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«XHUMUSA»



1. INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMUS TPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE pe3ylbTaTbl OCBOCHMS MPOTPaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTHUI'aOTCA B XOJ€ 06y‘~I€HI/15[ XUMHU B €AUHCTBE y‘lG6HOI>i ¥ BOCHUTATEIbHOMN JACATCIIBHOCTU B
COOTBETCTBUU c TpaJAULIMOHHBIMU pOCCHICKUMU COLIMOKYJIBTYPHBIMH u
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, MPHUHATHIMH B OOIIECTBE MpaBWJIaMU M HOPMaMU
NOBEJICHUS U CIIOCOOCTBYIOT TMIpOLECCaM CaMOIIO3HAHMSA, CAMOPA3BUTUS M COLHAIN3ALUN
00y4arommxcsl.

JIM4HOCTHBIE pe3yibTaThl OTPaXKAlOT TOTOBHOCTh OOYyYaIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAIMI M pacIIMpEeHHe OMbITa AESATENbHOCTH Ha e€
OCHOBEC, B TOM YHCJIC B HaCTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUS:

[EHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEJINIO, TOHUMAaHMs 3HAYCHHs XUMHYECKOH HayKd B KU3HH COBPEMEHHOTO OOIecTBa,
CHOCOOHOCTH BIIAJETh JOCTOBEPHON HH(OpMAIHeld o MepemaoBbIX JOCTHKEHHAX M OTKPBITHIX
MHUPOBOIl M OTEYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B HAay4YHBIX 3HAHUSAX 00 yCTpOICTBE
MHUpa 1 O0IIEeCTBa;

2) rpaaaHCKOr0 BOCIIMTAHMS:

OpCACTABICHHUA O COLUAJIBHBIX HOpMax M IIpaBHJIaX MCKINYHOCTHBIX OTHOLICHUU B
KOJIJICKTHUBE, KOMMyHHKaTHBHOfI KOMIIECTCHTHOCTHU B 06HICCTB€HHO HOHC3HOﬁ,
y4eOHOMCCIIeI0BAaTEIbCKONM, TBOPUECKOM M Jpyrux BHUIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM AESTeNbHOCTH MPH BBHIMTOTHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJIHCHUN XHUMHUYCCKUX ISKCIICPUMCHTOB, CO3JaHHUU y‘-Ie6HLIX IPOCKTOB, CTPCMIICHHUA K
B3aUMOIIOHMUMAHHUIO W B3aUMOIIOMOIIIM B IMPOIECCC JTOM y‘ICGHOﬁ ACATCIIbHOCTH, TOTOBHOCTH
OILICHUBAThb CBOE MOBEACHUEC MW IIOCTYIIKHM CBOHUX TOBapI/IHIeﬁ C MO3WIMU HPABCTBCHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBHM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33PEHYECKHE  MPEJICTaBICHUs O  BEIIECTBE W  XHMHUYECKOH  peaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABISIOIME OCHOBY IS
NMOHMMAaHUs  CYHUIHOCTH HAay4YHOM  KapTHUHBI MHpa, MpEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOABI, B3aUMOCBS3AX YelOBeKa ¢ MPUPOAHOM cpenoif, o poiau
XUMHHU B TIO3HAHUHU DTUX SaKOHOMepHOCTef/'I;

IIO3HABATCJIbHBIC MOTHBBLI, HAIIPAaBJICHHBIC Ha IIOJYYCHUEC HOBBIX 3HAaHUU 110 XHUMHHU,
HEoOXoAMMBbIE Ui OOBSCHEHUS HAOIIONaeMbIX TMPOIECCOB M SBJICHHM, MO3HABATEIbHOMH,
UH(QOPMAIIMOHHONW M YUTATEIbCKOM KyJIBTYPBHI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHONH paboThI
C y4eOHBIMH TEKCTaMH, CHPAaBOYHON JUTEPAaTypOd, MOCTYNHBIMH TEXHHUYECKUMH CPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHH;

uHTepeCc K OOy4YeHHIO M TMO3HAHHIO, JHOOO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOEKTHOW M MCCIIEIOBATEIbCKON NEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAMpaBJICHHOCTH U YPOBHS 00y4YeHHUS B JaJbHEHUIIEM;

4) popMUPOBAHMS KYJIBTYPHI 310POBbS:

OCO3HAHME IEHHOCTH KHU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 370POBBIO,
YCTaHOBKM Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHUE IOCJICACTBUN M HENpPUATHE BPEIHBIX



OpUBbIUEK (YHOTPEOJCHHUs aJIKOTONs, HAPKOTHKOB, KYypEHHs), HEOOXOIMMOCTU COOIIOICHHS
npaBwJl OS30MaCHOCTH TMPHU OOpalleHHd ¢ XUMHUYCCKHMH BEIIECTBAMHU B OBITY M pEalbHOUN
KU3HH;

5) TpynoBoro BocnuTaHus:

UHTEpEeC K MPaKTUYECKOMY M3YyYeHHUIO Tpodeccuii U Tpyla pa3IudHOrO poja, YBaKEHUE K
TpyAy U pe3yibraraM TpPYIOBOM JeATeTbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
NMpeAMETHBIX 3HAHWUN 110 XWUMHUH, OCO3HAHHBIA BBIOOP WHIWBUIYyAIBHOW TPACKTOPUU
IPOAOIDKEHUST O0pa3oBaHUA C YYETOM JUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHol npodeccHoHaIbHOU AeSTeNbHOCTH H
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aIallTUPOBATHCS B POPECCHOHATLHOM Cpelie;

6) IK0JIOTHYECKOT0 BOCTIUTAHUSA

9KOJIOTHYECKH I1e1ecO00pa3Hoe OTHOIICHHE K MPUPOJE KaK MCTOYHHKY >KM3HHU Ha 3emie,
OCHOBE €€ CyIleCTBOBaHUS, MOHUMAHUE IIEHHOCTH 370POBOr0 M Oe3omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DH3MYECKOMY H TICHXHYECKOMY 370POBBIO,
OCO3HAHHE TIEHHOCTH COOJIIONICHUS TIPaBUJI OE30MACHOTO MOBEICHUS TIPH PadO0Te C BEIICCTBAMH,
a TaKXKe B CUTYalUAX, YTPOXKAIOUINX 3JOPOBBIO U JKU3HH JIONEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MONy4YaeMble MPH U3yUYEHUU XUMHH, 7S PEIleHUs
3a/1a4, CBA3aHHBIX C OKPYXKAIOIIECH MPUPOAHON CPEOH, I MOBBILICHUS YPOBHS 3KOJIOTUMYECKOU
KYJIBTYPBI, OCO3HAHHS TIO0ATBHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOIeM U MyTed UX pPEerIeHUs
MOCPEACTBOM METOAOB XMMHH, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOM U COLIMAIbHOW MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocrtaBe MerampeaMeTHBIX pE3yJIbTAaTOB BBIACISIOT 3HAYMMbIC 11 (DOPMHUPOBAHUS
MHUPOBO33pEHUsl OOIICHAayYHbIe MOHSATHUS (3aKOH, T€OpHUs, MPUHIIMII, TUIIOTE3a, (akT, cHUCTEeMa,
MPOIECC, PKCIEPUMEHT U JPYToe.), KOTOPhIe UCTONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaMeTax M MO3BOJIIOT Ha OCHOBE 3HAHWM U3 ATUX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O
[[EJIOCTHOM HAayYHOW KapTHHE MUpa, U YHUBEpPCAJIbHbIE y4eOHbIE JEHCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTUBHbIE, PETYIATHBHBIE), KOTOpble 0OOecreynBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM NesSTEIbHOCTH.

I[Ho3naBaTebHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eiCTBUS

ba3oBble Jioruyeckue AeicTBUA:

YMEHHSI HCIIONb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS TPU OCBOEGHUU 3HAHUU:
pacKpbiBaTh CMBICI XUMUYECKHX TMOHATHA (BBIIEISATH WX XapaKTEepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JPYTHMMHU MOHSTUSMU), HCIIOIB30BATh MOHITHS sl OObSICHEHUS
OTICIBHBIX (AaKTOB W SBJICHHUW, BBIOMPATh OCHOBAaHUS W KPUTEPHH I KIACCHU(PUKAIIUU
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEeaKlui, yCTaHABIMBATh MPUUUHHO-CIIEICTBEHHBIE CBA3H
MEXTy 00bEKTaMU M3YUYEHHsI, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, 1€ TyKTHUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJBI U 3aKITIOUCHUS;

yMEHHUE TPUMEHSATH B MPOIECCE MO3HAHUS MOHATHS (IIPEIMETHBIE U METANpeIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIONb3yeMble B XUMHH, MPEOOPa3oBbIBATh IIHPOKO
NPUMEHSEMbIE B XUMUU MOJENbHbIE MPEICTABICHUS — XUMHUYECKHI 3HAK (CHMBOJI 3JI€MEHTA),
xuMu4deckass  ¢opMyaa W ypaBHEHHE XUMHUYECKOW  peakuud — T[pH  PEIIeHUU
y4eOHO-TI0O3HABATEIBHBIX 33/la4, C Y4YE€TOM OSTHUX MOJEIbHBIX MPEICTABICHUN BBIABIATh U
XapaKTepHU30BaTh CYIIECTBEHHbIE NMPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHYECKUX PEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHbIE CBSI3U U
MPOTUBOPEUHS B U3y4aEMbIX IpoLieccax U sSBJICHUSX.



ba3oBble uccienoBare/ibCKHe AeMCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIC BOIMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHMSA, a
TakKe B KaueCTBE OCHOBBI I (OPMHUPOBAHUS THIIOTE3Bl IO TPOBEPKE IMPABMIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUM;

NpUOOpEeTEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU M TPOBEIACHHUIO YYCHHUYECKHX
HKCTIEPUMEHTOB, YMEHHE HAOIOaTh 32 XOIOM MpoIlecca, CaMOCTOSTEIbHO MTPOrHO3UPOBATH €T0
pe3ynbTar, (GopMyIUpoBaTh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM IMPOBEAEHHOTO OIIBITA,
UCCJIEZIOBAHHUS, COCTABIIATH OTUYET O MpOJIeTaHHON padoTe.

Pabora ¢ nndopmanmeii:

yYMEHHE BbIOWPATh, aHATM3UPOBATh U UHTEPIIPETHPOBATH HHPOPMAIIHIO PA3ITUIHBIX BHIOB
u GopM mpencTaBieHNs, TOIy9aeMy0 U3 pa3HbIX HICTOYHHKOB (HAyYHO-TIOMYJISIpHAs JIUTeparypa
XMMHUYECKOTO COAEpXkKaHMsI, CIpaBOYHble TMocolus, pecypchl HWHTepHETa), KpUTUYECKU
OIICHHUBATh MPOTHBOPEYUBYIO U HEAOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE TIPUMEHSATh Pa3InIHbIE METOJBI U 3aIPOCHI TIPU TIOUCKE B 0TOOpE HHPOPMAIINH U
COOTBETCTBYIOIIUX JAHHBIX, HCOOXOIUMBIX JIJISl BBIITOJIHEHUS YUECOHBIX W TTO3HABATEILHBIX 33704
ornpenenEéHHOro TUIIA, npuodpeTeHue OTIbITa B obmactu UCIIOJIb30BaHUS
UH(POPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBIQJCHHE  KYJIbTYpOH  aKTUBHOTO
UCTIOJIB30BAHMS PA3IMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSTEIBLHO BBIOMPATH ONTUMATHHYIO
¢dopmy mpencraBieHus HWHOOPMAIMA W HWUIFOCTPHUPOBATH pEIIaeMble 3a7add HECIOKHBIMU
cXeMaMHu, [uarpaMmamu, IpyrumMu popmamu rpaduku U uX KOMOUHAIUSMU;

YMEHHE WHCIIONb30BaTh M aHAJIM3UPOBATh B Mpollecce Y4eOHOM U HCCIIenoBaTeIbCKON
NESATEIIbHOCTH UH()OPMAIIHIO O BIMSIHAH IIPOMBIIIJICHHOCTH, CEJIbCKOTO X03SHCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPYIKArOIIeH MPUPOTHON CPEJIbI.

KomMmyHHKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

yMEHHsI 3aJaBaTh BOIPOCHl (B XoAe aAuanora M (WIM) AMCKYCCHH) TIO CYIIECTBY
oOcykmaemMoil TeMbl, (OPMYIHPOBAaTH CBOU TMPEAJIOKCHHUS OTHOCUTEIIBHO BBITIOTHEHHUS
MPEIIOKEHHON 3aa4H;

YMEHHMSI IPEJCTABISITh MOTyUYeHHbIE Pe3yJIbTaThl I03HABATEIBHOM 1eATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh MPE3CHTALMI0 Pe3yAbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCTIIEpUMEHTa (J1a0OpaTOpPHOrO OMbITA, J1a0OPaTOPHOM pabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, Y4EOHOTO MTPOCKTA);

yMEHHsI y4eOHOTo COTPYAHMYECTBAa CO CBEPCTHHKAMH B COBMECTHOI NO3HaBaTeIbHOU U
UCCJIEZIOBATENbCKOM AESITeNbHOCTH NpPHU PEIIeHHH BO3HUKAIOIIUX MPOoOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTNIACOBAHMS MO3UIMI (00CYyXkIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBD», KOOPIWHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTSPUEB TI0 OIEHKE KauyeCcTBa
BBITIOJTHEHHON PabOThI U IPYTHE).

PeryasiTuBHbIe YHUBeEpcaJbHbIE y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITETILHO OMPENENsITh IeNId JIEATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATh,
KOHTPOJIUPOBaTh M TMPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO JESATCIBHOCTh, BBIOMPATH
HanOomee dA(pdexTuBHBIE CIMOCOOBI  pelieHuss Y4eOHBIX ©  IMO3HABAaTEIBHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABNIATh WM KOPPEKTUPOBATh MPEIIOKEHHBIN alroOpuT™M AEUCTBUN MpU
BBIMIOJTHCHUH 33JaHUil ¢ Y4€TOM TONYy4YeHHs] HOBBIX 3HAHUH 00 WH3y4aeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIHX, OLIEHUBATH COOTBETCTBUE TOIYYEHHOTO PE3yJIbTaTa 3asBICHHOW LIEJH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/IaraeéMble B YCIOBUU 3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATBI



B cocraBe mnpenMeTHBIX pE3yJAbTaTOB IO OCBOCHHUIO OOS3aTEIbHOTO COMACPKAHMA,
YCTAHOBJICHHOTO JaHHOW (eaepalbHONM paboueld IpOrpaMMmoi, BBIJCISIIOT: OCBOCHHBIC
oOyyarouiMMucs Hay4yHble 3HAHHUS, YMEHUS U CrocoObl AeicTBuii, crneuuduueckue s
npeaMeTHOH obmactu «XUMHS», BUIBl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaLNH, TPEOOPa30BAHUIO U TPUMEHEHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYAIHIX.

K koHiy oOyuenus B 8 kiacce mpenMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb C()OPMUPOBAHHOCTH Y 00YUAIOUINXCS YMEHUM:

® DACKpbIBaThb CMBICII OCHOBHBIX XMMHUYECKUX IOHATHUI: aTOM, MOJEKYJA, XUMUYECKUI
AJIEMEHT, TMPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OQHOpOAHAs M
HEOJTHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTENbHAs AaTOMHAas M MOJIEKYJspHas Macca,
KOJINYECTBO BEUIECTBA, MOJIb, MOJISIPHAS MAacCa, MACCOBAsI 10JISI XUMHUYECKOTO JIEMEHTA
B COCIMHEHHMM, MOJSPHbIA 00BEM, OKCHJ, KHUCIIOTAa, OCHOBAaHHUE, COJb,
AIIEKTPOOTPHULIATETILHOCTD, CTENICHb OKUCIICHHS, XUMUYECKas PeaKius, KIacCupuKaIms
peakLuii: peakiuy COeTMHEHUS], pEaKuu pa3IoKEeHHsI, peaKlluu 3aMeIICHUs], peaKIuu
oOMeHa, 9K30- U HJO0TEPMHUECKHE PEaKIUu, TEIUIOBOM 3 (deKT peakiuu, Sapo aToMa,
SNIEKTPOHHBIN CIIOM aroma, atoMHas OpOuTanb, paguyc aromMa, XHUMHUYecKas CBs3b,
NOJISIpHAsl M HENOJspHAsl KOBAJEHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KaTUOH, aHMOH,
pacTBOp, MaccoBas J10Ji BELIECTBA (MIPOLIEHTHAs KOHLIEHTPAlKsl) B PaCTBOPE;

® JJUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX IOHSITHH W INPUMEHATH ITH
MIOHSITHSI TIPU ONMCAHUU BEIIECTB U UX NPEBPALLEHUI;

® UCIONB30BaTh XWMHUYECKYI0 CHUMBOJHUKY JJIsi COCTaBlIeHHs (OpMyn BelIecTB H
YPaBHEHUN XUMUYECKUX PEAKLIM;

® OIpeneNsiTh BAJICHTHOCTh aTOMOB JIIEMEHTOB B OMHAPHBIX COENWHEHHSX, CTEICHb
OKHUCJIEHUSI DJIEMEHTOB B OWHApPHBIX COEAMHEHUSAX, NPUHAAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KIacCy COeAMHEHHH 1o QopMmynam, BHA XHUMHYECKOW CBS3HU
(KoBaJIeHTHAsI U UOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSX;

® packpeiBath cMmbich [lepuoamyeckoro 3akona JI. M. MenneneeBa: JeMOHCTPUPOBATH
MNOHUMaHUE MEPUOAMYECKON 3aBUCHUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT HX
nosoxkeHust B llepuonuueckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTaJIpo;

® OmuchiBaTh U XapakTepu3oBarh Tabnuunyro Qopmy Ilepuonuyeckoir cucTeMbl
XMMHUYECKUX 3JIEMEHTOB: pa3ivyaTh IOHSITHUS «mIaBHas noarpynna (A-rpynmna)» u
«mobounas noxarpynna (b-rpynma)», manele ¥ OOJdbIIME MEPUOAbI, COOTHOCHUTH
o0o3HaueHus, KOTopble umeroTcss B Tabmuue «llepuoanueckas cucreMa XMMHYECKUX
anemeHToB J[. M. MenzaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XMMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsia fAapa, oOIiee YUCIO 3JIEKTPOHOB U
pacnpeziesieHue UX 10 JIEKTPOHHBIM CIIOSIM);

e KiaccupUIUPOBATh XUMUYECKHUE DIEMEHThI, HEOPTaHUYECKUE BEIeCTBA, XUMUUECKUE
peakuuu (1O YUCIy M COCTaBy YYacTBYIOUIMX B PEaKIMM BELIECTB, 110 TEINIOBOMY
abdexry);

® XapakTepu30BaTh (OMMCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  TOATBEpXkJas  ONMCAaHUE IPUMEPAMH  MOJIEKYJISPHBIX  ypaBHEHUM
COOTBETCTBYIOLUX XMMHUECKUX PEaKni;

® [IPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IIPOTEKAHUSI XMMUUYECKHUX IIPEBPAILCHUN B Pa3IMUHBIX YCIOBUSIX;



BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJI0 XMMHYECKOTO 3JIEMEHTA 1o (popMylie COeAMHEHUs, MaCCOBYIO JIOJIO BEIlleCTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKIlvy;

MIPUMEHATh OCHOBHBIC ONEPAIMHN MBICIUTEIBLHON NESITEIbHOCTU — aHAJIU3 U CHUHTE3,

CpaBHEHUE, 00001IeHHE, CHCTEMAaTH3aInIo, KiIaccu(uKaiuioo,  BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JUISI M3YYCHHSI CBOWCTB BEIICCTB M XUMHUYCCKUX
peakuuid, eCTEeCTBEHHO-HAay4YHbIe METOIAbl TO3HAHHUS — HaOMIoNeHNe, W3MEpEeHHe,

MOJIEJIMPOBAHUE, IKCTIEPUMEHT (PEabHbII U MBICICHHBIH);

CIIeJIOBaTh MpaBWJaM TIOJb30BaHHUS XUMHUYECKOM TOCyIol Uu J1abOpaTopHBIM
o0opynoBaHHEM, a TaKXe IMpaBWIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH 10 BBITIOJTHEHHIO J1a00PaTOPHBIX XUMHYECKUX OIBITOB TIO TIOTYUYCHHUIO
U COOMpaHHWIO Ta3000pa3HBIX BEHIECTB (BOAOPOIA M KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C OMpeeIEHHON MacCOBOM J10Jiel pacCTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh
Y MPOBOAUTH XUMHUYECKUE HKCIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIIbI0 HHIUKATOPOB (JIakMycC, GeHONPTATCHH, METHIOPAHK U IPYTHE).

K xoniy oOyueHus B 9 kjacce npeiMeTHbIE pe3yibraThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(POPMHUPOBAHHOCTD y OOYUAIOIUXCSA YMEHHMH:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKUX TOHSATHH: XMUMHUYECKHH DJIEMEHT, aToM,
MOJIEKyJla, MOH, KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CI0KHOE BEILIECTBO, BAJICHTHOCTb,
NIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHMCIEHHS, XMMHUYECKas peaklus, XMMHUYecKas
CBSI3b, TEIUIOBOU A(PQEKT peakiuu, MOjb, MOJSPHBII 00bEM, pacTBOP, NEKTPOIUTHI,
HEDJICKTPOJIUTHI, DIEKTPOIUTHUYECKAsT JUCCOIHMAILNSA, pEaKUH HOHHOTO OOMEHa,
KaTalm3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble M HeOOpaTUMble pEeaKlu,
OKHCIIMTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  OKUCIUTENb,  BOCCTAaHOBUTEID,
OKHCJICHME U BOCCTAHOBJIEHHE, aJUIOTPONHUs, aM(pOTEPHOCTb, XUMHYECKasi CBS3b
(KoBaJIeHTHasl, MOHHAsA, METaJUNIM4ecKas), KpPUCTAJUIMYEeCKas pemeTKa, KOppo3Hs
METAJJIOB, CIUIaBbI, CKOPOCTh XHUMHUYECKOW pEaKIH, IMPEIeNbHO IOMyCTUMAst
koHueHtpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX IMOHATUH M HPUMEHSTH 3TH
TIOHATHS TIPU ONMCAHUH BEIIECTB M UX MIPEBPAILCHHIA;

UCIOJb30BaTh XHUMHUYECKYI0 CHUMBOJMKY Ul COCTaBiI€HUs (OpMyNl BELIECTB MU
YPAaBHEHUN XUMUYECKUX PEAKLIMM;

OTNIPENENIATh BAJICHTHOCTh M CTENCHb OKUCICHUS XHMHUYECKHX JIIEMEHTOB B
COEMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAJUIEKHOCTh BEILECTB K OINpPEAeIIEHHOMY
KJIacCy COEOUHEHUH 1Mo (opmylaMm, BUJ XUMHUYECKOM CBSI3M (KOBaJEeHTHAas, MOHHa,
METaJUTMYEeCKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsi HOHA IO XHUMHYECKON
dbopmyrie, xapakTep Cpeibl B BOIHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCTUHEHUH, THII
KPUCTAJUINYECKOM PeIIETKH KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIci llepuonnueckoro 3axkona [[. M. MenaeneeBa u 1€MOHCTPUPOBATh
€ro MOHWMAaHMe: ONHCHIBaTh M XapaKTepu3oBaTh TabimmuHyto (Gopmy Ilepronndeckoit
CHUCTEMBbl XMMHYECKUX OJJIEMEHTOB: pa3iuyaTb [OHATUS «IJIaBHas MOATpyMIa
(A-rpynmna)» u «mobouynas noxarpynmna (b-rpynma)», manble W OosblIME TEPHOABI,
COOTHOCHTHb O0O3HAueHHsI, KOTOphIE MMEIOTCS B TEPHOIUYECKOr Tadmuie, ¢
YHCIIOBBIMH XapaKTEPUCTHKAMU CTPOSHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M
3aps sizpa, o0Iee YUCo 3IEKTPOHOB U paclpesielIeHue UX IO JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMICTB »JJIEMEHTOB U UX



COCIMHEHUI B Mpejenax MallbIX NEPUOAOB M IIABHBIX MOATPYII C YYETOM CTPOCHHS
HX aTOMOB;

KJIaCCU(PUITUPOBATh XUMHUYECKUE DIIEMEHTBI, HEOPTAaHNYECKHE BEIIECTBA, XUMHYCCKHE
peakuuu (MO YUCITY M COCTaBYy YYACTBYIONIMX B pPEaKIMH BEIIECTB, IO TETLIOBOMY
3 eKTy, Mo U3MEHEHHIO CTETIeHEH OKHUCICHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATh) OOIMKME W CHEU(UUECKHE XHMHYECKHE CBOHCTBA
MIPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPXKAAsl ONMMCAHUE TPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIUH;

COCTABJISITh YPABHEHUS AJICKTPOJIUTUYECKON TUCCOLMAIMUA KUCIIOT, IEJI0YEH U COJIeH,
MOJTHBIE W COKPAIIEHHBIE YPAaBHEHUS peakiMii HOHHOTO 0OMEeHa, YpaBHEHUS PEaKIIHii,
MOATBEPKIAIOMINX CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKAY BEIIECTBAMH
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUSI JIEKTPOHHOTO OajlaHca 3TUX PEeaKlInii;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT HUX CTPOEHHMS, BO3BMOKHOCTH
MPOTEKaHUSI XUMUYECKUX MTPEBPAILICHUI B Pa3IMUHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO dJIEMEHTa 10 (popmysie COeMHEHHs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEeaklny;

coONonarh TpaBWia IOJIB30BAHUS XHMHYECKOM TIOCYIOM U  JIaDOpaTOpHBIM
o0opymoBaHueM, a TakXKe MpaBWia OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKLHUSAMHU IO BBITIOJHEHHIO JT1a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOTYYEHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHUAKA U YIJICKUCIIOTO ra3a);

MPOBOANTH PEAKIMHU, MOATBEPKIAIOIINE KAYECTBEHHbIA COCTAB Pa3JIMYHbIX BEIIECTB:
pacmo3HaBaTh OMNBITHBIM MyTEM XJOPHA-, OpOMHI-, MOAWUI-, KapOoHaT-, docdar-,
CWIHKAT-, Ccynb(haT-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHS W HOHBI H3YYCHHBIX
METaJIOB, NPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIC OINEPALUM MBICIUTEILHON JEATEIbHOCTH — aHAJIU3 W CHHTE3,
CpaBHEHHE, OOOOIICHHE, CHUCTEMATHU3AIMI0, BBIABICHUE MPUYNHHO-CICICTBEHHBIX
CBSI3¢M — I M3y4YEHUs CBOMCTB BEIIECTB M  XHUMHUYECKUX  PEAKLHI,
€CTEeCTBEHHO-HAyYHbIE METO/IbI TO3HAHUS — HAOJIOACHUE, M3MEPEHUE, MOJICITMPOBAHNUE,
AKCIIEPUMEHT (peaibHbI U MBICIICHHBIN ).



2. COAEP) KAHUE OBYYEHUA

8 KIIACC

I[lepBoHaYaIbHBIE XUMHYECKUE TIOHATHS

[Ipenmer xumuu. Ponb XMMHM B KM3HH 4YEJOBEKAa. XMMHS B CUCTEME HayK. lTena u
BemecTBa. Du3MUECKHe CBOMCTBAa BEIIECTB. ArperaTHoe COCTOsHHME BemecTB. [loHsTHE O
MeTOAax MOo3HaHMsI B XUMUH. UncThle BemecTBa U cMecu. CocoObl pa3/ieIeHusl CMeCei.

ATOMBI U MOJIEKYNbl. XHUMHYECKHE HJIeMEHTbl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocTeie u crokHbIE BElIeCTBA. ATOMHO-MOJIEKYISIPHOE YUEHUE.

Xumnueckass ¢dopmyna. BameHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BelecTB. OTHOCHUTENbHAsA aTOMHAs Macca. OTHOCHUTENIbHASI MOJIEKYJIsIpHAs
Macca. MaccoBasi 707151 XMUMUYECKOTO 3JIEMEHTA B COIMHEHUH.

KonmnuectBo BemectBa. Monb. MonsipHas Macca. B3auMoOCBS3b KOJIMYECTBA, MAacChl U
YuCia CTPYKTYPHBIX €IUHUIL BemecTBa. Pacuérel mo opmynaMm XUMUUECKUX COCTUHEHUHN.

®u3znuecKkue U XUMHUYECKHE SIBICHHA. XHMMHYECKas peakuuss M e€ INpU3HAKU. 3aKOH
COXpaHEHHUsl MacChl BEIIeCcTB. XUMHUYECKHE ypaBHeHUs. Kinaccudukanus XuMUIECKUX PeaKuit
(coenuHeHMSI, Pa3IOKEHHUs, 3aMEIICHHSI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IMOCynoH, mpaBujiamMu paboThl B jJaboparopuu U mnpuéMamu
oOpaiieHusi ¢ 1abOpaTopHbIM O0OpyAOBaHHWEM, M3YYCHHE U ONMUCaHUE (PU3MYECKUX CBOMCTB
00pa3Ii0B HEOPraHUIECKUX BEIIECTB, HAaOMOneHNe GPu3ndecKkuX (TUIaBIeHUE BOCKA, TasTHUE JIb/IA,
pactupaHue caxapa B CTyIKe, KUTIEHWE M KOHJICHCAIMsI BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHUE MEIHON IPOBOJIOKH, B3aUMOACHCTBHE MeJla C KUCIIOTOM) SIBJICHHUM, HaOIIOIEHNUE 1
OTMCaHNEe TPU3HAKOB MPOTEKAHUA XUMHUUYECKUX PEaKIUi (pa3IoxKeHHe caxapa, B3auMOJIeHCTBUE
CEepHON KHCIOTHI ¢ XJopuaoMm Oapus, pasnoxkenue runapokcuaa meau (II) mpu HarpeBanuu,
B3aUMOJICHCTBHE Kene3a ¢ pacTBopoM coiu menu (I1), nzyuenue cnocoboB pasaeneHus: CMecei:
C TIOMOIIBIO MarHuta, (UIBTpOBaHHE, BbINApUBaHUE, AUCTWUIALMSI, Xpomarorpadus,
MPOBEJCHUE OYUCTKU TMOBAPEHHON coJM, HAONIOIEHHE W OINHCAaHUE PEe3yAbTaTOB MPOBEICHUS
OMbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMs MAacChl, CO3JaHUE MOJeNed MOJEKy
(1IapocTepKHEBBIX).

Ba:xkHeiinmue npeacraBuTe/ M HEOPraHMYeCKNX BelleCTB

Bo3nyx — cmech ra3zoB. CocraB Bo3nyxa. Kucimopoa — 3eMEHT U MPOCTOE BEIIECTBO.
Haxoxnenune kuciopoga B mpupoje, Gu3ndeckrue 1 XUMUYECKHUE CBOMCTBA (PEAKIIUU TOPCHHS).
Oxcuppl. [lpumenenne kwucimopona. CrocoObl TMONMyYCHHS] KHCIOpPOAa B Jaboparopuu U
npombilnuieHHOCTH. KpyroBopotr kucnopona B npupozae. O30H — amioTponHas Moauduxamus
KHCIJIOpOAA.

TeruoBolt >(PQPEKT XUMHUYECKON peaklUuu, TEPMOXUMHUYECKHUE YPaBHEHHUS, D3K30- U
SHIOTEPMUYECKHE peakiuu. TOIUIMBO: yrojiib U METaH. 3arps3HEHUE BO3AyXa, YCUJICHUE
napHUKoBOTo 3 exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonopon — »snmemMeHT M mpocroe BemectBo. Haxoxaenue Bopopoga B IpUPOIE,
(u3nuecKkre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TTonyueHusi. KucioTs! u comnm.

Mosnsipublii 00bEM ra3oB. Pacuérbl Mo XUMHUYECKUM YPAaBHEHUSIM.

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopsl. Hacklmenueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBOpuMOCTh BeliecTB B Boje. MaccoBas 40js BelleCTBa B
pacTBope. XUMHUECKHE cBOMCTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B NPHUPOJE M B XKU3HU



yenoBeka. KpyroBopor Boabl B npupone. 3arps3HeHHe NpUpoAHbIX Boa. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanuss nHeopranmueckux coeaumHeHuil. Oxcunapl. Kimaccudukanms OKCHIOB:
coneoOpasyrolue (OCHOBHbBIE, KUCIOTHBIE, aM(OTepHBIe) U HeconeoOpasyroie. Homenknarypa
okcu10B. du3nueckre U XMMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaoB.

OcuoBanmst. Kiaccupukanms OCHOBaHMIA: INENOYM M HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. PU3MYECKME U XMMHUYECKHE CBOMCTBa OCHOBaHUU. [lomyueHwue
OCHOBAHUH.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usnueckue U XMMUYECKUE
cBoricTBa KUCIOT. Pan aktuBHOCTH MeTtaiuioB H. H. beketoBa. [lonyuenne kucnor.

Comu. Homenknarypa coneit. dusnveckne u XMMHUUECKUE CBOMCTBa coied. [lomyuenue
COJIEH.

I'eneTnueckas cBA3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eNICHUE COEepKaHUs KUCIOpoJa B BO3AYyXe, MOIydYeHHE, COOMpaHue,
pacno3HaBaHHE€ U HM3Y4YCHHE CBOMCTB KHUCIOPOAA, HAONIOACHHE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM UM YCIJIOBHSI BOZHMKHOBEHHUS U INPEKpALIeHUs ropeHus (mokapa), 03HaKOMJICHUE C
o0Opa3llaMu OKCHJIOB U OIMCAaHHE WX CBOICTB, NONy4YeHUE, cOOMpaHWe, paclo3HaBaHHE U
M3y4YeHHE CBOMCTB Boaopona (TopeHue), B3auMopaeicTBue Boaopoma ¢ okcuaom wmemm (1)
(BO3MOKHO HCIIOJIB30BaHUE BUEOMATEPHAIOB), HAOMOIeHHE 00Pa310B BEIIECTB KOIUYECTBOM |
MOJb, HCCIIEIOBAaHHE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C Pa3IMYHON PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PAaCTBOPOB C OINPENECIEHHOW MacCOBOM J0JIed PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJbl C METaUIaMHM (HaTpueM M KajblueM) (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEepUaloOB), HCCieoBaHEe 00pa3lloB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIIACCOB,
HaOMoieHne U3MEHEHUs OKPAaCKM HHIUKAaTOpOB B PAcCTBOPAX KHUCJIOT W IIEJIOYeH, M3ydeHue
B3aumonelcTBua okcuaa meau (II) ¢ pacTBopoM cepHOM KHMCIOTBHI, KHUCJIOT C METaJulaMH,
peakuuii HEWTpaau3aluu, T[OJIy4eHHE HEpPACTBOPUMBIX OCHOBaHHUM, BBITECHEHHE OJHOTO
MeTajula JPyruM U3 pacTBOPA COJIM, PEIIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUID.

Ilepuonuyecknii 3akoH u Ilepuoauyeckas cucrema xummudeckux diemenros /. H.
Menneneea. CTpoeHue aroMoB. XUMHYecKas cBsI3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie TOMBITKU KIacCU(PHUKAIINE XUMHUYECKUX 3JIeMeHTOB. [IoHATHE 0 Tpymmax CXOIHBIX
JIEMEHTOB  (IIEJIOYHBIE M IIEJOYHO3EMEJbHBIE METAJIbl, TaJOreHbl, WHEPTHBIE TIa3bl).
DJeMeHTHI, KOTOpble 00pa3yroT aM(pOTEPHbIE OKCHUJIBI U THIPOKCH/IBI.

[lepuoanveckuit 3akoH. Ilepuoamdyeckas cucrema xuMuueckux ssemeHToB [, U.
MenneneeBa. KoporkomepuogHas u piuHHONepuonHas ¢opmbl [lepuogudeckoil cucTeMsl
xumuueckux anemeHtoB [[. M. Mengeneesa. Ilepuonsl u rpynmnbl. Du3znueckuii CMBICH
HOPSIKOBOIO HOMEPA, HOMEPOB MEPHOAA U IPYMIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX saep. M3orombl. OnekTponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHYECKUX deMeHTOB llepuonnyeckoi cucTeMbl
. W. Menneneea. XapakTepUCTUKA XUMHUYECKOIO 3JIEMEHTAa II0 €ro IIOJOKEHUIO B
[Iepnonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH W3MEHEHUS PainyCca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYMIaM U MEPUOIAM.



3nauenue Ilepuonnueckoro 3akona u [lepuoguyeckoil cuCTEMbl XMMUYECKHUX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U ipakTtuku. [. 1. MenaeneeB — y4€HbIN U TPpaKIaHUH.

XuMu4aeckas CBSI3b. KoBanenTtHas (momnsipHas u HETIOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATENBHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBA3b.

Crenenb  okucieHusd. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakuuu. [lporecce
OKHUCJICHUSI U BOCCTaHOBJIEHUsI. OKUCIUTETU U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3yuyeHue oO0paslioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJICHCTBUE THAPOKCHIA
IIMHKA C pacTBOpaMu KHUCJOT M ILEJI0Yed, MPOBEIECHUE OMBITOB, WUTHOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEeAKIUi (TOPEHHE, PEAKIINH PA3JIOKEHHS, COSTUHEHNS).

Mescnpeomemnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€W MPHU U3yYEHHH XMMHUU B 8 KJIACCE OCYLIECTBISAETCA
Yyepes3 UCIIONb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MMOHATHH, SBISIOUIUXCS
CHUCTEMHBIMU JJIsI OTACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC TTOHATHUS: HAyYHbIN (haKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KiacCU(pUKaIUs, NEPUOIUYHOCTb, HAOMIOACHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUE, MOJIENb, SIBJICHUE.

®dusuka: wmarepus, aroM, O3JCKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIbI,
PaIuOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUNM 3apsll, BEUIECTBO, Telo, 00BEM, arperaTrHoe
COCTOSIHHE BEIIECTBA, ra3, (U3WYECKUEe BEIWYUHBI, €IUHUIBI U3MEPEHHUS, KOCMOC, IJIAHETHI,
3BE361, ColHIE.

Buonorwust: porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rtuapocdepa, MuHEpanbl, TOPHBIE TIOPOJIBI, TOJE3HbBIE
HCKOTIa€Mbl€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4ecKasi peaKius

[lepnonnueckuit 3akoH. llepuoguueckas cucremMa XuMHYecKux dsmeMeHToB [J[. M.
MenneneeBa. CrtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOWCTB XHUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajdusl, KAJIbLMS W HX COCIMHEHHH B COOTBETCTBHM C
MOJIOKEHHUEM 3J1eMeHTOB B [leproauueckoil cuctemMe u CTpPOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3U. THIIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTbD CBOWCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOU PEIIETKN U BUJIA XUMUYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHMX BEIIeCTB. XHWMHUYECKHE CBOICTBa
BEILECTB, OTHOCSIIMXCSA K Pa3jIU4HBbIM KJIACCAaM HEOPraHMYECKUX COCAMHEHHM, reHeTHYecKast
CBSI3b HEOPTAHWYECKUX BEILIECTB.

Knaccudukanus XMMHUUECKUX peaklUid M0 pa3lIMYHbIM MpPU3HAKaM (IO YHCIY U COCTaBy
YYacTBYIOIIUX B PEAKIMH BEHIECTB, MO TemIoBoMy AJ(deKTy, M0 HU3MEHEHHUIO CTeleHen
OKHUCJICHUS XMUMHYECKHX 3JEMEHTOB, [0 OOpAaTHMMOCTH, MO YYACTHIO KaTajau3aropa). JK30- U
SHJOTEPMUYECKHUE PEAKIUU, TEPMOXUMHUECKUE YPAaBHEHUSI.

[Tonsitue o ckopoctu XUMHUYEeCKoW peakiuu. [loHsTHe 00 O0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHsATHEe O TOMOreHHBIX M TIeTEepOreHHbBIX peakuusx. [lonsrue o
karanuse. [loHsTue o xumuyeckoM paBHOBeCHHU. DaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOU
peaKIuu 1 MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuum, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTEIBHON peaKkiuu. Cocrasienue ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C HCIOIb30BAHMEM METOAA DJIEKTPOHHOIO
OanaHca.

Teopust >MEKTPOTUTAYECKON AUCCONUALINM. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. KaTnoHsI,
AHUOHBL. MeXaHn3M JUCCOIMAlUU BEUIECTB C Pa3IU4YHbIMM BHJIAMH XHWMHUYECKOW CBS3H.
Crenenp auccounanuu. CuibHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakniun noHHOTO OOMEHa. YCNOBHS MPOTEKAHUS PEaKUWi MOHHOTO OOMEHa, MOJHBIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBa KHCIOT, OCHOBAaHHW M COJIEM B CBETE
NpEICTaBICHUA 00 DIEKTPOIUTUYECKOW auccorumanuy. KadecTBeHHblE peaklUd Ha HWOHBIL.
[TonsiTue o runponuse conen.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEUIECTB —
METAJUIOB W HeMeTaioB (Tpadura W anMmasa), CIOKHBIX BEHIECTB (XJIOpHUIa HATpuUs),
VICCIIEZIOBAHNE 3aBUCHMOCTH CKOPOCTHM XHUMHYECKOM pEaKIMM OT BO3JACHCTBHUS Pa3INYHBIX
(akTOpOB, HCCIEAOBAHHUE SJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOILECCa AMCCOLUAIIH
KHCJIOT, LIeJI04el U cosel (BO3MOYKHO HCIIOIb30BaHUE BUIE0 MaTepHalioB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOMIMX TMPU3HAKU MPOTEKAHMUS peakInii MOHHOro obmeHa (oOpa3oBaHuE OcajKa,
BBIJICJIEHHE  ra3a, oOpa3oBaHHE  BOJbI),  OMNBITOB,  WJUIIOCTPUPYIOLIUX  MPHUMEpPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOpEHUE, PEeaKLUH pPA3JIOKEHUs, COEAUHEHUs),
pacno3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KAaue€CTBEHHBIX pEakUui Ha HOHBI,
pelIeHne YKCIepUMEHTAIbHbIX 3a/1a4.

HemeTtannbl 1 BX coeTHHEHHSA

OOmas xapakrepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHS AaTrOMOB, XapaKTEpHBIC
crenieHd okucieHus. CTpoeHue M (QU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB — TraJOreHOB.
XUMHUYeCKHUe CBOMICTBa Ha MpHUMepe XJopa (B3aUMOJCICTBHE C MeTalllaMd, HeMeTalllaMu,
menoyamu).  Xuoposogopond. ConsiHas KHCIIOTa, XHMUYECKHE CBOWCTBA, IIOJIyYEHUE,
npuMeHeHue. J[eficTBre XJ10pa U XJIOPOBOAOPOIA Ha OPraHn3M YeoBeKa. BaxkHelme Xiopuasl
U X HaXOXJCHHUE B IPUPO/IE.

OO6mas xapaktepucThka 37aeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3MuecKkue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cepbl. AJUIOTPOITHBIE MOAM(UKALUMN KHCIOpPOAA U cepbl. XUMUYECKHE CBOICTBa
ceprl. CepoBofoposl, CTpoeHHE, (U3MYECKHEe M XMUMHYECKHE CBOMCTBA. OKCHIBI CEephl Kak
NPEICTaBUTENIN KUCIOTHBIX OKcHIOB. CepHasl KUCIIOTa, (PU3NUECKHUE M XUMHUYECKUE CBOICTBa
(oOmme kak mMpeAcTaBUTENs Klacca KHUCIOT M crenududeckue). XUMHUECKHEe peakluu,
JeKallde B OCHOBE IPOMBIIUICHHOTO CIoco0a IMONyuyeHHUs] CepHOW KHCIOThL. IIpumeHeHue
cepHol KucioThl. ColM CepHOM KUCIIOTHI, KAUeCTBEHHAs peakus Ha cyiabgar-uoH. Haxoxnenue
ceppl W €€ COeNMHEHUWH B TMpUpone. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAlOIeh Cpeabl
COCTMHEHUSIMHU Cephbl (KUCIOTHBIC NOXKIU, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALCHMUSL.

OOmass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTEMEeHH OKUCIEHHUS. A30T, pacnpocTpaHeHue B mpupoae, ¢Gu3NYecKue Hu
XUMHUYeckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero pu3n4ecKkue 1 XuMUIECKUE
CBOWCTBa, MOJNy4YeHue U npuMmeHeHune. Coinu aMMOHUS, X (pU3HUECKUe U XMMUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuusi Ha MOHbI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJIyYEHHUE,
(dbu3mvyeckne W XUMHUYECKHE CBOMCTBa (0OIIME KakK TPEACTABUTENs Kiacca KHUCIOT |
cnenuduueckue). Mcmnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KayeCTBE MUHEPAIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIICH Cpelbl COSIMHEHUSIMU a30Ta (KHCIOTHBIC



JOXKIM, 3arpsi3HEHHE BO3yXa, MOYBBI U BOAOEMOB). Docdop, amioTporHble MOTUPHUKAINN
docdopa, pusnueckue u xumudeckne cpoiictea. Oxcun docdopa (V) u docdopHas Kuciora,
¢u3nvecKkre W XWMHYECKHE CBOWCTBa, monmydeHue. lcmonb3oBanme ¢ocdaroB B KadecTBe
MHUHEpaJIbHBIX YI100peHuil.

OOmas xapakrepuctuka s1aeMeHToB [VA-rpynmbl. OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKkTepHbIE CTETIEHU OKHCICHHUS. YTIIEPOI, alJIOTPOIHBIE MOAU(HUKALINHU, PACTIPOCTPAHEHHE B
npupoze, Gpusmueckue U XUMHIECKne cBoicTBa. Ancopomms. KpyroBopot yriepoaa B mpupoe.
Oxcunel yrieposa, ux usnueckue M XUMHUYECKHE CBOMCTBA, eMCTBUE HA KUBBIE OPraHU3MBI,
NOJTy4YeHUEe M MPHUMEHEHHEe. DKOJOrHuecKrue mpobieMbl, cBA3aHHble ¢ okcuaoM yriepona (IV),
TUIOTE3a TIOOATLHOTO TOTEIICHHSI KJIMMaTa, MapHUKOBBIA 3PQEKT. YroibpHas KHCIOTa U e€
cond, WX (U3NYECKHEe W XHUMHYECKHE CBOWCTBA, IMONydeHHWE M NpuMeHeHune. KadecTBeHHas
peaxius Ha KapOoHaT-uoHbl. Mcnonb30BaHue kapOOHATOB B OBbITY, MEIUIIMHE, TPOMBIIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHavyanpHbIE TOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCOUHEHHUAX YIlIepona
(MeraH, »JTaH, OSTWICH, AaleTWICH, 93TaHOJ, IJIMIEPHH, YKCyCHas Kuciora). llpupomHbie
UCTOYHHUKHU YTJIEBOJAOPOAOB (yroib, NPUPOAHBIA ra3, He(Th), MPOLYKTHl HX HepepadOTKu
(OeH3uH), UX pOsb B OBITY M NPOMBIIUIEHHOCTHU. [IOHATHE O OMONIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OelKax, YyIIeBOJax — M HX pPOJM B JKU3HU 4YeloBeKa. MaTepHallbHOE€ €IMHCTBO
OpPTaHUYECKHUX ¥ HEOPTaHUIECKHUX COSTUHEHHH.

KpemHuii, ero @usnueckue M XUMHUYECKUE CBOWCTBA, IOJyYyeHHE M INPUMEHEHHUE.
Coenunenuss kpemHuss B mnpupoge. OOmme mnpexacraBieHuss o6 oxcuae kpemuus (IV) u
KpeMHHUEeBOH Kuciiore. CHIIMKAThI, UX MCIIOIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. Baxkneiimue
CTPOMTEINIbHBIE MaTepuajbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeToH, xkene300eToH. I[Ipobmembr
0€30I1aCHOI0 UCIOIb30BAHUS CTPOUTENIbHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

U3y4yeHne oOpa3loB HEOPTaHMYECKHUX BEIIECTB, CBOWCTB COJSIHOM KMCIIOTHI, MPOBEIACHUE
KAQueCTBEHHBIX PEaKIWi Ha XJIOPUA-UOHBI W HAOIIOJIEHUE TPU3HAKOB MX MPOTEKAHMUS, OIIBITHI,
oTpakarolmue (U3N4YEeCKHe U XMMHUYECKHE CBOWCTBA TaJIOTEHOB M MX COEIUHEHUH (BO3MOXHO
UCIIOJIb30BaHME BUIECOMATEPUANIOB), O3HAKOMJICHME C O0pa3liaMu XJIOPUIOB (TaJOreHua0B),
O3HAKOMJICHHE C o0pa3namMu ceppl U €€ COCOTUHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), HaOIIoeHne Tpolecca OOyIIMBaHUS  caxapa TOJ  JICUCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCJIOTHI, M3yUYeHUE XUMHUYECKHUX CBOWCTB pa30aBICHHOW CEpHOMU
KUCJIOTBI, NPOBE/IEHNE KAaueCTBEHHOM peakuuu Ha cyiab(arT-uoH U HaONofeHue NMpH3HakKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3NYECKHMMM CBOWMCTBAMH a30Ta, ¢ocdopa U UX COETUHEHUIH
(BO3MOYKHO HCITOJIb30BAHNE BHEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIOOpEHHIA,
NOJTy4YeHUue, coOMpaHue, paclo3HaBaHHME M HU3yYeHHE CBOMCTB aMMHUaka, IpPOBEJCHHE
KAQueCTBEHHBIX peaKIUil Ha HOH aMMOHHUA U Qoc]aT-uoH U U3ydeHHEe PU3HAKOB UX NPOTEKaHUs,
B3aMMO/JIEHCTBHE KOHLIEHTPUPOBAaHHOW A30THOM KHCJIOTBHI C MEIbIO (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), HW3yYeHHE MOJENIeH KPHUCTAUIMYECKUX peméToK anmasza, rpadura,
¢yniepeHa, 03HaKOMJIEHHE C IIPOLIECCOM aCOPOLIMK PaCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
ymiéM W yCTpOMCTBOM IPOTHBOrasa, IONy4eHHE, coOMpaHue, paclo3HaBaHME U M3ydeHUE
CBOWCTB YIVIEKHCIIOTO ra3a, IPOBEACHNE KaYeCTBEHHBIX peakluili Ha KapOOHAT U CHIIMKAaT-HOHBI U
U3y4eHHE TMPU3HAKOB HMX TPOTEKAHMs, O3HAKOMJICEHHE C MPOAYKIHEH CHIMKATHON
IPOMBIIIIEHHOCTH, PELICHUE SKCIEPUMEHTAIbHbBIX 3aJad 1o TeMe «BaxkHeilne HeMeTanasl U
UX COEIUHEHUS.

MeTaJlibl M UX COEAMHEHHS



OO0mass xapakTepucTHKa XWMHUYECKUX DJJIEMEHTOB — METAJIOB HAa OCHOBAaHUHM HX
nonoxkeHus B [lepruoanueckoi cucreme xumuuyeckux sneMmeHToB . M. MeHneneeBa u cTpoeHus
atomoB. CTpoeHHe MeTa/uioB. MeTamummueckass CBs3b M METaJUIMUECKash KpPUCTAITUYEeCKas
peméTka. OJEKTPOXMUMHYECKUN psIi HalpsKeHUH MeTauioB. PU3HUEeCKHe U XMMHYECKHE
cBoiicTBa MeTasuioB. OOIue crocoObl Mony4eHus MeTaioB. [IoHATHE O KOPPO3UU METAJIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Kopposuu. CIIaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY ¥ MPOMBIIIJIEHHOCTH.

[[{emounbie MeTabl: nonoxeHue B [lepuonnueckoil cucreMe XUMUYECKUX 3JIEMEHTOB J1.
N. MengeneeBa, cTpoeHHE UX aTOMOB, HaxoxieHUEe B mpupoae. dOusmyeckre U XUMHUECKUE
CBOICTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI U TUIPOKCUABI HATpHs U Kanus. [IpumeneHue
IIETOYHBIX METAJUIOB U UX COCTMHECHUM.

[[lenoyHo3eMeNnbHBIE METAIBI MAarHUM M KajdblUid: mojoxkeHue B Ilepumommueckoit
cucteMe xumuueckux snemeHToB JI. WM. MenaeneeBa, cTpoeHHME MX arOMOB, HAXOXICHUE B
npupone. OU3NYECKUE U XUMMHUYECKHE CBOKWCTBA MArHUS M KaJblUsA. BakHeWlune coeaquHEHUs
KaJblus (OKCUI, TUAPOKCH, CoJin). JKECTKOCTH BOJBI M CTIOCOOBI €€ yCTpaHEHUSI.

Anmomunuii: nonoxkenue B Ilepumomuueckoit cucreme xumuueckux saemeHToB . .
MenaeneeBa, CTpOCHHE aTOMa, HaxOXKJAE€HHE B npupoae. Ouznueckue U XUMHUECKUE CBOICTBA
anmroMuHMS. AM(OTEpHBIE CBONCTBA OKCH/IA M THAPOKCH]IA ATFOMIHHSL.

Keneszo: mnonoxenue B Ilepuognueckoil cucreme XuMH4eckux osnemeHtoB /[l .
MenpeneeBa, CTpOCHHE aTOMa, HaxOKJIE€HHE B npupoae. Puznueckue U XUMHYECKUE CBOMCTBA
xkene3a. Oxcunbl, Tuapokcuasl u comu kenesa (II) u xemesza (III), ux cocras, cBoiicTBa u
MOJTy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMu METaJUIOB U CIUIaBOB, HUX (PU3UUYECKUMHU CBOWCTBAMH,
U3yueHUE PEe3YyJIbTaTOB KOPPO3MHM METauioB (BO3MOXKHO HCIOJIB30BAHHE BHUAEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHSI OKCHIA KAIBIIHSI U HATPHS C BOAOW (BO3MOXKHO HCITOJIE30BAaHUE
BUJIEOMATEpPUAJIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BONBI, MpOIlEcca TOPEHHUs Kejie3a B
Kuciaopoge  (BO3MOXKHO — MCIIOJIb30BaHHME  BHUAEOMATEpPHANIOB), MPHU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKlMii Ha MOHBI: MarHus, Kajdblus, aTIOMHUHUS, IMHKa, kene3a (II) u xenesza
(IIT), menu (II), HabmromeHNe U OMHMCAHUE MPOIIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMM HATPHUA,
KaJaus ¥ KaIblus (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPUAJIOB), UCCIICIOBAHIE aM(OTEPHBIX
CBOMCTB THJIPOKCUJA AJFOMUHMS U THAPOKCUIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a4a4 110
TeMe «BaxkHel1ne MeTaibl U UX COCTUHEHUSD.

XuMHS U OKPYKAKIIAA cpeaa

BemecTBa u marepuanbl B MOBCETHEBHOW JKM3HU 4eloBeKa. be3onmacHoe MCIob30BaHUE
BEUIECTB M XUMHUYECKUX peakuuid B ObiTy. [lepBas momomp Nnpu XMMHYECKHX OXOrax u
OTpAaBJICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKpYXkarolel cpebl (mpenenbHas JOMyCTUMas KOHIICHTPALIHs
Bemects, nanee — [1/IK). Posib xuMuu B perieHuu 3K0JI0rn4eCcKuX mpooiaem.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3IoB MaTepUasoB (CTEKIIO, CIUIaBbl METAIIJIOB, MOJTUMEPHBIC MATEPHUAIIBI).

Mesxicnpeomemnuie ceasu

Peanuzanusi MEXIpPEIMETHBIX CBSI3€M MPU U3YUYCHUH XUMHUHU B 9 Kilacce OCYIIECTBISETCS
yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATHH, SBISIOLUXCS
CHUCTEMHBIMU I OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIMKJIA.



OO01mue ecTeCTBeHHO-HAyYHbIE MMOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CHHTE3, KJIaCCI/I(l)I/IKaI_II/ISI, NEPpUOANIHOCTD, Ha6JIIOI[€HI/I€, OKCIICPUMCHT, MOACIUPOBAHUC,
H3MepeHHe, MOJIeNb, ABJICHUE, TAPHUKOBBIHN 3(h()EKT, TEXHOIOTHsI, MaTepUaIbI.

®dwusnka: wmarepus, aroM, JJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIHWI, W30TOIIBI,
pPaAMOAKTUBHOCTh, MOJEKYla, OJICKTPUUYECKH 3apsa, TPOBOJHUKH, IOJYIPOBOTHUKH,
JIMRJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNo, 00BEM, arperaTHoe COCTOSHHE BEUIECTBA, Tas,
pacTBOp, pacTBOPUMOCTh, KPHUCTAJUTMUECKash pEmIETKa, CIUIaBbl, (PU3WYECKUE BEITUYUHBI,
€IMHUIIBI K3MEPEHHS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIE yIOOpEHUs,
MHUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITMTATCIIbHLIC BCUICCTBA.

l'eorpadusa: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE TIOPOIBI, TOJE3HbBIE
HCKOTIaeMbI€, TOIUINBO, BOJTHBIE PECYPCHI.



3. TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM K n JuekTpoHHbIE (LN pPOBbLIE)
n/n NpPOrpamMmbl Bcero OHTPOJIBLH PAKTHYECK o0pa3oBare/ibHbIE pecypchl
ble padoThl ue padoThl

Pazaen 1. IllepBoHavyajbHble XUMHYECKHE NOHITHS
1.1 ?(:TZ:{(I:{T;IB;HIZ?{X;I;? §6Zz§;zecmﬁ 5 2 Bubmorexa LIOK

' P https://m.edsoo.ru/7f41837¢c

JIESITEILHOCTH YEJIOBEKa
bubmuoreka [JOK

1.2 BelmectBa 1 XUMHUYECKHUE PEAKITUN 15 httns://m.edsoo.ru/7f41837c

Hroro mo pazgeiny 20

Paznen 2. BaskHelinye npeacTaBuTEIH HEOPraHUYECKUX BEIIECTB
71 Bozayx. Kucnopoa. [Tonsitue 00 6 bubnuorexa LIOK

) OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o kucinorax u 3 1 bubmuoreka [IOK

) COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsr. [Tonsitie 00 5 1 bubnmmorexa [JOK

' OCHOBAHMIX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIaCCHI 1 1 bu6muoreka [IOK

' HEOPTaHWYECKHUX COCTUHEHHH https://m.edsoo.ru/7f41837¢

Htoro no pazueny 30

Pasznea 3. [lepuonnueckuii 3akon u [lepuoagnueckas cucrema xummnueckux djaemMenToB . U. MenaesneeBa. CTpoenne aToMoB.
XuMuuyeckas cBa3b. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH

3.1

[Teproguueckuii 3aKk0H U
[Teproanueckas cuctema
XUMHUUYeckux 3yemenToB 1. Y.
Menpeneesa. CTpoeHHE aToMa

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢



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

XUMHYECKAS CBA3b.

39 0 2 bu6muoreka [IOK
) KUCIIATEIBHO-BOCCTAHOBUTEIBHBI https:/m.edsoo rw/7f41837c
€ peaKluu OUps://m.edso0.rw/ /12165 /¢

" 15 bubmoreka [IOK
TOTO 1O pasaety https://m.edsoo.ru/7f41837¢

p 3 bubanoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoJsinyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesnoB U TeM (uudpoBbIe)
Ne n/n NPOrpaMmblI Bcero KOHTpﬁoﬂLH Hpax;nqecx o0pa3oBaTe/ibHbIE
ble padoThl ue padoThl pecypebi
Pa3nes 1. BenecTBO 1 XMMHYeCKHE PeaKIUN
11 [ToBropenue u yriryOneHue 3HaHUH s bubnmmorexa [JOK
' OCHOBHBIX Pa3JesIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmoreka [IOK
' peaKIuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLIMALIUS. 3 1 bubmuoreka [JOK
) XHWMHYECKHE PEaKIIMK B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nesn 2. HemeTa/lsibl M MX COeTMHEHHS
71 OO01mmas xapaKTepUCTUKA XHMHYECKIX 4 1 bu6mmoreka [JOK
) anemeHToB VIIA-rpynmsl. ["ajiorenst https://m.edsoo.ru/7f41a636
o | S amemen e ; Buoresa 10K
' py - -eP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCcTUKa XMMHUYECKHX
bubmuoreka [IOK
23 aneMeHToB VA-rpynnbl. A30T, pochop u ux 7 1 https://m.edsoo rw/7f412636
COETMHEHUS RS ILCCR00. I AR
va | Sl s 8 , | Bromoem ok
' . py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COCIMHEHMUSI
Wroro o pazgeny 25
Paznen 3. MeTa/uibl M HX COeIMHEHUS
3.1 OO0mmue CBOMCTBA METAIIIOB 4 bubmorexa [IOK

https://m.edsoo.ru/7f41a636
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bubnmuoreka [IOK

3.2 Bakueiime MeTaluIbl U UX COSAUHEHUS 16 https://m.edso0o.ru/7f412636
Hroro no pazgeiny 20
Paszngea 4. Xumus u okpy:Kaiomasi cpeaa
4.1 BemectBa n Marepuanbl B KU3HU YEITOBEKA 3 bubnnorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pasueny 3
HasBanmue monyJjis
PeszepBHoe Bpems 3 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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ITOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
KosinyecTBO 4acoB
Ne Tema vooKa K I yieKTPOHHBbIE U (POBbLIE
n/n yp Bcero OHTPOILH paKTHHiec o0pa3oBare/ibHbIe pecypchl
ble pa0doTbl | Kue padoThl
1 [Ipenmer xumuu. Posib XUMHUM B )KU3HU YEJIOBEKA. 1 bubanoreka [IOK
Tena u BemnecTna https:/m.edsoo.ru/ff0d210c
2 IlonsTHe 0 MeTOAAX MO3HAHUS B XUMHHU 1 bubmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[MpakTudaeckas padora Ne 1 «IIpaBuiia paboTe B Bubmiorexa [IOK
3 JabopaToOpuu U MPUEMBI OOpAIIISHUS C 1 https://m.edsoo ru/f0d23de
ps:/m. .
71a00PATOPHBIM 00OPYTOBAHHEM))
4 Uuctele BemecTsa U cmecu. CriocoObl pa3ieneHust 1 bubmmorexa [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckas padota Ne 2 «Pa3nenenne cmecei 1 bubnanoreka [IOK
(Ha mpuMepe OYUCTKH IOBAPESHHOM COJIN))» https://m.edsoo.ru/ff0d28c8 |
6 ATOMBI U MOJIEKYJTBI 1 bubmmorexa HOK
Y https://m.edsoo.ru/ff0d2a6c |
7 XHUMHYECKHE AJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubanoreka [IOK
XUMHYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
bubanoreka [IOK
8 IIpocThie U ClIOKHBIE BEIIECTBA 1 hitbs://m.edsoo.ru/ff0d2a6e
ps.//m. .
bubmuoreka [IOK
) ATOMHO-MOIEKYIIAPHOE yuCHHE ! https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckas Gopmyna. BaneHTHOCTh aTOMOB 1 }?26:?/?126;1](;[00:3 IF0dDeac
ps:/m. .
XUMUYECKHUX JIEMEHTOB
OtHocuTenbHas aroMHas macca. OTHOCUTEIbHAS bubaunoreka [IOK

11

MOJICKYJISIpHAas Macca

https://m.edsoo.ru/ff0d323¢
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12 MaccoBast 107151 XUMHUYECKOTO 2JIEMEHTa B bubnmuoreka [IOK
COEUHEHNH https://m.edsoo.ru/ff0d350c¢
bu6muoreka IJOK
13 KonnuectBo BemectBa. Moinb. MonsipHas macca https:/m.edsoo.ru/ff0d5230
14 DOu3nUecKrue U XUMUYECKHUE SIBJICHHS. XUMHUYECKas bubmoreka [IOK
peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKkK U yCIOBUS NPOTEKAHUSI XUMUYECKUX Bubnuoreka [IOK
peakiui https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MAacChl BEIIECTB. XUMUYECKUE bubnuorexa LHOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus Kom4ecTBa, Macchl BEIIECTBA 110 Bubnuoreka [IOK
YpaBHEHHUSM XUMHUUYECKUX PEaKIi https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHUUeCKUX peaKkiuil bubnuorexa LIOK
(coemnHEHNs, Pa3IOKEHHs, 3aMEIEHNsI, 0OMEHA) https://m.edsoo.ru/ff0d3{34
19 M. B. JIoMOHOCOB — yU4€HBIN-3HIUKIIONEIUCT. bubnuoreka [IOK
O0600111eH1Ee U cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/ff0d40c4
20 Tematuueckas pabora Nel no Teme «BemectBa u bubnuorexa LHOK
XUMHYECKHE PEAKIINI) https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecs razos. CocraB Bo3ayxa. bubnuoreka [IOK
Kucnopos — 21eMeHT U IpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
| Crmeemen mancome e o Buorsa 110K
peaxil - TOP ’ https://m.edsoo.ru/ff0d4614
OKCHJIaxX
23 CriocoOblI noy4eHus KUCIopo/ia B J1abopaTopuu 1 bubnuorexa LHOK
MIPOMBINUICHHOCTH. [IpuMeHeHne Kuciopoa https://m.edsoo.ru/ff0d497a
TeruoBo#t 3pdexT XuMHUIecKkoi peakiuu, IOHATHE Bubmiorexa LOK
24 0 TEPMOXMMHYECKOM YPAaBHEHUH, IK30- U hiths://m ff0d4
9HJIOTEPMUYECKUX PEAKIIHAX hutpse medsoo . HA4790
75 ToruBo (He(Th, yroiab U MeTaH). 3arpsi3HEHHE bubmmoreka [OK

BO3JIyXa, CIIOCOOBI €r0 MPEIOTBPAICHHIS

https://m.edsoo.ru/ff0d4c4a
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2 [IpakTnueckas pab6ora Ne 3 no teme «llonyuenue u bubnuorexa LHOK
coOMpaHue KMCIOPoa, H3yUYSHHUE €0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
27 Bomopon — aneMeHT u mpocToe BEMIECTBO. bu6muoreka IJOK
HaxoxxaeHue B Ipupoe https://m.edsoo.ru/ff0d4dd0
o duznyeckue 1 XMuMUYECKUE CBOWCTBA BOJOPO/IA. bubnuorexa [IOK
IIpuMeHeHre BoIopo/ia https://m.edsoo.ru/ff0d4dd0
29 n bubmuoreka [IOK
OIUITHE O KuciioTax i coix https://m.edsoo.ru/ff0d50d2
30 CriocoOBI moTy4eHus BOOpo/Ia B 1abopaTtopuu bubmorexa HOK
Y Fopo parop https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padora Ne 4 o teme «Ilonyuenue u Bubnuoreka [IOK
coOupaHue BOOPOJa, H3yUYCHHUE €r0 CBONCTBY https://m.edsoo.ru/ft0d4{42
. . bubmmoreka [IOK
32 MossipHBIiT 005EM Ta30B. 3aK0H ABOTaAPO https://m.edsoo.ru/ff0d5426
y | B o o e e Buores 10K
. Y Y Bt https://m.edsoo.ru/ff0d55a0
00BEMY
34| pessumn na ocnose sakona oGrENmR oo bubmorera LIOK
peaKil https://m.edsoo.ru/ff0d5708
ra3oB
. bubmmoreka IJOK
35 ®u3NYECKUEe U XUMHYECKUE CBOMCTBA BOJIbI hitps:/m.ed 04587
. bubnmoreka [IOK
36 CocraB ocHoBanuil. [loHsaTHEe 00 MHAUKATOpPAX hitps:/m edsoo.ru/ff0d59c2
37| memacomenmate pacrsops. Mactosan o bubmorera LIOK
Hl P PbL. A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pACTBOpE
IIpaktuueckas padora Ne 5 o Teme o Bu6miorexa [IOK
38 «IIpuroroBieHne pacTBOPOB C ONPEACTIEHHON

MacCOBOM o€ paCTBODéHHOFO BCIICCTBa»

https://m.edsoo.ru/ff0dSeba
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39 Tematunueckast pabora Ne2 no teme «Kucnopos. bubnuorexa LHOK
Bomopon. Boga https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, Kiaccudukaiys, HOMEHKIaTypa bubmiorexa [IOK
b ’ A yp https://m.edsoo.ru/ff0d664e
41 [Tomyyenue n XUMHYECKHE CBOMCTBA KUCIOTHBIX, bubnuorexa [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHUA: COCTaB, KiIaccu(uKarms, bu6mmoreka IJOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 IlonydyeHue u XMMHYECKHE CBOIICTBA OCHOBAHUM bubmiorexa LHOK
Y https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, HOMEHKIIaTypa bubmmorexa [IOK
) ’ 10, yP https://m.edsoo.ru/ff0dfeec2
45 IlonydyeHne u XUMHUYECKHE CBOMCTBA KUCIOT bubmiorexa LHOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubmmoreka [IOK
TTOTYYCHHS, XUMUUCCKHE CBONCTBA https://m.edsoo.ru/00ad9474
[Ipa eckas padora Ne 6. Pemmenne
47 BKIZHI;TI/II/IIIMGII:T:HI;HH): 3a/1a4 1o Iilelxla{g «OcHOBHBIC bubmmorexa HOK
p A . https://m.edsoo.ru/00ad9b7¢
KJIACChI HCOPTaHMYECKUX COCTMHCHUIY
48 I'enetnueckas cBsA3b MEXKIY KJlacCaMu bubnuorexa LIOK
HEOPraHUYECKUX COSAUHEHNN https://m.edsoo.ru/00ad9as50
. b K
49 O06001IeHEe ¥ CUCTEMATHU3aN 3SHAHUHA hg?f;ﬁgfﬁ;ggm /00ad9ch?
Tematunueckast pabota Ne3 no teme "OCHOBHbIE bubnuorexa LHOK
50 ="
KJIaCChl HEOPraHUUECKUX COEIMHEHU https://m.edsoo.ru/00ad9¢ela
[TepBbie MOMBITKY KIACCUPUKAIIUU XUMUYECKUX Butmorexa [IOK
51 aneMeHTOB. [loHATHE O TpyNIax CXOMHBIX
https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
57 ITepnonnueckuit 3akoH u [lepuonnueckas cucrema bubmmoreka [OK

xumMmudeckux dreMenToB JI. 1. Menneneesa

https://m.edsoo.ru/00adaS2c
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bubnmuoreka [IOK

>3 Ilepuonp, rpymiel, noArpyms! https://m.edsoo.ru/00adas52¢c

54 Crpoenue atomoB. CoCTaB aTOMHBIX SIAEP. bubmmoreka [IOK
H30oTOMBI https://m.edsoo.ru/00ada342

55| snemesos Mopmommeseeso cnerewas 1. IL. BuGorera LIOK
Metineeesa https://m.edsoo.ru/00ada6bc

o | o s v o BiGorea 0K
Metiziereesa https://m.edsoo.ru/00ada824

| e e s s e BuGorsa 10K
HeJATOT ¥ FpAKIAHMH https://m.edsoo.ru/00ada96e

58 DNEKTPOOTPHUIIATEIIHHOCTh ATOMOB XUMHUECKUX bubmmorexa [IOK
JJIEMCHTOB https://m.edsoo.ru/00adaab8

59 Honnas xuMuieckas CBI3b bubmorexa [IOK
https://m.edsoo.ru/00adac34

60 KoBasieHTHas nonsipHas XMMHUYECKas CBA3b bubmmorexa [IOK
https://m.edsoo.ru/00adaab8

61 KoBanieHTHas HenoJsspHasi XUMUYECKas CBSI3b bubmorexa [IOK
https://m.edsoo.ru/00adaab9

bubmuoreka [IOK
62 Crenens oxucnenns httgs://m.edsl(;lo.m/OOadae28

63 OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMHU bubmuorexa LIOK
https://m.edsoo.ru/00adb076

bubmoreka [IOK
64 OKHCIUTEIIN B BOCCTAHOBUTEIIN hitbs://m.ed 1 10/00adb076

65 Temarnueckas padora Ne4 o teme «CtpoeHue bubmmoreka [OK
aromMa. XMMUYECKasi CBSI3b» https://m.edsoo.ru/00adb486

66 Pe3epBHblIil ypok. O60011€HNE U CUCTEMaTH3alus bubnuorexa [IOK

3HAHUH

https://m.edsoo.ru/00adb33c¢
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bubnmuoreka [IOK

67 PesepBHblitl ypok. Torosast koHTpospHas pabora 1 https://m.edso0o.ru/00ad9ch2
63 PezepBHblil ypok. O0001I€HNE U CUCTeMaTH3alus | bubnmmoreka [IOK
3HaHUU https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoanuecTBo yacoB

yleKTPOHHBbIE NN (pOoBbIE

Ne i/ Tema ypoka
yp Bcero Konrpoaen | - Ilpaktuiec o0pa3oBaTejibHbIE pecypchl
ble padoThl | Kue padoThl
Ilepuoamueckuii 3akoH. Ilepnomnyueckas
1 cncf)TeNf; XUMHYECKUX BHGMI;HTgB I | 1 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB bubmmorexa [IOK
2 .. 1
XUMHAYECKUX DIIEMEHTOB MEPBLIX TPEX NEPHUOIOB https://m.edsoo.ru/00adb6obb
3 Knaccudukanust 1 HoMmeHKIaTypa 1 bubnmoreka [IOK
HEOPraHWYECKHX BEIIECTB https://m 2
Bunpl XuMu4ecKkoM CBSI3U U THUIIBI bu6mmoreka IIOK
4 - 1
KPUCTAIUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Knaccudukanus XuMU4eCcKuX peakiifi mo bubnuoreka [IOK
5 1
PAa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
6 OKXHUCIIUTEITIFHO-BOCCTAHOBUTEIIHFHBIE PEaKIIUN 1 Bubmorexa HOK
P https://m.edsoo.ru/00adcade
Temarnueckas padora Nel o Treme
7 «[loBTrOpenue u yryoneHne 3HaHUH OCHOBHBIX 1
pa3zieNoB Kypca 8 Kiaccay
IloHsTHE O CKOPOCTH XUMHYCCKOHN PEaKITUH.
8 IlonsTue o I“OMI())I“GHHLIX H TETE orepHHHI;( 1 buGmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peakIysax
IlonsTrHe 0 XUMHUUECKOM paBHOBECHH. DaKTOPEHI,
9 BIIMSIOIIE HA CKOPOCTH )I()HMHHGCKOﬁ eaK 1/1131 u 1 buGmorexa LIOK
m P peakl https://m.edsoo.ru/00adc28c
MTOJI0YKEHHE XUMHUICCKOTO PABHOBECHSI
10 Teopust 3NEKTPOTUTUYECKON TUCCOLIMALINH. 1 bubnmoreka [IOK

CHUIbHBIE U CIa0bIe DIEKTPOIUTEI

https://m.edsoo.ru/00adcd68

11

Honnble ypaBHEHUS peaKIHii

bubmmoreka IIOK
https://m.edsoo.ru/00add448
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XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUU B

bubauoreka [IOK

12 CBETE MPEACTABICHUIN 00 IEKTPOIUTHIECCKON httns:/m edsoo r/00add5d8
JIICCOTTUAITIHT ALDS.M.EES00.IUARACAS
X -~ -

13 m H;VI I(/:IES;II(ZI}?HC; z%cgigxioiizin?ee;foﬁ bubmorexa [IOK

pell P https://m.edsoo.ru/00add8b2
JIICCOITHAITIHI
14 [TonsiTue o ruaponuse conen bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o001eHre u cucTeMaTu3anus 3HaHU| bubmorexa HOK
Hl 1 https://m.edsoo.ru/00addd12

16 [IpakTrueckas padorta Ne 1. «Pemenue bubnuorexa HOK
AKCIIEPUMEHTAJILHBIX 330249 https://m.edsoo.ru/00addbfa

17| conexpommmmeckas mecoumas utimiorera LIOK

p a HIHATLI. https://m.edsoo.ru/00addecO
XHUMHYECKHUE PEAKIIMHM B PACTBOPaX»

18 OO01ast xapaKTepUCTUKA TaIOTEHOB. bubmmoteka [IOK
XHWMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposopopoa. ConsiHas KUCIIO0Ta, XUMUYECKHE bubnuorexa LHOK

19 .

CBOMCTBA, MOJYyUYEHNE, IPUMEHEHHE https://m.edsoo.ru/00ade104
I1 02
20| onyeenme commo icroms, nsysere buGmorera LIOK
Y - 1Y https://m.edsoo.ru/00ade348
CBOMCTBY»

I R e Buoresa 10K
PCAKILIH, g p A https://m.edsoo.ru/00ade488
H30BITKE

2 OO1mas xapakTepUCTUKa YIEMEHTOB bubmmotexa [IOK
VIA-rpynmsl https://m 4
A .

2 Haxomuene ceput 1 o8 conmmenni s npuporte BuGmorexa LIOK

A pv 8 pHpoIE. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA CEPHI
24 CepoBoaopoz, cTpoeHue, pu3ndeckue u bubnuorexa [IOK

XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxkcunpl cepol. CepHas KUCIIOTa, GU3HUECKUEC U

bubmuoreka [IOK

25 N
XUMUYCECKHE CBOMCTBA, IPUMCHCHHE https://m.edsoo.ru/00adea28
XUMHUYECKHE PEAKIUH, JIe)KAIUE B OCHOBE
MIPOMBITIIUIEHHOTO CITOC00a MOTy4YeHUs CepHOM butmoreka [IOK
26
KHUCJIOTBI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIEH Cpeabl COSTMHCHUSIMH CEPhI
Brruncnenue MaccoBoi 10JIM BBIXO/IA MMPOTYKTa butmoreka [IOK
27
peaKkiuu https://m.edsoo.ru/00adec8a
ast XapaKTepHCTUKA DJICMEHTOB
28 ?/gmr nnl; Aeslz)TC acI 30(‘; eaHeOHI/Ie B bubmorexa [IOK
PYIIIEL » Paclpoctp . https://m.edsoo.ru/00adeea6
npupoje, pusnueckre 1 XMMUYECKHUE CBOMCTBA
AmMMuak, ero Gpu3nYecKue u XUMUYECKUe bu6mmoreka IJOK
29 N
CBOMCTBA, OJYYCHHE U IPUMCHCHHE https://m.edso0.ru/00adf004
30 [IpakTnueckas pabora Ne 3 o Teme bubnuorexa LHOK
«ITonydyeHnre aMMHaKa, U3y4eHHUE €r0 CBONCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KUCOTa, €€ (hu3nuecKue u bu6muoreka [IOK
XAMUYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH aMMOHHUS B
Ka4eCTBE MUHEPAIbHBIX YIOOPEHUN. bubmoreka IJOK
32 .
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEeH cpeibl https://m.edsoo.ru/00adf518
COCAMHCHHMSIMH a30Ta
() . Oxen a u Has
33 KI/I(Z:(J:'I(I(;?: (gnsmllle(clz)l(();? prng\a\;)qegﬁlz(i(;%ﬁcma bubmorexa [JOK
’ ’ https://m.edsoo.ru/00adf68a
ITOJTYUCHHE
Hcnonb3oBaHu aTOB B Ka4eCTB
34 M;H(e) aJ31(I:HLIX N %%C%HI/I(I‘)/’I 3ar ﬂesiielfne bubmorexa HOK
DaIbHBIX J100D - arp https://m.edsoo.ru/00adfc20
MPUPOTHOU cpebl hochaTaMu
35 Yrnepon, paclipoCTpaHEHUE B IIPUPOLE, bubnuoreka [IOK
(buznueckre U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupbl YTIEpoza, nx ¢uznueckue u BuGnnorexa [OK
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKHUE

IPOOJIEMBI, CBSI3aHHBIE C OKCHIOM yriuepona (IV)

https://m.edsoo.ru/00adfebe
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bubmuoreka [IOK

37 VronbpHas KUCI0Ta U €€ COJIN
https://m.edsoo.ru/00ae006¢c
IIpaxtuueckas padora Ne 4 1o Tem
38 "l'rl)on ‘IGI?II(/:IC FJPIegI(/)ICHiT"O ra30a ?(afleCTBeHHaSI bubmorexa [IOK
y y . https://m.edsoo.ru/00ae027¢
peaKkiys Ha KapOoHaT-HOH
39 [TepBoHaUanbHBIC TOHITHS 00 OPTaHUYECKUX bu6moreka [IOK
BENIECTBAX KaK O COSAMHEHHIX YIIIepoIa https://m.edsoo.ru/00ae054¢
40 KpemHuuii u ero coequHEHUS bubmorexa LHOK
P 8 https:/m.edsoo.ru/00ae080a |
IIpakTuueckas padora Ne 5. Pemenu
41 3I<I::ne I/Il\:gHTaﬂiHi(I)X 32le afl n(f TeeMe ) bubmorexa [IOK
p . a https://m.edsoo.ru/00ae0bf2
«BaxkHelme HeMeTaJulbl U UX COCIUHCHMS)
42 Temarnueckas padora Ne3 o reme bubnuoreka [IOK
«Baxkneinnine HeMeTalIbl ¥ UX COEAUHEHUS) https://m.edsoo.ru/00ae0el8
OO6m1as XxapakTepuCTUKAa XUMUYECKUX AIEMEHTOB
43 — MeTajiIoB. MeTalndeckas CBI3b U bu6muoreka [IOK
MeTaJlInYecKasi KpUCTaJJInuecKasi perérka. https://m.edsoo.ru/00ae103e
Du3nyecKue CBOMCTBA METAJJIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.
44 OneKkT ZS(HI\:HSIC(;K(I:/IIZ s eHaH (s)DKeHI/Iﬁ Enbmaorexa LOK
p pAiL Hatp https://m.edsoo.ru/00aell156
METaJJIOB
OO1u11e crnocoObl MOTyYeHHsI METaIJIOB.
45 CmuiaBbl. Berauciienus mo ypaBHEHUSIM bubnmoreka [IOK
XUMUYECKUX PEAKIIUi, €CIIU OIUH U3 PEAreHTOB https://m.edsoo.ru/00ael156
COJIEP)KUT MIPUMECH
46 IloHsITHE O KOPPO3UU METAJLJIOB bubmorexa LHOK
pp https://m.edso0.ru/00ae1278
bu6moreka [JOK
47 €JIOYHBIC METAJIIBI
1 https://m.edsoo.ru/00ae14b2
bubnmuoreka [IOK
48 Oxcuapl ¥ THAPOKCUABI HATPUS U KaJIUs

https://m.edsoo.ru/00ae14b2
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IllenouHo3eMenbHBIC METAJIIbI — KAJIBITUH U

bubmuoreka [IOK

49 .
MAarHui https://m.edsoo.ru/00ael5e8
50 Baxneime coeTuHEHNS KaJIbIIUI Bubmiorexa HOK
A 1 https://m.edsoo.ru/00aelSe8
51 O0001IeHNEe ¥ CUCTEMAaTU3aLMS 3HAHUH
52 JKécTrkocTh BOABI M CLIOCOOBI €€ yCTpaHEHUS Bubmorexa HHOK
A yerp https://m.edsoo.ru/00ae1886
53 [IpakTuueckas pabora Ne 6 o reme "XKEcTkocTh bubnuorexa HOK
BOJBI M METOMBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuoreka [IOK
54 A
THOMUHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCH/Ia M THAPOKCHIA bubmmorexa [IOK
P 1 P 1 https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
56 K
CIIe30 https://m.edsoo.ru/00ae1d86
Oxcunpl, ruapokcu bl u comnu xxenesa (1) u bubnmoreka [IOK
57
xenesa (111) https://m 00a. 6
58 O06001IeHEe ¥ CUCTEMATH3aN 3SHAHUHA
IIpakTrueckas padora Ne 7. Pemenne
59 BKIZ:HC I/IMeHTaHI;HBIX 3aJ1a4 110 TeEME Bubmorexa HOK
P N A https://m.edsoo.ru/00ae3de8
«Baxkneinne MeTaIUIBI U UX COSIUHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peakui, eCIu OAVH U3 PEarcHTOB JaH B bubnuoreka [IOK
60
M30BITKE WM CONEPXKUT IpUMecH. Boruncnenus https://m.edsoo.ru/00ael1750
MAacCOBOM JOJIM BEIXOJA MPOAYKTA PEAKIINHU
61 O0001IeHEe M CUCTEMATH3aINA 3SHAHUHA
62 Tematnueckast pabota Ne4 o teme
«Baxkneinme MeTauIbl U UX COETUHEHUS
63 BemecrBa u Mmarepuansl B TOBCEIHEBHOM KU3HU bubmmoreka IJOK

YCI0BCKaA

https://m.edsoo.ru/00ae3150
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bubmuoreka [IOK

64 XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOLEH Cpe/Ibl 1 https:/m.edsoo.ruw/00ae4270
65 Posib XuMHu B pelieHUN SKOJIOTUYECKUX 1 bubnuoreka [OK
po0IeEM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. HToroBast KOHTpoJIbHAS 1 bubnuorexa HOK
pabora https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE U 1 bubnuoreka [OK
CUCTEeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
63 PesepBHblil ypok. O60011eHne 1 1 bubnuorexa HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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