaBuiiaMu TEXHUKU O€301IaCHOCTH IIPU UCIIOJIb30BAHUN XUMHUYECKUX BEIECTB;

6) chopMHpPOBAaHHOCTH COOCTBEHHOW IMO3ULIMU MO OTHOLIEHUIO XMMHYECKON HHGOpMaIu,
MOJIy4aeMoil U3 pa3HbIX HCTOYHUKOB.

b. Ha yray0s1éHHOM ypoBHe:

1) chopmMHupOBaHHOCTH CUCTEMBI 3HAHUN 00 OOIIUX XUMUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSIX;

2) chopMHpPOBAaHHOCTh YMEHHI HCCIEIOBaTh CBOMCTBA HEOPraHUYECKUX U OPraHMUYECKUX
BEIIECTB, OOBSICHATh 3aKOHOMEPHOCTH MPOTEKaHUs XMMHUYECKUX pEaKui, MPOTHO3UPOBATH
BO3MOYHOCTh X OCYILIECTBICHHUS;

3) BiaJeHUWE YMEHUSMH BBIJIBUTaTh TUIOTE3bl HA OCHOBE 3HAHMM O COCTaBe, CTPOCHUU
BEI[ECTBA U OCHOBHBIX XMMHUYECKUX 3aKOHAX, MPOBEPSTh MX IKCIEPUMEHTAIbHO, (GOopMyIUpys
LEJb UCCIIEI0BAHMS;

4) BnajieHWE METOJaMH CaMOCTOSITENILHOTO IIJIAHUPOBAHUS W TPOBEACHUS XUMHUYECKUX
HKCIIEPUMEHTOB C COOJIOZEHUEM MpaBMl Oe30MacHON paboThl ¢ BellecTBaMU U J1a00paTOPHBIM
o0opyJoBaHUEM; C(POPMHPOBAHHOCTH YMEHHUI ONUCHIBATH, AHAJIU3UPOBATh M OICHUBATh
JOCTOBEPHOCTH MOJIYYEHHOIO PE3Y/IbTATa;

5) copMHPOBAHHOCTh YMEHMH MPOTHO3MPOBATh, AHAIM3UPOBATH M OIICHUBATH C TO3UIUHA
HKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUA OBITOBOM W IPOU3BOJCTBEHHON JEATENbHOCTU
YeJIoBeKa, CBA3aHHOMN C nepepaboTKON BEIECTB.



Conep:kanmne y4eOHOr o npeamera
Yruay0aéHHblil ypoBeHb

OcHoBHbIe NMOHATHS M 3aKOHBI XUMHH. CTpoeHue atoma. OCHOBHbBIEC NOHSTHUS XUMUU.
Atom. BemectBo. IIpocThie M ciokHble BemiecTBa. JieMeHT. M3otombl. MaccoBoe uucio.
Uucno ABoraapo. Monb. Mossipablii 00bEM. XuMuueckas peakius. Mojenu cTpoeHust atoma.
Anpo u HykIOHBL. JnexkTpoH. [lyanusm snextpoHa. KBaHToBble uncia. ATOMHast OpOMTab.
Pacnpenenenue >1eKTPOHOB MO OpOUTAISIM. DJIEKTPOHHBIE KOH(UTYpaliui aToMOB. BajeHTHBIC
aneKTpoHbl. OCHOBHOE W BO30OYXIEHHOE COCTOsiHME atoMmoB. S, P, d, f-amemenThl. OCHOBHBIC
3aKOHBl M TEOPUM XHMHH. 3aKOH COXPAaHEHHUS MAacChl, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH
Asoranpo. Ilepuognuecknii 3akoH u Ilepnogudeckas cucrtema XxuMu4eckux siaemeHToB 1. U.
MenneneeBa. Teopust cTpoeHus aroma. [IpUHIUNBI 3aMoOJHEHUS 3JIEKTPOHAMU AaTOMHBIX
opOuTaneil.

Crpoenne BemecTB. XuMuyeckas cBsi3b U €€ BUIbl. KoBasleHTHas CBs3b, €€ pa3HOBUIHOCTU
U MEXaHM3Mbl 0Opa3oBaHMs. ODJIEKTPOOTPHULATEIbHOCTh. BanmeHTHOCTh. CTeneHb OKUCIEHHS.
I'uOpunnzanust atoMHbIX opOutaneil. IlpocTpancTBeHHOe cTpoeHue Mousekyn. llonspHOocTh
MoJiekyn. HMonnHast cBsizb. Metamnueckas cBA3b. BogopoaHas cBsizb. MeEXMOJEKYISIPHOE
B3auMo/ieiicTBUe. BeliecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISPHOTO CTpoeHus. AmopdHoe u
KpUCTAJIJIMYECKOE coCcTosiHuE BemlecTB. Kpucranmmueckue pemérku U ux TUnbl. KoMmruiekcHbie
COEIMHEHUS: CTPOEHHE, HOMEHKJIAaTypa, CBOWCTBA, IMpakTU4Yeckoe 3HaueHue. [IpuduHbI
MHOTOOOpa3usi BELIECTB: M30MEpHs, TOMOJIOTHUS, aJUIOTPOIUS, H30TONHUS, H3OMOPPHU3M H
nouMopu3M.

BemecrBa M ux cucrembl. Cucrema. ®aza. CucremMa TOMOT€HHasi M Te€TEpOTEHHas.
Xumuueckoe coeauHenune. MHauBuayanbHOE BemecTBo. YucCThie BemecTBAa W CMECH.
JlucniepcHble M KOJUIOMAHBIE CUCTeMbl. McTHHHBIE pacTBOpBL. PactBOpHTENs M pacTBOpEHHOE
BemecTBo. [lokaszarenu pacTBOpMMOCTH BemiecTBa. PacTBopeHne Kak (PH3MKO-XUMUYECKUMA
nporecc. TeruoBsle sBICHUS MNpU pacTBOpeHHH. CrocoObl BBIpaKEHHsS] KOHLEHTPAILUH
PacTBOPOB: MaccoBast JOJII PACTBOPEHHOTO BEILECTBA, MOJIIPHAS. KOHIEHTPALIHS.

Muxkpomup U MakpoMup. BHyTpUMOJIEKyISpHBIE M MEXMOJCKYISIPHBIE CBS3U. YPOBHU
OpraHu3alliM BEIIECTB: CyYOaTOMHBIM, aTOMHBIH, MOJIEKYJSPHBIM, MaKpOMOJEKYISIPHBIN.
Cucrema 3HaHui 0 BenecTBe. HekoTopbie (hakThl KOJUTOUTHON XUMUH.

Kunernyeckne mNOHATHA M 3aKOHOMEPHOCTH IPOTEKAHMA XUMHYECKHX pPeaKIHH.
Tennossle 3¢ dextrl peakiuu. Tepmoxumndeckue ypaBHeHHs.. CKOPOCTh XMMUYECKON PEAKIIUH.
AXTUBHPOBaHHBIN KOMIUIEKC. DHEprus akTuBauuu. GaKkTophl, BIXAAIOIINE HA CKOPOCTh PEAKIIMH.
3akoH peHcTByromMx Macc. Kunermueckoe ypaHenume. Koncranta cxopoctu. Karamus un
KaTayin3aropbl. ['oMoreHHslil 1 rereporeHHslil katanu3. Vuruburopsl. Karanutuueckue siipl.
®epmenTbl. XuMmudeckoe paBHoBecue. OOpartumble W HeoOpaTumble peakiuu. KoncTanTta
XMMHUECKOT0 paBHOBecusa. PakTopel, cmemaromue pasHosecue. [Ipunnun Jle Hlatense.

PacTBopsl 3JIeKTPOIMTOB. Peaknum B pacTBOpax 3JIEKTPOJIHMTOB. OKHCIHMTEIbHO-
BOCCTAHOBHMTEJbHBbIC peakuuu. Teopus 3IEKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOJIUTHI U
HEeIEKTpoJInThL. [IpoTosnTiyeckas Teopusl KUCIOTHO-OCHOBHOTO B3aMMOAEWCTBUs bpeHcrena
— Jloypu. AHnoHbl u KaTtHoHbl. CuiibHBIE U cialble MeKTpoJauThl. CTENeHb TUCCOLMALINY.
KoncranTa nucconnanuu. Peakiym nonHoro oomeHna. KuciaoTHO-0CHO BHBIE B3aUMOJICHCTBUS B
pacTBopax. Onexrpodu. Hykneodun. Peaxnus HEUTpaIU3alu. IIpoTonuTel.
IIpoTonutnyeckue peakuuu. AmpoTepHocTh. HoOHHOE mnpousBeneHHe BojAbl. BomopoaHsli
nokazatens (pH) pactBopa. Muamkaropel. ['Maposnn3 opraHM4eckKMX M HEOPraHUYECKUX
coequHeHu.  OKHUCIMTENbHO-BOCCTAHOBHUTENbHbIE  peakuuu. OOmme  3aKOHOMEPHOCTH
IIPOTEKAHUSI OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKkUMid B BOJHBIX pacTBOpax. Psax
CTaHJAPTHBIX JJIEKTPOJHBIX NOTEHUUANOB. [IpOrHO3MpOBaHME HANPABIEHUS OKUCIUTEIBHO-
BOCCTAHOBMTENBHBIX peakiuil. MeToapl 3IEKTPOHHOTO M 3JIEKTPOHHO-MOHHOTO OanaHca.



XHUMHUYECKNE HCTOYHUKU TOKA, TaJIbBAHUYECKUE D3JIEMEHTBl U AKKyMYJSITOPBL. OJIEKTPOJIU3
pacTBOpoB U paciiaBoB. Kopposust MeTayuioB U criocoObl 3amuThl OT He€. PazButue Teopwuii o
KHCJIOTaX U OCHOBAHMUSIX.

Hemerannbl u ux xapakrepuctuka. Bopopon. Crpoenue aroma. M3orombl Bogopona.
CoenuHeHus BOJOpOJa C METallaMHd M HEMETAUIaMU, XapaKTEpUCTHKAa MX CBOHCTB. Bopa:
CTpOCHHE MOJIEKYJIbI U cBOMCTBa. [lepokcuy Bomopona. [lomydenne Bogopoaa B mabopaTopuu u
IpOMBIIUIEHHOCTH. OOmIasi XapakTepUCTHKA TaJOT€HOB — XHUMHYECKHX DJIEMEHTOB, MPOCTHIX
BEIIECTB W WX COCJAMHCHUNA. XWMHUYECKHE CBOWCTBA M CIIOCOOBI IOJYYCHHUS TaJOTCHOB.
lNanorenoBomopoasl. I'amorenuasl. Kucinopoacoaepxaiiue coequHeHns xjopa. buosornyeckas
poJib rasiorenoB. O01as xapaktepuctuka aneMeHToB VIA-rpynmnsl. Kucinopona: ctpoenue aroma,
¢u3nveckue U XMMUYECKUE CBOWCTBA, MOJIydeHHE W MpuMeHeHHne. O30H: CTPOCHHE MOJIEKYIbI,
cBoiicTBa, mnpumeHeHue. Oxcuapl U nepokcuapl. Cepa: cTpoeHHE aTOMa, aJlJIOTPOIHbIE
Moudukanuu, coiictBa. CepoBomopon. Cynbdumbl. Oxcumsl cepsl. CepHHUCTass U cepHas
KHUCIIOTHI M UX coiu. VX ocHOBHbIE cBOMCTBA M 0OjacTu npuMeHeHus. OO0Iasi XxapakTepucTUKa
2eMeHTOB VA-rpymnmsl. A30T: CTpPO€HHE MOJIEKYIBbI, cBoWcTBa. HuTpuasl. AMMuak: cTpoeHue
MOJIEKYJNbI, (PU3NYECKHE M XUMUYECKHE CBOMCTBA, 00JacTH NMpUMeHeHHs U mnosyueHue. Conn
ammoHus. KauecTBeHHas peakuus Ha MOH aMMoOHMs. OKcuIbl a30Ta. A30THCTas W a30THAs
KHUCJIOTBI U UX COJIM: (PU3UYECKHE U XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4YeHUS U IPUMEHEHHUE.
®ocdop: amnorpornus. BaxHelinue BOJOpOAHBIE U KHUCIOPOJHBIE coeaunHeHus ¢ocdopa:
dbochun, oxcuapl docdopa, dochopubie kucnoTel. Optodocdarel: CBoICTBA, CMOCOOBI
noyiyueHuss W obnactd npuMeHeHus. OOmas xapakTepucTuka d3iaeMeHTOB [V A-rpynmsl.
CpaBHUTENBHAS XapaKTEPUCTHKA pP-3JeMEHTOB [VA-rpynmbl M MX COEIMHEHMM. YTIJEepoa.
AnnoTpornHbie BUJOU3MEHEHHS: TpaduT, anmas, rpadeH, ¢pymiepeH. uzndeckue 1 XUMUYECKUE
cBoiicTBa yriepoaa. OKCUIBI YTIIEpOa: CTPOCHHE MOJIEKYJI M CBOMCTBA. YTOJbHAS KUCJIOTA U €€
commm. KpemHuuii. AnnmoTtpornabie Moaudukanuu, GU3ndeckue U XuMudeckue cpoiictBa. Cuas,
okcun kpemuus (IV), kpeMHUEBbIE KUCIOTHI, CHIIMKATHI. [IpoM3BOACTBO CTEKIIA.

MeTa/uibl 1 MX BakHellue coequHeHusi. OO0IIas XapakTeprucTka MeTauioB [A-rpymibl.
Hlenoynsle MeTaIbl U UX COEAUHEHMS (MEPOKCUABI, HAINEPOKCUIbI): CTPOCHHE, OCHOBHBIE
CBOMCTBa, 00JIaCTH MpUMEHEHUS U moaydeHue. Oomas xapakTepucTuka MetamioB [[A-rpynmbr.
[IénoyHo3emMenbHbIe METAUIBI U UX BaKHEWIINEe coeAuHEeHUs. JKECTKOCTh BOJBI U CHOCOOBI €€
ycTpanenus. Kpatkas xapakrepuctuka 3eMeHTOB [IIA-rpynmnbl. ATIOMUHUN U €r0 COCTUHEHUS.
AMGpOTepHOCT, OKCHIAa U THAPOKCHIA allOMUHUA. AmtomuHOTepMmusi. [lomyuenue wu
npuMeHeHne amoMuHuda. JKene3o Kak MpencTaBuTeNb d-3J€MEHTOB. AJUIOTPOIHS Kelesa.
OcnoBubie coemunenus sxene3a (II) m (III). KadecTBeHHbIe peakmuu Ha KAaTHOHBI JKejesa.
[IpousBojcTBO uyryHa u cranu. Kparkas xapakTepuCTHKa OTIENbHBIX d-3271€MEHTOB (Meb,
cepebpo, IUHK, PTYTh, XPOM, MapraHel]) u ux coequHeHuil. OCOOEHHOCTH CTPOCHHSI aTOMOB U
cBOMCTB MeTaiuioB. KoMIUIEKCHBIE COETMHEHUS IEPEXOAHBIX META/IOB. CIlIaBbl METAJIJIOB U UX
MPAKTHYECKOE 3HAYCHHE.

O000menne 3HAHMHA O MeTaLIaxX M HeMmera/ulax. CpaBHHUTENbHAs XapaKTEPUCTUKA
METAJUIOB U HEMETAJUIOB U UX COeIMHEHUN. OKCU/IbI, TUAPOKCHU/IBI U COJIU: OCHOBHBIE CBOICTBA
u crnocoObl mosyueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA CBONCTB OKCHAOB W THIPOKCHIIOB
HEMeTaJIoB U MeTaiwioB. Knaccudukaius v reHeTudyeckas CBSI3b HEOPTaHMYECKHX BEIIECTB.
PacmipocTpaneHre XMMHYECKMX DJIIEMEHTOB B IIPUPOJE, POJb HEKOTOPBIX DJJIEMEHTOB B
PacTUTEIBHOM U )KUBOTHOM MUpE. XUMHUS B HALIEH KU3HU

Xumus u MegunuHa. Xumus B ObITy. broreHHesie snemMeHThl. bruonormdyecku akTHUBHBIE
BemecTBa ((hepMEHTHI, BUTAMHHBI, TOPMOHBI). XUMUYECKHE MPOIECCHl B JKUBBIX OpPraHU3Max
(MIPOTOJIMTHYECKUE  pEaKUUH,  OKUCIUTEIIbHO-BOCCTAHOBHUTEIbHbIE  pPEaKIUH,  PeaKkIuu
KOMIUIEKCOOOpa30BaHus).

XuMusg B MeOUIMHE. AHAIBIeTHKH. AHTUTHCTAMUHHBIC TIpenaparbl. AHTHOUOTHKHU.
Amnecresupytomue npenaparsl. Hambosiee oOuine mpaBuiia npuMeHeHHs jekapcTB. Cpezactsa



ObITOBOM XuMuH. Motommue 1 JucTsme cpeactpa. [Ipasmia 6e3omacHoil paboThl CO CpeacTBaMU
GBITOBOﬁ XUMHUU. XUMHA Ha Ja4YHOM Y4YaCTKe. XuMus CpCACTB T'UTUCHBI U KOCMCTHKHU.

TexHoJIOTMYECKHE OCHOBBI TOJYYEHUS] BeleCTB M MAaTEePHAJIOB. OKOJOTMYECKUE
HpO6J'ICMBI XUMHUU. XHUMHUYECKas TEXHOJIOTHS. HpI/IHI_II/IHLI opraHusalvi COBPCMCHHOI'O
MPOU3BOJICTBA. XHMHYECKOE ChIpbE. Meramumueckue pynabl. OOmme CcrnocoObl MOTYYCHHS
MECTaJIJIOB. MCTaJIJIprI/Iﬂ, MCTAJLUTYPTUYCCKUC IMPOUCCCHI. XUMHYeCcKast TEXHOJIOTHS CHHTE3a
amMmuaka. HoBrle BCIICCTBA U MaTCpHaAJIbI.



TemaTn4yeckoe moypoyHoe mianmposanue. Xumus. 11 kiacc
(105 gacos, 3 yaca B HEJIEIIO)

Ne Tema ypoka Conepxxanue ypoka Pe3yabTar YHusBepcajibHble
yueOHble 1elCTBUS
1 OcHOBHBIE CBEJICHUS O SAnpo W dNeKTpOHHAs 000JI0YKa. DJICKTPOHBI, | SHamb: Ha3vléamov NPUYUHBL
CTPOCHUH aToMa. NPOTOHBI U HEUTPOHBI. MUKPOMHpP ¥ MaKpPOMHp. | COBPEMEHHBIC MHOT000pa3us BEIIECTB,
Jlyanu3m gacTuil MUKpOMHpA. IPEJICTaBICHUSI O CTPOCHUU | ORUCHIGANb U
2-3 | CocTosiHUE DJIEKTPOHOB B | DJIEKTPOHHOE 0071aK0 U opOuTais. Dopmbl aTOMOB, BAOXHEHILINE | XapaKkmepu3oeamsy
aToMme. opb6uTainei. [ 1aBHOE KBAaHTOBOE YHCIIO. XUMHUYECKHE MOHATUS — X0, | CTPYKTYpY TaOJINILIbI
DHepreTUyecKue YpOBHH U TIOTypOBHU. KBaHTOBBIE | H30TOIIEI, anektpoHHas | «[lepuoanueckast cucrema
qrca. opOuTaip, JJIEKTPOHHOE | XUMHUYECKUX IICMEHTOB
4 OcoOEHHOCTH CTPOEHUsS | DIEKTPOHHBIE KOH(PUTypaluy aTOMOB XUMHYeckux | 00mako, ¢popmel opouranen, | JI.M. Menneneenay,
AIIEKTPOHHBIX 000JIOUEK | AJIIEMEHTOB. DJIEKTPOHHO-Tpaduyeckue GopmMybl BAJICHTHOCTB, CTEIICHD | onpedenanb ROHAMUS
aTOMOB. aTOMOB DJIEMEHTOB. DJIEKTPOHHAs KiaccupuKanus | OKHCIEHHS, BEIIECTBO, X0, | «XUMUYECKHUI DIIEMEHTY,
3JIEMEHTOB: S-, P-, d-, f-cemeiicTaa. aTowm, MOJICKYJIa, | «ITOPSIKOBBIA HOMEDY,
OTHOCHUTENIbHAs aTOMHas M | «MacCOBOE YUCIIO»,
MOJIEKYJIIpHast MAaccChl, | «M30TOI»,
U30TOTI, B3aMMOCBSI3b | «OTHOCHUTEJIbHAsI aTOMHAs
HOMEpa YpPOBHS M SHEPTUU | Maccay, «JIEKTPOHHAs
5 Pemenne 3amau BrinosnHeHue ynpaxxHeHU, TECTOB, 3aJIaHUI SNCKTPOHa, OCHOBHBIE | 0607104Ka, . .
3aKOHOMEPHOCTH «QIEKTPOHHBIN CION»,
3aMoJIHEHUS «QIIEKTPOHHAs! OPOUTAIIBY,
SHEPreTHYEeCKUX «TIepHoIUYecKas cucTeMa

MOJYpOBHEH 3JIEKTPOHAMU;
cMbpicn W 3Hauyenwe [I3,
TOPU30OHTAIIbHBIE u
BEPTHKAJIbHbBIE

XUMHYECKUX JIEMEHTOBY,
0000amMb NOHAMUSA <S-
opouTaIby, «P-OpOUTAITHY,
«d-opOuTaIB,




6 BanentHeie BanenTHble 31€KTpOHBI. BaJIeHTHBIE BOBMOKHOCTH | 3aKOHOMEPHOCTH M WX | CPAGHUBAMb DIICKTPOHHOE
BO3MOKHOCTH aTOMOB aTOMOB XMMHYECKUX JIEMEHTOB, 00yCIOBIICHHBIC MIPUYUHBI, (u3HUecKuil | CTpOSHUE AaTOMOB MAJIbIX U
XUMHYECKUX 3JIEMEHTOB. | YHCIIOM HECIIAPCHHBIX AICKTPOHOB, HATHYHUEM CMBICI MOPSIIKOBOTO | OOJBIINX MTEPHOJIOB.

HETIOJICTICHHBIX JICKTPOHHBIX IMap ¥ HATUIHEM HOMEpa, HOMEPOB IEpHOJIa
cBOOOTHBIX opOuTaneil. [loHsATHE «BaJICHTHOCTE» U | U TPYIIIIHL.
«CTETICHb OKUCIICHUSD. Ymems:
ONpeNeNsiTh  COCTaB W
CTPOCHHE aToMa 3JIEMEHTa

7 Tepuomueckuii 3axkoH B | JImgHOCTHEIE KauecTa J[.MI. Menyeneena. mo mnonmoxenmo B IIC,
cBete yueHus o ctpoenun | Otkpsitue .11 Menneneessim [13. COCTABIATE  SJICKTPOHHBIC
aToma. lNopuzoHTanbHasi, BepTUKAJIbHAS 3aKOHOMEPHOCTH. (bopmynbl  aToMOB; 1aBath

I13 u crpoenne atoma. M3otomsr. CoBpeMeHHas XapakTepucTHKy X3 1o ero
TPAKTOBKA MIOHATHUS «XUMHUYCCKHHA SIIEMEHT. nonoxenuto s IIC.
DU3NYECKUH CMBICT IOPSIAKOBOIO HOMEpPA

3JIEMEHTOB, HOMEPOB T'PYIIITBI U epuoia. [IpuauHb

W3MCHECHHSI METAJUNTMICCKUX U HEMETATHYCCKAX

CBOWCTB 3JIEMEHTOB B TPYIIIAX U MIEPUOJIaX, B TOM

qyucie O0JbIINX.

8 3Hauenue 3HaYeHUEe MEPUOIUYECKOTO 3aKOHA 1
MEPUOIUYECKOr0 3aKOHA | MEPUOJUYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB
Y IEPUOANYECKON JUTS IOHUMaHMsI XUMUYECKOM KapTUHBI MUpPA U
CUCTEMbl XUMHUYECKUX Pa3BUTHSI HAYKH.
anemenToB ..

Meunneneesa.

9 KonTpoabHasi pa6ora
o reme «CTpoeHue
aToMa U MepUOAUYECKUI
3akoH JI.1. MenzaeneeBa»

10 - | Xumuueckas CBsI3b. WNonnas xumudeckast CBsi3b U HOHHBIE 3namo: Ha3bl6amb TPUYUHBI

11 | Enunas npupona KpUcTajunueckue pemérku. KoBanentHas KJIaCCU(PHKAIUIO TUTIOB | MHOTOOOpa3usl BEIECTB,
XUMHYECKON CBSI3H. XMUMHYECKas CBS3b U €€ KiacCu(UKaIns. XUMHYECKON CBSI3U U | MOOenuposams CTpOCHUE

Bonoponnas cBs3bs. Mexanusm e€ o6pazoBaHusl. XapaKTePUCTHKU  KaXKJIOTO | BEHIECTB C KOBAJICHTHON U
Enunast npupoga XUMHUYECKON CBSI3H. u3 HUX; OCHOBHBIE | HOHHOM CBSI3bI0,




12 | Pemienue 3amau mo reme | Pemenue 3amad.
«XHMMHUYECKasl CBI3bY.

13- | CoiicTBa KOBAJICHTHOI JnuHa cBsi3u, SHEPrUs CBA3U, HACHIIAEMOCTb,

14 | cBs3m. MOJIIPU3YEMOCTbD, HAITPABICHHOCTD.

15 | Pemenwne 3amau no teme | Pemenue 3anay.

«CBOMCTBa XUMHUUECKOM
CBSI3M.

16 | Tunsl kpucTaIUTHUECKUX | MOJEKYISPHBIC U aTOMHBIC KPUCTALUTHICCKIE

pEIIETOK. pemetku. CBOMCTBA BEIIECTB C ATUMU TUTIAMU
KPUCTAJUTMYECKUX PEIIETOK.
17 | I'uGpunuzanus Sp - rubpuau3anus y alkaHoB, BOJbl, aMMHaKa,
AJNIEKTPOHHBIX OPOUTANICH. | aliMasa; sP — THOpUIM3AITUS Y AIKEHOB, apEHOB,
JTUEHOB, TpaduTa U coeqMHEHUH 60pa; sp —
TUOpUIM3AIUs y aTKUHOB, KapOWHA U COCTMHEHHI
OepusuTHs.
18 | I'eomeTpus MOJICKYIL. ['eomeTpust HEOPraHUYECKUX U OPTAHUYECKHIX
BEIIIECTB.
19 Pemrenue 3amay o teme Pemtenue 3amau.
«["eoMeTpust MOJIEKYI».

20 | BxoaHO¥ MOHUTOPHWHT KoHTposb 3HaHwMil.

21 Teopust XuMHUYECKOTO [Ipeanoceinku cozmanust TXC. OCHOBHBIE
CTPOEHUS COCTMHCHU I nojoxxeHus TXC. Buasl nuzomepuu. M3omepus B
A.M.bytneposa. HEOPraHUYECKON XUMUHU.

22 | B3aumHoe BiHsIHUE B3aumHoe BIusSiHUE aTOMOB B MOJIEKYJIaX
aTOMOB B MOJIEKYJIaxX OpPraHMYECKUX U HEOPraHNYECKHUX BEIIECTB.
OpraHUYEeCKUX U OcHoBnble HanpaBneHus pazputus TXC.
HEOPraHHUYECKUX
BEIIECTB.

23 WNHaykunoHHBIH 1 WNHayKIMOHHBIN 1 Me30MEepHBIN 3P PEKTHI.

Me30MepHbIN 3(PPeKThI.
CrepeoperynsipHOCTb.

CrepeoperyasspHOCTb.
JlnaneKTH4YeCKre OCHOBBI OOIIHOCTH 3aKOHA
nepuoauuHocty /.M. MenneneeBa u reopuun

monoxkenugs TXC A.M.
byrtneposa; BOKHENIINE
NOHITHSI  —  HW30Mepus,
TOMOJIOTUYECKUU pan,
MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BCHO,
CTCTICHh  IOJIMMEPHU3ALINH,
UCTHHHBICE M KOJIJIOUIHBIE
pPacTBOPBI, IUCIICPCUOHHAS
cpena, gucnepcHas ¢asa,
KOATYJISIIHS, CHUHEPE3NUC;
OCHOBHEIE CIIOCOOBI

nosydyeHust BMC; naun6onee
HIMPOKO pPaclpoCTpaHEHHbIE
MIOJIMMEPBI, UX CBOMCTBA H
MPAKTHYECKOE TPUMEHEHHUE;

oTpe/IeIIeHUe u
KJ1accu(pukaImio

JICTIEPCHBIX CHCTEM;
CIocoObI BBIPOKCHHS

KOHIICHTPAIIUU PAaCTBOPOB.

Ymemon:

XapaKTEepPU30BaTh CBOWCTBA
BEIIEeCTBa, 3HAas1 THUII €ro
KPUCTaJUTMYECKON PEIIeTKH,
no ¢Qopmyne BemiecTBa
npeanojaraTh THIT CBS3H,
MIpeICKa3bIBaTh THII
KPUCTAJUTMYECKON PEIIeTKH,
yMETh OIIpeesATh
TEOMETPHUIO MOJIEKYJbl IO
XapaKTEePUCTHUKAM XHM.

KOHKpemu3upoeama
MOHATUSA «XUMHYECKasi
CBSI3bY,
CKPUCTAJTUYECKUE
PEIICTKNY,

0000uamo nonamus
«KOBAJICHTHAsI
HETOJISIPHASI CBSI3bY,
«KOBaJICHTHAs TOJISIpHAs
CBSI3bY», KMOHHAS
KpUCTaJIIMYecKas
pelieTKa», «aTOMHast
KpUCTAJITMYecKas
pelieTkay,
«MOJIEKYJIsIpHas
KpUCTAJIIMYecKas
pelieTkay,
«MeTajinyecKas
KpUCTAJITMYEcKas
pelieTkay,
npou3e00ums pacuemul
0 XUMUYECKUM
YpaBHEHUSM,
KOHKpemu3upoeams
HOHAMUA «COCTOSIHUE
BELIECTBA, «BU/IBI
PacTBOPEHHBIX CHCTEM»




crpoenust A.M. byrneposa.

24 | Tlonumepsr [Tonumepsl. OcHoBHble mnoHATUS Xxumuun BMC:
OpraHUYeCcKue U MOHOMED, MOJIMMEP, MAKPOMOJIEKYJa, CTPYKTYpHOE
HEOPraHUYeCKUe. 3BE€HO, CTeneHb mnonumepuzanuu, Mr. CnocoOsl
Baxneiimne noaumepsl. | MOJydeHUs TMOJIUMEPOB: PEAKIHS TOJUMEpPU3ALNU

u  noyiukoHaeHcauuu. CTpoeHue TMOJHUMEPOB:
reoMeTpuyecKas dbopma MaKpOMOJIEKYII,
KPUCTaJUIMYHOCTh " aMOp(HOCTB,
CTEPEOPETYISIPHOCTD.

25 Buael nosnmmmepos, Buael nosmmmepos, miacTMace, BOJIOKOH, KaydyKH,
MJIACTMACC, BOJIOKOH. OMOTIONUMEPHI, HEOPTaHUYECKUE TTOTUMEPHI

ATOMHOTO ¥ MOJIEKYJISIPHOTO CTPOCHHUSI.
26 IIpakTH4yeckas padora Onpenenenue miacTMace: NoJUITHIICHA,
Nel. «Pacnio3HaBanue MOJIMIIPOTIAJICHA, TIOJTUBUHUIXIIOPUIA,
MJIACTMACC U BOJIOKOH. MOJIMCTUPOJIA, TOJTUMETUIIMETAKPUIIATa; BOJIOKOH:
JlaBCaHa, KampoHa.
27- | Qucnepcubie cuctembl 1 | [ToHsiTHE 0 AcniepcHBIX cucTeMax. JlucnepcHast
28 | pacTBOpBHI. (haza u mucniepcuonHas cpea. JucrnepcHsie
CHUCTEMBI C )KUAKON CPEeZIoil: B3BECH, CYCIICH3UH,
WCTUHHBIE PACTBOPBI, KOJIJIOUHBIE CUCTEMBI, UX
knaccudukanus. 3omm. ['enn.

29 - | Pacuer maccoBbIX gojieli | Pemenue pacu€THBIX 3a1a4.

30 | >IeMeHTOB B CMECH.

31- | Pacuetsl, cBsI3aHHBIE C Pemenne pacuéTHbIX 3a1a4.

32 | mOHATHEM «MaccoBast
JOJIsD», «OObEMHAsT IOJISD).

33- | Pacuér monsipHO# Penrenue pacu€THbIX 3a7a4.

34 | KOHIEHTpAIMH PacTBOpa.

35 | IloBTOpeHue u [ToBTOpEeHUE M 0000IIEHNE 3HAHUH 110 TEME

0000111eH e 3HAHUHA 110
teme «CtpoeHue
BEIIECTBAY.

«CTpOGHI/Ie BCIICCTBaA».

CBSI3EH; COCTaBIATH
CTPYKTYpHBIE (hopmybl
U30MEPOB U  TOMOJIOTOB;
OTIPENEIIATh Haubosee
HIMPOKO PacIpOCTpaHEHHBIE
TOJIIMEPHI o ux
CBOMCTBaM.




36

KonTtpoJbHas padora
o Teme «CTpoeHue

BELIECTBA.

37- | Knaccudukarus [lonsatue  xumuyeckod  peaknuu.  Peakuuu | 3name: Hab00ams u

38 | XUMHUYECKUX pEaKIuii B COEJIMHEHUS, pAa3JIoKEHUs, 3aMElleHMs, OOMeHa. | Kakue IIPOLIECCH] | ORUCHIEAMb XUMUUECKHE
OpraHUYeCcKOH U OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakiyy. | HA3bIBAIOTCS XWMHMUYECKHUMHU | PEAKIUU C TIOMOIIBIO
HEOPraHUYeCKOM XUMUHU. | DK30- U DJHAOTEPMUYECKHE peakuuu. ['OMo- | | peakuusMu, B 4eM UX CYTh; | €CTECTBEHHOTO (POJIHOIO)

reTepOreHHbIE peaxkuuu. OobpaTtumblie W | 3HaTh TIOHATHS — TEIUIOTA | SA3bIKa U SI3bIKAa XMMUH,
HeoOpaTuMebIe. Karanutnueckue peakuuu. | oOpazoBaHUs BELIECTBA, | UCC1€008aMmb: CBOICTBA
PanukanbHabIe " MOHHBIC peaxkiuu. | TeIIoBOH 3PPEKT peakiuu, | 3JIEKTPOIUTOB, YCIOBHUS,
DOTOXUMHUYECKHUE, paavalnvoHHbIE, | KaTaaus, KaTajau3aTop, | BIUAIONIME Ha MOJI0KEHHE
AIIEKTPOXUMHUUYECKHIE, TEPMOXUMHUYECKHUE. TOMOTEHHBIN U | XUMHUYECKOTO PaBHOBECHSI,

39 | TerumoBoii a3 dext 3aKoH COXpaHEHUs SJHEPTuH. BHYTpEeHHSIs SHEPTHsI, | T€TEPOrCHHBIN KaTaJlu3, | YCJIOBUs, BIUAIOIINE HA
XUMHUYECKUX PEaAKITUH. 9K30- ¥ HJ0TEPMHUYECKHE peakuu. TenaoBoi XMMHYECKOE  paBHOBECHE, | CKOPOCTh XUMUYECKOM

ahdext. TepmoxumMuueckne ypaBHEHHSI. OKHCJIUTED, peakuuu,

40 | Pemenwue 3amad o Teme | Permenue 3amad. BOCCTaHOBUTEb, onucwvleams NPOUECcol,
«TemnnoBoit a3pdext OKHCIIEHHUE, MIPOUCXOJSAIINE TIPH
XMUMHYECKON pEeaKInmy. BOCCTaHOBJICHUE, pacTBOpeHUU

41 | BO3MOXHOCTh Tennora oO6pazoBanus. 3akoH ['ecca. DHTpOMHUS. SJICKTPOJIUTHI 1 | SJICKTPOJINTOB U
NPOTEKaHUs XUMUIECKHX | BO3MOXKHOCTH MPOTEKAHUS XMMUYECKUX PEAaKLUid B | HEXIEKTPOIMTHI; (DAKTOPBI, | HEINEKTPOJIMUTOB B BOJE,
peaKkui. 3aBUCUMOCTH OT U3MEHEHHUS DHEPIUM U DHTPONUMU. | BIAMAIOINIMC HAa  CKOPOCTH | yCJIOBMS, BIMSIOMIMC HA

XUMHYECKUX peakiuii; | MojxoKeHne XMMHUECKOTO

42 | Pemenue 3agad o reme | Pemenue 3agaud. KIaccupukanuro paBHOBECH:, yCIIOBUA,
«TepMoXUMUSY. XUMHYECKUX peakuuii; | BIUAIOLINE HA CKOPOCTh

43 | CKOpOCTb XUMUYECKHUX [onsitie ckopoctd peakuuit. CKOPOCTb rOMO- u | YCJIOBHSA,  BIMSIONIMEG  HA | XMMHYCCKOH PEaKIuy.

peakuuid. akTopkl,
BIIUSIIOLIUE HA CKOPOCTh
XUMHYECKUX PEaKLnu.

FeTepOreHHON  peaklui. OHeprus aKTUBAIUU.
@akTophl, BIUSIOLNME HA CKOPOCTb PEaKIUil.
[Ipupona pearupyromux BemiecTB. Temmneparypa.
KonuenTpanusi. Karanuzatopel, Tomo- u
reTepOreHHbIH KaTaius, ux MEXaHU3MBI.
®epMeHThl. THTUOUTOPHI M KaTAIUTUYECKHE SIIbI.
[loBepXHOCTh CONPUKOCHOBEHMSI PEArupyrolnux
BELIECTB.

CIIBUT PAaBHOBECHSI; OTIIMYUHS
OBP ot peakuuii MOHHOTO
oOMeHa; IpUMeEpPhl CUITbHBIX
U cnabbIX dJIEKTPOJIUTOB,

CYILIHOCTb MEXaHU3Ma
JIMCCOIMAIlUA,  OCHOBHBIE
MOJIOKEHUS TOH;
KOHCTAaHTY  JUCCOLMALUU

npeoCcKa3vieamsy.
HaNpBJICHUE CMELICHUS
XHMHUYECKOT0 paBHOBECHUS
IPU U3MEHEHUHU YCIIOBUI
IpOBEAEHUs 00paTUMOM
XUMHUYECKOHN PEaKLINH,
pEaKLUIO CpeIbl BOIHBIX
pacTBOPOB COJIEH,




44 | Pemenwue 3aa4 1o TEME Pemenne 3amauy.
«CKOpPOCTh XUMHUYECKHUX
peaxkuuii.

45 | Karanus. [TonATHE 0 KaTanu3aTope U MEXaHU3ME €TI0

neiictBus. DepMeHThI — OMOKATaIU3aTOPBHI.
WMHrnbuTophl 1 KaTaTUTHYSCKUE SITIbL.

46 | O6patumocCTh [ToHATHE O XMMUYECKOM PABHOBECHUHU.
XUMHUYECKUX PEAKIIUH. PaBHOBECHBIE KOHLIEHTpaWu. JIMHAMUYHOCTH
XuMudeckoe XUMHUYECKOTO paBHOBecHs. KOHCTaHTa paBHOBECHSI.
paBHOBECHE. @DaKTOPHI, BIUSIIONINE HA CMENIEHUE XUMHYECKOTO

pPaBHOBECHS: KOHIIEHTPALUsI, 1aBIEHUE,
temneparypa. [Ipunnun Jle [laTense.

47 | Pemenue 3amau o tTeme | Pemenue 3aia4 v ynpaxHeHHH.

«XHMHYECKOE
paBHOBECHEY.
48- | DneKkTpoIuTHYEeCKas DIEKTPOIUTHI U HEANEKTPOJIUThL. D/1. Mexanusm
49 | nuccoruanys KUcioT, JIMCCOLIMAIMN BEIIECTB C PA3JIMYHBIM THIIOM CBSI3U.
OCHOBaHMH, COJICH. Karnonsl 1 annonsl. CBoiicTBa HOHOB. KHCIIOTHI,
COJIM ¥ OCHOBAHUS B CBETE MpecTaBiaeHuid 06 D/1.
CreneHpb 3JEeKTPOJIUTHYECKON JUCCOUALINY U €€
3aBUCUMOCTD OT MIPUPObI SJIEKTPOIUTA U €TO
KOHIleHTpauuu. KoHcTanTa auccoiuanuu.
CryneHuaras quccouuarus dJIEeKTPOJIUTOB.
CBolicTBa paCTBOPOB AJIEKTPOJIUTOB.
50 Pemtenue 3amay no teme Pemtenue 3amauy.

«oHHbIE ypaBHEHUS

peaKiumn.

51 Bomoponusrit Huccoumanus Boapl. KoncranTa e€ quccounaiiym.
IOKa3aTeb. Honnoe npousBenenue Boasl. BogopoaHbiii

nokazarenb — pH. Cpeabl pacTBOPOB AIIEKTPOJIUTOB.
Brnusinue pH Ha xuMuueckue u OUOJIOTUYECKUE
IIPOLIECCHI.

BOJIbI, HOHHOE
IMPOU3BCACHUC, THUIIBI
TUJIPOJIH3a coJieit u

OPraHUYECKUX COCTUHECHU M.

Ymemos:

yCTaHaBJIMBaTh
IPUHAJIEKHOCTD
KOHKPETHBIX pEaKkIui K
pa3IUYHBIM ~ TUOAM  TIO
pa3IUYHBIM MPU3HAKAM
KJIacCU(DUKAITUN
BBIYUCIATH TETJIOBOM
s dexr, OTIPeNIeTATh
CMEIIIEHUE pPaBHOBECUS OT
pa3IMYHBIX (hakTopoB;
COCTaBJATh ypaBHeHUs1 OBP
METOIOM  DIL OanaHca;
OTIPEEIATh Xapakrep
Cpelibl pacTtBopa

HCOPraHN4YCCKUX BCHICCTB,

ompenensatb PH  cpensr
Pa3sTUYHBIMHU METOJaMHU;
yMETh COCTaBJIATh
ypaBHEHUS TUIPOITH3a
coJIel, OIpENEATh

XapakTep cpebl.

00pa30BaHHBIX CHIBLHBIM
OCHOBaHHEM, CJIA0bIM
OCHOBAaHMEM M CHUJILHOU
KHCJIOTOM;
xapakmepu3zoeamau:
OKHCITUTEILHO-
BOCCTaHOBUTEIIHHBIC
pEeaKIMK KaK MPOIECCHI,
MIPU KOTOPBIX U3MEHSIOTCS
CTETICHU OKHUCIICHUS
aTOMOB, CIIOCOOBI 3aIllUTEI
METaJUIOB OT KOPPO3UH,
YCIIOBUS TEUEHUS PEAKIUI
B pacTBOpax
AEKTPOJUTOB 70 KOHIIA
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Pemenue 3amay o reme

Pemenue 3amau.

«BonopoaHbiii
II0Ka3aTeIby.

53 | T'mpponu3 HeoOparumsiit ruaponu3. OOpaTUMBIi THAPOIH3
HEOPraHMYECKUX COJIEH.

BCIIECTB.

54 | 'mpponu3s opranuyeckux | ['Maponan3 opraHnyecKux COeIMHEHUHN U ero
COCIMHCHUI. MPAKTUYECKOE 3HAUCHUE IS TIOJTyUCHUS

TUAPOJM3HOTO CIIUPTa U Mbla. bruosiornueckas
POJIb TUAPOIIN3A B TUIACTUYECKOM U
SHEPTreTUUYEeCKOM OOMEHE BEIIECTB U SHEPTUH B
KJICTKE.
55 Pemrenue 3amay o teme Pemrenue 3amau.
«I'unponmsy.

56 | IIpakTnuyeckas padora
No2 «Pemenne
AKCIIEPUMEHTAITbHBIX
3aj7a4 10 TEME
«'unponusy»

57 OKHCIIUTEILHO- Crenenb okucienus. OnpeaeeHnue CTeneHn
BOCCTaHOBHUTEILHEIE OKHUCIICHUS TI0 (OPMYJIC COCTUHEHUS.
peaKIuu.

58 | Iloustue 00 ITouaTue 06 OKMCIUTENHHO-BOCCTAHOBUTEIBHBIX
OKHCJIUTENBHO- peaknusax. OKUCICHHE U BOCCTAHOBJICHHE,
BOCCTaHOBHMTEIBHBIX OKHUCJIUTENL U BOCCTAHOBUTED.
peakuusax. OKUCIICHHE U
BOCCTAaHOBJICHHE,

OKHUCJIUTEND U
BOCCTaHOBHTEb.

59 | Pemenne 3agay mo teMe | Perrenue 3amay.

«OKHUCITUTEIBHO-
BOCCTAaHOBHTEIIbHBIE

PCaKIum.
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DIEKTPOIU3.
IIpaxTHueckoe
NIPUMEHEHHE
JJIEKTPOJIN3A.

DIEKTPOIN3 KaK OKUCIUTENHHO-
BOCCTAHOBHTEJIBHBIN MIPOIIECC. DIEKTPOIH3
PacTBOPOB U PacIljIaBOB Ha MPUMEPE XJIOPUIa
HaTpus.

[IpakTHyeckoe MpUMEHEHUE IEKTPOIIU3A.
DIEKTPOTUTHUECKOE TIOTyIEHHE aTFOMHHUS.

61 | [loBTOpeHue u [ToBTOpeHue u 06001IeHNE 3HAHUH TIO TEME
000011eH1E 3HAHUH 110 «XHMMHYECKUE PEAKIITUI.
Teme «XUMHYECKHE
peaKIm.
62 | KoHnTpoJbHas pagoTa
1o TeMe «XUMHUYECKUe
peaKIm.
63 | Tekyumii monuropunr | KoHTposp 3HaHHI.
64- | Knaccudukarus IIpocteie u cnoxHble BeniecTBa. OKCUIbI, WX | 3Hamb: uccneooeamsp CBOMCTBA
65 | HeOpraHMYEeCKUX Kiaccudukanus. IMuapoxcust (ocHOBaHUsA, | BaXKHEHIITHE KJIACChI | M3y4aeMbIX BEIIECTB,
BEIIECTB. KHCIIOpOACOAepKAIMe  KUCJIOThl, aM@OTepHbIE | HEOPTraHUUECKUX u | Habmonate
ruapokcuabl). Kucmorsl, uX  KiaccHpHUKaIus. | OpraHMUYEeCKUX COEIUHEHUH; | JeMOHCTPUpPYEMbIE U
OcHoBanusi, ux kiaccupukanua. Conu cpegHUE, | OCHOBHbIE ~ METaUIbl UM | CAMOCTOSITENILHO
KHCJIbIe U OCHOBHBIE. KOMIUIEKCHBIE COTH. HEMETaJIbl, UX CBOICTBA; | IPOBOJAUMBIE OMBITHI,
66- | Knaccudukarus YTeBo0pOIbl, MX KIaCCH(PUKALKS B 3aBUCUMOCTH | IIPUYHUHBI KOPpPO3HH, | HAbi00ams u
67 | OpraHMYECKUX BEIICCTB. | OT CTPOCHHS YIrJIepOTHON 1enu (amudarnueckre W | OCHOBHBIE €€  THUIBl U | ORUCBI6AN b XUMUYECKUE
IIUKJIMYECKHIE) M OT KPaTHOCTH CBsi3el (IIpeiesibHbIe | CIIOCOObI 3aILUThI OT | PEaKIuHu C TOMOIIBIO
u  HempeaenbHbie).  ['oMonoruueckuid  psAn. | KOPpO3uu; WU3MCHECHUS | €CTeCTBEHHOTO (POJJIHOTO)
[IpousBoHbIE YTIEBOAOPOJOB: TaJOTEHANKaHbI, | KHCIOTHBIX CBOMCTB | SI3bIKA U SI3bIKA XUMHH.
COUPTBI,  (CHOJBI, AIBJETUABI M  KETOHBI, | BBICILIMUX OKCHOOB U | 0600wamo u oeaamo
KapOOHOBBIC KHCJOTHI, IIPOCTBIE M  CIOXKHBIC | THIPOKCUIOB HEMETAIIIOB B | 661600bl O
a¢upsl, HUTPOCOETUHEHNUS, aMUHBI, | IEPUOJAX M TPYNIax; | 3aKOHOMEPHOCTSIX
AMUHOKHCIIOTBIL. KIIacCU(PHUKAITUU U | UI3MEHEHHI CBOMCTB
68 | Meramisl. [lonoxeHnue [Tosoxkenne meramunos B [lepuoauyeckoit cucteMe | HOMEHKIATYPY  KHCJIOT U | METaJUIOB M HEMETAJIOB B




METaJJIOB B
IIepuoauueckoii cucreme

" CTPOCHUC UX aTOMOB. HpOCTbIe BCIICCTBA -
MCTAJUIbL: METAJINIMYCCKAs CBA3b U CTPOCHUC

U CTPOEHHUE UX aTOMOB. KpucTamioB. Amorponusi. O6mue GpusnuecKue
Oo6mue puznueckue CBOMCTBA METAJLJIOB.
CBOMCTBA METAJIJIOB.
69 | O0mue XuMHIECKUE OO0mye XuMHYECKUE CBOMCTBA METAJNIOB
CBOMCTBA METAJLJIOB. (BoccTaHOBUTEINBbHBIE CBOMCTBA). OKCHUIIBI U
TUAPOKCH/IBI METANIOB. 3aBUCUMOCTh UX CBOWCTB
OT CTENEHU OKHUCIIEHHS MeTajula. 3HaYeHHe
METaJlJIOB.
70 | Pemenwne 3amau o remMe | BeimosnHenue ynpaxknenuit. Llenn npeBparieHuid.
«MeTamiby.
71 | Koppo3us MeTajioB. [Tonatne «koppo3us». XUMHUECKAsT U
ANEKTPOXUMHUYECKast Koppo3usi. CriocoObI 3aIUThI
METaJJIOB OT KOPPO3HH.
72 | Obmue crocoOb! Mertamiel B mpupojie. MeTaiumyprusi: mupo-, THAPO-
MOJIy4€HHUSI METAIJIOB. U DJIEKTPOMETAIUTYPTrusl. DJIEKTPOJIU3 PACIUIaBOB U
PacTBOPOB COEMHEHHI METaJIOB, €r0
MIPaKTUYECKOE 3HAYCHHE.
73 | Pemenue 3ama4 no tTeme | PacuerHble 3aaun: a) BBIYMCICHHE MACChl WU
«MeTtamnnsn. 00BbEMa IPOAYKTa peakluy Mo U3BECTHON Macce
WM 00bEMY HCXOJTHOTO BEIIECTBA, COACPIKAILIETO
IpPUMECH;
0) ompeesieHre MacCOBOM I 0OBEMHOM 01
BBIXO/Ia MTPOJYKTA PEAKIIMH OT TEOPETHUECKU
BO3MO>KHOTO.
74- | IlepexoiHbIe METAJLIbI. XKeneszo, meap, cepeOpo, HUHK, PTYTh, XPOM,
75 Maprasel| (Hax0XJIeHHEe B IPUPOJIe, TOTyIeHHUE U

IMPUMCHCHHUC IMPOCTHIX BCUICCTB, CBOMCTBA MMPOCTBIX
BCIICCTB, BaKHEHIIIHE COCI[I/IHeHI/I}I).

OCHOBaHMI, OCOOEHHOCTHU
CBOMCTB CEpPHOM M a30THOU

KHCJIOT, MYPaBbUHOH H
YKCYCHOM KHUCJIOT,
OpPraHMYECKHX OCHOBAHUIA;
3HaTh MOHSTHUS
aM(OTEepHOCTD.

Ymemos:

OIIpENEATh

IIPUHAJIE)KHOCTh  BELIECTB
K  pa3IM4HbIM  KJlaccam
HEOPraHUYECKHUX u
OPraHNYECKHX COCTUHECHUH,
COCTaBJIATh (hopMyIbl
KOMIUJIEKCHBIX COEIWHEHUI;
XapaKTepH30BaTh CBOWCTBA
METaJUIOB W HEMETaJUIOB,
ONUPASICh HA UX IOJIOKEHUE
B [IC u crtpoeHue atromos;
COCTaBJISITh YpaBHEHUS
3JEKTPOJIN3a, NPOU3BOJUTH

o HHUM BBIYKCIICHHUS;
MHCaTh ypaBHEHUS
peakiuu,
XapaKTEPHU3YIOMINUX
CBOMCTBA METAJJIOB;

XapaKTepu30BaTh CBOWCTBA
KUCJIOT W  OCHOBaHUM;
XapaKTepu30BaTh CBOWCTBA
aM(pOTEpHBIX COEAUHEHUH,
COCTaBIIATh (bopmyIbl
NENTUIOB.

MeproAax M rpymmnax
MEPUOINYECKON CUCTEMBI,
Onucvl6amb CBOWCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBE HAOJIIOICHH 32 UX
MIpEBpaIICHUSIMH,
npoZHO3UpPOGambs
CBOMCTBA BEIIIECTB,
MIPUHAJISKAITUX K
M3Y4YEHHBIM KJlaccam
HEOPraHUYeCKHX
COCIUHEHUM, Ha OCHOBE
3HaHUH O NEPUOANYECKOM
3aKOHE
Xapakmepu3oeambs
HaxOXXJIEHHE B MIPUPO/IE,
CBOMCTBa, OMOJIOTHYECKYIO
poJIb 1 00J1aCTH
MIPUMEHEHHUS] U3y4aeMbIX
BEILIECTB
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O06o0611EHNE U
IMOBTOPEHUE MaTepurasa
no TeMe «MeTayuibhy.

Pewrenue 3ana4, ynpaxHeHU, BBINIOJHEHUE
TECTOB, 3aJIaHUH, KOMOMHUPOBAHHBIN 3a4eT.

77 | KonTpoJbHasi pagora
1o teme «MeTtajuib»
78 | Hemeramnsl. [Tonoxxenne Hemetaios B Ilepuoanueckon
cucreme, crpoeHue ux aromon. 0. HepTHbBIE
rassl. J[BOMCTBEHHOE MOJIOKEHNE BOJIOPOIA B
[Tepnoanueckoii cucreme. Hemeransl — nmpocTeie
BEIIIECTBA, UX ATOMHOE U MOJICKYJISIPHOE CTPOEHUE.
Amnotponusi. Du3nyeckue CBOMCTBA.
79 | XuMHYeCcKHe CBOWCTBA XUMHYECKUE CBOMCTBA HEMETAJIIOB
HEMETAJUIOB (oxucnuTenbHbIE cBOWCTBA). BoccTtaHoBUTENbHBIE
(OKUCTUTEIIbHBIC CBOMCTBA B pEAKIUAX CO (PTOPOM, KHCIOPOIOM,
CBOJCTBA). BEIIIECTBAMHU-OKUCITUTENIIMHU. BomopoaHabie
coeTMHEHUS HeMeTauoB. [loydenne Bo10POTHBIX
coenuHeHul HemeTauioB. CTpoeHue MOJIeKy U
KPHUCTAJLIOB.
80 XUMHYECKHE CBOMCTBA OtHourenue K Boje. MI3MeHenne KUCIOTHO-
HEMETAJIJIOB. OCHOBHBIX CBOMCTB B IIEpHOJAX U IpyMHnax.
Heconeobpasyrormue u cosieo0pa3yrommne OKCHIbI.
Kucnoponconepxamue kucnotsl. 3menenue
KHUCIJIOTHBIX CBOMCTB BBICHIMX OKCHJIOB U
TUAPOKCHUIOB HEMETAIUIOB B IEPUOJAX U FPyHIax.
3aBUCHUMOCTb CBOMCTB KUCIJIOT OT CTEIIEHU
OKHCJICHUSI HEMETAJUIOB.
81 | KonTpoJabHas paGoTa Pewienue 3aga4 u ynpaxHeHUM, BBITIOJIHEHHUE
1o teme «Hemetaibiy. tecToB. KOMOMHMPOBaHHBIN 3a4€T.
82 | lIpakTHyeckas padora

Ne 3 1o Teme

«ITomyuenue, cobupanue

" PACTIO3HABAHUEC I'a30B»
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Kucnotsl
HEOpPraHUYECKHE.

Kucnots! B cBE€TE IPOTONIMTUYECKOU TEOPUH.
Conpsik€HHBIE KUCIIOTHO-OCHOBHBIE ITAPHI.
Knaccudukanus Heoprannyeckux kuciot. O0mme
cBoMcTBa KUCIOT. OCOOEHHOCTH CBOMCTB KOHII.
CEepHOM 1 a30THOM KUCIOT. OCOOEHHOCTH CBOMCTB
YKCYCHOM M MypaBbMHOW KHUCIIOT.

84 | Kucnotel oprannyeckne. | Knaccudukanys u cBoicTBa OPraHN4eCKUX KUCIOT

85- | OcHoBanus OcHoBaHMsI B CBETE MIPOTOJIUTUUECKON TEOPUHU.

86 | opranmueckue u Knaccugukamus opraHnuecKux 1 HeOpraHMIeCKUX
HEOPTraHWYECKHUE. OCHOBaHMU. XMMHYECKHUE CBOMCTBA IIEJIOYEN U

HEpPacTBOPUMBIX OCHOBaHMi1. CBOMCTBA
OECKHCIIOPOIHBIX OCHOBAHUN: aMMHAaKa U AMUHOB.
B3anMHOe BivisiHEE aTOMOB B MOJICKYJI€ aHHJIMHA.

87- | AmdotepHbie AmpoTepHbIe COEJIMHEHHUS B CBETE

88 | opranmueckue u MPOTOIMTUIECKOM TEOPHH. AmdoTtepHOCTH
HEOpPraHUYeCcKue OKCHJIOB W THIIPOKCHJIOB NMEPEXOHBIX METAIJIOB H
COCIMHEHUSI. QTIOMUHUS: B3aUMOJICHCTBHE C KHUCIOTaMU H

[EJI0YAMHU.

89 | IlpakTHyeckasi pabora
Ne 4 o Teme
«CpaBHEHHE CBOMCTB
OpraHUYEeCKUX U
HEOPraHUYECKUX
COEUHEHUNY.

90 | I'eneruyeckas CBS3b [ToHsiTHE O TeHETUYECKON CBSA3H U T€HETUYECKUX
MeXIy KiaccaMu psgax B OpraHMYecKON U HeOpraHM4eCKON XUMUU.
OpraHUYEeCKUX U I'enernueckue psapl MeTamia (Ha MpuMepe KaabIus
HEOPraHUYECKUX U )Kele3a), HeMeTaia (Ha puMepe cephl U
COCTMHCHUH. (dbocdopa), mepexoIHOTO dIeMEeHTa (Ha IpUMepe

IIUHKA).
91 | I'eneruueckue psbl I'eneTnueckue psabl OpraHMUECKUX BEIIECTB.

OpraHn4Y€CKuUX BCHICCTB.
EnuHcTBO MHpa BCHICCTB.

EnuncTBO MUpa BemiecTs.
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IIpaTnyeckasi padora
NeS no reme
«['eneTnueckas cBsA3b
MEXY Kilaccamu
HEOPraHUYECKUX U
OPraHNYEeCKHUX BEIIECTBY.

93- | KomiuiekcHsie ITousgTHE 0 KOMIIIEKCHBIX COEINHEHUAX.

94 | coenuHeHUs KomrekcooOpaszoBareib, TUTaH b,
KOOPIMHAITMOHHOE YUCJIO, BHYTPCHHSISI M BHETITHSS
cdepsl.

95 | OGo0menue u Pemenue 3a1a4 1 ynpaxHeHHH, BHIIOJTHEHHE

MMOBTOPEHUE MaTepHalia TECTOB U 3aJJaHUH 10 TEME.
o Teme «BemecTBa 1 ux
CBOMCTBa.
96 | KonrpouabHasi paboTa
mo Teme «BemecTBa 1 ux
CBOMCTBa.

97 | UroroBplii MoHUTOPpHHT | KOHTpOIH 3HAHMIA.

98 XUMHS ¥ POU3BOJICTBO. | 1. XMMHYECKasi MPOMBIIIUICHHOCTh U XUMUYECKHE 3name: CIMPYKmypuposams
TEXHOJIOTHH. OcHOBHEIE CTaJ¥¥ | U3YYCHHBIM MaTepua,
2.CpIpbe 11 XMMHUYECKON MTPOMBIILIEHHOCTH. IIPOU3BOJACTBA aMMHaKa WU | daeams onpeoesieHus
Bona B xuMHuueckoi MPOMBITIIUICHHOCTH. METaHOJa;  IPOU3BOJICTBO | M3YUYECHHBIM MOHSATHUSM,
4.2Heprus AJi1 XMMUYECKOTO TTPOU3BOJICTBA. KHUCJIOT, IIEJI0YeH, Ccoyel, | kraccugpuuyuposamo
5.Hay4Hble MPUHIIUATIBI XUMHYECKOTO CIIOCOOBI 0e301acHOT0 | U3yYeHHBIC OOBEKTHI U
MIPOU3BO/ICTBA. MIPUMEHEHUS SIBJICHUS,
6.3amuTa OKpyXKarolel cpeibl U oXpaHa Tpyaa JIEKApCTBEHHBIX  BEILECTB, | ORUCHIBAMb U PA3IUYAND
IPU XUMHYECKOM IPOU3BOJICTBE. COCTaB, CBOMCTBA U 00JIACTH | U3YUYEHHBIE KJIACCHI
7.OCHOBHBIE CTAINH XUMHYECKOTO MPUMEHCHUSI ~ BOKHEHIIMX | HCOPraHUYECKUX H
MPOU3BOJICTBA(aMMHUAaKa M METaHOJIa), CPAaBHCHHE CTPOMTEIIBHBIX U | OPraHUYeCKHX BEIIECTB,
MIPOU3BOJICTBA aMMHaKa M METaHOJIA. MOJICIIOYHBIX ~ MAaTEPHUAJIOB, | J1e/1amb 6b1600bl U

99 XHUMHUS U CelIbCKOE 1. XuMu3anus cenbCKOro X03I1UCTBa U €€ OCHOBHBIE XUMUYECKUE | YMO3AKAIOYUEHUA U3

XO3IUCTBO.

HaIlpaBJICHUS.
2.PacTeHus u oysa, NOYBEHHBIHN MOTIOMIAIOITHI

3arpsA3HUTENH, TIOCIEACTBUSA
3arpsAsHeHus, npasuna 1b

HaOJII0/IeHUH, N3YYEHHBIX
3aKOHOMEPHOCTEH,




KOMILJICKC.
3.Yno6penus 1 ux KiaccupUKaIms.

4. XyMHUECKHE CPEJICTBA 3aLUTHI PACTECHUIL.
5.0TpunatenbHble NOCAEACTBUSI IPUMEHEHHUS
NECTUIIUIOB ¥ 00ph0a C HUMH.

100 | Xumus 1 3KOJIOTus.

1.Xumyeckoe 3arpsi3HeHUE OKPYXKAIOIIEH Cpe/Ibl.

2.0xpana ruapochepsl OT XUMHYECKOTO
3arps3HEHUSL.

3.0xpaHa MOYBBI OT XUMHUYECKOTO 3arpS3HEHHSL.
4. Oxpana aTMoc(epbl OT XUMHUYECKOTO
3arps3HEeHUS.

5.0xpana ¢Guiopsl 1 GpayHbl OT XUMHAYECKOTO
3arps3HECHUS.

BHOTEXHOJIOTHS ¥ TeHHAsI MH)KEHEPHSI.

101 | Xumud v moBcegHEBHAS
- JKM3HB YEJIOBEKA.

102

1.JlomaniHss anTeka.

2.Moromue u YUCTAIHUE CPECTBA.

3. CpenctBa 11j1s1 60pHOBI ¢ OBITOBHIMU
HaCcEKOMBIMHU.

4.CpencrBa TMYHOM TMTHEHBI U KOCMETUKH.
5. XUMHSA ¥ DHNIA.

6.MapkupoBKa yIaKOBOK MUILEBBIX 1

TUTHECHUYCCKUX ITPOAYKTOB U YMCHHE UX YHUTATh.

7.DKOJIOTUS KWINLIA.
8. XUMHS ¥ TUTHEHA YeJI0BEKa.

pu HCIIOJIb30BaHUHU
TOKCUYHBIX, TOPIOYUX U
B3PBIBOONIACHBIX BEILECTB.
Ymemos:

OIPENEIATh  BO3MOXKHOCTh
MPOTEKAaHU  XUMUYECKUX
MPEBPALLIECHUN B Pa3JIMYHbIX
YCJIOBUSIX M OLEHUBATH HX

MOCIIEJACTBHUSA,  OIIEHUBATh
BIIMSIHUE XUMHYECKOTO
3arpsA3HEHUs oC Ha
OpraHu3M YeJI0BEKa;
HCII0JIb30BAaTh

IPHOOPETESHHBIC 3HAHUS JIJIS
OOBSICHEHHSI ~ XMMHUYECKHX
SIBIICHUH, TPOUCXOJAIINX B
IPHUPOJIC u Ha
MIPOM3BOJICTBE; BECTH ceOs
9KOJIOTHYECKH  T'PaMOTHO,
co0Ir0IaTh npaBuia
0€30MacHOCTH npu
HCIIOJI30 BAHUH CPEJICTB
OBITOBOM  XHMHH, YMETh
OOBSICHATL  BIUAHHE Ha
OpraHu3M 4acTo
UCIIOJIb3YEMBIX  JICKApCTB,
rPaMOTHO HCII0JIb30BaTh
XUMHYECKHE BEILIECTBA,

rpaMOTHO oOpamarbes ¢
OTIACHBIMU BEIIECTBAMHU.

IIPOTHO3UPOBATh
CBOMCTBA, HEU3YYECHHBIX
BELIECTB I10 aHAJIOTUHU CO
CBOMCTBAMH U3YyYEHHBIX

Pezepsnoe epema — 3 uaca
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