[IpunoxeHne Kk OCHOBHOHM 00pazoBaTEIbHOM
porpaMMe OCHOBHOTO 00I1Iero 00pa3oBaHUs
(PT'OC), yrBEpKAEHHOIO ITPUKA30M

MBOY «3emnsununenckas CLL»
Benoropckoro paiiona Pecriyomuku Kpeim

oT . 20 1. Ne
Paccmotpeno CornacoBaHo YTBEepKIAEHO
Ha 3aCelaHuU 3aMECTUTEIb Hupexrop MBOY
MO yuuteneit ectecTBeHHO- | AupekTopa o YBP «3emsinnuHeHckas CLID»
MaTeMaTHYeCKOTo MUK Ab6mypaxmanoBaJl. A. Benoropckoro paiiona
PykxoBoaurens MO PecniyOmuku Kpeim
Capsi- bunsin 3.C. « » 2020r. Banamosa T.A.
IIpotokon Ne 01
oT 2020r. [Ipuka3s Ne
OT« __ » 2020 1.
PABOYASA ITPOT'PAMMA
IO XUMHUHN

YpoBeHb o6pazoBaHus(KIacc)- cpeiHee odiee oopazoBanue, 10 kiaace

KomnuectBo uacos - 34 yaca - 1 yac B HeJeJIIo

CocraButenb: CokosioBa 3051 UBaHOBHA, yUNTe b XUMHHU, BICIIASI KATErOPUS

2020/2021 yueOHbIii TO
¢. 3eMISHUYHOE



Pabouas mporpamma no xumuu s 10-x kmaccoB coorBerctByer @I'OC cpemHero mosiHOTo
oOmiero oOpa3oBaHMs, COCTaBlieHa Ha OCHOBE I[IprMepHON mporpamMMmbl CpPEIHEro IOJHOTO
oOmiero obpa3oBanus Mo XxUMUHU (0a30BbI ypOBEHb) M aBTOPCKOW pabouel mporpammsl M.H.
AdanacbeBoii «Paboune nporpammel. Xumusa. 10-11 xmaccel. IlpeamerHast auHUS y4eOHUKOB
I'.E. Pynasutuca, ®@.I'. ®enpamana. ba3oBslil ypOBEHbY.

Pabouass mporpamMmma opueHTHpOBaHa Ha HUcHoib3oBaHue yueOHukoB: [.E. Pymsutuc, @.I.
@enpaman «Xumust» 10 knace, m3mparensctBo «I[IpocBemenue», 2014 ron u paccunrana Ha 34
yaca B roJ. [Iporpammoii mpenycMOTpeHO IPOBEJEHUE KOHTPOIbHBIX U IPAKTUYECKUX PadOT.
WN3ydyeHne XuMUM Ha ypoOBHE cpexHero ooOumiero oOpa3oBaHMsl  HANpaBJIEHO Ha
JIOCTHIKEHHE TIENICH;

e OCBOCHME 3HAHHH O XMMHUYECKOW COCTABIIIOLIECH €CTECTBEHHO-HAy4YHON KApTUHBI MUPA,
BOXHEHWIINX XUMHUECKUX TOHATHUSX, 3aKOHAX W TEOPHSIX;

e OBJIAJICHHME YMEHMSIMM NIPUMEHATH I[OJIyY€HHbIE€  JIaHHblE JUISl  OOBSICHEHMS
pa3HoOOpa3HbIX XMMHUYECKUX SIBIIEHUHM M CBOMCTB BEIIECTB, OLEHKH POJIM XUMHUHU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMHA U MOJyYEHUH HOBBIX MaTE€pPHUAJIOB;

e pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M MHTEJUIEKTYaJbHBIX CIIOCOOHOCTEN B Ipolecce
CaMOCTOSITEJIBHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUM C HCIOJIb30BAaHUEM Pa3IMYHBIX
WCTOYHUKOB MHPOPMAIINH, B TOM YHCIIE KOMIIBIOTEPHBIX;

e BOCIHUTaHUE YOEKJIEHHOCTH B TO3UTUBHOM pOJIM XUMHH B KU3HH COBPEMEHHOIO
oOuiecTBa, HEOOXOIMMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U
OKpYKarolleu cpere;

e IpPUMEHEHHE MOJyYEHHBIX 3HAHUI U yMEeHU JUIsi 6€30MacHOTO MCIOIb30BaHMsI BEUIECTB
1 MaTepuasoB B ObITY, CETLCKOM XO3SIIICTBE U Ha IPOU3BOJCTBE, PEIICHUS TPAKTHYECKUX
3aJa4 B IIOBCEAHEBHOM JKU3HU, MPEIYNPEKIACHUS SBICHUN, HAHOCAIINUX BpPEJ 3/I0POBbIO
4eJI0BeKa M OKpYJKarollel cpee.

ITporpamma no xumuu B 10 —M Kiacce Ha 6a30BOM ypoBHE paccunTaHa Ha 34 yaca B Hememio (1
4ac B HEJIEIIO)
Cpoxk peanuzanuu: 1 yaeOHBIN T

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O TIPEJIMETA
JInyHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl yU€OHOTO MPEAMETa OTPAKAIOT:
dopMHUpOBaHUE YyBCTBA TOPIOCTH 32 POCCUNCKYIO XUMUUYECKYIO HAyKYy.

Bocrniutanue OTBETCTBEHHOE OTHOILEHHS K IPHUPOJIE, OCO3HAHME HEOOXOAMMOCTH 3allUThI
OKpPY’Kalolllel CpeJibl, CTpeMIIEHUE K 3J0POBOMY 00pa3y *KHU3HU.

JloarotoBka K  OCO3HAHHOMY  BBIOOPY  HMHIMBUIYyaldbHOW  0Opa3oBaTeIbHOW  WIIH
npodeccruoHalbHOM TPASKTOPHUH.

YMeHue ynpaBisiTh CBOEH MO3HABATENBHON JIESITENEHOCTBIO.

Pa3BuTHE rOTOBHOCTH K PEIICHUIO TBOPUYECKUX 3374, YMEHUSI HAXOIUTh a/IeKBaTHbIE CIIOCOObI
MOBEICHUS U B3aUMOJCWUCTBUSI C MApTHEPAMH BO BpeMs y4eOHOUN M BHEY4eOHOU NesTeNbHOCTH,
CIIOCOOHOCTH OLIEHHWBATh MPOOJIIEMHBIE CUTyalldd U OTEPATUBHO MPUHUMATh OTBETCTBEHHBIC
pelieHus B Pa3IUYHBIX MOPOAYKTUBHBIX BHUAAX JAEITeNbHOCTH (yueOHas, TOHUCKOBO-
HCCIeIOBaTeNbCKasl, KIyOHasi, MPOEKTHas, KpyXkoBas # T.1.). DopMHpoBaHHE XUMHKO-
9KOJIOTHUECKON KYIbTYpBbI, SBJISIONIEIHCS COCTaBHON YaCThIO SKOJIOTHUECKOHN U OOIIeH KyIbTyphl
Y Hay4HOT'0O MHUPOBO33PEHHUSI.

MeTanpez[MeTm,le pe3yabTaTbl OCBOCHHU IIPOTPaMMBbI y‘{C6HOFO npeamera:



Wcnonp3oBanue YMGHI/If/’I W HAaBBIKOB pa3/IM4YHbIX BHUJO0B MMO3HaBaTEIBLHOM JACATCIIbHOCTH,
MPUMEHCHHE  OCHOBHBIX  METOJOB  TIO3HaHUS  (CUCTEMHOMH(MOPMAIMOHHBIA  aHAJIH3,
MOJEIMPOBAHNUE) ISl U3YUEHMSI Pa3JIMYHBIX CTOPOH OKpY’Karolel AeHCTBUTEIbHOCTH.

Hcnonp30BaHEe OCHOBHBIX HWHTCJICKTYaJIbHBIX onepaunﬁ: aHajin3, CHUHTC3, CpPaBHCHHC,
0000meHune, cucremaTu3aius, GopMyIUPOBAHNUE THITOTE3, BBISIBJICHUE TPHYUHHO-CIICICTBEHHBIX
CBsI3€H, IOWCK aHAJIOTOB, TOHUMaHUE TTPOOJIEMBI.

YMeHue renepupoBaTh UJIEU U PaCIpeeaTh CPEICTBA, HEOOXOAUMBIE I UX PEATU3ALUH.

YMeHnne u3BiieKaTh WHOOPMAIHMIO M3 PA3IMYHBIX HUCTOYHUKOB, BKIIIOUYAs CPEJCTBA MACCOBOU
nH(popMaluy, KOMIIAKT-JUCKU y4eOHOro Ha3zHadeHus, pecypcbl VHTepHeTa; ymeHue cBoOOIHO
IMOJIB30BATbHCA CJIOBApsAMU Pa3JIMYHBIX THIIOB, Cl'[paBOLIHOI\/'I J'IPITGp&TypOfI, B TOM YHCIIC U Ha
AIIEKTPOHHBIX HOCUTEISIX; COOII0IaTh HOPMbI MHPOPMAIIMOHHON N30UpaTEebHOCTH, ATUKH.

VYMeHre mNoab30BaThCd Ha MMPAKTUKE OCHOBHBIMU JIOTMYECCKHUMU IMpPpUECMaAMH, MCETOAaMU
HaOJI0ICHUS], MOJIEIUPOBAaHUS, 00bSICHEHNUS, PELIEHHs Po0JIeM, IPOTHO3UPOBAHUS U JIp.

YMeHust OOBSICHATH SBJICHHUS M TIPOIECCHI COLMAIBHON JCHCTBUTEIBRHOCTH C HAYYHBIX,
COIMATBHO-(PHIIOCOPCKUX TTO3UIINIA; pACCMATPUBATh MX KOMIUIEKCHO B KOHTEKCTE CJIOKUBIIIHXCS
peannﬁ 1 BO3MOXXHBIX IICPCIICKTUB.

VMeHUs BBITIONHATH ITO3HABATEIbHBIE U MPAKTUYCCKUC 3aJaHusd, B TOM 4YHUCIEC C
UCIOJIb30BAHUEM MPOEKTHON JIEATENBHOCTH Ha YPOKaX U B IOCTYITHOM COLIMANbHOMN MpaKTHKE.

VYMeHHe OLeHMBATh C MO3MLIMH COLMAIBHBIX HOPM COOCTBEHHBIE IOCTYNKH U TOCTYIKH
JpYrux JrO/IeH; yMEHHUE clylmarh coO0eceHuKa, TOHUMATh €ro TOUKY 3pEeHHs, IPU3HaBaTh IPaBO
JPYyroro 4ejioBeKa Ha UHOE MHEHUE.

IIpeameTHblIe pe3yabTaThI:

Boimyckauk Ha 6a30BOM ypOBHE HAYUUTCS:

1) packpbiBaTh Ha MpPUMEpax POJib XUMHUA B (DOPMHUPOBAHHH COBPEMEHHON HAYYHOW KapTHHBI
MHUpa U B IPAKTHYECKON JACATEIBHOCTH YEJI0BEKa;

2) IEeMOHCTPHUPOBATh Ha MPUMEpax B3aMMOCBSI3b MEXKIY XMMHEH U JPYTHMH €CTECTBCHHBIMHU
HayKaMu;

3) pacKkpbIBaTh Ha MPUMEpPaX MOJI0KEHHUSI TECOPUU XUMUYecKoro crpoeHust A.M. Bytieposa;
noHuMaTh ¢usnveckuii cmbicn Ilepuomuueckoro 3axona JI.M. MeHneneeBa U Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTh CBOMCTB XMMHYECKHX 3JEMEHTOB M OOpa30BaHHBIX UMH BEIIECTB OT
AJIEKTPOHHOTO CTPOCHUSI aTOMOB;

4) 0OBACHATH NMPHUYMHBI MHOTOOOpa3sWs BEIIECTB Ha OCHOBE OOIIMX MPEACTAaBACHHUA 00 HX
COCTaBE U CTPOCHUH;

5) mpuUMeHSATh MpaBWJIa CHUCTEMATHYECKOW MEKIYyHAPOJHONH HOMEHKIATYphl KakK CpeiCcTBa
pasnuyueHus U UACHTU(DUKAIINK BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

6) COCTaBJIATH MOJIEKYJISIPHBIC U CTPYKTYPHBIE (DOPMYITbI OPTraHUUECKHUX BEIIECTB KaK HOCHTEIEH
nH(OpPMALlUd O CTPOEHUHU BEIIECTBA, €r0 CBOWCTBAX U MPHUHAJICKHOCTH K OMPEICICHHOMY
KJIACCY COECIMHEHU;

7) XapakTepu3oBaTh OpPraHUYECKHE BEIIECTBA [0 COCTaBYy, CTPOCHHUIO W CBOWCTBAM,
yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIEC CBSI3U MEXKy JTAaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;
8) mnpHBOIUTH TPUMEPbl XUMHUYCCKUX PEaKIUi, pPaCKPBIBAIOIIMX XapaKTepHbIC CBONCTBA
TUMIAYHBIX TPEJICTaBUTENEH KIACCOB OPraHMYECKHX BEUIECTB C IIENbI0 MX UACHTU(UKAIMH U
00BsICHEHUS 00JIACTH TPUMEHEHUS;



9) mpOrHO3MpPOBaTH BOZMOXHOCTh IPOTEKAHUSI XUMHUUYECKUX PEAKLUI Ha OCHOBE 3HAHUIA O THUIIAX
XMMUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U MX PEaKIIMOHHON CIIOCOOHOCTH;

10) ucmonb30BaTh 3HAHUS O COCTaBE, CTPOCHUM W XUMHYECKUX CBOWMCTBAX BEIIECTB IS
0€3011aCHOTO MPUMEHEHUS B IPAKTHUECKOM NEeSITeIbHOCTH;

11) Bnagere mnpaBWIaMH OE30HACHOTO OOpAIlECHHS C €AKMMH, TOPIOYUMH W TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMH OBITOBOM XHMHU;

12) mpencraBiATh MyTH PEHICHUS TJIOOAJIBHBIX IMPOOJEM, CTOSIIMX IEPEl YEIOBEUCCTBOM:
HKOJIOTUIECKUX, YHEPTETUIECKUX, CBIPHEBBIX, U POJIb XUMHUH B PELIICHUH ITUX MTPOOIIEM.

BrinmyckHuk Ha 6a30BOM ypOBHE MOJTYYUT BO3ZMOKHOCTH HAYUUTHCS:

1) wutrocTpUPOBaTH HAa MPUMEPaX CTAHOBJICHUE M 3BOJIOIMIO OPraHWYECKONH XMMHH KaK HAyKd
Ha pa3UYHBIX UCTOPUUECKHUX dTaNax €e pa3BUTHS;

2) WCIOJB30BaTh METOJbI HAYYHOTO TIO3HAHUS MPH BBIIOJHEHHH MPOCKTOB M y4eOHO-
HCCTIE0OBATENICKUX 3a/ad 10 H3YYEHUIO CBOWCTB, CIIOCOOOB TOJIYYCHHS] U PACHO3HABAHHS
OpPraHUYECKUX BEIIECTB;

3) 0OBSICHATH TPUPOIY U CIIOCOOBI 00Pa30BaHUS XUMHUECKOW CBSI3H: KOBAJICHTHOM (ITOJIIPHOIA,
HETIOJISIPHOW), MOHHOM, METaJUTMYECKOM, BOJOPOJHOW — C IIENIbIO OMPECTICHUS XUMHYECKOU
AKTUBHOCTH BEIIECTB;

4) ycTaHaBIWBaTh TE€HETHYECKYIO CBSI3b MEKAY KiIacCaMH OPTaHMYECKMX BEIIECTB IS
000CHOBAaHMSI TPUHIMIHAIBHOW BO3MOXKHOCTH TOJYYCHHUS] OPraHHUYECKUX COCIWHECHUM
3a/IaHHOTO COCTaBa M CTPOCHUS;

5) ycraHaBiIMBaTh B3aUMOCBS3M MEKIY (aKTaMu W TCOpPHEH, NMPUUYUHONW M CIICACTBUEM IPH
aHanu3e TPOOJEMHBIX CHUTyalluid W OOOCHOBAaHWM NPHUHUMAEMBIX PEIICHWHA Ha OCHOBE
XUMHUYECKUX 3HAHUU.

6) TpUMEHSTH ITPaBHUJIa TEXHUKH 0€30MaCHOCTH B KAOWHETE XMMHU;

7) WCTHoNB30BaTh IS TO3HAHUS OKPYXKAIOIIET0 MHpPa Pa3InYHbIX METOJ0B (HaOIIOICHHE,
U3MEpEeHUE, OMBIT, IKCIIEPUMEHT, MOJCIIMPOBAHUE U JIP.);

8) mpUMeHeHHH MPAKTHYECKUX U JTaDOPATOPHBIX pabOT M IKCIIEPUMEHTOB Ui J0Ka3aTeIbCTBA
BBIJIBUTAEMBIX MTPEIOJIOKEHUI; OTMCAHUN PE3YIbTATOB 3TUX PaboT;

9) pacro3HaBaTh XMMUYECKHE BEIIECTBA [0 XapaKTEPHBIM MPU3HAKAM;

10) npoBOIUTH pacuyeThl Ha OCHOBE YPAaBHEHHH pPEaKIUil, YMEHHH BBIYUCIIATH: KOJHYECTBO
BEIECTBA, 00BEM MM Maccy MO KOJMYECTBY BEIIECTBa, O0OBbEMY WM MAacce pEeareHToOB H
MPOJIYKTOB peakluu (HaXOAUTh O0bEeM raza Mo KOJMYECTBY BEIIECTBA, Macce WIH 00beMy
OJIHOTO M3 PEareHTOB WJIH MPOYKTOB PEaKIuu);

11) y3HaBaTh OCHOBHBIC HANIPABJICHHS PA3BUTHUS XUMUH.

COJEPXKXAHUE YYEBHOI'O ITPEIMETA
YuutsiBas CJIOKMBIIYROCA CUTYAIUIO C KOpOHaBHPYCHOﬁ I/IH(I)GKI_IPICI;'I, B Ha4aJIC rojJa

OpraHM30BaHO TIOBTOPEHUE COJIep:KaHus 0Opa3oBaHusi, 0CBOCHHOro yyamumucs B 2019-2020
y4eOHOM rojly B yCJIOBUSAX AUCTAHIIMOHHOTO 00ydeHus. Yachl MOBTOPEHHUS HE BbI/ICIECHBI B
OTJIENIbHBIE YPOKH, a SIBJIIIOTCS YaCTHIO YPOKOB.

Pazaen 1. TEOPETUYECKUE OCHOBBI OPT AHUYECKOM XUMMU (44)

Tema 1. Teopust OCHOBBI OpraHMYECKONW XUMUU (41)

dopMupOBaHNE OPraHUYECKON XMMUHU KaK HayKu. Teopust CTpOEHUs! OPraHUYECKUX COEANHEHNN
A. M. DbymepoBa. VYrueponnelii ckener. Pagukansl.  @DyHKIHMOHAIBHBIE  TPYIIIBL.
I'omonornueckuii psa. I'omonoru. CrpykrypHas wusomepus. HomeHknaTypa. OieKTpoHHas
IpUpOJa XMMHUYECKHX CBSI3eH B OpraHMYecKux coenuHeHusax. Knmaccupukamus opraHnueckux

COEIMHEHUI.



HemoHctparmu. OOpa3mpl  OpraHUYecKMX BEUIECTB W MaTepuajoB. MoJenu  MOJEKYI

OpraHMYECKUX BEUIECTB. PacTBOPUMOCTb OpraHMYeCKHX BEIIECTB B BOJAE M HEBOJHBIX
pactBopureinsx. [InaBnenue, o0yrnuBaHue U TOpeHUe OPraHUYECKUX BEIECTB.

Obyuarowuiics 00uCeH yMems.:

OOBSCHATD, TOYEMY OPraHMYECKYI0 XHMHUIO BBIICIWIM B OTIACIHBHBIA paszfes XUMHH.
[lepeuncnsiTb OCHOBHBIE MPEANOCHUIKA BO3HUKHOBEHUS TEOPUU XHMHMUYECKOIO CTPOEHUS.
Paznnuath TpM OCHOBHBIX THIA YIJIEPOJHOIO CKEJeTa: pa3BETBIIEHHBIN, HEPAa3BETBJICHHBIN U
nukiauyeckuil. OnpenensTh HajaMyue aTOMOB YIJIEPOJA, BOJAOPOJAA M XJOpa B OPraHUYECKUX
BelleCTBaX. Pa3nuyarh NOHATHUS «AJEKTPOHHAs OO0O0JOUYKa» U «AJIEKTPOHHAs OpOUTAIbY.
N300paxkaTh 3JIEKTPOHHBIE KOH(PHUTYpAIMd aTOMOB DJJIEMEHTOB 1-ro0 W 2-r0 TMEpHoJOB C
MIOMOIIBI0 3JEKTPOHHBIX M TIpa@UuecKux 3JIEKTPOHHBIX (opmyn. OOBSICHITH MEXaHU3M
o0Opa3oBaHusl U OCOOEHHOCTU G- U T- cBsA3eil. OmnpenensaTs NPUHAAIEKHOCTh OPraHUYECKOro
BEIIECTBA K TOMY UJIM MHOMY KJIACCy 110 CTPYKTYpHOH popmyrie

Paznen 2. YIJIEBOJOPO/BI (10 u)

Tema 2. [IpenenbHbIe YTrIeBOIOPOIBI (aTKaHbI) (249)

Crpoenne ankanoB. ['omonormueckuii psa. Homenknatypa m uzomepus. dusmdeckue u
XUMUYECKME CBOMCTBA ankaHOB. Peaknus 3amemenus. [lomyueHune m npuMeHEHHE AlKaHOB.
TlousiTHe 0 MUKIOAIKAHAX.

JlemoncTpanmy. B3peiB cMecu MeTaHa ¢ Bo3ayxoM. OTHOLICHHE alIKaHOB K KUCJIOTAM, IEI0YaM,
pacTBOpYy NepMaHraHara Kajius 1 OpoMHOM BOJE.

JlaGopaTopHble onbITEL. M3roToBIEeHNE MoJiee MOJIEKYJT YIJIEBOAOPOJOB u

raJorc¢HIpous3BOJHBIX.

PacueTHple 3agaun. HaXO)I(I[eHI/Ie MOHGKyanHOﬁ (bOpMynBI OpraHn4eCKoro COCIUHCHUS II0

Macce (00beMy) IPOTYKTOB CrOpPaHUSL.

Obyuarowuiicst O0NdNCeH ymemn.

OOBACHATh MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJl QKaHOB HAa OCHOBE MPEJCTaBICHUH O
rubpuanzanuu  opOutaneid aroma yriaepoda. M3rortaBiuBaTh MOJAEIM MOJEKYJd alKaHOB,
PYKOBOJICTBYSACH TEOPUEN XMMUYECKOTO CTPOCHUSI OPraHMYECKUX BellecTB. OTn4aTh roMOJIOTH
OoT u3omepoB. Ha3piBaTh ankaHbl 10 MEXIAyHapOIHONW HOMeHKIaType. COCTaBISTh ypaBHEHUS
XUMHUYECKUX PEAKIUHN, XApAKTEPU3YIOIIMX XUMUYECKHE CBOMCTBA METaHA M €ro T'OMOJIOIOB.
Pemats pacuéTHble 3a1a4u Ha BHIBOJ (JOPMYIIBI OPraHMYECKOTO BEIIECTBa

Tema 3. HenpenenbHble yrieBoa0po st (4 1)

Anxensl. Ctpoenue ankeHoB. ['omonormueckuil pan. Homenknarypa. M3omepusi: yriaepoHoi
LIENIH, TOJOXKEHUE KPAaTHOM CBSI3W, LIUC-, TPaHC-U30MepHus. XUMHYECKHUE CBOMCTBA: pPEaKINU
OKHUCIIEHUs, IPUCOEANHEHUS, nonumepu3auuu. [Ipumenenne ankeHoB. Ankaauensl. CTpoeHHe.
CaoiictBa, npumeHeHue. Ilpupoansiii kayuyk. Ankubbl. CTpoeHue aunerusieHa. ['omosoru u
n3omepsl. Homenknarypa. @usnueckue U XMMUYECKUE CBOWCTBa. Peakuuu mpucoennHEeHHs] U

3aMCIIICHUS. HpI/IMCHCHI/IC.



Jemoncrparmu. [lonyuenue anerunena kapOuaHbIM criocoOoMm. B3aumoneiicTBue anertuiieHa c

pacTBOpOM IepMaHraHaTa Kaius u OpomMHOU Bomoi. ['openue anerunena. Pasnoxkenue kaydayka
IIpY Harpe€BaHWU U UCIIBITAHUE IIPOLYKTOB Pa3jIOKEHUS.

[IpakTuueckas padora. [loayyeHue 3TuieHa U U3y4eHUE ero CBOMCTB.

Obyuarowuiics 00uCeH yMems .

OOBSCHATH TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl J3THWJICHA Ha OCHOBE IPEICTABICHUH O
rUOpUAM3aIM ATOMHBIX opOHTaneil yrieponaa. M3o0paxkars CTpyKTypHBIE (OPMYIIBI aTIKEHOB H
WX HM30MEpOB, HA3bIBATh AJIKCHBI MO0 MEXIYHAPOIHOW HOMEHKJIATYpPE, COCTaBIATH (OPMYJIBI
QJIKCHOB I10 WX Ha3BAHUSIM.

CocTaBiaTh ypaBHEHUSI XHUMHUYECKHX PEAKIUN, XapaKTePU3YIOIIUX XUMHUYECKHE CBONCTBA
ankeHoB. [lomywyaTe sTwiieH. Jloka3biBaTh HEMPEAEIbHBIA XapakTep JTHJIEHA C IMOMOIIBIO
KaueCTBEHHOW peakiuu Ha KpaTHbie CBs3U. COCTaBISITH YpaBHEHUS XUMHYECKHUX PEaKIIUM,
XapaKTEPU3YIONIUX HEMpeAeNbHbIN XapakTep ankaAueHoB. OOBSICHATH SP-TUOPHAMU3AIUIO U
MIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl alleTUJIEHA, Ha3blBaTh TI'OMOJIOTH alleTUJeHa IO
MEXAYHApOAHOW HOMEHKJAType, COCTaBJISITh YypaBHEHHsS pPEaKIHil, XapaKTepU3YIOUINX
XMUMHUYECKHE CBOMCTBA alleTUJIeHa

Tema 4. ApomaTrueckue yrieBoaopoisl (apeHsl) (2 )

Crpoenue 6ensona. M3omepus u HomeHknarypa. @usndeckue 1 XuMUYeCcKre CBOWCTBA OeH301a.
I'omomnoru 6ensona. ['eHeTnyeckas CBsI3b apOMaTHUYECKUX YIJIEBOJAOPOJIOB C APYTUMHU KilaccaMu
YIJIEBOJIOPOIOB.

JleMoHcTparmu. beH3oi kak pacTBOpUTENb, ropeHrne 6eH3ona. OTHomeHue 6eH301a K OpOMHOM
BOJIE M PACTBOPY NepMaHranara Kajius. OKUCIeHUe TOIyoa.

Obyuarowuiicst O0NdHCeH ymemn.

OOBACHATH DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIeKYNbl OeH3o:a. M300paxkarh
CTPYKTYpHYIO hopmyy OeH30J1a IByMs ClTOCOOaMH.

OObsACHATh, KaK CBOMCTBa OeH30i1a OOYCIOBJIEHBI CTPOCHHEM €ro MoJjekyibl. COCTaBIsATh
YpaBHEHHUS peaKkiui, XapaKTepU3YIOIINX XUMHUECKUE CBONCTBA OEH30J1a U €r0 TOMOJIOTOB
Tema 5. IIpupoaHbie HCTOYHUKH YIIIEBOI0POIOB (2 U)

[Ipupoansiii raz. Hedts u Hedrenponykrel. dusnueckue cBoiictBa. CrocoObl mnepepadoTKu

HedTH.

JemoHcTparmu. O3HaKoMJIeHHE ¢ 00pa3liaMy IPOLYKTOB HeTernepabOTKH.

Obyuarowuiics 00N4CeH yMemby.:

XapakTepru30BaTh COCTAB MPUPOJHOTO I'a3a U NOMYTHBIX HEPTSIHBIX I'a30B.

XapakTepu3oBath crocoObl mnepepaboTkn HedpTu. OOBACHATH OTIMYME OEH3MHa NPAMOii
MIEPEroHKU OT KPEKHHT - OCH3MHA.

Paznen 3. KUCJIOPOJICOJEPXKAIIME OPTAHUYECKUE COEJIMHEHMA (11 1)

Tema 6. Cruptsl U peHosl (34)

OnHoaromHble mpenenbHble  cnupThl. CTpoeHHe MOJeKyl, (YHKIMOHAJIbHAS —TpYIIa.
Bopopoanas cs3b. M3omepus u HomeHknatypa. CBolicTBa MeTaHoja (9TaHOIA), MOJIyYeHHE U
npuMeHeHne. PU3NOJIOrHYecKoe JIeHCTBHE CIIUPTOB HAa OPraHU3M yelloBeKa. MHOToaTOMHBbIE

CIIMPTEI. 3TI/IHGHTJII/IKOHB, TJIIMIOCPUH. CBOﬁCTBa, IMPUMCHCHUC. DeHOJIBI. CTpOCHI/IC MOJICKYJIbI



¢denona. BaumHoe BIUsiHEE aTOMOB B MOJIeKyse Ha npumepe ¢eHona. CroiictBa. TOKCHYHOCTD
¢enona u ero coenuHeHuil. llpumenenme ¢Qenona. ['eneTnueckass coUpTOB W (eHONA C

yrieBogopoaaMu. JemoncTpanmn. B3aumoneiictBue ¢enona ¢ OpoMHONH BOJOW M pacTBOPOM

TUAPOKCUA HATPUS
JlaGopatopHble onbITel. Oxucnenue 3taHona oxcugoMm menu(Il). PacTBopenme rnmuepuna B
BoJIe U peakius ero ¢ ruapokcuaom meau(Il). Xumuueckue cBoiicTBa GeHona

Pacuernpie 3amaum. PacueTsl 10 XHMHUYECKHUM YpaBHCHUAM, HOpH YCIOBUHM HYTO OAHO U3

pearupyroIiux BeIecTB JaHO B U30BITKE.

Obyuarowuiics 004CeH yMems.:

N3obpaxate 001Iyto GopmMyay OJHOATOMHBIX MpPeAeTbHbIX cUpPTOB. OOBSICHATH 00pa3oBaHUE
BOJIOPOJIHOM CBSA3M U €€ BIMSIHME Ha (pu3nueckue cBoiictBa cnupToB. COCTaBISTh CTPYKTYpPHBIE
(GbopMyNibl CIMPTOB M MX H30MEPOB, Ha3blBaTh CIHUPTHI MO MEXKIYHApPOJHOM HOMEHKJIAType.
OOBSICHATh 3aBUCHMOCTh CBOWCTB CIUPTOB OT HaW4us (QyHKuHoHanbHOW Tpymmsl (-OH).
CocTaBiATh ypaBHEHMS pEaKIUM, XapaKTEPU3YIOIMX CBOWCTBA CHMPTOB M HX NPHUMEHEHHE.
XapakTepru3oBaTh (PU3UOIOTHYECKOE NEHCTBHE MeTaHoJa W dTaHoyia. COCTaBIsATh YpaBHEHUS
peakiuii, XxapakTepU3yoIUX CBOMCTBA MHOTOATOMHBIX CIHPTOB, M MPOBOJUTH Kaue€CTBEHHYIO
peaKkiuo Ha MHOroaToMHbIE cUPThl. OOBSACHATH 3aBUCUMOCTh CBOMCTB (peHOIA OT CTPOEHHS
€ro MOJIEKYNIbI, B3aMMHOE€ BIIMSHHE aTOMOB B MoJieKyle Ha mnpumepe ¢enona. CocTaBisiTh
YpaBHEHHUS peakiuii, XapakTepu3yIoIMX XUMHUUECKe cBolcTBa (heHoa

Tema 7. Anbaeruipl, KETOHbI, KAPOOHOBBIE KUCIOTHI (3 1)

Anpnerunpl.  Keronel. CtpoeHue MoJiekyn. @yHKUMOHabHasg rpynna. HM3omepus wu
HOoMeHKatypa. Dopmanbaerua u aneTanbIerul: CBONCTBA, NOJydeHHE U MPUMEHEHHe. ALIETOH
— mpencTaBuTeNb KeToHOB. [Ipumenenne. OgHOCOCTaBHBIE TPEaE/IbHbIE KAPOOHOBBIE KHCIOTHI.
Crpoenune wmoJiekyn. @DyHKIMOHaNIbHAs rpymnna. M3omepus u HoMmeHkinatypa. CBolicTBa
KapOoHOBBIX KuciOT. IIpumenenme. KpaTkue cBeaeHus O HeNpeneabHbIX KapOOHOBBIX
KHCIoTax. ['eHeTHdeckasl CBSI3b KapOOHOBBIX KHCIOT C JAPYrUMH KJIAacCaMH OPraHuYecKhX
COEIUHEHUMN.

JIeMOoHCTpalMu. HonyquHe JTaHajisl OKHCJICHHEM »JTaHoJia. BzamMojeiicTBue MeTaHas

(sTaHais) ¢ aMMuadHbIM pacTBopoM okcuaa cepeopa (1) u ruapokcumom meau (I1). PactBopenue
B allCTOHE Pa3JIMYHBIX OPIaHUYECKUX BEIICCTB.

PacuerHble 3a7a4M. Or[pez[eneHI/Ie MaccoBOM MK 00BbEMHOM J0JIK BbIXOJa MPOAYKTA PCaKIUU OT

TCOPECTUYCCKHU BO3MOIKHOTO.
IIpakTuyeckas pa60Ta «HonyquI/Ie U CBOMCTBa Kap6OHOBBIX KHUCJIIOT».

Obyuarowuiics 00NHCEH yMemby.:

CoctaBnsaTh (GopMysbl H30MEPOB M TOMOJIOTOB allbJIETHJIOB U Ha3bIBaTh UX MO MEXKIYHApPOTHOU
HOoMeHKJarype. OOBSCHATH  3aBUCHUMOCTb  CBOMCTB  albJAETHIOB OT  CTPOCHHS  HX
¢byHkumoHanbHON Tpynnbl. [IpoBOANTH KauecTBEHHbIE peakiuu Ha anblaeruipl. CocTaBisATh
YpaBHEHHS peakIMif, XapaKkTepu3yIOIIUX CBOWCTBA anbaeruaoB. CocTaBisATh (GOpPMYIIbI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX KUCIIOT U Ha3bIBAaTh UX 110 MEXKIYHAPOJHOW HOMEHKJIATYpe.
OOBSICHATH 3aBUCUMOCTb CBOHCTB KapOOHOBBIX KHCJIOT OT HANNYMS (DYHKIIMOHAIBHOM TPYHITHI (-

COOH). CocraBnsiTh ypaBHEHHsI peaKiMi, XapaKTEPU3YIOUIMX CBOMCTBA KapOOHOBBIX KHCIIOT.



ITosry4aTh yKCYCHYIO KUCIOTY M JOKa3blBaTb, 4YTO 3TO BEHIECTBO OTHOCUTCS K KJIACCy KUCIOT.
OTinyaTh MypaBbUHYIO KHCIOTY OT YKCYCHOM C IOMOIIIbIO XUMUYECKUX PEAKIIUI.

Tema 8. Cnosxusie 3¢upsL. XKupsl. (29)

XKupsl. Haxoxnenne B mnpupone. CpoilictBa. Ilpumenenue. Morouue cpenctBa. IlpaBuna
0e30macHOro 0OpalIeHns Co CPEeACTBAMH OBITOBON XUMMUU.

JemoncTparmu. PacTBOpUMOCTh  KUPOB, JTOKA3aTENbCTBO WX HENPEICIBHOTO XapakTepa,

oMbUIeHUE KUPOB. CpaBHEHNE CBOMCTB MbLJIa 1 CHHTETUYECKUX MOIOIIUX CPEJICTB.
Obyuarowuiics 00uCeH yMems.:

CocraBnarh ypaBHEHHsS peakuuit sTepuduranun. OOBICHATH OHUOJOTHYECKYIO POJIb KHUPOB.
Colmronath paBuiia 6€30MacHOT0 0OpaIIeHHs CO CPEeICTBAaMU OBITOBON XUMHUH

Tema 9. YrieBossr (39)

I'moko3a. Crpoenue monekynsl. ColictBa rmoko3bl. IIpumenenue. Caxapoza. CBoiicTBa,
npuMeHeHne. Kpaxman M 1euiroo3a — NpPeACTaBUTENN IPUPOJIHBIX MOJUMEpoB. Peakius
NOoJIMKOHACHCAaMu. DuU3nMYeckrue M XHUMUYECKHEe CBoMcTBa. HaxokaeHue B MOpHUPOE.
[IpumeHeHne. AneTaTHOE BOJIOKHO.

JlemoHcTparmu. B3aumoseiictBue rToko3sl ¢ ruapokcuaom Mmeaum  (I1). B3ammomeiicTBue

TJIIOKO3bI C aMMHAYHBIM pacTBOopoM okcuaa cepebpa (l). BsammoneiicTBue caxaposbl C
THJIPOKCHIOM Kanblus. B3aumopnelcTBue Kpaxmana ¢ WomoM. [maponmus  kpaxmana.

O3HakoMJieHHEe ¢ 00pa3liaMu IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

JlaGopaTopHble OnbITEI. B3anmoeicTBue caxapo3bl € THAPOKCHUIOM KaJbITHs.
[IpuroToByieHHE KpaxMaabHOIO KIEHUCTEpA U B3aUMOJEHCTBHUE ¢ HOJAOM. [ Mapoamn3 kpaxmana.
O3zHakomJieHHEe ¢ 00pa3liaMu MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH

[IpakTnyeckas pabora. Perienne sKcnepuMEHTANbHBIX 3a/1a4 Ha MOJIyYeHHE M paclo3HaBaHHE

OpPraHUYeCKUX BEIICCTB.

Obyuarowuiicss 00NdCeH ymemy.

OOBACHATH OHMOJIOTMYECKYIO POJIb TIIFOKO3bI. [IpakTHyecku qOKa3bIBaTh HATHUUE
(GYHKIIMOHATBHBIX TPYIII B MOJIEKYJIE TJIFOKO3HI.

OOBsACHATh, KaK CBOICTBa caxapo3bl CBS3aHbl C HauMuueM (QYHKIHOHAJIBHBIX TPYII B €&
MOJIEKYJIE, u Ha3bIBaTh obnactu MPUMEHEHUS caxapo3bl. CocrtaBnsTh
ypaBHEHUSl peaklui, XapaKTepU3YIOIINX CBOMCTBA caxapo3bl. COCTaBIATh YpaBHEHUS peaklui
THJIPOJIM3a Kpaxmalla M TIOJMKOHICHCAIIMM MOHOCAaxapuaoB. [IpOBOJUTH KaueCTBEHHYIO
PEaKIIMIO Ha Kpaxmal

Paznen 4. ABOTCOAEPXKAIIUE OPTAHUYECKUE COEJJUHEHUA (5 1)

Tema 9. AMUHBI 1 aMUHOKHUCIOTHL. benku (54)

Awmunbl. CtpoeHue Mmolekynl. AmuHorpynmna. Ouznyeckue ¥ XMMUYECKHe CBOWCTBA. AHUIIMH.
CpoiicTBa, mnpuMeHeHue. AMHMHOKHUCIOTHL. M3omepuss u  HOMeHknaTypa. CBoiicTBa.
AMUHOKHUCIIOTHI Kak aMm(pOTepHbIE OpraHnyecKue coenuHeHus. [Ilpumenenue.

benku — mpupogusie monumepsl. CoctaB u crpoeHue. dusnueckue U XUMHUYECKHUE CBOMCTBA.
[IpeBpaienue 6enKOB B OpraHu3Me. Y CIeXH B U3YUYCHUU M CUHTE3e OETKOB. XUMUS U 370POBbE

YCJI0BCKaA. .HeKapCTBa. HpO6J’I€MLI, CBA3AaHHLIC C IPUMCHCHUCM JICKAPCTBCHHBIX MPCIIaAPaTOB.



JleMoHcTpaIym. OKpaCKa TKaHU  aHWJIMHOBBIM  KPaCHUTCJICM. ,HOKa?:aTeJIbCTBO HaJIM4YuA

(GYHKIMOHATIBHBIX TPYII B PACTBOPAX aMHHOKHUCIIOT.

JlaGopatopHble onbITH LIBeTHBIE peakunn Ha 0Ky (OMypeToBast U KCAHTOIIPOTEHHOBAS).

Obyuarowuiics 00uCeH yMems.:

CocTaBiTh ypaBHEHMsI peaklUil, XapaKTepU3YIOUIUX CBONCTBA aMHUHOB.

OOBACHATH 3aBUCUMOCTb CBOMCTB AMMHOKHUCJIOT OT CTPOEHUS X (QYHKIIMOHAJIbHBIX TPYIIIL.
HazbiBaTh aMUHOKHUCIIOTBHI MO MEXIyHApPOIHOM

HOMEHKJIATYpPE U COCTaBJISITh YpaBHEHUS pPEaKLMH, XapaKTEpPU3YIOLIUX UX CBOMCTBA.
OOBACHATH OMOJIOTUYECKYIO POJIb OEJIKOB U MX IpeBpalleHuil B opranusme. [IlpoBoants
[BETHBIC PEAKIIUH Ha OCJIKH.

OOBACHATH OMOJIOTUYECKYIO POJIb HYKJIEMHOBBIX KUCIIOT.

[Tonb30BaThbcst HHCTPYKLKEN K JIEKaPCTBEHHBIM Ipenaparam

Pazaen 5. BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS (4 u)

Tema 10. CunrteTnueckue noaumMeps (4 1)

[lonsiTHE O BBICOKOMOJIEKYNIPHBIX coeauHeHusX. [lonmumepsl, mNoiydaemble B peaKIUsAX
nonmMepuzati. Ctpoenue mosekyn. [onustunen. Homunponuien. denondopmanbieruisbie
cMmogil.  CuHTeTnMdeckue Kkaydykd. CTpoeHHe, CBOWCTBA, TMOJYyYE€HHE W TMPUMEHEHHE.
Cunrernueckue BosiokHa. Kanpos. JlaBcaH.

Jlemoncrparmu. OOpasiisl M1acTMace, CAHTETUYECKUX KayuyKOB U CUHTETUYECKUX BOJIOKOH.

IIpakTrueckas padora. Pacmo3zHaBaHue 1iacTMace ¥ BOJIOKOH.

Obyuarowuiicst O0NNCeH ymemy.
3anuchiBaTh YpPaBHEHUS pEaKIUW MOJUMEPH3AlMUM. 3aluChiBaTh YPaBHEHUS pPEaKIMil
MOJIMKOHICHCALIUH.

Pacno3naBarts OpraHu4e€CKUeC BEIICCTBA, HCIIOJb3YA KAYCCTBCHHBIC pCaKIUN

YUYEBHO-TEMATUYECKHWM IJIAH

KonnuecTtBo mpakTUyecKux U
KonuuectBo wacon
Ne KOHTPOJIBHBIX paboT
Tema
n/m U3 HUX
BCETO KOHTPOJIbHBIE | PAKTUYECKHE
TEOpUs | mpakTuKa
1. | Teopurnueckue
OCHOBBI OpPTraHUYECKOMH 4 4 - - -
XUMHH.
2. | YrieBoaoposl. 10 8 1 1 1
3. | Kucnopoaconepsxariue
OpraHUYeCcKHe 11 9 2 - 2
COEJIMHEHUSI.
4. | AzoTconepxkariue
OpraHMYECKHe 5 4 - 1 -
BEIIECTBA.
5. | Xumus nonumepos. 4 3 1 - 1
BCEI'O: 34 28 4 2 4




