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MMOACHUTEJBHASA 3AIINCKA

[TporpaMmma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero o6pa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepabHOU
pabodeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPETNOJaBaHUs yueOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo XuMuu JIa€T MpPEACTAaBICHHE O IENsAX, OOImel crpareruu OOy4YeHHS,
BOCIIUTAHUS W Pa3BUTHs OOYYAIOIIMUXCS CpEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipelieieHue ero mo kjaccaM u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeesSeT KOIMYeCTBEHHbIE
M KayeCTBEHHBIE XAapPaKTEPUCTUKH COJACpP)KAHUS, PEKOMEHIYEMYIO IOCIEA0BAaTEeIbHOCTh
U3YYEHUS XUMUU C YUETOM MEKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JOTHKU y4eOHOIro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcsi, ONpeaesisieT BO3MOKHOCTH MIpeaMeTa JUIs
peanu3anuu TpeOOBaHUH K Pe3yJibTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011er0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHsI XUMHH
HAa YypOBHE LeJeil W3ydeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHOMN
JeSITeIbHOCTH 00y4aloIIerocs 10 OCBOCHUIO YUEOHOTO CO/IepIKaHUSL.

3HaHUE XUMUU CIIY>)KUT OCHOBOH ISl JOPMHUPOBAHUSI MUPOBO33PEHUS 00YyUaroIIerocs, ero
MPEJICTABICHUI O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 BOJIIOLMU BEIIECTB B MPHUPOJE, O MYTSIX
pemieHuss TH00aNbHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA — CBHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

H3ydyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi caMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOH  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaKk B IIOBCEAHEBHOW JKHU3HH, Tak M B
npohecCHOHATLHON IS TEIILHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTIO
B3TJIS1a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TAarioM B ()OPMUPOBAHUN
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4aIOIIHXCS;

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K TPUPOJAE, K UEIOBEKY, BHOCHT CBOH BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
00yJaromuxcs.

JlanHble HampaBieHUS B OOyYEHHHM XMMHH OOCCTICUMBAIOTCS CHEIU(HUKON COAepKaHUS
yu4eOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TIENAarorudeckd aJalnTHPOBAHHBIM OTPAKCHHEM
0a30BOI HAyKW XMMUU Ha ONPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOILEro 00Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XUMUH, OCHOB HEOPTraHUYECKOW XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TOHSITHI OPraHMYeCKON XUMUH.

CrtpykTypa coaepkaHHs MPOrpaMMbl IO XUMHH chopMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPUHIIMIY I[OCJIEI0BATEILHOTO Pa3BUTHs 3HAHMM HA OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUIM Pa3HOTO YPOBHS:

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

— [lepuonuueckoro 3akona J[. . MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;



— MpEACTaBICHUH 00 NEKTPOIUTUUECKOM TMCCOIMALINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE OSMIMPHYECKH IOJTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JApYromy,
BBIMOJIHAS (QYHKIUN OOBSICHEHHUS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TOJTYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl MO XUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAaHHUIO M METOJIaM MO3HaHus B Hayke. M3yuenne xumun
OPOMCXOMUT C TPHUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaronumii Mup», «buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipu n3ydeHnn XUMHUH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIHHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3a7ada y4eOHOro IMpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIINUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIICHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B
MPHUOOIIEHNHU K HaAyYHBIM METO/IaM MMO3HAHUS MIPU U3YyYEHUH BEIIECTB U XMMUUYECKUX PEaKIUii, B
(GopMHpOBaHUM W pPa3BUTHM [O3HABATEIbHBIX YMEHMA M HMX MPUMEHEHHMH B Yy4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUHU MPABHII 0€30MacHOro
oOpaleHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs Ba)XHOE 3HAUCHUE
nproOpenu Takue ey, Kak:

— (popmHpoBaHUE MHTEIIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO PELICHUH, CIIOCOOHOH aganTupoBaThCs K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHHe O0OydJarommxcs K
CaMOCTOSITENIBHOW ~ ITO3HABATEIIBHOW  JEATEIbHOCTH, HAY4YHbIM  METOJaM  IIO3HAaHWI,
(hOpMUPYIOITUM MOTHBAIIUIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecreueHne YCIIOBHM, CIOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYAIOIIUMUCS OIBITa
pa3HooOpa3HON NesATeNbHOCTH, TMO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHMBATh SIBJICHUS OKPYKAIOLIEro MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TIOJYYEHHBIC MPH H3YYCHUH XUMHM, NPUMEHATh HMX MPH peleHHH mpodieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU AEATEIbHOCTH;

— (popmupoBanue y 00y4aromuxcs T'YMaHUCTHUECKUX OTHOLICHUN, TOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH LelIecoo0pa3HOro MoBeAeHUs B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOErO 3J0POBbS U OKPYKAKOLIEH MPUPOIHOMU
Cpenpbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaPaBJICHHOCTH AaJbHEUIIero 00yueHusl.

OO1ee yuCiIO YacoB, OTBEACHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, coctaBisieT 136 gacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHSATUSA

[Ipenmer xumun. Ponb XuMHUM B KH3HM 4YelOBEeKa. XHMHUS B CHUCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsThe o
METO/ax Mo3HaHMs B XMMUU. YncThle BemecTBa U cMecu. CrocoObl pa3/ieneHus cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbIE BeLleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢dopmysna. BaleHTHOCTP aTOMOB XMMHYECKHUX OSJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10711 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonunuectBo BemectBa. Moabs. MosnsipHass macca. B3auMocCBsI3p KOJNIMUYECTBA, MAcChl U
YHCclla CTPYKTYPHBIX €AMHHUIL BelecTBa. PacuéTsl mo popmynam XuMUYECKUX COEIUHEHUH.

®u3nyeckue M XUMHYECKHE SBICHHUSA. XHMHUYECKas peakuuss U e€ INpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCTB. XuMuueckue ypaBHeHus. Kinaccuduxanus XuMUyecKkux peakuuit
(coenMHEHUS, PA3IOKECHHSI, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYNOH, MpaBuUiaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAaHUE (DU3NYECKUX CBOMHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNEe (PU3NUECKUX (TUIaBJICHUE BOCKA, TassHUE JIbJA,
pacTHpaHue caxapa B CTyIKe, KUIIEHHE U KOHJACHCAIUs BOJAbI) U XUMUYECKHUX (TOpEeHHE CBEYH,
NPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HaOII01eHHEe
U ONHCAaHWE TPU3HAKOB TMPOTEKaHMS XHUMHUYECKUX peakuuid (pas3jokeHue caxapa,
B3aUMOJICHICTBHE CEpPHON KUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna menu (II) mpu
HarpeBaHWM, B3auMOCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), msydenwe cmocoOoB
pa3feneHuss cCMecel: C TOMOIIbI0 MarHura, (pUIbTpOBAaHWE, BBIMAPHUBAHME, IUCTHIUIALINA,
xpomaTtorpadus, TpoBeIEeHHWE OUYUCTKA [MOBApPEHHON COJM, HAONIOACHHE U ONMCAHHE
pe3yJIbTaTOB IPOBEAEHHUS OMNbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAaccChl, CO3JaHUE
MoIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3aeMEHT M IpOCTOE BEIIECTBO.
Haxoxnenne kucnopona B mpupoje, Gu3nd4eckue U XUMHUYECKUEe CBOMCTBA (peaKui TOPEHNUs).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHCIOpPOAa B JabOpaTOpu W
npoMblIIIeHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporiHas MOAU(PHUKAIHS
KHCIJIOPOJA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, 9K30- U
SHJIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroiab W MeTaH. 3arps3HEHHE BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluIeHre 030HOBOTO CIIOA.

Bonopon — »neMeHT uM mpocroe BeniecTBO. HaxokaeHue Bogopojga B NPUPOJE,
¢u3nUecKkre 1 XMMHYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI oaydeHus. Kuciorsl u comu.

MousipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pacrtBoputrens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpMMOCTh BelIeCTB B BOJe. MaccoBasi J0Js BELIECTBA B
pactBope. XuMHUecKue cBoicTBa BoAbl. OcHOBaHMs. Poilb pacTBOPOB B NMPHUPOAE U B SKU3HHU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanmst nHeopranmueckux coenuHeHunid. Oxcunpl. Knaccudukanus OKCHIOB:
cojeoOpa3ymomnue (0OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U Heconeobpa3zyromue. Homenknarypa
oKkcuA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne oKkCuaoB.



OcHoBanmsi. Knaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PuU3MYECKHE M XMMHUYECKHE CBOMCTBA OCHOBaHMH. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHIECCKUE
cBoiicTBa kucHoT. P akruBHoctu metamioB H. H. bekerosa. [lomyuenue kucior.

Comu. Homenkiarypa coneil. @u3ndeckre U XMMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeiesIeHue CoJepKaHusl KHCIopo/ia B BO3yXe, MOIydeHue, cooupaHue,
pacmo3HaBaHUE M W3YYEHHE CBONCTB KHUCIIOpOJa, HAOIIOJIEHHE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxkapa), O3HAaKOMIIEHUE C
oOpa3iilaMd OKCHIOB M ONUCAaHHE WX CBOWCTB, TONydYeHHE, COOMpaHUE, paclO3HABaHUE U
W3ydeHHEe CBOMCTB Bojaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meau (II)
(BO3MOYKHO HCIIOJIb30BAHKE BHICOMATEPUANIOB), HAOIIOJEHIE 00PA3I[OB BEIIECTB KOJIMYECTBOM
1 Momb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICKCTBHE BOJBl C MeETAUIaMU (HaTpueM W KajbliueM) (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPHAJIOB), MCCIIEJOBAaHUE OOPA3I[0OB HEOPTAaHMYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOJI0/IeHNE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTBHI, KHCIOT C METAJUIAMH,
peakuuii HEeUTpanu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanueckasi cucremMa xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKA KJIACCU(PUKALMUN XUMHUYECKUX dyieMeHToB. [loHsTHe o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OTepHbIe OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. KoporkomepuoaHas W JyMHHONEpUoaHas ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX szaep. M3oromsl. OnekTpoHsl. CTpoeHHe
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
. N. MengeneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
Ilepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBbI XUMUUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIN U TpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHast u HETOJISIpHAs ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
[MHKAa C pacTBOpaMu KHUCIOT M IIEI0Yel, MPOBEACHUE OINbBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuy pa3iokKeHHsl, COSTUHEHUS).

Mesicnpeomemmuuie cea3u



Peanuzanus MeXIpeaAMETHBIX CBSI3€d MPU U3YUCHUU XMMHUHU B 8 KJIACCE€ OCYIIECTBIISIETCS
yepe3 MHCMOIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSATHM, TaKk U TOHSATH,
SIBJISTFOLLIMXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4yHbIE TOHATUSA: Hay4YHBIA (akT, THIOTEe3a, TEOopHus, 3aKOH,
aHaM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEPUOJUYHOCTh,  HAONIONEHUE,  OAKCICPHUMEHT,
MOJIeTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYNA, J3JEKTPUUECKUN 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
MCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMH4YeCKasi peaKkius

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuUMHUYecKHX diemeHtoB [[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMH CBONCTB XHMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KalWs, KalbLUg U HX COEIWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEHTOB B [leproanyueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CTpoeHue BelIeCTBA: BHUIbl XUMHUYECKON CBsI3U. TUNBI KPUCTALIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAINIMYECKOM PEIETKH U BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u1 HOMEHKJIATypa HEOPTaHWYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHbIM KJacCaM HEOPraHMYECKUX COEIMHEHUH, reHeTHdyecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XuMU4YeCKHX peakluui Mo pa3InYHbIM MPHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETCHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaropa). JDK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanu3e. [lonstue o xumuueckoM paBHOBecuH. DaKTOpPbI, BIMSIOMIME HAa CKOPOCTH
XUMUYECKON PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlieHUE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopust PAEKTPOIUTUUECKON JUCCOLMAIIUU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI. KaTuoHbI,
AQHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C pPA3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens auccornuanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakiun moHHOTO 0OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIUi MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuii. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMud Ha HOHBI
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMIJIEHHE C MOJCNISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakUuu OT BO3JIECUCTBHUS PpPa3IMUHBIX
(bakTOpoB, HCCIIETOBaHKUE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUALIUN
KHUCIIOT, MIejoued u cojied (BO3MOXKHO HCIIONb30BAHME BHJIEO MaTEpHANIOB), MPOBEJCHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX NPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIJCNIEHWE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (FOpeHue, peakiuu Ppa3IokKEeHUs, COCAMHEHUS),
pacno3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbIO Ka4eCTBEHHBIX peakUWi Ha HOHBI,
pelIeHNE PKCIIEPUMEHTAIbHBIX 3a4a4.

HemeTauibl 4 MX coeJUHEHUSA

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHue M (pU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METalJlaMM, HEMETaJlIaMH,
miesnoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOKMCTBA, TMOJydYCHHUE,
npuMeHeHue. [IeicTBre X10pa U XJIOpOBOJOPOa Ha OpraHu3M 4elloBeKa. BaxxHenmue XJopuasl
U X HaXO0XJICHHE B IPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYEeCKUue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(HKAIIMUA KUCIOPOJA U Cepbl. XUMUYECKHUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBoMcTBAa. OKCHUIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmme Kak TPEACTaBUTENS Kilacca KUCIOT W cruernuduyeckne). XUMHUYECKUE PEaKInH,
JeKallde B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoit kucioTbl. Coi cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-noH. Haxoxnenue
ceppl U €€ coequHEeHHH B mpupole. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU Ccepbl (KUCIIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHs. A30T, paclupoCcTpaHeHHE B IMpupoae, (U3NYECKue Hu
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupoae. AMMHUaK, ero Gu3ndeckrue 1 XUMUYECKHE
CBOWCTBA, MoytyueHue u npumenenue. Coiau aMMOHHUSA, UX (prU3NUYecKre U XUMHUYECKIE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJIy4YeHHE,
duznueckne W XUMHYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIed aMMOHMS B KadeCTBE MHHEPaJbHBIX
ynoopenuii. XuMHUECKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHUE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAUGPUKAIII
docopa, puznyeckne u xummuueckue cpoiricta. Okcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nvecKue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHUHEPaJIbHBIX Y100pCHHIA.

OO6mas xapaktepucTuka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHUs. YTIepo], alFIOTPONHbIE MON(UKAIIUK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yraepona, ux (pU3NUEecKue ¥ XMMUYECKHE CBOMCTBA, JIeHCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. JKOJOTUUECKHE TPOOIeMBbl, CBsI3aHHBIe ¢ okcuaoM yriepoxaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIN 3¢(dexr. YrompHas kuciora u eé
coiu, UX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npuMeHeHHe. KadecTBeHHas
peakiust Ha  KapOoHaT-moHbl. Mcmonb3oBaHume — kapOOHaToB B OBITY, MEIHIIMHE,
MPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHBIe TOHATUS 00 OPraHMYECKHUX BELIECTBAX KaK O COCAMHEHMSX YIepona
(MeTaH, »TaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
UCTOYHUKH YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA Tra3, He(PTh), MPOAYKTHI HX MepepadOTKH
(OeH3uH), UX POJb B OBITY ¥ MPOMBIIIICHHOCTH. [ToHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HH YelOBeKa. MarepuaabHOE E€IHMHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemunii, ero ¢usnueckue M XHWMHUYECKHE CBOMCTBA, MOJNYyYEHHE U TPUMEHEHHE.
Coenunenuss kpemHusi B mpupome. OOmme mnpenctaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOH kucaoTe. CUIMKATHI, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIIICHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xkele300eToH. I[Ipobmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCETHEBHOM JKHU3HH.

Xumuueckuii Ixkcnepumenm:

U3y4eHHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUH Ha XJOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxaromue (U3NYecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUH (BO3MOXKHO
UCIIOJIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C 00pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHANioB), HAOMIOJeHNEe Tpolecca OOyrnuBaHUS — caxapa IO JICHCTBUEM
KOHIICHTPUPOBAaHHOW CEPHOU KHCJIOTHI, M3YUCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpHOMU
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOHN peakiuu Ha cyib(paT-HOH W HaONIOJeHUEe TMpH3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBAMHU a30Ta, ¢ochopa W MX COCTUHECHUN
(BO3MO’KHO MCITONIb30BaHKUE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YIOOpEHHIHA,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOICTB aMMHaka, IpPOBEICHUE
KAueCTBCHHBIX peaknuid Ha HWOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEPUATIOB), M3YUCHUE MOJENIed KPUCTAUIMYECKHX PElETOK aiMasa,
rpaduta, ¢dymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyueHUE, cOOUpaHue, paclo3HaBaHUe
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO rasza, IpOBEJCHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT u
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHWE C NPOAyKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHelmume
HEMETaJUIbl U UX COCTUHEHUS.

MeTtajliibl M MX COCIUHEHUS

OO0mass xapakTepUCTHUKA XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepronnueckoit cucteMe xumuueckux sneMeHToB Jl. . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBs3b M METAIMYECKas KpUCTAJUIMYeCKas
peléTKka. DNEKTPOXUMUYECKUN ps HaNpsbKeHW MetauioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3ur. CIuiaBsl (CTab, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY W MPOMBIILIICHHOCTH.

[llenounbie MeTauibl: TTookeHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUE U XUMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucremMe xuMuueckux aemeHToB [[. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHus W Kalblus. BaxkHeilme coenruHeHus
KabIus (OKCHUI, TUAPOKCHU, coJin). JKECTKOCTH BOJBI M CITOCOOBI €€ YCTPaHECHHUS.

AnmoMuHui: nonoxkeHue B Ilepumomgmueckoil cucrteme Xumuyeckux snemeHToB [, U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCUIA U THJIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenune B Ilepmommueckoir cucreme xumuueckux osnementoB J[. U.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXAEHUE B Mpupojae. PuU3nNdecKue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u conmu skenesa (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJIyYEeHHE.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C O00pa3laMi METaulIoB M CIUIaBOB, MX (DHU3MUECKUMH CBOMCTBaMH,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HWCIIOIB30BAaHHE BHUIEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KAJBIUs U HATPHUS C BOJAOU (BO3MOKHO HCITOJIb30BAaHUE
BUJIEOMATEPHAIIOB), KCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IMpOIEcca TOPEHHs JKele3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, ATIOMUHUS, LIUHKa, kene3a (II) u sxenesa
(IIT), memgm (II), HaGmrOIeHNE W OMKCAHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJusl U KaiblKsg (BO3MOXHO HCIIONb30BaHHE BUIEOMATEPUAJIOB), UCCiIe0BaHnE aM(OTEPHBIX
CBOWCTB THJIPOKCH/Ia aTFOMUHUS ¥ THIPOKCHJIA [IMHKA, PEUICHHE YKCIIEPUMEHTATBHBIX 33724 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyxKamouas cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM JKM3HU YelIOBEKa. be3omacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomp Mpu XUMHUYECKHUX OXKOrax Hu
OTpaBJICHUSIX.

XYUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpe/bl (TpeieNibHas OMyCTUMAasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

XUMHYECKHH IKCIIEPUMEHT:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

MexnpeaMeTHbIe CBS3H

Peanuzamus MeXNnpeaAMETHBIX CBA3€H MpU U3y4EeHUU XUMHU B 9 Kjacce OCYIIEeCTBIISETCS
yepe3 UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, Tak U TOHSTHH,
SBIISIOIIMXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBeHHO-HAyYHBbIC MOHSITHS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHSI, MAaTEPUAITHI.

O®usnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
PaAMOAaKTUBHOCTh, MOJICKYJa, OJIIEKTPUYECKUIN 3apsl, TMPOBOJHUKH, IOITYIPOBOJIHHUKH,
TUDIIEKTPUKU, (POTO3TIEMEHT, BEIEeCTBO, TeNO, 00BEM, arperaTHoOe COCTOSIHME BEIIecTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIMYECKAss pEMmIETKA, CIUIaBbl, (U3UYECKHE BEIUYUHEI,
€MHUILIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YHAOOpPEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMble, TOIUIMBO, BOJHbIE PECYPCHI.



IIVTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0O0mmiero o0Opa3oBaHuUs
JOCTUTAIOTCS B X0JI€ 00Y4YEHUsI XMMHUHU B €IMHCTBE YU€OHON M BOCIIUTATEIbHON JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMHM M  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IPAaBUIAMHM M HOpPMaMH IOBEJIEHHS U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHA U COLIMATTU3AIIMH 00yJarOIIHUXCSl.

JIMYHOCTHBIE PE3YNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M pacIIMpEeHHUE ONbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, TIOHMMAaHMs 3HAYEHHS XMMHMYECKOH HAayKh B JKM3HM COBPEMEHHOIO OOILECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHONW MH(OpMALME O MepeoBbIX JAOCTHXKEHHUAX U OTKPBITUSIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 YCTpoicTBe
MUpa 1 00IIeCcTBa;

2) rpaKIaHCKOI0 BOCIIUTAHUSA

IPEACTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIETEHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JEATENbHOCTH IIPU BHINOJIHEHUH YUeOHBIX, T0O3HABATENbHBIX 33/a4,
BBIIIOJIHEHUM XMMUYECKMX SKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX IPOEKTOB, CTPEMIICHMS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B TIpoOIecce 3TOW y4yeOHOH NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKHM CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIIEICTBUM TOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUpPOBO33PEHUYECKHE  MPEACTAaBICHHUS O  BEIIECTBE U  XHMHUYECKOH  peakIuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M COCTABIIAIOLINE OCHOBY IS
NOHUMaHMs  CYIIHOCTM HayyHOW KapTUHBI MHUpaA, MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YEJIOBEKAa C MPUPOJHON CPeNloi, O poiu
XUMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHBBI, HANpaBJICHHBIE Ha IOJIyY€HHE HOBBIX 3HAHUU IO XUMHH,
HEoOXoauMBble Ul OOBSCHEHHs HaOJI0JaeMbIX IIPOLECCOB U SBJIECHUM, II03HABATEIIbHOM,
MH(POPMALMOHHOM M YNTATENbCKON KYJIBTYpBI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHM JHUTEPaTypod, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEepec K OOyYEHHMIO M IO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
camM000pa30BaHMIO, TPOCKTHON M HCCIENI0BATEIbCKON AEATEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUS B JAJIbHEHIIEM;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HaHME IICHHOCTH JKHU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0POBBIO,
YCTAHOBKM Ha 3[0pOBbIM 00pa3 >KW3HU, OCO3HAaHHWE IOCJIEACTBUNH M HENPUATUE BPEIHBIX
npuBbIUEK (YMOTpeOJIEHUST aJKOTrojisi, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTHU COOJIIOJCHUS
npaBui 0€30IacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KHU3HH,



5) TpynoBOro BocnuTaHMs:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPpodeccuil 1 Tpyaa pa3IudHOro pojia, yBaKEHHE K
TpyAy W pe3yibTaTaM TpPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
IOPEIMETHBIX 3HAaHUM 1O XHMMHUH, OCO3HAHHBIH BHIOOpP WHAMBHUIYalIbHOH TPACKTOPHHU
IPOJOJDKEHU 00pa30BaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW MPO()eCCHOHAIBHONW NESATEIbHOCTH H
pa3BUTHS HEOOXOMMBIX YMEHHH, TOTOBHOCTD a/IalITUPOBATHCS B IPOPECCHOHATIBHOI cperie;

6) IK0JI0rM4ecKOro BOCIMTAHUSA:

9KOJIOTUYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOro M 0E30MacHOro o0pasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PHU3MUECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUJI O€30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 3J0POBBIO U KU3HHU JIOJCH;

CIOCOOHOCTH TPUMEHSTHh 3HAHMA, IMOJydyaeMble NPU W3YYEHUH XHUMUH, JUIS PELICHUs
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOH, VIS ITOBBILICHHS YPOBHS dKOJIOTMYECKOU
KYJBTYpBl, OCO3HaHMs INI00ATBHOIO XapaKTepa dKOJIOTMYECKHX MPoOJIeM M MyTed MX peleHUs
IIOCPEACTBOM METOJIOB XMMMHM, SKOJIOTMYECKOIO MBIIUICHHS, YMEHUS PYKOBOACTBOBAaTbCS UM B
II0O3HABATEJILHON, KOMMYHUKAaTUBHON U COLMAIILHON IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3yJibTaTOB BBIACISAIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIECHAYUYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUHoTe3a, (akrt, cucrema,
IpoIiecC, SKCIEPUMEHT U PYroe.), KOTOPbIE UCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX NPEAMETOB (OPMHUPOBAThH IPEACTABIECHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe ACUCTBUS (ITO3HABATEIbHBIE,
KOMMYHHKATHBHBIE, PETYJISTHUBHBIC), KOTOpbIe OOecreynBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHUIO y4EOHOU JesTEeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUU 3HAHMM:
pacKpbIBaTh CMBICI XUMHMYECKMX MOHATUH (BBIAENATH UX XapaKTEepHblE IMPU3HAKHU,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUAMH), UCIOIb30BATh MOHATHUS ISl OOBACHEHUS
OTIENbHBIX (DAaKTOB W SIBICHHUH, BBIOMpATh OCHOBAaHMS M KPUTEPUH IS KJIACCH(PHUKAIMU
XUMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKLUi, YCTAHABINBATh PUYMHHO-CIICCTBEHHBIE CBSI3U
MEXIy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYKAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), 1€1aTh BBIBOABI U 3aKJIIOUECHHUS;

YMEHHME MPUMEHATH B MPOLIECCE NMO3HAHUS MOHATUA (MPEAMETHBIE U METAlpEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMHH, MpPeoOpa3oBbIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJIEJIbHBIE MPEJCTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMyna M YpaBHEHHME XMMUYECKOH peakUuu — IpU pPELIeHUH Yy4eOHOo-
IIO3HABATEJIBHBIX 3alad, C Y4ETOM OTHUX MOJEIBHBIX MPEICTAaBICHUM BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKUA HM3YYaeMBIX OOBEKTOB — XMMHUECKUX BEIECTB U
XUMHUYECKHX PEaKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYHS B U3y4aEMBbIX IIPOLECCAX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareJLCKHuE AelCTBHUA:

YMEHME HCIOJIb30BaTh IOCTABJIECHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMBIX CYXKICHHI;



NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AlMM M MPOBEICHHUIO YYEHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJBI MO pe3yIbTaTaM IPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJIesIaHHOM pabdoTe.

Pabora ¢ undopmaunmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 HOpM IIPECTABICHHUS, TTOJIYIaeMYIO U3 Pa3HBIX UICTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpATypa
XUMHYECKOTO COJIEp)KaHMsI, CIIpaBOYHBbIE MOCOOMs, pecypchl HWHTepHeTa), KpPUTHUYECKU
OLICHUBATh MPOTUBOPEUUBYIO  HEJOCTOBEPHYIO MH(OpMaLINIO;

YMEHHE MPUMEHSTh PA3TUYHBIE METOJIBI M 3alPOCHI MIPH MOUCKe U 0TOOpe MH(OpMAIK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTpeNIeIEHHOTO THUIIA, TMPUOOPETEHHE OMbITa B OOJACTH HCIOJb30BaHHUS HWH(OOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJaJIeHUEe KYJIbTYypOil aKTUBHOI'O HCIOIb30BaHUS Pa3IMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBIOMPATH ONTUMATBHYIO (OpMYy MpeACcTaBlICHUS
uH(pOpMAILlMKM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 33a/1a4yll HECJIOKHBIMU CXEMaMH, IHUarpaMMaMu,
npyrumMu popmamu rpa Uk U UX KOMOUHAITUSIMH,

YMEHHE HCMOJb30BaTh M aHAJIM3UPOBATh B MpoOlEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JESATEIILHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEITbCKOTO X03SICTBAa M TPaHCTIOPTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOJHON CPELBI.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHHUs 3aJlaBaTh BOMPOCHl (B XoJe Auaiora W (WJIH) JIUCKYCCHU) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYITHpPOBATH CBOM TMPEAJIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIIATh MOJyUYE€HHBIE PE3YJIbTAaThl TI03HABATEIHHON JESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pPe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAaHHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOCKTA);

yMEHHsI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEIbHOU U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MpPU PEUICHUH BO3HHUKAIOMIMX NpoOJieM Ha OCHOBE yuéra
Oo0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBID», KOOPAHHAIIMS COBMECTHBIX JACHCTBHIA, ONpEAeIeHIEe KPUTEPHUEB MO OIICHKE KavyecTBa
BBITIOJTHEHHOU pabOTHI U IpyTHe).

PeryasitTuBHbIe YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIBLHO OMPENEISITh EeNU JACSITeIbHOCTH, IIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JACSITETHHOCTb, BBIOMPATH
HanOosiee 3G(EKTUBHBIE CMOCOOBI  pEIICHWS YYEOHBIX ©  TMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpuTM IEHCTBUN MpuU
BBITIOJTHEHUH 33JaHUl C Y4ETOM TMONYYCHHs] HOBBIX 3HAHMA 00 H3y4yaeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIIUAX, OIICHUBATh COOTBETCTBHE IMOJYYCHHOTO pe3yjIbTaTa 3asBICHHON IENH,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeéMble B YCIOBUU 3aJIaHUH.

HNPEJMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3ydbTATOB IO OCBOCHHIO OO0S3aTENBHOTO COACpKAHWS,
YCTaHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TpOrpaMMoi, BBIJCISIIOT: OCBOCHHBIC
0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBHIA, crenuduueckue s
npeaMeTHo obnactu «XHUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYECOHBIX U HOBBIX CUTYaI[UsX.



K xoHiy oOyuenus B 8 kiiacce npeamMeTHble pe3yabTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaXKaTh

c(OPMHPOBAHHOCTD y 00YYAIOIINXCSI YMEHHU:
®  pacKpblBaTh CMBICII OCHOBHBIX XUMHYECKMX [MOHSTHI: aroMm, MOJeKyIa,
XUMHUYECKHUM JIEMEHT, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIo
3JIEMEHTAa B COCIMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKIus, KIacCU(PUKAIIHS
peakuuii: peakliui COeAMHEHUS, PEaKLUK Pas3NIoKEeHUs, PEaKIuy 3aMEeIEeHUs, PeaKI1
0o0MeHa, K30- U IHJAOTEPMHUYECCKHE PEaKIINH, TEIIOBOM 3P (HEKT peakiuu, siapo aToma,
DJIGKTPOHHBIN CIIOM aroma, aToMHas OpOWTalb, pajuyC aromMa, XUMHUYECKas CBS3b,
MOJISIpPHAsE ¥ HENOJsipHash KOBAJIGHTHAas CBs3b, MOHHAsA CBs3b, WOH, KaTHOH, aHUOH,
pacTBop, MaccoBas A0 BellecTBa (IPOLEeHTHAs! KOHLIEHTpAalKsl) B pacTBOPE;
®  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U TPUMEHSTH
9TH MOHATHUS IPU OMMCAHUU BEUIECTB U UX MPEBpaIlleHU;
®  HCIOJIB30BaTh XMMHYECKYIO CHMBOJUKY JUISI COCTaBJICHUsS (OPMYIN BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUN;
®  OmpeleNsITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHHSX, CTENICHB
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJAMHEHUSAX, MPUHAAJIEKHOCTh BEIIECTB K
OTIpeNieIEHHOMY KJIacCy COEIMHEHMH 1o ¢OopMynaM, BHJ XUMHUYECKOW CBSI3U
(koBaJIeHTHAs! M HIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;
e packpeiBaTh cmbica  [lepmogmueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAaHUE TMEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKUX
3JIEMEHTOB OT UX MoJIoxkeHus B [lepuonnyeckoii cucreme, 3aKOHOB COXPAHEHHUS MaCChI
BEIIECTB, TOCTOSHCTBA COCTAaBa, aTOMHO--MOJIEKYJISIPHOTO yYEHHs, 3aKOHa ABOraipo;
®  ONUCHIBATh M XapakTepus3oBaTh TaOnmuuHylo ¢opmy llepuoanueckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas moArpynma (A-rpymma)» u
«mobouynas moarpynna (b-rpymma)», maneie ¥ OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOphIe UMeIOTCs B Tabnuie «l[lepuogudeckas cucteMa XUMHUYECKUX
sneMmeHToB J[. 1. MenzaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpezesieHle UxX Mo JIEKTPOHHBIM CIIOSIM);
e  iaccu(UUUpPOBATh XHMMHUYECKHUE OJEMEHTHI, HEOpPraHMYeCKHe BEIIECTBa,
XUMHUYECKHE peakiuu (MO YHCIy U COCTaBy YYACTBYIOIIMX B PEAKIUU BEIIECTB, IO
TETIOBOMY 3P PEeKTY);
®  XapakTepu3oBaTh (OMHCHIBaTH) OOIIME XUMHUYECKHE CBOWMCTBA  BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPK/as OMHCAHUE MPUMEpPAMHU MOJIEKYISIPHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;
®  [POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX KaueCTBEHHOTO
CcOoCTaBa, BO3MOXKHOCTH TPOTEKaHHUS XUMHUYECKHX MpPEBpalIeHU B pa3IM4HbIX
YCIIOBHUSIX;
®  BBIYHUCIATH OTHOCHUTEIBHYIO MOJEKYISAPHYIO M MOJIIPHYIO MAaccChl BEILECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa M0 (OpMYyJie COCTUHEHHUS, MAaCCOBYIO JOJIIO
BEIL[ECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKlIuu;
®  [PUMEHSATH OCHOBHBIE OIEpPAlMd MBICIUTEIbHON NEATeTbHOCTH — aHallu3 U
CHUHTE3, CpaBHEHHME, O00O0O0IIEeHHE, CHCTeMAaTH3alHI0, KIacCU(DUKAINIO, BBISBICHUE



MPUYNHHO--CIIEICTBEHHBIX CBSI3€H — JJI1 U3y4EHUS! CBOWCTB BEIIECTB U XUMHUYECKHX
peaKIuii, eCcTeCTBEHHO-Hay4YHble METOJbl IO3HAHUS — HaONIOJCHUEe, H3MEpEHue,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );
e  Cle[OBaTh IpaBHJAM IMOJB30BAHUS XMMHUYECKOH MOCYA0i W J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHusi C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMHU MO BBIMOJHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U coOMpaHUIO ra3000pa3HBIX BeHIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOTO BELIECTBA, INIAHUPOBATH
U MPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C TIOMOITBI0 HHAUKATOPOB (JTakmMyc, peHodTanent, METUIOpaHK U IPYTHUeE).

K xonIty oOyuenus B 9 kijiacce mpeaMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaXKaTh

c(OPMHPOBAHHOCTD y O0YYAIOIINXCSI YMEHUH:
®  DPaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHHA: XMMHUYECKHH 3JICMEHT,
aToM, MOJIeKyjJa, HMOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIIOXKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKHCIIECHUS, XMMHUYECKas peakuus,
XUMHUYECKasi CBSA3b, TEIUIOBOM 3(PPEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SIEKTPOJIUTUYECKAs AUCCOLUAIMS, PEaKIMH HOHHOTO
oOMeHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE, 00paTHUMbIe U HEOOpAaTHUMbIE PEaKIiH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKUCIUTEIb,  BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(KOBaJIeHTHasi, HWOHHAs, METAJUIMYeCKas), KpUCTAJuIMYecKas pemérka, Koppo3us
METaJUIOB, CIUJIaBbl, CKOPOCTh XUMHUYECKOW pEaKIMH, TMpPEeIe]bHO JOIMYCTHMAas
koHneHnTpanus [1JIK BemecTna;
®  WUIIOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XMMHYECKHUX MOHATUI W NPHUMEHSTh
9TH MOHATHUS IPU OMMCAHUU BEUIECTB U WX MPEBpaIlleHU;
®  UCMOJB30BAaTh XUMHUYECKYIO CHMBOJMKY JJIsl COCTaBJICHUS (OPMYJN BEIIECTB U
ypaBHEHUN XMMHUUYECKUX PEAKIUN;
e  ompeneniaTh BAJIEHTHOCTb M CTENEHb OKHCICHHMS XHMHUYECKHX D3JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEHIECTB K ONPEAeTIEHHOMY
KJIacCy COeNMHEHHMH 1Mo (opmyniaMm, BHJI XMMHUYECKON CBS3U (KOBaJCHTHAsi, MOHHAs,
MeTaJUIn4yecKas) B HEOPraHMYECKUX COCOUHEHHUAX, 3apsi HOHA MO XUMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COCIUHEHU, THUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;
e  packpeiBaTh cmbica [lepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPHUPOBATh €ro MOHUMAHHE: OMUCKHIBATh U XapaKTepHU30BaTh TAOINYHYIO0 POopMY
[lepronnyeckoil CUCTEMBl XUMHUYECKUX ODJIEMEHTOB: pa3inyaTh IOHATHS «TJIaBHAs
noarpynna (A-rpymmna)» u «mobounas noxarpynmna (b-rpynmna)», mansie u Oosnblime
NepUobl, COOTHOCUTH 0003HAYEHHUsI, KOTOPbIE UMEIOTCS B TIEPUOAMYECKOM Tabnulle, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YuciIo IEKTPOHOB U paclipeielIeHUue UX 10 IEKTPOHHBIM CII0SM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB M HX
COEIMHEHUH B MpeJienax MalbIX MEepUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;
e  iaccuuUUUpPOBaTh XHMMHUYECKHUE OJEMEHTHI, HEOpPraHMYeCKHe BEIIECTBa,
XUMHUYECKHE peakiuu (MO YHCIy U COCTaBy YYaCTBYIOIIMX B PEaKIUU BEIIECTB, IO
TETIOBOMY 3P PEKTY, 0 U3MEHEHHUIO CTETICHEH OKUCIICHUS! XUMHUECKUX JIEMEHTOB);



®  XapakTepu3oBaTh (OMMCHIBATH) OOIIME U CHEHH(PHUUECKUE XUMUYECKHUE CBOWCTBA
IPOCTBIX U CJIOKHBIX BEIECTB, MOATBEPKIasi ONMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINH;

®  COCTaBJIATH YPAaBHEHUS AIIEKTPOIMTUYECKOH IMCCOLMALUM KUCIIOT, IIEeNoYed u
COJICH, MOJIHBIE W COKpAIICHHBIE YpaBHEHHUS PEaKLUUi MOHHOTO OOMEHa, ypaBHEHHUS
peakiyii, TMOATBEPKIAIOMMX  CYIIECTBOBAHWE TCHETHYECKOM  CBSI3U  MEXKIY
BEILIECTBAMH Pa3IMYHbIX KIJIACCOB;

®  DPaCKphIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxiuii
IIOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOrO OajlaHCca ATUX peaKIuii;

®  [POTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTpPOCHUS,
BO3MOXHOCTH ITPOTEKaHHUs XMMUYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

®  BBIUUCIATH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOIO IEMEHTa M0 (OpMyJie COEJUHEHNUs, MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOAMUTDH PACUETHI [0 YPABHEHHIO XUMUUYECKON PEaKLIny;

e  coOmojaTh NpaBWiIa IMOJb30BaHMS XUMHUYECKOW IOCYIO0H M J1abOpaTOpHBIM
000pyJIOBaHUEM, a TaK)Ke IpaBHja OOpAIICHHS C BELIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSMU 110 BBIOJHEHUIO Ja00pPAaTOPHBIX XUMHYECKUX OMBITOB IO MOJTYYEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

®  TPOBOIUTH pEAKIMH, MOATBEPXKIAIONINE KAYeCTBEHHBIH COCTaB Pa3IUYHBIX
BEILIECTB: PACIO3HAaBaTh ONBITHBIM NMYTEM XJIOpPHUI-, OpoMHUI-, MOAMI-, KapOOHaT-,
doctar-, cummkar-, cyabpaT-, TUAPOKCUI-HUOHBI, KATUOHBI AMMOHHUS U HOHBI
U3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pAcCTBOPAaX HEOPraHUYECKHX
BEILIECTB;

®  [PUMEHATh OCHOBHBIC OIEPAIMU MBICIUTENBHON JEATEIIBHOCTH — aHalu3 Hu
CHUHTE3, CpaBHEHHME, O0O0O0OILIeHHe, CUCTEeMaTU3alUI0, BBbISBICHHE IPUYMHHO-
CJIEZICTBEHHBIX CBsI3eH — U1 M3Y4YEHHUS CBOICTB BEIECTB U XUMMUYECKUX PpEaKIHi,
€CTeCTBEHHO-HAyYHbIE =~ METOABl  TO3HAHUS  —  HAONIOACHME,  HM3MEpEeHHeE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
No KonnuecTBo yacos DneKkTpoHHbIe (IU(PPOBHIE)
a/n HaumenoBanue pa3ienoB U TeM IpOrpamMMbl Koutpomsasic | TIpakTaueckue o0Opa3oBaTenbHbIC
Bcero pecypcesl
paboThI paboThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NOHATHS
11 XuMust — BakHas 00JIaCTh €CTECTBO3HAHMS U TPAKTUIECKON 5 ) bubmmoreka [JOK
) NEeSATEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢c
bubmunoreka LIOK
1.2 BeniecTBa u XumMuyeckue peakiuu 15 1 https-//m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
bubmunoreka LIOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcumax 6 1 hitps:/m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopoa.Ilonsitue o kucnorax u comnsix 8 1 https-//m.cdsoo.rw/7f41837c
Bbubmunoreka LIOK
2.3 Boga. PactBopsl. [TonsiTne 06 ocHOBaHUAX 5 1 https-//m.edsoo.ru/7f41837c
. but6mmoreka [IOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSAUHEHUMN 11 1 1 https-//m.cdsoo.rw/7f41837c
Uroro no pazgeny 30

Pasznea 3. [lepuognueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /I. M. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKAasI
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMU

31 [lepuonnueckuii 3akoH u [lepuoanueckas cuctemMma XMUMUYECKUX 7 1 bubmmoreka [JOK
) snemenToB J[. . Mengnene-eBa. CTpoeHue aroma https://m.edsoo.ru/7f41837¢c
3.2 Xumuyeckas cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIBLHBIEC PEAKIIUU 9 1 bubmaorexa LIOK
) ’ https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
Hroro no pazneny 16 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 2 bubmmorexa IJOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 6
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9 KJIACC

No KonnyecTBo 4acoB DOnekTpoHHbIC (IU(PPOBLIE)
HaumenoBanue pa3ziesnioB 1 TeM MPOrpaMMBbl
n/m Beero Kontponbusie  IlpakTuueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
Pasznen 1. BenecTBO U XUMHYECKHE PeaKIUU
L1 [ToBTOpenue u yriryOiaeHne 3HaHUI OCHOBHBIX pa3/ieioB Kypca 8 5 bubmmoreka [IOK
Kjacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKHUX PEAKIIUM 4 bubnmorexa LHOK
https://m.edsoo.ru/7f41a636
13 DNEeKTpOoIUTHYECKAs AUCcoManus. XUMUUECKHUE PEAKIINH B 2 1 1 bubnuoreka [IOK
pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
)1 OO1as xapakTepuCTHKa XUMUYECKUX 1eMeHTOB VIIA-rpymnmnsbl. 4 1 bubmmoreka [JOK
lManorenst https://m.edsoo.ru/7f41a636
9 OO01mas xapakTepucTuKa XuMudeckux meMeHToB VIA-rpynmsl. Cepa 6 bubmmoreka [JOK
U €€ COeIUHEHUS https://m.edsoo.ru/7f41a636
)3 OO01mas xapakTepuCTHKa XUMUYIECKUX AIIEMEHTOB VA-rpynmsl. A30T, 7 1 bubanorexa [HOK
docdop 1 UxX coeqMHECHUS https://m.edsoo.ru/7f41a636
54 OO11as XxapakTepuCcTUKa XUMUYECKUX JIeMEeHTOB [V A-rpynmsbl. g 1 ) bubmmoreka [JOK
Yraepon U KpEMHHUM U X COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3zgen 3. MeTa/uibl M HX COeTMHEHUSA
. bubmmoreka [JOK
31 Obupe CeOHCTBa METaNIOR 4 https://m.edsof)l.ru/7f413636
3.2 Baxkneiime MeTaJUIbl U UX COCTUHEHUS 16 1 2 bubmuorexa [JOK
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Hroro no paszneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BemectBa aTepual 3 €JIOBEKa 3 buGnnorexa LIOK
’ HIECTRA 1 MATCPHAIIBL B AKH3HI HCTI0B https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
p Hoe BheMs 3 bu6mmoreka [IOK
e3epB p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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ITHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KonuuecTBo 1yacos
Ne Tema vboKa K 1 ®opMa TeKylero DJEeKTpOHHBIEC TU(PPOBBIC
/T yp Bcero OHTPOJIbH PaKTHECCKUC KOHTPOJIS 00pazoBaTeNbHBIC PECYPChI
bI€ pabOTHI paboTsl
[Ipenmer xumuun. Pose XuMuu B KU3HU CocrapiieHue IiaHa, bubmunoreka LIOK
1 1 .
yenoBeka. Tena u BemecTa YCTHBIN OTIPOC https://m.edsoo.ru/ff0d210c
2 [TonsTe 0 MeTOnaX NO3HAHUS B XUMUU 1 Hpesenratus, bubmmorexa HOK
8 co0OMIeHus https://m.edsoo.ru/ff0d227¢
VYcerHblii onpoc
[Tpaktuueckas padota Ne 1 «IIpaBuia paboTh B poc,
3 1aGOpATOPHH 1 TPHEMBI OBPALIICHHS C 1 1 nmpakTuueckas padora,  bubmmoreka [JOK
MUChMEHHBIC OTBETHI Ha | https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYI0OBAHUEM)
BOIIPOCHI
4 Uucrele BemecTBa U cMec. CriocoOsl 1 VYeTHbli onpoc, bubnmoreka [JOK
paszeneHus cMecen JOMaIHss paboTa https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padorta Ne 2 «Pa3nenenue
5 cafeceﬁ (Ha I/III)VIG € OUMCTKH n(fllsa €HHOU 1 1 [TpakTudeckas pabora bubmorexa I[IOK
pHMep p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMEL 1 MOICKVIIEL 1 YcerHbI# onpoc, bubnuoteka [JOK
Y JoMaIrHss pabora https://m.edsoo.ru/ff0d2a6c
Kpoccso
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 P ememfel[;a A bubmuoteka [JOK
XUMHUYECKHX IJIEMEHTOB P e, https://m.edsoo.ru/ff0d2be8
XUMHYECKUH TUKTAHT
3 ThOCTLIE 1 CIIOKHLIE BELleCTEA 1 Pabota ¢ kapToukamu, Bubmuotexa [JOK
P B YCTHBIN OTIPOC https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 TBopueckas paborta bubmorexa I[IOK
YIUIpHOE ¥4 p p https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. .
IH YcerHbI# onpoc, pabota bubmuoteka [JOK
10 Xumnueckas popmynna. BaneHTHOCTh aTOMOB 1
C KapTOYKaMH. https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX 3JIEMEHTOB
1 OtHoOcHTeNbHAsA aTOMHAs Macca. 1 OpoHTaIBHBIN OIIPOC, bubmuoreka [JOK
OTHOCHTEIbHAS MOJICKYJISIPHAs Macca peleHue 3aaad https://m.edsoo.ru/ff0d323c¢c
12 MaccoBas 101151 XUMHUYECKOTO 3JIEMEHTA B 1 YcTHBIN ompoc, paboTa bubmmoreka [JOK
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COCAUHECHUU C KapTOYKaMH. https://m.edsoo.ru/ff0d350¢
13 KonuuecTtBo BeniecTBa. Mosb. MossipHast PaGoTa ¢ KapTouKamH bubmunoreka LIOK
mMacca ' https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SABICHUA. YcrHbI# onpoc, pabota bubmuoteka [JOK
XuMu4ecKasi peakiusi C KapTOYKaMH https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBHs MPOTEKaHUS XUMUYECKUX YcrHblif onpoc, paborta | bubaunorexa LIOK
peakiui C KapTOYKaMu https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MacChl BEIIECTB. }{Iciﬁiﬁl{:ip% 160Ta’ bubmmoreka [JOK
XUMHYECKUE YPAaBHCHHS . https://m.edsoo.ru/ff0d3b88
Y TIMCbMEHHBINA OTIPOC
Knaccnpukanusa XMMHYECKUX PEaKIIUN
17 (coenHH(gHHﬂupasnomeHHﬂ sa 15 emelllmﬂ ITucbMeHHBIE OTBETHI. bubmuoreka [{OK
’ ’ ’ Pabota ¢ kapToukamu https://m.edsoo.ru/ff0d3{34
oOMeHa)
Brlunciaenus konuuecTBa, MacChl BEIIESCTBA 110 bubmunoreka LIOK
18 . Pabota ¢ kaproukamu. )
YpaBHEHUSAM XUMUUYECKHUX PEaKIIUMA https://m.edsoo.ru/ff0d5708
19 M. B. JIOMOHOCOB — y4E€HBIN-3HIIUKIIONEINUCT. [IpezenTanus, but6mmoreka [IOK
O0001IcHNEe U CHCTEMAaTH3alKs 3HAHUIH cOOOIIEeHHS https://m.edsoo.ru/ff0d40c4
KontponbHas padora Nel mo reme «BermiectBa Bu6muotexa [JOK
20 U XUMUYCCKUE PEAKITHI KontponkHas padora https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa. Coobmenns,
21 Kucnopon — sneMeHT ¥ mpocToe BEMIECTBO. TpesCHTALIA Bubmzorexa HOK
O30 pemerIe 3aja4, https://m.edsoo.ru/ff0d448e
YCTHBIU OIpOC
duszndeckre ¥ XUMUYECKHIE CBOMCTBA N .
2 KHCIOPOTA (PEAKIIH OKHCICHHS, TOPCHHC). VYcerabiii u mucbMeHHBIH | bubmmoreka [JOK
’ orpoc https://m.edsoo.ru/ff0d4614
[NousTie 00 OkcHmax
CriocoOBI TOJYYEHHS KUCIOPOoaa B CocrapiieHue miaHa
23 naboparopuu qupOMHI_HJIerHOHCTI/I. XapaKTEePUCTUKHU bubmmorexa HOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucioposa KHCJIOpO/Ia
TenmoBoit 3 PEeKT XUMHISCKON peaKIIun IIpe3enTamus
24 MIOHSATHUE O T%}?MOXI/IMI/I‘IGCKOM y}l;)aBHgHHI:I ;)emeHHeu 3a£[aq bubmorexa [IOK
’ . ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTEPMHUUCCKUX PEAKITHIX YCTHBIN OTIPOC
75 TommBo (HedTh, yroibs U MeTaH). 3arps3HeHNe [Ipesenranus, bubnuoreka [JOK

BO3/yXa, CIIOCOOBI €ro MPeI0TBPALLICHHS

peumicHucC 3aaa4,

https://m.edsoo.ru/ff0d4cda
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YCTHBIN OIIPOC

[IpakTuueckas padora Ne 3 o reme

bubmunoreka LIOK

26 «[Tonyuenue u cobupanue Kuciaopoaa IIpakTrueckas padora
ya N P poza, p p https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTBY
[IpesenTanus,
Bonopoa — sneMeHT u mpocToe BEIIECTBO. COCTaBJICHHE IIaHAa but6mmoreka [IOK
27
Haxoxnenue B npupoze XapaKTEPUCTHKHI https://m.edsoo.ru/ff0d4dd0
BOJIOpOA
8 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA YcrHblii onpoc, bubnuoteka [JOK
Bojtoposa. [Ipumenenue Bogopoaa TecToBas paboTa https://m.edsoo.ru/ff0d4dd0
29 ITougaTHE O KUCIIOTAX U COJIIX YcTHbii onpoc, bubmuorexa LIOK
TecToBas paboTa https://m.edsoo.ru/ff0d50d2
30 Croco0Bb!I MOJIydeHHST BOAOPOAA B 1a00paTOpUn PpoHTATLHRI OIPOC, Bubmorexa HOK
ya AOPOA patop perieHue 3aaaq https://m.edsoo.ru/ff0d4dd0
IIpakTrueckas padora Ne 4 o teme
31 «ﬁon eHHe U Ic)0614 a”Hue BOAOPOJa, U3yUCHUE IIpakTrueckas padora bubmuorexa LIOK
yqv p poa, M3y P p https://m.edsoo.ru/ff0d4{42
€ro CBOWCTB)
. Pemenue 3amau but6mmoreka [IOK
32 MoasapHblil 006EM Ta30B. 3aK0H ABOrajapo >
P P cooO1ienne https://m.edsoo.ru/ff0d542¢
Beruucinenus 00bEma, KOJIMYECTBa BELIECTBA
33 rasa 1o €ro I/ISBGCTHOIVI KOJINYECTB Ilfe eCcCTBa Pemrenue 3agau bubmuorexa LIOK
- y y Bemt Aad, https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Beruucinenus 00bEMOB ra30B 0 YPABHEHUIO
34 €aKIMH Ha OCHOBE 3aKOHA 06Lé1}:41:{mx Pemenue sanad, bubmuorexa LIOK
peakdl . JoMaIrHss pabora https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
CocraBiieHue Iiaga
35 duznueckre 1 XUMUYECKUE CBOMCTBA BOJbI XapaKTEePUCTUKU Brbmaorexa IIOK
A P P ’ https://m.edsoo.ru/ff0d587a
MPE3CHTAIHS
36 CocraB ocHoBauuii. I[Touarre 00 HHAUKATOpAX Yerblit u micemenelit | bubmorexa LOK
) A p orpoc https://m.edsoo.ru/ff0d59e2
Bona xak pacrBopurens. HackleHHBIE 1 . "
37 Helfacm epHHBIe paCTBO Bl MaIéfZOBaSI OJIA Yerblit u ucemennelit | bubmiorexa LOK
! P PBL a OTIpOC, peIlIeHUE 3a1a4 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
38 [IpakTuueckas padora Ne 5 o reme [TpakTuyeckas pabora bubmuoteka [IOK
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«IIpuroroBiieHHE PACTBOPOB C OIIPEACIEHHON
MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/ff0d5eba

Okcuapl: cocTaB, Kiaccudukanus,

VY CTHEIN U TUCEMEHHBIH

bu6mmoreka [IOK

39
HOMEHKJIaTypa OIPOC, pelIeHHE 3aa4 https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHUE CBOMCTBA N N
40 KI/ICJ'Iy;FHI)IX OCHOBHBIX ¥ aM(pOTEPHBIX ¥ CTHBIH HCEMCHHIIE bubmmorexa HOK
’ p orpoc https://m.edsoo.ru/ff0d664e
OKCHJIOB
41 OcHoBaHWusI: cOCTaB, K1accudukanus, VY CTHBIN TMCHbMEHHBII bubmunoreka LIOK
HOMEHKJIaTypa ormpoc https://m.edsoo.ru/ff0d67ca
42 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA Y CTHBIN NTUCbMEHHBIN bubmuoteka [JOK
OCHOBaHUH ormpoc https://m.edsoo.ru/ff0d67ca
43 Kucnotsr: cocraB, kiaccudukanms, VY CTHBIN MMCHhMEHHBIN bu6mmoreka [IOK
HOMEHKJIaTypa OIpoc https://m.edsoo.ru/ff0dfee2
N Y CTHBIA NUCbMEHHBIN bubmoreka [{OK
44 [TonyuyeHnue u XMMUYECKHE CBOMCTBA KUCIIOT
OTPOC, XUM. TUKTAHT https://m.edsoo.ru/ff0dfee2
Y CTHBIN U MTUCbMEHHBIN
Conu (cpemHue): HOMEHKIIATypa, CoCcoOb . bubmmoreka [JOK
45 o OIIPOC, XMMUYECKHUI
MOJTYYCHUS, XHMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
JTUKTaHT
[IpakTuueckas padota Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmoreka [JOK
46 [TpakTrueckas pabota
«OCHOBHBIE KJTACChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7¢c
COEIUHEHUIN»
YCTHBIA U THCHMEHHBIN
I'eneTnueckas cBsI3b MEKy KilaccaMu N but6mmoreka [IOK
47 N OMPOC, XUMHYECKUI
HEOPraHMYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
JTUKTaHT
Y CTHBIN 1 MTUCbMEHHBIN
48 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN orpoc,paboTa ¢ bubmorexa I[IOK
poc.p https://m.edsoo.ru/00ad9cb2
KapTOYKaMu
KonTtponbras padota Ne2 o teme "OCHOBHBIE bubnuoreka [JOK
49 o KontponbHas padora
KJIACChl HEOPTaHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIIACCUPUKALIAN .
50 xmgnqecxnx 3JIEMEHTOB I(P[OHSI]”}II/IG 0 rpymnmax YCTHEIH onpoc, bubmorexa [IOK
’ pyn co0OMIeHus https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
51 [lepuonnueckuii 3akoH u llepuoanueckas YcrHblii orpoc, bubmmoreka [JOK
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crucTemMa XMMHAYECKUX anemMeHToB /[, U.
Menneneena

npeseHranus «J1. 1
Menneneeny»

https://m.edsoo.ru/00adas52c¢

VY CTHEIN U TUCEMEHHBIH

bu6mmoreka [IOK

52 Ilepuoapl, rpynnel, HOATPYIIEI
PHOJIBL, TPYHIIBL, HOATPYT orpoc https://m.edsoo.ru/00ada52c
Y CTHBIA U MACEMEHHBIN
53 Ctpoenue atomoB. CocTaB aTOMHBIX SIJIED. OIIDOC. DABOTA ¢ bubmuoreka [JOK
M3oTomsl poc, p https://m.edsoo.ru/00ada342
KapTOYKaMu
CrpoeHue JIeKTPOHHBIX 000JI0UEK aTOMOB VY CTHBIN U NMCbMEHHBII Bubsorexa [IOK
54 3eMeHTOB [lepnonnueckoi cucrteMs! /1. 1. orpoc, pabora ¢
proxn A poc, p https://m.edsoo.ru/00ada6bc
Meneneena KapTOYKaMH
XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA 10 Y CTHBIN 1 MTUCbMEHHBIN Bubsorexa [IOK
55 ero nojoxeHnuro B Ilepuogudeckont cucreme /1. orpoc, padora ¢
P A poc, p https://m.edsoo.ru/00ada824
H. Meunneneena KapTOYKaMHU
3nauenue [leproanyeckoro 3akoHa s CooO1ienus, Bubsorexa [IOK
56 a3BUTUS Hayku U npakTuku. /1. 1. Mennaences pe3eHTanus, padora ¢
P . YK P A P P https://m.edsoo.ru/00ada96e
— y4€HBIH, Me1aror U rpakKJaHuH KapTOYKaMH
VY CTHEIN U TUCEMEHHBIH
57 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB OIIDOC. PABOTA C bubmuoteka [JOK
XUMHYECKHUX DIIEMEHTOB poc, p https://m.edsoo.ru/00adaab8
KapTOYKaMH
VY CTHEIN U TUCEMEHHBIH
58 Honnas xuMuueckas cBI3b orpoc, padora ¢ Bubmorexa HOK
poc, p https://m.edsoo.ru/00adac34
KapTOYKaMH
VY CTHEIN U TUCEMEHHBIH
59 KoBanenTHas monsgapHag XxuMuueckas CBSI3b orpoc, padora ¢ Bubmorexa HOK
p poc, p https://m.edsoo.ru/00adaab8
KapTOYKaMH
Y CTHBIA U MUCEMEHHBIN
60 KosanenTHas HenmoyiapHas XUMHU4YecKas CBI3b orpoc, pabora ¢ bubmuorexa LIOK
p poc, p https://m.edsoo.ru/00adaab9
KapTOYKaMu
Kontponbnas padota Ne3 no teme «CtpoeHue
61 KontponbHas padora
aToMa. XUMHWYECKas CBSI3b)
Y CTHBIA U MUCEMEHHBIN
bubmunoreka LIOK
62 CreneHb OKUCTICHUS ompoc, paboTa ¢

KapTOYKaMHU

https://m.edsoo.ru/00adae28
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YcrTHbIif onpoc, paboTa

bubmunoreka LIOK

63 OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI 1 ¢ KapTouKam https://m.eds0o.ru/00adb076
64 OKHUCINUTENIN U BOCCTAHOBUTEIN 1 ?)71;: ng P :GE?SI;MeHHHH bubmuorexa LIOK
poc, p https://m.edsoo.ru/00adb076
KapTOYKaMHU
65  O0001EeHNEe U cUCTEMATHU3AIMS 3HAHUI 1 3)71;: ngm :GE?SI;MeHHHH Bubmorexa HOK
m I poc, p https://m.edsoo.ru/00adb486
KapTOYKaMHU
l'omoBast KOHTpOJBHAS but6mmoreka [IOK
66 T'onoas xontponbnas pabora ! pabora https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O6001IeHNE U 1 zlrngé’m :GEI;I;I’CMeHHHH bubnuoteka [JOK
CUCTEMATU3AaIUs 3HAHUN poc, p https://m.edsoo.ru/00ad9cb2
KapTOYKaMHU
o VY CTHEIN U TUCEMEHHBIH
68 PeseprubIit ypok. O6001IeHNE 1 1 onpoc, paboTa ¢ bubnuoreka [JOK

CUCTeEMaTHU3anus 3HaHUU

KapTOYKaMu

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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9 KVIACC

No KonnuectBo yacoB DIIEKTPOHHBIE
. Tema ypoka dopwma Tekymero = uudpossie
n/n KonTponbHbI [IpakTruecku
Bcero OHTPO © pa eckne KOHTPOJIS oOpasoBarenbHbIC
paboThl paboThl
pecypchl
. Bu6muotexa [JOK
ITepuoanueckuit 3axoH. [lepuoanueckas cucrema .
1 1 YcTHBII onpoc https://m.edsoo.ru/00a
xuMu4ueckux 3yemenToB . . MenaeneeBa
db59e
. JlomarHsist bubmoreka [{OK
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMUYECKUX .
2 SIEMEHTOB TIEPBEIX THEX IIEDHOIOB 1 paboTa, yCTHBIN https://m.edsoo.ru/00a
p p P orpoc db6b6
JlomarHsist bubmoreka [{OK
Knaccudukanus u HoMeHKIIaTypa HEOPraHUYEeCKUX .
3 1 paboTa, yCTHBIN https://m.edsoo.ru/00a
BEIIICCTB
orpoc db7e2
. Jomartssis bubmmoreka [JOK
Bunbl xuMudeckoil CBSI3U U TUITBI KPUCTATNTHYECKUX .
4 N 1 pabota, yCTHBII https://m.edsoo.ru/00a
peméToK
orpoc dbac6
Knaccudukanmst XuMHUIeCKUX peakIfii Mo pa3TudHbIM YcrHpiii ompoc, bubmuorexa LIOK
5 p p 1 pabota ¢ https://m.edsoo.ru/00a
npu3HaKaM
KapTOYKaAMU. dbcb0
. YeTHbI onpoc, bubnuoteka [JOK
[TonsiTne 0 cCKOpOCTH XMMUYECKOU peakunu. [Tonsitue o
6 1 pabota ¢ https://m.edsoo.ru/00a
TOMOTEHHBIX U T€TePOTCHHBIX PEAKITUIX
KapTOYKaAMU. dbe9a
[ToHsiTHE O XUMUYECKOM paBHOBECHH. DaKTOPHI, YcrHblii onpoc, bubnuoteka [JOK
7 BJIMSIONIME Ha CKOPOCTh XUMHUYECKOH peakiny u 1 pabora c https://m.edsoo.ru/00a
MOJI0KEHUE XUMUYECKOTO PAaBHOBECHUS KapTOYKaMHU. dc28c
JlomarnrHsist bu6mmoreka [IOK
8 OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUN 1 pabota, yCTHBII https://m.edsoo.ru/00a
orpoc. dcade
Teopus 3nekTponuTUIECKON nucconranuu. CUIbHBIE U Y CIHBI 1 bubmmorexa LIOK
9 p p ' 1 MUCEMEHHBIN https://m.edsoo.ru/00a
cia0bble JIEKTPOTUTHI
ompoc dcd68
VY CTHEIN U bubmunorexa LIOK
10 HNonnublie ypaBHEHUS peaKIuit 1 MMUChbMEHHBIN https://m.edsoo.ru/00a
orpoc dd448
11 XHUMHUYECKHE CBOICTBA KMCIIOT M OCHOBAHUI B CBETE 1 Y CTHBIN B bubmunorexa LIOK
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MIPEICTABICHHUH 00 AJICKTPOIUTHICCKOMN TUCCOITUAIIAN MMCHEMEHHBIN https://m.edsoo.ru/00a
orpoc dds5d8
. . . YcTHBIN 1 bubmoreka [{OK
XUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUNA 00 o
12 D EKTDONT THIECKON THCCOIHALII MMCHEMEHHBIN https://m.edsoo.ru/00a
p A tat orpoc dd8b2
VY CTHEIN U bubmunoreka LIOK
13 [TonsiTe o TuIpoOIU3E Comei MMCHMEHHBIN https://m.edsoo.ru/00a
orpoc dd9d4
YcTHBIN 1
. . but6mmoreka [IOK
O0001IeHrEe U cucTEMaTH3alls 3HaHuK, Pelenne 3amaq Ha MMCHEMEHHBIN
14 https://m.edsoo.ru/00a
IpUMeECH ompoc, paboTa ¢ ddd12
KapTOYKaMu B
bubmunoreka LIOK
IIpaxTuueckas padora Ne 1. «Pemenue IIpakTuueckasa
15 P P P https://m.edsoo.ru/00a
AKCTIEPUMEHTAIBHBIX 33719 paborta ddbfa
Bubmuoreka IIOK
KonTtponbHas padora Nel mo reme «I7AeKTpOTUTHYECKAS KoHnTponbHas 1
16 https://m.edsoo.ru/00a
JTUCCOITMAITNSA. XMUMHUUECKHE PEaKIIUU B PACTBOPAX)» paborta ddecO
YcTHBIN 1
O01as xapakTepucTUKa FaJIOT€HOB. XUMUYECKUE HUCHbMEHHEIN bubmmorexa LIOK
17 Hul P p ) https://m.edsoo.ru/00a
CBOICTBa Ha IpUMeEpE XJIopa orpoc, padora ¢ ddfe2
KapTOYKaMH —
VYCcTHEIN 1
Xaoposogopoa. ConsgHast KUCIIOTa, XUMUYECKHUE CBOIICTBA OUCHMEHHBIN Bubmzorexa HOK
18 POBOLOPOA. i i https://m.edsoo.ru/00a
MOJTydeHUE, MPUMECHEHUE ompoc, paboTa ¢ de104
KapTOYKaMu -
bubmunoreka LIOK
ITpakTrueckas padora Ne 2 o teme «llosyuenne CostHOM IIpakTnueckas
19 P p .. . ya P https://m.edsoo.ru/00a
KHUCIIOTHI, U3y4YCHHE €€ CBOMCTBY pabora de348
Breraucienus mo ypaBHEHUSIM XUMHUYECKAX PEAKIIAI, €CIIU bubmmorexa LIOK
20 M PCAKILIH, Pemenue 3anau https://m.edsoo.ru/00a
OJIMH U3 PEareHTOB JIaH B U30BITKE
de488
VYCcTHEIN 1
HCBMEHHLL but6mmoreka [IOK
21 OOmrast xapakTepucTHKa 3JeMeHTOB VIA-rpymmbt https://m.edsoo.ru/00a

ompoc, paboTa ¢
KapTOYKaMu

de64a
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YcrHblii onpoc,

AmnotponHbie Monudukanmu cepsl. Haxoxenue cepsl u pabora ¢ bubmmorexa HOK
22 N p . Pl . p KapTOYKaMH. https://m.edsoo.ru/00a
e€ coeAMHEeHUI B MpUpoae. XMMUUECKHE CBONCTBA CEephI
CocraBneHue de64a
JiaHa
YcTHbI 1
CepoBoaopoi, CTpoeHue, (HPU3HUUECKUE U XUMHUECKUE MUCEMEHHBIN bubmmorexa HOK
23 CBfﬁCTBa PO, 1P ’ OIDOC. DAGOTA C https://m.edsoo.ru/00a
pos, b de802
KapTOYKaMu
YCTHBIN U
Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HMIECKUE U MMM CbMEHHBIN bubmmorexa HOK
24 Pbl. &P ’ https://m.edsoo.ru/00a
XUMHUYECKHE CBONCTBA, MPUMEHEHHE orpoc, pabora ¢ dea)8
KapTOYKaMu -
XVMUYECKUE PEaKIInH, JIeKAIINE B OCHOBE CooOrienust
i OMBIH_U'IGHHI())FO fnoc’o6a néi €HUS CEpHOM KHCIIOTHI 1} ezeIIJ{ITauH;I bubmmorexa HOK
25 P Y1 °p ’ p . https://m.edsoo.ru/00a
XVMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPeIbI MUChMEHHBIN decSa
COECTUHEHUSIMU CEpBI oTpoc -
bu6mmoreka [IOK
26 Brruncienue MaccoBoi 107U BBIXOZa MTPOAYKTA PEAKIIH Pemenue 3anau https://m.edsoo.ru/00a
dec8a
YcrHblii onpoc,
OO01mast XapakTepuCTHKa 3JIEMEHTOB V A-Tpymnmbl. A30T, pabota ¢ bubmmoreka [JOK
27 pacrpocTpaHeHue B pUpoie, GU3NIECKUE U XUMUICCKHE KapTOYKaAMU. https://m.edsoo.ru/00a
CBOICTBa CocraBieHue deeab
JiaHa
. YcTHbI 1 but6mmoreka [IOK
AMMUak, ero Gpu3nYecKue U XUMUYECKHE CBOMCTBA, .
28 OTVIEHIE 1 DHMEHCHIE MUCEMEHHBIN https://m.edsoo.ru/00a
yi P ompoc dtoo4
but6mmoreka [IOK
[IpakTudeckas padora Ne 3 mo Teme «Ilomyuenue [IpakTnueckas
29 P P . T P https://m.edsoo.ru/00a
aMMHaKa, U3yuyeHue ero CBOMCTB» pabora
df180
VY CTHEIN U bubmunoreka LIOK
30 A3oTHas KucaoTa, e€ GU3nIecKue U XUMUIECKHUE CBOMCTBA MMUChbMEHHBIN https://m.edsoo.ru/00a
orpoc df306
31 Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE IIpesenranus, Bu6muotexa [IOK
MHUHEpaIbHBIX yI0OpeHHi. XMMUYECKOE 3arpsiI3HCHNE COOOIICHUS https://m.edsoo.ru/00a
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OKPYKArOIIEeH CPeJIbl COSAMHCHUSIMH a30Ta

df518

YcrHblii onpoc,

abora ¢ bubmoreka [{OK
®docdop. Okeua pocdopa (V) u pocdopHas kucnora P
32 Gop A docdopa (V) vq) Gop ’ KapTOYKaAMH. https://m.edsoo.ru/00a
buznyecKre 1 XUMUIECKIE CBOMCTBA, MTOTYICHHE
CocraBneHue df68a
JiaHa
YcTHbIN onpoc bu6nuoreka [IOK
Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX poc, 1
33 o0OpeHuii. 3arps3HEHUE TPUPOTHOM cpebl pocharamu patora c hitps://m.eds00.ru/00a
yA00P - arp PHPOIL pei KapTOYKAMH. dfc20
YcrHblii onpoc,
VYrnepon, pacnpocTpaHeHue B Ipupojie, Gu3ndeckue u pabora ¢ bubmorexa LTOK
34 XHMHI:I eﬂc;cfle CBpoﬁcha PHpOAE, KapTOUYKAMHU. https://m.edsoo.ru/00a
CocraBnenue dfd9c
TJIaHa
Oxcunpl yraeposna, ux pu3snuecKkue 1 XUMHYEeCKHe YeTHBI onpoc, Bu6muotexa [JOK
35 CBOMCTBA. DKOJIOTHYECKHE TTPOOJIEMBI, CBSI3aHHBIE C pabora ¢ https://m.edsoo.ru/00a
okcuzioM yriepoza (IV) KapTOYKaMH. dfebe
VYeTHblIi onpoc, bubmunoreka LIOK
36 VYroabHas KucioTa u e€ coiu pabota ¢ https://m.edsoo.ru/00a
KapTOYKaMHU. e006¢c
bubnmoreka [JOK
37 [Tpaktrueckas padota Ne 4 o teme "l[lonmydueHue [IpakTnueckas https://m.c dscI)_E) 1/00a
yriaekucioro ra3a. KauectBeHHas peakius Ha KapOoHAT-HOH" pabora eO27é : :
bubmmoreka [JOK
38 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX Pa6ora c https://m.e dscI)_E) 1/00a
KaK O COEUHEHUSX yriaepoaa KapTOYKaMHu o )
e054e
VYerHbli onpoc, bubmunoreka LIOK
39 KpemHunii u ero coequHeHus pabora ¢ https://m.edsoo.ru/00a
KapTOYKaMH. e080a
[TpakTrueckas padota Ne 5. Pemenue sxcriepuMeHTaTbHBIX MK THaecKas bubnuoteka [JOK
40 3a/1a4 1o Teme «BaxkHewIe HeMeTauTbl U HX ;)60Ta https://m.edsoo.ru/00a
COEIMHEHU» p e0bf2
but6mmoreka [IOK
Kontponbnas padota No2 o teme «BakHelme KonTponbnas
41 https://m.edsoo.ru/00a
HEMETAJUIBI U MX COCTUHEHUS pabora D
elel8
42 OOuiast XxapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — YcTHBI onpoc, bubnuoreka [JOK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

MeTaJlI0B. MeTamndeckast CBsI3b U METAIIMYECKast
KpUcCTauIM4ecKas pemérka. Gusndyeckue CBOMCTBA
METAJIJIOB

pabora ¢
KapTOUYKAMHU.
CocraBneHnue
IJ1aHa

https://m.edsoo.ru/00a
el03e

XUMHYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUN

YeTHBI onpoc,

bubmunoreka LIOK

43 . pabora ¢ https://m.edsoo.ru/00a
P HAPSHKECHUN METaJIoB
KapTOUYKAMH. ell56
O6u1me crocoObI moryyeHust MeTayioB. CrulaBbl. YcrTHbIi onpoc, Bu6muotexa [JOK
44 Brruucnenus mo ypaBHEHUSIM XUMHYECKUX PEAKIIHM, €CITH pabora u https://m.edsoo.ru/00a
OJIMH U3 PEAreHTOB COAEPKUT IPUMECH pelieHne 3a1a4 ell56
YerHbIi onpoc, bubmuotexa [JOK
45 [TonsaTHe 0 KOPPO3UN METAIIIOB pabora c https://m.edsoo.ru/00a
KapTOYKaMHU. el278
YerHbI# onpoc, bubnuoteka [JOK
46 [1enouHbIe METAIIIBI pabora c https://m.edsoo.ru/00a
KapTOYKaAMU. el4b2
YerHbI# onpoc, bubnuoteka [JOK
47 OKcHIBI ¥ THIPOKCH]IBI HATPHS U KaJTUs pabota ¢ https://m.edsoo.ru/00a
KapTOYKaAMU. eld4b2
YerHbI onpoc, bubnuoreka [JOK
48 [lenouno3emMenbHbIE METAIIIBI — KaJIbIIMA U MarHUN pabora c https://m.edsoo.ru/00a
KapTOYKaMHU. elSe8
YerHbI# onpoc, bubnuoteka [JOK
49 Baxneiimme coenMHEeHUs KalbIUs pabota ¢ https://m.edsoo.ru/00a
KapTOYKaMHU. elSe8
CoobIeHIs but6mmoreka [IOK
50 JXéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS - ’ https://m.edsoo.ru/00a
MPE3CHTAIHSI
e1886
, bubmmoreka [JOK
[IpakTuyeckas padora Ne 6 mo teme "YKEcTKOCTb BOJIBI U IIpaxTrueckas 1
51 . " https://m.edsoo.ru/00a
METO/IbI €€ yCTpaHEHUS paborta
elae8
Pemrenue 3a1a4 Ha MacCcOBYIO JOJIO U KaYeCTBEHHBIN COCTaB
52 Pewenue 3anau
BEIIECTB
[Ipesenranus, but6mmoreka [IOK
53 AmtroMuHUR COCTaBIJICHHUE https://m.edsoo.ru/00a
IJ1aHa elc64
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https://m.edsoo.ru/00ae103e
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https://m.edsoo.ru/00ae1c64

YcrHblii onpoc,

bu6mmoreka [IOK

54 AmdoTepHble CBOCTBA OKCHJIA U THIIPOKCUIA pabora c https://m.edsoo.ru/00a
KapTOYKaMHU. elco4
[Ipesenranus, but6mmoreka [IOK
55 Keneszo COCTaBJICHHE https://m.edsoo.ru/00a
TJIaHa eld86
YerHbI# onpoc, bubmuoteka [JOK
56 Oxcunel, ruapokcuasl u conu xenesa (I1) u xemnesa (I11) pabota ¢ https://m.edsoo.ru/00a
KapTOYKaMHU. e35e6
YerHbI onpoc, bubnuoteka [JOK
57 O0001IeHre U cUCTEMATU3ALMS 3HAHUN pabora ¢ https://m.edsoo.ru/00a
KapTOYKaMH. db33c
bubnmoreka [JOK
[IpaxkTuueckas padora Ne 7. Pemenue skcriepuMeHTaIbHBIX IIpaxTrueckas nommotexa L
59 . https://m.edsoo.ru/00a
3aja4 1o reMe «BakHeliue MeTauibl U UX COSTUHEHUS pabora 3de8
B cie 0 ypaBHE €CK €aKLuu, ec
o7 13 pearerTon 7ar B MAGHTKE I COREpRHT Bufmrorexa LIOK
60 A P A . Acp Pemenue 3amay https://m.edsoo.ru/00a
npuMecH. BeauciaeHnst MacCOBOM JTOJTM BBIXO/1a IPOAYKTA 1750
peakuuu -
61 Kontponbnas padora Ne3 mo teme «Baknenime MeTauibl KonTponbnas
U UX COCTUHEHUS pabora
bubmunoreka LIOK
. CoolmeHus,
62 BemectBa 1 MmaTepuainbl B TOBCEAHEBHOM )KM3HU YEJIOBEKA https://m.edsoo.ru/00a
Mpe3eHTAIHS
e3150
bubmunoreka LIOK
o CooO1ienus,
63 XHUMHYECKOE 3arps3HEHNE OKPYKAIOIICH CPeIb https://m.edsoo.ru/00a
Mpe3eHTAIHS
e4270
Bbubmunoreka LIOK
Coo01ieHus,
64 Ponps xumuu B pemieHn# SKOJIOTHUECKUX MpooIeM https://m.edsoo.ru/00a
Mpe3eHTalus
e4270
Kontposnbna
65 ["'omoBast KOHTpOJIbHASI paboTa HTpOJbHad
paborta
VYeTHbli onpoc, bubmunorexa LIOK
66 PeseprubIil ypok. O6001IeHNE U CUCTEMATU3AIMS 3HAHUH pabora ¢ https://m.edsoo.ru/00a

KapTOUYKAMH.

e0d0a



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

YcerHbI# onpoc, bubnuoteka [JOK

67 PesepBHblit ypok. O00011IEeHNE 1 CUCTEMaTH3AIMsI 3HAHU T 1 pabora c https://m.edsoo.ru/00a
KapTOYKaAMU. db33c
YerHbI# onpoc, bubnuoteka [JOK

68 PesepBHblit ypok. O000IIEeHNE 1 CUCTEMaTH3AIMsI 3HAHUH 1 pabora c https://m.edsoo.ru/00a
KapTOYKaAMU. d9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00adb33c
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

DeKTpoHHbIE U POBBIE 00pa30BaTEIbHBIE PECYPCHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

DneKTpoHHBIE UPPOBBIE 00pa30BaTEIbHBIC PECYPCHI






