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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMUH Ha ypOBHE OCHOBHOTO OOLIETO 00pa30BaHUSl COCTaBIIEHa HAa OCHOBE TpeOOBaHUH K
pesyibTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro o0pa3oBaHMs, IPEICTAaBICHHBIX
B ®I'OC 00O, a Taxke Ha OCHOBe (QenepanbHOW pabodel MPOrpaMMbl BOCIIUTAHUS W C YYETOM KOHIICIITUH
npernoAaBaHus yueOHOTO IpenMeTa « XUMHs» B 00pa3oBaTesbHBIX opranusanusax Poccuiickoit @enepanmu.

[IporpammMa mo xuMuu AaéT NpPEACTaBICHHE O LENsX, oOIIel cTparernu oOy4eHUs, BOCIMTAHUS M Pa3BUTHS
o0ydJaroIMxcs CpeICcTBaMH y4eOHOro IpeaMeTa, YCTaHABIMBACT OO3aTeNbHOE MPEAMETHOE COACpIKaHHe,
MpeycMaTprUBaeT paclpeiesieHHe €ro Mo KjaccaM M CTPYKTYpHpOBaHHE IO pasfesiaM M TeMaM IpOorpaMMbl IO
XUMHH, ONpeAensieT KOJIMYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTUKU COJACPKAHUS, PEKOMEHAYEMYIO
[IOCTIEI0BATENIbHOCTh U3YYEHUSI XUMHUH € YYETOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JIOTUKH y4e€OHOTO
mpoliecca, BO3PAcTHBIX OCOOCHHOCTEH OOy4aroIluXcs, ONpenessieT BO3MOXHOCTH MpeAMeTa sl peaau3aluu
TpeOOBaHUI K pe3yjbTaraM OCBOSHHMS OCHOBHOW 00pa3oBaTeNbHOW MpOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus, a TaKxke TpPeOOBaHMH K pe3ydabraTraM OOy4eHHs XHMHM Ha YPOBHE LeJIeH H3y4eHHs NpeaMera U
OCHOBHBIX BHJIOB YU€OHO-II03HABATEIbHOM AESTEIbHOCTH 00yYaroIETrocst N0 OCBOCHUIO y4eOHOI0 COACPKAHUSL.

3HaHUEe XUMHH CIYKUT OCHOBOH ISl (JOPMHUPOBAHUSI MHUPOBO33PEHUST 00Y4alOLIEeToCs, €ro MpeACcTaBICHUN O
MaTepuajibHOM  EIMHCTBE MHpPa, BAXHYIO pOJIb HWIrpaloT (QOpMUpyeMble XHMHEH MpPEACTaBICHHS O
B3aMMOIIPEBPALLICHUAX SHEPTUU M 00 3BOJIOLMM BEIIECTB B NPHUPOAE, O MYTAX pEIIeHHS DIOOANbHBIX MpoOieM
YCTOMUMBOTO Pa3BUTHS YCIOBEUYECTBA — CHIPbEBOM, YHEPreTHYCCKOM, MHIINCBOM M JKOJOTHYECKON Oe30macHOCTH,
po0JIeM 31paBOOXPaHCHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peajlM3alud BO3MOXHOCTEH Ul CaMOpPa3BUTUSL M (OPMUPOBAHUS KyIbTYpbl JINUHOCTH, €€
o01eit 1 GyHKIHMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS] U TBOPYECKUX CIOCOOHOCTEH OOYy4YaroLIMXCs, HABBIKOB HX
CaMOCTOSITETIbHON Y4eOHOH AeATeNbHOCTH, SKCIEPUMEHTAIBHBIX M UCCIIEA0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B
MOBCEHEBHOM JKM3HH, TaK M B TPO(ECCHOHANBHOMN JAeATeFHOCTH;

3HAaKOMHT CO CHENH(UKOH HAyYHOTO MBILNUICHHS, 3aKJIaJAbIBAET OCHOBBI IIEJIOCTHOTO B3IVISJAa HA €IUHCTBO
NPUPOABl U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHMU E€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
00yJaroIIUXCS;

cnocoOcTByeT (HPOPMHPOBAHHIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TpPUPOIE, K
YeJIOBEKY, BHOCUT CBOH BKJIa[ B 3KOJIOTHYECKOe 00pa3oBaHUe 00yUarOLIIXCH.

JlanHple HampaBieHHWs] B OOYYEHUH XHMHUHU 00ECIIeYMBAIOTCS CHENH(PHUKON colepKaHus y4eOHOTO IMpenMeTa,
KOTOPBIH SIBIISICTCS MEIarOTHUECKU aIalTHPOBAHHBIM OTPaKEHHEM 0a30BOM HayKH XMMHH Ha ONPEIeIEHHOM dTare eé
pasBUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILEro oOpa30BaHUS OPUEHTUPOBAH HAa OCBOCHUE OOYYaIOLIMMUCS
CHUCTEMbI NEPBOHAYAIBHBIX MOHATUH XMMHH, OCHOB HEOPTaHMYECKOW XUMHH M HEKOTOPBIX OTJENbHBIX 3HAYMMBIX
HOHATUI OPraHUYECKON XUMMH.

CrpykTypa conepXaHus OpOrpaMMbl IO XMMHH c(OpPMHUpOBaHA Ha OCHOBE CHCTEMHOrO MOAXoma K eé
n3yuenuto. CopeprkaHre CKIAIBIBAETCS M3 CHUCTEMbI MOHATHUH O XMMHYECKOM 3JIEMEHTE W BEIIECTBE M CHCTEMBI
MOHATHIA 0 XUMHYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYpHO OPTaHM30BaHBI 10 MPUHIIMITY MOCIEN0BATENEHOTO
Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUUECKUX MPEACTaBICHUNA Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axkoHa /1. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMMUH;

— Y4YEHHS O CTPOCHUH aTOMa M XUMHUECKOM CBA3H;

— MPEICTaBICHUH 00 MEKTPOIUTUUECKON AUCCOLMALIMY BEIIECTB B pacTBOpaXx.

TeopeTrueckre 3HAHWS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHU IMOJYYCHHBIX U OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIIEIOBATENLHO OT OJIHOTO YPOBHS K JIPYTOMY, BBIMTOMHSISI (DYHKIIMHA OOBSICHEHUS! U IPOTHO3UPOBAHHUSI
CBOWCTB, CTPOEHHS U BO3MO)KHOCTEHN MPaKTHUECKOTO IPUMEHEHHS U TIOITYUYEHHUS N3y4aeMbIX BELIECTB.

OcBoeHre TPOrpaMMbl [0 XHMHHM CIIOCOOCTBYeT (OPMUPOBAHUIO NPEACTaBICHHS O XUMHUYECKOM
COCTaBJISIFOLIEH HAYYHOU KapTUHBI MUpPA B JIOTHMKE €€ CUCTEMHOW IPHUPOJIbI, HEHHOCTHOIO OTHOUIEHUS K HAy4YHOMY
3HAHUIO U METO/IaM NO3HaHUs B Hayke. V3yuyeHue XUMHH MPOUCXOIUT C MPUBJICYEHUEM 3HAHUH U3 paHEEe N3YyUYEHHBIX
yueOHbIX npenmeToB: «OKpyxaromuil Mup», «bruonorus. 5—7 kinacce» U «Pusnka. 7 Kmacey.

[Ipn wu3ydeHMH XUMHUM TPOUCXOAWT (POPMHPOBAHWE 3HAHWNA OCHOB XHMHYECKOM HAyKHM KakK oOOJIacTH
COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKON AESITEIHHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOMN
KyJbTYpbl. 3ajaya y4eOHOro MmpeaMeTa COCTOMT B (DOPMHPOBAHMM CHUCTEMbl XUMHUYECKMX 3HAHMH — BaKHEHIINX
(haKkTOB, TIOHSTH, 3aKOHOB ¥ TCOPETHUSCKUX TOJIOKEHUH, TOCTYITHBIX 0000IEHIIT MIUPOBO33PEHUYECKOTO XapaKTepa,
sI3pIKa HAyKH, B MPHOONIEHNHM K HAayYHBIM METOAAaM MO3HAHMA NPU M3YUEHHWH BEIIECTB W XMMHUYECKUX DPEaKIHid, B
(opMHMPOBaHMM M Pa3BUTHUHM MO3HABATEJIbHBIX YMEHHH M HMX MPUMEHEHUH B y4eOHO-IIO3HABATENbHOW M y4ueOHO-



WCCIIEIOBATENBCKON NEATENbHOCTH, OCBOEGHHHU IPABWII 0e30mMacHOro OOpalieHus C BEHIECTBAMH B ITOBCEIHEBHOW
KU3HU.

[Ipu u3yyeHnn XMMUU HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs BaXKHOE 3HAUCHUE MPHUOOPEI TaKHe IIEIH,
KaK:

— (opMupoBaHHE HMHTEIUIEKTYaIbHO PAa3BUTON JMYHOCTH, TOTOBOH K CaMOOOpPa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITeIILHOMY TIPHHSATHIO PEIICHU, CIOCOOHOM aJanTHPOBAThC K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

— HamnpaBICHHOCTh OOYYEeHHS Ha CHCTEeMaTHYeCcKoe TpUOOIIeHne OOyJaromuxcs K CaMOCTOSTEIHHOMN
MMO3HABATEIHHON JIEATENBHOCTH, HAyYHBIM METOAaM IMO3HaHWs, (OPMHUPYIOIIAM MOTHBAIIMIO H Pa3BUTHE
CIIOCOOHOCTEH K XMMUHU;

— olecrieueHHe YCIOBHH, CIOCOOCTBYIOUIMX TNPHOOPETEHHIO OOYYaIOIMMUCS OMNbITa pa3HooOpa3HOU
NEeSTeNbHOCTH, T[IO3HAHWS W CAMOIIO3HAHUS, KIIOYEBHIX HABHIKOB (KJIFOUEBBIX KOMIIETEHIIHH), WMEIOIINX
YHHBEPCAIbHOE 3HAYCHUE JUISl PA3JINYHBIX BUJIOB JICATCILHOCTH;

— ¢opmupoBaHue 00mIeH (QYHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM 4YHCIE YMEHUI
OOBSICHATh M OIICHWBATh SABJICHHS OKPYKAIOMIETO MHpA, WUCIONB3ysS 3HAHWS W OIBIT, IMOJXYYCHHBIE TIPU U3yUCHHH
XMMHH, TIPUMEHSTh UX TIPU PEIICHUH IPo0IeM B TOBCETHEBHON KU3HU U TPYHAOBOH IS TEIIEHOCTH;

— (hopMupoBaHUE Y 00YUYAIOIIMXCSI TYMAHUCTHYESCKUX OTHOIIICHUH, TOHUMAHUS [ICHHOCTH XUMHUUECKUX 3HAHUHN
JUTSL BEIPAOOTKHU KOJIOTHYECKHU 1IeJIECO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JCATEIBHOCTH B IENIAX COXPaHEHUS
CBOETO0 3710POBBS U OKPYKAIOIIEH PUPOIHON CPEbL;

— pa3BUTHE MOTHBAalMH K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO W CaMOBOCHHMTAaHHIO Ha OCHOBE
YCBOGHUS OOIIEYeI0BEYCCKUX IICHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY NpOGWIsS ¥ HalpaBICHHOCTH
JaTBHEHTIIETO O0YYEeHUS.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX I W3y4YeHHUs] XUMHH Ha ypPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHWA,
cocrapisieT 136 dacoB: B 8 kiacce — 68 yaco (2 yaca B Hezlel0), B 9 kitacce — 68 yacoB (2 Jaca B HEJEIIO).



9 KUIACC

BemecTBo M XumMHYecKasi peakuus

[Tepuomuueckuii 3akoH. [lepuomuueckas cucrema xumuueckux sneMmeHtoB . M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XUMHUYECKHX JJIEMEHTOB MEPBbIX TPEX MEPUOIOB, KaJWs, KaJIbIUI U
WX COETMHEHMNI B COOTBETCTBHH C TIOJIOKEHUEM 3JIeMEHTOB B [lepronndeckoii cuctemMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUABl XMMHUYECKOW CBS3H. THIBI KPUCTAUIMUECKUX PEMIETOK, 3aBHCHUMOCTH CBOMCTB
BEIIECTBA OT THUMA KPUCTALTMIECKON PEMIETKN M BHIa XUMHUIECKOH CBSA3H.

Knaccudukanwst 1 HOMEHKIIaTypa HEOPraHUIECKIX BEIIECTB. X UMHUIECKIE CBOMCTBA BEIIECTB, OTHOCAIINXCA K
pPa3IMYHBIM KJIacCaM HEOPTraHUYECKUX COCIMHEHUN, TeHETUYECKas CBSI3b HEOPTaHMUECKUX BEIICCTB.

Knaccudukarusi XUMAYECKUX PEAKIMUA 10 Pa3jIMyYHBIM MPU3HAKaM (MO0 YHMCIY M COCTaBy YYacTBYIOIIUX B
peaknuu BEIIeCTB, MO TEIUIOBOMY 3(QeKTy, 0 M3MEHEHHWIO CTeNeHed OKHUCICHHS XWMHUYECKHX O3JIEMEHTOB, II0
00paTUMOCTH, TI0 YYaCTHIO KaTaau3aTropa). DK30- U SHAOTEPMUYCCKUE PEAKIIUHU, TCPMOXUMHUUCCKHUE YPABHEHUSI.

[TonsiTve 0 cCkOPOCTH XUMHUECKOU peakiuu. [loHsATHE 00 00PaTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKIUAX.
[loHsiTHE O TOMOTEHHBIX M T€TEPOTeHHBIX peakmusx. [lonsTne o katammse. IloHATHE O XMMHYECKOM DPaBHOBECHH.
DaxTOPHI, BIUSIONINE HA CKOPOCTh XUMHUIECKOHN PEaKIy U MOJI0KEHNE XUMUIECKOTO PABHOBECHS.

OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIUM, 3JICKTPOHHBIN OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEILHOM
peakiuu. CoCTaBiCHHE YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIM C HCHONB30BAaHUEM METOAA
AIIEKTPOHHOTO OajaHca.

Teopust ICKTPOTUTHUSCKON NHUCCOIUAIINN. DIEKTPOIUTHI U HEIEKTPOIUTHL. KaTroHbl, aHHOHBL. MexaHu3M
JUCCOITHAIIMM BEINECTB C PA3JIMYHBIMU BHJIAMH XHMUYeCKOH cBs3u. CremeHp nuccoumainuu. CuibHBIE U claOble
AIEKTPOIHTEL.

Peakumu noHHOTO OOMEHA. YCIIOBUS MPOTEKAHMS PEAKIN HOHHOTO OOMEHA, TOJTHBIE W COKPAIIEHHBIE HOHHBIE
ypaBHeHUs1 peakiuid. CBOWCTBAa KHCIOT, OCHOBAaHWH M COJICH B CBeTE MPEACTABICHHNA 00 3IEKTPOIMTHYCCKON
nucconuanuy. KauecTBeHHbIE peakiiiy Ha HOHBL. [ToHITHE O THAPOIU3E CONEH.

Xumuueckuii IKCHepuUMeHm

03HAKOMJICHHE C MOJETSIMU KPUCTAUTUYCCKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB
(rpadura W anmmasa), CIOKHBIX BEINECTB (XJIOpHIA HATPHsI), MCCICIOBAHME 3aBUCUMOCTU CKOPOCTH XUMHUYCCKOM
peaknuu OT BO3MEHCTBUS Pa3NUIHBIX (PaKTOPOB, HCCIIETIOBAHNE IEKTPOIPOBOIHOCTH PACTBOPOB BEMIECTB, MpoIiecca
JUCCOIUAIIMK KHCJIOT, IeJI04Yeld W cojieil (BO3MOXXHO HCIIONB30BaHUE BHUACO MATCPHUAJIOB), MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKKA TPOTCKaHHWS PEaklui HOHHOrO oOMeHa (00pa3oBaHME OCaJKa, BBIJICICHUE Ta3a,
o0pa3oBaHHe BOJIBI), OTBITOB, WLTIOCTPUPYIOMUX IPUMEPHl OKHCIUTENFHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHwue,
peaknuu pa3joKeHUs, COSTUHEHHs), PACIIO3HABAHNE HEOPTAHWYECKUX BEIIECTB C ITOMOMIbIO KAY€CTBEHHBIX PEeaKIuil
Ha WOHBI, PEIICHNE YKCIICPUMEHTAIILHBIX 3a/1a4.

HemeTaibl ¥ X COeTHHEHUS

OOmas xapaktepucTuka rajioreHoB. OcoOEHHOCTH CTPOCHHS arOMOB, XapaKTEPHBIE CTENEHH OKHUCIICHHUS.
CrpoeHue u (U3MYECKHUE CBOMCTBA IMPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHYECKHE CBOHCTBA Ha MpUMEpEe Xjopa
(B3amMOAEHCTBHE C MeTaUlaMH, HEMeTaUlaMHu, Ieodamu). XJjopoBogopon. ConsHas KHCIIOTa, XUMHYECKHE
CBOICTBa, TOJy4eHHUE, NMpHMeHeHue. [leficTBre Xiiopa W XJIOPOBOAOPOAA HAa OpraHW3M uYeloBeKa. BakHelmime
XJIOPHUIBI M MX HAXOXKJICHUE B TIPUPOIC.

OoOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS arOMOB, XapaKTEPHBIC CTCIICHU
okucienusi. CTpoeHne U PU3NIECKre CBOMCTBA IIPOCTHIX BEIIECTB — KUCIOPOAA U CepPhl. AJTOTPOITHBIE MO UKAIIH
KHCIIOpOJia U cepbl. XUMUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTpOSHHE, (PU3NIECKIEe U XUMHUYECKHE CBONCTBA.
Oxcuibl cepbl Kak MPEACTABUTEIA KUCIOTHBIX OKCHIOB. CepHasl KMCIIOTa, (PU3MYECKHE M XMMHUYCCKUE CBOWMCTBA
(oOmMe Kak TPEACTaBUTEIS Kiacca KUCIOT W Crheluduueckune). XUMHUECKHE PEakKildu, JIekKallhue B OCHOBE
MTPOMBIIIUIEHHOTO CIIOc00a TONy4YeHusI CepHOM KucioThl. [Ipumenenne cepHoil kuciaoThl. CoNHM CEpHOW KHCIIOTHI,
KaueCTBEHHAs peakius Ha cylbgar-uoH. HaxoxaeHue cepbl U € COeIMHEHUH B MPUpOoAe. XUMHUECKOE 3arpsi3HEHHE
OKPYXKAIOIIEH CPeasl COCAMHEHUSMH Cephl (KUCIOTHBIC JOXIH, 3arps3HEHHE BO3AyXa M BOMOEMOB), CIIOCOOBI €ro
MPEAOTBPAILICHHUS.

OO0mas xapaktepucTrka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC CTEICHH
OKHCJIeHUs. A30T, paclipoCcTpaHeHue B pupoze, GU3nUecKre 1 XUMHUYIeCKUe cBoiicTBa. KpyropopoT asora B mpupoje.
AmMmMuak, ero GU3MYECKUE U XMMUYECKUE CBOWCTBA, MONy4YeHHE U npuMeHeHue. Coian aMMOHUS, uX (U3UIECKUE U
XUMUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHBI aMMOHHMA. A30THAas KUCIOTa, €€ MOydyeHUe,
¢du3ndeckre U XMMUYECKHE CBOIcTBa (00IIHE KaK MPeCTaBUTENS Kilacca KUCIIOT U crieruduueckue). Mcnonap3oBanue
HUTPATOB U COJICH aMMOHHS B Ka4eCTBE MHUHEPAIBHBIX yAOOpeHUH. XUMHUYIECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpembl
COCIUHEHHUSIMH a30Ta (KUCIOTHBIE JOXKIHW, 3arps3HEHHE BO3JyXa, MOYBBHI U BOmOEMOB). Docdop, ammoTporHbie
momubukaiuun hocdhopa, dusmueckne U xumuueckue cporctBa. Oxcun docdopa (V) u pochopHas Kuciorta,
($u3nYecCKre U XUMHUYECKHE CBOMCTBA, noytyueHue. Mcnons3oBanue hocharoB B Ka4eCTBE MUHEPAJIBHBIX YI0OPESHHUH.

Oo6mas xapakrepuctuka 31emMeHToB |IVA-rpynmel. OcoOEHHOCTH CTPOCHHS arOMOB, XapaKTEPHBIE CTENCHH
OKHUCIICHUS. YTJIepol], a/UIOTPOITHbIE MOIU(UKAINK, PACIPOCTPAHEHHWE B MPHUPOAE, (U3MUYECKHEe M XUMHUYECKHE



cBoifictBa. AncopOuus. Kpyrosopor ymiepoma B mpupome. Okcunasl yrmiepopa, ux (u3nyeckue M XHMHUYECKHE
CBOMCTBa, JEHCTBHE Ha XHMBBIC OPraHU3MBI, MOJNyYCHHE M MPHUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBI, CBSI3aHHBIE C
okcuzaoMm yriepoaa (1V), runoresa m106a1pHOTO MOTEIUICHHS KIIMMaTa, MApHUKOBBINA dQQEKT. YroipHast KUCIoTa U e€
couy, X (PU3MYECKHe W XMMHYECKHE CBOWCTBA, MOJydeHHE W NpHMeHeHHe. KadecTBeHHas peakinus Ha KapOoHAT-
noHsl. Mcnons3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEILCKOM XO3SIHCTBE.

[lepBoHauanbHbIC OHITHSI 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHHAX yriepoda (MeTaH, 3TaH, 3TUJICH,
alleTWIEH, 3TaHOJI, NIMLEPHH, YKCycHas KuciaoTa). [IpuponHble MCTOYHUKHN YITIEBOAOPONOB (yroib, MIPUPONHBIN TIa3,
He(Th), MPOAYKTH WX TepepadoTku (OCH3MH), WX PONIb B OBITY W NMPOMBINUICHHOCTH. [loHSATHE O OMONOTHYecKH
BAXHBIX BELIECTBaX: JKHpax, OelKax, YIIEeBOAaX — M MX POJM B KM3HM 4eJOBeKa. MarepuaibHOE EIUHCTBO
OpTaHMYECKUX U HEOPTaHMUYECKUX COSAUHEHHH.

KpemHuuii, ero ¢usuueckue u XUMHYECKHE CBOMCTBa, MoilydyeHue U npuMmeHeHue. CoenquHEHUS] KpeMHUs B
npupone. Obmue npeacrasneHus o6 okcuae kpemuus (1V) u kpemuueBoii kuciaore. CHIMKATHL, UX UCHONb30BaHUE B
OBITY, B IPOMBILINICHHOCTH. BaskHelire cTponTenbHble MaTepHaibl: KEpaMUKa, CTEKIIO, IEMEHT, OETOH, JKeJIe300€TOH.
IIpobnemMpl 6€30IaCHOTO MCIOIB30BAaHUS CTPOUTENIBHBIX MaTEPUAJIOB B IOBCEAHEBHON JKHU3HU.

Xumuyeckuil IKCnepumeHm:

u3ydyeHne oOpa3loB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTBI, NMPOBEAEHHE KaueCTBEHHBIX
peaknuii Ha XJOPHA-MOHBI M HAOIIOJCHHWE NPU3HAKOB HMX MPOTEKAHHs, OMBITHI, OTpakaromue (U3UUECKUe |
XMMUYECKHE CBOWCTBA TaJIOTCHOB U UX COETUHEHUI (BO3MOXXHO HMCIIOIb30BaHUE BUIECOMATEPHAIIOB), O3HAKOMIICHHE C
oOpa3uamy XJOpHIOB (TaJIOTEHHJOB), O3HAKOMJIGHHME C o00Opa3laMu cepbl W €€ COeAWHEHUSIMHU (BO3MOXKHO
WCTIOJIb30BaHME  BHUJAEOMAarepuanoB), HaOmomeHWe  mpolecca  OOyIIMBaHMs — caxapa MOA  JCHCTBHEM
KOHIICHTPUPOBAHHON CEPHON KHCIIOTHI, N3y9€HNE XUMUIECKHUX CBOHCTB pa30aBICHHON CEepHON KUCIOTHI, TPOBEACHHE
KaueCTBEHHOW peakUuu Ha cyiab(ar-uoH M HaOmofeHHE NpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE ¢ (pU3MYEeCKUMHU
CBOMCTBaMU a30Ta, pocdopa U ux coeanHEeHUH (BO3MOKHO HCIIOIH30BAaHKE BHICOMATEPHANIOB), 00pa3iaMi a30THBIX
u ¢dochopHBIX yIOOpeHHuH, MmolyueHue, coOMpaHrne, pacro3HABaHWE M W3yYEeHUE CBONCTB aMMHaKa, MPOBEICHHE
KaueCTBEHHBIX PEaKLUil Ha MOH aMMOHUS U (ocdar-uoH U M3yUYEHHE NMPU3HAKOB MX MPOTEKAHUs, B3aMMOICHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI C MebI0 (BOZMOXKHO MCIIOJIb30BAHUE BUACOMATEPHAJIOB), U3yUeHUE MOJETCH
KpUCTaJUTMUECKUX PEHIETOK anMasza, rpadura, QymaepeHa, 03HAKOMICHHE C MPOIecCOM aJcopOIUu PacTBOPEHHBIX
BEIIECTB AaKTUBHUPOBAHHBIM YIVIEM U YCTPOWCTBOM IPOTUBOra3a, MOJydeHne, COOMpaHue, paclio3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, IMPOBEICHHE KaueCTBCHHBIX pEaklUi Ha KapOOHAT M CWJIMKAT-UOHBI M H3y4YCHHE
MPU3HAKOB HMX TMPOTCKaHUS, O3HAKOMIIGHHE C TPOAYKIHMEH CHJIMKAaTHOM MPOMBIIUICHHOCTH, peIleHHe
9KCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHeine HeMeTaIbl 1 UX COCIMHEHUS.

MeTaJjjibl M MX COeIUHEHUS

OOmias xapakTeprCTHKa XUMHYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHWH MX NONoKeHus B [leproamueckoit
cucreme xumuieckux ementos 1. M. Menneneesa u crpoerns aroMoB. CTpoeHne MeTaIJIOB. MeTandeckas CBs3b
U MeTaIMYecKass KpHCTAUIMYEeCKas PeHIETKa. DNEKTPOXUMHMUYECKHH psll HaNpsDKeHUH MeTaisioB. PU3HUECKUe U
XMMHUYeCKHe CBOHCTBa MeTauioB. O0mIe criocoObl momydeHust MeTayuioB. [IoHsITHE 0 KOPPO3UK METAJIIOB, OCHOBHEIC
CHOCOOBI 3amUTH WX OT Koppo3ud. CraBbl (CTallb, YyTyH, JIOPATIOMHUHUHA, OpOH3a) M MX NMPUMEHEHHE B OBITY W
MPOMBIIIIEHHOCTH.

[[lenounsie MeTaibl: noyokeHue B llepuonnueckoi cucrtemMe xumuueckux sinemeHtoB Jl. M. Menpaeneesa,
CTPOCHHE WX aTOMOB, HaXOXKJeHHE B Tpupoje. Puznveckre U XMMUYECKHE CBOMCTBA (Ha MpUMepe HATPHUsS U KaJusl).
Oxcuapl ¥ THIPOKCHBI HATPUS U Kanus. [IpuMeHeHne MeI0YHbIX METAJIOB U UX COCTUHEHUH.

[lenoyHoO3eMeNbHBIE METAUIBl MarHuil M KajublMi: nojokeHwe B llepuoguueckoil cucTeMe XUMHUYECKHX
anementoB J[. . MenzaeneeBa, CTpoeHHE WX aTOMOB, HaXOXKJIeHHE B Tipupoje. Ousznveckne U XUMHUECKUE CBOMCTBA
MarHusi U Kajaplus. BaxkHelnme coequHEeHNs Kamblins (OKCUM, THAPOKCHI, coir). JKECTKOCTh BOABI M CIIOCOOKI €€
yCTpaHEHHUs..

Anromunmii: noioxenue B Ilepuonndeckoit cucreme xumuyeckux snemeHToB Jl. M. Menneneesa, cTpoeHue
aroMa, HaxoXjeHue B npupojae. Pusndeckre U XUMHUIECKHE CBOICTBA aroMUHMsI. AM(OTEpHBIE CBOMCTBA OKCHIA U
THJIPOKCHIA aTFOMUHUSL.

XKeneso: nonoxenne B [lepnoanyeckoii cucteme xumuueckux snementos [l. . Menaeneesa, cTpoeHue aroma,
HaxoXkAeHue B npupone. Puszndeckne U XMMHYECKHE CBOMCTBA kene3a. OKCuabl, THApOoKcuabl u comu xemnesa (1) u
xene3a (I11), ux cocras, cBoiicTBa U MOTyYEHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C 00pa3llaMHi METaJIOB W CIUIABOB, MX (PU3MYECKMMU CBOHCTBAMH, M3y4YE€HHE PE3YJbTaToB
KOPPO3MH METAJUIOB (BO3MOXKHO UCIIONIb30BaHUE BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHSI OKCHJIA KabIIHs
W HaTpus ¢ BOAOH (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPUANIOB), UCCIEIOBAaHUE CBOMCTB JKECTKOM BOABI, Mpolecca
TOpEHUsI JKeJie3a B KUCIoposie (BOBMOXKHO UCIIONIb30BaHUE BHUJICOMATEPUANIOB), TPU3HAKOB MPOTEKAHUSI Ka4eCTBEHHBIX
peakiuii Ha WOHBI: MarHus, KaJiblus, amfoMuHuUs, 1uHKa, sxkene3a (I1) m xenesa (I1), mequ (1), Habmonenue u
ONMCAHKWE NPOLECCOB OKPAIIMBAaHHUS IUIAMEHH HMOHAMH HaTpusl, Kalus M KajblUus (BO3MOXXHO HCIOJIb30BaHHE



BHJICOMATECPHAJIOB), HCCIIEAOBaHNEe aM(pOTEPHBIX CBOWCTB THAPOKCHIA AIOMHHMS M THAPOKCHIA IIMHKA, PEIICHUE
AKCIIEPUMEHTATBHBIX 3a]a4 10 TeMe «BaxHeire MeTamibl U UX COCAUHEHUS.

XuMHS U OKpYXKAKOLIAS cpeaa

BemecTtBa u Mmarepwanbl B TIOBCEAHEBHOW JKHM3HH 4UeENOBEKa. be3omacHOe WCIONIh30BAHWE BEHIECTB U
XMMUYECKHX peakiuid B ObITy. [lepBas moMOIIb P XUMHYECKUX 0)KOTaX U OTPABICHHUSX.

XVWMHUYECKOe 3arpsi3HEHHE OKpYKalomed cpesl (IpefenbHas JAOMyCTUMAas KOHIIEHTPANWs BEIIeCTB, rajee —
[TJIK). Pors XuMuH B pEIICHIH SKOJIOTHYCCKUX ITPOOIEM.

Xumuueckuii IkKcnepumenm:

n3y4yeHre o0pa3oB MaTepralioB (CTEKIIO, CIIJIaBbl METAIIOB, MOJTUMEPHbIC MaTEPUAbI).

Mescnpeomemmnvle cea3u

Peanuzanus MexXnpeIMETHBIX CBS3EH NPH U3yUEeHUH XUMHUH B 9 KJlacCe OCYIISCTBISICTCS Yepe3 UCTIONIb30BAHUE
Kak OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHATHH, SBISIONIMXCS CUCTEMHBIMHU JUIS OTAENBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKIJIA.

OOmme ecTecTBEeHHO-HAy4YHbIE TIOHATHS: HAydHBIA (PaKkT, TUMOTEe3a, 3aKOH, TEOpHs, aHaJIW3, CHHTE3,
KiaccuuKanms, MNEepUOAUYHOCTb, HAOMIONEHHE, SKCIIEPHUMEHT, MOAEIMPOBaHHME, H3MEPEHHUE, MOJElNb, SIBJICHUE,
MapHUKOBBIN 3(h(EKT, TEXHOIOTHsI, MATEPHAIBIL.

@du3mka: MaTepusi, aToM, IEKTPOH, MMPOTOH, HEUTPOH, MOH, HYKIUA, U30TOIBI, PAAHOAKTHBHOCTh, MOJIEKYIA,
ANMEKTPUUCCKUN 3apsi, MPOBOJHHUKH, TOMYIPOBOAHUKH, IHIEKTPHKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPHCTAIIMUECKasl PEHIETKa, CIUIaBbl, (GU3NUECKUE
BEJIMYWHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/161, CONHIIE.

buonorus: ¢orocuHTes, apixaHue, Omocdepa, SKOCHCTEMA, MUHEpAIbHBIE YIOOpPEHHS, MHKPOIIEMEHTEHI,
MAaKpO3JICMCHThI, ITUTATCIIBHBIC BEIICCTBA.

leorpadus: armocdepa, ruapocdepa, MUHEpaNbI, TOPHBIE MTOPOJBI, TOJIE3HBIE HCKOTTaeMble, TOTUINBO, BOTHBIC

pecypchl.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOTI'O OBLHIETO OBPA3OBAHUA

JIMMHOCTHBIE PE3VYJIBTATbBI

JIMYHOCTHBIE pPE3yJAbTaThl OCBOEHMs IIPOrPaMMbl OCHOBHOIO 0OIIero oOpa3oBaHMs AOCTUTalOTCS B XOlE
o0y4eHHs] XMMHUHM B €IUHCTBE Y4YEOHOH M BOCHHMTATEIBHON IEATEJBHOCTH B COOTBETCTBUH C TPaJULHUOHHBIMU
POCCHICKIMHU COLIMOKYJIBTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMH LICHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUIaMU H
HOPMaMHU MOBEJCHUS U CIIOCOOCTBYIOT IIPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATN3ALMH 00yYarOIInXCsl.

JINYHOCTHBIE Pe3yNabTaThl OTPAXKAOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATbCS CHCTEMOM MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALNHN U pacIIipEeHUeE OIbITa JAeSTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTproTHYECKOTr0 BOCTUTAHUSA:

LIEHHOCTHOTO OTHOUIEHUS! K OTEYECTBEHHOMY KYJIBTYpHOMY, HCTOPUYECKOMY M Hay4dHOMY HAacCIleAuIo,
MOHUMAaHHUS 3HaUYEHHUsI XMMHUUYECKOH HAyKH B JKM3HU COBPEMEHHOro 0OIIecTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHON
HHpOpPMaIHEel O MEePEAOBBIX AOCTIKEHUAX M OTKPBHITHAX MUPOBON U OTEUECTBEHHOW XUMUH, 3aHHTEPECOBAHHOCTH B
HayYHBIX 3HAaHUSAX 00 yCTPOWCTBE MHUpa B OOIIECTBA;

2) rpaskIaHCKOro BOCIHTAHMA:

MPEJICTABICHUSI O COLMAIbHBIX HOpPMaxX W TMpaBUJIaX MEXJINYHOCTHBIX OTHOLIEHWM B KOJJIEKTHBE,
KOMMYHHKATUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOH, Y4eOHOUCCIIENOBATENBCKOM, TBOPUECKOW U IPYTUX
BUAAX JESTENbHOCTU, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM [JESITEIbHOCTH IPH BBINOJIHEHUM Y4YEOHBIX,
MO3HABATEJbHBIX 33/1a4, BBITOJHEHUH XUMHYECKHX JIKCIIEPUMEHTOB, CO3JaHMU YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOITIOHMMAHUIO M B3aUMOIIOMOIIM B Ipoliecce STOH y4ueOHOH NeATeNbHOCTH, TOTOBHOCTH OIICHHUBATH CBOE
MOBEACHNUE M MOCTYIKUA CBOMX TOBapuUINEH C IMO3MLMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJEICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHMSI:

MHUPOBO33PEHUECKUE MPEICTABICHUS O BEIECTBE U XUMHUYECKOH PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Da3BUTHSI HAyKH M COCTaBJSIIOLIME OCHOBY JJsl NMOHUMAHHUS CYHIIHOCTH HAayYHOM KapTUHBI MHUDA,
MpecTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aUMOCBS35IX YEIOBeKa C MPUPOTHON CPeoi, O
POJM XUMHUH B ITO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[O3HABATEJIbHbIE MOTHUBBI, HAIPABICHHbIC HA IIOJNyYCHWE HOBBIX 3HAHUM IO XMMHH, HEOOXOOUMBIE IS
00BbsICHEHHUsT HAOMIOaeMbIX MPOIECCOB U SIBJIICHUIA, MO3HABATEIBHOW, MHPOPMAIIMOHHOW W YUTATEIILCKON KYJIBTYPHI, B
TOM YHUCIIC HAaBBIKOB CAMOCTOSITENBHOW pabOThl ¢ y4eOHBIMHU TEKCTaMH, CHPABOYHOW JINTEPATypOH, AOCTYMHBIMH
TEXHUYECKUMH CPEeICTBAMH HHPOPMAIHOHHBIX TEXHOJIOTHIA;

vHTEpeCc K OOy4YeHWIO W MO3HAHMIO, JIFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHHMIO,
MPOEKTHON W HCCIIEIOBATENBCKOM JEATENILHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH W YPOBHS OOyuUeHHS B
JTanbpHEHIIeM;

4) popMHpPOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHHE [IEeHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/10POBBIO, YCTAHOBKH Ha 3/I0POBBIi 00pa3
KHU3HH, OCO3HAHHE MOCIEICTBUI U HEMPUSITHE BPETHBIX NMPHUBBIUEK (YIOTPEOICHHUS aJIKOTOMSI, HAPKOTUKOB, KYpPEHHSI),
HEOOXOIMMOCTH COONIOAEHUs] NpaBuil OE30MIaCHOCTH NPH OOpAIIEHUH C XUMHUYECKMMH BELIECTBAMU B OBITY H
peaIbHOM KU3HH;

5) TpynoBoro BociuTaHmsi:

HHTEPEC K MPAKTUIECKOMY U3yUYEHHUIO NIPOoQeccruil U TpyAa pa3iudHOrO poJa, yBaKCHUE K TPYLY U pe3ylbTaraM
TPYHAOBOW EATENBHOCTH, B TOM YHUCIIE HA OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HAHUH 10 XMMUH, OCO3HAHHBIA BHIOOD
WH/IMBUIYaIbHON TPACKTOPHH TPOJODKEHHsT 00pa30BaHUS ¢ y4YETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XMMHUH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, ycmemrHoH NpodecCHOHANbHONW AEATeIbHOCTH W Pa3BUTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTH Al TUPOBATHCS B MPO(ECCHOHAIBHOM Cpele;

6) 9K0JIOrHYeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH IIEIeCOO0pa3HOe OTHOILICHWE K NPHUPOAe Kak HCTOUYHMKY JKHU3HHM Ha 3emje, OCHOBe e€
CYIIECTBOBaHMsI, TOHMMAaHHE LEHHOCTH 3I0pOBOTO M 0€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIICHHE K
CcOOCTBEHHOMY (DHM3UYECKOMY M TICUXUYECKOMY 30POBBIO, OCO3HAHME LEHHOCTH COOJIIONEHHS MpaBHi 0€30HacHOrO
MOBEICHUS TPH PabOTE C BEIIECTBAMH, a TAKKE B CUTYAIUSIX, YTPOXKAIONIMX 3/I0OPOBBIO M KU3HH JTFOICH;

CIOCOOHOCTH NPUMEHATH 3HAHMS, MOMydaeMble NPH H3YUEHUH XUMUH, JUIS PEHICHHUs 3ajad, CBA3aHHBIX C
OKpYXXalolled MPUPOIHOW CpEeloH, AJSl MOBBIMICHUS YPOBHS DKOJIOTMUECKOH KYJIBTYphl, OCO3HAHHS IIIOOAIBHOTO
XapakTepa SKOJOTMYECKHX TMpoOJeM M IyTed MX pelIeHUs] TOCPEACTBOM METOJOB XUMHHU, 3KOJIOTHYECKOTO
MBIIIJICHUSA, YMEHUS PyKOBOACTBOBAThCS UM B TIO3HABATENHFHOM, KOMMYHHUKATHBHOMN M COITMAIEHON MTPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

B cocrtaBe MerampeqMeTHBIX pe3yJAbTATOB BBIACISAIOT 3HAYMMbIE JJs1 (OPMHPOBAHHS MHUPOBO33PEHUA
oOlIeHayyHble TIOHSATHS (3aKOH, TEOpHs, MPHUHIIMI, TUIOTe3a, (akT, chucrema, Mmpolecc, SKCIEPHUMEHT H JPYTroe.),
KOTOpBIE HCIIOJNB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEAMETax M IO3BOJAIOT HA OCHOBE 3HAHUH M3 3THX
npeaMeToB (HOpMHUpOBaThH MPEACTABICHUE O LEJOCTHOM HAaydHOM KapTHMHE MHpa, W YHUBEpCAJbHbBIE yueOHBIC



neiicTBus  (1O3HaBaTeNbHbIC, KOMMYHUKAaTHBHBIC, pETYJSITUBHBIE), KOTOphle oOecnednBaroT (OpMHUPOBaHHE
TOTOBHOCTH K CAaMOCTOSITETIbHOMY IUTAHUPOBAHUIO M OCYILECTBICHHUIO yUeOHOW AEATEIFHOCTH.

Ilo3HaBaTe/IbHBIE YHMBepPCAJbHBIC yYeOHbIe NeliCTBHSA

Ba3zoBble 1ornyeckue AeiicTBHA:

YMEHHUSI HCIONb30BaTh NPHEMBI JIOTHUECKOTO MBIIUIEHUS] NP OCBOCHUU 3HAHMN: PACKPBIBATH CMBICI
XMMUYECKHUX MOHATUH (BBLACTATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTHUMHU MOHITHSAMH),
WCIOJIB30BaTh MOHATHS ANl OOBACHEHMS OTHENIbHBIX (PAKTOB U SIBICHUI, BHIOMPATh OCHOBAHMUS U KPUTCPUM I
KiIaccu(uKalMd XUMHYECKHX BELIECTB M XMMHUYECKUX PEaKIUi, YCTaHABIMBaTh NPUYNHHO-CIICICTBEHHBIEC CBS3U
MEXIy OObEeKTaMH H3y4YeHHS, CTPOUTH JIOTMYECKHE PACCYKICHUS (MHAYKTHBHBIC, NEIYKTUBHBIC, 1O aHAJIOTHH),
JieNaTh BBIBOBI M 3aKJIFOYECHUS;

YMEHHE NPUMEHATh B IPOLIECCE MO3HAHMs HOHATHUSA (IPEAMETHBIE M METAIPEIMETHBIC), CUMBOIUYECKHE
(3HaKOBBIE) MOJIENHU, WCHONb3yeMble B XHMHH, MPeoOpa3OBHIBATH MIMPOKO MPHMEHSEMblE B XUMHU MOJEIIbHBIC
MPeACTaBICHUS — XUMHUYECKUI 3HaK (CHMBOJI DIIEMEHTA), XUMUYecKasi GopMyia U ypaBHEHHE XUMHYECKON peaKkuy —
IpU pelleHNH Y4eOHO-IIO3HABAaTEeNbHBIX 3aJad, C YYETOM 3TUX MOIEJNBHBIX MPEACTaBICHUH BBIBIATH U
XapaKTepHU30BaTh CYIECTBEHHbIC IPU3HAKH M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U XUMHUYECKUX PEaKLuil,
BBISIBIISITH OOIIME€ 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEICTBEHHBIC CBSI3M U TNPOTHUBOPEUMS B HM3YyYaeMBIX Ipoleccax H
SIBJICHUSIX.

Ba3zoBble nccinenoBarebcKue AeiCTBUA:

YMEHUC HCIIOJb30BATH MNOCTABJICHHBIC BOIIPOCHI B KAaUCCTBEC MHCTPYMCHTA IO3HAHHA, d TAKIKE B Ka4CCTBC
OCHOBBI AJIs1 Q)OpMHpOBaHI/IH THUIOTE3BI IO NPOBEPKE MPABUIIBHOCTH BbBICKA3bIBACMbIX Cy)KIlCHI/II\/'I;

nproOpeTEeHHE OMbITA 0 MIAHUPOBAHUIO, OPTaHU3ALMH U [IPOBEICHUIO YICHHUECKUX IKCIIEPUMEHTOB, YMEHUE
HaOIONaTh 3a XOIOM TIPOIeCcCa, CAMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3yibTaT, (GopMyIupoBaTh OOOOIICHUS H
BBIBOJIBI TIO PE3YJIBTaTaM MPOBEAEHHOTO OMBITA, HCCIISAOBAHMS, COCTABISATH OTYET O MPOACTAHHON padoTe.

Pa6ora ¢ nundopmanmueii:

YMEHHE BBIOMpaTh, AaHAJIM3UPOBATh M HMHTEPHIPETHPOBAaTh HMH(MOPMALMUIO PA3IUYHBIX BHIOB H (GOpM
MPeACTaBICHUS, MOTYYaeMYI0 U3 Pa3HbIX MCTOYHHMKOB (HAyYHO-TIOMYJSIPHAS JINTEpaTypa XUMHUYECKOTO COACp KaHUs,
CIpaBOYHBIe MMocoOus, pecypchl HTepHeTa), KPUTHUECKH OLIEHMBATh NPOTHBOPEUYMBYI0O W HEIOCTOBEPHYIO
nH(OPMAITHIO;

yMEHHE MPUMEHSATh Pa3IMYHbIE METOBI U 3allPOCHI MPH MOUCKE B 0TOOpe MH(MOPMALIUU U COOTBETCTBYIOLIMX
JaHHBbIX, HCO6XO):[I/IMI)IX JJIA BBIIIOJIHCHU S y‘IC6HI)IX M IIO3HABATCJIbHBIX 3aJda4 OHpCI[CJIéHHOFO THIIA, HpI/IO6peTCHI/IC
OmplTa B O0JACTH HCHONB30BaHUS HH(YOPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOIHMH, OBIAJEHHE KyJIbTYypOr
AKTHUBHOIO HCIOJNB30BAHMS PA3JIMYHBIX IIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpAaTh ONTUMAIBHYIO (opMy
MpeaACTaBICHUA I/IH(bOpMa]_[I/II/I 1 WIIIOCTPUPOBATh PEIIAEMBIC 3a/1a4X HECJIOKHBIMU CXEMaMHU, JUarpaMmmMamMu, 1pyruMu
(hopmamu rpauKy 1 UX KOMOMHAIIASAMU;

YMEHHE WCIHOJNb30BaTh M aHAIM3UPOBAaTh B Mpolecce y4eOHOW U HCCIIENOBATENLCKOM JEeSTEIbHOCTH
WHPOPMAIMIO O BIHMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO3MHCTBa W TPAaHCIOPTAa HA COCTOSHHE OKPYXKAroIeH
HPUPOAHON CPEbI.

KoMMyHnKAaTUBHBIEC YHUBEpPCAJIbHbIE y4eOHbIe 1elCTBHUS:

yYMEHHs 3a/aBaTh BOMpOCH (B Xome Auaiora W (MJIM) AMCKYCCHHM) IO CYIIECTBY OOCYXIaeMOW TEMBI,
(hopMyITHPOBATh CBOU MPEIJIOKECHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEIJI0KCHHON 3a]1auu;

YMEHUSI MPEACTABIATh MOJTYYEHHBIC PE3YJbTaThl MO3HABATEIBHOM IEATEIBHOCTH B YCTHBIX M HMHCbMEHHBIX
TEKCTax; JeJlaTb NPE3EHTALMUIO PEe3yJIbTaTOB BBINOJIHEHHS XMMHUYECKOIO S3KCIEpHUMEHTa (J1abopaTOpHOro OIbITa,
nabopaTtopHOi paboThI MO UCCIIECOBAHUIO CBOKCTB BEIIECTB, YIEOHOTO MTPOEKTa);

yMEHHs y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW MMO3HABATENILHOW M HMCCIIEJOBATENbCKON
NESITeNbHOCTHU MPH PELICHNH BO3HUKAIOMIMX MPoOJieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIIACOBAHUS MO3ULINN
(oOcyxneHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD), KOOPAWHAIIMS COBMECTHBIX JICHCTBHH, OINpeaenecHne
KPUTEPHUEB I10 OIICHKE KaueCTBa BBITOJHEHHON paOOThI U IPYTHeE).

PerynsiTuBHBIC YHHBepcalbHbIe y4eOHbIe NeiiCTBHA:

YMEHHE CaMOCTOSTEIbHO ONPENENsITh LeNu NEsTEeNbHOCTH, TUIAHUPOBaTh, OCYLIECTBIATh, KOHTPOJIUPOBATh U
MpU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIESATEIBHOCTh, BHIOMPATh HambOoee 3PPEeKTUBHBIE CIIOCOOBI PEIICHHS
y4eOHBIX U TI03HABATENBHBIX 3a/1a4, CAMOCTOSTENBHO COCTABISTH WM KOPPEKTHPOBATH NMPEJIOKECHHBIA aJrOPUTM
JEMCTBUM MPU BBHIIIOJHEHUH 3alaHUN C Y4ETOM IONY4YEHUS! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAaX M
peakuusax, OIEHWBATh COOTBETCTBHE TIOJIYYCHHOTO pe3yjibraTa 3asBICHHOM IeJIH, YMEHHE WCIOJIb30BaTh U
AHAJIN3UPOBAaTh KOHTCKCTHI, ITPEJIaracMbi€ B yCJIOBUU 3aJIaHPII>'I.

NPEJMETHBIE PE3YJIBTATbI

B cocraBe mpeaMeTHBIX pe3ylnbTaTOB IO OCBOSHHIO O0S3aTENBHOTO COIEpPKAHWSA, YCTAHOBJICHHOTO NaHHOM
(denepanbHOi paboyell mPOrpaMMON, BBIICIISIOT: OCBOCHHBIC O0OYUYaIOUUMKICS HAy4YHbIC 3HAHMSI, YMEHUS U CIOCOOBI
NeUCTBUM, cnennpuieckre Al IPeIMEeTHON 001acTH «XUMHUsD, BUIBI JSSTEIBHOCTH IO MOMYYSHUIO0 HOBOTO 3HAHMS,
€ro MHTEPIpPETALUH, TPe0OPa30BaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYalHsIX.



K xoHumy oOyueHus B 9 kJiacce IpeAMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpPa)kaTh
c(OPMUPOBAHHOCTD y O0YHYAIOIINXCS YMEHUH:
® PAaCKpHIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHITUN: XUMUYECKUN DIIEMEHT, aTOM, MOJIEKYJa, HOH, KAaTUOH, aHHOH,
MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, BAICHTHOCTD, DIEKTPOOTPUIIATEILHOCTD, CTETNIEHb OKUCICHUS, XUMUYECKast
peaknus, XUMHUYECKas CBs3b, TCEIUIOBOM 3(QeKT peakuuu, MOJib, MOJSIPHBIH OOBEM, pPacTBOp, JIEKTPOJIHUTHI,
HERJIEKTPOJINTHI, JJIEKTPOIUTHYECKAs] AMCCOLMALNS, PpEeakUUd MOHHOTO OOMEHa, KaTajiu3aTop, XHMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMBbIE PEAKLIWH, OKUCIUTEIbHO-BOCCTAHOBHTENBHBIC PEAKIIMH, OKHUCIUTEND,
BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBICHHE, aJUIOTPOIUs, aM(pOTEepHOCTb, XMMUYECKas CBs3b (KOBaJICHTHas,
HOHHAsl, METAJIIMYECKAs), KPUCTAJUINYECKas PelETKa, KOPPO3Us METAJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOH peaKkiH,
npeaensHo nomyctumas koHnentpaus [1IK Bemectsa;
® WIUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TIOHATUH M IPUMEHATH 3TH IMOHSTHUS IPH ONMCAHUH BEIIESCTB
U UX MpeBpaIleHHIA;
® JICTI0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIS COCTaBJIEHHs (POPMYJl BELIECTB U YPAaBHEHUN XUMHUCCKUX PEAKLUL;
® OIIpENENATh BAJCHTHOCTh U CTENEHb OKUCJICHHSI XUMHUYECKHX 3JIEMEHTOB B COCIMHEHUSAX Pa3IMIHOTO COCTaBa,
MPUHAAJIECKHOCTh BEIECTB K ONPEAEIEHHOMY KJaccy COEAMHEHMH 1o QopMynam, BUI XUMHYECKOW CBS3U
(KoBasieHTHas, HOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COCTUHEHUSX, 3apsl MOHA MO XMMUYECKoW ¢opmyse,
XapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHMUECKUX COCAMHEHH, THI KPUCTAIIMUECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;
e packpbiBath cMbIch [lepuognueckoro 3akona [I. 1. MenneneeBa 1 1eMOHCTPUPOBATh €0 IOHUMAaHHUE: OMUCHIBATE U
Xapakrepu3oBarh TabauuHyro (opmy Ilepronnueckoil CHUCTEMBI XHMHUYECKHX 3JIEMEHTOB: pPa3inyaTh MOHITHS
«m1aBHas noxarpymnmna (A-rpynma)» u «nodouHas nmoarpynma (b-rpymma)», Manble 1 OONbIIME TEPUOABI, COOTHOCHUTH
0003HaueHMs, KOTOPble UMEIOTCS B MEPHOIMYECKON TaONMUIlE, C YUCIOBBIMHU XapaKTEPUCTHKAMHU CTPOEHHS aTOMOB
XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsii sipa, oOILlee YHCIIO JEKTPOHOB MU paclpefesieHHe MX IO 3EKTPOHHBIM
CIIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWMCTB DJIEMEHTOB U MX COCAWHEHHUH B MPE/eax MallbIx
MEPUOAOB M [IABHBIX MOATPYIII C YIETOM CTPOCHHS UX aTOMOB;
e KaccuGUUUPOBATE XUMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE peakuuu (Mo YuCciIy U
COCTaBy YyYacTBYIOLIMX B pEaKUUM BELIECTB, MO TEIIOBOMY 3((eKTy, N0 H3MEHEHUIO CTEeNeHEHl OKMCIEeHUS
XUMHUYECKUX DJIEMEHTOB);
® XapaKTeprU30BaTh (OMUCHIBATH) OOIIME U CIEHUPUUECKHE XUMHYCCKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BELIECTB,
MOATBEPIKAAsl ONMCAHUE IPUMEPAMHU MOJICKYIISIPHBIX 1 MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XHMHUYECKUX PEAKIINN;
® COCTaBJISITh YPABHEHUS 3JIEKTPOJIMTHUECKON AMCCOLMALMM KHUCIOT, IIENOoYe M COJeH, MOJHbIE M COKpPAaIIEHHBIC
YpaBHEHHUS peakuii HOHHOTO OOMEHa, ypaBHEHUS PEAaKLUUH, IOATBEPKAAIOIINX CYIIECTBOBAHUE ICHETHUECKOH CBSI3H
MEX[y BEIECTBAMHU Pa3IMIHBIX KIIACCOB;
® PACKPHIBATh CYIIHOCTh OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIH IOCPEJACTBOM COCTABICHUS JIEKTPOHHOTO
OanaHca 3TUX peakiuii;
® [IPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHMS, BO3MOXHOCTH IPOTEKAHUS XUMHYECKHX
MPEBPALCHUH B Pa3JINYHBIX YCIOBHUSAX;
® BEIYHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO JIEMEHTA
1o (opMysie COeIUHEHHUS, MACCOBYIO JIOJII0 BELIECTBAa B PAaCTBOPE, MPOBOAMUTEH PACUETHI 10 YPAaBHEHUIO XMMUYECKON
peaxum;
e cOOMIONATh TpaBWiia IMOJNB30BaHUS XUMHYECKOW MOCYIOH M J1a0OpaTOpHBIM OOOPYJOBaHMEM, a TaKXe NpaBuiia
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIMSIMU TIO BBIITOJHEHHUIO JTAOOPATOPHBIX XHMHUYECKHUX OTBITOB
0 MOJIYYEHHUIO U COOMPAaHHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKA U YITIEKUCIIOTO rasa);
® [IPOBOJIUTH PEAKIUK, TMOATBEPKIAIONINE Ka4eCTBEHHBIM COCTaB pPa3iMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
MyTéM XJIOpPH-, OpOMHUI-, HOAM -, KapOoHaT-, hocdar-, CUIHUKAT-, CYIb(haT-, TUAPOKCHI-MOHBI, KATUOHBI aMMOHHMS U
WOHBI U3yYCHHBIX METAILIOB, IPHCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
® IPUMEHATh OCHOBHBIE OIEPALlMM MBICIUTEIBHON NESITEIbHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMAaTH3allMIO, BBISIBIICHHNE NMPUYMHHO-CIEICTBEHHBIX CBSA3EH — JUIS M3YUYECHHUS! CBOMCTB BELIECTB U XMMHUYECKUX
peaxkuii, ecTeCTBEHHO-HAyYHbIE METOABl TO3HaHWA — HaONlIoneHHe, M3MEpEeHHe, MOIEIHPOBaHHE, SKCIEPHUMEHT
(peanbHBII u MBICIIEHHBIH ).



TEMATHYECKOE IIVIAHUPOBAHUE

8 KUIIACC
KoJsimuecTBo yacos
Ne JJieKTPOHHBIE (I (POBBIE) 00pa3oBaTe/bHbIE
HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl KonTpoJbHbie IIpakTH4eckue
n/n Bcero pecypcni
padoTsl padoTsl
Pasnea 1. [lepBoHavajibHbIe XUMMHYECKHE TOHATHSA
XuMuUsi — BayKHAS 00JIaCTh €CTECTBOZHAHUS U
1.1 N 5 2 Bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
MPaKTUYECKOH JESATEIbHOCTH YEIOBEKA
1.2 BerectBa 1 XUMHYECKHE PEAKIMN 15 1 Bbubmuoreka ITOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 20

Pa3znen 2. Baxueiinue

NpeacTaBuTE/IN HCOPTaHUYECCKUX BCIIECCTB

2.1 Bo3nyx. Kucnopox. [Tonsitie 06 okcumax 6 bubnuorexa LIOK https://m.edsoo.ru/7f41837c

2.2 Bomopon.ITousTre 0 KUCIOTaX U COMAX 8 Bbubmuoreka ITOK https://m.edsoo.ru/7f41837c

2.3 Boma. Pactopsl. ITousTHE 06 OCHOBAHHSIX 5 1 Bubmuoreka ITOK https://m.edsoo.ru/7f41837c

2.4 OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COCTHHEHUI 11 1 1 Bubmuoreka ITOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepnonnyeckmii 3axoH u Ilepuonnyeckas

cucteMa xXumn4ieckux iemMeHnToB JI. . MenaeneeBa.

CTpoelme aToMOB. XHMHUYECKAasl CBS3b.

OKHUCAUTETHHO-BOCCTAHOBUTEIbHbBIE PeAKIINT
ITepuoanueckuii 3axon u [lepuoanyeckas cucrema
3.1 XUMHUecKuXx snemeHToB M. 1. Menzeneena. 7 bubmuoreka IIOK https://m.edsoo.ru/7f41837c¢
Crpoenue aroma
X .0 -
3.2 HIMITIECIAs CBASD. LKHCIMTEILHO 8 1 Bubmoreka ITOK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKIMN
Hroro o pasaeny 15 bubmuorexa ITOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmuorexa [TOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 68 4 5
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9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl KonTpoJbHbie IIpakTu4eckue ACKTPOHHBIC (ILHPPOELIC) 05pasopaTelbHEIe
n/n Bcero pecypcbl
padoThI padoThbI
Pazgen 1. BemecTBo M XMMHUYeCKUE PeaKIuu
II 0 i
1.1 OFTOPCIIE H JIILyOICIHE SHAHMH OCHOBHEX 5 1 bubmuoreka L{OK https://m.edsoo.ru/7f41a636
pasznenoB Kypca 8 kimacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITHI 4 bubmunoreka IIOK https://m.edsoo.ru/7f41a636
c) . X
1.3 FICKTPOTHTHACCHAL JCCOMMATIIL. AUMUHCCKHe 8 1 1 Bubnuoreka I{OK https://m.edsoo.ru/7f41a636
peaxIyu B pacTBOpax
Uroro mo pazneny 17
Pa3nen 2. HemeTanibl M MX cOeUHEHUS
06
2.1 HaT XapaiTTepHCTHIt XHUMITICCKI SENCHTOB 4 1 Bbubmmoreka ITOK https://m.edsoo.ru/7f41a636
VIIA-rpymmesr. ["'anoredst
06
2.2 Havt xap aKTepHCTHK? NUMITHECKIDX STCMEHTOR 6 bubmuoreka L{OK https://m.edso0.ru/7f41a636
VIA-rpynnsl. Cepa u e€ coeauHeHus
06 VA-
2.3 tHasl XAPAKTCPHCTIIG XUMIHACCIIX SNEMERTOR 7 1 bubmoreka I{OK https://m.edsoo.ru/7f41a636
rpymnmnsl. A30T, Gocdop U UX COCTUHEHUS
06
2.4 as RApAKTopHOTHEa XHMH%CUKHX SHCMEHTOB 8 1 2 bubmoreka I{OK https://m.edsoo.ru/7f41a636
IVA-rpynmsl. Yriepoa 1 KpeMHHUI U UX COeTUHEHUS
Hroro no pazgeny 25

Pazgen 3. MeTaibl 4 UX COeTMHEHUS

3.1 OO0mue cBOCTBA METAJLIOB 4 Bu6mmoreka ITOK https://m.edsoo.ru/7f41a636
3.2 Baxuelimme MeTaIuIbl U BX COETUHEHUS 16 1 2 Bubmmoreka ITOK https://m.edsoo.ru/7f41a636
Hroro no pazneiny 20

Paznen 4. Xumus u oKpy:Kawlias cpena

41

BeH_[eCTBa " MaT€puaibl B )KU3HU YCJIOBCKA

3

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

Hroro no pazneny

3
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Pe3epBHOE Bpems

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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IHOYPOYHOE IINTAHUPOBAHME

9 KUIACC
Ne Tema ypoka Jara DJIeKTpOHHBbIe U (POBbIE
n/n Bceero o0pa3oBarejibHbIE PeCYpPChl
1 Tlepuoauueckuit 3akoH. [leproanueckasi cucTeMa XUMHUYECKUX 3JIEMEHTOB 1 05.09 bubmmorexa [IOK
JI. . Menneneesa ' https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B N3MECHEHHH CBOMCTB XUMUYECKHUX 3JIEMEHTOB ITEPBBIX bubmmorexa [IOK
2 R 1 065.09
TpEX NEePHOI0B https://m.edsoo.ru/00adb6b6
bubanorexa [JOK
3 Kn 1 12.09
accu(uKalysg 1 HOMEHKIAaTypa HEOPraHWYECKUX BEIIECTB https://m.edso0.ru/00adb7e2
4 B €CKOH CBsI3 KpHCTa €CKUX PElIETOK 1 12.09 bubaorexa LIOK
Wb XUMHY f CBSI3M M TUIIBI KPUCTAJUIMYECKHUX PEILET! .
A preTail P https://m.edsoo.ru/00adbac6
5 KonTtponpras padora Nel o Teme «IloBTOpenne u yrirydieHne 3HaHUH 1 19.09
OCHOBHBIX pa3JieloB Kypca 8 Kiacca» '
bubanorexa [JOK
6 Kn i 1 19.09
accU(pUKAIM XAMUIECKUX PEaKIUi 10 Pa3IMIHBIM MPU3HAKAM https://m.edso0.ru/00adbch0
IToHsiTHE O CKOPOCTH XMMHUUYECKOH peakuuu. [IoHATHE O TOMOTE€HHBIX U bubnmmoreka LIOK
7 1 26.09
reTePOreHHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
8 IlonsTHE O XMMHUYECKOM paBHOBECUH. DaKTOPHI, BIUAIOLINE HA CKOPOCTh 1 26.09 bubnmnoreka LIOK
XMMHUUYECKOW PeaKiiy U TMOJOKEHNE XMMUUECKOTO PABHOBECHS ' https://m.edsoo.ru/00adc28c
bubmmorexa [IOK
9 O - 1 03.10
KHCJIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKLIUH https://m.edsoo.ru/00adcade
Teopus 3meKTPONUTHYECKOM Tucconuaui. CHiibHBIE U cia0ble bubanorexa [JOK
10 1 03.10
SJIEKTPOJTUTHI https://m.edsoo.ru/00adcd68
bubanorexa [IOK
11 u i 1 10.10
OHHPIC YPABHEHILL Peaitiiti https://m.eds00.ru/00add448
XUMHUECKUE CBOWCTBA KHCJIOT U OCHOBAaHHUM B CBETE MPEICTABICHUI 00 bubnmnoreka LIOK
12 . 1 10.10
SIIEKTPOITUTHYECKOM AUCCOIHAIINT https://m.edsoo.ru/00add5d8
XWMHYECKHE CBOMCTBA COJIEH B CBETE MPEACTaBICHUN 00 bubnmoreka [IOK
13 . 1 17.10
JIIEKTPOITUTHYECKOM AMCCOIHAIINT https://m.edsoo.ru/00add8b2
14 [onsiTre o rumponm3e conei 1 17.10 bubnmoreka [IOK
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Bbubanorexa [IOK
15 00606 i 24.10
ODILLCHHE 1 CHETCMATHIALIL SHAHIH https://m.edsoo.ru/00addd12
Bbubanorexa [IOK
16 IT 6ota Ne 1. «P 24.10
pakTHdeckas paboTa «Penienne sKcIepUMEHTATIBHBIX 33139 https://m.edsoo.ru/00addbfa
17 KonTponsHas padora No2 o Teme «DIEeKTpOIUTHIECKAs THCCOITHAITHS. 0711 bubmmorexa [IOK
XUMHYECKUE PEaKIHU B PACTBOPAX» ' https://m.edsoo.ru/00addec0
OO01mas xapakTepHCTHKA TAJTOTeHOB. X MMHYCCKHE CBOWCTBA Ha TIPUMEPE bubmmorexa [IOK
18 07.11
XJ0pa https://m.edsoo.ru/00addfe2
Xnopoomopon. ComnsiHast KUCIO0Ta, XUMHUECKUE CBOMCTBA, MOIYUICHUE, bubmuoreka [JOK
19 14.11
IPUMEHEHHE https://m.edsoo.ru/00ade104
[IpaxTrueckas padora Ne 2 o teme «Ilomyduenne conssHOW KUCTIOTHI, bubmmoreka [JOK
20 . 14.11
u3ydcHue e€ CBOMCTB» https://m.edsoo.ru/00ade348
Briuucienus 0o ypaBHEHHUSIM XUMUYECKUX PEAKLUN, €CIIU OAMH U3 bubmmoreka [JOK
21 21.11
peareHTOB JaH B M30BITKE https://m.edso0.ru/00ade488
bubanorexa [JOK
22 06 VIA- 21.11
Iasi XapaKTePUCTHUKA DJIEMEHTOB TPYIIIBI https://m.edsoo.ru/00ade64a
23 Amorponabie MonupuKkaiuu cepol. HaxoxieHue cepol U €€ coeIMHeHMIA 28.11 bubnmmoreka LIOK
B MpHpojie. XMMHUYECKHE CBOWCTBA CEePhI ' https://m.edsoo.ru/00ade64a
bub OK
24 CepoBozopofi, cTpoeHue, pruzndeckre U XUMUYeCKHe CBOMCTBA 28.11 h:tlp::jll(;r:%glsgo.ru 100ade802
Oxcunpl ceprl. CepHasi KMCIOTa, GU3MYECKUE U XUMHUECKUE CBOWCTBA, bubnmnoreka LIOK
25 05.12
NPUMEHECHHUE https://m.edsoo.ru/00adea28
25| momyaemunceprot Kuetors. Xumectoe srprasenn apyaron gs1p | Prbmorera LOK
Y P ' P PysRarot ' https://m.edsoo.ru/00adec8a
Cpe/Ibl COSTUHEHUSIMH CEPBI
bubanorexa [IOK
27 B 5 12.12
BIYUCIICHHE MaCCOBOM J0JIM BBIXOAA MPOAYKTA PEaKLH https://m.edsoo.ru/00adecga
28 OO6mras xapakTeprucTuKa 31eMeHTOB V A-Tpynmbl. A30T, paclipocTpaHeHHE 12.12 bubnuorexa [IOK
B IIpupoJe, Gu3nUecKrue 1 XMMHUIECKUE CBOCTBA ' https://m.edsoo.ru/00adeea6
29 AMMuak, ero pu3MUecKre U XMMUYECKUE CBOMCTBRA, IOJIYYCHHUE U 19.12 bubanorexa [JOK

MMPUMCHCHUC

https://m.edso0.ru/00adf004



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

30 KonTponsHas pabora 3a 1 momyronue 19.12
31 [Mpaktuueckas pabora Ne 3 o Teme «llonmyueHne amMmmuaka, U3y4yeHne ero 26.12 Bubnmoreka LIOK
CBOJCTBY ' https://m.edsoo.ru/00adf180
bubanorexa [IOK
32 A & i 26.12
30THAsl KUCIIOTA, e€ PU3nYecKre 1 XUMHUYECKHE CBOWCTBA https://m.eds0o.ru/00adf306
s | M s ok s e poy | Brmriok
YAODP ' P PYRAIOTIER Cpel ' https://m.edsoo.ru/00adf518
COCIMHEHMSIMU a30Ta
docdop. Okeup pocdopa (V) u pochopHas kucinora, Pu3nIecKUe U bubmmoreka [JOK
34 . 09.01
XMUMHUYECKHE CBOMCTBA, MOTyUCHHE https://m.edsoo.ru/00adf68a
35 Hcnonr3oBanne ¢ocharoB B KadeCTBE MUHEPATBHBIX YIOOPEHUH. 16.01 bubmmoreka [JOK
3arpsi3HeHHe PUPOIHOIL cpeibl pocharamu ' https://m.edsoo.ru/00adfc20
VYrepon, pacpocTpaHeHue B IPUPOAE, GU3NIECKUE U XUMHYECKHES bubmmoreka [JOK
36 N 16.01
CBOIiCTBa https://m.edsoo.ru/00adfd9c
Oxcunpl yrnepoaa, ux Gusnveckne 1 XMMU4eCcKHUe CBOICTBA. Bbubnmoreka LIOK
37 23.01
DKosoruyeckue npodIeMbl, CBI3aHHbIe ¢ OkcuaoM yriepoaa (1V) https://m.edsoo.ru/00adfebe
bubanorexa [JOK
38 Vi & 23.01
POIBHAT IHETOTA 1 €€ Ot https://m.eds00.ru/00ae006¢
IIpaktuueckas padora Ne 4 o teme "llonmyueHue yriekuciaoro rasa. bubnmnoreka LIOK
39 ; 30.01
KadecTBeHHast peakiius Ha KapOOHAT-HOH https://m.edsoo.ru/00ae027e
[TepBOHauaNbHBIC TOHATHS 00 OPTrAaHUYECKUX BENIECTBAX KaK O bubnmmoreka [IOK
40 30.01
COEJIMHEHHSX yIIIepo/a https://m.edso0.ru/00ae054e
bubanorexa [JOK
41 K i 06.02
PEMHHIL 1 €10 COCAIHCHI https://m.eds00.ru/00ae080a
IIpaktuueckas padora Ne 5. Perenue skciepMMEHTaIbHBIX 33134 10 TEME bubnmnoreka LIOK
42 . 06.02
«BaykHeNIIMEe HEMETAIUIBI U UX COEIMHEHUS https://m.edsoo.ru/00ae0bf2
KonTponesHas pabota Ne3 o reme «BakHeiiie HeMeTamIbl 1 UxX bubnmnoreka LIOK
43 13.02
COCIMHEHUS» https://m.edso00.ru/00ae0e18
P . 13gp | BuworeralloK
) P P ' ' https://m.edsoo.ru/00ae103e
dusnyecKkue CBOWCTBA METAUIOB
45 XHUMHYECKHE CBOMCTBA METAJIOB. DIEKTPOXUMUYECKUN P HAPSHKEHUH 20.02 bubnmnoreka LIOK
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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MCTAJIJIOB

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

OO61mue ciocoObl moydeHus MetauioB. CruiaBbl. BerauciaeHus mo

46 ABHCHUSM XUMHYECCKUX PEAKIUH, €CITU OIUH U3 PEareHTOB CONCPIKHUT 20.02 Bubnmorexa OK
P Pealcit, AP AP ' https://m.eds00.ru/00ae1156
MIPUMECH
bubmuoreka IIOK
47 [ToHsTHE O KOPPO3UH METAIIIOB 27.02 https://m.eds00.ru/00ae1278
Bbubanorexa [IOK
48 Wenorbie MeTamet 21.02 https://m.edsoo.ru/00ae14b2
Bbubanorexa [IOK
4 .
9 OKcHIIBI M THAPOKCHIBI HATPUS U KaJIHS 06.03 https://m.eds0o.ru/00ae14b2
. . Bubmuoreka IIOK
50 [leno4HO3EeMENBbHBIC METAJLTBI — KAJILIIUH ¥ MarHUN 06.03 https://m.edso0.ru/00ae15e8
. Bubmuoreka IIOK
51 Baxneiimme coeqMHEHNS KaTbIIHS 13.03 https://m.eds0o.ru/00ae15e8
52 O0600muIeHre U crcTeMaTH3alus 3HAHUH 110 TeMe 13.03
bubanorexa [JOK
53 Keé ObI €€ 13.03
€CTKOCTB BOJIBI M CTIOCOOBI €€ YCTpaHEeHHUs https://m.edso0.ru/00ae1886
[Mpaktuueckas padbora Ne 6 mo Teme "KECTKOCTH BOJBI 1 METOJIBI €€ bubnmmoreka LIOK
54 20.03
ycTpaHeHus" https://m.edsoo.ru/00aelae8
bubmmorexa [IOK
A i 20.
> FHOMIHIH 0.03 https://m.edsoo.ru/00aelc64
bub K
56 AwMdoTepHBIe CBOICTBA OKCHIA U THIPOKCUIA 03.04 htI/tID::I;I/(;TT].eﬁS(I)lo(.)ru 100ae1c64
bubanorexa [JOK
S Keneso 03.04 https://m.edsoo.ru/00ae1d86
bubanorexa [IOK
Il Il 10.04
58 Oxcusl, ruapokcuasl U comu xenesa (1) u sxenesa (1) 0.0 https://m.eds00.ru/00ae35e6
59 O00011eHYE U cCUCTEMATU3alMs 3HAHUH 110 TEME 10.04
[Ipaktuueckas padora Ne 7. Pemenne skciepuMeHTaIBHBIX 3a/1a4 [0 TeMe bubnmnoreka LIOK
60 N 17.04
«BaykHeNIIMe METAIIIBI U UX COCIUHEHU https://m.edsoo.ru/00ae3de8
61 Brluricnenus no ypaBHEHUSIM XUMUYECKUX PEAKIU, €CIIM OJIUH U3 17.04 bubnmnoreka LIOK

peareHToB JaH B N30bITKE. BRIYMCIEHUS MaCCOBOM JI0JIM BBIXOIA IPOIYKTa

https://m.edsoo.ru/00ael 750
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peakuuu

Brrauciaenus mo YPaBHCHUAM XUMUYCCKUX peaKL{I/II\/’I, €CJIM OJVH H3

bu6moreka IIOK
62 .B 5! 1 24.04
peareHTOB COACPIKHUT IIPUMECH. BhIUNCIIEeHNsT MAaCCOBOM J0JIM BBIXOAA https://m.eds00.ru/00ae1750
MPOIYKTA PEaKIH
63 O00011IeHNE U CUCTEMATU3aLMs 3HAHWUH 110 TEME 1 24.04
64 HToroBast KOHTpOIbHAS PabOTa 3a Kypc HEOPraHHYECKOH XHUMUH 1 08.05
65 AHaJIN3 UTOTOBOY KOHTPONBHOI paboThI 32 Kypc HEOPraHUIEeCKOW XUMUH 08.05
bub. OK
66 BemiecTBa 1 Matepuaibl B TOBCEIHEBHON KU3HU YEIOBEKA 1 15.05 htl/tlpgiljl(;l:.e;lsgo.ru 100ae3f50
Bubmuoreka IIOK
7 X i 1 15.
6 MMHUYECKOE 3arpsi3HEHUE OKPYKAOIIEH CpeIibl 5.05 https://m.eds00.ru/00ae4270
bub6 OK
68 Ponb xuMuYM B peIieHnH IKOJIIOTUIECKUX MPOOIeM 1 22.05 h:tlp;I:I;I/(r)T:.GeKcias](;lo.ru 100864270
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270




		2024-09-16T12:48:20+0800
	Куприна Марина Анатольевна
	я подтверждаю этот документ




