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Ilnanupyembie pe3y/ibTaThl OCBOCHUS YYallUMKCH 00pa30BaTe/bHON NIPOrpaMMBbI:

JInyHOCTHBIE Pe3yJbTAThI OCBOSHUS MPOrpaMMbl Y4eOHOT O MpeAMETa :
DopMHUpOBAHKE YYBCTBA TOPIOCTH 32 POCCUNCKYIO XUMUYECKYIO HAYKYy.

BocnuraHne OTBETCTBEHHOE OTHOIIEHHS K IMPHPOAE, OCO3HAHHE HEOOXOJUMOCTH 3allUThI OKPYXKAIOIIEH Cpelbl, CTpEMIIEHHE K 310pOBOMY  00pa3sy
*u3Hu. [loaroToBKa K OCO3HAHHOMY BBHIOOPY MHAMBHIyaIbHONU 00pa3oBaTeIbHON WK MPO(hecCHOHATBHON TPASKTOPHH.

YMeHue ynpasisiTh CBOEH M03HABATENBHON AEATEIbHOCTBIO.

Pa3BuTHe roTOBHOCTH K PEIIEHUI0 TBOPUYECKUX 3a/1a4, YMEHUS HaXOAUTh aJIeKBaTHbIE CIIOCOOBI TOBEICHHSI U B3aUMOAEHCTBHS C ITApTHEPAMU BO
BpeMsl yueOHOM 1 BHEYUEOHOM 1eATeIbHOCTH; CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYallUd U ONEPaTHBHO NPUHUMATh OTBETCTBEHHBIC PEIICHUS B
Pa3INYHBIX IPOIYKTUBHBIX BHIAX AEATEIbHOCTH (yueOHas1, TONCKOBO-UCCIIEN0BATEIbCKAs, KIIyOHas1, IPOEKTHAsI, KPYXKKOBas U T.I1.).

dopMHpPOBaHHE XWMHKO-IKOJIOTHYECKON KYJIBTYPHI, SBIISIOIMICHCS COCTAaBHOW YAacCThIO SKOJIOTMYECKOM W OOMmEeH KylIbTypbl W HAyYHOTO
MHUPOBO33pEHUSI.
MeTtanpeaMeTHbIe pe3y/IbTaThl OCBOCHHUS IPOrpaMMbl y4eOHOT0 IIpeAMeTa:

Vcnonb30BaHne yMEHUI 1 HaBBIKOB PA3JIMYHBIX BHJIOB [T03HABATEIILHON JEATEIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJI0B IMO3HAHUS (CHCTEMHO-
nHGOPMAITMOHHBIN aHAIN3, MOJICTUPOBAHNE) VIS U3YUCHUS PA3TMUHBIX CTOPOH OKPYXKAIOMIEH JeHCTBUTENEHOCTH.

Vcnonb30BaHMEe OCHOBHBIX HHTEUIEKTYAJIIBHBIX ONEpaluii: aHalu3, CHHTE3, CpaBHEHHE, O0OOIIeHMEe, cuUcTeMaTHu3anus, (HOopMyIHpOBaHHE
THIIOTE3, BBIABICHHE IPUYUHHO-CIIEICTBEHHBIX CBS3€H, OMCK aHAJIOIrOB, TIOHNMaHHUE TPOOIEMBI.

YMeHne reHepupoBaTh HJIEH U PACHPEAEISITh CPEACTBA, HEOOXOAUMBIE ISl UX PeaTH3alHH.

YMeHne u3Biekarh WHGOPMALMIO W3 Pa3IMYHBIX HMCTOYHHMKOB, BKJIIOYAs CpPEACTBA MAacCOBOW HH(MOPMALMHU, KOMIIAKT-IUCKH y4eOHOro
Ha3HaueHUs, pecypcsl MHTepHeTa; yMeHHe CBOOOAHO IOJIb30BAThCS CIOBApSMH Pa3IMYHBIX THIIOB, CIIPABOYHOW JIUTEPAaTypod, B TOM YHCIE U Ha
AJIEKTPOHHBIX HOCUTENSIX; COOIOAAaTh HOPMbI HH(OPMALIMOHHON N30MPATEIbHOCTH, STHKH.

YMeHne noib30BaThCs HA MPAKTUKE OCHOBHBIMU JIOTMYECKUMH IpPHUEMaMH, METOJaMHU HaOMI0/IEHHsI, MOJICINPOBAHUS, OOBSICHEHUS, PEIICHIUs
po0ieM, MPOrHO3UPOBAHMS U JIP.

YMeHus: OOBSACHATH SBJICHHUS W TPOLECCHl COIMAIbHON JEHCTBUTENFHOCTH C HAYYHBIX, COIMATBHO-(PMIOCOPCKUX MO3UIHI; paccMaTpuBaTh UX
KOMIUIEKCHO B KOHTEKCTE CIIOKMBILNXCS PEAIUH U BO3MOXKHBIX IT€PCIIEKTHB.

VYMeHus BBIIOIHATH [MO3HABATENIbHBIE W MPAKTUYECKHE 33aJaHUS, B TOM YHCJIE C MCIIOJIB30BAHMEM IPOEKTHOW AEATENbHOCTH Ha YpPOKax U B
JIOCTYITHOW COLIMATBHON MPaKTHKE.

YMeHne OLeHUBATh C MO3UINI COIMATbHBIX HOPM COOCTBEHHBIE MTOCTYIKU U MOCTYIKH JAPYTHX JIIOJIEH; yMEHHe CIylnaTh co0eceHuKa, TOHUMATh
€ro TOYKY 3pEHHs, IPU3HABATh IIPABO JAPYroro 4eJI0BeKa Ha NHOE MHEHHUE.

IIpeaMeTHbIe pe3yabTaThl OCBOSHHS IPOrPaMMBbI Y4€OHOTO MpeMeTa:

JlaBaTh onpeneneHuss N3y4eHHbIM OHSITHSIM.

OnucelBaTh JEMOHCTPALMOHHBIE U CAMOCTOATEIBHO MTPOBECHHBIE SKCIIEPUMEHTHI.

OnuceIBaTh U pa3InyaTh U3y4YEHHBIE KIACChl OPraHUYECKUX COCIMHEHHM, XUMUUECKUE PEaKLIUU.

KnaccugunupoBars n3ydeHHbIe OObEKTHI U SIBICHHUS.

HabnronaTh 1eMOHCTPHPYEMBIE U CAMOCTOSATENLHO MPOBOIUMBIE ONBITHl 1 XUMUYECKHE PEAKIUH, TPOTEKAIOIIIE B TPUPOAE U B OBITY.

JlenaTh BBIBOABI M YMO3AK/IIOUEHUS U3 HAOMIOICHUI U3YYEeHHBIX XUMHUUECKHUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB
10 aHAJIOTMH CO CBOMCTBAMH M3yYECHHBIX.

CrpykTypupOoBaTh U3Y4YE€HHBII MaTepuar.

WuTepnpeTrpoBaTh XUMHUUECKYIO HHPOPMAIIHIO, TOJYYCHHYIO U3 APYTUX UCTOUHUKOB.

MopenupoBaThk CTPOEHUE IPOCTENIIINX MOJIEKYJT OPTraHUYECKUX BEIECTB.

AHanu3upoBaTh M OIEHMBATh IOCIEACTBUS Uil OKpY)Karolled cpelapl OBITOBOM M MPOU3BOJICTBEHHOM AEATENbHOCTU YEJOBEKa, CBSI3aHHOM C
nepepadOoTKON BEIECTB.

[IpoBOIUTE XUMHUYECKUH IKCIIEPUMEHT.



COJEPKAHUE YYEBHOI'O KYPCA

(35 yacoB, lyac B Heneno)
Pazzen 1. TEOPUSI OCHOBbI OPTAHUYECKOM XUMMH (34)
Tema 1. Teopust 0CHOBBI Oprann4yeckoilt xummu (34)
dopMHUpOBaHKME OPraHUYECKOM XMMHMH KaK Haykd. Teopus CTpOECHHs OpraHmdyeckux coeguHeHuii A. M. byrnepoBa. YrieponHelid ckener. Pamuxaib.
@yHKIMOHANIbHBIE TpyMbl. ['oMonoruueckuit psa. ['omonoru. CtpykrypHas uzomepusi. Homenknarypa.
DneKTpOoHHAs! IPUPOJIa XUMUYECKUX CBSI3€H B OPraHUYECKUX COCIUHEHMSIX.
Knaccugukanus opraHn4eckux COeMHEHUH.
JemoncTpanuu. OOpa3iibl OpraHUYeCKUX BEIIECTB U MaTepHaaoB. Moaenu MoJIeKysl OpraHMYeCKUX BelecTB. PacTBOPUMOCTh OPraHNYECKUX BEILECTB B BOJIE
Y HEBOJIHBIX pacTBopuTeisx. [lnaBnenue, o0yrimBaHue U TOpeHNE OPraHMYEeCKUX BEIIECTB.

Pazpen 2. YIJIEBOAOPOIBI (12 4)

Tema 2. IIpenenbHble yriaeBoaopoasl (ankanbl) (34)

Crpoenue ankanoB. ['omonoruueckuit psia. Homenknarypa u uzomepusi. @uznueckue 1 XUuMUYECKUE CBOMCTBA ajlkaHoB. Peakuus 3amenienust. [lonydenue u
puMeHeHre ankaHoB. [loHaTHe 0 HUKIOATKaHAX.

JdemoncTpanuu. B3peiB cMecn MeTana ¢ Bo3ayxoM. OTHOIIICHHE aTKaHOB K KHCIOTaM, IIeJio4aM, pacTBOpy NepMaHTaHaTa Kajaus 1 OpOMHON BoJIE.
JlabopaTopHble onbIThI. 13roToBieHne Mozeneil MojaeKysl yriieBoJOPOAOB U raJIor€HIIPON3BOAHbIX.

Pacuernble 3aaaun. Haxoxaenne MonekyIsspHOi (hOpMyITbl OpraHUIeCKOro COeTMHEHHS 110 Macce (00beMy) TPOTYKTOB CTOPAHHUS.

Tema 3. HenpenenbHble yrieBoaopoabl (4 4)

Anxensl. CTpoenune ankeHoB. ['omonoruaeckuit psia. Homenkiatypa. M3oMepust: yriepoaHoi eI, OJI0KEHUE KPATHOW CBSI3H, ITUC-, TPAHC-H30MEPHUS. XUMUICCKIE
CBOMCTBA: PEAKIMM OKUCIICHUS, IPUCOETUHEHMS, TOIMMepHr3auu. [IpumMeHeHne alKkeHoB.

Anxamuensl. Ctpoenue. CoiicTBa, mpumenenue. [Ipupoaasiii kaydyk.

Anxunbl. CtpoeHue aneruineHa. ['omonorn u uzomepsl. Homenkinarypa. dusmdeckne U XMMHUYECKHE CBOWCTBA. Peakiny NMPUCOEIWHEHMS U 3aMEIICHMS.
[Ipumenenue.

Hdemoncrpanuu. [Tomydenue anermieHa kKapOuagHsIM criocoOoM. B3anmoeiicTBre aleTuiieHa ¢ paCTBOPOM NIepMaHTaHaTa Kajiusi 1 OpoMHoi Bogou. ['openue
aneruieHa. Pasnoxxenue kayuyka pu HarpeBaHUM U UCIIBITAHUE POTYKTOB PA3JIOKEHHUS.

I[MpakTuyeckas padora. [lonyueHnue sTuIeHa U U3yuyeHHE €ro CBOMCTB.

Tema 4. ApomaTuyecKkue yriieBogopoasl (apeHb) (2 )

Crpoenue Oenzoina. M3omepust 1 HOMeHKIaTypa. u3ndeckne 1 XUMAYECKUE CBOMCTBa OeH30ua. ['omororn 6eH3oma. ['eHeTrndeckas CBs3b apOMaTHIECKUX
YIJI€BOJIOPOIOB C IPYTHMMHU KIIACCaMM YIII€BOJOPOIOB.

JemoncTtpanuu. berson kak pacTBopuresb, ropeHue oenzona. OTHomenne 6eH3ona K OpOMHOM BOJe U pacTBOPY IepMaHraHata kaiust. OKucieHue
tonyona. Tema S. Ilpupoanbie HCTOYHUKH YIJIEBOAOPOAOB (3 u)

[Tpuponnsrii ra3. Hedts u HeGTenponykrel. @usnueckue cBoiictBa. CriocoObl nepepaboTku HEPTH.

Jemoncrpanuu. O3HaKOMIIEHHE ¢ 00pa3laMu IpOIyKTOB HerernepaboTKH.

Paznen 3. KUCJIOPOACOAEPKAINME OPTAHUYECKUE COEAUHEHUSA (12 v)

Tema 6. CiupTsl 1 peHoIbI (4 1)

OpnnoaToMHbIe TIpesienbHble cnupThl. CTpoeHue MoJeKy, GyHKIMOHaIbHas rpymnmna. Bogopoanas cBs3s. 3omepus n HomMeHknaTypa. CBOWCTBa METaHOIIA
(3TaHona), nomyyeHue U npuMeHenre. Gusnonornueckoe AecTBrE CIMPTOB HA OPraHU3M YesloBeka. MHOroaToMHbIE€ CUPTHL. DTUIICHIIIMKOIb, TIIMLEPHH.
CaoiicTBa, MPUMEHEHHE.

®enonbl. CTpoeHne Monekybl (eHona. BzanMHoe BIMsHUE aTOMOB B MOJIeKysie Ha npumepe ¢peHona. CpoiictBa. TOKCHYHOCTE peHOMA U €ro COeTUMHEHUIA.
[Ipumenenue ¢penona. ['enernyeckas ciupToB U (eHONA C YIIEBOJOPOJAMH.

Jemoncrpanuu. BzaumopeiictBue ¢peHona ¢ OpoMHON BOAOH U pacTBOPOM T'MIPOKCH 1A HaTpHsl. PacTBopeHue rivuepuna B Bojie. Peakuus raunepuHa c
ruapokcugom meau (II).

Pacuernble 3agaun. PacueTsl 0 XUMHUYECKUM YPAaBHEHUSAM, IPU YCIOBUU YTO OJJHO U3 PEArUPYIOLIMX BEIIECTB JAHO B U30BITKE.



Tema 7. Aiiberujibl, KeTOHbI, KAPOOHOBBIE KUCJIOTHI (4 1)

Anpperunpl. Keronsl. Ctpoenue monekyn. @yHKIHOHaIbHAs Ipynna. M3omepust 1 HoMeHKIaTypa. @opManbpIeru U aueTanbAerul: CBONCTBA, 1OJIYYeHUE U
MIpUMEHEHHEe. ALIETOH — IIPEeICTaBUTENb KETOHOB. [IpruMeHeHue.

OnHococTaBHbIE IpeebHbIe KapOOHOBbIE KUCIOTEL. CTpoeHue Moinekyl. OyHkuroHanbHas rpynna. M3zomepus u HomeHknatypa. CBoiicTBa KapOOHOBBIX KHCIIOT.
[IpumeHneHue.

Kpatkue cBeneHust o HenpeaeabHbIX KapOOHOBBIX KUCIIOTAX.

I'eneTnueckas cBs3b KapOOHOBBIX KUCIIOT € APYIMMHU KJIacCaMH OPraHUYECKUX COCTUHEHUH.

Jemoncrpanuu. [TonyueHue staHais OKHCICHHEM dTaHoja. B3anmoeiicTBre MeTaHas (3TaHass) ¢ aMMHUAYHBIM PacTBOpOM okcuza cepedpa (1) u
runpokcusioM Menu (II). PactBopenue B anieroHe pa3aMyuHbIX OPraHUYECKUX BEIIECTB.

Pacuernblie 3agaun. OnpeneneHue MacCcoBOM WM 0ObEMHOMN JI0IM BBIXO/Ia MPOAYKTa PEAKLIUU OT TEOPETHUECKH BO3MOXKHOTO.

Tema 8. Cioxnblie 3pupbl. Kupsl. YriaeBoasl (4 1)

XKupsl. Haxoxnenue B npupone. Csoiictsa. IIpumenenue.

Moromue cpeacta. [IpaBuia 6e3omacHoro oOpaiieHus co CpeICTBaMH OBITOBOH XUMUH.

I'moko3za. Ctpoenue mosekysnbl. ColicTBa ritoko3bl. [Ipumenenue. Caxaposa. ColicTBa, IPUMEHEHHUE.

Kpaxman u nemiroio3a — npeacTaBUTENN NPUPOAHBIX OIUMEPOB. Peakius nonukonaeHcanuu. Gusndeckre U XuMu4eckue cpoiictsa. HaxoxxaeHnue B mpupoze.
IIpumenenne. AueraTHoe BOJOKHO.

I[eMOHCTpalIl/IPI. PaCTBOpI/IMOCTI) JKUPOB, 10KA3aTCJIbCTBO UX HECNIPECACIBbHOI'O XapaKTepa, OMbIICHUEC JKUPOB. CpaBHCHI/IC CBOMCTB MBIJIa 1 CHHTECTHYECKHX
MOIOILUX CPENICTB.

BsanmogpeiictBre rimroko3sl ¢ ruapokcuaom menu (11). B3aumoseiicTBie rimroko3sl ¢ aMMHAYHBIM PacTBOpPOM okcuza cepedpa (I).

B3anmogeiicTBre caxapo3bl ¢ THAPOKCUAOM Kaibllus. BzaumoeiicTBue kpaxmana ¢ omom. ['maponm3 kpaxmana. O3HaKOMIICHHE ¢ 00pa3iiaMy MPUPOIHBIX 1
HCKYCCTBEHHBIX BOJIOKOH.

IIpakTHyeckas padora. Pemenne 3kCiepuMEHTAIBHBIX 33/1a4 HA [TOJy4YEHUE U PAaCIIO3HABAHUE OPTaHUYECKUX BELIECTB.

Paznen 4. ABOTCOAEPKAIIUE OPTAHUYECKHUE COEAUHEHUSA (4 1)

Tema 9. AMUHBI U AMUHOKHUCJIOTHI (2 1)

Awmunbl. Ctpoenue Monekyil. AMunorpynna. ®usndeckue u xumudeckne cBorictpa. AHmIMH. CBOMCTBA, MPUMEHEHHUE.

AmuHOKHCTOTHL. M30Mepust u HoMeHKIarypa. CBoiCTBa. AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHnuecKue coenuHenus. [lpumenenue.

Tema 10. beaku (2 1)

benku — npupoanbie monmumepsl. CoctaB u crpoeHne. Gusndeckne u XUMU4Ieckre cBoiicTa. [IpeBpamieHue OekoB B opranu3Me. Y ClieXy B U3YU4CHUU U
cuHTe3¢ OJIKOB.

Xumust 1 3710poBbe yenoBeka. Jlekapersa. [Ipobiemsl, cBsA3aHHBIE C TPIMEHEHHEM JIEKaPCTBEHHBIX MPENapaToB.

JemoncTpanuu. OKpacka TKaHU aHWIMHOBBIM KpacuTeneM. J{oka3arenbcTBO HAIM4Ks ()YHKIMOHAJIBHBIX TPYII B PACTBOPaX aMUHOKHCIOT. [[BeTHbIE
peakuuu Ha Oenku (OMypeToBasi M KCaHTOIPOTEHHOBAS).

Pa3nea 5. BBICOKOMOJIEKYJISAPHBIE COEJUHEHMUSA (4 1)

Tema 11. CunreTnuyeckue noaumeps (4 1)

[TousiTHE O BBICOKOMONEKYJISIPHBIX coequHeHusAX. [lomumepsl, momydaemble B peakuusx noiaumepuzauuu. Ctpoerune monekyin. [lommstmien. Ilomumpomnuiies.
denondopmanbIeruIHbIe CMOJIBI.

CUHTETHYECKHE Kay4dyKHu. CTpOeHI/IG , CBOﬁCTBa, MOJIYUCHUC U IPUMCHCHHUC.

CUHTETHYECKHE BOJIOKHA. KaHpOH. JlaBcaH.

J_IeMOHCTpaIII/IPI. O6pa3LIBI mIactMacC, CHHTCTHYCCKUX KaYy1YYKOB U CHHTCTUYCCKHUX BOJIOKOH.
HpaKTI/I‘leCKaH paﬁora. Pacno3naBaHue miaacTMacc U BOJOKOH.



Y4eOHO-TEMATHYCCKHUH TJIAH

Ne i/m HaunmeHnoBanue pa3aeioB u Tem MakcumanbHa N3 Hux
s Harpy3ka | Teoperuueckoe | npakrtuyeckue [KoHTposbHas pabora,
ydJamierocs, 4.| oOydeHwue, . paboTHl, 4. q.
Pasnexn 1. TEOPUSI OCHOBBI 3
1 OPITAHUYECKOU XUMMHMU (3u) 3
) Pa3nen 2. YIJIEBOJOPO/BbI (12 v) 1 10 1 1
Paznen 3. KUHCJIOPOACOJEPXKAIIUE 11 1
3 |OPTAHMYECKHE COEJIUHEHUS (12 u) 12
Paznen 4. ABOTCOAEPKALIUE 3 1
4 |OPTAHMYECKHE COEJIVUHEHUA (4 u) 4
Pa3zjnes 5. BBICOKOMOJIEKYJISIPHBIE 2 1 1
5 COEIMHEHMUSA (4 u) 4
29 4 2
Hroro 35




KAJIEHJAPHO —- TEMATHYECKOE IINTAHUPOBAHUE

TEMA

IInanupyemblie 00pa3oBaTe/bHbIE Pe3yIbTAThI

IIpeamerHbie

.HI/I‘{HOCTHI)IC, METANpPEeaAMETHBIC

Baok 1. TeopeTuyeckne OCHOBBI OPraHNYeCKOi XUMUM 3
[Teopust CTpOSHUSI OPraHUICCKUX COSTUHCHHUN 3HaTh ONpeeIcHHE OPTaHUUECKON YMeHHs yCTaHABITUBATh TPUIHHHO-
1 IA.M. By Tiepoga. 1 XUMHH, 9 TO U3y4aeT TaHHAS HAyKa. | CICJCTBEHHBIC CBSI3U
3HaTh PA3IUUUEC MEKITY YMeHHs yCTaHABITUBATh TPUYHHHO-
[D7IeKTPOHHASI IPUPOJIA XUMUUCCKUX CBSI3CH B OPTaHUYCCKUMH U HEOPTaHMYCCKUMU | CIICACTBEHHBIC CBS3H, CPDABHUBATH,
2 OPTaHUYECKUX COCIMHCHHUSIX. 1 BEIIECTBAMH, 0COOCHHOCTSIMU 000011aTh, MPOBOIUTH AHAJIOTHIO
— CTPOEHHUS U CBOICTB OpT. BEILIECTB. Ornpenienenne CyIHOCTHBIX
Knaccnukais opraHMecKnX CcoeIMHeHUH 3HAaTh 3HAUYCHHUE OPT. XUMUH XapaKTEePUCTHUK U3y4aeMOro 00beKTa,;
3HaTh NMPEANOCHUIKA BOSHUKHOBEHHUS | CAMOCTOSITENBHBIN BBIOOP KPUTEPHUEB ISt
TCOpHU CTPOCHUA OpT. BEIIECTB, CpaBHCHUS, COITOCTABJICHW A, OLICHKU U
OCHOBHBIC ITOJIOKECHUA TCOPUN Knaccnd)mcaunn O6'I)CKTOB
A.M.BbytnepoBa 1 ux J0K-Ba.
3HaTh 3HaUYEHHE TEOPUH U OCHOBHBIE
HarnpabiieHus e€ pa3Butus. metb
npescTaBiIeHre 00 U30MEPUHN U
3 1 nu30Mepax Kak O JHOW U3 MPUIMH
MHOT000pa3usi opr.
B-B. YMETbH 3alIUCHIBATh
CTPYKTYpHBIE OPMYIIBI OpT. B-B
(TIoTHBIE ¥ COKpaIlleHHBIE),
OIIPEIeNATh N30MEPHL. 3HAThH KaK
o0pa3yercs KOBaJIeHTHAs CBS3b,
CrocoObI €€ pa3phIBa.
B0k 2.YT1eBog0opOabl
12
AJIKaHBI: CTPOCHUE, TOMOJIOTHS, N30MEPHS U 3HaThb MOHATHSA 00 aJKaHaXx, OnpenensiTh MPUHAMICKHOCTD BEIIECTB K
4 HOMEHKIIATypa. 1 MIPEeIeNbHBIX YTICBO I0POIaX, Pa3IIIHBIM KJIACCAM OPTaHUIECKUX
— CBOOOIHBIX paJiiKanax, n3oMepax, COCIMHEHUH, TaBaTh UM HA3BaHUS;
AJTKaHBI: TTOTyICHNE, CBOMCTBA, IPUMEHEHIE. .
TOMOJIOTaX, CTPOSHHE MOJIEKYIIBI OOBSICHATH 3aBUCHMOCTH CBOWICTB BEII[ECTB
MeTaHa, HEKO TOPhIE CIIOCOOBI OT UX COCTaBa M CTPOCHIST, IPHPOTY
. 1 IOy YCHUSI. XUMHIYECKOH CBSI3H;

YMeThb COCTaBIIATh CTPYKTYPHBIE
(hopMyITBI AIKAHOB IO HA3BAHUIO,
Ha3bIBaTh BENIECTBA MO
MEKyHApOAHOU

COCTaBJIATh YPABHCHUA XUMHNYIECKUX
pCaKHHﬁ, 0 TpaXarouux CB-Ba
OPraHNYCCKUX BCUICCTB; XapaKTCPHU30BATh
O6IIII/IC XHMIYSCKHE CBOMCTBA




HOMEHKJIATYpE; XapaKTepHU30BaTh
(hu3mIecKre M XUMIYCCKHE
CBOICTBA METaHa, UCIIO JI30BaTh
3HaHUA U YMEHHS 0€3011acHOro
00palleHns ¢ TOPIOUYNMH
BEILECTBAMU.

3HaTh XUMHYECKHE CBOICTBA,
00JTaCTH MPUMEHEHHS aJTKAHOB.

Pemenne 3amau Ha HAXOXKJIEHHE MOJICKYJISIPHOM
(opMynBI ra3000pa3HOTO YIIIEBOJOPO/IA.

YMeThb pemaTs 3ajauu Ha
HaXOXKIECHUE MOJIEKYJIIPHOM
(hOopMyIIBI IO MACCOBBIM JIOJISIM
3JIEMEHTOB (110 MPOAYKTaM peaKIuu
TOpEeHHMs1), Ha OCHOBE IIJI0 THOCTH
BEIIIECTBA.

AJKEHEBI: CTPOCHUEC, HOMCHKJIATYypa, U30MEPUs,
CBOﬁCTBa, MPUMECHCHUE.

3HaTh TOHATHE 00 aJlKeHaX,
CTpPOEHHE MOJIEKYJIBI 3 THIICHA,
HEKOTOpPbIC CBOWCTBA M CITOCOOBI
TONTyYIEHHs STHIICHA
(merumpupoBaHue dTaHa,
JICTUIpaTalis 3 THJIOBOTO CITUPTA)
YMeTb COCTaBIATH CTPYKTYPHBIE
(hopMyIBl pa3IMYHBIX H30MEPOB,
Ha3bIBaTh UX 10 MEKAYHAPOIHOM
HOMEHKJIAType, XapaKTepu30BaTh
(usnueckre 1 XUMHYECKUE
CBOICTBA 3 THIICHA. W30MEPHUH IS
STUJICHOBBIX, YMETh COCTAaBIIATh
(opMyIIBI pa3INYHBIX H30MEPOB,
Ha3bIBaTh UX.

MMpakTnueckasi padora 1. [lonydenne sTHiIeHa U
HU3y4YEHUE €r0 CBOUCTB.

3aKpenuTh TEOPETHUECKUE HABBIKH,
MOJTYYEHHBIC TIPH M3yICHUH TEMBI.
Cobmronats npaswia o Th

Anxanuensl. Kayayku u pe3uHa.

3HAaTh MOHATHE O JUEHOBBIX
YIJIEBOIOPOaX, COCTAB M30IpPEHa,
OyTaaneHa U HATypPaIbHOI'O KaydyKa,
XHMHYECKHE CBOMCTBA, 00J1aCTH
MIPUMEHCHHS KaydyKa W PE3HHBI.

10

AJKUHBIL: CTpOEHHE, HOMEHKIIATYypa, H30Mepusi,
CBOICTBa, IPUMEHEHUE.

3HaTh NOHATHE 00 aJIKMHAX,
CTPOEHHUE MOJIEKYITBI alleTHIICHA,
CTIIOCOOBI TIOYIEHUS. alleTHIICHA.
YMeTh 3anuchBaTh CTPYKTYPHEBIE
(hopMyITBEI I30MEPOB M HA3EIBATH X
10 MEXIYHAPOJIHOW HOMEHKIIATYPE,
XapaKTepru30BaTh (pu3myeckue u
XHMMHUYECKHE CBOMCTBA alleTHUJICHA.

OpraHUYECKUX COETUHEHMUI;
UCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS U
YMEHHUSI B IPAKTUYECKOU NIEATENBHOCTH U
MOBCEIHEBHOM JKU3HH;

3HATh BaKHEHIIINE BEIIECTBA U MaTepHAIIbI IS
6e30macHOro oOpaIeHust ¢ TOPIOIN-MU U
TOKCHYHBIMH BEII[ECTBAMH; OPTaHU30BaTh
CBOIO [T03HABATENBHYIO JIEATEILHOCTh (OT
MOCTAHOBKH LIEJIH JIO TTOTY4YCHHUS
pe3yNBTaTOB):

MIEPEBOTUTH HH(POPMAIIHIO U3 TEKCTa B
Ta0uILy,

YMETh Pa3BEPHYTO OOOCHOBHIBATH
CYXKJIEHHUsI, IPUBOJIUTH JI0 KA3aTEJIbCTBA;
TOTOBUTH KOMIIBIOTEPHBIC MPE3CHTALIUH 10
TEME;

MOJIB30BATHCS HH(POPMAIIHEH U3 IPYTUX
HWCTOYHHMKOB JUIsI TIO ITO TOBKHU KPaTKUX
COO0OLLIEHNH




BeHson: cTpoenue, CBONWCTBA, NPUMEHEHNUE.

3HaTh OHATHE 00 apceHax, CTpOCHHUC

11 1 MOJIEKYIIBI O€H30I1a, CTIOCOOBI
norydeHus. OeH30i1a, TOKCHYECKOe
I'omomnoru 6en3ona. ['eHeTHYECKas CBS3H apeHOB
BJIMsIHUE OCH30J1a Ha OpraHu3M
C IPYIUMH KJIacCaMH yIJI€BOIOPOIOB. HCTOBEKA.
12 1 YMeTh XapakTepH30BaTh
(usnyuecKkre 1 XUMIYECKUE
cBoiicTBa O€H30 Ja.
[puponustii ra3. Hed t6. dusnueckne cBoiicTBa. 3HaTh cocTaB IPUPOIHO IO rasa,
13 Crioco0b1 epepaboTku HeTH. 1 HedTH, criocoOBI IepepadoTKH,
00y1acTH MPUMEHEHHS IPOYKTOB
nepepabOTKH.
OO0o0mIeHne 1 cucTeMaTn3alys 3HaHUH 110 TeMe YMeTh NIpUMeHsITh 3HaHUS, YMEHUSI
«YTI€BO JOPOIBI». Y HaBBIKH, 110 JIydeHHBIE TIPU
14 1 u3ydeHuu TeM 1,2, mpu
BBITIOJTHEHUU TPEHUPOBOYHBIX
3aJlaHui
KonTposbHas pa6oTa no Teme« Y TJIeBOA0POIbD) YMeThb IpUMEHSTh 3HAHUS, YMEHUS
15 1 W HaBBIKH, IO JTYYCHHBIC IIPpH
u3ydeHuu TeM 1,2, mpu
BBITIOJIHEHUU KOHTPOJILHOM paboThI.
Baok 3. Kuciiopoacoaep:kaniye opraHnyeckue
coeMHEeHMs]. 12
OnHoaTOMHBIE CIIUPTHI: CTPOSHUE, CBOKCTBA, 3HaTh TIOHATHE 00 OJTHOATOMHBIX OpraHu3oBbIBATh CAMOCTOATENBHO U
HOJTy4eHHe, IPUMEHEHHUE. crnupTax, QyHKIMOHAILHOU Ipymne, | MOTHBHPOBAHHO CBOIO IIO3HABATENBHYIO
CTpPOEHHE MOJIEKYJIbI 3 TaHOJIA, JEATENbHOCTh (OT HOCTAHOBKH LIEJH 110
CIIOCOOBI OTY4EHHs STaHOIA. TONTy4eHHs M OLICHKH pe3yibTara).
YMeTh COCTaBIATh CTPYKTYPHBIE OIpeNeTATh
(OpMyIIBI I30MEPOB ¥ HAa3bIBAaTh UX | MPUHAAIEKHOCTh BEIECTB K PA3IHYHBIM
16 1 110 MEXIyHapOAHOM HOMEHKIAType, | KjaccaM OpraHMYeCKHX COSTHHEHUM;
XapaKTepHu30BaTh (HH3NUECKUE U OOBSICHATH 3aBHCH-MOCTb CBOWCTB B - B OT
XMMHYECKHe CBOICTBA 3 TaHOIA, UX COCTaBa M CTPOCHUS, IPHPOLY
HCIIONB30BaTh 3HAHUS IS OLICHKH XHMHYECKOH CBSI3H;
BIIMSIHUSL QJIKOTO JIS1 Ha OpPTaHU3M COCTaBIISITh YPaBHEHUSI XUMHYECKHX
qej0BeKa. peakuuii;
MCIIOJIB30BATh 3JIEMEHTHI IPHYHHHO-
MHOTr0aTOMHBIE CIIUPTHI: CTPOCHHUE, CBOMCTBA, 3HaTh cOCTaB MHOTOATOMHBIX CIIE/ICTBEHHOTO U CTPYKTYPHO-
NPUMEHEHHE. CIUPTOB, 00JACTH NPUMEHEHUS (YHKLIMOHATEHOTO aHAIIN3a IS
STUJICHTIIMKOJIS ¥ TIIMLEPHHA. OIpE/ICIICHUsI CYIIHOCTHBIX
17 1 YMeTh 3anuChIBaTh ypaBHEHUS XapaKTePUCTUK M3y4aeMOro 00beKTa;

peakIHii, 0 TPAXKAIOIINX XHMIYECKHE
CBOICTBa MHOTOaTOMHBIX CITHD TOB.
KauecTBeHHy10 peakuuio ¢
rugpokcuoM Menu (10).

MYJIBTUMEAUNHHBIX PECYPCOB U
KOMITBIOTEPHBIX TEXHOJIOTHIA IS
00paboTKH, TIepead, CHCTEeMaTH3 AN
nHpOpPMAIINH, CO3IaHus 0a3 pe3y JIHTATOB
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Crpoenue, cBOWCTBA U MpUMeHEHNe (peHoa

3HaTh COCTaB U CTPOCHHE
MOJIEKYIBI (peHOTa, HEKOTOphIE
CIIOCOOBI IOY4YeHHUs, 00JIaCTH
npuMeHeHne GeHona. YMeThb
XapaKTepHu30BaTh PU3NIECKHE 1
XMMHYECKHEe CBOMCTBa (peHoMa. 1
3aMMChIBaTh YpaBHEHHS PEAKIHH.
YMmets onpenensts (GeHo 1mo
XapaKTepHBIM peakiusiM. Fimetsb
Npe/ICTaBIIeHUE 00 O XpaHe
OKpYyXarouieu cpesibl OT
TOPOMBIIUICHHBIX OTXO 0B,
coziepKanux QpeHor.

19

I'eHeTHuecKast CBS3b CITUP TOB U (eHOMA C

yriieBogopoaaMu. PerieHue 3a1a4 Ha H30BITOK.

YMeTs pemarth 3a1a4n Ha
HaXOXKICHUE Macchl (00beMa)
MPOJYKTA PEAKIMHU, €CITH OJIHO U3
pearupyromyx BEIIECTB B3ITO B
H30BITKE.

20

AJ'II)ZICFI/UIBI " KCTOHBI: KHaCCI/I(bI/IKaLII/ISI,

CTpPOCHUE, CBOMCTBA, NOIy4EHHE, IPUMEHEHHE.

3HaTh COCTaB ajbJCTHJIOB, TOHATHE
0 KapOOHMJIbHOM TPYIIE COCOOBI
MOJTy4eHHUs1, 00JIaCTH TIPUMEHEHUSI
YKCYCHOT'O aJlbJIeru/ia.

YMeTb coCTaBIIsITh CTPYKTYPHBIE
(hopMyIIBI K30MEPOB aJIbJIETUIIOB,
Ha3bIBaTh M0 CUCTEMATHUYECKOI
HOMEHKJIAType; XapaKTepU30BaTh
(hu3nYeCcKHe ¥ XUMHUYCCKHE
CBOICTBA YKCYCHOI'O aJIbJEr1a.

21

KapOoHOBBIE KUCITO ThI: KiIacCU(UKAIHS,

CTpOEHHE, CBOWCTBA, MOTyIeHNE, IPUMEHEHHE.

3HaTh cocTaB KapOOHOBBIX KHUCIIO T,
MIOHATHE 0 KapOOKCHIIBHOU TpyIIe
CIOCOOBI TTOTY4EHHs, 00IacTH
MIPUMEHEHHUS YKCYCHOM KHCIOTHI.
YMeThb COCTaBIISTh CTPYKTYPHBIE
(hopMyIBI H30MEPOB KHUCIIOT,
HA3BIBATH I10 CHCTEMATHIECKON
HOMEHKJIAType; XapaKTephu30BaTh
(u3nIecKre M XUMIYECKHe
CBOMCTBA YKCYCHOM KHCJIO ThI.

22

IpakTuueckasi padora 2. Pemenne
9KCTIEPUMEHTAIBHBIX 33124 Ha PACIIO3HABAHKE
OpPTaHUYIECKUX BEIECTB.

YMeThb noKa3bIBaTh XUM. CBOMCTBA
KapOOHOBBIX KHCIIOT. 3aIMCHIBATh
ypaBHEHHS peakuuii. 3HaTh
CTIOCOOBI TTOTYIEHUSI

MO3HABATENbHON U MPaKTUYECKON
JIeSITEIIBHOCTH

YMETh UCIIONIE30BaTh MPHOOPETCHHBIC
3HAHUSA U YMCHUS B TPAKTHUCCKON
JIEATEIIBHOCTH U TTOBCEIHEBHOM JKU3HU
COBEPIIICHCTBOBATh YMEHUS BBIITO JTHCHUS
XUMHYECKOT0 3KCIIEPUMEHTA C
coOroierreM npasui Th.

MIEPEBOTUTH HH(POPMAIIHIO U3 TEKCTa B
Ta0IuILY;

BJIQJICTh Pa3IMYHBIMU (POpMaMH YCTHOTO
MyOJIUYHOTO BBICTYIICHHS;

peliaTh pacyeTHBIC 3a]1a4u;

BBIZIBUTATh THUIOTE3BI U JOKA3bIBATh
MPAaBHJIBLHOCTh PACCYXKICHUIMA.

23

TI'enernaeckas cBsI3b Kap6OHOBBIX KHCJIOT C

JIPYTUMH yTIIeBofoponamu. Pemenune 3amnaq Ha
BBIXO/I.

YMeTh pemats 3aa4n Ha
HaXOXJEHHUE MaccH (00beMa)
MPOAYKTA PEAKINH IO U3BECTHOMY
BBIXOTY IPOJTYKTA.




CroxHsle >3¢upsl. Peaknus stepudukanmy.
Kupsr: ctpoeHue, cBoiCTBa, IPUMEHEHHE.
IloHsATHE O MOIOIIKX CPEACTBAX.

a¢upa, HAXOXKJCHUE B TIPHPOJIE U
o0nacTé W MpUMEHEHHS

YMeTh COCTaBIsATh ypaBHEHUS
peakuuii sTepuduKanym,
CTPYKTYpHBIE ()OPMYITBI KHPOB,
YpaBHEHHs PeaKyi 110 JTydeHHs 1
THPOJIN3a KHUPOB.. 3HATH KaK

OpraHu3oBbIBaTh CAMOCTOSATENBHO U
MOTHBHPOBAHHO CBOIO TI03HABATENIbHYIO
JIESITETHHOCTD (OT IIOCTAHOBKH TIEJTH JI0
MOTYYCHHUS U OIICHKH Pe3yJIbTaTa).
OnpeaensiTh

MIPUHA]IKHOCTh BEHIECTB K PA3IMYHBIM
KJIaccaM OpPraHMYECKUX COeIMHEHUH;

24 MPOUCXO JUT MpEBpaIICHIE )KUPOB OOBSICHSTH 3aBUCUMOCTh CBOMCTB B - B O T
NUIIM B opranusme. Mmetsb UX COCTaBa M CTPOCHUS, IPUPOIY
NPE/ICTABIICHUE O 3aMEHE MUILEBBIX | XMMHUUYECKOH CBSI3Y;
JKHPOB B TEXHHKE HEMHUILIEBHIM COCTaBJISITh YPABHEHUSI XUMUYECKHX
ChIpbeM. 3HATh HEKO TOPHIE BUJIBI peaKIuii;
CM C, BompochI 3aIIUTHI OT OIpeJIeNIEHNsI CYITHOCTHBIX
3arpsizsHenuu CM C XapaKTEPUCTHK U3y4aeMOro OOhEKTa;
I'nroxo3a 1 caxaposa: CTpoeHHe, CBOMCTBA, 3HaTh COCTaB U KiaccHpUKaImio nepeaBarth cojepkanus nHGopManun
MIPUMEHEHHE. YIJIEBOJIOB, COCTAB TIIIOKO3bI U aJIeKBATHO TIOCTaBJICHHOM 1eNU (CKaTo,
caxapo3bl, 00J1aCTH UX IPUMEHEHUs. | MOJIHO, BBIOOPOYHO).
25 YMeTh XapakTepu3oBaTh YMETh UCTIONb30BaTh MPUOOPETEHHBIE
(usnueckre 1 XUMHYECKUE 3HaHUS U YMEHHUS B IPAKTUYECKOU
CBOICTBA IIIIOKO3BI M Caxapo3bl. JIeATENIbHOCTH U TIOBCETHEBHOM JKU3HU
MEPEBOIUTH HH(POPMAIIHIO U3 TEKCTa B
KpaxmaJ u nemiosnos3a: crpoeHne, CBOICTBa, 3HaTh cocTaB Kpaxmaia u TabnuIy.
TIPUMEHEHUE. neiutroi1036l. OO0 macT ux
26 MPUMEHEHHUS
YMeTh cOCTaBIsATh ypaBHEHUS
peaKIyy THAPOIH3a
IIpakTnyeckas padora 3 . Pemenue YMeTb NpUMEHSATh 3HAHUS, YMEHUS
27 SKCHEPUMEHTANBHBIX 3aa4 Ha TOJIy4YCHHE U Y HaBBIKH, 110 JTy9E€HHBIC TIPH
pacrmo3HaBaHHe OPTaHUYECKUX BEIIECTB. W3Y4CHHH TeMBI 3 TPU BHIITOTHEHUHN
MIPAKTHIECKON pabOThI
bnox 4. A3omcooeparcawue opeanuueckue
seujecmaa
AMMHBI: CTpOEHHE, CBOWCTBA, IPUMEHEHHE. 3HaTh COCTaB aMHHOB, CITOCOOBI OnpenensiTh NPUHAAIEKHOCTh BEIIESCTB K
AHUITHH TTONTyYeHHsI, 00JIACTH IPUMEHEHUSI. Pa3IIIHBIM KJIACCaM OPTaHUYIECKUX
YMeThb COCTaBIIATh CTPYKTYPHBIE COeIMHEHU M
(hopmyIBI I30MEPOB, TaBAThH
29 HA3BaHUS; COCTABJIATH YPaBHEHHUS 3HATh XUMUYECKHE CBOMCTBA OCHOBHBIX
peaKIuii, XapaKTepu3 yIOIIHNX KJIACCOB OpPTraHUY€CKUX COCTUHEHU;
XUMHYECKHE CBOWCTBA METHIIAMUHA,
CPaBHHBATh MX CO CBOWCTBAMHU YMETh UCIIONB30BATh MPHOOPETEHHBIE
aMMHaKa. 3HAHUS ¥ YMEHHSI B IPAKTHICCKOM
AMUHOKHUCIIOTHI: H30MepHsi, HOMEHKJIATypa, 3HaTh cOCTaB aMUHOKHCIIOT, JIESITETPHOCTH M TIOBCETHEBHOM KU3HI
CBOICTBA, IPUMCHEHHE. CTIIOCOOBI TIOTYYEHUS U 00JIaCTH
29 MIPUMEHECHHE.

YMeThb 3annchIBaTh CTPYKTypHBIC
(hopMyITBI I30MEPOB AMHHOKHCIIOT,
JlaBaTh HA3BAaHMS ; XapPAKTECPHU30BAThH




(I)I/ISI/I‘ICCKI/IC U XUMHYCCKHC
CBOMCTBa aMI/IHochyCHOﬁ KHUCJIOTHI.

Benku — npuponHbIe MONIUMEPBL: COCTaB,
CTPYKTYypa, CBOICTBA.

3HaTh COCTaB OEIIKOB, CTPYKTYPHI
0€eJKOB, IMETh TIOHATHE O
JICHaTypaluy.

30
YMeTh coCTaBIATh ypaBHEHUS
peaxiuii 00pa3oBaHUs MPOCTCHUITHX
JIUTENTHJIOB ¥ X THIIPOJIH3A.
XuMus 1 310pOBhE uenoBeka. PemeHue YMeTh MPUMEHSATH MOy4YEeHHbIE TTPU
31 pacyeTHBIX 3a/1a4. W3Y4YE€HUU TEMbI 3HAHUSI, YMEHUS U
HaBBIKH TIPU BBITOJTHCHUHN
TPEHUPOBOYHBIX 3aJITAHUIM
Baok 5.BbicokoMoiieKyIsIpHbIE COeIMHEHUS
Ionstue 0 BMC. Knaccudukarust. OCHOBHBIC 3HaTh OCHOBHBIE TIOHSATHUS XUMUH OrnpenensiTh: MPUHAJIEKHOCTh BEIIECTB K
MeTOoJIbl cuHTe3a. [ImacTMacchl, Kaydyku. BM C. Pa3IMYHBIM KJIaccaM OpTaHUYECKUX
BOJIOKHA. YMeTh XapaKTepu30BaTh [IOJIMMEPBl | COEIUHEHUI],
3 C TOYKH 3PEHHS OCHOBHBIX MOHATHH, | 3HAaTh XMMHUYECKHE CBOWCTBA OCHOBHBIX
COCTaBIISATh YPAaBHEHUS peaKiui KJIACCOB OPTraHMYECKHUX COCTUHEHUI;
MOJTUMEPU3AITIH U YMETh UCTIONb30BaTh MPUOOPETEHHBIE
MOJIMKOHICHCAIMY. 3HATh 00J1aCTH 3HAHUS ¥ YMEHUS B MPAKTUIECKON
npumenenus BM C JICSITCIILHOCTH;
IMpakTnueckasi padora 4 . PacnozHaBanue YMeTh NpUMEHSTh MOIyYEHHbIE TPU
33 ITACTMACC U BOJIOKOH. W3Y4CHHH TeMbI 3HaAHWUA, YMEHUS U
HaBBIKU MIPY BHIITOJTHEHUH
MIPAKTHUECKOH pabOTHI.
KonTposbHasi padoTa 1o Temam YMeTh MPUMEHATh MOydeHHbIC TTPH
34 «Kucnopoaconepkamue u a3oTconepKamime W3Yy4CHHH TeMBI 3HAHUA, YMEHUS U

OPraHn4e€CKUEC COCANMHCHUS).

HaBBIKH ITPY BBIIOJIHEHUH
KOHTPOJIbHON pabOThI.

35

AHau3 KOHTPOJIBHOM padoThI







