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IHHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTAaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yiapTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTeNbHOM IpPOrpaMMbl OCHOBHOTO OOLIETO
obpazoBanus, npeacraBieHHbIXx B PT'OC 00O, a Takke Ha OCHOBE (elepaabHON paboyeil mporpaMmbl



BOCIIUTAHMS M C yYETOM KOHIETIIUH MPENoaBaHus Y4eOHOro mpeamera « XuMus» B 00pa3oBaTelbHbIX
opranu3anusax Poccuiickoit denepanuu.

[Iporpamma o xumuu Ja€T MPEACTaBICHHUE O LIEJIX, O0IIeH CTpaTerui 00y4eHus, BOCHUTAHUS U
pa3BUTHA O0YYAIOIIUXCS CPEICTBAMU YU4e€OHOIO MpEeAMETa, YCTaHABIMBAET 00s3aTeNbHOE MPEAMETHOE
coJiepyKaHue, MpeayCMaTpUBAET PacIpeesIEHUE €ro Mo KjaccaM U CTPYKTYpPUpPOBAHHE MO pas3zesiaM U
TeMaM MpPOrpaMMbl IO XHUMHUH, OINPEIECISICT KOJIMYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKHU
COJIEp’KaHUs, PEKOMEHYEMYIO NOCIEA0BATEIbHOCTh M3YYEHHUS XUMHUHU C YUETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOIr0 MpOoIecca, BO3PACTHBIX OCOOEHHOCTEH O00ydaromuxcs,
OIpeieNIieT BO3MOKHOCTH MPEMETa Ul pealin3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOCHUSI OCHOBHOM
o0pa30BaTenpHON MpOorpaMMbl Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pesyabTataM OOydYeHHs] XMMHUHU Ha YpPOBHE IeJIed M3Y4eHHUsl MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-
M03HABATEJIBHOM IEATEILHOCTH 00yUYaIOUIerocs 0 OCBOCHUIO YUeOHOrO COAEePIKAHMUS.

3HaHWE XUMHUHM CIYXHT OCHOBOM Ui (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOLIETOCs, €ro
MPEJICTAaBJICHU O MaTepuaibHOM €IWHCTBE MHpA, BAXKHYIO POJb WUrPaloT (QopMHUpyeMble XUMHUEH
IIPEJICTABICHHUS] O B3aMMOIPEBPAILECHUAX SHEPruM U 00 3BOJIOLMU BELIECTB B NPUPOJE, O MYTAX
pelieHus TI00aNnbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, SHEPTETUUECKOM,
MUIIEBOH 1 KOJOTHYECKON 0€30IaCHOCTH, MMPOOIIEM 3APAaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pEalM3alliid BO3MOXKHOCTEH Uil caMopa3BUTHS U (HOPMHUPOBAHHS KYJIBTYPHI
JUYHOCTH, €€ o011el U (yHKIIMOHATIBbHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHPOBAHWE MBIIUICHUS M TBOPYECKUX CIHOCOOHOCTEH OO0yJaromuxcs,
HABBIKOB HX CaMOCTOSITEIbHOM Yy4eOHOU AesITeNbHOCTH, SKCIEPUMEHTAIBHBIX M HUCCIIEJOBATEIbCKUX
YMEHHM, HEOOXOIMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B IPO(ECCUOHATILHOM JESATENbHOCTH;

3HAKOMHUT CO CHEeHU(PHUKON HAYyYHOTO MBIIUICHHUS], 3aKIaIbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsIIa Ha
€IMHCTBO IPUPOJIbI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHMM €CTECTBEHHO--
HAy4YHOU IPaMOTHOCTH O0y4aIOUINXCS;

CIOCOOCTBYET (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS! K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHHe 00YJarOIIUXCS.

JlaHHbIe HaNpaBJIeHUs B 00yYEHUH XUMHUH 00€CTIEYNBAIOTCS CTICIM(UKON CoIep KaHusl y4eOHOTO
MpeIMeTa, KOTOPBIH SBJISEeTCS MeJarornuecky aaanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAyKH XUMUU Ha
OIIPEACIIEHHOM JTale €€ pa3BUTHSL.

Kypc Xxumuu Ha ypoBHE OCHOBHOIO 0OLIero oOpa30BaHUS OpPUEHTHPOBAaH Ha OCBOCHHE
OOy4arolMMUCS CHCTEMbI IE€pBOHAYAIbHBIX TMOHATUH XHWMHUH, OCHOB HEOPTaHWYECKOM XUMHH H
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHITHI OPraHUYECKOU XUMUHU.

CrtpykTypa colep:kaHus IporpaMMbl IO XUMHUH ¢()OPMHUpPOBaHA HA OCHOBE CHCTEMHOIO MOJX0a
Kk e€ m3ydeHuro. ConepikaHHMe CKIAIBIBACTCS U3 CHCTEMBbI IOHATUH O XUMHYECKOM OJJIEMEHTE U
BEILIECTBE U CHCTEMBbI MOHATHI 0 XUMHUeCKON peakuuu. O0e 3TH CHUCTEMbI CTPYKTYPHO OpPTraHU30BaHbI
[0 NPHUHLMILY [OCJIEAOBATEIbHOIO DPA3BUTUS 3HAHMM HA OCHOBE TEOPETHYECKHUX IPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— IpeCTaBIEHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS PpacCMaTPUBAIOTCS HAa OCHOBE OMIMPUYECKH IIOJYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHSI K JIPYrOMY, BBIIIOJIHSS
GbyHKIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U TIOJTyYEHUS! U3y4aeMbIX BEUIECTB.

OcBoeHme mporpamMMbl 10 XUMHUHU CIIOCOOCTBYET (HOPMUPOBAHMIO MPEICTABICHUS O XUMUYECKOMN
COCTaBJISIONICH HAyYHOU KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOMN MPUPO/Ibl, IECHHOCTHOI'O OTHOLIEHUS K
HAay4YHOMY 3HAHMIO M METOJaM IO3HaHWs B Hayke. M3yuyeHue XMMHMM NPOMCXOIUT C NPUBJICUYECHUEM



3HaHUI U3 paHee U3YyYCHHBIX YUeOHBIX MpeameToB: «Oxpyxaroumii Mupy», «bruomorus. 5—7 Kiacce»
«®Dusuka. 7 Kmacey.

[Ipy wu3y4eHHH XUMHH TNPOUCXOAMUT (POPMUPOBAHHE 3HAHHMI OCHOB XMMHUYECKOW HAYKH Kak
00JacTl COBPEMEHHOT0 €CTEeCTBO3HAHUS, MPAKTUYECKOM NEATENIbHOCTU 4YeJOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOHM KyJbTYpbI. 3a/aua yu4eOHOTO mpenMeTa COCTOMT B ()OPMHUPOBAHMU CHCTEMBI
XUMHUYECKUX 3HAHUW — BaXHEUIIMX (AKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX IOJIOKEHUH,
JTOCTYIHBIX 0000LICHUI MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAYKH, B MPHOOIICHUH K HAYYHBIM
METOJIaM TO3HAaHMs MPU H3YUYEHUU BEIIECTB U XMUMHUYECKUX peakluid, B (OPMUPOBAHUU U PA3BUTHH
MO3HABATENIBHBIX YMEHUN M UX NPUMEHEHUU B y4eOHO-TI03HABATENFHONU M y4eOHO-HCCIIE0BATENIBCKOM
JesITeNIbHOCTH, OCBOCHUH PaBUII 0€3011aCHOT0 OOpaIeHHsI ¢ BELECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu n3ydyeHun XMMHUH Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHuUs BaXKHOE 3HAYCHHUE TPUOOpeNH
TaKue LeNH, KakK:

— (opMHpPOBaHHE HHTEIJICKTYAIBHO pa3BUTONH JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSTUIO PEIICHUN, CIIOCOOHON aJanTupoBaThcs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTb OOy4YeHHS Ha CHCTEeMaTHyecKkoe mpuodIiieHue oOydaromuxcs K
CaMOCTOSITENTHOW TO3HABATENBHON NEATENHOCTH, HAyYHBIM METOJaM IO3HAHHS, (HOPMUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— olecriedeHHe YCJIOBUH, CIIOCOOCTBYIOIIMX TNPHOOPETEHHIO OOYYAIOUIMMHUCS  OIBITA
pa3HOOOpa3HOW JEATENbHOCTH, TO3HAHMS M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESITEIBHOCTH;

— ¢opmupoBanue oOmIe GpyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCIE
YMEHUM OOBSACHATP M OLIEHHWBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, HCIOJIb3ysl 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU U3yYCHUH XUMUH, IPUMEHITh UX MPU PELICHUH MPpoOJIeM B MOBCEAHEBHON XKU3HU U
TPYAOBOM AEATEIBbHOCTH;

— (dopmupoBaHre y O0OYYarOIIMXCS TyMaHUCTUYECKMX OTHOIIEHHUI, MOHUMAaHUS LEHHOCTU
XUMUYECKUX 3HAHUM JIJIST BBIPAOOTKU SKOJOTUYECKU 11€TIeCO00pPa3HOro MOBEACHUSI B OBITY U TPYIOBOM
JESATEIBbHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOILIEH IPUPOIHOM CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CITIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIUTAaHUIO Ha
OCHOBE YCBOEHHsS OOIIEUeIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIET0 00yUEeHMUSI.

OOmiee uucio 4YacoB, OTBEAEHHBIX JJS W3YyY€HHUs XMMHUU Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJleN0), B 9 kitacce — 68 yacoB
(2 yaca B He/IETIO).

COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIe XMMUYECKHE MTOHATUSA

[Ipeamer xumuu. Poilb XMMHUHM B KU3HM YelOBeKa. XUMHS B CHCTeMe HayK. Tena W BellecTBa.
@u3nYecKre CBOWCTBA BEMIECTB. ATperatHoe COCTosHME BemlecTB. [loHsATHE O MeTOoIax MO3HaHUS B
xuMuu. Yuctele BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI ¥ MOJIEKYJBl. XUMHUUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMUYECKHUX 3JIeMEeHTOB. [IpocTeie u
CJIO)KHBIE BEIIECTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudaeckas (opmyna. BaJeHTHOCTH aTOMOB XHWMHUYECKHX DSJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BemiecTB. OTHOcUTENbHAsA aToMHasi macca. OTHOCUTENbHAs MOJIEKYJIsApHas Macca. MaccoBas
JTOJISI XUMUYECKOTO DJICMEHTA B COSIMHCHUH.

KonuuectBo BemectBa. Moinb. MonsipHast macca. B3auMocBsi3b KOJIMUECTBA, MacChl M 4YHCIIa
CTPYKTYPHBIX €IUHUII BenecTBa. Pacu€Trl Mo ¢hopMynaM XUMUIECKUX COCTUHECHUMN.



DuU3nYecKue U XUMUYECKHE SBJICHUS. XMMHUUECKas peaklus U €€ NMPU3HaKU. 3aKOH COXpPaHEHUS
Macchl BEHIECTB. XUMHUYecKue YypaBHeHMs. Kiaccudukanus XUMHUYECKUX peakiuil (CcoenuHeHus,
paznoKeHus, 3aMeleHus, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHUYECKOW TOCYIOH, MNpaBWiIaMd paboThl B JIadOpaTopuu © NpUEMaMU
oOpariieHust ¢ 1a00paTOPHBIM O00OPYJOBaHHEM, U3YUYEHHE U ONMUCaHHe (PU3UYECKUX CBOWCTB 00pa3LioB
HEOPraHMYECKUX BEIIECTB, HaOmrogeHue (u3nyeckux (IUIaBJICHHWE BOCKA, TasHUE JIbJa, PAaCTHpaHUE
caxapa B CTYyNKe, KUIIEHHE U KOHJICHCAllMs BOJABI) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEIHON MTPOBOJIOKH, B3aMMOICHCTBIE MeJia C KUCIIOTOW) SIBICHUH, HAOIIOICHHE U OTIMCAHUE TTPU3HAKOB
MPOTEKaHUA XHUMHUYECKHUX peakiuuii (pas3sioKeHHe caxapa, B3aUMOJICHCTBUE CEpHOM KHUCIOTHI C
XJIopuioM Oapusi, pasznoxenue ruapokcuga menu () mpu HarpeBanum, B3auMOJCHCTBHE XKele3a ¢
pactBopom comu Mmeau (Il), m3ydeHme cmocoOOB pa3feieHHs CMECed: ¢ TOMOIIBI0 MAarHuTa,
buIbTpOBaHNE, BRIIAPUBAHUE, JUCTUILIALNS, XpoMaTorpadus, IPOBEACHIE OYUCTKH MOBAPEHHOMN COJIH,
HaOJlo/IeHUe W OMHCAHUE PEe3Yy/IbTaTOB MPOBEACHHS OMNbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHs
MAacchl, CO3/IaHUE MOJIEIEH MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYeCKMX BeleCTB

Bo3znyx — cmech razoB. CocraB Bo3ayxa. Kucmopog — 31eMEHT M IpPOCTOE BEILIECTBO.
Haxoxpaenue kucinopoga B mpupoje, (pusmueckue M XUMHUYECKHE CBONCTBA (peaklMU TOpPEHUs).
Oxcunpl. Ilpumenenune kuciaopoma. CnocoObl TOJXYYEeHHS KHCIOpoJa B J1abopatopuu W
npoMbliieHHOCTH. KpyroBopor kucinopoaa B mpupoae. O30H — auioTporHas MOAUQPHUKAIUSL
KHMCJIOPOJIA.

TemnoBoit  3¢pdekT XUMUYECKOM peakIMH, TEPMOXMMUYECKUE ypaBHEHHUS, OK30- U
SHAOTEPMUYECKUE PEaKIMK. TOIIMBO: Yroib U METaH. 3arpsi3HEHUE BO3/1yXa, YCHJIEHUE IMapHUKOBOIO
saddekra, pa3pylieHre 030HOBOTO CIIOsI.

Bognopon — snemeHT u mpocrtoe BemiecTBO. HaxoxzaeHue Bojopoja B mpupoze, pusnueckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI mony4yeHus. Kucmorsl u conu.

Mousipablii 00BEM ra3oB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBorcrBa BoAbl. Boma kak pactBopurens. PactBopsl. HacellieHHBIE U
HEHACBIIICHHBIE PacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOZE. MaccoBas J0Js BEIIECTBA B pacTBOPE.
Xumunueckue cBoicTBa BoAbl. OcHoBaHus. Ponp pacTBOpoB B HpUpOJAE M B KM3HU YeEJIOBEKa.
KpyroBopot Bojibl B ipupoe. 3arps3Henne NpupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanus  Heopranmueckux  coeauHenuil. Oxcuasl.  Krnaccudukamuss — OKCHIIOB:
cosieoOpasymoiire (OCHOBHBIC, KHCIOTHBIC, aM(oTepHble) W HecojeoOpasyromue. HomeHknatypa
okcu0B. Du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmydyeHne okcuaoB.

OcHoBanus. Kiaccugukanys ocHOBaHMI: ENOYM U HEpAaCTBOpUMBbIe ocHoBaHMs. HomeHknaTypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydueHue ocHOBaHUN.

Kucnorsl. Knaccuduxauuss xucnor. Homenknarypa kucior. ®dusnueckne U XUMHYECKHE
cBoricTBa KUCnoT. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyuenue Kucmior.

Conu. Homenkunarypa coneil. @uznueckue U XuMuieckue cBoicTsa coseil. [lonydenue comneil.

I'eneTnueckas CBsSI3b MEXKIYy KJIaCCaMH HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpeeNiCHHe COAEpP)KaHUS KHCIOpOoJa B BO3AyXe, IMOJIy4eHHE, COOHpaHHe,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KUCIOPOAa, HAOJI0IeHNE B3aMO/IEUCTBHUS BELIECTB C KHCIOPOIOM
Y YCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus ropeHus (rmoxkapa), 03HaKOMIICHHE ¢ 00pa3liaMu OKCHJIOB U
ONMCaHHWE HX CBOWCTB, MOJIyueHUE, cOoOMpaHHe, pPACllO3HABaHWE M U3y4YE€HHE CBOWCTB BOJOpOJA
(ropenue), B3aumoneicTBue Bojmopona c¢ okcuaoMm Mead (Il)  (Bo3MOXHO —HcCIONIB30BaHME
BHJICOMATEPHAIOB), HAOMIOACHUE OOpa3lloB BEMIECTB KOJWYECTBOM | MOJb, HCCIIeIOBaHUE
0CcOOEHHOCTEeH PAaCTBOPEHMs BEIIECTB C PA3IUYHOM PACTBOPUMOCTHIO, MPUIOTOBIIEHHE DPACTBOPOB C
ONpeAeIEHHON MacCOBOM JIOJIEH pPACTBOPEHHOTO BEIIECTBA, B3aWMMOJICHCTBHE BOJBI C MeETaJJIaMU
(HaTpueM W KanblFieM) (BO3MOXKHO HKCIIONH30BaHUE BHICOMATEPHUATIOB), HCCIEAOBaHHE O0pa3loB
HEOpPraHMYECKHUX BEUIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJACHHE HM3MEHEHMsS] OKpAaCKM HHAWKATOPOB B



pacTBopax KHCJIOT M ILIejouel, n3ydeHue Bzaumopenctsus okcuaa meau (Il) ¢ pactBopom cepHoii
KHMCJIOTBI, KHCIIOT C METaJUlaMH, PEaKLUHMi HEWTpalnu3aluy, MOJyYEHHE HEPAaCTBOPHMBIX OCHOBAHUMU,
BBITECHEHME OJTHOTO METAJLJIA IPYTUM M3 pacTBOPA COJIM, PELIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeinnme KiIacchl HEOPraHMYECKUX COCUHEHUIN».

epuoguveckuii 3axkoH u Ilepumoamueckass cucrema xumMudeckux 3emenros /. H.
MenpeneeBa. CrpoeHue aToMoB. XHMMHYeCKas CBfA3b. OKHCIMTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MOMBITKA KIACCU(PUKALUU XUMHUYECKUX 3JeMEeHTOB. [loHATHEe O rpynmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHBbIE M IIEJI0YHO3EMENbHBIE METaJUIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCHIBL.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB JI. 1. MeHneneesa.
Kopotkonepuoanas u jimuaaonepuoanas gpopmsl [leproanueckoit cucTeMbl XUMHUECKUX dJ1eMeHTOB /1.
N. Mengeneesa. [lepuoas! u rpynmsl. @U3HYECKUI CMBICI MOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAaA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocrtaB aToMmHbIX sifep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek aToMoB MepBbIx 20 xuMuyeckux snemMeHToB [lepuonnyeckoit cucremsl JI. Y. Menneneesa.
XapakTepuCTHKa XMMHYECKOIO0 3JEMEHTa IO ero mnoinoxxkeHuro B Ilepmommueckoint cucreme [I. M.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paJnyca aTOMOB XHMMHYECKHUX DJIEMEHTOB, METAUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U EPUOIAM.

3nauenne [lepumoanueckoro 3axkoHa u [leprmonnueckor CUCTEMBI XMMHUYECKUX SJIEMEHTOB JJIsi
pa3BUTHUA HayKU U npakTUKU. [[. 1. MenneneeB — yu€HbIN U rpaXkJaHUH.

Xumuueckas cBs3b. KoBasieHTHas (MOJsIpHAs UM HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEILHOCTD
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp oxucieHusi. OKHCIUTENbHO--BOCCTAHOBUTEIIbHBIC peakiuu. [Iporeccsl OKUCICHHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lioB BEIIECTB META/UIOB M HEMETaJJIOB, B3aMMOJEUCTBUE THJIPOKCHIA IIUHKA C
pacTBOpaM KHUCJIOT W LIEIOYEH, TPOBEAEHUE OIMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaklMii (TOpeHUe, peakliuy pa3oKeHHs], COEIUHEHNUS).

Meoscnpeomemmnwie ceasu

Peanuzamus MeXNpeaMETHBIX CBSI3€M MPH M3YYEHUM XMMHUHU B § KIIACCE OCYIIECTBIISIETCS 4Yepe3
WCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TIOHSATHUH, TaK W TOHATUM, SBISTFOITUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIUKJIA.

OO0mme ecTeCTBEHHO--HAy4YHbIE TOHSATHSA: HAy4HBIH (PaKkT, TUMOTE3a, TEOPHs, 3aKOH, aHAIHU3,
CUHTE3, KIacCH(UKaIus, NEPUOANYHOCTb, HAOMIOJCHNE, YKCIIEPUMEHT, MOJAECTUPOBAaHUE, U3MEpPEHHE,
MO/IENb, SIBJICHUE.

®duznka: MaTepus, aToM, JNEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIbI, PaINOAKTUBHOCTD,
MOJIEKYNa, 3JEKTPUUECKUM 3apsiji, BELIECTBO, TEIO, 00bEM, arperaTHOE COCTOSHUE BEIEeCTBa, Ias,
(bu3nyecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOJIBI, TMOJE3HBIE HCKOMAaeMBbIE,
TOIUTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKasi peakius

[Tepuonnueckuii 3akoH. Ilepronnueckas cucreMa xumudeckux snemeHToB . M. Menneneena.
Ctpoenne aToMOB. 3aKOHOMEPHOCTHM B W3MEHEHHHM CBOWCTB XMMHUYECKHUX DSJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, Kajus, Kalbl[Usi M HUX COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM DJIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKON CBSI3U. TUIBI KPUCTATUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEMIETKU U BUJA XUMHYECKOU CBSI3H.



Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BELIeCTB. XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K pa3IMyHbIM KJaccaM HEOPraHWYEeCKUX COEJUHEHUH, TEHeTHYecKas CBs3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XUMHUECKHMX pPEaKUUH [0 pa3IMyHbIM IpU3HAKaM (M0 YHUCIy U COCTaBy
YUaCTBYIOUIMX B PEAKLMHU BELIECTB, MO TEIJIOBOMY 3((EeKTy, MO M3MEHEHHIO CTETEeHEH OKHCICHHS
XMMHUYECKUX JIEMEHTOB, II0 OOpaTMMOCTH, IO YYaCTHIO KaTalu3aropa). DK30- U IHAOTEPMHUECKHUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopoctn xumuueckod peakuuu. IlonsTue 00 o00paTUMBIX M HEOOpPaTHMBIX
XUMHUYECKUX peakuusax. [IoHATHEe O rOMOTreHHBIX M TeTepOreHHbIX peakuusax. lloHsTue o karamuse.
[Tonatue o xumuyeckoM paBHOBecUH. DaKTOPbI, BIUAIOLIME HAa CKOPOCTb XMMUYECKOH peakuuu U
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ pEAaKIHUM,  JJIEKTPOHHBIH  OaJaHC ~ OKHCIUTEIbHO-
BOCCTAaHOBUTENNBHON peakiuu. CoCcTaBIeHUE YPaBHEHUNM OKHCIMTEIbHO--BOCCTAHOBUTENBHBIX pEaKLUi
C UCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

Teopust JIEKTPOIUTUUECKON TUCCOLMALUMU. DIEKTPOIUTHI U HEAIEKTPOJIUThl. KaTnoHbI, aHHOHBI.
MexaHu3M AUCCOLMALMK BEIECTB C PA3JIMYHBIMU BUIAMU XUMUYECKOH cBsA3U. CTeneHb AUCCOLUALHIH.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakiun unoHHOro oOMeHa. YclIoBHA MPOTEKaHWsl peakUuil MOHHOrO OOMEHa, IOJHbIE HU
COKpalI€HHbIE HOHHBbIE YypaBHEHMs peakuuidl. CBoilcTBa KHCJIOT, OCHOBAaHMNW U COJE€H B CBeETe
IPEJCTaBICHUNA 00 3JEKTpOIUTHUYECKON aucconuannu. KauecTBeHHble peakuuu Ha MOHBL. [loHATue o
TUAPOIIU3E COJIEH.

Xumuueckuii 3xcnepumenm:

03HAaKOMJIEHUE C MOJEIIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUYECKUX BEIIECTB — METAJIJIOB U
HeMeTayioB (rpaduTa ¥ ajMasa), CJIOXKHBIX BEIECTB (XJIOpHUJa HATpHs), UCCIIEA0BaHHE 3aBUCUMOCTHU
CKOPOCTHM XUMHYECKOW pEaKUMd OT BO3ICUCTBUS  pa3iIMyHBIX  (DAaKTOPOB, HCCIIECIOBAHHE
3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IpoOLEcca TUCCOLMALMU KUCIOT, IIeJouell U cosel
(BO3MOYKHO MCIIOJIb30BAaHME BHJIEO MAaTEpUANIOB), MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
IPOTeKaHMUs peakLui MOHHOTO oOMeHa (0Opa3oBaHHME OcCajKa, BbIJIEIEHUE ra3a, oOpa3oBaHUE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MIPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TOpeHHEe, peaKuu
pas3oKeHus,, COEIUHEHUs), paclO3HaBaHUE HEOPraHMYECKUX BEIECTB C IMOMOIIbI0 KadeCTBEHHBIX
peaxkiuii Ha HOHBI, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1au.

Hemeranibl U X coeTUHEHUS

OOmias xapakTepucThuka ranoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pHbIE CTENEHU
okucieHus. CTpoeHue 1 Gpu3nueckue CBOMCTBA MPOCTHIX BEIIECTB — AJIOT€HOB. XMMHYECKHE CBOMCTBA
Ha TpuMepe Xjopa (B3aMMOJEHCTBHE C MeTaljlaMH, HeMeTaUlaMM, IIejJoyamMu). XJIOPOBOAOPOI.
ConsiHast  KHCIIOTa, XUMHYECKHE CBOWCTBA, IIOJNydyeHHE, MpuMmeHeHue. [leiictBue xiopa u
XJIOPOBO/IOPOJIa Ha OpraHu3M 4ejioBeka. BakHel e XJI0puabl U UX HaAXOXKJIEHHUE B IPUPOJE.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne M (QU3NYEeCKHue CBOWCTBA IPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AnnoTpornHele MOAU(HKAIMKA KUCIOpoJa M cepbl. XHUMHUYecKue cBoicTBa cepbl. CepoBOAOpOf,
CTpoeHHe, (U3MUecKue W XUMHUYecKHe cBoiicTBa. OKCHIABI Cepbl KakK IPEICTaBUTENHN KHCIOTHBIX
okcuaoB. CepHast KUCIIOTa, (PU3NYECKHEe M XUMHUYECKUE CBOMCTBa (00IIME Kak MpeacTaBUTENs Kiacca
KHCIIOT U crnenuduueckre). XUMHUUYECKHE peakluu, Jie)allie B OCHOBE IMPOMBINIJIEHHOIO crocoba
MIOJIy4€HUsl CEpHOM KucnoThl. IIpuMmeHneHne cepHoil kucinoTsl. Coll CEpHON KUCIIOTHI, Ka4YECTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxneHnue cepsl U €€ coeluHEHUH B MpUpoae. XUMHUECKOE 3arpsi3HEHNe
OKpY>Karollel cpebl COCJUHEHUSMHU cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3JyXa M BOJOEMOB),
CIIOCOOBI €T0 MPEIOTBPAIIICHHUS.

OOm1ast xapakTepucTUKa 3JeMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCJIEHMs. A30T, pacHpoCTpaHEHUE B MpuUpoje, (PpU3MUecKHe U XUMHYECKHE CBOICTBa.
Kpyrosopot a3zora B mpupoje. AMMHAaK, ero (u3M4YecKue M XMUMHYECKHE CBOMCTBa, MOJIyueHHE U
npuMmenenue. Coau aMMOHMS, UX (U3NYECKUE U XUMUYECKHE CBOICTBa, mMpuMeHeHue. KauecTBeHHas



peaxivs Ha MOHbI aMMOHHUS. A30THas KUCIOTa, €€ moiyuyeHue, (U3NUecKue U XUMUYECKHUE CBOMCTBA
(oOmue Kak MpeacTaBUTENS Kiacca KUCIOT U crienududeckue). Vcrmonp3oBaHue HUTPATOB M COJIEH
aMMOHHSI B KauyeCTBE MHUHEPAIBHBIX YAOOpeHHH. XMUMHUYECKOe 3arps3HEHHE OKpYKAIOMIEH Cpeibl
COCMHEHUSIMHU a30Ta (KUCJIOTHBIE [OKIU, 3arps3HEHHE BO3/1yXa, MOYBBI U BoA0EMOB). Docdop,
aimotpornnbie Mogupukanuu ocdopa, dusmueckue u xummudeckne cporictsa. Okcun docdopa (V) u
dbocdopHas kucnora, puzMUECKUe U XMMHYECKHE CBOMCTBA, noiydeHue. VMcnonp3zoBanue docdaros B
Ka4yecTBE MHUHEPAIbHBIX yI00OpEHUH.

O6mas xapakrepuctrka 3eMeHToB |V A-rpynmnsl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE
CTETICHH OKHUCIIEHHUS. YTJepoJ, aUIOTPOIIHBIE MOAM(HKAINK, PpaACIpPOCTpaHEHHE B TMPUPOJE,
¢busznueckue M XUMHUYeCKue cBoMcTBa. Ajncopobums. KpyroBopor yriepona B mpupone. OKcuiabl
yriaepoja, ux (pusnyeckue M XMMHUYECKUE CBOMCTBA, JCHCTBHE Ha JKMBBIC OPTaHU3MBI, MOITYYECHUE H
MIPUMEHEHHE. DKOJIOTHYECKUE TPOOJIEMBI, CBSI3aHHBIC ¢ OKCHUIOM yriepoaa (1V), runoresa rinobdaabHOTO
MOTEIUICHUST KIIMMaTa, TMApHUKOBBIA 3QdeKkT. YronpHas KHCIOTa W €€ CONHM, uX (QU3NYECKUEe U
XMMHUYECKHE CBOICTBa, MoJiyueHHe M mpuMmeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI
Hcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayanbHbIEe TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja (MeTaH,
9TaH, OTWJCH, AaleTWICH, OJTaHOJ, TJHIEPHH, YKCyCHas Kuciora). [IpupomHble HUCTOUYHUKU
yIIeBOIOPOA0B (yroiib, MPUPOAHBIH ra3, HeTh), MPOAYKTHI UX MepepadoTku (O€H3MH), UX POJIb B OBITY
Y TIPOMBIIIICHHOCTHU. [I0oHSATHE 0 OMOJOTHYECKH BaKHBIX BEIIECTBAX: )KHUpaxX, OeiKax, yrieBo1ax — U uxX
poJU B )KM3HM YenoBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUH.

Kpemunii, ero ¢usnveckne u XMMUYECKHE CBOWCTBA, MOJy4YeHHUE W NpuMeHeHue. CoeqMHeHUs
KpemHusi B mpupozae. OOmme mnpencraBieHus o0 okcune kpemuus (IV) u kpemHUEBOHM Kuciore.
Cunukartel, UX UCHOJIB30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BakHeHIIne CTPOUTENbHBIE MaTepPHAaIbL:
KepaMHuKa, CTEKJO, LIeMEHT, OeToH, kene300eToH. I[Ipobmembl 0e30MacHOr0 HUCHOJIB30BAHUS
CTPOUTENIbHBIX MaTEPHUAIOB B TIOBCETHEBHOM KHU3HH.

Xumuueckuii 3xcnepumenm:

u3ydeHne oOpas3IoB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI, IPOBEACHUE
KAueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HaONIOJCHHWE MPU3HAKOB HUX TMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYEeCKHe W XUMHUYECKHE CBOWCTBA TAJIOT€HOB M HMX COCTUHEHHH (BO3MOXKHO
UCIONIb30BaHHWE BHJIEOMATEPHANIOB), O3HAKOMIIEHHE C o0OpasliaMd XJOpPHAOB (TaJOTeHUIOB),
O3HAKOMJIEHHE C 00pa3IaMu cepbl M e€ CoeTMHEHUSIMH (BO3MOXKHO HCITOJIb30BAHNE BHIEOMATEPHAIIOB),
HalOmoIeHue mporecca oOyraMBaHUS caxapa IMOoJA JCHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI,
U3Y4YEHHE XUMHUYECKHX CBOMCTB pa30aBIE€HHOW CEPHOM KUCIOTHI, IPOBEICHNE KAUYECTBEHHON peakuu
Ha cynb(}aT-uoH U HaONOIeHUE MTPU3HAKa €€ MPOTeKaHHsl, O3HAKOMIICHHE ¢ PU3NYECKUMHU CBONCTBAMHU
a3oTa, (pochopa 1 ux coeAMHEHUH (BO3MOXKHO UCMOIb30BaHUE BUAEOMATEPUAIIOB), 00pa3liaMy a30THBIX
u QochopHbIX ynoOpeHHid, ModydeHne, coOMpaHue, paclo3HaBaHUE M U3YYEeHHE CBOWCTB aMMMaKa,
MPOBEJICHUE KAaYECTBCHHBIX peaklidi Ha WOH aMMOHHS W (ocharT-uoH W H3ydeHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOACWCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO
WCTIOJIb30BaHNE BUICOMATEPHUAIIOB), H3YYCHHUE MOJIENIeH KPUCTANIMYECKUX PEeImETOK anmasa, rpadura,
¢bynaepeHa, 03HaKOMJICHHE C MPOIIECCOM aCOPOIMH PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIIEM
M YCTPOWCTBOM TMPOTHBOTa3a, IOJNy4YeHHe, COOMpaHHWe, paclo3HaBaHWE W W3YYCHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEIeHUE KAYeCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBI M U3YyYEHUE
MPHU3HAKOB MX TPOTEKAHWs, O3HAKOMIICHHE C TPOIYKIHNEH CHIMKATHON MPOMBIIUIEHHOCTH, PEIICHHE
IKCIIEPUMEHTATBHBIX 3aa4 10 TeMe «BakHel e HeMeTallIbl U UX COeTUHEHUSD.

MeTajibl M MX COEIMHEHHUS

OO0mas XxapakTepuCcTUKa XUMHUYECKHX DJIEMEHTOB — METAZIOB Ha OCHOBAaHUU HX TIOJIOKEHUS B
[Tepuonnueckoit cucreme xumudeckux 3nemeHToB . MI. MenneneeBa u ctpoenus atomoB. CTpoeHne
MeTaJJIOB. MeTanndyeckasi CBSI3b U METAINTNYECKasi KPUCTAJUIMUECKas peréTka. DINeKTPOXUMUYECKUT
pAN HampspKeHU MeTawioB. DU3MYecKne W XUMHUYECKHE CBOWCTBA MeTauioB. OOmme crocoObl
noJjrydeHus MeTauioB. [IoHATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.



[Ilenounsle MeTayuIbl: MOJNOKEHHE B lleprogudeckol cucreMe XUMUYECKHX diaemMeHToB /[l .
MenpeneeBa, CTpO€HUE UX aTOMOB, HaXOXJAeHUE B Mpupojae. Puznueckue U XUMHUYECKUe CBOMCTBA (Ha
npumMepe HaTpust ¥ Kanusi). OKCUIBI U TUAPOKCUABI HATpUs U Kayus. [I[puMeHeHne 1meJ0uHbIX METAJIJIOB
U UX COCIUHEHUN.

[IlerouHO3eMENBbHBIE METAUIBl MarHvii M KaJbLMK: IOJOXeHHEe B Ilepmonuueckoi cucreme
xumuyeckux snemeHtoB JI. WM. MenneneeBa, cTpoeHME HMX aTOMOB, HAaxO0XXJIEHHE B IPUPOIE.
duznyeckrue U XMMUYECKHEe CBOMCTBA MarHusl U Kalblusi. BakHeume coequHEHUS KaJIbIus (OKCH],
TUIPOKCH, coin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuit: nonoxenue B [lepuoandeckoit cucreme xumudeckux uemeHTos . 1. Menneneesa,
CTPOEHHE aToma, HaxoxJaeHue B mpupoje. dusmyeckne M XUMHYECKHE CBOMCTBA AJIFOMHHMS.
AMpoTepHbIE CBOICTBAa OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: nonoxenue B Ilepuoguueckoit cucreme xumuueckux anemeHToB . M. Menneneena,
CTPOEHHME aTOMa, HaXOXJAE€HHE B Ipupone. Pusznyeckue U XUMHUYECKHE CBOMCTBa jxene3a. OKcHlbl,
ruapokcubl U coiu xxenesa (1) u sxenesa (111), ux cocra, cBoWCTBA U MOTy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C O0pa3llaMd METAJIOB U CIUIABOB, UX (PU3UYECKHUMH CBONCTBAMH, HU3y4YCHHE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUS OKCHIA KalblUsl U HATPUS C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHHs Keyne3a B KUCIOopoJe (BO3MOMKHO
UCIOJIb30BaHNE BUICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX PEaKlUi Ha HOHBI: MarHus,
KaJIbIIWs1, TFOMUHIS, HKa, xkene3a (1) u xenesa (111), menu (1), HabaroneHE M ONTUCaHKE TPOIIECCOB
OKpalllMBaHUsl IUJIAaMEHH HOHAMH HaTpusi, Kajausd U Kajblusd (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCH/IA ATIOMUHUS U THIPOKCHIA [TUHKA,
pelIeHne 3KCIePUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasulbl U UX COCUHEHUSD.

XuMHus H OKpYKaloLas cpeaa

BemectBa u MmaTepuabl B HOBCEIHEBHOM )KM3HU YesloBeKa. bezonacHoe UCoib30BaHUE BELLIECTB
Y XMMUYECKUX peakiuii B ObITy. [lepBas oMol Mpu XUMMHUYECKUX 0XKOTaX M OTPABICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYyKarolled cpeapl (mpelenbHas TOMyCTUMas KOHIICHTpaIus
Beulects, nanee — [1/IK). Ponb XxumMuu B penieHnu 3K0JI0rH4ecKuX MpooieM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUalbl).

Mesicnpeomemmnie céasu

Peanuzanus MexnpeaIMeTHBIX CBS3€HM MpU M3YYEHHHM XMMHUHU B 9 Kiacce OCYHIECTBIISETCS uyepe3
UCIIONIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHMA, TaK ¥ TOHITHHA, SIBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IHKIIA.

OOmre ecTecTBEeHHO-HAyYHbIE TOHSATHUS: HAy4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHSs, aHaJH3,
CUHTE3, KJacCHU(pHUKaIus, NEPUOAUYHOCTb, HAOIIOJEHNE, SKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN (D PEKT, TEXHOTIOT S, MaTepPHAIIBI.

®duszuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOMbI, PaIMOAKTUBHOCTb,
MOJIEKYJa, JJIEKTPUYECKUH 3apsll, MPOBOJHUKU, TOIYIMPOBOAHUKHU, TUAIEKTPUKH, (OTOIIEMEHT,
BELIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE BEUIeCTBa, Tra3, pacTBOpP, pPAaCTBOPUMOCTD,
KpUCTAININYECKasi pemIéTka, CIUIaBbl, (U3MUECKHE BEITUYHMHBI, C€IUHUIBI HU3MEpPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHIIE.

buonorusi:  gorocunTes, aApIxaHue, Ouocdepa, HIKOCUCTEMA, MHUHEpAJIbHBIE YHAOOpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IIO XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUASA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS IPOTPAMMbI OCHOBHOT'O OOIIETO 00pa30BaHUs JOCTUTAIOTCS
B X0Jl¢ 00y4eHHUs] XMMUHU B €IMHCTBE Y4eOHOW M BOCIHUTATEIbHOH JEATENbHOCTH B COOTBETCTBUU C
TPAJIULUOHHBIMU POCCUHCKUMU COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
IPUHATBIMU B OOILIECTBE MpaBWJIaMH W HOPMaMH IIOBEJECHHUA M CIIOCOOCTBYIOT Hpoleccam
CaMOII03HaHUs, CAMOPAa3BUTHUS U COLMAIM3ALMH 00Y4arOIIHUXCS.

JIMYHOCTHBIE Pe3ybTAThl OTPAKAKOT FOTOBHOCTh O0YYaIOIINXCSI PYKOBOJCTBOBAThHCS CUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMil M PACIIMPEHUE ONbITA AESITEIbHOCTH HAa €€ OCHOBE, B TOM
4HCJIe B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHHUSL:

LIEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HACJIEUI0, TIOHUMaHWs 3HAYEHUS XMMMUYECKON HAayKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CIOCOOHOCTH BJIQIETh JOCTOBEPHOM HH(popManMend O MEepefoBbIX AOCTHKEHMSIX M OTKPBITHAX
MHUPOBOM U OT€YECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpONCTBE MUpa U
00111eCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEICTABICHUS. O COLMAIBHBIX HOPMax M IpaBUWIaxX MEXJINYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B 00LIECTBEHHO I0JIE3HOM,
y4eOHO-UCCIIEIOBAaTENIbCKOM, TBOPYECKOM M JAPYIMX BHAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HoOoOpa3HON COBMECTHOHM JESTEIBHOCTH NpPU BBIMOJHEHHH YYEOHBIX, MO3HABATEIBHBIX 3a/ad,
BBIMOJIHEHUM XHUMHYECKUX OKCIIEPUMEHTOB, CO3JAaHUU Y4YEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3alMMOIIOHUMAHUIO M B3aMMOIIOMOIIM B Ipollecce 3TOM Y4eOHOH JesTeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEICHUE M IIOCTYIIKA CBOMX TOBApHILEH C NO3ULMM HPABCTBEHHBIX U MPABOBBIX
HOPM € Y4ETOM OCO3HAHHMS MOCIEACTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMHMUYECKOH peakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTUs HAyKHM M COCTAaBJISIIOIIME OCHOBY Ul IIOHUMaHHUS CYHIHOCTH
HAay4YHOM KapTHHBI MHpa, NPEJCTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS MPUPOJBL,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHON CPENOH, O POJIM XMMUH B IIO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

[03HABaTE/IbHbIE MOTHBBI, HAlpaBlI€HHbIE Ha TMIOJYy4EHHE HOBBIX 3HAaHUM 1O XUMUH,
HeoOXOoAUMBIE Ui OOBSICHEHUS HAONIOJaeMbIX IPOLECCOB M SBJIEHHWH, IO3HABATENIbHOM,
MH(OPMALIMOHHONW M YMTATENbCKOW KYJIbTYPhI, B TOM YHCJE HABBIKOB CAMOCTOSTEIBLHOM pabOThI C
y4eOHBIMM TEKCTaMH, CIPABOYHOM JHUTEpaTypod, MAOCTYMHBIMH TEXHHUUYECKUMH CpEACTBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4YeHHI0O M MO3HAHMIO, JI0003HATEIbHOCTb, T'OTOBHOCTH U CHOCOOHOCTH K
caM00Opa30BaHUIO, TMPOCKTHONW M HCCIEAOBATEIBCKOM JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOUIEHMS K CBOEMY 3[0pPOBBIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEICTBUN U HEMPUITHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJI, HApPKOTUKOB, KYypEHHs), HEOOXOJUMOCTH COOJIIOJCHHMS TpaBuwil O€30MacHOCTH TpH
oOpallleHuu ¢ XUMUYECKMH BEIIeCTBAaMU B OBITY U PEeabHOM KU3HU;

5) TPyA0BOTO BOCIUTAHUS

MHTEpPEC K MPAKTUYECKOMY H3yUEHUIO Mpodeccrii u Tpyaa pa3iuyHOro poja, yBaKeHHE K TPyLy
U pe3yabpTaTaM TPYIOBOH AESITEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUs NMPEAMETHBIX 3HAHUN
[0 XMMHUH, OCO3HAHHBIA BBHIOOP MHIMBUIYaTbHOW TPACKTOPUH MPOAOIDKEHUST 00pa3oBaHUs C YUETOM
JIMYHOCTHBIX HHTEPECOB MU CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX WHTEPECOB M IMOTpeOHOCTEH,



YCIEIIHOM TMpO(eCCHOHANIBHOW JESTeIbHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTH
alanTHPOBATHCS B MPO(ECCHOHANBHOM Cpene;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKU 11€JIeCO00pa3HOe OTHOLICHHE K IMPHUPOJE KAaK HCTOYHHUKY JXKU3HU Ha 3emie,
OCHOBE €€ CyIIEeCTBOBAaHHMSA, MOHMMAaHHE IIEHHOCTH 3J0pOBOro M 0Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3MUECKOMY U ICUXMUYECKOMY 370POBBIO, OCO3HAHUE
LEHHOCTH COOJIOEHUSI MpaBWJI OE30MacHOr0 MOBEIACHUSA MpH padoTe C BEIIECTBAMHU, a TaKXKE B
CUTyalUsIX, YTPOXKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHMA, MOJydyaeMble IpPU HM3YYEHUH XHMUH, JJIs PEUICHUs 3a/ad,
CBSI3aHHBIX C OKPY)KAIOIIEH IIPUPOJHOM CPENOH, [UIsl MOBBIIIECHUS YPOBHS 3KOJOTMYECKOU KYJBTYPBI,
OCO3HAHMA TIO0ATBFHOIO XapaKTepa SKOJOTMYECKUX MpOoOJIeM M IMyTeH WX pelIeHHs MOCPEACTBOM
METOJI0OB XMMHMH, KOJIOIMYECKOIO MBIIUICHHS, YMEHUSI PYKOBOJACTBOBAaTbCA UM B I03HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEIJMETHBIE PE3YJIbTATbBI

B cocraBe wMeranpeaMETHBIX pPE3YyJIbTAaTOB BBIACISAIOT 3HAYMMbIE I (HOPMUPOBAHHS
MHUpPOBO33pEHUsl OOIEHAY4YHble TOHATHUA (3aKOH, TEOpHs, NPUHIMI, TUNOTe3a, (GaKT, CUCTEMA,
IIPOLIECC, AKCIEPUMEHT M JPYroe.), KOTOpbI€ MCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IpeaMeTax U IMO3BOJSIIOT Ha OCHOBE 3HAHMH W3 3TUX NPEAMETOB (OPMHUPOBATH IMPEICTABICHHE O
LEJIOCTHOM HAay4yHOH KapTMHE MHpa, U YHUBEpCAJIbHbIE YdeOHble JeHCTBUS (IIO3HABAaTEJbHBIE,
KOMMYHUKATHBHbBIC, PEryJIATUBHBIE), KOTOpble oO0ecrneunBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIIEHUIO YU€OHOU JESITENbHOCTH.

ITo3naBaTenbHbIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble Jlornueckue AeicTBHA:

YMEHHs UCIOJIB30BaTh MPUEMBI JOTMYECKOIO MBILIUIEHHUS IIPY OCBOCHUHU 3HAHUI: pacKpbIBaTh
CMBIC XMMHUYECKUX MOHATUMN (BBLIEIATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBATh B3aUMOCBSI3b C
JIPYTUMH TIOHSATHSIMM), HCIIOJIb30BaTh HOHATHUS A OOBSCHEHHS OTAEIbHBIX (DAKTOB U SBICHMIH,
BBIOMPATh OCHOBAaHUS W KPUTCPUHM ISl KIACCH(PUKAIMM XUMHYECKHX BEIIECTB M XHMHUYECKHUX
peakluii, ycTaHaBJIMBAaTh MPUUYUHHO-CIEJACTBEHHBIC CBS3U MEXAy OOBEKTaMHU M3Y4EHHUs, CTPOMUTH
JIOTUYECKUE pacCykIeHUs (MHAYKTUBHbIE, JAE€IyKTHUBHBbIC, [0 AaHAJOTUM), JeNaTh BBIBOJABI U
3aKJIFOYEHNS;

yMEHHE MPUMEHATh B IIpollecce IO3HAHUS TNOHATUSA (IpEeIMETHble W MeETalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCHOJb3yeMble B XUMHH, NpeoOpa3OBbIBATH IIHUPOKO
MpUMEHsSIEMblE B XHMHUU MOJEJIbHBIE MPEJICTaBICHUS] — XUMHYECKMH 3HAK (CHMBOJ DJIEMEHTA),
XUMHYeckas (opMyiia U ypaBHEHHE XMUMUYECKOH peakiuy — MpH pelieHHH y4yeOHO-IT03HaBaTEIbHbBIX
3a1a4, ¢ y4€TOM ITHUX MOJEIbHBIX IPEACTABICHUN BBIABIATh M XapaKT€PU30BATH CYIIECTBEHHBIE
MIPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIHH, BBIABIATH OOLIHE
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBA3W W IPOTUBOPEUYHs B H3Y4YaeMBIX Ipoueccax M
SBJICHUSX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHE UCIIOJIB30BaTh MOCTaBJICHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHMSI, a TAKXKE B
KauecTBE OCHOBBI JUIsl (DOPMHMpPOBAHHUS THIOTE3bl MO MNPOBEPKE IMPABUIBLHOCTH BBICKAa3bIBAEMBIX
CYKJICHU;

NpUOOpETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpraHM3allMM U MPOBEJCHUI0 YYEHUYECKHX
HKCHEPUMEHTOB, yMEHHe HaOII0/aTh 3a XOJOM IpOIecca, CAMOCTOSTENbHO MPOTHO3UPOBATH €ro
pe3ynbrar, (opMmynupoBaTh 0000IIEHHS U BBIBOABI [0 pe3yJbTaTaM MPOBEIEHHOTO OIbITA,
HCCIIEIOBAHMsI, COCTABIIATh OTYET O MPOETaHHOM padorTe.

PabGora ¢ undgopmanmeii:

yMEHHUE BBIOMpAaTh, aHAJIU3UPOBATh M HMHTEPIPETUPOBATh MH(DOPMAIMIO PA3IUYHBIX BUJOB U
dbopM mpelCTaBICHUs, MOJy4aeMyl M3 pPa3HbIX HCTOYHHMKOB (HAy4YHO-TIOMYJSpHas JUTEparypa
XUMHUYECKOrO COJEepXaHMs, CIpPaBOYHBIe MocoOus, pecypchl MHTepHeTa), KPUTUYECKH OICHMBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;



YMEHHUE MPHUMEHATh Pa3IMYHbIe METOABI M 3alpoChl NMPH MOUCKE M 0TOOpe MHpOpManuu H
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX ISl BBIIOJHEHHS YYEOHBIX M IIO3HABATENIBHBIX 3a7ay
OmpeAeN€HHOr0 THIA, NPUOOpETEeHWEe oOomnbiTa B 00JACTH HCIIOJB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHM, OBJIaJIeHUE KyNbTYpOH aKTUBHOIO HCIOJb30BAHUS PA3IMUHBIX
MOUCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMpATh ONTHMAIbHYIO (OPMY IpEACTaBICHUs WHPOpMALUN
U WUIIOCTPUPOBATh peIlaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMaMmu, ApyruMu (opmamu
rpaduKu U UX KOMOUHAIUSMU;
YMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Ipolecce Y4eOHOH U HCCIIENOBaTENIbCKOM
JESITeTbHOCTH MH(OPMAIMIO O BIMSHUU MPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAaHCIOPTa Ha
COCTOSIHUE OKPYXKAIOLIEH NMPUPOIHON Cpebl.
KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBUSA:
YMEHUs 3aJaBaTh BOIPOCH! (B XOA€ auajora M (MiaM) JUCKYCCHM) IO CYIIECTBY 0OCYyKAaeMoil
TEMBI, (POPMYIMPOBATH CBOM MPEIOKEHUS OTHOCUTEIILHO BBIOJIHEHHS MTPEIOKEHHON 3a/1auu;
YMEHUS NPEICTaBIATh MOJy4YEHHbIE Pe3yJbTaThl MO3HABATENLHOU AEATENbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JejaTh MPE3EHTALNI0 PE3yJIbTaTOB BBINOJHEHUS XMMHUYECKOTO IKCIEPUMEHTA
(;1abopaTopHOro oImbiTa, Ja00paTOpHON pabOTHl MO HCCIEAOBAHUIO CBOMCTB BELIECTB, Y4€OHOIO
IIPOEKTA);
yMEHHUS Y4eOHOIo COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW II03HABaTEILHOW WU
MCCIIEIOBATEILCKON JICATEIIbHOCTH MPH PELICHWH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE yuéTa OOIMIMX
UHTEPECOB M COIJIACOBAHUS MO3ULUI (0OCYX/JeHUs, OOMEH MHEHHUSIMM, «MO3TOBBIC ILITYPMBI»,
KOOpJMHAIIUSI COBMECTHBIX JIEUCTBUM, ONpPENEICHUE KPUTEPUEB IO OLCHKE KAaYeCTBA BHIIOJHEHHON
paboThl U ApyTHUE).
PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:
YMEHHE CaMOCTOSTENIbHO OINpPENeNaTh LU JeSITEeIbHOCTH, IJIaHUPOBaTh, OCYILECTBIATH,
KOHTPOJMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENIHOCTb, BBIOMpaTh Haubosee
3¢ deKTUBHBIE CIIOCOOBI pelieHHs] y4eOHbIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENIBHO COCTaBIISATh
UM KOPPEKTHPOBATh MNPEJIOKEHHBIA AJTOPUTM JEUCTBUM IPU BBINOJHEHUM 33JaHUA C Y4ETOM
IIOJy4eHHUsT HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIEeCTBAX M PpEaKUusX, OLCHHUBATh
COOTBETCTBHE IOJIYUEHHOTO PEe3yJibTaTa 3asiBICHHOH 1€, YMEHUE HCIIOJIb30BAaTh M aHAIM3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHHM.
MNPEAMETHBIE PE3YJbTATHBI
B cocraBe nmpeaMETHBIX pE3yNbTAaTOB IO OCBOGHHUIO  O0S3aTENBHOIO  COJEpIKaHUf,
YCTAaHOBJIEHHOIO  JaHHOW  (enepanbHOl  paboueil  mporpamMmoi,  BBIAEISIOT:  OCBOCHHBIE
o0yJaroIMMUCs Hay4Hble 3HAHMs, YMEHHUS U CIIOCOObI AEUCTBUI, crienudpuueckue s MpeIMEeTHOMN
o0nactu «XUMHSA», BUIBl JAEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHSA, €r0 HWHTEpPIIpPEeTalUH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYALUX.
K o1y 00yuyenus B 8 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
® pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHUX IOHSTHUH: aTroM, MOJIEKyJla, XUMHYECKHM
AJIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAsI aTOMHAs U MOJEKYJspHas Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJIIPHAsl Macca, MaccoBasi J0JIsl XUMUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTA, OCHOBaHME, COJb, AJIEKTPOOTPHUIIATEIILHOCTD, CTEIIEHb OKUCIICHUS,
XUMHUYECKas peakuus, KilacCUQUKalus peakiuil: peakuud COEIUHEHUs, peakluu
pas3NoKeHus, peaklMy 3aMEelICHUs, peakMi OOMeHa, 9K30- M PHJO0TEPMUYECKHE pEeaKIuH,
TerioBoM 3¢ (deKT peakuuu, sIpo aroma, dIEKTPOHHBIM ClIOi aToMa, aTOMHas OpOUTalb,
paaMyc aToMa, XMMHUYECKas CBs3b, MOJSPHAs M HEMOJSAPHAs KOBAJIECHTHAs CBA3b, MOHHAA
CBSI3b, HOH, KATHOH, aHHOH, PacTBOP, MaccoBast 10JIsl BelecTBa (MPOIIEHTHAs KOHLIEHTPALIHS)
B PacTBODE;

® WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSATH 3TH MOHSITUS
IIPY OMMCAHUM BEIECTB M UX MPEBPAIICHU;



UCTOJIb30BATh XUMHUECKYIO CUMBOJIHUKY JJIsi COCTaBJICHHUS (DOPMYJ BELIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUIL;

OIpENeNIATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEAWHEHHSX, CTENCHb
OKHCIICHHS D3JEMEHTOB B OWMHApHBIX COCIMHEHMAX, NPUHAUIEKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJIACCY CO€MHEHUH 10 GopMyinaM, BUJ XMMUUYECKON CBS3U (KOBAJIEHTHAsS U
MOHHAsl) B HEOPIraHUUYECKUX COCIUHEHMSIX;

packpsiBaTh cmbIca [lepuommyeckoro 3axona JI. M. Mengeneesa: AeMOHCTpPHPOBATH
IIOHMMAaHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHMX JJIEMEHTOB OT MX
nosioxkeHus B [lepuonnueckoi cucreMme, 3aKOHOB COXPAaHEHMs MacChl BELIECTB, IIOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYE€HHMs, 3aKOHa ABOrazipo;

OIMCHIBATh M XapaKTepu3oBaTh TabamuHyo popmy Ileprogmueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB: Pa3JINYaTh MOHATHUS «IJIaBHAs MOArpymnma (A-rpymmna)y» u «mobdovYHas MoArpymnmna
(b-rpynmna)», manele u 60nbLIME EPUOABI, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCA B
tabmuue «llepuonmueckas cucrema xumudeckux odmemeHToB J[. M. MenneneeBa» c
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHUX 3JEMEHTOB (COCTaB U 3apsij
sJipa, 0011ee YUCIIO 3JIEKTPOHOB U PACIIPEIETICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);
KJaccu(UUUpPOBaTh XUMHMUYECKHE 3JIEMEHThl, HEOpPraHWYeCKHEe BEIIEeCTBA, XHUMHUYECKUE
peakiuH (1Mo YUCIly U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (OMHICHIBATH) OOIIME XUMUIECKHAE CBOMCTBA BEIIECTB PAa3IMYHBIX KIJIACCOB,
IIOATBEPKAsl OINHUCAHWE IPUMEpPAMU MOJEKYJISPHBIX YPAaBHEHUMH COOTBETCTBYIOLIMX
XUMHYECKHUX PEaKLIM;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HMX KAade€CTBEHHOIO COCTaBa,
BO3MO>XHOCTH NPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBUIX;

BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MACCOBYIO JIOJIFO
XUMHAYECKOTO JIEMEHTa M0 (OpMyJie COCTUHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
IIPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIUY;

INPUMCHATH OCHOBHBLIC OIICpalun MBICIIUTEIIHbHOM JACATCIBHOCTH — aHaJIu3 MW CHHTE3,
CpaBHEHHE, 0000IeHNe, CHCTEMaTU3allll0, KiIacCu(UKaIMIO, BBIABICHUE TPUYUHHO-
-CIeJICTBEHHBIX CBsI3ed — U1 M3y4eHHs] CBOMCTB BEIIECTB M XUMHUECKUX PEaKIUH,

€CTeCTBEHHO-HAyYHBIE METOJBI TO3HAaHUS — HAOJIOJEHWE, HM3MEpPEHHEe, MOJCIHPOBAHME,
HKCHEPUMEHT (peaslbHbI 1 MBICJICHHBIH);

cleoBaTh ~ IpaBWJIaM  I[IOJIb30BaHMS ~ XMMHYECKOM  Tocylod W J1abopaTOpHBIM
o0opynoBaHHEM, a TaKKe NpaBHJIaM OOpalieHnss C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSMHU IO BBIOJHEHUIO J1a0OpPaTOPHBIX XMMHUYECKUX OIBITOB IO IOJIYYEHHUIO U
cOoOMpPaHMIO Ta3000pa3HbIX BEIIECTB (BOIOPOAA M KUCIOPO/Ia), IPUTOTOBIEHUIO PAaCTBOPOB C
orpe/ieIEHHOW MaccoBOW Joyel pacTBOPEHHOIO BEIIECTBA, IJIAHWPOBAaTh M IMPOBOJIUTH
XUMHAYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MIENIOUEH M KHCIIOT C IIOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (eHOIPTAICHH, METUIIOPAHXK U APYTHE).

K xoH1y 00yuyenus B 9 kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpaXkarThb
c(OPMHPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHN: XHWMHUYECKHH OJJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, AaHWUOH, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
3JEKTPOOTPUIIATENILHOCTD, CTETIEHb OKUCJICHHS, XMMUYECKas pEaKius, XUMMUYECKasi CBS3b,
TEIUIOBOM  3(PQeKT peakuuud, MOJb, MOJSIPHBI O00BEM, pacTBOp, dJIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  AJNEKTPONUTUYECKAs]  IUCCOIMAIMS, PEaKIUu HOHHOTO  OOMeHa,
KaTaiu3aTop, XUMHUYECKOE paBHOBeCHE, oOpaTuMble U  HEoOpaTUMbIE  PEaKIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMK, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHUE, AJUIOTPOMNHs, aM()POTEpHOCTh, XUMHYECKasi CBS3b (KOBaJ€HTHAs, MOHHAs,
METaJNTNYecKasi), KpHUCTaUIMUecKasi perérka, KOppo3us METajuioB, CIIaBbl, CKOPOCTH
XMMHYECKOM peakiuu, mpeaenbHo gonyctuMas konuentpamus [1/IK BemecTsa;



WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATH 3TH NOHATUSA
IIPY OMMCAHUM BEIIECTB U UX MPEBPAICHUM;

UCIOJIb30BAaTh XUMHUECKYI0O CHMBOJHUKY JIsi COCTaBJICHHUS (DOPMYJ BEIIECTB U ypaBHEHUI
XMMHYECKUX PEAKIIU;

ONpENEATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XMMHUUYECKHX 3JIEMEHTOB B COEIUHEHHUAX
Pa3IMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COEIMHEHUI MO
dopmynaMm, BHJ XHMMHYECKOH CBs3M (KOBaJCHTHAs, MOHHAs, METAUIMYECKas) B
HEOPraHUYECKUX COEAMHEHHUAX, 3apsA]l MOHA MO0 XUMUYECKOW (opmyre, XxapakTep cpelbl B
BOJIHBIX PpPACTBOpax HEOPraHWYECKUX COCIAMHEHUW, THUIl KPHUCTAUIMYECKON PpPEIIETKH
KOHKPETHOI'O BEIIECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona J[. 1. MenaeneeBa u J1€eMOHCTPUPOBATh €ro
MOHMMAaHKE: OMHUCHIBATh M XapaKTepU30BaTh Tabun4Hyto ¢opmy lleproamueckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHasg mnoarpynna (A-rpynma)» u
«mobounast moarpynmna (b-rpynma)», Mamble u  OOJBIIME TEPHOABI, COOTHOCHUTH
0003HAaYEHUsI, KOTOpbIE HMEIOTCA B IMEPUOJUYECKOM  Tabnuile, C  YHUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, olliee
YHCIIO BJEKTPOHOB M paclpefesieHue HX IO AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX COEIMHEHUI B Ipejienax MalbIX
MIEPUO/IOB U INIABHBIX MOATPYIII ¢ Y4ETOM CTPOCHUS UX AaTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKHE DJEMEHTBHI, HEOPraHHMYECKHE BEIIECTBA, XHUMHUYECKHUE
peakuu (1Mo YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY (P QEKTY,
110 U3MEHEHHIO CTETIeHEH OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIIEHU(PUUECKUE XUMHUYECKIE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, MOJATBEP)KJasi ONHUCAHWE NPUMEpPaMH MOJEKYJISIPHbIX U HOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

COCTaBJIATh YPABHEHUS BJIEKTPOJUTHUYECKON AMCCOLMALUMM KHUCIOT, IIEJIOYEe M COJeH,
MOJTHBIE M COKpAIIEHHbIE YpaBHEHHs peakIUii HOHHOTO OOMEHa, YpaBHEHHUS pPEaKIuH,
MOATBEPKJIAIOIINX CYHIECTBOBAHUE T'€HETHMYECKON CBSI3U MEXAY BEUIECTBAMU Pa3IUYHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMA  MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca ITUX PeaKIuil;

IIPOTrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOEHMS, BO3MOKHOCTH
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MaCCOBYIO JOJIO
XUMHUYECKOT0 AJIEMEHTa Mo (opMyJie COEeAMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

co0roAaTh MpaBuia MOJb30BaHUS XUMHUUECKON MOCYAO0N U JIaOOpaTOPHBIM 000PYIOBAHUEM,
a TakKe IMpaBWia OOpalleHHMs C BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKLIHSIMH 10
BBIMOJIHEHUIO J1a0OpaTOPHBIX XMUMHMYECKHX ONBITOB 10 MOJYYEHHIO M COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIEKUCIIOro ras3a);

IIPOBOAUTH pEAKLUU, IOATBEPKAAOIINE KAaYECTBEHHBI COCTaB pa3JIMYHBIX BEILECTB!
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOAUN-, KapOoHaT-, Ppochar-, CUITUKaT-,
cyiabdaT-, TUIPOKCHI-UOHBI, KATHOHbl aMMOHHS ¥ HOHBl H3YUYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpalli MBICIUTEIBHON JAESITeIbHOCTH — aHallu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHre, CUCTEMAaTH3alUI0, BBIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBS3EH —
JUIL U3Y4YEHHUS] CBOMCTB BEIIECTB U XUMHUYECKHX PEAKLUI, €CTECTBEHHO-HAYYHbBIE METO]IbI
MOo3HaHUS — HaOJIOZeHHe, W3MepeHue, MOJCIUPOBAHHME, SKCIEPUMEHT (peajbHbIl Hu
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acoB

) 2]
- =
Ne i/ HaumeHoBaHue  pa3gejoB H  TeM = & DJIEeKTPOHHbBIE (uudposrbie)
B MPOrpamMmbl = °:: o0pa3oBaTe/ibHbIE PeCypchbl
c L] L)
o = = c 2
= £ o 5 o
54 s 'S 2'g
= < o = a
Paznea 1. [lepBoHayajabHble XUMMHYECKHE NIOHATHS
11 XuMHST — BakHas 00J1aCTh €CTECTBO3HAHMS 5 2 bu6mmoreka [IOK
' U MPAKTHYECKOM JIEeITEIBHOCTH YEI0BEKA https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
1.2 BemecTtBa 1 XMUMHYECKUE pEAKLIUU 15 1 hitps://m.edsoo.ru/7f41837¢
Htoro 1o pasneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
bu6mmoreka [JOK
2.1 Bosnyx. Kucnopon. ITonsitre 06 okcuaax 6 https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopona.Ilonsitue o Kucinorax u comsx 8 1 https://m.eds00.ru/7f41837¢
bu6mmoreka [JOK
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHMAX 5 1 1 hitps://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI HEOPTaHUYIECKHAX 1 1 1 bubmuotexa [JOK
' COeIMHEHU N https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoauyveckmii 3axkon u Ilepuoguveckasi cucrema xumudeckux iemeHToB [I. M. MenaeneeBa. CTtpoenne aTroMoB.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIHH

Ilepronnueckuii 3akoH u Ilepuonnueckas

3.1 cucremMa Xumuyeckux siaemeHtoB J[. U 7 bubmotexa

' T https://m.edso0.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma

3.2 XuMuueckas CBS3b. OKUCIUTEILHO- 8 1 Bubnuoreka
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BOCCTAaHOBUTCIIbHBIC PCAKIINN

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

Wroro no pazueny 15 BH6H_HOTeKa HOK
https://m.edso0.ru/7f41837c

PezepBHOE BpeMms 3 BH6H_H0TeKa HOK
https://m.edso0.ru/7f41837c

OBUIEE KOJIMYECTBO YACOB o 68

[NPOT'PAMME
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9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue pasnesion ]| TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [loBTOopenne u  yriyOseHue  3HaHUM 5 1 bubmmotexa HOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKUX 4 bubnmnoreka HOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHIECKAs JIACCOLIAMA. 3 1 1 bubnmoreka HOK
' XUMHYECKUE PEAKI[K B PACTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUSI
21 OO6mas XapaKTepUCTHKA  XMMHYECKHX =, 1 bubnuorexa HOK
' aneMeHTOB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
o | SO Ve e Bimors 1K
' DYIIBL p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mass ~ XapakTepUCTUKa  XUMHYECKHX
bubnmmoreka HOK
2.3 anemeHToB VA-rpynmsl. A3ot, pochop m ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
e | o e e ] 2 Bieneros 10K
' N PYTUIEL. poa https://m.edsoo.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro 1o pasneny 25
Paszgea 3. Metasuiibl M1 MX COeAMHEHU S
. bubnuoTteka HOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxxueiire Metauibl 1 UX COSIUHEHUS 16 1 2 Bubmorexa LOK

https://m.edso0.ru/7f41a636
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Uroro no pazgeny

20

Pa3znea 4. Xumus U OKpysKaomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Brbmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubsmotexa HOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KomnuectBo
JacoB -
=
[\] &) Q
Ne Tema ypoka @ = 7 DIEeKTPOHHBIE U(PPOBBIE Hcnonb3oBanue
n/m = 3 3! 00pa3zoBaTeNbHBIC PECYPCHI 000pyI0BaHUS IIEHTPa
2 g o o® «Touxka Poctay
) &g EZ2 &
5 £8 28 K
o 08 ayg
M X a B a
1 [Ipenmer xumuu. Pomp XumMuum B KU3HU 1 bubmuoreka [JOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
2 ITousarue o MeTonax MO3HAHUS B XUMHUU 1 Enbmiorexa IIOK Aaranx TeMIepaTypbl
A https://m.edsoo.ru/ff0d227e  (TepmomapHslii), CHIUPTOBKA
e H omoaiok - Tepmeee
patop P paill https://m.edsoo.ru/ff0d23dc pyz i
1ab0pPaTOPHBIM 000PYIOBAHUEM XUMHUYECKHX OMBITOB
4 Uwnctele BemectBa W cMecHn. CroocoObl 1 bu6mmoreka [JOK i[as::/)IKHOCTI/I n jg:;?;;:
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca POBO » [HHOP
KPOCKOII
[IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceit bubnnorexa [JOK Hardni STCKIPO-
) . 1 ) IPOBOAHOCTH, HU(POBON MHU-
(Ha mpuMepe OYMCTKH MTOBAPEHHOM COJN)» https://m.edsoo.ru/ff0d28c8 KpocKor
bubmuorexa [JOK
6 | Atomsi u monekyeI 1 https://m.edsoo.ru/ff0d2a6c
v XUMHUYECKHUE DJIEMEHTHL. 3HAKU (CHMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHBIE BEIIECTBA 1 bubmmorexa LIOK
p m https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJEKYIIPHOE YUEHUE 1 Enbmiorexa LIOK
YIAPHOE ¥4 https://m.edsoo.ru/ff0d2d50
10 3akoH IIOCTOSIHCTBA cocTaBsa BEIIECTB. 1 bu6mmorekxa [{OK



https://m.edsoo.ru/ff0d210c
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Xumuyeckas (opmyna. BaneHTHOCTP aTomoB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas aromMHasi Mmacca. OTHOCUTENbHAS bubnmoreka [JOK
MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast [0JIsT XHMHYECKOIO DJJIEMEHTA B bu6mmoreka [JOK
COCTMHEHUU https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
13 KonnuecTtBo BemectBa. Monb. MonsipHas macca https://m.edsoo.ru/ff0d5230
14 duznyeckue u XUMHUYECKHE  SIBJICHHUS. bubnunoreka [JOK Jatuuk TEeMIEPaTyphl
XUMHAYECKast PeaKIIHs https://m.edsoo.ru/ff0d37fa  mnaTuHOBEII
[Ipu3Haku W ycjaoBHs MPOTEKAHUS XUMHUYECKUX bubnnoreka [JOK Jatuuk TEeMIEPaTyphl
15 . } .
peakiuii https://m.edsoo.ru/ff0d3al6 @ muaTHHOBBIH
16 3akoH COXpaHEHUS Macchl BEIIECTB. bubmmoreka [JOK Becwl anexTponnbie
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus kojudecTBa, Macchl BEIIECTBA IO bubnunoreka [JOK
YpaBHEHUSIM XHMHUYECKUX PEaKIui https://m.edso0.ru/ff0d5708
18 (cosumemn,  pasnonenun | saveuenn BuGmoresa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIM-IHIUKIONEIUCT. bubnnorexa [JOK
O0o0O0mIeHNE M CUCTeMAaTU3aIHsl 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Bemecta u bubnnorexa [JOK
XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
n | B o oo Covn s im0k e o anprens
Osom https://m.edsoo.ru/ff0d448e
| e e ke ook I o onpsren
’ ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
23 CriocoObl TOMY4YeHHS KHCIOpOia B 1ab0opaTopuun bubnmoreka [JOK
U TIPOMBIIIIEHHOCTH. [IpuMeHeHne Kucaopoaa https://m.edsoo.ru/ff0d497a
24 TenoBoit  3hdexT XUMHUYECKOW  peakIluw, bubmuoreka [JOK JaTank TEeMITepaTyphl
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IIOHATHUEC O TCPMOXUMHUYCCKOM YpPaBHCHHH, K30~
N QHAOTCPMHUUYCCKUX PCAKIUAX

TormmBo (HedTh, Yyroiab U MeTaH). 3arpsA3HEHUE

https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK

IUIATUHOBBIN

Iudposas maboparopuss 110

25 . 9KOJIOTHHU (JAaTYUK YIIEKUCIIOTO
BO3/yXa, CIIOCOOBI €T0 MPEI0TBPAICHHSI https://m.edsoo.ru/ff0d4c4a rasa H KHCIODOIa)
26 | omgusnne n copmpamic mieTopos, myoms bunorexa LIOK cocrann sy Chmront
- ’ https://m.edsoo.ru/ff0d4ae2 ’
€ro CBOMCTB»
27 Bogopon — »meMeHT W TpPOCTOE BEIIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
o8 @u3nyecKue U XUMHUYECKHE CBOMCTBA BOAOPO/IA. bubmmorexa [IOK
[TpuMeHeHre Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK Hatunk pH
29 | TonsTue 0 KHCIOTaX ¥ COMIX https://m.edso0.ru/f0d50d2
30 Crioco0BbI ITOJIyYEHHS BOIOPOJa B JIadopaTopuu Enbmiorexa IOK
Y1 AOPOA patop https:/m.edso0.ru/ff0d4ddo
31 gﬁif“‘:g‘ea’; cop6alz(15 OE;FI?HC 113\‘:)_) 0 t a HI/(I)S ZI?;Z bubnmorexa LIOK I;F::I;S(B)E Bo};mI aOHpeHeHeHHﬂ
yHe p /I0pOZa, H3YH https://m.edsoo.ru/ff0d4f42 X
€ro CBOMCTBY»
. " bubnuotexa [JOK
32 Mossipabiit 00b€M ra3oB. 3aK0H ABOTaIPO https://m.edso0.ru/ff0d542e
o | o e, somwee s BuGorea 10K
N y y e https://m.edsoo.ru/ff0d55a0
I 00bEMY
oo | oo ohrbon res o sy Busorea 10K
peaxil N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 dusndeckre U XUMUYECKAE CBOMCTBA BOIbI Enbmiorexa LIOK Ipubop ana omkIToB ¢ snex-
g https://m.edsoo.ru/ff0d587a | Tpu4eckum TOKOM
. bubnuorexa [IOK Haruuk pH
36 CoctaB ocHoBanwii. [ToHsiTrie 06 HHAMKATOpPAX hitps://m.edsoo.ru/ff0d59e2
37 Boma xak pactBoputens. HaceliieHHble H bubmuoreka [JOK [HudpoBoit MUKpOCKOTT
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HEHACBIIIEHHBIE PacTBOpPBL. MaccoBas a0
BEILIECTBA B PacTBOPE

[Ipaktuyeckas pabora Ne 5 mo Teme

https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK

Beckl 251ekTpOHHBIE,
Hartumx TeMIepaTypsl
TUIATHHOBBIM

Becsl anexTpoHHbIe

38 «[IpuroroBieHrue pacTBOPOB C OIPEAECIEHHON
P . © P P pei https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
39 KonTponbnast padora Ne2 mo teme «Kucnopon. bubmmorexa [IOK
Bogopox. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHObL: COCTaB, KJIaccuuKanms, bu6mmoreka [JOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
Hatuuk pH, nozatop o0néma
JKUJKOCTH, OIOpeTKa, JaTYUK
a1 [Tonyuyenue u XUMHUUYECKHUE CBOMCTBA bubmmorexa [IOK TEMIIEpaTypbl  IUIATHHOBBIM,
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e = marumk naBiaeHUs, MArHUTHAs
MelIajIKa
OcHoBaHus: COCTaB, KJaccuukanus, bubnuotexa [JOK
42 )
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
Hatuux pH, nozatop o0béma
JKHIKOCTH, OIOpeTKa, IaT4uK
43 ITonydyeHue u XMMHUUYECKHE CBOMCTBA OCHOBAHUM bubmaorexa [JOK Telene aTyphbl pnnaTI/IEOBHﬁ
i https://m.edsoo.ru/ff0d67ca patyp ’
JIATYUK JaBJIEHUS, MAarHUTHAS
MeIlagKa
Kucnorsr: COCTaB, KIaccupuKaIus, bubnmoreka [JOK Hatuuk PH
44 ]
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
Hatunk pH, nozatop o0néma
KUJKOCTH, OIOpETKa, MaT4hK
. bubnunorexal [OK TEMIIEpaTypbl  IUIATHHOBBIM,
45 [TonydeHnne u XUMHUYECKUE CBOMCTBA KUCIOT ]
https://m.edsoo.ru/ff0dfee2 | marumx maBneHwus,, MarHUTHAs
MeIIaJIKa
46 Comu (cpemHue): HOMEHKJIATYpa, CHOCOOBI bubnmoreka [JOK Hatuuk pH
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IMOJIYYCHHUSA, XUMHUYCCKHUE CBOMCTBA

https://m.edso0.ru/00ad9474

[Ipaktnueckas pabora Ne 6. Pemenue

bu6mmoreka [JOK

47 SKCIEPUMEHTAIBHBIX 33/1a4 MO TEME j(OCHOBHBIe https://m.eds00.ru/00ad9b7c
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI
48 I'enetnueckas CBSI3b MEXKY KJIaccaMH bu6mmoreka [JOK
HEOPraHUYeCKUX COCIUHECHUI https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3aIUs 3HAHUI Eubmorexa LIOK
B 8 https://m.edsoo.ru/00ad9cb?2
Koutponbuas pa6ora Ne3 mo teme "OcHoBHBIE bubnuoreka [JOK
50 “n .
KJIACChl HEOPTaHMUYESCKUX COCAMHEHHN https://m.edsoo.ru/00ad9ela
o | e roms o Yoo BuGorera LOK
: pyn A https://m.edso0.ru/00ad9ffa
DJIEMEHTOB
[Tepuonnueckuit  3akoH u  Ilepmomnueckas Bubmiorexa LIOK
52 cucTeMa XMMU4Yeckux onemeHtoB JI. . .
https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuosapl, rpynmbl, HOATPYIITBI bubmorexa [IOK
PHOJBL TPY » TIOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX SEp. bubnuotexa [JOK
H3oToms! https://m.edsoo.ru/00ada342
o | CoToome, mcpowmn otononex e B LOK
proa o https://m.edsoo.ru/00ada6bc
Menpeneena
o | A oo S e B LOK
proa o https://m.edsoo.ru/00ada824
Menneneena
| e Buorra LOK
p ThA HayK p v A https://m.edsoo.ru/00ada96e
— y4u€HBIH, Me1aror U rpakKIaHuH
58 DJIEKTPOOTPULIATEILHOCTh ATOMOB XHUMHUYECKUX bubnuoreka [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumuyeckas CBs3b bubnuoreka [IOK JlaTyuk TeMiiepaTypsl
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https://m.edsoo.ru/00adac34

HHaTHHOBBIﬁ, JaT4YUK TEM-

60 KoBasieHTHas1 mosisipHast XMMUYECKasi CBSI3b 1 bubmorexa [IOK HEPATYPHL TEPMOTIAPHE
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAs XUMUYECKasl CBSI3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab9
bubanoreka [IOK
62 Crenens oxucnenus 1 https://m.edsc])_E).ru/OOadanS
63 OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 EES;I:I;/?TTLGeI;jaS(I)_E)(.)rIS/O 0adb076 HaTZﬁE:;X:;S;TypH
bubmoreka [JOK atuuk pH
64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 hitps://m.e dS(I)_E).ru 100adb076 A P
65 Koutponbuas pabora Ne4 mo teme «CtpoeHue 1 bubnnoreka [JOK
aToma. XMMHYECKas CBI3b) https://m.edsoo.ru/00adb486
66 PezepBHbrit YPOK. O6o06menne ooy bubmmorexa [IOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00adb33c
67 Pe3epBHbIi YPOK. O06o061eHne nooy bub6nuorexa [IOK
cUcTeMaTU3alus 3HaHUI https://m.edso0.ru/00ad9cb2
68 Pe3epBHbIit YPOK. O60061meHne ooy bubnnorexa [JOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KommuectBo yacoB

xR
Ne Tema ypoka E % % DNEKTPOHHBIE  IHU(PPOBEIC Hcnonb3oBanue
n/m e 2 g o0Opa3oBaTeNbHbIE PECYPCHI o0opyoBaHUS IIEHTpa
o g Z F B 2 «Touka Pocra»
= E ol ¥ ol ©
3 53¢ &8¢ §
aa) 2 a E a K
1 [lepuoanueckuii 3akoH. Ilepuoaunueckas cucrema 1 bubnmnoreka HOK
xumuueckux 3nemenTos JI. Y. Menneneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTHU B W3MEHECHUU CBOICTB 1 bubnuorexa HOK
XMMHAYECKHX 3JIEMEHTOB MIEPBBIX TPEX MEPHOI0B https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus m HOMEHKIATypa HEOPTaHUYECKUX 1 bubnmnoreka HOK
BCIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eckor CBSI3M M TUIBI KPUCTATTUMYECKHUX 1 bubmanoreka HOK
peméTox https://m.edsoo.ru/00adbac6
KontponsHast padora Nel nmo teme «IloBropenue u
5) yrayOjeHue 3HaHUM OCHOBHBIX pasfenoB kKypca 8 1 1
KJlacca
JlaTumk 3JIEKTPO-
6 Knaccudukanms XUMHAYECKUX peakuuii o 1 bubmanoreka HOK  mnpoBomnoctu
Pa3IUYHBIM MTPH3HAKAM https://m.edsoo.ru/00adbcb0  datumk TEMITEPaTyPHbI
IUIATHHOBBII
[Ipubop nns wITIOCTpaIUU
7 [ToHsiTHE O CKOPOCTHM XUMHYECKOW PEaKIIHH. 1 bubnmnoreka HOK 3aBucumoctu CKOPOCTH
[ToHATHE O TOMOTE€HHBIX U T€TEPOTeHHBIX PEAKIIMAX https://m.edsoo.ru/00adbe9a = xumuyeckold peakuum  OT
YCIIOBUU
[TonsiTHE O XWMHYECKOM paBHOBecHU. DaKTOPHI aTIHUK TEeMIIEPATYPhI
8 BIUSIIONINE HA CKOPOCTh XEIMI/I‘ICCKOﬁ peaxumf 1/; 1 bubmorexa HOK iIIHaTHHOBLIﬁ PP
https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHYECKOTO PaBHOBECHS
bubnuoteka HOK laTumk TeMnepaTypbl
9 OKHCANTENEHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH 1 httos://m.ed /00adcad .
psS://m.edso0.ru/UVadcade | miIaTHHOBBIU
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Jatamk TeMnepaTypbl
IUTATUHOBBIN

10 Teopus 3JIEKTPOJIATUYECKON JUCCOLUALIUH. BI/I6JI.I/IOTeKa HOK JlaTauk EKTPO-
CubHBIE U ClTa0bIe SIEKTPOJIHTHI https://m.edsoo.ru/00adcd68 HPOBOIHOCTH
JlaTuuk HampspKeHUs
. bubnuoreka HOK Haruuk JICKTPO
11 Honnble ypaBHEHHS peakinii https://m.edsoo.ru/00add44g  POBOAHOCTH, 7103aTop
00BEMa )KUIKOCTH, OIOpEeTKa
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B CBETE
5 o bubmmorexa IOK JlaT4rK TeMIepaTyps
12 MpeACTaBICHUI 00 ANEKTPOJIUTUUECKON httos: .
JCCOIAALIHH ttps://m.edsoo.ru/00add5d8 IJIaTHHOBBIHA
Xumuueckue CBOIiCTBa conei B CBETE Jlarik SeKTpo-
13 MpeACTaBICHUIN 00 ANEKTPOIUTUYECKON bubsmorexa LIOK HPOBOAHOCTH
https://m.edsoo.ru/00add8b2
JMCCOLMALIUT
. bubnuorexa HOK [atuux pH
14 Homsite o ruapomse corneit https://m.edsoo.ru/00add9d4
. bubmunorexa HOK
15 O060011€eHre U crUcTeMaTU3alys 3HaHUN https://m.eds00.ru/00addd12
16 [Ipaktuyeckas  pabora  Ne 1. «Pemenue bubnuoteka HOK
IKCIIEPUMEHTAILHBIX 33139 https://m.edsoo.ru/00addbfa
17 ff;ﬁ:g;) HEJ?;’;II/I‘{CCKI::I(SOTiCCO I]:;._QHSI ;[((I)/IMI/I‘ICZT(I\I:IIZ bubmmorexa LIOK
P AHCCOTHATIHA. https://m.edsoo.ru/00addecO
pEaKIiH B pacTBOPax»
OOmiast xapakTepUCTHKA TaJoOreHOB. XHWMHYECKHE bubnuoteka LHOK AINapar  JUls - MpOBEACHNA
18 . . XUMUYECKHUX MIPOIIECCOB
CBOMCTBa Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
(AIIXP
19 XnopoBonopon. ComnsiHast KUCIOTa, XUMHUYECKHE bubnuoteka HOK
CBOICTBA, MOJTYYECHHE, IPUMECHCHHE https://m.edsoo.ru/00ade104
20 [Tpaktrueckas padora Ne 2 mo teme «llomyuenue bubnuoteka HOK | JlaTumk XJ0pHa- HOHOB
COJISTHOW KUCIIOTBI, U3Y4CHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Beluncienus no ypaBHEHUSIM XUMHUYECKUX PEAKLUU, bubnuoteka HOK
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€CJIM OOVH 13 pCarcHTOB J1aH B HU30BITKE

https://m.edsoo.ru/00ade488

bubnuoreka LHOK

22 O6mas xapakrepucTuka 3j1eMeHToB VIA-rpynimsl
Has xapaxkrep Py https://m.eds00.ru/00ade64a
Anmapar s OpOBEACHUS
AnnoTtponHble Mogudukanuu cepbl. Haxoxxnenue p A POBEACHI
23 ceppl U €€ COeNMHEHHWH B Tpupoae. XUMHUYECKHE bubmorexa HOK' xmmmreciux peaii
. ' https://m.edsoo.ru/00ade64a (AIIXP)
CBOICTBa cephl
24 CepoBogopo, CTpOEHHE, ¢busnueckue u bubnmnoreka HOK Amnmapatr s mpoBeIeHHs
XMUMHUYECKHE CBOWCTBA https://m.edso0.ru/00ade802 xuMUUECKUX peakiuii
AIIXP), pudo IUTA
Oxcunsl cepsl. CepHasi Kucnora, (U3HUECKHUE U bubnmnoreka HOK ( ) PHOOP
25 N httos://m.ed /00adea28 IOJIYYCHHUS rasoB WA
XAMHUYCCKHE CBOMCTBA, IIPUMCHCHHUC PS://M.edso0.ru/Vladea. armapar Kunmna
XUMHUYECKUE  peakluu, JeKalue B  OCHOBE
2% MPOMBIIIICHHOTO ~ CIOco0a  TONYyYeHHUs CepHOU bubnunoreka HOK
KHCJIOThI. XUMHUYECKOE 3arpsi3HCHUE OKPY)KaroIiei https://m.edsoo.ru/00adec8a
Cpelbl COEIMHEHUSIMU CEPhI
Beluncnenne maccoBOM JOJIM BBIXOZA IIPOAYKTa bubnuotexa HOK
27 .
peakiuu https://m.edsoo.ru/00adec8a
OOmiass xapakTepucTUKa 3J1eMEeHTOB VA- TIBL.
28 A3(I)Ii aCHPOCT I:lHeHI/Ie B IIPUpOJIE (1)1/131/11{?2/(3(3 u bubmorexa 110K
> PACTPOCT) pHpoze, https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOICTBA
AMMHak, ero GU3NYECKUe U XUMUYECKHUE CBOMCTBA, bubmunorexa HOK
29 } JlaT4uK 35IeKTpo-
NOJIyYeHHE U IPUMEHEHHUE https://m.edso0.ru/00adf004
IIPOBOJAHOCTH
30 [Tpaktuyeckas pabora Ne 3 mo teme «llomydyenue bubnuoteka HOK P
aMMHaKa, U3y4eHUE €ro CBOWCTBY https://m.edso00.ru/00adf180
31 A3oTHast kucioTa, €€ (Pu3nYecKue W XUMHUYECKHE bubmmoreka OK | JlaTunk HUTpAT- HOHOB
cBoOlicTBa https://m.eds00.ru/00adf306
. JlaTuMK HUTpaT- HOHOB
Hcnonb30BaHWe HUTPATOB M COJIEH aMMOHHS B
o JlaT4uk 351eKTpOo-
KayecTBE MUHEPANbHBIX YIOOpeHHH. XUMHUECKOe bubnuoteka HOK
32 MIPOBOTHOCTH

3arpsi3HEHUE OKpY’KaIoLIeH cpeabl COeAMHEHUSIMU
azoTa

https://m.edsoo.ru/00adf518
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®dochop. Oxcua dochopa (V) u dochopnas

33 KHUCIOTa, (U3MYeCKHe W XHMHUYECKHE CBOICTBa bubmorexa LOK
’ ’ https://m.edso0.ru/00adf68a
MOJTyYCHHE
U mepa yoGpem SarpssHene mpoON Bufimaorexs LOK
p YROOP - 24P PHPOA https://m.edso0.ru/00adfc20
cpenbl pochaTamu
35 VYriepoa, pactipocTpaHeHHE B MpUpoIe, PU3HIESCKUE bubnuorexa HOK
1 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
OKCE/II[I)I yriuepona, ux (pU3UYecKue W XUMHUYCCKHE Eubiorexa [TOK
36 CBOWCTBA. DKOJIOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIC C httos://m.ed /00adfeb
okcuoMm yriepoaa (1V) ps.//m.edsoo.ru/adiebe Amnmapar st HPOBeIleIEHﬂ
XUMHUYECKHUX PEAKITHIA
N bubnuorexa HOK
37 VYronbHas KUCIO0Ta U €€ CoNu https://m.eds00.ru/00ac006¢ (AITXP), mpubop ans
IT o6ora Ne 4 mo teme "llomydenwue HOTyHCHI £2308
38 IJ’?CI;TI/IIZ‘JJIZCF?’I riasa Ka‘_IeCTBeHHaH eaK E;I Ha bubmorexa HOK ammapar K
T " ' peaKtt https://m.eds00.ru/00ae027e
KapOOHaT-MOH
[lepBoHayanbHble  MOHATUS 00  OpPraHWYECKUX bubnmnoreka HOK
39 .
BEIIECTBAX KaK O COCIMHEHHSX YIIIepo/ia https://m.edsoo.ru/00ae054e
40 Kpemnunii u ero coenuHenus bubmorexa LIOK
p & https://m.eds00.ru/00ae080a
41 g(pcifl;ql\jg::anL?; 630aT aaq n](:ngeMeS.<<Ba>Il<)§gII7le;II:IIZ bubmorexa LIOK
p . https://m.eds00.ru/00ae0bf2
HEMETAJIIBI U MX COCTUHEHUS
Kontponbraast padora Ne3 mo Teme «Baxkneimme bubnuoteka HOK
42 )
HEMETAJIIBI U UX COETUHEHUS https://m.edso0.ru/00ae0e18
OO6mrast XapaKTepUCTUKAa XUMHUYECKUX DJIEMEHTOB —
MeTaioB. MeTannudeckas CBsI3b U METaJUTHUecKas bubnmnoreka HOK
43 - . )
KpHucTayuindeckas pemérka. Pusnyeckue CBONCTBa https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XHUMHUYECKHE CBOMCTBA METAJIJIOB. bubnuoreka LHOK
DIEKTPOXUMHUYCCKHUI PSIT HAPSHKEHUI METaIlJIOB https://m.edsoo.ru/00ael1156
45 O6mme crocoObl monydeHuss MeTamuioB. CIiaBbl. Bbubnuoreka LHOK
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Brrancnenus no YpaBHCHHUAM XUMHUYCCKUX peaKHHﬁ,
CCJIM OAWH 13 pCarcHTOB COACPKUT IIPUMCCU

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

46 [TonsITHE O KOPPO3UH METAIIIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1278
bubnuoreka OK
47 Ilenounpie MeTaib! https://m.edsoo.ru/Oani—IAbe
48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KU BH6H_HOTeKa HOK
https://m.edsoo.ru/00ael4b2
49 [IlenouHo3eMeNbHBIC METAJIIBI — KAIBIUA M MarHui bubmorexa HOK
https://m.edsoo.ru/00ae15e8
Jlatumk BIIEKTPO-
IIPOBOJHOCTH, MAaTHUTHAsS Me-
50 Baxkneiinme coeIMHEHUS KaJIbIIHs BH6H_HOTeKa HOK Lupeunca),1 l'ipI/I60p JUISt
https://m.edsoo.ru/00ae15e8
MOJTyYEHUsSI Ta30B WM arra-
pat Kunmna
51 O06o001eHre U cucTeMaTH3allns 3HAHUI
52 JKécTKOoCTh BOJIBI U CLTOCOOBI €€ YCTpaHeHUs BH6H_HOTeKa HOK
https://m.edso00.ru/00ae1886
[IpakTuueckast pabora Ne 6 mo teme '"KéEctkocTh bubnmnoreka HOK
53 BOJIbI U METOJIbI €€ ycTpaHeHUs " https://m.edso0.ru/00aelae8
. bubnuoreka OK
>4 AJIOMUHHT https://m.edsoo.ru/Oanﬁ:64
55 AmMoTepHbIe CBOWCTBA OKCHIA U THUIPOKCHUIA bubmorexa HOK
https://m.edsoo.ru/00aelc64
bubanoreka OK | JlaTumk naBiacHHS
56 Keneso https://m.edsoo.ru/Oanﬁ:l86 : g
57 Oxcunpl, Tuapokcuasl u conu xenesa (l1) u xxenesa bubnmnoreka HOK
(D) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CUCTEMAaTH3alUsl 3HAHHUH
[IpakTnueckas pabota No 7. PeH{eHI/Ie EuGanorexa ITOK
59 AKCIIEPUMEHTANBHBIX 3a7ad 1o Teme «BaxkHueime

METaJlJIbl U UX COCANHCHUS)

https://m.edso0.ru/00ae3de8
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Brrancnenus no YpaBHCHHUAM XUMUUYCCKHUX peaKuHﬁ,
cClin OAWH U3 PpCarcHTOB JaH B HU30BbITKE HIIN

bubnuoreka LHOK

60 COIEPKUT MPHMECH. BBIYKMCICHHS MacCOBOM 10JIH 1 https://m.edso0.ru/00ae1750
BBIXO0/1a MTPOJIYKTA PEaKLUU
61 O06o0011eHrEe U CHCTEMATU3aLKs 3HAHUI 1
62 Konrponsaast pabora Ne4 mo teme «Baxueimme 1
METAJIbl U UX COEIUHEHUS
63 BemectBa 1 maTepualibl B TOBCEIHEBHOW JKHU3HHU 1 bubnuoreka LHOK
YeIoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE OKPYKAOIIEH CpeIbl 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHny 3K0JI0rMUECKUX NpodaemM 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600IIeHHEe W CHCTEMaTH3alUs 1 bubnuoreka LHOK
3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O600mieHHEe W CcHCTeMaTH3alus 1 bubnmnoreka HOK
3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. OO6oOIIeHHe M cHcTeMaTH3aLus 1 bubnuoteka HOK
3HaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Xumus. 8 kinacc: yueb. s obmeoodpazoBarensubix oopranusanuii / O.C. I'abpuensn, U.I.
Octpoymos, C.A.Cinankos - 3-¢ u3a., - M.: [Ipocsemenue, 2021. - 175c.

Xumus. 9 kiacc: yueb. 1 odmeoopazoBarenbHbix oopranuzanuii / O.C. I'abpuensa, N.T.
Octpoymos, C.A.Cinankos - 3-¢ u3a., - M.: [Ipocsemenue, 2021. - 223c.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Beenute

1. T'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHast KHUra yauTens.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., AmyxoBa A. B. Tetpaas a5 1a00paTOPHBIX ONBITOB U MIPAKTHYECKUX
pabort. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 knace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocobue k yueoHuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe mocodue k yueonuky O. C. ['abpuensina «Xumusi». 9
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHogorndeckue kapTol K yaueoHuky O. C. ['abpuensna «Xumus. § Kiacey :
Meroaudeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHojorundeckue kapTel K yaueOHuky O. C. ['abpuensna «Xumus. 9 kiacey :
Meroandeckoe rmocoowue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoutposnbHbie u mpoBepounbie padboThl k yueoHuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.
JIaHHBIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Beenurenannsiehttp:// www.chemnet.ru ['azera «Xumusi» u caiiT 11 yuutens «5 ugy Ha
YPOK XUMHUK

http://him.1september.ru Enunas xomnekuus L{OP: [IpenmerHas Komnekus «XuMusH
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIC SKCTIEPUMEHTBI:
xumus. Komneknus Poccuiickoro o61eo6pazoBaTebHOTO opTaa
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOGepoBoii

http://www alhimik.ru Bcepoccuiickast onumnuana mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMus: JEKTPOHHBIA YIEOHUK JJI1 CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH yIeOHUK

http://www hemi.nsu.ru OTKpbITEINA KOMIEK: XUMUS

http://www.chemistry.ru JlucTraHinoOHHAs] OTMMITHA/A 10 XUMHHU: TETeKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHBIN MPOEKT
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