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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOQO, a Ttakxke Ha OCHOBE (QenepaibHOl padoueil MNporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHUTAHHS M PA3BUTUSA OOYYAIOLIUMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTePUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO CoJIep KaHusl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPTrUd U 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TI00aIbHbIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
(dbopMUpOBaHUs KYJIbTYphI JINYHOCTH, €€ 0011eH U PYyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHeCCUOHATBHOM JAESATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0yYaroIIuXcs;



CrocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
colepkaHusi  y4eOHOTO  mpeaMmeTa, KOTOPBIA  SIBJISIETCS  MEJaroru4ecKu
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOM XHMHM UM HEKOTOPBIX OTIECJIbHBIX 3HAYMMBIX TOHSTUHN
OpraHUYeCcKON XUMUHU.

CTpykTypa coiepiKaHHs MPOTpaMMBI IO XUMHUU Cc(POpMUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIM O XUMUYECKOM
peaknmmu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI IO TPHHITUITY
MIOCJICTIOBATEIIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKHX IMPEACTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— I[lepuoguueckoro 3akona [I. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUMU;

— YUYEHUS O CTPOCHUU aTOMa U XMMUYECKOM CBA3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMITMPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (paKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHS K JIpyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO0 MPUMEHEHUS U TOTYYCHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEMHOM TMpHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAay4HOMY 3HAaHUIO W
METOJIaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICUCHHUEM
3HAHUM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalolmuid MUY,
«buonorus. 5-7 knacce» u «duszuka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NESTEbHOCTA YENIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJbTYPHI.
3ajaya y4eOHOro mnpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMbl XHMHUYECKHX
3HAHUN — Ba)KHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKH, B



OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU U PA3BUTHHU MO3HABATEIBbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JeSITENIbHOCTH, OCBOGHHUU TPAaBWJI 0O€30MacHOr0 OOpalieHusi C BEIeCTBaMU B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUYEHHE MPUOOPENTH TaKUe 1eJIH, KaK:

— (dopMHpOBaHHE MHTEIVIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

— HamnpaBJIICHHOCTh OOYYEeHHs HAa CHCTEMAaTHMYECKOe MpHOOIIEeHUE
o0y4Jarommxcs K CaMOCTOSITEIbHOW MO3HABATEIBLHON JESTEIHHOCTH, HAYYHBIM
METOJIaM TIO3HaHMs, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBUH, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATENTHHOCTH, TMO3HAHUS W CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONUX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHITHP H OICHWBATH SIBICHUS
OKPYXAIOIIEr0 MHpPA, MCTOJB3Yysl 3HAHWUS W ONBIT, MOJYYCHHBIC NMPU HU3YUCHUU
XUMUH, TPUMEHITh HMX TMPHU PEIICHUH MpoOJIeM B TOBCEAHEBHOW >XKU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMupoBaHHWE y OOYyYalOImUXCS TYMaHUCTUYECKMX OTHOIICHUH,
NMOHWUMAHUSI TEHHOCTH XUMHYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHYCCKU
1eJIeCO00Pa3HOr0 TOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGWIS W HANPABICHHOCTH JATLHEUIIETO
0o0yueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I H3YUYCHUS XHMHH Ha YpPOBHE
OCHOBHOT'O 0011er0 00pa3oBanus, coctaiseT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IMHMI] BemecTBa. Pacu€rel mo dopmynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usnueckux (TUIaBiIeHUE BOCKA, TasHUE JIbJA, pacTUpaHUE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUAOM Oapus, pa3ioKeHUe THAPOKCUIA
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3fielieHHusl CMECEil: ¢ MOMOIIbBIO MarHuTa, (UIbTpOBaHUE,
BbINIapUBaHUE, AUCTUWUISAIMUSA, XpoMaTorpadus, MPoBEACHUE OUYUCTKH MTOBApEHHOU
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupojse, (GU3MYECKUe U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B mpupoe. O30H — aTOTponHas MOAU(PHUKAIINS KUCIOPOIa.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BeniecTBo. HaxokneHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllleHHBIE M HEHACBHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOpE. XMMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUSI.
Poisib pacTBOpOB B Npuposie U B KU3HU 4YesnoBeka. KpyroBopot Boabsl B IPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranumdeckux coeauHeHuid. Oxcunbl. Kiaccuduxanus
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyrome. HomeHnknatypa okcugoB. Du3MYECKHME U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudukauuss OCHOBaHMM: MENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XHMHMYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTt MeTauioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupaHue, paclo3HaBaHWE W M3YYEHUE CBOWMCTB KHUCIOpPOJa, HaOII0JAeHUE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopojaa (rOpeHwe), B3auMoieHcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCIIEIOBAaHME OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),



UCCIIEJOBaHUE O00pa3loB HEOPTaHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUS OKpPacKU MHAMKATOPOB B PACTBOpAxX KHUCIOT U LIENIOYEH,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHME OJHOI0 MeTajlla IPYTMM M3 PAacTBOPA COJIM, PEILICHUE
AKCIEPUMEHTAJIBHBIX 33/ad Mo TeMme «BaxkHeillmne Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBbie TOMBITKM KiacCU(PUKAMKM XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas u  JUIMHHomepuoAHas  (OpPMBbI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04e€K aTroMOB NepBbIX 20 XUMHUYECKHMX DJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIAM U IIEPHUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MeHneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckass cBs3b. KoBaneHTHass (mojisipHass M HENOJISIPHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl oKucaeHUs U BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mexcnpeomemmunie ceéasu



Peann3anus MeXnpeaIMETHBIX CBA3€H NpHU M3YYEHUMM XUMUU B 8 Kiacce
OCYILIECTBIISIETCSl 4Yepe3 MCMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01ue ecTecTBEHHO--HAyUHBIE MMOHATHS: HaY4YHbIN (akT, runoresa, Teopus,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@duznka: maTepusi, aTroM, DdJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIH],
U30TOIbI, PAJHMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
MIOJIE3HBIE NCKOTIAEMBIE, TOIIMBO, BOJIHBIE PECYPCHL.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOWCTB
XUMUAYECKUX DJIJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalaus, KalbUUsid M HX
COCAUHEHNA B COOTBETCTBUM C TMOJIOKEHUEM »JJIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKHUX
COCAVUHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMHUeCKUX PeakIfil MO pa3INdHbIM MpPU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHIO CTEIICHEN OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYacCTHIO KaTalau3aTopa). DK30- U SHJIOTEPMUUECKUE PEAKLNN, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue o ckopocTn xuMu4eckod peakmnuu. [loHsTHE 00 0OpaTUMBIX W
HEOOpaTUMBIX XUMHUUYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX U T€TEPOrCHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIMAIOLUIME HA CKOPOCTb XHMMYECKOM PEAaKUUMU U II0JO0KEHUE XUMHUYECKOTO
pPaBHOBECHS.

OKHCAUTETbHO-BOCCTAHOBUTEIbHBIE ~ pEAKLMM,  J3JIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUil C HKCIOJb30BAaHUEM METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexaHu3M [OHUCCOLMAIIMUA BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu noHHOro o6MeHa. Y CnoBus MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJCTABICHUNH 00 DIICKTPOJUTHUCCKOMN
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura M anmasza), CIOKHBIX BELIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJCO MaTE€pUaliOB), MPOBEJCHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3ioKeHHUs, COSTUHEHHUS ), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (U3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJIECTBUE € MeETAZIaMU, HEMETajlaMH, IeJioyaMu). XJIOPOBOJOPO/I.
ConsHass KuCIIOTa, XMMUYECKUE CBOMCTBA, IOJyYECHHE, NMPUMEHEHHE. [lericTBue
XJOpa M XJIOPOBOJOPOJA Ha OpPraHM3M YeJOBeKa. BaxxHeumme XJIopuasl U HUX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEeHU okucieHus. CTpoeHue U (PU3MUECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTpoeHUE, (Pu3ndecKue u
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3nueckue © XHMHYECKHE CBOMcCTBa (0OmHME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha



cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHHE OKPYXAIoIIEH cpelbl COCAMHEHUAMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
busznueckre U XuMHUecKre cBoiicTBa. KpyroBopoT azora B npupojie. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, puMeHenne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoiicTBa (0OIME Kak TMpeACTaBUTENS KJlacca KHUCIOT U Clelu(pUYecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHnii. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue hochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 3neMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoje. Okcuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE HAa IKUBBIE OPTraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa v €€ coyid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRA,
noixydyeHue u npumeHenwe. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHauanbHbIe TOHATUSA 00 OPraHUYECKUX BEHIECTBAX KAK O COCUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJgax — U UX
posii B KHM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHeIe CTPOUTENbHBIE MaTepUalbl: KEPAMHKA,



CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAOIIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIEHME C o0OpaslamMu XJOPHUAOB (TajJOreHUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, H3Yy4YCHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOM peaKkiluu Ha Ccyabdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclo3HaBaHWE W U3YYEHHE CBOWCTB aMMHaka, IIPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJIUTMYECKUX PEmIETOK anMasa, rpaduta, ¢yiepeHa, O3HaAKOMJIEHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MoJiydeHUue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIMKAT-MOHbl M W3YyYCHUE TMPU3HAKOB UX IMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mmast xapaKTepUCTHKAa XMMHUIECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUud MetaiioB. dusndeckne 1 XMMUYECKHAE CBOMCTBAa MeTayioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsie MeTaibl: nosioxkeHue B [lepuoandeckoil cucreMe XMMUYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u



TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCJIMHCHMHU.

[IlenoyHO3eMeNIbHBIE METaIbl MarHui M KalbIMH: IOJ0XKCHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKECTKOCTH BOJBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nmonoxenue B [lepuoandeckoil cucremMe XMMUYECKUX 31eMEHTOB 1.
. MengeneeBa, cTpoeHME aroma, HaxOXJIeHUE B mpupone. Dusznyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHWE ¢ oOpasllaMd METaUIOB M CIUIaBOB, HX (PU3HUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (111), memu (1), HaOMIOCHKME W ONTUCAHHUE MTPOLIECCOB OKPAIIMBAHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKpPYKAOLIA"A cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, aainee — [1/IK). Ponp xuMun B pelieHNn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4Ye€pe3 HCIIOJIIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT'0 1IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, Kilaccudukamus, TEepUOANYHOCTh, HAOIIOACHUE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHUBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKHU, JUDICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOECHHMS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMU, TPUHSITBIMU B
oOliecTBe MpaBUJaMU MU HOpPMaMHU IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0YYarOIINXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEIbHOCTA Ha €€ OCHOBE, B TOM YUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'0 OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIHEH O
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKAa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHMM IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
N03HABATEIbHON, MH(OOPMAIIMOHHOW M YHUTATENIbCKOM KyJIbTYpbl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSATEIbHON paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHWIO, JF0003HATENIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 »KWU3HH, OCO3HAHUE IOCJIEICTBUNA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaTbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHUs ¢ yU€TOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKH LEJIECO00pPa3HOE OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuJl O€30MIaCHOTO MOBEEHUS MPU PadOTE C BEIIECTBAMU, a TAKXKE B CUTyalUAX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTHYECKOM  KYJIBTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJCISAIOT 3HAYUMBIC JISI
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYCOHBIX TpPEIMETax M TMO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
nesTeNbHOCTU. MeTanpenMeTHbIE CBS3H B 8 Kilacce:

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKpbIBaTh CMBICT XMUMHUYECKUX MOHATHMA (BBIACNATH MX XapaKTEepHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh TMPUYMHHO-CICACTBEHHBIC CBS3M MEXKIY OOBEKTaMHU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMeTHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIH, UCIIOh3YEMbIC B XUMUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJICTBHBIX TPEICTABICHUN BBISABIATH M XapaKTEPHU30BATh CYIICCTBCHHBIC
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJOM IIpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, aHAIM3UPOBATH W WHTEPHPETUPOBATH HHGPOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHSTh pa3INdHbIe METOAbl M 3allpoChl MPU MOHCKE U OTOOpE
UHGOpMAIMM ¥ COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJMMBIX JUISI BBIIOJHEHUS
y4eOHBIX U MO3HABAaTEJIbHBIX 3ajau OIpe/IeIEHHOIO TUIa, TPUOOPETEHHE OIbITa B
o0lacTi MUCHOJb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPOW aKTHBHOI'O UCIOJIb30BAHUS PA3JIMUHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpaduKu U KX KOMOMHAIIUSIMU;

yMEHHE UCIOJNIb30BaTh B Ipollecce Y4eOHOW U HCCIIe0BATEIbCKON
NEeSATENbHOCTU MH(GOPMALIMIO O BIUSHUU MPOMBIILIEHHOCTH, CEJILCKOIO X035HCTBA
U TPAHCIIOPTA HAa COCTOSIHUE OKPY>Karoled MpUPOAHON CPEIbl.

KoMMyHHKaTHUBHbIE YHHBePCAJIbHbIE YUeOHbIe NeliCTBHUS:

YMEHMS 3aJaBaTh BOIpPOCHl (B XoJe auanora U (WiaM) JOUCKYCCHUH) TIO
cymecTBy  oOcyxkaaemMod  TeMbl, (QOpPMyIHUpPOBaTH CBOM  IPEAJIOKECHHUS
OTHOCHTETFHO BHITIONTHEHUS TPEUIOKCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  IOJYYCHHBIE  pe3ydbTaThl  IMMO3HABAaTEIHHOU
JESITENFHOCTY B YCTHBIX M THUCHBMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIUI0
pe3yabTaTOB BBIMOJHEHUS XHMHUYECKOTO JKCIepUMeHTa (J1abopaTOpPHOTO OIMBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHUSA Y4YeOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENIbHOM W HWCCIIENOBATENbCKOM  JIEATENBHOCTH TNPU  PEHICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXIeHusI, OOMEH MHEHHUSIMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JECHCTBUM, OIPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U APYTHE).

PeryasiTuBHbIEe YHUBEpPCcaIbHbIe y4eOHbIe 1eiicTBUA:

YMEHHE CaMOCTOSITENIbHO OINpPEAESATh LENHU JESATENbHOCTH, IJIaHUPOBATh,
OCYILIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BEIOMpaTh Hanbosee 3PpPeKTUBHBIE CITOCOOBI PEIICHUs! YIEOHBIX U
NO3HABATENbHBIX 3a7a4, CAaMOCTOSITENBHO COCTABIATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  AITOPUTM JEHMCTBUUA MPU BBINOJHEHUU 33JJaHUM C YYETOM
MOJyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHIX,
OLICHHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOM IeNM, yMEHUE
UCIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IIpe/ylaraeMble B YCJIOBUU 3a/IaHUH.

MeranpenmMeTHbie CBSI3U B 9 KJacce:

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUSA

ba3oBble Jlornyeckue JeficTBus:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBILIUICHUS NPU OCBOCHHUH
3HAHUU: PacCKpbIBaTh CMBICI XMMHUYECKUX TMOHATHH (BBIACIATH MX XapaKTepHBIC



NPU3HAKK, YCTAHABJIMBATH B3aWMOCBSA3b C JIPYTHMU TOHSATHUSMH), HCIIOJIb30BATh
MOHATHS JIJIsl OOBSICHEHUS! OTACIBbHBIX (DAKTOB U SIBICHUHN, BHIOUPATh OCHOBAHUS U
KPUTEPUU JUIS KIACCU(PUKAIMN XUMHUYECKHX BEIIECTB U XUMHUYECKHX PEaKIIUH,
YCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3M MEXIAY OOBEKTaMU H3Y4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, JI€TYKTUBHbBIC, [0 aHAJIOTHN),
JIeNIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yMEHHE TMPUMEHATh B TIpOIECCe TMO3HAHUS TMOHATHS (NpEeIMETHBIE W
METanpeAMETHBIC ), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HCIIOIh3yeMbIe B XUMUH,
peoOpa30BBIBATh MTUPOKO MPUMEHSEMBIC B XUMHH MOJICIbHBIC TTPEICTABICHUAS —
XUMHUYECKUN 3HaK (CUMBOJI JJIEMEHTAa), XUMHUYecKas (opMmyna U ypaBHEHHUE
XUMHUYECKON peaKiny — MPH PEIICeHUH y4eOHO-TIO3HABATEIbHBIX 33]1a4, C yU4ETOM
3TUX MOJICTBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
IPU3HAKK U3Y4aeMbIX O0OBEKTOB — XUMHUYECCKHUX BEIIECTB U XUMHUUYCCKHX PEAKIUH,
BBISIBJISAITH ~ OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICICTBEHHBIE CBSI3U U
IPOTUBOPEYUHS B H3y4aeMbIX MPOIIECCaX M SBICHUIX.

Ba3oBble uccienoBareibckue 1elcTBUS

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a Tak)Ke B KadyeCTBE OCHOBBI I (DOPMUPOBAHHUSA THIIOTE3BI IIO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYIKICHUMN;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHUIO, OPTaHMU3AIMH W TPOBEACHUIO
YUYEHHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENTLHO MPOTHO3UPOBATH €r0 Pe3yNabTaT, (OPMYyIUpPOBaTh O0OOIICHUS U
BBIBOJIBI TI0 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUSA, COCTABISATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATh HH(POPMAIIUIO
Pa3TUYHBIX BUIIOB U (HOPM MPEICTABICHUS, MOJYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HayqHO-TIOMYJIIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCpKAHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYUBYIO U
HEJO0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHE TPUMEHSTh Pa3INdHbIE METOJIBl W 3alpOChl MPHU TMOUCKE W OTOOpe
uH(GOpPMAIIM ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX ISl BBITTOJTHCHUS
y4eOHBIX W TO3HABATEIBHBIX 33]1a4 OMPENEIEHHOTO THUIIA, TPHOOPETEHHE OIbITA B
0o0JacTM  WCTHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHNE KYJIbTYpOil aKTUBHOTO MCTIOI30BAHUS PA3ITMYHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMAIBHYIO (pOopMy MpeAcTaBiIeHUs UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXKHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKu U UX KOMOMHAIUSMU;



YMEHHE UCIHOJb30BaTh M aHaJU3UpoOBaThb B IIpolecce YydyeOHOM u
UCCIIEIOBATEIBCKOM NIeATENIBHOCTH MH(DOPMAIMIO O BIUSHUHM MPOMBIIIEHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOUIEH MPUPOIHOU
cpensl.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

yMEHHS 3aJaBaTh BOIPOCHl (B XoJe auanora W (WM) JOUCKYCCHUU) TIO
cymecTBy  oOcyxkaaemMod  TeMbl, (QOpPMyIHUpPOBaTH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIbHO BBIMIOJIHEHUS MTPEIOKEHHON 3a/1a4H;

YMEHUSA  MPEICTaBISATh  IOJYYEHHBIE  PE3YNbTaThl  IO3HABATEIBHOMN
NEATEIbHOCTY B YCTHBIX W IIMCBMEHHBIX TEKCTax; JenaTh MPE3CHTALUIO
PE3YJIbTATOB BBIMOJHEHUST XMMUYECKOr0 JKCIepuMeHTa (11abopaTopHOro OMbITa,
1abopaTopHOM pabOThI O UCCIAEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO IPOEKTA);

YMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
NO3HABAaTEIbHOM W MCCJIEAOBATENBCKOW  JIEATEIIBHOCTM  IPU  PEUICHUHU
BO3HUKAIOUIMX MpoOJieM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3uuui (oOCyxaeHusl, 0OMEH MHEHUSIMU, «MO3TOBbIE IITYPMbD», KOOPAUHALIMS
COBMECTHBIX JIEMCTBUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBHITIOJTHEHHOHN pabOThI U APYTHE).

PeryasiTuBHBbIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBHUA:

YMEHUE CAMOCTOSTENBHO ONPENEIATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTh, BBIOUpAaTh Hanbosee 3PPeKTUBHBIE CIIOCOOBI pelIeHNs YYeOHbIX U
NIO3HABATEIbHBIX 3aJ1a4, CaMOCTOSITEJIbHO COCTaBISITh WM KOPPEKTUPOBATH
NPEMIOKEHHBIA AJITOPUTM JIEWCTBUU TIPU BBINOJHEHUM 33JaHUM C YYETOM
NOJIYYEHHsI HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKLMSIX,
OLICHMBATh COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHUE
UCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEIaracMbl€ B YCIIOBUH 3aIaHUM.

IHNPEJIMETHBIE PE3YJIBTATBI
B cocrtaBe mnpeaMeTHBIX pe3yJIbTAaTOB IO OCBOCHHUIO 00s3aTEIHLHOIO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JaHHOM (eaepanbHON paboyedt MporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAay4YHbIE 3HAHUWSA, YMEHHS U CIIOCOOBI
NeUCTBHUM, crenudpuyeckue s TpPeAMETHOM 00sacTh  «XUMHS», BHJIbBI
NEATCJIBHOCTY 1O  TOJYYEHUIO HOBOIO  3HAHMS, €ro  HHTEepHpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.
K xoH1y 00yuenus B 8 kjiacce npeaMeTHbIC pe3yJbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHUM:
e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOAHOPOHAs), BaIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U



MOJIEKYJISIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi JI0JII XMMHYECKOTO JJIEMEHTA B COSTMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCIJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPUILIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasi peakius, KiacCUpUKAIMs pPEeaKIui: peakiuu
COCAVHEHUS, PEaKUUU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUsl, PEaKIuu
oOMeHa, 2K30- U SHJOTEPMUUYECKHUE PEaKIINU, TEIII0BON A(h(EKT peakiiui,
AIpO aTOMa, DJIGKTPOHHBIN CIOM aroma, aroMHasi OpOUTallb, PaaAUYC
aToma, XUMHYECKasl CBS3b, MOJIAPHAS U HEMOJSPHAs KOBAJICHTHas CBSI3b,
MOHHAs CBS3b, UOH, KATHOH, aHWOH, PacTBOpP, MACCOBas JI0Js BEIIECTBA
(IporeHTHasE KOHLIEHTpAIusl) B PaCTBOPE;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATUA U
MPUMEHSTH 3TH TOHSATHUS MPU ONTMCAHUM BEIIECTB U UX MPEBPaICHUH;
UCIIOJIb30BaTh XHMMHMYECKYI0 CHUMBOJUKY JUIsI COCTaBJICHHS (PopMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

OTIPENICTIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENeHb  OKHUCJICHUS  DJIEMEHTOB B  OMHApHBIX  COCAMHEHMUSX,
IIPUHAJJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynaMm, BHJ XUMHYECKOHW CBsI3u (KOBaJ€HTHAas M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

packpsiBaTb cMbIca [lepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT UX MojoxkeHus B [lepuoguyeckoil cucreme,
3aKOHOB COXPAHEHUS MACChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYEHMS, 3aKOHa ABOraapo;

OMUCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonuueckoit
CUCTEMbl XHMHUUYECKUX OJJIEMEHTOB: pa3juyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJBIIIE TIEPHOJBI, COOTHOCUTH OO0O3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmmmie «llepuoamueckass cucrema xummuueckux snaementoB J[. U.
MeHnneneeBay C UHUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee Yriciio dJIEKTPOHOB
U pacrpeesieHue UX Mo 3JEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKUE peakiuu (10 YKCIy M COCTaBY YYACTBYIOIIUX B PEaKIUU
BEIIECTB, 110 TEIIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPAKIasi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;



IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOYKHOCTM TIPOTEKAHUS XMMHYECKUX TMpPEBpalleHUN B
Pa3ITUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTEIBHYIO MOJIGKYJSIPHYI0O M MOJSIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTOo JJjeMeHTa 1o Qopmyne
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKOUN peaKIuu;

NPUMEHSITh OCHOBHBIEC OTEpaIlMU MBICIUTEIbHON JESTEIHbHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 000O0IIeHHE, CHCTeMAaTHU3aluIo, KIIaCCU(PHUKAIIUIO,
BBISIBJICHUE NPUYUHHO--CJICJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHUS! CBOMCTB
BEUIECTB W XUMHUYECKHUX pEaKlUi, €CTEeCTBEHHO-HAYYHbIE€ METO/IbI
MO3HAHUS — HAOJIIOJICHUE, W3MEPEHUEe, MOJICTUPOBAHUE, IKCICPUMEHT
(peayIbHBIN U MBICIICHHBIN);

ClieloBaTh  MpaBWJIaM  TOJIb30BaHUSI ~ XMMHYECKOM  MOCYIoll U
Ja00paTOpHBIM  O0OpYJIOBAaHUEM, a TaKXKe IMpaBWIaM OOpallleHHus ¢
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIIMSAMH I10 BBHITIOJHECHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BeHIECTB (BOJOPOJAa M KHUCJIOPOJA), MNPUTOTOBJICHUIO
pPacTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€W PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(makmyc, ¢peHondraneuH, METUIOPaHXK U APYTHUe).

K xoniy oOydenus B 9 kiiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHSATHH: XHUMHYCCKUN
AIIEMEHT, aTOM, MOJIeKyJa, HWOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BENIECTBO, BaJICHTHOCTH, DSJEKTPOOTPHUIATEIIHPHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKIlus, XUMUIeCKas CBs3b, TETUIOBOH 3(dekT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIICKTPOJIUTHI,
HEAJICKTPOIUTHI, JJICKTPOJMTUYECKAS TUCCOIUAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIC PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHTEIb, OKHCICHHE W  BOCCTAaHOBIICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
METa/NIMYecKasi), KpHUCTAIUIMYECKas pemeérka, KOPpO3Uus METAIIOB,
CIUTaBbI, CKOPOCTb XHUMHUYECKON peaKifu, TMPEeaeTbHO JOMyCTUMAs
koHueHrpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHH U
PUMEHSTH 3TH MOHATUS MPU OMHCAHUU BEIIECTB M MX MPEBPAILICHUI;



UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JIJIi COCTaBJeHUS (Qopmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIU;

ONPENEIATh BaJICHTHOCTh M CTENIEHb OKUCIIEHUS XUMUYECKUX JIEMEHTOB B
COCAVHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEQUHEHUN 1o ¢dopmysinaMm, BUJI XUMHUYECKOU
CBsS3M (KOBAJICHTHAsl, WMOHHAs, MeETaJUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHHUSIX, 3apsij MOHA MO0 XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJHBIX PAacTBOpPax HEOPTaHUYECKUX COCIMHEHUW, TUI KPUCTAJUIMYECKON
PEIETKN KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci [lepuomnueckoro 3akoHa J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: ONUCHIBATH U XapaKTEepU30BaTh
TabnnuHyo dopmy lleproanueckoit cUCTEeMbl XUMUUYECKUX JJIEMEHTOB:
paznuuath TMOHATHS «rjaBHas noarpynmna (A-rpynma)y U «rnodoyHas
noarpynna (b-rpynmna)», Maneie W OOJbIINE MEPUOMABI, COOTHOCHTD
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TEPUOJUYECKOM Taliuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB U 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpeieiieHie HMX IO JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCJIMHECHUHN B
npejenax MaJiblX MEePUOJI0B U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPTaHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIly UM COCTaBY YYacTBYIOIIUX B pEaKIuu
BEILIECTB, MO TEMJIOBOMY 3(P(DEKTy, M0 U3MEHEHHUIO CTEIEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U cheludUUecKue XUMHUYECKUe
CBOMCTBa MPOCTBHIX M CIOXHBIX BELIECTB, TIOJTBEPKAasl OIMKHCAHUE
pUMepaMHi MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUM;

COCTaBJISAITb YPAaBHEHUSI JJIEKTPOJUTUYECKOW JUCCOLUMAIMU  KHUCIOT,
LIETIOYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMEHa, ypaBHCHHS pEaKIui, MOATBEPKIAIOIMNUX CYIIECTBOBAHHE
FEHETUYECKOM CBSI3U MEXKY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUMA
MIOCPEACTBOM COCTABIICHHUSI JIEKTPOHHOTO OaaHCca 3TUX PEaAKIIUIA;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHYECKUX MPEBpALIEHUN B Pa3IHMYHBIX
YCJIOBUSIX;



BBIYUCIIATE OTHOCHUTEIBHYIO MOJICKYJISAPHYIO M  MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOrO JJieMeHTa 110 (opmye
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IMTPOBOJAUTH PACUEThHI
110 YPAaBHEHHUIO XUMHYECKON PEaKIIHH;

coOJIro1aTh MpaBujla  MOJIb30BAHUS ~ XMMHUYECKOW  MOCYIOH u
7a0opaTopHbIM  O0OpYJIOBaHMEM, a TakKXe IIpaBujia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMH TI0 BBITIOJHEHHUIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB IO TIOJYYEHHUIO U COOMPAHUIO
ra3z000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHUCIIOTO rasa);

IPOBOJIUTh  PEAKIMHU,  IOJATBEPXKIAIOIIME  KA4eCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OpOMUJ-,
uonua-, KapoOboHat-, ¢ocdar-, cuiukar-, cyibdar-, TUIPOKCUA-UOHBI,
KaTHOHBI aMMOHHSI M WOHBI W3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIUC B
BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OINEpaIlid MBICIUTEIHHON JAEATEILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHUE, OOOOIIEeHHEe, CHUCTEeMaTU3alNI0, BBISABICHUE
NPUYUHHO-CIICICTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIIESCTB H
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHbIC METOAbl TO3HAHUSI —
HaOJII0JIeHHEe, U3MEPEHHUE, MOJCIUPOBAHUE, SKCIEPUMEHT (peasIbHBIN U
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuyecTBO 9acoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 ©CTEeCTBO3HAHUS U 5 0 9 bubmuoreka [JOK
' IPAKTHYECKOM IEATENBHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
BermecTBa U XuMH4yecKue bubnuoreka [JOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Hroro mo paznery 20
Pa3nen 2. BaxHeiilne npeacraBuTe/ I HEOPraHUYeCKNX BellleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 0 0 bu6mmoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopon.Ilonstue o kuciorax bubnuoreka [IOK
2.2 8 0 1
U COIIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. [lepunoanueckuii 3axon u llepuoguyeckas cucrema xumudeckux iemeHToB JI. U. MenaeneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

Ilepuoguyeckuil 3aK0H U

31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XumMuveckas CBs3b.

3.2 OKUCITUTENBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC PECAKIITNN
bu6mmoreka [JOK
Hroro o paszerty 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 IToBTOpeHue u yriyOneHue 3HaHUN 5 1 0 bubmuorexa [IOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 0 0 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazpen 2. HeMeTasIbl M X COeIUHEHU ST
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 0 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 0 0 butmorexa LIOK
' PymHeL. £-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTUKa XUMHYECKHX Ent LOK
nOIMOTEeKA
2.3 anemeHToB VA-rpynmsl. A30t, hochop u ux 7 0 1 https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
A 4
3 Obmme crolCTEa METAIIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoasubie | IlpakTtuueckue
n/n Bcero U3yYeHUs o0pa3oBaTtejibHbIE
padoTbI padoThI
pecypcsl

1 [Ipeamer xumuu. Ponbs XumMuu B )KU3HU 1 0 0 bu6nunoreka [JOK
genoBeka. Temna u BemecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c

5 [TonsTe 0 MeTOMaX MO3HAHUS B 1 0 0 bubmuoreka [JOK
XUMUU 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPUU U PUEMBI 1 0 1 bubnuoreka [JOK
oOpaiieHus ¢ 1abopaTopHbIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyaOBaHUEM»

4 Yucteie BemecTBa U cMecH. CItocoObl 1 0 0 bubnuorexa [JOK
pasneneHust cMmecein 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Pa3nenenue cmeceil (Ha nmpumepe 1 0 1 bubmmorexa [IOK

8 . PHNEP 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKH ITOBAPEHHOM COJIN )»
bubmoreka [[OK
6 A 1 0 0
TOMBL I MOIIGIyIhE 21.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE IIEMEHTHI. 3HAKH 1 0 0 bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKHUX SJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [{OK

8 IT 1 0 0

POCTSIE 1 CHONTHRIE Belliectra 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
Bbubmunoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 httos://m.edsoo.ru/ffod2d50
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3aKO0H IIOCTOSHCTBA COCTaBAa BCIICCTB.

bu6mmoreka [JOK
10 X .B
Hmiricekas popuyaa. Barenthocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX IJICMCHTOB
OTHoOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [{JOK
11
OTHocuTeNbHAs MOJIEKYJISIPHAs: Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr0 bu6mmoreka [{OK
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ffod350c
13 KomnuectBo BemecTBa. Moib. Bbu6nuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMHUYECKHE SIBIICHUS. bubmoreka [[OK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycia0BuUs IPOTEKaHUS bubnuoreka IIOK
15 .
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MacCChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnienus: koauuecTBa, MacChl
17 BEIIECTBA 10 YPAaBHECHHUSAM XUMHYECKUX bubmorera IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanust XuMuueckux peakiuii
18 (coenMHEHUS, PA3IOKCHUS bubmorexa [JOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHimKiIoneauct. O0o0IeHre U budmiorexa [IOK
) B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3aIus 3HaHUI
20 Kontponbnas padora Nel mo teme bu6moreka [IOK
«BemecTBa 1 XUMHYECKUE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubmmnoreka LHOK

BO3JyXa. KI/ICJ'IOpO,I[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e
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IMpOCTOC BCUICCTBO. O30H

du3znueckre U XMuMHUYECKHE CBOMCTBA

22 KHCIIOpOJia (pEeaKIIuu OKUCIICHUS Bubmmorexa [JOK
poia (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustre 06 okcumgax
CriocoObI ONTydeHHsT KUCTIOpOa B
23 nabopaTopuu ZIIIH OMBIH_UIerH(iICTI/I bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XumMrueckoi
24 peaKkIuu, MOHITHE O bubnmnoreka [HOK
TEPMOXMMHYECKOM YPaBHEHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie¢l)303 . a, CIIOCOOBI 2:1"0 bubamorexa LIOK
P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[Tony4yeHnue u cobupanue Kuciopoa bubmmorexa TIOK
i N p pOAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE €ro CBOWCTB»
97 Bonopon — anemeHT u nmpocroe bubmuoreka LIOK
BemecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYECKre 1 XMMUYECKHE CBOMCTBA bubmoreka [[OK
Bogopoaa. [Ipumenenne Boropoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 Honsie 0 KucnoTax i Consx https://m.edsoo.ru/ff0d50d2
30 CriocoObI omy4YeHus BOIOPOa B bubnmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme
Bbubnunoreka [JOK
31 «ITonyuenue u cobupanue BOIOpoaa,

W3YYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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MossipHblit 00bEM razoB. 3aKOH

bubmuoreka [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brraucnenus o0béma, KonumaecTBa

33 BEIECTBA ra3a Mo ero N3BeCTHOM bubmorexa [IOK

. M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruucnenus 00EMOB Ta30B 110

34 ABHCHMIO PEAaKI[MH Ha OCHOBE 3aKOHA bubmmorera [IOK
ybae Peaitii https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B

35 DOU3NIECKHE U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 Cocra ocHoBanuil. [Tonsitue 00 bubnmnoreka LIOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. Hacwienasie

37 u HeHaCLlpeHHLII; aCTBOPBI Bubmorexa [JOK

H P P https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BemecTBa B pacTBOpe
[IpakTnueckas pabora Ne 5 mo reme

38 «[IpuroroBneHre pacTBOpOB ¢ bubmuoreka [JOK
OINpEeIeIEHHON MaCCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas pabora Ne2 o teme bubnmnoreka [IOK
«Kucnopon. Bogopoan. Boga» https://m.edsoo.ru/ff0d6342
Oxkcunpl: cocTaB, KaccupuKaims, bu6mmoreka [{JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa [TOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: COCTaB, KiIaccuUKaIusi, bubnmnoreka [HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 ITonyuyeHnue u XuMHU4ECKHE CBOMCTBA bubmuoreka LIOK
OCHOBAHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kimaccudukanus, bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA bubnuoreka IIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoérfl) oI )CHI/ISI XI/IMI/I‘{ZSKI/IG bubmmorera [IOK
. yi ’ https://m.eds00.ru/00ad9474
CBOICTBa
[Tpaktnueckas padora Ne 6. Pemmenue
47 AKCIEPUMEHTAIBHBIX 3aa4 110 TEME bu6mmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 I'enernyeckas cBsi3b MEXKY KlaccaMu bubnuoreka LIOK
HEOPTaHUYECKUX COCTUHEHU https://m.edsoo.ru/00ad9a50
49 O06o0mmenne U cucTeMaTH3aIs bubnuoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HCOPTaHUYECKUX bubmmorera [IOK
o P https://m.edsoo.ru/00ad9ela
COCAMHCHHMI
[TepBbie MOMBITKH KiIaCCH(PUKAITMT
51 XUMHYECKUX 31eMeHTOB. [lorsaTue o bubmorera [IOK
] https://m.edsoo.ru/00ad9ffa
IpYIIax CXOAHBIX 3JIEMEHTOB
[Teproauueckuii 3aK0H 1
bu6maunoreka [JOK
52 [lepuonnueckas cucreMa XUMHYECKHX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenaeneeBa
bu6maunoreka [JOK
53 ITepuroapl, rpymIbl, NOArPYIIIbI 1

https://m.edsoo.ru/00ada52c
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Crpoenne atoMoB. CocTaB aTOMHBIX

Bbu6nunorexa [JOK

>4 siaep. M3otorbl https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuonnueckoi bubnnorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenaeneeBa
XapakTepucTuka XUMUYECKOT O
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnmnoreka [HOK
[Tepuoguueckoii cucrteme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuonuueckoro 3aKoHa
57 Il pa3BUTHUS HAyKH U npakTtuku. . 1. bubmuoreka LIOK
MenpeneeB — y4€HBIN, TIEIAror u https://m.edsoo.ru/00ada96e
rpaKIaHUuH
DIEeKTPOOTPHUIIATETHFHOCTh ATOMOB bubnuorexa [JOK
58
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6nunoreka [JOK
59 Honmas xmuriecias cpssb https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast Xumuueckas bubnmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XuMHA4YeCKas bubmuotexa [{OK
CBSA3b https://m.edsoo.ru/00adaab9
Bbubnunoreka [JOK
62 Crenen okncaeHus https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE bubnmnoreka [HOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTETN ¥ BOCCTAHOBUTEIH Bubmorexa [TOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o reme bubnmoreka [HOK
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«CTpOGHI/Ie aroMa. XMMHYECKas
CBA3b»

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

66 PesepBHbIit ypok. O60011eHNE U 1 bubnmnoreka [HOK
CUCTEeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblitl ypok. O6001meHue u 1 bubnuoreka IIOK
CUCTEMAaTHU3aLMs 3HAHUU https://m.edso00.ru/00ad9ch2
68 PesepubIil ypok. O0001IeHNE 1 1 bubmuoreka [JOK
cucTeMaTu3anus 3HaHu https://m.edsoo.ru/ff0d61c6
OBHIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Jlara nudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Ieproanyeckuit 3aK0H.

1 [Tepuoguueckas cucrema 1 0 0 bu6mmoreka [{JOK
XUMHUYECKUX AieMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX 3JIEMCHTOB 1 0 0 brbmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Krnaccudukarus 1 HOMEHKIATypa bubmuoreka [JOK

3 1 0 0
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBA3H U THUIIBI 1 0 0 bub6nunoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme

5 «IToBTOpEeHUE U yriyOneHne 3HaHUI 1 1 0
OCHOBHBIX pa3J/IelIoB Kypca 8 Kiiacca

6 Krnaccudukarus XuMHIecKux 1 0 0 bubmuoreka [JOK
peakLuii 10 Pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 Bubmorexa [JOK
peaKiu. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUAX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUH.

8 dakTopsl, BIUAIOIINE HA CKOPOCTH 1 0 0 bubnnorexa [IOK

pbl, . p https://m.edsoo.ru/00adc28c
XUMHUYECKOM peaKinu U MOJ0KEHHE
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XUMHYCCKOTI'O paBHOBCCHUA

OKHCIUTETHHO-BOCCTAHOBUTEIBLHBIC

Bubmunoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHYECKON
10 nccorranuyu. CUiIbHBIE U C1a0bIe bubmaorexa HOK
a ’ https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 MouHble YypaBHEHUS PEAKITUNA budmiorexa [JOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTABIECHUN budmiorexa [JOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3NEKTPOTUTHIECKON JTUCCOIHAIINH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeICTaBIEHUNA 00 bubnnorexa LHOK
Pt . https://m.edsoo.ru/00add8b2
AJICKTPOTUTHICCKON AUCCOLMAITIHI
14 [TousTHE O TUAPOIU3E COJIEN bubnnorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O06o011eHne 1 cucTeMaTH3aIHs bu6mmoreka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 «fl;)eIHGHI/Ie 3Kcnpe UMEHTAITBLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas pabora Ne2 o reme
17 «IIEKTPOTUTHUECKAA AUCCOLIAALNA Brbmaorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITUU B PACTBOPAX)»
OO011as xapakTepUCTHKA rajJOreHOoB.
18 XI/III-\]/I-II/I'—ICCKI::/IG CBIc))ﬁCTBa Ha IIpuMepe budmiorexa [JOK
p P https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopos. ComnsiHasi KUCIIOTA, bubamnoreka LHIOK
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XUMHUYECKUE CBOMCTBA, MOJIyYEHUE,
MIPUMEHEHUE

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

[TpakTuueckas padora Ne 2 mo Teme

20 «[Tomyuenne COMSTHON KHCIOTHI bubmmorexa LIOK
¥ . . ’ https://m.edsoo.ru/00ade348
U3y4eHHE €€ CBOMCTB»
Brruncnenus mo ypaBHEHUSM
21 XUMHYECKUX PEaKIUil, €CIIN OINH U3 bubnnorexa [OK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
29 OO6mrast xapakTepuCTHUKA SJIEMEHTOB bubnmnoreka [HOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnoTponHble MOIU(GUKALIUY CEPBHI.
23 HaxoxeHune ceprl U €€ COeJUHEHUM bubmmoreka [IOK
B npupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoz10pO/1, CTpOEHUE, bubmuotexa [{OK
(bu3MUeCcCKue 1 XUMUIECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 ¢du3nyeckue 1 XMMUYECKHEe CBOWCTBA brbmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XUMHUYECKUE peaKinu, Jiexaliue B
OCHOBE TIPOMBIIIIJICHHOT O CIToco0a
26 IIOJIyYEHUS] CEPHOM KUCIIOTHI. bu6muoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIEn CpeJibl COeAMHEHUSIMU
cephl
97 Brruncienne MaccoBOM TOJIH BEIXOAA Bbu6munoreka [JOK
MIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO11as xapakTepuCTHKA HIIEMEHTOB bubnuoreka LIOK
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VA-rpynnsl. A30T, paclipocTpaHeHHe
B NpUpoJie, PU3HIECKHUE U
XUMHUYECKHE CBOMCTBA

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

AMMHuak, ero ¢puznyeckue u

29 XHUMHUYECKHE CBOICTBA, OIYUYCHUE U bubmorexa [HOK
i ya https://m.edso0.ru/00adf004
IIPUMEHEHHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «ITonyuyenrne aMmmMuaKka, M3y4eHHE €TO bubmmorexa [OK
. i 13V https://m.edso0o.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTa, €€ (hu3nIecKue u bubmuoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHUS B KAYECTBE MHUHEPATBbHBIX

32 TOOpeHnil. XUMHUUYECKOE bubnnorexa [IOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKaIoIei cpeapl
COEIMHEHUSIMU a30Ta
dochop. Oxcug dhocdopa (V) u

33 q)ocg)o pHaSI KI/ICJ'I((I))Ta (1)(1)1/11)3H(11e3:1<ne " bubmorexa [TOK

p L https://m.edso0.ru/00adf68a
XUMHYECKUE CBOMCTBA, IOTy4YEHUE
Hcnonb3oBanue pocdaros B

34 KayecTBe MUHEPAIbHBIX YI00pEHUM. bubnmoreka [JOK
3arpsi3HEHUE MIPUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, paciipocTpaHeHHe B

35 pu E e g)mnlt){ecgl)de U XUMHYECKUE bubmmorexa LIOK

PHPOAE, https://m.edso0.ru/00adfd9c
CBOMCTBa
36 Oxcuppl yriepona, ux Gpuznyeckue u bub6munoreka [JOK

XUMHYECKHAE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruveckue npooIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yriiepona (1V)

37 VYronbHas KUCIOTA U €€ COJIU butmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 mo Teme
"ITonmyueHne yrieKucioro rasa. bubmmoreka [IOK

38
KauectBennas peaxius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHaYaTbHBIC TTOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KakK O bubmmorexa LIOK
p = https://m.edsoo.ru/00ae054e
COCIMHEHMSIX YTIIepoia
40 Kpemuuii u ero coeiuHeHust butmorexa LIOK
p https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME bubmmoreka [IOK

41 .

«Baxnelmme HeMeTaIIbl U UX https://m.edso0.ru/00ae0bf2

COCTTHEHHUS

KontponsHas padora Ne3 o teme

42 «BaxkHeiire HeMeTaJlIbl U UX bubmmorexa LIOK

https://m.edso00.ru/00ae0el8

COCITMHEHUS

OO01as XxapakTepUCTUKAa XUMHYECKHUX

3JIEMEHTOB — METAJIIOB.

43 Merannuueckasi CBsI3b U bu6mmoreka [JOK
METaJlJINYeCKask KpUCTaIIMYECKast https://m.edso0.ru/00ae103e
pemérka. duznyeckue cBOMCTBA
METaJIJIOB
XYMUYECKHEe CBONCTBA METAJIIIOB.

. bubmuoreka [IOK

44 DNEKTPOXUMUYECKUH PAJT

HaprDKeHI/Iﬁ MCTaJ1JIOB

https://m.edsoo.ru/00ael1156
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OO1me crnocoOb! MOTY4YEeHUs
MmetaiuioB. CiuiaBel. Beraucienus mo

45 ABHEHUSIM XUMHUUYECKUX PEaKIUI bubnnorexa I[OK
yp PCAKIIH, https://m.edso00.ru/00ae1156
€CIIM OJTUH U3 PEareHTOB COJEPIKUT
pUMeCcH
46 ITonsiTHEe 0 KOPPO3UU METAILIIOB bubnnorexa [OK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [{OK
47
[Henounnie meraet https://m.edsoo.ru/00ae14b2
48 Oxcupl ¥ THIPOKCUIBI HATPUA U bubmuoreka [IOK
Kayms https://m.edsoo.ru/00ae14b2
49 [Ilenoyno03eMeNnbHBIC METATIIBI — bubmuoreka [JOK
KaJIbIIUHA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxneimue coeqrnHeHns KaabIlHsA bubnmorexa [OK
g h https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3AIHS
3HAHUH
JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuoreka [[OK
52
YCTpaHEHMS https://m.eds00.ru/00ae1886
[IpakTueckas pabota Ne 6 mo Teme
53 "YEcTKOCTh BOABLI M METOJIBI €8 bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuoreka [[OK
54 A 7
FIFOMITHITH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBONCTBA OKCHUJIA U bubnuoreka IIOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86
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OKCI/I,Z[LI, TUAPOKCUABI U COJIM JKECIIC3a

Bbu6nunorexa [JOK

> (1) u xene3a (1) https://m.edso00.ru/00ae35e6
58 O0001IEHE U CHCTEMATH3AIAA
3HaHUH
[IpakTnueckas pabota Ne 7. Perenue
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubamnoreka L{IOK
59 .
«BaxHeume MeTaisl U uX https://m.edsoo.ru/00ae3de8
COEIITHEHUS
Boruncnenus no ypaBHEHUSIM
XMUMUYECKUAX PEAKINA, €CIIM OINH U3
60 peareHToB J1aH B U30bITKE WIIN bubmuoreka LIOK
COJIEP>KUT NpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCcOBOH JI0JIM BbIXOJIa MPOJIYKTa
peakuuu
61 O06o011eHne 1 cucTeMaTH3alus
3HaHUU
KontponbHas padora Ne4 o teme
62 «BaxHeHre MeTaibl 1 UX
COCIMHEHUS»
Bemecrsa nu Marepuainsl B bubnmnoreka LIOK
63 .
MOBCEIHCBHOM KHU3HHU YEIOBEKaA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE bubmuoreka [IOK
OKpY’Karollen cpeibl https://m.edso00.ru/00ae4270
65 Poinp xumuu B perieHnn bubnuoreka LIOK
AKOJIOTHYECKUX TIPOOIEM https://m.eds00.ru/00ae4270
66 PesepBubIil ypok. O6001mIeHNE 1 bubmuotexa [{OK
CUCTEMAaTU3alus 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O60011eH1E U bubamnoreka L{IOK
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CHCTeMaTH3allls 3HaHUI

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

68

PesepBHbIit ypok. O6001IeHNE U
CHCTeMaTH3allUs 3HAHUH

Bubmunoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.T'., Cnaakos C.A.,
AxkrmonepHoe obmiectBo «M3aarenscTBo «lIpocBemnienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.T'., Cnagkos C.A.,

AxkrmonepHoe obmiectBo «M3aatenscTBo «IIpocBemnienne»

METOAUYECKHUE MATEPHUAJIbI JJIAA YUUTEJA

Hudpoas naboparopus

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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