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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1o XMMUM Ha ypOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs COCTaBJICHa Ha OCHOBE TPEeOOBaHUIT 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
KOHIICTIIINH TIPETiofaBaHusl y4eOHOro mpeaMmera «XHUMHUS» B 00pa3oBaTENbHBIX OpraHM3amuax Poccuiickoit
®denepanuu.

IIporpamma o XuMuM Ha&T MpeCTaBICHUE O IEeTIX, 00Mmel cTpaTerni 00y4YeH s, BOCIIUTAHUS W Pa3BUTH
o0yJaromuxcs CpeIcTBaMH YYeOHOTO TIpeAMeTa, YCTaHABIHMBAaeT OO0sA3aTeNbHOE TIPEIMETHOE COIepIKaHue,
InpeaycMaTpuBaeT paclpefesieHue ero Mo KjiaccaM M CTPYKTYpHpPOBAaHHUE IO pasfeslaM U TeMaM IpPOrpaMMBbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHBIE M KAuyeCTBCHHbBIE XapaKTEPHCTUKU COAEPKaHMSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIEHOCTD U3YUCHUS XUMUH C YIETOM MEKIPEIMETHBIX H BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKA y4eOHOTO
nporecca, BO3PAaCTHBIX OCOOEHHOCTEH OOYYalOIIMXCs, ONpelessieT BO3MOXKHOCTH IpeaMeTa Ui peau3aluu
TpeOOBaHUil K pe3yabTaTaM OCBOCHHUS OCHOBHOI 0Opa3oBaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs, a TakKe TpeOOBaHMH K pe3yibTaraM OOydYeHHs XMMHH Ha YpOBHE IIeJiel M3Y4eHHs NpeaMera U
OCHOBHBIX BUIOB Y4eOHO-TIO3HABATEIILHON ICATEIIFHOCTH 00YYAIOIIEeTocs TI0 OCBOCHUIO yU4eOHOTO COepKAHUS.

3HaHHME XUMHUU CIY>KUT OCHOBOI1 JU1si (JOPMHUPOBAHHS MHUPOBO33PEHHsI 00YYaIOIIETr0Cs, ero MpeAcTaBIeHui O
MaTepUabHOM EIWHCTBE MHpa, BAXHYI0 pOJb HIrPaloT (QOpMUpYEMble XUMHEH TMPENCTaBICHUS O
B3aMMOTIPEBPAIICHUSIX YHEPTUH M 00 SBOINIOIUH BEIIECTB B MPHPOJIL, O MYTSIX PEUICHHS TIIOOAIBHBIX IPOOIEM
YCTOMYHBOTO Pa3BHUTHS UYCIIOBCUCCTBA — CBHIPHCBOM, YHEPTETUUCCKOM, MUIICBONH M 3KOJOTHYCCKON OE30IMacHOCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

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

BHOCHT BKJaJ B ()OPMHPOBAHWE MBIIUICHUS M TBOPYCCKUX CIIOCOOHOCTEH 00ydYarommxcs, HaBBIKOB WX
CaMOCTOSITENIFHON y4eOHOW NesATeIbHOCTH, IKCIIEPIMEHTAIBHBIX H UCCIIEIOBATEIFCKUX YMEHUH, HEOOXOUMBIX KaK
B IIOBCEHEBHOM KM3HH, TaK U B MPO(HeCCHOHATIBHOMN 1A TeTbHOCTH;

3HAKOMMUT CO CHCHI/I(I)I/IKOI\/’I Hay4YHOI'0 MBINIJICHUSA, 3aKJIaAbIBACT OCHOBBI LEJIOCTHOTO B3IJidAa Ha €IUHCTBO
MPUPOABI U YEJIOBEKA, SBISCTCS OTBETCTBEHHBIM 3TalioM B (DOPMHUpPOBAHWU €CTECTBEHHO--HAYYHOH T'PaMOTHOCTH
oby4aromuxcs;

croco0cTByeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYUHBIM 3HAHUSIM, K IPUPOJIE, K
YEIIOBEKY, BHOCUT CBOW BKIIAJl B 9KOJOTHIECKOE 00pa30BaHUE 00YJIArOITUXCS.

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 OOIIETr0 OOpa3oBaHHS OPHEHTHPOBAH HAa OCBOCHHE OOYJAIOIIMMUCS
CHUCTEMBI TIIEPBOHAYAIIBHBIX MOHATHHI XUMHHU, OCHOB HeOpFaHH‘IeCKOﬁ XUMHHU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX
MOHSTHA OpPraHUYECKON XUMUHU.

CrpyKTypa coJepkaHHsl NPOrpaMMBbl 110 XMMHUHU C(HOPMHPOBaHAa Ha OCHOBE CHCTEMHOIO IoJXoja K eé
N3Yy4YCHUIO. COJlep)KaHI/Ie CKJIQABIBACTCA W3 CHUCTCMBI MOHATHUH O XUMHUYECKOM DJIEMEHTE U BCIIIECCTBE U CHUCTEMBbI
MOHATHH 0 XUMUYECKOH peakimn. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 MPHUHITUITY TOCIEA0BAaTEIFHOTO
pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTaBICHUIN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

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

— Y4EHUs O CTPOCHUH aTOMa U XUMHYECKOH CBSI3Y;

— NIPEJCTaBICHUH 00 AJIEKTPOIUTHYECKOH AUCCOIMAIIN 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
MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOMKHOCTEH MPAKTHUECKOrO NMPUMEHEHHs] M MONTYyYEHUS U3y4aeMbIX
BEIIIECTB.

OcBoeHHEe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT (OPMUPOBAHHIO TIPEACTABICHUS O XHUMHUYECKOH
COCTaBIIAIOLIEH HAYYHOM KapTUHBI MHUPA B JIOTUKE €€ CUCTEMHOW MPUPOJbL, LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY
3HAHUIO U METOJaM IMO3HAaHUS B Hayke. M3ydyeHue XMMUU TNPOUCXOIUT C TPHUBICYEHUEM 3HAHUHM U3 paHee
M3YYCHHBIX YUEeOHBIX MpeaMeToB: «OKpyxKaromuii Mupy», «buonorus. 5—7 knaccei» u «Pu3nkKa. 7 KJ1accy.



[Ipr w3ydeHNMM XWMHW TPOUCXOAWT (OPMHPOBAHHE 3HAHUI OCHOB XWMHUYECKOW HAyKHM Kak o0iactd
COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUUECKON NEATETHPHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOH
KyJIbTYpHl. 3a/aua y4eOHOTO MpeAMeTa COCTOMT B ()OPMUPOBAHMM CHCTEMBI XMMHUYECKHX 3HAHUH — Ba)KHEHIITHMX
(aKTOB, NOHATHH, 3aKOHOB W TEOPETHYECKUX MOJOKEHHH, JOCTYNHBIX OOOOLICHUII MHPOBO33PEHUECKOTO
XapakTepa, si3bIKa HayKW, B MPHOOIIEHNN K HAYYHBIM METOJaM ITO3HAHUS MPU W3YYCHHUH BEMIECTB M XUMHUYECKUX
peakuii, B (GOPMUPOBAHNN W PA3BUTHH MO3HABATENBHBIX YMEHAN W MX NPHUMEHEHNH B Y4eOHO-TTO3HABATEIEHON U
yueOHO-HCCIIeI0BATENILCKOM  JIEITEIbHOCTH, OCBOCHMHM NpaBMiI 0€30MacHOro OOpalieHUs] C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HU.

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

— (OpMHpPOBaHUE MHTEIJICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSTETFHOMY TIPHHATHIO PEIICHHH, CIIOCOOHO aganTupoBaThes K OBICTPO MEHSIOIINMCS YCIOBHSAM JKU3HHU;

— HanpaBJEHHOCTh OOYy4YEeHWS Ha CHUCTEMAaTHYeCKOe NPHOOLIEHHE OOy4arolmMXcs K CaMOCTOSATEIbHOW
MO3HABATEJILHOM JIESTEIbHOCTH, HAayYHBIM METOJaM IO03HaHMsA, (OPMUPYIOUIMM MOTHBALMIO M Pa3BUTHUE
CHOCOOHOCTEH K XHUMUW,

— ofecrieuyeHHE YCIOBHH, CIIOCOOCTBYIOIIUX IPHOOPETCHUIO OOYYArOIIUMUCS OIBITa pPa3HOOOpa3zHOU
JeSITeIbHOCTH, IIO3HAHMS M CAMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETCHLHUH), HMEIONIUX
YVHHBEpCaJbHOE 3HAYCHHE AJIS Pa3IMYHBIX BUIOB ACATEIEHOCTH;

— ¢opmupoBanue o0mmel (QpyHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIC yYMEHHH
OOBSICHATh U OLICHUBATH SIBJIICHHUS OKPY’KAIOIIEr0 MHpA, MCIOJb3Ys 3HAHUS U OMBIT, HOJTY4YEeHHBIC NPHU U3yYCHUU
XUMHH, TPUMEHATH WX MPHU PEeUIeHUH MPOOJIeM B TOBCEAHEBHOM )KU3HHU U TPYJOBOH JEATEIbHOCTH;

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

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

OO6miee 4MCIO 4YacoB, OTBEAEHHBIX A HM3YYEHHUS XMMHU Ha YpPOBHE OCHOBHOI'O 00IIEro obpa3oBaHus,
cocraBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICITIO).



COJEP KAHUE OBYUYEHUS

8 KJIACC

IlepBoHaya/ibHbIe XUMUYECKHE TOHSTUS

IIpeamer xumuu. Poiab XMMHUM B )KM3HM 4esloBeKa. XUMHUS B cucTeMe Hayk. Tena u Bemecta. duznueckue
CBOICTBaA BeLIECTB. ArperaTHoe COCTOSIHUE BelecTB. [IoHsATHE 0 MeTOAax MO3HAHUS B XUMUU. UUCTBIE BELLECTBA U
cmecu. CrocoObl pasJieNieHns: cMecel.

ATOMBI W MOJEKYJBl. XUMHUECKHe 31eMeHThl. CHMBOJNBI XHMHYECKHX 3JEMEHTOB. IIpocThie M CIIOXKHEBIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumnueckast (Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX D3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOCUTeNbHAs aToMHass Macca. OTHocuTeNbHasE MOJIEKYJIsipHas Macca. MaccoBast 0Nl XUMHYECKOTrO
3JIEMEHTA B COCIUHEHUM.

KomngectBo BemectBa. Moisis. MosnsipHas Macca. B3auMocBs3b KONMYECTBA, MAacChl U UUCNIA CTPYKTYPHBIX
e/IMHMII BeulecTBa. Pacuérel mo hopMysiaM XUMHYECKUX COEANHEHUIH.

®u3nYecKue U XUMHUYECKHE SIBICHUA. XUMHMUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPAHEHHUsS] Macchl
BeIIecTB. XUMUIECKUe ypaBHeHNs. Kitaccuukanns XuMUIecKAX peakuii (COeTNHEHHS, Pa3IIOKEHHS, 3aMEIICHS,
obmMeHa).

Xumuuecxkuii 3kcnepumenm:

3HAKOMCTBO C XHMHYECKOW IOCYHOH, MpaBmiamMu paboTHl B Ja0OpaToOpuM W HpuéMamMu OOpaImeHus ¢
Ja00paTOpPHBIM 000PYIOBaHUEM, H3YUYEHHE U ONUCaHHe (PU3NUECKUX CBOMCTB 00pa3[OB HEOPIraHUUECKHX BELIECTB,
HaOmonenue Gusnyeckux (IMIaBjIeHUE BOCKA, TasHUE JIbA, PACTUPAaHHE caxapa B CTYIKE, KUIICHUE U KOHICHCAIHs
BOJBI) M XUMHUYECKUX (TOPCHHE CBEYH, MPOKATUBAHHE MEIHOW MPOBOJOKH, B3aUMOICHCTBHE Mela C KHCIOTOI)
SBJICHUH, HAONIOZCHHWE M ONHCAaHWE INPU3HAKOB NPOTEKAHMS XUMHUYCCKUX peakiuil (pasioxkeHue caxapa,
B3aUMOJICHICTBUE CEPHOM KHCJIOTHI C XJopuaoMm Oapwus, pasnoxeHue ruapokcuna meau (I1) nmpu HarpeBaHwuwy,
B3anMoJieiicTBre Jkeme3a ¢ pactBopoM coiu Menu (Il), m3ydeHme cmocoOOB pa3meneHus cMecel: C MOMOIIBI0
MarHuTa, QUIBTPOBaHNE, BHIIApUBAHUE, TUCTHIUIAINI, XpoMaTorpadus, IpoBeIeHIe OYUCTKH ITOBAapEHHOH COJH,
HaOJIOZIGHUEe M OIMCAHUE pe3YJIbTaTOB IPOBENEHHSI OMNbITA, HJUIIOCTPUPYIOIIET0 3aKOH COXPAaHEHHS MaccChl,
CO3/1aHHe MOJIesIell MOJIEKYT (IIapOCTEPIKHEBBIX).

Baskneiilue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmechp rasoB. CocrtaB Bo3myxa. Kucimopony — asneMeHT M mpocToe BemiecTBo. HaxoskmeHune
KUCIIOpOAa B MpHUpoje, (Gu3MYeckue W XHMHUuUeckue cBoiictBa (peakuuu ropenus). Oxcuzpl. [IpumeHenue
kuciopoaa. CrocoOBl TOXYYEeHUs KHCIOpPOoJa B J1a0OpaToOpud W MPOMBINIICHHOCTH. KpyroBopoT Kuciopoaa B
npupoze. O30H — aITIOTPOIHAS MOJU(PHUKALINS KACIOPOIA.

TernoBoit 3ddexkT XUMHYECKOH peakuuH, TEPMOXMMHUYECKHE YypaBHEHHs, 3K30- M OSHAOTEPMHUYECKHE
peakimu. TorumBo: yronb W MeTaH. 3arps3HEHHE BO3IyXa, YCHICHHE MapHUKOBOTO 3(PQeKTa, paspylicHHEe
030HOBOT'O CJIOSI.

Bopopon — anemeHT 1 npocToe BeriecTBo. Haxoxkaenue Bojopoa B npupoje, Gpusznueckue 1 XUMHYECKUE
CBOWCTBa, MPUMEHEHHE, CIIOCOOBI TIoy4deHusl. KucioTs! u comm.

MounsipHbIif 006EM Ta30B. Pacy&Thl M0 XMMUYECKUM yPaBHEHUSIM.

®usnyeckue cBOMCTBAa BOAbl. Boma kak pactBopurenb. PactBopbl. HachlllleHHBIE M HEHachbILICHHbIE
pacTBOpBl. PacTBOpHMOCTE BemiecTB B Boje. MaccoBasi HONI BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOWCTBA BOBI.
OcHoBanus. Ponb pacTBOpoB B HpUpOAE U B KU3HM uenoBeka. KpyroBopoT Bonbsl B mpHpoje. 3arpsi3HEHHE
NpUpOAHBIX BoA. OXpaHa ¥ 0UMCTKa MPUPOIHBIX BOJ.

Knaccudpukanus Heopranmdeckux coenuHeHuil. Oxcuapl. Knaccuduxamuss okcumoB: coseoOpa3yromne
(ocHOBHBIE, KHCIOTHBIE, aM{QOTEepHbIE) W HecoseoOpasytomue. HomeHknatypa okcunoB. Pusnueckue Hu
XHUMHYECKHE CBOWCTBA OKCUAO0B. [loydeHne okcuos.

OcHoBanus. Kiaccudukanust ocHOBaHWIA: IMENOYM HW HEPACTBOPUMBIC OCHOBaHWA. HomeHKmarypa
ocHOBaHUU. PU3NUECKUE U XUMHUUECKUE CBOMCTBA ocHOBaHUH. [lomyuyeHne oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. HomeHnknarypa kucinot. @uznyeckiue M1 XMMHYECKHE CBOMCTBA KUCIIOT.
Psn aktuBHoctu meramnos H. H. bexerosa. [lonyuenue kucior.

Comm. Homenkmatypa coneii. uznueckne u XuMAYECKHe CBoMcTBa coieid. [lomydeHue coneil.

I'enernueckas cBsI3b MEXIy KJIACCAMU HEOPTaHUYECKUX COEIUHEHUI.

Xumuueckuii IKcnepumenm:

KadeCTBEHHOE ONpeACTICHUE COACP)KaHMs KHCIOPoaa B BO3AyXe, MOIydYeHHE, COOMpaHue, paclio3HaBaHUE U
M3ydeHHEe CBOMCTB KHUCIOPO/Ia, HAOMIOICHHE B3aNMOICHCTBHS BEIIECTB C KUCIOPOJOM H yCIOBHS BOSHUKHOBEHHS H



MpeKpameHnss TopeHus (ToXxapa), O3HAaKOMJICHHE C O0pasllaMi OKCHIOB M ONHCaHWE HMX CBOICTB, IOIydeHHE,
coOupaHme, paclo3HaBaHUE U U3YUICHHE CBOMCTB BOAOpoAa (TOpeHwne), B3aNMOACHCTBIE BOJOPOIa C OKCHIOM MeIn
(I1) (BO3MOXHO HCMONB30BAHNE BHICOMATEPHATIOB), HAGNIOACHHE OOpa3lOB BELIECTB KOJHYECTBOM | MOJb,
UCcleJ0BaHNe OCOOEHHOCTEH PacTBOPEHHMS BELIECTB C PA3IMYHON pacTBOPHMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C
oTIpeneIEHHON MacCcOBOW JOJed pacTBOPEHHOTO BEIIECTBA, B3aMMOJACHCTBHE BOABI C MeTallaMH (HAaTpueM M
KaJpiyeM) (BO3MOXKHO HCIOJB30BaHHE BHICOMATEPHAIIOB), HCCIEIOBAaHHE OOpPa3llOB HEOPTaHWYECKHUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIIOJICHUE W3MCHCHUS OKPACKU WHAWKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYCH, U3yUCHHE
B3anMoieiicTBus okcuaa mean (1) ¢ pacTBOpoM cepHOI KUCIIOTHI, KUCIOT ¢ METAJIAMH, PEaKIui HEeHTpaIn3aIiim,
MOJIy4eHNE HEPAaCTBOPHMEIX OCHOBAaHHH, BBITECHEHHE OJHOTO METaJUla JAPYTHMM M3 pacTBOpa CONH, PEIICHHE
9KCIIEPUMEHTANBHBIX 33124 M0 TeMe «BakHelIIne Kacchl HEOPraHUUEeCKUX COCTUHEHUI.

Iepuonnuecknii 3akon u Ilepuoamueckasi cucrema xumudeckux djiemeHToB JI. M. MenaeneeBa.
CtpoeHue aToM0OB. XUMHYecKas cBA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

IlepBblc MOMBITKH KIACCU(PHUKAIIMKA XUMHUYCCKUX DSJIEMEHTOB. [IOHSATHE O Trpymmax CXOJHBIX JJICMCHTOB
(ienouHsle W IIEJIOYHO3EMENbHBIE METAJUIbl, TaJIOTeHBl, HMHEPTHBIC Ta3bl). ODJIEMEHTHI, KOTOphIE 00pa3yioT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCHU/IEL.

Ilepuonuueckuit 3axoH. Ilepumonmueckass cucreMa xumuueckux osaemeHtoB JI. M. Menneneesa.
Kopotkonepuoanas u anuHHOMEpHoaHas (opmbr [lepuoandeckoil cucteMbl Xumudeckux ayemeHtoB JI. U.
MenneneeBa. Ilepuonsl u rpymmbl. OU3NYECKAN CMBICH TOPSIKOBOTO HOMEpa, HOMEPOB IIEPHONA W TPYIIIHI
JJIEMEHTA.

Crpoenne atomoB. CocrtaB aTOMHBIX siiep. M3otonbl. DnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aToMoOB HepBeIX 20 xuMudeckux siaeMeHToB llepmommueckoit cuctemsl [l V. MenneneeBa. XapakTepuUCTHKA
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxxeHuto B [lepuoanueckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHMsS pajadyca aTOMOB  XMMHMYECKHX  OJIEMEHTOB, METaJUIMYeCKUX U
HEMETAINTNYECKUX CBOMCTB IO TPYIIaM U MepHoIaM.

3nayenne [lepmommdeckoro 3akoHa U [leprmommdeckoil CHCTEMBI XUMHYECKHX A3JIEMEHTOB UIS Pa3BHTHUSL
Hayku U npaktuku. J{. . MenneneeB — yuy€Hbli U rpakJIaHUH.

Xumnueckas cBA3b. KoBasieHTHas (MOJISIpHAs M HEMOJSAPHAs) CBSI3b. DIEKTPOOTPHIATEIIEHOCTE XUMUYECKHUX
aneMeHTOB. MloHHas CBs3b.

Crenenp  okucneHus.  OKUCITUTEIHHO--BOCCTAHOBUTEIBFHBIE — peakiuu. lIpomecchl  OKHCICHHS |
BoccTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHne 00pa3loB BEUIECCTB METAJUIOB W HEMETAIUIOB, B3aMMOICHCTBIE THAPOKCHIA IIMHKA C PACTBOPAMHU
KACJIOT W IIENOYel, IMPOBEJCHHUE OIBITOB, WLTIOCTPUPYIOMIUX IPHUMEPHl OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHMS).

Mesicnpeomemnmnuie ceasu

Peanm3anuss MeXIpeIMETHBIX CBS3€d IpH W3YYEeHHWH XWMHA B 8 Kilacce OCYIIECTBISETCS depe3
WCIIONIb30BaHNE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TMOHSITHH, TaK W TOHSATUH, SBISIOMUXCS CUCTEMHBIMH JIS
OTJENBHBIX MTPEIMETOB €CTECTBEHHO--HAYIHOTO ITUKIIA.

OO0me ecTecTBEHHO--HAyYHBbIC TOHATHS: HAYYHBIA (DaKT, TUIOTE3a, TEOpHUs, 3aKOH, aHANN3, CHHTE3,
KJaccu(uKaIys, NepuoJNIHOCTh, HAOMIOACHNE, SKCIIEPUMEHT, MOISTUPOBaHNE, H3MEPEHHE, MO/ICHb, SIBIICHHUE.

®dusznka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH, H30TOIIBI, PATMOAKTUBHOCTh, MOJIEKYJIA,
JJEKTPUYECKUI 3aps]], BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHMC BEIIECTBa, ra3, (U3MYECKHUC BEITHYMHEI,
€IMHUILIBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE31b1, CONHLIE.

buonorwust: porocunres, apixanue, onochepa.

T'eorpadust: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC IMOPOJBI, TOJE3HBIC HCKOMAeMbIC, TOILIHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBOo M XUMHYeCKAasl peaKIusi

Ilepuonuueckuii 3axon. Ilepuoanyeckas cuctema xumuueckux snemeHToB J[. M. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHWH CBOMCTB XUMHYECKUX 3JIEMEHTOB MEPBHIX TPEX MEPHOIOB, KaNus, KaJIbIHs
1 X COCIMHEHHUH B COOTBETCTBHH C ITOJIOKEHHUEM 3JIEMEHTOB B Ileprnoanaeckoii CHCTeMe B CTPOCHHEM HX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKY U BUIa XUMHUECKOH CBSI3U.



Knaccudpukanmss u HOMEHKIAaTypa HEOPraHWYECKHMX BEIIECTB. XHMHUYCCKHE CBOWCTBA BEIECTB,
OTHOCSIIMXCS K pPa3IHYHBIM KiaccaM HEOPraHWYECKHX COCOMHCHMH, TI'CHETHYeCKash CBA3b HEOPTaHMYECKHUX
BEIIIECTB.

Knaccudukanus XMMHUYECKUX peaklMid MO Pa3IM4YHbIM MpH3HaKaM (M0 YHCIY M COCTaBy y4YacTBYIOIIHX B
pEaKIiK BEIIECTB, MO TETIOBOMY 3G QEKTy, 10 M3MEHEHHIO CTEIIEHEH OKHCICHHS XHMUYECKHX 3JJIEMEHTOB, IO
00paTHIMOCTH, 10 YJaCTHIO KaTalM3aTopa). DK30- U SHAOTEPMHUUECKHE PEAKINH, TEPMOXUMHIECCKUE yPABHEHHUS.

[lonsiTve 0 ckopocTH XuMmH4eckoi peakiuu. IloHsiTHe 00 OOpaTUMBIX M HEOOPATUMBIX XHUMHYECKHX
peakusix. [ToHATHE O TOMOTCHHBIX M TETEPOTEHHBIX peakuusax. [lonsatne o katammse. IIoHATHE O XMMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUIONINE HA CKOPOCTh XMMUYECKON PEAKIIUH U MTOJI0KEHIE XUMHIECKOTO PaBHOBECHS.

OKHCIIMTEFHO-BOCCTAHOBUTEIILHBIE PEAKIMH, JJIEKTPOHHBIN 0ajlaHC OKUCIHMTENILHO-BOCCTAHOBUTEIBLHON
peakiuu. CocTaBleHHE YPaBHEHHUI OKUCIIHUTENBHO--BOCCTAHOBHUTEIBHBIX pPEAaKLUUl C HCHOJIb30BAaHUEM MeETo]a
3JIEKTPOHHOTO OanaHca.

Teopus 2NIEKTPOIUTHUECKOW AMCCOLMAIMU. ONEKTPOJIUTBI U  HEIJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHHU3M AUCCOIMALIMN BEIIECTB C PA3IMYHBIMU BUJAMH XUMHYecKoi cBsA3U. CreneHs aucconuanuy. CUIbHbBIE U
cy1a0bIe 3JIEKTPOJIUTEL.

Peakimn noHHOro oOMEHa. YCIIOBHSA NPOTEKAHUS PEakIWii MOHHOTO OOMEHa, TOJIHBIE W COKpamEHHBIC
WOHHBIE YypaBHEHMs peakuuid. CBOWMCTBa KHCIOT, OCHOBaHMI W CoOJed B CBeTe NPENCTAaBICHUH 00
3NEKTPOIUTHYECKOH nuccoruanyy. KadecTBeHHbIE peakuny Ha HOHBIL. [IoHATHE O THAPOIN3E COTEH.

Xumuueckuit IKCnepuMeHm:

O3HAKOMJIGHHE C MOJAEISIMH KPUCTAJUIMYECKHX PEIETOK HEOPraHWYEeCKHX BEIIeCTB — METauIOB U
HeMmeTalwioB (Tpadura M anmMmasa), CIOKHBIX BELICCTB (XJIOpHIa HATPHs), UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOH PEaKIUH OT BO3JICHCTBHS PA3IMUYHBIX (PAKTOPOB, HCCIIEAOBAHUE SIICKTPOIIPOBOAHOCTH PACTBOPOB
BEIIIECTB, IpoIlecca TUCCOIMALMN KUCIOT, IIenoded U coiel (BO3MOXHO HCIHOJBb30BAHHE BUIEO MAaTEpUAJIOB),
MPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOIIUX MPHU3HAKU MPOTEKaHHUs Peakiui HOHHOro oOMeHa (0O0pa3oBaHHE OcCallka,
BBIJICTICHUE Ta3a, 00pa3oBaHNE BOJBI), ONBITOB, WITIOCTPUPYIONINX IPHMEPHI OKHUCIHTEIHFHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peaknnuu pas3lIoKEHUs, COSINHEHUs), Pacllio3HaBaHWE HEOPTraHWYECKHX BELIECTB C IOMOIIBIO
Ka4eCTBEHHBIX PEAaKINii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHbIX 3a1a4.

HemeTtannbl U UX coeANHEHHS

OOmas xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHbIE CTENEHW OKUCIICHUS.
Crpoenne u (usnyeckre CBOMCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XHMMHUUYECKHE CBOMCTBA Ha NpHMeEpe XJopa
(B3aumozelicTBHE € MeTajulaMH, HeMeTaUlaMM, Inenodamu). XisopoBogopod. ConsHas KHCIOTa, XMUMHYECKHE
CBOICTBa, MONyYeHHE, NpUMeHeHue. JleiicTBHe Xiopa M XJIOpOBOJOPOAA Ha OpPraHM3M 4eloBeka. Baxneimne
XJIOPHBI M MX HAXOXK/ICHHUE B IPUPOJIE.

O6mas xapaktepuctka 3eMeHToB VIA-rpymmbsl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETIEHH
okucieHns. CrpoeHne ¥ (DU3MUECKHE CBOMCTBA IIPOCTHIX BEHIECTB — KHCIOPOAAa M Cephbl. AJUIOTPOIHBIC
MOJIM(UKAINK KUCIOpPOAa W Cepbl. XHMMHYECKHE CBOWCTBa cepbl. CepoBOAOpON, CTpOeHHE, (U3NYEcCKHe H
XHUMHYeCKHe cBoiicTBa. OKCHABI Cephl KaK MPEACTaBUTETN KUCIOTHBIX OKcHIOB. CepHas KHCIOTa, (pU3HMUECKUE U
XAMHWYECKHE CBONCTBa (0OIINE Kak MPeICTaBHTENS Kiacca KHCIOT W CHeruduyecKue). XUMHYSCKHE pPEaKIui,
JeXalue B OCHOBE NPOMBIIIIEHHOTO CIOC00a IMOydeHuUsl CepHOi KUCIOTHI. [IpuMeHenne cepHoii kuciotsl. Conun
CEpHOW KHCIIOTHI, KadeCTBEHHAsI peakmus Ha cynbdar-uoH. HaxokaeHme cepbl M e€ COeIMHEHHWH B TIPHPOIE.
XUMHYECKOe 3arps3HEHNE OKPYKAIOMIEH Cpeabl COeTMHEHUAMH Cepbl (KUCIIOTHBIE J0XKIH, 3arPs3HEHIE BO3IyXa U
BOJIOEMOB), CITOCOOBI €r0 IPEIOTBPAILCHHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTEIIEHU
OKHCIICHHA. A30T, pacImpoCTpaHEHHE B TPHpone, (QU3MUECKHe M XUMHYEecKHe cBoiicTBa. Kpyromopor asora B
npupoje. AMMHAK, ero (PU3MUECKHEe M XMMHYECKHE CBOMCTBa, MoiydeHHe W npumeHeHne. CoiM aMMOHHMS, MX
(u3nyeckre U XUMHYECKHE CBOMCTBa, MpUMeHeHne. KauecTBeHHas! peakiys Ha HOHBI aMMOHHS. A30THasi KUCIIOTa,
e€ momydeHwe, (U3MYECKHE M XUMHYECKHE CBoWcTBa (0oOm[pe Kak TMPeACTaBHTENs Kiacca KHCIOT U
cnenupudeckne). Viconp3o0BaHNe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIBHBIX yI0OpEeHUH. XUMIYecKoe
3arpsi3HEHHE OKpYXKaloIleH cpelbl COCOUHEHMSMH a30Ta (KUCIOTHBIE NOXIH, 3arpsi3HEHHE BO3yXa, MOYBBI H
BonoéMoB). docdop, amrorpomnHble Moauduramuu docdopa, (UNIECKHE W XUMHUYECKHe CBoicTBa. OKCHI
docdopa (V) u pochopHas kuciora, GU3NUECKHE U XUMUUIECKHE CBOUCTBA, Moydenue. Hcmonp3oBanue Gpocdaron
B KaueCTBE MUHEPAJIBbHBIX Y10OpEHHH.

OO1mmas xapakTepucTHka 35eMeHToB |V A-rpynmbsl. OcoOEHHOCTH CTPOCHUsI aTOMOB, XapaKTEepPHbIE CTEIIEHU
OKHCJICHHA. YTJIEpOJ, aJJIOTPOIHbIE MOAW(HUKALNY, PACIIPOCTPAHEHHE B MPUPOAE, (PU3NIECKHE M XUMHUIECKHUE
cBoiictBa. Ancopbumsa. Kpyrosopor yrimepona B mpupozme. OKcuAsl yriaepoaa, nx (HU3MYECKHE W XHUMUYECKHE



CBOWCTBa, JIEHiCTBHE Ha JKUBBIC OPTAHW3MBIL, MOJyYCHNE M MPUMEHEHHE. DKOJIOTHIECKHUE MPOOIeMBI, CBSI3aHHBIE C
okcunoM yraepona (1V), rumoresa rirodanbHOTO MOTEIUICHAUS KIINMAaTa, MapHUKOBBIN APPEeKT. YToIpHAs KUCIOTa U
e€ comu, ux (uU3MYECKHE U XUMHYCCKHE CBOWCTBA, IMOJIydeHHE U mNpHMeHeHHe. KadecTBeHHas peakius Ha
KapOOHAT-HOHBI. Mcronb30BaHNe KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIIJICHHOCTH U CEIBCKOM XO3SICTBE.

IlepBoHauanbHEIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX yriepona (MeTaH, 3TaH,
STHIICH, AaleTHICH, AITAHOJ, TJIHIEPWH, YKCyCHas KHCIOTa). [IpuponHBIE MCTOYHHUKH YTIIEBOIOPOIOB (yrOib,
MPUPOIHBIHA ra3, He)Th), TPOIYKTHl UX TepepaboTKu (OCH3UH), UX POJIb B OBITY M MPOMBIILIICHHOCTH. [loHITHE O
OHMOJIOTHYECKH BaYKHBIX BEIISCTBAX: XKHPaX, OeNKaX, YIIeBOAaX — M MX POJH B XKU3HH 4YelIOBeka. MarepuanabHOE
€IMHCTBO OPraHMYECKUX U HEOPraHUUECKUX COSANHEHUH.

Kpemuui, ero gu3nueckue ¥ XUMHUYCCKUE CBOIMCTBA, mojyucHue U mpuMeHenue. CoeTMHEHUS KPEMHUS B
npupoze. O6mue npencraieHus 06 okcuae kpemuus (1V) u kpemuueBoi kucinote. CHIUKATHI, HX UCTIOJIE30BAHKE
B OBITy, B TIPOMBINUICHHOCTH. BaKHEWIHMe CTpOWTEIbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, LEMEHT, OETOH,
xkene300eToH. [IpobiieMbl 0€30MaCHOTO UCTIONB30BaHUS CTPOUTEIBHBIX MAaTEPHATIOB B TIOBCCIHEBHOMN KU3HU.

Xumuueckuii Ikcnepumenm:

H3ydeHHe O00pa3llOB HEOPTaHMYECKUX BEIISCTB, CBOHCTB COJITHOH KHCIOTHI, NPOBEACHHE KadeCTBEHHBIX
peaknuii Ha XJIOPUA-MOHBI M HAONOJCHHWE IMPHU3HAKOB WX MPOTEKAHWS, OIBITHI, OTpa)karomue (U3UIECKHue M
XUMHUYECKHE CBOMNCTBA TaJIOTEHOB M X COCTMHEHUH (BO3MOMXHO HCIOJIb30BAHNUE BUJIEOMATEPHATIOB), 03HAKOMJIICHHE
¢ obOpa3mamMu XJIOPHUIOB (TAJIOTEHHUIIOB), O3HAKOMJICHHE C OOpa3maMu cepbl W e€ COeNWHCHHAMH (BO3MOXKHO
WCIIONIB30BAaHUE  BUACOMATEPHUANOB), HaONIomeHWe 1porecca OOyIIIMBaHWS — caxapa TOA  JCeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHON KHUCJIOTHI, M3y4YeHHE XHUMUYECKUX CBOWCTB pa30aBICHHON CEPHON KHUCIIOTHI,
MPOBE/ICHUE KAUYCeCTBCHHOM peakiuy Ha Cyib(aT-HOH U HAONIOICHHE MPH3HAKa ¢€ MPOTEKaHUs, O3HAKOMIICHHE C
(m3mueckuMu CBOMCTBaMH a30Ta, (ocopa m UX coeAWHEHHMH (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHUANIOB),
o0Opa3iaMu a30THBIX M (OCPOPHBIX YHAOOpPCHHM, MOTydYCHHE, COOMpaHUE, PACIO3HABAHHUEC W HM3YUYCHHUE CBOWCTB
aMMHaKa, MPOBCACHHUEC KA4YeCTBECHHBIX PEaKIMii Ha MOH aMMOHHMA W (pocdarT-uOH M H3yYCHHUE IMPHU3HAKOB HUX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON Aa30THOW KHCIOTHI ¢ MeIpi0 (BO3MOXKHO FWCITOJIB30BAHHE
BUCOMATEPHAJIOB), H3YYCHHE MOJIENICH KPUCTAIDTMICCKIX PEMIETOK anMasa, rpadura, GpyuiepeHa, 03HaAKOMIICHHE C
MIPOLIECCOM aJICOPOIMH PaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOTA3a, MOJyueHHE,
cobupaHue, pacrmo3HaBaHWE W HU3YUYCHHE CBOMCTB YIJICKHCIOrO ras3a, MPOBEACHHUE KAaYECTBEHHBIX PEakiMid Ha
KapOOHAT M CHJIMKAT-HOHBI W W3YUYCHHE IMMPHU3HAKOB WX IPOTEKAHHS, O3HAKOMIICHHE C MPOAYKIUECH CHIMKATHOU
MPOMBIIIIJIEHHOCTH, PENICHNE YKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHele HeMeTalluIbl M UX COSIUHEHHSI.

MeTanabl 1 UX COeIMHEHH S

OOmas XapakTepuCTHKa XUMHYECKHX JJIEMEHTOB — METAIUIOB Ha OCHOBAaHMHM WX IIOJNIOKCHHS B
Ilepuonuueckoi cucreMe xumuueckux 3nemeHToB Jl. Y. MenneneeBa u crpoeHus atoMoB. CTpoeHHE METaJUIOB.
Merannudeckas CBSI3b U METANIMUECKasl KPUCTAJUIMYecKass permérka. DJIEKTPOXUMUYECKUH PsJl HaMpsKEHUH
MeTauioB. OuU3MUecKie U XUMHYECKHE CBOHCTBAa MerautoB. OOmme crocoObl moiydeHus MetamwioB. [loHsATHE O
KOPpPO3HH METaJUIOB, OCHOBHEIE CITOCOOBI 3aIIUTBHI WX OT Kopposuu. CruaBel (CTalb, YYTyH, TIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M MIPOMBIIIIIIEHHOCTH.

[lenounsie Metasuibl: nonoxenue B [lepuoanueckoil cucreme xumuueckux siuemeHtoB 1. . Menaeneesa,
CTPOCHHE UX aTOMOB, HaxOXIeHue B mpupoge. dusmyeckne W XUMHUYECKHE CBOWCTBA (HAa MpUMEpe HATPUSA H
kanust). OKCUIIBI ¥ TUAPOKCUIBI HATPHUS U Kauns. [[puMeHeH e MEeT0YHBIX METAJUIOB U MX COSTUHEHUH.

[lenoyHo3eMenbHBIE METAIBI MAarHUi W KaJbliMii: mosioxkeHue B [lepuogmdeckoil cucreMe XUMHUYECKHUX
anemeHTtoB [[. U. MeHnjeneeBa, cTpoeHHEe HX aTOMOB, HaxokleHue B npupoje. PuznyecKkue U XUMHUYECKUE
CBOWCTBa MAarHusl W Kamblus. BakHelmne coeqMHEHUS KaublHs (OKCHJ, THIPOKCH, coin). JKECTKOCTh BOABI U
CrocoO0BI €€ yCTpaHeHus!.

AmomuHuit: nonoxenue B [lepuoguueckoit cucteme xumuueckux anementoB J. . Mengaeneesa, ctpoeHue
aToMa, HaxOXJeHue B npupoje. Ousndeckne u XUMHUYECKUE CBOWCTBA AMFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHIIA
Y THJIPOKCHIA ATFOMHUHHS.

Kenezo: nonoxenue B Ilepuonnyeckoit cucreme xumuueckux anemeHTtoB Jl. M. MenpgeneeBa, ctpoeHue
aToMa, HaxokJaeHue B mpupoje. Puznyeckue U XUMUUECKHe CBOilcTBa xeye3a. OKCUAbI, THAPOKCUABI U COIH
skenesa (1) nxenesa (111), ux coctas, CBOWCTBA U MOTYUICHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMd METaJUIOB U CIUIABOB, MX (PU3MYCCKHMHU CBOWCTBAMH, M3YYCHUE PE3YJIBTATOB
KOPpPO3HU METAJUIOB (BO3MOXKHO HCIOJNB30BaHUE BHICOMATCPUANIOB), OCOOCHHOCTEW B3aMMOJCHCTBHS OKCHIA
KaJIBITUSl ¥ HATPHSL C BOJIOHW (BO3MOYKHO HCIIOJIb30BAHHE BHIEOMATEPUAIIOB), UCCIICOBAHNE CBOUCTB KECTKOM BOJBI,
mporiecca TOPEHUS JKelle3a B KUCIOposae (BO3MOXKHO HCIOJB30BAHHWE BHACOMATEPHANIOB), MIPU3HAKOB MPOTEKAHHS



KAaueCTBEHHBIX pEaKIMi HAa MOHBI: MAarHWs, KajbLus, alIOMUHUsA, [uHKa, xenesa (1) u xemesa (1), meau (1),
HaOJIOIGHUEe W ONMCAaHUE IIPOIIECCOB OKPAIIMBAHWS IUIAMEHH HWOHAMH HATPHS, Kalusd W Kb (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPUAJIOB), HCCIICAOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHUS U THUIPOKCHIA
IIMHKA, PelIeHUEe IKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHelIne MeTanbl 1 UX COSMHEHHUS.

XumMus 1 OKpy:Kaoas cpeaa

BemectBa M MaTtepuanbl B ITOBCEJHEBHOM JKM3HH dYelloOBeKa. be3omacHOe HCIOJIh30BaHUE BEUIECTB U
XMMHUYECKHX peakluii B ObITy. [lepBas moMomb Mpu XMMUYECKUX 0)KOTax M OTPABICHHSX.

Xumudeckoe 3arpsi3sHeHNE OKpYysKarome cpepl (TpeeibHas JoIycTUMasi KOHIICHTPAIHS BEIIECTB, Aajiee —
[IAK). Pons XuMuH B pelIeHUH SKOJIOTHYECKUX TIPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3IoB MaTepHAIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJMMEPHBIE MATEPHUAIIBI).

Mesicnpeomemnmnuie ceasu

Peanmzanusi MeXIIpPEAMETHBIX CBs3ed IpUM M3YYeHMH XHUMHHM B 9 Kjacce OCYHIECTBISIETCS Yepes
HUCIIOJIB30BAHUE KaK O6IIII/IX €CTCCTBCHHO-HAYYHbBIX HOHHTHﬁ, TakK Hu HOHﬂTHﬁ, ABJIIAOINUXCSA CHCTCMHBIMU IJIA
OTJENBHBIX MTPEIMETOB €CTECTBCHHO--HAYIHOTO ITUKIIA.

OO0me ecTeCTBCHHO-HAyYHBIC IIOHATHS: HAy4YHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS, aHaIW3, CHHTES,
Ki1accuuKanms, MepuoJUYHOCTh, HAONIOJCHUE, DKCIIEPUMEHT, MOAEIHPOBAHUE, U3MEPEHUE, MOJENb, SBICHUE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MAaTCPHAIIBL.

Om3mKa: MaTepus, aTOM, dIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKITUJ, H30TOIIbI, PaTHOAKTHUBHOCTh, MOJICKYJIa,
ANIEKTPUYECKUN 3apsij, MPOBOAHHMKH, MOJIYHNPOBOJHHMKH, IHMAJIEKTPUKH, (DOTOINIEMEHT, BELIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIUINYECKas PEHIETKa, CIUIaBbl, (PU3UUECKHE
BEJIMYMHEI, SAUHUIIBI I3MEPEHHS, KOCMUYECKOE IMPOCTPAHCTBO, IUTAHETHI, 383161, COHIIE.

buonorus: dorocunres, npixaHue, Ouocdepa, sKocucTeMa, MHHEpPAIbHBIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MAaKpO3JICMCHTHI, MUTATCIIbHBIC BEIIECTBA.

Teorpadust: atmocdepa, rumpocdepa, MHHEpaNlbl, TOPHBIE IOPOMBI, TOJE3HBIC HCKOMAaeMble, TOILIHBO,
BOJIHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSI IIPOI'PAMMBI 1O XMMHHN HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHNUA

JIMYHOCTHBIE PE3YJIBTATBI

JIgHOCTHBIE PE3yNbTaThl OCBOEHHS IPOTPaMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHHS TOCTUTAIOTCS B XOJe
0o0y4JeHHs XMMHU B CAMHCTBE Y4eOHON WM BOCIHTATENHHON IESATEIBHOCTH B COOTBETCTBHU C TPAIUIIHOHHBIMHU
POCCHHCKMMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU [IEHHOCTSIMU, NPUHATHIMU B OOLIECTBE HpaBHIaMHU
W HOPMAMH TIOBEICHHS W CHOCOOCTBYIOT TIIpOIleccaM CaMOIIO3HAHWS, CaMOPa3BUTHA W  COIMAIM3AINN
00yJaroImuxcsi.

JIn4HOCTHBIE PE3YNIBTAThl OTPAXKAIOT TOTOBHOCTH 00Y4AIOIINXCS PYKOBOACTBOBATHCSI CUCTEMOM IMO3UTUBHBIX
LEHHOCTHBIX OPUEHTALIMI1 U paclIMpeHHe OIbITa AESTSIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOr0 BOCIUTAHMS:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJbTypHOMY, HCTOPHYECKOMY M HAayYHOMY HaclleIuIo,
MOHMMAaHHMs 3HAYCHUS] XUMUYECKOH HayKH B KHM3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
HHpOpMAaLHEH 0 IepeTOBBIX JOCTIDKCHIAX U OTKPBITHAX MUPOBOW M OTEYCCTBCHHON XMMUH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCcTpoiicTBe Mupa 1 00IIeCTBa;

2) rpa)IaHCKOro BOCIUTAHUS

MPEICTaBICHASA O CONUAJIbHBIX HOpPMax W TpaBWIaX MEXJIMIHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIECTBCHHO IIOJIC3HOW, YUeOHO-HCCIEHOBATEIBCKOW, TBOPYECKOH U
Apyrux BUAAX ACATCIBHOCTH, TOTOBHOCTHU K pa3H006p33H0171 COBMECTHOM ACATCIBHOCTH TIPU BBINIOJHCHUU
y‘-IC6HI)IX, TMO3HAaBATCJIbHBIX 3aJia4, BBIIIOJHCHUU XUMHUYECKHUX OKCIEPHUMCHTOB, CO3JaHUU y‘-IeGHI)IX IPOCKTOB,
CTpeMJICHUS K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B TMpoIecce 3TOW Y4eOHOH NesATeIhbHOCTH, TOTOBHOCTH
OLICHUBAThH cBOE TMOBEACHUEC U TOCTYIIKHU CBOUX TOBapHHleﬁ C MO3MIMKU HPABCTBEHHBIX U IMPABOBLIX HOPM C y'{éTOM
OCO3HaHHsI MIOCIIEICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOTO0 MO3HAHUS:

MHpPOBO33PECHYCCKHAE TPEACTABICHHS O BCIISCTBE M XHMHUYCCKOW PEAKINH, COOTBETCTBYIOIIUC
COBPEMEHHOMY YPOBHIO pa3sBUTHUA HAYKU U COCTABJIAIOUINE OCHOBY JId IMOHUMAHUSA CYITHOCTHU Hay‘IHOﬁ KapTHUHBI
MHpA, NMPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C TPUPOTHON
Cpenoi, 0 pOJTM XMMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IMO3HABATCJIbHBIC MOTHBbLI, HAlIPABJICHHBIC Ha IOJYYECHUE HOBBIX 3HAHUH 110 XHUMHUH, HCO6XO}:[I/IMI)Ie JJIs1
00BsICHEHHS HaOJII0JaeMbIX TIPOLIECCOB U SIBJICHHUH, TIO3HABATEIHHOH, HH(OPMAIIMOHHON 1 YNTATEIbCKON KYIbTYPHI,
B TOM YHCIIC HABBIKOB CAMOCTOSTEIFHON paboTHI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATypOH, TOCTYITHBIMA
TEXHUYECKAMHU CPEICTBAMH WH(POPMAIMOHHBIX TEXHOJIOTHH;

HHTEpeC K O0Y4YEeHUIO M MO3HAHUIO, JIF0003HATENFHOCT, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OOpa30BaHUIo,
MPOEKTHOM W MCCIIEeIOBATENBCKOH EATETFHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YPOBHSA OOyUYCHHS B
nanbHEHIIEeM;

4) ¢popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHMUE HNEHHOCTHU XU3HHU, OTBETCTBCHHOT'O OTHOHICHHA K CBOEMY 310POBBIO, YCTAHOBKU Ha 3}10p0BBII71
00pa3 KN3HHU, OCO3HAHME TIOCJEICTBUI M HETIPHUSATHE BPEIHBIX NMPHUBBIYEK (YMOTPEOJICHUS aJKOToJIsl, HAPKOTHUKOB,
KypeHHsI), HEOOXOIUMOCTH COOIIOCHUS MPaBMJI OE30MaCHOCTH MPHU OOpaIIeHNH C XUMUYECKHUMH BEIIECTBAMH B
OBITY U peaslbHOM KU3HH;

5) Tpya0BOrO BOCIUTAHUS:

MHTEpeC K IPAKTUUYECKOMY M3YUCHHIO INpodeccHuil M TpyAa pa3lIMuyHOIO poja, yBaXKEHHE K TPYyIdy H
pe3yiabTaTaM pr)IOBOﬁ ACATCIBHOCTH, B TOM YHCJIC HAa OCHOBC NMPUMCEHCHUA IPEIMETHBIX 3HAHUM TI0 XHUMHH,
OCO3HaHHBIH BBIOOD MHIMBHIAYAIHHOH TPACKTOPUH IIPOJIOKEHUSI 00pa30BaHus ¢ yU4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHOM MpodecCHOHaIbHON eI TEIbHOCTH
Y pa3BUTHSI HEOOXOUMBIX YMEHHM, TOTOBHOCTh aJallTUPOBATHCA B MpodeccnoHaIbLHOM cpee;

6) 9K0JOrNYeCKOro BOCIUTAHMSI:

9KOJIOTMYECKH 1ieJecoo0pa3Hoe OTHOLIEHHE K NPHpOJEC KaKk HCTOYHMKY JKM3HM Ha 3emile, OCHOBE eg
CYyIIECTBOBAHMS, TIOHUMAaHNE IIEHHOCTH 3I0POBOTO M 0e30macHOro obOpasa >KU3HH, OTBETCTBEHHOE OTHOIICHHE K
c0oOCTBEHHOMY (PU3UYECKOMY U IICUXMUECKOMY 370POBBIO, OCO3HAHNE IIEHHOCTH COOJIIOICHUS MTPaBMII 0€3011acHOTO
MOBE/ICHUS TIPH PabOTe C BEIIECTBAMH, a TAKXKE B CUTYaIMsX, YIPOXKAIOLINX 3/J0POBBIO U JKH3HH JIIOEH;

CIIOCOOHOCTH NMPHUMEHSATH 3HAHUS, TOJydaeMble NPU U3YYEHHHM XUMMH, JUIS PELICHUS 3a/ad, CBSI3aHHBIX C
OKpYXAroIel MPUPOJTHON Cpemoi, NI TMOBBIMICHUS YPOBHS JKOJOTHUECKOH KyJNbTYpbl, OCO3HAHHS TJI00ATHLHOTO



XapakTepa 3KOJIOTHYECKHX MpoOIeM WM MyTed HX pEIIeHHS IOCPEACTBOM METOAOB XHMHH, 3KOJIOTHYECKOTO
MBIIIIEHNUS, YMEHHUS PYKOBOJICTBOBATHCS M B [TO3HABATEIbHON, KOMMYHHUKAaTHBHOMN 1 COIIMAIbHOM MTPAKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPE3yJbTaTOB BBLACIAIOT 3HaYMMBbIE IS (DOPMHPOBAHUS MHPOBO33PEHUS
oOIIeHayIHbIe TOHATHA (3aKOH, TEOpHs, NPUHIINII, THIIOTe3a, (pakT, cucTeMa, IpoIecc, SKCIEPUMEHT U JpPYyroe.),
KOTOpBIC HCIIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NMpEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHWH M3 3THX
npeaMeToB (OpMHUPOBAThH IMPEACTABICHHE O IIEJIOCTHOH HAay4yHOl KapTWHE MHUpa, W yHUBEpCAJbHBIC y4eOHBIE
JeWicTBus  (IO3HAaBaTENbHBIE, KOMMYHHKATHBHBIC, PETYIATHBHBIE), KOTOpble oOecreunBaioT (GopMupoBaHHE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYIECTBICHHUIO yIEOHOH NEeATETbHOCTH.

IMo3naBatesnbHbIE YHHBEPCATbHBIE YUeOHbIE TeiiCTBHS

Ba3oBble Jornyeckue AeiicTBUA:

YMEHHS HCIIONb30BaTh NPHEMBI JIOTHYECKOTO MBIIUICHUSI NP OCBOCHHHM 3HAHMI: PACKPHIBATH CMBICI
XUMHUYECKHUX MMOHATHH (BBIIENATD UX XapaKTepHbIe IPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C APYTUMH HOHITHSIMH),
HUCIIOJIB30BAaTh IIOHATHUA IJISL O6"b$lCHeHI/IH OTACJIIbHBIX (I)aKTOB u HBJ’IeHHﬁ, BLIGI/IpaTL OCHOBAHUA U KpUTCPUU IJIA
KIacCH(UKAMN XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKIMH, yCTaHABIMBATh IMPUIMHHO-CICACTBEHHBIC CBS3U
MEXKAy OOBEKTaMM H3Y4YCHHUS, CTPOHUTH JIOTHIECKUE PacCyXICHHs (MHAYKTHBHBIC, NEAYKTHBHBIC, 110 aHAJIOTHH),
JCJIaTh BBIBOAbBI U 3aKJIFOUCHU A,

yYMEHHE NPUMEHATHh B IIPOIECCE MO3HAHMS MOHATHA (TMPEIMETHBIE M METalpeAMETHBIE), CHMBOJIMYECKHE
(3HAKOBBIE) MOJENH, WCIOJIb3YEMbIE B XHMHUH, NMPeoOPa30BHIBATH MIMPOKO NPHUMEHSAEMBIE B XUMHH MOJEIbHBIC
MPE/ICTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIeMEHTa), XUMH4ecKasi popMyJsia U ypaBHEHUE XUMHUUECKOI peakLuu
— Ipu pPEeHICHUHU y‘-Ie6HO-HO3HaBaTeJ'H>HI)IX 3aga4dy, C y‘IéTOM OTUX MOJICIBbHBIX HpeL[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBECHHBIC MPH3HAKN M3Y9aeMbIX 00OBEKTOB — XMMHUUECKHUX BEIIECTB U XUMHUYECKUX PEAKIHH,
BBISIBJISITH O6IIII/I€ 3aKOHOMEPHOCTH, MPHUIUHHO-CJICACTBECHHBIC CBA3M U NPOTHUBOPEYUA B M3Yy4YaCMBIX MpoOLCCCax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTeIbcKue 1eiicTBUA:

yYMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTa IO3HAHMWS, a TakKe B KayeCTBE
OCHOBBI J1JIs1 (I)OpMI/IpOBaHI/IH THUIIOTE3BI TTO IMTPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX Cy)KHeHHﬁ;

ano6peTeH1/Ie OIlbITa MO IJIAHUPOBAHUIO, OpPraHu3ali N IPOBECACHUIO YUCHUYCCKHUX OKCIIECPHUMECHTOB,
yMeHHe HaOJIIoAaTh 3a XOJIOM IIpoliecca, CaMOCTOSTENLHO IPOTHO3MPOBATh €ro pe3yibTaT, (OpMYTHpOBATH
000011IeHUsT ¥ BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET O MPOJAETaHHON
paborte.

PaGora c undopmanueii:

yMEHHE BBIOWpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(POPMAIMIO pa3IMYHBIX BUIOB U (opm
NpeACTAaBJICHUA, TOJIYy4Ya€MYK0 W3 pa3HbIX HCTOYHUKOB (Haquo-nonynﬂpHaﬂ JiuTeéparypa XHUMHYCCKOTO
COJIepKaHuUs, CIIPaBOYHBIC TMOcoOMs, pecypchl MHTepHeTa), KpPUTHYECKH OIEHMBATh IPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE IIPUMEHSTh pa3IM4yHble METOJAbl W 3alpoChl IPU TMOUCKE M O0TOOpe HHpOpMauuu |
COOTBETCTBYIOIIUX JTaHHBIX, HeO6XO}II/IMBIX JUIA BBITIOJTHCHUSL y‘-Ie6HBIX U IIO3HABATCJIbHBIX 3aaa4 onpe;[enéHHoro
TUIIa, NpPUOOpPETEHHE OmbITa B 00JAacCTH HCHONB30BaHUS WH(POPMANMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAZICHUC KyJ'IBTypOﬁ AKTUBHOTO HCIOJIB30BAHUA PA3JIMYHBIX IOHUCKOBBIX CUCTEM, CaAMOCTOATEIIBHO BI)I6I/IpaTI)
ONTUMAIILHYIO GOpMY MPEACTABICHUSI HHPOPMAIIUU U WILTIOCTPUPOBATH pellaeMble 3aJ]a4i HECIIOXKHBIMHU CXEMaMH,
JriarpaMMamH, IpyruMu Gpopmamu rpaduKu U UX KOMOMHALMSIMHY;

yYMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBATh B IIpolecce y4eOHOH M MCCIIENOBATENCKOW JeSTeIbHOCTH
uH(OpMaLMIO O BIMSHUM MPOMBILIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPYXKAroIleH
MPUPOJTHOH CPesIbL.

KoMMyHuKaTHBHBIC yHHBepcAJIbHbIC y4eOHbIC JeiiCTBHA:

YMEHHS 3a7aBaTh BOMPOCHI (B XOie auaigora M (WIM) AHUCKYCCHH) IO CYIIECTBY OOCYKZaeMOW TEMBI,
(hopMynHpOBaTh CBOW MPEIOKESHHUS OTHOCUTENBHO BBIIOJTHEHUS MTPEITIOKEHHON 3a/1a4H;

YMEHHS NPEACTABIATH NOIYyYCHHBIE PE3yJIbTaThl I03HABATEIHLHON JESTELHOCTH B YCTHBIX M IIMCHbMEHHBIX
TEKCTaX; JeNaTh MPE3CHTAIMI0 PE3YNIbTATOB BBIMOJIHEHUS! XUMHYECKOIO 3KCIEPUMEHTa (J1abOpaTOPHOrO OIBITA,
1abopaTopHOI pabOTHI IO MCCIIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO TIPOEKTA);

yMeHHs y4eOHOTro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IT03HABATEIILHOM U MCCIIEI0BATEILCKOM
JIeSITEIIbHOCTH TIPH PEIICHNH BO3HUKAIONIUX MTPOo0JIeM Ha OCHOBE yuéTa OOLIMX HHTEPECOB U COTJIACOBAHUS MO3MLIUHI
(obcyxnenns, oOMEH MHEHMSAMH, «MO3TOBBIC LITypMbD», KOOPAMHAIMS COBMECTHBIX NEHCTBHUH, OMpEIEIICHHE
KPHUTEPHEB IO OIICHKE KaueCTBA BHITOJHEHHOH paboOThI U APyTHE).



PeryasaTuBHBIEe YHHBepcadbHbIe YUeOHbIe 1elCTBUA:

YMEHHUE CAMOCTOSTEIBHO ONPENENATh LU ACATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATH U
IPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIESATEIBHOCTD, BHIONPATh Hanboisiee 3pheKTHBHBIE CIIOCOOBI PELIEHUS
yueOHBIX W MO3HABaTEJbHBIX 3a]a4, CAMOCTOSITEJIbHO COCTaBIISITh WM KOPPEKTHPOBAThH MPEIUIOKEHHBIH ajJrOpuT™M
JIEHCTBUH TPY BBHITIOIHEHUH 3aIaHUH ¢ YIETOM ITOTydeHHS HOBBIX 3HAHUN 00 M3ydaeMBIX OOBEKTaX — BEIIECTBAX U
peakuusax, OLEHMBATb COOTBETCTBUE IIOJYUYEHHOIO pe3ysbTaTa 3asBICHHONW LENHM, yYMEHHE HCIOJIb30BaTh M
aHAIM3UPOBATh KOHTEKCTHI, IIpeIaraéMble B YCIIOBUM 3aaHU.

NPEAMETHBIE PE3YJIBTATHI

B cocTaBe mpeaMeTHBIX pPe3yIbTaTOB IO OCBOCHHUIO 00S3aTEIHHOTO COACP)KaHUs, YCTaHOBICHHOTO AaHHOU

(enepanpHOi paboyeil NpPOrpaMMOi, BBIACISIOT: OCBOSHHBIE 00YYaIOIIUMHUCS Hay4YHbIE 3HAHHS, YMEHUS M CIIOCOOBI
JEUCTBUH, cneuuduyeckue Uil NpPeIMETHOH o0aacTu «XUMHS», BHIBI JESATEIBHOCTH MO IOJyYEHHUIO HOBOTO
3HAHUS, €T0 HHTEPIIPETAINH, TIPe0o0pa30BaHHUIO0 U IPUMEHEHHUIO B PA3IIMYHBIX YICOHBIX H HOBBIX CHUTYAIHsX.

K xoHmy oOyuenus B 8 Kkjacce mpegMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)kaTh

c(OPMHUPOBAHHOCTh Y 00YUAIOIIMXCS YMEHHH:

®  DPACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSATHIl: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPORHAS W HEOOHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIBHAS
aTOMHass M MOJIEKyJIsdpHas Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJApHas Macca, MaccoBas JOJI
XIUMHYECKOTO DJJIEMEHTa B COCNWHCHHH, MOJSIPHBIH OOBEM, OKCHI, KHCIIOTa, OCHOBAaHUE, COJIb,
3IEKTPOOTPHUIATEIIFHOCTh, CTENCHh OKHCICHUS, XHMUYECKas peakius, KIACCH(PUKANUsi pPeaKIui:
peaKkUMH COCIMHEHHUS, PEeaKklMU pa3IoKeHMs, pPeaKklMu 3aMelICHUs, peakuuu OoOMeHa, 3K30- U
JHJIOTEPMHYECKUE DPEaKIHH, TEIUIOBOM 3ddekT peakiuu, sApo aroma, 3JIEKTPOHHBIA CIIOW aToMa,
aTOMHasi OpOHTaNb, paglyC aToMa, XUMHUYECKas CBA3b, MOJPHAS W HENOJSIPHAS KOBAJICHTHAs CBS3b,
HOHHAs CBA3b, HOH, KaTHOH, aHHOH, PacTBOP, MaccoBasl JOJ BellecTBa (IPOLIEHTHAs KOHLIEHTpAIUs) B
pacTBope;

®  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MMOHATHM WU NPUMEHATh 3TH MOHATHS NpHU
ONMCAaHWHU BEUIECTB U UX MPEBPAILEHUM;

®  HCIIOJB30BaTh XUMHYECKYIO CUMBOJIMKY ISl COCTaBJIeHUSI (JOPMYJI BELIECTB U ypaBHEHUH XMMHUECKHX
peakuuit;

®  OmIpeaessTh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHECHUSAX, CTEIICHh OKUCIICHHS AJIEMEHTOB
B OMHApHBIX COEAMHEHUSAX, MPHUHAJJIC)KHOCTh BEIIECTB K OMPEACNEHHOMY KJIAacCy COEAMHEHUH IO
(hopMynaM, BUA XUMUYECKOH CBA3M (KOBaJICHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCINHEHUSX;

e packpbiBaTh cMbici Ilepuonmdeckoro 3akona Jl. M. MenneneeBa: N€MOHCTPUPOBATH IMOHUMAaHHUE
NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMMYECKUX JJIEMEHTOB OT MX IosoxeHus B Ilepuognueckoi
CHCTEeME, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYJISPHOTO
Y4EHHs, 3aKOHa ABOTaJpo;

®  ONWCHIBATh M XapaKTepPH30BaTh TaOMUUHYIO (hopMy Ileproaimaeckoil CHCTEMBI XUMHUYECKUAX 3IIEMEHTOB:
pa3nnuyaTh MOHATHSA «TJaBHAA MOATpymma (A-Tpymmna)» u «nobounas noarpynmna (b-rpymma)», mansie u
OoJIbIINE TIEPUO/IBI, COOTHOCUTH 0003HAaYeHHs, KOTOpBIe NMetoTesl B Tabumnie «[lepnoauyeckas cucrema
xuMu4yeckux anemeHTtoB J. M. MenneneeBa» C 4YHCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHS aTOMOB
XAMHYECKHX JJIEMEHTOB (COCTaB M 3apsj sjapa, oOIiee YHCIo 3JIEKTPOHOB M pacHpepesieHHe UX II0
AIIEKTPOHHBIM CJI0SM);

e iIaccuPUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XMMHYECKHE peakuuu (1o
YHCIy ¥ COCTaBY YYaCTBYIOIINX B PEAKI[H BEIIECTB, 110 TEIUIOBOMY P HEKTY);

e  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XHMHUYECKHE CBONCTBA BEIIECTB pAa3lIWYHBIX KJIACCOB,
HNOATBEPXKJasi ONUCAHHWE NPUMEPAMU MOJEKYJIAPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHMHUYECKHX
peakuuit;

e TIPOTHO3UPOBATH CBOMCTBAa BENIECTB B 3aBUCHMOCTH OT WX KA4ECTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMUUECKUX NPEBPAILCHUN B Pa3IHUHBIX YCIOBHSAX;

e  BBIUUCIATHL OTHOCUTEIbHYK) MOJEKYJIAPHYI0O M MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa 10 (OpMyJe COSIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKOW PEaKIINH;

e IPUMEHATb OCHOBHBIE OMNEpPAlMM MBICIUTENILHON JESATENbHOCTH — AaHAlIM3 U CHHTE3, CpaBHEHUE,
000011IeHTe, CHCTEMAaTH3AINIO0, KIACCH(PHUKAIINIO, BRIIBICHAE MPHYMHHO--CICICTBEHHBIX CBS3EH — VIS
M3Y4YEHUs CBOICTB BELIECTB M XMMMUYECKHUX PEAKLUH, €CTECTBEHHO-HAayYHbIE METOIbl IMO3HAHUSA —
Ha0JoieHue, U3MEpEHHe, MOJICTUPOBaHKE, SKCIIEPUMEHT (peabHbIi U MBICICHHBII);



CJIE/IOBATH TPABHUJIAM MOJIb30BAHUS XUMHUYECKOW MOCY/0 1 J1abopaTopHbIM 00OPYIOBaHHEM, a TAKXKe
npaBuiiaM OOpAIlleHUs ¢ BEIECTBAMH B COOTBETCTBHU C MHCTPYKIMSMH IO BBIOJIHEHHIO JTa00PATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOJOPONA U KUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OIpEeIEHHON MacCcOBOM /10Jiel pacTBOPEHHOIO BEILECTBA, IUNIAHUPOBATH
U TPOBOJUTH XUMHYECKHE OKCICPUMEHTHI 110 PACIO3HABAHHIO PACTBOPOB IHENOYeH U KHCIOT C
MOMOIIIBI0 MHIUKATOPOB (JIAKMYC, (peHONPTaNCHH, METIIOPAHXK U APYTHE).

K kxoHmy oOyueHus B 9 Kjacce INpegMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTH Y O0YJAFOITIXCS YMEHHM:

PacKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUH: XUMHUYECKUM 3JIEMEHT, aTOM, MOJEKYJa, HOH,
KaTUOH, aHWOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCIICHb OKHCJICHUS, XMMHUYCCKAs PEaKlus, XUMHUYCCKass CBS3b, TEIUIOBOW S((EKT peakiuu, MOJIb,
MOJISIPHBIN 00BEM, paCTBOP, IEKTPOIUTHI, HEANIEKTPOIIUTHI, SJICKTPOTUTHICCKAS AUCCONUAIIHS, PEAKIIUI
HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOC paBHOBECHE, OOpaTHMBIC M HEOOpaTHMBbIC PEaKIIWy,
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIbHBIE  PEAaKI[MM, OKHUCJIUTENIb, BOCCTAHOBUTENIb, OKHUCJIEHHE U
BOCCTAaHOBJICHHE, aJUIOTPONHs, aMQOTepHOCTh, XHMHYECKas CBI3b (KOBAJICHTHAs, WOHHAs,
METaJUIN9ecKas), KPUCTAIUIMYeCKass PeméTka, KOPpPO3HWsS METaIOB, CIDIABBI, CKOPOCTh XHMHYECKOI
peakuuu, npeaensHo qomyctumas konnentpanus [1IK BemiecTsa;

WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMUYECKHUX IOHATUH M NPUMEHATh ATH MOHATUS MpU
ONMCAaHUHU BEUIECTB U UX MPEBPAILECHUN;

HCIOJIb30BaTh XUMHUYCCKYIO0 CUMBOJIUKY I COCTABICHUS (POPMYJT BCICCTB U YPABHECHHH XUMHUYCCKUX
peakiuii;

ONPEENATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKHX 3JIEMEHTOB B COCAMHEHUSX PA3IUYHOTO
cocTaBa, IPUHAUICKHOCTh BEIICCTB K OMPEACIEHHOMY KJIACCY COCTUHECHUN MO (GopMyinaM, BHI
XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX COEAMHEHUAX, 3apsij
HOHA M0 XMMUYECKOH (opMyIe, XapakTep Cpeibl B BOJHBIX PacTBOpax HEOPTaHWIECKUX COCIMHEHUH,
THUI KPUCTAJUIMYECKOHN pEIIETKN KOHKPETHOT'O BEILIECTBA;

packpbiBath cMbich [lepuonnueckoro 3akona J{. . MeHneneeBa u 1eMOHCTPUPOBATh €r0 MOHUMAaHHUE:
OIMCHIBATh W XapaKTEePH30BaTh TabMMuHyI0 Gopmy [leproamdeckoii CHCTEMBI XUMUIECKHAX DIICMEHTOB!
pa3nnyaTh MOHATHS «TIaBHAs HoATpymnma (A-Tpymmna)» U «nodounas moarpymma (b-rpymma)y», Mansie u
0OJBIIME MEPHUOMAbI, COOTHOCHTH O0003HAUCHMS, KOTOPHIC HMEIOTCS B MEPUOJUYSCKON TabJuIe, C
YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsija sjpa,
oOIIee 9YHCIO BIIEKTPOHOB M PACIpeNeNieHHe WX IO JJIEKTPOHHBIM CIIOSM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COEIMHEHMH B IMpejesax MajlblX MEepUoioB U
[JIABHBIX MOATPYHI C YYETOM CTPOEHHUS UX aTOMOB;

KIacCU(UIMPOBATh XHUMHUYCCKHE AJIEMEHTHI, HEOPTaHWYECKHE BEUICCTBA, XMMUYECKHE peaknuu (1o
YHUCIy U COCTaBYy YYACTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY d(h(deKTy, 10 H3MEHEHHIO CTeIICHEH
OKHUCJICHHUS XUMHUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE M CICII(PUUCCKIEC XUMHUYCCKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BELIECTB, IMOATBEPXKJasi ONHCAHME MpUMEpPaMH  MOJIEKYJISPHBIX U  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOIUX XUMUUECKUX PEaKIUit;

COCTaBJISITh YPaBHEHUS DJICKTPOJIUTHYECKON JUCCOIMAIMU KHUCIIOT, IIEJIoYeil U COJIeH, TOJHBIE U
COKpalI€HHBIC YpaBHEHUS pPEAaKIUH HWOHHOIO OOMEHA, YpaBHCHHS pEaKIUid, MOITBEP KIAFOIIINX
CYILIECTBOBAaHUE I€HETUYECKOM CBA3M MEXAY BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMM MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO 0ayaHca 3TUX PEeaKIui;

MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU MPOTEKAHHUS
XUMHUUYECKHUX MPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHY0O W MOJSIPHYKO MacChbl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JICMEHTA 10 (pOpMyJie COCAMHEHUS, MACCOBYIO JIOJIO BEIIECCTBA B PAacTBOpPE, MPOBOAUTH
pacy€Thl 10 ypaBHEHUIO XUMHUUECKOW pEaKIInu;

coOMoaTh MpaBMIa TONB30BAHMS XUMHUYECKOH MOCyNOi M Ja00opaTOpHBIM O0OPYHZOBAaHHEM, a TaKKe
MpaBuiIa OOpAIICHUS C BEMICCTBAMU B COOTBETCTBUH C MHCTPYKIMSMU IO BBIMOJIHCHHIO JTA00OPATOPHBIX
XAMHYECKHUX OIBITOB MO IMOTYYCHHUIO W COOMPAaHUIO Ta3000pa3HBIX BEUIECTB (aMMHAaKa M YTIIEKHUCIIOTO
rasa);



NPOBOJNTH DPEAKLUH, MOATBEP)KAAIONINE KAaYEeCTBCHHBIH COCTaB PAa3jIMYHBIX BEIIECTB: PACIIO3HABATDH
OTIBITHBIM ITyTEM XJIOPHI-, OpoMua-, moaun-, kapbonar-, pocdar-, cuamkar-, cynbdar-, THAPOKCHA-
WOHBI, KaTHOHBI aMMOHHS W HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHMYECKHUX BEILECTB;

NPUMEHATh OCHOBHBIC OIEPALlMHd MBICIUTENBHON JeATeIbHOCTH — aHaNIW3 M CHHTE3, CpaBHCHHE,
000011IeHNe, CHCTEMaTH3AIMIO, BEISBICHHE NMPUYMHHO-CICACTBEHHBIX CBS3eH — I U3Y4EHHUS CBOWCTB
BEILECTB M XMMUYECKHX PEaKlnii, €CTEeCTBEHHO-HAaYYHbIE METO/IbI TO3HAHKS — HAOJIIOJICHNE, N3MEpEHNE,
MOJCIIMPOBAHUE, IKCIICPUMEHT (peabHBIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne n/m HaumeHnoBaHue pa3aesioB ¥ TeM NPOrpaMMBbl

KoanuecTBo yacoB

DJiIeKTpOoHHBIE (IU(pOBHIE)

Bcero Kontpoasusie padorsl | IIpakTuyeckue padoTsl o0pa3oBaTe/IbHbIE Pecypchl
Pa3nen 1. IlepBoHayanbHBIe XAMUYECKAE TOHATHSI
XuMHsT — BayKHast 00J1aCTh €CTCCTBO3HAHHUS U Bubnmoreka IIOK
1.1 . 5 2
MPaKTHYECKOM IEATEIBHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c
19 B 15 1 Bubmuoreka [IOK
. TBa U XUMHYECKU KITHH
cHiectsa ceiHe peaktt https://m.edsoo.ru/7f41837c
HWroro no paznery 20
Pasnen 2. BaxkHeililue npeacTraBuTe/ M HEOPraHMYEeCKUX BelleCTB
Bubnmoreka IIOK
2.1 B .K LI
osayx. Kucnopox. Iomsie o6 oxenaax 6 https://m.edsoo.ru/7f41837c
bubanoreka [JOK
2.2 B Bt 8 1
OIOPOA-HIOTATHE © KHEOTAX H COTBIX https://m.edsoo.ru/7f41837c
bubanoreka [JOK
2.3 Bona. P ! 0 5 1 1
O/t TACTROPEL. LIOHTHE 0B OCHOBAHIAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 Bubmmorexa [IOK
' coeIMHeHU https://m.edsoo.ru/7f41837c
HWroro no pasnery 30

Paznen 3. llepunoauyeckuii 3axoH u [lepuoanyeckas cucrema xumuueckux 3jiemMeHToB /I, . Menaeneea. Ctpoenne aToMoB. XuMHu4ecKas CBsi3b. OKHCIUTENbHO-

BOCCTAHOBHUTECJ/IbHBIC PeAKIINH

Ilepuoauueckuii 3axkoH u Ilepuoauueckas

3.1 crucTema eckux amemenToB JI. U 7 brbmorexa LIOK
. HCTEMa XUMUYECKUX deMenTtoB /1. .
o https://m.edsoo.ru/7f41837c
Memngene-eBa. CTpoeHue aroma
39 Xummaeckas cBsI3b. OKHCIUTEIIBHO- 8 1 Bubnmoreka [JOK
' BOCCTAHOBHTEIILHBIC PEaKIHH https://m.edsoo.ru/7f41837c
Hroro no paznen 15 Bubmmorexa LIOK
pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubamorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 68 4 5
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9 KJIACC

N KosanyecTBo yacoB DJIeKTPOHHBIE
B HaumeHoBaHue pa3aesioB M TeM NMPOTrPaMMbl (undposbie)
n/n KourpoabHbie IIpakTHyeckue
Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3gen 1. BenecTBo H XUMAYECKHE PEAKIINH
1.1 IToBTOpEHue 1 yriryOJaeHUe 3HAHUH OCHOBHBIX pa3zelioB Kypca 8 kiacca 5 1 bubamorexa LIOK
’ P Y basi P https://m.edso0.ru/7f41a636
12 0 . 4 Bubnuorexka [TOK
. HOBHBIC 3aKOHOMEPHOCTH XUMHUCCKUX PEaKIUit
CHOBHBIC SAKOHOMEPHOC eeix peaidt https://m.edsoo.ru/7f41a636
bubaunorexa [JOK
1.3 C) . X 8 1 1
JIEKTPOJIUTHYECKAS TUCCOIMAINS. XUMHUECKUE PEaKINH B pPacTBOPAx https://m.eds00.ru/7f41a636
HWroro no paznmery 17
Paznen 2. HemMeTranibl 1 HX COeTHHEHHUSA
bubanoreka [JOK
2.1 06 VIIA- .T 4 1
Iast XapakTepUCTHKAa XUMUICCKUX HIIEMCHTOB rpynmbl. ['ajgoreHsr https://m.eds00.ru/7f41a636
29 OO61mas xapakTepucThKa XuMudeckux dmeMeHToB VIA-rpynmsl. Cepa u eé 6 bubnuorexa [IOK
' COEIMHEHHUSI https://m.edso0.ru/7f41a636
OO0mrast XapaKTepUCTHKA XUMUIECKHX IeMeHTOB V A-rpymmel. A30T, pocdop u Bubmmorexa [IOK
2.3 7 1
HUX COCIUHEHUSI https://m.edsoo.ru/7f41a636
OO6mas xapakTepuUCTHKa XUMUIECKUX d1eMeHTOB |V A-rpynmel. Yraepoa u Bubnuorexa [TOK
24 . 8 1 2
KPEMHHI 1 UX COSTUHEHHUS https://m.edsoo.ru/7f41a636
HUroro no paznery 25
Paznen 3. MeTaJuibl M MX COeJUHEHUS
bubaunorexa [JOK
3.1 06 i 4
Hie chotCTEa MeTalion https://m.edsoo.ru/7f41a636
bub. OK
3.2 Baxueinme MeTamuisl 1 UX COEIUHEHUS 16 1 2 h'?tlp;IZI;/(;;.GEI;Z(I)lO.ru 17§41a636
Hroro no pazneny 20
Pa3gen 4. Xumus u okpyskaromiasi cpega
4.1 BemiectBa 1 Mmarepua. 3 eJoBeKa 3 bubamorexa LIOK
. TBa U MaTePHAJIbI B )KU3HH YEJIOBEK
B pHai . https://m.edsoo.ru/7f41a636
Hroro no paznery 3
PesepBHOE Bpemst 3 Bubnnorexa ITOK
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https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 7
HOYPOYHOE IINIAHUPOBAHUE
8 KJIACC
N KoauyectBo yacos Jlara DJieKTpoHHbIe U (poOBbHIE
. Tema ypoka Beero KonTposabHbie IIpakTnuyeckue —— o0pa3oBaTeIbHbIE
padoTHhI padoThI pecypcesl
1 [penmer xumun. Ports XuMuM B KU3HH YeoBeka. Tena u BelecTsa 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0d210c
2 [onsaTne o MeToax MO3HAHUS B XMMHU 1 BuGamoreica LIOK
https://m.edsoo.ru/ff0d227e
3 [paxtraeckas padora Ne 1 «I[IpaBmia paboTHI B 1aOOpPaTOPUH U TIPUEMEL 1 Bubmmorexa [IOK
obpartiieHus ¢ 1ab0paTOPHBIM 000PYAOBAHUEM)» https://m.edsoo.ru/ff0d23dc
4 Uuctele BemecTBa U cMecH. CriocoObl pa3ienenus cmeceit 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0d26ca
IIpaxtruueckas pabora Ne 2 «Paznenenue cmecelt (Ha IpuMepe OYUCTKU Bubnmoreka [IOK
5 . 1
TIOBapCHHOM COJTH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 bubmorewa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKUE dJIEMEHTBI. 3HAKH (CHMBOJIBI) XUMHYECKHX 3JIEMEHTOB 1 Bubmmorexa LOK
https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BENIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YueHHE 1 bubamorerca LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOoH MOCTOSHCTBA COCTaBa BEHIECTB. XUMU4eckas hopmyJia. 1 bubnuoreka [IOK
BajleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OrtHocuTenpHas aToMHas Macca. OTHOCUTENbHASI MOJIEKYJISIpHAst Macca 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107l XUHMHYECKOT'0 JJIEMEHTA B COCTUHCHUN 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d350c
13 KonnuecTto Bemectsa. Mosib. MonspHas macca 1 E;S:I;(;:ZZZCLJE)C:‘E/ 1005230
14 dusnyueckue U XUMUYECKHE SBJICHUs. XUMUYecKas peaKius 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d37fa
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Bubmuoreka IJOK

15 [Ipu3HaKH U yCIOBHS MPOTEKAHNS XUMHUIECKUX PEAKIINI https://m.edsoo.ru/ffod3al6

16 3aKOH COXpaHEHHUS MacCHl BEIIECTB. XUMHUYECKIE YPaBHEHHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0d3b88

17 BBI‘II/ICJ‘IJGHI/I}I KOJIMYECTBA, MacChl BEIIECTBA 10 YPABHEHUSAM XUMUUECKUX Bub6mmoreka IIOK
peakrmit https://m.edsoo.ru/ff0d5708

18 Krnaccudukanus XumMu4eckux peakuui (CoeTMHEeHNs, Pa3IoKeHuUs, Bubnmoreka LIOK
3aMeleHus1, 0OMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yu€HBIH-3HIIKIONEANCT. O000MIeH e 1 Bub6mmoreka [IOK
CHCTEMATH3AITHS 3HAHUI https://m.edsoo.ru/ff0d40c4

20 KonrponbHas padora Nel o teme «BemiecTBa 1 XUMHYECKUE PEAKIIHN) bubmorexa LIOK
https://m.edsoo.ru/ff0d4290

21 Boznyx — cmechk razos. CoctaB Bo3ayxa. Kuciopos — 3jieMeHT ¥ IpocToe Bubnuorexa [IOK
BemtectBo. O30H https://m.edsoo.ru/ff0d448e

99 Om3nyecKie 1 XUMHUUECKUE CBOMCTBA KUCIOpoIa (PEaKIUy OKHUCIICHUS, Bubmmoreka IIOK
ropenue). [loHstue 06 okcuaax https://m.edsoo.ru/ff0d4614

23 CriocoOBbI MOJTyYCHHS KUCIOPO/1a B TA0OPATOPHH U MPOMBIIUICHHOCTH. Bubnuorexa [IOK
[pumMeneHne KUCIOPOIa https://m.edsoo.ru/ff0d497a

24 TenmoBoit 3h(hekT XUMHIECKOH peaklny, MOHATHE O TEPMOXUMHUIECCKOM Bubmmorexa [IOK
YPaBHEHHH, 9K30- U SHIOTEPMHUUCCKUX PEAKIIHAX https://m.edsoo.ru/ff0d4790

25 TormnmBo (HehTH, yroiab U MeTaH). 3arps3HEHUE BO3AyXa, CIIOCOOBI €T0 Bubmmorexa [IOK
MPEA0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a

26 IMpaktuyeckas padora Ne 3 o Teme «[lonmydeHnue u cobupaHue K1ciIopoa, Bbubnuorexa IIOK
H3yUCHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopon — anemeHT u nipoctoe BeuecTBo. HaxoxieHue B npupojie brbmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

28 Odusnueckue 1 XHMUYECKUE CBOIicTBa Bomopoa. [IpruMeneHne Bogopoaa bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

29 IToHsATHE O KHCIIOTaX M COJISX Bubmmorexa LOK
https://m.edsoo.ru/ff0d50d2

30 Crioco0OBI MoJTy4eHHs BOIOPO/Ia B JabopaTopuun buomiorexa LIOK
https://m.edsoo.ru/ff0d4dd0

31 [Ipaxtrnueckas padora Ne 4 o Teme «Ilomydenne u codbupanue Boopoa, Bbubmmorexa IIOK
U3y4YEHHE Er0 CBOUCTB» https://m.edsoo.ru/ff0d4f42
32 MorsipHbIi 006EM Ta30B. 3aKOH ABOTaapO ﬁ:tlg;jll(;;zl;zi(.)rﬁ/ £10d542¢

33 Brruncienust 00b€Ma, KOJIMYeCTBa BEIECTBA ra3a MO €ro H3BECTHOMY Bubnmoreka IIOK
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KOJIMYECTBY BEIECTBA MM 00BEMY

https://m.edsoo.ru/ff0d55a0

Brrancnenust 005EMOB Ta30B TI0 YPaBHEHUIO pEakIy Ha OCHOBE 3aKOHA

Bbubnuoreka I[IOK

34 00BEMHBIX OTHOIICHUH ra30B https://m.edsoo.ru/ff0d5708
35 dusnueckre U XUMHUUECKUE CBOICTBA BOJIBI bubamorewa LIOK
https://m.edsoo.ru/ffod587a
. Bubnmoreka LIOK
36 CocraB ocHoBanuii. [TorsTHE 00 MHANKATOPAX https://m.e dséf).ru /§0d5962
37 Bopa xak pactBopurens. HacbllieHHbIE U HEHACBILIEHHBIE PACTBOPHI. Bbubmorexa [IOK
MaccoBast oIS BEIIECTBa B pacTBOpE https://m.edsoo.ru/ff0d5b40
38 [MpakTryeckas padbora Ne 5 o Teme «IIpuroToBieHune pacTBOpoB ¢ Bubnmorexa LIOK
OTpeIeNIEHHOM MacCOBO# 0JIeH pacTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
39 Kontponsnas padora Ne2 mo teme «Kuciaopoxn. Bogopon. Boma» ﬁ;gg?;:;i;ig?rﬁ/ 046342
40 OKCHJIBI: COCTaB, KITaCCU(UKAIIMS, HOMEHKIIATYpa brbmmorexa LIOK
https://m.edsoo.ru/ff0d664e
a1 IlonyyeHue U XuMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubaunoreka [JOK
aM(pOTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
42 OCHOBaHUsI: COCTaB, KIacCHU(UKAIUsSI, HOMCHKIIATYPa brbmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
43 ITonydyeHne u XUMHUYECKUE CBOUCTBA OCHOBAHUMI Bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTaB, KiaccupuKaIms, HOMEHKJIATypa bubamorexa LIOK
https://m.edsoo.ru/ff0dfee2
45 ITonydyeHne u XUMUYECKUE CBOWCTBA KUCIIOT bubamorerca LIOK
https://m.edsoo.ru/ff0dfee2
46 Couu (cpeaHre): HOMEHKIIATYpa, CIIOCOOBI TIOTYUCHHSI, XUMUICCKHE bubnunoreka [IOK
CBOJCTBa https://m.edso0.ru/00ad9474
47 [paktrdeckas padora Ne 6. Penienne sKcriepuMeHTaNBHBIX 33124 110 TeMe Bubmmorexa LIOK
«OCHOBHBIE KJIACCHI HEOPTaHUIECKUX COCTHHCHHUID) https://m.edsoo.ru/00ad9b7c
48 I'eneTmuecKast CBSI3b MEXKIy KJIaCCAMU HEOPTAaHUIECKHUX COCTUHEHUH Bubmorera LIOK
https://m.edsoo.ru/00ad9a50
49 O0001IEHNE U CHCTEMATH3ALMS 3HAHUHA bubmmorexa I[IOK
https://m.edsoo.ru/00ad9ch2
50 Konrponbnas padbora Ne3 1o teme "OCHOBHBIE KJIaCChI HEOPTaHHYECKHUX Bubnmoreka IIOK
coenuHeHuH" https://m.edsoo.ru/00ad9ela
51 [lepBbIe MONMBITKY KIIacCH(UKAITNN XHMUIECKHUX 31eMeHTOB. [loHsaTHE O Bbubmmorexa IIOK

rpynrax CXOAHbIX 9JICMECHTOB

https://m.edsoo0.ru/00ad9ffa
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59 Ilepuonuueckuii 3akoH u [lepuoandeckas cucreMa XUMHUYECKUX 1 Bubnmoreka IIOK
snementos JI. . Menneneena https://m.edsoo.ru/00ada52c
Bubmuoreka [IOK
>3 T1epHozEL, rpymItsl, MOATpYIEI ! https://m.eds;}).ru/OOadaSZc
54 Crpoenue aromoB. CocTaB aTOMHBIX siziep. M3oTors 1 ﬁtﬁiﬁ?iﬁiiﬁ’ﬁ/ 00ada342
55 CtpoeHue 3JIeKTpOHHBIX 000JI049eK aTOMOB 3J1eMeHTOB [leprnoanyeckoii 1 Bubnmoreka LIOK
cucremsl JI. 1. Menneneena https://m.edsoo.ru/00adaébc
56 XapaKTepUCTUKAa XUMUUYECKOTO JIEMEHTA 110 €T0 MOJI0KEHUIO B 1 Bbubmorexa [IOK
IMepuoauueckoit cucteme J. . Menneneesa https://m.edsoo.ru/00ada824
57 3nayenne [lepuogmyaeckoro 3aK0Ha IS pa3BUTHS HAyKH U npakTuku. . U. 1 Bbubmorexa [IOK
MeHzesneeB — y4EHBIH, EIaror U rpaxIaHuH https://m.edsoo.ru/00ada96e
58 DIEeKTPOOTPUIIATEIIEHOCTh ATOMOB XHMHUYECKHX IIEMEHTOB 1 BuGmoreica LIOK
https://m.edsoo.ru/00adaab8
59 HonHast XuMHUYECKasi CBSI3b 1 brbmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHAs ONsApHAs XUMHYECKAsI CBS3b 1 BuGamoreica LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HETIOIAPHAS XUMUYECKas CBSI3b 1 Bubmorewa LIOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKHCIICHHUS 1 brbmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCITATENEHO-BOCCTAHOBUTEIIFHBIE PEaKIIH 1 bubamorexa LIOK
https://m.edso00.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBHUTENN 1 brbmmorexa LIOK
https://m.edso00.ru/00adb076
65 Kontponsnas padora Ned mo teme «CtpoeHue aToMa. XUMUYECKas CBSI3b) 1 E;S;II;I/(:TT]ZI?S;})(T‘IS/ 00adb4s6
66 Pe3zepBHbIit ypok. O000LIEHHE U cUCTEMATH3aNNS 3HAHUH 1 Bubamorexa LIOK
https://m.edsoo.ru/00adb33c
67 PesepBHueblit ypok. O000IIeHNE U CUCTEMAaTHU3aINs 3HAHUIA 1 ]r?tptlssj,j:l;/(:;z:jas(])_f)?’ﬁ/ 00ad9ch?
68 Pe3zepBHbIil ypok. O0001IEHHE U cUCTEMATH3aNNS 3HAHUH 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoanuecTBo yacoB

DJIeKTPOHHBIE HU(POBLIE

J]IV;-)H Tema Ypoka Beero KOHTpOJIbeIe Hpa]crnqecl(ne fd[:;:eﬂﬂﬂ oﬁpasoBaTenLHme
padoThI padoThI pecypcebl
1 Ilepronuueckuii 3akoH. Ilepruoauueckast cucteMa XUMHUECKUX 1 Bubnmoreka LIOK
anementoB JI. . Menneneesa https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMUYECKUX IEMEHTOB IIEPBBIX 1 Bbubmorexa [IOK
TpEX TMEpHOIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanms 1 HOMEHKIaTypa HEOPraHHYECKHUX BEILECTB 1 bubmorexa LIOK
https://m.edsoo.ru/00adb7e2
4 Buabl XuMUUeCcKO CBS3M U TUIIBI KPUCTAUTHIECKUX PEIIETOK 1 bubmorexa LIOK
https://m.edsoo.ru/00adbac6
5 Kontponsnas padora Nel mo Teme «IloBTOpenue u yriryOieHne 3HAHUH 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilaccay
6 Knaccudukanms XuMHIecKnx peakuii Mo pa3aIudHbIM IPH3HAKaM 1 bubmorexa LIOK
https://m.edsoo.ru/00adbch0
7 [TonsTHE O CKOPOCTH XUMHUYECKOHN peakunu. [IoHATHE O TOMOT€HHBIX U 1 Bubmmorexa [IOK
TETePOTEHHBIX PEAKIHAX https://m.edsoo.ru/00adbe9a
8 [HonsTHe o XuMuyeckoM paBHOBeCHH. DaKTOPBHI, BIUSIIOUIUE HA CKOPOCTh 1 Bbubmmorexa [IOK
XUMHUUYECKOH PeaKIMK U MOJI0KEHHE XUMUIECKOTO PAaBHOBECHS https://m.edsoo.ru/00adc28c
9 OKHCIUTENEHO-BOCCTAaHOBUTEIJILHBIE PEAKIHH 1 Bubmorexa LIOK
https://m.edsoo.ru/00adcade
Teopus snexTponuTHdeckor aucconnanyu. CHIbHBIC U caa0bie Bbub6mmoreka IIOK
10 1
ANEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 HonHbIe ypaBHEHUS peaKITUi 1 bubmorexa IOK
https://m.edsoo.ru/00add448
12 XUMIYECKHE CBOMCTBA KUCIIOT M OCHOBAaHHWH B CBETE IPEACTaBICHUI 00 1 Bbubmmorexa IIOK
INEKTPOJMTHYECKOM TUCCOLMALIH https://m.edsoo0.ru/00add5d8
13 XuMHYecKkne CBOWCTBa COJIei B CBETE MpeACTaBlIeHNI 00 1 Bubnmoreka LIOK
ANEKTPOIUTUICCKON JHCCOIAAIIH https://m.edsoo.ru/00add8b2
14 [HonsTie o ruaponuse cone 1 bubmmorera IIOK

https://m.edso0.ru/00add9d4
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Bub6mmoreka IIOK

15 O0o01eHne 1 cucTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00addd12

16 [pakTryeckas padora Ne 1. «PemeHne skcriepuMEHTANIBHBIX 33/1a4» bubmorewa LIOK
https://m.edsoo.ru/00addbfa

17 KonrponbHas padora Ne2 1o teme «NEKTpOIUTHIECKAsT AUCCOLUALIHS. Bubnmoreka LIOK
XUMHUYECKUE PEaKIUK B PACTBOPAX» https://m.edsoo.ru/00addecO

18 O01as xapakTepUCTHKA TaJIOTEHOB. XUMHUYECKHE CBOMCTBA Ha IIpUMeEpe Bbubmorexa [IOK
XJiopa https://m.edsoo.ru/00addfe2

19 XnopoBonopos. ComnsiHast KUCIIOTa, XUMUUYECKHE CBOWCTBA, OTyYeHHUE, Bubnmoreka LIOK
MpUMCHEHHUE https://m.edsoo.ru/00ade104

20 [MpakTuyeckas padora Ne 2 o Teme «IlomydeHue CONSTHON KUCIIOTBI, Bubnmoreka [IOK
u3yueHue e€ CBOMCTB» https://m.edsoo.ru/00ade348

21 Brruncnenus o ypaBHEHUSIM XUMHUUYECKHUX PEAKLNN, €CIIM OJIUH U3 Bubmmorexa [IOK
peareHTOB IaH B U30bITKE https://m.edsoo.ru/00ade488
22 OO01mas xapakTeprucTHKa AIeMeHTOB VIA-Tpymms ﬁ;gg?;;iﬁ;iorﬁ/o Oade64a

23 AnmorporHble MoaupuKanun cepbl. HaxoxxaeHne cepsl U e€ coeTnHeHUH But6mmoreka IIOK
B IIpUpo/ie. XUMHUYECKUE CBOUCTBA CePhI https://m.edsoo.ru/00ade64a

24 CepoBojiopoJi, cTpoeHHe, GU3NYECKUE U XUMUIECKHE CBOHCTBA bubamorexa IOK
https://m.edsoo.ru/00ade802

25 Oxcunbl cepbl. CepHast KUCIIOTA, (PU3NMUECKHe U XUMUYECKHE CBOCTBA, bubnunorexa [IOK
MpUMEHEHUE https://m.edsoo.ru/00adea28

25| monpeerutcopta kustoms. Xevateootos srpranenm oxpwsol Euorera LLOK
CPeJtbl COCMHEHHAMH CepEl https://m.edsoo.ru/00adec8a

27 Brruncienne MaccoBOi 10JM BEIXOA POAYKTA PEaKIMN Bubmorexa LIOK
https://m.edsoo.ru/00adec8a

28 OO6mras xapakTepucTrka 3JeMeHToB V A-rpynmbsl. A30T, bubnmnoreka [JOK
pacipocTpaHeHHe B IPUPOJE, PU3NUECKUE U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adeeab

29 AmMHak, ero Gpusznyeckre U XMMHUYECKHE CBOMCTBA, TIOJyYeHUE U Bubnmoreka LIOK
IIPUMEHEHHE https://m.edsoo.ru/00adf004

30 IIpaxtrueckas padora Ne 3 mo Teme «IlomydeHne aMMuaka, U3ydeHue Bbubmmorexa IIOK

€ro CBOMCTB»

https://m.edso0.ru/00adf180
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Bub6mmoreka IIOK

31 A3zoTHast KucyoTa, e€ (hU3NYecKre 1 XMMHYECKUE CBOHCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHNE HUTPATOB U COJEI aMMOHHS B KA4ECTBE MHHEPAIbHBIX
32 ynoOpeHnit. XI/IMI/I‘{CpCKO€ 3arps3HEHUE OKPY’KAIOIIeH Cpepl ’ Bubmorexa LIOK
https://m.edso00.ru/00adf518
COCAMHEHUSIMH a30Ta
33 ®ocdop. Oxcun pocdopa (V) u pochopHas kuciora, pusndeckue u Bubnmoreka LIOK
XAMHYECKHE CBONCTBA, MOIy4CHUE https://m.edsoo.ru/00adf68a
34 Hcnonp3oBanue GocdaTtoB B KauecTBE MIHEPATBHBIX yIOOPEHHI. Bbubmorexa [IOK
3arpsi3HEHHE TIPUPOIHO# cpesl pocharamu https://m.edsoo.ru/00adfc20
35 Yraepon, pacnpocTpaHeHHE B IPUPOJIE, PU3HICCKIE U XUMUYCCKHE Bubnuorexa [IOK
CBOMCTBa https://m.edsoo.ru/00adfd9c
36 Oxkcubl yraepona, ux Gu3ndeckue 1 XUMUICCKHE CBOWCTRA. Bubnuorexa [IOK
DkoJoruyeckne mpobIeMbl, CBI3aHHbIC ¢ OKCHIoM yrirepoza (1V) https://m.edsoo.ru/00adfebe
37 VYronpHas KHCIOTa U e€ CONu bubmorexa LIOK
https://m.edso00.ru/00ae006¢
38 [paktuyeckas padora Ne 4 o Teme "Ilony4yeHue yriieKUCIOro rasa. Bubnmoreka [IOK
KauectBenHas peakiius Ha KapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHavaNbHBIC TOHATHS 00 OPTaHUYECKUX BEIISCTBAX KakK O Bubmmorexa [IOK
COEIMHEHUSX Yriepoa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuHeHus bubmorexa [IOK
https://m.edsoo.ru/00ae080a
a1 IIpaxTrueckas pabora Ne 5. Penienne skcriepuMeHTAIBHBIX 3a71a4 110 Bbubmuorexa IIOK
Teme «BaxkHeWIIne HeMETalThl U HX COCTUHCHUSD https://m.edsoo.ru/00ae0bf2
42 Kontponpnas padora Ne3 mo Teme «BaxkHeimie HeMeTauIbl M UX Bubmmorexa LIOK
COEIMHEHUS https://m.edsoo.ru/00ae0e18
OO011ast XapaKTePUCTHKA XUMHYECKHX DJIEMEHTOB — METaJLIOB. ) BuGmorexa LIOK
43 Meramdeckast CBS3b M METAUIMYECKast KPHCTAJUINUECKast peHIETKa.
N https://m.edso0.ru/00ae103e
duznueckue cBoiicTBa METaIIOB
m XUMHIYECKHE CBOICTBA METAIIOB. DIEKTPOXUMUIECKHHN P Bbubmmorexa IIOK
HAIPSHKEHU I METaIOB https://m.edsoo.ru/00ae1156
O6mue criocoOb! noy4eHus MetauioB. CruiaBsl. Beraucienus mo
N bubnmnoreka [JOK
45 YpaBHEHHSIM XUMHYECKUX PEaKIHi, €CIIM OJIUH U3 PEareHTOB COAEPKHUT

IIPUMECH

https://m.edso00.ru/00ae1156
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Bub6mmoreka IIOK

46 Homsrite 0 Kopposiit METATIOR https://m.edsoo.ru/00ae1278
47 [{enounbie MeTAILITBI brbmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKCcHIBI ¥ THAPOKCUIBI HATPHUS U KaJHs BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae14b2
49 [llenoyHo3eMenbHBIE METAIUIBI — KAIbIIUH U MarHui brmorexa LIOK
https://m.edsoo.ru/00ae15e8
50 BaxHelinmve coeTMHCHUS KaTbITUS brbmmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O0o001IeHne 1 cCUCTEeMaTH3aLMsI 3HAaHUI
52 JKEcTKOCTh BOABI U CIIOCOOBI €€ yCTpaHCHUS bromrorexa LIOK
https://m.eds00.ru/00ae1886
53 [MpakTuyeckas padbora Ne 6 o Teme "JKEcTKOCTH BOABI U METOABI €& Bubnmoreka [IOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 JR— Bubmmoreka IIOK
https://m.edsoo.ru/00aelc64
55 AwmpoTepHbIe CBOICTBA OKCHIA U THAPOKCHIA bubmaorexa [IOK
https://m.edsoo.ru/00aelc64
Bbub6mmoreka IIOK
% HKexeso https://m.edsoo.ru/00ae1d86
57 Oxcuiel, ruapokcuant u conu xenesa (1) u xenesa (11) ﬁgg:lfl(:]:zlzjasg)orﬁlo 0263566
58 O0o001IeHre U cCUCTeMaTH3aLMsI 3HAaHUI
59 [paktraeckas padora Ne 7. PenieHne sKCcIiepuMEHTAIBHBIX 3a1ad 110 Bbubmmorexa [IOK
TeMe «BaxxHelie MeTaylIbl ¥ UX COCIUHEHUS https://m.edsoo.ru/00ae3de8
o | D e o b o
MACCOBOW JIOJIH BBIXOJ[a MPOAYKTA PEAKITHH https://m.d500.1u/00ae1 750
61 O0001IeHre U CUCTeMaTH3alksI 3HAHUI
62 Konrponbhas pabora Ne4 1o teme «BaskHeHIIne METaLIBI U UX
COETUHEHUS
63 BemiecTBa u MmaTepuasbl B IOBCEIHEBHOM KU3HU YeJIOBEKA bubnmnoreka [JOK



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

https://m.edso0.ru/00ae3f50

64 X €CKO€ 3arpsi3HEHHE O aroIen cpe 1 bubmiorexa LIOK
HIMITECK TPASHEHHC OKpYAroLCH CpeAtt https://m.edsoo.ru/00ae4270
65 Pousib XMMUHK B peIIEHNN DKOJIOTHYECKHUX MTPOOIEM 1 bubmiorexa LIOK
p p https://m.edsoo.ru/00ae4270
Bub6mmoreka IIOK
P i . i 1
66 e3epBHBIA ypok. O000IICHHE U CUCTeMAaTH3alHs 3HAHUIA https://m.eds00.ru/00ae0d0a
b K
67 PeseprHrIil ypok. O000mEeHNE U CHCTEMAaTH3AIM 3HAHUH 1 htl/tlszl;ll(;r:z;ii(.)ru /00adb33c
bu6 OK
68 PeseprHblil ypok. O000IIICHIE U CHCTEMATH3AIHSI 3HAHU I 1 htI/tIp;I;I/(;r:.GeI;asc]J_}J.ru /00ad9ch?
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Xumus, 8 knace/ ['abpuensu O.C., Octpoymor N.I'., Cnagkos C.A.,
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* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymor W.I'., Cnagkos C.A.,
AxnuonepHoe o0miectBo «M3narensctBo «IIpocBerieHues
Tabmuipl: [leproanyeckas cucteMa XuMuueckux aneMeHToB . 1 .MenzeneeBa, Tabiuia pacTBOPUMOCTH,
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METAaJIJIOB
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