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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEr0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHMN K pe3ylbTaTaM OCBOEHHMsS OCHOBHOH 00pa30BaTeNbHONM MPOTrpaMMbl OCHOBHOTO
oOmero oOpaszoBanus, npencrtaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (hepepalbHOU
paboueil mporpaMMbl BOCIIMTaHUA U C YU4ETOM KOHIEMIMU MPENoIaBaHus y4eOHOro mpeaMeTa
«Xumus» B 00pa3oBaTeNbHbIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma mo XuMuM [a€T TpeACTaBICHHE O IeNsAX, OoOmel crpareruu OOydeHHS,
BOCIIMTAHUS W pa3BUTHS OOy4aromUXCS CpeACTBAMU YUE€OHOIrO IpeaMeTa, YCTaHABIUBACT
o0s13aTeNIbHOE TPEAMETHOE COJIepKaHKe, MPeayCMaTpUBAET paclpesieieHue ero 1o KjiaccaM H
CTPYKTYPUPOBAaHUE I10 pa3zeiaaM U TeMaM IIPOrpaMMBbl [0 XUMHUH, OIIPEAEIIAET KOJIMYECTBCHHBIC
U KayeCTBEHHBIC XApaKTEPUCTUKU COLECPKAHMS, PEKOMEHIYEMYIO IIOCIEAOBATENbHOCTD
M3YUEHHS] XUMHUH C YIETOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTUKU y4eOHOTO
nporiecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, ONpeaessseT BO3MOKHOCTH peaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 001I1er0 00pa3oBaHus, a TAKKe TPEOOBaHUI K pe3yabTaTaM 00yueHHs] XUMHUH
Ha YpPOBHE IeJed W3y4YeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHOM
JEATeIbHOCTH 00y4aroIerocs o OCBOCHUIO Y4eOHOTO COAEpIKaHUsL.

3HaHUE XUMUH CITY)KHUT OCHOBOM sl (JOPMHUPOBAHUS MUPOBO33PEHUS 00YJaAIOIIETOCs, €r0
MPEJCTAaBICHUN O MaTEPUAIBLHOM €JMHCTBE MHpPA, BXKHYIO POJIb UTPAIOT (pOpMHUpYyEeMble XUMHEN
MPEJCTAaBICHNUS O B3aUMOIPEBPAILICHUSIX YHEPTUU U 00 SBOJIIOLIMU BEUIECTB B MPUPOJE, O MYTIX
pemieHust TI00aNbHBIX TMPOOJIEM YCTOHYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOW,
SHEPTeTUYECKOH, MUILEBOM U IKOJIOTHUYECKON O€30MacHOCTH, MPOOIIeM 3/IpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3allid BO3MOXHOCTEH sl caMoOpa3BUTHS W (OPMHUPOBAHUS
KYJIBTYPBI TMYHOCTH, €€ 0011ei 1 QYyHKIIMOHATIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHME MBIIIJICHUSI M TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHOH  Y4eOHON  JESITENbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKU3HHM, TaKk U B
npodeccuoHABHOM IS TENBHOCTH;

3HaKOMHUT CO CIEUM(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3JIs1/1a Ha €JMHCTBO MPUPOJIBI U YeNIOBEKa, SBISETCS OTBETCTBEHHBIM 3TAalloM B (hOpMUPOBaHUH
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00y4aroInXCs;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPHPOJE, K 4YENOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpazoBaHHE
00yJaronuxcs.

JlaHHbIe HampaBlieHUs B OOyYEHHH XMMHU OO0ECHEUMBAIOTCS CHEeUU(UKON coIep KaHus
y4eOHOTO TpeIMeTa, KOTOPBIM SBISETCS TEJarorn4eckd aganTHPOBAHHBIM OTpaKEHHEM
0a30B0il HayKH XMMHUU Ha OTPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMUCs CUCTEMbI IEPBOHAYATBHBIX HOHATHI XMMHUH, OCHOB HEOPraHHMUECKOW XUMUHU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IOHATUI OPraHUYECKON XUMUMU.

CtpykTypa conepaHHs MpOrpaMMbl M0 XUMHH C(HOPMUPOBAaHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CoaepiaHUE CKIAAbIBACTCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATHH O XUMHUYECKOW peaknuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpraHU30BaHbl II0 NPHUHLMILY IIOCJIECIOBATEIBHOIO Pa3BUTHUS 3HAHWM HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— ATOMHO--MOJIEKYJISIPHOTO Y4€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— y4€HHUs O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 ANEKTPOIUTUIECKOM TUCCOIMALIMYU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKHU ITOIYYCHHBIX U
OCMBICTICHHBIX (DaKTOB, pa3BUBAIOTCA IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBIMOJTHAS (DYHKUUU OOBSICHEHHS U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHMS U MOJIyYEHUS] U3y4aeMbIX BEIIECCTB.

OcBoeHue MporpaMMmbl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHHUIO TPEICTABICHUS O
XMMUYECKOM COCTAaBIAIOIICH HAy4HOM KapTUHBI MHUpAa B JIOTHKE €€ CUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHs K HAYYHOMY 3HaHUIO U METOJAM [03HaHus B Hayke. M3ydenue xumuun
IOPOUCXOTUT C TPUBJICUYCHHEM 3HAHUH U3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buonorus. 5—7 knacces» n «®usmka. 7 Kiaacey.

[Tpu n3yyeHnH XUMUU TPOUCXOIUT POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN NEATETLHOCTH YeJIOBeKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MUPOBOW KyJbTYpbl. 3aauya y4eOHOTrO MpeaMeTa COCTOUT B (popMUpOBaHHH
CHCTEMBbl XMMHUYECKUX 3HAHUN — BaXXHEUIIHMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETHUECKHX
MIOJIOKEHHH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAyKH, B
NPUOOIICHUN K HAYYHBIM METO/IaM TO3HAHUS MPH N3YUYEHUH BEIECTB U XMMUYECKUX PEaKIIHii, B
(GbopMUpOBaHMM M Ppa3BUTHHM TIO3HABATENBHBIX YMEHMH M HMX NPUMEHEHHMM B Yy4eOHO-
MO3HABATEIBHON M yueOHO-HCCIIEI0BATENbCKON AEATEIIbHOCTH, OCBOCHUM MpaBUil 0€301MacHOTO
oOpaleHus ¢ BelECTBAMHU B TIOBCEHEBHOM KU3HU.

[Ipy M3y4yeHWH XMMHUU Ha YpOBHE OCHOBHOTO OOILNEro oOpa3oBaHMs Ba)KHOE 3HAYCHUE
npuoOpeny Takue e, Kak:

— (hopMUpOBaHHE MHTEIUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPHHATUIO PEIICHUH, CIIOCOOHOM amanTHpoBaThCi K
OBICTPO MEHSIOIIMUMCS YCIIOBUSM KU3HHU;

— HAampaBJICHHOCTh OOyuUeHHMs Ha CHCTEMaTHYecKoe MpuoOlIIeHne oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIBHOW  JEATEIbHOCTH, HAy4YHBIM  METOJaM  IIO3HAHWA,
(hOpMUPYIOITUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEHN K XUMUU;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIUX HPUOOPETEHUIO OOYYAIONIMMMCS OTIbITA
pa3sHOOOpa3HOW NESATETbHOCTH, TO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMITIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE Ul Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— popmupoBanue o0mel QYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHUHA OOBSACHATh M OLCHMBATH SBJICHHUS OKPYKAIOLIETO MHpA, MCIOJIb3YS 3HAHHS U
OMBIT, TOJYyYEHHBIC IPH HW3YYEHUM XHMHUHU, TNPUMEHATH HMX IpH peuleHuH mpolieM B
IIOBCEIHEBHOM KU3HU U TPYAOBOU ACATECIBHOCTH;

— (hopMupoBaHue y 00y4arONUXCS TYMAaHUCTUYECKHX OTHOIICHUH, MOHUMAHUS [IEHHOCTU
XUMUYECKUX 3HAHUHM I BBIPAOOTKM SKOJIOTMYECKU LIEIeCOO00pa3HOro MOBEACHHUS B OBITY U
TPYIOBOH NEATEIBHOCTU B LEJSAX COXPAHEHMS CBOErO 310POBbS U OKPYKAIOLIEH IPUPOIHOMU
Cpelbl;



— pa3BUTHE MOTHUBAIMU K 00Y4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIICUETOBEUECKUX IICHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBHIOODPY
npouIIs U HANIPaBJIEHHOCTH JallbHEHIIero ooyueHusl.

OO1ee 9ncIo 9acoB, OTBEAEHHBIX I M3yYEHUS XMMHH Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus, coctaBiseT 136 yacoB: B § kiacce — 68 yacos (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJEIIO).

COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHbBICe XUMHYECKHE TOHSITHS

IIpeamer xumuu. Ponb XuMHUM B KU3HHM 4eloBeKa. XHMMHsS B CUCTeMe HayK. Tena u
BelecTBa. DU3MYECKHE CBOMCTBA BEIIECTB. ArperaTHoe COCTOsHHME BeliecTB. IloHsaTHe o
MeTO/Iax MO3HaHus B XUMUHU. HucThie BemiecTBa 1 cMecH. CriocoObl pa3ieNieHHsI CMECEH.

ATOMBI M MOJEKYyJAbl. XHUMHUYECKHE 31eMEHTHl. CHMBOIBI XMUMHYECKHX DIIEMEHTOB.
IIpocThie U c0XHBIE BELIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aTOMHAas Macca. OTHOCUTENIbHAS MOJIEKYIISIpHAs
Macca. MaccoBast 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COCAMHCHUU.

KonunuectBo BemectBa. Monbs. MossipHass macca. B3auMMOCBsI3p KOJIMUYECTBA, MAcChl U
qHcia CTPYKTYPHBIX €IMHUI] BemecTBa. Pacuérsl o hopMynaM XMMUYECKHX COCAUHEHUH.

®u3nyeckue U XUMHUYECKUE SIBICHHUS. XHUMHUYECKass peakuus U €€ IMPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIEeCTB. XUMUYECKUe ypaBHeHUs. Kiaccupukaiys XUMHUECKUX peaKInui
(coenuHEeHMS, pa3IoKEHUS, 3aMEIEHHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHMYECKOW MOCYJOH, MpaBuUiaMu pabOThHl B jJabopaTopuu U NMpUEMaMU
oOpaieHus ¢ nabopaTopHBIM OOOpYIOBAaHUEM, M3YYCHHE W OMHCAHHE (DU3MUYECKHUX CBOWCTB
00pa31oB HEOPraHMYECKHUX BEIECTB, HAOM0AeHNE (PU3NUecKuX (TUIaBJICHNUE BOCKA, TassHUE JIbJA,
pacTHpaHue caxapa B CTYIKE, KUIIEHUE U KOHAEHCAIUS BOJAbI) U XMMHUYECKUX (TOPEHUE CBEYH,
NPOKaJIMBaHUE METHON MPOBOJIOKHU, B3aMMOACHCTBHE MeJla C KUCIOTON) SABJICHUNA, HAOII0JeHUE
U ONHMCAaHME [PU3HAKOB MPOTEKaHWs XHUMHUYECKMX peakuui (pas3jioKeHHe caxapa,
B3aMMO/ICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, paznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHWM, B3auMoJieiicTBue xene3a ¢ pactBopoM coiu meau (l), m3yuenme cmocoOoB
pa3zieneHuss cMecell: C TMOMOIIbI0 MarHuTta, (UIbTpOBaHUE, BbINAPUBAHUE, TUCTUIUIALUS,
xpomarorpadus, TpOBeIEHHE OYMUCTKH TOBAapPEHHOW COJM, HAONIONEHHE W OINHCaHHE
pPe3ylbTaTOB IPOBEICHUs OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3IAHHUE
MoJeel MOJIEKY (ILIapOCTEPIKHEBBIX).

Bakueiilue npeacTraBuTe I HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnoponx — a1eMeHT M IPOCTOE BEILECTBO.
Haxosxnenue xucnoposa B mpupoje, GU3n4ecKue U XUMHUUECKUE CBOMCTBA (peaKIMi TOPEHUs).
Oxcunpl. Ilpumenenue xucnoponga. CrocoObl MOMYYEHHs KHCIOpoJa B JabopaTopuu H
npoMBbIIIeHHOCTH. KpyroBopoT kucinopona B npupoge. O30H — auloTporHas MOIU(PHKAIHS
KHCJIOPOJ1a.



TennoBoit 3¢h¢peKT XUMHUYECKOW peakiud, TEPMOXHMHYECKHE YpPaBHEHHs, 3K30- U
SHAOTEPMHUUECKHUE pPEaKUMM. TOIUIMBO: Yrojib M METaH. 3arpsA3HEHHE BO3/yXa, YCHIECHHE
MapHUKOBOTO 3 QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomoponx — »smeMeHT UM mpocroe BemectBo. HaxoxkneHue Boxopoga B IIPUPOIE,
¢u3nvecKkrue 1 XUMHYECKHE CBOICTBA, MPUMEHEHHUE, ClIOCcOObI morydeHus. Kuciorsl u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl Mo XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cBolicTBa BOoAbl. Boma kak pacrBopurens. PactBopel. Haceluennsie u
HEHACBIICHHBIE PacTBOPBL. PacTBOpUMOCTBL BellecTB B Bojae. MaccoBas JOJIs BEILIECTBA B
pactBope. XuMHuueckue cBoiicTBa BoAbl. OcHOBaHUA. Poyib pacTBOpPOB B IPHUPOJAE U B JKU3HU
gyenoBeka. KpyroBopoT Boasl B mpupoje. 3arps3HEHHE NpUPOAHbIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranmdeckux coenuHeHuid. Oxcuapl. Kiaccuduxanus OKCHUIOB:
cojieoOpa3ymomue (0OCHOBHbIE, KUCIOTHBIE, aM(pOTepHBbIE) U HecoeoOpa3yroniie. Homenkarypa
oKkcu0B. PU3NUECKHE U XUMUUYECKHE CBOMCTBA OKCUIOB. [lonydeHre OkCuaos.

OcnoBanms. Knaccudukanus oOCHOBaHMN: HIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmii. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHuM. llomyuenue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kucinor. Ou3nuecKue U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHoctu metaios H. H. bekerosa. [losydenue kucnor.

Conu. Homenknarypa coneil. @usnueckue U XMMUYeckue cBoiictBa coiied. Ilonydenune
coJien.

I'eneTnyeckas CBI3b MEXKy KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OTIPE/ICICHUE COJECP)KaHUs KUCIIOpOJia B BO3JIyXe, MOJydeHHEe, COOMpaHue,
pacro3HaBaHHEe M H3YyYEHHE CBONCTB KHCIIOpOJA, HAONIOJCHHE B3aMMOICWUCTBHUS BEIECTB C
KHCJIOPOJIOM U YCIIOBHSI BO3HUKHOBEHUS U NPEKpAllleHUs TOpeHHUs (1oxkapa), 03HAaKOMIIEHUE C
o0Opa3llaMu OKCHJIOB M ONHMCAHHWE HMX CBOWCTB, IOJyYeHHE, COOMpaHue, pacro3HaBaHUE H
W3yueHHe CBOWCTB BOJOpoja (ropeHue), B3aumMojeicTBHe Bomopona ¢ okcugom memu (1)
(BO3MOXKHO HCIIOJIb30BAaHUE BHUCOMATEPUANIOB), HAOMIOIeHHE 00pa3I0B BEIIECTB KOJIUYECTBOM
1 Moub, uccaenoBaHue OCOOEHHOCTEH pPacTBOPEHUs! BEIIECTB C Pa3IMYHONH PAaCTBOPUMOCTHIO,
[PUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAacCOBOW JOJIEd PACTBOPEHHOTO BEILIECTBA,
B3aMMOJICIICTBUE BOABl C MeTaUIaMd (HaTpueM U KajlblueM) (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUAIIOB), HUCCIIEOBaHUE OOPa3I0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJIoIeHNe M3MEHEHHsI OKPAacCKM WHIMKATOPOB B PAacTBOpaxX KHCIOT M IIEJNOYEH, U3ydeHHE
B3aumojeiictBusl okcuzpa meau (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C MeETajljaMu,
peakuuii HEWTpalau3aluM, I[OJYy4CHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIJHOIO
MeTajljla IPyruM U3 pacTBOpa COJIM, PELLIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baxneimue
KJIACChI HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoanyeckuit 3axkoH u Ilepuoanueckasi cucreMa XuMu4eckux sjiaementos JI. M.
MenneneeBa. CTpoenne aToM0B. XUMHYeCKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbBIEC
peakuuu

[lepBble TMOMBITKM KIACCU(PHUKAIMKA XUMUYECKMX dieMeHToB. [lonarme o rpymnmax
CXOJHBIX 2JIEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMENbHBIE METAIUIBI, [aJOrEHbl, UHEPTHBIE I'a3bl).
DeMeHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCUIBI M THAPOKCUIBI.

Ilepnoguueckuit 3akoH. llepuommyeckas cucrema XuMuueckux osieMeHtoB [J[. H.
MenneneeBa. Koporkomepuonnas u JumMHHONEpHoAHas ¢Gopmbl Ilepuoauueckoil cCHUCTEMBI



xumudeckux avieMeHToB [I. M. Menneneesa. Ilepuonsl m rpynnbl. PU3HYECKUH CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIILI JJIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX snuep. M3zorombl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBhIX 20 XUMUYECKUX 3IeMeHTOB [lepuoanueckoil cucTeMsl
J. N. MengeneeBa. XapakTepuCTHKa XUMHYECKOIO DJIEMEHTa II0 €ro IIOJIOKEHUIO B
ITepuoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS painyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAIUIMYECKUX CBOMCTB 110 IPYIIIAM U IEPUOJAM.

3nauenue Ilepnoanueckoro 3akoHa u Ilepuonndeckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. JI. . MenzeneeB — yd€HbIN U TpaKJaHUH.

XuMuueckas CBSI3b. KoBanentnas (mossipHast u HETOJIsIpHas) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHUTENbHO--BOCCTAaHOBUTENBHBIE  peakuuu. IIporeccsl
OKHCJIEHHS U BOCCTaHOBJIEHMS. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3yueHre oO0pa3loB BEIIECTB METAJUIOB M HEMETANIOB, B3aUMOJICWUCTBUE THIPOKCHIA
LIMHKA C pacTBOpaMHU KHCJIOT U ILIEJIOYEH, ITPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIKUX ITPUMEPDI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHE, PEAKILIUU PA3JI0KEHUS, COCTUHEHMS).

Mesicnpeomemnunle ceéasu

Peanu3zanus MeXNpeaMETHBIX CBA3EH NPU M3yUYEHUU XMMHHU B § KJIacce OCYIIECTBIISAETCS
yepe3 HCIOJIb30BaHUE KaK OOIIMX EeCTeCTBEHHO--HAYYHBIX TMOHATHHA, TaK W TOHATHUH,
SBJISIIOLUXCS. CACTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTO LIUKJIA.

OOmye ecTeCTBEHHO--HAYYHbIE IOHATHS: HAyYHbIM (DaKkT, TUIOTE3a, TEOPHs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(ukauus,  NEPUOAMYHOCTh,  HAONIOJNEHHE,  AKCIEPUMEHT,
MOJIENIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aroM, D3JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsij, BELIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEUIeCTBA, ra3, (pU3MuyecKHe BENWYHMHBI, €AWHUIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
38351, ComHIIE.

buonorus: porocunrtes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpAIbl, TOpPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BewecTBo 1 XMMH4YeCKas peaKIus

Ilepnoguueckuit 3akoH. llepuommyeckas cucrema XuMuueckux osieMeHtoB [J[. H.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kalus, KaJIbLUA U UX COCIUHEHUM B COOTBETCTBHUU C
IIOJIOKEHUEM DJIEMEHTOB B Ilepnoanueckoi cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XUMHUYECKOHW CBA3H. THUIBI KPUCTAIIIMUECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTANIMYECKOM PEIIETKH M BHJA XUMHUYECKOU
CBA3U.

Knaccugpukanuss 1 HOMEHKIATypa HEOPraHHYECKHX BEIIeCTB. XHMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMUXCSA K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHUH, I€HETUYeCKas
CBS3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanuss XuMUYeCKUX peakifil Mo pa3IuvHbIM MPU3HAKAM (TI0 YUCIY U COCTaBY
YyYacCTBYIOIIMX B PEaKIMH BELIECTB, IO TEIJIOBOMY 3(QQeKTy, M0 H3MEHEHHUIO CTeleHeH



OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTanu3aTopa). DK30- H
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTne o cxkopocTn XUMUUecKol peakiuu. [loHarue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHATHE O TOMOIEHHBIX M TIETEepOTeHHBbIX peakuusax. Ilonarue o
karamuse. IlonaTtne o0 XuMHYeCKOM paBHOBeCHMH. DaKTOphl, BIMSAIOLME HAa CKOPOCTb
XMMUYECKON PEAKLUU U MOJI0KEHUE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIMH, 3JIEKTPOHHBIM OanaHC OKHCIUTENBHO-
BOCCTaHOBUTEIbHON peakuuu. COoCTaBIEHUE YpaBHEHUIN OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BaHMEM METOa AIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DNEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHUOHBL. MeXaHu3M JHUCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BHJIAMHU XUMHUYECKOW CBS3H.
Crenenp auccormanui. CUIbHBIE U CIIa0bIE 3JEKTPOIUTHI.

Peakiun moHHOro OOMeHa. YCIIOBHUS MPOTEKAHUS pEaKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpaILlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NPEJCTAaBICHUNA 00 OSIEKTPOJUTHUECKON auccoruanuu. KadecTBEHHBIE pEaKIMU Ha HOHBIL.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMHM KPHUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEILIECTB —
METaJUIOB M HeMeTauloB (rpadgura u aiMasa), CJIOXKHBIX BEIIECTB (XJIOpuaa HaTpus),
HCCIIEA0BAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHMYECKOM peakuuu OT BO3ACUCTBUSA PAa3JIMYHBIX
(akTOpOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOIUAINN
KHUCJIOT, IIeJo4Yerd M cojiell (BO3MOXKHO MCIIOJIb30BaHUE BUJEO MAaTEpUAJIOB), MPOBEACHUE
OTIBITOB, WJUTIOCTPUPYIOUIUX NMPHU3HAKK MPOTEKaHMUs peakiuii MOHHOro obOMeHa (0OpazoBaHHE
ocajJika, BBIJCJICHHE Tra3a, oO0pa3oBaHHME BOJbI), OIBITOB, WIIIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (FOpeHHE, peakLUUU pa3iIoXKEHUs, COECIUHEHMS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX PEAKIUN Ha HOHBI,
pelIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMerasliibl M UX COeIUHEHUSA

OOmiast xapakTepucThka TrajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CTpoeHue W (puznyeckue CBOWMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XHUMHUECKHE CBOWMCTBA Ha IMpUMEpPE XJopa (B3aUMOJEHCTBUE C MeETalllaMHM, HEMeTallJaMH,
miesnoyamu).  XnopoBogopona. ConsHas KHUCIOTa, XUMHYECKHE CBOWMCTBA, IOJIyYEHHUE,
IIpUMEHEHHUE. [[elicTBHE XJI0pa U XJIOPOBOAOPO1a HA OPTaHU3M 4YeJIOBeKa. BaxkHeune XIopuIsl
U UX HaXOXICHUE B IIPUPOJE.

OOmast xapakrepuctuka 537aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3MyecKre CBOMCTBAa MPOCTBIX BEUIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOIHbIE MOJU(PHUKAIMKA KUCIOPOJA U cepbl. XUMHUECKUE CBOMCTBA
ceppl. CepoBOJOpOJ, CTpOEHHUE, (U3MYECKHEe M XUMHUYeCKHe cBOHcTBa. OKCHABI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKUE M XUMHUYECKHE CBOMCTBa
(oOmme Kak MpPENCTaBUTENS Kiacca KHUCIOT M creuudpuueckue). XUMUYECKHE pPEeaKluu,
JeKalre B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOJY4eHHUs CEepHOM KHCHOTHL. I[IpumeHnenue
cepHOi kucaoThl. CONM CepHOI KUCIOTHI, KAUeCTBEHHAs peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl U €€ COCIMHEHHMH B Ipupofe. XHUMHYECKOE 3arpsA3HEHUE OKPYXKAIOLEH Cpelbl
COCIMHEHUSIMH Cepbl (KUCIOTHBIE JOXIM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEAOTBPALLECHHUS.



OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe CTENEeHM OKHUCIeHHA. A30T, paclupocTpaHeHHE B TMpuUpoae, (U3NYEeCKue H
XUMUYecKue cBoiicTBa. KpyroBopoT azora B npupoje. AMMHUAK, ero pu3n4eckue 1 XuMU4ecKue
CBOICTBA, MoyyueHe U npuMenenue. Coau aMMOHUS, UX (pU3NUYecKre U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ MOJIy4EeHHE,
¢u3nyeckue M XUMHUYECKHME CBOMCTBa (0OIIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Mcnonb3oBaHWEe HHUTPATOB M COJICH aMMOHMS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMU4eCcKoe 3arpsi3HEHHE OKPYXKAIOMIEH cpebl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
TOX/W, 3arps3HEHUE BO31yxa, MOuYBbI M BOJOEMOB). Docdop, ammoTpornHbie MOIUPUKAINH
dochopa, duznueckne u xummueckue cpoiicrea. Oxcun ¢ocdopa (V) u pochopHas kuciorta,
¢u3nyeckue M XMUMHMYECKHE CBOICTBa, moiydeHue. McmombpzoBanue ¢ocdaTtoB B KadecTBe
MUHEPAIbHBIX YI00peHHA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCICHHs. YTJIEepoJ], aFIOTPONHbIE MOIM(DUKAIINH, PACIPOCTPAHEHUE B
npupoje, GU3nuecKue U XUMU4Ieckrue cBoiicTBa. Ancop6uus. KpyroBopot yriiepoaa B mpupo/e.
Oxcunel yriepoja, ux Gpusnyeckre U XUMUYECKHE CBOMCTBA, JIeHICTBHE HA KUBBIE OPTaHU3MBI,
MOJIydCHUE W MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbI, CBsA3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTe3a II100aJbHOTO MOTEIUICHHUsT KIIMMaTa, MapHUKOBBIN 3(dekt. YrompHas kucimora u eé
conM, WX (U3MYeCKHe W XMMHUYECKHE CBOMCTBa, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcmonb3oBanume  kapOoOHaToB B OBITY, MEIHIIMHE,
IIPOMBIIIJIEHHOCTHU U CEJILCKOM XO34HCTBE.

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHHSX Yriepoja
(MeraH, 5TaH, OSTWIEH, aUETHJICH, STaHOJ, TJHMIEPHH, YKCyCHas Kuciorta). llpuponHbie
MCTOYHUKH YTJIEBOJOPOJOB (Yroyib, MPUPOJHBIN Ta3, He(Th), MPOAYKTHI HX MepepadOTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMONIOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenmkax, YrieBoJaXx — W HX pOJM B KM3HH UelOoBeka. MarepuaiabHOE €IWHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOMCTBA, MOJY4YEHHWE U TPHUMEHEHHE.
Coenunenuss kpemHus B npupoge. OOmme mnpencraBienuss o0 okcunae kpemuus (IV) u
KpeMHHEBOH kucnote. CHIMKAThI, MX HCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BaxxHeime
CTPOMTENbHBIE MaTepHalbl: KEpaMHUKa, CTEKJI0, LEMEHT, OeToH, »xene300eToH. I[IpoGiemsbl
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

u3yueHre o0pa3lloB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI, IPOBEICHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-UOHBI U HAOIMIOACHUE MPU3HAKOB UX NMPOTEKAHHS, OIBITHI,
oTpakaroye (U3NIECKUe U XUMHUYECKUE CBOMCTBA TajlOTEHOB M UX COCJMHEHUH (BO3MOXHO
WCIIOJIb30BaHME BUICOMATEPHANIOB), O3HAKOMJICHHE C O0pa3lamMu XJIOPHIOB (TaJOreHHJIOB),
O3HAKOMJICHHE ¢ oOpa3uamMu cepbl U €€ COCOUHEHHUSMH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATepUANIOB), HAOIIOAEHWE Tpollecca OOyrIMBaHMA  caxapa TMOJ  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3yYE€HHUE XMMHUYECKUX CBOMCTB pa30aBIIEHHON CEpHOM
KHCJIOTHI, IPOBEICHUE KAUYECTBEHHOUM peakiuu Ha cynb(paT-uoH M HaONIOJeHHE MpHU3HaKa e
NPOTEKaHMs], O3HAKOMJICHHE C (PU3UUYECKUMHU CBOWCTBAMH a30Ta, (Gocdopa M UX COCAUHEHHM
(BO3MOXKHO HCIIOJIb30BaHHE BUEOMATEPHATIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX YAOOpEHHIA,
MOJIydeHHe, coOMpaHMe, paclo3HaBaHHE W H3YyYEHHE CBOMCTB aMMHaka, IpOBEJICHHE
Ka4eCTBEHHBIX pEaKUMd Ha HOH aMMOHHMS U (QochaT-uOH W H3Yy4YEHHE MPHU3HAKOB UX
IIPOTEKAHUS], B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHUCIOTHI C MEABIO (BO3MOXKHO



WCIIOJIb30BAHUE BHUJCOMATEPHAIIOB), M3YYCHHE MOJEIeN KPUCTAUIMYECKUX PEHIETOK ajaMmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TMPOIECCOM afcopOlMu pPacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTUBOTrasa, MOJydeHHe, COOMpaHue, paclo3HaBaHUE
Y U3YyYCHHE CBOWCTB YIJIEKHUCIIOTO Tra3a, MPOBEICHUE KAYeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl W M3Y4YEHUE NPU3HAKOB MX NPOTEKAHUS, O3HAKOMJIEHHME C MPOLYKLIHEH
CUJIMKaTHOM MPOMBILIJIEHHOCTH, PELICHUE SKCIEPUMEHTANBHBIX 3a1ay Mo TeMe «Baxuenmne
HEMETAJUIBI U KX COCIUHECHUS.

MeTta/uibl M MX COCAMHEHMS

OOmiasi xapakTepHCTUKa XWMHUYECKUX DSJIEMEHTOB — METAJIOB HAa OCHOBAaHHHM WX
nosnoxeHus B [lepuoanueckoil cucreme xumuyeckux aemeHToB . . MeHeneesa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MerayuiMueckass CBsA3b M METAUIMYECKas KpUCTAJUITMYecKas
pemérka. OIEeKTPOXUMHUYECKUHM psiA HampsbkeHHM MetaioB. Dusnueckue U XUMHUUYECKUE
cBoiicTBa MeTaiuioB. O0mue crnocoObl MoMydeHuss MeTaioB. [IoHSITHE O KOPPO3UM METAUIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT Koppo3uu. CraBsl (CTajib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M MPOMBITIIEHHOCTH.

[Ilenounsie MeTamel: MojoxeHue B llepuoandeckon cucreMe XuMHIECKUX dJIEMEHTOB /JI.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaxOKJACHUE B mpupoje. Ouznueckue U XUMHUYECKHE
CBOMcCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUAPOKCUJIBI HATpUs U Kanus. [IpumeHenue
LIEJTOYHBIX METAJUIOB U UX COCIMHEHU.

[[lenouHo3eMenbHbIE METAJUIBI MarHUid M KaJlblui: noJo)keHue B Ilepuomnueckoi
cucreMe XxumMuyeckux sneMmeHToB [[. M. MeHneneeBa, CTpo€HHME KX aTOMOB, HAaXOXICHUE B
npupoae. Ousznueckue U XUMUYECKHE CBOMCTBA MarHus U Kaublus. BaxHedlue coequHEHHUs
KanbIus (OKCH]I, TUIPOKCU, coir). JKECTKOCTH BOABI M CIIOCOOBI €€ YCTPaHECHHUS.

AntomuHuii: nonoxxeHue B llepmoanueckoil cucreme xumuueckux anemeHtoB J[. U.
MeHnpeneeBa, CTpOCHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NUYECKUE U XMMUYECKUE CBOKMCTBA
amoMuHMS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMIHHUSL.

Keneso: mnonoxenue B Ilepuognueckodt cucreMe xumuueckux »saemeHtoB [ .
MeHnpeneeBa, CTpOCHHE aTOMa, HAXOXKAEHUE B Mpupoae. PU3NUECKUE U XMMUYECKHE CBOKCTBA
xene3a. Okcuabl, ruapokcuasl u cosuu xenesa (l1) m xenesa (lll), ux cocras, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OO0pa3llaMd METaulIOB U CIUIAaBOB, MX (U3MUYECKUMHU CBOMCTBaMH,
M3y4YEHUE pe3ylbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUAA KAJBIUS U HATPUS C BOJIOW (BO3MOXKHO HCIIOJIb30BAaHHE
BHJIEOMATEpPHUAJIOB), HUCCJIEIOBAHME CBOMCTB MKECTKOW BOJBI, MpOIECcca TOPEHHUsS >Kele3a B
KHCIIOpoJie  (BO3MOXHO  HCIOJB30BAHME  BHJIEOMATEPUANIOB), MPHU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPeaklMil Ha MOHBI: MarHus, KalbliMs, aJIIOMUHUS, LIUHKA, kene3a (I1) u xenesza
(1), memu (1), HaOnrOIEHUE M OMUCAHUE TPOIIECCOB OKPANIUBAHMS IJIAMCHH MOHAMHU HATPHS,
Kamusl U KaJIblus (BO3MOXHO HCIOJIB30BAaHUE BUACOMATEPUATIOB), HCCIEIOBaHUE aM(OTEPHBIX
CBOWCTB T'HJIPOKCHA aJIOMUHHS U TUAPOKCUIA LIMHKA, PELICHUE SKCIEPUMEHTAIBHBIX 33134 I10
Teme «BaxxHelme MeTaJUTbl U UX COEAUHEHUS.

XuMHA M OKpYyKaoLIas cpeaa

BemecTtBa 1 marepuaiisl B TOBCEIHEBHOM KM3HU 4YEJIOBEKA. be30macHOe MCIOJIb30BAHUE
BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas moMoOINb NP XUMHYECKUX OXKOTax M
OTpaBJICHUSIX.



XUMHUYECKOE 3arps3HEeHUE OKpYXKarollel cpelibl (MpeienbHas JoIMycTUMasi KOHIEHTpaIHs
BemnecTB, nanee — [1JIK). Posib xuMuu B pemeHnn 3K0JIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3yueHre 00pa3IoB MaTepHANIOB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE MaTePHAIIBI).

Mesicnpedmemmnwie ceasu

Peanuzanus MEXIPEIMETHBIX CBSI3€H MPHU M3YUYEHUH XUMHH B 9 Kilacce OCYILECTBIISETCS
Yyepe3 HCIHOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX NOHATUH, TaKk U TOHATHM,
SBIISFOIIMXCSI CHCTEMHBIMH JUISL OTJCNBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OOmre ecTecTBEHHO-HAYYHbIE MOHSTHSA: HAY4HbIH (aKkT, TUIOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHHTE3,  Kilaccu(ukauus,  NEPUOAMYHOCTh,  HAONIOJEHHE,  AKCIEPUMEHT,
MO/ICTIUPOBAHUE, U3MEPEHUE, MOJIEIb, SBJICHUE, TAPHUKOBBIN APPEKT, TEXHOIOTUSI, MATEPHAIIBI.

®dusmuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIIBI,
pPalMOaKTUBHOCTb, MOJIEKYNA, OJJIEKTPUYECKHH 3apsii, TPOBOJHUKH, MOJIYHPOBOJHUKH,
IMAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperatHoe COCTOSHHE BEIeCTBA, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas pemérka, CIrjaBbl, (U3MUECKUE BEIUYHHBI,
eIMHUIIBI U3MEPEHUs], KOCMHUECKOe IPOCTPAHCTBO, TUIaHEeTHI, 3BE3/1b1, CoHIIE.

buonorus: ¢oTtocunres, apixaHue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YHAOOpPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MMTaTeJIbHbIC BELIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpAIbl, TOpPHBIE TMOPOJBI, IOJIE3HBIC
HCKOTIaeMbI€, TOILUINBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI OCHOBHOTO 0OIIEro o0Opa3oBaHHS
JOCTUTAIOTCS B X07I¢ OOYUCHUS XUMUU B €MHCTBE y4eOHOU M BOCIIUTATEIBHOM JCATEIILHOCTH B
COOTBETCTBUU C  TPAJUIMOHHBIMH  POCCHUCKAMHU  COLIMOKYIBTYPHBIMH W  JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MPaBWJIAMH W HOPMAaMH MOBEACHUS W
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHUS M COIIMATM3AIMN 00yIarOIUXCS.

JIMYHOCTHBIE PE3YJbTaThl OTPAXAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PACIIMPECHUE OTbITA NCITCIBHOCTH Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYeCKOro BOCIIUTAHNS:

[IEHHOCTHOTO OTHOIIICHUS K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TOHUMAHMs 3HAYCHHMS XHMHYCCKOW HAyKd B JKM3HH COBPEMEHHOro OOIlecTBa,
CMOCOOHOCTH BIIAJIETh JTOCTOBEPHOUW MH(OPMALUECH O MEPEIOBBIX JOCTHIKEHHUSIX M OTKPBITHUAX
MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MUpa U 00IIECTBa;

2) TPaKAAHCKOT0 BOCIIUTAHUSI:

MPEJCTABICHUS O COLUAIBHBIX HOPMAax W MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B 00I1IECTBEHHO TOJIE3HO,
y4eOHO-HMCCIICIOBATEIbCKON, TBOPYECKOW M JAPYIMX BHIAX JCATCIBHOCTH, TOTOBHOCTH K
pasHO00pa3HOM COBMECTHOM JICATEIbHOCTH MIPU BBIMIOJIHEHUH YUeOHBIX, TTO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUM XMMHYCCKHX SKCICPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K



B3aMMOTIOHUMAHMIO U B3aUMOIIOMOIIM B MIpOIlecce 3TOW y4yeOHOHM NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYIKH CBOMX TOBApUIIEH C TMO3UIMH HPABCTBEHHBIX WU
IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHMS IOCIIEICTBUN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT O MO3HAHUS:

MHUpPOBO33pDEHUYECKHE MPEJCTABICHHUS O  BEIIECTBE W  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOILIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M COCTABIISIOLINE OCHOBY JUIS
MOHMMAHUS  CYIIHOCTM HAayyHOW KapTHUHBI MHpa, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIbI, B3aUMOCBS3SIX YeJOBEKa C MPUPOJIHOU CPeoid, O poiH
XMMUU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHBBI, HAIpPABJICHHBIE Ha IIOJyYCHHE HOBBIX 3HAHUU IO XHMHH,
HEOOXOAUMBIE Ui OOBACHEHHsS HAOJI0JaeMbIX IPOLIECCOB U SBJICHHM, MO3HABATEIbHOM,
MH(POPMAIIMOHHON M YNTATEIBCKOW KYJIBTYphI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITENIBHON PaOOThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JMUTEPaTypOH, JOCTYHHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOYYEHHI0 M TMO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHONW M UCCIENOBATENBCKONW AEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTU M YPOBHS 00yUeHHsI B JaJIbHEHIIEM;

4) popMupoBaHHS KYJIbTYPbI 310POBbS:

OCO3HAHME IICHHOCTH JKMU3HH, OTBETCTBEHHOTO OTHOUIICHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3[0pOBBI 00pa3 >KM3HM, OCO3HAHME IIOCIEACTBUNH W HENpPUATHE BPEIHBIX
NpUBBIYEK (YHMOTpEOJIEHUS aJKOTOJIs, HAPKOTHUKOB, KypeHMs), HEOOXOAMMOCTH COOIIOICHUS
npaBui 0E30MaCHOCTH TNPH OOpaIleHUH C XUMHUYECKUMH BEIIECTBAMHM B OBITY M peabHOU
KHU3HU;

5) Tpy10BOT0 BOCTIMUTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHUIO NMPpodeccuil 1 Tpyaa pa3InyHOro pojaa, yBaKE€HHE K
TPyAy M pe3ylbTaTaM TPYJOBOH MAEATENbHOCTH, B TOM 4YHCIE HAa OCHOBE IPHUMEHEHHS
NPEJMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIA BBIOOP WHIAMBHUIYAIBHON TPAaCKTOPHH
IPOJOJDKEHUsT 00pa3oBaHMsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHEIHONW NMpOo(hecCHOHATBHONW NEesITeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIallTUPOBAThCS B MPO(ECCHOHATIBHOI cpere;

6) IK0JI0THYECKOr0 BOCTIUTAHUS:

HKOJIOTUYECKHU I1esIeco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIEeCTBOBAHMs, NMOHUMAHHE LIEHHOCTH 3/J0pPOBOTO M 0€30MacHOro oOpasa >KM3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (M3MUYECKOMY M TICHXMYECKOMY 3I0POBBIO,
0CO3HAHME LIEHHOCTHU COOIOICHUS MPaBUIJI 0€30TIaCHOTO MOBEACHUS MPU paboTe C BEIIECTBAMH,
a TaKXKe B CUTYAIHMSIX, YTPOKAIOIINX 30POBBIO M KU3HU JIOACH;

CIOCOOHOCTH TPUMEHSTh 3HAHMA, MOJy4aeMble NMPH H3YYCHUHM XUMHH, U PEIIeHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOH, U1 MOBBILICHNUS YPOBHS 3KOJIOTMYECKOM
KYJIBTYpBl, OCO3HAHUS IJI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM M MyTel MX pelIeHus
MIOCPEICTBOM METOJIOB XMMHH, SKOJOTMUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[I03HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe MerampeaMeTHBIX pPE3yJIbTAaTOB BBIICNIAIOT 3HAUMMBbIE I (popMHUpOBaHUS
MHUPOBO33pEHHUs OOIIEHAYUYHbIe TIOHATHUS (3aKOH, TEOPHS, MPUHIMI, TUIOTE3a, (aKT, cucTeMa,
IpoIiecc, IKCIEPUMEHT U JAPYroe.), KOTOPbIE MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 3THX MPEAMETOB (JOPMHUPOBATH NPEICTABICHUE O



LIEJIOCTHOM HAayYHOW KapTHHE MHUpa, U YHUBEpCaJbHbIC yueOHbIC NEeWCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PEryISTHBHBIC), KOTOpbIe OOECTeyrBarOT (OPMHUPOBAHME TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHO! JIEeATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPcAJIbHbIE YUeOHbIE el CTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS IPU OCBOCHMM 3HAHMI:
pacKpblBaTh CMBICA XMMHMYECKUX MOHATUH (BBIAEHATH HX XapaKTEpHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU MOHSATHIMH), UCIOIB30BATh MOHATHUS sl OOBSICHEHHS
OTIENbHBIX ()AaKTOB W SIBJICHUH, BBIOMpATh OCHOBAHMA M KPUTEPHUH IS Kiaccu(UKAIUU
XMUMHMUYECKUX BEIIECTB M XMMHUECKUX PEAKIUI, YCTAHABINBATH IIPUUNHHO-CIIEICTBEHHBIE CBS3H
MEX]ly 00bEKTaMH M3Y4EHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JICTyKTUBHBIE,
10 AHAJIOTUM), JEJIaTh BBIBO/IbI U 3aKJIIOUEHUS;

YMEHHME MPUMEHATH B MPOLIECCE NO3HAHUS MOHATHUS (IIPEAMETHBIE U METAlpPEIMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XUMHH, MpeoOpa3oBbIBaTh HIMPOKO
IIPUMEHSEMbIE B XMMHHM MOJEIbHBIE IPEACTABIECHUS — XUMUYECKUM 3HAK (CUMBOJI DJIEMEHTA),
XAMUYecKass (GopMmylla U ypaBHEHHE XUMHUECKOM peakiuu — TMpH PpEHIeHuH Yy4eOHO-
[IO3HABATENbHBIX 3a/ad, C Y4€TOM OTHUX MOJEIBHBIX NPEICTABICHUNW BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHMYECKHX BEIIECTB U
XUMUYECKUX PEaKIMi, BBIBIATH OOIIHE 3aKOHOMEPHOCTH, MPHUUYMHHO-CIEJACTBEHHBIE CBS3U U
IIPOTUBOPEUUS B U3y4aeMBbIX IIPOLECCAX U SABICHUIX.

Bba3oBrle ncciieqoBare/ibCKue 1eHCTBHUS:

YMEHUE MCII0JIb30BaTh IIOCTABJIICHHBIE BOIIPOCHI B KAa4eCTBE MHCTPYMEHTA IIO3HAHUSA, a
TaKKe B KauyeCTBE OCHOBBI ISl (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXICHUI;

npuoOpeTeHUe OMbITa MO IJIAHWPOBAHUIO, OPraHU3allMd W TPOBEACHUIO YYEHHYECKHX
HKCTIIEPUMEHTOB, YMEHHE HAOIOATh 3a X00M IpOIlecca, CAMOCTOSTENIFHO MPOrHO3UPOBATH €T0
pe3yibTar, (GopMyIHpOBaTh OOOOLICHHS M BBIBOJBI 0 pe3yJabTaTaM MpPOBEAEHHOTO OIIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJICITaHHOM paboTe.

Pabora ¢ undpopmanueii:

yYMEHHUE BbIOMpPATh, aHATTM3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO PA3INYHBIX BUJIOB
1 (OpM NpeICTaBICHUS, TOJyYaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs TUTepaTypa
XHUMUYECKOTO COJepKaHUs, CIpaBOYHbIE TMocoOus, pecypchl HWHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHATh PAa3JIMUHbIE METO/IbI M 3aIPOCH MPU MOUCKE U 0TOOpe MHPOpMALIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX /ISl BHITIOJTHEHHS y4eOHBIX U MMO3HABATEIbHBIX 3a7a4
OTpENeNEHHOTO THUMA, NMPHUOOpPETeHHE OMbITa B 00JACTH MCIOJB30BaHUS HH(POPMALUOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJa/IEHUE KYJIbTYpO aKTUBHOTO MCIIOJIb30BAHMS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (OpPMY NpPEACTABICHUS
uHGOpMAlMM M WLUTIOCTPUPOBATH pEIIaeMble 33/7a4d HECIOXHBIMU CXEMaMH, JuarpaMMami,
apyrumu Gpopmamu rpaguku ¥ ©X KOMOUHAIMAMUY;

YMEHHUE HCIOJIb30BaTh M AHATU3UPOBATh B Ipolecce y4yeOHOM M HCCIeq0BaTenbCKON
JeATeNbHOCTH UH(OPMAIIMIO O BIMSIHUY MPOMBIIUIEHHOCTH, CEJIBCKOT0 X0341CTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOIHOM Cpebl.

KoMMyHHKaTHBHBIC YHHBepCaIbHbIe y4eOHbIe 1eHCTBUSA !



yMEHHUS 3aJaBaTb BOIPOCHl (B Xo0jA€ Auanora W (Wiu) JOUCKYCCHUU) MO CYHIECTBY
oOcyxnaemMoii TeMbl, (HOPMYIMPOBATh CBOM TPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
IIPEAJIOKEHHOM 3a1a4H;
YMEHUS IPEACTABIATh MOJyYeHHbIE Pe3ybTaThl T03HABATEIBHON AEATEIILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeJlaTh MPE3EHTALUI0 PE3YyJIbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
SKCTIepUMeHTa (Ja0opaTOPHOTO OMBITA, JTa0OPATOPHOM PAabOTHI MO HCCIEIOBAHHIO CBOICTB
BEIIECTB, YI€OHOTO MPOCKTA);
YMEHHUSI Y4eOHOT'O COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATENbHOU M
HCCIIEI0BATENILCKOM JIEATENBHOCTH NPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
OoOIIMX WHTEPECOB W COTJIACOBaHMS MO3UIUH (0OCYKIeHHs, OOMEH MHECHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBHI, ONpeeieHue KPUTEPHEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U IPYTHE).
PeryassTuBHbIe yHUBepcaJbHble YUeOHbIe el CTBHUA:
YMEHHE CAMOCTOSATEIBHO ONPEACTATh eI JIeATeIbHOCTH, JIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIUPOBaTh M NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESATEIbHOCTb, BBIOMPAThH
HanOosiee HPQeKTuBHbIE CIOCOOBI pelmeHHs Y4eOHBIX W [O3HABaTENbHBIX  3a/ad,
CaMOCTOSITEIIbHO COCTAaBJIATh HJIM KOPPEKTHUPOBATh MPEAJIOKEHHBIH alropuT™M ACUCTBUM MpH
BBIMIOJTHEHUHM 3a7aHuil ¢ Y4€TOM TIOJyYeHHs HOBBIX 3HAHMHA 00 H3y4yaeMbIX OOBEKTax -
BEIIECTBAX U PEAKLHUAX, OI[CHUBATh COOTBETCTBHE IMOJYYCHHOTO PE3yabTaTa 3asBICHHOMN IIEJH,
YMEHHUE UCII0JIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, ITpeJlaraéMble B YCIOBUU 3aaHUH.
NPEIMETHBIE PE3YJIbTATBI
B cocraBe mnpeaMeTHBIX pe3yAbTaTOB IO OCBOCHHUIO OO0S3aTENBHOTO COJEPIKAHMS,
YCTQHOBJIGHHOTO JIaHHOM (enepanbHOil  pabodeld MporpaMMoOi, BBLACISIOT: OCBOEHHBIE
oOyJaromuMHUCs Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JeHCcTBUH, cnenuduyueckue st
npeaMeTHON oOmacTi «XuUMUS», BHUIBI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTany, IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3INYHbBIX YUEOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOydenus B 8 kiacce mpeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCSI YMEHHIA:
® PAaCKpBIBATh CMBICII OCHOBHBIX XWMHUYECKHUX IOHSATHIA: aTOM, MOJIEKYJa, XUMHUECKUI
BJIEMEHT, TMPOCTOE BEIIECTBO, CIOXXHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTh, OTHOCHTENbHAas aTOMHAs M MOJICKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas A0S XHUMHUYECKOTO
SJIEMEHTa B COCIMHEHHM, MOJIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb,
AIIEKTPOOTPHUIATEIHHOCTD, CTETIEHb OKUCIICHHUS, XUMHUECKas peakius, Kiaccuduranus
peaKIMii: peaKkIuyi COCAMHEHUS, PEAKIIUU PA3JIOKCHUS, PEAKIIMH 3aMEICHHs, PEaKIH
oOMeHa, 9K30- ¥ HJO0TEPMUYECKHE PEAKIIUU, TETNIOBON A(PPEKT peakiuu, siApo aToma,
AIIEKTPOHHBIA CIIOM aToMa, aTOMHas OpOuTanb, paguyc aromMa, XHUMHUYECKas CBS3b,
MOJISIpHAs M HEMNOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHASA CBS3b, MOH, KATHOH, aHUOH,
pacTBop, MaccoBasi J10JIsl BelecTBa (MPOLIEHTHAsI KOHIIEHTPALIKs) B pacTBOPE;
® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IOHSATHH M TMPUMEHATh 3TH
MOHATHS MPU ONMCAHUY BEIIECTB U X MPEBPAICHUN;

® IICTIOJIb30BAaTh XMMUYECKYI0 CHMBOJIMKY [UIS COCTaBICHHS (OpMyNT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEaKIINA;

® OTIpE/ICNATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OHHAPHBIX COCJUHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHHAPHBIX COCJMHEHUSX, NPUHAUICKHOCTh BELIECTB K



OTpeNeN€éHHOMY KJacCy COEIUHEHMH 1o QopMmylaMm, BHJ XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COCTUHECHUSX;

e packpbiBaTh cMbIci llepuogmueckoro 3akona /[l M. MenpneneeBa: I1eMOHCTPUPOBATH
[IOHMMAaHHUE IEPUOJINYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKMX 3JIEMEHTOB OT HX
nosokeHuss B Ilepuoanueckoil cucTeMe, 3aKOHOB COXpPaHEHMsI MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHMs, 3aKOHa ABOTaIpo;

®ONMMCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoir cucTembl
XMUMHMUYECKUX DJIEMEHTOB: Pa3nyaTh MOHATUS «IJaBHas noiarpynna (A-rpymmna)» u
«mobounass moxarpynna (b-rpymma)», manbie u Oonblipe NEPHOIBI, COOTHOCHTH
0003HaueHHs1, KOTopble UMeroTcs B Tabmuie «llepuoanyeckas cucreMa XHMHUYECKHX
anemeHToB J[. . MenaeneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUsS aTOMOB
XMUMUYECKUX JIIEMEHTOB (COCTaB M 3apsi sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeiesieHue UX 10 3JIEKTPOHHBIM CII0SM);

® KJacCU(UIIMPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XUMHYECKUE
peakuuu (10 YMCIy U COCTaBY Y4YacTBYIOIIMX B PEAKLUU BEIIECTB, 10 TEIJIOBOMY
sddexry);

® XapaKTepH30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBONCTBA BELIECTB PAa3JIMYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPaMH  MOJIEKYJISIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMII;

® [I[POrHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX Kauye€CTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX ITPEBPALLEHUM B PA3JIMYHbIX YCIOBUSX;

® BEIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB, MacCOBYIO
JI0JTF0 XUMUYECKOTO 3JIeMEHTa 1o (popMyiie COeTMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOIUTH PACUYETHI IO YPABHEHUIO XMMHUECKON PEaKIINH;

® [I[PUMEHATh OCHOBHBIE OIE€pAallMM MBICIUTEIBHON AEATENbHOCTH — aHalIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTH3aINI0, KIAaCcCU(UKAIUIO, BBISIBICHUE MPUYHHHO-
-CJICICTBEHHBIX CBSA3€U — JUIs U3Y4ECHHs] CBOWCTB BEIICCTB U XMMUYECKUX DPEAKLUU,
€CTeCTBEHHO-HAyYyHbIE  METOAbl  TO3HAaHUS  —  HaOJIofeHue,  HM3MEpeHHe,
MOJEIMPOBAHNE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN);

eClICZIOBATh MpPAaBWIaM TMOJb30BAHUA XUMHUYECKOHM TOCYIOoH U J1abopaTOpHBIM
o0OpyZOBaHHEM, a TaKkKe MpaBWIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU TIO BBIIIOJHEHHUIO JTA0OPATOPHBIX XUMHUUECKUX OTBITOB IO MOJYYEHUIO
U coOMpaHHIO Ta3000pa3HBIX BeLIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C OIPEAEIEHHON MacCOBOM J0JIEH paCTBOPEHHOTO BELIECTBA, INIAHUPOBATH
U IIPOBOJUTH XUMUYECKHE 3KCIIEPUMEHTHI 110 PACcIO3HABAHHMIO PACTBOPOB ILIENOYEH U
KHCJIOT C MOMOIIBIO HHAUKATOPOB (JIaKMYC, (heHON(PTaTICHH, METUIIOPAHK U JPYTrHe).

K xoHiy oOydeHus B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE IOJKHBI

oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHIA:

® DaCKpbIBAaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: XUMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIA, UOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
AJIEKTPOOTPHULIATENBHOCTD, CTEIEHb OKUCICHMS, XMMHYECKas pEeaKlUHs, XUMHUYECKas
CBSI3b, TEIUIOBOU 3((EKT peaklnu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, AIEKTPOJIUTH,
HEDJICKTPOJIUTHI, 3JIEKTPOJUTHYECKAass AUCCOLMAIMS, pPEaKIUd HOHHOro oOMeHa,
KaTaJln3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAHOBUTEID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJJIOTPONHs, aM(OTEepHOCTh, XUMHUYECKasi CBA3b



(koBalleHTHAs, MOHHAs, METAJUIMYECKas), KpUCTAIIIMYECKas peEIETKa, KOoppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOWM PpEaKLUH, I[PEIeIbHO JIOIyCTUMAas
koHueHTpauus [1JIK BemecTna;

® MJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX IOHSATUH MU NPUMEHATh OTU
IIOHATHUS [IPU ONMCAHUU BELIECTB U UX IIPEBPALCHUN;

® IICTIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JUI COCTaBICHHS (OpPMyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OIIPEACIIATh BaJCHTHOCTb U CTEIICHb OKUCIICHUS XUMUUYECKUX DJIEMEHTOB B COCIUHEHUAX
pPa3IMYHOIO COCTaBa, IIPUHAUICKHOCTb BEIIECTB K OINPEACIEHHOMY KJacCy
COeMHEHUH 1o (¢opMynaM, BHJ XUMHUYECKOW CBs3M (KOBaJCHTHAs, WOHHAd,
MeTaJyInyecKasi) B HEOPraHMYECKUX COEAMHEHHMSX, 3apsii HOHA IO XUMHUYECKOU
¢dopmyne, Xxapakrep cpelsl B BOJHBIX PAacTBOpaX HEOPraHMYECKHX COCIMHEHHH, THII
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BELIECTBA;

e packpeIBaTh cMbIc [lepronnueckoro 3akona 1. 1. Menneneesa u 1eMOHCTpUPOBATH €TI0
MOHMMaHHUE: OIMHUCHIBaTh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3jiMyaTh MOHATHUSA «rJaBHas noxarpymnmna (A-
rpynna)» u «mnobouyHas mnoxarpymma (b-rpymma)», manble u Oonblive MEpPHOBI,
COOTHOCHTH 0003HaueHUs, KOTOphIE HUMEIOTCS B TEPUOJUYECKON Tabmuie, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX IEMEHTOB (COCTaB U
3apsia s1apa, o0Iee YUCIIo AMEKTPOHOB U pacIpeesieHHe X MO AIEKTPOHHBIM CII0SIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTM B M3MEHEHHUH CBOMCTB 3JEMEHTOB M HX
COCIMHEHUH B IIpEAeiIax MajblX IIEPUOJOB U INIABHBIX NOATPYIII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJIacCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XUMHYECKUE
peakuuu (10 YMCIy UM COCTaBY Y4YacCTBYIOIIMX B PEAKLUU BEIIECTB, 10 TEIJIOBOMY
3pPexTy, M0 U3MEHEHUIO CTETIEHEH OKUCIICHUS! XUMHUECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIKME U CHenu(pUUIECKUe XHUMHUYECKHE CBOMCTBa
IIPOCTBIX U CJIOXKHBIX BEIIECTB, MIOATBEPKAAs OIIUCAHUE NIPUMEPAMU MOJIEKYIISIPHBIX U
VMOHHBIX YPaBHEHUHN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

® COCTaBIIATh YPABHEHHUs JJICKTPOJIUTUYECKOM OUCCOLMALMM KHUCIIOT, IIEJIOYEeH U COJIEH,
MIOJIHBIC M COKpAIIEHHBIE YPABHEHUS PEaKIUil HOHHOrO OOMEHa, YpaBHEHUS pEaKIHid,
MOATBEPXKJAIOIIMNX  CYHIECTBOBAHUE TIE€HETHUYECKOW CBS3M MEXAY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

® DAaCKpBIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN I[OCPEACTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ITHX PEaKIIHii;

® [[POTHO3UPOBATH CBOMCTBA BELICCTB B 3aBUCUMOCTH OT HMX CTPOECHUS, BO3MOKHOCTHU
MIPOTEKAHUS XUMUYECKHUX IIPEBPAILICHUM B Pa3JIMYHbIX YCIOBUSX;

® BLIUUCJIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEILIECTB, MacCOBYIO
JI0JIF0 XUMUYECKOTO 3JIeMEHTa 1o (popMylie COeTMHEHNUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

ecoOm0IaTh ~ NpaBWiIa  TOJB30BAHUS XHUMHMYECKOW TOCYyAOH ©  J1abopaTOpHBIM
o0OpyZOBaHHEM, a TaKXKe MpaBuia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU TIO BBIIOJHEHHUIO JTa0OPATOPHBIX XUMHUUECKUX OTBITOB IO MOJYYEHUIO
U cOOMpaHMIO ra3000pa3HbIX BEUIECTB (aMMHaKa U YIIIEKHCIIOTO ras3a);



® [IPOBOJUTH PEAKLIHUH, MOATBEPKAAIOIINE KAaYECTBEHHBI COCTAaB PA3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUI-, OpoMui-, MOauI-, KapOoHart-, ¢ocdar-,
CUJIMKAT-, Cyab(ar-, THAPOKCHUA-MOHBI, KATHOHBI AMMOHMS M HWOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

® [I[PUMEHATh OCHOBHBIE OIE€pallMM MBICIUTEIBHON AEATENbHOCTH — aHalIU3 U CHUHTE3,
cpaBHeHHE, O0O0O0OIIEHHEe, CHCTEMAaTU3alMIO, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX
CBA3EH — JUId M3YYCHMs CBOWCTB BELIECTB U XUMHUYECKHX DPEAKLUH, €CTECTBEHHO-
Hay4YHble METOJbl TO3HAaHUS — HAOIIOJEHWE, UW3MEpPEHHE, MOJEIMPOBaHUE,
SKCHEPUMEHT (PEATBbHBIA U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosaunuyectBo yacos
Ne HanmMeHoBaHMe pa3je/ioB U JIeKTPOHHBIE (LM(pPOBbIE)
KouTtposabHbie IMpakTHyeckue
n/n TeM IPOrpaMmabl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHbIe XMMHYECKHE TOHATHSA
Xumusi — BakHasi 001acTh

11 €CTEeCTBO3HAHUS U 5 9 bubmuorexa [JOK

' MPaKTHYECKOM JESATETBHOCTH https://m.edso00.ru/7f41837c

YeJoBeKa

12 BemtecTBa 1 XUMHUYECKHUE 15 1 Bubnuoreka [JOK

' peaKIuu https://m.edsoo.ru/7f41837c

Hroro no paznery 20

Pa3nen 2. BaxkHelilme npeAcTaBUTe M HEOPIaHMYECKUX BeleCTB
51 Bosnyx. Kucnopon. Ilonsarue 6 bubmuoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
59 Bonopon.Ilonsitue o kucnorax 8 1 Bbubnuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopel. [lonsitue 06 5 1 1 Bubnuoreka [JOK

' OCHOBaHUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 1 bubmmoreka [JOK

' HEOPraHMYECKUX COEIMHEHUI https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoanyeckas cucrema xumnueckux 3jemMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema

Bbubnuoreka [JOK

1 7
3 XUMUYECKUX deMeHToB []. U. https://m.edso00.ru/7f41837c
Mennene-eBa. CtpoeHue aroma
X €CKas CBS3b.
3 OZMHq g ]iﬂ > 8 bubmuorexa [JOK
' HCTHTEIRHO https://m.edso00.ru/7f41837c
BOCCTaHOBHUTEIBHBIC PEAKITUI
Bubnuoreka [JOK
Hroro no pazpeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KITIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne n/m P Konrpoasnbie | IIpakTuueckue (mpp )
NMpOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. BemecTBO U XUMHYeCKHE PeaKIHMU
[ToBTOpEeHue u yriyOneHue 3HaHuH bubmmoreka [IOK
1.1 5 1
OCHOBHBIX Pa3ZeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs! JUCCOLIHAIIHSL. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl 1 UX COeIMHEHHS
51 OO11ast XapakTepUCTUKAa XMMUYECKHX 4 1 bubnmoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1ast XxapakTepUCTUKAa XUMUYECKHX
2.2 aneMeHToB VIA-rpymnmel. Cepa u eé 6 bubmmorexa [JOK
' PyHsL. 6P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO1ast XxapakTepUCTUKAa XUMUYECKHX
2.3 anemMeHToB VA-rpymnmsl. A30T, hocdop u ux 7 1 bubmmorexa [JOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COCJIMHEHUS
OOmast XapakTepUCTUKAa XUMUYECKHX
24 anemeHToB |VA-rpynmnsl. Yriepoa u 8 1 2 bubmmorexa [JOK
' . PYTIBL post https://m.edso0.ru/7f41a636
KPEeMHUU U X COEAUHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Merajliibl 1 UX COeTUHEHU A

. bubmuorexa [JOK
3.1 Obme coficTsa MeTanIOB 4 https://m.eds00.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxueiimmme MeTamibl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus 1 okpykawmas cpeia
41 B 3 bubmuorexa [JOK
. €IIeCTBa U MaTepUasbl B )KU3HU YETIOBEKA httos://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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YUYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 17151 VAEHUKA

1) O.C. I'abpuensiz, U.T'. Octpoymos, C.A. CnaakoB. Xumus 8 Kinacc. YUeOHHUK AJist
obmreo0OpazoBarenbHbIX opranu3anuii. Mocksa "IIpocBenienue" 2021

2) O.C. I'abpuensn, C.A. CnaakoB. Xumus 9 kinacc. YueOHUK A1 0011eo0pa3oBaTeIbHBIX
opranusanuii. Mocksa "[Ipocsemenue” 2021

3) O.C. I'abpuensa. C.A. CnaakoB. Xumust 8 xinacc. Pabouast Terpaib.

4) O.C. I'abpuensia, C.A. CnagkoB. Xumus 9 knacc. Pabouas Terpanp

5) DnexrponHas ¢popma yueOHUKA

METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

1) O.C.Ta6puensn, .I'. Ocrpoymos, C.A. Crnanxos . Akcenosa U.B. Ypoku xumuu B 8
kiacce. Meronuueckoe nocooue. Mocksa «IIpocsemenue», 2022

2) 0.C.Tabpuensn, U.I'. Octpoymos, C.A. Cnaaxos . Akcenosa U.B. Ypoku xumuu B 9
kiacce. Meronuueckoe nocooue. Mocksa «IIpocsemenue», 2022

3) O.C.Tabpuensn, I'.T. JIsicoa. 8 kmacc. Xumust. [IpoBepodHble U KOHTPOIbHBIE PAGOTHL.
Mocksa «IIpocsemenuey, 2022

4) O.C.Ta6puensn, I'.T. JIbicoBa. 9 knacc. Xumus. [IpoBepouHbie 1 KOHTPOJIbHbIE PAGOTHL.
Mocksa «IIpocsemenuey, 2021

5) O.C. T abpuensn, U.B. Tpury6uak. Xumus 8 knacc. COOPHUK 3a1a4 M yIIPaKHEHHUIA.
Mocksa «IIpocBemenuey, 2021

6) O.C.Tabpuensn, U.B. Tpury6uak. Xumus 9 knacc. COOPHUK 33124 U YIIPAKHEHHUIA.
Mocksa «IIpocBemenuey, 2021

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. info@infourok.ru
2. bank-oge.ru

3. resh.edu.ru

4, foxford.ruscontacts
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