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[NosicauTenbHas 3amiucka

B ocHOBY naHHO# pabouei mporpaMMbl osoxkeHa aBTopckas nmporpamma O.C. ['abpuensna «Xumus» 10 xinace (Mocksa, poda, 2013) st odygaronmxcs 10 kmacco
00111e00pa30BaTENBHBIX yupekacHUl. [IporpamMmma opueHTHpPOBaHA Ha Hcnonb3oBanue yueOnuka: ['adbpuensn O.C. «Xumus 10 xnacc. ba3oBsiil ypoBeHs)», Ipoda 2020 1.

B coorserctim ¢ OO COO MBOY JIOTOBCKOM COILI yueGubiM mianom MBOY JIOTOBCKOH COILLI B crcTeMe MpeIMeToB 061eo6pa3oBaTe/bHOI MIKOMI IPEIMET XUMHS
TIPENICTaBIICH B IPeAMETHON obnacTu «EcTecTBeHHO-HAYUHBIE ITPEAMEThI». YPOBEHb H3ydeHUs MpeaMeTa — 6a3oBbIit. Obmiee uncio yaeOHbIx YacoB B 10 kimacce 68 4. (2 yaca B
HEZICIIO).

Cpok peanuzanuu nporpammsel — 1 Tof.

[Tnanupyemsbie pe3ynbTaTbl OCBOSHHUS yueOHOTo IpeaMeTa

Wzyuenne xumuu B 10 Ki1acce HanpaBiI€HO Ha TOCTHXKEHHE CIIEAYIOUIUX Pe3yIbTaToB:

JInmunocTHBIE:

B IIEHHOCTHO-OPUEHTAIIMOHHOH c(hepe — YYBCTBO T'OP/IOCTH 32 POCCHICKYIO XUMUUECKYIO HAyKy, TYMaHH3M, OTHOILICHUE K TPY/Y, LIEJIeyCTPEMIICHHOCTD;

B TPY/IOBOI1 chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JaJIbHEHIIIEH 00pa3oBaTelibHON U MPOodecCHOHaIbHON TPACKTOPHH;

B TI03HABATEIBHON (KOTHUTHBHOMN, HHTEIIEKTYaIbHON) chepe — yMeHHe YIpaBIsTh CBOSH MO3HABATENBHOM JAESTELHOCTBHIO.

MeranpeaMmeTHsle:

HCIIOJIB30BAHHUEC yMeHI/II‘/II W HAaBBIKOB pa3JIMYHbIX BUJIOB MMO3HaBaTEILHOM JACATCIIBHOCTU, TPUMEHEHNE OCHOBHBIX METO/I0B MMO3HAHUA (CI/ICTCMHO-I/IHd)OpMaLII/IOHHI:Jﬁ aHaJIu3,
MOJICTTUPOBAaHNE) [T U3YUEHHS PA3IUYHBIX CTOPOH OKpY>KaoIIei 1eHCTBUTENbHOCTH;

HCIIONB30BAaHUE OCHOBHBIX MHTEIUICKTYaIbHBIX ONEpanyii: (opMyITHpOBaHUE THUIIOTE3, aHAIN3 M CHHTE3, CPaBHEHUE, 0000IeHHe, CUCTeMaTH3alus, BEIBICHHE IPUYHHHO-
CIIEJICTBEHHBIX CBA3EH, IIOMCK aHAJIOIOB;

YMEHHE T'eHepUpOBaTh HIEH U ONPEAENATh CPEICTBA, HEOOXOMUMBIE UL X Pealn3aluy;

YMEHHE ONpeNesaTh ey U 3a7a4i JeATeIbHOCTH, BHIOMpATh CPENICTBA PeAIM3aLliY 1IN U IPUMEHSTh UX Ha IIPAKTHKE;

UCIIONB30BAaHNE PA3TIMYHBIX CTOYHUKOB JUISl MTOTYYSHUsI XUMHYECKOH HH(POpMaLnK, TIOHUMaHUe 3aBUCUMOCTH COAEpKaHuA 1 (OPMBI IPEACTABICHU HHPOPMALIMHI OT LIeJIeH
KOMMYHHKAIIUH U aJIpecaTa.

IIpenmerHslie:

1. B no3naBatenbHol chepe:

JlaBaTh ONPEIENICHNS U3yYEHHBIM IIOHATHSAM;

OITUCHIBATH IEMOHCTPAIIMOHHBIE X CAMOCTOSITENbHO POBEACHHbIE AKCIIEPUMEHTHI, UCTIONb3Ys I ATOTO ECTECTBEHHBIN (PYCCKUil, POIHOMN) A3bIK U A3bIK XUMUH;
OIKCBIBATH U PA3INYaTh U3y4EHHBIE KIACChl HEOPTaHUYECKUX U OPTaHMYECKUX COEIUHEHNN, XUMUYECKUE PEAKIINY;

KJIIaCCU(HIIPOBATH N3yIECHHBIE OOBEKTHI U SBICHUS;

HaOII0JaTh IEMOHCTPUPYEMBIE U CAMOCTOSITENBHO POBOIMMBIE OITBITHI, XUMUYECKHE PEAKINH, IPOTEKAIOLINE B IIPHPOJIE U B OBITY;

JIeTaTh BBIBOZBI ¥ YMO3AK/IIOUECHHS U3 HAOMIOACHHH, N3YUEHHBIX XMMUYECKHX 3aKOHOMEPHOCTEN, MPOrHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BELIECTB 110 aHAJOTHUH CO CBOMCTBAMHU
H3Yy4EHHBIX;

CTPYKTYPHPOBaTh H3y4E€HHBIN MaTepHAa;

HMHTEPIPETHPOBATh XUMHUUYECKYIO HH(pOpMAaNHio, MOTYIEeHHYIO U3 APYTHUX UCTOYHUKOB;

OIMCBIBATH CTPOCHHE aTOMOB 3JeMeHTOB [—IV meprona ¢ HCroap30BaHUEM JIEKTPOHHBIX KOH(PHUTYpAIHA aTOMOB;

MOJIEIUPOBATh CTPOCHUE MPOCTENIUX MOJIEKYII HEOPTaHMUECKUX U OPTaHUYECKHX BEILECTB, KPUCTAILIOB;

2. B neHHOCTHO-OpHEHTAIIOHHOM cepe:

v'yMeHHE aHATM3UPOBATH U OIIEHUBATH TIOCIEACTBHS TSl OKPYXKAIOIIEH Cpeibl OBITOBON U IPOU3BOICTBEHHOM JICATEBHOCTH YENIOBEKA, CBSI3AHHOM C 11epepabOTKOi BEIIECTB;
3. B tpynoBoii chepe:

v (hOpMHUPOBaHKE HABBIKOB MPOBOUTH XUMUYECKUN DKCIIEPHUMEHT;



4. B cdepe puznyeckoil KynbTyphl:

OKa3bIBaTh MEPBYIO TOMOIIL TIPH OTPABJICHUSIX, 0XKOTaX M JPYTHX TPaBMaX, CBI3aHHBIX C BEIMICCTBAMH U JJA0OPATOPHBIM 000PYIOBAHUCM.

Conepixanue y9eOHOro IpeaMera

Beenenue (1 1)

MeTOoOABHaY4YHOT O O3 Ha HHU 1. HabmoneHue, npeanonoxenue, rumoresa. [louck 3akoHoMepHocTel. HaydHbiit sxcniepuMeHT. BeiBog.

JemoncTpanuu. BuneohparMeHThI, CIaliabl ¢ N300paKEHUSAMU XUMUYECKOH JTa00PaTOPHH, TPOBEACHHUSI XUMHUYCCKOT'O SKCIIEPUMEHTA.

[IpenMeTHbIC pe3ynbTaThl 00yUeHUs, (GOPMUPYEMBIC TIPU U3YUCHUH paszieiia: 3HaTh/TIOHUMATh MOHATHS: THIIOTE3a, HAYUHBIA HKCIICPUMEHT, HAyJYHbIC METOBI TIO3HAHUS BEIICCTB U
SIBJICHUM.

JInuHOCTHBIC pe3yibTaThl, (GopMUpyEMBbIC TIPU U3YUCHUH pa3jiera: YyBCTBO TOPIAOCTH 32 POCCHICKYIO HAyKy, BKJIAJl PYCCKHX YUEHBIX B PA3BUTHE XHUMUU.

MeranpeaMeTHbIe pe3ybTaThl, (OpMHUpPYEMbIE PH U3YYCHUH pPa3/iena;

[To3HaBarenbHbie Y Y]] - YMeEHHE ONIPEaeNaTh MOHATHUS, CO3/1aBaTh 0000IICHNUS, YCTaHABINBATh aHAJIOTHH, KJIAaCCU(UIIMPOBATh, CAMOCTOSATEIILHO BEIOUPATh OCHOBAHHS U KPUTEPUU
JUTSL KITAaCCU(DHUKAIIMY, YCTaHABIMBATh IPUYHUHHO-CIIE/ICTBEHHBIE CBS3H.

PerynstuBHble Y'Y/ - YMeHHe caMOCTOSATENBHO ONPEIEIATh eIM CBOETO 00y4YEeHUs, CTaBUTh U (POPMYIMPOBATH LISl ceOs HOBBIE 3a/1a4K B yueOe.

KommynukatuBHble Y V]]- YMeHHe opraHu30BbIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JIESATENLHOCTD C YUUTENIEM M CBEPCTHUKAMU; paboTaTh MHIUBHIYaJIbHO U B TPYIIIIE.

Tema 1. Teopust CTpOCHHUS OPraHUYECKUX CoequHEeHU (6 1)

TeopusscTpoeHUAOpPTraHUYECKUX COEAUHeEHHU . [Ipeamer oprannueckoil xumuu. MecTo U 3HaU€HUE OPraHUYECKON XMMUU B CUCTEME ECTECTBEHHBIX HaYK.
BanentHocts. Xumudeckoe crpoenue. OCHOBHBIE TIOJIOKEHUSI TEOPUH CTPOCHUS OPTAaHUUECKUX COCMHEHUH. YTIIEPOIHBIN CKeJIeT OpraHnYecKoil Monekysl. KpaTHocTh
XUMUYECKOH CBs3U. M30Mepus U U30MEPBI.

Hemonctparuu. [TnaBnenue, o0yrnuBanue 1 rOpeHUe OpraHMYECKUX BEIIECTB. Moaenu MOIeKyll IpeJcTaBUTeNeil pa3IudHbIX KJIACCOB OPTaHUYECKUX COCANHEHHH.
JlaGopatophbie onbiTel. 1. OnpereneHre 3IeMEHTHOTO COCTaBa OPraHUYECKUX COeMHEeHHH. 2. M3roToBieHne MoJiesieil MOJIEKYJ OpraHHYeCKHX COCANHEHUI.

IpenmeTHble pe3yabTaThl 00y4eHHs, POPMUPYEMBIC IPU U3YYEHUH Pa3zelia: 3HaTh/TIOHMMaTh XMMHYECKHE MTOHATHS: BEIECTBA MOJIEKYIIIPHOTO 1 HEMOJIEKYJIIPHOTO CTPOCHHUSL.
3HaTh O IPUYUHAX BBIIEICHUS] OPraHUIECKON XUMUHU B CAMOCTOSTEIbHYIO HAyKY, TEOPHUH BUTAIM3MAa, O POJIM OPraHUYECKON XMMUH B CHCTEME €CTECTBEHHBIX HAayK, KPAaTKUI odepk
WCTOPHUH PA3BUTHUS OPraHMYECKOH XUMHUH. 3HATh OCHOBHBIE ONOKeHUs Teopuu A.M. Byteposa. Bianers NoHATHEM «BaICHTHOCTBY», «CTPYKTypHas GopMyiIay» ONMpenessTh
BaJICHTHOCTH YITIEPOZIA, BOJOPO/A, CEPBI, a30Ta B COEIUHEHUX, CPABHUBATh MOHATHE «BAJICHTHOCTBY U «CTENEHb OKUCICHHUS, U3TOTABIMBATh IIAPOCTEP)KHEBBIE MOJIEIIN MOJIEKYI,
3HATh NPEIIIOCHUIKNA TEOPHU CTPOESHUS: paboThI MpeecTBeHHUKOB, padoThl A.Kekyne u A.Kynepa , UMeTh TIOHATHE O TOMOJIOTHH ¥ roMoriorax. OnpenensiTh XMMHYeCKOe CTPOSHHE
Kak MOPS/I0K COCMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTHU. 3HaTh paboTsl A.M.ByTineposa, UMeTh OHATHE O U30MEPHHU U n3oMepax. IMeTh MoHATHE O B3aHMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX OPraHWYECKUX BEIECTB M BIMSHUU 3TOT0 B3aUMOJCHCTBUS HA XUMHUECKHE CBOWCTBA BELIECTB. YMETh 3alMCHIBATH MOJIEKYISIPHBIE U CTPYKTYpHBIE
(OpMYITBI H30MEPOB ¥ TOMOJIOTOB, (POPMYITHPOBATh TIOJIOKEHHUS TEOPHHU CTPOSHUS OpraHndeckux BemecTs A.M.ByTiepoBa. 3HaTh aaropuTM perieHus 3a1ad, yMeTh pellaTh 3a1a4n
Ha onpezereHre GopMyll OpraHMIECKHX COEIUHEHU 110 MACCOBOM JI0JIE XUM. SJIEMEHTOB.

MeranpeaMeTHble pe3ylsTaThl, GopMUpyeMble IPH H3Y4CHHN pa3ziena:

IToznaBarenpabie Y Y] - YMEHHE ONpenesaTh MOHITHS, CO3JaBaTh 0O0OLICHNUS, YCTAHABINBATH AHAJIOTHH, KIIACCU(PUIIMPOBATh, CAMOCTOATENIFHO BRIOMPATh OCHOBAHUS U KPUTEPHU
JUTS KIIaCCU(DHUKALIUH, YCTaHABIUBATH IIPUYNHHO-CIIEACTBEHHBIE CBSI3H

PerymsaruBabie YV V]I - YMeHHE CaMOCTOSITENEHO ONPEACIATE [ENH CBOEro 00yUeHHs, CTABUTH M (POPMYITHPOBATE IS ce0s HOBEIE 3a/1a9H B yueoe.

KommynunkarusHble Y Y][- YMeHNe OpraHM30BBIBaTh y4€OHOE COTPYAHNIECTBO HCOBMECTHYIO ICSTENBHOCTD C YIUTENEM U CBEPCTHUKAMM; paboTaTh MHANBUIYAIBHO U B TPYIIIE.
JImgHOCTHBIE pe3ynbTaThl, (POPMHUPYEMBIE PH N3YyIEHUH Pasjieia: TyBCTBO TOPJOCTH 32 POCCHHICKYIO HayKy, BKJIAJ PYCCKMX yIEHBIX B Pa3BUTHE XUMHUH. (hopMupoBaHme
OTBETCTBEHHOT'O OTHOIIEHMS K YIE€HHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYJaIOIIMXCS K CAMOPa3BUTHIO M CAMOOOPa30BaHHUIO HA OCHOBE MOTHBALMH K OOYIECHHMIO M O3HAHUIO.

Tema 2. YTI€BOIOPOIBI ¥ UX MPUPOAHBIE HCTOUHUKH (17 1)
A 11 x a H bl [IpupoaHsIii Ta3, €ro cocTaB ¥ NPUMEHEHHE KaK HCTOYHHKA SHEPTHH M XMMHUYECKOTO CHIPbs. | OMONIOrHYecKni psi MpeieNIbHBIX YIIeBOI0poAoB. M3omepus u



HOMEHKIIATypa alkaHOB. MeTaH U 3TaH Kak MpeCTaBUTENH ankaHoB. CBOICTBa (TOpeHHe, peakiuy 3aMelleHs, THPOoJn3, Aeruapuposanue). [Ipumenenne. Kpekunr u
M30MepHU3alysl aTKaHOB. AJIKWIIBHBIE paIiKaiibl. MexaHn3M CBOOOIHOPAIUKAIBHOTO TaIOTeHUPOBAHUSI aJTKaHOB.
A 11 X € H bI. DTWJIEH KaK MPEe/ICTaBUTENb aNKeHOB. [loaydeHre sTiuiieHa B IPOMBIIIUIEHHOCTH (JIernApupOBaHKe 3TaHa) U B JabopaTopuu (neruaparaims staHona). CBoiicTBa
(ropenue, OpoMHpoOBaHUE, THAPATALNS, TOTUMEpU3alMs, oKiciIeHre pacteopoM KMnO4) u npumenenue stuiena. [lommaturen. [ponunen. CtepeoperynspHOCTh MOIUMepa.
OCHOBHBIE NOHATHSA XUMUHU BBICOKOMOJIEKYJIIPHBIX COSIMHEHUI. Peakuiun nonumepusanum.
1 v e H b1. Byranuen u u3onpeH Kak NpeICTaBUTENN AUEHOB. Peakuny nprucoeIMHEeHHs C yHacTHEM CONPSDKEHHBIX TMEHOB (OpOMHUpOBaHKE, TOTHMEpU3aIs,
THAPOTaIOreHUPOBaHKE, THAPUPOBaHKe). HaTypanbHbli # CHHTETHYECKHI KaydyKH. Pe3uHa.
A 1 XK ¥ H bl. AIETHJIEH KaK NPe/ICTaBUTENb aNKUHOB. [loiyueHne aneTnineHa KapOHIHBIM U METaHOBBIM criocobamu. [lomydenue kapoua kanpuus. CBolicTBa (TopeHue,
OpoMHpOBaHHUE, THApATALHS, TPUMEPU3aLKs) U IPUMEHEHHE alleTUIICHA.
A p e H bI. benson kak npencraBurens apeHoB. CoBpeMeHHBIE MPEJCTaBIIeHNs 0 CTpoeHun OeH3omna. CBolicTBa OeH30a (ropeHre, HUTpoBaHHe, OPOMHUPOBAHHUE) M €ro IPUMEHEHHE.
HedbrrucnocobreenepepabdorTku. CocraB Hedru. [lepepaborka HeTH: IeperoHKa U KpeKUHT. PudgopmMuHr HU3KOCOPTHBIX HedrenpoaykToB. [ToHsITHE 00 OKTAaHOBOM
qHCIIe.
JHemonctpanuu. ['openue Merana, sTuiieHa, aneruiena. OTHOIIEHHE MeTaHa, STHICHa, alleTHiIeHa 1 OeH30I1a K pacTBOpaM IiepMaHraHara Kainust 1 OpoMHoit Boe. [Tonyuenne
STHUJIEHA peaKIMel NeruIpaTaluy STaHola, alleTHIeHa — THAPOIN30M KapOuaa Kanbiys. PaznoxkeHne kaydyka Ipy HarpeBaHUH, UCTIBITAaHKUE MTPOAYKTOB PA3JIOKEHUs Ha
HenpeaenbHocTh. Komtekiums 00pa3noB HedTr 1 HeTEenpoayKTOB.
JlaGopatophbie onbIThl. 3. OOHapyKeHHe HelpelelIbHBIX COeIMHEeHUI B )KuIKuX Hedrenponykrax. 4. [lodyueHue u cBoiictBa auermwieHa. 5. O3HakomiieHue ¢ komekiuein «Hedtsb
U MIPOJIYKTHI €€ nepepabOTKu».
IIpenveTHbIe pe3ybTaThl, GOpMHUPYEMbIE IPU U3YYEHHHU pa3esa: ONpeneaTh IPHHAIIEKHOCTh OPraHUYECKOT0 COSAUHEHHS K ONPEAEIEHHOMY KJIacCy yIIeBOLOPOI0B, yMETh
OOBSICHATH CBOICTBA BELIECTB Ha OCHOBE aHAJM3a COCTaBa M CTPOEHMS MOJIEKYN, YMEHHUE IPOrHO3MPOBATh XUMHYECKHE CBOHCTBA BELIECTB, OOBSICHATh YCIOBUS MIPOTEKAHUS
peakiyii, 3HaTh 001aCTH MPUMEHEHHs BELIECTB. XapaKTepH30BaTh COCTAB U OCHOBHBIC HAIIPABIICHUS UCIIONB30BAHUS U IIEpepadOTKH MPUPOIHBIX HCTOYHUKOB YITIEBOJOPOIOB.
JlnaHOCTHBIE pe3ynbTaThl, GopMuUpyeMble IPH U3YUEHUH pa3zena: GopMUpPOBaHHE OCHOB 3KOJIOTUYECKON KYIBTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOIOTHYECKOTO
MBIIUICHHUS; Pa3BUTHE OIBITA SKOJIOTUYECKH OPUEHTUPOBAHHOHN Pe(ICKCUBHOOLICHOYHOM U MPAKTUYECKON IeATeIbHOCTH B )KU3HEHHBIX CUTYallUsIX; OCO3HAHHBIN BBIOOD U
MOCTPOCHUE JabHelIel HHUBUAYaIbHON TPAeKTOPHK 00pa3oBaHus Ha 0a3e OPUSHTHPOBKHU B MHpE Npodeccuil U MpodhecCHOHATBHBIX TPEIIIOYTEHHUH.
MeranpeaMeTHble pe3yasTaThl, GOpMHUpYEMbIe IPH H3YYEHHHU pa3ziena:
INTo3HaBarenbHble Y Y]I— CMBICIOBOE YTEHHE, YMEHHE ONPEACIIATH IOHATHS, CO31aBaTh 00OOMIEHNs, YCTaHABIMBATh AHAJIOTHH, KIIAaCCH(HUIPOBATh, CAMOCTOSTEILHO BEIOMPATD
OCHOBAHUS ¥ KPUTEPUH I KIacCU(UKaLiK, YCTaHABINBATh IPUYNHHO-CIICACTBEHHBIE CBSI3H, YMEHHE CO3/1aBaTh, IPUMEHATH U IIPeo0pa3OBIBATH 3HAKH U CHMBOJIBI, MOIETH
CXEMBI [UISl pelIeHns Y4eOHBIX U [T03HABaTeIbHBIX 3a1a4. YMEHHE IPOBONUTH, HAOIIONATh U OMUCHIBATH XUMHUYECKUH KCTIIEpUMEHT. OOBSICHATD (PH3UIECKHE CBOHCTBA BEILIECTB B
3aBHCHMOCTH OT COCTaBa M CTPOEHHSI.
Perynsatusable YVY/I - YMeHHE CaMOCTOSITEIEHO ONPENENATH LETU CBOEro 00y4eH s, CTaBUTh U (pOpMyITMpoBaTh 17151 ceOsl HOBBIE 3aJja4u B ydeOe, yMEHHE COOTHOCHTH CBOU
JEHCTBHUS C IUNIAHUPYEMBIMH PE3YJIBTaTaMH, OCYIECTBIIATH KOHTPOIb CBOEH JEATENFHOCTH B IIPOIIECCE JOCTIDKEHUS PE3YIbTaTa.
Kommynunkarusasie Y'Y/ - YMeHne opraHn30BBIBaTh ya4eOHOE COTPYAHUIECTBO H

COBMECTHYIO JIEATEILHOCTD C YUUTEIEM U CBEPCTHUKAMU; pad0TaTh HHINBUIYAJIbHO U B TPYIIIIE, @DopMHpOBaHUE U Pa3BUTHE IKOTOTUYECKOTO MBIIIJICHHS, yMEHHUE
TIPUMEHSTD €r0 B MO3HABATENHHOM, KOMMYHUKATHBHOM, COITMAIBHON TIPAKTHKE U PO(EeCCHOHANBHON OPHUEHTAITUH

Tema 3. Kucmopocozepskamine opranndeckue coequtenus (19 )

C 1 u p T 5. MeTaHON U 3TAHOJ KaK HMPEICTAaBUTENN MPEICTbHBIX OHOATOMHBIX cupToB. CBOWCTBA 3TaHONA (TOPEHNE, OKHCIEHHE B aibaeru, Aeruaparanys). [lomyaenne
(6porkeHHEM TITFOKO3bI U TUApPATALUEH STHICHA) M IIPUMEHEHUE 3TaHOIa. DTHICHITIMKONb. [ THIeprH KaK elle OJWH NPeACTaBUTEh MHOTOATOMHBIX CIIUPTOB. KauecTBenHas
peaxmms Ha MHOroatoMHbie criupThl. @ e H o 1. [Tomydenne denona n3 kameHHOro yris. KameHHBII yromns U ero ucmnonb3oBaHne. KokcoBaHre KaMEHHOTO YIS, BaKHEHIITIE
MIPOAYKTHl KOKCOXMMUYECKOT 0 MMPOM3BOACTBA. B3anmHOe BiIMsiHNE aTOMOB B MOJIeKyIe (eHoma (B3auMoecTBHE ¢ OpOMHOM BOJION M THAPOKCHAOM Hatpus). Ilomydenne
npuMeHeHune QeHona.



Anbaeruasl. QopManbIeru 1 aneTaibIeru]] Kak MpeACcTaBuTeNH anbaeruoB. [lonsaTe o ketonax. CBoHCTBA (peaKiysi OKUCICHHS B KUCIOTY U BOCCTAaHOBJICHHS B CITUPT,
peaxis moJuKoHAeHcaImu GopManbaeruaa ¢ genoiaoM). [TomydeHne (OKUCICHIEM CITUPTOB) U MIPUMEHEHUE opMaibIerua 1 aneranpaeruaa. OenomodopmansaeruaHbe
TUIacTMacchl. TepMOIUTaCTUYHOCTD U TEPMOPEAKTUBHOCTb.

KapOoHOBBI€KHCIOTBHL YKCycHast KUCIIOTa KaK ITPEACTaBUTENb MIPEAEIBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. CBOWCTBA YKCYCHOM KHCIIOTHI (B3aMMOJEHCTBHE C
MeTaJlaMH1, OKCH/IaMH METaJIOB, THIPOKCHIaMHU METAJUIOB M COJISIMIE; peakius sTepudukanun). [I[puMeneHne yKCyCHOM KHCIIOTHI.

CnoxHbleddupbluxHp bl CrioxkHbIE 3QUPHI KAK TPOAYKTHI B3aUMOAEHCTBHSI KUCIIOT CO CIIUPTaMU. 3HAYE€HHE CJIOKHBIX A(UPOB B IIPUPOJIE U KU3HH denoBeka. OTenbHbIe
MIPE/ICTABUTEIHM KUCIIOT HHOT'O CTPOCHUSI: OJISMHOBAs, JINHOJIEBAs!, IMHOJIEHOBAs!, aKPHJIOBas, I1aBelneBast, OeH30iHas. JKUpbI Kak CIIoKHBIE A3HPHI MIUIEPHHA U )KUPHBIX
KapOOHOBBIX KUCJIOT. PacTUTENbHBIC U )KUBOTHBIE KUPBI, UX COCTaB. [ MAPOIH3 WK OMbUIeHHE KUpoB. Mbuta. Cuntetnueckue Mororiue cpeacrtea (CMC). [lpumeHeHre )KupoB.
3amMeHa )KUPOB B TEXHUKE HETUIIIEBBIM CHIPHEM.

VY rueso sl [onsrue 06 yrneBogax. ['moko3a kak npeacraBuTellb MOHocaxapuoB. [oHsTHE 0 NBONCTBEHHOW (DYHKIIMM OPraHUYECKOTro COSAMHEHHS Ha IpUMepe CBOKCTB
TJIIOKO3bI KaK aJbJeTH/ia U MHOIOaTOMHOT'O CIIMPTa — ajibJiernaocnupra. bpoxkeHue rintoko3sl. 3HaYeHUe U ITpUMeHeHne TToKo3bl. DpykTo3a kak n3oMep riroko3sl. Caxaposa Kak
npescTaBuTeNb AucaxapuaoB. [IpousBoacTBo caxapa. Kpaxmain u Lemnoso3a Kak npecTaBuTeNn nonucaxapuaoB. CpaBHEHHE UX CBOWCTB U Ouonoruueckas poib. [Ipumenenue
ATHX TOJINCAXAPHIOB.

JICMOHCTpaL[I/II/I. OkucieHue CripTa B aJIbACTU. KauecTBeHHbIE pC€akKu Ha MHOI'OATOMHBIEC CITUPTHI. KOHHGKHI/IH «KameHHBIH YroJiby. KOHJ’[CKHH?{ MPOAYKTOB KOKCOXUMHUIECKOI'O
npou3BojicTBa PacTBopuMOCTh (eHoMNa B BoJie IpU OOBIYHOW TeMIieparype U Npu HarpeBaHuu. KauecTBeHHbIE peakiuu Ha GeHou. Peakius cepeOpsiHOro 3epKaia alibAeruioB 1
r10K03bl. OKHCIIEHHE alb/ICTUIOB U TIIFOKO3BI B KHCIIOTY ¢ moMotpio ruapokcuia meau (I1). KauectBennas peakims Ha kpaxmai. Komnekuust agupubix Macen. Komnekims
IUIacT™Mace M u3zenuit u3 Hux. KomieKkuns HCKyCCTBEHHBIX BOIOKOH

W n3penuii U3 HUX.

JlaGopartophslie onbiThl. 6. CBolicTBa 3THIOBOrO cnupTa. 7. CoiicTBa rimnepuna. 8. CoiictBa popmainbaeruaa. 9. Croiicta ykcycHoii kucnotsl. 10. Coiicta xupos. 11.
CpaBHEHHE CBOMCTB PacTBOPOB MbIJIa U CTHpabHOro nopomka. 12. Ceoiictsa rimoko3sl. 13. CBoiicTBa Kpaxmana.

IIpenmeTHbIe pe3ysbTaThl, HOPMUPYEMbIE IPU U3YYEHUH pa3feia: 3HaTh KJIACChl KUCIOPOICOAEePIKALMX OPIraHMYECKUX COSIMHEHUI 1 ONPEAeIATh IPUHAIIICKHOCTD
OPraHNYECKUX COCIMHEHUH K KIIacCy CIUPTOB, (hEHOIOB, KUCTIOT, allbJIETHA0B, KETOHOB, CIOKHBIX 3()UPOB, YIIEBOLOB. YMETh OOBICHATH CBOMCTBA BELIECTB HA OCHOBE aHAIM3a
COCTaBa U CTPOEHHMS MOJIEKYJ, yMEHHE ITPOrHO3MPOBATh XMMUUYECKHE CBOICTBA BELIECTB, OOBSACHATh YCIOBHS IPOTEKAHHUS PEaKUUi, YCTaHABIUBATh 3aBHCHMOCTD MEXIY
CBOMCTBaMH BELIECTB, CIOCOOAMH HX MOMYYSHHUS U MPUMEHEHH. YMEHHE IPOBOJHUTH, HAOMIONATh U ONMUCHIBATH XUMHYECKUH SKCIIEPUMEHT. XapaKTepH30BaTh COCTAB U OCHOBHbIE
HAalpasJIeHHs UCIIOIb30BAHUS KHCIOPOACOAEPKAIIMX OPIraHUUECKUX BELIECTB B IIPOMBIIIIIEHHOCTH.

JInaHOCTHBIE pe3ynbTaThl, GopMuUpyeMble IPH U3YYSHUHN pa3zena: GOpMUPOBaHHE OCHOB 3KOIOTHYECKON KYIBTYPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO SKOIOTHYECKOI0
MBIIUICHHUS; Pa3BUTUE OIBITA SKOJIOTUYECKH OPUEHTUPOBAHHOMN MIPAKTUYECKON IEATEIbHOCTH B XKU3HEHHBIX CHUTYallUsIX; OCO3HAHHBIA BEIOOP M MIOCTPOCHNE AaIbHEIIIeH
UHIMBUIYaJIbHON TPaeKTOpHUHU 00pa30BaHus Ha 0a3e OPHEHTHPOBKH B MUpe Npodeccrii 1 npodeccroHaIbHBIX IPEIOYTeHIH.

MeranpeaMeTHble pe3ynbTaThl, GOpMHUpYEMbIe IPH H3YYEHHHN pa3ziena:

IToznaBarenpHbIe Y Y]] — CMBICTIOBOE YTEHHE, YMEHHE ONPEAEIATH IOHATHS, CO3JaBaTh 000OLICHNU, YCTaHABINBATh AaHAJIOTUH, KITACCU(UIP0BaTh, CAMOCTOSITEIEHO BBIOUPATH
OCHOBAHUS ¥ KPUTEPUH I KIAacCU(PHUKALNK, YCTaHABIMBATh IPUYNHHO-CIICACTBEHHBIE CBSI3H, YMEHHE CO3/1aBaTh, IPUMEHATH U IIPeoOpa30BBIBATH 3HAKH U CHMBOJIBI, MOJIEH H
CXEMBI IS peIIeHus] yIeOHbIX U TO3HABATEIbHBIX 3a/1a4. 3HaTh BO3ACHCTBIE CIIUPTOB U (DEHONIOB HA KMBOW OPraHW3M. YMETh OOBACHATH OMOMTOrHYECKYIO POIIb KapOOHMIIBHBIX
COGIMHEeHUH, KapOOHOBBIX KHUCIIOT 3(UPOB H )KUPOB H YITIEBOLOB.

Perynsatusable YY1 - YMeHHE CaMOCTOSITEIIEHO OMPENEIATH LETH CBOEro 00y4eHHs, CTaBUTh U (hopMyITupoBaTh 17151 ceOsi HOBBIE 3aJ1a4u B ydeOe, yMEHHE COOTHOCHTH CBOU
JEHCTBHUS C TUNITAHUPYEMBIMH PE3YJIBTaTaMHM, OCYIIECTBIISATh KOHTPOIb CBOEH NEATEIFHOCTH B IPOIECCE JOCTIKEHUSI PE3YIbTaTa.

Kommynukarusasie Y Y] - YMeHHE OpraHn30BbIBAaTh yIEOHOE COTPYIHHYECTBO M COBMECTHYIO JEATENBHOCTD C YIUTENIEM M CBEPCTHUKAMH; paboTaTh MHANBHAYAJIHHO U B IPYIIIE,
dopMupoOBaHUE U Pa3BUTHE SKOJIOIMIECKOTO MBIIIICHHUSI, yMEHNE IPUMEHSATH €r0 B O3HABATEIHHON, KOMMYHUKAaTHBHOM, COLMATIbHON PAKTHKE U MPOGeCCHOHATEHON OpHEHTAIINH.
HaOGmonats 1 onuceIBaTh XUMHYIECKUI SKCTIEPUMEHT € TIOMOIIBIO POTHOTO SI3bIKA M SI3bIKAa XUMHH.

Tema 4. Azorcomeprkamniue opranndeckue coemunerus (9 1)



A M ¥ H bl. MeTHJIAMHH KaK TPEICTABUTEINh aTu(paTHISCKUX aMUHOB U aHIINH — Kak apoMaTHieckuX. OCHOBHOCTh aMHUHOB B CPABHEHHH C OCHOBHBIMH CBOMCTBAMH aMMHAKa.
AHUWITUH ¥ ero CBOHCTBA (B3aMMOJICHCTBHE C CONSHOM KUCIOTON 1 OPOMHOIT BOfI0i). B3auMHOe BIMSIHHE aTOMOB B MOJICKYJIaX OPTaHHMYECKHX COSIMHEHUI Ha TIPUMepe aHUITHHA.
[Tony4yenne annnuza no peakuuu H. H. 3ununa. [IpuMeHenue aHunuHa.
AMUHOKHUCIOTBIL [JIMINH U aJJaHNH KaK MPeJCTaBUTENHN MPUPOIHBIX aMHHOKUCIIOT. CBOMCTBA aMHUHOKHUCIIOT KaK aM()OTEpHBIX OPTraHUUECKHX COCIMHEHNH (B3auMopeiicTBre
CO MIENOYaMH U KUCIoTaMu). OCOOCHHOCTH AUCCOLUAIIMHA AMHUHOKUCIIOT B BOMHBIX pacTBopax. bumonspHsie noHbl. OOpa3oBaHUe MOIUICTTHAOB. AMUHOKAIIPOHOBAsI KHCIIOTA KaK
MIPE/ICTABUTENh CHHTETHYECKUX aMHUHOKUCIOT. [IoHATHE O CHHTETHYECKMX BOJIOKHAX Ha MpUMeEpe KarpoHa. AMUHOKHCIIOTHI B TIPHPOJIE, UX OHoornieckas ponb. HezameHUMEbIe
aMHUHOKUCIOTHL. b e 11 k u. Benku kak momunentuasl. CTpykTypa 6enkoBbix Mosekyin. CBoiicTBa O6enkoB (TopeHne, THAPOJIN3, IBETHBIC PeakKiyi). bruomornueckas poib OENKOB.
HykxneunHoBHB eKkucCIIoTBbL HyknenHoBsle kucinotTel kak nonunykiaeotuasl. Crpoenne Hykineotuna. PHK u JTHK B cpaBHenuu. M ponb B XpaHeHHH U epeayde
HacJenCcTBeHHOW nH(popManuu. [1oHATHE 0 TEHHOH WHXKEHEPUU U OMOTEXHOJIOTHH.
'eneTnueckassicBA3bBMEXKIYKJIacCaMUOPTraHUUYECKHUXCOEAHUHeH U il. [lonsaTHe 0 reHeTUYeCKON CBS3U U T€HETUYECKUX Psiiax.
JemoHcTpanyuu. BzanMonelicTBre aMMuaKa U aHUJIMHA C CONISTHOM KucimoTol. Peakiys anmnHa ¢ OpoMHO# Boztoil. Jloka3aTenbcTBO Hanmuus (yHKIMOHAIBHBIX TPYII B PacTBOpax
amMuHOKHUCIOT. PacTBopeHue n ocaxaeHue Oenko. [[BeTHble peakuuu O6enkoB. ['opeHne nTudbero nepa u mepcrsiHoi Hutu. Mogens Monekynbsl JJHK. Iepexozpl: aTanon — 3TuileH
— STHJICHIJIUKOJb — 3THIeHIIMKOAT Meau (I1); aTaHom — 3TaHamb — 3TaHOBAs KHCIIOTA.
JlabopaTophsie omnbiTel. 14. CBOMCTBa OCITKOB.
[MpakTuyeckas pabora Ne 1. Pemenue skcriepuMeHTalbHBIX 33124
10 UICHTH(UKAIIMK OPTaHUYECKUX COCAMHEHHUH.
IlpenvMeTHbIe pe3yabTaThl, GOpMUpYyeMble PU U3YYEHUH pa3Jiesia: ONpeAeNsTh IPUHAUICKHOCTh OPTaHMYECKOr0 COCMHEHUs K KIIacCy a30TCOIePIKAIMX OPraHUY €CKUX BEIECTB,
yMETb OOBSACHATH MX CBOWCTBA Ha OCHOBE aHAJIM3a COCTaBa M CTPOCHHS MOJIEKYIl, YMEHUE IPOrHO3UPOBATH XUMHUIECKHIE CBOMCTBA BEIIECTB, OOBSICHATh YCIOBHS MPOTEKAHUSA
peakiyi, yCTaHaBIMBATh 3aBUCHMOCTD MEX/y CBOMCTBAMH BELIECTB, CIIOCO0AMH MX MOMY4YeHHS M PUMEHEHHS. YMEHHe IPOBONUTh, HAOMIOAaTh ¥ ONMCHIBATH XUMUYECKUI
9KCHEPUMEHT. XapaKTepH30BaTh COCTAB U OCHOBHbIE HAIIPABJIEHHS HCIIOIb30BAaHUS AMHHOB, aMHHOKHUCIIOT, OEJIKOB B IIPOMBIIIEHHOCTH M MEIUIIMHE.
JlnaHOCTHBIE pe3ynbTaThl, GopMUpyeMble IPH U3YYESHUHU pa3zena: GOpMUPOBaHHE OCHOB 3KOJIOTHYECKON KYIBTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOr0
MBIIUICHHUS; Pa3BUTHE OIBITA SKOJIOTNUECKH OPUEHTUPOBAHHOMN MIPAKTUYECKON JIEATEIBHOCTH B XKHU3HEHHBIX CUTYallUsIX; OCO3HAHHBIA BBIOOP U MMOCTPOCHNE AaJIbHEHIIeH
UHIMBUIYaJIbHON TPaeKTopHu 00pa3oBaHUs Ha 0a3e OPUEHTHPOBKH B MUpe Npodeccril U npodecCroHaIbHBIX MPEAIOYTeHHH.
MeranpeaMeTHbIe pe3yasTaThl, GOpMHUpYEMbIe IPH H3YYEHHHN pa3ziena:
ITo3HaBarenbHble Y Y]] — CMBICTIOBOE UTEHHE, YMEHUE ONPENeNATh IOHATHUA, CO3aBaTh 00O00IIEHH)S, YCTaHABINBATH AHAIOTUH, KIACCU(HIIMPOBATh, CAMOCTOSITENILHO BEIOUPATh
OCHOBAHUS ¥ KPUTEPUH I KIacCU(PUKaLiK, YCTaHABINBATh IPUYNHHO-CIICACTBEHHBIE CBSI3H, YMEHHE CO3/1aBaTh, IPUMEHATH U IIPeo0pa3OBIBATH 3HAKH U CHMBOJIBI, MOIEH
CXEMBI [UISl pelIeHns y4eOHBIX U [T03HABaTEeNbHBIX 3a1a4. PackpriBaTh OHOIOrHYECKyIO pOJIb aMHHOB, aMHHOKHCIIOT, O€JIKOB, HYKJIEHHOBBIX KHCIIOT..
Perynarusasie YY1 - YMeHHe caMOCTOATENBHO ONPEALIATH IEIU CBOEro 00y4eHHUs, CTaBUTh U (OPMYTHPOBATH AJIsL ce0sl HOBBIE 3a1a4H B yueOe, yMEHHEe COOTHOCUTH CBOH
JEUCTBUA C INIAHUPYEMBIMHU PE3YIBTaTAMH, OCYHIECTBIISTE KOHTPOIIb CBOEH NEATEIbHOCTH B MIPOLECCE JOCTHKEHHS PE3YNbTATa.
Kommynunkarusasie Y'Y/ - YMeHne opraHn30BBIBaTh ya4eOHOE COTPYAHUIECTBO H

COBMECTHYIO JIEATEILHOCTh C YIUTEIEM M CBEPCTHUKAMH; padOTaTh MHANBHIYaJIbHO U B TPYIIIIE, DOpMHUPOBAaHHUE U PA3BUTHE HKOIIOTUYECKOrO MBIILICHUS, YMEHUE
MIPUMEHSTH €r0 B MMO3HABATENFHON, KOMMYHUKATHBHOM, COITMABHON TPAKTHKE U IpodecCHOHANBHON opueHTanun. Habmronate M onuceBaTh XUMUYECKUN IKCIIEPUMEHT € TIOMOIIBIO
POIHOTO A3bIKA U A3bIKA XUMHUH

Tema 5. Xumus 1 xu3Hb (16 1)

IInacTMacCB UBOIOK H a. [TonuMepusanust ¥ MONTHUKOHIECHCAIUS KaK CIIOCOOBI MOYIEHHUs CHHTETHIECKHX BHICOKOMOIIEKYIISIPHBIX COeMMHEHNH. [ToydeHre HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH XUMIIECKOM MOIM(DUKAIIHEH IPUPOAHBIX TToNMuMepoB. CTPOEHHE MOIMMEPOB: JIMHEIHOE, POCTPAHCTBEHHOE, ceT4aroe. [1oHsATHE 0
iacrMaccax. TepMOIIacTUYHbIe B TEPMOPEAKTHBHBIE MOMHUMEpPhI. OTIebHbIE TPEICTABUTENN CHHTETHIECKUX M HCKYCCTBEHHBIX MOIUMEPOB: (HEHOIOPOPMAIbIETHIHBIE CMOJIBL,
HOJIMBUHUIXIOPU, Te(IIOH, 1esuTyaous. [IoHITHEe 0 XUMHYIECKHX BOJIOKHAX. HaTypanbHble, CHHTETHIECKHE U UCKYCCTBEHHBIE BOMOKHA. Kitacchpukalms U OTAenbHbIE
NPEICTABUTENN XUMUYECKUX BOIIOKOH: alleTaTHOE (TPHALIETATHBIN MIENK) U BUCKO3HOE BOJIOKHA, BUHIIIXJIOPU/IHBIE (XJIOPUH), TIOJIUHUTPUIbHBIC (HUTPOH), TIOIHaMUIHbIe (KAIpOH,



HaiioH), moaudQupHbIe (1aBcaH).

@ e p ™M e HTbl. DepMeHTHI KaK OHOJIOrHYECKHE KaTali3aTopsl 0enkoBoii nmpuposs!. [Tonstre o pH cpenbl. OcoOEHHOCTH CTPOEHHS M CBOWCTB (CEIEKTHBHOCTH M 3P ()EKTHBHOCTD,
3aBHCHMOCTb JICHCTBUS OT TeMIiepaTypsl 1 pH cpebl pacTBopa) (hepMEeHTOB 10 CpaBHEHUIO ¢ HEOPTaHUYECKUMH KaTan3aTopaMu. Poib (hepMEHTOB B KU3HEAEATEINBHOCTH KHUBBIX
OpPraHU3MOB U IIPOU3BOJCTBE.
Butawm u H bl [TorsTHEe 0 BUTaMuHaX. Buapl BuTamuHHON HepoctaTouHocTH. Kitaccuukanus BuramuHoB. Butamun C Kak npecTaBUTENb BOJOPACTBOPUMBIX BUTAMHHOB U
BUTaMUH A KaK IPEACTaBUTENb KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M 0 H b [ToHSITHE O TOPMOHAX KaK OMOIOrHYECKH aKTHBHBIX BEILECTBAX, BHIMOIHAIOMINX YHJOKPUHHYIO PETYIISIHUIO )KU3HEIEATEIbHOCTH OPraHu3MOB. BaxkHelie cBoiicTBa
TOPMOHOB: BBICOKasi (PM3MOJIOTNYECKasi aKTHBHOCTb, JMCTAHIIMOHHOE JIeiicTBIE, ObICTpOE pa3pylieHue B TKaHsaxX. OTIenbHbIe MpecTaBUTENId TOPMOHOB: HHCYJINH U aJIpEeHaJIHH.
[podunakrrka caxapHoro auadera. [ToHsTHE O CTEPOMIHBIX TOPMOHAX HA TIPHMEPE MOJIOBBIX TOMOHOB.
JlexapcTBga. JlekapcTBeHHast XUMUS: OT AITPOXUMHH U (hapMaKOTepaIruy A0 XUMUOTepanui. AHTHOMOTHKY 1 qucbakTepro3. Hapkorudeckue BemectBa. Hapkomanust, 6opnda ¢
Hel ¥ mpodrakThka.

Pemenuesa JAa4YNMOOPraHUu4YeCcKoO i X 1 M U u. Pemmenne 3aa4 Ha BBIBOJ q)OpMyJ'[])I OPTaHNYCCKUX BEIUIECTB IO IPOAYKTAM CropaHusl U MaCCOBBIM JOJISIM 3JICMEHTOB.
Hemoncrpanun. Konneknus miactMacc, CHHTETHYECKHX BOJIOKOH M M3JIETIMH M3 HUX. Pa3noxkeHne nmepokcua BOJopo/ia ¢ IOMOIIBIO TPUPOIHBIX 00BEKTOB, COJEPIKAIINX KaTajazy
(ceIpoe Mmsica, ceipoit kapToderns). Komtekuus CMC, coneprkammunx su3uMbl. Vcnibitanue cpenbl pactBopa CMC unankaTopHoit Oymaroi. Komiekiys BATAMHUHHBIX TIPEapaTos.
HcmpiTanue cpesibl pacTBOpa acCKOpOMHOBOW KHCIIOTHI MHIMKATOPHO!M Oymaroi. VcrbiTaHne anTeqyHoro rnpenapara HHCYJIMHa Ha Oelok.
JlaGopaTtopHbie onbIThL. 15. 3HaKOMCTBO ¢ 00pa3amMu IUIacTMacc, BOJIOKOH U KaydyKOB.

[MpakTuyeckas paboraNe2. PacnozHaBaHue mi1acTMacC M BOJIOKOH.

IIpenveTHbIe pe3ybTaThl, HOpMHUPYEMbIE IPU U3YUEHUHU pa3[esia: ONpenesaTh NPUHAIICKHOCTh OPraHMYEeCKOr0 COCIUHEHNUS K ONOIIOTMYeCKH aKTHBHBIM BELIECTBaM, YMETh
OOBSICHATH CBOICTBA ()ePMEHTOB, TOPMOHOB, BUTAMHUHOB Ha OCHOBE aHAJIM3a COCTaBa M CTPOCHUS MOJIEKYJl, YMEHHE IIPOrHO3UPOBATh XMMHYECKHE CBOICTBA BEILIIECTB, BO3IEHCTBHE
Ha OpPraHu3M, OOBSCHATH JeHCTBHE (DEPMEHTOB, YCIOBHS PEaKLMil, yCTaHABINBATH 3aBUCHMOCTb MEX/IY CBOMCTBaMH BELIECTB, CIOCOOAMH UX MOTY4EHHS U IPUMEHEHUA. YMEHHe
[POBOIUTH, HAOMIOAATh M OIMCHIBATh XUMUYECKUI SKCIIEPUMEHT. XapaKTepu30BaTh COCTAB U OCHOBHBIE HAIIPABJICHHs HCIIOIB30BaHMS (hepPMEHTOB, BATAMHUHOB, TOPMOHOB B
(apmatieBTUKe, MEAUIMHE, 3HAUCHUE B OMOJIOTUH .

JIlnaHOCTHBIE pe3ynbTaThl, GopMUpyeMble IPH U3YYSHUHN pa3zena: GOpMUPOBaHHE OCHOB 3KOJIOTHYECKON KYJIBTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOIOTHYECKOr0
MBIIIICHUS; pa3BUTHE OMBITA KOOI MYE€CKH OPUEHTUPOBAHHOM NMPAKTUUECKOM JIESITEIbHOCTH B )KU3HEHHBIX CUTYaIlUsIX; OCO3HAHHBIM BBIOOpP U MOCTPOEHUE allbHEHIIEH
WHIMBUIYaJIbHOU TPaeKTOpHUH 00pa3oBaHus Ha 0a3e OpUEHTHPOBKU B MUpe Npodeccuil U mpoheCCHOHANBHBIX MPeANoYTeHHH. IMeTh npencTaBineHre 0 HopMax SKOJIOTHYECKOro 1
0e30IacHOro OOpAIIEeHUs C JIEKAPCTBEHHBIMU TperapaTamMH.

MeranpeaMeTHble pe3yasTaThl, GOpMHUpYEMbIe IPH H3YYEHHHU pa3ziena:

ITo3naBarenbHble Y Y]] — CMBICTIOBOE UTEHHE, YMEHUE ONPENeNATh IOHATHS, CO3aBaTh 00O00IIEeHHNS, YCTaHABIMBATh AHAIOTUH, KITaCCU(PUIMPOBATh, CAMOCTOATEIBHO BEIOUPATh
OCHOBaHHS U KPUTEPUH IS KJIAaCCU(HKAINY, YCTaHABINBATh IPUYNHHO-CIICICTBEHHbIC CBSI3H, YMEHHE CO3/1aBaTh, MPHUMEHATH U MPE0OPA30BhIBATH 3HAKN M CHMBOJIBI, MOJIEIH U
CXEMBI JUISl pelIeHns YIeOHBIX ¥ IO3HABaTeIbHBIX 33/1a4. PacKphIBaTh OHOMOrHYECKYIO POJb YIIICBOIOB. 3HATh GHONIOTHYECKYIO pOiib (hepMEHTOB, TOPMOHOB, BATAMUHOB, JICKAPCTB.
XapakTepu30BaTh IPUMEHEHNE JICKAPCTB B TEPAIHH.

Perynsatusable YVY/I - YMeHHE CaMOCTOSITEIEHO ONPENENATH LETU CBOEro 00y4eH s, CTaBUTh U (pOpMyITMpoBaTh 17151 ceOsl HOBBIE 3aJja4u B ydeOe, yMEHHE COOTHOCHTH CBOU
JEHCTBHUSA C IUNITAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISATh KOHTPOIb CBOEH JEATENFHOCTH B IPOIIECCE JOCTIDKEHUSI PE3YIbTaTa.

Kommynnkarusabie Y'Y/ - YMeHHe opraHn30BBIBaTh y4eOHOE COTPYIHUIECTBO H

COBMECTHYIO JIEITEILHOCTh C YIUTEIEM M CBEPCTHUKAMH; pabOTaTh HHANBHIYAJILHO U B TPYIIIIE, DopMHUPOBAHUE U Pa3BUTHE HKOTOTNIECKOTO MBIIUICHHS, YMEHHE

MIPUMEHSTH €r0 B IO3HABATENFHON, KOMMYHUKAaTHBHOM, COITMATBHON MPAKTUKE U PO eCCHOHATBHOM oprueHTanni. HabmonaTe ¥ OMIChBaTh XUMHUYECKUH SKCIIEPUMEHT C TIOMOIIBI0
POMIHOTO A3BIKA U SI3BIKA XUMHH.

TeMaTuueckoe IIaHPOBAHNE



Neri/m | Kuace, Tema KonngectBo yacoB Ha U3y4eHHE TEMBI
10 aBTOPCKOH W3MEHEHHUS 1o paboueit
nporpamme nporpamme
10 knacc 68 68
Beenenne 1 1
1 Teopust cTpoeHHs OpraHUYEeCKUX 4 2 yaca U3 pe3epBa BhIJeICHbI Ha M3yueHHe TeM «Penienue 3anad Ha 6
COETMHEH M onpezneneHre GopMyll OpraHUUECKUX COSMHEHHUH 110 MAaCCOBOH JI0JIE XHM.
DeMEeHTOBY U 3a4€eT 10 N3y4EHHOH TeMe.
2 YreBoaopobl U UX MPUPOTHBIE 17 - 17
UCTOYHUKHU
3 Kucnopoznconepkaiiye OpraHidecKue 14 2 yaca 13 pe3epBa BbIACIEHBI HA M3YYCHUE TEM: 19
COETMHEHUS ¥ UX TPUPOIHbIE HCTOUHUKU «Mpima 1 CMCy-1u.;
«Pemenne 3a1a4 Ha onpezeneHre GopMyll OpraHUUeCKUX COCNUHEHUI 110
MPOIYKTaM CTOPaHUS M OTHOCUTEIIBHON INIOTHOCTU»-14.;
3 yaca B3sThI U3 nocneayomeid Tembl Nod st
«Peenne 3a1a4 Ha onpezeneHre GopMyll OpraHUUECKUX COSTUHEHHUHN 110
MPOIYKTaM CTOpPaHUS M OTHOCUTENBHOM IUIOTHOCTH»-14.; CHCTeMaTH3aluu
1 000011eHNs 3HaHUH 110 TeMe «Kucmoponconep:xaiie opraHn4ecKue
COCAMHEHUS -19 U poBeeHne
KontponsHoii paborsr Ne2 «Kucnoponconepikaiie opraHnueckre
COeqUHEHUSI-1 1.
4 AzoroconepiKaliye OpraHnIecKue 12 «l'eHernueckas CBsI3b MEXIY KJIACCAMH OPraHUYECKUX COCTMHEHHI)- 1. 9
COEINHEHUS BMECTO 2.
«O06o6mIeHre U cCUCTEeMaTH3aLs 3HAHUN O KUCIIOPOJ- U a30TCOICPIKALITIX
OpraHM4ecKux coenuHeHusx» u «KonrponbHas padora Ne 2 o Teme
«Kucnopon- u a3oTcomepkamye opraHMYecKie BEIIeCTBaY UCKIIFOUCHBI,
TaK KaK KOHTPOJIbHAS paboTa 10 KHCIOPOACOIEPKAIINM COeTNHEHUSIM
MIPOBOAMIIACH B IPEBIAYILIEH TEME, a IO TeEME «A30TCOAEpIKALIIE
COCIAMHEHUS MPEAYCMOTPEH 3a4eT- 4.
5 XuMUS 1 KU3HD 10 6 JacoB U3 pe3epBa BHIICICHBI HA H3YUEHHE TEM: 16
«ButaMuHbI»-14.;
«JlexapcTBax-14.;
«O0606menne 3HaHMi 3a Kype 10 ximaccan-24.;
«HTtoroBast KOHTpONBHAS paboTray-14.
«HroroBoe 3ansTHe o Kypcy 10 xmaccan-14.
Kpome Toro m3smeHeHa mocienoBaTelbHOCT U3YUSHHS TeEM, & UMEHHO
teMa «llmacTmaccel M BOJOKHa» U3y4aercs nepen teMoil « DepMeHThD.
6 Peseps 10 - -




Y4eOHO-TeMaTHUeCKUi T1aH

[pakrrueckux padot — 2. JJaboparopusix onbiToB — 15. KontponbHbix pabdor — 3.

Tema Bcero | JleMoHcTpanuu JlabopaTopHbIE OIBITHI [IpaxTudeckue KonTponeHbIe
4acoB paboThI paboThI
Beenenue 1 BuneodparmenTsl, cnaiiipl ¢ n300pakeHUSIMH
XMMHYECKO# J1a00paTopuy, MPOBEACHUS
XUMHMYECKOI 0 3KCIIEPUMEHTA.
Teopus crpoenus 4 Komnekuust npupoaHbIX, HICKYCCTBEHHBIX U JL.o 1. Onpenenenue 3auer mo teme 1
OpraHUYECKUX CHUHTETHYECKUX OPTaHUUYECKUX COeIUHEHUH, MaTepHajoB 3JIEMEHTHOT0 COCTaBa «Teopus crpoeHus
COEIMHEHUI Y U3JENINN U3 HUX. OpPraHUYECKUX COCIUHEHUM. OpraHUYeCKuX
OmnpeneneHye dIEeMEHTHOTO COCTaBa OPTaHUYECKUX JL.o 2. MzrotoBnenue COEIMHEHU I
coenuHeHmid. [InaBnenne, o0OyrinuBaHue U TopeHne MOJENEN MOJIEKYII
OpraHMYecKHX BeUIeCTB (Ha MpUMepe caxaposbl). OpPTaHUYECKUX COEIMHEHHIH
VYTrneBoa0poabl U uxX 17 Komnnekuus BemecTs 1 MaTepHaioB, MOTy4aeMbIX Ha Jl.o 3. OOHapyxeHue KonTposbHas pabora

MIPUPOJHBIE UCTOYHUKU

OCHOBE NPUPOJIHOTO rasa.
[TapoctepxHEBbIE 1 00bEMHBIE MOAETH MOJIEKYIT EPBBIX
IIpeJICTaBUTEIIEH Kilacca ajlkaHOB. DU3MUECKUEe CBOMCTBA
ra3000pa3HbIX (MponaH-0yTaHOBasi CMECh B 3)KUTANIKE),
KUIKUX (OCH3WH) 1 TBepAbIX (MapaduH) alKaHOB:
arperatHoe COCTOsIHHE, pacCTBOPUMOCTh B Bozie. ['opeHue
MIPOMaH-0yTaHOBOW CMECH (3a)KUTAJIKA).

OTHoIIEHHUE aJIKAHOB K pacTBOPY NepMaHraHaTa Kajlus 1
OpoMHOI BozIE.

[lapocTepxHeBas 1 00beMHast MOJAETH MOJIEKYJIbI
stmneHa. Komnekims «[lonuaTuiieH v U3emust U3 Heroy».
T'openue sTuieHa.

Mopenu (mapocrepkHeBbIe 1 00beMHas ) Monekyn 1,3-
Oyraauena u 2-meTmi-1,3-0yraauena (n3onpeHa).
PaznoxeHne kaydyka Ipu HarpeBaHUH, UCIIBITaHUE
MIPOAYKTOB PA3IOKEHNs Ha HellpeAenbHOCTh. Komekunu
«Kayuyxu», «Pe3suna 1 usfenus U3 Heey.

Mogpenu (mapocTtepkHEeBas U 00beMHasT) MOJEKYITBI
areTHIICHa.

T'openue anerunena.

OOBemMHast MOJIENTE MOJIEKYITBI O€H30Ia.

Tl'openue 6en3omna. OTHOMEHNE OEH30Ia K

OpoMHOI (MOTHOH) BOJE U pacTBOPY

HenpeeTbHbIX COSANHEHHH B
KUJIKUX He(TEpOoIyKTax.
Jl.o 4. Ilonyuyenue u cBOiCTBa
aleTHIICHA

Jl.o 5. O3HaKkoMIIeHHE C
kosutekiuen « Hedtb

Y TIPOIYKTHI €€
nepepaboTKUY.

Ne 1 o teme
«YTIEeBOOPOIBI»




TiepMaHraHaTa Kanus (Ha mpuMepe

TEXHUYECKUX PACTBOPHUTEIIEH, COEpIKAINX apEHBI).
O0pazoBanne HeTIHOM IUIEHKH Ha TOBEPXHOCTH BOJIBL.
OOHapy)XeHHe HeTIPEIeNbHBIX COeTMHEHUH B )KUAKHX
HeTenpoayKTax.

Kucnoponconepxariue
OpraHUYeCKue
COEIMHEHUS U UX
MPUPOIHBIE UCTOUHHUKH

14

Mopenu (mapoctepKHEBbIE U 00bEMHBIE) MOJIEKYIT
CIIUPTOB: METAHOJIA, STAHOJA, STHUIICHIJIKOIS 1
rimunepuna. [lomydeHue sTuneHa u3 aTaHona.

I'openue sTanona. BzaumoneiicTeue staHona

C HATpHUEM.

Komnexuus «Kamennslit yrons». Komnekuus npoaykros
KOKCOXMMUYECKOTO TPOM3BOICTBA.

O0ObeMHas MozieNnb MOJeKyJ bl peHona. PactBopuMocTs
(eHONa B BOJIE MPU KOMHATHOM TEMIIEpaType U npu
HarpeBaHuH.

B3aumogeiicteue heHosa ¢ pacTBOPOM ILEIOUH U
OpomHoit Booi. KauecTBenHas peakius Ha (eHO ¢
xnopunom xenesa (I1I)

Mopenu (1apocrepKHeBbIe U 00bEMHBIC) MOJIEKYIT
METaHaJIs U dTaHas.

O3HaKOMIIEHHE C KOJUIEKLIMEH IIJIaCTMACC U U3AEINHA 13
HUX.

[Monyuenue caoxHOro 3Upa peaxiuen TepuPUKaIUH.
Komnekmus nuieBsIx )KUpoB U Macel. PacTBopumocTs
JKHPOB B OPTaHUYECKUX U HEOPTaHUYECKUX
PacTBOPUTETISIX.

Wsroronenne mpita. Komtekus o0pa3LoB NpUpOIHBIX
naxy4ux 3¢HupHbIX Macen. Komuekys )XuaAKuX 1 TBEpIbIX
MoOMMX cpencTB. CpaBHEHNE MOIOIINX CBOMCTB
pacTBOPOB MbLJIA U CTUPAJIEHOTO TOPOLIKA.
B3auMozneiicTBUE TITIOKO3bI U CaXapo3bl C TUAPOKCUAOM
memu (1D).

Kommekmust kpaxmanaocoaep Kamx MpoIyKTOB

Jl.o 6. CBo¥icTBa 3THIIOBOTO
cnupta. 7. CBoiicTBa
I'munepuna

Jl.o 8. CgoiicTBa
(dhopmanbaeru.

JI.o 9. CBolicTBa yKCYCHOI1
KUCJIOThI

Jl.o. 10. CBoiicTBa XUpOB.
JL.o 11. CpaBHeHHE CBOHCTB
pacTBOPOB MbIJIA U
CTHPAJIBHOT'O MOPOIIIKa

Jl.o 12. CBoiicTBa ITIOKO3HI.
Jl.o 13. CpoiicTBa Kpaxmana

KonTponbnas padbora
Ne 2 mo Teme
«Kucnopoaconepxa
IIHEe OPraHUIECKUE
COCTTMHEHUSI»

A3oToconepxaiue
OpTraHHUYECKUe
COEIMHEH NS

12

Mopenu (mapocTepKHEBbIE H 00bEMHBIC) MOJICKYIT
METWIaMUHA U aHWIMHA. PU3NYECKUe CBOMCTBA aHWINHA!
arperaTtHoe COCTOSIHUE, 1[BET, 3aIlaX, OTHOLIEHHUE K BOJE.
Komnekuyst aHMITMHOBBIX KpacuTellel U MpenapaToB Ha
OCHOBE aHWJINHA.

JI.o 14. CBoiicTBa OenkoB

[IpakTnueckas
pabora Ne 1.
«nerTndukanms
OpPTaHUIECKHUX
COCIUHCHUIDY

3auer o Teme 4
«A3orocoaepxKaniye
OpTraHUYECKre
COCIMHCHUSD»
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BsaumopneiicTeue anuIrHa ¢ kucaoTamu. B3aumoneiicteue
ra3000pa3HbIX METHJIAMUHAH XJIOPOBOIOPOIA.
OTHOIIIEHUE aHWITMHA K OPOMHOM (MOIHO#T) BOIE.
AnTeuHble penaparsl, CoAep Kalie aMUHOKUCIIOTHI.
YakoBKH OT IPOAYKTOB, COAEPKAIIUX AMUHOKUCIIOTHI U
uX cony (MPOAYKTHI IIUTaHUsI, COZIepIKAIHe BEMECTBa C
konamu E620 — rimyramuHoBast kucnota, E621 —
riyramuHat Hatpusi, E622—525 — riryraMuHaThl Apyrux
metaioB, E640 — raunun, E641 — neitiun).
Joka3zaTenbcTBa aM(pOTEPHOCTH aMHHOKHUCIIOT.
Jlenatypaius pacTBopa KypuHOIr'0 O€jIKa MoJI ACHCTBHEM
TeMIIepaTyphl, PACTBOPOB COJNEN TSDKENBIX METAJUIOB U
sTa”ona. ['opeHne NTUYbero nepa, MepcTsIHOM HUTH U
KyCOUKa HaTypaJbHOH KOxH. [[BeTHbIE peakiun OeIKoB.
Mopnens monekynbl JIHK. OOpa3siibl npoayKToB,
TIOJIyYEHHBIX U3 TPAHCT€HHBIX (pOpM pacTeHuit u
JKUBOTHBIX. JIeKapCTBEHHBIE CpPe/ICTBA U IIperapaTsl,
W3TOTOBJICHHBIE C TIOMOIIBIO TeHHOW UHXKEHEPHUH.
Ilepexox: aTaHON -3THIIEH- STHJICHIJIUKOIb

XUMUS U )KU3HDb
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JlexapcTBeHHBIE CPEICTBa, coAepxaue GepMeHTHI:
«[lencun», «Me3um», «®ecran» u ap. CTupaabHbIe
MOPOIIKY (YIIAaKOBKH), coaepxaiye GpepMeHTsl. JlelictBue
CBIPOTO ¥ BapeHOr0 KapTo(esst WK Msca Ha PacTBOp
MIEPOKCHIa BOAOPOA.

OO0pa31pl BUTAMUHHBIX [IPETIapaToB, B TOM YUCIIE
NOMMBUTaMHUHBL. PoTorpaduu KUBOTHBIX U JIOAEH ¢
pa3IuYHBIMH (HOpMaMU aBUTAMHHO30B. VICIIbITaHNE Cpembl
pacTBOpa acCKOpOMHOBOW KHUCIOTHI.

HcnpiTaHre anTeyHOro npemnapara MHCYJINHA Ha OENIOK.
Komekiust ropMOHaIBHBIX TPENapaToB.

Jomamssis, mabopatopHast 1 aBTOMOOMIIBHAS alITEUKH.
Kommekust MCKycCTBEHHBIX IOIMMEPOB, IIACTMACC U
n3aennii n3 HuX. Kommekims MCKyCcCTBEHHBIX BOJIOKOH H
n3enuil u3 HuxX. PacrnosHaBaHKe HATYpaIbHBIX BOJTOKOH
(xmormyaToOyMaXHOTO U JIBHSAHOT O, MIEIKOBOTO 1
MIEPCTSIHOT0) M HCKYCCTBEHHBIX BOJIOKOH (AIIeTaTHOTO,
BHCKO3HOT'0) [0 OTHOIICHUIO K HATPEBAHUIO U
XMMHYECKUM peakTHBaM (KOHIIEHTPHPOBAHHBIM KHCIOTaM
U TIeJI0YaM).

JI.o. 15. 3HaKOMCTBO C
o0pa3amu IiacTMacc,
BOJIOKOH M Kay4yKOB.

[IpakTnueckas
pabora Ne 2.
«PacnoznaBanue
IUIacTMacce u
BOJIOKOH»

KonTponbhas padora
Ne 3 «Mrorosas
KOHTPOJIbHAS
pabota»




11

Komnekuusi CHHTETUUECKHUX U TIOIMMEPOB, TIACTMACC U
n3aenui u3 Hux. Komneknus CMHTETHYECKUX BOJIOKOH U
HU3JIENUN U3 HUX.




