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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa o XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHuUs COCTABIEHA HA OCHOBE
TpeOOBaHUHN K pe3yJbTaraM OCBOCHHsS OCHOBHOW 00pa30oBaTelbHOW MPOTrpPaMMbI OCHOBHOTO
oOmero oOpazoBanus, npeactaBieHHbIXx B PI'OC OO0, a Takxke Ha OCHOBE (enepanbHOM
paboueil mporpaMMBbl BOCIIUTAHUS M C YUETOM KOHIICTIIIMU TMPETOAaBaHusl yueOHOro mpeameTa
«XuMus» B 00pa3oBaTesbHbIX opranu3anusx Poccuiickoit @enepanuu.

[IporpaMMa mo xumuu Aa€T TPEACTaBICHHE O LESAX, OOmIel cTparernd oOy4yeHUs,
BOCIUTAHHUS M Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH YYEOHOTO TMpEAMETa, yCTaHABIUBACT
o0si3aTeNbHOE TIPEIMETHOE COJIEpKaHue, MPEeAyCMaTpUBaET paclpeiesieHHe ero Mo KiaccaMm U
CTPYKTYPHPOBaHHUE O pasjeiaaM U TEMaM IMPOrPaMMBbI IO XUMUU, ONPEAEIISIET KOJIMYECTBEHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTHUKU COJAEPKAHMS, PEKOMEHAYEMYIO IMOCJIEI0BaTEIbHOCTb
U3YYEHHS] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JIOTUKU Y4EOHOTO
mporecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaroIIMXCs, OMpeesieT BO3MOXKHOCTH TpPEAMETa
Ui peanu3alvu  TpeOOBaHMI K pe3yabTaTaM OCBOCHHMSI OCHOBHOW 00pa30BaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 00pa30BaHus, a Takke TPeOOBaHUN K pe3yJabTaraM
oOydeHHs] XMMHUHM Ha YPOBHE IleJIed HM3y4YeHHUs MpeAMEeTa U OCHOBHBIX BHJOB Y4€OHO-
MI03HABATEIBHOM JEATEIbHOCTH 00YYaIOLIErocs o OCBOEHUIO y4eOHOTO COAEPKaHNUA.

3HaHWe XUMHH CIIY>KHUT OCHOBOH 7151 (HOPMHPOBAaHUS MHUPOBO33PEHHS O0YUAIOLIErocs, ero
NPEICTAaBICHUA O MaTepualbHOM €IMHCTBE MHUpPA, BAXKHYIO pPOJIb HUIPAOT (HOPMHpPYEMbIE
XUMUEHN NIPEICTaBICHNS O B3aMMOIPEBPALIEHUSAX SJHEPTUU U 00 HBOJIIOLIMH BEIIECTB B IPUPOJE,
0 MyTSAX peleHus Mo0aNbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBON U 3KOJIOTHYECKON O€30aCHOCTH, MPOOIEM 3APABOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaan3alii BO3MOXHOCTEHN Il cCaMOpa3BUTHS U (POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001Iel U PYHKIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHNE MBIIIJIEHUS! U TBOPYECKUX CHOCOOHOCTEN 00ydarouuxcs,
HAaBBIKOB HMX  CaMOCTOSTEIbHOM  y4eOHOM  JEeATEIbHOCTH, OJKCHEPUMEHTANbHBIX U
UCCJIEIOBATEIbCKUX yYMEHHUM, HEOOXOIMMBIX KaK B TIOBCEJHEBHOMW JKU3HH, Tak M B
npo¢eCCUOHAIBLHOM IeSITETbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHMS, 3aKJIAJbIBAET OCHOBBI LIEJIOCTHOTO
B3MNISIa Ha €OUHCTBO MPUPOJALI M YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTaloM B
(GbOpMHUPOBaHUU €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00YUarOIIHUXCS;

CIOCOOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K TPUPOJIEC, K YEIIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOrMYeckoe oOpazoBaHuE
0o0y4Jaronuxcs.

JlanHble HampaBiieHHs B OOyYE€HUHM XMMHHM OO€CIEeUMBaIOTCS CIEeUU(PUKON copepKaHus
y4eOHOro mpeaMera, KOTOpPbIM SBISETCS MEJarorMyecky aJanTUPOBAaHHBIM OTPaKEHHUEM
0a30BOI1 HAYKM XMMHUH HA OMPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro OOpa30BaHHS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIUMHCS CUCTEMBI NTEPBOHAYATIBHBIX MOHATUN XUMUU, OCHOB HEOPTAHUUYECKON XUMUU U
HEKOTOPbIX OTAEJIbHBIX 3HAUMMBIX MMOHATUNA OPraHUYECKON XUMHH.

Crpykrypa coiepkKaHus MporpaMMbl M0 XUMUM C(HOpPMHUpPOBAHA HA OCHOBE CHCTEMHOIO
nonaxona k €€ mzydeHuro. CoaepikaHue CKIAAbIBAETCS M3 CUCTEMbl MOHATUH O XMMHUYECKOM
DJIEMEHTE W BEUIECTBE M CHUCTEMbl MOHATHUH O XMMHUYecKoW peakuuu. O0e 3T CHUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO MPHUHIIMIY MOCIEIOBATEILHOTO Pa3BUTHs 3HAHWI HAa OCHOBE
TEOPETUUECKUX MPEACTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCErO €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akona /[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHHU;

— YUY€HHUA O CTPOEHUHU aTOMa U XMMHUYECKOW CBA3H;

— IpeJICTaBIECHUIN 00 ANEKTPOIUTHUECKON JUCCOLIMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE JMIMPUYECKH TMOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS IMOCJIENOBATENbHO OT OJHOIO YPOBHS K JPYyromy,
BBINOJIHSSA (PYHKIMH OOBSICHEHMSI M IPOrHO3MPOBAHMSI CBOMCTB, CTPOEHMSI U BO3MOYKHOCTEU
IPAKTHUYECKOIO MPUMEHEHHUS U TIOJIYUYEHHs U3y4aeMbIX BELLECTB.

OcBoeHHe MPOrpamMMbl [0 XUMHH CIOCOOCTBYCT (OPMHPOBAHHUIO IPCACTABICHUS O
XMMHUYECKOM COCTABIISAIOIIEH HAyYHOM KapTHMHBI MHpa B JIOTUKE €€ CUCTEMHOW NpUPOIbI,



LEHHOCTHOT'O OTHOILIEHHS K HAyYHOMY 3HAHUIO U METO/IaM IO3HaHMs B Hayke. M3ydyenne xumun
OPOUCXOAUT C TMPHUBICUCHUEM 3HAHUW U3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knaccb» 1 «Pu3nKa. 7 KIace.

[Tpu u3yyeHnn XUMUN TPOUCXOAUT (POPMHUPOBAHHME 3HAHUIM OCHOB XUMUYECKON HAYKH KaK
001acT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOI KyJBTYphl. 3agada y4eOHOTo MpeAMETa COCTOUT B (POPMHPOBAHHUH
CUCTEMBbl XMUMHUYECKUX 3HAHUM — BaKHEHIINUX (PAKTOB, MOHATHUN, 32aKOHOB M TEOPETUUECKUX
NOJIOKEHUM, JOCTYIHBIX OOOOIIEHW MHUPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
OpUOOLIEHUH K HAyYHbIM METOAAM MO3HAHUS IPU U3YYEHHH BEUIECTB U XMMUYECKUX PEAKLIHM,
B (OPMHUPOBAaHMM U Pa3BUTHM TO3HABATEIbHBIX YMEHUW M WX MPUMEHEHHUH B Y4eOHO-
NIO3HABATEIBHON U YUEOHO-UCCIEI0BATENbCKON IEATEIbHOCTH, OCBOCHUH IIPABUIJI O€301acHOTO
oOpallieHusi ¢ BeleCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipy W3yyeHMHM XUMUU HA YpOBHE OCHOBHOIO OOHIEr0 0Opa3OBaHMs Ba)KHOE 3HAYEHUE
npUOOpENH TaKUE 1NN, KaK:

— (hopMHUpOBaHNE MHTEJUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYIHUYECTBY, CaAMOCTOSITEJIbHOMY TPHUHSATHIO PEIICHUH, CIIOCOOHOW aJanTUpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM >KU3HU;

— HamnpaBJIEHHOCTh OOy4YEHHS Ha CHUCTEMaTHYECKOe MpHOOLIeHnEe OO0yYarolmuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABAaTEIbHOM  NIEATEILHOCTH, HAy4YHbIM  METOJaM  IIO3HAHMS,
(hOpPMUPYIOIIMM MOTHBALIMIO U Pa3BUTUE CIOCOOHOCTEN K XUMUMU;

— o0ecreyeHue YCJIOBUM, CIOCOOCTBYIOIIMX HNPUOOPETEHUIO OOYYarOIUMHKCS OIbITa
Pa3HOOOpa3HOW JEATETbHOCTH, NO3HAHUS U CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIM ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JIS PA3TUUHBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIMOHAIBHOW U €CTECTBEHHO-HAyUYHOU TPaMOTHOCTH, B TOM
YHUCJI€ YMEHUN OOBSACHATh M OLEHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA, UCHOJbB3Ys 3HAHUS W
OMBIT, MOJYYEHHbIE IPU HU3YYEHUHU XHMHH, MPUMEHATh HMX NpPH pPEIIEHHH MpolieM B
ITOBCETHEBHOM )KU3HU U TPYAOBOM ACATEIBbHOCTH;

— (opMupoBaHue y 00y4arouuxcsd T'yMaHUCTUYECKUX OTHOIICHHI, MOHUMAaHUS LIEHHOCTH
XUMUYECKUX 3HAHWM 1Ji1 BBIPAOOTKH 3KOJIOIMYECKU LEIeco00pa3HOro MOBENCHHSI B OBITY U
TPYAOBOM NIESITETBHOCTH B LIESAX COXPAHEHUS] CBOETO 3/I0POBbSI U OKPYKAIOUIEH MPUPOTHON
Cpenpbl;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITMTAHWIO Ha OCHOBE YCBOEHHS OOIIEYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JadbHEUIIIEr0o 00yUYeHHs.

OO01ee 4nciio YacoB, OTBEIEHHBIX JJI1 U3YyYEHUsS] XMMHUHU HAa YPOBHE OCHOBHOTO OOILIEro
o0OpazoBaHus, coctarisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce —
68 yacoB (2 Jaca B HEZIEIIO).



COAEPXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYaIbHBbIC XUMHUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XMMUM B KW3HUA YEIOBEKa. XMMHS B CUCTEME HaykK. Tema u
BeniecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ATrperarHoe cocTrossHue BemecTB. [loHaTHe o
METO/aX MO3HaHUs B XUMHUH. YncThie BemecTBa U cMecu. CriocoObl pa3ielIeHust CMECEH.

ATOMBI W MOJEKYyIbl. XUMHUYECKAE 3JIeMEHTbl. CHMBOJBI XMMHYECKUX 3IIEMEHTOB.
[IpocThie u cnoXKHBIE BemecTBa. ATOMHO-MOJIEKYISIPHOE YUYECHHE.

Xumuyeckas (opmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aromHas Macca. OTHOCUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 10151 XMMUYECKOTO IEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Moinb. Moisipras macca. B3anMoCBs3b KOIMYECTBA, MACCHI U
YyHuCla CTPYKTYPHBIX €MHUI] BellecTBa. Pacuérel o popmynam XMMHYECKUX COEAMHEHUM.

du3znyeckue U XUMUYECKHE SIBICHMS. XHUMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeHIeCTB. XHUMHUeckHe ypaBHeHHs. Kiaccupukanus XUMHUECKHX
peakiuii (COeIMHEHHUs, Pa3JIOKEHHUS, 3aMEIIEHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYAOM, MpaBWjIaMHU paboThl B J1a0OpaTopuu ¥ mpuéMamu
oOpaiiieHus ¢ 1abopaToOpHbIM O0OpPY/IOBaHUEM, W3YUYEHHUE U ONKCcaHuEe (PU3UYECKUX CBOMCTB
00pa3loB HEOPraHUYECKUX BEIECTB, HaOMIoneHne (pu3ndyeckux (TUIaBJIEHUE BOCKA, TasHUE
JbJa, pACTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAECHCAMs BOJIbl) U XUMUYECKHUX (TOpEeHue
CBEYM, MPOKAJUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHUCIIOTOW) SIBJICHUH,
HaAOJIIOZIEHUE U ONHMCAHKUE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX PeakLnid (pa3joKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTBHI C XJIOpHIOM Oapws, pasioxkenue ruapokcuma meau (1)
IIpY HarpeBaHUM, B3aMMOJICUCTBHE kKeye3a ¢ pacTBopoM coiu meau (1), nsyuenue cnoco6oB
pazaeneHusl CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BHIAPUBAHUE, AUCTHILISALINA,
xpoMaTtorpadusi, MNPOBEACHUE OUYMUCTKM IIOBAPEHHON COJNM, HAONIOAEHUE M ONUCaHue
pEe3yNbTATOB MPOBEICHUS OIBITA, WIUTIOCTPUPYIOLIErO 3aKOH COXPAHEHUS MAaccChl, CO3JaHUE
MojIeJIei MOJIEKYIT (IITapOCTEPIKHEBBIX ).

Ba:xkHeiue npeAcTaBUTEIN HEOPraHMYeCKUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopoa — 37€MEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoga B Hpuponae, (puaMyeckre M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okxcunbl. [lpumenenue xkuciopona. CrocoObl TMOMy4YEeHUsT KUCIOpoIa B
JabopaTopuu U NpOMbIILIEHHOCTH. KpyroBopot kucnopoaa B npupoae. O30H — ajioTpoIHas
MoJU(UKaLUs KUCIOPOAA.

TemnoBoil >PPexkT XUMHUYECKOW peaklnd, TEPMOXUMUYECKHE YpaBHEHUS, HK30- U
SHJIOTEPMHUYECKHE peakUud. TOIUIMBO: Yrojdb M METaH. 3arpsA3HEHUE BO31yXa, YCUICHHUE
NapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CJIOSL.

Bomopon — anmeMeHT M mpocroe BemecTtBo. HaxoxkzaeHue Bomopoaa B IPUPOIE,
(bu3nUecKre U XUMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTIOCOOBI ony4eHus. Kucinotel u conu.

MosnsipHblii 00bEM ra30B. Pacy€Thl MO XUMUUECKUM YPABHEHUSIM.

dusnyeckue cBomcTBa Boabl. Boma kak pactBopurens. PactBopsl. HaceliieHHbIE U
HEHACBILEHHBIE pacTBOpBl. PacTBOpUMOCTh BemiecTB B Boae. MaccoBasi oISl BEIIECTBA B
pacTtBope. XMMHUYECKHE CBOMCTBA BoAbl. OCHOBaHUsA. Posib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B MpUpOAE. 3arpsA3HEHHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOAHBIX BOJ.

Knaccuduxanus Heopranmdeckux coenuneHui. Oxcunpbl. Knaccudukaiuss OKCHIOB:
coseoOpasyromiue  (OCHOBHBIE, KHCIOTHBbIE, aM(OTEpHbIE) U  HecoJeoOpasyrolue.
Homenxiiarypa oxcugoB. dusznueckue M XUMHUYECKUE CBOWCTBA OKCcHAOB. llomyuenue
OKCHU/JIOB.

OcHoBanusi. Kiaccudukanus ocHOBaHWM: IIENTOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiiarypa ocHoBaHuil. PU3NYECKUE U XUMHUYECKUE CBOMCTBA OCHOBaHMU. IlomyueHue
OCHOBAHUU.

Kucnotsl. Knaccugukanus kucnor. Homenknarypa kucinot. dusnyeckre 1 XuMUYeCKHe
cBoiicTBa KUCIOT. Pan aktuBHoctu MmetaiuioB H. H. bekerosa. I1onyuenue Kucior.

Conu. Homenknarypa conei. @u3nyeckue U XMuMHUYECKHUE CBOMCTBa cosieil. [lonyuenue
COJIEH.



['eHeTHYECKAs CBA3b MEXKAY KJIACCAMH HEOPTaHUYECKUX COECAMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpE/IeJICHHE COJIEpPKaHusl KUCIOpoa B BO3AyXe, MOIyUeHHE, COOUpaHue,
pacro3HaBaHWe U M3YUYEHHE CBOMCTB KHCIOPOAA, HAOMIONEHUE B3aMMOJACWUCTBUSA BELIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS M MPEKpAILCHUs TOPeHUs (TI0XkKapa), 03HAKOMIICHHE C
oOpa3laMi OKCHJIOB M OINHMCAHHWE UX CBOICTB, IMOJNyuyeHUE, COOMpAHUE, PACMO3HABAHHUE U
U3ydeHHEe CBOMCTB Bopopoaa (ropeHue), B3amMonercTBhe Bojgopoma ¢ okcuaom meau (1)
(BOBMOXKHO  HCMOJNB30BaHWE  BUJEOMATepUasoB), HaOmIOAeHHE O00paslloB  BEIIECTB
KOJTMYECTBOM | MOJIb, WCCIIENOBaHWE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C Pa3TMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C  ONPEACIEHHOW MAacCOBOM  JIOJEH
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBHE BOABI C MeTaJIlaMU (HarpueM W KaJbLUEM)
(BO3MOYKHO HCIOJIb30BaHHE BHUIEOMATEPUANIOB), MCCIIEAOBAaHUE OOpa3llOB HEOPTaHHYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOMEHUE M3MEHEHUS! OKPAaCKH MHIUKATOPOB B PAcTBOpAx
KUCJIOT W IIeJouel, u3ydyeHue B3aumonencTBus okcuaa meau (ll) ¢ pactBopoMm cepHoi
KHCJIOTBI, KHUCJOT C METaulaMH, PEakUuidl HEUTpaln3aluu, IOJIyYEeHHUE HEPACTBOPHUMBIX
OCHOBaHMI, BBITECHEHHE OJHOTO MeETajula JAPYTMM W3 pacTBOpa COJM, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4 10 Teme «BakHeillme Kiacchl HEOPraHUYECKUX COSTMHEHUI.

IHepuoauueckuit 3axkoH u Ilepuonuyeckass cucrema xumudeckux djiemenros /. U.
MenaesieeBa. Crpoenune aTOMOB. XumMuueckas CBSI3b. OxuciaureabHO-
BOCCTAHOBHUTE/IbHbIE PeaKIHUU

[lepBbie TMOMBITKM KJIACCU(PUKAIIMU XUMUUYECKUX »diieMeHTOB. l[loHsTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMENbHBIE METaJUIbl, T'aJIOT€Hbl, MHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPbIE 00Pa3ylOT aM(POTEPHbIE OKCUJIbI U TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. llepuomuueckas cucrema xumuyeckux osnemMeHTtoB J[. .
MenpeneeBa. Kopotkonepuoanas u anuHHonepuoanas (opmbsl [lepronnueckoit cUCTEMBI
xumuueckux anemeHToB /. M. MenneneeBa. Ilepuonsl u rpynnbl. PHU3UYECKUN CMBICTT
NOPSJIKOBOTO HOMEPa, HOMEPOB MEPUO/Ia U TPYMIIbI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W3orombel. Onektponsl. CTpoeHHE
ANEKTPOHHBIX 000JIOYeK aroMOB TMepBbIX 20 XMMHUYECKUX »dlIeMEeHTOB llepuoanyeckoii
cuctemsl [[. 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA TI0 €ro MOJOKEHUIO B
[Tepuonnueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IpyniaM 1 NepuoaaMm.

3nauenue [lepuoauueckoro 3akoHa u [lepronnyueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
IUISl pa3BUTHUS HAayKu U npakTuku. J1. 1. MenpaeneeB — yu€HbIi U IpakKTaHUH.

Xumuueckass  cBs3b.  KoBaneHTHas  (mojsipHass W HEMOJISIpHAs)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKHX JIEMEHTOB. IOHHAas CBA3b.

Crenenb okuciieHusi. OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporneccsl
OKHUCJICHUS U BOCCTAHOBIECHMS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCcnepumenm:

U3y4eHHe o0pa3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOACHCTBUE THAPOKCUIA
IIMHKA C pacCTBOPaMH KHUCJIOT U LIEJ0YEH, TPOBEIECHUE OIBITOB, WILTIOCTPUPYIOMINX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUM (TOpEeHUE, PEaKIUHU PA3I0KEHUS], COSAUHEHUS ).

Mesicnpeomemmnule ceazu

Peanuzanus MeXNpeaMETHBIX CBSI3€d MPU U3yUYEHUN XUMUU B 8 KJIaCcCe OCYIECTBIISAETCS
yepe3 MCIOJIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK U TOHSTHUH,
SBJISIFOIIMXCS. CACTEMHBIMU JIJIs1 OTJIEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEeHHO-HAy4HbIe TOHATHSA: HAy4dHbId (DAKT, TUIOTE3a, TEOpHs, 3aKOH,
aHaiu3, CHUHTE3, KJIacCU(pUKaUWsg, NEPUOAUYHOCTb,  HAOMIOACHHE,  OAKCIIEPUMEHT,
MOJIETTUPOBAaHNE, U3MEPEHUE, MOJIETb, SIBJICHUE.

dusuka: marepusi, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DJEKTPUUYECKUM 3apsiji, BEUIECTBO, TENO, 00bEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (U3NUECKUE BEJIMYUHBI, €AUHULIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE371b1, ComHILE.

buonorus: dotocunTes, npixanue, ouocdepa.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOAbI, IOJIE3HBIE
MCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.



9 KJITIACC

BeiecTBo M XMMHUYecKasi peakius

[lepunonnueckuin 3akoH. llepuomnueckas cucrema xumuuyeckux snemMeHtoB J[. H.
MenneneeBa. CrpoeHrne aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XHUMHYECKHX
DIIEMEHTOB IEPBBIX TPEX IMEPUONOB, KalMs, KaJbLUs U WX COCAUHEHHU B COOTBETCTBUHU C
IIOJIOKEHUEM DJIEMEHTOB B [leproguyeckoi cucTemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABI XHUMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTH CBOKCTB BEILIECTBA OT TUNA KPUCTAUINYECKOW PEIIETKHM M BHJIA XUMHYECKON
CBA3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB. XHMHUYECKHE CBOICTBA
BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHWMYECKUX COCAVUHEHUN, TEHETUYECKAs
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKIX peakuuil Mo pa3IndHbIM MPU3HAKaM (IO YKCIY U COCTaBY
YUaCTBYIOIIMX B PEAKLUMU BEIHIECTB, MO TEIUIOBOMY JPQEKTy, MO HU3MEHEHHUIO CTEICHEH
OKHUCJIEHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OPAaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
SHIAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMHUYECKUE YPABHEHNS.

[lonsiTue 0 ckopoctu xuMuyeckoil peakuuu. [loHsaTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHAYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX M Ie€TEepOTeHHBIX peakuusax. llonstne o
karamnse. llonatne o xumMuueckoM paBHOBecHH. DakTOpbl, BIUSAIONIME HA CKOPOCTh
XUMHAYECKOU PEAKIINN U TOJ0KEHNE XMMHIECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, 3JIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTENBHOU peakuuu. COCTaBIECHUE YPAaBHEHUN OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIMil C UCTIONB30BAHUEM METO/IA IIEKTPOHHOTO OajaHca.

Teopus NEKTPOIUTHUECKON TUCCOUUALMHU. JIEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTtnoHsl,
aHMOHBI. MexaHu3M JUCCOLMALMM BEIIECTB C PA3JIMYHBIMM BUAAMU XHUMHYECKOW CBA3U.
Crenenp qucconuau. CUibHbIE U cIa0bI€ JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS PEAKUUH MOHHOTO OOMEHA, MOJIHbIE U
COKpAIlEHHbIC NOHHBIEC YpaBHEHHMs peakuuil. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEU B CBETE
NPEICTaBICHU 00 AIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE peaklud Ha WOHBI.
[ToHsiTHE O TUAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEJSMH KPHCTAJUIMYECKHX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METAJIOB W HeMeTauioB (TpaduTa W anmasa), CJIOXKHBIX BEHIECTB (XJOpUla HaTpus),
MCCIIEJOBAaHNE 3aBUCHUMOCTU CKOPOCTHM XMMHUYECKOM PEAKIMU OT BO3JIECUCTBUSA Pa3IMYHBIX
(akToOpOB, HCCIEAOBAHKE IEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALINU
KHCJIOT, WIeJIoued U cosieid (BO3MOXKHO HCIIOJIb30BAaHUE BHUJIEO MATe€pUasioB), MPOBEICHUE
OMBITOB, WITIOCTPUPYIOLIMX MPU3HAKH MPOTEKaHUsSI peakuii MOHHOTO oOMeHa (oOpa3oBaHue
OCajJka, BBIJEJIECHUE Tra3a, 0Opa30BaHHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLMid (TOpeHHEe, Peakliui Pa3ioKEHUsl, COTUHEHNUS),
pacro3HaBaHWE HEOPTAHWYECKUX BEIIECTB C IMOMOLIBIO KaYE€CTBEHHBIX PEAKLIMNA HAa WOHBI,
pEILIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CtpoeHne U (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XUMHUYECKUE CBOMCTBA Ha MpUMeEpE XJIopa (B3aMMOJEWUCTBHE C METalllaMH, HEMETaJlJIaMH,
niesnioyamu).  XsopoBogopon. CoiisiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOIY4YEHUE,
IpUMeHeHue. JleicTBue Xjopa MU XJIOPOBOAOPOAA HAa OpraHU3M 4esoBeka. Baxueniue
XJIOPUIBI U X HAXOKIECHUE B IPUPOJIE.

O6mast xapakrepucTtrka 37eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne u pU3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/A U Cephl. AJITIOTPONHBIE MOAU(PUKALIMKM KUCIOPOAA U cepbl. XUMUYECKHUE CBOMCTBA
cepsl. CepoBoAOpoOl, CTpoeHHe, GU3HUECKUEe M XMUMHYECKHUe cBoMcTBA. OKCUIBI Cepbl Kak
IPEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHasi KUCIOTa, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA
(oOmue kak HpeacTaBUTEN Kiacca KHUCIOT U crneuu@uueckue). XUMHUECKHE peakluu,
JeKalue B OCHOBE NMPOMBIIIJIEHHOIO CHoco0a MOIy4YeHUs] CEpHOW KHUCIOThl. IIpumeHeHue
cepHoM KkucnoTbl. CoaM CEpHOM KHCIOThI, KayeCTBEHHas peakiusi Ha Cyab(ar-HoH.
Haxoxnenue cepbl U €€ COCAMHEHUN B MPUPOAEC. XUMHUUYECKOE 3arpsi3HEHUE OKPYKArOUIEH



Cpelbl COEIMHEHHMSIMHU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AyXa U BOAOEMOB),
CHOCOOBI €ro MpeA0TBPAILCHUSI.

OOmast xapaktepucTuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTHM CTPOECHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHCIEHUS. A30T, pacmpocTpaHeHHEe B HpuUpoae, (U3NYECKHUe u
XUMHUeckre cBoiictBa. KpyroBopor aszora B mpupoae. AMMHaK, €ro (Qu3M4ecKue u
XUMHUYECKHE CBOWCTBA, MOJydeHHEe M mpuMeHeHue. Conmu aMMOHHS, MX (U3MYECKHE U
XUMHUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakiys Ha HOHbI aMMOHMS. A30THas
KHCTIOTa, €€ ModydeHue, Gu3ndecKue U XMMHUYECKHE CBOMCTBA (00IIME KaK MpEeACTaBUTENS
KJ1acca KUCJOT U crierududeckue). Vcnons30Banne HUTPATOB U COJIEH aMMOHHS B KauyeCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelbl COEIMHEHHUSIMU
azora (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop,
ayorporiaeie  Momupukaruu  pocdopa, Quznueckume W XUMHUUYECcKHe CcBoMcTBa. OKCH
dochopa (V) u docdhopHas kuciora, GU3NIECKHEC U XUMHUYCCKHUE CBOWCTBA, MONYYCHHE.
Hcnonps3zoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YIOOPEHHIA.

OOmast xapakrepuctuka 371eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIE CTENEHNU OKUCIECHHS. YIIIEpO/, aNIOTPOIHbIE MOIU(DHUKALIMH, PACTIPOCTPAHEHUE
B mpupoje, (punyeckue U XUMHUYECKue cBoiicTBa. AncopbOuusa. KpyroBopor yriepona B
npupone. OKcuabpl yriepoja, ux pu3nyeckue U XUMUYECKUE CBOMCTBA, JACHCTBUE HA KUBBIE
OpraHU3MBbl, MMOTYYEHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUAOM
yrrepoza (1V), rumoresa 1o0anbHOTO MOTEIVICHHS KIMMaTa, TapHUKOBBIN 3(Q(dEKT. YrobHas
KHCJIOTa U €€ CONM, UX (PU3NYECKUEe U XUMUYECKHE CBOMCTBA, MOJYYEHUE U MPHUMEHEHHE.
KauecTBeHHas peakuusi Ha KapOOHaT-nOHBL. Mcronb3oBaHue Kap6OHaTOB B OBITY, MEJIULIUHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHUSIX yIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETUJIEH, 3TaHOJ, DIMIEPHUH, YKCycHas kuciora). IlpuponHsie
VCTOYHUKH YIJIEBOJOPOAOB (Yroib, MPHUPOIHBIA Ta3, HE(PTh), NPOAYKTHI UX NEpPepadOTKU
(OeH3uH), UX poJib B OBITY U MNPOMBIIUICHHOCTH. [IOHSATHE O OMOJOTrMYECKH BaXKHBIX
BELIECTBAX: KHUpax, Oelkax, yrieBoJax — M UX pOJIM B KM3HU 4YelloBeKa. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCIMHEHUM.

KpemHuuii, ero ¢usmyeckre M XUMHUYECKHE CBOMCTBA, MOJIYYEHUE M TPUMEHEHUE.
Coenunenust kpemHusi B mpupozge. OOmme mnpencrabienuss o0 okcuae kpemuus (V) u
KpeMHUeBOM kucinore. CHIUKaThl, HUX HCIOJB30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
BaxkHeililline CTpOUTENIbHBIE MaTepUaibl: KEPAMHUKA, CTEKJIO, LIEMEHT, OETOH, >KeIe300€TOH.
[Tpobnembl 6€30MaCHOTO HKCIMONB30BAHUS CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHre o0pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB CONISIHOM KUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEAKIUN HA XJIOPU-MOHBI U HAOIIOAEHUE MMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxaromue pU3NYeCcKue U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COEIMHEHHUH (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPHAIOB), O3HAKOMJIEHUE C O0pa3liaMu XJIOPUIOB (TajoreHuI0B),
O3HAaKOMJIEHHE C oOpa3lamMu cepbl U €€ COCIUHEHUSAMH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUasoB), HaONIONEHHEe Tpoliecca OOyIIMBaHUS caxapa TIof JCHCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM KHCIOTHI, HM3YyYEHUE XUMUYECKHX CBOMCTB pa30aBiIeHHON
CEpHOM KHUCJIOThI, MPOBEJACHUE KAaueCTBEHHOM peakuuu Ha cyabdar-uoH U HaOloeHue
pU3HaKa €€ MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOWCTBaMHM a30Ta, ¢pocdopa u ux
COCIMHEHHH (BO3MOXKHO MCIIOJb30BaHUE BHJEOMATEPUAIOB), oOOpa3llaMH a30THBIX U
dbochopHbIX ymnoOpeHui, MoydeHue, coOupaHue, pacro3HaBaHUE U M3Y4YCHUE CBOMCTB
aMMUaKa, MPOBEICHNE KAaYECTBEHHBIX PEAKIMH HA MOH aMMOHHS U Gocdar-uoH U U3yyeHue
IIPU3HAKOB MX MPOTEKAHUSA, B3aUMOJICUCTBUE KOHLEHTPUPOBAHHOW Aa30THOW KHUCIIOTHI C
MeZbI0 (BOBMOKHO MCTIONB30BAaHUE BHIEOMATEPUAJIOB), U3yUYEHUE MOJIENIEH KPUCTAITMYECKUX
pemérok anmasza, rpadura, ¢yiepeHa, O3HAKOMJIEHHE C MPOIECCOM  aJcopOIuu
PAcTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YINIEM M YCTPOWCTBOM MPOTHBOrasa, MOJydeHHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB YIVIEKUCIOTO Tra3a, MpOBEIEHUE
KAQUECTBEHHBIX peakUuid Ha KapOOHAaT M CWIMKAT-MOHBl M HU3yYEHHE IMPU3HAKOB MX
OPOTEKaHMUs,, O3HAKOMIIEHHE C MPOAYKIUEH CHJIMKATHOM NPOMBIIUIEHHOCTH, pEIICHNUE
HKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxkHelne HeMeTalIbl U X COCTUHEHUS.

MeTayibl M MIX COeIMHEHUSA



OO6miasi xXapakTepUCTUKAa XUMHUYECKHUX DBJIEMEHTOB — METAUIOB HAa OCHOBAaHUU HX
nonoxenuss B Ilepuogmueckon cucreme xumuueckux dneMeHtoB JI. M. MenneneeBa u
cTpoenust aromMoB. CrpoeHue MeTauioB. MerajmiMueckas CBs3b M MeTajuIMyecKas
KpUCTAJUIMYECKasl PEIIETKA. DJIEKTPOXUMUUYECKHI Psii HANPSHKEHUH MeTaioB. DU3nyecKue
U XMMHYECKHE CBOMCTBa MmeTajuioB. OOmme crnocoObl mnomydeHuss mMetaiioB. [lonsarue o
KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIMTHI UX OT Koppo3uu. CriaBbl (CTalb, YyTyH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ TIPOMBIIIIJICHHOCTH.

[lleounble MeTaAIIBL: MTONOXKEHUE B [leproandeckon cucrteMe XMMHYECKHAX JJIEMEHTOB
J. 1. MenneneeBa, CTpO€HHME HX arOMOB, HaxOXAcHue B Ipupone. Pusznueckue u
XUMHUYECKHUE CBOMCTBa (Ha mpuMmepe Harpus U Kanus). OKCUABI U TUJIPOKCUILI HATpUs U
Kkanus. [[pumenenne menouHbIX METAIIOB U UX COCTMHEHUM.

[[lesoyHO3€MENBHBIE METAJUIBl MAarHuid M KalbLMM: MojoxkeHue B Ilepuommueckon
cucreMe xumudeckux anemeHtoB . M. MenaeneeBa, CTpoO€HHE MX aTOMOB, HAXOXJICHUE B
npuponae. PU3NYECKUe U XUMHUYECKUE CBOMCTBA MAarHus U Kajblius. BaxkHenme coeIMHEHNSs
KaJIbIHs (OKCU, THIPOKCU, conn). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHEHUSI.

AmoMunuii: nonoxenue B Ilepuoguueckoil cucreme XxuMuueckux sneMeHtoB /I, W.
MenpneneeBa, CTpoeHME aroMa, HaxOXJIeHHEe B Ipupome. Dusznueckne M XHUMHYECKHE
CBOMCTBa amtoMUuHMs. AMDOTEepHbIE CBOMCTBA OKCHUIA U TUIPOKCUIA ATFOMUHUSL.

Kenezo: momoxxenue B llepuogmueckoil cucreme xumuueckux siemeHToB J[. .
MenpneneeBa, CTpoeHME aroMa, HaxXOXKJACHUE B mpupone. PuU3NUECKHE U XUMUYECKHUE
cBoricTBa »xene3a. Okcunbl, rTuapokcunbl U conu xenesa (ll) m xeneza (lll), ux cocras,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuii IKCcnepumenm:

O3HAaKOMJIEHHWE C oOpa3llaMH METaJUIOB U CIUIABOB, UX (DU3MYECKUMH CBOWCTBAMH,
U3YYEHHE PEe3yJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICUCTBUSA OKCHJA KajdblUsl U HaTpusi C BOAOM (BO3MOXHO
UCIIOJIb30BAHME BUJEOMATEPHUANIOB), HCCIEIOBAaHWE CBOWCTB JKECTKOM BOABI, Ipolecca
TOpEHUsl Kejle3a B KHUCIOpOAE (BO3MOXHO HCIOIb30BAaHUE BUIEOMATEPUAIIOB), MPU3HAKOB
MPOTEKAHUS KaU€CTBEHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbIWs, AJIFOMUHUSA, IMHKA, XKEIe3a
(I u xenesza (l11), meau (I1), HaGaromeHNe U oMKMCcaHKWE MPOILIECCOB OKPAIIMBAHUS IJIAMCHH
MOHAMHU HATpHs, Kalud MW KaublMs (BO3MOXHO MCIOJIb30BAHHE BUJEOMATEPUATIOB),
uccienoBaHue aMm(pOTEpHBIX CBOMCTB TMAPOKCHIA ATIFOMUHUS U THUIPOKCUIA IIUHKA, pEelICHUE
AKCIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BakHelIne MeTaulbl U UX COEAMHEHUSD).

XHMMHUA M OKpPYKAIOLIasA cpeaa

BemecTBa u Marepuaisl B IOBCEAHEBHOM KU3HU YEJIOBEKAa. be30macHoe UCIonb30BaHNe
BEILIECTB U XMMHYECKUX peakiuid B ObITy. llepBas moMolnp Mpu XUMHUUYECKUX OXKOTrax H
OTPABJICHUSAX.

XUMHUECKOE  3arpsA3HEHUE  OKpyXaroulell  cpeapl  (MpeAesbHas — JOMycTUMas
KOHIIeHTpauus Beniects, nanee — [1JIK). Poias xuMuu B peliieHuH 3KOJI0THUECKUX TTPOOIIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3oB MaTepruaoB (CTEKIO, CIIaBbl METAILIOB, IOJTUMEPHBIE MaTEPHAIIbI).

Mesicnpeomemmuule ceazu

Peanusanus MeXnpeaMETHBIX CBA3EM IPU U3YYEHUU XUMHUHU B 9 Kiacce OCyIIeCTBISETCS
yepe3 MCIOJIb30BAaHUE KakK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaK W TOHSTHUH,
ABJISIONIUXCSI CHCTEMHBIMU ISl OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1Me ecTeCTBEHHO-HAy4HbIe TOHATHSA: HAy4HbIH (AKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaiu3, CHUHTE3, KJIacCU(pUKaluus, NEPUOAUYHOCTb,  HAOMIOAEHHE,  HAKCIEPUMEHT,
MOJIETTUPOBAHUE, H3MEpPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIA AP EKT, TEeXHOIOoTrus,
MaTepHuaJbl.

®duszuka: Mmarepusi, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHWJ, HN30TOIMHI,
PaaMOaKTUBHOCTb, MOJIEKYJA, DJEKTPUYECKHM 3apsl, MPOBOAHUKH, IOJYIPOBOIHUKH,
JUAIIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEJ0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, ras,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKAs] PEHIETKa, CIJIaBbl, (PU3NYECKHE BEITUYUHBL,
€IUHULBI U3MEPEHHUS], KOCMUYECKOE ITPOCTPAHCTBO, IIJIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: gorocunTes, apixanue, ouocdepa, 3KOCUCTEMA, MUHEpAJIbHbIE yI0OpEHMUS,
MHUKPOXJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOABI, IOJIE3HBIE
MCKOIIaeMbI€, TOTUIMBO, BOJHBIE peCypCHlI.



INJIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT 'O OBILIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETOo 00pa3oBaHUS
JOCTUTAIOTCS. B XOJA€ OOy4YeHHMs] XUMHUU B €IWHCTBE Y4YeOHOH M BOCIUTATEIHHOM
JIESITEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUUCKHUMH COLMOKYITHTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMA B OOIIECTBE NpPaBHJIAMU M HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUS M COIHAIU3ALNN
0o0y4Jaromuxcs.

JIM4HOCTHBIE pe3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAINI U pacIIMpPEHHE OMBITA JESTEIbHOCTH Ha €€
OCHOBE, B TOM YHKCJI€ B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPUUYECKOMY H
HAyYHOMY HACIIEAWI0, TTIOHUMaHUsl 3HAYEHUS XUMHYECKONM HAayKH B JKU3HHM COBPEMEHHOTO
o01ecTBa, CIOCOOHOCTH BIIAJETh I0CTOBEPHON MH(POpPMAaLIHEl O TIEPEIOBhIX JOCTIKEHUIX U
OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOICTBE MHUpa U OOIIECTBA;

2) rPaskKAAHCKOT0 BOCIIUTAHUS:

MPECTABICHUS O COIMAIBHBIX HOpPMax M MpaBWIIaX MEXKINYHOCTHBIX OTHOIICHWN B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOW, y4eOHO-
UCCIIEZIOBATENBCKOM, TBOPYECKOM M APYTHX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JE€ATEIbHOCTU MPU BBINOJHEHUU YUYEOHBIX, MMO3HABATEIbHBIX
3a]a4, BBIIOJIHEHUH XUMHUYECKUX OKCIIEPHUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB,
CTpEMJICHUSI K B3aWMMOMNOHMMAHWIO U B3aUMOIIOMOIIM B TMpoIEcce OTON ydeOHOI
JeSITEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TMOBEACHHE U TMOCTYNKH CBOMX TOBAPHUIIECH C
MO3UIIMHM HPAaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIIEICTBUIN TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA .

MUPOBO33PEHYECKAE TMPEJACTABICHUS O BEHIECTBE H XWMHUYECKOH pPEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIINE OCHOBY IS
NMOHMMAaHHWsl CYIIHOCTH HAy4YHOHW KAapTHHBI MHpa, TNPEACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TMPHUPOJBI, B3aUMOCBSI3AX UYEJIOBEKa C MPUPOIHON CpemoH, o
POJM XMMUU B TIO3HAHUU dTHX 3aKOHOMEPHOCTEH;

Mo3HaBaTeIbHbIC MOTHBBI, HANPABICHHBIC HA TOJYYCHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXOAMMBIE ISl OOBSICHEHHS HaOIIOMAaeMBIX MPOILIECCOB W SIBICHUI, MO3HABATEIIbHOM,
UHGOPMAITMOHHON M YHUTATENbCKOM KyJIbTYyphl, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIHHOU
paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOH, MOCTYNMHBIMH TEXHHYECKHUMHU
cpeacTBamMu MH(PpOPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 0OYYEHUIO W MO3HAHMIO, JTI0O003HATEIILHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
caM0o00Opa30BaHUI0, MPOEKTHOM M HCCIAEAOBATEIBCKOM JEATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMIPABICHHOCTH M YPOBHS 00yUYeHUS B TalbHEHIIIEM;

4glq)opMupOBaHm[ KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE IEHHOCTH J>XW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 30POBBI 00pa3 >KM3HU, OCO3HAHHME MOCIEACTBHI W HEMPHUSTHUE BPEIHBIX
NpUBBIUEK (YyHOTPEOJSICHUS aJKOroJisi, HAPKOTHUKOB, KYpeHUs), HEOOXOAUMOCTH COOIOACHUS
npaBusl 0€30MacCHOCTH TPU OOpPAIEHUN ¢ XUMHUYECKUMHU BEIIECTBAMHU B OBITY U peaibHOU
KU3HU;

5) TpynoBOro BOCIIMTAHMS

WHTEpEC K MPAKTUYECKOMY M3yUeHUIO MpodeccHii U Tpya pa3IndHOTO POJa, YBaKCHHE
K TPyAy W pe3yidbTaraMm TPYAOBOW ACSITEILHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
NPEIMETHBIX 3HAHUM 1O XHWMHH, OCO3HAHHBIA BHIOOp WHIAMBUAYAIBHOH TpPaeKTOPHUH
IPOAOKEHHsT 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNemHON Mpo(ecCuoOHaNIbHON JIEATEIbHOCTH
U DPa3BUTHUA HEOOXOAMMBIX YMEHMM, TOTOBHOCThH aJalTUPOBAThCs B NpO(ecCHOHATbHON

cpene;



6) IKOJIOrHY€eCKOro0 BOCIIMTAHHUS:

HKOJIOTHYECKH LEJeCO00pa3HOe OTHOILIEHHE K MPHPOJAE KaK HMCTOYHUKY >XKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNUE [IEHHOCTHU 3I0pOBOTO M 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3MYECKOMY M TICUXUYECKOMY
37I0pPOBBIO, OCO3HAHUE IIEHHOCTH COOMIONEHUS MpaBUil O€30MIaCHOTO MOBEICHUS MTpH paboTe ¢
BELIECTBAMH, & TAK)KE B CUTYALMSIX, YTPOKAIOIIMX 3OPOBBIO U KU3HU JIFOAEH;

CIIOCOOHOCTU NPHUMEHSATH 3HAHHUS, MOJIy4aeMble NMPU U3YYEHUH XUMUU, I PEIICHHS
3a1a4, CBS3aHHBIX C OKpPYXKAlOWIeW IPUPOJHOM CpPENOW, IS TOBBIIIECHUS YPOBHSA
IKOJIOTHYECKON KYIbTYphl, OCO3HAHHUS II00ANTbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTe HMX PELIEHUs MOCPEICTBOM METOAOB XMMHHU, IKOJOTMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBAaThCSI UM B [TO3HABATEIbHON, KOMMYHUKAaTUBHON M COLMAIIbHON MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylTbTaTOB BBIACISIOT 3HAUMMBbIE A1 (POPMHUPOBAHUS
MUPOBO33peHUs O0LICHAYYHbIC TOHATHS (3aKOH, TEOPHsl, IPUHIIMII, TUIOTE3a, (aKT, CUCTEMA,
IPOLIECC, DKCHEPUMEHT W JIPYroe.), KOTOPBhIE HCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M IO3BOJSIOT HAa OCHOBE 3HAHMW M3 3TUX MPEIMETOB (OpPMUPOBATH
IPENICTABICHUE O LIETOCTHON HAyYHOW KapTHHE MUpPa, U YHUBEpCAIbHbIE YUEOHBIEC NEUCTBUS
(mo3HaBaTelibHbIE,  KOMMYHUKAaTUBHBIE,  PETYJIATUBHBIE),  KOTOpbIE  OOECIEYHBAIOT
(bopMHpOBaHME TOTOBHOCTU K CaMOCTOSITEJIBHOMY IIJIJAHUPOBAHUIO M  OCYILECTBICHHIO
y4eOHOH eI TEIbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Toruyeckne qeMcTBUA:

YMEHHUSI MCHOJb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUIEHUS HPU OCBOCHHM 3HAHWIL:
pacKpbIBaThb CMBICI XHMHYECKUX TMOHATUM (BBIACHATH HX XapaKTEpHbIE MPU3HAKH,
yCTaHaBIMBaThb B3aUMOCBA3b C JIDYTUMU TOHATHSIMH), MCIOJIB30BaTh IMOHATUA JJIA
OOBSICHEHUS OTAENIbHBIX (PAKTOB W SBJICHUW, BBIOMPATh OCHOBAaHUA M KPUTEPUH IS
KJIacCU(PUKAMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKUUi, YCTaHABIMBATh TPUUYUHHO-
CJIEJICTBEHHbIE CBA3M MEXAY OOBEKTAMH H3Yy4Y€HHUs, CTPOUTH JIOTMUYECKUE PACCYXKIACHUS
(MHIYKTUBHBIE, 1€TyKTUBHbIE, IO aHAJIOTUH), 1€JIaTh BBIBOJBI U 3AKIIOUEHUS;

yMEHHUE MPUMEHSATH B MPOLIECCE MO3HAHUS NOHATHS (TIPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOJb3YEMbIE B XUMHUHU, MPEOOPa30BbIBATh IIMPOKO
OpUMEHSIEMbIE B XHMHH MOJIEJIbHBIE TPEICTABICHUS — XHUMHYECKUWA 3HAK (CUMBOII
DJIEMCHTA), XMMHYCCKas (opMyna W ypaBHCHHE XUMHYCCKOW PEakUMU — HPH PELICHNH
y4eOHO-TIO3HABATENbHBIX 337a4, C YYETOM 3THUX MOZENbHBIX IMPEACTABICHUN BBIABIATH U
XapaKTepU30BaATh CYUIECTBEHHbIE MPU3HAKU HU3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIECTBEHHBIE CBS3H
Y IPOTUBOPEYUS B U3yH4AEMbIX IIpoLieccax U SIBJICHUSX.

ba3oBble ucciienoBarebckme 1eiiCTBUSL:

YMEHHUE UCIOJIb30BATh MMOCTABJIEHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaK)K€ B Ka4eCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABHIBHOCTU
BBICKa3bIBAEMBbIX CYXKJICHMIA;

NpUOOpETEHNE OMbITA N0 TUIAHUPOBAHUIO, OPraHU3alUd U MPOBEICHUIO YUCHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOMI0AaTh 3a XOJOM MPOIECCa, CAMOCTOSTEIbHO TPOrHO3UPOBATH
ero pes3ynbrar, (GopMyaupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yJbTaram IPOBEIEHHOTO
OTIbITa, UCCJICIOBAHMS, COCTABIIATh OTYET O MPOACIAaHHON padoTe.

Pab6ora ¢ undgopmanuei:

yMEHHUE BBIOMpaTh, aHAJIM3UPOBATb W MHTEPIPETUPOBATH MH(GOPMALMIO PA3IMYHBIX
BUJIOB U (POPM MPEACTABICHHS, MOTyYaeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TIOMYJIpHas
JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CHpaBOYHbIE MocoOus, pecypcbl HuTepHera),
KPUTUYECKH OLIEHMWBATh TPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

yMEHHUE MPUMEHSTH Pa3IMYHbIe METObI U 3alPOChl IPU MOUCKE U 0TOOpe UHPOpMAITUU
U COOTBETCTBYIOIIMX JAAHHBIX, HEOOXOAUMBIX JJisi BBIMOJHEHUS! YUYEOHBIX M MMO3HABATEIbHBIX
3aa4  ONPEACNIEHHOTO TUMa, NPUOOpPETEeHHE OMmbiTa B OOJACTH  MCHOJIb30BaHUS
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUHM, OBJaJCHHE KYJIbTYpPOl aKTUBHOIO
UCIIOJIb30BAHUS PA3IMYHBIX MMOUCKOBBIX CHUCTEM, CAMOCTOSATEIHLHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencraBieHuss WHOOPMALMU M WUTIOCTPUPOBATH pEIIaeMble 3a/1a4d HECIOKHBIMU
cXeMaMu, [uarpamMmmamu, IpyrumMu opmamu rpaduku U uX KOMOWHAIUSIMU;
YMEHHE HCIIONIb30BaTh M aHAIU3HUPOBATh B MpoLEcce yueOHOW M HCCIIEN0BATEIbCKOM
JESTEIIbHOCTH HMHQOPMALIMIO O BIUSHUMA MPOMBIIUICHHOCTH, CEIBCKOTO XO3AHCTBA H
TPAHCIOPTa HA COCTOSIHUE OKPYXKAIOLIEH TPUPOTHON CPEIBI.
KoMMyHHKaTHBHBIE YHHBepcaJibHbIe Y4eOHbIe 1elCTBHA:
YMEHHUS 3a7aBaTh BOMNPOCHl (B XOAe€ Juanora W (WIM) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaeMoi Tembl, (HOPMYIUPOBATh CBOU MPEIIOKEHUS OTHOCHUTENBHO BBIMOIHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUS MPEACTABIATh IOIYYEHHBIE PE3YJIbTaThl MO3HABATEIbHOW JESATEIbHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTax; JeNaTh MPE3CHTAUUI0 PE3YJAbTaTOB BBINOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa  (7a00paTopHOTO  OMbITa, JaboOparopHOW pabOThI 1O
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
yMEHUS y4eOHOI0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIBHON U
MCCJIEI0BATENbCKON JAEATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIEM HAa OCHOBE Y4€Ta
OOIIMX MHTEPECOB U COIIaCOBaHUS MO3UIUK (0OCYXaAeHUsI, OOMEH MHEHUSMH, «MO3TOBbHIC
HITYPMbI», KOOPJAMHALMS COBMECTHBIX JEWUCTBHM, ONpEIEICHUE KPUTEPHUEB IO OIEHKE
Ka4eCTBA BBHIMOJHEHHOW Pa0bOThI U JpyTue).
PeryjsiTuBHBbIC YHHBepcaJibHbIe YYeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITENIbHO  ONPEAENATh  ILeNH  JCSITENIbHOCTH,  IUJIAHUPOBATbh,
OCYILIECTBIISATh, KOHTPOJMPOBaTH M MpPU  HEOOXOAUMOCTH  KOPPEKTHPOBAaTH  CBOIO
NEeSATEIbHOCTh, BbIOMpaTh HaubOonee 3P(EKTUBHBIE CHOCOOBI pELIEHUs YYEOHBIX U
MO3HABATEIBHBIX 337a4, CAMOCTOSITEIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEII0KECHHBIN
QJITOPUTM JICUCTBUI MPHU BBINOJIHEHUH 3aaHU C Y4ETOM IOITYYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKLUMIX, OLCHUBATb COOTBETCTBUE MOJIYYEHHOIO
pe3yapTara 3asBICHHOM LEIM, YMEHUE MCIOJb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI,
npeajaraeMble B yCIOBUH 3aJaHUM.
INPEAMETHBIE PE3YJ/IBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHIO O0S3aTENBHOTO CONEp KaHMs,
YCTAHOBJICHHOTO JIaHHOU denepaibHOil pabouell MporpamMmoil, BBIJEISIOT: OCBOCHHBIC
oOy4arlIUMHCS Hay4YHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
npeIMeTHOM o0nacTh «XUMHsS», BUbI IEATEIbHOCTU MO MOJIYYEHUIO HOBOTO 3HAHHUS, €ro
MHTEPHPETALNH, NPEeoOpPa3OBAHUI0 U MNPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX MU HOBBIX
CUTYyalUsIX.
K koH1y oOyueHus B 8 Kiacce npeIMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:
® PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMHYECKUI
AIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAs), BaJEHTHOCTh, OTHOCHUTENIbHAS aTOMHAs W MOJIEKYJsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas IO XUMHUYECKOTO
AJIEMEHTA B COEAMHEHUH, MOJSPHBIM O0bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
AIIEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKHUCICHMS,  XMMHYECKas  peakius,
KJaccu(ukanusi peakuuid: peaklMu COSAUHEHUS, PEeaKIUU Pa3JI0KECHHS, PEaKINU
3aMEIleHUs], peakluu OOMeHa, 5K30- U HHAOTEPMHUYECKHE pPEaKUUu, TEIIOBON
apdeKT peakuuu, SOpO aroMa, SIEKTPOHHBIM CJIOM aroma, aroMHash OpOUTab,
paauyc aTtoMa, XMMHYECKas CBA3b, MOJSpHAs U HEMoJspHAas KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, HOH, KATMOH, aHUOH, PacTBOP, MaccoBasi 10J1s1 BelecTBa (IIPOLIEHTHAS
KOHIICHTPALIKs) B PaCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATUM W MPUMEHSTH 3TH
MOHSTHUS NIPU OMMCAHUU BEILIECTB M X MPEBPAILICHHUIA;

® JICIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY [IJIi COCTaBi€HHS (OpMya BEHIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLIUN;

® OTpEENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS] AJIEMEHTOB B OWHApPHBIX COEAUHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJlaccy COeAMHEHUuM 1o (opmynaMm, BUJI XUMHYECKOW CBS3H
(KOBaJIeHTHAsl U MOHHAs) B HEOPIaHUYECKUX COCTUHEHUSIX;



epackpsiBaTh cmbica Ilepuonnueckoro 3akoHa J[. M. MenaeneeBa: 1eMOHCTPUPOBAThH
NOHUMaHUE MEPUOTUYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX JIEMEHTOB OT UX
noyiokeHusa B llepuoanueckoll cucreMe, 3aKOHOB COXPAaHEHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUSs, 3aKOHa ABOraapo;

®OIMCHIBATh U XapakTepus3oBaTh TaOmuuHyo Qopmy Ilepuoanueckoit cuctemsbl
XUMHUYECKHX DJIEMEHTOB: Pa3iuyarh MOHATUS «INIaBHas moArpymnmna (A-rpynmna)» u
«mobounas mnoxarpynmna (b-rpynma)», manble ¥ OONbIINE TEPUOIBI, COOTHOCHUTH
0003HaYEHUs, KOTOpBIE UMEIOTCs B Tabnuie «[leproanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenaeneeBa» ¢ YuCIOBBIMU XaPAKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsl sapa, oOOIIee YHCIO 3JIEKTPOHOB U
pacnpeeraeHue uX Mo 3JIEKTPOHHBIM CIIOSM);

® KJTaCCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
dpdexry);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIKME XMMHYECKHE CBOWCTBA BELIECTB PA3TMYHBIX
KJIACCOB, TMOJTBEPXkJasi ONHCAHUE NPUMEPAMHU  MOJEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPALIEHUHN B PA3IUYHBIX YCIOBUSX;

® BEIYHCIIATh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (GOpMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKInu;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICTUTEIBHOU JEATENBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IIEHNE, CUCTEMATU3ALINIO, KIACCU(PUKALINIO, BBISIBICHUE IPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JJISI M3YUYEHHSI CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIUU,
€CTECTBEHHO-HAyYHbIE ~ METOJIbl  MO3HaHUS —  HAONIOEHWE, U3MEpEHHUeE,
MOJICJIMPOBAHKE, SKCIIEPUMEHT (peaabHbIN U MBICIICHHBIN);

eClIeIOBaTh IpaBUJaM II0Jb30BaHHUS XUMHUYECKOM TMOCYyAOd U  J1abOpaTOPHBIM
000pyI0OBaHUEM, & TAaK)KE MpaBUJIaM OOpallEHHUsl C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a00paToOpHbIX XWMHYECKHUX OMNBITOB IO
MOJIYYEHUI0 U COOMpPAHUIO Ta3000pa3HBIX BeHIECTB (BOAOpPOAA W KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHONM MAaCcCOBOM JIOJENM PACTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  NPOBOAWTh XMMHYECKHE OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB ILIEJIOYEH M KUCIOT C MOMOILBIO UHAUKATOPOB (JAKMYC,
(beHondranens, METUIIOPAHK U IPYTHUE).

K koH1y 0OyueHus B 9 Kjacce npeIMETHbIE pe3y/bTaThl Ha 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATh CMBICJ OCHOBHBIX XMMHYECKUX MOHSATHUH: XMMHUYECKUU DBIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO,
BaJICHTHOCTb, JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas peaKius,
XUMHUYECKas CBS3b, TEIUIOBOM 3(PEKT peakiuu, MOJib, MOJISIPHBIM 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAsT JUCCOLMALUS, PEaKIUU
MOHHOTO OOMEHa, Karaju3arop, XUMHUYECKOe paBHOBECHE, OOpaTuMble W
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIMH, OKHCIUTEND,
BOCCTAHOBUTENb, OKHCJIEHHE M BOCCTAaHOBIICHHE, aJUIOTPOINHUs, aM(pOTEPHOCTD,
XUMUYECKasl CBsI3b (KOBaJIGHTHAas, HWOHHAs, METaJJIMuecKas), KpUCTAJIMYecKas
peléTKa, KOppo3us METAIOB, CILIABbI, CKOPOCTh XMMUYECKOU PEAKIUH, MPEAEIIbHO
nonycrtumas konneHntpanus [IJIK Bemiectna;

® JULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATHUM W MPUMEHSTH 3TH
MOHSTHUS NIPU OMMCAHUU BEILIECTB M X MPEBPAILICHHUIA;

® JICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJISi COCTaBJI€HHS (OpMYyJ BEIIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLIUN;

®ONPENIEIATh BAJIEHTHOCT M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUSAX PA3IUYHOTO COCTABA, MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEMMHEHUH 1o (opMyliaM, BUJ XUMUYECKON CBS3M (KOBaJ€HTHAs, MOHHAs,
METaJUIMYecKasi) B HEOPTaHMYECKUX COCAMHEHMSX, 3aps]l MOHA MO XUMHUYECKOU



dbopmyre, xapakTep cpeAbl B BOAHBIX PacTBOPAaX HEOPTraHMUECKUX COCAMHEHUM, THII
KPUCTAJUTMYECKON PEIIETKN KOHKPETHOIO BEUIECTBA;

e packpsiBaTh cmbIica [leproanueckoro 3akoHa J[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHKE: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy [lepuoanueckoit
CUCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh IMOHATHA «IVaBHas mnoiarpynmna (A-
rpynna)» U «mnobouHas noarpymnmna (b-rpynma)», manble W OoJbIIME TEPHOABL,
COOTHOCUTh 00O3HAU€HHUs, KOTOphIE HMMEIOTCS B TNEPUOIUYECKON Tabmuie, ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsja sApa, o0Ilee YKCIIO EKTPOHOB M PACHPENECICHHE UX IO 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB U UX
COEJIMHEHUI B Mpesiesax MajblX NEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJTacCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCILy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BELIECTB, [0 TEILIOBOMY
3 deKTy, 10 U3MEHEHHUIO CTENICHEW OKUCICHHSI XUMUYECKUX JIEMEHTOB);

® XapaKTEepU30BaTh (OMUCHIBATh) OOIIME U chHenupUYEeCKue XHUMHYECKHE CBONCTBA
IPOCTBIX U CIIOKHBIX BELIECTB, MOATBEPK/1as OMKMCAHUE MTPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHUU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

® COCTABIIATh YPABHEHUS DIICKTPOIUTUYECKON NUCCOLUUALMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJIHBIE M COKpAIEHHbIE YpPAaBHEHMS PEAKUUNA HOHHOTO OOMEHa, YpaBHEHHS
peakuMii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TE€HETHUECKOM CBA3M  MEXKIY
BELIECTBAMH PA3JIMYHBIX KIJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THX peakUuid;

® [IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHHMS, BO3MOXXHOCTH
MPOTEKAHMSI XUMUYECKUX MPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (OpMyJie COEIUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKIny;

ecoONIONaTh MpaBUja IMOJIB30BAHUS XUMUYECKOM TIOCYIOM H  JIabopaToOpHBIM
0o0OpyIOBaHUEM, a TAKXe IMpaBuia OOpalleHUsi C BEUIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XHWMHYECKHUX OIBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa M YIJIEKHCIIOTO Iasa);

® [IPOBO/INTh PEAKIUH, MOITBEPIKAAIOIINE KAaUeCTBEHHBII COCTAaB Pa3JIMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM MYTEM XJIOPUA-, OpOMUI-, MOIUI-, KapOoHaT-, (ocdar-,
CWJIMKAT-, Cyiab(dar-, THUIPOKCUA-UOHBI, KAaTHOHbBI aMMOHHUSI U HMOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHUE, 000O0IIEeHNEe, CUCTEMAaTH3alMI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBS3€M — JUISI U3YYEHHSI CBOMCTB BELIECTB U XMMHUYECKHX PEAKIMH, €CTECTBEHHO-
Hay4YHbl€ METOJbl T[O3HAHMS — HAOMIOJEHHE, HW3MEpPEeHUe, MOJCIUPOBAHUE,
DKCIIEPUMEHT (peanbHbIN 151 MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Koaun4yecTBO 4acoB

Ne duekTpoHHbIE (LM pPOBbIE)
HaunmenoBanue Pa3aejioB 1 TEM IMPOrpaMmabl KOHTpOJILHLIe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHayajibHbIe XUMHUYECKHE MOHATHS
Xumust — BaxkHas 00J1aCThb €CTECTBO3HAHUSA U
1.1 . 6 3 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
MIPAKTUYECKOM IeITEIIbHOCTH YEIOBEKa
1.2 BeniectBa u XuMHuueckre peakiuu 14 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Bozayx. Kucnopon. Ilonsitue 06 okcumax 4 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
2.2 Bonopon.IlonsiTue 0 KUCIOTAX U COJAX 9 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [lonsiTrie 06 ocHOBaHUSX 5 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEAMHEHUN 10 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 28

Pa3nen 3. [lepuoguyecknii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMHYECKasl CBA3b.

OKHCANTENBLHO-BOCCTAHOBUTEIbHBIE pPe€aknuu

ITepuonnueckuii 3akoH u [lepuonnueckas

3.1 cucTeMa XUMU4ecKux anmeMeHnToB /1. 1. 9 bubnmoreka [TOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
X .0 -
3.2 VIMITICCIAs CBASE. LKHCIITEIbHO 11 1 bubmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro no pazneny 20 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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9 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LU (POBHIE)
HaumeHnoBaHue pa3/iesioB U TeM MPOrpaMMbl Konrpoasunie | Ilpakrnuec
n/n Bceero oOpa3oBare/ibHbIE PecypcChl
padoThbI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
O e e
1.1 CHOBHvHe SAFOHOMEPHOUTH THUMIHECKIX 7 1 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
peakuui
DJICKTPONUTHYCCKAS TUCCOIHAIHS. XUMUICCKUE
1.2 P AHECORTAN 8 1 1 Bu6morexa LIOK https://m.eds0o.ru/7f41a636
peaKkuu B PacTBOpax
Uroro mo pazneny 17
Pa3nea 2. HeMeTa/JILI M X COeIHHEHUSA
OOm1ast xapakTepuCTHUKa €CKHUX DJIEMEHTO
2.1 A1 XApAICTEPHCTHI XHMITICCIIX STIEMETOR 7 1 Bu6morexa LIOK https://m.eds00.ru/7f41a636
VIIA-rpynnsl. ['anorenst
06
2.2 at xapaKTepHch? HIMITICCICHX STICNCHTOB 5 bubmuotexa IIOK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u e€ coeqMHeHus
06
2.3 T XEPAITCPHUTIINA XHMIOCITIX JNCMCHTOR 9 1 bubmuoteka IIOK https://m.edsoo.ru/7f41a636
VA-rpynnsl. A30T, Gpocop U UX COETUHEHUS
OO6m1ast XxapaKTepUCTUKAa XUMUYECKHUX JIEMEHTOB
2.4 IVA-rpynnel. Yriepoa v KpeMHUR U X 9 1 1 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCTMHEHUS
Hroro no pazneny 30
Pa3nen 3. MeraJuibl M X COeIMHEHUS
3.1 OO0mre cBOMCTBA METAIIIOB but6moreka [1OK https://m.edsoo.ru/7f41a636
3.2 Baxxuelinre MeTamibl 1 UX COETUHEHUS 8 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 12
Pasneu 4. [lepBoHayajibHbIe peACTABIEHUS 00 OPraHMYeCKUX BelecTBax
4.1 Oprannueckue COeIMHEHUS 10 1 Bbu6mmoreka IL{OK https://m.edsoo.ru/7f41a636
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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

Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KosmmuectBo yacos
Ne DJIEKTPOHHbBIE
] Tema ypoka Kourpou IpakTn uudpoBbIe
n/n Bcero
bHbIE YyecKue o0pa3oBare/jibHbIE
padoTsI padoThI pecypcbl
IIpeamer xumuu. Pojib XMMUM B )KU3HU bubmmorexa [IOK
1 bedl ' 1 https://m.edsoo.ru/ffod
YyeJioBeKa
210c
bubaunoreka [IOK
2 Meroapl U3y4yeHuss XuMuu 1 https://m.edsoo.ru/ff0d
227e
bub6mmoreka [{OK
3 ArperarHbie COCTOSIHUS BEIIIECTB https://m.edsoo.ru/ff0d
227e
[IpaxTnueckas padbora Ne 1 «IIpasuia 1
TEXHUKH 0€3011aCHOCTU U HEKOTOPHIEC BUJIbI bu6mmoreka [IOK
4 pabot B kabuHeTe XuMun», JlomManraui 1 https://m.edsoo.ru/ff0d
skcnepuMeHT. [Ipaktuueckas padora Ne 2 23dc
«Habmronenus 3a ropsiieit cBe4on»
duznueckue BIECHUS — OCHOBA bubmorexa HOK
5 . 1 https://m.edsoo.ru/ffod
pazzeneHust CMecel B XUMHH. 26ca
0,5 bubmoreka [JOK
I1 6ota Ne 3 «A ’
6 partureckad pavota (AHATHS 1 https://m.edsoo.ru/ff0d
TIOYBbBI»
28c8
ATOMHO — MOJIEKYJIIPHOE YYEHHE bubmorexa LOK
7 YPPHOE YA ’ 1 https://m.edsoo.ru/ffod
XUMHYECKHUE AIIEMEHTBI
2a6c
3HaKU XMMHUYECKHX AJIEMEHTOB. bubmoreka [IOK
8 IIepuonuueckass cucreMa XUMHYECKUX 1 https://m.edsoo.ru/ff0d
anemeHToB JI.M. MeHaeneeBa 2be8
3HaKU XUMHUYECKHX AJIIEMEHTOB. bu6mmoreka [IOK
9 Ilepuonuueckass cucreMa XUMHUYECKUX 1 https://m.edsoo.ru/ff0d
anemeHToB JI.11. MeHaeneeBa 2a6c
bu6moreka [IOK
10 Xumuaeckue GopMyInbl 1 https://m.edsoo.ru/ff0d
2d50
bu6mmoreka [IOK
11 Xumuueckue GopMyIisl https://m.edsoo.ru/ff0d
2d50
bu6moreka [IOK
12 Banentnoctb 1 https://m.edsoo.ru/ff0d

2eae
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bubaunoreka [IOK

13 BanenTtHocTh https://m.edsoo.ru/ff0d
323c
bubaunoreka [IOK
14 XUMHYECKUE PEAKIIUH https://m.edsoo.ru/ff0d
3al6
bubaunoreka [IOK
15 XUMHYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d
350c
bu6mmoreka [IOK
16 XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d
350c
bu6mmoreka [IOK
17 TUIBl XUMUYECKUX PEaKIMi https://m.edsoo.ru/ff0d
334
bubauoreka [IOK
18 TUIBl XUMUYECKUX PEaKIMi https://m.edsoo.ru/ff0d
334
19 [ToBTOpEeHUE 1 000OIICHHE TEMBI
20 KonTponbhas padora Ne 1 o teme:
«HavanpHbIe TOHATHS W 3aKOHBI XUMU)
bu6mmoreka [IOK
21 Boznyx u ero cocras. https://m.edsoo.ru/ff0d
448e
bu6mmoreka [IOK
22 Kucnopon https://m.edsoo.ru/ff0d
4614
93 [Tpaktuueckas padora Ne 4 «Ilomyuenue, 0.5 nggﬁg:ﬁ;ggﬁfo g
coOMpaHHe U PACIIO3HABAHUE KUCIOPOIAY. 4974
bu6moreka [IOK
24 Oxcuabl https://m.edsoo.ru/ff0d
497a
bu6mmoreka [IOK
25 Bonopon https://m.edsoo.ru/ff0d
4ddo
[Tpaktuyeckas pabora Ne 5 mo teme 0,5 bubmuoreka [JOK
26 «[lonyuenne, coOupanne u https://m.edsoo.ru/ff0d
PAacIo3HaBaHUE BOAOPOIA» 4ae2
bu6mmoreka [IOK
27 Kucnots https://m.edsoo.ru/ff0d
50d2
bu6mmoreka [IOK
28 Comn https://m.edsoo.ru/ff0d
50d2
K
29 KommuecTtBo BemecTBa brbmorexa LO

https://m.edsoo.ru/ff0d
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d50d2
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442

bubaunoreka [IOK

30 KomnuecTBo BelecTsa https://m.edsoo.ru/ffod
4142
bubaunoreka [IOK
31 MounsipHbIii 00bEM Ta3oB. https://m.edsoo.ru/ff0d
542e
bubaunoreka [IOK
32 PacueTsl Mo XMUMUYECKUM YpaBHEHHUSIM https://m.edsoo.ru/ff0d
55a0
bubaunoreka [IOK
33 PacueTrsl 10 XUMHUYECKUM YPaBHEHUSIM https://m.edsoo.ru/ff0d
5708
bubauoreka [IOK
34 Boma. OcHoBanus https://m.edsoo.ru/ffod
587a
PactBopbl. MaccoBast 10J1s BEIIECTBA B Bubmrorexa LIOK
35 ' https://m.edsoo.ru/ffod
pacTBope 540
[IpakTuueckas pabora Ne 6 0,5
N bu6mmoreka [IOK
«IIpuroroBieHue pacTBOPOB C 3aJaHHOMN
36 . . - https://m.edsoo.ru/ffod
MacCOBOH J10J1€i pacTBOPEHHOTO Seha
BEIIECTBA)
O0001IeHre U cUCTEMAaTHU3aIMA 3HAaHUH 110
TeMe «BakHeline npeacTaBuTeIn Bubnrorexa HOK
37 p https://m.edsoo.ru/ff0d
HEOPraHMYECKHUX BEIIECTB. 6342
KonnuecTBeHHBIE OTHOIIEHUS B XUMHN
KontponbHas padora Ne2 o teme
«BaxHeumme npeacTaBUTENN Bubnrorexa HOK
38 https://m.edsoo.ru/ff0d
HEOPTaHMYECKHUX BEIIECTB. 6342
KonnuecTBeHHBIE OTHOIIEHUS B XUMHUN
Oxkcupipl, X Kiaccupukanus u Bubnrorexa HOK
39 ’ B https://m.edsoo.ru/ffod
XUMHAYECKHE CBOIMCTBA
664e
OcHoBaHus, uX KiaccupuKanus u Bubnrorexa HOK
40 ' - https://m.edsoo.ru/ffod
XUMHAYECKHE CBOMCTBA
67ca
Kucnotsl, ux knaccuduxanus u Bubnrorexa HOK
41 ’ . https://m.edsoo.ru/ffod
XUMHAYECKHE CBOMCTBA
fee2
Kucnotsl, ux knaccuduxanus u Bubmiorexa IIOK
42 ’ . https://m.edsoo.ru/ffod
XUMHAYECKHE CBOMCTBA
fee2
bubaunoreka [IOK
Conu, ux kmaccuukanus 1 XUuMHICCKHAE
43 https://m.edsoo.ru/00a

CBOICTBa

do474
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COJ'II/I, ux Knaccmbnxaum U XUMHYECCKUC

bubaunoreka [IOK

44 N https://m.edsoo.ru/00a
CBOICTBa d9b7c
I'enetnueckas cBSA3b MEXKAY KJacCaMH bubmorexa [JOK

45 . . - https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEH 49350
[Tpaktuyeckas padora Ne 7 «Pemenne 0,5

46 IKCIIEPUMEHTATBHBIX 3339 I10 TEME «

OCHOBHBIE KJTaCChl HEOPTaHUIECKUX
COEIMHEHUIN»
O06o061IeHre U crucTeMaTh3alus 3HaHUuH 110 bubmuoreka ITOK

47 TeMe « OCHOBHBIE KJIACCHI https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN» d9ch2
Kontponbshas padora Ne3 o teme bubnuorexa [{OK

48 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.eds00.ru/00a
coeqrHeHnn" d9ela

. bubauoreka [IOK
EcTtecTBeHHBIE CceMelicTBa XMMHUECKHIX
49 Andoreproc https://m.edsoo.ru/00a
. AM¢oTepHOCTD
JJIEMEHTOB p doffa
bubauoreka [IOK
OTtkpeITHE TIEpHOANYEcKOoro 3akoHa J1. 1.
50 M P . PHOA a https://m.edsoo.ru/00a
BBIM
cHaee da52c
bu6mmoreka [{JOK
51 OCHOBHBIE CBEICHHS O CTPOCHUHU aTOMOB https://m.eds00.ru/00a
da342
bu6moreka [IOK
52 CtpoeHue eKTPOHHBIX 000JI04EK aTOMOB https://m.edsoo.ru/00a
da6bc
bu6moreka [IOK

53 CtpoeHue eKTPOHHBIX 000J04eK aTOMOB https://m.edsoo.ru/00a

da6bc
bu6mmoreka [IOK
[Tepronnueckas CUCTEMa XUMUIECKUX

54 JUL Meneneena https://m.edsoo.ru/00a
anemenToB [[.1. Menzenee da52c
XapakTepucTUKa 3JIEMEHTA IO €ro bubmorexa LHOK

55 P P . https://m.edsoo.ru/00a
TTOJIOKEHUIO B TICPUOINICCKOHN CHCTEMe

da824
XapakTepucTUKa 3JIEMEHTA IO €ro bubmorexa LHOK

56 pajcrep N https://m.edso0.ru/00a

TTOJIOKEHUIO B TICPUOINICCKOHN CHCTEMe
da824
3nauenue [lepuoanyeckoro 3akoHa 1 bubmorexa [JOK

57 MIEPUOJUYECKON CUCTEMBI XUMHUYECKUX https://m.edso00.ru/00a

anemeHToB .M. MeHaeneena. da96e
bu6moreka [IOK
58 WNonnas xumuyeckas CBs3b https://m.edso00.ru/00a

dac34



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

bubaunoreka [IOK

59 KoBaseHTHast XUMHUUYECKASA CBSI3b https://m.edsoo.ru/00a
daab8
KoBasienTHas HenonsspHas M MOJISIpHAS Enbmaorexa IOK
60 p p 1 https://m.edsoo.ru/00a
XUMHAYECKAS CBA3b
daab8
bubaunoreka [IOK
61 Merajumnueckas CBsI3b 1 https://m.edsoo.ru/00a
daab9
bu6mmoreka [IOK
62 CreleHb OKUCIEHNA 1 https://m.edsoo.ru/00a
dae28
bu6mmoreka [IOK
63 CreneHpb OKUCIICHUSA 1 https://m.edso0.ru/00a
db076
OKUCIUTENBHO — BOCCTAHOBUTEIIHHEIE Bubmrorexa LIOK
64 1 https://m.edso0.ru/00a
beaituh db076
bu6mmoreka [IOK
OKUCIIUTEIIBHO — BOCCTAHOBUTEIIHHBIE
65 1 https://m.edso0.ru/00a
beaituh db486
O000111eHE ¥ cUCTEMATU3alUA 3HAHUH 110
temam «llepuonnyeckuil 3aKoH U
IIepuoagndYecCKasi CucCteMa XuMHNYCCKHUX BI/I6J'II/IOTCKa HOK
66 P 1 https://m.edsoo.ru/00a
anemenToB /.. MenneneeBa. CtpoeHue db33c
aroMa. XuMHYeCKast CBA3b. OKUCIUTEILHO
— BOCCTaHOBUTENIbHBIE PEAKIIUM»
bub6mmoreka [IOK
K oora Ne 4 8
67 OHTPOJIbHAA paboTa A2 & 33 Kype 1 https://m.edsoo.ru/00a
KJjaccea d9ch?
O00011IeHIE U CUCTEMATU3al 3HAHN 3a Bubnrorexa HOK
68 2 1 https://m.edsoo.ru/ff0d
Kypc 8 kiacca 61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6




9 KJIACC

KoaunuyecTBo yacoB

Konr Ipakr DJIEKTPOHHBIE
Ne poiibH | uYecku | UHpoBbIE
Tema ypoka
n/n ble e odpa3oBare/ibHbIE
Bcero
pabdor | paborbl | Pecypchl
bl
Krnaccudukanus XuMHUECKHX PEaKIIHi, bubmuoreka [IOK
1 pEeaKIu COCIUHEHHUS, PA3JIOKEHUS. 1 https://m.edso0.ru/00ad
3amMeleHusa, ooMeHa bch0
bubaunoreka [IOK
2 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC peakiuu | 1 https://m.edsoo.ru/00ad
cade
bu6mmoreka [IOK
3 OKHCINTENHEHO-BOCCTAHOBUTENbHBIE peakiuuu | 1 https://m.edsoo.ru/00ad
cade
bubauoreka [IOK
4 TerutoBbie 3(h(HEeKThI XUMHUYECKUX PEAKIIUI 1 https://m.edsoo.ru/00ad
be9a
CKOpOCTh XUMHUYECKUX PEAKIIUH.
[TpakTrueckas padora Ne 1 «3yuenue bubmorexa [JOK
5 P pv ) I . 1 https://m.edsoo.ru/00ad
BIIUSTHUS YCIIOBUI MTPOBECHUS XUMUYECKON be0a
peakuu Ha €€ CKOPOCTHY.
bu6mmoreka [IOK
O6parumeie peakiuu. [Tonsitue o
6 p peakt 1 https://m.edso00.ru/00ad
XUMHYECKOM PaBHOBECHH.
c28c
7 Pemenue 3anau 1
CyIHOCTH mporiecca dMeKTPOTUTUYECKON bubmorexa HOK
8 Yt P P 1 https://m.edsoo.ru/00ad
JTUCCOITHAITUH. cd68
bubmmoreka [IOK
9 Juccomuanus KUCI0T, OCHOBaHUM, COJIei 1 https://m.edsoo.ru/00ad
cd68
bu6mmoreka [IOK
10 CnaOble ¥ CUITBHBIC DIIEKTPOITUTHI 1 https://m.edso0o.ru/00ad
cd68
Peakinu nOHHOTO OOMEHA M YCITOBHS MX bubmoreia HOK
11 4 1 https://m.edsoo.ru/00ad
MPOTEKAHUS 4448
bu6moreka [IOK
12 I'uaponus coneit 1 https://m.edsoo.ru/00ad
dod4
XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB bubmuoreka [JOK
13 HEOpPraHMUYECKUX COCIUHEHUI B CBETE 1 https://m.edsoo.ru/00ad
[PEICTABIEHUH 00 2IEKTPOITUTHIECKOM dsd8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranu U OKMCIUTCIIBHO —
BOCCTAHOBUTCJIBHBIX PCAKIUAX

[Tpaktuyeckas padora Ne 2 «Perenne 0,5
IKCMEPUMEHTAIBHBIX 3339 [0 TEME « bubmorexa LHOK
14 . p A . . https://m.edsoo.ru/00ad
CBoiicTBa KUCIIOT, OCHOBaHH, COJIEH KaK d5d8
AIIEKTPOIIUTOBY E—
bubaunoreka I[IOK
15 KonTponbnas pabora o remam 1 u 2 https://m.edsoo.ru/00ad
dgb2
bub6mmoreka [IOK
16 OO6m1ast xapaKTepUCTHKA HEMETAJIIIOB https://m.edsoo.ru/00ad
dfe2
bub6mmoreka [IOK
17 BonoponHbie coeTMHEHNs] HEMETAIIOB https://m.edsoo.ru/00ad
dfe2
bubauoreka [IOK
18 XapaKkTepucTUKa raJoreHOB https://m.edsoo.ru/00ad
dfe2
bubmmoreka [IOK
19 Xmop https://m.edsoo.ru/00ad
dfe2
bubmmoreka [IOK
20 X10poBOIOPOA: OJYYEHHE U CBOMCTBA. https://m.edsoo.ru/00ad
€104
bu6moreka [IOK
21 ConsHas kucinora v €€ cou https://m.edsoo.ru/00ad
el04
ITpakTnyeckas pabora Ne 3 o teme 0,5 bubmuotexa [IOK
22 «[Tomyuenne CONSTHON KHCTIOTHI, H3y4YeHHUE e https://m.edsoo.ru/00ad
CBOMCTBY €348
bu6mmoreka [IOK
23 XapakTepucTHKa KUCIOPOAA U CepPbI https://m.edsoo.ru/00ad
e6da
bubaunoreka [IOK
24 CBoiicTBa U MPUMEHEHHE CEPbI https://m.edsoo.ru/00ad
eb4a
bubaunoreka [IOK
25 CepoBomopo, CyTb(HIbI https://m.edsoo.ru/00ad
€802
bu6mmoreka [IOK
26 Oxcun cepsl (1V). Cepuucras kuciora https://m.edso0o.ru/00ad
ea28
bub6mmoreka [IOK
27 Oxcun ceps (V). CepHast kuciora u €€ coyu https://m.edsoo.ru/00ad
ec8a
OK
28 Oxcun dpocdopa (V). dochopHas KUCIoTa, bubmmorexa I

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



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

eé conu

ec8a

XapaktepucTtuka a3ora u pocdopa.

bu6moreka [IOK

29 - https://m.edsoo.ru/00ad
dusnyeckue M XMMHYECKHE CBOMCTBA a30Ta. I
bub6mmoreka [IOK
30 AmMMuak https://m.edsoo.ru/00ad
f004
0,5 bub6mmoreka [IOK
I1 6ota Ne 4 «I1 ’
31 paKtireckad pabota « UOqueHHe https://m.edsoo.ru/00ad
aMMHaKa ¥ W3YYCHUE €r0 CBOWCTBY»
180
bub6mmoreka [IOK
32 Conu amMoHHS https://m.edsoo.ru/00ad
180
bu6mmoreka [IOK
33 ABOTHas KUCJIO0Ta https://m.edsoo.ru/00ad
306
bu6mmoreka [IOK
34 Comnu a30THOM KUCTIOTBI https://m.edsoo.ru/00ad
518
bu6mmoreka [IOK
35 docdop. https://m.edsoo.ru/00ad
f68a
bubaunoreka [IOK
36 Oxcun pochopa (V). DochopHast Kucaora https://m.edsoo.ru/00ad
f68a
XapakTepucTHKa yIiiepoja U KpeMHU S bubmorexa [IOK
37 pajerep YHIEpoA P ' https://m.eds00.ru/00ad
AsnmoTtponus yriiepoaa
fc20
bu6mmoreka [IOK
38 XUMHYECKHE CBOMCTBA yriiepoaa. Aacoporus https://m.edso0o.ru/00ad
fc20
bu6moreka [IOK
39 Oxcunpl yrepoaa (1) — yrapusrii ras https://m.edso0o.ru/00ad
febe
bu6mmoreka [IOK
40 Oxcunp yrnepona(lV) — yrnekucibrii ra3 https://m.edsoo.ru/00ae
006¢
VYronbHas kucnota u e€ conu. KpyroBopor B bubmorexa HOK
41 + RPYTOBOp https://m.edsoo.ru/00ae
pupoe 006¢
[IpakTuyeckas padora Ne 4 o Teme 0,5
"TMony4yenune okcuaa yraepoaa (IV) u bubmorexa HOK
42 yi g yrrep https://m.edsoo.ru/00ae
W3yYeHHe ero CBOMCTB. Pacro3HaBanue 0276
KapOOHATOB»
bubaunoreka [IOK
43 Kpemnunii. Oxcng kpemuwust (1V). https://m.edsoo.ru/00ae

054e



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

Kpemuenas kucnora u e€ conu. Ctekio.

bubaunoreka [IOK

44 https://m.edsoo.ru/00ae
LemenT. 080a
bubaunoreka [IOK
45 KonTponsHas pabora no teme «Hemeramibn» https://m.edsoo.ru/00ae
0el8
bu6mmoreka [IOK
46 XapaKkTepucTuKa MEeTaJlJIOB https://m.edsoo.ru/00ae
103e
HaxoxaeHue B mpupojie U 001ue crocoObl bubmmorexa [IOK
47 pup https://m.edsoo.ru/00ae
MOJTy4eHUS 1036
XUMHUYECKHE CBOMCTBA METAJJIOB. bubnuorexa [{OK
48 DNEeKTPOXUMUUYECKUH PsiJl HANIPSKEHU I https://m.edsoo.ru/00ae
METAJIJIOB 1156
bu6mmoreka [IOK
49 CmuiaBbl. https://m.edsoo.ru/00ae
1156
bu6moreka [IOK
50 [IlemoyHBIC METAJLIBI https://m.edsoo.ru/00ae
14b2
bu6moreka [IOK
51 Marnuii. [llenouyHo3eMenbHbIE METAILIHI. https://m.edsoo.ru/00ae
15e8
N bubmunoreka [IOK
Baxneiiimme coeqMHEHUS KaJIbIIHS.
52 K https://m.edso0o.ru/00ae
€CTKOCTb BOJIBI 1508
bu6moreka [IOK
53 AroMUHUI https://m.edsoo.ru/00ae
1c64
bu6mmoreka [IOK
54 Bakueiiiine coequHEHNS aTIOMAHUS https://m.edsoo.ru/00ae
1c64
bu6mmoreka [IOK
55 Kenezo https://m.edsoo.ru/00ae
1d86
bu6mmoreka [IOK
56 CoenuHeHus xemnesa https://m.edsoo.ru/00ae
35e6
[Tpaktuyeckas pabora Ne 6. Pemenue 0,5 bubmuoreka [JOK
57 AKCIEPUMEHTAIBHBIX 33]a4 110 TEME https://m.edsoo.ru/00ae
«MeTamiel 1 X COSTMHEHMS» 3de8
58 KonTponsnas pabora mo teme «MeTamib»
59 Oprannueckas xumus. [IpenenpHbie bubmoteka [JOK

(HACBILIEHHBIE) YIIIEBOJOPO/IBI

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



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3f50
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HenpenenbHubie (HEeHACHIIIEHHBIE)

bubaunoreka [IOK

1 https://m.edsoo.ru/00ae
YTIIEBOJIOPOJIBI 4270
bubaunoreka [IOK
Homnvepe: 1 https://myschool.edu.ru
IIpousBonacTBo yrieBogoponoB. CIIUpTEI 1 Bubmorexa LOK
P A yr ALOPOOB. p https://myschool.edu.ru
KapOoHOBBIE KHUCITOTHI 1 bubmmorexa LIOK
https://myschool.edu.ru
bubaunoreka [IOK
K 1
Crroxubie 5gupet. JKupet https://myschool.edu.ru
bubaunoreka [IOK
YEIeBOTLI 1 https://myschool.edu.ru
bu6mmoreka [IOK
AMHHOKHUCIIOTEL. benku 1 https://m.edsoo.ru/00ae
0d0a
HToroBast KOHTpOJIbHASL paboTa 1
Oo6o0maromuit ypok o Kypcy XuMUHU 1
OBHIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME | 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Xumus. 8 knacc: 6a30BbIit ypoBeHb: yueoHuk / O.C. I'abpuensn, U.T.
octpoyMoB, C.A. CrnagkoB - 5-¢ u3j., nepepad. - M.: I[Ipoceemenue, 2023. -
175 c.

Xumus. 9 kiacc: yue0. mjs o01ieoopaszoBarenbubix opranu3anuii / I'E.
Pymzutuc, ®@.I. ®enpaman. - 9-¢ usa., crpeorur. - M.: [IpocBemenue, 2022. -
208 c.

METOIUYECKHUE MATEPUAJIBI JJISA YUYUTEJIS
Beenure

1. I'abpuensn O. C., Bockoboitnukosa H. I1., Smrykosa A. B. HactonbHas
KHHUTa yauTess. Xumus. 8 ki1.: Metogudeckoe nocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaas s 1abopaTtopHbIX ONBITOB U
npaktudeckux padot. 8 k. K yue6nuky O. C. 'abpuensna « Xumus. 8 Kiaccy.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meronunueckoe nocobue k yueonuky O. C. ['abpuensaa
«Xumusy. 8 kmacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.
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MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenurenannsiehttp://www.chemnet.ru I'azeta « XuMus» ¥ CalT I yUIUTEIS
«1 vy Ha ypOK XUMHUUY

http://him.1september.ru Enunas xomtekuust LIOP: IIpeameTHas KOIEKIUs
«XuMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
sKcTIepUMeHThI: XuMust. Komnekiust Poccuiickoro 061eo0pa3oBaTeabHOro
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickast onuMIinaia MKOJIbHHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckas XUMusi: 3JCKTPOHHBIA YU4eOHUK IS
CpPEIIHEH IKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJICKTPOHHBIN YIeOHHK
http://www hemi.nsu.ru OTKpsITHINA KOUTEIK: XUMHUSA
http://www.chemistry.ru lucrannroHHas OJMMMIIMAIA 10 XHUMHUU:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbBIN MPOEKT






