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INOACHUTEJIBHASA 3ATINCKA

[IporpaMma Mo XUMHM Ha YpOBHE OCHOBHOTO OOINEro oOpa3oBaHMs COCTABICHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00Opa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOILIEro
oOpazoBanms, mpexacraBieHHbIx B PI'OC OOO, a Ttakxke Ha OCHOBe GeaepalibHOM pabodeit
IpOrpaMMbl BOCIIUTAHHSI M C Y4ETOM KOHIICTILIMU IpernojaBaHus y4yeOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHbIX opranu3anusix Poccuiickoir @emepariui.

[IporpamMma mo xumun Ja€t NpeAcTaBiIeHUE O IENIX, 00ell cTpareruu o0y4yeHus, BOCUTaHUS
U pa3BUTUs OOYyYarOIIMXCS CpEeACTBaMU Y4eOHOro TmpeaMeTa, YCTaHABIMBAeT o00s3aTeabHOe
IIPEIMETHOE COZIEpKAHME, ITPEYyCMATPUBAET PACIIPEAEIEHUE €T0 110 KJIaccaM U CTPYKTYpUpPOBaHUE 110
pazgesnaM M TeMaM I[pOrpaMMbl IO XHMHH, OINpEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTEPUCTUKUA COAEP/KAHUSI, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh HU3YyYEHUS XUMHH C YYETOM
MEXIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00y4aroImuXcs, ONpeAesseT BO3MOXKHOCTH NpPEAMEeTa JUIl pealn3aluu TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW OOpa3oBaTEIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMs, a Takke TpeOOBaHHI K pe3ynbTraraM OOy4YeHHs XMMHHM Ha ypOBHE IeJied U3Yy4eHUS
IpeJMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU JIEATEIHHOCTH O0YYaIOUIErocsl M0 OCBOEHUIO
y4eOHOTO CO/IepIKaHMS.

3HaHME XMMHUU CIYKXUT OCHOBOM Juisi ()OPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MPEJICTABICHU O MaTepUAIIbHOM EIWHCTBE MHpa, BAXHYIO POJb UrparoT (OpMUpYEMbIE XUMHEH
MPEJICTABICHHUS] O B3aUMOIIPEBPAILICHUSAX SHEPTUU M 00 SBONIONHMM BEUIECTB B MPHUPOJAE, O MYyTAX
pelieHus rio0aabHbIX MPoOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKO,
MUIIEBOH 1 YKOJOTHYECKON 0€30MaCHOCTH, POOIeM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealv3ali BO3MOXKHOCTEH Ui camopa3BUTUA U (OpPMHpPOBAHUS KYJIbTYPHI
JUYIHOCTH, €€ o0IIel 1 (HyHKITMOHATLHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUpOBAaHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
HABBIKOB UX CaMOCTOSITEIbHOW Y4eOHOU NesATENbHOCTH, YKCIEPUMEHTAIbHBIX U HCCIEA0BATEIbCKUX
YMEHHUI, HEOOXOJUMBIX KaK B MMOBCEIHEBHOM JKU3HH, TaK U B MPOPECCHOHATBHON AESITETbHOCTH;

3HAKOMHT CO Clielu(UKON HaydHOTO MBIIIJIEHMS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO MPUPOJBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAllOM B (POPMHPOBAHUHU €CTECTBEHHO-
HAyYHOU IPaMOTHOCTHU O0yYaIOLINXCS;

CocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIHUECKOE 00pa30BaHUE 00ydaroInXCsl.

JlanHble HampaBieHUs B OOY4YEHMHM XUMHUH OOECHEeUMBAIOTCS CIEUU(PUKON Ccoaep KaHUs
y4eOHOro TpeaMeTa, KOTOPBIA SIBISIETCS MEeAarorH4eckKd aJanTUPOBAHHBIM OTpaK€HHEM 0a30BOMU
HayK{ XMMHUU Ha ONPEEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO 00mIero oOpa3oBaHHS OpPHUEHTHPOBAaH Ha OCBOEHUE
OOy4arolMMUCS CUCTEMbl NEPBOHAYAIBHBIX IOHSATHM XWMHUHU, OCHOB HEOPraHWYECKON XHMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX MOHSITHH OPraHMYE€CKOU XUMUHU.

CrpykTypa cozepkaHusi IporpaMmbl 10 XUMHUH c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
Kk e€ u3ydeHuro. CopaepkaHHe CKJIAIbIBACTCSI U3 CHUCTEMbI MOHATHH O XMMHUYECKOM DIJIEMEHTE U
BEIIECTBE U CUCTEMBbI MOHATUHN 0 XUMUYecKoi peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHNU30BaHbI
[0 TMPHUHIMITY IOCIEI0BAaTEIbHOTO Pa3BUTHs 3HAHUNA HA OCHOBE TEOPETHUUECKHX MpPEeICTaBICHUMN
pPa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBIEHUN 00 AIIEKTPOTUTHYECKON AUCCOIMAIINH BEILIECTB B PACTBOPAX.



Teopernueckue 3HAHHUS pacCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKH TMOJYYCHHBIX U
OCMBICIICHHBIX ()aKTOB, PAa3BUBAIOTCS TOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIONHSS
GyHKIIUM OOBSCHEHUS U IMPOTHO3UPOBAHHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEM MPaKTHYECKOTO
IIPUMEHEHHUS U MOTYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl 0 XUMHUH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O XUMHUYECKOM
COCTaBJIAIOLIEH HAYYHOU KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOW MPUPOABI, IEHHOCTHOIO OTHOLIEHUS
K HAyYHOMY 3HAHHMIO U METOJIaM NO3HAaHMs B Hayke. M3ydyeHHe XUMUU IPOUCXOAUT C IPUBJICUEHUEM
3HAHUU U3 paHee U3yYEHHBIX y4eOHbIX NMpeaMeToB: «Okpyxaromuii Mup», «buonorus. 57 kmacce» u
«®Dusuka. 7 Kmacey.

[Ipu u3yyeHMH XMMUHU TMPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM NEATEIbHOCTH YeJIOBEKa U KaK OJHOTO W3
KOMITOHEHTOB MUPOBOM KYJIbTYpBHI. 3a/lada y4eOHOro MpeaMeTra COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHWA — BaXKHEUIMX (HaKTOB, MOHITHHA, 3aKOHOB U TEOPETUYECKUX TOJOKEHUH,
JTOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOTO XapaKTepa, s3blKa HAYKH, B MPHOOIICHUN K HAyYHBIM
METOJIaM IO3HAHUs MPH U3YUYEHUHU BEIIECTB U XUMHUYECKHX peakluid, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATENBHBIX YMEHHUH U UX IPUMEHEHHH B yUeOHO-TI03HABATEIHLHON U Y4eOHO-HCCIe0BATEIbCKOM
JesITeIbHOCTH, OCBOCHUH TPaBUII 0€30M1aCHOT0 OOpaIlleHHsI ¢ BEIECTBAMH B TIOBCETHEBHOM KU3HHU.

[Ipy wW3ydyeHWHM XHMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS BaXHOE 3HAYCHUE
npuoOpenu Takue e, Kak:

— (opMHUpOBaHHE HHTENIEKTYAIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K CaMO0Opa3oBaHMIO,
COTPYJIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHITHIO PEIICHUM, CIIOCOOHON aganTHpOBAThCS K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKOoe MpHOOmeHne OoOyJaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOW NEATENbHOCTH, HAYYHBIM METOJaM IO3HaHUS, (POPMUPYIOLIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMHUU;

— o0ecrieueHHe YCIOBUH, CHOCOOCTBYIOIIMX MNPUOOPETEHHIO OOYYaIOUIMMHKCS  OIbITa
pa3sHOOOpa3HON JesATEeNbHOCTH, IO3HAHWUS W CAMOIO3HAHUWS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMUHBIX BUIOB JESTENbHOCTH;

— ¢opMupoBaHue o01Iel HYHKIIMOHATEHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBSACHATH W OLIEHWBATh SIBICHUS OKPYKAIOIIErOo MHpA, HUCHONB3YyS 3HAHUS U OIBIT,
MOJIy4YEHHBIE TPU U3YyYCHUH XUMUHU, IPUMEHSTh UX MPHU PEIIeHUHU MPoOIeM B TOBCETHEBHOM KHU3HU U
TPYZOBOM AESATEIBHOCTH;

— QopMupoBanue y o0O0ydyarOImMUXCd TYMaHUCTUYECKHX OTHOIICHUHW, MOHWMAHUS IEHHOCTH
XUMHYECKHUX 3HAHUHN JUIsl BBIPAOOTKU SKOJIOTHUECKH 11eTIeCO00pa3HOT0 MOBEIeHUs B OBITY U TPYAOBOH
JEATEIBbHOCTH B LIEJIAX COXPAHEHUs CBOETO 370POBbsS U OKPYKAIOLIEH IIPUPOTHOMN CPEIBI;

— pa3BUTHE MOTHBAIUU K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOEHHS O0IlEYEIOBEYECKMX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpoduiis u
HaIpPaBJIEHHOCTH JAJIbHEHIIET0 00yUeHHUSI.

OOmiee 4McIO 4YacoB, OTBENEHHBIX JUIA M3YyYEHHs XUMHHM Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBanusi, coctaBiseT 136 dacoB: B 8 kiacce — 68 "acoB (2 yaca B HeZleni0), B 9 kinacce — 68 gacos
(2 yaca B HeziEMIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipeamer xumuu. Posib XMMHHK B j)KM3HU YellOBeKa. XMMUSL B CUCTEME HayK. Tena U BellecTsa.
dusnyeckue CBOICTBa BelleCTB. ArperaTHoe cocTosiHME BellecTB. [loHsATHE 0 MeTonax MO3HAHUA B
xuMuu. Yncreie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie 1
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckast ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOcUTENbHAsE MOJIEKYIIsIpHas Macca. MaccoBast
JI0JI1 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Monbs. MousipHass macca. B3auMoCBsA3p KOJMYECTBA, MacChl U 4ucia
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COSAMHEHHH.

du3nyecKkue 1 XMMUUYECKUE SBJICHUS. XUMUYECKas peakus U €€ MpU3HaKU. 3aKOH COXPAHEHUs
Macchl BellecTB. XuUMUYeckue ypaBHeHHs. Kiaccuukanus XUMHUECKUX peakuuid (COeaMHEHHs,
pasoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IOCYAOH, MpaBUiIaMH paboTel B Jjaboparopuu U HpuéMamu
oOparieHust ¢ 1a60pPaTOpHBIM 000PYAOBAHUEM, U3YUCHHE U ONUCaHUE (PU3MUYECKUX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HabOmoaeHne (usnueckux (IJIaBJICHHE BOCKA, TassHUE JIbJa, PAcTUPaHUE
caxapa B CTYyIIKE, KUIIEHUE U KOHJIECHCALUS BOJbl) U XMMHUYECKHX (FOpPEHHME CBEUH, IPOKAIMBAHUE
MEIHON IPOBOJOKH, B3aMMOJEHCTBHE Meja C KUCJIOTOW) sIBIEHUI, HAONIOJAEHHE U ONMCAHUE
MPU3HAKOB TMPOTEKaHUS XUMHYECKHX peakuuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHCIIOTHI C XJIOpUZOM Oapus, pasnoxkeHue ruapokcuna meau (l1) mpu marpeBanuu, B3auMojeiicTBue
xkene3a ¢ pactBopoM cosi Meau (1), n3yuenue cnocoOoB pas3AesieHHs] CMECE: ¢ TOMOIIbI0 MarHuTa,
¢uIbTpOBaHNE, BBIAPUBAHKE, TUCTUIUIALMUSA, XpoMmartorpadus, MPOBEICHHE OYHUCTKU IOBAPECHHOMN
COJM, HAONIOJIEHWE M OIHCaHWE pe3yabTaTOB IPOBEJCHUS ONbITA, WIIIOCTPUPYIOLIETO 3aKOH
COXPaHEHMsI MacChl, CO3/1aHuE MO/IeTIeH MOJIEKYJI (LIapOCTEPKHEBBIX ).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopon — 371€MEHT U NpPOCTOE BEIIECTBO.
Haxoxxnenue kuciopoga B mpupone, (u3Mdeckue M XHMHYECKHE CBOMCTBa (peakuuu TOpPEHHS).
Oxcunpl. Ilpumenenue kucnopona. CrocoObl TOJIy4YEeHUs KUCIOpoJa B JabopaTopuM U
npoMsblnieHHocTH. KpyroBopor kuciopona B mpupoae. O30H — amioTpomnHas MoAHU(UKaIMS
KHMCJIOPOJIaA.

TennoBoit >PdexT XUMUUECKOM peakuuu, TEPMOXHUMHUYECKHE YpaBHEHUs, OJK30- W
SHAOTEPMHUUYECKUE Peakuu. TOIUIMBO: Yyronb U METaH. 3arpsA3HEHHUE BO3/lyXa, YCUJIEHUE TAPHUKOBOTO
addexra, pazpylieHue 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpoctoe BemiecTBo. Haxoxenue Bogopoaa B npupoje, puandeckue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0BI moydeHus. KuciaoTs! u conu.

Monsipablii 00BEM Tra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BOAbL. Boma kak pactBoputens. PactBopel. HacelmieHHble
HEHaCBILIEHHbIE PacTBOPHI. PacTBOpHMOCTh BemiecTB B Boje. MaccoBast 101sl BEIeCTBa B pacTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHoBaHus. Ponb pacTBOpOB B NpUPOAE W B JKA3HU YEJIOBEKA.
Kpyrosopot Bozs!l B ipupoie. 3arpsa3HEHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudpukanuss Heopranmueckux coeamHeHuil. Okxkcuasl.  Krnaccugukamuss — oKcHIOB:
cosieoOpasyromre (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) M HecoseoOpasyronme. Homenkiarypa
okcu10B. dusnueckre 1 XMMUYECKUe CBOMCTBa okcu0B. [lomydyenne okcuaoB.



OcnoBanus. Krnaccupukamuss OCHOBaHMIA: INENOYM M HEPACTBOPUMBIC  OCHOBAHMSL.
Homenkiarypa ocHoBaHui. @Pusnyeckue U XHMHMUYECKHE CBOWCTBA OCHOBaHMU. [lomydyenue
OCHOBaHUM.

Kucnorsl. Knaccudpuxanus kuciaor. Homenknarypa kucnor. Pusudeckue M XHUMHUYECKHE
cBorictBa kKucnot. Psan akruBHoctu metauioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoictsa coseil. [lonydenue coneil.

I'enernyeckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE ONpeJeNieHHe COJepKaHUs KHUCIOpoJa B BO3AyXe, IOJydeHHE, cOoOMpaHue,
pacro3HaBaHME€ M M3YYEHHE CBOWMCTB KHCIOPOZAa, HAONIOJCHHE B3aHMMOACHCTBUS BEIIECTB C
KHUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS W IPEKpaIlleHUs] TopeHus (Mokapa), O3HAKOMIIEHHE C
o0pa3liaMu OKCHJIOB M ONMCAaHUE UX CBOWCTB, MOJIydeHHE, COOMpaHME, paclio3HaBaHUE U HU3y4EHHUE
CBOMCTB BoOAOpoJa (ropeHue), B3auMopeWcTBue Bopopona ¢ okcuaom wmenu (Il) (BozmoxHO
UCTOJIb30BAaHUE BHJICOMATEpUANIOB), HaONIOJEHUE O0Opa3loB BEUIECTB KOJWYECTBOM | MOIIb,
UCClIeIoBaHNE 0OCOOEHHOCTEH pacTBOPEHUS BEILECTB C PA3JIMYHON pacTBOPUMOCTBIO, IIPUTOTOBJIEHUE
pacTBOpPOB € ONPENENEHHON MacCOBOM J0JEH PACTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBUE BOJBI C
MeTajulaMu (HaTpueM M KajibliieM) (BO3MOKHO MCIIOJIb30BaHHE BHIEOMATEPUANIOB), MCCIIEJOBAHUE
00pa3lloB HEOPraHWYECKHUX BEIIECTB pPA3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHHS OKpPACKU
MHJMKAaTOPOB B pacTBOpax KHUCIOT M Iejoyell, m3yuyeHue B3aumojeinctBus okcuga meau (I1) c
pacTBOPOM CEPHOM KHCJIOTBI, KHUCJIOT C MeETaJllaMH, pEakUui HeUTpanu3aluy, IOIyYCHHE
HEPACTBOPUMBIX OCHOBAaHHUM, BBITECHEHUE OJHOI0 MeTajljla APYTMM M3 PacTBOpa COJIM, PEIICHHE
JKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN».

Ilepuoanyeckuint 3akoH u Ilepuoamyeckasi cucreMa XuUMH4YecKHXx djemeHToB /I MH.
Menpeneesa. Crpoenne aTromMoB. XuMH4YecKasi CBsA3b. OKHCJINTEIbHO-BOCCTAHOBHTEJIbHBIE
peaknuu

[lepBble MOMBITKM KIaCCU(PUKAIMH XUMHUYECKHX 3JIeMEHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (ILLENOYHbIE U ILEJIOYHO3EMENIbHbIE METalIbl, TaJIOI€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHIBI.

ITepnonnueckunt 3akoH. Ilepuoanueckas cucreMa xuMmudeckux snemeHToB 1. 1. Menneneesa.
Koportkonepuoanast u pnuHHonepuoanas Gopmsl Ileproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB
. W. Menneneesa. Ilepuoasl m rpynnel. PHU3NYECKUN CMBICH IOPSAKOBOIO HOMEpAa, HOMEPOB
NEpHOJa U IPYIIIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. M3oronel. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX
00oouek aTomMoB mepBbIX 20 xuMmudeckux snemMeHToB [lepuoauyeckoit cucremsl 1. . Menaeneena.
XapakTepucTuka XMMHYECKOIO 3JIEMEHTAa MO €ero mnojokeHuto B Ilepmommdeckoit cucreme I, U.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHMS pajuyca aTOMOB XHMHUYECKHUX DJJIEMEHTOB, METAJUIMUECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOIAM.

3nauenue Ilepuonmyeckoro 3akoHa u [leproguueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB IS
pa3BUTHUA HAayKu U npakTuku. [. . MenneneeB — yu4€HbBIN U Tpak1aHNH.

Xumuueckasi cBsi3b. KoBaseHTHas (MOJIsipHAst U HEMOJSIPHAs) CBA3b. DIEKTPOOTPULIATETLHOCTh
XUMHUYECKHX IeMEHTOB. MIOHHas CBA3b.

Crenenp okuciieHHs. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpomecchl OkucieHus u
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00paslioB BELIECTB METAJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THIPOKCHIA LIMHKA C
pacTBOpaMM KHCIJIOT W IIEJIOYEH, MPOBEAEHUE ONBITOB, WIIIOCTPUPYIOIIMX NPUMEPBl OKUCIUTENBHO-
BOCCTAaHOBUTENBHBIX pEaKLUi (TOpEHUE, pEaKLIUU Pa3JI0KEHHSI, COETUHEHUS).

Mesicnpeomemmuoie céasu



Peanuszanus MEXIpeIMETHBIX CBSI3€H MPU U3YUYEHUU XUMHUH B 8 KJIACCE OCYILIECTBIISIETCS Yepe3
UCTOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK W TOHATUH, SBISIOMIUXCS
CUCTEMHBIMH JJIS1 OTJEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOwire ecTecTBEHHO-Hay4HbIe NMOHATHUA: HAy4HbIM (DakT, rumoresa, TEOpHs, 3aKOH, aHAJIM3,
CHHTE3, Kiaccu(uKanus, MepruogNIHOCT, HAOIIOICHHE, IKCIICPUMEHT, MOJCIMPOBAHHE, U3MEPEHUE,
MO/JIENb, SIBJICHUE.

@dusuka: Marepus, aTroM, DSJEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKJIHWJ, H30TOIIbI,
pallnOaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUN 3aps]l, BELIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, ra3, (U3MuecKue BEITMUNHBI, €IUHHUIIBI U3MEPEHUs, KOCMOC, TUIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE HOPOIbI, MOJIE3HbIE HCKONAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peakusi

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux sneMentoB Jl. 1. Menneneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWMCTB XHMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, Kalus, KaJbLIUd W HMX COCIUHEHUH B COOTBETCTBUU C IOJOXKEHUEM DJJIEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUABl XUMUYECKOW CBSI3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBHMCHUMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAIUINYECKON PEILETKN U BU/Ia XMMUYECKOH CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K pa3IMYHbIM KJlaccaM HEOPraHMYeCKHX COEJUHEHHM, TeHeTHYecKas CBsI3b
HEOpPraHUYECKUX BEIECTB.

Knaccudukanus XMMHUYECKUX peaklUid MO pa3iMYHbIM INpU3HAKaM ([0 YHUCIYy U COCTaBy
Y4YacTBYIOIIMX B pEaKIMM BEIIECTB, 110 TEIUIOBOMY 3(h(}eKTy, N0 M3MEHEHHMIO CTENEeHEH OKUCIEHUS
XUMHYECKHUX 3JIEMEHTOB, IO OOPaTHUMOCTH, MO0 YYaCTHIO KaTajam3aTopa). JK30- U JHIOTCPMHUYCCKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUSL.

[Tonatue o ckopocTH xumuuyeckod peakuuu. I[loHarue o6 o0OpaTHUMBIX M HEOOPAaTUMBIX
XMMHUUYECKHUX peakuusax. [IoHATHE O rOMOreHHBIX M IeTepOoreHHbIX peakuusx. [loHsaTue o katamuse.
[Tonste 0 xuMHUeCKOM paBHOBecUHU. DaKTOPbI, BIMSIOMIME HA CKOPOCTh XMMHMUYECKON peakiuu H
M0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  JIEKTPOHHBIH  OalaHC  OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPABHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN
C MCTIOJIb30BAaHUEM METO/1a AIEKTPOHHOTO OasaHca.

Teopust >7IE€KTPOTUTHUECKON JUCCOLUMALMHU. OJEKTPOJIUTBI M HEINEKTPONUTHL. KaTHOHBI,
aHMOHBI. MeXaHn3M AuccolUaliy BELIECTB C Pa3IMYHBIMU BUJAMU XUMHYECKOHW CBsA3H. CreneHb
aucconnanuy. CUabHbIE U ClIa0ble 3IEKTPOIIUTHI.

Peakuyu umoHHOrOo OOMEHa. YcCiOBHUS NpPOTEKaHUs peakUWid HOHHOTO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HOHHBbIE ypaBHEHHUs peakiuil. CBoHCTBa KHCJIOT, OCHOBaHMM W coOJeil B cBeTe
NPEJCTaBICHUN 00 NMEKTPOIUTHUECKOI nucconuanuu. KauecTBeHHbIE peakiuu Ha MOHBL. [loHsTHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHWYECKUX BEUIECTB — METAJLIOB
U HeMmeTauloB (Tpadura M anmasza), CIOXKHBIX BEIIECTB (XJOpHAa HATpHsl), MCCIEJOBAHUE
3aBHCUMOCTH CKOPOCTH XMMUYECKOH peakiMy OT BO3JEHCTBUS pa3IHYHBIX (PAKTOPOB, UCCIIEOBAHUE
ANEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, IMpOIlecca AMCCOIMAIMKM KHUCIOT, ILIeNo4Ye U cosel
(BO3MOYKHO HCIIOJIb30BaHKUE BUJIEO MATEpUAJIOB), IPOBEACHHUE ONBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU
NPOTEeKaHMUs peaknuii HOHHOro oOMeHa (0Opa3oBaHHE OcallKa, BBIJICIEHUE ra3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKkUUi (rOpeHue,



peaKkMM pa3jokKEeHHUs, COCIMHEHHUS), PpACIO3HABaHHE HEOPraHMYECKHX BELIECTB C ITOMOIIbIO
Ka4eCTBEHHBIX PEAKIIMi Ha HOHBI, pEIICHHE YKCIICPUMEHTAIBHBIX 33/1a4.

Hemeranibl U X coeMHEHUSs

OOmast xapakTepucTuka rajoreHoB. OCoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEHEHU
okucnenus. CtpoeHue M (U3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJlOTCHOB. XWUMHYECKHE
CBOWCTBAa Ha THpuMepe xJopa (B3aUMOJCHCTBHE C MeETallaMH, HEMETaJUlaMHu, IMIeJI0YaMu).
Xnoposogopos. CoisiHas KMCI0Ta, XMMUYECKHE CBOMCTBA, IOIy4YeHue, npuMeHnenue. [lelictBue xiopa
U XJIOPOBOJIOPOJIa HA OPraHU3M YesoBeKa. BajkHelune XI0puabpl U UX HaX0XKJIEHHE B IPUPOJIE.

OOmas xapakrepuctuka 3meMeHTOB VIA-rpymmbl.  OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe CTereH! okucieHus. CTpoeHue u (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KMCIOPOAA
U ceppl. AJIOTpONHbIE MOAM(UKALMU KHUCIOpOJAa M cepbl. XHMMHUYECKHE CBOWCTBA CEpBHI.
CepoBoziopoJi, CTpoeHHE, (pU3MUECKUe U XUMHUYecKue cBoiicTBa. OKCHIbI Cepbl Kak MpeACcTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHas KucnoTa, (U3MYECKHEe W XUMHYECKHe CBOMCTBa (00mMe Kak
NPEJCTaBUTENS KJacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeXKAllie B OCHOBE
IIPOMBIIIJICHHOT'O CII0c00a MojiydyeHust cepHoil kucnotel. [Ipumenenue ceproii kucnotel. Conu cepHOM
KHCJIOTHI, KaUeCTBEHHasl peaklus Ha cyiabpaT-uoH. HaxoxaeHue cepbl U e€ coelMHEHHH B MPUPOJIE.
XUMHUYECKOE 3arps3HEHUE OKpY)KAIoUIeW Cpeabl COEIMHEHMSAMU cepbl (KUCIOTHBIE JIOXKAH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHS.

OOmast  xapakrepucThka d1eMeHTOB VA-rpynmnsl.  OcoOEHHOCTH  CTPOCHHS — aTOMOB,
XapaKTepHbIe CTENEHU OKUCIIEHUs. A30T, paclpoCTpaHEHHE B Mpupoje, Gusnyeckrue U XUMHUYECKUE
cBoiictBa. KpyroBopoT as3ora B mpupone. AMMuak, ero (usuyeckue M XMMHUYECKHE CBOWCTBa,
noiydyeHrne U npumeHenne. Comu aMMOHUS, UX (U3NYECKUE U XMMUYECKHE CBOWCTBA, PUMEHEHHE.
KadecTtBeHHast peakuusi Ha HOHBI aMMOHHUS. A30THas KHCJIOTa, €€ TMOIydeHue, (QU3UYecKue u
XMMUYEeCKHe CBoWcTBa (oOImMe Kak NpeAcTaBuTeNs Kiacca KHCIOT M crenuduueckue).
Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B KauecTBE MHMHEpaJbHBIX ynoOpeHuil. Xumudeckoe
3arpsi3HEHUE OKPYXKAIOMIEH Cpellbl COSAMHEHUSMH a30Ta (KHCIOTHBIC NOXIHW, 3arpsA3HEHUE BO3/yXa,
nouyBsl U BogoéMoB). Docdop, amnorponHsle Moaudukanuu ocdopa, GU3NIECKHEe U XUMHUIECKUE
cBoiictBa. Okcua docdopa (V) um dochopnas kucinora, ¢uzMyeckue M XUMHUYECKHE CBOMCTBa,
nony4yenue. Mcnonbs3zoBanue ¢pochaToB B kKauecTBe MUHEPAIBHBIX YA0OPEHU.

O6mass xapaktepuctuka ds1eMeHTOB |VA-rpynnel. OCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTETICHW OKHUCIICHUS. YTIEpO, aUIOTPOIHBIE MOAW(UKAIINHN, pPACIpOCTpaHEHUE B
npupojie, pusnueckrue M XUMHUYECKHe CBOHCTBa. Ajncopbuus. KpyroBopor yriepona B mpupofe.
Oxcunpl yriepoaa, UX (u3MYecKHMe M XHMHYECKHE CBOMCTBa, JeMCTBHE HA KUBbIE OpPTaHU3MBI,
MOoJy4YeHHe M TMPHUMEHEHHE. JKOJIOTHYeCKHe MpOoOJieMbl, CBsi3aHHbIE ¢ okcuaoM yriepoma (1V),
THITOTE3a II100aJTBbHOT0 MOTEIUICHUS KIIMMaTa, ITApHUKOBEIN 3 dekr. YrompHas KucinoTa u e€ coiu, ux
¢usnyeckue M XHMMHYECKHE CBOICTBa, MojlyueHHMEe M mNpuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBL. Vcronp3oBaHue KapOOHAaTOB B OBITY, MEIWILMHE, MPOMBIIIJIEHHOCTH M CEJIBCKOM
XO3SICTBE.

[lepBoHaUYaIbHBIE TOHATHA 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriepona (MeTaH,
3TaH, OTWJIEH, aleTHJIeH, 3TaHOJ, TIJMLEPUH, YKCyCHas Kuciora). lIpupoaHble HMCTOYHHKH
YIJIEBOIOPOIOB (YroJib, MPUPOAHBINA Ta3, HePTh), MPOIYKTH UX MepepaboTKu (OEH3MH), UX pPOJib B
OBITY ¥ TPOMBINIIIECHHOCTH. [IOHATHE 0 OMOJIOTHYECKN BaKHBIX BEIIECTBAX: KUPAX, O€JIKax, YIrIeBoaax
— W WX POJHM B XHU3HH 4YeloBeKa. MarepwaabHOE EIWHCTBO OPTraHMYECKUX W HEOPTaHMYECKHX
COEIUHEHUM.

Kpemuuii, ero gusnueckne U XMMUYECKHE CBOMCTBA, MOTydyeHUe U npuMeHeHue. CoennHeHNs
KpemMHusi B npupone. OOmue npencraBienus o0 okcuae kpemHus (V) u KpeMHHEBOH KHCIOTE.
Cunukatel, UX MCIIOJIb30BaHKUE B OBITY, B MPOMBINUIEHHOCTH. BaskHEeHIIINEe CTPOUTEIEHBIE MAaTepHAITB:
KepaMHKa, CTEKJIO, LIeMEeHT, OeTOoH, kene300eroH. [Ipobmembl 06e30MacHOrO HMCMOIb30BAHUS
CTPOUTENIbHBIX MaTE€PHUaIOB B TIOBCEAHEBHOM KHU3HH.

Xumuueckuit IKcnepumenm:



u3yuyeHne oOpa3Il0B HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHCJIOTHI, MpPOBEICHHE
Ka4eCTBEHHBIX pPEaKLUUH Ha XJIOPHA-MOHBI M HAONIOJEHHE NPU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpaxamlue (QU3NYeCKue M XHUMHUYECKHE CBOMCTBA TaJOTEHOB U HMX COETUHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3namMu XJIOpUIOB (TaJIOreHH]IOB),
O3HaKOMJIEHHE C o0pa3mamMu ceppl U €€ COECOUHEHUSIMH (BO3MOXHO  HCIOJIB30BaHUE
BUJCOMATEPHAJTIOB),  HAOMIOZACHHWE  Tpouecca  OOyrJIMBaHUS ~ caxapa  1OJ  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOThI, HM3y4Ye€HHE XHUMHUYECKHX CBOWMCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, MPOBEJACHHE KAueCTBEHHOW peakuuu Ha CyiabhaT-HOH MU HAOMIOJCHHE IpU3HaKa e&
NPOTEKaHHs, O3HAKOMIJIEHHME C (U3MYECKHMMM CBOWCTBAMH a30Ta, (ochopa W UX COCAUHEHUIH
(BO3MOXXHO HCHOJIB30BAHUE BHJICOMATEPUANIOB), OOpa3laMu a30THBIX U (ochHOpHBIX yHOOpeHMIA,
MoJiyueHue, codupaHue, pacro3HaBaHWE M W3Y4YE€HHE CBOMCTB aMMHUaka, NMPOBEICHHUE KaueCTBEHHBIX
peakuuii Ha UOH aMMOHMS U (ocdaT-uOH U U3ydyeHUE IMPU3HAKOB UX MPOTEKaHUs, B3aUMOJICICTBHE
KOHLEHTPUPOBAHHON A30THOW KHCIOTBHI C MEIbI (BO3MOKHO HCIIOJIb30BAHHUE BMJIEOMATEPHAIIOB),
M3yuyeHHe MOJeNel KPUCTAUIMYECKUX pemIETOK anmasza, rpadura, QynnepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLMU  PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM YIVIEM M yYCTPOWCTBOM
MPOTUBOTa3a, MONIy4YeHHe, COOMpaHHe, paclo3HaBaHHE W H3y4YCHHE CBOICTB YIJIEKHUCIIOrO Tasa,
MIPOBEJICHUE KAUECTBEHHBIX peakluidi Ha KapOOHAT W CHUIMKAT-UOHBI M U3YyYEHHE IMPU3HAKOB HX
IPOTEKAaHUs, O3HAKOMJIEHHME C  MPOAYKIHEH  CUIMKAaTHOM  IPOMBIIUIEHHOCTH,  pEIICHUE
SKCIIEPUMEHTAJIBHBIX 33/a4 10 TeMe «BakHel1e HeMeTallIbl U X COEIMHEHUS.

MeTtaJuibl M UX COeIMHEHUS

OO0mas xapaKTepUCTHUKAa XUMHUYECKUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHUU UX TOJIOKEHUS B
[Tepuoanueckoii cucteme xumuueckux aemeHToB . . MennaeneeBa u crpoenus atomoB. CTpoeHHe
MeTaJIJIOB. MeTayuinyeckas CBsI3b U METa/lInyecKasi KpUCTaJIIMUecKasi peléTKa. DIeKTPOXUMUYECKHM
psan HampsbkeHud mertayuioB. Dusnueckue M XMMHUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoOsl
noJiydeHus: MeTasuioB. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrutaBsl (CTalb, YyryH, TIOPATIOMUHIN, OPOH3a) M UX MIPUMEHEHHE B OBITY M MPOMBIIUICHHOCTH.

[[lenounbie MeTabl: noJioxkeHue B Ilepuoanueckor cucreme Xxumuyeckux snemeHToB 1. U.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJIeHUE B mpupoje. Pu3nueckue U XUMHUUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCHUIBI HATpHs W Kanus. [IpuMeHeHue MIeN0uHBIX
METaJUIOB U UX COCIMHEHUM.

[Ileo4yHO3eMENBbHBIE METAJUIBI MarHUuil M KalbLui: nosiokeHue B llepuonmueckoi cucreme
xumuueckux osnemeHToB [J[. M. MengeneeBa, CTpoeHME HX aTOMOB, HAaxOXICHHE B IPHUPOJE.
dusnueckue 1 XMMHUYECKHE CBOMCTBA MarHus M Kajiblys. BakHeiue coennHeHns Kanbluus (OKCH,
THJIPOKCHL, o). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B llepuommueckoi cucreme Xumudeckux dsemeHtoB [ .
MenpeneeBa, CTpOGHHE aTOMa, HAXOXAECHHE B Ipupoae. PU3NYECKHE M XUMUYECKHE CBOWCTBA
aOMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCHJA U THJIPOKCUIA ATFOMUHUS.

Kenezo: nonmoxenue B llepuoanueckoi cucreme xumuueckux smemeHToB . M. Menpaeneena,
CTpOEHHE aTOMa, HaXxo)KJeHue B npupozae. Ousnueckre U XUMHUYECKUE CBOWCTBa kene3a. OKCuabl,
rugpokcuabl u coiu xkenesa (1) u xxenesa (I11), ux cocras, cBoiCTBa U MOTyUEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu METAJJIOB M CIUIaBOB, MX (PU3UYECKHMMH CBOWCTBAMH, HU3Yy4EHHE
pEe3yIbTATOB KOPPO3HH METALIOB (BO3MOXHO HCIOJIb30BAaHWE BHJICOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJEHCTBUS OKCHJIA KAJIBLIMSI U HATPUA C BOJOM (BO3MOKHO MCIIOJIb30BAHME BUEOMATEPUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHHUS XKelle3a B KHUCIOPOAE (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEpUajIOB), NPU3HAKOB IPOTEKAHHS KAuEeCTBEHHBIX pEaKIMil Ha HWOHBIL:
MarHus, KajabIus, alFOMUHUS, IMHKA, xkene3a (1) u sxenesza (111), menu (1), HaGnronenne u onucanue
MPOIIECCOB OKpAIIMBAaHUs IJIAMEHW MOHAMHU HATpHsl, KaJusl M KaJblUsl (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIIEOBaHUE aM(OTEPHBIX CBOMCTB THUIAPOKCHIA ATIOMUHHMS W THUIPOKCHIA
LMHKA, peLICHNE SKCIIEPUMEHTANIbHBIX 3314 110 TeMe «BakHelIne MeTauibl U UX COSIMHEHUS.



XuMHA M OKpYKaOLIas cpeaa

BemectBa u Marepuansl B IOBCEAHEBHOW JKHU3HU 4YelnoBeka. be3omacHoe HCnosib30BaHUE
BEIIIECTB U XUMUYECKHUX PEakIuii B ObITY. [lepBast moMoIp mpyu XMMUYECKUX 0KOTaxX U OTPABIICHUSX.

XHUMHYECKOE 3arps3HEHUE OKPYKAWIIeH cpeasl (MpeaeiibHas JAONMyCTUMas KOHIICHTPAIIUS
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHun 3KOJIOTHISCKUX MTPOOIIEM.

Xumuueckuii 3xcnepumenm:

n3ydeHne o0pasIoB MaTeprajoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIC MaTEPUAIBI).

Meosicnpeomemnwie ceasu

Peanuzarust MexXIpeIMETHBIX CBSI3eH MPU U3YyUYEHUU XUMHUH B 9 KJIaCcCEe OCYILECTBIISIETCS Yyepes
WCIIOb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHM, TaK U TOHSATUN, SBISIOLIUXCS
CHUCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mume ecTecTBEeHHO-HAYYHBbIC MOHATHS: HaydHbId (DAaKT, TMIOTE3a, 3aKOH, TEOpPHUs, AHAIU3,
CUHTE3, KIaccu(UKaIus, IepUOAUIHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJISITHPOBAHHUE, H3MEPEHNE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(D(PEKT, TEXHOTIOT S, MaTEPHAIIBI.

®usuka: Mmarepusi, aToMm, DJJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHWJA, H30TOIbI,
PaaOAKTUBHOCTb, MOJIEKYJA, ANEKTPUUYECKUN 3apsij, MPOBOJHUKH, MOIYIPOBOJHUKH, TUIIEKTPUKH,
($hoTO3JIEMEHT, BEIIECTBO, Telo, OO0BEM, arperaTHOe COCTOSHHUE BEIIeCTBA, Ta3, pacTBOD,
PacTBOPUMOCTh, KPUCTALTUYECKAsI PEMIETKA, CIUIABhl, (PM3MYECKHUE BEIMYMHBI, CIUHHUIIBI U3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunres, abixanwe, Ouochepa, HKOCHCTEMa, MHUHEpalbHbIE YIOOpEHHUS,
MUKPORJIEMEHTHI, MAKPOIJIEMEHThI, MUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEPATBI, TOPHBIE TOPOJIBI, IMOJIC3HBIE HCKOIACMEIE,
TOIUIUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOT'O OOLIET0 00pa30oBaHUs JOCTUTAKOTCS
B X0Jl¢ 00y4eHHUs] XMMUHU B €IMHCTBE Y4eOHOW M BOCIUTATEIbHOH IESATENbHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU POCCUHCKMMM COLIMOKYJIBTYPHBIMM W JIyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMH,
NPUHATHIMA B OOIIECTBE MNpaBWIAMH W HOPMaMH TIOBEIACHHUS M CIIOCOOCTBYIOT Mpoleccam
CaMOIIO3HaHUsl, CAaMOPa3BUTHS U COLUANIN3ALUH 00yUYarOIIUXCSl.

JINYHOCTHBIE Pe3ybTAThl OTPAKAIOT TOTOBHOCTh OOYUaIOIINUXCSI PYKOBOJCTBOBATHCS CUCTEMOI
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMil M PACLIMPEHHUE ONbITA AESITEIbHOCTH HAa €€ OCHOBE, B TOM
YuCJIe B YAaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY W HAay4YHOMY
HACNIEINI0, TIOHMMAHUS 3HAYEHUS XHWMHUYECKOM HAayKd B IKH3HH COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BIIQIETh JIOCTOBEPHOW HH(pOpMANMEeld O TMEepeOBbIX MOCTHKEHHSIX M OTKPBITHAX
MHUPOBOW M OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSAX 00 yCTpoilcTBe Mupa U
00I11eCTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJICTAaBICHUS] O COLMAJbHBIX HOpPMax M MpaBuWiIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO II0JIE3HOH,
y4eOHOMCCIEeI0BATENbCKOM, TBOPYECKOM M JPYIMX BHMJAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOHM JESTEIBbHOCTH NpPU BBIMOJHEHWH YYEOHBIX, IMO3HABATEIBHBIX 3a/ad,
BBIIIOJTHEHUM XMMMUYECKHUX OSKCIIEPUMEHTOB, CO3[JaHUM YY€OHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOINOHMMAHUIO W B3aWMOIIOMOIIM B IpoLIECCe 3TOM Yy4eOHOM JAeATeNbHOCTH, TI'OTOBHOCTH
OLICHUBATH CBOE IIOBEICHUE M IIOCTYIIKA CBOMX TOBApHILEH C NO3ULMM HPABCTBEHHBIX U IPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'O TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE U XMMHMUYECKOH pEakLU, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKM M COCTAaBJISIIOIIME OCHOBY Ul IIOHUMaHHUS CYHIHOCTH
HAay4yHOM KapTHHBI MHpa, IPEICTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS IPUPOJBL,
B3aUMOCBS35IX YEJI0BEKA C IPUPOJHOM CPEOi, O POJIU XUMHUH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATE/IbHBIE MOTHBBI, HAlpaBJIEHHbIE Ha IIOJYYEHHE HOBBIX 3HaHUM 10 XUMUH,
HEOOXOoAUMBIE Ui OOBSICHEHUS HAONIOJaéMbIX IPOLECCOB M SBJICHHWH, IO3HABaTEJIbHOM,
MH(OPMALIMOHHON W YMTATENbCKOM KYyJIbTYphl, B TOM YHCJE HABBIKOB CAMOCTOSATEIbHOM padOThI C
y4eOHBIMM TEKCTaMH, CIpPAaBOYHOM JIUTEPAaTypoOi, JAOCTYNHBIMM TEXHUYECKUMHU CpEeACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTepeC K OOY4YeHHI0O M IMO3HAHMIO, JI0003HATEIbHOCTb, T'OTOBHOCTh U CHOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIEAOBATEIBCKOM JEATEIBPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHUS B JajbHEHIIEeM;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3/I0pOBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEICTBUN U HEMPHUSITHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS
QJIKOTOJIsl, HAPKOTHKOB, KYpPEeHMs), HEOOXOAMMOCTH COOJIIo/IeHUsl TpaBuUi 0e30MacHOCTU MpuU
O0paIeHnu C XUMUYECKIMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy/A0BOr0 BOCIUTAHUS

MHTEpPEC K MPAKTUYECKOMY H3YyUEHUIO NMpodeccuil U Tpyaa pa3iIudyHOro poja, yBaKEHHUE K TPYIy
U pe3yibTaTaM TPYIOBOH AESITEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE MPUMEHEHHUS MPEeIMETHBIX 3HaHUN
[0 XMMHHU, OCO3HAHHBIA BIOOp MHIMBUAYAIBHONW TPAGKTOPUH MPOJODKEHUSI 00pa3oBaHMs ¢ yUETOM



JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHHM, OOIIECTBEHHBIX MHTEPECOB M HOTPEeOHOCTEH,
yCIIEIHOM TNpo(ecCHOHANBHON IEATETbHOCTH W Pa3BUTHUA HEOOXOIUMBIX YMEHHUH, TOTOBHOCTH
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpene;

6) 9K0JIOTHYECKOT0 BOCTIUTAHUSA:

9KOJIOTUYECKU 11eJIecO00pa3HOe OTHOLIEHHE K IMPHUPOJE KaK HMCTOYHMKY >KU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBAHUS, MOHHUMAHUE IIEHHOCTH 3[0pPOBOrO0 M 0e30macHoro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3MUECKOMY M IICUXMUYECKOMY 370POBBIO, OCO3HAHUE
LIEHHOCTH COOJIOIEHUS MpaBWJl OE30MacHOr0 HOBEJAEHHs INpHU padoTe C BEIIECTBAMHU, a TaKXKe B
CUTyalUsX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJEH;

CIOCOOHOCTH NPUMEHSTh 3HAHMA, MOJydyaeMble NpPU HM3YYEHUH XMMUH, JJIs PEUICHUs 3a/ad,
CBA3AHHBIX C OKPY’KAIOILEW MPUPOJHON CPENOM, IS MOBBIIICHUS YPOBHS JKOJOTHYECKOU KYJIBTYPBI,
OCO3HAaHMs TJI00AJBHOIO XapaKTepa 3KOJOIMUYECKUX MpoOieM M IyTel MX peLIeHus MOCPEeACTBOM
METOJI0OB XMMHH, SKOJIOIMYECKOIO MBIIUICHHS, YMEHUSI PYKOBOJACTBOBAaTbCSA UM B IO3HABATEIBHOW,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMeranpeaMeTHBIX pE3y/IbTAaTOB BBIACIAIOT 3HAYMMbIE I (HOPMHUPOBAHMS
MHUPOBO33pEHUsl OOIlEHAY4YHble IOHATHUSA (3aKOH, TEOpHs, NPUHIMI, TUIOTE3a, (aKT, CUCTEMA,
IIPOLIECC, AKCIEPUMEHT M JPYyroe.), KOTOpbI€ MCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax M IO3BOJISIIOT Ha OCHOBE 3HAHWK W3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHHE O
LIEJIOCTHOM Hay4yHOM KapTUHE MHpa, W YHUBEpcalbHble YyueOHble JeiicTBUs (IIO3HaBaTEINIbHBIE,
KOMMYHHUKATHBHbBIC, PEryJIATUBHBIE), KOTOpble oOO0ecrneyuBaloT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHs UCIOJIB30BaTh NMPUEMBI JIOTMYECKOIO MBIIUIEHHUS IIPY OCBOCHUHU 3HAHUI: pacKpbIBATh
CMBIC]T XMMUYECKHX HMOHATHH (BBIIENATh WX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATh B3aHMMOCBS3b C
APYTUMH TIOHSTHSIMH), HCIIOJNIB30BaTh MOHATHS M OOBSCHEHHS OTHENBbHBIX (DAaKTOB W SIBIICHHH,
BbIOMpATh OCHOBAHMSI W KPUTEPUHM Ul KIACCU(PHUKAIUU XUMHUYECKHX BEIIECTB M XUMHYECKHX
peaklMii, ycTaHaBIMBATh MPHUUYUHHO-CIEJACTBEHHBIE CBS3M MEXAYy OOBEKTaMHM H3y4EeHHUs, CTPOMUTH
JIOTHYECKUE DPACCYXAEHUs (MHAYKTHBHBIE, JAEJYKTUBHBIC, [0 aHAJOTHM), JelaThb BBIBOABI U
3aKJIIOYECHUS;

yMEHHE MPUMEHATh B IIpollecce IO3HAHMWS MOHATUS (IpPEeIMETHbIE U MeETalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCHOJb3yeMble B XUMHM, NpPeoOpa3oBbIBaTh IIMPOKO
IpPUMEHSIEMblE B XHMHUU MOJIEbHbIE TNPEACTaBICHUS — XUMHMYECKHH 3HaK (CHMMBOJI 3JIEMEHTa),
xumuueckas GopMmyna U ypaBHEHHE XMMHMUYECKOH peakluu — MpU pelIeHUH y4eOHO-IT03HaBaTEIbHbBIX
3a/1a4, C y4€TOM JTHX MOJEIbHBIX IPEACTABICHUN BBIABIATE U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKY U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB M XUMHUECKUX PEAKIMH, BBISBIATH OOIINe
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIC CBA3M U IPOTUBOPEUMA B HU3Y4YaeMBIX IpoLeccax M
SIBJICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOIIPOCH! B KAYECTBE UHCTPYMEHTA IIO3HAHUSA, A TAKKE B
KayecTBE OCHOBBI JUIsl ()OPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABHUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUH;

MpUOOpETEeHNE OMbITa [0 IUIAHUPOBAHUIO, OpPraHM3alMM M IPOBEJIEHUI0 YUYEHUYECKHX
HKCHEPUMEHTOB, yMEHHe HaOII0/aTh 3a XOJOM IpOIlecca, CaMOCTOSTENBbHO NPOTHO3UPOBATH €ro
pe3yabTar, (opMyaHpoBaTh OOOOMIEHHS M BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOIO OIIbITA,
HCCIIEIOBaHMs], COCTABIIATh OTYET O MPOJEIAHHON padoTe.



Pa6ora ¢ nundopmanmeii:

yMEHHUE BBIOMpATh, aHAJU3UPOBATh M HHTEPIPETUPOBATH MH(POPMALMIO pPa3IMYHBIX BHJIOB U
¢dopM TmpencTaBieHHs, MOIYy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAy4yHO-TIOMYJApHas JHUTEparypa
XMMHYECKOI0 COJEpXkaHMs, CIpPaBOYHbIE MMOcoOus, pecypchl MHTepHeTa), KPUTUYECKH OLICHMBATh
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE MPHUMEHATh Pa3IMYHbIE METOJbl M 3allpPOChl MPH IMOHCKE U 0TOOpe MH(pOpMAIMU H
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBIIOJIHEHUS y4eOHBIX M TO3HABATENbHBIX 3a/1ad4
OINpPENIeIEHHOrO0 THMA, MNPUOOPETEeHHE OIblTa B O00JAaCTH HCMOJIb30BaHUS HMH(OPMAIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBJIAZICHUE KYJIbTYpPOM AKTHUBHOIO MWCIIOJIB30BAHMS Pa3IU4HbIX
MIOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMpATh ONTUMAIBbHYIO (POpPMY MpeacTaBieHUs] HHPOPMALIUU
U WUIIOCTPUPOBATh peIlaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApyruMu (opmamu
rpauKu ¥ UX KOMOMHAITUSIMU;

YMEHHE HCHOJb30BaTh M aHAIU3UPOBaThb B IIpolecce Y4eOHOH M  MCCIe0BATENbCKON
NESTeIbHOCTH MH(OPMAIMIO O BIMSHUHM HMPOMBIIIJICHHOCTH, CEIbCKOTO XO34HCTBA M TPaHCIOpTa Ha
COCTOSIHME OKPY’KAIOLIEH MPUPOJHON CpEJIbI.

KoMMyHuKaTHBHBIC yHUBEpPCaJbHbIC YUeOHbIC 1eliCTBUA:

YMEHUS 3a7iaBaTh BONPOCHI (B XOJ€ Auaiora M (MiaM) JUCKYCCHM) IO CYIIECTBY OOCYyKAaeMoil
TeMBbI, JOPMYIUPOBATH CBOU MPEITI0KEHUS OTHOCUTEIIEHO BBITIOIHEHUS MPEIOKEHHON 331a4u;

YMEHHMS IPEJCTABIATh IMOJYYEHHbIE PE3YyJbTAaThl IO3HABATENIbHON NEATEIbHOCTU B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JeIaTh IPE3CHTALNI0 PE3yIbTaTOB BBIIOJHEHUS XMMHUYECKOIO SKCIIEPUMEHTA
(;1abopaTopHOro ombita, Ja00paTOpHOM padOTHI MO HCCIIEAOBAHUIO CBOICTB BEIIECTB, Y4eOHOIO
IIPOEKTA);

YMEHHUSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEIBHOW U
HCCIIEI0BATEIbCKON JI€ATEIbHOCTU MPH PELICHUH BO3HUKAIOLIMX MPOoOJIeM Ha OCHOBE ydéra OOLIMX
MHTEPECOB M COIJIACOBAHUS MO3ULUHN (0OCyXJIeHHs, OOMEH MHEHMSMH, «MO3TOBbIE LITYPMBI»,
KOOpJMHALMsI COBMECTHBIX JIEUCTBUM, ONPENEICHUE KPUTEPUEB IO OLCHKE KA4eCTBA BBIIIOJHEHHOU
paboThI 1 ApyTHE).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHblIe AelicTBUA:

YMEHHE CaMOCTOSITEJIBHO ONPEAENATh ILENU JEATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BHIOMPATh Hambosee
s dexTuBHBIE CITOCOOBI pelieHus yueOHbIX U MO3HABATENbHBIX 3a7a4, CAMOCTOSTEIILHO COCTaBISTh
WM KOPPEKTHPOBATh MPEUIOKEHHBI AJITOPUTM JEUCTBUM IPU BBINOJIHEHUU 33JaHUM C Y4ETOM
MOJy4eHHsT HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTaX — BEIIeCTBAX M PpEeaKUusiX, OICHUBATh
COOTBETCTBHE IOJIyUEHHOI'O PE3yJIbTaTa 3asBICHHOM L€, YMEHUE HCIIOJIB30BATh M aHAIU3UPOBATH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHHH.

HNPEAMETHBIE PE3YJBbTATHBI

B cocraBe nmpeaMETHBIX ~pE3yNbTAaTOB IO OCBOGHHUIO  00S3aTENBHOTO  COJEpIKaHus,
YCTQHOBJICHHOTO  JTaHHOM  (QenepanbHOil  paGoueil  mporpamMmoi,  BBLAETSIOT:  OCBOECHHbBIE
0oOy4arolMMUCS HayuyHbl€ 3HAHUS, YMEHMSI U CIIOCOOBI JEWCTBUH, crienupuyeckue Ui IpeIMeTHON
o0nactu «XUMHUS», BUIBl JAEATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIHIX.

K kon1y o0y4enus B 8 kiacce rnpeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® pacKpbIBaTb CMBICII OCHOBHBIX XMMMUYECKHUX IIOHATHUH: aToM, MOJIEKYJa, XUMHYECKHU

AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMECh (OAHOPOJHAS M HEOAHOPOHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAsi aTOMHAs W MOJEKYyJIsIpHas Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsi Macca, MaccoBasi A0JsI XUMHUUYECKOTO 3JIEMEHTA B COEIUHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTA, OCHOBaHME, COJIb, AJIEKTPOOTPHUILIATEIILHOCTD, CTENIEHb OKUCIICHUS,
XUMHUUYECKas peakuus, KiIacCU(pUKalus peakiuil: peakuuu COEIWHEHUs, pPEeaKIHH



pa3ioKeHUs, peaKkuy 3aMelleHus, peakuu OOMeHa, 3K30- U IHJIOTEPMUYECKHE PEeaKIuu,
TEIUIOBOHM A (eKT peakuuu, sapo aToma, SJICKTPOHHBIA CIIOW aroma, aTOMHas OpOuTab,
paaMyc aToMa, XMMHUYECKas CBsA3b, IOJSAPHAs M HEMOJsApHas KOBAJEHTHAs CBS3b, MOHHAs
CBSI3b, HOH, KATHOH, aHHOH, pacTBOP, MaccoBas J10Ji BELECTBA (MPOLIEHTHAsI KOHIIEHTPAIIUs)
B PacTBODE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTH 3TH MOHSITUS
IIPY OMUCAHHUM BEIECTB M UX MPEBPAIICHUI;

® ICIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJieHHs (POpMys BELIECTB M YpaBHEHHI
XMMHYECKUX PEAKIIU;

® ONpeneNnsTh BAJICHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEMEHb
OKHCIICHHS D3JEMEHTOB B OWHApHBIX COCIMHEHMAX, TNPUHAUIEKHOCTh BEIIECTB K
ornpeAenEéHHOMY KJaccy CoOeIuHEHUH 1o hopmynam, BUJl XUMHUECKOH CBsI3H (KOBaJICHTHAS U
MOHHAsI) B HEOPTaHUUECKUX COCTUHEHUSIX;

e packpbiBath cMbica Ilepuogmueckoro 3akona [[. WM. MenaeneeBa: IeMOHCTPUPOBATH
MOHMMAaHUE TMEPUOAUYECKON 3aBUCHMOCTH CBOICTB XHWMHUYECKHMX JJIEMEHTOB OT HX
noniokeHus B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHSI MAcChl BEIIECTB, TOCTOSHCTBA
coCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraipo;

® ONUCHIBATh U XapaKTepu3oBaTh TabmuuHyro Gopmy [lepuonndeckoii cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3IMyaTh MOHIATHS «TJIaBHAs MOATpymnna (A-rpynmna)» 1 «11odoyHas noArpymnmna
(b-rpynma)», maneie U OONBIINE MTEPHOABI, COOTHOCUTh 0003HAYEHUS, KOTOPHIE UMEIOTCS B
tabnuue «llepuoguueckas cuctema xumudeckux osnemeHtoB JI. WM. MenneneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsiji
sJipa, 001Iee YUCIIO 3JIEKTPOHOB U PACIIPEIETICHUE UX 110 3JIEKTPOHHBIM CJIOSIM);

e iIaccu(UUUPOBATh XUMHUYECKHE OJIIEMEHThl, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakiu (TI0 YMUCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3P (DEeKTy);

®  XapaKTepu30BaTh (OMHUCHIBAThH) OOIIME XMMUYECKHE CBOICTBA BEUIECTB Pa3IMUHBIX KJIACCOB,
MOATBEP)K/as OMNHMCAHME MPUMEpPAMU MOJIEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIIN;

® [IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KA4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKaHUSI XUMUYECKUX MTPEBPALEHUI B Pa3JINYHbIX YCIOBUSX;

®  BBIYHCIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIIO
XMUMHYECKOI0 3JIEMEHTa Mo (opMyJie COeTUHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOAUTH PAcU€ThI [0 YPAaBHEHHIO XUMUYECKOM peaKkIuy;

® [PUMEHSATb OCHOBHBIE OMNEpPALMU MBICIUTEIBHOW JIEeATENbHOCTH — aHajiu3 W CHHTE3,
CpaBHEHHE, 0000IeHne, CHCTEMaTU3allll0, KiIacCu(UKAlMIO, BBIABIECHUE MPUUYUHHO-
CIICACTBCHHBIX CBsI3EH — AJid U3YUYCHUA CBOMWCTB BEIICCTB U XHUMHUYCCKHUX peaKuHﬁ,

€CTECTBEHHO-HAyUHble METO/bl IO3HAaHUS — HaOIIO/IeHUe, HW3MEpPEeHHEe, MOJAEIHPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICTICHHBIN);

e clenoBaTh  NpaBUJIaM  TIOJb30BaHUS  XUMHUYECKOW  mocymoi u  1ab0paTOpHBIM
o0opynoBaHUEM, a TakKe TMpaBUiIaM OOpalleHHus C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIHSMHU TI0 BBIIOJHEHHUIO JTa0OPATOPHBIX XUMHYECKUX OIBITOB IO TONYYCHUIO U
coOupaHuIo Ta3000pa3HBIX BEMIECTB (BOJOPOAA U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C
ONpEeAEIEHHON MacCOBOW J0JIEH pAacTBOPEHHOIO BEIECTBA, IUIAHUPOBATbH W IPOBOJAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U KHCIOT C IIOMOIIBIO
MHMKATOPOB (JaKMyc, (heHondTanent, METUIIOPAHK U APYTHUE).

K xonIty 00yuenus B 9 kiacce npeIMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh

c(OPMHUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

® pacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHW: XUMHYCCKHHA 3JEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHMOH, aHUOH, IPOCTOE BELIECTBO, CJIOXHOE BEIECTBO, BAJIEHTHOCTD,



ANEKTPOOTPHULIATEILHOCTD, CTEICHb OKHMCICHHUS, XUMUYECKasl PEaKIMsl, XUMUYECKas CBS3b,
TEIIoBOM d(PdexT peakiuu, MOIb, MOISAPHBIA 00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  BJIEKTPOJUTHYECKass  JUCCOLMALUs, pEeakluu HOHHOro  OOMEHa,
KaTaJnu3aTtop, XHUMHMYECKOE paBHOBeCHE, OOpaTuMble M  HEoOpaTHMbIE pPEaKlLuu,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMHM, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAaHOBJICHHE, AJIOTPONUs, aM()OTEepHOCTh, XUMHUECKasl CBS3b (KOBAJICHTHAs, WOHHAS,
METaJlJINYecKasi), KpUCTAJUIMYECKas pemeérka, KOppo3us METAJUIOB, CILUIaBbl, CKOpPOCTb
XMMHMYECKOHN peaklMy, IpeaesbHo nonycruMas konuenTpanus I[TIIK Bemecrsa;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHATH 3TH HNOHSTHSA
IIPY OIIMCAHMM BEILECTB U UX IIPEBPALICHU;

UCIOJIb30BAaTh XUMHUUECKYI0O CHMBOJHUKY JIsi COCTaBJICHHUS (DOPMYJ BEIIECTB U ypaBHEHUI
XUMHYECKHUX PEaKLIM;

OIIpEAEIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XMMHMUYECKHUX SJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPENEIECHHOMY KJIACCy COSAMHEHUH 110
dopmynaMm, BHJ XMMHYECKOH CBs3M (KOBAJCHTHAs, MOHHAs, METAJIMUECKas) B
HEOPTraHMYECKUX COCAMHEHUSX, 3apsj MOHA 10 XUMHUYECKOW (opMmyIe, XapakTep Cpeabl B
BOAHBIX PACTBOPAaX HEOPraHMYECKUX COEIAMHEHUMN, TUI KPUCTAIIIMYECKON pPEIIETKH
KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMmblca [lepuonnueckoro 3akona [[. M. MenneneeBa U J€MOHCTPUPOBATh €T0
[IOHMMAaHME: ONMUCHIBATh M XapaKTepu30BaTh TabauuHyto ¢opmy Ileproanueckoil cuctembl
XUMHUYECKHUX DSJIEMEHTOB: pa3iMuyaTh MOHATUS «IJlaBHasg noarpynna (A-rpynma)»
«moboynast moarpynna (b-rpynma)», wmamble W OoJbIIME MEPUOAbI, COOTHOCHUTH
0003HAaYeHMs, KOTOpble HUMEIOTCA B  IEPUOJUYECKOM  Tabiauue, C  YHCIOBBIMU
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsa[ sapa, oo1ee
YHUCIIO DJIEKTPOHOB M pacIpefesieHue WX IO AJIEKTPOHHBIM CJIO0sIM), OOBSICHATH O0IIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M UX COEIMHEHUH B Ipeaenax MalbIX
IIEPUOJOB U INIABHBIX NOAIPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XUMHUYECKHE DSJIEMEHTbI, HEOPraHMYeCKHE BEIECTBA, XHMHUYECKHE
peakiuu (1o YUCIy U COCTaBY YYacCTBYIOLIUX B PEAKIMM BEILECTB, MO TEIUIOBOMY 3P eEKTy,
110 U3MEHEHMIO CTETeHEN OKUCIICHUSI XUMUUECKUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIUE U CIIEU(PHUECKUE XUMUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IOATBEP)KJasi OINHCAHUE NPUMEpPaMH MOJEKYJISIPHBIX U HOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIH;

COCTaBJIATh YPAaBHEHHs DJIEKTPOJUTHYECKON JMCCOLMALMU KHUCIIOT, ILEJIOYEH W COJIEH,
MOJIHBIE M COKpAlIEHHbIE YpaBHEHUS pPEaKIUl HOHHOTO OOME€Ha, YpaBHEHHS pPEaKIIHi,
MOATBEPKAIOIIMX CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEXIY BELECTBAMHU pa3INYHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHMS, BO3MOKHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAILIECHNUN B Pa3JINYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa Mo (opMylie COeIMHEHHUsI, MaCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MIPOBOAUTH PAcU€THI [0 YPaBHEHHIO XUMUYECKOM peaKkIuu;

co0IIIoAaTh MpaBuia MOJb30BaHUS XMMHUUECKON MOCYA0N U J1abopaTOPHBIM 000PYJIOBAHUEM,
a TaKKe IMpaBWwiIa OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUMSIMH I10
BBIIMOJIHEHUIO J1a0OpaTOPHBIX XHUMHMYECKHX OINBITOB 10 MOJYYEHHUIO M COOMpaHHIO
ra3o000pa3HbIX BEIIECTB (aMMHUAaKa U yTJIEKHCIIOro rasa);



MPOBOANTh PEAKIUHU, TOATBEPKAAIOIINE KAUYECTBEHHBIA COCTAaB pPA3IMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IYTEM XJIOPHA-, OpOMHUI-, HOTUI-, KapOoHaT-, pocdar-, cunmkar-,
cynbdar-, THUIPOKCUA-UOHBI, KATHOHBl aMMOHHS M HOHBl H3YYCHHBIX METAJUIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEPAllUM MBICIUTEIBHOW JIEATCIPHOCTH — aHajiu3 W CHHTE3,
CpaBHEHHE, 0000IICHNEe, CUCTEMATH3AIUIO, BBISBICHUE MPUYMHHO-CIICACTBCHHBIX CBS3CH —
JUISL U3YYEHHS] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIMH, €CTECTBCHHO-HAYYHBIC METOIbI
MO3HAHUsI — HaOJIOJCHHE, W3MEpPEHHE, MOJICIUPOBAHUE, OKCIEPUMEHT (pCaNbHBIH U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon
Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM NMPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
Xumusi — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnmoreka [JOK
NPaKTHYECKOHN JIESITeTIbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
19 BemtecTBa 1 xummndeckue 15 1 bu6mmoreka [JOK
peakiuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20
Pa3pnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelecTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuorexa [JOK
OKCHIax https://m.edsoo.ru/7f41837¢c
99 Bonopon.Ilonstue o kuciorax u 3 1 bubnuorexa [JOK
COJIsIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHCHUI https://m.edso0.ru/7f41837c
Hroro no pasneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. U. MenpgeseeBa. Ctpoenue arToMoB. XUMHUYeCKAasi
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepronnueckuii 3aKOH U
3.1 [Tepuoanueckas cucrema

XUMUYECKHnX dyemenToB 1. 1.

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MenneneeBa. CtpoeHue aToma

XUMHYECKasA CBI3b.
3.2 OKHUCIATEIILHO 8
BOCCTAaHOBUTEJIbHBIC PEAKITUU

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Uroro no pazneny 15

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

9 KJIACC

KonuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie IlpakTuueckue (itcpp )
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchI
Pa3ned 1. BemecTBo U XuMH4yecKkmne peakiun
[ToBTrOpenue u yriybiaeHne 3HaHUHA bubmmoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JiesioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [IOK
' peaxiui https://m.edso0.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubnuotexa [HOK
1.3 8 1 1
XUMHUYECKHE PEaKIUU B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubnmnoreka HOK
' aneMeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
06
22 oneeron ViA-rpymnas, Cepa et : biorera LIOK
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
06
25 ewenmon VA-rpynms. Asor, dochopunx 7 ,  bubworex LOK
' PYHIEL ’ P https://m.edso00.ru/7f41a636
COCTUHEHUS
06
24 newermon IVA-pym. Vraepos 5 1 ,  BubmoreralloK
' 3 PYIHIBL. poA https://m.eds00.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pasneny 25
Paszpen 3. Metauuibl U MX COEAMHEHHS
3.1 OO011Me CBOMCTBA METAIOB 4 bubmuorexa [JOK



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

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

bu6nmoreka [IOK

3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Utoro mo pazneny 20
Pa3znen 4. Xumus 1 oOKpy:Kamomas cpeaa

41 B « « 3 bubnunoteka LIOK
. €IIeCTBa U MaTepUaIbl B )KH3HHU YEIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
p 3 bu6mmoreka [IOK

C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

ITOYPOYHOE IIJTAHUPOBAHUE
8 KVIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema YpoOKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuUM B KU3HU 1 bu6mmoreka [IOK
yenoBeKa. Tena v BemecTra https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOMAX MO3HAHUS B XUMHUH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBL 1 bubnuorexa [JOK
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTteie BemecTBa ¥ cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
paszencHus cMeceit https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencHue
5 cafeceﬁ (Ha npnrl)vlepe OYHMCTKH n()zfaapeHHoﬁ 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3IIEMEHTHI. 3HAKU (CUMBOJIbI) 1 bubnnoreka [JOK
XUMHYECKHX DJIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U ClIOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popMmyia. BaJ'IeHTIII-IIOCTB 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMECHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae

11 OtHOCuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENbHAS MOJICKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bu6mmoreka [IOK
COC/IMHCHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosb. MossipHast bu6mmorexa [IOK
macca https://m.edsoo.ru/ff0d5230
14 duznyecKkue 1 XUMUUECKUE SBICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yclIoBHS TPOTEKAHUS bubmuorexa [JOK
XMUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MaCChl BEILIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Berancienus konmudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX bubmmorexa LOK
N https://m.edso0.ru/ff0d5708
peakiui
Kiaccupukanuss XUMHUYEeCKUX peaKIIHid
18 (coenuHeHus, pa3oKeHUs, 3aMEIICHUS bubmmoreia LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIMKJIONETUCT. 0606}:16HI/IC u bubmorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIrs 3HaHUI
20 Konrtponsnas padora Nel o treme bubnuoreka [IOK
«BelecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXa.
21 KHCJJII}:;on — 3JIEMEHT U TIPOCTOE o bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
BerecTBo. O30H
duznyecKkue 1 XMMUYECKHue CBOMCTBA
22 KHUCJIOPO/ia (peaKIuu OKUCICHUS bubmmorexa LIOK
’ https://m.edso00.ru/ff0d4614
ropenue). [lorsitue 00 oxcuaax
23 Crioco6bI nostyueHust KUCI0poa B bubnuorexa [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

1ab0paTopuu U MPOMBIIUICHHOCTH.
IIpumeHeHue kucnopoaa

https://m.edsoo.ru/ff0d497a

TennoBoii 3pPeKT XUMUIECKON peaKInu,

24 MOHSITHE O TEPMOXUMHYECKOM ypaBHEHUU Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
TorumBo (HedTh, yroiab U METaH).
25 3an5[3HeI§I/IC(1];03,H§7rxa CITIOCOOBI iro bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[TpakTrueckas padota Ne 3 o Teme
26 ((§OHWGHHG u 1(306I/IpaHI/Ie KHCJIOpO/JIa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)
97 Bonxopon — anemeHT u mpocToe bubnnorexa [HOK
BelecTBo. HaxoxieHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKrue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bosopoaa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJISAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl 1oTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «HponyquI/Ie u 1206I/IpaHI/Ie BOJZIOpO/A Bubmiorexa LIOK
Ny ’ https://m.edsoo.ru/ff0d4f42
U3YYCHUE €TO CBOWCTBY
. , bubmuorexa [JOK
32 MonsipHblii 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ffod542e
Brruucienus o0b€Ma, KOJIHYECTBA
33 BEIIECTBA ra3a Mo ero U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo BuGmorexa LIOK
34 YPaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA

00BEMHEIX OTHOIIECHUI Ta30B

https://m.edsoo.ru/ff0d5708
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duznueckre 1 XUMUYECKHE CBOICTBA

bubmuorexa [JOK

35
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bu6mmoreka [IOK
UHIIKATOpax https://m.edsoo.ru/ff0d59e2
B .H
o | P B
o P PEL- https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «ITpuroroByiieHue pacTBOPOB C bubnuorexa [JOK
oIpeneIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTtponbnast padora Ne2 o teme bubnnorexa [HOK
«Kucnopon. Bonopoa. Bona» https://m.edso0.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6mmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
" [ToryueHnue u XuMU4YeCKue C;)OﬁCTBa BuGnorexa LIOK
KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6mmoreka [IOK
42
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarmus, bu6nmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHUYECKUE CBOMCTBA bubnnorexka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa, COCOObI bubnmoreka [JOK
46 .
MOJTYYeHHSI, XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [IpakTuueckas padora Ne 6. Pemenue bubnuorexa [IOK

SKCHCPUMCHTAJILHBIX 3a/la4d 11O TCMC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COEIMHEHUI»

48 I'eneTnueckas CBs3b MEXKY KJacCaMHu bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.eds0o.ru/00ad9ch?
KontponbHas padota Ne3 o teme
50 "OCH(I:BHBIG KJII:J.CCLI HEOpPraHUYECKUX bubmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCAUHCHMI
[TepBbie MOMBITKH KIacCU(pUKAIIUN
51 XI/II\F/)II/IHCCKI/IX 3JICMCHTOB. E)IOHHITIHe 0 bubmmorexa LOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
[lepunoguueckuii 3akoH u Ileproamdeckas
52 CI/IfTeMI; XUMHYECKHX aJleMeEToj . N. bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
MemnieneeBa
53 [Tepuompl, TPyIIIbI, MOATPYIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
H3oTorsr https://m.edsoo.ru/00ada342
CTpoeHHe 3IEKTPOHHBIX 000JI0UEeK aTOMOB
55 BJI:MGHTOB HepHIZ)JIHIIeCKOfI cuctemsl /1. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
. MenneneeBa
XapakTepucTHKa XMMHYECKOTO 3JIEMEHTA
56 1o I;ro HEJ‘IO)KGHI/IIO B [lepnonnueckoit bubmorexa HOK
https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3unauenue [leproanyaeckoro 3aKoHa JiIst
57 pa3BUTHUSA HAyKU U npakTuku. /1. 1. bubnuoreka [IOK
MenpeneeB — y4u€HbIi, IEAaror 1 https://m.edsoo.ru/00ada96e
rpaXTaHUH
58 DIIEKTPOOTPUIIATETLHOCTH aTOMOB bubnmuorexa [JOK
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

59 HNonnas xumudeckas CBs3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adac34
50 KoBanenTHast nonsipHasi XuMu4ecKkas 1 bubmumoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMUYecKas 1 bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 (Creneith OKHCIICHIS 1 https://m.edsg).rUIOOadae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakinuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OKHCTTUTENIN U BOCCTAHOBUTEIIN 1 https://m.e dSCIiJ.ru 100adb076
65 Kontponbnas paborta Ne4 o teme 1 bubnnoreka [JOK
«Ctpoenue aroma. XUMUYECKAs CBS3bY https://m.edsoo.ru/00adb486
66 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [HOK
CHCTEMATH3aLMA 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnnoreka [JOK
cHUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3aLNsA 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl

[Tepuonuueckuii 3aK0OH.
IIepnonnueckas cucrema 1 bubmmoreka [IOK
XuMH4eckux 3aementos 1. U. https://m.edsoo.ru/00adb59e
MeneneeBa
cnctom mmmecem menemon |1 BnGmmorexa L1OK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme
«IToBTOpenue u yriayoneHue 1 1
3HaHUN OCHOBHBIX Pa3/IesioB Kypca
8 Kmacca»
Knaccudukanus XuMHuecKux 1 bu6nmoreka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlousiTHE O CKOPOCTH XUMUYECKOM
peaKkiuu. HOHﬂI;He 0 TOMOT'CHHBIX U 1 Bubmmorexa LIOK

https://m.edso0.ru/00adbe9a

TeTepOTeHHBIX PEaAKIIUIX
IlousTHE 0 XUMHUYECKOM Bu6morexa LIOK
paBHOBecuH. DAKTOPHI, BIUSIOIINE 1

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaI_II/II/I.pCI/IJIBHBIe U cia0ble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeCTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IG 3KC1'IpepI/IMeHTaJ'IBHI)IX Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1auW»
KonrtponbHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
PEaKIuy B pacTBOPAX»
18 OO1m1ast XapaKTEepUCTHKA raJIOreHOB. bubnuorexa [IOK
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOIyUEHHE,
RMITECICHE CEOHCTER, TOTYHEHH https://m.edsoo.ru/00ade104
[IPUMEHEHUE
IT e 6ota No 2 emMe
20 <<1EI)2§THZH(I:/II?:OI$IHO()T§ KI/ICJI::LIT i Bubmiorexa LIOK
YACHHE COI> ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB»
B
21 smmscoxnx peasta, con o biGiorera LIOK
PRI, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUT CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBo1opo/1, CTpOEHHE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
5 https://m.edso0.ru/00ade802
CBOMCTBa
Oxcunpl cepbl. CepHast KMCIIOTa,
25 (I)I/ISI/IfI[eCKI/Iz " XI/II\IZI/I‘{eCKI/Ie bubmorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoU I0JIU

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpPaHEHHE B IIPUPOJIC bubmmorexa LIOK
Pactipoctp PHPOAC, https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE bubmmorexa [JOK

’ i https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
IT 0 Ne 3
o | Dot e
yqu 13V https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas KUCOTa, e€ Pu3muecKue u bubnnorexa [HOK
XAMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e
yAo0p ’ . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMU a30Ta
(¢) .0 V

33 (p(())cc((lf)(()) pHaHKIfII:CHJI((I)):: (b(l())lfl):I/I(‘{e)CII:I/Ie u Bubmiorexa LIOK

P ot https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHOM cpefbl hocdaTamu

https://m.edsoo.ru/00adfc20
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35

Yraepon, pacripocTpaHEHHE B

npupoae, Gpuznueckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcunel yriaepona, ux pu3snveckue

1 XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe IIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bubmuorexa [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTnueckas padora Ne 5.

Pemenne OKCIICPUMCHTAJIBHBIX

3a71a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCOUHCHU S

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf2

42

43

KonTponbnas padota Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael03e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIn4ecKasi KpUcTaInyecKas
pemérka. @u3ndyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beruucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edso0.ru/00ael1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edso00.ru/00ael1278
47 [IlemouHbIC METAJLIBI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ael15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ael15e8
51 O06o001IeHne U cCUcCTEMaTU3AIIHS
3HaHUI
59 JKEcTKOCTH BOJBI U CITIOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUs https://m.edso0o.ru/00ae1886
53 [IpakTuyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keseso https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso00.ru/00ae3de8
METAJLIbI U UX COCAUHCHHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT TpUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06o001meHre U CHCTEMaTH3aIIHS
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo0.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCcTeMaTH3aIus 3HAHU https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET






