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IIOSACHUTEABHAS SAITHCKA

Paboyas mporpaMMa 1o XUMHUHU COCTaBA€HA Ha OCHOBe [IporpamMmebl cpemHero o6Iero o6pa3oBaHHs 110 XUMUH (0a30BBIH
YypOBeHb) U IIporpaMmbl Kypca XumMuu gasd 10-11 kaaccoB o01reoobpa3oBaTeABHBIX VUpekaeHHH ( 0a30BbIH ypOBEHB)
O.C.l'abpueasHa.

Pabouyag nporpamma mnpegHazHadeHa OAd U3ydeHUs XUMUH B 10 Kaacce cpenHedl 0011eo6pa3oBaTEAbHOR IIKOABI IIO
yueOHuKy O.C.l'abpueasH. Xummsa. 10 Kaacc. BazoBeiii ypoBeHB: y4ueb. [asg o00mieo0pa3oBaTEAbHBIX yYpEXKIOeHUH [
O.C.l'abpueasH. — 2-e u3n., crepeotrurt. — M.: [Ipoda, 2022. YuyeOHHUK coOoTBeTCTBYyeT PenepasbHOMYy I'OCydapCTBEHHOMY
ob6pazoBaTeABHOMY CTAHAAPTY CETHETO (IIOAHOT0) 00I1ero 06pa3oBaHus U peasnu3yeT aBTOPCKyIo nporpaMmy O.C. FabpueasHa.
YuebHuK omobpeH PAO u PAH, BkaoueH B denepasbHbIH IepedyeHb YYEOHHKOB, PEKOMEHIOBAHHBIX MHUHUCTEPCTBOM
obpasoBaHua U Hayku Poccuiickoii demepanuiu K HCIIOAB30BAaHHIO B 00pa3oBaTeABHOM IIpoliecce B 0611ieob6pa3oBaTeAbHbBIX
VIpPEeXRICHUIX.

[To3HaBaTeAbHAS AESITEABHOCTH IIPU H3y4YEHUU Kypca XHMHH Ha 0a30BOM YypPOBHE UTpaeT BEAYIIYIO POAb B Pa3BUTHU
OCHOBHBIX BHIOB Yy4€OHOH [EATEABHOCTH CTapIIEKAACCHHKOB: BAQIETh METOJaMH HAayYHOTO I[IO3HAHUS, IOAHO M TOYHO
BbIpaskKaTh CBOM MBICAHU, XapaKTepHU30BaTh, OOBACHATH, KAACCU(MUIINPOBATb XUMHUYECKHEe OOBEeKThI, paboTaTh B TpYIIIE,
apryMEHTHUPOBATh CBOIO TOYKY 3PE€HHUS, HAXOAWUTH, HCIIOAB30BATb PA3AHMYHBbIE MCTOYHUKH HHPOPMAIUU U IIPEACTABASITH B
YCTHOM U IIMCBbMEHHOMN PEYU PE3YABTATHI €€ aHaAU3A.

Omna wu3 3amay oOydyeHHsS B CpegHeH IIKoae — oOIpeleseHHe masbHelIneilr obpa3oBaTeAbHOH TpPaeKTOPUU U
OTBETCTBEHHOTO BBIOOpA IKU3HEHHOTO U ITPO(PECCHOHAABHOIO ITyTH. [lAd pelreHud 3TOH 33aJadd CTapPIIEKAACCHUKU IIPH
N3y4YEeHUU XUMUHU JTOAYKHBI UCIIOAB30BaTh NPHUOOPETEHHBIN HA YPOKAaX XUMHUH OITBIT AeATEABHOCTH B IPOPeCCHOHAABHOM cepe

U ATOOOM JKU3HEHHOW CHUTYaIlHH.



CoraacHo oOpa3oBaTeABHOMY CTaHAAPTY, TAABHBIE 1I€AN CPEeIHEro 00I1ero o6pa3oBaHusa COCTOST:

1) B IPUOOPETEHUHN 3HAHUM, YMEHHH M CIIOCOOOB [AESITEABHOCTH, CIIOCOOCTBYIOIINX (POPMHPOBAHHUIO IIEAOCTHOTO
IIPEICTAaBACHUS O MUDE;

2) B Pa3BUTHUHU ONbITA Pa3HOOOpPa3HOU NedTEeABHOCTH, CAMOIIO3HAHUA U CaMOOIIPEeNEACHHS;

3) B OCO3HAaHHOM BBIOOpE MHAUBUAYAABHOM 00pa3oBaTeAbHON TPAaeKTOPUU U ITPO(PeCCHOHaABHON NeSITeAbBHOCTH.

BoabI10i#1 BKAQL B IOCTUXKEHHE 3TUX IleAel cpemHero obiero o0pa3oBaHNd BHOCUT U3yUYeHNE XUMHUH, KOTOPOe IIPU3BaHO
0becIieuynTh:

1) dopMHpOBaHHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B KOTOPOM CHCTEMa XHMHYECKHX 3HAHUH sBAseTcd eé
BasXKHEHUIIIMM KOMIIOHEHTOM,;

2) pa3BUTHE HWHTEAAEKTYAABHOTO U HPAaBCTBEHHOTO IIOTEHIaAa CTapIIeKAACCHUKOB, (QOPMHpPOBaHHE Y HUX
9KOAOTHYECKHU I'PaMOTHOTO B yieOHOH U ITpodpeCCHOHAABHOM IEeITEeABHOCTH, a TaK¥XKe B OBITY;

3) OCO3HaHUE y CTApPUIEKAACCHHKOB HEOOXOAUMOCTH B PA3BHTHH XUMHUH U XUMHYECKOU IIPOMBINIAEHHOCTH, KaK
ITPOU3BOIUTEABHOM CHUABI OOIIIECTBA;

4) IIOHMMaHue HeoOXOAUMOCTH 0e30IIaCHOTO oOpallleHHsS C BeLIeCTBAMH H MaTepHasaMU, HCIIOAB3YEMBIMU B
IpopeCCHOHaABHON U ITOBCEAHEBHOMN KU3HHU.

HeaaMu u3ydeHUsI XUMHUH B CpeOHEH IIKOAE IBASIOTCH:

1) BH/EHHE U [IOHUMaHWE 3HAYMMOCTH XUMUYECKHUX 3HAHUHM OAd KasK/IO0T'0 YA€Ha COIlMyMa; YMEHHEe OlIeHUBaTbhb
pa3angHble (PAKThI U IBA€HUS, CBSI3aHHBIE C XUMHUYECKUMU 00BbEKTaMHU U IIPOIlecCaMU Ha OCHOBE OOBEKTHUBHBIX KPUTEPHUEB U
onpeneA€HHOM CUCTEMBI [IEHHOCTeH, (DOPMyAHPOBaTh 1 0O0CHOBBHIBATL COOCTBEHHOE MHEHUE U YOEKIEeHUE,;

2) IIOHUMaHWE POAU XUMHHU B COBPEMEHHOH €CTEeCTBEHHO-HAYYHOM KapTUHE MUpPA U HCIOAB30BaHUE XUMHUYECKHX
3HAHUH [IAS OOBSICHEHHS OOBEKTOB M IIPOIIECCOB OKPYKAIOIIEH AeHCTBUTEABHOCTH — IPUPOIHOM, COIIMAABHOM, KyABTYPHOH,

TEXHUYECKOUN Cpepbl;



3) dopMHpOBaHUE Y CTapLIEKAACCHUKOB MPH H3Yy4YE€HUHM XUMHUU ONbITA II0O3HAHHUS U CAMOIIO3HAHUS C IIOMOIIIBIO
KAIOYEBBIX KOMIIETEHTHOCTEMN (KAIOYEBBIX HAaBBIKOB), KOTOPbIE HMEIOT YHHBEPCAABHOE 3HA4YE€HHE A PA3AUYHBIX BUI0B
NedTeAbHOCTH, — IIOMCKa, aHaAu3a u 00paboTKu HWHGOPMAIINN, H3TOTOBAEHHE HWH(POPMAIIMOHHOIO IIPOAYKTa U €ro
IIpe3eHTallN, IPUHATHL pelleHN, KOMMYHHUKATUBHBIX HaBBIKOB, 6€30I1acHOr0 o0pallleHus ¢ BellleCTBaMU, MaTepruasaMu U
IIpolleccaMy B ITOBCEAHEBHOM KN3HU U NPOPECCUOHAABHOU NeITEeABHOCTH.

Cpok peasnsanuu IporpaMmsel — 1 rof, Kypc paccuutaH Ha 34 yaca (1 gyac B HejeAlo).

KoandecTBO KOHTPOABHBIX padoT 3a rofg — 2. KoamdecTBo nmpakTudeckKux pabot 3a rong — 2.



COEPXAHHE ITPOI'PAMMBI YYEBHOT'O KYPCA

Teopusi cmpoeHust opzaHuueckux coeduHeHuii A. M. Bymnepoea. IIpeomem op2aHU4UecCKOU XUMUU.
OpezaHuueckue seujecmsa: npupooHwle, ucKyccmaeHHsle u cuHmemuueckue. OcobeHHocmu cocmasa U CmpoeHust Op2aHUUEeCKUX
gewecms. Bumanusm u ezo kpax. ITonsmue o6 yanegodopodax.

OCHOBHBIE IIOAOKEHHS TEOPHH XHMHYECKOro crpoeHHsi ByraepoBa. BaaeHTHOCTb. CTPyKTypHBIE (DOPMYABI —
II0OAHBIE U COKpalléHHbIe. [IpocThie (0AMHapHBIE) U KpaTHbIE (ABOMHBIE U TPOMHBIE) CBA3U. M3oMeph! 1 nu3omepud. BzaumHoe
BAUSIHHE aTOMOB B MOAEKYAE.

Hdemoncmpayuu. Hekotopble oO0IIMe XUMHUYECKHE CBOMCTBa OpPraHUYECKHX BENIECTB: HUX TOpPEeHHE, IIAaBA€HUE U
obyranBanue. Moneau (mapocrepskHeBble U 0O0BEMHBIE) MOAEKYA OPraHUYECKHX COeOUHEHUN pa3HbIX KaaccoB. OmnpeneseHue
5AEMEHTHOI'0 COCTaBa OPraHUYECKHUX COCINHEHUMH.

AabopamopHble onbimbul. I3roToBAEHHE MOIEAEH OPraHUYECKHUX COEqUHEHUH.

Yraesoaopoabl H HX NPHPOAHBIE HCTOYHHKH

IIpeneabHble yraeBomopoabl. AAKaHbI. OrpenmeseHue. ['OMOAOTHYECKHI P aAKaHOB U ero obmias dopMmyaa.
CrpyKTypHas u3oMepuda yraepogHou nenu. Pagukassl. HoMeHKaaTypa anKaHOB. XMMHYECKHE CBOMCTBAa aAKaHOB: FOPEHUE,
peakIuy 3aMelleHNd (FaAOTeHHPOBaHUE), peaKIllud pa3A0KeHHd MeTaHa, Peaklus AerHApPUPOBaHUs dTaHa.

HenpeneabpHble yraeBozmoponasnl. AAKeHBI. OTuacH. ['omoaormuyeckuii pgan askeHoB. Homenkaatypa. CTpykTypHad
HU30MEPHULA. HpOMBIH_IACHHOC TIOAY9€HHE aAKCHOB: KPEKHUHT U ACTHUAPHUPOBAHUE aAKAHOB. PeaKLII/IH ACTHUApaTallliyd 3TaHoAa, KakK
AA0OPATOPHBIM CIIOCOO IIOAYYEHHS OTHAEHA. Peakniuu 1npucoenywHeHud: ruaparanud, THUAPOTaAOT€HHUPOBAHUE,

raAOr€HUpPOBaHUE, IMoauMepuianuu. I[IpaBuao MapkoBHUKOBa. OkucaeHue aakKeHOB. KadecTBeHHBbIE peakld Ha

HEIIPEAEABHBIE YTAEBOAOPOARI.



Aaxanuensl. Kayyykun. Homenkaatypa. ConpskéHHble nueHbl. Byraguen-1,3, n3zonpeH. Peakiiusa AebeneBa. Peakiiuu
IIpHUCOeqUHEHNd aaKaaueHoB. Kaydyku: HaTypasbHBIH, CHHTeTH4YecKue (OyTaaueHOBBIH, H30MIPEHOBBIH). Byakanuzamus
Kayuyyka. Peauna. O60HUT.

AaxuHBI. O0II1ag XapaKTepUCTHKa roMoAoTHYecKoro psaa. Crocobsl oO0pa3oBaHUs Ha3BaHUM aAKHMHOB. XUMHYECKHE
CBOMCTBA alleTHUA€HA: TOPEHUE, PEaKIIUN ITPUCOEANHEHUI: THAPOTaAOTeHHPOBaHUE, TAAOTEHUPOBaHUE, TuApaTanud (peakiug
Ky4depoBa), — ero noaydeHue U IpuMeHeHHe. BUHUAXAOPH U €T0 IIOAUMEPH3alIUs B IIOAUXAOPBHUHHUA.

Apensi. BeH304a, Kak IpeACTaBUTEAb apOMAaTUYECKUX YyTA€BOA0POoA0B. CTpOeHHE €eIr0 MOAEKYABI U CBOMCTBA (PU3HUECKHE
U XUMHYECKHE CBOMCTBA: I'OPEHHE, PEaKIUH 3aMEIIcHHd — TaAOT€HHUpPOBaHMHE, HUTpoBaHHeE. [loaydyeHne u IpuMeEHEHHE
OeH304a.

IIpupoAHBIH H MONMYTHHIA radsl. CocTaB IPUPOAHOro ra3a. Ero HaxoxaeHue B mpupoze. [IpenmyliiecTBa IpUPOIHOTO
raza Kak ToIAuBa. XUMHU4ecKad nepepaboTKa IIPUPOIHOr0 rasa: KOHBepcHus, Mupoan3. CHHTe3-ra3 U ero IpuMeHeHUe.

[TommyTHBIE rasel, ux cocraB. [lepepaboTKa IIOIIyTHOrO ra3a Ha (ppakKIUU: CyXoH ras, IIporaH-0yTaHOBas CMeCh, Ta30BBIHN
OeH3uH.

HedpTr H cnocobbr €€ mepepaborku. CocraB HedpTH U €€ mepepaboTKa: IMIEPETOHKA, KPEKUHT, PU(POPMUHT.
HedrenponykTe! u ux noaydeHnue. [IoHaTHe 00 OKTAHOBOM YHcAe. XUMHYECKHUE CIIOCOOBI ITOBBIIIIEHNS KadyecTBa OeH3MHA.

KaMeHHBIH yroab H ero mepepaborka. KokcoBaHue KaMEHHOIO YTAS M €ro IPOAYKTHI: KOKCOBBIH ra3, aMMHadYHast
BO/la, KaMEHHOYTOABHAsl CMOAa, KOKC. [asmcpuranmus KamMeHHOro yras.Jemoncmpayuu. [opeHHe NOpeaeAbHBIX U
HEIIPEAEABHBIX YIrA€BOAOPOMAOB: METaHa, 3TaHa, aleTuseHa. KadecTBEeHHBIE peaKIMM Ha HENPEAEAbHBIE YTA€BOAOPOBI:
obeciBeYMBaHUE 3THACHOM U alleTHA€HOM PaCTBOPOB II€pMaHraHaTa Kaausa U OpoMHON Boabl. OTHOIIEHME O0eH30Aa K 3THUM
oKHCcAUTeAs M. [lermaparaiida 3TaHosa. ['mapoan3 kapbOmpa kaabiindg. Koasekimu «Hedts m HedrenmpoaykTel», «KamMeHHBIH
YTOABb U IIPOAYKTHI €r0 IepepadoTkmy, «Kayuykm». Kapra moae3HbIxX uckornaembix Pd.

Aabopamopruble onbimul. OGHapyKEHME IIPOAYKTOB TOPEHUsI CBe4Yr. MccaeioBaHe CBOMCTB KAy4yKOB.



Kucaopon- H a3oTcoaepxalliHe OpraHHYeCKHEe COeHHEHHS

OaHoaToMHBIEe CIHPTHI. OnpeaeseHue. PyHKIIMOHAaABHAS THAPOKCHUABHAS IpyIIia. [oMoAOTHYeCKUH psad IIPEAEABHBIX
ONHOATOMHBIX CHUPTOB. M3oMepud MOAOXKEHUS (PYHKIIMOHAABHOM rpynnbl. BomopomHasa cBa3b. XUMHUYECKHE CBOMCTBa
CIIUPTOB. AApfleruiHad rpynna. Peakiing atTepuduKanuy, CAOXKHbIe 3¢uphl. [IpuMeHeHne ciupToB. [leficTBUEe METHAOBOTO U
3THAOBOTO CIIMPTOB Ha OPraHU3M 4YE€AOBEKA.

MHOroaToMHBI€ CHHPTBI. OTHACHTAHMKOAB, KaK IIPEACTAaBUTEAb OBYXaTOMHBIX M TAHWILEPHH, KaK IIPEACTaBUTEAb
TpEXaTOMHBIX CHUPTOB. KadecTBeHHad peaklyis Ha MHOIOAQTOMHBIE CIHPTBHI, UX CBOMCTBA, IIOAY4YE€HHE U IIPHMEHEHHE.
[TousaTue 00 aHTHU(]PHU3AX.

Penoa. CTpoeHue, IOAy4YEHHE, CBOMCTBa U IpHUMeHeHUe (eHoaa. KauecTBeHHble peaknuu Ha deHoA. B3aumuHoe
BAHSIHHE aTOMOB B MOAEKYA€ (peHoAa.

Aapneruabl H KeTOHBI. PopmMasbAerHa M alleTaAbIAETH[, KaK IIPEACTAaBUTEAHM aABIETHIOB, COCTaB HX MOAEKYA.
dyHKIIMOHaAbHAas KapOoHHABHAS rpynna. KadecTrBeHHBIE peakKIuu Ha aspferuabl. CBoiicTBa, IIOAYYEHHE M IIPUMEHEHUe
dopMaabperuia M alletasbaeruga. Peakiuu IOAMKOHAEHCAIIMU Oad (popMmasbaervza. [loHsaThe o KeToHax Ha IIPHUMEpPE
aleToHa.

KapGoHOBEIE€ KHCAOTBI. [OMOAOTHYECKHH P/ IIPEIEABHEIX OJHOOCHOBHBIX KAPOOHOBBIX KUCAOT. JKUPHEIE KAPGOHOBEIE
KHCAOTBI. XUMHYECKHUE CBOHCTBA KAPOOHOBBIX KHUCAOT. [loAydeHne 1 IpHUMeHeHNe MyPaBbUHON M YKCYCHOM KHUCAOT.

Caoxuble 3¢upBI. MupbI. Peakiiuga srepucdurkanuu. Caoxuble 3upbl. 2KHpPBI, UX COCTaB U T'MAPOAU3 (KMCAOTHBIN U
mieAo9HoH). Mreina. 'uapupoBaHue XKUPOB.

YraeBoamwl. YraeBombl. MoHocaxapumbl. [AloKo3a Kak aapaerumocnupt. CopOuT. MOAOYHOKHCAOE U CIOHPTOBOE
opoxkenue. ®orocuHTes. Jucaxapunpl. Caxaposa. [Toancaxapuabl: KpaxMaa, IIEAAI0A03A.

Amuubl. AMuHorpynmna. AMHHBI IIpeAeAbHble W apoMaTtudeckue. AHUAWH. [loaydeHwme amuHOB. Peakiina 3uHHHA.

XuMHU4YecKue CBOMCTBA U IIPUMEHEHHUE aMHHOB.



AMHHOKHCAOTBI. AMUHOKUCAOTBI, COCTaB HMX MOAEKYA U CBOHCTBa, Kak aM(OTEPHBIX OPraHHUYECKUX COeqUHEHUH.
AMIIMH, KakK IIpeacTaBUTEAb aMHUHOKUCAOT. [loaAydyeHre IMOAMIIETHIOB peaKIuen IIOAMKOHAeHcaluu. [loHarue o nmenTuaHoH
CBHA3HU.

Beakn. CTpoeHne MOAEKYA OEAKOB: IIepBUYHAsI, BTOPUYHAS U TpeTUYHAad CTPYKTYpbl. KauecTBeHHbIE peaKIIuu Ha OeAKH,
UX TUIPOAU3, NeHaATypallud U OUOoAOTHYECKUE (PYHKITUU.

Hdemoncmpauyuu. IloanydeHre aabAeru0oB OKHCACHUEM CHUPTOB. KayecTBeHHaa peakllid Ha MHOTIOAQTOMHBIE CIIMPTHI.
3aBHUCHMOCTBh PACTBOPHUMOCTHU (peHOAA B BOoJe OT TeMIepaTyphbl. BzauMmoneiicTBrue ¢ 6poMHOE Boao# u xaopunom xkeaes3a(Ill),
KaK KadeCTBEHHbIEe peaKIUu Ha peHoA. PeakInu cepeOpsSHOTO 3epKasa U CO CBEKEIOAYIEHHBIM ruapokcuaoM menu(ll) mpu
HarpeBaHUH, KaK KadeCTBEHHbIE PeaKIINN Ha aabaeruabl. O0pasiibl MypaBbHUHOM, YKCYCHOM, ITAABMUTHHOBOH U CTEaApPHUHOBOM
KHCAOT U HUX PACTBOPHMOCTB B BOAE. AABAETHAHBIE CBOMCTBA M CBOMCTBa MHOT'OATOMHBIX CIIMPTOB TAIOKO3BI B PEAKIIMU C
ruaporcuaom Meau(ll). Unentudpuraiug kpaxmasa. KadyecTBeHHbIE peaKIlUU Ha OEAKU.

Aabopamopnule onbimbul. CpaBHEHHE CKOPOCTH HCIIAPEHUS BOABI U 3TAHOAA. PaCTBOPUMOCTH TAHIIEPHUHA B BOJE.
XuMHU4YecKue CBOoMCTBa YKCYCHOM KHCAOTEI. OnipeneseHNe HEIIPEAEABHOCTH pacTUTEABHOT0 MacAa. MaenTudukaus KpaxMmasa
B HEKOTOPBIX IPOAYKTaxX NHUTaHHsS. M3roroBaeHHE KpaxXMaAbHOTO KaeHcTepa. M3roroBaeHHE MOAEAEH MOAEKYA aMHUHOB.
N3roToBA€HHE MOAEAN MOAEKYABI TAHUIIMHA.

IIpaxmuueckas paboma. nentudukariyus OpraHMIeCKHUX COEIUHEHMH.

OpraHH4YeCKassi XHMHS H O0OLIIeCTBO

BuorexHoaorusa. [lepuonr e€ pa3zBuTus. Tpu HanpaBA€HHUs OMOTEXHOAOTHU: I'eHHas (MAU I'eHeTH4YecKasl) MHXKEeHEePHd,
KAETOYHAasI MHIKEHEePHUsl; OMoAoTHYeCcKas MH3KeHepus. ['eHeTwdyeckn MomuduirmpoBaHHble oprann3mMbl (TMO) 1 TpaHcrenHas
npoaykig. KnonnpoBanue. iMMoOuAM30BaHHbBIE (DEPMEHTHI U UX [IPUMEHEHUE.

Ioaumepsnl. Kaaccudukaiiusa noauMepoB. HCKycCTBEHHBIE IIOAUMEpPBI: IIEAAYAOHM, alleTaTHBIA IIIEAK, BHCKO34,

1easodpaH.



CHHTeTHYECKHE IOAHMMepPHBI. [loauMepHu3anusa ¢ IIOAMKOHAEHCAIUs, KaK CIIOCOObI TIOAYYEHHUS IIOAUMEPOB.
CuHTeTHuyeCcKUe KaydyKH. [IOAMCTHUPOA, TePAOH M MOAUBUHUAXAOPHUI, KaK MpeacTaBUTEAU IaacTMacc. CHHTETHYECKHEe
BOAOKHA: KaIIpoOH, HAWlAOH, KEBAAP, AQBCaH.

Ademoncmpavuu. KorreKIIUN KaydyKOB, IIAACTMAacC, CUHTETHYECKUX BOAOKOH U H3AeAUM u3 HuX. depMeHTATHBHOE
pasAokeHHe MePOKCHIa BOAOPOAa C IIOMOIIBIO KaTaAa3bl CBEXKEHATEPTHIX MOPKOBU HAH KapTOoeAs.

Aabopamopnule onbimut. O3HAKOMAEHHE C KOAEKITUSIMH KAydyKOB, [TAACTMACC ¥ BOAOKOH.

ITpaxmuueckasn paboma. PacriozHaBaHUe ITIAACTMACC U BOAOKOH.

CpencrTBa HATASITHOCTH U KOHTPOAS:
IIaaHupyeMbl€ Pe3yAbTATHI OCBOEHHS y4€0OHOro nmpeaMmeTa

AMYHOCTHEIE PE3YABTATHI OOVYEHUI

OO0yuyeHHe XUMHH B CpeHel IITKoAe Ha 0a30BOM YPOBHE I10 JAHHOMY KYPCY CIIOCOOCTBYET MOCTHKEHHUIO OOyYIaIONINMMUCS
CAEYIOIINX AUYHOCTHBIX PE3YABTATOB:

1) 4yBCTBa FOPAOCTH 34 POCCHUMCKYIO XUMHUYECKYIO HAYKY U OCO3HAHUE POCCUNMCKOHN I'PaKAaHCKOU UAEHTUYHOCTH —
B LIEHHOCTHO-OPHEHTAIIMOHHON cdepe;

2) OCO3HaBaTh HEOOXOOUMOCTH CBOEM II03HABATEABHOH MOEATEABPHOCTH M YMEHHE VIIPaBAITH €10, NOTOBHOCTH U
CIIOCOOHOCTE K caM00Opa30BaHHUIO Ha MPOTSIKEHUN BCEY KW3HU; [IOHMMAaHHE Ba’KHOCTH HEIPEPBIBHOIO 00pa30BaHUA KaK
dakTOpy yCHEmIHOW mPOPeCCHOHAABPHONH U OOIIECTBEHHOM [OEeATEABHOCTH; — B II03HABATEABHOH (KOTHUTHUBHOH,
HHTEAAEKTYaAbHOH) cdepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOPY AasbHEHIIeH 00pa3oBaTeARHON TPAaeKTOPHUU HUAU C(hephbl IPodPpeCCHOHAABHOM
[OEeITEeABHOCTH — B TPyA0BOH cdepe;

4) HETIPUSITUE BPEIHBIX MPUBBIYEK (KYPEHHs, YIIOTPEeOACHHS aAKOTOAd U HAPKOTHKOB) HA OCHOBE 3HAHUH O

TOKCHYECKOM U HapKOTHYECKOM JIEHCTBUHU BELIECTB — B chepe 3a40poBhecOepeskeHns 1 6e301macHoro obpasa KHU3HY,



MeTranpeaMeTHbIMU PEe3yAbTATaAMH OCBOEHUS BBIIYCKHHUKAMUM CPEIHEHN IIKOABI Kypca XUMUH ABAAIOTCH:

1) HCIIOAB30BaHHE OCHOBHBIX METONOB IIO3HAHUS (OIpeneAeHHe MCTOYHUKOB y4yeOHOM M HaydHOM HHGpOpMAIINH,
IIOAyYeHUe 3ToH nHopMauy, e€é aHaAu3, U YMO3aKAIOUEHUS Ha €Tr0 OCHOBE, N3TOTOBAEHHUE U ITpe3eHTallld NMH(POPMAIIOHHOTO
IpOAYKTa; IIPOBEAEHUHE 3KCIIEPHMEHTa, B TOM YHCA€ M B IIPOLIECCE HCCAENOBATEABCKON MIEATEABPHOCTHU, MOIEAWPOBAaHUE
H3y4yaeMbIX OOBEKTOB, HaOAIOIEHHE 3a HUMH, UX HU3MEpeHHe, (PpUKcallus Pe3yAbTaTOB) M HUX IIPUMEHEHHE OAd ITOHUMaHUS
Pa3AUYHBIX CTOPOH OKPYZKAIOIEeHd NeHCTBUTEABHOCTH,;

2) BAQJIEHUE OCHOBHBIMU HHTEAAECKTYAaAbHBIMHM OIlepalusaMH{ (aHaAHM3 M CHHTE3, CpaBHEHHE M CHCTeMaTHh3allud,
oboOmIeHre M KOHKPETHU3allud, KAaCCU(UKAIUs U IIOMCK AaHaAOTOB, BBISBA€HHE IIPUYNHHO-CAEICTBEHHBIX CBs3eHl,
dopMyAHpPOBKAa THUIIOTE3, UX ITPOBEPKA U (POPMYAHPOBKA BBIBOOB);

3) II03HaHHE OOBEKTOB OKPYKAIOIIEro MUpa B IIAQHE BOCXOXKIEHHS OT abCTPaKTHOIO K KOHKPETHOMY (OT OOILIEro
4yepes3 4aCTHOE K €AUHUYHOMY);

4) CIIOCOOHOCTH BBIZIBUTATH UAEU U HAXOAUTDH CPECTBA, HEOOXOOUMBIE JIAS UX NJOCTUKEHUS;

5) yMmeHHe (QOPMYAUPOBATH IIEAM U OIPEAEASITh 3aJadll B CBOEH II03HABATEABHOM OE€ATEABHOCTH, OIPENEAdThb
CpeAcTBa AT OJOCTHUXKEHUA LIEACH U pelIeHUd 3a0a4;

0) OIIpeNEeASITh Pa3HOOOpPa3HbIE HCTOYHUKH IIOAYYEHHS HEOOXOAWMOM XUMHYECKOH HH(OPMAIIHUH, YCTAHOBAECHHE
COOTBETCTBHUS COAEPKaAHUS U (POPMBI IIPEACTAaBACHUS NH(POPMAIIMOHHOTIO ITPOAYKTA ayIUTOPHUH;

7) YyMEHHE IIPOAYKTUBHO OOIIIAaTbCI U B3aUMOAEHCTBOBATHL B IIPOIIECCE COBMECTHOM MAESITEABHOCTH, YYUTHIBATH
IMO3UIIUU APYTUX YYaCTHUKOB AESITEABHOCTH, 3(p(PEeKTUBHO paspeniaTh KOHQPAUKTHI;

8) FOTOBHOCTh K KOMMYHHUKAIIHH (IIPEACTABASITH PE3YABTATHI COOCTBEHHOM II03HABATEABHOU AEATEABHOCTH, CABIIIIATH

U CAyHIIaTh ONIIOHEHTOB, KOPPEKTHPOBATH COOCTBEHHYIO ITO3UIIHIO);



9) YMEHHE MHCIIOAB30BaTh CpPEACTBA HH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TeXHOAOTHH (masee — UKT) B
PELUIeHNN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aIlMOHHBIX 3a/lad C cobAIofleHHeM TpeboBaHUM SPrOHOMUKH, TEXHUKH
6e3011acHOCTH, TUTHEHBI, pecypcocbepeskeHus, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(POPMAITMOHHON 0€3011aCHOCTH;

10) BaAageHHE S3BIKOBBIMU CPEACTBAaMH, B TOM YHCA€ U S3BIKOM XMMHH — YMEHHE SICHO, AOTUYHO U TOYHO H3Aararth
CBOIO TOYKY 3PE€HHS, HCIIOAB30BAThb a[eKBaTHbIE SI3bIKOBbIE CPEACTBA, B TOM YHCA€ M CHUMBOABHBIE (XUMUYECKHE 3HAKH,
dopMyABbI U YpaBHEHUS).

[IpenMeTHBIMU pe3yAbTaTaMH H3y4YeHHs XUMHUU Ha 0a30BOM YpOBHE Ha CTYIIEHH CPEAHEro oOIIero obpa3zoBaHULd

ABAAIOTCA CAECAYIOIIIME PE3YABTATEI.

L. B nosnaBaTeabHOH cepe:
1. 3HaAHUE (IOHNMAaHHte) TEPMHHOB, OCHOBHBIX 3aKOHOB U BasKHEHIITUX TEOPUY Kypca OPTaHHYECKON U o0IIel XUMHUY;
2. yMeHHe HabAIaTh, OITUCHIBATDL, (PUKCHUPOBATH PE3YABTATHEI U AEeAATh BHIBOALI HA OCHOBE AE€MOHCTPAIIMOHHBIX U

CaMOCTOSITEABHO IIPOBENEHHBIX OKCIIEPHUMEHTOB, UCIIOAB3YS OAT 3TOTO POOHOM (PYCCKHUM HMAW MHOM) 93bIK U S3BIK XUMUH,;

3. yMeHHE KAaCCU(PUIIMPOBATH XUMUYECKHE OAEMEHTBI, IIPOCThIE BEIIECTBA, HEOPraHWYECKHE M OpraHu4YecKHe
COEIMHEHUSI, XUMUYECKHE IIPOIIECCHI;

4. YMEHHEe XapaKTepHU30BaTh O0IlFe CBOMCTBA, MOAYYEHHE U IPHUMEHEHHE M3YYEeHHBIX KAACChl HEOPraHUYEeCKUX U

OpraHHU4YECKHX BEIIECTB U UX BasKHEUIITUX HpeﬂCTaBHTeAeﬁ;

5. OIIUCBHIBATh KOHKPETHBIE XHMHYECKHE DPEaAKIUH, YCAOBHS HX IIPOBEACHUA H YIPABACHHUA XUMHYECKHMHU
IIpoIleCcCaMy;
0. yMeHHE TIPOBOAUTH CAMOCTOSTEABHBIH XUMHUYECKHH OKCIIEPUMEHT U HaOAOJATh JAEeMOHCTPAIlMOHHBIN

OKCIIEPHUMEHT, dDI/IKCI/IpOBaTB PEIYABTATHI U AE€AATH BBIBOABI U 3aKAIOYECHHUA I10 PE3yAbTaTaM;
7. IIPOTHO3UPOBATH CBOMCTBa HEHUIYYICHHBIX BEIIECTB II0 aHAAOTHUHU CO CBoOMCTBaMU HU3Y4YE€HHBIX Ha OCHOBE€ 3HaAHUA

XUMHUYECKUX 3aKOHOMEPHOCTEM;



8. OIIPENEAITh HCTOYHUKU XHUMHUYECKON HWHQOPMAIIUM, IIOAy4YaTh €€, I[IPOBOAUTL aHaAu3, H3TOTaBAUBATH
HMH(POPMAIIMOHHBIN TPOAYKT U IPEACTABASTE €T0;

9. YMETBb IIOAB30BAThCH 00s3aTE€ABHBIMU CIPaABOYHBIMH MaTepuasaMu: [leproguyYecKOod CHCTEMOM XUMHNYECKHUX
aneMeHTOB [l. M. MeHneaeeBa, Tabauniei pacTBOPUMOCTH, SAEKTPOXMMHYECKHUM pPAOOM HAIIPSAKEHUH METaAAOB, PSI0M
9AEKTPOOTPULIATEABHOCTH — JAS XapaKTEPUCTHUKH CTPOEHUd, COCTaBa U CBOMCTB aTOMOB XHUMHYECKHUX 3A€MEHTOB [—IV
IIepPHUOA0B M 00pa30BaHHBIX UMH ITPOCTHIX U CAOKHBIX BEIIIECTB;

10. ycTaHOBAEHHE 3aBHCHMOCTH CBOMCTB U IIPUMEHEHHS BaXXHEHIIINX OPraHUYECKUX COEAUHEHUH OT UX XUMHUYECKOTO
CTPOEHHS, B TOM YHCA€ U OOYCAOBAEHHBIX XapaKTEpPOM 3TOr0 CTPOEHUH (IPELEABPHBIM HAM HEIIPeNeAbHBIM) U HaAWYHEM
PYHKIIMOHAABHBIX I'PYIII;

11. MomeanpoBaHHE MOAEKYA HEOPTaHUYECKHX U OPraHUYECKHUX BEILECTB;

12. 1nIOHMMaHHE XUMHYECKOM KapTHHBI MHpPa KaK HEOThEMAEMOH 4aCTH LIEAOCTHOH HAay4YHOM KapTHHBI MHUpa.

II. B meHHOCTHO-OpHUEeHTAIMOHHON cdepe — POPMHUPOBAHUE COOCTBEHHOM ITO3UIIUU IIPHU OLEHKE ITOCAEICTBHUH AT
OKpYyzKaroIlel cpeapl AeITeABHOCTH YeAOBEeKa, CBSI3aHHOU C IIPOU3BOACTBOM U IIePepabOTKON XUMUYECKUX ITPOAYKTOB;

[II. B TpymoBoi#i cdepe — IIPOBEACHHE XHMHYECKOTO SKCIIEPUMEHTAa; Pa3BUTHE HAaBBIKOB Y4YeOHOM, HPOEKTHO-
HCCAEOBATEABCKON U TBOPYECKOH AE€ATEABPHOCTH IIPHU BBIIIOAHEHHUH WHAUBHUAYAABHOIO IIPOEKTA 110 XUMHUU;

IV. B cdepe 3mopoBoro o6pasa :KHU3HH — COOAIOeHHE IPaBUA 6e30I1acHOro oOpaleHus C BellecTBaMU, MaTepruasaMy;
OKa3aHHE II€PBOM IIOMOIIM IIPH OTPABACHHLAX, 0XKOTaxX U TpaBMaxX, IIOAYYEHHBIX B Pe3yAbTaTe HAPYIIECHHUd ITPaBHA TEXHUKHU

0e30ImacHOCTH IPHU paboTe C BEIleCTBAMHU U Aa00PaATOPHBIM 000PYIOBaHHUEM.



TemaTuyeckoe nmaanupoBaHue, 10 kaacc

No Tema Koa-Bo AP [1P O06o001I1IEeHUE KP BaueTt
4aCoOB

Tema | [IpeagmeT oOpraHUYECKOM XUMUH. 24 - - - - -
1. Teopusi CTPOEHHS OPTAaHUUYECKHUX

coequHeHuui A. M. BytaepoBa
Tema | YraeBomopoapl U HX HPUPOOHBIE 12 g 2 - 1 1 -
2. HUCTOYHUKU
Tema | Kucaopon- u  asoTcozaepzkalive 14 g 2 1 1 1 -
3 OpTaHUYECKHE COENUHEHUS
Tema | UcKyccTBEHHBIE U CHHTETUYECKUE Sy - 1 1 - -
4 IIOAUMEPBI

PezepB I

HToro: 34 4 2 0] 2 0]




[Toypounoe naanupoBanue, 10 Kaacc

Hat | Ne Tema ypoka Tun ypoka OCHOBHEIE€ BHIBI MeMoHCcTpauHHu AaGoparopusr | /3
a OcHOBHOE coaepxKaHHE AeATEeABHOCTH € ONBITHI
Tema 1. [IpeamMeT opraHHYecKod XUMHH. TeopHSI CTPOEHHS OPraHHYECKHX coeauHeHuH A. M. ByTaepoBa (2 4)
1 | IIpenmer OpraHuyecKkue BelllecTBa: XapakTepu3oBaTb 0COOEHHOCTH [IaaBA€HHE, OOyrAUBaHUE U - §1
OpPTaHUYECKOH | IPUPOAHBIE, HCKYCCTBEHHbBIE U cocTaBa U CTPOEHUS ropeHHe OpraHUYeCKUX
XUMHU cuHTeTH4deckre. OCOOGEeHHOCTH OPTaHUYECKHUX BEIIECTB. BellecTB. Moaeanu MOAEKYA
cocTaBa U CTpPOoeHus opranudeckux | KaaccudpumupoBaTh X Ha OCHOBE | OPTaHHYECKUX COEAMHEHUH
BEIIECTB. BUTaAu3M U €ro Kpax. IIPOUCXOXKIEHUS U IIEPEPabOTKH. | Pa3HBIX KAACCOB
[Touarre 06 yraeBomopoaax. ApryMeHTHPOBAaTh (mrapocrepKHEBBIE U
HECOCTOSTEABHOCTE BHTAAU3MA. o6pémHBbIe). OnpenescHHe
OnpeneasaTb OTANYUTEABHBIE 3A€MEHTHOTO COCTaBa
0CODEHHOCTH YTA€BOOOPOIOB. OPTaHUYECKUX COCANHEHUH.
ITopTpetsr A. M. ByTaeposa,
1. 4. Bepueanyca, ®. Béaepa
2 | OcHOBHBIE OCHOBHBIE IIOAOXKEHUS TEOPHUHU PopMyanpoBaTh OCHOBHBIE ITopTpeTsr A. M. ByTaeposa, U3zroroBaeHue | §2
TIOAOXKEHUS XUMHYECKOT0 cTpoeHud A. M. IIOAOXKEHUI TEOPUH XUMUYIECKOTO 3. dpaukaagga, @. A. MoaeAei
TEOPUU ByraepoBa. BaaeHTHOCTE. CTPOEHUA Kexkyae. OpPTraHU4YECKUX
XUMHYECKOI'O CrpykTypHBIE (popMyAabl — IToaHBIE | A. M. Bytaeposa. COEOVHEHUN
CTpoeHUs A. u cokpauiéHuele. [Ipoctrie Pasanyats nmoHgaTua
M. ByraepoBa (ommHapHBIE) U KpaTHBIE (IBOMHBIE | «BAAEHTHOCTB» M «CTEIIEHD
U TPOMHBIE) CBsA3U. M30MepEhI U OKUCAEHUSI.
usoMepud. BsanmMHOe BAUSHUE CocTaBASITH MOAEKYAIPHBIE U
aTOMOB B MOAEKYAE. CTPYKTYpPHBIE (DOPMYABI.
KaaccudunpoBaTh KOBaA€HTHBIE
CBSI3H I10 KPATHOCTH.
OOBACHATEL IBACHUE U30MEPHUH U
B3aMMHOE BAUSHHUE aTOMOB B
MOAEKYA€E
Tema 2. YraeBoAOpoOABI H HX IPHPOAHEIE HCTOYHHKH (12 4.)
3 | Ilpupomusiii nu | Cocras mpupogHoro rasa. Ero XapakTepHu3oBaTh COCTaB U KapTta noae3HsIx - 8§83

IOy THBINA
rasbl

HaXOXIEHUE B IIPHUPO/IE.
[IpenMyiiecTBa IIPUPOLHOIO ra3a
Kak TOIIAMBa. XUMHUYecKast
nepepaboTKa IIPUPOLHOrO rasa:
KOHBepcHud, nupoaus. CHHTE3-ras u
€ro IpHUMeHEeHE.

OCHOBHBIE HAIIPABACHUS
repepaboTKU U UCIIOAB30BAaHUSA
IIPUPOLHOrO rasa.

CpaBHHUBATb HAXOXK/IEHUE B
IIPUPOJIE U COCTAB IIPHUPOIHOTO U
HOIIYTHBIX I'a30B.

HcKornaembix P




[TommyTHBIE Ta3bl, KX COCTAB.
[TepepaboTka mOIIyTHOTO raza Ha
bpakim: cyxoi ras, IIponaH-

OyTaHOBas CMECh, Ta30BbIH OEH3UH.

XapaKTepHu3oBaThb COCTaB U
OCHOBHBIE HAIIPaBACHUSI
nepepaboTKH ¥ MCIIOAb30BaHMS
IIOIyTHOTO ra3a

AAKaHBI. l'omoaorudeckui pgaa aAKaHOB U OnpeneAsTs IPUHALAEXKHOCTD l'opeHnne ankaHOB U3 O6Huapyxenue | §3
Obasa ero obmraga popmyasa. CTpyKTypHad | COeAUHEHUI K arKaHaM Ha pesepByapa ra3oBoi IIPOAYKTOB
XapaKTEPHUCTU | U30MepHUd YTAEPOJAHOH LIEIIH. OCHOBE aHaAH3a CoCTaBa HUX 3axkuraskyu. OTHoOIIEeHHEe rOpeHUd CBEYH
Ka Panukaael. HomeHkaaTypa MOAEKYA. aAKaHOB K OpOMHOM Bojie
AAKaHBI. anKaHOB. XMMHYECKHE CBONCTBA JlaBaThk Ha3BaHHSA aAKaHaM II0 pacTBOpy IlepMaHraHara 8§83
XuMHYeCcKHue aAKaHOB: TOPEHHE, PEAKIIUU MeXIyHapoaHOH HOMEHKAATYPE. KaAud.
CBOMCTBa 3aMelleHNs (FraAOTeHUPOBaHUe), XapaKTepHu30BaTh COCTaB U
peakiusa pa3A0KeHHd MeTaHa, CBOMCTBa BaXXHEUIITHUX
peakius JeTHAPHUPOBaHUI 3TaHa. IIpEeNCTaBUTEACH aAKaHOB.
HabarogaTe xuMudecKuit
9KCIIEPUMEHT C (PUKCHPOBATh €0
pe3yabTaTthl. Pa3zanyaThk NOHATHA
«TOMOAOTI» B «H30MeEP»
AAKEHBI. OruaeH. ['oMoaoruueckuil psg OnpeneAsTs IIPUHALAEKHOCTD l'openune sTuaeHa. - 8§84
OTHAeH ankeHoB. HoMeHKAaTYDA. COEOVMHEHUN K aAKEHaM Ha KagecTBeHHBIE peakIIUU Ha
AAKEHBI. CTpyKTypHad U30MepHUsl. OCHOBE aHaAH3a CoCTaBa UX JABOMHYIO CBA3b:! 84
XuMHUYecKUe ITpoMBIIIIA€HHOE TTOAYYEHHE MOAEKYA. obecriBeYHBaHUE STUACHOM
CBOMCTBa AAKEHOB: KPDEKUHT U [aBaTh Ha3BaHUS aAKE€HaM IIO pPacTBOPOB IIEpMaHraHaTa
JOETUAPHUPOBAHHE aAKaHOB. MeXIyHapoaHOH HOMEHKAATYPE. KaAausd U OpOMHOH BOIEI.
Peakiynga permapaTtaiiy 3TaHOAA, XapaKkTepHu3oBaThk COCTaB U
Kak AabopaTopHBIA criocod CBOMCTBA BaKHEUIIIHNX
TIOAYYEHHUS 3THAEHA. Peakium IIpenCcTaBUTEAEH aAKEHOB.
IIPHUCOEOUHEHU: THApaTaIlNd, HabaromaTe XUMHUYECKUH
TUPOTaAOTE€HUPOBAHUE, 3KCIIEPUMEHT C (PUKCHPOBATDH €TO
raAOreHUpPOBaHUE, Pe3yABTaATHI
noauMepusanuu. [IpaBuao PazanyaTh MOHATHUSA «TOMOAOT» U
MapkoBHHKOBa. OKHCAEHHE «U30MEDP» Al aAKEHOB
aaKeHOB. KadecTBEHHBIE PEAKIIUHU
Ha HENPEAEABHBIE YTAEBOLOPOIEI.
AAkanyeHbI. Homenkaatypa. ConpszkEéHHbBIE Koanekmuga «Kayaykun. UccaenoBanue | § 5
Kayuayku nuensl. Byranuen-1,3, n3omnpeH. CBOMCTB
Peakiiug AebeneBa. Peakiiuu Kay4yKOB

IIPHCOEIUHEHU aAKaUEHOB.
Kayuyyku: HaTypaabHBIN,
cuHTeTHYecKHe (0yTaaneHOBBIH,




HU30IIPEHOBEIH). Byakanuzarus
KaydykKa. Peauna. O60HUT.

9 | AAKUHEI. OO0111as XapaKTepUCTUKA OnpeneAsTs IPUHAOAEKHOCTD [ToaydeHnue aleTuaeHa §6
AnleTHAeH FOMOAOTHYECKOTO pana. Criocobnl COeNINHEHUH K aAKMHaM Ha peakiyei THAPOAN3a
obpazoBaHUSI Ha3BaHUH aAKHHOB. OCHOBE aHaAM3a cocTaBa HUX Kapbuna Kaaeld. [opeHne
XuMHUUYecKHe CBOHUCTBaA alleTHAEHA: | MOAEKYA. anteruaeHa. KauecTBeHHbIE
ropeHNe, peaKkIin [laBaTh Ha3BaHUS aAKUHaM II0 peakIiiy Ha TPOHHYIO CBS3b:!
IPHUCOETUHEHUS: MeXIyHapoaHOM HOMEHKAATYPE. obecliBeYNBaHMUE alleTHACHOM
TUAPOTaAOTeHUPOBaHUE, XapaKTepu3oBaTh COCTaB, pacTBOPOB IIepMaHraHaTa
raAOreHUpoBaHUe, TUApaTaliug CBOMCTBa U IPHMEHEHHE KaAausg 1 OpOMHOM BOZIBI.
(peakuusa Kyuepoa), — ero alleTHA€Ha. YcTaHaBAUBATDh
IOAY4E€HHE U IPHUMEHEHHUE. IPUYHHHO-CAEICTBEHHYIO CBSI3b
BuHuAxaopua u ero MEXKIy COCTaBOM, CTPOEHHUEM
IIOAMMEpPH3alid B IIOAUXAOPBHUHHA. | MOAEKYA, CBOHCTBaAMHU U
IIPUMEHEHHUEM aIlleTHACHA.
HabarogaTh XUMHYECKUHN
9KCIIEPUMEHT C (PHKCHPOBATH €ro
pe3yAbTaTHI
PazanyaThs IOHATHUSA «TOMOAO» U
«30MEP» AT AAKHHOB
10 | Apennl. Ben3oa | BeH3oa, Kak npeacTraBUTEAD XapakTepHu30BaTh COCTaB, HccaenoBaHue CBOHUCTB §7
apoMaTH4eCKHX YTA€BOLOPOIOB. CBoOHCTBa U ITpUMeHeHNe 6eH3o0aa. | OeH30Aa C IIOMOIIBIO
CTpoeHMte ero MOAEKYABI U YcranaBauBaTh NIPUIHUHHO- OBITOBOTO PACTBOPUTEAS
CBo#cTBa (PHU3HUECKHE U CAEICTBEHHYIO CBSI3b MEXIY «CoABBEHT»
XUMHYECKHE CBOHMCTBA: TOpPEHHUeE, COCTaBOM, CTPOEHHUEM MOAEKYA,
PeakIiuy 3aMelIeHUsI — CBOMCTBaMH U IPUMEHEHUEM
raAoreHHpoBaHue, HUTPOBaHHUE. OeH3o0Aa.
[ToayueHue u mpuMeHeHHe 6eH30Aa. | HabaromaTe xuMmudecKuii
9KCIEPUMEHT C (PUKCHPOBATH €TO
Pe3yABTaTHI
11 | Hedtp 1 CoctaB HedTH U €€ nepepaborka: XapakTepHu3oBaTh COCTaB U Koasekiua «Hedpts u 8§88
criocobbl eé IIeperoHKa, KPpeKHHT, PU(POPMHHT. | OCHOBHBIE HallpaBAE€HHUS HedTEIPOAYKTHIY,
nepepaboTKu HedrenponykThl U UX IIOAyYIEHUE. nepepaboTku HedTH. BUAeO0(ParMeHThl U CAAHIbI

IToHATHE 00 OKTAHOBOM YHCAE.
XUMUUYECKHE CIIOCOOBI IIOBBIIIIEHUSI
KadecTBa OeH3MHA.

PazanuaTth HepTaHbIE (PPAKIIUN U
OIIUCHIBATH 00AACTH UX
IIPUMEHEeHUS.

Oco3HaBaTh HEOOXOAUMOCTE
XUMHYIECKUX CIIOCOO0B
HOBBIIICHHS KadecTBa OeH3uHA

«Ileperonka HedTH». Kapta
IIOAE3HBIX HCKOIlaeMbIxX PP




12 | KameHHBIHI KokcoBaHne KaMEHHOIO yTad U €ero | XapaKTepHu30BaThb OCHOBHBIE Koanekning «KaMeHHBIHN yroab | - §8
YTOAB U €TO IIPOAYKTHI: KOKCOBBIM ras, HPOAYKTBI KOKCOXMMHYECKOTO U IIPOOYKTHI €TO
nepepaboTka aMMHa4dHad BOAA, npousBoacTBa. ONHUCHIBATE nepepaboTKH».
KaMEeHHOYT'OABHAasI CM0A&, KOKC. obAacTH IpUMEHEeHUS BupeodparMeHTHI U caaibI
Fazudurkayg KaMEeHHOTO yTAS. KOKCOBOT'O ra3a, aMMHa4YyHOM «Kokcoxumuueckoe
BOJIbI, KAMEHHOYTOABHOM CMOABI, IIPOM3BOACTBO»
KOKca.
Oco3HaBaTh HEOOXOIUMOCTh
rasuuKraliy KaMeHHOTO YTAs,
KaK aAbTEepPHATUBBI IPHUPOIHOMY
rasy.
13 | [loBTopenue u | TecTupoBaHUe, pellleHUe 3319 U BBITTIOAHATE TECTHI, pelIaTh - - § 3-8
obob1ieHne YIIpaxkHEHHH 110 TeMe 3a1a49M U yIIPakHEHHUS 110 TEME.
[IpoBOOUTH OIIEHKY COGCTBEHHBIX
JOCTHUKEHHUH B YCBOCHHH TEMBI.
KoppekTupoBaThk CBOU 3HAHUI B
COOTBETCTBUU C AQHUPYEMBIM
Pe3yABTATOM
14 | KorTpoabHada TectupoBaHue, pelIeHne 3a1a4 U BBINTIOAHATE TECTEHI, pelIaTh - - 8§ 3-8
pabota Ne 1 YIPpaKHEHUHN 110 TEME 3a/1a4y U YIIPAsKHEHUA I10 TEME.
«Teopusa
CTPOEHUS
OpPTaHUYECKHUX
COoeIMHEHUH
A.M.
Byraepona.
YraeBogopoapl»
Tema 3. Kucaopoz- H a30TCcoAepKalIHE OPraHHYECKHe coeAHHeHHd (14 4)
15 | OpgHoatoMmHEbIe | PyHKIIMOHAABHAA TUAPOKCUABHAS HazpiBaTh CIUPTEHI 110 OKUCA€HUE cIIUpTa B CpaBHeHUE §9
CIIUPTEHI. rpynmna. l'omoaormyueckuil psg MeXIyHapOIHON HOMEHKAATYPE. aABJIETH/I. CKOPOCTH
Obiasa IPEeAEAbHBIX OTHOATOMHBIX XapakTepu3oBaTh CTPOEHUE, UCTIapeHUd
XapaKTEePUCTH | COUPTOB. M3oMepus rmoArokeHUsd CBOMCTBa, CIIOCOOBI ITIOAYYEHUS U BOJBI U
Ka (PYHKIIMOHAABHOM I'DYIIITHI. obAacTH TpUMEHEHUS aTaHOAA.
16 | Oguoaromubie | Bomoponuasa cBa3s. XUMHYECKUE IpeaeAbHBIX OJHOATOMHBIX §9
CIIUPTEHI. CBOMCTBa CIUPTOB. AABAETHAHASA CIIUPTOB.
XUMHUYEeCKHE rpymnmna. Peaknus stepudukanuy, YcranaBauBaTh IPUINHHO-
CBOMCTBa caoxkHBIE 3pUpHL. [IpruMeHeHMe CAEICTBEHHYIO CBSI3b MEXKIY

crnupToB. [leficTBHE METHAOBOIO U

COCTaBOM, CTPOEHHEM MOAEKYA,




OTHAOBOI'O CIIMPTOB HAa OpPraHU3M
YEAOBEKA.

CBOMCTBaMHU U IIPHUMEHEHUEM
METaHOAA B 3TaHOAA.
HabGaromars, caMOCTOSITEABHO
IIPOBOJIUTL U OITUCHIBATDH
XUMHUYECKUH SKCIePUMEHT

17 | MHOTOATOMHBI | OTHAEHTAHUKOABL, KaK KaaccugunupoBaTh COUPTHI IO KauecTBeHHasa peakiiyud Ha PacrBopumoct | § 9
€ CITUPTHI IpeacTaBUTEeAb ABYXAaTOMHBIX U UX aTOMHOCTH. MHOTOAQTOMHBIE CIIUPTHI. b TAUIIEPUHA B
TAWIIEPUH, KaK [IPEeACTaBUTEAD XapakTepu3oBaTh CTPOEHHE, BOJIE
TPEXaTOMHBIX CIIUPTOB. CBO¥CTBA, CIIOCOOBI IIOAYYEHUST U
KauecTBeHHada peakiiys Ha 00AaCTH IpUMEHEeHUs
MHOTOAQTOMHBIE CIIUPTHI, UX MHOTOAQTOMHBIX CITHPTOB.
CBOICTBa, IIOAYUEHUE U UpentuduiinpoBats
npuMeHeHue. [ToaTue o6 MHOTOAaTOMHBIE CIIUPTEI C
aHTU(PU3AX. IIOMOIIBI0 Ka4eCTBEHHOH
peakIiu.
Habaromarhb, CaMOCTOATEABHO
IIPOBOAUTH U OITUCHIBATDH
XUMUYECKUMN 3KCIIEPUMEHT
18 | denoa CrpoeHue, IoAydeHMe, CBoHCcTBa U | XapaKTepHu3oBaTh CTPOEHUE, 3aBHUCHMOCTD - § 10
npuMeHeHHe PeHOoAA. CBO¥CTBA, CIIOCOOBI ITOAYYEHUST U pacTBOpuMOCTH peHoAa B
KauectBeHHbIe peakiiuu Ha PeHOA. | 00AacTu IpUMeHEHHs peHoAa. BOJIE OT TeMIIEPaTypPHI.
B3auMHoe BAUSHIIE aTOMOB B UnenTuduiinpoBaTsh PEHOA C BzaumopeticTBue eHona ¢
MOAEKyAe peHoAa. IIOMOIIBI0 KaYEeCTBEHHBIX OpPOMHOI BOIOH U XAOPUIOM
peakiuii. xkeaeza(Ill), kak
CobaroaTh TpaBuAa 0€30MIaCHOTO | KadyeCTBEHHBIE PeaKIluHU
obparreHus ¢ PeHOAOM
19 | AApmerunel 1 dopMmaabgeTua U alleTaAbIeTUd, XapakTepHu3oBaTh CTPOEHUE, Peakinu cepeOpssHOTO - §11

KETOHBI

KaK IIPEeACTaBUTEAN aAbIEeTU/IOB,
COCTaB HUX MOAEKYA.
OyHKIIMOHAABHAA KapOOHUABHAdA
rpynmna. KadecTBeHHBIE peakIlUU
Ha aapaerugbl. CBoOHCTBA,
IIOAYY€HHE U IIPUMEHEHHUE
copMasberua U areTasbaeruia.
Peakiiu mmoAMKOHAEHCAIIUH JIAS
cdopmanbneruna. [louarue o
KeTOHax Ha IIpUMepe alleToHa.

CBOMCTBa, CITOCOOBI TIOAYYEHUS U
06AacCTH IPUMEHEHUH
dopmMaasbpaeruaa U
alleTaAbIeruaa.
UpeHTHDHUIINPOBATH aAbAETHUILI C
IIOMOIIIBI0 KAYECTBEHHBIX
peakiui.

CobArofaTh IpaBUAa
9KOAOTHYECKHU TPAMOTHOTO U
6Ge3omracHOr0 oOpaIleHus ¢
dopMaAbaETHI0M.

3epKasa U co
CBEKETIOAYIEHHBIM
ruaporcuaoMm Meau(Il) mpu
HarpeBaHHH, KaK
Ka4yeCTBEHHbIE pPeaKIIUU Ha
aAbAETHbI
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Kap6oHoBbIe
KHCAOTEI

l'omoaorudeckuil pan IpeaeAbHBIX
OZIHOOCHOBHBIX KapbOHOBBIX
KUCAOT. 2KUpHBIE KHCAOTHI.
XuUMHYECKHE CBOMCTBaA
KapbOOHOBBIX KHUCAOT. [loayueHue u
IIpUMEHEHNE MypaBbUHOHN U
YKCYCHOH KHCAOT.

XapakTepu3oBaTh CTPOEHHUE,
CBOMCTBA, CIOCOOBI ITIOAYYIEHUST U
obAacTH TpUMEHEHUS
MypPaBBHUHOMN U YKCYCHOM KHCAOT.
Pazanugate ob1riee, ocobeHHOE U
€IUHUYHOE B CTPOEHUH U
CBOHMCTBaX OPraHUYEeCKUX
(MypaBbUHON U YKCYCHOH) U
HEOpraHUYeCKHUX KHCAOT.
HabaronaTs, IpoBOAUTS,
OITHCBHIBATh U (PUKCUPOBATH
Pe3yAbTaThI JEMOHCTPAIIMOHHOI'0
U Aa60paTOPHOTO XUMUIECKUX
9KCIIEPUMEHTOB.

CobAroiaTh IpaBUAa
9KOAOTHYECKU I'PAMOTHOIO U
Ge3omacHOro obpaleHud ¢
KapbOHOBBIMH KHUCAOTAMU

O06pasiibl MypaBbHHOM,
YKCYCHOM, IIaABMUTHUHOBOU U
CTEAPHHOBOMN KHUCAOT U UX
PacTBOPHUMOCTEH B BOJE

XuMu4deckKue
CcBoOMcCTBA
YKCyCHOM
KHUCAOTBI

8§12
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CAOXKHEBIE
acdupsl. 2KHpb1

Peakiug srepudukanmu.
CaoxxHbIe 2¢pupsbl. 2Kuphbl, ux
COCTaB U THAPOAU3 (KHCAOTHBIN U
meaogHot). Meiaa. 'mgpupoBanme
KHUPOB.

OnuceIBaTh peakiivu
3TEePUPHUKAIINU KaK 00paTUMOH
OOMEHHBIH IPOIIECC MEXKIY
KHCAOTaMH U CITUPTAMH.
XapakTepu3oBaTh CTPOEHUE,
CBOMCTBA, CIIOCOOBI IIOAYYEHUS U
00AaCTH IPUMEHEHHUS JKUPOB.
YcraHaBAMBaATH 3aBUCUMOCTD
MeXIy (PU3HYECKUMHU
CBOMCTBaMH XKUPOB, COCTaBOM HUX
MOAEKYA U IIPOUCXOXKIEHHUEM.

U [IPOU3BOLCTBO TBEPIBIX JKUPOB
Ha OCHOBE PACTHUTEABLHBIX MacCeA.
HabAronmaTh, TpOBOAUTE,
OIHUCHIBATh U (PUKCHUPOBATH
PEe3yABTATHI AEMOHCTPAIIMOHHOTO
U Aab0PaTOPHOTO XUMHUIECKUX
9KCIEPUMEHTOB

KoAAeKITHS CAOKHBIX
a¢gupoB. KoaseKITus KHUPOB.
OO6pa3sne! TBEPOOro U
JKHOKOTO MBIAA.

OmnpeneseHue
HETIPeaeABHOCT
u
PacCTUTEABHOTO
Macaa

§ 13
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YraeBoabl

YraeBoapl. MoHOCaxXapUabl.
I'Aroko03a Kak aabaerU0CIUPT.
Cop6ut. MOAOYHOKHCAOE U

OnpeneAsTs IPUHAIAEKHOCTD
OpPTaHUYECKUX COEIUHEHUH K
YTA€BOJAM.

AAbneTHAHBbIE CBOMCTBA U
cBolicTBa MHOTOAQTOMHBIX
CIIHPTOB T'AIOKO3bI B

NaroroBaeHue
KpaxMaAbHOT'O
KAEHCcTEpa.

§ 14-
15




coupTtoBoe OpoxkeHre. POTOCHHTES.
Hucaxapunpl. Caxapo3sa.
[Toancaxapuabl: KpaxMaa,

PazanyaTs MOHO-, IU- U
TIOAMCAaXapPUIbI TI0 UX
CITOCOOHOCTH K THAPOAU3Y.

PeaKIUgx C THAPOKCUIOM
meqnu(ll). UnenTudpurarysa
KpaxMaaa.

UpenTndukarg
U KpaxMasa
Kak

IIEAAFOAO3A. [TpuBOAUTE IPHUMEPHI KOMIIOHEHTAa
IIpencTaBUTEAEH KaxK0H IpyIIIbI HEKOTOPBIX
YTAEBOIOB. IIPOAYKTOB
HabaromaTe, mIpoBOOUTE, IUTaHUS
OITHCBHIBATH U (PUKCHUPOBATH
PEe3yABTATHI AEMOHCTPAIIMOHHOTO
U Aab0paTOPHOTO XUMUIECKUX
5KCHEPUMEHTOB
23 | AMHHBI AMuHOTrpymnna. AMHUHEI ITpefesbHble | OIpeneAdTs IPUHAIAECKHOCTD [Toptpetr H. H. 3ununa. UsrotoBaenne | §16
U apoMaTH4decKHe. AHHUAWH. OPTaHHUYECKOTO COEIUHEHHUI K Koaaek1iya aHUAMHOBBIX MozeaeH
IToayueHue amuHOB. Peakiiusa aMHHaM Ha OCHOBE aHaAH3a KpacHUTeAEH. MOAEKYA
3uHKnHa. XUMHYEeCKHEe CBOHMCTBA U cocTaBa €ro MOAEKYA. aMHHOB
IpUMeHeHNe aMHUHOB. XapakTepusoBaTh CTPOEHHE,
CBOMCTBA, CIIOCOOBI ITOAYIEHUST U
obAacTH MpUMEHEeHUS aHUAHHA.
ApPryMEeHTHPOBATBh YyBCTBO
TOPAOCTH 3a JOCTUKEHUS
OTE€4E€CTBEHHOMN OPraHU4€eCKON
XUMHH.
CobaromaTs mpaBraa 0€30I1aCHOTO
obpallleHHUda ¢ aHUAWHOM U
KPacCHUTEAdIMH Ha €ro OCHOBE
24 | AMHHOKHCAOT AMHHOKHCAOTBI, COCTaB UX MOAEKYA | OmpeneadTs IPUHAIAEKHOCTD - UsroroBaenue | § 17
BI. U CBOHCTBa, KaK aM(OTEPHBIX OPTaHHUYECKOTO COEIUHEHUSI K MOZEAN
OPTaHUYECKHUX COeIUHEHUH. aMHHOKHCAOTaAM Ha OCHOBE MOAEKYABI
FannyH, Kak IIpeacTaBUTEAD aHaAN3a COCTaBa UX MOAEKYA. TAHIIHA
aMHHOKHCAOT. [loaydeHue XapakTepHu3oBaTh CBOMCTBA
TIOAWIIETHI0B pPeaKIluei aMHHOKHCAOT KaK aM(@OTepPHBIX
noAMKoOHAeHcarmu. [louarue o COEMHEHUH.
IEIITHAHON CBI3H. Pasanuats peakiuu
IIOAMKOHEHCAIIUU U IENTHUAHbIE
CBSI3HU
25 | Beaku CrpoeHre MOAEKYA O€AKOB: XapakTepu3oBaTh COCTaB, KauecTBeHHBIE peakIIl Ha - §17,
nepBUYHAasl, BTOPUYHAS U CTPOEHHE, CTPYKTYPYy U CBoOHcTBa | OeAKH. 18, 19

TPeTH4YHas CTPYKTYPBI.
KaugecTBeHHbIE peakIiuy Ha 6eAKH,

OEeAKOB.
UnenTuduiinpoBaTs 0€AKH.




UX THAPOAU3, feHaTypalusd 1
6rosormueckue (OyHKITHU.

OmnuceIBaTL GMOAOTOYECKHE
cBoOMcTBa OEAKOB Ha OCHOBE
MEXIIPEIMETHBIX CBI3€M XUMUH U
OHOAOTHH

26 | IlpakTuyeckaa | UneHTudHKaINg OpraHUYEeCKUX [IpoBoauTh, HAOAIOIATE U - ITP
pabora Ne 1. COEJUHEHUH OIUCBHIBATh XMMHUYECKUN Nel
UnenTudukary 3KCIIEPUMEHT JIAS
uda IIOATBEPKAEHUSA CTPOEHUS U
OpPTaHUYEeCKUX CBOMCTB Pa3AHMYHBIX
COeMHEHUH OpPTaHWUYECKHX COEOIUHEHUH, a

TaKXKe UX UAEHTU(PUKAIIUN C
IIOMOIIBI0 Ka4E€CTBEHHBIX
peakuui

27 | IloBropenue u | TectTupoBaHUe, pelIeHUE 3a1a4 U BBIOAHATE TECTHI, pelIaTh - 8§ 9-20
obob1eHne YIIpaxkHEHHH 110 TeMe 3a1a49M U yIIPaKHEHHUS 110 TEME.

[IpoBOAUTE OLIEHKY COOCTBEHHBIX
JOCTUKEHUH B YCBOEHUHU TEMBI.
KoppekTrupoBaThk CBOU 3HAHUSI B
COOTBETCTBUHU C MAQHUPYEMBIM
PEe3yABTATOM

28 | KouTpoarHasa TectupoBaHue, pelIeHne 3a1a4 U BBINTOAHATE TECTEHI, pelIaTh - 8§ 9-20
pabota No2 yIIpaskHEeHUH 110 TeMe 3aa4y U yIIPasKHEHUs I10 TEME.
«Kucaopon- u
a30oTcoaepIKaIll
ue
OpTaHUYEeCKHE
COEMHEHHUI»

Tema 4. HcKycCTBEeHHbIEe H CHHTETHYECKHEe NMMOAHMeEDPHI (5 uy)

29 | Buorexnoaoru | PasBurue 6norexHoaoruu. Tpu OOBSCHATE, YTO TaKOe BuneodparMeHTHI 1 caaiib] §21
g HallpaBA€HUS OHMOTEXHOAOTHH: OHMOTEXHOAOT'HS, TeHHAas (HAU 10 OMOTEeXHOAOTHH U

reHHad (MAM TeHeTH4YecKasi)
UHXKEHEepPHs; KACTOYHAs
HHXKEeHepHsd; O1osormdecKas
HHXKEHepHd. [eHeTH4ecKu
MoauOUITMPOBAHHbIE OPTaHU3MbI
(CMO) u TpaHcreHHad IPOAYKIIHS.
Kaonuposanue.
NmMmobuan3oBaHHBIE (PEPMEHTHI U
UX IIPUMEHEHHUE.

reHeTHYecKas) HHXKEeHepHd,
KAETOYHAsS WHIKEHEePHS,
Oroaormueckass HHKEHepHd,
KAOHHPOBaHUE,
MMMOGOHAN30BaHHbIE (DEPMEHTHI.
XapakTepHu3oBaTh POAB
OGHOTEXHOAOTHH B PEIeHUH
IIPOIOBOABCTBEHHOM ITPOOGAEMBI 1
COXPaHEHHH 3/I0POBbsl YeAOBEKA

HUMMOOHUAN30BAHHBLIM
depmeHTaM




30 | IToaumepsl Kaaccuduranysa moAnMeposB. KaaccudunpoBaTs IIoAUMEpPHI Koaaeknyga moanMepos. 8§22
HckyccTBEHHBIE TTIOAUMEPHI: 10 Pa3AWYHBIM OCHOBAHUSIM. KoAAeKITHS CHHTETHYECKUX
LEAAYAOU, alleTaTHBIH IIEAK, PazamyaTh HCKyCCTBEHHBIE IIOAUMEPOB U HU3AEAW U3 HUX
BHCKO3a, IIeAAOdaH. TIOAUMEPBI, KAQCCU(DPUITUPOBATH
UX U UAAIOCTPHUPOBATE I'PYIIIIbI
IIOAUMEPOB IIpUMEpPaMU.
YcraHaBAUBATE CBA3U MEXIY
CBOMCTBaMH IIOAUMEPOB U
00AaCTIMHU UX IPUMEHEHUS]
31 | Cuurerudecku | [loaumepuzanuda u PazanyaTs moanMepHU3alivio 1 KoaaeKIusg cHHTEeTHYECKHUX 8§ 22
€ TIOAUMEePbI TIOAUKOHAEHCAIid, KaK CIIOCOObI TIOAMKOHIEHCAIIHIO. IIOAMMEPOB: ITAACTMAacC U
IOAYYEHUS TIOAUMEPOB. [IpuBOANUTE TPUMEPHI ITUX BOAOKOH U U3MEAUN M3 HUX
CuHTEeTHYeCKHE KayJIyKH. CIIOCO0OOB ITOAYYEHHS ITOAUMEPOB.
[Moauctupoa, TepAOH U OnucbIBaTh CHHTETHYECKHE
TIOAVBUHUAXAOPHU, KaK Kay4dyKH, IAACTMAacCChI 1 BOAOKHA
IIpeacTaBUTEAN IIAACTMACC. Ha OCHOBE CBSI3U CBOMCTBa —
CuHTeTHYeCKHe BOAOKHA: KaIllpoH, IpUMEHEHUEe
HaMWAOH, KEBAAD, AABCaH.
32 | IIpaktuyeckada | Pacmo3HaBaHue maacTMacc U [TpoBoaUTE, HAOAIOAATE U - TP
pabora Ne 2 BOAOKOH OIIHCHIBATH XUMUYECKUMU No2
SKCIIEPUMEHT IAS
UAEHTHU(PUKAIINY [TAACTMAaCC U
BOAOKOH C IIOMOIIIBIO
Ka4veCTBEHHBIX PeaKkIlnui
33 | [loBTOpeHue u obobiIeHMe Kypca. [TonBegeHne HTOroB y4eOHOT0 roaa.
34 | PesepBHOE
BpeMs

Hroro 34 uaca (14 B Hezearo)
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