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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs COCTaBlIEHA Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTeIbHOM MPOTPAMMBI
OCHOBHOTO 00miero oOpasoBanusi, npeacraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoaBaHUs
yueOHOTOo npeaMeTa « XuMus» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Ha€T MPEJCTaBICHUE O IENIIX, OOIIel CTpaTeruu OOydeHwus,
BOCIUTAHUA U PA3BUTHUA OOYYAIOUIMXCS CPEICTBAMU Y4eOHOTO MpEAMETa, YCTaHABIMBAET
00s13aTebHOE MPEMETHOE COACpKAHKE, MPEIyCMaTPUBACT pacIlipeiesieHHe ero Mo Kjiaccam
U CTPYKTYpUpOBaHHE IO pasfeinaM M TeMaM [porpaMMbl 1O XHMHH, OIpPEaeseT
KOJIMYECTBEHHbIE M KAaYECTBEHHBIC XapAaKTEPUCTHUKU COAEPNKAHUS, PEKOMEHIYEMYIO
MOCIIE0BATEIHLHOCTh M3YyUEHUs XMUMHH C Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX
CBSI3€H, TOTUKK y4eOHOTro mpoliiecca, BO3PACTHBIX OCOOCHHOCTENW 00yUYarouXCsl, ONPeaeIsieT
BO3MOXXHOCTH TIpeaMETa IS pean3aluyu TpeOOBaHUM K pe3ynbTaTaM OCBOCHHSI OCHOBHOMU
oOpa3oBaTeNpHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs, a TaKxKe
TpeOOBaHUIl K pe3yjbTaTaM OOY4YEHHs XMMHUU Ha YPOBHE LieJel HM3ydeHHUs NpeaMmeTa U
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENbHON IEATENBHOCTH OOYYaromerocs MO OCBOCHHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHHE XUMUU CIIY>)KUT OCHOBOM Ui (hOpMHUPOBaHMSI MUPOBO33pEHUS 00ydaroerocs,
€ro MpeJICTaBICHU 0 MaTepUAJIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hopMHUpyeMble
XUMHEW TPEJCTaBICHUS O B3aUMOINPEBPAICHUAX SHEPTrUUd U OO0 SBOJIIOIUM BEUIECTB B
MPHUPOJIE, O MyTSIX PElIeHUs TI00aTBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHSI YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, MHILNEBOM M HKOJIOTMYECKOM 0e30macHOCTH, MpodseM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CIOCOOCTBYET pealn3aliii BO3MOXKHOCTEH I CaMOpa3BUTUS H  (HOPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011el 1 PyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOyuarouxcs, HaBBIKOB ux CaMOCTOSITENIbHOM yueOHOU NeSITeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAUMBIX KaK B IOBCEIHEBHOU
KHU3HU, TaK U B TPO(PEeCCHOHAITBHON NeATeIHHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIILIICHUS, 3aKJIabIBa€T OCHOBBHI I[EJIOCTHOTO
B3IJISiIa HAa €IMHCTBO NPUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B
(bOopMUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0yUaIOIuXCs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K TIPUPOJIE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJOTHYECKOE OOpa3oBaHUE
00yJarommxcs.

JlaHHble HampaBiieHUs1 B 00y4YeHUU XUMHUHU 00€CIeUnBAIOTCs CEUPUKON colep KaHus
y4eOHOro mpeamMeTa, KOTOPBIA SIBISETCS MEJAarorHueckd aJarnTHPOBAaHHBIM OTPaKeHHEM
0a30BOI1 HAYKM XMMHH HA ONPE/IETIEHHOM 3Tare €€ pa3BUTHS.



Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIETO 00pa30oBaHUs OPUEHTUPOBAH HA OCBOCHHE
OOyYarONMMHUCS CHCTEMBl TEPBOHAYAIBHBIX TIOHSITHH XHMHH, OCHOB HEOPTaHUYECKOMN
XUMHUH U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MOHATUA OPTaHUYECKON XUMUH.

CtpykTypa cofepkaHusi IpOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxoja K €€ n3ydenuto. CojepxaHue CKIAIbIBACTCS U3 CUCTEMBbI MOHSITUI O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUNA O XHUMHYECKOW peaknuu. O0e ITH CHCTEMBI
CTPYKTYPHO OPTraHM30BaHbl IO MPUHIUITY MOCIEI0BATEIIBHOTO Pa3BUTHS 3HAHUI HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOMN CBSI3H;

— IIpEeACTaBICHUM 00 JIEKTPOJUTHUECKON JUCCOIMALIUY BEIIECTB B paCTBOPAX.

TeopeTnueckrue 3HaAHUS PAacCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU TOTYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHA K JPYyromy,
BBITIOJTHAA (PYHKIIUU OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U MOTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XMMHUH CIOCOOCTBYET (OPMUPOBAHUIO TPENICTABICHUS O
XUMHYECKON COCTAaBISIONIEN HAyYHOU KApTHUHBI MUpPAa B JIOTMKE €€ CUCTEMHOW MPHUPOIBI,
LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHUIO M METOJAM MO3HaHUs B Hayke. M3yueHwue
XUMUU TPOUCXOJUT C MPHUBJICUCHUEM 3HAHUN U3 paHEEe M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipu u3yuyeHnn XUMHUHM IPOUCXOAUT (HOPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HayKU
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUYECKOMN NESITEIIbHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYyJbTYphl. 3ajadya y4yeOHOro MpeaMeTa COCTOUT B
(hopMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUM — Ba)KHEUIINX (PaKTOB, MOHSATUMN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIECHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKW, B MPUOOIIEHWH K HAYYHBIM METOJIaM TO3HAHHS TPH H3YYCHUHU BEIIECTB U
XUMUYECKUX pEakiuid, B (POPMUPOBAHUU U PA3BUTHU IO3HABATEIIbHBIX YMEHHM M UX
MPUMEHEHUU B Y4eOHO-TIO3HABATEILHON M Yy4EOHO-HCCIIENOBATEIbCKOU JEATEIbHOCTH,
OCBOEHHUH TMPaBWJI 0€30MacHOTO 00paIlleHHsI C BEIECTBAaMHU B MIOBCEHEBHOM KU3HHU.

[Ipu n3ydeHnn XMMHUKA HA YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHMs BaXXHOE 3HAUCHHE
MpUOOpENH TaKue Meld, Kak:

—  (dopMuUpOBaHHE  MHTECIUIEKTyaJIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPHHITHIO PEIICHUH, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HAMpaBJICHHOCTh OOyYEHHS Ha CUCTEMATHYECKOE MPUOOIIeHHE OOyJaronuxcs K
CaMOCTOSITEJIbHOM  MO3HABATEIbHOM  JEATENIbHOCTH, HAy4YHbIM METOJaM [O3HaHWs,
(hOpPMUPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0OecrniedeHne yCIIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYJarONUMUCS OIIbITa
Pa3HOOOpa3HOU JEATEeTLHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHILIMI), UMEIOLIUX YHUBEPCATbHOE 3HAUCHHUE JIs1 PA3JIMUYHbIX BUAOB JIEATEIbHOCTH;



— (QopmMupoBanue obmiel QyHKIIMOHATBHON M €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHUCJI€ YMEHHMH OOBSCHATh M OILICHUBATh SIBIICHUS OKPYKAIOUIErO0 MHpA, HCIONb3Ys
3HAHMS U OIIBIT, TOJIYYCHHBIC TIPU U3YYCHUHN XUMUH, IPUMEHSATh UX TIPH PEIICHUH TPOOIeM
B IIOBCEHEBHOW KU3HU U TPYIOBOU AEATEIBHOCTH;

— ((dopmupoBanue y OOydYarOMMXCS TYMaHUCTHYECKHX OTHOIICHHWH, TOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJIs1 BRIPAOOTKH IKOJIOTHYECKH IEJIe€CO00pa3HOTO TTOBEACHUS
B OBITY M TPYJOBOU NESITEIBHOCTH B IEIIAX COXPAHECHUSI CBOETO 3/I0POBBS U OKPYIKAIOIICH
IPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY NMPOGUIIS U HANPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUS.

OO6miee yncIo YacoB, OTBEAEHHBIX JJIA U3yUYEHHS XMMUU Ha YPOBHE OCHOBHOTO OOIIET0O
oOpazoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 wacoB (2 gaca B Heenm0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YENOBEKa. XUMHUS B CHCTEME HayK. lTeima u
BellecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATrperarHoe cocTositHue BeniecTB. [loHsTHE O
METO/Iax MO03HaHUs B XuMUU. YuncTele BemecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceH.

ATOMBI MU MOJEKYJIbl. XUMHUYECKHE 3IEMEHThI. CUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0XKHBIE BeleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (popmyna. BaleHTHOCTP aTOMOB XWMHUYECKHX OJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Monbs. MossipHast macca. B3anmMoCBsI3b KOJIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKas peakuusd U €€ MPU3HAKUA. 3aKOH
COXpaHEHUsI MacChl BeIIECTB. XUMHUYECKHe YypaBHeHusa. Kiaccudukamms XUMHUYECKUX
peakiuii (COeTMHEeHMs, Pa3JIOKEHUS, 3aMeIeHsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, MpaBUiIaMu pabOThI B Ta0OpaTOpUU U MpUuéMamMu
oOpareHus ¢ 1a0opaTopHbIM 000PY/I0BAaHUEM, U3YUCHHUE U ONMHUCAHUE (PU3NYECKUX CBOMCTB
00pa3lioB HEOPTAHWYECKUX BEIIECTB, HaOMoeHne (U3nUecKuX (IUIaBIEHWE BOCKA, TasHUE
JIbJla, pacTHUpaHHWE caxapa B CTYIKE, KHUIIEHWE M KOHJIEHCAlus BOAbl) M XUMHUYECKUX
(ropeHue cBeuu, MPOKaJMBaHUE MEIHOW MPOBOJIOKHU, B3aMMOJCHCTBHE Meja C KUCIOTOM)
SBJICHUN, HaAOJIOJICHHUE | ONHCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPeaKIui
(pa3noxeHue caxapa, B3aMMOJIEHCTBUE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, pas3ioKeHHE
ruapokcuna menu (1) mpu HarpeBanuu, B3auMOJCHCTBUE Keje3a ¢ paCTBOPOM COJIU MEIU
(I1), m3ydeHue crocoOOB pas3feieHHs CMecel: C TOMOINBI0 MarHuTa, (QILTPOBAHHE,
BbIITApUBAHUE, AUCTUIUIIIUA, XpoMarorpadus, MPOBEIECHUE OYUCTKH IMOBAPEHHOW COJIH,
HaOMIOZICHUE W OMHCAHWE PE3yJbTAaTOB MPOBEIACHUS ONBITA, WJUTFOCTPUPYIOMIETO 3aKOH
COXpPaHEHMS MaCChl, CO3/IJaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBDIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoma B mpupojne, ¢GuU3MYECKMEe U XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunel. [lpumenenue xuciaopoma. CrmocoObl TOMyYEeHHs] KHCIOpOJa B
nabopaTopud ¥ TPOMBINUIEHHOCTH. KpyroBopor kucmopoga B mpupone. O30H —
aJUIOTPOTHAs MOIU(PUKAIINS KUCIOPOa.

TernoBoit 3 PeKT XUMHUECKOW peakiuu, TEPMOXMMHYECKUE YpPAaBHEHMsS, JK30- U
SHAOTEPMUYECKHE peakUuU. TOIUIMBO: Yroib M METaH. 3arpsA3HEHUE BO3AYyXa, YCHICHHUE
MapHUKOBOTO 3 (exTa, pa3pyIieHne 030HOBOTO CIIOSL.

Bopopon — snemeHT M mpocroe BemiecTtBo. Haxoxnenue Bomopoaa B IPUPOZE,
(bu3nUecKue 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CrIocOoO0bI osrydyeHus. Kuciotel u comnu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



®usnueckne cBOMCTBAa BOAblI. Boxa kak pacrBoputens. PactBopel. Hacwlmennsie n
HEHACBIIICHHbIE PACTBOPBI. PacTBOpMMOCTh BemiecTB B Boje. MaccoBasi 10Js BEUIECTBA B
pactBope. XUMUYECKHUE CBOKMCTBA BOJIbl. OCHOBaHUs. PoJib pacCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B npupoze. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuduxarms OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{pOTEepHbIE) M  HECOJICOOpa3yIoIIne.
Homenknatypa okcuaoB. dusnueckue M XHUMHUYECKHE CBOWMCTBA OKcHaoB. [lomydenue
OKCH/JIOB.

OcHoBanus. Knaccuukanuss ocHOBaHM: MIENOYM W HEPACTBOPHUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuii. @u3nyecKkue U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lomyueHune
OCHOBAHHM.

Kucnorel. Knaccudpukanuss xucnor. Homenknarypa kucior. @DOusnyeckue W
XMMHUYECKUE CBOMCTBA KHUCIOT. Psa aktuBHOCcTM MetayuioB H. H. bekeroma. Ilomyudenue
KHCJIOT.

Comu. Homenkmarypa cosieil. @Pu3ndyeckue 1 XuMH4eCKHe CBoMcTBa conell. [lomyuenune
COJIEH.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE ONpEeNEeNICHue COAEpKaHUS KHUCIOpOJa B BO3JyXe, IMOIYYEHHE,
coOupaHue, paclio3HaBaHUE M U3YYCHUE CBOMCTB KUCIOPOAa, HAOII0IeHUE B3aUMOICHCTBUS
BEIIIECTB C KHUCJIOPOJIOM M YCIIOBHUSI BO3HMKHOBEHHUS W TPEKpalIeHUs TOpeHHs (Moxkapa),
O3HaKoMmJIeHHe ¢ oOpa3laMu OKCHUJOB U OIKMCAaHUE HUX CBOWCTB, MOJy4YeHHE, coOMpaHUe,
pacno3HaBaHWE W U3YYEHHE CBOMCTB BOJOpoAa (FOpEHHE), B3aUMOJEHCTBHE BOAOPOJA C
okcusioM mMeau (1) (BO3AMOXXKHO MCTOJIb30BAHUE BUIECOMATEPUATIOB), HAOIIOIeHUE 00pa3IioB
BELIECTB KOJUYECTBOM | MOJb, HcclenoBaHHME OCOOEHHOCTEW pPACTBOPEHUS BEUIECTB C
Pa3IMYHOM PaCTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C OIPEACIEHHON MAaCcCOBOU J10JIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJbI C METalaMU (HATPUEM M KaJbLUEM)
(BO3MOKHO HCIIOJIB30BaHUE BUJICOMATEPUANIOB), UCCIEIOBAaHUE OOPa3lloB HEOPTaHWYECKHUX
BEILIECTB PA3JIMYHbBIX KJIACCOB, HAOJIOIEHNE U3MEHEHHS] OKPACKH MHIUKATOPOB B PACTBOpPAX
KUCJIOT W LIEJo4Yei, n3yueHue B3aumopeicTtBus okcuga menu (ll) ¢ pactBopoMm cepHoit
KHUCJIOTBI, KHUCJIOT C METaJUIaMU, PEAKIUil HEeHUTpaau3aluu, MOJy4eHUE HEPaCTBOPHUMBIX
OCHOBAaHM, BBITECHEHHWE OJHOIO MeTajula JpYruM U3 pacTBoOpa COJHU, peLIeHUue
AKCIIEPUMEHTAJILHBIX 33/1a4 10 TeMe «BakHelIue KI1acchl HEOPraHMYECKUX COSTMHEHUIN.

[Hepuoanueckuii 3akoH u Ilepuognueckasi cucreMa xXumudeckux djaemenros 1. U.
Menpaeseena. Crtpoenue aTOMOB. Xumnveckas CBA3b. OKHUCJIUTETbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[lepBble TOMBITKH KIacCU(UKAIMU XUMHYECKUX 3JIeMEHTOB. [loHsitHe 0 rpymnmax
CXOJHBIX 3JIEMEHTOB (ILEIOYHBbIE M IIEJIOYHO3EMENbHbIE METAJIbl, TajlOreHbl, UHEPTHHIC
rassl). DJI€MEHTbI, KOTOpble 00pa3yIoT aM(pOTEpHBIE OKCUABI U TUAPOKCUIBI.

Ileppnognueckunn 3akoH. Ilepmoamdeckass cucremMa XuUMHUYECKuX 3ieMeHtoB . H.
MenneneeBa. Koporkonepuonnas u nnuHHonepuoaHas ¢opmbl [lepuonnueckoit cucteMbl



xumudeckux sneMeHToB J[. M. MenneneeBa. Ilepuonpt m rpynmbsl. OU3NYECKUN CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB NEPHOJA U IPYMIIbI AIEMEHTA.

Crpoenne aromoB. CocrtaB artoMmHbIX saep. HM3orombel. Onektponbl. CtpoeHue
AJNIEKTPOHHBIX 000J704YeK aTOMOB TMepBbiX 20 XUMHUYECKHX 3JIeMeHTOB llepuomuyeckoit
cucremsl /1. 1. MenneneeBa. XapakTepUCTHKAa XMMUYECKOTO 3JIEMEHTA IO €r0 MOJI0KEHUIO
B [Iepnonnueckoi cucreme /I. 1. Menneneena.

3aKOHOMEpPHOCTM  HM3MEHEHUA  paJauyca  aTOMOB  XUMHUYECKHMX  JJIEMEHTOB,
METAIUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepuonnueckoil CHUCTEMBI XHMHYECKHX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumnueckass  cBs3b.  KoBasneHTHass  (modsipHass M HENOJIIpHAsi)  CBS3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp oxucieHuss. OKHUCIHTEIBbHO-BOCCTAHOBUTENBHBIE peakuuu. lIponeccel
OKHUCJIEHUS! M BOCCTAaHOBJIEHUS. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3lOB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJEHCTBUE T'HIPOKCUAA
LIMHKA C pacCTBOPAMH KUCJIOT U LIEJI0YEM, IPOBEAECHUE OIBITOB, WIITIOCTPUPYIOIINUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuil  (TOpeHue,  peakuuud  pasloKEHus,
COSTMHCHUSA).

Mesicnpeomemmuoie cea3u

Peanmu3anmss MeXNpeIMETHBIX CBA3€H IIpM  HW3YYEHUM XUMUM B 8  Kjacce
OCYILIECTBIISICTCS. Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUMN, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH JUISl OTHENBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE IMOHSATHSA: HAYYHBIM (PaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaJlu3, CHUHTE3, KilacCU(PUKAIUs, TEePUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: Marepusi, aToOM, 53JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, 00bEM, arperarHoe
COCTOSIHME BEILIECTBA, ra3, GU3NUEeCKUE BEIIMYUHBI, €AUHUIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, onocdepa.

I'eorpadus: armocdepa, rumpochepa, MHUHEpaibl, TOPHBIE IOPOJbI, IOJE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemrecTBo M XMUMHMYECKasi peakuus

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xuMmMuueckux siemeHToB /I .
MenpneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMs, KaJblUUs U UX COCAUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3IEMEHTOB B [leproanueckoil cucteMe U CTPOEHHEM MX aTOMOB.



Crpoenue BemiecTBa: BHIbl XMMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTALNIMYECKOW PEIIETKH M BUAA XUMHUYECKON
CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. XMMHUUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCTMHEHUM, TEHETUYECKAs
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMUYECKHMX peaklMil MO pa3IuyHbIM MpU3HaKaMm (M0 YHUCIY H
COCTaBy YYacTBYIOIIMX B PEaKUUU BEIIECTB, MO TEIIOBOMY 3(P(deKTy, Mo H3MEHEHHUIO
CTENEHEH OKHUCJICHUS XHMMHYECKHMX DJJEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTtajan3aTopa). JK30- U 3HIOTEPMUUECKUE PEAKLIUU, TEPMOXUMUYECKHAE YPABHEHUS.

[TonsiTrie 0 ckopocTn XUMHUYECKOi peakiuu. [ToHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusax. IloHATre 0 TOMOIE€HHBIX M TeTEpOreHHBbIX peakuusx. llonsarue o
katanuse. [loHsatue o0 XxumMuuyeckoM paBHOBeCHMH. PAKTOpBI, BIUAKOLIME HA CKOPOCTh
XUMHAYECKOU PEAKIINHN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIMU, AJIEKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHOM peakuyu. COCTaBICHUE YPABHEHUN OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX
peaxkiuii C UCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

Teopuss 2IEKTPOJUTUYECKONM JAUCCOLMALMM. OJNEKTPOJIUTBI W HEIJIEKTPOJIUTHI.
KaTtnonsl, aHnOHBI. MeXaHU3M IMCCONMALIMN BELIECTB C PA3JIUYHBIMU BUJAMH XUMHAYECKON
cBsi3u. Ctenenpb qucconuani. CUIIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peaxiiuu nonHoro oomMeHa. Y cioBHs MPOTEKAHUS peaKI[uii HOHHOTO OOMEHa, TIOJIHBIE U
COKpalIEHHbIE HOHHBIE YpaBHEHU peakinil. CBOICTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE
MIPEJCTAaBICHUN 00 3JICKTPOIUTHYCCKON nucconmanuu. KadecTBeHHbIC peaKIMd Ha HOHBI.
[TonsiTre 0 rUapPONN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BEIIECTB —
METaJUIOB M HeMeTalyioB (Tpaduta M amMasa), CIOXKHBIX BEHIECTB (XJIOpHIa HATpHs),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKIMU OT BO3JACUCTBUS PaA3JIMYHBIX
(akTOpOB,  UCCIENIOBAHHE  DJIEKTPONPOBOJHOCTH  pPAaCTBOPOB  BEIIECTB,  Ipollecca
JUCCOLIMAIIMN KUCJIOT, LIEI0oYed U coyieil (BO3MOXKHO MCIOJIb30BAaHUE BUAECO MATEpHUAIOB),
MPOBEJICHUE OMBITOB, WIIIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUs peakluii MOHHOrO oOMeHa
(oOpa3oBaHue ocajka, BblAEIEHHE raza, oOpa3oBaHHE BOJbI), OMBITOB, MILIIOCTPUPYIOIINUX
MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil (TOpeHHe, PEeaKluu pas3sioKeHUs,
COCIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KauyeCTBEHHbIX
pEaKui Ha HOHBI, PELICHUE KCIIEPUMEHTAIBHBIX 3a1a4.

Hemerauibl 1 X COeIMHEHHUS

OOmasi xapakTepucThka rajaoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
creneHu okucieHusi. CTpoeHre U (pU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XYMHUYECKHE CBOMCTBA Ha MpuUMepe xJjopa (B3auMOJECUCTBUE C METaJJlaMU, HEMETAJlJIaMH,
niesioyamu).  XiaopoBoaopod. CoiiiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJYYEHUE,
nmpuMeHeHue. JlelicTBue XJiopa W XJIOPOBOAOPOAA HA OpPraHM3M 4enoBeka. Baxuenmme
XJIOPUBI U X HAXOKAECHUE B IPUPOJIE.



OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTeneHu okucienus. CTpoeHue u (pusnueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpoZla W Cephl. AIIOTPONHBIE MOJIM(DHUKAIMK KHUCIOPOJAa M CEpbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPOI, CTpoeHue, GU3NUEeCKUe U XUMHUUYECKHEe CBOMCTBA. OKCHUIBI
Cepbl Kak TMpEACTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas Kuciora, (¢GU3NYECKUE U
XUMHUYECKHE CBOWCTBa (0OIIME Kak MPEACTaBUTENS Kilacca KHCIOT U CHerupUYecKue).
XVMMHUYECKHE PEeaKIMH, JeKalllie B OCHOBE MPOMBIIUIEHHOIO CIOCO0a MOJyYEeHHsI CEpHOM
KUCIOTHI. [[puMenenune cepHoil KUCIOThl. CoJId CEpHOU KUCIIOThI, KAYECTBEHHAsI peaKkus Ha
cynbdar-uon. Haxoxxienue cepbl U €€ cOeJUHEHUN B NpHUpojAe. XUMUUYECKOE 3arps3HEHUE
OKpYXaloIllleld cpeAbl COCAMHEHUSIMHU cepbl (KHCIOTHBIE OKIW, 3arpsi3HEHHE BO3JayXa U
BOJI0EMOB), CITIOCOOBI €T0 MPEOTBPAIICHHUS.

OOmiass xapaktepuctuka 37aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, paclpoCTpaHEHHE B MpUpPOAE, (U3NYECKUE U
XUMu4eckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMHUAK, €ro (U3HYECKUE U
XUMUYECKUE CBOMCTBA, MoiydyeHue U npumeHeHue. Cojim aMMOHHMS, UX (U3UYECKUE U
XUMHUYECKUE CBOWCTBA, MpUMeHEeHHe. KauecTBeHHasi peakiusi Ha HOHbl aMMOHUA. A30THas
KHCJIOTa, €€ MOoJy4YeHue, PU3nvecKkrue U XMMUYECKHe CBOMCTBA (00IIMe KaK MpeaCcTaBUTENs
KJ1acca KUCJoT U crneunduueckue). Mcnonap3oBanue HUTPATOB U COJIE aMMOHUSI B KaueCTBE
MUHEpaIbHBIX yI0OpeHH. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeTUHEHUSIMU
azota (KUCIOTHBIE JOXIHW, 3arpsA3HEHHEe BO3[AyXa, IMOYBbl M BOHOEMOB). Docdop,
ajutoTpornHble  Momudukanuu Gocdopa, Guznueckre W XUMHUECKHE CBoMcTBa. OKCUA
dbochopa (V) u dpochopnas kuciaora, GU3NUECKUE U XUMHUYCCKHE CBOMCTBA, IMOJTyUYCHHE.
Ucnonp3oBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YA0OpEHUH.

Ob6mas xapakrepuctuka s1emMeHToB |VA-rpynnbl. OCoOOEHHOCTH CTpOEHHUsT aTOMOB,
XapaKTEpHbIE  CTENEHW  OKUCJIEHUS.  YTIEpol,  aUIOTPONHble  MOJU(pUKAIUH,
pacnpocTpaHeHHe B Tpupoje, (U3MUECKHe U XUMHYECKHE CBOWCTBA. AjcopOuus.
Kpyrosopor yriepona B mpupoge. Okcuipl yriepoaa, uX (U3NUECKHE M XUMHUYECKHE
CBOMCTBA, JCMCTBME HA YKUBBIE OPraHU3MBbI, MOJIYYEHUE M MPUMEHEHHE. DKOJOTUYECKHE
nmpoOJsieMbl, CBsi3aHHBbIE ¢ OkcuaoM yriepoaa (l1V), rumoreza rio0aqbHOr0 MOTETUICHUS
KJIUMaTa, MapHUKOBBIA dddekt. VYrospHas KuclioTa M €€ coiau, uxX (Qunueckue u
XUMHUYECKHUE CBOICTBa, MOJyueHHE W NpuMeHeHue. KauecTBeHHas peakiusi Ha kapOOHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHavasibHbIE TOHATHUSL 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX yriepoja
(MeTaH, 3TaH, STWIEH, AlETWIEH, 3TaHOJI, TJIMLEPUH, YKCycHass kuciota). [IpuponaHbie
WCTOYHUKU YTJEBOJOPOAOB (YyroJyib, MPUPOAHBIN Ta3, HEPTH), MPOIYKThl UX MEpepabOTKU
(OeH3uH), MX poib B OBITY U MNpOMBIIUICHHOCTH. [loHATHE O OMONIOTHYECKH Ba)KHBIX
BEIIECTBAX: XHUpaxX, OeyKax, yrieBoJax — M MX POJIM B JKU3HU 4YelloBeka. MarepuanabHOe
€IUHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCTUHEHHUI.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IMOJy4Y€HHE M MPUMEHEHHE.
Coenunenust kpemausi B mpupoge. O6mue npenctaBieHuss o6 okcuae kpemaus (1V) u
KpeMHueBoM kuciore. CHIIMKaThl, WX UCIHOJIb30BaHUE B OBITY, B MPOMBIILIEHHOCTH.



Baxneiiime cTpouTeNbHBIE MaTepUalbl: KepaMuKa, CTEKII0, IIEMEHT, OETOH, KeJIe300€TOH.
[IpoOnemMbl 0€30MaCHOTO WCIOJIB30BAHUSL CTPOUTEIBHBIX MATEPHAIOB B ITOBCEIHEBHOMN
KU3HU.

Xumuyeckuii IKCnepuMeHm:

n3ydeHue oOpasloB HEOPTAaHMYECKHX BEIIECTB, CBOWCTB COJITHOM  KHCIIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIMNA Ha XJIOPUA-UOHBI W HAONIOJECHUWE NPU3HAKOB HUX
POTEKAaHUs, OMBITHI, OTpaXKaOIIKUe (HU3MUECKUE U XMMHUYECKHUE CBOMCTBA raJiOT€HOB U MX
COEIMHEHUI (BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), 03HAKOMIIEHHE C 0Opa3lamu
XJIOPUIOB (TaJOT€HUIOB), O3HAKOMJIEHHE ¢ oOpaslamMu cepbl U €€ COEIUHEHUSIMU
(BO3MOXKHO HCIOJB30BaHUE BHUACOMATEPUATIOB), HaAONIOJEHUE Tpolecca OOyTIUBaHUS
caxapa TOJ JIEMCTBUEM KOHIUECHTPUPOBAHHOW CEPHOM KHUCJIOTHI, HU3YyUYCHHE XHUMHUYECKHUX
CBOMCTB pa30aBICHHON CEPHON KHUCIOTHI, MPOBE/ICHNE KaYeCTBEHHON peakKIlMu Ha Cylbdart-
MOH M HaOIII0/IeHUE MpU3HaKa €€ MPOTeKaHus, 03HAKOMJIEHHE ¢ (DU3NYECKUMU CBOWCTBAMU
azora, ¢ochopa W HUX CoOeAMHEHUN (BO3MOXKHO MCIOJIB30BAHUE BHUIACOMATEPHAIIOB),
oOpa3naMu a30THBIX U (HocPOpHBIX yAOOpEHUN, MOTydeHUE, COOMpaHue, paclio3HaABaHUE U
M3yYCHHE CBOMCTB aMMHMakKa, MPOBEJCHUE KAUECTBEHHBIX pEaKIuii HA HOH aMMOHHS M
dbocdar-uoH U U3yyeHue NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIIOTHI C MeEIbI0 (BO3MOXXHO HCIIOJIB30BAHUE BUICOMATEPHUATIOB), H3YYCHUE
MoOJIelel KpHUCTAUNIMYECKUX PEHIETOK anMasza, rpadura, ¢yiiepeHa, O3HAKOMJICHHE C
MPOIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHUBOTA3a, TOJy4YeHUe, COOMpaHHUe, pPaclo3HaBaHWE M U3YYCHHE CBOWCTB YTJIEKUCIIOTO
ra3a, NpOBEJICHWE KAaYyeCTBEHHBIX pEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U HU3Y4YCHUE
MIPU3HAKOB UX MPOTEKAaHMs, 03HAKOMJIEHUE C MPOJYKIMEH CHIMKATHON MPOMBIIUICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaJTbl M UX COCTUHECHUS.

MeTa/iibl 1 MX COeTMHEHUS

OO6mrast xapakTEepUCTUKA XUMHUYECKHX DJIEMEHTOB — META/VIOB Ha OCHOBAHUHM WX
noJioxkeHust B Ilepuoguueckoit cucreMe xumuueckux sneMeHtoB JI. M. MenpaeneeBa u
ctpoeHusi atomoB. CTpoeHue MmeTauioB. Mertainueckass CBSI3b W MeTauIMYecKas
KpPUCTAJUTMYECKAs PEIETKA. DJICKTPOXUMUYECKUI sl HANPSIKEHUN MeTaioB. Ou3ndeckue
U XUMHUYECKHEe CBOMCTBa MeTayuioB. OOmue crnocoObl MoJiydeHUus MeTaioB. [loHsTHe O
KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBsl (CTajib, YyTyH,
TIOPATIOMUHUN, OpOH3a) ¥ MX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTAILIBI: TTOJ0XKEeHUE B [lepuoandeckoi cucTeMe XUMHUYECKUX DJIEMEHTOB
J. U. MenneneeBa, CTpoeHHME HX aTOMOB, HaxXOXJIeHUE B Impupoae. Dusnyeckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe HaTtpus W Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U
Kanus. [IpuMeHeHue 1meI0YHbIX METANIOB U UX COECUHEHUM.

[IlenoyHO3EMENBbHBIE METAUIBI MarHuii M KallbIMi: MoJIoKeHHe B lleproamueckon
cucreMe xummudeckux 3neMeHToB J[. M. MenaeneeBa, cTpoeHuE X aTOMOB, HaX0XKJICHUE B
npupone. DPU3NUECKME W XHUMHUYECKME CBOWCTBA MAarHus W Kalbuus. Baxknenimmue
COCMHEHUS KanbIusl (OKCHA, THAPOKCUI, cojiu). JKECTKOCTh BOIBI M CIOCOOBI €&
yCTpaHEHHS.



AmomuHui: nonoxxenne B llepronnueckon cucreme Xxumuyeckux snemeHTos [l. U.
MeHnpeneeBa, CTpOEHHE aTroMa, HAaXOXJIE€HHE B mpupoae. PU3NUECKHME U XHUMHYECKUE
CBOMCTBa aTtOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCHA U THIPOKCHUIA ATIFOMUHMUS.

Kenezo: nonoxenue B Ilepuommyeckoid cucreme xumuuyeckux snemeHtoB [I. H.
MeHnpeneeBa, CTpOEHHE aToMa, HAaXOXJIEHHE B mpupoae. PU3NUECKHE U XHUMHYECKUE
cBoricTBa keneza. Okcuawl, ruapokcuasl U conu xkeneza (1) u xeneza (lll), ux cocras,
CBOKCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C 00pa3laMyd METaJUIOB M CIUIaBOB, UX (U3HMUYECKUMHU CBOWCTBAMH,
M3Y4YEHUE PE3YNIbTATOB KOPPO3UH METAILIOB (BO3ZMOYXHO MCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
OCOOEHHOCTE B3aUMOJCMCTBUS OKCHAA KalblUHUsg W HATpUs C BOJOM (BO3MOXKHO
HCIOJIb30BaHUE BUIEOMATEPUATIOB), HCCIIEJOBAaHHE CBOMCTB >XECTKOW BOJBI, Ipoliecca
TOpEeHHsl Keje3a B KUCIOpoe (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), NPU3HAKOB
MPOTEKaHUSI KAUECTBEHHBIX PEAKI[UI HA MOHBI: MarHus, KaJbLKs, aJJIOMUHHUS, [IMHKA, JKelle3a
(I u xenesza (111), mexu (11), HaOmroaeHUE M ONMKMCAaHUE MPOIIECCOB OKPAIIMBAHUS IJITAMCHH
MOHAMU HATpUs, Kalusd U Kajablus (BO3MOXXHO MCHOJB30BAHHE BHJIEOMATEPHAIIOB),
uccleoBaHle aM(OTEPHBIX CBOMCTB THAPOKCHAA AJTIOMUHHUS M THAPOKCUAA IMHKA,
pelIeHrE 3KCIIEPUMEHTANIBHBIX 33a4 110 TeMe «BakHeHe MeTaJluIbl U UX COCIUHEHHUSD.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa u Marepuansl B INIOBCEAHEBHOW JKM3HM  4elOBeKa. be3omacHoe
MCIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakuuil B ObITy. IlepBast moMoIb mpu XMMHUYECKHX
0KOrax Y OTPABJICHUSX.

XUMUYECKOE  3arps3HEHHe  OKpyXkarouieil cpenbl (ImpelenbHas — JOMYyCTHMAst
KOHIIeHTpalus BemiecTs, aaiee — [[JIK). Posib XxumMuu B perieHnu 3K0J0TMYeCKUX MpoOJIieM.

Xumuueckuit IKCnepumenm:

u3yuyeHue o0pa3loB MarepuaslioB (CTEKJO, CIUIaBbl METAJUIOB, IOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanuzanuss MexnpeaMETHBIX CBA3€H TMpU HM3YyYEeHUHM XuUMUU B 9 Kiacce
OCYUIECTBJISIETCSl YEPe3 UCIOIb30BAHUE KaK OOUIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH JUISl OTHENBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
[UKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHSATHA: HAYYHBIM (PaKT, TUNOTE3a, 3aKOH, TEOpHs,
aHaliu3, CHUHTE3, KiIacCUpUKALMs, NEPUOJUYHOCTb, HAOIIOAEHUE, IKCIEPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHUE, MOeNb, SBJICHHE, MapHUKOBBIA 3(PQEKT, TEXHOJIOTH,
MaTepualbl.

®uzuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIBI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, DJICKTPUYECKUIM 3apsifi, MNPOBOJHHMKH, TOJYIPOBOJIHHUKH,
JURJIEKTPUKH, (POTOIJIEMEHT, BEILIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSIHHE BEUIECTBA, Ias,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKAs PEIIETKA, CIUIaBbl, (U3MUECKHUE BEIMYMHBI,
€AVMHULBI U3MEPEHUS], KOCMUYECKOE MPOCTPAHCTBO, IIaHETHI, 3BE€3/1b1, COJHIE.



buonorus: ¢orocunres, npixanue, 6uocgepa, SIKOCUCTEMA, MUHEPAIbHbBIE YI00pEHMUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTRA.

['eorpadus: armocepa, rumpocdepa, MHHEpaNbl, TOPHBIE TOPOJBI, IMOJIE3HBIC
HICKOTIaeMbl€, TOTINBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPAaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHMS
JOCTUTAIOTCSI B XO0/A€ OOy4YeHuss XHMMHM B €IUHCTBE Y4YEOHOW U BOCHHUTATEIbHOMN
JESTEIBHOCTY B COOTBETCTBUHM C TPAJAUIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMHU, MPUHATHIMU B OOILECTBE MpPaBHJIAMH U HOpPMamu
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHWSI, CAMOPA3BUTHS U COIMAIN3AIAN
00yyarommxcs.

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYArOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX IECHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE OMBITA IEATETLHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HACJIEeINI0, TOHUMAHHS 3HAYEHUS XUMUYECKOMW HAyKW B JKU3HU COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOPMAIIHEH O MEPEAOBBIX TOCTUKECHUSIX U
OTKPBITUSX MUPOBOW U OTCUECTBEHHOW XUMHUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEICTABIICHUS O COIMAIBHBIX HOPMAaX U TMpaBUJIaX MEKIUYHOCTHBIX OTHOIICHUUN B
KOJUICKTUBE, = KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
y4eOHOUCCIIEI0BATEIBCKOM, TBOPYECKOW W APYTUX BHUAAX JEATEIBHOCTH, FOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH IMPHU BBIOJIHEHUHM Y4YEOHBIX, MMO3HABATEIbHBIX
3a/lay, BBIMOJIHECHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEeMJICHHUS K B3aUMOIIOHMMAHHWI0O M B3aWMOIIOMOIIM B TMpoIlecce OTOM ydeOHOM
JeSATETLHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEICHUE W TOCTYIKM CBOMX TOBApHIICH C
MO3UIINHA HPABCTBEHHBIX M IMPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEACTaBICHUS O BEIIECTBE W XUMHYECKOM PeaKIuw,
COOTBETCTBYIOINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH U COCTABIIAIOIIME OCHOBY IS
MOHUMAaHUS CYIIHOCTH HAyYHOM KapTUHBI MHUpPa, TPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHSI MPHUPOJIbI, B3aMMOCBA3SX YEJIIOBEKA C MPHUPOTHON Cpemoi, o
POJIM XMMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATENIbHBIE MOTHUBBI, HANPABJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHUHN MO XHMHH,
HEOOXOJIMMBIC [JIs OOBSICHEHUs] HAOJIOJaeMBbIX MPOLIECCOB M SIBIICHHM, MO3HABATEIHHOM,
WHOOPMAITMOHHOW W YHMTATENIbCKOW KYJIBTYpPhl, B TOM YHCJIC HAaBBIKOB CaMOCTOSTEIHLHOMN
paboThl ¢ y4eOHBIMU TEKCTaMM, CIPABOYHOM JIUTEPATypOH, IOCTYNMHBIMU TEXHUYECKUMU
cpencTBamMu HH(GOPMAITMOHHBIX TEXHOJIOTH;

MHTEpEC K OOYYCHHIO M TO3HAHUIO, JTF0OO3HATEIHPHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOW M HCCIEAOBATEIILCKOM AESTENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTH U YPOBHS O0yU€HHUsI B 1ajibHEHIIIEM;



4) dpopmMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTH »HW3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3J0pOBBIA 00pa3 >KU3HU, OCO3HAHUE IOCICACTBUM W HEMPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOJECHUS aKOTOJIsI, HAPKOTUKOB, KypEeHHs ), HEOOXOIUMOCTU COOTIOICHUS
MpaBujI 0€30MAaCHOCTH MPHU OOPAIICHUN C XUMUYECKUMH BEIIECTBAMH B OBITY U peajbHOM
KU3HU,

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K TMPAKTUYECKOMY H3Yy4YeHHI0 mpodeccuid W Tpyaa pa3IudHOro poja,
YBOKECHUE K TPYyIy M pe3ysibTaTaM TPYJOBOM [ESITEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUSI MPEJAMETHBIX 3HAHUN 1O XHMHUHU, OCO3HAHHBIN BBHIOOP HWHIUBUAYATIBHOU
TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECCTBEHHBIX HMHTEPECOB U IMOTPEOHOCTEH, yCHemHoW mnpodeccunoHaabHOM
NEATCIbBHOCTH MW Pa3BUTHUS HEOOXOJUMBIX YMEHHMH, TOTOBHOCTh aJallTUPOBATHCS B
po¢deCCUOHATIBHON CpeIe;

6) IKOJIOrHY€CKOT0 BOCIIUTAHMS

AKOJIOTMYECKHU 11€J1€CO00pPa3HOE OTHOIICHHE K MPUPOJAEC KaK HCTOYHUKY >KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMaHKE IIEHHOCTH 3JI0pOBOr0 U 0e30macHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MYECKOMY H IICHXHUYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS TIpaBUil O€30MaCHOIO MOBEJICHUS MpU padboTe
C BEILIECTBAMHU, a TAKXKE B CUTYyaIUsX, YTPOXKAIOIIUX 3I0POBBIO U JKU3HHU JIIOCH;

CITIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMHUH, JUISI PCIICHHS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW IPUPOAHOM CpEAOM, JJIs TOBBILICHHUS YPOBHS
AKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHUS TJIOOATBHOTO XapaKTepa 3KOJOTHYECKUX IMPoOJieM H
MyTel MX PEIICHUs] MOCPEICTBOM METOJ0OB XMMHH, SKOJOTMYECKOTO0 MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBAThCSA UM B TTO3HABATEILHON, KOMMYHUKATUBHOM U COIIMATIBLHOMN MTPaKTUKE.

METAIIPEJAMETHBIE PE3YJIBTATBI

B cocrtaBe MerampenMETHBIX PE3yJbTAaTOB BBIACISIIOT 3HAYUMBIC IS (POPMHUPOBAHUS
MUPOBO33pEHUS OOIICHAYYHbIE TMOHATUS (3aKOH, TEOpHUs, MPUHIUI, TUMNOTe3a, (aKT,
CHUCTE€Ma, TMPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE€ HCIOIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4Y€OHBIX TpeAMEeTax W TMO3BOJSIOT HAa OCHOBE 3HAHUW M3 ATHUX MPEIMETOB
dbopMHUpOBaTH MPECTABICHUE O IIEJIOCTHOM HAYYHOW KapTHHE MHUpPA, U YHHBEPCAIbHBIC
yuaeOHble JACWCTBUS (TI03HABATENbHBIE, KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), KOTOPHIE
obecnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO W
OCYILIECTBJICHUIO YU4EOHOM JAeSATETLHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilcCTBUSA

ba3oBble jornvyeckue 1eicTBUS:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPH OCBOECHHWHM 3HAHUM:
pacKpbIBaTh CMBICT XHMHUUYECKHUX TIOHATHM (BBIACIATH HX XapaKTepHbIC TMPU3HAKH,
yCTaHABJIMBAaTh B3aMMOCBSA3b C JIPYTMMHU TOHATHSIMH), HCIIOJIB30BaTh IOHATHS JUIS
OOBSCHEHHSI OTACIBbHBIX (AKTOB W SIBIICHWW, BHIOMpPATh OCHOBAaHUS M KPUTEPUH IS
KJaccu(PUKaMU XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKINi, YCTaHABIUBATh IPUYUHHO-



CIIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTAMHM HW3YYEHHS, CTPOUTH JIOTHUECKHUE DPACCYKICHUS
(MHIYKTHBHBIE, NEAYKTUBHBIE, [10 AHAJIOTHH ), €1aTh BBIBOIbI U 3aKIIFOUEHHUS;

YMEHHE NIPUMEHSATH B IIPOLIECCE TIO3HAHUSI MOHATUSA (IIPEIMETHBIE U METAIPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCHOIb3yEMbIE B XMMHUH, IPEOOPA30BbIBATh UIMPOKO
MPUMEHSEMbIE B XUMHUHU MOJEJIbHBIE MPEACTABICHUS — XUMUYECKHHA 3HAK (CHMBOJ
JJIeMEHTa), XuMudeckas (opMylia U ypaBHEHHE XHMHUECKOW DPEAKIMH — IPH PEIICHUH
y4eOHO-TIO3HABATENIbHBIX 33/1a4, C YYETOM 3THUX MOJEIbHBIX IPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYLUIECTBEHHbIC IPU3HAKU U3Y4a€MbIX 0OBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEaKLUi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBS3U
Y IPOTUBOPEYHS B U3y4aEMbIX IIPOLECCAX U SIBICHUSX.

Bba3oBble uccienoBarenbckue 1eiiCTBUSA:

YMEHHUE UCIOJIb30BaTh IMOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a
TaK’K€ B KayeCTBE OCHOBBI Uil (OPMUPOBAHUS TUIIOTE3bl IO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OMbITA IO MJIAHUPOBAHUIO, OPraHU3alMU U MPOBEJACHUI0 YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 3a XOJI0M IpoIiecca, CAaMOCTOATEIbHO MTPOTHO3UPOBATh
ero pesyiabTar, (popmMyaupoBaTh 000OILIEHUS U BBIBOJBI MO pPe3yjbTaTaM IPOBEAEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIIATh OTUET O MPOEJIaHHON paboTe.

Pabora ¢ unpopmaumeii:

YMEHHUE BBIOMpPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATh HUH(GOPMAIMIO Pa3TUYHBIX
BUJIOB U (hOPM IpENICTaBICHHUSI, MTOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (HAYYHO-TIOMYJIsIpHAs
JAUTEepaTypa XUMHUYECKOIO COJAEpXkaHMs, CIpaBOYHbIE MocoOus, pecypcbl HHTepHera),
KPUTUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHSTH Pa3IndyHble METO/bI U 3alIPOCHI ITPU MOUCKE U 0TOOpE MH(OpMALTUU
Y COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOUMBIX JIJIs1 BHIOJIHEHHS YYE€OHBIX U MO3HABATEIbHBIX
3aJa4  ONpEAENIEHHOr0 TUla, NpPUOOpEeTeHHuEe OombiTa B  OO0JACTH  HCIOJB30BaHUS
MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBJAJCHUE KYJIbTYpOH aKTUBHOIO
MCIIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM, CAMOCTOATENILHO BbIOMPATh ONTUMAIbHYIO
dbopmy npencraBieHus MHGOPMALIMK U WUTIOCTPUPOBATH PEIlIaeMble 33Ja4l HECIO0KHBIMU
CXeMaMu, IarpaMmmamu, ApyrumMu popmamu rpa@uky U uX KOMOMHALIMSIMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh B Ipoliecce Y4eOHOM M HCClIeoBaTEIbCKOM
AESITeIbHOCT HMH(POPMAIMI0 O BIMSHUU TMPOMBIIUIEHHOCTH, CEIBCKOrO XO35HCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOMN Cpeibl.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

YMEHHS 3a/aBaTh BOMNPOCHl (B XOAe auanora W (WiM) AMCKYCCHUU) IO CYLIECTBY
oOcyxnaemMoil Tembl, (HOPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
NPpEAJI0KEHHOM 3aa4U;

YMEHHUS IPEACTABIATH IIOJYYEHHBIE PE3yJbTaThl IT03HABATEIBHOW JEATEIBbHOCTH B
YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 pEe3yJIbTaTOB BBIIIOJIHECHHUS
XUMHUYECKOTO JKCIepUMeHTa (Ja00paTOpHOTO OmbITa, JiabopaTOpHOW pabOThl MO
WCCJIETOBAaHUIO CBOWMCTB BEUIECTB, yU€OHOTO MPOEKTA);



YMEHHs Y4EOHOTrO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENIbHOM
U UCCIIEIOBATEeNbCKON AESITENbHOCTH MPH PEHICHHH BO3HMKAIOMIMX MpOOJeM Ha OCHOBE
yuéra OOIIMX HWHTEPECOB M COIVIACOBAaHUS NO3UIUN (0OCYXKIeHUs, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbDY, KOOPJUHAIIMS COBMECTHBIX JIEUCTBHM, ONpenesieHue KPUTEPUEB IO
OLICHKE Ka4yeCTBA BBIITOJIHEHHOW PabOThI U JPYTHUE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YyMEHUE  CaMOCTOSATENbHO  ONpEeNeisTh  IEeNH  JIeATeNbHOCTH, IJIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATH M TNPU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
NeATEeIbHOCTh, BBIOMpaTh Haubojee d>PGEeKTUBHBICE CIOCOOBI pEIICHHS YYCOHBIX H
MO3HABATENBHBIX 33]]a4, CAMOCTOSITEIbHO COCTABIISATh WM KOPPEKTUPOBATH MPENI0KEHHBIN
QITOPUTM JCUCTBUU MpPHU BBIIOJIHEHUH 33aJaHUM C YYETOM MOJYYEHHUS HOBBIX 3HAHUWA 00
M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIUAX, OIEHUBATH COOTBETCTBUE IMOIYYEHHOTO
pe3ynbTaTa 3asBICHHOM 1M, YMEHHUE WCIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI,
npejjiaraéMble B yCIOBUH 3aaHU.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pPe3yabTaTOB IO OCBOCHHIO O0S3aTENBHOTO COACPIKAHMSA,
YCTaHOBJIEHHOTO JaHHOM (enepanbHoil paboueld mporpaMMmoil, BBIAEISIOT: OCBOEHHbBIE
OoOy4JaronMMUCsl Hay4yHblEe 3HAHUS, YMEHHUS M CIOCOOBI NIEUCTBHM, crenuduyueckue s
MpeIMeTHOM 00JacTh «XUMHUS», BHJIBI JCSITEIBHOCTH IO MOJyYEHHUI0O HOBOTO 3HAHUS, €T0
WHTEPIIPETalluK, TPEeoOpa3oBaHUI0O W TMPUMEHEHHIO B PAa3JIUYHBIX Y4YEOHBIX M HOBBIX
CUTYaIHSsIX.

K xonIy oOyueHus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

e PacCKphIBATh CMBICT OCHOBHBIX XUMHUYCCKUX TIOHSITHI: aTOM, MOJICKYJIa, XHMHUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMeCh (OJHOpPOAHAS H
HEOJIHOPOJIHAsS), BaJCHTHOCTh, OTHOCHTENIbHAsI aTOMHAs M MOJICKYJsipHash Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas JOJS XUMHYECKOTO
DJIIEMEHTa B COCIUHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJb,
AJIEKTPOOTPHUIIATETILHOCTh,  CTEMEHb  OKHUCIICHWS,  XHMHUYECKas  peaKIus,
KJIacCU(UKAIUs pEaKInuid: peakUd COSIUHECHHsI, PEaKIMH DPA3JI0KCHUS, PEaKInu
3aMEIEHUs, peakiuu OOMEeHa, 5K30- M JHAOTEPMUYECKHE pPEaKlUH, TEIUIOBOM
addekT peakuu, SAPO aroMa, AICKTPOHHBIN CIIOM aTromMa, aTOMHas OpOHTAalb,
paanyc aToma, XMMHUYECKas CBs3b, MOJIAPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBSA3b,
WOHHAs CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas [OJis BEIIeCTBa
(TIpolieHTHAsI KOHIIEHTpAIusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATUA W TMPUMEHSTH 3TU
TIOHSITUS TIPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

e HCIMOJb30BATh XHMHUYECKYI0 CHUMBOJHUKY JUIsl COCTaBieHHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

e OMpEIENATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHSX, CTEIECHb
OKHUCJICHUSI AJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAJIC)KHOCTh BEIIECTB K



onpenenéHHOMY KJIAacCy COEAMHEHUH Mo ¢opMmynaM, BUI XUMHYECKON CBS3U
(KOBaJICHTHAsi U MOHHAs) B HEOPTaHUYECKUX COCIUHEHUSX;

e packpbiBath cMmbich [lepuoanueckoro 3akona J[. V1. MenpeneeBa: 7eMOHCTPUPOBATh
NOHUMAaHUE MEePUOJINYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT HMX
nosnoxeHuss B llepuoanueckoil cucteme, 3aKOHOB COXPAaHEHHsSI MacChl BEIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOraapo;

e OIKCHIBATH W XapakTepu3oBaTh TabnuuHyio Qopmy Ilepuonnyueckoit cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynma)», manbie ¥ OoJbIIME TEPUOJbI, COOTHOCUTH
0003HauYeHNUs1, KOTOpbIe UMEIOTCS B Tabnuie «llepuonnyueckas cuctema XMMHUYECKUX
anemeHToB /I. 1. MeHnneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB MW 3apsal sAlpa, OOIIee YUCIO DJIEKTPOHOB U
pacnpeziesieHre UX MO IEKTPOHHBIM CII0SIM);

e KJIAaCCU(PUUUPOBATh XUMUYECKHE  DJIEMEHTHI, HEOPraHWYECKHE  BELIECTBA,
XUMHUYECKUE peakuuu (10 YUCITY M COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BELIECTB, IO
TErI0BOMY 3P (DEKTY);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEIIECTB Pa3TUUYHBIX
KJIaCCOB, TMOATBEpPKIAs OINUCAHHE MPUMEPAMU  MOJIEKYJSIPHBIX  yYpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

e TPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALIEHUN B PA3IMUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYRO MAacChl BELIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (GopMyJie COEAHUHEHHUS, MacCOBYIO
JI0JIF0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThl MO YPABHEHUIO XHUMHYECKOU
peakiuy;

e TMPUMEHATH OCHOBHBIC ONEPALMU MBICIUTEIBHON AESITEIbHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHHME, 0000IIeHHe, CHCTEMaTHU3alldio, KIacCH(UKAIIUIO,  BBISBICHUE
MPUYMHHO-CJIEJCTBEHHBIX CBS3€M — MJI1 U3yUYEHHs] CBOWCTB BEILECTB U XMMHUYECKUX
peaKkiMii, eCTECTBEHHO-HAyYHble METOJAbl MO3HaHUS — HAOJIOJIEHHE, U3MEpPEHUE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN);

e CIEJOBaTh TMpaBWJIaM TIOJIb30BAHUS XHMHYECKOW TOCY/OW M J1abOpaTOPHBIM
o0opy/IOBaHUEM, a TaKXKe MpaBHJIaM OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSIMHA 1O  BBIMOJHEHUIO J1a0OpaTOPHBIX XUMHYECKHX OIBITOB IO
MOJIY4YEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BeEIIECTB (BOJAOpOJa W KHUCJIOpOAa),
[IPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHOM MAacCOBOM J0JIEM PacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh M  MPOBOJUTH XUMHYECKHE DKCIEPUMEHTHI IO
Pacno3HaBaHHUIO PACTBOPOB LIEIOYEN U KHCIOT C IOMOILIBIO MHAUKATOPOB (JIaKMYC,
dbeHondTanenH, METHIIOPAHXK U JPYyrue).

K koH1y o0yuenus B 9 kiiacce npeIMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JIOJKHbI

OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

e PACKPBIBATH CMBICII OCHOBHBIX XUMHYECKUX MOHSATUNA: XUMUYECKUMN SJIEMEHT, aTOM,

MOJIEKYJla, WOH, KAaTHOH, aHWOH, IMPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO,



BAJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKHCIICHHSI, XHMAYECKAs pEeaKIus,
XUMHUYECKas CBsI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJSIPHBIN 00bEM, pacTBOD,
AIEKTPOIUTHI, HEDJIEKTPOIUTHI, BJIEKTPOIUTUYECKAs OHCCOLMALMSA, pPEaKINU
MOHHOrO OOMEHa, KaTajau3aTrop, XHUMHUYECKOE paBHOBecHe, oOOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAaHOBUTENb, OKHCICHHWE M BOCCTAaHOBJICHHUE, aJUIOTPONHs, aM(OTEPHOCTD,
XUMUYECKass CBsA3b (KOBAJICHTHAs, HWOHHAs, METaJUIM4YecKas), KpUCTaNInyecKas
pemeéTka, KOppOo3usi METAIUIOB, CILIABBI, CKOPOCTh XMMUYECKOW PEAKIINU, MPEIEIIBHO
nonycrumas konnentpauus [1JIK Bemectsa;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITUN U NPUMEHSATH 3TH
MIOHATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUs (OpPMyJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLIUM;

ONpENENsITh BAJICHTHOCTh M CTENEHb OKHCICHHUS XHUMHYECKUX JJIIEMEHTOB B
COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIacCy COeQUHEHUH no (opmysam, BUJ XUMUYECKOMN CBSI3U (KOBaJE€HTHAs, HOHHAs,
METa/NInYecKasi) B HEOPraHUYECKUX COCAMHEHUSIX, 3apsA]l MOHA IO XHUMHYECKOU
dbopmyre, XxapakTep cpebl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUH, TUIT
KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbic  llepuommueckoro 3axkona J[. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €ro TMOHUMAaHWE: OMHUCHIBATh M XapaKTepU30BaTh TaOIUYHYIO
dopmy Ileproguyeckoit CHUCTEMBbl XUMHYECKUX DSJEMEHTOB: pPa3iMyaTh MOHSITHS
«rnaBHas noArpynmna (A-rpymmna)» u «mnodbouynas noarpymnmna (b-rpymnma)y», manbie u
00JIbIIME TEPUOBI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKON
Ta0yiMIle, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHMSI aTOMOB XHMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apA] sApa, 00IIee YUCIIO FIEKTPOHOB U paclpeesieHue X Mo
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
AJIEMEHTOB U UX COEIMHEHHMH B Mpenesiax MallbIX NEPUOJ0B U TJIABHBIX MOATPYIIII C
y4€TOM CTPOCHHUS UX aTOMOB;

KJacCU(UIMPOBATh  XUMHMUYECKHE  JJIEMEHThl, HEOPraHMYEeCKHE  BEIleCTBa,
XUMUYECKUE Peaklnu (MO YUCITY U COCTAaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3(G(dexkTy, N0 H3MEHEHHMIO CTENEeHEeH OKUCICHHS XUMHUYECKHX
AJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOIIME W CHEIU(UUECKHEe XMUMHUYECKHE CBOWMCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKIAsi OMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
Y NOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

COCTaBJIATh YPABHEHUS DJIEKTPOIUTUYECKOW JUCCOLMALMM KHUCIOT, IIEJIOYed H
COJICH, TIOJIHBIE M COKpAILEHHbIE YpaBHEHUS PEaKIMl HOHHOTO 0OMEHa, ypaBHEHUS
peakuuii, NOATBEPXKIAKMIMX CYLIIECTBOBAHUE T'€HETUYECKOM CBSI3M  MEXIY
BEILECTBAMH PA3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN MOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OanaHca ATUX PeaKkluii;



MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUSI XMMUYECKUX NMPEBPALIEHUI B PA3JIUYHBIX YCIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYJISPHYI0 M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJK0 XHMHUYECKOTO 3JIEMEHTa MO (OpMyJie COECOUHEHMS, MAacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XHUMHYECKOU
peakuuy;

coOnrofaTh MpaBWiIa MOJb30BAaHUS XHMMHUYECKOM MOCYyIoll u  J1abopaTOpHBIM
00Opy/IOBaHUEM, a TAKXKE IMpaBuja OOpalIeHUs C BEIIECTBAMU B COOTBETCTBHUU C
MHCTPYKIUSAMHU 110 BBINOJHEHUIO JIAOOPaTOPHBIX XHMHYECKUX OIBITOB IO
HOJIYYEHHIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKHUCIIOTo ra3a);
MPOBOJIUTh PEAKLUH, MOATBEPXKJIAIOIINE KayeCTBEHHBI COCTaB  PA3JIMYHBIX
BEIIECTB: PaclO3HABaTh OMBITHBIM MYTEM XJIOPHA-, OpOMUA-, HOIUA-, KapOOHAT-,
docdar-, cuiukar-, cyiabpaT-, TUAPOKCUA-UOHBI, KAaTUOHBl AMMOHMS M HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX pPacTBOpax HEOPraHHUYECKUX
BELIECTB;

MPUMEHSATH OCHOBHBIE ONEPALHA MBICIIUTEIBLHON IEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IlleHHE, CHUCTEMATHU3allUI0, BBISIBICHUE NPUYUHHO-CIIEICTBEHHBIX
CBA3EH — JUISl U3YYEHHsI CBOWMCTB BEIIECTB M XUMUYECKHX DPEAKLUMN, €CTECTBEHHO-
Hay4YHblE METOAbl TMO3HAaHWA — HaOIIOJEHUE, HU3MEpPEHUe, MOJIEeIMPOBaHHUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaugecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KonTpoJibHbIE IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTUUECKOMN 5 2 bu6morexa HIOK
' p https://m.edso0.ru/7f41837c
JEATENLHOCTH YEJIOBEKA
bubnunoreka LIOK
1.2 BemiecTBa 1 XUMHUYECKHE PEAKIIUU 15 1
m peakil https://m.edsoo0.ru/7f41837c
Wroro mo paszneny 20

Pa3znen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

91 Boznyx. Kucnopon. Ilonsitue 06 6 bubmmnoreka HOK
' OKCHJIaX https://m.eds00.ru/7f41837c
99 Bognopon. Ilonsarue o kucinorax u 8 1 bubmuoteka [IOK
' COJISIX https://m.edso0o.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHHUAX https://m.eds00.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmmoreka IIOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/7f41837c
Uroro no pazneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. MenpaesneeBa. CtpoeHue arToMoB. XuUMH4YeCKasi

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

3.1

[lepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX 3j1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837c
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XUMHYECKasA CBI3b.

3.9 0 8 bu6nmmoreka [IOK
' KUCIHTCIBHO https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCIIBHEBIC peaKHI/H/I
" 15 bu6nmorexa [IOK
TOTO 1o pasieity https://m.edso0.ru/7f41837¢
p 3 bubnunorexa LIOK
C3CPBHOC BpEMi https://m.edso0.ru/7f41837¢
OBIIEE KOJMYECTBO YACOB I10 68
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9 KVIACC

KoauvecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne n/m Kontpoabnbie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3znen 1. BemiecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpEeHME U yrayOieHne 3HaHUH 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3/IeJioB Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOLUALIUS. 3 1 1 bubnnorexa [HOK
' XUMUYECKHE PEaKIIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
91 OO6mrast XxapakTepruCTUKa XUMUUECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO01mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL L€P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 Bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . py ' pos https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro mo pasneny 25
Pa3pnen 3. MeTaiibl U MX COeIMHEHUS
bu6mmoreka [IOK
A 7 4
3 Obupme cBOHCTES METAMIOR https://m.edso0.ru/7f41a636
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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

bubmuorexa [JOK

3.2 Baxueiinme MeTayuibl U X COCOUHEHUS 16 httos://m.edsoo.ru/7f41a636
Utoro mo pazneny 20
Paznen 4. Xumus 4 OKpy:Kamomas cpeia

4.1 Bemte e HH 4eJI0BEKa 3 Eubmorexa ITOK
' HHCCTBA M MATCPHAIBL B K3 https://m.eds00.ru/7f41a636
Wtoro mo pazneny 3
p 3 bubmuorexa [JOK

C3CPBIOC BpeMA https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosaunuyecTBO 4acos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
1 [Ipenmer xumuu. Poiab XuMUM B KU3HU 1 bub6numoreka [IOK
yenoBeka. Tea u BemiecTBa https://m.edsoo.ru/ff0d210c
2 [TousTre 0 MeTOAAX MO3HAHUS B XUMUHU 1 bubnmorexa [JOK
a https://m.edsoo.ru/ff0d227e
ITpaktuueckas padota Ne 1 «I[IpaBuia paboThl
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 1 Bubmiorexa OK
patop p pait https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
YucTele BemecTBa U cMecH. CriocoObI bubnuorexa [{OK
4 . 1
paszesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYMCTKHU MOBapEeHHON 1 1 bubmorexa LOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nunorexa LIOK
A 1
6 TOMBLH MOTICKYJIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnnorexa [JOK
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThIe U CIIOKHBIE BEIIECTBA 1 bubnnorexa [JOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJNIEKYIAPHOE VYCHUE 1 bubnnorexa [JOK
yap v https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSHCTBA COCTaBa BEILECTB.
10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB 1 bubmmorexa LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJIEMEHTOB
11 OTHOCHUTENBLHAA aTOMHAsI Macca. 1 bubmorexa LHIOK

https://m.edsoo.ru/ff0d323c
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OTHOCHUTENLHAS MOJICKYJIsIpHad Macca

MaccoBas J0JIA XUMHYECKOI'O 3JIECMCHTA B

bubnunorexa LIOK

12
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosb. Mossipras bubmmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 ®@U3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBusl NPOTEKaHUs bubmmoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Borurcnenus KoiMyecTBa, MacChl BELIECTBA 110 bubnnorexa [JOK
YpPaBHEHUSIM XUMHUYECKHX PEaKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XxuMuuecKux peakiui
18 (coe I/IHq;HI/ISIH a3JI0KCHHS SaAIZe ;{I/IH bubmmorexa [IOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneaucT. O6o0eHne u brbmmorexa LTOK
1 JHCT: Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3alHsl 3HAaHHUHA
20 KonTpomasnas padora Nel no teme «Bemecta bubmuoteka [IOK
Y XUMHYECKHE PEAKIIUN) https://m.edsoo.ru/ff0d4290
Boznyx — cmechk razos. CocTaB Bo3ayxa.
21 KI/IC?'I}(/;XO — 3JIEMEHT U IPOCTOE Beny:cmo bubmmorexa [IOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
du3nyecKkue 1 XUMUIECKHE CBONCTBA
22 KHUCTIOopo/ia (peakiuy OKUCIICHUS, TOPCHHE) Bubmmorexa [IOK
poAia {peatt > TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTHe 06 okcugax
CrniocoObl MoTy4eHus KUCI0po/ia B
but6mmoreka [IOK
23 71a00paTOpPUU U IPOMBIIIIEHHOCTH.

IIpumeHeHue kucnopoaa

https://m.edsoo.ru/ff0d497a
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TennoBoii 3¢ hekT XUMUIeCKoi peakiuu,

24 MIOHATHE O TEPMOXUMHYECKOM YPaBHEHUHU bubmmorexa LOK
p yp ’ https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
Tommmso (HepTh, Yroiab U METAH).
25 3a SISHGEEI/ICQI;OE} a a, CII0COOBI z:ro bubmorexa LOK
P AYXd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonydyenue u codbupanue KUCIopoga bubnnorexa IOK
yi N p poad, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)
97 Bonoponx — aneMeHT U IpocToe BELIECTBO. Bbu6mmotreka [JOK
Haxoxnenue B npupose https://m.edsoo.ru/ff0d4ddo
28 DduU3NYECKUe U XUMUYECKUE CBOMCTBA bubmuoreka [{OK
Bojopoia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [{OK
29 Howstrue o kucoTax u consx https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOA0poia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padora Ne 4 o teme
31 «ﬁon eHHUE U 12061/1 aHue BOJOpOJIa bubmorexa HOK
i . p AOPOAE, https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTB)
" bubmuoreka [IOK
32 M % . A
OJISIpHBINA 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOTHYECTBA BEIECTBA
33 rasa o ero U3BeCTHOMY KOJHUYECTB bubmorexa HOK
.. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITH 00BEMY
Berurcnenus 006EMOB ra30B M0 ypaBHEHHUIO
34 €aKIIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa TIOK
p . https://m.edso0.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnyeckue n XUMUYECKHUE CBOUCTBA BOJIEI bubnmorexa LOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 06 nHIUKATOpaX but6mmoreka [IOK
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https://m.edsoo.ru/ff0d59e2

Bopna xak pactBoputens. HacbllieHHbIE U

bubnunoreka LIOK

37 .M
HEHACBILIEHHbIE pacTBOPbI. MaccoBas 1014 https://m.edsoo.ru/FfOd5hA0
BELIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o teme
38 «IIpuroroiieHne pacTBOPOB C ONPEAEIEHHON bubamorexa LIOK
P N . p p . peA https://m.edsoo.ru/ff0d5eba
MaccOBOH J0JI€ paCTBOPEHHOTO BELLIECTBAY
39 Kontponbnas padora No2 o teme bubnmnoreka HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcHIBL: cOCTaB, KIIaCCU(UKAIINS, bubnunoreka LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ffod664e
OKCHJIOB
42 OcHoBanus: coCTaB, Kinaccuduxams, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XMMU4YECKHE CBOMCTBA bubmmnoreka HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, knaccudukanms, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmy4yeHne 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmmorexa [JOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATYpa, CIIOCOObI bubmuoreka [{OK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpakTuueckas padora Ne 6. Perenue
47 HKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME bu6muoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN»
48 I'eneTndeckas cBsI3b MEXKIy KaccaMu bu6muoreka [JOK

HEOPraHUYECKUX COECIUHEHUI

https://m.edsoo.ru/00ad9a50
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bubnunoreka LIOK

49 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN
m 1 https://m.edso0.ru/00ad9ch?2
50 KonTtponsnast padora Ne3 o reme "OcHOBHBIE Bbu6mmoteka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKH KiIacCUPUKAITTT
51 XUMHYECKHUX 31eMeHTOB. IloHsaTHe 0 rpymmax bubnnorexa LHOK
' pyn https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
[lepuonnueckuii 3akon u [lepronuueckas
52 cHCTeMa XMMHUYeCcKux anemeHToB [1. U bubnnorexa [JOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepuoapl, IPYIIIBL, TOATPYIIIIEI Bubmiorexa OK
PHOZRL TPY » OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIEP. bubmmoreka [JOK
H3oTtonsl https://m.edsoo.ru/00ada342
CTpoeHHE IEKTPOHHBIX 000JI0YCK aTOMOB
55 sanemeHToB [lepuoauyeckoit cuctemsr J{. U bubmmorexa [JOK
PHOZ U https://m.edsoo.ru/00ada6bc
Menpaeneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA T10
. bubnuoreka [{OK
56 ero noyioxkeHuto B [leproguyeckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanyeckoro 3aKoHa Jist
57 a3BUTHS HAYKU U npakTuku. [{. U bubmorexa [JOK
p K B p . I https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HBIN, IEAATOT W TPaKIaHUH
58 DIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKHUX DJICMEHTOB https://m.edso0.ru/00adaab8
but6mmoreka [IOK
59 HMonnag xumndeckas CBA3b
https://m.edsoo.ru/00adac34
60 KoBanenTHas noiagpHast XUMHUUYECKas CBI3b bubmmorexa TIOK
p https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 KoBanenTHas HenossipHasi XUMHUYECKasi CBA3b

https://m.edso0.ru/00adaab9



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

bubnunoreka LIOK

62 Crenens okucneHis . https://m.edsoo.ru/00adae28
63 OKHCIIHTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubmmorexa [JOK
https://m.edso0.ru/00adb076
bubnuorexa [IOK
64 OKUCIUTENIN U BOCCTAHOBUTEIIH 1 https://m.e dSO(I)_.[ru 100adb076
65 Kontponbnas paborta Ne4 no teme «CtpoeHue 1 bubmmoreka [JOK
aroMa. XUMHYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 Peseprublii ypok. O6o0mIeHNE U 1 Bu6mmoteka [IOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O6o01IeHNE U 1 Bbu6moteka [IOK
cHUCTEMaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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9 KVIACC

KoauuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[lepuonnueckuii 3akoH. [lepuoanueckas
1 crucTeMa XUMMHU4YecKux anmemeHToB [1. 1 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMUYECKHUX DJIIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKOM CBSI3U U THUIIBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonrponsHas padora Nel o teme

5 «[ToBTOpEHUE U yriayOaeHue 3HaHui 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

5 Knaccudukanms XuMuueckux peakiui 1mo 1 bubmuorexa [IOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[IoHsATHE O CKOPOCTH XMMUYECKON PEAKIUU.

7 IlonsATHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK

p https://m.edsoo.ru/00adbe9a
peaKIusIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

3 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1 bubnunorexa LIOK
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 3AEKTPOTUTUUECKON AUCCOMAIIUN 1 bubmorexa [IOK

P P A Tt https://m.edsoo.ru/00adcd68
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CubHbIe U cllabble 3IEKTPOIUTHI

11 HMoHHuble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
yp peakl https://m.edsoo.ru/00add448
XUMHAYECKHUE CBOMCTBA KHUCJIOT U OCHOBAHUN
12 B CBETE IPENCTABIEHUNA 00 Bubmaorexa ITOK
peA N https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON TUCCOITUAITUT
XUMHUYECKHE CBOVMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 IIEKTPOIIUTHUECKON buGnuorexa [IOK
e P https://m.edsoo.ru/00add8b2
IUCCOLIMAIUN
14 [TousTHE O TUAPOIU3E COJIEH buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
bubmuoreka [{OK
15 O00011eHrEe U cUCTEMAaTU3aLNs 3HAHUN
B 8 https://m.edsoo.ru/00addd12

16 [TpakTiueckas pabota Ne 1. «Pemenue bubmmoreka [JOK
SKCIIEPUMEHTAIbHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTponsHas pabora Ne2 no teme

17 «IIIEKTPOIUTUYECKAS TUCCOIMAIHS bubmorexa HOK

s A T(HATTHAL. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»

18 OO0m1as XxapakTepuCTHUKa rajJoreHOB. bubnmnorexa [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KHUCIIOTA,

19 XI/IMII/)I‘ICCKI/I(I; CBOMCTBA, MOJIYUYECHUE bubnmorexa [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpaxkTuueckas padora Ne 2 o reme
20 «[Tonyyenue cONAHOM KHUCIOTHI, U3YUEHUE €6 bubmmorexa TIOK
. i » 131 https://m.edsoo.ru/00ade348
CBOICTB»
Brrurcnenus mo ypaBHEHUSIM XHMHUYECKUAX

21 €aKIMi, ecJIM OOWH U3 PEareHTOB JaH B bubnnotexa LOK
p ’ p https://m.edsoo.ru/00ade488
U30bITKE

99 O61as xapakTepucTrka 31eMeHToB VIA- bubmmoreka [JOK

TpyMIbI

https://m.edsoo.ru/00ade64a
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AnnoTpornHbie MOAU(UKALIUU CEPHI.

23 Haxoxxnenue cepsl u e€ COeJUHEHUH B bubmmorexa [JOK
A p UH https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA Cephl
CepoBoaopo, cTpoeHue, PU3nIecKue u bubnmnoreka HOK

24 .

XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802

o5 Oxkcunsl cepol. CepHas KHCIOTa, (U3HUECKUE bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XVUMUYECKUE PEaKIIUH, JIKAIIUE B OCHOBE

26 IPOMBIIIICHHOTO CIIOC00a MOTyYESHHUS Bbu6moteka [JOK
CEpPHOM KUCIOTBl. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel Cpelibl COeAMHEHUSIMU CEPhI

97 Brruucienue MaccoBoii 101U BBIXOJ1a bubmuoreka [{OK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTuKa 3JeMeHTOB VA-

28 rpynnsl. A30T, pacpocTpaHEHHE B IPUPOIE bubmmorexa [JOK

Py ' - paclipoctp B PHpOAE, https://m.edsoo.ru/00adeea6
bu3HYeCKre M XUMUIECKHIE CBOHCTBA

29 AMMHak, ero pu3n4ecKue 1 XMMUYECKHe bubnmnoreka HOK
CBOMCTBA, MTOJIy4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

30 «[Tomyuenne ammmaka, U3ydeHUe €ro brbmmorexa [TOK

L Sk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas Kucnora, e€ Gusndeckue u bubnmorexa LIOK
XUMUYECKHE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHKe HUTPATOB U COJICH aMMOHHUS

39 B Ka4eCTBE MUHEPAJIBHBIX YIOOpPEHUH. bubmuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOLIEH https://m.edso0.ru/00adf518
CpeZbl COeTMHEHUSIMH a30Ta
®ocdop. Oxeun dhocdopa (V) u pochopuas

33 KHUCTI0Ta, GU3NUYECKUE U XUMUIECKHE Bubmmorexa [IOK

L https://m.eds00.ru/00adf68a
CBOICTBa, MOJIy4CHUE
34 Hcnonp3oBanue pocdaroB B kauecTBe bubnuorexa [JOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

MHUHEpaJIbHBIX YI0OpeHUiA. 3arpsi3HeHne
IPUPOIHON cpeabl hocharamu

Yrnepon, pacnpocTpaHEeHUE B PUPOJIE,

https://m.edsoo.ru/00adfc20

bu6nmoreka [IOK

35
bU3HYEeCKHe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux Gpuandeckue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHYECKUE bubnnorexa [{OK
po0JIEMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepOIa https://m.edsoo.ru/00adfebe
(V)
37 VYronbpHas KUCIOTa U €€ COTU bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[TpakTueckast pabota Ne 4 o Teme
38 "ITonyuyeHue yriaekucioro rasa bubmmorexa [IOK
yi yr ) | https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiys Ha KapOOHAT-HOH
39 [lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKUX Bbu6moreka [JOK
BEILIECTBAX KaK O COEAMHEHUSX YIIIepoa https://m.edsoo.ru/00ae054e
40 KpeMmuunii u ero coequHeHns bubnnorexa [TOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
41 SKCHEPUMEHTAILHBIX 3a/1a4 110 TEME bubnnorexa [IOK
P N https://m.edsoo.ru/00ae0bf2
«Baxxueime HeMeTauIbl U X COSIMHEHUS»
42 Konrtponsnas padora Ne3 o teme bubmuoteka [IOK
«Baxuemne HeMeTaJlIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepuCTHKa XUMUIECKIX
43 AJIEMEHTOB — METAJJIOB. MeTaimnueckas bubnuoteka [JOK
CBSI3b U METAJUINYECKask KPUCTAILUIMYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3nvecKre CBOMCTBA METAJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMHUUECKUHN PSII HAIPSOKEHUI bubmmorexa TIOK
p P p https://m.eds00.ru/00ae1156
METaJIOB
45 O61mue crocoObl MOTYyYEHUS! METAJLIOB. bubmmoreka [JOK

CnnaBbl. BeruucieHus o ypaBHEHUAM

https://m.edsoo.ru/00ae1156
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XUMHUYECKHUX PEAKIIUM, €CIIN OAHH U3
pEareHToOB COAEPKUT IPUMECH

46 [TonsaTHe 0 KOPPO3UM METAIIOB bubamorexa LIOK
https://m.eds00.ru/00ae1278
bubmuorexa [IOK

47 [Henorrsie MeTaIEL https://m.edsocl)l.ru/Oan14b2

48 Oxcupl ¥ TUIPOKCHIBI HATPUSI U KaIus buomorexa LIOK
https://m.edsoo.ru/00ael4b2

49 [llemouHoO3eMeIbHBIC METAIITBI — KAJTbIHH 1 bubnuorexa [IOK

MarHui https://m.edsoo.ru/00ae15e8

50 Baxueiime coelMHEHUS KaTbIIUs bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8

51 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN

52 KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHeHUs ]r?'::[?sj?/l//lrf:(;(;grouEan 1886

53 [TpakTuueckast pabota Ne 6 o Teme bubmuoreka [{OK

"YK€&cTkoCTh BOJIBI U METO/IbI €€ yCTpaHeHus " https://m.edsoo.ru/00aelae8
. bubmmoreka IIOK

>4 AsOMHHHH https://m.edSO(I)_.IrUIOanlc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubmmnoreka HOK

TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [IOK

56 Keneso https://m.edsocI)_.[rUIOanldSG

57 Oxcuapl, THAPOKCUBI U conn kene3a (1) u bubnuoteka [JOK

xenesa (1) https://m.edsoo.ru/00ae35e6

58 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN

[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME bubnmorexa LOK
«Bakuelme MeTaIbl ¥ X COSIMHEHUS) hitps://m.edsoo.ru/00ae3ded
60 Brrunciienns mo ypaBHEHHSIM XUMHYECKUX bubmuoreka [IOK

peaKkIuii, eclii OJIMH U3 PEarcHTOB JaH B

https://m.edsoo.ru/00ael1750
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U30BITKE WU COJEPIKUT MPUMECH.
BrIuucienns MaccoBOM J10JIM BBIXOJA
MPOAYKTA PEAKIUU

61 O00011eHre U cUCTEMaTU3aLNS 3HAHUI 1
62 KonTtponsHas padora Ne4 o reme 1
«Baxknelme MeTaibl U UX COSIUHEHUS
63 BemectBa 1 maTepuaibl B IOBCEIHEBHOM 1 bubnmnoreka HOK
JKU3HU Y€JI0BEKa https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKaAIOILIEeH 1 bubnnorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnH SK0I0rHUECKUX 1 Bbu6moteka [JOK
npo0JemM https://m.edso0.ru/00ae4270
66 Peseprublii ypok. O6o0IIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepsHblit ypok. O60011eHNE 1 1 bubnmnoreka HOK
crucTemMaTu3anus 3HaHU1 https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Xumus, 8 kinacc/ Kysnernosa H.E., Tutoa U.M., I'apa H.H., AxiimonepHoe o6111ecTBO
«3natensctBO «IIpocBenienue»
» Xumus, 9 knacc/ ,Kysnenoa H.E., Tutoa U.M., I'apa H.H. AxuimonepHoe o6111ecTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

AcanoBa JI.W., Texnonoruueckue kaptol. Xumus 8 kiacc, 2019 r.

AcanoBa JI.W., TexHonornueckue kaptol. Xumus 9 knacc, 2019 r.

AxmetoB M. A., I'apa H.H., Metoauueckoe nocooue. Xumus 8 kinacc, 2021 r.

AxmetoB M. A., I'apa H.H., Meroauueckoe nocooue. Xumus 9 kinacc, 2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

Enunas xomrekmus LIOP http://fcior.edu.ru/

Buneoypoku mo xumun, 7-11 xo1. http://mriya-urok.com/categories/himiya/

[Ipe3eHTannm K ypokaM U BHEKJIACCHBIM MEPOTIPUATUAM, XUMUS
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hauanenbrit kype xumuu: http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml
AJIXUMUK http://www.alhimik.ru/ TIporpamMmpl IIKOJIBHOTO U By30BCKOTO Kypca XUMHUH,
METOJAMYECKUE HAXOAKH, BECTU U3 MHUpa JUCTAHIIMOHHOTO 00pa30BaHusl, aHOHChl HOBBIX
KHUT. IHTEpHET-KIacc (HayaabHbIA KypC XUMUH ), XUMUYECKash KyHCTKaMepa, YUTaIbHbII
3aJ1, BUPTYaJIbHBIM KOHCYJBTAHT, SJIEKTPOHHBIE yUueOHbIE TOCOOUS 110 KypCy
HEOPraHWYECKON XHUMHH, 3aJa4YHUK, IPAKTUKYM, XUMHUYECKHI CIIPABOYHUK, METOTUYECKHE
CTaTbU, XMMHUSI HA KaXK/IbIi JI€Hb: B Cajly, HA KyXHE, HayKa O YUCTOTE, IOMAIIIHSS alTeyuKa,
KOCMETHKA, TOMAlTHUI MacTep, IKOJIOrUs A0MA. « XUMUYECKasl BCIUMHA»: MTOJIE3HbIE
CCBUIKHM, OTBETHI Ha BOIIPOCHL. XMMUYECKHE HOBOCTH. Becenast Xxumusi.

Kypnan "Xumus u xumukn" http://chemistry-chemists.com/

JlucrannroHHbie Kypcebl ipu MI'Y 1i1st ToAroToOBKM aOUTYPHUEHTOB
http://do.chem.msu.ru/rus/abitur/dl/

BupryanpHas xumudeckas mmkoJa http://maratakm.narod.ru/
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[Topran "Cetb TBOpUeckux yuntenei" http://it-n.ru/default.aspx

Coo011ecTBO B3aMMOIIOMOIIH yauTeaer. Xumus http://pedsovet.su/load/97

['azera "Xumus" u cailt s yaurens " uny Ha ypok xumuun" http://him.1september.ru/
WebElements: onnaifH-cripaBOYHUK XUMHYECKUX 3JIeMeHTOB http://webelements.narod.ru/
XuMus 171 BCEX: WIUTFOCTPUPOBAHHBIC MaTEPHAIIBI IO O0IIeH, OPTaHUIECKON U
Heoprannyeckor xumun http://school-sector.relarn.ru/nsm/

Xumudeckuii cripaBounuk http://tehtab.ru/Guide/GuideChemistry/

Chemnet - mopran ¢pyHIaMEHTAIBHOTO XUMHUYECKOT0 00pa3oBanus Poccuu
http://www.chemnet.ru
XuMus: OTKpBITBIN Koyiemk http://college.ru/chemistry/

(MHTepakTUBHBIN KypC XUMUH, BKIIOYAIOMINUN y4eOHHK, OOJIBIIOE KOJTHMUECTBO MOJIETIEH U
JIEMOHCTpAIIAA, CITPAaBOYHBIC MAaTEPHAITBI, TECTUPOBAHNE, OOPATHYIO CBS3h C YUCHUKAMH).
Xumus 115 Beex. Cepust "OOyuaroniue 3HIuKIonemun"
http://www.informika.ru/text/database/chemy/START.html
Paznenbr: oOmas Xxumusi, HEOpraHUIecKasi XUMHES, OpTaHnIeCKasi XUMHsI, TECTHI,
CIIPaBOYHBIE MATEPHUAIIBI, CTEPEOMOICTTH MOJIEKYI.

Xumust JuIs BceX. DICKTPOHHBIN yueOHuK: http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html NttoctpupoBanHbie MaTepHAIIbI IO
pasnenam: oO1asi, opraHu4eckas u Heopranudeckas xumusi. CripaBoyHUK, TecThl, BUICO
(memo).

Opranuueckast XuMusi. DIEKTPOHHBIN YICOHUK JJI CPEIHEH IIKOJIBI.
http://cnit.ssau.ru/organics/index.htm/

HoGeneBckue nmaypeats! o xumuu http://n-t.ru/nl/hm/ Buorpadwudeckwuii 21eKTpOHHBIN
CIIPaBOYHUK, CHA0OKEHHBIN TUIIEPCCHUTKAMH, CITMCKAMU JTUTEPATYPHI.

DTUMOJIOTHS XMMHUYECKHX 3JIeMeHTOB http://www.biochem.nm.ru/science/element.htm/
Ha3BaHus XUMHUYECKUX DJIEMEHTOB - CBS3b CO CBOMCTBaMH, reorpadyuuecKiuMH |
ACTPOHOMHUYECKUMHU 00BbEKTAMH, YUYEHBIMHU, MU(OJIOTHUYECKUMU NIepcoHaxaMu. B paznene
HCTOPUSI XUMHUHU BCE BEJIUKUE OTKPBITHUS, OMOTpapUIeCcCKrue OUepPKU O BETMKAX XUMHKaAX
pa3IMYHBIX BPEMCH, MHTEPAKTHBHBIC CCHIIKH, HILTFOCTPAIIUH.

DneMeHThI xu3HM http://school2.kubannet.ru/ Caitt MoKHO UCTIOIB30BATH KaK TOCOOHE
JUTSl YPOKOB XUMHH B IIIKOJIE U JIOTIOJIHUTEIILHOM 00pa30BaHUU.

Caiit o xumun XuMuK.ru
http://www.xumuk.ru/?_openstat=Z2GlyZWNOLnIhbmRIeC5ydTs4Njcw Xumunueckue
CIIPaBOYHUKH, SHIIUKIIONIEIUHU, CTAThH.

Xumudeckuit paszmaen http://www.websib.ru/noos/chemistry/cheerful.htm WMurepecHbrit
callT, Ha KOTOPOM COOpaHbl MaTEepHaJIbl AJIsl yuuTenel U yueHuKoB. Pa3ens! caiita:
[Tporpammer; Opranuueckas Xumus; Yuutenbekas; XumSoft; M3 ucropun; D10 HHTEPECHO;
CoBeTtbl XMHKaM; Becenble XUMUKH; XUMHUS U )KU3Hb; AOUTYypreHTy; KHUrH, )KypHaIbI,
cTaTbu; XUMHUYECKUE PECYPCHI.

JluctaHmoHHoe o0ydenue o xumuu http://chem.olymp.mioo.ru/ Cait XumMrIecKoro
(dakyapTeTa MOCKOBCKOTO TOCYJapPCTBEHHOTO YHUBEpcHuTeTa. Cpesiu MaTepHalioB caiTa
0COOBI UHTEPEC MPEICTABIIAIOT pa3aeiibl: KoHCYIbTaluy 1Mo XUMHH JIJIS IIIKOJIbHUKOB;
Koncynbramuu s yaureneit xumuu. Kpome Toro mpenctaBieHbl MaTepHAIIBI IS
MOATOTOBKY K OJIMMITHAJIE 10 XUMHUH. MIMEIOTCS MaTepuabl AJis MOATOTOBKH K
MOCTYTIJICHUIO B BY3HI.

KouTpen - Xumus st Becex http://kontren.narod.ru/ Caiit xumudeckoro ¢gakyyibrera
TIOMEHCKOTO TOCYTapCTBEHHOTO YHUBEPCUTETA. Y UeOHO-MH(POPMAITUOHHBIN CAlT,
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npeIHa3HauYeHHBIN IS CTYJCHTOB XMMHUECKHUX (PaKyJIbTETOB, YUUTENEH XUMUH,
IIKOJIbHUKOB U aOUTYPHUEHTOB.

Xumus. O0pa3oBaTeIbHBIN CaWT I MIKOJILHUKOB http://www.hemi.nsu.ru/ Odenb
XOPOILIHNA CalT MO XUMHH, ¢ TOAPOOHBIM U3JI0)KEHUEM Pa3IMYHBIX €€ pa3aenos. [lonesen
HE TOJILKO JUIsI IIKOJILHUKOB, HO M JIJIsl CTYIEHTOB (BO3MOXHO, U JUIsl MpenoAaBateieil). Bee
X0poI1110 0opMIIEHO, MHOTO CChUIOK. MmtocTpaiuu, cioBapb TEPMUHOB, 33]1a4H,
nepuoauyeckas cucreMa Meneneena u T.1. [1ocTosTHHO 0OHOBIIAETCS.

HimHelp.ru: xumuueckuii cepsep http://www.himhelp.ru/ IMomusrii kypc Xumumu:
TEOPETUUYECKHE OCHOBBI, HEOPTaHUUYECKasi U oprannyeckas xumus. MapopManus o BeIMKux
yueHbIX. MHOTO(YHKIIMOHANIbHAS NTepuoanyeckas cuctema srneMenToB 1. M. Meneneena,
XUMHUYECKUN KanbKynaTrop. HoBoctu.

[IxompHas xumus http://schoolchemistry.by.ru/ Mcropun Bo3HUKHOBEHHS XHMUH,
COOBITHA U XpOHOJOTHs. MaTepuanbl A yJaluxcs: peeparsbl, XUMHUUECKUN
KaIIbKYJIATOP, COOPHUK YNPAKHEHUN U 337a4, TECTHI 0 XUMUU. Y 4eOHO-CIIPaBOYHBIC
Marepuanbl. COOpHUK TabauI 0 XMMUU. MylbTUMeInitHbIEe TpHIIoKeHUs . Komtekius
XUMHYECKUX OIBITOB.

XuMmust: mocooue s abutypueHToB http://chemi.org.ru/ Matepuaisl 10 oCHOBaM
HEOpPraHUYeCcKOi 1 opraHnueckoi xumuu. CiaoBape, Onorpadusi y4eHbIx, KaTajaor
MOJIE3HBIX CAalTOB U (HOpPyM.

3aHuMaTeIbHAsI XUMUS: TIPOEKT 110 METOJIMKE MPENnoJaBaHusl XUMUU.
http://home.uic.tula.ru/~zanchem/ Marepuainsl calita: HHTEPECHBIC OIBIThI, XUMUYCCKHE
UCTOPHUH U KYPbE3bl, pacCKa3bl O BEIMKUX YUEHBIX-XUMHKAX U Ap. DINEKTPOHHAs BEpCus
tabsuibl MenzeneeBa. boiblioe KOJIMUECTBO MaTepraa, MMEeeTcs MOUCK T0 CaiTy,
0COOBII UHTEPEC NMPENICTABIIAET PA3/Iei «IOJIE3HBIE CCHUIKMY», B KOTOPOM IMPEICTABICHBI
aapeca HanOoJiee MH(OOPMATUBHBIX CAUTOB IO XUMUHU.

CripaBOYHUK MO XMMHH JIJIS IIKOJIBHUKOB. http://www.chemworld.narod.ru/referance.html
Tabnuua aTOMHBIX CBOMCTB XMMUYECKUX 3JIEMEHTOB. DJIEKTPOHHBIA BAPUAHT TAOJIMLIBI
J.1. MenneneeBa. KpaTkuii xumuyeckuii cioBapb. Tabiuia pacCTBOPUMOCTH KUCIOT,
niesoyeil 1 ocHoBaHui. buorpaduu N3BeCTHBIX XMMUKOB. TpUBHAIbHbIE HA3BAHUS
HEKOTOPBIX BEIIECTB.

["anepes Benmukux xumMukoB http://www.chemnet.ru/zorkii/istkhim/velikil.htm Tloptpers u
KpaTkue Ouorpaduueckue cpaBku 0 48 BBIIAIOMIUXCS XUMUKAX MUPA.

Bcé o xumuu: Metonndeckre U TuaaKTHYeCKUe MaTepuainsl http://www.chemistry-
43school.narod.ru/ TpeHrpOBOYHBIC U IPOBEPOUHBIC 3aaHUs IO XUMUU JijIst 8-11 Ki1accoB;
porpaMMa noJIr0TOBKU K SK3aMEeHaM 10 XUuMuu, Marepuaiibl EI'D; TBopueckue u
3aHUMAaTeNIbHbIE 3aJJaHMs; PEIICHUS 3a/1a4 MOBBIILIEHHOM CJI0XHOCTU. MaTepHalibl O )KU3HU
Y OTKPBHITHSX BEJIMKUX YUCHBIX B 00J1aCTH XUMHH; TeMaTHdecKrue HOBOCTH. CChUIKH Ha
oOpa3oBaTenbHbIE PECYPCHI.

DexTpoHHas OnbIroTeka mo xumun 1 Texauke http://rushim.ru/books/books.htm
Komnnekuus 371eKTpOHHBIX BEpCH Y4eOHUKOB, YUEOHBIX TOCOOMH, HAYUHBIX CTAaThEH,
3aJJAYHUKOB, )KYPHAJIOB, CIPABOYHUKOB, HOPMATUBHBIX JOKYMEHTOB M MHCTPYKIIUN TIO
BCEM pa3zjieJiaM XUMHH.

VYyebnoe nmocobue «KpaTkuii 04epk UCTOPUH XUMUM
http://www.physchem.chimfak.rsu.ru/Source/History/big_index.html MuTepakTuBHBINA
y4eOHHK C OOJIBIIMM KOJMYECTBOM IIPIIIOKESHUH, ClIaliJaMu JJIs TPE3CHTAINNA U
BOIIPOCaMHU JIJIsl CaMOIIPOBEPKU. buorpaduu u mopTpeTsl N3BECTHBIX XUMHUKOB B
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andasuTHOM TopsiAKe. [IpunoxeHus u JoNoMHeHus (CTaTbU, UCTOPUYECKHE (DAKTHI;
XUMHUYECKUE CXEMBI M TaOJIULIBI).



