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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pasoBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00Opa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe QeaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHLEMIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « X UMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTENBHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3zenaM M TeMaMm MpPOrpamMMbl MO XUMHUH, ONPENENSIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YUYEHHS] XHUMUU C Y4YETOM  MEXKIOPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXCs, OMNpeAeNseT BO3MOXXHOCTU MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBAHUM K
pesynbpTaTam oO0y4eHHUs XUMUW Ha YPOBHE IIeJIeH N3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYarolerocss Mo OCBOEHUIO
y4eOHOT0 Co/IepKaHusl.

3HaHUE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUpPyEeMbIe XHMHEH MPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TiI00aIbHBIX
npo0eM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHUECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpoOBaHUs KYJbTYpPbl JUYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  yd4eOHOU  JesTeIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKAX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAay4YHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YYaIONUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yUYarOIIUXCA.

JlaHHbIe HampaBjieHUs B OOy4YEHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  yuyeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEIaroru4ecku
alaliTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAETIEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CHUCTEMbl TMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMMBIX TMOHSTHN
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIaIbIBAETCS U3 CUCTEMBI
MOHSATHUI 0 XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI ITOHITHN O XMMUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPUHITUITY
MIOCJIEIOBATEIBRHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TIpEeACTaBICHHM 00 JJIEKTPOIUTUYECKONW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHS K JPYrOoMYy, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHMUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHSI U TOJIyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOIIECH HAYyYHON KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUK U
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKpYKaOIMUA MUPY,
«buosnorus. 5—7 kimacce» n «Pusznka. 7 xknace.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJUT (QOopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agavya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAHUNA — BaKHEUIINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



npuoOIIEHUH K HAay4YHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHHU BEIIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B YueOHO-NO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENIbCKON
JeSITEIIbHOCTH, OCBOCHHHM TIPaBHJI OE€30MacHOrO OOpalleHHsl C BeUIeCTBAaMHU B
TIOBCETHEBHOM JKM3HH.

[Tpu u3yueHuu XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (¢opMHUpOBaHHE WHTEUIEKTyaIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJICHHOCTh OOy4YeHHMsI Ha CHCTEMaTH4YeCKoe TMpUOOIIeHHUE
0o0y4Jamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMHU;

— o0ecredyeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIMMUCS
OTbITa Pa3HOOOPA3HOW AESITENHLHOCTH, TMO3HAHUA W CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMH), WMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH U OLIEHWBATH SIBICHUSA
OKpPY’KAloIIer0 MHpa, WUCIONb3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YYEHUU
XUMUHU, TPUMEHSATh WX TPU PEIICHHH MpoOJIeM B TOBCEIHEBHOW JKU3HH H
TPYIOBOH ACSITEIHLHOCTH;

— ¢QopmupoBanne y OOydalomUXcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHHSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
IeJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOH EATETHHOCTH B IEISIX
COXPAHEHHUS CBOETO 37I0POBBS M OKPY’KAIOIIEH MPUPOTHON CPEIbI;

—pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOEHHS OOIIEUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUIS M HANPABIEHHOCTH AATBHEHIIETO
oOydeHwus.

CBSI3b C PABOYEN [MTPOI'PAMMON BOCITUTAHM S LIIKOJIbI
Peanuzanus mnemarorndeckuMu paOOTHUKAMH BOCHUTATEIBHOTO TMOTCHITHAIA
YPOKOB XUMUH MPEATIOAraeT CISAYyoIIee:
- YCTaHOBJICHHE JIOBEPUTEIHHBIX OTHOIICHUH MEXKIy MeJaroru4ecKuM
pabOTHUKOM W OOYYaIOIIMMHUCS, CIIOCOOCTBYIOIIMX TMO3UTHBHOMY BOCIPHUSITHIO
oOyvaommmucs  TpeOOBaHWM W MPOChO  MEeAaroruyeckoro  pabOTHUKA,



NpUBJICUEHUIO WX BHUMaHHA K oOOCyXgaeMoil Ha ypoke HHpOpMaLUH,
aKTUBU3ALIMY TTO3HABATEIbHOMN 1EATEIbHOCTH;

- moOyxnaeHue oOywaroumxcs coOJofaTh Ha YPOKE OOIIETPHHSTHIE HOPMBI
MOBE/ICHUs, MpaBuja OOLICHHS CO CTAPIIUMU (MeAArorn4yecKuMu paboOTHUKAMu) U
CBepCTHUKaMH  (0Oy4aloIIMMUCS), TNPUHIMUNBI  y4eOHOW  JHMCIUIUIMHBI U
CaMOOpraHU3alUY;

- IpUBJICYeHNEe BHUMaHHsI 00y4YaIONIMXCs K IEHHOCTHOMY acCleKTy M3y4aeMbIX Ha
ypOKax SIBJICHUH, OpraHu3ainus UX paboThl C MOJIy4aeMOW Ha YPOKE COLMAIBbHO
3HaYUMOW HMH(poOpManuell — HWHULUMUPOBAHHE €€ OOCYKIEHHUS, BBICKa3bIBAHUS
0o0y4JalImMMHUC CBOET0 MHEHMsSI IO €€ TMOBOAY, BBIPAaOOTKM CBOEro K Hew
OTHOIIICHHUS,

- HCHOJIb30BAaHWE BOCHHUTATENBHBIX BO3MOXKHOCTEH coOAepkaHus y4eOHOro
npeaMera 4Yepe3 JEMOHCTPAli0 OO0yYaromuMcsl MPUMEPOB OTBETCTBEHHOTO,
IPaXJAaHCKOTO TMOBEJEHHs, MPOSBICHUS YEJIOBEKOTIOOMS M JOOpOCEepAeYHOCTH,
yepe3 MmoAdOp COOTBETCTBYIOIIMX TEKCTOB JMJISi UTEHMs, 3afad JJsl pelieHus,
npOOJIEMHBIX CUTyallui 17151 OOCY>KICHHS B KJIacce;

- TPUMEHEHHWE Ha YPOKE HWHTEPAKTHBHBIX (OpM pabOThl € OOYyUYaIOUIUMUCS:
UHTEIJICKTYalIbHBIX ~ WIP, CTUMYJHUPYIOUIMX TO3HABaTEebHYI0  MOTHBAIUIO
oOyyaromumxcs; AMJAKTUYECKOTO Tearpa, TAe IOJIy4YeHHblE Ha YpOKE 3HAHUA
OOBITPHIBAIOTCSI B TEATPAIbHBIX IOCTAHOBKAX; JUCKYCCHUH, KOTOpBIE MdalOT
o0y4arommMcsi BO3MOXKHOCTh TMPHOOPECTH OMNBIT BEACHUS KOHCTPYKTUBHOTO
Jyanora; TpynmnoBod paboThl WM pabOThl B Mapax, KOTOPbIE y4aT KOMAaHIHOM
paboTe U B3aUMOJEHCTBUIO C IPYTUMU I€TbMU;

- BKJIIOYEHHE B YPOK HIPOBBIX MPOILEAYpP, KOTOpPbIE MOMOTAaOT MOAIEPKATh
MOTHBALIMIO OOYYAIOMIMXCSA K IMOJYYCHHUIO 3HAHHUM, HaTaKWBAHUIO TMO3WTHUBHBIX
MEXKINYHOCTHBIX ~ OTHOIIEHWH B  KJacce, I[OMOTaloT  YCTaHOBJIEHHUIO
no0poskenarenbHoi aTMocdepsl BO BpeMsl ypoKa;

- opranu3zanus medcTBa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX 00yYaromuxcs Hal
UX HEYCNEBAIOUIMMU OJHOKIACCHUKAMH, MAIOMIET0 WM COLMAIbHO 3HAYMMBIHA
OTIBIT COTPYAHUYECTBA M B3aUMHOM MOMOIIY;

- UTHULMMPOBAHUE U TOJIIEPIKKA UCCIIEI0BATENIbCKON ACSITEIbHOCTH 00YyYarOIINXCs
B paMKax peaju3alui UMU WHAMBHIYAIbHBIX U TPYNIOBBIX HCCIEIOBATEIbCKUX
IPOEKTOB, YTO JacT OOydYaromMMCS BO3MOXXHOCTh NPUOOPECTH  HAaBBIKU
CaMOCTOSAITEJILHOTO ~ PEIIEHUs] TEOPETHYECKOW MpoOJeMbl, TE€HEpUPOBAHUS W
odopmieHuss cOOCTBEHHBIX WACH, YBAKUTEIHHOI'O OTHOLICHHS K YY>KUM HIESM,
opopMmieHHBIM B paboTax Jpyrux HcCcienoBareiel, HaBBIK MyOJIMYHOTO
BBICTYIUICHUS TI€pell ayIuTOpueH, apryMEHTHPOBAaHUS M OTCTauBaHUS CBOEH
TOUYKH 3PEHUS.



Pe3ynbrarhl enuHCcTBa y4eOHOM M BOCIMTATENLHON NESTEIbHOCTU OTPAXEHbI B
pasnene pabodeil mporpamMmbl «JIMYHOCTHBIE PE3yNbTAThl HM3YUYCHUS Y4eOHOTO
npenMera «XUMHs Ha YpOBHE OCHOBHOI'O 0011Iero 00pa3oBaHus».

OO1iee 4YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUS XUMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BelecTB. [loHsATHE 0 MeTogax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zeneHus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COCIUHEHNUH.

KomnuectBo Beniectsa. Moinb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €OWHUI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUMN.

@u3nuecKue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KEeHUS, 3aMEICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu o0palleHus ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUEHUE U OINKCAHUE
(bU3MYeCKuX CBOWCTB 0O0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJIECHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SBJICHUM, HAOII0/ICHUE U
ONUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIecTBUE xkee3a ¢ pacTBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3JesieHHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIApUBaHUE, AUCTHILISALMS, XpoMaTorpadus, MpoBeeHue OUUCTKU MOBAPEHHOU
coi, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEJIEN MOJIEKYJI
(IrapocTepKHEBBIX ).

Baxkueiue npeacTraBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31€MEHT U mpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucimopoma. CmocoOb!



MOJIy4eHHUsST KHUCIopoJa B JjabopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPO/a.

TennoBoit 3¢(deKT XUMHUECKON peakinud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCWJIEHHE MAPHUKOBOTr0 3(pdekTa, pazpyieHrne 030HOBOTO CIOSI.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoxxknenwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noxydeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI.
HaceiieHHble 1 HEHAChIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HMU 4esnoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HeconeoOpa3yromue. Homenknatypa oxcuaoB. @Du3ndeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHne okCcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [losmyyenne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[Tosrydyenue KUCoT.

Conu. HomeHnkiatypa coseil. @U3nyecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCJIOBUA BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
OMMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHue, pACIO3HABAHUE M H3YyUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUasIoOB), HAOIIOAEHHE O00pa3lOB BEIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJIEIOBaHNE O0pa3l0OB HEOPTraHWYECKWX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIIOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeakUuil HEUTpaIM3aluM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

[Hepuoauueckui 3axkoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Ieprnonnueckoit cucrembl xumudeckux aneMeHToB [[. 1. Menneneesa. I[leprnoast
u rpynmbl. OU3WYecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuyeckuii IKCnepumenm:

U3y4deHHe OoOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA LIMHKA C PAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pa3ioKeHHsl, COSTUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanuss MeXOpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTecTBEeHHO--HAYUHbIE TTOHATHS: HAy4YHBIM (akT, rurores3a, TEopusl,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoauIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, (U3UYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Iepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPHUOJOB, KM, KaJdblLHUs U MX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUMBI KPUCTALIUYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3U.

Knaccudukainus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUI, TeHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIMA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B pEaKIMH BEIIECTB, MO TemioBoMy 3ddexrty, mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
Y4acTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHHUS.

[lonarue o ckopoct XuMuueckor peakiuu. [loHsTne o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [[oOHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xuMuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIONIME HAa CKOPOCTh XUMHMYECKOW PpPEaKIMU M TOJO0XKEHHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM peaKuum. CocraBnenne YPaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinu monHoro ooMeHa. Y ciaoBUs IPOTEKaHUSI peakiuii HOHHOTO OOMeEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IoHSATHE O TMapOIN3E CONE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWS  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHnue ocanaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COEIMHEHHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 33/1a4.

HemeTaJsibl 1 X COeIMHEHHUS

OO6mast xapakTepuctuka rajinoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieno4amu). XJIOpPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIOpuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pu3nYecKue u
XUMUYeCKre cBoMcTBAa. OKCHABI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWcCTBa (00mMe Kak
NpEACTaBUTENS KJjlacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakinu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKLUs Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIIel Ccpelnbl COENWHEHUSMU cepbl (KUCIOTHBIE MO,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €r0 MPeA0TBPAICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMmuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuak, ero
duznyeckrue U XMMHUYECKHE CBOMCTBA, OJMyueHue U npuMenenne. Conu aMMOHuS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MoyiydyeHue, (PU3nYecKue U XUMHUYECKUE
CBOMCTBa (0OIIME KaK MpPEACTaBUTENs Kjacca KHUCIOT U cHenuuyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
yao0peHuii. XuMU4YeCcKoe 3arps3HeHNE OKPYIKAIOIICH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJEepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoricTBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha J>KUBBIE OPTraHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepona (IV), rumore3a rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
noiyuyeHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIECTBAX KAK O COCIMHEHHUSIX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, MPUPOIHBIM Tra3, HEPTh),
OPOAYKTHl UX TepepaboTku (O€H3WH), UX poJib B OBITY W MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, yriieBoJiax — U UX
poid B KM3HM 4elloBeKa. MarepualbHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckue #u XUMHUYECKHE CBOWCTBA, TOJYYEHUE H
npumeHenue. CoenauHeHUs KpemMHusi B npupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HUCIOJIb30BAHKUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeiilline CTpoUTeNbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlUi Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (U3NUECKHE W XHUMHYECKHE CBONCTBA
raJOr€HOB M HX COEIMHEHHH (BO3MOXXHO HMCIOJIb30BAHUE BUAECOMATEPHUATIOB),
O3HAaKOMJIEHWE ¢ oOpa3laMud XJOpUIOB (TaJOT€HHIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOAEHUE TIpoliecca OOyTIMBaHUS caxapa IMoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIEeHHOI CEepHOI KUCIOTHI, MPOBEIECHUE KaYECTBEHHON Peakui Ha CyJbdaT-
MOH M HAOJIOJIeHWe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MpPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydYeHHE NMPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENEN
KPUCTAIUTMYECKUX pemETOK anmasa, rpadura, (QysiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOupaHue, pacrlo3HaBaHUE U U3yUYEHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MpoBEeJCHHE KaueCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHbl W H3y4YEHUE I[IPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHUE C
NPOAYKIUMEH CUIIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxHenme HEMETAIUTbI U UX COCTUHEHUSD).

MeTaJiibl 4 X COeIMHEHU S

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucreMe XuUMUYECKUX 3yemeHToB /J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYECKas:  KpUCTa/UIMUecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUH MeTaioB. OU3nyeckrue U XMMUYECKHE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[[{enounble MeTambl: MONOXKEHUE B [lepruonnueckoil cucTeMe XMMHUYECKUX
anementoB /. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kamus). Okcuabl u



TUJIPOKCUABI HATpuss W Kanud. lIpuMeHeHne 1mEenoYHbIX METANIOB M HUX
COCIUHEHUU.

[Ilenoyno3eMenbHbIE METAUIBI MAarHMd W KaJbLHW: TOJOKEHUE B
[Tepuognueckon cucreMe xumuueckux sneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. Pu3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coequHEHUS Kaiblusg (OKCHJA, TUIPOKCUI, COJH).
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KeHHE B [leproandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA allOMUHHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITIOMUHHS.

Keneso: nonoxenne B [leprognyueckon cucreMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaNIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMI HAa MOHBbI: MarHus, KajbLHs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (I1), HabmroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEpUMEHTANIBHBIX 3a7a4 10 TeMe «BaxHelume
METAJUJIbl U KX COCIUHEHHUSD).

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXk aroleid cpeabl (mpeaeiabHas AOMyCcTuMas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuyeckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzanusi MeXmpenIMeTHBIX CBsi3ed NMpU HM3yYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHSATUH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

duszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUI,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
NOJyPOBOJHUKU, JUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeElO, OO0BEM,
arperaTHoe COCTOSIHME BEIECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yA00peHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Yy4eOHOH u
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT MpoIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YyYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaOIIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAUN W
pacLUIMpPEHME OIIbITA IEATEIHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1)maTpuoTH4ecKoro BOCIMTAHUA:

LEHHOCTHOI'O OTHOILIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHUs XUMHUYECKOM HAayKd B >KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOW HMHQOpMaluen o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2)rpamaaHCcKOro BOCIMTAHUSA:

IPEACTABICHUS] O COLMAIBHBIX HOPMax WM IPAaBWJIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  Y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYIHX  BUAAX
JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4E€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIM B IIpoOLIECCE€ O3TOM y4eOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJIECHWE M TMOCTYINKH CBOMX TOBapuIlel C NO3ULUHU
HPaBCTBEHHBIX H MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJIsl IOHUMAaHHS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeICcTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIJHOU CPELOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IIOJYYEHUE HOBBIX 3HAHUU IO
XMUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMIOJAaEMbIX MPOLECCOB U SIBJICHMIA,
MO03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATypOi, JOCTYNHBIMU TEXHHYECKHMMH CpEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0O U TO3HAHMIO, JI0O03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W HUCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSA OOyuyeHHUsS B
JIaTbHEHIIEM;

4)¢popMuUpOBaHMS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEeHHUs]),
HEOOXOMMMOCTH COOJNIO/IEHNUsST TIpaBUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5)Tpy10BOro BOCIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHON NMpodecCUOHATBHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6)3K0JIOrM4YeCKOro BOCIIMTAHUS:

HKOJIOTUYECKU 1IE€JIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
duznyecKkoMy M TICUXHYECKOMY 3J0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJ OE30MACHOTO MOBEIECHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAKOIIMUX 340POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU WU3YUYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOJIHON CPENOU, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HAaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTeH MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHbIC YICOHBIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J1ornyeckue AeicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEepHbIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMH), KUCIOJIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTD JIOTUUECKHUE PACCYKIEHUSI (MHIYKTUBHbBIC, NE€AYKTUBHBIE, IO aHAJIOTHH),
JI€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIECNIU, UCIOJIb3yEMbIE B XUMHUH,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI BJEMEHTa), XHUMHUueckas ¢opMmyia U YypaBHEHUE
XUMHUYECKON peakuu — MpU PEHICHUH Y4eOHO-TT03HABATENbHbBIX 33/1a4, C YUYETOM
ATUX MOJEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEMICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSX.

Ba3oBbIe uccieaoBaTe/IbLCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKHX JKCIIEPUMEHTOB, YMEHHE HAOJNIOJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTat, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJISIpHAs  JUTeparypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHeTa), KpUTHUYECKH OLEHHWBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuIo;



yMEHHE MPUMEHATh Pa3InYHbIe METOJbl U 3alpOChl MPU MOHMCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY HpeacTaBieHrs HHPOPMAUN U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

yMEHUE UCIOJIb30BaTh MW aHAJM3UpOBaTh B IIpollecce Y4yeOHOW U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MpPUPOIHON
Cpenpbl.

KoMMmyHMKaTHBHBIE YHUBepPCcAJbHbIE YueOHbIe 1eiCTBHUA:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XoJie nuamora W (WIM) IUCKYCCHH) IO
CyLIECTBY  0OCyXzaemMoil  TeMbl, (OPMyIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a]a4u;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJbTaThl  IMO3HABATECIBLHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAILUI0
pEe3yJbTATOB BBHIMOJHEHHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1aOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpIUHAIUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUe KpPUTEPHEB IO OICHKE KavyecTBa
BBITIOJTHEHHOW PabOThI U IPyTHE).

PerynsiTuBHbIE YHMBepCcAJbHbIE Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIH JACSTeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHbBIE CIOCOObI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYCHHOTO pE3yJbTaTa 3asBICHHON €U, yMEHHE
UCIOJIb30BaTh M AaHATM3UPOBATh KOHTEKCTHI, ITpejiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB IO OCBOEHHUIO 0053aTEIbHOIO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOUIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, cHenupUYecKue [ MpPeAMETHOM o0nacTu «XUMHUS», BUIBI
JNEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoHIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATUH: aTOM, MOJICKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCu(uKanus peakiuii: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, pPEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKINH, TeIIOBON 3(hPeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToOMHas OpOUTaNb, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJECHTHAs CBS3b,
VMOHHAs CBS3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(MponeHTHasE KOHLIEHTpAaIsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHA U
MIPUMEHATH T MOHITUSA MPHU OMMMCAHUU BEIIECTB U UX MPEBPAILLCHUN;

e WCIMOJBh30BAaTh XHWMHUYECKYH) CHUMBOJHUKY ISl COCTaBieHHUS (opmyl
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIUM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynam, BHUA XUMHUYECKOHW CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIoKeHUs B [lepmoamyeckoit cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTh TMOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpblE€ HMMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MenpeneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YMCIO IEKTPOHOB
U pacmpeeieHUe UX MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIMIA;

IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUS XWMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0ICHHE, CHCTeMAaTH3allui0, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HUs CBOICTB
BEIIECTB M XHMHUYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYyAOM U
7a0b0paTOpHBIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO H COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAFOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHATUN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl pPeaKius, XUMUYECKasi CBsI3b, TEIIOBOM 3 dexT
peakuuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT UCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMBIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME M  BOCCTAHOBJICHMUE,
aIIoTponus, aM(pOTEepHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJlJIMYecKasi), KpUCTAJUIMYECKass pemérka, KOoppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW PEaKLUUH, NPENEIbHO JIOIyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUM H
IIPUMEHSATD 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NIPEBPALICHUM;
UCIOJIb30BaTh XUMMUYECKYI0 CHMBOJIMKY JJIsl COCTaBieHUs (HopMy
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUSI XUMUYECKUX DJIEMEHTOB B
COCAUHEHUSAX PA3JIMYHOTO COCTAaBa, IIPUHAIEKHOCTH BEUIECTB K
OnpeAeNéHHOMY KJIacCy COEIMHEHUH 1Mo (GopMysaM, BHJ XUMUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3aps/l MOHA 10 XUMHYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich Ilepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHAas moArpymmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», Mansle u Oonbliue NEpUONbI, COOTHOCHUTH
0003Ha4YeHMsl, KOTOpbIE MMEIOTCSI B NEPUOAMYECKON Tabmuue, ¢
YUCJIIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHYECKHX
3IIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacmpesieieHue HMX IO DJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M MX COCAVHEHUHN B
Ipesesiax MajblX IEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (II0 YHUCIy M COCTaBY YYacTBYIOIIMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(PEKTy, 0 U3MEHEHUIO CTEIEHEW OKUCIIEHHUS
XMUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IPUMEPAMU MOJIEKYJISIDHBIX M HMOHHBIX YPaBHEHHW COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHs DJEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUs peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMi;

e TMPOTHO3MPOBATH CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOEHUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYUCIIATH OTHOCUTENIBHYIO MOJEKYISPHYIO M MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

e cCcOONIOMATh  TpaBWJIA  TIOJB30BAHUS  XUMHUYECKOHW  TMOCYIOHW U
7a00paTOpHBIM  00OpPYJOBAaHMEM, a TaKXe IMpaBUia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYECHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTIECKUCIIOTO Ta3a);

e TMPOBOJWUTH  PEAKIMH, TOJATBEPKIAONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOPAX HEOPTAHMYECKUX BEIIECTB;

e TMPUMEHATH OCHOBHBIE OMEPAIMHU MBICIUTEIHHOU NESITEIILHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 WM3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAyYHBIC METOAbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHe, MOJCIUPOBAHNE, JKCICPUMEHT (peajbHBIA M
MBICJICHHBIN ).

HUcnoab3yembie (popMbl, CIIOCOOBI M CPEACTBA MPOBEPKU U OLEHKH
0o0pa3oBaTe/IbHBIX Pe3yJIbTATOB

OuneHka yCTHOIO OTBeTa

Ouenka «5»:
v/ JlaH TIOJTHBIN ¥ IPaBUIILHBIN OTBET HA OCHOBAHUH M3YYEHHBIX TEOPHUH,
v/ MaTepua U3JI0KEH B OMPEIEICHHON JIOTHYECKOM TTOCIIeI0BATEIbHOCTH,

JUTEPATYPHBIM S3BIKOM,

v/ OTBET CaMOCTOSTEIbHBIA.

OueHka «4»:
v/ J1aH MOJIHBINA ¥ PABWIBHBIN OTBET Ha OCHOBAHUH U3yUYCHHBIX TEOPHIA,
v/ Marepuai u3JI0KeH B ONPEIEICHHOM MOCIeI0BATETbHOCTH,



v’ JonymieHsl 2-3 HECYIECTBEHHBIE OIIMOKH, UCIIPABIEHHBIE 110 TPEOOBAHUIO
YUYUTEIIS, WK 1aH HETOJIHbIM U HEYETKUN OTBET.
Ounenka «3»:
v’ JIaH TIOJIHBIA OTBET, HO IPH STOM JIOIYIIEHA CYIIIECTBEHHAS OIMMOKA W
OTBET HEIOJHBIN, IOCTPOCH HECBS3HO.
Onenka «2»:
v’ 0TBeT OOHAPYKUBACT HETIOHMMAHKE OCHOBHOTO COZEP/KAHMS yU4eOHOTO
Marepuia,
v’ JIONYIIEHBI CYIIECTBEHHBIE OUIMOKH, KOTOPhIE 00YYaIOLIMICS HE MOXKET
WCMPABUTH IPU HABOASIIMX BOMPOCAX YUUTEIIS.

OueHka yMeHHil peliaThb 3a1a44
Onenka «5»:
v’ B JIOTUYECKOM PACCYKICHHU M PELICHUU HET OIIUOOK,
v/ 3ajaya peleHa palMoHaIbHBIM CIIOCOOOM.
Onenka «4»:
v’ B JIOTHYECKOM PACCYKIECHUH U PEIICHUN HET CYIECTBEHHBIX OLMIMOOK, IIPH
ATOM 3a/iada pPelieHa, Ho He paluOHAIBHBIM CITIOCOO0M,
v’ jonymieHo He 6oJjiee ABYX HECYIIECTBEHHBIX OIIMOOK.
Ounenka «3»:
v’ B JIOTUYECKOM PACCYXIECHUH HET CYIIECTBEHHBIX OIIUOOK,
v’ JIOIyCKaeTcs CYIIECTBEHHAs OIMOKA B MATEMATUYECKUX PacyeTax.
Onenka «2»:
v\ UMEIOTCS CYIIECTBEHHBIE OMIMOKH B JIOTUYECKOM PACCYXKICHUN M PELIEHUU.

OneHKa 3KcepUMeHTATbHBIX YMEeHHUH (B mpoiecce BHITIOJTHEHHS
NPAKTHYECKUX PA0OT MO0 MHCTPYKIIUH)

OreHKy CTaBAT TeM 00Yy4aromnMCs, 38 KOTOPBIMH ObLIO OPTaHU30BaHO
HaOJII0/IEHNE.

Onenka «5»:

v’ pabora BBIIOIHEHA OTHOCTHI0. ClIeNIaHbl IPaBUIbHBIE HAOIOAEHUS U
BBIBOJIBI,

v’ BKCIEPHUMEHT OCYIIECTBIEH 110 TUIAHY, C YYETOM TEXHUKH OE€30MMacHOCTH H
paBujI padOTHI C BEMIECTBAMHU U IPHOOpaMH,

v’ IpOSBIIEHBI OPraHU3alMOHHO-TPYIOBbIE YMEHHMS (IIOAIEPKUBAETCS YUCTOTA
pabouero Mecrta, MopsJIOK Ha CTOJIe, SKOHOMHO HUCIIOIb3YIOTCS PEAKTHBBI).

Onenka «4»:

v’ pabora BBIIOJIHEHA, ClIE/IaHbl IIPAaBUIbHBIE HAOIIOIECHNS U BHIBOIBL:
OKCIIEPUMEHT BBITIOJIHCH HEITOJTHO WJIM HAOJII0IaF0TCS HECYIIIECTBEHHBIE
OIMMOKH B pabOTe C BEIIECTBAMH M MPUOOPAMHU.

Ounenka «3»:

v/ OTBET HEMOJIHBIN, pab0oTa BHIITOIHEHA IIPABIILHO HE MEHEE, YeM

HAIOJIOBHUHY; JOMYIIEHA CYIIECTBEHHAsI OITMOKA (B XOJ€ DKCIIEPUMEHTA, B



00bsicHeHuH, B opopmiiennn padoTsl, o Th npu padoTe ¢ BemecTBaMu U
npudopamMu), KOTOPYIO 00yUYaIOIIUICS UCIPABIISET MO TPEOOBAHUIO
YUHATEIIA.
Ouenka «2»:
v’ JIOTyIIeHbI ABE MK O0Jiee CYIIeCTBEHHbBIE ONIMOKH B XO/I¢ SKCIIEPUMEHTA, B
o0bscHeHnn, B ohopmiiennn padbotsl, mo Th npu padote ¢ BemecTBamu 1
npudopamMu), KOTOpbIe 0OYYAIOIINICS HE MOKET UCTIPABUTb.

OneHka yMeHHH pemaTh IKCIePUMEHTATbHBIE 32/1a4H

[Tpu olleHKe 3TOr0 YMEHUS CIACAYET YUUTHIBATh HAOIIOACHUS YUUTEIISA U
PEABSBISIEMbIC 00YUYAIOIIUMHUCS PE3YJIbTaThl BHITOJHEHHS OIIBITOB.
Onenka «5»:

v/ IUIaH peleHus 3a1a4y COCTaBIIEH IPABUIILHO, OCYIIECTBIIEH 000D
XUMHUYECKHUX PEaKTHBOB U 000PYA0BaHUs, 1aHO MOJTHOE OOBSICHEHUE U
cJieJIaHbl BBIBOJIBI.

Ounenka «4»:

v’ IUIaH pelIeHust COCTAaBJIEH PABUIIBHO,

v/ OCYILECTBIECH MOJ00p XUMHUYECKHX PEAKTUBOB M 000PYI0BAHHS.

v’ jonymieHo He 6ojiee IBYX HECYIIECTBEHHBIX OMIMOOK (B OOBsICHEHUH U
BBIBOJIAX).

Onenka «3»:

v/ IUlaH pelleHys COCTaBIEH IPaBUIILHO,

v’ OCYILECTBIECH MOA00p XUMHYECKMX PEAKTUBOB M 000PYI0BAHHS.

v/ JlonylleHa CyIeCTBEHHAs OMKMOKa B OOBICHEHUH U BBIBOJIAX.

Onenka «2»:

v’ jonyuieHsl ABe U 6ojiee omMOKH (B IUIAHE PELIEHUs, B IOA00pE

XUMUYECKUX PEAKTUBOB U 000PY0BaHUS, B OOBSICHEHUH U BHIBOJIAX ).
O1eHKa 32 MUCHLMEHHYI0 KOHTPOJIbHYIO padoTy
[Ipu onleHMBaHWYM OTBETA 00YUAIOIIETOCS HEOOXOIMMO YUUTHIBATH Ka4€CTBO
BBITIOJTHEHUS pa0OTHI 110 3aManusM. KoHTpospHas paboTa OIIEHHBAETCS B IIETIOM.
Onenka «5»:

v/ JIaH TOJIHBIA OTBET HA OCHOBE M3YYEHHBIX TEOPHUl, BO3MOKHA
HECYIIeCTBEHHAs OINOKA.

Onenka «4»:

v’ JIOIyCTHMa HEKOTOPask HEMOJIHOTA OTBETA, MOXKET ObITh HE 0oJIee IBYX

HECYIIIECTBECHHBIX OINOOK.
Onenka «3»:
v’ pabora BEHIIOJIHEHA HETIOIHO (HO HE MEHEE YEM HAIIOJIOBHUHY), UMEETCS HE
0oJiee OJTHOM CYIIECTBEHHOM OIMOKH U ITPH 3TOM 2-3 HECYyIIeCTBCHHBIC.
Ouenka «2»:
v’ pabora BBIIOJIHEHA MEHBIIIE YEM HAITOJIOBHHY,
v HMEeTCsl HECKOJIBKO CYIIECTBEHHBIX OIINOOK.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

N Kosn4yecTBoyacoB DJIeKTPOHHbIE
; HaumenoBaHnuepasiejioB u (undposbie)
n/ Bcer  Kontpoabnbiepabor  IIpakTuyeckuepador
TEeMIPOrpaMMbl o0pa3oBartejibHbIEpecyp
I ) bI bI
CBI
Paznen 1.IlepBoHavyaibHbIeXUMHYECKUETIOHSITUS
Xumus — BakHasg 00J1aCThb
1.1 €CTECTBO3HAHUS U IIPAKTHUIECKOM 5 2 bubmorexa LIOK
’ p https://m.edsoo.ru/7f41837c
NEeSITENLHOCTH YET0BEKA
bubmunorexa LIOK
1.2 BemectBa ecKuepea 15 1
HIECTBA 1 XHMIHECCKACp CakItiH https://m.edsoo.ru/7f41837¢
Hroronopaszaeny 20
Paznen 2.BaxkHeliune nmpeacTaBUuTe Il HEOPraHMYEeCKUX BelleCTB
bubmunorexa LIOK
2.1 Bosnyx. Kucnopoga. Ilo e 00 okcuaa 6
AYX. RHCITOPOR HATH Kennax https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 Bonopon.Ilorsarrne o KucioTax M COJISX 8 1
FOPOAL https://m.edsoo.ru/7f41837¢
buo OK
2.3 Bona. PactBopsr. [TonsiTue 06 ocHOBaHMSIX 5 1 1 nonmotexa I
https://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKJIACCHIHEOPTAHUYECKUXCOETUHE 1 1 1 bu6nuoreka [JOK
’ 1505071 https://m.edsoo.ru/7f41837¢c
Hroronopaszaeny 30

Paznen 3.1lepuoanyecknii 3axkoH u [lepuoanyeckasi cucrema xumudeckux 3jemeHToB /1. . MenaesneeBa. CTpoeHune aToMOB.
XumMnuyeckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIul

3.1 [lepuoanueckuii 3akoH u [lepronnueckas

7

bu6mmoreka [IOK




crucTemMa XMMUYECKuX 3yemMeHToB /1. U.
MengeneeBa. CTpoeHue aTroma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKHCIUTEIBHO- 2 bubnuoteka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837c
bubnuoteka [JOK
Hroronopasaery 15 https://m.edsofm/7f4 1837¢c
PezepBHoeBpems 3 bubnmorexa LOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

N Kosan4yecTBoyacoB JJIeKTPOHHbIE
* | HanmMmeHOBaHHMepPAa3IeJIOB H (undposbie)
n/ Bcer = KouTpouabHbIepado IIpakTuyeckuepado
TeMIPOTrpPaMMbI o0pa3oBaTe/bHbIEpecyp
1 0 ThI ThI
Chbl
Paznen 1.BemecTtBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 ] bubmmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 bubmuorexa [JOK
’ KITUH https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIHS. 2 1 1 bubmmoreka [JOK
’ XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroronopaszneny 17
Pa3zgen 2.HeMeTaJJILI M BX COeTUHEHU S
71 OO01mast xapakTeprucTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
’ aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u 6 bubmmorexa [OK
. .. by P https://m.edsoo.ru/7f41a636
eécoeIMHEHUs
OO61mas XxapakTepucTUKa XUMUYECKUX
2.3 anemMeHTOB VA-rpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast xapaKTepucTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa HOK
’ . py ' poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Hroronopaszneny 25




Pa3zgea 3.MeTaJlJIbI M X COCTUHEHU A

bu6mmoreka [IOK
B i 4
3 ObmpecBofCTBaMETaIIOB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2 B 7| 1
3 aKHEUIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroronopaszneny 20
Paznen 4. Xumus u oKpy:Kaomas cpeaa
4.1 BermecTBa 1 MaTepualnsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroronopazneny 3
PesepBHOEBpEMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KouaunyecTBoyacoB
arams JJIeKTPOHHBbIENU(PPOBHICOOPA30OB
n  Temaypoka Be KoHTpoJsbHbI IIpakTHYecKHu A y P p P
YyeHHus aTeJibHbIEpeCypPChI
/ ero  epadoThbl €padoThI
n

] [Ipeamer xumun. Posb xumuu B ) bubnuoreka [IOK
JKM3HU YeoBeKa. Tena u BemecTra https://m.edsoo.ru/ff0d210c

) [TonsTe 0 MeTOAaX MO3HAHUS B | bubmuorexa [JOK
XAMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1

3 «IIpaBuna paboTsl B 1abopaTopuu 1 | 1 bubmmoreka [IOK
pUEMBI OOpAIICHHUS C https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTIOBAHUEM)

4 YucThie BEMICCTBA U CMECH. ] Bbu6nmuoreka [JOK
CriocoObI pa3aeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora No 2

5 «Pa3nenenune cmeceii (Ha npumepe 1 1 bubmorexa [TOK

8 . PrMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAapEHHOHN COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJICKYITHT https://m.edsoo.ru/ff0d2a6c

7 XuMHYECKHE DJIEMEHTBI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U ClOKHBIEBENIECTBA 1 bubmorexa HOK

p Hl https://m.edsoo.ru/ff0d2a6c




Bbu6nmuoreka [JOK

CUCTEMAaTU3alUI3HaHUN

? ATOMHO-MOIICKYJIPHOCY eHHC https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyia. bubmmoreka [JOK
BaneHTHOCThaTOMOBXMMHUYECKUXAIIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHoOcHTENbHAs aTOMHAs Macca.
11 OTHOcCHUTENbHAA MOJIEKYJISIpHAS bubmmorexa [IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMHAYECKOTO bubmuorexa [JOK
3JEMEHTa B COCIUHCHUH https://m.edsoo.ru/ff0d350c¢c
13 KoaunuectBo BemecTBa. Moiib. bubmuorexa [JOK
MougsipHast macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SABICHUA. bubmuorexa [JOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yClIOBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEIIECTB. bubnnorexa [HOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM bubmmorexa [JOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUA
Knaccudukanuss XuMHU4eCKIX
18 | peakuuii (coenuHEHUS, PA3TIOKECHUS, buommorexa HOK
https://m.edsoo.ru/ff0d3{34
3aMeINIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19  sHiukioneauct. OO0O0IICHHE U bubmorexa HOK

https://m.edsoo.ru/ff0d40c4




KonTtponsHas padora Nel no teme

Bbu6nmuoreka [JOK

20
«BelecTBa 1 XUMHYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3agyx — cmech razos. Cocras
21 Bo3ayxa. Kucmopong — simemeHT u bubmorexa [TOK
Ayxa. oA https://m.edsoo.ru/ff0d448e
npocToe BeuiecTBo. O30H
du3nuecknue 1 XUMHYECKHE
” CBOMCTBA KHCJIOpO/ia (peaKuu bubnnorexa [HOK
OKUCJICHUS, TOPCHHE). https://m.edsoo.ru/ff0d4614
ITonsiTueobokcHIax
CnocoOsbI oTyYeHUs KUCIOPO/ia B
23 71a00PaTOPHUH M TIPOMBIIIJICHHOCTH bubmorexa [TOK
paTop P ) https://m.edsoo.ru/ff0d497a
[IpumeHnenuekuciIopoa
TennoBoii 3 PeKT XuMUIECKOI
24 peaKIuu, OHSITHE O Bbu6nuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHAOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedThb, yroiab U METaH).
25 3ar SISHGIEI/qu];OS yxa CITOCOOBI Zro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPACHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITonyuenne u coonpanue bubmmorexa [IOK
Y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, H3yUYEHUE €TO CBOHCTB
7 Boapopon — snemMeHT u npocroe bubmuorexa [JOK
BelecTBo. Haxoxnenue B npupojae https://m.edsoo.ru/ff0d4dd0
duznueckne 1 XUMHYECKHE
28 CBOICTBA BOJIOPOA bubmorexa HOK
AOpOZa. https://m.edsoo.rw/fR0d4ddo
[IpumenenueBogopoaa
29 IloHsaTHe 0 KUCIIOTaX U COMIIX Bbu6nuoreka [JOK




https://m.edsoo.ru/ff0d50d2

30

Crioco0sbI moTy4eHus BOJ0pOia B

Bbubnuoreka [JOK

nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpaxkTuueckas padora Ne 4 o reme
31 «ITomyuenue u cobupaHue BogoOpoIa bubmorexa LOK
Y . p AOPOAd, https://m.edsoo.ru/ff0d4£42
U3YYCHHE €r0 CBOMCTBY»

1 Momnspabiii 00bEM ra3oB. 3aKOH bubanorexka [HOK
ABoraznpo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0b€Ma, KOIHYECTBA

33 BEIlleCTBa ra3a 1o €ro N3BECTHOM bubmorexa LIOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brmancienust 006M0B Ta30B IO

34 aBHEHUIO PEaKIIMH Ha OCHOBE bubmorexa LOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIEHHUI ra30B

35 ®du3nvecKkue U XMMUYECKUE bubmuorexa [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [Tonsitue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pacTBopuUTEI®.

37 Hacruimennsie 1 HeHaCHIIEHHBIE Bbu6nmuoreka [JOK
pactBopbl. MaccoBasi 10J1s BELIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme

18 «IIpuroToBieHure pacTBOPOB C bubmmoreka [JOK
onpeaenaEéHHON MacCOBOM 10IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTtponbHas padora Ne2 o reme bubnuoreka [IOK

«Kucnopoz. Bonopoa. Bona»

https://m.edsoo.ru/ff0d6342




Oxkcuppl: cocTaB, KiacCu(pUKAIIHS,

Bbu6nmuoreka [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHne u XMMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M bubmorexa [TOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OCHOBaHUS: COCTaB, bubmuorexa [JOK
Kiaccudukanus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
13 [TomyyeHue u XUMHUYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne u XuMHYECKHE CBOMCTBA bubanorexa [HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) oJI ‘I)eHI/ISI XI/IMI/I‘IZ(IJ)KI/IG bubmorexa [IOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6.
47 Pemenue skciepuMeHTaNbHBIX 33a4 bubmmoreka [IOK
1o TeMe «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7¢c
HEOPTraHUYECKUX COCTMHCHUI
I'eHeTHyeckast cBSA3b MEXK]
48 KJIaccCaMHu HEO raHquCKny bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCMHECHU I
49 O06o06micHNE U bubmuorexa [JOK
CUCTEMaTH3alUsI3HAHUN https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
" bubmmoreka [IOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9¢ela




[TepBbie MOMBITKH KIIACCUPUKAIIAN

Bbu6nmuoreka [JOK

51 XUMUYECKUX A1eMeHTOB. [IoHATHE O hitps://m.cdsoo.ru/00adffa
rpynmnax CXoIHbIX 3JIEMEHTOB
[Iepronnueckuii 3aKOH U
57 [lepnoauueckas cucrema bubmmoreka [IOK
XUMHUYECKHX 3eMeHTOoB /1. 1. https://m.edsoo.ru/00adas52¢c
Menneneena
53 IIepuonsl, rpynmsl, MOArPYIIIEL bubmmorexa [JOK
https://m.edsoo.ru/00adas52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubanorexa [HOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
CTtpoeHue AIeKTPOHHBIX 000I04YeK
N bu6mmoreka [IOK
55 aTOMOB 3JIeMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUYECKOTO
56 3JIEMEHTA 10 €TI0 MOJI0KEHHIO B bubmuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanueckoro 3akoHa
57 A pa3BUTHUSA HAyKH U NMPAKTUKH. []. bubmmoreka [JOK
N. MenneneeB — y4€HbI, NTe1aror 1 https://m.edsoo.ru/00ada96e
rpaXkAaHUH
58 DIEKTPOOTPULIATETLHOCTHATOMOBXHU bubmmoreka [JOK
MHUYECKUXIIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubnmuoreka [JOK
59 HIOHHASXHMITECKAACBAD https://m.edsoo.ru/00adac34
60 KoBaneHTHasmONApHAIXUMHAYECKASIC bubmmoreka [JOK

BA3b

https://m.edsoo.ru/00adaab8




61 KoBanentHasiHenonsipHassxuMu4uecka | bubmmoreka [JOK
SICBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneHbOKHCACHHS ! https://m.edsocE.Iru/OOadanS
63 OKHUCIUTENbHO- ) bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIEPEAKIIUN https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAHOBUTCIIN 1 hitps://m.c dsogru 100adb076
KonTtponbHast padora Ne4 o reme
65 «Ctpoenue aroma. 1 bubmmorexa [OK
N HMIHECKASCE3by https://m.edso0.ru/00adb486
66 PeseprubIil ypok. O6001IeHNEe U | bubnnorexa [HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 Pezepublit ypok. O6001menue u | bubmmoreka [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHsIil ypok. O6o0IeHne u 1 bubanorexa [JOK
CHUCTEMAaTU3alMS 3HAHU N https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne KoimnuecTBouacos
Be Jaramzy = DjekTpoHHbIEU(PPOBBLICOOPA30
n Temaypoka Koutpoabsnbl  IlpakTuueck
er YeHUs BaTeJIbHbIEPECYPChI
/ epaGoThbI nepadoTh
0
n
[Tepuonnueckuii 3akoH. [lepuonnueckas
cucTeMa XMMUYECKHUX 3jieMeHToB J1. 1 1 Bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHUYECKHX HIEMEHTOB IEPBBIX TPEX 1 Bubmmorexa [IOK
https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
Knaccudukanus 1 HOMEHKIIaTypa | bubmmoreka [JOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl XUMUUYECKOW CBS3U U THUIIBI ) bubnuoteka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
«IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca»
Krnaccudukanus XuMHUeCKUX peakiuii | bubmmoreka [JOK
0 PA3JINYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTU XUMHUYECKOMN
eakuuu. [IoHATHE O TOMOT€HHBIX U 1 bubmorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUIX
[loHsATHE 0 XMMHYECKOM PaBHOBECHH.
DakTOopLl, BIUSIOIINE Ha CKOPOCTH 1 bubmmorexa IOK
Pbl . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLUU U MOJIOKEHUE




XUMHYCCKOI'O paBHOBECUSA

XUMUYECKHUE CBOMCTBA, MOTyUYEHHUE,

9 OKHCIUTETBHO- bubnuoteka [JOK
BOCCTaHOBUTEJbHBIEPEAKIINU https://m.edsoo.ru/00adcade
Teopust 3nEKTPOTUTUUECKON

10 nccorranuu. CHIbLHBIE U ci1a0ble buGnnorexa [IOK
n HHATLHH. https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI

11 HNonnrleypaBHEHUSIpEAKITUNA buGnnorexa [IOK

yp peak https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE IPeACTaBIECHUI 00 buGnnorexa [IOK
. pea https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTAYECKON AUCCOIUALINH
XUMHUYECKHE CBOUCTBA COJIEH B CBETE
13 MIPEACTABIIEHUI 00 DIIEKTPOITUTHYECKON buGnnorexa [IOK
pedl P https://m.edsoo.ru/00add8b2
IUCCOLIMAIINN
14 ITonsTue o ruapoan3ecosuei bubnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
bubmmnoreka LIOK
15 00600 7|
ODIICHAC H CHCTCMATH3AIASHARIH https://m.edsoo.ru/00addd12

16 [TpakTuyeckas padora Ne 1. «Perenune Bubmuotexa [JOK
JKCIIEPUMEHTAJIBHBIX 3a1aW» https://m.edsoo.ru/00addbfa
KonrtponsHas padora Ne2 o reme

17 «DIIEKTPOIUTHYECKAS JUCCOIHALIUS bubmmorexa IOK

P A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUEPEAKLIUH B PACTBOPAX)»
OO6m1ast XxapaKTepUCTHKA TaJOTEHOB.
18 XUMHUYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnopooaopod. ConsiHasi KUCIIOTa, bubmunoreka LIOK

https://m.edsoo.ru/00ade104




IIPUMEHEHHE

[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «IlomydeHne COISTHOM KUCIIOTHI,
Y . . https://m.edsoo.ru/00ade348
M3yuyeHue e€ CBONUCTB»
Brruucnenus mo ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHYECKUX PEAKIUH, €CIIU OJUH U3
https://m.edsoo.ru/00ade488
pEareHTOB J1aH B U30BITKE
” OO11as XxapakTepuCcTHUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AunoTpornHbie MOAU(DUKAIIMH CEPBI.
23 Haxoxcl;eﬂne CEPEI H(l;é coez[HHeII)mp”I B bubmmorexa [OK
p . https://m.edsoo.ru/00ade64a
npupojie. XuMHYECKHECBOMCTBACEPHI
24 CepoBoaopon, cTpoeHue, pu3ndeckue u bu6nuoreka [JOK
XHMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
. bubmuoreka [IOK
25 (bU3HYEeCKre U XMMUYECKUE CBOICTBA,
https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMHYECKUE PEAKLIUH, JICKALLINE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
26 MOJyYEeHUSI CEPHOU KUCIIOTBI bubmorexa [IOK
Y p ’ . https://m.edsoo.ru/00adec8a
XUMHYECKOE3arps3HEHUEOKPYIKAIOIICHC
peabICOeTMHEHUSIMHICEPHI
7 Brruncienue MaccoBoit 101 BeIXOa bubmuoreka [IOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa JIeMEHTOB VA-
73 rpymsbl. A30T, paclipOCTpPaHEHUE B bu6nuoreka [JOK

npupoje, Gu3ndeckue 1 XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab




AMMHaK, ero pu3n4eckre 1 XUMHUECKUE

bubmunoreka LIOK

29
CBOMCTBA, NOJIy4YeHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme

30 «ITonyuenne ammuaka, U3y4eHue ero Bubmmorexa [IOK

. M 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bu6nuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

1 - S— bubmunoreka LIOK
YAOOP ’ . https://m.edsoo.ru/00adf518
XuMudeckoe3arps3HeHUEOKpyKaroliec
peAbICOeTMHEHUIMUA30Ta
dDocdhop. Oxcun dochopa (V) u

33 Q)ocgo pHaﬂ KI/ICJ'I((l))Ta (1)(1)1/11)31/1(%2:1@16 " bubmorexa [IOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIy4eHHE
Hcnons3oBanue ¢hocdaToB B KaUueCTBE

34~ MMHCPAILHEBIX ynoOpeHuit. Bubmuotexa [JOK
3arpsi3HEeHUETIpUPOIHOMCpenbidhochaTam https://m.edsoo.ru/00adfc20
u

35 Yraepon, pacipocTpaHEHHUE B IPUPOJIE, bu6muoreka [IOK
¢du3nyeckue 1 XUMHUECKHE CBOCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaeposa, ux pusudeckue u

36 XHMHUYECKHE CBOMCTBA. DKOJOTUUSCKHE bubnuoreka [JOK
MPOOJIEMBI, CBSI3aHHBIEC C OKCHIOM https://m.edsoo.ru/00adfebe
yraepoza (IV)

bu6mmoreka [IOK
37 | VYroibHas KUCIOTA U €€ COJIU

https://m.edso00.ru/00ae006¢c
38 | IIpaktmueckas pabota Ne 4 o Teme bubnuoteka [JOK




"[losryyeHne yriekucioro rasa.
KayecTBeHHast peakiys Ha KapOoHaT-

HOH

https://m.edsoo.ru/00ae027¢

[TepBoHayanbHbBIE TOHATHS 00

39 OpraHMYeCcKUX BEIIECTBAX KaK O bubnnorexa [IOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIJIepoaa
40 Kpemuunii u erocoesuHeHUS bubmmorexa IOK
p https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 33724 110 TEME bu6nuoreka [JOK
«Baxuenme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonrtponbHast padora Ne3 o teme

N bu6mmoreka [IOK
42 «Baxxuenme HeMeTaJUIbl U UX
https://m.edsoo.ru/00ae0e18
COEINHEHUS
OO6mr1ast XxapaKTepUCTHKA XUMHUECKHIX
DJIEMEHTOB — METAJIJIOB.
but6mmoreka [IOK
43 Metannuueckas CBSI3b U METaJIMYECKas
. https://m.edsoo.ru/00ael103e
KpUCTAJUTNYECKasl PelIETKa.
dusnueckuecBoiicTBAMETAIIOB
XUMHYecKre CBOMCTBA METAIIOB.
. . but6mmoreka [IOK
44 = DJEKTPOXUMHUYECKUU P HAMPSHKECHUN
https://m.edsoo.ru/00ael 156
METAJIJIOB
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CmutaBbl. BerunciieHus o ypaBHEHUSM bubmmoreka [JOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJEPIKHUT MPUMECH

bubmunoreka LIOK
46  IloHsTHE O KOPPO3UHUMETAIIIOB

https://m.edsoo.ru/00ae1278




bubmunoreka LIOK

47 IenounEiemeraner https://m.edsoo.ru/00ac14b2
48 OKcuabl M THAPOKCUIBI HATPUS U KIS bubmmorexa LOK
https://m.edsoo.ru/00aec14b2
49 [Ileno4yHO3EMENBHBIE METAIIIBI — Bbubmuotexa [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxxuenmuecoe IMHEHUAKAIBIAS buGnnorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHrEe ¥ cCUCTEMAaTH3aUI3HaH U
59 JKEcTKOCTH BOJIBI U CIIOCOOBI €€ bubnuoteka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ac1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTE BOJBI I METOAEI €6 bubmmorexa LOK
\ https://m.edsoo.ru/00aclae8
yCTpaHCHUS
54 AmroMumuii bubmuoreka [{OK
https://m.edsoo.ru/00aclc64
55 AmMpoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
bu6munorexa LIOK
36 Keneso https://m.edsoo.ru/00ac1d86
57 Oxcunsl, TUIPOKCH B U comu xkemne3a (11) bubmmoreka [JOK
u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 ' OO0oO0IIeHHe U CHCTeMaTH3alUsI3HAHUI
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [IOK
«BaxHeie MeTalljIbl 1 UX https://m.edsoo.ru/00ae3de8
COCIUHCHHMS
60 = BbluucneHus 0 ypaBHEHUSIM bubnuotexa [JOK




XUMHNYCCKUX peaKHHﬁ, €CJIM OIUH U3
pEareHTOB J1aH B U30BITKE WJIM COACPIKUT
MIPUMECH.
BrrunciieHussMaccoBOJ0IMBBIXO1AMPO/T
YKTapeaKIuu

https://m.edsoo.ru/00ael1750

61 O06o001IeHre U cucTeMaTru3alusI3HaHUH 1
Kontponbnas padota Ne4 o teme
62 «Baxneinie MeTajIbl U UX 1
COCIMHCHH S
63 BeniecTBa 1 maTepuanbl B TOBCETHEBHOM | bubmunoreka LIOK
JKM3HH YE€JI0BEKA https://m.edsoo.ru/00ae3f50
64 XuMHn4eckoe3arpsi3HeHUEOKPYKaroenc 1 bubmmoreka [JOK
peasl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MMHUM B pELIEHUH 3KOJIOTHUYECKUX ) bu6nuorexa [IOK
pooeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001ienue u | bubmmoreka [JOK
cucTeMaTH3alis 3HaHUI https://m.edsoo.ru/00ac0d0a
67 PezepBHblit ypok. O0001IeHNE U | Bbubmuotexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
68 PesepBHeIil ypok. O600meHHE 1 | bu6nuoreka [JOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xummus 8 knacce/I"abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A. Mockga:
N3 narenbcTBO «lIpocBenienuey, 2022
2. Xumus 9 kinacc/T"abpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. Mocksa:
N3 narenscTBO «IIpocBenienuey, 2022
METOJIUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA
Xumus. [Ipumepubie paboune nporpammsel 8-9 kimace/ O.C.I"aGpuensi,
C.A.CnagkoB — Mocksa: U3narensctBo «lIpocBemenuey, 2022
HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1. MunucrepctBo oo6pazoBanus P®, — https://edu.gov.ru

2. ®eaepanbHbIi opTai. Poccuiickoe oOpazoBanue, - ttps://www.edu.ru

3. Poccuiickas anekTpoHHas WKoia, - https://resh.edu.ru

4. JuctaHuuoHHOE 00pa30BaHUE IS IIKOJILHUKOB U JIETEH B HHTEPAKTUBHOM

dopwme, - https://uchi.ru
5. Enunas komnekuus u@poBbIx 00pa3oBaTelbHBIX pecypcoB, - http://school-
collection.edu.ru

6. OO0nako 3HaHMI — 00pa30BaTEIbHBIN CEPBUC JIJIS yUALTUXCS U

npenojasaresield ko, - https://oblakoz.ru
7. Hudposoit oOpazoBarensHbIi pecype mis mkoir. AKmace, -

https://www.yaklass.rT




8. Menuareka u3narenbctBa «IIpocBemenuey, - https://media.prosv.ru

IMpuioxenue

KoHTpoabHO-U3MepuTeIbHbIe MATEPUAJIBI M0 MIPeAMETY
8 Ki1acce

Kontponbubie u3MmeputenbHbie matepuanbl. Xumusa. 8 kmace. ®I'OC /A.C.
Kopomenko, A.B. AmykoBa — M.: HUznarensctBo «IOk3amen» 2016. — 95 c.
(Cepust «KOHTpOIBHO-U3MEPHUTEIBHBIE MATEPHAIIBI).

Ne Tema Crpanuubl
KOHTPOJIbHOWPadoThI
1 ATOMBIXUMHYECKUXIIEMEHTOB 6-18
2 [IpocThi€ U CIIOXKHBIEBEIIECTBA 20-45
3 XUMUYECKUEPEAKIINHT 48-61
4 ["os10BasiKOHTpOJIbHAsIPA0OTA 63-77
9kJ1acc

Kontponbubie u3MmeputenbHbie matepuanbl. Xumusa. 9 kmace. ®I'OC /A.C.
Kopomenko, A.B. AmykoBa — M.: UznarensctBo «IOk3amen» 2017. — 96 c.
(Cepust «kKOHTpOITBHO-U3MEPUTENIBHBIE MAaTEPUAIIBI» ).

Ne Tema Crpannusbl
KOHTPOJIbHOWPadoThI
1 BroanasikonTpOIpHaAsIpaboTa 3a 8 kmacc
2 Metajubl 53-66
3 Hewmeranbl 5-16
4 ["os10BasiKOHTpOJIbHAsIPA0OTA 28-40

OueHoYHbIE CPEACTBA U METOAUYECKHE MATEPHAJIbI pado4eil MporpaMMsbl M0
XUMHUHU

Kiacc/IIporpamma [TepeyeHn [TepeueHBUCIIONB3YEMBIXMETOIMYSCKHIX
HCIIOJTh3yEMBIX
OIICHOYHBIX CPE/ICTB
(OIIEHOYHBIX
marepuanoB)/ K Msr
I"a6puensa O.C. 1. Xwumwus, 8 Ki1.; 1. l'abpuensu O.C. Xumus. 8 kimacc: Y
[Tporpamma kypca KoHTpoJibHBIE 1 00111e00pa30BaTEIbHBIX YUPESIKICHUH. N




xumnu g 8-11
KJIaCCOB
001e00pazoBaTebHBIX
yUpexaeHui — 3-¢
W3JIaHuE,
nepepaboTaHHOE U
nonojJHeHHoe — M.
Hpoda, 2006
JInaus YMK
I"a6puensa O.C.
Xumusa 8 — 9 kjacc

MIPOBEPOYHbBIC
paboThI K yUeOHUKY
O.C. I'abpuensna
«Xumus» 8 KiI. /
O.C. I'abpuensH,
II.H. bepeskun,
A.A.YmakoBa u 1p.
— M.: dpoda, 2007
r.

2.  Xwumwud, 9 Ki1.;
KonTponbHbie u
IPOBEPOYHbIE
paboThI K yUeOHUKY
O.C. I'abpuensna
«Xumus» 9 k. /
O.C. I'abpuensH,
II.H. bepeskun,
A.A.Ymakosa u 1p.
— M.: Jlpoda, 2007
r.

3. TaGpuensn
0.C,
Bocko0OoitHukoBa
H.II. Xumus B
TecTax, 3a7ayvax,
yIOpaXHeHUsIX. 8-9
ki1 — M.: llpoda,
2005.

4.  KoHTpoJibHBIE
U3MEPUTETbHBIE
MaTepruasIbl. XUMHUS.
8 kimacc. ®IOC /
A.C. KopouieHko,
A.B. SAmykoBa -—
M.: MHzparenncTtBO
«9k3amen» 2016. —
95 c¢. — (Cepus
«KOHTpOJIBHO-
U3MEPUTETbHBIE
MaTepuaibh»).

5. KoHTtponbpHbIE
U3MEPUTETbHBIE
MaTepualbl.

2010

2. T'abpuensa O.C., Bockoboiinnkona |
AmykoBa A.B. HacTosibHast KHUTa yUUT
8 xi1.: MeTonuueckoe mocodue. — M.: ]|
3. T'abpuensu O.C., Octpoymos U.I'. H
KHUTa yuurtelnsd. Xumus. 9 ki.: Meroauy
nocobue. —M.: [Ipoda, 2007 1.




Xumuda. 9 knacc.
oroc  / AC
Kopomenko, A.B.
SlmykoBa — M.:
N3parenscTBO
«Ix3amen» 2017. —
96 c. — (Cepus
«KOHTpOJIBHO-
U3MEpUTEIIbHBIC
MaTepuab»).

NOKYMEHT NOANMCAH
QNEKTPOHHOW NOAMUCHIO

Ceptuchukat: 026C06A400F9BO70B54EBB6D7FI5BFE63FD
Bnapeneu: BACUIIbEBA MAbIHA BNAOVUMWPOBHA
DevictButeneH: ¢ 16.01.2024 no 16.04.2025
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