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|.IloacHuTEeILHAS 3aMIHCKA

1.CBenenus o0 MpuUMEPHON W/WIIM aBTOPCKON yueOHOM porpaMmme, Ha OCHOBE KOTOPO# pa3paboTaHa
pabouas nmporpamma.

Pabouas nporpamma no xumuu B 10 Kjacce cocraBiieHa B COOTBETCTBUU
¢ @enepalbHBIMKOMIIOHEHTOM TOCYAApCTBEHHOTO CTaHAapTa CpeAaHero (MOJHOro) oOIero
oOpazoBanusi  (0a30BBIi  YpOBEHB), OJOOPEHHBIM COBMECTHBIM  PEIIEHHEM  KOJUICTUU

Muno6pazoBanuss Poccun u [Ipesumunyma PAO ot 23.12.2003 r. Ne 21/12 u yTBepKIACHHBIM
npukazom  Munobpaayku P® ot 05.03.2004 r. Ne 1089 u npumepHOIl mporpammoil cpeaHero
(momHoTO) OOMIETO 0OpazoBaHus (0a30BBIM YpOBEeHB) (MUChMO JlemapTameHTa TOCYIapCTBEHHOU
NOJHUTUKY B 00pazoBanur MunoOpHaykuP® o107.07.2005r. Ne 03-1263).

2.1lenu 1 321241 U3YYCHHSI Kypca XUMHH.
B paGoueil nporpamMme Haluiu OTpaXXeHHUE LENU U 33a4d U3yYEHHUs] XUMHUU Ha CTYNEHHU IOJHOIO
o01iero o0pa3oBaHusl, U3JI0KEHHBIE B TOSICHUTENFHON 3anmucke [IpuMepHOi porpaMMBI 10 XMMHH.
B Hell Tak Ke 3aJ0KE€Hbl BO3MOXXHOCTH IPEIyCMOTPEHHOIO CTaHIApTOM (OPMHPOBAHUSA Y
oOyyaromuxcst oOmIey4eOHbPIX YMEHHI W HaBBIKOB, YHHBEPCAIBHBIX CHOCO0AX IESITEIBHOCTH M
KIIIOYEBBIX KOMIIETEHIIHH.

N3ydyenne xumuu Ha 6a30BOM ypOBHE CpeIHETO (MOIHOr0) o01Iero ooOpa3oBaHus HaPaBIEHO
Ha JIOCTMIKEHUE CIeYIOIUX 1eJIei:
-OCBOCHHE 3HAHMM O XHWMHYECKOW COCTABIISIOIIEH ECTECTBEHHO-HAyYHOM KapTUHBI MHpa,
BOXHEHUIIMX XUMUUECKUX MOHATUAX, 3aKOHAX U TEOPUSIX;
-OBJIaJICHUE YMEHHSIMH TPUMEHSTH IIOJTYYEeHHBIC 3HAHHUA /s OOBSCHEHHS Pa3HOOOPA3HBIX
XMMHUYECKUX SIBIEHUI M CBOWCTB BEIIECTB, OLIEHKM DPOJIM XHMHUHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U MOJIy4€HUN HOBBIX MATEPHAJIOB;
-pa3BUTHE II03HABATENIbHBIX HHTEPECOB U MHTEIUICKTYaJIIbHBIX CIIOCOOHOCTEH B Impolecce
CaMOCTOSITEJIbHOTO ~ IPUOOpETEHUS] XMMHUYECKUX 3HAHUH C HUCIHOJIb30BAaHUEM  PA3IUYHBIX
MCTOYHHUKOB MH(POPMALIUH, B TOM YHCIIE KOMIIbIOTEPHBIX;
-BOCIIUTAaHUE YOEXJIEHHOCTH B IMO3UTUBHOM pOJIM XUMHUHU B JKU3HM COBPEMEHHOI'O OOIECTBa,
HE00X0AMMOCTH XMMHUYECKH IPAMOTHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U OKpYXKarolleil cpene;
-IPUMEHEHHUE TOJYYEHHbIX 3HAHUW W yMEHUH A O€30MacHOr0 MCIOJIb30BaHMS BELIECTB U
MaTepHajioB B OBITY, CEJIbCKOM XO3SHMCTBE M Ha MPOM3BOJICTBE, PEIICHUS MPAKTHUYECKUX 3a/1ad B
MIOBCEIHEBHON JKU3HHU, TNPEAYNPEKICHUS SBIECHUIN, HAHOCAIIUX Bpel 3I0pPOBbI0 YEIOBEKA U
OKpY>Karollen cpene.
3ajavm:
-COXPAHUTh 1IETIOCTHOCTh U CUCTEMHOCTh Kypca XUMUH B LIKOJIE;
-MaKCHUMaJIbHO COKPaTUTh OMHUCATEIbHYIO YaCTh MPEIMETA;
-o0ecreunTh BHYTPU- W MEXIPEIMETHYI0 HWHTErpaluio. BHyTpunpeaMmeTHas WHTErpanus
MO3BOJISIET COXPAHUTh JIOTMKY MHJIYKTUBHYIO Kypca XMMHUHU B CTapIIel MIKOJe (OT HEOpraHUYecKoi
U OpraHMYecKOod XUMHMHM K 3aKOHAM U 3aKOHOMEPHOCTSIM oOmed xumuu). MexnpeameTHas
MHTErpanusl OIpeNesseTcs, MPexXIe BCEro, TeM, YTO OOBEIMHAIOTCA 3HAHUSA MO OpPraHUYeCcKOn
XUMUU, OMOJIOTHH, (PU3UKE, SKOJIOTUU B €AUHON TIOHMMAaHUE €CTECTBEHHOHAYYHON KapTUHBI MUPA;
-00ecrneynuTh MHTErpaluio XMMHUYECKUX 3HAHUH C T'YMaHUTAPHBIMHU JUCHUIUIMHAMU: HCTOpPUEH,
mureparypoir, MXK, T.e. cpeacrBamu ydeOHOro mpeamera c(GOpMHUpPOBATh IOHMMAaHUE Y
CTapIIEKIACCHUKOB MeCTa HayKU B 0OIIEH KyJIbType.
3. OcobenHocTH Kiacca.
JlanHasi paGodass mporpamma paspaloTaHa sl ydamuxcs oOIeo0pa3oBaTeIbHBIX YUPEKICHHM.
ba30BbIi1 ypOBEHSB.

4 KonuuecTBo JaCoB, Ha KOTOPOC pacCUHUTaHa pa60qa;1 nmporpamma, B COOTBETCTBUU C y‘-IC6HOM



TJTAHOM IIIKOJIBL.
Pa6ouast mporpamma B cooTBeTcTBUHM ¢ YueOHbIM T1aHOM MKOY «Kycrapesckas CIL»

Ha 2019-2020 yueGHbIii ron paccumTana Ha 68 wac. 2 yaca B Hememo (Mcxons u3 34 yueOHBIX

HeJeNb B TOY).

5. Hcnonb3yemblii y4eOHO-METOAMYECKUI KOMIUIEKC 10 YYEOHOMY MIPEAMETY.
3a ocHOBY pabouell nporpamMmsl B3sita apropckas nporpamma H.H. IMapa ((H.H. I'apa. IIporpammel
o0meobpazoBarenbHbIX yupexaeHud. Xumus:8-9, 10-11 kmaccer (k yueOnuky I'.E. Pymsutuca),-
M.: Ilpocsemenue, 2008. -56c¢.).Pabouas mnporpamMmma OpPHEHTHPOBAHA HA HCIIOJIH30BAHHE
yueOnmnka: Xumusa. 10 kmacc YueOHMK i 0OmeoOpa3oBaTeNbHBIX YUYPEKICHUH. ba3oBbiid
ypoBeHb. ['.E. Pymsutuc, ®.I'. ®enpaman. M.: Ilpocsemenne, M. JIpoda, 2015-2018r. Yuebuuk
cooTBeTcTBYyeT dDenepallbHOMy KOMIIOHEHTY TIOCYAapCTBEHHOTO O0pa30BaTelbHOIO CTaHAapTa
cpeaHero(TmoIHoro) o0IIero o0pa3oBaHMs [0 XMMUHU U PEATU3yeT aBTOPCKYIO MPOTrpaMMy
I'apa H.H. Bxogut B (enepanbHblii nIepedeHb y4eOHHUKOB, PEKOMEHIOBAHHBIX MHHHCTEPCTBOM
oOpa3oBanus U Hayku Poccuiickoit denepanuu K HCIOIB30BAHUIO B 00pa30BaTEIHLHOM MpoIiecce B
0061eo0pazoBaTebHbIX yupexaeHusx Ha 2018/2019 yueOHbIN roi, yTBEP:KICHHBIM IPUKAa30M
MunucrepcTBa oOpa3oBaHust W Hayku Poccuiickoit ®eneparum. YdeOHMK uMeeT Tpud
«PexomennoBano MunmucrepcTBoM 06pazoBanus U Hayku Poccuiickoii @enepanum.
6. @OpMBI KOHTPOJISI U BO3MOXKHBIE BAPUAHTHI €0 UCIOJIb30BaHUS.

KouTponb ycBoeHHs yueOHOro MaTeprala MOXKET OCYIIECTBISTHCS CIeAYIOIUM 00pa3oMm:
-YCTHBIH OIIpOC;
-TeCTUPOBAHUE;
-UHAUBUyaJTbHbIEC TUCEMEHHBIE 3aJaHUs;
-1abopaTopHbIe U MPAKTUYECKUE PaOOTHI;
-KOHTPOJIbHbIE PaOOTHI.

I1. TpeGoBaHusI K YPOBHIO IOATOTOBKH Y4alINXCH.

VYyanmecs J0JDKHBI 3HATD.

-TEOPHUI0 XUMHUUYECKOT'O CTPOCHHSI OPraHUYCCKUX COCTUHCHHUIA,

-TIOHSITHS «YTJIEPOJIHBIN CKeNeT», «)YHKIIMOHAIbHAS TPYIIaY, KM30MEPUS», «KTOMOJIOTHSY,
-BaKHEHUIIINE BEIECTBA M MaTepuambl (MEeTaH, STUJIEH, alleTHJIeH, O€H30, ATaHOMd, KHUPbI, MbLIA,
TJIIOKO3Y, caxapo3y, Kpaxmai, KIeT4aTKy, OEJKH, MCKYCCTBEHHbIE M CHHTETUYECKHE BOJIOKHA,
Kay4yKH, TTaCTMACCHI);

VYyamuecs 10TKHbI YMETh:

-Ha3bIBaTh BEILIECTBA 10 MEXAYHAPOJIHON HOMEHKIIATYPE;

-OTPEEINSITh MPUHAIICKHOCTD BEIIECTB K Pa3HBIM KJIacCaM OPraHUYECKUX COCIMHEHUI,
-XapaKTepru30BaTh CTPOECHUE U XUMUYECKUE CBOMCTBA U3yUYEHHBIX OPTraHMUECKUX COECAUHEHUN;
-BBITMIOJHATh XUMHUYECKUN SKCTIEPUMEHT 10 PACTIO3HABAHUIO BAKHEHIIINX OPraHUYECKUX BEIIECTB. :
-TIPEACTaBIATH COCOOBI 6€30MacCHOT0 OOpaIeHHs ¢ OPraHMYECKUMU BEIIECTBAMU;

-3HaTh OMOXUMHYECKHUE MPUUNHBI AJIKOTOJIN3MA;

-XapaKTepu30BaTh MPOU3BOJICTBO MOJIUMEPOB U APYTMX OPraHUUECKUX BEIIECTB .

-y4aniecs J0HKHBI yMETh 0€301acHO 00paliaThCsl ¢ BEleCTBaMu U MaTepraliaMu B OBITY;

-yM€Th MPUMEHATHh MPUHLHUII UCTOPU3MA MPU OLICHKE XPOHOJIOTMHM Pa3BUTHUS XUMHUH, U3YUEHUS
OpPTraHUYECKUX BEIIECTB;

-IIPOBOJIUTH CAMOCTOSITETTbHBIM MOUCK XUMUYECKOW WH(POPMAIIUU C UCIOJIB30BAHUEM PA3IUYHBIX
HMCTOYHHKOB, B TOM UHCIie pecypcoB MHTEpHeET;

-y4aniecs: JOJKHBI YMETh OLIEHMBATh B3aUMOCBSI3b OPTaHMYECKOW XMMHUU C HEOPraHUYECKOW U
JIPYTUMU €CTECTBEHHBIMU HAYKaAMU;

-0CO3HABATh IKOJIOTUYECKUE MPOOIEMBI, CBS3aHHBIE C TPOU3BOJICTBOM OPTaHUYECKUX BEIIECTB.



I11.Conep:xanue mporpamMmMsbl yueOHOro Kypca.

Tema 1. TeopeTnyeckre OCHOBBI OpraHMYECKON XUMHUH. 4 yaca

®opMHUpOBaHUE OPraHUYECKON XUMHUH KaK Hayku. Opranndeckue Bemiecta. OpraHuueckas XuMusl.
Teopust ctpoeHusa oprannyeckux coenuHenud A.M.bytiepoBa. CtpyKkTypHas u3oMmepusi.
Homenknarypa. 3HaueHue TEOpUU CTPOEHUSI OPTraHUYECKUX COEIMHEHUM.

DNeKTpOHHAs MPUPOJIa XUMUYECKUX CBsI3el B Oprannyeckux coeauHeHusx. CrnocoObl pa3peiBa
CBSI3€M B MOJIEKYJIaX OpPraHUUYECKUX BEIIECTB.

Krnaccudukanus opraHMuecKux COeAMHEHUN.

Hemoncrpauuu. 1. O3HakomiieHue ¢ 00pa3liaMu OPraHMYECKUX BEIIECTB U MaTepHalaMH. 2.
Mopenu MONEeKyJl OpPraHMYeCKUX BEIIECTB. 3. PACTBOPMMOCTh OPraHMYECKUX BEIIECTB B BOJE U
HEBOJIHBIX PACTBOPHUTEIISX.

4. [InaBnenue, oOyriMBaHUE U TOPEHHE OPraHUYECKHUX BEIIECTB.

VYrneBonopozs! (25 yacoB)

Tewma 2. [IpeaenvHbie yraeBOIOPOAbI (aJTKaHbI). 7 4acOB

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE alikaHOB. ["'omonoruueckuit psin. Homenkiarypa u
n3omepus. Pu3nueckue 1 XUMUUECKHE CBOMCTBA alikaHOB. Peakuuu 3amenienus. [lonyuenue u
npuMeHeHue ankaHoB. L{uknoankansl. CTpoeHre MOJIEKYI, roMosiornueckuii psa. Haxoxaenue B
npupoje. duznyeckre 1 XMuMUYECKUE CBOKCTBA.

Hemonctpanuu. 1. B3peiB cMecu MeTaHa ¢ BO31yXoM.2. OTHOIIIEHHE aJIKaHOB K KHUCJIOTaM,
hiesoyam, K pacTBOpY epMaHIraHaTa Kajiusl.

JlaGopatopusbie onbITH. 1. 3roToBienue Moienel MoJIeKys YIiIeBOJOPOJIOB U
raJIOr€HOIPOU3BOIHBIX.

[IpakTnueckas padbora. KauecTBeHHOE OnpesiesieHue yriepoia U BOJ0poa B OPraHu4ecKuX
BEILIECTBAX.

Pacuernple 3a1aun. Pemenue 3a1a4 Ha HAX0XKIEHUE MOJICKYIISIPHOI (POPMYJITBI OPraHUYECKOTO
coeuHeHus o Macce (00beMy) IPOAYKTOB CTOPaHHUSL.

Tema 3. HenpenenbHbie yriieBo0poIbl. 6 4acoB

ATnKeHBI. DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE ANKEHOB. ['oMosornueckuii psa.
Howmenxkmarypa. M3omepusi. XuMU4YeCKHE CBOMCTBA: PEAKIIMU OKUCIICHUS, TPUCOEIUHEHHS,
nonumepusanuu. [Ipasuno MapkoBHukoBa. [loydeHne u npuMeHEHNE alKeHOB. AJIKaJHEHBI.
Crpoenue, cBoiicTBa, npuMeHeHue. [Ipupoabiii kayuyyk. AJKHHBI. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHME anleTuiieHa. ['oMonoru u nuzoMmepsl. Homenkiarypa. @usndeckue u
xumuueckre cpoiictra. [lomyuenue. [Ipumenenue.

Hemonctpauuu. 1.I'openue stuiniena. 2. B3anmozeicTBrue 3TuieHa ¢ pacTBOPOM IepMaHraHaTa
kanus.3. OOpa3sibl MOIUATUIICHA.

Jlabopartopubie onbITHL. 1. M3roToBieHue Moeneit Monekys. 2.V3yueHue cCBOMCTB HAaTypalbHOTO U
CUHTETUYECKOTO KayyyKOB.

[TpakTuyeckas pabora. [TonyueHue sTHiIeHa U U3yYEHHE €r0 CBOMCTB.

Tema 4. ApomaTudeckue yrieBoaopoas! (apeHsl). 4 yaca

ApeHbl. DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue OeH3oia. M3zomepus 1 HOMEHKIaTypa.
duznyeckue U XMMHUEcKHe cBoiicTBa Oen3ona. ['omonoru 6enzona. OCOOEHHOCTH XUMUYECKUX
CBOMCTB OeH30J1a Ha IpUMepe Toryosa. ['eHeTHueckas CBsI3b apOMaTHUECKUX YTIIEBOJOPOIOB C
IPYTUMH KJIACCaMH YTJIEBOJIOPOIOB.

Hemonctpauuu. 1. beHszon kak pactBoputelns, ropeHre 6en3ona.2. OTHomeHue 6eH3oia K
pacTBopy nepManranara kajuus.3. OKHUCICHHE TOJIyOJIa.

Tema 5. [IpupoaHble ICTOYHUKH YIIIEBOAOPOJIOB. 8 4aCOB

[Ipupoanstii ras. [lonytHeie HedTsAHBIE ra3pl. HedTh 1 HEePTenpoaykThl. DU3nUecKre CBOWCTBA.
Cnioco6s1 nepepadotku. Ileperonka. KpekuHr TepMuueckuii 1 KaTalTuTHYECKUH.



Jlaboparopusie onbiTHL. 1. O3HAKOMIIEHHE C 00pa3aMu MPOyKTOB HedTenepepaboTKH.
Pacuernbie 3amaun. Pemenne 3a1a4 Ha onpeiesieHne MacCOBOM MIIM 0OBEMHOM JT0JIM BBIXOAa
IIPOJYKTA PEaKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

Kucnoponcoaep:xaiue opranndeckue coeiuHeHus (27 4acoB)

Tema 6. CnupThl ¥ PeHOIBL. 6 YacoB

OpnoaToMHble npeenbHble cnupThl. CTpoeHne MoieKyd, pyHKIMOHAIbHAs rpynna. M3omepus u
HOMeHKJIaTypa. Bogopoanas cBa3b. CBoiicTBa 3Tanosa. Gu3nonorunyeckoe 1eicTBUE CIUPTOB HA
opranusMm uenoBeka. [lonyduenue u npuMenenue cnuptoB. ['eHeTHuyecKas CBA3b MpeAesbHbBIX
OJIHOATOMHBIX CIIMPTOB C YIJI€BOJOPOAaMU. MHOr0aTOMHbBIE CIMPTHL. DTUIEHIIUKOJIb, TJIULEPUH.
CaoiicTBa, MpUMEHEHHUE.

®enoinel. CTpoeHne Mosekyibl Gpenona. Coiicta ¢penona. TokcuuHOCTD (heHoa U ero
coenunenuii. [Ipumenenne geHomna.

HemoHncTpauuu. 1. KonnuecTBeHHOE BbIIEIEHUE BOAOPOIA U3 ATHJIOBOTO CIIUPTA. 2.
B3aumMopeiicTBre 3THI0BOTO cripTa ¢ OpoMoBo0poioM. 3. CpaBHEHUE CBOMCTB CIUPTOB B
TOMOJIOTMYECKOM psly: paCTBOPUMOCTb B BOJIE, TOPEHME, B3aUMOJEICTBHE C HATpUEM. 4.
B3anmoaeiicTBre riauiepuHa ¢ HaTpUeM. S.

JlaGopatopusbie onbITH. 1. Peakuus raumeprna ¢ ruipokcuioM menu (2). 2. PactBopenue
TNIMLEPUHA B BOJE, €r0 THTPOCKOIMUYHOCTb.

Pacuernble 3a1aun. Pemienue 3a1ad 1o XMMUYECKUM YPaBHEHUSIM IIPH YCIOBUHU, YTO OJTHO U3
pearupymouux BelecTB JaHO B U30BITKE.

Tema 7. Anbaerupl, KETOHBL. 3 Jaca

Anpaerunsl. CTpoenue Mosekyisl popmanbaeruaa. ynkunonansHas rpynmna. Mzomepus u
HoMeHKaTtypa. CBoicTBa anpaernoB. @opManbAeruj U alueTaabIeru/l: IoJy4yeHue U
pUMeHeHHe. AIIETOH — IpeacTaBuTeNb KeToHOB. CTpoeHue Monekynbl. [Ipumenenue.
HemoncTpanuu. 1. BzanmoeicTBre sTaHalIsI ¢ aMMHAYHBIM PACTBOPOM OKCHJIA cepedpa 1
THIPOKCUAOM Menu. 2. PacTBopeHuE B alleTOHE pa3TUYHbIX OpPraHMYeCKHUX BEIIECTB.
Jlaboparopusie onbiTH. 1. [lonydeHue sTaHaIs OKUCICHHEM dTaHoa. 2. OKUCIICHNEe dTaHaJs
aMMHauYHbIM PACTBOPOM OKCHJA cepedpa U TUAPOKCUIOM MEIH.

Tema 8. KapOoHOBBIE KHCIIOTHI. 7 4acoB.

OaHOOCHOBHBIE NpeeNbHbIe KAPOOHOBBIE KUCIOTHL. CTpoeHue MosieKkyl. DyHKIIMOHATbHAS
rpynna. M3omepust u HomeHknarypa. CBoiicTBa KapOOHOBBIX KUCIIOT. Peakiust arepudukanum.
[Tonmy4yenne kapOOHOBBIX KHCIIOT U TpuMeHeHHne. KpaTkue cBeieHus 0 HelpeaeIbHbIX KapOOHOBBIX
KHcnoTax. ['eHeTnueckas cBA3b KapOOHOBBIX KHCIIOT C APYTUMHU KJIACCAMHM OpPraHUYECKHUX
COCJTMHECHUH.

HemoHcTpanuu. 1. OTHOLIEHNE 0JIEMHOBOM KUCIIOTHI K PacTBOPY MEpMaHIraHaTa Kajusl.
JlaGopatopusbie onbIThI. 1. [TonyueHne ykCyCHON KUCIIOTHI U3 COJIU, ONBITHI C HEH.

[IpakTuueckas padora. 1. Ilonyuenue u cBoiicTBa KapOOHOBBIX KHCIIOT. 2. Pemenue
AKCIEPUMEHTAJIbHBIX 334 Ha PaCllO3HABAHHE OPTaHUYECKUX BEIIECTB.

Tema 9. Crnoxusie a3¢gupsl. XKupsl. 3 yaca

CroxHble 3¢upbl: CBOICTBA, MOTYy4YE€HUE, IPUMEHEHHE. HPBI, CTPOEHUE KUPOB. JKUphI B pupoe.
CgoiictBa. [Ipumenenue.

Motourue cpencraa. [IpaBuia 6e3omacHOro ooparieHus co cpecTBaMH ObITOBON XUMHUH.
Jlaboparopuble onbITHL. 1. PacTBOpUMOCTB KHPOB, 10KA3aTEILCTBO UX HETIPEIEIBLHOTO XapaKTepa,
oMbUIeHHE KHUPOB. 2. CpaBHeHue cBoiCTB Mblia 1 CMC. 3.3HakoMCTBO ¢ 0Opa3iiaMu MOOIIIHUX
cpencts. 4.13ydenune ux coctaBa 1 MHCTPYKIUHI IO MPUMEHEHUIO.

Tewma 10. YrneBojsl. 7 yacoB

I'moxo3a. Ctpoenne Mosekynbl. OnTuueckas (3epkanbHasi) nzomepus. Pu3ndeckue cBOUCTBa U
HaxoxaeHue B npupoze. Ilpumenenune. @pykrosa — U30Mep IIIOKO3bl. XMMHUECKHUE CBOIICTBA
rroko3bl. [Ipumenenue. Caxaposa. Ctpoenue Monekyibl. CBOHCTBA, TPUMEHEHHE.

Kpaxman u nemirono3a — npeACcTaBUTENN MPUPOAHBIX MOJIUMEPOB. PU3NYECKUE U XUMUYECKHE
cBoricTBa. Haxoxnenue B npupoje. [Ipumenenue. AnietaTHoe BOJIOKHO.

JleMoHcTpanuu.



JlaGopaTopusble onbITH. 1.B3aumoneiicTBrue pacTBopa ritoKo3bl ¢ Tuapokcuaom meau (I1).
2.B3anmoielicTBHE TIIIOKO3bI ¢ aMMHAYHBIM PAaCTBOPOM OKcHa cepedpa. 3.B3anmopeiicTeue
caxapo3sbl ¢ THIPOKCHIOM Kanblus. 4.B3aumoaeiicTBue kpaxmaia ¢ HOJOM, THJIPOIN3 Kpaxmasa.
5.03HakoMIIeHHE ¢ 00pa3LaMK IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

[TpakTuyeckas pabota. Pemenne skcriepuMeHTaNbHBIX 33124 Ha TIOJY4YEeHUE U PacliO3HABaHUE
OpPraHUYECKUX BEILECTB.

A3oTcozepkalue OpraHndeckue coeAMHeHus (7 4acoB)

Tema 11. AMUHBI 1 aMUHOKHUCIIOTHI. 3 yaca
Amunbl. CtpoeHue Mosekyil. AMuHorpymnmna. @usndyeckue U XuMudeckue coiictBa. CtpoeHue
MoJIeKyJibl aHwiIHa. CBolcTBa aHunuHa. [Ipumenenue.

AMUHOKHCHOTHL. M30Mepust 1 HOMeHkIaTypa. CBoiicTBa. AMUHOKHCIIOTHI Kak aM(OTepHbIE
opranuueckue coequHenus. [Ipumenenue.

I'enernyeckas CBS3b aMUHOKHUCIIOT C IPYTMMHU KJIaCCaMU OPTaHUYECKUX COEIMHEHUN.

Tewma 12. benku. 4 yaca
benku — npupoansie noaumepsl. CoctaB u crpoeHre. PU3nUecKUe U XUMUUECKHUE CBOICTBA.
ITpeBparenus 6eJIKOB B OpraHusMe. Y Clexy B U3y4eHUH U cuHTe3e O0enkoB. Ilonsarue 06
a30TCOEPKAIIMX FeTEPOLUKINYECKUX coequHenusax. [lupuaun. [Iuppon. [IupumuanHoBbIE M
IIypPUHOBBIE OCHOBAHUS.

HykIienHOBBIE KUCIIOTHI: COCTaB, CTPOCHUE. UMUS M 310pOBhe yenoBeka. Jlekapcrsa. [1pobiemsl,
CBSI3aHHBIE C IPUMEHEHHUEM JIEKaPCTBEHHBIX [IPENApPaTOB.

Hemonctpanuu. 1. Okpacka TKaHU aHWIMHOBBIM KpacuTesieM. 2. Jloka3aTenbcTBa HATHMYUS

(GYHKLIHMOHAJIBHBIX IPYII B pACTBOPAX AMUHOKHCIIOT.

Jlaboparopusie onbITHL. 1. PacTBopenue u ocaxkaeHue 6enkos. 2. Jlenarypamus 6enkos. 3.
L{BeTHBIE peakMU OEIIKOB.
BricokoMonekymnsipable coeJuHeHMs (8 4acoB)

Tema 13. Cunrernueckue nonumepsl (8 yacos)

[ToHsITHE O BBICOKOMOJIEKYISPHBIX coequHEeHUsIX. CTpoeHue Monekyi. CTepeoperyssipHoe U
cTepeoHeperyisipHoe crpoeHue. OCHOBHBIE METO/IbI CHHTE3a nonuMepoB. Kiaccuduxanus
wactMacc. Tepmoractuunble nonuMepsl. [lonudtunen. [onunponunes. TepMoIiacTUYHOCTD.

TepMopeakTUBHOCTh. MHTETHYECKHE KaydykH. CTpoeHHe, CBOMCTBA, IIOJyUYEHHUE U
IIPUMEHEHHE. MHTETH4eCKue BookHa. KampoH. JlaBcaHn.

O06o0011eHre 3HAaHUH 0 Kypcy OpraHndeckoi Xumun. Opranuyeckast XUMHsl, 4eJI0BEK U IPUPO/A.
JlemoHcTpanuu. O3HakoMIIeHHE ¢ 00pa3iaMy NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, Kay4yKOB.
JlaGopaTopusble onbITh. 1. I3yueHue cBONCTB TEPMOIIACTUYHBIX OJUMEPOB. 2. M3yueHue
CBOMCTB CUHTETUYECKHUX BOJIOKOH.

ITpakTryeckas pabora. Pacro3HaBaHue MIIaCTMAcC U BOJIOKOH.
Pacuernble 3a1aun. Penienne pacyeTHbIX 3a/1a4 Ha ONPEeIeHHe MacCOBOM MM 00BbEMHOM 101U
BBIXOZIa IPOJIYKTa PEAKLIUN OT TEOPETUUYECKH BO3MOXKHOTO.

Temaruueckoe IJIaHUPOBAHUEC

Neo HaumenoBanue pa3feinos u TeM Kon-Bo yacoB | Kontp.pa6.(8 | IIpakr.paG(s
(Bcero) TOM YHCIIE) TOM YHCIIE).

1. Tema 1. TeopeTnueckre OCHOBBI 4
OPraHN4eCKON XUMHH.

2. Tewma 2. [IpenenbHbie yTiIeBOIOPOABI 7 K.p.Nel IT.p.Nel
(ayikaHbl).

3. Tema Ne3. HenpenenbHble yriieBogopoabl: | 7 K.p.Ne2 I1.p.No2
ATnKeHbl . ANIKaueHbl. AJKUHBI

4, Tema Ned4 [Ipupoanble HCTOYHUKHT 4
YTJI€BOIOPOJIOB.

5 Tema No5.Apomarnyeckue YriaeBoIopoas! | 5




(Apensr)
6. Tema Ne6. CriupThl 1 (heHOIIBI 6
7. Tema Ne7. Anpaeruabl U KETOHBI. 3 K.p.No3
8. Tema Ne8 KapOoHOBBIE KHCIOTHI 7 K.p.Ne4 IT.p.Ne3
I1.p.Ned
0. Tema Ne 9 Cnoxuslie 3¢upsl. XKupbl 3
10. | Tema NelQ. YrieBoasl 7
11. | Tema Nell AMHMHBI 1 aMUHOKHCIIOTBI 4
12. | Tema Nel2 Benku 4 K.p.Ne5 I1.p.Ne5
13. | Tema Nel3 CunTeTnyeckue nonumepsl 4
PesepBHoe Bpems 2
Bcero 68 5 5
IV.KajnenaapHo-temaTudeckoe nianupopanue (Xumusi. 10 kiacc)
Ne | Tema ypoka Ko Tun TpedoBanus k ®opma Hara
.0 J- ypoka YPOBHIO MOATOTOBKH | KOHTPOJIsI (pakr
BO ydanmmxcst 1JIAH
ya
c.
Tema 1.
Teopernyeckue 4
OCHOBBI
OPraHu4vecKoi
XUMHUH. 1 3HaTh 0COOEHHOCTH

1. | ®opmupoBanue Kombunupo | cocraBa
OpPraHUYECKON XUMUU BaHHBIM. OpraHUYeCKHUX ®poHTAalb-
Opranuueckue BEIIECTB. HBIN ompoc
BELIECTBA. YMeTh pa3nn4uTh
Opranuyeckast XuMUS. OpraHHyYecKue

BELIECTBA OT
HEOPraHUYECKUX

2 OcHoBHbIE 1 KomMOunmpo | 3HaTh OCHOBHBIE ®poHTaIb-
I0JIO’KEHUSL TEOPUHU BaHHBIM. MI0JIO’KEHUSI TEOPUH HBIN O1Ipoc
XUMHUYECKOTO A.M.bytneposa
CTPOECHUS VYMeTh 10Ka3bIBaTh
OpPraHUYECKUX MOJIO’KEHUSI TEOPUH HA
BEIIECTB. npuMepax,

COCTaBIIATh (POPMYJIbI
HN30MEPOB

3 OneKTpoHHas 1 Kom0unu- | 3Hath nouarus oo ®poHTaIb-
MIPUPOIA XMMUUECKON pPOBaHHBINA. | THOpUAM3ALINHY, HBII ompoc.

CBSI3U B OPTaHUYECKUX MepEeKphIBAaHUE Pa6ota c JIM.
COEIMHEHUSIX 00J1aKOB.

4 Knaccudukanus 1 Kom6unn- | 3nate kinaccudukanus | DpoHTanb-
OpPraHUYECKUX pPOBaHHBI | OPraHUYECKHUX HBII onpoc.
COEMHEHHIA. COETMHEHUH. Pa6ota c JIM.

Tem 2. 7 3HaTh OHATHUS 00




IIpenejbHbIe

AJIKaHaX, MpeaCIbHBIX

5) YIJ1eBOOPOAbI. YIJIEBOJOPOAAX,
DIIEKTPOHHOE U CBOOOIHBIX
IIPOCTPAaHCTBEHHOE panukanax,
CTPOECHUE AJKAHOB. KomM6unupo | romomnorax, crpoenue | @poHTanb-
I'omonoru u BaHHBIN. MOJIEKYJIbI METaHA, HBIW OITPOC
U30MEPHUSL. YMerb COCTaBIISATh
CTPYKTYpHBIE
bopMyIbl ©30MEPOB,
Ha3bIBaTh UX 110
MEXIyHAPOIHOU
HOMEHKJIaType

6 Aunkanbl CtpoeHue Ypok 3HaTh puznyeckue u | OpoHTAIB-
MOJIEKYII, MIOJIyYEHHUSI | XMMUYECKHE CBOMCTBA | HBIA OIIPOC.
TOMOJIOTUYECKUH PS/I. HOBBIX aJIKaHOB,ITMKJI0AJIKA- Pa6ora ¢ JIM.
Haxoxnenue B 3HAHUU HOB.
npupoje. duznyeckue YMeTh cOCTaBIISTh
U XUMUYECKHE XUMUYECKHE
CBOMCTBA. YpaBHEHHUS peakui

7. | llonyuenue u Ypok 3uars [lonydenue n
IIPUMEHEHUE AJIKAaHOB. MOJIyYEHUSI | IPUMEHEHHUE aJIKaHOB

HOBBIX
3HaAHUUI

8 Pemenue 3anau Ha Ypok 3HaTh aIrOPUTM @pOoHTANBHBII
HAXOXJICHUE [IPaKTUKyM | pelIeHUs 3a7au ompoc. Pabora
MOJIEKYJISIPHBIX c JIM.
dhopmyn
OpraHUYECKHUX
BEIIECTB

9 [MuxnoankaHsl. Ypok 3uars [{ukiioankassl.

CrtpoeHnue MoJeKy, nonydeHus: | CTpoeHue MOJIEKYI,
TOMOJIOTUYECKHM pSAI. HOBBIX TOMOJIOTUYECKUN PSI.
Haxoxnenne B 3HAHUH Haxoxnenne B
npupone. Pusndyeckue npupone. Pusndeckue
1 XUMUYECKHE U XUMHUYECKHE
CBOMCTBA.

10 | IIpaxTuueckas pabora Ypok- YMeTb NPUMEHSTH Otuer o
Nel. KauectBeHHOE MPAKTUKYyM | TIONy4YeHHbIC 3HaHUs | paboTe
onpeeIeHue Ha MIPaKTUKE
yrJeposa u BOIOpoAa
B OPraHUYECKHUX
BELIECTBAX.

11 | KontponbHas paboTa Ypok- YMeTh:IpUMEHATh [Incemennas
Nel mo teme: KOHTPOJIb 3HaHUS, YMEHUS U MpOBEPOYHAs
«[IpenenvHbie HaBBIKH, MTOJIy4eHHbIE | paboTa
YTJI€BOJIOPOIBI» pu
Tema3
HenpeaeabHbie

12 | yrieBoaopoasl
ATIKEHBI. KomOunu- | 3HaTh:CBOMCTBA ®poHTalb-
DNEKTPOHHOE U POBaHHBIN. | STWJIEHA HBI OIpOC.




MPOCTPAHCTBEHHOE (mermmpupoBaHue Pa6ota c JIM.
CTPOEHHE AJIKEHOB. ATaHa, AeTUApaATALHS
['omonornyeckuii psia. STUJIOBOTO CITUPTA).
Howmenxkiarypa. Ywmerb
N3omepust. XapaKTepu30BaTh

busznueckuen

XUMHUYECKHUE

CBOICTBA JTUIICHA,

MOJIy4YECHUE

13 | Xumuueckue Ypok 3HaTh U YMETh ®poHTaJb-
CBOMCTBA: pEaklUH MOJIYyYEHUs1 | COCTaBIIATh HBIH OIIpOC.
OKHCJICHHUS, HOBBIX Xumunueckue peakuuu | Pabora ¢ IM.
MIPUCOETUHEHMS, 3HaHUI OKHCIIEHUS,

IIOJINMEPU3ALUH. MPUCOEIUHEHMUS,

[IpaBuno MOJIMMEPU3ALUN.

MapKkoBHHKOBA. YMeTb IPUMEHSTH
[IpaBuio
MapKOBHHKOBA.

14 | Ilonyuyenue u KomM6unmpo | 3Hath criocoObl ®poHTaIb-
IIPUMEHEHNE BaHHBIN. MOJIYYEHHUS AJIKEHOB HBIW OIPOC.
AJIKCHOB. Pa6ora ¢ JIM.

15 | Ilousrre O TUEHOBBIX. KombOunu- 3HaTh. aJIKaqUECHBI ®poHTaIb-
[Tonyuenue, pOBaHHBIN. | YMeTh 3amucarhb HBIH OIIpOC.
CBOIiCTBa. YpaBHEHUS Pa6ora ¢ JIM.
[Ipumenenue. XUMHUYECKUX CBOWCTB

16 | Aueruien, KomOunpo- | 3HaTh alKuHEI, ®poHTAaJIb-
HOMEHKJIATypa. BAHHBIMN. CTPOEHHE MOJIEKYJIbI HBIH OIpOC.
Nzomepus, aleTusICHa, Pa6ota c JIM.
MOJIyYeHUE 3HaTh CIIOCOOBI
aleTUIeHa. MOJTyYEHUS ATKUHOB
CBoiicTBa aleTuiIeHa. YMeThcoCTaBIATh
[TIpumenenwue.. CTPYKTYPHBIE

(bopMyIBI H30MEPOB U
Ha3bIBaTh UX I10
MEXKTYHAPOTHON
HOMEHKJIAaType

3HaTh T€HETUUYECKYIO
CBSI3b.

YmeTh xapakTe-
pHU30BaTh PU3NYECKUE
U XMMHUYECKHE
CBOICTBA JAaHHOTO
KJjlacca

17 | IlpakTuueckas paboTa Ypok- YMeTb NpUMEHSITh Ortuer o
No2. Tlonyuenue MPAKTUKYM | TIONyYeHHBIC 3HaHUs | paboTe
STHJIEHA U U3yYEHUE Ha TIPaKTHUKE.
€ro CBOMCTB.

18 | KonTponbHas padboTa Ypok- YMeTh:IpUMEHATh [Incemennas
No2 o teme KOHTPOJIb 3HaHUS, YMEHUS U MpOBEPOYHAs
«HermpenenpHbie HaBBIKH, TTOJIyY€HHBIE | paboTa

YTJI€BOJOPOABD)

pu




Tema 4 3HaTh: NPUPOJHBIE . ®poHTaB-
IIpupoanbie HWCTOYHUKHU HBIW OITPOC.
HCTOYHHMKU Komb6unupo | yriieBogopooB Pa6ota ¢ /IM

19. | yraeBonoponos. BaHHBIM.

[Ipuponueiii ras.
[TonytHbIe HETIHBIC
rasbl.

20 | Hedtp u Kombunupo | 3HaTh: mpupoHbIe ®poHTAaJIb-
He(TEenPOIYKTHI. BaHHBIMH. HUCTOYHUKU HBII OMpocC.
duznyeckue YIIIEBOIOPO/IOB. Pa6ora ¢ JIM
cBoiicTBa. CriocoObl Hedtb,mpupoansrit
nepepadoTKH. ra3, KaAMEHHBII yrOJib.

[Teperonka.

21 | Kpekunr KoMOunaMpo | 3HaTh: MPUPOIHEIC
KaTaJTUTHYECKUN U BaHHBIM. HUCTOYHUKU
TEPMHUYECKUIN YIJIEBOIOPOIOB.

Hedtb,mpupoansrit
ra3, KAMCHHBIN YT OJIb.
22 | Kokcoxummuueckoe Ypok-
IIPOU3BOJICTBO ceMHUHap
Temad
ApomaTHuecKue 3HaTh:MOHATHE 00
YIJ1€BOA0OPO/AbI. apeHax, CTpOCHHE
MOJIEKYJIbI OEH301a.
ApeHbl. DIEKTPOHHOE Ypok Ymerb:xapakrepuzoa | @poHTaIb-

23 | ¥ IPOCTPAaHCTBEHHOE W3Y4YCHUS Th Heliionpoc.Tec
CTpoeHHe OeH30I1a HOBBIX 3HaTh: CrIOCOOBI TUPOBAHUE.

3HAHUU noJryueHus: OeH3ona,
YMeTh: pacckazarh 0
TOKCHYECKOM BIIUSTHUH
OeH30J1a Ha OpraHu3M
YeJI0BeKa U JKUBOTHBIX
3HaTh CBOWCTBA U
pUMeHeHHe OeH30a.
YMeTh Hanucath
ypaBHEHHUSI.

24. | T'omomoru GeH3ona. Ypoxk 3unartb ['omonoru OpoHTABHBIN
N3omepust u U3Y4YECHHUS Oenzouna. M3omepus u | onpoc
HOMEHKJIATypa. HOBBIX HOMEHKJIaTypa. Y MeTh

3HAHUU COCTaBISATH (POPMYIIBI
N30MepoB OeH30I1a

25. | dusnueckue u Kombunupo | 3nats @usnveckue 1 | OpoHTAIBHBIHN
XMMHYECKHE CBOMCTBA BaHHBIN. XAMHUYECKHE CBOMCTBA | OMPOC
OeH3zoua. OeH3zoua.

OcobenHoctu OcoOenHoctu

XUMHUYECKUX CBOMCTB
TOJIyOJIA.

XUMHUYECKUX CBOMCTB
TOJIyOJIA.




26. | 'eneTnueckas CBsI3b KomOunanpo | YMeTb cocTaBisTh
apoMaTHYECKHUX BaHHBIM. TE€HETUUYECKHE
YTIIEBOIOPOIOB € LIENIOYKH
JOPYTUMHU KJIacCaMH
YTJIIEBONOPOAOB.

27. | KouTpomibHas Ypox - YMeTb. IPUMEHSATh [Incemennas
pabortaNe3. o Teme: KOHTPOJIb 3HAHUA, YMEHUS U pabora.
«YTIEBOIOPOIBIY. HaBBIKHU, I10JIy4YEHHbIE

IIPU U3YYECHUH TEMBI
Tema 6. CiupThl M
dbeHoIbI.
OpHoaToMHbIE
IIpEIeIbHBIE CIIUPTHI.

28 | CtpoeHHe MOJIEKYII, Ypok 3HaTh. Kiacc ®dpoHTAaITE-
(byHKLIHMOHATIbHAS U3Y4CHHUS OJTHOATOMHBIX HBII o1poc.
rpynmna. M3omepus n HOBBIX CIIpTax, Pa6ora ¢ /IM.
HOMEHKJIATypa. 3HAHUU (bYHKLINOHATIBHYIO
Bonoponnas cBsi3b rpymniy, CTpOeHHE

MOJIEKYJIbI 3TAHOJIA
YMeTh:COCTaBIIATH
CTPYKTYpHBIE
(bopMyIIBI HU30MEPOB U
Ha3bIBATh UX 110
MEXyHAPOIHOM
HOMEHKJIATYPE.

29 | [lomy4yeHue u Ypok 3HaTh. CBOWCTBA H ®dpoHTAaITE-
IIPUMEHEHNE CIUPTOB. U3Y4YCHHUS IIPUMEHEHNE ITaHOJa | HBIM OIpOC.
CBolicTBa CIIUPTOB. HOBBIX YMers: xapakre- Pa6ora ¢ JIM.

3HAHUU pH30BaTh GU3NUECKUE
XUMHYECKHE CBOKCTBA
ATaHOJa, 3alMChIBATh
YpaBHEHHUS
XUMHUYECKHUX CBOMCTB

30 | MHoroaromHble Ypok 3HATB.COCTaB U ®poHTalb-
CIUPTBI, [IOJIy4EHUE, U3Y4YECHUS CTpOEHHUE HBII ompoc.
CBOIICTBA, HOBBIX MHOT'OQTOMHBIX Pa6ota c JIM.
IIPUMEHEHHUE. 3HAHUU CIUPTOB, 001acTH

IIPUMEHEHHUS
STUJICHTJIUKOJIS U
TIIMLEPHHA.
YMeTb:xapakTepuzoBa
Th (PU3HUECKUE U
XUMHYECKHE CBOWCTBA
IIIMLEpUHA

31 | ®enon. Ctpoenue Kom6unupo | 3Hath:coctaB u ®poHTAaIIb-
Mot CBolicTBa 1 BAHHBIN. CTPOEHHUE MOJIEKYJIbI HBIH OIIPOC.
IpUMeHeHne (eHoa. ¢deHosa, HEKOTOpbIE Pa6ora c




I'enetnueckas cBs3b criocoOb! momydenus, | JIMTectupoBa
Mexny YB u o0sacTy IPUMEHEHUs. | -HHUE
CIIUPTaMHU. YMeTh:XapakTepu3oBa

Th (PU3HUECKUE U

XUMUYECKHE

CBOMCTBa3HaTh

TEHETHUYECKYIO CBS3b

YMeTh: COCTaBIATh

YpaBHEHMsI PEAKLI

110 CXeMaM

32 | PacueTHbie KomOunmpo | 3Hath anroputm
3amauu. Pemienue BaHHBII peleHus 3a1a4
3a/1a4 [10 XUMUYECKUM
YpaBHEHUSIM IIPU
YCIJIOBUH, YTO OJHO U3
pearupyomumx
BELIECTB JIaHO B
n30BITKE.

33 | O6obmenne n Ypoxk YMeTh: MpUMEHSITh [MucrmeHHbIH
IIOBTOPEHUE I10 TEME: IIOBTOPEHUE | 3HAHUS, YMEHUS U oIpoc
«CriapThl 1 (HEHOTBI». 3VH HaBBIKH, [TOJIyYEHHBIE

IIPY U3YYEHHUH TEMBI
Tema Ne7
AJIbIeT Wbl
KETOHBI.

34 | Anpaeruipl. 3HaTh:

CrpoeHne MoJIeKyJIIbl romosoruueckuii psa | @poHTanb-
dbopmanpaeruma. Ypok aJIbJIETU/IOB. HBII ompoc.
OyHKIMOHATbHAS HA3yYECHUS W3omepus, nzomepsl | Pabora ¢ JIM.
rpynna. M3omepust u HOBBIX LIENH aJIbJIeTU/I0B
HOMEHKJIATypa. 3HAHUU VYMmeTs: HanucaThb

ypaBHEHUA 3HATH

buznIeckue u

XUMHUYECKHE CBOMCTBA

YKCYCHOT'O aJIbJIETH/Ia

(peakiuu ropeHus,

IIPUCOEUHEHNS,

KayeCTBEHHbIE

pEeaKIvm).

YMeTb cOCTaBIATh

YPaBHEHHS.

35 | CpoiicTBa Ypok 3HaTh CBOMCTBA ®poHTalb-
aJIbJIeTUJI0B. MOJIyYEHUsI | aJIbJETUJIOB. HBII ompoc.
dopmanbaerua u HOBBIX dopmanpaernia u
areTanbAeru; 3HaHUU aneTalpaeruia ux
MIOJIy4YE€HUE U MIOJIyYEHUE U
MIPUMEHEHHUE. IPUMEHEHHE.

36 | AneroH — Ypok 3Hate npejacrasureneil | @poHTanb-
MIpe/ICTaBUTENb MOJIYYEHHUsl | KJIacCOB KETOHOB.MX HBII onpoc.




keToHOB. CTpoeHue HOBBIX CTpOCHUE U
MOJICKYJIBI. 3HaHUH IpUMEHEHHE.
[Ipumenenue.

37. | Tema_ Ne8 3HaTh:CcOCTaB ®dpoHTAaITB-
Kap0oHoBbIe KapOOHOBBIX KUCIIOT, | HBIU OIpOC.
KHCJIOTBL. MOHATHUE O KapOOK- Pa6ota c JIM.

CUWJIBHOM IpyIIne
OnHOOCHOBHBIE VYMeTh cocTaBIATh
SIUINEIS(S Ypok YpaBHEHUS.
KapOOHOBBIE KUCIIOTHI. U3Yy4EHUs 3HaTb: CIOCOOBI
CrtpoeHne MOJIeKyI. HOBBIX MOJTYYCHUS YKCYCHOM
OyHKIMOHANbHAS 3HaHUH KUCJIOTBI, 00J1aCTH
rpymnmna. M3omepus u PUMEHEHHUS
HOMEHKJIaTypa. VYMeThb COCTaBIIATh

YpaBHEHHS.

38 | CroiicTBa Ypoxk 3nate CBoiicTBa ®poHTanb-
KapOOHOBBIX KUCIIOT. U3YyYEHUS KapOOHOBBIX KUCIIOT. | HBIH ompoc.
Peaknus HOBBIX YMeThb COCTaBIIATE Pa6ora ¢ /IM
TepUPHUKALHH. 3HaHUH PEaKIHIo

ATepUPHUKAIIHH.

39 | Ilonyuenue u Ypoxk 3nats [lonmydenue u ®poHTanb-
IIPUMEHEHHE U3Yy4EHUS IpUMEHEHHE HBIH orpoc.
KapOOHOBBIX KHUCJIOT HOBBIX kapOoHOBBIX KucOoT | Pabora c /IM

3HAHUU

40 | Kparkue cBeneHus o Kombunupo | 3nare Kparkue ®poHTAaJIb-
HenpeaeabHbIX BaHHBIN CBEJICHUS O HBIH orpoc.
KapOOHOBBIX HETpeIeTbHBIX
KHCJIO0Tax KapOOHOBBIX

KHCJIOTax

41 | Ilpaktuueckas Ypok YMeTb NIPUMEHATH Otuer o
pabota Ne3 Pemienue MPaKTUKYM | 3HaHUs Ha paKkTUKe | paboTe
HKCHEPUMEHTATBHBIX
3aJa4 Ha
pacrio3HaBaHHe
OpTaHUYECKUX
BEIIIECTB.

42 | IlpakTuyeckas pabora Ypok- YMeTh NpUMEHSATH Otuer o
Ne4 «Ilonyuenne n NIPAKTUKYM | 3HAHUS Ha IIPAKTUKE pabote
CBOMCTBa KapOOHOBBIX
KHCIIOT»

43 | KonrpomnbHas paborta Ypok- YMeTh :NpUMEHSATH IInuceMenHnas
No4 1o Teme: KOHTPOJIb 3HAaHWS, YMEHUA U paborta
«Kucnopozaconepxa HaBBIKH, TIOJYy4YEHHBIE
M€ OPTaHuYeCKHe NIPY U3YYSHUH TEMBI
COEMHEHUS.

Tema 9 Ci10KHBIE

3HaTh.COCTaB




y¢upnl. JKupbl

CJIOXHBIX 3(UPOB,

Ypok HaXO0XJEHUE B
44 | Cnoxubie SGUpsI: H3yYEHUs npupoe, 00IacTH

CTpocHHC HOBBIX PUMCHCHHSL. DpoHTaATBHBIN
KHpOB,CBOMCTEA, 3HAHMIA VMETb:COCTaBIIATH ompoc. Pabora
HOJIYy1ICHHE, YPaBHEHHS PCAKIIHii ¢ IM.
IIPUMEHEHHUE. sTepudukaLuy,

CTPYKTYpHBIE

(hOpMYJIBI JKUPOB,

YpaBHEHUs PEaKLUi

45 | Xupsl B mpupoe. Ypok 3HaTh ®poHTATBHBIN
CgoiicTaa. W3YYCHHUS KJIACCU(PUKAITUIO ompoc. Pabora
[Ipumenenue. HOBBIX ’KUpPOB U MX CBOMCTBA. | ¢ JIM.

3HaHUHN IIpumeHeHue.

46 | Motoiue cpeacTaa. Kom6unupo | 3nate [IpaBuia @pOoHTANBHBII
[IpaBuia 6e3o0macHOro BAHHBIN 0e301acHOro onpoc
oOparnieHus co oOparieHus co
CpeacTBaMu ObITOBOM CpelIcTBaMU OBITOBOM
XUMHUH. XUMHH.

Tema 10. YrieBoasbl. Ypok 3HaTh: COCTaB ®poHTaTb-
U3Y4EHUS YTJIEBOJIOB, HBII ompoc.
MoHnocaxapubl. HOBBIX KJIacCU(PUKALTHIO Pa6ota c JIM.

47 | I'moko3a. CtpoeHue 3HAHUU YIJIEBOJIOB, COCTaB
MOJICKYJIBI. TIII0KO3BI, 001acTH
Pu3nyecKue CBOMCTBA [IPUMEHEHUS
Y HaXOXKJIEHUE B TJIFOKO3BI.

IIpUPOZE. YMmerb

IIpumenenue. XapakTepu3oBaTh Pu-

®pyKTO3a — U30Mep 3UYECKNE U

TJIIOKO3BI. XUMHUYECKHE CBOWCTBA
TJIFOKO3BI

48 | Xummueckue Ypok 3HaTh XUMHUYECKUE ®poHTaIb-
CBOMCTBA IJIFOKO3BI. U3Y4YCHHUS CBOICTBA IIFOKO3BI. HBII ompoc.
[Ipumenenue. HOBBIX IIpumeHeHue. Pa6ora c IM

3HAHUU

49. | Omurocaxapuasl Ypok 3HaTh:COCTaB ®poHTaTBHBIN
(Hducaxapumsr) W3y4YEHUs Caxapo3sl. orpoc. Pabora
Caxapo3za. CtpoeHnue HOBBIX YMeTbCOCTaBIATH c JIM.
MoJieKyibl. CBOMCTBa, 3HAHUU YpaBHEHHE peaKluu
MIPUMEHEHHUE.

50 | Kpaxwmanu Ypok 3HaTh:COCTaB OpoHTaTBHBIN
LIEJUTI0II03a U3Y4ECHHUS Kpaxmaia. orpoc. Pabora

HOBBIX YMeTh.cocTaBmsITh c IM.
3HaHUI YpaBHEHHE peaKklUu

THAPOJIN3a B 0011IeM




BUJIE

51 | O6obumenue u Ypok 3HaTh U yMETh CamocrosiTens.
MOBTOPEHHE 10 TEME: 3aKperwie- MPUMEHSITD pabora.
«YTIeBOABIY. HUS U NOJIyueHHble 3HaHUd | TecTtupoBaHue.

000011€e-
eHUs
3HaHUU U
yMEHUI

52 | Pemenue 3ama4 Ha KoMOunmMpo | 3HaTh anroputm OtueT 0
yTJEBOJIBI BaHHBII pelieHus 3aaau pabote

53 | Ilpaktuueckas pabora Ypok- YMeTh: NpUMEHATh [Incemennas
Ned «Pemienue MPAKTUKYM | 3HAHUS, YMEHUS U paborta
AKCIIEPUMEHTAJIbHBIX HAaBBIKH, IMOJTy4YEHHBIE
3a1a4». IPU U3YYCHUH TEMBI
Tema 11. AMUHBI H 3HATH.COCTAaB AMUHOB,
AMHUHOKHUCJIOTBI. CrocoOBI MOTY4YEHHUS,

00JacTu MpUMEHEHUS
Awmunsbl. CTpoeHue YMeTb: COCTaBIATh
MOJIEKYJI. Ypok CTPYKTYpPHBIE

54 | AMuHOTrpymIa. W3Y4YCHUS (hOopMYyIIBI H30MEPOB, Texkymuit
dusnueckue u HOBBIX XapaKTepu30BaTh orpoc
XUMHYECKHE 3HAHUU buznyeckue u
CBOMCTBA. XUMUYECKHE

CBOMCTBA.

55 | CtpoeHue MOJIEKYITbI Ypox 3nath CTpoeHue Texymmit
anuiuHa. CBolCTBa W3y4YEHUs MOJIEKYJIbI aHUJINHA. OIpoc
aHWINHA. HOBBIX CBolicTBa aHWJINHA.
IIpumeHeHue. 3HaHUHN IIpumeHeHue.

56 | AMHHOKHCIIOTEHI. Ypok 3HaTh: COCTAB Texymmii
N3omepust u W3y4YEHUs aMHHOKHCIIOT, orpoc
HOMEHKJIATypa. HOBBIX CHOCOOBI OJTYyYEHUS U
CsoiicTBa. 3HaHUI 001acTu MpUMEHEHUs
AMMWHOKHCIIOTHI KaK YMeTh: coCTaBIsATh
amdoTepHbIe CTPYKTYpHBIE
OpraHUYECKHE (bopMysbl H30MEPOB,

COEIMHEHUS. Ha3bIBaTh UX TIO

[Tpumenenue. MEXTYHAPOTHOU
HOMEHKJIAType,
XapaKkTepru30BaTh

buznyeckue u
XUMHUYECKHE CBOMCTBA




57 | I'enetnueckas CBsI3b KomOunupo | 3nath ['enetnueckass | @poHTab-
AMUHOKHCIIOT C BaHHBIN CBSI3b aMUHOKUCJIOT C | HBIM OMPOC.
JIPYTUMHU KJIacCaMH JIPYTMMH KJIacCaMU
OpraHUYECKUX OpPraHUYECKUX
BeniecTB. Pemenue BEIIIECTB.
3ajad.

Tema 12. besku. Ypok 3HaTh CBOMCTBA ®poHTaTb-
H3y4YECHUs OEJIKOB. HBIH OIIPOC.

58 | benku — mpupoHBIC HOBBIX YMeThb Hanucarthb Pa6ota c JIM.

nonumepsl. CocTaB u 3HaHUI ypaBHEHHUS.
CTpOCHHE.
dusnyeckue u
XUMHYECKHE
CBONCTBA.
[IpeBparieHust 6eIKOB
B OpraHusMe. Y crexu
B M3YYCHHUH U CUHTE3E
OCITKOB.

59 | IlonstHe o Ypok 3HATH Coo0renust
reTEPOIUKINUECKIX H3y4YCHUS MpeCTaBUTENCH
COCTUHEHUSIX. HOBBIX reTepPOLMKINYECKUX

3HAHUU COEAMHEHHUI U UX
OMOJIOTHUYECKYIO POJIb

60 | HykneuHoBbie Ypok 3HaTh TectupoBanue

KHCJIOTHI H3y4YCHUS MpeCTaBUTENCH
HOBBIX HYKJIEMHOBBIX KHCIIOT
3HAHUU 1 UX OUOJOTUYECKYIO

poJb

61 | KonTponbHas pabora Ypok- YMeTh :NpUMEHATh [Incemennas
0 paszenam: KOHTPOJb. 3HAHUS, YMEHUS U paborta
«CnoxHble 2QUpHI, HABBIKH, IOTYYEHHbIE
YTJIEBO/IBI, MIPU U3YYECHUH TEMBI
a30Tco/epXKallne
COCJIMHECHHUS
Tema 13 3HaTh: OCHOBHBIE
BbICOKOMOJIEKYISAP- nosatusa xumuu BMC.

Hble COeINHEHU S Ywmers -

XapakTepu30BaTh Mo- | OpoOHTANIb-

62 | [lonsatue o Ypox JUMEPHI C TOUKH HBII ompoc,
BBICOKOMOJIEKYIISAP H3ydCHUA 3pEHUST OCHOBHBIX Oecena
HBIX COEIUHEHUAX. HOBHXV ITOHSATHUI, COCTABIIATh
CTpoeHue MOJIEKYIL. SHaHWH peakIuu
CrepeoperyinspHoe 1 MOJIMMEPH3AIUH U
CTEPEOHEPETYISIPHOE MOJIMKOHCHCAIIUN

ctpoeHue. OCHOBHBIE
METO/bl CUHTE3a
MOJINMEPOB




63 | IlomuaTHmneH. Ypox 3HaTh OCHOBHBIC ®dpoHTab-
[Tonunponumnex. HU3y4YECHUSA CBOMCTBA IIOJINMEPOB HBIH OIIPOC,
TepMorIacTHYHOCTb. HOBBIX Oecena
TepMOpeakTUBHOCTb. 3HAHUU
WHTETUYECKUE
Kay4yyKu

64. | Crpoenue, CBOICTBA, KomOuam- | 3HaTh OCHOBHBIE ®poHTaIb-
MOJIYYECHHUE U POB. YPOK CBOICTBA IIOJIMMEPOB | HBIK OMPOC,
IIPUMEHEHUE. CUHTET Oecena
MYECKHE BOJIOKHA.

Kampon. JlaBcan.

65 | [IpakTuyeckas pabora Ypok- YMmers ucrnons3oBars | Ilucemennas
No5.»PacrnoznaBanue HpakTUKyM | [OIYYCHHbIC 3HAHM pabora
BOJIOKOH U TUIACTMAcC» Ha IIPaKTHUKE

66 | Opranuueckasi XMMUs, KoMOunmn- | 3Hath: skonoruueckue | Tekymmii
YeJIOBEK U IIPUPOJA. POB. YpOK po0JIeMbl IpU orpoc.

HCII0JIb30BaHUU
OpraHUYECKUX
BEIIIECTB.
67- | Pezepn 2
68
V.Cnucok quTepaTypbl H MaTepHAIbHO-TEXHUYECKOe OCHAIIleHHe 00pa30BaTe/IbHOI0
npouecca.
Y4eOHuku Y4eOHO-METOAUUECKIUE Menuapecypcol
nocooust
Jis yaeHuka: Jlist yaurens: http://www/fipi.http://www.mon.gov.ru
1.I'.E. Pyn3utuc, 1.0.C.I'abpuensH, MunucTepcTBO 00pa30BaHUS U HAYKU

®.I".DeapamaH,
Xumus. 10 knacce. —
M.: IIpocBenienue,
2011-2015r.

JLII.Batnuna XuMu4yecKui
SKCHEPUMEHT B 1ikoje. 10
KJIacC: yueOHO-METOIMUECKOe
nocobue/.-M.: IIpoda, 2005.-
208 2..H.H.I'apa (u ap.).-
Xumus. Ypoxku B 10 kiacce:
nocoOue JuIst yuuTenei
00111e00pa3oBaTeIbHBIX
yupexaenui M.:
[Ipocemenue, 2009.-111 c.
3.A.YO.I'pankoBaXumus: 10
KJIacC: METOAMYECcKoe mocodue
st yaurenst/.-M.: ACT, 2006.-
158 c.

4. 1.T".Xomuenko.COOpHUK
3a7a4 U YIPaKHEHUH 110
xumud .JlomonHuTebHAS
JUTEpaTypa IUIsl yIuTeIs

1. O.C.I'aGpuaisn,
N.I".OctpoymoB,

http://www.fipi.ru [Toptan
OUIINDenepalbHblii HHCTUTYT
ME€JarOrNYeCKUX U3MEPEHUN
http://www.ege.edu.ru ITopran ET'D
(uadopMmaronHOM noaepxkku EI'D)
http://www.probaege.edu.ru ITopran
Enuneii pK3aMeH
http://edu.ru/index.php ®enepanbubit
noptan «Poccuiickoe 06pa3oBaHe»
http://www.infomarker.ru/top8.htmi
RUSTEST.RU - penepanbHblit
LEHTPTECTUPOBAHMUS.
http://www.pedsovet.org
Bceepoccutickuit UaTeprer-Ilencoser.
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E.E.OctpoymoB.
Opranuyeckast XuMus B
TecTax, 3ajjauax u
ynpaxHeHusx. 10 kiacc:
yaeOHOe rmocodue Jist
00111e00pa3oBaTeIbHBIX
YUpEKIACHUHN. — 2-U3 .,
crepeotu.-M.: [Ipoda, 2004.-
400 c.

2.H.E.Ky3bpMeHKo,
B.B.Epemun, B.A.Ilonkos.
Hayvana xumun. CoBpeMeHHbII
Kypc Ui TOCTYNAIONINX B
BY3s1: yuebHOE mocodue st
BY3089-¢ uznanue,
nepepadoTaHHOE U
JOTIOTHEeHHOe.-M.: DK3ameH,
2005.-832 c.

3./A . M.Panenxuii,
B.IL.I'opmikoga,
JL.LH.Kpyraukosna.-
JunakTuyeckui Matepuall 1o
xumuun uist 10 — 11 kmaccos:
nocobue st yuutensiM.:
[Ipoceemenue, 1996. — 79 ¢
4. A M.Paneuxu,
B.Il.I'opuikosa,
JL.H.Kpyraukoga.-
KoHnTpoabHbie paboThl 1O
xumuu B 10 — 11 kmaccax:
nocoOue Jyist yauTens.-M.:
[Tpocsemienne, 2006.-96 c.
Harnsannsie

nocoOusi. 1. Ilepuonuueckas
cuctema JI.M1.Meneneena.
2.DNeKTpPOXUMHUYECKHH s
HaIPSKEHUN METAJIOB.
3.Tabanua pacTBOPUMOCTH
KHCJIOT,COJIE U OCHOBAHMI.
4.Ha6op Tabmui ms 10
KJiacca.

5.ITopTpeTsl yueHBIX-XUMHUKOB.
6.Habop peakTuBOB 1
XUMHUYECKasl MOCy/a.
7.OnexTpoHarpeBareIbHbIe
npuOOpBHI.







