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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1Mo XMMUHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJIEHA HA OCHOBE
TpeOoBaHUM K pe3yabTaTaM OCBOSHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro
oOpasoBanms, npencraBieHHbIXx B ®I'OC OOO, a takxke Ha ocHOBe (emepanbHOl pabodeit
MPOrPaMMBbI BOCIIUTAHUS U C YIETOM KOHIICTIIIMH MPENOIaBaHus YIeOHOTO MpeaMeTa «XUMUs» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMMa 1o xumuM Aa€T MpeAcCTaBIeHUE O IeNsix, oOumiell crpaTerud oO0ydeHws,
BOCIUTAHMSI W Ppa3BUTHUA OOYYaIOIIUXCS CpPEICTBAMU Y4eOHOrO IMpeJMeTa, YCTaHABIIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEp)KaHHe, MPeIyCMaTpUBACT paclpe/eieHue €ro 1o KiaccaM |
CTPYKTYpUPOBaHHUE IO pa3jiejaM U TeEMaM MPOrpaMMBbl 110 XUMHUH, ONPENENSIET KOJIUUYECTBEHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKHU COJIEPIKAaHUSA, PEKOMEHAYEMYIO MOCIEA0BATeIbHOCTh H3YyUeHUs
XUMHH C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW O0YUaroMmMXCsl, ONMpPEAesseT BOZMOKHOCTH MPEAMETa ISl pealn3aiuu
TpeOOBaHUH K pe3ylbTaTaM OCBOCHHsSI OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, a TaKke TpeOOBaHUH K pe3yabTaTaM 00yueHUs] XUMUH Ha YPOBHE
1eneil u3ydeHWs TMpeaMeTa M OCHOBHBIX BHJAOB  y4eOHO-IIO3HABATEIbHOW JESATENbHOCTH
00yJaroIerocs o OCBOCHUIO YIeOHOTO COJICPIKAHMS.

3HaHME XUMHH CIYXKHUT OCHOBOM Jisi (POPMUPOBAHUS MHUPOBO33PEHUSI O00YYaroIIerocs, ero
MIPEJICTABICHUI O MaTepHAIbHOM €IMHCTBE MHUPA, BAKHYIO POJb UTPaIOT POpMUpPYyEMble XUMUEH
MIPEJICTABJICHUS] O B3aMMOIIPEBPALICHHUSIX YHEPTHH U 00 HBOJIOLUU BEIIECTB B MPUPOAE, O MyTAX
pelieHns rI00albHBIX MPOOJEM  yCTOMYMBOIO  pa3BUTHsSI  4YEJIOBEUECTBA —  CHIPHEBOM,
SHEPreTUUECKOH, MUILEBOM U AKOJIOTMYECKOM 0e301acHOCTH, MPoOJIeM 3ApaBOOXPAHEHNUS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3alii BO3MOXKHOCTEH ISl caMOpa3BUTHS U (OPMUPOBAHUS KYIBTYpPhI
JTUYHOCTH, €€ 001Iel U QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHME MBIIUIEHUS U TBOPUECKUX CIHOCOOHOCTEH oOyuaromuxcs,
HAaBBIKOB ~ MX  CAMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX yMEHUW, HEOOXOJUMBIX Kak B TOBCEAHEBHOW KH3HH, TaK MU B
po¢eCCuOHAIBHON JEATEeTbHOCTH;

3HAKOMHUT CO crienn(PUKON HAYYHOTO MBIIUIEHUS, 3aK1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsI/Ia
Ha EIWHCTBO TMPHUPOABI M 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B (OPMUPOBAHHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

croco0cTByeT (hOPMHUPOBAHHIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K NIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHe 00y4aroIIuXCs.

JlanHble HampaBlieHUsT B OOYYEHHM XHUMHUU OOECIIEUMBAIOTCS CHEU(UKON CoAep KaHUs
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MeJarornuecky aJaliTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMUU Ha ONpe/IeIEHHOM JTarie €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOro OOIIEro 0Opa3oBaHUS OPHUEHTUPOBAH HA OCBOCHHE
O0y4aIoOIUMUCST CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XMMHH, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX OHSITHUI OPraHNYECKON XUMHH.

CrtpykTypa coaepkaHusi MporpamMmbl 1O XUMUHU c(opMHpOBaHa Ha OCHOBE CHCTEMHOIO
nonxona Kk e€ mizydenuro. CoJep)kaHUE CKIIAJbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
AJIEMEHTE U BEIIECTBE M CHCTEMBI IIOHATUN O XUMUYECKOU peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIUITY IOCIEJA0BATENLHOIO Pa3BUTHS 3HAHUNW HAa OCHOBE TEOPETUUYECKUX
MIpe/ICTaBICHUI Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHUs O CTPOCHUH aTOMa U XMMUYECKOU CBS3H;

— MpeCTaBlIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHMS pPacCMaTPUBAIOTCS HA OCHOBE SMIMPHUYECKH IOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEI0BATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIOJIHSS
GbyHKIMU OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEW MPAKTHYECKOTO
IIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMMbl IO XHMHH CHOCOOCTBYET (DOPMHUPOBAHHIO TMPEACTABICHUS O
XUMHUYECKOM COCTaBIIAIOIICH HAay4HOM KAapTHHBI MHMpPAa B JIOTUKE €€ CUCTEMHOM IPUPOJBL,
LIECHHOCTHOTO OTHOILIECHMs K HAy4HOMY 3HAHMIO M METOJAM IIO3HaHMs B Hayke. M3yueHue xumuu
MIPOMCXOJUT C MPUBICUYCHUEM 3HAHUIN U3 paHee M3YYECHHBIX y4eOHBIX MpeaMeToB: «OKpyKarouuit
Mupy, «buonorus. 5-7 knaccee» u «Pusnka. 7 Kiacey.

[Ipyu M3y4eHUn XMMHU MPOUCXOIUT (OPMHPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON JEATEIBHOCTH YEIOBEKA U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KYJIbTYypbl. 3ajgadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUA — BaXHEWIIWX (DaKTOB, MOHATHUN, 3aKOHOB U TEOPETHUECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHM MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKd, B
NpUOOLICHUN K HAyYHBIM METO/aM MO3HAHUS MPU W3YYEHUH BEIIECTB M XMMHUYECKUX PEAKIH, B
GbOopMUpPOBaHMM W PAa3BUTHUH [IO3HABATEIBHBIX YMEHUH W HMX NPUMEHEHUH B y4eOHO-
MO3HABATENBHON W y4eOHO-HCCIIEeIOBATENIbCKON NEATENbHOCTH, OCBOSHUHM MpPaBHII 0€30IacHOro
oOpallieHus C BeIeCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3yyeHMM XUMUU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)kKHOE 3HAUYEHHE
MPUOOPENN TaKKe 1eH, KaK:

— (opMHpOBaHHE WHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM00OOpa3oOBaHUIO,
COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHHM, CIOCOOHON aanTUpOBaThCs K OBICTPO
MEHSIOLIUMCS YCIIOBHSIM JKU3HU;

— HalpaBJIEHHOCTh OOy4YeHHMs Ha CHUCTEeMaTH4ecKoe NpuoOIIeHne oOydaroumxcs K
CaMOCTOSITENTLHOM MMO3HABATEIbHON JEATENILHOCTH, HAYyYHBIM METO/aM IMO3HaHUs, (OPMUPYIOLTUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrnieueHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOpPETEHHI0 OOYYaIOUIMMUCS OIbITa
pa3sHOOOpa3HON JesATeTbHOCTH, IMMO3HAHMS M CAMOIO3HAHUS, KIFOUYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE AJIs1 PA3IMUHBIX BUIOB JESATEIBHOCTH;

— (opmupoBanue o6mel (yHKIIMOHATHLHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quciie YMEHUIN OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCIOJIb3Ys 3HAHUS U OIIBIT,
MOJIyYEHHBIE MTPU U3yUYEHUU XUMUHU, TPUMEHSAThH UX MPHU PEIICHUH MPOOJIEM B MTOBCEAHEBHON KU3HU
U TPYAOBOU EATEIBHOCTH;

— (opmupoBaHue y oOydaromuXcsi TYMaHUCTUUYECKUX OTHOILIEHHWH, MOHMMaHUsl 1IEHHOCTH
XUMHUYECKUX 3HAHUN /I BBIPAOOTKH SKOJOTMYECKH LENecOOOpa3HOro MoBeNEHUsS B OBITY H
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHMsS CBOErO 3J0pPOBbS U OKPYXKAIOLIEH IPUPOJHOU
Cpelbl;

— pa3BUTHE MOTHBAIUH K O0YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO HA
OCHOBE YCBOEHHS O0IIEeYEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Ipoduis u
HaNpPaBJICHHOCTH JaJIbHEHIIEr0 O0yYeHHUS.



OO1mee YMCIO YacoB, OTBEACHHBIX JUIS W3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocraBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 4aca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJEIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XuMuu B )KHU3HU YesloBeKa. XMMUS B CUCTEME HayK. Tena 1 BeecTBa.
dusnueckre CBOMCTBA BEILIECTB. ArperarHoe coctosinue Beuects. [lonsaTre o MeTo1ax no3HaHus B
xuMuu. Yncteie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIeMEeHTbl. CHMBOJIBI XUMHUYECKHUX 3J1eMEHTOB. [IpocTbie
U CJIOKHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeuiecTB. OTHOcUTeNbHas aToMHasg Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XUMHYECKOTO 3JIEMEHTA B COCIUHEHHH.

KonunuecTtBo BemectBa. Moibs. MonsipHas macca. B3auMocBsI3b KOJIMYECTBA, MacChl U 4KCIIa
CTPYKTYPHBIX €IUHHII BemecTBa. Pacyérel mo GopMynamMm XUMHUECKUX COCAMHEHUI.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XHUMHUYECKas peakuuss U €€ IMpU3HAKU. 3aKOH
COXPaHEHUsS MacChl BELIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccudukamus XUMHUYECKUX peakKiuit
(coemuHeHus, pa3IoKCHHS, 3aMeIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW IOCYIOH, MpaBWJIaMH Pa0OTHI B JIAOOPATOpUU W TMpUEMAMH
oOpatieHusi ¢ J1abopaTOpHBIM O0OpYyIOBaHHEM, H3yUY€HHWE U OIMUCaHUE (U3HMUYECKUX CBOHCTB
00pa3I0B HEOPraHMYECKUX BEIIECTB, HaOMoIeHue (Pu3nveckux (IJIaBICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKe, KUIEHHE M KOHJEHCAIUsl BOJAbI) U XUMUYECKUX (TOpEHHE CBEYH,
MPOKaJIMBaHUE MEIHON MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla ¢ KHCIOTOM) SIBJICHMM, HaO/I01eHne U
OINMCaHME MPU3HAKOB MPOTEKaHHUS XMMHUYECKHX peakuuil (pa3lokeHue caxapa, B3aUMOJAEHCTBHE
CepHOM KHCIOTBI C XJOpUIOM Oapusi, pasnoxeHue ruapokcuna meau (ll) mpu HarpeBanuu,
B3auMOJIeiicTBHUE kene3a ¢ pactBopoM cosr menu (Il), m3ydenue cnocoOoB pasjienieHust CMecei: ¢
MIOMOUIbI0 MarHuTa, (UIbTPOBAHME, BBIIAPUBAHHE, NUCTWIUIALUSA, XpomaTtorpadus, NMpoBeaeHHE
OYMCTKM TIOBAapEHHOM colM, HAONIOJIEeHMEe M OINHCaHHE pe3yJbTaTOB IPOBEJCHMS OIIBITA,
WITIOCTPUPYIOIIET0 3aKOH COXPAHEHUs MacChl, CO3/JaHUE MOJieNieil MOJIeKyT (IIapOCTEPIKHEBBIX ).

Basueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucnopong — sneMEHT M MpPOCTOE BELIECTBO.
Haxoxxnenue kuciaopoaa B mpupoje, pusnueckue U XMMHYECKHE CBOMCTBA (peakiuu TOpeHHs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl MOMy4YeHHsT KHCIOpoJa B JIabOpaTopuu U
npoMbliieHHocTH. KpyroBopot kucnopoga B mpupoge. O30H — auioTponHas Moaudukanus
KHCJIOPO/JIa.

TernnoBoil »>pdeKT XUMHUYECKOH peakiuH, TEePMOXUMHYECKHE YpaBHEHHs, O3K30- U
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yroJb W MeETaH. 3arps3HEHUE BO3JyXa, YCHIEHHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOsL.

Bognopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B pupoje, pusndeckue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0BI moydeHus. KuciaoTs! u conu.

ModsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckne CcBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackiiienHsie u
HEHACBIIICHHBIE PACTBOPBI. PacTBOPpUMOCTH BElIECTB B BOAE. MaccoBas 4015 BEIIECTBA B pacTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHoBaHMs. Ponb pacTBOpoB B NpUpOJE M B JKU3HHM UEIOBEKA.
Kpyrosopot Bozbl B ipupoie. 3arps3HEHHE NPUPOAHBIX Bo. OXpaHa U OYMCTKA PUPOJIHBIX BO.



Knaccudukanmss Heopranmveckux coeauHeHuit. Oxcunbl. Krnaccudukamus OKCHIIOB:
coneoOpa3ymomue (OCHOBHBIC, KHCIOTHBIE, aMPOTEpHBIE) B HecoseoOpasyronme. HomeHnkmarypa
okcHu10B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okCuaoB.

OcHoBanus. Knaccudukanus oOcCHOBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. dusznueckue M XHUMHYECKHE CBOMCTBa oOcHoOBaHuUM. IlomydeHue
OCHOBAaHMH.

Kucnorsl. Knaccudpukamms xucnor. Homenkmarypa kucnor. PHU3HUECKHE M XUMHUYECKHUE
cBoiicTBa KUCIOT. Psan aktuBHOcTH MetaiuioB H. H. bekerona. [lonydyenue kucnor.

Comu. Homenknatypa coneil. @uznyeckrue M XUMHUUYECKHe cBoWcTBa cosieil. [lomydenue
COJIEH.

['eneTnueckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIpeeNieHuEe COJIEepKaHUs KUCIOpOoAa B BO3JyXe, MOIY4YeHHE, COOMpaHHeE,
pacro3HaBaHUE M M3YYCHHE CBOWMCTB KHUCIOpOAa, HAOIOJIEHUE B3aWMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3SHHUKHOBEHHS M TPEKpAIllCHUs] TOpeHHs (Moxapa), 03HaKOMIICHHE C
oOpa3amMu OKCHIOB U OMKMCAHHUE X CBOWCTB, MOJIy4eHUE, cOOUpaHue, paclio3HaBaHUE U U3yuyeHUE
CBOKMCTB BojJOpojia (ropeHue), B3auMojeiicTBue Bojgopoga ¢ okcugom wmemau (1) (Bo3moxkHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIIOB), HAOIIOJCHHE OOpa3lloB BEMIECTB KOJIMYECTBOM | MOJIb,
HCCTIEIOBAaHME  OCOOEHHOCTEH  PAcTBOPEHHMS  BEIIECTB C  Pa3IMYHOM  PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINpPEACIEHHOM MacCOBOM J10J€il pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOJBI C MeTaUlaMH (HaTpUeM M KajbIeM) (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), HCCJIEIOBAHUE OOpPAa3I[0OB HEOPTraHWYECKUX BEIIECTB PA3JTUYHBIX KJIACCOB,
HaOII0JIcHUe W3MEHEHUS OKPAacCKM WHAMKATOPOB B pacTBOpax KHCIOT W IIENIOYeH, H3ydeHHE
B3anmo/ieiicTBus okcuaa menu (l1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METalllaMu, peakiui
HEWTpanu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaIa IPYTUM U3
pacTBOpa COJM, pEIICHUWE OJKCOEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxkuHelmme Kiaccel
HEOPTaHUYECKUX COCTMHECHHI.

Ilepuoanyecknit 3axon u Ilepuoamyeckass cucremMa XumMH4yeckux diementros JI. M.
MenpeneeBa. CTpoeHue aToMoB. XHMHYeCKasa CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKHA KIAacCU(UKAIIMM XUMHUUYECKUX 3JIEMEHTOB. [loHSATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (IEeJIOYHBIC W IIEeJIOYHO3EMENbHBIE METAIUIbl, TAIOT€Hbl, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIC OKCUABI U TUIPOKCHUJIBL.

[lepmonnueckuit  3akoH. Ilepmoamueckas cucrema xumudeckux dnemeHtoB [J[. U
MenneneeBa. KopoTkonepuonHas u JyMHHonepuoaHas ¢opmsl [leproguueckoit  cuctemsl
xumuueckux oanemeHtoB JI. WM. Menneneea. Ilepuoasl u rpynmnbel. DHU3HUECKUNA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3otonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obomouek atomMoB TepBbIX 20 xXuMuueckux »dJeMeHTOB Ilepmommveckoit cucremsr [[. U.
MenaeneeBa. XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoiyiokeHuto B Ilepmoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUs paguyca aTOMOB XMMHUYECKHMX 3JEMEHTOB, METANIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOIAM.

3nauenue [lepuoauyeckoro 3akoHa u [lepruonnueckoi cuCTEMbl XUMUYECKUX JIEMEHTOB JIJIs
pa3BuTHUA HayKku U npakTtuku. [. . Mennenees — yd€HbIN U IpaXk1aHNH.



Xumuyeckas CBSI3b. KoBanenrnas (nonsipHas u HENoJsipHast) CBSI3b.
DIEKTPOOTPUIIATEIILHOCTh XUMUYECKHX AJIEMEHTOB. VIOHHASI CBSI3b.

Crenenb okucieHus. OKUCIUTETLHO-BOCCTAHOBUTENbHBIC peakiiuu. [Iporieccrl OKuCIeHus u
BOCCTaHOBJIEHUS. OKUCINUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHne o0pa3IOB BEIISCTB METAJUIOB M HEMETAJIOB, B3aUMOJICHCTBUE THAPOKCHIA IMHKA
C pacTBOpamMH KHCIOT U INEJIOYeH, MPOBEIACHHE OIBITOB, WILIIOCTPUPYIOMIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil (fOpeHHEe, PeaKkuu pa3ioKeHUs, COSIUHEHMUS).

Meosicnpeomemnvwie ceazu

Peanu3arusi MeXIpPEIMETHBIX CBS3€H MPH M3YUYEHUU XUMHUHU B 8 KJIacce OCYIIECTBISICTCS
4yepe3 MCIOIh30BaHUE KaK OOIIUX €CTCCTBCHHO-HAYYHBIX MOHSTHN, TaK W TMOHSATUH, SBISIONIIXCS
CUCTEMHBIMU JIJIS1 OTJENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01Iue ecTeCTBEHHO-HAYYHbIC MOHATHUSA: Hay4HbIN (hakT, TUNoTe3a, TeOpUs, 3aKOH, aHaJIU3,
CUHTE3, KiaccuuKamms, TMEPHOJUIHOCTh, HAONIOJCHUE, OSKCICPUMEHT, MOJCIUPOBaHUE,
HU3MEpEeHHEe, MOJICTIh, SIBJICHUE.

@dwuzuka: wmarepusi, aroM, DOIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHJA, H30TOIMbI,
pPaOaKTUBHOCTb, MOJIEKYJNa, JJIGKTPUYECKUI 3apsii, BEIIeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIEeCTBA, ra3, (PU3WYECKHE BEIMYUHBI, CIUHHUIBI HM3MEPEHHUs, KOCMOC, ILIAHETHI,
3BE3161, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, runpocdepa, MUHEpaNbl, TOPHBIE TOPOIBI, MOJIE3HBIE UCKOMAEMBbIE,
TOTUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BewmecTBo M XMMHYeCKas peakus

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux anemeHto [J[. U
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XUMUYECKUX IJIEMEHTOB
IIEPBBIX TPEX NEPUOJOB, KajlMs, KaJIbLHUA U UX COCAUHEHUN B COOTBETCTBUM C IIOJIOKCHHEM
271eMeHTOB B lleproanyeckoi cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBSI3U. THUIBI KPUCTAUIMUECKUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJAa XUMUYECKOU CBSI3H.

Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IUYHBIM KJIacCaM HEOPTaHUYECKUX COCIMHEHHUH, TCHETUYECKas CBS3b
HEOPraHWYECKHNX BEIECTB.

Knaccudukanus XUMUYECKUX peakluil M0 pa3iHyHbIM IMpHU3HAKaM (110 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKLIUU BELIECTB, [0 TEINIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTEIIeHeH OKUCICHUs
XUMHUYECKHX AJIEMEHTOB, 110 0OPaTUMOCTH, 110 YJaCTUIO KaTalau3aTropa). DK30- U 3HJO0TEPMUYECKHE
peakuyu, TepMOXUMHYECKUE YPABHEHHUS.

[Tonsite o ckopocTH Xxumuueckoil peakuuu. [loHsTHe 00 00paTUMBIX M HEOOpPaTHMBIX
XUMUYECKUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. [Ionarue o karamuse.
[lonsATHEe 0 XUMHYECKOM paBHOBeCUU. DaKTOPBI, BIMAIOIINE HA CKOPOCTh XMMUYECKON PEaKIUU U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHSL.

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUHU, JJIEKTPOHHBIA OallaHC ~ OKUCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlieHME YpaBHEHHH OKHUCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOIb30BaHUEM METO0/1a SJICKTPOHHOTO OayaHca.



Teopust 3IEKTPOIUTUUECKON TUCCOLUUAMU. DJIEKTPOJIUTHI M HEIIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JUCCOLMALUH BEIIECTB C Pa3IU4YHbIMU BUJAMH XUMUYECKOW cBs3u. CreneHb
nuccouuanu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu noHHOro obmeHa. YcCIIOBUS MPOTEKAaHUs peakIUil MOHHOTO OOMEHa, IMOJIHbIE U
COKpallléHHbIE HMOHHBIC ypaBHEHHS peakuuil. CBOHCTBa KHCIOT, OCHOBaHHMM M COJEH B CBETE
MPEJICTABICHHUA 00 3JEKTPOTUTHICCKOM Auccornuanyi. KadecTBeHHbIC peakiuy Ha HOHBI. [loHATHE
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C MOJIEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB ¥ HEMETAJUIOB (rpaduTa U ajamasa), CIIOKHBIX BEIIECTB (XJIOpHUa HATPHS ), UCCIIEIOBaHHUE
3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pPEaKUMHd OT BO3ACUCTBUS PA3IMYHBIX  (PaKTOPOB,
UCCIIEIOBAaHUE JIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLeCCa JTUCCOLMAIUU KHCIOT,
mienodyed U cojeil (BO3MOXHO HCIOJIb30BaHHWE BHUIEO MaTEpHalioB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLINX TpPU3HAKU TNPOTEKaHWs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OCaJKa,
BbIIEJICHUE Ta3a, OOpa30BaHUE BOJbl), OIBITOB, WJUIIOCTPUPYIOUIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIH (TOpeHue, peakiuH pPa3lIoKeHUs, COCAUHEHHUs), paclo3HaBaHHE
HEOPraHMYECKHUX BEIIECTB C TOMOINBIO KayeCTBEHHBIX pEaKIMi Ha HOHBL, pEIICHUe
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyuibl M MX coeIMHEHUSA

O6bmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHbIE CTEIICHU
okucienusa. CtpoeHue u (u3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJlOTeHOB. XHMMHYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJCICTBHE C MeTaUlaMM, HEMeTaJlIaMH, IIeJIouaMu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHE CBOMCTBA, MOJydeHHE, puMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpPraHM3M 4eJIOBeKa. BakHeWlue XJopuabpl U UX HAXOXKACHHUE B
IIPUPOJIE.

Obmass xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOE€HHOCTH CTpPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHne U (QU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAA U cepbl. AJUIOTPONHbIE MOIU(UKAIIMHY KUCIOPOAA U cepbl. XMMHUYECKHE CBOICTBA CEPHI.
CepoBoJsiopoJi, cTpoeHue, pu3nuecKkue U XuMudecknue cBoiictBa. OKCHIbI cepbl KaK MpeACTaBUTEN
KHCIOTHBIX OKcuaoB. CepHas KuciaoTa, (U3NYECKHE M XHUMHUYECKHe cBoilcTBa (00mmMe Kak
MIpPe/ICTaBUTENsl Kjlacca KHUCIOT U crneuuduueckne). XMMUYECKUE pEeakluu, JieXkallue B OCHOBE
MPOMBIIIJIEHHOTO CII0co0a MOJy4deHus: cepHoi KucioThl. [Ipumenenue cepHoit kuciotsl. Comnu
CepHOM KHUCIIOThI, KAUeCTBEHHAsl peakius Ha cyiabpaT-uoH. HaxoxxaeHue cepbl U €€ coelMHEeHUH B
npupojae. XUMHYECKOE 3arps3HEHHE OKpPYKAIoIIeH Cpelapl COCTUHEHUSIMU cepbl (KUCIOTHBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro NMpeA0TBpaIlEHuUSI.

OOmast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIIEHUS. A30T, paclpoCTpaHeHHe B IPUpoJe, (PU3NUECKHe U XUMUYECKUE
cBoiictBa. Kpyrosopor azora B mpupoae. AMMHak, ero (pusmueckue M XHMUYECKHE CBOMCTBA,
nosiydueHue u npuMeHenne. Coam aMMOHUS, UX (QU3HYECKUe U XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KayecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydyeHHue, (U3NYEecKue M
XMMHAYECKHE CBOMcTBa (00IIME Kak TMpeNCTaBUTENsl Kilacca KUCIOT M CHEHU(pHYECKHE).
Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHHMS B Kaue€CTBE MHUHEPAIBHBIX yI0OpEeHUH. XUMHUECKOE
3arpsi3HEHUE OKPY Kalolel cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
mouBHI U BoJoéMOB). Docdop, ammorpomnnbie Moaudukanuu hocdopa, GU3ndecKkue u XUMHIECKUES
croiictBa. Oxcupa docdopa (V) u dochopnas kucnora, GU3NYECKUE U XHUMHUECKHUE CBOWCTBA,
nonydeHue. Mcnonb3oBanue ¢hochaToB B KauecTBE MHHEPATBHBIX YI0OPEHUH.



O6mass xapakrepuctuka d37eMeHTOB |VA-rpynmbel. OcCoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUS. YTIEepoll, aUIOTPONMHBbIE MOIU(UKAIMH, PAaCIpOCTpaHEHHE B
npupoje, pu3nYeckue U XMMHUYECKHe cBoWcTBa. AncopOuus. KpyroBopor yriepoga B mpupoe.
Oxcuapl yraepoaa, ux (pu3nMyeckre M XUMHUYECKUE CBOMCTBA, JEWCTBHUE HA YKUBbIE OPraHU3MBIL,
NOJyYeHHe W MPUMEHEHHE. DKOJOrmYecKrue mpolieMbl, CBsi3aHHbIe ¢ okcuaom yriaepoma (1V),
TUIOTE3a TI00aTBHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3((deKT. YrompHas KUCIOTa U €€ COJH,
X (pU3MUecKue M XUMHUYECKUE CBOMCTBA, MOJMyuyeHUE U MpuMeHeHue. KadecTBeHHas peakiusi Ha
KapOoHaT-uoHBI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO035HCTBE.

IlepBoHayasibHbIE NOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX YIJIEpoja
(MeTaH, 3TaH, 3TWJIEH, AlETUJIEH, 3TaHOJI, INIMLEPHUH, YKCyCcHas kucioTa). [IpupoaHbie ncTouHUKN
yII€BOJIOPOAOB (Yrojb, MIPUPOAHBIN ra3, HedTh), IPOAYKTHI UX mepepadoTku (OEH3UH), UX POJb B
ObITYy W TPOMBINIICHHOCTH. [loHATHE O OMONOTrMYEecKH Ba)KHBIX BEIECTBAX: JKHUpaX, OelKax,
yII€BOJAaX — W UX POJM B JKU3HU uYeloBeKa. MarepuallbHOE €IMHCTBO OPraHMYeCKUX MU
HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero d¢usnueckue u XHUMHUECKHE CBOICTBa, IONY4YEHHE M TMPUMEHEHHE.
Coenunenus kpeMmHus B npupoje. Obmme npeacrasienus 06 okcune kpemuus (1V) u kpemuueBoi
kuciore. CHIMKAThI, ©X UCIOJb30BaHUE B OBITY, B MPOMBIILICHHOCTH. BakHeHIIne cTpouTebHbIe
MaTepHalibl: KepaMuKa, CTEeKJIO, IEMEHT, OeToH, jkene300eToH. Ilpobiembr OGe3o0macHOro
MCIOJIb30BAaHUS CTPOUTENBHBIX MaTepUaIOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii 3xcnepumenm:

M3y4YeHHE 00pa3lloB HEOPraHHMYECKHUX BELIECTB, CBOWCTB COJISHOM KHCJIOTBI, MPOBEACHUE
KAueCTBEHHBIX PEaKIMi Ha XJOPUI-MOHBI M HAOIOJIEHWE TMPU3HAKOB HUX MPOTEKAHHUs, OIBITHI,
oTpaxarwiue (u3nveckre U XUMHUYECKHE CBOMCTBA TajOreHOB M MX COEAMHEHUN (BO3MOXKHO
UCIONIb30BaHNE BHUJEOMATEPHUANIOB), O3HAKOMJIEHHE C 0OpasliaMd XIJIOpUJOB (TaJOT€HUIOB),
O3HaKOMJIEHHE ¢ oOpasuamMu ceppl M €€ COEOUHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpPHAIOB),  HAONIOZCHUE  Tpollecca  OOyIJIMBaHUS ~ caxapa  MOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, W3YYEHHE XMUMHYECKHX CBOMCTB pa30aBiICHHON CEpHOI
KHCIIOTHI, MPOBEJEHUE KAueCTBEHHOW peakIuu Ha Ccynb(haT-MOH M HaONIoJeHHE NpU3HaKa e&
MPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaAMHU a30Ta, (ochopa M HUX COEAMHEHUN
(BO3MOKHO HCIIOJIb30BAaHME BMJIEOMATEPHANIOB), 00pa3llaMHu a30THBIX U (OCc(OpHBIX YAOOpEeHUH,
MoJIydeHue, coOnpanue, paclo3HaBaHue U H3y4YeHUE CBOWCTB aMMHUaKa, MIPOBEICHUE Ka4eCTBEHHBIX
peaxiuii Ha MOH aMMOHUS U (pocaT-uOH U U3YUYeHHE MPU3HAKOB MX MPOTEKAHUsI, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOXHO HCIIOJIb30BaHHE BUIAEOMATEPUAJIOB),
M3Y4YEeHHE MOJeNeld KPHUCTAUIMYECKUX PEIIETOK anmasza, rpadura, QysuiepeHa, 03HAKOMIIEHUE C
MPOLIECCOM  aACOPOIIMK  PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
MPOTUBOTa3a, MOJIyueHHEe, COOMpaHue, pacro3HaBAaHUE M W3YYCHHE CBOWCTB YIJIEKHCIOTO rasa,
MPOBECHUE KAUYEeCTBEHHBIX PEaKIMii Ha KapOOHAT W CHJIMKAT-WOHBl U M3YYCHHE MPHU3HAKOB HX
MPOTEKaHHs, O3HAKOMJICHHE C TPOAYKUMEH CHUJIMKATHOW TPOMBIINUIEHHOCTH, peIlleHue
AKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHele HeMeTalljIbl U X COeTMHEHUS.

MeTaniabl U UX COeTMHEHUS

OO01as xapakTepuCcTUKa XMMHUECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU UX IMOJIOKEHUS
B Ilepuoguueckoil cucreme xumudeckux snemeHToB J[. M. MenzaeneeBa M CTPOEHHUS aTOMOB.
CrpoeHne wMmeTauioB. Merauinyeckass CBSI3b W METaJUIMYEeCKash KPHUCTAJUTMUECKas pemeTka.
DNEeKTPOXUMHUYECKUN psifi HaNpspKeHUM MeTtaioB. Du3nueckre W XUMHYECKHE CBOMCTBA
MeTtaiioB. OOmue crnocoObl moiaydeHus: MeTamioB. [loHATHE O KOppPO3MM METaIOB, OCHOBHbBIE



CrocoObl 3amuThl WX OT Kopposuu. CriaBel (CTallb, YyTyH, TIOPATIOMHHHKA, OpOH3a) M HX
MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[{esmounbIe MeTaIUIBL: MOJIOXKEHUE B [lepuoanueckon cucteMe XuMuueckux 3iaeMeHToB /. U.
MeneneeBa, CTPOCHHE UX aTOMOB, HAX0XACHHUE B pupojie. Pu3ndeckue U XUMHUYECKUE CBOMCTBA
(na mpumepe HaTpus U Kanusi). OKCUIIBI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHune menouHbIx
METAJUIOB U UX COCIMHEHUH.

[Iler0uHO3EeMENIBHBIE METAJIIIBI MAarHUM M KalbLUW: NOJIOKeHUE B [lepuogudeckoil cucreme
xumuyeckux sneMeHtoB JI. M. MenpneneeBa, CTpoeHHME HMX aTOMOB, HAxOXKJIEHHE B IPHUPOJE.
dusznueckue M XMMHYECKHE CBOMCTBA MarHvs M Kajplusd. BaxHedlmme coeauHEHUs KaabLus
(oxcua, TUAPOKCHU, conn). KECTKOCT BOBI M CIIOCOOBI €€ YCTpaHEHHS.

AmoMmunuil: nonoxenue B llepuommueckoi cucreme xuMuuyeckux sieMeHros I, M.
MeneneeBa, CTpoeHUE aToMa, HaxoxAeHUE B npupoje. dusmyeckne M XMMHUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCHIA ATIFOMUHHUS.

Keneso: mnonoxenue B Ilepuomnueckod cucremMe xXuMuueckux dnementoB [l H.
MenpeneeBa, CTpoeHUE aToMma, HaxokJaeHue B mpupone. duznueckue U XMMHUYECKHUE CBOWCTBA
xeneza. Oxcunpl, rugpokcunsl U conu kenesa (Il) m sxemesa (ll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB M CIUIABOB, MX (PU3UUYECKUMHU CBOMCTBAMH, N3yUCHHE
PE3yNIbTAaTOB KOPPO3HHM METAIIOB (BO3MOXKHO HCIOJIB30BaHUE BHAEOMATEpUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalblUd M HaTpus C BOJOM (BO3MOXKHO  HCIOJIB30BaHUE
BHUJICOMATEpPHAIIOB), MHCCIEI0BAaHUE CBOMCTB KECTKOW BOJBI, Ipollecca TOPEHUs JKele3a B
KHCII0po/ie (BO3MOXKHO HCIIOJIb30BAHNE BHIEOMATEPHAIOB), IPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiiuii Ha WOHBI: MarHus, KaJbllUs, alOMHHUSA, IHHKA, xene3a (1) u xenesa (M), mexu (I1),
HaOJI0ICHWEe U OMMCAHUE MPOLECCOB OKPALIMBAHMS IUIAMEHM MOHAMM HATpHsl, Kalusd M KalbLus
(BO3MOYKHO HCITOJIb30BaHWE BHUJEOMATEPHUAIIOB), UCCIIETOBaHNE aM(POTEPHBIX CBOMCTB T'MPOKCHIA
QTIOMUHMS U TUIPOKCHJA LIMHKA, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «Baxkueiimue
METAJIJIBl U UX COEIUHEHUN».

XuMus M OKpy:Kamowmas cpeia

BemecrBa 1 marepuanbl B IOBCEAHEBHOM >KM3HU 4YeEJIOBEKAa. be30onacHoe HCIONb30BaHUE
BEUIECTB M XMMMUYECKHUX peakiuii B ObITy. [lepBas mnomomp OpH XUMHYECKHX O0XOrax u
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3HEHUE OKpYXKAoUIe cpenbl (IpelnenbHasl JOIMyCTHMas KOHLEHTPALUs
Benlects, nanee — [1JIK). Ponb xumMuu B pemieHuu 3K0J0THYecKuX MpooieM.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIBI).

Mesicnpeomemmunie céasu

Peanmusanus MexnpeaIMeTHBIX CBA3€H NPU M3YYEHHH XMMHHU B 9 Kilacce OCYIIECTBIISIETCA
yepe3 HMCIONIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIOLUINXCS
CUCTEMHBIMU /ISl OTJENIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIN3,
CHUHTE3, Kiaccudukanus, TMEepUOJUYHOCTh, HAONIOJCHHE, OJKCHEPUMEHT, MOJEINPOBaHUE,
U3MepeHHue, MOJIETb, SIBJICHUE, TAPHUKOBBIN 3(DPEeKT, TEXHOJIOTUS, MaTepHAIbI.

®dusuka: wmarepus, aToM, DOJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJA, W30TOIBI,
paiMOaKTUBHOCTb,  MOJEKYJa, DJIEKTPUYECKUH  3apsii, IPOBOJHUKU,  IOJYIPOBOJHUKH,
IUDJIEKTPUKU, (OTORIEMEHT, BEIIECTBO, TeI0, 0O0BEM, arperaTHOe COCTOSHHE BeUIecTBa, ras,



PacTBOp, pacTBOPUMOCTh, KpUCTAJUTMUECKasi PeIIETKa, CIUIaBbl, (GU3NUCCKUE BEITMYNHBI, CAUHHIIBI
U3MEpEeHHs, KOCMUYECKOe POCTPAHCTBO, IIAHETH, 3BE3/1b1, ColHIIe.

buonorusi: ¢Qotocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpPAIbHbIE YIOOpEHMUS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, INTATEIIHHBIC BEIIECTBA.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbl, TOPHbIE MOPO/IbI, MOJIE3HBIE UCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOGHMSI MPOrpaMMbl OCHOBHOTO OO0IIEro 0Opa30BaHUS
JOCTUTAIOTCS B XO/I€ OOyYeHUS] XUMUU B €IMHCTBE Y4eOHON M BOCIUTATEIBHON JESTEIBHOCTH B
COOTBETCTBUH C TPATUIIMOHHBIMU POCCHUHCKUMHU COIMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTAMHU, MPHUHITHIMH B OOLIECTBE MpaBUJaMU M HOpMamMH TOBEIEHUS U CIOCOOCTBYIOT
IpoLeccaM caMONO3HaHUs, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yUatOIuXCsl.

JIM9HOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTUBHBIX I[IEHHOCTHBIX OPUEHTAIMNA W PACHIMPEHUE ONbITAa IEATEIHHOCTH Ha e€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OTCYCCTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U HAYIHOMY
HACJICIUIO, TIOHMMaHWs 3HAYCHHUS XHUMHYECKOH HAyKH B JKH3HHM COBPEMEHHOTO OOIIECTBa,
CHIOCOOHOCTH BJAJIETh JIOCTOBEPHOW HHQOpMAIME O MepeoBbIX AOCTIXKEHUSX U OTKPBITHAX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
H 00I1IeCTBa;

2) rpasKIaHCKOr0 BOCTIMTAHUSI:

MPEJICTAaBICHUS] O COLMAJbHBIX HOPMax U TMPaBWJIAX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4e0HO-HUCCIIeIOBATEIbCKOM, TBOPUYECKOH W JPYrMX BHJAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM NEATENHOCTH TPH BBIMOJHEHUU YUeOHBIX, MO3HABATEIBHBIX 3aJ1ad,
BBITIOTHEHUH XHUMHYECKUX OJKCIIEPUMEHTOB, CO3/JaHUM Y4YEOHBIX TPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHUIO U B3aWMOIIOMOIIM B TIpoIlecce ITON Y4eOHOUM NesATENbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEJICHUE U MMOCTYIIKA CBOUX TOBAPHUIICH C MO3UIIMU HPABCTBCHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKHE  MPEACTaBICHHs O  BEIIeCTBE M XMMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY VYPOBHIO pPa3BHTHS HAYKH W COCTaBISIONIME OCHOBY JUIS
MMOHVMAHUS CYIIHOCTH HAyYHOW KAapTHHBI MUpA, MPEJACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS MPUPOJBI, B3aUMOCBS3AX YEJOBEKa C MPUPOTHOW Cpeloil, 0 PO XUMHUH B TO3HAHUU
ATUX 3aKOHOMEPHOCTEI;

MMO3HABATEIbHBIE MOTHBBI, HANpaBJICHHBIC HAa TOJydEHHWE HOBBIX 3HAHUN 110 XUMHUH,
HEoOXOoMUMBIC JUII  OOBSCHEHWS HAOIOAeMBbIX TMIPOIECCOB W SBJICHUWM, IT03HABATEILHOM,
MH(OPMAIIMOHHON M YUTATEIBCKON KYJIbTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHON paboThI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHOM IIUTEPATypOl, JOCTYIMHBIMH TEXHUYECKUMHU CpEICTBAMU
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYEHHWI0 W TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIIENOBATENbCKON NIEeATEIhbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKHU
Ha 3JIOpOBBIA 00pa3 JKHU3HH, OCO3HAHHE TIOCICICTBUNA W HENPHUITHE BPEIHBIX MPUBBIYCK
(ynotpeOyieHUsI aJKOroJisi, HAPKOTUKOB, KYypEeHHs), HEOOXOAMMOCTH COOJIIOJICHUS TpPaBUII
0€30MacHOCTH MPU 0OpaIEHNN ¢ XUMHUYECKHMHU BEIIECTBAMH B OBITY M peabHOM KH3HU;



5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YYEHHUIO Mpodeccuil u Tpyda pa3iIudyHOrO poja, YBaKEHUE K
TPyLy U Pe3yJIbTaTaM TPYAOBOM IEATEIBbHOCTH, B TOM YUCJIE Ha OCHOBE IIPUMEHEHUS IPEIMETHBIX
3HAHUU MO XUMHUHU, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOJIOJKEHUS 00pa3oBaHus
C y4€TOM JMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCIenHoi npodecCHOHAIbHON JeITeIbHOCTH U PAa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD a/IalITUPOBATHCS B IPOPECCHOHAIBHOM cpe/ie;

6) 9K0JIOTHYECKOT0 BOCTIUTAHUSI:

9KOJIOTMUYECKU IieJieco00pa3Hoe OTHOIICHHWE K MPUPOJE KaK MCTOYHHMKY >KM3HM Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMaHUE IICHHOCTH 3/I0pOBOr0 M 0Oe30omacHOro obpasa >KW3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DPU3NUYECKOMY M IICUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHUE
LIEHHOCTU COOJIOACHMS MpaBuil OE30MacHOrO MOBENEHHUs MpHU paboTe C BELIECTBAMH, a TaKXKe B
CUTYALUX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATH 3HAHMS, TOJTyYaeMble MPH W3YYEHUH XUMHH, JJIS PElICHUs 3a/1ad,
CBSI3aHHBIX C OKPYXAIOUIEH MNPUPOJHON CpENoOM, Uil TOBBIIIECHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYPbl, OCO3HAHHs TJIOOATBFHOTO XapakTepa SKOJOTMUECKHUX MpoOJeM U IMyTed UX peleHus
IIOCPEICTBOM METOAOB XHWMHH, HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
ITI03HABATEJIBHOW, KOMMYHUKAaTUBHON U COLMAJILHON IIPAKTUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3ylbTAaTOB BBIACIAIOT 3HAYUMBIE A1 (OPMUPOBAHUA
MHUPOBO33pEHUsI OOIIEHAYYHbIC TOHSTHS (3aKOH, TEOpHs, MPHUHIUI, TUMOTe3a, (PakT, cucrema,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
mpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUU U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHE O
[[EJIOCTHOW HAay4YHOW KapTWHE MHpa, U YHHBEpcajbHble y4deOHble AeWcTBHs (TIO3HABATENbHBIE,
KOMMYHHMKATHBHBIE, PETYJIATUBHBIE), KOTOpblE 00ECleynBalOT (OPMUPOBAHUE TOTOBHOCTU K
CaMOCTOATEILHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeCTBUS

ba3oBble JJjornueckue geMcTBUA:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTHYECCKOT'O MBIIIJICHUA HpI/I OCBOCHHNU 3HaHI/II\/'II paCKpI)IBaTI)
CMBICJI XUMHYCCKHUX HOHS[TI/IfI (BI)I)IGJ'ISITI) nux xapaKT epHBIG HpI/I3HaKI/I, yCTaHaBJ'II/IBaT b B3aNMOCBSI3b
C IPYTUMU TIOHATHUSMHU), UCIIOIH30BATh MOHATHUS IJI1 OOBSICHEHUS OTIENbHBIX (JAKTOB W SIBICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUU JUTSI KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peaKuHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'Ie)ICTBeHHBIe CBA3HUN Me>1<)1y O6’BGKTaMI/I I/IBY‘IGHI/ISI, CTpOI/ITI)
JIOTUYCCKUC paCCY)KJIeHI/ISI (I/IHJIyKTI/IBHI)Ie, )IC}IYKTI/IBHBIC, 10 aHaJ'IOFI/II/I), acjlaTb BBIBOJABI H
3aKIIIOUCHUS

yMEHUE MPUMEHSTh B MPOIECCe IMO3HAHMS TMOHATUSA (TIPEIMETHbIE M METAlpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XUMHUH, MpeoOpa3oBBIBATH LIMPOKO
HpI/IMeHHeMBIe B XUMHUU MOIOCIIBHBIC Hpe)ICTaBJ'IeHI/ISI — XI/IMI/I‘-IGCKI/Iﬁ 3HAaK (CI/IMBOJ'I BHGMGHTa),
XuMuueckas (opMmyna U ypaBHEHHE XHMHYECKOM peakluud — TpU pPelieHuH y4eOHOo-
IIO3HABaTCJIIbHBIX 3a41a4, C y‘-IéTOM 9TUX MOJICJIIBHBIX HpGI[CTaBJIGHI/Iﬁ BBISABJIATH U xapaKTemeBaTb
CYIIIECTBEHHBIC TTPU3HAKN M3yYaEMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEaKIIHi,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, PUYNHHO-CIICJICTBEHHBIE CBS3U U MTPOTUBOPEUHS B U3y4aEMBbIX
Hpoueccax U SIBJICHUAX.

ba3oBble uccjaeaoBaTejbCkue AecTBUS.



YMEHHE UCIOJIb30BaTh IIOCTABICHHBIE BOIIPOCHl B KAYE€CTBE HHCTPYMEHTA MTO3HAHUS, a TAKXKE
B Ka4eCTBE OCHOBBI JJIsI (DOPMHUPOBAHHS TUIIOTE3HI MO0 MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

IpUOOpeTeHUe OmbiTa M0 I[UIAHUPOBAHUIO, OPraHU3alMd U IPOBEIEHUI0 YYEHHYECKHUX
HKCIEPUMEHTOB, YMEHUE HAONI0JaTh 3a XOJOM IpOLECcCca, CaMOCTOATEIBHO MPOrHO3UPOBATh €ro
pe3yabTar, (GopMynupoBaTh O0OOIICHHS W BBIBOJIBI IO pE3yjibTaTaM IPOBEAEHHOTO OIIbITA,
WCCJICTIOBAHMSI, COCTABIIATH OTUET O MPOJICIIAHHON padoTe.

Pa6ora ¢ nundopmanmeii:

yYMEHHUE BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIUIO PA3IUYHBIX BUAOB U
dbopM mpencTaBieHUs, MOJNy4yaeMyl0 U3 Pa3HBIX MCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JHUTEparypa
XHUMHAYECKOTO COJIEPXKAHMs, CIIPAaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKHA OICHUBAThH
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE NPUMEHATh Pa3JIMYHbIe METOJbI M 3alpoChl MPU MOMCKE U 0TOOpe MHPOPMALUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOJMMBIX JIJIsl BHIIOJIHEHHS y4eOHBIX W MO3HABATEIbHBIX 33134
OTIPEeNIeIEHHOTO THMA, NpUOOpeTeHHe OmbITa B 00JaCTH WCIONB30BaHUS HH()OPMAIMOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTUM, OBJAJCHHUE KYJIBTYPOH AKTUBHOIO HCIIOJIb30BAaHHUS Pa3IMYHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHMAJIbHYI (opMy IHpeacTaBieHUs
uHbOpMAlMM W WJUTIOCTPUPOBATH pEIIacMble 3a7aydl HECIOKHBIMH CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpaduKu U IX KOMOUHALIASMU;

YMEHHE MHCIOJb30BaTh W AaHAJIM3UPOBATh B IIpolecce y4eOHOW U HCCIeI0BATENbCKON
JesTeIbHOCTH HH(GOPMALIMIO O BIUSHUM IPOMBIIIJICHHOCTH, CEJICKOT0 X03sIMCTBA M TPAHCHIOPTA Ha
COCTOSIHHE OKPYKAOLIEH IPUPOAHON CPEMBI.

KoMmmyHukaTHBHBIEe yHHBepcaibHble yueOHble 1elHCTBHUSA:

YMEHHUS 337aBaTh BONPOCHI (B X0/l [uayora 1 (Win) AMCKYCCHH) TIO CYIIECTBY 00CyXI1aeMoi
TeMbl, POPMYJIUPOBATH CBOU MPEATI0KEHNUS OTHOCUTENIBHO BHIMOIHEHUS MPeI0KEHHON 3a1auu;

YMEHHUSI MIPEJICTaBIATh MOJIyY€HHbIE Pe3yIbTaThl I03HABATEIBHON J1€ATEIbHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTax; JielaTh MPE3eHTALMI0  PEe3yJbTaTOB  BBINOJHEHUS  XHUMHUYECKOTO
SKCIepuMeHTa (Ja0opaTOpPHOTO OMbITa, JAOOPAaTOPHOM pabOTHl MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHSI y4eOHOIo COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIbHOW U
HCCIIEIOBATENbCKOM JEeSTEIbHOCTH MPU PELLIEHUH BO3HUKAIOIIMX POOJieM Ha OCHOBE yuéTa 0OLIMX
MHTEPECOB M COIJIACOBAaHUS NO3MLUHK (00CYXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOpJMHAIMsI COBMECTHBIX JIEHCTBUI, ONpeNeIeHNE KPUTEPUEB IO OLIEHKE KaueCTBa BBINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBEPCAJIbHbIC Y4eOHbIE 1efiCTBUA:

YMEHHE CAMOCTOSATEIBHO OIPENEIATh LENH JAEATENbHOCTH, IUIAHUPOBATH, OCYLIECTBIIATS,
KOHTPOJMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JIEATEIbHOCTD, BHIOMpATh Hauboee
s dexTUBHBIC CITOCOOBI PEMICHHS YUeOHBIX B TT03HABATEIBHBIX 3aa4, CAMOCTOSTEIHHO COCTABIIATh
WM KOPPEKTUPOBATH MPEIJIOKEHHBIM aITOPUTM JEUCTBUN IPH BBINOJHEHUN 3aJlaHUM C Y4ETOM
MOJTyYeHUsT HOBBIX 3HAaHMA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX, OLEHUBATh
COOTBETCTBHE IOJYYEHHOIO pe3yslbTaTa 3asBJIEHHOM II€IM, YMEHUE UCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbIe B YCIIOBUHU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHBI
B cocraBe mpeaMETHBIX pPe3yNbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO  COACPIKAHMS,
YCTAaHOBJICHHOTO JaHHOW QeaepanbHOil  pabodeil MmporpaMMoi, BBIJACISIIOT: OCBOEHHBIC



oOy4arolUMuUCs HaydHble 3HAHUS, YMEHUS U CIIOCOObI ACUCTBUH, crienuduieckue s IpeIMeTHON
obmactu «XUMHS», BUIBI JEATEIHHOCTH TO IMOJYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAInH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAIIHIX.

K kxoHuy oOydyenuss B 8 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IIOHATHH: aTOM, MOJEKYJa, XUMHYECKHH
3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELECTBO, CMECH (OAHOPOJHAS U HEOJHOPOAHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAasi M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJIIpDHAasT Macca, MaccoBas JO0JII XUMHYECKOIO OJJIEMEHTAa B COCIUHECHUH,
MOJISIPHBIM 00BEM, OKCUJ, KMCII0Ta, OCHOBAHUE, COJIb, JJIEKTPOOTPHLIATEIILHOCTh, CTEIIEHb
OKHCIICHHS, XUMHYECKas peakuus, KiIacCUu(UKalus peaKIHid: peakuu COSAMHEHUS,
peaKIy pa3iokKeHUs, PEaKuu 3aMEIIeHUs, peakui OOMEHa, IK30- ¥ YHJO0TEPMUYECKHE
peakiuy, TeIoBol 3PGEeKT peakluu, siAPo aToMa, SJIEKTPOHHBIN CIIOM aroma, aTOMHas
opOuTanb, paguyc aromMa, XUMHUYECKas CBsS3b, HOJSPHAs U HENOJIApHAs KOBaJECHTHAas
CBSI3b, HOHHAs CBSI3b, WOH, KaTWOH, AaHHOH, pacTBOpP, MaccoBas JI0Ji1 BEILIECTBA
(TIpoleHTHAsE KOHIICHTPALIUsI) B PaCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATHM W TNPUMEHSATh 3TU
MIOHSATHS TIPU OMMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

HCIO0JIb30BaTh XMMUUYECKYIO0 CUMBOJIMKY JUIsl COCTaBIEHUs (DOPMYJI BEILIECTB U YpaBHEHUN
XMMHYECKUX PEAKIIUI;

OTNpEAENATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTEIEHb
OKHUCJIEHHS DJJIEMEHTOB B OMHApPHBIX COEAMHEHUSAX, MPUHAAJICKHOCTh BELIECTB K
OIpeNIeIEHHOMY ~ KJacCy COEAMHEHHMH 1o ¢opMmynaM, BHJ XHUMHYECKOH CBA3M
(KoBaJIeHTHAs U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpsiBaTh cMmblcn Ilepuonnueckoro 3axkona /[[. M. MenneneeBa: neMOHCTpHUpOBAThH
MMOHMMaHHUE MEePUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX DJIEMEHTOB OT HX
noynoxkeHus B [lepuonuyeckoil cucTtemMe, 3aKOHOB COXpPAHEHHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHa ABOTapo;

ONMCHIBATH UM Xapakrepu3oBaTb TaOnuuHyro ¢Gopmy Ilepuoanueckoit cuctemsl
XMMHUYECKHX 3JEMEHTOB: pa3/IMyaTh IOHATHS «IJIaBHas mnoArpynmna (A-rpynma)» u
«mobounass moxarpynna (b-rpymma)», Manele uW OOJbIIME TEPHOIBI, COOTHOCHUTH
o0o3HavYeHUsI, KOTOpble MMerTcss B Tabnuie «llepumomuyeckas cuctemMa XUMHYECKHX
anemenToB JI. M. MenneneeBa» ¢ 4YMCIOBBIMM XapaKTEpUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX DJJIEMEHTOB (COCTaB M 3apaj sapa, oOlee 4YHUCIO 3JIEKTPOHOB U
pacripeielleHue UX 110 3JIEKTPOHHBIM CJI05M);

KJaccu(uuupoBaTh XMMHUYECKHUE 3JIEMEHThI, HEOPraHWYEeCKHE BEIECTBAa, XUMHYECKHE
peakuuu (MO 4YHUCIYy M COCTaBY YYAaCTBYIOLUIMX B PEAKLUU BEILIECTB, IO TEIUIOBOMY
shdexty);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX
KJIacCOB,  TMOATBEpKIash  OMHCAaHME  TMpPUMEpPaMHU  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOWMCTBA BEUICCTB B 3aBUCUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHUSI XUMUYECKUX ITPEBPALLICHUM B PA3JIUYHbIX YCIOBUSIX;
BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJIAPHYIO M MOJIIPDHYIO MacChl BEILECTB, MAacCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (opMysie COCTUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON pPEaKIIUH;



MIPUMEHATh OCHOBHBIE OIEpalliy MBICIUTEIBbHON NESATeIbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTEMATH3alMI0, KJIACCH(UKAINIO, BBISIBICHUE NPUYUHHO-
-CJIC/ICTBEHHBIX CBSI3€M — JUISI U3YYEHHUsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLIHM,
€CTECTBCHHO-HAYYHBIE METOJIbI MO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJICITMPOBAHUE,
AKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN);

clieloBaTh  MpaBWJaM  I[OJb30BaHUSI XMMHMYECKOW TMOCyIoM W  J1abopaTOpHBIM
obopymoBaHHWEM, a TaKXe IpaBuiaM OOpalieHUss C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH 110 BBITIOJHEHUIO J1a00pPaTOPHBIX XMMHYECKHX OIBITOB IO MOJTYYCHUIO U
coOMpaHui0 ra3o00pa3HBIX BEmIeCTB (BOAOpOAA © KHCIOpPOJAa), MPUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHON MACCOBOM J0JIEM PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE HKCIEPUMEHTHI IO pPACMO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCIIOT C IOMOIIbIO HHANKATOPOB (JIakMYyC, peHo(TaNenH, METUIIOPAHK U JPYTHE).

K xonmy oOyuenus B 9 kJjiacce MpeAMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpaxkaTh C(HOPMUPOBAHHOCTH Y OO YUAIONUXCSI YMCHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATHNM: XUMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHHWOH, IPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, BAJICHTHOCTD,
3JEKTPOOTPULATENBHOCTb, CTEIIEHb OKUCIICHUS, XUMUYECKAsl pEaKIUs, XMMUYECKas CBS3b,
TEIUIOBOM 2(P¢eKT peakuuu, MOJlb, MOJSIPHBIE O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, AJCKTPOJUTHUYECKAs] JUCCOIMAIUS, pEaKIMd HOHHOTO OOMEHa,
KaTaJlu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMBIE PEaAKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTaHOBJIEHHE, aJUIOTpOmNusi, amMpOTepHOCTh, XHUMHUYECKas CBs3b (KOBaJCHTHas,
WOHHAs, METATMYECKas ), KpHUCTAIUTMYECKas pemeéTKa, KOPPO3Hs METaUIOB, CIUIABBI,
CKOpPOCTh XMMHYECKOW peakIuu, mpeaeiabHo qonycrumas konuentpanus [1/IK Bemecta;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHA W TPUMEHSTH ITH
TIOHSTHS MPU OMMCAHUU BEIIECTB M X MPEBPAICHUH;

HCIIO0JIh30BaTh XUMHUUYECKYI0 CUMBOJIMKY ISl COCTABJICHHS (DOPMYJT BEIIECTB M YPAaBHEHUI
XUMHUYECKUX PEAKIUH;

OTIPEIEIATh BaJICHTHOCTh U CTENEHb OKUCIIEHUS XMMUYECKUX JIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUI
mo Qopmynam, BHUJ XUMHUYECKOW CBS3M (KOBaJleHTHas, WOHHAs, METAJNIMYecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3aps/l HOHA IT0 XUMHUUYECKOU (opMyIie, XapakTep cpeibl B
BOJHBIX pAacTBOpax HEOPTaHWYECKUX COCAMHEHUH, THUIN KPUCTAUTMYECKON PEIIETKH
KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMbIich [lepronnueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHKUEe: OMHCHIBATH M XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproandeckoit
CUCTEMbI XUMHUYECKHUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs noAarpynna (A-rpyrmma)»
n «mobounas mnoxarpynmna (b-rpymma)», Mameie W OoNbIIME€ TEPHOIBI, COOTHOCHUTH
0003HaUYeHMs, KOTOpPbIE HWMEIOTCS B TEPHUOJUYECKONM TaOIUIlE, C YHUCIOBBIMH
XapaKTePUCTHUKAMU CTPOCHHUS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB M 3apsi sjpa,
o0Iiee YHCI0 3JIEKTPOHOB M paCIpelielieHHe MX MO DJIEKTPOHHBIM CJIOSIM), OOBSCHSTH
o0nirie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHHH B Mpenenax
MaJIbIX [IEPUOJIOB U IIABHBIX NOATPYIII ¢ YUETOM CTPOEHHUS X aTOMOB;
KJIacCU(UIUPOBATh XUMUYECKUE D3JIEMEHTHI, HEOpPraHMYeCKHe BEUIeCTBa, XUMHUYECKHE
peakuuu (MO 4YMCIYy M COCTaBY YYAacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIJIOBOMY
3¢ (dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCICHHUS XUMHYECKUX JJIEMEHTOB);



XapaKTepu30BaTh (ONMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMUUECKUE CBOUCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHWE MPUMEPAMU MOJEKYJISIPHBIX U MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKONW JUCCOIMALMMU KUCJIOT, LIEJOYed U COJIeH,
MOJTHBIE U COKpAUIEHHBIE YPABHEHUS PEaKIMi MOHHOTO OOMEHa, YpaBHEHHUS PEaKIIMi,
MOJITBEPKIAIOUINX CYIIECTBOBAHHE I'€HETUYECKON CBSA3M MEX/1Y BEIIECTBAMH PA3IHUHBIX
KJIACCOB;

pacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUi MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO 0ajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT UX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJEKYISAPHYIO U MOJISPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o ¢GopMylie COeIUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPABHEHUIO XUMHUYECKON peaKIny;

coOnrofaTh MpaBuja TMOJb30BAaHUS  XUMHUYECKONM mocyao W 1abopaToOpHBIM
00OpyIOBaHUEM, a TakKXKe IpaBHJa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHSMH IO BBIIOJTHEHUIO JaO0OPATOPHBIX XMMHYECKHX OIBITOB IO TOJYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro ras3a);

MPOBOJIUTH PEAKIMHU, MOATBEPKNAIONINE KAYECTBEHHBIN COCTaB pa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpoMuA-, HoauA-, KapOoHat-, docdar-,
CHJIUKAT-, CyIb(at-, THAPOKCHI-MOHBI, KATHOHBI aMMOHUS 1 HOHBI U3YUYEHHBIX METAJUIOB,
MIPHUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTraHWYECKHX BEIIECTB;

MPUMEHSITh OCHOBHBIE OTEpPAIlMM MBICIUTEIBHOW JIEATEIBHOCTH — aHajlW3 W CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMATH3aINI0, BBISBICHHE PUIHHHO-CIICICTBEHHBIX CBSI3EH
— 7 M3Yy4YeHMs CBOMCTB BELIECTB M XMMMYECKMX pPEaKLIUH, €CTeCTBEHHO-HAy4YHBIE
METO/bI TIO3HAaHUS — HAOJI0AeHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (peabHbII
Y MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 1 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. [onsitue o 7 1 bu6mmoreka [IOK
KHMCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 6 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK

HCOPTaHNUYCCKUX CO€IUHEHUI

Hroro 1o pasneny 30

https://m.edsoo.ru/7f41837¢c

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHYECKHX 3eMeHToB JI. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMUu4ecKas CBI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yriybiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 4
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 9 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
N s 6
' DIICMEHTO PYHIEL -€pa 1 ee https://m.edsoo.ru/7f41a636
COEZIMHEHUS
s | e | . oo
: JIEMEHTOB V A-TPYIIITEL. T 1 UX
Py ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
: JIEMCHTOB -TpYIIIEL. YT "
. pyn poA https://m.edso0.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. W€ CBOICTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https://m.eds0o.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
o Xumusi, 8 kimacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemieHme»
o Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKnoHepHOE

obmectBo «M3naTenscTBO «IIpocBemieHne»

METOJAUYECKHUE MATEPUAJIBI 1JI1S1 YYUTEJISA
e ["abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. I'abpuensna «Xumusn». 9
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2018. — 108.

e ["abpuensn, O. C. Meronnueckoe nocodue k yueonuky O. C. ['abpuensna «Xumusi». 8

knacc / O. C. I'abpuensa. — M. : Ipoda, 2018. — 1009.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Topran pyHgaeHTATHPHOTO XUMHYECKOTO 00pa30BaHUS
http://www.chemnet.ru

Kypnan «Xumus»

http://him.1september.ru

HeOpFaHI/I‘IGCKaSI n OpFaHI/I‘IeCKaH XHUMUA. BI/II[GOOHI)ITBI.
http://school-collection.edu.ru/collection/chemistry
Komneknus: ectecTBEHHOHAYYHBIE KCIIEPUMEHTBI
http://experiment.edu.ru

Kypnan «Mup xumun»

http://chemworld.narod.ru

Kypnain «3neMeHTbI»

http://elementy.ru/chemistry

®decTUBaIb MEJArOTHYECKUX UlIeH «f uay Ha ypoK»
http://festival.1september.ru/subjects/4/
«Y4uurenbcKas ra3era

http://www.ug.ru/

Poccuiickuii 06pa3oBarenbHbIi TOpTal
http://www.school.edu.ru/

VY4eOHo-MeToInYeCKHEe MaTepuabl 0 XUMHH
http://www.alhimik.ru/

Bcepoccuiickas onuMinana mKkoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru
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