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HHOACHUTEJBbHAA 3AIIUCKA

[IporpamMma Mo XMMHMH Ha ypOBHE OCHOBHOIO 00Iero obOpa3oBaHMs pa3paboTaHa B
COOTBETCTBUM C 4acThio 5 craThi 12, myHkTOoM 6 yactu 3 craThu 28 denepanabHOro 3aKoHa OT
29.12.2012 «O6 ob6pa3oBanun B Poccuiickoit ®Penepaunny», npukazomM MuHUCTEPCTBA
npocsemeHus PO ot 31 mas 2021 r. Ne 287 «O0 yTBepxneHun ¢eaepabHOro rOCy1apCTBEHHOTO
00pa30BaTEILHOTO CTaHAApTa OCHOBHOTO oOIIero o0Opa3oBaHMs», NpUKa3oM MuHHCTEpCTBa
npocsemieHuss PO ot 18 mas 2023 Ne 370 «O6 ytBepxkaeHuu ¢denepaabHO 00pa3oBaTeIbHON
IIPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus», TPEOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOI
00pa3oBaTeIbHON MPOTPaMMBbI OCHOBHOTO 001Iero oOpa3zoBanwmsi, mpeactaBieHHbXx B OI'OC
OO0O, ¢ yuéToM KOHLEIIUH MPErojaBaHus yueOHOro npeamera « XuMus» B 00pa30BaTEeIbHBIX
opranuzanusx Poccuiickort @enepannm.

[Iporpamma mo XuMuM JIa€T MpEACTaBICHHE O LENsAX, OOIIeld cTpaTeruu OOy4YeHHs,
BOCIIMTaHMUsI M pa3BUTHs OOYyYarOIIMXCS CpPEACTBAMU Y4eOHOro IpeiMeTa, YCTAHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpeyCMaTpUBAET PacIpeesieHHe ero Mo Kjiaccam u
CTPYKTYPHUPOBAHUE 10 pa3zesaM U TeMaM IPOrpaMMbl 110 XMMHUH, ONPeeNsieT KOJINYeCTBEHHbIE
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COJICPKAHUS, PEKOMEHIYEMYIO [TOCIIeI0BATEIbHOCTD U3YYECHUS
XUMHUHU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOIMKM y4eOHOro Imporuecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuXcs, ONpeieseT BO3MOKHOCTH MPeAMETa JAJIs peanu3aliu
TpeOOBaHUIl K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa30BaTelbHON MPOTpaMMBI Ha YpPOBHE
OCHOBHOTO 00I11ero o0pa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yibraTaM OOy4YeHHs XMMHU Ha
YPOBHE LiesIel U3y4eHHsl IIPeIMETa U OCHOBHBIX BU/IOB Y4eOHO-IIO3HABATEIbHOMN NESATEIbHOCTH
00y4aroIerocs Mo OCBOCHHUIO YIeOHOTO COICPKAHMS.

3HaHUe XUMHHU CIYKUT OCHOBOM 111 (POPMUPOBAHMS MUPOBO33PEHUS 00YUaIOLIErocs, ero
MIPEICTABICHUA O MAaTEPUAIBHOM E€IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMBIC XUMHEH
IIPEJCTABIEHHS O B3aUMOIPEBPALECHUAX YHEPTUU U 00 SBOJIIOLIMHU BEUIECTB B IPUPOJIE, O MyTAX
pemeHust TI00aNbHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHUS 4YEJOBEYECTBA — CBHIPHEBOMH,
SHEPreTUYECKOH, MUIIEBOM U 3KOJIOrHYeckoi 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealln3allii BO3MOXKHOCTEH sl caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ 001iel n QyHKIMOHAIbHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBILIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB HMX  CAMOCTOSITENBHOW  y4eOHOW  NeSATeNbHOCTH, JKCIEPUMEHTAIBHBIX U
UCCIIEZIOBATENIbCKUX YMEHHUM, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOM JKM3HM, TaKk U B
npo¢eCcCUOHATBHON EATETLHOCTH;

3HaKOMHUT €O cleuu(pUKOd HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAa€T OCHOBBI 1IE€JIOCTHOIO
B3IJIs1/1a HA €UHCTBO MPUPOJIBI U YETIOBEKA, SBIISETCS OTBETCTBEHHBIM dTarioM B ()OPMHUPOBAHUHT
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCs;

crocoOcTByeT (OPMUPOBAHUIO I1IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJIE, K 4YEJIOBEKY, BHOCHUT CBOHl BKJIaJ] B SKOJOrMYeckoe oOpazoBaHHE
oOyyJaromuxcs.

JlaHHbIe HampaBieHHs B OOYYEHMH XMMHMU 00€CleYMBaIOTCS CHEHM(UKON conepKaHus
y4eOHOT0 NpeIMeTa, KOTOPBIH SABIISAETCS NeJarornyecky aJanTUPOBaHHBIM OTpa)XKeHHeM 0a30BOH
HAyKH XMMUU Ha ONPe/IeTIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOILIEro 00Opa3oBaHHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4aroMMMHUCS CUCTEMBI NTEPBOHAYATIBHBIX MOHATHIA XHUMUHU, OCHOB HEOPTaHMYECKONW XUMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX MOHATHH OpraHUYeCKON XUMUH.

CrpykTypa coaepkaHUsl NMPOrpaMMBbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa Kk e€ miydenutro. ConepikaHHe CKIIAQIBIBAETCS M3 CUCTEMBI MOHATHH O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHATHA O XUMHYecKoW peakmuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OPTraHW30BaHbl MO MPUHLHUILY IOCJIEI0BATEIbHOIO Pa3BUTHs 3HAHUKW HAa OCHOBE
TEOPETUUECKUX IIPEJICTABICHUN Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YU€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 ANEKTPOIUTHIECKON TUCCOIMAIINH BEIIECTB B pAaCTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKH IIOJIYUYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHSI K APYTOMY, BBITTOJIHSS
(GyHKIMN OOBSICHEHUS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXXHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOJTyUYEHHUS N3y4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl MO XHMHUHU CIOCOOCTBYET (OPMHUPOBAHUIO IPEACTABICHUS O
XUMHUYECKON COCTAaBISIOIIEH HAYYHOM KapTUHBI MHUpAa B JIOTHKE €€ CHUCTEMHOM IPUPOIBI,
LIEHHOCTHOT'O OTHOIIEHHS K HAyYHOMY 3HAaHHIO U METOAAM MO3HAaHMA B Hayke. M3ydeHue xumMnu
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUI U3 paHee N3yUYeHHBIX yueOHbIX IpeaMeToB: «OKpyKaroImui
Mup», «bromnorus. 5-7 kiaccb» U «Pu3nKa. 7 Kiace».

[Ipu u3yyeHn XuMUM NPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMHUYECKOW HAYKHU KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUUECKOIN NEATENbHOCTH YellOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajadya y4eOHOro MmpeaMeTa COCTOUT B (hOPMHUPOBAHUU
CHUCTEMBbl XMMHYECKUX 3HAHUN — BaXHEWIIHMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MIPUOOIIEHNN K HAyYHBIM METOAAM IO3HAaHUS [IPU U3YyUYEHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(¢bopMUpPOBaHMM ¥ PA3BUTUU I[IO3HABATEIbHBIX YMEHMM W UX MPUMEHEHUH B YydeOHO-
MO3HABATENBHON M y4eOHO-MCCIIeI0BATEIbCKON JAEATEIbHOCTH, OCBOCHUN NPaBUII 0€30IacHOTO
oOpallleHus C BelIeCTBaMU B ITOBCEIHEBHOI KU3HU.

[Ipu u3ydeHMH XMMHH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS BaKHOE 3HAYCHUE
MPUOOPENN TaKue LIeH, KakK:

— (opMHUpPOBaHHE WHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CAaMOCTOSTEIBHOMY MPHHATUIO PELICHHWH, CIOCOOHOM aJanTHpOBATHCA K
OBICTPO MEHSIOUIUMCSI YCIOBUSAM KHU3HU;

— HampaBJIeHHOCTh OOYyYeHHs] Ha cHCTEMaTH4ecKoe MpuoOIeHne OoOydJaromuxcs K
CaMOCTOSITEJIBHOM ~ TO3HABATEJIbHOM  JAESATEIbHOCTH, Hay4YHbIM  METOAaM  IO3HaHus,
(hOpMHUPYIOINM MOTHBALIMIO U PA3BUTHE CITOCOOHOCTEN K XUMUH;

— ofecrieueHHe YCJIOBHH, CIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYArOIIUMUCS OTIbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUS M CAMOMO3HAHHUSA, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl pa3IMUHbIX BUIOB JEATEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yyclie yMEHUI 0OBSACHATH U OLICHUBATD SIBJICHUS OKPYKAIOIIETO MUPA, UCII0JIb3Ysl 3HAHUS U OIIBIT,
MOJIyYCHHbIE MPU U3YyUYEHUH XMMHUH, NMPUMEHATh MX MPU PEIICHUH MPOOJieM B MOBCEIHEBHOU
YKU3HU U TPYJIOBOH JESTENBHOCTH;

— (hopMupoBaHue y o0yyaromuxcs TyMaHUCTHYECKUX OTHOUICHUH, TOHUMaHMsI IEHHOCTH
XMMHUYECKHX 3HAHUU I BBIPAOOTKU SKOJIOTUYECKH IE€JIeCOO0Pa3HOTO MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBBS M OKPYXKAIOMIEH MPUPOTHOM
Cpelibl;

— pa3BUTHE MOTHBALIMH K O0YYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIECYETIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduIIs ¥ HAMPABJICHHOCTH JAbHEHIIIET0 00yYeHHS.

OO1m1ee 4nCIIO 4acoB, OTBEAEHHBIX JJIS M3yYEHUS] XMMUU Ha YPOBHE OCHOBHOT'O OOILETo
obOpasoBanusi, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HE/EINIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/bHBIe XUMHYECKHE TOHATHSA

IIpenmer xumuu. Ponb XumMum B KM3HM 4enoBeKa. XHMHs B CHCTeME HayK. Tema u
BelecTBa. PU3nUecKre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeulecTs. [loHsaTHE 0 MeTOax
MO3HaHUs B XUMUH. YucThIe BemecTBa U cMecu. CriocoObl pasiesieHus: CMeceid.

ATOMBI W MOJIEKYJIbl. XUMUYECKHE dIeMEHThl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
IIpocTeie 1 cnoXxHbIE BElIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumnyeckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aromHass Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J11 XUMHUYECKOT'0 3JIEMEHTa B COEAMHEHUU.

Konnuectso BenectBa. Monb. MosnsipHas Macca. B3aumMocBA3b KOJIMUYECTBA, MAaCChI X YUCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. PacuéTsl o popmynam XUMUYECKUX COETUHEHUH.

dusnyeckue U XMMHUYECKHUE SBICHUS. XUMUYECKas peakiuss U €€ INPU3HAKU. 3aKOH
COXpaHEHMS MAacChl BelllecTB. XumMuueckue ypaBHeHus. Kiaccudukanus XuMUUECKUX peakIuii
(coenuHeHMs, pa3I0KEeHUs, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMYECKOW MOCYJIOH, MpaBWiIaMu pabOThl B J1abOpaTopuu M MpHEMaMu
oOparneHust ¢ J1abOpaTOpHBIM O0OpPYAOBaHHEM, M3YYCHHE M ONUCAaHUE (HU3UYECKUX CBOMCTB
00pa3I0B HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TUIaBJICHUE BOCKA, TassHUE JIb/A,
pacTHpaHue caxapa B CTYIIKE, KMUIIEHHE U KOHJIEHCALUs BOJbl) U XUMHUYECKUX (TOpeHHEe CBeYH,
IIPOKAJIMBaHUE MEIHOM NPOBOJIOKH, B3aUMOJECHCTBIE MeJIa ¢ KUCIOTOM) IBJIEHUM, HA0JII0 IEHUE U
OIMCaHKe NMPU3HAKOB MMPOTEKAHUS XUMUYECKUX peaKiuii (pa3ioxKeHue caxapa, B3auMOJIeHCTBUE
CEepHOM KHUCJIOTHI C XJopuaoM Oapusi, paznoxkenue ruapokcuna menu () mpu narpeBanum,
B3aUMOJICHCTBHE kelie3a ¢ pacTBopoM cou Meau (1), uzydenue crmoco6oB pa3aesieHuss CMECeH:
C TIOMOINBIO Maruura, (QWIBTPOBAaHHWE, BbIMAPUBAHME, IUCTWLLIIMA, XpoMartorpadus,
MIPOBEJICHUE OUYMCTKU IMOBAapEHHOHN coNu, HAOIIOJEHHE M OINMCaHUE PEe3yJIbTaTOB MPOBEICHUS
ONBbITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacCChl, CO3JaHUE MOJEIEH MOJIEKYII
(ITapocTePIKHEBBIX ).

BaHeiiumne npeacTaBuTe M HEOPraHMYECKUX BeLeCTB

Bo3agyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxxnenne xuciopona B mpupoze, Gu3ndeckue U XUMHUIECKHEe CBOMCTBA (PEaKIy TOPEHUs).
Oxcunpl. Ilpumenenue xkuciopoga. CrocoObl TONyYeHHs Kuciaopoga B Jabopatopuud U
npoMblnieHHOCTH. KpyroBopot kuciopoaa B mpuponae. O30H — auIOTpONHAsi MOAU(pUKALUs
KHCIIOPOJA.

TerioBoil 3¢pdexT XUMHUUECKOW peakluH, TEePMOXMMHMYECKHE YpPaBHEHUS, 3K30- H
SHAOTEPMHUUYECKHE pPeaKUuu. TOINIMBO: yroib M MeETaH. 3arpsA3HEHHE BO31yXa, YCWICHHE
MapHUKOBOTO 3¢ (deKTa, pazpylIeHHe 030HOBOTO CIIOSI.

Bonopoa —snemeHT u npoctoe BemiecTBo. Haxoxnenue Bogoposa B mpupoe, Gpuanueckue
1 XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoayyeHus. KucioTs! u comiu.

MossipHblil 00bEM ra30B. Pacu€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

®dusnyecknue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackleHHble u
HEHACBILLIEHHbIE PAacTBOpPbl. PacTBOpUMOCTH BellecTB B BojJe. MaccoBas 10 BEIIECTBA B
pactBope. XUMHUYECKHE CBOMCTBAa BOAbl. OcHOBaHUA. Poiib pacTBOpOB B MPUPOJIE U B KU3HU
yesoBeka. KpyroBopor Boawl B Ipupoje. 3arpsi3HEHHE NMPUPOAHBIX BoA. OXpaHa M OUYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heoprannueckux coenuHeHuid. Oxcuasl. Kriaccudukanus OKCHAOB:
coneoOpa3yrorire (0CHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyromue. Homenknatypa
okcu10B. U3nUecKre U XMMHUYECKHUE CBOMCTBAa OKCcHI0B. [losyueHne okcuios.



OcHoBanus. Kraccudukanuss OCHOBaHMN: INEIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKUE CBOWMCTBAa OCHOBaHUM. llomyuenue
OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kucnor. Ou3nuecKue U XUMHUUECKUE
cBoMcTBa KMCIOT. P akruBHocT MetaiuioB H. H. bekerosa. Ilonyuenne Kucnor.

Conu. Homenknarypa coneii. ®dusnueckue u XuMudeckue cBoiictBa cojeil. [lomyuenue
COJIEH.

['eneTndeckas cBsI3b MEXKIYy KlacCaMU HEOPTaHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpPEACIICHUE COJEPKaHMs KUCIOpoAa B BO3JyXe, MMOIyYeHue, cooupanue,
pacrmo3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOACHHE B3aWMOJICHCTBUS BEILIECTB C
KHCIIOPOJIOM M YCJIOBHS BO3HMKHOBEHHWS WM TPEKpAIICHUsI TOpeHUs (IoXkapa), 03HAKOMIJICHHE C
o0Opa3llaMyd OKCHIOB M ONHUCAHHE HX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacllO3HABAHUE U
M3yYeHHE CBOWCTB Bojopoja (ropeHue), B3ammojeiicTBue Bojopoaa ¢ okcumom wmeau (I1)
(BO3MOKHO MCIIONIb30BaHUE BUACOMATEPHAIIOB), HAOMI0JeHHEe 00pa3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCIIEJIOBAaHWE OCOOCHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOM JOJEH pacTBOPEHHOIO BEUIECTBA,
B3aUMOJICHCTBUE BOJbBl C MeTa/ulaMu (HaTpUeM M KajbliieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEOBaHNE OOPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJII0/IeHNe W3MEHEHHS OKPAaCKM HMHIUKATOPOB B pPAcTBOpaxX KHCIOT M MIENOYEH, M3ydeHHe
B3aumoeicTBus okcuaa meau (1) c pactBopoM cepHOI KUCIOTHI, KUCIIOT ¢ METaJUIaMH, pEeaKIui
HEUTpaIU3aluy, TOJTyYeHHEe HEPACTBOPUMBIX OCHOBAHUH, BRITECHEHHUE OJTHOTO METAJIa IPYyTUM
W3 pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BakHelme Kiacchl
HEOPTaHWYECKUX COCTUHEHUI.

Iepunoanyeckuin 3axkoH u Ilepuoanyeckass cucrema xumudeckux iemenros /[ U.
MennesieeBa. CTpoeHne aToMOB. XUMU4YecKkasi cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEILHbIE
peakuuu

[lepBbie MOMBITKU KIaCCU(PHUKAIUU XUMUYECKUX 1eMEeHTOB. [[oHsATHE O TpyNImax cXOIHbIX
3JIEMEHTOB (ILEJIOYHbIE U IEJIOYHO3EMETbHBIE METAJLIIbL, TAJIOT€HbI, HHEPTHHIE Ta3bl). DJIE€MEHTHI,
KOTOpBIE 00pa3yroT aMGOTEPHBIC OKCHUIBI U THAPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuoguueckass cucrema XuMHYecKHX diaeMeHtoB J[. .
MenneneeBa. Koporkomepuomnass u umHHONIepuoaHas ¢Gopmbl Ilepuoanueckoid CHCTEMBI
xumuueckux diemeHTtoB J[. M. Menneneea. Ilepuoast u rpynmbl. Du3znueckuid CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOAA U TPYNIIbI AIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOSHHE 31EKTPOHHBIX
o0Oonouek aromoB mnepBbix 20 xuMuyeckux osnemeHToB Ilepumonmyeckoit cuctemsr JI. U.
MenneneeBa. XapakTepuCTUKa XMMHUYECKOTO AJIEMEHTa MO €ro noyioxkeHuto B [leproanyeckoi
cucteme 1. . Menaeneena.

3aKOHOMEPHOCTHU U3MEHEHHUS pajinyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX 1
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOIAM.

3nauenue Ilepuonuueckoro 3akoHa u Ileproguyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs pa3BUTUA HayKy U NpakTuku. J[. . Menaenees — y4€HbIi U TpakIaHUH.

Xumuueckas CBS3b. KoBanentnas (monspHas u HETIOJISIpHAS ) CBS3b.
DIIEKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. loHHAas CBA3b.

Crenens okuciiennsi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. [Iporiecchl OKUCIeHHs
¥ BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuMeHm:

M3y4eHHe OOpa3IOB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCHIIA
[IMHKA C PacTBOpPaMHU KHCJIOT M IIEJIOYEH, MPOBEACHUE OIMBITOB, MILTIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEaKIIUU PA3II0KEHUS, COSTUHEHUS ).

Meoscnpeomemnuwie ceasu



Peanuzanus MEXNpEeAMETHBIX CBA3€H IPU U3yYEHUU XMMHHU B 8 KJIaCCE€ OCYLIECTBIISETCS
4yepes3 UCII0JIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUHBIX IOHATUH, TaK U MOHSATHH, SBISIOUXCS
CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1u1re ecTecTBEeHHO-HAYYHbIE TOHATHUS: HAYYHBIN (DAKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CHUHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJICHUE, HKCIHEPUMEHT, MOJEIMPOBaHHE,
U3MEpPEHUE, MOZIEIIb, SIBJICHUE.

@dusuka: Marepusi, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, W30TOIBbI,
PaZMOaKTHBHOCTh, MOJIEKYJIA, JJIEKTPUUYCCKHIA 3aps], BEIIECTBO, TeJO, OO0BEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, ra3, (pU3MYecKHe BEIMYMHBI, €IUHMIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIIe.

buonorus: ¢potocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJE3HBIC
HCKOIIa€MBbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKas peaKkus

[lepnonnueckuii 3akoH. Ilepuoguueckas cuctema XuUMHYeCKHX dieMeHToB J[. .
MenpeneeBa. CtpoeHHE AaTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COCJUHEHHH B COOTBETCTBUH C
II0JIO>KEHHUEM DJIEMEHTOB B [lepnonnueckoil cucreme U CTpPOEHHEM X aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIIIMYECKUX PEHIETOK,
3aBHUCHUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAIIMYECKON PEILETKN U BUAA XUMHUUECKOHN CBA3H.

Knaccudukamnms u HOMEHKIATypa HEOPTaHMYECKUX BEIICCTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3jINMYHbIM KJlaccaM HEOPraHMYECKHX COEIMHEHUH, FeHETHYecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XMMUYECKHX peakLUUi MO Pa3IMYHbIM MPHU3HAKaM (110 YUCIY M COCTaBY
y4acCTBYIOUIMX B PEaKIMH BEIIECTB, 110 TEINIOBOMY 3 (DEKTY, M0 N3MEHEHUIO CTENIEHEeH OKUCIIEHUS
XMMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTHM, IO YYacTHIO KaTajau3aTopa). OK30- U
SHAOTEPMHUUYECKHE PEAKIUH, TEPMOXUMHUUECKHE YPABHCHHUS.

[lonsatue o cxopoctu xuMuueckoil peakiuu. [lonsTie 06 0OpaTHUMBIX U HEOOPATUMBIX
XMMHMYECKHX peakuusax. [[oHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsatue o
kataynuse. [Iordarre o xuMuueckoM paBHoBecHU. PAKTOPBI, BIUAIOIIKAE HA CKOPOCTh XUMUYECKOU
peaknuu U MOJO0KCHUE XUMUYECKOTO PaBHOBECH.

OKUCIINTENFHO-BOCCTAHOBUTENIbHBIE PEAKIMM, JJIEKTPOHHBIA OallaHC OKHCIUTEIBHO-
BOCCTAaHOBHTENBHOM peakuuu. CoCTaBlIeHHE YPABHEHMM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PeaxIuii ¢ UCTIOJIb30BaHIEM METO/IA JIEKTPOHHOTO OanaHca.

Teopust 2MEKTPOIUTHYECKON OUCCOLMALMU. DJIEKTPOJIUTBHI U HEINEKTPONUTHL. KaTnoHsl,
aHUOHBI. MeXaHN3M JUCCOLMALMY BEIIECTB C Pa3IMUYHbIMU BUJAMU XUMUYECKOU CBsA3U. CTeneHb
nucconuanuu. CUIbHbBIE U CIIa0ble 3JIEKTPOIUTHI.

Peakuuu moHHoro oomeHa. YcioBUsl MPOTEKaHMs PEAKUUl MOHHOIO OOMEHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBONWCTBAa KHUCIIOT, OCHOBAHMHW M COJIEH B CBETE
MPEICTaBICHUH 00 OSIEKTPOIUTHYECKOW uccouuanuu. KadecTBeHHBIE pEaKIMUM Ha HWOHBI.
[TonsTe o rugponuse comnei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOZEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (rpadura W aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHS),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMUYECKOM pEakLMU OT BO3JIEHCTBUS pa3IMYHBIX
(akTOpOB, MCCIIEAOBAHUE DJICKTPOIPOBOAHOCTH PACTBOPOB BEIIESCTB, MPOIECCA JUCCOLIUAINH
KHCJIOT, IIeJI04Yel U cosielt (BO3MOYKHO MCIIOIb30BaHHUE BHI€0 MAaTEpUAIIOB), IPOBEJICHHUE OIBITOB,
WUTIOCTPUPYIOUIMX MpPU3HAKU NPOTEKAaHUsl peakiuii MoHHOro oOMeHa (oOpa3oBaHuE Ocajka,
BbIJICJICHHE Ta3a, 00pa30BaHME BOJbI), ONBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX pEaKUUN (FOpeHHe, peaklUuu Pa3IoKEeHHs, COeAUHEHUsI), pacllo3HaBaHUE



HEOPraHWYECKHUX BEIIECTB C IIOMOIIBI0 KAuyeCTBEHHbIX pEAKIMH Ha MOHbI, pELICHHe
9KCIIEPUMEHTAIIBHBIX 3a/au.

HemeTaJlu1bl M UX COeIUHEHUS

OOmast xapakrtepucTuka TajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHuss. CTpoeHue M (U3MYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJOr€HOB.
XUMHYECKHE CBOWCTBA Ha IpUMeEpe Xjopa (B3aUMOAEICTBHE C MeTajulaMH, HEMETaJUIaMH,
menoyamu).  Xsopoopopoa. ConsiHass — KHCIIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYeHUE,
npuMeHeHnue. JleiicTBue Xjiaopa 1 XJI0poBOAOPO/ia Ha OpPraHu3M desioBeka. BaxHeilue xmopuasl
U MX HaXOXJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynmbsl. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue U (pu3MyecKkue CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOINIHBIE MOJAU(UKALIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBojopoJ, CTpoeHue, (u3n4Yeckue M XHUMHUYecKue cBoiicTBa. OKCHIBI Cepbl Kak
MPeICTaBUTENN KHUCIOTHBIX OKCUIO0B. CepHasi KUCIOTa, PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(obmme Kak MmpeacTaBUTENs Kilacca KUCIOT U creruduueckue). XUMUYECKHe peaklny, JexKalue
B OCHOBE ITPOMBIIIIEHHOT'O CI10CO0a MOJIy4€HHUsI CEpHOM KUCIOTHL. [IpuMeHeHne cepHOM KUCTOTHI.
Conu cepHOM KHMCIOTHI, KayecTBEHHas peakuus Ha cyib(ar-uoH. Haxoxxaenue cepbl u eé
COCIMHEHUHN B IPUPOJE. XUMHUYECKOE 3arps3HEHUE OKPY KAOLIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCIIOTHBIE AOXK/H, 3arps3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBPaLCHUS.

OObmass xapakrepucTuka 31eMeHTOB VA-rpymnmbel. OcOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble CTENEHH OKHCIeHHA. A30T, paclpoCTpaHEHHE B MpHupoae, (U3UUECKue H
XUMHUYeckue cBoiictBa. Kpyrosopot azora B npupoje. AMMHak, ero pusndyeckiue 1 XuMU4ecKue
CBOWCTBa, MoJlyueHue 1 npumeHenue. Conu aMMOHUS, UX (PU3MUECKUE U XUMUUECKUE CBOUCTBA,
npuMeHeHne. KauecTBeHHass peakiys Ha MOHBI aMMOHUA. A30THas KHCJIOTa, €€ TOJy4YeHHE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OlIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHMSI B KadyeCTBE MHUHEpPaJIbHBIX
ynoOpeHuii. XUMHU4ecKoe 3arpsisHeHHEe OKpY Karollel cpebl COeIMHEHUAMHU a30Ta (KHCIOTHBIE
TOKIIA, 3arps3HEHUE BO3JyXa, MOUYBBI U BOMOEMOB). Docdop, amIoTpomHble MOIUDHUKAITAN
dochopa, dpuznyeckne u xummuueckue cpoiicta. Oxcun ¢ocdopa (V) u pochopnas kuciorta,
(dbu3mvyeckue W XUMHUYECKHE CBOWMCTBa, moiydeHue. Mcmomp3oBanue ¢ochaTtoB B KadyecTBe
MUHEPAIbHBIX YI00peHuil.

O6mas xapaktepuctuka sjaeMeHTOB IV A-rpymnmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIIEPOM, aJUIOTPOIHbIE MOJU(PHUKAIIMU, PACTIPOCTPAHEHUE B
npupoje, pu3nueckne 1 XUMUUYECKHe CBOMCTBA. Ancopomusi. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yraepona, ux (U3NUecKue U XMMUYECKHE CBOWMCTBA, IEHCTBHE HA JKUBBIE OPTaHU3MBL,
MOJyYCHUE U TMPUMEHEHHE. DKOJIIOTHYEeCKHe MpoOieMbl, CBsI3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a TJIO0AIBHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIA 3QQeKT. YroibHas Kuciora u eé
CONM, UX (PU3MUECKHEe M XUMHMUYECKHE CBOICTBa, NoiydeHue U mnpumeHeHue. KauectBeHHas
peaxiust Ha KapOoHaT-HOHBIL. Mcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIICHHOCTH
U CEeJIbCKOM XO3sICTBE.

[lepBoHauanbHBIE TOHATHS 00 OPraHWYECKHUX BELIECTBAX KAaK O COCNMHEHMSAX YIiIepoaa
(MetaH, 3TaH, 3THJIEH, alleTUIEH, 3TaHOJ, INIMLEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKHI
yTIEBOAOPOAOB (Yroib, IPUPOIHBINA ra3, HePTh), TPOIYKTH UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ HPOMBIIITIEHHOCTU. [IoHATHE O OMONOrMYeCKH Ba)KHBIX BEIIECTBAX: >KHUpax, Oelkax,
yIIeBOJaxX — M MX POJM B JKU3HU 4esloBeKa. MaTepuaabHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTraHUYeCKUX COeTUHEHUH.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, TOIYYCHHE W TPUMEHECHHE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBieHus o6 okcuae kpemuus (1V) u
KpeMHueBoil kuciote. CUIIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIIIEHHOCTH. Baxkneiiue
CTpOUTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpobiembl
0€30MacHOr0 UCIOJIb30BaHUS CTPOUTEIbHBIX MATEPUAJIOB B TIOBCEIHEBHOM JKU3HU.



Xumuueckuii IKCnepumeHm:

M3y4YCHHE 00pa3I[OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCJIOTHI, MPOBEICHHE
KAaueCTBEHHBIX PEaKUUi Ha XJOPUA-HUOHBI M HAONIO/ICHUE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxkaromue GU3MYECKUe M XUMHUYECKHE CBONCTBA TaJOrC€HOB UM MX COCIUHCHHA (BO3MOXKHO
HCIIOJIb30BaHNE BHUICOMATEpPHANIOB), O3HAKOMJICHHE C OO0pa3lamMH XJIOPHIOB (TaJOreHHJIOB),
O3HAKOMJICHHE C oOpa3smamMu cepbl W €€ COCIUHEHUSMHU (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMaTepHalioB), HaOmIoJeHHe mpolecca OOyriuBaHUS — caxapa TOJ  JCHCTBUEM
KOHLEHTPHUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEHUE XMMHUUYECKUX CBOICTB pa30aBlIeHHONW CepHOU
KHCIIOTHI, TIPOBEJCHHE KAYECTBEHHOH peakinHu Ha cyibpaT-MOH U HaONIOJIeHUE MpH3HaKa eé
MPOTEKAHUS, O3HAKOMJICHHE C (PM3UYECKMMH CBOWCTBaMHU a3oTa, gocdopa u MX COCTMHCHUUN
(BO3MO>KHO HCIIOJI30BAHKE BHIEOMATEpUaoB), oOpa3aMu a30THBIX U PocHOpHBIX YI00pEHUIA,
nojy4yeHue, coOWpaHue, pacro3HABaHWE M H3YyUYCHHE CBOWCTB aMMHUaKa, IPOBEJCHUE
KaueCTBEHHBIX peaKInii Ha MOH aMMOHHUS U (hocaT-UOH U U3yUeHUE MPU3HAKOB UX MPOTEKAHMUS,
B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C M0 (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEpPHANIOB), HW3Y4YeHHE MOJeNeld KpPUCTAJUIMUECKUX pemeéToK anMmasa, rpadwura,
(dymiepeHa, 03HAKOMIJICHHE € TIPOIECCOM aJICOPOIIUN paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yTIEM U yCTPOMCTBOM MPOTHUBOTA3a, OTyUYeHHE, COOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEICHWE KAa4YeCTBCHHBIX pEaKIMi Ha KapOOHAT W CHJIMKAT-UOHBI H
W3yY€HHUE TPU3HAKOB HUX NPOTEKaHUs, O3HAKOMIICHHE C TPOAYKUMEW CUIIMKATHOU
MIPOMBIIIUICHHOCTH, PEIICHNUE YKCIIEPUMEHTAIFHBIX 3a]1a4 10 TeMe «BakHeline HeMeTauTbl U UX
COCIMHEHUS».

MeTa/uibl M UX COeTMHEHUSI

OO01mas xapakTeprucTUKa XUMUIECKUX SJIEMEHTOB — METaJNIOB HA OCHOBAHHUHU X TTOJIOKEHUS
B [lepnoanueckoit cucrteme xumudeckux sneMeHToB JI. 1. MeHneneeBa U CTpOECHHsS aTOMOB.
Crpoenue metamioB. Metaminyeckass CBSI3b M METAJUIMYECKas KpHUCTAJIMYECKas pEeHIETKa.
DJIEKTPOXUMUYECKUN psAJl HANpsOKeHW MeTaimoB. Du3nyueckne M XUMHYECKUE CBOMCTBA
MeTtautoB. OOIe cnocoObl monydeHus: MeTauioB. [loHATHE 0 KOPPO3UKU METaIOB, OCHOBHBIE
CrocoObl 3aluUThl X OT Kopposwu. CruiaBbel (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) M HX
MPUMEHEHHE B OBITY W MIPOMBIIIIJICHHOCTH.

[[{eounble MeTaAIIBL: TTOJIOKEHUE B [lepuoanyeckoi cucreMe XMMUYECKUX J1eMEHTOB /1.
N. MenpneneeBa, CTpOCHUE HUX aTOMOB, HaXOXIAeHHE B mnpupoae. PU3NYECKUE U XUMHYECKUE
cBoiicTBa (Ha nmpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HAaTpud U Kanus. [IpumeHeHue
LIEJOYHBIX METAJUIOB U UX COCIMHEHUI.

[[lenouHO3eMENBHBIE METAIIIIBI MATHUM U KaJIBIUI: TTOJ10keHHE B [lepronndeckoi cucreme
xuMmuueckux 3nemeHtoB . M. MenpgeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHUE B IMPUPOJE.
®u3znueckue U XUMHYECKUE CBOMCTBA MarHus W KaiblMsl. BaxkHeiine cOeIMHEHUs KalbLUs
(okcunm, TuapoKCH, coir). JKECTKOCTh BOJBI M CIIOCOOKI €€ yCTpaHCHHS.

AmoMmunHuil: nonoxenue B llepuoanueckoin cucrtemMe xumudeckux snemeHtoB JI. .
MeHeneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B npupojie. Pu3ndeckue U XUMUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA OKCUIA U THJIPOKCHU]IA AIFOMUHHUS.

Kenezo: mnonoxenue B Ilepuonuueckoil cucreme XuMuU4eckux 3yemeHtoB [l H.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJeHUe B npupone. Gusndyeckue U XMMHUYECKHE CBOICTBA
xene3a. Okeuapl, ruapokcuasl u conu xkenesa (ll) m xenesza (l1l), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuit IKcnepumenn:

03HaKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (DU3MUYECKUMH CBOWCTBAMU, U3YUYCHHE
pPe3yJabTaTOB KOPPO3UU METALIOB (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUSL OKCHIA KajbllMsl ¥ HaTpus C BOJOW (BO3MOXKHO HCHOJIh30BaHUE
BHJICOMATEpPHAJIOB), HMCCJCJIOBAHUE CBOMCTB KECTKOW BOJBI, MpoIlecCa TOPEHHS >Kele3a B
Kucopoae  (BO3MOXKHO — HCIOJB30BAaHHE  BUJCOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMil HAa MOHBI: MarHusl, Kajabllvs, alIOMUHUS, IMHKA, xene3a (I1) u xenesa



(1), meau (1), HabarogeHne ¥ ONMHCAHUE POLIECCOB OKPAIIMBAHMS [JIAMEHH WOHAMH HATPHS,
Kallisl U Kaiblus (BO3MOXKHO HCIIONH30BAaHUE BUACOMATEPHAIIOB), HCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/IA AJIFOMUHUS U THIPOKCUA IMHKA, PEUIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHeulme MeTaibl U UX COCIMHEHUSD.

XuMHS U OKpPYKAKOIIas cpeaa

BemectBa 1 maTepuainbl B HOBCEIHEBHOM KU3HU 4YellOBEKa. be3omacHoe MCIOJIb30BAHUE
BEIIECTB M XMUMHUYECKHX peakiuii B ObITy. IlepBas momomis Mpu XUMHUYECKHX O0XOTrax u
OTPABJICHUSAX.

XUMUYeCcKoe 3arpsi3sHEHHE OKPYKAIoIIel cpe/pl (MpeaenbHas JOMyCTUMas KOHIEHTpalus
BemecTs, ganee — [1/1K). Posib xuMuu B perieHuu 3K0JIOTHYECKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

M3y4yeHue 00pa3IioB MaTepUaioB (CTEKIIO, CIIJIaBbl METAILIOB, TIOJIMMEPHBIE MAaTEPUATIBI).

Mescnpeomemmnuie ceasu

Peanuzamust MeXnpeaMEeTHBIX CBA3EH MPU U3YYEHUU XMMHH B 9 KiIacC€ OCYIIECTBISETCS
4yepe3 UCIOJIb30BaHNe KaK OOIINX €CTECTBEHHO-HAYUHBIX TOHATUHN, TaK U MOHSATHH, SBISIONUXCS
CHUCTEMHBIMU JJIs1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbBIE TIOHATHUS: HAYYHBIN (aKT, THTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccu(UKaus, TNEePUOJUIHOCTh, HAOIIO/ICHNE, DSKCIEPUMEHT, MOACIUPOBAHUE,
HU3MepeHue, MOJIeIb, IBJICHHE, TAPHUKOBBII 3(pPeKT, TEXHOIOTHSI, MaTepHabIL.

®dusnka: Marepus, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIWA, W30TOIIbI,
paauOaKTUBHOCTh, MOJIEKYJa, OJJEKTPUUECKUH 3apsi, MPOBOJAHUKH, MOJYIPOBOJHUKH,
TUAJIEKTPUKHA, (OTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHME BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAs PeIIETKA, CIIIaBbl, (U3NUECKIE BETHUNHBI, €TUHUIIBI
U3MEpPEHMS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢orocunres, npixanue, O6mocdepa, IKOCHCTEMa, MUHEPAIbHBIE YI00pECHHUS,
MHKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MHUHEpadbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIIaeMbl€, TOTUIMBO, BOAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS TMPOrPAaMMBI OCHOBHOTO OOIIET0 0OO0Opa3oBaHUs
JOCTUT'AaKOTCA B X0OI€ O6y‘-ICHI/I$[ XUMHUH B €AUHCTBC y‘IC6HOﬁ U BOCIIUTATEIILHON NCATCIIBHOCTHU B
COOTBETCTBUM C  TPAAULIUOHHBIMU  POCCUUCKHUMH  COLMOKYIBTYPHBIMH H  JYXOBHO-
HPaBCTBCHHBIMU ILECHHOCTAMMU, IMPUHATBIMU B O6HICCTBC InpaBHJIaM U HOpMaMMU IOBCACHUA H
CIOCOOCTBYIOT MPOLIECCaM CaAMOIIO3HAHUS, CAMOPA3BUTHS M COITMATTU3AIINN 00YJatOIUXCS.

JIn4HOCTHERIE PE3YIBTATEI OTpaXarOT TOTOBHOCTH 06yanOIHI/IXC$I PYKOBOJACTBOBATLCSA
CUCTEeMOW TO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIlMH M paCIIMpPEHUE OIbITa ACATEILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYeCKOTr0 BOCIUTAHMS

[IEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HayYHOMY
HaCcjacau, INOHMMAaHUA 3HAUYCHUA XUMHUYECKOU HAaYKH B KHW3HH COBPCMCHHOT'O O6IJ_ICCTBa,
CHOCOOHOCTH BIIQJIETh JOCTOBEPHOW HH(MOpMAIMEe O MEepeAOBhIX TOCTHKCHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XUMHHM, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHMAX 00 yCTpoiicTBe
MHpa U 00IIeCTBa;

2) TpaKIaHCKOT0 BOCTIMTAHHUS:

MPEJICTaBICHUS O COLMAIBHBIX HOpPMax W IMpaBHJIaX MEKIMYHOCTHBIX OTHOLICHHWHA B
KOJIJICKTHUBCE, KOMMYHI/IKaTI/IBHOf/'I KOMIICTCHTHOCTH B O6H_ICCTBGHHO HOHC3HOI>'I,
y4eOHOUCCIIEIOBATEILCKOM, TBOPUECKOW W JPYIHMX BHUJAAX JEATCIBHOCTH, T'OTOBHOCTH K
pa3HooOpa3HON COBMECTHOM JEATEIbHOCTH MPHU BBITOJHEHUH YYeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIITOJTHCHHH XWMHUYECKHUX JKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B IMPOLCCCE 9TOU yqe6H0i/’1 ACATCIIbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE MOBEJICHHUE U ITOCTYIIKK CBOMX TOBAPHIIEH C MTO3UIIMHA HPABCTBEHHBIX U TIPABOBBIX
HOPM C YYETOM OCO3HAHHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHUECKHAE  TMPEJACTABICHUS O  BEIIECTBE W  XUMHYECKOH  PEaKIuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONIME OCHOBY JIJIS
IMOHMMaHHA CYIITHOCTHU HaquOI;'I KapTUHBI MUpPaA, MIPECACTABICHUA 06 OCHOBHBIX 3aKOHOMCPHOCTAX
Pa3BUTHSI IPUPOJIBI, B3aUMOCBS3SX UYEIOBEKA C MPUPOIHON CPENIOi, O POJIM XUMHUH B TIO3HAHUH
3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHBBI, HANPABJICHHBIC Ha IIOJIyYeHHE HOBBIX 3HAHUM IO XUMHH,
HEOOXOaUMBIE JUIsi OOBSICHEHUS HAOJIOIaeMBbIX TMPOIECCOB U SIBJICHUW, IO3HABATEIHHOM,
UHGOPMAIIMOHHON U YUTATEIbCKOM KyJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, NOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
UHGOPMAIIMOHHBIX TEXHOIOTHI;

HWHTEpEC K OOYYEHHWI0 W TO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCThH K
caM000pa30BaHUI0, TPOEKTHON M HCCIIENOBATEIBCKON JEATENBHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIpaBJIEHHOCTH U YPOBHS 00yuYeHUs B AaJbHEHIIEM;

4) popMupoBaHUSI KYJIbTYPbI 310POBbS:

0CO3HAHHE IICHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 370pOBBI 00pa3 JKWU3HHU, OCO3HAHUE IIOCIEICTBUN M HENPUATHE BPEIHBIX IPHUBBIYECK
(ymoTpeOyieHHsI aJIKOToJisI, HApKOTUKOB, KYpPEHHs), HEOOXOJUMOCTH COOJIOJIEHUS TPaBHII
0€3011aCHOCTH MIPU OOPALICHUH C XUMHYECKIMHU BEIIECTBAMH B OBITY U peaJIbHON )KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

WHTEpPEC K MPAKTUICCKOMY U3YUYCHHIO TPOGECCUil U TpyJa pa3IndyHOro poja, YBaXCHHE K
TPYAy U pe3yJIbTaTaM TPYyIOBOH JEeSITeIbHOCTH, B TOM YUCIIC HA OCHOBE IPUMEHEHHUS ITPEIMETHBIX
3HAHMW 10 XHMMHH, OCO3HAHHBIM BBIOOp WHJIMBHUIYAJIBHOM TPAaeKTOPUM NPOJOIKEHUS
0o0pa3oBaHusl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX



UHTEPECOB U MOTPEOHOCTEH, ychemHoil mnpodecCHOHANbHOM NEATEIbHOCTH M Pa3BUTHS
HEO0OXOIMMBIX YMEHHI, TOTOBHOCTh aJIAITHPOBATHCS B MPOPECCUOHATILHON Cpeie;

6) 9KOJI0rHYeCKOro0 BOCIIUTAHMUSI:

9KOJIOTHUYECKH 11e1ec000pa3Hoe OTHOIICHUE K MPHUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CyIleCTBOBaHMs, MOHUMAHUE LIEHHOCTH 370pPOBOro0 U Oe3omacHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TIICUXHUYECKOMY 30POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil OE30MacHOTO MOBEACHUS MpU paboTe ¢ BEIIECTBAMH,
a TaKKe€ B CUTyalMSX, YTPOXKAIOIINUX 3JI0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4YaeMble PU U3YUCHUH XUMUH, JIJIS pEIICHUS 3314,
CBSI3aHHBIX C OKPYXAIoIIEH NPUPOIAHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJbTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapaKkTepa SKOJIOTHUYECKUX MPOoOJieM U MyTel WX peuieHus
MOCPEACTBOM METOAOB XMMHH, SKOJIOTHUYECKOTO MBILIJICHHS, YMEHUSI PYKOBOJACTBOBATHCSA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOW U COLMATIbHOM MPAaKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMBIE N7 (OPMUPOBAHUS
MHPOBO33PEHHsI OOIICHAYYHbIE TOHSTHS (3aKOH, TEOPHSs, MPUHIINI, TUIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCTIEPUMEHT U JIPYTOe.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax ¥ MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH NIPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHHE MHpa, U YHHUBEpCAIbHbIE Y4eOHbIE NEeHCTBUS (TIO3HABAaTEIbHbIE,
KOMMYHHUKATUBHBIE, PETYJISTUBHBIE), KOTOphle oOecreunBaroT (POPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHHUPOBAHUIO U OCYIIIECTBICHHUIO YUYEOHOM 1eATeTbHOCTH.

ITo3HaBaTe/IbHbIEC YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

basoBble Jlornyeckue 1efcTBUA:

YMEHHUSI MCIIOIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIICHUS] TPU OCBOCHHM 3HAHWIA:
PacKpBIBaTh CMBICT XUMHUYECKUX MOHITHH (BBIACISITh UX XapaKTEePHbBIE MPU3HAKH, YCTAHABIUBATD
B3aMMOCBS3b C JIPYTUMH TOHSITHSIMHU), WCIIOJIB30BATh TOHATHSA I OOBSICHEHUS OTIEIBHBIX
(haKTOB U SBJICHUI, BRLIOUPATh OCHOBAHUS U KPUTEPUH TSI KITACCU(PUKAIIUN XUMUYECKHX BEIIIECTB
U XMMUYECKUX PEaKIUil, yCTaHaBIUBaTh NMPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXIy OOBEKTaMu
W3YUYEHHUS, CTPOUTH JIOTMUECKHUE paCCYKACHUs (MHAYKTHUBHBIC, N€yKTUBHBIC, MO AHAJIOTHH),
JieJaTh BBIBOJIBI M 3aKJIFOUCHMS;

yMEHHUE MPUMEHATHh B MPOLECCE MO3HAHUS MOHATUSA (IIPEeAMETHBIE U METaIlpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHUH, MPeoOpazoBbIBATh MIUPOKO
MPUMEHSAEMbIE B XUMHH MOJEJIbHbIC MPEICTABICHUSI — XUMHUUYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XuMHuueckass (GopMysia M ypaBHEHHE XHMHUYECKONW peakuuu — TMpU pelIeHud ydeOHo-
MO3HABATEJIbHBIX 3a/a4, C YYETOM OTUX MOJAEIBHBIX IMPEACTABICHUN BBIBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH M3YyYae€MBIX OOBEKTOB — XMMHYECKHX BELIECTB U
XUMHUYECKHUX PEAKIIMH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIC CBSI3H U
IPOTHUBOPEYHS B U3yUaEMBbIX ITpoLiecCcax U SIBJICHUAX.

ba3soBble ucciienoBare/ibCKue 1eHCTBUA:

YMEHHE MCIOJIb30BaTh MOCTABJIEHHBIE BOINPOCHl B KAYECTBE MHCTPYMEHTa MO3HAHHUs, a
TaKKE€ B KadeCTBE OCHOBHI i (OPMHUPOBAHUS THUIOTE3Bl IO MPOBEPKE TMPABUIHLHOCTH
BBICKA3bIBAEMbBIX CYKICHUII;

npuoOpeTeHre OIbITa MO IUIAHUPOBAHHMIO, OPTraHU3AIMU W TPOBEJACHUIO YUYEHUYECKUX
JKCIIEPUMEHTOB, yMEHHE HAOIIOAaTh 32 XOJJOM MPOIlecca, CaMOCTOSATEIbHO IPOTHO3UPOBATH €r0
pe3ynbratr, (GopMyIHpPOBaTh OOOOMICHWSI M BBIBOJLI 10 PE3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMsI, COCTABIATH OTUET O MPOeNaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOUPATh, aHAJTM3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BHI0B
1 (HopM IpeICTABIICHHS], TOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOYJISIPHAS JIUTEpATypa
XUMHYECKOT0 COJIepKaHUs, CIIPaBOYHbIE TOocoOus, pecypchl IHTepHeTa), KpUTUYECKU OLIEHUBATh
MIPOTHUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;



yMEHHE IPUMEHATh pa3IU4HbIe METO/IbI M 3alIPOCHI IIPU MOUCKE U 0TOOpe MH(DOPMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIJISl BHIIOJTHEHUSI yYEOHBIX M MO3HABATEIBHBIX 3a1a4
ONpeAeNIEHHOr0 THIA, MPUOOPETeHHE OmbiTa B 00JIACTH HUCIHOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIA/IEHUE KYJbTYpO aKTUBHOIO MCIIOJIb30BAHMSI Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY MpeicTaBICHUS
nHGOpPMAIMK U WUIIOCTPHPOBATH pEIIaeMble 3a/a4l HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduKu U UX KOMOUHAIUSAMUY;

yYMEHHE HCIOJIb30BaTh M aHAJIM3UPOBAaTh B IpoOIleccCe YYEOHOM U HCCIeN0BaTEIbCKON
JEeSATENBHOCTH HHPOPMAIIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIBCKOT0 X0341CTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPY’KaIoLeH IPUPOIHON CPEIbI.

KoMMyHunKaTHUBHBIEC YyHUBEPCAIbHbIC YUeOHbIE 1eliCTBUA:

yMEHMsI 3aJaBaTh BOIPOCH (B XOJe aAuamora M (WiIM) JAUCKYCCHUM) IO CYIIECTBY
oOcyxaaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTENIBHO BBIMOTHEHUS
MPEITIOKEHHOM 3a/1a4H;

YMEHMSI IPEACTABIIATE NIOJIYyYEHHBIE PE3YJIbTaThl IO3HABATEIIBHOM E€ATEIBHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNlaTh IPE3CHTALMI0 PEe3yJIbTaTOB BBIIIOJHEHUS XMMHUYECKOTO
JKCHEepUMeEHTa (JJa0OpaTOPHOIO ONbITa, J1AOOPaTOpPHOM pPabOTHI MO HCCIENOBAaHHUIO CBOWCTB
BEIIIECTB, YYCOHOTO MPOEKTA);

YMEHHUsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHON U
HCCJIEeIOBATEeNIbCKON JEATEIbHOCTH NPU PELICHUH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COTJacoBaHUs MNO3ULMHI (00CyXIeHus, OOMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMBD», KOOPAUHALIMS COBMECTHBIX JEHCTBHIA, ONpeiesieHue KPUTEPHUEB MO OIIEHKE KauecTBa
BBHITIOJTHEHHOW paOOTHI U IPYTHE).

PeryasitTuBHble yHUBEpPCAJIbHbIC YUeOHbIC 1eHiCTBUA:

YMEHHE CaAMOCTOSTEIBHO ONPEENATh LENU ACATENbHOCTH, IUIAHUPOBATh, OCYIECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTb, BBIOMpPATH
Haunbosee 3¢ peKTUBHBIE CLIOCOOBI PEIIeHUs yUeOHbIX U MT03HABATENbHBIX 33/1a4, CAMOCTOSITENIEHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPE/ITI0KEHHBIN alITOPUTM JIEUCTBUIA TPH BBHITIOJTHEHUH 3aJaHUI
Cc y4€TOM NOJy4YeHHsS HOBBIX 3HAHMHA 00 HM3yyaeMbIX OOBEKTAaX — BEIECTBAX U PEAKIHUSAX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBJICHHOW L[EJIU, YMEHHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUHU 3aJIaHUM.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeIMETHBIX pe3yJNbTaTOB IO OCBOEHHUIO O0S3aTENBHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOM paboyell MporpaMMoid, BBIACIAIOT: OCBOCHHBIC
o0yvaromuMHUCsl Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JeHCTBUH, crenuduyeckue ams
npeaMeTHol obmactu «XuUMHS», BHUIBI ACSATENBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETAINH, TPEOOPa30BAaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konmy oOydenus B 8 kjacce mpeIMeTHbIe pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIHXCS YMEHHIA:

® pPACKpBIBaThb CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUN: aTOM, MOJIEKYJA, XUMUYECKUN

AIIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OAHOpPOJAHAs U
HEOJIHOPO/HAsA), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast 10JIsl XUMUYECKOTO 3JIEMEHTa
B COCIMHEHHMH, MOJSIpHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHHSI, XUMUUECKasl peaklns, KJacCuPpUKaIus
peakLuii: peakliui COEANHEHNs, pEaKLUU Pa3I0KEHHs, PEaKIIMK 3aMELICHUs, peaKLIun
o0OMeHa, 9K30- U SHJOTEPMHUYECKHUE PEaKInu, TEIUIOBOM 3P PeKT peakiuu, SApo aToMa,
AJIEKTPOHHBIN CJIOM aTroma, aTOMHas OpOHTaj b, pPaJUyC aromMa, XUMHUYECKas CBs3b,
MOJISIPHAsE M HENOJsIpHAs KOBAJICHTHAs CBSI3b, MOHHAs CBS3b, WOH, KaTUOH, AHUOH,
pacTBOp, MaccoBasi A0 BellecTBa (IIPOLEHTHAsI KOHLIEHTPALKs) B PACTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATHUI M NPUMEHSTH 3TU
MOHSITUS NTPU ONMCAHUM BEILIECTB U UX MPEBPAICHUI;

UCTIOJIb30BaTh XMUMHYECKYI0O CHUMBOJHKY JJISi COCTaBICHHS (OpMYT BELIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIUM;

OTpe/IeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHHSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAIEKHOCTh BELIECTB K
ONpesieIEHHOMY KJIacCy CO€IMHEHMH 10 (QopMmynaM, BHJ XUMHUYECKOH CBS3U
(KoBaJIGHTHasl M1 MIOHHAs) B HEOPraHUYECKUX COECIMHEHUSX;

packpsiBaTh cMmblca Ilepnonnueckoro 3akona J[. 1. MenneneeBa: 1eMOHCTpUpOBaTh
[OHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nojoxenus B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO YU€HUs, 3aKOHAa ABOrajapo;

ONHKCHIBATh M XapakTepuszoBaTh TabmmuHyo ¢opmy Ilepuonndeckoit cucTeMbl
XMMHMYECKMX 3JIEMEHTOB: pasivyaTh MOHATUS «IJIaBHas mHoArpynna (A-rpymma)» u
«moboynass noxarpynna (b-rpynma)», manele ¥ OOJbBIIME TEPUOMBI, COOTHOCUTH
0003HaueHus1, KOTopble uMeroTcs B Tabmuue «llepuoanyeckas cucreMa XUMHUECKUX
anemeHToB JI. 1. MenneneeBa» ¢ 4UCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKHX DJEMEHTOB (COCTaB M 3apsA] A1pa, oOlee 4YHUCIO DJIEKTPOHOB U
pacnpeesieHne uX Mo 3JIEKTPOHHBIM CII0SM);

KJIaccu(UIUpPOBaTh XMMHYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE
peakiuu (110 YMCIy U COCTaBYy Y4YacTBYIOUIMX B PEAaKLUU BELIECTB, MO TEIJIOBOMY
sbdexry);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAaHWE TPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHMMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHMSI XUMUUECKUX MIPEBPALICHUM B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIEMEHTa 10 (popMyJie COETUHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON pEaKIMH;

IIPUMEHATh OCHOBHBIE OIEpAllUM MBICIUTEIIBHON NEATEIbHOCTH — aHAJIW3 U CHHTE3,
CcpaBHEHHE, 0000IICHUE, CUCTEMATH3aINIO, KIaCCU(UKAIUIO, BBISBICHUE MPUINHHO-
CJIEICTBEHHBIX CBSI3€d — JUIS M3Y4YEHMsI CBOMCTB BELIECTB U XUMHUYECKUX PEaAKLMMH,
€CTECTBEHHO-HAYy4HbIE METO/IbI [T0O3HAHUS — HAOIIOIEHUE, U3MEPEHUE, MOJEIUPOBaHHE,
AKCIIEPUMEHT (pEaIbHbIN U MBICIICHHBIN);

ClIeIOBaTh IMpaBMJaM TIOJb30BAaHUS XHMHYECKOH TmoOCynol u  11abopaTopHBIM
0o0opyIOBaHMEM, a TaKXKe MpaBWIaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMHU T10 BBIMOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OIBITOB I10 MOJIyYEHHIO U
coOupaHuio ra3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIIOPOAA), MPUTOTOBIICHUIO
pPacTBOPOB € ONpeeNEHHON MacCOBOM A0sel pacCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH
Y IPOBOJAMTH XUMHYECKHE 3KCIEPHUMEHTHI 110 PacliO3HABaHUIO PAaCTBOPOB ILEJIOYEH U
KHCJIOT C HOMOILBIO MHJIUKATOPOB (JTAKMYC, (heHOIPTaNeHH, METUIOPAHXK U APYTHUE).

K koHny oOydenus B 9 kjacce npeIMeTHbIE pe3yJbTaTbl HA 0a30BOM YpOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:

PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSITHH: XUMHYECKHH JJIEMEHT, aToM,
MOJIEKYJia, HOH, KATUOH, aHHOH, IMTPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPULATEILHOCTh, CTEIECHb OKHCIICHUS, XMMUYECKas peakius, XUMHYeCKas
CBSI3b, TEIUIOBOW 3((eKT peakiyu, MoJb, MOJISIPHBI 00BEM, PacTBOP, MEKTPOIHTHI,
HEJJIEKTPOJIUTBI, DSJCKTPOIUTHYECKAas UCCOLMAIMs, pPEaKUUH HMOHHOTO OOMeHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBecHe, OOpaTUMble W HEOOpaTUMBbIE pEaKIWH,



OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLUUH,  OKHUCIMTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTAaHOBJCHHE, AIOTPONHs, aM(OTEepHOCTh, XMMHUYECKas CBS3b
(xoBaJleHTHasi, MOHHAs, MeTa/lIn4yecKas), KpUCTAJUIMUecKas peméTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW peaklUuu, MPeAesIbHO JONyCTHMAas
koHueHTpauus [1JIK BemniecTna;

WUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATHA U TPUMEHATHh 3TU
MOHSTHUS MIPU ONMCAHUM BEIIECTB U UX MPEBPALCHUN;

UCIIONIb30BAaTh XHMMHUYECKYI0 CHMBOJHUKY JJsi COCTaBlIeHUS (QOpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpENENsATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUWH 1o QopmynaM, BHJI XMMHUYECKOH CBs3M (KOBaJeHTHAas, MOHHA,
MeTaJlJInueckas) B HEOPraHWYEeCKUX COEJAMHEHHUAX, 3apsij HOHA IO XUMHYECKOH
dopmyIe, XxapakTep Cpeasl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUTMYECKON pelIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbici [lepunoandeckoro 3akona . 1. MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepu3oBaTh TabmuuHyro dopmy llepuoamueckoit
CHUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pa3iuyaTh MOHITHS «TJlaBHas moarpymma (A-
rpynmna)» u «mnobouynas moarpymma (b-rpymma)», Mameie U OGONBIIME TMEPUOIBI,
COOTHOCHUTbH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCTOBBIMU
XapaKTepUCTHKAMU CTPOCHHSI aTOMOB XUMHUYECKUX DIIEMEHTOB (COCTaB M 3apsl sapa,
o0111ee 4ncio MEKTPOHOB U paclpeiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM), OOBACHATD
o0mMe 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB JJIEMEHTOB M WX COCIUHEHHUH B
npejienax MajbIX MEPUOJIOB U IVIABHBIX MOJATPYII C Y4ETOM CTPOEHHUS UX aTOMOB;
KJIaccu(UIMpPOBaTh XUMHUYECKUE JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIY W COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3¢ (deKTy, 10 UBMEHEHUIO CTENEHEW OKUCIICHNS XUMHUUECKHUX 3JIEMEHTOB);
XapakTepru3oBaTh (ONMUCHIBATh) OOIIME W cHenu(uIeckrne XHMHUYECKHe CBOWMCTBA
IIPOCTHIX U CJIOKHBIX BEILIECTB, MOATBEPK/asl ONMUCAHUE ITPUMEPAMU MOJIEKYJSIPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHUS JJIEKTPOJUTHUECKON JUCCOLMALMU KUCIIOT, EJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUSI PEaKlIUi MOHHOrO OOMEHa, ypaBHEHHs peaklui,
MOJATBEPXKJAIOIIUX CYLIECTBOBAHME T€HETUYECKOM CBSA3M MEXAYy BEIECTBaMU
Pa3IMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIMI IOCPEACTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHU OT UX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUIN B Pa3IMUHbBIX YCIOBUSIX;

BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyIie COeUHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEAKIUU;

coOmofaTh mMpaBuia TOJB30BAaHUS XUMHUYECKOM TMOCYI0M ©  1abopaTopHBIM
0o00opyZO0BaHMEM, a TaKKe MpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKILHUSMU TIO BBIMOJTHEHUIO 1a00PATOPHBIX XUMUYECKUX OTBITOB IO MOJIYYCHUIO U
coOupaHuio Ta3000pa3HbIX BEMIECTB (AMMHUAKa U YTJICKHCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAB PAa3IMUHBIX BEILIECTB:
pacrmo3HaBaTh ONBITHBIM IMyTEM XJIOpHA-, OpoMuI-, HOAMI-, KapOoHat-, Qocdart-,
CUJIUKAT-, Ccyibdar-, THUAPOKCHI-UOHBI, KATHOHHl AMMOHHMS W HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX paCTBOPAX HEOPraHUYECKUX BEIIECTB;



MIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NESITEIBHOCTA — aHAJW3 U CHHTE3,
CpaBHCHHE, OOOOIICHHWE, CUCTCMATH3AIMIO, BBIABICHUE MPHYUHHO-CIICICTBCHHBIX
CBSI3€d — JUIsl M3YYEHUS CBOWCTB BEIIECTB M XMMHYECKUX PEAKLIUN, €CTECTBEHHO-
HAyYHBIC METOIbI TIO3HAHUS — HAOJIOICHIE, N3MEPEHHE, MOICIIMPOBAHHE, SKCIICPUMCHT
(peanbHBIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAH
8 KJIACC

HUE

KoaunuyecTBo yacos

Ne HaumeHoBaHue pa3jiesioB u dyeKTpoHHbIE (LM pPOBbHIE)
n/n TeM NPOrpaMMbl Bceero KonTposbHbIe IpaxTnyeckue o0pa3oBaTesibHbIE PeCypChI
padoThbI padoThbI
Pa3znea 1. IlepBoHayaibHble XUMHUYECKHE TOHATHS
XuMus — BaykHas 00J1aCTh
11 €CTECTBO3HAHMS U 5 0 5 bu6mmorexa [IOK
NPaKTHYECKOHN e TeITbHOCTH https://m.edso0.ru/7f41837c
yejoBeKa
12 BerectBa 1 XuMu4eckue 15 1 0 bubmuorexa [JOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro mo pasnerny 20
Paznea 2. BaxHeiune npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Bosayx. Kucnopoga. Ilousarue 6 0 1 bu6mmoreka [JOK
00 okcHaax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 8 0 1 bu6mmoreka [JOK
KHMCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmnoreka [JOK
OCHOBaHHUAX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCIMHCHUI https://m.edso0.ru/7f41837c
Hroro mo pazneny 30

Pasnea 3. Ilepuoanueckuii 3axkon u [lepuoaunyeckas cucrema xumudeckux 31eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

Ilepronnueckuii 3aK0H U
3.1 [Tepuonnueckas cuctema
XUMHUUYECKHX 3yieMeHToB JI. 1.

7 0

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

MenneneeBa. CtpoeHue
aToma

XUMHUYECKAd CBA3b.

3.2 OKHUCIIUTETBLHO- 8 Bubmiotexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIBHBIC PEAKIIHN
bu6nmnoreka [JOK
Hroro no pasney 15 https://m.edsoo0.ru/7f41837c
p 3 bu6nmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo0.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB 68
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9 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ — Beero KOﬁHTpOJILHbIe l'IpﬁalcaneCKne 06PA30BATEILHBIE
padoThI paéoThI pecypesl
Pa3znea 1. BenrecTBO 1 XUMHYECKHE PeaKIu
11 IToBTOpeHue u yriay0neHue 3HaHUN 5 1 0 bubnuoreka [JOK
' OCHOBHBIX Pa3JIejoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bu6mmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHUECKAS TUCCOIHAITHSI. 8 1 1 bu6mmoreka [JOK
' XUMHUECKHE PEaKIIUU B PACTBOpaX https://m.edsoo.ru/7f41a636
Wroro no pazueny 17
Pa3gen 2. HemeTa/sIBI M X COeXHHEHUS
21 OOm1ast XxapaKTepUCTHKA XUMHYECKUX 4 0 1 bubnuorexa LIOK
' anemMenToB VIIA-rpymmsl. ["agoreHs https://m.edsoo.ru/7f41a636
OO1mas XxapakTepucTuKa XUMHIECKHX Bubmiorexa LOK
2.2 anemeHTOB VIA-Tpymmsl. Cepa u eé 6 0 0 httos://m.edsoo.ru/7f41a636
COCIMHEHUS — )
OO6mras XxapaKTepUCTUKa XUMHUIECKUX
2.3 aneMeHTOB VA-rpynmnsl. A3ot, pochop u 7 0 1 Egg?_?;r);e;ic]iorljﬂ 412636
HUX COCIUHEHUS — .
OO1as XxapakKTepUCTHKa XUMUYECKUX Bubmiorexa [[OK
2.4 aneMmeHToB |VA-rpynmsl. Yriaeposa u 8 1 2 httos://m.edsoo ru/7f41a636
KPEMHHUU U UX COCTUHEHUS pS.//m. *
Hroro no pazneny 25
Pa3gen 3. MeTa/uIbl M X COeTUHEHUS
3.1 OO0111e CBOMCTBA METAIIOB 4 0 0 bubmorexa LIOK

https://m.edso0.ru/7f41a636



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

but6mmorexa [IOK

3.2 Baxxseme MeTajUIbl 1 UX COSIUHEHUI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumusi 1 oxkpyzkammas cpeiaa

4.1 BemiectBa 1 MmaTepuaibl B )KH3HU YEJIOBEKA 3 Brbmuorexa LIOK
' https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 Eubmiorexa LOK

p P https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 68
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ITOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosimyecTBo yacoB DJIEeKTPOHHBIE
Ne Tema ypoka Kontpo Ipaktn | UHppoBbIE
n/n Bcero = JibHBIE yecKHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
[Ipenmet xumuun. Ponp xuMun B )KM3HH YesioBeka. Tema u bubsmorexa ITOK
1 pesl ' ' 1 0 0 https://m.edsoo.ru/ff0d21
BEIIeCTBa
Oc
but6mmoreka [IOK
2 [MoHsTHE 0 METO/IAX MO3HAHKS B XUMUHU 1 0 0 https://m.edsoo.ru/ff0d22
/e
[Ipaxtudeckas padora Ne 1 «IIpaBuiia paGoTsl B bubnuorexa LIOK
3 7a60paTOpPHK U MPHEMBI 0OpaICHHS ¢ JTJAOOPATOPHBIM 1 0 1 https://m.edsoo.ru/ff0d23
000pyI0BaHUEM) dc
but6mmoreka [IOK
4 YucTeie BemecTBa U cMecu. CriocoObl pa3esieH s cMeceit 1 0 0 https://m.edsoo.ru/ff0d26
Ca
5 [MpakTuaeckas padora Ne 2 «Pva3ﬂeneHHe cMmecei (Ha 1 0 1 Egggﬁ?;ﬁ;iﬂﬁlﬁo 428
MpUMepe OYUCTKU TTOBAPEHHOM COJIN )» o8
but6mmoreka [IOK
6 ATOMBI M MOJICKYJIBI 1 0 0 https://m.edsoo.ru/ff0d2a
6C
XUMUYECKHUE 3JIEMEHTHI. 3HAKH (CUMBOJIbI) XMMHUUECKUX bubmorexa [IOK
7 ' 1 0 0 https://m.edsoo.ru/ff0d2b
3JIEMEHTOB
e8
but6mmoreka [IOK
8 [IpocThie U cOXKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a

6¢



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

but6mmorekxa [IOK

9 ATOMHO-MOJIEKYJISIPHOE yUeHHE https://m.edsoo.ru/ff0d2d
50
3aKOH IIOCTOSHCTBA COCTAaBa BEILIECTB. XUMHUUECKAs buGnnorexa LIOK
10 B ) https://m.edsoo.ru/ff0d2e
dbopmyia. BaJeHTHOCTh aTOMOB XMMUYECKUX 3JICMEHTOB 26
OrtHocurenbHasg aToMHas Macca. OTHOCUTEIbHAS bubmmorexa LJOK
11 ’ https://m.edsoo.ru/ff0d32
MOJICKYJISIpHAs Macca 3c
bubnunorexa [IOK
12 MaccoBas 1011 XMMHAYECKOTO AJIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d35
Oc
but6mmoreka [IOK
13 KomuyectBo BemecTBa. Mok, MousipHast Macca https://m.edsoo.ru/ff0d52
30
dusndeckue U XUMUYCCKHUE SIBJICHUS. XUMUICCKas Bubmiorexa LIOK
14 AICHHA. https://m.eds00.ru/ff0d37
peaxius .
fa
bu6anoreka LIOK
15 [Tpu3HaKU U YCIOBHS POTEKAHHUS XUMHUCCKUX PEaKIInit https://m.edsoo.ru/ff0d3a
16
3ax X « bubmuorexa [JOK
16 AKOH COXPAHEHUSI MACCHI BEIECTB. X UMHUYCCKHUC hitps://m.edsoo.ru/ffod3b
ypaBHCHHS
88
BrrunciieHus KOJIMUECTBA, MACChI BEIIECTBA 110 bubmorexa [JOK
17 ’ Bett https://m.edsoo.ru/ff0d57
YPaBHCHHUSIM XMMUYCCKHX PEaKITUit 08
Knaccuduxanus XuMU4ecKux peaxiuii (CoeuHeHHs Bubmmorera [IOK
18 H beakl a ’ https:/m.edso0.ru/ffod3f

pa3JIoKEeHUs, 3aMEIIICHUs, OOMEHA)

34



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

M. B. JIOMOHOCOB — y4€HBIN-3HIUKIIONIECIUCT.

but6mmorekxa [IOK

19 " https://m.edsoo.ru/ff0d40
O0o01IeHre U CUCTeMAaTH3aINs 3HAHUN ol
bubnunorexa [IOK
20 KonTponbrast padora Nel o Teme «BemecTBa u https://m.edsoo.ru/ffod42
XUMUYECKHUE PEAKIII 90
Bo3agyx — cMmech razos. Cocras Bo3ayxa. Kucinopong — bubmorexa ITOK
21 ol ' Ayxa. poa https://m.edsoo.ru/ff0d44
3JIEMEHT U MpocToe BeriecTBo. O30H 86
®u3nyecKue 1 XUMUYECKHE CBOMCTBA KUCIOPOa (peakuuu bubmmorexa LIOK
22 1Ioposa (peartt https://m.edsoo.ru/ff0d46
okucyeHus, roperne). [lonstue 06 okcumax 14
Cnioco0bI mosty4eHus KUciIopoaa B 1abopatopuu U bubmorexa ITOK
23 Y PO paTop https://m.edsoo.ru/ff0d49
IIPOMBILUIEHHOCTHU. [[puMeHeHne kuciopoaa 7a
TemnoBoit 3 PexT XUMUIECKOI peakIuu, MOHITHE O bubnmnoreka [JOK
24 TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U SHIOTCPMHUUECKIX https://m.edsoo.ru/ff0d47
peaxkusax 90
TorumBo (HedTh, yroias U MeTaH). 3arps3HeHUE BO3TyXa bubmmorexa HOK
25 Y - AP AYXa, https://m.edsoo.ru/ff0d4c
CHOCOOBI €ro MpeIoTBPAIIECHUS 4a
bubnunorexa LIOK
26 [IpaxTruyeckas padota Ne 3 o Treme «Honzlqeﬂne 51 https://m.edsoo.ru/ffod4a
coOupaHHe KHCIIOpO/ia, U3YUEeHHE €ro CBOWCTBY a0
Bonopon — snemeHT u npocToe BemecTBo. Haxoxienue B bubsmorexa ITOK
27 AOPOZL p m ’ s https://m.edsoo.ru/ff0d4d
TIpUPOJIE do
DU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJOPOAA bubmorexa [TOK
28 Aoposa. https://m.edsoo.ru/ff0d4d

[Ipumenenne Bogopoaa

do



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4790
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but6mmorekxa [IOK

29 TTousTHE O KHCIIOTAX U COMIAX https://m.edsoo.ru/ff0d50
d2
bubnunorexa [IOK
30 Crtoco0bI MmoTydeHust BOAOPOa B 1abopaTopuu https://m.edsoo.ru/ff0d4d
do
but6mmoreka [IOK
31 [IpakTudeckas padora Ne 4 1o Teme «HOJUIyquI/Ie 5 https://m.edsoo. ru/fOdAf
coOupaHue BOAOPO/IA, H3yUCHHUE Cr0 CBOMCTBY 4
bubnunorexa [IOK
32 MossipHblii 006EM ra30B. 3aK0H ABOTaapo https://m.edsoo.ru/ff0d54
2e
Brrunciienus o0bEMa, KOJIMYECTBA BEIECTBA ra3a 110 €ro bubmorexa LJOK
33 ’ 111 N https://m.edsoo.ru/ff0d55
U3BECTHOMY KOJIMYECTBY BEIICCTBA MIIH 00BEMY 20
Boruucienus 00bEMOB ra3oB 110 YPaBHCHHIO PEaKIIUK Ha bubmmorexa LIOK
34 ! ypash pear https://m.eds00.ru/ffod57
OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHU Ta30B 08
bu6anoreka LIOK
35 DU3NUECKUE U XUMUUYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d58
7a
bubnunorexa LIOK
36 CocraB ocHoBanui. [ToHsITHE 00 HHIUKATOPAX https://m.edsoo.ru/ff0d59
e2
Bona xak pactBopuTeins. HachlieHHBIE 1 HEHACKHITIIEHHEIE bubmorexa [JOK
37 A p p ' m m https://m.edsoo.ru/ff0d5b
pacTtBOpbl. MaccoBast 10Jis BEIIECTBA B PaCTBOPE 40
[IpakTuueckas padora Ne 5 mo Teme «[Ipurorosnenue but6mmoreka [IOK
38 PacTBOPOB C OMpeAeIEHHON MAaCCOBOM Joei https://m.edsoo.ru/ff0d5e

paCTBOpéHHOFO BCIICCTBaA»

ba



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

Kontponsnas padora Ne2 no reme «Kucnopoa. Bonopon.

but6mmorekxa [IOK

39 https://m.edsoo.ru/ff0d63
Boma»
42
bubnunorexa [IOK
40 Oxcupl: cocTaB, KiaaccupuKaIis, HOMEHKIATypa https://m.edsoo.ru/ff0d66
4e
[Tony4yenue U XUMHUECKHUE CBOMCTBA KUCIOTHBIX bubmmorexa LJOK
41 y ’ https://m.edsoo.ru/ff0d66
OCHOBHBIX U aM()OTEPHBIX OKCHIOB le
bubnunorexa [IOK
42 OcHoBaHUS: COCTaB, Kiaccu(uKaIusa, HOMEHKIATypa https://m.edsoo.ru/ff0d67
ca
but6mmoreka [IOK
43 [MonmyueHre U XUMHUECKUE CBONCTBA OCHOBAHUI https://m.edsoo.ru/ff0d67
ca
bubnunorexa [IOK
44 Kucnotsr: coctaB, kinaccudukariys, HOMEHKIATypa https://m.edsoo.ru/ff0dfee
2
bu6anoreka LIOK
45 [Tosy4eHne u XUMUYECKHE CBOMCTBA KHCIIOT https://m.edsoo.ru/ffOdfee
2
Comnu (cpenHue): HOMEHKIATYpa, CIIOCOOBI MOTyYSHHS bubmorexa LIOK
46 peiL N ypa, y ’ https://m.edsoo.ru/00ad94
XUMHUUYECKHUE CBOMCTBA 24
[IpaxTuyeckast pabota Ne 6. Pemenue skcriepuMeHTaIbHBIX bubmuoreka [JOK
47 3a1a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPIraHUYECKHX https://m.edso0.ru/00ad9b
COCIUHCHUID 7/c
I'eneTnyecKkas CBsI3b MEXKAY KIaCCaMU HEOPraHUYECKUX bubmorexa IIOK
48 Y p https://m.edsoo.ru/00ad9a

COeIUHEHNN

50



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

but6mmorekxa [IOK

49 O06o01IeHre U cucTeMaTr3alus 3HaHUIA https://m.edsoo.ru/00ad9c
b2
" bubmuorexa [JOK
50 KonTponbrast padora Ne3 HOU’I;‘GMG OCHOBHBIE KJIACCHI https://m.eds00.ru/00adge
HEOPTraHUYECKHUX COCTMHCHHUI 1a
[TepBbie TOMBITKH KIaCCUPUKAITUTN XUMHYECKUX bubmmorexa HOK
51 p 1 https://m.edsoo.ru/00ad9of
aneMeHTOoB. [IoHsATHE O TpynIax CXOAHBIX AJICMEHTOB fa
Ilepuoauueckuii 3akoH u Ileprnoanyeckas cucrema bubmorexa LIOK
52 PHOA pHOA https://m.edsoo.ru/00ada5
xumudeckux diemMenToB . . Menaeneena 2
but6mmoreka [IOK
53 [Mepuoapl, TpyIIBI, TOATPYIIIIEL https://m.edsoo.ru/00ada5
2C
bubnunorexa [IOK
54 Crpoenne atomoB. CocTaB aTOMHBIX sijiep. M30TombI https://m.edsoo.ru/00ada3
42
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubmmorexa HOK
55 P P https://m.edsoo.ru/00ada6
IIepuoaunueckoii cucremsl /1. 1. Menneneena be
XapaKTepHuCTHKa XMMHYECKOTO DJIEMEHTA I10 €0 bubmmorexa LIOK
56 paKtep N https://m.edsoo.ru/00ada8
nojoxxeHuto B [lepuoanueckoii cucreme J[. . Menneneera 24
3nauenue Ilepuonnueckoro 3akoHa JIsl pa3BUTHUS HAYKU U bubmuoreka [JOK
57 npaktukd. J[. 1. MeHaeneeB — y4EHbIH, Me1aror u https://m.edsoo.ru/00ada9
IrpaXIaHIH 6e
but6mmoreka [IOK
58 DIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaa

b8



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

59 Honnas xumMuyeckas CBI3b

but6mmorekxa [IOK
https://m.edsoo.ru/00adac
34

60 KoBanenTHas mossipHasi XUMUYECKas CBSI3b

bubnunorexa [IOK
https://m.edsoo.ru/00adaa
b8

61 KoBanenthas HCTIOJIAIpHAA XUMUUYCCKas CBA3b

but6mmoreka [IOK
https://m.edsoo.ru/00adaa
b9

62 CreneHp OKUCIECHUS

bubnunorexa [IOK
https://m.edsoo.ru/00adae
28

63 OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pcaknuuu

but6mmoreka [IOK
https://m.edso0.ru/00adb0
76

64 OxucIuTelIn 1 BOCCTAHOBUTEIIH

bubnunorexa [IOK
https://m.edsoo.ru/00adb0
76

Kontposbnas padota Ned4 o reme «CTpoeHue aToma.
XHUMUYECKAs CBSA3bY

65

§I6HI/IOTCKa IHOK
https://m.edsoo.ru/00adb4
86

66 [ToaroToBka K HTOTOBOI KOHTPOJIBHOU paboTeE 3a Kypc
XUMUU 8 Kiacca

bubnunorexa LIOK
https://m.edso0.ru/00adb3
3c

67 Hrorosas koHTponbHas paboTa 3a Kypc XUMUU 8 Kiacca.

bu6mnoreka LIOK
https://m.edso0.ru/00ad9c
b2

68 Xumnueckas urpa : Uro? ['ne? Korga?

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61
cb6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIACC

KoauuecTBO 4acoB JJIeKTPOHHbIE
Newn | Tema ypoka Konrtpoas | Ilpakruy | uudposbie
Bcero | HbIe ecKue o0pa3oBaTesibHbIE
padoThbI padoThI pecypchl
Ilepnonnueckuii 3akoH. Ilepuoanueckas cucrema bubmmorexa LIOK
1 pHOa - 1 CPHOL 1 0 0 https://m.edso0.ru/00adb5
xumudeckux anmemenToB J[. . Menaeneena 9
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX Bubmiorexa LOK
2 p N 1 0 0 https://m.edsoo0.ru/00adb6
3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB b6
Knaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX bubmorexa LIOK
3 I yp P 1 0 0 https://m.edsoo0.ru/00adb7
BEIIECTB
e2
Buner xumMnudeckoii CBSI3U M THIIEI KPUCTAIHYECKUX Bubmzorexa LIOK
4 o p 1 0 0 https://m.edsoo.ru/00adba
pemeéToK
cb
Kontponbhas pa6ota Nel o reme «IloBTOpenue u
5 yriyOneHue 3HaH|i OCHOBHBIX Pa3zelioB Kypca 8 1 1 0
KJ1acca
Knaccudukanys XuMHYECKUX peakUi o pa3IuuHbIM bubmorexa [IOK
6 H peakdl p 1 0 0 https://m.edsoo.ru/00adbc
MpU3HaKaM
b0
IMouatue o ckopocTH XUMHUUYECKOU peakiuu. [lonaTue o bubmorexa LIOK
7 P PeaKIHH. 1 0 0 https://m.edsoo.ru/00adbe
TOMOTEHHBIX U T€TEPOrE€HHBIX PEAKIIHIX 9a
ITonsaTre 0 xXuMu4eckoMm paBHOBeCUH. DaKTOpHI, bub6muorexa [IOK
8 BJIMSIOIIUE HAa CKOPOCTh XUMHUUECKOM PEaKInu 1 1 0 0 https://m.edsoo.ru/00adc2
MOJI0’KEHUE XMMUUYECKOTO PABHOBECHSI 8c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

bu6mmorekxa [IOK

9 OKHUCTUTENEHO-BOCCTAHOBUTEIHHBIE PEAKITHH https://m.edsoo.ru/00adca
de
Teopus snexkTpoauTrdeckoit gucconuanui. CHIIbHBIC U bubmorexa [IOK
10 PHA SJICKTPOJT A HHATHH. T https://m.edsoo.ru/00adcd
ca0bIe AIEKTPOJIUTHI 68
bu6mmorexa [IOK
11 HonHble ypaBHEHHS peakIi https://m.edsoo.ru/00add4
48
XuUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM B CBETE bubsmorexa [IOK
12 N . 9 https://m.edsoo.ru/00add5
MIPEACTABICHUIN 00 AJIEKTPOTUTHICCKOMN TUCCOIUAIITNH a8
XUMHUYECKHEe CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 bubmmorexa ITOK
13 9 pel https://m.edsoo.ru/00add8
ANEKTPOTUTUIYECKON AUCCOLHAIIII b2
bu6mmorexa [JOK
14 [MousiTue o rugpon3e coyei https://m.edsoo.ru/00add9
d4
bubmuorexa [JOK
15 O0001IeHNEe U CUCTEMATH3ALMS 3HAHUI https://m.edsoo.ru/00addd
12
bu6mmoreka [JOK
16 [Ipaktuueckas padora Ne 1. «Pemenne hitps://m.eds00.ru/00addb
AKCTIEPUMEHTAIBHBIX 33129 fa
bubmuorexa [JOK
17 KoHnTtponbHas pabota No2 mo TeMe « DIeKTPOIUTHIECKAS https://m.edsoo.ru/00adde
JIucconuanys. XMMUUECKHE PEeaKkIuu B PACTBOPaAX» <0
OO1as XxapakTePUCTHUKA FaJIONEHOB. X UMUYECKHE bubmorexa IOK
18 1as xapakrep ' https://m.edsoo.ru/00addf

CBOIICTBa Ha MPUMEPE XJIOpa

e2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

XHOpOBOI[OpO,I[. Consanas KHCJI0Ta, XUMHYCCKHUC

bu6mmorekxa [IOK

19 5 https://m.edsoo.ru/00adel
CBOICTBa, MOJTyYCHUE, IPUMEHEHUE 04
bu6mmoreka [JOK
20 HpaKTI/IjIeCKaFI pabora Ne 2 o Teme “«HonyquHe https://m.edsoo.ru/00ade3
COJISIHOM KUCJIOTBI, U3yueHUe e€ CBONCTBY 48
Boruricnenus o ypaBHEHUSIM XUMHUYECKHUX pEaKIUn bubsmorexa I[TOK
21 P DCAKIMHL, https://m.edsoo.ru/00ade4
€CJIM OJIH U3 PEarcHTOB JIaH B U30BITKE 88
bub6mmoreka [JOK
22 O6mas xapakreprcTika 3aeMeHToB VIA-rpymmbt https://m.edsoo.ru/00ade6
4a
AnnorponHsie Mogudukauu cepbl. Haxoxaenue cepsl bubnuotexa [JOK
23 U €€ COCMHEHUI B MpUpoJie. XUMHUUECKUE CBOMCTBA https://m.edsoo0.ru/00ade6
cepsl 4a
CepoBoopoj1, CTpoeHHE, (PU3NUECKHE U XUMUICCKUE bubmorexa HOK
24 POBOLOPOAL, CTp : https://m.eds00.ru/00ade8
CBOIiCTBa
02
Oxcupsl cepbl. CepHast KUCIIOTa, (PU3HUECKUE U bubmmorexa LIOK
25 AL CEPRL. - EP ’ https://m.edsoo.ru/00adea
XUMHUYECKHE CBOHCTBA, MPUMEHEHHE 28
A — Bubmiorexa LIOK
26 P Y P ’ https://m.edsoo.ru/00adec
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 8a
COCJIMHEHUSIMU CEPhI -
bu6mmoreka [IOK
27 BeruriciieHne MaccoBOM JTOJM BBIXO/a MPOYKTa PEaKIuu https://m.edsoo.ru/00adec
8a
OO01as xapakTepucTika 3J1eMeHTOB VA-Tpynnbl. A30T, bubnuoreka [IOK
28 pacnpocTpaHeHHe B IpUpoie, GU3NIecKue u https://m.edsoo.ru/00adee

XUMHUYECKHE CBOUCTBA

)



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

AMMI/IaK, €ro (I)H3HIIGCKI/IC 1 XUMHNYCCKHE CBOﬁCTBa,

bu6mmorekxa [IOK

29 https://m.edsoo.ru/00adf0
MOJTyYeHUE ¥ IPUMCHCHHE 04
bu6mmoreka [JOK
30 [IpakTrueckas padora Ne 3 110 TeMe «ITomyuyenue hitps://m.edsoo.ru/00adfL
aMMHaKa, U3y4eHHE ero CBOHCTB» 80
A30THas KHUCIIOTa, € PU3HUecKue U XUMUIECKUE bubsmorexa I[TOK
31 N ’ https://m.edsoo.ru/00adf3
CBOICTBa
06
Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHUS B KA4ECTBE bubnuorexa [IOK
32 MHUHEPAIbHBIX YA00peHHH. XUMHUYCCKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf5
OKPYKAIOIICH CpPe/ibl COSAMHCHUSIMH a30Ta 18
®dochop. Oxcua pocdopa (V) u pocdopHas kuciaora bubmmorexa HOK
33 P- A p . p ’ https://m.edso0.ru/00adf6
duznYecKre U XUMUIECKUE CBOMCTBA, MTOTYICHHE 82
Hcnonp3oBanue GochaToB B Ka4eCTBE MHHEPATBHBIX bubmmorexa [IOK
34 N . p https://m.edsoo.ru/00adfc
yaoOpeHuid. 3arps3HeHre MPUPOTHON cpenbl hocharamMu 20
Yraepon, pacpocTpaHeHHE B IPUPOe, GHU3UIECKUE U bubmmorexa LIOK
35 PO, pacTipocTp PHPOAE, https://m.edso0.ru/00adfd
XUMHUYECKHE CBONCTBA 9c
Oxcupsl yraepoaa, ux Gpusndeckue U XUMHYECKUe bubnunorexa [JOK
36 CBOWMCTBA. DKOJOTHYECKUE MPOOIIEMBI, CBSI3aHHBIC C https://m.edsoo.ru/00adfe
okcuioM yrieponaa (1V) be
bubmuorexa [JOK
37 VronpHasg KUCI0TA U €€ COJIN https://m.edso0.ru/00ae00
6C
[Tpaktuueckas padora Ne 4 o teme "Ilonyuenue bubnuorexa LIOK
38 yriaekucioro ra3a. KayectsenHast peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae02

HOH

7e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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

HepBOHa‘IaHBHHC MOHSTHS 00 OpPTraHNYCCKHUX BCHICCTBAX

bu6mmorekxa [IOK

39 https://m.edso00.ru/00ae05
KaK O COCIMHEHUSIX yTiepo/ia Ae
bu6mmoreka [JOK
40 KpemHuuii u ero coeuHeHus https://m.edso0o.ru/00ae08
Oa
[TpakTrueckas padorta Ne 5. Pemenue bubnuoreka [IOK
41 9KCIIEPUMEHTANILHBIX 33124 M0 TeMe «Baxnelme https://m.edsoo.ru/00ae0b
HEMETAJUIBI ¥ UX COCAUHEHMS 2
42 KonTtponsnas padota Ne3 mo reme «Baxuerime ﬁgg:;l/(r)r?eﬁsi(.)rllf/OanOe
HEMETAJUIBI ¥ UX COETUHEHMS» 18
OO61as xapaKTepUCTHKA XUMUYECKUX JIEMEHTOB — Buborexa [IOK
43 METAJIOB. MeTaJ‘IJ‘II/I‘le?Kaﬂ CBA3b 1 METAJUTHHCCKas https://m.edso00.ru/00ae10
KpUCTAJTMYeCcKas penéTka. Guznyeckne CBOMCTBA 30
METaJIOB o€
XUMHUYECKUE CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUN bubmmorexa ITOK
44 N ) https://m.edsoo0.ru/00aell
P HAPSDKEHHUI META/UIOB 56
O6mue crioco6b! nomyyeHus: MeTauioB. CIuTaBbl. bu6nmorexa [IOK
45 BbruniciieHus o ypaBHEHUSIM XUMHUYECKUX PEaKIInH, https://m.edsoo.ru/00aell
€CJIM OJIMH U3 PEarcHTOB COJCPIKHUT MPHUMECH 56
bu6mmoreka [IOK
46 [TonaTue 0 KOPPO3UU METAIIIOB https://m.edsoo.ru/00ael12
78
bu6mmoreka [IOK
47 [1ea0uHbIe METAILIBI https://m.edso0.ru/00ae14
b2
bu6mmorexa [IOK
48 OKCuIbI ¥ THIPOKCHUJIBI HATPUS U KaJIUS https://m.edso0.ru/00ae14

b2
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https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

bu6mmorekxa [IOK

49 IllenouHO3eMEIbHBIC METAIUIBI — KAJIBIIMI U MAarHUMA https://m.edsoo.ru/00ael5
e8
bu6mmoreka [JOK
50 BaxHelime coeIMHEHNS KATBIIHAS https://m.edso0.ru/00ae15
e8
51 O06001IeHNe U CUCTEMAaTH3aIUs 3HAHHUIA
bubmuoreka [JOK
52 XKEcTKOCTh BOBI M CITOCOOBI €€ YCTpaHCHHUS https://m.edso00.ru/00ae18
86
I bu6mmoreka [IOK
53 HpaKTI/I‘lef:Ka}I pabora J'\f'_ 6 1o Teme "YKECTKOCTH BOJBI U https://m.edsoo.ru/00aela
METOIbI €€ yCTpaHEeHHUs o8
bub6mmoreka [JOK
54 AIOMHHUT https://m.edsoo.ru/00aelc
64
bu6mmoreka [IOK
55 AMdoTepHbIe CBOWCTBA OKCHA U THIPOKCHIA https://m.edsoo.ru/00aelc
64
bu6mmorexa [JOK
56 Keneso https://m.edsoo.ru/00aeld
86
bu6mmorexa [IOK
57 Oxcupl, ruapokcubt u conu sxenesa (1) u xenesa (11) https://m.edso00.ru/00ae35
€6
58 O000111eHrE U cUCTEMATU3aLMs 3HAHUN
[Tpaktuueckas padora Ne 7. Pemenue bubnuorexa LIOK
59 9KCIIEPUMEHTATBHBIX 33/1a4 110 TeMe «Bakueitnme https://m.edsoo.ru/00ae3d
METaJUIbl U UX COETUHEHHS e8
Beruucnenus mo ypaBHEHHUSIM XUMHUYCCKHX PEAKIIHI brbsmorexa LHOK
60 yp peakiui, https://m.edsoo.ru/00ael7

CCJIM OJUH U3 PCarcHTOB J1aH B HU30BITKE WU COACPIKUT

50



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

npuMecH. BeluucieHns MaccoBOM 107M BBIXO1a
MIPOAYKTA PEAKLUHU

61 O06001IeHne U CUCTEMAaTH3aIus 3HAHUIA 1
62 Kontponsnas padora Ne4 mo reme «Baxueiimme 1
METaJIJIbI U UX COCTMHCHUS
BemecTBa u MaTepuasl B IOBCEAHEBHOM )KH3HU bubmorexa LIOK
63 m P a 1 https://m.edsoo.ru/00ae3f
YeJI0BeKa
50
bu6mmorekxa [IOK
64 XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl 1 https://m.edsoo.ru/00ae42
70
bub6mmoreka [JOK
65 Posib XUMHH B PEIIEHUH 3KOJIOTHYCCKUX MPOOIeM 1 https://m.edsoo.ru/00ae42
70
bu6mmoreka [IOK
66 [MoaroroBka K UTOrOBOI KOHTPOJILHON padoTe 1 https://m.edso0.ru/00ae0d
0a
bu6mmoreka [JOK
67 HrtoroBasi KOHTpOJIbHASL pabOTa 1 https://m.edsoo.ru/00adb3
3c
O0o00meHne B cucTeMaTH3anus 3HaHuii. BemecTsa bubmorexa HOK
68 m H - e ’ 1 https://m.edsoo.ru/00ad9c
XUMUYECKUE PEAKIIUU b2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O
MPOLIECCA

OBSI3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

» Xumus, 8 kiacce/ I'abpuensa O.C., Octpoymos N.I'., Cnaakor C.A., AKnnoHEpHOE
obmectBo «M3marenbeTBo «IIpocBenicHue

» Xumus, 9 xinacce/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKnnoHepHOE
obrmectBo «M3marenberBo «IIpocBemicHue

METOJUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

2. Xumus. Paboune nporpammel. [Ipenmernas nmunus yaeonukoB O. C. ['abpuensina, 1. I'.
OctpoymoBa, C. A. CnagkoBa. 8—9 kimacchl: yaeOHOe mocobue st 0011e00pa3oBaTeTbHBIX
opranuzaruii / O. C. I'abpuensn, C. A. CiankoB — M.: IIpocsemenne, 2019.

3. 'abpuensn O. C. Xumus. 8 kinacce: yueOHUK A5 00111e00pa3oBaTeIbHBIX OpraHu3auii /
O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CnaakoB. — M.: IIpoceemenue, 2019

4. I'abpuensn O. C. Xumus. Meronndeckoe nocodue s 8 kiacca yueOHoe mocodue st
obmeobpazoBatenbHbIX opranusanmii / O. C. I'abpuensu, U. B. Akcénona, . T'.
OctpoymoB. — M.: IIpocemenue, 2019

5. l'abpuensu O. C. Xumus. COOpHUK 3a7a4 U yIpaXKHEHHUH. § Kacc: yaeOHoe mocooue
tst 001meo0pa3oBaTenbHbix opram3anuit/ O. C. I'abpuensH, U. B. Tpurybuak M.:
[Ipocsemenue, 2019

6. I'abpuensa O. C. Xumus. Terpans 11t 1a00paTOPHBIX OIMBITOB U MPAKTUYECKUX paboT. 8
KJ1acc: yueOHoe rnocodue ais obmeodpazoBaTenbHbIx oprannzanuii / C. I'abpuensn, 1. B.
Axkcénona, U. I'. OctpoymoB. — M.: Ilpocsemienne, 2019

7. T'abpuensn O. C. Xumus. PaGouas Tetpans. 8§ kinacc: yueOHoe nocoOue s
obmieoopazoBarensHbix opranusanumii / O. C. INabpuensn, C. A. Cnankos, U. I'. OctpoymoB.
— M.: IIpocsemienue, 2019

8. 'abpuensa O. C. Xumust. 9 xinace : ya4eOHUK 17151 0011e00pa30BaTeIbHBIX OPTaHU3aIi /
O. C. TI'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipocsemenue, 2019

9. I'abpuernsa O. C. Xumus. Metoaudeckoe mocoodme ais 9 kinacca: y4ued. mocodue st
obmmeoOpa3zoBarenbHbIx opranuzanuii / O. C. I'abpuensn, U. B. Akcénona, U. T
OctpoymoB. — M.: IIpoceemenne, 2019

10. I'aGpuensa O. C. Xumust. COOpHUK 3a/1a4 U yrpakHEeHHH. 9 ki1ace : yaeOHOoe nocobue
11t obmeoOpazoBarenbHbix opranmszanuit/ O. C. N'abpuensu, U. B. Tpurybuak. M.:
IIpoceemenue, 2019

11. F'a6puensta O. C. Xumus. TeTpaap st 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX PadOT.
9 kacc : yueOHoe nocobue Juist o0ieodpa3oBarenbHbIx opranuzanuii /O. C. ['abpuensn, U.
B. Akcénoga, U. I'. OctpoymoB. — M.: IIpoceemenue, 2019

12. I'aGpuensu O. C. Xumus. Pabouas terpanp. 9 kiace : yueOHoe nocodue s
obmeobpazoBatenbHbIXx opranuzanmii / O. C. I'abpuensn, C. A. Cnagkos, U. I'. OctpoymoB.
— M.: Ilpocsemenue, 2019
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru
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