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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMHH Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl COCTaBIIEHA HA OCHOBE
TpeOOBaHUH K pe3ylibTaTaM OCBOECHHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0
obpazoBanusi, mpexacraBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBe (enepanbHON paboueit
MPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIIEMIMH MPENoiaBaHus y4eOHOro mpeamera «XuMus» B
oOpa3oBarenbHbIX opranu3anusax Poccutickoit denepanuu.

[IporpaMmma 1o xumuM Aa€T MpeACTaBIEHUE O ILenax, oOmeil cTpareruu oOy4YeHus,
BOCIIUTAaHUSI M DPAa3BUTUSA OOYYAIOUIMXCS CPEICTBAMH y4eOHOro TpeaAMeTa, YCTaHABIMBACT
o0s3aTeNnbHOE MPEIMETHOE COJIep)KaHue, MpelycMaTpUBAeT paclpeiesieHue ero Imo Kijaccam H
CTPYKTYpUPOBAaHUE IO pa3zesiaM M TeMaM MPOrpamMMbl 110 XMMHH, ONPEAEIAeT KOJINYECTBEHHbIE U
KAUECTBEHHbIC XapAKTEPUCTUKU COACPKAHUA, PEKOMEHAYEMYIO I10CIEA0BATEIbHOCTh W3y4YEHUs
XUMHUHM C Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM y4yeOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEW 00YyYaromMxcs, ONpeeisieT BO3MOXHOCTH MpeaMeTa JJis pealn3aiiu
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOH INporpaMMbl Ha YPOBHE
OCHOBHOTO 00IIer0 00pa30BaHus, a TAaKXKe TPeOOBaHUI K pe3ynbTataM 0Oy4eHHs] XUMUU Ha YPOBHE
Hened M3ydeHWs IpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOW J1€ATEIbHOCTH
00y4aromerocsi o OCBOCHHUIO Y4eOHOTO COAEepKAHUSI.

3HaHME XMUMHH CIYXKHUT OCHOBOW A ()OPMHUPOBAHUS MHUPOBO33PEHHUs OOYUaIOILIErocs, ero
NPEJCTaBICHUN O MaTepHAIbHOM €IMHCTBE MHUPA, BAXHYIO POJb UTPAIOT (POPMHpPYEMbIE XUMHEH
MPEJICTABICHUS] O B3aMMOIIPEBPALICHUSIX YHEPTHUH U 00 SBOJIOIHMH BEUIECTB B MPHUPOJE, O MYTIX
pemieHust  TI00aNbHBIX  MPOOJIEM  YCTOMYMBOTO  pa3BUTHS  YEIOBEYECTBA —  CHIPHEBOW,
SHEPreTUYECKOM, MUIEBOM U HKOJIOTMYECKOI 0€30IMacHOCTH, MPOOIeM 31paBOOXPaHEHUSI.

N3yuenune xummuu:

CIOCOOCTBYET peanu3alliil BO3MOXXHOCTEH AJsi caMOpa3BUTHUS M (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, € 00IIel U QyHKIIMOHATBHOU IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUIEHUS U TBOPUYECKHUX CIIOCOOHOCTEH O0ydYaroImxcs,
HaBBIKOB  MX  CaMOCTOSITENIbHOM  y4eOHONl ~ [eATeNbHOCTH,  JKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX yMEHUW, HEOOXOMUMBIX KakK B TIOBCEJHEBHOM JKHM3HM, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHT CO CTeNU(PUKON HAYYHOTO MBIIUICHHUS, 3aKIaIbIBAET OCHOBHI 1[EJIOCTHOTO B3TIsAa
Ha E€JIMHCTBO TMPHUPOABI M 4YEIOBEKA, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU
€CTEeCTBEHHO--HAayYHON TPaMOTHOCTH 00y4aroIInuXcs;

crocoOCTBYeT (OPMHUPOBAHMUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HAayYHBIM
3HaHUSIM, K NpPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOrMYeckoe oOpa3oBaHUeE
oOydJaronuxcs.

JlanHple HampaBlieHHWsT B OOYyYE€HHH XUMHUH OOECHEeYMBAIOTCS CHEIU(PUKON colep:kaHus
y4eOHOro mpenMeTra, KOTOPBIM SBISETCS MEJarorMuecky aJarnTHPOBAHHBIM OTpa)KeHHEM 0a30BOM
HayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOro OOIIero 0oOpa3oBaHHS OPUEHTHUPOBAH Ha OCBOEHUE
00y4JaOIMMHUCS CHUCTEMBbI TIEPBOHAYANBHBIX MOHSATHI XUMHH, OCHOB HEOPTaHUYECKOW XUMUU H
HEKOTOPBIX OTJIETHHBIX 3HAUUMBIX TIOHSITHI OPTaHMYECKOU XUMUH.

CTpykTypa colepKaHUs TPOrpaMMbl MO XMMHUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxoga k e€ mzydenuto. CoJep)kaHUE CKIIAJIbIBA€TCSd W3 CHUCTEMBbl MOHATHH O XHMHYECKOM
HJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHI 0 XUMUUecKoil peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHILUITY MOCIEA0BATEIbHOIO PAa3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHNS;

— Ilepnonnueckoro 3akona /I. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMUMUU;

— Y4YEHHs O CTPOCHMH aTOMa U XUMUYECKOU CBSI3U;
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— MpeACTaBIEHUH 00 AIEKTPOIIMTUYECKOM JUCCOLMAIIMH BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS pPAcCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH IOIYYCHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K JAPYrOMY, BBITTOJIHSS
(GyHKIUN OOBACHEHMS U MPOrHO3UPOBAHMS CBOWMCTB, CTPOEHMSI M BO3MOXKHOCTEH MPaKTHYECKOTrO
IPUMEHEHHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHue NporpaMMbl IO XHUMHHM CHOCOOCTBYeT (DOPMHUPOBAHUIO NPEACTABICHUSA O
XUMUYECKOM COCTABIIAIOLICH HAy4YHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IIPUPOIBI,
LIEHHOCTHOTO OTHOLICHHs K HAay4YHOMY 3HAaHHUIO M METOJaM IO3HaHWs B Hayke. M3ydeHue xumun
IPOMCXOTUT C MPHUBJICYCHUEM 3HAHUI U3 paHee W3YUYEHHBIX y4eOHBIX MpenaMeToB: «OKpyKaroImui
Mup», «buonorus. 5-7 knacce» u «®dusnka. 7 Kiacey.

[Tpy M3ydyeHUn XMMHUU MPOUCXOIUT (HOPMHUPOBAHME 3HAHUN OCHOB XMMHYECKOH HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKON AESITEIbHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMIIOHEHTOB MMPOBOM KyJbTYpbl. 3ajadya ydeOHOro IpeaMeTa COCTOMT B (OPMHPOBAHUU
CHCTEMBbl XMMHUYECKHX 3HAHUH — BaXHEUIIHMX (PAKTOB, MOHITUNA, 3aKOHOB M TEOPETUUYECKUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUYECKOIO XapakTepa, s3bIka HAayKd, B
IPUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS IPU U3YyYEHUH BEIIECTB U XUMUYECKUX PEaKlUi, B
GopMHpOBaHMM M pPa3BUTHM IO3HABATEJIbHBIX YMEHMH UM MX INPUMEHEHUM B Yyd4eOHO-
MIO3HABATEIBHOM M Yy4eOHO-MCCIIEOBATEIBCKONW NIESTEILHOCTH, OCBOCHHUU MpPaBHI OE30MacHOTO
oOpalleHus ¢ BelECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy wu3yyeHHMM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUs Ba)XHOE 3HAUEHUE
nproOpenu Takue 1eu, KaK:

— (hopmHpoBaHME UHTEIIEKTYaJbHO Pa3BUTON JIMYHOCTH, T'OTOBOM K CamM0O00Opa30BaHUIO,
COTPYAHHUYECTBY, CAMOCTOSATEILHOMY MPHHATHIO PEHICHUH, CIOCOOHOW aanTHPOBAThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KU3HU;

— HanpaBJICHHOCTh OOYYEHHUS Ha CHCTEMaTH4YeCKoe MpPHOOLIEHHEe OO0yJarolmxes K
CaMOCTOSITENIbHOW MO3HABATEIBHON EATETLHOCTH, HAYYHBIM METOJIaM TTO3HaHUS, (YOPMUPYIOIIUM
MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecrneyeHue YCIIOBUHM, CIOCOOCTBYIOIIMX MPHOOPETEHHI0 OO0YYarolIMMHCS —OIbITa
pa3HoOOpa3HOW JAESITEIbHOCTH, IO3HAHUS M CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE [T PA3JIMYHbIX BUJIOB JESATEILHOCTH;

— ¢opmupoBaHue oOmel (QyHKIIMOHAIBHOW M €CTECTBEHHO-HAY4YHOH TpaMOTHOCTH, B TOM
YHclie YMEHUN OOBSCHATH U OLICHUBATh SBJICHUS OKPY’KAIOLIEr0 MUpPa, UCIIONIb3ys 3HAHUS U OIIbIT,
MOJy4EeHHBIE TP U3YUYEHUH XUMHHU, IPUMEHSTh UX MIPU PELICHUH POOJIEM B TOBCETHEBHOM JKU3HU
U TPYJIOBOM N€SATEIbHOCTH;

— (opMupoBaHue y 0OydaroOUIMXCS T'YMaHMCTUYECKUX OTHOLIEHHH, MOHUMAaHHs LEHHOCTU
XUMHUYECKMX 3HAHUW M1 BBIPAaOOTKH 3KOJOTHYECKH I1€JI€CO00pa3HOro IOBEIEHUs B OBITY H
TPYZAOBON JEATENBHOCTH B LENSIX COXPAaHEHHUS CBOEr0 370POBbs M OKPYKAIOLIEH IPHUPOIHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K OOYUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAaHUIO Ha
OCHOBE YCBOEHUS OOIIEUEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY poduiisi U
HAIpPaBJIEHHOCTH JaJIbHEHIIET0 00y4YEeHHUS.

OOmee 4MciIO YacoB, OTBEAEHHBIX JUIS M3YYEHHs XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanwus, coctaBisger 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B Heneno), B 9 kimacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHBIEe XMMHYECKHE IIOHATHS

[Ipeamet xumun. Posib XuMuu B )KU3HU YesloBeKa. XUMUS B CUCTEME HayK. Tena u BelecTsa.
®du3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BelecTB. [IoHsaTHE 0 MeTOaX TO3HAHUS B
xuMuud. Yuctelie BeniecTBa U cmecu. CriocoObl pa3zesieHusi cMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKHUE 3eMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie
U CJIO’KHBIE BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi popmyna. BaleHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BewecTB. OTHOcuTENbHas aroMHas Macca. OTHocUTenbHAas MOJEKYJsIpHas Macca.
MaccoBast 0J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonunyectBo BemectBa. Monbs. MoisipHas Macca. B3auMoCBs3b KOJIMUECTBA, MAacChl U YUClIa
CTPYKTYPHBIX €IMHHUII BerecTBa. Pacy€Tel mo hopMysiaM XMMHUUYECKUX COSAMHEHHIA.

®u3nyeckue M XUMHUYECKUE SBJICHUSA. XUMHUYECKas peakiuuss U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelleCTB. XHMHUEcCKHe ypaBHeHUs. Kiaccudukanus XUMHYECKHX PEaKIIii
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW MOCYAOH, MpaBWiIaMd pabOThl B JIabOpaTOpUU U MpuEMamMu
oOpaieHust ¢ JIabOpaTOPHBIM OOOPYIOBAaHUEM, W3YYCHHE M OINHMCAHUE (PUINYCCKUX CBOWCTB
00pa3110B HEOPraHMYECKHUX BEILECTB, HaOmoaeHne Qu3ndeckux (IJIaBJIeHHE BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTYIKE, KUIIEHUE U KOHJAEHCAlUs BOJbl) U XUMHUYECKUX (TOpEHHE CBEYH,
MPOKaMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIOTOW) sBIEHUH, HAOIIOACHHE U
ONMCAHNE MPU3HAKOB MPOTEKAaHUS XUMHUYECKHX peakiuil (pasjioKeHue caxapa, B3auMOJEHUCTBHE
CEpHOIM KHCJIOTBHI C XJOpHIOM Oapus, paznoxkenue ruapokcuaa meau (ll) mpu HarpeBanwmwm,
B3aMMOJICHCTBHE XKene3a ¢ pactBopoM coiu menu (1), u3ydenne cnocoOOB pa3jelieHus CMECei: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBINAPUBAHHUE, AUCTUILIALMUA, XpoMaTorpadus, mpoBeAcHHE
OUHCTKM TIOBapE€HHOM coyiM, HAOJIOJAEHHE U OIMCAaHUE pe3yJIbTaTOB IPOBEACHUS OIbITA,
WITIOCTPUPYIOILET0 3aKOH COXPAaHEHHsI MacChl, CO31aHNe MO/IeIe MOJIeKYJI (IIapOCTePKHEBDIX).

BaxHelilue npeacraBuTe 1M HEOPraHU4eCKUX BellecTB

Boznyx — cmech raszoB. CocraB Bo3ayxa. Kuciopox — 3JI€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoaa B npupojne, (pu3NUecKue M XMMHYECKHE CBOMCTBA (peaklMM TOpEeHust).
Oxcunpl. Ilpumenenue xkucinopona. CnocoObl MOMy4eHHS KUCIOpoAa B J1aOOpaTOpUH U
npoMblnuieHHOCTH. KpyroBopoTr kucnopoga B mpupoje. O30H — auloTpornHas MojaupuKaius
KHCIIOpOJa.

TennoBoil 3¢p¢pexkT XUMHUECKOW peaklud, TEPMOXUMHMUYECKHE YypaBHEHMs, D5K30- U
DHAOTEPMUYECKUE peakuuu. TOIUIMBO: Yroilb W METaH. 3arpsA3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO AP (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u npocToe BewecTBo. Haxoxxaenue Bogoposia B npupoae, Gpuzndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHus. KucioTs! u comnu.

MonsipHblii 00bEM Ta30B. PacyéTl Mo XMMUYECKUM yPaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Bojga kak pactBoputenb. PactBopsl. HacelmieHHele u
HEHACBILICHHBIE PACTBOPHI. PacTBOpHMOCTE BelIECTB B BoJe. MaccoBas 1071 BEIIECTBA B PACTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHOBaHMS. Poib pacTBOpOB B MPHUPOJE U B KU3HU UEITOBEKA.
KpyroBopot Bozb! B Ipupoe. 3arpsi3HeHne NpupoaHbIX Bo. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanmst Heopranmdeckux coeauHeHuit. Oxcuapl. Kiaccudukanus OKCHAOB:
cojieoOpa3zymomue (OCHOBHBIE, KUCIOTHbIe, ampoTepHble) U HecosneoOpasytomue. Homenknarypa
okcu10B. du3nUecKke U XUMUUYECKHe CBOiicTBa okcroB. [loyuenne okcuaos.



OcHoBanmsi. Krnaccudukanus OCHOBaHWH: IIEIOYM H  HEPACTBOPHMBIE OCHOBAHMS.
Homenknatrypa ocHoBaHuil. @PuU3NYECKHUE M XHUMHYECKHE CBOMCTBa oOcHOBaHuil. IlomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusznueckue U XUMHUYECKUE
cBoycTBa KUCIOT. Psan akruBHocTH MetaiuioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknartypa cosieil. Pu3nyeckue M XUMHYECKHE CBoOMcTBa cojel. Ilomyuenue
COJIEH.

['eneTnyeckas CBA3b MEXAY KJIACCaAMU HEOPTaHUYECKUX COETMHEHU.

Xumuueckuii IKCnepumMeHm:

KauyeCTBEHHOE OIpeeNICHUE COJEepXKaHUs KUCIOpoJa B BO3AyXe, IOJydeHue, cobupaHue,
pacrio3HaBaHME M H3YYEHUE CBOMCTB KHCIOpOAA, HAONIOIEHUE B3aMMOJCHCTBHS BEUIECTB C
KHUCJIOPOJIOM M YCIIOBUSI BO3HHUKHOBEHHS W MPEKpalleHUs TropeHus (moxkapa), O3HAKOMIICHUE C
0o0pa3iaMu OKCHIOB U OMKMCAHUE UX CBOWCTB, MOITY4YE€HUE, COOMpaHHE, pacllO3HABAHHE U U3yUCHHE
CBOWMCTB Bojopoja (ropenue), B3ammomeiictBue Bomopoma ¢ okcugom wmeau (I1) (Bo3MoOkHO
UCIIOJIb30BaHNE BHJICOMATEPHAIIOB), HAONIOACHHE OOpPa3IOB BEIIECTB KOIUYECTBOM 1 MOIb,
UCCIIeIOBaHHE OCOOEGHHOCTEM  pacTBOPEHHUs BEIIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICICTBHE BOJBI C MeTallaMH (HaTpUeM U KajblueM) (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB), HUCCIENOBaHHE OOpa3lloB HEOPTaHUYECKUX BEIIECTB Pa3MYHBIX KJIACCOB,
HaOJII0JIEHUE M3MEHEHHUs OKpacCKM WHJMKATOPOB B pacTBOpax KHUCIOT M IIEN0YeH, H3ydeHHE
B3aumojeiicTeus okcuna menu (II) ¢ pactBopoM cepHOI KUCIOTHI, KUCIOT C METajlIaMH, pPeaKIuii
HEHUTpaJIM3al1y, [10Jy4YE€HNE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METaJUIa APYTUM U3
pacTBOpa COJIM, PEIICHHE JKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxkHeillmue Kiaccsl
HEOPraHUYECKUX COCIMHEHUI.

Iepuoauveckuii 3axkon u Ilepumoamyeckass cucrema xumuuyeckux 3jaemenros /JI. H.
MenpeneeBa. CTpoeHue aToMoB. XUMH4YecKasi CBA3b. OKHCIAMTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuun

[lepBble MONBITKH KIACCU(UKALNU XUMUYECKHX 3JeMEHTOB. [loHATHE O rpynmax CXOAHBIX
AIIEMEHTOB (ILIE€JI0YHBIE U IIE€JI0YHO3EMENbHbIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMOoTepHbIE OKCHIBI U TUAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepumoamdeckas cucrema xumuueckux osnementos [J[. H.
MenneneeBa. KopoTkomepuonHas u giuHHONepuoaHas ¢opwmbl [lepuomudeckoil  cUCTEMBI
xumuueckux dneMmeHtoB JI. M. Menneneesa. Ilepuonbl m rpynmnbel. PU3MYECKUM  CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.

Crtpoenue aromoB. CoctaB aTOMHBIX sijiep. M3otonel. Dnekrponsl. CTpoeHUe 3JIEKTPOHHBIX
obomouek atoMoB TmepBeix 20 xumMuyeckux osiemeHTOB Ilepumommdeckoii cucremsr [[. U.
MeHnneneeBa. XapakTepuUCTUKa XMMHUYECKOIO JJEMEHTA IO €ro IOJOKeHHI0 B Ilepuonnueckon
cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH WM3MEHEHUs paJryca aTOMOB XUMHUYECKHUX DSJIEMEHTOB, METALTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepnoanyeckoro 3akoHa u [lepuonnueckoi CHCTEMBI XUMUYECKHUX IEMEHTOB JUISI
pa3BUTHUA HayKu U npakTuku. /. . MenneneeB — yd€HbIN U IrpaxkIaHuH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJISIpHAS ) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKHUX 371€MEHTOB. lOHHas CBA3b.

Crenenp okucieHHs. OKUCIUTEIBHO--BOCCTAHOBUTENBbHBIE peakunu. IIponecchl okucienus
1 BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3y4eHHEe 00pa3IOB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOICHCTBHUE THIPOKCHIA ITMHKA
C pacTBOpaMHM KHCJIOT UM WIEJI0YEH, NPOBEIAEHUE OIbBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIINI (TOpeHre, Peakliuy pa3aoKeHHs], COETUHEHN).
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Mesicnpeomemnvle ceasu

Peanuzanus MeXNpeIMETHBIX CBA3€M NMpU U3ydEeHUM XUMHHM B 8 KJacce OCYILECTBIISETCS
Yyepe3 MCIOJb30BaHNe KaKk OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATHHA, TaK U TOHSATHH, SBISIOMIUXCS
CHUCTEMHBIMHU JUISI OT/IEJIbHBIX MPEJMETOB €CTECTBEHHO--HAYUYHOTIO IIUKJIA.

OO0me ecTecTBEHHO--HAyYHbIC TIOHATHS: HAyYHBIH (aKT, THIIOTE3a, TEOpHUs, 3aKOH, aHaJU3,
CHUHTE3, Kiaccu(UKalMs, NEpUOJUYHOCTb, HAONIOJEHHE, OSKCIEPUMEHT, MOJIEIUPOBaHUE,
U3MEpPEHUE, MOJIEIb, SIBJICHUE.

®dusmnka: Marepus, aroM, 3JIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHJA, W30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, JJCKTPUUYECKUN 3apsiji, BEIIECTBO, TeJlO, O0BEM, arperaTHoe
COCTOSIHUE BEILECTBA, Ia3, (U3UUYECKUE BEIWYMHBI, €IUHMULBI HU3MEPEHHs, KOCMOC, IUIAHETHI,
38361, ComHIIE.

buonorus: porocunTes, apixanue, bunochepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOABI, M0JIE3HBIE UCKOMAEMBIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKAsl peaKnus

Ilepnonnueckuit  3akoH. Ilepmoamnueckas cucrema xXuMudeckux osseMeHrtos /[l .
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB XMMUYECKHUX 3JIEMEHTOB
NEepBBIX TPEX IMEPUOJIOB, Kajus, KaJbLUsi M UX COCIUHEHUI B COOTBETCTBUHM C IOJOXKEHHEM
aneMeHTOB B Ileprouueckoii cucreMe 1 CTpOeHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHYECKOM CBSI3U. THUNBl KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOICTB BEIIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUAA XMMUYECKOH CBSI3H.

Knaccugpukamuss ¥ HOMEHKIIaTypa HEOPraHWYECKHX BEIIECTB. XHMHUYECKHE CBOWCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHbIM KJIACCAM HEOPraHWYECKUX COEIUHEHUH, TeHeTUYecKasl CBSI3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XUMHUYECKUX pEakUuil M0 Pa3IMYHbIM IpU3HAKaM ([0 YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY d(PQEKTY, M0 U3MEHEHUIO CTEIICHEH OKHCIICHUS
XMMHUYECKHX JIEMEHTOB, IO 00paTUMOCTH, IO YYaCTHIO KaTajlu3aTopa). DK30- U SHAOTEPMUUECKUE
peakuuu, TepMOXUMUYECKUE YPaBHEHUSI.

[TonsiTue 0 CKOPOCTH XUMHUYECKOM peakuuu. [loHsATHE 00 0OpaTHMMBIX M HEOOpPATUMBIX
XUMHUUYECKHUX peakuusx. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. [lonstue o xatanuse.
[TonsiTe 0 XMMHUYECKOM paBHOBecuU. DAKTOPHI, BIUSAIOINE HA CKOPOCTh XUMUYECKOU PEAKIIUU U
MOJIO’KEHNE XUMHUYECKOTO PaBHOBECHSI.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUU, AJIEKTPOHHBIH OalaHC  OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCIOIB30BAHUEM METO/]1a SJIEKTPOHHOT0 OasaHca.

Teopust >MEKTPOIUTHUECKON AMCCOLUAIMM. DJIEKTPOJIUTHl W HEIEKTPOJIUThL. KaTuoHsl,
AQHUOHBI. MeXaHN3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJAMU XMUMHUYECKOU CBs3U. CTENEHb
nuccouranuu. CUiibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiun MOHHOTO OOMEHa. YCIIOBUS NMPOTEKAHUS peakUuil MOHHOrO OOMEHa, IMOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMS peakiuil. CBOICTBAa KHCJIOT, OCHOBAHMM M COJIEH B CBETE
npezcTaBiIeHuit 00 AIEKTPOIUTHYECKOH nuccormanuy. KauecTBeHHbIE peakiiui Ha HOHBI. [loHsTHE
0 THJIPOJIN3€E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C MOJEISAMHU KPHUCTAUIMUECKUX PEIIETOK HEOPraHWYECKUX BEUIECTB —
METaJIJIOB U HEMETAJIOB (TpaduTa U aiMasa), CII0KHBIX BEIIECTB (XJIOpUAa HaTPHs), UCCIIEIOBaHHE
3aBHCUMOCTH CKOPOCTH XMMHYECKOM peakIMu OT BO3JEHCTBHS PA3JIUYHBIX (HaKTOPOB,
HCCIIEIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, Ipollecca AUCCOLMAIMMU KHUCIOT,
mesnoyed U coneld (BO3MOXKHO MCIIONB30BaHME BHUAECO MAaTepUaloB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUsS peakluii MOHHOro oOMmeHa (oOpa3zoBaHHE OCajIKa,
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BBIJICJIEHUE Ta3za, 00pa30BaHUE BOJbI), ONBITOB, WJUIIOCTPUPYIOIIMX MHPUMEPHI OKHUCIUTEIHHO-
BOCCTAQHOBHTEIIPHBIX PEaKUUil (rOpeHue, peakUuHu pPas3oKeHHs, COCAWHEHUs), paclo3HaBaHHE
HEOPraHMYECKUX BEUIECTB C IOMOIIBIO KAYeCTBEHHBIX pEaKUUid Ha HOHBI, pelIeHHe
9KCHEPUMEHTAJIbHbIX 3a7a4.

HeMeTaJuibl M UX cOeAMHEHUSA

OO0wast xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€PHbIE CTEIIEHU
okucnenus. CtpoeHne M (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMHYECKHE
CBOWCTBA Ha IpuMepe XJjopa (B3aUMOJEHCTBUE € MeTallaMd, HeMeTaulaMH, IIeJ04YaMH).
XnopoBogopoa. ConsHas KHCIOTa, XUMHUYECKUE CBOICTBa, MOJy4yeHUE, NpUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M ueloBeka. BakHeiliue XJIopuapl M MX HaXOXKICHUE B
npUpoe.

OOmas xapakTepucTuka odyeMeHToB VIA-rpymmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (U3NYECKHE CBOWCTBA MPOCTHIX BEUIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOM(UKALMH KMCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA CEPBHI.
CepoBonoponi, cTpoeHue, GU3NIecKue u XUMUIecKre cBoiicTBa. OKCHABI Cephl KaK MPEJCTaBUTEIN
KUCIOTHBIX OKcHIoB. CepHas KucioTa, (u3nueckue W XHMMHUYECKHE CBoicTBa (0OLIMe Kak
NPEJCTaBUTEINSl Kilacca KHUCIOT M crnenupuieckne). XUMHYECKHE PEaklnH, JeKallue B OCHOBE
IPOMBIIIJICHHOTO CII0cC00a MOJy4eHUs CepHOW KucnoThl. [Ipumenenue cepHoil kuciaorsl. Comu
CEpHOM KHMCIIOTHI, KaUeCTBEHHAsl peaklus Ha cynbdar-uoH. HaxoxaeHue cepsl U € COeJMHEHUH B
npupoze. XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIeH Cpeabl COCAMHEHUSMH Cepbl (KHUCIOTHBIE
JIOX/M, 3arpsI3HEHHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro Mpe0TBpaIEeHuUs.

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynnsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUS. A30T, pacCpoCTpaHeHHE B IPUPOJE, PU3MUECKUE U XUMUIECKHE
cBoiictBa. KpyroBopor azora B mpupose. AMMHUak, ero (u3n4yeckue M XMUMHUYECKHE CBOWCTBA,
nojy4yeHue u npumenenue. Conu aMMOHUS, X (pU3HUECKUEe U XMMUYECKHE CBOWCTBA, IPUMEHEHHE.
KayecTBeHHass peakiust Ha HOHBI aMMOHMs. A30THas KHUCIOTa, €€ MoyiyuyeHue, (pu3nyeckue U
XUMHYECKHE CBOMCTBa (0OmMe Kak TpEeACTaBUTENsl Kiacca KHCIOT W crenuduyeckue).
Vcnonb30BaHue HUTPATOB U COJIEM aMMOHHS B KaueCTBE MHHEPAJIbHBIX YAOOpeHHH. XUMHUYECKOe
3arps3HEHNE OKPYXKAOIIEH cpellbl COeTMHEHUSIMH a30Ta (KHCIOTHBIE TOKIH, 3arPsS3HEHUE BO3IyXa,
noyBbl U BoJI0EMOB). Dochop, amtorponusie Moandukanuu hocdopa, Gpusnyeckrue 1 XUMUIECKHUE
coiictBa. Okcua ¢dochopa (V) u dochopHas kuciaora, GuU3NIeCKHe W XUMHUYCCKHE CBOWCTBA,
nonydenue. Mcnonbs3zoBanue ¢pocharoB B KauecTBe MUHEPAIBHBIX YIOOPEHUH.

OOmas xapakrepuctuka syeMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHMCIECHHS. YTIEpoJ, aJUIOTPOINHbIE MOIAM(HKAIMU, PaclpoCTpaHEHHE B
npupoje, Gu3nUecKue U XUMHUUECKHe CBOMCTBA. AjcopOius. KpyroBopor yriepona B mpupo/e.
Oxcuapl yriepoaa, ux (U3MYecKue U XMMHUYECKHE CBOMCTBA, AEHCTBHE HA JKUBBIE OPraHU3MBI,
NOJyYeHHe W MPUMEHEHHE. DKOJOrMYecKue MpoOseMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepona (IV),
TUIIO0Te3a TI100aJIbHOTO MOTEMJIeHNs KIMMaTa, MapHUKOBbIM 3¢pdekt. YronbHas kuciaora u eé comu,
X (QU3NYECKHue U XMMHYECKHE CBOMCTBA, MOJIydeHHE M NpuMeHeHne. KadecTBeHHas peakiusi Ha
KapOoHaT-HoHBI. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO341CTBE.

[lepBoHaUyabHBIC MOHATHS 00 OPTaHUYECKHWX BEIIECTBAX KaK O COCOUHEHHSX YIIIepoja
(MeTaH, 3TaH, ATUJICH, alleTUJIeH, ATAHOJI, TIMLEPHUH, YKCYCHas KucioTa). [IpupogHble HCTOUHUKN
YIJI€BOAOPOAOB (Yroiib, MIPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepaboTku (OeH3MH), X POJb B
ObITY M TpOMBINUIEHHOCTH. [loHSATHE O OWONOTMYECKH BaXKHBIX BEIIECTBAX: JKUpPax, Oelkax,
yIJIeBOAAX — M MX pPOJM B JKU3HM 4YelloBeKa. MaTepualbHOE€ €IWHCTBO OPraHWYEeCKHX U
HEOPTraHMYECKUX COCTMHECHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, TIOJy4Y€HHE M TPUMEHEHHE.
Coenunenus kpeMHus B ipupojie. O6mue npeacrasieHus o6 okcuae kpemuus (IV) u kpemHueBoi
kuciote. CUIIMKAThl, X UCIOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHel1ie cTpouTensHbIe
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MaTepuaibl: KepamMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [IpoOnembl Ge3omacHOro
WCITOJIb30BAaHUsI CTPOUTENIBHBIX MAaTEPUAJIOB B IIOBCETHEBHOW KU3HM.

Xumuueckuii IKCnepumMeHm:

U3ydyeHrue o0paslloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKIHMid Ha XJIOPHUI-MOHBI M HAOJIOJICHHE MPHU3HAKOB UX IMPOTEKAHHs, OIIBITHI,
oTpaxarolue (puanyeckrue M XMUMHUYECKHE CBOMCTBA TaJIOTEHOB W UX COECIUHEHUI (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB), O3HAKOMJIGHHE C O00pa3lamMHu XJIOpUIO0B (TaJlOreHUIOB),
O3HAKOMJICHHE ¢ oOpa3nmamMu cepbl U €€ COeAMHEHHUSIMH (BO3MOXHO HCIIOJIb30BaHHE
BUJECOMATEpHAJOB), HAOMIOACHHWE  TMpolecca  OOYrJMBaHHMS — caxapa 1OJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEpHOI KUCIOTHI, W3YyYEHHE XUMUYECKHUX CBOWCTB Pa30aBIIEHHON CepHOM
KHCJIOTHI, MPOBEACHUE KAUYeCTBEHHOM peakuuu Ha cynb(ar-moH U HaONIOJeHUE MpHU3HAKa e
MPOTEKaHUs, O3HAKOMIJICHHE C (U3NYECKUMHU CBOWCTBaMHU a30Ta, ¢docdopa U HX COECTUHEHHI
(BO3MOKHO HCHOJIB30BAaHUE BUICOMATEPUATIOB), 0Opa3lamMu a30THBIX U (OCHOPHBIX YHOOpEHMIA,
noJiyueHue, coorpanue, pacro3HaBaHUE U U3yYeHUE CBOWCTB aMMHUaKa, IPOBEJICHIE KaUeCTBEHHBIX
peakuuii Ha MOH aMMOHUS U PochaT-HoH U U3yUeHHE TPU3HAKOB UX MPOTEKAHUS, B3aUMOACHCTBUE
KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI C MeIbI0 (BO3MOKHO HCIOJIB30BAaHUE BUICOMATEPHAIIOB),
U3ydeHHE MOJENeH KPUCTANTMYECKUX PEmETOK anmasa, rpadura, QyuiepeHa, 03HAKOMIICHHE C
MPOLECCOM aAcopOLMU pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIUIEM U YCTPOHCTBOM
MPOTUBOTa3a, MOJIyueHUEe, COOMpaHue, paclo3HAaBaHUE M HM3yYEHUE CBOWCTB YIJIEKUCIIOrO Trasa,
IIPOBEJICHUE KAayeCTBEHHbIX pEaKlMil Ha KapOOHAT M CHJIMKAT-HOHBI U HU3yYEHHE NPU3HAKOB HX
NPOTEKaHUs, O3HAKOMJIEHME C MPOAYKLHMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33/a4 10 TeMe «BaxxHeillre HeMeTauIbl U UX COSTUHEHUS.

MetaJuibl M MX COeJUHEHUS

OO01mas XxapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHHMHU WX MOJOXKEHUS B
Ilepuonnueckoir cucreMe XxuMu4eckux diemeHToB J[. M. MeHnneneeBa M CTPOCHHMS aTOMOB.
Crpoenue MertamioB. Meramnueckass CBs3b M METAUIMYECKAs] KPUCTAIIMYECKas peHIeTKa.
DNEKTPOXUMUYECKUNA Psii  HaNpsDKEHUH MeTauioB. Du3znueckne MU XUMHUYECKHE CBOMCTBA
MeTaisioB. OOmue crnocoObl moiaydeHus: MeTamioB. [IoHSATHE O KOPpPO3UMH METAJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTalb, YYryH, JIOPAJIIOMMHMHA, OpOH3a) U HX
IpUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenouynsle MeTauIbl: NOJ0KeHUE B [lepuonnueckoil cucreMe xumudeckux sinemenToB /1. .
MenneneeBa, CTpOEHHE UX aTOMOB, HAXOKIEHHUE B ITpUpoae. PU3NUECKue U XMMUYECKHE CBOKWCTBA
(Ha mpumepe HaTpus U Kamusi). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [IpuMeHeHune 1menouHbIx
METAJIJIOB U UX COETMHEHUM.

[IlenoyHO3eMeNbHBIE METAIUIBI MArHUW M KaJIbIMW: MOJIOXKEeHHE B llepuoanmyeckon cucreme
xumuueckux snemeHtoB JI. M. MenpeneeBa, CTpoeHME MX aTOMOB, HAXOXXIEHUE B IPHUPOJE.
®u3nyecKkue M XMMHYECKHE CBOMCTBA MAarHusi M Kaublus. BaXHeHIIWe COCOUHEHUS KalbIUsS
(oxcua, THAPOKCHL, conn). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEeHHUS.

AmomMuHuii: nonoxenue B Ilepumonnueckoil cucreme Xumuueckux snemeHtoB J[. U.
MenneneeBa, CTpoe€HUE aToMma, HaxoXkAeHue B mpupoxae. dusnueckne M XMMHYECKHE CBOMCTBA
anmoMuHUs. AM(OTEpHbIE CBOWCTBA OKCUIA U THUIPOKCHIA aIFOMHHHUS.

Kenezo: mnonoxenune B Ilepuomnueckoil cucreme xumuyeckux siaemeHtoB [l .
MengeneeBa, CTpoeHUE aToma, HaxoxXkJaeHue B npupozae. dusnueckne M XMMHYECKHE CBOWCTBA
xene3a. Okcuppl, ruapokcuasl u comu keneza (I1) w xemeza (I1), ux cocra, cBoiicTBa u
MOJTyYEHHeE.

Xumuueckuii IKCnepumMenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METAJUIOB U CILJIaBOB, UX (PU3UUYECKUMH CBONCTBaMH, U3YUYECHUE
pe3yabTaTOB KOPPO3MH METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJCOMATEpPHANIOB), OCOOCHHOCTEN
B3aMMOJICHCTBUSL  OKCHMJA KaJlblUd W HaTpus € BOJOM  (BO3MOXKHO  HCIIOJb30BaHHE
BUJICOMATEPHUAIIOB), UCCIEA0BAHNE CBONCTB jKECTKON BOJIBI, MPOLIECCAa TOPEHHUS JKETIE3a B
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KHCJIOpoie (BO3MOYKHO HCIOJIB30BaHUE BUCOMATEPHAIIOB), TPU3HAKOB MPOTEKAHMS Ka4eCTBEHHBIX
peakIMii Ha MOHBI: MarHus, KajJbIus, aTIOMUHUA, 1UHKA, xene3a (II) m xeneza (III), menu (II),
HaOJIIOJIEHUE U ONHCAaHUE IPOLIECCOB OKpAIIMBAHMS IJJAMEHM MOHAMM HATpUsl, KaIMs U KaJbLUs
(BO3MOYKHO HCIIOJIb30BAHHME BHUJIEOMATEPHAIIOB), HCCIel0BaHUuEe aM(pOTEPHBIX CBOMCTB THAPOKCUIA
AIIOMUHUS U THJIPOKCHJA IIMHKA, pPEIICHHE S3KCIEPUMEHTAlbHBIX 3ajad 1o TeMe «Baxuelmme
METaJIJIbl U UX COCTUHEHUSI.

XuMus 4 OKpy:KawIas cpeaa

BemectBa u Marepuanbl B MOBCEAHEBHOW XU3HU dYelloBeKa. bezomacHoe HCHoib30BaHUE
BEIIECTB M XWMHYECKUX peakuuii B ObiTy. IlepBas momomip mnpu XHMHYECKHX OXOrax |
OTpaBJICHUSIX.

XHMMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpeabl (MpeaeibHas J0InycTUMas KOHUEHTpalus
BemecTs, Aaee — [1J1K). Posib XuMuu B pelieHHH KOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHbIE MaTEPUATIBI).

Mesicnpeomemmuoie céazu

Peanuzanus MexXnpeaIMEeTHBIX CBA3€M NMpHU M3yYEeHUU XUMHH B 9 Kilacce OCYIIECTBIIAETCS
yepe3 MCHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHATUH, SBISIOLIUXCS
CUCTEMHBIMU JIJISl OTJENBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IHKJIA.

OO0me ecTeCTBEHHO-HAyYHbIE TOHATHUS: HAYYHBIN (DaKkT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CUHTE3, Kiaccu(ukanus, TMEePUOJUYHOCTh, HAOIMIOACHHE, OKCIEPUMEHT, MOJICIHPOBaHHE,
U3MEpEHUE, MOJIENb, SIBJICHNUE, TAPHUKOBBIN 3(PEKT, TEXHOJIOTUS, MAaTEpHAJIbI.

®usuka: MaTtepus, aroM, OJIEKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIWJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb,  MOJIEKYJIa,  JJIEKTPUYECKUN  3aps], IPOBOAHMUKH,  IOJYINPOBOJHHKH,
TUDIIEKTPUKU, (OTOIIEMEHT, BEIIECTBO, Telo, O0bEM, arperaTHoe COCTOSHHE BEIIeCTBa, TIas,
pacTBOp, pacTBOPUMOCTh, KPUCTAIUTUYECKAsl PEMIETKA, CIUIaBbl, (GU3NUECKUE BEITHYMHBI, ¢IUHHIIBI
U3MEpEHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIIaHEeThI, 3BE3/1b1, CONHIIE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, 3KocHucTEMA, MHUHEpaJbHbIE yI0OpeHus,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHbIE BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JIm4HOCTHBIE pe3yNbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO 00mero oo0pazoBaHus
JIOCTUTAIOTCS B XOJle 00OyueHHUsI XUMUU B €UHCTBE y4eOHOW M BOCHHUTATEIbHOW AEATEIHHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSAMHU, MPHUHIATHIMH B OOIIECTBE NpaBUJIAMU U HOPMaMu MOBEACHUS U CIIOCOOCTBYIOT
nporeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUATTU3AIMH 00yUJarOIIUXCSl.

JIM4HOCTHBIE pEe3yNbTAaThl OTPaXKalOT TOTOBHOCTh OOYYAIOIIHUXCS PYKOBOJICTBOBATHCS
CUCTEMOM IO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMil U pacIIMpPEHHUE OIbITa JAEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHMSA:

LIEHHOCTHOTO OTHOILECHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY UM HAYYHOMY
HACII[IMIO, TOHMMAHUS 3HAUCHHWs XMMHUYECKOH HAayKH B JKM3HM COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BIAJETh JOCTOBEpHOW HWH(pOpMAaNMeld O MepeloBbIX IOCTHXKEHHUSX U OTKPBITUSAX
MHUPOBOH U OT€UECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTpOICTBE MHUpa
1 00IIIEeCTBA;

2) rpaKIaHCKOro BOCIIUTAHUS:

IPEJCTaBICHUST O COLMAJIbHBIX HOPMax U MpaBUiIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE, KOMMYHUKaTUBHOM KOMIIETEHTHOCTHU B 00IIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM W JPYrMX BHUAAX JEATENbHOCTH, TOTOBHOCTU K
pa3HoOOpa3HON COBMECTHOM AESITENbHOCTH MPH BBIMOJHEHUU Y4YeOHBIX, MO3HABATENBHBIX 3aj/1ad,
BBIMIOJJTHEHUM XMUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IIPOEKTOB, CTPEMJIEHHSI K
B3aMMOINOHMMAHUIO U B3aMMOIIOMOIIM B TMPOIECCe STOM yueOHOW AESITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJICHUE U MOCTYIKH CBOMX TOBApUILEH € MO3UIIMHA HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEICTABICHNUS O BEILIECTBE U XUMUYECKON PEAKIIMHU, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTAaBJISIOLIME OCHOBY JUISl MOHUMAaHHS CYIIHOCTH
Hay4YHOH KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS MPUPOABI,
B3aUMOCBS351X YEJIOBEKA C IPUPOIHON CPEAON, O POJIM XMMHUH B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHbIE MOTHBBI, HAlpPABJIECHHbIE Ha IIOJYyYEHHWE HOBBIX 3HAHUM MO XUMUH,
HeoOXxoauMble Uil OOBSCHEHUS HaONIOaeMbIX TMPOLIECCOB U  SIBICHUN, I103HABATEIbHOM,
MH(POPMALIMOHHOM U YUTATENbCKON KYJIbTYpPbI, B TOM UHCIIE HABBIKOB CaMOCTOSITEIbHON paboThI ¢
y4eOHBIMU TEKCTaMM, CIIPABOYHOH JMTEpaTypod, JIOCTYHHBIMH TEXHHYECKHMMH CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOY4YEHMIO W TO3HAHUIO, JH0003HATEIbHOCTh, T'OTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOH M HCCIEI0BATENbCKON JEATEIbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HAIpPaBJIEHHOCTU U YPOBHSI 00Y4Y€HHUs B JalbHEHUIIEM;

4) ¢opMHUpPOBaHHS KYJIbTYPHI 310POBBSI:

OCO3HaHHE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KU3HM, OCO3HAHME IMOCIEICTBUM M HENPUATHE BPEIHBIX IPHUBBIYEK
(ymoTpeOneHuss ajJKoroJyiss, HApPKOTHKOB, KYypeHHWs), HEOOXOTUMOCTH COOIOCHUSI TIPaBUI
0€30MaCHOCTH MTPU OOPAIIEHUN C XUMUYECKHMMHU BEIIECTBAMH B OBITY U peasibHON KU3HU;

5) Tpy/10BOro BOCIIMTAHUS:

UHTEpeC K MPAKTUUYECKOMY H3YYEHHUIO mpodeccuil u Tpyaa pasaIudHOro poja, YBaXKEHUE K
TPYAY U pe3yJibTaTaM TPYAOBOH JI€ATEIbHOCTH, B TOM YHCJIE€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAaHUH 10 XMMHUH, OCO3HAHHBII BBHIOOp MHIMBHYaTbHON TPAEKTOPUHU MPOAOIKEHHST 00pa30BaHUs
C Y4E€TOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHUH, OOLIECTBEHHBIX WHTEPECOB U
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noTpeOHOCTEH, yCHemHoi TpoheCCHOHATBHON NeSTEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMECHHIA,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCUOHAIBHOI cpejie;

6) 3K0JIOrM4eCKOro BOCIIMTAHHUSI:

9KOJIOTHYECKH 11e7IeCO00pa3HOe OTHOIICHHE K NPUPOJie KaK MCTOYHHUKY >KU3HM Ha 3emie,
OCHOBE €€ CyIIECTBOBAHHS, MOHMMAaHHME IICHHOCTH 3JI0POBOTO M 0€30MacHOr0 o0pasa >KHU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3[I0POBBIO, OCO3HAHUE
[IEHHOCTH COOIOACHMS MPaBWJI OE30MaCHOTO MOBEICHHUs MpH paboTe C BEIIECTBAMH, a TAKKE B
CUTyalUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YUYEHUU XUMUHU, JUIS PEIICHUs 3ajad,
CBS3aHHBIX C OKPYKAIOIIEH NPUPOAHOW CPEeAOW, I TMOBBIIIEHUS YPOBHA 3KOJOTMYECKOU
KYJIBTYPBI, OCO3HAHHS TJIO0ATBHOTO XapaKTepa SKOJIOTHYECKHX MpOoOJIeM M TMyTeH HMX peHICHHS
MIOCPEJICTBOM METOJ0B XHWMHH, HKOJOTMYECKOIO MBIIUICHUS, YMEHUs PYKOBOJCTBOBATHCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM ¥ COLUAIIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeIMETHBIX pe3Yy/IbTaTOB BBIICISIIOT 3HAYUMBIE IS (POPMHUPOBAHUS
MHUPOBO33pEHUSI OOIlEHAyYHbIE MOHATHUS (3aKOH, TEOpHS, MPHUHIMII, TUmoTe3a, (akT, cUcTeMa,
MIPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUI U3 STUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHHUE O
[EJIOCTHOM HAy4yHOM KapTHHE MHpa, U YHHUBEpCAIbHBbIC yueOHBbIC IeHCTBHs (ITO3HABATEIIbHBIC,
KOMMYHHUKATHBHbBIC, PETYISITUBHBIC), KOTOpbIe OOecreunBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM JESITEIIbHOCTH.

Ilo3naBaTebHBbIE YHMBeEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBble Jjornueckue 1eMcTBUS:

YMEHUS UCIIOJIb30BaTh NPUEMBI JJIOTUYECKOTO MBILIIEHUS TPU OCBOCHUM 3HAHUI: pACKPHIBATH
CMBICJI XUMUYECKUX TOHITHH (BBIICIATh UX XapaKTEPHbIC MIPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b
C APYTUMU MOHSITHUSIMH), UCTIOJIB30BaTh MOHATUSA U1 OOBSICHEHUS OTAEIBHBIX (PaKTOB U SIBICHU,
BEIOMpATh OCHOBAaHUS W KPUTEPHH IS KIACCH(PHUKAIUU XHUMHUYCCKHUX BEIIECTB M XUMHUYECKUX
peakiuii, yCTaHaBIMBaTh MPUYUHHO-CIEICTBEHHBIC CBS3M MEXIY OObEKTaMH W3YYEHHUS, CTPOUTH
JIOTUYECKHE pacCyXJAeHUs (MHIAYKTHUBHBIC, JCIYKTUBHBIC, IO aHAJOTHUU), JENaTh BBIBOJABI U
3aKJIIOYEHUS;

YMEHHE TPHUMEHATH B TMpoIlecce MO3HAHMS TMOHATHUS (TIPeIMETHBIE U METaNpeAMETHEIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJIEIH, HCIOJNb3yeMble B XHMHH, MPEOOPa3OBBIBATh IIMPOKO
MpUMEHSIEMbIE B XUMHH MOJICTbHBIC TPEICTABICHUS] — XUMHUYECKHUH 3HAK (CMMBOJI DJIEMEHTA),
xumMuueckass (Qopmyna W ypaBHEHHE XUMHYECKOHW pEaKkIUMu — TpHU pelIeHudu y4eOHOo-
MO3HABATENIBHBIX 3a/a4, C YIETOM ITUX MOJEIBHBIX MPEICTABICHUN BBIABIATh U XapaKTEPHU30BATh
CYIIIECTBEHHBIC MTPU3HAKU M3Y4a€MbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEaKInH,
BBISIBJIATH OOIME 3aKOHOMEPHOCTH, MPUYNHHO-CJIC/ICTBEHHBIC CBSI3U U MIPOTUBOPEUHUS B U3YIaEMBbIX
MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

YMEHHUE HUCTIOIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE NHCTPYMEHTA MO3HAHMS, a TAKXKe
B KaueCTBE OCHOBBI TSI (POPMUPOBAHUS THIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYKJICHUN;

npuoOpeTeHne OmbITa MO TUIAHHPOBAHUIO, OPraHU3AIMK W TPOBEACHHUIO YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOAOM MpPOIEcca, CaMOCTOSTEIbHO MPOTHO3HPOBATH €T0
pe3ynbTaT, (OpMYIHpPOBaTh OOOOIIEHHWS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOEIaHHOM padoTe.

Pabora c unpopmanueii:

yYMEHHE BBHIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALIUIO PA3TUYHBIX BUIOB U
dbopM TpecTaBIeHUs, TIOTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIpHAs TUTEpaTypa
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XUMHUYECKOTO COACpX aHUs, CIPaBOYHBIE MOCOOUSs, pecypchl MHTepHETa), KPUTUIECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHHUE MPUMEHSTHh PAa3IMYHbIE METOJBI M 3alPOCHl MPH MOUCKE W 0TOOpe MH(pOpMAIUN U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JIJIsl BBHIIOJHEHUS YYeOHBIX M MO3HABATEJIbHBIX 3a]a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OmblTa B OOJIACTH HCIOJB30BaHHUA HH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KYJIbTYPOH AKTUBHOTO HCHOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (QOpPMY MpPEICTaBICHUS
uH(pOpMallMM M WUIIOCTPUPOBATh peEIlaeMble 3a/ladd HECIOXHBIMU CXEMaMH, Juarpammami,
npyrumu Gpopmamu rpaduky ¥ ©X KOMOMHALIUSAMUY;

YMEHHME WHCIIONb30BaTh M aHAJM3UPOBATh B IIpoliecce Y4eOHOW U UCCIIeOBAaTENbCKON
JeSITeIbHOCTH UH(POPMAIIHIO O BIMUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO035ICTBA U TPAHCIIOPTa HA
COCTOSTHUE OKPY>KaIOLIEH MPUPOTHOM Cpelibl.

KomMMyHMKaTHBHbIE YHUBEPCAJbHbIE yUeOHbIe 1efiCTBUS:

YMEHHUS 3a7aBaTh BOIIPOCHI (B X0/1€ 1HUaiora U (UJIK) JUCKYCCHH) TIO CYIIIECTBY 00CYXIaeMOn
TEMBI, (POPMYIMPOBATH CBOM MPEIOKEHUSI OTHOCUTEIHHO BBIITOJHEHHS IPEAJIOKEHHOH 3a/1a4H;

YMEHHUsI TIPEJICTABIATh MOJIyY€HHbIE PEe3yabTaThl IO3HABATEILHON AECSITEIILHOCTH B YCTHBIX U
IUCBbMEHHBIX TEKCTax; JielaTb IMPEe3EHTAlMI0  PEe3yJIbTaTOB  BBIIOJHEHUS  XHMHUYECKOTO
JKCIIepuMeHTa (J1abopaTOPHOrO OMbITA, JTAOOPAaTOpPHON paboOThl MO HCCIEIOBAHUIO CBOICTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yMEHHsI y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IO3HABaTEIbHON U
HCCJIEIOBATEIbCKOM AESITENbHOCTH MPU PELLIEHNH BO3HUKAIOLIUX MPOOIEM Ha OCHOBE yuéTa OOIINX
WHTEPECOB U COTrJAacOBaHUs MO3ULUN (0OCYKIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI»,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBHI, ONpeieleHe KPUTEPUEB IO OLIEHKE KaueCTBA BHIIIOJHEHHON
paboThl U ApyTHUE).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1efiCTBUSA:

YMEHHE CaMOCTOSITENIbHO OINPEACNATh LETH AeSTeNbHOCTH, MIIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U IIPU HEOOXOIUMOCTH KOPPEKTUPOBAThH CBOIO JI€ATEIbHOCTh, BBIOUPATh Haubosee
3¢ dexTrBHBIE CIIOCOOBI pellIeHUs] YIeOHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSITEILHO COCTABIISITh
WM KOPPEKTUPOBATHh MPEIJIOKEHHBIA AJITOPUTM JECUCTBUUA MPHU BBITOJIHEHUH 33JaHUA C y4ETOM
MOJTy4YeHUsI HOBBIX 3HaHUM 00 M3ydaembIXx OOBEKTaXx — BEHIECTBAX M PEAKIMSIX, OICHUBAThH
COOTBETCTBUE MOJIYYEHHOIO pe3yJbTaTa 3asBJICHHON 1IeJIM, YMEHHE UCTI0Ib30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, Ipe/jIaraeMble B YCIIOBUU 3aJaHHIA.

MNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTATOB 10 OCBOCHUIO 00S3aTENIBHOTO  COJEPKaHMS,
YCTaHOBJIEHHOIO JaHHOM (¢enepanbHO pabouell IpOrpaMMoi, BBLAEISIOT: OCBOEHHBIE
00y4JarMMuUCs HayYyHble 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHM, crienupudeckue s IpeIMeTHON
ob0nactu «XuUMHUS», BUIbI JAEATEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHMS, €ro HMHTEPIpETaluH,
peoOpa3OBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHSIX.

K xoHmy oOydenuss B 8 kJiacce IMpeIMETHBIE pe3yibTaThl HAa 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHU:
pacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKUX IOHSATHH: aTOM, MOJIEKyJa, XUMHYECKUN DIIEMEHT,
IIPOCTOE BEIECTBO, CII0)KHOE BELIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJAHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAsE aTOMHAsi U MOJIEKYJISIpHAsE Macca, KOJUYECTBO BEUIECTBA, MOJb, MOJISIpHAsT Macca,
MaccoBasi JI0JIsl XMMHUYECKOTO JJIEMEHTa B COEAMHEHHUH, MOJIAPHBIM OO0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb, JIIEKTPOOTPHULATEIIBHOCTh, CTENEHb OKHUCICHUS, XHMHUYECKas peakius,
KJIacCU(UKaALlMs DPEaKIMi: peakuu COEAMHEHHUS, PEaKIHUH pPAa3IOoKEeHHs, PEaKIHMH 3aMelleHus,
peakuuu oOMeHa, 9K30- U PHJIOTEPMUYECKHE peakluH, TeIoBod 3¢ (eKT peakuuu, SApo aToma,
AIIEKTPOHHBIN CJIOW atoma, aTOMHasi opOuTanb, paguyc aromMa, XMMHUYECKas CBs3b, MOJISIpHAs U
HEMoJIsipHasl KOBaJICHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH, PacTBOp, MaccoBas OIS
BelecTBa (MPOLIEHTHASI KOHIIEHTPAIHs) B pacTBOPE;
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WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSTHUM U MPUMEHSTh 3TU MOHATUS IPU
ONMUCAHUU BEUIECTB U UX MPEBPALLECHUN;
HCIIOJIB30BaTh XMUMHUYECKYI0 CHMBOJIMKY JIJI1 COCTAaBJICHHS (OpPMYJT BEIIECTB W ypaBHEHUI
XUMUYECKHUX PEaKIINiA;
OTIPE/ICIIATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OWHApPHBIX COCIUHCHUSX, CTCTICHb OKHCIICHUS
AJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAJICKHOCTh BEIHIECTB K OIMPEACIIEHHOMY KIAcCy
COeMHEHUH 110 (hopmysiaM, BUJ XUMHUYECKON CBS3M (KOBAJCHTHAs M MOHHAs) B HEOPTaHHMYECKHUX
COCIMHCHUSX
packpbiBaTh cMbici [lepuogmueckoro 3akona J[. . MenpaeneeBa: 1eMOHCTpUpPOBATh MMOHUMaHWE
MEPUOIUYECKON 3aBUCHMOCTH CBOHCTB XHUMHUYECKMX JJIEMEHTOB OT WX IIOJIOKCHUS B
[lepuonnueckoi cucTemMe, 3aKOHOB COXPaHEHUs! MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaIpo;
OMHKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Illepuoanmueckoil CHUCTEMBI XUMHUYECKUX
AIIEMEHTOB: pa3InyaTh IMOHATHS «IJIaBHas moArpynma (A-rpymma)» u «mobounas noarpymmna (b-
rpynmna)», Maible ¥ O0JbIlINe MEePHObl, COOTHOCUTH 00O3HAUEHUS, KOTOPbIe UMEIOTCSA B TaOJHIle
«llepmognueckas cucrema xumuyeckux diemeHToB . M. MengeneeBay ¢ 4UCIOBBIMHU
XapaKTePUCTUKAMH CTPOSHHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTAB W 3apsia sapa, 001Iee Ynuciio
AJIEKTPOHOB U pacHpeie]ICHUE UX MO JIEKTPOHHBIM CJIOSIM);
KJIacCU(PHUITUPOBATh XMMHUYECKHE PJIEMEHThI, HEOPraHUYCCKHE BEIIECTBA, XUMUYCCKHE peaKIuu (110
YHUCIIy U COCTAaBY YYaCTBYIOIINUX B PEAKIIMU BEIICCTB, MO TEIIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBAa BEIECTB PAa3JIMYHBIX KJIAcCOB,
MOJATBEPXK/Iasl ONMKCAHUE MPUMEPAMU MOJEKYJISIPHBIX YpaBHEHHIl COOTBETCTBYIOIIMX XWMHUYECKUX
peaKuuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILEHUI B PA3INYHBIX YCIOBUSAX;
BBIYHCIIATH OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JIeMEHTa MO (OpMyJie COCTUHEHHUS, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOpE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOUN peaKIIny;
MIPUMEHSATH OCHOBHBIE OMEPAIMH MBICIUTEIBLHON JEATEIHPHOCTH — aHAIW3 U CUHTE3, CpaBHEHUE,
0000111eHIE, CHCTEMATH3AIINI0, KIAaCCU(UKAIUIO, BBISBICHHE MPUYMHHO--CJICACTBEHHBIX CBS3EH —
JUISl U3YYEHHS CBOMCTB BELIECTB U XUMUUYECKUX PEAKIIUA, ECTECTBEHHO-HAYYHbIE METO/1bl TO3HAHUS
— HaOMI0IeHNEe, U3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (PeaTbHBI U MBICIICHHBIH);
CJIeIOBaTh IMpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TOCYHON u 1ab0paTOpHBIM 00OpYAOBaHUEM, a
TakKe MpaBUiIaM OOpaIlleHHs] ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHUSMHU MO BBITOJIHEHHIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB IO TOJYYCHHI0O W COOHMpAHUI0 Ta3000pa3HBIX BEIIECTB
(Bomopo/la ¥ KHUCIOpOJAa), MPHUTOTOBIEHUIO PACTBOPOB C OMNPEeAEeNEHHOM MaccoBOM aoneit
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W MPOBOJUTH XUMHUYECKHUE OKCIIEPUMEHTHI II0
pacrlo3HaBaHUIO PACTBOPOB IETOYEH M KHUCJIOT C TOMOIIBI0 HHIUKATOPOB  (JIaKMYC,
dbeHondTanenH, METUJIOPAHXK U IPYTHE).

K koHmy oOydyenuss B 9 kjacce MpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAFOIITNXCS] YMEHHM:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHITHI: XMMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUILIATEILHOCTD,
CTENEHb OKUCIICHUS, XUMUYECKasl PEaKInsi, XUMUYECKasi CBS3b, TETIOBOW d(PEKT peakiuu, MOJb,
MOJISIPHBIA 00BEM, PACTBOP, DIEKTPOIUTHI, HEIIEKTPOIUTHI, ANEKTPOIUTHYECKAS AUCCOIUAIINS,
peakIy MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMbBIE W HEOOpaTUMbIC
peaKklMK, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCINUTEIh, BOCCTAHOBUTENb, OKUCIECHUE
¥ BOCCTAaHOBJICHUE, AJUIOTPOIHUs, aM(pOTEPHOCTh, XUMUYECKasi CBS3b (KOBaJCHTHAsl, MOHHAS,
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MeTaJuIMuecKas), KpucTajuinueckas: penéTka, Koppo3ust METalioB, CIIaBbl, CKOPOCTh XUMHYECKOU
peakuuu, npeaenabHo qonyctuMas konueHtpamnus [1/IK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUM W MPUMEHSTh 3TH MOHATUS IPU
OTNMCAHUU BEUIECTB U UX MPEBPAICHUN;

UCIIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJIMKY JJisi COCTaBjieHHs (OpMYN BEUIECTB U YpaBHEHH
XUMUYECKUX PEaKLUi;

ONpEeNENsATh BAJICHTHOCTh M CTENEHb OKHCICHHUS XHUMHYECKHUX OJJIEMEHTOB B COCIUHEHHUSIX
pa3IMYHOrO COCTaBa, IPUHAUIEKHOCTh BELIECTB K ONPENENEHHOMY KIJAcCy COEIMHEHHH IO
dbopMynaM, BUJ XHUMHYECKON CBsi3M (KOBAJCHTHAs, MOHHAS, METAJUIMUECKas) B HEOPTraHMYECKHX
COCIMHEHUX, 3apsii MOHA MO XHMMHUYECKOW (opMylie, XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUII KPUCTAIIIMYECKOM PEIIETKM KOHKPETHOIO BEILIECTBA;
packpbiBaTh cMmbica Ilepumoanueckoro 3akona JI. M. MenneneeBa M JI€MOHCTPUPOBATH €rO
NOHMMAaHUE: OIKCHIBATH M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoil cucreMsl
XUMHUYECKHX JJICMEHTOB: Pa3iMuaTh MOHATHUS «TJIaBHAas moAarpynmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», maneie U OOJbIIME TMEPUOJBI, COOTHOCUTH O00O03HAYEHHS, KOTOpbIE
UMEIOTCS B TMEPUOJAMYECKOM TaOJHIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsij sSApa, 00Iiee YUCIo 3JIEKTPOHOB U pacipeieieHHe UX Mo
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB AJIEMEHTOB U UX
COEIMHEHUH B Ipejiesax MaJibIX [IEPUO/IOB U TJIaBHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;
KJIACCHU(UITUPOBATH XMMHUECKHE YJICMECHTHI, HECOPTAaHUYCCKUE BEIICCTBA, XUMUICCKUE PEAKITHH (10
YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMHU BEIIECTB, IO TEIIOBOMY 3(h(deKTy, 1Mo U3MEHEHUIO
CTETEeHEH OKUCICHUS XUMHUECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME U CcHenu(PUUecKue XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOJATBEPXkAasi OMUCAHWE MPUMEPAMU MOJICKYJSAPHBIX M HOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHMSI JIEKTPOJIUTUYECKON AMCCOLMAIIMM KHUCIIOT, IIEI0Ye U coyel, MOJIHbIE U
COKpalI€HHbIC YpPAaBHEHHS pPEaKIMii MOHHOTO OOMEHa, YpaBHEHHUS PEaKIUi, MOATBEPKIAIOIINX
CYILIECTBOBAaHUE T'€HETUYECKON CBSI3U MEXY BEIIECTBAMH PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA IMOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX peaKlInid;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXXHOCTH MPOTEKAHUS
XUMUYECKHUX MPEBPAILICHHI B Pa3IMUHBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BELECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO dJieMeHTa Mo (opMyle COeTUHEHHUS, MacCOBYIO JOJIO BEIIeCTBa B pPacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOW PEaKIlnu;

coONrofaTh MpaBWia TMOJB30BAHHS XUMHUYECKOW MOCYIOW W J1ab0OpaTOpHBIM O0OpyIOBaHHEM, a
TakKe MpaBuiIa OOpaIlleHUsI C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH TIO BBINOJTHEHHUIO
71a00paTOPHBIX XMMHMUYECKHUX OMNBITOB IO TOJYyYEHUI0O U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yriIeKucioro rasa);

MIPOBOJIUTH PEAKIINH, MTOJTBEPIKIAIOIINE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB: PAaClO3HABATH
OMBITHBIM TYTEM XJIOpHUI-, OpoMHUA-, HOAUA-, KapOoHaT-, (Qocdar-, cumukar-, cynabdar-,
TUAPOKCHUI-UOHBI, KATUOHBI AaMMOHUSI U MOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOUIUE B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

MPUMEHSATH OCHOBHBIE OMNEPALMH MBICIUTEIBbHON AEATENbHOCTH — aHAIM3 U CUHTE3, CPaBHEHUE,
000011eHIe, CUCTEMATH3aIMIO, BBISBICHHE MPUYWHHO-CIEACTBEHHBIX CBS3€H — M1 W3Y4YCHHUS
CBOMCTB BEMIECTB M XUMHYECKUX pPEAKIHMK, €eCTECTBEHHO-HAyYHbIE METOABl TO3HAHUSI —
HaOII0/IeHUE, U3MEPEHUE, MOACITMPOBAHNE, DKCIIEPUMEHT (PEalIbHbIN 1 MBICTIEHHBIN).

14



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KoHTpoibHbIE IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTshI
Paznen 1. [lepBoHaya/ibHbIe XMMHYECKHE TIOHATHUS
XuMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHHUS U 5 5 bubmmnoreka IIOK
' MPAaKTUYECKOU NeATeIIbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 XUMH4YeCKHE 15 1 bubmunoreka IIOK
' peaKknuu https://m.edso00.ru/7f41837c
Uroro no pazneny 20
Pa3nen 2. Baxkneiiiue npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopon. Ilonsarue 5 bu6muoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bognopoa.Ilonsarue o kucnorax bu6mmoreka LIOK
2.2 8 1
U COMAX https://m.edsoo.ru/7f41837c
Boga. PactBopsr. [Tonsitue 06 but6mmoreka [JOK
2.3 5 1 1
OCHOBaHHMSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 1 1 1 bubmuorexa [JOK
' HEOPraHWYECKUX COCUHEHUN https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XI/IMI/I‘leCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJIbele pealcunn
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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

[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema

bu6nunorexa [JOK

3.1 7
XAUMHYECKUX djieMeHToB J[. 1. https://m.edso0.ru/7f41837c
Menaene-eBa. CTpoeHue aroMa
XUMHUYECKas CBI3b. Bu6 10K
HOINOTEKA
2 - 1
3 OKucaHTeLHO 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIBHBIC PEAKITUH
bu6nunorexa [JOK
n 1
TOTo o pasiey > https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4

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

9 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/1e/i0B U TeM uuppoBbIe
Ne ni/m P Konrpoabusie | IlpakTnuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTshI
pecypcsbl
Pa3nen 1. BemecTBO M XuUMHYeCKHE PeaKIIUH
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bu6mmoreka [IOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnmnoreka [IOK
' peaknuii https://m.edso0.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIUAIINS. 8 1 1 bubnmnoreka [IOK
' XUMUYECKHE PEaKIIMHU B paCTBOPax https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTanabl M MX COeTHHEHHS
21 OO11ast XapakTepUCTUKA XUMHUYECKUX 4 1 bubnnoreka [IOK
' anemeHTOB VIIA-rpymiel. ["anorens https://m.edso00.ru/7f41a636
OO6m1ast xapaKTepuCTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LIOK
' Py - ~eP https://m.edso0o.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKIX
2.3 aneMeHToB VA-rpynnsl. A30T, hocdop u ux 7 1 bubmoreia HOK
' PYTHEL. ’ p https://m.eds00.ru/7f41a636
COCTMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKUX
2.4 sneMeHTOB IVA-rpymnel. Yriepon u 8 1 2 bubmorexa LIOK
' . PYHIIBL p https://m.edsoo.ru/7f41a636
KpEMHUH 1 UX COeTUHEHUS
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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

Wroro mo pazneny 25
Paszgea 3. MeTa/LiIbl M HX COCIUHEHHUA
. bub6mmoreka [IOK
3.1 Obmpue crofCTEA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bub6mumoreka [IOK
3.2 Baxkueiiiie MeTaIbl U UX COEUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pazjnen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HH YEJIOBEKa 3 buGnnorexa [IOK
' 1 P https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3epBHOE Bpems 3 bubmorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | 0o0pa3zoBaTe/bHbIE
padoThI padoTshI
pecypcsl
1 IIpenmer xumuu. Posb XUMUU B )KU3HU 1 bubnuorexa [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/MAX TIO3HAHUS B XUMHH 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
paboThl B 1a00paTOpUU U MPUEMBI bubnuorexa [JOK
3 1 1
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTteie BemecTBa B cMecH. CiocoObI 1 bubnuorexa [JOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabota Ne 2
5 «1£)a3 eJeHue cﬁeceﬁ (Ha mpumepe 1 1 bubnmorexa [IOK
a . PHMEP https://m.edso0.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOseRyAH https://m.edsoo.ru/ff0d2a6¢c
7 XuMHU4decKue 3J1eMEHTHI. 3HaK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U cIOXKHBIEC BENIECTBA 1 bubmorexa [TOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50
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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
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https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSIHCTBA COCTAaBa BEIICCTB.

bu6nmmoreka [IOK
1 X .B
0 mmiieckas popmysia. Banentiocrs https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX JIEMEHTOB
OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTHOCuUTENbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIUHEHUHN https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMUYECKUE SIBJICHUS. bubnuorexa [JOK
XuMHU4YecKask peaKLus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky 1 yclIoBUS TPOTEKAHUS bubmuorexa [JOK
XAMHYECKHUX PEaKni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHUsI MacChl BELIECTB. bubnuoreka [IOK
XHUMHUUECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmorexa [OK
t N P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUYECKUX peaKkIuit
18 (coenuHeHus, pa3oKEeHHS bubmorexa TIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4EHBIii-
19 SHIUKJIONIETUCT 060(?q eHue u bubmorexa [TOK
1 AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHUHA
20 Kontponbnas pabota Nel o teme 1 bubmuorexa LIOK
«BelecTBa 1 XUMHYECKHE PEAKITUN) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmumoreka IIOK

BO3Ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e
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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
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npoctoe BeuiectBo. O30H

dusnyeckue u XUMHUYECKHE CBOMCTBA

22 KHCII0po/ia (peakluy OKUCIIEHUS bubnmorexa LIOK
POAd (peatit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax
CrniocoOblI Moy4eHus KUCIopo/ia B
23 naboparopuu zqn OMBII_HJ'ICHII)-IOI([:TI/I bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TennoBoit 3¢ hexkT XuMuIecKoi
24 peaKIuy, IOHIATHE O bub6nuorexa LIOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- U https://m.edso0.ru/ff0d4790
SHJIOTEPMUYCCKUX PEAKITHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar ﬂSHeI-EI/ICqI;OS . a, CIIocoObI c)aro bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuyeckas padora Ne 3 o Teme
26 {lonmyuenue u coOMpanme KUCIOPoia bubmmorexa LIOK
«ROIyH . p fIoposd, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOMCTBY
7 Bonxopon — aneMeHT U mpocToe bubnuoreka [JOK
BemecTBo. Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
08 duznyecknue 1 XUMUIECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCTIOTaX U COJISAX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TToNTydeHus: BOJIOPO/Ia B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 mo Teme
bu6nuorexa [JOK
31 «[Tonmydenne u cobupanue BOJI0POIa,

W3Yy4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d497a
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MoutsipHblii 00BEM ra3zoB. 3aKOH

bu6nmmoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienua o0béMa, KOJIMYECTBA

33 BEIIIECTBA T'a3a 10 €ro U3BECTHOM bubmmorexa LIOK

m oMy https://m.eds0o.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U O0BEMY
Brrancienns 006EMOB Ta30B 10O

34 ABHCHHUIO PEAKIIMM Ha OCHOBE 3aKOHA buGmorera IOK
P . P N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B

35 ®du3n4ecKue 1 XHMUYECKHUE CBONCTRA bubmuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachllieHHbIE

37 u HiHaCLIIEeHHms aCTBOPEI ML:CCOBaFI bubmaorexa [IOK

P PEL https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOpE
[IpakTuueckas padbora Ne 5 o reme

38 «[IpuroToBiieHHE PACTBOPOB C bubnnoreka [JOK
onpencnEHHON MaCCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY»

39 KonTpoasnas padora Ne2 o teme 1 bubnuorexa IIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTas, Kiaccudukarms, bu6nuorexa [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenune n XMMUYECKHE CBOMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [TOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUsI: COCTaB, KJIacCUpUKAIHU, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHnue u XuMHUYECKHE CBOWCTBA bub6numorexa IIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, kiaccupukanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHue u XuMHUYECKHE CBOWCTBA bubnuorexa IIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIATYypa,
46 CHOCOéLII) nl([)n )eHI/IH XI/IMI/I‘{Z(I?KI/IG Bubmorexa LIOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas CBA3b MEXAY KilaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o01IeHre U cUCTEeMaTH3aIUs 3HAHUH
B t https://m.edso0o.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX 1 brbmorexa [TOK
“n P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIacCUpUKAITTT
51 XI/IISII/I‘IGCKI/IX AJIEMEHTOB EOH;;I/IC 0 bubnmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoAHBIX SJIEMEHTOB
[lepronnueckuii 3aKOH U
52 [Tepunonnueckas cucreMa XUMHIECKUX bubnmorexa [IOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. V1. MenneneeBa
b K
53 [Teproapl, TPYIIIBI, TIOATPYIIITHI nommorexa [O

https://m.edsoo.ru/00ada52c
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Crpoenue atoMoB. CoCTaB aTOMHBIX

bu6nmmoreka [IOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
55 aT(?MOB BHCMCHTEB [Tepuoamnueckoit buGmorera IIOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA TI0 €r0 MOJIOKEHHIO B bubnmoreka [JOK
[Tepuoauueckoii cucteme /. . https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [leproauueckoro 3akoHa amus
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bub6mumorexa LIOK
MeHeneeB — y4€HbI, IEAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Honitast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossipHasi XuMU4IecKas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HENosIpHAas XMMUYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CTenens okucIeHis https://m.edso0o.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIIbHbBIE bubnuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENN bubmmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTtponbHas padora Ne4 o reme 1 bubnuorexa [IOK
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«Ctpoenue aroma. XMMUYECKasK CBSI3bY

https://m.edsoo.ru/00adbh486

66 PesepBHblit ypok. O00011eHUE U 1 bubnmoreka [JOK
CHCTEMAaTH3alusl 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001meHue u 1 bubnuoreka IIOK
CHCTEMAaTU3alMsl 3HaHUH https://m.edso0.ru/00ad9cb?2
68 PesepBHblii ypok. O0001IeHUE U 1 bubnmoreka [JOK
CUCTEMAaTHU3aLMs 3HAHU N https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsl
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuorexa [JOK
XHUMUYECKHX dj1eMeHToB JI. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XEMI/I‘ICCKI/IX JJICMEHTOB 1 bubnmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MMEPHOIOB

3 Kiaccudukanust 1 HOMEHKIaTypa 1 bubnunoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMU9IeCKOM CBS3U M THITHI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbact
KonTponasnas padora Nel no teme

5 «IloBTOpEHNE U yriyOaeHue 3HaHUi 1 1
OCHOBHBIX Pa3JieioB Kypca 8 Kiracca

6 Knaccugukarus Xumuueckux 1 bubnuoreka [IOK
peakLui 0 pa3InYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 €aKIUN HOH&II?FI/IC 0 TOMOT'€HHBIX U 1 buGmorera TIOK
P ] https://m.edso00.ru/00adbe9a
TeTePOTEHHBIX PEAKIIHIX
[ToHsITHE O XUMHUYECKOM PaBHOBECHH.

bu6nuorexa [JOK
8 ®DaKTOpHkI, BIUSIONIUE HA CKOPOCTh 1

XUMHYECKOH PEaKMU U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECHUA

OKHUCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 ncconuarmy. CunsHbIe U ci1a0ble bubmmorexa IIOK
A HHAL. https://m.edso00.ru/00adcd68
AIIEKTPOIIUTHI
11 HouHble ypaBHEHUS PEAKIIUAI Bubmrorexa ITOK
yp peakil https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBaAHUIH B CBETE IIPEICTABICHUN bubmmorexa TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAITTT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmaorexa [IOK
p . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITTT
bu6mmoteka [IOK
14 II 7
OHATHE O THIPOJIMZE COTEH https://m.edsoo.ru/00add9d4
O06o0011eHre U crucTeMaTh3anus bubmmorexa [IOK
15 "
3HAHUN https://m.edsoo.ru/00addd12
[Ipaktiueckas padora Ne 1.
16 <<1£)CIH€HI/I€ 31<an; MMEHTAITBHBIX bubmmorexa TTOK
p https://m.edsoo.ru/00addbfa
3amau»
Konrtponbnas padora Ne2 o teme
17 «DNEKTPOIUTHYECKAS TUCCOLIAALNA 1 Bubmorexa IJOK
p g HHATIHA. https://m.edsoo.ru/00addec0
XVMUYECKUE PEaKIIUy B paCTBOPAX»
O01asa xapakTepuCTUKA TaJIOTE€HOB.
18 XHIAI/IIquCKI;e CBgﬁCTBa Ha [IpUMepe bubmorexa IIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CoisiHast KUCIOTA, bubnuorexa [IOK
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XUMUYECKHUE CBOMCTBA, MOJIyUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[TpakTrueckas padora Ne 2 o Teme
20 «Tonydenue CONSTHOM KUCIIOTBI bubmmorexa LIOK
JHCHTS 00T ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMUYECKHUX eal}fmﬁ €CJIM OJIUH U3 bubmmorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO0m1as xapakTepucTHUKa SJIEMEHTOB bubnunoreka [IOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTpornHbsie MOTUGUKAIINHA CEPHI.
93 Haxoxnenune cepbl 1 €€ cCOeTMHEHU I bubnunoreka [IOK
B IIpupoJie. XMUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopoj1, CTpOCHHUE, bubnunoreka [IOK
24 .
(du3nyeckre U XMuMHUYECKHe CBOICTBA https://m.edso00.ru/00ade802
Oxcunpl ceprl. CepHas KHCIOTA,
25 q)queCKHE u xm\fanCKHe CBOICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMUYECKUE PEAKIUH, JICKAIIUE B
OCHOBE TPOMBIIUIEHHOTO CIT0c00a
26 MOJIyYEHUSI CEPHOI KUCIIOTHI. bub6nuorexa IIOK
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIIeH Cpeibl COeAMHEHUSIMU
cepsl
97 Brruncienne MaccoBoii 10JIM BBIXO1a bu6nuorexa [JOK
IIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTEpUCTHKA FJIEMEHTOB bubnuorexa [IOK
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VA-rpynmsl. A30T, pacCIpoCTpaHEHUE
B IIpUpoJIe, (hru3nyecKre u
XUMUYECKHUE CBOMCTBA

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

AMMHaK, ero Gu3n4ecKue u

bu6nmmoreka [IOK

29 XMMHYECKHE CBOMCTBA, MOIyYECHHUE U
v https://m.eds00.ru/00adf004
pUMEHEHHE
[TpakTrueckas padora Ne 3 o Teme
30 «Ilomydenre aMMHuaKa, M3y4eHHE €To bubmmorexa [IOK
- v dach https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTa, €€ PU3NICECKUE U bubnuoreka [IOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B Ka4€CTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOe bubnmorexa LIOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAKOIIEH Cpelibl
COCJTMHEHUSIMU a30Ta
®docdop. Oxeun dpocdopa (V) u

33 (bocgo pHaH I(I/ICJ'I((I))Ta (b(ppljm(qe)cxne u bubnrorexa LIOK

P L https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, TOTy4YeHUE
Hcnonb3oBanue Gocdatos B

34 Ka4yeCcTBE MUHEPAIbHBIX YA0OPEHHI. bubnuorexa IIOK
3arpsi3sHEeHUuE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 npu E e gmnlfiecxl;e Y XUMHUYECKHE bubnmorexa [IOK

p P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupl yriepoaa, ux GU3nIecKue u bubnmnoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIorU4YecKre mpoodIeMsbl,
cBsi3aHHBIE ¢ oOKcHIoM yrieposa (1V)

37 YronbHas KUCIOTa U €€ CONu bubmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuueckas padora Ne 4 o Teme

38 "ITosrydyeHune yrieKucioro rasa. bubnuoreka IIOK
KauectBennas peaxius Ha kapOoHaT- https://m.edso0o.ru/00ae027e
noH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHMYECKUX BEIECTBAX KakK O bubmorexa [TOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 KpemHuwii u ero coequHeHUs bubmorexa LOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemienue

41 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME bubnuorexa [JOK
«BaxHeie HeEMETaTbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTponasnas padora Ne3 no teme

42 «BaxxHe#mme HeMeTallTbl U UX 1 bubmmorexa [IOK

https://m.edsoo.ru/00ae0e18
COCTMHCHUS»
OO0m1as xapakTepuCTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannmnaeckas CBsI3b U bu6mmoreka [IOK
METAJUTMYECKasl KPUCTALTNYECKAS https://m.edso00.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJIOB

44 XuMHU4YeCKHe CBOMCTBA METAJIOB. bubmuorexa [JOK

DNEKTPOXUMHUYECKUH Psift

https://m.edso0.ru/00ael1156
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HaIPSOKEHUN METAJIIOB

OO6mme crmocoOb! MOTYYeHUS
meTaioB. CriaBel. Berauciaenus mo

45 ABHEHUIM XUMHUYECKUX DEAKIIUI bubmorexa HOK
yp PCAKIHIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJIEPIKUT
pUMECH
46 [TousATHE O KOPPO3UHU METALIIOB bubmmorexa ITOK
PP https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47
Ienourpie MeTan bl https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ TUIPOKCUIBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [[lenoyHO3eMENIbHBIC METAIIIBI — bubmuorexa [JOK
KaJIbIIUA U MarHui https://m.edsoo.ru/00ael15e8
50 Baxueiiime coeIMHEHNS KaIbIIH bubmorexa I1OK
a I https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CHCTEMATU3AIHS
3HAHUU
59 JKEcTKoCTh BOJIBI M CITOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTrueckas padora Ne 6 110 Teme
53 ")IIZéCTKOCTB BOpLI 1 METOJLI €é bubmmorexa TTOK
" A A https://m.edso0.ru/00aelae8
yCTpaHEHHs
bu6nuorexa [JOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOWCTBA OKCUAA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubnmoreka [JOK
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https://m.edsoo.ru/00ae1d86

Oxcuipl, THIPOKCHIBI U COJIH JKENe3a

bubmuorexa [JOK

o (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O6OGLEI€HI/IC Y CUCTEMAaTHU3aIUI
3HaHUU
[TpakTuueckas padora Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmoreka [JOK
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMeCcH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH J10JIM BbIXOJIa IIPOJIyKTa
peaxkuu
61 06061516Hne U cUCTeMaTHu3alus
3HAHHH
Konrtponbnas pabora Ne4 o teme
62 «BakHeWIe MEeTaTbl U UX 1
COEJITMHEHUS»
63 BemectBa u Marepuansl B bubnuorexa IIOK
MTOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE bubnuoreka [JOK
OKpYKaroIlei cpebl https://m.edso00.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuorexa IIOK
IKOJIOTMYECKUX TTPOOIIeM https://m.eds00.ru/00ae4270
66 PesepBHblit ypok. O6001meHue u bu6moreka [IOK

cUcCTeMaTHu3anus 3HaHUKN

https://m.edso0.ru/00ae0d0a
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67 PesepBHblit ypok. O6001meHE U 1 bub6numorexa IIOK
cHUcTeMaTU3alus 3HaHU I https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O00011IeHUE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHUN https://m.eds00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68 4

[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

8 KJIIACC

Xumus. 8 knacc/I'abpuensu O.C., Octpoymor U.I'., CnaakoB C.A., AKIMOHEPHOE 00IIIECTBO
«M3narenbcTBO «IIpocBemienney;

Xumus 8 kimace. Xumust 8 kiace: yueOnuk / O. C. I'abpuensH. — 8- u3z. npepad. — M. : [Ipoda, —
2019 1. 287 c.[1] c.: un. - (Poccuiickuii yueOHHK).

ISBN 978-5-358-21272-5

9 KJIACC

Xumus. 9 knace/I"adbpuensa O.C., OctpoymoB WU.T'., Cnagkos C.A., AKIIMOHEpHOE 00IIECTBO
«MznatensctBo «IIpocBereHue;

Xumus 9 kinace: yueouuk / O. C. ['abpuenss. — 7-¢ uza. npepad. — M. : JIpoda — 2019 r. 319, [1]
c. un. (Poccuiickuit yueOHUK)

ISBN 978-5-358-21507-8

yueOHUK).

ISBN 978-5-358-21272-5

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

8 KJIACC

1. B nomomp mkonasHOMy yuutento. M. 0. ['opkoBenko «IloypouHnsie pa3paOoTKH 110 XUMHUHU K
yaeonukam: O. C. 'abpuensina; H. Y. Connna, M. I1. Canmna; I'. E. Pym3utuca, ®. T
®enpamana» 9 knacc. «Bako», Mocksa 2005 1.

2. B momomnis aburypuenty. O. C. I'abpuens, U. I'. Octpoymo «Xumusi». [Tocodne mmst
IIKOJIBHUKOB CTapIIMX KiaccoB U nocrynatoumx B BY3s1. JIpoda, Mocksa 2005 r.

3. B nmomomrs abutypuenty. P. A. Jluaun, B. A. Monouxko, JI. JI. AuapeeBa «Xumus». J{ist
IIKOJIBHUKOB CTAapIIMX KJaccoB M noctynaronmx B BY3e1. Teopernuecknue ocHoBbI. Bompocs!.
3amaun. Tectsl. [log penakmueit mpodeccopa P. A. Jlununa 3 — e uznanue, ucnpasiaeHHoe. poda,
Mocksa 2004 r.

4. T'abpuensu O.C. IIporpamma kypca xumuu 11 8-11 kiraccoB 00111e00pa3zoBaTeIbLHBIX
yupexaenuil. — M.: Jlpocga;

5. lN'abpuensu O.C. Xumust: 8 kiacc : ydeOHHK T 00111e00pa30BaTeIbHBIX YUpexKACHUN. — M.:
Hpoda.

6. Iabpuensa O.C. M3yuaem xummto B 8 Ki.: muaaktudeckue marepuaisl / O.C. ['abpuensH, T.B.
CmupnoBa. — M.: bk mutroc

7. I'abpuensu O.C., Buckob6oiinukosa H.I1., SlmrykoBa A.B. HactonbHas kaura yaurens. Xumusl.
8 ki1.: Meroaunueckoe mocobue. — M.: Jlpoda;

8. I'abpuensa O.C., Pynos H.H., TonkynoB B.M. Xumuueckuii SKkCriepuMEHT B MIKOJIE. 8 Kacc. —
M.: Ipoda

9. MunucrepctBo obpazoBanus Poccuiickoit @enepanuu. [Iporpammsr s
001eo0pa3oBaTeNIbHBIX YUpexaeHnH. Xumus 8 — 11 kiaccel. -3-e u3/1aHue, CTEPEOTHITHOE -
Mocksa; Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus. kK YMK O. C. I'abpuensana Jlabupunr. py. M3aarensctso "Bako"
2016 .

11. ®enepanbHOro KOMIOHEHTA TOCYAAPCTBEHHOTO CTaH1apTa 00IIero oopa3oBaHus 10 XUMHUH
(Yacts 1. OcHOBHOE 0011I€€ 00pa3oBaHuUE) /It OCHOBHOM 00I11Ie00pa30BaTeIbHOM IKOJIBI B
COOTBETCTBHH C CYIIECTBYIONIEH KOHIENIIMENH XUMHUECKOro 00pa3oBaHusl.

12. Xumus: 8 kinacc: KOHTPOJIBHBIE U TPOoBEpOoUYHBIe paboThl K yueOHuKy O.C. ['abpuensna
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«Xumust. 8 kimace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : lIpoda;
13. Xumus 8 knacc. Xumus 8 kinacc: yueonuk / O. C. ['abpuensH. — 8-¢ uza. npepad. — M. :
Hpoda, —2019 1. 287 c. [1] c. : wn. - (Poccuiickuit yaeOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8§ — 11 kmacesl. CipaBoynoe nocodue. ABTop — coctaButens A. E.
Haconoga 10 — e uzganue, crepeorunnoe. Ipoda, Mocksa 2007 T.

9 KJIACC

1. B nomomp mkonsHOMY yuutento. M. 0. I'opkoBenko «Iloypounbie pa3paOoTKH 110 XUMHUH K
yueOnukam: O. C. 'abpuensina; H. . Connna, M. I1. Canuna; I'. E. Pym3utuca, ®. T
®enpamana» 9 knacc. «Bako», Mocksa 2005 1.

2. B momours aburypuenty. O. C. I'abpuensn, U. I'. Octpoymo «Xumus». [Tocodue mmst
IIKOJILHUKOB CTapIIuX KiaccoB U nocrynaromux B BY3b1. [Ipoda, Mocksa 2005 r.

3. B momomrs aburypuenty. P. A. Jlugun, B. A. Monouxo, JI. JI. AnpeeBa «Xumus». s
IIKOJILHUKOB CTapIIuX KiaccoB u nocrynatonux B BY3s1. Teopetnueckue ocHOBBI. Bompochr.
3anmaun. Tectsl. [lox penakuueit npodeccopa P. A. Jlununa 3 — e uznanue, ucnpasicaaoe. Jpoda,
Mocksa 2004 r.

4. T'abpuensan O.C. IIporpamma kypca xumuu it 8-11 kitaccoB 00111e00pa3oBaTEIbHBIX
yupexaenuit. — M.: JIpoda;

5. Xumus 9 xiacc: yueonuk / O. C. 'abpuens. — 7-e uzz. npepad. — M. : Jlpoda — 2019 r. 319,
[1] c. mn. (Poccuiickuii yueOHHK)

ISBN 978-5-358-21507-8

6. I'abpuensu O.C. U3yyaem xumuro B 9 ki1.: qunaktudeckue matepuainsl / O.C. [abpuensH, T.B.
Cwmupnosa. — M.: bk mtoc

7. I'abpuensu O.C., Buckob6oiinukosa H.I1., SlmrykoBa A.B. HactonbHas kHura yaurens. Xumusl.
9 ki1.: Metoauueckoe nocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.M. Xumuueckuii SKkcriepuMeHT B MIKOJIE. 9 Kace. —
M.: llpoda

9. MunucrepctBo oopazoBanus Poccuiickoit @enepanuu. [Iporpammsr s
00111e00pa30BaTeNbHBIX YupekaeHUH. Xumus 8 — 11 kiacchl. -3-e u3/1aHue, CTEPEOTHITHOE -
Mocksa; [Ipoda, 2002 r. (ctp. 26 — 37).

10. Pa6ouas nporpamma. Xumus k YMK O. C. I'abpuensua Jlabupunrt. py. U3narensctBo "Bako"
2016 .

11. ®epepanbHOro KOMIOHEHTA TOCYJAPCTBEHHOTO CTaHAapTa o0LIero 0Opa3oBaHus 0 XUMHUH
(Hactp 1. OcHOBHOE 00111ee 00pa3oBaHKe) AJisi OCHOBHOM 00111€00pa30BaTeIbHOMN MIKOJIBI B
COOTBETCTBHH C CYIIECTBYIOIIEH KOHIENIIMEH XUMHUECKOTo 00pa3oBaHusl.

12. Xumus: 9 knace: KOHTPOJIbHBIE U IPpoBepouyHbIe paboThl K yueoHuky O.C. 'abpuensna
«Xumus. 9 kmacey / O.C. T'abpuensn, [1.H. Bepeskun, A.A. Yurakosa u jp. — M. : JIpoda;

13. Xumus 9 knacc: yueonuk / O. C. ['abpuensiH. — 7-e u3a. npepab. — M. : JIpoda — 2019 r. 319,
[1] c. un. (Poccuiickuii yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 kmacesl. CripaBoynoe noco6ue. ABTop — coctaButens A. E.
Haconosa 10 — e uznanue, crepeotunsoe. Jpoda, Mocksa 2007 r.

IHUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
8 KJITIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://'www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http:/mww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
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http://nsportal.ru/page/poisk-po-saitu
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit st yauTenss XAMHA H OHOJIOTHH)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-
0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kiacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

10) https://skysmart.ru/articles/chemistry

11) IMopran Beepoccuiickoit onmumMiina bl mkoasHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBareabHbIi moprai. http://www.gov.ed.ru

13) depepanbHbIi poccuiickuil 001eoOpazoBarenbHbIi mopTai. http://www.school.edu.ru
14) ®enepanbubiii mopran «Poccuiickoe obpasoBanuey. http://www.edu.ru

15) Iopran komnanuun «Kupuut u Medoauit». http://www.km.ru

16) O6pazoBarenbHbIi mopTai «Yueday. http://www.uroki.ru

17) XKypnan «Kypbep o6pazoBanusi». http://www.courier.com.ru

18) XKypnan «BectHuk odpazoBanus». http://www.vestnik.edu.ru

19) Uznatenbckuii oM «IIpodxuuray. http://www.profkniga.ru

20) Uzpatensckuii oM «1 centssopsi». http://www.1lseptember.ru

21) dectuBanp negaroruyeckuii uaei «OTKPBITBIA YPOK» (M31aTEIbCKUI TOM «1 CEHTAOPS»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepuet noprai [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuHucTepcTBO 00pa30BaHusl U HAYKH.

26) Caiir CIJAM I'MA: PELILY BIIP, OI'3, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJTACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://mww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT st yuuTesiss XUMHHA B OHOJIOTHH)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 chasa v_nedelju/1-1-
0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IMoptan Beepoccuiickoit onmumMiuabl mkoasHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBaTesbHblii oprai. http://www.gov.ed.ru

13) depepanbHbIi poccuiickuii o0eoOpazoBarenbHbIi mopTai. http://www.school.edu.ru
14) ®depepanbHebIii mopran «Poccuiickoe oopazosanuey. http://www.edu.ru

15) IMopran komnauuu «Kupuma u Medoauii». http:/mww.km.ru

16) O6pazoBarenpHbIi mopTan «Yueday. http://www.uroki.ru

17) XKypuan «Kypbep obpazoBanusi». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznatennckuii tom «IIpodxuuray. http://www.profkniga.ru

20) Uznatensckuit oM «1 ceHTsiOpsi». http://www.1september.ru

21) decTuBanp negaroruyeckuil uaei «OTKPBITHIN YPOK» (M31aTENbCKUI 10M «1 CEHTIOps»).
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http://www.zavuch.info/methodlib/136/30956/
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-
http://chemistry/
http://rusolymp.ru/
http://www.gov.ed.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://www.km.ru/
http://www.uroki.ru/
http://www.courier.com.ru/
http://www.vestnik.edu.ru/
http://www.profkniga.ru/
http://www.1september.ru/
http://festival.1september.ru/
http://www.alto-lab.ru/
http://www.proshkolu.ru/
http://www.mon.gov.ru/
http://nsportal.ru/page/poisk-po-saitu
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
http://www.zavuch.info/methodlib/136/30956/
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-
http://www.alto-lab.ru/
http://rusolymp.ru/
http://www.gov.ed.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://www.km.ru/
http://www.uroki.ru/
http://www.courier.com.ru/
http://www.vestnik.edu.ru/
http://www.profkniga.ru/
http://www.1september.ru/

		83913734267
	2023-10-05T17:54:41+0700
	школа Верхний Кужебар
	Брезгина Надежда Леонидовна
	Подпись документа




