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HHOACHUTEJIBHASA 3AIITMCKA

[IporpamMma 1Mo XMMHM Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrasieHHbIX B PI'OC OO0, a Takxke Ha OCHOBe (eaepaibHON pabodeit mporpaMMbl
BOCIIUTAHMS U C YUETOM KOHIICTILIMU IpernojaBaHus ydyeOHOro mpeamera «XuMus» B 00pa3oBaTelIbHbBIX
opranusanusax Poccuniickoit denepanun.

[Tporpamma 1o XuMuM AaET MPEACTABICHUE O LEJIX, O0IIeH CTpaTernu 00y4eHHs, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEACTBAMHU y4eOHOrO IMpEeAMEeTa, YCTaHABIMBAET 00s3aTelbHOE MPeIMETHOE
coJiepKaHue, MPeyCcMaTpUBAET PaCIpeiesIeHHe €ro Mo KjaccaM M CTPYKTYpPHpPOBAaHHE IO pas3zeiiaM U
T€MaM MpOrpamMMbl IO XUMHH, OINpPEAENAET KOJUYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHUs, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YyYEHUS! XUMHUU C Y4YETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOyuaroluxcs,
orpezensieT BO3MOKHOCTH IpeaMeTa AJsl pealu3alud TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOMU
0o0pa30BaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TakKe TPeOOBAHUU K
pe3yabpTataM OOY4YEeHHsT XMMUU Ha YpOBHE IIeNiell M3y4eHHs NpeIMETa M OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIBHOM I€ATEILHOCTH 00YUYaIOLIErocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHE XUMHUU CIYKXUT OCHOBOM Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOY4YaIOIIErocs, €ro
NPEJCTaBICHUN O MaTepHajJbHOM EIWHCTBE MHpPA, BAXHYIO POJb HUrparOT (GOopMHUpYEeMbIe XHMHUEH
IIPE/ICTAaBJICHMSI O B3aMMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B IPUPOAE, O MYTAX PELICHUS
rI100ambHBIX MPOOJIeM yCTONYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTEeTHUECKOM, MUILEBON U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobieM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaju3alMd BO3MOXHOCTEH JJIsI CaMOpa3BUTHSA U (POPMUPOBAHHS KYIbTYPHI
JMYHOCTH, €€ o01ell U (yHKIIMOHATIbHOW I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMHUPOBAHNE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcsi, HABbIKOB
UX CaMOCTOSITENIbHOM Y4eOHOM JesATeNbHOCTH, IKCIEPUMEHTAIbHBIX U MCCIEAO0BATEIbCKUX YMEHHH,
HEO0OXOJIMMBIX KaK B IIOBCETHEBHOM KU3HH, TaK U B IPO(ECCUOHATILHON NeSTENbHOCTH;

3HaKOMHT CO CHEeUU(UKON HAydHOTO MBIIICHHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOIO B3IJIJa Ha
€IMHCTBO MPUPOJBI U YEIOBEKA, SIBJIAETCS OTBETCTBEHHBIM 3TalnioM B (OPMHPOBAHUU E€CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

crocodcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOrMYECKOe 00pazoBaHHe 00yYarOIIUXCsl.

JlaHHbIEe HaIpaBlIeHUsI B 00Y4EHUU XMMHUU 00€CIIeUnBaIOTCs cCelM(PUKON coepkaHust yueOHOro
IperMeTa, KOTOPBIM SBISETCS MEeJarorMuecky aJanTHpOBaHHBIM OTpakeHHEeM 0a30BOM HayKu XMMHUU Ha
ONPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOro oOmiero oOpa30BaHUS OPHUEHTHPOBAH HAa OCBOEHHE
00y4aroIMMHUCS CUCTEMBbl TEPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB HEOPraHWYECKOH XUMHU MU
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TTOHATUN OPTraHUYECKON XUMUU.

CtpykTypa coaep:kaHHsl IPOrpaMMBbl 0 XUMHUH c(pOpMHpOBaHA HA OCHOBE CUCTEMHOIO MOIX0/1a K
e€ uzydennto. CozepikaHue CKJIAAbIBAECTCS U3 CUCTEMBI IOHATHI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI MOHATUN 0 XMMUYECKOH peakuuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIM pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— Y4YEHMSI O CTPOEHMH aTOMa U XMMHYECKOH CBSI3U;

— MpeCTaBIeHUN 00 ANEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.
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Teopernueckue 3HaHUS paCCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU MOJTYYEHHBIX U OCMBICIEHHBIX
(baKkTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBIIONHSS (YHKIIUN OOBSICHEHUS
U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS W BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHHUS] U TMOTYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHEe MPOrpaMMBbl MO XUMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEJCTABICHUS O XUMUYECKOU
COCTaBJIAIOLIEH HAYYHOM KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOIO OTHOILLICHHS K
Hay4yHOMY 3HAHHUIO U METOJIaM [1I03HaHUs B Hayke. M3yueHre XUMUM IPOUCXOUT C IPUBJIEUEHUEM 3HAHUN
13 paHee U3YYCHHBIX YUeOHBIX MpeaMeToB: «OKpyKamui Mup», «buonorus. 5—7 kimacce» u «dusnka.
7 Kknacey.

[Tpu u3y4eHnn XUMUU TPOUCXOIUT (OPMHUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HAYKH KaK 00JIaCTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON JESATEIHOCTH YEJIOBEKAa U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpBI. 3a/1a4a yueOHOro MpeMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbI XUMHUUECKHUX 3HAHHH
— BaXHeWIuX (aKkToOB, MOHITUN, 3aKOHOB U TEOPETUUYECKUX IOJOXKEHHM, TOCTYHMHBIX 00001eHuI
MHPOBO33PEHUYECKOT0 XapakTepa, SA3blka HayKH, B MPUOOIIEHMHM K HAYYHBIM METOJaM IO3HAHMs IpU
M3y4YEHUH BEIIECTB U XUMHUECKUX PEaKIHii, B POPMUPOBAHUU U PA3BUTHU MO3HABATEIbHBIX YMEHUN U UX
MIPUMEHEHUU B Y4eOHO-TI03HABATEIbHON U YUeOHO-HUCCIIeI0BATENbCKON AeSITeIbHOCTH, OCBOCHUU MPaBUII
6e30MmacHOro 00palIeHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HU.

[Tpu u3y4eHnn XMMUHU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsl BAKHOE 3HAUEHUE TIPUOOPEIH
TaKHe LU, KaK:

— (dopMmupoBaHHEe HMHTEIUIEKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOM K caM000Opa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEJIbBHOMY TMPUHATHIO PELICHUH, CHOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBIEHHOCTh OOy4YeHHsT Ha CHCTEMAaTH4YecKoe NpuoOIIeHne oOydarommxcs K
CaMOCTOSITENTFHOM TIO3HABATENBbHOM JAESITETbHOCTH, HAyYHBIM METOJaM TMO3HaHUS, (OPMHUPYIOIIUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

— obecrieyeHre yCIOBHUIl, CHOCOOCTBYIOLIMX HPUOOpPETEHHIO OO0YyYaroIMMHUCA  OIbITa
pa3HOOOpa3HOW JIeATENbHOCTH, TO3HAHHWA M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JCSITENbHOCTH;

— ¢dopMupoBaHue oOIIe PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIE
YMEHUN OOBSICHATH M OLICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA, UCTIONb3Ys 3HAHUS U OMBIT, MOJTy4YEeHHbIE
MPU M3YUYCHUHM XUMUU, NMPUMEHSTh UX MPU PEIICHUH TPOOJeM B TMOBCEIHEBHOW KU3HU U TPYIIOBOMH
NEeSATEIbHOCTH;

— (opmupoBanue y 0OydYarOMIUXCS TYMaHUCTUYECKHX OTHOIIEGHUHN, MOHMUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JJI BBIPAOOTKU IKOJIOTHYECKH IIeJIECO00Pa3HOTO MOBEAEHUS B OBITY U TPYIOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPY KAIOLIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHMBALIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCHHMTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEYETIOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpoQuis U
HAIpPaBJIEHHOCTHU JaJIbHEHIIIET0 00yUYeHHUSI.

OOmiee 4MCIO 4YacoB, OTBEAEHHBIX MJs HM3yYeHUS XHUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBnseT 136 yacoB: B 8 kimacce — 68 yacoB (2 daca B Heflelnto), B 9 kinacce — 68 gacos (2
yaca B HEJICITIO).
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COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XuMuu B KM3HU 4YesloBeKa. XUMHs B cHUCTeMe HayK. Teila u BemiecTsa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHaTHe 0 MeTonax MO3HAHUS B
xuMuu. Yncreie BemecTBa u cMecu. CrocoObl pa3/ieneHus: CMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE 31eMEHThl. CUMBOJIBI XUMHUYECKHX 31eMeHTOB. lIpocTeie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuueckass (opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocrasa BellecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOcHUTEIbHAsI MOJIEKYJIsIpHas Macca. MaccoBast 10715
XUMHUYECKOTO JIEMEHTA B COCIUHEHHH.

KonunuectBo BemiectBa. Monb. MossipHass mMacca. B3auMOCBsSI3b KOJIMYECTBA, MAcChl U 4uUCia
CTPYKTYPHBIX €IUHHII BeriecTBa. Pacyérel mo GopMynam XUMHUYECKUX COCTMHEHUH.

du3nyeckue U XUMUYECKUE SBICHMS. XUMUYECKasi Peakius U €€ MpU3HaKU. 3aKOH COXPaHEHUs
Macchl BeHIeCTB. XuMHUYeckhe ypaBHeHusa. Kriaccuduxanus XUMHUYECKMX peakuuid (COeAMHEHUS,
pasoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XMMUYECKOH IOCY/I0#, IpaBUiIaMy pabOTHI B TAOOpAaTOPHH U MPUEMaMU 0OpaIeHus
c JnabopaTopHbIM OOOpyJOBaHWEM, H3y4Ye€HHUE H ONUcCaHHe (PHU3UYECKHX CBOMCTB 00paslioB
HEOpPraHMYECKUX BeUIeCcTB, HaOM0qeHe Pu3nYecKuX (TIIaBJICHHE BOCKA, TasTHHE JIbJ]a, PACTUPAHUE caxapa
B CTYyNKE, KUIEHUE M KOHJEHCAIUs BOJbI) U XUMHUYECKHMX (TOpPEHHE CBEYM, MPOKAIWBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJCHCTBHME MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOJEHUE M OINKUCAHUE TPU3HAKOB
MPOTEKaHUs XUMHUECKUX peakluil (pa3iokeHue caxapa, B3auMOJCHCTBUE CEPHONM KUCIIOTHI C XJIOPHI0M
Oapust, pazioxenue rugpokcuaa meau (II) mpu HarpeBaHuu, B3anMoJieiicTBHE Xkele3a ¢ pacTBOPOM COJIH
meau (II), nzydyenue crioco6oB pasyieieHust CMECE: ¢ MOMOIIBI0 MarHUTa, (PUIBTPOBAHUE, BhITAPUBAHUE,
TUCTUIUISILMS, XpomaTorpadus, MpOBEACHHE OUYMCTKHM IOBAPEHHOW COJM, HAONIOACHHE U ONHUCAHHE
pE3yJIbTaTOB INPOBENEHUS OMbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHHUE Mojienen
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razo. CoctaB Bo3ayxa. Kuciopos — aseMeHT u npoctoe BemectBo. Haxoxnenue
KHCIIOpO/ia B IpUpoJie, GU3NYECKUE U XUMUUECKHe cBOMCTBA (peakiuu ropenus). Oxcunsl. [Ipumenenue
kuciopoaa. CrocoObl MOMy4eHHUS KUCIOpojaa B JabopaTOpuM M IMPOMBINUIEHHOCTH. KpyroBopoT
Kucaopoaa B npupoze. O30H — aioTponHast MoAU(pUKALUSA KUCIOPOa.

TemnoBoit  3ddekT XUMHUECKONM peaklud, TEPMOXMMUYECKHE YpaBHEHHS, 0JK30- U
SHAOTEPMHUYECKHE peakluu. TOIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE MapHUKOBOIO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiectBo. HaxoxkeHue Bojopoaa B mpupoje, ¢puzndeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, ClIOCOObI nomydeHus. Kucnots! u conu.

Mossipabiii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBoiicTBa Boabl. Bona kak pactBopurens. PactBopbl. HachllieHHbIE 1 HEHACHIILIEHHBIE
pacTtBopbl. PacTBOpMMOCTSH BelecTB B Bojie. MaccoBasi 1014 BEIIECTBA B pacTBOPE. XMMUYECKUE CBOMCTBA
Boabl. OcHoBaHudA. Ponb pacTBOpoB B mpHpoze W B KU3HU yelloBeka. KpyroBopoT Bobl B MPHUPOJE.
3arpsi3HeHue NpupoaHbIX Boj. OXpaHa U OYHUCTKA MPUPOJHBIX BOJ.
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Knaccudukanuss  Heopranmueckux  coemuHenuit. Oxcunpl.  Kiaccudukammss — oKcumoB:
coseoOpa3yrome (OCHOBHBIE, KUCIOTHBIE, aM(oTepHBbIe) 1 HecoseoOpasytone. HomeHkiaTypa OKCHI0B.
dusnueckre 1 XMMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuioB.

OcHoBanus. Knaccudukanus ocHoBaHui: MENOYM U HEPACTBOpUMbIE OCHOBaHUs. HoMeHknaTypa
ocHOBaHMH. DU3nyecKue 1 XMMUYECKHE CBOMCTBA OCHOBaHUU. [lorydenre oCHOBaHUI.

Kucnorsl. Knaccudukanus kucnot. Homenknarypa kucior. @u3nyueckue 1 XMMUYEeCKHUEe CBOHCTBA
kucnot. P aktuBHoctu metauioB H. H. bekerosa. [lonmyyenue Kucior.

Conu. Homenkiarypa coseil. @uznueckue U XuMU4eckue cBoicTBa cotied. [lomydyenue comnen.

['eneTnueckas CBSI3b MEXKIYy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OIpe/eNieHue COJACpXKaHUsA KUCIOpoJa B BO3AyXe, NOJy4YeHHe, coOupaHue,
pacrno3HaBaHHe U U3y4YEHUE CBOMCTB KUCIOPO/a, HAOI0IeHUuE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BO3HUKHOBEHUS U MPEKpallleHUs] ropeHus (moxapa), 03HaKOMJIEHHE ¢ O0pa3laMu OKCUIOB U
OMHCaHUE UX CBOMCTB, MOJydeHHEe, COOMpaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB BOJIOpOa (TOPEHUE),
B3auMozeiictBue Bogopona ¢ oxcugom wmeau (II) (BO3MOXKHO HCHONB30BaHUE BHUICOMATEPUATIOB),
HaOmoleHne 00pa3loB BEUIECTB KOJIMYECTBOM 1 MOJb, HcCleloBaHUE OCOOEHHOCTEW PAaCTBOPEHMUS
BEILECTB C PA3JIMYHONM PAaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OMPEIEIEHHON MaccoOBOM Jo0Jiei
pPacTBOPEHHOIO BEIECTBA, B3aWMOJEWUCTBHE BOJABI C MeTaJUIaMM (HATPUEM M KajibLiMeM) (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPHUATIOB), HCCIIEIOBAaHUE OOpPa3lOB HEOPraHUYECKUX BEIIECTB Pa3IUYHbIX
KJIACCOB, HAOJIOJICHNE U3MEHEHUs OKPACKH MHIMKATOPOB B PAcTBOpaxX KHCIOT U LIENIOYed, U3ydCHHE
B3aumoJeiictBus okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METallaMH, pPeaKIIHii
HEUTpalu3alliy, TOJYyYeHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO MeTajia APYruM H3
pacTBOpa COJIM, PEHICHUE SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMme «BakHeilline Kiacchl HEOPraHUYECKUX
COCIUHEHUIN».

Ilepuoanyeckuit 3axkon u Ilepumoamyeckass cucreMa XxuMu4yeckux »diaementos JI. H.
MenpeneeBa. CrpoeHue aTroMoB. Xumuueckassi cBfi3b. OKHCIMTEJbHO-BOCCTAHOBHUTEJIbHBIE
peakuun

[lepBpie MOMBITKH KIacCU(UKAIMM XUMUYECKHX dJeMEHTOB. [loHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (IIETTOYHBIE U MIETOYHO3EMENbHBIE METAJLIBI, TAJOTeHbI, HHEPTHHIE T'a3bl). DIEMEHTHI, KOTOpPhIE
00pa3yroT aM(pOTEepHBIE OKCUIBI U THAPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepuognueckas cucrema xumudeckux 3ieMeHToB [[. M. MeHnneneesa.
Kopotkonepuoanast u anmuuHonepuoaHas ¢Gopmsl [lepuonnyeckoil cucTeMbl XUMHUECKUX dNeMeHTOB /1.
N. Menneneesa. Ilepuoasl u rpymnmbl. @U3HMUECKUN CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB MEpUOaa U
TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifep. M3otombl. OnexTpoHbl. CTpoeHHE 3JI€KTPOHHBIX
obonouek aromMoB mepBbix 20 xumudeckux sneMmeHToB llepmonnueckoit cucremsr [[. 1. Menneneesa.
XapakTepucTuka XHMHUYECKOr0 3JIeMEeHTa 1o ero mnojoxeHuto B Ilepuoamueckoit cucreme [[. .
Menneneesna.

3aKOHOMEPHOCTH WM3MEHEHHsI pagdyca aTOMOB XHMHYECKHUX DJJIEMEHTOB, METAUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYINaM U IEpUOAaM.

3nauenue llepuoamueckoro 3akoHa u Ilepuonnyeckol CUCTEMBI XMMHUYECKHX DIIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [. 1. MeHneneeB — yd€HbIN U rpakJaHUH.

Xumudaeckas cBs3b. KoBaneHTHas (MOJIsipHAss M HETOJISIPHAS) CBSI3h. DJIEKTPOOTPUIIATEIHHOCTH
XUMHUYECKUX 3JIEeMEHTOB. IOHHas CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKHUCIEHHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.
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Xumuueckuii IKcnepumenm:

M3Y4YeHHE O0OpaslloB BEIIECTB METAIOB M HEMETAJIOB, B3aMMOJCHCTBUE THAPOKCHUIA ITUHKA C
pacTBOpaMu KHUCJIOT M IIEJIIOYEH, MPOBEICHUE ONBITOB, WJUIKOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKuil (TOpeHue, peakuu pa3ioKeHus, COSTUHEHHS).

Meoscnpeomemnvwie ceazu

Peanuzarust MeXnpeaMeTHBIX CBS3EH MPU M3YYCHHH XUMHUU B 8 KJIacce OCYILECTBISETCS 4epe3
WCII0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MOHSATUH, SABJISIIOUIMXCS CUCTEMHBIMU
JUISL OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIEC TOHATHA: HAYYHBIN QaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3, CUHTE3,
KJIacCU(UKALUS, TEPUOAUYHOCTD, HAOIIOJEHUE, SKCIIEPUMEHT, MOJACIUPOBAHUE, H3MEPEHHUE, MOJIENb,
SIBJICHUE.

®duznka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIbI, PAINOAKTUBHOCTb,
MOJIEKYJa, SJEKTPUYECKUN 3apsij, BEIIEeCTBO, Telo, 00BEM, arperarHoe COCTOSIHHE BEIeCTBa, TIas,
(bu3HUYeCcCKre BETMYNHBI, €IMHUIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadusa: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMHUYecKasi peakuus

[Iepuonnueckuii 3akoH. llepuognueckas cucrema xumuueckux siemeHToB [[. WM. Menneneesa.
CrpoeHnue aroMoB. 3aKOHOMEPHOCTM B U3MEHEHUHM CBOMCTB XMMHYECKUX 3JEMEHTOB IEPBBIX TPEX
MEpUOJIOB, Kajus, KaJdblHUs MU HMX COCAUHEHHN B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUJIbI XUMHUECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYECKUX BEIMIECTB. XMMUYECKHUE CBOWCTBA BEIIECTB,
OTHOCSIIIMXCA K pa3JIUYHBIM KJIaCCaM HEOPTaHMYECKUX COEAMHEHH, TEHETUYECKask CBSI3b HEOPTaHMYECKHUX
BEILIECTB.

Knaccudukanus XUMHYECKMX pEaKIUil MO pa3iuyHbIM MpHU3HAKaM (IO YHUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 HU3MEHEHHUIO CTENEHEHW OKHCIICHUS
XUMUYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacCTHIO KaTajau3aropa). JK30- U SHIOTEPMUUYECKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTre o0 ckopocTu XuMu4eckor peakuuu. [ToHsTHE 00 00pATUMBIX U HEOOPATUMBIX XHUMHUECKUX
peakuusx. [loHATHE O TOMOr€HHBIX M TE€TEpPOreHHbIX peakuusx. [lonstue o karanuze. [lonstue o
XMMHYECKOM paBHOBecHU. (DaKTOpHI, BIUSIONIAE HA CKOPOCTh XHUMHUYECKOW PEAKIUU U TMOJIOKEHUE
XMMHYECKOIO0 PaBHOBECHS.

OKUCIUTENFHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUU,  DJIEKTPOHHBIH  0alaHC  OKHCIUTENBHO-
BOCCTAaHOBHUTENIBHON peakiuu. COCTaBICHHE YPABHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C
WCIIOIb30BaHUEM METO/Ia JJIEKTPOHHOTO OayiaHca.

Teopus 37EKTPOIUTUYECKON TUCCOLUALMN. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHHMOHBI.
MexaHu3M AUCCOLMALIMKM BEUIECTB C Pa3IMUYHBIMU BHJIAMH XUMHUYECKOU CBs3U. CTENEHb JAMCCOLUALINH.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.

Peakuuu uoHHOro oOMeHa. YCIIOBUS TMPOTEKaHMsI pPEaKIHMi HOHHOTO OOMEHa, IOJHBIE H
COKpallléHHblE HOHHBIE ypaBHEHHMs peakuuid. CBONCTBa KHUCJIOT, OCHOBAaHMM U COJE€l B CBETe
MPEJICTAaBICHU 00 DIEKTPOIUTHUECKON auccormanuu. KauecTBeHHbIE peakiuu Ha HOHBL. [loHsTHE O
TUIPOJIA3E COJICH.
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Xumuueckuii IKCnepumeHm:

03HAKOMJIEHHE C MOJIEISIMU KPUCTAIINYECKUX PEHIETOK HEOPTaHUYECKUX BELIECTB — METALUIOB U
HeMeTa/oB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOPUAA HATPHs), UCCIEIOBAHHE 3aBHCHMOCTH
CKOPOCTH  XUMHYECKOW peakluu OT BO3ACUCTBUA  pa3iMuHbIX  (AKTOpOB, HCCIEAOBAHUE
ANEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOoIlecca AUCCOUAIMHI KUCIIOT, 1IeI04Yel U cosel (BO3MOKHO
HCIOJIb30BaHUE BHUJIE0 MATEPUAJIOB), MPOBEAECHUE OIBITOB, WUIFOCTPUPYIOLIUX NPU3HAKU NPOTEKAHUS
peakiuii MOHHOrOo oOMeHa (0Opa3oBaHME OCaJKa, BBIICICHHE Ta3a, O0pa30BaHHE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIINX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIMil (TOpeHue, peakiuu
pa3joKEeHUsl, COEIMHEHUs), DPACIIO3HABAHHE HEOPraHWYECKHX BEIIECTB C IOMOULIBI0 KaueCTBEHHBIX
peaKiuii Ha HOHBI, PEIICHHE YKCIICPUMEHTAIBHBIX 33/1a4.

HemeTanibl 4 X cOeTHHEHUS

OObmias xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE CTEIECHU
okucienus. CTpoeHue u Pu3ndecKre CBONCTBA MPOCTHIX BEIIECTB — raJIOreéHOB. XUMUYECKUE CBOMCTBA Ha
puMepe Xjopa (B3aUMOJECHCTBUE ¢ MeTajlIaMH, HEMeTaJlJlaMH, lienodyaMu). XiopoBojopoa. CosnsHas
KHMCJIOTa, XMMUYECKHE CBOMCTBA, IOJIydeHUE, NpuMeHeHue. JlelicTBue XJjiopa M XJIOPOBOAOpOAa Ha
OpraHu3M uesioBeka. BaxkHele XJI0puabl U UX HAXOXKECHUE B IPUPOJIE.

O6mas xapakTepucTuka 31eMeHToB VIA-rpymnmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crerieHu okucieHus. CtpoeHue M (U3NYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB — KHCIOPOJAa M CEpPHI
AnnoTponHsle MoK (pUKAIMK KHCIIOPO/a U cepbl. XUMUYECKUE CBOWCTBA cepbl. CepoBOIOPO, CTPOEHUE,
¢busznueckue U XuMU4Yeckue cBoicTBa. OKCHUIIBI cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas
KHCIIOTa, (U3WYECKUe M XHUMHUYECKHe CBOMcTBa (OOIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenupuyeckne). XUMUUECKUE PEaKIUH, JeKallMe B OCHOBE MPOMBIIUICHHOTO CIOCO0a IOIydeHHs
cepHoil kuciaotel. [Ipumenenune cepHoil kuciaoTel. CoaM CEpHON KUCIOTHI, KaUeCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxxaeHue cepbl 1 €€ coelMHEHHI B IPUpPoie. XUMHUECKOE 3arpsi3HEHHE OKpYKarolen
Cpeabl COEIMHEHHUS MM cepbl (KHUCIOTHBIE JIOKIH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MIPEI0TBPALLECHUSI.

O6mras xapaktepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTENEHU OKHCICHMs. A30T, paclHpoCTpaHEHHE B NpUpoAe, (PHU3MUECKHe U XHUMHYECKHE CBONCTBA.
KpyroBopor asora B mpupoje. AMMHUAK, €ro (Qu3MUecKHe U XHUMHYECKHE CBOMCTBA, IMOJy4YE€HUE U
npuMeHerne. Com aMMOHUS, WX (U3UYECKHE M XUMHUYECKHE CBOWCTBa, MpUMeHeHue. KauecTBeHHas
peaxkius Ha MOHbI aMMOHHUA. A30THasl KUCJIOTa, €€ IMoJiyueHue, PU3NYecKue U XUMUYECKUE CBOMCTBA
(oOmme Kak MpencTaBUTENS Kilacca KHUCIOT M cnenuduueckue). Mcnoiab3oBaHMe HUTPATOB M COJEH
aMMOHMSI B KauyeCTBE MHHEPAJbHBIX YHNOOpeHuil. XUMHUYEcKoe 3arpsi3HEHHE OKpYXKarolled cpejibl
COEMHEHUSIMHU a30Ta (KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa, MOYBbl U BoAoEMOB). dDocdop,
ayutotpornHbie Moaudukanuu Gocdopa, ¢uznueckue m xummuueckue cpoiictBa. Oxcun dochopa (V) u
¢dochopnas kucnora, GpuUMUECKUe MU XMMHUYECKHE CBOWCTBa, moiy4yeHue. Mcmons3oBanue (ocdaros B
Ka4yecTBE MUHEPAJIbHBIX yI00OpEHUH.

O6mras xapakTepucTrka 31eMeHTOB [V A-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC
CTETeHU OKHCIIEHUS. YTIIepoJ, aJNIOTPONHbIE MOAU(PHUKAIIUH, PAaCIpOCTPaHEHHE B MPUpPOe, GUu3nIecKue
U XUMHYeckue cBoiicTBa. Ancopbuusa. KpyroBopor yriaepona B mpupoge. OKCHIbl yriepoja, HX
¢usnyeckue M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha XMBBIE OPraHU3MBbI, MOJyYEeHHE U IMPUMEHEHHE.
DKojoru4eckre npodiemsl, cBsi3aHHble ¢ okcuaoM yriepona (IV), runoresa rinodaabHOTO MOTEIUIEHUS
KITMMaTa, TapHUKOBBIN AP (deKT. YTolbHas KUCIOTa U €€ COH, NX (PU3MYecKre W XUMUYECKHEe CBOWCTBA,
nojiydeHue u npuMeHeHue. KauectBeHHast peakuusi Ha KapOoHaT-uoHbl. Vcnosibp3oBaHue kapOOHATOB B
OBbITY, MEMIIMHE, TPOMBIIIUIEHHOCTH U CETbCKOM XO3sIHCTBE.
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IlepBoHauyaibHBIE MOHATHA 00 OpPraHMYECKMX BEIIECTBAX KaK O COEAMHEHUSX yriepoaa (MeTaH,
9TaH, 3TUJIEH, alleTUIEH, 3TaHOJI, TTIMLEPHUH, YKCYCHas KUcI0Ta). [IpupogHbple HICTOUHUKH YITIEBOAOPO/IOB
(yromp, mpupoaHblii ra3, He(Th), HPOAYKTHl HX THepepadoTku (OeH3WH), MX pOJb B OBITY H
IPOMBIIIICHHOCTH. [ToHATHE 0 OMOIOrHYecKH BasKHBIX BEILIECTBAX: XKHUpaX, OeIKax, yriieBo1ax — U UX PO
B )KM3HU 4€JI0BeKa. MaTeprallbHOE €JUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCIUHEHUM.

Kpemnuii, ero ¢uznyeckre u XMMUYECKHE CBOWCTBA, MoJydeHHE M npuMmeHeHue. CoennHeHHs
KpemHus B ipupoie. O6mue npeacrapineHus 06 okcuae kpemuus (IV) u kpemaneBoi kucnore. CUITHKATHI,
UX HCHOJb30BaHUE B ObITY, B NPOMBILIUIEHHOCTH. BakHellne cTpouTeNbHbIe MaTepHajbl: KepaMUKa,
CTEKJIO, LIEMEHT, OeToH, xene300eToH. IIpoGiiembl 6€30MacHOrO HCHOJIB30BaHUSA CTPOUTEIBHBIX
MaTEpUaJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0pa3loB HEOPraHWYECKUX BEILECTB, CBOMCTB COJITHOW KHCIOTBI, IPOBEIEHUE
KayeCTBEHHBIX pEaKIMi Ha XJOPUA-UOHBI U HAONIOJEHHE IPU3HAKOB MX IHPOTEKAHUS, OIbITHI,
oTpaxkaromue (U3NYECKHe W XHWMHUYECKHE CBOWCTBA TAJIOTEHOB M WX COCIMHEHHH (BO3MOXKHO
WCIIOIb30BAaHUE  BUJIEOMATEPHAIIOB), O3HAKOMJICHHME ¢ oOpasmamMu  XJOpUI0B  (TaJOTE€HHUIIOB),
O3HAKOMJIEHHE C 0Opa3lamu cepbl U €€ COeUHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEPHUAIIOB),
HaOroZieHne Ipolecca OoOyrJMBaHMs caxapa Moj JACWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
U3Y4YEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHON KUCIIOTHI, IPOBEACHHE KaU€CTBEHHOM peakluy Ha
cyib(aT-uoH U HaOJII0JeHHE IIPU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NUECKMMH CBOMCTBAMH a30Ta,
¢dochopa m ux coequHEHUH (BO3ZMOXKHO MCIIOJIb30BAaHME BUEOMATEPHATIOB), 00pa3llaMH a30THBIX U
¢dochopHbIX ynoOpeHui, mMoiydyeHHe, cOOMpaHHE, pacllo3HaBaHME M HM3y4CHHE CBONCTB aMMHAaKa,
MPOBE/ICHUE KAaYeCTBEHHBIX PEAaKIWHi Ha MOH aMMOHHUS W (ochaT-mOH W HM3Y4YEeHHE MPHU3HAKOB HX
IIPOTEKAaHUs, B3aUMOJAECUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAblo  (BO3MOXHO
HCIOJIb30BAaHUE BHUIEOMATEPUANIOB), W3YUYEHUE MOJENEeH KpUCTAJUIMYECKHX PEHIETOK aiMasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE ¢ IPOLIECCOM aJICOPOLIMU PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MpOTHUBOras3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE M M3Y4YE€HHE CBOWCTB YIJIEKHCIIOTO
ra3a, IMpOBEJCHHE KAaueCTBEHHBIX peaklUMil Ha KapOOHAT M CUJIMKAT-MOHbI M M3YyYEHHE MPHU3HAKOB HX
IIPOTEKAaHUs,  O3HAKOMJIEHME C  NPOAYKIMEH  CWIMKaTHOM  NPOMBIIUIEHHOCTH,  PELICHHE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «BakHelI1e HeMeTallIbl ¥ X COCIUHEHUS».

Metaibl M UX COeIMHEHUS

OO0miast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU UX IOJIOKEHHS B
Ilepuoguueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa u crpoenus aromoB. CTpoecHHE
MeTaJIJI0B. MeTamnueckas CBsA3b U MeTaJNIn4YecKasi KpUCTalIndecKas peléTka. JJIEKTPOXUMUYECKUH Psifl
HanpspkeHud MetaioB. Ou3nyeckre U XMMHUYECKHEe CBOMCTBA MeTayioB. O0Imue croco0bl MOTyYeHUs
MeTaisioB. [ToHsTHE 0O KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CrutaBsl (CTalb,
YYT'YH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

lenouynsle Merauibl: nonoxeHue B llepnoanueckoil cucreme xumuueckux snemeHtos I, M.
MenpeneeBa, CTpOGHHE WX aTOMOB, HaXOXJeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUABI U THAPOKCUABI HATPUS U Kanus. [I[pruMeHeHune enoYHbIX METaIOB U
UX COCIIMHEHUM.

[IlenoyHo3eMenpHblE METaJIbl MarHWM M Kajbluil: nonoxeHue B Ilepumoamdeckoill cucrteme
XUMH4YeCcKuX 351eMeHTOB /. 1. MeHneneeBa, cTpoeHHE UX aTOMOB, HaXOKJICHUE B IIpupoae. Pu3ndeckue
Y XUMHUYECKHE CBOMCTBA MarHus U Kanbliusl. BaxkHeiue coeuHeHus Kaublus (OKCUI, THIPOKCU]I, COJIH).
JKécTtkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.
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Amomunnii: nojoxenue B [lepruonnueckoit cucrteMe xumuueckux semeHToB . M. Menzaeneena,
CTPOCHHE aTOMa, HaX0X/IeHUE B pupojie. PU3nvecKre 1 XUMHYECKHE CBONCTBA ATFOMUHUS. AMGBOTEpHBIC
CBOMCTBA OKCHJIA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: nmonoxenue B Ilepronnueckoi cucrtemMe xumuueckux siaeMeHtoB JI. M. Menneneena,
CTPOGHHE aToMa, HaxokJeHue B mpupozae. dusmyeckue WU XUMHUUYECKHE CBOMCTBa xkene3a. OKCHIbI,
ruapokcubl U conu xxenesa (11) u sxenesa (II1), ux cocra, cBOKCTBA U MOTyYEHUE.

Xumuueckuit s3xcnepumenm:

O03HAaKOMJICHHE C 00pa3laMd METAJJIOB W CIUIaBOB, UX (DM3MYECKUMHU CBOWCTBAMH, H3YYCHHE
pe3yIbTAaTOB KOPPO3UH META/UIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KajbllMg M HATPHUS C BOJOM (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IMpollecca TOPEHHsS JKelle3a B KHUCIOpoAEe (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPHAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI: MAarHus,
KaJIbIIMS, aJlOMUHHMS, 1TMHKa, *kene3a (I1) u xenesa (III), mexu (II), HaOmroieHne U ONKMCAaHUE TTPOIIECCOB
OKpalllMBaHUs INIAMEHU HOHAMHM HATPUsI, KU U KAJIbIUS (BO3MOXKHO UCIIOJIb30BAHUE BUIEOMATEPHAIIOB),
uccieoBaHue amMQpOTEPHBIX CBOMCTB THAPOKCHIA QJIIOMUHUS U THAPOKCHAA LHMHKA, pelIeHue
AKCIICPUMEHTAJIBHBIX 33724 110 TeMe «BakHEeHIe MeTallJIbl U UX COCTUHCHHS.

X¥MHUS U OKpYKAKLIas cpeaa

BemectBa u Marepuasbl B MOBCEIHEBHOM JKM3HU YeloBeKa. bezonacHoe ucnonb30BaHue BEIICCTB
1 XUMHYECKUX peakiuii B ObITy. [lepBasi MOMOIIs TPH XUMHYECKHUX 0YKOTaX U OTPABJICHHSIX.

XuMUYecKoe 3arpsi3HeHHE OKpyXarollel cpeasl (mpelnenbHass AOMyCTHUMAas KOHIIGHTPAIIHs
BemecTs, ganee — [1/1K). Ponb XxuMuu B perieHur SKOJIOTHYSCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

n3y4yeHne o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, IIOJTUMEPHBIC MATEPUATIBI).

Mescnpeomemnmnuie ceasu

Peanuzaius MeXnpeaMeTHbIX CBA3E€H MPU M3YYEHHH XMMHUHU B 9 Kilacce OCYLIECTBISETCS depes
WCIIOJIH30BaHNUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W TOHSATUH, SBJISIFOIINXCSI CHCTEMHBIMU
JUTSL OTJIETIBHBIX TTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUHBIE TOHATHS: HAyYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIN3, CHHTE3,
KIaccupuKalus, NepUOAUYHOCTh, HAONIO/IEHUE, YKCIIEPUMEHT, MOJEIMPOBAaHUE, U3MEpPEHHE, MOJEIb,
SIBJICHHE, TAPHUKOBBINA (D PEKT, TEXHOTOTHS, MATEPHUAITHI.

dusnka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIbI, PaINOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsii, TPOBOJHUKH, TMOJYIPOBOJAHUKH, IUIIEKTPUKU, (HOTOIIEMEHT,
BEIIECTBO, TeJNO, OO0BEM, arperaTHOe COCTOSIHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJUTMYECKasi PEMIETKA, CIUIaBbl, (PU3WYECKHE BEIMYMHBI, €AUHUIIBI H3MEpPEHUs, KOCMHUYECKOE
MPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢otocunTe3, apixanue, Ouochepa, OSKOCHCTEMA, MHUHEPAIbHBIE yIO0OpEeHHS,
MUKPODJIEMEHTBI, MAKPOAJIIEMEHTHI, TUTATEILHbIE BEIECTRA.

l'eorpadus: armocdepa, runpocdepa, MHHEpanbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrPaMMbl OCHOBHOI'O O0IIIEr0 00pa30BaHus TIOCTUTAIOTCS
B XojJe OOy4eHHs XMMHUU B €IMHCTBE Y4eOHOM M BOCIHTATENBHON [EATEIHHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU  POCCUHCKMMHU  COLMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBHJIAMH ¥ HOPMaMH MTOBEICHUS U CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUSA U COLUATM3AIUN 00yJaOIINXCS.

JInaHOCTHBIE PE3yIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN U PACIIMPEHUE OIbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTu:

1) mnaTpuoTH4YecKOro BOCIUTAHUA:

LEHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M Hay4HOMY
HACJIE/INI0, TOHUMAHMSI 3HAYCHHUS XMMHUYECKOH HAYKU B )KM3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH
BJIJIETh JIOCTOBEPHOI HH(OpPMAIIHEH O IIEPEIOBBIX TOCTHKECHUAX H OTKPBITHAX MUPOBOM U OTEYECTBEHHOM
XUMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IIECTBa;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

IIPEJICTaBICHUS O COLUAIbHBIX HOPMAaX M MpaBUiIaxX MEXINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE,
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO IOJIC3HOH, YIeOHOHUCCIIEI0BATEIBCKOM, TBOPUCCKOM
U JIpyrUX BUAAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM JESTeNbHOCTH MIpU
BBITIOJTHEHUH Y4€OHBIX, MO3HABATENBHBIX 3a7a4, BBINOJIHEHUNW XMMHYECKUX KCIEPUMEHTOB, CO3IAHHUU
Y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHHIO W B3aMMOIIOMOIIM B TIPOIECCE TOW y4eOHOM
JeSITEIbBHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJEHHWE U IOCTYIKM CBOMX TOBApUUIEH C MO3UIHUU
HPAaBCTBEHHBIX U ITPABOBBIX HOPM € YYETOM OCO3HAHMUS NTOCIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABIECHUS O BELIECTBE M XMMUYECKOW pEeakluu, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJISIOLINE OCHOBY ISl IOHUMAHUS CYIIHOCTH HAay4HOM
KapTUHBl MHpa, MpPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOABI, B3aUMOCBS3AX
4eJI0BEKA C MPUPOJHOU CPENlOil, O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPAaBJIIEHHbIE Ha IIOJyYE€HHWE HOBBIX 3HAHMM IO XHMHUH,
HeoOXoIuMble JUIs  OOBSICHEHHS  HaONIOJaeMbIX MpPOLECCOB M SIBJICHUN, IO3HABaTENbHOM,
MH(POPMALIMOHHON M YHTAaTEIbCKOW KYNbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHONH paloThI C
y4eOHbIMM  TEKCTaMH, CIIPaBOYHOM  JIMTEpaTypoil, JOCTYNMHBIMM TEXHUYECKUMH CpEeICTBaMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEeHHI0O U I[03HAHUIO, JI00O3HATENBbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM0o00Opa30BaHMIO, TPOEKTHOM M HCCIEIOBATENIbCKOM JIEeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHsI 00yU€HUs B JaJIbHEHIIEM;

4) ¢popMupoBaHus KyJbTYPbl 310POBbA:

OCO3HAaHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3/I0POBbIO, YCTAaHOBKHU Ha
3I0pOBBbIIl 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUN W HENPUATUE BPEIHBIX MPUBBIUEK (YHOTpeOsIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypEHHs), HEOOXOTUMOCTH COOIIIOIEHHSI IPaBUJI OE30MTaCHOCTH MPU 0OpaIlieH!H ¢
XUMHUYECKUMHU BELIECTBAaMH B ObITY U pealbHOM KU3HHU;

5) Tpy1oBOro BocnuTaHMs:

MHTEpEC K MPAKTHUECKOMY M3y4eHHIO MPOo(eccHii U Tpyaa pa3IMyHOrO poJia, YBaXKEHUE K TPYLY
U pe3yabTaTaM TPYJOBOW JEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHMSI NPEAMETHBIX 3HAHUU I10
XUMHH, OCO3HaHHBIM BbIOOP HHAMBHUIYAJTbHOM TPAaeKTOPUH MPOJOJIKEHHs] 00pa3oBaHUS C Y4YETOM
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JUYHOCTHBIX HMHTEPECOB M CITOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX MHTEPECOB U MTOTPEOHOCTEH, YCTICIITHON
npoecCHOHATLHON NIEATEIILHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHaBLHOM cpejie;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIIICHHUE K TIPUPO/IC KaK HCTOYHUKY KM3HU Ha 3eMJIe, OCHOBE
e€ CyIIeCTBOBaHHUs, NMOHMMAaHUE LIEHHOCTU 3JI0pPOBOro M Oe30macHOro oodpasza >KW3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U IICUXHYECKOMY 3J0POBBIO, OCO3HAHUE IICHHOCTH
coOmroieHnsi TIpaBUJl O€30MacHOr0 IOBEJICHUS IPH pabdoTe ¢ BEIIECTBAMU, a TAKXKE B CHTYaIHSX,
YIPOKAOIIUX 3I0POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMmble MPU HM3YYEHUU XUMUH, JUIS PELICHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOLIEH NPUPOAHOW CPENOH, Ul IOBBILICHHUS YPOBHS JKOJIOIMYECKON KYJIBTYpBI,
OCO3HaHUS TII00ATLHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM M IMyTeH UX pelIeHUs TOCPEICTBOM METOIOB
XUMHUHU, 3KOJOTMYECKOTO MBIIUICHUS, YMEHUS PpPYKOBOACTBOBAaThCA UM B  I03HABaTEIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOMN MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJNbTaTOB BBIACISIOT 3HAUUMblEe U1l (OpPMHUpPOBAHUS
MHUPOBO33PEHHUs O0IlIeHAYyYHbIEC MOHATHS (3aKOH, TeOpUs, MPUHIIUI, TUIOTe3a, (PaKT, cucTeMa, Impolecc,
AKCIIEPUMEHT W JIPYroe.), KOTOPbIE HCIONB3YIOTCA B €CTECTBEHHO-HAYUHBIX YUEOHBIX NPEIMETax H
MTO3BOJISIFOT HA OCHOBE 3HAHWUW M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O MEJIOCTHOW HAYIHOU
KapTUHE MHpa, M YHUBEpcajdbHble YyueOHbIe JeHCTBUS (TO3HABaTelIbHbIC, KOMMYHUKATHBHBIE,
pPEryIATUBHBIE), KOTOpble o0ecrneunBarOT (HOPMUPOBAHME TOTOBHOCTH K  CaMOCTOSITEIbHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NesATEIbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

basoBble Jiornyeckune 1eHCTBUA:

YMEHHMS UCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS MPU OCBOCHUU 3HAHUW: PACKPHIBATH
CMBIC]T XMMHUYECKUX MOHATHM (BBIACNATh WX XapaKTEepHbIE MPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C
JIPYTUMU TIOHSITHSIMH ), UCTIOIB30BATh MOHATHUS 11 00BSICHEHUS OT/ICIBHBIX (DaKTOB U SIBJIICHUM, BEIOMPATH
OCHOBaHUSI M KPHUTEPUH JUId KiIacCUPHUKAIMM XHUMHUYECKUX BEHIECTB W XUMHUYECKHX pEaKIIUid,
yCTaHABIUBATh MPUYMHHO-CIEICTBEHHBIC CBSI3M MEXAY OOBEKTaMH HW3YYEHHS, CTPOUTH JOTHYECKHE
paccyxnenust (MHIyKTUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTHH), Ie7IaTh BEIBOIBI U 3aKITIOYCHUS;

yMEHUE TPUMEHSITh B TIPOIlECCe TO3HAHMUS TOHATUS (MPEIMETHBIE W METamnpeIMETHHIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yeMbI€ B XUMUHU, TPEOOPA30BLIBATH IIMPOKO MPUMEHIIEMbIE
B XMMHH MOJENbHBIE MPEICTaBICHHS — XUMHUECKU 3HaK (CHMBOJI AJIEMEHTA), XUMU4eckas Gopmymna u
ypaBHEHHWE XUMHUYECKOM pPEAKIMW — TPU PEIICHUU Y4EOHO-TTO3HABATENBHBIX 3a1ad, ¢ YYETOM OTUX
MOJICTIbHBIX TMPEACTAaBICHUN BBISBIATH M XapaKTEPHU30BAaTh CYIIECTBEHHbIC IPU3HAKH HM3Yy4a€MBbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XHUMHUYECKUX pEaKIHi, BBIBISATH OOIIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3yUaEMbIX MPOLIECCAX U SABICHUSAX.

BbasoBble ucciienoBaTe/ibcKue AeiCTBUSA:

YMEHHE MCIOJIb30BaTh MOCTABJICHHBIE BOMIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KaueCTBE OCHOBBI JIJIs1 JOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IUIAHUPOBAHWIO, OPTaHU3AIMM W TPOBEICHUI0 YYCHHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM TIPOIlecca, CaMOCTOSTEIHHO MPOTHO3UPOBATH €ro
pe3ynbTaT, GopMyIupoBaTh 000OIIEHUS U BBIBOIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS,
COCTaBJIATh OTYET O MPOJICTAHHON padoTe.

Pabora ¢ nnopmanmeii:
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YMEHHE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMAIUIO PA3TUYHBIX BUIOB U
dbopM TpeacTaBICHHS, TIMOIY4aeMyl0 U3 pa3HbIX MCTOYHHKOB (HAYyYHO-IIOMYJISIpHAS JIKTEpaTypa
XMMHUYECKOTO COJIepKaHUsA, CIpPAaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KPUTUYECKH OIICHHWBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHSITh pa3IUYHbIe METOAbl M 3aIpOChl MpPH IMOUCKE U OTOOpe MH(OpMAIUHU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOIMMBIX Ui BBINOJHEHHS Yy4YeOHBIX M TIO3HABATENIBHBIX 33134
ONpeAeNnEéHHOro TUMA, MNPUOOPETeHHE OmbITa B  OOJACTH  HCIONB30BaHWS  HWH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJaJieHue KYJIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpAaTh ONTUMAaIbHYIO0 (OpMY MpelcTaBieHuss HHGOpMalUU U
WUTIOCTPUPOBATH PellIaeMble 33]Ja4i HECIOKHBIMH CXeMaMHU, JHarpaMMaMHy, ApYyruMu popMamMu rpapuku
M UX KOMOMHAIHAMIU;

YMEHHE HCIIOJIb30BaTh W AaHAJIM3MpOBaTh B IIpoliecce Y4eOHONH U HCCiIeloBaTeNIbCKON
JEeSTeNbHOCTH HH(OPMALIMIO O BIMSHUM IMPOMBIIIJICHHOCTH, CEIbCKOTO XO3SiCTBa M TpaHCIOpTa Ha
COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHHMsI 33[]aBaTh BOIPOCH (B XOJe AUayiora W (Uju) AUCKYCCHUHU) MO CYIIECTBY OOCYKAaeMoin
TeMbI, (GOPMYITHPOBATH CBOU MPEIIOKEHHIS OTHOCUTEIHHO BHITIOJHEHHSI IPEATIOKEHHOM 3a1a4u;

YMEHUSI MPEICTABIATh MOITYYEHHBIE PE3yIbTaThl MO3HABATEIBHON IESITEIBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNlaTh MPE3ECHTALUIO0 PE3YJIbTaTOB BBIMOIHEHUS XHMHUYECKOTO 3KCIIEPHMEHTa
(;1abopaTopHOro OMbITa, JTA00PaTOPHOUM PabOTHI MO HCCIEAOBAHUIO CBOICTB BELIECTB, Y4E€OHOTO IMPOEKTA);

yMeHHsI Y4eOHOTO COTpPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABAaTEIbHOU U
MCCIIEIOBATEILCKONW JIESITEIPHOCTH TPH PEIICHHH BO3HUKAIOMIMX IMPOOJIIEM Ha OCHOBE y4éra OOImMX
MHTEPECOB W COTJIACOBAHMA TMO3UIMHA (0OCYKAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC MITYPMEI,
KOOp/MHAIMSI COBMECTHBIX JEHCTBUH, ONpeneNeHue KPUTEPHEB IO OLEHKE KauecTBa BBIIOJHEHHOM
paloThI U ApyTHE).

PeryasiTUBHBbIE yHHBepcaJabHble yueOHbIE AeiicTBUA:

YMEHHE CaMOCTOSTENBHO ONPEACTATh WENU JEeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBAaTh U MpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIEATENBLHOCTh, BBIOMpaTh Hambolee
3¢ deKTUBHBIE CITOCOOBI peleHHs] YUeOHbIX M MO3HABATENbHBIX 33/1a4, CAMOCTOSTENIbHO COCTAaBIIATh MU
KOPPEKTUPOBATh NMPEIIOKEHHBIM AJITOPUTM JCUCTBUM IPU BBITOJIHEHUM 33[JaHUN C YYETOM IOJIYYEHUS
HOBBIX 3HAHHI 00 N3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIUIX, OIICHUBATh COOTBETCTBUE MOTyYEHHOTO
pe3ynbTaTa 3asBICHHOHN IeNH, YMEHHE HCIOIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI, MpeJjiaracMbie B
YCIIOBUY 3aaHHIA.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pE3yIbTaTOB IO OCBOCHHUIO  OO0S3aTEIBHOTO  COJNEPIKAHMS,
YCTAHOBJICHHOTO JaHHOW (penepanbHOil pabouell mporpaMMoi, BBIICISAIOT: OCBOGHHBIE 00YyYarOIIUMUCS
Hay4HbIE 3HAHMsI, YMEHHUS U CIOCOOBI NEHCTBUM, cnenuduyeckre Uil MpeIMeTHON 00IacTH «XUMHU,
BUJB JIEATEIFHOCTH 110 TOJYYEHHIO HOBOTO 3HAHMSA, €r0 HWHTEPHpPETAlMH, TNPEOOpa3oOBaHHUIO U
MPUMEHEHHIO B PA3JINYHBIX YIEOHBIX M HOBBIX CUTYAIIHSX.

K koH1y o0y4yenus B 8 kjiacce nmpeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaxaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

o pPacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TOHSATHH: aTOM, MOJEKYJIa, XUMUYECKHMA
3JIEMEHT, IPOCTOE BELIECTBO, CI0XKHOE BEILIECTBO, CMECh (OJHOPOIHASI U HEOJHOPOHAs), BaJICHTHOCTD,
OTHOCHTEIIbHASI aTOMHAs W MOJEKYJsIpHAs Macca, KOJMYECTBO BEIIeCTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JIOJIsI XMMHUYECKOTO 3JIEMEHTa B COCTMHEHNH, MOJIIPHBIA 00BEM, OKCHJI, KHCIOTa, OCHOBAHHE,
COJIb, JEKTPOOTPULIATEILHOCTh, CTEIIEHh OKHCICHHS, XUMHUECKasi PEeaKlus, KiacCu(UKalus peaKIuii:
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pEaKIMM COEIMHEHUS, PEAKIMM DPA3JIOKEHUs, PEAKUMU 3aMEIleHUs, peakuuu oOOMEHa, 3K30- H
SHIOTEPMHUYECKHE PEAKLINH, TeIIOBOH 3(h(eKT peakiuu, apo aToMa, HJIEKTPOHHBIN CJI0H aToMa, aTOMHast
opOuTanp, paanyc aToMa, XUMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAS KOBAJICHTHAS CBsI3b, NOHHAS CBSI3b,
MOH, KaTMOH, aHUOH, pacTBOP, MaccoBasi 10JIs BeIeCTBA (IPOLIEHTHAsI KOHLEHTpAlKs) B paCTBOPE;

o WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH W NPUMEHSTH 3TH
MOHATUS NPU OIMCAHUU BELECTB U UX IPEBPALICHUH;

o UCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY Il COCTaBJIEHUs (POPMyYJI BEILIECTB U ypaBHEHU I
XUMUYECKHUX peaKIuii;

o OIpeNIeNIATh BAJIEHTHOCTb AaTOMOB 3J€MEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUAX, IIPUHAIJIEKHOCTh BELIECTB K ONPEEIEHHOMY KiIaccy
coeMHEHUI 1o QopMmynam, BHJ XUMHUYECKOW CBSI3M (KOBAJEHTHAs M HWOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

. packpsiBaTh cMbich [lepuoamueckoro 3akona [I. M. MenaeneeBa: QeMOHCTPUPOBATh
[IOHMMaHHE MEePHOAMUYECKON 3aBHUCHUMOCTU CBOICTB XHMHYECKUX O3JIEMEHTOB OT MX IOJIOKEHHs B
Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

o ONUCBHIBaTh U XapakTepu3oBaTh TabmuuHylo ¢opmy Ileproauueckoil cucTeMbl
XUMHAYECKHX 3JIEMEHTOB: PAa3JIN4aTh MOHATHS «TJIaBHas MOArpynna (A-rpynmna)» u «1o0o4yHast MoArpymnia
(b-rpynma)», Manble U OOJBIINE TEPUOJBI, COOTHOCUTh OOO3HAYEHHS, KOTOPBIE MMEIOTCS B TaOIUIle
«Ilepuonnyeckas cucrema xumMuyeckux 3aemenToB Jl. V1. MeneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUS aTOMOB XUMHMUECKUX OHJIEMEHTOB (COCTaB W 3aps] fA1pa, oOllee 4YHUCIO 3JIEKTPOHOB H
pacnpeziesieHue X M0 3JIEKTPOHHBIM CIIOM);

o KJaccu(UUUpoOBaTh XMMHMUYECKHE 3JIEMEHThl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peaxuuu (1Mo YUCIy U COCTAaBY YUacTBYIOIUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3D (DEKTY);
o XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX

KJIACCOB, TOATBEpKJass OMNUCAHHE NPUMEpPAMH MOJEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUIL;

° MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCMMOCTH OT WX Kaye€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLIECHUIN B PA3JIMYHBIX YCIOBUAX;

° BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJAPHYIO U MOJISIPHYKO MAaccChl BEIIECTB, MacCOBYIO
JOTI0 XMMHYECKOTO d3JIeMeHTa Mo ¢opMylie COCTUHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
IPOBOJUTDH PACUETHI 110 YPABHEHUIO XUMHUUECKON PEAKIINY;

° IIPUMEHATH OCHOBHBIC OINEPALMd MBICIUTEIBHON JAEATEIBHOCTH — aHAJIU3 U CHUHTES,
CpaBHeHHE, 0000IeHNEe, CHCTeMAaTH3allul0, KIACCU(UKAIMIO, BBISBICHUE MPHUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUIsl M3YyYEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOIbI
MMO3HAHMS — HAOIIOJICHUE, H3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICTICHHBIH ),

° CIeoBaTh TpaBWJIaM  TIOJB30BAHMUS XMUMHUYECKOM TIOCYyIOM ©  J1abopaTOpHBIM
o0opy/noBaHUEM, a TaKXKe MpaBUIaM OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU TIO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIMBITOB TIO MOJIYYCHUIO H COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopo/ia ¥ KHCIIOPO/ia), MPUTOTOBJICHUIO PACTBOPOB C OMPEASIEHHOM MAaCCOBOM J0JIel pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH XHMHUYECKHE SKCIHEPUMEHTHI MO PACHO3HABAHHUIO PACTBOPOB
IeI04el ¥ KUCIIOT C MOMOIIBI0 HHIAUKATOPOB (JakMyc, (heHondTaaerH, METUIOPAHK U IPYTHE).

K koHIiy 00yueHus B 9 kjacce mpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(hOPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:
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o pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IOHATHUH: XHMUYECKUH D3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KAaTHOH, aHWOH, IIPOCTOE€ BEIIECTBO, CIIOXKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPULATEIBLHOCTh, CTENEHb OKHCIIEHUS, XMMMUYECKas peaklus, XMMHUYECKas CBsI3b, TEIIOBOU
3¢ deKT peakuu, MOJIb, MOJSIPHBIA 00BEM, PaCTBOP, IEKTPOJIUTHI, HEIJCKTPOIUTHI, SJCKTPOIUTHYECKAS
JUCCOLMAIMs, PEaKIHMH HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMBbIE WU
HeoOpaTUMble peaklUd, OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIUH, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTaHOBJICHHE, aJUIOTPONHS, aM(POTEPHOCTh, XUMUYECKasl CBA3b (KOBAJICHTHAs, MOHHAS,
METaJIJINYECKasi), KpUCTalIMYecKass pElETKA, KOPpO3usi METaJUIOB, CIUIABbI, CKOPOCTb XHMHYECKOU
peakuuu, npeaenbHo gonycruMas konuentpanus 111K Bemectsa;

o WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX IIOHATUH W HPUMEHSATH 3TU
MOHATHUSA [IPU ONKMCAHUY BEIIECTB U UX IPEBPALICHUN;

o UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Il COCTaBJICHUS (POPMYJT BEILIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIUH;

o OIIpEEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XMMUUYECKHUX 3JIEMEHTOB B COEUHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIECTB K OMPEAeIEHHOMY KIIAcCy COeIMHEHUN 1o (Gopmynam,
BUJI XUMUYECKOHN CBSI3U (KOBAJIEHTHAs, NOHHAsI, METAJUINYECKasl) B HEOPraHUYECKUX COEAMHEHUSX, 3apsijl
MOHA 110 XUMHUYECKOW (pOpMyIIe, XapaKTep Cpebl B BOAHBIX PACTBOPAX HEOPTraHWYECKUX COCTMHEHHUHN, TUTT
KPUCTAJUIMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cmbici [lepuoanueckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBAThH €r0
MMOHMMAaHKE: OMKCHIBATh U XapaKTepu30BaTh Ta0mnuHy0 Gopmy [lepuoanueckoit cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3NiuyaTh MOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u «nodounas noarpynna (b-rpynmna)y,
MaJible U OOJBIINE TIEPHOABI, COOTHOCUTH 0003HAYEHUSI, KOTOPhIE HMEIOTCS B IIEPHOAMYECKON TabHIIe, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsij sijipa, oluiee
YHCIIO0 JIEKTPOHOB M pacrpeiesIieHue UX 10 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00LIME 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOWCTB JIEMEHTOB U UX COEIMHEHUH B IPEJENax MaJbIX IIEPUOJOB U IJIaBHBIX MOATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

o KJ1acCU(UIUPOBaTh XUMHUYECKHE 3JEMEHThl, HEOPraHMYECKHE BELIeCTBAa, XMMUYECKHE
peaxuu (1o YUCIy U COCTaBYy yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 10 TEMIOBOMY 3D (EKTY, 10 NU3BMEHEHHUIO
CTETEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMKMCHIBATh) 001IME U crienu(UIECKe XUMUYECKHE CBOMCTBA MPOCTHIX
U CJIOXHBIX BEIIECTB, MOJATBEP)KJas OMHCAHHME IPUMEPaMU MOJIEKYJSIPHBIX W HOHHBIX YpaBHEHMMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

. COCTaBJIATh YPABHEHUS SJIEKTPOJIUTHYECKOM NHUCCOLMALMA KHUCIIOT, LIEJIOYEH U COJIEH,
MIOJTHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKLIMi HOHHOTO OOMEHa, ypaBHEHHUsI PEaKIMi, TOATBEPIKIAOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IUUYHBIX KJIACCOB;

. pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

. IIPOrHO3MPOBATh CBOMICTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOKHOCTH
MPOTEKAaHUS XUMHUECKUX MPEBPAIeHUH B Pa3INYHBIX YCIOBUSX;

. BBIUYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIDHYI0 M MOJIIPHYIO Macchl BELIECTB, MACCOBYIO
JIOJII0 XMMHMYECKOTO d3JIeMeHTa 1Mo (opMylie COEIUHEHHUS, MACCOBYIO JIOJNIO BEIIeCTBa B PacTBOpE,
IIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEAKINY;

o coOnofaTh MpaBWiIa TOJb30BaHUS  XHMMHUYECKOW TMocyAod M JabopaTopHBIM
00OpyZOBaHUEM, a TAKKE IMpaBHia OOpaleHHs C BEIIECTBAMU B COOTBETCTBHUH C WHCTPYKLHUSMHU IO
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BBIMTOJHEHUIO JTA0OPATOPHBIX XUMUYECKHX OIMBITOB MO TOTYYCHHIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB
(aMMMaKa 1 yriaeKucioro rasa);

o MPOBOANUTh PEAKIIMH, MOATBEPIKIAIONINE KAYECCTBEHHBIH COCTaB Pa3IMYHBIX BEHICCTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOAUI-, KapOoHaT-, (ocdaT-, CHIUKAT-, CyIbdar-,
TUPOKCU/I-UOHBI, KATHOHBI aMMOHHS M HOHBI H3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

. NPUMEHSATh OCHOBHBIC OIEpAIMU MBICIUTEIBHON [ESITENBHOCTH — aHalh3 W CHHTE3,
CpaBHEHUE, 0000IICHNE, CUCTEMATU3AIHIO, BBISBICHHE IPUYNHHO-CIICICTBEHHBIX CBSI3€H — JUI U3y4CHUS
CBOMCTB BEIECTB M XMMHUYECKHX DPEaKIMid, €CTCCTBEHHO-HAYYHbIC METOJbI MMO3HAHUS — HAOJOJCHHUE,
HU3MEpEHUE, MOJICITUPOBAHHUE, IKCIIEPUMEHT (PEaIbHBINA U MBICICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBO yacoB
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pOBbHIE)
Ne ni/m KonTposabHbie IIpakTHYeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHUE TOHATHUSA
XuMusg — BaxkHas 00/1aCTh
1.1 €CTECTBO3HAHUS U IIPAKTUYECKOI 5 2 bubmorexa LOK
) p https://m.edsoo.ru/7f41837¢c
NEeATEILHOCTH YeI0BeKa
bu6mmorexa [IOK
1.2 BertecTBa 1 XUMHUYECKHE PEAKITNH 15 1
B peaKtt https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢
https: h.edu. .school-
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 1 Ups //.r esh.edu.ru www.schoo
collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
2.2 Bonopona.Ilonsitue o Kucinorax u comusx 8 1 httpS://_reSh'edu'ru -school-
collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru
bu6mmorexa [IOK
3 Bona. PactBopsr. [lonsitue 06 5 1 1 https://m.edsoo.ru/7f41837¢
) OCHOBAaHHUAX https://resh.edu.ru www.school-
collection.edu.ru
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

https://uchebnik.mos.ru

https://www.yaklass.ru

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru www.school-

OCHOBHBIE KJIaCChI HEOPTraHNYCCKUX

24 . 11 1 1 )

COE€IMHEHUN collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru

Hroro no pazgeny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /. U. MenaesieeBa. CTpoenne aToMoB. XUMHYECKas
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
bubmuorexa [JOK

https://m.edsoo.ru/7f41837c
https://resh.edu.ru www.school-

[Iepnognueckuii 3axoH u [lepnoanueckas

3.1 cUcTeMa XMMHYEeCKux aineMeHToB Jl. U. 7 .
collection.edu.ru

https://uchebnik.mos.ru
https://www.yaklass.ru

MenneneeBa. CtpoeHue atroma

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢
39 XuMnueckas cBI3b. OKUCIUTENBHO- 3 1 https://resh.edu.ru www.school-

) BOCCTaHOBUTEJIbHBIE pEAKIIUN collection.edu.ru
https://uchebnik.mos.ru
https://www.yaklass.ru
bu6mmoreka [JOK

1
Hroro no paszeny > https://m.edsoo.ru/7f41837¢c
PesepBHoe BpeMs 3 bubmmorexa [TOK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOIT'PAMME
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https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmuecTBo yacos
Nen/m HaummeHoBaHMe pa3jeioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakruuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3zgea 1. BemmecTBo M XUMH4YeCKHEe peaKku
11 [ToBTOpEeHME U yrayOieHne 3HaHUN ) bubmmoreka [JOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 3
' peaxkuuu
13 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
14 DNEeKTPOIUTHYECKAs TUCCOLIUALIHS. g | | bubmmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
)1 OO11ast xapakTepUCTHKA XUMUYECKHX 4 1 bubmuoteka [IOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 3J'IeMeHTO§ VIApr ninbl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL. S-Ep https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.3 anemeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmmorexa [TOK
' A ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHHUS
OO6mrast XxapakTepruCTUKa XUMUIECKHIX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
) . PYHHIEL poa https://m.edsoo.ru/7f41a636
KPEMHHU 1 UX COCTMHCHHS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pazgen 3. MeTa/iIbI M BX COeIUHEHU ST

25

[NPOTPAMME

. bubnuorexa [{OK
3.1 Obmue ceolicTEa MeTAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka IIOK
3.2 Baxueiinie MeTaibl 1 UX COSIUHEHUS 16 hitps://m.cdsoo.rw/741a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiecTBa 1 MaTepHUasl B )KU3HU YEJIOBEKA 3 bubmmorexa LOK
‘ B p htps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHoe BpeMs 3 bubmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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Jlnct cornacosanus kK gokymeHTy Ne BH.-18 o1 07.10.2024
MHununaTop cornacoBanus: aneesa IM.P. anpekrop
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Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
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1 [aneesa I'.P. A
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