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IHHOACHUTEJBbHAA 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHHs COCTaBJIE€Ha Ha
OCHOBE TpeOOBaHHI K pe3yibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTelbHON MpOrpamMmbl
OCHOBHOTO o00mmiero ob6pazoBanus, npenacrtaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
benepanbHOi pabouell MpOrpaMMbl BOCIUTAHUS W € Y4ETOM KOHLEMLUU MpernojaBaHus
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anuix Poccuiickoit @eneparum.

[IporpamMMa mo xumuM AaéT MpeACTaBICHHE O ILeNsAX, OOIeld cTpaTeruu OOy4eHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s3aTenpHOE MPEIMETHOE COoZepKaHue, MpeIyCcMaTpUBaeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHUH, OIPENEISAET KOJIUYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHMS, PEKOMEHIYEMYKO II0CJIEA0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3pacTHbIX 0COOCHHOCTEH 00y4aromuXxcsi, OnpeeiseT BO3SMOKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUYeHHs] XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJIOB Yy4e€OHO-ITO3HABATEIbHON
JESTEIIbHOCTH 00YJaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOH JJIsi (JOPMHUPOBAHUS MHPOBO33pEHHs 0Oydaromerocs,
€ro MpeJICTaBICHU O MaTepUaTbHOM €IWHCTBE MHUpPA, BAXKHYIO POJb UTPalOT (hopMHupyeMbie
XUMHEH MPEICTABICHHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 SBONIIONMHU BEUIECTB B MPUPOJE,
0 MYTAX pELIEeHUs NI0OANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€30acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

- CIocOoOCTBYET pealn3aluy BO3MOXHOCTEH JJIsi CaMOpa3BUTHUS M  (HOPMHUPOBAHHS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN rPaMOTHOCTH;

- BHOCHT BKIaJA B (OPMHPOBAHWE MBIIUICHHS W TBOPUYECKUX CIOCOOHOCTEH
00yYaroImuxcsi, HaBbIKOB UX CAMOCTOSITENIbHON y4eOHOU JesTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

- 3HaKOMHUT CO CNEUU(UKON HAay4YHOTO MBILIUICHMS], 3aKJIaJbIBAET OCHOBBI 1IEIOCTHOTO
B3IJIs1/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, ABJISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

- crmocoOcTByeT (DOPMUPOBAHHMIO IIEHHOCTHOTO OTHOILIEHHS K €CTeCTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HarpaBiieHUs B OOyYE€HUU XUMHUHU O0ECNEeUMBAIOTCS CIEUU(PUKON Colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS TNeJarornyeckd aJanTHPOBAHHBIM OTpakKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPHUEHTUPOBAH Ha OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CtpykTypa cofepaHusi MporpaMMbl O XUMUHU cHOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxoja K eé msydeHuro. CoaeprkaHUE CKIIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHMH aTOMa U XUMHYECKOH CBSI3U;



— MPENCTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOpAX.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUH CHOCOOCTBYET (DOPMHUPOBAHUIO MPENCTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yduenue xumuun
OPOMCXOMUT C TPHUBJICYCHUWEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxarommit Mupy», «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kiaace.

[Tpu M3y4eHUHn XUMHH TPOUCXOAUT (OPMHPOBAHNE 3HAHUN OCHOB XMMHUYECKOW HAYKH
KaKk 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIbHOCTH 4eJOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBON KyJbTYypbl. 3ajaya Y4eOHOTrO MpEIMETa COCTOUT B
(GbOpMUPOBAHUN CHUCTEMBbl XMMHUYECKHX 3HAHMA — BaXKHEMIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUH, JOCTYMHBIX 000OIIEHUN MUPOBO33PEHUYECKOTO XapakTepa, sA3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOAaM MO3HAHUS MPH MU3yYECHUH BEIIECTB U XMMHUYECKUX
peakuuii, B GOpMUPOBAHUU U PA3BUTUU [103HABATEIbHBIX YMEHUN M UX NPUMEHEHUHU B yueOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3yyeHHH XUMHUHU HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs BakKHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popMUpPOBaHUE MHTEUIEKTYAIIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TMPHHITHIO PEIICHWH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHUCTEMAaTHYECKOe MpPHOOIIeHHe OO0YyJarommxces K
CaMOCTOSITEJIbHOM  ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUS,
(GOpMHPYIONTM MOTHBALIMIO M PAa3BUTHE CIOCOOHOCTEH K XUMUH;

— obecreyeHue YCIOBHM, CHOCOOCTBYIOUIMX NPUOOPETECHHIO OOYYaIOIIMMHUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— (hopmupoBanue o01ei HYHKIIMOHATBFHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOIIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH TpodieM B
NIOBCEHEBHOM KU3HU U TPYIOBOU JEATEIILHOCTH;

— (popMupOBaHKE y 00Y4AIOIIKXCS TYMAaHUCTUYECKHUX OTHOILIEHUH, TOHUMaHUS LIEHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE€ MOTHBAIIMK K OOYYEHHMIO, CIOCOOHOCTEM K CAaMOKOHTPOIIO |
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHsS OOIIEYEIOBEUECKUX IIEHHOCTEH, T'OTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPO(HIIS 1 HANMPABIEHHOCTH JTabHEUIIIET0 00yUIEHUSI.

OO11ee yncia0 4acoB, OTBEAEHHBIX JJIS U3YyUEHUs XMMUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanms, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejleno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHayajbHBIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuMuM B JKM3HM 4YelOBeKa. XHMMHs B cUCTeMe HaykK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTtB. llonsAtue o
METO/ax MMo3HaHMs B XUMuU. YucTele BemecTBa U cMmecu. Croco0bl pa3/iesieHus: cCMecei.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 31eMEHTbl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
ITpocThle u cloKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKoH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHASA aTOMHasi Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOI'0 2JIEMEHTA B COEJUHEHUH.

KonnyectBo BemectBa. Monb. MonsipHast Macca. B3auMocBsA3b KOJMYECTBA, Macchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHA.

dusznueckue M XUMHUYECKHE sIBICHUS. XHUMHUYECKas peakuus U e NpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHue ypaBHeHHA. Kiaccupukamusi XUMHUECKUX PEeaKInit
(coemuHeHuUs, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IkcnepumeHnm: 3HaKOMCTBO C XMMHUECKOH MOCY 1011, TpaBuiaMu paboThl B
nabopatopun M npuémMamMu oOpalleHuss ¢ J1abopaTOpHBIM OOOpYAOBaHUEM, H3y4EHUE U
onucaHue (PU3MUECKUX CBOMCTB 00pa3llOB HEOPraHMYECKUX BEUIECTB, HAOMIOACHNE (HU3NIECKIX
(maBiieHHE BOCKa, TasHUE JIbJa, paCTUPAaHUE caxapa B CTYNKe, KUIICHHE M KOHJEHCAllUs BOJIbI)
U XUMHUYECKUX (FOPEHHME CBEYM, MPOKAJIMBAHNWE MEIHOMN MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C
KUCJIOTON) IBJICHUH, HAOJIOJCHUE M OMMCAaHUE NMPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKLui
(pa3znoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOpUAOM Oapusi, pa3ioKeHUe
rugpokcuaa meau (1) nmpu HarpeBanuu, B3auMoaeiCcTBHE Keje3a ¢ pacTBopoM comu meau (1),
u3ydeHre crnocoOOB pa3JesieHus] CMECei: ¢ MOMOIIBI0 MaruuTa, (GUIbTpOBaHUE, BHIIAPUBAHHE,
JUCTWUIALMS, Xpomarorpadus, MNpOBEJACHWE OYUCTKH IOBAPEHHOW CONM, HAOII0JIeHHEe W
ONMCAHUE PEe3yNIbTaTOB IPOBEAEHUS OINbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs] Macchl,
co3/laHue MoJieNIel MOJIEKYI (I1apOCTePKHEBBIX).

BaHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razoB. Cocras Bo3nyxa. Kucinopon — 37I€MEHT M MPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUECKUEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenue kucimopoga. CrocoObl MOMydeHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kucinopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoit 3pdexT XUMHUYECKON peaklnH, TEPMOXHUMHYECKHE YpPaBHEHHS, B5K30- H
OHAOTEPMHUYECKUE peakuuH. TomnMBO: yrosb M MeTaH. 3arpsi3HEHHE BO3[yXa, YCHICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bogopon — anemeHT M mpoctoe BemecTBo. HaxoxaeHue Boaopona B IPHUPOJE,
buznyeckrue 1 XuMUYeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comu.

MossipHblii 00bEM ra30B. Pacy€Tbl M0 XUMHUECKUM YpaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopel. Hacelennsle n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOpOB B NMpUPOJE U B KU3HH
yenoBeka. KpyroBopoT Boabl B MpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss Heopranumueckux coenuHeHuid. Oxcunbl. Knaccudukanus OKCHIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHI0B. [losyueHne okcuaos.
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OcHoBanus. Knaccudukaius OCHOBaHHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknatrypa ocHoBanuil. dusznueckne W XHMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xkucinor. Homenknarypa kucinor. Ousndeckue 1 XMMHUYECKHE
cBoycTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa cosieil. @u3nyeckue U XMMUYECKHe CBOWCTBa cojied. [lonmydyenue
COJICH.

I'eneTnyeckas cBsI3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:. KA4eCTBEHHOE OIPEACIICHHE COIEP)KAHMSA KHUCIOPOJa B
BO3/IyX€, MOJTy4YeHHEe, COOUpaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB KHCIOpO/1a, HAb0IeHue
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCIOBHUS BOSHUKHOBEHHMS M MPEKpPAILICHUS] TOPEHUS
(moxapa), O3HaKOMJIEHHE C oOOpa3llaMM OKCHAOB M OINKMCAHHE WX CBOWCTB, MOJyu€HUE,
coOupaHue, pacrlo3HaBaHWE U M3YUYEHHE CBOMCTB BOJopoAa (ropeHue), B3auMOCHCTBUE
Bozopoaa ¢ okcuaoM Menu (I1) (Bo3MOXKHO HCIONIB30BaHHWE BHICOMATEPUAIOB), HAOIIOJCHUE
00pa310B BEUIECTB KOJINYECTBOM | MOJIb, HCCIIEI0BAHUE OCOOCHHOCTEN PACTBOPEHHUS BEILIECTB C
pPa3IMYHON pPAacCTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNpPEACIEHHONW MAacCOBOM JoJiei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAUIaMU (HATPUEM M KaJbIIUEM)
(BO3MOXHO HCIIOJB30BAaHUE BUIACOMATEPUATIOB), HCCIeIOBaHUE OOpa3loB HEOPraHUYECKHX
BEIICCTB Pa3JMYHBIX KJIACCOB, HAOIIOJICHUE HM3MCHCHHSI OKPACKH WHJIMKATOPOB B PacTBOPAX
KHCTIOT U IIeNloueH, n3yueHnue B3aumoaeiicteus okcuaa menu (1) ¢ pactBopom cepHOil KUCTOTHI,
KHCIIOT C METaJJIaMH, DPEAKUUHA HEWTpalIu3aluy, IIOJIy4eHHE HEpPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOT0 METaJlla APYIMM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1a4
110 Teme «BakHeWIIne KJ1acChl HEOPraHUYECKUX COCITMHEHUI.

IMepuonuueckuii 3akon u Ilepuoanyeckasi cucreMa xumuuyeckux sjiementon /. U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBple MONBITKH KIacCCH(PUKAIMU XUMHUYSCKAX JJIeMEeHTOB. lloHATHE O Tpymmax
CXOJIHBIX DJIEMEHTOB (IIETIOYHBIE U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucreMa XuMHuecKux dneMeHtoB /[l U.
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmbl [leprogudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKUH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIHI JIEMEHTA.

Crpoenue artomoB. CocrtaB aromMHbIX snaep. M3orombl. OnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKHUX IeMEeHTOB [leproandeckoit cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa MO €ro IOJIOKEHUI0 B
ITepuoanueckoit cucreme J[. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS Painyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOWCTB I10 TPyMIaM U TIEPHOIaM.

3nauenue [leprnonnueckoro 3akoHa u Ileproauyeckoit cuCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumuueckass  CBS3b. KoBasienTHas (monmsipHass ¥ HEMOJsIpHAas) CBSI3b.
DIIeKTPOOTPUIIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. lloHHAas CBSI3b.

Crenenb  okwuciieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipouecchbr
OKHCIICHUS U BOCCTAaHOBJICHUS. OKUCINUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKchepumenm: V3y4eHHE OOPA3IOB BEHIECTB METAUIOB U HEMETAJUIOB,
B3aMMOJICCTBUE THJIPOKCHIA IIMHKA C PAcTBOPAaMU KHCIOT W IIEJI0YeH, MPOBEIEHNUE OMBITOB,
WLTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPeakiuil (TOpeHue, peakiuu
pa3I0KEeHUs], COeTUHEHN ).

Mesicnpeomemmuwie céasu
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Peanu3arust MeXIpeIMETHBIX CBSA3CH MPU U3yYECHUN XUMHH B § KIIACCE OCYIIECTBISETCS
4yepe3 HCIOJb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHH,
SIBIISTFOIIAXCSI CHCTEMHBIMHU TSI OT/ICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmre ecTecTBEHHO--HAY4YHbIC IOHITHS: HAyYHBIH ()aKT, THIIOTE3a, TEOpHUs, 3aKOH,
aHaJIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHUE, MOJICITb, SIBIICHUE.

@du3uka: Marepus, aTroM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJI, H30TOIIbI,
pallMOaKTUBHOCTh, MOJICKYJa, O3JCKTPUYECKUN 3apsij, BEUIECTBO, Tejo, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaTbl, TOPHBIE MOPOJBI, IMOJIE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XuMHYecKasi peakuusi

Ilepnonuueckuinn 3axkoH. llepuommueckas cucrema xumudeckux oanementos J. .
MengeneeBa. CrpoeHHE aToOMOB. 3aKOHOMEPHOCTHM B W3MEHEHHU CBOWCTB XHUMHUYECKUX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
MI0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHune BeniecTBa: BUABl XMMHMYECKOM CBS3H. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEILIECTBA OT THUIA KPUCTALIMYECKON PEIIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccuukanuss m HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHWMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHHH, T'eHEeTUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccuukanus XuMHUUECKUX peakuil Mo pa3IuyHbIM MpU3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTaau3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKHE YPAaBHEHUSI.

[Tonatue o ckopoctu xuMu4eckoi peakuuu. [oHsTHe 006 0OpaTHUMBIX M HEOOpPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOphl, BIHAOIIME HA CKOPOCTh
XUMHYECKON PEeaKIMH U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlIeHHE YPAaBHEHHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopus 3MEKTPOIUTHUECKON TUCCONMALINN. DIEKTPOIUTHI U HEANEKTPoIUThl. KaTnoHsl,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanmu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peakiiun MoHHOTO OOMEHa. YCJIOBUS MPOTEKAHUS peakiuii HOHHOTO OOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccoluanuu. KadecTBEHHbIE peaklIUd Ha HWOHBI
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenm. O3HAKOMIICHUE C MOJEISAMHU KPUCTAUIMYECKUX PELIETOK
HEOpPraHMYEeCKUX BEIIECTB — METAJUIOB U HEMeTaluoB (rpaduTa U anamasa), CJI0KHBIX BEIIECTB
(xnopuna HaTpus), HCCIEJOBAHWE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakiuu OT
BO3/JICHCTBUS pa3IMyYHbIX (PAKTOPOB, UCCIEJOBAHHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca JUCCOLMAIMM  KHUCJIOT, MIienoyel M cojeil (BO3MOXHO HCIIOJIb30BAaHHE BHIEO
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MaTepUasoB), IPOBENECHUE OIBITOB, WUIIOCTPUPYIOLMX MpPU3HAKUA MPOTEKaHUS peaKuui
HOHHOTO oOOMeHa (oOpa3oBaHME OcajKa, BBIICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (rOpeHue, peakuuu
pa3JIOKEHUs,, COEIMHEHMs), paACIlO3HABaHHME HEOPraHWYECKHUX BELIECTB C  IOMOILBIO
KAaueCTBEHHBIX PEaKLUi Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl U X coeTMHEHUs

OOmast xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJlulaMu,
menoyamu).  Xmoposopopoa. ConsiHasg — KHMCIOTa, XUMHUYECKHME CBOMWCTBA, IOJIyYeHHE,
NpuMeHeHue. J[eiicTBrE XJiopa U XJIOPOBOJOPO/Ia HA OPraHU3M 4YesloBeKa. BaxkHelre XIopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka syeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKue CBOWCTBA MPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYeckue M XUMUYeckue cBoMcTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBA
(oOme Kak IpeaCcTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IOoydeHHUsl CepHOi KucioThl. [IpumeHenue
cepHoi KucinoTsl. CoM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cysbdar-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCMHEHUSMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHEHHWE B MpUpoie, (PHU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero Gu3n4ecKue 1 XMMU4eCcKHue
CBOWCTBA, MOJIy4eHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznyueckne M XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWEe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHU4YeCKOoe 3arpsi3sHEHUE OKPYXKAIOMIEeH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopHas kuciora,
¢u3nyeckue M XUMHYECKHE CBOMCTBa, nosydeHue. lMcnonb3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOpPEHH.

OOmast xapaktepuctuka syeMeHTOB |V A-rpymnmel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoje, pusnueckue 1 XuMU4eckue cBoiicta. Ancop6Oius. Kpyropoport yriepoaa B mpupoze.
Oxcupapl yriaeposaa, ux pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe npoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3Q@eKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yIiiepojia
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHONIOrHYEeCKH Ba)KHBIX BEILECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHUYECKUX COECIUHEHHM.
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Kpemuuii, ero ¢Qusmueckne ¥ XUMHUYECKHE CBOWCTBA, TOTyYEeHHE W MPHUMECHCHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpencrtaBiaeHus o0 okcuae kpemaus (IV) u
KpEeMHUEBOU KucoTe. CHIIMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTEIIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jkeie300eToH. I[IpoGmemsl
0€30MacHOTO UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEHEBHON KU3HH.

Xumuueckuii Ixcnepumenm:. u3ydeHue oOpas3loB HEOPTraHMYECKHUX BEIIECTB, CBOWCTB
COJITHOW KHUCJOTBI, IPOBEJICHUE KAYECTBEHHBIX pEaKIUi Ha XJIOPUA-MOHBI U HAOJIOJICHUE
MPU3HAKOB MX TMPOTEKAHHUs, OMBITHI, OTpaxkaronue (U3NYECKHEe M XHUMHYECKHE CBOWMCTBA
rajJjioreHOB U MX COEJUHEHUN (BO3MOXKHO HCIIOJIb30BAHHME BUICOMATEPUATIOB), O3HAKOMIICHUE C
obOpasnamMu XJIOpUI0B (TaJOTEHHUIOB), O3HAKOMJICHUE C O0pa3laMu cephl U €€ COCTMHCHHUSIMU
(BO3MOXKHO HCIOJB30BaHUE BHIEOMATEPHANIOB), HAOIIOJIEHUE Ipoliecca OOYTrIMBaHUS caxapa
MoJi JACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOThI, H3YyYCHHE XHMHUYECKUX CBOMCTB
pa30aBIICHHON CEpHOW KHUCIIOTHI, MPOBEICHHWE KAYeCTBEHHOW peaKIuu Ha Ccylnb}ar-uoH u
HaOJIOZICHUE TIPU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MYECKHMMHU CBOWCTBAMH a30Ta,
dochopa m uX coeauHEHWH (BO3MOXKHO HCIIOJIb30BAHUE BHICOMATEPHAIIOB), OOpa3amMu
a30THBIX U (GocPOopHBIX ymoOpeHHid, MmoixydyeHue, coOupaHHe, paclo3HaBaHHE M H3IyYCHUE
CBOWMCTB aMMHaKa, MPOBEICHHE KAYECTBEHHBIX peakiuii Ha WMOH aMMOHUS M (ochar-uoH u
M3y4YEHUE NMPU3HAKOB UX MPOTEKAHMS, B3aUMOJACHCTBUE KOHLEHTPUPOBAHHOM a30THOW KHUCIJIOTHI
C MeZIbi0 (BO3MOXKHO MCIIOJIb30BAaHUE BUICOMATEPUAITIOB), U3yUEHUE MOJIENIEH KPUCTAIUTMYECKUX
pemérok anmasa, rpadura, QysiepeHa, 03HAKOMIIEHUE € MPOILIECCOM afCOPOIMH PaCTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM VyIIE€M M YCTPOMCTBOM NIPOTHMBOrasa, IOJy4YeHue, cobupanwue,
pacno3HaBaHUE U W3yYEHUE CBOMCTB YIJIIEKHUCIIOTO rasa, IpOBEJeHNE KaUeCTBEHHbIX peaKkuil Ha
KapOOHAT W CHJIMKAT-UOHBI M W3y4eHUE TPU3HAKOB WX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKUHUEH CHUIMKATHOW IMPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAJIbHBIX 3a/Jad MO TeMe
«Baxkaelnre HeMeTalIbl ¥ X COSTMHEHUS.

MeTajlsibl M BX COeAMHEHH S

OO0mrast xapakTepUCTUKA XHUMHUYECKHX OJEMEHTOB — METaUIOB HAa OCHOBAaHUHM WX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamueckas CBs3b M METAIUYECKas KPUCTAJTMYECKast
pemeéTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHU MeTamioB. Pu3nueckue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmKe crocoObl MONy4eHUsT MeTaJlIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[llenounble MeTaJIbl: MONOKeHUe B lleprognyeckoil cucTeMe XMMHUUYECKHX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE UX aTOMOB, HaxOJAeHUE B npupojae. OU3nyeckue 1 XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kamus. [[puMmeHenue
MIEJIOYHBIX METAJIIOB M UX COSAUHEHUH.

[IlemoyHO3EMENBHBIE METAJIBl MAarHMi W KalbLUU: TOJNOKEeHUE B llepmoamyeckon
cucreme xuMuudeckux anemeHToB [[. WM. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XUMMUYECKUE CBOICTBA MAarHus M Kaiblus. BakHeilmme coeanHeHUs
KaJbpIus (OKCUM, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumomnueckoid cucreme xumudeckux siemeHto . .
MenpeneeBa, CTpO€HHUE aToMa, HaxoXJIeHue B npupojae. Ousnyeckne u XMMHUYECKHUE CBONMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMHHHSL.

Kene3o: mnonoxenne B Ilepromnueckod cucreMe XuMuueckux osnemeHtoB J[. U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupojae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokceunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm. O3HAKOMJICHHE C OOpasllaMud METaUIOB M CIUIABOB, HX
(GU3MYECKUMU  CBOWMCTBAMH, HW3YYCHHE pE3yJIbTaTOB KOPPO3UH METAIIOB  (BO3MOKHO
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UCIIOJIb30BaHNE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHJIA KAIBIHS U HATPUS
C BOJIOM (BO3MOKHO HCIIOJIB30BaHKUE BUCOMATEPUAIIOB), MCCIICIOBAHUE CBOMCTB XECTKOM BOBI,
mpoliecca TOPEHHUsl >Keje3a B KHUCIOpoJe (BO3MOXKHO MCIOJB30BAaHUE BUIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIIMii Ha HOHBI: MarHus, KaJabll¥s, alIOMUHUSA, TUHKA,
xeneza (II) u xeneza (1), mequ (Il), HaOmogeHWEe W oOmMUCaHWE MPOIECCOB OKPAIIUBAHUS
IUIAMEHU MOHAMU HATpHsl, Kaldus W Kalblus (BO3MOXHO MCIIOJNB30BAaHHE BHUAEOMATEPUATIOB),
uccienoBanre aM()OTEPHBIX CBONCTB THAPOKCHIA aTIOMUHUS W THIPOKCHIA IIMHKA, PEIICHUE
SKCIIEPUMEHTANIBHBIX 3aa4 10 TeMe «BakHele MeTaibl U UX COSAUHEHUSY.

Xumus 1 OKpy:Kawuias cpeaa

BemecTBa 1 MaTepuanbl B IOBCEAHEBHOM JKM3HM 4elioBeka. be3zomacHoe ncmoiib30BaHue
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms MpH XUMUYECKUX OXKOrax H
OTpaBJICHUSIX.

XUMHYECKOEe  3arps3HEHHE  OKpyXawiied cpeabl  (IpelenbHas — JAOMyCTUMAS
KOHIeHTpauus Bemiects, ganee — [1/1K). Poxbs XxuMuu B penieH# 3K0JI0rH4ecKUX IpodiieM.

Xumuueckuii IKcnepumenm: W3yuye€HUE OOpA3IOB MaTepUAIOB (CTEKJIO, CILJIABbI
METAJIJIOB, MOJIMMEPHBIC MAaTEPUAIIBI).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH MpU U3yYEeHUH XUMHH B 9 KIIacCe OCYIIECTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOmue ecTeCTBCHHO-HAYyYHBIC IOHSATHUS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpPHS,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

Oduzuka: marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI, H3OTOIBI,
PaIMOAaKTUBHOCTh, MOJICKYJa, OJJIGKTPUYCCKUH  3apsl, MPOBOJHUKH, IOJTYIPOBOJIHHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHUE BEILIECTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYUHEI,
€MHUIIBI U3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, MIaHETHI, 3BE3 b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMA, MUHEpAIbHbIE YIAOOPEHHUS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIIECTBA.

'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, IMOJE3HBIE
HCKOTIaeMble, TOIUTUBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNIbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO o0OImIero oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOI M BOCIIUTATEIBHOMN JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, TPUHATHIMH B OOINECTBE MpPaBUJIaMHU M HOpPMAaMH MOBEICHHUS U
CHOCOOCTBYIOT HpOIlecCaM CaMOIO3HAHUSA, CAMOPA3BUTUS M COLMAIN3ALUU OO0YYarOLUXCS.
JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYUYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOU
HO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUI U pacIIMpPEeHHE OIIbITa JEATEIILHOCTH Ha €€ OCHOBE, B
TOM YHCJIE€ B YaCTH:

1) maTpMOTHYECKOr0 BOCHHTAHWS. LECHHOCTHOIO OTHOWICHUS K OTCYECTBEHHOMY
KyJbTYpPHOMY, HUCTOPHYECKOMY M HAYYHOMY HACIICAMIO, MMOHMMAaHUS 3HAYCHUS XHUMHUYECKON
HAYK{ B )KM3HHM COBPEMEHHOI'O OOILECTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEpHON MH(OpMaluei o
NEPeAOBBIX  JOCTIDKEHHMSIX W OTKPBITUSAX  MHPOBOM M OTCUECTBEHHOW  XWUMUH,
3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHUSAX 00 YCTpOicTBE MHpa U 00IIECTBA;

2) TpaKIaHCKOr0 BOCIHMTAHMS: NPEJACTABICHUS O COLMAIBHBIX HOpPMax M IMpaBHIIaX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B KOJUIEKTHBE, KOMMYHHKAaTHMBHOM KOMIIETEHTHOCTH B
OOLIECTBEHHO IOJIE3HOM, Yy4yeOHO-HCCIEN0BATEIbCKOM, TBOPYECKOM U  JpYrux BUAAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOH COBMECTHOM JESTEIbHOCTH IPH BBINOJHEHUU
y4eOHBIX, TTO3HABATEIBHBIX 3aJad, BBIMOJIHEHUH XHUMHUYECKUX OJKCIEPHUMEHTOB, CO3JIaHUH
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHUIO U B3aMMOIIOMOIIM B Ipolecce 3ToH
y4eOHOI 1eATeIbHOCTH, TOTOBHOCTH OLEHUBATH CBOE IMOBEIEHUE M IMIOCTYIIKH CBOUX TOBapHUIIEH
C MO3ULUH HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUH TOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHHUSI: MHUPOBO33PCHYCCKUE MPEACTABICHHS O BEIECTBE U
XUMHUYECKOH pPEeakKLMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKu U
COCTABIISIONIME OCHOBY JUISI TIOHMMAHUS CYITHOCTH HAYYHOW KapTUHBI MHUPA, TPEICTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJBI, B3aUMOCBA3SIX YEJIOBEKa C HPUPOIHOM
Cpenoi, O poiIM XHWMUU B TIO3HAHWH OTHX 3aKOHOMEPHOCTEH; IO3HaBaTEIbHBIE MOTHBHI,
HalpaBJIeHHbIE Ha IOJyYeHHE HOBBIX 3HAHMM MO XMMHH, HEOOXOAMMBIE i OOBSICHEHUS
HaA0JII0JITaeMBIX TPOLECCOB U SIBJICHUM, MO3HABATEIbHOW, MH(GOPMAIMOHHON U YHUTATEIbCKON
KyJbTYpbl, B TOM 4HCJE€ HAaBBIKOB CaMOCTOSTEIbHOM pabOThl € Y4YEOHBIMH TEKCTaMH,
CIPaBOYHOW JIUTEPATYpOH, IOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMH HWH(POPMAIMOHHBIX
TEXHOJIOTUH; MHTEepec K OOYYEHHI0O U TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K C€aMO00pa30BaHUIO, TMPOEKTHOW H UCCIENOBATEIbLCKOM JCATENHHOCTH, K
0CO3HAaHHOMY BBIOOPY HalpaBIEHHOCTH U YPOBHS 00y4YeHHS B AajbHEHIIEM;

4)  ¢dopmupoBaHus  KYJbTYPbl 3I0POBbSI. OCO3HAHWE IIEHHOCTH  JKU3HH,
OTBETCTBEHHOTO OTHOIIEHHMS K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 3/0pOBBIH 00pa3 XHU3HH,
OCO3HAHWE TOCIEACTBHA W HENPHUITHE BPETHBIX MPHUBBIYEK (YMOTPEOJICHUST aAIKOTOJIA,
HapKOTHKOB, KypEeHHUs1), HEOOXOAUMOCTH COOIIOICHUS MPpaBUII O€30MMacCHOCTH MPU OOpaIEHUH C
XUMHYECKIMH BEIIECTBAMH B OBITY U peallbHOW KHU3HH;

5) TPy10BOr0 BOCHUTAHMS: UHTEPEC K MPAKTHYECKOMY M3Y4eHHIO mpodeccuil u Tpyaa
Pa3IMYHOTO poJia, YBaXXEHHE K TPYAY M pe3ysibTaTaM TPYJIOBOM JESTEIbHOCTH, B TOM UUCIIE Ha
OCHOBE TPUMEHEHHUsI MPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIA BBHIOOP WMHIMBHIYaJIbHON
TPAeKTOPUH MPOJOIKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOILECTBEHHBIX HMHTEPECOB M MNOTPeOHOCTEH, yCHemHoi mpodeccuoHalIbHON
NEeSTeTbHOCTH ¥ Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHaIbHOM cpere;
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6) 23KOJOrMYeCcKOro BOCIHHTAHMS. DKOJOTHYECCKU IIeIeCO00pa3HOE OTHOIICHUE K
MPUPOJE KAaK MCTOUYHHUKY KU3HHM Ha 3e€MJle, OCHOBE €€ CYyIECTBOBAaHUS, IOHMMAaHUE LIEHHOCTU
3I0pOBOTO U 0Oe30macHOro oOpas3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznyecKkoMy M TCUXMYECKOMY 370POBBIO, OCO3HaHHE IEHHOCTU COONIOACHUS MPABUI
0e30MacHOTO TMOBEACHUS MPU PabOTEe C BEIIECTBAMHU, a TAKXKE B CUTYAlUAX, YIPOXKAOIINX
3I0POBBI0 U JKU3HU JIIOJICH; CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4yaeMmble MPH H3y4YECHUU
XUMUH, JUIsl PEIICHUS 3a7a4, CBSI3aHHBIX C OKPYXKAIoIleld MPUPOIHON CPeloH, JUisl MOBBILLICHHUS
YPOBHSL DKOJIOTMYECKON KYyJIbTYphl, OCO3HAHMs TJI00AJIBHOrO XapakTepa SKOJOTHYECKHX
npoOJjeM M MyTeH WX PEUICHHsS MOCPEJACTBOM METOJOB XUMHUH, SKOJOTUYECKOT'O MBIIIJICHUS,
YMEHUSI PYKOBOJCTBOBATHCS MM B II03HABATEIbHOW, KOMMYHUKATHUBHOM U COLIMAJIBHOM
MpaKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe meranpeaMETHBIX Ppe3yNbTAaTOB BBIACISAIOT 3HAUMMBbIE JUIsI (POPMUPOBAHUSA
MHUPOBO33PEHUS OOILIECHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX NMPEeAMETOB (pOpMUPOBaATh NMPEICTaBICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHUKATHBHBIE, PEryJIATHBHbBIE), KOTOpbIE OOecreduBa0T (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHON AEATEIbHOCTH.

ITo3HaBaTe/IbHBIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble JorMYeckue fAelicTBHSI: YMEHHUS UCIOJIb30BaTh HPUEMBI JIOTHYECKOIO
MBILICHHUS] TIPY OCBOCHUHU 3HAHWM: PacKpbIBaTh CMBICT XUMHUYECKUX MOHATUN (BBLACIATH MX
XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATh B3aWMOCBS3b C JPYTMMH IMOHSATHSMH), HUCIOJIB30BATh
HOHATUSA ISl 0OBSCHEHUS OTJCNIbHBIX (PAKTOB U SIBJIICHUH, BEIOUPATh OCHOBAHUS U KPUTEPUU IS
KJacCU(UKAMN XUMHUYECKUX BEUIECTB M XMMHYECKUX PEaKIHi, yCTaHABJIMBATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3M MEXJy OOBEKTaMHM MW3Yy4EHHUs, CTPOUTh JIOTUYECKUE PACCYXIAECHUS
(MHIyKTUBHBIE, JAEIYKTUBHBIE, [0 AaHAJOTWHU), JeNaTh BBIBOABI M 3aKIIOYEHMS; yMEHUE
IOPUMEHSATH B MPOLIECCEe O3HAHUS MOHATUS (IIPEIMETHBIE U METANPEeIMETHbIE), CHMBOJIUYECKHE
(3HaKOBBIE) MOJENHU, WCIOJIb3yeMbl€ B XHUMHUH, MPEOOPa30BbIBATh LIMPOKO MPUMEHSEMBIE B
XUMHUH MOJIENIbHBIE TPEACTaBICHUS — XMMHUYECKMHA 3HaK (CHMBOJI 3JIEMEHTA), XMUMHYecKas
¢dbopMyina U ypaBHEHHE XMMHUECKOIN peaklMK — [P pelIeHNH yueOHO-T103HaBaTEeNbHbIX 33/a4, C
Y4E€TOM OTHUX MOJEJIBHBIX IPEACTABICHUM BBIABIATH W XapaKTE€PU30BaTh CYIIECTBEHHBIC
NPU3HAKN H3Y4YaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U XUMHUYECKHUX PEaKIUil, BBIABIATH
o0mue 3aKOHOMEpPHOCTH, HPUYMHHO-CJIEJICTBEHHbIE CBSI3M M HNPOTHBOPEUMS B HM3ydaeMbIX
npoueccax U sBJICHUSIX.

Ba3oBble mcciaenoBaTeJbCKHe [eHCTBHA. YMEHHE HCIOJB30BaTh IOCTABIICHHBIE
BOIPOCHI B KaY€CTBE MHCTPYMEHTA [MO3HAHUS, a TAaK)K€ B KaUeCTBE OCHOBBI JUIsl (pOpMHUPOBAHUS
TUIOTE3bl M0 MPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CYXKACHUHN; MPUOOpPETEHUE OIbITa IO
IUIAHUPOBAHUIO, OpraHM3allM U MPOBEJIEHUI0 YYEHHUYECKHUX OKCIIEPUMEHTOB, YMEHHE
HaOIIOaTh 3a XOAOM TIIpollecca, CaMOCTOATENbHO TMPOTHO3MPOBATH €ro  pe3yibTar,
dbopMynupoBaTh 00001I€HNsI U BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIEeI0BaHUS,
COCTaBJIATH OTYET O MPOIETaHHOM padorTe.

Pabora ¢ undopmanumeii: ymeHue BbIOUpaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH
UH(OPMALIMIO pa3IMYHBIX BUA0OB U (POPM MpescTaBlIeHHs, MOTy4aeMyl0o U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl TUTepaTypa XUMUYECKOTO COJEp)KaHUs, CIPaBOYHbIE MOCOOUsS, pPecypChl
WuTepHeTa), KpUTHYECKU OLIEHWBAaTh NPOTHBOPEUMBYI0 M HEIOCTOBEPHYIO HH(OPMAIUIO;
YMEHHE MPUMEHITh pa3IU4Hble METOAbl M 3alpoChl MpPH TMOUCKE U OTOOpe MH(OpMAUHU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUEOHBIX U MO3HABATEIbHbBIX 3a/1a4
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OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIBb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHMS PA3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpenCTaBICHUS
UHPOPMALIMKM M WIUTFOCTPHPOBATH pEIIacMble 3aJla4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKd U UX KOMOMHALMSMH, YMEHHUE HCIIOJIb30BaTh M aHAJIM3UPOBATH B
nporiecce y4eOHOW W HMCCICIOBATENbCKON  JICATEIIBHOCTH HWH()OPMAIUIO O  BIHMSHUAW
IOPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBA W TPAHCHOPTa HAa COCTOSHHUE OKpYXKarolen
TIPUPOHOMN CPEJIbI.

KomMyHuKaTHBHbIE YHUBEPCAJIbHbIE yYeOHbIe JeliCTBUA: YMCHUS 3a/1aBaTh BOIIPOCHI
(B xome nuanora u (WJIn) TUCKYCCHH) IO CYIIECTBY OOCYKIaeMOH TeMbl, (HOPMYyIUpPOBaTH CBOU
NPEUIOKEHUS] OTHOCHTEIBHO BBIMOJHEHUS NPEAJIOKEHHON 3a/laud; YMEHHUs NpPEeACTaBIAThH
MOJTyYCHHBIC PE3yJIbTAaThl TMO3HABATEILHOW IESTEIBHOCTH B YCTHBIX M IHUCHMEHHBIX TEKCTaX;
JieNaTh MPE3CHTAIMIO PE3YJIbTaTOB BBIOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTopHOTro
OIBITa, JTA0OPAaTOpHOW pabOTHI 1O WCCIECIOBAHHIO CBOMCTB BEIECTB, YYEOHOTO TIPOCKTA);
yMEHHUSl y4eOHOrOo COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIBHOW W
UCCIICIOBATEIICKON JICATEIIPHOCTHA TIPU PEIICHHH BO3HHUKAIOIIMX MPOOJEM Ha OCHOBE y4éra
OOIIMX WHTEPECOB W COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONIPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHbIe yHHBepcajbHble Yy4eOHbIe JAeCTBHSI: YMCHHE CaMOCTOSTEIBHO
ONpeneNaTh IeNu JeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH W TIPH
HEOOXOJMMOCTH KOPPEKTHPOBATh CBOKO JCATEIBHOCTh, BBIOMpaTh HamOosnee 3((HEKTUBHBIC
CHOCOOBI pemieHus] Y4eOHBIX M II03HABATEIbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABISATH WU
KOPPEKTHPOBATh TPEJIOKEHHBIN aNrOpUTM JEHCTBHN TPU BBHIMOJHECHUH 3aJaHUi C y4ETOM
MOJIyYCHUsI HOBBIX 3HaHUH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX, OLEHHBATH
COOTBETCTBUE IIOJIYUCHHOI'O pe3y/ibTaTa 3asBICHHOW eI, YMEHHUE HCIIOJIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, MTpe/yIaraéMble B yCJIOBUU 3aaHUH.

MHNPEAMETHBIE PE3YJbTATbBI

B cocraBe mnpenMETHBIX pe3yabTATOB IO OCBOEHHUIO 00A3aTENBHOTO COJIEp KaHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHONW pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
oOydarolmuMuCcs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOW 005acTh «XUMHsS», BUABl JEITENbHOCTH MO TMOJTYYEHHI0 HOBOIO 3HAHHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K xoHiy obydenus B 8 kJiacce mnpeiMeTHBIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IIOHATHUH: aTOM, MOJIEKYJa,
XUMHYECKMM DJJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAaJEHTHOCTh, OTHOCUTENIbHAS aTOMHAas M MOJIEKYJsIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas [JOJ1 XMMHYECKOIO 3JIEMEHTAa B COEAMHEHMUH,
MOJISIPHBIH O00BEM, OKCHJ, KHUCIIOTAa, OCHOBaHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCIICHHsI, XMMHUYecKasl peakius, Kiaccu(ukalnus peakuuid: peakiud COCTUHEHHUs, PEeaKLUuu
pa3ioXKeHUs, peakluu 3aMelleHus, peakuuu oOMeHa, HK30- M SHIOTEPMHYECKHE DPEaKIH,
TETIOBOM (P HEKT peakluu, sIpo aToMa, SJIEKTPOHHBIN CJI0H aToMa, aTOMHasi OpOUTab, paguyc
aToMa, XMMHYEeCKas CBA3b, MOJSIPHAs W HEMOJSpHAas KOBaJIeHTHasl CBSI3b, MOHHAs CBSA3b, HOH,
KaTHOH, aHUOH, PaCTBOP, MaccoBast 10JIs1 BEIECTBA (ITPOLIEHTHAs KOHLIEHTPALs) B paCTBOPE;

J WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUH M IPUMEHATH
9TH MOHSATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLEHUI;
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. UCTIOJIb30BaTh XMMHMYECKYIO CHUMBOJIUKY JUIS COCTaBJICHUS (DOPMYJ BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;
J OIpeNieNATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIICHb

OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, IPUHAITIC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COeAWHECHHWA 1O QopmysiaMm, BUI XUMHYECKOH CBS3U (KOBAJICHTHAas W WOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

. packpsiBaTh  cMmbici  [lepmoamueckoro  3axkona . WM. Mengeneesa:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
oT ux mnonoxeHus B Ilepuonuyeckoil cucteme, 3aKOHOB COXPAHEHHUS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOraipo;

J ONKCHIBATh W XapakTepu3oBaTh Tabmuunyro Gopmy Ileproguueckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «noOoyHast
noarpynna (b-rpymnmna)», manbie U OosibIIME TEPUOABI, COOTHOCUTH O00O3HAYEHUS, KOTOpHIE
umerotes B tabnuue «lleprogmueckas cucteMa XxumMuueckux anemeHToB . M. MenaeneeBay ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMUYECKUX JJIEMEHTOB (COCTaB M 3apsif
spa, 00IIee YICIIO AIIEKTPOHOB U PACHPECNICHHE UX MO JIEKTPOHHBIM CIIOSM);

o KJIaCCU(UIIMPOBATh XUMHYECKHE JIIEMEHTBhl, HEOpPraHWYeCKHEe BEIIECTBa,
XUMHUYECKHE PeakIuu (110 YUCIY M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEILIECTB, [0 TEILIOBOMY
dbdexry);

o XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBONCTBAa  BEIIECTB
pa3’IMYHBIX KIJIACCOB, TMOATBEpXkJAas ONHCAaHHE MPUMEPaMU MOJIEKYJISPHBIX YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

. IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Kay€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH NPOTEKAHMSI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX yCIOBUIX;
. BBIYUCIIAT OTHOCHUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MacChl BEIIECTB,

MacCOBYIO JOJK0 XHMHUYECKOT0 3JIEMEHTa M0 (GOopMyJie COEAMHEHUSI, MACCOBYIO JIOJIIO BEILIECTBA
B PAacTBOpPE, MPOBOAUTH PACUETHI [0 YPABHEHHIO XUMUYECKOM PEaKIUy;

o MPUMEHSTh OCHOBHBIC OICPAIIMH MBICIUTEILHOW ACSITEILHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMATU3AINI0, KIACCU(UKAIUIO, BBIABICHUE MPUYMHHO-
-CNIEICTBEHHBIX CBSI3€H — i1 W3YYEHHsS CBOICTB BEIIECTB W XHUMHUYECKUX peakiui,
€CTECTBEHHO-HAyUYHbIE METO/bl TO3HAHWS — HAOIOJIEHUe, W3MEPEHHE, MOJIEIUPOBAHNE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

. cleloBaTh IpaBWJIaM IOJIb30BAHMUS XMMHUYECKON MOCyaoi U 1ab0opaToOpHBIM
o0opynoBaHUEM, a TakkKe TMpaBuiIaM oOOpalleHusi C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIMSMH TIO BBIMOJHEHUIO J1aOOpAaTOPHBIX XHUMHUYECKHUX OIBITOB M0 TOJYYCHHUIO U
coOMpaHni0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJA), TPUTOTOBJICHHIO PACTBOPOB C
onpenenéHHONM MaccoBOM JoNiell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOJAUTH
XUMHUYECKHE DKCIIEPUMEHTHI 0 PACIO3HABAHHMIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO
WHAUKATOPOB (Jakmyc, ¢heHondraaerH, METUIOPAHK U IPYTHE).

K xoHiy oOy4ueHust B 9 kjacce mpeaMeTHBIC pe3yabTaThl Ha 0a30BOM yYPOBHE JIOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

. PacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHATHN: XHUMHYECKUH DJIEMEHT,
aToOM, MOJIEKYyJ]ia, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJICHTHOCTH,
AJIEKTPOOTPHUIIATESIILHOCTh, CTEICHb OKHCIICHHS, XHMHUYSCKas PEaKIus, XUMUYecKas CBS3b,
TEIUIOBOM 3P PEKT peakIfu, MOJIb, MOJSPHBIA 00BEM, PacTBOP, AIIEKTPOIUTHI, HEANEKTPOIUTHI,
ANEKTPOJIUTHYECKAS JAUCCOLMAINS, PEaKIWH HWOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHue, oOOpaTHMMble ¥ HEOOpaTUMBIE pPEaKIUH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
peakiuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJEHHE, aJlJIOTPOIHUS,
aM(pOTEepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas ), KpUCTALTNYeCcKas
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pemérka, KOppO3Usi METAUIOB, CIUIaBbl, CKOpPOCTb XMMHMYECKOM pEeakLHH, IPeIeiIbHO
nonyctumas konueHtpanus [1JIK BemecTBa;

J WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATUNH M IPUMEHATH
9TH MOHATHS NPU ONHMCAHUU BEIIECTB U UX MIPEBPALLECHUI;

J UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBieHHs] (DOpPMYN BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIUii;

J ONpEAENATh BAJICHTHOCTb U CTENEHb OKHUCIEHHUS XHMHUYECKHUX D3JIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOrO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
coequHeHUH no GopmynaM, BUJI XMMHUYECKON CBSI3M (KOBaJCHTHAs, MOHHAS, METa/lInyeckas) B
HEOPraHMYECKUX COCAMHEHMSX, 3apsj HOHAa IO XUMHUYECKOW Qopmylie, XapakTep cpelnsl B
BOJHBIX pAcTBOpaX HEOPraHMYECKUX COCAMHEHUH, THUN  KPUCTAJUIMYECKON  pPEETKU
KOHKPETHOI'O BELIECTBA;

. packpbiBaTh cmbica  Ilepuonmueckoro 3akona JI. WM. MenaeneeBa u
JeMOHCTPUPOBATh €r0 IOHMMAaHHE: OMNKCHIBATh M XapaKTepU30BaTh TaOIMUYHYIO (opmMy
[Teproanyeckoit CUCTEMbl XUMUYECKUX SJIEMEHTOB: Pa3inyaTh MOHSATHUS «TJIABHAS MOATPYIA
(A-rpynna)» u «nobounas noarpynna (b-rpynma)», maneie 1 00JbIINE NEPUOJIBI, COOTHOCUTD
0003Ha4YeHHsI, KOTOPbIE UMEIOTCS B TIEPUOAUYECKOM TabIuIle, C YUUCIOBBIMHU XapaKTEePUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUECKHUX AJIEMEHTOB (COCTaB U 3aps] fApa, oOliee YUCIo 3JIEKTPOHOB U
pacrpeziefieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOB U MX COEJUHEHMM B Ipenenax MaslbIX MEPHUOOB U TJIaBHBIX MOATIPYII C
y4€TOM CTPOCHHUS UX aTOMOB;

J KJacCH(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOpPraHWYEeCKHE BEUIECTBa,
XUMHUYECKHE peakuu (110 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIMM BELIECTB, [10 TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

. XapaKTepru30BaTh (OMKMCHIBATh) OOMIME U CHEHU(PHUUECKUE XUMUYECKHAE CBOMCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAsl ONUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YpaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

o COCTaBJISITh YPABHEHMSI DJIEKTPOJUTHUYECKON IUCCOLMALNU KHUCIOT, IIeJoued u
coJiel, MOJTHbIE ¥ COKpAIlI€HHbIE YPaBHEHUS peakuii HOHHOTO 0OMeHa, YpaBHEHUsI peaKkiui;

o pacKpbIBaTh CYILIHOCTb OKHCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peakuui
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITHX peaKIuii;

o IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT UX CTPOEHMS,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3JIMUHbIX YCIOBHSIX;

o BBIUNCIIATh OTHOCUTENIBHYI0 MOJIEKYJSIPHYI0O W MOJISIDHYKO MAaccChl BELIECTB,

MacCCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa 1Mo (opMylie COeAMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA
B PacTBOpPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOUN peaKIlnu;

. coOnrofaTh MpaBuUiia TOJNB30BAHUS XUMHUYECKOW TMOCYIOW M J1abopaTOpHBIM
00opyIoBaHNEM, a TaKXKe IPaBHIIa OOpAIeHHS ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKITUSIMU
MO BBIMOJHEHUIO Ja0OpaTOPHBIX XHMMHMUYECKHUX OMNBITOB MO TMOJYYCHHUIO U COOMpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

o MPOBOANWTH pEAKIUU, TOJTBEPKIAIONINEe KAaYeCTBEHHBI COCTaB pa3IMYHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJOPUA-, OPOMUI-, MOAUI-, KapOoHaT-, docdar-,
CWJIMKAT-, Cyib(aT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHHS W HWOHBI HM3yYCHHBIX METaJUIOB,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAaHUUYECKUX BEIIECTB;

o MPUMEHSTh OCHOBHBIC OICPAIlMH MBICIUTEILHOW JACSITCILHOCTH — aHallu3 |
CUHTE3, CpaBHECHHE, OOOOIIEHWE, CHCTEMATH3allUI0, BBIABICHUE NPHIUHHO-CIICICTBEHHBIX
CBs3eM — /I M3Y4YCHHs] CBOMCTB BEIIECTB M XMUMHUECKHUX PEAaKIUH, e€CTECTBEHHO-Hay4YHbBIC
METOJIbI TIO3HAHUS — HAOJIOJCHHWE, M3MEPEHHE, MOJICIIMPOBAHKE, SKCIECPUMEHT (pealIbHBIN U
MBICJICHHBIN ).
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8 KUIIACC

Ne HaumeHoBaHue pa3iesioB U TeM Komriecrso acos DJIeKTPOHHbIE (undposbie)

n/n mporpaMmsl Bcero ;(;);:pr(:nbﬂme E&i’gjquKne o0pa3oBaTejibHbIE PeCypPChI

Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS

1.1 zi?:g;omaHH; aI;K I;I?);EIIKTI/(I)I?:(?I:;I; 5 2 bubmorexa HOK
ESTCIBHOCTH HCIIOBEKA https://m.edso0.ru/7f41837c

19 BemectBa u XHUMHUYECKHE 15 1 bubanoreka HOK
peakiuu https://m.edsoo.ru/7f41837c

Hroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHHYECKUX BeleCTB

21 Boznyx. Kucnopon. Ilonstue 06 6 bubnmnoreka HOK
OKCHIaxX https://m.edso0.ru/7f41837c

29 Bonopoa.Ilonstue o xuciorax u 8 1 bubnuoreka HOK
COJISIX https://m.edso0.ru/7f41837c

23 Bogna. PactBopel. Ilonsitue 00 5 1 1 bubnmnoreka HOK
OCHOBaHHSAX https://m.edso0.ru/7f41837c

24 OcHOBHBIE KIacChl | 44 1 1 bubnuorexa HOK
HEOPraHWYeCKUX COCTUHECHUI https://m.edso0.ru/7f41837c

Hroro mo pazueny 30

Pazgen 3. Ilepuoauyeckuii 3akoH u Ilepuogmyeckass cucrema xumMudeckux 3jemeHtoB Jl. H.

Xumnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Menpneneea. CTtpoeHue aTroMoB.

3.1

[Tepuonnueckuii 3aKOH 51
[lepuoanueckas cucreMa
XUMUYecKux anemeHnToB JI. U.
Mennene-eBa. CTpoeHue atoma

Bubnunoreka HOK
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
https://m.edsoo.ru/7f41837c
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32 Oumermmensrio T Bumorexa LOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCIIBHBIC PECAKIINHN
bubnnoreka OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c¢ 8
PesepBHoe Bpems 3 bubsmorera HOK
https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB IIO 68

[MTPOI'PAMME



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

9 KVIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaunmenoBanue pa3zaeioB " TeM Kontpoabnbie TIpaxriecke (uudpossbie)
n/n MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI pecypebi
Pa3znea 1. BenmecTBO M XUMHYECKHEe peaKIU
11 [loBTOpEHue u yriyodieHue 3HaHU OCHOBHBIX 5 1 bubmmoreka I[IOK
pasnennoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE  3aKOHOMEPHOCTH  XUMHUYECKHX 4 bubnuoreka LHOK
peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS auccouauus. | g 1 1 bubnmoreka [HOK
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 Obmas XapaKTEePUCTUKA XMUMHYECKHX |, 1 bubnuoreka I[MIOK
snemeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
22 meweton ViArpymme, Cepa 1 et 6 bubmorera LOK
COCITHHEHIS https://m.edsoo.ru/7f41a636
Ob6mas XapaKTEePUCTHKA XUMUYECKUX Eubmorexa OK
23 2g:;‘§$$ﬂv’*'rpy“m’l' Asor, Gocpop u ux 7 ! https://m.edsoo.ru/7f41§636
24 mewenton I Arpynme. Yraepon n xpemti 8 ) 2 bubmorera LOK
https://m.edso0.ru/7f41a636
U UX COECIMHEHUS
Hroro no paszneny 25
Pa3nen 3. MeTasiibl U UX COeIMHEHHUS
. bubnuoteka OK
3.1 Obume cBoiCTBA METAIIOB 4 https://m.edsoo.ru/7f41§636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 16 Eubmorexa HOK
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 20

Pa3znea 4. Xumus U oOKpysKaomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 Eubmorexa HOK
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 3

Pe3epBHOE BpeMs 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68
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8 KUIIACC
No Kosun4yecTBo 4acoB Jara DJIeKTPOHHBbIe HU(POBHIE
W/ Tema YpoOKa Beero KO]—[TpOJ]])H[,[e HpaKaneCKne w3yeHus 06pa30BaTeJ1Ll-Ible
padoThI padoThI pecypcel
1 [Ipenmer xumuu. Ponp Xumum B KU3HH 1 Bubnuoreka HOK
yenoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmorexa TOK
https://m.edsoo.ru/ff0d227e
IIpakTnyeckas padora Ne 1 «lIpaBuna
3 paboTrel B jabopaTopuu U NPUEMBI 1 1 bubnmnoreka HOK
oOpareHus c 71a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Uucteie BemectBa ©u  cMmecH. CrocoOsl 1 bubnuoreka HOK
paszencHus cmecei https://m.edsoo.ru/ff0d26ca
S cvecel (na mpimepe oncrias mosapennor 1 ) Bubmorera LOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 brbmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYEeCKUE DJIEMEHTHl. 3HAaKH (CHMBOJIbI) 1 bubnuoreka HOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U clOXKHBIE BELIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSIHCTBA  COCTaBa  BEIIECTB.
10  Xumwmueckas ¢popmyna. BamentHocts atomoB | 1 bubmorexa TOK

XUMHUYCCKUX OJICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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11 OTtHocuTeapHas aToMHas macca. bubnuoreka HOK
OTHOCUTENbHASL MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1079 XHMMHYECKOrO 3JIEMEHTa B bubnuoreka LHOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mous. MousipHast bubnuotexa HOK
macca https://m.edsoo.ru/ff0d5230
14 ®duszndyeckue HW  XUMHUYECKHE  SIBJICHUS. bubnuoreka HOK
XUMHYeCKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipuznaku u YCIOBUS MIPOTEKAHUS bubmmoteka HOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3akoH COXpPaHEHUS  MacChl  BEUIECTB. bubnuoreka LHOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus kommduecTBa, MacChl BEIIECTBa bubnuoreka HOK
10 YPaBHEHHUSAM XUMHUYCCKUX PEAKIIUit https://m.edsoo.ru/ff0d5708
18 (oo, pasmonenn savomeonm, Bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. MOHOCOB — EHBIMN-
19 BHHI/IKJ'IOHC,HI/I;]:_’[TO ° OCOO6o6lueHI/IeytIe u bubmmorexa HOK
‘ . https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAaHUI
20 KonrTposbnass padora Nel mno Teme bubnmnoreka HOK
«BelecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
21 Knenopon— amevent w mpocroe semecine BubmioTexs IOK
’ https://m.edsoo.ru/ff0d448e
O30H
22 teropora (pearimn oxneren, Toperner BubmioTexs IOK
’ ' https://m.edsoo.ru/ff0d4614
[TonsTHE 00 OKCHIaX
23 o peameamoc. BuSmaorexa IOK
’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHue Kucnopoaa
24  TemmoBoit 3h(dEKT XHUMHYECKOW peaKIu, bubnuoteka [HOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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INOHATHUE O TEPMOXHMMHYECCKOM YpaBHCHHU,
9K30- 1 SHAOTCPMHUUYCCKUX PCAKIUAX

TorumBo  (HepTh, Yrodb W METaH).

https://m.edsoo.ru/ff0d4790

bubnuoreka LHOK

25  3arpsisHeHHE  BO3JyXa,  CIOCOOBI  €ro hitps://m.edsoo.ru/ffod4cda
MIpEeA0TBPALCHUS
[1]
26 dlamecmme | sogmpane  suoropost, bu6morera LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)
27 Bonopon — 31eMeHT U mpOCTOE BEMIECTRBO. bubnuoreka LHOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 duznueckue ©W  XUMHYSCKHE  CBOMCTBa bubnuoreka HOK
Bojopoa. [IpuMeHeHre Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX U COJISIX bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsr MOJTy4SHUS BOZOpOJA B bubnmoreka LHOK
1abopaTopun https://m.edsoo.ru/ff0d4dd0
[1]
N | dlompscme | covmpermc | oxapons, Bumorera LIOK
. ’ https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTB)»
32 Momnsipusiii 00bEM ra3oB. 3akoH ABOTapo ]f?tptIS::I;I/On:.GeIijasoo.ru 1§60 d;_}l(Z)g
o | coe s e Biuoras 1K
. https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UITH 00BEMY
M T
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUM ra30B
35 duznueckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmiorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB OCHOBaHUH. [Tonstue 00 bubnuoteka HOK
WHIMKaTOpax https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputenn. HacellieHHBIE 1 Bbubnuoreka LHOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

22

HEHACHIIIICHHBIC PacTBOPBI. MaccoBasi Ao
BEILIECTBA B PACTBOPE

IIpakTnyeckas pad6ora Ne 5 mno Teme

https://m.edsoo.ru/ff0d5b40

38 «ITpuroroBienue pacTBOpOB c bubnuoreka HOK
orpeenEHHON MacCOBOM noein https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA

39 KonrTposbnass padora Ne2 1o Teme bubnuotexa HOK
«Kucnopoza. Bomgopoa. Boma» https://m.edsoo.ru/ff0d6342

40 OKcHIbI: COCTaB, KJaccudukanus, bubnuoreka LHOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
Ilomyyenne ©  XMMHYECKHE  CBOMCTBA

41 | KWCIIOTHBIX, OCHOBHBIX M aM(OTEepHBIX EH6H_HOTeKa OK
OKCILIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHu4: COCTaB, KJIaCCU(UKALIS, Bubmnoreka HOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca

43 Ilonmydyenne ¥  XUMHUYECKHE  CBOMCTBA bubnuotexa HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca

44 Kucaotsr: COCTaB, Kiaccudukanus, bubmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45  TlonmydyeHue U XMMHUYECKHUE CBOMCTBA KUCIIOT BH6H_HOTeKa I1O0K

https://m.edsoo.ru/ffOdfee2

46 Conmu (cpemHue): HOMEHKIATypa, CIIOCOOBI bubnuoreka HOK
MOJYyYEeHHUsS, XHMHUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
I[IpakTuyeckas paGora Ne 6. Pemenue

47  OKCTCPUMEHTANBHBIX  3a7a4 1O Teme bubnmnoreka HOK
«OCHOBHBIE KJIaCChI HEOPraHHYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»

48 I'enetndeckass cBsA3b  MEXKAY  KIAcCaMHU bubnuotexa HOK
HEOPraHUYECKUX COSTMHEHUI https://m.edsoo.ru/00ad9a50

. bubnuoteka HOK

49  OO6oOieHNe U cUuCcTEMaTH3AIUS 3HAHUI https://m.eds0o.ru/00ad9ch?

50 Koutpoabnass padora Ne3 1o Teme bubanoreka LHOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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"OCHOBHBIE KJIaCChI HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequueHui"
51 SIZSIEII::CKHX 3?1211\?:;:;; HOHI;J;?:GC ﬁ?ﬁ?fﬁ?{iﬁ bubamotexa HOK
' https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMCHTOB
5 cnrena o mcnomon T 1. Buoterca LIOK
o https://m.edsoo.ru/00ada52c
MenneneeBa
53 | [lepuopsl, rpymbl, MOATPYIIIILI bubsmotexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX sJIEp. bubnmoreka HOK
W30TOIBI https://m.edsoo.ru/00ada342
gy |omomme snem v e oo oK
o https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuka XUMHUYECKOTO dMIEMEHTa 110 EuGanorexa ITOK
56 ero nosoxxeHuto B [lepuoanueckoit cucreme httos://m.ed /00ada824
PS://M.eds0o0.ru ada
JI. 1. MenneneeBa
3nauenue [lepuommyeckoro 3akoHa Ui
57  DasBUTHS HAYKM ¥ TPAKTHKH. a. W bubnmnoreka HOK
MenneneeB —  yuéHBIM, Temaror u https://m.edso0.ru/00ada96e
rpaKTaHUH
58 DIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckast CBsI3b bubmorexa OK
https://m.edsoo.ru/00adac34
60  KoBaneHTHas moysipHast XUMUYECKask CBS3b bubmorexa 10K
https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HemosipHasi XUMUYECKas CBSI3b bubmorexa OK
https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCTICHUS bubmorexa HOK

https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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63 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC 1 bubnuoreka HOK
peaxiuu https://m.edsoo.ru/00adb076
64 OKHCIIHTENN U BOCCTAHOBUTEIH 1 ]I’?tptlgg:l;ll(r);.e;jasoo.ru /00a d]éc??%
65 KonrTposbnass padora Ned 1o Teme 1 bubnuotexa HOK
«Ctpoenue aroMa. XMMHUYECKast CBSA3b) https://m.edsoo.ru/00adb486
66 Pe3epBHbIii YPOK. O06o06meHne ny bubnuoreka HOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edsoo.ru/00adb33c
67 PesepBHbIit YPOK. O06006menne uy bubmmoteka HOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ad9cb2
68 PezepBHbIit YPOK. O060061IEeHNE oy bubnuoreka LHOK
CHUCTEMAaTH3AIMS 3HAHMHA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 11O 68

[NTPOI'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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9 KJIACC
Ne KoJsmuecTBo yacoB Jara DJleKTPOHHBbIE HU(POBLIE
B Tema ypoka o0pa3oBaTte/ibHbIE
o/ yp Beero Kourpoubnbie IIpakrnuyeckue w3ysenmus p
padoThI padoThI pecypcnl
Ilepuonnueckuit 3akoH. llepuogmyecka
1 CI/I(E?[IZMI;H[IXI/IM?II:II@CKI/IX HBJ'IGMCEII”/[IOIB[H}[ I/I$I 1 bubamorexa HOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
2 XI/IMI/I‘ICCKiX AJIEMEHTOB mMepBbIX Tpeéx 1 bubmorexa HOK
p p https://m.eds00.ru/00adb6b6
NIEPHOJIOB
Knaccudukammst u HOMEHKJIaTypa bubnuoreka LHOK
3 1 .
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMu4eckoil CBI3M M THUIIEI Bubnuoreka HOK
4 " 1 .
KPUCTAJNIHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrTposbnass padora Nel mno Tteme
5) «IloBTOopenue u yriyoOsienne 3HaHuid 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccugukanus XMMHYECKUX peakuuil 1Mo bubnuotexa HOK
6 1 .
pa3IMYHBIM MPH3HAKAM https://m.edsoo.ru/00adbcb0
IloHsATHE O  CKOPOCTH  XMMHMYECKOH
7 €aKIuu HOHSITI/Iep 0 TromoreHHeix u 1 bubmotexa HOK
PEAKIIH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[lonaTne O XWUMHUYECKOM paBHOBECHH.
@akToppl, BIMAOIIME HAa  CKOPOCThH bubnuoreka HOK
8 . 1 .
XUMHYECKOH  peaklud H  TOJOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubnuoteka HOK
9 1 .
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTUYECKON TUCCOLUALINH. 1 bubnuorexa HOK
CuyIbHBIC U CITA0BIC DIIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 Honuble ypaBHEHUS peaKIuit 1 bubnuoteka [HOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00add448

XUMHAYECKHE CBOMCTBA KUCJIOT u

12 OCHOBAaHMII B CBETE€ MPEACTaBICHHII 00 buGnuorexa HOK
. peil https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIHAIIHI
13 | npencramnemai - o6 anesmpommsmeol BuGnorexa LOK
pea p https://m.edsoo.ru/00add8b2
IHACCOIHAIAN
14 ITorsaTue o ruapom3e coneu buGnuorexa HOK
P https://m.edsoo.ru/00add9d4
. bubnuoreka LHOK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN hitps://m.eds0o.ru/00addd12
16 IIpakTuyeckas padora Ne 1. «Pemenue bubmmoteka HOK
9KCIIEPUMEHTAIBHBIX 3a0a4 https://m.edsoo.ru/00addbfa
17 | Onemponmn oot BuGmiorera LOK
P a A https://m.edsoo.ru/00addecO
XYMUYECKUE PEaKIui B PACTBOPAX»
18 Ob6mas XapaKTepUCTUKA rajoreHoB. bubnmnoreka HOK
XUMHUYECKHE CBOWCTBA Ha ITPUMEpE XJIopa https://m.edsoo.ru/00addfe2
19 | comenn " caotiensn momymane BuGmorera LOK
g YACHHC, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 };[TI[):;( TI?::: 2gnﬂl:{2:)617?T1<10JJ:§be 1;[30 ZSII\I:Z Bubmiorexa HOK
Loyl » MY https://m.edsoo.ru/00ade348
€é CBOICTBY
| B 1o osen e T
PCAKLIH, A p A https://m.edsoo.ru/00ade488
U30BITKE
29 OO6mas xapakTepucTuka 31eMeHToB VIA- bubnmoreka HOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AmoTponHbie MOJII/I(l).I./IKaHI/II/I CEpEI. EuGanorexa ITOK
23 Haxoxnenne ceppl U e€ coenWHEHUH B

npupojae. XuMHUYECKHE CBOMCTBA CEPhI

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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CepoBonopoji, cTpoeHue, (u3nuecKue Hu

bubnuoreka LHOK

24 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 gﬁgﬁggmne CGEIBLXI/IMSEEZII?;C 011;21;1221::, bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XHUMHUYECKUE PEaKIIMH, JISKAIUE B OCHOBE
| oMo s noryions oo oK
' - https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpY>KaroIen cpenbl
COCTMHCHUSMU CEPBI

27 Briuncinenne MaccoBOoM  OOJMM  BBIXOZA bubnuoreka LHOK
HPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OOmas xapakTepucTuka 3JIeMEHTOB VA-

28 rpynmsl.  A30T, pacnopoCTpaHEHUE B bubnmnoreka HOK
npupone, (QusnYeckue ©  XMUMHUYECKHUE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMuak, ero ¢Gu3MuecKue U XHUMHUYECKUE bubnuoreka HOK
CBOMCTBA, MOJYYCHUE U TIPUMEHCHHE https://m.edsoo.ru/00adf004

[1]
0 dlomyecme o, woysenne oro Bubmaorexa LOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTBY

31 A3oTHas kuciora, e€ (uznueckue u bubnuoreka HOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne  HUTPATOB W COJIEH

30 aMMOHHMSI B  KadecTBe MHHEPAIbHBIX bubnuoreka HOK
ynoOpeHuii. XUMHUYECKOE  3arpsi3HCHUE https://m.edsoo.ru/00adf518
OKPY’KaloIlle cpeibl COEAUHEHUSIMU a30Ta

33 &I))(())g(%)ggl.{aﬂ OI;((;/IIi:i[IOTa(bOC((II))?/IEIE/lI'—IeCSI{I)e E bubsmorexa HOK

" ’ https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOJTyYEHUE
34 Ucnons3oBanue ¢ochaTtoB B KayecTBe bubnuorexa HOK

MUHEpAIbHBIX yAOOpEHHI. 3arps3HEHHE

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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MIPUPOTHON cpenbl pochaTamu

VYrnepon, pacnpocTpaHEHHUE B MPUPOJIE,

bubnuoreka LHOK

35 (du3ryecKre 1 XMMUYECKHE CBOIMCTBA https://m.edsoo.ru/00adfd9c
Okcuapl  yriepoga, HUX (U3HYECKHE H
36 XHUMUYCCKHE CBOMCTBA. OKOJOTHYSCKHE bubnuoreka LHOK
npoOJaeMbl,  CBSI3aHHBIE C  OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 VroipHasg KACIIOTa U €€ COJIN buGmiorexa HOK
https://m.edso00.ru/00ae006¢
IIpakTnueckass padora Ne 4 10 Teme
38 "T?onyquHe pyrneKHcJJjoro rasa. bubsmotexa HOK
" https://m.edsoo.ru/00ae027e
KadecTBeHHas peakiys Ha KapOOHAT-HOH
3| o semeommr - xaxo Buboterca LIOK
https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX YIIIepoa
40 Kpemnwuii u ero coenuuenus Bubmorexa HOK
https://m.edsoo.ru/00ae080a
IIpakTuyeckas paGora Ne 5. Pemenue
a1 SKCHEPUMEHTAIBHBIX ~ 33Ja4 10  TEeMe bubnuoreka HOK
«Baxueiinme HEMETaJUIBI " 1704 https://m.edso0.ru/00ae0bf2
COCIMHEHMS
Kourponpnas T 0 it TEeM
42 «I(3)a>1<r1){(:1171m36 pa}?:Mzranﬁ-j c1)/1 eni bubmorexa HOK
https://m.edso0.ru/00ae0el8
COCTMHEHMSY
OOmiass  xXapakTEepUCTHKAa  XUMHYECKHUX
3JIEMEHTOB — MeETa/UI0B. MeTrannuueckas bubnuoreka HOK
43 ]
CBSI3b M METAJUTUUECKas KPUCTAJUTUYCCKAs https://m.edsoo.ru/00ae103e
pemérka. PU3M4eCKre CBOMCTBA METAJIOB
4| Srompoemmrccnt pm Hanpre Bubamoterca LIOK
https://m.edso0.ru/00ae1156
METaJIoB
45 OO0mue crnocoObl TONyYeHUsT METAJIIOB. bubnmnoreka I[HOK



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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CmaBel. Breraucienunss 1o YpaBHCHHUAM
XUMHUYCCKHUX peaKum‘/'I, €CliIn OJHUH U3
PE€AarcHTOB COACPKUT IMTPUMECHU

https://m.edso0.ru/00ae1156

46 [TonsaTue o KOppoO3UN METAIIIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1278
bubnuoreka OK

47 Llenouneie meTanb! https://m.edsoo.ru/00aeIiI4b2

48 OKcubl U THAPOKCUIBI HATPUS U KAJIUS BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMenbHBIC METAJLIbI — KaJIbLHUN U bubnuoreka HOK

MarHui https://m.edsoo.ru/00ae15e8

50 Baxneime coenuHEHUS KaJIbLIUA Bubmorexa HOK
https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

52 Kécrkocte BOmpl M CIOCOOBI €€ bubnuoreka LHOK

YCTpaHCHUS https://m.edsoo.ru/00ae1886

53 Pﬁgg;:clz:"izkaﬂBol;ilﬁOTan NQMgTOrJII(I))I Tel\;g Bubmorexa LOK
yerpaneHus” https://m.edsoo.ru/00aelae8

. bubnuoreka OK

>4 AOMUHIT https://m.edsoo.ru/Oan&Ic64

55 AMdoTepHble  cBoOiicTBa  OKcHAa U bubnmnoreka HOK

THJIPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka OK

56 Keneso https://m.edsoo.ru/Oan]1ld86

57 Oxkcuapl, TuApoKCcHab! U conu xene3a (1) u bubnuoteka HOK

xenesa (1) https://m.edsoo.ru/00ae35e6

58 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUI

IpakTnueckass padora Ne 7. Pemenue EubmoTeKa ITOK

59 OKCIIEPUMEHTAJbHBIX  33aJa4 10  TeMe

«Baxuenime MeTayIbl U KX COEOIUHEHUS))

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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Bbruucnenus no ypaBHEHUSIM XUMHUYECKUX
peaKkui, eciau OAUH W3 PEarcHTOB JaH B

60 W30BITKE WO  COJIEPKUT  mpuUuMecH. 1 bubmorexa LOK
5 : https://m.edso0.ru/00ae1750
Beiuucnenuss maccoBoil o BhIXOZa
MPOJYKTa PeaKuu
61 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
62 KonrTposbnass padora Ned 1no Teme 1
«Baxknelme MeTaibl U UX COSIUHEHUS)
63 BemectBa 1 Martepuansl B MOBCEIHEBHOM 1 bubnmnoreka HOK
KHU3HH YeI0BeKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKaoIIeH 1 bubmmotexa HOK
cpepl https://m.edsoo.ru/00ae4270
65 Ponk XxvMuM B pEIIEHUH 3KOJOTHYECKHX 1 bubnmnoreka HOK
npoOJieM https://m.edsoo.ru/00ae4270
66 PesepBHBIIl  ypOK. O6obOmenne  u 1 bubmmotexa HOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHbIll  ypoOK. O6obmenne  u 1 bubnuoteka HOK
CHCTEMaTH3aIHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHbIll  ypoOK. O6obmenne  u 1 bubnuotexa HOK
CHCTEMaTH3aIHs 3HAHU https://m.edsoo.ru/00ad9cb?2
OBILEE KOJIMYECTBO YACOB 10 68

[MPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA
o Xumus, 8 wimacc/ Pymutuc I'.E., ®@enpnman D.I'., AKIUOHEpHOE OOIIECTBO
«M3marensctBO «IIpocBerieHne»

* Xumus, 9 kmacc/ Pymsutuc T'.E., ®@enpnman @.I'., AxuuoHepHOEe OOIIECTBO
«M3marensctBO «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

bu6mmoreka [IOK
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