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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHM Ha YpOBHE OCHOBHOIO 0OIIEro oOpa30BaHMsS COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, mnpeactaBieHHBIXx B PI'OC OOO, a Takke Ha ocHOBe (denepanbHON paboueit
pPOrpaMMbl BOCIIMUTAHHUS M C YYETOM KOHIICIIIUU IMPETNOJaBaHUsl YIeOHOro mpeaMera «XUMHUsS» B
oOpasoBarenbHbBIX opranu3anusx Poccutickori denepamnm.

[Tporpamma mo XuUMHH AAET MPEACTABICHUE O LENAX, 0OLe cTparernu oOydeHHs, BOCIIUTAHUSA U
pa3BUTHS 00YYAIOIIUXCS CPEICTBAMU yUueOHOTO MPEAMETa, YCTaHABIMBAET 00s3aTeNIbHOE IPEIMETHOE
coJiep’KaHue, IpelycMaTpruBaeT paclpeielieHue ero o KiaccaM U CTPYKTYpUpPOBaHUE 110 pas3zesiaM U
TeMaM HpPOrpaMMbl 1O XUMHH, ONpENeNsieT KOJUYECTBEHHbIE M KAaueCTBEHHbIE XapaKTepUCTUKU
COJIEp’KaHusl, PEKOMEHIYyEMYIO MOCJIEI0BATEIIbHOCTh U3YUYEHUSI XUMUHU C YUYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yJaroumxcs,
omnpezenseT BO3MOXKHOCTH IHIpeaMeTa Ul pealu3aluyd TpeOOBaHMW K pe3yibTaTaM OCBOEHUS
OCHOBHOI 00pa3zoBaTeNbHON MpOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS, a Takke
TpeOOBaHUI K pe3yibTaTaM OOy4YeHHsS XMMHHM Ha yYpOBHE IeNIel M3ydeHHs TpeaMeTa M OCHOBHBIX
BUJIOB Y4€OHO-IT03HABATEIbHON ASITENTFHOCTA 00YUaIOIIErocsi 0 OCBOCHUIO YUeOHOTO COACPKAHMSL.
3HaHWE XHMHH CIY)KUT OCHOBOW st (OPMHUPOBAHUS MHPOBO33PEHHS OOYyYaroIIerocsi, ero
MPEJICTABICHUI O MaTepHallbHOM €IWHCTBE MHpa, BAXHYIO POJb UIparoT (GopMHUpyeMble XUMUEH
NPECTABICHUS O B3aWMOIIPEBPAIICHUSX PHEPTUU M 00 SBOJIIOLMHU BEUIECTB B MPHUPOJE, O IMyTAX
pelieHus rno0aibHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHS UEIOBEUYECTBA — CHIPHEBOM, YHEPTEeTHUECKOM,
MUIIEBOH U KOJOTMYECKON 0€301aCHOCTH, TPOOIeM 3JpaBOOXPAaHECHHUS.

N3yuenune xumunu:

CIOCOOCTBYET pean3auy BO3MOKHOCTEH JJIsi CaMOPa3BUTHA M (POPMHUPOBAHUS KYJIbTYPBI JTUIHOCTH,
e€ obmelt u GyHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHT BKJIaJl B GOPMUPOBAHNE MBIIIJICHUS] ¥ TBOPUYECKUX CIIOCOOHOCTEN 00Y4aroIMXCsl, HABBIKOB UX
CaMOCTOSITENIbHON yueOHOW MAeAITeTbHOCTH, SKCIEPUMEHTANbHBIX U HCCIEAOBATENbCKUX YMEHUH,
HEO0OXOUMBIX KaK B [TOBCEIHEBHOM )KU3HH, TaK U B IPO(ECCUOHATILHON JeSTENbHOCTH;

3HAKOMHUT CO cCleuu(UKOW HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO B3IJIsS/Ia HA
€IMHCTBO TPUPOJIBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TarioM B (DOPMUPOBAHUHU €CTECTBEHHO--
HAyYHOU IPaMOTHOCTH O0yYaIOLUXCS;

croco0cTByeT (POPMHPOBAHUIO I1IEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MpHUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUECKOE 00pa30BaHUE 00YyJarOIINXCS.

JlanHble HampaBJIeHUS B OOyYE€HWHM XUMUU OOECIIECUMBAIOTCS CHEIU(MUKON COJAEpKaHHS y4eOHOTO
mpeaMeTa, KOTOPBIH SIBISETCS MEeAarorndecku alaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMUU
Ha OIIPEAEICHHOM dTalle €€ pa3BUTHS.

Kypc XuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPHUEHTHPOBAH Ha OCBOEHHUE
00yJaroNMMHUCS CHCTEMBI TIEPBOHAYAIBHBIX TOHATHA XWMHH, OCHOB HEOPTaHHMYECKOM XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpyKkTypa coliep:kaHus IporpaMMbl IO XUMHUK CPOPMUPOBAaHA Ha OCHOBE CHCTEMHOTO MOAX0/a K €€
nzydyeHuto. CopeprkaHue CKIaJbIBACTCS U3 CUCTEMbI OHATUN O XUMUUYECKOM 3JIEMEHTE U BEILECTBE U
CUCTEMBl MOHATHH O XUMHUYecKOol peakiuu. O0e 3TH CHCTEMbl CTPYKTYpHO OPraHM30BaHbI IO
MPUHIUITY MTOCJIEI0BATENILHOIO Pa3BUTHSI 3HAHUI HA OCHOBE TEOPETHUUECKUX MPECTABICHUNA Pa3HOTO
YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YU€HHUSI O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIMAIINH BEILIECTB B PACTBOPAX.

Teopernueckre 3HaHMUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUUECKH MOJYYEHHBIX U OCMBICICHHBIX
(bakToOB, pa3BUBAIOTCSA I[OCIEAOBATEIHLHO OT OJHOTO YPOBHS K JAPYroMy, BBINONHAS (YHKIUU
00BSICHEHUS U MTPOTHO3UPOBAHUS CBOIMCTB, CTPOCHHSI M BO3MOXKHOCTEH MPAKTUIECKOTO MPUMEHECHUS U
MOJTyYEHUS] U3y4aeMbIX BEIIECTB.

OcBoeHHE TPOrpaMMBbl MO XHMHHU CIIOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O XUMHUYECKOU
COCTaBJISIIOLIEH HAyYHOUM KapTHUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOIIEHUS
K Hay4YHOMY 3HAHHMIO U METOJlaM MO3HaHUs B HayKe. M3ydeHne XUMUU MPOUCXOAUT C MPUBICUCHUEM



3HAHUH U3 paHee N3YYEHHBIX YUEOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «buonorus. 5—7 knacce» u
«®Dusuka. 7 Kiacey.

ITpy M3ydyeHUM XMMHUU IPOUCXOIUT (POPMHUPOBAHUE 3HAHMH OCHOB XMMMYECKOM HayKH Kak 0o01acTu
COBPEMEHHOI'0 €CTECTBO3HAHMsI, IPAKTHMUECKOM JESITEIbHOCTH YEJIOBEKa U Kak OJHOro U3
KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3aadya y4eOHOIro IpeaMeTa COCTOUT B (DOPMUPOBAHUM CHCTEMBbI
XUMHUYECKHX 3HAHUM — BaKHEUIINX (AKTOB, MOHATHHA, 3aKOHOB W TEOPETUYCCKUX TIOJOKEHUH,
JOCTYIHBIX 000O0IIEHUI MUPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B NPUOOLIEHUH K HAayYHBIM
METOAaM IMO3HAHMS NMPH MU3YYCHUH BEUIECTB U XUMHUYECKUX PEaKIHid, B (OPMUPOBAHUU U PA3BUTUHU
IIO3HABATEJIBHBIX YMEHUH U X NPUMEHEHUH B yUeOHO-TI03HAaBaTEIbHON U yueOHO-HCCIe10BaTeIbCKON
JeSITeTbHOCTH, OCBOCHUH IIPAaBUJI 0€301acHOr0 OOpAIIeHHUs C BEUIECTBAMH B IIOBCEITHEBHON KU3HH.
[Tpy n3ydyeHuM XUMHUM HAa ypOBHE OCHOBHOIO 00OILIEro oOpa3oBaHMs Ba)KHOE 3HAYEHHE HPUOOpenn
TaKHe LU, KaK:

— (GopMHpOBaHHE MHTEIJICKTYaJIbHO Ppa3BUTOW JIMYHOCTH, TOTOBOH K CaM000Opa3oBaHMIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHSATHIO PEIICHHH, CIIOCOOHON amanTupoBaThcs K OBICTPO
MEHSIFOILMMCS] YCIIOBHSIM KHU3HH;

— HaIpaBJIEHHOCTh O0YYEHHs] HAa CUCTEMAaTUYECKOE MPUOOLIEHHE 00YyJaroIMXCcs K CaMOCTOSITEIbHOM
[IO3HABATEJILHOM JIeATEbHOCTH, HAay4yHbIM MeETOJaM I03HaHMs, (OPMUPYIOIIMM MOTHBALUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— o0ecrieyeHue YCIOBUH, CIOCOOCTBYIOIIMX MPUOOPETEHUI0 00y4YaroIIUMUCS OMNbITa pa3HOOOpa3HON
JESTEIIbHOCTH, IIO3HAHWS U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIOYEBBIX KOMIIETEHIMH),
UMEIOIUX YHUBEPCAJIbHOE 3HAUCHHE /IS PA3IMYHBIX BHJIOB JI€ATEIbHOCTH;

— ¢opmupoBanue oOmerd (YHKIMOHAIBHOW W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBACHATH U OLIEHUBATh SIBJICHUS OKPYXKAIOIIErO0 MHpa, HCHOJb3ysd 3HAHUS U OIBIT,
MIOJIyYEHHBIE NPU U3YYEHUH XUMUHU, IPUMEHSTh UX MPU PELIEHUU IPOOJIEM B IIOBCEJHEBHOM KU3HU U
TPYAOBOH AEATENbHOCTH;

— (dopmupoBanne y oOyyarouMxcsd TyMAHMCTUYECKUX OTHOIIEHUM, IOHMMAaHUSA LIEHHOCTH
XUMHUYECKHX 3HAaHUH JUIs BBIPAOOTKH SKOJIOTHYECKH 1[€1ecO00pa3HOro MoBEACHHs B ObITY M TPYJOBOM
JESITEIbHOCTH B LIETISIX COXPAHEHMsI CBOET0 3/J0POBBS M OKPY’KaIOLIEH IPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduns u
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00yYeHuU .

OO61iee ymnciio 4acoB, OTBEAEHHBIX JJIS1 U3YyYEHHs] XMMHUM Ha YPOBHE OCHOBHOTO OOIIETr0 00Opa3oBaHMs,
cocraBnsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 Jaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

8 KJIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMHM B KM3HHM 4YeJlIOBEKa. XMMHS B CHUCTeME HayK. Tena W BeniecTna.
®du3nyueckue CBOWCTBAa BELIECTB. ArperarHoe coctosinue BenlecTB. [loHATHE 0 MeTOAax MO3HAHUS B
xuMun. YucTteie BemnecTBa U cmecu. CrocoObl pa3ieieHus cMecei.

ATOMBI U MOJEKYNbl. XUMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX 3JeMeHTOB. [lpocteie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckasi popmyrna. BaJeHTHOCT, aTOMOB XMMHUYECKUX AJIIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAsT aroMHass macca. OTHOCHUTENbHAs MOJIEKYJIsApHas Macca. MaccoBasi JToJist
XUMHUYECKOT0 3JIEMEHTA B COCIUHEHHH.

KomnuectBo BemectBa. Monbs. MomsipHass Macca. B3anMOCBsI3p  KONIMYECTBAa, MacChl M YHUCIA
CTPYKTYPHBIX €IHHHUII BeniecTBa. Pacu€Tel mo hopMynaM XMMHUYECKHX COCTUHEHHIA.

®u3nueckue U XUMUYECKHE SBICHHUS. XUMHUUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPAHEHUs
Macchl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kiaccupukanus XHUMHUYECKUX peakuuid (COeAMHEHUS,
pa3NoXKeHHMs, 3aMeIIeHus, 0OOMEHaA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKON MOCY10i, MpaBuiaMu paboThl B 1a0opaTopuu U nMpuémMamu oOpalieHus ¢
7a00paTOpHBIM ~ O0OpYAOBAaHMEM, HW3Y4Y€HHE M ONUCaHHWE (U3WYECKUX CBOWCTB  00pa3loB



HEOPraHMYECKUX BEIeCTB, HaOmoneHne (pu3ndeckux (IUIaBJICHHE BOCKA, TassHUE JIbJa, PACTUPAHUE
caxapa B CTyNKe, KUIIEHUE M KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOPEHUE CBEYM, MPOKATMBAHHUE
MEJHOW TIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCJIOTOW) SBJICHUH, HAONIOJACHHE M OMHCAaHHE
MPU3HAKOB MPOTEKAHMS XWMHUUYECKHX peakuuil (pas3ioKeHue caxapa, B3aUMOJECUCTBUE CEpPHOM
KHUCJIOTHI C XJIopuAoM Oapus, paznoxenue ruapokcuaa meau () mpu marpeBanum, B3auMojaencTBre
xkenesa ¢ pactBopom cosr meau (I1), n3ydenne criocoboB pa3aencHuss cMecei: ¢ MOMOIIBI0 MarHuTa,
bunbTpoBaHKe, BBIMApUBAHUE, AUCTUIUIALMSA, XpoMaTorpadus, MpOBEICHHE OYUCTKU IOBAPEHHOMN
CONM, HAONIOJICHWE W ONKCAHWE pPEe3YyIbTaTOB TPOBEACHUS OIbBITa, WUIFOCTPUPYIOIIETO 3aKOH
COXPaHEHMsSI MAaCChl, CO3JaHUE MOJIEeJIe MOJIeKY (IIapOCTEP>KHEBBIX).

Ba:kHelinue npeacTaBuTe I HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Boznyxa. Kucimopon — aneMeHT U mpocrtoe BemectBo. HaxoxaeHnue
KHCTIOpOJia B Mpupoae, (u3MUecKue M XUMHUYECKHe CBoOWcTBa (peakmuu ropeHus). OKCHUIBL
[Tpumenenue kucinopoaa. CrocoObl MOTy4YEeHHUS KHUCIOpOJa B JAOOPATOPUM M MPOMBIIUIEHHOCTH.
KpyroBoport kucnopona B mpupoe. O30H — aJioTporHas MOAU(pUKAIHS KUCIOPOAA.

TemoBoit 3P PeKT XUMHUUECKON peakui, TePMOXUMUYECKUE YPABHEHUS, HK30- U DHIOTEPMHUYECKHE
peakuuu. TorumBo: yroiab M MeTaH. 3arpsi3HEHUE BO3/yXa, YCWIEHHME NapHUKOBOrO 3(QekxTa,
pa3pylieHHe 030HOBOI'O CIOS.

Bonopon — ameMeHT W mpocroe BemiecTBO. HaxoxkaeHue Bomopoaa B Tpupoje, (U3NICCKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oTy4deHus. KucioTsl u comu.

MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XUMHYECKUM ypaBHEHUSIM.

®dusnueckue coiicTBa Boabl. Bona kak pactBoputens. PactBopbl. HacklieHHble 1 HEHACHIILIEHHBIE
pactBopbl. PacTBOopuMOCTh BellecTB B Bojae. MaccoBas J0Jisl BEUIECTBA B pacTBOpe. XHUMHUYECKUE
cBoiicTBa BoJbl. OcHOBaHuUA. Poib pacTBOPOB B MPUPOJE U B JKU3HU 4esioBeKa. KpyroBopoT BObl B
pupojie. 3arpsi3HEHUE MPUPOIHBIX BOJI. OXpaHa U OUMCTKA TPUPOIHBIX BOJI.

Knaccudukanus  HEOPraHMYECKUX  COCTUHEHHIA. Oxkcunpl.  Knaccudukanus — OKCHIOB:
coyieoOpa3yrorniie (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHble) U HecosneoOpasytomme. Homenknarypa
OKCUJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmydyeHue okcuaos.

OcHoBanus. Knaccudukarus OCHOBaHUMN: IIENOYM M HEpACTBOpHMMEBIE OCHOBaHUs. HomeHkmarypa
OCHOBaHMM. PU3HMYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyueHrne OCHOBaHUN.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. @u3ndyeckue U XMMHUECKHE CBONCTBA
kucnor. Pan akrusnoctu metaiuioB H. H. bekerosa. [lonyduenue kucnor.

Conu. Homenknarypa coneil. @u3nueckrue U XuMudeckue cporicta coseil. [lonydyenue comneit.
['eneTnueckasi CBA3b MEXKIY KJIACCAMH HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/elieHe COJep)KaHus KUCIOpoJa B BO3JAyXe, TMOJy4eHHe, COOUpaHHe,
pacrio3HaBaHUE H W3y4YeHHWE CBOMCTB KHUCIOpOAa, HAONIOJCHUE B3aUMOJIEHCTBUSI BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HMKHOBEHHSI M TIpEKpalleHus ropeHus (Toxkapa), O3HAKOMIIEHHE C
oOpasramMu OKCHIOB M ONMHCAaHWE WX CBOWMCTB, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHWE U H3YYCHHUE
CBOMCTB Bojopoja (ropeHue), B3aumopeicTBue Boaopona ¢ okcuaomM wmenu (Il) (BozmoxHO
WCIIOJIb30BaHUE BHUIACOMATEpPUATIOB), HAOMIOEHWEe OO0pa3oB BEMIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHHE OCOOEHHOCTEH PACTBOPEHUS BEIIECTB C Pa3IUYHON PACTBOPUMOCTHIO, IPUTOTOBICHUE
pacTBOpPOB C OMPENEIEHHON MacCOBOM J0JIE PAaCTBOPEHHOIO BEHIECTBA, B3aMMOJCHCTBHE BOJBI C
MeTaulaMu (HaTpUEM M KalibliieM) (BO3MOXKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHANIOB), UCCIEIOBAaHUE
00pa3IoB HEOPTaHMYECKUX BEIIECTB PAa3UYHBIX KJIACCOB, HAOIIOJIEHWEe W3MEHEHHS OKpPAaCKH
WHIUKATOPOB B pacTBOpax KHUCIOT W Ielo4ei, m3yueHue B3ammojaeicTBus okcuma meau (I1) ¢
pacTBOPOM CEpPHOM KHCIOTHI, KHCIOT C METaUIaMH, PEaKIuid HEHTpanu3anuu, TOJydeHHUe
HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOTO MeETajlla JPYTMM M3 PacTBOpa COJM, pElIeHUE
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «Ba)xHelnme KjIacchl HEOPraHUYECKUX COSUHEHUIN».
Ilepuoauueckuii 3akoH U Ilepnoanyeckas cucrema xumudeckux djemeHros /1. M. MenaesieeBa.
Crtpoenue aToMoB. XUMH4YeCKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMU

[TepBbie MOMBITKH KJIACCU(DUKAIIMA XUMUIECKHUX JIEMEHTOB. [IoHATHE O TPpyIax CXOAHBIX JIEMEHTOB
(IenovyHble W HIETOYHO3EMENIbHBIE METAllIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE
00pa3yroT aM(OoTepHBIE OKCHUJIBI H THAPOKCHUIBI.

Ilepuonnueckuii 3akoH. Ilepmoamyeckas cucrtema xumudeckux osieMeHtoB J[. WM. MeHnneneena.
Kopotkonepuoanast u jmuaHONIeproaHas popmsl Ileproanueckoil cHCTeMbl XUMUYECKUX 3JIEMEHTOB



. U. Menneneesa. Ilepuoasl m rpynnbl. DU3HYECKUNM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB
nepuoja U rpynibl JJIEMEHTA.

Crtpoenune aromoB. CocTtaB aTOMHBIX sifiep. M3oTombl. DnekTponbl. CTpoeHue 3JIEKTPOHHBIX 000JI09eK
aToMoB nepBblx 20 xuMmuyeckux dnemeHToB Ilepuoanueckoit cucremsl /J[. WM. Menneneesa.
XapakTepucTuka XMMHUYECKOT0 3JIEeMEHTa IO ero nosoxeHuto B Ilepumonmueckoit cucreme /[l W.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XUMHYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM U Mepruoam.

3nauenue llepuogmueckoro 3akoHa u lleproguyeckod CHUCTEMBl XUMUYECKHUX 3JIEMEHTOB IS
pa3BUTHUA HayKu U npakTtuku. /. . MenneneeB — yd€HbIN U TpaXKAaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (mossipHas W HEMOJSIPHAs) CBA3b. OJEKTPOOTPHUIATEIHLHOCTH
XUMHUUYECKHX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenb okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. IIpomeccsl OKuciaeHUs U
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3lloB BEILECTB METANIOB M HEMETAJIOB, B3aUMOJAEWCTBHE TUIPOKCHIA IUHKA C
pacTBOpaMM KHCIIOT U LIEIOYEH, MPOBEACHUE ONBITOB, WILIIOCTPUPYIOIINUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peaKluil (rOpeHUEe, peakiuy pa3ioKeHUs, COCUHEHUS).

Mescnpeomemmnuie céazu

Peanuzanus MeXnpeIMETHBIX CBsI3€d IMPU W3YYEHHU XUMHUU B 8 Kjacce OCYILECTBISIETCS 4depes
UCIIONIb30BaHUE KaK OOIIMX EeCTeCTBEHHO--HAYYHBIX T[OHSATUH, TaK M TOHATUH, SBISIOUIMXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKIIA.

OO0mure ecTeCTBEHHO--HAYYHbIC MOHATHS: HAyYHBIA (PaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHallu3, CUHTE3,
KJaccu(uKanus, NepUoOINIHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAaHUE, U3MEPEHHUE, MO/IEIb,
SBJICHHE.

®uznka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, WU30TOIbI, PaJIUOAKTUBHOCTb,
MOJIeKyJa, 3JIEKTPUYECKUH 3aps]i, BEIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSHHE BELIeCTBa, ras,
¢bu3nyecKre BeIUYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, TJIaHEeThl, 3B€3/1b1, COHIIE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC TTOPOBI, MTOJE3HbIE HCKOTIAEMbI€, TOTLIHBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo u XUMHYeCKasi peaKkusi

Ilepnonnueckuit 3axkoH. Ilepmomgmueckas cucrema xumudeckux annemeHToB /[[. M. Menneneesa.
CrpoeHne aTomMoB. 3aKOHOMEPHOCTU B M3MEHEHMM CBOMCTB XHMUYECKUX JJIEMEHTOB IIEPBBIX TPEX
NEepUOJOB, Kajusl, KaJbliUd W HMX COEIUHEHUH B COOTBETCTBUM C TIOJOXKEHUEM DJEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CtpoeHue BellecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEUIETOK, 3aBUCUMOCTH
CBOICTB BEILIECTBA OT TUIA KPUCTAUINYECKON PEIIETKU U BUJA XUMUYECKON CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCSA K Ppa3IM4HbIM KJIaccaM HEOPraHWYEeCKUX COEIMHEHUH, TE€HETUYECKas CBS3b
HEOPraHMYECKUX BEILECTB.

Knaccudukanus XUMHUYECKMX pEaKIuil MO0 pa3IUYHbIM TpHU3HaKaM (MO 4YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTETEHENH OKHCIICHUS
XUMHUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTH, 10 YYAaCTHIO KaTajau3aTopa). JK30- M HHIAOTEPMHUUYECKHE
peaxkuyu, TEePMOXUMHUYECKHIE YPaBHEHNUS.

[TonsiTue 0 ckopocTn xuMHUYeckor peakiuu. [Tonarue o6 oOpaTUMBIX M HEOOPATUMBIX XMMHUYECKUX
peakuusax. [IoHATHE O TOMOrEHHBIX M TreTeporeHHbIXx peakuusax. llonstue o karanmse. [lonsTue o
XUMHUYECKOM paBHOBecUU. DaKTOPHI, BIMSIOIMIME HA CKOPOCTb XMMHUYECKOH PEAKIMH U I0JIOKEHHE
XUMHYECKOTO PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxkuum, AIEKTPOHHBIN Oananc OKUCIUTEIBHO-
BOCCTAHOBUTEIbHOM peakuuu. CoOCTaBICHHE YpPaBHEHHM OKHCIHMTEIBbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOT O OanaHca.



Teopusi 3IEKTPOTUTUYECKON AMCCOLMAIUH. DIEKTPOJIUTHI U HEIEKTPOIUTH. KaTHOHBI, aHMOHBI.
MexaHu3M JMCCOLMAIMM BEIIECTB C pa3IMYHBIMH BHJIAMH XUMHYeckod cBsizu. CTeneHb
nucconranuu. CUIIbHBIE U CI1a0ble 2JEKTPOIUTHI.

Peakuuu noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUsI PeaKIfii HOHHOTO OOMEHa, MOJIHBIE U COKpAIIEHHBIE
WOHHBIC ypaBHEHHS peakiuii. CBONCTBAa KHCIOT, OCHOBAHMH M COJIeH B CBETE MPEACTaBICHUN 00
AIIEKTPOJINTUYECKON aucconuanuu. KauecTBeHHbIe peakiuy Ha HOHbL. [IoHsATHE O rHApOIN3Ee COJEH.
XumuuecKkuii IKcnepumenm:

O03HAKOMJIEHHE C MOJENSAMHU KPUCTAJUIMUECKHUX PEIIETOK HEOPraHWYECKUX BELIECTB — METAJJIOB U
HeMmeTaioB (rpadura U anmasa), CJIOKHBIX BELIECTB (XJIOpUIA HATPUs), UCCIEJOBAHNE 3aBUCHUMOCTH
CKOpPOCTM XMMHYECKOM pPEaKUWu OT BO3JICHCTBHA PA3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIECTB, Ipolecca AUCCOLMALMU KUCIOT, ILIeNo4ed U colied
(BO3MOYHO HCIIOJIb30BAaHME BHUJIEO MATEPUAIIOB), MPOBEACHUE OIBITOB, WIIOCTPUPYIOIUX IPU3HAKU
IPOTEKaHUs peakuuil HOHHOro oOMeHa (oOpa3oBaHUE OCa/iKa, BbIJICJICHUE Ta3a, 00pa30BaHUE BObI),
OTBITOB, WJUIIOCTPUPYIOUINX TPUMEPBl OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX peakiuii (TopeHwue,
peaKkUMU pa3ioKEHUs, COEAMHEHUS), paclO3HABaHHE HEOPraHWYECKHX BELIECTB C IOMOLIbIO
Ka4eCTBEHHBIX PEAKIIMI HA MOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtaJuibl U UX COeJUHEHHUS

OOmast xapakTepucThka rajoreHoB. (OCOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTepHBIC CTETIECHU
okucineHus. CrtpoeHue U (U3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJION€HOB. XHMHYECKHE
CBOIicTBa Ha Impumepe Xxjopa (B3aUMOAEHCTBHE C MeETalyIaMH, HEMETaUIaMH, LIeJI0YaMu).
XnopoBonopos. CosnsiHast KMCI0Ta, XUMUUYECKHE CBOICTBA, MOTydYeHue, npuMeHenue. Jlelicteue xyopa
U XJIOPOBOJIOPO/Ia HA OPTaHU3M uelloBeKa. BaykHelme XJI0pyu/ibl U UX HaX0XAECHUE B IIPUPOJIE.
OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHne W (QU3MUECKUE CBOMCTBA NMPOCTBHIX BEIIECTB — KUCIOPOJAA U CEPHI.
AnnotponHbsle MoAUGUKALMKM KHCIOpoJa M cepbl. XHUMUYecKHe cBoicTBa cepbl. CepoBoaopon,
CTpoeHHe, (U3NYECKHUe U XUMHUYecKue cBoicTBa. OKCHIBl cepbl KaK MPEACTaBUTEIM KHCIOTHBIX
okcusioB. CepHasl KUCIOTa, (pU3nyeckue 1 XUMHUYECKUe CBOMCTBA (00IIMe KaK MpeAcTaBUTeNs Kiacca
KHUCIIOT U creurduyeckue). XUMHUECKUE PEaKkluy, JIeKallue B OCHOBE IMPOMBIIIJIEHHOIO crocofa
NOJy4YeHUs: cepHOM kucnoTel. [Ipumenenue cepHoil kucinotel. ConMu CepHOM KUCIOThI, KaueCTBEHHas
peakuus Ha cynbhar-uoH. Haxoxaenue cepsl u €€ coequHeHNI B Ipupojie. XMMHUECKOE 3arpsa3HeHHe
OKpY’Karollel cpesibl COeAMHEHUSIMH Cepbl (KUCIOTHBIE J0XK]M, 3arpsi3HEHHE BO3/lyXa U BOJOEMOB),
CIOCOOBI €ro NPe0TBPAIIECHHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTENEeHM OKHCIEHHUS. A30T, pacHpoCTpaHEHUE B MHpHUpoje, (HU3MUECKHEe U XUMHUYECKHE CBOWCTBA.
Kpyrosopot azora B mpupoje. AMMHAK, €ro (pu3nyeckue M XUMHUYECKHUE CBOWCTBA, MOJYYEHUE U
npumMeHerne. Conu aMMOHUS, UX QU3NYECKHE ¥ XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas
peakiys Ha MOHBI aMMOHHUA. A30THasi KHCJIOTa, €€ moylyueHue, Gu3ndeckue 1 XMMUYECKHe CBOMCTBA
(o0mue Kak MpeACTaBUTENs Kiiacca KHUCIOT W crnenududeckue). Mcmomp30BaHre HUTPATOB M COJIEH
aMMOHHSI B KauyeCTBE MHMHEPAJIbHBIX YAOOpeHHH. XUMHUYECKOe 3arps3HEHUE OKpYXarolled cpeabl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIE NIOKIH, 3arps3HEHHE BO3/AyXa, MOYBBI U BOJOEMOB). Docdop,
aIoTponHble MoguduKanuu gocpopa, puzndyeckue U xumudeckue cBoiicrsa. Okeun pochopa (V) u
dbocdopras kucioTa, pu3nUecKre U XUMHIECKHE CBOMCTBA, moiydenue. Mcnonp3oBanue ¢ocdaToB B
Ka4eCcTBE MUHEPAJIbHBIX yI0OpEHUH.

O6mas xapaktepuctuka 31emMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHUCJICHUS. YTIEepoa, aUIOTPOMHble MOAU(MUKAIMK, pPACIpOCTpaHEHHE B TPUPOJE,
dusznueckue M XuUMHUUeckue cBoiicTBa. Ancop6buus. Kpyrosopor yriepoma B mpupone. Oxcuibl
yriepoja, ux (pu3n4eckue W XMMHUYECKHE CBOMCTBA, JIEMCTBUE Ha JKHUBBIE OPraHU3MBbI, MOJIYYEHUE U
NMpUMEHEHHEe. OKOJIOTHYECKHE TPOoOJeMBbl, CBs3aHHbIE C OkcugoMm yriuepoaa (IV), rumotesa
r7100abHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3(dexr. YroiapHas Kuciora u €€ COIH, HX
¢u3nyeckue M XHMMHUYECKUE CBOMCTBa, MOJydyeHHEe M HpuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-MOHBL. Mcronp3oBaHne KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIICTBE.

[TepBoHayanpHbIe MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHMSAX yriepoja (MeTaH, 3TaH,
STHUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPHUH, YKCYCHas KuciaoTa). [IpuposiHble HCTOUHUKHU YIJIEBOAOPOAOB
(yromp, mpUpPOAHBIA Ta3, HEPTH), NMPOAYKTHI HX MepepaboTku (OEH3MH), UX pPOIb B OBITY H



IPOMBIIIICHHOCTH. [ToHATHE 0 OMOTOrMYECKH BaKHBIX BEIIECTBAX: XKHUpaX, OeNKax, yriaeBogax — U Ux
pOJIU B J)KU3HM UelloBeKka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUM.
Kpemunii, ero Qusnyueckne m XUMHYECKHE CBOWCTBa, TOJydeHHEe W TpuMeHeHue. CoeIUHEHHS
KpemHuss B mpupozae. OOmme mpencrasienus o0 okcuae kpemuus (V) m kpeMHUEBOW KucioTe.
Cunukatel, UX UCIOJB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeilne cTpouTeIbHbIE MaTepUabl:
KepaMHuKa, CTEKJO, IIEeMEHT, OeTOoH, ene300eToH. I[IpoOieMbr 6€30MacHOTO HUCIOIB30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KHU3HHU.

Xumuueckuii IKCnepumenm:

u3ydyeHue 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI, TMPOBEACHUE
Ka4eCTBEHHBIX pPEaKUWi Ha XJIOPHI-UOHBI M HAONIOJICHHE NPU3HAKOB HMX IPOTEKAHHS, OIBITHI,
oTpaxaromue ¢GuU3NYECKUe M XUMHUYECKHE CBOICTBA TaJIOTEHOB M HX COEIWHEHUN (BO3MOXHO
UCTIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHME C O0paslaMu XJOPHIOB (TaJOTEeHH[OB),
O3HAKOMJICHHE ¢ oOpa3uamMud ceppl U €€ COeIMHEHUSMU (BO3MOXKHO  HCIIOJIb30BAHUE
BUJEOMATEpHUaoB),  HaOmIOAEHHWE  mpoiecca  OOYyrJIMBaHUS ~ caxapa  HOJ  JieiicTBHEM
KOHI[EHTPUPOBAHHON CEpHOM KHUCIIOTHI, H3y4Ye€HUE XHMUYECKUX CBOWCTB pa30aBIIEHHON cepHOU
KHCJIOTHI, TPOBEJCHHE KadeCTBEHHOW peakuuu Ha cyinb(haT-MoH W HaONOJeHWE NpHU3HaKa e&
MpPOTEKaHus, O3HAKOMJIeHWE C (U3MUYECKUMHU CBOilcTBamH a3ora, ¢ochopa M HMX COCTUHEHHIA
(BO3MOKHO HCIOJB30BAaHUE BHJICOMATEPHANIOB), OOpa3laMu a30THBIX U (POCHOpHBIX yH0OpeHui,
noslyueHue, cobupaHue, pacro3HaBaHWe M W3YYE€HHE CBOWMCTB aMMHaka, MMPOBEIEHHUE KAaueCTBEHHBIX
peakiuii Ha HOH aMMOHHSI B QochaT-uOH M U3yYSHHE NMPU3HAKOB MX MPOTCKAHMS, B3aNMOACHUCTBHE
KOHIIEHTPUPOBAHHON a30THON KHCIOTHI C MEAbI0 (BO3MOXKHO HCIOJb30BaHUE BUACOMATEPUATIOB),
U3ydeHHE MOJeNel KPUCTAUTMYECKUX pemETOK anmaza, rpadura, QyisiepeHa, 03HAKOMIICHHE C
MPOLECCOM  aICOPOIMU  PACTBOPEHHBIX BEIECTB AaKTHMBHUPOBAHHBIM YITIEM H  yYCTPOWCTBOM
NPOTHBOra3a, IOJIydeHHe, cOOMpaHue, pacro3HaBaHWE W HW3YyYEHHE CBOWCTB YIVIEKHCIOrO rasa,
MPOBEJICHNE KAYeCTBEHHBIX pEakiuii Ha KapOOHAT W CUJIMKAT-UOHBI U HM3y4EHHUE MPU3HAKOB HX
IPOTEKaHUs, O3HAKOMJIEHHME C  MPOAYKIHEH  CUIMKaTHOW  TPOMBIIUIEHHOCTH,  pEIIeHHe
DKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHelne HeMeTalluIbl ¥ X COEIUHEHUS.

Metasibl M X COeIMHEHUS

OOmast xXapakTepUCTHUKAa XUMHUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX TOJOXKEHUS B
[lepuonunueckoii cucteme xumuueckux aemeHToB . . MennaeneeBa u ctpoenus atomoB. CTpoeHue
MeTauIoB. MeTamnyeckas CBsA3b U METAIMYECKass KPUCTAIUIMYECKAs PeIIE€TKa. DIEeKTPOXUMUYECKUI
psan HampsbkeHui MetayuioB. dusnueckue M XMMHUYECKHE CBoicTBa MeTayioB. OOmme crnocoOsbl
noJy4eHus: MeTayuioB. [ToHATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3HUH.
Cnnagsl (CTalb, YyT'yH, JIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILUIEHHOCTH.
[Ilenounsle Metayuibl: nojiokeHue B Ilepmonmueckoil cucrteme xumudeckux aiemeHtos [l W.
MenpeneeBa, CTpoeHHE MX aTOMOB, HaxoXkJaeHue B npupone. Puznueckne U XMMHUECKHE CBOWCTBA
(na mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpus U Kanus. [IpruMeHeHHe MIeTOYHBIX
METAJJIOB B UX COCTUHECHHUH.

[IlenoyHO3EMENBHBIE METAUIBI MAarHMii M KaiblMil: nojoxxkeHue B Ilepuonmdeckoil cucreme
xumudeckux siemeHToB [[. WM. MenpaeneeBa, CTpO€HHME HX aTOMOB, HaXOXKJICHHE B MPUPOJE.
dusnyuecKkue U XUMHUECKUE CBOMCTBA MarHUs M Kajblusl. BaxHelmume coequHeHns Kalblus (OKCH],
TUAPOKCHU, coin). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Amomunuii: nonoxkenne B lleprogunueckoit cucreme xumuueckux sneMmeHToB J[. M. Menneneesa,
CTpOEHHE aroMa, HaxoXJeHWe B mpupoae. DPu3nyeckue M XUMHYECKHE CBOMICTBa aTIOMHUHUA.
AmpoTepHbIe CBOMCTBA OKCHIA U THJIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepumommueckoit cucreme xumudeckux snemeHToB JI. M. Menaeneesa,
CTpPOEHHME aToMa, HaxOoxXkJAeHue B mnpupoge. Puzndeckue U XMMHUECKHE CBOMCTBA kene3a. OKCHIBbI,
ruapokcuabl U conu xenesa (11) u sxenesa (111), ux cocraB, cBoWcTBa U MOTy4YEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o0Opas3llaMd METa/lIOB U CIUIaBOB, HMX (PU3MYECKMMU CBOWCTBAMH, H3Yy4EHHE
pe3yIbTaTOB KOPPO3HH METaIOB (BO3MOXKHO HCIIOIB30BAHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJA KAJIbLIMUSI U HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BaHHE BUAECOMATEPUAJIOB),
UCCIIEJOBAaHME CBOMCTB JKECTKOM BOABI, IIpolLlecca TOPEHMs XKele3a B KHUCIOpoAe (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEpUaAIOB), MPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX pPEaKIUN Ha HOHBL:
MarHus, KaJbIl¥s, aIFOMUHMS, IIMHKA, kene3a (11) u xenesza (1), mexu (1), HabmroneHne u onucanwme



IIPOLIECCOB OKpAalIMBaHUs IUIAMEHUM HMOHAMM HATpHs, Kadus W KaiblMsl (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), HCCIIENOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA AIIOMUHUS M THIPOKCHIA
LIMHKA, PEHICHUE DKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «Ba)kHeHIIe MEeTauIbl U UX COCIUHCHUD.
XuMus M OKpyxKamoLas cpeia

BemecTtBa 1 Marepuainsl B IOBCEIHEBHON XU3HU YeJIOBEKa. be3omacHoe MCIOJIb30BAHNE BEIECTB U
XUMHUUYECKHUX peakuuil B ObITy. [IepBas noMoIb pu XUMHUYECKUX 0KOr'aX U OTPABIICHUSX.
XUMHUECKOE 3arps3HEHUE OKPYXKaoLeH cpelbl (MpenenbHas AONYCTHMas KOHLEHTpPALUs BELIECTB,
nanee — [1/1K). Posib XuMuu B pemieHN# SKOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHuasoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIC MATEPHUAIBI).
Mesricnpeomemmnle ceasu

Peanuzanus MeXnpeIMETHBIX CBsI3€d INPU M3YYEHHU XUMUU B 9 Kiacce OCYyILECTBISIETCS 4Yepes
UCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyUHBIX IOHATUM, TaK M MOHATHH, SBIIAIOLIMXCS
CHUCTEMHBIMU Il OTAENBbHBIX IIPEIMETOB €CTECTBEHHO--HAy4YHOI'O LIUKIIA.

OO01e ecTecTBEHHO-HAYyUHbIE MOHATH: Hay4HbIH (hakT, TMIOTe3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTES,
KJaccu(uKanus, NepUuoINIHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJISIIMPOBAaHUE, U3MEPEHHUE, MO/IEIb,
SIBJICHUE, TAPHUKOBBIN 3 PEKT, TEXHOJIOTUS, MATEPUAIIBI.

®dusuka: mMarepus, aroM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIHWJ, HU30TOIIbI, PaJHMOAKTUBHOCTD,
MOJIeKyJa, SJEKTPUYECKHH 3apsi, MPOBOJHUKH, HOJYHPOBOIHUKHU, IUIJIEKTPUKU, (HOTORIEMEHT,
BEIIECTBO, TEJIO, OO0BEM, arperaTHoOe COCTOSHHE BEUIeCTBA, Ta3, pacTBOp, pPacTBOPHUMOCTb,
KpUCTaJNIM4ecKass pelérka, CIUIaBbl, (PU3NYECKHE BEIMYUHBI, €IUHMIBI M3MEPEHUs, KOCMUYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus:  ¢orocunTes, apixaHue, Ouocdepa, IKOCUCTEMa, MHUHEpallbHble  yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpAIIBI, TOPHBIE IOPO/IbI, OJIE3HbIE HCKOMAEMbIE, TOIIIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O OOLIEro oOpa3oBaHMs AOCTUraroTCs B
Xxo0Jie OOy4YeHHs] XUMHH B €IMHCTBE Y4eOHOW M BOCHHMTATEILHOW NEATEIPHOCTH B COOTBETCTBUHU C
TPaZULIUOHHBIMU POCCHUHCKMMH COLMOKYJIbTYPHBIMM M JyXOBHO-HPaBCTBEHHBIMU ILICHHOCTSIMH,
OPUHATHIMH B OOIIECTBE MpaBWIAaMH W HOPMaMH TIOBEACHUS M CIIOCOOCTBYIOT IHpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALUN 00yYaOLIUXCS.

JIMYHOCTHBIE PE3YNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATbCS CHUCTEMOM
IIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMil M PACHIMPEHHUE OINbITA JNEATEIBHOCTH HAa €€ OCHOBE, B TOM
YKCJIEC B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPUYECKOMY U Hay4HOMY HAcCJIEIHUIO,
NOHUMAaHMs 3HAYEHUs XMMUYECKOM HAyKU B JKU3HU COBPEMEHHOr0 OOLIeCcTBa, CIIOCOOHOCTH BIa/ETh
JOCTOBEPHON HMH(OpMaIei 0 mepeaoBhIX JOCTIKEHHUSIX M OTKPBITHAX MHUPOBOM M OTEYECTBEHHOMN
XMMHUH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTpOHCTBE MUpPaA U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJCTaBICHUS O COLMAIBHBIX HOPMax M IpPaBWJIaX MEKIMYHOCTHBIX OTHOUIEHMH B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO IIOJIC3HOW, Y4eOHO-HCCIICIOBATEIIbCKOM,
TBOPYECKOH M IPYTUX BUJAX JEATEIbHOCTH, FOTOBHOCTU K pa3HOOOpa3HON COBMECTHOH 1€ATEIbHOCTH
IPU BBHIIOJHEHUM YY€OHBIX, [MO3HABATEJIbHBIX 3a]a4, BBIMOJIHEHUMH XMMHUYECKUX SKCIEPUMEHTOB,
CO3/1aHUM y4eOHBIX IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOILM B IPOLIECCEe ITOMN
yueOHOW JesATENIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IOBEIEHUE U IOCTYNKH CBOMX TOBAapHUIIEH ¢
MIO3UIMY HPABCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHUS IMOCIEACTBUN IOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHUE MPEACTABICHUSA O BEIIECTBE M XHUMHUYECKOW pPEaKLHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO pa3BUTUA HAYKM M COCTABJLIIOLIME OCHOBY Il IIOHMMAHMS CYIIHOCTH
Hay4YHOH KapTHHBI MHpa, MPEACTaBI€HUS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHUS NPHUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEOi, O POJIM XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;
MIO3HABATEJIbHbIE MOTUBBI, HATIPABJICHHBIE HA MOJIyY€HHE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOIUMBIE TS
0o0BsicHEHUS HaOJI0JaeMbIX MPOLIECCOB U  SBJICHMUM, IO3HABaTENbHOM, HWHPOPMAIMOHHON U
YUTATENbCKOM KYJIbTYPBHI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEIbHON pabOThl C yueOHBIMHM TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOU, JOCTYITHBIMU TEXHUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;
UHTEpeC K OOY4YeHHI0O M I[O03HAHMIO, JHOOO03HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K
caM0OOpa30BaHMIO, TMPOEKTHOM H HCCIEAOBATEIbCKON IeATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUpPOBaAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHUE LIEHHOCTU >XU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKU Ha
3JIOpOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
QJIKOTOJIsl, HAPKOTHUKOB, KYpPEHHUs), HEOOXOTUMOCTH COOJIIOJICHHsS NpaBuWil OE30MacHOCTH TMpHU
oOpallleHnU ¢ XUMUYECKUMH BEIIECTBaMU B OBITY U PEaIbHOM JKU3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPaKTUYECKOMY H3Y4YEHHIO Mpodeccuil U TpyAa pa3iMyHOro poja, yBaKEHUE K TPydy U
pe3yspTaTaM TPYJOBOW AEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE NIPUMEHEHUS IPEIMETHBIX 3HAHUN I10
XUMHUH, OCO3HAHHBIA BHIOOp MHAMBUAYAJIBHON TPAaeKTOPUU MPOJOJIKEHHsS] 0Opa3oBaHUS C Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCIEMHOM Npo(ecCHOHAIBHOM JESATEIbHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) IK0JIOrHYeCKOr0 BOCTIUTAHMSA:

HKOJIOTHYECKH 11eJIec000pa3HOe OTHOILIEHHE K MPUPOJE KaK MCTOUHHUKY XKU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBaHMs, MOHUMAHUE LIEHHOCTH 3I0pOBOr0 M 0€30MacHOro odpasa >KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DH3MUYECKOMY U TCHUXHYECKOMY 3/10pOBBIO, OCO3HAHHE ILIEHHOCTH
coOuto/IeHHsI TpaBuil 0€30MacHOr0 MOBEACHUS MPU paboTe C BEIECTBAMM, a TAKXKE B CUTyalMsX,
YIPOXKAOLIUX 340POBBIO U KU3HU JIIOJIEH;



CIOCOOHOCTH TPHUMEHSTh 3HAHMA, IOJlydyaeMble NpPU H3YYEHHUH XHMUH, IS peleHHus 3aaad,
CBSI3aHHBIX C OKPYKAIOIIECH NMPUPOAHON CPENOM, AJI MOBBILICHUS YPOBHS SKOJIOTMYECKOM KYJIBTYPBI,
OCO3HaHHUA TJI00AJBHOTO XapakTepa AKOJIOIMYECKHUX MpOoOJeM U MyTell UX peHieHHs] MOCPEACTBOM
METOJI0OB XMMHH, SKOJIOIMUECKOTO MBIIUIEHHS, YMEHHUS PYKOBOJCTBOBAaTbCS MM B II03HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMAJIBHON ITPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTanmpeIMETHBIX Pe3ylbTaTOB BBIIEISAIOT 3HAUUMBbIE 17151 (OPMUPOBAHUS MUPOBO33PEHUS
oO1IeHayYHbIe TOHATHS (3aKOH, TEOPHsL, IPUHIHIL, TUIIOTE3a, (PaKT, CUCTEMA, POLIECC, SKCIEPUMEHT U
IPYroe.), KOTOpbIe HCIOJIb3YIOTCS B €CTECTBEHHO-HAayYHBIX Y4YEOHBIX MpEeAMeTax U MO3BOJIAIOT Ha
OCHOBE 3HAHWUU W3 ITUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOW HAyYHOU KapTHUHE
MUpa, U YHUBEpcajbHble yueOHbIE AeHCTBUS (II03HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYJISTUBHBIE),
KOTOpbIe 00ecneunBaloT (OPMHPOBAHHWE TOTOBHOCTH K CAaMOCTOATENBHOMY IUIAHHUPOBAHHUIO U
OCYIIECTBIICHUIO y4eOHON AESITETbHOCTH.

ITo3HaBaTe/bHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jiornueckue AeiCTBHA:

YMEHHMSI UCII0JIb30BaTh NMPUEMBI JTOTMUYECKOI0 MBIIIJIEHHS IPU OCBOEHUM 3HAHUI: pacKpbIBaTh CMBICI
XUMHUYECKHUX MOHSITUN (BBIIEIATh UX XapaKTepHbIE MPU3HAKHU, YCTAaHABINBATh B3AUMOCBS3b C IPYTUMHU
HNOHSTUSIMM), UCIOJIb30BaTh MOHATUS Ui OOBSCHEHUS OTIENbHBIX (DAKTOB U SBJICHUH, BBIOMpPATH
OCHOBaHUS W KPUTEPUU M KIACCU(PUKALMKU XHUMHUYECKUX BEIIECTB W XHUMHUECKUX PEaKIIHid,
YCTaHABJIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXAY OOBEKTaMU H3YyUEHHUS, CTPOUTH JIOTUYECKHE
paccyxneHus (MHAYKTUBHBIE, TEAYKTUBHBIE, [10 AaHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKJIIOUCHUS;

YMEHME NPUMEHATh B IpOLEcce NO3HaHWS MOHATHS (IpeaIMETHble M MeTalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIU, UCHOJIb3yeMble B XHMHH, MPeoOpa3OBbIBATh IIHUPOKO
IPUMEHSEMblE B XMMHUU MOJEIIbHBIE MPEJICTaBICHUS — XUMHYECKMH 3HAK (CHMBOJ DJIEMEHTA),
XuMH4Yeckast popMmysa U ypaBHEHHE XMMHUYECKON peaklMyd — MpU PelIeHUuH Y4eOHO-TI03HaBaTeIbHBIX
3a/a4, ¢ y4€TOM O3TUX MOJENbHBIX IPEICTaBICHUN BBIABIATh M XapaKTEpU30BATh CYIIECTBEHHBIE
MPU3HAKU M3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKIUi, BBISIBIATH OOIINE
3aKOHOMEPHOCTH, NMPUYMHHO-CJIEICTBEHHbIE CBA3M M MPOTHUBOPEYMS] B HM3yYaeMbIX IIpoleccax MU
SABJICHUSIX.

ba3oBble nccienoBareibckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KadyeCTBE MHCTPYMEHTA IIO3HAHUA, a TaKXKe B
KayecTBE OCHOBBI Uil (OPMHUPOBAHMS THIOTE3bl MO MPOBEPKE MNPABUIBHOCTU BBICKAa3bIBAEMBIX
CYXKJICHU;

PUOOPETEHHUE OIBITA 10 MJIAHUPOBAHUIO, OPTaHU3AIMH U ITPOBE/ICHUIO0 YUEHUYECKUX SKCIIEPUMEHTOB,
yMeHue HaOmoJaTh 3a XOJOM IpOLecca, CaMOCTOSTENbHO MPOTHO3MPOBATH €ro  Ppe3ylbTar,
¢dopMynupoBaTth 0000IIEHHS M BBIBOABI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITa, HCCIEI0BaHUS,
COCTaBJIATH OTYET O MPOIETaHHOM paborTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOMpATh, aHAIU3UPOBATH U MHTEPIPETUPOBATH HMH(POPMAIMIO PA3IUYHBIX BUAOB U (hopm
NpEJCTaBICHUs], TOJy4yaeMyl0 M3 pa3HbIX MCTOYHHMKOB (HAy4YHO-TIOMYJsipHAs JIUTEpaTypa
XUMHUYECKOTO COJIEpXKaHMs, CIpPaBOYHbIe MMOcoOus, pecypchl MHTepHeTa), KPUTUYECKH OICHHBATh
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

YMEHUE TPUMEHSTHh pa3jIMyHble METOAbl M 3alpochl NpU TMOUCKE M OoTOOpe HHpoOpMalMUd U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX ISl BBINOJIHEHUS Y4YE€OHBIX W IO3HABATENbHBIX 3a7ay
OTNpeNeNIEHHOr0 THMAa, TNPUOOPETEHHE OMbiTa B O0JACTH HCIOJb30BaHUS HMH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIQZIeHHE KYJIbTYpOW aKTHUBHOTO HCIIOJIb30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOATEIBHO BHIOMPATh ONTUMAIBHYIO (OpPMY MpeACTaBICHUs UHPOPMALUU
U WUTIOCTPUPOBATH pelllaeMble 3a7aud HECJIOXKHBIMH CXE€MaMH, AuarpaMMaMH, Ipyrumu Gopmamu
rpaduKy 1 UX KOMOMHALIUSAMH;

YMEHHME UCIOJb30BaTh M aHAIM3UPOBAThH B Ipoliecce Y4eOHOM M HCCleA0BaTeNbCKON JesITebHOCTU
UHPOPMALIMIO O BIIMSHUHM TPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBAa M TPAHCIOPTa Ha COCTOSHUE
OKpY>Kalollel MPUPOTHON CPEBI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHUS 3a/1aBaTh BOMPOCH (B XoJe auanora u (WiM) TUCKYCCHU) TIO CYIIECTBY 00CYXIaeMOU TEMBI,
(bopMynHpOBaTH CBOM MPEATIOKEHHUS OTHOCUTEIBHO BBHIMOJIHEHUS NPEII0KESHHON 3a1auu;



YMEHHsI TPEACTaBIATh IOJYYCHHBIE pPe3yJdbTaThl IO3HABATENBHOW MJCSITENLHOCTH B YCTHBIX U
MUCHhMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIUI0 PE3yIbTATOB BHIOJHEHUS XHMHUYECKOTO HKCIIEPHUMEHTA
(J1abopaToOpHOTO OIBITa, JIAOOPATOPHOW PabOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

YMEHHsSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW I103HABAaTEIbHOW U
HCCIIEIOBATEIbCKON JIEATENIFHOCTH MPH PELICHUH BO3HUKAIOUIMX MPOOJIEM HAa OCHOBE yuéTa OOIIMX
WHTEPECOB M COTJIaCOBaHUSA MO3UIUN (00CYyXIeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHALIUSI COBMECTHBIX JIEHCTBUM, ONPEIEICHUE KPUTEPUEB IO OLICHKE KAYeCTBA BBIIIOJHEHHOMU
paboTHI U IpyTHE).

PeryasiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMNpelNessITh Ielu  ACSITeNbHOCTH, IUJIAaHUPOBaTh, OCYIIECTBISTH,
KOHTPOJIMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JICATEIBHOCTh, BHIOMpPATh Hambolee
s dexTrBHBIE CIOCOOBI pelIeHUs y4eOHBIX M MO3HABATENIbHBIX 3a]a4, CAaMOCTOSTEIBHO COCTaBIIAThH
WM KOPPEKTUPOBATh IPEUIOKEHHBIM AJITOPUTM JECUCTBUM IIPU BBIIOJIHEHUU 3aJaHUM C y4ETOM
MOJTyUYeHUsI HOBBIX 3HAHUH 00 wH3y4aeMmblX OOBEKTaxX — BEIIECTBAX M pPEaKIUsiX, OILICHUBAThH
COOTBETCTBHUE IOJIyYEHHOT'O pE3yJibTaTa 3asiBICHHOM LM, YMEHUE MUCIIONIb30BaTh U aHAJIM3UPOBATH
KOHTEKCTBI, Ipe/jlaracMbie B yCIOBUH 3a1aHUN.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO O0S3aTENBHOTO COJEP)KaHUs, YCTAHOBJICHHOIO
JTaHHOW (QenepaibHON pabodell MporpamMMol, BBIACISAIOT: OCBOSHHBIC OOYYAIONIMMHKCS HaydHBIC
3HAHHUSA, YMEHUS U CHOCOObI JEeHCTBUH, crieruduieckue g IpeaMeTHOW o0macTu «XuMUs», BUIbI
JESTEIbHOCTH 110 TOJYyYEHUIO0 HOBOT'O 3HAHUS, €r0 MHTEPIPETALMU, IPE0OPa30BaHUIO U IPUMEHEHUIO
B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYalIHSIX.

K xoHuy oOyueHus B 8 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTPaXXaTb
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

® pacKpbhIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHSTHIA: aTOM, MOJIEKYJld, XUMHUYECKUH DSJIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIIeCTBa, MOJIb, MOJSpHAas Macca,
MaccoBasi JOJS XHMHUYECKOrO0 OJJIEMEHTAa B COEAMHEHHUH, MOJSPHBIL OOBEM, OKCHUI, KHCIIOTA,
OCHOBaHUE, COIlb, JJIEKTPOOTPHUIATENFHOCTh, CTEMEHb OKHUCICHHUS, XHMHYECKas peakius,
KJIacCU(UKALMs pEeaKUUi: peakUH COECIUHEHHs, PEAKIUH pa3IokKEeHHs, pPEaKIUH 3aMelIeHMUs,
peakuuu oOMEHa, 3K30- W HHJIOTEPMHUUYECKHE PEaKIMH, TeraoBoi 3¢hdekT peakuuu, sIpo aroma,
AIIEKTPOHHBINA CIIOM aTOMa, aToMHas OpOuTanb, paJlyc aToMa, XMMHYEcKas CBs3b, NOJSIpHas U
HEMoJIsipHasi KOBaJIeHTHasl CBsI3b, MOHHAs CBs3b, WOH, KAaTHOH, aHUOH, PAacTBOpP, MaccoBas OIS
BelecTBa (ITPOLIEHTHAs] KOHIIEHTPAIIHs) B paCTBOPE;

® JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX TMOHSATHI U MPUMEHSTH 3TH MOHATHUS MPH
OIMCAaHWH BEIIECTB M UX MMPEBPAIICHUH;

® JCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJsi COCTaBJIeHHS (OpMYyN BEIIeCTB M ypaBHEHUH
XUMHUYECKHUX PEaKIIHii;

® OMpeeNsiTh BAJEHTHOCTb aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHHSX, CTENEHb OKHCICHUS
AIIEMEHTOB B OMHApPHBIX COEAMHEHMSIX, IMPUHAJICKHOCTh BELIECTB K ONpPENEIEHHOMY Kiaccy
coequHeHUH 1Mo (QopmyrnaMm, BUI XUMUYECKOW CBSI3M (KOBAJICHTHAs M WMOHHAS) B HEOPTaHUYECKHX
COETMHEHUSIX;

e packpbiBaTh cMmbica [lepuoanyeckoro 3akona JI. M. MenaeneeBa: 1€MOHCTpUPOBATh MOHUMaHUE
NEePUOJINYECKOI 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIEMEHTOB OT UX NojoxeHus B [lepuoanyeckoit
CHUCTEME, 3aKOHOB COXPAHEHHS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISPHOTO
yudeHus, 3akoHa ABoraapo;

e ONUCHIBATH W XapakTepuszoBaTh TabnmuuHyo ¢opmy [leproguueckoit cucTeMbl XMUMHYECKUX
9JIEMEHTOB: pa3fiuyaTh TMOHATHS «rJIaBHas moarpymma (A-rpynma)y u «mobounas noarpynmna (b-
rpymmna)», Mauble U OOJbIINE MEPUOJBI, COOTHOCUTH 0003HAUEHHs, KOTOPhIE MMEIOTCS B TabiuIe
«Ilepuognueckas cucrema xumuuyeckux daeMeHToB J[. W. MenneneeBa» ¢ 4YHCIOBBIMHU
XapaKTEPUCTHUKAMHU CTPOEHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sizipa, oOlee 4ucio
3JIEKTPOHOB U pacrpeziesieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

® KJIACCU(PHUIMPOBATH XMMUYECKHUE IIE€MEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMUUYECKHE PEaKIuu (110
YHUCITY M COCTABY YYaCTBYIOLIMX B PEAKLIUH BEIECTB, MO TEIJIOBOMY 3PPEKTy);



® XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XWMHUYECKHE CBONCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJasi ONMUCAHUE MpPUMEpPaMH MOJIEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuii;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOT'O COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;

® BBIYUCIITH OTHOCHUTEIBHYK) MOJEKYISPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIO
XUMHYECKOT0 3JIeMeHTa 10 (opMyJie COeIMHEHUS, MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MPOBOIUTH
Pacy€Thl O YPAaBHEHUIO XUMHUYECKON PEAKIINY;

® [IPUMEHATh OCHOBHBIEC ONEPALMH MBICIUTEIBLHON AEATEIbHOCTH — AHAJINW3 U CHUHTE3, CPABHEHHUE,
0000111eHIEe, CHCTeMaTU3allNI0, K1acCu(PUKAIIHIO, BBISIBIIEHUE IPUYUHHO--CIICICTBEHHBIX CBSI3ed — Ui
M3Yy4YEHUs CBOMCTB BELIECTB M XMMHYECKUX PEAKIMi, €CTeCTBEHHO-HAYYHbIE METOJAbl MO3HAHUS —
HaOJI0/IeHUE, U3MEpPEHNe, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

e cClenoBaTh MPABWIIaM IOJIB30BAHUS XMMUYECKOH MOCYNOW M J1a0OpaTOpHBIM OOOpYIZOBaHUEM, a
TaKk)Ke TpaBWJaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMHU IO BBITOJHEHHUIO
71a00paTOPHBIX XUMUYECKHX OIBITOB IO MOJYYEHHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB (BOIOpOaa
U KHUCJIOpOJia), INPUTOTOBJIEHHWIO PACTBOPOB C OINPEAEIEHHOW MaccOoBOW J10Jiell PacTBOPEHHOIO
BEILECTBA, IUIAHUPOBATh U IMPOBOJAUTh XUMHUYECKHUE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
HIeJI0YeH M KUCIIOT C MIOMOIIBI0 HHANKATOPOB (JTakmMyc, (eHoN(TaIeHH, METUIIOPAHK U APYTHE).

K xonmy oOydeHus B 9 kJjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJKHBI OTpaXkaTb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MMOHATUNA: XUMUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHHUOH, IPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPHULIATENILHOCTD,
CTCTICHh OKHCIICHUS, XMMHUYECKasl PEaKIvs, XUMHYECKas CBSI3b, TEIUIOBOH A(P(EKT peakiuu, MOIb,
MOJIIDHBIA O00BEM, PACTBOP, DJIEKTPOJUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHYECKAS IUCCOIHAIINS,
peakuuu MOHHOTO OOMEHA, KaTalM3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMMbIE W HEOOpaTHMEIC
peakly, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTAHOBJICHUE, aJUIOTPONHs, aM(pOTEpHOCTh, XHUMHUYECKass CBsI3b (KOBAJICGHTHAas, WOHHas,
MeTaJuIMuecKasi), KpUcTauinueckass pemeérka, KOppo3us METAIJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM
peakuuu, npeneabHo nomyctumMas konueHTpamus [IJIK Bemectsa;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHA W MPUMEHSTh 3TU MOHATUS NpU
ONMCAHUU BELIECTB U UX MPEBPALLECHUN;

® WCIIOIh30BaTh XHUMHUYECKYI0 CHUMBOJHMKY [JIsi COCTaBJICHHs (OpMyNl BEIIECTB U ypaBHEHUM
XUMUYECKUX PEaKIUi;

® ONpeNemsiTh BAJICHTHOCTb M CTENEHb OKHUCICHUS XHUMHUUYECKHX DJIEMEHTOB B COCIUHEHHSIX
pPa3IMYHOIO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K OIpeneIEHHOMY Kjaccy COEIMHEHUH 110
dbopMynaM, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas)) B HEOPTraHMYECKHX
COCTMHECHUSX, 3apsij HMOHA IO XMMHYECKOW QopMyle, XapakTep Cpelbl B BOAHBIX PacCTBOpPaAxX
HEOPTraHWYECKUX COEAMHEHHH, TUIl KPUCTAIUIMYECKON pelIETKY KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbica Ilepuonnueckoro 3akona [[. M. MenneneeBa W JE€MOHCTPUPOBATH €rO
MOHWMAaHWE: ONHUCHIBATh M XapakTepu3oBaTh TaOiuuHyto ¢opmy [lepuonnueckoir CHUCTEMBI
XUMHUYECKHX DJJIEMEHTOB: pa3inuaTh MOHSATUS «TJaBHas mnonarpynma (A-rpymma)» U «moOodHast
noarpymnma (b-rpynma)y», mansie u 00JbIINE TEPUOABI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
NEePUOANYECKON TabnuIe, ¢ YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XUMHYECKHX
AIIEMEHTOB (COCTaB U 3apsij siipa, o0lllee YMCIIO 3JIEKTPOHOB U paclpesiesieHue UX IO AJIEKTPOHHBIM
CJ0sIM), OOBSCHATH OOIIKME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB SJIEMEHTOB M UX COCTUHEHUI B
npeesiax MajblX TIEPHOJIOB U TJIABHBIX MOJATPYII C YIETOM CTPOSHUS UX aTOMOB;

¢ KJIacCH(PHUIIMPOBATH XUMHUECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUIECKUE PEAKIINH (10
YHCIy M COCTaBy YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3G (}EKTy, M0 U3MEHEHHUIO
CTETNEeHEW OKUCICHUSI XUMHUUECKUX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBATH) OOIMKE M cHenu(PUUESCKHe XUMHUYECKHE CBOWCTBA MPOCTBHIX U
CJIOKHBIX BEIIECTB, MOATBEPKJas ONUCAHWE MPUMEpPaMU MOJICKYJISPHBIX M HOHHBIX YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIIH;



® COCTaBJISTh YPAaBHEHUS DIJIEKTPOIUTUYECCKOW NUCCOIMAIMU KUCIIOT, MIENIoYeid W COJeH, MOMHbIE U
COKpalIEHHBIC YpaBHEHUS peaKlIUid HOHHOTO OOMEHa, ypaBHEHHUs peaKlUi, MOITBEPKIAIOIIINX
CYIIECTBOBaHHE FEHETHUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KJIACCOB;

® DPACKpBIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEILHBIX PEAKIMI MMOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OallaHCa 3TUX PEaKIIH;

® IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BOSMOXXHOCTU MPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSX;

® BBHIUMCISITH OTHOCHTEIBHYIO MOJEKYISPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOT0 3JIEMEHTa 10 (hOpMyJie COSTMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacuéThl M0 YpaBHEHHUIO XUMUYECKON peaKkIuy;

e coOMIOAaTh MpaBWJIA IMOJIb30BAHHUS XUMHUYECKOW TOCYAOH U JlabopaTOpHBIM 00OpyHIOBaHHEM, a
TaKkKe TpaBuUia OOpalICHHUs C BEMIECTBAMHU B COOTBETCTBHHM C HWHCTPYKIMSIMH I10 BBITOJIHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIECTB (aMMHUAKa
U YIJIEKHUCIIOrO ra3a);

® TIPOBOAUTH PEAKIUH, IOATBEPKAAIOIINE KAYECTBEHHBIA COCTAaB Pa3IMYHbBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM MYTEM XJIOpUA-, OPOMUI-, UOAU-, KapOoHaT-, pocdar-, cunukar-, cyiabpar-, THAPOKCU-
WOHBI, KATHOHBl aMMOHHS W HMOHBI M3yYCHHBIX METAJIOB, NMPUCYTCTBYIONINE B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEILECTB;

® TPUMCHATH OCHOBHBIC OINEPAIMHM MBICIHTEIBLHOW NEATEIHPHOCTH — aHAJIU3 U CHHTE3, CPABHCHHE,
0000111eHIe, CCTEeMaTH3allMI0, BBISIBJICHHE IPUYMHHO-CIICICTBEHHBIX CBS3EU — AJIs U3YUECHHsS CBOWCTB
BCIICCTB M XHUMHYCCKHX pEaKIMid, C€CTCCTBCHHO-HAYYHBIC METOAbl TO3HAHWS — HaOIIOIeHHE,
U3MepeHHe, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
0JINYECTBO 4aCOB
s i/nt anMeHOBaHMe Pa3/1eJioB U TeM NeKTPOHHBbIE (IH(POBbLIE)
D HT bHBI AKTHYECKH L
porpaMmbl cero OHTpO.T ¢ p eckne )pazoBaTesibHbIE PeCYpPChI
100ThI 2100ThI

A31€J1 1. HepBOHa‘laﬂbHLIe XUMHUYECCKHUC ITIOHATHUSA

UMUST — Ba)KHASI 00J1aCTh
1 'TECTBO3HAHUSI U MPAKTHYECKOU 5 2
>SITETILHOCTH YEJIOBEKA

16mroteka [JOK
tps://m.edsoo.ru/7f41837c

10mmoteka [JOK

2 CIIECTBA U XUMUYCCKUE PEAKIIUH 15 1 tos://m.edso0.ru/7f41837¢

TOTO TIO pa3eTy 20
a3aes 2. BaskHelilme npeacTaBuTe/IM HEOPraHUYECKHX BellecTB

1 o3ayx. Kuciopon. [Tonsitue 06 6 1 16mmoteka [JOK

ccuiax tps://m.edsoo.ru/7f41837c
2 omopon.IloHsATHE O KHCTIOTaX B COJIAX 8 1 ?S;?/(;ée%asc%?’ﬁﬂ £41837¢
3 oxa. PactBopsl. [lonsitue 06 5 1 1 16mmoteka [JOK

*HOBaHUSIX tps://m.edsoo.ru/7f41837c
4 CHOBHBbIE KJIaCChl HEOPraHUYECKUX 11 1 1 16mmnoteka [JOK

)eIMHEHU T tps://m.edsoo.ru/7f41837c
TOTO IO pa3Jeny 30

azaeda 3. Ilepuoguvecknii 3axon u [lepnoanyeckas cucrema xumuueckux 3jemenToB /. U. MenaeneeBa. Ctpoenne atomoB. XuMH4ecKast
3513b. OKHMCJIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKLIMHU

E€pPUOANYECKHI 3aKOH U

1 epUOANYECKast CUCTEMA XUMUYECKUX 7 10mmoteka [{OK
remenToB /. 1. Menene-eBa. tps://m.edsoo.ru/7f41837c
TPOEHHUE aToMa
2 nMHYecKas cBI3b. OKUCIUTEILHO- 8 1 10mnoreka [JOK
)CCTAaHOBUTEIIbHBIE PEAKIIUU tps://m.edsoo.ru/7f41837¢
TOTO 1O pa3aeny 15 1omorexa [OK
tps://m.edsoo.ru/7f41837c
16mmoteka [JOK
23€pBHOE BpeEM 3

tps://m.edsoo.ru/7f41837¢c

BIIEE KOJIMYECTBO YACOB I10 68 4 6
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9 KJIACC

0JINYeCTBO YaCOB IeKTPOHHbIE
b /M auMeHOBaHUeE Pa3/IeJiOB H Te€M MPOrpaMMbl OHTDOJILHbIE  PAKTHYECKHUe ['“q’POBHe)
cero ypazoBaTejbHbIE
100THI 100THI scypeb
azmen 1. BemecTBo U XMMHUYeCKHE PeaKIUU
OBTOpPCHHE U YTIyOJieHHe 3HAaHUH OCHOBHBIX 16mmoreka [JOK
1 5 1 .
13/1eJ10B Kypca 8 Kiacca tps://m.edsoo.ru/7f41a636
5 CHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 16moreka [LIOK
SaKIUi tps://m.edsoo.ru/7f41a636
MEKTPOIUTHYECKAS TUCCOLIUAITHSI. 16muoteka [IOK
3 8 1 1 L
UMHYECKUE PEAKIIMU B PACTBOPAX tps://m.edsoo.ru/7f41a636
TOTO IO pa3eny 17
azaes1 2. HemeTaJuibl M MX cOeIMHEHHS
1 OI1asi XapaKTePUCTHKA XUMUYECKUX 4 1 16muoteka [IOK
temeHToB VIIA-rpymnmsl. ["anorens tps://m.edsoo.ru/7f41a636
OIIast XapaKTepUCTHKA XUMUICCKUX
2 [eﬁeHTos VIAI-)rpyrmH. Cepau eé 6 1omiorexa IIOK
tps://m.edsoo.ru/7f41a636
YeTUHEHUS
OIIast XapaKTepUCTHKA XUMUICCKUX
3 [eﬁeHTOIS VA-f“)pynnLI. A3ot, hochop u ux 7 1 1omiorexa TIOK
’ tps://m.edsoo.ru/7f41a636
YeTUHEHUS
OIasi XapaKTepUCTHKA XUMUYECKUX
4 [eulxieHToé) IVAl-:)rpynm)I. VYrnepoa u KpeMHUi 8 1 2 1omorexa [JOK
tps://m.edsoo.ru/7f41a636
WX COCTMHEHUS
TOTO IO pa3jeiy 25
a3aes1 3. MeTajjibl M UX COeIMHEHUsI
1 O1Irie CBOMCTBA METAJIJIOB 4 1omorexa LIOK
tps://m.edsoo.ru/7f41a636
2 AKHEHIITNE METAJIIBI M UX COCTMHEHUS 16 1 2 1omorexa I[TOK
tps://m.edsoo.ru/7f41a636
TOTO IO pa3Jerny 20
a3mes1 4. XuMus M OKpPY:KaIIas cpeaa
16mmroreka [JOK
1 eLIecTBa U MaTepUasbl B )KU3HU YEJIOBEKa 3

tps://m.edso0.ru/7f41a636
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TOTO IO Pa3aeiy

3

>3epBHOE BpeMs

3

16mmoteka [JOK
tps://m.edsoo.ru/7f41a636

BIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
X 0JIMYECTBO YaCOB bra NIeKTPOHHbIE U (pPOBbIE
-11 EMa ypoxa bero OHTPOJIbHBIE PAKTHYeCKHe byaenns )pazoBaTesbHbIE
100ThbI 100ThI 2CypCBI
peameTr XuMuu. Pojib XUMUU B )KU3HU YEIOBEKA. 1 1.09.2023 16mmoteka [JOK
°J1a ¥ BEeleCTBa o tps://m.edsoo.ru/ff0d210c
OHSITHE O METOJIaX MO3HAHUS B XUMHH 1 5.09.2023 1ommorexa LIOK
A o tps://m.edsoo.ru/ff0d227e
Soparopt i 6:1);?42;{ e oot 1 1 8.00.2023 'Ormorexa [IOK
patob P patll e tps://m.edsoo.ru/ff0d23dc
100paTOPHBIM 000PYAOBAHUEM
ucThie BemiecTBa U cmecu. CriocoObl pa3ieieHus 1 209.2023 16mmoteka [IOK
recei o tps://m.edsoo.ru/ff0d26ca
paktudeckas pabora Ne 2 «Pa3nenenue cmeceit 16muoteka [IOK
N 1 1 5.09.2023 )
a MPUMEPE OUNCTKHU MOBAPEHHON COJIH)» tps://m.edsoo.ru/ff0d28c8
16mmoreka [JOK
TOMBI I MOJICKYITbL 1 p-09.2023 tps://m.edsoo.ru/ff0d2a6c
MMHUYECKHE IEMEHTHI. 3HaKU (CUMBOJIbI) 1 209.2023 16muoteka [IOK
IMUYECKHX DJICMEHTOB o tps://m.edsoo.ru/ff0d2be8
16mmoreka [JOK
POCTBIE M CIIO’KHBIC BEIIESCTBA 1 6.09.2023 tps://m.edso.ru/ff0d2a6e
16mmoreka [JOK
TOMHO-MOJIEKYJISIPHOE YUEHHE 1 9.09.2023 tps://m.eds00.ru/ff0d2d50
IKOH TIOCTOSTHCTBA COCTaBa BEIIECTB.
16mmoreka [JOK
) mmuueckas popmyna. BareHTHOCTh aTOMOB 1 3.10.2023 tps://m.eds00.ru/ff0d2eae
IMHYECKUX JICMCHTOB
| THOCHTE/bHas aTOMHAs Macca. OtHocuTtenbHas 1 6.10.2023 10mmroreka [JOK
DIEKYJIsIpHAs Macca o tps://m.edsoo0.ru/ff0d323c
, laccoBas 10111 XHMHYECKOTO JIEMEHTA B 1 0.10.2023 16moteka [JOK
" )eIMHEHWUU — tps://m.edsoo.ru/ff0d350c
3 ommdecTBO BemecTBa. Monbk. MomsipHas macca 1 3.10.2023 r0mzorexa [JOK
' ' o tps://m.edsoo0.ru/ff0d5230
| HM3HMUECKHE H XMMHYECKHE SBICHHS. XuMugeckas 1 710.2023 16moteka [IOK

SaAKIHS

tps://m.edsoo.ru/ff0d37fa
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PU3HAKHA U YCIIOBUS MPOTCKAHUA XUMUYICCKHUX

16mmoteka [JOK

IHOTCPMHUYCCKUX PCAKIUAX

JAKIAI 0-10-2023 tps://m.edsoo.ru/ff0d3al6
IKOH COXPAHEHUS MAacChl BEUIECTB. XMMUYECKHUE 4.10.2023 16mmoreka [JOK
YaBHEHUS o tps://m.edsoo.ru/ff0d3b88
BIYMCIICHUS KOJIMYECTBA, MACChl BEIIECTBA MO 710.2023 16mmoteka IJOK
YaBHEHUSIM XUMHUYECKUX PEaKIIHii — tps://m.edsoo.ru/ff0d5708
naccU(UKAIUSI XUMUICCKUX PEaKIui 711.2023 16mmoreka [JOK
OCIIMHEHUS, pa3JI0OKEHUs, 3aMEIIICHUs, OOMEHA) " tps://m.edsoo.ru/ff0d3f34
. B. JIOMOHOCOB — y4€HBIN-3HIUKIIONEINCT. 011.2023 16moteka [JOK
0OOIICHNE U CUCTEMATU3ALNS 3HAHUI A tps://m.edsoo.ru/ff0d40c4
oHTpoJbHAsA pabora Nel mo Teme «BemecTsa u 4112023 16muoteka [IOK
IMUYECKHE PEAKI[UN» T tps://m.edsoo.ru/ff0d4290
03yX — cMech ra3oB. CocTaB BO3yXa. 7112023 10mmnoreka [JOK

MCIIOPOJ] — 3JIEMEHT U MpOcToe BelecTBo. O30H o tps://m.edsoo.ru/ff0d448e
M3WYECKHC U XUMUYCCKUE CBOWCTBA KUCIOPOIa 16:motexa [IOK

€aKIIMK OKUCIICHHS, ropenue). [TonsTue 00 1.11.2023 tps://m.e dS(I)_f).ru 16004614
ccumax

[MOCOOBI TTOJTYYEHUST KUCIOPO/ia B JIA0OPATOPHH H 4.11.2023 16moteka [JOK
yoMbInuIeHHOCTH. [IpruMeHenne kuciopozaa o tps://m.edsoo.ru/ff0d497a
2TITOBOM A((HEKT XUMHUUECKON peaKIiy, TOHITHE 16moTexa [IOK
TEPMOXUMHYECKOM YpaBHEHUH, IK30- U 8.11.2023

tps://m.edsoo.ru/ff0d4790

OupaHue BOJI0OpOa, U3YUYEHUE €r0 CBOMCTBY

DILTUBO (HEQPTH, YTOJIb U METaH). 3arpsi3HeHUe 1122023 16muoteka [IOK
31lyXa, COCOOBI €ro MPeIOTBPAIICHUS - tps://m.edsoo.ru/ff0d4c4a
paktudeckas padora Ne 3 o teme «Ilonyuenue u 5122023 16mmoteka [LIOK
OMpaHue KUCIOPO/Ia, U3YUCHUE €r0 CBOWCTBY o tps://m.edsoo.ru/ff0d4ae2
0J0POJ — BJIEMEHT U IPOCTOE BEUIECTBO. 8.12.2023 16moteka [IOK
AXO0XJIeHHE B IPUPOJIE o tps://m.edsoo.ru/ff0d4dd0
M3UYECKHE U XUMHUECKHE CBOICTBA BOJIOPO/IA. 2122023 16mmoreka [LIOK
pUMEHEHHEe BOJI0pO/Ia o tps://m.edsoo.ru/ff0d4dd0
OHATHE O KMCIIOTAaX U COJSIX 5.12.2023 :SSJ,I:I;I/?rT].eeI:jaS(Ef)?’I:/ffO 45042
[MOCOOBI MOJIy4eHHUsI BOJAOPOa B 1TabOpaTopuu 9.12.2023 :giﬁ;;iigﬁﬁffo d4ddo
paktudeckas padora Ne 4 o teme «Ilonyuenue u 2 12.2023 16morexa LIOK

tps://m.edsoo.ru/ff0d4f42
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16mmoteka [JOK

OJISIpHBINA 00BEM razoB. 3akoH ABOraapo 6.12.2023 tps://m.eds00.ru/ff0d542e
oo RoRGCTHOMY KOTRSGOTSY SO AT 0122023 1Bmotexa LIOK
L Y ¥ Betl o tps://m.edsoo.ru/ff0d55a0
YbEMY
PIYUCIICHHSI 00BEMOB T'a30B IO YPAaBHEHUIO
*aKIIMK Ha OCHOBE 3aKOHA OOBEMHBIX OTHOILIEHNHN 9.01.2024 46H_H0TeKa HOK
0B tps://m.edsoo.ru/ff0d5708
. 10mmnoreka [JOK
M3UYECKUE U XUMHYECKUE CBOMCTBA BOIbI 2.01.2024 tps://m.edsoo.ru/ff0d587a
. 16mmoreka [JOK
ocTaB ocHoBaHUH. [loHsTHE 00 MHAMKATOPAX 6.01.2024 tps://m.edsoo.ru/f0d59e2
et mre sacrmop. Mactosas s 9.01.2024 10nmorera LIOK
> it p PBL. A o tps://m.edsoo.ru/ff0d5b40
JIIIECTBA B PaCTBOPE
B vonre oracben & oapeTeIHHOR 3.01.2024 10nmorera OK
PHTOTE ep P! peA R tps://m.edsoo.ru/ff0d5eba
ACCOBOM JI0JICH PaCTBOPEHHOTO BEIICCTBA
oHTpoJIbHAs paboTa Ne2 mo reme «Kuciopos. 6.01.2024 16mmoreka [JOK
onopo.. Boma» o tps://m.edsoo.ru/ff0d6342
. 16mmoreka [JOK
KCHJIBI: COCTaB, Ki1accu(uKaIlis, HOMEHKJIaTypa 0.01.2024 tps://m.edsoo.ru/ff0d664e
OJIy4EHUE U XUMUYECKHE CBOMCTBA KUCIOTHBIX, 2.02.2024 16mmoreka [JOK
*HOBHBIX U aM(DOTEPHBIX OKCHIOB o tps://m.edsoo.ru/ff0d664e
CHOBAHUS: COCTaB, KJaccu(UKaIus, 6.02.2024 16mmoreka [JOK
YMEHKJIaTypa o tps://m.edsoo.ru/ff0d67ca
OJIyUEHHE U XUMUYECKHE CBOMCTBA OCHOBAHUM 0.02.2024 1omorexa LIOK
i e tps://m.edsoo.ru/ff0d67ca
) 16mmoteka [JOK
HCTIOTHI: COCTaB, KJIacCU(UKAIMsI, HOMEHKIIATypa 3.02.2024 tps://m.eds00.ru/ffodfee?
. 16moteka [JOK
OJIYYCHHE U XUMHUUYECKHE CBOMCTBA KUCIIOT 6.02.2024 tps://m.edsoo.ru/ff0dfee?
oJiH (CpeaHME): HOMEHKIIATypa, CIIOCOOBI 0.02.2024 16mmoteka [JOK
YITyUEHUS, XHMUYECKIE CBOHCTBA T tps://m.edsoo.ru/00ad9474
SHETUYECKasl CBSI3b MEXKY KIaccaMu 7 02.2024 16moteka [IOK

*OpraHMYECKUX COCTUHEHHI

tps://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50

pakTudeckas padora Ne 6. Pemenue

16mmoteka [JOK

[CTIEpUMEHTAIBHBIX 33/1a4 TI0 TeME i(OCHOBHBIe 1.03.2024 tps://m.edso0.ru/00adob7c
1aCChl HEOPTaHUYECKUX COCTMHEHUI
000IIeHNe U CHCTEMATHU3ALMS 3HAHUH 5.03.2024 10motexa LHOK
m 1 o tps://m.edsoo.ru/00ad9cb2
o o e s 052004 S LOK
' py A o tps://m.edsoo.ru/00ad9ffa
[EMEHTOB
epruoandeckuil 3akoH u [lepuoanyeckas cucrema 5 03.2024 10mmnoreka [JOK
iMudeckux 3iemenToB J1. M. MenneneeBa o tps://m.edsoo.ru/00ada52c
16mmoreka [JOK
€pUO/IbI, TPYIIIBL, TOATPYIIIIbI 0.03.2024 tps://m.eds00.ru/00ada52c
rpoeHue aToMoB. CocTaB aTOMHBIX SJIED. 2 03.2024 16muoteka [IOK
30TOIIBI o tps://m.edsoo.ru/00ada342
TPOCHHME JIEKTPOHHBIX 000JI0YEK aTOMOB
9 16mmoreka [JOK
remenToB [lepuoanueckoii cucremst . U. 5.04.2024 tps://m.edso0.ru/00adaébe
eHjeIeeBa
ApaKTEPUCTHKA XUMUYECKOTO DJIEMEHTA I10 €r0
. 16mmoreka [JOK
itoxxkenuto B [lepuoanueckoii cucreme /1. U. 9.04.2024 tps://m.edsoo.ru/00adag24
eHJieNeeBa
1ayenue [leproaudeckoro 3aKoHa Juis pa3BUTHS
.. 16mmoreka [JOK
WK1 1 pakTuku. [. 1. MenneneeB — y4u€Hblid, 2.04.2024 tps://m.eds00.ru/00adag6e
>IIaror ¥ rpaKIaHuH
AEKTPOOTPUIIATENIEHOCTh aTOMOB XUMHYECKHUX 6.04.2024 10muoreka [JOK
[EMEHTOB " tps://m.edsoo.ru/00adaab8
16mmoreka [JOK
OHHAasT XUMUYIECKAs CBSI3b 9.04.2024 tps://m.eds00.ru/00adac34
16mmoteka [JOK
OBAJICHTHAs OJIIpHAsi XUMUYECKasl CBSI3b 3.04.2024 tps://m.eds00.ru/00adaab8
16moteka [JOK
OBAJICHTHAsl HEMOJIIPHAsl XUMUYECKasl CBSI3b 6.04.2024 tps://m.eds00.ru/00adaab9
oHTpoJbHas padora Ne3 mo Teme "OCHOBHBIE 0.04.2024 16mmoteka [JOK
1aCChl HEOPTaHUYECKUX COeTMHEHUI" T tps://m.edsoo.ru/00ad9ela
16mmoreka [JOK
TEIEHb OKUCIECHUS 3.05.2024 tps://m.eds00.ru/00adae28
KHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIC PEAKITUN 7.05.2024 a6mmorexa [IOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00adae28

tps://m.edso0.ru/00adb076

1 kuCIMTEIH U BOCCTAHOBHTEIIHN 1 0.05.2024 :gi?/ﬁée%ii?ﬁ/OOa db076
s OHTpOJIbHAS pabota Ne4 o Teme «CTpoeHue 1 4.05.2024 16mmoreka [JOK

oMa. XUMHYECKAS CBI3bY tps://m.edsoo.ru/00adb486
; >3epBHBINA ypok. O000IIeHNE U cUCTeMaTH3aIUs 1 7 05.2024 16mmoteka [JOK

[aHUI tps://m.edsoo.ru/00adb33c
,  :3epBHBIA ypok. O000IIEHNE U CUCTEMATU3ALMSA 1 1.05.2024 10mmoreka [JOK

[aHUI tps://m.edsoo.ru/00ad9ch2
3 >3¢pBHBIN ypoK. O000IIeHNEe U CHCTeMaTH3aIus 1 4.05.2024 10mmnoreka [JOK

[AHUN
BIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

tps://m.edsoo.ru/ff0d61c6



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

9 KJIACC

L

eMa ypoka

OJIMIECTBO 4YaCOB

o

cero

OHTPOJIbHbIE PaKTHYeCKHe
100ThI 100ThI

3ydeHHs

JIeKTPOHHbIE UM (pPOBbIE
)pa3oBarTejibHbIE
2Cypchbl

EPUOINYCCKUMA 3aKOH.
epUOIUYECKas

ICTEMa XUMHYECKUX
tementoB 1. 1.
eHIeIIeeBa

1.09.2023

10mmnoreka [JOK
tps://m.edsoo.ru/00adb59e

IKOHOMEPHOCTH B
MEHEHUU CBOWCTB
IMMYECKHUX 3JIEMEHTOB
>PBBIX TPEX NIEPUOJIOB
naccuuranus u
DMEHKJIaTypa
>OpraHn4YeCKUX
JIIECTB

».09.2023

3.09.2023

16mmoteka [JOK
tps://m.edsoo.ru/00adb6h6

16mmoreka [JOK
tps://m.edsoo.ru/00adb7e2

MBI XUMHUYECKOU
SI3U U THUIIBI
YUCTAIIMYECKUX
SIIETOK

2.09.2023

16mmoreka [JOK
tps://m.edsoo.ru/00adbact

OHTpOJIbHAsA paboTa
21 mo Teme
TloBTOpeHue u
nyOJIeHne 3HAHU I
SHOBHBIX Pa3J/I€IOB
/pca 8 Kimaccay

naccuuxanus
IMMUYECKUX PEaKIIHii
) Pa3IUYHBIM
DU3HAKaM

».09.2023

).09.2023

16mmoreka [JOK
tps://m.edsoo.ru/00adbcb0

OHSITHE O CKOPOCTHU
IMUYECKOW pEaKIUu.
OHSTHE O TOMOT'CHHBIX
reTEePOTreHHBIX
SaKIASIX

2.09.2023

16mmoreka [JOK
tps://m.edsoo.ru/00adbe9a

OHSITHE O XUMHUYIECKOM
iBHOBecHH. DakTophl,
TMSIOIIE HAa CKOPOCTh
IMHYECKOM peakiuu 1
DIIO’KEHUE

IMHYECKOTO

\BHOBECHS

KUCJIUTEJILHO-
CCTaHOBUTEIILHEIE
SaKIAU

».09.2023

).09.2023

16mmoreka [JOK
tps://m.edsoo.ru/00adc28c

10mmoreka [JOK
tps://m.edsoo.ru/00adcade

copust
[EKTPOJIMTUYECKOU
1ccornanui. CHIbLHBIE
cJ1a0bIe FIEKTPOITUTHI

3.10.2023

16mmoteka [JOK
tps://m.edsoo.ru/00adcd68

OHHBIEC YPaBHEHUS
aKIAH

».10.2023

16mmoteka [JOK
tps://m.edsoo.ru/00add448



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

HUMHUYECKHE CBOMCTBA
ICJIOT U OCHOBAaHHUH B

eTe MpeACTaBICHUI

) DIIEKTPOTUTHICCKOM

).10.2023

10mmoreka [JOK
tps://m.edsoo.ru/00add5d8

ICCOLIMAIIUN
HMMHIYECKHE CBOMCTBA
JIEH B CBETE
YeICTaBICHUM 00 10motexa LHOK

. 3.10.2023 tps://m.edsoo.ru/00add8b2
[EKTPOTUTHIECKOM
ICCOLIHAIIAN
OHSITHE O TUAPOIIH3E 16moreka LIOK
e 7.10.2023 tps://m.edsoo.ru/00add9d4
0001IeHNE U 10mmnoreka [JOK
ICTEMATH3aLMs 3HAHUN ).10.2023 tps://m.edsoo.ru/00addd12

pakTH4eckas pabora
> 1. «Pemenue
[CTICPUMEHTATBHBIX
auy

1.10.2023

16mmoreka [JOK
tps://m.edsoo.ru/00addbfa

OHTPOJIbHASA paboTa

)2 TI0 TEMeE
DIIEKTPOJIUTHYECKAS
1CCOLIMAITHSI.
MMHUYECKHE PEaKIUH B
\ICTBOpax»

7.10.2023

16mmoreka [JOK
tps://m.edsoo.ru/00addecO

O11ast XxapaKTepuCcTUKa
UIOTEHOB. XUMHUYECKHE
OMCTBA Ha IpUMepe
opa

JTOPOBOJOPO/I.

OJISTHAs KUCJOTA,
IMHUYECKHE CBOMCTBA,
DIIy4EeHUE,

YUMEHECHHNE

pakTHueckas padota
> 2 TI0 TEME
Tlonydyenue consitHOM
1CJIOThI, U3YUEHUE €€
OMCTB»

BIYMCIIEHUS 110
YaBHEHUAM

IMUYECKUX PEaKIni,
JIM OJTMH M3 PEarcHTOB
\H B N30BITKE

7.11.2023

).11.2023

1.11.2023

7.11.2023

16mmoreka [JOK
tps://m.edsoo.ru/00addfe?

16mmorexa [JOK
tps://m.edsoo.ru/00adel104

16mmoteka [JOK
tps://m.edsoo.ru/00ade348

16mmoreka [JOK
tps://m.edsoo.ru/00ade488

O1ast XxapaKTepuCcTUKa
[eMeHTOB VIA-Tpynms

1.11.2023

16moteka [JOK
tps://m.edsoo.ru/00ade64a

JUIOTPOITHBIE
DIU(UKAIIY CEPHI.
AXO0XJIECHUE CEePBI U €€
€IMHECHUH B IPUPOJE.
MMUYECKIE CBOMCTBA

pbI

1.11.2023

10mmoreka [JOK
tps://m.edsoo.ru/00ade64a

EpOBOJIOPOI,
poeHue, GuznuecKue

3.11.2023

16mmoteka [JOK
tps://m.edsoo.ru/00ade802



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

XUMHYECKHE CBOMCTBA

kcuasl cepbl. CepHast
1cioTa, pusnyeckue u
IMHYECKHE CBOMCTBA,
YMMEHEHHE

1.12.2023

10mmoreka [JOK
tps://m.edsoo.ru/00adea28

MMHUYECKHE PEaKIuHy,
»’Kalllie B OCHOBE
YOMBILIIEHHOTO
10c00a NoJTyueHus
PHOM KUCJIOTHI.
MMHYECKOE
rpsS3HEHHE
(py’Karomen cpeapl
€AMHEHUSIMH CEPBI

».12.2023

10mmnoteka [JOK
tps://m.edsoo.ru/00adec8a

BIYMCIIEHHE MAaCcCOBOM
JIM BBIXOJA IPOJIYKTA
aKIIUH

3.12.2023

16mmorexa [JOK
tps://m.edsoo.ru/00adec8a

Ol1ast XxapaKTepUCTHKa
[eMeHTOB V A-Tpyniibl.
30T, paclpoCTpaHEHHE
npupoae, pusnueckue
XUMHUYECKHE CBOMCTBA

MMHaK, ero
U3UYECKHE U
IMHUYECKHE CBOMCTBA,
DIIyYEHHE U
YUMEHEHNE

pakTHueckas padota

> 3 10 TeMe
TlonydyeHue aMmmuaxka,
Jy4EHHUE €T0 CBOMCTB»

2.12.2023

».12.2023

).12.2023

16mmoreka [JOK
tps://m.edsoo.ru/00adeeab

16mmoreka [JOK
tps://m.edsoo.ru/00adf004

16mmoreka [JOK
tps://m.edso0.ru/00adf180

B0THasd KUCJIOTa, eé
NU3NYCCKHUE U
IMHUYECKHUE CBOMCTBA

2.12.2023

16mmoreka [JOK
tps://m.edsoo.ru/00adf306

CIOJIb30BaHUE
ATPATOB U COJIEN
IMOHHS B KQU€CTBE
MHECPAJTbHBIX
100pEeHHIA.
HNMHNYECKOEC
IpA3HEHHE
(py’Karomien cpeapl
€IMHEHUSIMH a30Ta

5.12.2023

16moteka [JOK
tps://m.edso00.ru/00adf518

ocdop. Okcua
ochopa (V) u
ocopHast KUCIIOTA,
M3UYECKUE U
IMHYCSCKHE CBOMCTBA,
MITyueHUE

).12.2023

10mmoreka [JOK
tps://m.edsoo.ru/00adf68a

CTIOJIB30BaHUE
oc¢aToOB B KaUueCTBE
MHCPAJIbHBIX
100peHuid.

).01.2024

10mmoreka [JOK
tps://m.edsoo.ru/00adfc20



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

\rpsI3HEHHUE
YUPOJTHON CpeIbI
ocaramu

rJIepo,
\ICIIPOCTPAHEHHUE B
upojie, PU3NIECKUE u
IMHUYECKHE CBOMCTBA

2.01.2024

10mmnoreka [JOK
tps://m.edsoo.ru/00adfd9c

KCHUJIBI yTJIepoja, ux
U3UYECKHUE U
IMMYECKHE CBOICTBA.
KOJIOTHYECKHUE
Y00JIEMBI, CBA3AaHHEIE C
ccustom yrirepoaa (1V)
rojabHast KUCJIOTa U e€
bl

».01.2024

).01.2024

10mmoreka [JOK
tps://m.edsoo.ru/00adfebe

16mmoteka [JOK
tps://m.edso0.ru/00ae006¢

pakTHueckas paboTa

> 4 110 TEME
lonyuenue
JIEKUCIIOTO Ta3a.
AYECTBEHHAS PEAKIIHS
1 KapOoHaT-noH"

3.01.2024

16mmoreka [JOK
tps://m.edsoo.ru/00ae027¢e

epBOHAYAIbHBIC
YHATHUS 00
YraHUYECKUX
AI[ECTBAX KaK O
eAMHEHUSX yTliepoJa

».01.2024

16mmoreka [JOK
tps://m.edso0.ru/00ae054e

PEMHUI U €r0
€UHEHUS

pakTHueckas padoTa
> 5. PemmeHue
[CTIEpPUMEHTATBHBIX
J1ad 1o TeMe
3aKHEHTITHE
*METAJLIbI M UX
€IMHEHMS

OHTpOJIbHasA paboTa
)3 110 TeMe
3aKHEHIITHE
*METAJLIbI M KX
SITNHCHUS

O11ast XxapakTepuCcTUKA
IMAYECKHUX DIIEMEHTOB
- METaJJIOB.
eTajuIn4uecKas CBI3b U
eTaJUTMYECKast
YUCTAJIMYISCKAs
smérka. dusnmueckue
OHCTBa METAJJIOB

).01.2024

2.02.2024

».02.2024

).02.2024

16mmoreka [JOK
tps://m.edsoo0.ru/00ae080a

16mmoreka [JOK
tps://m.edso0.ru/00ae0bf2

16mmoteka [JOK
tps://m.edsoo.ru/00ae0el8

16mmoteka [JOK
tps://m.edsoo.ru/00ae103e

MMUYECKIE CBOMCTBA
eTaJIJIOB.
NEKTPOXUMHYECKUI
11 HAIPSDKEHUN
STAINIOB

3.02.2024

16mmoteka [JOK
tps://m.edso0.ru/00ael156



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OIIME CITIOCOOBI
DIIYYEHUS METAJIOB.
miaBbl. Beraucienus

) YpaBHEHUSIM
IMUYECKUX PEAKLIUM,
JIM OJIUH U3 PEareHTOB
JEPKUT MPUMECH

».02.2024

16mmoteka [JOK
tps://m.edso0.ru/00ael156

OHSITHE O KOPPO3UHU 16moreka LIOK
STaJIOB ).02.2024 tps://m.edso0.ru/00ael278
lesiouHbBIE METAILITBI 1omorexa I[TOK

7.02.2024 tps://m.edsoo.ru/00ael4b2
KCUJIBI U TUJIPOKCHU/TBI 16mmoteka IJOK
\TPHUS M KaJIust 1.03.2024 tps://m.edsoo.ru/00ael4b2
lenommosenenie  iGmotexalIOK
T ».03.2024 tps://m.edsoo.ru/00ael5e8
ATHUM
AKHEHUIITIE 16mroreka [JOK
€IMHEHUS KaJIbLIUs 2.03.2024 tps://m.edsoo.ru/00ael5e8
0001IEeHNE U
IcCTeMaTH3aIus 3HAaHUH ».03.2024
[€CTKOCTB BOJIBI M 16mmoreka [JOK
10CO0BI €€ yCTpaHeHHsI ).03.2024 tps://m.edso0.ru/00ae1886

pakTudeckas padora

> 6 110 TEME

K&ctrocTh BOIBI U
eTO/bI €€ ycTpaHeHus"

2.03.2024

16mmoreka [JOK
tps://m.edsoo.ru/00aelae8

SN— | 10mmoreka [JOK
7.04.2024 tps://m.edsoo.ru/00aelc64

MGoTepHbIE CBOMCTBA 16mmoteka [IOK
(CHJIa M THIIPOKCHU/IA ).04.2024 tps://m.edsoo.ru/00aelc64

16mmoreka [JOK
C1e30 2.04.2024 tps://m.edsoo.ru/00aeld86

KCHJIbI, THIPOKCHU/IBI U
mm xenesa (1) u
exne3a (111)

0001IEeHNE U
ICTEMATHU3aIAs 3HAHUHA

».04.2024

).04.2024

16mmoreka [JOK
tps://m.edsoo.ru/00ae35e6

pakTHueckas paboTa
» 7. Pemenue
(CIIEpUMEHTAIbHBIX
a4 110 TeEMe
3a)KHEHIITEe METabl
UX COEINHEHUS

BIYMCIICHUS 110
YaBHEHHUSIM

IMMYECKUX PEaKLuil,
JI1 OJTUH U3 PEareHTOB
\H B M30BITKE HMIIH
JEPKUT MPUMECH.
BIUMCIICHUS MaCCOBOM
JIX BBIXOJIa TTPOTYKTA
SaKIAH

3.04.2024

».04.2024

16moteka [JOK
tps://m.edsoo.ru/00ae3de8

10mmroreka [JOK
tps://m.edso0.ru/00ael750



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

000IIEHNE U

icTeMaTH3aIs 3HaHUH 0.04.2024
OHTpOJIbHAS padboTa

, 410 Teme 1 1
3a)KHEHIIe MEeTaJlIbI 3.05.2024

nX COCAUHCHUA)

eIIeCTBa U MaTepUaIbl
3 IIOBCEIHEBHOM ku3HU @ 1
>JIOBEKA

10mmnoreka [JOK
7.05.2024 itps://m.edsoo.ru/00ae3f50

MMHUYECKOe
I rpssuenue 1
(py’Karomen cpeapl

10mmnoreka [JOK
).05.2024 tps://m.edsoo0.ru/00ae4270

DJIb XUMHHU B PEIICHUU
> [OJIOTHYECKUX 1
H00JIEM

10mmnoteka [JOK
1.05.2024 tps://m.edsoo.ru/00ae4270

23€pBHBIN YPOK.
> 000mEeHne u 1 1
ICTEeMaTU3alHsl 3SHAaHHH

16mmoreka [JOK
7.05.2024 tps://m.edsoo.ru/00ae0d0a

23€pBHBIN YPOK.
7 600meHne u 1
ICTEeMaTU3alHsl 3HAHHHA

16mmoreka [JOK
[.05.2024 tps://m.edsoo.ru/00adb33c

23€pBHBIN YPOK.

3 Gobuenye u 1 16mmoreka [JOK
. 1.05.2024 itps://m.edsoo.ru/00ad9ch?2
icreMaru3alusa 3HaHUHU
BIIEE KOJIMYECTBO
ACOB I1O 68 5 7
POI'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O ITPOLECCA
OBSA3SATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus, 8 kiacc/ I'abpuensn O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEPHOE 0OIECTBO
«3marenscTBO «IIpocBemenune»

* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., AKmoHepHoe 0011ecTBO
«M3natensctBo «IIpocBemienuey

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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