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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1o XMMHUM Ha YPOBHE OCHOBHOTO O0OLIEro 00pa3oBaHMs COCTAaBJICHA Ha OCHOBE TpPeOOBaHUH K
pe3ysibTaTaM OCBOCHHS OCHOBHOH  00pa3oBaTenbHONW MpOrpaMMbl  OCHOBHOrO  oOmero oOpasoBaHus,
npezncraBieHHBX B @T'OC OO0, a Taxke Ha OcHOBE (heaepaisHON pabodeil mporpaMMBbl BOCHHTAHUS U C YIETOM
KOHIICTIITNH TIPeTiofaBaHus y4deOHOro mpeaMmera «XWMHUS» B 00pa3oBaTeNbHBIX OpraHm3ammsax Poccuiickoit
®denepanuu.

IIporpamma o XuMuM Ha&T MpeCTaBICHUE O IEeTIX, 00Mmel cTpaTerni 00y4YeH s, BOCIIUTAHUS W Pa3BUTH
o0OyJaromuxcs CpencTBaMH YYeOHOTO TIpeAMeTa, YCTaHaBIHBAaeT 0O0s3aTeNbHOE TIPEIMETHOE COAEp KaHHe,
ImpeaycMaTpUBaeT paclpefesieHue ero Mo KjiaccaM U CTPYKTYpHpOBaHUE IO pasfesiaM U TeMaM NpPOorpaMMbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHBIE M KAuyeCTBCHHbBIE XapaKTEPHCTUKU COAEPKaHMSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIEHOCTD M3YUCHUS XUMHUH C YIETOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKH YIeOHOTO
nporecca, BO3PAaCTHBIX OCOOEHHOCTEH OOYYalOIIMXCs, ONpelessieT BO3MOXKHOCTH IpeaMeTa Ui peau3aluu
TpeOOBaHUil K pe3yabTaTaM OCBOCHHUS OCHOBHOI 0Opa3oBaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs, a Takke TpeOOBaHMU K pe3yibTaraM OOydYeHHS XMMHH Ha YpPOBHE Iellell M3ydeHHs IMpeaMeTa H
OCHOBHBIX BUIOB Y4€OHO-TIO3HABATEIIFHON IEATEIFHOCTH 00YUAIOMIEr0Cs 10 OCBOCHUIO YIeOHOTO COIep KaHuUs.

3HaHME XUMHUU CIY)KUT OCHOBOI1 [1s1 pOPMHUPOBaHHSI MUPOBO33PEHHsI 00Y4aIOIIErocs, €ro MpeICTaBICHHH O
MaTepHaJbHOM EAMHCTBE MHpA, BAXHYIO pOJIb HWrpaloT (QopMUpYyeMble XWUMHEHW MPENCTaBICHHUSI O
B3aMMOTIPEBPAIICHUSIX YHEPTUH M 00 SBOINIOIUH BEIIECTB B MPHPOJIL, O MYTSIX PEUICHHS TIIOOAIBHBIX IPOOIEM
YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPhEBOM, SHEPreTUYECKOU, MUIEBOM M HKOJOTMYECKOil 0e30macHoCTH,
mpo6GieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

CIOCOOCTBYET peasiu3alii BO3MOXKHOCTEU Ui caMopa3BHTHs U (OPMHUPOBAHMS KYJIbTYPbl JMYHOCTH, €&
o0r1elt 1 QyHKIIMOHAIBHON TPAMOTHOCTH;

BHOCHT BKJaJ B ()OPMHUPOBAHWE MBIIIICHAS M TBOPYECKUX CIOCOOHOCTEH OOydYaIOMIHMXCs, HABBIKOB WX
CaMOCTOSITENIFHON y4eOHOW NEesATeIbHOCTH, IKCIIEPIMEHTAILHBIX H UCCIICAOBATEIFCKUX YMEHUH, HEOOXOAUMBIX KaK
B IIOBCEHEBHOM KM3HH, TaK U B MPO(HeCCHOHATIBHOMN 1A TeTbHOCTH;

3HAKOMMUT CO CHCHI/I(I)I/IKOI\/’I Hay4YHOI'0 MBINIJICHUSA, 3aKJIaAbIBA€T OCHOBBI ILICJIOCTHOI'O B3IrJidga Ha €AUHCTBO
MPUPOABI U YEIOBEKA, SBISCTCS OTBETCTBEHHBIM 3TarioM B (DOPMHUPOBAHHU €CTECTBEHHO--HAYYHOH T'PaMOTHOCTH
oby4aromuxcs;

croco0cTByeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYUHBIM 3HAHUSIM, K IPUPOJIE, K
YeIIOBEKY, BHOCUT CBOW BKJIA] B 9KOJIOTHYECKOE 00pa30BaHUE 00YJAOIIIXCS.

JlaHHBIC HaTpaBJICHUS B 00yYEHUH XUMHHU 00eCTIeYMBArOTCS CrieIM(HKOI comepikaHus yaeOHOTO TpeMeTa,
KOTOpLIﬁ SABJIACTCA NEAArorudyeCK aJaliTUpOBaAHHBIM OTPAXKECHUEM 0a3oBoOt HayK1 XUMHH Ha OHpeI[eHéHHOM 9TaIre
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30OBaHHsI OPHEHTHPOBAH HA OCBOCHHE OOYJAIOIIMMUCS
CHUCTEMBI TIEPBOHAYAIIBHBIX MHOHATHI XHUMHH, OCHOB HeOpFaHquCKOﬁ XUMHUHU U HECKOTOPBIX OTIACIIBHBIX 3HAYHUMBIX
MOHSTHA OpPraHUYECKON XUMUHU.

CrpyKTypa cOJepkaHHsl NPOrpaMMBbl 110 XMMHH C(QOPMHpPOBAaHa Ha OCHOBE CHCTEMHOTO MOJXO0Ha K eé
N3Yy4YCHUIO. CO}ICp)KaHI/Ie CKJIQABIBACTCA W3 CHCTCMBI MOHATHH O XMMHUYECKOM DJIEMEHTE U BCIIIECCTBE U CHUCTEMBbI
MOHATHH 0 XUMUYECKOH peakimn. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 MPHUHITUITY TOCIEA0BAaTEIFHOTO
pa3BUTHA 3HAHUH HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axona J{. . MeHnzeneeBa kak OCHOBHOT'O 3aKOHa XUMUU;

— Y4EHUs O CTPOCHUH aTOMa U XUMHYECKOH CBSI3Y;

— NIPEJCTaBICHUH 00 3JIEKTPOIIMTHYECKOH ANCCOIMAIIN BELIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpUBaIOTCA HAa OCHOBE OMITUPUYCCKHU TMOJTYUCHHBIX U OCMBICJICHHBIX (baKTOB,
pa3BUBAIOTCS IOCIEJOBATENIFHO OT OJHOTO YPOBHA K JAPYrOMY, BBINONHAA (QYHKOIHH OOBACHEHHS W
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOMKHOCTEH MPAKTHUECKOrO NMPUMEHEHHs] U IMOJYy4YeHHsS HU3Y4aeMbIX
BEIIIECTB.

OcBoeHHEe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT (OPMUPOBAHHIO TIPEACTABICHUS O XHUMHUYECKOH
COCTaBJISAIOLIEH HAYYHOM KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOW MPHUPOJIbl, IEHHOCTHOTO OTHOILEHHS K HAyYHOMY
3HAHUIO U METOJaM MO3HaHUS B Hayke. V3ydyeHHe XMMUU NPOUCXOAUT C MPHUBJICYCHUEM 3HAHUI U3 paHee
M3YYCHHBIX YUEeOHBIX MpeaMeToB: «OKpyxKaromuii Mupy», «buonorus. 5—7 knaccei» u «Pu3nkKa. 7 KJ1accy.



IIpr w3ydeHNMM XWMHH TPOUCXOAWUT (OPMHPOBAHHE 3HAHUII OCHOB XMMHUYECKOW HAyKH Kak o0O01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUIECKOI NEATCITFHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJIbTYpHl. 3a/aua y4eOHOTO MpeAMeTa COCTOMT B ()OPMUPOBAHMM CHCTEMBI XMMHUYECKHX 3HAHUH — Ba)KHEHIITHMX
(aKTOB, NOHATHIH, 3aKOHOB W TEOPETHYECKUX IIOJIOKEHUH, MOCTYIHBIX O0OOIIEHHH MHPOBO33PEHYECKOTO
XapakTepa, si3bIKa HayKW, B MPHOOMICHNH K HAYYHBIM METOJaM ITO3HAHUS MPU W3YUCHHUH BEMIECTB M XUMHUYECKUX
peakuii, B (GOPMUPOBAHNN W PAa3BUTHH MO3HABATENBHBIX YMEHAN W MX NPHUMEHEHNH B Y4eOHO-ITO3HABATEIEHON U
yueOHO-HCCIIeI0BATENILCKOM  JIEITEIbHOCTH, OCBOCHMHM NpaBWiI Oe30macHOro oOpalieHusi C BeIecTBAaMH B
MOBCEIHEBHOM JKU3HU.

[Ipr m3ydeHNM XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS Ba)KHOE 3HAUEHHE MPHOOpENN TaKue
LeNH, KakK:

— (OpMHpPOBaHUE MHTEIJICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM00OOpa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSTETFHOMY TIPHHATHIO PEIICHHH, CIIOCOOHO aganTupoBaThes K OBICTPO MEHSIOIINMCS YCIOBHSAM JKU3HHU;

— HanpaBJEHHOCTh OOYy4YEeHWS Ha CHUCTEMAaTHYeCKOe NPHOOLIEHHE OOy4arolmMXcs K CaMOCTOSATEIbHOW
MO3HABATEJILHOM JIGSTEIbHOCTH, HAyYHBIM METOJaM IO3HaHMs, (OPMHUPYIOLIMM MOTHBAIlMI0 W pa3BUTHE
CHOCOOHOCTEH K XHUMUW,

— ofecrieuyeHHE YCIOBHH, CIIOCOOCTBYIOIIUX IPHOOPETCHUIO OOYYArOIIUMUCS OIBITa pPa3HOOOpa3zHOU
JeSITeIbHOCTH, IIO3HAHMS M CAMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETCHLHUH), HMEIONIUX
YHHBEpCaJIbHOE 3HAYCHHE IS PA3THIHBIX BUAOB IEATCIEHOCTH;

— ¢opmupoBanue o0mel (QpyHKIMOHAIEHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIC yMEHHH
OOBSICHATh U OLICHUBATH SIBJIICHHUS OKPY’KAIOIIEr0 MHpA, MCIOJb3Ys 3HAHUS U OMBIT, HOJTY4YEeHHBIC NPHU U3yYCHUU
XMMUH, IPUMEHATh UX MIPU PELICHUH NPO0JIeM B TOBCETHEBHOM KU3HU U TPYAOBOH AEATENBHOCTH;

— (opMupoBaHre y 0OydJarOIIHUXCS TYMAaHHCTHYCCKAX OTHOIICHUH, MOHUMAaHHUS LEHHOCTH XUMHYCCKHX
3HAaHUU ISl BBIPAOOTKH JKOJIOTHYECKHU IEJIECO00Pa3HOro MOBEJCHUS B OBITY M TPYAOBOH JAEATEIBHOCTH B LIEISIX
COXPaHEHHUs CBOETO 3[0POBbs U OKPYKAIOLIEH IPUPOJHON CPENBI;

— pa3BHTHE MOTHBAIIMH K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CaMOBOCIIHTAHHIO Ha OCHOBE
YCBOCHHSI OOIIEYETIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWIS W HAMPaBICHHOCTH
JAJIbHEHIIeTo 00yueHHs.

OO1iee 4MCIIO 4acoB, OTBEAEHHBIX Uil M3yYEHHsT XMMHUH Ha YPOBHE OCHOBHOrO OOILIEro oOpa3oBaHus,
cocraBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICITIO).

COJAEP KAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHE MOHATHS

[Ipenmmer xumun. Poip XuMuM B )KU3HU YelloBeKa. XUMUS B CHCTeMe HayK. Tena u BemectBa. dusndeckue
CBOWCTBA BEIIECTB. ATperaTHoe COCTOSHHE BemlecTB. [IoHATHE 0 MeToaX TO3HAHUS B XUMHUH. UHCTHIE BEMIeCTBA U
cmecu. CriocoObI pa3ielieHusi CMece.

ATOMBI U MOJICKYIJIBI. XHUMHYECKHE DJIEMEHTHI. CI/IMBOJH)I XUMHUYCCKHUX DJJIEMCHTOB. HpOCTBIe U CIIOXKHBIC
BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTB. OTHOCHTENbHAST aToMHasi Macca. OTHOCHTEIbHAS MOJEKYJspHas Macca. MaccoBasi J0Js XUMHUYECKOTO
3JIEMEHTa B COCIUHEHUMU.

KomuuectBo BemectBa. Mosis. MonsipHas Macca. B3auMOCBS3b KOJIMYECTBa, MAacChl U YUCIIA CTPYKTYPHBIX
eJIMHHMII BemecTBa. PacuéTel o GpopmynaMm XUMUYECKUX COCTUHEHHH.

duznyeckue W XUMHUYECKHE SIBICHUS. XUMHMYECKas peakuus U e€ NpU3HAKU. 3aKOH COXPAaHEHHS MacChl
BelIecTB. XUMUYECKUe ypaBHeHUs. Kitaccudukanus XuMU4eckux peakiuii (COeIMHEHHS, Pa3IIOKEHUS, 3aMEIICHHS,
obmMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYCCKOHW IMMOCYAOH, MpaBwiamMu pabOTHl B J1a0OpaTopuu M NpUEMaMU OOpaIICHUS C
mabopaTopHBIM 000pyAOBaHUEM, H3yUEHHE U ONMKMCaHue (PU3NIECKUX CBOWMCTB 00pa3IloB HEOPTaHMUECKHUX BEIIECTB,
HaOmroeHue Gpu3nueckux (IUTaBJICHHE BOCKA, TassHUE JIbJa, PACTHPAHKE caxapa B CTYIKE, KUIIEHHE U KOHICHCAIINS
BOJIbI) U XUMHYECKUX (TOPCHHE CBEYH, NMPOKAJIMBAHUE METHON IPOBOJIOKH, B3aMMOJCHCTBHE MEla C KHCJIOTOM)
SIBIICHUY, HAONIOJICHUWE W OINMCAHWC TPU3HAKOB MPOTCKAHMS XUMHUYCCKUX peakiuil (pasjokKeHHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJOpPUAOM Oapws, pasnoxkeHue rumpokcuna menu (II) mpm HarpeBanuwm,
B3aMMOJIeHCTBHE JKene3a ¢ pactBopoM coiu menu (II), m3ydeHume crocoOOB pasienieHHs cMecel: C IOMOIIBIO



MarHuTa, GUIBTPOBaHNE, BHIIAPUBAHNE, TUCTHIUIAIN, XpoMaTorpadus, IpoBeIeHHe OYNCTKH ITOBapEeHHON COJH,
HaOJIOIGHWE W OINMCAHWE pPe3yJIbTaTOB IPOBEACHHSA OIBITA, UIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl,
co3/laHue MoJiesielt MONIEKy (IIapOCTEPIKHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHNYECKUX BellleCTB

Bosmyx — cmech razoB. CocraB Bo3myxa. Kucmopony — sieMeHT M NPOCTOe BemecTBo. HaxokmeHune
KHACJIOpoa B TIpHpoje, (u3ndeckne W XUMHYecKHe cBoiicTBa (peakumu roperms). Oxcuapl. [IpuMeneHme
kucinopoaa. CrocoObl MOIYYEeHUsT KUCIOpOoJa B Ja0OpaTOpMu M MPOMBINIICHHOCTH. KpyroBopoT KuCIOpoaa B
npupozae. O30H — aIOTpoIHAs MOIU(PHUKALINS KACIOPOIA.

TemmoBoit A(PQPEeKT XUMHUYECKOH peakIuH, TePMOXHMHYECKHE YpPaBHEHHSA, 5K30- H DHIOTCPMUYCCKUE
peakimu. TormBo: yroib W MeTaH. 3arps3HEHHC BO3JyXa, YCHIICHHE NApHUKOBOro 3¢¢eKkTa, paspyllcHHE
030HOBOTO CJIOS.

Bonopoxn — anmemenT u mpoctoe BemiecTBo. HaxoxxaeHne Bogopoaa B mpupose, GU3NIeCKue U XUMUIECKUE
CBOWCTBA, MPUMEHECHHUE, CITOCOOBI MoNy4deHus. KUCIOThI U coH.

MonsipHblii 00BEM Ta30B. Pac4éThl 10 XMMUUECKHM YPaBHEHUSIM.

®uznyeckue cBOMCTBa BoAbl. Boma kak pactBopurenb. PactBopbl. HacklillieHHBIE M HEHachbILIEHHbIE
pacTtBophl. PacTBopuMOCTh BemecTB B Boge. MaccoBast 10Jisl BELLIECTBA B pacTBOpe. XUMUYECKUE CBOWCTBA BOJBIL.
OcHoBaHusi. Ponp pacTBOpOB B MpHpOJAE M B KU3HU ueloBeka. KpyroBopoT Boabl B mpupoje. 3arps3HeHHE
MpUpPOAHBIX BoA. OXpaHa U 04MCTKa NPUPOAHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHnd. Oxcumsl. Kimaccmdukamms OKCHIOB: coJieo0pa3yromne
(ocHOBHBIC, KHUCIOTHBIC, amdoTepHble) U Hecosicobpasyromue. HomeHknarypa OKcHmoB. Du3Mueckue u
XUMHUYECKHEe CBOICTBa OKcU0B. [lonydeHne okCumoB.

OcHoBanmst. Kriaccupukarust ocHOBaHHMU: INENOYM W HEPACTBOPUMBIC OCHOBaHHA. HoMeHKmaTypa
OCHOBaHU. PU3NUYECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lonyyeHne ocHOBaHUI.

Kucnotel. Knaccudpukarus kucinor. Homenknarypa kucior. @u3ndeckne ¥ XUMHYCCKHE CBOWCTBA KHCIIOT.
Psn aktuBnocTn meramioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenxknartypa coneit. duznueckue U Xumudyeckue cBoiictsa cosiel. [lonydyenue conei.

I'eneTndeckas CBSA3b MEXY KJacCaMH HEOPTAaHHMUECKUX COCTUHEHHM.

Xumuueckuii Ixcnepumenm:

KadeCTBEHHOE ONpeAeTICHIE COACPKAaHM KHCIOPoaa B BO3AyXe, MOIyIeHUE, COOMpaHue, pacliO3HABaHUE U
M3Yy4YEeHHE CBOMCTB KHCIOPO/ia, HAO0IeHIE B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM M YCIOBUS BOSHUKHOBEHHUS H
MpeKpaleHusl ropeHust (moxapa), 03HaKOMJIEHHE C 00pa3llaMd OKCHJIIOB M ONHCaHWE MX CBOWCTB, TOJIy4YeHHE,
coOupaHme, paclo3HaBaHUE U U3YYCHUE CBOMCTB BOAOpoAa (TOpeHwe), B3anMOACHCTBIE BOJOPO/Ia C OKCHIOM MEIn
(IT) (BO3MOKHO HCIIONB30BAaHHE BHICOMATEPHANIOB), HAONIOJeHHE OOpa3IOB BEMICCTB KOJIMYECTBOM | MOIb,
HCCleIoBaHNe 0COOEHHOCTEH PAaCTBOPEHMS BEIECTB C Pa3IMYHON pPacTBOPUMOCTHIO, IPUTOTOBJICHHE PACTBOPOB C
OTIpeNIeIEHHON MacCOBOW JOJel pacTBOPEHHOTO BEIISCTBA, B3aMMOJCHCTBHE BOJABI C MeTalaMH (HaTpHEeM U
KaJplyeM) (BOSMOXKHO HCIOJB30BaHUE BHICOMATEPHANIOB), HCCIEIOBAaHHE OOPa3lOB HEOPTaHUYECKHUX BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOIOJEHNE M3MEHEHHS OKPACKH MHAWKATOPOB B PAacTBOPax KUCJOT U LIENOYEH, N3YUCHHE
B3aumoeiicTBus okcuaa meau (I1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METAIIJIaMH, PEAKINi HeHUTpanu3aIim,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJHOIO0 MeTajla APYTMM W3 pacTBopa COJIM, pEeLIeHHe
IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelHe KIacChl HEOPTAaHMUECKUX COSTMHEHUIN.

Iepuonnueckuii 3akon u Ilepuoamyeckasi cucremMa Xxumudeckux 3jiemeHToB JI. M. MeHpaeieeBa.
Crtpoenue atoM0B. XuMu4eckasi cBizb. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

IlepBblc MOMBITKH KJIACCU(PHUKAIMA XUMHUYCCKUX SJIEMEHTOB. [IOHSATHE O Tpymmax CXOJHBIX JJIEMCHTOB
(IenmoyHble W IIENIOYHO3EMENbHBIE METAIUIbl, TallOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOphIE OO0pa3yroT
aM(pOTEpHBIC OKCHIIBI M THIPOKCHUJIBI.

Ilepuonuueckuit 3axoH. Ilepuonuueckass cucrema xumuueckux osaemeHtoB JI. WM. Menneneesa.
Kopotkomnepronnas u mamuHHONEpHoAHas (opmbl Ilepumogmueckol cHCTEMBbl XUMHYECKHUX 3iemeHToB [, U.
Mengeneesa. Ilepuonsl u rpynnbsl. PU3MYECKUH CMBICHI IMOPSAKOBOIO HOMEpa, HOMEPOB IEPUOAA U IPYIIIbI
9JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX simep. M3oTombl. DnekTponHbl. CTpoeHHE SIEKTPOHHBIX 000JI0YeK
atoMoB TepBbIX 20 xumuueckux dieMeHToB I[lepumommueckoit cuctembl JI. M. MengeneeBa. XapakTepHUCTHKA
XUMHUYECKOI0 AJIEMEHTA 110 ero noyioxkenuto B [lepuoauueckoit cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH  H3MEHEHHMS paadyca aTOMOB  XMMHMYECKHX  OJIEMEHTOB, METaJUIMYECKUX U
HEMETAJIIMYECKUX CBOMCTB 110 rpyIIaM U epuoJam.



3nauenue [lepmogumdeckoro 3akoHa W Ileproawueckoil CHCTEMBI XUMHUYECKUX DJIEMEHTOB JUISl Pa3BUTHS
Hayku U npaktuku. Jl. . MenneneeB — yu€HbIi U TpakIaHUH.

Xumunyeckas cBs3b. KoBaneHTHas (MOJsipHAst U HETIOJSPHAs) CBSA3b. DNEKTPOOTPUIATETLHOCTh XUMUYECKIX
3J1IeMEeHTOB. VIOHHAs CBSI3b.

Crenenp  oxucneHus. OKHCIUTEIHHO--BOCCTAHOBUTENFHBIE — peakiuu. lIpomeccsl  OKHCICHHS U
BoccTaHOBJIeHU. OKUCIIMTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit Ixcnepumenm:

n3ydeHrne 00pa3loB BEUIECTB METAJUIOB W HEMETAIUIOB, B3aMMOACHCTBIE THAPOKCHIA IINHKA C PACTBOPaMHU
KACJIOT W IIENOYel, INPOBEICHHE OIBITOB, WNTIOCTPHPYIOMUX MNPUMEpPHl OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peakuuit (ropeHue, peakluy pas3ioKeHUs, COSTUHEHHUS ).

Mescnpeomemnmnoie ceasu

Peanm3anmst MEXIpeIMETHBIX CBS3€d IpH W3yYeHHH XHMHHA B 8 Kilacce OCYIIECTBISETCS depe3
UCIIOJIb30BaHUE KaK OOIIMX CCTCCTBCHHO--HAYYHBIX TMOHATHI, TaK W TMOHITHUH, SBISIONIAXCS CHCTEMHBIMHU JUIS
OTIIEbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mme ecTecTBEHHO--HAyYHBIC MOHATHS: HAayYHBIA (DaKT, TUNOTE3a, TEOpHUsS, 3aKOH, aHANN3, CHHTE3,
KIaccu(uKaIms, NepuoJUIHOCTE, HAOMOACHNE, SKCIICPUMEHT, MOICTTHPOBAHUE, N3MEPEHHUE, MOJICITh, SIBIICHIE.

®dusznka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH, H30TOIBI, PaIMOAKTUBHOCTh, MOJIEKYJIA,
SIEKTPUUYECKUI 3apsl, BEIIECTBO, TeJO, 00BEM, arperaTHOe COCTOSIHHC BEIIECTBa, ra3, (U3WYEeCKHE BEITHUMHEI,
SAMHUIIBI H3MEPEHHS, KOCMOC, TUIAHETHI, 3BE31161, CoHIIE.

buomnorust: poTocunres, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpabl, TOPHBIC MOPOJBI, TMOJIC3HBIC HCKOMACMBIC, TOILIUBO,
BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasl peaKIusi

Ilepuonuueckuil 3axoH. Ilepuoanueckas cucrema xumuyeckux siaemeHtoB . M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBHIX TPEX MEPHOIOB, KaNHUs, KaJIbIIHs
1 UX COEIMHEHUI B COOTBETCTBHH C TIOJIOKEHUEM 3JIeMeHTOB B [leprogudeckol CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHne BemecTBa: BHJIBI XUMHUYECKONW CBA3H. THIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOWCTB
BEIIECTBA OT THUIA KPUCTAJUTHICCKON PEIIETKH U BHIA XUMHYECKOW CBS3H.

Knaccudpukanus W HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHMHYECKHE CBOWCTBAa BEIIECTB,
OTHOCSIIIUXCSL K Pa3IMYHBIM KJIACCaM HEOPraHMYECKUX COCIWHEHUH, TeHeTWYecKas CBS3b HEOPTaHMYECKUX
BEILIECTB.

Krnaccudukanus XuMUYecKHX peaknuil 1o pa3IMYHBIM IpU3HAKaM (IO YHCIY W COCTaBY y4YacTBYIOIIUX B
pEeaKiuu BEHIECTB, MO TEMIOBOMY 3(D(EKTy, M0 M3MEHEHUIO CTETEeHEW OKHMCICHHUS XUMHUYECKUX DJIEMEHTOB, MO
00paTUMOCTH, IO YYACTHIO KaTalIu3aTopa). DK30- U SHAOTSPMUYCCKUE PEAKIHH, TEPMOXHUMUICCKAEC YPABHECHUS.

[lomsaTHe O CKOpPOCTH XMMHYECKOH peakiuu. [loHsATHE 00 OOpaTUMBIX M HEOOPATUMBIX XUMHYCCKHX
peaknusx. [ToHATHE O TOMOTEHHBIX M TETEPOTEHHBIX peakiusx. [loHsaTre o karamuse. [loHATHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKOUW PEAKIIUH H MOJI0KEHHE XMMHUECKOTO PABHOBECHSI.

OKHUCIIUTETFHO-BOCCTAHOBUTEIFHBIC PEAKINH, DJICKTPOHHBIA 0allaHC OKUCIUTEIHHO-BOCCTAHOBUTEIHHOMN
peakuuu. CocTaBlieHHE YpaBHEHHUW OKHCIMTEIHHO--BOCCTAHOBUTENBHBIX PEAKIUi C HCIOJB30BAaHHEM METO/1a
AJIEKTPOHHOTO OanaHca.

Teopusi 2JIEKTPOJUTHUECKOH JTUCCOLMALUHU. OJEKTPOJUTHI M HESJEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M qUCCOUMAMHU BELIECTB C PA3IMYHBIMU BUIaMU XUMUYecKor cBsi3u. CreneHp auccounanuu. CUibHbe U
CI1a0bIe 3JIEKTPOIHTHL.

Peakuuu nonHOro oOMeHa. YCJIOBUS NMPOTCKaHHWS PEaKUUH HOHHOTO OOMEHA, IMOJIHBIE M COKpAIIEHHBIC
WOHHBIC YypaBHEHUs peaknuid. CBOWCTBAa KHCJIOT, OCHOBAaHMH H COJEH B CBETE€ IPEJACTABICHUA 00
ANEKTPOJIUTHIECKON Jriccoruali. KauecTBeHHbIe peakiiuy Ha HOHBI. [[OHATHE O THIPOJIH3E COEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMA KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BELIECTB — METaNIOB H
HeMeTalIoB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATpHs), MCCIEIOBaHHWE 3aBHCHUMOCTH CKOPOCTH
XUMHUYECKOH PEaKIMu OT BO3JIEHCTBUS Pa3iMYHBIX (DAaKTOPOB, MCCIEAOBAHUE JIIEKTPOIPOBOIHOCTH PACTBOPOB
BEIIIECTB, MpPOIECCa TUCCOIMAIUN KHCIOT, INEIOYeH M coyiel (BO3MOXKHO HCIOJB30BAHUE BHUJCO MATEPUAIIOB),
MPOBEJICHUE OTBITOB, WIUTFOCTPUPYIONIMX MPU3HAKU MPOTCKAHHS PEaKIUi MOHHOTO OOMeHa (0O0pa3oBaHUE OCAJIKa,
BBIJIETICHUE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB, WILTIOCTPUPYIOMUX MPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBHTEIHHBIX



peaknuii (ropeHue, peaknnuu pas3lIoKECHUs, COCANHEHUs), PAcllO3HABAHNE HEOPTraHWYECKUX BELIECTB C IOMOILBIO
Ka4eCTBEHHbIX PEaKINil Ha HOHBI, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTa/uibl 1 MX coeMHeHHS

OO1mmas xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTENECHU OKUCIICHUS.
Crpoenne U (u3nyeckre CBONCTBA MPOCTHIX BEMIECTB — TAJIOTCHOB. XHMMHUYECKHE CBOICTBA Ha NpHMEpE XJIopa
(B3amMoJelcTBHE € METaJUlaMH, HEMETalIaMy, Ienodamu). XiopoBogopoxa. CossiHas KHCIOTa, XHMHYECKHUE
CBOMCTBa, NOJNyuyeHHE, NpUMeHeHue. JleiicTBUe Xiopa M XJIOPOBOJOPOJAa Ha OpraHM3M 4eloBeka. Baxueiimne
XJIOPHIBI ¥ NX HAXOKACHHUE B IPUPOJIE.

OO6mrast xapakTepucTHKa 31eMeHTOB VIA-rpymmer. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEpHBIE CTEIICHU
okucieHuns. CrpoeHne ¥ (DU3MUECKHE CBOMCTBA IPOCTHIX BEUIECTB — KHUCIOpOAa M Cepbl. AJUIOTPOIHBIC
MOJM(UKAIMK KUCIOpPOAa W Ccepbl. XHMHUYECKHe CBOWCTBa cepbl. CepoBOJOpON, CTpOeHHE, (U3NYECKUEe H
XUMHUUYECKHe CBOHCTBA. OKCHUABI CEephl KaK NMPEICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (U3NUECKHE U
XMMHUYECKHE CBOWCTBa (0OINME KaK MPEICTaBUTENsI Kilacca KHCIOT M crenupuueckue). XUMHUYECKUE DPEakivy,
JIeXalue B OCHOBE MPOMBILIIIEHHOTO CHOCO0a MOJTyYeHus cepHOil KucnoTsl. [Ipumenenune cepHoit kucnotsl. Comnu
CEpHOIl KHCIIOTHI, Ka4eCTBEHHas peakiys Ha cynbgar-uoH. HaxoxaeHue cepsl M €€ COSIMHEHHH B INPHUpPOJE.
XUMHUYECKOE 3arps3HEHNE OKPYXKAIOIMIEH CPeabl COSANHEHUSIMU Cephl (KUCIOTHBIC OXKIH, 3arpsA3HEHNE BO3IyXa U
BOJIOEMOB), CIIOCOOBI €r0 TPEIOTBPAILCHHUSI.

OO1mas xapakTepucThKa 371eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTEIECHU
OKHCJICHHSA. A30T, pacmpocTpaHEHHE B NpHpoze, (HU3WUecKne M XHMHUYECKHe cBoiicTBa. KpyroBopor asora B
npupoje. AMMHAK, ero (hU3MUECKHe M XUMHYECKHE CBOICTBa, MojydeHHe W npuMeHeHue. CoJlM aMMOHUS, WX
(usnyeckre U XUMHYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiysi Ha HOHBI aMMOHHMs. A30THasi KHCIIOTa,
eé momyueHuWe, (U3MUECKHE M XHMHYECKHE CBOWCTBa (0OmME KakK MPEACTABUTENS Kiacca KHCIOT H
cneruduyeckue). Mcnonb3oBaHue HUTPATOB U COJICH aMMOHHS B Ka4€CTBE MUHEPAJIbHBIX Y100peHHH. XUMHYECKOe
3arpsi3HCHUE OKpYIKaloUleld cpelbl COSNUHEHHSAMH a30Ta (KHCIOTHBIE NOXIH, 3arps3HEHHE BO31yXa, MOYBBI M
BooémoB). Docop, amrtoTpomHsie Momudukamym Qocdopa, uzmdecknme W XuUMHUYeckwe cBoicTBa. OKCHI
thocdopa (V) u dpochopHas kucnora, pU3NIECKUE B XUMHICSCKIE CBOICTBA, oay4YeHue. Mcmonp3oBanue GpochaTo
B KaueCTBE MUHEPAJIbHBIX YI00pEHHH.

O6mas xapaktepucTthka 3yeMeHToB [VA-rpymnmnbl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETIEHH
OKHCJICHHS. YTIEpoJ, IOTPOIHbIE MOAW(UKALNK, paclpoCcTpaHEHHe B NpHUpoJe, (pu3nyeckue W XUMHUYECKHE
cBoiictBa. Ancopoums. Kpyrosopor yriepoga B mpupoje. OKCHIBI yriepoja, Ux (U3NIECKHe M XUMHUYECKHE
CBOMCTBA, JIEiCTBHE HA KMBbIE OPTaHM3MBI, TIOJIyYCHUE U NPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBbI, CBSI3aHHBIE C
oxcuzaoM yriaepoaa (IV), runoresa rino6asbHOTO MOTETICHNS KIMMAaTa, ITAPHUKOBBIA 3G eKT. YToapHas KUCIOoTa U
eé comM, WX (U3MYECKHe UM XUMHUYECKHE CBOMCTBA, MOJyYeHHE W TNpHMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-uOHBL. Vcnosp3oBaHne kKapOOHATOB B OBITY, MEHUIIUHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanpHBle MOHATHA 00 OPraHMYECKMX BEUIECTBAX KaK O COEJUHEHHMAX yriepoaa (MeTaH, 3TaH,
STHWJIEH, alleTWIeH, A3TAaHOJ, TJIMIEPHH, YKCYCHas KHcIOoTa). [IpHpojaHBle HMCTOYHHUKH YTJIEBOJAOPONOB (Yroib,
MPUPOAHBIA Ta3, He(Th), TPOTYKTHl UX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH. [loHSATHE O
OMOJIOrMYEeCKH BaXKHBIX BEIIECTBAX: JKHpaX, OeNKax, yriieBoJax — M MX POJH B JKMU3HH uelloBeKa. MaTepuanbHoe
€/IMHCTBO OPTaHWYECKUX M HEOPTaHMYECKUX COSIMHEHUH.

KpeMmuuii, ero ¢pusuueckre U XMMUYECKHUE CBOWCTBA, MoyydyeHue u npuMmeHeHne. CoelMHeHUsT KpEMHUs B
npupozae. Obuue npencrasieHus 06 oxcuae kpemMuus (IV) u kpemuueBoit kucinote. CHIMKATHI, UX UCIIOJIE30BaHHE
B ObITy, B NpPOMBIIUICHHOCTH. BakHelInne CTpoWTeNbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH,
xerne300eToH. [1pobiieMbl 6€3011acHOT0 UCII0JIB30BAHMS CTPOUTENBEHBIX MATEPHAIIOB B TIOBCEJHEBHOM >KH3HU.

Xumuueckuii Ikcnepumenm:

n3y4deHHe 00pa3lloB HEOPraHWYECKHX BEIECTB, CBOMCTB COJITHOM KHCIIOTBHI, IPOBEAEHHE KayeCTBEHHBIX
peakuuii Ha XJIOPWA-MOHBI M HAOJIOJICHHE NPU3HAKOB WX HPOTEKaHWS, ONBITHL, OTpakalomme (U3HYECKue M
XMMHUYECKHE CBOMCTBA TAJIOTCHOB U UX COEIMHEHHI (BO3MOXKHO MCIIOJIb30BaHHE BUIEOMATEPHAIIOB), 03HAKOMJICHHUE
¢ oOpa3mamu XJIOpHIOB (TaJIOTEHUIOB), O3HAKOMIIEHHWE ¢ oOpaslamMu cepbl U €€ COeNUHEHUSMH (BO3MOXHO
UCIIONIb30BAaHUE  BUJIECOMATEpPHANIOB), HAONIOAEHHE IIpolecca OOyrJIMBaHUS — caxapa IOJ  JIeHCTBHEM
KOHIICHTPUPOBAHHON CEpHON KHCJIOTHI, HM3yYeHHE XHMHYECKUX CBOWCTB pa30aBICHHONH CEPHON KHCIIOTHI,
MPOBEICHUE KaYECTBEHHON PEaKIUy Ha cyib(aT-HoOH M HAOIIOJCHHWE NMPU3HAKA e MPOTEKAaHWUs, 03HAKOMIICHHE C
(usnyeckuMu CBOMCTBaMM a30Ta, (Gocdopa W UX COeTUHEHHH (BO3MOXKHO HCIOJIB30BaHHE BUACOMATEPHUAIIOB),
oOpasiaMu a30THBIX M (OCHOPHBIX YHOOPEHWH, MojydeHHe, coOMpaHue, paclioO3HABaHWE W W3y4YCHUE CBOMCTB
aMMHaKa, MPOBEJCHHUE KAYCCTBCHHBIX pPEaKnMii Ha HMOH aMMOHHS M (Qoc]aT-MOH M H3ydCHHE NPH3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHLCHTPUPOBAHHON Aa30THOM KHCIOTBI C MEApI0 (BO3MOXHO HCIOJIb30BAHHUE



BU/ICOMATEPUAIIOB), H3YUCHHE MOJIETIEeH KPUCTANIMUECKAX PEMETOK anMasa, rpadura, GpyepeHa, 03HAKOMIICHHUE C
MPOLIECCOM aACOPOIMH PACTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YITIEM U YCTPOHCTBOM IIPOTHUBOIa3a, MOIyIEHHE,
cobupaHue, pacro3HaBaHHE W W3Y4YEHHE CBOWCTB YIJIEKHCIIOTO Ta3a, IPOBEJACHHE KaueCTBEHHBIX pEakIMd Ha
KapOOHAT M CWJIMKAaT-HOHBI M W3y4YCHUE NPHU3HAKOB WX IPOTEKAHUS, O3HAKOMIICHHWE C MPOIYKLHUEW CHIMKATHOM
MPOMBIIIIECHHOCTH, PEIIEHHE SKCIIEPUMEHTAIIBHBIX 33]1a4 110 TeMe «BakHellne HeMEeTaIbl U UX COEIUHEHUS».

MeTaJjliibl M HX COCAMHCHHUS

OOmmast XapakTepUCTUKAa XUMHYECKHMX HJIEMEHTOB — METAJUIOB Ha OCHOBAaHMHM HUX TIIOJIOXKEHHS B
Ilepuonnueckoii cucreme xummaeckux 31aemenToB J[. M. MenzneneeBa m ctpoeHus: atoMoB. CTpOCHHE METaJIIOB.
Mertannndeckasi CBA3b M METAJUIMYECKass KPHUCTAJUIMUYECKas PEmETKa. DIEKTPOXUMHUECKUH DAl HanpspKeHHH
MmetauioB. du3nyeckre U XMMHYECKUE CBOiicTBa MeTaisioB. OOmue crnocoObl mosydeHusi MetaioB. [lonsarue o
KOPPO3MH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alMTHI MX OT Koppo3uu. CmiaBel (CTanb, YyryH, AIOPaFOMUHHH,
OpoH3a) M UX MIPUMEHEHHE B OBITY U TIPOMBIIUICHHOCTH.

Ilenounslie MeTaibl: nojaoxxeHue B [lepuonuueckoi cucreme xuMudeckux anemenTos . M. Menneneesa,
CTPOCHHE UX aTOMOB, HaxOKJeHHe B mpupoae. Pusndeckue U XUMHUYECKHE CBOWCTBA (Ha IpuUMepe HATpUs U
Kaymsi). OKCHABI U THIPOKCHUABI HATpHs U Kanus. [I[puMeHeHne menoYHbIX METaIIIOB M MX COCTMHEHHH.

IIleno4Ho3eMenbHBIE METAIUIBI MArHUN M KalbLMi: HonoxeHue B [lepronndeckodl cuCTEMe XMMUYECKUX
anemeHtoB JI. M. MenaeneeBa, CTpOEHUE HUX aTOMOB, HaxoxKAcHHE B Ipupoge. Dusuuyeckue U XUMUYECKUE
CBOHMCTBA MarHus W KaiublIus. BakHelImme coennHEHUs Kayiblus (OKCHA, THAPOKcuA, coin). JKECTKOCTh BOABI H
CIOCOOBI €€ yCTpaHEHUS.

AmomuHuit: nonoxenue B [lepuoandeckoit cucreme xumudeckux aneMmenToB [l 1I. Menzeneesa, cTpoeHne
aToMa, HaxoXJeHue B rpupoje. dusnueckre 1 XMMUYECKHE CBOWCTBA aJFOMUHHSA. AM(OTEpPHbIE CBOWCTBA OKCHIA
U TUAPOKCHIA ATFOMHHUS.

XKenezo: nonoxenue B Ileprognueckoit cucteme xumuueckux snemeHtoB JI. M. MenpeneeBa, CTpoeHHE
aToMa, HaxoxaeHHe B mpupoje. dusznyeckue W XUMHYECKHE CBOMCTBA jkene3a. OKCHUIBI, THIPOKCHUABI U COJIH
xkene3a (II) u xemesa (I11), ux cocras, cBOMCTBa U MMOTydeHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMi METaJUIOB U CIUIABOB, X (PU3MYECKHMHU CBOMCTBaMH, M3ydeHHE Pe3yJIbTAaTOB
KOppPO3MH METaJUIOB (BO3MOXKHO HCIIOJB30BaHHE BHIEOMAaTEPHUANIOB), OCOOCHHOCTEH B3aMMOIECHUCTBHUS OKCHIA
KaJIBIMSI ¥ HATPHUs C BOAOH (BO3MOJKHO HCIIOIb30BaHNE BHEOMATEPHAIIOB), NCCIIEOBaHUE CBOMCTB XKECTKOM BOABI,
IpoIiecca FOpeHus kelie3a B KUCIOopo/e (BO3MOXKHO HCIOJIh30BaHHE BHAECOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAaKIWii Ha MOHBI: MarHus, KaJbIUs, aJIOMHHUSA, NHHKA, kene3za (II) u xenesa (III), memu (II),
HaOJIOZIGHNE W OMMCAaHHE MPOLECCOB OKPAIIMBAHWS IUIAMEHM HOHAMH HATpUs, Kajdusi M KalblIus (BO3MOXKHO
UCIIONIb30BaHUE BHJICOMATEPHAIOB), MCCIIE0BaHNE aM(OTEPHBIX CBOICTB THMIIPOKCHJAa ATIOMHHHUS W THUAPOKCHIA
[[MHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BakHeHIre MeTansl M UX COSTMHEHUS.

XuMus ¥ OKpy:KaloLmas cpeaa

BemectBa u MaTtepuansl B IMOBCEJHEBHOH JKU3HHM 4YelloBeka. be3omacHoe HCHOIB30BaHUE BEHIECTB U
XUMHWYECKHX peakiuii B ObITy. [lepBas mOMOIIs IPH XUMHYIECKHUX 0KOTaX W OTPABJICHHUAX.

XUMHYEeCKOe 3arps3HeHNe OKpYXKaromel cpeapl (TIpeenbHas JOMyCTHMasl KOHIICHTPAIUs BEIIeCTB, anee —
[AK). Ponb xuMuM B pelIeHNH SKOJIOTUIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHre 00pa3oB MaTEPHaNoB (CTEKIIO, CIUTaBEl METAJUIOB, TOTMMEPHBIE MaTEPUAIIBI).

Mescnpeomemnoie ceasu

Peanuszanus MeXnpeaMeETHBIX CBsI3€l MpM H3ydeHHMM XMMHU B 9 Kiacce OCYLIECTBISETCS 4Yepes
WCIIONIB30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MHOHSATHH, TaK ¥ TOHITHH, SBISIONIMXCS CHCTEMHBIMH IS
OTJENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OOmue ecTecTBEHHO-Hay4HbIE MOHATHS: HaydHbIH (akT, T'MIIOTE3a, 3aKOH, TEOpHs, aHajM3, CHHTES,
KJaccu(uKanys, MepuoINIHOCTh, HAONIOJCHNE, SKCIIEPHMEHT, MOJICIMPOBAaHHUE, M3MEPEHHE, MOJEINb, SBIICHHE,
MapHUKOBBIHN 3(h(HeKT, TEXHOIOTHS, MaTePHATIBL.

®dusmka: MaTepus, aToM, IEKTPOH, IPOTOH, HEITPOH, HOH, HYKIIUA, U30TOIbI, PaIUOAKTUBHOCTb, MOJEKYJA,
SNIEKTPUUYECKUI 3apsi, MPOBOAHHUKH, MOIXYIPOBOJHHUKH, AWBIEKTPHUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00BEM,
arperatHoe COCTOSIHME BEIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAININIECKAs PEIIETKA, CIUIABbI, (PU3NUECKHE
BEIMYMHBI, €AUHULBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE31b1, CONHIE.

Buonorus: dorocunTes, npixanue, Ouocdepa, dKOcUCTEMa, MHUHEpAIbHBIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MaKpODJIEMEHTBI, TUTATEIIbHBIE BEIECTBA.



T'eorpadus: armocdepa, ruapochepa, MUHEPATBI, TOPHBIE TOPOJBI, TOJE3HbIE HCKOIMaeMble, TOIUIUBO,
BOJTHBIC PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOI'PAMMBI IO XMMHU HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30BAHNUA

JIMYHOCTHBIE PE3YJIbTATBI

JIgHOCTHBIE PE3yNbTaThl OCBOEHHS IPOTPaMMBI OCHOBHOTO OOIIEr0 0O0pa3oBaHMS TOCTHUTAIOTCS B XOJe
o0y4eHHs XMMHHU B CAMHCTBE Y4eOHOH M BOCIHTATEIHHOH NESATEIHPHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMH
POCCHUIICKMMU COIMOKYJIBTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMHU, PUHSATHIMU B OOIIECTBE MPaBHIAMU
M HOpMaMM TOBEAEHHS M CIOCOOCTBYIOT IIpolLleccaM CaMOIIO3HAHMS, CaMOPa3BUTHS M COLMATH3aLUH
00yJaroImuxcs.

JIn4HOCTHBIE PE3YJIBTATHI OTPAKAIOT TOTOBHOCTH O0YUYAIOIIUXCS PYKOBOJICTBOBATHCSI CUCTEMOH MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI U pacUIMpPEHHE OIIbITA IeATEIFHOCTH Ha €€ OCHOBE, B TOM UHCIIE B YaCTHU:

1) naTPMOTUYECKOT0 BOCIIUTAHMSA:

[ICHHOCTHOTO OTHOIIEHHWS K OTCYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY WM HAYYHOMY HAacJeIuIo,
MOHMMAaHHMs 3HAYCHUS] XUMHYECKOH HayKH B KHM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAETh JOCTOBEPHOM
HHPOpPMALHEH 0 IepeTOBBIX JOCTIDKCHIAX U OTKPBITHAX MUPOBOU M OTEYCCTBCHHON XHMUH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCTpoiiCTBE MHpa 1 00IIeCTBa;

2) rpaaaHCKOro BOCIUTAHMS:

NPEJCTaBICHUA O COIMAJIBHBIX HOPMax M TpaBWJaX MEXJIMYHOCTHBIX OTHOIIEHHI B KOJUICKTHUBE,
KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBCHHO IIOJIC3HOW, YUeOHO-HCCIEHOBATEIBCKOW, TBOPUYECKOH U
JpYrUX BHAAX MAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HONW COBMECTHOW JESTENLHOCTH IPH BBIIOJIHEHUH
y4eOHbIX, TO3HABATENbHBIX 3aJlad, BBIIOJIHEHHH XMMHYECKHUX AKCIEPHMEHTOB, CO3IJaHHUU Y4eOHBIX INPOEKTOB,
CTpeMJICHHSI K B3aUMOIIOHHMAHHIO M B3aWMOIIOMOINM B TpoOIlecce ATOH YYeOHOH IesTeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MMOBEJICHHUE W IIOCTYIIKH CBOMX TOBapHIIECH C TIO3HUIIMN HPAaBCTBCHHBIX U MPABOBBIX HOPM C YIETOM
OCO3HAHHUS MOCJIEACTBUM NIOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHMS

MHpPOBO33PEHYECKHAE TPEACTABICHHS O BEIECTBE M XUMHUYSCKOW pEaKIHH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIOIIME OCHOBY JUIS MMOHMMAaHHS CYITHOCTH HAayYHON KapTHHBI
MUpA, NMPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C TPUPOTHON
Cpenoi, O pOJTM XMMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIFHBIC MOTHBEI, HAIPaBIICHHBIC HA ITOJNYYCHHWE HOBBIX 3HAHUHA 10 XUMHH, HEOOXOJHMMBIC IS
00BsICHEHHS HaOJI0JaeMbIX TIPOLIECCOB U SIBJIICHHUH, TIO3HABATEIHON, HH(OPMAIIMOHHON 1 YNTATEIbCKON KYIbTYPHI,
B TOM YHCIIC HABHIKOB CAMOCTOSTEIHLHON paboThl ¢ y4eOHBIMH TEKCTAMH, CIIPABOYHOHN JTUTEPATYPOH, TOCTYITHBIMH
TEXHUYECKAMH CPEICTBAMH WH(POPMAIMOHHBIX TEXHOJIOTHH;

HHTEpeC K 00YYEeHHIO M MO3HAHUIO, JII0O03HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0OOpa30BaHHIo,
MIPOEKTHOM M MCCIEI0BATENBCKOMN JIETETFHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YPOBHS OOydYeHHS B
anbHEHIIeM;

4) popMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHME IEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKM HA 3I0POBBII
00pa3 JKU3HU, OCO3HAHUE IMMOCICACTBUI M HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJs, HAPKOTHKOB,
KypeHUsI), He0OOXOAMMOCTH COOJIOICHUS MPaBUI OE30MAaCHOCTH TPHU OOpAlCHHH ¢ XMMHUYECKAMHU BEIICCTBAMH B
OBITY U peaslbHOM KU3HH;

5) TpyA0BOr0 BOCIIMTAHUS:

HHTEpPEeC K IMPAKTHYSCKOMY H3YYCHHUIO MpodeccHid M TpyAa pa3jiHuyHOTO pOJia, YBAXKCHHE K TPYAYy H
pe3ynbpTaTaM TPYIOBOH NESTEIBHOCTH, B TOM YHCIE HAa OCHOBE NMPHUMEHEHHS NPEIMETHBIX 3HAHUH 0 XHUMUH,
OCO3HAHHBIN BEIOOp HHIANBUAYAIFHON TPASKTOPHH MPOJIOIDKEHUS 00pa30BaHMA C yYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMMH, OOIIIECTBEHHBIX HHTEPECOB U IMOTPEOHOCTEH, ycIemHoi npodeccnoHanbHON AesTeIbHOCTH
1 pa3BUTHS HEOOXOANMBIX YMEHHUH, TOTOBHOCTD aallTHPOBATHCS B MPO(ECCHOHAIEHON Cpeae;

6) IK0JIOTNYECKOr0 BOCIUTAHHUS:

9KOJIOTMYECKH 1IeJeco00pa3Hoe OTHOLIEHHE K NPHUPOJEC Kak HCTOYHMKY JKM3HM Ha 3emile, OCHOBE eg
CYIIECTBOBAaHUS, NOHMMAHHUE LIEHHOCTH 3JI0POBOr0 M 0€301acHoro o0pasa >KM3HH, OTBETCTBEHHOE OTHOILICHHE K
c0oOCTBEHHOMY (PM3UYECKOMY U MICUXMUECKOMY 37I0POBBIO, OCO3HAHNE IIEHHOCTH COOJIIOICHUS MTPaBMII 0€3011acHOTO
MIOBEJICHUS IIPH paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIMIX, YTPOXKAIOIINX 3I0POBHIO U )KU3HH JTIOJICH;



CIIOCOOHOCTH NMPHUMEHATH 3HAHUSA, TOJNydaeMble NPH M3YYEHHH XMMUH, [UI PELICHUS 3a/ad, CBSI3aHHBIX C
OKpY’Kaloed MPUPOTHONW Cpeloil, A MOBBIMICHUS YPOBHS SKOJIOTHYECKOW KYIBTYPHI, OCO3HAHHS TII00AIBEHOTO
XapakTepa 3KOJIOTHYECKHUX IpoOIeM M MyTed HX peIIeHHs IOCPEICTBOM METOJOB XHMUH, HKOJIOTHYECKOTO
MBIIUIEHHSI, yMEHHs PYKOBOJCTBOBAThHCS UM B NTO3HABAaTEIbHOMN, KOMMYHHKAaTUBHOM U COI[MANIBHOM NpaKTHUKeE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe MmeTampenMETHBIX pPE3yJIbTATOB BBIACIAIOT 3HAYMMBIC AT (DOPMHPOBAHMS MHPOBO33PECHUS
oO0leHayYHbIe MOHATHA (3aKOH, TEOpHsl, MPUHIMUI, T'UII0Te3a, (aKT, CUCTEMa, MPOLECC, SKCIEPUMEHT U APYroe.),
KOTOpBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NMpEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHWH M3 THX
IpeaMeToB (pOPMHUPOBATH INMPEACTABICHHUE O IETOCTHOW HAyYHOH KapTHHE MHUpAa, W yHUBEpPCAIbHBIC YdeOHBIC
JeicTBus (IO3HAaBaTeNbHbIE, KOMMYHUKATUBHBIC, DPETYISATHBHBIE), KOTOpbIe oOecreunBaoT (HOpMHpOBaHHUE
TOTOBHOCTH K CAMOCTOSITEIFHOMY TIJIAHUPOBAHHIO U OCYILECTBICHHUIO y4eOHOH IeTeTbHOCTH.

ITo3HaBaTesIbHbIE YHHBEPCATbHbIE YUeOHbIe JeiicTBUA

Ba3oBble 1oruveckne AeiicTBus:

YMEHUA HCIOJIB30BATh HpI/IéMI)I JIOTUYCCKOTO MBINUICHUA IIPpU OCBOCHUHN 3HAHUM: PpacKpbIBaTb CMBICJT
XMMHUYECKHX MMOHATHH (BBIIEIATh UX XapaKTepHbIC IPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C APYTUMH HOHITHSIMH),
UCTIONIb30BaTh MOHATHS A1 OOBSICHEHUS! OTAENBHBIX (DaKTOB W SBJICHUH, BEIOMPATh OCHOBAHMS W KPUTEPHUH IS
KHaCCI/Iq)I/IKaHI/II/I XUMHYCCKHUX BCIICCTB U XUMHYCCKHX peaKuHﬁ, yCTaHaBJIMBaTh MPUYUHHO-CJICACTBCHHBIC CBA3U
MEXAy OOBEKTaMH H3Y4YECHHUS, CTPOHUTH JIOTHIECKUE PacCyXICHHs (MHAYKTHBHBIC, NEAYKTHBHBIC, 110 aHAJIOTHH),
JIeTIaTh BBIBOZBI U 3aKJIIOUCHIS;

YMEHUEC NPUMCHATH B IMPOLECCE IMO3HAHUA TOHATUL (HpeZ[MeTHI)Ie u MeTaHpeHMeTHLIe), CHUMBOJIMYCCKHC
(3HaKOBI)I€) MoA€r, HUCIOJIb3YyEMbIE B XHUMUHU, HpeO6paSOBLIBaTL IMHUPOKO MNPUMCHIACMBIC B XUMHU MO/JICJILHBIC
MPE/ICTABICHUS — XUMUYECKHUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHIECKas popMysa U ypaBHEHNE XUMUIECKON peaKkInu
— Ipu pPEeHICHUU y‘-Ie6HO-HO3HaBaTeJ'H>HI>IX 3aga4dy, C y‘léTOM 9THX MOJCIBbHBIX HpeI[CTaBHeHI/Iﬁ BbIABIIATL H
XapakTE€pr30BaTh CYHICCTBCHHBIC IPU3HAKHU U3YyUaCMbIX O6'beKTOB — XUMHYCCKHX BCHICCTB U XUMHYCCKHUX peaKuHﬁ,
BBISBJIATH OOIIME 3aKOHOMEPHOCTH, ITPUYNHHO-CIEACTBCHHBIE CBSI3H M NIPOTUBOPEUMS B M3y4aeMBIX MPOIECCaX M
SIBJICHUSX.

Ba3oBble nccaegoBaTebcKue 1eficTBUA:

YMEHUE HCIIOJIB30BATH MOCTABJICHHLIE BOIPOCHI B KAY€CTBC MHCTPYMCHTA IMO3HAHHA, a TAKKE B Ka4YCCTBC
OCHOBBI 17151 (HOPMHUPOBAHUS THITOTE3BI TI0 IPOBEPKE MTPABMIIEHOCTH BHICKa3bIBAEMBIX CY K/ICHHH;

npmo6peTeHHe OIlbITa IO IUIAHUPOBAHUIO, OpraHU3alUU U TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMeHHE HaOmIoIaTh 3a XOJOM IIpOIlecca, CaMOCTOSITENbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (HOopMyIHpOBAThH
00001IeHNs] ¥ BBIBOABI 110 Pe3yibTaTaM IPOBEAEHHOTO OIIBITA, UCCIENOBAHMS, COCTABIIATH OTYET O NMPOAETAHHOMN
pabore.

PaGora ¢ undopmanueii:

yMEHHE BBIOWpPATh, AHAIN3UPOBATH W HMHTEPIPETUPOBATH WH(POPMAIMIO pa3IMYHBIX BUIOB U (opm
NPE/CTABICHUS, TMONYyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAY4HO-TIOMYJISIpHAs JINTEPAaTypa XHMHUYECKOTO
COJIEpXKaHUsA, CIpPaBOYHBIE TOCoOuMs, pecypcsl IHTepHeTa), KPUTHYECKH OICHWBATh IPOTHBOPEUMBYI0 U
HEZ0CTOBEPHYIO MHPOPMAITHIO;

yMEHHE IIPUMEHATh pa3IM4YHBIE METOJIbl W 3alpochl IIPU MOWUCKE M OoTOOpe HHpOpManmuu U
COOTBETCTBYIOIIUX JTaHHBIX, HCO6XO}1HMBIX JUIS BBITIOJTHCHUS y‘Ie6HBIX " TTIO3HABAaTCJIBbHBIX 3aaa4 OHpe)IeJ'IéHHOFO
THIA, TPUOOPETEeHHE OIBITa B O00JaCTH WCIONB30BAaHMA HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH,
OBJIaJICHNE KYJIbTYpPOW aKTUBHOTO HCIIOJIb30BAHMS PA3IMYHBIX HMOUCKOBBIX CHCTEM, CaMOCTOSITEJILHO BHIOMpATh
ONTHMAIBHYIO (OPMY NPEACTaBICHUS HHPOPMAIIMH U HILUTIOCTPUPOBATH PEllaeMble 331a4H HECIIOKHBIMH CXEMaMH,
JuarpaMMaMH, APYrUMH GopMaMy TpapyKy U BX KOMOMHAIIUSIMI,

yYMEHHE HCIIOJIb30BaTh ¥ AaHAIM3UPOBATH B IIpolecce y4eOHOH M MCCIIEAOBATENCKON JeSTeNbHOCTH
nH(OpMaLMIO O BIMSHUM NPOMBIIUICHHOCTH, CEJIBCKOTO XO3SHCTBA M TPAHCIOPTAa HAa COCTOSHHME OKpY)Karomiei
IIPUPOJIHON Cpenbl.

KoMMyHuKaTHBHBIE YHHUBEpPCAJIbHbIe YYeOHbIe 1elcTBHA:

yMEHHs 3a7aBaTh BOINPOCH (B Xoxe auajora W (WJIM) AMCKYCCHM) IO CYLIECTBY OOCYKIaeMOM TEeMbl,
(hopMyIHpPOBaTH CBOM NMPEJIOKECHHUSI OTHOCUTEIBEHO BBITIOHEHHUS IPEUIOKEHHON 3a/1a4H;

YMEHHS MPEACTABISTH MONTyYCHHBIE PE3yIbTaThl MO3HABATCIBHON AEATEIBHOCTH B YCTHBIX M NMHUCBMEHHBIX
TEKCTax; JeJlaTh MPE3CHTALMI0 Pe3YJIbTATOB BBHIMOJIHEHUS! XUMHYECKOro SKCIepHMeHTa (J1abopaTOpHOro OIbITa,
J1a00paTOpHON pabOoTHI IO MCCIICIOBAHHUIO CBOWCTB BEILIECTB, YUEOHOTO IIPOEKTA);

yMeHHs y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABATEIBHON U HCCIICI0BATENBCKOM
JEATEIIHOCTH TPH PEIICHNN BO3HUKAIONINX MPOOJIEM Ha OCHOBE yuéTa OOLINX HHTEPECOB U COTJIACOBAHUS MTO3HLIUH



(obcyxnenus, oOOMEH MHEHMSAMH, «MO3TOBBIC INTYPMBD», KOOPIWHAIMS COBMECTHBIX [EHCTBHH, ONpEIEICHUE
KPHUTEPHEB IO OIICHKE KaUeCTBA BHITOIHEHHOM pabOTHI U ApyTHE).

PerynsiruBHbIe YHHBepcaJbHbIe YieOHbIE JeficTBHUA:

YMEHHE CaMOCTOSTEIILHO OTIPEIENATh LENH IeITeIbHOCTH, IIIaHUPOBaTh, OCYLIECTBIISITh, KOHTPOJIUPOBATh U
TIpU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIEHOCTE, BEIOMpATh Hanboee 3((eKTUBHBIE CITOCOOBI PEeIICHHUS
y4eOHBIX M MO3HABATEIbHBIX 3a[ad, CAMOCTOSITENIFHO COCTaBISTh MM KOPPEKTHPOBAThH MPEIIOKCHHBINA aIrOpUT™M
JIEWCTBHUI NP BBHITIOJIHEHNH 3a/IaHU C YYETOM IOJIy4eHHUs] HOBBIX 3HAaHUH 00 N3y4aeMbIX 0OBEKTaX — BEIECTBaX U
pEaKIisIX, OLCHMWBATh COOTBETCTBHE IIOIYYEHHOTO pe3yibTaTa 3asBICHHON LEJNH, YMCHHE HCIIONb30BaTh U
aHATM3MPOBATh KOHTEKCTHI, IPEAJIaracMble B yCIOBHH 3a1aHAN.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe nmpenMeTHBIX Pe3yabTaTOB 0 OCBOSHHIO 00S3aTENBHOTO COJIEpKaHUs, YCTAHOBICHHOIO JTAaHHOW

(henepanpHO pabodeil IPOTpaMMOii, BEIIEIAIOT: OCBOSHHBIE O0YJAIOIIMMUCS HayYHBIC 3HAHUS, YMCHUS U CIIOCOOBI
JeWCTBUH, cneuuduyeckue Uil MpeIMETHON o0aacTu «XUMHS», BHIBI JESATEIBHOCTH MO IOJyYSHUIO HOBOTO
3HaHUA, €ro HHTEPIpCTallnu, npe06pa3OBaHH10 1 IIPUMECHCHUIO B PA3JIMYHBIX y‘IGGHLIX 1 HOBBIX CUTYyallUAX.

K xoHmy oOyuenus B 8 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE MOJDKHBI OTPaXaTh

c(OpPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS yMEHHI:

o PpacKpbIBaTb CMBICTI OCHOBHBIX XUMHNYCCKUX MOHSATHI: aToM, MOJICKYJ1a, XUMUYECKUH QJIEMCHT, IPOCTOC
BEILECTBO, CIIOXHOE BEIIECTBO, CMECh (OIHOPOIHAS W HEOJHOPOIHAs), BAICHTHOCTh, OTHOCHTEIbHAS
aTOMHAs M MOJICKYJIAIpHas Macca, KOJIWYECTBO BEUIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas O
XMMHUYECKOTO 3JIEMEHTa B COCJUHEHHH, MOJISIPHBI OOBEM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb,
JNIEKTPOOTPHLIATEIBHOCTh, CTENEHb OKHCICHUs, XHMHUUECKas pEakUus, KIacCUPUKAIMs peaKLuii:
pEeaKIUH COCIWHCHUS, PEaKIMU PA3IOKCHMS, PEaKIMH 3aMCEUICHHs, peakioud OOMEHa, JK30- H
SHJIOTEPMHUYECKUE DPEaKIHH, TeIUIoBoi addexT peaknuu, sApo aTroma, 3JIEKTPOHHBIN CIIOHW aToMma,
aTOMHasA Op6I/ITaJ'H), paaunyc atomMa, XUMHUYCCKasd CBA3b, MNOJIApHad W HEIOJApPpHAsA KOBAJICHTHAsA CBA3b,
WOHHAs CBA3b, HOH, KATHOH, aHHOH, PacTBOP, MAacCOBasl JOJIS BEIleCTBa (IPOLEHTHAs! KOHLCHTPAIH) B
pacTBope;

L4 WUTIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX MOHATHH U MPUMEHATL OTU MOHATUA TIPU
OIIMCAaHNH BEIECTB U MX MPEBPAIICHUH;

®  HCIIOJB30BaTh XUMHYECKYIO CUMBOJIHMKY ISl COCTAaBJICHUS (JOPMYJI BEIIECTB M yPaBHEHUH XHMMHUECKHX
peakiuii;

L4 OMpPCACIIAThL BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX, CTCIICHb OKHUCJICHUSA 3JICMCHTOB
B OMHApHBIX COCIMHEHMAX, MPUHAUICKHOCTh BELIECTB K ONpPENEIEHHOMY KIAacCy COEIMHEHHH IO
(hopMynaM, BUA XUMUYECKOH CBA3M (KOBAaJICHTHAs! U MOHHAs) B HEOPTaHUYECKUX COSINHEHUSX;

e packpbiBath cMbica Ilepuoguueckoro 3akona J[. M. MenneneeBa: NeMOHCTPUPOBATh MOHUMAaHHUE
MIEPHOINIECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT WX mojioxeHus B Ilepmoanueckoit
CHCTEME, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
YYeHUsI, 3aKoHa ABOTApO;

e  OIMCHIBATh M XapaKTepu3oBaTh TabimuHylo popmy [leprnoandeckoil cucTeMbl XMMHUUECKHX 3JIEMEHTOB!
pasnuuarh MOHATHS «TJaBHas moArpymnmna (A-rpymma)» u «modounas noarpynna (b-rpymma)y, mansie u
OoJIbIIINE TIEPUO/IbI, COOTHOCHTH 0003HAYEHUsI, KOTOpBIE MMeloTCs B Tabiuie «Ilepronuueckas cucrema
xuMuueckux snemeHToB [[. M. MenneneeBa) C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB W 3apsj spa, oOlIee YHCIIO 3JIEKTPOHOB M paclpeseleHHe MX Mo
JJIEKTPOHHBIM CIIOSIM);

o Knaccmbnunposaﬂ) XUMHUYECKUE DJJICMCHTBI, HCOPraHMYCCKUE BEHICCTBA, XUMHUYCCKUEC PCaKIUU (HO
YHCITy U COCTaBY YYacCTBYIOIIUX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3(PPEKTY);

e  XapakTepu3oBaTh (ONHUCHIBATH) OONIME XUMHUYECKHE CBOMCTBA BEHIECTB pPA3JIMYHBIX KIACCOB,
MOATBEPXKAast OIHNCAaHUE TMPUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIMUX XWUMHYCCKUX
peakiuii;

® [POrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HMX KaueCTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MPOTEKaHMS XUMUYECKUX TIPEBPALICHUH B Pa3INYHBIX yCIOBUSX;

e  BBIYHCIATH OTHOCHTCIIBHYIO MOJEKYISIPHYIO M MOJISIPDHYIO MAacChl BEIECTB, MAacCOBYIO OO
XMMHUYECKOT'0 3JIEMEHTa 10 (hopMyJie COCMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, NPOBOIUTH
pacyéThl 10 ypaBHEHUIO XUMHYECKOH PeaKIvy;

¢ TPUMEHSTH OCHOBHBIC OINEPAIMM MBICIUTENBHON AEATEIBHOCTH — AaHAJIN3 M CHHTE3, CPAaBHCHHE,
0000111eHre, CHCTEMaTH3alNI0, KIacCU(UKAINIO, BBISBICHUE NPUYMHHO--CICACTBEHHBIX CBA3EH — IS



M3Y4YCHUs] CBOICTB BEIECTB M XHUMUYECKHX PEAKIHMH, CCTECTBEHHO-HAYYHbIE METOABI TO3HAHUS —
HaOJroIeHue, N3MEpeHNe, MOJICITUPOBaHNE, SKCIIEPUMEHT (PEabHBIA M MBICIICHHBIH);

CJIC/IOBATh TPaBHJIaM MOJIB30BaHUS XUMHYECKOH MOCYIOH M JIabopaTOpHBIM 00OpYZOBaHUEM, a TAKXKe
NpaBHIaM OOPAILECHHUS C BEIIECTBAMH B COOTBETCTBHHU C MHCTPYKIMSIMH MO BBITIOJIHEHHUIO JIAOOPaTOPHBIX
XUMHYECKHIX OIBITOB TI0 MOJYYCHUIO W COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOXOPONA M KUCIOPOJA),
[IPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHON MacCOBOW A0J€H PacTBOPEHHOIO BEILIECTBA, INIAHUPOBAThH
U TIPOBOJUTH XUMHYECKHE OKCIICPUMEHTHI 110 PacllO3HABAaHHMIO PACTBOPOB MIEJOYEH M KHCIOT C
MOMOIIIBI0 MHIUKATOPOB (JIAKMYC, (heHONDTaNCHH, METHIOPAHXK U APYTHE).

K koHmy oOyueHus B 9 kjacce INpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(hOpPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS YMEHHH:

PacKphIBaTh CMBICT OCHOBHBIX XMMMYECKMX MOHATHM: XUMHUYECKUIl 3JIEMEHT, aTOM, MOJEKYJa, HOH,
KaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJECHTHOCTh, 3JEKTPOOTPHUIIATEIHHOCTS,
CTENeHb OKHCIICHHS, XUMHYECKas peaklusi, XMMHUUYEecKas CBs3b, TEIUIOBOW 3(deKT peakuuu, MoJb,
MOJISIPHBINA 00BEM, PACTBOP, NIEKTPOJIUTHI, HEIJEKTPOIUTHI, SJICKTPOIIUTHIECKAs JUCCOLMALIMS, PEaKIINU
HOHHOTO OOMEHa, KaTajm3aTop, XMMHYEeCKOe paBHOBecHE, OOpaTHMBIC M HEOOpaTHMBIC PEaKIWy,
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC ~ PCAKINH,  OKHUCIUTEIh, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTaHOBJIGHHE, aJJIOTPONHs, aM(pOTEPHOCTh, XUMHYECKas CBs3b (KOBAJICHTHAs, HWOHHas,
METaJUIN9ecKas), KPUCTAIUIMYeCKass PeméTka, KOPpPO3HWsS METaIOB, CIDIABBI, CKOPOCTh XHMHYECKOM
peakmuy, mpenensHo qomyctuMas konnenTpanus [1/1K BemecTsa;

WITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKHMX IOHATUH M NPUMEHSATh ITH IOHATUS INPH
OIMCaHMH BEIECTB U UX IPEBPALICHUH;

HCIIONIE30BaTh XAMHUYECKYIO0 CUMBOJIUKY IJISI COCTAaBICHUS (POPMYIT BEIIESCTB U YPaBHEHHH XUMUIECKUX
peakiuii;

OTIpeNIeNATh BAJICHTHOCTh U CTENEHb OKHUCJICHUS XMMHMYECKHX JIEMEHTOB B COCAMHEHMSX Pa3lUYHOTO
cocTaBa, NPUHAUICKHOCTh BEIIESCTB K OMPEACIEHHOMY KIIACCY COCTUHEHHWH Mo (opMyinaM, BHI
XIUMHYECKOH CBSI3M (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas) B HEOPTAaHMUYCCKUX COCHUHCHHAX, 3apsi
MOHa M0 XMMHUYECKOi (opmyrie, XapakTep cpelbl B BOAHBIX pPacTBOPaX HEOPraHWYECKUX COEINUHEHHMH,
TUT KPUCTAJUTMIESCKOH PEMETKI KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIich [lepuoamaeckoro 3akoHa . . MenzneneeBa u JeMOHCTPHUPOBATh €0 MOHUMAaHUE!
OTHCHIBATh U XapaKTepHU30BaTh TabIMuHyIo dopmy Ileproandeckoit CHCTEMbI XMMHUYECKUX JIEMEHTOB:
pa3nuyaTh MOHATHSA «TJaBHAA MOATpymma (A-Tpymnmna)» u «rnodounas noarpynmna (b-rpymma)», mansie u
OonpIIvie MEepPHOABI, COOTHOCHTH O0003HAUCHHS, KOTOPBIE HMEIOTCS B MEPHOJUYSCKOW Tabiuime, ¢
YHUCIOBBIMH XapaKTEePUCTHKAMH CTPOCHMS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3aps A1pa,
olllee 4YHCIIO 3JIEKTPOHOB M pPAaCIpelielieHHe HX 110 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH 0O0uIMe
3aKOHOMEPHOCTH B M3MCHEHUH CBOMCTB AJIEMEHTOB M MX COCAWHCHHU B TpeAesiaX MallbIX IEePHOI0B U
TJIABHBIX MTOATPYIII C YIETOM CTPOCHHUS HX aTOMOB;

KJIaccH(UIMPOBATh XMUMHUYECKHE 3JIEMEHTHI, HEOPTraHWYEeCKHE BEIIeCTBA, XWMHYECKHE peakuuu (1o
YHCITy M COCTAaBY YYacTBYIOIIUX B PEaKIMH BEUIECTB, MO TEIIOBOMY 3(deKTy, 10 M3MEHEHHUIO CTEIeHeH
OKHCIIEHHS XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME W crie(DUUECKre XUMHUYECKIE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIECTB, TIOATBEPXKAAas  ONHMCAaHWE IpPUMEpPaMH  MOJEKYSIPHBIX W  HOHHBIX  ypaBHEHUI
COOTBETCTBYIOLINX XUMHUECKUX PeaKIuii;

COCTaBIIATH YPABHEHUS JJIEKTPOJIMTUYECKON UCCOIMALNU KHCJIOT, MIeJIoYell W COJIeH, MOJHBIE U
COKpaII€HHBIE YPaBHEHHS pPEAaKIWii HOHHOTO OOMEeHa, YpaBHEHHS pEeakIfi, IOITBEPKIAOIINX
CYyILIECTBOBAHHE T'€HETUYECKOM CBSI3U MEX]y BEIIECTBAMH Pa3IMYHbIX KIAaCCOB;

PacKpbIBaTh CYHMIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKLUN TOCPEICTBOM COCTABIEHHUS
AIIEKTPOHHOTO OaaHca ITHX PeaKIuii;

MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBHCUMOCTU OT HX CTPOEHUS, BO3MOXKHOCTU NPOTEKAHUS
XUMHMYECKHX MPEBPAIIECHUI B Pa3IMUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHTENBHYIO MOJIEKYJISPHYI0O W MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO [OJIO
XUMHYECKOTO 3JIEMEHTa 0 (OpMyJie COCIMHEHHS, MaCCOBYIO JIONIO BEIIECTBA B PACTBOPE, IPOBOINUTH
pacuéThl 10 YpaBHEHHIO XUMUUYECKON peaKIiy;

coOmoaTh NMpaBMIa TONB30BAHMS XHUMHUYECKOH MOCyIOi M Ja00opaTOpHBIM O0OPYHZOBAaHHEM, a TaKKe
MpaBHJIa OOpAIICHHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIHSIMU TI0 BBITIOTHEHHUIO J1a0OpaTOPHBIX



XMMHUYECKHX OMBITOB IO MOJYYSHUIO U COOMPAHMIO Ia3000pa3HbIX BELIECTB (aMMHAKa U YTJIEKHCIOTO
rasa);

MPOBOJUTH PEAKIIMH, MOATBEPKIAIONINEC KAYCCTBCHHBIA COCTaB PA3jIMYHBIX BEIIECTB. PACIO3HABATH
OMBITHBIM MYTEM XJIOPHUI-, OPOMU-, HOAMI-, KapOoHAaT-, pocdar-, cuankar-, cynbdar-, THAPOKCUI-
WOHBI, KATHOHBI aMMOHHS U HOHBI HM3YYEHHBIX METAJUIOB, MPHCYTCTBYIOIIUE B BOJHBIX PacTBOpax
HEOPraHHYECKHUX BEIECTB;

MPUMEHSITh OCHOBHBIC OICpPAIlMM MBICIUTCIBHON JCATEIBHOCTH — aHAJM3 WM CHHTE3, CPaBHCHHE,
00001IIeHIEe, CHCTEMATH3a1IMIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBS3EH — ISl M3Y4CHHs CBOWCTB
BEILIECTB U XMMHUYECKHUX PEaKIIUil, €CTECTBEHHO-HAYYHBIC METO/IbI MO3HAHKS — HAOJIOICHNE, N3MEPEHUE,
MOJICIUPOBAHKE, IKCTICPUMEHT (PEabHbIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunyecTBo yacoB
DJieKTpoHHbIe (1U(ppoBLHIE)
Ne o/ HaumeHoBaHHe pa3aeioB H TeEM MPOrPaMMbI ITpakTHUecKkue
Bcero KoHTpoJibHBIE PAaGOTHI o0pa3zoBaTesibHbIE peCypChl
padoThI
Pa3nen 1. IlepBoHayanbHBIe XAMHUYECKAE TOHATHS
11 XuMHsT — BaykHas 00J1aCTh CCTCCTBO3HAHUS U 5 ) Bbubnnorexa [JOK
’ MIPAKTUIECKOI IEATETHHOCTH YeTI0BEKa https://m.edsoo.ru/7f41837¢
bubanorexa [JOK
1.2 B 15 1
CIECTBA H XIMHHECKHE peatiut https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paspnen 2. BaxkHeiilue npeacraBuTe/ M HEOPraHMYeCKUX BelecTB
bubanoreka [JOK
2.1 B K LI §) 6
O3AYX- RHCTIOPOL. LIOHATHE Ob OxCHaax https://m.edsoo.ru/7f41837¢
bubanoreka [TOK
2.2 B I 1
OROPOA. LIOHATHE © KHCIOTax H CONAX 8 https://m.edsoo.ru/7f41837¢c
bubanoreka [JOK
2.3 Boga. P VT [§) 5 1 1
ona. Pacteopsr. [TonsaTHEe 00 OCHOBAHHSIX hitps.//m.edsoo.ru/7f41837c
24 OCHOBHEBIE KJIACCHI HEOPTaHUYECKUX COETUHEHHI 11 1 1 bubmmorexa [OK
' p A https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. llepuoauyeckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3a1emenToB J. U. Mennesneesa.

BOCCTAHOBHUTECJ/IbHBIC PeAKIINH

Crpoenne aToMoB. XumMuueckas cBsizb. OKMCIUTENbHO-

Ilepuoauueckuii 3axkox u Ilepuoauueckas
3.1 cucTeMa XuMu4Ieckux snemenToB J1. U. 7
Memngene-eBa. CTpoeHue aroma

bubnnorexa [IOK
https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsi3b. OKHUCIUTEIIBHO- g 1 Bbubnuoreka [IOK
' BOCCTAHOBHTEIJIEHBIE PEaKITIH https://m.edsoo.ru/7f41837c
Bbubaunorexa [IOK
4 15
TOTO 1O paspeiy https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 Brbmmorexa [IOK
P P https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68 4 5
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9 KJIACC

KoanuecTBo yacoB

No JJieKTpOoHHbIE (HU(poBHIE)
HanmenoBanme pa3aesioB H TEM NPOrpaMMbl KonTposbn IMpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
ple padoThI padoThI
Paznen 1. BemecTBo n XUMH4YecKHe peakuuu
[oBTOpenue u yriry0OneHne 3HAHNH OCHOBHBIX Pa3/ieiioB Bbu6mmorexa [IOK
1.1 5 1
Kypca 8 kimacca https://m.edsoo.ru/7f41a636
12 0 . 4 Bubmuoreka [IOK
. CHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX PEaKIUi
P peaitt https://m.edsoo.ru/7f41a636
DIEeKTPOTUTHYECKAs TUCCOLMAIN. XUMUUECKHE PEaKIIuu Bubnuorexa IIOK
1.3 8 1 1
B pacTBOpax https://m.edsoo.ru/7f41a636
Utoro mo pazneny 17
Paznea 2. HemeTaJsIbl M UX COETHHEHHUSA
O061as XxapakTepUCTHKA XUMUYECKHX 31eMeHTOB VIIA- Bubnuorexa IIOK
2.1 4 1
rpynnbl. ['anoreHs https://m.edsoo.ru/7f41a636
29 OO01as xapakTepUCTHKAa XUMUYECKHUX 3JIeMeHTOB VIA- 6 Bubmmorexa [IOK
' rpymubl. Cepa u e€ coeIMHeHUs https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUICCKHUX 3JIeMEHTOB V A- Bubmmorexa [IOK
23 7 1
rpymmsl. A30t, pochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
24 OO61ast XapakTepUCTHKA XUMUYIECKHUX 31eMeHTOB [VA- g | ) bubnunoreka [JOK
’ rpynibl. YTIiepoJ ¥ KpeMHHH U UX COSTUHEHHS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Paznen 3. MeraiIbl M HX COeTUHEHHUS
3.1 OO01uue CBOMCTBa METAJLIO 4 bubmmorexa LIOK
. He CBOWCTBA MET B
B o https://m.edsoo.ru/7f41a636
bub. OK
3.2 Baskueiinme MeTamisl ¥ UX COETUHEHHS 16 1 2 th:f;/:zii.m 178412636
Hroro no paszneny 20

Pasnen 4. Xumus u okpy:xamouas cpega
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Bubnmoreka IIOK

4.1 BemecTBa 1 MatepHalsl B )KU3HU YeTIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PeszepBHOE Bpemst 3 brbmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68
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MNOYPOYHOE INTAHUPOBAHHUE 8 KJIACC

KoamnyecTBo yacoB

Jarta uzydyenus

I[OM‘(IIIIHee 3ajaHue

Ne JJIeKTPOHHBbIE U (POBbIE
; Tema ypoka KoHTpoabH Mpakruyeck | Ilnan. ®dakr.
n/n Bcero o0pa3oBaTeIbHbIE PecypChbl
ble paGoThI ue padoThl
1 IIpenmer xumun. Ponb XuMuM B )KU3HH YEIIOBEKA. | Bubmmorexa IIOK
Tena u BemecTsa https://m.edsoo.ru/ff0d210c
Bubmmorexa [IOK
2 ITonsiTHe 0 METOAX MO3HAHUS B XUMHU 1 hitps://m.edsoo.rw/ f0d227e
J//m. .ru
Ipaxtiueckas padora Ne 1 «IIpaBuia paboTsl B Bu6 LIOK
HOIHOTEKA
3 11a00paTOpHH U MPUEMBI OOpAIICHUS C Ta00PATOPHBIM 1 https://m.edsoo.ru/f0d23de
000pyIOBaHHEM» ps://m. .
4 Uucrele BenecTBa 1 cmecH. CriocoObl pa3zienieHus 1 Bubmorexa [IOK
cmeceit https://m.edsoo.ru/ff0d26ca
5 IMpaxtiueckas pabora Ne 2 «Pa3nenenne cmeceii (Ha | Bubmoteka LIOK
MIPUMEPEe OUYUCTKH IIOBAPSHHON COIIN )» https://m.edsoo.ru/ff0d28c8
6 A | Bubmorexa [IOK
TOMBI U MOJIEKYJIBI
© oKy https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DIIEMEHTBI. 3HAKU (CHMBOJIBI) 1 Bubmmorexa [JOK
XUMHAYECKUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTble U cI0KHBIE BELIECTBA 1 bubmorexa [OK
https://m.edsoo.ru/ff0d2a6¢
Bubmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE y4EeHHE 1 hitps://m.edsoo.rw/f0d2d50
3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB. XHMHIECKast
bud. OK
10 topmyra. BaneHTHOCTS aTOMOB XMMHUYECKHX 1 h:t[ :_I;:e:(?si u/ff0d2cae
9JIEMEHTOB ps://m. .
1 OrtHOocuTebHAsE aTOMHAas Macca. OTHOCHTENbHAS | Bubmorexa [IOK
MOJIEKYIISIpHast Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10151 XUMHYECKOI'O SJIEMEHTA B | Bubmorexa [IOK
COEIMHEHUN https:/m.edsoo.ru/ff0d350¢
bud. OK
13 Konnuectso Bemectsa. Mosb. MousipHast Macca 1 h:t[pg'l/d/(r)r:e:das(l){) /05230
14 Dusnveckne U XUMHUYECKUE SIBICHUS. XUMHUECKast | Bubmorexa [IOK
peakuus https://m.edsoo.ru/ff0d37fa
15 IpusHaKy 1 ycI0BHS NPOTEKAHUS XUMHYECKHX 1 bubmmotrexa IJOK
peaKuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHUS] MacChl BEUIECTB. XUMUYECKHE | Bubmuorexa [IOK

YpaBHEHHS

https://m.edsoo.ru/ff0d3b88
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Beruucnenus KOJIMYCCTBA, MaCChI BCIICCTBA 110

Bubnmorexa IIOK

17 YPaBHEHHSM XUMUYECKUX PEaKIHi https://m.edsoo.ru/ff0d5708

18 Kraccuduxarms XMMHYIECKUX peakuuii (CoeanHeHuM, Bubmmorexa [JOK
Ppa3noXKeHHs1, 3aMeIeH s, 0OMeHa) https://m.edsoo.ru/ff0d3{34

19 M. B. JIoMOHOCOB — y4€HBIH-IHLUKIIOIETUCT. Bubmmorexa [JOK
O060011IEHNE U cCUCTEMATH3AIUA 3HAHUI https://m.edsoo.ru/ff0d40c4

20 KontponbHas pabota Nel mo Teme «BemecTtsa u Bubmuotexa LIOK
XUMHUYECKHE PEaKI[HI) https://m.edsoo.ru/ff0d4290

21 Bosnyx — cmeck razos. Cocras Bo3yxa. Kuciopox Bubmmorexa [JOK
— 3JIEMEHT U npocToe BeuecTBo. O30H https:/m.edsoo.ru/ff0d448¢

9 Du3nyecKue 1 XMMHYECKUE CBOMCTBA KUCIOPOIa Bubmuotexa LIOK
(peakuuu okucieHus1, ropenue). [TousTue 06 okcuaax https://m.edsoo.ru/ff0d4614

23 Crioco0bl MOTy4eHHUs KMCIOPOAA B Ja00paTOpHU 1 Bubmmorexa [JOK
MPOMBILUICHHOCTH. [IpuMeHeHne Kuciopoaa https://m.edsoo.ru/ff0d497a

| ke oo e
SHIOTEPMIMECKHX PeaKIsX https://m.edsoo.ru/ff0d4790

25 TomnmuBo (HedTh, yrone u MeTaH). 3arpsi3HCHUE Bubmoteka LIOK
BO3/yXa, CIOCOOBI €ro IPEIOTBPAILICHIUS https://m.edsoo.ru/ff0d4c4a

2% Ipaktiyeckas padora Ne 3 mo reme «Ilonyuenue u Bubmmorexa [JOK
coOupanue KHCIOPOa, U3YYCHHE €ro CBOUCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopon — 35eMeHT 1 IPOCTOE BELIECTBO. Bubmoteka LIOK
Haxoxenne B mpupoze https://m.edsoo.ru/ff0d4dd0

2% duznyeckre 1 XUMHYECKUE CBOIMCTBA BOJOPO/IA. Bubmorexa [IOK
[puMeHeHue BOIOPOIa https://m.edsoo.ru/ff0d4dd0

Bubmoteka LIOK
29 TTonsTHE O KMCIIOTAX U CONAX https:/m.e dsi,ru /£0d50d2

30 Crioco6BI OJTyYeHNs BOZOPOa B Ta00OpaTOpHu Bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

31 Ipaktuyeckas padora Ne 4 no reme «Ilomydenue u Bubmmorexa [JOK
coOupaHue BOJOpO/Ia, U3yYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
32 MoustpHBIit 005EM ra3oB. 3aKoH ABOTaapo ]}?:tlsgzl/d/?;.e:;si?rﬁ /05426

13 Brruucnenns 00béMa, KOIUYIECTBA BEMIECTBA Ta3a 10 Bubmorexa [IOK
€ro U3BECTHOMY KOJIMUECTBY BELIECTBA HIIH O0BEMY https://m.edsoo.ru/ff0d55a0

34 Berancienns 005EMOB ra3oB 110 YPaBHEHHUIO PEaKIMU Bubmoteka LIOK
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOLICHHMIT ra30B https://m.edsoo.ru/ff0d5708

35 Dusnyueckne 1 XUMHUYECKUE CBOMCTBA BOIBI bu6mmorera LIOK
https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuii. [ToHsTHe 06 HHIMKATOpaX Bubmuorexa [IOK
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https://m.edsoo.ru/ff0d59e2

Bopna kak PacTBOPHUTEIIb. Hacepiiennsie u

37 HEHACBIILIEHHBIE PacTBOPBI. MaccoBast 10151 BEIECTBA Bubmorexa LIOK
HICHHPIC pACTROPRI. Ao BEL https://m.edsoo.ru/fR0d5b40
B pacTBOpe
17, 6orta Ne 5 11,
| D S e e
p P . Pea : https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 o Teme «Kucmopoxn. Bubmuotexa LIOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKCHIBL: COCTaB, KJIACCU(HKALS, HOMEHKIATYpa Bubmorexa LIOK
AR ’ s, P https://m.edsoo.ru/ff0d664e
a1 IomyueHue n XMMUYECKHE CBOWCTBA KHCIIOTHBIX, Bubmmorexa [JOK
OCHOBHEBIX ¥ aM(POTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBal COCTaB, Kiaccudukal OMEHKJIaTypa Bu6morexa LIOK
HOBAHUsI: COCTaB, nuUKanms, HOMEHKIIAT,
s P https://m.edsoo.ru/ff0d67ca
43 Ionyuenune €CKHEe CBOMCTBAa OCHOBaHUM Bu6morexa LIOK
JIydEeHHE U XUMUYECKUE CBOHCTBA OCHOBaHHI
v https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: coctas, kinaccupyKaIms, HOMEHKIIATypa BuGmrorexa LIOK
’ ’ e, P https://m.edsoo.ru/ff0dfee2
45 [onyuenune €CKHEe CBOMCTBA KUCIIO Bu6morexa LIOK
JIydEeHHUE U XUMHUYECKUE CBOICTBA KMCIOT
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKJIATypa, CIIOCOOBI Bubmoteka LIOK
TOJTyYEHNsI, XHMIYECKUE CBOWCTBA https://m.edsoo.ru/00ad9474
11, 6ora Ne 6. P
47 3 F::a‘;m“e:“a;‘npa OTasa 0a :HI: H: ? OCHOBHBIE Bubnmorexa LIOK
KCITEPUMEHTAIIBHBIX 4 110 TeMe «OCHOBHBI
P a N https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTaHUUECKUX COSHHEHHID
I'eneTnueckas cBa3b MEXIy KJIaccaMu bubmmotexa IJOK
48 N
HEOPTAHUYECKHX COCIMHEHUIT https:/m.edsoo.ru/00ad9a50
Bubmroreka [JOK
49 0600 i
0O0IIEHHE U CHCTEMaTH3alusl 3HAHUH hitps://m.eds00.ru/00ad9ch2
50 Konrponbnas padota Ne3 no teme "OCHOBHbIE Bubmmorexa [JOK
KJIACChI HEOPTaHUYECKHX COCIMHEHUIT" https:/m.edsoo.ru/00ad9ela
51 ITepBble MONBITKH KJIaCCH(UKALNH XUMHYESCKHX Bubmoteka LIOK
351eMeHTOB. [IoHATHE 0 TpyITax CXOJHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Ilepnonnueckuii 3akon u Ilepuoauueckas cucrema Bubmuotexa LIOK
xumudeckux nementos J{. . Menneneesa https://m.edsoo.ru/00ada52¢
53 Tlepuonpl, rpymmbl, HOATPYIIIEL BrGmorexa LIOK
PUOHEL TPYTIIEL TOATPYT https://m.edsoo.ru/00ada52¢c
Bubmuotexa LIOK
54 Crpoenne aroMoB. CocTaB aTOMHBIX sep. M30Tomnst 1

https://m.edsoo.ru/00ada342
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55 CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB | Bubnmorexa [JOK
Iepuonnueckoii cuctemsr JI. 1. Menneneea https://m.edsoo.ru/00adabbe
o | mmme——
OTIOAEHLIO B LICPHOIHTACCKOM CHETEME 2. 1. https://m.edsoo.ru/00ada824
Menneneena
| et —
4 P A A y ’ https://m.edsoo.ru/00ada96e
MeJaror U rpaKIaHuH
58 DJEKTPOOTPHUIIATENFHOCTh ATOMOB XUMHIECKHX | Bubmoteka [TOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmroreka [JOK
59 HonHas xumuueckas CBsi3b 1 httos://m.edsoo.ru/00adac34
60 KosanenTHas mo. a; €cKasi CBA3! 1 BrGmorexa LIOK
BAICHTHAS NOMAPHAT XHMITICCKas CRA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHasI HETIOJSIPHAS XUMHUYECKas CBA3b 1 BrGmorexa LIOK
P https://m.edsoo.ru/00adaab9
Bubmorexa [IOK
62 Crenenp okucaeHi ! https://m.edsoo.ru/00adae28
63 OKHUCITUTENILHO-BOCCTAHOBUTEIILHBIC PEAKIIUH 1 Bubmorexa [OK
peaxt https://m.eds00.ru/00adb076
Bubmorexa [IOK
64 OKHUCIUTENN U BOCCTAHOBUTENN 1 https:/m.eds0o.rw/00adb076
65 Konrponsras pabora Ne4 o Teme «CtpoeHne aToma. | Bbubmmotexa IJOK
XuMHIecKast CBSI3b» https://m.edso0o.ru/00adb486
66 PesepBublit ypok. O600IIEHHE 1 CHCTEMATH3AIINS | Bubmorexa [IOK
3HAHHI https://m.edsoo.ru/00adb33c
67 Pezeparblii ypok. O6001IIEHNE M CHCTEMATH3AIINS | bubmmotexa IJOK
3HAHUMH https://m.edsoo.ru/00ad9cb2
68 Pezeparblii ypok. O6001IIeHNE M CHCTEMATH3AIINS | Bbubmmotexa IJOK
3HAHHI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68
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9 KJIACC

KoamnyecTBo yacoB

JlaTta usyyeHust

I[omamﬂee 3aJaHue

Ne Tema ypoxa K I I @ DJ1eKTpOHHBbIe [U(POBLIE
M
. yp Beero OHTPOJIbHbIE pakTHuec J1aH. aAKT. 06pa3oBaTeILHbIC PeCypebI
padoTsl KHe padoThl
Ilepuoanueckuii 3akoH. Ilepuoauyeckas
1 c f e 2:1 €CKHUX dJIe E (ﬁl o n 1 Brbmorexa LIOK
HCTeMa XUMUYECKHUX deMeHToB J1. U.
https://m.edsoo.ru/00adb59e
Meneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB

5 P .. 1 Bubmmorexa [JOK

XUMHYECKUX HJIEMEHTOB MEPBBIX TPEX

PBEIX TP hitps://m.eds00.ru/00adb6b6
TIEPHOJIOB
Krnaccuduxanus 1 HOMEHKIaTypa Bubmmorexa [JOK

3 1
HEOPTaHNYECKHX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XUMHYECKON CBSI3M U THIIBI 1 Bubmorexa [IOK
KPHCTAITHYECKHUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnast pabota Nel 1o Teme

5 «[ToBTOpeHue U yriaybiieHHe 3HaHUH 1 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca»

Kraccudukanus XUMHIECKAX PEaKIuii o Bubmorexa [IOK

6 1
Pa3IHYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
TloHsTHE O CKOPOCTH XUMUUYECKOH PEaKIHH.

7 Tlonsrue o FOMZI‘GHHI;IX U TeTe OF:HHLIX 1 Bubmorexa [OK

P https://m.edsoo.ru/00adbe9a
PpeaKimsIx
TloHsTHE O XUMUYECKOM PaBHOBECHH.

p DakTOpBHI, BIMAIONIME HA CKOPOCTh | bubmmotexa IJOK
XUMHUYECKON PEaKINy M MOJIOKEHNE https://m.edsoo.ru/00adc28¢c
XHMHYECKOTO PAaBHOBECHS

9 OKHUCIUTENBHO-BOCCTAHOBHTE. e peal 1 Bubmmorexa LIOK

KHCITUTEIbHO-BOCCTAHOBHUTEbHBI KA
peaxtt https://m.edsoo.ru/00adcade
Teopwust SNEKTPOIUTUYECKOH AUCCOIMALINY. Bubmoteka LIOK

10 1
CunpHbIe 1 ci1abble SIIEKTPOTUTHI https://m.edsoo.ru/00adcd68

1 o e vpaBie ca . | Bubmorexa [IOK

HHBI BHCHHS PeaKIuit
P peartt https://m.edsoo.ru/00add448
XuMu4eckre cBOCTBa KUCIOT M OCHOBaHUI
12 CBeTE IPeACTaBICHUN 00 1 BuGmorexa TIOK
B CBETE IT TABICHHI
peACTaBIct https://m.eds0o.ru/00add5d8
IIEKTPOTUTHIECKON THCCOMUAIIII
Xumudeckue cBOMcTBa colieii B cBeTe
13 TIPE/ICTaBICHUIT 00 SIEKTPOIUTHICCKON 1 Bubmorexa I1OK
P P https://m.edsoo.ru/00add8b2
JIHCCOLMAIINI
Bubnmnorexa [JOK
14 TlonsiTre o ruaponnse conei 1 1

https://m.edsoo.ru/00add9d4
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Bubnmorexa IIOK

15 O0001IeHNE U CUCTEMATH3ALMS 3HAHUI
H B https://m.eds0o.ru/00addd12
IIpaktuueckas pabora Ne 1. «Pemenue Bubmmorexa [JOK
16
JKCIIEPHMEHTAIIBHBIX 3319 https://m.edsoo.ru/00addbfa
KonTponbnast pabota Ne2 1o Teme
17 «. ;1:(, 0. : ecka; cconma Bubmorexa LIOK
I JTHTHY ST ITH HaLs.
P A HHat https://m.edsoo.ru/00addecO
XUMHYECKHE PEaKLUH B PACTBOPAX»
OO11ast XapaKTepUCTHKA TaJIOTCHOB. Bubnmorexa [JOK
18 o
XUMHI4YecKre CBOICTBa Ha IPUMepe XJIopa https://m.edsoo.ru/00addfe2
XiopoBogopoz. CossiHast KUCIIOTa,
19 ’ ecil S cﬂo“c a, [OJTy4EeHHE. Bubmorexa LIOK
XHMHYECKHE CBOWCTBA, MOTyICHHE,
Y https://m.edsoo.ru/00ade104
MPUMEHEHUE
TIpaktrueckas pabora Ne 2 o Teme
20 «Hpo eHue cop Oii KUCIIO 3ydeHue e Bubmorexa LIOK
JIy4eHHE COISHOM KHCIIOTBI, H3y4IeHN
N e Y https:/m.edsoo.ru/00ade348
CBOICTBY»
BorunciieHus Mo ypaBHEHHAM XUMHYECKHX
21 €aKLUi, eCIu OZI/II)H W3 pearcHToB JaH B bubmorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
H30BITKE
OO11as XxapaKTepucTHKa dJIeMeHTOB VIA- Bubmmorexa [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
AJUTOTPOITHBIE MOJU(MHKAIIMH CEPBL.
23 HaXO)Ki[eHI/Ie ce] LI: M(beé c:enMHel})mi?I B bubmorexa [IOK
P M https://m.edsoo.ru/00ade64a
npupoge. XuMHYECKHIE CBOICTBa Cepbl
24 CepoBoziopon, cTpoeHue, GU3nIecKue u Bubmoteka LIOK
XHUMHYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
25 Oxcupsl cepbl. CepHast KHCIOTa, (HH3HIECKIe Bubmmorexa [JOK
¥ XUMHYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XVMIYeCKHe PeaKiiH, JIeKallue B OCHOBE
2% TIPOMBIIUIEHHOTO CII0C00a TOTydeHHs bubmmotexa IJOK
CEepHOM KUCIOTH. XUMHUYECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKpYKaIOIIeH cpelbl COSIMHEHISIMH CepBI
27 Brrunciaenne MaccoBOi JI0JIM BBIXOAA Bubmorexa [IOK
MPOIYKTa PeaKuu https://m.edsoo.ru/00adec8a
OO011ast XapaKTepUCTHKA JIEMEHTOB VA-
28 n Ap30 pac OCTpaHEHHE oJ1e. Bubmmorexa LIOK
TIBL. T, HEHHE B II X
Py pacnpoctp . PHPOX https://m.edsoo.ru/00adeea6
(u3nuUecKne 1 XUMHYECKHE CBOMCTBA
29 AMMHak, ero Gpu3nIECKUe 1 XUMHYCCKHE Bubmroreka [JOK
CBOWCTBA, TTOJTy4eHHE U IPUMEHEHHE https://m.edsoo.ru/00adf004
TIpaktiueckas padora Ne 3 mo Teme
P P Bubmmorexa [IOK
30 «[lonyueHne ammuaxa, U3y4eHHUE €ro

CBOMCTB»

https://m.edsoo.ru/00adf180
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A30THas KUCIIOTA, €€ (pU3NIecKHe U

Bubnmorexa IIOK

31
XHUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHMEe HUTPATOB M COJIEH aMMOHUS
B KaueCTBE MHHEPAJIHBIX YI0OpEHHUIL. Bubmuotexa LIOK
32 o
XMMHYECKOe 3arpsI3HeHUE OKPY’KaroIeH https://m.edsoo.ru/00adf518
CpE/Ibl COCANHEHHUSIME a30Ta
Docdop. Oxeup pocdopa (V) u pocdopHas
33 KHC. (1()) Z dus ue((i:)x ::b - ec?l)c cq) " Bubmorexa LIOK
UCIIO0TA, PU3UYECKHE U XUMHIECKU
N https://m.edsoo.ru/00adf68a
CBOIiCTBa, MOIy4YCHHE
Vcnonb3oBanue (pocdaToB B KauecTBe
" d)6 ¢ e Bubnmorexa IIOK
MHUHEPATbHBIX yI00peHHii. 3arps3HeHne
P N YHOOP P https://m.edsoo.ru/00adfc20
MIPUPOAHOIT cperpl hochaTtamu
Yrnepon, pacipocTpaHeHUE B IPUPOJE, Bubnmoreka [JOK
35 o
(m3nUeckne ¥ XUMIIECKHE CBOICTBA https://m.edsoo.ru/00adfd9¢c
Oxcusl yriaepoaa, ux GpusndecKue u
16 XUMHYECKHE CBOWCTBA. DKOJIOTHUECKUE Bubmorexa [IOK
mpo0OJIeMbl, CBSI3aHHbIE C OKCUIOM YIepoa https://m.edsoo.ru/00adfebe
av
37 YrosbHas KucCoTa U €€ CoIu BrGmorexa LIOK
https://m.edsoo.ru/00ae006¢c
IIpaktrueckas pabora Ne 4 o Teme
38 "rli P Bubsmorexa 110K
OJIy4eHHE YTJICKHCIIOTO Ta3a.
v Y N https://m.edsoo.ru/00ae027¢
KavectBeHHast peakifust Ha KapOOHAT-HOH
19 TlepBoHauYaNBHBIE TTOHATHA 00 OPraHUYECKUX Bubnmmorexa [JOK
BEILECTBaX KaK O COSUHEHHSX YTIIeposia https://m.edsoo.ru/00ae054¢
40 KpeMHwii u ero coeTMHEHUS bubmorexa [IOK
P https://m.edsoo.ru/00ae080a
IIpaktiueckas pabora Ne 5. Pemenue
41 ) r:: epumMe anp 3a/1a4 M0 TeMe Brbmorexa LIOK
KCIIEPUMEHTATbHBIX 9 [0 TEM
P . a https://m.edsoo.ru/00ae0bf2
«BaskHeiiIne HEMETAILTBI M UX COSAUHEHUSDY
o Konrpombras pabora Ne3 mo Teme Bbubmmotexa IJOK
«BaxkHeie HeMETaJUTbl M MX COCAUHECHUS https://m.edsoo.ru/00ae0e18
OO011ast XapaKTepPUCTUKA XUMHYECKUX
43 3JIEMEHTOB — METaJIoB. MeTajuinueckas Bubmoteka LIOK
CBA3b M METAJUINYECKAs KPHCTAJINUECKas https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue CBOHCTBAa METAILIOB
XuMuueckue cBOHCTBa METANIIOB.
44 eKTDO coxuit a erii Bubmorexa [IOK
IEKTPOXUMHUUYECKHUI PSIJ] HATIPSDKEHHI
P DAL HAD https://m.edsoo.ru/00ael 156
METaJIoB
O61pe crocoObl HOMYYSHHST METAILIOB.
B e Bubnroreka [JOK
45 CrutaBbl. Beruncienus mo ypaBHEHHAM

XHUMHYECKHX PEAKIMH, €CIIH OJIMH U3

https://m.edsoo.ru/00ael 156
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PEareHTOB COACPKUT NNPUMECH

46 TToHsiTHe 0 KOPPO3MH METAIOB Bubmorexa I1OK
PP https://m.edsoo.ru/00ae1278
47 11y Bubmmorexa [JOK
€JI0YHBIC METAJLIBI
https://m.edsoo.ru/00ae14b2
48 o an Bubnmorexa [JOK
KCHJTBI U THAPOKCHIBI HATPHS M KAJIHS
A wap A P https://m.edsoo.ru/00ae14b2
49 [{enouHO3eMeNbHbIE METAILIBI — KaJIbLIUN 1 Bubmroreka [JOK
MarHHi https://m.edsoo.ru/00acl5e8
50 BascHeii . Bubnmorexa [JOK
JKHEUTITHE COSTMHEHIS KabIHs
A t https://m.edsoo.ru/00ael5e8
51 O06001IEHUE U CUCTEMATH3ALMS 3HAHUI
Bubnmoreka [JOK
52 Ke ObI €
€CTKOCTB BOJIBI U CIIOCOOBI €€ yCTpaHEHHsI hitps://m.eds0o.ru/00ae1 886
53 IIpaktrueckas pabora Ne 6 o Teme Bubmmorexa [JOK
"YK€cTKOCTh BOIBI U METOBI €€ yCTpaHEHHUS " https://m.edsoo.ru/00aelae8
Bubnmoreka [JOK
54 An i
TOMHUHHH https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOWCTBA OKCHIA 1 Bbubmmotrexa IJOK
55
THPOKCHIA https://m.edsoo.ru/00aelc64
Bubmorexa [IOK
56 K
eneso https://m.edsoo.ru/00ae1d86
57 Oxcnisl, rTuApoKCHIb! 1 con xxenesa (1) n Bubmoteka LIOK
sxenesa (1IT) https://m.edsoo.ru/00ae35e6
58 O00061IeHNE U CUCTEMAaTH3aLHsl 3HAHUHA
11 6ota Ne 7. P
59 oxenepmenamsmax sas o Teve Batimmoraca LIOK
P . A https://m.edsoo.ru/00ae3de8
«BakHelIIne METAIUTBI U UX COEINHEHMUSD)
BporuncneHns mo ypaBHEHHIM XHMHYECKHX
€aKIIHii, €CIIH O, 3 peareHToB Jal
60 wmee o corepat e, Batimmoraca LIOK
ep N P ’ https://m.edsoo.ru/00ael 750
Brruncnienus MaccoBOii T0JK BBIXOIA
TIPOJYKTa PEeaKkIun
61 O00011IeHNE U CUCTEMATH3aIMs 3HAHUH
62 KonTponsnast pabota Ne4 o Teme
«BaxkHei1re MeTaIbl U UX COSANHEHHSD
63 BemectBa n MaTepuaisl B MOBCEIHEBHOM Bubmorexa [IOK
JKU3HH YeIOBeKa https://m.edsoo.ru/00ae3{50
64 XUMHYECKOe 3arpsi3HEHNE OKpYy Karolel Bubmoteka LIOK

cpenbl

https://m.edsoo.ru/00ae4270
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65 Ponb XxuMuM B pellieHNH SKOJIOTHYECKHX 1 Bubmuotexa LIOK
npobiaeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001LIeHHE 1 | Bubmumoteka LIOK
CHCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600LIeHNE 1 | Bubnumoteka LIOK
CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/00adb33c¢
68 PesepsHblii ypok. O600meHne u 1 Bubmuotexa LIOK
CHCTeMaTH3anys 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
TTPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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