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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma o XMMHHM Ha ypOBHE OCHOBHOIO OOLIEro oOpa3oBaHUsl COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K PE3yJbTaTaM OCBOECHMSI OCHOBHOM 0Opa30BaTENIbHOM MPOrpaMMbl OCHOBHOI'O
oOuero obpazoBanusi, npeacrasieHHbix B @PI'OC OO0, a takke Ha ocHOBE (penepaibHON
paboueil mporpamMMmbl BOCHUTaHUS U C Y4YETOM KOHUEMLUMMU TNpPEnofaBaHus Y4yeOHOIo
npeaMmera «Xumus» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpeACTaBICHHE O IENsIX, OoOIIel cTpaTeruu OO0ydeHus,
BOCIIUTAHUSI M PA3BUTUSL OOYYAIOIIMUXCS CPEACTBAMU YYEOHOIro MpeIMeTa, yCTaHaBIMBAET
o0s3aTeNbHOE TIPEIMETHOE COJIEPKAHKE, MTPEAYCMAaTPUBAET paciipe/iesieHue ero o Kjiaccam
U CTPYKTYpHpPOBAaHHME II0 pas3fenaM M TeMaM M[OpOorpamMMbl IO XHMHH, OIpEIEIseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XAPAKTEPUCTUKH COJEPHKAHUSA, PEKOMEHAYEMYIO
MOCJIEA0BATENBHOCTh U3YUYEHHSI XUMUU C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€i1, JIOTMKH y4eOHOr0 Ipolecca, BO3PACTHBIX OCOOEHHOCTEH 00y4JaroImuxcs, onpeaenser
BO3MOXXHOCTH TIpeIMETa JJisi peaju3aluud TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs, a TakKkKe
TpeOOBaHMI K pe3ynbTaTaM OOyYEeHHMs XMMHH Ha ypOBHE LieJiel W3ydeHUs MpeaMeTa U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHbHOW JAESTEIBHOCTH OOYYaroMIerocsi MO OCBOEHUIO
y4eOHOT0 CoJiepKaHUsI.

3HaHME XUMUU CIYKUT OCHOBOM s OPMUPOBAHUSI MUPOBO33PEHUST 00yUarOIerocs,
€ro MpeCTaBICHUI 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXHYIO POJIb UTPaOT POpMUpYEMbIE
XUMHEH TMpeCcTaBiIeHUs] O B3aUMOIPEBPALICHUSX SHEPTUU W OO0 HBOJIOIMHU BEIIECTB B
MPUPOJE, O MyTSAX PEUICHUs II00ATBHBIX MPOOIEM YCTOMYMBOTO Pa3BUTHSA UYEJIOBEYECTBA —
CBIPbECBOM, DHEPreTUYECKOM, THIIEBOM M OSKOJOTHMYECKOW OE€30MacHOCTH, MpobIieM
31PABOOXPAHECHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEW il camMopa3BUTHUS U (HOPMUPOBAHUS
KyJBTYpPbI INYHOCTH, €€ 0011el 1 PyHKINOHATBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpPOBAaHME MBIIUICHUS U TBOPYECKHX CHOCOOHOCTEH
o0yyarouxcs, HAaBBIKOB ux CaMOCTOSTEIIbLHOU yueOHoM NEATEIbHOCTH,
HKCIEPUMEHTANbHBIX U HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IOBCEIHEBHOM
KU3HU, TaK U B IPOPECCUOHATBHOMN AESATEIBHOCTH;

3HAKOMUT CO CHEUU(HUKON HAYYHOIO MBILUIEHUS, 3aKIaJblBA€T OCHOBBI LIEJIOCTHOIO
B3IVIAIA HAa EOUHCTBO NPUPOJABI M 4YEJIOBEKA, SABIAETCS OTBETCTBEHHBIM JTallOM B
(bopMUpPOBaHNHU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH 00YYarOMIMNXCS;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAaHMSIM, K IPHUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOIMYECKOE OOpa3oBaHHE
00yYarOITHUXCS.



JlanHble HanpaBlIeHUs B OOYYEHUH XUMUU O00ECIEUMBAIOTCS CIIEUU(DUKON copepKaHus
y4eOHOro MpeIMeTa, KOTOPBIM SIBISETCS TMENaroruyeckd aJarnTUPOBAHHBIM OTPaKEHUEM
0a30BOM HayKH XUMHUH Ha OMPEICIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 0OLIEro 00pa3oBaHUs OPUEHTHPOBAH Ha OCBOEHHUE
OoOy4YarolUMHCST CUCTEMBl TEPBOHAYAIBHBIX TMOHSITUW XUMHUH, OCHOB HEOPraHUYECKOU
XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MTOHATUN OPTaHUYECKON XUMUHU.

CrpykTypa coaepkaHusi MporpaMMBbl 10 XUMHUH C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxoaa K €€ uydeHuro. ConepaHnue CKIaAbIBAETCSA U3 CUCTEMBI NOHATUN O XUMUYECKOM
AJIEMEHTE W BEIIECTBE U CHUCTEMbl MOHATHN O XUMUYecKou peakinuu. OOe 3TU CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHbI MO MPUHIMITY MOCJIEI0BATEIBHOTO Pa3BUTHUSI 3HAHUW HAa OCHOBE
TEOPETUYECKHUX MPEICTABICHUN PA3HOTO YPOBHSL:

— a@TOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMUYECKOMN CBS3H;

— IpeJICTaBICHUHN 00 ANEKTPOTUTHUECKON TUCCOLMAIINY BEIIECTB B pACTBOPAX.

TeopeTnueckrue 3HAHUSI PACCMATPUBAIOTCS HAa OCHOBE IMIIMPUYECKHU MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEI0BATEILHO OT OJHOTO YPOBHS K JIPYTOMY,
BBIMOJHSS (QYHKIIMN OOBSICHEHUSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEN
IPaKTUYECKOTr0 MPUMEHEHHS U NOJIYYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl MO XHMHUH CIOCOOCTBYET (DOPMHUPOBAHMIO MPEICTABICHUS O
XUMHUYECKOW COCTABJISIONIEN HAay4YHOW KapTHUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MPUPOMBL,
LHEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHHUIO M METOJaM NO3HaHUs B Hayke. V3yueHwue
XUMHHU TIPOUCXOIUT C MPHUBJICUCHUEM 3HAHUN U3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» u «Puszuka. 7 Kiacey.

[Ipu n3yueHnn XUMUH MPOUCXOIUT (POPMUPOBAHKUE 3HAHUM OCHOB XMMHUUYECKOW HAYKH
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON JEATEILHOCTH YEIOBEKa U KaK
OIHOTO M3 KOMIIOHEHTOB MHPOBOWM KyJIbTYpbl. 3ajadya y4deOHOIro MpeIMeTa COCTOHUT B
(bOpMHUPOBAHUY CHUCTEMbl XUMUYECKUX 3HAHUN — BaXXHEUITUX (AKTOB, MOHATHIA, 3aKOHOB U
TEOPETUUYECKUX TOJOXKEHUH, TOCTYMHBIX OOOOIIEHUIT MHUPOBO33PEHUECKOTO XapakTepa,
S3bIKa HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM IO3HAHUSA TMPU H3yYEHUU BEIIECTB U
XUMHYECKUX pEaKIui, B (OPMHPOBAHWU W PA3BUTUU TIO3HABATEIBHBIX YMEHUH M HX
MPUMEHEHUM B Yy4eOHO-TIO3HABATEIBHOM U Yy4eOHO-UCCIENOBATEIBCKON I€SITENbHOCTH,
OCBOCHHH TIPaBUJI O€30MaCHOTO OOPAIEHHUS C BEIIECTBAMH B MIOBCETHEBHOM KU3HHU.

[Tpu n3yvyeHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHWs BAXKHOE 3HAYCHUE
MpUOOPENN TaKKe eI, KakK:

—  (dopMUpoBaHHE  HMHTEJUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY MPUHATUIO PEUICHUN, CITIOCOOHOU
aJanTUPOBATHCA K OBICTPO MEHSIIOLUIUMCS YCIIOBUSIM KU3HH;



— HaIpaBJIEHHOCTh OOYYEHHS Ha CHUCTeMaTH4ecKoe MpHOOIIeHHEe OOydYarolmuxcs K
CaMOCTOSITEJIbHOM  MO3HABATEIILHOM  JESTENIbHOCTH, HAay4YHbIM METOJlaM  I[O3HaHUS,
(hopMUPYIOITUM MOTUBAIUIO U Pa3BUTHE CLIOCOOHOCTEN K XUMUHU;

— obecrieueHUe YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO O0YYaIOIIMMUCS OIbITa
Pa3HOOOpa3HOMN NESITEIHHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIMI ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JIJIs PA3JIMUHBIX BUJIOB JIESITEILHOCTH;

— (dopmupoBaHue 001Ie GYHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, B
TOM YHCIIE YMEHUN OOBSCHITH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA, HCIOIb3Ys
3HAHUS U OIBIT, MOJYYCHHBIC MIPU U3YYECHUU XUMUU, IPUMEHSTh UX MPU PEIICHUU MPoOIeM
B IMOBCEHEBHOM KU3HU U TPYJIOBOH JEATEIbHOCTH,

— ¢opmupoBaHue y OOYYAIOIIMXCS TYMaHHUCTHYECKUX OTHOIIEHWM, TOHUMAHUS
IIEHHOCTH XUMUYECKUX 3HAHUU ISl BBIPAOOTKU IKOJOTUUYECKH 11€JIeCO00Pa3HOT0 MOBEICHUS
B OBITY U TPYIOBOH NEATEIHHOCTH B IEJISIX COXPAHEHUS CBOETO 370POBbSl U OKPYXKAIOIIEH
IPUPOTHOM CPEJIbL;

— pa3BUTHE MOTHUBAIlMM K OOYyYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HAa OCHOBE YCBOCHHMsI OOIIEUETIOBEUECKHX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPO( IS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUeHUS.

OO61iee 4yncIo 4acoB, OTBEAEHHBIX ISl U3YUSHHS] XMMHUHM Ha YPOBHE OCHOBHOTO OOIIET0
oOpazoBanus, coctabisgeT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Heen0), B 9 kitacce —
68 yacoB (2 Jaca B HEJIEINIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumun. Ponb XuMHUM B KHU3HU 4YE€IOBEKAa. XMMHUS B CUCTEME Hayk. Tena u
BemecTBa. dusnueckne CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHME BellecTB. [loHATHE O
MeTOJlaX Mo3HaHus B XUMuUU. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocThlie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckas (opmyrna. BajaeHTHOCTP aTOMOB XUMHUYECKUX DJJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHasi Macca. MaccoBasi 10J1sl XUMUYECKOT0 3JIEMEHTA B COCIMHEHUMU.

KomnuecTBo BemectBa. Moisb. MossipHas Macca. B3anmMoCBsI3b KOIMYECTBA, MAacChl U
Yucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérhbl mo ¢popmysiaM XUMUUECKUX COCTMHEHUM.

OuU3NYECKUEe U XMMHUYECKUE ABJICHUS. XHUMHUYECKass peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHMs] MacChl BEIIECTB. XWUMHUUYECKkue ypaBHeHUs. Kiaccudukaius XUMHUYECKHX
peakiui (CoeNMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHs], OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMUYECKOH TTOCYIOM, MpaBUiiaMu pabOThI B TAOOPATOPUM U TPUEMAMHU
oOpartieHus ¢ J1abopaTopHbIM 000pPYI0BAaHUEM, U3yUEHUE U ONUCcaHue (HU3MUECKUX CBOWCTB
00pa310B HEOPTaHUYECKUX BEIIECTB, HAOM0ieHNe PU3nYecKuX (IJIaBJIeHUE BOCKa, TasHUE
JIpJa, pacTUpaHUE caxapa B CTyNKE, KUIIEHHME M KOHJEHCAlMs BOAbI) U XUMHUYECKUX
(ropeHue cBeud, NMPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCHCTBUE MEJIa C KUCIOTOM)
SBJICHUW, HAOJIOJCHUE W ONHCAaHWUE NPHU3HAKOB TMPOTEKAHMS XUMHYECKUX peaKIui
(pa3znokeHue caxapa, B3auMOJICMCTBUE CEPHON KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe
rugpokcuaa meau (1) nmpu HarpeBanuu, B3auMoOAEHCTBUE KeJe€3a C PAaCTBOPOM COJIM MEIU
(I1), m3ydeHne crocoOOB pa3JeleHHs CMecel: C TOMOIIbI0 MarHuTta, (QUIBTPOBAHHE,
BBIIAPUBAHUE, NUCTUJUISAIMS, XpoMarorpadus, MpOBEJCHUE OYUCTKH TMOBAPEHHOM COJIH,
HAOJIOZICHUE W OMUCAaHWE PEe3yJbTAaTOB MPOBEACHUS OMBITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJ (IIAPOCTEPIKHEBBIX ).

BaxHeilune npeacTaBUTE/ I HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. KUcioposl — 37€MEHT U IMPOCTOE BEIIECTBO.
Haxoxnenue kucmopoma B mpupojae, (Ppu3mdyeckne W XUMHYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenne xkuciopoma. CrnocoObl TMOMYYEHUS KHCIOpOJa B
naboparopuu W npombiiuieHHOCcTH. KpyroBopotr kuciopoga B mnpupoae. O30H —
aJuI0TpoIHas MOAU(DUKALIKS KUCTOPOIa.



TeroBoil 3(pPexT XUMUYECKON peakluuu, TEPMOXMMHYECKHE YpaBHEHHS, SK30- U
SHJOTEPMHUUYECKHE PEaKUUH. TOIMIMBO: yrojib U METaH. 3arpsi3HEHHUE BO3AYyXa, YCUJICHUE
MapHUKOBOTO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonmopon — snemeHT M mpocToe BemecTBo. HaxoxaeHwe Boaopoda B MPUPOJE,
dbu3nUecKkue M XUMUYECKUE CBOMCTBA, MPUMEHEHWE, CHOCOObI mmoiyudeHus. Kuciorel u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

@dusnyeckue cBorcTBa BOAbBL. Boma kak pactBopurenb. PactBopsl. HacelllieHHBIE 1
HEHACBIIIEHHBIE PACTBOPBL. PaCTBOPUMOCTH BEHIECTB B BOJe. MaccoBasi J0Jisl BEIIECTBA B
pactBope. XUMHUYECKHE CBOMCTBAa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MpPUPOAE U B
KU3HU 4yenoBeka. KpyroBopot BoAbl B Mpupoje. 3arpsisHEeHHe TpUpoaHbIX BoA. OxpaHa u
OYMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus Heopranmdeckux coeauHenuit. Okcuanl. Kimaccuduxainus okcumos:
coyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aMOTEpHBbIE) U  HECoJIeOOpa3yIoIIHe.
Homenkiarypa oxcupoB. PuU3MUYECKME M XUMHUYECKHE CBOMCTBa OKcHaOB. [lomyueHwue
OKCHJIOB.

OcHoBanms. Knaccudukamuss ocHOBaHMU: MIENOUYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiiarypa ocHoBanunii. dusznueckre U XUMUYECKUE CBOWCTBA OCHOBaHUU. [lomydyenue
OCHOBaHUH.

Kucnorel. Knaccudukammss xucinor. Homenknarypa xkwucinor. Pusuueckue U
XUMHYECKHE cBOMCTBa KUCHOT. Psan axktuBHOocTM MetaimmmoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. Howmenkmatypa comneil. Pusnueckue W XHMHYECKHUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas CBSI3b MEXKYy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COJNEPKAHUS KHUCIOpPOJa B BO3AyXE, MOJyYEHHUE,
coOupaHue, paclo3HaBaHWE ¥  M3YyYCHHE CBOWCTB  KHUCJIOpOJa, HAONIOACHUE
B3aHMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM M YCJIOBHUS BO3HUKHOBEHUS W IPEKPALICHHS
ropeHusi (moxapa), O3HAKOMJICHHE C O00pa3laMd OKCHIOB U OINHCAHHE WX CBOICTB,
MoJIyYeHrue, coOupaHue, pacrno3HaBaHUE W U3YYEHUE CBOWCTB BoAopoAa (TOpeHHe),
B3aumojieiictBue Bojgopomga ¢ okcuaoMm Meau  (II)  (BO3MOXHO  HMCIOJIB30BaHHUE
BUJIEOMATEpUaIOB), HAOIIOIeHNEe 00pa3IOB BEIIECTB KOJIWYECTBOM | MOJb, HCCIICIOBAHUE
OCOOCHHOCTEW PAcCTBOPEHUsI BEUIECTB C Pa3IMYHONW PACTBOPUMOCTHIO, MPUTOTOBJIEHUE
PacTBOPOB € ONPEAECIEHHON MAaCcCOBOM J0OJIEH PACTBOPEHHOIO BEUIECTBA, B3AUMOJCHUCTBUE
BOJIbI C METaJUIaMH (HATPUEM U KajbliieM) (BO3MOKHO MCIOJIb30BAHHE BUJIEOMATEPUAIIOB),
ucclieJoBaHUEe O0pa3lloB HEOPTraHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJICHHE
W3MEHEHUS OKpPacCKM HHAMKATOPOB B pPACTBOpPAxX KHUCIOT M MIEIOYEH, H3y4YECHUE



B3aumozencTeus okcuaa meau (Il1) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METaJIaMH,
peakuui HEUTPAIU3ALUM, TOJYYCHUE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHUE OIHOIO
METaJla JAPYTrUM H3 PAcTBOpa COJIM, PEIICHUE SKCIECPUMEHTAJIbHBIX 3a7ay II0 TEME
«BakHeHnIne Kiacchl HEOPraHMYECKUX COCUHEHUIN.

IHepuognueckuin 3akoH u Ilepuoanueckasi cucreMa XMMHYECKHMX djeMeHTOB /I,
N. MenaeneeBa. CrpoeHne aToMoB. XuMHUYeCKass CB3b. OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIE PeAKIUN

[lepBble TOMBITKK KJACCU(PUKAIIMU XUMHUYECKUX 3JieMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX AJIEMEHTOB (ILEJTOYHBIE U MIETOYHO3EMEIbHbIE METAJUIbI, TaJOreHbl, UHEPTHHIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yoT aMpOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

[lepuonnueckuit 3akoH. llepuommueckas cucrema xuMuyeckux dsyiemeHToB JI. U.
Menneneea. KopoTkonepuoanas u aiuHHonepuoHas ¢hopmsel [lepuoanueckoit cUCTEMBI
xumuueckux siemeHToB [[. 1. Menneneesa. Ilepuoasl u rpynmbl. OU3NYECKUN CMBICI
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHO/Ia U TPYIIIbI JIEMEHTA.

Crpoenune aromoB. CoctaB aTomHbIX saep. M3orombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHYECKUX 3jeMeHTOB Ilepuoanueckoii
cuctemsl JI. 1. MenneneeBa. XapakTepUCTUKA XUMHUUECKOTO 3JIEMEHTA IO €T0 MOJIOKEHUIO
B [lepuonnueckont cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH  HM3MEHEHHMS  paauyca aTOMOB  XHMHYECKHX  DJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepmoamyeckoil CHCTEMBI XUMHYECKHUX
AJIEMEHTOB U1l Pa3BUTUSA HayKu U NpakTuku. [[. 1. MenneneeB — y4€HbIN U rpa)KJaHVH.

Xumuueckass  cBsizb.  KoBajeHTHas  (moyisipHass M HENOJSIpHAs)  CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipormecchl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3ydeHne o0pa3IioB BEMIECTB METAIIOB M HEMETAIIJIOB, B3aUMOICHCTBUE THIPOKCUAA
LMHKAa C pacTBOpaMU KHCJIOT M IIEJIOYEH, NPOBEACHHE OIBITOB, WUIKOCTPUPYIOIINUX
MIPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX pEAKUUN (TOpEHUEe, PeaklH passioKEHHUs,
COEIMHEHUS ).

Mexcnpeomemunie cea3u

Peanuzamuss MeXnpeaMETHBIX CBA3€M NpPU  M3YYEHUHM XMMHMUM B 8 Kjacce
OCYULIECTBIISIETCS. Yepe3 UCIOJIb30BAHUE KAaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATUH, ABISIOUIMXCA CUCTEMHBIMU JUISI OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.



OO0uue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAy4HbIA (haKkT, TUMOTE3a, TEOPHs, 3aKOH,
aHajau3, CHUHTE3, Kiaccu(puUKalus, TMEPUOJUYHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKUN 3apsij, BEIIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHME BeEIIeCTBa, Tra3, (U3WYECKHE BEJIMYMUHBI, CAUHUIBI HM3MEpPEHHUs, KOCMOC,
IUIaHETHhI, 3BE311b1, COIHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJbI, MOJIE3HbIE
MCKOTIa€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaK s

[lepuonnueckuit 3akoH. llepuonmueckas cucrema XuMHYecKux syemeHtoB [, .
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kadus, KAIbIUA U UX COCAUHECHUN B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoii cucteme u CTpOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BUJbI XMMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOICTB BEIIECTBA OT THIA KPUCTAIIMYECKOW PEHIETKH M BUIA XUMHUYECKOM
CBSI3U.

Knaccudukaius 1 HOMEHKIIaTypa HEOpPraHWYECKUX BEIIECTB. XUMUYECKHUE CBOMCTBA
BEILECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM HEOPraHWYEeCKHX COEIUHEHUM,
TE€HETUYECKAs CBA3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanuss XUMUYECKHMX peakIuil MO pa3iIWyHbIM Mpu3HaKaM (M0 YUCTy H
COCTaBy YYACTBYIOIIMX B PEAKIUU BEIIECTB, MO TETUIOBOMY 3P (dEKTy, M0 HU3MEHEHUIO
CTeTICHEHl OKHCJICHHS XHUMHUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, 1O YYaCTHIO
KaTaan3aTopa). IK30- U SHJIOTEPMUUYECKHE PEAKLIUH, TEPMOXUMUUYECKUE YPABHEHUS.

[TonsiTHe 0 CKOPOCTH XUMHUUYECKOU peakiuu. [lonsTre 06 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOr€HHBIX M T'€TEPOreHHBIX peakuusax. llonsarue o
katanuse. lloHsTHe O XuMHYEeCKOM paBHOBeCHMM. PaKTOpHI, BIHUSIOIIME HA CKOPOCTH
XUMHUYECKOU PEAKLINH U MOJ0KEHNE XUMUYECKOIO PABHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIINH, DJIEKTPOHHBIA OanaHC OKHCIUTEIHHO-
BOCCTaHOBHUTEIBHOU pEaKUnH. CocraBiienue YpaBHEHU OKHCIIUTEJIBHO-
BOCCTAHOBUTENILHBIX PEAKIIUI C UCIIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust DNEKTPOIUTHUECKON JUCCOUUAIMU. OJEKTPOJIUTHI U  HEDJIEKTPOJIHUTHI.
KaTtnonsl, annonsl. MexaHn3M AUCCOLMAIMU BEWIECTB C PA3JIMYHBIMU BUAAMU XUMAYECKOU
cBsa3u. Ctenenp qucconuanuu. CUIbHBIC U CITA0bIe JIEKTPOIUTHI.

Peakuiuu nonHoro oOMeHa. Y clioBUsl MPOTEKaHUSI peakluii MOHHOTO 0OMEHA, MOJIHbIE
MU COKpaIllEHHbIC MOHHBIE ypaBHEHMs peakiuil. CBOWCTBA KUCJIOT, OCHOBAHUW M COJIEU B



CBETE MPEJCTaBICHUN 00 3JIEKTPOJUTHYECKOW Auccounanuu. KauecTBeHHbIE peakiuu Ha
HOHBL. [ToHATHE O TUAPOIIN3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE C MOJICIIAMHU KPUCTAIUTMYECKUX PEIIETOK HEOPTraHUYECKUX BEIIECTB —
METAJJIOB M HEMETa/lioB (rpadgurTa W anmasa), CIOXKHBIX BEHIECTB (XJIOpUaa HaATpHs),
HCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMUUYECKOW PEaKIMu OT BO3JEHUCTBUS Pa3IMUHBIX
(akTOpoB, HCCIEIOBAaHUE BJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
JUCCOLIMALIMM KUCIOT, IIeJIoYed U cojiel (BO3MOXKHO HCIIOJIb30BAaHUE BHUJIEO MATEPHUAJIOB),
IPOBEICHUE OIBITOB, WJITIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS pEeaKIuii HOHHOTO OOMEHa
(ob6pazoBaHue ocajka, BbIJCICHHUE Ta3a, 00pa30BaHKUE BOJIbI), OMBITOB, WIUTFOCTPUPYIOLIUX
IpUMEPhl OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakIuil (TOpeHue, peakiuu paszioKeHUs,
COCJIMHEHUS), PpAaCIO3HABaHHE HEOPTaHWYECKUX BEIIECTB C TMOMOIIBI KAa4eCTBEHHBIX
peaKkiuii Ha MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 33/1a4.

HeMeTaanabl 4 MX coeTMHEHUST

OO6mast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIC
crenieHu okucieHus. CTpoeHue u (U3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XMMHUYECKHE CBOWCTBA HA MpUMEpe Xjopa (B3auMOJEHCTBHUE ¢ METalllaMH, HEMeTaJlaMH,
menoyaMu). XaopoBogopod. CoisiHas KHUCIIOTa, XHUMHUYECKHE CBOMICTBA, IMOJIy4YEHHE,
npuMeHeHue. JlelicTBue xjopa M XJIOPOBOAOpPOAAa HAa OpPraHu3M 4YeloBeka. BaxHeiimine
XJIOPUBI U KX HAXO0XKJAECHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoenue u pundeckrue cBOWCTBA MPOCTHIX BEIIECTB —
KHACTIOpO/a U Cepbl. AJOTPONHBIE MOAMGPUKAIMKM KHUCIOPOJa M cepbl. XHUMHUYECKHE
cBoiicTBa ceprl. CepoBOOPO, CTpOeHUE, (PU3UUECKHUE U XUMHUUYECKHE CBOMCTBA. OKCHIBI
Cepbl Kak TMPEACTaBUTENM KHUCIOTHBIX OKcuAoB. CepHas KucCIOTa, (QU3NYECKHE U
XUMHYECKUE CBOMCTBa (OOIIME KaK MPEACTAaBUTENS KIacca KHUCIOT W CHEeHU(PUUYECKHUE).
XVWMHUYECKHUE PEaKINH, JIKAIIUE B OCHOBE MPOMBIIIUIEHHOTO CIOco0a MOTydeHus CepHOM
kucinotel. [IpuMenenue cepHoid KucnoTel. COaU CEpHOM KUCIOTHI, KAUECTBEHHAs! PEAKIUS
Ha cynbdar-uon. HaxoxneHume cepbl W €€ COCIUHEHUNW B TMPUPOJE. XUMUUYECKOE
3arpsA3HEHUE OKPYXKAIOMIEH CpeAbl COCIMHEHUSMU CEPbl (KUCIOTHBIE JOXK/IHU, 3arps3HECHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAILCHHUS.

OO6mrast xapaktepucTuka 371eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTETICHU OKHUCICHHs. A30T, paclpocTpaHEeHWE B TMPHUPOJAE, (U3HUECKUE U
XAMHYECKUE CBOWCTBA. KpyroBopor azora B mpupome. AMMHAK, €ro (Qu3ndeckue u
XAMHYECKUE CBOWCTBA, TMOJydeHHe W mpuMmeHeHwe. Colmu aMMOHUA, WX (U3HUECKUE U
XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUS. A30THas
KHCJIOTa, €€ MOoJydyeHue, PU3nueckue U XMMUYEeCKUe CBOMCTBA (00IIHe KaK MPEeCTaBUTEIIs
KJlacca KUCIOT u cnenuduueckue). Mcrnonab3oBaHMEe HUTPATOB W COJIEM aMMOHUS B



KaueCcTBE MHUHEPAIbHBIX YyIOOpEeHUH. XHMHUECKOE 3arpsA3HEHUE OKpPYKAIoLEH Cpeabl
COCIMHEHUAMM a30Ta (KUCJIOTHBIE JOXKAM, 3arpsA3HEHUE BO3[yXa, MOYBBI U BOJOEMOB).
®docdop, amiorponHsie Mogudukanuu (ocdopa, huznyeckrue U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopnas kuciora, Qu3MUecKue M XUMUUYECKHUE CBOMCTBA,
nonyuenue. Mcnonp3zoBanue pocharoB B KauecTBe MUHEPATBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3nemMeHToB IV A-rpynmbel. OcCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHble  CTENEHUM  OKHUCIEHMsS.  YTJIEepoJ,  aJIOTpONHble  MOoAU(UKAIIH,
pacnpocTpaHeHHe B MPUPOJE, (PU3NYECKHE W XHMHUYECKHE CBOWCTBa. AJcopOums.
Kpyrosopor yrinepona B mpupoae. Okcunabl yriepoga, ux (PuU3NUecKHe U XUMHUYECKUE
CBOMCTBa, JCHCTBHE HA >KUBBIC OPraHU3MBI, MOJYYCHUE U TPUMEHEHHE. DKOJIOTHYECKUE
npoOseMbl, CBsi3aHHbIE ¢ okcujaoM yriepona (1V), rumoreza T100anbHOTO MOTEIICHUS
KJIUMaTa, NapHUKOBBIM 3(¢ekT. YronbHas KucnoTa M €€ Colu, UX (QU3NYECKHEe WU
XMMHYECKUE CBOMCTBA, MOJydeHUE M NpuMeHeHue. KadecTBeHHas peakius Ha KapOOHaT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH M CEIbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIle TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COSIUHCHMSIX
yriaepoaa (MeTaH, 3TaH, OSTWIEH, alleTWIEH, 3TaHOJ, TJUUEPHH, YKCYCHas KHUCIIOTA).
[IpupoaHbie UCTOYHUKH YTIIEBOJIOPOAOB (Yroiib, MPUPOJHBIN Ta3, He(Th), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY M NMPOMBINUICHHOCTH. [loHSATHE O OHMOIOTHYECKU
BaXXHBIX BEIIECTBaX: XHUpaX, OelKax, YIJIeBOJaXx — M HUX pOJU B JKU3HU YEJIOBEKa.
MartepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSTMHEHUH.

Kpemnuii, ero ¢usznueckue W XUMUYECKHE CBOWCTBA, TOJyUYE€HHE U TPUMEHEHHE.
Coenunenusi kpemHusi B npupoje. O6mue mpeacraBienus o6 oxcuae kpemuus (1V) u
KpeMHUeBOM kuciore. CHIMKAThl, WX HCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxkneiiue cTpouTelbHbIE MaTepUalbl: KEPAMHUKA, CTEKJIO, IIEMEHT, O€TOH, KeJIe300€TOH.
[IpoGnembl G€30MAaCHOTO HMCIOJIB30BAHUSL CTPOUTEIBHBIX MAaTepuajoB B TMOBCEIHEBHOU
KU3ZHU.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpasloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIOTHI,
MPOBEJICHUE KAYEeCTBEHHBIX PEAKIMH Ha XJIOPUI-UOHBI U HAONIOACHUE NPU3HAKOB HX
MPOTEKAHUS, OMbBITHI, OTPAKAIOIMNE (PU3NIECKUE U XUMUYECKHAE CBOWCTBA TaJOTEHOB U UX
COEIMHEHUI (BO3MOKHO WCITOJIb30BAaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C O0Opa3liaMu
XJIOpUIOB (TaJlOTeHHUIOB), O3HAKOMJICHHE C oOpasliaMu cepel U €€ COCAMHCHHUSIMHU
(BO3MOXHO WCTIOJB30BaHUE BUICOMATEPHUATIOB), HAONIOJCHHWE Tpoliecca OOYTIUBAHUS
caxapa mHoJ JCWCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIJIOTHI, U3YYEHHE XUMHYECKUX
CBOMCTB pa30aBlIEHHON CEpPHOM KUCIIOTHI, IPOBEJICHNE KaueCTBEHHOM peakinu Ha Ccynb(ar-
MOH U HaOJIOJICHHE MPU3HAKa €€ MPOTEeKaHUsl, O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBAMHU
azora, (¢ochopa W uUX coearHEHUH (BO3MOKHO HCIOJIb30BAaHUE BUIECOMATEPUATIOB),



oOpasnamu a30THBIX U (pocPopHBIX yA0OpEeHHUit, MmonyueHue, cCoOOupanue, paclio3HaBaHUE U
M3yUEHHUE CBOWCTB aMMHUaKa, MPOBEJCHHUE KAYECTBEHHBIX pEaKIMi Ha MOH aMMOHUS U
dochar-uoH W W3yuYEHHE  TPU3HAKOB WX  MNPOTEKAHUS,  B3aWMOJICHCTBUE
KOHIICHTPUPOBAHHOW  A30THOM  KHUCIOTHI € MeAbl0  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HM3YYCHUE MOJIeNIed KPUCTAUIMYECKUX PeIIETOK anMmasa, rpadura,
dbynnepena, O03HAKOMJICHME C MPOIECCOM  aJcOpOIMU  PacTBOPEHHBIX — BEIIECTB
aKTUBMPOBAHHBIM yIIE€M U YCTPOWCTBOM MNpPOTHBOras3a, IOJy4eHHE, COOUpaHue,
pacrno3HaBaHUE W M3YYEHHE CBOMCTB YIJIEKHCIOrO Tra3a, MPOBEACHHE KayeCTBEHHBIX
peakiuii Ha KapOOHAT W CWJIMKAT-UOHBI W U3YyYEHHE TNPU3HAKOB WX TMPOTEKAHUS,
O03HAKOMJICHUE C MPOAYKIIUEN CUJTUKATHOM MPOMBIIIJIEHHOCTH, penieHue
AKCIEPUMEHTAJIbHBIX 3314 10 TeMe «BakHelne HeMeTauibl U X COCTMHEHUSI».

MeTanjibl M UX COeITMHEHUS

OO6mrasi xapakTepUCTUKA XUMHUYECKUX D3JIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX
nonoxxkeHuss B Ilepuonnueckoil cucreme xumudeckux snemeHtoB JI. M. MenneneeBa u
ctpoeHuss atomMoB. CrtpoeHwe MeTauioB. MeTauiMuyeckass CBSI3b U METauIM4ecKas
KpUCTAJUTMYECKAsT ~ pemI€TKa.  DJEKTPOXUMUYCCKHUU  PsAJ  HaANpsOKEHUM  METasUIoB.
dusnyecKkue U XUMHUYECKHE CBOMCTBA MeTalioB. OOImMe CrocoObl MOJYYCHUS METAJIIOB.
[loHsiTHE O KOPPO3UH METAIJIOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(ctranp, 4yryH, JIOpATIOMUHUN, OPOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[IlemouHble MeTaJIBl: TMOJOKEHHE B Ilepuoguyeckoil cuUCTeME XUMHUYECKUX
sanemeHToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAX0XkAEHUE B pupoe. Pusnueckue
U XUMUYECKHUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIBI U TUIPOKCUABI HATPUS U
kanud. [[puMeHeHne mea0uHbIX METAUIOB U UX COEIUHEHHUIA.

[IlenoyHo3eMeNbHBIE METAUIBI MAarHuil M KajdblLMW: mosiokeHue B l[lepuomnueckon
cucTteMe XumMu4deckux 3yeMeHToB . . MeHneneeBa, CTpOEHHE UX aTOMOB, HAXOXKJICHUE B
npupojie. DuU3NYECKHE W XHWMHUYECKHE CBOMCTBA MarHus W Kajablusa. BaxkHeninune
COCIMHEHUS Kanblusi (OKCHUI, TUApPOKCHI, coiu). JKECTKOCTh BOABI U CHOCOOBI €&
YCTpaHEHHUS.

Amomunuii: nonoxkenne B Ileprognueckoil cucrteme Xxumudeckux snemeHToB J[. WM.
MeHneneeBa, CTpOCHHE aToMa, HaxOXJIeHHE B mpupoae. PU3NUECKUE U XUMUYECKHUE
CBOICTBA amroMUHUSA. AM(DOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS.

Keneszo: nonmoxenue B Ilepuommueckoit cucreme xumuueckux snemeHToB . U.
MeHnneneeBa, CTpOCHHE aToMa, HAXOXJEeHHE B mnpupoae. Puznueckue U XUMHUYECKHE
cBoicTBa xene3a. Oxcuapl, rugpokcuasl u conm xenesa (II) u xeneza (Ill), ux cocras,
CBOICTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C O0pa3llaMu METa/VIOB U CIUIaBOB, UX (U3UYECKHUMHU CBONCTBAMH,
U3y4YeHUE pEe3yIbTaTOB KOppO3uu METaJIJIOB (BO3MOXKHO HCIIOJIb30BaHUE



BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJCHCTBUS OKCHJA KajbllMsg U HATPUsA C BOJOM
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUANIOB), HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI,
mpolecca rOpeHus JKejae3a B KUCIOpOJe (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
MPU3HAKOB MPOTECKaHUS KAYECTBEHHBIX PEAKIIMH Ha MOHBI: MAarHUS, KaJbIUs, aTFOMUHUS,
nunka, xenesza () u xenesza (lll), mequ (Il), HaOmoneHwe W omucaHWe MPOILIECCOB
OKpAIllMBaHWS TUIAMCHH WOHAMHU HATpUs, KU W KaIblUs (BO3MOXHO HCIIOJIh30BaHHE
BHUJICOMATEPUATIOB), HCCIIEIOBaHHEe aM(OTEpHBIX CBOWCTB THAPOKCHAA aTIOMUHUS W
THUAPOKCHIA ITUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMe «BajkHeWe MeTasuibl
U UX COCJTUHCHUS».

XUMHS U OKpPYKaOLIasi cpeaa

Bemectsa u Marepuanbl B TIOBCEJHEBHOW JKM3HM 4eloBeka. be3omacHoe
UCIIOJIb30BaHUE BEIICCTB W XUMHUYECKHMX peakiuid B ObiTy. IlepBas momoribs mpH
XUMHYECKUX 0XKOTaxX M OTPABICHUSIX.

XUMHYECKOe 3arpsi3HeHHE OKpyKawlell cpeasl  (MpeaesibHas — JIOMyCcTUMAas
KOHIIeHTpalus BemiecTs, nanee — [1/1K). Ponb xumMuu B pemieHn# 3K0JIOTHYECKUX MPOOIIeM.

Xumuyeckuit IKcnepumenm:

U3ydeHre oO0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAIOB, TMOJUMEpHBIE
MaTepHuaJbl).

Mescnpeomemmnuwie ceaszu

Peanuzanus MeXINpeAMETHBIX CBs3e TMpU M3yYeHWH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U
TOHSITUM, SIBISIFOIINXCS CHUCTEMHBIMU [IJISl OTAENBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO
N ER

OO0mue ecTeCTBEHHO-HAYYHbIC TOHATHS: HAy4YHBIA (haKT, TUIOTE3a, 3aKOH, TEOPHs,
aHanM3, CHUHTE3, KiIaccupuKauus, TEepUOAUYHOCTh, HAONIOJCHHE, OSKCIEPUMEHT,
MOJIETUPOBAHKUE, HM3MEPEHUE, MOJCINb, SBJICHHUE, MAPHUKOBBIA dS(PQPeKT, TexXHOJIOTHS,
MaTepHabl.

®dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIbI,
PaANOAaKTHBHOCTh, MOJIEKYJa, JJIEKTPUUECKH 3apsjl, MPOBOJHUKH, MOIYIMPOBOIHUKH,
TUDIICKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TENIO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKash pEmETKa, CIUIaBbl, (HU3UUECKUE
BEITUYHMHBI, €IUHUIIBI U3MEPECHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COHIIE.

buonorusi: porocunres, apixanue, 6mocdepa, skocucTeMa, MUHEPAIbHBIC yI0OpEeHHUS,
MHUKPORJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIILHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpadbl, TOPHBIC TOPOMBI, IOJE3HBIC
MCKOIIaeMbIE, TOTIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOEHHUS IMPOTPAMMBI OCHOBHOTO O0OIIIEro 0oOpa3oBaHUS
JIOCTUTAIOTCS B XO0Je¢ OOy4YeHHS XHMHH B CIWHCTBE YYCOHOW U BOCIUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBHH C TPATUITMOHHBIMA POCCHUHCKUMH COIMOKYJIBTYPHBIMU H
JTYXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBUJIaMU M HOpPMaMHU
MOBEJIEHUSI M CIIOCOOCTBYIOT IMPOIIECCAaM CaMOIO3HAHUS, CaMOPa3BUTHS W COLMATH3AINH
00y4Jaromuxcs.

JIMYHOCTHBIE PE3YJIBTAThl OTPAKAIOT TOTOBHOCTH OOYYANOIIUXCS PYKOBOICTBOBATHCS
CHUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHCHTAIIMH M PACIIMPEHHUE OIBITA ICATCILHOCTH Ha e€
OCHOBE, B TOM YHCJI€ B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOTO OTHOIICHUS K OTCUECTBEHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY U
HAyYHOMY HACJICJINI0, TIOHMMAaHHUs 3HAYCHUS XUMUYCCKOH HAyKH B JKU3HU COBPEMEHHOTO
o0I1ecTBa, COCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMAIEl 0 IEPeIOBbIX TOCTHKCHHSIX U
OTKPBITUSX MUPOBOH M OTEUECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
yCTpPOWCTBE MUPA U OOIIECTBA,

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEJCTaBIICHUSI O COLMAIBHBIX HOPMaxX M TpaBUIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJUJICKTUBE,  KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  ITOJIE3HOM,
y4eOHOUCCIIeIOBATEIbCKON, TBOPUECKOW W JPYTUX BHIAX JEATCIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW MEATEIHHOCTH IMPH BHITIOJHCHUH Y4YEOHBIX, IMMO3HABATEIHHBIX
3aa4, BBHIMOJIHCHUM XUMUYECKHUX OJKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAHHWIO ¥ B3aMMOIIOMOIIM B TMpoIecce OTOW Yy4eOHOM
JESITEIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBENEHHWE M TIOCTYNKHA CBOUX TOBAPHIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIIEICTBUN MTOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMUS:

MHUPOBO33PEHYECKHUE TMPEACTABICHUS O BEIIECTBE W XUMUYECKOM pEakIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKW M COCTABIISIONINE OCHOBY IS
MOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpa, TMPEACTAaBICHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BHUTHs MPUPOJIbI, B3aWUMOCBS3SX UYEJIOBEKAa C MPHUPOJHOW CPEaoH, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANIPABJICHHBIC HA IMOJYYCHHE HOBBIX 3HAHWUW MO XWMUH,
HEOOXOMUMBIE IS OOBSICHEHUS HAOIIOAAEMBIX MPOIIECCOB W SBICHHM, MMO3HABATEIHHOM,
WH()OPMAITMOHHOW W YHMTATEIbCKOW KYJIBTYpPhl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIHHOU



paboThl ¢ Y4EOHBIMM TEKCTaMH, CIPABOYHOM JHUTEPATypOil, JOCTYMHBIMU TEXHUYECKUMHU
cpeacTBaMu UHGOPMAIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YYEHUIO U MO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCThH U CIIOCOOHOCTH K
caM0oOOpa30BaHUIO, MPOEKTHOM M HCCIENOBATEIbCKON JAESATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS 00yUEHUS B JlaJbHEUIIIEM;

4) popMupoBaHHUS KYJbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH HW3HHU, OTBETCTBEHHOI'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 3J0pOBBIA 00pa3 >KU3HHU, OCO3HAHHWE MOCIEACTBUI M HENPUSITHE BPEIHBIX
MPUBBIYEK (YIMOTPEOJICHHS aJIKOroJis, HAPKOTHUKOB, KypeHHs), HEOOXOAUMOCTHU COOTIOACHUS
npaBuil 0€30MAaCHOCTU TPU OOpalleHUH ¢ XMMUYECKHUMU BEIIECTBAMU B OBITY M pealibHOU
KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS :

MHTEPEC K MPAKTUICCKOMY M3yUCHHIO TTpodeccuil U Tpyaa pa3audHOro pojia, yBaKEHHE
K TPYLy W pe3yJbTaraM TPYAOBOW NESATEIBHOCTH, B TOM YKCJIE Ha OCHOBE NPUMEHCHHS
NPEJAMETHBIX 3HAHMM TI0 XHMHUHU, OCO3HAHHBIM BHIOOp WHAMBUIYAIBHON TPacKTOPUU
IPOJIOJDKEHUST 00pa30BaHUsl C y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIENTHOW MPOdeCCUOHAIBHON IS TETbHOCTH
U Pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTH aJlallTUPOBATHCS B MPOQPECCHOHAIBHON
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKH IIesieco00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBaHUS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOI0 U 0e30IMacHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY U TICHUXUYECKOMY
3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIFOICHUS MPaBHJI 0€30MMacHOTO MOBECHUS MPU padboTe
C BEILECTBAMHU, a TAK)KE B CUTYAILUSAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHMS, MOJTyYyaeMble MPU W3YYCHUU XUMHH, JUISI PEIIeHUs
3a7a4, CBS3AHHBIX C OKPYXKAIOLIEW MPUPOJHOW CPEOOM, Uil TOBBILIEHUS YPOBHSA
HKOJIOTUYECKON KYJIbTYphI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa dKOJOTUYECKHUX MpoOiieM U
MyTel HMX PEIICHUS MOCPEICTBOM METOJ0B XHUMHUH, 3KOJOTMYECKOrO0 MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLIMAJILHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MerampeaMeTHBIX Pe3yNIbTaTOB BBIACISAIOT 3HAUYMMBIE I (POPMUPOBAHUS
MHUPOBO33pEHUSI OOIEHAyYHbIE TOHITHS (3aKOH, TEOpHWs, MPHUHIUI, TUIOTe3a, (aKT,
CUCTEMa, MpPOIIECC, AKCHEPUMEHT M JAPYroe.), KOTOpPbIE HCIOJB3YIOTCI B E€CTECTBEHHO-
Hay4YHbIX Y4Y€OHBIX NpeAMETax M TMO3BOJSIOT HAa OCHOBE 3HAHMM W3 A3TUX MPEIMETOB
(dbopmupoBaTh MPEACTABICHUE O LEIOCTHON HAayyHOU KapTHMHE MHUpA, U YHHUBEpCAJIbHBIE
yueOHble JeiicTBUsl (IIO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISATHUBHBIE), KOTOpPHIC



obOecnieunBaloT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YYEOHOU JIeSITEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBUS

ba3oBble Jornyeckue aemcTBus:

YMEHHSI UCIOJb30BATH NPUEMBI JIOTMYECKOTO MBIIUIEHUS MNPU OCBOCHUM 3HAHUN:
pPacKpbhIBaTh CMBICT XUMHUYECKHUX TMOHATHH (BBIAEIATh HMX XapakTEepHbIE MPHU3HAKH,
YCTaHABIIUBaTh B3aUMOCBS3b C JPYTUMHU TIOHSTUSMH), UCIIONB30BaTh TMOHATHUS IS
OOBSICHEHUS OTHEIbHBIX (PAKTOB U SIBICHUM, BBIOMPATh OCHOBAaHUS M KPUTEPUU IS
KJIacCU(UKAIIUU XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIMii, YCTaHABINBATh MPUUYUHHO-
CJICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3YUYCHHUs, CTPOUTh JIOTHYECKUE PACCYKICHUS
(MHAYKTUBHBIC, ITYKTUBHBIC, 10 aHAJIOTHH), J1eJIaTh BHIBOJIbI M 3aKTIOUEHUS,

yMEHHUE MPUMEHSTh B MPOIECCe MO3HAHUSI MOHATUSI (TTPEAMETHBIE U METaNpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJICNIU, WCIOIb3yEeMble B XUMUH, NMPEOOPA30BLIBATH HIUPOKO
NpPUMEHSEMbIE B XHMHUU MOJICJIbHBIC TIPEACTABICHUS — XWMHUYECKUU 3HAaK (CHUMBOJI
dJIEMEHTa), XUMHUUYeckass (GopMmysia U ypaBHEHHE XHUMHUYECKOW PEAKIIMH — TMPU PEIICHUU
y4eOHO-TIO3HABATEIbHBIX 3a/a4, C YYETOM 3TUX MOJCIIbHBIX IMPEJICTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MTPU3HAKHN U3YYaeMbIX 0OBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKINH, BBISIBIATH OOIUE 3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBEHHBIE CBS3H
U TIPOTUBOPEUHUS B U3YUAEMbIX MPOIIECCaX U SBJICHUSAX.

ba3oBbIe ucciienoBaTe/bCKe 1eMCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKkke B KayeCTBE OCHOBBI JJId (DOPMHUpPOBAHHS TUIOTE3bI IO IPOBEPKE IPABUIBHOCTH
BBICKa3bIBAEMBIX CY>K/ICHUI;

npuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIlUd U MPOBEICHUIO YUYEHUUCCKUX
AKCTIICPUMEHTOB, YMEHHUE HAOJIIOAATh 32 XOJ0M IPOIIecca, CaMOCTOATEIIBHO IIPOTrHO3UPOBATH
ero pe3yyibTar, (HOPMYJIHpPOBaTH OOOOIICHHWS W BHIBOABI IO pe3yjbTaTaM IPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIATh OTUYET O MPOACIIAHHON paboTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HHGOPMAIIUIO PA3TUIHBIX
BHUJIOB B ()OPM TIPEACTABICHHUS, MOJy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJISIpPHAS
JUTEepaTypa XHMHYECKOTO COJIEpXKaHMs, CIpPaBOYHbIE mMocoOusi, pecypchl MHTepHeTa),
KPUTHYECKHU OIEHUBAThH MPOTUBOPEUHUBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHE TPUMEHSTH Pa3IMIHBIC METOJIBI M 3aIIPOCHI MPH MOUCKE U 0TOOpe MHGOpMAIUN
1 COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX ISl BHIMTOJHECHHS YICOHBIX U TIO3HABATEIBHBIX
3a1a9  OMPENSAEHHOTO THIA, TNPHOOPETEHHWE OmIbiTa B  00JaCTH  HCIIOJIb30BaHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUM, OBJIaJICHUE KYJbTypOM aKTHUBHOTO
WCTIOJIb30BAHUS PA3JUYHBIX IMOUCKOBBIX CHCTEM, CAMOCTOSITEILHO BBIOMPATh ONTUMAIIHHYIO



dbopmy npencraBieHuss MHGOPMALUU U WUTIOCTPUPOBATH PEIIaEMbIe 3a7a4l HECIOXKHBIMU
CXEMaMH, TuarpaMmmamu, IpyruMu (popmamu rpaduku 1 ©X KOMOMHALUSMU;

YMEHHUE HMCIOJb30BaTh M aHAIMU3UPOBATH B Ipolecce Y4eOHOH M HCCIIe0BATEIbCKON
NEATeIbHOCTH WH(OpMAIMI0O O BIUSHUM MPOMBIIUICHHOCTH, CEJIbCKOTO XO34MCTBA U
TPaHCIIOPTa HA COCTOSIHUE OKPY KAIOIIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3ajJlaBaTh BOMNPOCH (B XoAe auanora W (Wiau) JUCKYCCHHM) TIO CYIIECTBY
oOcyxaaeMoi TeMbl, (OPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHUS TPEACTABIATh IMOJYYCHHBIE PE3YJIbTaThl TO3HABATEIBHON JEATEILHOCTH B
YCTHBIX W TMHUCBMEHHBIX TEKCTaX; JejaTh MPE3EHTAIMI0 PE3yJIbTaTOB BBIOTHEHUS
XUMHUYECKOTO OJKCIEpUMEHTa (Ja0OpaTOpHOTrO OMbITa, JIabopaTOpHOM paboOThI 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yYMEHHUS YU4eOHOTO COTPYTHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU MO3HABATEIILHON U
UCCJIEOBATEIILCKOM JEATEIbHOCTU MPU PEIICHUH BO3HUKAIONIUX MPOOJEM HAa OCHOBE yuéTa
OOIIUX MHTEPECOB U COTJIACOBAHMS MO3UIUNA (0OCYX)IeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC
IITYPMBI», KOOPJWHAIIUSI COBMECTHBIX JICHCTBUH, OMPENCICHUE KPUTEPHUEB IO OIICHKE
Ka4yeCcTBa BHITIOJHEHHOMN paOOTHI U APYTHE).

PerynsiTuBHbIe YHHBepcaJibHbIe Y4eOHbIe NelCTBUA:

YMEHHE  CaMOCTOATEIbHO  ONpENeNsITh  LEeTd  JeATENbHOCTH,  IUIAaHUPOBATbH,
OCYIIECTBIISIT, KOHTPOJIMPOBATh M TP HEOOXOIAUMOCTH KOPPEKTUPOBATH  CBOIO
NeATeNIbHOCTh, BbIOMpaTh Haubojee 3hQEeKTUBHBIE CIOCOOBI pEIICHUS Y4YeOHBIX U
MO3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO COCTABIATH WM KOPPEKTUPOBATH MPEIOKEHHBIH
QITOPUTM JICMCTBUU TIPH BBIMOJHEHUM 33aJaHUN C y4ETOM IIOJIYYEHHS HOBBIX 3HaHUU 00
M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX, OICHHBATh COOTBETCTBUE MOJYYEHHOTO
pe3ynbTrata 3asBICHHOM IIelH, YMEHHE WCIOJIb30BaTh M AaHAIU3UPOBATH KOHTEKCTHI,
npeajiaraeMbie B YCIOBHH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pPE3YNbTATOB IO OCBOCHHIO O00S3aTEIBLHOTO COACpPKAHUS,
YCTaHOBIIGHHOTO JaHHOW (QeaepanbHOl pabodeld MporpamMMoOi, BBIAEISIOT: OCBOCHHBIC
oOydJaromuMuCs Hay4YHbIC 3HAHWSA, YMEHHS M CIHOCOOBI JCHCTBUM, criemupuyYecKue s
npeaMETHON o0sacTu «XUMHSI», BUABI JEATEIBHOCTH MO IMOJIYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETalii, NpeoOpa3oBaHUI0 W TPUMEHEHHWIO B Pa3IMYHBIX YYEOHBIX W HOBBIX
CUTYaIUsX.

K konIity o0yueHus B 8 kyiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OoTpaxkaTb CPOPMHUPOBAHHOCTH Y OOYHAIOUIUXCS YMEHUI:

e PAaCKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TOHSATHI: aTOM, MOJICKYJa, XUMUICCKUAN

AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOJHAs U



HEOJHOPOJHAsI), BaJICHTHOCTb, OTHOCHUTEJbHAs aTOMHAas M MOJIEKYJsIpHash Macca,

KOJINYECTBO BEUIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBasi AOJISI XUMHAYECKOTO JIEMEHTA

B COCAMHEHUHU, MOJISIpHBIA  OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,

AIEKTPOOTPHULIATEIIBHOCTh, CTETICHb OKUCIICHMS, XUMHUUECKasl peakius, Kiaccupukarus

pEeaKUnil: peakKMi COCAUHEHUS, PEAKIIUN PA3JIOKEHUS, PEAKIMU 3aMEIICHUsI, peaKIuu

oOMeHa, 2K30- U PHJAOTEPMUUYECKUE PEaKINH, TeIIOBOM A(hPEeKT peakiuu, sSapo aToma,

AJIEKTPOHHBIN CIIOM aroMa, aToMHasi OopOuTalb, paauyc aToma, XUMUYECKas CBS3b,

MOJSIpHAsE W HENOJISIpHAs KOBAJEHTHAs CBSI3b, MOHHAS CBS3b, MOH, KaTMOH, AHUOH,

pacTBOp, MaccoBas 10J1s1 BellecTBa (IIPOLICHTHAsI KOHIICHTpPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHUUYECKUX MOHSATUN U MPUMEHSATH 3TH
MOHATHS TIPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUM;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUIsl COCTaBieHUsT (OpMyJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

e OINpENeNsATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCJIMHEHUSX, CTEICHBb
OKHCJICHUS DJIEMEHTOB B OWHAPHBIX COCIUHCHUSIX, MPUHAJIC)KHOCTh BEIIECTB K
OTPENICIEHHOMY KJIacCy COEIWHEHHH 1o dopMmyiaM, BHUJ XUMHUYECKOW CBS3H
(KoBaJIeHTHAsI M1 MOHHAs) B HEOPTAHUYECKUX COETUHEHUSIX;

e packpsiBaTh cMbIch [lepuonnueckoro 3akona J[. 1. Menneneesa: 1eMOHCTpUPOBATH
IIOHMMAaHUE IMEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XUMHUUYECKHX 3JIEMEHTOB OT MX
nosioxkeHuss B llepuonmueckod cucTEME, 3aKOHOB COXPAHEHUS MACChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

e ONUCHIBATH W XapakTepu3oBaTh TalOiuuHyto ¢opmy Ilepuoanueckoir cucTeMbl
XUMUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHas noArpynmna (A-rpymnmna)» u
«miobounass noxarpynmna (b-rpynma)», manble W OONBIINE TEPUOIBI, COOTHOCUTH
0003HaueHus1, KOTOpbie uMetoTcs B Tabnuile «llepuonnueckas cucteMa XUMHUYECKUX
anemeHTOB JI. 1. MeHneneeBa» ¢ YACIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMUYECKUX BJEMEHTOB (COCTaB M 3aps] sapa, OOIIee YUCIO DJIIEKTPOHOB H
pacrpeeeHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIACCHPUIIMPOBATh  XUMHUYECKHE  DIIEMEHTHl, HEOPraHMYECKHE  BEIIECTBA,
XUMUYECKHE peaklHH (110 YUCIY M COCTaBY YYaCTBYIOUIUX B PEAKIMU BELIECTB, MO
TEIIOBOMY 3P DEKTy);

e XapaKTepH30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHE CBOWCTBA BEIECTB Pa3TUYHBIX
KJIACCOB, TMOJATBEPXkKJAsd OMNUCAHWE MPHUMEPAMH MOJEKYJSAPHBIX  YPaBHEHHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

e IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALIECHNUN B PA3JIMYHBIX YCIOBUSIX;



. BBIYMCIISITE OTHOCUTEIBHYIO MOJIEKYJSIDHYIO W MOJIIPHYIO MacChbl BELIECTB,
MacCOBYIO JOJI0 XUMUYECKOIO AJIEMEHTA MO (HOpMyJie COETUHEHUS, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINHY;

e TPUMEHATH OCHOBHBIE ONEPALMH MBICTUTENBHON AEATENBHOCTH — aHAIM3 U CUHTE3,
cpaBHEHHE, 0000IIEHHe, CHUCTEMAaTH3allhl0, KJIacCU(UKAIIUIO,  BBISBICHUE
MPUYUHHO-CJIE/ICTBEHHBIX CBSI3€M — ISl U3YyUYEHUs] CBOMCTB BELIECTB U XUMHUUYECKHUX
peakluii, eCTECTBEHHO-Hay4YHbl€ METOJbl IMO3HAaHUA — HAOJIOJIEHHUE, U3MEpEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (peaybHBIN U MBICIICHHBIN );

e CIEAOBaTh TMpaBUJaM TOJIb30BAaHUS XMMHUYECKOW TMOCyloM U J1abopaTOpHBIM
o0opyAOBaHUEM, a TaKXkKe MpaBuiIaM OOpallleHHs C BEIIeCTBAMH B COOTBETCTBUU C
UHCTPYKLMSIMU TIO0  BBINOJHEHUIO JITA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO
NOJIYyUEHUIO U COOMpaHWI0 Tra3000pa3HBIX BEIIECTB (BOJAOpPOJA W KHCIOpPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MAacCOBOM JI0JE€H PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH W  MPOBOJAUTH XHMHYECKHE JKCIEPUMEHTHI IO
PAacIiO3HABAHUIO PACTBOPOB ILIEJIOYEN U KUCIOT C MOMOUIIBIO UHIMKATOPOB (JAKMYC,
denondranenH, METUIOpPaHX U IpyTue).

K xoHiy oOyueHus B 9 KJjacce TIpeIMETHbIE Pe3yJbTaThl HAa 0a30BOM YpPOBHE
JIOJKHBI  OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHUM:

e PpAaCKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATHI: XUMUYECKUH 3JEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTUOH, AaHWOH, NPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJIECHTHOCTb, AJIEKTPOOTPUIATEIBbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi peaKkius,
XUMHYECKasi CBSI3b, TEIUIOBOU 3(PPEeKT peakinu, MOJb, MOJIIPHBIN 00BEM, pacTBop,
ANEKTPOJIUTHI, HEAJEKTPOIMUTHI, DSJIEKTPOJUTUYECKAss JUCCOLMALHUS, PpPEaKUUuu
MOHHOTO OOMEHa, KaTanu3aTop, XHUMHUYECKOe paBHOBecHe, oOOpaTHUMble U
HeoOpaTUMBbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH, OKUCIUTEIb,
BOCCTAaHOBHTEINb, OKHUCIEHHWE W BOCCTAaHOBJICHHE, aJJIOTPONUs, aM(OTEPHOCTS,
XUMHYECKasi CBsA3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas), KPUCTAIIMYECKas
peméTKka, KOppo3us METAJUIOB, CIIaBbl, CKOPOCTh XMMUYECKON peakluu, MPeAeIbHO
nonyctuMast konuentpanuda [1/IK BemecTsa;

e WJUIFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHWUYECKHX MOHATHA U NPUMEHATH 3TH
MOHATHS IIPU ONIMCAHUU BEIECTB U UX NPEBPALICHUM;

e HCIHOJB30BaTh XHUMHYECKYIO CHMBOJHUKY JUIS COCTaBICHHUA (POPMYN BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIUN;

e ONpPENENsATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKHX DJJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTAaBa, NPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEIUHEHUH No (popmyaaM, BUJ XUMHUYECKOUN CBSI3U (KOBaJIEHTHAsl, HOHHAS,
METaJUINYECKasl) B HEOPraHWYECKUX COCAMHEHUSX, 3aps] HOHA I0 XUMHUYECKOU



(dopMyIie, xapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHMYECKUX COCIUHEHUN, THII
KPUCTAJUIMYECKOUN PEIIETKN KOHKPETHOI'O BEILIECTBA,

packpbiBaTb  cmbicn  Ilepuoamueckoro 3axkona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 IMOHMMAaHUE: OMHUCHIBATh U XapaKTepU30BaATh TAOIUUYHYIO
dopmy Ileproguueckoil CUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pa3auyaTh MOHATUS
«rnaBHas noArpynna (A-rpymnma)» u «mnodounas noarpynna (b-rpynmna)», Mansie u
OO0JbIIME TEPUOAbl, COOTHOCUTHh 0003HAYEHUS], KOTOPhIE UMEIOTCA B IEPUOIUYECKOMN
TabJIMlle, C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS AaTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB U 3aps]l Aapa, 00IIee YUCIIO IIEKTPOHOB U pacipeiesieHue ux 1mo
AJNIEKTPOHHBIM CJIOSIM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB M MX COEIMHEHHI B IMpejesiax MajblX MEPUOIOB U TIaBHBIX MOATPYII C
y4€TOM CTPOEHUS UX AaTOMOB;

KJaccu(UUUpOBaTh ~ XUMHUYECKHE  BJIEMEHThl,  HEOpraHWYeCKHWe  BElIEeCTBa,
XUMHYECKUE peakiuu (M0 YUCITY U COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O
TEIUIOBOMY 3 QekTy, M0 HU3MEHEHUIO CTeNeHEe OKUCICHUS XUMHYECKHUX
AJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHU(PUUYECKHEe XMMUYECKHE CBOMCTBA
IPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsl ONMKUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIUN;

COCTaBJISITb YPABHEHHUS DBJEKTPOIUTUYECKOW JTUCCOLUMALMM KHUCJIOT, LIEJIOYed U
COJIEH, TIOJIHBIE U COKpAIlI€HHbIE YPABHEHHS Peakiuii HOHHOTO OOMEHa, ypaBHEHUS
peakiui, NOATBEPKIAOIIUX CYIIECTBOBAHUE T'E€HETUYECKOW CBS3U  MEXKIY
BEILECTBAMU PA3JIMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PEaKIui;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BOZMOKHOCTHU
IIPOTEKAHUS XUMHYECKUX MTPEBPAILCHHUI B PA3JIMYHBIX YCIOBHSIX;

BBIUHCIISAITH OTHOCUTEIBHYI0 MOJEKYJSIPHYIO M MOJSPHYKO MacChl BEILECTB,
MacCOBYIO JIOJI0 XHMHUYECKOT0 3JeMEHTa Mo (opMmyse COEeIMHEHUS, MacCOBYIO
JIOJIF0 BEIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU
peakuuu;

coOmoaTh TMpaBWiia TOJb30BAaHMS XMMHMUYECKOM TOCyaoM U 1abopaTopHBIM
o0opy0OBaHMEM, a TaKKe MpaBuUja OOpallleHUs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSIMH 1O  BBIINOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB IO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BENMIECTB (AMMHAKa M YTJIEKUCIIOTO Ta3a);
NPOBOJUTh PEAKLUUHU, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAB  Pa3JIMYHBIX
BELLECTB: PAClO3HaBATh OMNBITHBIM MYTEM XJIOpPHUA-, OpoMuA-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, cynbhar-, THIAPOKCUA-HUOHBI, KATUOHbI AMMOHHS U HWOHBI



M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

NIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIIBHOU JEATENBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IlEHHE, CUCTEeMAaTU3AINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — U1 M3YYEHMUS CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIMH, €CTECTBEHHO-
Hay4YHble METOAbl TIO3HAHMS — HAONIOJACHUE, W3MEpPEHUE, MOJACIUPOBAHNE,
HKCIIEPUMEHT (peajbHbIi U MBICICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe (LH(POBbIE)
HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl Kourpoabhubie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nen 1. [lepBoHauyaibHble XHMHYECKHE TIOHATHS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEIbHOCTH YEJI0BEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 BemecTBa ecKue pea 15 1
THECTRA 1 XHMITIECKHE peatdind https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB
bu6mmoreka [IOK
2.1 Bosayx. Kucnopon. ITo e 00 okcua 6
AYR. RUCIOPOdL, SOHATH wenax https://m.edsoo.ru/7f41837c
bu6moreka [IOK
2.2 B Bt e 8 1
OAOPOAL-LIOHATHE O KHCIOTAX H COTLX https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 Bopna. P L e 00 5 1 1
Of1a. FacTBOpeL. LIOTATHE 0B OCHOBAHIX https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
24 O 7 11 1 1
CHOBHBIE KJIACChl HEOPTAHMYECKUX COSAMHEHUI httos://m.edsoo.ru/741837¢
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnyeckasi cucrema xumnueckux 3jaemMenToB JI. U. MenneneeBa. CTpoenne aroM0oB. XMMHUYeCKas

cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN
[Tepuonnueckuii 3akoH u Ilepuoanueckas
bu6mmoreka [JOK
3.1 CHCTeMa XMMHYECKHUX d1eMeHTOB /. U. 7

MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837c
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Xumuueckas cBiI3b. OKUCIUTEILHO-

39 8 bubnuoreka [IOK
' BOCCTAaHOBUTEJBHBIE PEAKIUN https://m.edso0.ru/7f41837c
bu6mmoreka [{OK
4 15
TOTO HO PasAcly https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 brommorexa [OK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne udposbie
HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl Komrpoar, IMpakTuyeckue (1dpp )
n/n Bcecero HBbIE OﬁpaSOBaTeJII)HI)Ie
padoThbI
padoThbI PeECYpPChI

Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpEHue u yriydieHrne 3HaHUH OCHOBHBIX Pa3/ienoB Kypca 8 5 1 bubnuorexa [JOK

' Kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEAKIIUI 4 bubmmorexa [OK

' P P https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS AUCCOIMALINSA. XUMUYECKUE PEAKIIUU B 8 1 1 bubmuorexa [JOK

' pacTBopax https://m.edsoo.ru/7f41a636

Hroro mo pazgeny 17

Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapakTepucTuka XuMudeckux nemMeHToB VIIA-rpymrmsr. 4 1 bubnuoreka [IOK

' [anoreHsl https://m.eds00.ru/7f41a636
59 OO6mrast XxapakTepUCTHKAa XUMHUYECKUX AeMEHTOB VIA-rpymibl. 6 bubnuoreka [JOK

' Cepa u eé coeuHenus https://m.edsoo.ru/7f41a636
53 OO01as XxapakTepUCTUKAa XUMHUYECKUX AIIEMEHTOB V A-TpyTIIIbL. 7 1 bubnunoreka [JOK

' Azort, pochop u ux coequHEHUS https://m.edsoo.ru/7f41a636
24 OO01as XxapakTepuCTUKa XUMUYECKHUX dJIeMeHTOB |V A-Tpymibl. 3 1 9 bubnunoreka [JOK

' Yraepoa v KpEMHHUM U X COCTUHEHUS https://m.edsoo.ru/7f41a636

Hroro no paszneny 25

Pa3pnen 3. Merasibl 4 MX COeIMHEHUS
3.1 OO01111€e cBOIICTBA METAIIJIOB 4 bu6mmoreka [JOK



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
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https://m.edsoo.ru/7f41a636

3.2 Baxuetime MeTajuibl U UX COCTUHEHUSI

16

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

20

Paznen 4. Xumus u okpyxkamomnias cpeaa

4.1 B bl B )KM3HU YEJIOBEKA 3 bubnmorexa LOK
' cltiectBa i Matepral . https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Posib XuMHM B KU3HU YEIIOBEKA. 1 0 3.09 bubmmoreka [{OK
Tena u BemecTna ' https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 4.09
OHSTHE O METOJaX MO3HAHMS B XUMHH httos://m.edsoo.ru/f0d227e
[IpaxTnueckas padorta Ne 1 «IIpaBuia paboTsl B
3 J1a00PaTOPHUU U IIPUEMBI OOpaIeHUs C 1 1 10.09 bubmmorexa [TOK
patop P P ' https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTI0OBAHUEM))
YucTteie BemecTBa 1 cMecH. CriocoObI pa3ieieHust bubmuorexa [JOK
4 . 1 11.09
cMeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTruueckas pabota Ne 2 «Pa3nenenue cmeceit (Ha 1 1 17.09 bubnuoreka [IOK
MIpUMEPE OYMCTKH IOBAPEHHOMN COJIN)» ' https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 A € 1 18.09
TOMPL I MOTICIYIIH https://m.edsoo.ru/ff0d2a6¢c
XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CMBOJIBI) bubnuoreka [JOK
7 1 24.09
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 II 1 25.09
POCTRIC | CHONHILIC BEIMECTRA https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
9 A - 1 1.10
TOMHOTMOJICRYIUIpHOC YHCHHE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. XUMUYECKas 1 510 bubnmuoreka [JOK

¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX

https://m.edsoo.ru/ff0d2eae
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9JICMCHTOB

11 OTtHocurenbHast aroMHast Macca. OTHOCUTENbHAS 8.10 bubmuorexa [IOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOT0 3JIEMEHTa B 9.10 bubmmoreka [{OK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
13 KonnuectBo BemecrBa. Mosib. Mouisipaas macca 15.10 httos://m.edsoo.ru/ff0d5230
14 DOu3NYeCKUe U XUMUYECKHE SIBJICHUS. XUMUYeCcKas 16.10 bubmmoreka [{OK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS XUMHYECKUX 2210 bubnuoreka [IOK
peakumit https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUsI MAaCChl BEIIECTB. XUMUUECKHE 5310 bu6moreka [IOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BEIIECTBA 10 11 bubmuorexa [JOK
YpPaBHEHUSAM XUMHUYECKUX PEaKIU https://m.edso0.ru/ff0d5708
18 Knaccudukanus XuMuaeckux peakiui 611 bubnuoreka [IOK
(coenuHEeHMS, pa3JIOKEHUS, 3aMeIISHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. 111 bubnuoreka [JOK
O0001IeHre U cucTeMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padorta Nel o reme «BemectBa u 13.11 bubnuoreka [JOK
XUMHUUYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
21 Bosgyx — cmech razos. CocraB Bo3ayxa. Kuciaopon 19.11 bubmuoreka [JOK
— BJIEMEHT U MpocToe BelecTBO. O30H https://m.edsoo.ru/ff0d448e
Ou3nyecKkue U XUMHUYECKHUEe CBOMCTBA KUCIOPOIa
22 (peakuuu oxucienus, ropenue). [lonsrue 06 20.11 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d4614
OKCHJIaX
93 CriocoOblI mosTyueHus: KUCI0po/ia B 1abopaTopuu U 2611 bubnmnoreka [JOK

MPOMBIIIJIICHHOCTH. HpI/IMeHeHI/Ie KHCJIOpoJa

https://m.edsoo.ru/ff0d497a
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TemmoBoit 3((hekT XUMHUECKON peaKIuu, TOHITHE O

24 TCPMOXUMHUYCCKOM YPaBHCHUH, 3K30- U 27.11 bubmorexa LIOK
https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUCCKUX PEAKITUIX
o5 TormBo (HedTh, yrois u MeTaH). 3arps3HEeHHE 3.1 bubnuorexa [JOK
BO3/IyXa, CIIOCOOBI €ro NMPeJ0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuyeckas padora Ne 3 o teme «llomyuenue u 41 bubnuorexa [JOK
cobupaHue KUCIOPO/Ia, U3yYEeHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
97 Bozopox — areMeHT U MpoCTOe BEIIECTBO. 10.12 bubnuorexa [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 OuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPO/IA. 1112 bu6moreka [IOK
[Ipumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 [ToHsATHE O KUCITOTAX U COJISX 17.12 httos://m.edsoo.ru/f0d50d2
bu6mmoreka [IOK
30 Crioco0pl oTy4eHHs BOJAOPOAa B 1a0OpaTOPUH 18.12 httos://m.edsoo.ru/Ff0dAddo
31 [Tpaktrueckas padota Ne 4 o teme «Ilomydaenne u 4.1 bubnuoreka [IOK
cobupaHue BOJOPOa, U3yUECHUE €TI0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
. " bu6mmoreka [JOK
32 Monspabiii 00bE€M ra3oB. 3akoH ABOTaapo 25.12 httos://m. edsoo.ru/ff0d542e
33 Brranciienus 00bEMa, KOJIMYeCTBa BEIIECTBA T'a3a 1o bubnuoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA HIIK 00BEMY https://m.edsoo.ru/ff0d55a0
Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
34 peaKkIMKy Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUIN bubmorexa HOK
https://m.edsoo.ru/ff0d5708
razoB
35 Ou3nyecKue U XUMHUUECKHUe CBOMCTBA BOIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [lonsTHE 00 HHIUKATOPAX bubmorexa HOK

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacbllieHHbIE U

37 HEHACBIIIEHHBIE PaCTBOPBI. MaccoBas 10s Bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEILECTBA B pPaCTBOPE
[Ipaktudeckas padora Ne 5 o teme
38 «IIpuroToBiieHrE pacCTBOPOB C OMPEACTEHHON brbmmorexa [OK
. . N https://m.edsoo.ru/ff0d5eba
MaccoBOM J10J1€il paCTBOPEHHOTO BEILIECTBA
39 KonTponsnas padora Ne2 no teme «Kucnopo. bubnuorexa [JOK
Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaius, HOMEHKIATypa bubmorexa HOK
https://m.edsoo.ru/ff0d664e
41 [Tony4yeHne u XUMHYECKHE CBOMCTBA KHCIIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUSI: COCTaB, KIacCH(pUKAIIHS, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue n XUMHUYECKHUE CBOMCTBA OCHOBAHUM Bubnmorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocraB, Kaccudukaims, HOMEHKIATypa Bubnmorexa [JOK
https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue 1 XuMu4eCcKre CBOMCTBA KUCIIOT bubmmorexa [JOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, COCOObI bubnunoreka [JOK
MOJIYYEHUS, XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «OCHOBHBIE Bu6mmorexa LIOK
. https://m.edsoo0.ru/00ad9b7c
KJIACChl HEOPTAaHMUECKUX COCAMHEHUI»
48 I'enernueckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCITUHEHUN https://m.edsoo.ru/00ad9a50
49 O06o0meHre 1 cucTeMaTru3aus 3HaHUK bubnmuoreka [JOK
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https://m.edsoo.ru/00ad9cbh2

KonTpomnsnas padora Ne3 mo teme "OCHOBHBIE

bubmuoreka [JOK

50
KJIACChl HEOPTraHUYECKUX COCTUHECHHI" https://m.edsoo.ru/00ad9ela
[TepBBIe MOTBITKH KIACCU(PUKAITUN XUMHUECKUX
51 3JIEMEHTOB. [IoHATHE O IpyIIIIax CXOMHBIX bubnmorexa LOK
’ pyn https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
59 [Tepuonnueckuii 3akoH u [lepuoanueckas cucrema bubmmoreka [{OK
xuMuueckux anemeHToB . 1. Menneneera https://m.edsoo.ru/00ada52c
53 Ileproasl, TPYIIIBL, ITOATPYIIITEL bubmmorexa LHOK
P » TPYIIIBL, pynt https://m.edsoo.ru/00ada52c
bu6moreka [IOK
54 Crpoenne atoMoB. CocTaB aTOMHEBIX siaep. M30TOms!
p Aep https://m.edsoo.ru/00ada342
CrpoeHure IEeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB Ilepromnueckoit cucremsr J1. 1 bubmorera [IOK
pHOZ o https://m.edsoo.ru/00ada6hbc
Meuneneena
XapakTeprucTUKa XUMHUIECKOTO DJIEMEHTA TI0 €ro
56 rojiockeHuto B [leproanueckoit cucreme J[. U bubmorexa LOK
P o https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [leproauyueckoro 3akoHa JUIsl pa3BUTHS
57 Hayku U nipaktuku. J[. 1. MennaeneeB EHBIN bubmorexa HOK
K p I A ya ’ https://m.edsoo.ru/00ada96e
MeJaror U rpaxkJIaHuH
58 DICKTPOOTPULIATEIIBHOCTh ATOMOB XMMHUYECKHX bu6mmoreka [JOK
anemeHTOB/ Beepoccuiickast mpoBepouHas paboTta https://m.edsoo.ru/00adaab8
bub K
59 HonHasg xuMu4deckas CBsA3b nommotexa L0
https://m.edsoo.ru/00adac34
60 KoBanenTHas noaapHast XUMHUYECKAsT CBI3h bubmiorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoyisipHas XuMU4ecKasi CBSI3b bu6mmoreka [JOK
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https://m.edsoo.ru/00adaab9

bubnmoreka [JOK
62 Crenes okucieHiA L https://m.edsocI)_.[ ru/00adae28
63 OKUCIUTENFHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUU 1 brbmmorexa LOK
https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 httos://m.e dsocl)_.[ru 100adb076
65 KonTponsnas pabora Ne4 no teme «CtpoeHue 1 bubnuorexa [JOK
aromMa. XMMHUYECKas CBS3b) https://m.edso0.ru/00adb486
66 PesepBubIit ypok. O6001IeHNE U CHCTEeMaTH3AIIHS 1 bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00adh33c
67 Peseprubrit ypok. O6001IeHNE U CHCTEMaTH3aIIH 1 bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
68 Peseprubiit ypok. O6001IeHNE U CHCTEMaTH3AIIH 1 bubnuoreka [IOK
3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KUIIACC

KosnnyectBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoiabubie | IlpakTHyeckue op
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 bubmmoreka [{OK
xuMuueckux anemeHToB . 1. Menneneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 1 bubnuorexa [JOK
XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPHUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarnus 1 HOMeHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Byl XuMU4eCKOi CBA3U U TUIIBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbras padorta Nel o reme «IloBTopenne
5 1 yrayOJjeHue 3HaHUH OCHOBHBIX Pa3/IesioB Kypca 1 1
8 Kimacca»
6 Knaccudukanus XuMuuecKuX peakiui 1mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN PEaKIIHH.
bu6mmoreka [JOK
7 [ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peaKusax
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DAKTOPHI,
. bubmuoreka [JOK
8 BIUSIIOLIME HA CKOPOCTh XUMUUYECKOM peakiiuu u 1
https://m.edsoo.ru/00adc28c
MOJIOKEHUE XMMUYECKOTO PaBHOBECHUS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTHYECKON TUCCOLUALINH. 1 bubnuoreka [IOK
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CunbHbIe U crtabble AIEKTPOIIUTHI

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

bubmuoreka [JOK

11 HMonHbIe ypaBHEHUS peaKIUi
yp peaxit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT M OCHOBAHUM B
12 CBETE MPEACTABICHHUH 00 JIEKTPOTUTUICCKOM bubmorera [JOK
p p https://m.edsoo.ru/00add5d8
JIUCCOINAITAN
XuMHYECKHEe CBOMCTBA COJICH B CBETE
13 MPEJICTaBICHUI 00 IIIEKTPOUTHICCKOM bubmmorera [JOK
p p https://m.edso0.ru/00add8b2
JIUCCOITHAITAN
bu6moreka [IOK
14 [TonsiTe o ruapoIn3e coJien
o https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 O06o0meHre u cHCTeMaTH3alus 3HAaHUH
B . https://m.edsoo.ru/00addd12
16 [Ipaktruueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 o teme
17 «DNEKTPOIUTHYECKAS TUCCONUALIHSL. XUMUICCKHE bubmorexa IOK
P A o https://m.edsoo.ru/00addecO
peaKIu B paCTBOPAX»
18 OO6mrast XxapaKTepUCTHKA TaJIOTCHOB. XUMUUYECKHE bubnuoreka [JOK
CBOICTBa Ha MpUMeEpE XJIopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KHCIIOTa, XUMHUYECKUE bubnuoreka [JOK
CBOMCTBA, MOJIy4€HHE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Ipaktuueckas paborta Ne 2 o teme «llomyyenue bubnnoreka [JOK
COJISTHOM KUCJIOThI, U3y4eHHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
21 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX bubmuoreka [JOK
peakiuii, eciiu OJMH U3 PEareHTOB JJaH B U30bITKE https://m.edsoo.ru/00ade488
bubnmuoreka [JOK
22 OOmast xapakTepucTUKa 31eMeHTOB VIA-rpymnisl 1

https://m.edsoo.ru/00ade64a
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Annotpornabie Moaudukanuu cepsl. Haxoxxnenue

bubmuoreka [JOK

23 ceplzl U e€ COeTMHEHU B pupoe. XUMHUYECKUE httos://m.edsoo.ru/00ade64a
CBOCTBa cepbl

24 CepoBojiopo1, cTpocHHE, (PU3HIECKUE U bubnuorexa [JOK
XMMUYECKHE CBOWCTBA https://m.edso0.ru/00ade802

o5 Oxcuppl cepbl. CepHast KHCIIOTa, (PU3HUECKUE U bubnuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JIEKAIME B OCHOBE

26 MIPOMBIIIJIEHHOTO CTII0C00a MOTyYeHUsI CEpHOI bubnuoreka [JOK
KHCJIOTBI. XUMUYECKOE 3arpsI3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarolen Cpeibl COETUHEHUSIMH CEPbI

97 Brrunciienne MaccoBo#l A0JIM BbIXOJA TPOIYKTA bu6moreka [IOK
peakuuu https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTHKA PJIEMEHTOB V A-TpyIIibI.

28 A30T, pactipocTpaHeHHE B IPUPOJE, PU3NUECKHE Bubmmorexa [JOK

. https://m.edsoo.ru/00adeea6

Y XUMHUYECKUE CBOMCTBA

29 AMMHaK, ero pusndeckue 1 XUMUIECKHE bubnuoreka [IOK
CBOICTBA, MOJTYyYEHUE U TPUMEHEHUE https://m.edso0.ru/00adf004

30 [Ipaktrueckas padota Ne 3 o teme «Ilomydenue bubnuoreka [JOK
aMMHaKa, U3y4eHUe €ro CBOMCTB https://m.edso0.ru/00adf180

31 A30THAas KUCIOTA, €€ Pru3ndecKkue U XuMUYECKUE bubnunoreka [JOK
CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B

39 KauecTBE MUHEPAIbHBIX yA00peHui. XuMU4ecKoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEAUHEHUSAMU https://m.edsoo.ru/00adf518
azoTa

33 dochop. Oxeun docdopa (V) u pochopnas bubnmnoreka [JOK

KHUCJIOTa, (I)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC CBOﬁCTBa,

https://m.edsoo.ru/00adf68a
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HOJIy4eHHE

Hcnons3oBanue GpochaToB B KaUeCcTBE

34 MHUHEPAJIBbHBIX YI0OOpEeHUH. 3arpsi3HEHNE bubnmorexa LOK
PAIBHBIX YOO TP https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenpl hocharamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuorexa [JOK
¢u3nvecKrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux (pu3nveckne U XUMHISCKUE
. bubnuoreka [JOK
36 CBOMCTBA. DKOJIOTHUECKUE MPOOIIEMBI, CBSI3aHHBIE
https://m.edsoo.ru/00adfebe
¢ okcuzioM yriepoaa (1V)
bu6moreka [IOK
37 VYroapHas KuciioTa U €€ coau
https://m.edsoo.ru/00ae006¢c
[IpaxTueckas padota Ne 4 o teme "lIlomyuenue
38 JIEKUCIIoro rasza. KauectseHHas peaxkius Ha bubmmorexa [OK
T . P https://m.edsoo.ru/00ae027e
KapOOHaT-NOH
39 [TepBoHauanbHBIC MOHATHS 00 OPTAHUYECKUX bubnuoreka [IOK
BEIIECTBAX KaK O COCMHEHUSX YIiiepo/ia https://m.edsoo.ru/00ae054e
40 KpeMuunii 1 ero coearuHeHus bubmorexa LOK
P https://m.edso0.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue
41 SKCIICPUMEHTAIBHBIX 3a7a4 110 TEME bubmotera [JOK
P . https://m.edsoo.ru/00ae0bf2
«BaxkHeie HeMeTa/uIbl U UX COCAUHCHHMS
42 Kontponbnas pabora Ne3 no teme «BaxHeiiine bubnunoreka [JOK
HEMETAJUIBI U UX COCTUHEHUA» https://m.edsoo.ru/00ae0el8
OO61ast XxapaKTepUCTUKAa XUMHUUYECKUX AIIEMEHTOB
43 — MeTaljIoB. MeTalindecKkas CBs3b U bu6mmoreka [JOK
MeTaJUIMYECKask KPUCTAIUIMYECKAst pEeIETKA. https://m.edsoo.ru/00ae103e
®dusnyeckue CBOMCTBAa METAIIOB
44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK
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DNEKTPOXUMHUYECKUN Psijl HAIIPSHDKEHUH METaIOB

https://m.edsoo.ru/00ael156

Oo6mue criocoOb! moay4eHust MeTamuioB. CIuaBbl.
Brrancnenns o YPaBHCHUAM XUMHWYCCKUX

bubmmoreka [{OK

45
peaKuuid, €CIIM OJJUH U3 PEAT€HTOB COAEPIKUT https://m.edsoo.ru/00ae1156
MIPUMECH
46 IToHsATHE O KOPPO3UH METAIIOB bubnmorexa LHOK
PP https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
Ilenounbie MeTanb! https://m.edso0.ru/00ael14b2
48 OKCHIBI U THAPOKCUIBI HATPUS U KA bubmorexa LOK
g P g P https://m.edso0.ru/00ael4b2
49 Illenoyno3eMeNbHBIC METAIIBI — KAJIBIIUN U bu6moreka [IOK
MarHui https://m.edso0.ru/00ael15e8
50 Baxkueiiime coe fUHEHNUS KaIbIIH bubmorexa HOK
a H https://m.edso0.ru/00ael5e8
51 O0001IeHre U cucTeMaTU3alis 3HAHUH
N N bu6mmoreka [IOK
52 K 0
€CTKOCTB BOJIBI M CITIOCOOBI €€ yCTpaHeHUs httos://m.edsoo.ru/00ae1886
53 [Tpaktruueckas padota Ne 6 mo teme "KécTkocTh bubnuoreka [JOK
BOJIbl U METO/IbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
54 [ —— bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
. bubmuoreka [JOK
55 Am
(hoTepHbIC CBOMCTBA OKCHA M THAPOKCH 1A httos://m.edsoo.ru/00ae1c64
bu6mmoreka [JOK
56 K
eIeso https://m.edso0.ru/00ae1d86
57 Oxcupl, THAPOKCHIBI U conu xkene3a (1) u bubnmuoreka [JOK

xenesa (111)

https://m.edsoo.ru/00ae35e6
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58 O06o01IeHne U cucTeMaTu3anus 3HaHU ! 1
[Ipaktuyeckas padora Ne 7. Pemenue
59 IKCIEPUMEHTAIBHBIX 33124 110 TEME 1 bubnmorexa LOK
. https://m.edsoo0.ru/00ae3de8
«BakHeWIe METaUTBl ¥ KX COCAMHCHUS)
Berurcnenus o ypaBHEHUSIM XUMHYECKUX
60 peaKIui, eciii OJJMH U3 PearcHTOB JaH B U30bITKE 1 bubnuorexa [JOK
WJIY COJIEPKUT PUMECH. Brruncnenus MaccoBoi https://m.edso0.ru/00ae1750
JIOJTH BBIXOJIa TIPOJAYKTA PEaKIIHH
61 O0o01IeHre U cCHCTeMaTH3alns 3HaHU N 1
62 KonTponsnas pabora Ne4 no teme «BaxHeiine 1
METaJLTBI  UX COCTMHCHUS)
63 BeniecTBa n maTepuranbl B TOBCEAHEBHOM KU3HU 1 bubmuorexa [JOK
YeJI0BeKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH CpeIbl 1 bubmorexa OK
https://m.edsoo.ru/00ae4270
65 Pons Xxumuu B pemeHnn SKOJOTHYECKUX TPOoOIeM 1 bubmorexa OK
https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001IEHNE ¥ CHCTEMaTH3 A 1 bubnuoreka [JOK
3HaHUHI https://m.edsoo.ru/00ae0d0a
67 PeseprHbIit ypok. O600IIEHNE U CUCTEMATH3AITUS 1 bubnuoreka [JOK
3HaHUUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00O01IEHNE U cUCTeMaTH3alHs 1 bubnuoreka [IOK
3HaHUUI https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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