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INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa3oBaHusl COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeamera
«Xumusn» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpamMa 1mo XuMuu [Aa€T MpeJCTaBIEHUE O MLesaX, oOmeld crpateruu oOyudeHwus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOrO NpeAMeTa, YCTaHABIHUBACT
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIPorpamMMbl [0 XUMHH, OIPEIEISIET KOIMUECTBEHHbIE
Y KQUECTBEHHBIC XapPAKTEPUCTUKU COACPKAHMSL, PEKOMEHIYEMYIO ITOCIEA0BATEIbHOCTD U3yYCHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOIMKH yueOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN 00YUYaIOLIUXCs, ONIPEeIIieT BO3MOXKHOCTH IpeAMETa AJIs pean3aliu
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHsS OCHOBHOH 0Opa30BaTeNbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOro 0011ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yinbTaTaM OOY4YEeHHsS XUMHMU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEIBHOMN JIEATEIHHOCTH
00yy4aroIerocs o OCBOCHUIO y4eOHOT0 COJIEpKaHMSL.

3HaHUE XUMUH CITY)KUT OCHOBOH 115t (HOPMUPOBAHHSI MUPOBO33PEHHSI 00YJaIOIETOCs, €ro
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIe XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLMM BEIIECTB B MPUPOJE, O MYTIX
pelieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHSL 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U SKOJIOTUIECKON 0€301macHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEH JJIsi CAMOPA3BUTUSA U ()OPMUPOBAHUS KYIbTYPHI
JUYHOCTH, € o01Iei U (yHKIIMOHAIbHONU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (HOPMUPOBAHHE MBIIIICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSATENbHON  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEAHEBHOM JKHM3HM, TaKk U B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAaydyHOTO MBINUIEHUS, 3aKJIaJblBa€T OCHOBBI LIEJIOCTHOTO
B3IJISJA HA €IMHCTBO IPUPOABI M 4YEJIOBEKAa, SBISAETCS  OTBETCTBEHHBIM  ATAllOM
B (h)OpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaroLUXCs;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HaY4YHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBieHHs B OOyYEHUM XUMHH 00€CIeUMBAIOTCS CleUU(UKON CcoaepKaHus
y4eOHOT0 MpeIMeTa, KOTOPBIH ABISETCS MeJarorniecky alaTHPOBAaHHBIM OTpaskeHHEeM 0a30BOi
HAYK! XHUMUH Ha ONPEIIEIIEHHOM 3Tane €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS OPHEHTHUPOBAH Ha OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYATIbHBIX MOHATUN XMMHUHU, OCHOB HEOPraHUYECKOW XUMHUH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKON XUMUH.

CrtpykTypa coaepxaHHusi IpOrpaMMbl 110 XMMHU c(HOpMHpOBaHAa Ha OCHOBE CHCTEMHOTO
noaxoja K eé m3ydeHuro. CopepaHHe CKJIAAbIBAETCSI U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATUH O XHUMUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— AaTOMHO-MOJIEKYJIIPHOTO YUYEHHUsI KAK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepnoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMMUH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— TpeACTaBICHUN 00 JIEKTPOTUTUYECKON AUCCOLMAIMH BEIIECTB B paCTBOPAX.



TeopeTnueckne 3HaHUS PAacCCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIEA0BATEIHLHO OT OJJHOTO YPOBHS K IPYTrOMY, BBITTOTHSS
(GyHKIMY OOBSICHEHUS M TPOTHO3UPOBAHMSI CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoenue MporpamMmbl 1O XHMHUH CIOCOOCTBYET (OPMHPOBAHUIO NPEICTABICHHUS O
XMMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
MIPOUCXOUT C IPUBIICUCHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaAMETOB: «OKpyKarouuil
Mup», «buonorus. 5—7 knaccel» u «Dusuka. 7 KiIacey.

[Tpu u3yyeHUn XUMUHU MIPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajladya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOr0 XapakTepa, S3bIka HayKH, B
IPUOOIIEHNHN K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BELLECTB M XUMHUUECKUX PEaKLUi, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEI0BATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMHM XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl Ba)kKHOE 3HAUEHUE
MPUOOPEN TaKKe LeH, KaK:

— (opMUpOBaHHE WHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOH K camM000pa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSATEIBHOMY IPHHATHIO PEIICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—HaIlpaBJICHHOCTh OO0Y4YEHMsI Ha CHCTEMaTHYEeCKoe NpuoOIleHHne oOydaroluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

—o0ecrieyeHne yCIOBHA, CHOCOOCTBYIOIIMX MNPHOOPETEHUIO OOYYaIOUIMMHUCS OIBITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUOB JAEATEIbHOCTH;

—opmupoBanue o61mIe GyHKIMOHATFHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
yHclie YMEHUIN 00BSACHATD U OLIEHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCII0Nb3Ysl 3HAHUS U OIIBIT,
NOJy4YEeHHbIE NPU U3YYEHUM XMMUH, NMPUMEHATh UX NPHU pEIIeHUH MpoOjeM B MOBCETHEBHOMN
JKU3HU U TPYJIOBOM I€ATEIBHOCTH;

—(opMupoBaHHe y 00yJarOmUXcsd T'yMaHUCTUYECKUX OTHOLICHWN, MOHUMaHUs LIEHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTMUYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTUBAIIMH K 00yUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJIECHHOCTU AajJbHENUIIero 00yueHHUs.

OO611iee yuCIO YacoB, OTBEIEHHBIX JJIS M3YUYEHHS] XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

IIpenmer xumuu. Ponb XUMHUM B KM3HHM 4Ye€JIOBEKAa. XUMHsS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre cBOMCTBA BELECTB. ArperaTHoe cocTosiHue BemiecTB. [lonsTue o Meroaax
no3HaHus B XuMuu. Yuctelie BemecTBa u cmecu. CriocoObl pa3iesieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 1eMeHThl. CUMBOJIbI XUMHUYECKUX 3JIEMEHTOB. [IpocThie
U CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuueckas popmyina. BareHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
coctaBa BemiecTB. OTHocuTenbHass aToMHass Macca. OTHOCUTENIbHAs MOJEKYJsIpHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KosmmuectBo BemecTa. Mosb. MossipHast Macca. B3anmMocBsA3b KOJIM4YeCcTBa, MACChI M YU CIIA
CTPYKTYPHBIX €IMHHUII BetiecTBa. Pacu€Tel mo hopMynaM XUMHUYECKHX COCTUHEHHI.

dusnueckue M XUMHYECKUE SIBIICHUS. XUMHYECKash peakuus U e€ MNpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XuMUYeCKUX peakiuit
(coenuHeHus, pa3noKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, mpaBmwiaMu paboThl B JTA0OpATOpHH W MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMHCTB
00pa3Ii0B HEOPTaHWYECKUX BEIECTB, HAOMIOICHHE (PU3MUSCKUX (TUIABJICHUE BOCKA, TAsTHUE JIbA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIMs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEYH,
MPOKATMBAHNE MEHOM MMPOBOJIOKH, B3aUMOJICCTBUE MEJIa C KUCIIOTOW) sSIBJICHUH, HAOJIIOICHHUE U
OTKCaHUE NMPU3HAKOB MMPOTEKAHUS XUMUYECKUX peakluil (pa3ioKeHue caxapa, B3auMOICHCTBUE
CEepPHOM KHUCJIOTHI C XJOpUIOoM Oapusi, paznoxkeHue ruapokcuna menu (II) mpu HarpeBanum,
B3aMMOJIeiicTBHE kemne3a ¢ pacTBopoM conu Meau (II), u3yuenue cnocoOOB pa3/ieIeHusl CMECEid:
C TIOMOIIBIO MarHuTa, QUWIHTPOBAaHME, BHIMAPUBAHWE, JUCTWUIAIUSA, XpomaTtorpadus,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJNM, HAOMIOJACHHE U ONMUCAHHE PEe3yNbTAaTOB MPOBEICHHS
ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHWS MAacChl, CO3JaHUE MOJEJIEH MOJIEKYII
(I1apOCTEePIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT U MpOCTOE BEMIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHe CBOWCTBA (peakliuy TOPEHHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
MpOMBIIIUIEHHOCTU. KpyroBopoT kuciopoga B mpupoje. O30H — alioTponHas MoIu(UKaIus
KHUCJIOpOJa.

TermnoBoit 3PPexT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHUS, HK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anemenT u npocroe BeniecTBo. Haxoxnenne Boiopoaa B mpupoie, puanyeckue
¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MosTydeHus. KucioTer u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBorcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HacellieHHBIE U
HEHACBIIIEHHBIE pPAacTBOpPHI. PacTBOpHUMOCTH BelIeCTB B Boje. MaccoBas J0Jsl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUe MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmueckux coenuHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyromue. HomeHnkiarypa
OKCHI0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHue okcuaos.



OcHoBanmsi. Knaccudukanus OCHOBaHWH: IIEIOYM ¥ HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuil. duznueckne W XHMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUH.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucior. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kucnot. Psan akruBHoctu metamuioB H. H. bekerosa. Iloyuenue kucior.

Comu. Homenkinarypa coneil. dusnueckue U XUMUYECKHE cBoWcTBa cosied. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpE/IeJICHHUE COEP)KaHUs KUCIOpOoAa B BO3yXe, MOJydyeHue, coOnupanue,
pacrno3HaBaHME M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHME B3aUMOJIEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3liaMd OKCHIOB M OIMCAHWE WX CBOMCTB, MOJYy4YeHHE, COOMpaHUE, pacro3HaBaHHUE U
U3Yy4YEeHHUE CBOWCTB BojaOpoJa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom wmeau (1)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPUATIOB), HAOIIOIEHIE 00PA3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIIEAOBAHUE OOpPA3I[OB HEOPTAHWMYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOJIO/IEHUE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYEH, H3ydyeHUe
B3auMoieiicTBus okcuaa menu (I11) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEaKIui
HEWUTpalu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJJHOTO METaJlja IPYruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxkHeimme Kiaccol
HEOPraHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[TepBble MOMBITKY KJIACCU(PUKALINN XUMHUECKUX dNIeMeHTOB. [IoHsATHE O Tpynmax CXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETBHBIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCHUIBI.

Ilepnonnueckuit  3akoH. Ilepmogmyeckas cucremMa XMMHYECKHUX dyeMeHTOB [l
U. MenneneeBa. KopoTtkonepuoanas u niauHHONepuoanas ¢opmbl [lepuoandeckoil cUCTEMbI
xumuueckux anemeHtoB . WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTormbl. DnekTponbl. CTpOEHUE HIEKTPOHHBIX
obOonouek atoMoB TepBbIX 20 XuMmHuecKux diemMeHToB Ilepumonmyeckoit cucremsr /.
N. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO JIIEMEHTA IO €ro MOJ0KeHU0 B [leproanyueckoi
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSI PaJInyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METALTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [leprognyeckoro 3akoHa u Ileproguveckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Menaenees — y4€Hbll U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monsipHas u HETIOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucieHusi. OKUCIUTETLHO-BOCCTAHOBUTENIbHBIC peakiuu. [Iporiecchl okucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3IloB BEIIECTB METAIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT | IIIEJIOYeH, TMPOBEJACHUE ONBITOB, WIIIOCTPUPYIONIUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIIUi (TOPEHUE, PEAKIIUN PA3II0KEHUS, COSTUHEHHUS ).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXMIpeMETHBIX CBSI3eH NP M3YyYCHHH XUMHUU B § KIIACCE OCYIIECTBIISCTCS
Yyepes3 UCIOJIb30BaHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CUCTEMHBIMHU JIJISl OTJEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIC TIOHATHSA: HayuHBIH (DaKT, runoresa, TeOpusi, 3aKOH, aHAIH3,
CUHTE3, KIacCHU(pUKaLUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHHEe, MOJIENb, SIBJICHUE.

Oduznka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJI, W30TOIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BELIeCTBO, Tel0, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpacdus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOMIAeMbIE,
TOTLIMBO, BOJTHBIC PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKasi peaKusi

[lepuonuueckuit 3akoH. Ilepuoguueckass cucTteMa XHMMUYECKUX dj1eMeHToB /[l
U. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX NEPUOJOB, Kalus, KaJbLUsl M HMX COEAMHEHUH B COOTBETCTBHU C
II0JIO’KEHUEM 3JIeMeHTOB B [lepronyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHMUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKN U BUAA XUMUYECKON CBSA3H.

Knaccugukanus u HOMEHKJIAaTypa HEOPraHMYECKMX BEIIECTB. XHMHUYECKHE CBOMICTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, IeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakuuil 1Mo pa3jMyHbIM MpU3HAKaM (IO YHUCIY U COCTaBy
Y4YaCTBYIOUIMX B PEaKIMH BEILLECTB, 10 TEMI0BOMY 3P (DEKTY, N0 U3MEHEHUIO CTETeHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO KaTajiuzaTopa). OK30- |
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTe o ckopocTu XxumHuueckod peakiuu. [loHarne o6 oOpaTUMBIX W HEOOPATHUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonsatue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBeCHH. DaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMHUYECKON
peaKuy U MOJIOKEHHE XMMHUYECKOIO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUHM, JJIEKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 3IEKTPOIUTHYECKON AMCCOLMALMH. DJIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTnousl,
AHUOHBI. MeXaHNU3M JTUCCOLMAIIMHU BEILIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYeCKoOU cBsi3H. CTeneHb
nuccoranuu. CUIIbHBIE U CIIa0ble 2JEKTPOIUTHI.

Peakuuu moHHoro oomeHa. YcClIOBUSI MPOTEKaHUS peakluii MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHHUs peakiuil. CBOICTBa KHCIIOT, OCHOBaHUI M COJEW B CBETE
MpEeJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenn:

O03HAKOMJICHHE C MOJEISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HEMeTa/uioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAa HaTpPHUs),
UCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEAaKIUMU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOIUAIIIN
KHCJIOT, IIeJI04el U coJiel (BO3MOKHO HCIOIb30BAHNE BHJICO MAaTEPHAJIOB), IPOBEACHUE OIBITOB,



WITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUs peakUuil MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BBbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJIbI), ONBITOB, WILIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLIUN (FOPEHHE, peaKLuu DPas3IoKEHUs, COEAUHEHNUs), PACIIO3HABaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOILIbI0 KAueCTBEHHBIX pPEAKUMH Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJuibl 1 UX COeJUHEHHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
crenieHu okucineHuss. CrpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
menoyamu).  Xsoposopopoa. ConsiHasg — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xia0puabt
U UX HAXOXJIEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyecKue CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIOTa, (U3NYECKHEe M XUMHUYECKUE CBOICTBA
(oO1e Kak MpeacTaBUTeINs Kiacca KUCIOT U crieruduueckue). XUMUUYECKUE peakuy, JexKaliue
B OCHOBE IIPOMBILIUIEHHOT'O CII0CO0a MOJy4eHus CEpHOM KUCIOThI. [IprMeHeHne cepHoii KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuusi Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10K, 3arps3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €ro MPeI0TBPAILEHHS.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (U3UYEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GuU3n4ecKue 1 XUMUIECKHIe
CBOWCTBA, MostyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmeHenue. KauecTBeHHas peaklids Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ IOJIyuYeHUE,
¢usmyeckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCcTBE MHUHEPAJIbHBIX
ynoOpeHnit. XuMHU4eckoe 3arpsi3HeHHe OKpPYKaroLled Cpeibl COeAMHEHUS MM a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alaoTponHble MOAUPUKALNN
dochopa, puznyeckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiydyeHue. lMcmonwp3zoBanue QocharoB B KayecTBe
MUHEpaJIbHBIX Y100pEHUH.

OO6mass xapaktepuctuka s1aeMeHTOB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKUCIEHHs. YTIEpoJ, alUIOTPONHbIE MOIU(PHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Guzndeckue u XuMUIecKrue cBoicTBa. Ancopouus. KpyroBopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UxX pU3NUEcKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U TIPUMEHEHHUE. DKOJIOTHYECKHEe MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3(PQeKT. YroibHas KUCIOTa U eé
coiu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBI. Mcnonp30BaHne KapOOHATOB B OBITY, MEJUIIMHE, TPOMBILIUICHHOCTH
U CEIIBCKOM XO35HCTBE.

[TepBoHayanbHbIe TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSX YIiepoja
(MeraH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJIUIEPUH, YKCyCHasl KucioTa). [IpupoaHble HICTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POJIb
B ObITY U TpoMbIIUIEHHOCTH. [loHsITHE 0 OMONOrMYecKr BaKHBIX BEIIECTBAX: JKUpax, Oenkax,
yIIeBOJaX — M HMX POJIM B KU3HU 4YeloBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOJIyY€HHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpexacrasieHuss o0 okcujae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiiue



CTpOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOH, ene300eToH. IIpobimembl
0€30MacHOro UCMOIb30BaHMUS CTPOUTEIBHBIX MATEPUAIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3ll0B HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHMCIIOTHI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAaKUUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3MUecKue U XUMUYECKHE CBOMCTBA TaJloT€HOB M UX COEIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpasliaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZEOMATEpHaoOB), HaONIOJEHUEe Tpouecca OOYIJMBaHUS — caxapa IOX  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, U3YUCHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakIMH Ha Cyiab(paT-uOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO MCITOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEeHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YyUYEHHE CBOMCTB aMMHUakKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uOH U 3ydeHHUE MPU3HAKOB UX MPOTCKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THON KHCIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BAaHUE
BUICOMATEPHAJIOB), H3Y4YCHHE MOJETCH KpPUCTAJUIMYECKUX pEemIETOK anmasa, rpadwura,
bymiepeHa, 03HAaKOMIIEHUE C TPOIIECCOM aICOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTA3a, MOIy4YeHUe, COOMpaHue, paclio3HaBaHNe U U3yYeHHE CBOCTB
VIJIEKUCIIOrO Tra3a, MPOBEJACHHE KAueCTBEHHBIX pEakIuil Ha KapOOHAT W CHJIMKAT-UOHBI H
U3ydeHHEe NPU3HAKOB WX IPOTEKaHUs, O3HAKOMJICHHE C NPOAYKIHEW CHIMKATHON
MIPOMBIIIIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeiIne HeMeTaulbl U UX
COCIIMHEHUS.

MeTauibl M X cOeIMHEHHS

OO01mast XapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX MTOJIOKEHHS
B Ilepuoguueckoii cucteme xumuyeckux snemeHToB [[. V. MenneneeBa u CTpoeHUsI aTOMOB.
Crpoenne metauioB. Mertamindeckass CBSI3b M METAJUTMUECKasl KPUCTAJUIMYECKas pPEHETKa.
DNEKTPOXUMHUYECKH psifl HampshkeHH MerTayuioB. dusuyeckrne M XUMHUYECKHE CBONCTBA
MeTaiioB. O6mue crnocoOsl moyydyeHus MetaioB. [IoHsATHE O KOPPO3UH METAJIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmnaBbl (CTanb, YyTyH, AIOPATIOMUHUM, OpoH3a) M HX
pUMEHEeHHE B OBITY U IPOMBIIIJICHHOCTH.

[I1enounble MeTaIbl: OJIOKeHUe B [leproanueckoil cucteMe XUMUYECKUX 3J1eMeHTOB /1.
. MenneneeBa, CTpOCHHE MX aTOMOB, HAXOXJAECHUE B mpupozae. Pu3nuecKkue M XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanusi. [IpuMmenenue
IEJIOYHBIX METAJUIOB M UX COCTMHEHUH.

[IenouHo3eMenbHBIE METAILIBI MArHUN M KaJIbIMiA: Tos0keHue B [lepuoandeckoii cucteme
xumudeckux snemMeHtoB [[. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HAXOXKIEHUE B TPUPOJE.
Ou3nyecKkue ¥ XUMHUYECKHE CBOWCTBA MarHus W Kajiblus. BakHeWine coeIMHEHUS KalbIus
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuii: monoxxkenue B Ilepuonmyeckoil cucreme XMMHUYECKMX dyieMeHTOB [l
1. MenneneeBa, CTpoeHHE aTOMa, HAXOXICHUE B Tpupoie. Pu3nveckne 1 XUMUIEeCKHIe CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepuoguueckoil cucremMe XHUMHUYECKHX 3yemMeHToB /I,
1. MenneneeBa, CTpOeHHE aTOMa, HaX0X/IeHUE B Ipupoie. PU3nUecKrue 1 XUMHUECKUE CBOMCTBA
xenesza. Okcupbl, rugpokcuasl U conu skene3a (II) m »xenesa (III), ux cocras, cBoiicTBa U
MOJIy4YeHue.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3jaMH METAJIJIOB U CIJIaBOB, UX (PU3NYECKHUMHU CBOMCTBAMU, U3yUEHHE
PE3yIBTATOB KOPPO3UU METAILIOB (BO3MOKHO MCITOJIb30BAaHNUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHICTBUA OKCHJAa KalblUsl M HATpus C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUIEOMATEPHAJIOB), HCCIIEJOBAaHUE CBOHCTB >KECTKOM BOIBI, IpoOIlecca TOPEHHs JKeie3a B
KHACIOpoAe  (BO3MOXHO  HCHOJb30BAHWE  BUAEOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS



KAueCTBEHHBIX peaklUi Ha MOHBI: MarHus, KajablWs, aIIOMUHUS, LUHKA, *kene3a (II) u xeneza
(IIT), menu (II), HaGmroIeHME W OMHMCAHKWE TPOIIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA [IMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWIne MEeTallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKaoas cpeaa

BemectBa u maTtepuaiibl B TOBCEIHEBHOM XKU3HU yesoBeka. be3onacHoe MCMoiab30BaHNE
BEIIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomip mpu XUMHUYECKHUX OXOrax u
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY KaIoLIeil cpebl (MpeaenabHas 10nycTuMasi KOHIICHTPpaIUs
Beriects, qaiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0pa3oB MaTepUAIOB (CTEKIIO, CIIABBI METAJIOB, MOJIMMEPHBIC MATEPHUATIBI).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€U MPU U3YyYEHUU XUMHUU B 9 Kjacce OCYIIECTBISETCS
Yyepe3 UCIOIb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTACJBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTeCTBeHHO-HAY4YHbIE TIOHATHS: HayUHBIH (PaKkT, rUNOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(duKanus, TMePUOJUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepPHAIIbI.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIIBI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, MOJYIPOBOJHUKH,
JIUAICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITHYECKAsl PeIIETKa, CIIIaBbl, PU3NUYECKIE BETUUUHBL, €TUHUIIBI
MU3MEPEHHS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPANbI, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOTIAEMBbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHBIE PE3YIbTATEI OCBOCHHA IIpOTrpaMMbl OCHOBHOI'O 06mero 06p330BaHI/IH
JOCTUTIarOTCA B XOI€ 06yquI/151 XHUMHUHU B €IUHCTBC yqe6H0171 1 BOCIIMTATCIbHOM JCATCIIbHOCTHU B
COOTBCTCTBUH C TpaAuIIUMOHHBIMHA pOCCHfICKHMPI COLUOKYJIbTYPHBIMHA nu AYXOBHO-
HPaBCTBCHHLIMU LCHHOCTSAMU, IMPUHATBIMU B O6H.[CCTB€ npaBujiaMl U HOpMaMMU NOBCIACHUSA U
CHOCO6CTBYIOT nmpoueccam CaMOIIO3HAHMWA, CAMOPA3BUTHUA U COLUAIIN3 Al 06yqa}om1/1x051.

JImgyHOCTHBIE PE3YJIbTAThl OTPAXKAKOT TI'OTOBHOCTH o6yqafoumxc>1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHBHBIX INCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPECHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM 4YHMCJIC B HaCTuU:

1) MAaTPUOTHYECCKOI'0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOLLIECHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INIO, TIOHMMAHUsI 3HAUCHUS XMMHUYECKOW HAayKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIaJCTh JIOCTOBEPHOW MH(OpMAaLUei O MEepPeIOBbIX TOCTHKCHUSX M OTKPBITHIX
MHPOBOM M OTCYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpakKIaHCKOr0 BOCIIUTAHMS:

IIPEJCTABICHUs. O COLMAJIbHBIX HOPMAax M IPaBWIAX MEKIMYHOCTHBIX OTHOLICHUM B
KOJJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYrUX BHJIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JACATCIBHOCTH IIPU BBIITOJHCHHUN y‘Ie6HBIX, IIO3HABAaTCJIbHBIX 3a/a4, BBIIIOJHCHUN
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM yYEOHBIX MMPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
U B3aMMOINIOMOILM B Ipoliecce 3TOM y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJCHUE U ITOCTYIKU CBOMX TOBAPUILEH C IIO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCJIEICTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUECKHE  MPEJCTABICHUSA O  BEIIECTBE W  XUMHUYECKOW  pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTABISIONIME OCHOBY IS
MOHMMAaHHUS CYITHOCTH HAYYHON KapTUHBI MUPA, IPEJICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS IPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJHON CPENOd, O PO XMMHUHU B MTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUW IO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0/IaeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATENIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEeC K OOYYEHHUIO M IO3HAHMIO, JIF0OOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOSKTHONH M HCCIEN0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHIIeM;



4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUM M HENpPUATHE BPEIHBIX IPHUBBIYEK
(ynorpeOyieHUsI aJKOrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30I1aCHOCTH ITPU OOPALIEHUH C XUMMUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

S) TPy/10BOr0 BOCIIUTAHUSA:

MHTEpEC K NMPaKTUUECKOMY M3YyYEHMIO Ipodeccuil U TpyJa pa3iIndyHOro poja, yBaKEHUE K
TPYAY Y pe3yibTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHMCJIE HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HAaHMW 10 XWMHH, OCO3HAHHBIA BBIOOp MHIMBUIYaJIbHOW TPAEGKTOPUU IIPOJOJIKEHUS
o0pa3oBaHusl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHEemHOW MNpopecCHOHATBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXO/MMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IPO(ECCUOHAILHON CPeae;

6) 3K0JIOrH4eCcKOro BOCIIUTAHMS

3KOJOIH4€CKH uenecoo6pa3Hoe OTHOIICHHUEC K IIPUPOAC KaK MCTOUYHHUKY KU3HU Ha 36MJ’I€,
OCHOBE €€ CyHICCTBOBAHHA, ITOHUMAHUEC LHCHHOCTU 310pPOBOIo H 0e30I1acHOro 06pa3a KHU3HHU,
OTBCTCTBCHHOC OTHOIICHHC K CO6CTB€HHOMy Q)HSHHGCKOMY U TICUXHUYCCKOMY 3I0POBBIO,
OCO3HAaHUEC ICHHOCTH CO6JIIO[[€HI/IH ImpaBuJI 0e30macHOro IMOBCACHUS IIPU pa60Te C B€OICCTBaMU,
a TaKKC B CUTYyallUAX, YIPOXKAOIMIUX 3[JOPOBbIO U JKU3HU J'IIO,HGfI;

CHOCOOHOCTH NMPUMEHATh 3HAHUS, [10JTydaeMble IPU U3YUYCHUH XUMUH, 11 pellIeHus 3a/1a4,
CBA3aHHBIX C OKPYXKAIOLIEH NPUPOJHONW CPENOH, I IOBBILICHHUS YPOBHS 3KOJIOIMYECKON
KYJBTYPBI, OCO3HAHUS TIIO0ATBHOTO XapaKTepa SKOJIOTHYECKHX MPOOIeM M MyTeH MX pelieHus
MIOCPEICTBOM METOJOB XMMUH, DKOJIOTUYECKOTO MBIIUICHHs, YMEHUs PYKOBOJCTBOBAaThCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX pE3yJbTATOB BBIIEISIOT 3HAYMMbIE JUIsl (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HaKT, cucTema,
MIPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMU U3 3TUX MPeAMETOB (pOPMUPOBATH MPECTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHblEe ydeOHble NeHCTBUS (I103HaBaTEIbHbIE,
KOMMYHHKATHBHbIE, PETyJIsSTHBHBIE), KOTOpbIE oOOecrednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE el CTBUS
Ba3oBble JJoruueckue geiicTBUA:

YMCHHSA HUCIHOJIB30BATh HpI/IéMBI JIOTUYCCKOro MbBINUJICHUA TIpU OCBOCHHU 3HAHUM:
PaCKpBIBATH CMBICIT XUMHUYCCKUX MMOHSTHHN (BI)I,ZIGJ'ISITI) HX XapaKTCPHBIC IIPU3HAKW, YCTAHABJINBATH
B3aUMOCBA3b C IOPYyruMu HOHSITI/IHMI/I), UCIIOJIB30BaTh IIOHATHUA OJIA 00BACHEHHUS OTACIBbHBIX
(I)aKTOB u HBJ'ICHPIﬁ, BLI6I/IpaTL OCHOBAHHA U KPUTCPUU JIA Knaccn(bmcaunn XUMHUYCCKUX BCIICCTB
U XUMHYCECKHX peaKHI/Iﬁ, YCTaHAaBJIMBAaTb NPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY 00BbEeKTaMHU
HU3YUCHUA, CTPOUTH JIOTHUCCKHUEC PACCYKIACHHUA (I/IH,ZLYKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I),
J€J1aTh BBIBOJbI U 3aKJIIFOUCHU S,



YMEHUE NPUMEHATh B MpPOLECCe MO3HAHMS MOHATHUS (MIPEAMETHbIE M METaIlpelIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPE/ICTABICHUS] — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pPEIIeHUd YydeOHO-
MO3HABATENIbHBIX 3a/la4, C Y4ETOM OSTUX MOJEIbHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX PEAKIIMH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBCHHBIC CBSI3H U
MPOTUBOPEYHS B U3y4aeMBbIX IIPOIECCaX U SIBJICHUSIX.

Ba3oBrble ucciaenoBarenLCcKue AeiiCTBHSA:

YMCHHE HCIIOJB30BAaTh IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHMSA, a
TaKXKC B Kady€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH THUIIOTE3blI 110 MPOBCPKE IPaBUIILHOCTU
BBICKA3bIBACMBIX Cy}I(,Z[eHPlﬁ;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPTaHU3AIMHU M TMPOBEICHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpOoIlecca, CAMOCTOSATEIBHO MPOTHO3UPOBATH €ro
pe3ynbrar, (GopMmynupoBaTh O0OOMIEHUS W BBIBOJABI IO pPe3y/IbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJICIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

Pa6Gora ¢ undopmanmeii:

yMeHUue BbIOMpPaTh, aHAIM3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIMIO PA3IUUYHBIX BUJIOB
1 GOpM MPEACTABICHHS, TOTYyIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYIISIpHAs TUTEpaTypa
XMMHUYECKOI'0 COZIepKaHusl, CIIpaBOYHbIE [T0cOOUs, pecypchbl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSTh PAa3IMIHbIE METOBI M 3allPOCHI NP TIOUCKE U 0TOOpe MHPOPMAITUN U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIHHBIX 331a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpETeHHe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHMS PA3THIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IperCTaBIECHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHUE HCMOJb30BaTh M AHAIM3MPOBATH B Ipolecce y4yeOHOM M HCCIe10BaTeNbCKOM
JEeSTeIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLIeH NPUPOAHON CPEB.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHMsI 3aJlaBaTh BOINpOCHl (B XO0jA€ JAuaigora M (WJIM) IJUCKYCCHH) IO CYILECTBY
oOcyxxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
IPEI0KEHHON 3a1a4H;

YMEHHUsI TIPEICTABNIATH MMOTYYCHHBIE PE3YyIbTAThl MO3HABATEIHHOMN JESITEILHOCTH B YCTHBIX
N TMHUCBMCHHBIX TCKCTaxXx; ACJIaTbh MPE3CHTAIHUIO PE3YJIbTATOB BbIIIOJIHCHUA XUMHYCCKOT'O
JKCIIEpUMEHTa (J1abopaTOPHOTO OMbITA, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIECTB, YU€OHOTO MTPOCKTA);



YMEHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TO3HABaTEILHOW H
UCCIIEIOBATEIILCKON JICATEIIEHOCTH TPH PEIICHHH BO3HHUKAIOIIUX MPOOJeM Ha OCHOBE ydéTa
Oo0IIMX WHTEPECOB W COTJIACOBaHHS TO3UIMI (0OCYKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONIPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHUE CAMOCTOSITEIIBHO OIPENEIATh LN ACATEIbHOCTH, INIAHUPOBATh, OCYILECTBIIATD,
KOHTPOJMPOBAaTh M IPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENIHOCTh, BHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U MO3HABATEIBHBIX 33124, CAMOCTOSTEIHHO
COCTaBJIIATh UM KOPPEKTUPOBATH MPEIOKECHHBIN aITOPUTM JEHCTBUHI ITPY BBIIIOJIHEHNUH 3a1aHAN
C y4€TOM NOJy4YeHHS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIUSAX,
OLICHMBATh COOTBETCTBUE IOIYYEHHOI'O PE3ysbTaTa 3asBJICHHOM LIEJIH, YMEHHE UCIIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTBI, IIPEIJIaracMbl€ B YCIOBUHU 3aJaHUMN.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOCHHUIO 0053aTE€IBHOIO COJIEepKaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanbHONW pabodell MporpamMMoi, BBIIENAIOT: OCBOCHHBIC
oOydJaromMMuUCs Hay4YHbIe 3HAHUS, YMEHHS U CHOCOObI JeWCTBUH, creunuduyeckue s
npeAMETHOM 00sacTh «XUMUS», BHUIBI JIEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUs, €ro
MHTEPIIPETAMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K koHiy oOydeHus B 8 kJjacce npeiMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUH: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJIHOPOJHAsA), BaJIEHTHOCTb,
OTHOCHUTEJIbHASI aTOMHAsl M MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10Jsl XMMHUYECKOTO 3JE€MEHTAa B COEJUHEHHH, MOJIIPHBIH OO0BEM, OKCHA, KHUCIOTA,
OCHOBaHHUE, COJb, D3JEKTPOOTPULATEIIBHOCTb, CTENEHb OKHUCIICHUs, XMMHUYECKas peaxkuus,
KJIacCU(UKaLlMs PEaKIMii: peakuy COEAMHEHHUS, PEaKIMK Pa3JIoKEHUs], PEaKIMi 3aMelleHUs,
peakuuu oOMeHa, 3K30- U SHJOTEPMUYECKHE PEAKIIMHU, TEIIOBOM 3 (EeKT peakluu, SApo aToma,
AIIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, PaluyCc aromMa, XUMUYECKasi CBS3b, MOJISIpHAs U
HENOJISIpHAsl KOBAJICHTHAs CBA3b, MOHHAS CBSA3b, MOH, KATHOH, AaHUOH, PacTBOpP, MaccoBas 0Js
BellecTBa (ITPOLIEHTHAS KOHIIEHTPAIIHs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITHS IIPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUII;

UCITOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJIsi COCTaBleHHs (OpMyn BEIECTB M ypaBHEHUH
XUMUYECKHUX PEaKLNi;

OTpeNieNiATh BaJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETIEHb OKHUCICHUS
AIIEMEHTOB B OWMHAPHBIX COEAMHEHMSX, MPUHAJIEKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
COEMHEHUH 10 popMysaM, BUI XMMUYECKON CBSI3U (KOBAJCHTHAS M MOHHAs) B HEOPTaHUYECKUX
COETMHEHUSIX;

packpbiBaTh cMbIci [lepuoanyeckoro 3akona Jl. M. MenaeneeBa: 1eMOHCTpUPOBAaTh TOHUMAHNE
NEePUOANYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHUX DJJIEMEHTOB OT UX TMOJOXKEHHUS B
ITeproanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTaJipo;

ONHKCBHIBATh U XapaKTepu3oBaTh TabauuHyto ¢opmy I[lepuoandeckoit CUCTEMbl XMMHUYECKHX
AIIEMEHTOB: pa3IMyaTh MOHATHUS «TJlaBHas noArpymmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
IpyIIa)», Majable 1 00JbIINe ePUO/Ibl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B TaOIUIle



«lIepuonnueckas cucrema xuMuueckux odnemeHtoB J[. WM. MengeneeBa» ¢ 4YHMCIOBBIMH
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjpa, obliee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XMMUUYECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMUUECKUE PEaKIuU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIMU BEILECTB, MO TETNIOBOMY 3P DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBAa BEIIECTB PA3JIIMYHBIX KJIACCOB,
MOJTBEPIK/1asl ONIMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX IIPEBPAILEHUNA B PA3JIMYHBIX YCIOBHUSIX;

BBIUNCIISATH OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPDHYIO MAacChl BEILIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHS, MAcCOBYIO JOJIO BEIIecTBa B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKIvH;

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIBbHOCTH — aHAIM3 U CUHTE3, CPABHEHMUE,
00o0011eHne, CUCTEMATH3AIHIO, KJIacCU(UKAIIUIO, BBISIBICHUE TPUYUHHO-CIICICTBEHHBIX CBA3EH —
JUISl W3y4YEHUs CBOMCTB BEIIECTB M XUMUYECKHX PEAKLUH, €CTECTBEHHO-HAYYHbIE METOJIbI
NO3HaHUs — HAOJII0/IeHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peasIbHBIA U MBICIICHHBIH );
CJIeIOBaTh MpaBUJIaM IMOJIb30BAHUS XUMUYECKOW MOCYI0N U 1a00paTOpHBIM 00OPYJOBaHHUEM, a
TaK)Ke MpaBuiIaM OOpalllEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU 110 BBIITOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUI0O U COOMpPAHHUIO Ta3000pa3HbIX BEILIECTB
(Bomoposia M KHCIOpOJa), IPUTOTOBIEHUIO PACTBOPOB C OINpENEIEHHOW MaccoBOM Joieit
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W NPOBOJUTH XHMHYECKHE HKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMONIBI0O WHIUKATOPOB (JTaKMyc,
benondranenn, METHIOPAHK U IPYTHE).

K koHiy oOydeHus B 9 kJjacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh y O0OYUAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITUM: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHUOH, TIIPOCTO€  BEIIECTBO,  CJIOKHOE  BEIIECTBO,  BaJIECHTHOCTD,
AIIEKTPOOTPHUILIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas pEaKIMs, XUMHYECKas CBS3b,
TETIOBON P PEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJINTUYECKAs] JAMCCOLMAINS, PEAaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKoe
paBHOBecHe, 00paTUMBble U HEOOpPATUMBIE PEAKIINU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHY,
OKHUCJIUTEb, BOCCTAHOBUTEb, OKHCIEHHE M BOCCTAHOBJIEHHE, aUIOTPONHS, aM(pOTEPHOCTH,
XUMHUYEcKass CBA3b (KOBAJIEHTHAs, HWOHHAs, MeETaJUIMYecKas), KpHCTaNIM4ecKas pemérka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW peakluu, MpeAesbHO JIOMyCTUMAas
koHueHrpanus [I/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITHS IIPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUII;

UCIMOJIb30BAaTh XUMHUECKYIO CHUMBOJIHUKY JJISi COCTaBJIEHUS (OpPMyN BEIIECTB M YpaBHEHHM
XUMUYECKHUX PEaKLNN;

ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKMX D3JIEMEHTOB B COEIMHEHUAX
pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEUIECTB K OINPEAENEHHOMY Kiaccy COEIUHEHHH 10
dopmynaM, BUJ XMMUYECKON CBA3M (KOBaJECHTHAas!, HOHHAsI, METAIIIMUECKasi) B HEOPraHUYECKHX
COEIMHEHUSX, 3aps]l MOHA MO XUMHYECKOM (opmyie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTAININYECKON PEILIETKA KOHKPETHOTO BEIIECTBA;
packpsiBaTh cmbici Ilepuogmueckoro 3akona /. WM. MenzaeneeBa W JE€MOHCTPUPOBATH €r0
NOHMMaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHMX 3JI€MEHTOB: pasziinyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)y, mansle u OoJbIIME NEPUOIbI, COOTHOCHTH 0003HAUEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJMYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsl s/ipa, 00IIee YHCII0 IEKTPOHOB U PACIIPEICTICHIE UX TI0
AJNIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIKE 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DIIEMEHTOB U
WX COCJAMHCHHU B IMpeieliaX MallbIX MEPHOJOB M TJIABHBIX MOATPYII ¢ Y4ETOM CTPOCHHS HX
aTOMOB;

KJIACCHU(UITUPOBATh XUMHUYECKUE DJIIEMEHTHI, HCOPTaHUYECKHUE BEIIEeCTBA, XMMHUCCKUE PEAKIIUU
(T10 YMCITY ¥ COCTAaBY YYaCTBYIOLIMX B PEAKIIMU BEUIECTB, 110 TEIIOBOMY 3(h(eKTy, 10 H3MEHEHUIO
CTCTICHEW OKUCIICHHSI XUMHUYECKHIX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOINME M CHeNU(UISCKHEe XUMHYECKHUE CBOMCTBA MPOCTHIX U
CJIOXHBIX BEIECTB, MOATBEPXK/Iasi OMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XHMUYECKUX PEAKITHIA;

COCTaBIISITh YPABHEHUS AICKTPOIUTUICCKON TMCCOIMAIIMH KUCIIOT, IIEI0YCH U COJIeH, TTOJTHBIC U
COKpAaIlI€HHbIC YPAaBHEHHS PEaKIUii HMOHHOTO OOMEHa, YPaBHEHUS PEaKIM, MOITBEPKIAIOIIHX
CYIIIECTBOBAHKE TEHETHUECKOMN CBSI3M MEX]y BEIIECTBAMU PA3INYHBIX KIACCOB;

PaCKpBIBATh CYINTHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA TOCPEJICTBOM COCTABIICHHUS
AIIEKTPOHHOTO OanaHca 3TUX PEaKLIU;

NPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMOCTH OT UX CTPOCHHSI, BO3MOKHOCTH TIPOTCKAHUS
XUMHUYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHUSX;

BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYFO MAacChl BEUIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEeHTa 10 (opMyse COCITMHEHHs, MAcCOBYIO JOJIO BEIIECTBAa B pacTBOpE,
NPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOH PEAKIINH;

COOIIIO/IaTh TPABWIIA TMOJIb30BAHMS XUMHUECKOW MOCYAO0H U J1a00paTOpHBIM 000pyIOBaHHEM, a
TaKXe MpaBUiia OOPAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH 10 BBITOJHCHHIO
71a00PaTOPHBIX XUMHUYECKHX OIBITOB 1O IMOJYYCHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTriIeKucioro rasa);

MPOBOAWTH PEAKIMH, TOATBEPKIAIONINEC KAYSCTBEHHBIH COCTaB PAa3IMYHBIX  BEIISCTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOPUI-, OpOMHUI-, MOAMI-, KapOoHar-, docdar-, cuiIMKar-,
cynbdar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTICPAIlUU MBICIIUTEIHLHON JIeITeIFHOCTH — aHAIM3 U CHUHTE3, CPABHCHHUE,
0000111eHIe, CUCTEeMAaTU3aIMIO, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NI M3ydeHUs
CBOMCTB BENICCTB W XWMHUYECKUX PEAKIMHA, C€CTeCTBEHHO-HAYYHBIE METOJBI ITO3HAHUS —
HaOII0/IeHUE, U3MEPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE

8 KVIACC
No HaumenoBanue pa3fenoB u TeM IPOrpaMMBbI KonnuectBo yacos | DnexTpoHHbIe (U POBLIE)
n/m Bcero| Konrtponsnsie | IlpakTnueckne 00bpasoBaTeNbHbIC PECYPChI
paboThI paboThI
|Pa311e.11 1. IlepBoHa4Ya/IbHbIe XMMUYECKHE TOHATHUSA
1.1 || Xumust — BakHast 00J1aCTh €CTECTBO3HAHUS U MMPAKTHYECKOU 5 2 bubmuorexa [JOK
JIeATETbHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837c
1.2 |BemiecTBa 1 XuMHUYECKHE pEaKLUU 15 1 bubnnorexa [HOK
https://m.edsoo.ru/7f41837¢
|I/ITOro 10 pasjaeiy H 20 H
|Pa3)1e.11 2. BaxxHeiilme npeacTaBUTe/ M HEOPraHMYECKUX BellleCTB
2.1 ||Bo3ayx. Kucnopon. [Tousarue 06 okcumax 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢
2.2 ||Bonmopoa.lloHsiTue 0 KUCIOTax M COMAX 8 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
2.3 ||Boxa. PactBopsl. [ToHsTHE 06 OCHOBaHMSIX 5 1 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢
2.4 ||OcHOBHBIE KJ1acChl HEOPTaHUYECKUX COETMHEHUI 11 1 1 bubnnoreka [JOK
https://m.edsoo.ru/7t41837c¢

Hroro no pazneny H 30 H

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I, . MenaeneeBa. Ctpoenue aTtomoB. XuUMHYeCKasi CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

3.1 |[Iepnoanueckuii 3akoH u [lepuoanueckas cucrema 7 bubnmoreka [JOK
xuMuuecknx anemerToB J[. . Menaeneea. CTpoeHne atoma https://m.edsoo.ru/7f41837¢

3.2 || Xumuueckas cBsA3b. OKHCINTEIHFHO-BOCCTAHOBUTEIIHHEIC 8 1 bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/7t41837c¢

Hroro o pasaeny 15 bubnuorexa [IOK
https://m.edsoo.ru/7f41837¢




Ne HaunmeHnoBaHue pa3/iesioB U TEM ITPOrpaMMBbl KonngectBo yacos | OnexTpoHHbIe (LIM(POBLIE)
n/m Bcero| Konrtponsnsie | IlpakTnueckne 0bpasoBaTeNbHbIC PECYPChI
paboThI paboThI
PesepBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 5 |
9 KVIACC
Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMmbl ‘ KommuecTBo yacos OneKTpoHHbIE (HUPPOBHIE)
n/m Beero|| KonTposbHbie [MpakTryeckue obpazoBaTenbHbIe PeCypChI
paboThI paboThI
Pa3znea 1. BemecTBo 1 XUMHYeCKHEe peaKku
1.1 |IloBTOpeHue u yriyOaeHue 3HaHUI OCHOBHBIX pa3/IeJioB 5 1 bubnuorexa [JOK
Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKLIM 4 bubnunoreka [JOK
https://m.edsoo.ru/7t41a636
1.3 || DnexkTponuTHdeckas AuCcoluaiis. XuMUYECKUE PEaKINK B 8 1 1 bubnuotexa [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
|I/IT0ro 10 pasfeny H 17 H
|Pa3)1e.11 2. HemeTa/ulbl M HX COeIMHEHHUS
2.1 ||OOwias xapakTepucTUKa XUMHUECKUX 371eMeHTOB VIIA- 4 1 bubnnorexa [JOK
rpynisl. ['anorensr https://m.edsoo.ru/7f41a636
2.2 ||OOwiast xapakTepuCTUKa XUMUUYECKUX 3JIeMeHTOB VIA- 6 bubnnoreka [JOK
rpynmnsl. Cepa u e€ coeAMHEHNs https://m.edsoo.ru/7f41a636
2.3 ||O0mu1as XapakTepUCTHKA XUMHUUECKUX AJIEMEHTOB VA- 7 1 bubmuorexa [IOK
rpynmnsl. A30T, hochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 ||O6mIas xapakTepruCTHKa XUMUIECKHUX deMeHToB [V A- 8 1 2 bubmuorexa [JOK
IPYIIBL. YTIIEPOJ U KPEMHUN U UX COCAUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pasnemy H 25 H




Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI KomnnuectBo yacos | OnexTpoHHbIe (1IUPPOBLIC)
n/m Bcero|| KonTponbHEIE I[IpakTHyeckue 0bpa3oBaTeNbHbIC PECYPChI
paboThI paboThI
|Pa311e.11 3. MeTaJLIBI M UX COeTUHEHUSA
3.1 ||O6mue cBO¥iCTBA METAJLIOB 4 bu6mmoreka [JOK
https://m.edsoo.ru/7t41a636
3.2 ||Baxwuerimme METauIbl U UX COSTUHCHUS 16 1 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
|I/ITOro 10 paszaeiy H 20 H
|Pa3)1eJ1 4. XuMus M OKpy:Kamouas cpeaa
4.1 |BemectBa u MaTepuabl B )KMU3HHU Y€IOBEKA 3 bubnuorexa [JOK
https://m.edsoo.ru/7t41a636
|I/IT0ro o pasaeny H H
Pe3epBHOE Bpems bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
|OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 68 | 4 | 7 [




ITOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Ne Tema ypoxka ‘ KonunuecTBo yacos ‘ Hara
n/m Bcero|| KonTposnbHbie [IpakTuyeckue U3yqCHUA
paboThI paboThI

|1 ”HpeI[MeT xuMud. Pojib XUMHU B )KU3HH UeloBeKa. Tela U BelecTBa H 1 H H H 04.09.2023 |

|2 HHOH;ITHe 0 ME€TO0/1ax MO3HaHUs B XUMHHU H 1 H H H 07.09.2023 |

3 [Tpaktryeckas pabora Ne 1 «IIpaBuiia paboTsl B 1abopatopuu u npuémsl oOpamienus c || 1 1 11.09.2023
11a00paTOPHBIM 000PYIOBAaHUEM»

|4 ”‘{I/ICTHe BemecTBa U cMecH. CriocoObI pa3ziesieHus: cMecei H 1 H H H 14.09.2023 |

5 [IpaxTuueckas padorta Ne 2 «Paznenenue cmeceil (Ha npuMepe OYMCTKHU IOBapEHHOM 1 1 18.09.2023
COJIN)»

|6 ”ATOMBI U MOJIEKYJIBbI H 1 H H H 21.09.2023 |

|7 ”XI/IMI/IquKI/Ie AIIEMEHTHI. 3HAKU (CHUMBOJIBI) XUMUYECKUX JIEMEHTOB H 1 H H H 25.09.2023 |

|8 ”Hpocn,le U CJIOKHBIE BEIIECTBA H 1 H H H 28.09.2023 |

|9 ”ATOMHO-MOJ‘IeKyJ'ISIpHOG yueHue H 1 H H H 02.10.2023 |

10 ||3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XuMudeckas popmyia. BaneHTHOCTh aTOMOB 1 05.10.2023
XUMHUYECKHX 3JIEMEHTOB

|11 ”OTHOCI/ITCJ'ILH&SI aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca H 1 H H H 09.10.2023 |

|12 ”MaCCOBaH JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHUH H 1 H H H 12.10.2023 |

|13 HKonnquTBo BemecTsa. Monb. MonsipHas macca H 1 H H H 16.10.2023 |

|14 Hd)mnqecxne 1 XMMUYECKHE ABJICHUS. XUMUYECKasl pEaKIMs H 1 H H H 19.10.2023 |

|15 ”HpI/BHaKI/I U yCIIOBUS NIPOTEKAHUS XUMUYECKUX PEAKLUN H 1 H H H 23.10.2023 |

|16 ”3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKUE YPABHEHUS H 1 H H H 26.10.2023 |

|17 ”BLI‘{I/ICJ'ICHI/ISI KOJIMYECTBA, MACChI BEILIECTBA [10 YPABHEHUSAM XUMUYECKUX PEAKLUN H 1 H H H 06.11.2023 |




No Tema ypoka KonnuectBo yacoB ‘ Hara
n/n Beero|| KonTponbnbie [IpakTuueckue M3y4CHIA
paboThI paboThI

18 |Knaccudukanus XMMHUYECKUX peakuii (COeIMHEHHS, PA3II0KEHHSI, 3aMEICHUS, 1 09.11.2023
oOMeHa)

19 | M. B. JlIomoHOCOB — y4€HBIH-3HIMKIONEAUCT. O000IIEHNE U CHCTeMaTH3alus 1 13.11.2023
3HaHUI

|20 ”KOHTpOJ‘ILHa}I pabora Nel o Teme «BeriecTBa 1 XUMHUYECKUE PEAKITUH H 1 H 1 H H 16.11.2023

21 |Bo3gyx — cMech ra3os. Cocra Bozayxa. Kuciopon — anemeHT u nmpocrtoe Benectso. || 1 20.11.2023
O30

22 || duzmyeckre U XMMHUYECKHE CBOMCTBA KMCIOPO/1a (PEaKIuy OKUCIEHUS, TOPEHUE). 1 23.11.2023
[TonsitTre 06 okcuaax

23 ||CnocoOsI momyueHus KUCIopo/ia B JabopaTopuu U npombinuieHHOCTH. [IpuMenenne 1 27.11.2023
KHCII0poAa

24 || TennoBoi 3(ppeKT XMMUUIECKOH peakIiy, HOHATHE O TEPMOXUMHUYECKOM YPaBHEHHH, 1 30.11.2023
9K30- ¥ SHJO0TEPMHUECKHUX PEaKIMIX

25 || TomnuBo (He(dTh, yrosib U MeTaH). 3arpsi3HeHUE BO3/yXa, CIIOCOOBI €ro 1 04.12.2023
MIPeIOTBPALLECHUS

26 |IIpaktuueckas padota Ne 3 mo teme «IlonyueHue u cobupanue KMUCI0poia, U3ydyeHUE 1 1 07.12.2023
€ro CBOMCTB»

|27 ”Bozlopoz[ — BJIEMEHT U IIPOCTOE BelecTBo. Haxoxaenue B mpupoae H 1 H H H 11.12.2023 |

|28 HCDI/BquCKHe U XMMUYECKHE CBOMCTBA Bojgopoxaa. [Ipumenenue sBonopona H 1 H H H 14.12.2023 |

|29 ”HOHS[TI/IG 0 KHCJIOTax U COJISX H 1 H H H 18.12.2023 |

|30 ”CHOCO6H MOJIy4€HUs BOJIOpOa B 1Taboparopuu H 1 H H H 21.12.2023 |

31 |[IIpaktuueckas pabora Ne 4 o Teme «Ilonydenue u cobupanue Bogopoja, U3ydeHue 1 1 25.12.2023
€ro CBOMCTB»

32 |Monspreiit 06&m razos. 3axon ABoraapo 1| [ | 28.12.2023 |




No Tema ypoka KonnuectBo yacoB ‘ Hara
n/m Bcero|| KonTponbHbIE [IpakThyecKue H3YyHCHIA
paboThI paboThI

33 ||Beruucnenust 00b€mMa, KOIMYECTBA BEIIECTBA ra3a 110 €ro H3BECTHOMY KOJIMYECTBY 1 11.01.2024
BELIECTBA WU 00BEMY

34 |Beruucnenusi 00bEMOB ra30B M0 YPAaBHEHHIO PEAKIIMK HA OCHOBE 3aKOHA 00BEMHBIX 1 15.01.2024
OTHOIIICHUH T'a30B

|35 HCDI/I3I/IquKI/Ie A XUMHYECKUE CBOMCTBA BOJIBI H 1 H H H 18.01.2024 |

|36 ”COCTaB ocHoBaHuH. [ToHsTHE 00 MHIUKATOpaX H 1 H H H 22.01.2024 |

37 |Bona xak pactBoputenb. HachllieHHbIE 1 HEHACHIIIIEHHBIE pacTBOPBL. MaccoBas 10Jis 1 25.01.2024
BEIIECTBA B pacCTBOpE

38 |[[Ipaktuueckas padora Ne 5 o teme «IIpuroToBneHue pacTBOPOB C ONpPEaCIEHHON 1 1 29.01.2024
MAacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA»

|39 ”KOHTpOJII)Haﬂ pabota Ne2 no teme «Kucnopoa. Bonopoa. Boga» H 1 H 1 H H 01.02.2024 |

|40 ”OKCI/II[LIZ cocTaB, Kjaccu(uKaius, HOMEHKIaTypa H 1 H H H 05.02.2024 |

|41 ”HonyquI/Ie U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB H 1 H H H 08.02.2024 |

|42 ”OCHOBaHI/IHZ COCTaB, KJlaccu(uKalus, HOMEHKIJIATypa H 1 H H H 12.02.2024 |

|43 ”HonyquHe Y XMMHYECKHE CBOICTBA OCHOBAHUU H 1 H H H 15.02.2024 |

|44 ”KHCJIOTLI: COCTaB, KJacCU(pUKaIus, HOMEHKIATypa H 1 H H H 19.02.2024 |

|45 ”HonyquHe Y XMMHYECKHE CBOMCTBA KUCIOT H 1 H H H 22.02.2024 |

|46 ”COJ‘II/I (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTYUYCHHS, XUMAYECKHE CBOMCTBA H 1 H H H 26.02.2024 |

47  |[[IpakTrueckas padota Ne 6. Pemenne skcnepuMeHTalIbHBIX 3a/1a4 1o Teme «OcHoBHbIE|| 1 1 29.02.2024
KJIACChl HEOPTAaHUYECKUX COETMHEHUI»

|48 ”FeHeTquCKaﬂ CBSI3b MEXY KJIaCCaMH HEOPTaHMYECKUX COCTMHEHUIN H 1 H H H 04.03.2024 |

|49 ”O606HIGHI/Ie Y CUCTEeMaTu3alus 3HaHUU H 1 H H H 07.03.2024 |

|50 ”KOHTpOIILHaH pabota Ne3 o reme "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COeTUHEHUN" 1 H 1 H H 11.03.2024 |




No Tema ypoka KonnuectBo yacoB ‘ Hara
n/n Beero|| KonTponbnbie [IpakTuueckue H3YICHUS
paboThI paboThI

51 |[lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKHUX 31eMeHTOB. [loHsTHE O rpymmax 1 14.03.2024
CXOHBIX 3JIEMEHTOB

52 |Ilepuoanueckuii 3akoH u Ilepuonnueckas cucreMa XuMu4eckux aieMeHTos /1. 1. 1 18.03.2024
Menneneena

|53 ”Hepnomﬂ, TPYIIIbL, TOArPYIIIBI H 1 H H H 21.03.2024 |

|54 ”CTpoeHHe atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl H 1 H H H 01.04.2024 |

55 ||CtpoeHue 31eKTpOHHBIX 000JI04eK aTOMOB 3JieMeHTOB [lepuoanueckoit cucremst . U.|| 1 04.04.2024
Menneneesa

56 |[XapaKTepuCTHKa XMMHUYECKOT0 AJIEMEHTA 10 €ro moJyioxkeHuto B [lepuoanueckoi 1 08.04.2024
cucreme J[. 1. Menpaeneesa

57 |3nauenue [leproanyeckoro 3aKoHa JJisg pa3BUTHsS HAyKu U nipaktuku. [1. . 1 11.04.2024
MeHieneeB — y4€HBIH, Te1aror U rpak1aHuH

|58 ”3J'IGKTp00TpI/IIIaTeJIBHOCTI> aTOMOB XUMHYECKHUX JIEMEHTOB H 1 H H H 15.04.2024 |

|59 ”I/IOHHafl XUMHYECKasl CBA3b H 1 H H H 18.04.2024 |

|60 ”KOBaneHTHas[ MOJISIPHAs] XUMUAYECKAsI CBS3b H 1 H H H 22.04.2024 |

|61 ”KOBaneHTHas[ HEIOJISIPHAs XUMHAYECKAsI CBA3b H 1 H H H 25.04.2024 |

|62 ”CTel‘IeHB OKHCIICHUS H 1 H H H 29.04.2024 |

|63 |‘OKI/ICJ'II/ITGJ'IBHO—BOCCTaHOBI/ITeJ'IBHBIe peakuuu H 1 H H H 02.05.2024 |

|64 ”OKI/ICJ'II/ITGJ‘II/I Y BOCCTAaHOBUTEIHN H 1 H H H 06.05.2024 |

|65 HKOHTpoanasf pabora Ned o teme «CTpoeHne aToMa. XMMHUYECKas CBA3b) H 1 H 1 H H 13.05.2024 |

|66 HPesepBHLIﬁ ypok. O0001IIeHne U CUCTeMAaTH3aIus SHAHU I H 1 H H H 16.05.2024 |

|67 HPesepBHLIﬁ ypok. O0001IeHne U CUCTeMAaTH3aIus 3SHAaHU I H 1 H H H 20.05.2024 |

|68 HPe3epBHLII71 ypok. O6001IeHre U cucTeMaTH3alus 3HaHU | H 1 H H H 23.05.2024 |
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9 KJIACC

Ne Tema ypoka KommuecTtBo yacos ‘ [ara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero| Kontponsabie || Ipaxtuueckue || 13Y4eHHs o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 [Tepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 05.09.2023 || bubaunoreka LIOK
xumuyeckux aemenToB /. . MennaeneeBa https://m.edsoo.ru/00adb59e
2 ||3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHYECKUX 1 08.09.2023 || bubaunoreka LHOK
3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 |[Knaccudukaius 1 HOMEHKIATypa HEOPraHMIEeCKIX 1 12.09.2023 ||bubmmoTtexa [IOK
BEIIIECTB https://m.edsoo.ru/00adb7e2
4 ||Buapl XMMUYECKOM CBS3U U TUIIbI KPUCTAIUNIMUECKUX 1 15.09.2023 || bubnunoteka [IOK
peméToK https://m.edsoo.ru/00adbac6
5 ||KonTtponbnas pabota Nel mo teme «IloBTopenue u 1 1 19.09.2023
yri1yOJieHHe 3HaHUH OCHOBHBIX pa3ZiesioB Kypca 8 Kiaccay
6 |[Knaccudukarus XUMHYECKUX PEAKIUH IO pa3InYHbIM 1 22.09.2023 ||bubnuoteka [IOK
[IpU3HAKaM https://m.edsoo.ru/00adbcb0
7 |IloHaTHe 0 cKOpOCTH XUMUYECKOH peakuuu. [lonsaTue o 1 26.09.2023 | bubnuorexa LIOK
TOMOTEHHBIX U T€TEPOreHHbIX PEaKUsiX https://m.edsoo.ru/00adbe9a
8 |[[TonsiTue o xumu4eckoM paBHoBecuU. DAKTOPHI, 1 29.09.2023 ||bubnuoreka [IOK
BIIMAOIINE HA CKOPOCTb XMMHUYECKOMN pEeaKIuu U https://m.edsoo.ru/00adc28c
M0JIO)KEHNE XUMHUYECKOTO PaBHOBECHS
9 ||OKuCIUTENHLHO-BOCCTAHOBUTEBHbBIE PEAKIIUN 1 03.10.2023 ||bubnmnorexa [JOK
https://m.edsoo.ru/00adcade
10 ||Teopus snexTpoauTudeckoit aucconnanuu. CIbHBIC U 1 06.10.2023 || bubmmoteka [IOK
cy1abble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 ||MonHble ypaBHEHUS peaKkUi 1 10.10.2023 ||bubnuoreka LIOK
https://m.edsoo.ru/00add448
12 || Xumuyeckrue CBOMCTBA KHCIOT M OCHOBAaHHM B CBETE 1 13.10.2023 || bubnunoteka LIOK
MpeICTaBICHUH 00 IEKTPOIUTUYECKON TUCCOLIUAUU https://m.edsoo.ru/00add5d8




No Tema ypoxka KonnuectBo yacos ‘ Hara DIIEeKTpOHHBIE U POBBIC
n/m Beero| Koutponasie || Ipaxtuueckue || M3Y4eHHs o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
13 || XuMudeckue CBOWCTBA COJICH B CBETE MPEACTaBICHUN 00 1 17.10.2023 ||bubnuorexa LIOK
BJIEKTPOJIUTUYECKON AUCCOIMALINKI https://m.edsoo.ru/00add8b2
14 |I[TonsiTue o ruaponuse cosen 1 20.10.2023 || bubnuorexa LIOK
https://m.edsoo.ru/00add9d4
15 [|O6o00I1IIeHNE U cUCcTEMATU3AIUS] 3HAHUN 1 24.10.2023 || bubnuoteka LIOK
https://m.edsoo.ru/00addd12
16 |[IpakTuueckas padora Ne 1. «Pemienue 1 1 27.10.2023 | bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
17 ||[KonTtponwsHas padora Ne2 1o teme «IeKTPOTUTHIECKAs 1 1 07.11.2023 ||bubnmrorexa [JOK
auccouuanusa. XUMUYECKUE PEakiiuu B pacTBOpax» https://m.edsoo.ru/00addecO
18 ||O6mas xapakTepucTHKa rajJoreHoB. XuMu4eckue cpocrna || 1 10.11.2023 ||bubnunorexa [IOK
Ha IIpUMepe XJiopa https://m.edsoo.ru/00addfe2
19 ||XnopoBomopona. CosstHast KUCIIOTa, XUMUYECKUE CBOMCTBA, 1 14.11.2023 ||bubauotexa [JOK
MOJIy4YeHUE, IPUMEHEHUE https://m.edsoo.ru/00ade 104
20 |[IpaxTuueckas padota Ne 2 o teme «llomyuenue constHon 1 1 17.11.2023 ||bubnuoreka [IOK
KHCIIOTBI, U3yUeHHE €€ CBOICTBY https://m.edsoo.ru/00ade348
21 |BpruMcneHus no ypaBHEHUSAM XUMHUYECKUX pEaKLUH, €CIIU 1 21.11.2023 ||bubnuoreka LIOK
OJIMH U3 PEareHTOB J]aH B U30bITKE https://m.edsoo.ru/00ade488
22 ||O6mas xapakTepucTHKa 311eMeHTOB VIA-rpymnbl 1 24.11.2023 ||bubnuoteka [IOK
https://m.edsoo.ru/00ade64a
23 ||AnnoTtponHble MoauduKauu cepbl. Haxoxaenue cepsl 1 1 28.11.2023 | bubnuorexa LIOK
e€ COeIMHEHNI B MPUPO/Ie. XUMHUECKHE CBOMCTBA CEPHI https://m.edsoo.ru/00ade64a
24 ||CepoBomopon, CTpoeHHe, (PU3NUIECKHE U XUMUUYECKHE 1 01.12.2023 ||bubnunorexa [JOK
CBOICTBa https://m.edsoo.ru/00ade802
25 ||Okcunsl cepsl. CepHast KMCIIOTa, (PU3HUECKUE U 1 05.12.2023 || bubaunoreka LHOK

XUMHNYCCKHUC CBOﬁCTBa, MIPUMCHCHUC

https://m.edsoo.ru/00adea28




No Tema ypoxka KonnuectBo yacos ‘ Hara DIIEeKTpOHHBIE U POBBIC
/1 Beero| Koutponasie || Ipaxtuueckue || M3Y4eHHs 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI

26 || Xumuyeckue peakinu, JeKallue B OCHOBE 1 08.12.2023 ||bubauoreka LIOK
MIPOMBIIIJICHHOTO CTII0C00a MOJyUYeHHsI CEPHON KUCIIOTHI. https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOILEH CpeIbl
COETMHEHUSIMH CEPBI

27 | BpruncineHue MaccoBOM 10U BbIX0/a IPOAYKTA PEAKIIUU 1 12.12.2023 ||bubnuorexa LIOK

https://m.edsoo.ru/00adec8a

28 ||O61mas xapakTepucTHKa 3eMeHTOB V A-rpynmbl. A30T, 1 15.12.2023 ||bubnunorexa [IOK
pacmipocTpaHeHue B IPUPoe, GU3NIECKUEC U XUMHUSCKUC https://m.edsoo.ru/00adeea6
CBOMCTBa

29 ||Ammuak, ero gpusnyeckre U XUMUYECKHE CBOWCTBA, 1 19.12.2023 || bubnuoteka [IOK
MIOJIy4YE€HUE U IPUMEHEHHE https://m.edsoo.ru/00adf004

30 |[IpakTtuueckas pabota Ne 3 mo teme «llonyyenne ammuaka, | 1 1 22.12.2023 ||bubnunorexa [JOK
U3Y4YE€HHE €r0 CBOMCTBY https://m.edsoo.ru/00adf180

31 ||A3oTHas kucnoTa, €€ (pUu3ndecKrue 1 XUMUIECKHUEe CBONCTBA 1 26.12.2023 ||bubmunorexa IIOK

https://m.edsoo.ru/00adf306

32 ||[Mcnonp30BaHME HUTPATOB U COJIEH aMMOHUS B KAUECTBE 1 29.12.2023 || bubnuorexa LIOK
MUHEPATBHBIX YI0OpeHU. XUMUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adf518
OKPY’KaIOILE! Cpelbl COEIMHEHUSIMU a30Ta

33 ||[@octop. Oxeun dpochopa (V) u pochopHas kucnora, 1 09.01.2024 || bubnmnorexa [JOK
¢bu3znyecKkrue 1 XMMUYEeCKHe CBOMCTBA, MOTYyYeHHE https://m.edsoo.ru/00adf68a

34 |Wcnonws3zoBanue ¢pocdaroB B Ka4eCTBE MUHEPAIBHBIX 1 12.01.2024 ||bubnmnorexa [IOK
ynoOpeHui. 3arps3HeHne MPUPOIHON cpebl hocharamu https://m.edsoo.ru/00adfc20

35 ||Yrnepon, pactipocTpaHeHHe B Mpupoie, GU3nvIecKre u 1 16.01.2024 ||bubanotexa [JOK

XHUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c




Ne Tema ypoxka KonunuecTtBo uacoB ‘ [Hara DneKTpoHHbIe HU(POBBIE
/1 Beero| Koutponasie || Ipaxtuueckue || M3Y4eHHs 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
36 ||Okcunasl yriaeponaa, ux GU3N4ecKre U XUMHIECKUE 1 19.01.2024 ||bubnmorexa [JOK
CBOMCTBA. DKOJIOTHYECKHUE TIPOOIEMBI, CBSI3aHHBIC C https://m.edsoo.ru/00adfebe
okcuaoMm yriepoaa (IV)
37 ||YrompHas KUCIIOTa U €€ COIIU 1 23.01.2024 || bubnuotexa [IOK
https://m.edsoo.ru/00ae006¢
38 |[Ipaktuueckas padota Ne 4 mo teme "[lonmyuenue 1 1 26.01.2024 || bubnmmorexa [JOK
yriaekucioro rasa. Kauectsennas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
39 ||[lepBoHayabHBIC MTOHATHS 00 OPTrAHMYECKUX BEIIECTBAX 1 30.01.2024 || bubnmorexa [JOK
KaK O COEJUHEHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 ||KpemHuii u ero coeivuHeHus 1 02.02.2024 || bubmmotexa LIOK
https://m.edsoo.ru/00ae080a
41 |IIpaktuueckas padora Ne 5. PemieHue skcriepuMeHTanbHbIX | 1 1 06.02.2024 || bubnuotexa LIOK
3a;a4 1o teMe «BaxHelne HeMeTaIbl U UX COSANHEHUS) https://m.edsoo.ru/00ae0bf2
42 |KontponbHas padota Ne3 no teme «Baxkneiiume 1 1 09.02.2024 || budanorexka LHOK
HeMeTaljIbl U UX COSTUHEHUS» https://m.edsoo.ru/00aeOe18
43 ||O6miast xapaKTepUCTUKA XUMUYECKUX PJIEMEHTOB — 1 13.02.2024 ||bubnunorexa [JOK
MeTauioB. MeTtayuinueckasi CBSI3b U METaNIMYecKast https://m.edsoo.ru/00ae103e
KpUCTa/uIM4ecKas pemérka. Pu3snyeckue CBO1MCTBa
METaJIJIOB
44 || XuMHuUuECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUI 1 16.02.2024 | bubnuorexa [IOK
P HANIPSKEHU METaJlIoB https://m.edsoo.ru/00ael 156
45 ||O6mme crocoOb! mosrydeHus: MeTauioB. CIiaBbl. 1 20.02.2024 || bubnuotexa [IOK

Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX peaKuHﬁ, €Clin
OAVH U3 pCarcHTOB COACPKUT IIPUMECU

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




No Tema ypoxka KonnuectBo yacos ‘ Hara DIIEeKTpOHHBIE U POBBIC
n/m Kontponsasie || [Ipaktudeckue || H3Y4eHUA o0pazoBaTenbHBIE PECYPChI
paboThI

46 |[lonsiTHE O KOPPO3UHU METAIIOB 27.02.2024 | bubnuorexa LIOK
https://m.edsoo.ru/00ael1278

47 |[Ileao4YHbIC METAILIBI 01.03.2024 || budnuorexa [IOK
https://m.edsoo.ru/00ae14b2

48 ||Okcuzibl ¥ TUAPOKCUIBI HATPUS U KaJIHs 05.03.2024 || bubaunorexa LIOK
https://m.edsoo.ru/00ae14b2

49 |[Llenouyno3eMenbHBIC METAIUIBI — KAJIBITUH W MarHAM 12.03.2024 ||bubauorexa [{OK
https://m.edsoo.ru/00ael5e8

50 |[Baxxneime coeMHCHUS KaIbIIA 15.03.2024 ||bubanorexa [{OK
https://m.edsoo.ru/00ael5e8

|51 |O606I_I_[6HI/Ie M CUCTEMATH3aIUs 3HAHUN H 19.03.2024

52 ||’K&cTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHHS 22.03.2024 || bubnunorexa [JOK
https://m.edsoo.ru/00ae1886

53 ||[IpakTuueckas pabota Ne 6 mo Teme "JKEcTKOCTh BOABI U 1 02.04.2024 || bubnunorexa [JOK

METO/JIbl €€ ycTpaHeHUs" https://m.edsoo.ru/00aelae8

54 ||AmroMuHMN 05.04.2024 || bubaunoreka [IOK
https://m.edsoo.ru/00ae1c64

55 ||AMdoTepHbIe CBONCTBA OKCHA U THIPOKCHIA 09.04.2024 || bubnnorexa [JOK
https://m.edsoo.ru/00ae1c64

56 | Kenezo 12.04.2024 ||bubnuotexa [JOK
https://m.edsoo.ru/00ae1d86

57 ||Oxcumpl, ruapokcuasl u conu xenesa (I1) u sxenesa (I1) 16.04.2024 || bubnuotexa [JOK
https://m.edsoo.ru/00ae35e6

|58 |O606H_ICHI/IC U CHCTeMAaTH3alus 3HaHUN H 19.04.2024

59 |[IIpaktuueckas padota Ne 7. Penienne skcriepuMeHTaIbHBIX 1 23.04.2024 | bubnuorexa LIOK

3a7a4 o TeMe «BaxHele MeTauibl 1 UX COSIUHEHUS) https://m.edsoo.ru/00ae3de8




No Tema ypoxka KonnuectBo yacos ‘ Hara DIIEeKTpOHHBIE U POBBIC
/1 Beero| Koutponasie || Ipaxtuueckue || M3Y4eHHs 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
60 |Bbruncinenus no ypaBHeHUSIM XUMUUYECKUX pEaKLUi, €ClIu 1 26.04.2024 | bubnuorexa LIOK
OJIMH U3 PEareHTOB JaH B U30BITKE UM COJCPIKHUT MPUMECH. https://m.edsoo.ru/00ael750
Brrunciiennss MaccoBOil J0JIM BBIXOJ1A ITPOAYKTA PEAKIIUU
|61 |O606meHHe U CUCTEMATU3aLMs 3HAHUN H 1 H H H 30.04.2024 ||
62 |KonTtponbHas padota Ne4 no teme «BaxHeilne MeTamibl 1 1 03.05.2024
U UX COEIUHEHUS»
63 |BemecTBa u MaTepHalibl B TOBCEAHEBHOM )KM3HU YEJIOBEKA 1 07.05.2024 || bubnmoreka [JOK
https://m.edsoo.ru/00ae3{50
64 | XuMudeckoe 3arpsi3HEHUE OKpY KaroLel cpebl 1 10.05.2024 ||bubmuorexa LIOK
https://m.edsoo.ru/00ae4270
65 |[Posib XUMHUU B PEIICHUH 3KOJIOTMYECKUX MPOOJIeM 1 14.05.2024 ||bubnunorexa [IOK
https://m.edsoo.ru/00ae4270
66 |Pe3epBHbIil ypok. O60011I€HNE U CUCTEMATU3allsl 3HAHUM 1 17.05.2024 || bubnuoreka [IOK
https://m.edsoo.ru/00ae0dOa
67 |Pe3epBHblIil ypok. O60011I€HNE U CUCTEMAaTH3allUsl 3HAHUM 1 21.05.2024 ||bubnuoreka [IOK
https://m.edsoo.ru/00adb33c
68 |Pe3epBHbIil ypok. O000IIEHHE U CHCTeMAaTHU3alHs 3HAHUMA 1 24.05.2024 || bubnunorexa [JOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OEPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJISI YUEHUKA

Xnmus. 8 knacc: y4deb. ans obweobpasoBaTenbHbix yypexaeHun / O.C. NabpuensH. - 3-e
nu3g., ctpeotun. - M.: «lpoceeweHne», 2022. - 286 c.

Xnmunsa. 9 knacc: y4deb. gns obweobpasoBaTtenbHbix yupexaeHnn / O.C. NabpuensH. - 3-e
nu3a., ctpeotun. - M.: «lpoceewweHne», 2022. - 288 c.

METOINYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. 'abpuensn O. C., Bockoboitaukosa H. I1., SlmykoBa A. B. HacronpHast kHura yauTerns.
Xumus. 8 ki1.: Meroauueckoe rmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., Smykosa A. B. Terpanp a5 1a00paTOPHBIX ONBITOB U MPAKTHUECKUX
pabor. 8 k. K yuebnuky O. C. 'abpuensna «Xumus. 8 kinace». M.: Ipoda, 2022.

3. 'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumusi». 8 kinacc
/ 0. C. T'abpuensa. — M. : [Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 9 kiace
/ O. C. T'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHoaornyeckue kapTol K yueOHuky O. C. ['abpuensina «Xumus. 8 kinacey :
meToaudeckoe mocooue / JI. . AcarnoBa. — M. : [Ipoda, 2020

6. Xumus : TexHosnorunyeckue kaptol k yueoHuky O. C. 'abpuensna «Xumus. 9 kimace» :
meToaudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoca, 2018

7. Xumus. 8 ki1.: KoHTposbHble U mpoBepouHble padoThl k yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: Ipoda, 2022.
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