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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOI'O 00111ero 00pa30BaHMs COCTABJIEHA HA OCHOBE TPEOOBAHMI K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOW 00pa30BaTeNbLHOM MpOrpaMMbl OCHOBHOTO 0011ero odpaszoBanus, npeacraBieHHbix B @I'OC 000, a
TaKke Ha OCHOBE (penepanbHOM paboyeil mporpamMMbl BOCIUTAHHMS W C YY4ETOM KOHIIEMIMU MpENoJaBaHUsl Y4eOHOro
npenMera « XuMus» B 00pazoBaTenbHbIX opranusanusix Poccutickoii denepanmm.

[Iporpamma mo xumMuum Ja€T TPEACTaBIEHHUE O MENsIX, OOIIed cTpareruu OOy4YeHHs, BOCHUTAHUS W Pa3BUTHUS
O0y4aroIIMXCs CPECTBAMU YUYEOHOI0 IIPeIMETa, YCTaHABIMBAET 0053aTeIbHOE MIPEIMETHOE COIepKaHUE, MPEAyCMaTPUBAET
pacnpeiesieHue €ro o KjaccaM W CTPYKTYpUpPOBaHUME MO paslieliaM M TeMaM MOPOrpaMMbl IO XUMHH, OMNpPEIeNseT
KOJIMYECTBEHHBIC U KAUECTBEHHbBIC XaPAKTEPUCTUKU COJEPHKAHUS, PEKOMEHIYEMYIO TIOCJIEI0BATENIBHOCTh U3YUEHHUSI XUMHH C
ya4€TOM MEXIPEIMETHBIX W BHYTPHIPEIMETHBIX CBS3€H, JIOTMKA YYeOHOTO TMpOIecca, BO3PACTHBIX OCOOCHHOCTEU
OOy4aroIIMXCs, ONMpeesieT BO3MOXKHOCTH TpeIMeTa JUisl peaiu3aluyd TpeOOBaHUN K pe3ysibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHMs, a Takke TpeOOBaHUMN K pe3ylibTaTaM O0ydeHUs
XUMHUU Ha YPOBHE LIE€TI€H N3Y4EHUs TPEAMETa U OCHOBHBIX BUJOB Y4EOHO-TIO3HABATEIbHOM I€ATEIbHOCTH 00YyJaOUIErocs mno
OCBOCHHUIO y4EOHOTO COICPIKAHUS.

3HaHWE XHMHUHU CIY)KUT OCHOBOH i (OPMUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIErocs, €ro MNpeICTaBICHUNA O
MaTepHaIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb MTPAIOT (POPMUPYEMbIC XUMHEH TPEICTaBICHUS O B3aWMOIPEB PAIICHUSIX
OHEPrUur U 00 SBOIOIUHU BEIIECTB B IPUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX TPOOIEM YCTONYMBOTO Pa3BUTHS YEIOBEUECTBA
— CBIPbEBOM, IHEPreTUUECKOM, MUILIEBON U IKOJIOTMUECKONW 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yyenne xumuu:

CIIOCOOCTBYET peasi3allii BO3MOXKHOCTEH JUIsl caMOpa3BUTHA M (OPMHUPOBAHUS KYJIbTYPhl JIUYHOCTHU, €€ oOIIeh u
G YHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUJICHUS MW TBOPUYECKUX CIOCOOHOCTEH OOYy4YaroIIMXCsl, HaBBIKOB HX
CaMOCTOSITEJILHOM Y4eOHON NESTeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEIOBATENbCKUX YMEHHM, HEOOXOIUMBIX KakK B
MOBCETHEBHOM XKM3HU, TaK U B MPOPECCHOHATILHON JEeATEIbHOCTH;

3HAKOMHT CO CHEeIU(UKON HAYUHOTO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOTO B3IJIsSIIa HA €AUHCTBO MPUPOJBI U
YeJIOBEKa, SBJISIETCS OTBETCTBEHHBIM 3TAroM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU TPaMOTHOCTH 00 y4aroluXcs;



crocoO0CcTBYeT (hOPMHUPOBAHHIO LICHHOCTHOI'O OTHOILIEHUS! K €CTECTBEHHO--HAYUYHbIM 3HAHUSM, K NMPUPOJIE, K YEIOBEKY,
BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHuE 00yYarOIINXCS.

JlaHHble HanpaBieHUs: B O0Y4EHUH XMMUHU OOECIIEUMBAIOTCS CEUU(PUKON COEpKaHUs YIEOHOr o MpeamMeTa, KOTOPBIH
SIBJISIETCSI IEJarOrMYECKU aJalTHPOBAHHBIM OTPaykKeHHUEM 0a30BOM HAyKU XMMHUU Ha ONPEeIEHHOM dTane e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO OOIIEro oOpa30BaHHsS OPUEHTHUPOBAH HAa OCBOCHHE OOYYAIOIMIMMUCS CUCTEMBI
NIEPBOHAYAJIBHBIX MOHATHM XHMHUH, OCHOB HEOPraHMYECKOM XUMHUU M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX ITOHSATHN
OPraHUYECKOW XUMHHU.

CtpykTypa colep:kaHusi MpOrpaMMbl MO XUMHH C(HOpPMHUpPOBAHA HA OCHOBE CHUCTEMHOrO MOAXOAa K €€ W3Y4EHHIO.
CopepxaHue CKIIabIBAETCS U3 CUCTEMBI IOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IOHATHI O XUMHUYECKON
peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIMUITY MOCIEAOBATEILHOIO Pa3BUTHs 3HAHUW HA OCHOBE
TEOPETUYECKUX IIPEACTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— Y4YE€HUS O CTPOCHHMH aTOMa U XMMHUYECKOU CBSI3H;

— MpeACTaBIeHUI 00 3IEKTPOIUTUYECKOM THCCOLMAllMU BEIIECTB B pacTBOpax.

TeopeTndeckue 3HAHUS paccMaTPUBAIOTCI Ha OCHOBE JMIIMPUYECKH TMOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCA MOCIEAOBATENIBHO OT OJHOIO YPOBHSI K JIPYroMy, BBINOJHSS (DYHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS M BO3MOXKHOCTEN MTPAKTUYECKOI0 IPUMEHEHU S U MTOITYYECHHS U3Y4aeMbIX BEILIECTB.

OcBoenue mnporpaMMbl MO XHUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKOH COCTaBIISIONIEH
HAay4YHOH KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOM NPHUPOJbI, HEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHUIO M METOJaM
MO3HAHUsI B Hayke. V3yueHHe XMMHUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee M3YYEHHBIX Y4EOHBIX MPEIMETOB:
«Oxpyxaronmi Mupy», «buonorus. 5—7 kinacce» u «®Pu3uka. 7 Kimacey.

[Ipy u3ydeHHH XMMHH MPOUCXOAHUT (POPMUPOBAHUE 3HAHWKA OCHOB XMMHYECKOW HAYKH Kak 00JIACTHU COBPEMEHHOIO
€CTECTBO3HAHUS, NMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOHM KYJBTYpHL. 3anaya
y4€0HOr 0 nmpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BaKHEUIIUX (DAKTOB, OHITHUI, 3aKOHOB U
TEOPETUYECKUX TOJ0KEHUM, JOCTYIMHBIX OOOOIIEHHH MHUPOBO33PEHUECKOrO XapakTepa, Si3blka HAyKH, B NPHOOIIEHUU K
Hay4yHbIM METOJIaM [O3HAHMUS TpPH U3YYEHUU BEIIECTB M XUMUYECKUX peakiui, B (QOPMHUPOBAHUM U Pa3BUTHU



MO3HABATEIbHBIX YMEHHM W HMX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM M Y4eOHO-HCCIIENOBATEIbCKOU NESITEIbHOCTH,
OCBOEHHUH TpaBujI 0€30MMaCHOr0 0OpaIeHus ¢ BEIIECTBAMU B IMOBCEIHEBHOM KU3HHU.

[Tpu n3ydeHnn XMMHUK Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHuUs BaKHOE 3HAUCHUE TIPUOOPEIIH TaKue IeNH, KaK:

— (QopMUpPOBaHHE WHTEIUICKTYAIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoO0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY TIPUHSTHIO PEIICHHH, CTIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSFOIITUMCS YCIIOBUSIM KU3HU;

— HaANPaBJICHHOCTh O0YYEHUSI HAa CHCTEMAaTUYECKOe MPHOOIICHNE O0YUYaIOIMMUXCs K CaMOCTOSTEILHOW MO3HABATEIHHON
NeSTeTbHOCTH, HAYYHBIM METOAaM TO03HaHUSs, ((OPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMUMU;

— o0ecrieuyeHne YCJIOBHM, CIOCOOCTBYIONIUX MPHOOPETCHUIO OO0YYaIONMMHUCS OIbBITA Pa3HOOOpPA3HOW MEATETLHOCTH,
MO3HAHMUSI U CaMOIIO3HAHUS, KJIFOYEBBIX HABHIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MMEIOIINX YHHUBEpPCATbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUIOB JIEATCILHOCTH,

— (popmupoBanue o6mIeH HYHKIMOHATHLHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIC YMEHUN OOBSICHATH U
OILICHUBATh SIBIICHUS OKPY)KAIOIEr0 MHPA, WCIOIB3YS 3HAHUS W OIBIT, MTOJydCHHBIE MPH W3yYECHUW XUMHUH, IPUMCHSITHh UX
IIPU pelIeHUH Po0OJieM B MOBCEIHEBHOM KU3HU U TPYIAOBOU JEATEILHOCTH;

— dopMupoBaHrEe y OOYYAIOMIMXCS TYMAHUCTUYECKUX OTHOIICHUM, MOHUMAHUS IEHHOCTH XUMUYECKUX 3HAHUU JIJIs
BBIPA0OTKH DKOJOTHYECKH IEJIECOO0Pa3HOTO MOBEACHUS B OBITY W TPYAOBOM NEATEILHOCTH B IEISIX COXPAHECHUS CBOETO
3I0POBbS U OKPYXKAIOUIEH NPUPOIHON CPENbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIUTAHWIO HA OCHOBE YCBOCHHSI
O0ITEYETTOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIIS ¥ HAMPABIEHHOCTH TaJTbHEHIIIET0 00 yIeHHUSI.

OO1iee yucio 9acoB, OTBEAEHHBIX JJI1 M3Y4EHUs XMMUU Ha YPOBHE OCHOBHOTO 00IIero oopazoBaHus, cocTaBisieT 136
yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heien0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMUYECKHE MOHATHS

[Ipenmer xumun. Ponp XuMumM B )KU3HH 4ellOBEKA. XMMUS B CUCTEME HayK. Tena u BeniectBa. PrU3nyecKrue CBOMCTBA
BEUIECTB. ArperarHoe coctosinue BeulecTB. [loHsTHE 0 MeToax nmo3HaHus B XUMuU. YucTeie BemecTBa U cMecu. CrocoObl
paszieneHus CMeCei.

ATOMBI U MOJEKYIbl. XUMUYECKUE AIEMEHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie M CI0XKHBIE BEIIECTBA.
ATOMHO-MOJEKYJISIPHOE YUCHHE.

Xumudaeckas ¢dopMyna. BaleHTHOCTh aTOMOB XHMHYECKHX DSJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHasgs aroMHas Macca. OTHOCHUTENbHAash MOJEKYJspHas wmacca. MaccoBasg 075 XMMHUYECKOTO 3JJIEMEHTa B
COCTMHECHUU.

KomuectBo BemecrBa. Mosb. MonsipHass macca. B3auMoOCBsI3b KOJIMYECTBA, MAacChl U YMCIA CTPYKTYPHBIX €IMHUIL
BeniecTBa. PacyéTel o ¢popMyliaMm XUMHUECKUX COSTMHEHHM.

DU3NYECKHE U XUMHUYECKUE SIBJICHUA. XUMHUYECKAs pEeakius W €€ MPU3HAKU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB.
Xumndaeckue ypaBHenus. Kiaccudukarus XuMUYecKux peakinii (COeTUHEHUsI, pa3IoKEeHUs, 3aMEIICHHs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYOH, MpaBWjaMy padOTHI B JIaOOpaTopuu M MpuéMaMu OOpaIreHus: ¢ J1abopaTOPHBIM
0o0OpyIOBaHWEM, H3YUYCHHE | ONHUCaHWe (PU3MUECKUX CBOWCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIOJCHUE
¢busnueckux (MIaBieHUe BOCKA, TassHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHICHCAIUS BOJbI) U XUMUYECKHUX
(ropeHue cBeud, MPOKAIMBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHUCJIOTOW) SIBJICHHM, HAOTIOIEHNE U OITUCAaHUE
MPU3HAKOB MPOTEKAHUsI XUMUYECKUX peakiuil (pa3ioxkeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
paznoxxenue ruapokcuna menu (ll) mpum HarpeBaHuu, B3aumojaecTBUE kene3a ¢ pacTBopoMm conu menu (ll), mzyuenue
CIOCOOOB pa3/eNieHHss CMECEil: ¢ TMOMOIIbI0 MarHuTa, (PUIBTPOBaHHWE, BhIMApPUBAHUE, AUCTHILISAIMSA, XpoMarorpadus,
MIPOBEJICHNE OUYUCTKHU TMOBAPEHHOM COJIM, HAOJIOJEHNE M ONMUCAHUE PE3YJIbTaTOB MPOBEICHUS OMBITA, WLIIOCTPUPYIOIIETO
3aKOH COXPaHEHUsI MACChl, CO3JJaHHUE MO/JIETIEH MOJIEKYI (IIapOCTEP KHEBBIX).



BaxxHeilne npeacTaBuTe/ I i HEOPraHMYECKUX BellecTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucnopon — snemMeHT M mpocroe BemecTBo. HaxoxneHuwe kuciopoja B
npuponae, (Qunyeckue W XUMHUECKHe CcBoicTBa (peakmuu ropeHus). Oxcunbl. Ilpumenenne xkuciopoma. CrocoObl
MOJIYYEHHSI KHUCIOpOAa B J1aOpaTopuu U MpomblluieHHOCTH. KpyroBopor kucnopona B npupoge. O30H — amioTpornHas
Moau(DHUKAIIAS KHCIIOPOa.

TemnoBoil 3QdekT XuMHUUYECKOW peakluu, TEPMOXUMHUYECKHE YpPABHEHHS, 3K30- U JHAOTEPMHUYECKUE PEaAKIUU.
ToruBo: yronb v MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUIIEHHE MapHUKOBOro 3 (dekra, pa3pyIieHue 030HOBOTO CIIOA.

Bomopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHune Bogopona B mpupoje, GU3nIeckKue 1 XMMUIECKIEe CBOMCTBA,
npyUMeHEHue, crocoObl osyueHust. KucioTel u conu.

MoutsapHbIil 00BEM Ta30B. Pacu€rbl MO XUMUYECKUM YPABHEHUSIM.

dusnueckne cBOWCTBa BOAbl. Boxa kak pacrBoputesib. PacTBopel. HacellieHHBIE M HEHACHIIIEHHBIE PAaCTBOPBL.
PacTtBopuMocTh BemniecTB B Boje. MaccoBasi 10Jisl BEIIECTBA B pacTBOpe. XUMHYECKUE CBOMCTBA BOAbl. OcHOBaHuA. Poib
PacTBOPOB B MPUPOJIE U B )KU3HU YeJ0BEeKa. KpyroBopoT BoAbI B IpUpoIe. 3arpsi3HEHUE NMpUpoAHbIX BoA. OXpaHa U OUMCTKA
IIPUPOAHBIX BOJ.

Knaccudukanus Heopranmyeckux coequHeHuid. Okcunbl. Knaccudukanus OKCHIOB: cosieoO0pasyroniue (OCHOBHBIE,
KHUCIIOTHBIE, aM(pOTepHBIC) U Heconeoopazyromnue. Homenkiarypa okcnaoB. Gu3nueckue U XUMHUYECKHUE CBOMCTBA OKCHJIOB.
[TomyyeHue OKCUIoB.

OcHoBanusi. Knaccudukamusi OCHOBaHWU: IMENOYM W HEPACTBOPUMMBIE OCHOBaHUS. HoMeHKIaTypa OCHOBaHUH.
Pu3n4eCKne U XMMUYECKHE CBOMCTBA OCHOBaHUM. [lonyyeHne OCHOBaHUM.

Kucnorsl. Knaccudukarus kucnor. Homenkiarypa kucior. dusznyeckue W XUMHUYECKHME CBOWMCTBA KUCIOT. Psij
aktuBHOCTH MeTtaiuioB H. H. bekeroBa. [lonydenue kucior.

Comu. Homenknarypa cosneil. duznueckue u XuMu4uecKkue cBoicTBa coiei. [lonyuenue comnen.

I'enernueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHNM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIPEJEICHUE COJePKaHMs KUCIOpOAa B BO3JyXe, MOJydyeHUe, COOMpaHue, paclio3HaBaHUE U M3yYEHUE
CBOMCTB KHUCIIOpPO/A, HAOIIOJEHNE B3aUMOJCUCTBUS BEUIECTB C KUCJIOPOJIOM M YCIOBUS BO3HUKHOBEHHUS M MPEKPALIECHUS



ropeHus (moapa), 03HaKOMJICHUE ¢ 00pa3aMU OKCHJIOB U OMTMCAHKME UX CBOMCTB, MOJydeHUE, COOMpaHKe, paclo3HaBaHUE U
U3Y4YeHHE CBOMCTB Bojaopoja (ropeHue), B3aummojeicTBue Bojaopona ¢ okcugom meau (1) (Bo3MoxkHO ucmosb30BaHHE
BHJICOMATEpHAJIOB), HAOIIOJICHHE OOpa3IOB BEIISCTB KOJIMYSCTBOM | MOJb, MCCIASAOBAHHE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C PA3JMYHOM PACTBOPUMOCTHIO, MPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHOM MAaCCOBOM JIOJIEW PAacTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJIbI C MeTajajaMu (HaTpUEeM U KaliblieM) (BO3MOKHO HMCIOJIb30BAHUE BHIEOMATEPHUAIIOB),
uccienoBaHie o0pa3lioB HEOPraHUYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB, HAOIOJCHHE U3MEHEHUsI OKPACKH UHIUKATOPOB B
pacTBOpax KHUCJIOT M IeJiouei, u3ydeHue B3aumojiericTBus okcuna menu (ll) ¢ pactBopoM cepHOW KHUCIOTHI, KUCIOT C
MeTaJUIaMH, peakluil HEeWTpaau3aluy, MOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOrO MeETaia APYTHM U3
pacTBOpa COJI, pEHIEHNE SKCIEPUMEHTAIIbHBIX 33]1a4 110 TeMe « BakHelue Kiiacchl HEOPraHMYECKUX COEAUHEHUID.

Hepuonnuecknii 3axkon u Ilepumongnueckassi cucrema xumudeckux 3JjemeHToB JI. U. MenpeineeBa. Ctpoenue
aToMoB. XUMHYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIINU

[lepBbie MOMBITKU KIacCCU(DUKAMKN XUMUUYECKUX 3JeMEHTOB. [IoHSATHE O Tpymnmax CXOAHBIX JIEMEHTOB (IEJIOYHBIE U
HIEJI0YHO3EMENIbHBIE METAJIJIbl, TaJIOr€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT amM(OTEepHBbIE OKCUABI U
TUAPOKCHIBIL.

[Tepuonunueckuit 3akoH. [lepuonnueckas cucrema xumuuyeckux snemeHToB [[. M. MenaeneeBa. KoporkonepruoaHas u
mmHHOTIeproHas Gopmbl [lepronnyeckoit cucreMbl xumudeckux anemeHToB J[. M. Menneneesa. [lepronbl u rpymimsl.
@uU3HYECKUN CMBICII TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumunueckux 3nemeHToB [lepuonnueckoit cucremsl [. Y. MenneneeBa. XapakTepucTUKa XUMHAYECKOTO 3JIEMEHTA IO €T0
nojoxeHutro B Ilepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XMMHUYECKUX SJIEMEHTOB, METAUNIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
0 TpyNHIaM U MEePUoOIaM.

3nauenue Ilepuoamueckoro 3akoHa u lleproguueckoil CUCTEMBbl XMMHYECKUX SJIEMEHTOB IS Pa3BUTUSI HAYKU M
npaktuku. [. 1. MenneneeB — yu€HbIN U TPakIaHUH.

Xumuueckas cBs3b. KoBajeHTHass (MOJsipHass M HEMOJIAPHAs) CBA3b. OJEKTPOOTPUIATEILHOCTh XUMHUYECKUX
aseMeHTOB. IOHHasA CBSI3b.



Crenenp okucneHuss. OKHCINUTEIBHO--BOCCTAHOBUTEIBHBIE peakUuu. lIpomecchl OKUCIEHHWS W BOCCTAaHOBJIEHUS.
OxucIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3loB BEIIECTB METAIIOB U HEMETAJJIOB, B3aMMOICMCTBUE THJIPOKCUAA IIMHKA C PACTBOPAMHU KHUCIOT U
LIEJIOYEH, MPOBEJIECHUE OIBITOB, WUIFOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUi (ropeHue,
peaKuuu pa3ioKeHUsl, COeAMHEHU).

Mescnpeomemmnule ceazu

Peanmszanusa MeXnpeIMETHBIX CBA3EH IPU M3YYEHUH XUMHH B 8 KJIACCE OCYIIECTBIISIETCS YEPE3 MCIIOJIb30BaHUE KAK
OOIIMX €CTECTBEHHO--HAYYHBIX TOHSATUW, TaK W TOHSATUH, SBISIOMIUXCS CHUCTEMHBIMH [UJIsl OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO111e ecTecTBEHHO--HAay4YHble MOHATHUS: HAyYHBIA (PaKT, runoresa, TEOpUsi, 3aKOH, aHAJN3, CUHTE3, Ki1accupukars,
NEPUOJUYHOCTD, HAOIIOACHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBICHHUE.

@®u3uka: marepus, aToM, OJJIEKTPOH, NHPOTOH, HEWTPOH, HWOH, HYKJHWI, H30TOIbI, PaJWOAaKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKHUM 3apsij], BEUIECTBO, TeNl0, 00BEM, arperaTHOE COCTOSHUE BELIECTBA, ra3, (U3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITAHETHI, 3BE€37b1, CONHIE.

buomnorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJbI, IMOJE3HbIE HCKOMaeMble, TOIUIMBO, BOJHbBIE
pPECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYECKas peaKkuus

[leprnoanueckuii 3akoH. Ilepuognyeckas cucrema xumudeckux snemeHToB [[. M. MengeneeBa. CTpoeHue aTroMoB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KU, KAIBLUSA U UX COEIUHEHUM
B COOTBETCTBHM C IOJIOKEHUEM JIEMEHTOB B [leproandeckon cucreMe U CTPOEHUEM UX aTOMOB.

Crpoenue BenecTna: BUIbl XUMUYECKON CBSA3U. THIIBI KPUCTAUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
THUINA KPUCTAJUIMYECKON PEIIETKU U BU1a XMMUYECKON CBSI3H.



Knaccudukanus um HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCA K
Pa3IMYHBIM KJIaCCaM HEOPTraHWYECKUX COCAUHEHUH, TCHETUYECKAsl CBI3b HEOPraHMYECKNUX BEIIECTB.

Kiaccudukanus XMMHUYECKHX pPEaKIMi MO Pa3IMUHBIM MpU3HAKaM (110 YUCIY U COCTABY yYacTBYIOIIMX B PEAKIIUH
BEILIECTB, MO TEIJIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTENEHEW OKHCIEHUS XMMUYECKHX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHIO KaTaau3aTropa). IK30- U SHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonarne o ckopoctu Xxumuuyecko peakiuu. [loHaTHe 00 0OpaTUMBIX M HEOOPATUMBIX XHUMUUYECKUX PEAKIUSX.
[ToHsATHE O TOMOTE€HHBIX U FeTEPOreHHbIX peakuusax. [lonsatue o karamuse. [loHsATHE 0 XMMHYECKOM paBHOBECHU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XUMHYECKOW PEAKLINU U MOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIMH, JJICKTPOHHBIM OallaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBLHON pPEAKIIUH.
CocTaBieHue ypaBHEHUN OKACIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKITUI C UCIIOJIL30BAHUEM METOIa DJIEKTPOHHOTO OaaHca.

Teopusi 2JIEKTPOIUTUYUECKON JUCCOLUMAIIMU. JIEKTPOIUTHI M  HEIJIEKTPOJUThl. KaTuoHbI, aHUMOHBL. MexaHu3M
JTUCCOIMAlIMM  BEIIECTB C pa3JIMUYHBIMM BHJAaMU XUMUYecKoM CBsi3u. CreneHb aucconuanuu. CuiabHble W cla0bie
AJIEKTPOJIUTHI.

Peakumm woHHOrO OOMEHa. YCJIOBHS NPOTEKAaHWS peaKIuii HOHHOTO OOMEHa, TMOJHBIE U COKpaIIEHHBIE HOHHBIC
ypaBHeHUs peakiiuii. CBOWCTBa KUCIOT, OCHOBAaHUN U COJICH B CBETE MPEJICTABICHUN 00 JICKTPOJIUTUUECKON THUCCOIUAIINH.
KauectBenHble peakunu Ha HOHBL. [IoHSTHE O THAPOIIN3E CONEN.

Xumuueckuu IKCnepumMenm:

03HAKOMJICHHE C MOJICTISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPTraHWYECKHUX BEIIECTB — METAJUIOB U HeMeTasuioB (Tpadura
W anMasa), CJIOXKHBIX BEIIECTB (XJOpUJa HATPHsl), HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peaKkiuu OT
BO3JICUCTBUS Pa3IMYHBIX (haKTOPOB, HMCCIEIOBAHUE DJEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, IMpollecca JIUCCOIHAIIUN
KHUCJIOT, IIeJIouel U cosiedl (BO3MOXKHO KCIOJB30BAaHHWE BHUJICO MATE€pPUANIOB), MPOBEJICHHUE OIBITOB, HWILTIOCTPUPYIOIINX
MIPU3HAKW MPOTEKaHUs peakiuii HOHHOro oOMeHa (0Opa3oBaHME OcCajika, BBIACICHUE T'a3a, 0Opa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPhl OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaklvil (TOpeHUEe, PEaKIUKU Pa3sIoKEeHUs, COCTUHECHUS),
pacrio3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIHMN HAa HOHBI, PEIICHUE IKCIEPUMEHTATBHBIX
3ajad4.

HeMmeTasiibl M X cOeTMHEHUS



OO6mast xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue U
¢dbu3nUecKre CBOWCTBA TMPOCTHIX BEIIECTB — TajOreHOB. XHMMHUYECKHE CBOWCTBA Ha TMpHUMEpPE Xjopa (B3aUMOJCUCTBHUE C
METa/llaM{, HeMeTaJulaMu, Ienoyamu). Xioposogopoxa. ConsiHas KUCIOTa, XUMHYECKHE CBOMCTBA, IIOJy4YEHHE,
npuMmeHeHue. JlelicTBre xjopa M XJIOPOBOJIOPOJAa Ha OpPraHM3M 4YesoBeKa. BakHeiinne XJopuabl M UX HAXOXKIEHUE B
IPUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCIICHUS.
Crpoenne u (pusnueckne CBOMCTBA MPOCTHIX BEMIECTB — KHUCIOPOJA M CEPhL. AJIIOTPOINHbIE MOAU(PHUKAIMU KUCIOPOAA U
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHEe, (PU3NUECKHEe M XHUMHUYECKHE CBOMCTBA. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMUYECKHE CBOMCTBa (00IIME KAk MpeACcTaBUTENs
KJlacca KUCIIOT U cHelu(puueckre). XuMUIeCKHE peaKilny, JIeXKAIUe B OCHOBE MPOMBIIIIICHHOT'O CITOcO0a MOIy4eHUs CEPHON
kuciotel. [Ipumenenue cepHoit kuciaoTel. Conu CEpHOM KHUCIOTHI, KaUeCTBEHHAsl peakuus Ha cynbdar-uoH. HaxoxneHnue
cepbl U €€ COENMHEHW B MNpUpoje. XHMMHUYECKOE 3arpsi3HEHUE OKPYXKaroUled Cpellbl COCIUHEHUSMH Cepbl (KHCIOTHBIE
JO’K]W, 3arpsiI3HEHUE BO3yXa U BOJIOEMOB), CIOCOOBI €r0 MPEeI0TBPAICHHUS.

Obmas xapakTepucTuka 3meMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.
A3OT, pacnpocTpaHeHHe B mpupoje, pu3nueckue U XMMHUYecKkue cBoicTBa. KpyroBopor azora B mpupoge. AMMHUAK, €ro
¢usnyeckue U XMMHYECKHE CBOMCTBA, MOTyYeHHe U npuMeHeHue. Con aMMOHUS, UX (PU3NUECKHE U XUMUYECKUE CBOMCTRA,
npuMeHeHue. KauecTBeHHas peakids Ha MOHbI aMMOHUS. A30THas KHUCIOTa, €€ MoiydeHue, Gu3nuecKue U XUMHYECKUE
cBolcTBa (00IIME KaK MpEACTaBUTEN KJacca KHUCIOT U crenuduueckue). Mcnoiap3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KayeCTBe MHUHEPAIbHBIX YyH0OpeHud. XHUMHUYECKOe 3arps3HEHHE OKpYKalolleld Cpeibl COSAMHEHHSIMH a30Ta (KUCIOTHBIC
JIOKIM, 3arps3HEHUE BO3/yXa, MOYBBI W BOAOEMOB). Docdop, amorpornHbie Momudukauuu Qocdopa, duznueckue u
xumuueckue cpoictBa. Oxcua ¢ochopa (V) u docdopnas kucrnora, Gusnueckne U XUMUYECKUE CBOWCTBA, MOJIyUEHUE.
Hcnons3oBanue GocharoB B Ka4ueCTBE MUHEPAJIbHBIX YI00pEHUH.

O6mas xapaktepuctrka 351eMeHTOB |V A-rpynmnbl. OCOOCHHOCTH CTPOCHUSI ATOMOB, XapaKTEPHbIE CTETICHU OKUCIICHUS.
VYrnepon, aninoTpornHble MOAU(UKAIIMU, PaCIPOCTPaHEHUE B MPHUPOJE, (PU3NUYECKHE U XUMUYECKHE CBOMCTBA. AJCOpOLHUs.
Kpyrosopor yriepona B mpupone. Okcuabl yriepona, ux (U3MUECKHe M XUMUYECKHUE CBOMCTBA, JIEHCTBUE Ha YKUBBIC
OpPraHM3Mbl, TOJIYyUCHHE M MPUMEHEHHE. DKOJIOrMYecKue IMpoOsieMbl, CBs3aHHble ¢ okcuaoM yrieponaa (1V), rumoresa



I00AILHOTO MOTEIUIEHUs KJIMMAaTa, NApHUKOBBIA 3((eKT. YronbHas KUCIOTa U €€ CONu, UX (U3NYECKHEe U XUMHYECKUE
CBOMCTBa, IMOJlyyeHUEe U NpuMeHeHue. KauecTBeHHas peakiusi Ha kapOoHaT-uMoHbI. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEIULMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO35KCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKHX BEIECTBAX KaK O COEIMHEHMSX yriepona (MeTaH, 3TaH, 3THJIEH,
alleTUJICH, 3TaHOJI, TIIUIEPUH, YKCyCcHas Kuciorta). [IpupoaHble HCTOYHUKHN YTIIeBOJOPOIOB (yroib, MPUPOIHBINA ra3, HedTh),
IPOAYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY U MPOMBILIIEHHOCTH. [IoHATHE 0 OMOJOrMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — U X POJIM B KU3HU 4eloBeKa. MarepuaabHOE €IMHCTBO OPraHMYECKUX M HEOPraHWYECKUX
COCIMHEHU .

Kpemuuii, ero ¢pusnyeckue U XUMUYECKUE CBOMCTBA, MOJydyeHUEe U npuMeHeHne. COeMHEHHs] KPEMHUS B IIPHUPOJIE.
Oobmue npencrasienuss 06 okcuae kpemuus (IV) m xkpemHueBod kucinore. CHIMKATBI, UX HCMHOJIb30BAaHUE B OBITY, B
IPOMBILUIEHHOCTH. BakHeliue CTpouTelbHbIE MaTepualbl: KepaMuKa, CTEKJIO, LIEMEHT, OETOH, Xkene300eToH. [Ipodiemsl
0€30IMaCHOI0 UCIOJIb30BAaHUSI CTPOUTEIBHBIX MaTEPUAIIOB B IOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3yuyeHue 00paslioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI, IPOBEJCHUE KAaUYECTBEHHBIX peakuuil Ha
XJIOPUJI-MOHBI U HAONIOZCHUE TMPU3HAKOB MX MPOTEKAHMS, OIBIThL, OTpakarouue (U3NYecKHe MU XUMUYECKHE CBOMCTBa
rajJloreHOB M HMX COCAMHEHHH (BO3MOXXHO HCIOJB30BaHUE BHJACOMATEPUANIOB), O3HAKOMJIEHHME C OOpa3lamMu XJIOPHUJIOB
(raloreHu10B), O3HAKOMJIEHHE C 00pa3laMH cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUAIIOB),
HaOJI0IeHNe Tpoliecca OOYIIIMBAHMS caxapa Mo AeMCTBUEM KOHIICHTPHUPOBAHHON CEPHON KHUCIIOTHI, U3YU€HNE XUMHUECKUX
CBOMCTB pa30aBJICHHOW CEPHOU KMCJIOTHI, TPOBEICHNE KaueCTBCHHON peakiny Ha Cynb(aT-uoH U HAOI0IeHNEe TpU3HaKa e¢
IPOTEKaHMs, O3HAKOMJIEHHE ¢ (PM3NYECKUMHU CBOMCTBaMHU a30Ta, pochopa M MX COCAUHEHHM (BO3MOYKHO MCIIOJIb30BAHUE
BUJICOMATEPUaoB), 00pa3liaMu a30THBIX U (POCcHOPHBIX ymOOpeHHUid, MOIydeHue, cCOONpaHue, paclo3HaBaHue U HU3Y4YCHHE
CBOMCTB aMMMaKa, MPOBEIECHUE KAYECTBEHHBIX PEAaKIM Ha MOH aMMOHHUSA U (ochaT-MOH M HU3ydyEHHUE MPU3HAKOB HUX
NPOTEKAHMs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEAbI0 (BO3MOXKHO  HCIOJB30BAHHE
BUJICOMATEPUAIIOB), W3yYEHUE MOJIEJIed KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJICOPOIMU PACTBOPEHHBIX BEUIECTB AKTHUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOrasa, MOIy4YeHHE,
coOupaHue, pacro3HaBaHUE U M3YUYEHHE CBOMCTB YIJEKUCIOro ras3a, MpoOBEJEHUE KAUECTBEHHBIX PEaKIMi Ha KapOoHAT U



CWJIMKAT-UOHbl M HM3YyYEHHE IPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKLIHEH CHIMKATHOW MPOMBIIIICHHOCTH,
pELIEHNE SKCIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BakHelne HeMeTaulbl U UX COETMHEHMS.

MeTa/Liibl U MX COCIMHEHUSA

OO6m1ast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBaHUM MX MosiokeHus B [lepuonnueckoit cucreme
xuMuueckux snemeHTtoB J[. M. MenneneeBa u cTpoeHust atomMoB. CTpoeHwe MeTaiioB. Metauiueckass CBA3b U
METAJUIMYECKAsT KPUCTAJUIMUECKAsA PEIIETKA. DJIEKTPOXUMUYECKUN PSAJl HAMPSIKEHU MeTauioB. PU3NYECKHE U XUMUYECKUE
cBoiicTBa MeTayioB. O01Me cnocoObl MoxydeHus MeTawioB. [IoHATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3aLUTHI
ux OT Koppo3uu. CiuiaBsl (CTallb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U UX NPUMEHEHHUE B OBITY U TPOMBIIIIEHHOCT H.

[lemounsle MeTasuibl: nojoxeHue B Ilepuonnueckoit cucreme xumuueckux snemeHToB [[. . MenaeneeBa, cTpoeHue
X aTOMOB, HaXOXJeHHE B npupoje. Pu3nuecKkue M XMMHUYECKHE CBOMCTBa (Ha mpumMepe HaTpus U Kaius). OKcuiabl u
TUAPOKCHUIBI HATpUA U Kanusi. [[puMeHeHne MeI0YHbIX METAIVIOB U UX COEUHEHMUIA.

[Ile10uHO3EMENBHBIE METAJIIBI MArHUM U KAJIBIMI: TT0J10KeHUE B [leprnonnyeckoil cucteMe XMMAYECKUX 3JIEMEHTOB /1.
W. MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXJ€HHUE B npupoje. PU3ndeckue 1 XMMUYECKUE CBOMCTBA MarHusl U KaJIbLIMsl.
Baxueiimume coequHeHs Kajablus (OKCUI, TUAPOKCH, COH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHUS.

AsroMuHUN: TIONI0)keHUEe B llepumoguueckoit cucrtemMe xumuueckux sneMmeHToB [[. M. MeHneneeBa, cTpoeHne aTtoma,
HaxoJeHue B npupoje. Ousnueckrue 1 XUMUYECKUE CBOMCTBA alOMUHUSA. AM(OTEpHbIE CBOICTBA OKCHIA M THIPOKCUIA
AIFOMHUHUSL.

Keneszo: nmonoxenune B Ilepmommueckon cucreme xmmudeckux syemeHToB J[. M. MenpeneeBa, CTpoeHume aroma,
HaxoXJAeHue B npuponae. Duznyeckue 1 XMMHUYECKHE CBOMCTBA kene3a. OKCuabl, TuIpoKcuabl 1 conu xenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ O0pa3laMi METaJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOMCTBAMH, U3YYEHHE PE3YJIbTATOB KOPPO3UU
METa/IOB (BO3MOYKHO HCIOJIb30BaHUE BUAEOMATEPUAIIOB), OCOOEHHOCTEM B3aHMMOJECUCTBUS OKCHJA KaJblUs M HATPUS C
BO/IOM (BO3MOKHO MCIIOJIb30BAHUE BHJIEOMATEPUAIIOB), UCCIETOBAHUE CBOWMCTB KECTKOM BOJIBI, MTPOLIECCA TOPEHUS JKETIe3a B
KHCIOpoae (BO3MOXKHO HCHOJIb30BAaHHE BHUAECOMATEPUAIOB), MPU3HAKOB MPOTEKAaHUS KAuE€CTBEHHBIX pEaKIUi Ha HOHBI:
MarHusi, Kajibliusi, aqroMuHus, nuHka, xene3a (l) u xkxeneza (Ill), menu (), nHaGmoneHue W omucaHue MPOIIECCOB



OKpalllMBaHUs TUJIAMEHU MOHAMHU HATPUS, KaIMs W KalbluUs (BO3MOXXHO HMCHOJIb30BAHUE BUAEOMATEPUAIIOB), HCCIIECIOBAHUE
aM(pOTEpHBIX CBOMCTB THJPOKCHJA ATIOMUHHUS M TUIAPOKCUAA LHMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad IO TeMe
«Baxxnenmue MeTaibl 1 X COCIUHEHUS.

XuMHuA M OKpY:Kawluas cpeaa

BemectBa n Marepuasibl B MOBCEIHEBHOM JKU3HU 4eENOBEKA. be30rmacHoe MCIOJIb30BaHUE BEIIECTB M XMMHUYECKHX
peakuuii B ObITy. IlepBas momonibs Npyu XUMUYECKUX 0XKOTraxX U OTPaBIICHUSX.

XVWMHUYECKOE 3arpsi3HEHHE OKpYXkKAloLEed cpenbl (MmpeaenbHas TOMyCTHMasl KOHIEHTpauus Bemiects, nainee — [I/IK).
Ponb XuMuu B perieHNH 3K0JIOTMYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4eHue 00pa3oB MAaTEPUAIIOB (CTEKJIIO, CIIABbl METAJIJIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

Mesxcnpeomemnbnie ceasu

Peanmszanusa MeXIpeIMETHBIX CBA3EH MPU U3YYEHHH XUMHM B 9 KilacCe€ OCYIIECTBISETCS 4YEPE3 MCIOJIb30BaHUE KAK
OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATUM, TaK W TOHATHH, SBISIIOUIMXCS CHCTEMHBIMH [UJIsl OTAENbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAYYHBIN (DaKT, THUIOTE3a, 3aKOH, TEOPUS, aHAJIM3, CUHTE3, KiIacCHU(pUKALIMS,
NEPUOUYHOCTh, HAOIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHME, H3MEpPEHHE, MOJeNb, SBJICHUE, MAapHUKOBBIA 3(PQEKT,
TEXHOJIOTUsl, MaTEpPUAJIbI.

®uznka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKJIWJA, H30TONbL, PaJIHMOAKTUBHOCTb, MOJIEKYJIA,
ANIEKTPUYECKHUM 3apsii, TPOBOJHUKH, TOTYIPOBOJHUKHU, AUAIEKTPUKU, (HOTOIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BEILIECTBA, I'a3, PACTBOP, PACTBOPUMOCTb, KPUCTAIUINYECKAs PEIIETKA, CIIIaBbl, (PU3NUECKUE BEIUYUHBL, €IUHULIBI
U3MEPEHNUs, KOCMHYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢orocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHMHEPAJIbHBIE YAOOpEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpadbl, TOPHbIC MOPOJbI, MOJIE3HBIE HCKOMAeMble, TOIUIMBO, BOJIHbBIC

pPECYpPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O XUMHUU HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE PE3yJIbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUsI JOCTUTAIOTCS B XOJ€ OOydUeHUS
XUMHH B €IWHCTBE YYE€OHOW W BOCHHUTATEIBHOW JEATEIHHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCHHACKUMH
COLIMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TIPUHITHIMUA B OOIIECTBE MTPaBUIaMU M HOPMaMH TTOBEICHUS
¥ CTIIOCOOCTBYIOT MPOIIeCcCcaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIMATTN3AIIUN 00 yJarOIIXCSl.

JIMYHOCTHBIE pE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS CHCTEMON TO3SHUTHBHBIX
IIEHHOCTHBIX OPUCHTAINI ¥ PACITUPEHUE OIbITa IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpMoOTHYECKOro BOCIIUTAHMSA

IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYCCKOMY M HAyYHOMY HACICIUIO, TTOHUMAHMUSI
3HAYEHUs XMMHYECKOW HAyKH B JKM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJETh TOCTOBEpHON MH(oOpMmaiuen o
MEPEIOBBIX JTOCTHKEHUSX U OTKPBITUSX MUPOBOM M OT€UECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOUCTBE MHUpa U 00IIeCTBA;

2) rpaKJaaHCKOr0 BOCTIMTAHMS:

NIPEJCTABJICHUSI O COIMAIBHBIX HOPMax M MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHWN B KOJJICKTUBE, KOMMYHHUKATHBHOU
KOMITETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4eOHO-MCCIeIOBATEIbCKOW, TBOPUECKOW WM NPYTrUX BUJAX JESITEIBHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOU NEATEILHOCTHU MPH BHITTOJIHEHUH y4E€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJTHCHUH
XUMHYECKUX SKCTICPUMEHTOB, CO3/IaHWU YYEOHBIX MPOEKTOB, CTPEMJICHHsS K B3aUMOIIOHUMAHHUIO W B3aWMOIIOMOINU B
mpoIecce 3ToN yu4eOHOM MesTeTbHOCTH, TOTOBHOCTH OIEHWBATh CBOE TOBEACHHE M MOCTYIKH CBOMX TOBAPHIIEH C MO3UIIAN
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYECKUE TIPEICTABICHUSI O BEIIECTBE M XMMHUYECKON PEaKIIuu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M COCTABISIONINE OCHOBY JJIsl TIOHMMAaHHUSl CYIIHOCTH HAy4YHOM KapTHHBI MHpa, MPEICTaBIeHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPObI, B3aUMOCBA3SAX YEIOBEKA C IPUPOAHON CPEO, O POJIM XUMUU B TO3HAHUU
ATHX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUM MO XMMHH, HEOOXOAMMBIE JJIsI OOBSICHEHUS
HaO0JII01aeMbIX TPOLIECCOB W SIBJICHUH, IMO3HABATEJIbHOM, MH(POPMAIMOHHOW M YUTATEIbCKON KYyJIbTYpbl, B TOM 4YHCIE
HABBIKOB CAMOCTOATEIbHOW paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPAaBOYHOM JUTEPATypOM, IOCTYIHBIMU TEXHHUUYECKUMHU
cpeAcTBaMU MH(POPMALIMOHHBIX TEXHOJOTUH;

MHTEpEC K 00YUECHUIO U NMO3HAHUIO, TF0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa30BaHUIO0, IPOEKTHOM U
MCCIIEI0OBATENbCKOM AESATEIBHOCTH, K OCO3HAHHOMY BBIOOpY HAallpaBI€HHOCTH U YPOBHS O0y4Y€HUS B JlajbHEHIIEM;

4) popMuUpOBaHMS KYJIbTYPbI 310POBBSL:

OCO3HAHME LICHHOCTH KW3HHU, OTBETCTBEHHOI'0 OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 310POBBI 00pa3 KU3HH,
OCO3HAHUE IIOCJIEACTBUM W HENpPUSATUE BPEAHBIX NPUBBIYEK (YMOTPEOJIEHUS aJKOrojs, HAapKOTHUKOB, KypeHus),
HEOOXOJIMMOCTH COOJIIOJIEHUs MpaBUil 0€30MacHOCTU MPU OOpalIeHUU C XMUMHYECKUMHU BEIECTBAMU B OBITY U pealbHOU
KU3HU;

5) Tpy10BOr0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUUYECKOMY HM3Y4EeHHMIO Tpodeccuil W TpyAa paziIMyHOro pojia, yBaXEHHE K TPyAy U pe3yJibTaram
TPYAOBOH JEATEIbHOCTH, B TOM YHKCJIE€ HAa OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIA BHIOOD
UHAVBUAYAJIbHOW TPAaeKTOPUU IMPOJOJDKEHMsI 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEUIHOM NpOo(ecCHOHANBPHOM AEATEIbHOCTH W Pa3BUTHUA HEOOXOAMMBIX
YMEHUH, TOTOBHOCTh a/IaliITUPOBATHCS B PO ECCHOHATIBHON CpeIe;

6) 9KOJIOrH4€eCKOro BOCTIUTAHMS:

AKOJIOTMYECKH LEJIECO00PAa3HOE OTHOIICHHE K MPUPOJE KaK MCTOYHUKY KU3HHM Ha 3eMile, OCHOBE €€ CYyIIECTBOBaHUA,
NOHMMAaHUE LIEHHOCTH 3/10pOBOr0 M 06€30MacHoro oopasa *13HU, OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY
Y TICUXMYECKOMY 3/I0POBbIO, OCO3HAHHE LICHHOCTH COOJIIOICHUS MTpaBuIl 0€30M1aCHOI0 MOBEAEHUS MPU padoTe C BEUIECTBAMHU,
a TaKKe B CUTYalUsX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIHOJEH;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, MOJy4aeMble MIPU U3YUYEHUU XUMUH, ISl peLIeHUs 3a/1a4, CB3aHHBIX C OKpY)KaroIlen
MPUPOIHON CPENOH, AJis MOBBIILICHUS YPOBHS SKOJIOTMYECKON KYJIbTYphl, OCO3HAHUS TJI00AIBHOIO XapaKTepa 3KOJIOrMYEeCKUX



poOJIeM U MyTe UX pelIeHUs OCPEICTBOM METOMO0B XUMHUHU, YKOJIOTHYECKOT0 MBIIIUICHUS, YMEHHSI PYKOBOACTBOBATHCS UM
B I103HABATEJIbHOW, KOMMYHUKATUBHOU U COLUAIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe merarnpeaMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYMMBbIE I (POPMHUPOBAHUS MUPOBO33PEHUSI OOIICHAYyYHbIC
MOHATHUS (3aKOH, TEOPHSs, IPUHITUII, TUTIOTE3a, (PaKT, CUCTeMa, IIPOIIECC, SKCIEPUMEHT U JPYToe.), KOTOPhIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMEeTaX M IMO3BOJSIOT Ha OCHOBE 3HAHUW U3 JTHUX MNPEeIMETOB (POPMUPOBATH
MpEICTaBIEHNEe O IEJIOCTHOM HaydHOW KapTWHE MHUpa, W YHHBEPCAJIbHBbIE YydeOHbIE MACHCTBUS (TIO3HABATEILHEIE,
KOMMYHUKATUBHBIC, PETYJISATUBHBIC), KOTOPBICE OOCECIMEYMBAIOT (OPMUPOBAHHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO U OCYILIECTBIICHUIO YIEOHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA

ba3oBble Joruueckue AeMcTBUSA:

YMEHHS UCIOJb30BATh MPUEMBI JTOTMYECKOTO MBIIIJICHUS MPU OCBOCHHMM 3HAHUW: PACKPBIBATH CMBICT XUMHYECKUX
MOHATUM (BBIACISAThL MX XapaKTEpHbIC MPU3HAKHU, YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMH TOHATHSIMH), HUCIIOJIbH30BAThH
MOHATHUSL U1 OOBSACHEHHS] OTHETbHBIX (DAKTOB M SIBIICHWW, BBHIOMpATh OCHOBAHMS W KPUTEPUU ISl Kiaccuukanuu
XUMHUUYECKUX BEIIECTB M XUMUUYECKUX PpEaKIMi, YCTaHABIMBATH NPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIY OOBEKTaMHU
W3YYEHUSI, CTPOUTH JIOTUUECKUE pacCyXAeHUs (MHIYKTUBHBIC, IETYKTUBHBIE, 10 aHAJIOT'MH ), 1€JIaTh BbIBOJbI U 3aKIHOYECHUS;

yYMEHHE MPUMEHATHh B MpOLIEcCe MO3HAHUS MOHATUS (MPEeIMETHbIE U METallpeIMETHbIE), CUMBOJIUYECKUE (3HAKOBBIE)
MOJIEIIH, WCTOJb3yeMbIe B XUMHUH, NPEOOPA30BHIBATH IMUPOKO MPUMEHSEMbIE B XHMHUH MOJCIIbHBIC TPEICTaBICHUS —
XUMUYECKAN 3HAK (CHMBOJ DJIEMEHTA), XUMU4YecKas (hopMysia U ypaBHEHNE XUMHUYECKOW PEaKIy — MPHU PEIIeHUH ydeOHOo-
MO3HABATEIbHBIX 3371a4, C YIETOM 3TUX MOJEIbHBIX MPEICTABICHUIN BBISIBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKH
M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUM, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIEZICTBEHHBIE CBSI3U U IIPOTUBOPEUHS B N3YYaEMBIX IIPOLIECCAX U ABICHUSX.

ba3oBble nucciienoBarebCKue 1eiiCTBUS:

YMEHHE UCIOJb30BATh MOCTABICHHBIC BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUSA, A TAKKE B KQUECTBE OCHOBBI JIJISI
dbopMUpOBaHUS TUTIOTE3BI 1O TTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;



MPUOOPETEHUE OMbITa MO TUTAHUPOBAHWIO, OPraHW3alldd M TPOBEACHHUIO YYCHUYCCKUX DKCIECPUMEHTOB, YMEHUE
HaOJIIOIaTh 32 XOJ0M MPOIECCa, CAMOCTOATEIHLHO MPOrHO3UPOBATH €0 Pe3ybTaT, (OpMYIUPOBATH OOOOIIEHUSI U BBHIBOIBI
Mo pe3yibTaTaM MPOBEIEHHOTO OIbITA, UCCIECOBAHUS, COCTABIISITH OTUET O MPOJIeTaHHON padoTe.

Pabora ¢ undopmanuei:

yYMEHHE BbIOMpATh, aHAJIU3UPOBATh M MHTEPIPETUPOBATh WHOOPMAIUIO PA3TUYHBIX BUIOB U (HOPM TpECTaBIICHUS,
MOJIy4aeMYI0 M3 Pa3HbIX UCTOYHUKOB (HAYUYHO-TIOMYJISIpHAS JIUTEPATypa XMMHUUECKOTO COJAEP>KAHMs, CIIPAaBOYHBIE MOCOOMUS,
pecypcel IHTepHEeTa), KPUTHYECKH OIIEHUBATh IPOTUBOPEUMBYIO M HEIOCTOBEPHYIO HH(OPMAITHIO;

YMEHHE TTPUMEHSATh PAa3IMYHBIE METOBI U 3aIPOCHI TIPH MTOMCKE M 0TOOpEe MH(OPMAITUU W COOTBETCTBYIOIINX JTaHHBIX,
HEOOXOJIMMBIX IS BBITIOJIHEHHSI YY€OHBIX U MMO3HABATENbHBIX 3a/a4 ONPEACIEHHOI0 TUIA, IPUOOPETEHHE OMbITa B 00JIACTH
WCIIOJIb30BaHUS WH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO WCIIOIb30BAHUS
pPa3IMYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTHUMAIbHYIO (OpMYy MpeAcTaBiIeHUs HHOpMaAIUu U
WUTIOCTPUPOBATh peIIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JIuarpaMMamu, IpyruMu (GopMamMu Tpadukd ©u HX
KOMOMHAIUSIMU;

YMEHHE HCIIOJIh30BaTh U aHAIM3UPOBATH B Mpollecce y4eOHOM M MCCIEIOBATENBCKON JCSITEIbHOCTH MHMOPMAIIHIO O
BJIMSTHUY TTPOMBITIUICHHOCTH, CEJIbCKOTO XO3SMCTBA M TPAHCIIOPTA Ha COCTOSTHHE OKPYIKAFOIICH MPUPOTHON CPEIbI.

KoMMmyHMKaTUBHBIE YHHBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHMS 33J1aBaTh BOIPOCHI (B X0J€ Auaiiora u (Wiau) JIUCKYCCHM) IO CYHIECTBY OOCYKJaeMOil TeMbl, (pOpMyInpoBaTh
CBOM MPEIOKEHUS OTHOCUTEIHLHO BBITIOJTHEHUS TIPEITIOKCHHON 3a/1a4H;

YMEHHS TPEJICTABIATh MONTYYCHHBIC PE3yJIbTaThl MMO3HABATEIILHON JEATEIHHOCTA B YCTHBIX M NMHUCHMEHHBIX TEKCTaX;
JieNaTh TPE3CHTALMI0 PE3YyJIbTAaTOB BBINOJHEHUS XHMHUYECKOrO0 JKCIepuMeHTa (1abopaTOpHOro OIbITa, J1abopaTopHOi
pabOoTHI 1O UCCIICTOBAHUIO CBOMCTB BEIIECTB, YICOHOT'O MMPOCKTA);

YMEHHSI Y4EOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM TI03HABAaTEIbHOM M HCCIENOBATEILCKOU
NEATeIbHOCTA TPU PEIICHUH BO3HUKAIOMIMX NPoOJieM Ha OCHOBE ydé€Tra OOIIMX HHTEPECOB M COIIACOBAHUS IMO3UIIMI
(0OcykneHuss, 0OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIIAS COBMECTHBIX JCHCTBHH, OMpeIeIeHNe KPUTSPHUEB 10
OLICHKE Ka4eCTBa BBIMOJHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIe YHUBeEpCaIbHbIE YUeOHbIE 1eiiCTBHUSI:



YMEHHE CaMOCTOSITEIbHO OMPEENATh IeNU JEATENbHOCTH, TUIAHUPOBATh, OCYIIECTBISATH, KOHTPOIUPOBATH U TPHU
HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIHLHOCTh, BIOMpaTh Hambosee 3 (EKTUBHBIE CIIOCOOBI perieHus] Y4eOHbIX U
MO3HABATENbHBIX 3aJ]a4, CaMOCTOSITEJIbHO COCTAaBIATh WM KOPPEKTUPOBATh MPEUIOKEHHBIM AJITOPUTM JAEUCTBUN NpU
BBITIOJTHEHUH 3aJJaHUK ¢ y4ETOM TMONYYEHHUs HOBBIX 3HAHHMHA 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKIHIX, OICHUBAThH
COOTBETCTBHUE MOJYYEHHOIO pe3yibTara 3asBJICHHON LedM, YMEHHE MHCIIOJIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI,
npeJyiaraéMble B yCJIOBUM 3a/laHUM.
MNPEAMETHBIE PE3YJIbTATbBI
B cocraBe mnpeaMETHBIX PE3YNbTATOB II0 OCBOEHUIO 0053aTENbHOIO COAEPKAHUSA, YCTAHOBJIEHHOIO JAaHHOU
(denepanbHOll pabouell MPOrpaMMoOi, BBIAEIAIOT: OCBOCHHBbIE OOYYAIOIIMMHUCS HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
neicTBuid, cienuduueckue sl TpeaMeTHON 00acTH «XUMHUS», BUABI JEATEIBHOCTH MO TMOJYYEHHUI0 HOBOTO 3HAHUS, €ro
MHTEpIIpETaluy, IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYaIHIX.
K xoniy o0yuenus B 8 ky1acce npeIMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y
O0y4YarIIMUXCs YMEHUM:
e PAaCKphIBaTb CMBICII OCHOBHBIX XMMUYECKUX MOHSATUH: aTOM, MOJIEKYyJla, XUMUUECKUN 3JIEMEHT, IPOCTOE BEIIECTBO,
CJI0)KHOE BEIIECTBO, CMECh (OJJHOPOAHAS U HEOAHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsl U MOJIEKYJISIpHAS
Macca, KOJIMYECTBO BEIECTBa, MOJb, MOJSpHAs Macca, MaccoBas JOJs XUMHUYECKOrO 3JIEMEHTAa B COCAMHEHMH,
MOJISIPHBIN 00BEM, OKCUJ, KMCII0TAa, OCHOBAHUE, COJIb, AIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHUS, XUMHUYECKas
peakiusi, Ki1accu(uKalms peakuil: peakiuy COSAMHEHHUS, PEaKIUU Pa3JIOKEHUs, peaklun 3aMelIeHHs], peaKklnuu
oOMeHa, 2K30- U SHAOTEPMUUYECKUE PEeaKIuu, TeIoBor 3(h(eKT peakuuu, apo aToMa, dJIEKTPOHHBIN o atoma,
aTOMHasi OpOUTaib, paguyCc aTOMa, XUMUYECKas CBS3b, MOJSPHAs U HENOJSIPHAsl KOBAJIEHTHAs CBSA3b, HOHHAS CBS3b,
WOH, KaTHOH, aHWOH, PAaCTBOP, MAaccoBas JI0JIsl BellecTBa (POIEHTHAs KOHIICHTPAIHsI) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSTH 3TU MOHATHS IPU ONUCAHUU BEILECTB
U UX IIPEBPAILCHUM;

e HCIOJBH30BaTh XUMUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUs (DOPMYIT BEUIECTB M YPAaBHEHUN XUMHUECKUX PEaKIIN;



ONpEAENATh BAJEHTHOCTh AaTOMOB 3JJIEMEHTOB B OWHApHBIX COEAUHEHUSX, CTENEHb OKHUCJIEHHUS 3JIEMEHTOB B
OMHApPHBIX COEAMHEHMSX, MPUHAJUIEKHOCTh BELIECTB K ONpPENEIEHHOMY KJacCy COEIMHEHUN mo Qopmyrnam, BUA
XMUMHUYECKOH CBsI3U (KOBaJICHTHAs! M HOHHAs) B HEOPraHMUECKUX COCANHECHUSIX;

packpbiBaTh cMbIca [lepuonnyeckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATh IMOHUMAHUE MEPUOIUYECKON
3aBHCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX MOJ0XeHUs B llepuonnueckoi cucteme, 3aKOHOB COXpPaHEHUS
MAaccChl BEILECTB, IIOCTOSTHCTBA COCTABA, AaTOMHO--MOJIEKYJISIPHOIO YUEHHUsI, 3aKOHAa ABOrapo;

OIKCHIBATh M XapaKTepu30BaTh TaOnuuHyio ¢popmy llepmoanyueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3indarh
MOHSTHS «TJaBHas moArpynna (A-rpynmna)» u «modounas noarpymnma (b-rpymma)y, Manbie u OoibIINe MEPUODI,
COOTHOCUTh 0003Hau€HUs1, KOTOpble UMetoTCs B Tabnuue «llepnonnueckas cucrema XuMuueckux 3iaeMeHToB . H.
MeHeneeBay ¢ YACIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sapa,
o0111ee YUCIIO AJIEKTPOHOB U pacpeiesIEHUE X MO IEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATH XUMUYECKHUE FJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUYECKUE PeaKUu (110 YHCIY U COCTaBY
Y4YaCTBYIOIIMX B PEAKI[MU BEUIECTB, O TEIJIOBOMY (D (PEKTY);

XapaKTepHu30BaTh (ONMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA BEILIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPKIasi ONMCaHUE
IpUMEPaMH MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kay€CTBEHHOIO COCTAaBa, BO3MOXKHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUM B Pa3IMYHBIX YCIOBHUSAX;

BBIUYHCIISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJI0 XUMHUYECKOIO AJIEMEHTA
1o GpopMylie COeTUHEHNs, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOANUTE PAcU€Thl 110 YPABHEHUIO XUMHUYECKOM
peaxkuuu;

MPUMEHSTh OCHOBHBIC OIEpAIlMU MBICIUTEIHHON MAEATEIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, 0000IIeHuE,
CUCTEMATHU3ALNI0, KIACCU(PUKAIMIO, BBIABICHUE NPUYMHHO--CIECICTBEHHBIX CBSI3€d — JJIs1 M3y4EHHUS] CBOMCTB
BEUIECTB M XUMHUYECKHX pEaKLHi, E€CTECTBEHHO-HAyYHbIE METOJbl IMO3HAHUA — HaAONIOJCHUE, H3MEpPEHHUE,
MOJIETUPOBAHKE, SKCIIEPUMEHT (PEeasIbHbIN U MBICJICHHBIN);

CJIEZIOBATh IpaBHJIaM IOJIb30BaHUSI XMMHUYECKOH MOCYIOM M JabOpaTOpHbIM OOOPYAOBAHHMEM, a TAKXKE IMpaBHJIaM
oOpallleHHsI ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU O BHIOJHEHHUIO Ja00PATOPHBIX XUMHUYECKUX OIBITOB



[0 TMOJYYEHUI0 U COOMpaHUIO ra3000pa3HbIX BELIECTB (BOAOPOJAa M KHCIOPOJA), MPUTOTOBJIEHUIO PAaCTBOPOB C
orpenie’IEHHON MacCOBOM J0Jei pacTBOPEHHOIO BEILIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI
10 PAcIO3HAaBAHUIO PACTBOPOB ILIE€JI0UYEH M KUCIOT C MOMOIIBI0 HHIUKATOPOB (JJaKMYC, (peHON(TaIenH, METUIIOPAHXK

U Apyrue).

K xonIty o0yuenus B 9 kjiacce mpeaIMeTHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTH Y
O0y4YarIIMUXCs YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUM: XUMUUECKUN AJIEMEHT, aTOM, MOJIEKYJia, HOH, KATUOH, aHUOH,
MIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XHMUYECKas
peakuus, XUMHYecKas CBsi3b, TEIJIOBOW H((EKT peakuuu, Moib, MOJSPHBIA O0BEM, pPACTBOP, AJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJIUTHYECKAS] IUCCOLMAIUS, PEaKUMH HMOHHOrO OOMEHAa, KaTajlu3aTop, XUMHUUYECKOEe
paBHOBecue, oOpaThMble W HEOOpaTHUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pPEAKIIUU, OKHCIUTEb,
BOCCTAHOBUTEJIb, OKHUCIICHHUE U BOCCTAHOBJICHHE, aJJIOTPONUs, aM(POTEPHOCTh, XHUMHUYECKasi CBs3b (KOBaJIEHTHAas,
WOHHAs, METa/lInuecKasi), KpHUCTajUIduecKass pemérka, KOppo3us METajioB, CIUIaBbl, CKOPOCTh XHUMHUYECKOU
peakuuu, npeaenbHo nonycrumas konuentpauus 1K BemecTsa;

WJUTFOCTPUPOBATh B3aHMOCBSI3h OCHOBHBIX XMMUYECKUX TTOHATHUN U MIPUMEHSThH 3TU MOHSTHS MPU ONKUCAHUU BEILIECTB
Y UX MPEBPALLCHUN;

UCIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JUISl COCTaBJIEHUs (DOPMYII BEIECTB U YPABHEHUM XUMUUYECKUX PEAKIU;
OMpEeNENsATh BAJCHTHOCTh U CTENEHb OKUCICHHS XMMHUYECKUX SJIEMEHTOB B COCIMHEHUSAX Pa3JIMYHOIO COCTaBa,
MPUHAIICKHOCTh BEIMIECTB K OMPEAeNEHHOMY KJIacCy COETMHEHWUH 1o (opMyrnaM, BHJ XHMHYECKOW CBS3U
(KOBaJICHTHAsI, MOHHAsI, METAJUIMUECKas) B HEOPraHMYECKUX COCAMHEHUSX, 3apsj MOHA MO0 XUMHUYECKOU (Qopmye,
XapakTep Cpellbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUH, TUM KPUCTALIMYECKON PEIIETKA KOHKPETHOTO
BEIIECTBA;

packpbiBath cMbich [lepuoauueckoro 3akona J[. 1. MenaeneeBa u 1IeMOHCTpUPOBATh €r0 MOHUMAHUE: OMUCHIBAThH U
xapakTepuszoBaTh TaOnMuHyro (opmy llepuogmyeckoit cUCTEMbl XUMHUYECKHUX HJIEMEHTOB: pasjidiyaTh MOHSITHUS
«riaBHas noArpynna (A-rpynmna)» u «mnodouyHas noarpynna (b-rpymma)», Manbsie 1 OoJbIIMe MEPUoIbl, COOTHOCUTD
0003HAUEHUSI, KOTOPhIE UMEIOTCS B MEPUOIUUECKON TaOIUIe, C YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUSI aTOMOB



XUMUUYECKUX BJIEMEHTOB (COCTaB U 3apsAll siapa, o0Illee YHUCIO 3JICKTPOHOB U PACHPENCIICHUE UX IO 3JICKTPOHHBIM
CJI0SIM), OOBSCHSTH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U UX COCIMHEHU B MpeesiaX MabIx
NIEPUO/IOB U IJIaBHBIX MOJATPYIIN C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIIUPOBATH XUMUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XMMUUYECKUE PEAKIIUH (110 YUCITY U COCTaBY
Y4aCTBYIOIIMX B PEAKIMH BEIIECTB, MO TETUIOBOMY 3 (HEKTy, M0 W3MEHEHHUIO CTETCHEW OKHCIICHUS XUMHYECKHX
3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME M CIECIU(PUICCKUE XUMUYECKUE CBOWCTBA MPOCTHIX M CIIOKHBIX BEIIECTB,
MOATBEPK/Aasi OMMCAHWE MPUMEPAMHU MOJCKYJISIPHBIX M HMOHHBIX YPaBHEHHMM COOTBETCTBYIOIIUX XUMHUYECKUX
peaKIuu;

COCTABJISITh YPABHEHUS SJICKTPOJUTHUYECKOW TUCCOLMALMM KHUCIIOT, HIEI0YEW M COJIEH, IMOJHBIE M COKpAlIEHHbBIC
YpaBHEHHSI peakluii MOHHOTO OOMEHa, YpPaBHEHHS pEaKlHi, MOITBEP)KIAIOIIMX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3U MEXK]1y BEIIECTBAMU Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN IMOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OaaHca 3TUX peaKIuii;

MIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS, BO3MOXXHOCTHU MPOTEKAHUS XUMUUYECKUX
MpEBPAIIECHUI B pa3JINUHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MACChI BEIIECTB, MACCOBYIO JOJIK XMMHYECKOTO AJIEMEHTA
o (opmyse coeTMHEHMs, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU
peakiuu;

coOrofaTh TMpaBWia TMOJIb30BAHUSI XMMHUUYECKOW MOCYJIOM M J1abOpaTOpHBIM O0OpYyIOBaHHMEM, a TakKe IpaBuia
oOpalieHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU MO BHIMTOJHEHUIO J1a0OPATOPHBIX XUMHYECKUX OIBITOB
10 MOJTYYEHUIO U COOMpaHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YIIIEKUCIIOro rasa);

MPOBOJIUTh PEAKIIUM, TMOJATBEPKIAIONINE KAYECTBEHHBIM COCTAB PA3IMYHBIX BEILECTB: PACIO3HABATH OMBITHBIM
nyTéM XJIOpua-, OpoMua-, HoAUA-, kKapOoHat-, pocdar-, cunukar-, cyabdar-, THIPOKCUI-UOHBI, KATUOHBI AMMOHUS
Y MOHBI U3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;



e TMPUMEHSATH OCHOBHBIE ONEpaIlMd MBICIUTEILHON AEATEILHOCTH — aHaJIW3 U CUHTE3, CPaBHEHHE, 000OIleHUE,
CHCTEMATHU3ALIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CU — I U3YYEHHSI CBOWCTB BEIIECTB U XUMHYECKUX

peakiuii, ecTeCTBEHHO-HAyYHbl€ METO/bl MO3HAHUS — HAOIIO/IEHUE, MU3MEPEHUE, MOJEIUPOBAHUE, HKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIACC
KosunuecTrBo 4yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpamMMbl Bcero Konrpoabusre Hpakruecikue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BaykHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmorexa [IOK
MPAKTUYCCKOMN eI TEIBHOCTH https://m.edsoo.ru/7f41837¢
YeoBeKa
12 BemecTBa n xumuueckue 15 1 bubmumoreka [IOK
peaxkuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. Ilonsitue bubmmoreka LIOK
2.1 6
00 oxcuzax https://m.edsoo.ru/7f41837¢c
59 Bognopon.Ilonartue o kucmorax 3 1 bu6moteka [IOK
U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [ToHsiTHE 00 5 1 1 bubmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHEIE KJIACCHI 11 1 1 bubmiorexa [IOK
HEOPraHUYEeCKUX COEMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro mo pazneny 30

Pa3nea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xummuueckux 3jaeMenToB JI. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[lepuoanyeckuii 3aK0H 1
[Tepuonnueckas cucrema

bu6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
XuMHUYeECKas CBA3b. Eu6 10K
nOIMOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmoreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (pp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 [ToBTOpEHue u yriyodieHne 3HaHU I 5 1 bubmotexa [JOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmotexa [JOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 1 bubmmoreka [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso00.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa LIOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmorexa [JOK
' PYITHEE ’ P https://m.edso00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 Bu6mmorexa [IOK
' . PYHTIRL. poa https://m.eds00.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa HOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypchbl

1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 bubmmoreka LIOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTe 0 MeTOaX MTO3HAHUS B XUMHUHU 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia

3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 1 bubmmorexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITOCOOBI 1 bu6mmoreka [JOK
paszesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

5 «Pa3genenue cmeceit (Ha mpumepe 1 1 brbmorexa [TOK

A . pumep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
bubmioreka [IOK
6 A 1
TOMBLH MOJICKYIIB! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOXKHEBIE BEIIECTBA 1 bubmorexa HOK

P https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 butmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popMyia. BaaeHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYIECKOT' O bubmioreka [IOK
3JIEMEHTa B COEIUHCHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKUe U XUMHICCKHE SIBIICHUS. bubmioreka [IOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs IPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTsa, Macchbl
17 BEIIECTBA MO YPAaBHEHUSIM XUMUUECKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanuss XUMUIECKUX pPeaKIuii
18 (coenuHeHUs1, pa3JIOKEHUS bubmiorexa LIOK
! P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOEUCT 0606y eHue u bubmioreia LTOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 Kontponphas pabora Nel o reme bubmuoreka LIOK
«BemecTBa 1 XUMUYECKHE pPEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cMech razos. Cocras bu6mioteka LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BemectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIopoa (peakuu OKHCIEHUS bubmorexa [OK
TIOpOAd (peakdt g ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI moTydeHust KUCIopo/a B
23 nabopaTOpUU U MPOMBIIIJICHHOCTH brbmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoi 3¢dekT XuMuIecKou
24 peaKkiuu, MOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, Yroiib U METaH).
25 3ar SISHCIEI/IC(1;03 yia CIOCOOBI Zro bubmorexa [JOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «Ilonyuenue u cobupanue K1ciopozaa bubmmorexa [IOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
97 Bonopon — 3neMeHT u mpocroe bubmmotexa [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 II
OFITHC O KHCHOTAX M cOTAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHsI BOIOPO/IA B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 mo treme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue BOA0Opoaa,

H3Y4YEHHUE €ro CBONCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEII[ECTBA T'a3a M0 €ro H3BECTHOM bubmiorexa LIOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
P R peakh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TorsTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HachileHHbie
37 u HiHaCBIpeHHBII; aCTBOPBI MH;CCOBaH bubmmorexa [IOK
N P PRI https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B pacTBOPE
[Ipaktueckas padorta Ne 5 mo teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KJIacCupUKaims, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4yenue 1 XuMHU4YECKHE CBONCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



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
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43 [Toyuenue u XuMHu4YecKe CBOMCTBA bubmuoreka LIOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XuMHYECKHE CBOWCTBA bubmmotexa [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPa,

46 CHOCOéBII)HOJ'I )eHI/I}I XI/IMI/I‘:Z(I:)KI/IC bubmorexa HOK

. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTnueckas pabota Ne 6. Permienue

47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPIaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIIMH CHUIN

48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O06o001IeHrEe U CUCTEMAaTH3aIUs 3HAHMI

m H https://m.edso0.ru/00ad9ch?2
KonTtponbsnas pabora Ne3 mo teme
50 "OCHOBHBIE KJIaCCHI HEOPraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUM
[lepBbie MONBITKY KJIaCCU(PUKALIUH
51 XHMHYECKHUX 3JIeMEHTOB. IlorsaTue o bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnonnueckuii 3aKoH 1
bu6moreka [JOK
52 [Tepuonuueckas cucTeMa XUMHY ECKHX
https://m.edsoo.ru/00ada52¢
anemenToB /. 1. MeHneneeBa
buo OK
53 [Tepuoapl, rpymnmbl, HOATPYIIIBI nosmorexa L1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 snep. 3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmiorexa LIOK
55 aToMOB 35ieMeHTOoB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leppoanueckoro 3akoHa JJis
57 pa3BuUTUs HAyKH U npaktuku. . M. bubmuorexa [IOK
MenneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DJIEKTPOOTPULATEIIEHOCTh ATOMOB bubmotexa [JOK
XUMHYECKUX DJICMCHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 VIoHHas XHMHHECKas CBA3k https://m.edsoo.ru/00adac34
50 KoBasieHTHas nossipHas XuUMH4YeCKast bubmmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMOIsIpHAsT XUMUY eCKast bubmotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 Creneitb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC bubmoteka [JOK
peaKkuuu https://m.edso00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEU bubmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtponwsnas padora Ned o teme bubmotexa [JOK
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«CtpoeHune atomMa. XMMHUYECKas CBSA3b»

https://m.edsoo.ru/00adb486

66 PesepBHbIii ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHUCTEMAaTH3aIlUs 3HAHUHU https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 1 bubmotexa [JOK
cucTeMaTHh3aIus 3HaHU https://m.edso0.ru/00ad9ch?2
68 PezepBHblii ypok. O0001IeHNE U 1 bubmmotexa [IOK
CHCTEeMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Iepuognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHYECcKux dyemeHToB Jl. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XMMHYECKUX DJIEMEHTOB 1 bubmorexa [TOK

B} https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmoteka IJOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMmudeckoi CBSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponbsnas padora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHUE 3HAHUMA 1 1
OCHOBHBIX pa3IeoB Kypca 8 Kjaccay

6 Knaccudukanus xummaeckux 1 bubmioreka [IOK
peaKuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHEe O CKOPOCTU XUMUUYECKOU

7 eakuuu. [IoHsITHE O TOMOrE€HHBIX U 1 Bubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
TreTEepPOreHHBIX PEaAKITUIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHUHU.

bu6mmoreka [JOK
8 @akTopsl, BIUSIONIME HA CKOPOCTh 1

XUMHYECKON PE€aKkouu U MMOJIOKEHUEC

https://m.edsoo.ru/00adc28c
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XHUMHUYECKOIr0 paBHOBECUSA

OKHMCIIUTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka IJOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 2JIEKTPOIUTHUECKON
10 I/IC(F))O na I/II/IpCI/IJILHBIe U cia0ble bubmiorera ITOK
A 1AL https://m.edso0.ru/00adcd68
ANEKTPOIUTHI
11 HounEble ypaBHEHUS PeaKIAi bubmorexa LHOK
P peart https://m.edsoo.ru/00add448
XHUMHAYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHHI B CBETE MIPEICTABICHUN bubmorexa [IOK
pun https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTHUECKOMN IUCCOITUALINN
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 peaCcTaBICHU 00 Bubmorexa HOK
pel . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOMN TUCCOIUALINH
14 ITonaTue o rugponnse comneit bubmrorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 OO6o001IeHNe U CHCTeMaTH3AIUS bubmotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Perrenne sxcriepuMeEHTAIBHBIX bubmorexa [IOK
P https://m.edsoo.ru/00addbfa
3aaay
KonTtponbsHas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TU CCOLIUALIUS Bubmiorexa HOK
p a HHATA. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUH B PACTBOPAX)
OO6m1ast XxapakTepUCTHKA TaJOr€HOB.
18 XuMHYECKUE CBOMCTBA HA IIPUMEPE bubmorera TOK
P P https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposoapopo. ComnsiHasi KUcCioTa, bubmmorexa LIOK
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XUMHUYECKHE CBOICTBA, MOIyYCHHE,
MPUMEHEHUE

https://m.edsoo.ru/00ade104

[Ipaktueckas padorta Ne 2 mo teme

bu6moreka [JOK

20 «ITonyuenue coONSIHOM KUCIOTHI,
- . https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTB»
Brruucnenus mo ypaBHEeHUSIM
21 XUMHUYECKUX eazpnﬁ €CJIM O/IUH U3 brbmorexa [TOK
PEATIIL, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO011ast XapakTepUCTHKA JIEMEHTOB bubmmorexa [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATIOTpOITHBIE MOIU(DHUKALIUN CEPHI.
93 Haxoxnenue cepbl U €€ coeqMHEeHn bubmuotexa [JOK
B IIpupojie. XUMHUYECKUE CBOICTBA https://m.edsoo.ru/00ade64a
cepsl
CepoBo10po/1, CTpOCHUE, bubmoteka IJOK
24 .
(bu3nYeCKue 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunepl cepbl. CepHast KHCIIOTA,
25 ¢buznyecKknue 1 XUMHUYECKHUE CBOICTBA butmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHUECKHE peakiuy, JIeKalue B
OCHOBE MPOMBIIIIEHHOTO CcIloco0a
26 MOJYYEHUS CEPHON KUCIIOTHI. bubmmorexa [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIel cpeapl CoeNNHEHUSIMU
Cephl
97 Beruucnenne MmaccoBoi 1071 BbIXO/a bu6mmoreka [JOK
MPOAYKTA PEAKIUN https://m.edsoo.ru/00adec8a
28 OO0mras XxapakTeprcTHKa JIEMEHTOB bubmorexa [IOK
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VA-rpynmsl. A30T, pacCpOCTpaHEHUE
B IpUpoJe, GU3HUECKHUE U
XUMHYECKUE CBOKCTBA

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

AmMuak, ero Gu3n4ecKue u

29 XUMUYECKUE CBOKCTBA, MOJTYYECHHUE U bubmorexa [TOK
> THOTYH https://m.edsoo.ru/00adf004
MPUMEH CHUE
[Ipaktueckas padorta Ne 3 o teme
30 «Ilonyuenne aMMuaKa, H3y4eHue ero brbmorexa [TOK
N v > YR https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KHCIIOTa, € PU3nYeCcKHue u bubmuorexa [IOK
XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonbp3oBanue HUTPATOB U COJIEH
aMMOHUS B Ka4ECTBE MHHEPAIBHBIX

32 no0peHnii. XUMHYECKOE bubmorexa HOK
YAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHHUE OKPYKAIOIIEH CpeIIbl
COCMHEHUSMH a30Ta
®ochop. Oxeup dpochopa u

33 (boc:li))o pHaSI KI/ICJ'I((I))Ta (bq)lfau(q\e/:)cxne u brbamorexa [IOK

p 7 https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYECHUE
Hcnonbs3zoBanue gpocdaros B

34 KauecTBE MUHEPAJIbHBIX y100pEeHUI. bubmmoreka LIOK
3arpsi3HeHue IPUPOIHOM CPebl https://m.edsoo.ru/00adfc20
¢dbocdaramu
Yraepoa, pacnpocTpaHeHHE B

35 pH 1(3) e gmsnzecxie U XUMUYECKHE bubmorexa [TOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMcCTBa
36 Oxkcunsl yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOIMCTBA.

https://m.edsoo.ru/00adfebe
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DKoNoruyeckue npoodieMsl,
CBsi3aHHBIE ¢ OKcuaoM yrieponaa (1V)

37 VYronbHas KUCIOTA U €€ COJIU bubmorexa [JOK
https://m.edso00.ru/00ae006¢c
[Ipaktuueckas padota Ne 4 o Teme

38 "ITosrydyeHue yriekucioro rasa. bubmmoreka LIOK
KavecTBeHHas peakuus Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaIbHBIE TTOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoja
40 KpeMHuii 1 ero coeHeHuUs bubmioreia LTOK
https://m.edso0.ru/00ae080a
[Ipaktueckas padorta Ne 5. Perenue

a1 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«Bakuelmme HeMeTallJIbl ¥ UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTtponbnas pabora Ne3 o reme

42 «BakHeimme HeMeTaJlTbl U UX bubmorexa TIOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO6m1ast XapakTeprCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 MeTtammdeckas CBsI3b U bubmoteka [JOK
METaJUIMYeCcKasi KPUCTAJUINY €CKas https://m.edso00.ru/00ae103e
pemérka. dusnyeckue cBoricTBa
METaJJIOB
XUMHUECKHE CBOMCTBA METAIJIOB.

44 DNEeKTPOXUMUUYECKHUH psJl bubmmorexa [IOK

HANPsLKEHUN METAJIOB

https://m.edsoo.ru/00ael1156
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O61ue criocoObl MoTy4YeHus
MetaJuioB. CriiaBbel. Beraucienus 1mo

45 aBHEHUAM XUMHYECKHUX PEAKIIUN bubmorexa HOK
yp PeAKIHH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
MPUMECH
46 TToHaTHE O KOPPO3UU METAIIIOB bubmiorera TTOK
pp https://m.edso0.ru/00ae1278
bubmioreka [IOK
47
[lenounbie merauel https://m.edsoo.ru/00ael4b2
48 OKcuUIbI ¥ TUAPOKCUABI HATPHS U bubmmorexa [IOK
KaJus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubmuorexa [IOK
KaJIbLUHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelimme coequHeHns KaabIus bubmorexa HOK
A 1 https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CHCTEMATA3AIHS
3HAaHUH
59 JKEcTKOCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTnueckas padorta Ne 6 mo reme
53 "YKEcTKOCTh BOIBI U METOMLI €€ bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bu6mmoreka [JOK
54 A
JTOMITHITH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHA H bubmorexa [IOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keteso bu6mmoreka [JOK

https://m.edso00.ru/00ae1d86
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Oxcunibl, THAPOKCUABI M COJIHU XKee3a

bu6mmoreka [JOK

> (I u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O6o0011eHe U cucTeMaTU3aIus
3HAHUHN
[Ipaktuueckas padota Ne 7. Pemienue
59 JKCIIEPUMEHTAJIBHBIX 3a7a4 MO TEME bubmuotexa [JOK
«BaxHelnme MeTabl U UX https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruncnenus no ypaBHEHHIM
XUMHUYECKUX PEaKIUi, €ClIu OANH U3
50 peareHToB JaH B H30BITKE UM bubmuorexa [IOK
COJICPKUT MpUMecH. Brruncienus https://m.eds00.ru/00ae1750
MacCOBOH JI0JIM BBIXOZA MPOTYKTa
peakuu
61 O6o0011eHe U cucTeMaTU3aIus
3HAHUHN
Kontponshas padora Ned mo reme
62 «BakHelmme MeTaIbl U X
COCITUH CHHUSI»
63 BemectBa u Marepuasl B bu6mmorexa IIOK
MMOBCEITHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmmorexa [IOK
OKpY’KaroIen cpesibl https://m.edso00.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuoreka LIOK
9KOJIOTUYECKUX MTPo0IeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O0001IeHNE 1 bubmorexa [IOK
cHUCTEeMAaTH3alus 3HaHUHU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIii ypok. O6001ICHNHE 1 bubmotexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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

cucTeMaTU3alMA 3HAHUN

https://m.edsoo.ru/00adb33c

68 PesepBHbIii ypok. O6001IeHNE 1

cUCTEMAaTHU3AallMA 3HAHUN

bubmoteka IJOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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