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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO O0IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO
obmero obpa3oBanus, npenactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (heaepaibHON
paboueil mporpaMMbl BOCIIUTAHHS M C Y4ETOM KOHLEHIIMM IMPENoAaBaHusl ydeOHOro mpeaMera
«Xumusn» B 00pa3oBaTenbHBIX opranuzanusx Poccuiickoit deneparmu.

[IporpaMmma mo XuUMHUM [a€T MpeACTaBIEHHWE O LeNsIX, OOmIel cTpareruu o0ydyeHws,
BOCIUTAHMUS W Pa3BUTHs OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kjaccaM U
CTPYKTYpPUPOBAHUE IO pa3jieJlaM U TeMaM MPOTrpaMMBbI 110 XUMUHU, ONIPEACIIIET KOTMYECTBEHHBIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COCPHKAHUS, PEKOMEHYEMYIO [TOCIIeJOBATEIbHOCTh U3YUEHUs
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00YJaIOLINXCS, ONIPEIENIIeT BO3MOXKHOCTH IIPEAMETA ISl peaTn3aliiu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTENbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMs, a Takke TpPeOOBaHMWM K pe3yiabTaTaM OOyYeHHs] XMMHUU Ha
YpOBHE IIeJiell U3Y4YeHHUs MPEJAMETa U OCHOBHBIX BUJOB Y4eOHO-ITO3HABATEIbHON JESTENbHOCTH
00ydJaromerocs o OCBOCHUIO0 y4eOHOTO COIePIKAHMUS.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIs JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTABICHU O MATEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 BOJIIOLMU BEIIECTB B MPUPOJE, O MYTSIX
pemieHus TH00albHBIX MNPOOJIEM YCTOWYMBOTO pPa3BUTHS UEJIOBEYECTBA — CHIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYecKoi 0e30acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

H3ydyenue xumuu:

CIOCOOCTBYET peann3allii BO3MOKHOCTEH Il caMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOMW JKHU3HM, TaKk M B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMHUT CO CIEUM(UKOM HAyYHOTO MBILIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SIBISETCSI OTBETCTBEHHBIM 3TAarioM B () OPMUPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTEeCTBEHHO--HAYYHBIM
3HAaHUSIM, K TPHPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
00yJaromuxcs.

JlanHble HampaBieHUS B OOYyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(HUKON CoaepKaHus
yueOHOro MpeMeTa, KOTOPBIH SIBIISIETCS NMeAarorndecku alanTHPOBaHHBIM OTpaKeHHEM 0a30Boi
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILEro 0o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XUMUU, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHHsl NMPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja K eé msydeHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHYECKOM
9JIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO MNPHUHILMIY IOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUs O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBIeHUN 00 AIEKTPOIUTUUECKON AUCCOIUAIIH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PacCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJJTHOTO YPOBHS K JJPYTOMY, BBITIOJIHSS
GyHKIIMN OOBSICHEHHS U POTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U MOJTYYEHUS U3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XMMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUS K HAyYHOMY 3HAHHUIO U METOJIaM MO3HaHus B Hayke. M3yueHune xumun
MPOUCXOUT C IPUBJICUCHUEM 3HAHUM U3 paHee U3yUEHHBIX yUeOHBIX TpeaMeTOB: «OKpyKaromui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 Kiacey.

[Ipu n3ydeHnn XUMHUH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOIM HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MTPAKTUYECKON JIEATENFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/iadya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIIMUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B
nprOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS [TPH N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIuii, B
GbopMUPOBAaHUM ¥ PA3BUTHUH I[O3HABATEJIbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOCHUHU MPABHII 0€30MacHOro
00palIeHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipu u3ydeHMHM XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue 1eH, Kak:

— (popmHpoBaHUE MHTEIIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY MPHUHATHIO PELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOYyJalomuxcs K
CaMOCTOSITEJIbBHOW  ITO3HABATEIIBHOW  JEATEIbHOCTH, HAY4YHbIM  METOJaM  IIO3HAaHWI,
(GOpMHUPYIONUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYarOIIUMUCS OIbITa
pa3HooOpa3HON NesATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie yMEHUN 00BSACHATh U OLIEHUBATH SIBJIICHUS OKPY>KAIOLIET0 MUPA, UCTIOJIb3Ysl 3HAHUS U OTIBIT,
MOJIy4CHHBIE MIPU U3YYEHUH XUMHHU, TPUMEHATh UX IPU PELICHWH MpoOJieM B IMOBCEIHEBHOM
YKU3HU U TPYJIOBOM JIEATENBHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HaHUM Ui BBIPAOOTKU SKOJOTHYECKH LeJIecoo0pa3HOro MOBeAEHUsS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAOUIEH MPHUPOIHON
Cpelibl;



— pa3BHUTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LEHHOCTEHW, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBICHHOCTH AaJbHEUIIero 00yueHusl.

OO01miee 9nCiio 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckue cBOMCTBA BeleCTB. ATperaTHoe cocTosiHue BemiecTB. [lonsiTue o MeTogax
no3HaHUs B XuMuU. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3eMEHThl. CHUMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
[TpocThie U clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunueckast popmyna. BaTeHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH MIOCTOSTHCTBA
cocraBa BemlecTB. OTHocuTeNnbHass aToMmHass Macca. OTHOCUTENbHAs MOJEKYJIspHas Macca.
MaccoBas 10515 XMMHUYECKOTO 3JIEMEHTa B COeIMHEHHUU.

Konunuectso BeniectBa. Mosib. MoisipHas macca. B3auMocBs3b KOJIMYECTBA, MACCHI U UMCTIA
CTPYKTYPHBIX €IHHHII BemecTBa. Pacu€Tsl mo popmynamMm XUMHUYIECKUX COSTUHEHUH.

®uznyeckue M XUMHUYECKHE SIBICHUSA. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIlecTB. XuMuueckue ypaBHeHUs. Knaccuduxanus XuMuyeckux peaxuuit
(coenuHeHus, pa3IoKeHHsI, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYNOH, MpaBUiIaMu pabOThl B JabopaTopuu U MpUEMaMU
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYJIOBAaHHEM, M3YYCHHE M OMUCAHUE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOIeHHE (Pu3nUecKuX (TJIaBJICHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE W KOHACHCAIUs BOJAbI) U XUMMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOM) SIBJICHUH, HAOI0ICHNE 1
OIMCaHNE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peaklni (pa3ioxkeHue caxapa, B3auMOIeCTBHE
CEpPHOM KHUCIOTHI C XJopuaoM Oapus, pasioxenuwe ruapokcuaa menu (II) mpu HarpeBanmw,
B3auMoJIeiicTBHE Xkelne3a ¢ pacTBopoM coiu meau (II), n3ydyenne cnocoOoB pazaesieHus: CMecei:
C TMOMOIIBI0 MarHuTa, (UIBTPOBAaHWE, BHIMAPUBAHWE, TUCTHIUIAIMS, Xpomarorpadus,
IPOBEICHUE OYHMCTKU MOBAPEHHOI CONM, HAOIIOJACHWE M OMUCAHUE PE3YNbTAaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJIeNe MOJeKy
(IapoCTepIKHEBHIX ).

BaskHeiilue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31eMEHT M IIPOCTOE BEILIECTBO.
Haxosxnenue kuciopoja B mpupojae, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHs] KHCIOpOAa B JlabopaTopud W
MPOMBINUICHHOCTH. KpyroBopoT kucimopoaa B mpupone. O30H — alIoTpOIHAs MOAM(PUKAIUS
KHCIIOpOJa.

TennoBoit >(pdekT XUMUYECKOW peakluh, TEPMOXMMHYECKHUE YypaBHEHHS, JK30- U
SHIOTEPMHUUYECKHUE pEaKIuu. TOIIMBO: Yroib M METaH. 3arps3HeHHe BO31yXa, YCHIICHUE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bonopon — snemeHT 1 mpocToe BemiecTBo. Haxoxaenue Bogopoa B pupoe, Gpuzndeckue
U XUMUYECKUE CBOMCTBA, IPUMEHEHHE, CIOcoObI nmonydyeHus. Kucinote! u conu.

Moutsipablii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBILIEHHBIE pacTBOphl. PacTBopuMoCTh BellecTB B Bojie. MaccoBas 1ojis BeEIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OcCHOBaHUs. Poib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyrorire (OCHOBHBIE, KUCIIOTHBIEC, aM(poTepHBIC) U HeconeoOpa3yromue. Homenkiarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loydeHrne okCuaoB.

OcHoBanmsi. Knaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
HomeHnknarypa ocHoBaHuii. ®Pu3ndeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa kucHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Conmu. Homenknarypa coneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COIECPIKaHUs KUCIOpOoJa B BO3JyXe, MOJTydyeHHEe, COOMpaHue,
pacro3HaBaHMEe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
oOpa3liaMd OKCHIOB M ONUCAaHHE WX CBOWCTB, TONydYeHHE, COOMpaHWE, pAcClO3HABaHUWE U
W3YYCHHE CBOWMCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO MCITOIH30BaHHUE BHICOMATEPHAIIOB), HAOIIOACHIE 00pa3II0B BEMIECTB KOJIUIECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW PpAacCTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PacTBOPEHHOIO BEILECTBA,
B3aMIMOJICHCTBHE BOABI C MeTalulaMH (HaTpueM H KalbllueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMaTEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHuEe W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, u3ydyeHue
B3auMoieiicTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCIOT ¢ METAJUIAMHU, PEaKIHi
HEUTpalIHu3aluu, MOJy4YeHNEe HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHUE OJTHOTO METaljla JPYyruM
U3 pacTBOpA COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «BaxHenmme Kiaccsl
HEOPraHWYECKUX COECTUHEHUI.

Ilepuoaguuecknii 3axoH u Ilepuoanueckass cucremMa xumudeckux siementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KJIacCUPUKAIUU XUMUYECKUX AJ1eMeHTOB. [IoHsATHE O TpyMax cXOAHbBIX
AJIEMEHTOB (IIIETTOYHBIC U MIET0YHO3EMENbHBIC METAILIbI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEepHBIC OKCUIBI M TUIPOKCHJIBL.

Ilepuonnueckuii 3akoH. llepmogmyeckass cucrema XuUMHYeCcKHX »diemeHtoB [, .
MenneneeBa. KoporkomepuoaHas W JyMHHONEpUOAHAs ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux dsiemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHA CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
obonouek aroMoB TepBbIX 20 xumuueckux diemeHTOB Ilepuommueckort cucremsr J[. U.
MenpeneeBa. XapakTepUCTUKAa XMMUYECKOTO 3JIEMEHTA MO €ro MoJIoKeHuto B Ilepuoanyueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.



3nauenue [leprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbr
OKHUCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenn:

U3y4eHHEe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpaMu KHUCIOT W IIEJI0YEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COCTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIECTBIIAETCS
yepes3 UCIOIb30BaHuE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHSATHUH, IBISIOLUINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO01mure ecTeCTBEHHO--HAYYHBIE TOHATHS: HAyYHBINH (aKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAIU3,
CUHTE3, KIaccu(pUKauus, MNEePUOJUYHOCTb, HAOIIOACHHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHHE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, HU30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYINIA, SJCKTPHUECKUN 3apsiji, BEIIECTBO, TENO, OO0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKasi peaKkius

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KAIbLHUS W HMX COCJUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyueckoi cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMHUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanusa XuMU4YeCKHX peaklui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBy
Y4acCTBYIOUIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3D (PEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB, IO OOpPaTMMOCTH, T[I0 VYYacTHIO KaTamu3aropa). OJK30- H
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTHe O CKOpPOCTH XMMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonsatue o
katanuse. [loHsTue o xumMuueckoMm paBHOBecHH. DAKTOPBI, BIHSIOMINE HA CKOPOCTh XUMUYECKOU
peaKIu ¥ MOJI0KEHHE XUMUUECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuunu. COCTaBI€HWE YPAaBHEHHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIh30BAaHMUEM METO/Ia MIEKTPOHHOIO OallaHca.



Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHU3M JUCCOIMAIUU BEIIECTB C Pa3JIMYHBIMU BUAAMH XUMHUUYECKOU CBA3U. CTEneHb
mucconuaiuu. CUIbHBIE U cT1a0ble SJICKTPOIHTHI.

Peakiiun woHHOTO 0OMEHA. YCIIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
MPEJICTABICHU 00 SJICKTPOIMTUYECKON Auccoruanui. KadecTBEeHHbIE PEaKIMU Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEIIAMHM KPUCTAUIMYECKHX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAHNE 3aBUCUMOCTU CKOPOCTH XHMMHYECKOM peakuuu OT BO3IECUCTBHUS Pa3IMYHBIX
(bakTOpoB, UCCIIETOBAaHKUE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHCJIOT, I1IeJ04ei U coseil (BO3MOKHO UCIIOIb30BaHUE BUIEO MAaTepUAIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKaHWs peaKkUWid HOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BBIJICTICHHE Ta3a, 00pa30BaHHME BOJIbI), OMBITOB, WJLTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakluil (rOpeHHe, peakluu pa3ioXKeHHs, COeAUHEHUs), paclio3HaBaHUE
HEOPraHWYEeCKUX BEIIECTB C IOMOLIBI0 KAadyeCTBEHHBIX pPEAKUWA Ha MOHBI, pELICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemetanibl 1 MX coeIUHEHUS

OOmass xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue U (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aMMOJECHCTBHE C METalJaMH, HEMETallaMH,
mienouamu).  XuopoBopopod. ConsiHask KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JleiicTBrUe XJiopa U XJI0pOBOIOPO/Ia HAa OpraHu3M 4YesioBeKa. BaxHelime XJI0puIbl
Y UX HaXO0XJACHHUE B IIPUPOJE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3MUECKHE CBOMCTBA MPOCTBHIX BEILIECTB —
KHUCTIOpOJia U cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJA U Cepbl. XMMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue cBouMcTBa. OKCHIBI CEphl Kak
MPEICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oO1mme Kak mpeacTaBUTeNsl Kiiacca KUCIOT | crieluduyeckue). XuMUIeCKUE Peakilnu, JIexkKalnue
B OCHOBE IPOMBILIUIEHHOTO CIIOCO0a MOTy4eHus: CepHON KUCIOTHI. [IpMeHeHne cepHON KUCIIOTHI.
Conu cepHOU KHCIIOTHI, KauyeCTBEHHAs peakius Ha cyinbdaT-uoH. HaxoxaeHue cepel U €€
COCIMHEHUHN B IpUpoAc. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeabl COCAUHEHUSIMU CEPbI
(KHCTIOTHBIE 10K, 3arPA3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MpeI0TBPaIICHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEeHMs. A30T, paclpocTpaHeHHEe B Npupone, (QU3NYECKHE U
XUMHUYecKHe cBoiCTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero (u3ndeckue U XUMHUYECKUE
CBOICTBa, MonydeHue u npuMeHeHue. Comu aMMOHUS, X (PU3HYECKHEe U XUMUYECKIE CBOMCTBA,
npuMeHeHrne. KauecTBeHHass peakuus Ha MOHbI aMMOHUsS. A30THas KHUCIOTa, €€ MOJydeHHE,
bu3nveckue W XMMHYECKHE CBOMCTBa (OOmME Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAa4eCTBE MHUHEPATBHBIX
ynoopenuii. XuMHUECKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHUE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHble MOAUPUKAIII
docdopa, puznueckue n xumudeckue croictBa. Oxcun docedopa (V) u dochopnas kuciora,



bu3nvecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MHUHEPAJIbHBIX Y100pCHHIA.

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIECHUA. YTJepo/, aJlFIOTPOIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBocTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yriaepona, ux (GU3NUYEeCKue U XMMUYECKHE CBOMCTBA, JIeHICTBUE Ha JKUBBIE OPTaHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTUYECKHEe MPOoOJIeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIOTE3a TI100aIbHOTO TOTEIJIeHHs KIMMaTta, MapHUKOBBIA 3(QdeKkT. YTonbHas KUCIOoTa U e
coiu, UX (U3MYEeCKHMe M XUMHUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakius Ha KapOooHaT-uoHBIL. Mcronp30BaHne KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COCAUHEHUSX yriepoja
(MeTaH, 9TaH, STUJICH, alleTUJIeH, TAHOJ, TIULEPUH, YKCYCHas KuciioTa). [[pupogHbpie ICTOYHUKU
YTJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX NepepadoTKu (OCH3HH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [oHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: KHUpax, Oenkax,
yriaeBolax — M HMX POJIM B JKU3HU 4YelloBeka. MaTepuaibHOE €IUHCTBO OPraHMYEeCKUX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemunii, ero ¢usnueckne M XHWMHUYECKHE CBOMCTBA, MOJNyYEeHHE U TPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIBHBIX MaTEPHAIOB B TOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3NUYeCKue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCJMHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C OO0pa3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3yY€HHUE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM
KHCJIOTHI, TIPOBEJICHNE KaueCTBEHHOM peakiuu Ha Cynb(paT-WOH M HaOIIOJeHHE MpHU3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa M MX COCTUHCHUM
(BO3MOKHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3aMu a30THBIX B (GOCPOPHBIX yI0OpEHNUHH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M HW3yYeHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX pEaKluii Ha HOH aMMOHHUS U (ocdaT-uoH U U3YICHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MeAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB), H3Y4YEHHE MOJeNed KpPUCTAIMYECKUX peIETOK anmMasa, rpadura,
¢ysepeHa, 03HAKOMIJIEHHE € MPOLIECCOM aJACOPOIIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM
YIIJIEM U YCTPOWCTBOM ITPOTUBOTa3a, MOIy4YeHue, cOOUpaHue, paclo3HaBaHUe U U3yUCHHE CBOIMCTB
VIJIEKUCIIOrO Tra3a, MpOBEJCHHE KAauyeCTBEHHBIX peakiui Ha KapOOHAT M CHUJIMKAT-HOHBI U
U3Y4YeHHE TMPHU3HAKOB UX TMPOTEKaHMs, O3HAKOMJICHHE C TPOAYKLUHUEH CHIMKAaTHOU
MPOMBILIUIEHHOCTH, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeline HeMeTalIbl U UX
COETUHEHUS.

Metasibl M X cOeIMHEHHS

OO61mas XxapakTepruCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX MOJIOKEHUS
B Ilepuoanueckoii cucreme XuMu4ecKkux djeMeHToOB JI. 1. MenneneeBa U CTpOEHHUS aTOMOB.



Crtpoenne MetaioB. Metalinueckas CBSI3b M META/UIMYECKas KPUCTAIIMYECKash pelIeTka.
DNEKTPOXUMUYECKUN psAJl HampskeHUd MetamioB. Dusnueckne M XUMHYECKHME CBOMCTBA
MeTaimioB. O0mme crocoObl MONy4YeHUs MeTauIoB. [IoHATHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
CcrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyryH, MIOPATIOMUHUNA, OpOH3a) M HX
MIpUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounble MeTauIbl: NTONOKEHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCHUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAII0B U UX COCAUHCHUM.

[IlenoyHO3eMENBHBIE METAIIIBI MATHUM M KAJIBLUI: 1TOJI0KeHUE B [lepuoandeckon cucreme
xuMmuueckux anemeHToB . M. MenneneeBa, CTpoeHHE MX aTOMOB, HaxO0XXJAECHUE B MPHUPOIE.
dusnyeckre U XUMHUYECKHE CBOMCTBA MarHus W Kajdblysl. BakHeHInne coeqUHEHUST KaJIbIUS
(oxcua, TuAPOKCH I, coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepmonnueckoil cucreme Xumuueckux snemeHtoB J[. U.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKMCTBA
amroMuHus. AMGOTEpHBIE CBONCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMS.

Kenezo: mnonoxenue B Ilepuomnueckoit cucrteMe xumuuyeckux osaementoB JI. M.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skene3a (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuil Ixcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METAJIOB U CIUTABOB, X (PU3MYECKUMH CBOWCTBAMU, U3YUYCHUE
PE3yNIbTaTOB KOPPO3HH METAIIIOB (BO3MOKHO HCIIOJIb30BAHKE BUIECOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJIa KalbIlUsd W HATpUs C BOJOH (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIECCAa TOPEHHS JKele3a B
Kucimopose  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KalblUs, aIIOMUHUS, LMHKA, xene3a (1) u xenesa
(ITI), memu (1), HaOmrOeHHME M OMHCAHUE MPOIIECCOB OKPAITMBAHMS TIJITAMEHW MOHAMU HATPUS,
KaJIisg ¥ KaJbIHs (BO3MOXKHO HCIIOB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THAPOKCU]IA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelIne MeTaabl U UX COCTUHEHUS.

XuMHus 4 OKpY:KaoIasi cpeaa

BemecTBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. IlepBas moMomip Mpu XUMHUYECKUX OXKOrax H
OTPABJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH cpesnl (TIpeenbHas JOMyCTUMast KOHIICHTPaIUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pa3ioB MaTepUAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MAaTEPUATIBI).

Meostcnpeomemmnuwie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHUHU B 9 Kilacce OCYIECTBISIETCS
4yepes3 UCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATUM, TAK U MMOHSITHH, SBISIONUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATHU3,
CHUHTE3, Kiaccu(uKanus, TNEPUOTUIHOCTh, HAOIIOJCHUE, OHKCIIEPUMEHT, MOJICIUPOBAHHE,
U3MEpEHHEe, MOJIETh, SIBJICHHUE, TAPHUKOBLIN 3(DPEKT, TEXHOIOTHUS, MAaTePHAIIBI.



@dusmka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, H3O0TOIIBI,
paZIMOaKTHUBHOCTb, MOJIEKYJIA, JJIGKTPHUECKUH 3apsii, TPOBOJHUKH, IOJYIPOBOJHUKH,
JURJICKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHHWE BEIIECTBA, TIas,
pacTBOp, paCTBOPUMOCTH, KPHCTAJUTNYECKas! PEIETKA, CIIIaBhl, (pr3ndecKue BeTUUNHbI, € TMHALIBI
U3MEpEeHNs, KOCMHYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COIHIIE.

Buonorus: ¢otocunres, apixanue, Ouocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOpPEHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE IOPOJBI, IOJE3HBIE
HCKOIIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO o0OmHIeEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0OYYCHHsI XMMHUU B €IMHCTBE Y4eOHOM UM BOCIIUTATEIHLHOM IEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKUMH  COIMOKYJIBTYPHBIMH U  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH U HOPMAaMU TMOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIIMH 00Y4aIOIINXCS.

JIM9HOCTHBIE pPE3yJbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPUEHTAIIMNA W PACHIMPEHUE OIBITA JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAUEHUs XUMHYECKOW HAyKH B JKH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIJIAJIETh JTOCTOBEPHOU MH(pOpMalMell O MEePeNOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOMHCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yu4e0HO-UCCIIeIOBATENILCKOM, TBOPUYECKOH M JAPYrUX BUJAX MACSITEILHOCTH, TOTOBHOCTH K
pa3HOO0pa3HO COBMECTHOM NIEATEIHHOCTH MPHU BHITIOJTHEHUH Y4eOHBIX, TO3HABATENILHBIX 3a/1a4,
BBIMOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOINM B Mpoliecce 3TON y4yeOHOH AesTeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEACHHE U TIOCTYIKH CBOMX TOBAPHUIIEH C TO3UIINN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCJIEACTBUN TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKH U COCTABIISIIOIIME OCHOBY ISt
MOHMMAaHUS CYITHOCTH HAYYHOW KapTUHBI MUPA, IIPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHSI IPUPOJIBI, B3AUMOCBSI3SX YEIOBEKa C MPUPOIHOMN CPEIOi, O pOJIM XUMHH B MTO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUNW MO XUMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAONIOJaeMbIX TMPOIECCOB M SBJICHUI, ITO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMHU TEKCTaMH, CIPABOYHOMN JUTEPaTypOM, NOCTYNHBIMU TEXHUYECKUMH CpEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MTPOCKTHOW M MCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJIEHHOCTH U YPOBHS O0y4YeHUS B JajbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBb:

OCO3HAHME IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKH
Ha 370pPOBBI 00pa3 >KU3HU, OCO3HAHUE TIIOCIEACTBUU W HENPHUITHE BPEIHBIX MPHUBBIYCK
(ymoTpeOneHus aakorojisi, HapKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJECHUS TPaBUII
0€30MacHOCTH IIPU OOPAIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOM KU3HU;



5) TpynoBOro BocnuTaHMs:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPpodeccuil 1 Tpyaa pa3IudHOro pojia, yBaKEHHE K
TPYAY U pe3yibTaTaM TPYA0BOU AESITEILHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHNUS PEAMETHBIX
3HaHUW 1O XHUMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAIbHOW TPAEKTOPUU MPOJOIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpO(eCCHOHANBHOW MESITEIbHOCTH U Pa3BUTHA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCUOHATILHON Cpeie;

6) IKOJI0OrM4ecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOro M 0€30IacHOTrO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOULICHHE K COOCTBEHHOMY (PHU3MUECKOMY M TICUXHUYECKOMY 3I0pPOBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIO/ICHUS TTPaBUiI O€30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaK)Ke€ B CUTYyaIUAX, YTPOXKAOIINX 30POBbIO U )KU3HU JIOAEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, IOJy4aeMble IPU U3YYEHUU XUMUH, [T PEIICHUs 3a/1a4,
CBA3AHHBIX C OKPYXAlOLIEd IPUPOJHON CPEAOW, Ui IOBBIMICHUS YPOBHS DKOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTed MX pelieHus
MIOCPEJICTBOM METOJOB XMMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II0O3HABATEJIbHON, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B coctraBe MerampeaMETHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHLUIM, TUnoresa, (akr, cCUCTeMa,
IpoIlece, KCIEPUMEHT U JIPYToe.), KOTOPbIE UCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMN U3 3THX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTUHE MHpa, U YHHUBEpcalbHbIe yueOHbIE NeHCTBUA (TO3HABATENbHBIE,
KOMMYHHUKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW eI TeTbHOCTH.

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUST IPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICII XMMUYECKUX MOHATUN (BBIIEATh UX XapaKTePHbIE MPU3HAKH, YCTAaHABIIUBATh
B3aUMOCBSI3b C JIPYTMMHU MOHSTUSMH), UCIOJB30BATh MOHATHUS A OOBSICHEHHUS OTACIbHBIX
(GakTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U KPUTEPHUH JJIs KIacCU(PUKAIIMN XUMHUUECKHUX BEILIECTB
U XMMUYECKUX DPEaKIMil, ycTaHaBIMBaTh NMPUUYMHHO-CIICIACTBEHHBIE CBSI3U MEXIy OOBEKTaMu
U3yUYEHHsI, CTPOUThH JIOTUYECKUE PACCYXIEHUS (MHAYKTHUBHBIC, NEIYKTHBHBIC, [0 AHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIIOUCHHS;

yYMEHHE MPUMEHTh B Mpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeaMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MpeoOpa3oBBIBATh MIMPOKO
IpUMEHSeMble B XUMHH MOJICNbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XUMHUYecKkass (GopMyina M YpaBHEHHE XMMUYECKOH peakUMu — TpU pPELlICHUH Y4eOHO-
MIO3HABATENIBHBIX 3a/lad4, C Y4ETOM OSTHUX MOJEIbHBIX MPEJICTABICHUNA BBIIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM U3Y4aeMbIX OOBEKTOB — XMMHYECKHX BEIECTB U
XUMHUYECKHX PEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCaX U SBICHUSIX.

Ba3oBrble ucciaenoBareJnLCKHuE AeHCTBUA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCcTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

pUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBAThH €TI0
pe3yabTar, (HopMyIHMpoBaTh OOOOIIECHHS M BBIBOJBI IO PE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTOJIYIaEMYIO U3 Pa3HBIX UCTOYHUKOB (HAY4YHO-TIOMYJISIPHAS TUTEpATypa
XUMHUYECKOT'0 CO/IEpIKaHus, CIIPaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IU4YHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe MHPOpMAIK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbITa B 00JaCTH HCIOIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJlaJIeHUE KYJIbTYypOil aKTUBHOI'O HCIOJIb30BaHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH peEIIaeMbIe 33a/1a4yll HECJIOXKHBIMH CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOMHALUAMU;

YMEHHME HCMOJb30BaTh M aHAJIM3UPOBATh B MpoOlEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPELBI.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxxnaemMoil Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATh MOJIYYEHHBIE PE3YyIbTaThl IO3HABATEIBHOMN JACSITEIIBHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMbITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTEIbHON U
HCCJIEIOBATEIbCKON NEeATEIbHOCTH MpPU PEUICHUH BO3HHUKAIOMIMX NpoOjieM Ha OCHOBE yuéTa
0O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3UIUN (0OCYXKIeHHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMS COBMECTHBIX ACHCTBHI, ONpPEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJIbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIbHO ONPENENSITh LeNU AesTebHOCTH, JIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMpAThH
HanOosee 3P PeKTUBHBIE CIIOCOOBI peIIeHHs yYeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIK KOPPEKTUPOBATH MPEITIOKEHHBINA AJITOPUTM JI€UCTBUM ITPU BHITIOJIHEHUH 3aJaHUI
C y4éTOM TOJIy4YEHHUS HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUsX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOIO pe3yJbTaTa 3asBICHHOM 1I€JIM, YMEHUE UCIIONb30BaTh U
aQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO OO0S3aTEIBLHOTO COACpMKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHON pabodell mporpamMMoM, BBIICISIOT: OCBOCHHBIC



o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBMIA, crenuduueckue s
HpeI[MeTHOI\/'I O6J'IaCTI/I «XI/IMI/ISI», BUAbBI ACATCIBHOCTHU IIO HOHy‘IeHI/IIO HOBOIro 3HaHHA, €TI0
UHTEpIpEeTaLNH, TPEoOPa30BaAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K koniy oOydeHus B 8 Kjacce MpeaMETHBIC pe3y/IbTaThl HA 0A30BOM YPOBHE JIOJIXKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHMYECKUX IMOHSATHI: aTOM, MOJEKYyJa, XUMUYECKHUIl
AJIIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJTHOPO/IHASI), BAJICHTHOCTHh, OTHOCUTENIbHAs aTOMHas W MOJCKYJspHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JIs1 XUMUYECKOTO JIeMEHTa
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHA, KHUCJIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKlus, KIacCU(PUKAIIHS
peaKuuii: peaklud COSAMHECHUS, PEAKIIUU PA3IIOKEHUs, PEAKIIUU 3aMEIIECHUS, PEaKITIN
00MeHa, K30- U IHJIOTEPMHUYECCKHE PEaKIINH, TEIIOBOM 3P (HEKT peakiuu, siapo aToma,
JJIEKTPOHHBIA CJIOM aToMa, aroMHas opOuTagb, paAuyC aTroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl W HETOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, AaHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLEHTHAs! KOHIIEHTPAIMs) B paCTBOPE;
WLUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TOHATUH M MPUMEHSTH 3TU
MOHSITHSI TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBJICHHS (OpPMYyT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTIpeNieNATh BAJCHTHOCTb aTOMOB 3JEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMCHTOB B OWHApHBIX COCAMHCHUSAX, MPUHAIICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o d¢opmyiaaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTpUPOBATH
NOHUMaHHE TMEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nonoxenus B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

OMKCHIBATh W XapakTepu3oBaTh TaOmuuyHyto Qopmy Ileprogudeckold CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moArpynmna (A-rpymma)» u
«mmobounass moarpynma (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
00o03HaueHHsI, KOTOphle UMetoTcss B Tabmune «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeesieHre uX Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XUMHUECKHE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOIIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB PA3TUYHBIX
KJIACCOB, TIOJATBEpXKJas  ONHWCAaHWE TPUMEpPaMH  MOJICKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IPOTHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHbBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peaklny;



MPUMEHSATh OCHOBHBIE OMNEPALMHU MBICIUTEIBLHON ACATEIHHOCTH — aHAIW3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMATU3AINIO, KIACCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CJIEZICTBEHHBIX CBA3€H — I U3YYEHUsI CBOWCTB BEIIECTB M XUMHUUYECKUX PEaKLUU,
€CTECTBCHHO-HAYYHBIC METO b TO3HAHMS — HAOIOICHHE, U3MEPEHHE, MOJICIINPOBAHHUE,
SKCTIEPUMEHT (PeabHBIN U MBICJICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOW TIOCYIOH H  J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpalleHusi C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU IO BHIMOJTHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYECHUIO U
coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa H KHCIOpPOJA), MPUTOTOBICHUIO
pPacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C TIOMOIILI0 HHAUKATOPOB (JTakMyc, peHodTanernt, METUIOpaHK U IPYTHE).

K koHmy obydenust B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYYAIOLTUXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHIA: XMMHUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTD,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKash peakius, XUMHUYecKas
CBSI3b, TEIUIOBOM (PEeKT peakiuu, MOoJb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJIEKTPOIUTHI, DJIEKTPOTUTHYECKAs JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIC PEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIHUTEIb,  BOCCTAHOBUTEID,
OKHUCJICHHE ¥ BOCCTAaHOBJIEHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBs3b
(koBaJleHTHasl, HOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas pemérka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHUMHYECKOW pEakiuu, MpeleabHO JOmycTUMast
koHneHnTpanus [1JIK BemecTna;

WLUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TMOHATUH M MPUMEHSTH 3TU
MOHSTHS IIPH OMUCAHUH BEILIECTB U X MPEBPAICHHI;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHS (OpPMYyNT BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUN;

ONpeeNATh BaJeHTHOCTh M CTENEHb OKUCICHHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEHIECTB K ONPEAeTIEHHOMY
KJIaCCy COENMHEHUH Mo (GopMmynaMm, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJJIMYeCKasl) B HEOPTaHWYECKUX COSAMHECHMSX, 3apsj HOHA IO XHUMHUYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COEIUHEHUH, THUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbich Ilepuoguueckoro 3akona J[. 1. MenaeneeBa u JeMOHCTPUPOBATH
€ro NMOHMMaHMe: OINHUCHIBATh M XapakTepu3oBaTh TabiauuHyio (opmy [lepuonnyeckoii
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3nyaTh TOHATUS «TJaBHas mnoxarpynma (A-
rpynna)» u «mnobouyHas mnoxarpymnma (b-rpynma)», manble W OonblIMe TMEPHOMBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKOM TabIHIIe, C YHUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sjpa,
o0111ee YMCIIo 3JIEKTPOHOB U PaCHpeAeICHHE UX IO 3JIEKTPOHHBIM CIOSIM), OOBIICHATH
o0mue 3aKOHOMEPHOCTH B W3MEHEHHMH CBOWCTB JJIEMEHTOB M HX COCIMHEHHHA B
npeJenax MaJbIX MEPHOJIOB U TJIaBHBIX MOATPYII € YUETOM CTPOCHHUS UX aTOMOB;



KJIaccu(UIIUPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOHIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) O0O0mMEe W crenuduueckue XUMUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasl ONMKMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON TUCCOLMALMU KUCIIOT, IIEI0YEH U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUii MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKluii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHMS, BO3MOMXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIeMEHTa 1o (popMyiie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

coOyofiaTh MpaBWJa IIOJIb30BAaHUS XUMHYECKOW TIOCYIOoW U J1aOOpaTOpHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU 1O BHIMOJTHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJYYECHUIO U
cOOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIICKUCIIOTO ra3a);

IIPOBOJIUTh PEAKLUHU, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJOpHI-, OpoMHI-, MOAMI-, KapOoHar-, ¢docdar-,
CWJIHMKAT-, Cynb(dar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HW3Y4EHHBIX
METaJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;
IPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENbHOCTH — AHAJIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNe, CHCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBA3€H — JUIsI M3YYECHMS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIMH, €CTECTBEHHO-
Hay4HbIE METO/IbI IO3HAHUS — HAOJI0ICHUE, U3MEPEHHE, MOICITMPOBAHUE, IKCIIEPUMEHT
(peasIbHBIN ¥ MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U JyeKTpOHHBbIe (LM pPOBbLIE)
KountpoabHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoTsI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
’ MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeloBeKa
12 BemtecTBa 1 XuMHU4ECKHE 15 | Bbu6nmuoreka [JOK
’ peaKImn https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Paszgen 2. BaxHeiiluue nmpeacTaBuTeIu

HEOPraHnvIeCKMUX BEIIECTB

1 Boznyx. Kucnopon. [lonstue 6 bubmmoreka [IOK
00 okcuax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nmuoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pazpnen 3. llepnoanyeckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU
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[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

Bbu6nmuoreka [JOK

3.1 XAUMHUYECKHX dj1eMeHToB 1. 1. 7 hitps://m.cdsoo.ru/7f41837c
Menpene-eBa. CtpoeHue
aToma
XUMHYECKas CBA3b.
3.2 OKHUCIIUTEILHO 8 buGnnorexa LIOK
) https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEJIBHBIE PEAKIINH
Bbu6nuoreka [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbie  IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexka HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIU. g 1 1 bubmmoreka [JOK
’ XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
)1 OO01mast xapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
’ PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LHOK
' o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECAMHEHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaaabl M HX COeIMHEHUA

N bu6mmoreka [IOK
3.1 Obmpae cBofCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHeUIIe MeTaJuIbl ¥ UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemecTBa n MaTepuaibl B )KU3HU YelIOBEKa 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
N‘-’ Tema ypoka Kontpoabubie IIpakTHdeckue Aara unpposrIe
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl

1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
’KM3HM YeoBeka. Tena u BemiecTnra https://m.edsoo.ru/ff0d210¢

) [Ipenmer xumuu. Ponb xumuu B | Bbu6nmuoreka [JOK
JKA3HHU 4YejIoBeKa. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c

3 IlonsaTue 0 MeTOMaX MO3HAHUS B | Bbu6nmuoreka [JOK
XUMUH https://m.edsoo.ru/ff0d227¢

4 IlonsTre 0 MeTOaX MO3HAHUS B 1 bubmuorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «[IpaBuia

5 paboThl B 1a00paTOprn U MPUEMBI | | bubmmoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

6 Yucrtele BemecTBa U cMecu. CiocoObl 1 Bbu6nmmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2

7 «Pa3nenenue cmeceli (Ha mpumepe 1 1 bubmmorexa LHOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKU ITOBApEHHOU COJIN)»
bu6mmoreka [IOK
8 ATOMBI 1 MOTIRKY kI ! https://m.edsoo.ru/ff0d2a6¢
9 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuorexa [JOK

(CHMBOJIBI) XUMHUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d210c
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Bbu6nmuoreka [JOK

10 IT
POCTBIC 1 CHOHHBIC BELIECTBA https://m.edsoo.ru/ff0d2a6c
11 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmorexa HOK
yAp e https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECCTB.
12 Xumudeckas hopmyia. BareHTHOCTB bubmorexa HOK
pMyIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX JIEMEHTOB
13 OtHocuUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OtHocuTeNnbHAs MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323¢
14 MaccoBasi 107151 XMUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAMHEHUH https://m.edsoo.ru/ff0d350c
15 Konunuectro BemecTra. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
16 du3nYecKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMuYecKasi peakius https://m.edsoo.ru/ff0d37fa
17 IIpu3Haku U ycioBus NPOTEKAHUS bubnumoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
13 3aKOH COXpPaHEHHSI MaCChl BEIIECTB. bubnnorexa HOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Breruucnenus konuuecTBa, MacChl
19 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa [TOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Krnaccudukanus XuMrHuecKux
20 eaklMil (CoeqMHEHUs1, Pa3I0KEHUS bubmorexa [TOK
peartt A s ’ https://m.edsoo.ru/ff0d3{34
3aMeIleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- BuG OK
21 sHIMKIoneauct. O000IICHHE 1 nommoreka [

cUCTeEMaTH3anus 3HaHUU

https://m.edsoo.ru/ff0d40c4
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KonrtponsHas padora Nel mo reme

Bbu6nmuoreka [JOK

22
«BellecTBa 1 XUMHYECKUE PEAKITAMY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech rasos. CocTas
23 BO3 yxa Kucnopox — snemenT u bubmmnorexa [IOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
nmpocroe BeuiecTBo. O30H
duznyeckre 1 XUMHUUECKHE CBOIICTBA
24 KHCJIOpo/ia (peaKIuy OKUCICHUS bubmorexa HOK
pOa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
Croco05I ITOJIyUEeH!sT KUCIIOPOa B
25 JabdopaTopuu Zlqn OMLImnerHOI::TH bubmorexa LIOK
paTop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuaeckoit
26 peaKIu, IOHATHE O Bbu6nmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUUYECKHUX PEAKIIHIX
TommmBo (HedTh, YyTOJIb U METAH).
27 3ar H3H€I§He(1;03 o a, CII0COOBI iro buGnnorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
ITpakTuyeckas pabora Ne 3 o Teme
28 «[Tonmyuenne u cobupanue bubmnorexa OK
. P o https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3YUEHUE €T0 CBOWCTBY
29 Bonopoa — snemeHT u npocroe bubmuorexa [JOK
BeliecTBO. HaxoxaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
30 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
31 IToHsaTue o KHCIIOTaX U COJIIX buGnnorexa LIOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
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CriocoObI mosryueHHst BOI0pOia B

Bbu6nmuoreka [JOK

32
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
33 «ITonyuenne u coOupaHue BOIOPOIa bubmorexa [TOK
e o P Aoposa, https://m.edsoo.ru/ff0d442
W3YYCHHE €r0 CBOMCTBY
34 Momsipablii 00bEM ra3oB. 3aKOH bubanorexka HOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
35 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmorexa [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brrunciienuss 00bEMOB ra30B 110
36 ABHCHUIO PCaKIIMU HAa OCHOBE bubmorexa [IOK
P "p " . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIIECHMI Fa30B
37 DOu3nveCcKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
18 CocraB ocHoBanuii. [Tonsitue 00 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Boga xak pactBopuTens.
19 Hacrlennsle 1 HeHACHIILIEHHBIE Bbu6nmuoreka [JOK
pacTtBOpbl. MaccoBasi 0J1sl BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme
40 «IIpuroroBiieHr€e pacTBOPOB C bubmmoreka [JOK
OnpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
A1 KonrtponsHast padora Ne2 o reme bubnuoreka [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxcuapl: cocTaB, KaccupuKaIys,

Bbu6nmuoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
43 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664¢
aM(pOTEePHBIX OKCHJIOB
44 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
45 [TonyyeHnue u XuMHU4YECKHE CBOMCTBA bubmmoreka [JOK
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
46 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
47 [TonydyeHnue nu XuMHYECKHE CBOMCTBA bubnnorexa HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYypa,
48 CHOCOéBII) oJI )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas pabora Ne 6. Pemenue
49 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
['enernueckas cBsA3b MEXKIY
50 KJIacCaMU HEOPTraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHMI
51 O06o001eHre 1 CHCTEMAaTH3aIH bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubmmoreka [IOK
52 OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX

coenuHeHuin"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUU

Bbu6nuoreka [JOK

53 XMMHYECKUX 3J1eMEHTOB. [loHsiTHE O hitps-//m.cdsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
54 Ilepuoanueckas cucrema bubmmoreka [IOK
XAUMUYECKUX djieMeHToB /1. U. https://m.edsoo.ru/00ada52¢c
Meunpeneena
55 Ilepuonsl, rpymnisl, MOATPYIIIbI bubmorexa [IOK
https://m.edsoo.ru/00ada52c
56 Crpoenue atomoB. COoCTaB aTOMHBIX bubnnorexa HOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
57 aTOMOB 3J1eMeHTOB [lepruoauueckoit bubmmorexa [TOK
https://m.edsoo.ru/00ada6bbe
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTO
53 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa
59 JUISl pa3BUTHS HayKU U NTPAKTUKU. [[. bubmmoreka [JOK
N. MenaeneeB — y4€HbIH, Me1aror u https://m.edsoo.ru/00ada96¢
rpaKJIaHUH
60 DNEeKTPOOTPULIATETLHOCTH ATOMOB bubmmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HonHas xumuieckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasienTHast monsipHast XuMU4eCKast bubmmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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63 KoBanenrtHas HenossspHas ) bubmmoreka [IOK
XAMUYECKAs! CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
64 CTeneHb okHCICHHA ! https://m.edsof)l.ru/OOadae28
65 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0o.ru/00adb076
bubmuorexa [JOK
66 OkucauTeny 1 BOCCTAHOBUTEIU 1 hits:/m.c dsocIjru 100adb076
KonTtponsHas pabora Ne4 o reme
67 «Ctpoenue aroma. XuMudeckas 1 bubnmorexa LHOK
https://m.edsoo0.ru/00adb486
CBSI3bY»
68 PeseprubIil ypok. O600611eHIE 1 | bubanorexa HOK
cUucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00adb33c
69 PezepBHblit ypok. O6o011IeHNE 1 1 bubmmoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
70 PezepBHblit ypok. O6o01IeHNE U ) bubnumoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 70
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpas3oBaTesibHbIE
padoTsI padoTsI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 bubanorexka HOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHECHUU

2 CBOWCTB XMMHUUYECKHX AJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HOMEHKIATypa | bubmmoreka [IOK
HEOPTaHUYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOW CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpenue u yriayoiaeHue | |
3HaHUI OCHOBHBIX Pa3ZeiIOB Kypca
8 Kkiacca»

6 Knaccudukamnms xumuaeckux 1 Bbu6nmuoreka [JOK
peaKkuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMI

7 eaknuu. IToHsITHE O TOMOIeHHBIX U 1 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHIX

2 [TonsiTHE O XUMUYECKOM | bubmnorexa [JOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMHUYECKOU peaKiuu
Y TIOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS

nUcconuanys. XuMUYEeCKHe
peaKkuuu B pacTBOpax»

9 OKucCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBUTEJBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 3nE€KTPOTUTUUECKON
10 ncconuanyu. CHIBHEIC U cl1a0bIe bubmorexa HOK
a HHATH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Honnble ypaBHEHHS peaKIluii bubmorexa LOK
yp peak https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCJIOT B
12 OCHOBAHHMI B CBETE MPEACTaBICHUI bubanorexka HOK
00 PIIEKTPOTUTHIECKOMN https://m.edsoo.ru/00add5d8
JIMCCOLIUAIHA
XUMUYEeCKHe CBOMCTBA COJICH B
13 CBETE MpeACcTaBIEHUH 00 bubmmorexa [IOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTHUECKON JUCCOIHAITIHI
14 IlousTre o TUAPOIN3E COICH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemmenune s3xkcnepuMeHTATLHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a51a4»
KonTtponsHas padora Ne2 o reme
17 «DJIEKTpOIUTUYECKAS bubnuoreka [IOK

https://m.edsoo.ru/00addec0



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

OO01mas xapakTepuCTHKA TaJIOTeHOB.

18 XuMHYECKHE CBOMCTBA HA IPUMEPE bubmorexa HOK
P p https://m.edsoo.ru/00addfe2
XJjopa
XaopoBogopona. CoasgHas KUCIIOTa,
19 XI/IMII/)I‘-IGCKI/IE CBOICTBA, IIOJIyUYCHHUE bubmorexa [IOK
’ 4 ’ https://m.edsoo.ru/00ade104
MIPUMECHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «IlonmydeHne COISTHOM KUCIOThI bubmorexa [TOK
v . . ’ https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIINH, €CIIU OOUH bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

” OO11ast XapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AIOTpOnHBIE MOAU(DUKAIINH CEPBI.

” Haxoxnenue cepsl u eé bubmmoreka [JOK
COEAMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoa0pO, CTPOCHHE,

24 (bninqecml;e u XI/II;/[I/IIIGCKI/IG bubmmorexa LHOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepsl. CepHas KUCIIOTA,
25 (hU3UYECKHe U XUMUYCCKUE bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNUE
XUMHYECKUE PEAKINH, JICKAITUE B
26 OCHOBE MPOMBILIUIEHHOTO criocoba bubmmoreka [JOK

MOJIy4YEHUSI CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>KarollEeu cpebl
COETUHEHUSIMU CEPBI

Brluucienne MaccoBOM TOIHU

bu6mmoreka [IOK

27
BBIXOJIa IPOAYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6mr1ast xapaKTepruCTHKa JIEMEHTOB
VA-rpynmsl. A3or,

28 acIIpOCTPaHECHUE B IPUPOIE bubmorexa LOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeeca6
¢busnveckre 1 XUMHUYECKHE
CBOMCTBA
AMMHak, ero pu3ndecKue u

29 XUMHUYECKHE CBOMCTBA, MMOIYUECHHE bubmmnorexa IOK

’ yi https://m.edso0o.ru/00adf004
Y IPUMEHEHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «I[Tonydaenne aMmMuaka, U3ydeHue bubmorexa LIOK
yqu > E9YE https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gu3ndecKue u Bbu6nmuoreka [JOK
XHUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

32 no0pennii. XUMHUYECKOE bubmmorexa OK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEel CpeIbl
COEJIMHEHHUSIMU a30Ta
Docdhop. Oxcun dochopa (V) u

33 (bocg)o pHasI KI/ICJI((l))Ta q)(bpll)sn(qe)cxne u bubmmorexa [TOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE
34 Hcnons3oBanue dpocdaTtos B bubmmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuid. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

Yraepon, pactipocTpaHEHHE B

35 npupojae, Gu3nIecKue u bubmmorexa [OK
PHpOAE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxkcupl yriaepoja, ux pusznueckue
1 XUMHYECKUEe CBOMCTBA.
36 DKOIOTHYECKUE IPOOIEMBI bubmmnorexa IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 VroabpHas KUCIIOTA U €€ cOJIu bubmmnorexa LIOK
https://m.edso0.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
18 "IlosrydeHne yrieKucioro rasa. bubnuoreka [IOK
KauectBennas peakuust Ha https://m.edsoo.ru/00ae027¢
kapOoHat-uon"
[TepBoHavabHBIC TOHATHS 00
39 OpraHMYeCcKUX BEIIECTBAaX KaK O bubmmorexa LIOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemuuii u ero coefiHeHN bubmorexa LIOK
p https://m.edso0.ru/00ae080a
[TpaxTrueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX bubnnorexa HOK
3a7a4 1o TeMe «BakHelmue https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COEIUHEHUI
KontponbHas padota Ne3 o teme
. bu6mmoreka [IOK
42 «Baxuennme HeMeTaJUIBI U UX

COCOAUHCHUA»

https://m.edsoo.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IIEMEHTOB —
MeTaJuloB. Metaunieckast CBsi3b U

Bbu6nmuoreka [JOK

43
METAJUTNYECKas! KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJIJIOB
XnuMH4YecKre CBOMCTBA METAJIIOB.
44 OIIEKTPOXUMHYECKUH DS, buGnnorexa LIOK
P . pAx https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OOu1re criocoObl MOTyYSHHS
MertamioB. CnaBbel. Beruncienus
45 IO YPaBHECHUAM XUMHUUECKUX buGnnorexa LIOK
P . https://m.edsoo.ru/00ael156
peakIuii, €clii OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 IToHsTHE O KOPPO3NU METAIJIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ael1278
Bbu6nmuoreka [JOK
47 eJIOUHBIE METaIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuapl ¥ THAPOKCUIBI HATPUS U Bbu6nmmoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [lenrouHo3eMeNnbHBIE METAILIIBI — bubmmoreka [JOK
KaJIblIMU ¥ Maruui https://m.edsoo.ru/00ael 5¢8
50 Baxuetinine coequHeHns KaJbIUg bubmmorexa OK
https://m.edsoo.ru/00ael 5¢8
51 O00011IeHIE U CUCTEMATHU3ALIMS
3HAaHUHU
57 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK

yCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

53 "YKECTKOCTE BOJBI 1 METOAEI €€ buGnnorexa LIOK
., https://m.edsoo.ru/00aclae8
YCTpaHCHHS
. bubmuorexa [JOK
>4 AmomHHi https://m.edsoo.ru/00aclc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubmmoreka [IOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUBI U COJIU bubanorexa HOK
xenesa (II) u sxxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O0001IeHrEe U CUCTEMAaTU3 AU
3HAHUH
[TpakTuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a1a4 o teMe «Baxkaelmnue https://m.edsoo.ru/00ae3de8
METAJIBI U UX COCAUHCHHUS
Brrancnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHiA, €CIIA OJIUH
60 U3 pEareHTOoB J1aH B U30BbITKE WU bubmmoreka [JOK
COICPKUT puMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JTM BBIXO/a TIPOYKTA
peakuu
61 O06001IeHre U CUCTEMATU3AIIHS
3HAHUH
KonTpomnbHas padota Ne4 mo Teme
62 «BaxHelIe MeTaibl U UX

COCONHCHUA»
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63 BemectBa u Mmarepuassl B | Bbu6nmuoreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNE 1 bubanorexka HOK
OKpY>KarollEeu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IeHNE U | bubmmoreka [IOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01IeHNE 1 | bubnumoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHne 1 1 bubmmoreka [JOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Yuebnuk «Xumusa» 8 kinacc, O. C. ['abpuensH, pekoMeHJ0BaHO MUHUCTEPCTBOM MPOCBEIICHUS
Poccuiickoit ®denepanuu, Mocksa «IIpocsemenus» 2019 .

VYueonuk «Xumusa» 9 knace, O. C. 'abpuensiH, gomyieHo MUHIUCTEPCTBOM MPOCBEIICHUS
Poccutickoit ®eneparuu, Mocksa «IIpocsemenus» 2023 r., 6a30BbIii YPOBEHB

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

[Tabanuna Enena AnatonbeBHa, 3aB.kadenpoit I10 BUPO, x.n.H. MeTonuueckue
pexomenaanuu no xumun Ha ypoHe OOO, [IpenmerHast 061acTh — €CTECTBEHHO-HAYYHBIE
peaMeThI, Y4eOHbBIN TpeaMeT — « XuMus», 2023-24 y4eOHbIN 101

O. C. I'abpuensn Xumus. Ypoku xumuu B 9 knacce. Meroaudeckoe nocooue. PI'OC.
«IIpocBemenue» 2022 r. B nanHoM ocoOuu mpuBeAeHBI coiepykaHne Kypca 9 kiacca,
IPUMEPHOE TEMAaTUUECKOE TUIAHUPOBAHUE U METOJUUECKHE PEKOMEH 1AM K IIPOBECHUIO
Ka)KI0Tr0 ypOKa.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

HoyTOyk. MHTepakTuBHAs 10CKa,

but6mmoreka IIOK https://m.edsoo.ru/,

«IIpocsemenue» https://prosv.ru/

Enunoe okHO mocTyna k 00pa3oBaTelibHbIM pecypcam https://window/ edu.ru/



https://m.edsoo.ru/
https://prosv.ru/
https://window/




	О. С. Габриелян Химия. Уроки химии в 9 классе. Методическое пособие. ФГОС. «Просвещение» 2022 г. В данном пособии приведены содержание курса 9 класса, примерное тематическое планирование и методические рекомендации к проведению каждого урока.

