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HOACHUTEJBHASA 3AIIMCKA

[IporpamMMa Mo XMMHHM Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl COCTaBJIE€HAa Ha
OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTeIbHON IMPOTPaMMBbI
OCHOBHOTO 001iero odpasoBanusi, npeacraBieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU MPETNoaBaHUs
yueOHOTOo npeaMeTa « XuMus» B 00pa3oBatesibHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo xuMuu Na€T MpEJCTaBICHUE O LENsAX, O0IIeld cTpaTeruu oOydeHwus,
BOCIIUTAHUSI U Pa3BUTHUSL OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOrO IMpeaMeTa, YCTaHABIUBAECT
00s3aTeIbHOE TIPEIMETHOE COJIEPKaHNE, PElyCMaTPUBAET pacipeie]ieHue ero mno Kiaccam
U CTPYKTYpUpOBaHHE IO pasjenaM M TeMaM MporpaMMbl 1O XHMHH, OIPEIEISIeT
KOJIMYECTBEHHbIE U KAYECTBEHHBIC XapaKTEPUCTHKU COJEPKaHUS, PEKOMEHIYEeMYIO
MOCJIETIOBATEILHOCTh M3YyUYCHUS XUMUU C YUYETOM MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTHKH y4eOHOTO TPOIecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYatOImUXCsl, OMPEASISIET
BO3MOXXHOCTH TIpeaMETa ISl pealn3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHSI OCHOBHOMU
o0pa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIlEro oOpa3oBaHUs, a TaKke
TpeOOBaHWI K pe3ynbTaraM OOyYeHHs XMMHUW Ha YPOBHE I€NIed WM3y4deHUs MpeaMeTa U
OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATENBbHON JEATENBHOCTH OOYYaroImIerocs Mo OCBOCHHUIO
y4eOHOTO COJIepKAHUSI.

3HaHWEe XUMUU CIIYKUT OCHOBOH 1Jisi (hOPMHUPOBAHUS MUPOBO33PEHUS 00yUaromerocs,
€ro MpejCTaBICHU 0 MaTEPUAIIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMBIE
XUMHUEH TPEeJCTaBICHUSI O B3aMMOIIPEBPAIICHUSAX HSHEPTUU M 00 HBOIIOLMU BEIIECTB B
MPUPOJIE, O MYTSIX PEHICHUS TIIOO0ATBHBIX MPOOJIEM YCTOMUYHUBOTO PA3BUTHUS YEJIOBEUECTBA —
CBIPbEBOM, DSHEPreTHUECKOW, TMHINEBOW M HKOJOTHYECKOM Oe30MacHOCTH, MpodsieM
3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alid BO3MOXHOCTEH Uil CcaMOpa3BUTHS HW  (HOPMHUPOBAHHUS
KYJIbTYPhI THWIHOCTH, €€ 001Iel U (yHKIIMOHATBLHOW TPAMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEM
oOydJarornuxcs, HABBIKOB 170 CaMOCTOSTEIIbHOM yaeOHOM NEeSATETHbHOCTH,
AKCIIEPUMCHTATILHBIX U HMCCICIOBATEIBCKUX YMEHHUH, HEOOXOIUMBIX KaK B TMOBCEIHEBHOM
KU3HU, TaK U B MPOGECCUOHATBHON JIEATEIHLHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEIOCTHOTO
B3IJI/Ia HAa €JAWHCTBO TPHUPOABI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTAallOM B
(GhopMHUPOBaHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyUYarOIIUXCS;

CrocoOCTBYeT (HOPMUPOBAHHIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B DJKOJOTHYECKOE OOpa3oBaHHE
00yJaroIMXCs.

JlanHbIC HaNpaBJICHHUS B OOYYCHHH XHUMHH 00€CIICUNBAIOTCS CIICIIM(PUKON COACpKaHMS
y4eOHOTO TpeaMeTa, KOTOPBIA SBISCTCS TEAarorMuecKd aaanTHPOBAHHBIM OTPAKCHUEM
0a30BOI HAYKH XMMHUHU Ha OMPEACIEHHOM JTane e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUsI OPHEHTUPOBAH HA OCBOCHHE
OOyYarOITUMUCS CHCTEMBl IEPBOHAYAIBHBIX TOHATHH XWUMHH, OCHOB HEOPTraHWYECKOMN
XUMHUHU U HEKOTOPBIX OT/ACIbHBIX 3HAUUMBIX TIOHATHH OPTaHUYECKON XMMUH.

CtpykTypa coaepkaHusi MpOrpaMMbl 10 XUMUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxonaa kK e€ uzydenuto. CojiepkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHSATUH O XUMUYECKOM



AJIIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATUH O XUMHYECKOM peakuuu. OOGe 3TH CHUCTEMBI
CTPYKTYPHO OPTraHM30BaHbI 110 MPHUHIUIY MOCJIEI0BATEIBHOIO PAa3BUTHS 3HAHUM HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMU;

— YUYEHUs O CTPOECHUH aTOMa U XUMHUYECKOM CBA3H;

— NPEACTABJICHUH 00 3JIEKTPOIUTHUECKON TUCCOLMALINU BEIIECTB B pACTBOPAX.

Teopernyeckrne 3HaHHUS PacCMATPUBAIOTCS HAa OCHOBE SMIIMPHUUYECKH ITOJYYEHHBIX U
OCMBICJIEHHBIX (aKTOB, pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYromy,
BBINOIHSS (PYHKIUH OOBSICHEHUSI U TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3ZMOXKHOCTEM
IIPAKTUYECKOI0 MPUMEHEHUS U MOJTYYECHUS N3Yy4aEeMbIX BEILIECTB.

OcBoeHME TPOrpaMMbl MO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTABIAIOIIEN HAyYHOM KAPTHHBI MUpPA B JIOTMKE €€ CUCTEMHOW NIPUPOIBI,
LIECHHOCTHOTO OTHOLIEHHs K HAy4YHOMY 3HAHUIO M METOJAM IMO3HaHWs B Hayke. M3ydeHwue
XUMHUHU TPOUCXOJUT C MPUBICYEHUEM 3HAHMA W3 paHee M3YYEHHBIX yYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xkimacce» U «dusnka. 7 Kmacey.

[Ipu u3ydyeHUH XUMHUM POUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAYKH
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U Kak
OJTHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajadya y4yeOHOro MpeaMeTa COCTOUT B
(OpMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUN — Ba)KHEHIINX (PaKTOB, MOHITUI, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUHM, JIOCTYIMHBIX OOOOILIEHNI MHMpPOBO33PEHUECKOIO XapakrTepa,
A3blKa HAyKW, B MPHUOOIIEHUU K HAayYHbIM METOAAM IO3HAaHUS MpPU U3YYEHUH BEIIECTB U
XUMHUYECKUX pEaKIHid, B (POPMUPOBAHMU U DPA3BUTUH IO3HABATEJIBHBIX YMEHMH M HX
MPUMEHEHUN B Y4eOHO-TIO3HABATEIBbHON U Y4YEOHO-HCCIEAOBATEIbCKON JEATEIbHOCTH,
OCBOCHMH MPABHJI O€30IIaCHOTO OOPAILIEHUS C BEIIECTBAMH B IIOBCEIHEBHOM KU3HH.

[Ipu n3ydyeHnn XMMHUHU HAa YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs BaXXHOE 3HAUCHHE
NpUOOpENH TaKUe 1eJd, KaK:

—  (QopMupOBaHME  HMHTEIUIEKTyaJlbHO  pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYITHUYECTBY, CAMOCTOATEIbHOMY MPHUHITHIO PEUIEHUH, CIOCOOHOM
aIalTHPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HH;

— HAMpaBJICHHOCTh OOYYEHMs] HAa CHUCTEMATHYECKOE MPUOOIICHHE OO0yJarouuxcsl K
CaMOCTOSITEJIbHOM  TO3HABATEIIbHOM  JEATEIbHOCTH, HAy4YHBIM METOJaM  IIO3HAaHWI,
(hOpMUPYIONTUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU;

— o0ecrnieyeHne yCIOBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OO0YYarOIUMUCS OIbITa
pa3HOO00pa3HOMN JEeSATENbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIs1 PA3JINYHBIX BUJIOB JAESITEIbHOCTH;

— ¢dopmupoBaHue o01IeH (PYHKIIMOHATLHOW U €CTECTBEHHO-HAYYHOUW I'PAMOTHOCTH, B
TOM YHUCJI€ YMEHHMH OOBSCHATH M OLICHMBATh SIBIICHUS OKPYKAIOUIErO0 MHpA, HCIONb3Ys
3HAHUS U OIBIT, MOJYYEHHbIC PU U3YYCHUH XUMUU, IPUMEHATh UX IIPU PEIICHUH MpodsieM
B [IOBCEIHEBHOW JKU3HU U TPYAOBOM AEATEIBHOCTH;

— (opmupoBanre y oOydarOMIMXCS TYMaHUCTHUYECKHX OTHOIICHUM, MOHUMAHUS
LEHHOCTH XUMUYECKUX 3HAaHUM JIJIs1 BBIPAOOTKH 3KOJIOTMUECKH 1E1eCO00pa3HOro NOBEACHUS
B OBITY U TPYAOBOHM AESTENIBHOCTHU B IIEJIIX COXPAHEHUS CBOETO 3/10POBbS M OKpY’KaroIen
MIPUPOJHOMU CPEJIBL;



— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATPABICHHOCTH JATBHEUIIIET0 00yUeHUSI.

OO6miee yncIo 4acoB, OTBEACHHBIX JJI U3yUYCHUS XUMUW Ha YPOBHE OCHOBHOTO O0IIETro
obpasoBaHnus, coctarisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJel0), B 9 kiacce —
68 yacoB (2 "aca B HEJIEIO).

COIEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHauyabHbIE XUMHYECKUE OHATHSA

[Ipeamer xumuu. Ponb XMMUM B JKUM3HHM 4Ye€JOBEKa. XMMHUSA B CHCTEME HayK. Tena u
BeniecTBa. Pu3nuecKre CBOMCTBA BeIIEeCTB. ArperaTHoe coctosiHue BemlecTB. [lonsThe 0
METO/IaX MO3HaHUA B XUMUU. YucThie BemecTBa U cMecu. CriocoObl pa3iesieHus CMECeH.

ATOMBI Y MOJEKYJIbl. XUMHYECKUE HJIEMEHThl. CUMBOJBI XUMUUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0XKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudeckass (opmyrna. BaleHTHOCTP aTOMOB XUMHUYECKHUX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BemlecTB. OTHocuTenbHass artoMHass Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KomunuectBo BemectBa. Monbs. MossipHast macca. B3anmMocCBsI3b KOJIMYECTBa, MACCHI U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢gopmysiaM XUMHUYECKUX COCTUHEHUM.

Ou3NYeCKHe U XMMHUYECKUE SIBICHUS. XMMHUYECKas peaklus U €€ MPU3HAKHU. 3aKOH
COXpaHEHUsI MacChl BeIIEeCTB. XUMHUYeCKHe YypaBHeHusa. Kiaccudukamus XUMHUYECKUX
peakiuii (COeTMHEeHMS, pa3JIoKEeHUs, 3aMeleHUs], 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOU TOCYI0M, TTpaBUIaMH pabOThI B JIA0OPATOPUHU U TPUEMAMHU
oOpaieHust ¢ 1a00paTOpPHBIM 000PYOBAHUEM, U3YUYCHHUE M ONMCaHKHE (PU3MUECKUX CBOMCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOMIOAeHUE (U3UYecKUX (TUIaBJICHUE BOCKA, TasHUE
JbJla, pacTUpaHHWE caxapa B CTYNKE, KHUIIEHHWE M KOHJCHCAIUsS BOJbl) M XUMHUYECKUX
(ropeHue cBeuu, MPOKaJMBaHUE MEIHOW MPOBOJIOKHU, B3aMMOJCHCTBHE MeJa C KUCIOTOM)
SBJICHUM, HAOIIOJICHUE U OMNHCaHUE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaKIui
(pa3noxeHue caxapa, B3aMMOJEHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pas3iioKeHHE
ruapokcuna meau () mpu HarpeBanuu, B3auMoOJAEICTBUE *Kejle3a C paCTBOPOM COJIU MEIU
(I1), m3ydeHue crmocoOOB pas3jeicHHs CMECEH: C MOMOIIBI0 MarHuTa, (QUILTPOBAHHME,
BBITIAPUBAHUE, JUCTWUISAIMUSA, XpoMmaTtorpadus, MpPOBEACHUE OYUCTKA TOBApPEHHOW COJIH,
HaOIOZICHUE W OMHCAHUE PE3YyJbTATOB MPOBEACHUS OMNBITA, WJUTIOCTPUPYIOUIETO 3aKOH
COXpPaHEHMS MacChl, CO3/IJaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPHKHEBDIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIECTB

Bo3nyx — cmeck razo. CocraB Bo3ayxa. Kucinopox — 3a€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xuciopoma B mpupone, (uU3HUECKHE W XUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuasl. IIpumenenue xkuciaopoaa. CrnocoObl MOMyYEeHHsS] KHUCIOpoOJa B
nabopatopud M MpoMbiliuieHHOCTH. KpyroBopor kwuciopoga B mnpupoae. O30H —
aJUIOTpONHAs MOU(PUKALIMS KUCIOPOa.



TemnoBoit 3¢ (deKT XUMHUUECKONW peakInH, TEPMOXMMHUYECKHE YpaBHEHUS, JK30- H
SHIOTEPMUYECKHE peakiuu. TOIUIMBO: Yroiab M METaH. 3arpsi3HEHUE BO3/AYyXa, YCHICHHUE
MapHUKOBOTO 3 (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bopopon — snemeHT M mpocroe BemiecTtBo. HaxoxaeHnue Bomopoaa B IPUPOZE,
¢bu3nUecKue 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOcOO0bI osrydyeHus. Kuciotel u comnu.

MosipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnueckne cBoMcTBa BOABI. Boma kak pactBopurens. PactBopel. HacellieHHBIE U
HEHACBILIEHHBIE PacTBOPBL. PacTBOpUMOCTh BemecTB B Bojae. MaccoBas J0Jisl BEUIECTBA B
pactBope. XUMUYECKHE CBOWCTBA BOJIbl. OCHOBaHUs. PoJib pacCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B npupoze. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OYMCTKA
MIPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuuxarms OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) M  HECOJIeo0pa3yrolIue.
Homenknarypa oxcupoB. Duznyeckue M XUMHUYECKHE CBOWCTBA OKCUIOB. [lomyuenue
OKCHJIOB.

OcHoBanusi. Knaccudukanusi ocHOBaHMWM: IMIENIOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknatypa ocHoBanuii. @u3nyYecKue U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lomydyeHune
OCHOBAHUMU.

Kucnorel. Knaccudpukanuss xucnmor. Homenknarypa kucior. @Dusuyeckue W
XMMHUYECKUE CBOWCTBA KHUCIOT. Psa aktuBHoctw MeraiuioB H. H. bekerosa. Ilonyuenue
KHUCJIOT.

Conu. Homenknatypa coseil. du3nueckue 1 XuMHueckre cBoiictBa coiied. [lomyduenue
COJIEH.

I'eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEACICHUE COJCPKAHUS KHUCIOpOoJa B BO3AYyXE, IMOJIYYCHUE,
cobupaHue, paclio3HaBaHUE U U3YyUYCHHUE CBOMCTB KUCIOPO/ia, HAOII0ACHUE B3aUMOICUCTBUS
BEIIIECTB C KHUCJOPOJOM M YCJIOBHUS BO3HUKHOBEHHUS W TMPEKpalleHus ropeHus (moxapa),
O3HAaKOMJIEHHE C oOpasllaMud OKCHJIOB U OINHMCAHHE MX CBOWCTB, MOJy4YeHUE, COOUpaHue,
pacro3HaBaHWE W W3YYCHHE CBOMCTB BOJIOpoja (TOpEHHE), B3aUMOJEHCTBHE BOAOPOJA C
okcugoMm meau (I1) (Bo3amMokHO UCTIONIb30BaHUE BUAECOMATEPUATIOB), HAOOIEHHE 00pa3IoB
BEIIIECTB KOJUYECTBOM | MOJIIb, MCCJIEIOBaHHE OCOOEHHOCTEH pacCTBOPEHUSI BEIIECTB C
Pa3IMYHOM PAaCTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C OIPEACIEHHON MAaCcCOBOM 0JEN
PacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHUE BOJIBI C METa/UIaMU (HATPUEM M KaJbIUEM)
(BO3MOKHO HCITOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIEAOBAaHUE OOpPA3I0B HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOICHUE U3MEHEHHSI OKPACKH WHIUKATOPOB B PAaCTBOpPax
KUCJIOT W WIeJouei, n3yueHue B3aumozeicTBus okcumaa menu (ll) ¢ pactBopoMm cepHoi
KUCJIOTBI, KHUCJIOT C METAJJIaMH, PEaKIUi HEeUTpanu3alyu, MOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO MeETajula JAPYTMM U3 pacTBOpa COJHU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BakKHEeHINe KJIacChl HEOPTraHUYECKUX COCTUHEHUI.

Iepunoaunyeckuii 3akoH u Ilepuoanuyeckas cucrema xumuieckux iemenros /1. H.
Menpaeneesa. Crpoenne aTOMOB. Xumuueckas CBA3b. OxucauTebHO-
BOCCTAHOBUTEJbHbIE PeaKIUU

[TepBbie TOMBITKH KIacCU(MUKAIIMU XUMHYECKUX 3JIeMEeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMEIbHBIE METAIUIbI, TaJIOr€Hbl, WHEPTHHIC
rasbl). DJIIEMEHTHI, KOTOPhIE 00pa3yroT aMbOTEPHBIE OKCUIBI U THAPOKCHIBI.



Ilepnogmueckuit 3akoH. Ilepmoamdeckass cucrema Xumudeckux osnemeHrtos . U.
MenneneeBa. KopoTtkonepuonnas u anmuHHonepuoaHas ¢opmel [lepuoaudeckoid cucTemsl
xumudeckux sneMeHToB J[. M. MenneneeBa. Ilepuonst m rpynmbsl. OU3NYECKUN CMBICT
ITOPSAKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sijaep. HM3orombel. Onektponbl. CtpoeHue
AJIIEKTPOHHBIX 000J04YeK aTOMOB IMepBbiX 20 XUMHUYECKHX 3JIeMeHTOB llepuomuyeckoit
cuctemsl /1. 1. MenneneeBa. XapakTepUCTHKAa XMMUYECKOT0 3JIEMEHTA MO €r0 MOJ0KEHUIO
B [Iepronnueckou cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM  HM3MEHEHUs  paJuyca  aTOMOB  XMMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUNIMYECKUX CBOMCTB I10 FPYIIaM U IEPUOIAM.

3nauenune Ilepuogmyeckoro 3akoHa U Ilepuonnyeckol CHUCTEMBI XHMHYECKUX
AJIEMEHTOB JUIS Pa3BUTUA HAyKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpakx1aHUH.

Xumuueckass  cBs3b.  KoBasieHTHass  (mojsipHass M HENOJIApHAsi)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHusi. OKHUCIHATENBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporecchr
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHue 00paslioB BEILECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE T'MIPOKCHUIA
LMHKA C paCTBOPAMH KHUCJIOT U IIEI0YEH, IPOBEACHUE ONBITOB, MITFOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuid  (TOpeHue,  peakiuu  pas3sIoKeHUs,
COCJIMHECHUS).

Mesxcnpeomemmnuwie ceasu

Peanmnzanuss MEXNpEeIMETHBIX CBA3€H MNpH U3YYEHHUHM XUMUA B 8  Kjacce
OCYULIECTBJISIETCS. YEPE3 UCIIOIb30BAHUE KAaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U
MTOHATHM, SBJISIOIIMXCS CUCTEMHBIMU [UJISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHATHSA: HAYYHBIM (akT, TUNOTE3a, TEOPHUs, 3aKOH,
aHaliu3, CHUHTE3, KiIacCU(pUKALMS, NEPUOJUYHOCTb, HAOIIOAEHUE, DKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHNUE.

dusuka: Marepus, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIbI,
PaZOaKTUBHOCTb, MOJIEKYJa, IEKTPUUYECKUN 3apsijl, BELIECTBO, TeJI0, 00BEM, arperatHoe
COCTOSIHME BEUIECTBa, a3, PU3NYECKUE BETUUYHUHBI, €AMHULIBI U3MEPEHUs], KOCMOC, TIJIaHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdhepa, MUHEpadbl, TOpPHBIE TOPOABI, TOJE3HBIC
HCKOIIa€MBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakus

ITepuonnyeckuit 3akoH. Ilepuomnueckas cucrema XuUMHA4YeCKHX 3ieMeHToB /1. U.
MenpgeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB XHWMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, Kajaus, KaJIbLHUSA U UX COCAUHEHUN B COOTBETCTBUU C
MTOJIOKEHUEM DIIEMEHTOB B [leproanueckoi cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XWMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUJA XUMUYECKOU
CBSI3H.



Knaccudukanus u HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHUE CBOWMCTBA
BEILECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKUX COCIUHEHUI, TeHETHUECKas
CBSA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XMMUYECKUX PEaKIHMM MO Pa3lIuyHbIM MpU3HAKaM (M0 YHUCTY H
COCTaBy Y4YaCTBYIOLUIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3((EKTy, M0 HU3MEHEHMIO
CTENEHEW OKHUCIIEHUS XHUMHUYECKUX OJJIEMEHTOB, II0 OOpaTUMOCTH, MO YYacTHIO
KaTanauzaTopa). OK30- U S3HJIOTEPMUYECKUE pEaKLUU, TEPMOXUMUUYECKUE YPABHEHMS.

[TonsiTue o ckopocTn XUMHUECKOH peakuuu. [lonsTre 00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHEe O rOMOr€HHBIX M T€TepOreHHBbIX peakuusax. llonsatue o
karanuse. [loHATHE O XUMHYEeCKOM paBHOBeCHMM. DaKTOpbI, BIMAIOIME HAa CKOPOCTH
XUMHUYECKON pEeaKIMH U MOJ0KEHNE XUMUUYECKOTO PABHOBECHSI.

OKHCINTENFHO-BOCCTAHOBUTEIbHBIC PEAKIUH, SJEKTPOHHBIM OanaHC OKHUCIUTEIHHO-
BOCCTaHOBUTEIbHOU peakiuu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakLMii ¢ UCMOIB30BAaHUEM METOA SJIEKTPOHHOrO OajaHca.

Teopust DIAEKTPONUTHYECKOW JIHCCOLMALMU. OJEKTPOJMUTBI M HEIJIEKTPOIMUTHI.
Karnonsl, aHnoHbl. MexaHu3M AUCCOLMALMY BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKON
cBsi3u. Ctenenpb aucconuani. CUIIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y clioBUsI IPOTEKAaHUs PEAKIMl HOHHOTO OOMEHa, MOJIHbIE U
COKpaIllEHHbIE HOHHBIE YpaBHEHUS peakuuil. CBOKCTBAa KUCIIOT, OCHOBAHUM M COJIEU B CBETE
NpeCTaBICHUH 00 ANEKTpONUTHYECKOW auccouuanuu. KaduecTBeHHble peakluu Ha HOHBI.
[TonsATHE O TUIPOIHU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMHU KPUCTAJUIMYECKHX PEIIETOK HEOPTraHWYECKHUX BEIIECTB —
METAJIOB U HEMETAUIoB (TpaduTa M aimasa), CIOXKHBIX BEHIECTB (XJIOpHAa HATpUs),
UCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOM pEaKUuu OT BO3ACHCTBUS Pa3IUUHBIX
(akTOpoB,  UCCIEIOBAHHE  DJIEKTPONPOBOJHOCTH  pPAacCTBOPOB  BEILIECTB,  Ipollecca
JUCCOLIMAIIMKM KUCIIOT, LEeNoYel U coseil (BO3MOXHO MCIIOJIb30BAaHUE BUAEO MaTEpPHAIOB),
MIPOBE/ICHHUE OIBITOB, UJUTIOCTPUPYIOIIUX MPU3HAKHU MPOTEKAHUS PEAKIMi HOHHOTO OOMeHa
(oOpa3oBaHue ocajka, BbIAEJIEHUE Tra3a, 00pa30BaHHUE BOJIbI), OMBITOB, WLTFOCTPUPYIOLIUX
IIPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUMNA (TOPEHHE, PEaKUUU Ppas3IoKeHUs,
COCIMHEHHMsI), PACIO3HABAHME HEOPraHMYECKUX BELIECTB C ITOMOIIBI KAauyeCTBEHHBIX
peakLMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3aa4.

Hemeranibl U MX coeiMHEHUA

OOmias xapakTtepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CtpoeHue M (U3NYECKHUEe CBOICTBA MPOCTHIX BELIECTB — rajOreHOB.
XVMHUUYECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3auMOJICUCTBUE C METaJJIaMU, HEMETAJlJIaMH,
niesnoyamu). Xjopooaopod. ColisiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, IMOIyYEHUE,
npuMmeHeHue. Jlencrteue XJiopa M XJIOPOBOJOpPOAA Ha OpraHu3M dYelsioBeka. BakHeunmue
XJIOPUJIBI U UX HAXO0XJIEHHUE B IPUPO/IE.

O6mas xapakrepuctuka siemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U pu3nuecKrue CBOMCTBA MPOCTHIX BEUIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOINHbIE MOAM(PUKALMM KUCIOpOAa U cepbl. XUMHYECKUE
cBoricTBa ceprl. CepoBOIOPOa, CTpoeHUE, (DU3UUECKUE W XUMHUUYECKHE CBOMCTBA. OKCHIBI
Cepbl Kak TMpEeACTaBUTEIM KHUCIOTHBIX OKcuaoB. CepHas Kuciaora, (QU3NYECKUE U
XUMHUYECKHE CBOWCTBa (00IIME KakK MPEACTaBUTENS Kiacca KHUCIOT W creuupuyecKue).
XUMHYECKUE peaklivu, JieXkKalllue B OCHOBE MPOMBIIIJICHHOTO Coco0a MOJyYeHUs] CepHOU



kucioThl. [IpuMenenne cepHoil KUcaoThl. COMM CEPHOM KUCIIOThI, KAYECTBEHHAs PEaKLMsl Ha
cyabdaTr-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUN B MPUPOJE. XUMHUECKOE 3arpsi3HEHUe
OKpYXaroIlel CpeAbl COEAMHEHUSIMU cepbl (KHCIOTHBIE OKIW, 3arpsi3HEHHE BO3JayXa U
BOJI0EMOB), CITIOCOOBI €T0 MPEOTBPAIICHHUS.

OO6mias xapakrtepuctuka 37JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEpHbIE CTEMEHW OKUCIEHUs. A30T, pacnupocTpaHEeHUE B MpHUpoje, (pusmueckue u
XxuMu4eckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMUAK, ero ¢GuU3HYECKHue U
XUMHUYECKUE CBOMCTBa, MoiydeHue u npumeHeHue. Cojm aMMOHMs, UX (U3UYECKUE U
XUMHYECKUE CBOMICTBA, MpUMeHeHHe. KauecTBeHHas peakuus Ha MOHbI aMMOHUA. A30THas
KUCIIOTa, €€ MoayyeHue, (GU3nYecKue 1 XMMUYECKUe CBOMCTBA (00IIMe KaK MpeaCTaBUTEINs
KJlacca KUCToT U creunduyeckue). Mcnonp3oBaHne HUTPATOB U COJICH aMMOHHS B KaueCTBE
MUHEpaIbHBIX yI0OpeHH. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COeTUHEHUSIMU
a3oTa (KHUCIOTHBIC JIOKIM, 3arps3HEHHE BO3AyXa, MOuBBl M BojgoémoB). Docdop,
ajutoTpornHbie  Mogudukanmuu  Gocdopa, Guznyueckne W XUMHYECKHE CBOMCTBA. OKCHA
dbochopa (V) u pochopnas kucnora, puanyeckue U XMMUYECKHE CBOWMCTBA, MOJTyUYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaU€CTBE MUHEPATbHBIX YA0OPEHHUIA.

OO6mas xapakrepuctuka 31emMeHToB |VA-rpynmnbl. OCoOOEHHOCTH CTpOEHUsT aTOMOB,
XapakTepHble  CTENEHW  OKHUCIEHHUS.  YIIIepoJ,  aUIOTPONHbBIE  MOJU(DUKALINH,
pacnpocTpaHeHHe B Hpupoje, (U3MUEeCKHEe U XUMHYECKHE CBOWCTBa. AjcopOuus.
Kpyrosopor yriepona B mpupoge. OKcuipl yriaepoaa, X (PU3NYECKHE M XUMHUECKHE
CBOMCTBA, JCWCTBUE HA YKUBBIC OPraHU3MBI, IOJIYYEHUE U INPUMEHEHHE. DKOJOTHYECKHE
npoOJemMbl, CBA3aHHBIE ¢ OKcuaoMm yrieponaa (IV), rumoresa rio0anbHOTO MOTEIICHUS
KJIuMaTa, NapHUKOBBIA 3¢pdekT. YrompHas Kuciota W €€ Ccoiau, UX (U3NYECKUE U
XUMUYECKUE CBOMCTBA, MOJyYeHUE U NpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIWUIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHavasIbHbBIE TOHATHUSL 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX Yriiepoa
(MeTaH, 3TaH, STWJEH, AalleTWJIECH, 3TaHOJI, TJIMLEPUH, YKCycHas kuciota). [IpuponHbie
MCTOYHHUKHU YTIEBOAOPOAOB (Yrojb, IPUPOAHBIA ra3, HEQTh), MPOAYKTHl MX MepepadbOoTKU
(6eH3MH), X pOdb B OBITY W MPOMBINUICHHOCTH. IloHSATHE O OHMOJOTHMYECKH BaXKHBIX
BELIECTBAaX: KUpPax, OelKax, yriaeBoJax — M MX POJM B JKU3HM uejoBeka. MarepualibHOE
€AMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COECIMHEHUN.

Kpemnunii, ero ¢usmyeckne u XUMHUYECKHE CBOWMCTBA, MOJyYe€HHWE U TPUMEHECHHE.
Coenunenusi kpemHusi B mpupojge. Ob6mue npencraBieHusi 06 okcuae kpemuus (1V) u
KpeMHueBo kuciote. CHIMKAThl, MX HCIOJb30BaHWE B OBITY, B IMPOMBIIUIEHHOCTH.
Baxkneiiime crpoutenbHble MaTepUalibl: KEpaMHKa, CTEKIJIO, LIEMEHT, OETOH, »KelIe300€TOH.
[IpoOnemMbl 0€30MacCHOrO HUCIMOJIb30BAHUSI CTPOUTEIBHBIX MaTEpPHAJIOB B IMOBCEIHEBHOMN
AKU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHue OOpa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISSHOW KHUCJIOTHI,
MPOBEICHUE KAUECTBEHHBIX PEAKIMi Ha XJIOPUA-MOHBI M HAONIOJCHHE MPU3HAKOB HX
MPOTEKaHUs, OMBITHI, OTpaKarONIMe (PU3NUECKUEe U XUMUYECKHUE CBOMCTBA rajJOr€HOB M UX
COEIMHEHUM (BO3MOXHO HCIOJB30BaHUE BUIEOMATEPHUATIOB), O3HAKOMJIEHHE ¢ oOpaslaMu
XJIOpUJ0B (TaJOreHUI0B), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COeIMHEHUSIMU
(BO3MOXKHO HCIOJB30BaHUE BHUAEOMATEPUATIOB), HaOMIOJEHUE TMpolecca OOyTIMBaHUS
caxapa MoJ JAEUCTBUEM KOHLIEHTPUPOBAHHOM CEPHOW KHUCJIOTHI, U3YYEHHE XUMHUYECKHX



CBOMCTB pa30aBICHHOI CEpHON KUCIOTHI, MPOBEACHNE KaYECTBEHHON peaklnu Ha cynbdat-
MOH W HaOJIIO/ICHNE MpU3HaKa € MPOTEKaHUs, 03HAKOMIIEHHE ¢ (DU3NIECKUMH CBOWCTBAMU
azota, (ochopa W wuX coemuHeHUN (BO3MOXXHO WCIOJIB30BAHUE BHICOMATEPHAIIOB),
oOpasmamu a30THBIX U (HOchHOPHBIX yIOOpEHHM, MOTyueHrne, cCoOOupaHue, paclio3HaBaHUE U
U3YYEHHUE CBOWCTB AMMHAKA, MPOBEJCHUE KAYECTBEHHBIX pPEAKIMil HA WOH aMMOHHUS U
¢docdar-uoH U U3yyeHUe NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHUE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTHI C MeAbI0 (BO3MOXXHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), H3YUYECHHE
MoOJIeNiell KpUCTAJUIMUECKUX pemEToK anmasza, rpaduta, (QyJuiepeHa, O3HAKOMIICHHE C
IPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM
pOTHBOrasa, Mojy4yeHue, coOMpaHue, paclo3HaBaHUE U M3YYEHHE CBOMCTB YIJIEKUCIIOTO
raza, MPOBEJICHHE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT M CHUJIMKAT-UOHBI U H3yUYCHHUE
MIPU3HAKOB UX MPOTEKAHMs, 03HAKOMJICHUE C MPOJIYKIMEH CUIMKATHON MPOMBIIUICHHOCTH,
pelIeHrEe SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelne HeMeTaJTbl M UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OOmasi XxapakTepUCTUKA XUMHYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHMM HUX
nonoxxkenuss B llepuomnueckoin cucreme xmmuueckux syeMeHToB [l M. MenneneeBa u
ctpoeHusi atoMoB. C(CTpoeHue MeTauioB. Meraunueckass CBSI3b M METaJUIMYeCKas
KpUCTAJUINYECKasl PEIIETKA. DIEKTPOXUMUYECKUI sl HApsKEHUN MeTannoB. Ouznueckue
U XUMHYECKHE CBOWCTBa MeTayuioB. OOmiMe crnocoObl moiydeHus MmeTtamioB. [lonsrue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyTyH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIILICHHOCTH.

[I{enouHbIe METAILIBL: MTO0KEHUE B [leproanyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MeHnneneeBa, CTpOCHHE HMX AaTOMOB, HaxOoXJeHHE B mpupone. dusmyeckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe HaTtpus W Kainus). OKCUIbI U THAPOKCUABI HATPUSI U
Kkanus. [IppuMeHeHue mel0YHbIX METAUIOB U UX COCAMHEHUH.

[[{eroyHO3€MENBbHBIE METAJIBI MAarHWd M KalbUWi: TNosiokeHue B llepumonmueckon
cucteMe xumuueckux snemeHToB J[. M. MenneneeBa, cTpoeHue UX aTOMOB, HAXOXKJICHUE B
npupone. Duznueckue M XUMHYECKHME CBOMCTBA MarHusi W Kaiabuus. Baxueimme
COeMHEHUs Kanblus (OKCUJ, TUAPOKCHHA, cojin). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTpaHEHHS.

AmomuHuii: nonoxenue B llepronnueckoil cucreme xumudeckux snemeHToB [, U.
MeHneneeBa, CTPOCHHE aTOMa, HaxoXAEeHUE B mpupoje. Pu3NUecKhue U XUMUUYECKHUE
CBOMCTBa aTIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U TUIAPOKCHIA aTIOMUHHUSI.

Kenezo: monoxenue B Ilepuommueckon cucrteme XuMudeckux jsnemeHTtoB JI. U.
MeHneneeBa, CTPOCHHE aTOMa, HaxoXAE€HUE B mpupoje. PuU3NUecCKHe U XUMHUYECKHUE
cBoiicTBa >xene3a. Oxcuawl, ruapokcuanl u conu xkenesa (I1) u xenesa (Ill), ux cocras,
CBOMCTBA U MOJYYECHHUE.

Xumuueckuii IKCnRepuMeHm

O3HaKOMJIEHHE C oOpas3laMu METaUIOB U CIUIABOB, UX (PU3MUECKUMM CBOWCTBAMHU,
M3YUYCHHE PE3YIbTATOB KOPPO3UH METALIOB (BO3MOXKHO MCIIOJIh30BaHUE BUICOMATEPHATIOR),
OCOOCHHOCTEM B3aMMOJICUCTBUS OKCHAA Kajlblldd W HATpusi C BOAOU (BO3MOXKHO
HCIIOJIb30BAaHNE BHUCOMATEPHUAIOB), HUCCIEAOBAHHWE CBOMCTB >KECTKOM BOJIbI, IIpoliecca
TOPEHHUS Keje3a B KUCIopoJie (BO3MOKHO HCMOJb30BAHUE BUAEOMATEPHUAIIOB), MPU3HAKOB
MPOTEKAHUS KQUECTBEHHBIX PEAKIIMil HA MOHBI: MAarHus, KajablUs, allFOMUHUS, [INHKA, JKeJe3a
(I u xenesza (1), meau (11), HaGMFOIEHHE W OMKCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHU
MOHAMH HATpUs, KaIUs M Kaiblusi (BO3MOXKHO MCIOJb30BAHUE BHUIECOMATEPHUATIOB),



uccienoBaHre aM(OTEPHBIX CBOMCTB THAPOKCHAA AJTIOMUHHUS M THAPOKCHAA IMHKA,
pelIeHre 3KCIEPUMEHTAIBHBIX 337a4 110 TeMe «BaxkHele MeTajyibl U UX COEIUHEHUS.

XHMUA ¥ OKpY:KaLIas cpeaa

BemectBa u Marepumansl B IIOBCEAHEBHOW JKM3HM 4eloOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMUUYECKUX peakluil B ObITY. [lepBast moMoIb pu XMMHUYECKHX
0KOTax M OTPABJICHUSX.

XUMUYECKOE  3arps3HEHHE  OKpyXkaroled cpenbl (IpenenbHas — JOIyCTHMast
KOHIIEHTpanus BemecTs, aanee — [1/1K). Ponbs xumMuu B penieHn# 3K0J10rMUecKUX Ipooiiem.

Xumuueckuii IKcnepumenm:

U3yuyeHHe 00pa3lloB MaTepuaylioB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemmusie ceéa3u

Peasmzannst MeEXIpeIMETHBIX CBA3€HM IpU  M3YYEHHMM XUMHH B 9  Kjacce
OCYLIECTBJISIETCSL YEPE3 UCIIOIb30BAHUE KAK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMH ISl OTHENbHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE TMOHATHA: HAYYHBIM (PaKT, TUNOTE3a, 3aKOH, TEOpHS,
aHaJlu3, CHUHTE3, KilacCU(PUKaAlUs, T[EPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHUE, MOJEIb, SBJICHHE, NApHUKOBBIA 3(PQEKT, TEXHOJIOTrus,
MaTepHuabl.

@dusnuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJI, HW30TOIbI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsj, IMPOBOJHHUKH, IOJYIPOBOJHUKH,
IUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAUIMYECKAsl PEHIETKA, CIUIABbl, (PU3MUYECKUE BEIUYMHBI,
€AMHUIIBI U3MEPEHHMSI, KOCMHUYECKOE MPOCTPAHCTBO, IIaHETHI, 3BE€3/b1, COTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPAJIbHBIE YI00pEeHMS,
MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEJIbHbBIE BEIIECTBA.

I'eorpadusi: armochepa, ruapochepa, MUHEpaibl, TOPHbIE TMOPOABI, IOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHNHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHUS
JOCTUTAIOTCSI B XO0J€ OOy4YeHUuss XHMHH B €IWHCTBE YYeOHOW U BOCHHUTATEIbHON
JESITETbHOCTY B COOTBETCTBHHM C TPAJAUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWJIAMH W HOPMaMHu
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHSI U COIHAIIA3AIUN
o0yJarommxcs.

JIMIHOCTHBIC PE3yNIBTaThl OTPAKAIOT TOTOBHOCTH OOYYArONIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOU MO3UTUBHBIX IIECHHOCTHBIX OPUCHTAIIMIA W PACIITMPECHUE OIBITA JISATCILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HACJICINI0, TTOHUMAHHS 3HAYEHUsS XUMWUYECKOW HAyKW B JKU3HU COBPEMEHHOTO
o011ecTBa, COCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOPMAIIHEH O TEPEAOBBIX TOCTUKCHUSIX U



OTKPBITUSX MUPOBOW U OTE€UECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MIPEACTABJICHHUS] O COIMAJIBHBIX HOPMaxX M TMPaBWJIAX MEXJIMYHOCTHBIX OTHOIIECHUU B
KOJUICKTUBE, = KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOH,
y4eOHOUCCIIeIOBATEIbCKON, TBOPUYECKOW M APYTrUX BHUIAX ACATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JEATEIHHOCTH TPH BBIMOJHEHUH YYE€OHBIX, MO3HABATEIbHBIX
3a/a4, BBIMOJIHCHUH XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IMPOEKTOB,
CTpeMJICHHsI K B3aMMOIIOHMMAHHWIO ¥ B3aWMOIIOMOIIM B TpOIECCe OTOW y4eOHOI
JESTEIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TIOBEIIEHUE M TOCTYIKH CBOMX TOBapHINEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOLINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOM KapTUHBI MHpPa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOABI, B3aUMOCBS3AX YEJIOBEKAa C MPUPOAHON CpeAou, O
POJTM XMMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTE;

NO03HABATEIIbHBIC MOTHBBI, HAaNpaBJICHHBIC HA IMOJIyYCHHWE HOBBIX 3HAHWUU IO XHMHH,
HE0OXOAUMbIEC JUIsl OOBSICHEHUs HAOIIOAaEMBIX MPOILIECCOB U SIBIICHUM, MO3HABATEIHLHOM,
WH(POPMAIIMOHHONW W YUTATEIhCKON KYyJIbTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIHHOU
paboThl ¢ y4eOHBIMU TEKCTaMU, CIPABOYHON JIMTEPATypOH, JOCTYMHBIMU TEXHUYECKUMU
cpelncTBaMu HH(GOPMAIIMOHHBIX TEXHOJIOTU;

UHTEpeC K O0YyUEHUIO U MO3HAHUIO, JTH0003HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOCKTHOW W HCCIEIOBATEIbCKOM NEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIECHHOCTH M YPOBHSI OOYUYECHHsI B TaTbHEHUIIIEM;

4) dpopMupoBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHWE IICHHOCTH J>KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO,
YCTaHOBKHM Ha 3/I0pPOBBI 00pa3 >KW3HHM, OCO3HAHUE MOCIEACTBUI U HEMPHUITHE BPEIHBIX
MPUBBIUEK (YIOTPEOIEHUS aJIKOTO0JIs, HAPKOTUKOB, KypEeHUs), HEOOXOJUMOCTH COOIIOACHUS
npaBujl 0€30MaCHOCTH MPHU OOPAIEHUH C XMMUYECKUMHU BEIIECTBAMU B OBITY U peajbHOM
KU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

UHTEpEC K MPAaKTUYECKOMY H3yueHUIo mnpodeccuil M Tpyda pa3IudHOIO poja,
yBaXEHUE K TPyAYy U pe3yjbTaTaM TPYAOBOW ACSITEIHHOCTH, B TOM YHCJIE€ HAa OCHOBE
NPUMCHCHUS TPEAMETHBIX 3HAaHWM TI0 XWUMHUH, OCO3HAHHBIM BBHIOOP WHAMBHUIYAIBHON
TPAeKTOPUH MPOJIOJKEHUSI 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XUMHUH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH, YCHEmHOW MpoQecCHOHATHHON
NCATEIPHOCTH W Pa3BUTHUA HEOOXOJUMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCA B
npodeccHoHaNbLHOU cperne;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

AKOJIOTMUYECKU IIeTIECO00pa3HOe OTHONICHHWE K MPHUPOJAE KaK HMCTOYHUKY JKHU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUs, TOHUMAHHUE IICHHOCTH 3[J0POBOTO M O€30mMacHOro oopasa
’KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3UYECKOMY U TCUXUYECKOMY
3JI0pPOBBIO, OCO3HAHUE LIEHHOCTU COOJIIOICHUS MpaBUil 0€30MaCHOrO MOBENEHUS MpU padboTe
C BEIIECTBAMH, a TAKKE B CUTYAIHIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;



CIIOCOOHOCTH NMPUMEHSTh 3HAHUSA, MOJTYy4YaeMble MPU U3YYEHUU XUMHUH, JJISl PEIICHUS
3a1a4, CBS3AHHBIX C OKPYXalolleW NPUPOJHOM CpPENOM, Ui IIOBBIIICHHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHUS TTI00AIBHOTO XapakTepa SKOJIOTMYECKUX MpobiieM u
IyTEX UX PELIEHUS MOCPEICTBOM METOAOB XHWMHH, JKOJIOTMYECKOIO MBIIUICHUS, YMEHHS
PYKOBOJICTBOBAThCA UM B ITO3HABATEIbHON, KOMMYHHKATUBHOM U COILIMATIBLHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX Pe3yJIbTaTOB BBIJCISIOT 3HaYUMBbIE HJisi (hOPMUPOBAHMUS
MHUPOBO33pEHUsI OOIIECHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMI, THUMNOTE3a, (DAKT,
CUCTEMa, MPOLIECC, SKCIEPUMEHT M JIPYroe.), KOTOpbI€ HCIMOJIb3YIOTCI B E€CTECTBEHHO-
HAy4YHBIX YYEOHBIX MpeAMETaX M TO3BOJIIIOT HAa OCHOBE 3HAHUM U3 3TUX MPEAMETOB
dbopMUpOBaTh MpEACTaBICHUE O IEJIOCTHOW HAYyYHOW KapTUHE MHUpPA, U YHHUBEPCAJIbHBIC
yueOHbIe JeicTBUS (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIE), KOTOPHIC
o0OecnieunBaOT (POopMHpOBAaHME TOTOBHOCTH K CaMOCTOSITENIFHOMY IUIAHUPOBAHUIO U
OCYULIECTBJIEHUIO YU€OHOM ESITEIbHOCTH.

Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble jjornueckue aeicTBUA:

YMEHHS HCHOJIB30BAaTh NPUEMBI JIOTMYECKOTO MBIIUIEHUS NPH OCBOCHWHM 3HAHUM:
pPacKpbhIBaTh CMBICII XHWMHUYECKUX TMOHATUN (BBIACNIATh HMX XapakTepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTMMH TOHATHUSIMH), WCIOJIB30BAaTh TOHATUSA JJIS
OOBSCHEHUSI OTACIBbHBIX (PAKTOB W SIBJIICHWW, BHIOMpPATh OCHOBAHUS W KPUTEPHUH IS
KJIaccu(pUKaMU XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIUii, yCTaHABIUBATh TPUUUHHO-
CJIEICTBEHHBIE CBSI3M MEXJIy OOBEKTAMHM HU3YUEHHS, CTPOUTH JIOTHUECKHUE PACCYKICHUS
(MHIYKTUBHBIC, TEAYKTUBHBIE, 110 aHAJIOTHH), IeJaTh BHIBOJIBI M 3aKJIIOUCHUS,

YMEHHUE MPUMEHATH B IPOLIECCE MO3HAHMS TOHATHS (IPEIMETHBIE U METAIIPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIOJIb3yEMbIE B XUMHH, IPEOOPA30BBIBATh MIUPOKO
MPUMEHSEMbIE B XUMHUHU MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUH 3HAK (CHUMBOJI
AJIeMEeHTa), XMMUYeckas (opMyna M ypaBHEHHE XMMHYECKOM peakuuu — IpH pPEelIeHUU
y4eOHO-TI0O3HABATENbHBIX 33/a4, C YYETOM ATHUX MOJEIbHBIX MPEICTABICHUN BBIABIATh U
XapaKTEpU30BaTh CYIIECTBEHHBIEC MPU3HAKU N3YYAEMbIX 0OBEKTOB — XUMUYECKUX BEUIECTB U
XUMUYECKUX PEAKIINi, BHIABISITH OOIIME 3aKOHOMEPHOCTH, MPUUNHHO-CJICICTBEHHBIC CBS3U
Y IIPOTUBOPEYMS B U3YUAEMBbIX MPOLIECCAX U SIBJICHUSX.

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

YMEHHME HCIOJIb30BaTh MTOCTABJICHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS, a
TaKkkK€ B Ka4yeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

NpUOOpETEHNE OMbITA MO MJIAHUPOBAHUIO, OPraHU3aAlMKU U MPOBEACHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII01aTh 3a X0JI0M Ipoliecca, CaMOCTOATENbHO MTPOTHO3UPOBATh
€ro pe3ynbTar, (pOopMyIHpOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
OTIbITA, UCCIICIOBAHUS, COCTABIISATh OTUYET O MPOJeIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHHUE BBIOMPATh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH MHPOPMALMIO PA3TUUYHBIX
BUJIOB U (OpPM MPEACTABICHUS, MOTYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJIsipHas
JaUTepaTypa XUMHUYECKOrO COJAEpXaHHs, CIpaBOYHbIE MMOcoOus, pecypcbl WHTepHera),
KPUTHUYECKH OLIEHUBATh MPOTHUBOPEUUBYIO U HETOCTOBEPHYIO HMHPOPMAIIHIO;

YMEHHE MPUMEHSATH Pa3IUYHbIE METObI U 3aIIPOCHI IIPH MIOMCKE U 0TOOpE HHPOPMAIIH
U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JIJIsl BHITIOJIHEHUS YUYEOHBIX U MO3HABATEIbHBIX



3aJa4  OMpEACNEHHOTrO TUMA, MPUOOpEeTeHHWE OmbiTa B OOJACTH  HCIOJB30BaHUS
WH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJAJCHUE KYJIbTYpPOH aKTUBHOTO
WCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOATEILHO BBIOMPATh ONTHUMAJIbHYIO
dbopmy mpencraBieHuss HHGOPMALMK U WLIIOCTPUPOBATH PEIIaeMble 33/a4d HECIOXKHBIMU
cXeMaMmu, IarpaMmmamu, ApyrumMu popmamu rpauky U uX KOMOMHALIUSIMU;

yMEHHUE HCMOJb30BaTh U aHAIM3UPOBATh B Ipollecce Y4eOHON M HCCIeq0BaTEIbCKOM
NEeSATEAbHOCTH WHGOPMAIMI0O O BIUSHUW TPOMBIIUIEHHOCTH, CEJIbCKOrO XO3SHCTBa U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOJHON CPEIBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC y4eOHbIe JeHCTBUS:

yMEHHUSl 3a/aBaTh BONPOCH (B XOJe Auanora W (Wid) AUCKYCCHUHU) IO CYIIECTBY
o0cyX/maemMol TeMbl, (OPMYIUPOBATh CBOM MNPEIJIOKEHUS OTHOCUTEIBHO BBIIOJHEHHUS
MPEJUTOKEHHOM 3a]1a4u;

YMEHUS MPEACTABIATh MOJYYECHHBIE PE3YyJIbTaThl MO3HABATEIBHOM NEATEIBHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeNaThb NPE3CHTALUUI0 pPEe3yJbTaTOB BBINOIHEHUS
XUMHUYECKOTO DJKCIEepUMEHTa (J1a0OpaTOpHOTO OMbITa, JabOpaTopHOM paboOTHl IO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yYMEHHUSI Y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IMO3HABATEILHON
U UCCIIEIOBATENIbCKON AESITENbHOCTH MpPH PELIEHUH BO3HMKAIOIIMX IMPOOJIEM Ha OCHOBE
yuéta OOLIMX HMHTEPECOB M COIJIACOBaHUS MO3ULUN (0OCyXJIeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBDY, KOOPJAWHALAS COBMECTHBIX JIEHCTBHI, ONpPENEICHUE KPUTEPUEB IO
OLIEHKE KauecTBa BBINOJIHEHHON pabOThI U JpYTHE).

PeryisiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC NCHCTBHSA:

YMEHUE  CaMOCTOATENIBHO  ONPENENATh  LENM  JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBATH M MpPHU HEOOXOJUMOCTH KOPPEKTHUPOBATH  CBOIO
JesATEeNbHOCTh, BBIOMpaTh HambOosiee 3(PPeKTUBHBIE CMOCOOBI pEHIeHUs YYEOHBIX H
MO3HABATENIbHBIX 33/1a4, CAMOCTOATEIBLHO COCTABIISATh MM KOPPEKTUPOBATH MPEII0KEHHbBIN
QIrOPUTM JCUCTBUU MpPHU BHIOJIHEHUHM 3aJaHUN C YYETOM MOJYYEHHS] HOBBIX 3HAHUM 00
M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUHUAX, OLUEHUBATH COOTBETCTBUE IOIYYEHHOTO
pe3ynbTaTa 3asBJICHHOM 1EIM, YMEHHUE HCIOJIb30BaTh W aHAJIU3UPOBATH KOHTEKCTHI,
IIpeIaraéMple B YCIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pPE3yJbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COZIEpKaHUS,
YCTAaHOBJICHHOTO JaHHOW (QenepaabHOM pabouell NporpaMMoid, BBIACIAIOT: OCBOCHHBIE
OoOy4arolMMUCSl Hay4YHble 3HaHUS, YMEHHUS U CIOCOOBI AeHCTBUM, creuuduueckue s
npeaIMeTHON o0nacTu «XHUMHUS», BUIBI JAESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIIpETalluY, MPeoOpa3OBaHUI0O U MPUMEHEHHMIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYAaIUSX.

K koH1y 00yueHus B 8 kiiacce npeIMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

e PaACKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOpOAHAs W
HEOJIHOPOJIHAs1), BaJEHTHOCTb, OTHOCHTENIbHAsI aTOMHAs M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas A0S XHMHYECKOTrO
AJIEMEHTa B COEJUHEHHM, MOJIAPHBIH OOBEM, OKCHI, KUCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKUCJIEHHWS,  XHMHYECKas  peakuus,
KJIacCU(pUKaLUs peaklMid: peaklMu COCTUHEHHs, PEaKIHH DPA3JI0KEeHUs], pPeaKInu



3aMeIEeHHs, peakiuu OOMEeHa, 3K30- M JHIOTEPMUYECKUE PEaKIUH, TEIUIOBOM
sbdeKT peakuu, SAPO aTroma, AIEKTPOHHBINM CJIOW aToMa, aToMHas OpOuTalb,
paauyc aToma, XMMHYECKasl CBS3b, NOJISIPHAS M HEMOJISIPHAs KOBAJEHTHAsl CBS3b,
WOHHAasl CBs3b, HWOH, KaTHUOH, AaHWOH, pPACTBOpP, MaccoBas JIOJIsI BeIIEeCTBa
(IpoueHTHasE KOHILIEHTpAIUsi) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHYECKUX MOHATHI U MPUMEHSATH 3TH
NOHSATHS MPU ONKMCAHUY BEIIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHUs (QOpMyJ BEIIECTB U
YPAaBHCHUN XUMUYECKUX PEAKIINN;

OnpeeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCJAMHEHHSX, CTETICHb
OKHCJICHUSI 3JIEMEHTOB B OMHApPHBIX COEIWHEHUSX, MPUHAAJIC)KHOCTh BEIIECTB K
Oonpenen€éHHOMY KJlaccy COeAuHEeHUuH 1o (opMmyaaMm, BHJ XUMHUYECKOM CBSI3U
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAHUYECKUX COCANHEHUSX;

packpeiBath cmbich [leprnoanueckoro 3akona /. . MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX
nonoxeHus: B Ilepuoanueckoil cucteme, 3aKOHOB COXPAaHEHHSI MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMS, 3aKOHAa ABOTraapo;
OMHUCHIBATh M XapakTepu3oBaTh Tabmu4yHyro Qopmy Ilepuoauueckoir cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas moarpynna (A-rpynmna)» u
«moboyHass noxarpymnna (b-rpynma)», manele n OoniblIME NEPUOIBI, COOTHOCHUTH
0003HaueHHUs1, KOTOpbIe NMetoTes B Tabnuue «llepuonnyeckas cucTeMa XUMUYECKUX
anemeHToB /I. 1. MenaeneeBa» ¢ 4ACIOBBIMHU XaPAKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB MW 3apsAl fAlpa, OOIIee YUCIO DJIEKTPOHOB U
pacupeesieHue uX 1o AIEKTPOHHBIM CIOSIM);

KJIaCCU(PUIIMPOBATh ~ XMMHYECKHE  BJIEMEHThl, HEOPraHMYECKHUE  BEIECTBa,
XUMHUYECKUE peakuu (10 YUCIY U COCTABY YYaCTBYIOIIMX B PEAKLMU BEIIECTB, MO
TermI0BoMY 3P (DEKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHUE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, MOATBEPXkAasi ONUCAHWE TNPUMEPaMHU MOJIEKYJSPHBIX  ypaBHEHH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IPOrHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MPEBPALIEHUN B PA3IMUYHBIX YCIOBUSX;
BBIUMCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYO W MOJISIDHYKO MAacChl BEIIECTB,
MacCOBYIO JOJK XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MacCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI IO YPAaBHEHUIO XMUMHYECKOU
peakuuu;

OPUMEHSTH OCHOBHBIE OIEPAlly MBICIUTEIBHOU NEATEIbHOCTH — aHAIU3 U CUHTE3,
cpaBHEHHME, O00O00IIeHHe, CHUCTEMAaTHU3alui0, KJIAcCU(UKAIMIO,  BBISBIICHHE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JJIsl U3yUYEHHs] CBOWCTB BEILIECTB U XMMHUYECKUX
peaKkiMii, eCTECTBEHHO-HAyYHble METOJAbl MO3HaHUS — HAOJIOJIEHHE, MU3MEpPEHUE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN );

clieoBaTh MpaBWiaM IMOJb30BaHUS XUMHUYECKOM TMOCYAOH U J1a0OpaTOPHBIM
o0Opy/IOBaHUEM, a TaKXKe MpaBHJIaM OOpaIEHHs C BEIECTBAMHU B COOTBETCTBHUHU C
WHCTPYKIIUSIMA TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XHUMHYECKUX OMNBITOB TIO
MOJIyYEHUI0O W COOMpPAaHHIO Ta3000pa3HBbIX BEIIECTB (BOJOPOAA W KHUCIOPOJaA),
[IPUTOTOBJICHUIO PACTBOPOB C OIPEIACIEHHONM MacCOBOM JOJIEM PACTBOPEHHOTO



BELIECTBA, IUIAHUPOBaTh W  NPOBOAUTH XMMHUYECKHE OSKCHEPUMEHTHI IO
pacrmo3HaBaHHUIO PACTBOPOB IIENIOUEH M KUCIOT C MOMOIIBI0 HHIWKATOPOB (JIAKMYC,
(deHondTanenH, METHIOPAHK U JPYTHE).

K koHIy 00yueHus B 9 kJiacce npeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITUN: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKyJa, WOH, KAaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTETIEHb OKUCIICHUS], XUMUYECKAsl PEaKLINs,
XUMHUYECKasi CBs3b, TEIJIOBOM 3(PPEKT peakinu, MOJb, MOJISIPHBIM 00BEM, pacTBOD,
ANEKTPOIUTBI, HEDJIEKTPOIUTHI, BJIEKTPOIUTUYECKAs NHCCOLMALMSA, pPEaKINU
MOHHOIO OOMEHa, KaTalu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble H
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAaHOBUTENb, OKHCICHHWE M BOCCTAaHOBJICHHUE, aJUIOTPOMHs, aM(OTEPHOCTbD,
XUMUYECKasi CBSI3b (KOBAJICHTHAsl, WOHHAS, METa/NIMuecKas), KpPUCTAJIMYECKast
peméTKa, KOppo3usi METAIUIOB, CILJIaBbl, CKOPOCTh XMMUYECKON peaKuu, IPEIeIbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHUN U NPUMEHSATH 3TH
MOHSTHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUsS (POpPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpPENENIATh BAJCHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHUX DSJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeAMHEHUH 1o ¢opMyrnaMm, BUJI XUMHUYECKON CBsI3U (KOBaJCHTHAs, MOHHAS,
METAJJINYecKasi) B HEOPraHUYECKUX COCTUHEHMSX, 3apsiji HOHA IO XUMHYECKOH
dbopmyiie, XxapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHUH, TUII
KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbic  llepuommueckoro 3axkona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHUMAHME: OMHUCHIBATH M XapaKTEpPHU30BaTh TaOJIMYHYIO
dbopmy Ilepronnueckoil CUCTEMBI XMMHUYECKUX SJIEMEHTOB: pa3jauyaTh MOHSTHUS
«rnaBHas noArpynma (A-rpymmna)» u «mnodbouynas noarpymmna (b-rpymnma)y», maneie u
OOJBIINE EPUOIbI, COOTHOCUTH 0003HAUCHHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKOMN
TaOJNMIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMMHUYECKHX
AJIEMEHTOB (COCTaB U 3apA] sSApa, 00IIee YUCIIO FIEKTPOHOB U paclpeesieHue ux 1o
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
AJIEMEHTOB U UX COEIWHEHHI B MpeJiesiax MaJbIX NEPUOJIOB U TJIABHBIX MOATPYHI C
YYETOM CTPOECHUS UX ATOMOB;

KJacCU(UIMPOBATh  XMMHYECKHE  JJIEMEHThl, HEOPraHMYECKHE  BEIECTBa,
XUMUYECKHE Peakinu (M0 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TeryIoBOMYy d(pdekTy, N0 HU3MEHEHHIO CTEIEHEeW OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBaTh) OOIMME U CHeU(UUECKHe XUMHYECKUE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOJITBEPK/Iasi OMMCAHNE MPUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIII;

COCTaBJIATh YPABHEHUS SJIEKTPOIUTUYECKOW JUCCOLMALMM KHUCJIOT, IIEJIOYed H
COJICH, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS PEAKIMi MOHHOTO OOMEHA, YpaBHECHUS



peakiuii, TOATBEP)KIAIOUINX CYIIECTBOBAHWE T'€HETHMYECKON CBSA3M  MEXIY
BEIIECTBAMH PA3IMYHBIX KJIACCOB,;

pPacKpbIBaTh CYHIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OanaHca 3TUX PEeaKLni;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTU
NPOTEKAHUSI XUMUYECKUX MTPEBPALLEHUI B pAa3JIMUYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCHUTEIBHYIO MOJEKYJISIPHYI0 M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJK XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MacCOBYIO
JIOJII0 BEIIECTBa B PAcTBOpE, MPOBOJUTH PACUEThl MO YPAaBHEHUIO XUMHUYECKOU
peaxkuuy;

coOyitoaTh MpaBWiia TOJb30BAHMSA XHMHUYECKOM TOCYJOH U JIabOpaTOpHBIM
00OpyJOBaHHEM, a TaKXke IMpaBWiia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKUMSMU TI0 BBIMIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIMBITOB IO
MOJIyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U YTJIEKHCIIOTO rasa);
MPOBOAWTh PEAKIMH, TOATBEPKAAIOIINE KA4eCTBEHHBI COCTaB Ppa3IUYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-, HOAUI-, KapOOHAT-,
dochar-, cunukar-, cyiabdpar-, THAPOKCHUA-WOHBI, KaTHOHBI aMMOHHUS W HOHBI
U3YYEHHBIX METaJJIOB, NMPUCYTCTBYIOIIME B BOJHBIX PacTBOpaX HEOPraHUYECKHX
BEILIECTB;

IPUMEHATh OCHOBHBIE OIEpPAIlUU MBICIUTEIbHON NEATEIbHOCTU — aHAINU3 U CUHTE3,
CpaBHEHHE, 0000IeHNE, CHUCTEMATHU3allUI0, BBISIBICHUE MPUYNHHO-CIIEICTBEHHbBIX
CBsI3€M — JUIsl U3Y4YEHHUsS] CBOWCTB BELIECTB U XMMHUYECKUX peaKUui, €CTeCTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOIEHHWE, H3MEPEHHUEe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (pEeaJIbHBIN U MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoaundecTBO YacoB
Ne HanmenoBaHmue pa3jie/ioB U TeM K n JuiekTpoHHbIE (UG pPOBbIE)
n/n MPOrpaMmbl Bcero OHTPOJILHLIC pakTiraecKkue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
X — §)

11 ecﬁgcl:/lT}:somBa?{)EI;ap}ll rcl)p;s;;zecxoﬁ 5 2 Bubmorexa IOK

. https://m.edsoo0.ru/7f41837c

JIeSITEILHOCTH YeI0BeKa
bubnnoreka IIOK

1.2 BemecTBa u XUMHUYECKHE pEaKITUU 15 1 https://m.eds00.ru/7f41837¢

Wroro mo paszneny 20

Pa3jnen 2. BaxkHeiimme npecTaBuTe/ M HEOPraHMYECKHUX BellleCTB
21 Boznyx. Kucnopoz. [Tonsitue 06 6 bubnnoreka IIOK

' OKCHIIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucnorax u 5 1 bubnuoreka [JOK

' COJIIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoteka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJIacChl 11 1 1 bubnmnorexka HOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro mo pazneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckunx 3jaemMeHToB [I. U. MengeneeBa. CtpoeHne aroM0oB. XUMHUYeCKast
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

[lepronnueckuii 3aKOH U
Ilepnonnueckas cucrema

bu6nuoreka [IOK

3.1 XUMHUYECKHX 351eMeHToB J[. 1. ! https://m.edso0.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
X .
32 Owmcmmemo 5 ) buGnorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro mo pazaeny 15 Eubmaoreka LOK

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK

Peseparoe pevs 3 https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'PAMME
9 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 0GPA30BATEBHBIE
padoThI padoThI pecypes
Pa3znes 1. BenmecTBO U XUMHUYeCKHE PeaKIIUU
11 IToBTOpenue u yriryOneHne 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/iesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DNEKTPONMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XHMMHUUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pasznea 2. HemeTrayibl 1 UX cOeIMHEHUS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 1 bu6nuorexa [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XHMHIECKHX BuGmorexa LIOK
2.2 anemeHTOB VIA-Tpynmsl. Cepa u e 6 https://m.eds0o.ru/7f41a636
COCIMHEHMUS T '
OO1m1ast xapakTepUCTHKA XUMUYECKHX
2.3 anemeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 Egg;ﬁ?::g;gﬁﬁf 112636
COCIMHEHMUS T '
OO1m1ast XxapaKTepUCTHKA XUMUYECKHX Butmorexa LIOK
2.4 anemeHToB |VA-rpynmnsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/7f41a636
KPEMHUHI M UX COeTMHEHHUS T '
HToro no pazneny 25
Pa3nes 3. MeTa/liibl M HX COCAMHEHUS
. bubmuoreka [JOK
3.1 Obume CBOHCTEA METAILIOR 4 https://m.edso00.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

. bubmuoreka [JOK
3.2 Baxkueiiie MeTaibl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3znen 4. Xumus 4 OKpy:Kamomas cpeia
4.1 BemectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 Enbmrorexa TOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 Enbmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
IIOYPOYHOE INIAHUPOBAHMUE
8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara uugposbie
u/n Tema ypoka Beero KOﬁHTpO.]ILHI)Ie HpﬁaKanecmle WIyHeHHS  0GPAa3OBATENbHBIE
padoThI padoThbI pecypes
1 [Ipenmer xumuu. Posib XUMHH B )KU3HU 1 bubmuoreka [IOK
yejgoBeKka. Tena U BelecTBa https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOIAX MO3HAHUSI B XUMHU 1 Bubmorexa HOK
https://m.edsoo.ru/ff0d227e
, | P | o | BuGores 10K
patop P paill https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYTIOBAHUEM))
4 Yucteie BemecTBa 1 cMecu. CIiocoObl 1 but6mmoreka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2 «P
5 caf:é(eTI;I/I ‘(IEZK;’IHI;?C OeT 2‘11/(I)CT12(I/I ?(ieg eePiII/II{eoﬁ 1 Bubmorexa HOK
puMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [IOK
6 ATOMEI H MOIEKYITEL 1 https://m.edsoo.ru/ff0d2a6c
7 XuMH4yecKue 3J1eMEHThl. 3HAKH (CUMBOJIbI) 1 bubnuorexa [JOK
XUMHUUYECKHUX DJIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIEC BEIIECTBA 1 but6mmorekxa [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/ff0d2a6¢

bubnunorexa LIOK

d ATOMHO-MOJICKYIIAPHOE yueHHUE https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuueckasi hopMyiia BaneHTIIjOCTL aTOMOB Bubmzorexa HOK
’ https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX AJIEMEHTOB
11 OTHOcHTENbHAsA aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOT 0 3JIEMEHTa B bubmuoreka [{OK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosnb. MosnspHas bubmmorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SIBJICHUS. bubnunoreka LIOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX peaKIuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubmuoreka [IOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA IO bu6nmorexa LIOK
YPaBHEHUSM XUMUYECKUX PEAKLUU https://m.edso0.ru/ff0d5708
18 (cooumenm, poxen, smenens bu6morerca LIOK
! P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M.B.JI — y4EHBIM-
10 omumcronener. OBoserre BuGnorera LIOK
1 JUCT m https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIrs 3HaHUHI
20 KonTponbhas padora Nel no teme «BemiectBa bubmuorexa [IOK
U XUMUYECKUE PEAKLIU) https://m.edso0.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
21 Knci}:;on — 3JIEMEHT U TIPOCTOE Befuy:CTBo bubnmorexa LIOK
) https://m.edsoo.ru/ff0d448e
O30H
2 enopona (peasaunn onenem, roper) bu6morea LIOK
POz 1 - TOP ' https://m.edsoo.ru/ff0d4614
[TonsTHE 00 OKCHIaX
23 Crioco0bI MOTy4eHHs KHCIIOPO/ia B bubnmnoreka [JOK
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1ab0paTopuu U MPOMBIIUICHHOCTH.
[IpumeHeHue kucnopoaa

TennoBoii 3pPexkT XUMHUIECKON peaKInu,

https://m.edsoo.ru/ff0d497a

24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUU Bubmorexa ITOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUUYECKHUX PEAKIIUIX
To o (HedTh, yro €TaH).
25 3arrgjlizel$eq;zl;ﬂ};rxani;ofogbfiro Bubmorexa ITOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHIS
[pa eckas pabora Ne 3 o Teme
26 «ﬁoﬁiszHnKe EEO(SI/I;B.HI/IC Kic;ogozla Bubmiorexa LIOK
o ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €T0 CBOWCTBY
27 Boxopon — 351eMeHT 1 IpOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 du3nyecKue 1 XMMUYECKUEe CBOMCTBA bubnuorexa [{OK
Bojopoia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsITHE O KUCIIOTAX U COMAX Bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOA0poia B bubmuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipa eckas pabora Ne 4 o Teme
31 «ﬁoi;z:HnKe 1;/[1206H;aHHe Br:)n(tplc\)dna bubmorexa LOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
. " bubmmoteka IIOK
32 Momnspusiii 006EM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
o | ammcrem siatur somrscssemeea Bt LOK
oMy y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UITH 00BEMY
B N
o | o ofnbuce s o e Bt LOK
PeaKil N https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 dusuyeckue 1 XUMUYECKHUE CBOMCTBA BOJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
N bubnuorexa [JOK
36 CocraB ocHoBanuid. [Tonsitne 06 nHIUKATOpaAX https://m.edsoo.ru/f0d59e2
37 Bona kak pactBoputens. HachilieHHbIE 1 bubnmnoreka [JOK
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HCHACBIIICHHBIC PACTBOPHI. MaccoBas JOJIA
BCILIECCTBA B paCTBOPEC

[TpakTuueckas padota Ne 5 o Teme

https://m.edsoo.ru/ff0d5b40

38 «IIpuroroBiieHne pacTBOPOB C ONPEAEIEHHON bubmorexa LIOK
P N e p P! peal https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0JIeil paCTBOPEHHOTO BEILIECTBAY
39 KonTtponbHas padora Ne2 o treme bubnuoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
41 KHCHY;HBIX OCHOBHBIX U aM()OTEPHBIX bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHwusI: cOCTaB, KIaccudukams, bu6nunoreka LIOK
42 .
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, knaccudukanms, bubmuoreka [IOK
44 .
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XMUMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa LHOK
yi https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmuorexa [IOK
46 ® .
MOJIYYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTndeckas cBs3b MEXKIy Kiaccamu bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
. but6mmorexa [IOK
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH https://m.eds00.ru/00ad9ch?
KonTtponbHas padora Ne3 no reme "OcHOBHBIE bu6muoreka [JOK
50 o0 :
KJIACCHI HEOPTAHNYECKUX COCIMHEHUH https://m.edsoo.ru/00ad9ela
[TepBble NOMBITKU KJIACCU(PUKALIUU
p (ucart but6mmoreka [IOK
o1 XUMUYECKUX 1eMeHTOB. [IoHATHE 0 rpynmax

CXOAHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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ITepuonnueckuii 3axoH u I[lepuoanueckas

52 crucTeMa XuMHU4YecKux anmemeHToB [1. 1 Bubmrorexa LOK
U https://m.edsoo.ru/00ada52c
Mennencena
53 [Iepuoasl, rpynmel, NOATPYIIIILI buGnuorexa LIOK
i ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubmmoreka [JOK
HM30Tonm! https://m.edsoo.ru/00ada342
CtpoeHue dIEKTPO 000JI0YEK aTOMO
55 3J1T£Me§;IOB ?[ep;%n};ijzxoﬁ ;]:II/I([:ITGM; IIF I?I Bubsmorexa HOK
U https://m.edsoo.ru/00ada6bc
Mennenecena
X
apaKTEePUCTUKA XUMHUUYECKOTO 3JIS:MeHTa o BuGmorexa LIOK
56 ero nosioxkeHuto B [lepuoguyeckoit cucreme ]
https://m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3Hauenue [lepunoanueckoro 3aKoHa ajis
S7 pa3BuUTHUA Haylzcn 5 npaktuku. 1. 1 : buGnuorexa LIOK
. AR https://m.edsoo.ru/00ada96e
MenzeneeB — y4€HbIN, IEeAaror U rpakKIaHuH
)
58 xmnmccxi onewerton/ Beepoceniicias BuGmiorexa [IOK
p https://m.edsoo.ru/00adaab8
poBepoyHas paboTta
59 I/IOHHaSI XUMHNYCCKaAaA CBA3b BI/I6HI/IOTCK3. HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHast monsipHasi XMMUYECKasi CBS3b bubmoreka HOK
https://m.edsoo.ru/00adaab8
61 KoBasileHTHas1 HEMOAspHAs XMMUYECKas CBSA3b bubmaorexa LIOK
https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCIECHUSI brbnnoreka [JOK
https://m.edsoo.ru/00adae28
63 OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU bubmiorexa LJOK
https://m.edso0.ru/00adb076
64 OKI/ICJ'II/ITeJ'[I/I U BOCCTAHOBUTCIIN BH6HHOTeKa HOK
https://m.edso00.ru/00adb076
65 Kontponbnas pabota Ne4 no teme «CtpoeHue bubmmoreka [JOK
aToma. XuUMHUECKasl CBI3b) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6001meHue u bu6nuorexa [IOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00adb33c
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67 PesepBublit ypok. O0o0mIeHNE U 1 bu6bnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O0001ICHHE 1 1 bubnmnoreka HOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
9 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uugposbie
u/n Tema ypoka Beero KOﬁHTpOJIbHI)Ie HpﬁaKanecmle WIydeHHST  0GPA30BATENbHBIE
padoThI padoThI pecypes
IT i Nl
1 cncrewa xusecianx saeeirron L. 1. ) BuGmorexa LIOK
T https://m.edsoo.ru/00adb59
Meneneena
3 .
2 XEMISOCKI AMOMEHTOR FepRiTX TpEX. ) Bu6morera LIOK
p p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukamus 1 HoMeHKIaTypa 1 bubnmnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunper xumMudeckoii CBSI3U U THITBI 1 bubnunorexa LIOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «IloBTOpeHue u yriayOiaeHrue 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanus XuMu4eckux peakiuii mo 1 bubmuoreka [JOK
pA3JIAYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbch0
IT i .
7 Horsmie o roworemmx u rereporemmsr. 1 Bumrorera LIOK
P https://m.edsoo.ru/00adbe9a
peaKIusIx
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
DakTOpPBI, BIUAIOIIKNE HA CKOPOCTH bu6muoreka [JOK
8 . 1 :
XUMUYECKOW PEAKIINU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O0 PAaBHOBECHUSI
9 OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC 1 bubnunoreka LIOK

peaKkIuu

https://m.edsoo.ru/00adcade
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10 Teopus 27IEKTPOIIUTUYECKON JUCCOLMALIUY. bu6bnuorexa [IOK
CwibHBIC U CITa0bIe SJICKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS PEAKI[AI Bubmmoreka HOK
M p https://m.eds00.ru/00add448
X €CKHEe CBOMCTBA KMCJIOT M OCHOBAHUM
12 soserempercrasemnito6 BuGmorexa LIOK
pel . https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKOU JTUCCOITUAITUT
X €CKHE CBOMCTBA COJICH B CBETC
13 I I/IeM?TIaBJIgH1/117]13 olg ;J]:CKT J:)HI/II/I”];H‘]lsegKOﬁ Bubmiorexa LIOK
pel p https://m.edsoo.ru/00add8b2
IHACCOIAAIAN
14 ITorsaTue o ruapoM3e coneH Bubmiorexa LIOK
AP https://m.edso00.ru/00add9d4
. bubmuoreka [{OK
15 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1. «Permenue bubnuoreka [IOK
16 i
SKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
K 6ota No2
17 Onexmpommmecxas miccomams BuGmorexa LIOK
P A T(HATLHAL. https://m.edsoo.ru/00addecO
XYUMHYECKUE PEeaKIIMH B PACTBOPAX)»
OO01mmas xapakTepuCcTHKa TaJIOr€HOB. bubnnorexa [JOK
18 . ;
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KUCIIOTAa,
19 XHMquCIfmI; CﬂOﬁCTBa MOJIyuyeHue bubmmorexa LHOK
? i https://m.edsoo.ru/00ade104
MIPUMEHEHUE
II 6ota Ne 2
20 lonysente consmoli KnotoTs, mayserie ¢8 BuGmorexa LIOK
. Y1 » H3YH https://m.edsoo.ru/00ade348
CBOCTB»
B
| Do Yo e Busmorea 101
peaKiu, A p a https://m.edsoo.ru/00ade488
A30BITKE
OO6mmas xapakTepucTrka 31eMeHToB VIA- bubnuotexa [JOK
22 ]
TPYIIIIBI https://m.edsoo.ru/00ade64a
AmtoTpo € MO a CEpEL.
JUTOTPOTIHBIE M I[I/I(i)l/.I‘K AN pBIU Bumorexa LIOK
23 Haxoxxnenue cepsl u e€ COeJTUHEHUH B

npupojae. XuMHUYECKHE CBOMCTBA CEPhI

https://m.edsoo.ru/00ade64a
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24 CepoBoaopoj, cTpoeHue, GU3nIecKue u bubmuoreka [IOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802

o5 Oxkcuapl cepbl. CepHast KUCIIOTa, (U3HIECKUE bubnmnoreka HOK
Y XMMHUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHYECKUE peaKklly, Jiexallrue B OCHOBE

26 IPOMBIIIICHHOTO CII0C00a MOTyYeHUS bubnuoreka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILIEH Cpelibl COEUHEHUSIMH CEPbI

27 Brruucienue MaccoBoii 101U BBIXOJ1a bubnuoreka [{OK
MIPOJIYKTa PeakLuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTuKa 3JeMeHTOB VA-

28 LIIIIHBI Ap30T pacn OCTpaHEHHE B TIPUPOJIC bubmnorexa LIOK
Py ' » Pacpocip ¢ B [IPHPOZIS, https://m.edsoo.ru/00adeea6
buznyeckue 1 XuMUYECKHe CBONCTBA
AMMHUak, ero pu3nuecKue 1 XuMUYECKUe bubmmorexa [JOK

29 . :

CBOMCTBA, IIOJIy4YEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30 «ﬁon €Hue aNII)MI/IaKa U3y4YEHUE ero bubmmorexa LHOK
Iy » M3V https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KHCOTa, e€ pusnueckue u bubmmnoreka HOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS
B KQ4eCTBE MUHEPATIbHBIX YI0OpPEHUH. bubnmnoreka HOK

32 . :

XHUMHYECKOE 3arpsA3HEHNE OKPYKAOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
®ocdop. Okeun pocdopa (V) u pochopnas
33 KHCH(I())TI; (bmnflle((lz)xnéb prnngqegneq) b bubmaorexa LIOK
e https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIYYEHUE
Ucnonws3zoBanue GpocdaToB B Ka4eCTBE
34 MHHEPATbHBIX (1())6 (EHI/H?I 3arpsi3HeHUE buGmnorexa [IOK
PAIbHEIX YAOOP - Jarp https://m.edsoo.ru/00adfc20
IpUPOIHOI cpenbl hocharamu
Yrnepon, paclipoCTpaHEHUE B IIPUPOJE, bu6muoreka [JOK
35 - :
(bu3HYEeCKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupspl yriaeposa, ux gpusndyeckue u
AbL YIIIEpoa, ¢ bubaunoreka [JOK
36 XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

po0JieMbl, CBSI3aHHBIE C OKCHUJIOM YTJepoaa

https://m.edsoo.ru/00adfebe
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(V)

37 YronbHas KMCI0Ta U €€ CoIn Bubmzorexa LIOK
https://m.edsoo.ru/00ae006¢
IIpaktrueckas padora Ne 4 o Teme
38 "l_II)OJI eHue IJ)IGKI/ICJIOI‘O rasza Bubmiorexa LIOK
YHACHHC YT ; . https://m.eds00.ru/00ae027e
KadectBenHas peakiys Ha KapOOHAT-HOH
39 [TepBoHavanbHBIC TOHATHUS 00 OPTaHUYECKUX bubnmnoreka HOK
BEILECTBAX KAK O COCAUHEHUSX YIIIepoaa https://m.edsoo.ru/00ae054e
40 KpeMmuuii u ero coequHeHns Bubmmorexa LIOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padora Ne 5. Pemenne
41 SKI::HG I/IMCHTaJII;)HI)IX 3a7a4 110 TeEMe Bubmiorexa LIOK
p N ! https://m.edsoo.ru/00ae0bf2
«Baxkneinne HeMeTamIbl 1 UX COETUHEHUSD)
KonTponbnas paborta Ne3 mo teme bubnnorexa [JOK
42 . i
«Baxxuenme HeMeTaJUIBI U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO0m1as XxapakKTepuCcTUKa XUMHYCCKHX
43 3JIEMEHTOB — METaJIJIOB. MeTaimnueckas bubmuoreka [{OK
CBS3b U METaJUIMYECKask KpUCTAIIMYECKast https://m.edsoo.ru/00ae103e
peméTka. PuU3nUecKue CBOMCTBA METAIIOB
XUMHYeCKHEe CBOMCTBA METAIIOB.
44 DIEKTPOXUMHUUECKHUHN PSII HAIPSOKEHUI bubmoreka HOK
P Pl p https://m.edso0.ru/00ae1156
METAJIOB
OO6mue cnocoObl MOTYYEHUS METAUIOB.
CnnaBel. Beruncnenus no ypaBHEHUAM bubmuoreka [JOK
45 N ]
XUMUYECKUX PEAKIUH, €CIIN OJUH W3 https://m.edso0.ru/00ae1156
pEareHToB COJAEPIKUT MPUMECH
46 TToHsATHE O KOPPO3UU METAILIOB Bubmzorexa LIOK
pp https://m.edso0.ru/00ae1278
but6mmorexa [IOK
at Ilenotmnbie MeTaIb! https://m.edsoo.ru/00ael4b?2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTUS Bubmzorexa LIOK
5 P a p https://m.edso0.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAIUIBI — KAJIbLUN U bubmmoreka [JOK
Mar"aui https://m.edsoo.ru/00ael5e8
50 Baxwueiimme coenMHEHUs KaTbIIUs bubmnorexa [{OK
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51 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN
52 JKEcTkocTh BOABI M CIOCOOKI €€ yCTpaHSHUS Bubmrorexa LOK
A yerp https://m.edsoo.ru/00ae1886
53 [TpakTrueckast pabota Ne 6 o Teme bubmmoreka [JOK
"YK&cTkoCTh BOJIBI M METO/IbI €€ yCTpaHeHUs " https://m.edsoo.ru/00aelae8
. bubnunorexa LIOK
54 AJOMHHMH https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubnunoreka LIOK
55 i
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, runpokcuasl u conu xxenesa (1) u bubmmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U cUCTEMATU3AIMs 3HAHUN
ITpaxktrueckas padora Ne 7. Pemenune
59 3I<I::ne I/IMeHTaJ'II;:HBIX 3a7a4 [0 TEME bubinorexa LIOK
P N A https://m.edsoo.ru/00ae3de8
«Baxknenne MeTayiIbl U UX COCIUHEHUS»
Brrarcnenus o ypaBHEHUSM XUMHUYECKUAX
€aKIIMi, eCJIM OJMH U3 PEAareHTOB JaH B
60 5136bluTKe I CO He )KI/ITl:l)'I NMECH : brbnnorexa [JOK
Aep N p ) https://m.edso0.ru/00ae1750
Brrunciaenus MaccoBOM JOIH BEIXOA
MIPOJYKTA PEAKITUU
61 O00011IeHNE U CUCTEMATU3AIUS 3HAHUIN
62 KonTtponbHas padora Ne4 o reme
«Baxuenme MeTayuibl 1 UX COEIUHEHUS))
63 BemiectBa 1 MmaTepuainbl B TOBCETHEBHOM bubnunorexa LIOK
JKU3HH YeJI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN bubnuotexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponbp XuMHM B pelIeHnH SKOJIOTHYECKHUX bubmmoreka [JOK
npobiem https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O0o0mIeHNE U bubmuotexa [JOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00ae0d0a
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67 PesepBublit ypok. O0o0mIeHNE U 1 bu6bnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHHE 1 1 bubnmnoreka HOK
cucTeMaTru3anus 3HaHU1 https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLHECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumusi, 9 kiacce/ I'abpuensa O.C., OctpoymoB U.I"., Cnaakos C.A. AKITMOHEPHOE
obmectBo «M3narenscTBo «IIpocBerieHme»

» Xumus: 8-i kiacc: 6a30BbIl ypOBEHB: YUCOHUK; 5-¢ U3gaHue, nepepadoranHoe, 8 kiacc/
INa6puensa O.C., OctpoymoB N.I'., CnaakoB C.A. AxkiimoHepHoe o611ecTBo «31aTenbeTBo
«IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

1. 'abpuensu O.C., Metonuyeckoe nocobue s yuurens. Xumus 8-9 kinacc. - M.: Jlpoda,
2008.

2. T'abpuensa O.C., OctpoymoB N.I'. Xumus. 9 kinacc: HactonpHas kHura yuurens. - M.:
Hpoda, 2004.

3. 'opxoBenko M.IO. «Iloypounsie pazpabotkm» mo xumuu 9 xinacc, ML, «Bako». 2004 r.
4. Komucaposa JI.B., , [Ipucaruna N.I' «kKKoHTposbHBIE 1 TPOBEPOUYHBIE pa0OTHI IO XUMUU
9 kmaccn, M., «9x3ameny, 2007r.
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