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IMosicuuTenbHAA 3aIMCKA

PabGouas ImporpamMma CoCTaBJICHA Ha OCHOBC:

1. ®I'OC COO (yrBepxkmeH npukazoM MuHHCTEPCTBA 00pa30BaHUS W HAyKH PoOCCHICKOM
®enepanuu ot 17 mast 2012 Ne 413 )

2. MenepalbHbIif TIEPEYCHDb YIEOHUKOB

3. OOII COO MKOY «Comnuneunas COILl»;

4. Tlonoxenue o Paboueii mporpamMme

5. IonokeHWEe O TEKYyIIEM KOHTPOJIE YCIIEBAEMOCTH U IPOBEICHUHM IPOMEKYTOYHON
aTTecTaluuu

6. I'omoBol KalleHJapHBIA yueOHbIN rpaduk

7. Yuebusriii tuian MKOY «Conneunast COI» ua 2023-2024 yue6GHbIi 1o

C y4eToM METOAMYECKUX MAaTepUaIoB:

- Ilpumepnas oOpaszoBarelbHas TporpaMma CpeaHero ooOmero ooOpa3oBaHus o0J00peHa
pemieHueM QeaepatbHOro y4yeOHO-METOAMYEeCKOro OOBbEAMHEHUS MO 00IeMy 00pa3oBaHUIO
npotokoi ot 12 mast 2016 r. Ne 2/16

Paboueii mporpammbr Xumust 10-11 xmaccst aBTop O.C. 'abpuensa. M.: Ipoda, 2017 r)

- - pa3paboTaHa Ha OCHOBaHMM METOAMYECKHUX pPEKOMEHJaui MHHHCTEpCTBA
npoceemennss PO ot 25.11.2022 r. Ne TB 2610/02 «Metoauyeckne PEeKOMEHIAHMH T10
CO3aHMIO ¥ (PYHKIIMOHUPOBAHUIO B 00IMIC00pa30BATEIBHBIX OPTaHU3AIUAX, PACIIONOKCHHBIX B
CEIbCKOM MECTHOCTH M MAaJBIX TOpOJiax, IIEHTPOB O0Opa30BaHUsI €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKON HapaBICHHOCTEI

- CornacHo YyeOHoMy mnany MKOVY «Conneunas COLI» xumust B 10 knacce muzyuaerca 2
yaca B Heaemnro, Bcero 70 gac

IInanupyemsle pe3yabTaThl 0OCBOCHHA NporpaMmMbl Xumun 10 kiaace

JIUYHOCHMHbLE PE3YSIbHAMbL.

— B IICHHOCTHO-OPUEHTAIlMOHHOW cdepe — ocosHaHue POCCUICKONW TpakIaHCKOM
WUJEHTUYHOCTH, TAaTPUOTU3MA, YyBCTBA FT'OPIOCTH 32 POCCHUUCKYIO XMMUYECKYIO HAYKY;

— B TPYJI0BOH chepe — eomosHocmb K OCO3HAHHOMY BbIOOpY AaiibHeHeil o6pa3zoBaTenbHOM
TPACKTOPUH WIH TPYIOBOM ACATENBHOCTH;

— B TO3HaBaTeNbHONW (KOTHUTHBHOM, MHTEIJICKTYaJIbHOW) cepe — ymeHue yHpaBisATh CBOCH
MIO3HABATEJIBHON AEATENBHOCTBIO, 20MOGHOCMb U CHOCOOHOCMb K 00pa30BaHMIO, B TOM YHCIIE
camM000pa30BaHMIO, Ha MPOTSKEHUU BCEHl )KM3HU; CO3HATEIbHOE OTHOLIEHHE K HENPEephIBHOMY
00pa3oBaHMIO KaK yCIOBUIO YCIIENTHOHN MPo(heCCHOHaTBHOM M OOIIIECTBEHHOM IESITEIbHOCTH;

— B cdepe cOepexeHUst 300pOBbS — npuHAmue u pearu3ayuss UEHHOCTEH 370pOBOro U
Oe3omacHoro oOpa3a U3HU, Henpusmue BPEAHBIX TPUBBIUEK (KypeHHs, YHNOTpeOyieHus
AJIKOT0JIsI, HAPKOTUKOB) Ha OCHOBE 3HAHMM O CBOWCTBAaX HAPKOJIOIMYECKHX M HAPKOTHYECKHUX
BEIIECTB.

Memanpeomemnuie pe3ynbmamol 0C60eHUA 6bINYCKHUKAMU cpedneil (NoIHoil) wKonbl Kypca
xXumuu.

— UCNONb306aHUEe YMEHWM M HaBBIKOB Pa3IMYHBIX BHUJOB I103HABATEIbHOM MNEATEIBHOCTH,
IPUMEHEHHE  OCHOBHBIX  METOJOB  MO3HaHUS  (CHUCTEMHO-UH()OPMAIMOHHBIM  aHAuU3,
HaOJroIeHNe, M3MEpeHue, NpPOBEIEHHE HKCIEPUMEHTa, MOJEIMPOBAHUE, HCCIEI0BATEIbCKAsA
JESITeIbHOCTb) AJIS U3YUEHUs PA3JIMYHBIX CTOPOH OKPYKAIOLIEH NeHCTBUTEIBHOCTH;

— @l1adeHue OCHOBHBIMU WHTEIUIEKTYaJbHBIMU ONepalusiMu: (HOpMyIHPOBKA THUIIOTE3bI, AaHAIN3
U CUHTE3, CPAaBHEHUE U CUCTEMaTH3alMsl, 0000IIeHNe U KOHKPETH3aLMsl, BbIABICHHE TPUIMHHO-



CJIEICTBEHHBIX CBSI3€H U IIONCK aHAJIOIOB;

— no3HaHue 0ObEKTOB OKPYXKAIOIIET0 MUpa OT OOIIETo Yyepe3 0COOEHHOE K €IMHUYHOMY;

— YMeHue TEHEPUPOBATh UJICH U OTIPEIENIATh CPEACTBA, HEOOXOAMMBIE I UX PeaH3aliu;

— YMeHue OTPEeNATh e U 3a/la4l JIeATeIbHOCTH, BBIOUPATh CPEACTBA pealli3aluy LeIH U
IPUMEHATH UX HA IIPAKTHKE;

— UCNONb308aHUe PA3IUYHBIX HCTOYHUKOB [UIsl TOJY4YeHHs XHUMHUYECKOH uH(popManuuy,
NOHMMAaHHUE 3aBHUCHUMOCTU COJEpKaHWs M (OpPMBI MpPEACTaBICHHUS HHPOpPMAIUU OT Lelen
KOMMYHUKAIUU U a/Ipecarta;

— yMeHue TIPOJYKTUBHO OOIIATBCS W B3aUMOACWCTBOBATH B IPOLIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBAaTh IO3ULUU JPYIHMX YYaCTHHKOB JAESTEIbHOCTH, 3((HEKTHBHO
pa3pemiaTh KOHQIUKTHL;

— 20mOBHOCMb W CIIOCOOHOCTH K CaMOCTOSTENbHONW WHGOPMAIMOHHO-TIO3HABATEIbHOM
JeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHKAX HH(OpMaIum,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGOPMAIUIO, MOIYYaeMYI0 M3 Pa3IHMYHbIX
HCTOYHUKOB;

— YMeHue WCIIONIb30BaTh CPEICTBA MH(MOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTHI
(manee — MKT) B pelieHUM KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3al[MOHHBIX 3ajay C
coOroIeHIEM TpeOoBaHU 3PrOHOMUKH, TEXHUKH Oe3omacHoCTH, TUTHEHBL,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOHN 0€3011acHOCTH;

— @laodenue SI3bIKOBBIMU CPEICTBAMH, B TOM YHCIIC U SI3bIKOM XMMHH — YMEHHUE SCHO, JIOTUYHO
Y TOYHO M3J1araTh CBOIO TOYKY 3PEHHUs, UCIIOJIb30BATh aJICKBATHBIE SI3BIKOBBIE CPEJICTBA, B TOM
YHCIie ¥ CUMBOJIbHBIC (XUMUYECKUE 3HAKU, (POPMYIIBI U YPABHEHUS).

Ilpeomemnvimu pezyromamamu M3y4eHUss XMMUU Ha 0a30BOM YPOBHE Ha CTYIEHU CPEIHETO
(mosHOTO) 0011IeTO 00pa30BaHMS SBJISIOTCS:

1) B mo3HaBaTeNIBHOM cepe:

— 3nanue (TIOHUMaHUe) U3yYSHHbBIX OHATHUI, 3aKOHOB U TEOpUH;

— yMeHue ONUCHIBATH JEMOHCTPAIlMOHHBIE U CaMOCTOSITENIbHO IMPOBEIEHHBIE IKCIIEPUMEHTHI,
UCTIONB3YS /ISl 3TOTO €CTECTBEHHBIHN (PYCCKUH, POHOM) A3BIK U SI3bIK XUMUHU;

— yMeHue Kiaccu(UuIUpoBaTh XUMUYECKUE DJIEMEHTBI, IPOCThIE U CIIOKHBIE BEIIECTBA, B TOM
YHCIIE U OPraHUYECKUE COENMHEHNS, XUMUUECKNE PEAKIIMH 110 PA3HBIM OCHOBAHMSIM,

— yMeHnue XapaKTepru30BaTh U3y4YEHHbIE KJIACChl HEOPIraHUYECKUX U OPraHUYECKUX COETMHEHUH,
XUMHYECKHE PEAKIIUY;

— 20mMOBHOCMb TPOBOAUTH XUMHUYECKHM SKCIEpUMEHT, HAOII0AaTh 3a €ro MNpOTEeKaHUEM,
(bUKCUpPOBaTh pPe3yabTaThl CAMOCTOSTEILHOIO U JIEMOHCTPUPYEMOI'O SKCHEpUMEHTa U JejaTh
BBIBO/IBI;

—  ymenue (HopMynUpOBaTh XMMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3MPOBATH CBOICTBA
HEU3YYEHHBIX BEUIECTB 110 aHAJIOTUU CO CBOMCTBAMH M3yYEHHBIX;

— NOUCK UCTOYHHUKOB XMMMYECKOW HMH(pOpMaIMHU, MOTydeHHe HeoOXoauMoil mHpopmanuu, ee
aHaJIN3, U3TOTOBJIEHUE XUMUYECKOT0 HH()OPMAIIMOHHOTO MPOYKTa U €ro Mpe3eHTallus;

— 6nadeHue 00s3aTeIbHBIMH CIIPAaBOYHBIMM Matepuaiamu: [lepuoanyeckoil cucteMmoit
xumuueckux aneMmeHToB J[. M. MenneneeBa, Tabnuueit pacTBOPUMOCTH, 3IEKTPOXUMHUYECKUM
pPSAAOM HANpSOHKEHUM METAJUIOB, PAJOM 3JIEKTPOOTPULIATENBHOCTH — JJI XapaKTEPUCTUKU
CTPOEHHUsI, COCTaBa M CBOMCTB ATOMOB 3JIEMEHTOB XUMHUYECKHX 3JeMeHTOB [-IV mepuonos u
00pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEILECTB;

— ycmaHoeneHue 3aBUCHUMOCTH CBOWCTB M TNPUMEHEHMsS] BaKHEWIIUX OpPraHu4ecKuX
COEMHEHUH OT UX XMMHUYECKOTO CTPOEHHsSI, B TOM YHCIE U OOYCIOBIEHHBIX XapaKTepPOM 3TOr0
CTpoeHUS (MPeAETbHBIM WM HETIPEAETbHBIM) U HATMYHEM (DYHKIMOHAJIBHBIX TPYIII;

— MoOenupogaHue MOJIEKYJl BXKHEHIIINX HEOPIraHUYECKUX U OPTraHUYECKUX BEILECTB;

— NOHUMAHUe XUMHUYECKON KapTHHBI MHUpa Kak HEOTHEMJIEMOM YacTH UEJIOCTHONW HAyYHOH
KapTUHBI MUPA;



2) B ICHHOCTHO-OPUEHTALIMOHHON c(hepe — aHaU3 U OLEHKA MOCIEACTBUN ISl OKpYKarolen
cpenpl OBITOBOM M MPOM3BOACTBEHHOM JIEATENBHOCTH YEJIOBEKA, CBS3aHHOM C MPOU3BOIACTBOM U
nepepaboTKON BaXKHEUIINX XUMHUECKUX IPOJTYKTOB;

3) B TpyAOBOii chepe — npogedeHue XMMIUUECKOT0 IKCIIEPUMEHTA; pa3eumie HaBbIKOB y4eOHOH,
MPOEKTHO-MCCIIEI0BATENbCKOM, TBOPUYECKOM EATENbHOCTH MPH BBITOJIHEHUH WHANBHUYaIbHO-
ro MPOEKTa M0 XUMUHU;

4) B cdepe 3m0poBOro 00pasza XKU3HH — COO00eHue TPaBUI 0E30MacHOTO OOpalieHus C
BEIIECTBAMM, MaTepualaMd M XUMHUYECKHMMH MpPOLECCaMH; OKa3aHWE MEepBON IMOMOIIU IPU
OTpaBIICHUX, OXOTrax M JPYTUX TpaBMax, CBS3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM
000pyTIOBaHUEM.

BbInyCKHUK Ha 62a30BOM YpPOBHE HAYYHTCH:

— packpblBaTh Ha IMpUMepax pojib XUMUU B (OPMUPOBAHHWU COBPEMEHHOW HAy4YHOM
KapTUHBI MUPA U B IPAKTHYECKON JEATEIbHOCTH YEIOBEKa;

— JEMOHCTpPHpOBaTh HA MpHUMEpax B3aUMOCBSI3b MEXKIYy XUMUEH W JIpPYTHUMH
€CTECTBEHHBIMH HAayKaMH;

—  pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUSI TEOPUH XUMU4ecKoro ctpoeHusi A.M. bytieposa;

— noHuMmarb (usnueckuit cmbicn Ilepuoguueckoro 3axona [[.M. MenneneeBa u Ha ero
OCHOBE OOBSCHATh 3aBHUCHUMOCTh CBOWCTB XHMMHUYECKUX JJIEMEHTOB M 0Opa30BaHHBIX HMU
BEIIECTB OT JICKTPOHHOTO CTPOCHHSI aTOMOB,;

—  OOBACHATH MPUYMHBI MHOTOOOpa3us BEUIECTB HA OCHOBE OOIIMX MPEJICTaBICHUN 00 uX
COCTaBe U CTPOCHUH;

—  TNPHUMEHSTHh MpaBUja CHCTEMAaTHYECKOW MEXIYHAapOIHOW HOMEHKIATYphl KaK CpeicTBa
pa3nuyYeHHs U UICHTH(UKALNY BEIIECTB 110 UX COCTABY U CTPOCHUIO;

—  COCTaBIISITh MOJIEKYJSIPHBIE U CTPYKTYpHBbIE (OPMYJIbl OPraHUYECKUX BEIIECTB Kak
HOcuTeNnell WHQPOpPMAaMM O CTPOCHHWH BEIIECTBA, €r0 CBOWCTBAX M MPUHAIJICKHOCTH K
OTIpeIelIEeHHOMY KJIaCCy COeAMHEHUI;

—  XapaKTepH30BaTh OPraHMYECKHE BEIIECTBA II0 COCTAaBY, CTPOCHHUIO U CBOICTBaM,
yCTaHaBJIMBATh MPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTePUCTUKAMH BEIECTBA;

—  TIPUBOJIUTH TNPUMEPHl XMUMHUYECKHX PEaKIUi, PaCKPHIBAIONINX XapaKTepHBIE CBOWCTBA
TUIHWYHBIX TPEICTaBUTENCH KJIACCOB OPraHMYECKHUX BEIIECTB C LENbI0 UX HMJCHTU(DUKALUU U
00BsiICHEHUS 00J1aCTU IPUMEHEHUS;

- IPOTHO3MPOBATh BO3MOXKHOCTh NMPOTEKAHUSI XMMUYECKUX PEAKIMi Ha OCHOBE 3HAHUN O THUMAx
XUMHYECKOHN CBSI3U B MOJIEKYJIaX PEareHTOB M X PEAKIIMOHHON CIIOCOOHOCTH;

- packpblBaTh Ha MpUMeEpax pojb XUMHUH B (POPMUPOBAHMHM COBPEMEHHON HAay4YHOM KapTHHbI
MHpa ¥ B IPAKTHYECKON IEATEIILHOCTH YEIOBEKA;

— KOPPEKTHOCTM B LENAX BBIABICHUS OIMIMOOYHBIX CYXJIEHHMH U (popMupoBaHUS
COOCTBEHHOM TTO3HITUH;

—  TPEeACTaBIATh MYTU PELIeHUs INI00ATbHBIX MPOOJeM, CTOSAIIMX Iepes YelOBEYECTBOM:
IKOJIOTHYECKUX, YHEPTETHUECKUX, CBIPHEBBIX, M POJIh XUMHHU B PEIICHUU 3TUX MTPOOIIEM.
BbInycKHUK Ha 62a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUHTHCS:

—  ULTIOCMPUPO8AmMb HA NPUMEPAX CMAHOBNEHUE U IGONIOYUI0 OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCOPUYECKUX IMANax ee pa3eumusi;

—  UCNONb308aMb Memoobl HAYYHO20 NO3HAHUS NPU BbINOIHEHUU HNPOEKmos U yueOHO-
UCCne008amenbCKux 3a0a4 no U3VYeHUro COUCMS, CHoco006 NONyHeHus U pPAacno3HaABAHUs
Op2aHU4ecKux gewecms,

—  00vACHAmMb npupody U CHOCOObl 00PA306AHUS XUMUYECKOU CBA3U. KOBAIEHMHOU
(noNsAPHOU, HENONAPHOL), UOHHOU, MEemAlIU4ecKol, B000POOHOU — C Yelblo ONnpedeseHus
XUMUYECKOU aKMUBHOCU GeUjecme;

—  YCMAaHaenueamsv 2eHemuyecKylo C6sA3b MeHCOy KIACCaAMU Op2aHUYecKUx eeujecms OJis
000CHOBAHUSA NPUHYUNUATLHOU 803MONCHOCIU NOJYYEHUS OP2AHUYECKUX COeOUHEHULl 3A0AHHO20
cocmasa u Cmpoenusl;



—  YCMAaHAaenueamsv 83auUMOCEI3U MedHcoy haxmamu u meopuell, NPUYUHOU U Cle0Cmeuem
npu ananuze NPoOIeMHbIX cumyayuil U 0OO0CHOBAHUU NPUHUMAEMbIX peuleHUll HA OCHO8e
XUMUYECKUX 3HAHULL.

Coaep:xanue yueoHoro npeamera «Xumusa» 10 Kjaacc 60a30BbIid YPOBEHD

OPI'AHUMYECKASA XUMUA

Habmonenue, mnpennonoxenue, runore3a. Ilouck 3axkoHomepHocteil. Hayunbrit
3KCHEpUMEHT. BriBOI.
Teopus cTpoeHUs1 OPraHUYeCKHX COeIMHEHHU I
[Ipenmer opranmyeckol XUMUU. MECTO M 3HAYEHHUE OPraHUYECKOW XMMHHU B CHCTEME

€CTeCTBEHHbIX HayK. BaneHTHocTh. Xumuueckoe ctpoeHue. OCHOBHBIE MOJOXKEHUS TEOpUU
CTPOCHHUSI OpPraHMYECKUX COCOUHEHHH. Verepoouwiii ckenem opeaHuueckou MoneKybl.

Kpamnocme xumuueckou cesazu. I3omepus u u30Mephl.
Yr/1eBo10pO/IbI U UX NPHPOIHbIE HCTOYHUKHU
Anxanbl. Ilpuponnsiii ra3, ero cocraB W NpPUMEHEHUE KaK HCTOYHHKA SHEPTUU U

XMMHUYECKOTO ChIpbs. ['OMosiormueckuil psaja NOpeAeibHbIX YriaeBoAopoioB. M3omepus u
HOMEHKJIaTypa aJIKaHOB. MeTaH M 3TaH KakK MpeAcTaBUTENH ankaHoB. CBoWcTBa (ropeHue, pe-
aKIUU 3aMEUICHUs, NHPOJiH3, neruapupoBanue). [lpumenenwe. Kpexune u uzomepusayus
anKanoe. Ankunvhvie paouxansl. Mexanuzm c60000HOPAOUKATLHO20 2ATI02€HUPOBAHUS AIKAHOS.
AnkeHbl. DTHUJIEH KaK MpeacTaBUTENb ajakeHoB. [loimydeHue sTuiaeHa B HPOMBIIICHHOCTH
(merumpupoBanue 3TaHa) u B Jaboparopuu (mermapatanus staHona). CBoiicTBa (TopeHue,
OpomupoBaHue, TupaTanus, nojauMepusanus, okuciaenue pacrsopom KMnOg) u npumeHenue
stunena. [lommatunen. Iponunen. Cmepeopezynaprnocms noaumepa. OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COeIUHEHUH. Peakuuu nonuMepusanuu.

Juensl. byTagueH W M30IpeH Kak MpPeJCTaBUTENNM JAMEHOB. Peakuuu NpUCOeAMHEHUs ¢
y4acTHEM CONPSDKEHHBIX AHEHOB (OpOMHpOBaHUE, MOTMMEPH3ALMS, cUOPO2AL02eHUPOBAHUE,
eudpuposanue). HaTypanbHBIN 1 CHHTETHYECKHN Kaydykd. Pe3nHa.

ANKuHBI. ALIETWIEH Kak IpeJCTaBUTENb aJkuHOB. [lomydyeHue aneruineHa kapOMIHBIM U
METaHOBBIM criocobamu. [lonyuenue kapdbuoa xanvyus. CBONCTBa (TopeHHe, OpOMUpPOBaHHE,
THIIpaTaIys, TPUMEPHU3allnsl) U IPUMEHEHHE alleTUIICHA.

Apensl. benson xak npexacraButens apeHoB. CospemenHbvle npedcmasieHus 0 CmMpoeHuU
bensona. CBoiicTBa OeH30:1a (TropeHre, HUITPOBaHUE, OpPOMHUPOBAHUE) U €0 MIPUMEHEHHE.
Hedts u cnocoObl ee nepepabotku. CocraB HedTH. IlepepaboTka HedTH: meperoHka u

KPEeKUHT. Pugpopmune nuzkocopmmuvix nHegpmenpooykmos. Ilonamue 06 okmanosom vucie.
Kucnopoacoaepxamme oprannyeckne CoeiHHEHUs!
Cnuptsl. MeTaHOoII ¥ 3TaHOJ KaK MPEACTABUTENN MPEIEIbHBIX OAHOATOMHBIX CIIUPTOB.

CoiicTBa 3TaHOMa (TOpeHHe, OKUCIEHUE B albaerul, Aeruaparanus). [lonydenue (6poosrcenuem
27F0K03bl Y THIpATAIEH dTHIICHA) U IPUMEHEHHE dTAHOJA. DMmuieHeIuKob. | TIEPUH KaK ere
OIWH NOPECACTABUTCIIb MHOI'OATOMHBLIX CIIMPTOB. KauecTBeHHas pC€aKknusgd Ha MHOT'OAaTOMHBIC
CIIUPTHL.

@enou. Ilonyuyenue ¢peHona u3 kameHHoro yris. KaMeHHBIH yrojb M €ro MCHOJIb30BAaHUE.
KokcoBaHue kaMeHHOTO yIJisl, B)KHEHIIINE MPOTYKTHl KOKCOXMMUYECKOTO MPOU3BOICTBA.

B3aumHoe BiusHHE aTOMOB B Mousiekyje (eHosa (B3auMoeiicTBUE ¢ OpOMHOI BOIOH U
runpokcuaom Hatpus). [lomyuenne n mpumenenue Gexona.

Anbneruasl. opManberu U aneTaabAeru]] Kak IpeACcTaBUTeNN allblAeruioB. [lonamue o
kemonax. CBoWCTBa (peakiMs OKHCIEHHS B KHCJIOTY M BOCCTaHOBJICGHUS B CIIHUPT, PEaKLUs
noyMKoHAeHcauu  Gopmanpaeruga ¢ Qenosmom). Ilomydyenuwe (OKUCICHHMEM CIHUPTOB) U
npuMeHeHne (GopMmanpaeruaa u - anetanpaeruna. deHomodopmanbIeruIHbIe TUIACTMACCHL
Tepmonnacmuunocms u mepmopeakmugHOCMb.

KapOoHOBbIE KHCTIOTBL. YKCYCHasi KHCJIOTA KaK MPEACTAaBUTEINb MPEAEIbHBIX OJJHOOCHOBHBIX



KapOOHOBBIX KHCIIOT. CBOWMCTBA YKCYCHOM KHCIOTHI (B3aUMOJICHCTBUE ¢ METaJUIaMH, OKCHIaMHU
METaJUIOB, THAPOKCHUIAMU METAUIOB M COJSIMM; peakuus ostepuduranuu). [Ipumenenue
YKCYCHOU KHCJIOTBI.

Crnoxuble 3¢upbl 1 xupbl. CroxHble 3(UPHI KaK MPOIYKThl B3aUMOAEHCTBUS KHCIOT CO
coupTamMM. 3HAueHHE CIOXKHBIX 3(QUPOB B NPUPOAE M IKU3HU uyenoBeka. OmoenvHobie
npeocmasumenu KUCIOm UHO20 CMPOEHUA: ONeUHOB8AA, UHOJIe6As, JUHONICHOBAA, AKPULOBAs,
wasenesas, 6eH30UHAsA.

XKups! kak crnoxHble 3QUPBI TIULEPUHA U )KUPHBIX KapOOHOBBIX KUCIIOT. PacTuTenbHble U
JKUBOTHBIE SKHMPBI, UX COCTaB. ['maposn3 wuiaum oMmbuleHHE XHUpOB. Msbina. Cumnmemuueckue
morwwue cpeocmea (CMC ). IlpuMeHeHue XUPOB. 3amena Hcupo8 6 mexHuxKe Henuiyesbim
CblpbeMm.

VrneBogsl. Ilonstue o6 yriaeBojgax. IUmroko3a Kak IpelCcTaBUTENb MOHOCaXapHIOB.
[TonsiTHE O ABONCTBEHHOM (DYHKIIMHM OPraHUYECKOTO COCIUHEHUS Ha IPUMEPE CBOMCTB IIIOKO3bI
KaK ajJbJerua 1 MHOTOaTOMHOT'O CIIUPTAa — albAETru0CnupTa. bpoxkeHue rioKko3bl. 3HaUeHHE
Y IPUMEHEHUE TIII0OKO3bl. PpYyKmo3a Kax uzomep 210Ko3bl.

Caxapo3sa Kak IIpeJCTaBUTeNb JUcaxapuaoB. [lpouzsoocmeo caxapa.

Kpaxman u nemnronosa Kak NpeAcTaBUTENM INonucaxapuaoB. CpaBHEHHE UX CBOMCTB U

Ouojoruveckas poiib. [IpuMeHeHne 3THX MOIUCaxapHIOB.
A30Tcoaep:Kane OpraHndeckne coeInHeHus!
AMuHBI. MeTWIaMHH Kak IMPeACTaBUTEIb alM()AaTHYCCKUX aMHHOB M aHWJIMH — Kak

apomaTudeckux. OCHOBHOCTh aMHUHOB B CpPaBHEHHWHM C OCHOBHBIMH CBOICTBAMH aMMHAaKa.
AHUWJIVH U €T0 CBOHCTBA (B3aMMOJICHCTBUE C COJISTHOW KHCIOTON U OpOMHOM BOJOW). B3aummoe
GIUAHUE AMOMO8 8 MONEKVIAX OP2aHU4ecKux coeouHenuti Ha npumepe auuiuna. Ilonydenue
anwnuHa no peakuuu H. H. 3ununa. [lpumenenune anununa.

AMUHOKHCIOTHL. [TMIMH W ajaHWH Kak MPEeICTaBUTENM HPUPOIHBIX aMHHOKHUCIIOT.
CBoiicTBa aMMHOKHUCIIOT KakK aM(OTEpHBIX OpPraHUYECKUX COECTUHEHUH (B3aMMOJEHCTBHE C
niesoyaMu U Kucnoramu). Ocobennocmu ouccoyuayuu amuHOKUCTIOM 8 800HbIX pPACMEOPAX.
bunonspuvie uomwvr. OOpa3oBaHHE MOJUNENTUIOB. AMHHOKAIIpOHOBas  KHUCIOTa  Kak
NpPEJCTaBUTENIb CHUHTETUYECKMX AaMUHOKHMCIOT. IlOoHATHE O CHHTETHUECKHMX BOJIOKHAX Ha
npuMepe KampoHa. AMUHOKUCIOMbL 6 npupode, ux Ouonoeudeckas poiv. Hezamenumvie
AMUHOKUCTOMDL.

benku. benku kak nomunentuabl. CTpykTypa OenkoBbIX Mosekyn. CBoiicTBa Oe€lIKOB
(ropeHue, rUAPOIN3, LIBETHBIE peakiuu). buonoruueckas posb OEIKOB.

HyknenHoBble kucnoTsl. HykiienHOBBIE KHMCIOTHI Kak MOJIMHYKJIEOTHAbl. CTpoeHue
Hykineornaa. PHK n IHK B cpaBHenuu. VX posb B XpaHEHHWH M Iiepefjadye HACIIECICTBEHHOU

I/IH(I)OpMaHI/II/I. Tousmue o 2ennoti UHIICEHEpUU U buomexHonio2u.

['eneTnueckas CBsI3b MEXKY KJIaCCaMU OPraHUYECKUX coequHeHM. [lonsaTre 0 reHeTnyeckon
CBSI3M M TCHETUYECKUX psIaX.

XuMHA U JKH3HD
[Mnactmaccet u  BosiokHa. [lommMepusanvs u TOJMKOHACHCAIUS KaK CIOCOOBI
MOJYyYEHUS! CUHTETUYECKUX BBICOKOMOJIEKYISIPHBIX COEIMHEHUM. [lonmyuyeHne HMCKYCCTBEHHBIX
BBICOKOMOJICKYJISIPHBIX COEIMHEHUH XMMHYECKON MoauduKanueid TPUPOIHBIX MOIUMEPOB.
CTpoeHue noIMMEPOB: JTUHEMHOE, MPOCTPAHCTBEHHOE, CETYATOE.

[TonsTue o mmactmaccax. TepMOIMIACTUYHBIE U TEPMOPEAKTHUBHBIE MOJIUMEPBL. OTAEIbHBIE
MPEJICTABUTEIM CHUHTETUYECKMX M MCKYCCTBEHHBIX MOIUMEPOB: (eHonodopmambaeruaHbe
CMOJTBI, TOJIMBUHUIIXJIOPU, T€(IIOH, HEeIUTYIIOUI.

[TonsiTue 0 XMMHYECKMX BOJIOKHaX. HaTypanbHble, CHUHTETHYECKHE W HCKYCCTBEHHBIE
BoslokHa. Krnaccudukamuss W OTHENbHBIE TPEICTABUTEIN XHUMHUYECKUX BOJIOKOH: alle€TaTHOE
(TpUaLeTaTHBIA MICTK) U GUCKO3HOE, GUHUIXAOPUOHOe (Xnopur), noaunumpuibHoe (Humpow),



noauamuonoe (Kanpow, Haiiow), noausguproe (1ascat).

®epmenThl. DepMEHTHI KaK OMOJIOTHYECKUE KaTallu3aTophl OeNKoBOM mpupoasl. [lorsTre o
pH cpenbl. OcoOeHHOCTH CTPOEHUS U CBOMCTB (CENEKTUBHOCT U A(PPEKTUBHOCTD, 3aBUCUMOCTh
neiictBus oT TeMmmeparypsl U pH cpensl pactBopa) (EpMEHTOB 1O CpPaBHEHHIO C
HEOPraHMYECKUMHU KaTaiu3aropamu. Poib (QepMEHTOB B KU3HEACSATENBHOCTH KHUBBIX
OPraHU3MOB U TPOU3BOJICTBE.

Buramunsl. [Tonstue o BuTamuHax. Buapl BuUTaMuHHOM HenocTatouHOCTH. Kimaccudukarnmst
BUTaMHHOB. Butamun C Kak mpecTaBUTENIb BOJOPACTBOPUMBIX BUTAMMHOB M BUTAMUH A Kak
MIPEACTABUTEND )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. [loHsiTHE O TOpMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX, BBHITOIHSIOMINX
SHIOKPUHHYIO PEryJISLHUIO )KU3HEACATEIbHOCTH OpraHu3MoB. BakHeiIre cBOMCTBa TOPMOHOB:
BbICOKasl (pu3mosiornyeckasi aKTUBHOCTb, JUCTAHIIMOHHOE JEWUCTBUE, OBICTpOE pa3pylIeHHUE B
TkaHsx. OTnenbHbIE NPEJACTaBUTENM TOPMOHOB: HMHCYIMH W aapeHanuH. [Ipodunaktuka
caxapHoro nuabera. [lousamue o cmepouoHbIX 20pMOHAX HA NPUMEPE NO0BbIX 2OPMOHOE.
JlexapctBa. JlekapcTBeHHAss XUMHS: OT STPOXUMHUU M (apMaKoTepanuud J0 XHMHUOTEparuu.
AHTHOMOTHKM M AucOakTepuo3. Hapkorumyeckue BemiectBa. Hapkomanus, 6oppba ¢ Hell u
poQUITaKTHKA.

Pemenne 3amau mo opranuyeckoil xumuu. Perienue 3agad Ha BBIBOA (POPMYIIBI OpraHUYECKHX
BEILIECTB 10 MPOJAYKTAaM CTOPAHUS U MACCOBBIM JOJISIM DJIEMEHTOB.

JNemoncrpanuu. [lnaBnenue, oOyrnMBaHME W TOpPEHHE OPraHMYECKUX BEHIECTB. Mojenu
MOJIEKYJI NPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX COeIMHEHui. ['opeHue merana,
JTHIeHa, aueTwieHa. OTHOIEHHME MeTaHa, ITUJIEHa, aleTWieHa M OeH30j1a K pacTBOpam
nepMaHraHata kKaiaus u OpomHoi Boje. [lomydueHne sTuiaeHa peakuueil JeruapaTalnuu 3TaHodja,
aleTHieHa — THAPOIU30M KapOuja Kanbius. PaznoxeHue kaydyyka @pH HarpeBaHUU,
UCIBITAaHUE TPOJIYKTOB pa3lOXKEeHUs Ha HenpeaenbHocTh. Koeknus o0pa3uoB HePpTH U
HEPTENPOYKTOB, KAMEHHOTO YIJIsl U MMPOJYKTOB KOKCOXMMHMUYECKOTO MPOU3BoAcTBA. OKHCICHHE
cnupTa B anpaerua. KauecTBeHHbIe peakIMy Ha MHOT'OATOMHBIE CIUPThL. PacTBopuMocTh (de-
HOJIa B BOJIE IIpU OOBIYHOM TeMIlepaType U Mpu HarpeBaHuu. KadecTBeHHbIE peakiuu Ha (DEHOJI.
Peakuus «cepeOpsiHOrO 3epKaiia» aabAeTU0B U ITI0K03bl. OKUCIIEHNE allbJIerHJI0B U TJIIOKO3bI B
KUCIOTY ¢ nomoinbto ruapokcuaa menu (II). KauecrBennas peakuus Ha kpaxman. Kosnmekius
a¢upHbIx Macen. Komnekuust miactmMace W u3fenuid 3 HUX. KoJulekuus MCKYCCTBEHHBIX
BOJIOKOH M W3JI€NUM W3 HUX. B3ammojelicTBMe amMMHaka M aHWIMHA C COJISTHOM KHCIIOTOM.
Peakuus anumnuHa ¢ OpoMHOM Bonoi. Jloka3aTenbCcTBO Hanuuus (QYHKIMOHAIBHBIX TPYII B
pacTBopax aMUHOKHCIOT. PacTBopeHne u ocaxjeHue OenkoB. LlBeTHble peakuuu OEIKOB.
I'openne nrtuusero nepa u mepctsiHod HUTH. Mogens monekynsl JIHK. Ilepexonsl: ataHom —
ATHJIEH — 3TWICHIIMKONb — 3TWieHrukoaaT menu (II); stanonm — sranans — 3TaHOBas
kuciora. Koymeknus ruractMacc, CHHTETHMYECKMX BOJIOKOH M M3JENMi W3 HUX. PasnoxeHune
NEepOKCHJIa BOAOPOAA KaTaja3zol chIporo Msica u ceiporo kaprodens. Komnexnus CMC,
coJepkaix sH3UMbL. Mcnpitanue cpeabl pactBopa CMC unaukaTopHoil 6ymaroid. Komnekius
BUTAaMMHHBIX IpenapaToB. McnbiTaHue cpeapl pacTBOpa aCKOPOMHOBON KHUCIOTHI MHAUKATOPHON
Oymaroi. McnipiTanue anTeuHoro nmpenapara MHCYJIuHa Ha OEJoK.

JlabopaTopHbie ombITbl. [3roToBiIEHHE MOJAEIEN MOJEKYJ] OpPraHUYECKUX COEIUHEHHI.
O3HakoMJIeHHE C KOJUIeKIMell 00pa3ioB HEPTH, KAMEHHOT'O YISl M IPOAYKTOB UX MepepabOTKu.
OOHapy)XeHHEe B KEPOCHHE HEMpeACIbHBIX coeauHeHUH. (O3HaKOMJICHHE C KOJUICKIIUEH
Kay4dyKoB U 00pa3liaMu M3AeIui n3 pe3suHsl. PacTBopeHue riuueprHa B BOJE U B3aUMOJIeHCTBHE
¢ ruapokcugoM meau (II). CoiicTBa yKCYyCHOW KUCIIOTBI, OOIIKE CO CBOMCTBAMH MUHEPAIbHBIX
KHUCIO0T. JloKa3aTeNnbCcTBO HENPEAEIBHOIO XapaKkTepa )KUJIKOro )kupa. BzaumoaeicTBue ritoko3bl



u caxapo3bl ¢ ruapokcunom Meau (II). KagecrBennast peakius Ha kpaxman. O3HaKOMIIEHUE C
KOJUICKIIMEH IUlacTMace M u3fenuil u3 HuxX. O3HAKOMJIEHHE C KOJUICKIIMEH HCKYCCTBEHHBIX
BOJIOKOH M m3jenuii u3 HuX. PactBopenue OenkoB B Boje. OOHapyxeHHEe OCIKOB B MOJIOKE.
O3HakOMJIEHHE € KOJUIEKIIMEeW CHHTETHMYECKHUX BOJOKOH M M3Jenud u3 Hux. O3HaKoMJIeHHE C
kosuekiuedn CMC, coaepxamux sH3UMBI. Mcnbitanue cpenbl pactBopa CMC uHIuKaTOpHOU
Oymaroi. O3HakOMJIEHME C KOJUICKIMEW BUTaMHHOB. McmblTaHue cpeasl pacTBopa
ACKOPOMHOBOMW KMCIIOTHI HHIMKATOPHOM Oymaroii.

IIpakTuyeckasi padora Ne 1. PermeHue >KCIeprUMEHTANBHBIX 3a7a4 Ha HISHTU(DHUKAIIHIO
OPraHUYEeCKUX COCIUHECHUM.

[TpakTrueckas padota Ne 2 «Pacrno3HaBaHHE IJIACTMACC U BOJIOKOHY

TemaTtnueckoe ianupoBanue yueonoro npeamera Xumus 10 kaace 6a30BbIi ypoBEHb

Ne HaumenoBanue TeMbl KOJI-BO 4ac

m\it
Oprannyeckast XMMHS

1 Beenenne 1

2 Teopus CTPOCHHS opranuueckux | 4
COE€IMHEHUN

3 YTreBo10pobI u ux npupoaueie | 17
HCTOYHUKU

4 Kucnoponocoaepxamne opranunyeckue | 14
COCIUHEHMS

5 A3oTtoconepxalne opranunyeckue | 12
COCAUHEHMS

6 XWUMHUS U )KU3HDb 10

7 PeszepBHoe Bpems 12
Bcero 70

TemaTn4yeckoe mnmoypo4yHoe IUIAHMpPOBaHMe y4eOHoro mpeamera Xumusi 10 kiace
0a30Bblii yPOBEHb

No pazzen Tewma ypoxka KOJ-BO | MCIOJb30BAHHE
ypoka yac o0opynoBaHus
«Touka poctay

Beenenue (1 yac)

1 MeTo/1bl Hay4HOTO TO3HAHUS 1

TEMA 1. Teopusi cTpoeHusi OPraHu4eCKNX coeMHeHni (4 yac)

2 [Ipeamer oprann4ecKkor XUMHH

3 Teopust cTpoeHHsT OpraHUYECKHUX coenuHe- | 3
HUU

4 Teopus CTPOEHUS OpraHNYECKHUX

coeauHeHuil. CTpyKTypHBbIE (POPMYITBI

5 Teopust cTpoeHHs] OpraHUYECKUX COEIUHE-
Huil. 3omepust




TEMA 2. YriieBoaopoabl U UX NPUpPoAHbIe ucToOYHMKH (17 yac)

6 [IpuponubIit ras KaK WCTOYHHMK | 1
YTJIEBOJOPOIOB

7-8 [IpenenbHbIC YTIEBOAOPOABL. ATKaHbI 2

9-11 DTUJICHOBBIE YTJIEBOIOPO/IbI, WU ATKEHBI 3

12-13 Jluenossie yriieBo1oposl. Kayuyku 2

14-15 ATETUIICHOBBIC YTIICBOIOPOIBI, TN AIKHHBI | 2

16-17 ApomaTH4ecKue yrieBoAOPO/Ibl, HIIH apeHbl | 2

18-19 Hed1s 1 ciocoOsI ee nepepaboTku 2

20-21 O00011IeHE U cUCTEMATHU3alMs 3HAHUH 00 | 2
yIIEBOIOPOAAX

22 Kontponbnas pabora Ne 1 mo Teme |1 1
«YTJIeBOIOPOIBD

TEMA 3. Kuciiopoaocoaep:xkamue opranudeckue coeqnnenus (14 gac)

23-24 Couptel 2

25 KameHnHblIit yronb 1

26-27 ®denon 2

28-29 AJpaeruanl 2

30-31 KapOoHOBBIE KHCITOTHI 2

32-33 Croxuble 3¢upbl. Kupsl 2 HMatunk  pH.
JaTuuk
TeMIIepaTypbl
(TIaTUHOBBIN),

34-36 YrieBoasl 3 Hatauk pH

TEMA 4. A3oToconep:xkamue oprannieckue coenunenns (12 gac)

37-38 AMUHBI. AHWIAH 2

39 AMUHOKHUCIIOTBI 1 JlaTuuk
TeMIepaTypbl
(Tepmomnapa),
CTIMPTOBKA

40-41 benku 2 Hatuuk  pH.
Jatuuk
TeMIepaTypbl
TepMornapa

42 [ToHsATHE O HYKJIIEMHOBBIX KACIOTAX 1

43-44 I'eneTnueckas cBs3b MEXIY KjlaccaMu opra- | 2

HUYECKHUX COCIUHEHUN

45 [Ipaktuyeckas padora Ne 1 «nentuduxa- | 1
U] OPraHUYECKUX COCMHEHUIN

46-47 O0001eHne U cUcTEMATH3alsA 3HAHUM O | 2




KHCIIOPOJI- 51 a30TCOCPIKAIINUX
OpFaHI/I'-IGCKI/IX COCONHCHHUAX

48 Kontponbaas pab6ora Ne 2 mo Tteme |1
«Kucnopon- u a30Tco/IepIKaIIue
OpPraHUYECKUE BEIIECTBA»

TEMA 5. Xumus u :xku3ab (10 yac)

49-50 [TnacTmacchl 1 BOJIOKHA 2
51 depMeHTHI 1
52 Burtamunst 1
53 ['opMonBI 1
54 JlexapcTBa 1
55 [Ipaktuyeckas padora Ne 2 «PacroznaBanue | 1
ITACTMACC ¥ BOJIOKOHY
56-58 Pemrenue 3a1a4 mo opraHMYecKoOd XUMUHU 3
59-70 PezepBHOE Bpems 12

YMK «Xumus. bazoBsiii ypoBenb. 10 kmace»

1. Xumus. bazoBsiit ypoBenb. 10 kinacc. Yueonuk (aBrop O. C. 'abpuensan). 208 c.

2. Meroauueckoe nocoobue. bazoswiii ypoBenb. 10 kmacc (aBropeli: O. C. I'abpuensH, C. A.
Cnankos). 192 c.

3. Kuura mns yuutens. baszoseiii ypoBenb. 10 kmacc (aBropel: O. C. TI'abpuensn, U. T.
Octpoymos, C. A. Cnaakos). 240 c.

4. Pabouas Terpanb. bazosblit ypoBens. 10 kinacc (aBropsl: O. C. IN'abpuensn, C. A. Ciaaakos).
144 c.

5. KontponbsHble U mnpoBepouHble paboThl. ba3oBbiii ypoBens. 10 kmacc (aBtopsl O. C.
["aGpuensu u ap.). 256 c.

6. Opranmyeckas XMMHsA B TecTaX, 3ajJadax, yNpakHEHHAX. ba3zoBblii ypoBeHb. 10 kiacc
(aBTopsr: O. C. I'adpuensn, U. I'. Octpoymos, E. E. Octpoymoga). 400 c.

7. XuMH4ecKHii sKcriepuMeHT B 1ikoje. ba3oselii yposens. 10 kiace (aBTopsl: O. C. I'abpuensH,
JI. T1. Batnuna). 208 c.

8. Terpanp /Ui OIIEHKM KayecTBa 3HaAHUI Mo XxuMuu. bazosslil ypoBens. 10 kiacc (aBropsr: O. C.
["abpuensu, A. B. Kyniosa). 112 c.

Oo6opynosanue LlenTpa «Touka pocTa) ecTeCTBEHHO-HAYYHOI M TEXHOJOTHYECKOM
HANPaBJICHHOCTH.
[Mudposast mabopaTopusi Mo xumMuM (ydeHHYeckas) oOecrieunBaeT BBIIIOJHEHUE Ja00PaTOPHBIX
paboT Ha ypoKax Mo XMMHUHU B OCHOBHOM IIKOJIE M MPOEKTHO-MCCIEI0BATEIbCKON I TETbHOCTH
yUYalxcs.
Kommnekrarusi:
becripoBogHON MyIBTUAATYUK 1O XUMHUH C 4-MsI BCTPOCHHBIMU TaTYMKAMU:
Jatuuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 no 14 pH
JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONAPHBII) ¢ AUAa30HOM U3MEPEHUS HE YXKE YeM OT
-100 mo +900C
JlaTuuK 35eKTpOnpOBOAMMOCTH C AUalia30HaMU U3MepeHus He yxke uem ot 0 g0 200
MKCM; oT 0 10 2000 MxCwM; ot 0 mo 20000 MmxCwm
JlaTuuk TeMreparypsl INIATUHOBBIM C MAana30HOM U3MEPEHUS HE yxKe 4yeM oT -30 10
+120C




OtnenbHbIC NaTUYNUKKU: J[aTYMK ONTUYECKON IIOTHOCTH 525 HM
Axceccyapsl:

Ka6enp USB coeqnHUTENBHBIIH

3apsaHoe yctpoiicTBo ¢ kabenem miniUSB USB

Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HudpoBoi 1abopaTopuu
Habop nabopatopHoii ocaactku [IporpammHoe obecrieueHue
Meroandeckue pekoMeHaanuu e meree 40 padot



