MynnuynanbHoe 06ieo06pa3oBaTe/bHOE YUPEXKIEHUE
Bemkaimckas cpenuss o6meo6pasoBaTenbHad mKroaa Nel

Paccmotpeno Ha IIIMO yuuteneit CornacoBanno
€CTECTBEHHO-MAaTEMaTH4YECKOI0 LUK

3aMEeCTUTENb AupekTopa o YP
[earoruyeckoro coBeTa
ITporoxon Ne 1 %‘/

OT «26» aBrycra 2022 roma

/3BsirnHaa 1.H.

Pabouast mporpaMma
YueOHbINA TIPEAMET XUMMSA
Kmacc 9
YpoBeHb 06pa30BaHyusI OCHOBHAS IIKOJIA
Cpok peannsamuu nporpammbl 2022-2023 y4e6Hbli rog
KonyecTBO 4acoB 110 yye6HOMY IUTaHY: BCETO 4 uacaoss rojl; B HEJIEJII0 /; yac
Pa6ouas mporpaMma COCTaBJIEHA Ha OCHOBE:

[Aanckosa
HaTtannsa
EBreHbeBHa

MognucaHo yndposoi
nognucoto: Nanckosa
Hatanna EBreHbeBHa
Hata: 2023.09.24
21:05:58 +03'00' ‘

- MepepasbHOTO rOCYAAPCTBEHHOrO 06pa30BaTeIbHOIO CTaH/1apTa HauaIbHOro o61iero obpasosaunus (OI'OC HOO),

YTBEP>KIEHHOro npukazoM MunucreperBa ob6pasoauns M Hayku PO ot 17.12.2010 Nel897

- OcHOBHOJ1 06pa30BaTEIbHOM IIPOrPaMMbl OCHOBHOTO 0611ero o6pasosanmst MOV Bemkaimckas COIL Nel,

YTBEP)KIEHHOM NpuKa3oM ayupekTopa oT 26.08.2022 Nel62

- Xumus 8-11 kmaccel: pa6ouas nporpamma K suanu Y MK H.E.Kysuenosoit, H.H.I'aps1, Benrana-I'pad, 2019 .

-Vuebuuk xmmuu 9 xnacc, asrop H.E.Kysunenosa, U.M.Turosa, H.H.I'apa, 2022 rog

Pa6ouyio rporpaMmy COCTaBuIa /7/%7’/ B.H.Cypunua




INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBGI ITO
XUMMHUU B 9 kiaacce

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHEIE PE3YJIbTAaThl OCBOCHUS NPOIpaMMbl OCHOBHOI'O OGH.ICFO O6paSOBaHI/I$I JOCTUTI'alOTCA B XOIC 06yqu1/151 XHUMHUHU B €IUHCTBEC y‘-IG6HOﬁ u
BOCITUTaTEIIbHON ACATCIIbBHOCTU B COOTBCTCTBUM C TPpaAUIIHMOHHBIMHA pOCCHﬁCKHMH CONUOKYJIIBTYPHBIMH U NYXOBHO-HPAaBCTBCHHBIMU LICHHOCTAMU, IPUHATBIMU
B O6HI€CTB€ IpaBHUJIaM1 U HOPMAaMH ITOBCACHUA U CHOCO6CTBYIOT nmponeccamM CaMOIIO3HAHUA, CaMOpPa3BUTUA U COLIMATIM3alluU 06yqa101111/1xcs[.

JImuHOCTHEIC PE3YyIbTaThl OTPAKAKOT 'OTOBHOCTDH 06yqa10m1/1xcs1 PYKOBOJACTBOBATLCA CHCTEMOM ITO3UTHUBHEIX HOEHHOCTHBIX OpI/ICHTaHI/Iﬁ " paCllIupCHUC
OIIbITA ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHMCJIC B 4aCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSL:

[IEHHOCTHOTO OTHOIIECHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY WM HAYYHOMY HACIEIUIO, TOHUMAHHS 3HAYEHUS XUMHUYECKONM HAyKU B
KU3HU COBPEMEHHOTO O0IIeCTBa, CIIOCOOHOCTH BIIAJETh IOCTOBEPHOU MH(pOpMaIMel O MepeloBbIX JOCTUKEHHUSIX U OTKPBITUSX MUPOBON M OTEUYECTBEHHOU
XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOT0 BOCTIMTAHMSA:

MIPEJICTABJICHHS O COIIMATBHBIX HOPMAaX U MPaBUaX MEKIMYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIENOBATEILCKOM, TBOPUYECKOW M JPYTHMX BHUIAX JACSITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW JESATEIBHOCTH TIPH
BBITIOTHEHUH YY€OHBIX, TO3HABATENBHBIX 33714, BHITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMOTIOHUMAaHHUIO
M B3aWMOIIOMOINM B TIPOIlECC€ ITOM Y4eOHOW JeATEeThHOCTH, TOTOBHOCTH OIICHMBAaTh CBOE IMOBEICHHE M TIOCTYNKHW CBOMX TOBAPHUIIEH C TMO3UIINH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA

MHUPOBO33PEHUECKHE TMPEJACTABICHUSI O BEIIECTBE M XHWMHMUYECKOW peaklMM, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
COCTABIISIFOLIME OCHOBY JUISI TOHMMAaHUS CYIIHOCTH HAy4YHOH KapTHUHBI MHpA, TMPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOBI,
B3aUMOCBS35X YEJIOBEKA C MPUPOTHON CPENOi, O POJIM XMMHUHU B MO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

[I03HABATE/IbHbIE MOTHUBBI, HAIPABJICHHbIE HA IOJYYEHUE HOBBIX 3HAHMH MO XUMHH, HEOOXOAMMBIE JUIsl OOBSICHEHUS HAOIIOAEMBIX IPOLECCOB U
SBJICHHU, MO3HABATEIbHOM, MH(OPMAIIMOHHON M YHUTATEIbCKOW KYIbTYphl, B TOM YHCIE HABBIKOB CAaMOCTOSATEIBHOM paboOTBHl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMH NH(OPMALIMOHHBIX TEXHOJIOTHA;



UHTEpeC K OOYYEHHIO U IO3HAHUIO, JII0OOO3HATEIBHOCTb, T'OTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHMIO, IPOEKTHONW M MCCIEI0BATENbCKON
NeSATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS O0YUYEHUS B JabHEUIIIEM;

4) hopMupoOBaHUS KYJIBTYPbI 310POBbS:

OCO3HaHME LIEHHOCTH KU3HHU, OTBETCTBEHHOIO OTHOLIEHMS K CBOEMY 3J0POBbIO, YCTAHOBKM Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUU U
HETPUATHE BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOJICHUS MPaBH 0E€30MaCHOCTH NpU OOpaIeHUH ¢
XMMHUYECKMMH BEIIECTBAMU B ObITY M peaibHOMN JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEpeC K NMPaKTUYECKOMY M3yYeHUIO Npodeccuil U Tpyla pa3IndHOro poja, yBaK€HUE K TPYAY U pe3yabTaTaM TPYAOBOW JeATEIbHOCTH, B TOM YHCIIe
Ha OCHOBE IPHMEHEHHs IPEIMETHbIX 3HAHMH MO XWMHH, OCO3HAHHBIM BBIOOP MHIMBHUIYaJIbHOM TPACKTOPUU MPOJOKEHUS 00pa3oBaHUs € Y4ETOM
JMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XHMHH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIIeUTHON MPOpEeCCHOHATLHON eI TEIbHOCTH M Pa3BUTHS
HEOO0XOUMBIX YMEHUH, TOTOBHOCTh aJIJallTUPOBATHLCS B MTPO(ECCHOHAIBHON Cpeie;

6) 3K0JOrH4eCKOro BOCIUTAHMS:

9KOJIOTHUYECKHU IIeJIeCO00pa3HOe OTHOILIECHHE K MPUPOJe KaK MCTOYHUKY KM3HU Ha 3eMiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHHUE IIEHHOCTH 3]0 POBOTO
1 0e30IacHOro 00pasza KU3HHU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (DM3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHME IIEHHOCTH COOJTIOJCHUS
MpaBJI 0€30MaCHOTO TOBEICHUS TIPU paboTe ¢ BEIIeCTBAMHU, a TAKXKE B CUTYAIIHUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTHU MNPUMCHATH 3HAHHA, MNOJYYACMbIC IMPU HU3YUYCHUU XHUMUHU, I PCHICHHUA 3a4adv, CBA3AHHBIX C Opr)KaIOIJ_ICﬁ HpPIpO,Z[HOfI CpC,Z[OfI, JJIsA
TMOBBIIICHUA YPOBHA JKOJOrMYECKOM KYJbTYpPbI, OCO3HAHU r100aIbHOTO XapaKkTepa 3KOJIOTMUCCKUX Hp06ﬂeM u HYTeﬁ HUX pCHICHUA MOCPCACTBOM MCTOHOB
XUMHH, SKOJIOTHYCCKOTO MBIINIJICHUA, YMCHHS PYKOBOACTBOBATHCA M B HOSH&B&T@HBHOﬁ, KOMMyHI/IKaTI/IBHOI\/'I u COIII/I&.]'H;HOfI IMPAaKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocTaBe MeTanpeaMeTHBIX PE3yIbTaTOB BRIACISIIOT 3HAUUMBbIE AJ1s1 (GOPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOPHs, PUHIIUII,
rUnoTesa, (pakrt, cucrema, Mporecc, SKCIEPUMEHT U IPYTo€.), KOTOPbIE HCIIOIb3YIOTCA B €CTECTBEHHO-HAYUHBIX Y4eOHBIX MPEAMETaxX U MO3BOJSIOT Ha OCHOBE
3HaHUW U3 3TUX MpeaMeToB (GOPMUPOBATH MPEACTABICHUE O LIETOCTHON Hay4yHOW KapTHHE MUpPa, U YHUBEpCaJbHbIe yueOHbIe AelcTBUA (ITO3HABATENbHEIE,



KOMMYHUKATHBHEIC, peFYJ'IHTI/IBHI)IC), KOTOPBIC obecrneynuBarT (bOpMI/IpOBaHI/IC T'OTOBHOCTHU K CAMOCTOATCIIBHOMY INIAaHUPOBAHHUIO U OCYIICCTBJICHUTIO y‘Ie6HOI\/'I
JACATCIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHcTBUS
ba3oBble JJornyeckne aeMcTBUSA:

YMCHHUS UCIIOJIb30BATh HpI/IéMH JIOTMYCCKOI'0 MBIIJICHUA ITPH OCBOCHUHA 3HAHHI: PACKPbIBATb CMbICII XUMHUUYCCKUX MOHSITUI (BBII[GJ'IHTB HX XapaKTCPHLIC
IIPpU3HAKH, YCTAHABJIMBATHL B3aMMOCBA3b C JAPYIrUMU HOH?ITI/ISIMI/I), UCIIOJBb30BaTh IIOHATUA I 00BICHCHUS OTACIBbHBIX (l)aKTOB u ﬂBHeHI/H\/JI, BI)I6I/IpaTB
OCHOBAHHA W KPUTCPpUH OJIA KJ'IaCCI/I(I)I/IKaLII/II/I XUMHUYCCKHUX BCIICCTB N XHMMHYCCKHX peaKHI/Iﬁ, YCTaHABJIIMBATh HNPUYUHHO-CIICACTBCHHBIC CBS3U MCIKIAY
00BEKTaAMH HU3YUCHUA, CTPOUTD JIOTHYCCKUEC PACCYIKACHUA (I/IHIIYKTI/IBHBIG, JACAYKTUBHBIC, 110 aHaJIOFI/II/I), J€J1aTh BBIBO/JIbI U 3aKJIIOYCHUS,

YMCHUEC MMPUMCHATH B IPOUCCCC MMO3HAHWA IMOHATUA (HpCI[MeTHI)Ie n MeTaHpeI[MeTHI)IG), CHMBOJIMYCCKUEC (3HaKOBI>I€) MOJIC/IN, UCIIOJIB3YEMBIC B XUMUHU,
HpeO6p330BLIBaTB MHUPOKO NMPUMEHACMBIC B XUMUHU MOJCIIbHBIC IPCACTABJICHUSA — XUMHUUYECKUN 3HAK (CI/IMBOJ'I BHeMeHTa), XUMHNYECCKas (I)opMyna U YpaBHCHHC
XHUMHYCCKOU pC€akiun — IMpu pCHICHUU yqe6H0-n03HaBaTeanmx 3ajgad, C y‘-IéTOM 9TUX MOJCIBHBIX HpeI[CTaBJIeHI/Iﬁ BBIABJIITH W XapaKTCpU30BaATb
CYIICCTBCHHBLIC MPU3HAKU HM3YyYaCMBbIX 00BEKTOB — XUMHMYCCKUX BE€IICCTB M XHMHUYCCKUX peaKHHﬁ, BBIABJIAATH O6HII/I€ 3aKOHOMCPHOCTHU, MPUYUHHO-
CJICACTBCHHBIC CBA3U U MIPOTUBOPCUUA B U3YIACMBIX IPOLUECCAX U SABJICHUSAX.

Ba3oBble ncciieroBaTeibCKHe AeiiCTBUA.

YMCHHEC UCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA, a4 TAKIKC B KAYCCTBC OCHOBBI JJIA (I)OpMI/IpOBaHI/IH TUITIOTE3bI I1O0
IMPBEPKE IMPABUIIBHOCTHU BBICKA3bIBACMBIX Cy)I(lIeHI/If/'I;

MpUOOpeTEeHNE OMbITa M0 IUIAHUPOBAHMIO, OPraHU3allMUd U MPOBEACHHUIO YYEHMUYECKHUX JKCIEPUMEHTOB, YMEHHE HaOIIoAaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITENIbHO IIPOrHO3UPOBATh €r0 Pe3yabTaT, GOopMyIUpOBaTh 000OIIEHHS U BBIBOJIBI MO PE3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEA0BaHUs, COCTABIATh
OT4ET O MpoAETIaHHOI pabdoTe.

Paborta ¢ undopmanmeii:
yMEHHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPIPETHPOBATH HH(POPMALMIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS, IOIYY4aeMYyI0 W3 Ppa3HBIX
HCTOYHUKOB (HAay4yHO-TIONYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJCpXkaHMsA, CIpaBOYHBIE IOCOOMs, pecypchl HHTepHeTa), KpUTHYECKH OLIEHUBATh

MIPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHUE TPUMEHSTh pa3IMyHbIe METOABI U 3alIPOCHI IPU MOUCKE U 0TOOpe MH(POPMAIIMK U COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX ISl BBITIOJIHEH U
yueOHBIX W TIO3HABATENBHBIX 3a7ay OIpPEAeJIEHHOIO THMA, NPUOOpEeTeHHEe OmbITa B 00JacTH HUCMHOJNb30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX



TEXHOJIOTUH, OBJIAJICHUEC KYJIbTYPOW AaKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATH ONTUMAIbHYIO (HOpMY
MpeCTaBICHUsT WHQPOPMAIMK ¥ WLIIOCTPUPOBATH pEIIaeMbIe 3aJa4d HECIOKHBIMU CXEMaMH, JuarpaMMaMu, JIpYyrUMH ¢GopMamMu TpaduKud H HX
KOMOMHAIIMSIMH;

YMEHHE HUCIOJB30BaTh M aHAJIM3UPOBATh B IMpoliecce y4eOHON M HCCIeAO0BATEIbCKOM AESITENbHOCTH HH(POPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOT0 X03S5IIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIeH MPUPOAHON CPEIBI.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUS 33/1aBaTh BOIPOCHI (B X0/1€ JUaOra U (WIK) AUCKYCCUH) TIO CYIIECTBY 00CYKAaeMO TeMbl, ((OPMYIUPOBATH CBOU MPEITIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TTPEIOKEHHOM 3a/1a4u;

YMCHUA NMPCACTABIATDH MMOJIYUYCHHBIC PC3YJIbTAThI IO3HABaTEIbHOU ACATCIIBHOCTU B YCTHBIX U MMMCbMCHHBIX TCKCTAX; ACJAaTh MPC3CHTALUIO PE3YJILTATOB
BBITIOJTHEHUS] XUMUYECKOTO IKCIIEPUMEHTA (JTA00paTOPHOTO OMBITA, JIAOOPATOPHOM PabOTHI IO UCCIICIOBAHUIO CBOMCTB BEUIECTB, YICOHOTO IMPOCKTA);

YMEHHSI y4e€OHOro COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TIO3HABATEIBbHOM M HCCIIENOBATEIbCKON JEATEIbHOCTH MpPHU pPELIEHUN
BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIVIACOBAHUS NMO3ULUH (00CYKIeHNs, 0OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMBbI», KOOPAUHALHS
COBMECTHBIX JICHCTBHM, onpeiesieHne KPUTEPUEB MO OIIEHKE KaUeCTBA BBIIIOJHEHHON padOTHI U IpyTHe).

PeryasiTuBHble yHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHE CAMOCTOSITEIBHO OMpPENeNsITh IeNn JesTeNbHOCTH, MIaHUPOBaTh, OCYLIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTHPOBATH
CBOIO JESTENbHOCTb, BBIOMpATh HambOosee 3(PQPeKTuBHbIE CIOCOOBI pelieHHs] Y4eOHbIX M I03HaBaTEIbHBIX 3aj]]ady, CaMOCTOSITENIbHO COCTaBJISATh WU
KOPPEKTHPOBATh MPEIOKEHHBINH alrOpUTM JICHCTBUIA MPH BBHIOIHEHNH 33JjaHUN ¢ y4ETOM MOJTYyYeHHs HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaxX — BEIIECTBAX
U peakuusx, OIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHOW IIeJIM, YMEHHUE HMCIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Mpe/laraeMble B
YCJIOBUU 3aJaHUN.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yabTaToOB IO OCBOCHHIO O0s3aTEIBHOTO COACP)KAaHUS, YCTaHOBJIEHHOTO IaHHOM (enepanbHO pabouell mporpaMmoid,
BBIJICJIAIOT: OCBOCHHbIE OOYy4arOIIMMUCS Hay4yHble 3HAHMSA, YMEHMsI M CIIOCOOBI NEMCTBUH, crenuduueckue i MpeAMETHOW o00sacTh «XUMUS», BHUIBI
JESTeIbHOCTH 0 MOJIYYSHHUIO HOBOT'O 3HAHUS, €r0 HHTEPIPETAIUU, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHUTYaLlUsX.



K xoH1y 00y4enus B 9 kiiacce npeMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUMN:

PacKpbIBaTh CMbICI OCHOBHBIX XMMHUYECKUX HMOHATHI: XMMUYECKMH 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, BAJIEHTHOCTb, JIEKTPOOTPHULIATEIILHOCTh, CTEIEHb OKHCICHMs, XUMHYECKas peaklus, XMMHUYecKas CBs3b, TEIJIOBOH 3((eKT peakuuu, MOIb,
MOJISIPHBI 00BEM, pPacTBOp, 3JICKTPOIUTHI, HEIJICKTPOIUTHI, JICKTPOIUTHUYECKAs] JUCCOLMUAIMS, PEaKIMM HOHHOTO OOMEHAa, KaTalu3aTrop, XMUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTHMble pPEAKIMH, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAaHOBJICHHE, AJTIOTPOIUS, aM(POTEPHOCTh, XUMUYECKasl CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas), KPUCTATMYECKAs pemeTKa, KOPPO3Hs METAIIOB,
CIIaBbl, CKOPOCTh XUMHUECKON peaklinu, npesenbHo fonycrumas konuentpanus [1/IK Bemectsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUN U IPUMEHSATh 3TU MOHATHSI IPU ONMCAHUM BELLIECTB U UX IPEBPAIECHU;

HCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB M YPAaBHEHUH XMMUYECKUX peaKIuii;

OIpEAENATh BAJIEHTHOCTb U CTENEHb OKHCIEHHS XHMHUYECKHUX D3JIEMEHTOB B COEIUHEHHUSAX PpA3JIU4YHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJIacCy COeMHEHUH 1o (hopMyiiam, BUJ XUMHUYECKOH CBSI3U (KOBaJEHTHAs!, HIOHHAs, METANINYECKasl) B HEOPraHMUECKUX COeIM HEHUSX, 3apsil
HOHA MO0 XMMHMYECKOH (opMylie, XapakTep Cpelbl B BOJHBIX PAcTBOpax HEOPraHWYECKUX COEAMHEHUN, TUN KPUCTAJUIMYECKOM PEIETKH KOHKPETHOI'O
BEIIECTBA;

packpsiBaTh cMbica Ilepuoanueckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBATh €r0 MOHMMAaHUE: ONMUCHIBATH U XapaKTEPU30BaTh TAOINYHYIO
¢dopmy Ileproanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3jvuyaTh MOHATUS «TJ1aBHas moAarpynma (A-rpymmna)» u «mobouyHas noarpynna (b-rpymma)y,
MaJible U OOJIbIINE TIEPUO/Ibl, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCSI B IEPUOANUECKON TabynIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB
XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsil sAApa, 00IIee YnCiIo 3JIEKTPOHOB U paclpeesieHHe UX 10 3JIEKTPOHHBIM CIIOSIM), OOBACHAThH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIMHEHHH B Mpejenax MajblX MEPUOI0B U INIABHBIX MOATPYII C YUYETOM CTPOCHUS UX aTOMOB;

KJ1accu(UIUpPoOBaTh XMMHUYECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIECTBAa, XMMHUYECKHE peakiuH (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU
BELIECTB, 10 TEIJIOBOMY 3(PPEKTY, IO N3MEHEHUIO CTENEHEN OKUCICHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHMCHIBATh) 00IIMe U crelu(pUIeckie XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BELIECTB, MOATBEPKIas OMMCaHUE PUMepaMU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEaAKIIHIi;

COCTABIISATh YPABHEHUS AIIEKTPOIUTHUECKON TUCCOIMALINN KUCIIOT, HIeTI0Yel U COoJIel, OJTHbIE U COKPAIEHHbBIE YPaBHEHUS PeaKIMii HOHHOTO 0OMeHa,
YpaBHEHHUSI peaKkiuii, MOATBEPKAAIOIINX CYIIIECTBOBAHNE T€HETUYECKON CBSI3U MEK/y BELIECTBAMH PA3JIMUYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil MOCPEICTBOM COCTABIEHUS JEKTPOHHOT0 OanaHca 3TUX peakluii;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS, BOZMOKHOCTH NMPOTEKAHUSI XUMHUUECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUAX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEIECTB, MAacCOBYIO JOJI0O XMMHUYECKOIrO 3JeMeHTa MO (GopMylie COeIUHEHHS,
MaccCOBYIO JIOJIFO BELIECTBA B paCTBOPE, MPOBOIUTH PACYETHI IO YPABHEHUIO XUMUYECKOW PeaKkIuy;

coOyoaTh MpaBUiIa TOJNb30BAHUS XMMHMYECKOW IMOCYAOH W JabopaTOpHBIM 00OpyIOBaHHMEM, a TakKe MpaBuUia OOpaIleHHs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKLHMSMHU IO BBINOJHEHUIO JJAOOPATOPHBIX XUMHUUYECKUX OIBITOB MO MOJYYEHHIO U COOMpPaHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa U
YIJIEKUCIIOrO Trasa);

IIPOBOJIUTh PEAKIMH, MOATBEPKIAIOIINE KaueCTBEHHBI COCTAaB pa3jIMYHBIX BELIECTB: PACIIO3HABAaTh ONBITHBIM IYTEM XJIOpUA-, OpOMMI-, HOIUA-,
kapOonar-, gocdar-, cunmkar-, cyiab(ar-, THAPOKCUI-UOHBI, KATUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX
HEOPraHUYECKUX BELIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPALINU MBICIIUTEIILHOM eSITEIbHOCTH — aHAJIM3 ¥ CUHTE3, CPAaBHEHUE, 0000IIEHNEe, CHCTEMAaTHU3all1IO0, BBISBICHHE TPUYHMHHO-
CIICZICTBEHHBIX CBSI3€H — JUISI M3YYEHHs] CBOMCTB BEILECTB M XMMHUYECKUX PEAKLMM, €CTECTBEHHO-HAY4YHbIE METOABI MO3HAHUSA — HaOIIOEHUE, U3MEpPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATLHBIN U MBICICHHBIN).



Conepxanue yueoHoro npeamera Paszgea 1.
Tema 1. Xumnuyeckue peakumy U 3aKOHOMEPHOCTH UX NIPOTEKAHMS

CKopoCTh XUMUYECKON PEAKIIUU. DHEPTreTUKA XUMUYECKUX peakuuid. GaKTOphl, BAUSIONINE HA CKOPOCTh XUMUYECKUX
peaKuuil.
Bnusitnue paznuyHbiXx PakTOpoB Ha CKOPOCTh XUMUUYECKOM pEeaKIIuu.
[ToHATHE O XUMHUYECKOM PAaBHOBECUH. 3aBUCUMOCTbh CKOPOCTH PEAKIIMU OT KOHLIEHTPALIMU PEArupyIOIINX BEIIECTB. 3aBUCUMOCTh
CKOPOCTH PEaKLMH OT TEMIEPATYPhl. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT NPHUPOJIbI pEarnpyrolnX BellecTB. BiusiHue
KOHICHTPAIMN PEArUPYIOIINX BEIIECTB HA XMMUYECKOE paBHOBECHE. MeTO T ONpeeIEHUs] CKOPOCTH XUMHUYECKUX PEAKIIHM.
OHepreTuka u nuiia. KanopuitHocts 0€1KOB, KUPOB, yriaeBoAoB. Tema
2. PacTtBopbl. Teopus 3JIEKTPOJIUTHYCCKOM TUCCOLMALIMH.
ITonsTue o pacTBopax. BemiecTsa 3JIEKTPOIUTHI U HEAJIEKTPOJIUTHI. MEXaHU3M 3JIEKTPOIUTUYECKON JUCCOLIMALIMY BELIECTB C
WOHHOW CBA3BIO.
MexaHu3M IuCCOIMAIIIU BEIIECTB C MOJSPHON KOBAJICHTHON CBA3bI0. CUIIBHBIC U C1abble AIEKTPOIUTHL. Peakiimm HOHHOTO
oOmeHa. CBoiicTBa HOHOB. XUMHUYECKHE CBOMCTBA KUCIOT KaK AJEKTPOJIUTOB. XUMUYECKHUE CBOMCTBA OCHOBAHUH KaK
BJICKTPOJIUTOB. XUMUYECKHUE CBOMCTBA COJIEU KaK 3JIEKTPOJIMTOB. [ HAPOIN3 COJIEH.

Pa3znes 2. JiieMeHTbI-HEMETAJLJIbI U MX BajKHelIIue coeIMHEeHUSI.

Tema 3. O0masi XapaKTepUCTHKA HEMETAJLJIOB.

DneMeHThI-HEMETaJUIbl B pupoe U B [lepuoandeckoit cucreme xumuyeckux 3neMentoB J[.M. Menaeneesa. [IpocTsie BeniecTpa-
HEMETaJUIbl, UX COCTaB, CTPOEHHUE U CIIOCOOBI MoTyYeHusl. BompopoaHbie 1 KUCIOPOIHbIE COETMHEHHS] HEMETAILJIOB.

Tema 4. Iloarpynna Kkucjaopoaa v eé THNNYHbIE IPEACTABUTEIN

OO1as xapakTepucTUKa HEMETaJNIOB MOATPyYMIbI Kuciopoaa. Kucimopon u o30H. Kpyeosopom kucnopooda 6 npupoode. Cepa —
npencraButend VIA-rpynmnel. Amtotponus cepsl. CoiictBa u npuMmenenue. Ceposoaopon. Cynshuasl. Kuciaopoaconepixaiiue
coequnenus cepsl (IV). Kucnopoaconepkanue coequaenus cepsl (V).

Tema 5. . [Toarpynna a3zora u e€ THNMYHbIE NMPEACTABUTEIN



OO6m1ast xapakTepUCTUKA 3JIEMEHTOB MOATPYIIbI a30Ta. CBONCTBA MPOCTHIX 3JIEMEHTOB MOATPYMIBI a30Ta. A30T —
npeactaButenb VA-rpynmnbl. AMMuak. Colli aMMOHUS.

Tema 6. Iloarpynna yrJiepoaa.
OO1m1ast XapakTepUCTHKA 3JIEMEHTOB ITOATPYIIIbI yriaeposaa. Yriepoa — npeactasurens |VA-rpynnsl. AjanoTponus yriepoaa.
AncopOuus. Okcuabl yriaepoaa. YronbHas KACI0Ta U €€ COJIH.

Pa3znea 3. Mertajlibl.

Tema 7. O011He CBONICTBA METAJLJIOB.

DJIeMEHTBI-METaJIBI B IIPUPOJIC U B TIEpHOIMUecKoit cucteMe. OCOOCHHOCTH CTPOEHHUS X aToMOB. KpucTainueckoe CTpoeHHE U
(hU3UKO-XMMHYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMHYECKUE MPOIECCHl. DIEKTPOXUMHUUCCKUN PsIJT HAIPSOKCHU I
MetaiioB.CrutaBel. [loHsiTue Koppo3uu MetaiioB. Kopposus memainios u mepsvt 60pbObl C Hell.

Tema 8. Mera/ibl II1aBHBIX M MO0OOYHBIX MOATPYIIII.

Mertasmibl |A-rpyminsl NEpHOIUYECKON CUCTEMBI U 00pa3yeMbie MU TIpocThie BemecTBa. Metamisl || A-rpynmnsl nepuoandeckon
CUCTEMBI M UX BaxkHelue coeauHenus. XKéctkocts Boabl. Porb memannog ||A-epynnet 6 npupoode. AnroMuHMi 1 ero
coequHeHwus. XKene30 — mpeacTaBuTe b METANIOB TOOOUHBIX OATpYMIl. BaxkHeiime coennHeHus xemnesa.

Pa3nea 4.

Tema 9. YrieBoaopoasl.

Bo3HuKHOBEHHE U pa3BUTHE OPraHUYECKON XUMHUHM — XUMHUU COSMHEeHMM yriepoaa. Kiaccudukaiuys u HOMEHKIIATypa
yriieBoopoaoB.I IpeenbHbie yriieBoA0pOabl — ajkaHbl. HernpeaeabHble yrieBoaopoisl — ajnkeHbl. HenpenenbHbie
YIJIEBOAOPOAbI — AJKUHBL. [[pUpOgHbIE HCTOUHUKH YTIIEBOIOPOIOB.

Tema 10. Kucsiopoacoaep:xamue oprannyeckue coexnnenus. Kucinoponaconepxanme
opranuueckue coequHeHus. Cnuptel. KapOOHOBBIE KHCIIOTHI.



Tema 11. buosioruyecku BaskHble OPraHnvYecKue coeJuHeHus (GKUPbI, 0eJIKH, YI1eBoabl). bruomornyecku
Ba)KHBIE COCJIUHEHUSI — KUPBI, YTIEBOAbI. beku.

TEMATHUYECKOE IINTAHUPOBAHUE

Ne Tema KomnuectBo yacoB | KonnuecTBo yacos
o paboueit 10 TIporpamMme
nmporpamme

1 | Xumuueckue peakiiuu 1 3aKOHOMEPHOCTU UX 3 3
MPOTECKaHUS

2 | PactBopbl. Teopus 3MeKTPOIUTHIECKON 13 11
JTUCCOTIHAITTT

3 | OOmas xapakTepuCTUKa HEMETAIOB 2 3

4 | Iloarpyrmrma KKCIOpoaa U €€ TUIIMYHbIE 5 7
MIPEACTaBUTEIN

5 | Iloarpynma a3oTa ¥ €€ TUIUYHBIE IPEACTABUTEIN 3) 6

6 |Iloarpynma yriepoaa 8 8

7 | OOmue cBOMCTBAa METAJIIOB 4 4

8 | MeTamisl I1aBHBIX U TOOOYHBIX HOJATPYIII 8 8

9 | Yrieromopo sl 5 5

10 | Kucnopojcoaepskaiiyre opraHudeckiue CoeIMHEHUs 2 2




11 | buonoruyecku BaKHbIE OPTaHUYECKUE 2 2
coeMHECHUS (KUPBI, YTIICBOJIBI, OCITKH )

12 | YenoBek B MUpE BEIIECTB 4 4

13 | IIpon3BOACTBO HEOPTAaHUYECKUX BEIIECTB U HX 1 3
npUMEHEHUE
Uroro 66 68
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