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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero o6pa3oBanus, npeactaBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE (eaepalbHON
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLEMLUHU MPENoJaBaHusl yueOHOro mpeamera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo XuMuu Ia€T MpPEACTAaBICHHE O IENsAX, OOIIel crpareruu OOy4YeHHS,
BOCIIUTAHUSI U Pa3BUTHA OOYYAlOIIMXCS CpPEACTBAMH YYEOHOTO IpEeaMETa, YCTaHaBIMBAET
o0s3aTeNbHOE MPEIMETHOE COJEpXKaHUE, MPelycMaTpuBaeT paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeAesSeT KOIMYeCTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUSA, PEKOMEHAYEMYIO IIOCJIEIOBATEIbHOCTD
U3YyUYEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU yd4eOHOTO
mpolecca, BO3pacTHbIX 0COOCHHOCTEN 00ydaromuxcsi, onpeesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUHN K pe3yJibTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHs] XUMHH
Ha YypOBHE LeNeld W3ydeHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JESATETLHOCTH 00YYAIOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJIEP KaHMUS.

3HaHME XUMUU CIIY>)KUT OCHOBOH sl JOPMHUPOBAHUS MUPOBO33PEHUS 00YUaroIIerocs, ero
IpEeCTaBICHUN O MaTepUAILHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 3BOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemieHus Ta00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS UEJIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET peaau3allii BO3MOXHOCTEH s caMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIICIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKH3HH, TaKk U B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTIO
B3IJIA/1a Ha €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TArloM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaIOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUAM, K TPUPOZAE, K UEIOBEKY, BHOCHT CBOH BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
00yJaromuxcs.

JlaHHble HampaBiIeHUS B OOYyYCHMHM XUMHM O0ECIEUMBAIOTCS Creuu(UKON coiepKaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCA TENaroruuyeckd aJarTUPOBAHHBIM OTPaXKEHHEM
0a30BOI HAyKW XMMUU Ha OMPEIACIEHHOM dTare €€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO O0ILEro o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4aromKUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHHs MPOrpaMMbl IO XUMHH chopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHUe CKIIAAbIBAETCSI U3 CUCTEMBI MOHATHI O XMMHYECKOM



JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPUHILMIY [OCJIEI0BATEILHOTO Pa3BUTHs 3HAHMM HA OCHOBE
TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— [lepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIIEKTPOTUTUIECCKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.

Teopernueckue 3HAHUS pPacCMATPUBAIOTCA HAa OCHOBE SMIIUPUYECKH MOJIYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHS K JApYyromy,
BBITIONHSST (YHKIIUM OOBSICHEHHS W MPOTHO3HPOBAHMS CBOWCTB, CTPOSHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl MO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHHIO TPEACTABICHUS O
XMMHYECKOW COCTaBJISIONIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJbI,
LIEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumMuu
NPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyUYECHHBIX YUYEOHBIX MPEIAMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5-7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON MEATEIHLHOCTH YeIOBEeKa U KaK OJHOTO
U3 KOMIIOHCHTOB MHPOBOW KYJIBTYpHL. 3a/ada y4eOHOTO MpeaMeTa COCTOMT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHUM — BaKHEHIINX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, sf3blka HAayKd, B
MPHUOOIIEHNN K HAyYHBIM METO/aM MMO3HAHUS MTPU U3yYCHUH BEIIECTB U XUMHUYECKUX PEaKIIHii, B
GbOpMUPOBAaHUM ¥ PA3BUTHUH I[MO3HABATENBHBIX YMEHUW H WX TNPUMEHEHUU B Yy4ueOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOCHUU MPABHII 0€30MacHOro
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipn u3ydeHMM XUMHUU HAa YPOBHE OCHOBHOTO OOIIEero 0oOpa3oBaHUS BaXKHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— (popmHpoBaHUE MHTEIIEKTYabHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHrne O0O0ydarommxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IIO3HaHUf,
(bOpMHUPYIONUM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIIUMUCS OIBITa
pa3HOOOpa3HOW ACSITENFHOCTH, TIO3HAHUS W CAaMOTIO3HAHWSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JIESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
YHClie YMEHUI OOBSCHATH U OIICHUBATH SIBICHHUS OKPYXKAIOIIEro MHUpa, UCIOJb3ysl 3HAHUSA U
OTBIT, TONYYCHHBIE MPU M3YUYEHUU XHUMHU, NPUMEHATh UX TMpPH pEHICHUH MpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM AEATEIbHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWHA Ui BBIPAOOTKU DKOJOTHYECKH Ie71eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;



— pa3BUTHE MOTHBALIMU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LIEHHOCTEW, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HaPaBICHHOCTH AaJbHEUIIero 00yueHusl.

OO1miee 9nCiio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeln), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBOHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XUMUM B )KM3HU Y€JIOBEKAa. XMMUS B CUCTEME HayK. Tela u BelecTna.
du3nuecKkue CBOMCTBA BEIIECTB. ArperaTHoe coCcTosiHuE BellecTB. [IoHsTHE 0 MeTOJaX MO3HAHUS B
xuMun. Yuctelie BemecTBa U cmecu. CrocoObl pa3eieHus cMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKHUX 3J1eMEHTOB. [IpocTsie
U CJIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi popmyrna. BaleHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenpHas aroMHass wmacca. OTHOCHUTENbHAs MOJIEKYJIsIpHAs Macca.
MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B COETMHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas macca. B3anMocBsi3b KOJIMUECTBA, MAacChl U YUCIIa
CTPYKTYPHBIX eIMHUII BemecTBa. Pacyérel mo popMmynaM XUMHUECKUX COSTUHEHUH.

Ou3nyeckue M XUMHUYECKHE SBICHHUS. XUMHUUYECKas peakiuss M €€ NpU3HAKU. 3aKOH
COXPaHEHUS MaccChl BELIECTB. XUMHUYECKHE ypaBHeHHUsA. Kiaccudukanus XUMHYECKUX peaklui
(coenuHEHUSI, Pa3I0KEHHS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenn:

3HAKOMCTBO C XHMMHYECKOM MOCyno#, mpaBmjiaMu paboThl B Jaboparopuu U MpHEMaMU
oOpamieHust ¢ 1abOpaTOPHBIM O0OpPYAOBaHHWEM, H3yY€HHWE M ONMUCaHWe (U3UYECKUX CBOWCTB
00pa3IioB HEOPTraHMYECKUX BEIECTB, HaOMoneHne (Pu3nvecKknx (IJIaBJICHHE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYyINKe, KUTICHUE U KOHJACHCAIMs BOJbI) U XMMHUYECKHX (TOPCHHE CBEUH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KUCIOTOW) SIBJICHUH, HAOIIOACHUE U
ONMCaHWE MPHU3HAKOB MPOTEKaHWS XUMHUYECKHX peakiuil (pa3iokeHue caxapa, B3auMOJEHCTBHE
CEpPHOM KHUCJOTBHI C XJOPUIAOM Oapus, pasioxeHue ruapokcuaa meau (ll) mpu HarpeBanuw,
B3aUMOJICHCTBHE keJe3a ¢ pacTBopoM conu menu (1), u3ydenue cnoco6oB paszenenust cMeceit: ¢
MOMOIIBI0 MarHuTa, QUIBTPOBAHME, BBIMAPUBAHUE, AUCTULIALNSA, XpoMaTorpadus, mpoBeIcHHE
OYUCTKM TIOBAPEHHOW COJM, HaONIOJIEHWE M ONHCAaHHME pEe3yJIbTaTOB IMPOBEICHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MacChl, CO3/IJaHUE MOJiesiel MOJIeKy (IIIapOCTEPKHEBBIX ).

Baskneiinue npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopog — 3JIEeMEHT W IPOCTOE BEIIECTBO.
Haxoxxnenune kuciopoaa B mpupoje, GU3NISCKHe U XUMHYECKHE CBONCTBA (pEakiMM TOPEHUS).
Oxkcunpl. [lpumenenne kwuciopoga. CrocoObl TONYYEHUS KHUCIOpoAa B JIAOOpaTOpUU H
mpoMebIIIeHHOCTH. KpyroBopoTt kuciopoga B mpupoge. O30H — amwioTpomHash MoaupUKaus
KHUCJIOpO/JIa.

TenmoBorr 3 dexT XUMHUYECKON peakIuu, TEPMOXUMUYECKUE YpaBHEHHUSA, 0OK30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arps3HEHHE BO3/1yXd, YCHIICHHE
NApHUKOBOTO A QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gu3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucnoTsl u comu.

Mossipablii 00bEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YpaBHEHUSM.

@usnueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelmeHHblE U
HEHACBIIIEHHBIE PAaCTBOPHL. PacTBOPMMOCTH BEIECTB B BoJie. MaccoBasi 40Jisl BEIIECTBA B pacTBOPE.
Xumuyeckue cBoiicTBa Boabl. OcHOoBaHMs. Poib pacTBOpOB B MPUPOAEC M B KM3HM YEJIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsa3HeHne NpupoaHbiX Bod. OXpaHa u O4MCTKA IPUPOAHBIX BOJ.



Knaccupukanuss Heopranmdyeckux coenuHeHuid. Oxcunpl. Kimaccudukanuss OKCHIOB:
cosieoOpa3ymone (OCHOBHBIE, KUCIOTHbBIE, aM(pOTepHbIe) U Heconeobpasytomue. Homenknarypa
okcu0B. usznueckrne U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.

OcnoBanusa. Kmaccudukanumss OCHOBaHMI: IIEIOYM W HEPACTBOPHMBIC OCHOBAHUSI.
HomeHnkiarypa ocHoBaHui. @Pu3MuecKME M XUMHUYECKHE CBOMCTBA OCHOBaHMU. IlomydyeHue
OCHOBAaHH.

Kucnorel. Knaccuduxamus xucnor. Homenknarypa kucioT. Ouznyueckue W XUMUUYECKHE
cBoricTBa kucioT. P akruBHoctu MmetaiuioB H. H. bekerosa. [Tonydenue Kucior.

Comu. Homenknatypa coisieli. ®@usznueckue M XHMHUYECKHE CBOMcTBa cosied. [lomydenue
COJIEH.

['eneTndeckas CBA3b MEXKIY KJIIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJeNIeHHEe COJIepXKaHHUs KHUCIOpoaa B BO3JyXe, MOJy4YeHHE, coOMUpaHue,
pacrio3HaBaHME€ M W3YYEHHE CBOMCTB KHCIOpOJAa, HAONIOJCHHE B3aWMOJCHCTBUS BEILECTB C
KHCIIOPOJIOM M YCIIOBUSI BO3HUKHOBEHHS W TPEKpalleHHs ropeHus (moxapa), 03HaKOMJICHHE C
o0Opa3amMu OKCUJIOB U OMHMCAHHME X CBOWCTB, MOIyY€HHE, COOMpaHuE, PACTIO3HABAHNUE U U3YyYEHHE
CBOWMCTB BOJOpoAa (ropeHue), B3aumoneicTBue Bogopoma ¢ okcugom wmenu (I1) (BozmoxkHO
UCTOJIb30BAaHUE BHUACOMATEPUANIOB), HAOMIOJeHHE OOpa3lOB BEHIECTB KOJWYECTBOM 1 MOJb,
uccienoBaHie OCOOEHHOCTEM  pacTBOPEHHUS BEHIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMNPEACIEHHON MAcCOBOM [0JIell pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHICTBIE BOABI C MeTalIaMH (HaTpUeM U KalbllieM) (BO3MOXHO WCIIOJIh30BaHHE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpa3Il0B HEOPTraHMYECKHX BEIECTB pPA3JIMYHBIX KIIACCOB,
HaOJlto/IeHne W3MEHEHUS OKPACKM HHJIWKATOPOB B pacTBOpax KHUCIOT M IIENOYeH, H3ydeHHE
B3auMoecTBus okcuna meau (11) ¢ pacTBopoM cepHOI KHCIOTHI, KUCIOT ¢ METaUIaMH, PEaKIIHit
HEWTpaIU3alnH, IOJy4YEHHE HEPACTBOPUMBIX OCHOBAHMI, BEITECHEHUE OJHOTO METaula APYIUM U3
pacTBopa COJIM, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad 1o TeMe «Baxkneilmme Kiaccol
HEOPraHUYECKUX COCAUHECHUIN.

Iepuoauveckuii 3axkon u Ilepmoaumyeckass cucrema xumudyeckux viemenros I, W.
Menpeneesa. CTpoeHue aToMoB. XMMHYeCKasd CBA3b. OKHMCIMTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKU KJIACCU(PUKALNUNA XUMUYECKUX 3JIeMEHTOB. [loHATHE O rpynmax CXOMHBIX
AJIEMEHTOB (ILIE€JIOYHbIE U IIEJI0YHO3EMENIbHbIE METaJlIbl, TaJIOT€Hbl, HHEPTHBIE ra3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIIBI U THAPOKCHIBI.

Ilepnonnueckut 3akoH. Ilepumoauueckas cucremMa XUMHUYECKHX diaemeHToB J[. .
MenneneeBa. Koporkonepuonnas u anmuHHOnepuogHast ¢opmbl I[lepuoanueckoir  cucTeMBbl
xumuueckux oanemeHtoB JI. W. Menneneea. Ilepuonst u rpynnbl. DU3MYECKHU CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIHI JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTtonel. DnekTponsl. CTpoeHUE AIIEKTPOHHBIX
obonoyek artomMoB TmepBbIX 20 xumuueckux snemeHToB Ilepuoamdeckoit cucremsr [ .
MenpeneeBa. XapakTEpUCTUKA XMMHUUYECKOTO 3JIEMEHTa MO €ro mojoxkeHuto B Ilepmommueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIINaM U Mepruoiam.

3nauenue [lepuoanmyeckoro 3akoHa u [lepuoandeckor CHCTEMbI XUMHYECKUX SJIEMEHTOB ISl
pa3BuTHs Hayku U ipakTuku. [[. 1. MenaeneeB — yd€HbIN U rpakIaHUH.



Xumuueckas CBSI3b. KoBanenTHas (monspHast U HETOoJIIpHast) CBSI3b.
DNEeKTPOOTPUIIATEIHHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHAs! CBSI3b.

Crenenp okucneHus. OKUCINTEIBHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipoueccsl okucIeHus 1
BOCCTaHOBJIICHUs. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenn

u3yueHue o0pas3IoB BEIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJICHCTBHE THAPOKCHIA [IMHKA
C pacTBOpaMM KUCJIOT U UIEJIOYeH, TNPOBEJEHHE ONBITOB, WUIIOCTPUPYIOUINX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOPEHHE, peaKIIUH Pa3JI0KEeHUs, COEITUHEHHUS).

Meswcnpeomemnuie céa3u

Peanuzanus MeXnpenMeTHBIX CBs3€H MpU HM3YYEHUM XMMHUHU B § KJacce OCYIIECTBIISETCS
4yepe3 UCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX NMOHATHUH, Tak U MOHITUMN, SBISIOIUXCS
CUCTEMHBIMH JUISI OT/IENIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOu1re ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAY4HBIN (pakT, TUIIOTE3a, TEOpHs, 3aKOH, aHaJu3,
CHHTE3, KJIAacCU(pUKAIMI, TEePUOJUYHOCTh, HAOIIOJCHHUE, OSKCIEPUMEHT, MOICIUPOBAHHUE,
U3MEpEeHue, MOJIENb, SIBJICHHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUYECKUN 3apsiji, BEIIECTBO, TeJlo, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, ra3, (U3WYECKHE BEIMYMHBI, €IWHUIBI M3MEPEHUs, KOCMOC, IJIAHETHI,
3BE361, CoHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAJIBl, TOPHBIE TIOPOJbI, ITOJIE3HBIE UCKOMAEMBbIE,
TOILTUBO, BOJIHBIE PECYPCHI.

INNTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUS

JJMYHOCTHBIE PE3YJbTATBI

JInaHOCTHBIE pPe3yIbTaThl OCBOSHUS POrPAMMBbI OCHOBHOT'O 00IIIET0 00pa30BaHHUS
JOCTUT'AKOTCS B XOJI€ O6y‘-IeHI/I}I XUMHUHU B CAUHCTBE yqe6H0171 n BOCHHTaTeJ’IBHOfI NCATCIIBHOCTHU B
COOTBCTCTBUU C Tpa,Z[I/ILII/IOHHBIMI/I pOCCHﬁCKHMI/I COL[I/IOKYJIBTypHBIMI/I nu I[YXOBHO'HpaBCTBeHHBIMI/I
IIEHHOCTSIMH, IPUHATHIMHU B O0IIIECTBE IIPABHJIAaMU U HOPMaMH ITOBEJICHHS W CITOCOOCTBYIOT
IporeccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITUATA3AIIMH 00YJIAFOIIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH 00YUYAIOIIUXCSI PYKOBOJICTBOBATHCS
CI/ICTGMOI\/'I ITO3UTUBHBIX ICHHOCTHBIX OpI/IeHTaLII/Iﬁ nu paCLHI/IpeHI/Ie OIIbITa ACATCIIbHOCTHU HA eé
OCHOBC, B TOM YHCJIC B HaCTH:

1) naTpuoTHYECKOro BOCIIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHUS K OTEYECCTBEHHOMY KYJIbTYPHOMY, HCTOPHYSCKOMY U HAYIHOMY
HaCJICIUI0, IOHUMaHUs 3HAYCHUA XHMH‘-IGCKOﬁ HayKI/I B XKXU3HU COBpeMeHHOFO OGH.[GCTBa,
CTIOCOOHOCTH BIIA/IETh TOCTOBEpHON MHPOpMAaLKEl O epeTIOBBIX TOCTUKEHUAX U OTKPBITHIX
MHPOBOH M OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTPOWCTBE MUpPA
H OOIIEeCTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

Hpe,Z[CTaBJIeHI/IH O COLIMAJIBbHBIX HOpMaX nu HpaBI/IHaX MECKIINYHOCTHBIX OTHOLHGHI/Iﬁ B
KOJUIEKTHBE, KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIIECTBEHHO ITOJIC3HOM,
ya4eOHOMCCIICI0BATEIBCKOM, TBOPUYSCKOM M IPYTUX BUIAX JACITCILHOCTH, TOTOBHOCTH K
pa3H006pa3H0171 COBMGCTHOﬁ JCATCIIBHOCTHU HpI/I BBITIOJTHCHU U y‘-IeGHBIX, IIO3HAaBaTCJIbHBIX 3a41a4,



BBITIOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIH B IPOLIECCE ATON Y4eOHOH e TeIbHOCTH, TOTOBHOCTH
OLICHHUBATh CBOE MOBEJCHUE U MOCTYNKHA CBOMX TOBapUIICH C MO3UIIMU HPAaBCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHNS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BELIECTBE M XUMUYECKON PEAKIIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLINE OCHOBY AJIs
MMOHUMAaHMSI CYIIIHOCTH Hay4YHOM KapTUHBI MUpPA, PEACTAaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOJIBI, B3AUMOCBSI3SX YEJIOBEKa ¢ MPUPOTHOMN CPEIOid, O POJIU XUMHUHU B TIO3HAHHUH
ATHUX 3aKOHOMEPHOCTEM;

MO03HaBaTEIbHbIE MOTUBBI, HAIIPaBJICHHbIE HA MOJIyY€HNE HOBBIX 3HAHU 110 XUMUH,
HeoOXoIuMBbIE I 00bACHEHUS HAOII0JaeMBbIX MPOIIECCOB U SIBJICHUIM, TO3HABATEIBHOM,
WH()OPMAIIMOHHON U YNTATENIbCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAaMOCTOSITENILHOM paboThI ¢
y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYTHBIMUA TEXHUYECKUMHU CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K 00YUYEHUIO U MMO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTD U CLIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHON M UCCIIEOBATENBLCKOM NEATETbHOCTH, K 0CO3HAHHOMY BBIOOPY
HAMpPaBIIEHHOCTH U YPOBHS O0yUYCHHS B TajbHEHIIIEM;

4) hopMUPOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU
Ha 37J0pOBBIN 00pa3 )KU3HU, OCOSHAHKE MOCIEACTBUI U HEMPUITHE BPEIHBIX MTPUBBIYCK
(ynorpe0GJieHus aaKorosi, HAPKOTUKOB, KYPEHUs), HEOOXOAUMOCTH COOIOACHHUS IPAaBUI
0€30IacHOCTH MPU 0OpaIEHNH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KH3HU;

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEpPEC K MPaKTUYECKOMY U3yUeHUI0 podeccuit 1 Tpyaa pa3InyHoOro poja, yBaKeHHe K
TPYIy U pe3yiabTaTaM TPYIOBOU JEATEILHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX
3HAHWUW TT0 XUMUH, OCO3HAHHBIN BHIOOP WHANBUAYAIBHON TPAGKTOPUH MPOJOHKEHHS 00pa3oBaHus
C Y4ETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
nmoTpeOHOCTEH, yeremHoN Mpo(ecCHOHATBHON ASATENHPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMECHHM,
TOTOBHOCTb aIalITUPOBATHCS B IPOPECCHOHATBHOI cperie;

6) 9K0JIOTHYECKOT0 BOCTIUTAHMUS:

AKOJIOTMUYECKH 1eiecoo0pa3Hoe OTHOLICHHE K MPUPOIe KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHM s, TOHUMaHUe [IEHHOCTH 37J0pPOBOT0 U 6€30MacHOro 0opasa *KHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3UUYECKOMY M IICUXHUYECKOMY 3]I0pPOBbIO, OCO3HAHHUE
LIEHHOCTH COOJIIO/IEHUS MTpaBUil 0€30MacHOTO MOBEICHHS ITPH padoTe C BELIECTBAMH, a TAKKE B
CUTYaIUsX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIOJIEH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJIydaeMble MPU U3YYCHUU XUMHUH, JUIS PEellIeHus 3a1ad,
CBA3aHHBIX C OKPYKAIOILEW IPUPOJIHON CPENOH, AJIs IOBBIICHUS YPOBHS 9KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TTI00ATHHOTO XapaKTepa SKOJOTHIECKUX POOJIeM U MMyTeH MX pereHus
MOCPEACTBOM METOJIOB XUMHUHU, IKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThHCS UM B
MO3HABATEIbHON, KOMMYHHUKATUBHOW U COLMAIBHOM MPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYUMBIC I (DOPMHUPOBAHUS
MHUPOBO33PEHHUS 00IIIEHAYYHbIE TIOHATHS (3aKOH, TEOPHs, IPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JPYTOE. ), KOTOPHIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX



MpeIMeTax U MO3BOJIIOT Ha OCHOBE 3HAHUH U3 ATHX IMPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O
[[EJIOCTHOM HAyYHOUW KapTUHE MHUPa, M YHUBEPCaIbHbIC YUeOHbIC IeCcTBUS (TO3HABATEIBHEIE,
KOMMYHHUKATUBHBIE, PETYJISATUBHBIE), KOTOpPbIe 00ecneunBaoT (OPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHHUSI UCTIOIb30BaTh MPUEMBI JJOTMUYECKOT0 MBIIUICHHSI P OCBOCHUH 3HAHUI: paCKPbIBATh
CMBICJ XUMUYECKUX MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATH B3aMOCBS3b
C IPYTUMH TOHSATHUSMH ), UCIIOJIB30BATh MOHSITHS TSl OOBSICHEHUS OTICIHHBIX (JAKTOB U SBICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(DUKAIIMHA XUMHYECKHUX BEIIECTB U XUMHUECKUX
peakuuii, ycTaHaBIMBAaTh IPUUUHHO-CIIEACTBEHHBIE CBSI3U MEXy 00bEKTaMH U3y4EHUs], CTPOUTH
JIOTUYECKHUE pacCy AeHUs (MHIYKTUBHbBIC, 1€ TyKTUBHBIC, IO aHAJIIOTHH ), AeTIaTh BHIBOABI U
3aKJIIOYEHUS;

YMEHHE MPUMEHSTH B IPOIlecCce MO3HAHUS TOHATHS (TIPEMETHBIE i METaIllPeIMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIU, UCIOIb3yeMblEe B XUMHUH, TPEOOPA30BHIBATH IMPOKO
MpUMEHsIeMble B XUMUU MOJI€JIbHbIE IPEJICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XuMHu4deckas (popmyna u ypaBHEHHE XUMHUECKON peakiuu — P PeIIeHHH yueOHO-
MO3HABATENBHBIX 33/1a4, C YUYETOM 3TUX MOJIETbHBIX MPEACTaBICHUHN BBISBISATh U XapaKTEPU30BaTh
CYLIECTBEHHbIE MPU3HAKU U3Y4aeMbIX O0BEKTOB — XUMUUECKUX BEIIECTB U XUMUUYECKUX PEaKLui,
BBISIBJISITH O0IIIME 3aKOHOMEPHOCTH, TPUUNHHO-CJIEICTBEHHBIE CBA3HM U MMPOTUBOPEUHS B U3y4aeMbIX
npoiieccax U SBJICHUSIX.

ba3zoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHE HUCII0JIb30BaTh IMOCTABJIEHHBIE BOMIPOCKHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKe
B KaueCTBE OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3HI [0 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CYXKIICHUH;

MpUOOpPETEHHUE OIBITA 0 MIAHUPOBAHUIO, OPTAHU3AINH U TPOBEICHUIO YICHUYIECKHIX
AKCIIEPUMEHTOB, yMEHHE HAOII0aTh 32 XOA0M IIPOIEcca, CAMOCTOSTEIEHO MPOTHO3UPOBAThH €r0
pe3ynbTat, opMyIUpoBaTh 0000IIEHHUS U BHIBOABI MO Pe3ybTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABJIATh OTUET O MPOJIEIaHHOM padoTe.

Padorta ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMAIIHIO PA3TIUIHBIX BHIOB U
(dbopM mpescTaBICHUS, TOJyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsIpHAs JIUTEepaTypa
XUMHUYECKOT0 COJIep>KaHusl, CIPaBOYHbIE TocoOus, pecypcehbl IHTepHEeTa), KpUTHUECKU OIICHUBATh
MIPOTUBOPEUYUBYIO M HEJIOCTOBEPHYIO HH(OPMAILIUIO;

YMEHHE MPUMEHSTH Pa3InIHbIE METOBI U 3aMIPOCHI IIPHU MIOUCKE U 0TOOpE HHPOPMAITUH U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BHIIOJHEHUS y4eOHBIX U TO3HABATENbHBIX 3a/a4
onpeeIEHHOTO TUIIA, PUOOPETEHHE OMBITa B 00JaCTH MCIIOJIb30BaHuUs HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJb30BaHUs PA3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENILHO BRIOMPATH ONITUMAIBHYIO (DOPMY TIPEICTABICHHUS
nH(OpMaLIUY U WILTIOCTPUPOBATH PelllaeMble 3a/1a4ll HECTIOKHBIMH CXEMaMHU, TuarpaMmmami,
apyrumMu opmamu rpad@uKyd U UX KOMOMHAITUSIMU;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATH B MPOIlecce YUeOHOW U UCCIeA0BATEeIbCKOM
JeSTeNbHOCTH UH()OPMALIUIO O BIMSIHIH TPOMBIIIJICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTa HA
COCTOSTHHUE OKPY’KaroUIeH MPUPOAHOUN CPEIbI.

KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBHS:



YMEHHS 331aBaTh BOMPOCHI (B XO/Ie Auajora u (WIK) AUCKYCCUH) TI0 CYIIECTBY 00CYKIaeMOi
TeMbI, OPMYIHPOBATH CBOU MPEATIOKEHHUS OTHOCUTEIBHO BBHITIOTHEHUS MPEATIOKECHHOM 3a/1auH;
YMEHHUS IPEACTABIIATH MOJyUYEHHbIE PE3yJIbTaThl MO3HABATEIHHON AESITETbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaxX; JeJIaTh MPE3EHTALNIO PE3yJIbTaTOB BHIMOJIHEHNS XUMHUUECKOTO
SKCIIepUMEHTa (J1aOOpaTOPHOTO OIBITA, Ta00PATOPHOH pabOTHI MO UCCIETOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);
yYMEHHS Y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HAaBATEIHLHON U
UCCIIEIOBATENbCKOM AEATEIbHOCTH MIPH PEIICHNH BO3HUKAIOIIUX NMPOOJIeM Ha OCHOBE yuéTa 00InX
MHTEPECOB U COTIaCOBaHMS MO3UIMIA (00CYKICHHSI, 0OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIMSI COBMECTHBIX JIE€HCTBUM, ONPENEICHUE KPUTEPHUEB 110 OLIEHKE KAaUueCTBA BHIIIOJIHEHHON
paboTHI U ApyTHE).
PeryasiTuBHble YHUBePcaJbHbIEC YUeOHbIE 1eCTBUSA:
YMEHHE CAMOCTOSATEIBHO ONPEAEIIATh LUENN NEATENbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JAEATEIbHOCTD, BRIOUPATh Hanbosee
s pexTUBHBIC CITOCOOBI pelieH!s YIeOHBIX M MMO3HABATEIBHBIX 3a/1a4, CAMOCTOSATEILHO COCTABIIATh
WJIA KOPPEKTUPOBATH MPETIOKEHHBIN aJITOPUTM IEUCTBUM MPH BBIOJIHEHUH 3aJaHU ¢ YIETOM
MOJTyYeHHS HOBBIX 3HAaHUH 00 M3yuaeMbIX 00BEKTaxX — BEIIECTBAX U PEaKIUsIX, OLCHUBATh
COOTBETCTBHE MOIYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOMN 1€JIM, YMEHUE UCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IpEe/JiaraeéMble B YCIOBUU 3aJIaHUM.
MHNPEIMETHBIE PE3YJBbTATHBI
B cocraBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOSHUIO 00513aTEILHOIO COePKaHUS,
YCTaHOBJIEHHOT'O IaHHOU (eiepaabHON pabodel mporpaMMOid, BBIIENISIOT: OCBOCHHBIE
o0yJaroluMuUCs Hay4Hble 3HaHUS, YMEHHUS U CIIOCOObI 1eHCTBUH, crienuduyueckre A mpeIMeTHOM
o0nactu «XuMHS», BUABI ACSITEILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €70 HHTEPIpETaIiH,
MpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IUYHBIX YU€OHBIX M HOBBIX CUTYaIUsX.
K koniy o0y4eHus B 8 kJjiacce nmpeMeTHbIe Pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD Yy O0OYUAIOIIMXCS YMEHU:
® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHUIT
AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMeCh (OJHOPOIHASI U HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEJbHASI aTOMHAs U MOJIEKYJISIpHAs Macca, KOJIMYEeCTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasl J0J1s1 XMMUUYECKOT0 3JIEMEHTA B COEIMHEHNUH,
MOJISIPHBIH 00BEM, OKCHI, KCIIOTA, OCHOBAHHE, COJIb, AJIEKTPOOTPHIIATEIbHOCTh, CTEIICHb
OKHCJICHHU S, XUMHUYECKasi peaKiusl, KilacCu(uKalns peakuii: peakiiui CoeInHEHus,
peaKkuuu pa3ioKeHUs, peaKkiiy 3aMellleHus], peaklIni 0OMEeHa, 9K30- U SHA0TEPMUYECKUE
peakiuu, TerI0Boi 3 (eKT peakuu, aapo aToMa, 3JEKTPOHHBIN CII0i aToMa, aToMHast
opOuTab, paaAnyc aToMa, XUMHYECKas! CBsI3b, MOJIIPHAS U HETIOJISIpHAsl KOBAJICHTHAs
CBSI3b, HOHHASI CBSI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas J0JIsl BEIeCTBa
(TIporIeHTHAsT KOHIICHTPAIIHsI) B paCTBOPE;
® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI U TPUMEHSATH 3TH
MOHSTHSI IPU OMMCAHUU BEILIECTB U UX MPEBPALICHHI;

® ICIIOJIb30BATh XMMHYECKYIO0 CUMBOJIMKY JJIsl COCTaBIeHUS (GOpMYJT BEIIECTB U YpaBHEHUI
XUMHYECKUX PEAKIIU;

® ONpeneNsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIICHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHHUSX, IPUHAIIICKHOCTh BEIIECTB K



orpeIeIEHHOMY KJIacCy COEIMHEHHH 1Mo (hopMyam, BUI XUMHUECKON CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COCIMHEHUSIX;

packpsiBaTh cMbIci [lepuonnueckoro 3akona J[. 1. MenneneeBa: 1eMOHCTPUPOBATh
[IOHMMAaHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX
nonoxeHus B [lepuoandeckoil cucreme, 3aKOHOB COXPAaHEHUSI MacChl BELIECTB,
ITOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHAa ABOraipo;
OIMCHIBATh U XapaKTepu3oBaTh TabauunHyto popmy Ilepuonnueckoil cucreMsl
XUMHUYECKUX AJIEMEHTOB: pa3JIMyuaTh MOHATUS «TJlaBHas noarpynmna (A-rpynmna)» u
«mo0ouHas noarpymnmna (b-rpynma)y», mManeie U 00JbIINE TEPUOJIBI, COOTHOCUTH
0003HavYeHHUsI, KOTOpble uMeroTcs B Tabnune «l[lepruoaudeckas cucreMa XUMHUYECKUX
snemenToB JI. 1. MenzaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sipa, 0011ee YnuciIo AIEKTPOHOB U
pacnpeiesieHre UX M0 3JEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATH XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUUYECKUE
peaxkuuu (Mo YUCIy U COCTAaBy YYacTBYIOIMX B PEAKLIUU BEUIECTB, 110 TEIJIOBOMY

s dekry);

XapakTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEUIECTB PA3IIMYHBIX
KJIaCCOB, NOATBEPIKAAsl ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O COCTABa,
BO3MOKHOCTH IIPOTEKAHUS XMMUYECKUX MPEBPALIEHUN B PA3JINYHBIX YCIOBHSIX;
BBIYMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJsie COETUHEHUS, MaCCOBYIO JOJIO BELIECTBA B
pacTBope, IPOBOJUTH PaCcUYETHI 10 YPABHEHUIO XMMUUECKON pPEaKINH;

IIPUMEHSTh OCHOBHBIE OIEPALIMU MBICIUTENBHOMN AEATENbHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEMATH3aIIHIO, KIacCU()UKALIMIO, BBISBICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBA3€H — JIJIl U3YUEHUSI CBOMCTB BEILIECTB U XUMHUUYECKUX PEAKILIHM,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HA0JI0/IEHUE, U3MEPEHNE, MOJIEINPOBAHUE,
AKCIIEPUMEHT (peajibHbll U MBICIICHHBIN);

CJIEIOBATh MPaBUIIaM IOJIb30BAHMSI XUMHUYECKON OCYA0H U 1TaOOpaTOPHBIM
000pyZ0BaHUEM, a TAK)KE MPaBUJIaM OOpAIlEHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLIHSAMU TI0 BBIITOJHEHHIO Ja00PATOPHBIX XUMUYECKHUX OMBITOB MO MOTYYCHUIO U
coOMpaHuIo Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KUCIOPO/Ia), TPUTOTOBICHHUIO
pPacTBOPOB C ONpPEETEHHON MaCCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
IIPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U
KHCJIOT C TOMOIIBIO HHAWKATOPOB (JIAKMYC, (heHONIPTaTCHH, METUIIOPAHK U JPYTHE).



TEMATHYECKOE INTAHUPOBAHME (c yyerom padodeii mporpaMMbl BOCIIHTAHHSA)

8 KJIACC
KouunyecTBOo 4acoB
Ne HanmeHnoBaHMe pa3ieiioB U JIeKTPOHHBIe (M (POBHIE)
KouTtpoJbHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyaabHble XUMHUYECKHE NIOHATHS
XumMusi — BaskHas 00J1aCTh
€CTeCTBO3HAHUS U bubmuorexa [JOK

11 . 5 2
NMPAKTHYECKOH AeITeJIbHOCTH https://m.edsoo.ru/7f41837c
YeJi0BeKa.

|| e s | B LOK

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

2 ITonsatue o METOAAaX IMO3HAHUA B 1 BI/I6J'II/IOTGK3 LIOK
XUMULL https://m.edso0.ru/7f41837c
IMpakTHyeckas padora Ne 1 bubmuorexa [JOK

3 «[IpaBuna paboTHI B TabopaTopuu 1 1 https://m.edso0.ru/7f41837¢
1 IpUEMBI 00paleHus ¢
J1a00paTOPHEIM 000PYIOBAHHEM).

4 Yuctrle BCIICCTBA U CMCCH. 1 BI/I6J'II/IOTGK3 LIOK
CriocoGBI pas/Ieser s CMecei. https://m.edso0.ru/7f41837c
I[Mpaktuueckas pabora Ne 2 bubmmoreka [JOK

5 «Paznenenue cMeceit (Ha mpumepe 1 1 https://m.edsoo.ru/7f41837¢c
OYHMCTKY TIOBAPCHHOM COJIN)».

BemecTBa n xXuMuyeckue bubmuorexa [JOK

1.2 . 15 1 1

peakumu.

https://m.edsoo.ru/7f41837c
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Bbu6nmuoreka [JOK

6 ATOMBI U MOJICKYJIEL. https://m.edsoo0.ru/7f41837c
XUMHUECKUE JIIEMEHTEL. 3HAKU Bbu6nmuoreka [JOK

7 (CIMBOJIBI) XUMHYECKHAX https://m.edso0.ru/7f41837c
DIICMEHTOB.

Bbu6nmuoreka [JOK
8 IIpocTsie u CIIOKHBIC BELIECTBA. https://m.edsoo0.ru/7f41837c
Bbu6nuoreka [JOK

9 ATOMHO-MOJ'ICKyIISIpHOC y4denue. https://m.edsoo.ru/7f41837c
3aKOH IIOCTOSHCTBA COCTaBa Bbu6nmuoreka [JOK

10 BEIEeCTB. XUMHU4ecKas popmyra. https://m.edsoo.ru/7f41837¢c
BasieHTHOCTh aTOMOB XMMHUYECKHX
3JIEMECHTOB.
OtHOCHTENIbHAS aTOMHAst Macca. bubmuorexa [JOK

11 OTHOCHUTENbHAS MOJICKYJISIpHAS https://m.edsoo.ru/7f41837¢c
Mmacca.
MaccoBast 10Jis1 XAMAYECKOT0 bu6mmoreka [IOK

12 3JIEMEHTA B COCIUHEHNU. https://m.edsoo.ru/7f41837¢c
KonuuecTBo BemecTBa. Moiib. bubmuorexa [JOK

13 MonsipHast macca. https://m.edso0.ru/7f41837c
duznyeCcKre U XUMUICSCKHE bubmuorexa [JOK

14 SBJICHNS. XMHUYECKas PEaKIns. https://m.edso0.ru/7f41837¢
[pu3HAKK ¥ YCIOBUSI IPOTEKAHUS bubmmoreka [JOK

15 XUMHYECKUX PEaKIHi. https://m.edso0.ru/7f41837c

16 3aKOH COXPaHCHHUS MACChI bubmuorexa [JOK
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BEILIECTB. XUMHUUECKHE
YpaBHEHHSI.

https://m.edsoo0.ru/7f41837¢c

Brruncnenus KOJIMYECTBA, MaCChI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

17 BEILECTBA 110 YPABHEHUAM 1
XUMHUUYECKUX PEaKIIuil.
Knaccubukariys XuMAIECKUX bubmuorexa [JOK
peaxiuii (COeTUHEHUS, https://m.edsoo.ru/7f41837¢c

18 pasnoXKeHHsl, 3aMeIICHNUS, 1
oOMcHa).
M. B. JIOMOHOCOB — yU&HBIA- bubmuorexa [JOK

19 sHnmknoneauct. OdobIIeHe U 1 https://m.edso0.ru/7f41837c
CHCTEMaTH3aIlHsI 3HAHUIA.
Koutposnbnas pabora Nel 1o teme bubmmoreka [JOK

20 «BemecTBa 1 XUMHYECKHE 1 https://m.edso0.ru/7f41837c
peaKIum.

Hroro no pazueny 20

Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB

51 Bo3ayx. Kuciopon. Ilonsitue 5 bubanorexa HOK
' 00 oxcuaax. https://m.edso0.ru/7f41837c
Bosmyx — cmech raszos. Cocras bubmuorexa [JOK
21 Bo3ayxa. Kuciaopom — aneMeHT u 1 https://m.edso0.ru/7f41837¢
mpoctoe BerecTBo. O30H.
duznYecKre H XUMUIECKHE bubmuorexa [JOK
22 CBOMCTBA KHCJIOPOIa (peaKiiu 1 https://m.edso0.ru/7f41837¢

oKucIeHus1, roperue). [loustue 06
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OKCHJIaX.

CnocoObl NOJIy4YCHUSA KHUCJIOpOJa B

nabopaTopuu 1

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

23 npoMbIluIeHHOCTH. [IpuMeneHne
KHCIIOpOJIa.
TemnoBoit 3pPeKT XUMUIECKOH bubmuorexa [JOK
peaxiyu, MOHITHE O https://m.edsoo.ru/7f41837¢c
23 TEPMOXMMHYECKOM yPaBHEHHH,
9K30- U SHJIO0TEPMHUYCCKUX
peaKIusx.
Tormueo (HedTh, yroyib ¥ METaH). bubmuorexa [JOK
o5 3arps3HeHHE BO3/1yXa, CIIOCOOBI https://m.edso0.ru/7f41837¢
€ro MPEIO0TBPAIICHHSL.
IMpakTryeckas padora Ne 3 1o bubmuorexa [JOK
Tteme «IlomyueHue u cobupanue https://m.edso0.ru/7f41837¢
26 KHCIIOPOJIa, U3YYEHHE ET0
CBOICTB.
59 Bonopon. IlonsiTue o bubnuoreka [IOK
' KHCJI0TaX U COJISAX. https://m.edsoo.ru/7f41837c
Boopos — sieMeHT U pocToe bubmuorexa [JOK
27 BerecTBo. HaxoxaeHue B https://m.edso0.ru/7f41837¢
MPUPO/IE.
duznYecKre U XUMIIECKHE bubmuorexa [JOK
o8 cBoi¥icTBa Bogopoaa. [IpuMeHeHne https://m.edsoo.ru/7f41837¢c

BOJIOpOJIA.
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IlonsATHE O KHCIOTAX U COJISX.

Bbu6nmuoreka [JOK

29 https://m.edsoo0.ru/7f41837c
CrocoObI OTyYeHUs BOAOPOIA B bubmuorexa [JOK
30 abOPATOPHIH. https://m.edsoo.ru/7f41837¢
I[Mpaktuueckas pabora Ne 4 o bubmmoreka [JOK
teme «llomyuenue u cobrupanue https://m.edso0.ru/7f41837c
31 BOJIOPO/Ia, U3YUEHUE ETO
CBOWCTB.
MounsipHbiit 00BEM ra3oB. 3aKOH bubanorexa HOK
32 ABOTazipo. https://m.edsoo.ru/7f41837¢c
Brruncnenus 06bEMa, KOIMYECTBA Bbu6nmuoreka [JOK
BEIIIECTBA ra3a 10 €ro M3BECTHOMY https://m.edsoo.ru/7f41837¢c
33 KOJIMYIECTBY BEIIECTBA HITH
00BEMY.
Berunciienus 005EMOB ra30B 110 bubmuorexa [JOK
YPaBHEHHUIO PEaKIH Ha OCHOBE https://m.edso0.ru/7f41837c
34 3aK0Ha 00BEMHBIX OTHOIIEHHIH
rasos.
53 Bona. PactBopsl. [lonsitue 06 Bbu6nuoreka [JOK
' OCHOBAHMSIX. https://m.edsoo.ru/7f41837¢c
DuU3HYECKHE U XUMHYECKUE bubmuorexa [JOK
35 CBOMCTBA BOJBI https://m.edsoo.ru/7f41837¢c
CoctaB ocHoBauuii. [TonsTHE 00 bu6mmoreka [IOK
36 WHAMKATOPax https://m.edsoo.ru/7f41837¢c
37 Bosa kak pacTBOpHUTEb. bubanorexka HOK
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HacplieHHbIC U HEHACHIIICHHBIC
pacTBOpsl. MaccoBas 107st
BEIIeCTBA B PacTBOPE.

https://m.edsoo0.ru/7f41837¢c

[Ipaktuueckas padota Ne 5 o
teme «lIpuroroBieHune pacTBOPOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

38 C OMpeAeIEHHON MacCOBOM J0JIei 1
PacTBOPEHHOTO BEIIECTBAY.
KonTposbHas pabota Ne2 1o Teme bu6mmoreka [IOK

39 «Kucnopon. Bonopoa. Bogay. 1 https://m.edso0.ru/7f41837c
OcHOBHBIE KJIaCChI

24 €OpraHuYecKux 11 Bubmorexa LIOK

: H
P N https://m.edsoo.ru/7f41837¢c

coeTMHEHUIA.
OKCHJIBI: COCTaB, KilacCU(PUKAIHS, Bbu6nuoreka [JOK

40 HOMEHKJIATYa. 1 https://m.edsoo.ru/7f41837¢
[MonyveHne U XUMHYECKUEC bubmmoreka [JOK

41 CBOICTBaA KUCJIOTHBIX, OCHOBHBIX M 1 https://m.edsoo.ru/7f41837c
aM(OTEPHBIX OKCHJIOB.
OCHOBaHHMs: COCTaB, bubmuorexa [JOK

42 KJIacCU(pHUKAIs, HOMEHKIIATypa. 1 https://m.edso0.ru/7f41837c
[MonyyeHne U XUMUYECKHE bu6mmoreka [IOK

43 CBOMCTBA OCHOBAHMIA. 1 https://m.edsoo.ru/7f41837¢c
Kucnotsl: cocras, bubmuorexa [JOK

44 KiaccupuKarys, HOMCHKIATypa. 1 https://m.edsoo.ru/7f41837c

45 [MonyveHne U XUMHYECKUEC 1 bubanorexa HOK
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CBOICTBA KHUCJIOT.

https://m.edsoo0.ru/7f41837¢c

Conu (cpeanue): HOMEHKIATYDA,
CIOCOOBI OTYYCHUS, XUMHYECKIE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

46 N 1
CBO#iCTBA.
IMpaktuueckas padora Ne 6. bubmmoreka [JOK
Pemrenne skcriepuMeHTaATBHBIX https://m.edsoo.ru/7f41837¢c

a7 3a1a4 1o TeMe « OCHOBHBIE KITACCHI 1
HEOPTaHUYECKUX COCIAUHEHHUID.
I'eneTHyecKas CBSI3b MEXITY bubmuorexa [JOK

48 KJIaCCaMHU HEOPTaHHUECKUX 1 https://m.edsoo.ru/7f41837¢
COEAUHEHU.
OG60O01IICHHE U CHCTEMATH3AIINS bubmuorexa [JOK

49 SHAHNI. 1 https://m.edsoo.ru/7f41837¢
Koutposnbnas padora Ne3 1o teme bubmmoreka [JOK

50 "OCHOBHBIE KJIACCHI 1 https://m.edso0.ru/7f41837c
HEOpPraHWYECKUX COCTUHEHUN" .

HWroro no pazneny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuognyeckas cucrema xumuueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAKIIUH.

IHepuoguyeckuii 3aK0H 1
Iepuoguueckas cucrema

Bbu6nuoreka [JOK
3.1 XHMHECKHUX daementos /1. U. ! https://m.edso00.ru/7f41837¢c
MenneneeBa. CtpoeHnue
aToma.
51 I[TepBbie MOMBITKA KIaCCH(HKAIIN 1 bubmmoreka [JOK
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XHMHYECKHX dJ1eMcHTOB. [lonsarue
O rpynmnax CXOAOHbIX 3JICMCHTOB.

https://m.edsoo0.ru/7f41837¢c

ITeproauueckuii 3aK0H U
[Tepuonnueckas cucrema

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

92 XUMHUYECKUX dj1emMenToB /1. W.
Menneneena.
[Teproibl, TPYIIIBI, TOATPYIIIBL bubmorexa LOK
33 PHOZARL, TPYHILL, HOATPYIIIA. https://m.eds00.ru/7f41837¢c
Crpoenune aromoB. CocTan bubmuoreka [JOK
o4 aTOMHBIX siiep. M30TorEbl. https://m.edsoo.ru/7f41837¢c
CTpoeHue 3JIEKTPOHHBIX 000I0Y€EK bubmuorexa [JOK
ATOMOB 3JICMEHTOB https://m.edsoo.ru/7f41837¢
35 [epuoanueckoii cuctems! J1. 1.
Menpeneena
XapakTeprCTHKa XUMUYECKOTO bubmmoreka [JOK
3JIEMEHTA I10 €T0 MOJIOKEHHUIO B https://m.edso0.ru/7f41837¢
56 ITepuoauueckoii cucreme 1. 1.
Menpeneena.
3nauenue [lepuoanyeckoro bubmuorexa [JOK
3aKOHA JJISl Pa3BUTHS HAYKH U https://m.edso0.ru/7f41837c
S7 npakTuku. 1. . MenneneeB —
YUE€HBIHN, IEJJArOT U TPaKIaHHUH.
XumMH4ecKas CBA3b.
39 OKHCINTEIBHO- Bbu6nuoreka [JOK
' BOCCTAHOBHUTEJILHBIE https://m.edsoo.ru/7f41837¢c

peakumu.
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BJ'ICKTPOO’I‘pI/ILIaTCJ'H:HOCTB aTOMOB

Bbu6nmuoreka [JOK

o8 XMMHYECKHX DIIEMEHTOB. https://m.edso0.ru/7f41837¢
HonHas XMMUYECKAsl CBS3b bubmmorexa [JOK

59 © cela s, https://m.edsoo.ru/7f41837¢
KoBasieHTHas moJisipHas bubmuorexa [JOK

60 XUMHAYECKAS CBA3b. https://m.edsoo.ru/7f41837¢c
KoBasieHTHas HEMOJIIpHAsT bu6mmoreka [IOK

61 XHMHYCCKAsS CBS3b. https://m.edso0.ru/7f41837¢
CTereHb OKUCIICHUS bubmmorexa [TOK

62 ' https://m.edsoo.ru/7f41837¢
OKUCIUTENBHO- Bbu6nuoreka [JOK

63 BOCCTAHOBHUTEIBHEIE PEAKIINH. https://m.edsoo.ru/7f41837¢
OKHCIIUTEIH ¥ BOCCTAHOBUTEIH bubmmorexa [JOK

64 ' https://m.eds00.ru/7f41837¢c
Koutposnbnas pabora Ned 1o teme bubmmoreka [JOK

65 «Ctpoenune aToMa. XUMHA4IeCcKast https://m.edso0.ru/7f41837c
CBSI3b.
OG600IIEHNE U CHCTEMATH3ALIUS bubmuorexa [JOK

66 3HAHHIL. https://m.eds00.ru/7f41837c
TectupoBanue ajist

67 HPOMEXKYTOYHON aTTECTALIMH.

68 OG600IIEHNE U CHCTEMATH3ALIUS Bbu6nmuoreka [JOK
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3HAHUH.

https://m.edsoo0.ru/7f41837¢c

Hroro no pazneny

15

OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



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

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YHEHUKA

Xumus. 8 kiacc/I'abpuensa O.C., Octpoymos WN.I'., Aknioneproe o0riectBo «l31aTenbCTBO
«IIpocsemeHuer;

METOAUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

Xumus. lujakTHYecKuil MmaTepual.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/29/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHHME

CnpaBoyHbIEe TaOTUITBI

OBOPYJTOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHbBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALIUN

MynbTUMEAUINHBINA TPOSKTOP
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