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IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1m0 XMMHUH Ha YpPOBHE OCHOBHOrO oOmIero oOpa3oBaHHs COCTaBJI€HA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTelIbHOM MPOTrpamMMbI
OCHOBHOro 0011ero oOpa3zoBanus, mnpeactaBieHHbix B GI'OC OOO, a Takke Ha OCHOBE
¢denepanbHOil pabouell mporpaMMbl BOCHUTAHMS M C Y4ETOM KOHLEHLMHU MPETNoAaBaHUs
yueOHOro npeamMera « Xumus» B o0pazoBareiabHbIX opranuzanusax Poccuiickoin denepanum.

[Iporpamma mo XuMuM Aa€T TpENCTaBIEHUWE O LEJAX, O0IIedl crpaTernu oO0y4deHwus,
BOCIIUTAHUSI W Pa3BUTHUS OOYYAIOIIMXCS CpPEACTBAMHU Y4EOHOro MNpEeAMETa, YCTaHABIMBAET
o0s13aTeNIbHOE TIPEIMETHOE COJEPKaHUE, MPEAYCMAaTPUBAET paciipeiesieHue ero mo Kjiaccam H
CTPYKTYpUpPOBaHHE MO pa3ienaM M TeMaM [OporpaMMbl 1O XHMHUHU, ONpPEIEseT
KOJIMYECTBEHHbIE W  KAYECTBEHHBIE  XAPAKTEPUCTUKU  COJEP)KaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATENbHOCTh U3YYEHUS XUMHHM C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKHA Y4€OHOTO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH OOYy4aroOmUXCsl, ONMpeaesseT
BO3MOXXHOCTH TpEeAMETa JIsi peaau3alu TpeOOBaHWM K pe3yJibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNpbHOW TPOTpaMMbl HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TaKKe
TpeOOBaHMII K pe3ynbTaramM OOY4YeHUSI XUMUU Ha YpPOBHE IeJiell H3ydeHHUs MNpeameTa u
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIBHOM JEATEIbHOCTH OOYy4alolerocsi 1Mo OCBOCHHIO
y4eOHOr0 CoJIepIKaHuUA.

3HaHUEe XUMHH CITY’KUT OCHOBOH ISl JOPMUPOBAHUSI MUPOBO33PEHUS 00YHAIOIIETOCs, €ro
NPEJICTABIICHUA O MaTEepPUATIbHOM E€IUHCTBE MHpA, BAXHYIO pOJIb UrparoT (HOpMUpYyEMbIE
XUMHEN MPEJICTaBICHUS O B3aUMOIIPEBPALLEHUSAX SHEPTUU U 00 BOJIIOLMHU BEIIECTB B IPUPOJE,
O NYTSIX PELICHUs IN00aNbHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHS YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM U HKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET peanu3aldyd BO3MOXKHOCTEH [UIsi caMopa3BUTUSL U (OPMUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 001Iei 1 PyHKIIMOHATHLHONU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB HX  CaMOCTOSITEJIbHOM  y4eOHOH  JEeSATENbHOCTH, OKCIEPUMEHTANbHBIX U
UCCIICZIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOM JKM3HH, TaK W B
npodeccuoHaNbHON NeATEIbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAYYHOrO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIsiJa HA E€JUHCTBO TMPUPOJBI M 4YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM JTalloM B
(GbOopMUPOBAHUU E€CTECTBEHHO--HAYYHOU I'PAMOTHOCTH 00Yy4aroIIuXCsl;

crocoOCTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJIOIMUEcKoe oOpa3oBaHHE
00 yJaromuxcs.

JlanHble HampaBieHHUs] B OOYUYEHUU XUMHUH OOECHEeUMBAIOTCA CHEUU(UKON COaepKaHUs
y4eOHOro mpeaMeTa, KOTOPBIM SBIISETCS MEJAarorMueckyd aJanTHPOBAaHHBIM OTPAKEHUEM
0a30BOI HAYKH XUMUHU Ha ONPEEIEHHOM dTane e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00ILEro oOpa3oBaHUS OPUEHTHUPOBAH HA OCBOCHUE
00 y4YarOIIMMUCS CUCTEMBI IEPBOHAYAIBHBIX MTOHATUN XUMHUU, OCHOB HEOPTraHUYECKOW XUMHH U
HEKOTOPBIX OTAEIBHBIX 3HAUMMBIX TTOHITHI OPraHUYECKOW XUMUHU.

CtpykTypa colepXaHusl MpOrpaMMbl MO XMMHUHU CPOPMUPOBaAHA HA OCHOBE CHCTEMHOI'O
noaxona kK e€ m3ydenuro. CopepkaHUE CKJIQIbIBAETCA U3 CUCTEMBI MOHSTHI O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbl MOHATUH O XHMHUYECKOM peakiuu. O0e 3T CHUCTEMBI



CTPYKTYPHO OPTraHU30BaHbI MO MPHHUUITY IOCIEAOBATEILHOIO PA3BUTHUS 3HAHWN HAa OCHOBE
TEOPETHYECKUX MPEACTABICHUN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akoHa [I. . MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHHUS O CTPOCHUHU aTOMa U XUMUYECKOH CBSA3U;

— MpeACTaBIEHUI 00 3MEKTPOIUTUYECKOM TMCCOLMAllMU BEIIECTB B pacTBOpax.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKU IIOIYYEHHBIX U
OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEAOBATEIbHO OT OJHOIO YPOBHA K JpYroMy,
BBIMOJHSASL QYHKIIMM OOBSICHEHMSI M IPOTHO3UPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOKHOCTEH
MIPAKTUYECKOTO TPUMEHEHUS U MOITYYEHHUS U3y4aEMBIX BEILECTB.

OcBoeHue MnporpaMmbl MO XHMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTAaBISIOUICH HAy4YHOW KApTUHBI MUpa B JIOTUKE €€ CHCTEMHOW IPUPOIBI,
LIEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHUI0O M METOAAaM II03HAHWS B Hayke. l3ydeHwue
XUMHH TPOUCXOJUT C TPUBICUCHHEM 3HAHMM W3 paHEe U3YUYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaronuit Mupy», «buosnorus. 5—7 kinacce» u «®Pusuka. 7 Kiacey.

[Ipu u3ydeHHH XUMUU TPOUCXOAUT (POPMUpPOBAHME 3HAHMM OCHOB XMMHUYECKOW HAYKU
KaK 00JIACTH COBPEMEHHOI0 €CTECTBO3HAHMS, NMPAKTUYECKON AEATEIbHOCTH YEJIOBEKAa M Kak
OJTHOTO W3 KOMIIOHEHTOB MHPOBOW KYJIbTYphl. 3ajladya Y4eOHOro mMpeaMera COCTOUT B
(GbopMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHMM — BaXHEUIINX (DaKTOB, MOHSATHI, 3aKOHOB U
TEOPETUYECKUX MOJOKEHUH, JOCTYIHBIX 0000IEHUI MUPOBO33PEHUYECKOIO XapaKTepa, s3bIKa
HAyKH, B IPUOOLIEHUHU K HAYYHBIM METOJIaM MO3HAHUS NPHU U3YYEHHH BELIECTB U XUMHYECKUX
peakuuii, B GOpPMUPOBAHUM U PA3BUTHUHU ITO3HABATEIIbHBIX YMEHUM U UX IPUMEHEHUHU B Y4€OHO-
MO3HABATENbHON U y4eOHO-UCCIEA0BaTEIbCKON 1eATEeIbHOCTH, OCBOEHUH MIPAaBUJI O€30MMaCHOTr0
oOpallleHHs C BEIECTBAMH B TOBCETHEBHOM KU3HH.

[Ipy u3yyeHUM XUMHMHM HA YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs BaKHOE 3HAUCHHE
pPUOOPENU TaKKe LEH, KaK:

— (OpMUPOBAaHNE WHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHUIO PELIEHUH, CIOCOOHOW aJanTUpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBHSIM >KU3HU;

— HampaBJIEHHOCTh OOY4YEeHHMS Ha CHCTEMAaTHYECKOEe NPUOOIIEeHHE OOYyJaroImuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEIBHOM  ACATEIBHOCTH, HAYYHbIM  METOJaM  IIO3HAHUS,
(GbOpMHUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHue YCIOBUN, CHOCOOCTBYIOUIUX MPHUOOPETEHUIO OOYYaIOIUMHUCS ONBITA
pPa3HOOOpa3HOI NEeATENbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINI ), UMEIOIIMX YHUBEPCAJIbHOE 3HAUCHHE JIJISl PA3JIMUHBIX BUJIOB JESTEIbHOCTH;

— (hopMupoBaHue 001IEeN PYHKIMOHAIBHON U €CTECTBEHHO-HayYHOM I'PaMOTHOCTH, B TOM
qyclie YMEHUI OOBACHATh M OLICHUBATH SIBJICHHS OKPYXKAIOLIEro MHUpA, UCIOJIb3Yys 3HAHUS U
OIBIT, MOJYYCHHbIE MpPU HM3YYCHHH XHMHUHU, MNPUMEHATh HMX MpPU pEUIeHUH MpoljeM B
IIOBCETHEBHOM KU3HU U TPYAOBOM JIESITEIBHOCTH;

— (hopMupOBaHUE Yy 00YYarOIIMUXCSl TYMaHUCTUYECKUX OTHOLICHUH, MOHUMAaHUs LIEHHOCTU
XUMUYECKUX 3HAHUW JJIs1 BBIPAOOTKH 3KOJIOTMUECKH 11eJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOU HEATENBHOCTH B LIENSAX COXPAHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOLIEH ITPUPOIHOU
Cpensbl;



— pa3BUTHEC MOTHBAallMM K OOyYEHHMIO, CIHOCOOHOCTEd K CaMOKOHTPOJIIO H
CAMOBOCIHUTAHUIO HAa OCHOBE YCBOCHMS OOIEYETIOBEUECKHX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPO(HIIA U HAMPABIECHHOCTH JalbHENIIEro o0 ydeHusl.

OO6miee 9rCIO 9acoB, OTBEAEHHBIX JJISi M3YUYCHUS XMMHHU HAa YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanusi, cocrabisier 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Henem), B 9 kiacce —
68 yacoB (2 Jaca B HEJIENIO).



COJEPXXAHUE OBYYEHUA

8 KNIACC

IlepBoHaYaIbLHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poimb XMMuM B KU3HU Ye€NOBEKAa. XUMHS B CUCTEME HayK. lena u
BeniecTBa. Du3nyeckne CBOMCTBAa BEUIECTB. ATrperarHoe cocTosHue BemecTB. I[loHsTHE O©
MeTO/aX Mo3HaHUs B XUMUU. YncTeie BemecTBa u cMecu. CrocoObl pa3ieiieHus CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTeie U ClI0KHBIE BEN[ECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas Qopmyna. BaleHTHOCTP AaTOMOB XUMHUYECKHUX SJEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHocuTenbHass aTtomMHas Macca.  OTHocUTENbHas
MOJIEKYJISIpHas Macca. MaccoBast 101 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomuectBo BemectBa. Monbs. MossipHas Macca. B3anmMoOCBsI3b KOJIMUECTBA, MAacChl U
YHClla CTPYKTYPHBIX €AMHUIL BellecTBa. Pacu€Tsl Mo popMysiaMm XUMHUUYECKUX COETMHEHU.

Pu3NUeCKue U XUMHYECKUE SIBJICHHUS. XUMHUYECKash PEakuuss U €€ IMpU3HAKU. 3aKOH
COXpaHEHHUS] MacChl BEIIECTB. XUMUUeckue ypaBHeHus. Knaccudukanus XuMHUeCKUX peakiui
(coenHeHMs, pa3IoKEeHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAO0H, MpaBWwiiaMu paboThl B JabOpaTopuu U mpuéMamu
oOpauieHust ¢ J1adopaTOpHBIM O0OPYAOBAHUEM, W3YUYEHHE U OMHMCAHHE (PU3UYECKUX CBOMICTB
00pa3lloOB HEOPraHUYECKUX BEIECTB, HaOmtojaeHHe ¢Gu3ndeckux (IJIaBJICHUE BOCKA, TasHUE
JbJa, paCTUPAHKUE caxapa B CTYIKE, KUIIEHHE W KOHACHCAIMs BOJbI) M XUMHUYECKUX (TOpEeHUE
CBEYHM, MPOKAJIMBAHUE MEIHOW MPOBOJOKHU, B3aMMOJCHCTBHE Mela C KHUCJIOTOW) SIBJIICHUM,
HAOJIIO/ICHUE U OMUCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIil (pa3ioKeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIIOTHI C XJIOpUAOM Oapus, pasnoxkenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aMMOJIEMCTBHE »kene3a ¢ pactBopoM coimu meau (Il), u3yuenume cnocoGoB
pa3feneHns cCMeced: C TIOMOIIbI0O MarHuTa, (PUILTpOBaHWE, BHITIAPUBAHUE, IUCTHILISAINSA,
xpomatorpadusi, NPOBEJECHUE OYUCTKA TIOBAPEHHOM CONM, HAOMIOACHUE W OIHCAHUE
pE3yIbTATOB MPOBEJCHUS OIbITA, WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MAaCChl, CO3/1aHUE
MoJIeNIEd MOJIEKYJI (ILIapOCTEP>KHEBBIX).

Baxueiiue npeacTaBuTe 1M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kucinopoa — 3J€MEHT M MPOCTOE BEILIECTBO.
Haxoxaenue kucinopojaa B mpupoje, Gu3nueckre 1 XMMUYECKUEe CBOMCTBA (peaKI[uu ropeHust).
Oxcuppl. [lpumenenue xucnopoga. CrocoObl TomydeHHUs KHCIOpoJAa B Ja0OpaTOpuu U
npoMbIuieHHOCTH. KpyroBopot kuciopoja B npupojge. O30H — amioTpornHas Moaudukanus
KHUCJIOPOJA.

TermwtoBoil 3PQPeKT XUMUYECKON peaklrd, TEPMOXUMUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMUYECKHE peakUuH. TOIUIMBO: yroJb M METaH. 3arps3HEHUE BO3/yXa, YCUIICHHUE
NapHUKOBOT0 3 (eKTa, pa3pylIeHHe 030HOBOI'O CIIOA.

Bomopon — oanemMeHT M mpocroe BemecTBo. HaxokaeHue Bogopozga B NPUPOZE,
du3nyeckue 1 XuMUYECKUE CBOMCTBA, MPUMEHEHHE, ClIOCOObI nonydyeHus. Kucnotel u conu.

MounspHblil 00bEM Ta30B. Pacu€rbl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckne cBOWCTBa BOAbl. Boma kak pactBopurens. PactBopel. HaceleHnbie u
HEHACBIIIEHHBIE PacTBOpBl. PacTBOpMMOCTh BemiecTB B Bojae. MaccoBas HOJIsI BELIECTBA B
pacTBope. XUMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. Poiab pacTBOpOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopor BOAbI B Npupone. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOHBIX BOJI.

Knaccudukamus neopranmdeckux coeaunenuid. Oxcuapl. Knaccuduxaruss okcumos:
coieoOpasyroue  (OCHOBHbBIE,  KHUCIOTHBIE, aM(OTEpHBIE) U  HECOJeoOpa3yrollue.
Homenknarypa okcnoB. usndeckue 1 XUMHYECKUE CBOMCTBA OKCUAOB. [lomydenne okcuaos.

OcHoBanusi. Kiaccudukanuss OCHOBaHMM: WIENOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanuii. dusznyeckue U XUMUYECKUE CBOMCTBa OCHOBaHWU. llonmyuenue
OCHOBAaHUMU.

Kucnotsl. Knaccudukanus xuciaor. Homenknatypa kuciaor. @uzndeckue U XUMHUYECKUE
cBoMcTBa KUCIOT. Ps aktuBHOCTH MetaiuioB H. H. bekerona. IlomyueHnne kucior.

Comu. Homenkiarypa coseil. @u3nueckue U XuMHUUecKue cBoicTBa coneil. [lomyuenue
COJIEH.

['eneTnueckas CBs3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpe/IesIeHUE COIepKaHusl KUCIOpoaa B BO3AYyXE, MOJy4yeHue, COOMpaHue,
pacro3HaBaHUE U M3YyYEHHUE CBOMCTB KHUCIIOPOJAa, HAOMIOJCHHWE B3aMMOJEWUCTBHUS BEIIECTB C
KHCJIOPOZIOM U YCJIOBUSI BOSHHUKHOBEHHUS U MPEKpaIlleHUs] TOpeHus (ToxKapa), 03HAKOMIICHUE C
oOpa3llaMu OKCHJIOB M OINHMCAaHWE HMX CBOMCTB, MOJy4eHHE, COOMpaHHEe, paclO3HaBaHHE U
U3yYeHHE CBOWCTB BOJOpojia (TopeHue), B3aummojaelicTBue Bojopoaa ¢ okcuaom meau (l)
(BO3MOKHO MCIOJIb30BaHUE BUICOMATEPHATIOB), HAOIIOI€HHE 00pa3LiOB BEUIECTB KOJIMYECTBOM
1 Mo, uccieqoBaHEe OCOOEHHOCTEW PacTBOPEHHUS BEUIECTB C PA3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPENCIIEHHOW MAcCOBOW J0JIEM pacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBUE BOJbl C MeTajlaMu (HaTpueM M KajiblMeM) (BO3MOXHO HMCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), UCCJIEIOBAHNE OOpA3Il0B HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HAOJIIO/ICHNE M3MEHEHHUs OKPAaCKU WHJIUKATOPOB B PACTBOpPAX KHCIOT U IIEIOYEH, U3YUYCHHE
B3aumozeicteust okcuaa menu (II) ¢ pacTBOpoM cepHOM KHCIIOTBHI, KHCIOT C METaJlJlaMu,
peakuuii HEWTpaau3alyH, MOJYYCHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajula JPyTMM U3 pacTBOpa COJM, PELIICHUE DSKCIEPUMEHTANbHBIX 331ad IO TEME
«BaxkHeunme Kiaccbl HEOPraHMYECKUX COETUHEHUI.

Iepuoanueckuii 3axoH u Ilepumoanuyeckasi cucrema xumMu4yeckux siemenros I, WU.
MennaeiieeBa. Crpoenue aTOMOB. Xumuueckas CBA3b. OKHCJINTEIBLHO-
BOCCTAHOBUTE/IbHbIC PeaKu

[lepBbie MOMBITKH KJIacCUPUKAMU XUMUYECKHX 3JIeMEHTOB. [loHsiTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILEJTOYHBIE U MIEIOYHO3EMENbHBIE METAILIBI, TAJIOTE€HbI, THEPTHBIE T'a3bl).
DJeMeHThI, KOTOpbIe 00pa3yoT aM(pOTEPHBIE OKCHUJIBI U THAPOKCHUIBI.

[lepuonnueckuin 3akoH. llepuomuyeckas cucremMa xuMudeckux ssemeHtoB [J[. .
MenneneeBa. KoporkonepuogHas W JUIMHHOINepUoaHas (opMmbl [lepnonnyueckoit cucTteMbl
xumuueckux sneMeHToB J[. M. Menneneea. Ilepuonbl u rpymmbl. PU3WUECKUNA CMBICTT
MOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMmHbIX suep. HMzoromsl. Onektponbl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMUYECKUX 2JIeMEeHTOB [lepuonnyueckoi cucTeMbl
H. . MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO DJIJIEMEHTA II0 €ro IIOJ0XKEHUIO B
Ilepnonnueckou cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paInyCca aTOMOB XUMHYECKHUX AJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOIAM.



3nauenue [lepuonnueckoro 3akoHa u llepruoguueckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB
JUIsl Pa3BATHS HayKd U npakTuku. 1. 1. MenneneeB — yd4€HbIN U IPaKJaHNH.

Xumuyeckas CBSI3b. KoBanentnas (nonsipHast 17} HEMNoJIsIpHAas ) CBS3b.
DIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHusa. OKHUCIMTEIBbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iponeccsl
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OOpa3IloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJICWCTBHE THUIPOKCH]IA
LIMHKA C PacTBOPAMH KHUCJIOT W IIEJIOYEH, TPOBEICHUE ONBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTETbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI (TOpEHUE, PEAKIIUU PA3IOKEHUS, COSTUHEHUS).

Mescnpeomemmnule ceazu

Peanmmzanusa MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUH XMUMHUU B § KIIACCE OCYILIECTBIISIETCSA
Yepe3 WUCIONb30BAaHUE Kak OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHUWA, TaK W TIOHSITHH,
SBJISIFOLUXCSL CHCTEMHBIMU JIJIS1 OT/ICJIbHBIX ITPEAMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.

OO0mre ecTecTBEHHO--HAay4HbIE TOHSATHSA: HAy4HbId (PaKT, TUMOTE3a, TEOpHSs, 3aKOH,
aHalu3,  CHUHTE3,  KiIaccU(UKalUWsi, TMEPUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOZENNPOBAHUE, UBMEPEHHE, MOJIEIIb, SIBICHUE.

dusuka: wmarepus, aroMm, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, U30TOIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEIIECTBO, TENO, OO0BEM, arperaTHOE
COCTOSTHUE BEIECTBa, a3, (U3MUECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHEThI,
3BE361, COJIHIIC.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, runpocdepa, MHUHEpaIbl, TOPHBIE MOPOJbI, TOJIEC3HBIC
MCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYECKAs peaKkus

[lepuonnueckuin 3akoH. llepuommueckas cucrema xuMHueckux diemeHToB [l H.
Menpgeneea. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB XHMHUUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOMAOB, Kajaus, KAJIbIUS U HUX COCAMHEHUNW B COOTBETCTBUHU C
IIOJIOKEHNEM 3JIEMEHTOB B [leproanyeckon cucreMe u CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPUCTANIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOM PEIETKH M BUIA XMUMUYECKOU
CBA3U.

Knaccuukanuss 1 HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. XHMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCA K Pa3lMYHBIM KJacCcaM HEOPraHWYECKHX COCIMHEHUM, T€HETUYECKAast
CBsI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanusa XuMU4ecKuX peakiuid Mo pa3IMyHbIM Mpu3HakaMm (10 YUCIY U COCTaBy
y4acTBYIOIIMX B PEaKIUHU BEHIECTB, IO TEIJIOBOMY 3(deKTy, M0 H3MEHEHHUIO CTeneHen
OKHUCJICHHUSI XUMHUYECKUX 3JIEMEHTOB, MO OOpPaTMMOCTH, MO YYaCTHIO KaTaau3aropa). JK30- U
SHJIOTEPMHUYECKUE PEAKIIUN, TEPMOXUMUYECKUE YPABHECHMUSI.

[Tonsitue o ckopoctu xumMuueckor peakiu. [ToHsiTue 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKUX peakiusax. [loHsATHEe O TOMOIreHHBIX W TE€TEPOreHHBIX peakiusx. [loHsTue o
katanu3e. lloHsiTue o0 XumudeckoM paBHOBecuH. DakTOphl, BIUAIONIME HA CKOPOCTbH
XUMHUYECKON PEaKIiMy U MOJIOKEHUE XUMHUYECKOTO PABHOBECHS.



OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMU, DJICKTPOHHBIM OanaHC OKHUCIUTEIbHO-
BOCCTAaHOBHUTEJIbHON peakuuu. COCTaBIEHHE YPABHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
pEaKIIil ¢ NCMOIBb30BAaHUEM METOIa SJICKTPOHHOT0 OaaHca.

Teopust 3MEKTPONUTUYECKON AUCCOLMUALUN. DJIEKTPOJIUTHI U HEINEKTPOIUTHI. KaTuoHBI,
aHWOHBI. MexaHu3M [HCCOLMALMU BEIIECTB C PAa3IUYHBIMU BUIAAMU XHMHUYECKOM CBS3H.
Crenens nuccouuranuy. CUIbHBIE U CIIA0bIE 3JIEKTPOIUTHI.

Peaknuu noHHOro oOMeHa. Y cioBUS MPOTEKAHMS PeakUMid MOHHOTO OOMEHa, MOJHBIE U
COKpallléHHbIE UOHHBIE ypaBHEHHUs peakiuid. CBOICTBa KHUCIIOT, OCHOBAHUH U COJIEH B CBETE
MPEACTABICHUH 00 SJICKTPOJUTHYECKOM Jucconuanuu. KadecTBEHHBIC peaKIud Ha HOHBI.
[ToHsiTHE O TUAPOSIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJECISAMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METa/NIOB W HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJOpUaa HaTpus),
MCCIIEA0BAHNE 3aBUCHMOCTH CKOPOCTH XMMHMYECKOM PEAKIHMM OT BO3JEUCTBUS Pa3JIMYHBIX
(bakTOpoB, MCCIIEJOBAHUE BJIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, Mpollecca IUCCOIUAIUN
KHCJIOT, IIEeno4Yed M cojied (BO3MOYKHO MCIOJb30BAaHUE BHUAEO MATEPUAJIOB), IMPOBEACHUE
OIBITOB, WJUTIOCTPUPYIOUIUX MPHU3HAKU MPOTEKAHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHUE
OCajZika, BbIICNEHUE Ta3a, 00pa30BaHUE BObI), OIMbBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAaKIUi (FOpEHHE, PEAKUUU Pa3IOKEHUs, COCAUHEHU),
pacro3HaBaHUE HEOPraHMYECKHUX BEIIECTB C IMOMOIIBI) KAaYECTBEHHBIX PEAKIHUM Ha HOHBI,
pELIEHNE DKCIEPUMEHTAIBHBIX 3a1a4.

HeMeTa/uibl 1 MX COeJMHEHUSA

OO6miast xapakrepucThka rajnoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTePHbIE
creneHd okucieHus. CTpoeHue U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOr€HOB.
XUMHUYECKHE CBOMCTBA Ha IMpuMepe xjopa (B3aMMOJEHUCTBUE C METaNIaMH, HEMETaJIaMu,
niesioyamu).  Xjopoogopod. CoJisiHasg KHUCIIOTa, XHUMHUYECKHE CBOWMCTBa, IMOJIYYEHHE,
IpUMEHEHHE. JlercTBUE Xjopa W XJIOPOBOAOPOJA HA OpPraHu3M 4YelloBeKa. BakHeumune
XJIOPUBI U UX HAXO0XKJICHUE B IPUPO/IE.

O6mrast xapakrepuctuka 3ymemMeHToB VIA-rpynmel. OcOOEHHOCTH CTpOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (U3NYECKHE CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOpO/a U cepbl. AJUIOTPONHbIE MOIM(DUKAIIMK KUCIOPOAa U cepbl. XMMHUYECKUE CBOMCTBA
cepel. CepoBonOpoa, CTpoeHHe, (Pu3Mueckrne U XUMHUYecKhe cBOMCTBA. OKCHUIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKcHIOB. CepHasi KHUCIoTa, (U3HMUECKUE U XMMHUYECKUE CBOMCTBA
(obmue Kak TMpencTaBUTENs Kiacca KHCIOT W crneuuduueckue). XUMHUYECKUE PEaKIuu,
JeKallfe B OCHOBE MPOMBIIIEHHOTO CIOco0a MOJMydeHHUs CepHOM KUcIoThl. [IpuMenenue
cepHoil kucinOThl. CoOJM CEpHOM KHUCIOTHI, KA4ECTBEHHAs peakius Ha Cyabdar-HoH.
HaxoxneHne cepbl U €€ COCOAMHEHUM B NPUPOJE. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH
cpeAbl COEIMHEHUSIMU Cephl (KUCIOTHBIE JOXKIM, 3arpsA3HEHNUE BO3/AyXa U BOAOEMOB), CIIOCOOBI
€ro MPEAOTBPALLCHHUS.

OO6mast xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEeHH OKUCICHMs. A30T, pacHpocTpaHeHHE B NpPUPOAE, (PUIUUYECKHE HU
XuMuyeckue cBoicTtBa. KpyroBopor aszora B mpupoge. AMMHaK, ero (¢u3nuecKue u
XUMUYECKUE CBOMCTBA, TojyueHne u mpumeHeHue. Conm amMMoHus, uX (Qusnyeckue u
XUMHUUYECKHE CBOMCTBA, NpuMeHeHne. KaduecTBeHHas peakuuss Ha MOHBI aMMOHUSA. A30THas
KHUCIIOTa, €€ MoyydeHue, (PU3MYecKue M XUMHUYEeCKue CBOMCTBa (0OLIue Kak MpeCTaBUTENs



KJjlacca KUCJIOT U cnenuduyeckue). Vcnonb30BaHne HUTPATOB M COJNIEH aMMOHHS B KauecTBE
MUHEPAIbHBIX yI00peHnid. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelpl COCIUHEHUSIMHU
a3oTa (KHCIOTHBIE JOXKIH, 3arpsS3HEHNUE BO3/1yXa, MOYBBI  BOH0EMOB). dDocdop, amnoTpornHbie
moaudukanuu ¢docdopa, ¢uznueckue U xumudeckue cpoictBa. Oxcua docdhopa (V) u
dbochopHass kucnora, (U3MYECKHME W XUMHUYECKHE CBOMCTBa, moiydeHue. lcmosb3oBaHue
dbocdaToB B Ka4eCTBE MUHEPAIBbHBIX yIOOPEHUH.

O6mast xapakrepuctuka 3ynemMeHToB |V A-rpynnbl. OCOOEHHOCTH CTpOEHUsT aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. Y TIIEpOol, AJTIOTPOINHbIE MOAU(PUKALIMHU, PACIPOCTPAHEHHE B
npupone, ¢uznyecKkue M XuMudeckue cBoicTBa. AxacopOuus. Kpyrosopor yriepona B
npuponae. Okcuabl yrieponaa, ux (GpU3M4ecKue U XMMUYECKHE CBOMCTBA, IEWCTBUE HA KUBBIE
OpPraHu3Mbl, TOJYyYE€HUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHJIOM
yraepozaa (1V), runore3a rno0anbHOr0 MNOTEIJICHUS KJIMMaTa, MapHUKOBBIN 3 dekT. YronpHas
KHACIOTa U €€ cond, UX (U3MYeCKHe M XMMHUYECKHE CBOMCTBA, MOJIy4YE€HHE M MPUMEHEHHE.
KauectBennas peakuus Ha kapOoHaT-uoHBI. Mcmonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanpHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHHSX yriiepoja
(MeTaH, 53TaH, STWIEH, alETWIEH, S3TaHOJ, IJIMLUEPUH, YKCycHass kuciora). [Ipuponnbie
UCTOYHUKU YTIIEBOJOPOJOB (yroib, MPUPOAHBINA ra3, HePTh), MPOAYKTHI HUX MEepepadOTKH
(OeH3uH), WX poiib B OBITY W NPOMBIIUICHHOCTH. [loHATHE O OMOIOTMYECKH BaXKHBIX
BEIIECTBAX: XUpax, OenKax, YrjieBoAax — W UX POJIM B JKHU3HM ueloBeka. MarepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJYYEHUE U MPUMEHEHHUE.
Coenunenusi kpemHust B npupozge. OOmume mnpexactaBieHuss o0 oxcunae kpemuus (1V) u
KpeMHUEBOM Kkuciore. CWIMKaThl, WX HWCIOJb30BaHUE B OBITY, B MPOMBIIUIEHHOCTH.
Baxueiimye cTpouTeNnbHbIE MaTepHalibl: KE€paMHKa, CTEKJIO, LIEMEHT, OETOH, >KelIe300€TOH.
[TpoGembl 6€30MaCHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MATEPUATIOB B MOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHHe 0o0pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHUCIIOTHI, IPOBEJICHHE
KaYeCTBEHHBIX PEeaKIMil Ha XJOPUI-UOHBI U HAOJIIOJCHHE NMPU3HAKOB UX MPOTEKAaHUs, OIbITHI,
oTpakarouie (U3NYECKue U XUMUYECKHE CBOWCTBA TaJIOTEHOB U UX COCAMHEHHM (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), O3HAKOMJIEHHE C 00pa3laMM XJIOpUIOB (rajJlor€HUIOB),
O3HaKOMJICHHE ¢ oOpa3uamu cepbl U €€ COEAMHEHUSAMH (BO3MOXKHO HCIIONb30BaHHUE
BUJIEOMATEpUasoB), HaOIIOAeHUE Tmporecca OOYraMBaHUS — caxapa I0J  JIEHCTBUEM
KOHLEHTPUPOBAHHON CEPHOW KHCIIOThI, U3y4€HHE XUMUYECKHX CBOWCTB pa30aBIECHHOW CEpHOU
KHUCJIOTHI, TIPOBEJCHNE KaYeCTBEHHON peakiuu Ha cyab(paT-uOH U HAOIIOJeHUE MpH3HaKa e€
IpOTEKaHMsl, 03HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaAMH a30Ta, Gochopa U UX COCTUHEHUH
(BO3MOKHO MCIOJIb30BAHME BHJAEOMATEpHaANoOB), oOpa3uaMH a30THBIX H  (HOCPHOPHBIX
yaoOpeHuil, modydeHue, coOupaHHe, paclo3HaBaHHME M U3YUYEHHUE CBOICTB aMMuaka,
MIPOBEJICHNE KAUE€CTBEHHBIX PEAKIMi HAa MOH aMMOHUS U (pochaT-uOH U U3yYECHHE MPU3HAKOB
WX MPOTEKaHUs, B3aUMOICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIbIO (BO3MOMKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), U3YUEHUE MOJENIEH KPUCTAUIMYECKUX PEMIETOK anmMasa,
rpaduta, QyanepeHa, O3HAKOMJIEHHE C MPOIECCOM aiCOpOLMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTUBOrasa, MojydeHue, COOMpaHue, pacrio3HaBaHHUe
U U3y4EHUE CBOMCTB YIJIEKHCIIOrO ras3a, IpOBEJEHNE KaYyeCTBEHHbIX PEAKIMi Ha KapOOHAT U
CWIMKAT-HOHbl M H3Y4YCHUE IPU3HAKOB MX IPOTEKAHUs, O3HAKOMIICHHUE C MPOLYKLHEH



CUJIMKATHOW IPOMBIIIJIEHHOCTH, PELICHUE HKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxHeline
HEMETAILJIbI U KX COCAUHEHUSI.

MeTa/Liibl U MX COEIMHEHUSA

OO0mrast XapakTEepUCTHUKAa XUMHUYECKUX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU UX
nonoxenns B Ilepmoamdeckon cucreme xumuyeckux dneMeHToB J[. M. MenneneeBa wu
ctpoeHust aroMoB. CrpoeHue wmeTamuioB. Merammueckas CBsi3b W METaJUIMYecKas
KPUCTAJUIMYECKAST PEMIETKA. DIIEKTPOXUMHUYECKUM PsAJl HANPSHKEHUN MeTaiuioB. Pu3nyeckue u
XUMUYECKHUE CBOMCTBA MeTauioB. OOmme cmocoObl moiydeHus MetauioB. [lonstue o
KOPPO3WH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI X OT Kopposuu. CruiaBbl (CTajib, YyTyH,
JTIOPATIOMUHUNA, OPOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIUIEHHOCTH.

[IlesiouHBIE METAIIIBL: MOJIOKEHUE B [leproanuecKkor CUCTEME XUMUYECKUX JIEMEHTOB /JI.
N. MenaeneeBa, CTpOEHUE MX aTOMOB, HaXOXJE€HUE B npupoaec. OPU3NYEeCKue U XUMUYECKUE
cBoiicTBa (Ha mnpumepe HaTpus U Kaiausi). OKcCUIBl M TUIPOKCUIBI HATPUS U KaJHsl.
[IprMeHeHnE METOUYHBIX METAJUIOB U UX COCUHEHUN.

[llenoyHO3EMENBHBIE METAIBI MAarHUKW W KaJbLMK: TOJOXKEHWE B llepmommueckon
cucreme xumuueckux siemeHToB /. M. MeHneneeBa, CTpoeHME MX aTOMOB, HAXOXICHHUE B
npupoae. Pu3NUecKnue U XMMHYECKHME CBOMCTBA MarHus U Kanblus. BaxkHelne coequHEeHus
KaITbIUs (OKCHI, THIAPOKCH, CONH). JKECTKOCTH BOBI U CIIOCOOBI €€ yCTpaHEHHUSI.

AmomuHul: nonoxkeHue B llepumonnueckom cucreme XMMHYeCKHX 3nemeHToB [I. .
MeHeneeBa, CTpOCHHE aToOMa, HaXOKJI€HHUE B mpupoje. Puznueckue u XUMUYECKHE CBOMCTBA
amoMuHUs. AMGPOTEpHBIE CBOMCTBA OKCH/IA U TUJPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepuoguueckoil cucTeMe XUMHYECKMX odieMeHToB [J[. H.
MenpeneeBa, CTpoeHHE aToMa, HAXOXKJICHUE B Tpupoie. PU3NUecKue U XUMUYECKUE CBOMCTBA
xenesa. Oxcuawl, ruapokcuasl U comu skenesa (ll) m xenesa (lll), ux cocras, cBoiicTBa u
IOJIy4YCHHUE.

Xumuueckuu IKCnepumMenm:

O3HAaKOMJICHHE C OOpa3llaMu METAUIOB M CIUIABOB, WX (PU3NYECKUMH CBOWCTBAMH,
W3y4EHUE PE3YJIbTAaTOB KOPPO3UH METAUIOB (BO3MOXHO MCIOJBb30BAaHHUE BUJIEOMATEPUAIIOB),
OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHJa Kbl W HATpUs C BOJAOM (BO3MOXKHO
MCII0JIb30BAaHUE BUIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, ITpOLIECCa TOPEHUS
’Keye3a B KUCIOpoJie (BO3MOYKHO MCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEAKIIM{ HAa MOHBI: MAarHus, KaJbLIUs, aIFOMUHUS, MHKA, kene3a (l) u xeneza
(1), meau (1), HaGoIeHNE U OMKMCAHUE MPOLIECCOB OKpAIMBAHMS IIJIAMEHH MOHAMHU HATPHS,
KaJIusl ¥ KaJIbIHs (BO3MOKHO HCITOJIb30BAaHUE BUICOMATEPUAJIOB), UCCIIEIOBaHUE aM()OTEPHBIX
CBOICTB TMAPOKCHIA AFOMUHHS M THAPOKCUJIA IIUHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHeWIlre MeTauibl U UX COCTUHEHUS.

XUMHA ¥ OKpPYKAIOLIasi cpeaa

BemectBa 1 Martepuansl B IOBCEJHEBHOW >KM3HM 4YelIOBEeKa. be3onacHoe MCroab30BaHue
BEILIECTB U XUMHUYECKUX peakiuii B ObITy. llepBas momomib Npu XUMHUUYECKUX OXKOTax M
OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH cpe/ibl (MpeieibHas JOMYCTUMAast KOHIIEHTPAIIHSI
Bemects, nanee — [1J1K). Poib XxuMuu B pelieHUU SKOJIOTHYECKUX MPOOJIeM.

Xumuueckuui IKCnepumenm:

u3y4deHrue 00pas3IoB MaTepruaioB (CTEKIIO, CIIJIaBbl METAJIJIOB, OJIMMEPHBIE MaTEPUAIIbI).

Mexcnpeomemmnbwie ceasu



Peanm3anusi MeXIIpeIMETHBIX CBsI3€H MPU U3YUYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCS
4yepe3 HKCMOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK ¥ TIOHSTHM,
SIBIISTFOIIIMXCS CHCTEMHBIMU TSI OTACIIBHBIX MPEAMETOB €CTECTBEHHO--HAYIHOTO ITUKJIA.

OO0mre ecTecTBEHHO-Hay4YHbIE TOHSTHS: HAy4YHbIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIM3, CHHTE3,  KiIaccH(UKAIUsi,  TEPHOAUIHOCTh,  HAOMIOMEHHWE,  DKCIICPUMEHT,
MOJICTMPOBAHUE, W3MEpPEHUE, MOJeNb, SBJICHUE, TMAPHUKOBBIK A(DPEKT, TEeXHOIOTHs,
MaTepHabl.

®dusnka: Marepusi, aroM, DOJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJHJI, W30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKUN 3apsll, MPOBOJHHUKH, TOIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOIJIEMEHT, BEIIEeCTBO, TEIO0, 00BEM, arperaTHOe COCTOSHHE BEIIECTBa, ras,
pacTBOp, PAaCTBOPUMOCTh, KPUCTAIMYECKAsh pEMIETKa, CIUIaBbl, (PU3UYECKHUE BEITUYMHBI,
CIMHUITBI U3MEPECHHSI, KOCMHUYECKOE ITPOCTPAHCTBO, TUIaHEThI, 3BE31b1, COJHIIE.

buonorusi: gorocunTes, npixanue, Omocdepa, dKOCHCTEMa, MUHEPATLHBIE yI0O0peHUs,
MUKPOAJIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTRA.

I'eorpadusi: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TMOPOIBI, TOJE3HBIC
WCKOIIaeMbIe, TOTUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA ITPOI'PAMMBI 110 XMMHWHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO OOIIETr0 0Opa3oBaHUS
JOCTUTAIOTCS B X0JI¢ O0YYEHHUsI XUMUU B €IUHCTBE YUeOHOW U BOCIIUTATENILHOM 1E€ATEIbHOCTHU B
COOTBETCTBUHM C  TPAAUIIMOHHBIMH  POCCHMCKUMH  COLIMOKYJIBTYPHBIMH W JTYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHITHIMA B OOIIIECTBE MpaBUJIaMU M HOPMaMU TOBEACHUS U
CIOCOOCTBYIOT MpOLIEcCaM CaMOIIO3HAaHUS, CAMOPA3BUTHS U COLIMATIM3ALMHN 00 yUYarOIINXCS.

JIMYHOCTHBIE pE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX HEHHOCTHBIX OPUEHTALIMM U PACIIUPEHHE OMbITa NEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpMOTHYECKOro BOCITUTAHUA:

[IEHHOCTHOT'O OTHOIICHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACIICINIO, TIOHWMAaHHUs 3HAYCHUS XHUMHUYECKOHM HayKd B JKU3HH COBPEMEHHOT'O OOIIECTBA,
CIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMH(OpManuel 0 MepeaoBbIX JAOCTHKEHUAX M OTKPBITHUSIX
MHUPOBOM W OTEYECTBCHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTpPOMCTBE
MUpa U 00IIEeCTBA;

2) TPa’KIAHCKOr 0 BOCIIUTAHMS

MPEJICTABIICHUS O COIMAIbHBIX HOPMax M MpaBWIAX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTUBE, KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-MCCIIEI0BATEILCKOM, TBOPUYECKOW M JIPYTMX BHJAAX JEATEIbHOCTH, T'OTOBHOCTH K
pazHOO0pa3HON COBMECTHOM AEATENbHOCTHU MPHU BBINOJIHEHUH Y4€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJIHEHUN XHMHMYECKUX OKCIEPUMEHTOB, CO3/aHUU Y4YEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHHUIO M B3aMMOIOMOINM B TNPOLIECCE ITOM y4eOHOH IesTeNbHOCTH, FOTOBHOCTH
OLIEHWBATh CBOE TMOBEACHHE W TIOCTYNKHM CBOMX TOBApUIIEH C TMO3WIIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUs O  BEIIECTBE W  XMMHUYECKOH  peakiuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTABJISIOIIME OCHOBY IUIs
NMOHUMAaHUSA  CYIIHOCTHM HAaydyHOM KapTUHBI MHUpa, MPEACTaBIE€HUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIbI, B3AUMOCBS3AX YEJIOBEKa C MPUPOAHON Cpenoil, 0 poiau
XUMHH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTe/IbHbIE MOTHBBI, HANpaBICHHbIE HAa TOJYYEHHUE HOBBIX 3HAHMNA IO XUMUH,
HEOOXOAMMBIE Ui OOBSICHEHHS HAOIOaeMBIX MPOIECCOB W SIBIICHUH, MO3HABATEIHLHOM,
WH()OPMAIIMOHHON U YUTATEIbCKON KYJIbTYPhI, B TOM YHCJIE HAaBBIKOB CaMOCTOATEILHON paboThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATypOH, JOCTYIMHBIMUA TEXHHUYECKHUMH CpPEIACTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYyYEHHMIO W TO3HAHUIO, JI0O03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM0o00pa30BaHMI0, MPOEKTHOM U HMCCIEI0BATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS 00Y4YEHUS B JaIbHEUIIIEM;

4) popMHUpOBaHNS KYJILTYPbI 3/10POBbSI:

OCO3HaHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 30pOBBI 00pa3 KHU3HU, OCO3HAHWE TIOCIEACTBHA W HEMPHUSATHE BPEAHBIX MPUBBIYCK
(ynoTtpeOiaeHusT aJKOroJisi, HApKOTHUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIIOJICHUS TPABUII
0e30macHOCTH IpU 00paIllEeHUU C XUMUYECKUMU BEIIECTBAMU B OBITY U pealIbHOM JKU3HH;



5) Tpy10BOr0 BOCIIHTAHMSI:

MHTEpEeC K MPAKTUYECKOMY M3YUYEHUIO TPodeccuil U TpyJla pa3IuduHOro pojia, yBaXKEHUE K
TPyy M pe3yiabTaTaMm TPYAOBOW JEATEILHOCTH, B TOM YHUCJIE HAa OCHOBE MPUMEHEHHS
MPEAMETHBIX 3HAHUM 10 XHMHH, OCO3HAHHBIM BHIOOP WHIUBHAYAIHHOM TpPaeKTOPUH
MPOJIOJDKEHUST O0pa30BaHUsI C Y4YETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMWUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHENTHON MPOodhEeCCHOHATLHONW JEATEILHOCTH H
pa3BUTHUSI HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aIalITUPOBATLCA B TPoecCHOHAIBHOM Cpeie;

6) IKOJOrHYeCKOro BOCIIUTAHUS

9KOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK MCTOYHHMKY KU3HHM Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHHUs, MOHMMAHHUE IIEHHOCTH 3J0POBOTO M 0O€30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (U3UYECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIIOJICHHS MPaBHJI OE30MIACHOTO MTOBEICHUS TIPU paboTe C BEIIECCTBAMH,
a TAK)K€ B CUTYAIUSX, YTPOKAOUIUX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJIy4aeMble MPU U3YYE€HUU XUMUH, IS PEIICHHS 3a]1ay,
CBS3aHHBIX C OKPYXKAIOIIEH MPUPOIHON Cpeaoi, ISl TIOBBIIICHUS YPOBHS JKOJIOTHYECKOU
KyJbTYphl, OCO3HAHUS TJI00aJHHOTO XapaKTepa dKOJOTUUECKUX MPOOJIeM W MyTed WX PEelIeHUs
MOCPEJICTBOM METOJIOB XUMHH, IKOJIOTHYECKOT0 MBIIICHUS, YMEHUS PYKOBOJICTBOBAaThCS MM B
ITIO3HABATEIbHON, KOMMYHHUKAaTUBHOW ¥ COMAIBHON IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pPe3ylbTaTOB BBIACIAIOT 3HAUUMBIE I8 (DOPMHUPOBAHUS
MUPOBO33PEHUSI OOIICHAYYHbIEC MOHATUS (3aKOH, TEOPHSsl, MPHUHIIUI, TUIIOTE3a, (PakT, CUCTEMA,
IIpoIIecC, KCIEPUMEHT U JIPYroe.), KOTOPbIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM W3 ATUX MPEAMETOB (hOPMUPOBATH MPEICTABICHUE O
IEJIOCTHOW HAy4yHOM KapTUHE MHUpa, U YHUBEpCalbHbIE yueOHBbIC NEUCTBUs (ITO3HABATEILHBIC,
KOMMYHHMKATUBHBIC, PETYJSTUBHBIC), KOTOPHIC OOECIEUMBAIOT (POPMHUPOBAHKE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YU€OHOMN JIeSITEIIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE Yy4eOHbIe 1elCTBUS

ba3oBble Jornueckue AeiicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHHUM 3HAHUMU:
pacKpbIBaTh CMBICII XUMHYECKHMX TOHSATUM (BBIIENSATH HX XapaKTEpHbIE MPHU3HAKH,
yCTaHABJIUBaTh B3aUMOCBS3b C APYTUMH MOHSATUSIMU), UCIIONH30BATh MOHATHUS JUIsI OOBSICHEHUS
OTIENbHBIX (DAKTOB W SBJICHWUMW, BHIOMpPATh OCHOBAHMS W KPUTECPUH IS KIacCUpUKAITUU
XUMUYECKUX BEIIECTB M XUMHUUECKUX PEaKIiid, yCTaHABINBATh MPUUYMHHO-CIICICTBEHHBIE CBSA3HU
MEXIy 00bEKTaMU W3y4YEHUS, CTPOUTD JIOTUUECKHUE PACCYKICHUS (MHIAYKTHUBHBIC, ICTyKTUBHBIC,
10 QHAJIOTHH), JIeJIaTh BBIBOBI U 3aKJIIOUCHUS;

yMEHHE TPHUMEHATHh B IMPOIECCe MO3HAHUS TMOHATHS (NMPEAMETHBIC M METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICTH, WCMIOJb3yeMble B XHUMHUH, MNPEeOOpPa30BHIBATH IIMPOKO
MIPUMEHSIEMbIE B XUMHHU MOJICIIbHBIC TIPEACTABICHUS — XMMHUYECKHI 3HaK (CHMBOJ JJIEMEHTA),
xuMuueckas (opmylna W ypaBHEHHE XUMUUYECKOM peakiuu — TMpU peHieHuu y4deOHOo-
MO3HABATEIBHBIX 3a/lady, C Y4YETOM OTUX MOJEIBHBIX TMPEJCTABJICHUN BBIABISATH U
XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKH HM3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECCTB U
XUMHUUYECKUX PEAKIUM, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPUUYUHHO-CIIECTBEHHBIC CBSI3U U
MPOTUBOPEUHS B U3y4aEMbIX IIpoLieccax U SIBICHUSX.

ba3oBble uccienoBarelbCcKkue JeHCTBHS.



YMEHUE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTA IIO3HAHUS, a
TaKK€ B KA4eCTBE OCHOBBI i1 (POPMHUPOBAHHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKa3bIBAEMBIX CYKJIECHUN;

OpUOOpETEeHNUE OMbITa IO IUIAHUPOBAHUIO, OPraHM3ALMU U MPOBEACHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOA0M MPOIIECCA, CAMOCTOSITEIbHO TPOTHO3UPOBATh €r0
pe3ynbTaT, (GOopMyJIMpOBaTh OOOOIIEHHS M BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOIO OIbITA,
UCCIIEIOBAaHNU, COCTABIIATh OTYET O MPOJEIaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATh UH(POPMAINIO Pa3IMUYHbBIX BUIOB
1 (hopM MpeACTaABICHHUS, MOTYYAEMYIO U3 pa3HbIX UICTOYHUKOB (HAy4YHO-TIOMYJISIPHAS IMTEpaTypa
XUMHYECKOIO COJEp’KaHusl, CIpaBOYHbIE TocoOus, pecypchl HWHTepHeTa), KPUTUYECKU
OLICHUBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE MPUMEHSATh Pa3IUYHbIE METOABI M 3apOChl MPU MOUCKE U 0TOOpe MH(OPMALIUU U
COOTBETCTBYIOILIUX JaHHBIX, HEOOXOIUMBIX JJIsl BHITIOJHEHHS YIEOHBIX U MMO3HABATENIbHBIX 33724
OIpPENIENEHHOr0 TUIA, NPUOOpPETEeHHE OmblTa B 00JACTH MCIOJNB30BaHUS MH(POPMAIIMOHHO -
KOMMYHHUKATHBHBIX TEXHOJIOIMH, OBJIaJICHUE KYJIbTYpPOl aKTUBHOI'O MCIOJIb30BAHMS Pa3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY MpenCTaBICHUS
uH(GOpMAIIMU M WJUTIOCTPUPOBATH pEIlaeMble 3aJaud HECIOKHBIMA CXEMaMH, JuarpaMMaMu,
npyrumu popMamu rpadUKu U UX KOMOWHAIUSIMU;

YMEHUE HCMOJb30BaTh M AaHAJIU3UPOBAaTh B IIpollecce Y4eOHOW U HCCIIEAOBaTEIbCKOM
NeATENbHOCTH HH(POPMALIUIO O BIMSIHUU TPOMBIIUIEHHOCTH, CEJIbCKOr0 X034iCTBA U TpaHCHOpTa
Ha COCTOSIHUE OKPY’KAIOIIEH TPUPOJHON CPEBI.

KoMMyHUKAaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBHA:

YMEHMS 3aJaBarTh BOIpochbl (B Xoie auaiora W (WiIM) JUCKYCCHUU) IO CYILECTBY
oO0cyxaaeMoil TeMbl, (OpPMYJIMPOBAaTH CBOM MPEIIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEIUIOKEHHOM 3a1a4U;

YMEHHMS MPEACTABIIATH ITOJYyYEHHBIE PE3YNbTAaThl I03HABATEIBHOMN NEATEIBHOCTH B YCTHBIX
U TIMCbMEHHBIX TEKCTaX; JeNaTh MPEe3CHTAlMI0 pPEe3yJbTaTOB BBINOJHEHHUS XUMHUYECKOTO
IKCTIeprMEHTa (71a00paTOPHOrO OIBITA, JAOOPATOPHOM pPabOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, y4EOHOTO TIPOCKTA);

YMEHUsl y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOW IO3HABAaTEIbHOM U
MCCIIEIOBATENbCKOM AESITENIbHOCTH NPHU PELIEHUMH BO3HUKAIOUIMX MPOOJEM HAa OCHOBE Y4Y€Ta
OOIIMX MHTEPECOB M COIJIACOBAaHUS MO3ULMK (0OCYXIEeHHs, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBbD», KOOPJAHHALIMS COBMECTHBIX IEHCTBUN, ONPEIECICHIUE KPUTEPUEB MO OL[EHKE KauecTBa
BBITIOJIHEHHOUW paOOThI U APYTHE).

PeryisiTuBHBbIC YHUBEpCaIbHbIC YUeOHbIC 1eiiCTBUSA:

YMEHHE CAMOCTOSITENBHO OMPENENATh LEIN AESITebHOCTH, IMJIaHUPOBATh, OCYLIECTBIIATH,
KOHTPOJMPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JESATENBHOCTb, BBIOMPATH
HaumOonee dA(PQeKkTuBHBIE CHOCOOBI pElIeHHs Y4YeOHBIX M  IO3HABATENbHBIX  3ajad,
CaMOCTOSITEIIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIJI0KEHHBIA AITOPUTM JEHCTBHU IIPH
BBIMOJIHEHUN 33/IaHUi C y4€TOM TMOJNyYEHHUsT HOBBIX 3HAHUU 00 H3yd4aeMbIX OOBEKTaX —
BELIECTBAX M PEAKIHUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pEe3ysbTara 3asiBIECHHOU IIeNH,
YMEHHE MCMOJIBb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3a/1aHHI.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB 10 OCBOEHUIO O053aTENbHOIO COJAEp)KaHUs,
YCTaHOBIIEHHOTO JaHHOW (demepasbHON pabodeil mporpaMMoi, BBIIETSIOT: OCBOEHHBIC



06yllaIOHII/IMI/ICH HAayY4YHBIC 3HAHWA, YMCHHUA H CITOCOOBI I[CﬁCTBHﬁ, CHCHI/I(bI/ILIGCKI/IG JJIA
HpeI[MeTHOﬁ obnacTu ((XI/IMI/IH», BUJBI JCATCIBHOCTH IIO IIOJIYYCHHMIO HOBOI'O 3HAHHA, €TO

WHTEpIpEeTaluu, NTpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaLIHUSIX.
K xoHuy oOyueHus B 8 kuacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHATHI: aTOM, MOJIEKYJIA, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEUIECTBO, CJOXHOE BEIIECTBO, CMechb (OJHOpOAHAs H
HEOJIHOPO/HAs1), BAJEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas W MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasl 0JsI XUMHYECKOIO 3JIEMEHTA
B COCOUMHEHUU, MOJIPHBIM  00BEM, OKCHJ, KHCIOTa, OCHOBAaHHME,  COJIb,
AJIEKTPOOTPULIATEIHHOCTh, CTENEHb OKHCICHUS, XMMUYECKasl peakius, KilacCupuKaus
peaKuuii: peakuu COSANMHEHUS, PEaKUUU Pa3JIOKEHMs], PEAKIMHU 3aMEeIEHUs, PEaKINU
oOMeHa, 3K30- U SHIAOTEPMHUUYECKUE PEAKIINH, TEIJIOBOM 3PQeKT peakuuu, 11po aToMma,
ANIEKTPOHHBIN CJIOW aToMmMa, arToMHas OpOuTallb, paguyc aToMa, XUMHUYECKas CBs3b,
NOJIIPHAsE W HEMNOJISIpHAs KOBAJEHTHAsl CBS3b, MOHHAS CBSA3b, MOH, KAaTHOH, AHUWOH,
pacTBOp, MaccoBas J0JIsl BEeIeCcTBA (ITPOLEHTHAs KOHLEHTPALIKSI) B paCTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSITUH W TPUMEHSATh 3TH
MTOHATUS TP ONKMCAHUU BEILIECTB U UX MPEBPAILECHHI;

HCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIUKY [UIsl COCTaBJIEHHS (OPMYNI BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUN;

OINpEAENATh BAaJEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTEHEHb
OKHCJICHUSI 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, IPUHAJIEKHOCTh BEIIECTB K
ONpeAeEHHOMY KJaccy COeIMHEHM 1o ¢GopMmysaM, BHJ XHMHUYECKOW CBA3M
(KOBaJICHTHAsI U1 MIOHHAs1) B HEOPraHUYECKUX COCIUHEHUSX;

packpeiBaTh cMbica Ilepuognueckoro 3akona JI. M. MenneneeBa: NeMOHCTpUPOBATH
NOHMMaHUE NEPUOANYECKON 3aBUCHUMOCTU CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
nosioxkeHust B Ilepuonnueckodl cucreMe, 3aKOHOB COXPAaHEHUsT MAacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yUEHUs1, 3aKOHa ABOrajpo;

ONHUCHIBATh M XapakTepuszoBaTh TaOmuuHyto ¢Gopmy Ilepuoanueckoit cucremsl
XUMHUYECKUX 3JIEMEHTOB: pa3jiudaTh MOHATHS «rJIaBHas noxarpymma (A-rpymma)» u
«moboyHas mnoarpynna (b-rpymma)», Manble W OoJblIME MEPUOMABI, COOTHOCUTH
o0o3HaueHus, KOTopele uMeroTcss B Tabnuie «llepumoguueckas cucreMa XUMHYECKHX
sanemeHToB /. M. MeHaeneeBa» C YHCIOBBIMU XApAaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX BJEMEHTOB (CocTaB W 3apsj sAnapa, OOIlee YHCIO 3JIEKTPOHOB U
pacnpeneneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJaccu(puIUpoBaTh XMUMHUYECKHUE BJIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XUMHUYECKHE
peakuuu (MO YMCIAYy M COCTaBYy YYACTBYIOIIMX B PEAKLIUU BEIIECTB, MO TEIIOBOMY
apdekry);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIHME XUMUUYECKHE CBOMCTBAa BEIECTB pPa3IMYHBIX
KJIACCOB,  NMOJATBEpKJasi  OMKMCAaHUE  MPUMEpPAMH  MOJIEKYJSIPHBIX  yYpaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX PEAKIINA;

IPOrHO3UPOBATH CBOWMCTBA BEILIECTB B 3aBHUCHUMOCTH OT MX KAa4e€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAILICHUIN B PA3IUYHbBIX YCIOBUSX;
BBIUHCIISATh OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MAacCCOBYIO
JIOJII0 XUMUYECKOT0 3JIeMEHTa Mo (GopMyJie COeIMHEHUsI, MAaCCOBYIO JIOJIO BEIlECTBA B
pacTBOpe, IPOBOAUTH PACYETHI 110 YPABHEHUIO XUMUYECKON pEeaKInu;



IPUMEHSTh OCHOBHBIE OMNEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 M CHHTE3,
CpaBHEHHUE, O0OOIICHHE, CHCTEMATH3aIUI0, KIACCH(PHUKAIMIO, BBIABICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSA3€M — JJIsI U3YYCHHUS CBOMCTB BEIIECTB MU XHUMHUYECKHUX PEAKIUM,
€CTECTBEHHO-HAYYHbIE METO/IbI I03HAHUSI — HAOMI0IEHNE, U3MEPEHNE, MOJIEIIMPOBAHNE,
AKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN);

ClIeZIOBaTh IpaBUJIaM  IIOJIb30BAHUA XMMMUYECKOHM TMOCyIol U  J1a00paTOpPHBIM
00Opy/OBaHMEM, a TaK)Ke NpaBWiIaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBHM C
WHCTPYKIMSIMU 1O BBIMOTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OTIBITOB IO MOJTYYEHUIO U
COOMpaHUI0 Ta3000pa3HbIX BEHIECTB (BOJOPOAA W KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MacCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U
OPOBOJNTh XUMHUYECKHE SKCIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MTOMOILBIO MHANKATOPOB (JIakMyc, (peHoa(Tanert, METHIIOPAHK U APYTHE).

K xoniy oOyuenus B 9 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJKHBI

OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHMUYECKUX MOHSATUN: XUMUYECKHHM 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIGHTHOCTD,
ANEKTPOOTPULIATEIBHOCTh, CTEHEHb OKUCIIEHMS, XMUMHYECKas pPEaKLUMs, XUMHYECKas
CBSI3b, TEIJIOBOM 3((EeKT peakuuu, MOJIb, MOJAPHBIA 00BEM, PacTBOp, DIEKTPOIMTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJUTHYECKAss JUCCOLMAIUS, pPEaKIHUHu HOHHOro OOMeEHa,
KaTalu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMBbIE peakluH,
OKHCITUTEIIbHO-BOCCTAHOBUTEILHBIE PEAKIINU, OKUCINTENb, BOCCTAHOBUTENb, OKHCICHHE
U BOCCTAQHOBJIEHHE, AJUIOTPONUs, aM(OTEpHOCTh, XMMHUYECKas CBs3b (KOBAJEHTHa,
MOHHAs, METAUIMYECKas), KPUCTAJUIMUECKas PEemIéTka, KOPPO3Hsl METaJUIOB, CIUIABHI,
CKOPOCTh XMMHWYECKOW peakluu, NpenelbHo nponyctuMas koHueHtpauusa [IJIK
BEIIIECTBA;

WITIOCTPUPOBATh B3aMMOCBS3h OCHOBHBIX XUMHUYECKUX TOHATHNA M TPUMEHSTh STH
MOHATHUSA MIPU ONMUCAHUM BELECTB U UX MPEBPALICHHUI;

UCTIOJIh30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJs COCTaBJICHHS (QOPMYT BEIIECTB |
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpeNessiTh BAJICHTHOCTb W CTENEHb OKHUCICHHS XHMUYECKHMX JJIEMEHTOB B
COCAMHEHMSIX pa3IMYHOIO0 COCTaBa, IPHUHAJUIEKHOCTh BELIECTB K OINPENEIEHHOMY
KJIacCy COeOuHEHUil mo ¢opmynaMm, BUJ XUMUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs,
METaJUINYECKas) B HEOPraHMYECKUX COCAMHEHMSX, 3apsii HOHA 10 XMMHUYECKOM
dopmyre, xapakTep cpelbl B BOJHBIX pPAacCTBOpaX HEOPraHUYECKUX COCAUHEHHM, THIM
KPUCTAJUTMYECKOMN PEeHIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbica [lepuoanueckoro 3akona J[. Y. MeHaeneeBa u 1€MOHCTPUPOBAThH
€ro NMOHMMaHHWE: OMHUCHIBATh W XapakTepu3oBaTh Tabmmunyio (opmy Ileproamueckoit
CUCTEMbl XHMHYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «rjaBHas mnoarpymnmna (A-
rpymnmna)» u «nodbouHas mnoxarpynna (b-rpymnma)», Manble U OOJbIINE TMEPUOABI,
COOTHOCUTH 0003HAYEHHUS, KOTOPHIE UMEIOTCS B IEPUOINYECKON TabIHIIe, C YUNCIOBBIMH
XapaKkTEepUCTUKAMM CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsl sipa,
o0I11ee YHCI0 JIEKTPOHOB M paclpeeieHne X 10 JIEKTPOHHBIM CIIOSIM), OOBSCHSTH
o0II1e 3aKOHOMEPHOCTH B HU3MEHEHUHU CBOMCTB JJIEMEHTOB M HUX COCIUHEHUI B
npeseNiax MaJbIX TIEPUOIOB U TIIaBHBIX MOATPYIII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;



KJ1acCU(UIUPOBATh XUMUUYECKHE 3JIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XUMUUYECKHE
peakuuy (MO YMCIAYy M COCTaBy YYACTBYIOIIMX B PEAKLUUU BEIIECTB, MO TEIIOBOMY
s deKkTy, Mo N3MEHEHHUIO CTETICHENH OKUCIICHUSI XUMHUECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATH) OOIIME W CHEHU(PUUYECKUE XUMHUYECKHE CBOWCTBA
MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKAAsl OMUCAHUE MPUMEPAMH MOJIEKYISIPHBIX U
MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTAaBJISITh YPABHEHUS JJICKTPOJMTUUECKON AUCCOLUMAIMUA KHUCIIOT, IIEJIOYEH U COJEH,
MOJIHBIE Y COKpAIlI€HHbIE YPaBHEHUSI PEaKlUii MOHHOTO OOMEHa, YpaBHEHUS PEaKIuH,
NOATBEPKAAIOIIMX  CYLIECTBOBAHME TE€HETHYECKOW CBSI3M  MEXAYy BEUIECTBAMU
pa3IMYHbIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUN IMOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOIO OajaHca 3THX PeaKuid;

IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAICHUN B PA3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JI0IF0 XUMHUYECKOTO 3JIEMEHTa 1o (opmylie COequHEHHs, MaCCOBYIO JOJIIO0 BEUIECTBA B
pacTBOpE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIIUU;

coOmonaTe TMpaBWJia TMOJIb30BAHUA XUMHUYECKOW TMOCYAOW U J1abopaTOpHBIM
0o0Opy/OBaHMEM, a TaKKe MpaBuja OOpalleHHs C BEIIECTBAMU B COOTBETCTBUHM C
UHCTPYKIMSMU TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOro rasa);

POBOJUTh PEAKIUU, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM NYTEM XJIOpPUA-, OpOMHI-, HOAUA-, KapOoHar-, (docdar-,
CUJIMKAT-, Cylb(aT-, TUAPOKCUA-UOHBI, KATHOHBl AMMOHHUS ¥ HWOHBI H3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX pACTBOPAX HEOPTAHUYECKHUX BEILIECTB;
OPUMEHSTh OCHOBHBIE OMNEpPALUU MBICIUTEIBHON JEATEIbHOCTH — aHAUM3 M CHUHTE3,
CpaBHEHHE, 0000IlIeHNEe, CHCTEMaTU3alllio, BBISBICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBSI3EM — JUII U3YYEHUS CBOWCTB BEIIECTB U XUMHUYECKHX PEAKIMI, €CTECTBEHHO-
Hay4YHbIE METO/Ibl TO3HAHUSI — HAOJIOICHIE, U3MEPEHUE, MOJICTTUPOBAHHIE, SKCIIEPUMEHT
(peanbHbIN U MBICTIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koim4ecTBo 4acos DneKTpoHHEbIe
Ne HaunmeHoBaHue pa3aesoB H TeM (uudposbie)
n/n NPOrpaMMmbl Beero Konrp-bie | IIpakT-ne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesl
Pa3nen 1. [lepBoHayajibHbIe XMMHYECKHE TIOHATHUS
XuMus — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U MTPAKTUUECKON 5 2 bubmorexa [JOK
' P https://m.edso0.ru/7f41837c
JESATEIIBHOCTH YEIOBEKa
bu6mmoreka [JOK
1.2 BemecTBa 1 XuMHuUecKkue peaKkIiuu 15 1
H pearh https://m.edso00.ru/7f41837c
Hroro no pazueny 20

Pa3znen 2. BaxkHelilue npeacTaBuTe/J M HEOPraHMYECKUX BelleCTB

51 Boznyx. Kucnopon. ITonsitue 06 5 bubmorexa [IOK
' OKCHIaX https://m.edsoo.ru/7f41837c
Bognopon.IlonaTtue o kuciorax u bubmuorexa LIOK
2.2 8 1
COJIIX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 Bbu6moreka [JOK
2.3 5 1 1
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBI€ KJIaCCBI HEOPraHUYECKUX 11 1 1 bubmuotexa [IOK
' COeIMHEeHUH https://m.edso0.ru/7f41837c
Wroro no pazneny 30

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 1emeHToB [[. U. Menaeneena.
Ctpoenue aroMoB. XuMnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIMU

[Teprognueckunii 3aK0H U

31 [Iepuognueckas cucrema 7 bubmioreka [IOK
XUMHUYECKuX syiemMeHToB /1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma

39 Xumuueckas cBsi3b. OKHCIUTEIBHO- 8 1 bubmoteka [JOK
BOCCTAHOBUTEIbHbBIC PEAKIINHU https://m.edso00.ru/7f41837c

bubmoteka [JOK
Hroromo paszeny 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmorexa TIOK

https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4 5

I[TPOTPAMME
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9 KUIACC

KosauyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)
Kontp-bie | IIpakT-ue
n/n NMporpaMmmal Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
Pa3jnes 1. BenrecTBO U XUMHYECKHE PeaKIMH
11 [ToBTOpEHue u yriaybieHue 3HaHU I 5 1 bu6motexa [IOK
' OCHOBHBIX Pa3/eJsioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [{OK
' XUMUYECKUX PEaKIUi https://m.edso0.ru/7f41a636
13 DIEKTPONUTUYECKAS TUCCOLIUALINS. 8 1 1 bubmotexa [JOK
' XUMHYECKHE PEAKIIUU B PACTBOPAX https://m.eds00.ru/7f41a636
Hroro no pazney 17
Pa3nen 2. Hemeranabl M HX cOeTUHEHUS
51 OO61mas xapakTepuCTUKa XMMHYECKUX 4 1 bubmmoreka LIOK
' anemenToB VIIA-rpynnel. ["anorensl https://m.edsoo.ru/7f41a636
OO01mast XxapaKTepuCTUKAa XUMUY eCKUX
2.2 anemenToB VIA-rpymmel. Cepa u e 6 bubmorexa HOK
' PyIISL. Lep https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO0miast XxapaKTepuCTUKAa XUMUYECKIX
2.3 s1eMeHTOB VA-rpynmsl. A30T 7 1 bubmotexa [JOK
' DYIIBL. ’ https://m.edso00.ru/7f41a636
dbocdop 1 uX coeTMHEHUS
OO01ast XapaKTeprCTHKAa XUMUY eCKUX
2.4 aneMeHToB |VA-rpynmel. Yriiepon u 8 1 2 bubmorexa HOK
' . PYHTIRL. pos https://m.edsoo.ru/7f41a636
KpPEeMHUH U UX COCMHEHUS
Hroro no pazneny 25
Pazgen 3. MeTa/liIbl M MX COeAMHEHHUS
. bubmmoreka [JOK
A 4
3 (Obyie CBOHCTBA MeTaiLIOR https://m.edsoo.ru/7f41a636
39 Baxxnelnme MeTaaibl U UX 16 1 5 but6mmoreka [JOK
' COEIMHEHUS https://m.edso00.ru/7f41a636
Wroro mo pazgeny 20
Pasznea 4. Xumus u okpy:kawias cpeaa
41 BemecTBa u MaTepuabl B )KU3HH 3 bub6mmoreka [JOK
' 4enoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

KoanuecrBo yacon DJIeKTPOHHbBIE
No - - | Jara OBbI€
Tema ypoxa Koutp- | lpakr- | Jar uuppoBbI
n/n Bceero | bie ue H3yYeHUs | oOpa3oBareibHbIE
pa6oThl | padoThI pecypchl
1 [Ipenmer xumun. Posib Xxumuu B 1 1.09 bub6mmoreka [JOK
JKU3HHU 4YeoBeka. Tena u BellecTBa ’ https://m.edsoo.ru/ff0d210c
5 [lorsATHE O METONAX TTO3HAHHUS B 1 7.09 bu6moreka IIOK
XUMHH ' https://m.edsoo.ru/ff0d227e
[TpakTiueckas padora Ne 1
«IIpaBuna pa®oTel B 1a00paTopuu U bubmoreka LIOK
3 ) 1 8.09
npuéMbl 0OpalIeHus ¢ https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYIOBAHUEM
YucThie BEMECTBa U CMECH. but6mmoreka [JOK
4 . 1 14.09
CriocoObl pa3esnenus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2
5 «Pa3neneHue cmecei (Ha mpumepe 1 21.09 bubmorexa HOK
A B PHMEP ' https://m.edso00.ru/ff0d28c8
OYHCTKH IMTOBAPEHHOMN COJIN)»
bubmorexa [IOK
6 A 1 22.09
TOMBLH MOTICRYIH https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTHI. 3HAKU bubmmoreka [IOK
7 1 28.09
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6moreka IIOK
8 IT 1 29.09
POCTRIC 1 CIONGIHE Betlectna https://m.edsoo.ru/ff0d2a6c
bub6morexa IIOK
9 A - 1 5.10
TOMHOMOTERYIApHO® yHeHie https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
BElIeCTB. XUMUIecKasi popmya. bubmotexa [JOK
10 1 6.10
BaneHTHOCTh aTOMOB XUMHUUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
11 OTtHOCHUTENIbHAS ATOMHAS Macca. 1 12.10 but6mmoreka [JOK
OTtHOcCHUTENbHAs MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMUMHY€ECKOr' O 1 13.10 bubmmoreka [IOK
JJIEMEHTA B COEIUHEHUN ’ https://m.edsoo.ru/ff0d350c
13 KomuuaectBo BemiectBa. Moib. 1 15.10 bubmoreka [IOK
MounspHas Macca ' https://m.edsoo.ru/ff0d5230
14 Du3nYeCKre U XUMHUYECKUE 1 50.10 bubmmoreka [IOK
SIBJICHUS. XUMHUYECKash PeaKIius ' https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 yCia0BUs NPOTEKaHUS 1 26.10 bu6muotexa IIOK
XUMHUYECKUX PEaKIUii ’ https://m.edsoo.ru/ff0d3a16
16 3aKO0H COXpaHEHHS MacChl BEIIECTB. 1 2710 bu6motexa [IOK
XuMHYECKUE yPaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Bpryucienus KoIm4ecTBa, MacChl
17 BEIIECTBA 10 YPaBHEHHSIM 1 bubmorexa HOK
m P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIit
18 Knaccudukanus Xumuaeckux 1 bubmmoreka LIOK

peakiuii (CoeIMHEeHUs, pa3JIOKEeHHUs,

https://m.edsoo.ru/ff0d3f34
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3aMenIeHus, OOMeHa)

M. B. JIoMOHOCOB — yUY€HBII1-

but6moreka [JOK

19 . 0600
JHIMRTIoNCACT © HvleHHe 1 https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3alMs 3HAHUH

20 Kontponpnas pabora Nel o treme bu6moteka LIOK
«BemecTBa 1 XMMHUECKHE PEAKIITN https://m.edsoo.ru/ff0d4290
Bozngyx — cmech razos. Cocras

21 Bo3ayxa. Kuciopon — saeMeHT u bubmmorexa LIOK

Ayxe. poa https://m.edsoo.ru/ff0d448e
npocroe BenectBo. O30H
®uznyueckre U XUMUYECKUEe CBONCTBA
22 | xucnoponaa (peakiuy OKUCICHUS bubmmoreia LIOK
POAa {peaitt ’ https://m.edsoo.ru/ff0d4614
ropenune). [lonarue 00 okcumax
CrocoObI TOJTYYEHHS KUCIOpOa B
23 JabopaTopuu zqn OMLImneHI:{(jICTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TemoBoii 3(ppeKkT XMMUUECKON

24 pEaKL U, TIOHATHE O bubmmoreka LIOK
TEPMOXUMUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- U DHIOTEPMUYCCKUX PEAKITUIX
TommBo (HepTh, YroJib U METaH).

25 3arps3HeHHe BO3yXa, CIOCOOBI €ro bubmorexa HOK

P AYES, https://m.edsoo.ru/ff0d4c4a
MIPEIOTB paIlCHHS
[Ipaktuueckas padora Ne 3 o Teme
26 «ITonmydenue u coorpanue Bu6mmorexa [IOK
I P . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPOAA, U3YYEHHE €T0 CBOHCTBY

97 Bonopoa — anemeHT u mpocToe bu6mmoreka [JOK
BeniectBo. Haxoxaenue B mpupone https://m.edso0.ru/ff0d4dd0

28 du3nYecKne 1 XUMUYECKUE CBOMCTBA bub6muorexa IIOK

Bojopoza. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0

29 [ToHsATHE O KUCIOTAX U COJIAX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2

30 CriocoObl oJTy4eHHs BOAOPO/Ia B bubmotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padora Ne 4 o Teme

31 «ITonyyenue u cobupaHue BoIopoaa bubmorexa HOK

y . p AOPOAd, https://m.edsoo.ru/ff0d4f42
U3YYCHHE €r0 CBOHCTBY»

32 MossipHblil 00bEM ra3oB. 3aKoH bu6muotexa IIOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brranciaenns o0bMa, KOJIHYECTBA

33 BEIIIECTBA I'a3a [0 €r0 H3BECTHOM bubmmorexa [IOK

B B y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA U 00BEMY
Brruucienust 00bEMOB ra3oB 1o

34 ABHEHHUIO PEaKIIMU Ha OCHOBE bubmiorexa [JOK
P "p 5 . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUI Ta30B

35 dusnyeckue U XUMAIECKHUE bub6muoreka IIOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [lonsitue 00 bubmmorexa [JOK

HHJAUKaATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pacTBOpUTENb.
HaCBIH_[eHHBIe 1 HCHaCBhIIIICHHBIC

bubmoreka [IOK

37
pacTBOpbl. MaccoBasi 10151 BeliecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuueckas pabota Ne 5 mo Teme
38 «[IpuroroBiieHrne pacTBOPOB C bu6motexa [IOK
onpeneséHHON MacCOBOM J0Jei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEMIECTBAY
39 KonTtponsHas padora Ne2 mo teme bu6motexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
OKcCHIIBI: COCTaB, KJIacCH(pHUKAIINS, bub6muorexa IIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XuMHYECKHUE CBONCTBA
41 KHCJIY:THLIX OCHOBHBIX B bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpPHBIX OKCUJIOB
42 OCHOBaHUSA: COCTaB, bubmmoreka [JOK
KJ1accu (pUKaIusl, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 IToyueHnue 1 XuMHU4Y€ECKHE CBOMCTBA bubmmoreka LIOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, kiaccudukanusi, bubmmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyueHnue U XuMHU4eCKHe CBOMCTBA bu6mmotexa LIOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMCHKIIATYpa,
46 CHOCOébe nli)n ‘-I)eHI/IH XI/IMI/I‘{Z(I::)KI/IG bubmiorexa [JOK
. Y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[TpakTueckas pabota Ne 6.
47 Pemenue sxcriepuMeHTaIbHBIX 33/1a4 bu6motexa [IOK
o TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCTUHEHUI»
I'enernueckas CBSI3b MEK,
48 KJIacCaMH HEO FaHI/IIIeCKI/II)[(y bubmorexa TIOK
. p https://m.edso0.ru/00ad9a50
COC/TMH CHH I
49 O0o001IeHNEe U CUCTeMaTH3aIUS bubmmoreka [IOK
3HaHUU https://m.edsoo.ru/00ad9cb?2
Kontponpnas pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCJIMHCHUM
[TepBbie MONBITKN KJIACCH(PHKALNH
51 xmanqecxnx 3JIEMEHTOB ?Iom;?ne 0 bubmmorexa [JOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJICMEHTOB
[Tepuoanyeckuii 3aKoH U
59 Ilepuoanueckas cucrema bubmorexa [IOK
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/00ada52c
MenneneeBa
bub OK
53 [Teprospl, TPyYIIIBI, TOATPYIIIBI ubsmorexa I

https://m.edsoo.ru/00ada52c
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54 Crpoenune atomoB. CoCcTaB aTOMHBIX 1 bubmotexa [JOK
anep. 3oTormsl https://m.edsoo.ru/00ada342
CtpoeHHe JISKTPOHHBIX 000J10YEeK
N but6moreka [JOK
55 aToMOB 3JieMeHTOB [lepuoanueckoi 1
https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menneneepa
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA I10 €T0 MOJIOKCHHIO B 1 but6mmoreka [JOK
[Tepunoanueckoii cucreme JI. U. https://m.edsoo.ru/00ada824
MenneneeBa
3Hauenue [leppoanueckoro 3akoHa
57 JUISL pa3BUTHUS HAYKU U TIPakTUKH. /. 1 bu6moteka [IOK
N. MenneneeB — y4€Hblii, megaror https://m.edsoo.ru/00ada96e
U TpaXKIaHuH
ONeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka LIOK
58 1
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
59 " 1
OHAT XHMITTCCkaT CBAsb https://m.edsoo.ru/00adac34
50 KoBasieHTHas MOJISIpHAsE XUMHAYECKAs 1 bubmmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenossipHas 1 bu6motexa [IOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 1
Creten, okncieHus https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bu6moreka [JOK
peakuuu https://m.eds00.ru/00adb076
bub6mmoreka [JOK
64 1
OKHCIHTENH H BOCCTAHOBHTEIIH https://m.edso0.ru/00adb076
KontponbeHas pabora Ned o reme
65 «Ctpoenue atoma. XumMudeckas 1 bubmorexa LIOK
P ' https://m.edso00.ru/00adb486
CBS3b»
66 PesepBHbIii ypok. O0o0meHue u 1 bu6motexa [IOK
cucTeMaTH3alus 3HaHU I https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O0001IeHNE U 1 bubmoreka LIOK
cucTeMaTU3alusd 3HaHuU https://m.edsoo.ru/00ad9cb2
PesepBHbIiii ypok. O0o0meHue u bu6motexa [IOK
68 . 1
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB T10 68
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9 KUIACC

KoJsunyecTBO 4acoB DJIeKTPOHHbBIE

Ne - - aTa ndpoBbie

Tema ypoka Kontp- | pakr- | A uudp
n/n Beero bIe e U3ydyeHusi | oOpa3oBaTebHbIE
pa6oThl | padoThI pecypchl
Ilepnonnyeckuii 3aKoH.
bu6moreka [JOK
1 [Iepuognyeckas cucrema XUMUYECKUX 1 1.09
https://m.edsoo.ru/00adb59e
anemenToB /I. 1. MeHneneeBa
3aKOHOMEPHOCTH B U3MEHECHUH
2 CBOHCTB XMMHYECKUX DJIEMEHTOB 1 7.09 bubmiorexa TIOK
) ' https://m.edso00.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 8.09 bu6moTteka [JOK
HEOPraHUYECKHMX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Buapr xuMmuyeckol CBSI3U U TUIIBI 1 14.09 but6mmoreka [JOK
KPUCTAJITNYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Kontponbnas pabora Nel o reme

5 «IToBTOpEHUE U YrIyOJIeHUE 3HAHUM 1 1 21.09
OCHOBHBIX pa3fIeioB Kypca 8 Kjaccay

6 Knaccudukanus XuMuaeckux 1 22,09 bubmuotexa LIOK
peaKIuii Mo pa3IMYHBIM TPU3HAKAM ' https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XMMUUYECKOU

7 eakiuu. [IoHSITHE O TOMOr€HHBIX U 1 28.09 Enbmorexa OK
PEaKIi. ' https://m.edsoo.ru/00adbe9a
reTEepPOreHHBIX PEaKITUsIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHHU.

8 @akTopsl, BIUAIONIME HA CKOPOCTh 1 29.09 bu6mmoteka [IOK
XUMHUYECKOM peaKINH U MTOJI0KEHHE ' https://m.edso00.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKUCIUTETHLHO-BOCCTAHOBUTEIILHBIC 1 5 10 bubmmoreka [IOK
peakuuu ' https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUUECKOMN

10 nuccoranuu. CHIbHEIE U cIal0ble 1 6.10 bubmorexa LHOK

' ' https://m.edsoo.ru/00adcd68
BIEKTPOJUTHI
but6mmoreka [JOK
11 HonHsle ypaBHEHUS PEAKIINI 1 12.10
P pearh https://m.edsoo.ru/00add448
XuMHUYecKre CBOMCTBA KMCIIOT B Bu6 LLOK
HOIHMOTEKA
12 OCHOBAHHUM B CBETE IIPEACTABIECHHI 00 1 13.10
. belt https://m.edsoo.ru/00add5d8
ANEKTPOIUTHIECKOMN TUCCOIUAIINH
XHUMHUYECKHE CBOMCTBA COJICH B CBETE Bu6 1OK
HOJINOTEKA
13 MIPENCTABIEHNI 00 1 19.10
et . https://m.edsoo.ru/00add8b2
AIEKTPOJMTUYECKON JTMCCOLIMAIIUN
bu6moreka [JOK
14 ITonsTe o ruapoIN3E coleit 1 20.10
L https://m.edsoo.ru/00add9d4

15 O06o001IeHNe ¥ CHCTeMaTH3AIUS 1 26.10 bubmmorexa [{OK
3HaHU ' https://m.edso00.ru/00addd12
IIpakTuueckast padora Ne 1. «Pemenue

16 P p 1 1 710 bubmnoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a1a9»

https://m.edsoo.ru/00addbfa
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KonTponbsHas padora Ne2 o teme

but6moreka [JOK

17 «IIEKTPOIUTHYECKAs JUCCOLAALIH.
P A HHat https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)
OO01asa XxapaKTEPUCTHKA FaJIOre€HOB.
18 XI/IMI/I‘IGCKI:I)/IG CBlz)fICTBa Ha IpuMepe bubmorexa HOK
puMep https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CoJissHast KUCIIOTa,
19 XI/IMII;‘-ICCKI/IS CBOICTBa, IOJTy4EHHE buomorexa [TOK
> HOLY ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[Ipaktnueckas paborta Ne 2 mo teme
20 «ITonmydyenue CoasTHON KHCIOTHI bubmorexa HOK
YHCHITE €OT ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTB»
Brraucnenust mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIHM, €CIM OJUH U3 brbmorera [OK
peaKi, A https://m.edso0.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO6m1ast XapakTepUCTHKA JIEMEHTOB bu6motexa [IOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJLIOTpOITHBIE MOAU(DHUKALIUN CEPHI.
23 Haxo;IKP;[eHHe cephul I/I(beé coez[I/IHer})mﬁ B bubmorexa HOK
p . https://m.edsoo.ru/00ade64a
npupojae. XUMHYECKHE CBONCTBA CEPbI
24 CepoBonopoj, cTpoeHue, hu3ndeckue bub6morexa IIOK
M XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuppl cepbl. CepHasi KHCIIOTA,
25 (bu3NYeCKre 1 XUMUYECKHE CBOICTBA bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKHE PEaKIUH, JIeKAIIUE B
OCHOBE MPOMBINIJIEHHOTO CITI0Cc00a
og | MOTydeHHs CEpHOM KHCIIOTHI. bu6moteka [IOK
XUMHUECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYXaloller cpeibl COSTMHCHUSIMHU
cepsl
97 Brrunciaenne MaccoBOi 40U BEIXO1a bu6moreka [IOK
IIPOAYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO611ast XapakTepUCTHKA JIEMEHTOB
28 VA-rpynmsl. A30T, pacipocTpaHeHue bu6motexa [IOK
B IIpUpoJie, GPU3NUYECKHE U https://m.edsoo.ru/00adeeab
XHMHUYECKHE CBOMCTBA
AmMMUaK, ero Gpu3HYECKHue U
29 XUMHYECKHE CBOMCTBA, ITOJIYYECHHE U bubmorexa HOK
> HOLY https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Ipaktnueckas paborta Ne 3 mo teme
30 «ITomyyenne aMmmuaka, H3y4eHHE €T0 bubmotexa [IOK
Y M5V https://m.edso0.ru/00adf180
CBOMCTBY
31 A3oTHas KHCIOTa, €€ PU3ndecKue u bu6moreka [JOK
XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
39 Hcnonb30BaHre HUTPATOB U COJICH bubmmoreka [{OK

AMMOHU B KA9€CTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adf518
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yaoopeHuii. XuMHUYEeCKOe 3arpsi3HEHU e
OKPY’KAIOIIEH Cpellbl COEANHEHUSIMU
azoTa

®dochop. Oxeun dhocdhopa (V) u

bubmmoreka [IOK

33 ocopHas KucioTa, GU3NIECKUE U
pocdop . ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYEHUE
Hcnonb3oBanue pocharos B kauecTBe
34 | MUHEDPAIBHBIX YIOOPEHUN. 3arpsa3sHeHne bubmiorexa TIOK
P . yA00P +2arp https://m.edso00.ru/00adfc20
npuUpoIHO cpenbl pocharamu
35 VYrnepon, pacnpocTpaHeHre B IPUPOJIE, bubmmorexa [{OK
¢u3nyeckre 1 XUMHUYECKHUE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcunel yriaepoaa, ux Gpuzndeckue u
36 XUMHYECKIE CBOMCTBA. JKOIOTHUCCKHUE bu6moreka [JOK
po0JIEMBbI, CBSI3aHHBIE C OKCHUJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VrojpHas KUCIIOTA U €€ COIU Bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[Tpaktruyeckas padora Ne 4 o Teme
38 "[lomydyeHue yrieKucaoro rasa. bu6motexa [IOK
KadecTBeHHast peakiius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmorexa HOK
P https://m.edsoo.ru/00ae054e
COCIMHEHHUSX yriepoaa
40 Kpemuuii u ero coequHeHus bubmiorexa TTOK
P https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabora Ne 5. Pemrenue
41 9KCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bu6moreka [IOK
«Baxneimme HeMeTallIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHU S
KonTtponpsnas padora Ne3 mo reme
42 «BakHelire HeMeTaJlIbl U UX bubmorexa LOK
https://m.edso0.ru/00ae0el8
COCTHMHEHUS
OO6mas xapakTepuCcTUKa XMMHYECKUX
AJIEMEHTOB — METaJIJIOB.
bu6moreka IIOK
43 | Metaminueckas CBSI3b M METaNIMYECKas
. https://m.edsoo.ru/00ae103e
KpUcTayumyeckas pemérka. Guznueckue
CBOMCTBA METAJJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.
44 ODIEKTPOXUMHUYECKUN P Enbmorexa OK
P . P https://m.edso0.ru/00ael1156
HaIpsHKESHUI METaIOB
Oomme crocoOb! MOTYYEHUS
MetajuoB. CrutaBel. Beraucinenus mo
45 aBHEHHUSIM XMMHUYECKHUX peakuil bubmiorexa TTOK
P P ’ https://m.edso00.ru/00ae1156
€CJIM O/INH U3 PEareHTOB COACPKUT
MpUMECH
46 [lonsiTHE O KOPPO3UHM METAIIOB bubmorexa LOK
PP https://m.edso00.ru/00ae1278
a7 IllemouHbIC METAILIBI bu6moreka [IOK
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https://m.edsoo.ru/00ael4b2

OKCI/II[BI U TUAPOKCUABI HATPHUA U

bu6moreka IIOK

48 KaJns https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bu6motexa [IOK
KaJIbLUHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiimme coequHCHUS KaIbIUs bubmorexa LHOK
https://m.edsoo.ru/00ae15e8
51 OO6001IeHNE ¥ CHCTEMaTH3aIUS
3HAHUH
59 JKEcTKOCTh BOJBI M CITOCOOBI €€ but6moreka [JOK
yCTpaHEHUs https://m.eds00.ru/00ae1886
IIpakTnueckas padota Ne 6 mo Teme
53 ")IIZéCTKOCTB Boibl A METOJEI €€ brGmorexa [OK
| https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bu6moreka [JOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCHIA H bu6moteka [IOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bu6moreka I[IOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUJIBI M COJIM JKeJle3a bubmorexa [{OK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATA3AIHS
3HAHUM
[Tpaktuueckas pabora Ne 7. Pemenue
59 9KCIIEPUMEHTAJIbHBIX 3a/1a4 10 TEME bu6mmoteka [IOK
«BaxHelme MeTaibl 1 HX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Beraucnenust mo ypaBHEHUSIM
XUMHUYECKUX PEAKIIHii, €ClIi OJIUH U3
peareHToB J1aH B U30bITKE WU bu6moreka [IOK
60
COJIEPKUT NpUMecH. Brrunciienus https://m.edsoo.ru/00ae1750
MacCCOBOM JTOJM BBIXO/1a ITPOTYKTa
peakuuu
61 O0001Ie e U cUCTEMAaTU3ALMS
3HAHUM
Kontponpnas pabora Ned o reme
62 «BaxHelme MeTalibl 1 HX
COCTMHEHUS
63 BemrectBa 1 Matepualbsl B bub6moreka [JOK
MOBCEIHEBHOM KHU3HU YEII0OBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubmumoreka [IOK
OKpY’KaroIen Cpe/bl https://m.edso00.ru/00ae4270
65 Ponp xumMuu B permienun bu6mmoteka [IOK
9KOJIOTUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 Pe3epBHblii ypok. O0001IEHNE U bubmoreka [IOK

cucTeMaTu3alusa 3HaHUU

https://m.edsoo.ru/00ae0d0a
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67 Pe3epBHblii ypok. O00011IEHNE U 1 bu6motexa LIOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c

68 PesepBHbIii ypok. O0001ICHHE 1 1 bu6motexa [IOK
CHUCTEMAaTH3alUI 3HAaHUU https://m.edso0.ru/00ad9cb?

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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