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PABOYAS ITPOI'PAMMA
no xumum, 10 kiacc, 2021- 2022 y4eOHblii roa
(peasm3anusi CTAHAAPTOB BTOPOI0 MOKOJIeHHsI, 0a30BblIil YPOBEHb)

PaGouas nporpamma no XuMuu pazpaboTaHa Ha OCHOBAaHUU:
1. ®enepanbHOTO TOCy1apCTBEHHOI0 00Pa30BaTEIBLHOTO CTaHAAPTa CPEHETO OOIIEro
00pa3zoBaHus, YTBEPKIECHHOTO IpHKa3zaMu MUHUCTEpCcTBa oOpa3zoBanus u Hayku PD Ne 413 ot
17.05.2012, Ne 1645 ot 29 nexabps 2014 r.
2. OOIT OO0 YOV «lIpaBocnasnas rumHasusi Bo uMs [Ipenogoonoro Ceprus Pamonexckoroy»
(www.orthgymn.ru).
3. [IporpaMMBbI cpeTHETro MOTHOTO 00IIero 00pa3oBaHus MO XUMUH (0a30BBIM YPOBEHB)
«Paboune nporpammel. Xumusi. 10-11 xnaccer. [Ipeamernas muaus yueonukos ['.E. Pynsurtuca,
@.I'. Genbamana. bazoBblli ypOBEHb).
4. PaGouas mporpamma 1o Bocnutanuio yuamuxcs [IpaBocinaBHoil rumHazuu
(www.orthgymn.ru).

Pabouass mporpamMma opueHTHpOBaHA Ha WCMONb3oBaHue ydeOHukoB: [.E. Pymsurtwhc,
O.I". Penpaman «Xumusa» 10 knacce, u3narensctBo «lIpocsemenner», 2020 rog u paccunTada Ha
36 gacos (36 yueOnble Henenu B rof). [IporpamMmoit mpeaycMOTpeHO POBEICHHE KOHTPOJIBHBIX
U TIPAaKTHYECKuX padorT.
PaGouas nporpamma no XMMHUH COCTaBJIEHA HA OCHOBE:

e (yHIaMEHTAIBHOTO sipa O0IIero 0Opa3oBaHus;

e @denepalibHOTO TOCYJApCTBEHHOIO0 00pa30BaTENbHOIO CTAaHJApTa CpPEJHETro OOIIero
oOpa3oBaHus;

e OcHoBHOI 00Opa3zoBarenbHON porpamMMbl COO rumuasuu (y1B. 31.08.2020);

e IIPOrpaMMbl JyXOBHO-HPABCTBEHHOI'O Pa3BUTHUS U BOCIIUTAHUS THMHA3UU.

W3yuenne XuUMMM Ha YpOBHE CpelHero oOmero o0pa3oBaHMs  HAaIpaBlICHO Ha
JOCTHIXKCHUE Uenell;

* OCBOCHHE 3HAHHUH O XMMHUYECKOW COCTaBJIAIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpA,
BOKHEHIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPUSIX;

* OBJAJICHHE YMEHUSMH IIPUMEHSATH MOJYUYEHHbIE JaHHBIE A7 OOBSCHEHUS Pa3HOOOpPa3HBIX
XMMHYECKHX SIBICHUI U CBOMCTB BEIIECTB, OLEHKH POJIM XUMHHU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHH U TOTy4YEeHUH HOBBIX MaTEpUAJIOB;

* pa3BUTHE I103HABATEJIbHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITENILHOTO NMPHOOPETeHUsT XUMHUECKUX 3HAHMH C HCIOJIb30BAaHHEM Pa3IHMUHBIX
HCTOYHUKOB MH(OPMAIIUH, B TOM YHCIIE€ KOMIbIOTEPHBIX;



¢ BOCIIUTAHHUC Y6G)KIICHHOCTI/I B IIO3UTHUBHOU poJii XHUMHUHU B JKHU3HHU COBPEMCHHOI'O
o01iecTBa, HEOOXOIUMOCTH XUMHUYECKH T'PAMOTHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
OKpY>Karolleu cpeae;

* IIPUMEHEHUE IOJyUYEHHBIX 3HAHUN U YMEHHUH AJ11 0€30I1aCHOTO HCII0JIb30BaHUs BEILIECTB U
MaTepUaIOB B OBITY, CEJIBCKOM XO3SMCTBE M Ha MPOU3BOACTBE, PEUICHUS MPAKTUYECKUX
3a1a4 B HOBCCHHGBHOfI JKHU3HU, TPCAYNPCIKICHUA SIBJICHI/II;'I, HAaHOCAIIUX BpCO 3J0POBBIO
YeJI0BEKa U OKPY KalolIen cpere.

IIporpamma no xumum B 10 —M kJ1acce Ha 6a30BOM YPOBHE paccuuTaHa Ha 36
yacoB B HeJearo (1 yac B Helelo)
Cpok peanuszanum: 1 yueOHbIi roj

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O TIPEJMETA

Jluunocmusle pe3yivmanmsl OCBOCHUS IPOTPAMMBI Y4EOHOTO TIPEeIMETa OTPAXKAIOT:
1. ®opMupoBaHUE YyBCTBA FTOPAOCTH 32 POCCUNUCKYIO XUMHUYECKYIO HAYKY.

2. BocnutaHue OTBETCTBEHHOE OTHOLIEHHMS K MPHUPOJE, OCO3HAHME HEOOXOJMMOCTH 3alllUThI
OKpY’KaroLlel cpefibl, CTPEMIIEHHE K 3J0pPOBOMY 00pa3y KU3HHU.

3. [TonrotoBka K  OCO3HAaHHOMY BBIOOPY HMHAMBHIYyaldbHOH  00pa30BaTeNbHOW MM
poQecCHOHATIBHON TPAeKTOPHUU.

4. YMmeHue ynpaBisiTh CBOEH IT03HABATEIBHOMN AESITEIbHOCTBIO.

5. Pa3BuTHe rOTOBHOCTH K PEIIEHHIO TBOPUECKUX 3a]ad, YMEHHUS HaXOJUTh aJIeKBAaTHbIE CIOCOOBI
MOBEJICHUS U B3aMMOJICHCTBHSI C MapTHEPAMHU BO BpeMsl Y4eOHON M BHEYUYEOHOW /IeATEeIbHOCTH;
CIIOCOOHOCTH OIICHUBATh IMPOOJIEMHBIE CUTYallMd M ONEPATHBHO IMPUHUMAaTh OTBETCTBEHHBIE
pelieHus B pa3IMYHBIX MPOAYKTUBHBIX BHJAX JeATElIbHOCTH (y4deOHasi, IOMCKOBO-
uccleioBaTenbCcKas, KiyOHas, NpOEKTHas, KpykkoBas U T.1.). DopMuUpoBaHME XUMHKO-
HKOJIOTHUECKON KYJIbTYPHI, SBIISIOIIEHCS COCTABHOM YacThIO 3KOJIOTMYECKON U 00 KYIbTypbl
Y Hay4YHOI'0 MUPOBO33PEHHUS.

Memanpeomemmubie pe3yibmampl OCBOCHUS IPOTPAMMBI yU€OHOTO MpeIMeTa:
1. Hcnonb3oBaHMEe yYMEHUI W HaBBIKOB DA3JIMYHBIX BHUJOB II03HABATEIBHOM JEATEIBHOCTH,

NPUMEHEHHE  OCHOBHBIX ~ METOJOB  MO3HaHHWS  (CHCTEMHOMH(OPMAIMOHHBIM  aHAIu3,
MO/JICJIMPOBAHKE) JIJISl M3YUCHUS PA3JIUUHBIX CTOPOH OKPYIKAIOIICH JCHCTBUTEILHOCTH.

2.Mcnonp30BaHne OCHOBHBIX HHTE/UICKTYyalbHBIX OIEpaluii: aHaliW3, CHHTE3, CpaBHEHUE,
o0o01menue, cucremMaru3anws, GopMyIUpOBaHUE TUIIOTE3, BBISIBICHUE MPUIHMHHO-CIICACTBCHHBIX
CBSI3€H, MOMCK aHAJIOTOB, MOHUMAaHKE MTPOOJICMBI.

3. YMeHue reHepupoBaTh UJICH M PACIIPEICNIATh CPECTBA, HEOOXOAMMBIC [T UX PeaTH3allnu.

4. YMmeHne u3BiIeKaTh MHOOPMAIMIO M3 PAa3UYHBIX MCTOYHHMKOB, BKJIIOYAs CPEICTBA MacCOBOM
uHpOPMAIIUK, KOMITAKT-JIUCKHA y4eOHOTO Ha3HaueHHs, pecypchl MHTepHeTa; yMeHHe CBOOOIHO
MOJIb30BAThCSl CIOBAPSAMH PAa3IMYHBIX THUIIOB, CIIPABOYHOW JIUTEPATYpOil, B TOM 4YHCIEe M Ha
3JIEKTPOHHBIX HOCUTEIIAX; COOJIF0IaTh HOPMbI HH(POPMAIIMOHHON M30UPATEIIbHOCTH, STHKH.

5.VMeHHe T1OJb30BaThCs HA MPAKTHKE OCHOBHBIMH JIOTHYCCKUMH TPUEMaMH, METOJaMH
HAOJTFOIEHUS, MOICTTMPOBAHUS, OOBICHCHHS, PEIICHHUS POOJIeM, IPOTHO3UPOBAHUS | JIP.

6.YMeHHsS OOBSICHATH SIBICHHUS W TIPOIECCHI CONUATBHON JIEHCTBUTEIBHOCTH C HAy4HBIX,
COIHMAaTbHO-(QUITOCOPCKUX MO3UIIHUIT; PACCMATPUBATD X KOMIUIEKCHO B KOHTEKCTE CIJIOKUBIIAXCS
peanuii ¥ BO3MOXKHBIX MTEPCIIEKTHB.

7.YMeHHs BBITIOJIHATD MMO3HABATEIBHbBIC M MPAKTUYECKUE 3a/IaHKs, B TOM YKCJIEC C HCIOIb30BaHUEM
MPOCKTHOM JIEATSILHOCTH Ha YPOKAX U B JIOCTYITHON COIMAIbHOMN MPAKTHKE.



8.YMeHMe OLleHUBAaTh C MO3MIMNA COIMAIBHBIX HOPM COOCTBEHHBIE NMOCTYIIKM U MOCTYIIKH IPYIHX
JroIel; yMEHHe CIyIIaTh COOeCeIHHMKA, MOHMMATh €ro TOYKY 3pEHHUs, NPU3HABaTh IPAaBO
JIpYroro 4ejoBeKa Ha HHOE MHEHHE.
IIpeomemnvie pesynomamot:
BoinycKHUK HA 6230BOM YPOBHE HAYYMTCH:

1) packpbIBaTh Ha TpUMEpaxX POJb XHUMHH B (POPMUPOBAHWU COBPEMEHHOW HAYYHOW KApTUHBI
MHpa U B IPAKTUIECKOMN JEATEITHHOCTH YETIOBEKA;

2) IEeMOHCTPHUpPOBATh Ha MPHUMEPAX B3aMMOCBSI3b MEXIYy XUMUEU W JAPYTMMH €CT€CTBEHHBIMH
HayKaMH;

3) packpbIBaTh Ha MpUMepax MOJIOKEHHS TEOpUN XUMHUUYECKOro ctpoenus A.M. bytneposa;

noHuMath (Qusnyeckuii cmeicn [lepuoamueckoro 3akona /.M. MenneneeBa m Ha €ro OCHOBE
OOBSICHITh 3aBUCUMOCTh CBOMCTB XMMHYECKHX DJIEMEHTOB W OOpa30BaHHBIX WMHU BEIIECTB OT
AJICKTPOHHOT'O CTPOCHHMS aTOMOB;

4) 00BSCHATH MPUYUHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIUX MPEICTaBICHNH 00 UX COCTaBe
U CTPOCHHH;

5) npUMEHATh TpaBWiIa CHUCTEMAaTHYECKOW MEXKIyHApOIHOW HOMEHKIATypbl KaK CpeICcTBa
pa3inueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTaBY U CTPOCHUIO;

6) COCTaBJIATh MOJISKYJISIPHBIC U CTPYKTYpPHBIE (DOPMYJIBI OPraHMYECKUX BEIIECTB KaK HOCHUTEIICH
uH(POpPMAIIMU O CTPOCHHH BEIECTBA, €0 CBOMCTBAX W MPUHAAIE)KHOCTH K OIPEICICHHOMY
KJIaCCy COeIMHEHUH;

7) XapakTepu3oBaTh OpraHMYECKHME BELIECTBA II0 COCTaBy, CTPOCHHMIO M CBOMCTBaM,
yCTaHABIUBATh TPUYNHHO-CIIEICTBEHHBIE CBA3H MEXKIY JAaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

§) NpUBOAUTH TPUMEPHl XMMHUYECKHUX PEaKLUi, pPACKPHIBAIOUIUX XapaKTEpHbIE CBOMCTBA
TUMIUYHBIX TPEACTABUTENCH KITACCOB OPTaHMUYECKUX BEIIECTB C LEIbI0 UX HMICHTHU(PHUKAIUU U
00BsicHEHHUS 00J1aCTH NPUMEHEHUS;

9) mporHo3upoBaTh BO3MOKHOCTh MPOTEKaHUSI XMMUYECKUX PEaKLIMii Ha OCHOBE 3HAHUI O THMax
XUMHUYECKOH CBS3M B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHON CITIOCOOHOCTH;

10) ucrnosib30BaTh 3HAHHMS O COCTaBE, CTPOCHHWHM U XUMHUYECKUX CBONCTBAxX BEIIECTB MJif
0€30macHOr0 MPUMEHEHHS B IPAKTUYECKON JIEATEITbHOCTH;

11) BrmajgeTs mnpaBuiaMud O€30MACHOTO OOpalieHUs C E€AKWMH, TOPIYMMH U TOKCUYHBIMHU
BEIIIECTBAMH, CPEJICTBAMU OBITOBON XUMUMU;

12) mpencraBiasTh MyTH pPELIEHUS IVIOOANBHBIX MPOOJIEM, CTOSALIMX Mepes YeI0BEUYEeCTBOM:
9KOJIOTHYECKUX, IHEPTETUICCKUX, CBIPBEBBIX, U POJIb XUMHUHU B PEIICHUH 3TUX TTPOOIEM.
BbinycKHUK Ha 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUThCSI:

1) WTFOCTPUPOBATH HA MMPUMEPAX CTAHOBJICHUE M SBOJIIOIMIO OPTaHUYECKON XMMUHU KaK HAyKH Ha
Pa3IMYHBIX UCTOPUUYECKUX dTANlax €€ Pa3BUTHS;

2) WCHOJb30BaTh METOABl HAYYHOTO TO3HAHHUS TPU BBIMOJHEHUHU TPOEKTOB M y4eOHO-
HCCJIEIOBATENIbCKUX 3a/lad 10 W3YYCHHUIO CBOMCTB, CIIOCOOOB IONYYEHUS M PaCrO3HABAHUS
OpraHUYECKUX BEIECTB;

3) OOBACHATH MPUPOAY M CIIOCOOBI 00Opa30BaHMUS XUMHUYECKON CBS3H: KOBAJCHTHOU (ITOJIIPHOM,
HETOJISIPHOM), MOHHOM, METaJUNIMYECKOM, BOAOPOJHOM — C LEIBI0 ONPEAENICHUS XUMUYECKOH
AKTHBHOCTH BEIIECTB;

4) ycraHaBIMBAaTh TE€HETUYECKYIO CBSI3b MEXJY KJaccaMHd OpPraHMYECKHUX BEIIECTB JUIs
000CHOBaHUS TPHUHIMIHAATIBLHOW BO3MOXXHOCTH TOJYYEHHsS] OPraHUYeCKHX COEIWHEHUI
3aIaHHOTO COCTaBa U CTPOCHUS;



5) ycraHaBnMBaTh B3aUMOCBSI3M MEXIy (akTaMd W TEOpPHEW, MPUYMHON M CIEJCTBUEM IIpU
aHajaM3e NpPOOJEMHBIX CHUTyallMii M OOOCHOBAaHMM NPHUHUMAEMBIX pELICHHH Ha OCHOBE
XUMHUYECKUX 3HAHUU.

6) IPUMEHSATH MTPABUJIA TEXHUKH 0€30TIACHOCTH B KAOMHETE XMMHUU;

7) ucnonbp30BaTh MJI IMO3HAHMUS OKPYKAIOIIEro MHUpPAa pa3jiHMYHbIX METOJOB (HaOIIO/EHUE,
U3MEpEHHE, OIBIT, SKCIIEPUMEHT, MOACIUPOBAHNUE U JIP.);

8) mprUMeHeHUN MpPaKTUYECKUX U J1a0OpaTOPHBIX PadOT M HKCIEPUMEHTOB JJISl JI0Ka3aTeIbCTBa
BBIJIBUTAE€MBIX IPEIIOI0KEHUI; ONMCAHUH PE3yIbTaTOB ATUX padoT;

9) pacro3HaBaTh XMMHUYECKHE BEIIECTBA 10 XapaKTEPHbIM MPU3HAKAM;

10) npoBOIUTh pacueTbl Ha OCHOBE YPAaBHEHUH peakUuid, YMEHHM BBIUUCISTH: KOJIUYECTBO
BElIeCTBa, O0BEM WM MacCy IO KOJMYECTBY BEIECTBA, O0ObEMYy WM Macce pPearcHTOB U
MPOAYKTOB peakuuu (HaxoAuTh 0o0BEM ra3a IO KOJMYECTBY BEIIECTBA, Macce WM 00beMy
OJIHOTO M3 PEeareHTOB WJIH MPOIYKTOB PEaKIUN);

11) y3HaBaTh OCHOBHBIE HANPABJICHUS PA3BUTUS XUMUH.

Cucrema OLleHKH pe3yJIbTATOB OCBOEHHS IPOrpaMMbl Y4eOHOI0 NpeMeTa

MeTtoapl 1 popMbl 00yUEHHUS ONPEAEAIOTCA C YYETOM MHAWBUIYAIbHBIX U BO3PACTHBIX
0COOEHHOCTEH YYalIuxcsi, Pa3BUTUS M CaMOPA3BUTHs JMYHOCTH. B CBSI3M ¢ 3TUM OCHOBHBIE
METOAMKH M3YYCHHUS] XMMUHU Ha TaHHOM ypOBHE: 00yUeHHE Yepe3 ONBIT U COTPYTHHUECTBO; YUET
MH/IMBUAYAIBHBIX 0COOCHHOCTEW U MOTPEOHOCTEN yUaruxcs.

OcHoBHOM (QopMmoii 00yueHUs: SBISETCS YPOK, THIBI KOTOPOTO MOTYT OBITh: YPOKH
YCBOGHHUS HOBOHM y4eOHOUW wuHOpManuu; ypoku (QOpMHUpPOBAHUS NPAKTUYECKUX YMEHUH U
HABBIKOB Y4YaIllUXCS, YPOKU COBEpIICHCTBOBAHUS M 3HAHWUN, YMEHUH M HABBIKOB; YPOKH
0000IIeHHS ¥ CUCTEeMAaTH3aI[MK 3HAaHHUM, YMEHHI U HABBIKOB; YPOKH IMPOBEPKU U OLICHKH 3HAHUIA,
YMEHUN U HaBBIKOB YYallMXCS; MOMUMO 3TOrO, B IMporpamMme IpeayCMOTPEHbl TaKU€ BHJbI
y4eOHBIX 3aHATHH KaK JIEKIIMU, CEMUHAPCKUE 3aHSTHA, MPaKTUYECKUe padoThl, KOH(PEPEHIINH,
UTPBI, TPCHUHTH.

Jlisi KOHTPOJSL YPOBHS JOCTMIKEHUHM YYalMXCSl MCIOJNB3YIOTCS Takue BUABI M (OPMBI
KOHTpPOJISI KaK NpeJBapUTEIbHBbIA, TEKYIIMH, TEMaTU4YEeCKHI, HTOrOBBIH KOHTPOJb; (HOPMBI
KOHTPOJISi: KOHTPOJbHas paboTa, audQepeHIMpPOBAHHBIA HWHANBUIYAIbHBI MHCbMEHHBIN
OIIPOC, CaMOCTOSATENbHAsA, IPOBEpOuYHas paboTa, KOHTPOJIbHas paboTa, TECTUPOBAHUE,
XUMUYECKAN IUKTAHT, IUCbMEHHBIE JIOMAIIHUE 3aJaHUs, KOMIIBIOTEPHBI KOHTPOJb, AHAIN3
TBOPYECKUX, UCCIIEOBATENLCKUX padOT, aIMUHUCTPATUBHAS KOHTPOJIbHAS padoTa.

OBILIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA

Pabouass mporpamMma y4eOHOTO TIpeIMeTa XHUMHH OOECIeUHMBaeT IMPEEMCTBCHHOCTh
00y4YeHHsI C TIOATOTOBKOW OOYYaroIIUXCs 1O MpOorpaMMaM OCHOBHOTO OOIIero oOpa3oBaHUSI.
OOpazoBaTenpHas 00JacTh «XWUMHS» TMPEACTABISET OJHY W3 0a30BBIX KypCOB 0OIIEro
obpasoBaHus. Ee ponb B cucTeMe WIKOJIBHOTO 00Opa3oBaHMs OOYCIIOBJICHA 3HAYCHHUEM HayKH
XMMUU B TO3HAHWU 3aKOHOB NPHPOJBI M MAaTEPUAIBHOW JKU3HU oOIIecTBa. be3 XuMudeckux
3HAHUU CETOAHSI HEBO3MOXKHO MPEJICTABUTh HAYYHYIO KApTUHY MHpPA, TaK KaK OKPYKAIOIIUA MUD
- 3TO MHp OpPraHMYECKHMX W HEOPTaHWYECKHUX BEIICCTB, NPETEPIICBAIOIINX PA3JIUYHBIC
MIPEBpAICHHUS], JIKAIINE B OCHOBE MHOTHX SIBIICHUU MPHUPOABI. XUMUYECKHE TPOIECCH JIeKAT B
OCHOBE MHOTOYHCIICHHBIX MPOU3BOJICTB, MPOIYKIMS KOTOPBIX IIMPOKO MPUMEHSETCS B OBITY.



Ymenoe obpamenne. C XMMUYECKHMHU BEIIECTBAMH B TIOBCETHEBHON KHU3HH yOEPEKET UeIoBeKa
OT HaHeceHHUs yliepoa cebe, UeI0BeUeCTBY, IPUPOJIE B LIETOM.

LleHHOCTHBIE OPUEHTUPHI COJEp)KaHHUS y4eOHOTO TpeaAMeTa «XUMHUs» HaIlpaBIeHBl Ha
(bopMHpOBaHUE Yy YUALIUXCS LEIOCTHOTO MPEICTaBICHHUs 00 OKpY’Kaloel MUpe Kak O €IUHOM
CaMOPEryJIMPYEMON CUCTEME, IIe YENIOBEK M €ro AEATEIbHOCTh IPECTABICHbI KaK 4acTh 3TOU
CUCTEMBbI, KOTOpasi CyIIECTBYET B COOTBETCTBMM C (PyHIAaMEHTAJIbHBIMU 3aKOHAMH IPHUPOJIBI.
[TomuMoO 3TOrO, BaXKHOM COCTaBIISIFOIIEH COJIEpKaHUsI XMMUU SIBJISIETCS] BOCIIUTaHHE OEpe’KHOTro
OTHOIIECHHUS K MPUPOJE U IKOJIOTMYECKU OE30M1aCHOTO MOBEIECHUS.

VYyamuecs: JOJKHBI YCBOUTD U IIPUMEHSTh B CBOCH NEATEIBHOCTH OCHOBHBIE TOJIOKEHUS
XUMHUYECKON HayKH, MOJIy4aroT MPEICTaBICHHE O MHOT0OOpa3uu OpraHMYeCKUX COCIUHEHUH U
UX XMMHUYECKHX CBOMCTBaxX, crocobax mnosyueHuss M Kkiaccupukanuu. OHHM  y3HAIOT O
MIPAKTUYECKOM 3HAYEHUU OPTaHWYECKUX COCTUHEHHH Ui CeIbCKOro X03iHUCTBa, MPOU3BOJICTBA,
MEIMILMHBI U YEJIOBEKA.

[Ipuniunsr  oTOOpa OCHOBHOIO M JIOTMOJIHUTENIBHOIO  COAEP)KAHUSL CBS3aHBl C
IIPEEMCTBEHHOCTBIO IIesiell 00pa30oBaHUS HA PA3IUYHBIX CTYNEHSAX W YPOBHSAX OOYy4YeHHMS,
JIOTUKOM BHYTPHUIIPEIMETHBIX CBfA3€H, a TakKe C BO3PACTHBIMH OCOOECHHOCTSIMH Ppa3BUTHUS
y4Yaluxcs.

IIporpamma kypca xumuu 10 kimacca oTpakaeT ydeOHbIH Marepuan B 5 KPYIHBIX
pasnenax: «Teopernueckne OCHOBBI OpPraHMYeCKOM XUMHM», «Kiacchl OpraHM4ecKux
COEIUHEHMN. YTIeBoaopoabl», «lIpon3Boanble yriaeBonoponoBy», «BemecTBa KUBBIX KIETOK,
«Opranuueckass XUMHUM B KM3HM 4denoBeka». B kypce 10 kiacca u3ydaercss opraHuyeckas
XUMHMsI, TEOPETHYECKYID OCHOBY KOTOPOM COCTaBIIIIOT COBPEMEHHAs TEOpUS CTPOCHUS
OpPraHUYECKUX COEIMHEHMM, IOKa3bplBaloIlas €AMHCTBO XHMHUYECKOIO, JJIEKTPOHHOIO M
NPOCTPAHCTBEHHOT'O CTPOCHUS, SBICHHS HW30MEPUM M TOMOJOTMH, KIacCUPHUKALMA U
HOMEHKJIaTypa OPraHMYECKUX COCIMHEHMN. Bech Kypc OpraHMYeckold XMMHMM IPOHU3AaH UAeei
3aBUCUMOCTH CBOWCTB BEIIECTBAa OT COCTAaBa W CTPOCHHUS, OT Xapakrepa (PyHKIMOHAIBHBIX
IpyMi, a TaKKe€ TeHETUUYECKUX CBSI3eH MEX]y KJlacCaMU OpPraHMYeCcKHX cOoequHEeHH. B nanHom
Kypce conep)KaTcs BaKHEUIIME CBEACHHS OO0 OTIENbHBIX BEIIECTBAX W CHHTETUYECKHX
MaTepHuagax, O JIEKAPCTBEHHBIX Ipernaparax, CHOCOOCTBYIOIMX (POPMHUPOBAHUIO 3]I0POBOTO
oOpasa >KM3HM U 001el KyJIbTypbl UeJIOBEKa. Yyalluecs JOJKHbI YCBOUTh U IPUMEHSAThH B CBOEH
JIESITEIbHOCTH OCHOBHBIE IMOJIOXKEHHUS XUMHUYECKOM HayKH, TMOJYy4yaloT NpPEJICTaBICHUE O
MHOT000pa3uy OpraHMYECKUX COEAMHEHUN M UX XMMHUYECKHUX CBOMCTBAX, COCO0AX MOIYyYEHUS
u ki1accupukanuy. OHM y3HAIOT O MPAKTUYECKOM 3HAUYEHUM OPraHMYeCKUX COEIUHEHUH s
CEJIbCKOI'0 X03sIIICTBa, MPOU3BOJICTBA, MEIUIIMHBI U YEJIOBEKA.

YYEBHO-TEMATUYECKWH IJIAH

KonuuectBo MMPAKTHYCCKUX H
KommyectBo yacos

Ne KOHTPOJIbHBIX PaboOT
Tema
n/m U3 HUX KOHTPOJIbHBI
BCETO NPaKTUYECKUe
TEOpHsl | MpaKTHKa | €
1. | Teopurnueckue
OCHOBBI OpPraHHUYECKOMN 5 4 - - |
XHMUHU.
2. | YrneBomopomsr. 10 8 1 1 1
3. | Kucnopoaconepxaiuue 11 9 2 - 2
OpraHuYecKue




COEIUHEHMUS.

4. A3oTcoaepkaiime

OpraHUYecKue 5 4 - 1 -
BEIIIECTBA.

5. | XuMHs IOJIUMEPOB. 5 3 1 -
BCEI'O: 36 28 4 2 5

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

(36 gacoB, 14ac B HezeIIO)

Paznea 1. TEOPUTUUYECKHUE OCHOBBI OPTAHUYECKON XUMMU (4u4)
Tema 1. Teopusi 0CcHOBbI Oprann4veckoil xumuu (44)

@opMHUpOBAaHHE OPraHMYECKONM XMMHMHM Kak HayKd. Teopus CTpPOECHHsSI OpPraHMYECKHX
coequHeHui A. M. bytnepoBa. Yrieponnslii ckener. Pagukanbl. DyHKIIMOHAIBHBIE TPYIIIIHL.
I'omonornueckuit psa. T'omosmoru. CrpykrypHas uzomepus. HomenknaTtypa. OieKTpoHHas
MpHUpOJIa XUMHUECKUX CBSI3e B OpraHMYECKUX coequHeHMsX. Kimaccudukaius opraHMYecKux
COETMHEHUH.

[lemonctparmu. O6pa3ibl  OpraHMYECKUX BEHIECTB M MaTepuanoB. Mojeian  MOJeKyI
OpraHMYEeCKUX BeElIeCTB. PacTBOPMMOCTh OPraHMYECKUX BELIECTB B BOJE M HEBOIHBIX
pactBoputensx. [InaBnenue, oOyrauBaHNe U TOPEHUE OPTaHUYECKUX BEIIECTB.

Obyuarowuiicst 00aceH yMemn:

OOBSCHATh, TTOYEMY OPTaHUUYECKYI0 XMMHIO BBIICIWIN B OTAEIBHBIA pa3ien XHUMUHU.
[lepeuncnaTb OCHOBHBIE MPEANOCHUIKA BO3HUKHOBEHMSI TEOPUHM XHUMHUUYECKOIO CTPOCHUSI.
Pa3nuuate Tpu OCHOBHBIX THIIA YIJIEPOJHOTO CKEJIETa: PAa3BETBIIEHHBIM, HEPA3BETBJICHHBIM U
HUKInYecknil. OmnpenensaT HalM4ue aToMOB YIJIEpoja, BOJAOPOJAa U XJIOpa B OPraHUYECKHUX
BellecTBaX. Pa3nuuaTh MOHATUS «AJIEKTPOHHAas O000JOYKa» U <«OJIEKTPOHHAs OpOUTAIbY.
N300paxaTh SIEKTPOHHBIE KOH(MUTYpalMM aTOMOB D3JEMEHTOB 1-r0 M 2-TO MEpPUOJIOB C
MOMOIIBIO AJIEKTPOHHBIX U TpaduyecKuX dIEKTPOHHBIX Qopmyl. OOBACHATH MEXaHU3M
o0pa3oBaHHUsl U OCOOEHHOCTH G- U T- cBsizel. OmnpenensiTh MPHUHAIEKHOCTh OPTraHUYECKOTO
BEIeCTBa K TOMY UJIM HHOMY KJIacCy 10 CTPYKTYpHOU hopmyrie

Pazpnen 2. YIVIEBOAOPO/bI (10 4)
Tema 2. IlpeaesibHbIe YIJI€BOAOPOABI (AJKAaHBI) (24)

Crpoenue ankanoB. ['omonornueckuii psia. Homenknarypa u n3omepusa. dusndeckue u
XUMUYECKHE CBOWCTBA alikaHOB. Peakums 3amenieHus. [lomyueHue um npUMEHEHUE alKaHOB.
[ToHsiTHE O LMKIIOATKAHAX.

JleMoHcTpanmn. B3peiB cMecu MeTaHa ¢ Bo3ayxoM. OTHOLIEHUE aTKaHOB K KUCJIOTaM, LIEI04YaM,
pacTBOpy NepMaHraHaTa Kajivs u OpOMHOH BoJie.

JlaGopaTopHbIe OonbIThl. 3roToBieHNE MO,HCHCﬁ MOJICKYJI YIJI€BOAOPOaA0OB n

raJJOorCHIIpONU3BOIHbIX.

Pacuernbpie 3agaun. Haxoxaenue MOJ'ICKy.]'ISIpHOﬁ Q)OpMy.]'IBI OpraHU4YCCKOIro COCAWMHCHHA I10

Macce (00beMy) POIYKTOB CTOPAHHMS.




Obyuarowuiicss OOaNCeH yMembn.

OOBICHATH IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB Ha OCHOBE IMPEICTaBICHHIMA
0 rubpumuzanuu opoOuTaneit atoma yriaepoaa. M3roraBiuBaTh MOAETH MOJIEKYJT alKaHOB,
PYKOBOJCTBYSICh TEOPUEH XUMHUECKOTO CTPOEHHUSI OPraHNYECKUX BelecTB. OTaudyaTh TOMOJIOTH
OoT u3omepoB. Ha3piBaTh ajikaHbl M0 MEXAYHApOJIHON HOMeHKnaType. COoCTaBisATh ypaBHEHUS
XUMHUYECKUX PEAKIUM, XapaKTEPU3YIOIIMX XUMUYECKHE CBOMCTBA METaHAa U €ro IOMOJIOTOB.
Pematpb pacuérHbie 3a/1a4u Ha BEIBOJI (HOPMYJIBI OPTaHUYECKOTO BEIIECTBA
Tema 3. HenpeneibHble YriieBoaopoasbl (4 1)

Ankensl. CtpoeHue ankeHoB. [omonoruueckuit psan. Homenknartypa. W3omepus:
YIJIEPOJHOM LIEIH, TOJIOKEHUE KPAaTHOU CBSI3H, LIUC-, TPAHC-U30MepHUsa. XUMHUUECKUE CBOMCTBA!
peaKiuu OKHCIEHUs, NMPUCOECIUHEHUs, nonuMepusanuu. [IpumeHeHne ankeHOB. AJIKaJUCHBI.
Crpoenue. CpoiicTBa, npumeHenue. Ilpupoanbiii kayuyk. AnkuHbel. CTpoeHHe aleTUIIEHA.
l'omonorn u wu3omepel. Homenknatypa. ®Pusnyeckue MW XHUMHUYECKHE CBOWCTBA. Peakiuu
IIpUCcOeNHEHNs U 3aMenienus. [Ipumenenne.

JlemoncTpanuu. [Tomyuenue anermiena kapOuaHbIM criocoOoM. B3anmopeiicTBue arerusneHa c
pacTBOpPOM TiepMaHTaHaTa Kajius u OpomHOM Bofoil. ['openue aneruieHa. Pa3noxkeHue kaydyka
IIPY HATPEBAHUM U UCTIBITAHUE MTPOYKTOB PA3JI0KEHHUS.

IIpakTuyeckas pabora. [lonyyeHue sTuineHa u U3yueHUE ero CBOMCTB.

Obyuarowuiicst 00aceH yMemn:

OOBSCHATH TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJBI JTHJICHA HAa OCHOBE MPEICTAaBICHHUN O
ruOpuaAn3alu aTOMHBIX opOuTanel yriepona. M300paxaTth CTpyKTypHBIE (DOPMYIIBI ATKEHOB U
X HM30MEpOB, Ha3bIBaTh AJKEHbI 10 MEXIYHAPOJIHOM HOMEHKIATYype, COCTaBISATH (POPMYJIBI
QJIKEHOB T10 X Ha3BaHUSIM.

CocTaBnaTh ypaBHEHUS XUMHUYECKHX pEaKLUUW, XapaKTepU3YIOUIMX XUMUYECKUE
cBoiictBa ankeHoB. [lomyuarh oTuieH. Jloka3biBaTh HENpENENbHBIA XapakTep JTUJICHA C
MOMOIIbI0 Ka4eCTBEHHOM peakInu Ha KpaTHble CBS3U. COCTaBIATH ypaBHEHUS XHUMHUYECKUX
peakinuid, XapakTepU3yIOIIMX HENpeleNbHbIi  Xapakrep ajlkagueHoB. OOBACHATH  Sp-
rHOpPUAN3AIMI0 U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYINbl aleTH/IeHa, Ha3bIBaTh TOMOJIOTH
alleTWIeHAa M0  MEXAyHapoJHOW  HOMEHKJIAType, COCTaBJIATh YpaBHEHHsS  peakuuii,
XapaKTepU3yIOIUX XUMUYECKHE CBOMCTBA alleTHIIeHa
Tema 4. ApomaTHueckue yrijieBo0poasbl (apensl) (2 4)

Crpoenue Gensona. M3omepuss u HoMeHKIaTypa. @uU3nyeckre U XUMHUYECKUE CBOHCTBA
Oenzona. 'omonorn O6ensona. ['eHeTnyeckasi CBs3b apOMATHYECKHUX YTIJIEBOJIOPOJIOB C IPYTUMHU
KJIaccaM# YTJI€BOJIOPO/IOB.

[lemoncTpanun. beH3zon kak pacTBoputesb, roperue 0ensosna. OTHoueHue 6eH3051a K OpOMHOM
BOJIC M pacTBOpY NepManranara kanusi. OKucIeHne ToIyoda.

Obyuarowuiics 00axceH yMemn:

OOBSCHATD DJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJbl OeH3ona. M300paxarh
CTPYKTypHYI0 (hopMyIly OeH301a IByMS CIIOcOOaMHu.

OObscHATH, Kak cBoilcTBa OeH3051a OOYCIIOBJIEHBI CTPOEHHEM ero Mojekyibl. COCTaBIsATh
yYpaBHEHMsI peaKIUi, XapaKTepU3YIOLMX XUMUYECKHUEe CBOUCTBA OEH3051a U €ro TOMOJIOTOB

Tema S. IlpupoaHbIe HCTOYHUKH YIJI€BOIOPOAOB (2 1)

[Tpuponnsrii ra3. Hegts u HedTenponykrsl. dusnueckue cBoiictBa. CrocoObl nepepaboTKu

He(TH.



JlemoncTparmu. O3HaKOMIICHHE C 00pa3amMu MPOAyKTOB HeTernepaboTKH.

Obyuarowuiicst 00aceH yMemn:

XapakTepu30BaTh COCTAB MMPUPOTHOTO T'a3a U MOMYTHBIX HE(PTSIHBIX T'a30B.

Xapaktepu3oBaTh CHocoObl mepepaboTkrn HePTH. OOBACHATH OTAWYHE OCH3MHA TMPSIMOU

MNEPETOHKU OT KPCKUHT - OeH3MHA.

Pa3nen 3. KUCJIOPOACOAEPXKXAIIUE OPTAHUYECKHUE COEIUHEHUSA (11 u)
Tema 6. CiupTbl 1 penon! (34)

OpHoaToMHbIe TpeaenbHble COUPTHL. CTpoeHue MoeKkys, (pyHKIHMOHAlbHAs TPYIIIA.
Bogoponnas cBsa3b. M3omepus u HomeHkiatypa. CBoiicTBa MeTaHoJa (3TaHOJA), TOTYYCHHE U
npuMeHenne. OU3NONOruyeckKoe JeCcTBHE CHUPTOB HA OpPraHU3M ueiaoBeka. MHOroaTOMHBIE
CHHUPTHL. DTUJICHIIINKONb, ThaulepuH. CBoiicTBa, npumeHeHue. @eHomnbl. CTpoeHUE MOJIEKYJIIbI
¢denona. BzaumHoe BiMsHUE aTOMOB B MOJIeKyJie Ha npumepe ¢eHona. CoicTBa. TOKCHUHOCTD
denona u ero coenuHenuil. Ilpumenenue ¢enona. ['eHermyeckas cnupToB U (¢eHoNa C
yraeBopopoaamu. Jlemoncrpanuu. B3anmopeiicteue ¢enona ¢ OpomMHON BOJIOH U pacTBOPOM

THJPOKCHIa HATPHS
JlaGoparopuele omnbITel. Okucnenue 3tanona okcunom menu(Il). PactBopenue riuuepuHa B
BOJIe M peakius ero ¢ rugpokcuaom Meau(IT). Xumuueckue cBoiictBa ¢peHomna

Pacuernbie 3agauu. PacueTbl MO XUMHUYECKUM YpaBHEHUSIM, MPHU YCIOBUU YTO OJIHO U3
pearupyromux BemecTB JaHO B H30BITKE.
Obyuarowuiicst 00aceH yMemn:

N3o6paxats o0myro (opMmyily OZHOATOMHBIX TpPEeNbHbIX CHUPTOB. OOBACHATH
00pazoBaHKe BOJOPOIHON CBS3M U €€ BIMsHUE HAa (pu3mdeckrue cBoicTBa ciupToB. COCTABIIATH
CTPYKTypHbIEe (QOpPMYJIbl COUPTOB M HMX H30MEPOB, HA3bIBATh CHUPTHI MO MEXKIyHAPOIHOM
HOMeHKIIaType. OOBSCHATH 3aBUCUMOCTb CBOWCTB CIHPTOB OT HaIW4YUS (DYHKIHMOHAIHHOM
rpynmsl (-OH). CocTaBnsTh ypaBHEHUS pPEakIdid, XapaKTePU3YIOIHUX CBOWCTBA CIIUPTOB U HUX
MpUMeEHEeHne. XapaKTepru30BaTh (PU3NOIOTHYECKOE ICHCTBUE MeTaHoa U 3TaHoda. COCTaBIATh
YpaBHEHUS PEAKIM, XapaKTepHU3YIOIIUX CBOMCTBA MHOTOATOMHBIX CHUPTOB, U MPOBOJUTH
KaueCTBCHHYIO PEaKIMI0 Ha MHOTOATOMHBIE CITUPTHI. OOBSACHATH 3aBUCUMOCTh CBOWCTB (DeHOJIa
OT CTPOCHHS €r0 MOJICKYJIbl, B3aHMHOE BJIMSHHE aTOMOB B MOJICKYJIE Ha Tpumepe QeHora.
CocTaBnaTh ypaBHEHUS PEAKIIHi, XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA (peHoa
Tema 7. Aiibieru/ibl, K€TOHbI, KAPOOHOBBIE KHCJIOTHI (3 1)

Anpnerunpl. Ketonel. Ctpoenue Monekyn. @DyHKIMoOHanbHas Tpynmna. M3omepus u
HOMEHKJIaTypa. PopMambIeTrul U aleTadbIeTH/I: CBOMCTBA, TOJYYCHHE U IPUMEHEHHE. AIIETOH
— mpeAcTaBuTeNb KeToHOB. [IpumMenenne. OTHOCOCTaBHBIC TIPEICIbHBIE KApOOHOBBIE KHCIIOTHI.
Crpoenne Monekyn. @DyHkiuoHanbHas rpymnmna. M3omepuss W HoMeHkimarypa. CBOWMCTBa
KapOOHOBBIX KHCIOT. [Ipumenenme. Kparkue cBeaeHUss O HENpeaeIbHBIX KapOOHOBBIX
KHCIIOTaX. ['eHeTnyeckas CBs3b KapOOHOBBIX KHCIIOT C JPYTMMH KJIacCaMH OPTaHUYECKUX

COETMHEHUH.



JlemoncTparmu. [TomydeHne dTaHaias OKUCIEHHEM JTaHONA. B3auMonelcTBHE MeTaHalls
(aTaHans) ¢ aMMHaYHBIM pacTBopoM okcuaa cepedpa (I) u ruapoxcumom meau (I1). PactBopenue
B AIICTOHE PA3JIMYHBIX OPTaHMUYECKUX BEIICCTB.

PacueTtHbie 3a1aun. Onpez[eneHI/Ie MAacCOBOM MM OOBEMHOM J0JIKM BbIXOJa IIPOAYKTa pEaKIun OT

TEOPETUYECKH BO3MOKHOTO.
IIpaxTuueckas pabora «IlonydyeHne u cBoiicTBa KApOOHOBBIX KUCIOTY.

Obyyarowuiicss OOaHCeH ymemn:

CocrtaBisate (opMyJbl H30MEPOB M TOMOJOTOB aibJETHIOB W Ha3bIBaTh HX IO
MEX1yHapOoaAHON HOMEHKIIaType. OObIACHATh 3aBUCUMOCTDb CBOMCTB aJIbJIETHJIOB OT CTPOEHUS UX
¢yHKIMOHANBHON Tpynmnbl. [IpoBOAUTH KauecTBEHHBIE pEaKUWU Ha aimbaeruibl. COCTaBIATH
YpaBHEHHS pEaKIi, XapaKTepU3yIOMUX CBOWCTBA anmbAerunoB. CocTaBisATh (HOPMYIIBI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX KHCIOT U Ha3bIBaTh X IO MEXAyHApOAHON HOMEHKJIATYpeE.
OOBSCHATH 3aBUCHMOCTH CBOMCTB KApOOHOBBIX KUCJIOT OT HATHYUS (YHKITMOHATHLHOU TPyIIIHI (-
COOH). CocraBisaTh ypaBHECHHUS PEAKIIHMA, XapaKTEPU3YIOIMIUX CBONCTBA KapOOHOBBIX KHUCIIOT.
[TosydaTh yKCyCHYIO KHMCIOTY U JIOKa3bIBaTh, YTO 3TO BEIIECTBO OTHOCHUTCS K KJIACCY KHCIOT.
OTiinyaTh MypaBbUHYIO KHCIOTY OT YKCYCHOH C IIOMOIIBI0O XUMHUUECKUX PEAKIIHM.

Tema 8. Ciioxknble 3¢pupsbl. ZKupbl. (24)

XKupsl. Haxoxnenne B npupone. Csoiictsa. [Ipumenenne. Morouue cpeacrtsa. [Ipasuia
0e30macHOro 0OpaIeHHst CO CPEeICTBAMH OBITOBOM XUMHH.

[IlemoHcTpanmy. PacTBOpUMOCTh  KHUPOB, JOKAa3aTEIbCTBO MX HEIMPENEIbHOIO XapakTepa,
OMbUIEHHE KUPOB. CpaBHEHHUE CBOICTB MbLIa U CUHTETUYECKUX MOIOLIUX CPEJICTB.
Obyyarowuticst OOaHCeH ymemn:

CocTaBiaTh ypaBHeHHs peakimii dtepudukauu. OOBICHAT, OHOIOTUYCCKYIO POJIb >KHPOB.
CobmoaTh mpaBuiIa 6€301macHOT0 00paIIeHUs CO CPEICTBAMU OBITOBOM XUMHUH

Tema 9. YrueBoabl (34)

I'moko3a. Ctpoenune mozekynasl. CBoiictBa rmoko3bl. [Ipumenenue. Caxaposa.
CpoiicTBa, npumeHeHue. Kpaxman u memirono3a — MNpeACTaBUTENHM NPUPOAHBIX ITOJIMMEPOB.
Peakuus nmonukonaeHcanuu. Ou3nyeckrue U XUMUYECKUE cBoiicTBa. HaxoxneHue B mpupoe.
IIpumeHneHne. AnieTaTHOE BOJIOKHO.

[lemoncTpaumu. Bzaumoneiicteue rmoko3bl ¢ rugpokcugom menu (II). BzaummopelictBue
TJIIOKO3Bl ¢ aMMHUA4YHBIM pacTBOpoM okcupa cepedpa (I). BzaumopeiictBue caxapos3sl ¢
TUAPOKCUIOM Kanblusa. B3aummoxaeicTBue Kpaxmana ¢ HoaoMm. ['mapoin3 Kpaxmaia.

O3HakomIieHHe ¢ oOpa3amMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH.

JlaGopaTopHble onbIThl. B3anMoneicTBue caxaposbl ¢ THAPOKCHIOM Kanbius. [Ipurorosnenue
KpaxMaJIbHOTO KJIelicTepa U B3auMoeicTeue ¢ Hojaom. ['uaponus kpaxmana. O3HaKOMIIEHUE C
00pa3iaMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH

[pakTtudeckas paGora. Pemenne sKCiepUMEHTANBHBIX 33/1a4 Ha TIOJTYYCHUE U PacliO3HABAHUE
OpPraHUYECKUX BEIIECTB.

Obyuarowuiicst 00aceH yMemn:
OOBSACHITH OMOJIOTUYECKYIO POJIb TIIFOKO3bL. [IpakTHYecKkn JOKa3bIBaTh HAINIHE

(GYHKIIMOHATIBHBIX TPYIII B MOJIEKYJIE TJIFOKO3BI.



OOBACHATH, KaK CBOMCTBAa caxapo3bl CBSI3aHbI C HalW4yheM (YHKIMOHATBHBIX TPYII B €&
MOJIeKyJie, U  Ha3blBaTh  00JMacTM  mpuMeHeHHs  caxapo3bl. CoCTaBisTh  ypaBHEHHUS
peaxiuii, XapakTepu3yIoIuX CBOMCTBa caxaposbl. COCTaBIATh YpaBHEHHUS PEakIUil THIPOIN3a
Kpaxmaja ¥ TMOJIMKOHACHCAIUH MOHOCaxapuaoB. IIpoBoAMTH Ka4yecTBEHHYIO pEaKIHI0 Ha
Kpaxman

Pa3nen 4. ASOTCOAEPKAIIME OPTAHUYECKHUE COEAUHEHMUS (5 4v)

Tema 9. AMUHBI U aMUHOKHUCIOTHI. besiku (54)

Amunbl. Ctpoenue Moinekyn. AmuHorpynmna. @usudeckne U XUMHUYECKHE CBOWCTBA.
Anunun. CBoOMCTBa, NMpUMEHEHHE. AMHHOKUCIOTH. M3omepuss m HoMeHkaaTypa. CBoMCTBa.
AMHHOKHUCIIOTHI Kak aM(pOoTepHbIe Opranndeckue coequHenus. [Ipumenenue.
benku — npupoansie nomumepsl. CoctaB U cTpoeHue. OU3MUECKe U XUMHYECKHE CBONCTBA.
[IpeBpaiieHre 6€TKOB B OpraHu3Me. Y Crexu B U3yUYeHUU U CUHTe3€ OeNKOB. XUMHUS U 3J0POBHE
yenoBeka. JlekapcTsa. [Ipobremsl, CBA3aHHbBIE C TPUMEHEHUEM JIEKapCTBEHHBIX MPErapaToB.
[lemonctpamu. Okpacka TKaHU AaHUJIMHOBBIM  Kpacutenem. JlOoKa3aTenbCTBO — HaIWuus
(GYHKIIMOHATBHBIX TPYIII B PACTBOPAX AMHUHOKUCIIOT.

JlaboparopHble onbIThl [IBeTHBIE peakiuu Ha 6enku (OuypeToBasi U KCAaHTOMPOTEHUHOBAS).

Obyuarowuiicst 00aceH yMemn:

CocTaBisiTh  ypaBHEHHsS PEaKIIHid, XapaKTEPH3YIOIUX CBOWCTBA AMUHOB.

OOBSACHSTH 3aBUCUMOCTh CBOHCTB aMUHOKHUCIIOT OT CTPOCHHS WX (DYHKIIMOHAIBHBIX TPYIIIL.
Ha3piBaTh aMHHOKHUCIIOTHI 110 MEXTyHAPOJHONH HOMEHKIIATYPE U COCTABIISATh YPaBHEHUS
peaKImii, XapaKTepU3YIOIINX UX CBOWCTBA.

OOBSACHITH OMOJIOTUYECKYIO POJIb OCTIKOB M UX NpeBpalleHuid B opranusme. [IpoBoanuTh
I[BETHBIC PEAKIMU Ha OCIJIKH.

OOBSCHITH OHOJIOTUYECKYIO POJIb HYKJICHHOBBIX KHCIIOT.

ITonp3oBaThCs HHCTPYKHHeﬁ K JICKApCTBCHHBIM IIpCIiapaTamMm

Pa3nen 5. BBICOKOMOJIEKYJIAPHBIE COEAUHEHMUS (4 4)
Tema 10. CunteTnueckne nojaumeps! (4 4)

[ToHsATHE O BBICOKOMOJICKYJISIPHBIX COCIMHEHUsIX. [lomuMepsl, mogydaeMble B peaKIusax
nosmmMepuzaruu. Ctpoerne moinekyi. [lomuatunen. [omunpormnen. denondopmanbaeruIHbe
cmosibl.  CuHTeTHMYecKue Kayuykw. CTpoeHHE, CBOWCTBA, TIOJYYCHHE W TPUMCHCHHE.
Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

JlemoncTpammu. OOpa3ipl MIaCTMACC, CHHTETHYECKUX KayIyKOB M CHHTETHUECKHX BOJIOKOH.

IIpakTuyeckasa padota. Pacro3HaBaHue miaacTMacc U BOJIOKOH.

Obyuarowuiicst 00aceH yMemn:
3anmuchiBaTh  YpaBHEHUS pEaKIWid MOJMMEpH3alMH. 3amuchbiBaTh ypPaBHEHHS PEaKIUi
TIOJTMKOHICHCAITUH.

Pacrnio3naBath OpPraHn4YeCKHEC BCUICCTBA, UCIIOJIb3Ysd KaYCCTBCHHBLIC pECaKIIUN






TEMATHYECKOE INTAHUPOBAHUE YYEBHOT'O ITPEJIMETA XUMMUSI, 10 kaace

Nen/m | HammenoBanue pasnena u ypoka | Kom-Bo TpeboBaHMsI K YPOBHIO
4acoB Bunp! yaeOHolt nesitensHOCTH MTOITOTOBKH 00yUJarOmUXCs
(pe3ynbTar)
Paznen 1. TEOPUTUYECKHUE OCHOBBI OPTAHUYECKOW XUMUH (54)
Tema 1. Teopus ocrhoewvl opeanuyecko xumuu (44)

1 [IpeaMeT opraHMyecKOl XUMHH. 1 VYuarcs  pa3nuuarh  NpeaMeThl  HM3ydeHHWs | 3HaTh: OCHOBHBIE NPEIIIOCHUTKH
Teopust XUMHYECKOTO CTPOCHHS OPraHNYecKON ¥ HEOPraHMYECKOH XHUMHUH BO3HUKHOBEHHS TEOPHH XUMHYIECKOTO CTPOCHUS
OpraHUYECKUX BEIIECTB. YMeTh: 00BICHATH, IOYEMY OPIaHUYECKYIO

XMMHUIO BBIJICIIMIIN B OTAEIBHBIN pa3/iesl XUMHUH.

2 OCHOBHBIE TIOJIOKEHHUS TEOPUHI 1 3rakomsaTcs ¢ nonoxeHusMu TXC. 3HAaTh: YTO HY)KHO YUHTHIBATH IIPH COCTABICHUN CTPYKTYpPHON
XMMHYECKOTO CTPOCHHS (hopMyJIBI OPraHNYECKOTO BELIECTBA. XUMHUYECKOE CTPOCHHE.
OpPTaHUYECKUX COeTMHEHUH Teopust XUMHYECKOTO CTPOEHHS BEIECTB. YTIEPOAHBIN CKEJeT.
AM. Bytnepoga. M3omepus. M3omepsl.

YMeTb: pa3iuuarh TP OCHOBHBIX THIIA
YIIEPOJHOIO CKENleTa: pa3BeTBIICHHBI,
HEpa3BETBJIEHHBIN U IIMKINYECKUN

3 CocrosiHHE HIIEKTPOHOB B aTOME. 1 HaspBarot nzyuennsie nonoxxerus TXC. 3HaTh: DHEPreTHUECKUe YPOBHH U TOAYPOBHH. DJIEKTPOHHBIC
DJeKTpoHHas pUpPoIa VYuatcs  pa3nuuaTh  MpEOMETHl  HM3YUYCHHMS | OpOMTaH. S-3JEKTPOHBI U P- MIEKTPOHBI. CITUH 3JIEKTPOHA.
XMMHYECKHX CBSI3EH B OpPraHWYIECKON M HEOPTaHMUECKOH XMMHUH. CriapeHHBIE 3IEKTPOHBL. DIIEKTPOHHAs KOH(QHUTYpaIlHsl.
OPTraHUYECKUX COCTMHEHHSX. I'paduueckue

JJIEKTPOHHBIE (YOPMYJIBL. G- U TT-CBSI3H. METO/I BaJICHTHBIX
cBa3eil. OYyHKIMOHAIBHYIO IPYIILY.

YMeTb: pa3nudarh NOHATUS «3NEKTPOHHAS

000J109Ka» U «3TEKTPOHHAs opOuTamby. M300paxarh
3JIEKTPOHHBIC KOH(UTYPAIIUH aTOMOB 3JIEMEHTOB 1-10 1 2-
TONEPHOIOB; OOBACHITH MEXaHU3M 00pa30BaHUS U
0COOCHHOCTH G- U TT- CBSI3eH

4 Krnaccudukanms opraHuueckux 1 HassiBarot n3ydennsie nonoxenus TXC. 3nath: [IpuHIUIBI KIaccu(UKaMi OPraHUYeCcKUX COSIMHEHNH
COEJHEHUI. OOBSICHSIIOT MPEAMETHl U3Y4YEHHsI OpraHHUYecKoi

1 HEOPTAaHUYECKOW XUMHH.

3HaKOMSITCS/U3y4aroT KiaccupuKanuo
OpPraHUYECKHUX COCIUHEHHM.

Haxopsr, BBIITHCHIBAIOT, AHAIN3UPYIOT
HEOOXOAMMYI0 HH(OPMAITHIO IO HOBOH TEME.

5 Ilpaxmuueckas padboma Ne 1 3Hath cocTaB ¥YB, ymMeTs pemats 3aauil Ha ONpeaeneHue
«Kauecmeennoe onpedenenue (hopMyJIBI OPraHUYECKOTrO BELIECTBA.
yanepooa, 6000pooa u xiopa 6
OP2aHUYECKUX 6eU{eCEaxy

Paznen 2. YIVJIEBOJAOPO/bI (10 u)

Tema 2. Ilpedenvbie yeneeodopodsl (arkamsl) (2u)




DNEeKTPOHHOE W TPOCTPAHCTBEH-
HOE CTpoeHue ajaKkaHoB. ['oMororu
Y U30MEPHI AKAHOB

MonenupyroT IpocTpaHCTBEHHOE CTPOCHHUE
MeTaHa, ITaHa.

OnuChIBAIOT IPOCTPAHCTBEHHYIO CTPYKTYPY
MeTaHa.

HaxonsT, BRIUCHIBAIOT, aHATU3UPYIOT
HE0OX0ANMYI0 HH(GOPMAIHIO (TOMOJIOTH,
HU30MEPHI).

3HAKOMSTCS C HOMCHKHaTypOﬁ aJIKaHOB.

3HaTh: IpeIeIbHBIE YTIEBOIOPOIBI (aATKAHBI).
Bo30yxneHHOe COCTOSHIE aTOMa yTiepoa.
Tubpuam3anus aToMHBIX opOuTaneii. ['omooru.
T'omonoruueckas pazHoctb. ['oMooruyeckuit pss.
MexnayHapoaHasi HOMEHKIIaTypa OpraHu4eCKIX BELIECTB.
M3omMepus yriepoaHoro ckenera.

YMeTh: 00BSICHATH POCTPAHCTBECHHOE

CTPOEHUE MOJIEKYJI JIKAHOB Ha OCHOBE

MPEICTaBICHUH 0 THOPUAN3AIIUH OpOHUTAIel aToMa yTiIepoa.
M3roraBnuBaTh MOAEH MOJICKYJI aJIKAaHOB,
PYKOBOJICTBYSICh T€OpHEH XUMHUECKOTO CTPOCHUS
OpPraHUYECKUX BEIIECTB. YMETh OTIMYATh TOMOJIOTOB OT
n3oMepoB. JlaBaTh Ha3BaHUS allkaHaM MO MEXAYHapOIHON
HOMEHKJIaType

Meran — npocredmuit
MIPeICTaBUTENh aJTKaHOB.

OOBACHIIOT  TPOCTPAHCTBEHHYIO  CTPYKTYpPY
MeTaHa.
Pacckas3piBalOT O  MOHSTUSAX ~ «TOMOJIOTHY,

«U30MCPBD» AJIKAHOB.

Ha6mo,ua}0T 1 OMUCBIBAIOT XUMHUYCCKUEC PCAKIINU

3HaTh: peakiuy 3aMelieHns (TaToreHUpoOBaHue),
pCakun ACTUAPUPOBAHUA, PCAKINN U30MEPHU3AIUN
ankaHoB. [{enHbie peaknyu. CBOOOIHBIC PaJUKAIIBL.
["ajoreHnpoN3BOAHBIC ATKAHOB.

YMeTh: COCTaBIATh YPABHEHUS XUMIUECKUX
PeaKIuii, XapaKTepH3yIONIINX XUMHUECKUE CBOMCTBA
MeTaHa ¥ €ro roMOJIOrOB.

Tema 3. Henpeoenvroie yeneodopodot (4 u)

HenpenenbHble yriaeBon0pObIL.
AJKEHBI: CTPOCHHE MOJIEKYI,
TOMOJIOTHSI X H30MEPHS.
CBOICTBa U IPUMEHEHHE

MozenupytoT IpoCTpaHCTBEHHOE CTPOCHUE
sTeHa. ONUCHIBAIOT IPOCTPAHCTBEHHYIO
CTPYKTYypY 3TeHa. HaxonsT, BHINUCHIBAIOT,
AQHATM3UPYIOT HEOOXOIUMYO HH(POPMALIHIO O
HOMEHKJIaType ¥ U30MEPUH aJIKCHOB.
HaOmroaroT 1 ONUCHIBalOT XMMUYECKHE PEaKIty,
XapakTepHbIe JuIs ajkeHoB. [lepeuncsior
00J1aCTH IPUMEHEHUS AIKeHOB. OCO3HAHHO U
IMMPOM3BOJIBHO CTPOAT BBHICKa3bIBAHUSA B yCTHOi/lI u
MMMCHBMEHHON (hOpMe, UCTIONB3YS HEOOXOIMMYIO

XUMHUYCCKYIO TCPMUHOJOTHIO.

3HaTh: KpaTHbIE cBs3U. HenpenenbHble
YTIEBOIOPOABIL. AJKEHEI. Sp3- THOpUaN3aIusa. OTeH
(atunen). 3oMepust MOJIOKESHHST TBOWHON CBSI3H.
[pocTpaHCcTBeHHAs H30MEPHSI (CTEPEOU30MEpH).
YMeTb: 00BSICHATB MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIbI
9THUJIEHA HA OCHOBE TPEJICTAaBICHUH O

ruOpuIN3aly aTOMHBIX OpOHUTaNIel yriepona.
N300paxxaTh CTPYKTYpHBIE ()OPMYJIbI ATKEHOB U UX
HN30MEPOB, HA3BIBATH AJIKCHBI 11O Me)KI[yHapOI[HOﬁ
HOMEHKJIaType, COCTABIATE (POPMYJIBI ATKEHOB 0 HX
Ha3BaHUSIM.




9 IIpakmuueckas paboma No2 CamocToaTenbHO (POpMYyITHUPYIOT LIENH YPOKa, 3HAaTh: peaKiy MPUCOCTMHEHUS (THIPUPOBAHHE,
«llonyuenue smunena u onvimol CTPYKTYPHPYIOT HH(OPMAIIUIO, IPOBOJAT ONBITHl | raJOreéHUPOBAaHKE, THAPATAIN), OKUCICHHUS U
C HUMY. JUISL TIOJTyHIEHUsI STUIICHA U U3YyUSHHUS €0 CBOMCTB | IMOJMMEpU3alMi aJIKEHOB. BBICOKOMOIEKYIIIPHBIE
[TpumensttoT 3Hanus o0 Th npu BEIMOIHEHUN coenmHenus. KauecTBEeHHbIE peakMy Ha TBOWHYIO CBS3b.
3aJaHuii. PaboTaloT 1 BHINONHSIOT yueOHbIe Crioco0b! MoJy4eHHsI AIKEHOB M 00JIACTH HX
JICUCTBHUS B Mapax, JIEMOHCTPUPYIOT CIOCOOHOCTh | MPUMEHEHHUSL.
BBITIOJIHATH SKCIIEPUMEHT M OMHCHIBATH €r0 I10 YMeTh: cOCTaBIISITh yPaBHEHHSI XUMUYIECKUX
OIIpEeZIeTICHHOMY ILIaHy. peaKIuii, XapaKTepU3YIOIMX XMMUYECKHE CBOMCTBA
ankeHoB. Jloka3pIBaTh HENIPEAETIbHBIA XapaKkTep
STUJIEHA C TIOMOIIbIO KAYECTBEHHOH PEaKIUy Ha
KpaTHBIC CBSI3U
10 AJKaaeHBI. CamocTosTesIbHO (OPMYJIMPYIOT LEIH YpOKa, 3HaTh: aKaAueHBb! (JIUCHOBBIE YTIIEBONOPOIbI). JIUBHHMIT
HAaXOJAT U BBICISIFOT HEOOXOIUMYIO (6yranuen-1,3). Mzonpen (2metnunOyTaaueH-
HH(POPMALIHIO, CTPYKTYPUPYIOT HH(POPMALIUIO, 1,3). ComnpsikeHHBIE TIBOHHBIC
0(opMIISIIOT B BHJIE KOHCIIEKTA. cBsi3u. Peakuuu npucoenuHeHus (TaloreHUPOBaHKs) U
MOJMMEPH3ALUH ATKAINCHOB.
YMeTh: COCTaBIATh YPABHEHNS XUMUIECKIX
peakuuii, XapakTepu3yIOIMX HEpeACIbHBIN XapaKkTep
AIKaJIMCHOB
11 ATIETUIJIEH U €T0 TOMOJIOTH. MoaenupytoT NpoCcTpaHCTBEHHOE CTPOEHUE 3Hath: aneTuieH (3THH). MeXKIaccoBasi H30MEpHSI.
sTHHAa. HaxonsT, BBINMCHIBAIOT, aHAIN3UPYIOT Sp-ruOpHIU3aLKs JEKTPOHHBIX OpOUTAJICH.
HEoOX0aNMYyI0 HH(OPMAIIHIO 0 HOMEHKIAType M | Peakium nprcoequHeHns, OKHCICHUS U
n30MepuH ankuHOB. HabmronaroT 1 onuceIBaroT MOJTMMEPH3ALUH.
XMMHYECKHE PEaKIny, XapaKTepHbIe IS STHHA. YMeTh: 00BSICHATD Sp- THOPUAM3AINIO U
[Nepeuncnsror o6acT NPUMEHEHHS ATKUHOB. MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI
OCo03HaHHO ¥ IPOU3BOJILHO CTPOST alleTHJICHa, HAa3bIBaTh TOMOJIOTH alleTHIIEHA T10
BBICKa3bIBaHMs B YCTHOW M MUCbMEHHOM (opme, MEK/IyHapOIHOH HOMEHKIIAType, COCTABIISATh YPAaBHEHHS
HCIIOJIB3YsI HEOOXOMUMYIO XMMHUYECKYIO pEaKIuii, XapaKTepU3YIOIMX XMMUYECKHE CBOMCTBA alleTHUIICHA.
TEPMHHOJIOTHUIO.
Tema 4. Apomamuueckue yene6o0opoout (apervt) (2 u)
12 Benzon n ero romonory. MopenupyroT IpoCcTpaHCTBEHHOE CTPOCHHUE 3HaTh: apeHbl (apOMaTHYECKHE YTIIICBOAOPOIb). bensour.
Oenzona. HabmonaroT n onuceiBatotT xumudeckue | bensonbHoe komnbuo. Tomyoun. zomepus
peakuum, XapakTepHble s OeH3071a. 3aMecTUTeNeH.
[epeuncnsiror ob6mactTu npuMeHeHHs: OeH301a U YMeTh: 0OBSICHATH 3NEKTPOHHOE U IIPOCTPAHCTBEHHOE
€ro MPOU3BOIHBIX. CTpOEHHUE MOJIEKYJIBI OeH30:a. M300paxars
CTPYKTYpHYIO opMyIry OEH301a ABYMS CIIOCOOAMHU
13 CBaoiicTBa OeH3071a 1 €T0 3HaKoMATCS ¢ HHpOPMANKEil 0 roMoiorax 3HaTh: peakIuu 3aMeIleHHs (TaJoreHIpOBaHME,

T'OMOJIOT'OB.

6er3oma. ONUCHIBAIOT TEHETUIECKHE CBSI3U
MEXK]ly U3YYEHHBIMU KJIaCCaMU OpPTraHUYECKHUX
BEILIECTB C IIOMOIBIO €CTECTBEHHOTO S3bIKA U
si3p1ka XUMUHU. OCO3HAHHO U MTPOU3BOJILHO CTPOST
BBICKa3bIBaHKsI B YCTHOW U MUCHMEHHOM (hopme,
HCTIOJB3YS HEOOXOIUMYIO XUMHYECKYTO

TCPMHUHOJIOTHUIO.

HUTPOBAHHUE), OKHCIICHUE U IPUCOSTUHEHUSI Y

apenoB. [Tecturunel. ['eHeTHYECKAS CBA3b APEHOB C IPYTHMHU
YIIICBOIOPOAAMH.

VYMeTh: 00BICHATH, KaK CBOMCTBA OCH301a

00YCJIOBJICHBI CTPOCHHUEM €ro MOJIeKyYJIbl. COCTaBIIAThH
YpaBHEHHUsI peaKkifii, XapaKTePU3yOIIHIX

XHMHYCCKHE CBOWCTBA OCH30J1a K €r0 TOMOJIOTOB.

Tema 5. Ilpupoouvie ucmounuxu y2nes00opooos (2 1)




14

IIpupoaHble HCTOYHUKHU
yrieBogoponos. IlepepaboTka
HedTH.

CamocrosaTenbHO (POpMYyITHUPYIOT LIENH YPOKa,
HaxOJAT U BBIACISIOT HEOOXOAUMYIO
MH(OpPMAIHIO, CTPYKTYPHPYIOT HHPOpPMAIIHNIO,
0(OPMIIIOT B BUJIC KOHCIICKTA.

3nate: npupoaHseii ra3. Hedts. [lomyTHbIe He()TSHBIE Ta3bL.
Kamennsrit yrons. [leperonka HepTH.
Pextudukammonnas kononHa. bensun. Jlurpoun. Kepocun.
Kpekunr HedrenpomykTos. [upomms.

15 KonTtpoabHnasi padora 1 no 1 CamocTosATeTbHO (hOPMYITUPYIOT LIEIH YPOKa,
TemaM «Teopusi XuMHYECKOT0 HaXOJT U BHIJEISIOT HEOOX0ANMYIO
CTPOEHHS OPraHuYeCcKUX WH(POPMALHIO, CTPYKTYPUPYIOT HH(POPMALIHIO,
coeMHEeHMID, 0(OPMIISIIOT B BUJE KOHCIIEKTA.
«YT1€eBOIOPOABD». [TucpMEHHO BBIpAXKalOT CBOW MBICITH B
COOTBETCTBHH C 331a9aMU M YCIOBISIMA 33TaHUH.
Paznea 3. KUCJIOPOJACOAEPKAIINUE OPTAHUYECKHWE COEJUHEHUS (11 v)
Tema 6. Cnupmot u gpenonvi (3u)
16 OmHOATOMHEIE TIpeeIbHBIC 1 3HAKOMSATCS CO CTPOCHHUEM MOJICKYIIBI ATAHOJIA. 3HAaTh: KUCIOPOCOACPIKAIIINE OPTaHUIECKUE
ciupThl. [lomydenne, XuMIIecKue coenuaeHUs. OIHOATOMHBIC TIPEIEIbHBIEC CITUPTHI.
CBOWCTBA U IPUMCHCHUE Haxopdt, BRIIICHIBAIOT, aHATU3UPYIOT OyHKIIMOHAIBHAS TPYIIa COUPTOB. MeTaHoI
OJTHOATOMHBIX MPEIEITBHBIX HEOOX0ANMYIO HH(OPMAIHIO O HOMEHKIIAType M | (METWIIOBBI ciupT). DTaHo (3THUIIOBBIN criupT). [lepBUYHBIH,
CIIHPTOB. n3oMepun ankaHosioB. HaGmonator BTOPUYHBINA M TPETUYHBIN aTOMbI yriaepoaa. BogopoaHas cBsi3b.
JIEMOHCTPHPYEMBIE OIBITHI M ONUCHIBAIOT CrnipToBoe OpokeHue.
XMUMHUYECKHE PEaKIINi, XapaKTepHbIe LIS (epmenTsl. Bogopoansie cBA3U. ATKOTOTH3M.
ankaHosoB. IlepeyncisatoT 0061acTH NpUMEHEHUsT | YMeTh: 0ObsICHATH, Kak 00pa3yeTcsi BOAOPOJHAS
ankaHoyoB. OCO3HAHHO ¥ MTPOU3BOIBEHO CTPOST CBSI3b M KaK OHA BIUSCT Ha (PU3MUYECKHE CBOWCTBA
BBICKa3bIBaHUS B YCTHOM U MUCbMEHHOIT (popme, cupToB. COCTaBIATH CTPYKTYPHBIE (POPMYITBI
HCIOJB3Ys HEOOXOIUMYIO XUMHYECKYTO CIIPTOB U X M30MEPOB, HA3bIBAThH CIIUPTHI IO
TEPMUHOJIOTHIO. MEXKIYHAPOJHOW HOMEHKIaType. OObsICHATh 3aBUCHMOCTD
CBOMCTB CIIMPTOB OT HAJIMYMSL
(YHKIMOHAJIBHOW TPYIIIIBI
17 MHOTroaTOMHBIE CIIAPTHL. 1 3HAKOMSTCS CO CTPOCHHUEM MOJICKYIT 3HaTh: MHOTOATOMHEIC CITUPTHI. DTUJICHTIIUKOI.
STHJICHTIIMKOJA U TnneprHa. VccnenyroT ux I'munepun. KagecTBeHHAS peaknns Ha MHOTOATOMHBIE CITHPTHL.
cBoiicTBa. OCO3HaHHO M MTPOU3BOJIEHO CTPOSIT YMeTh: COCTaBIATh YPABHCHUS PEaKITHA,
BBICKa3bIBaHUS B YCTHOH U MUCEMEHHOH (popme, MOJITBEPIKTAIOIINX CBOMCTBa MHOTOATOMHBIX
HCIIOJIb3YA HeO6XOIlI/IMyIO XUMHUYECKYIO CIIUPTOB, U MTPOBOANUTH KAYCCTBCHHYIO PCAKIIUIO
TEPMHHOJIOTHIO. Ha MHOTOaTOMHbIE CIIUPTEI
18 DEHOIBI U apOMaTHIECKUE 1 3HAKOMSATCS CO CTPOCHHUEM MOJIEKYJIB (heHOa. 3HaTh: PeHONBI. APOMATHIECKHE CIIUPTEI.
CHUPTHL. Haxopsr, BRINNCHIBAIOT, aHATTU3UPYIOT KauectBeHnHas peaxmust Ha (GEHOIL.
HE00X0AUMYI0 HHPOPMALIUIO O (eHOIIe. YMeTh: 00BSCHATH 3aBUCHIMOCTE CBOWCTB (DEHOJIA OT CTPOCHHS
HabmogaroT 1eMOHCTpHUPYEMBIE OIBITH U €ro MOJICKYJIbI, B3aWMHOE BIIUSHIE aTOMOB B
OITMCHIBAIOT XMMUYECKHE PEAKIUU, XapaKTepHble | MoJekyse Ha npumMepe ¢eHona. CocTaBisiTh
i ¢peHona. [lepeducistor o0IacTi MPUMEHEHUsT | YpaBHEHUS PEaKIUid, XapaKTePU3YIOIIHNX
(enona. OCO3HAHHO ¥ MPOU3BOJILHO CTPOSIT XHMHYECKHe cBoiicTBa (peHona
BBICKa3bIBaHUsI B YCTHOW U MUCHMEHHOM (hopme,
HCIOB3YyS HEOOXOIUMYIO XUMHYECKYTO
TEPMUHOJIOTHIO.
Tema 7. AnbOecuovl, Kemomwl, KapOOHO8ble KUCI0mbL (3 )
19 | KapOoHHUITbHBIC COCTUHEHUS — 1 | 3HAKOMSITCS CO CTPOCHHUEM MOJIEKYJT aJIhJICTHIOB | 3HaTh: KapOOHUIILHBIC COCTMHEHHS M KapOOHMITLHAS TPYIIIA.




anpaeruapl 1 keTonsl. CBoiicTBa U
MpUMEHEHNE albJACTHIIOB.

1 KETOHOB. HaxonsT, BRIIHMCHIBAIOT,
AHATTM3UPYIOT HE0OXOAUMYIO HH(POPMALIHIO O
BEIleCTBaX JAaHHBIX KiaccoB. Habmomaor
JIEMOHCTPHPYEMBIE OITBITHI M OITMCHIBAIOT
XUMHYECKHE PEeaKLUH, XapaKTepHbIe s
aJIBJIETU/IOB, 3alUCHIBAIOT YPABHEHUS MOJTyUEHUS
anpaeruzos. [lepeuncisior obmacTu ux
IMPUMCHCHU .

Oco3HaHHO ¥ MPOU3BOIBHO CTPOST
BBICKa3BIBaHUS B YCTHOM U MUCEMEHHOI (popme,
HCIIONIB3YsI HEOOXOMUMYIO XMMHYECKYIO
TEPMHHOJIOTHIO.

AnpnerngHas rpymma. Ajabaeruasl. Ketonst.
Peaxiuu OKUCICHUS U TIPUCOCIMHEHNUS allbJIeTU/IOB.
YMeTh: cOCTaBIATH (POPMYITBI H30MEPOB U TOMOJIOTOB
QIIBJICTU/IOB M HAa3bIBAThH UX [0 MEX/YHAPOHOM
HOMEHKJIAType

20 KapOoHOBBIE KHUCIIOTHI. 3HaKOMSITCS CO CTPOCHUEM MOJIEKYJ1 KapOOHOBBIX | 3HaTh: kKapOOHOBBIE KUCIOTHI. KapOokcuibHas
XuMHUUYECKHE CBOMCTBA U KHCJIOT. rpymnma (kapookcorpymnmna). OTHOOCHOBHBIC
MPUMEHEHNE OTHOOCHOBHBIX Haxopst, BRIMUCHIBAIOT, aHATU3UPYIOT Ipe/ieNbHbIE KApOOHOBBIE KUCIOTHI. MypaBbHUHAS
MpeeNbHBIX KaPOOHOBBIX KUCIIOT. HEOOX0AMMYI0 HH(OPMALIHIO O BEIECTBAX KHCJIOTA. YKCYCHAas KHCJIOTa. AIIETaTHI.

JaHHOTO Kiacca. Habmonaror neMoHcTpupyemble | YMeTh: cocTaBisTh (hOPMYJIIBI H30MEPOB M TOMOJIOTOB
OITIBITHI M OTTMCHIBAIOT XMMUYECKHE PEaKInH, KapOOHOBBIX KHCIJIOT M Ha3bIBAaTh MX MO MEXIyHapOJHOM
XapaKTepHBIE JUISl ajlbJIETU/IOB, 3aIIUCHIBAIOT HOMEHKJIaTyp; OOBSICHATD
ypaBHEHHsI OJTyYeHUsI KApOOHOBBIX KHCIIOT. 3aBUCHMOCTH CBOWCTB KapOOHOBBIX KHUCIIOT OT
[lepeuncisroT 061aCTH MX TPUMEHEHUS. Hanmnuus ¢yHkiuonanpHo rpymmsl (-COOH). CocraBnsth
OCo3HaHHO ¥ TPOU3BOJIEHO CTPOSIT YpaBHEHHsI PeaKIHid, TOTBEPIKAAOIINX
BBICKa3BIBaHUS B YCTHOM U MICEMEHHOI (popme, CBOWCTBA KapOOHOBBIX KHCIOT
UCIIONIB3Ysl HEOOXOMUMYIO XMMHYECKYIO
TEPMHHOJIOTHIO.

21 Ilpaxmuueckas paboma Ne 3 CamocTosTeIbHO (OPMYIIMPYIOT LEIH ypOKa, YMeTb: 0TIMYaTh MypaBbUHYIO KACIOTY OT YKCYCHOM C

«Ilonyuenue u ceoiicmea CTPYKTYPUPYIOT HH(OPMAIIUIO, IPOBOIAT OIBITHI, | MOMOIIBIO XUMHUYECKUX PEAKIMH
KapOOoHObIX KUCTOM ). XapaKTepu3yoIlue cBOICcTBa
KHCIOPOAOCOCPIKAIINX OPTaHMYECKUX BEIIECTB.
IIpumenser 3Hanus no Th npu BeIIoIHEHUH
3amaHuid. PaboTaroT U BEIONHSIOT YIeOHBIC
JEUCTBHSA B Mapax, JIEMOHCTPUPYIOT CIIOCOOHOCTh
BBINOJIHATH SKCIIEPUMEHT M ONUCHIBATH €TI0 110
OIIpEIeTICHHOMY IUIaHy.
Tema 8. Cnoowcroie s¢hupol. Kupor. (2u)

22 CrnoxHble 3QUpHL. CamocTosaTenbHO (POpMYyITUPYIOT LENH YPOKa, 3HaTh: cnoxHbIe 3¢uphl. Peakius stepudukarym.
HAaXOJAT ¥ BBICISIFOT HEOOXOIUMYIO [emouHO# THAPOITU3 CIIOKHOTO dHpa (OMBIICHHE).
HH(OpPMAIHNIO, CTPYKTYPHPYIOT HHPOPMALIHUIO, YMeTh: cOCTaBIATh YPaBHEHMS peaKkinit
0(hOpMIISIIOT B BHJIE KOHCIIEKTA. sTepuUKaINH.

23 JKuprwl. Moromue cpencTaa. CaMocToATeIbHO (OPMYITUPYIOT LIEIH YPOKa, 3uare: lllenounoit ruaponn3 ciaoxkHOTo ddupa

HaXoJiAT U BBIACIIAIOT HeO6X0}II/IMyIO
WHPOPMALIHIO, CTPYKTYPUPYIOT HH(POPMALIHIO,
0(OPMIIAIOT B BU/IE KOHCIIEKTA.

(ombineHne). CHHTETHYECKHE MOIOIIUECPECTBRA.

Ymerb: OOBACHATh OHOIOTHIECKYIO poIib kupoB. CoOmoaaTh
npaBuiIa 6€30MaCHOTO OOpaIIeH s CO

cpesicTBaMHU OBITOBOW XUMHHU.

Tema 9. Yeneeoowt (3u)




24 I'moko3a. Caxapo3sa. 1 3HaKOMATCS CO CTPOCHHUEM MOJIEKYITBI TIFOKO3BI M | 3HaTh: I mroko3a. @pykro3a. MoHOCaxXapuabI.
caxaposbl. HaxonsT, BBIIMCHIBAIOT, Omurocaxapuasl. Jucaxapuasl. Caxapo3sa.
AQHATM3NPYIOT HEOOXOMUMYI0 HH(POPMAIIHIO O YMeTh: 00BSCHATH OMOJIOTHYECKYIO POJIb TIIFOK03bI. HazpiBaTh
TIIIOKO3€ M caxapose. Habmronaror obJiacTi mpuMeHeHus caxapo3bl. COCTaBIATh ypaBHEHUS
JIEMOHCTPHPYEMBIE OIBITHI M ONUCHIBAIOT pEaKIuH, ITIOATBEPIKIAIOIINX
XMMHYECKHE PEaKlny, XapaKTepHbIe ISl HUX. CBOMCTBa caxapo3bl
[lepeuncisroT 0671acTH MX TPUMEHEHUS.
OCO3HaHHO U TPOU3BOJIEHO CTPOSIT
BBICKa3BIBaHUS B YCTHOM U MICEMEHHOI (popme,
HCIIONIB3YSI HEOOXOMUMYIO XMMHUYECKYIO
TEPMHHOJIOTHUIO.
25 Kpaxman. Llemmrono3sa. 1 CamocTosTeIbHO (QOPMYIIMPYIOT LEIH YpOKa, 3Hate: nonucaxapuasl. Kpaxman. I'mukores.
HaXoJiAT U BBIACIIAIOT HeO6XO}II/IMyIO PeaKI_II/ISI TTOJIMKOHACHCAIIUH. KauectBennas pCakusg Ha
uHpopMaLuio, CTPYKTYpUpYyIOT HH(POpMAILHIO, kpaxmail. [lemmono3a. AneTHienonosa.
0QOPMIIIIOT B BHJE KOHCTIEKTA-Ta0INIIHI. Krnaccudukarus BoIoKoH.
YMeTh: COCTaBISITh YPABHEHUS PEAKLIIUH THAPOIN3a Kpaxmala U
MOJIMKOH/ICHCAIIMK MOHOCaXapHu/I0B.
26 Ilpakmuueckasa paboma Ne 4 1 CamocTosTeIbHO (OPMYJIMPYIOT LEIH YpOKa, YMeTh: MPUMEHSATh 3HAHUSI 0 XUMHUECKUX
«Pewenue 3xcnepumenmansHvix CTPYKTYPUPYIOT HH(OpPMALIUIO, IPOBOIST OIBITHI, | CBOWCTBAaX OPraHMYECKUX BELIECTB MU PEILICHUN
3a0ay Ha nonyueHue u XapaKTepU3YIOIINe CBONCTBA XKUPOB 1 9KCIIEPUMEHTAIIBHBIX 3324
PAacno3naganue opzaHuvecKux yrieBonoB. [Ipumenser 3Hanus no Th npu
eeujecmey. BBINTOJIHEHNH 33/1aHUH. PaboTaloT 1 BBITOIHSIOT
yueOHbIe NEUCTBHS B Napax, IEMOHCTPUPYIOT
CIIOCOOHOCTb BBITIOJHSATH OKCIIEPUMEHT U
OITMCHIBATH €r0 I10 ONPEeICHHOMY IIJIaHy.
Paznen 4. ABOTCOAEPKAINME OPTAHMYECKHWE COEAUHEHUSA (5 1)
Tema 9. Amunvt u amunoxucaiomol. beaxu (5u
27 AMMUHBIL 1 3HaKOMSTCS CO CTPOCHUEM MOJIEKYJT aMUHOB U 3HaTh: a30TCO/IEPKAIINE OPTraHUUECKHE COSTUHEHHS. AMHUHEIL.
aHwiIrHa. HaxossT, BEITUCHIBAIOT, aHAJTM3UPYIOT | AMHHOrpynna. AHWINH.
HEeo0XoAuMYI0 HH(pOpMAIHIO 0 HUX. OMHCHIBAIOT | YMETh: COCTaBIIATh ypaBHEHHS PEaKIni,
XUMHUYECKUEC PCAKIINU, XapaKTCPHBIC I HUX. XapaKTepI/ByIOH_II/IX CBOMCTBA aMHHOB
[Nepeuncnstror 001aCTH X TPUMEHEHNSI.
OCo03HaHHO ¥ MPOU3BOJIBHO CTPOSAT
BBICKa3bIBaHMS B YCTHOW M MHCbMEHHOH (opme,
HCIIOJNIB3YsI HEOOXOMUMYIO XMMHUYECKYIO
TEPMHHOJIOTHUIO.
28 AmMuHOKHCIOTHI. benku. 1 3HAKOMSATCS CO CTPOCHUEM MOJIEKYJI 3HaTh: aMUHOKHCIIOTHI. BUMONSApHEII HOH.

AMHUHOKHUCIIOT 1 0eJKoB. HaXxo/s1T, BHINKUCHIBAIOT,
AHATTM3UPYIOT HE0OXOAUMYIO HH(OPMALIHIO O
HuX. OMHCHIBAIOT XUMUYECKUE PEaKITHH,
XapakTepHbIe I HUX. [lepednciisoT 001acT ux
MIPUMCHCHUSI.

OCO3HaHHO U IIPOM3BOJILHO CTPOST

Ientumnas (amugHast) rpymmna (cBs3b). [lenTusr.

I'munua. CtpykTypa 6enkoBoit Monekynsl. benku. Jlenatypanuns
U runponu3 6enkos. [{BeTHbIE peaknyy Ha OENKy.
AzoTconeprkalye reTeporKINIeCcKue

coequnenus. [upunun. Iupposn. ITupumunus. Ilypun.
A30THCTBIE OCHOBAHUSL.




BBICKa3BIBaHUS B YCTHOM U MUCEMEHHOI (popme,
HCIIONIB3YS HEOOXOIUMYIO XMMHUYECKYIO
TE€PMUHOJIOTHIO.

VYMeTh: 00BSICHSTH 3aBUCUMOCTh CBOICTB
AMHHOKHUCIIOT OT CTPOCHUS UX (PYHKIIHOHAIBHBIX
TPYTIT; OOBSACHITH OHOJIOTUICCKYIO POJIh OCITKOB M UX
MIPEBPAIICHHS B OPTaHU3ME.

29 A3zoTcopeprkarne 3HAKOMSATCS CO CTPOCHUEM MOJIEKYJI 3nate: Hykneotunsl. HykienHOBBIC KUCTIOTHL.

TFETCPOLUKINYCCKUEC COCANHCHUA. HYKJICMHOBBIX KHCJIOT. HaXO,Z[)IT, BBIITUCBHIBAKOT,

HyxnenHoBbIE KUCTOTHI. aHATM3NUPYIOT HEOOXOAUMYIO HH(OPMAIIHIO O
HuX. ONHCBIBAIOT XUMHUYECKHE PEAKLIUH,
XapakTepHbIe I HUX. [lepeuncistior obnactu ux
npuMeHeHns. OCO3HaHHO M MPOU3BOJIBHO CTPOST
BBICKa3bIBaHMs B YCTHOW M MUCbMEHHOM (opme,
HCIIOJIB3Yys HEOOXOMUMYIO XMMHUYECKYIO
TEPMHHOJIOTHUIO.

30 XUMHUS U 300pOBBE YEIOBEKA. HaspBarot nzyuennsie nonoxxerus TXC. 3HaTh:

(hapmakostoruuecKas XuMHsI.
O00011ar0T 3HAHUS U IEJIAI0T BEIBOALI O VYMeTs:
3aKOHOMEPHOCTSIX M3MEHEHHUIT CBONCTB TI0JIb30BaTHCS] HHCTPYKIMEH K JIEKapCTBEHHBIM
(YHKIIMOHATBHBIX MPON3BOIHBIX YTJIEBOAOPOJOB | mpernaparam
B TOMOJIOTHYECKUX PSAAX.
Bribuparot Hanbosiee 3¢ HeKTHBHBIC CITOCOOBI
pemenus 3aga4d. OCO3HAHHO M IPOU3BOJIBHO
CTPOAT BBICKA3bIBAHHS B yCTHOM M MUCbMEHHON
(dopme, UCIIONB3ys HEOOXOMUMYIO XUMUYECKYIO
TEPMHHOJIOTHUIO.

31 Kontpoasnas pa6ora 2 no CocCTaBiIsOT IU1aH PaboTHI U YMeTh: HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS K YMEHHUS B
Temam «Kuciopoaconep:kammue MOCIIEA0BATEILHOCTD AEHCTBUH IJISl YCIIEITHOTO MPaKTHYECKOH JAESTEIbHOCTH
OpraHnyecKue coeJuHEHHUs, BBINTOJIHEHUS 3a1aHUH.

«A30Tcoaep:kamme C I0CTaTOYHOM MOJIHOTON M TOYHOCTEIO
OpraHnyecKue coeJuHEHHUs. MTMCEMEHHO BBIPAXKAIOT CBOM MBICIIH B
COOTBETCTBHH C 337a4aMH U YCIOBHIMH 33JaHHH.
Paznen 5. BBICOKOMOJIEKYJISIPHBIE COEAUHEHUSI (4 4)
Tema 10. Cunmemuueckue nonumepwt (4 1)

32 CuHTeTHYECKNE TTOJMMEPHI. CamocTosTeNbHO (GOPMYIHPYIOT LEIH yPOKa, 3HaTh: nonmuMepsl. CTeneHb MOTNMEepH3annHg.
KonneHcannoHHbIE TOTMMEPHI. HaXOJST U BBIJAEISIIOT HEOOXOINMYIO Momnomep. CtpykTypHOE 3BeHO. TepMoruiacTHaHbIE
[lenomnacrsl. HH(OpPMAIHNIO, CTPYKTYPHPYIOT HHPOPMALIHUIO, noiumepsl. Ctepeoperysipable moauMepsl. lonuatuieH.

0(hopMIISTIOT B BHJIE KOHCIIEKTA. [omumpormnen. I[NomurerpadTopatunen. TepmopeakTuBHBIC
noiumepsl. PenonopopmanbaeruHbie cMoibl. DeHOMIacThI.
AwmmnHorutactel. [leHommacTol.

33 HatypanbsHblit KaydyK. CamocrosaTenbHO (POpMyITHUPYIOT LIENH YPOKa, 3HaTh: monmuMepbl. CTeNneHb TOJINMEPH3aLnuH.
CuHTeTHYECKHE KAyUyKH. HaXOJT U BBIAEISIFOT HEOOXOAUMYIO Monowmep. CtpykTypHOE 3BeHO. TepMoruiacTu4HbIE
CuHTeTHYecKne BOJIOKHA. HH(OpPMANHIO, CTPYKTYPHPYIOT HHPOPMALIHUIO, noimmepsl. Ctepeoperylsipable moauMepsl. Ilonmatiiies.

0(hOpMIISIOT B BHJIE KOHCIIEKTA. [Momumpormnen. I[NonurerpadTopatunen. TepmopeakTnBHBIC
nonumepsl. PenonopopmanbaeruHbie cMoiibl. DeHomIacThl.
AmunHomnactsl. [Tenonnactel. HaTypanbHbli kayuyk.
34 Ilpakmuueckas paboma Ne 5 CaMOCTOSTEIbHO (hOPMYITUPYIOT LIEIH YPOKA, YMeTh: IPUMEHSTh 3HAHUS O XUMUIECKHX




«Pacno3nasanue nnacmmacc u
60J10KOH)).

CTPYKTYPHUPYIOT HH(OPMAIIUIO, IPOBOIST OIIBITHI,
XapaKTepU3yIOINe CBONCTBA )KUPOB U
yrneBooB. [IpumMensier 3anus no Th npu
BBINTOJIHEHHNH 3a/1aHUi. Pab0TalOT 1 BBIOIHSIOT
yueOHbIe JEWCTBHS B Napax, IEMOHCTPUPYIOT
CIIOCOOHOCTD BBITIOIHATH SKCIIEPUMEHT U
OIIUCBIBATH €T0 110 ONPEEICHHOMY IIIaHy.

CBOMCTBaX OPraHWYIECKUX BEUIECTB IIPU PEILICHUU
9KCIEPUMEHTANIBHBIX 337124

35 Opranuyeckasi XMMHUs, 4YEI0BEK 1 CamocTosiTesIbHO (OPMYJIMPYIOT LEIH YPOKa, YMeTh: HCIOJIb30BATh IPUOOPETEHHBIC 3HAHUS 1 YMEHHUS B
pHpoa. HaxOJAT U BBIACISIOT HEOOXOAUMYIO NPaKTUYECKON eITeTBHOCTH
WHPOPMAIIHIO, CTPYKTYPUPYIOT HH(POPMALIHIO,
0(OpMIISIIOT B BHJIE KOHCIIEKTA.
36 AIMUHUCTPATHBHAS PewatoT pacueTHbIe TEMaTHYECKHE 33/1a4H, YMeTh: 3aIUChIBaTh YPAaBHEHUSI PEaKIMi XUMHYECKUX

KOHTPOJIbHAs1 padoTa 3a Kypc
xumuu B 10 Kj1acce.

3aJaHus Ha TCHCTUYCCKUC PAIBI.

MIPEBPALIEHUN MEKIY KJIaCCaMH OPraHUYECKUX BELIECTB
3HaTh: ()OPMYJIbI U CBOMCTBA BELIECTB OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCAMHEHHUN

ITOYPOYHOE INIJIAHUPOBAHUE

no xumuu 10 kiaace (1 yac B Hexero / 36 4acoB B roa)




KoimuecTBo

Jlom.3amanue

Ne HaumenoBaHue pasnena u ypoka 4acoB
n/n
Paznea 1. TEOPETUYECKHUE OCHOBBI OPTAHUYECKOW XUMMMH (5 u
Tema 1. Teopus ocHosbl opeanuieckou xumuu (4u)
1 | IIpeameT opranndeckoil XUMHUH. Teopusi XUMUYECKOTO CTPOCHHUSI OPTAaHUUYECKUX BEIIECTB. 1 naparpad 1,2
2 | OcHOBHBIE MOJIOKEHHSI TEOPHUH XMMHUYECKOTO CTPOEHUS OpraHMyeckux coeanneHuit A.M. bytieposa. 1 naparpad 2,3
3 | CocTosiHuE 3EKTPOHOB B aTOME. DJIEKTPOHHASI IPUPOJA XUMUYECKHUX CBSA3EH B OPraHMUECKHUX 1 naparpad 4,5
COETMHEHMUSIX.
4 | Knaccudukaius opraHU4eCKUX COCTUHEHUM. 1 naparpad 6
5 | Ilpakmuueckan paboma Ne 1 «Kauecmeennoe onpedenenue y2nepooa, 6000pooa u xiopa 6 1 naparpad 3
OpP2AHUYECKUX 6EeU4eCHIBaX)
Paznea 2. YIVIEBOJOPOABI (10 4)
Tema 2. Ilpedenvrvle yene6000poowl (anrkarvl) (24)
6 | DNeKTpOHHOE | MPOCTPAHCTBEHHOE CTPOCHUE alIKaHOB. ['OMOJIOrH U M30MephI aJIKaHOB 1 naparpad 7,8
7 | MeraH — npoCTEUIINNA IPEICTaBUTEND AJKAHOB. 1
naparpad 9
Tema 3. Henpedenvhvie yeneeo0opoouwl (4 1)
8 | HenpenenbHble yriaeBogOPObl. AJKEHBI: CTPOCHUE MOJIEKYJI, TOMOJIOTHsS U u3oMepusi. CBoiicTBa U 1
IIPUMEHEHHE naparpad 10,11
9 | Ilpakmuueckan paboma Ne 2 «Ilonyuenue smunena u onvimol ¢ HUM» 1 naparpad 12
10 | AnkanueHsl. 1 naparpad 13
11 | AuerusieH u ero roMOJIOTH. 1 naparpad 14
Tema 4. Apomamuueckue y2ne600opoovl (aperul) (2 )

12 | beH3on u ero roMoJIOTH. 1 naparpad 15
13 | CsoiicTBa OeH30J1a U €T0 TOMOJIOTOB. 1 naparpad 16
Tema 5. [Ipupoonvie ucmounuxu yene6000p0o0os (2 u)

14 | [Ipupoanble HCTOUHUKH yriieBoAopooB. [lepepaboTka HedTH. 1 | naparpad 17,18




15

Kontpoabsnas padora Nel mo temam «Teopusi XuMHY€CKOT0 CTPOEHHUS OPraHUYeCKHX
COeTMHEHHI1», «YTJIeBOTOPOAbD).

Pa3nes 3. KUCJIOPOACOJAEPKAIIUME OPTAHUYECKUWE COEJIMHEHUS (11 u)

Tema 6. Cnupmot u peronvt (3u)

16 | OnHoaToMHBIE IIpeneabHble CIUPTHL. [lomyuenue, Xxumudeckre CBONCTBA U IPUMEHEHNE OJHOATOMHBIX naparpag 19,20
IIpeieJIbHBIX CIIUPTOB.
17 | MHOroaTOMHBIE CIIUPTHI. naparpad 21
18 | denosbl U apOMATUUECKUE CITUPTHI. naparpad 22
Tema 7. Anvoeaudvl, kemoHwl, KapboHO8ble Kuciomul (3 )
19 | KapOoHWIbHBIE COEAMHEHNS — AJbJIETH bl U KETOHBI. CBONCTBA M IPUMEHEHHE aJIbJAECTUI0B. naparpad 23,24
20 | KapGoHoBBIE KHUCIOTHI. XMMHUYECKHE CBOMCTBA U MPUMEHEHNE OJJHOOCHOBHBIX MPEACIIbHBIX KaPOOHOBBIX naparpad 25,26
KHCIIOT.
21 | lIpakmuueckan paooma Ne 3 «llonyuenue u ceolicmea KapooOHOBbIX KUCIOM). naparpad 27
Tema 8. Cnoocuvie s¢hupol. Kupuol. (2u)
22 | Cnoxubie 3pupsbI. naparpad 29
23 | XKupsl. Moronue cpeacTna. naparpad 30
Tema 9. Yenesoowt (3u)
24 | I'moko3za. Caxapo3a. naparpad 31,32
25 | Kpaxman. [emmrono3a. naparpad 33,34
26 | IIpakmuueckaa paboma Ne 4 «Pewienue IKcnepumenmaibHulX 3a0a4 HA NOAYYEHUE U PACNO3HABAHUE naparpad 28
OpP2AHUYECKUX 6EULECHIB)).
Pasnea 4. ASOTCOAEPKAIINME OPTAHUYECKHUE COEAUHEHUA (5 v)
Tema 9. Amunvl u amunokuciomol. beaxu (5u)
27 | AMuHBL naparpad 36
28 | AMuHOKHUCIOTHI. benku. naparpad 37,38
29 | AzoTcoaeprkalue reTepourKInIecKre coequHenns. HyKkilenHOBbIE KHCIIOTBI. naparpad 39,40




30 | Xumus 1 310pOBbE YETIOBEKA. naparpad 41
31 | KonTpoabHasi paGota Ne2 mo teMmaMm «Kuciopoacoaepaaiye oprann4ecKue coeiMHeHUs»,
«A30TCoepKale OPraHuYecKHe CoeMHEeHMD).
Pa3nes 5. BBICOKOMOJIEKYJIAPHBIE COEJUHEHUSA (4 1)
Tema 10. Cunmemuueckue noaumepol (4 1)
32 | Cunrernueckue nonuMepsl. KonaeHcanronnsie moiuMepsl. [leHomacTsl. naparpad 42,43
33 | HarypanpHslii kaydyk. CuHTeTHUYEeCKHE Kayuyyki. CHHTETHUYECKHE BOJIOKHA. naparpad 44-46
34 | llpakmuueckan paooma Ne 5 «Pacno3nasanue nnacmmacc u 60J10KOH). naparpad 47
35 | Opranuueckas XUMHusi, YEIOBEK U IPUPO/A.
naparpad 48
36 | AxMuHHCTpPaTHBHAas KOHTPOJIbHasi padoTa 3a Kypc xumuu B 10 Ki1acce.




TPEBOBAHUS K YPOBHIO IOJrOTOBKH BbIIYCKHUKOB CPEJHEN (IIOJTHOW)

OBIIIEOBPA30OBATEJBHOM IIKOJIBI

B pesynprate n3ydeHus: yaeOHOTO npeaMera « XuMUs Ha YpPOBHE CpeaHero oomiero o0pa3oBaHus Ha
0a3080M ypoeHe GbINYCKHUK HAYUUMCA:

packpbIBaTh Ha MpUMEpax pojib XUMHH B (DOPMHUPOBAHHH COBPEMEHHON HAyYHOM KapTHUHBI
MHpa U B IPAKTUYECKOMN ACSITEIbHOCTH YEIOBEKA;

JIEMOHCTPHUPOBATh Ha MPUMEpPax B3aMMOCBSI3b MEXKIYy XUMHEH W JAPYTUMHU €CTECTBEHHBIMHU
HayKaMu;

pacKpbIBaTh Ha IPUMEPAX TMOJIOKEHUS TEOPUH XUMUYECKOoTo cTpoeHust A.M.byTiepona;
MOHUMATh (PU3MUECKUN CMBICT Tiepuoanyeckoro 3akoHa /.M. MeHaeneeBa u Ha €ro OCHOBE
OOBSCHSITH 3aBUCUMOCTh CBOMCTB XUMUYECKUX DJIEMEHTOB U OOpPa30BaHHBIX UMHU BEIIECTB OT
AJIEKTPOHHOT'O CTPOCHHS aTOMOB;

OOBSCHITh MPUYMHBI MHOTOOOpa3usi BEIIECTB HA OCHOBE OOIIMX MpEACTaBlieHHEe 00 WX
COCTaBE U CTPOCHUHU;

MPUMEHATh TPaBWJIa CUCTEMAaTHYECKON MEXKIyHApOAHOM HOMEHKIATYyphl KakK CpeJCTBa
pa3iuueHus U uIeHTU(PUKALIUN BEUIECTB 10 UX COCTABY U CTPOCHUIO;

COCTABJISITh MOJICKYJISIPHBIE W CTPYKTYpHbIE (OpPMYIJIBI OpPraHWYECKUX BEIIECTB Kak
HOocuTene HMH(OpPMAMU O CTPOCHHUU BEIECTBA, €r0 CBOWCTBAX M MPHUHAJICKHOCTH K
ONPEACTICHHOMY KJIacCy COCIMHEHUM;

XapaKTepu30BaTh OpPraHUYECKHME BEIECTBAa IO COCTaBy, CTPOCHUI0 U  CBOMCTBaM,
yCTaHABIWBATh TPUUYWHHO-CIICICTBEHHBIC CBSI3M MEXKAY JaHHBIMU XapaKTEPUCTHKAMHU
BCIIECTBA;

MPUBOANTh TPUMEPHl XUMHUYECKHX PEAKIMH, PACKPBIBAIOIIUX XapaKTepHbIE CBOWCTBA
TUMWAYHBIX  TPEJICTAaBUTENENd KJIACCOB OPraHMYECKUX COEOUHEHUM, C LeNbl0 HX
uaeHTU(UKAITIN U O0BICHEHUS 00IaCTH MPUMEHCHHS;

MIPOTHO3UPOBATh BO3MOXXKHOCTb MPOTEKaHUS XMMHYECKUX pEaklMii Ha OCHOBE 3HAHMMA O
TUTIaX XUMUYECKOU CBSI3M B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOW CTIOCOOHOCTH;
UCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUM M XMMHYECKUX CBOMCTBax BEILIECTB IJsl UX
0€30macHOr0 MPUMEHEHHS B IPAKTUYECKON JEATEIHHOCTH,

MPUBOIUTH MPUMEPHl MPAKTHYECKOTO HCIOJIb30BaHUS MPOAYKTOB IMepepadOTKH HEeDTH U
MPUPOTHOTO Ta3a, BBICOKOMOJICKYJSAPHBIX COCAMHEHHH (MONMMATUIIEHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OMBITHI TI0 PACIIO3HAHWIO OPTraHWYECKUX BEMIeCTB (TJIMIICPUHA, YKCYCHOM
KHUCTIOTHI, HEMpPENENbHBIX JKHPOB, TIIIOKO3a, Kpaxmala, OENKOB) B COCTaBE MHIIEBBIX
MPOTYKTOB U KOCMETUYECKHUX CPEJ/ICTB;

BIQJICTh TpaBUIAMU U TpuéMaMu Oe3omacHoi paboThl C XUMHYECKMMH BEUIECTBAMH U
71a00paTOPHBIM 000PYIOBaHHEM;

YCTaHaBIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKUUU U CMEIIECHUS XUMUYECKOIO
paBHOBECHSI OT Pa3TUYHBIX (DAKTOPOB C IMETBI0 OMNPEACIICHHUS ONTUMAJBHBIX YCIOBUHN
MPOTEKaHUSI XUMUYECKUX TPOLIECCOB;

MIPUBOJANTH MPUMEP THAPOJIA3A COJICH B TTOBCETHEBHOM KU3HU YEIOBEKA;

NPUBOAUTH  HPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEakUuid B  MPUPOJE,
MPOU3BOACTBEHHBIX MPOIIECCAX U KUZHEIEATCITHHOCTH OPTaHU3MOB;

MPUBOIUTH MPUMEPHl XUMHUECKUX PEAKIIH, paCKPBIBAIOIINX OOIIMEe XUMUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB-METAIUIOB U HEMETAJIIOB;

MPOBOAMTH PACUYEThl HA HAXOXKACHUE MOJICKYISIPHON (POpPMYIIBI YTIIEBOAOPOA MO MPOAYKTAM
CTOpaHUs U MO €r0 OTHOCUTEIHHOM MJIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B
€ro COCTaB;

BIAJICTh TMpaBWIaMU O€30MacHOTO0 OOpalieHuss C €IKUMH, TOPIOYMMHU M TOKCHUYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XVIMHH;

OCYIIECTBIISITh TOUCK XWMHUYECKOW HWH(OpMANMM 10 Ha3BaHUAM, HACHTH(HUKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIIECTB;



KPUTUYECKH OLIEHUBATh M MHTEPIPETUPOBATh XUMUYECKYI0 MH(OPMAIIHIO, COACPIKALIYIOCS B
COOOILIEHUAX CPEACTB MaccoBoi MH(popMalnuu, pecypcax MHTepHeTa, HayYHO-MOMYJISIPHBIX
CTaThsIX, C TOYKH 3PEHUS ECTECTBEHHO-HAYYHONW KOPPEKTHOCTH B LENSIX BBISBICHUSA
OIIMOOYHBIX CYXJACHUN U GOPMUPOBAHUS COOCTBEHHOU MO3UIUY;

OpPEACTaBIATh IyTH pelIeHUs TI00aJbHBIX MPOOJieM, CTOSIIUX TIepe] 4YeI0BEYECTBOM
(9KOJIOTMYECKHX, SJHEPTETUUECKUX, CBIPBEBBIX) U POJIb XUMUHU B PEILICHUH 3TUX MPOOIIEM.

Bbll’lyCKHuK noayuum 603MONHCHOCHIb HAYUUMbCA:

WUTIOCTPUPOBATH MPUMEPAMU CTAHOBJICHHE M SBOJIIOIMIO OPraHUYECKOW XMMHM KaK HAyKH
Ha Pa3JIMYHbIX UCTOPUYECKUX dTanax €€ pa3BUTHS;

WCIIOJIb30BaTh METOJbI HAYYHOTO TIO3HAHWUS TIPU BBITIOJHEHWHW TPOCKTOB U Y4YEOHO-
WCCJICIOBATENILCKUX 3a/1a4 10 U3YyYEHHUIO CBOMCTB, CIIOCOOOB IMOJIYYCHHUS W Paclo3HABAHUS
OPraHUYECKHUX BEIIECTB;

OO0BSCHSTH IPUPOJTY M CTIOCOOBI 0Opa30BaHUsI XUMHUUECKOHN CBS3H: KOBAJIGHTHOU (TOJISIPHON U
HETOJISIPHOM ), MOHHOM, METAINTMYECKON, BOJOPOJHON-C IETBI0 OMPEICICHUS aKTHBHOCTH
BEILIECTB;

YCTaHABIMBATh TE€HETHYECKYIO CBSI3b MEXKAY KilacCaMH OpPraHWYeCKUX BEIIECTB A
000CHOBaHUS TMPUHIUIHAILHON BO3MOXKHOCTU TOJYYCHHUS OPTaHUYECKUX COCAMHEHUN
3aIAHHOTO COCTaBa U CTPOCHUS;

YCTaHABIMBATh B3aUMOCBSI3M MEXAy (akTaMd U TEOpUEH, MPUYUHON M CIEICTBUEM TMpHU
aHajgu3e MpOOJEMHBIX CHUTyalliii M OOOCHOBaHMHM TIPUHMMACMBIX PEIICHUNA Ha OCHOBE
XUMHWYCCKUX 3HAHUM.

Tpebosanua Kk pe3yibmamam yceoenus y4eono2o Kypca
B xome ycBoeHHWs y4eOHOro Marepualia, BBIIIOJHEHUS pPa3IUYHBIX BHJIOB Y4eOHOM

JIeATEILHOCTH Y 00yy4aroierocs OyayT chOpMUPOBaHbI CIEAYIOIMINE KOMITIETCHIINH:

3nanue/nonumanue

BaXHEUIINE XUMUUYECKHUE TIOHATHS: BEIIECTBO, OKUCIUTENIL U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHHE, TEIJIOBOM 3((EKT peakiuu, CKOPOCTh XUMHUYECKOW peaklldu, KaTajus,
XUMHUYECKOE pABHOBECHE, YIJIEPOJIHBIA CKeleT. (YHKIHMOHAIbHAS TPYIIa, H30MEepHs,
TOMOJIOT S,

OCHOBHBIC 3aKOHbl XHMHUHU: COXPAHEHUS MAcChl BEUIECTB, IIOCTOSIHCTBA COCTaBa,
MEPUOJUYECKUI 3aKOH;

OCHOBHBIE€ TEOPUU XUMHH: XUMUYECKOUN CBA3U, CTPOEHUSI OPraHUYECKUX COCIMHEHNUU;
BaXHEHINIME BEIIeCTBA W MaTepUANbl: METaH, ITHJIEH, alleTWICH, OCH30J, ATaHOJ, >KUPBHI,
MbIJIa, TJIFOKO3a, caxapo3a, KpaxMall, KJIeT4aTka, OCIIKH, MCKYCCTBEHHBIC W CHUHTCTHYCCKUE
BOJIOKHA, Kay4YyKH, [JIACTMACCHI;

yMmenue

HAa3bIBaTh: U3YUYEHHBIE BEILIECTBA 10 «TPUBUAIBHOW» WIIA MEXKIYHAPOJHON HOMEHKIIATYPE;
ONPEAEIIATh: BAJEHTHOCTh U CTENEHb OKUCICHHUS XMMHUYECKUX 3JIEMEHTOB, TUIl XUMHYECKON
CBSI3M B COCIMHEHMSAX, 3apsJ] HOHA, NPUHAIJIEKHOCTh BELIECTB K Pa3IMYHBIM KJlaccam
OPraHUYECKHUX COCTMHECHUN;

XapaKTepU30BaTh: OOIIME XUMHUYECKHE CBOMCTBA OPTaHMYECKUX COCIWHEHUU; CTPOCHUE H
XMMHYECKHUE CBOMCTBA U3YUYEHHBIX OPTaHUYECKUX COEAUHEHMI;

OOBSCHSTH: 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUSI;



® BBHIMONHITH XUMHUYECKHH OSKCIEPUMEHT IO pPACIO3HABAHUIO BAKHEUIIMX OpPraHHMYECKUX
BEIIIECTB;

® TPOBOAWUTH: CAMOCTOSITENBHBIM TOWCK XUMHUYECKOW WHPOPMAIUM C HUCIOIb30BAHUEM
Pa3IUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HWHTepHeTa); HCIOJIB30BATh KOMITBIOTEPHBIC TEXHOJOTHUU Il OOpabOTKH H
nepeiaud XUMUIeCKOH HHPOPMAITUH, U e TIPEJCTABIICHUS B PA3IMYHBIX (hopMax.

Hcnonvzoeamov npuobpemeHnHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmelbHOCmU U
HOBCEOHEBHOUL JHCUHU 01

® OOBSICHEHHS] XUMHUYECKHUX SIBICHHUM, MPOUCXOSAIIUX B MPUPOAE, OBITY U Ha MPOU3BOJICTBE;
ONPEAEIICHUSI BOBMOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILICHUN B PA3JIMYHBIX YCIOBHIX
U OIICHKH UX MOCJIEICTBUI;

® SKOJOTMYECKHM TpPaMOTHOIO TIOBEJICHHS B OKPYXKAIOWIEW Cpele; OLEHKUA BIIUSHHS
XUMHUUYECKOTO 3arpsi3HEHUSI OKPYKAOLIEH Cpellbl Ha OpPraHU3M 4YeJlOBEKa U JIPYTrUe >KUBbIC
OpraHu3Mbl; 0Oe30macHOro OOpamieHusi ¢ TOPIOYUMH M TOKCHYHBIMU  BEIIECCTBAMHU,
1ab0paTOpPHEIM 00OPYIOBAaHUEM; TPUTOTOBJICHUS PACTBOPOB 3aJIaHHOW KOHIICHTPAIUUA B
OBITY M Ha TTPOU3BOJCTBE; KPUTUICCKOM OIIEHKH JOCTOBEPHOCTH XUMUUYECKON WH(pOpMAIUH,
MOCTYNAOIIECH U3 pa3HbIX HCTOYHHKOB.

Cooeporcanue ungpopmayuonnoii Komnemenyuu yuawuxca 10-2o0 knaccoe

1. YMenue u3Biekath yueOHYI0 MHPOPMALMIO HA OCHOBE COIOCTABUTEIHHOIO aHAJIN3a PUCYHKOB,
00BEKTOB, MOJCICH, KOJUICKIIUI.
2. Ymenue paboTaTh C XUMHUYECKUMH CJIOBapsSMH M CIPAaBOYHMKAMHU B TIOMCKE 3HAYECHUH
XUMHYCCKUX TCPMUHOB.

3. VYMeHne T110J630BaThC MNPpEAMCTHBIM  YKAa3aTCJICM E)HIII/IKJIOHGI[I/Iﬁ U CHpPaBOYHUKOB JJI
HaXO0XXJIeHUsI HH(POpMaITUH.
4. YMeH#He aenath COOOIEeHHS 00beMOM 4-5 TeUaTHBIX JTUCTOB.

5. VYmenue mnonw3zoBatbess MHTEPHEToM nmns moucka ydeOHON HHPOpMAMM O XHUMHYECKUX
00BbeKTaX.

6. CiocoOHOCTh TIepeIaBaTh COIEePIKaHNe MPOCTYIIAHHOTO TEKCTa B CKATOM HJIH Pa3BEPHYTOM BUJIEC
B COOTBETCTBUH C LIETbI0 YUEOHOTO 3aJaHusl.

Codepofcauue Kommyuukamuenoﬁ Komnemenuuu yuanuiuxca 10-z20 knaccos

1. CmocobHOCTH TepeaBaTh CO/IEpKaHNE MPOCITYIIAHHOTO TEKCTa B CXKATOM HITH Pa3BEpHYTOM BH/IE
B COOTBETCTBHH C II€JIbI0 Y4eOHOTO 3aJaHMUs.
2. YMmeHue nepedpazupoBaTh MbICIb (OOBSICHUTH «MHBIMU CIIOBAMI).
3. Oco3nanHoe u Oeriioe YTEHHWE TEKCTOB pA3IUYHBIX CTHJICH M JKaHPOB, IPOBEACHUE
MH(POPMALIMOHHO-CMBICIIOBOTO ~ aHajM3a TeKCTa. VIcrmonp30BaHME pa3iIMYHBIX BUAOB YTCHUS
(03HAKOMHUTENIBHOE, IPOCMOTPOBOE, IIOMCKOBOE U JP.
4. BrI0Op M MCTIOIBH30BAHNE BHIPA3UTEIBHBIX CPENICTB SI3bIKA M 3HAKOBBIX CHUCTEM (TEKCT, TAaOIHIIA,
cXeMa, ayJHOBU3YaIbHBIH DS W Jp.) B COOTBETCTBHM C KOMMYHHKATHUBHOHM 3amadeil, cepoit u
CUTYyaIei oOIeHusl.



5. BnajgeHrue MOHOJOTHYECKON M JUATOTHYECKON peublo. YMEHHE BCTyNaTh B peueBoe OOIICHHE,
y4acTBOBaTh B JAHaliore (MOHUMATh TOYKY 3pEHHS COOECEeIHMKA, IMPU3HABaTh IPaBO Ha MHOE
MHEHHE).

Cooepirrcanue peghiekcusnoil KomnemeHyuu

1. CamocrosaTenbHas OopraHu3sanus yqeGHoﬁ JACATCIIBHOCTH (HOCTaHOBKa e, IUIAHUPOBAHUC,
OMpECACIICHUC ONITUMAJIBHOI'O COOTHOIICHHUA LCJIN U CPCACTB U ,Hp)

2. Brnaagenwe HaBBIKAMH KOHTPOJS M OLEHKH CBOEH JEATEILHOCTH, YMEHHEM MPEABUICTH
BO3MOKHBIE TIOCJICICTBUSA CBOUX JAecTBUM. [lonCk 1 ycTpaHeHre TPUYMH BOSHUKIIKNX TPYIHOCTEH.
3. CobmroieHre HOPM TOBEJICHHSI B OKPY KalOIIeH cpeie.

4. Bnagenve yMEHHMSIMUA COBMECTHOM JIESITEIbHOCTH: COTJIACOBAaHUE M KOOPAMHAIUS JEATEIIBHOCTH C
JPYTUMH €€ yYaCTHUKaMH; OOBEKTHBHOE OIICHMBAHWE CBOETO0 BKJIaJa B pEIICHHWE OOIMMX 3a1a4
KOJUJIEKTHBA; y4eT 0COOCHHOCTEH pa3IUYHOTO POJIEBOTO MOBeAeHUs (JIUaep, MOTIMHEHHBIN U 1p.).

5. OueHuBaHuE CBOEH ACSITEIIBHOCTH C TOUKH 3PEHUSI HDABCTBEHHBIX, IIPABOBBIX HOPM, ICTETUUECKUX
neHHocTei. Mcrnonp30BaHNe CBOMX IpaB M BBIMOJHEHHWE CBOMX OOS3aHHOCTEH KaK Tpa)KJIaHHUHA,
YJieHa 00IIecTBa U Y4eOHOT0 KOJIJIEKTHUBA.

KPUTEPUU OLIEHKH YYEBHOM JEATEJIBHOCTH

PesynbraThl 00y4YeHMs XUMMH JOJDKHBI COOTBETCTBOBATh OOLIMM 3ajadaM IpeaMeTa U
TpeOOBaHUSAM K €r0 YCBOEHHUIO.

Pesynbrartel 00y4yeHHsI OIIEHHMBAIOTCS MO MATHOABHOU cucteme. Ilpu oyenke yuumulearomces
cneoyroujue KauecmeeHHbvle NoKazameau 0meemog:
* r1nyOuHa (COOTBETCTBHE M3YYCHHBIM TEOPETUYCCKUM 000OIICHUSIM);
® OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B MPOrpaMMe YMEHHSIM NMPUMEHATH MOTyYEHHYIO
UH(POPMAIINIO);
® OJHOTA (COOTBETCTBHE 00BEMY MPOrpaMMbl M HH(OPMAIMK yUCOHUKA).

Ilpu ouenke yuumeovléaromcsa HUCA0 U XapaKmep OWUOOK  (cywiecmeeHHble  UNU
HecyuwiecmeeHHble):

1. CyulecTBeHHbIE OLIMOKU CBSI3aHBI C HEJAOCTATOYHOW TIyOMHOM M OCO3HAHHOCTHIO OTBETA
(HampuMep, YYCHHWK HENPaBWIBHO YKazal OCHOBHBIC TIPU3HAKU TIOHSATHH, SIBJICHUA,
XapaKTepHbIE CBOMCTBA BELIECTB, HEMIPABWIBHO CPOPMYIUPOBAT 3aKOH, MPABWIO U T.I. WU
YYEHHUK HE CMOT NPUMEHHTh TEOPETHYCCKUE 3HAHUS ISl OOBSCHEHUS W TpPEICKa3aHHs
SIBIICHUH, YCTAHOBIJICHUSI TMPUYUHHO-CIIEJACTBCHHBIX CBsI3€d, CpaBHEHUS M KiIacCU(DUKAIMU
SIBJICHUH | T. 11.).

2. HecymecTBeHHbIE OIMIMOKHM OMPEAEINSIOTCS HEMOIHOTONH OTBETa (HAlpuMep, yIyIIeHHe W3
BUJAa KaKoOro-1u0o HexapakTepHOro ¢akTa NMpH ONMHCAHWM BeEIIecTBa, mporecca). K Hum
MOKHO OTHECTH OTOBOPKH, OITUCKH, JOMYIICHHBIC TI0 HEBHUMATEIBHOCTH (HAIpUMep, Ha JBa
u Oonee ypaBHEHHUS pEaKIMil B IOJHOM HWOHHOM BHJE JAOMYyIIeHAa OJHa OIMOKa B
0003HaUCHUH 3apsi/ia HOHA).

OuneHka TeopeTHYecKMX 3HAHU I



OTMeTKa «5»:

®  OTBET NMOJIHBIM U MPABUJILHBIA HA OCHOBAaHUHU W3YyUYECHHBIX TEOPUH;

® Marepuald HU3JIOKEH B OINPEICICHHOW JIOTHYECKOW TMOCIIeI0OBATEIFHOCTH, JINTEPATYPHBIM
SA3BIKOM;

®  OTBET CAMOCTOSITEIIbHBIN.

OTMmeTKa «4»:

®  OTBET IIOJIHBIM U IIPABWIbHBIA HA OCHOBAaHUU U3Y4YECHHBIX TCOPUIL;
® MaTepual U3J0XKEH B ONPEIEICHHOM JIOTMYECKOM IOCIENOBATEIbHOCTH, IIPH 3TOM
JIOTIYIIIEHBI JIBE-TPU HECYILIECTBEHHbIE OIINOKH, UCIIPABICHHbIE 0 TPEOOBAHUIO YUUTEIIS.

OTMmeTKa «3»:

® OTBET MOJHBIH, HO MPU ATOM JOMYyIICHA CYIIECTBEHHAs OIMMOKA WM OTBET HEMOIHBIH,
HECBSI3HBII.

OTMeTKa «2»:

® @pu OTBeTe OOHAPYKEHO HEMOHMMAaHUE YYalIMMCS OCHOBHOTO COJAEp)KaHUS Yy4eOHOro
MaTepuaja WIM JIOMyIIEHbl CYLIECTBEHHbIC OIIMOKH, KOTOpPbIE Y4Yallluiics HE MOXKET
UCIIPaBUTH IIPU HABOSAIIMX BOIIPOCAX YUUTEIIS.

OueHka 3KCePUMEHTAJTIBLHBIX YMEHUit
OreHka CTaBUTCS HA OCHOBAHWHU HAOIOCHHUS 32 YYaIllUMCS U TUChbMEHHOTO OTYETa 32 padoTy.
OTMeTKa «5»:

® pa0oTa BBHINOJHEHA MMOJHOCTHIO U MPABUIBHO, C/I€TaHbl IPABUIbHBIC HAOIOIEHUS U BBIBOIBL;

® HKCHEPUMEHT IPOBEJEH IO IUIaHy C yYE€TOM TEXHUKHU O0€30MacHOCTH U TMpaBuil paboOThI C
BelIeCTBAaMH U 000PYOBaHUEM;

® [pPOSIBIEHBI OPraHU3AUOHHO-TPYIOBbIE YMEHUS (MOJACPKUBAIOTCS YUCTOTa paboyero Mecra
U TIOPSIIOK Ha CTOJIe, SKOHOMHO HCTIOB3YIOTCS PEaKTHBBI).

OtmeTka «4»: paboTa BBIMOJHEHA MPABUIBHO, CHICIAaHbI TIPABUIIbHBIC HAOJIIOJICHHUS M BBIBOJBI, HO
Ipu 3TOM BKCHECPUMCECHT HNPOBCACH HEC IMOJHOCTBIO WM AOMYHICHBI HCCYNICCTBCHHBIC OIIMOKHA B
paboTe ¢ BemecTBaMu 1 000PYI0BaHUEM.

Otmerka «3»: paboTa BBHINOJHEHAa NPAaBWIBHO HE MEHEE YeM HaloJIOBUHY WM JIOINyIleHa
CyllecTBEHHass oOmMOKa B XOJAE OKCIEPUMEHTa, B OObBICHEHHWH, B OQGOpMIeHHH pPaOOTHI, B
COOJIIOJICHUH MTPABUII TEXHUKH 0€30MacCHOCTH MPH paboTe ¢ BELIeCTBAaMH M 000py10BaHUEM, KOTOpast
UCIIPABJIAETCS 110 TPEOOBAHUIO YUUTEIIS.

OtmeTka «2»: gonmymieHsl ABe (u Ooyiee) CyIIECTBEHHbIE OIIMOKM B XOJE JKCIEPHUMEHTa, B
00BsiCHEHNH, B OOPMIICHUN PAaOOTHI, B COOMIOJICHUH MPABWJI TEXHUKH O€30MacCHOCTH MPHU padoTe C



BEIIECTBAMH U O0OPYAOBAaHHEM, KOTOpBIE y4alllMiCs HE MOXET HCIPaBUTh Ja)e MO TPeOOBAHUIO
YUUTEIISL.

Ouenka yMeHUI peliaTh IKCNePUMEHTATbHbIE 324U
OTMeTKa «5»:

® SKCIEPUMEHT MPOBEJEH MO IUIaHY C YYeTOM TEXHHUKH O€30MacHOCTH U TpaBmil paboThHI C
BeLIeCTBaMH U 000PYOBAHUEM;

®  MPOSBICHBI OPTAaHU3AIOHHO-TPYIOBBIE YMEHUS (TTOAePKUBAIOTCS YHCTOTA paboyero Mecra
Y TIOPSI0K Ha CTOJIe, SKOHOMHO MCMOIb3YIOTCS] PEaKTHBBI).

OTMeTKa «4»:

® paboTa BBHIMOJHEHA MPABWIBHO, C/IeJaHbl IPABUIbHBIC HAOJIOJACHHS U BBIBOJIBI, HO MIPU STOM
AKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JIOMYIIEHbI HECYIIECTBEHHBIE;
® ommOKHu B paboTe ¢ BEMECTBAMH U 000PYIOBAaHHEM.

OrMeTKka «3»: pa60Ta BBIIIOJIHCHA IMIPaBHUJIBHO HE MCHEC UYCM HAIIOJOBHUHY WKW JOITyIICHA
CyIIeCTBEHHasl OIMOKa B XOJE¢ OKCIEPUMEHTa, B OOBSACHEHHH, B O(QOpPMICHHHM pabOTHI, B
COOJTIOICHUH TIPAaBWJI TEXHUKH 0€30MacHOCTH MPHU padboTe ¢ BeIecTBaMu U 000pyI0BaHUEM, KOTOpast
UCTIPABJISICTCS 110 TPECOOBAHUIO YUUTEIIS.

OtmeTka «2»: fonymuieHsl 1Be (M Ooyiee) CyIIeCTBEHHbIE OIIMOKM B XOJ€ JKCIEPHUMEHTa, B
00BsiIcCHEeHUH, B 0(hDOpPMIICHUHU pabOThI, B COOJIIOJICHUN TPABUII TEXHUKH O€30MacHOCTH MpH padoTe ¢
BEIIECTBAMH U 00OPYAOBAaHHEM, KOTOpPBIE y4alllMiCs HE MOXET HCIPAaBUTh Ja)Ke MO TPeOOBAHUIO
yUYUTENA.

OuneHka ymMeHuil pelmiaTh pacyeTHbIe 3a1a4M

OtMeTKka «S5»: B JIOTHYECKOM PACCYXKACHUHM U pEIIeHHMH HeT OmMOOK, 3ajada pelieHa
palrOHAIBHBIM CIIOCOOOM.

OTMeTKa «4»: B JJOTUYECKOM PACCYXKIECHUU W PEIICHWH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelieHa HepalrOHAIbHBIM CIIOCOOOM MJIU JIONYIIEHO He OoJiee IBYX HECYUIECTBEHHBIX OIMIMOOK.

OTrMeTKa «3»: B JIOTHYCCKOM pacCy’xA€CHUU HET CYHNICCTBCHHBIX OH_II/I6OK, HO JOIIyIICHa
CyIICCTBCHHAsA oInOKa B MATEMATHYECKUX pacucTax.

OTtMeTKa «2»: UIMEIOTCS CYIIICCTBEHHBIE ONTMOKH B JIOTHYECKOM PACCYXKIACHUU U PEIICHUH.
OuneHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT
OTMeTKa «5»: OTBET MOJIHBIN M MPAaBWIBHBINA, BO3MOYKHA HECYIIIECTBEHHAS OIMINOKA.

OTMeTKa «4>»: OTBET HEMOJHBIN WIH IOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIHUOOK.



OtMeTKa «3»: pa60Ta BBIIIOJIHCHA HC MCHCC UYCM HAIIOJIOBHHY, OOIMYIICHA OJHA CYHICCTBCHHAA
omuoKa u ABC-TPU HECYIICCTBCHHBIC.

OtrMmerka «2»:paboTa BBHIMOJTHEHAa MEHEE UYEM HAIOJIOBUHY WM COJCPKHT HECKOJIHKO
CYIIECTBEHHBIX OIIUOOK.

[Ipy olleHKE BBHIMOJTHCHHUS THCHBMEHHON KOHTPOJBHOH pabOThI HEOOXOJMMO YYHUTHIBATH
TpeboBaHus eAMHOTO OpdorpaduuecKoro pexuma.

OrMeTKa 32 HTOIOBYI0 KOHTPOJIbHYI0 PpadoTy KOpPpPeKTHpYeT MpealiecTBYOIHe
OTMETKH 32 YeTBepTh, N0JIyrojaue, roi.

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
OBPA3OBATEJIbHOM JEATEJABHOCTH

Peanuzanus mporpaMMbl y4eOHOTO MHpeaMeTa OCYLIECTBISeTCs B y4deOHBIX KaOMHeTax
IMMHA3MM, MpPAaKTUYeCKHe paboThl IMPOBOAATCS B KaOHWHETE €CTECTBO3HAHUS (COOTBETCTBYIOT
YCIOBHSM MPOBEIECHUS MPAKTUUECKUX PAOOT MO XUMUH, OMOIOTUH, PU3HKH).

OobopynoBanne yueOHOro kabuHera:
Ileuamnvie nocoousi. Tabauywi:

1) mepuonnueckas Tabauia Xxumudeckux anmeMenToB [[.1. Menneneena.
2) Tabnuia paCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH, COJIEH B BOJIE.

3) PNEKTPOXUMUYECKHUNA P HATTPSHKEHUST METAJIOB.
Yuebno-npaxmuueckoe u yuebHo-1abopamopHoe 060pyoosanue:

1) TpuGopsl, mpucnoOcOONCHUS: KOMIUIEKT TIOCYABl W MPHHAMISKHOCTEH U TPOBEICHUS
71a00paTOPHBIX padOT U MPAKTUYECKUX PadOT.

2) PeakTuBBI 1 MaTepHalibl: KOMIUIEKT PEAKTUBOB JIIsl 0a30BOTO YPOBHSI.
Texnuueckue cpedcmea 00yyeHusL:
1) Komnsrotep

2) [IpoekTtop - MyabTHUMEIUA

Yueonuxu u yuebnvie nocoous (YMK)

1. H.H. I'apa. [Iporpammsl 1 mpuMepHOE TEMATHYECKOE IIAHWPOBAHUE Kypca XUMHUH K YUeOHUKAM
xumuu aBTopoB I'.E. Pymsuruc, ®.I'. ®enbaman ans 8-9 xinaccos u 10-11 kimaccos
0011e00pa3oBaTeIbHbIX YUpexAeHUN (0a30BbIN YPOBEHbD)
http://www.prosv.ru/ebooks/Gara_Himia 8-9 10-11kl/index.html



2. Pym3utuc I'.E. Xumus. 10 kmacc: yue6. uist o0meo0pazoBat. yupekIAeHui: 6a30BbIi ypoBEHb —
M.: IlpocBemienue, 2020 r.

4. Pa6oB M.A. COopHHMK 3ama4, yOpaKHEHMH W TecToB mo xumuu: 11 kmacc k yueOHuky [.E.

Pynzutuca, @.I". ®enpamana «Xumust: 10 knace» - M.: U3narensctBo «OKk3amen», 2020r.

5. Pamgenxuit A.M. Xumus. Jumakrumueckuit matepuan. 10-11 xmaccel. Ilocobue mns yuutenei
obmeobpazosar. yupexaenuit — M.: [Ipocsemienue, 2014 T.

Hononnumenvras aumepamypa oas 00yuarOWuUxcs

Panmeunkuit M.A. [Iunaktuueckue wmatepuansl mo xumuu. 10-11 kmacc. MzmarenscTBo:
ITpocsemnienne.2018 rox.

Hopoubkun B.H. Xwummsa. EI'D. Paszgen «Opranmueckas xumusa». 10-11  kmace.
TpenupoBoyHas TeTpaab. 3aganus u pemenus. M3narenscrBo: Jlernon. 2021roz.
Hopoubkua B.H. Xumms. EI'D. Paznen «OOmas xumus». 10-11 wmace. TpenupoBouHas
TeTpajb. 3aganus U pemenus. M3narenscto: Jlernon. 2021 rox.

Jononnumenvnasn numepamypa Ons yuumens

1.

2.

3.

Ps6oB M.A. CoopHuk 3ama4, ynpakHeHui U TectoB 1o xumun 10-11 kmaccel. K yueOnuky
I''E. Pymsutuca, ®.I'. ®enpamana «Xumusg. 10 kmacey, «Xumusg. 11 kmacen. DI'OC.
H3narensctBo: OK3amed. 2020 ro.

Hoponpknn B.H. Xumus. EI'D. 10-11 kmacc. 3amaHusi BBICOKOTO YPOBHS CJIOKHOCTH.
UsnarennsctBo: Jlernon. 2021 ron.

Joponbkun B.H. Xumus. EI'D. 10-11 knacc. Tematnueckuil TpeHUHT. 3agaHus 6a30BOro u
MOBBIIIEHHOT'0 YPOBHEH cioxkHocTH. M3narenbctBo: Jlernon. 2021 rog.

E.B.3pikoBa. Xumuueckue ypaBHeHus. Tpenaxep nana mnoxaroroBku k EI'D. Pocros
H/[1:denukc,2017.



