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1. IOACHUTEJIBHASA 3AIINCKA

[Tporpamma yuebHOTO IipeaMeTa « XuMus» pa3padboTaHa Ha OCHOBE:

denepanbHOrO TOCYAAPCTBEHHOTO O0pPa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
obmiero oopaszopanus (nainee — DI'OC COO);

MPUMEPHONH OCHOBHOW 00pa30oBaTEIbHOW MPOTpaMMbl CPEAHETO OOIIETo
obpazoBanus (nanee — [IOOIT COO);

benepaibHOrO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHJIApTa CPEIHETO
npodeccuonansHoro odpazoBanus (nainee — GI'OC CIIO) 18.02.06 Xumuueckas
TEXHOJIOTHSI OPTAaHUYECKHUX BEIIECTB;

npuMepHOH  pabodeil  mporpaMmbl  00Ie00pa3oBaTeIbHON  yueOHOM
JUCIUIUTUHBL «XUMUSD» (U1 TPpOodeCCUOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alINi);

ydyeObHoro 1iaHa 1o cneruaiabHocTd 18.02.06 Xwumudeckas TEXHOJOTHS
OpTraHUYECKUX BEIIECTB;

paboueit mporpamMmbl Bocriutanus 1o crnenranbHocTH 18.02.06 Xumudeckas
TEXHOJIOTUSI OPraHUYECKUX BEIIECTB.

[Iporpamma ydeOHOro mpeamera «XuMHS» pa3paboTaHa B COOTBETCTBUHU C
KoHuenuueir mnpenonaBaHus 00mE00pa3oBaTENbHBIX JHCHMIUIMH C  YYETOM
podeCCUOHAJIBHOW HAMPABICHHOCTH MPOTPaMM CPEIHETro MpodheCcCUOHATBHOTO
oOpa3oBaHus, peaJln3yeMbIx Ha 0a3e OCHOBHOro oOiiero o0O0pa3oBaHuUs,
YTBEPXKJICHHOM  pacnopspkeHneM  MuHncTepctBa  mnpocBenieHuss  Poccuiickon
Oenepanmu - ot 30.04.2021 Ne P-98, Ha ocHoBaHuM nucbMma JlemaprameHTa
rocyJIapCTBEHHOM MOJUTUKH B chepe cpeaHero npoheccuoHaibHOro 00pa3oBaHus U
npodeccuoHabHOrO  o0ydeHus  MuHHcTepcTBa  IpocBelieHus — Poccuiickoit
®epnepanuu ot 30.08.2021 Ne 05-1136 «O HanpaBieHMN METOAUK MPETIOJABAHUS .

Copneprxanue pabouell MporpaMMbl MO TMPEAMETY «XHUMHs» pa3paboTaHO Ha
OCHOBE:

CUHXpOHM3alMK 00pazoBaresbHbIX pe3ysibTatoB GI'OC COO (JIMYHOCTHBIX,
npeaMmeTHbix, Meta npeameTHsix) 1 GI'OC CIIO (OK, IIK) ¢ yyetoMm npoduiabHOi
HaIpaBJICHHOCTH CHEIUAIbHOCTH;

UHTETpallid W TPEEMCTBEHHOCTH COJEPKAHUS MO MNpeaMery «XuMus» u
coliepKaHusl yueOHBIX JUCIUIUIMH, podeccuoHanbHbix Moayseid @I'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYpe OCHOBHOI
00pa3oBaTebHOI MPOrPpaMMBbI:

VYuebnplii mpenMer «XUMHS» HW3Y4aeTcsi B 00IIe00pa3oBaTEIIbHOM ITUKIIE
OCHOBHOH  0Opa3oBaTeIbHON  IpOrpaMMBl  CpeAHEro  Ipo¢heCCHOHAIBHOIO
obpazoBanusg (manee — OOII CIIO) mo crnemumansHOocTH 18.02.06 Xmmuueckas
TEXHOJIOTHUS OpPraHWYECKUX BEIIECTB Ha 0a3e OCHOBHOTO OOIIEro 0Opa30BaHUS C
MOJTYYE€HHUEM CPEIHETo 00111ero o0pa3oBaHusl.

Ha wmsyudenne npenmera «Xumus» no cnenuainbHoctu 18.02.06 Xumuyeckas
TEXHOJIOTUS OpraHuyeckux BemiecTB orBojautcss 180 yacoB B COOTBETCTBUU C
y4eOHBIM [UIaHOM 10 cneruanbHocTd  18.02.06 Xumuueckas TEXHOJOTHUS
OpTraHUYECKUX BEIECTB.



B mporpamme TeopeTMdecKHE CBEACHUS JOMOJHSIOTCS J1a0OpaTOPHBIMU H
MPAKTUUYECKUMH 3aHATUSMU B COOTBETCTBHH C YUCOHBIM IJIAHOM IO CHEIUATBHOCTH
18.02.06 XuMuueckast TEXHOJIOTHSI OPTaHHYECKUX BEIIECTB.

[IporpamMmma cOOEpKUT TEMATUYECKUH IUIAH, OTPAKAOIIUN KOJIUYECTBO YaCOB,
BBIJIEJISIEMOE HAa MU3YUYEHUE PA3/ACIIOB U TEM B pAMKaxX NpeaIMeTa « XuMUs».

KoHTposp KauecTBa OCBOECHMS MpeaMeTa «XUMHUS» IPOBOAUTCS B MHpoLEecce
TEKYILEro KOHTPOJIA U TPOMEKYTOUHOM aTTECTALIMH.

Texymuii KOHTPOJIb IPOBOJUTCS B IIPEeIax yUeOHOrO BpEMEHH, OTBEACHHOIO
Ha IPEAMET, KaK TPAJAULIHMOHHBIMH, TaK U WHHOBALMOHHBIMM METOJAMHM, BKJIIOUas
KOMIIBIOTEPHOE ~ TECTUPOBaHWE. Pe3ynbTaTbl KOHTPOJISI  YUUTBIBAIOTCA  IIpHU
[IOJIBEICHUH UTOT'OB I10 IIPEIMETY.

[TpomexyTouHass aTTectauus npoBoauTcs B (opme auddepeHIMpOBaHHOTO
3a4eTa [0 UTOraM U3y4eHHs IpeaIMeTa.

1.2. Ilesau u 3aga4u y4eOHOI0 MpeaMeTa

Peanuzauus nporpammbl yuyeOHOro mnpeaMera «Xumus» B cTpykrype OOII
CIIO nampaBiieHa Ha TOCTHXKEHUE LIEJH TI0:

OoCBOEHHUIO 0oOpazoBarenbHbIX pe3ynbTaToB GI'OC COO: nuunocthsie (JIP),
MmeTa npeametaeie (MP), npeamernsie yriryonennoro yposas (ITP6 u [1Py),

MOJATOTOBKE OOYYalOIMUXCd K OCBOGHHIO OOmUX U MpodhecCHOHATbHBIX
kommnetenuui (ganee — OK, I1K) B coorBercTBUM ¢ ®I'OC CIIO mno crnernuaibHOCTH
18.02.06 XuMuueckasi TEXHOJIOTHS OPTaHUYECKUX BEIIECCTB.

B cootBerctBumn ¢ IIOOII COO coaep:xkaHue mporpaMMbl HampaBi€HO Ha
JOCTUKEHUE CIEAYIOIUX 3a/1ay:
- (opmupoBaTh y 00ydYarOmMXCsl YMEHHE OIEHHWBATh 3HAYMMOCTh XUMUYECKOTO
3HAHUSA JJIs1 KOKJI0TO YeI0OBEeKa;
- hopMUPOBaATh Y 00YHAIOLIUXCS 1IEJIOCTHOE MPEICTABICHUE O MUPE U POJIM XUMUU B
CO3/IaHUM COBPEMEHHON €CTEeCTBEHHO-HAyYHOM KapTHUHBI MUpPA; YMEHUE OOBSICHSIThH
O00BEKTHI M MPOLIECCHl OKPYKAIOIIEH NEUCTBUTEIBHOCTU: MPUPOIHOM, COLMATBHOM,
KYJbTYPHOU, TEXHUYECKON CPe/bl, UCTIOIB3YSI AJISI 3TOr0 XUMHUECKHE 3HAHUS,
- pa3BUBaTh y OOydYarolmMXCsl yMEHUsl paszinyaTh (akThl U OILEHKH, CPAaBHUBATH
OIICHOYHBIC BBIBObI, BUJETh UX CBSI3b C KPUTEPHUSMH OLICHOK U CBS3b KPUTEPHUEB C
OTpENEICHHOW  CHCTeMOW IIeHHOCTeH, (opmynupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO TIO3HUIINIO;
- TpuoOpeTaTh OOYYAIOMIMMCSI OMBIT PAa3HOOOPAa3HON JEATEIHHOCTH, TMO3HAHUS U
CaMOITO3HAHUS; KJIIOYEBBIX HABBIKOB, HMMEIOIIUX YHUBEPCAIBHOE 3HAYCHHE MJIS
Pa3TUYHBIX BUJOB JCATEIHHOCTU (HABBIKOB PEIICHUS MPOOJIeM, IPUHSTHS PEIICHHM,
MOMCKa, aHamn3a U 00paboTKu MH(OpMAIMK, KOMMYHHUKATUBHBIX HABBIKOB, HABHIKOB
W3MEpPEHUN, COTPYJHHUYECTBA, OE30MacCHOrO0 OOpalleHuss C BEIIECTBAMHU B
MTOBCETHEBHOM KU3HM).

B nponecce ocBoeHus mpeaMera « XUMHs» Yy 00y4aroluxcs 1eleHanpaBIeHHO
dbopMupyIOTCSI yHUBEpCallbHbIE YyueOHble neicTBus (manee — YVY]I), BriIrodas
dhopMupoOBaHUE KOMIIETEHIIMNA B 00JaCTH y4eOHO-UCCIEA0OBATEILCKOM U MPOEKTHOM
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JESITEIbBHOCTH, KOTOPbIE B CBOIO OYEpedb OOECIEUMBAIOT IMPEEMCTBEHHOCTh
dbopmupoBanus oomux kommnereHimuii @I'OC CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccnoHalbHOE
camMoonpe/eeHne 00yJaroluxcs, pa3BUTHE 0a30BbIX YNPABICHUECKUX YMEHHUH IO
TUTAHUPOBAHMIO U POSKTUPOBAHHIO CBOETO MPO(dhecCHOHAIBHOTO Oy ayIIero.

1.3. OOmasi xapakTepucTUKa y4eOHOro nmpeaMera

[Tpenmet «XuMus» u3ydaeTcst Ha yriyOJIeHHOM ypOBHE.

[Ipenmer «XuMus» HMEET MEXKAUCHUIUIMHAPHYIO CBSI3b C JUCIHUIUIMHAMU
oomenpodeccuonansuoro mmkima OIl 03 «Opranwmveckas xumus», OII
O4«Anamutnyeckasg xumus»y, OIl 05 «®Pwusmyeckas u kxowtowgHas xumusy, OII
06«Teopernyeckne OCHOBBI xumuueckord TexHojorun», OIl 13 «Xumuueckas
TEXHOJIOTHSI OPraHWYECKHX BEHIECTB», a TAKXKE MPOPECCHOHAIBHBIMH MOAYJISIMU
[IM.02 BeneHue TEXHOJIOTUYECKOTO MPOLECCa C aBTOMATHYECKUM PETYIMPOBAHUEM
napameTpoB u pexumoB, [IM.03 Kontponb pecypcoB u obecrniedueHHe KauecTBa
MPOAYKIUHU.

[Mpeamer «XumMus» UMEET MEKTUCIUIUIMHAPHYIO CBSI3b C YY4EOHOU TUCIIUTUTMHON
«O011e KOMIIETeHIIMM TpodeccuoHana» oO0WEeNnpodecCHOHATIBHOIO IMKIA B YacTH
Pa3BUTHSL YUTATEIBCKOM, €CTECTBEHHOHAYYHOW T'PaMOTHOCTH, a Takke (HOpMUpOBaHUS
o0IMX KOMIIETEHIIMH B cdepe pabdoThl € UHPOpPMAIUEH, CaMOOpraHU3alud |
CaMOYIIPaBJICHUS, KOMMYHHKALIWH.

ConepxaHue TIpeaMeTa HaNpaBICHO Ha JIOCTH)KEHUE JIMYHOCTHBIX, MeETa
MPEAMETHBIX U TPEIMETHBIX pe3yJbTaToB O0yudeHHs, peridameHTHpoBaHHbIX DI'OC
COO.

B npoduibHyI0 COCTaBISIOUIYI0 IO TPEAMETY BXOAUT MPO(EecCHOHATHHO
OPUEHTUPOBAHHOE COJIEpAHUE, HEOOXOAUMOE Ui (POPMUPOBAHUS Yy OOyYarOIMIUXCS
001X 1 MPO(HECCHOHATBHBIX KOMIIETEHIIUH.

B memax moarotoBku oOydarommxcss K Oyaymied  nmpod)ecCHOHATBbHON
JICATEIIbHOCTH TPU  U3YyYeHUH Yy4ueOHOro rmnpenmera «XuMHUsS» 0Co00€ BHUMAHUE
YAETSIETCd YMEHHUIO HUCHOJIb30BAaTh JOCTUKEHHUS COBPEMEHHOW XMMHUYECKON HAyKH H
XUMUAYECKUX  TEXHOJIOTUM TPUMEHUTENIHO K  BBIOpPAHHOM  TpOQeCcCHOHATLHON
JeATEIIbHOCTH, COOJIONEHUIO TpeOoBaHMI OE30MAacHOrO  BBIMOJHEHUS paboT |
HKOJIOTMYECKOM O€30MacHOCTH.

B nporpamme mno mnpeaMery «XuMHS», pealn3yeMOW NPU TOATOTOBKE
oOyuaronuxcst o crneruanbHocTu 18.02.06 Xumudeckass TEXHOJOTHS OPraHUYECKUX
BEILECTB, NMPOPUILHO-OPUEHTUPOBAHHOE COIEP)KAHUE HAXOAUT OTPAXKEHUE B TEMax
pa3nenoB «OCHOBBI OpPraHUYECKOW XUMHUM», «XHUMHUA W KU3HB», a TakKXKe
«XHAMUYECKUE peakium», «/[ucnepcHble cucTembl. PacTBOpBI. DIEKTPOIUTHUYECKAS
nuccouuanusy, « Hemerams.



1.4. Ilnanupyembie pe3yJibTaThl 0CBOEHHUS YUeOHOI0 MpeIMeTa

B pamkax mnporpamMmbl y4eOHOTO TMpeaMeTa «XUMHUs» OO0yHarOIIUMUCS
OCBAMBAIOTCS JIMYHOCTHBIC, METANpeIMETHbIE U TMPEAMETHBIC pPE3yJIbTaThl B
cootBeTcTBUM ¢ TpeboBarmsiMu OI'OC cpegHero o01ero oopa3oBaHus: JMIHOCTHBIC
(JIP), meranpenmernsie (MP), nmpeamerHbie i yriayOJ€HHOTO YPOBHSA H3yYEHUS
(ITPG u ITPy):

Konwbi IlnannpyemMble pe3y/ibTaThbl OCBOCHHS Y4eOHOI0 NpeAMeTa BKIKYAIOT:
pe3yJbTaToB

JInyHocTHBIE pe3yabTaTshl (JIP)

JIP 04 ChopMUpOBaHHOCTE  MHUPOBO33PEHUS, COOTBETCTBYIONIETO  COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKd U OOLIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JMAJIOTe
KYJIBTYp, @ TAKXKe pa3aInyHbIX (popM 0OIIECTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO
MECTa B MOJHUKYJIBTYPHOM MHUPE;

JIP 09 ['0OTOBHOCTBH M CHIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
NPOTSDKEHUM BCEM JKU3HU; CO3HATENIBHOC OTHOIICHHE K HENPEPHIBHOMY
00pa30BaHUIO0 KaK YCIOBUIO YCIEIIHON NpodeccHuoHaIbHON M OOIIECTBEHHOM
JeSITeIIbHOCTH,

JIP 13 Oco3HaHHBId  BBIOOp Oyaymieil npodeccMu W BO3MOXKHOCTEH — peanu3anuu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB, OTHOIICHHWE K NPOPECCHOHATHHON
ACATCIIBHOCTH KAaK BO3MOXHOCTHU Y4YaCTuUs B PCIICHHUU JIMYHBIX, O6HIGCTBCHHI>IX,
rOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM;

JIP 14 ChopMHUPOBAaHHOCTh  JKOJIOTHUECKOTO  MBINUICHUS, TIOHUMAaHUS  BIUSHUS
COLIMATTbHO-9KOHOMHMYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOHON M COIUAIBHOMN
CpeJibl; MPUOOPETEHHE OIBITAa YKOJIOT0-HAMIPABJICHHOM JISATEIIPHOCTH;

JInuHocTHBIE pe3yabTaThl nporpaMmsel Bocnutanus (JIPBP)

JIPBP 10.1 3a0oTsmuiics 0 3allUTe OKPYKAIOIIEH CPeIbl.

JIPBP 10.2 3aloTsimuiics 0 COOCTBEHHOM M 4y>K0i 0€30aCHOCTH, B TOM uHucie HudpoBoi

JIPBP 15 Crpemsamuiics K caMOpa3BUTHIO U CAMOCOBEPLIEHCTBOBAHNIO, MOTUBUPOBAHHBIN K
00y4eHHI0, K COIMATBHON U MpodhecCHOHATBLHON MOOUIIFHOCTH Ha OCHOBE
BBICTpAaUBaHUs )KM3HEHHON U NPOPECCHOHANTBHON TPAEKTOPUH.
JIeMOHCTpUPYIOIIUK UHTEPEC U CTPEMIICHHE K MPOdeCcCHOHATBHON EeATeTbHOCTH
B COOTBETCTBUM C TpeOOBAaHUSMHM COLMAIBHO-KOHOMHUYECKOTO Pa3BUTHUS
Camapckoif 00J1acTH.

Metanpeamerssblie pe3yabstarbl (MP)

MP 01 YMeHue caMOCTOSTENBHO ONPENENATh LENN ACATEIbHOCTH U COCTABJISITH TIJIAHBI
JIEATEIIbHOCTH; CaMOCTOATEIIBHO OCYIIECTBIIATD, KOHTPOJIUPOBATh u
KOPPEKTUPOBaTh JEATEIbHOCTh; HCIIONb30BaTh BCE BO3MOYKHBIE PECYPCHI IS
JIOCTMKEHHSI TIOCTABJIEHHBIX 1N M peaau3aliyd IUIAaHOB JIEITEIbHOCTH;
BBIOMPATH YCIICUTHBIC CTPATETHH B PA3IMYHBIX CUTYAIIHSIX;

MP 02 YMeHue npoayKTUBHO OOIIAThCS M B3aWMOJCHCTBOBATH B MPOIIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBaTh TO3HMIMHU JPYTUX YYaCTHHKOB JESITENBbHOCTH,
s dexTuBHO pazpemaTh KOHOIUKTHI;

MII 04 ['oTOBHOCT M CHOCOOHOCTH K  CAaMOCTOSITENBHOW — MH(OpMAIMOHHO-
MO3HABATEILHOM JIEATEILHOCTH, BIIaJIEHUE HAaBBIKAMM IOJIyYEHHUs] HEOOXOIUMOM
uH(pOpMallMU U3 CIOBapel pa3HbIX THUIIOB, yMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHMKAX HMHGPOpPMAllMK, KPUTHUYECKH OLIEHHBATh M HHTEPIPETHPOBATH




Konanl
pe3yJibTaTOB

IInanupyemMble pe3yJbTaThbl 0OCBOEHHS Y4eOHOI0 NMpeIMeTa BKJIKYAIOT:

I/IH(i)OpMaHI/IIO, IMOJIy4a€MYyIO U3 pa3JIndHbIX NCTOYHHUKOB;

IIpenmeTHble pe3yJbTaThl yriy0JeHHblii ypoBenb (IIP)

ITP6 01

ChopMHUPOBaHHOCTH IIPEICTABIICHUM O MECTE XMMHUH B COBPEMEHHOW HAYYHOM
KapTUHE MHUPA; TOHUMAaHUE POJIM XUMHH B (DOPMHUPOBAHHUH KPYTro30pa U
(GYHKIIMOHATIBHOW IPaMOTHOCTH YeJI0BEKa JUIsl pEHICHUs] MPAKTUYECKUX 3a1a4

I1P6 02

Bnaaenue ocHOBOIONIArarOIIMMU XUMAYECKUMHU MOHSITUAMH, TEOPUSIMU, 3aKOHAMH
Y 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTHEN 1
CHMBOJIUKOM;

ITP6 03

Brnanenne ocHOBHBIMU METOJIJaMH HayYHOI'O IIO3HAHUS, UCIIOIb3yEMbIMU B XUMUMU:
HaOJII0/IeHNE, ONIUCAHUE, U3MEPEHNUE, IKCIIEPUMEHT; YMEHUE 00padaThiBaTh,
OOBSICHATB PE3yJbTaThl IPOBEICHHBIX ONBITOB U JIEJIaTh BHIBOJIbI; FOTOBHOCTb U
CIOCOOHOCTh IIPUMEHSTh METO/Ibl TO3HAHUS IPU PELICHUH MPAKTUYECKUX 33/1a4;

I1P6 04

ChopMupoBaHHOCTb YMEHHUS AaBATh KOJUYECTBEHHbIE OLIEHKU U IPOBOAUTH
pacueThl M0 XUMHUYECKUM OpMYyIIaM U YpaBHEHUSIM;

ITP6 05

Branenue nmpaBuiaaMu TEXHUKHA O€30ITACHOCTH MPU UCIIOIb30BAHUHA XUMHUYECKUX
BCIICCTB;

ITP6 06

CdopMupoBaHHOCTH COOCTBEHHOU IMO3UIIUHU TI0 OTHOIICHUIO K XUMUYIECKOM
uH(hOpMalIMK, OJTyYaeMON U3 Pa3HbIX HICTOYHHUKOB

[TPy 01

CdopMUpOBaHHOCTH CUCTEMBI 3HAHUN 00 OOIIMX XUMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSIX;

[TPy 02

CdopMUpOBaHHOCTHh YMEHHI UCCIICIOBATh CBOMCTBA HEOPTAHUYCCKUX U
OpPraHUYECKUX BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
pEAKLHIi, MPOTHO3UPOBATh BO3MOKHOCTh UX OCYILIECTBJIECHUS;

[Py 03

BJ'IaI[eHI/Ie YMCHUSAMU BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHHUH O COCTaBc,
CTPOCHUHU BCHICCTBA U OCHOBHBIX XUMHUYCCKUX 3aKOHAX, IIPOBEPATH UX
SKCIICPUMCHTAJILHO, (I)OpMyJ'II/IpyH CJIb UCCICAOBAHUA,

[TPy 04

Branenue MeroaMu caMOCTOSITENIBHOTO TUIAHUPOBAHUS U TIPOBEICHUS
XUMHUYECKHX SKCIIEPUMEHTOB C COOJIIOICHUEM TpaBUIl Oe3011acHOM paboTHI C
BeleCTBaMU U J1a00paTOPHBIM 000py10BaHHEM; CPOPMUPOBAHHOCTD YMEHUM
ONMCAHHUs, aHAJIN3A U OLICHKH JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

[TPy 05

CdopmMupoBaHHOCTb YMEHUI TPOTHO3UPOBATh, AHATM3UPOBATH U OLIEHUBATH C
HO3ULUI 3KOJOrHYecKoi 0€30MacCHOCTH MOCIEACTBUS OBITOBOM U
IIPOU3BOJICTBEHHOMN JESITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ NepepaboTKOMN BEIIECTB

B mporiecce ocBoeHUs mpeaMera « XUMUS» Y 00YUaroIIUXCs [IEICHATPABICHHO

dhopMUPYIOTCSI yHUBEpCAJIbHbIE YueOHbIE JEWCTBUS,

BKJIIO4Yass (OpMUPOBAHUE

KOMIETEHIIUM, 00yJaromuxcsi B 00JaCTH yu4eOHO-UCCIEA0BATEIBLCKOM AeATeIbHOCTH,
KOTOpBIE B CBOIO OYepeab 00ECTIEYMBAIOT NMPEEMCTBEHHOCTh (hOPMUPOBAHUS OOIINX
komnerennuiit @I'OC CIIO.




Buabl yHuBepcaabHBIX Y4eOHBIX Koambt HaunmenoBanue OK
aeiicTBUiA OK (B coorBercTBUM ¢ PI'OC CIIO no
®1'oC COO 18.02.06 Xumuueckasi TEXHOJIOT U
OpraHHYeCcKHX BelecTB)
PerynstuBHbIe yHUBEpCalIbHbIC yUueOHbIE OK 01 |IloHuMarh CyHIIHOCTh M COLHUAIbHYIO
neiicTBus (Lienenojaraiue, iaHupoBaHue, 3HAYUMOCTh cBOEH Oynyiei
PYKOBOJICTBO, KOHTPOJIb, KOPPEKLIUS, npodeccuu, MPOSIBIATH K  HEH
MOCTPOEHUE UHIUBUTyaIbHON YCTOMYHMBBIN UHTEPEC.
00pa30BaTesIbHOI TPAEKTOPUH)
[ToznaBatenbHble yHUBepcaibHbIe yueOHble | OK 02 | Opranu3oBbIBaTh COOCTBEHHYIO
neiictBus (popmupoBaHue COOCTBEHHON JESITCIIbHOCTh, BBIOMPATh  THUIIOBBIE
00pa3oBaTeNbHOI cTpaTeruu, CO3HaTeIbHOE METOJIbI U  CIOCOOBI  BBIMOJHEHUS
dbopMupoBaHre 00pa30BaTEIILHOTO 3aMPOCa) poecCHOHANIBHBIX 33]1a4, OI[CHUBATH
ux 3G(HEKTUBHOCTh M KAYECTBO
KoMMyHHKATHBHBIC YHHBEPCATbHBIE OK 03 | IIpuHMMATH pelIeHUsI B CTAHIAPTHBIX
yueOHbIe AecTBUS (KOJIEKTUBHAS U Y HECTaHJAPTHBIX CUTYallUAX U HECTH
WHIVBUIYATbHAS JESTCIBHOCTD JIJIs 32 HUX OTBETCTBEHHOCTb.
peleHus yueOHbIX, T03HABATEIbHbIX, OK 06 | PaboTaTh B KOJIJIEKTUBE M KOMaH/IE,
UCCJIEIOBATEIbCKUX, IPOEKTHBIX, 3¢ HEKTHBHO 0OIIATHCS C KOJIJIETAaMH,
npodeccuoHaNbHBIX 3a71a4) PYKOBOJICTBOM, TOTPEOUTEISIMHU.

B 1nemax mnoarotoBku oOydarommxcs K - Oynymed npodeccHoHaIbHOU
JESITEIbHOCTU MPU U3YUYEHUH y4eOHOro mpeaMera «XUMHs 3aKJIaJbIBacTCsd OCHOBA
st popmupoBanus [IK B pamkax peanuzanuu OOII CIIO mo cnemuanbHOCTH
18.02.06 Xumudeckasi TEXHOJIOTHSI OPTAaHHYECKUX BEIIECTB

Konanl IIK

HaumenoBanmue IIK (B coorBercTBUM ¢ ®I'OC CIIO no cneunajibHOCTH
18.02.06 Xumuueckasi TEXHOJIOTHS OPraHHYeCKHX BELIECTB)

Benenue TeXHOIOTHYECKOT0 MPOIECCa ¢ ABTOMATHYECKHM PeryJHpoOBaHUEM
apaMeTpoB U PeKHMOB

IIK 2.1 IToaroraBamMBaTh UCXOJAHOE CHIPHE U MATEPHUAJIBI
I1K 2.3 BbimonHATe TpeOOBaHUS MPOMBIIUICHHON M HKOJOTHYECKOM Oe30macHOCTH U
OXpaHbl Tpyia
KoHTpoJib pecypcoB u obecniedeHHe KauecTBa NPOAYKIHH
1K 3.2 KonTponupoBaTth KauecTBO ChIpbsi, 0Ty PaOpHUKaTOB (IOJYNPOAYKTOB) U FOTOBOM

IPOAYKIIUH




2. OFBEM YYEBHOI'O IPEJIMETA U BUJIbl YYEBHOM PABOThHI

Bun yueOHo# padoThI

O0BeM B yacax

O6beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT0 npeaMeTa 180
BT. U..

TEOpPETHYECKOE 00yUeHUe 96
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHATHS 74
IIpodeccuoHaIbHO OPMEHTHPOBAHHOE COIePKAHME 90
BT. U..

TeopeTuyeckoe o0ydeHue 45
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 45
KOHCYJIbTalus 4
IMpomexyTouHasi aTrecTamust (3K3aMeH) 6
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3. COAEPKAHUE U TEMATUYECKOE INTAHUPOBAHUE YYEGHOI'O IIPEAMETA XUMUA

HaumenoBanue | Conep:kanmue yueOHOro Matepuasa u ¢popMmsel opranuzanuu | O0bém Koa amanocTHbIX
pa3esioB U TeM | JeITeJIbHOCTH 00y4aromuXCcs B Kon Kon pe3yabTaTOB
yacax | 00pa3oBaTeqbHOro | o0pa3’oBaTe/IbHO | peaju3alHu
pesyiabTtata ®I'OC | ro pesyabrara NMPOrpaMmbl
COO @1'0C CIIO BOCIIUTAHMSI/HATIPAB
JICHUA BOCITUTAHUSA
1 2 3 4 5 6
Paznea 1.
OcHoBBI
OpraHuyvecKoi
XMMHH
IIpogeccuoHaIbHO OPHEHTHPOBAHHOE CO/IePKaHUe
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia
OcHOBHBIE BBenenue B opranuueckyro Xxumuiwo. [losenenue u pazeumue 4 JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
HOHATHS opeanuueckou Xxumuu Kax Hayku. Ilpeomem opeanuueckoi MP 01-02; 06 ['H/JIPBP 10.02;
OpTraHUYeCKOM xumuu. Mecmo u 3HaueHue OpeaHuvecKou XUMUU 8 cucmeme I1P6 01-02, 04, 06, IK 2.1; 3.2 [To3H/JIPBP 15
XUMUHU U TEOPUSL | ecmecmeenHvlx  Hayk. Bzaumocesazv — nmeopeanuyeckux —u ITPy 01, 02.
CTpOCHUS opaanuyeckux eewjecme. Xumuieckoe cmpoeHue Kax nopsioox
OpPraHUYeCKUX COeOUuHeNUsl AmMoMO8 8 MOJIEKYle CO2IACHO UX GAeHMHOCHIU.
COETMHEHU I OCHOBHbIE TIOJIO)KEHUS TEOPUHM XUMHYECKOIO CTPOEHUs
(Teopust A.M. opranudeckux coenuHeHnit A.M. Bytnepoa. Venepoowwiii
Bbytneposa) ckenem op2anuyeckou moaekyavl. Kpamunocmv Xxumuueckou

XUMUYECKO20
THouamue o

cesa3u.  3asucumocms C8OUCMSE Geujecms om
cmpoenus monekya. HMzomepus u u3omepbi.
@yHKYUOHANBHOU epynne.

[MpuHIMIBl  K1accuUKAMM ~ OPraHUYECKUX  COCTUHCHHM.
Medicoynapoonas HomeHKIamypa U HPUHYUNsl 00PA308aHUSL
Hazsanuul opeaHudeckux coedunenut. Kiaccupukamms u
0COOEHHOCTH OpraHUYECKHX peakuuil. PeakyuonHvle yeHmpul.

llepsonauanvuvie nowamuss o munax U  MeXAHUIMAX
OpeaHu4ecKux peaxkyuil. T'omonrumuueckuu u
2emepoumuyecKuli pa3pslé KOBANEHMHOU XUMUYECKOU C853U.

C60600HO paoukanvuvlll U UOHHBIU MEXAHUIMbL  PeaKyuu.
Ilousamue o nykneoghune u snekmpogu.e.
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1 2 3 4 B 6
Tema 1.1. IIpakTHYecKHe 3aHATHS 8
OcHoBHbIE [Ipaktnueckoe 3anstue Ne 1. CocraBieHHe CTPYKTYpHBIX JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
MTOHSATHUSA (hopMyJ1 OpraHUYECKUX BEIIECTB MP 01, 02, 04 TTIP6 06 ['H/JIPBP 10.02;
OpraHUYECcKON [Ipaktnueckoe 3ansatue Ne2. CocTaBieHHE CTPYKTYpPHBIX 01-04, 06; K 2.1; 3.2 [To3H/JIPBP 15
XUMHH U Teopus | popmys M30MEPOB M TOMOJIOTOB AJTKAHOB I1Py O1.
CTPOCHUSA CamocTosiTesibHAsi pad0oTa 00yYaOIIMXCS 6
OpraHN4eCKux ['omosiornyeckuii psa anKkaHoB U paJAMKaAIOB. BelyunuTh
COCIMHEHHU Ta6J'II/IHy
(Teopus A.M. CpaBuenue kinaccupuKaIMy COSIUHEHUN U PEaKuii B
Byrieposa) OPraHM4YeCKOM U HEOpraHuyecKou xumuu. I1oaroroBute
cooOmieHne
W3yunth MeToanYECKUE YKa3aHUS 10 MPAKTHUYECKOMY 3aHSITHIO
No 1
[ToaroToBUTH OTYET MO MpaKTUYECKOMY 3aHITHIO No 1
N3yunTh METOIMYECKHE YKA3aHUS IO TPAKTUIECKOMY 3aHSATHIO
No 2
[ToAroToBUTH OTYET N0 MPAKTUYECKOMY 3aHATUIO Ne 2
Tema 1.2. Coaepxkanue y4eOHOIro MaTepuaJa 16
YrineBonopoasl | ANKaHBL. OJIeKmMpoHHOe U NPOCMPAHCMBEHHOE CMPOEHUE JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
MONeKyIbl MemaHa. sp 3 -2ubpuouzayus opoumaneu amomos MP 01, 02, 04; 06 I'H/JIPBP 10.02;
yenepooa. I'omonoeuueckuii psao u obwas (Gopmyna aikaHos. I1P6 01-04, 06. K 2.1; 3.2 [To3H/JIPBP 15

Cucmemamuyeckas HOMEHKIAMYPA AIKAHO8 U PAOUKAILOS.
Hszomepuss  yenepoonozo ckenema. Pusuueckue ceoucmed
ANKAHO8. 3aKOHOMEPHOCMU USMEHeHUsl (PUUUECKUX CBOUCMS.
Xumuueckue ceolicmea ANKAHO8. eanozeHuposanue,
oecuopuposanue, MmepmMuyecKkoe pasiodiceHue, KpeKuHe Kax
CnocoObl NONYYeHUs BANCHEUUUX COEOUHEHU 8 OP2AHUYECKOM
cunmese. [ openue ankanos Kak 0OUH U3 OCHOBHbIX UCTOYHUKOS
menia 6 npombluieHHocmu u ovimy. H3omepuszayus Kak

Cnocob noiyueHusi B8blCOKOCOpmMHO20 bOensuna. Mexanuzm
peaxkyuu  c60000HOPAOUKANIbHO20 — 3ameweHus. [lonyuenue
anxaunos. Peaxyus Bropya. Haxooxcoenue 6 npupooe u

NPpUMEHEHUE AJIKAHOB.
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1 2 4 5 6
Tema 1.2. Huxnoankansl. Cmpoenue monexkyn yuxioarkanos. QOowas JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
YrneBomopoasl | popmyna  yukioankanos. Homenxnamypa — yukioankauos. MP 01, 02, 04; 06 I'H/JIPBP 10.02;
Uszomepus YUKTOANIKAHOB: VenepooHo20 cKenema, I1P6 01-04, 06. K 2.1; 3.2 [To3H/JIPBP 15

MEJCKNACCO8aAsl, NPOCMPAHCMBEEHHAS (YUC-MPAHC-UZOMEPUSL).
Cneyughuxa ceoticme yukioaikano8 ¢ MaiblmM pasmepom YuKida.
Peaxyuu npucoedunenus u paoukanvbHo2o 3ameujenus..
AJKEeHBl. J1eKmpoHHOe U NPOCMPAHCMBEHHOe CMpOeHUe
MOJIeKyIbl dmuienda. sp 2 -eubpuouzayus opoumanell amomos
yenepooa. o- u m-ceasu. lomonocuueckuti psao u oowas
Gopmyna ankenos. Homenmxnamypa anxenos. Hzomepus
ANIKEHOB. Y2lIepOOH020 CKelemd, NOJONCEHUsI KPAMHOU CBs3U,
NPOCMPAHCMBEHHAST  (YUC-MPAHCUZOMEPUSL), MENCKIAACCOBASL.
Qusuueckue ceolicmea ankenos. Peaxyuu snexmpoghunvrozo
npucoeouHeHusi Kak cnocod noayyeHus QYHKYUOHATbHBIX
npouU3BOOHLIX y2ne6000podos. Illpasuno Mapkoenukosa, e2o
9eKkmponHoe  obocHosanue.  Peakyuu — oxucienus — u
noaumepuszayuu.  Ilorusmunen  Kaxk — KpYNHOMOMHAICHbLIU
NPOOYKmM  XUMUYECK020 Npou3eoocmea. Ilpomviuiiennvie u
nabopamopHvle  cnocobvl  noayyeHus  ankewos. Ilpasuno
3auyesa. [Ipumenenue ankeHos.

Anxaguensl. Kraccuguxayus ankaoueHos no  83aUMHOMY
PACnoodcenulo Kpamuuvlx cesaszei 6 monexyne. Ocobennocmu
91eKMPOHHO20 u NPOCMPAHCMBEHHO20 cmpoeHus
conpsdiceHHblx  ankaouenos. Obwas opmynra anrKkaoueHos.
Homenxnamypa u usomepus  anxaduenos. Qusuueckue
ceollcmea anKkaoueHos. Xumuveckue c8OUCMBA ANKAOUEHOB:
peaxkyuu npucoeouHenuss (2uopupogarue, 2aio2eHuposaHue),
eopenus u noaumepuzayuu. Bxnao C.B. Jlebedesa 6 nonyuenue
cunmemuyeckoeo Kayuyka. Bynxanmuzayus xayuyka. Pesuma.
Mnozcoobpa3zue 61006 cunmemuyeckux Kay4ykos, ux c8oucmea
u npumenenue. Ilonyuenue ankaouenos.
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1 2 4 5 6
Tema 1.2. AJIKUHBL. DleKmpoHHoe U NPOCMPAHCMBEHHOe CMpPOeHUe JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
VYrineBoopoabl | MOIEKYbl ayemusiend. Sp-eubpuousayus opoumaneti amomos MP 01, 02, 04; 06 ['H/JIPBP 10.02;
yenepooa. I'omonoeuneckuii psao u obwas Gopmynia aikuHos. ITP6 01-04, 06. K 2.1; 3.2 [TosH/JIPBP 15

Homenxnamypa. Hzomepusi:  yenepooHnoco ckenema,
NOJLOJICEHUsL  KPAMHOU  C853U, Medckaaccosas. Dusuqeckue
ceolcmea ankunos. Xumudeckue c8oucmed aiKUHO8: peakyuu
nPUCOeOUHeHUsl KaKk Cnocob RNOJLY4eHUs: NOIUMEPOS U Opyeux
nonesuvix  npodykmos.  Peaxyuu  3amewenus.  'openue
ayemusiena Kak UCMOYHUK 6blCOKOMEMNepamypHo20 NilamMeHU
o0nsi ceapku u  pesku memannos. Ilomyuenue ayemunena
RUPOUZOM MemaHna u Kapououvim memooom. Ilpumenenue
ayemuiena.

Apenbl.  HUcmopus omkpuimus — oOenzona. CospemeHmbvie
npedcmagienuss 00 INeKMPOHHOM U  NPOCMPAHCIMEEHHOM
cmpoenuu 6enzona. Mzomepusi u HOMEHKIAMypa 20MOJ0208
oenzona. Obwas @opmyra apenos. Dusuueckue ceolicmea
benzona.  Xumuueckue — ceovcmeéa  6ensona:  peakyuu

INEeKMPOPUTLHO2O0 3amewjeHus (numposaHue,
2an102eHUpoBanIe) KaKk cnocod NoIy4eHus XUMU4eCKUx cpeocma
3auumul  pacmeHuil;  NPUCOEOUHeHUs  (2uopuposaHue,

2anoeenuposanue) Kaxk — 00KA3amenbCmeo  HenpeoeibHO20
xapaxkmepa 6enzona. Peaxyus copenus. Ilonyuenue Oensona.
Ocobennocmu  xumuueckux ceoucme moayoad. Bzaumnoe
gnuAHUe amMoMO8 8 Mmoaekyne moayona. OpueHmayuonHvle
agppexmul 3amecmumeneii. Ilpumenenue 20m010208 ben3oaa.
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1 2 3 4 5 6
Tema 1.2. IIpakTHYecKHe 3aHATHSA 16
VYranesonopons! | [Ipaktuueckoe 3anstue Ne 3.  Hamucanwe — peakiwid, JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
XapaKTePHBIX JJIsl ATKAHOB. MP 01, 02, 04; 06 I'H/JIPBP 10.02;
[paktryeckoe 3aHsaTue Ne 4. BEINOJHEHHE 3aJaHUi 1O TEME I1P6 01-04, 06; [K2.1; 3.2 ITosH/JIPBP 15
«CBoMCTBa HETIPEJEIBbHBIX YTIEBOA0POIOBY» [Py 02.
[IpaxTrueckoe 3ansatue Ne 5. PenieHue TUIOBBIX 33184
[Ipaktnueckoe 3ansitue Ne 6 Pemenue 3agaHuii mo Teme
«"eHeTHuecKas CBA3b MEX/Y KJIacCaMU YIJIEBOJOPOJIOB
JlaGopaTopHble paGoThI 4
JlaboparopHast pabota Ne 1. KauecTBeHHOE OIpeieicHIe JIP 04, 09, 13, 14, OK 01, 02, 03, OxH/JIPBP 10.1;
yIiepoJia ¥ BOAOPO/A B OPraHUUECKUX COSTUHEHUAX MP 01, 02, 04; 06 I'H/JIPBP 10.02;
I1P6 01-06; I[IK2.1,2.3,3.2 ITo3H/JIPBP 15
ITPy 03.
CamocrosiTesibHasi padoTa 00y4auuxcs 18

Anxanpl. COCTaBUTh ONMOPHBIM KOHCIIEKT

Huxknoankansl. OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI

Anxenbl. COCTaBUTh OMOPHBIM KOHCHEKT

Peakniuu nonumepu3zanun. [TonrotoButs coodrienue
Anxaauensl. COCTaBUTh OMOPHBIA KOHCIIEKT

Kayuyku. OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI

Anxunbl. COCTaBUTh OMOPHBIN KOHCIIEKT

Apenbl. COCTaBUTh OMOPHBIN KOHCIIEKT

N3yunth MeTOMUECKHE YKa3aHUs 110 j1abopaTopHoi padore Ne 1
[HoaroroButh oT4ET IO  J1abOpaTopHOM padore Ne 1

N3yuuth MeTOAMYECKHE YKa3aHUs 110 [IPAKTUYECKOMY 3aHATHIO Ne 3
[loaroToBUTH OTUET MO MpaKTHYECKOMY 3aHATHIO Ne 3

W3yuuThs MeTOAMYECKHE YKa3aHUS 110 IPAKTUYECKOMY 3aHATHIO Ned
[ToaroToBUTH OTYET MO MPAKTUUECKOMY 3aHATHIO Ned

W3yuuth MeTOAMYECKHE YKa3aHU 110 IPAKTUYECKOMY 3aHATHIO Ne 5
IToAroTOBUTE OTYET MO MPAKTUUECKOMY 3aHATHIO Ne 5

W3yuuTh MeTOAMYECKHE YKa3aHUS 110 IPAKTUYECKOMY 3aHATUIO Neb
[1oAroTOBUTH OTYET IO MPAKTHIECKOMY 3aHATHIO Neb
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1 2 3 4 5 6
Tema 1.3. Coaeprxanue yueOHOIro MaTepuaJia 12
Kucnoponconep | CrupTsl. Knaccugpurayus, HOMEHKIamypa Cnupmos. JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
xKamye Tomonoeuveckuti pao u obwas @opmyra npeoenbHvix MP 01, 02, 04; 06 I'H/JIPBP 10.02;
OpraHuveckue 00HOaMOMHBIX cnupmos. H3zomepus. @uszuueckue ceolicmea ITP6 01-06 K 2.1; 3.2 [TosH/JIPBP 15
COCAMHCHHA npeoenbHbIX  OOHOAMOMHBIX  CNupmos. Booopoouas ce5a3b

MedHCOY MONEeKYIAMU U ee GIUsHUEe HA pusuyeckue ceolucmeda
chupmog. Xumuueckue ceoucmeaa. 63aumMooelicmsue ¢ Hampuem
KaK cnocod yCmanosieHus Haiuyus 2UOPOKC SPYNNbl, ¢ 2A102€H
8000p0OOAMU KAK CROCOO NONYYeHUs pacmeopumenei, Hympu-
u  medcmonekyisipuas Oecuopamayusi. Peaxyus  eopenus:
cnupmel  Kax  monaueo. Ilonyuenue smawnona: peaxyus
OPOICEHUSL 2TIHOKO3bL, 2UOPAMAYUS IMUTIEHA.

Ilpumenenue memanona u smanona. DPuzuonozuueckoe
oeticmeue MemaHoia U SMAHONA HA OPSAHU3M UYel06eKd.
Dmunenenukons u enuyepur Kak npeocmasument npeoeibHbix
MHO20aMOMHbIX — cnupmos.  Kauecmeennas — peaxyusi Ha
MHO20AMOMHbBIE CRUPMbL U ee NPUMeHeHue OJisl PACNO3HABAHUSL
2nuyepuHa 8  Ccocmage  KOCMEMUYEeCKUX  Cpeocms.
IIpakmuueckoe npumeHenue SMULEH2TUKONA U STUYEPUHA.
®enon. Cmpoenue monexynvl ¢henona. Bzaumuoe enusHue
amomos 6 moaexyne genonra. Puzuueckue ceolicmea ¢peHoa.
Xumuueckue ceoticmea (peakyuu ¢ Hampuem, UOPOKCUOOM
nampus, bpomom). Ilonyuenue gpenona. Ilpumenenue gernona.
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1 2 4 5 6
Tema 1.3. Anpaerunpl M KeTOHBL.  Knaccuguxayusi —anvle2udos u JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
Kucnoponconep | kemonos. Cmpoenue npedeibHulx anbv0e2udos. DiekmporHoe U MP 01, 02, 04; 06 I'H/JIPBP 10.02;
xKamye NPOCMPAHCMBEHHOE — CMPOeHUe  KAPOOHUTbHOU  2PYNNb. I1P6 01-06 K 2.1; 3.2 [To3H/JIPBP 15
OpraHu4ecKue Tomonoeuueckuii pso, obwas ¢opmyna, HomeHKIamMypa u
COCAMHEHNA uszomepust npedenvHvix anvoecudos. Duzuueckue ceolcmea

npeoenvbHblX anboecudos. Xumuueckue c8OUCMBA NPeOeibHblX
anvoeaudos: 2uOpuposanue;, KaieCmeeHHvle peakyuu Ha
KapOOHUNbHYIO 2pynny (peakyus «cepeOpaHo20 3epKanay,
83aumooeticmsue ¢ euopoxcuoom meou (Il)) u ux npumenenue
0J151 OOHAPYIICEHUSL NPEOelbHbIX ANbOeUO08 8 NPOMBLULLIEHHBIX
cmounblx  godax. Illonyuenue npedenbhbix  aAlbOE2UOO8:
OKUCIeHUe —CRupmos, euopamayusi ayemunieHa (peakyus
Kyueposa). Toxcuunocmo anboez2udos. Ilpumenenue
Gopmanvoecuda u ayemanvoecuod. Ayemon KaxK
npeocmasumenv kKemonos. CmpoeHue MONEKYIbl ayemond.
Ocobennocmu  peaxkyuu oxucienus ayemona. Ilpumenenue
ayemoma.

KapOonoBble kucnotel. Krnaccugukayus u HomeHKIamypa
Kapoonosvlx kuciom. CmpoeHue npeoenbHblX 0OHOOCHOBHbIX
KapOoOHOBbIX KUCAIOM. DleKMpOHHOEe U NPOCMPAHCMBEHHOe
cmpoenue KapboxcunvHou epynnul. I omonozuveckuil pso u
obwas opmyna npeoenvbHviX O0O0HOOCHOBHBIX KAPOOHOBLIX
kuciom. @uszuueckue c80UCMEA NPeOdelbHbIX OOHOOCHOBHBIX
KapboHosblx  Kuciom. Xumuueckue C8OUCMBA NPeOebHbIX
OOHOOCHOBHBIX KApOOHOBbIX KUCIOM (Peakyuu ¢ Memaiiamu,
OCHOBHBIMU ~ OKCUOAMU, OCHOBAHUSMU U  CONAMU)  KaK
noomeepicoeHue CXxo0Cmed ¢ HeopeaHUYeCKUMU KUCIOMAamu.
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1 2 4 5 6
Tema 1.3. Peaxyus smepuguxayuu u ee obpamumocms. Brusnue JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
Kucnoponconep | samecmumeneti 6  yene6000poOHOM — paouxkaie HA — CULY MP 01, 02, 04; 06 I'H/JIPBP 10.02;
xKamye Kapbonogvix kuciom. QOcobeHHOCmU XUMUYECKUX CBOUCME I1P6 01-06 K 2.1; 3.2 [To3H/JIPBP 15
OpraHnvCCKuc Mypasvurotll kuciomsl. Ilonyuenue npedenbHbix 00HOOCHOBHBIX
COCAMHEHNA KapOOHOBLIX KUCIOM: OKUCTEHUEe AIKAHO08, AIKEHO8, NePEUYHbIX

Cnupmos, anvoeacudos.  Baoicneuwue — npedcmasumenu
KapOOHOBbIX KUCIOM: MYpPAsbUHas, VKCYCHAsL U OeH30UHAsA.
Buicuwue npedenvrvie u HenpedenvHble KapOOHOBbLE KUCIOMUL.
Onmuueckas uzomepus. Acummempuyeckutl amom yenepood.
IIpumenenue kapbOHOBLIX KUCTOM.

Cnoxuble 3¢upsl U Xupsl. Cmpoenue u HOMeHKIAMYpa
C0JACHBIX IPUpos. Medicknaccosasn uzomepus ¢ KapOOHOBbIMU
kucromamu.  Cnocobvl  noayueHusi  CIOHCHBIX  IPUPOS.
Obpamumocmv  peaxyuu  smepuguxayuu.  Ilpumenenue
CNOJICHBIX ~ 3¢pupos 6  nuwesou U NApPOMeEpPHOl
npomviuinienHocmu. Kupwl kax cnooscusie a¢hupvl enuyepuna u
BbICUUUX KaAPOOHOBLIX Kuciom. Pacmumenvhvle u dcueommbvie
acupwl, ux cocmae. Duauueckue  CBOUCMBA  AHCUPOS.
Xumuueckue ceoucmea Hcupog: uopuposauue, OKUCIeHUe.
T'uoponus unu omvlieHue HcUpo8 Kaxk cnocod NPoMbIULIEHHO20
NOLYYeHus. conell 8blcuux Kapoonoswvix Kuciom. Ilpumenenue
acupos. Mbind Kaxk conu  ulCUUUX KAPOOHOBLIX KUCIOM.
Moruwue ceolicmea mwia.

VYrnesoabl. Knaccugukayus yeneeooos. Qusuyeckue ceolicmaa
U  HaxoxcoeHue yeneeo0o8 6 npupode. Ilnwoxosa Kak
anvoe2udoCnupm. Xumuueckue ceoticmea 2NIIOKO3blL!
ayuIuposanue, AIKUIUPOBAHUE, CAUPMOBOE U MOJOYHOKUCLOE
bpodrcenue. DKcnepumeHmanvHvle 00KA3amMenbCmea HAIudus.
anvbOecUOHOU U Cnupmosvix epynn 6 eniokose. Illonyuenue
enokosvl. Dpykmosa Kak uzomep eniokosvi. Puboza u
oesokcupubosza.  Baowcneiiwue — Oucaxapuoel  (caxapo3sa,
JIGKMO3a, Maibmo3a), ux cmpoenue u puzuyecKue coUCmaa.
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1 2 3 4 5 6
Tema 1.3. Tuoponus caxaposvl, nakmosvi, maromoswl. Kpaxman u JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
Kucnoponconep | yewronoza kaxk oOuonoeuweckue noaumepvl. Xumuueckue MP 01, 02, 04; 06 I'H/JIPBP 10.02;
xKalue ceolcmea Kpaxmaua (2uopoius, KadecmeeHHAs peakyus I1P6 01-04, 06; K 2.1; 3.2 [To3H/JIPBP 15
OpraHu4ecKkue Ho0OM HA Kpaxmai u ee NpumeHeHue O O0OHAPYIICEeHUs. ITPy 02.
COCAMHEHNA Kpaxmana 6 npooyKkmax numauus). Xumuueckue c80UCMEA
Yennonos3vl.  2uOpoau3, 00paz0eanue  CIOJNCHLIX  IPupos.
Ilpumenenue u Ouonocuveckas poav yene60008. OxucieHue
V21160008 — UCMOYHUK IHEPLUL HCUBIX OPSAHUIMOS.
HckyccTBeHHBIC BOJOKHA. [lonsamue 00 UCKYCCMBEHHbIX
B0JIOKHAX HA NpUMepe ayemamHo20 80J10KHA.
W nenTudukanys opraHn4ecKux CoeIMHEHHN.
'enernyeckass CBsSI3b  MEXAY  KJIaccaMd  OPraHUYeCcKHX
COEMHEHHIA.
IIpakTHYecKHe 3aHATHS 8
[IpakTuueckoe 3anarue Ne 7. Pemenue 3aaau o teme « Kupb»
[IpakTuueckoe 3anarue Ne 8. Pemenue 3aga4 no teme
«YTIeBOIBI»
[TpakTuueckoe 3anarue Ne 9. Pemienue 3amay mo teme
«"eHeTHUECKas CBSA3h MEXKIY KJIACCAMH OPTaHUICCKUX
COCIAMHEHUINY.
JlaGopaTopHble paboThI 12
JlaboparopHast pabota Ne 2. V3yueHue cBOWCTB CIUPTOB JIP 04, 09, 13, 14; OK 01, 02, 03, OxH/JIPBP 10.1;
Jla6oparopnas pa6ora Ne 3. HM3yueHue CBOMCTB albIerHIOB H MP 01, 02, 04; 06 I'H/JIPBP 10.02;
KETOHOB I1P6 01-06; K 2.1,2.3,3.2 [To3H/JIPBP 15
[TPy 02, 03, 04.

JlabopaTtopHas padota Ne 4. 3yueHnue cBOHCTB
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
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1 2 4 5 6

Tema 1.4. Conep:kanue y4eOHOTr0 MaTepuaJia

Azotcomepkaml | AmuHbl. [lepsuunvie, 6mopuuHvle, MPEMUYHbIE  AMUHDL. JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
ue Knaccugpukayus amunos no muny yene800opooHoz2o paouxaia MP 01, 02, 04; 06 ['H/JIPBP 10.02;
OpraHuvecKue U YUCTy aMuHOZpynn 6  Molekyie. ONeKmpoHHoe U I1P6 01-04, 06. IIK 2.1; 3.2 [To3H/JIPBP 15
COCIMHEHUSI. NPOCMPAHCMBEHHOE — CMpOeHUe  NPeoeibHblX  AMUHOB.

Bricokomonekyn | Qusuyeckue ceoticmeéa amMuHos8. AMuHbl KAk opaHuyeckue

SIPHBIE OCHOBAaHUS: peakyuu ¢ 6000U, Kuciomamu. Peaxyus eopenus.

COCMHEHUSI. Anunun  Kaxk — mpeocmasumenb — aApOMAMUYEcKUx — amMuHos.

Cmpoenue anununa. Ilpuuunsl ocnabnenus 0CHOBHbIX CEOUCME
AHUNUHA 8 CPABHEeHUU C aMUHAMU NpPedebHo20  pAdq.
Xumuueckue  ceolicmea  aHUIUHA:  83auUMOOelicmeue ¢
Kuciomamu, 6pomMHou 60001, oxucienue. [lonyuenue amunos

AIKUTUPOBAHUE ammuaxa u 80CCMAHOBIEHUEM
HUMPONPOU3BOOHBIX — Vene8o0opooos.  Peaxyua  3ununa.
Ipumenenue AMUHO8 8 Gapmayesmuueckoil

NPOMBIUUIEHHOCMUY. AHUIUH KAk coulpvbe OJisi NPpou3so0cmed
anununoswix kpacumeineu. Cunmesvl Ha OCHO8€ AHUIUHA.
AmvuHokuciotel U Oenku. Cocmaeé u  HOMeHKIAmMypA.
Cmpoenue amunokuciom. Iomonocuneckuil psio npeoenbHvlx
amunoxuciom.  Hzomepusi  npeoeibHublX — AMUHOKUCIOM.
Duszuueckue ceolicmea npeoenbHbIX AMUHOKUCTIOM.
Amunoxuciomol Kak amgomephvie opeaHuiecKue coeOuHeHusl.
Cunmes nenmuoos. Ilenmuonas cesa3v. bBuonocuueckoe
3HAYeHuUe O-AMUHOKUCIION. Obnacmu npuMeHenus.
amunokuciom. bBenku kax npupoousie buononrumepuvl. Cocmas u
cmpoenue 0Oenxkos. OCHOBHble AMUHOKUCIOMbL, 00paszyloujue
oenku. Xumuueckue ceolicmea benkos: 2UOpoU3,
oeHamypayus, KavecmeeHHvle (YeemHvle) peakyuu Ha OeaKu.
Ilpespawenus 6erkos nuwu 6 opeanusme. buonoeuueckue
@yuxkyuu Oenrkos. Jlocmudicenus 6 U3VHEHUU CMPOeHUs U
cunmesa 0enKos.
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1 2 3 4 B 6
Tema 1.4. BricokomMonekymsipable  coequHeHUsl. (CHOGHble NOHAMUA JIP 04, 09, 13; OK 01, 02, 03, OxH/JIPBP 10.1;
A3OTCOIEPKALLl | 8bICOKOMONEKVIAPHBIX — COCOUHEHUU:  MOHOMeEp,  Noaumep, MP 01, 02, 04; 06 ['H/JIPBP 10.02;
ue CMpPYKmMypHoe 36€HO0, cmenemb noauMepu3ayu. ITP6 01-04, 06; K 2.1; 3.2 [TosH/JIPBP 15
OpraHUYECKHE Knaccugpurayus nonumepos. Ochognvie cnocodvl noiyyeHus [TPy 02.
COETUHEHMUSI. 8bICOKOMONEKYIAPHLIX COCOUHEHULL: peaKyul NOAUMEPUIAYUU U
Bricokomonekyn | noaukondencayuu. Cmpoenue u cmpykmypa noaumepos.
SpHbIE 3asucumocms ceoticmg noauMepos om CMmMpOeHUs MOJEKYIL.
COCIMHEHUSI. Tepmonnacmuunsie u mepmopeaxmueHble NOAUMEpYL.
XuMudeckue BOJIOKHA. Knaccugpurayusa B0JIOKOH.
Cunmemuueckue 6onokna. Illonusgpupuvie u noauamuonvle
80JIOKHA,  UX  cmpoeHue,  ceolicmsea.  IIpakmuueckoe
UCNOIL308aHUE 80JIOKOH.
IIpakTnyeckue 3aHATHSA 4
[Ipaktnueckoe 3anatue Ne 10. CpaBHeHue CTpOCHHS H
XMMHYECKHUX CBOMCTB MpeIeIbHBIX U aDOMAaTUYECKUX aMUHOB
[Ipaktuueckoe 3anstue Ne 11. MItorosoe 3ansitue 1o pazaeny
«OCHOBBI OPraHU4eCKONH XHUMHI»
JlaGopaTopHble paboThI 6
JlaboparopHass pabora Ne 5. Pacmo3naBaHue IutacTMacc u JIP 04, 09, 13, 14; OK 01, 02, 03, OxH/JIPBP 10.1;
JIaboparopHast pabota Ne 6. Penienne sxcriepuMeHTaIbHBIX I1P6 01-06; [K2.1,2.3,3.2 [TosH/JIPBP 15
3a/1a4y Ha Paclo3HaBaHWE OPTaHUYECKUX COCTMHEHUM. [Py 02, 03, 04.
CamocrosiTesibHas padoTa 00y4alOIMMXCs 8
1 2 3 4 5 6
Paznea 2. 75
Teopernyeckue
OCHOBBI XMUMHH
Tema 2.1. Coaepxanue yueOHOro MaTepuaJa 2
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Crpoenue
aToma.
Ilepuonnueckuii
3akoH J.1.
Menpeneena

Crpoenue BeuiectBa. CospemeHHas Mooenb CmpoeHus amomd.
Ilyanuzm  snekmpona. Keawmoevle wucna. Pacnpedenenue
9EeKMPOHO8 NO IHEPLEMUUECKUM YPOBHAM 8 COOMBEMCMEUU C
NPUHYUNOM  HAUMeHblel JHepauu, npasuiom XyHoa u
npunyunom Ilayau. Ocobennocmu cmpoenus dHepeemuyecKux
VposHell amomos d-sniemenmos. DNeKmpoHHas KOHQpuaypayus
amoma. Knaccugpuxayus xumuveckux snemenmos (s-, p-, -
anemenmul). OcHoHOe U 8030)IHCOEHHbIE COCMOAHUS AMOMOS.
Banenmmuvie snexmponui.

[lepuoanueckass cucremMa xumuueckux odnementoB JI.U.
MenneneeBa. Duzuueckuti cmvicn llepuoouueckoeo 3axona
.U Menoeneesa. Ilpuuunvl u 3aKOHOMEPHOCMU USMEHEHUS
CBOUCME 2JIEMEHMOB U UX COCOUHEHUL N0 NEPUOOAM U SPYNNAM.
Mupoeos3penueckoe u Hayunoe 3Hauenue Ilepuoouueckozo
sakona J.U. Menoeneesa. Ilpocnoser /.M. Menoeneesa.
Omxpovimue HO8bIX XUMUYECKUX IIIeMEeHMO8.

HpaKTI/I‘{eCKI/Ie 3AHATHUSA

[Tpaktuueckoe 3ansatue Ne 12. CoctaBienue cxem
AJIEKTPOHHBIX 000JIOUEK aTOMa.

JIP 04, 09, 13;

MP 01, 02, 04;

TIP6 01-04, 06;
TPy 01, 02.

OK 01, 02, 03,
06

OxH/JIPBP 10.1;
I'H/JIPBP 10.02;
ITo3H/JIPBP 15

1

2

w

4

5

6

Tema 2.2.
Crpoenue
BEIIECTBA

Conep:xaHue yueOHOro MaTepuaJia

Buasl xumuueckoi CBSI3U. D1eKmpoHHAS NpUPOOa XUuMU4eckou
ceasu. Inekmpoompuyamenvrocms. Kosanenmnasn cesnzv, ee
PA3HOBUOHOCMU U MeXaHusMbl 00pa308aHus (0OMeHHblU U
O0oHopHO-akyenmopuwlii). Hounas cea3v. Memaniuueckas
CBA3b. Booopoonas CBA3b. Mesicmonexynapnuvle
gzaumooeticmeus. Kpucmannuueckue u amopguvie eewjecmaa.
Tunsl KPUCTAJUIMYECKUX PEIIETOK (AMOMHAsA, MONEKYIAPHAA,
UOHHAS, MEMANIUYecKas). 3aeucumocms Gu3u4ecKux ceouUcms
sewjecmea om muna KpUcCmaiiuieckou pewiemxu. lIpuduno
mHo2oobpazusn  eewecms. CospemeHnvle Npeocmasienus o
cmpoeHuy meepobiX, HCUOKUX U 2A3000PA3HbIX Beuyecms.

IIpakTuyeckue 3aHATHSA

HpaKTI/ILICCKOC 3ausaTHe Ne 13. PenreHue TUITOBBIX 3aga4
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JIP 04, 09, 13;
MP 01, 02, 04;
TIP6 01-02, 04, 06;
TPy 01, 02, 03.

OK 01, 02, 03,
06

OxH/JIPBP 10.1;
I'H/JIPBP 10.02;
ITo3H/JIPBP 15




JlabopaTopHble paboThI

JlabGopaTtopHas padota Ne 7. M3rotoBieHue Mo ieseii BenecTs
Y ONpeJIeJICHUE BUIOB XMMHYECKOM CBSI3M B HUX

2

4

5

6

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHNE

e}

Tema 2.3.
XUMHAYECKHE
peakiuu

Coaep:xaHue y4eOHOro MaTepuaJia

XUMHUECKUE PEaKIUuU. [ OMO2eHHbIE U 2emepOceHHble PeaKyull.
Ckopocmb  peakyuu, ee 3A8UCUMOCMb  OM  PATUYHBIX
GPakmopos: npupoobl peasupyrouux ewecms, KOHYeHmpayuu
peazupyrowux eewecms, memnepamypvl (npasuio Banm
Togpgha), nnowaou peaxyuonnou nosepxHocmu, HAIUYUL
Kamanuzamopa. OHepeus — akmusayuu. AKMUSUPOBAHHbIU
komniaekc. Kamanuzamopwl u kamanus. Pone kamanuzamopos 6
npupooe u NpPOMbIUAEHHOM npou3goocmee. Illowamue 06
sHmanenuu u sumponuu. Ouepeus lubbca. 3axon I'ecca u
cnedcmeus uz Hezo. Tennogvle d¢hghekmol XuMU4eCKux peakyui.
Tepmoxumuueckue ypagHeHus.

O6parumocTth peakuuii. XuMmuueckoe paBHoBecue. Cumewenue
XUMUYECK020 — pAasHo8ecusi Noo0  OeluCmeuem  pPasiudHblX
Gakmopos:  KOHYeHmpayuu peazeHmos UiU  NPOOYKMO8
peakyuu,  Oasenenus, memnepamypvl. Porb  cmewenus
PABHOBECUs 8 MEXHOIOSULECKUX NPOYECCax.

IIpakTHYecKHe 3aHATHSA

[IpakTnueckoe 3anstue Ne 14. Pemienue 3amad Ha cMelIeHHE
PaBHOBECUSA XUMHNYCCKUX peaxunﬁ

[Ipaktnueckoe 3anarue Ne 15. HaxoxaeHue TermioBBIX

3 PEeKTOB XUMUYECKUX PEAKITUH.

JIP 04, 09, 13;

MP 01, 02, 04;

TIP6 01-04, 06;
TPy 01, 02.

OK 01, 02, 03,
06
IIK 2.1; 3.2

OxH/JIPBP 10.1;
I'H/JIPBP 10.02;
ITo3H/JIPBP 15

1

2

w

Tema 2.4.

Copepxanne yueOHOT0 MaTepuana
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HucnepcHsle
CUCTEMBI.
PacTtBOpBI.
DIIEKTPOIUTHYE
cKas
JUCCOLanus

Jucniepcusie cuctemsl. Koanouonvie cucmemvl. HcemuHmuvie
pacmeopul. Pacmeopenue kax uszuxo-xumuyeckuil npoyecc.
CriocoObl BBIpOKEHHSI KOHLIEHTPAIMH PAcTBOPOB: MACCO8AS
00JI51  PACMBOPEHHO20 Gewecmed, MOJSAPHAS U MOJISLIbHASA
KkoHyenmpayuu. Tump pacmeopa u mumposauue.

Peakiiuu B pacTBOpax 3JeKTPOIUTOB. Kauecmeenuvie peakyuu
Ha uonvl 8 pacmeope. Kuciomno-ocnognvle 83aumooeiicmeus 6
pacmeopax. Amgpomeprocms. Honnoe npouszsedenue 600bl.
Booopoonuwiii noxazamens (pH) pacmeopa.

lunponus  coneil. 3uauenue eudponruza 8 OUONOCUYECKUX
OOMEHHbIX — npoyeccax. Ilpumenenue  eudponusza 8
NPOMBIULEHHOCTU.

HpaKTI/I‘{eCKI/Ie 3AHATHUSA

[IpakTuueckoe 3anstue Ne 16. Pemenue 3agayd no reme
«CriocoObl BbIpa)KEHUsI KOHLIEHTPALIUKA PaCTBOPOB»
[Ipaktuueckoe 3anstue Ne 17. CoctaBineHue peakuuii HOHHOTO
oOMeHa

[Ipaktuueckoe 3anstue Ne 18. CocraBieHue peakuui
TUAPOJIN3A COJIEH

IIpodeccroHaIbHO OPUECHTHPOBAHHOE COACPKAHUE

JlabopaTopHbie padoThl

JlabopaTopHass pabora NoS§.
3aJJaHHOM MacCOBOM J0jeH

[IpuroroBneHue pacTBOPOB C

JlabopaTtopHuas padota Ne 9. [IpuroroBneHnue pacTBOpoB ¢
3aaHHOM MOJIIPHOM KOHLIEHTpauuen

JIP 04, 09, 13;

MP 01, 02, 04;

ITP6 01-04, 06;
[1Py 01, 02.

JIP 04, 09, 13;

MP 01, 02, 04;

TIPG 01-04, 06;
TPy 01, 02.

OK 01, 02, 03,
06
K 2.1,2.3,3.2

OK 01, 02, 03,
06 IIK 2.1 TIK
3.2

OK 01, 02, 03,
06
K 2.1 1K 3.2

OxH/JIPBP 10.1;
I'H/JIPBP 10.02;
ITo3H/JIPBP 15

1

Tema 2.4.
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HucnepcHsle
CUCTEMBI.
PacTtBOpBI.
DIIEKTPOIUTHYE
cKas
JUCCOLanus

Buner nucniepcHbix cuctem. CocTaBUTh TaOIHITY

I'maponus coneit. CocTaBUTh Ki1acTep

M3yunTh MeTOAMYECKHE YKa3aHUs 10  JlabopaTopHoi padbote Ne 8
[ToaroroBuTh OTYET MO abOpaTopHOil padoTe No 8

N3yunth MeTomnYecKre yKa3aHus 1o JrabopaTopHoi padore Ne 9
[MoaroroBuTk OTYET 1O NabOpaTopHoii padore Ne 9
[ToAroToBUTH OTYET 1O MPAKTUIECKOMY 3aHATHIO No 16
[ToAroToBUTH OTYET 1O MpPAKTHIECKOMY 3aHATHIO No 17
[ToArOTOBUTH OTYET MO MPAKTUYECKOMY 3aHATHIO Ne 18

Tema 2.5.
OKHUCIIMTENIFHO-
BOCCTaHOBUTEND
HBIC peaKIuu

Coaep:xaHue y4eOHOro MaTepuaJia

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU 8  Hpupooe,
NPOU3BOOCHBEHHBIX — NpOYeccax U JHCU3HeOessmeabHOCmU
opeanuzmos. OKUCIUMENbHO-80CCMAHOBUMENbHBI NOMEHYUATL
cpeovl. [losedenue eewjecme 6 cpedax ¢ pasHbIM 3HAYEHUEM
pH. Memoovl a1ekmponHoco u 31eKmpoHHO-UOHHO20 banauca.
TIanveanuueckuti snemenm. Xumuueckue UCMOYHUKU MOKA.
Cmanoapmuuiti  6000pooHbll  31ekmpood.  Cmanoapmmbiii
9NEeKMPOOHbILL  nomeHyuanr cucmemvl. Pao cmanoapmmbix
9EKMPOOHLIX  nomenyuanos. Hanpasnenue oxuciumenvHo-
B0CCMAHOBUMENLHBIX ~ peaKkyuil. DIEKTPOJIN3 PacTBOPOB U
pacmiiaBoB cosiell. [Ipakmuueckoe npumeHeHue 31eKmMponu3d
01 NOJYYeHUs WeNOYHbIX, WeIOYHO3EMENbHbIX MeMmAaulos U
amomunus. Koppo3uss METalIOB: 6udbl KOpposuu, cnocoowl
3auumsbl MEMauilo8 Om KOppO3U.

IIpakTHYecKHe 3aHATHSA

[Ipaktnyeckoe 3amartue Ne 19. Pemenme 3amad  mMeTogoMm
3JIEKTPOHHOTO OajaHca

[MpakTuueckoe 3ansatue Ne 20. Permenne 3a1aq MeTo1oM
ANEKTPOHHO-UOHHOTO OanmaHca

[IpakTuueckoe 3anarue Ne 21. Pemenue 3a1ad no teme
«INEKTPOIIU3»

[MpakTuueckoe 3ansatue Ne 22. FiToropoe 3aHATHE TIO pa3eiry
«Teopernueckre OCHOBBI XUMHUW»

JIP 04, 09, 13;

MP 01, 02, 04;

ITP6 01-04, 06;
[1Py 01, 02.

OK 01, 02, 03,
06

OxH/JIPBP 10.1;
I'H/JIPBP 10.02;
[To3H/JIPBP 15

1

2

Tema 2.5.
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OKHUCITUTENBHO-
BOCCTAaHOBUTED
HBIE PEaKIIUU

Krnaccudukanus OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIUU.
CoctaBuTh Ta0IHILY

DnekTposn3 pacTBOpoB colield. COCTaBUTH KiacTep
[ToaroToBUTH OTYET 1O MpaKTHUYECKOMY 3aHsATHIO No 19
[ToaroToBUTH OTYET MO MpaKTUYeCKOMY 3aHATHIO Ne 20
W3yunth MeToaMYECKUE YKa3aHUS IO TPAKTHYECKOMY
3ansTuio Ne 20

[ToaroToBUTH OTYET 1O MpaKTHYECKOMY 3aHsATHIO No 21
[ToaroTOBUTH OTYET MO MPAKTHUECKOMY 3aHITHIO Ne 22

Pazpean 3.
OcHOBBI
HEOPraHMu4ecKou
XUMHH

Tema 3.1.
Meranisl

Conep:xanue yueOHOro MaTepuaJia

O6mas xapakrepuctuka snemeHToB [A—IIA-rpynn. Oxcudwr u
nepoxkcuodvl Hampus u kawsa. Pacnosuwasanue xamuonos
nampusa u kanua. Conu nampus, Kanus, Karoyus U MAacHus, ux
3HaueHue & npupoode u AHcusHU uenoseka. Kecmrxocmov 600vl u
cnocobvl  ee  ycmpanenus.  Komnnexcuvie — coedunenus
AMIOMUHUS. ATIOMOCUTUKAMDL.

Metamnsl IB-VIIB-rpynn (Mmenp, IUHK, XpOM, Maprasel).
Ocobennocmu  cmpoenuss amomos. Obwue ¢usuueckue u
xumuueckue ceovucmea. llonyyenue u npumenenue. Okcuovl u
2UOPOKCUObL DMMUX MEeMAllo8, 3A8UCUMOCMb UX CEOLUCME Om
cmenenu  OKUCHeHusi — onemenma.  Baowcuetiwue — coau.
OkucnumenvHbvle C8OUCMBA COJIEU XPOMA U MAP2AHYA & 8blCULel
cmenenu okucienus. Komnnexcnole coeounenust xpoma.

IIpakTHYecKHe 3aHATHSA

[Tpaktnueckoe 3ansThe Ne 23. Pemenwe 3amad 1mo Teme
«Mertannsl noarpynm A»
[Ipaktnueckoe 3amstue Ne 24, Pemenme 3amad mo Teme
«Meraynel noarpynm By

JIP 04, 09, 13;

MP 01, 02, 04;

I1P6 01-04, 06;
[1Py 02.

OK 01, 02, 03,
06

OxH/JIPBP 10.1;
I'H/JIPBP 10.02;
ITo3H/JIPBP 15

1

2

w

Tema 3.1.

Coneprxanue y4eGHOro MaTepuasia

26




Hewmeraiel

Oo6mas xapakrepuctuka 31emMeHToB [VA-rpynmsl. Cgoticmea,
nonyyerue u npumenerue yeisi. Cunmes-2a3 KaK 0CHO8A
COBPEMEHHOU NPOMBIULTIEHHOCTNU. AKMUBUPOBAHHDBLIL Y2016 KAK
aocopbenm. Hano cmpykmypol. Mupoesvie docmudicerus 6
obnacmu co30anus HaAHO Mamepuanos. INeKmpoHHOe
cmpoenue MoeKyavl yeapHoeo 2asa. Ilonyyenue u npumeneHue
yeapHnoeo 2aza. buonozuyeckoe delicmsue y2apHozo 2asza.
Kapbuowvl kanoyus, anromunus u sxceneza. Kapoonamol u
auopokapbonamol. Kpyeosopom yenepooa 6 x#cusoii u Hesucusoll
npupode. Kauecmeennas peaxyusi Ha KapOOHAmM-UOH.

JIP 04, 09, 13;

MP 01, 02, 04;

TIP6 01-04, 06;
TPy 01, 02.

OK 01, 02, 03,
06

OxH/JIPBP 10.1;
I'H/JIPBP 10.02;
ITo3H/JIPBP 15
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Tema 3.1.
HeMmetamiel

Qusuyeckue u xumuueckue ceovicmea kpemuus. Cunanvl u
cunuyuowvt. Oxcuo kpemuus (IV). Kpemnuesvie xuciomol u ux
conu. Cunukamuule MUHEPAIbL — OCHOBA 3eMHOU KOPbI.

OO6miast XxapakTepUCTHKA 3JeMEHTOB VA-rpynmbl. Humpuoul.
Kauecmeennasn peaxyus na uon ammonus. A3omuas xkucioma
Kak okucaumens. Humpamuol, ux ¢usuueckue u xumuuecxue
ceoticmea, npumenernue. Ceolicmea, noaydenue u npumeHeHue
Gocpopa. Pocghun. DPocghopnuvie u norugocghopHvle Kuciomai.
buonozuueckas ponv hocghpamos.

Obmas xapaktepuctuka smeMeHToB VIA-rpymmbel. OcoObie
CBOICTBA KOHIIEHTPUPOBAHHOM CEepHOH KHUCIIOTHL.
KauectBennsie peakiuu Ha cynbdua-, cynbQur-, U cyibdar-
WOHBI.

Ob6mas XapaKTEPUCTUKA 3JIEMEHTOB VIIA-rpynnsl.
Ocobennocmu  xumuu  ¢mopa. I anoeeno8000podvl u  ux
noaydenue. 1anoceno8000poOHvle KUCIOMbBL U UX  COJU.
Kauecmeennvle peaxyuu Ha 2a102eHUO-UOHDI.
Kucnopoocooepocawue  coeounenus  xnopa. Ilpumenenue
2a102€H08 U UX BANCHEUUIUX COCOUHEHU.

bnaroponuble raswl.  [lpumenenue  61a20poOHBIX  2A308.
3axonomeprHocmu 6 usMeHeHUuu CE0UCME NPOCMbIX Beuecms,
B000POOHBIX COEOUHEHUU, BbICUUUX OKCUO08 U 2UOPOKCUOO8.
Hoenmughuxayus neopeanuueckux geujecma u UOHO8.

JIP 04, 09, 13;

MP 01, 02, 04;

TIP6 01-04, 06;
TIPy 02.

OK 01, 02, 03,
06

OxH/JIPBP 10.1;
I'H/JIPBP 10.02;
ITo3H/JIPBP 15

IIpakTHYecKHe 3aHATHSA

[IpakTuueckoe 3anarue Ne 25. Perenue 3aiad no reme
«2OnemMeHTsl [VA- rpynnem»

[Tpaktryeckoe 3anstue Ne 26. Pemenne 3a1a4 o reme
Onements! VA - VI A-rpynn»

[IpakTuueckoe 3anarue Ne 27. Perenue 3a1ad no teme
«2nemenTsl VIIA-rpynnem»

[TpakTnueckoe 3ansaTue Ne 28. MiToroBast KOHTpoJbHAs paboTa
110 HEOPTraHUYECKON XUMHUHU

JIP 04, 09, 13;
MP 01, 02, 04;
ITP6 01-04, 06;

TTPy 02, 03, 04.

OK 01, 02, 03,
06

SxH/JIPBP 10.1;
TH/JIPBP 10.02;
To3H/JIPBP 15

Tema 3.1.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE
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Hemeransl JlabopaTopHbie padoThl 8
JlaGopaTopHas pab6ota Ne 10. H3ydeHue CBOWMCTB CepHOM JIP 04, 09, 13, 14; OK 01, 02, 03, OxH/JIPBP 10.1;
KHCIIOTBI MP 01, 02, 04; 06 ['H/JIPBP 10.02;
Jlabopatopuas pabora Ne 11. Ilomyuenue, cobupanue u I1P6 01-06; [IK2.1,2.3,3.2 [TosH/JIPBP 15

[TPy 02, 03, 04.

oOHapyKEeHHE ra30B
CamocrosiTesibHas padoTa 00y4alOIMXCS 12

Pa3znen 4.

Xumusi v Coaep:xaHue y4eOHOro MaTepuaJia 12

JKM3Hb HayuHnble MeTO1bI TO3HAHUS B XUMUMU. JIP 04, 09, 13, 14; OK 01, 02, 03, OxH/JIPBP 10.1;
Hcemounuxu xumuueckou ungopmayuu. Ilouck ungopmayuu no MP 01, 02, 04; 06 I'H/JIPBP 10.02;
HA38AHUSM, UOCHMUDUKAMOPAM, CMPYKMYPHLIM HOPMYIAM. I1P6 01, 04, 06; [To3H/JIPBP 15
Xumuyeckuil ananus, cunmes, MOOEIUPOBAHUE XUMUYECKUX [TPy 01, 02, 05.

npoyecco8 U AGNeHUUl KAK Memoobl HAYYHO20 NO3HAHUSL.
Mamemamuyeckoe — modenuposanue  NPOCMPAHCIEEHHO20
cmpoenusi Monekyn opeanuyeckux eeujecms. (CospemeHHble
Qu3suxko-xumuyeckue Memoosbl YCMAHOBLEHUsI COCMAsa U
CMPYKMYpbl 8eujecms.

Xumus W 370pOBbe. Jlekapcmea, Gepmenmol, SUMAMUHDL,
2OPMOHbI, MUHepanbHvle 600bl. I[Ipobnemvl, ceésA3anHHbIE C

npumMeHenuem — 1eKApPCMBEHHbIX  npenapamos.  Bpeowuvie
npuBbIYKU U hakmopsl, paspyuiaroujue 300pogve (Kypeuue,
ynompebieHue  ankozons, — Hapkomawus).  Payuonanvhoe

numanue. Iuwesvle 0obasxu. OcHosbl NUWEBOL XUMUU.

Xumuss B MemaunuHe. Paszpabomxa nexapcms. Xumuueckue
CeHCopbl.

XuMHsi B TIOBCEHEBHOW KH3HU. Morwowue u uucmsawue
cpeocmea. Penennenmul, uncexkmuyuovi. Cpeocmea JIUYHOU
eueuenvl u kocmemuku. Ilpasuna 6ezonacHol pabomul c
COKUMU, 20PIOYUMU U MOKCUYHBIMU 8EUeCMBAMU, CPeOCMEaMU
ObLIMOBOLL XUMUU.

XUMUS U CeIIbCKOe XO3SIMCTBO. Munepanvhvie u opeanuyeckue
yO0obpenus. Cpeocmea 3auumaol pacmenuil.
XuMmuss B TOpoMbllIieHHOCTH. Obwue npedcmaenienHus o
NPOMBIUUIEHHBIX CHOCOOAX NONYHEeHUs. XUMUYECKUX 6eujecmse
(Ha npumepe nPou3800CMEa AMMUAKA, CEPHOU KUCTIOMbL).
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1

2

4

Pa3pea 4.
Xumus "
JKU3HD

Yepnaa u yeemnas memaniypeus. Cmexknio u Culukamuas
NPOMBIULIEHHOCb.

Xumusi B CTpoUTENbCTBE. [Jemenm. bBemon. I[loobop
ONMUMATBHBIX CIPOUMENbHLIX MAMEPUANo8 8 NPaKmuyeckou
oesmenbHOCmU 4en08exa

XuUMHSA U IKOJIOTUS. Xumuueckoe 3azpssHeHue OKpylcarouyell
cpeovl u e2o nocreocmsus. Oxpana euopocgepol, nouewl,
ammocgepwl, ropsl u haynvl Om XUMUYECKO20 3A2PAZHEHUSL.

JIP 04, 09, 13;
MP 01, 02, 04;
IIP6 01, 04, 06;
TPy 01, 02, 05

IlIpodeccrnoHaIbHO OPUEHTHPOBAHHOE CO/IEPKAHNE

[Ipombiminennast ~ opranuueckas  xumus.  Cuolippe 0214
opeanuyeckou npomviuiennocmu. Ilpobnema omxo0oe u
nobounvix  npooykmos.  Haubonee  kpynHomouHadicHbie
npouU3800CmMeEa OPeaHuyecKux coOeOuHeHul.

XuMus U sHepreTuKa. [Ipupoonvie ucmoyHuKy y2ne6000pooos.
Ipupoounwiii u nonymuuvlii HemAHOU 2a3vl, UX COCMAG U
ucnonvzoeanue. Cocmas Hedpmu u ee nepepabomxa.
Hegmenpooyxmwsi. Oxmanogoe uucno 6ensuna. Oxpana
OKpydfcarouent cpeovl npu Hepmenepepabomke  u
MPAncnopmuposke  He(pmenpooykmos.  AnvmepHamughvie
UCTNOYHUKU DHEP2UU.

IIpakTHYecKHe 3aHATHSA

(e}

Hpmbeccnonanbﬂo OPUCHTHPOBAHHOE€ COACPKAHUC

[Tpaktnyeckoe 3ansaTre Ne 29. BrinonHeHue 3agaHuil Mo Teme
«IIpupoHbIii Ta3 U MOMyTHBIE HE(TAHBIE Ta3bD)

[Tpaktnyeckoe 3ansTre Ne 30. BoinonHeHue 3agaHuil Mo Teme
«Hedts. HedrenmpoaykTs»

[Ipaktnueckoe 3ansitue No 31. BrimosHeHune KOHTPOJIBHOM
paboThI 1O MpeAMETY «XUMHUSD»

IIpaxTueckoe 3aHATHE Ne 32 Wrorosslit
muddepeHIIMpPOBaHHBIA 3a4eT

JIP 04, 09, 13, 14;
MP 01, 02, 04;
TIP6 01, 04, 06;
TPy 01, 02, 05.

OK 01, 02, 03,
06
IIK 2.1; 3.2

DOxH/JIPBP 10.1;
I'H/JIPBP 10.02;
ITo3H/JIPBP 15
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2 3

CamocTosiTe/ibHasi padoTa 00y4alouIuxcsi 10

Bpennbie npuBbKY B (PaKTOPHI, pa3pylIalonInue 370POBbE. 6
IToaAroToBUTH COOOIIEHHE

MunepanpHble U opranndyeckue yaoopenus. CoctaBuTh
KJIacTep

[ToAroTOBUTH OTYET MO MPAKTUYECKOMY 3aHATHIO Ne 29
[ToaroroBuTh OTYET 1O MpakTHUYECKOMY 3aHsATHIO Ne 30
[ToaroToBuTh OTYET 1O MpakTHUYECKOMY 3aHsATHIO No 31

Bcero 180
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4. YCJIOBUSA PEAJINBALIUU ITPOT'PAMMBI YYHEBHOT' O IPE/IMETA

TpeboBaHusA K MUHMMAJIbHOMY MaTEePHAJILHO-TEXHUYECKOMY 00ece4eHn 0
Peanuzanus nporpaMMel ipeMeTa TpedyeT Haauams y9eOHOro kKabnHeTa XUMHH.

O06opynoBanue yueOHOTO KaOMHeTa:

— TI0CaJI0YHBIC MECTa CTYJCHTOB;

— pabouee MECTO MPEToaaBaTes;

— HarsgHble Tocobus  (yueOHHKH, OMOPHBIE KOHCIEKTHI-TIAKATHI, CTCHJIBI,
KapTOYKH, pa3gaTOYHBId MaTephasl, KOMIUIEKTHl MPAKTHYECKUX M J1a00paTOPHBIX
paboT, HHCTPYKIIMH 10 TEXHUKE 0€30IaCHOCTH B KAOMHETE XUMHUH ),

— CpelcTBa MOXKapOTYIICHUS;

— BBITSDKHOH 1IKad;

— XHUMHYECKas MOCyAa U PEaKTHUBHI.

TexHuueckue cpeacTsa 00ydeHHUs:
— KOMIIBIOTED;
—  MYJBTUMEIUNHBIN TPOEKTOD;
— DKpaH;
— JI0CTyII K ceTu MIHTepHeT.

NudpopmanuonHoe odecredeHue 00y4eHust

OcCHOBHBIE HCTOYHUKH
Jns nmpenonasarenein

1. denepanbHbii 3akoH OT 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®enepanuny. [Ipukaz3 MunucrepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413
«O06 yTBepxkneHun (eneparbHOTO TOCYJIAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa
cpeaHero (IoTHOTro) o0I1Iero oopa3oBaHusD.

2. [Ipukaz MunucrepctBa oOpazoBaHusi U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnH u3meHeHuil B [Ipuka3z Munucrepcrsa oopazoBanus u Hayku PO ot 17.05.2012
No 413 “O0 yrBepxkaeHun (QeaepaJbHOTO TOCYAApPCTBEHHOTO 00pPa30BaTEILHOTO
cTaHJapTa cpeaHero (IoJHOro) o0IIero 0opa3oBaHus .

3. [Tucemo [lemaprameHTa rocyJapcTBEHHOM MOJMTUKY B cpepe MOArOTOBKH paboyux
kanpoB u JIIO MwunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «PexkoMeHpauuu 1o
OpraHu3allMi TOJY4YEHUs CpeAHero oOmero oOpa3oBaHMs B Tpeleiax OCBOEHUS
00pa3oBaTeIbHBIX TPOrpaMM CpeaHero mnpodeccHoHaIbHOTO 00pa3oBaHMS Ha 0Oase
OCHOBHOTO 00111er0 00pa30BaHUs C YUETOM TpeOOBaHUMN (peiepanbHBIX TOCYIaPCTBEHHbBIX
00pa3oBaTeNbHBIX CTAHIAPTOB M MOJy4aeMOn MPOPECCUu WM CHEIUATBHOCTA CPETHETO
1po(hecCHOHATBHOTO 00pa30BaHUSY.
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Jns ctyneHTos

1. INadpuensu O. C., OctpoymoB U. I'. Xumus miga npodeccuii U CrenuanbHOCTEH
TEXHUYECKOTO MPOo(Is: yUeOHUK IJIs CTYA. YUPEKISHUU cper. mpod. oOpa3oBaHUS. —
M., 2019.

2. INabpuensa O. C., OctpoymoB U. I'., OctpoymoBa E. E. u np. Xumus s
npodeccuii U crnenuaibHOCTEW E€CTECTBEHHO-HAYUYHOTro MNpoduiis: y4eOHUK JUIsl CTY.
yupexJIeHuI cpe. mpod. odpazoanus. — M., 2019.

3. IMabpuensa O. C., OctpoymoB U. I'. Xumusa nnst npodeccuit U crenuaibHOCTEH
COIIMAIbHO-D)KOHOMUYECKOTO ¥ TyMaHUTAapHOro mpoduiei: y4eOHHK MJig CTY..
yapexeHuit cpes. nmpod. odbpazosanus. — M., 2019.

J]OHOJIHI/ITCJILHBIQ HCTOYHHUKH

Jnsa npenonaBarenei

1. Tabpuensa O.C., JlbicoBa I'.I'. Xumus: kHMra Iis mpenopaBaTess: y4eO.-MeToj.
nmocobue. — M., 2019.

2. T'abpuensu O.C. u nmp. Xumusa mist npodeccuid M CHEHATBbHOCTEH TEXHUYECKOTO
npouiid (3MEKTPOHHOE NPHUIIOKEHHE).

JIns CTyneHToB

1. Ta6puensu O. C., OctpoymoB U. I'., CnaaxoB C. A., Jopodeea H.M. IIpaktukym:
y4e0. mocodue Il CTyI. yUpekIeHu cpell. mpod. oopazoBanus. — M., 2019.

2. T'abpuensu O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus: nocoOue s TOATOTOBKU
k EI'D: yue0. mocobue ans ctya. yupexaeHuit cpe. npod. oopazosanus. — M., 2019.

3. Tl'abpuensu O. C., Jleicoa I'. T'. Xumus. Tecthl, 3amauu U ynpakHeHUs: y4deO.
mocobwue I CTy. yupexaeHu cpea. mpod. oopazoBanus. — M., 2019.

4. Epoxun 0. M., Komanea W. b. Xumwus mna mnpodeccuit W cCHenuasIbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiiel: YYeOHHK IS CTY. YUPEKICHUN
cpen. nmpod. odpazoBanus. — M., 2019.

5. Epoxun 0. M. Xumus: 3agaun v ynpaxkHeHHs: yue0. mocodue Jyisi CTy. YUpexKIeHU!
cpen. mpod. odbpazoBanms. — M., 2019.

6. Epoxun FO.M. COOpHHMK TECTOBBIX 3aJaHUil MO XUMHUH: y4eO. MocoOue i CTYI.
Yupexnenuii cpen. mpod. oopazoanus. — M., 2019.

7. Epoxun 0. M., Kopanera M. b. Xumus a1 mnpodeccuii u crnenuaibHOCTEH
TEXHUYECKOTO MpOouis. DIEKTPOHHBIN y4eOHO-METOAMYECKH KoMmIuiekc. — M.,
20109.

8. Cmanko C. A., OctpoymoB U. T'., T'abpuensa O. C., JlykpssnoBa H. H. Xumus nns
npodeccuil ¥ CrenualIbHOCTEH TEXHUYECKOTO Mpouis. IJIESKTPOHHOE MPHIIOKEHUE
(omeKkTpoHHOE y4eOHOE W3JaHMe) I CTYIl. YUPEKIEHUW cpel. mpod. oOpa3oBaHUs.
— M., 2019.

9. Xomuenko I'.I1. ITocobue mo xumuu 1 nocrynaromux B BY3s1 — M., 2017,
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Ilepeyens UHTEpHET-pecypcoB

. pvg. mK. ru (ommmrana «ITokopu BopoObeBBI TOPBD»).

. hemi. wallst. ru (O6pa3oBarenbHBIN CAUT IS ITKOJTBHUKOB « XUMUSD).
. alhimikov. net (O6pa3oBaTenbHBIN CANUT JJIS IIKOJILHUKOB).

. chem. msu. su (3aekTpoHHas OMOIMOTEKA MO XUMHUN ).

. enauki. ru (MHTepHEeT-U3IaHUEe I yuuTeleH « ECTeCTBCHHBIC HAYKI ).
. 1september. ru (Mmetomudeckas rasera «IlepBoe CEHTIOPS).

. hvsh. ru (kypaan «Xumus B IIKOJIE» ).

. hij. ru (xypran «XuMHS 1 KU3HBY).
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5. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O
HNPEIMETA

HaunMeHnoBaHue 00pa3oBaTebHBIX
pesyabtatoB ®I'OC COO
(mpeameTHbIe pe3yiabTathl — [IPO;
I1Py)

MeToabl OLIEHKH

ITP6 01. CdopMupoBaHHOCTH NMPEACTABICHUI
0 MECTE XUMHUH B COBPEMEHHON HAYYHOM
KapTUHE MHPA; TOHUMAaHUE POJIH XUMHUH B
(bOopMHPOBaHUU KPYTro30pa
(GYHKIIMOHATBLHOW IPaMOTHOCTH YeJIOBEKa IS
pelIeHsI MPaKTHYECKUX 3a71ay;

[ToaroroBka mpe3eHTaIHii, COOOIICHUH.
[ToaroToBKa OTYETOB MO TEMAM.
IIpakTHueckue 3aHATHS.
JlaGopaTopHbie pabOTHI.

I1P6 02. Biajenue 0CHOBOIIOJIATAIOIUMH
XUMUYECKUMH TTOHATHUSIMH, TCOPUIMHU,
3aKOHAMHU W 3aKOHOMEPHOCTSIMH; YBEPCHHOE
MOJIb30BAaHUE XUMHUYECKON TEPMHUHOJIOTHEH U
CHMBOJIMKOM;

YcTHBIM onpoc.

Tpenunru.

IIpakTHueckue 3aHATHS.

KouTponbHbie paboThI.

CamocTosTenbHble padOThI 10 UHAUBHUYAJIbHBIM
KapTO4YKaM-3a/IaHUsIM.

I1P6 03. Brnagenne OCHOBHBIMU METOLAMH
HAYYHOTO TIO3HAHMUS, UCTIOJIb3YEMbIMH B
XMMHUU: HAOJIFOICHHE, OTTMCAaHKUEe, H3MEPEHHE,
IKCIIEPUMEHT; YMEHHE 00pabaThiBaTh,
OOBSICHATD PE3yJIbTaThl MPOBEICHHBIX OIBITOB
U JIeJ1aTh BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH
MPUMEHSTh METO/IbI TO3HAHUS TPH PEIICHUH
MPAKTUYECKHX 33134,

IIpakTHueckue 3aHATHS.
Tpenunru.
TectupoBanue.
KontposnbHbie paboThI.
JlaboparopHbie paOOTHI.

ITP6 04. ChopMHUpOBaHHOCTH YMEHHS AaBaTh
KOJIMYECTBEHHBIE OIICHKH U IPOBOJIUTH
pacdeTsl M0 XUMUIECKUM (HopMyJIaM U
ypaBHEHUSM;

IIpakTHueckue 3aHATHS.

TpeHunru.

TectupoBanue.

KoHTtposnbHbie paboThI.

CamocTosTenbHble padOThI 10 UHAUBHUIYAIbHBIM
KapTOUYKaM-3aJaHUsIM.

JlaGopaTopHbie pabOTHI.

IIpoBepka qomManIHuX 3a1aHUM.

[1P6 05. Bnagenue npaBuiaMu TEXHUKU
0€30MacHOCTH IPHU UCIIOJIb30BAaHUH
XUMHAYECKHUX BEIECTB;

Tpenunru.
TectupoBanue.
JlaGopaTopHubie pabOTHI.

ITP6 06. ChopmMupoBaHHOCTH COOCTBEHHOM
MO3UIUH 10 OTHOIICHUIO K XUMUYECKOU
nH(pOpMaILIUY, TOTYyYaeMON U3 pa3HbIX
HMCTOYHUKOB.

IIpe3zenTanum.

[ToaroToBka cooOIeHNH, TPE3EHTALIUH.
CamocrosiTenbHbIE pa0OTHI TT0 UHIANBUY ATbHBIM
KapTO4YKaM-3a/IaHUSIM.

IToaroToBka OTYETOB IIO0 TEMaM.

[Py 01. CpopMupoBaHHOCTH CUCTEMBI
3HaHUH 00 OOINX XUMHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX;

[ToaroroBka mpe3eHTaIHii, COOOIIEHUH.
IToaroToBka OTYETOB IIO0 TEMaM.

[TPy 02. CpopMupoBaHHOCTH YMEHHI
HCCIEA0BaTh CBOMCTBA HEOPTaHUYECKUX U

OpraHn4CCKux BCUICCTB, 0OBICHSTH

[ToaroroBka npe3eHTaIyii, COOOIIEHUIA.
TpeHunru.
TectupoBanue.
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HaumMeHoBaHue 00pa3oBaTeIbHBIX
pesyabtaToB ®I'OC COO
(mpeamerHsblie pe3yabrarsl — I[1PO;
ITPy)

MeToabl OLIEeHKH

3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHUX
peakiuii, MPOTHO3UPOBATH BO3MOKHOCTh UX
OCYIIIECTBIICHHUS;

JlaGopaTopHbie pabOTHI.
IToaroToBKa OTUETOB II0 TEMAM.

[Py 03. BnageHue yMEHUSIMU BbIBUTATh
THIIOTE3bI HA OCHOBE 3HAHUI O COCTaBe,
CTPOCHUH BEIIECTBA U OCHOBHBIX XUMUYECKUX
3aKOHAaX, POBEPATH X IKCIIEPHUMEHTAIBHO,
(bopMyIupys LIENb UCCIEI0BAHUS;

[ToaroroBka mpe3eHTaIwii, COOOIICHUH.
TpeHunru.

TectupoBanue.

JlaGopaTopHubie pabOTHI.

IToaroToBKa OTUETOB II0 TEMAM.

[TPy 04. Bnanenue merogamu
CaMOCTOSITENIHOTO TUIAHUPOBAHMS U
IIPOBE/ICHUS XUMUYECKUX IKCIIEPUMEHTOB C
COOITIOICHHEM TIPaBUII O€301IaCHOM paboTHI C
BEIIECTBAMHU U JIaOOPATOPHBIM
o0opynoBanuem; chopMUpPOBAaHHOCTh YMEHHUI
OIMCaHMsl, aHAJIN3a U OLIEHKU JOCTOBEPHOCTHU
MIOJIYYEHHOT'O pe3yibTaTa;

TpeHunru.
TectupoBanue.
JlaGopaTopHbie pabOTHI.

[TPy 05. CpopmMupoBaHHOCTH YMEHHI
IIPOrHO3UPOBATh, AHAJTU3UPOBATH U OLIEHUBATH
C TMO3HIIUN YKOJIOTUYECKOM 0€30MacHOCTH
MIOCJIEACTBHSI OBITOBOM U ITPOU3BOJICTBEHHOM
NEeATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOM BEIIECTB

Tpenunru.
TectupoBanue.
JlaGopaTopHbie pabOTHI.
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Ipuioxenne 2

Cunxponusanus odpaszoBareabHbIX pe3yabTaToB PI'OC COO n ®1'OC CI1IO

HaumenoBanne OK, IIK
corjacao ®I'OC CIIO

HaumeHoBaHHe THYHOCTHBIX
pe3yabtatos (JIP)
corsracio PIrocC COO

HanmenoBanme
MetanpeameTHbix (MP)
pe3ybTaTOB
corsiacio PI'OC COO

OK 1. [ToHumMarth CymHoOCTh 1
COLIMAJIbHYIO0 3HAYUMOCTb
cBOeH Oynyiie npodeccuu,
IIPOSIBIIATH K HEU
YCTOWYHUBBIA HHTEPEC.

OK 2. OpranusoBbIBaTh
COOCTBEHHYIO JIeATEIbHOCTb,
BBEIOMpATh THITIOBBIC METO IbI
U CI0COOBI BBITTOJIHEHUS
npodeccHOHaIBHBIX 33/1ad,
OLICHUBATh UX

3¢ (HEeKTHBHOCTH M KQ4eCTBO.
OK 3. IIpuHuMath pereHus
B CTaH/IAPTHBIX U
HECTaH/IAPTHBIX CUTYAIHSIX U
HECTH 32 HHX
OTBETCTBEHHOCTb.

OK 6. PaGoTtats B
KOJUJIEKTHUBE U KOMaHJe,

3¢ PexTUBHO 00IIATHCS C
KOJUJIEraMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

IIK 2.1. ITogroraBiuBarh
UCXOJHOE CBIPBE U
MaTepuabl

[1K 2.3. BeInoaHATh
TpeOOBaHUS MPOMBIIIUICHHOM
Y DKOJIOTHYECKOMN
0€30MacHOCTH U OXPaHbl
Tpyna.

I1K 3.2. Kontponuposars
Ka4eCTBO CHIPbS,
noiyhabpukaTos
(MOTynpOyKTOB) ¥ TOTOBOI
MPOIYKIHH

JIP 04. ChopMHupOBaHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKH U OOIIECTBCHHOM
MPAKTUKH, OCHOBAHHOTO HA
JIMAJIore KyJIbTYp, & TAKXKE
pazIuyHbIX (HOpM OOIIECTBEHHOTO
CO3HaHUs1, OCO3HAHUE CBOETO
MeCTa B TIOJIHUKYJIBTYPHOM MHUPE;
JIP 09. I'oToBHOCTH u
CIIOCOOHOCTh K 00pa3oBaHUIO, B
TOM 4YHCJe caMo0oOpa30BaHUIO, HA
MPOTSKEHUH BCei KH3HH;
CO3HATEJIIbHOC  OTHOILICHHE K
HETPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCIICIIHOM
npodeccHOHaATLHON u
OOIECTBEHHON JNeITCILHOCTH;

JIP 13. Oco3HaHHBIA BBIOOP
Oymyiei npodeccuun u
BO3MOKHOCTEN peanu3anuu
COOCTBEHHBIX KHU3HCHHBIX
TJIaHOB; OTHOLIEHNE K
npodeccnoHanbHOM
JESITETPHOCTH KaK BO3MOXXHOCTH
y4dacTUsi B PCIICHUU JUYHBIX,
OOIIIECTBEHHBIX,
rOCYJJapCTBEHHBIX,
oOlIeHallMOHAIBHBIX MTPOOJIEM;
JIP 14. ChopMupoBaHHOCTh
HKOJIOTUYECKOTO MBIIIICHUS,
MMOHUMAaHHUS BIUSHUS COLUATBHO-
HKOHOMHYECKUX MPOIECCOB HA
COCTOSIHME IIPUPOJIHOMN U
COIMAIIBHOU CPEJIbI;
pUOOPETEHUE OMBITA SKOJIOTO-
HaTPaBJICHHON JeSITEITbHOCTH.

MP 01. YMeHHEe caMOCTOSITEIIBHO
ONPEIETATh LETU JAeSTEIbHOCTU U
COCTAaBJIATH IIJIAHBI 1€ TEILHOCTH;
CaMOCTOSITEIIBHO ~ OCYIIECTBIISITH,

KOHTPOJMPOBATH Hu
KOPPEKTUPOBATh  JICSITEIbHOCTD;
HACIIONB30BaTh BCE BO3MOXKHEBIE
pecypcbl IS NOCTHKEHUS
MOCTaBJICHHBIX neieun "
peanusauuu IJIaHOB
JIESTEILHOCTH; BBIOMpATh
YCIICIIHbIC CTpaTeruu B

Pa3IMYHBIX CUTYyaIUsX;
MP 02. VYMeHue mNpOAyKTHBHO
0o0IIaTECI W B3aMMOJIENICTBOBATH

B rporecce COBMECTHOM
JESITEIbHOCTH, YUUTHIBATh
MO3UIUN  JIPYTUX  yYaCTHHKOB
JIEATENBHOCTH, 3¢ pexTuBHO
pa3pemaTth KOHQIUKTHL;

MP 04. ['oTroBHOCTB u
CITOCOOHOCTh K CaMOCTOSITEILHOM
MH(OPMaLIOHHO-
MO3HABATENBHON  J1eATeIbHOCTH,

BJIA/ICHUE HaBBIKAMH IOJIY4YEHUS
HeoOxoauMoi MH(oOpManuu U3
CIIOBaper pa3HbIX TUIOB, YMEHHE
OPUEHTUPOBATbCA B PA3INYHBIX
MCTOYHUKAX uH(popMaluuy,
KPUTHYECKU OLIEHUBAaTh u
MHTEPIPETHPOBATh HHPOPMALIUIO,
MOJIy4aeMyl0 M3  Pa3IM4HbIX
HMCTOYHUKOB.
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Ipuiaoxenne 3

IIpeemcTBeHHOCTH 00pa3oBaTebHbIX pe3yabTaToB PI'OC COO (mpeaMeTHBIX) €
o0pa3oBareabHbIMu pedyabTaTaMmu PI'OC CIIO
(mpodeccroHanbHO-OPUEHTUPOBAHHASI B3aUMOCBSI3b 00LI€00pa30BaTENBHOTO
npeaMeTa co CIEHUATBbHOCTHIO)

HaumeHnoBanue HaumenoBanue HaumenoBanue HaumenoBanue
o0menpogeccCHOHAIBHBIX | NMPO(ecCHOHAIBLHBIX npeIMeTHBIX pa3naesioB/TeM U
AMCIUIINH € moayJeit (MIK) ¢ pe3yiabTaToB ®I'OC | pabGoueii nporpamme
o0pa3oBaTeIbHBIMH o0pa3oBaTeIbHBIMH COO, nmeromux 10 NpeaMery
pe3yJbTaTamu, pe3yJbTaTamu, B3anMocBsi3b ¢ OP
HMEKIINMH B3aUMOCBA3h HMEINMH drocC C1o
¢ npeamMeTHbiMu OP B3alMOCBS3L C
npeamerabivu OP
OI1.03 Opranuyeckast IIM.02 Benenune I1P6 01 Pasznen 1. OcHOBEI
XUMHUS TE€XHOJIOTHYECKOT0 CpopMHUPOBAHHOCTh | OPTAaHUYECKON XUMUHU
YMeTs: npouecca ¢ MPEJICTABICHUHN O Tema 1.1. OcHOBHEIE
- COCTaBJISITh U M300pakaTh | ABTOMATHYECKUM MECTE XUMHUH B ITOHATHUS
CTPYKTYpPHBIE TMOJHBIE U | peryJiupOBaHUEM COBPEMEHHOM OPraHUYeCKOM XUMHUH
COKpalieHHble  (OpMyJibl | HAPaAMeETPOB U HAy4YHOU KapTUHE U TEOpUSI CTPOCHUS
OpPraHMYEeCKUX BEIIECTB M | PEKUMOB MHpa; MTOHUMaHHUE OPraHUYECKHUX
COCIMHECHU; pOau XUMHUHU B COCIMHEHU I
3HaTh. YMmers: (hopmupoBaHUU (Teopus A.M.
- O0COOCHHOCTHM CTPOCHHUS | - TPHUMEHATH 3HAHUA | KPYyro3opa u bytneposa)
OpPraHMYECKUX BEIIECTB, UX | TECOPETUYECKUX  OCHOB | (DYHKIMOHAIBHOM Tema 1.2.
MOJIEKYJIIPHOE CTPOCHHE, | XMMHKO- rPaMOTHOCTH VYreBo10pos
BAJICHTHOE COCTOSIHHE | TEXHOJIOTHYECKUX yesoBeKa JJIst Tema 1.3.
aToma yrJiepo/a; MPOIIECCOB. perieHus Kucnoponconepxamiue
- TEOPETUYECKHE OCHOBBI | 3HATH: MPaKTUYECKHX 3aJlay; | OpraHUYECKHE
CTPOCHUSI ~ OPraHUYECKUX | — teoperuueckue | [IP6 02 Bnanenue COCTMHECHUS
BEIIECTB, HOMEHKIIATYPY MU | OCHOBBI XMMHKO- | ocHOBononararomumu | Tema 1.4.
KJIacCU(PUKAIIUIO TEXHOJOTUYECKHUX XUMHYECKUMH AzoTcoaepkaiue
OpraHUYECKUX poreccos;38 MOHATHUSIMH, OpraHUYECKHE
COCIUHCHNU, — COCTaB M CBOMCTBaA | TCOPHUAMH, 3aKOHAMHU COCAMHCHUS.
- THIIBI CBA3€H B MOJICKYJIaX | IpOMBILITIEHHBIX u BricokoMonexysipabie
OpPTaHUYECKUX BEIIECTB. OTXOJIOB. 3aKOHOMEPHOCTSIMH; | COSUHEHUS.
YBEPEHHOE Paznen 2.
OI1.04 AnaauTHyeckas IIM.03 KonTpoJib MOJIL30BaHHE Teopetnueckue
XHUMHUA pecypcoB U XUMHYECKON OCHOBBI XUMHUHU
3HaTh: oGecreyeHre KayecTsa | TEPMUHOJIOTHEH U Tema 2.3. XuMHU€ECKHE
3HAYEHUE XUMHYECKOTO | mpoayKIUH CHMBOJIMKOM; peakiuu
aHaau3a, METOJIEI I1P6 03 Braneuue Tema 2.4. JluctiepcHbie
Ka4eCTBEHHOTO U | 3HATh: OCHOBHBIMHU cucteMsbl. PacTBopbl.

KOJIMYECTBEHHOTO aHAJIN3a
XUMUYECKUX COCIUHECHU,
YMers:

OIUCBIBATh MEXAHU3M
XUMUYECKHUX PEAKIINN

- (PUBHKO-XUMHYECKUE
CBOMCTBA  CBHIpbS U
TOTOBOM MPOIYKIUH.

METOJIaM{ HayYHOTO
MMO3HaHU,
HCIIOJIb3YEMBIMH B
XAMUH: HaOJIIOAEHHE,
OIMCaHMeE,

DIIEKTPOIUTHYECKAS
JUCCOIAIUS
Paznien 3. OcHOBBI
HEOPTraHUYECKOU
XUMUH

KOJIMYECTBEHHOTO U HU3MEpEHHE, Tema 3.1. Hemeramnibl
Ka4eCTBECHHOT'O aHAIM3a; 3KCIIEPUMEHT; Paznen 4. Xumud u
Y YPaBHEHUSIM PEaKLUK; YMEHUE JKU3Hb
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OI1.05 ®dusnyeckas u
KOJIJIOWTHAS XUMHSA
3HaTh: - 3aKOHOMEPHOCTHU
IPOTEKAaHUsI XUMUYECKUX U
(U3UKO-XMMHYECKUX
IIPOLIECCOB;

- 3aKOHBl  WJCAIBHBIX
rasos;

- MEXaHHM3M  JIeHCTBUSA
KaTaJIn3aTOPOB;

- MEXAaHM3Mbl TOMOTE€HHBIX
U T€TEPOTrCHHBIX PEAKLIUN;

- CYIIHOCTb ¥ MEXaHWU3M
KaTajn3a;

- YCIOBHS XUMHYECKOIO
PaBHOBECHS;

YMmers:

- OIPENEIATh
KOHLIEHTPALUIO
pearupyomux BEIIECTB H
CKOPOCTb pEaKLnii;

- CTPOUTh ¢bazoBbie
JIMarpaMmbl;

- TMPOU3BOJUTH PaCUEThI
napameTpoB ra3oBbIX
cMecei, KHHETUYECKHX
apamMeTpoB  XMMHUYECKHX
peaKuuit, XAMHUYECKOTO
paBHOBECHS,

- PacCUUTHIBATH TETIOBHIE
a¢dexTsl U CKOpOCTh
XUMHYECKHUX PEAKIUM.

OIl 06. Teopernueckue
OCHOBBI XMMHUYECKoii
TEeXHOJIOTHH

3HaTh:

- OCHOBHBIC ITOJOKEHHS
TEOPUH XUMHYECKOTO
CTPOEHHUSI BEIIECTB.

OIl 13. Xumnueckas
TEeXHOJIOTUA
OpPraHuYecKux BellecTB
3HaTh:

— OCHOBHEIC MOJIOKCHUS
TEOPUH XAMUYECKOTO

o0OpabaTkIBaTh,
OOBSCHSITH
pe3yIbTaThI
POBEJCHHBIX
OTIBITOB U JIENIaTh
BBIBO/IbI; TOTOBHOCTb
U CIIOCOOHOCTH
IPUMEHSATb METO/IbI
MO3HAHUS TIPU
pelieHun
MPAKTUYECKUX 3a]1a4;
I1P6 04
CdopmupoBaHHOCTH
yMEHHUs 1aBaTh
KOJIMYECTBEHHBIC
OLICHKH U MTPOBOJMTH
pacdeTsl 1o
XUMHYECKUM
bopmynam u
YpaBHEHUSIM;

[1P6 05 Bnanenue
paBUJIaMU TEXHUKH
0€30MacCHOCTH NPU
UCIIOJIb30BaHUU
XUMHYECKHIX
BEIIIECTB;

I1P6 06
CdopmupoBaHHOCTH
coOCTBEHHOM
MO3UIINH 110
OTHOIICHHUIO K
XUMHYECKON
nHpopmanuu,
[10JIy4aeMOU U3
Pa3HbIX UCTOYHUKOB
[TPy 01
CdopMupoBaHHOCTH
CUCTEMBI 3HaHU# 00
O0IMX XUMHYECKHUX
3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPHUSX;
[1Py 02
CdopMupoBaHHOCTH
YMEHHH HCCIeI0BaTh
CBOICTBa
HEOPTaHUYECKUX U

CTPOEHHUS BEIIECTB; OpPTaHHYECKUX
— OCHOBHBIE IIOHATHS U BEIIECTB, O0BSICHATD
3aKOHBI OpPTaHUYECKOM 3aKOHOMEPHOCTH
XUMHUM WU XUMHYECKOM MPOTEKAHHUS
TEXHOJIOTHH. XUMHYECKHIX
peaKkuuit,
MTPOTHO3HPOBATH
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BO3MOKHOCTb UX
OCYIIIECTBIICHUS,
[1Py 03 Bnanenue
YMEHUSMH BBIJIBUTATh
THUIIOTE3bI HA OCHOBE
3HAHHUH O COCTaBe,
CTPOCHHH BEIIECTBA U
OCHOBHBIX
XUMUYCCKHUX 3aKOHAX,
MIPOBEPSTH UX
IKCIIEPUMEHTAIBHO,
hopmynupys 1eb
HCCJICAOBAHUS;

[TPy 04 Bnanenue
MeToAaMHu
CaMOCTOSTEIIBHOTO
TUTAHUPOBAHMUSI U
MIPOBEICHHS
XUMHYECKHUX
AKCTICPUMEHTOB C
coOIroIeHUEM
npaBujI 6€30mMacHOM
paboThl ¢
BEILIECTBAMH U
1a00paTOPHBIM
o0opyaoBaHUEM;
c(hOpPMHUPOBAHHOCTH
YMEHHI ONMUCaHuUs,
aHaJIM3a U OI[CHKH
JIOCTOBEPHOCTH
MTOJTY9€HHOTO
pe3ynbTaTa;

[1Py 05
CdopmupoBaHHOCTH
yMEHUN
POTHO3UPOBATb,
aQHATM3UPOBATH U
OIICHUBATH C TTO3UIIUN
JKOJIOTHYECKOMN
0e301acHOCTH
MTOCJIEICTBHS
OBITOBOM U
MPOU3BOJACTBEHHOMN
JEATSIbHOCTH
JeJIOBEKAa, CBSI3aHHOM
¢ mepepaboTKO
BEIIECTB
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