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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1Mo XMMUHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJIECHA HA OCHOBE
TpeOoBaHUl K pe3yJbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOILIEro
obOpazoBanms, npencraBieHHbix B ®I'OC OOO, a Ttakxke Ha OcCHOBE (emepanbHOW paboueit
MIPOrPaMMBbI BOCIIUTAHUS U C YIETOM KOHIICTIIIMH MPENOIaBaHus YIeOHOTO MpeaMeTa «XUMUs» B
oOpa3oBaTenbHbIX opranu3anmsx Poccuiickoir @eneparum.

[IporpaMMa 1o xumuM Aa€T MpeACTaBIeHUE O IeNsix, oOumie crpaTerun oOydeHwus,
BOCHHUTAHMUSI W pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAaMU Y4eOHOro IpeJMeTa, YCTaHABIIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEp)KaHHe, MPEIyCMaTpUBACT paclpesielieHne e€ro mo KiaccaM |
CTPYKTYpUPOBaHHUE IO pa3jieiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPENENSIET KOJIUUYECTBEHHbIE 1
KAueCTBEHHbIC XapaKTEPUCTUKU COJIEPXKAaHUSA, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh H3Yy4EHUs
XUMHH C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW O0YYarOMMXCsl, ONMpPEAEsseT BOZMOKHOCTH MPEAMETa ISl pealn3anun
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTENbHOW MpOrpaMMbl Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, a TaKKe TpeOOBaHUH K pe3yabTaTaM 00y4eHHUs] XUMUU Ha YPOBHE
nueneil u3ydeHWs MpeaMeTa M OCHOBHBIX BHJAOB  y4eOHO-TIO3HABATEIbHOW JESATENbHOCTH
00yJaroIerocs 0 OCBOCHUIO YI€OHOTO COICPIKAHMSL.

3HaHME XUMHH CIYXKHUT OCHOBOHM JJisi (POPMUPOBAHUS MHUPOBO33PEHUSI O00YYaroIIerocs, ero
MIPEJICTABICHUM O MaTepHaIbHOM EIMHCTBE MHUPA, BAKHYIO POJb UTPalOT POpMUpYyEMble XUMUEH
MIPEJICTABJICHUS] O B3aMMOIIPEBPALICHUSIX YHEPTHH U 00 HBOJIOLMU BEIIECTB B MPUPOAE, O MyTAX
pelieHrs  rI00albHBIX MPOOJEM  yCTOMYMBOIO  pa3BUTHsI  4YEJIOBEUECTBA —  ChIPHEBOM,
SHEPreTUYECKOH, MUILEBOM U AKOJIOTMYECKOM 0e3011acCHOCTH, MPOOJIEM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealv3alii BO3MOXKHOCTEH ISl caMOpa3BUTHUSI U (OPMUPOBAHUS KYIBTYpPhI
JUYHOCTH, €€ 001Iel U QYHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHME MBIIUIEHUS U TBOPUECKUX CHOCOOHOCTEH oOyuaromuxcs,
HAaBBIKOB ~ UX  CAMOCTOSATENbHOW  yueOHOW  JEeATENbHOCTH,  OKCIEPUMEHTANBHBIX U
UCCIIEIOBATENIbCKUX yMEHUN, HEOOXOJUMBIX Kak B TOBCEAHEBHOW IKW3HH, TaKk M B
po¢eCcCuOHATBHON EATEeTbHOCTH;

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

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM,
K NIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00y4aroIIuXCs.

JlanHble HampaBlieHUsT B OOYYEHHM XHUMHUU OOECIIEUMBAIOTCS CHEU(UKON Ccoaep KaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MeJarornuecky aJaliTHPOBAHHBIM OTpaKEHHUEM 0a30BOM
HayKH XMMHUHU Ha ONpe/IeIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOro OOLIEro 0Opa3oBaHUS OPHEHTUPOBAH HA OCBOCHHE
00y4aIOIUMUCST CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XMMHHU, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX OHSITHUI OPraHUYEeCKON XUMHH.

CtpykTypa coaepkaHusi MporpamMmbl 1O XUMHUHU c(opMHpOBaHa Ha OCHOBE CHCTEMHOIO
noaxona kK e€ mi3ydeHuro. CoJep’KaHUE CKIIAJbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
AJIEMEHTE U BEIIECTBE M CHCTEMbI IOHATUN O XUMUYECKOH peakiuuu. O0e 3TU CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIUITY IOCIEJAOBATEILHOIO Pa3BUTHsS 3HAHUN HA OCHOBE TEOPETUUYECKUX
MIpe/ICTaBJICHUI Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJIIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHUs O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;

— MpeCTaBIIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHMS pPacCMaTPUBAIOTCS HA OCHOBE SMIMPHUYECKH IMOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEI0BATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBITTOJIHSS
GyHKIUN OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELLECTB.

OcBoeHue mporpaMMbl IO XHMHH CHOCOOCTBYET (DOPMHUPOBAHHIO TMPEACTABICHUS O
XUMHUYECKOM COCTaBIIAIOIICHM HAay4HOM KAapTHHBI MHpPAa B JIOTUKE €€ CUCTEMHOM IPUPOJBL,
LIEHHOCTHOTO OTHOILIECHMs K HAy4HOMY 3HAHMIO M METOJAM IIO3HAaHMs B Hayke. M3yueHue xumuu
MIPOUCXOJUT C MPUBJICUCHUEM 3HAHUMN U3 paHee M3YUYECHHBIX y4eOHBbIX MpeaMeToB: «OKpyKarouuil
Mupy, «buonorus. 5-7 knacee» u «dusnka. 7 Kiacey.

[Ipu M3y4eHUn XMMHHU MPOUCXOIUT (HOPMHPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON JCATEIEHOCTH YEIOBEKA U KaK OHOTO W3
KOMIIOHEHTOB MHPOBOM KYJIbTYypbl. 3agadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CUCTeMbl XMMHUYECKUX 3HAHUA — BaXHEUIIUX (DaKTOB, MOHATHUN, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHM MHPOBO33PEHYECKOTO XapakTepa, s3plka HAyKd, B
NpUOOLICHNN K HAyYHBIM METOJaM IMO3HAHUS MPHU W3YYEHUH BEIIECTB M XUMHUYECKUX PEAKIHi, B
dbopMUpOBaHMM W PAa3BUTHUHM [O3HABATEIBHBIX YMEHHUH M HMX NPUMEHEHUH B y4eOHO-
MO3HABATENBHON W y4eOHO-HCCIIEeIOBATENbCKON JEATENIbHOCTH, OCBOCHHHM MpPaBHI 0€30MacHOro
0OpalIeHus C BEIIECTBAMHU B TIOBCEIHEBHOW KHU3HH.

[Ipy u3yyeHMM XUMUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)KHOE 3HAUEHUE
MPUOOpPENN TaKKe 1eH, KaK:

— (opMHpOBaHHE WHTEJUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHHM, CIOCOOHON alaTUpOBaThCs K OBICTPO
MEHSFOLUMCS YCIIOBHSIM JKM3HU;

— HalpaBJIEHHOCTh OOy4YeHHMs Ha CHUCTEeMaTH4ecKoe NpuoOIIeHHe O0O0ydJaroumxcs K
CaMOCTOSITENILHOM MO3HABATEIbHON JESTEIbHOCTH, HAYyYHBIM METO/aM IMO3HaHUs, (OPMUPYIOLTUM
MOTHBAIIMIO U Pa3BUTHE CLIOCOOHOCTEHN K XUMUU;

— ofecrnieueHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOpPETEHHI0 OOYYaIOUIUMUCS OIbITa
pa3sHOOOpa3HON JesATEeTbHOCTH, IMO3HAaHMS M CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIBHOE 3HAYEHUE JJIs1 PA3IMUHBIX BUIOB JESATEIBHOCTH;

— (popmupoBanue o06miel (yHKIIMOHATHLHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU, B TOM
qyclie YMEHUN OOBACHATH U OLICHUBAThH SIBJICHUS OKPYXKAIOIIET0 MUpPA, UCIOJIb3Ys 3HAHUS U OIIBIT,
MOJIyYEHHBIE MIPU U3yUYEHUU XUMUHU, TIPUMEHSATh UX MPHU PEIICHUH MPOOJIEM B MTOBCEAHEBHON KU3HU
U TPYAOBOU IE€ATEIBHOCTH;

— (opmupoBanue y oOydaromuxcsi TYMaHUCTUUYECKUX OTHOILIEHHWH, MOHUMaHUsl 1IEHHOCTH
XUMHUYECKUX 3HAHUU /I BBIPAOOTKH SKOJOTMYECKH LeJIeCOO0Opa3HOro MOBEAEHHsS B OBITY H
TPYJOBON JEATEIBHOCTU B LEJISAX COXPAaHEHHs CBOErO 3J0POBbA U OKPYXKAIOLIEH IPUPOLHOU
Cpelbl;

— pa3BUTHE MOTHBAIUH K 00yUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHUS O0IIEYEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaNpaBJICHHOCTH JaJlbHENIIEro 00yYeHHUS.



OO1mee YMCIIO 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
yacoB (2 yaca B HEJIEIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumun. Posib XuMuu B )KM3HU YesloBeKa. XMMUS B CUCTEME HayK. Tena U BEeUecTBa.
du3nuecKkre CBOMCTBA BEILIECTB. ArperarHoe coctosinue Beects. [lonsaTre 0 MeTo1ax mo3HaHus B
xumuu. Yncreie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHUX AJ1eMEeHTOB. [IpocTbie
U CJIOKHBIE BEeUIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeuiecTB. OTHOCUTENbHAas aToMHasg Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonunuecTtBo BemectBa. Moibs. MonsipHas macca. B3auMocBsI3b KOJIMYeCTBa, MACChl U YKCIIa
CTPYKTYPHBIX €IUHHII BeecTBa. Pacyérel mo GopMynamMm XUMHUECKUX COCAMHEHUI.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XHUMHUYECKas peakuuss U €€ IMpU3HAKU. 3aKOH
COXPaHEHUS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccudukamums XUMHUYECKUX peaKiuit
(coemuHeHuUs, pa3IoKeHHS, 3aMeIcHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOW IOCYIOH, MpaBWIaMH Pa0OTHI B JIAOOPATOpUU W MpUEMAMH
oOpatieHusi ¢ J1abopaTOpHBIM O0OpYyIOBaHMEM, H3yUY€HHWE U OINUcCaHuE (U3MYECKUX CBONCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HaOMoIeHne (Pu3nveckux (IJIaBICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHUE M KOHJEHCAIUsl BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAHNE MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCJIOTOW) SIBICHUH, HaOIIOICHHE U
OMMCaHWEe MPHU3HAKOB MPOTEKAaHUS XUMHYECKHX PEaKIMil (pa3ioKeHUe caxapa, B3auMOJICHCTBUE
CEpHOIl KHUCJIOTHI ¢ XJOpHIOM Oapusi, pasznoxkenue ruapokcuaa menu (Il) mpu HarpeBanuu,
B3auMOJIeiicTBHUE kene3a ¢ pacTBopoM cosr menu (Il), uzydenue cnocoOoB paszjenieHust CMecei: ¢
MIOMOUIBI0 MarHuTa, (UIbTPOBAHME, BBIAPUBAHHUE, NUCTWLIALMSA, XpoMmartorpadus, MpoBeaeHUE
OYMCTKM TIOBAapEHHOM colM, HAONIOJIEHMEe U OINHCAaHHE pe3yJbTaTOB IPOBEJCHMS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3/JaHUe MOJieNieil MOJIeKyT (IIapOCTEPIKHEBBIX ).

Basueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucnopog — sneMEHT M NpPOCTOE BELIECTBO.
Haxoxaenue kuciaopoaa B mpupoje, pusnueckue U XMMHUYECKHE CBOMCTBA (peakiuu TOpeHwHs).
Oxcunpl. Ilpumenenune xkucinopoga. CrocoObl MOMydeHHs] KHUCIOpoJa B JIabopaTopuu U
npoMbliieHHocTd. KpyroBopot kucnopoga B mpupoge. O30H — auioTpornHas MoauduKanus
KHCJIOPO/JIa.

TernnoBoil >pdeKT XUMHUYECKOH peakiuH, TEePMOXUMHYECKHE YpaBHEHHs, O3K30- U
SHAOTEPMHUUYECKUE peakUuu. TOIUIMBO: yrosb M METaH. 3arps3HEHUE BO3JyXa, YCHIECHUE
napHUKOBOTo 3¢ deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bogopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B npupoje, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCO0BbI monydeHus. KuciaoTsl u conu.

Monsipabiii 00BEM Tra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbl. HacelmeHHble u
HEHaCBILIEHHBIE pacTBOPHI. PacTBOprMOCTH BeliecTB B BoJe. MaccoBasi 10151 BellleCTBa B pacTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHoBaHMs. Ponb pacTBOpOB B NpUPOJE M B JKU3HM UEJIOBEKA.
KpyroBopot Bozsl B ipupoie. 3arps3HeHHE NPUPOAHBIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BOJ.



Knaccudukanmss Heopranmdeckux coeauHeHuit. Oxcunbl. Krnaccudukamus OKCHIIOB:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIE, aMQOTEepHBIE) B HecoyseoOpasyronme. HomeHnknarypa
okcu0B. duznyeckue U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Knaccudukanus oOcCHOBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiatypa ocHoBaHuid. @Pu3znueckne M XUMHUYECKHME CBOMCTBa oOcHoBaHUM. [lomyuenue
OCHOBAaHHI.

Kucnorsl. Knaccudpukamms xucnor. Homenkmarypa kucnor. PHU3HUECKHE M XUMHUYECKHUE
cBoicTBa KUCIOT. Psin aktuBHOCcTH MeTaiuioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknatypa coneil. @usnmyeckrue M XUMHUUYECKHe cBoWcTBa coseil. [lomydenue
COJIEH.

['eneTnueckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpeAeNieHuEe COJIEepKaHUs KUCIOpOoAa B BO3MyXe, MOIY4YeHHE, COOMpaHHeE,
pacro3HaBaHUE M M3YYCHHE CBOWMCTB KHUCIOpOAa, HAOIOJICHHE B3aWMOJCHCTBHUS BEIIECTB C
KHUCJIOPOJIOM W YCIIOBUS BO3HUKHOBEHHS M TPEKpPAIICHUs] TOpPEeHHs (TMo)apa), 03HAKOMIICHHE C
o0Opa3amMu OKCHJIOB U OMKMCAHHUE X CBOWCTB, MOJIy4eHUE, cCOOUpaHue, paclio3HaBaHUE U U3yUyeHUE
CBOKMCTB BojJiopojia (ropeHue), B3auMojecicTBue Bomopoga ¢ okcugom wmemau (1) (Bo3moxkHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIIOB), HAOIIOJCHHE OOpa3lloB BEMIECTB KOJIHMYECTBOM | MOJIb,
HCCIIeIOBaHNE OCOOCHHOCTEM  pAcTBOPEHHUS BEHIECTB C  Pa3UYHOM  PACTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINpPEACIEHHOM MacCcOBOM J0J€il pacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICIICTBIE BOJIBI C MeTaUlaMH (HATpUeM M KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCJICOBaHKE OOpa3lOB HEOPraHWYECKUX BEHICCTB Pa3IMYHBIX KIACCOB,
HaOJIt0/ICHNE W3MEHEHUS OKPAaCKM HHJIUKATOPOB B PACTBOpPAX KHUCIOT W IIEIOYCH, H3YUCHHE
B3aumoJeiicTBus okcuaa menu (l1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METaNIaMH, peakiui
HEWTpalnu3aluu, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METalIa IPYTUM U3
pacTBOpa COJM, pEIICHUWE OHKCHEPUMEHTAIBHBIX 3aJad 1o TeMe «Baxkuelmme Kiaccel
HEOPTraHUYECKUX COCTMHECHHI.

Ilepuoanyecknit 3axon u Ilepuoamyeckass cucremMa XumMH4yeckux diementros JI. M.
MenpeneeBa. CTpoeHue aToMoB. XMMHYeCKas CBSA3b. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MOMBITKUA KIAacCU(UKAIIMKM XUMHUUYECKUX JIEMEHTOB. [loHsATHE O Tpymmax CXOJIHBIX
AJIEMEHTOB (II€JIOYHBIC U IIEeJIOYHO3EMENbHbIE METAlIbl, TaIOT€Hbl, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIPOKCUIBL.

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema Xxumudeckux odnemeHtos JI. N
MenneneeBa. KopoTkonepuonHas u JMHHomepuoaHas ¢opmbl [leproguueckoit  cuctemsl
xumuueckux oanemeHtoB JI. WM. MenneneeBa. Ilepuoapl u rpynnbel. DHU3HUECKUA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIIEMEHTA.

Crpoenue aromoB. CoctaB atroMHbIX saep. M3otomnbl. OnekTpoHsl. CTPOEHHE 3JIEKTPOHHBIX
obomouek atomoB TepBbIX 20 xuMHUuUeckux »dJeMeHTOB Ilepmommveckoit cucremsr [[. U.
MenneneeBa. XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoiyiokeHuto B Ilepmoanueckoit
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH W3MEHEHUs pajryca aTOMOB XHMHUYECKHUX DJIEMEHTOB, METATUYCCKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIIaM U TTEPUOJIaAM.

3nauenue [lepuoguyeckoro 3akoHa u [lepruonueckoi cuCTeMbl XUMUYECKUX AJIEMEHTOB TS
pa3BuTus Hayku U npaktuku. [. . Mennenees — yd€HbBIN U TpaXKIaHNH.



Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsipHast) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XUMUYECKHX AJIEMEHTOB. VIOHHASI CBSI3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTENbHBIC peakiiuu. [Iporieccrl OKucIeHus u
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEJIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3IOB BEIIESCTB METAUIOB M HEMETAJLIOB, B3aMMOJICHCTBUE THAPOKCUIA ITUHKA
C pacTBOpaMH KHCIOT U IIEJIOYeH, NPOBEIACHHE OIbBITOB, WILIIOCTPUPYIOIMIUX TMPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpEeHHE, PEaKIIUU Pa3I0KEHUs, COSTUHEHUS).

Meosicnpeomemmnvwie ceasu

Peanm3arusi MeXNpEeIMETHBIX CBA3CH NMPH M3YyYEHUU XMMHH B 8 KIIACCE OCYIICCTBISETCS
4yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBCHHO-HAYYHBIX MOHSTHH, TaK W TMOHSTUH, SBISIONIIXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Iue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAay4HbIN ()akT, TUNOTE3a, TeOpHUs, 3aKOH, aHAIU3,
CUHTE3, KiaccuuKamms, TMEPHOJUIHOCTh, HAONIOJCHUE, OSKCICPUMEHT, MOJCIUPOBaHUE,
HU3MEpEHHUE, MOJICTh, SIBJICHHUE.

@duzuka: wmarepusi, aroMm, DOIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHJA, H30TOIMbI,
PaMOaKTUBHOCTh, MOJIEKYNa, OJJIEKTPUYECKUN 3apsl, BEIIECTBO, Tello, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3WYECKHE BEIMYUHBI, CIUHUIBI HM3MEPEHHUs, KOCMOC, IUIAHETHI,
3B€31561, CoHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpasIbl, TOPHbIE TTOPOJIbI, MOJIE3HBIE UCKOTAeMBbIE,
TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeECKasi peaKust

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema Xxumudeckux odnemeHtos JI. N
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKUX 3JIEMEHTOB
NEPBBIX TPEX IMEPUONOB, KA, KAIbLUUSA M UX COCAUHEHMH B COOTBETCTBHH C IIOJIOKEHUEM
2J1eMEHTOB B llepnonnueckoil cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHMOCTh CBOMCTB BEIIIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKN U BU/Ia XUMUUECKOHN CBSI3H.

Knaccuukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIECTB. XHUMHYECKHUE CBOHCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JINYHBIM KJIaCCaM HEOPraHUYECKHUX COCIMHEHUH, TeHETUYECKas CBA3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX peakUuil MO pa3iNuYHbIM IMpU3HAKaM (10 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKLUHU BEILIECTB, M0 TEMJIOBOMY 3(p(eKTy, IO M3MEHEHUIO CTENIEHEH OKUCIIEHUS
XUMHUYECKHX AJIEMEHTOB, 110 00PaTUMOCTH, 110 YJaCTUIO KaTalu3aTropa). DK30- U 3HJO0TEPMUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonsite o ckopocTH xumuueckod peakuuu. [loHsTHE 00 OOpaTHMBIX M HEOOpPaTHMBIX
XUMHUUYECKUX peakuusax. IIoHATHEe 0 TOMOTeHHBIX U reTeporeHHbIX peakuusax. l[londarue o karamuse.
[TonsaTe 0 XMMHUYECKOM paBHOBecuU. DAKTOPHI, BIUAIOIIME HA CKOPOCTh XUMUYECKON PEAaKIMU U
M0JIOKEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, JJIEKTPOHHBIA OajaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHME YpaBHEHHH OKHUCIIUTEIBbHO--BOCCTAHOBUTEIBHBIX
PEeaKIMii ¢ UCIIOJIb30BAaHUEM METO/1a SJICKTPOHHOTO OaaHca.



Teopust 3IEKTPOIUTHUUECKON TUCCOLUAIMU. DJIEKTPOJHUTHI M HEIIEKTPOIUTHI. KaThOHBI,
aHUOHBI. MeXaHU3M JUCCOLMAIUH BEIIECTB C Pa3IM4YHbIMU BUIAMH XUMHUYECKOW cBs3u. CTeneHb
nuccouuanui. CHUIIbHBIE U C1a0ble 3JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YcClIOBUS NMPOTEKaHUS PEaKIMil MOHHOTO OOMEHa, IOJIHBIE U
COKpaIllEHHBbIE HMOHHBIC ypaBHEHHsS peakuuil. CBOHCTBa KHCIOT, OCHOBAaHUW W COJIEM B CBETE
MPEJICTABICHUIA 00 3JIEKTPOIUTHYECKOH auccoruanyu. KauecTBeHHbIe peakiiny Ha MOHBL. [loHsaTHe
0 TUJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIGHHE C MOJIEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIEeCTB —
METAJIJIOB M HEMETAJUIOB (TpaduTa U aaMasa), CI0KHBIX BEHIECTB (XJIOpH/Ia HATPUS), HCCIICA0OBAHNE
3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOW pPEaKUMHd OT BO3ACUCTBUS PAa3IMYHBIX (PaKTOPOB,
UCCIIEIOBaHUE JJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca JTUCCOLMALUU KHCIOT,
menodyed U cojeil (BO3MOXHO HCIIOJIb30BaHHME BHUJEO MAaTEpHUaoB), MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLINX MPU3HAKK TPOTEKaHWs peakUuid HOHHOro oOMeHa (oOpa3oBaHME OCaJKa,
BbIIEJICHUE Ta3a, OOpa30BaHUE BOJbl), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIMIA (TOpEeHUE, peakluHu pas3lIoKEHUs, COCIWHEHUs), pacro3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOINBIO KAayeCTBEHHBIX pEaKIMi Ha HOHBL, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyuibl M MX coeIMHEHUSA

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOESHHSI aTOMOB, XapaKTepHBIE CTETICHU
okucienusa. CtpoeHune u (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TallOT€HOB. XHMHYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJCIHCTBHE € MeTaUlaMM, HEMeTaUlaMM, IIeJIouaMu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHE CBOMCTBA, MOJIydeHUE, NMpuMeHeHue. JleiicTBue
XJIOPa M XJIOPOBOJOPOAA Ha OpPraHM3M 4eJIOBeKa. BakHeWIIMe XJIOpUAbl M MX HaX0XJICHUE B
IIPUPOJIE.

OObmass xapaktepuctuka 31eMeHToB VIA-rpynnbl. OcoOE€HHOCTH CTpPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHne U (QU3NYECKHEe CBOMCTBA MPOCTHIX BEUIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAU(UKAIIUHN KHCIOPOa U cepbl. XMMUYECKHE CBOMCTBA CEpHI.
CepoBosiopoJi, CTpoeHue, pU3nuecKue U XuMuieckrue cBoiictBa. OKCHIBI cepbl KaKk MpeACTaBUTENN
KHCIOTHBIX OKcuaoB. CepHasi KuciaoTa, (U3NYECKHE M XHUMHUYECKHEe cBoHcTBa (00IIMe Kak
MIpe/ICTaBUTENsl KJlacca KHUCIOT U creunduyeckue). XuMUYECKHe peakIuH, JeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO CIoco0a MOoJy4deHus: cepHol KucioThl. [Ipumenenue cepHoit kucinotsl. Comnu
CepHOM KHUCIIOThI, KAUeCTBEHHAsl peaklus Ha cynab(paT-uoH. HaxoxxneHue cepbl U €€ coelMHEeHUH B
npupoae. XUMHUECKOE 3arps3HEHHE OKpPYXKAIoIIeH Cpelbl COCIUHEHUSIMH cepbl (KUCIOTHBIE
TOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHuUS.

OOmast xapaktepucTuka dyeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, pacClpOCTpaHEHHUE B IPUPOJIE, PU3HMUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor a3zora B mpupoae. AMMHak, ero (pu3Mueckue U XUMUYECKHE CBOMCTBA,
nosiydueHue u npuMeHenne. Coau aMMOHUS, UX (QU3HYecKre U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.
KayecTBeHHast peakiusi Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MoyiyueHue, (pu3nyeckue U
XMMHAYECKHe CBOicTBa (OOIIME Kak TMpeICTaBUTENsl Kilacca KUCIOT M CHEHU(pHUYECKHE).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX ya00peHui. XumMuueckoe
3arpsi3HEHUE OKpY Karollel cpebl COETUHEHUSIMU a30Ta (KUCIOTHBIE TOK/H, 3arpsi3HEHUE BO3AyXa,
noyBsl 1 BoJoéMOB). Pocdop, annorponHsie Monupukanun pochopa, puznyeckre 1 XUMHIECKUE
croiictBa. Oxcupa docdopa (V) u dochopnas kucnora, U3NIECKUE U XUMHUYECKHUE CBOWCTBA,
nonydeHue. Mcnonb3oBanue ¢hochaToB B KauecTBE MHHEPAIBHBIX YI0OpEHUH.



OO6mass xapaktepuctuka d37meMeHTOB |VA-rpynmbel. OcCoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUS. YTIEepOoJl, aUIOTPONMHBbIE MOIM(UKAIMH, PAaCIpOCTpaHEHHE B
npupoje, pu3nUeckue U XMMUYECKHe CBoWCTBa. Axcopbums. KpyroBopor yriepoaa B mpupoje.
Oxcuapl yriaepoaa, ux (Qpu3nmyeckrue M XMMHYECKHE CBOMCTBA, JCWCTBUE Ha KUBBIE OpPraHU3MBI,
MOJy4YeHHe W MPHUMEHEHHE. DKOJOrMYecKrue mpolieMsbl, CBsA3aHHbIE ¢ okcuaom yriaepoma (I1V),
TUIOTE3a TI00aTBHOTO MOTETUICHUS KIIMMATa, TapHUKOBBIN 3 (eKT. YronpHas KUCIOTa U €€ COJH,
X (U3NYECKHUe U XMMHYECKHE CBOMCTBA, MOJIyueHHEe M IpuMeHeHue. KadecTBeHHas peakuusi Ha
KapOoHaT-uOHBI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUILIUHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO035UCTBE.

IlepBoHayasibHbIE NOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX YIJEepoja
(MeTtaH, 3TaH, 3TWJIEH, alETHIEH, 3TaHOJI, INIMLEPHUH, YKCyCHas KucioTa). [IpupoaHble HCTOUYHUKU
YTJIEBOJIOPOIOB (YTrojib, MPUPOJAHBIN Ta3, HEPTH), MPOAYKTH X MepepaboTku (OEH3MH), UX POJIb B
ObITYy W TPOMBINIICHHOCTH. [loHATHE O OMONOTMYEeCKH Ba)KHBIX BEIECTBAX: JKHUpaX, OelKax,
yII€BOJaX — W HX POJIM B JKU3HU ueloBeKa. MarepuaibHOE €JUHCTBO OPraHMYecKUuX H
HEOPraHUYECKUX COCAUHEHUH.

Kpemuuii, ero d¢usnueckue u XHUMHUECKHE CBOICTBa, IMONIY4YCHHE M TMPUMEHEHHE.
Coenunenus kpeMmHus B npupojae. Obume npeacrasienus 06 okcune kpemuus (1V) u kpemuueBoi
kuciore. CHIIMKAThI, X MCIIOJIb30BaHKUE B OBITY, B IPOMBIIIJICHHOCTU. BaxkHeine crpoutenbHbie
MaTepualibl: KepaMuKa, CTEeKJIO, LEMEHT, OeToH, jkene300eToH. Ilpobiembr OGe3o0macHOro
WCIOJIb30BAaHUS CTPOUTENBHBIX MAaTEpUaIoOB B MOBCEAHEBHON )KU3HHU.

Xumuueckuii 3xcnepumenm:

u3ydeHne oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOIMCTB COJITHOW KHCJIOTBI, IPOBEICHUE
KAueCTBEHHBIX pPEaKLUMM Ha XJIOPUJI-UOHBI U HAONIIOJECHHWE IMPHU3HAKOB UX INPOTEKAHMSI, OIBITHI,
oTpaxkaromue (U3NYecKHue U XMMHUYECKHE CBOMCTBA TajJOreHOB M MX COEJUHEHUH (BO3MOXKHO
UCIOJb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C 00pa3namMM XJOpPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ oOpasumaMu ceppl M €€ COEIUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHAIOB),  HaOMIOZCHWE  Tpollecca  OOyIJIMBaHUS ~ caxapa  MOJ  JEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3y4eHHE XMMUYECKHX CBOWCTB pa30aBIEHHOW cepHOMU
KHUCJIOTHI, MPOBEJCHHE KAueCTBEHHOW peakUuu Ha cynb(haT-MoH W HaOJIoJIeHHE Npu3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMHU a30Ta, (ochopa M HUX COEAMHEHUN
(BO3MOYKHO HCIIOJIb30BAHME BMJIEOMATEPHAIIOB), 00pa3llaMyu a30THBIX U (POCHOPHBIX YIAOOPEHU,
NoJIy4eHue, cooupaHue, paclio3HaBaHUE U U3yueHHe CBOMCTB aMMHaKa, IPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (pochaT-MoH U U3yUYeHHE MPU3HAKOB UX MPOTEKaHUsI, B3aUMOJICHCTBIE
KOHUEHTPHUPOBAHHON a30THOW KHUCIIOTHI C MEJbIO0 (BO3MOXHO MCIIOJIb30BAHUE BHUJECOMATEPHAIIOB),
M3Y4YeHHE MOJeNel KpHUCTAUIMYECKUX PeIETOK anmasa, rpadura, QynnepeHa, 03HaKOMIIEHHE C
MPOIIECCOM  a/ICOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M yCTPOHCTBOM
NpOTHBOra3a, MOJy4YeHue, coOupaHue, pacrio3HaBaHME M W3Y4YE€HHE CBOMCTB YIJIEKUCIIOrO rasa,
MIPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBI U HU3y4YEHHE MPU3HAKOB HMX
MPOTEKAaHUs, O3HAKOMJIEHHE C TMPOAYKUMEH CHUJIMKATHOW TPOMBIINUIEHHOCTH, peIlleHue
AKCIIEPUMEHTATBHBIX 33134 10 TeMe «BakHele HeMeTallIbl U X COSTUHEHUS.

Metaibl M X COeTMHEHUS

OO6mas xapakTepucTUKa XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHMM UX IMOJIOKEHUS
B llepnogmueckoit cucreme xumuueckux sieMmeHToB J[. M. MenpaeneeBa M CTPOEHHMsS aTOMOB.
Crpoenue MeramaoB. MeTtaliMueckasl CBA3b M MeTaJuIMYecKas KpHUCTaIM4ecKas peréTka.
DNEKTPOXUMHUYECKUN psifi HaNpspKeHU MeTtaioB. Du3nueckrue M XUMHUYECKHE CBOMCTBa
MeTtaisioB. OOmue crnocoObl moidy4deHus: MeTaiioB. [loHATHE O KOppO3MHM METauIOB, OCHOBHBIE



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

[[{enounble MeTaIUIBL: MOJIOkKEHUE B [leprnoanueckon cucteMe XuMuyeckux anementos /1. WM.
MeHeneeBa, CTpOCHHE UX aTOMOB, HAXO0XACHHUE B Ipupojie. Pu3ndeckue U XUMHUYECKUE CBOMCTBA
(Ha mpumepe Hatpus U Kanusi). OKCHIBI U THUIPOKCUJIBI HATpUs U Kanus. [IpruMeHeHne menouHbIX
METAJUIOB U UX COCIMHEHUH.

[IlerouHO3EeMENBHBIE METAJIIIBI MAarHUM M KaJIbLMW: 10J0KeHUe B [lepuoandeckoit cucreme
xumuyeckux sneMeHtoB JI. M. MenpneneeBa, CTpoeHHME HMX aTOMOB, HAxXOXKJIEHHE B IPHUPOJE.
dusznueckue M XMMHYECKHE CBOMCTBA MarHus M KajbUusa. BaxkHednme COeIUHEHHUs KalbLus
(oxcua, ruapoKcu, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMmunuil: nonoxenue B llepuommueckoi cucreme xuMuuyeckux sieMeHros I, M.
MeHneneeBa, CTpoeHUE aToMa, HaxOoXxAeHUE B npupoje. dusmyeckne M XMMHUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCUIA ATFOMUHHUS.

Keneso: mnonoxenue B Ilepronuueckod cucreme xuMuueckux oanemeHtoB J[. U.
MenpeneeBa, CTpoeHUE aToMma, Haxo)kJaeHue B mpupone. duznueckue U XMMHUYECKHE CBOWCTBA
xkerne3a. Okcuapl, ruapokcuasl u conu skenesa (1) w xenesa (I1), ux cocras, cBoicTBa M
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMy METaVIOB U CIUIABOB, UX (PU3MUECKUMU CBOMCTBAMHU, U3yUEHUE
PE3yNIbTaTOB KOPPO3HHM METAIIOB (BO3MOXXHO HCIOJIB30BaHUE BHAEOMATEPUAIOB), OCOOEHHOCTEN
B3aMMOJICHCTBUS  OKCHMJA KalblUd M HAaTpus ¢ BOAOM (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), MHCCJIEIOBAaHUE CBOMCTB JKECTKOM BOABI, IpoOIEcCa TOPEHUs Keilesa B
KHCII0pOo/ie (BO3MOXKHO HCIIOJIb30BAHKUE BUIEOMATEPHAIIOB), IPU3HAKOB IPOTEKAHUS Ka4€CTBEHHBIX
peakiuii Ha WOHBI: MarHWs, KaJblUs, alOMHHUSA, IHHKA, sxene3a (1) u xenesa (M), mexu (I1),
HaOJI0ZICHNEe U ONMMCAHUE MPOLECCOB OKPALIMBaHMS IUIAMEHM MOHAMM HATpHsl, Kalusd M KalbLus
(BO3MOYKHO HCITOJIb30BaHUE BHUJEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBONCTB T'MIPOKCHIA
ATIOMUHMS U TUIPOKCHJA LIMHKA, PELIeHHE SKCIEPUMEHTANIBHBIX 3a7ad no Teme «Baxueiimue
METaJUIbl U UX COCTUHEHUSD.

XuMus M OKpy:Kamowmas cpeaa

BemecrBa 1 marepuanbl B IOBCEAHEBHOM >KM3HM 4YeEJIOBEKAa. be30nacHoe HMCIONIb30BaHUE
BEUIECTB M XMMMUYECKHUX peakiuii B ObiTy. [lepBas mnomomb OpH XUMHYECKHX OXOrax u
OTpaBJICHUSIX.

XUMHUECKOe 3arpsi3HEHHE OKpy»Karolled cpenbl (MpeaenbHas JOMYCTHMas KOHLIEHTpAIUs
Beniects, nanee — [1JIK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MpooIIeM.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHUAIbI).

Mesicnpeomemmunie céasu

Peanmu3anus MexXnpeaIMeTHBIX CBA3EH NPU M3YYEHHH XMMHUHU B 9 Kilacce OCYLIECTBIISIETCS
yepe3 MCIOJIb30BaHUe KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIOLINXCS
CUCTEMHBIMU JIJIS1 OTJENBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAYUHBIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHUHTE3, Kiaccu(ukanus, MNEepUOJUYHOCTb, HAOJIOEHNE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHue, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3(PPEeKT, TEXHOJIOTUS, MaTepHAIIbI.

®dusuka: wmarepus, aroM, DJEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIWJA, H30TOIBI,
paiMOaKTUBHOCTb,  MOJEKYJa, JJIEKTPUYECKHM  3apsii, IMPOBOJHUKH, IOJYIPOBOJHUKH,
TUDJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TeIO, O0BEM, arperaTHOe€ COCTOSHUE BEUIeCTBa, ras,



pacTBOp, PaCTBOPHMOCTh, KPUCTAUIMYECKAs PEHIETKA, CIIIABbI, (PU3NYECKUE BETUYMHBI, CIHHULIBI
U3MEPEHUS, KOCMUUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, CoHIIE.

buonorusi: ¢Qotocunres, npixanue, Ouocdepa, IKOCUCTEMa, MHUHEpPAIbHbIE YIOOpEHHUS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

I'eorpadust: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MTOPOIbI, MOJIE3HBIE NCKOIIAeMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOIO OOIIEro 0o0pa3oBaHUS
JOCTUTAIOTCS B XO/I€ OOyYeHUS XUMUU B €IMHCTBE Y4eOHON M BOCHUTATEILHOUN JEATEILHOCTH B
COOTBETCTBUH C TPATUIIMOHHBIMU POCCHUHCKUMU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMHU, MPHUHITHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMH IMOBEICHUS U CHOCOOCTBYIOT
IpoLeccaM caMOMO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ANN 00yYatOIUXCsl.

JIMYHOCTHBIE PE3yNbTAaThl OTPAKAIT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTUBHBIX I[IEHHOCTHBIX OPUEHTAIMNA W PACHIMPEHUE ONbITAa IEATCILHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OTCYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHYCCKOMY U HAYYHOMY
HACJICIUIO0, TIOHMMaHWs 3HAYCHHS XHUMHYECKOH HAyKH B JKH3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HH(pOpMAIMEl O MEPeqOBBIX JOCTHUKEHHMSIX M OTKPBITHSIX
MHPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MHpa
M 00I1IEeCTBA;

2) rpasKIaHCKOr0 BOCTIMTAHUSI:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMax U TMPaBWJIAX MEXJIMYHOCTHBIX OTHOILIECHUN B
KOJIJIEKTUBE, KOMMYHHKaTHUBHOM KOMIIETEHTHOCTH B 001IeCTBEHHO MIOJIC3HOM,
y49e0HO-HCCIIeIOBATEIIbCKOM, TBOPUYECKOH W JPYrMX BHJAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOM NEATETBLHOCTH IMPH BBHIMOJHEHUH Y4eOHBIX, IMO3HABATEIbHBIX 3ajad,
BBITIOTHEHUH XMUMHYECKUX OJKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX TPOEKTOB, CTPEMIICHUS K
B3aMMOIMOHMMAHUIO U B3aWMOIIOMOIIM B TIpoOIlecce ITON Yy4eOHOU NesTENbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJICHUE U MOCTYITKA CBOUX TOBAPHUIICH C MO3UIIUU HPABCTBECHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKHE  MPEACTaBICHHS O  BEIIeCTBE M XHMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH W COCTAaBISIONIUE OCHOBY JUIS
MMOHVMAHHS CYIIHOCTH HAyYHOW KAapTHHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTUS MPHUPOJBI, B3aUMOCBS3AX YEIOBEKa C MPUPOJHON Cpeloi, O POJIM XUMHUHU B MO3HAHUH
3TUX 3aKOHOMEPHOCTEI;

MMO3HABATEIFHBIE MOTHBBI, HAMPABJICHHBIC HA TIOJYyYCHHE HOBBIX 3HAHWA 10 XHMHH,
HEOOXOUMBIC 1T  OOBSACHEHUS HAOJIOIaeMBbIX IIPOIECCOB W SBJICHUH, IT03HABATEIHHOM,
MH()OPMAIIMOHHON M YUTATENBCKON KYIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBLHON pabOTHI ¢
y4eOHBIMA TEKCTaMH, CIPABOYHOW IJUTEPATypOil, JOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYEHHWIO W TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTHh K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIIEOBATENbCKONW AEATeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) opMHUpOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO, YCTAaHOBKH
Ha 3JIOpOBBIM 00pa3 >KU3HH, OCO3HAHUE TIOCIEACTBUNA K HEMPUSATHE BPEIHBIX MPUBBIUEK
(ymotrpeOneHusi anKoOroiisi, HApPKOTUKOB, KYpEHHs), HEOOXOJUMOCTH COOIIOACHHS TPaBUI
0€301acHOCTH MPU 00paIEHNH ¢ XUMHUYECKHMHU BEIIECTBAMH B OBITY M peabHOM KH3HU;



5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YYEHHUIO mpodeccuil u Tpyaa pasMyHOTO POja, YBaXKEHHE K
TPYLy U pe3yJbTaTaM TPYAOBOU JEATEIbHOCTH, B TOM YMCJIE HA OCHOBE IPUMEHEHMS NPEIMETHBIX
3HAHUN MO XMMHUU, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOJIOJKEHUS 00pa3oBaHus
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHH, OOUIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, YCHEeIHON TPOodeCCHOHATBHON NEATEILHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHUU,
TOTOBHOCTD a/IalITUPOBATHCS B MPOPECCHOHATBHOM Cpe/ie;

6) 9K0JIOTHYECKOT0 BOCTIUTAHUSI:

HKOJIOTMUYECKU IIeJIeco00pa3Hoe OTHOIICHHE K MPUPOJE KaK MCTOYHHMKY >KU3HM Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHMSA, NMOHMMaHUE IICHHOCTU 3JI0pOBOr0 M Oe3omacHOro obpasa >KW3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3NUYECKOMY U IICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUE
LIEHHOCTU COOJIOZICHHsI MpaBuil 0€30MacHOrO MOBeIeHUsl Impu paboTe ¢ BellecTBaMH, a TaKkKe B
CUTYALUX, YTPOXKAKOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATH 3HAHMS, MOJTyYaeMble MIPH W3YYEHUH XUMHH, JJIS PEIICHUs 3a/ad,
CBSI3aHHBIX C OKDPYXAUIEH MNPUPOJHON CpEIoOW, Uil TOBBILICHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYPbl, OCO3HAHHs TJIOOATBFHOTO XapakTepa HKOJOTMYECKHX MPOOJIeM W MyTell WX pelleHus
MIOCPEICTBOM METOAOB XHWMHH, HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B
ITI03HABATEJIBHONW, KOMMYHUKAaTUBHON Y COLMAJILHOMN IIPAKTUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pPE3yIbTAaTOB BBIACIAIOT 3HAYUMBbIE IS (HOPMHUPOBAHHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIC TOHITHS (3aKOH, TEOpHs, MPUHIMUII, TUMOTe3a, (PakT, cucrema,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
mpeaMeTax M TMO3BOJISIOT Ha OCHOBE 3HAHUUM U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
[[EJIOCTHOM Hay4YHOW KapTWHE MHpa, U YHHBEpcajbHble ydeOHble AeWcCTBHs (TIO3HABATENbHBIE,
KOMMYHHMKATUBHBIE, PETYJIATUBHbBIE), KOTOpbIE 00ECIeYnBalOT (POPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSTEIILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE Y4eOHbIe 1eCTBUS

ba3oBble JJjornueckue geMcTBUA:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTHYECCKOT'O MBIIIJICHUA HpI/I 0OCBOCHHNU 3HaHI/II\/'IZ paCKpI)IBaTI)
CMBICJI XUMHUYCCKHUX HOHHTHP'I (BI)I)IGJ'ISITI) nux xapaKT epHBIG HpI/I3HaKI/I, yCTaHaBJ'II/IBaTB B3aUMOCBA3b
C IPYyTUMU TOHSTHUSIMHU), UCTIOTB30BaTh MOHATUS JUISI OOBSICHEHUS OTAETbHBIX (AaKTOB U SBJICHMUIA,
BBIOMpATh OCHOBAaHUS W KPUTEPUU ISl KiacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peaKuHﬁ, yCTaHaBHI/IBaTI) HpI/ILII/IHHO-CJ'IeI[CTBeHHBIG CBA3HU MG)K)Iy O6”I>GKTaMI/I HSyHCHHﬂ, CTpOI/ITI)
JIOTUYCCKUC paCCy)I(JleHI/IH (I/IH}IyKTI/IBHI)Ie, )IeJIYKTI/IBHI)Ie, 110 aHanorym), aeJlaTb BBIBOABI H
3aKIIIOUCHUS

YMEHUE MPUMEHSTh B MpPOILECCe MO3HAHMS MOHATUA (MPEIMETHbIE U METanpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XUMHUH, MpeoOpa3oBbIBATH LIMPOKO
HpI/IMeHSIeMI)Ie B XUMHHU MOJICIIBHBIC HpeJICTaBHeHI/IH — XI/IMI/I‘-IGCKI/Iﬁ 3HAaK (CI/IMBOJ'I BJ'IGMGHTa),
XuMuueckas (opMmyna U ypaBHEHHE XHMHYECKOM peakuud — TpU pelieHuH ydeOHo-
MO3HABATEJIBHBIX 3a/1a4, C YYETOM 3TUX MOJEJBHBIX MPEICTABICHUN BBIABISTh U XapAKTEPU30BaATh
CyHIeCTBeHHI)Ie HpI/ISHaKI/I szqaeme O6’BGKTOB — XUMHUYECCKHUX BCIICCTB U XUMHNYCCKHUX peaKIII/If/'I,
BBIABJIIATH 061111/16 SaKOHOMepHOCTI/I, HpI/I'-II/IHHO-CJ'Ie)ICTBeHHBIe CBsSIBN U HpOTI/IBOpe‘II/IH B I/ISyT-IaeMI)IX
MPOLECCAX U SBIEHUSX.

ba3oBble uccjaeaoBaTebCkue AecTBUSA.



YMEHHE UCIOJIb30BaTh IOCTABIECHHBIE BOIIPOCHI B KAYECTBE NHCTPYMEHTA IIO3HAHMS, a TAKKE
B KaueCTBE OCHOBBI JJIs1 (DOPMUPOBAHMS TUIIOTE3HI M0 MPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUM;

IpUOOpeTeHUe OonbiTa M0 IUIAHUPOBAHUIO, OPraHU3alMd W IPOBEICHUIO YYEHHYECKUX
HKCIEPUMEHTOB, YMEHUE HAONI0ATh 3a XOJOM IIPOLECCa, CaMOCTOSATENILHO MPOrHO3UPOBATh €ro
pe3yabTar, (GOopMyIupoBaTh OOOOIIEHHS W BBIBOJABI MO pE3yjibTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIIaHHOM padoTe.

Pa6ora ¢ nundopmanmeii:

yYMEHUE BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO PA3IUYHBIX BUJIOB U
¢dbopM mpencTaBiEHUs, MOJNyYaeMyI0 W3 pa3HbIX HMCTOYHHUKOB (HAYYHO-IIOMYJISIpHAS JHTEparypa
XUMHUYECKOIO COJEp KaHMsl, CIIPaBOYHbIE 1TOCOOMs, pecypchl HTepHeTa), KpUTUUECKHU OLIEHUBATh
IIPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE NPUMEHSTh Pa3IUYHbIe METOJbl M 3allpOChl NMPH MOUCKE U 0TOOpe MHpOpMaIUK U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOJMMBIX ISl BHIIOJIHEHUS y4eOHBIX M MO3HABATEIBHBIX 33134
OTIPEeNeIEHHOTO THIMa, NpUOOpeTeHHe OmbITa B 00JaCTH WCIONb30BaHUS HH()OPMAITMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJAJCHUE KYJIBTYPOH AKTUBHOI'O HCIIOJIB30BAHMS Pa3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpaTh ONTHUMaJIbHYIO (OpMy INpeAcTaBiIeHUs
nHbOpMAlMM W WJUTIOCTPUPOBATH pEIIacMble 3a7aydl HECIOKHBIMH CXEMaMH, JharpaMMaMH,
npyrumu popMamu rpaduKu U 1X KOMOMHALIUSAMU;

YMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B Ipolecce Y4eOHOH M HCCIIeA0BaTENIbCKOM
JesITeIbHOCTH HH(POPMALIMIO O BIUSHUM IPOMBIIIICHHOCTH, CEJIbCKOTO X03siiCTBa M TpaHCIIOpTa Ha
COCTOSIHHE OKPYKAOLIEH IPUPOAHON CPEABI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 33/1aBaTh BONPOCHI (B XO€ auanora 1 (Win) JUCKYCCUH) 110 CYILECTBY 00CyKaaeMon
TeMbl, JOPMYIUPOBATH CBOU MPEATIOKEHNUS OTHOCUTEIIBHO BHIMOIHEHUS MPeI0KEHHON 3a1auu;

YMEHHUS MIPE/ICTaBIATh [OJIyY€HHbIE PE3yIbTaThl I03HABATEIbHON IE€ATEIBHOCTU B YCTHBIX U
MMCBMEHHBIX  TEKCTax; JieNaTh MPE3CHTALUI0  PE3yJIbTaTOB  BBIMOJIHEHHUS XMMHUYECKOIO
JKCHepuMeHTa (Ja00opaTOpPHOTO OMbITa, JIAOOpPaTOPHONW paboThHl MO HCCIEI0BAaHUIO CBOMCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABaTENbHOM U
HCCIIEIOBATENbCKOM JESITENbHOCTH NPU PELLIEHUH BO3HUKAIOLIUX MPOOIeM Ha OCHOBE yuéTa 00ImMX
MHTEPECOB U COIJIACOBAaHUS MNO3MLUH (00CyXAeHHs, OOMEH MHEHUSIMH, «MO3IOBbIE IITYPMBI»,
KOOpJMHAIMsI COBMECTHBIX JEHCTBUI, ONPEIEICHUE KPUTEPUEB T10 OLIEHKE KaYECTBA BHIIIOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA:

YMEHHE CAMOCTOSTEIBHO OINPEAEIATh LEIN ACATEIbHOCTH, IUIAHUPOBAaTh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JIEATEIbHOCTD, BHIOMpATh Hanboee
s dexTuBHBIC CITOCOOBI PEMICHNS YUeOHBIX M TT03HABATEIBHBIX 3aa4, CAMOCTOSTEIFHO COCTABIIATh
WY KOPPEKTUPOBATH MPEJIOKEHHBIM AITOPUTM JACUCTBUN NPHU BBINOJHEHUN 3aJlaHUM C Y4ETOM
MOJTyYeHUsT HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX, OLEHHBATh
COOTBETCTBHE IOJYYEHHOTO pe3ysbTaTa 3asBJIEHHOM I€IM, YMEHHE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEe/JIaraeéMble B YCIOBUU 3a/IlaHUH.

HPEAMETHBIE PE3YJIbTATHBI
B cocraBe mpeaMETHBIX PpPe3yNbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO  COACPIKAHMS,
YCTAaHOBJICHHOTO JaHHOW QeaepanbHOil  pabodeil MmporpaMMoi, BBIJAECISIIOT: OCBOEHHBIE



oOy4aroluMucs HaydHble 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUIA, crieriupuuecKkue Jisi MpeaAMETHON
obnmactu «XUMHS», BUIBI JIEATEIHHOCTH TO IMOJYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAlnH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CUTYAI[HsX.

K koHny oOyuyenuss B 8 kjacce mpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IIOHATHI: aTOM, MOJEKYJa, XUMHYECKHU
3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELECTBO, CMECH (OAHOPOHAS U HEOJHOPOAHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHasi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJIIpDHAas Macca, MaccoBas JO0JII XUMHYECKOrO JJIEMEHTAa B COCIUHEHUH,
MOJISIPHBIM 00BEM, OKCUJ, KHCI0TA, OCHOBAHUE, COJIb, JEKTPOOTPULIATEIBHOCTD, CTENIEHb
OKHCIICHHS, XUMHYECKas peakuus, KiIacCUu(UKalus peaKIHid: peakuu COSAMHEHUS,
peaKIy pa3iokKeHUs, Peakluu 3aMeIleHus], peakud 0OMEeHa, 9K30- U YHIOTEPMUYECKHE
peakiuy, TeroBol 3PGEeKT peakluu, siApo aToMa, 3JIEKTPOHHBIN CIIOM aroma, aTOMHas
opOuTanb, paguyc aromMa, XUMHUYECKas CBs3b, HOJSpHAs M HENOJIApHas KOBaJEHTHas
CBSI3b, HOHHas CBSI3b, HWOH, KAaTHOH, AaHMOH, pacTBOp, MaccoBas [0Ji1 BEIleCTBa
(IpoleHTHAsE KOHIICHTPAIIUsI) B PaCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX IOHSATHM W HPUMEHATH 3TU
MIOHSTHS TIPU OMMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

MCIIOJIb30BATh XMMUYECKYIO CUMBOJIMKY IS COCTABJICHHUS (DOPMYJT BEIIECTB U yPaBHEHU I
XMMHYECKUX PEAKIIUN;

OINpEAEATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb
OKHUCJIEHHS DJJIEMEHTOB B OMHApPHBIX COEAMHEHUSAX, IPUHAAJICKHOCTh BELIECTB K
ONpeNIeIEHHOMY ~ KJacCy COEAMHEHUMH 1o ¢opmynaM, BHJ XHUMHYECKOH CBA3M
(KOBaJIeHTHas U NOHHAs) B HEOPTAaHUYECKUX COCIMHEHMSX;

packpsiBaTh cMmblca Ilepmonnueckoro 3axkona /[[. M. MenneneeBa: neMOHCTpHUpOBATH
MMOHMMAaHUE MEePUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX DJIEMEHTOB OT HX
nosioxkeHus B [lepuoguueckoil cucTeMe, 3aKOHOB COXpPAHEHHs MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJpo;

ONMMCHIBATH UM XapakTepu3oBaTb TaOnuuHyro ¢opmy Ilepuoanueckoit cucTemsl
XMMHUYECKHX 3JEMEHTOB: pPa3/IMyaTh IMOHATHS «IJIaBHas mnoArpynmna (A-rpynma)» u
«mobounass mnoarpynna (b-rpymma)», Manele W OOJdbLIME TMEPHOABI, COOTHOCUTh
o003HavYeHUsI, KOTOpble MMelTcss B Tabnuue «llepmonmyeckas cuctemMa XUMHYECKHX
anemenToB JI. M. MenneneeBa» ¢ 4YMCIOBBIMM XapaKTEpUCTUKAMH CTPOCHMS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps] sapa, oOllee YHUCIO DSJIEKTPOHOB U
pacnpeesieHue UX M0 3JIEKTPOHHBIM CII0M);

KJ1acCcu(UIUPOBaTh XMMUYECKHUE 3JIEMEHThI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUYECKUE
peakuuu (MO 4YHUCIYy M COCTaBY YYAaCTBYIOLUIMX B PEAKLUH BEILECTB, IO TEIUIOBOMY
sdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BELIECTB Pa3IHMUHBIX
KJIacCOB,  TMOATBEpKJasi  OMNHMCAaHME  MpPUMEpPaMH  MOJIEKYJISPHBIX  YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

MIPOrHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NMPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUM B Pa3JIMYHBIX YCIOBUSIX;
BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (opMysie COCTUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PacUEThI 10 YPAaBHEHUIO XMMHUUYECKOM peaklinu;



MIPUMEHATh OCHOBHBIE OIEpalMyd MBICIUTEIBHON JAESITEIbHOCTH — aHAIM3 U CHUHTE3,
CpaBHEHHE, 0000IIeHre, CHUCTEeMAaTU3AlMI0, KIacCHU(UKAIUIO, BBISBICHUE NPUYUHHO-
-CJICJICTBEHHBIX CBSI3€M — JUISI U3YYEHHUsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLIHM,
€CTECTBCHHO-HAYYHBIE METOJbI MO3HAHUS — HAOIOJICHUE, U3MEPEHHE, MOJICITMPOBAHUE,
IKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN );

CIIeIOBaTh  MpaBWJIAM  IOJIb30BAHUS XHMHYECKOW TMOCYJ0oi U  JIaDopaTOpHBIM
obopymoBaHHMEM, a TaKXe IpaBuiIaM oOOpalieHUs C BEIIeCTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMH 110 BBITIOJHEHUIO J1a00pPaTOPHBIX XMUMHYECKHX OIBITOB IO MOJTYYECHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEIMIECTB (BOAOpPOAAa W KHUCIOPOJA), MPHUTOTOBICHUIO
pacTBOpPOB C ONPEACIEHHON MACCOBOM J0JIEM PaCTBOPEHHOIO BEILIECTBA, IJIAHUPOBATH U
MPOBOJUTh XUMHUUYECKHE HKCIEPUMEHTHI IO pAaCMO3HABAaHUIO PACTBOPOB IIEIOYEH H
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JIakmMyc, heHodTaaenH, METUIIOPAHXK U IPyTHUe).

K xonmy oOyuenus B 9 kJjiacce MpeAMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH y OO YUAIOIINXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATUNA: XUMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, IPOCTOE BEILECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTD,
3EKTPOOTPULATENBHOCTb, CTEIIEHb OKUCIICHUS, XUMUYECKAs pEaKIUsl, XUMUYECKas CBS3b,
TEIUIOBOM 2(PQeKT peakuuu, MOJlb, MOJSIPHBII O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJCKTPOJUTHUYECKAsT JUCCOIMAIUS, pEaKIMM HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpaTUMBbIC pPEAKIIWH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTaHOBJICHHE, aJUIOTpomnusi, amM(pOTepHOCTh, XHUMHUYECKas CBs3b (KOBaJCHTHas,
WOHHAs, METAJUTMYECKasi), KpPUCTAIUIMYECKas pemeTka, KOPpO3Us METAIOB, CIUIABHI,
CKOpPOCTh XMMHYECKOW peakIuu, mpeaeiabHo qonycrumas konuentpanus [1/IK Bemecta;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHA W TPUMEHSTH ITH
TIOHSTHS MPU OMMCAHUU BEIIECTB M X MPEBpAICHUH;

WCIIO0JIh30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUs (DOPMYJT BEIIECTB M YpaBHEHUHN
XUMHUYECKUX PEAKIUH;

OTIPEIEIATh BaJICHTHOCTh U CTENIEHb OKUCIEHUS XMMHUYECKUX JIEMEHTOB B COCIMHECHHSIX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUI
no QopmynaMm, BHUJ XHUMHUYECKOW CBS3M (KOBaJEHTHAs, WOHHAS, MeETalIM4ecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3aps]l HOHA II0 XUMUUYECKOU (popMyIie, XapaKkTep cpeibl B
BOJHBIX pAacTBOpax HEOPTraHUYECKUX COCAMHEHUH, TUIN KPUCTAIUTMYECKON pPEmIETKH
KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPpUPOBATH €TI0
MOHMMAaHMUEe: OMHCHIBATH M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepumogudeckoit
CUCTEMBI XUMHUYECKUX DJIEMEHTOB: pa3indaTh MOHITHS «TJIaBHAs moArpynna (A-rpymnmna)»
n «mobounas mnoarpynmna (b-rpymma)», Mameie W OoNbIIME TEPHOIBI, COOTHOCHUTH
0003HaYeHMs, KOTOpbIE HWMEIOTCS B TEPUOJUYECKOW TabnmuIe, ¢ YHUCIOBBIMH
XapaKTEPUCTUKAMHU CTPOCHHMSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB MW 3apsj sjapa,
o0Iiee 4uCI0 DMEKTPOHOB M paclpelelieHHe UX MO DJIEKTPOHHBIM CIOSIM), OOBSCHSTH
o01re 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCIMHEHHH B Tpeieax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOJATPYIII C YIETOM CTPOCHUS UX aTOMOB;
KJIaCCU(PUITUPOBATh XWMHUUYECKHE DJIEMEHTHI, HEOPTAHHMYECKHE BEIECTBA, XMUMHUYECKHUE
peakuuu (MO 4YMCIYy U COCTaBY YYAacTBYIOLIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETICHEeW OKUCIICHHUSI XUMHUECKHIX JIEMEHTOB);



XapaKTepu30BaTh (ONMUCHIBATH) OOIINE U CHICIU(PHUECKIE XUMUUECKUE CBOMCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPXkAas OMHUCAHUE MPUMEPAMU MOJEKYISIPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKONW JMCCOIUAIMM KHUCIIOT, IIEI0Ye U COJei,
MOJTHBIE U COKpAUIEHHBIE YPABHEHUS PEaKIMi MOHHOTO OOMEHa, YpaBHEHHUS PEaKIIMi,
MOJITBEPKTAIOUINX CYIIECTBOBAaHHE T'€HETUYECKON CBSA3HM MEXKIY BEIIECTBAMH Pa3ITUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIMTEbHO-BOCCTAHOBUTENBHBIX PEAKIUil MOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIlICHUH B Pa3INYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1Mo ¢GopMylie COeTUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPABHEHHUIO XUMUYECKON peaKIni;

coOnrofaTh MpaBuia TOJb30BAaHUS  XMUMHUYECKONM Tmocyao W 1abopaToOpHBIM
o0OpyJIOBaHHEM, a TakXKe IMpaBWia OOpamleHWss C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIHSMHU IO BBIIOJTHEHUIO JaO0OPATOPHBIX XMMHYECKHX OIBITOB IO MOJYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIIOro ras3a);

MPOBOJIUTh PEAKINHU, MOATBEPKAAIOUINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpomMuA-, HOAUA-, KapOoHat-, Qocdar-,
CHJIUKAT-, CyIb(aT-, THAPOKCHUI-MOHBI, KATHOHBI aMMOHUS M HOHBI U3YUYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX BEILECTB;

MPUMEHSITh OCHOBHBIE OTIEpAIlMM MBICIUTEIEHONW JEATEIIFHOCTH — aHajlh3 W CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMATH3aINIO, BRISBICHHE PUIHHHO-CIICICTBEHHBIX CBS3EH
— 7 U3Yy4YEHMs CBOMCTB BELIECTB M XMUMMYECKMX PEaKIMH, €CTeCTBEHHO-HAay4HbIE
METO/IbI IO3HAHUS — HAOJI0AeHNE, U3MEPEHNE, MOAECTUPOBAHNE, SKCIIEPUMEHT (peabHbII
Y MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c¢
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 1 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. [onsitue o 7 1 bu6mmoreka [IOK
KHUCJIOTaX U COJIAX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 6 1 1 bubnnorexka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK

HCOPTaHNUYCCKUX CO€IUHEHUI

Hroro 1o pasuery 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-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 daeMeHToB Jl. W. 7 hitps://m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHue
aTroMma
X .
. OHMquCKaﬁ CB-SI3I: . Butmorexa LIOK
' KHCIHTEILHO https://m.edsoo0.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUN
bu6mmoreka [IOK
4!
TOro 1o pasierty 15 https://m.edsoo0.ru/7f41837¢c
bubmuorexa [JOK
Peseparoe pems 3 2 AIM https://m.edsoo0.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME



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 Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyonenue 3HaHUN Bbu6mmoteka [JOK
1.1 4
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 9 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 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
s | e s :
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snewemos VAspyams Ason foogopui | 7 ;  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
e | e o . | , o ox
' . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEeANHECHUS
Hroro no pazneny 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. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubmorexa LIOK
) He CBOMCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 hitps://m.eds0o.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
bubnuoreka [{OK
PesepBHOE BpeMs 3 3AIM https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5



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 kiace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKimoHepHOE
obmectBo «M3marenscTBO «lIpocBenicHme
o Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKnoHepHOE

obmectBo «M3naTenpcTBO «IIpocBemnieHue»

METOJAUYECKHUE MATEPUAJIBI 1JI1S1 YYUTEJISA
e ["abpuensn, O. C. Meronuueckoe nocodue k yueOnuxy O. C. 'abpuensna «Xumus». 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.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

[Toptan 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 SKCIIEPUMEHTBI
http://experiment.edu.ru

Kypnan «Mup xumun»

http://chemworld.narod.ru

Kypnan «31eMeHTbI»

http://elementy.ru/chemistry

decTUBaIb MEJArOTHYECKUX UlIeH «f Uy Ha ypOK»
http://festival.1september.ru/subjects/4/
«Y4uurenbcKas ra3eray

http://www.ug.ru/

Poccuiickuii o6pa3oBarenbHbIN OpTA
http://www.school.edu.ru/

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

Bcepocculickas onuMIinana mKoJIbHUKOB IO XUMUU
http://chem.rusolymp.ru
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