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ITosicHuTEILHAS 3aIIMCKA

Pabouas mporpamma no yuebHoMy Kypcy «Pemienre HecTaHAapTHBIX 3aa4 1o XuMum» B 10 kitacce pa3paboTaHa Ha OCHOBE
e [Ipuka3 MunuctepcrBa npocsemienusi Poccuiickoit @enepauun or 12.08.2022 No 732 “O BHeceHUU U3MEHEHUH B (enepalbHbIi TOCYJapCTBEHHBIH
o0pa3oBaTeNbHBIA CTAaHIAPT CPEeIHEro 00Iero o0pa3oBaHMsl, yTBEPKICHHbIN NprkazoM MuHHcTepcTBa 00pazoBaHust U Hayku Poccuiickoit dexepanun

ot 17 mast 2012 r. No 413” (3apeructpuponan 12.09.2022 No 70034).

e [lonoxenue o padoueii mporpamme 'OV SO «JIuneit Ne 86».

OnHUM U3 yCIIOBUH YCIIEUTHOTO YCBOCHMS YUAIIUMUCA XUMUYECKUX 3HAHUM, YMEHHUM M HaBBIKOB IT03HABATEIBHOTO U MPAKTUYECKOTO XapaKTepa sABISETCS
OpraHM3alys UX JEATENbHOCTH 0 PEMICHNUI0 KAUECTBEHHBIX U PACUETHBIX XMMHUYECKHX 3a/1ad. B 4acTHOCTH, OT TOro, HACKOJIBKO y4allllecs OBJIAJIEIN YMEHUSIMU
pemaTh yuyeOHble XMMUYECKHE 3a/1a4i, 3aBUCUT UX YMEHHUE PEIIaTh TEOPETUYECKHE U MPAKTHUUYECKHUE 3a/1a4M B MOCIEAYIOUIeH MPodhecCHOHAIBHOM e TeTbHOCTH.
Kpowme Toro, pemienue 3a1a4 mo3BoJsieT KOHTPOJIMPOBATh CHOPMUPOBAHHOCTH 3HAHUN, YMEHHMI U HABBIKOB YYALIUXCs. 3a/1a4a CBA3aHa C y4eOHbIM MaTepHajIoM U
MpesICTaBIsieT cOO0M OJIHY M3 BO3MOXKHBIX (DOPM MpEeABbABICHUS yUalllUMCS COAEPKaHUS Kypca M B3aMMOCBSI3aHHBIX C HUM JHUCUHUIUIMH. Y4eOHbIM MaTtepual B
CTPYKType 3aJlaud BBICTyMaeT KakK MpeIMeT AESTeNbHOCTH YdYallerocs, B Ipoliecce KOTOpol y Hero (opMHpYyIOTCS 3HAHWSA, YMEHHs M HaBBIKH. 3ajada
mpenrnoiaraeT Jub0 HaxXxOXKJIeHUE M NMPUMEHEHHE 3HaHHWM YK€ HM3BECTHBIMH crioco0amMu, OO ompeesieHne HOBBIX CIOCOOOB 0ObIBaHUS 3HaHUU. bombiioe
3HAYEHHUE NJIsl YCIEUIHOW peau3alMy 3a/lad IIKOJIbHOTO XMMHYECKOro 0Opa30BaHUS UMEET MPEAOCTaBICHHE YYalUMCS BO3MOKHOCTH HM3yU€HUS XMMHUH Ha
3aHATHUSX DJIEKTUBHOIO Kypca, COAEp:KaHME KOTOPOro IpelyCcMaTpuBaeT paclIMpEHUE M YNPOYHEHUE 3HAHUM, pa3BUTUE II03HABATEIbHBIX HHTEPECOB,
LeJICHAPABJICHHYIO NPeanpodeCcCHOHATBLHYIO0 OPUEHTAIUIO CTAPIICKIACCHUKOB.

Pemenue 3agau — He caMolI1elb, @ METO IO3HAHMS BELLECTB U UX CBOMCTB, COBEPILIEHCTBOBAHUS U 3aKpEIUIEHHsI 3HAaHUM ydamuxcs. Uepes pemieHne 3agau
OCYILECTBISIETCS CBSA3b TEOPHH C MPAKTUKOM, BOCIIUTHIBAIOTCS CAMOCTOSITEIILHOCTh U LEJIEYyCTPEMIICHHOCTb, (POPMHUPYIOTCS PAllMOHATBHbIE TPUEMBI MBILIICHUSL.

YMeHue pematrh 3aJaud SABJISETCS OAHUM M3 TOKa3aTeseld ypOBHS Pa3BUTHS XUMHUYECKOTO MBIIUIEHUS, TIyOWHBI YCBOGHMS IIKOJIbHHUKAMHU Y4EOHOTO
Marepuaa, 4To IMO3BOJIUT B IaJIbHEUIIIEM YCITICIITHO 3aHUMAThCS B BBICIITNX YUCOHBIX 3aBEJICHUSX 10 BEIOpaHHOMY MpoduiTio (Xumusi, Onosorus, Gpusuka).

VYuebHbIit Kype «Perenne HecTaHaapTHRIX 3a4a4 1o XuMuu» B 10 Kacce paccuuTaH Ha:

B 10D xnacce Ha 2 yaca B HEJIENIIO;

B 10A — 1 yac.

OCoOEeHHOCTh TaHHOTO Kypca 3aKiII0¥acTcs B TOM, YTO 3aHATHS MAYT MapajulelIbHO C M3YYEHHEM OCHOBHOTO Kypca xumuu B 10 Kimacce, KOTOpBIH BKJIIOYACT
JOCTaTOYHO MHOTO 3ajay M0 MPEAIAraeMbIM JUUIsl U3yUYEHUsl TEMaM.

VYuebHblil Kypc «PemieHre HeCTaHIAPTHBIX 3a7ad MO XUMHUU» PeaTu3yeTcsl 3a CYET 4acoB IIKOJBHOTO KOMIIOHEHTa y4eOHOro IUIaHAa U MOXET OBITh
WCIIOIB30BaH KakK C IEJbI0 PACIIUPEHUs 3HAHUN M0 XMMHH, TaK U C 1EJIbI0 MOAroToBKH ydamuxcs K EI'D mo xumuun. JlaHHBIN Kypc CIOCOOCTBYET OOyYECHHIO
y4aluxcs ONTUMAIbHBIM METOJAM PELICHMS 3ajad. Y MEHHE penlaTh 3aJa4M SIBJISIETCS OCHOBHBIM ITOKAa3aTEJIEM TBOPYECKOrO yCBOeHUs mpeamera. Kpome toro
pelieHre 3a/1ay Ipyu U3yYeHUU TEOPUU IMO3BOJISIET 3HAUMTENBHO Jy4llle pa3o0paThCs B HEMl M yCBOUTH HamOojiee CIOoXHbIE BOMPOChl. OJHAKO pelleHue 3aaad
TpeOyeT crnennaabHoN MoAroToBKU. [103TOMy naHHBIN Kypc HalleJeH Ha TO, YTOOBI HAyUUTh yUYaIIUXCS ONTUMaIbHBIM METO/IaM PELIeHUS] XUMUYECKUX 3a/1a4, YTO
OYEHb BAXHO /7151 Oy IyIIEero BBITYCKHUKA IIPU BBIOTHEHUHU 3aaanuii EI'D.



esan kypca:

- pa3BUTHE MTO3HABATENILHOM I€ATEILHOCTH O0yUaIOIUXCs Yepe3 aKTUBHbIE (POPMbI U METOJIbI 00YUYECHHUS;

- pa3BUTHE TBOPUECKOTO NMOTEHIMANIA 00YYAIOIIUXCsl, CTIOCOOHOCTH KPUTHUYECKH MBICTIHUTD;

- paclIpeHNe 3HaHUM 0 METOAAX PEUICHHs paCUETHBIX 3a/1a4, OBJIAJIEHUE AITOPUTMAMHU PELIECHNUS 334 Pa3IMYHOIO0 YPOBHSI CJIOKHOCTH.

- 3aKpeIUIEHUE U CUCTEMAaTH3alMs 3HaHUI 00y4JaloINXCs 10 XUMHH;

- 00yueHmne 00ydJaroNIMXCsl OCHOBHBIM MOJX0/1aM K PELICHUIO PACYETHBIX 33/1a4 [0 XUMHH, HECTAaHAAPTHOMY PEIICHUIO IPAKTUYECKUX 3a/1a4;
- CHCTeMaTH4ecKas MMOArO0TOBKA MIKOJIBHUKOB K C/1aue €JMHOT0 TOCYAPCTBEHHOIO 3K3aMeHa 0 XUMUMU.

3agaun:

- IPEIOCTAaBUTh 00YYAIOIIMMCS BO3SMOXXHOCTh PEATM30BBIBATh MHTEPEC K XUMHUH U IPUMEHHUTH 3HAHHSI O BEIIECTBAX MPH PEILICHUH PACYETHBIX 3a/1a4;
- pa3BUBATh CAMOCTOATEIBHOCTh U TBOPUECTBO MPH PEIICHUH 3a/1aY;

- HAyYUTh OCHOBHBIM TOAX0JIaM K PEIIEHUIO HECTAaHIAPTHRIX XUMHUECKUX 3aJ1au, BBIOMpaTh HanboJiee palioHalIbHbIE CIIOCOOBI pacyeTa;

- crocoOCTBOBATH CO3HATENILHOMY BBIOODPY Mpodeccu.

HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPEJMETA «Penienue HecCTaHIAPTHBIX 32124 N0 XMMUID)

10 KJTACC
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYaIOMUMHKCS TPOrpaMM CpPeIHEro oO0mero ooOpa3oBaHUs (JTMYHOCTHBIM,
METaNpeIMETHBIM W TpPEIMETHbIM). HaydHo-MeToamuecKkol OCHOBOW sl pa3paOOTKH TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS TPOTPAMM CPEIHEr0 OOIIero
00pa30BaHMUS SIBISIETCS CUCTEMHO-AEITETbHOCTHBIN MOAXO/I.

B cootrBeTcTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM MOAXOAOM B CTPYKTYPC JUYHOCTHBIX PC3YJIbTATOB OCBOCHHUA MNPCAMCETA «XuMus» Ha YPOBHC CPCOAHCTO
o01ero 00pa3oBaHusl BBIACIICHBI CIIETYIONINE COCTABIISIONINE:

0CO3HaHHE 00YYAIOIIUMUCS POCCHUICKON TPaKIAHCKON HICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIFHOCTH M CAMOOTIPEICIICHUIO;

HaJIM4nue€ MOTUBAIINU K OGy‘-IGHI/IIO;

LCJICHAIIPABJICHHOC Pa3BUTHC BHYTPCHHUX YGG)K,Z[GHI/Iﬁ JIMYHOCTHU Ha OCHOBE KJIFOYEBbLIX HGHHOCTeﬁ U UCTOPHUYCCKUX TpaI[I/II_II/Iﬁ 6a301301>'1 HAaYKH XUMHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIIEHOCTH IEHHOCTHO-CMBICIIOBEIMH YCTAHOBKAMH, TPUCYIIUMH IIETOCTHON
CHCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMYUC NMPABOCO3HAHUA SKOJOTHIECKON KYJbTYPBI U CHOCO6HOCTI/I CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.



JIn4HOCTHBIE pe3yNnbTaThl OCBOEHHUS MpeaMmeTa «XHUMHs» JOCTHUTaloTCd B €IUHCTBE Y4eOHOM M BOCHUTATENIbHOM JESTENTbHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU M HJ€allaMi POCCUIMCKOTO TPak/IaHCKOTo 00IIeCTBa, MPUHATHIMU B 00IIECTBE
HOpMaMH U MpaBUJIaMU MTOBCACHUS, CHOCOGCTByIOH_II/IMI/I nponeccamMm CaMOIIO3HAHUA, CAMOPAa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUS JIMYHOCTU 06yan0Luch;1.

JInuHOCTHBIE pPE3yJbTAaThl OCBOEHUS NpeaMeTa «XHMHUS» OTPaXaroT CPOPMHUPOBAHHOCTH OIbITa IMO3HABATEIBHOW M NPAKTUYECKOH AEATENbHOCTH
oOyJaroluxcs 1o peanu3aliy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOro BOCIMTAHUS:

0CO3HaHMS 00yUYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00I3aHHOCTEH, YBaKEHUS K 3aKOHY U IIPABOTOPSIIKY;

MNpEACTABJICHUA O CONUAJIBHBIX HOPMAX U MPpaBUJIaX MCKIINYHOCTHBIX OTHOIIICHUU B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW IEATENHOCTH NMPH CO3/aHUU YUYEOHBIX MPOEKTOB, PEUICHUH Y4YeOHBIX W TO3HABATEIbHBIX 3aJay, BBHIMOJTHEHUU
XUMHYECKHUX SKCIEPUMEHTOB;

CTIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY M aPTYMEHTHI IPYTHX IPU aHAIHU3€E Pa3IMYHbIX BUAOB YUeOHOW AEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY M HAyYHOMY HACJIEIUIO0 OTE€UECTBEHHON XUMUM;

YBaXEHHsI K MPOIIECCy TBOPUYECTBA B O0JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHKEHHS HAyKH €CTh Pe3yJbTaT
JUTUTENILHBIX HAOIOJCHUH, KPOTIOTJIMBBIX KCIIEPUMEHTAIBHBIX IIOMCKOB, TIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTHKOB;

HHTCPCCAa U MO3HABATCIBHBIX MOTHBOB B IMOJIYYCHHU U MOCIICAYIOIICM aHAJIN3C HH(bOpMaL[I/II/I 0 MEepCAOBBIX JOCTUKCHUAX COBpCMCHHOﬁ OTCUYCCTBCHHOM
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHHUS;

CHOCOGHOCTI/I OLCHUBATh CHUTyalluH, CBA3AHHLIC C XUMHWYCCKUMU ABJICHUSIMHU, U MPUHHUMATH OCO3HAHHBIC PCHICHUA, OPHUCHTHPYACH HAa MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHE U MOCTYIKH CBOMX TOBapHILEH C MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE IMOCIEJICTBUN 3TUX
MOCTYIKOB;

4) popmMupoBaHMS KYJIbTYPHI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3J0poBoro M Oe3omacHOro obpasa >KM3HHU, HEOOXOIWMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/I0pPOBBIO;

co0Ir0IeHHS TTpaBUiI 0€301MacHOro 00paIeHNs C BeIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

IMOHUMAaHUWA HEHHOCTH MPaBUJI UHAUBUAYAJIIBHOT'O U KOJIJICKTUBHOTO 6630HaCHOI‘O MOBCACHHS B CUTyaAllUAX, YTPOKAIOIINX 3J0POBbIO U JKU3HU HIOI[eﬁ;

OCO3HaHUS MOCIEACTBUM U HENPUATHS BPEAHBIX MIPUBBIYEK (YIIOTPEOJIEHUS AJIKOTOJIsl, HAPKOTUKOB, KypeHus);

5) TpynoBOro BocCiMTAHMSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘ICGHO-HCCHGI{OB&TGHBCKOﬁ JACATCIIbPHOCTH, O6H.I€CTB€HHO HOJI€3HOI>'I, TBOp‘IGCKOﬁ U Apyrux BUJax ACATCIbHOCTU;

YCTaHOBKH HA aKTUBHOE YYaCTHE B PEIICHUU MPAKTHYECKUX 3a7a4 COIMATbHOM HAIPABIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUYeHUI0 Tpodeccuil pa3InyHoro poja, B TOM YKCIIE€ Ha OCHOBE MPUMEHEHHUS MTPEeIMETHBIX 3HaHUH M0 XUMUH;

YBaXXeHHUsI K TPYY, JIOJSM TpyAa U pe3yJbTaTaM TPYJI0BOU JAesITebHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBUAYAIILHOM TPAEKTOPUU 00pa3oBaHusl, Oyayliel mpoeccuu u pealn3anuid COOCTBEHHBIX )KU3HEHHBIX TIAHOB C
y4ETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUH, HMHTEPECOB U MOTpeOHOCTEH 001IeCTBa;



6) 3K0J10rM4YeCcKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11e71eCO00Pa3HOro OTHOUIEHHUS K IIPUPOIE, KAK UICTOUYHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHHMS IJI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM, BIMSHUAS YKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHUE MIPUPOTHON U COLIMATILHOM CpE/IbI;

0CO3HaHMS HEOOXOIUMOCTH HCIIOJIb30BAHMSI JOCTHKEHUH XUMHHU JJIs1 PELISHHUS] BOIIPOCOB PALIMOHAIBLHOTO MPUPOI0TIOIb30BAHUS;

aKTUBHOI'O HENpUATHS JAEHCTBHM, NMPUHOCSIIUX BpEl OKPYXAIOWIEH NPUPOAHOM cpene, YMEHHUs HPOTHO3UPOBAaTh HEOJArOMpPUSATHBIE 3KOJOIMUYECKHUE
MIOCJICACTBHS NPEAIPUHUMAEMBIX NEHCTBUN U IPEJOTBPAIIATh UX;

HaJIM4YUs Pa3BUTOTO HKOJIOTMYECKOTO MBILIUIEHHS, S3KOJIOIMYECKOM KyJIbTYypbl, OMNbITAa JAEATEIbHOCTU SKOJIOIMYECKON HAIpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI UMHU B T03HABaTEIbHONH, KOMMYHHKATHBHOH M COLIMAIBHOM NpPAaKTUKE, CIHOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHH
xemodoouu;

7) HIEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOMN NMPaKTHKH;

MOHMMAaHMs CHenU(PUKM XMMHUU Kak HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHHUU PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3AAHUU LIEIOCTHOTO
IPEJCTAaBICHUS 00 OKpY’KalOIIEM MHUpE KaK O €AMHCTBE IPUPOABI U YEJIOBEKA, B MO3HAHUHU IPUPOAHBIX 3aKOHOMEPHOCTEW M pEIIEHUH NpoOJIeM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECUS;

yOex1EHHOCTH B 0COOOH 3HAUMMOCTH XUMHUH JUII COBPEMEHHOM HIMBMIIM3ALIMHU: B €€ TYMaHUCTUYECKOI HAIIPaBICHHOCTH U BaKHOW POJIM B CO3/IaHUH HOBOH
0a3pl MaTepHalbHOW KyJIbTYpbl, PEIICHUH TJI00aJbHBIX NPOOIEM YCTOHYMBOTO pa3BUTUSI YEJOBEYECTBA — CBHIPHEBOM, HHEPreTHUECKOM, MNHUIIEBON U
9KOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUUM MEAMLUHBI, OOECIEUEHMH YCIOBHUH YCIEUIHOIO TpyJa M HKOJOTMYECKH KOM(POPTHOM JKU3HU KaXIOro 4jeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH: MOHMUMAHUS CYIIHOCTH METOAOB IO3HAaHUS, UCIOJb3YyEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJIyyaeMble 3HAHUS JJIsl aHaJIM3a U 0OBSCHEHUS SIBJICHUN OKPY>KAIOLIET0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHS JIeflaTh 000CHOBAaHHBIC 3aKIIOYCHUS
Ha OCHOBE HAy4HBIX ()aKTOB M MMEIOLIUXCS JaHHBIX C II€JIbI0 IOJIYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO HCII0JIb30BaTh XMMUYECKHE 3HAHUS JUIsl pELLICHHsI TPO0JIEM B pEalIbHBIX KU3HEHHBIX CUTYalHsX;

MHTEpEca K MO3HAHUIO U MCCIIEA0BAaTENbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUIO U CAaMOOOPA30BaHMIO, K AKTUBHOMY IIOJIyYE€HHIO HOBBIX 3HAHUH MO XMUMHUHU B COOTBETCTBHH C
KHU3HEHHBIMU OTPEOHOCTAMY;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3InYHBIX chepax mpodhecCuoHaTbHOM NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMHUsD Ha YPOBHE CPETHET0 00IIEro 00pa30BaHMs BKIIOYAOT:

3HaYMMbIe 11 (OPMHUPOBAHHUS MHPOBO33PEHHS OOYYAIOMIMXCS MEXKIUCIHUILIMHAPHBIE (MEXIpEAMETHbIE) OOIIeHAYYHbIE TOHATHUS, OTPaKAIOIINE
IIEJIOCTHOCTH HaquOﬁ KapTUHBI MUpa U CHGHI/Iq)I/IKy MCTOAOB NO3HAHUA, HUCIOJIL3YCMbBIX B CCTCCTBCHHBIX HAYyKax (MaTepI/IH, BCIICCTBO, SHCPTIUsA, SABJICHUC,
MPOILIECC, CUCTEMA, HAYYHBIN (haKT, IPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIe0BaHNe, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHe);

YHUBEpCaJdbHbIE y4eOHbIE JedcTBHs (TTO3HABAaTENIbHBIC, KOMMYHHKAaTHBHBIC, PEryJSTHBHBIC), oOecmeunBaromue ¢GopMupoBaHue (YHKIIMOHATBLHON
IPaMOTHOCTH M COLMAIBHOW KOMITETEHIIMH 00yYarOInXCs;

CIOCOOHOCTh OOYYAIOLIUXCSl HMCIIOJIb30BaTh OCBOCHHBIE MEXKIMCLUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHMS WU YHUBEpCAJbHbIC y4eOHbIC NEHCTBHUS B



MO3HABATEJILHON M COIMAIbHON MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OTPAXArOT OBJIAJIEHUE YHUBEPCATbHBIMH YYEOHBIMU I103HABATEIbHBIMU, KOMMYHUKATUBHBIMU M PETYJISATUBHBIMU
JICCTBUSIMU.

OBiaieHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOornYecKue AeMCcTBUS:

CaMOCTOSITENTbHO (POPMYIUPOBAThH U aKTYaJIHU3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OMPENENATh eI ACSITeIbHOCTH, 3a/1aBast MapaMeTPhbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI JEATEILHOCTH C IOCTABJICHHBIMU LEISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPHUEMBI JIOTUYECKOTO MBIILICHUS — BBIICISITh XapaKTepHbIC IPU3HAKU MOHSATUN U yCTaHABIMBATH X B3aUMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS ISl OObSICHEHUS OTAEIbHBIX (PAKTOB U SBJICHUI;

BbIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE PaACCYXKACHHS (MHIYKTHBHBIC, NEAYKTHUBHBIC, N0 AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pPacCMaTPHUBAEMBIX
SIBIICHUSAX, (POPMYIHPOBATH BHIBOJBI U 3aKIIIOUEHHUS;

MPUMEHSTh B MPOLECCe IMO3HAHMS, HCIOJb3yeMble B XMMHHM CHUMBOJMYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBbIBATh MOJEIbHBIE MPEACTABICHUS —
XUMHUYECKHUI 3HAK (CUMBOII) DJIEMEHTa, XUMHUUYECKass popMylia, ypaBHEHHE XUMHUUYECKON PEaKINK — MPU PEIICHUU yU4eOHBIX MO3HABATEIbHBIX U MPAKTUYCCKUX
3a/1a4, IPUMEHSITh Ha3BaHHBIC MOJICTbHBIC TIPECTABICHUS I BBISBICHHS XapaKTEPHBIX TPU3HAKOB H3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 0a3oBble HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUYECKUX PEaKLIN;

(dbopMyIIHpOBATh LENH U 33/1a4l UCCIIEIOBAHUS, UCIIOIb30BATh TTOCTABIICHHBIE i CAMOCTOSTENIEHO C(hOpPMYITHMpPOBAaHHBIC BOMPOCH B Ka4eCTBE MHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JJIs1 ((OPMHUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIa/IETh HAaBBIKAMHU CAMOCTOSITEJILHOTO IJIAHHUPOBAHUS M MPOBEIEHUS YYCHHMUECKHX SKCIEPHMEHTOB, COBEPLUICHCTBOBATH YMEHMs HAONIOAATh 33 XOIOM
polecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €r0 Pe3yJIbTaT, GOpMyINpPOBaTh 0OOOIIEHHS U BBIBObI OTHOCUTEIHHO TOCTOBEPHOCTH PE3yJIbTaTOB MUCCIEAOBAHNUS,
COCTaBJISATh OOOCHOBAHHBINA OTYET O MPOAETIAHHOM padoTe;

MPUOOPETATh OMBIT YYCHHUECKON MCCIEA0BATENhCKON U MPOCKTHON ACSITETbHOCTH, IPOSBISATh CIIOCOOHOCTh M TOTOBHOCTHh K CAMOCTOSITETLHOMY MOHCKY
METOJIOB peLIeHHs] MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JINYHBIX METOJ0B MTO3HAHUS.

3) padora c unopmanmeii:

OPUEHTUPOBATHCS B PA3NIUYHBIX MCTOYHUKAX MH(pOpMaIMK (HAYYHO-TIOMYJISIpHAS JINTEPATypa XUMHUECKOTO COJCpKaHUS, CIIPABOYHBIC TTOCOOHS, PECYPChI
WuTepHera), aHanu3upoBaTh HHGHOPMAIIMIO PA3IMYHBIX BUAOB U (HOPM MPECTABICHUS, KPUTHICCKH OIICHUBAThH €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMyUpoBaTh 3ampochl U MPUMEHATh Pa3lIUYHbIE METOJBI MPH MOUCKE W oTOope MHOpManuu, HEOOXOAUMOM NJs BBINOJHEHUS Y4eOHBIX 3a7ad
OIPEIEIIEHHOTO THUIIA;

MPUOOPETATH OIBIT UCIIOJIB30BaHMS HH()POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMATIBHYIO OpMY MpeacTaBICHI HHPOpPMAIIH (CXEMBbI, TpaduKH, THarpaMMBbl, TAOIUIIbI, PUCYHKH U APYyTHE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B KauyecTBE CpEACTBA NpuU paboTe C XUMUYECKOM HHQOpMalMen: NPUMEHSATh MEXIpeaAMeTHble ((usuueckue u
MaTeMaTUYeCKHe) 3HAKH U CUMBOJIBI, GopMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPe0Opa30BBIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISITHOCTH.

OBiaieHHe YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:



3aJlaBaTh BOMPOCHI IO CYILIECTBY OOCYXJaeMON TeMbl B XOJA€ OUAJIOra W/WIM TUCKYCCHH, BBICKA3bIBaTh HAEU, (HOPMYJIHPOBATH CBOU MPEIIOKECHUS

OTHOCHUTCIIBHO BBIITOJTHCHHUA HpCI[J'IO)KCHHOﬁ 3aJa4u,

BBICTYIIaTh C HpGBGHTaHHeﬁ PE3YyJIbTAaTOB MMO3HABATCIILHOU ACATCIIBHOCTH, ITOJYYCHHBIX CaMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHUKaAMH IIpH

BBITTOJIHEHUM XHMHYECKOTO 3KCIIEPHMEHTA, MPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB, pealM3allMd y4yeOHOro MpoeKTa M
(bopMyIHpOBaTh BHIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHBIX UCCIIEJOBAHUM MTyTEM COTJIACOBAHUS MMO3ULIUHI B X0/€ 00CYkKIeHNS 1 OOMEHAa MHEHUSIMH.

OBnajjeHne YHMBePCAJIbHBIMH Pery/JsiTUBHBIMU JAeiiCTBUSMM:
CaMOCTOATENIbHO IUJIAHUPOBATh M OCYLIECTBJISATH CBOIO MO3HABATEIBHYIO JEATEIbHOCTh, ONpEnesss e€ Lenu W 3aJayd, KOHTPOJIUPOBaTh M 1O Mepe

HEOOXOMMOCTH KOPPEKTUPOBATh MpPEUIaraéMblii aJTOPUTM JEHCTBHIM NpU BBIIOJHEHUHM YYEOHBIX M MCCIIEJOBATENbCKUX 3a/ad, BBIOMpaTh Hambosee
3G GEeKTUBHBIN CIIOCOO UX PELICHHS ¢ YYETOM MOJIy4YEHHs HOBBIX 3HAHUH O BEILECTBAX M XMMHUYECKUX PEAKLUsX;

OCYIICCTBIIATE CAMOKOHTPOJIb CBOCH JEATSIbHOCTH Ha OCHOBE CaMOaHaIM3a U CAMOOIICHKHU.

IIpenmeTHble pe3yabTaThl 0CBOCHUA Kypca 3a 10 kiace oTpaxaror:

c(OpPMUPOBAHHOCTH MPEICTABICHUN 0 XUMUYECKONM COCTABIIAIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUH B TIO3HAHUHU SIBJICHUN MPUPOJIBI, B
(GOpMUPOBAHUM MBIIIJICHUSI W KYJIbTYPhl JUYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAMMOM MJisi pElIeHUS NPaKTUYECKUX 3adad |
HKOJIOTMYECKH 000CHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3JI0pPOBBIO U MIPUPOJIHOIL cpee;

BJIa/ICHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAIONIIe MOHATHUS (XUMUYECKHM 3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI04YKa aToMa,
MOJIEKYJa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas CBSI3b, CTPYKTypHas (popmyra (pa3BépHyTasi U COKpalEHHasi), MOJIb, MOJISIpHasl Macca,
MOJIApHBIA 00BEM, YIIIEpOAHBIA CKeneT, (GyHKIMOHAJIbHAs TpYMIa, pajuKall, W30MEpHs, U30Mephbl, TOMOJIOTHYECKHH psAZl, TOMOJIOTH, YIJIE€BOAOPOADI,
KHCIIOPOJI M a30TCOJEpIKAIINE COSAUHEHHs, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHbIE COSAMHEHUS); TEOPUU M 3aKOHBI (TEOpHs
CTpOeHHsI opraHmuyeckux BemiectB A. M. DByTtnepoBa, 3aKOH COXpaHEHHUS MAacChl BEILECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3BIK XUMUHU;
MHUPOBO33PEHUYECKHE 3HAHUS, JIeXkKAllMe B OCHOBE MOHMMAHMS MPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBICHUU, (PAKTOJIOTUYECKUE CBEACHHS O
CBOMCTBAX, COCTaBe, MOTYYCHUH U O€30MTaCHOM HCIIOIH30BAHUH BRKHEUIIINX OPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON ACSITETLHOCTH YEIIOBEKA;
c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHBbIC NMPU3HAKU MOHSATUH, YCTaHABIUBATh MX B3aWMOCBS3b, HCIOIH30BATh COOTBETCTBYIOIINE MOHSITHS
MIPU ONMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUI OPraHUYEeCKUX COSAUHEHUN;

c(hOPMUPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JUISI COCTABJICHHS MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHON)
(dbopMyJl OpraHUYEeCKUX BEIIECTB M ypaBHEHUN XUMHYECKHX pEaKLUd, U3rOTAaBIMBATH MOJEIHU MOJIEKYJl OPraHWYEeCKUX BEIIECTB JJISl WJUTIOCTPALlUU HUX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOPMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAMICKHOCTh H3YyUEHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBYy M CTPOCHUIO K OMPEICIEHHOMY
KJIacCy/TpyIIe COeMHEHHH, a TaKKe MPUBOAUTH TPUBHAIIbHBIE Ha3BaHUSI OT/AETbHBIX OPIraHUYECKUX BEILECTB

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUSI TEOPUH CTPOCHMSI oprannyeckux BemectB A. M. BytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHHE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA TUIIUYHBIX MPEACTaBUTENECH PAa3IMYHBIX KJIACCOB
OpPraHUYECKUX BEIECTB, WTIOCTPUPOBATH TEHETUUECKYIO CBSA3b MEXIYy HUMHU YPAaBHEHUSIMUA COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUNA C UCTIOIb30BAHHEM



CTPYKTYPHBIX (hopmy;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBHIYUCICHHUS MO XUMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEUIECTBA WIIM MPOIYKTa
peaxiuu Mo U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MIPOAYKTOB PEAKIINH);

c(OpMUPOBAHHOCTh YMEHUII BIIaJIETh CUCTEMOMN 3HAHUI 00 OCHOBHBIX METOAAX HAYYHOIO MO3HAHMS, UCIOJIb3YEMbIX B XMMHUU IIPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SBJICHHUN (HAOMIOJeHNE, WU3MEpPEeHHe, IKCIEPUMEHT, MOJCIUPOBAHKE), HCIIONH30BaTh CHUCTEMHBIC XMUMHUYECKHUE 3HAHUS MJI1 TPUHSATHUS
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U X MPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTb YMEHHM COOJIIOIaTh MPaBUJIa MOJIL30BAHMS XMMHUYECKON TTOCY/I0 U 1a00paTOpHBIM 000PYyI0BAaHHEM, a TaK)Ke MpaBUiia 0OpaIEeHUs C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKITUSMU TI0 BHITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUU MJIAHUPOBATH U BHITIOTHATH XUMHUECKUN IKCIIEPUMEHT (TPEBpAIIEHUs] OPTaHUYECKUX BEUIECTB MPH HAarpeBaHUH, MOTYUYCHHE
STUJICHA W U3YYCHHE €T0 CBOWCTB, KAYECTBCHHBIC PEAKIIMU OPTaHUYECKUX BEIIECTB, IEHATYpaIis OSIKOB MPH HATPEBAaHUU, [[BETHBIC PEAKIINH OCIKOB) B
COOTBETCTBUM C TPAaBHJIAMH TEXHHKH O€30MacHOCTH MPU OOpAlICHHH C BEIISCTBAMHU M J1a0OpaTOPHBIM OOOPYAOBAHUEM, MPEACTABISATH PE3YyIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B (hOpMeE 3aIllMCH YPaBHEHUHN COOTBETCTBYIOIIUX PEAKIIUI M OPMYITUPOBATH BHIBOIBI HA OCHOBE 3THX PE3YyJIbTaTOB;
c(OPMUPOBAHHOCTh YMEHHM KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0O HH(GOpPMAIMIO, MOJIYy4YaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpelcTBa MaccoBOil
uHpopmanuu, UHTEpHET U IpyTHX);

c(hOpPMUPOBAHHOCTh YMEHUN COOJIONATh MpaBUiIa SKOJOTHYECKH IIEIECO00PA3HOTO MOBEACHUS B OBITY U TPYAOBOH AESITEIHLHOCTH B LEISAX COXPAHEHUS
CBOETO 37I0POBbS I OKPY>KAOIIEH MPUPOTHON Cpe/bl, 0CO3HABATH OMACHOCTh BO3/ICHCTBHUS Ha KUBBIC OPTraHU3MBbI OMPEICIEHHBIX OPTAHUYECKUX BEIECTB,
noHuMast cMbics nokasarens [1/IK, mosicHsITh Ha mpuMepax CrocoObl YMEHbBIIICHHUS U TIPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKa;
IUIsE OOYYAOIIUXCSl ¢ OTPAHUYCHHBIMH BO3MOXHOCTSIMHU 3JJOPOBBS: YMEHUE MPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUI;

JUISL CIIETBIX U CITa0OBUASIINX OOyYaIONUXCS: YMEHUE MCIONB30BaTh pelibe(HO-TOYeuHyI0 cuctemy oboszHaueHuit JI. Bpains nns 3anucu XMMHYECKHX

dhopmyi.



COJEPXKAHUE PABOYEM ITPOTI'PAMMABI

10 kuace

Homenkiiatypa oprannuecKkux BemecTB. Buibl n”30Mepuu: CTpYKTypHas U IPOCTPAHCTBEHHAS.

CocraBneHue CTpyKTypHBIX (hOpMYJT H30MEPOB, HOMEHKIJIATypa OPraHUYECKHUX BEIIECTB.

MaccoBas 105 3eMeHTa B BellecTBe. Pernienne 3aad Ha BbIBOJ XUMUYeCKUX (OpMyIl oprannyeckux BemiecTB. Haxoxxnenue Gpopmysbl BeliecTsa Ha
OCHOBE 001X (POPMYII TOMOJIOTHYECKHX PSIOB OPraHUMUYECKUX coeuHeHui. OTHOCUTENbHAS TUIOTHOCTh Fa3000pa3HOro BemecTBa. PacyeTHble 3a1aun Ha BEIBOT
(bopMyI1 OpraHNYECKUX COSTUHEHHH 10 MPOJTYKTaM CTOPaHUSI.

Ornpenenenne cpeHel MOJISIPHOM MaccChl Ta30BOM cMecH. BrrunciieHne coctaBa ra30BOM CMECH.

Brrancnenue coctaBa ra3oBoii CMeCH Ha OCHOBE COCTaBIICHUH anreOpandecKnX ypaBHEHUH.

3akoH 00BEMHBIX OTHOILIEHUH ra3oB. Pemienue 3aiay Ha onpeaeneHue oobeMa rasa, yyacTBYIOIIETO B peakui. MoJIbHbIE OTHOIICHUS Pearupyrommx
BewiecTB. [loHATHA: N30BITOK U HeOCTaTOK. BhIuncienue Maccol (00beMa, KOJIM4ecTBa) MPOAYKTa pEaKLIUU, €CITH OJJTHO U3 UCXOAHBIX BEIIECTB, B3SITOE B U30BITKE.
[lonsATHSA: TEOpETUUECKNI M MPAKTHUYECKUI BBIXOJ NPOAYKTa peakuuu. PelreHne 3aaad Ha BBIYMCIICHMS, CBA3AHHBIE C MCIOJb30BAHUEM IMOHATHUS «BBIXOJ
MPOAYKTAa peakuuw». PacdeTsl MaccoBOM [ONM BBIXOJA IPOAYKTAa PEAKUHUH YIIEBOAOPOAOB. PacueTel MaccoBOM A0AM BbIXOAA MNPOAYKTa PEAKIIUMHU
KHCIIOPOIOCOIEpKAINX coeqMHeH . Borurcnene Maccerl (00beMa, KOJTMYECTBA) MPOAYKTa PeaKIMK, €CIIM UCXOJHbIE BEIIECTBA COIEPKUT puMecH. PacueTsl,
CBSI3aHHBIE C PA3JIMYHBIMU CIIOCO0AMU perieHwus 3a1a4. [I[pakTUKyM M0 PENIeHN0 KaueCTBEHHBIX 3a/1a4.

KauecTBeHHbIe peakiuu Ha yrieBogopoabl. KauecTBeHHBbIE peakiuu Ha (YyHKIMOHAIBHBIE TPOU3BOIHBIC YTIEBOIOPOA0B. KadecTBeHHBIE peakiuy Ha
KHUCJIOPOJICOACpIKAIIE OpraHuYecKkue coelrHeHus. KauecTBEHHbIE pEaklMU Ha a30TCOAEpIKAlIUE COCIUHEHHs. PerieHue sKCrepUMEHTANbHBIX 3a/lady Ha
OIpEIETICHUE BELIECTB.

['eneTndeckas CBA3b MEXKy KJIACCAMM YIJIEBOJOPOJOB. I'eHeTHUecKas CBsA3b MEXAY KJIACCAMH KUCIOPOIACOAEPKAIUX OPTAHNYECKUX BEIIECTB.
CocraBieHre 1 pelIeHNe LEeNoYeK MPEBPAlICHUN MEXIY KIIAaCCaMU KUCIOPOACOAEPKAIIUX OPTAaHUYECKUX BEILIECTB

OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B OpraHWYECKON XuMuU. Meroj anekTpoHHOro OanmaHca. CoCTaBlICHHE YpaBHEHHH OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMI METOIOM MOJMypeakuuid. PacyéTsl 110 ypaBHEHUSAM OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPE/IMETA «Penienue HecTAHAAPTHBIX 32124 110 XUMHUI)

10 xkiacc 1 yac B HexeJII0

Ne Ha3zBanmue pa3nesna/TeMbl KoanuyecTBO YacoB, 0TBOAUMBIX @®opMbI 1 METOAbI KOHTPOJISI
n/n HA 0CBOEHHE TEMBbI
ITrucbMeHHBIN OTYET O MPOACIAHHON
1 I"'omonorus, n3omMepus 1 HOMEHKIATypa 2 paGoTe, hpoHTATBHBI OMPOC,
OpraHM4YeCKHX BEIICCTB WHIUBHYAJIbHBINH OIPOC
IMucsMeHHBIN OTYET O NPOETaHHON
2 3amaun Ha BBIBOJ XUMHUECKUX (hopmyt 5 pabore, pponTanbHbIi ompoc,
HHIWBUAYAIbHBINA OIPOC
IIrucbMeHHBIN OTYET O MPOACIAHHON
3 3ajaun Ha CMECU OPraHUYECKHUX BEILECTB 2 pabore, ‘bPOHTam’jﬂ’m Ompoc,
WHIUBHYAJIbHBIH OIPOC
[IrcbMeHHBIN OTYET O MPOACIAHHON
4 Brrunciienus no ypaBHEHUAM XUMHYECKUX 9 paGote, hpoHTATBHBI OIPOC,
peakuuy ¢ y4acTUEM OpTraHUYECKUX BEIIECCTB HHIWBUAYAIbHBINA OIPOC
IMucsMeHHBIN OTYET O NPOAETaHHON
5 KauecTBeHHBIE peaKIIUU B OPraHUYeCKON XUMHUHI 7 pabore, ponTanbHbIl onpoc,
WHIUBHYAJIbHbIH OMPOC
[IrcbMeHHBIN OTYET O MPOACIAHHON
6 I'eneTnueckas CBA3b MEXKAY KIacCaMH OPraHUYECKUX 4 paGoTe, hpoHTATBHBI OMPOC,
BCIIICCTB I/IH,HI/IBI/ILlyaHLHHﬁ onpoc
IMucsMeHHBIN OTYET O NPOeTaHHON
7 OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKLIUU B 5 pabore, bpOHTANBHBI ompoC,

OpraHNYeCKON XUMHH.

WHIWBUAYAIBHBIN OMPOC

Hrtoro

34




10 xki1acc 2 yaca B HeAeJII0

Ne Ha3zBanmue pa3nesa/TeMbl KoanuyecTBO YacoB, 0TBOJIUMBIX @®opMbI 1 METOAbI KOHTPOJISI
n/n HA OCBOCHHE TeMbI
[IrucbMeHHBIN OTYET O MPOACITAHHON
1 ['omosnorus, u3oMepus U HOMEHKJIATypa 4 paboTe, GpOHTATBHBI OMPOC,
OpraHM4YeCKHX BEIICCTB WHIUBHIYaJIbHBIH OIPOC
IMucsMeHHBIN OTYET O NPOAeTaHHON
2 3amaun Ha BBIBOJ XUMHUECKUX (hopmMyit 9 pabore, (ponTanBHLIH Onpoc,
MHIMBUYaJIbHBIN OIIpOC
[IrucbMeHHBIN OTYET O MPOACIAHHON
3 3a1aun Ha CMECH OPTaHUYECKHX BEIICCTB 4 pabote, dponTanbHbIi onpoc,
WHIUBHIYaJIbHBIH OIPOC
IMucsMeHHBIN OTYET O NPOeTaHHON
4 Brrunciienus no ypaBHEHUSIM XUMUYECKHUX 15 paGote, ppOHTANBHBIIT OIIPOC
peaxunﬁ C Y4aCTUEM OPraHUYCCKUX BCIUICCTB HMHIMBUAYaJIbHBINA OIPOC
IMucsMeHHBIN OTYET O NPOAeTaHHON
5 KauecTBeHHBIC peaKIIUU B OPraHUIeCKOM XUMHUH 14 pabote, dponTanbHbIi onpoc,
WHIUBHIYaJIbHBIH OIPOC
ITrcbMeHHBIN OTYET O MPOACIAHHON
6 ['eneTnueckas cBsI3b MEKY KJIacCaMU OPTaHUYECKUX 20 paboTe, GPOHTATBHBI OMPOC
BCIIICCTB I/IH;[HBI/I;[yaHLHLIﬁ OoIpocC
IMucsMeHHBIN OTYET O NPOAeTaHHON
7 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKLIUU B 12 paGote, ppOHTANBHBIIT OIIPOC
OpraHNYeCKON XUMHH. UHMBUyallbHBIH onpoc
Hroro 68




IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

1 yac B HexeJ 110

Ne i/ | Tema | Jara 3ansaTust
Tema 1. Tomonocus, uzomepusl U HOMEHKIAMYpa op2anHuyeckux gewecms (2 uaca)
1 Homenkiiatypa opraHmueckux BeIIeCTB.
2 Buael nzoMepun: CTpyKTypHasi U MPOCTPaAHCTBEHHAS.
CocraBiieHre CTPYKTYPHBIX (hOPMYJT H30MEPOB, HOMEHKIIATypa OPraHMYECKUX BEIIECTB.
Tema 2. 3a0ayu Ha 661600 xumuueckux gopmyn (3 4.)
3 MaccoBas qoJiist DJIeMeHTa B BEIIECTBE.
4 Pemennie 3a1a4 Ha BRIBOJI XUMUYECKHX (DOPMYJI OPTAaHHMYECKUX BEIIECTB.
5 Haxoxpaenue ¢hopMyIibl BellecTBa Ha OCHOBE 00IIMX (hOpMYJI TOMOJIOTHYECKUX PSAJIOB OPraHUYECKUX COSTMHEHUH.
6 OTHOCHUTENbHAS TUIOTHOCTh Ta3000pa3HOTO BEIIECTRA.
7 PacuerHble 3a1auu Ha BBIBOA POPMYJT OPraHUYECKUX COSTMHEHUHN IO TPOYKTaM CrOpaHHUsl.
Tema 3. 3a0auu na cmecu opeanuueckux eewecms (2 4)
8 Omnpenenenue cpeHeil MOJIIPHOM Macchl ra30BOM cMecu. Bolumncienne coctaBa ra30Boi CMECH.
9 Brruncnenue cocraBa ra3oBoil CMECH Ha OCHOBE COCTABJICHHH aJIreOpandeCcKuX YpaBHECHUM.
Tema 4. Bviuucienus no ypasHeHUIM XUMUYECKUX peakyuii ¢ yvacmuem op2anudeckux geujecms (9 u)
10 3ak0H 00bEMHBIX OTHOIICHUM T'a30B.
11 Pemenue 3a1au Ha onpeeneHne o0beMa ra3a, y4acTBYIONIETO B peakiiui. MoJIbHbIE OTHOIIICHUS PEAarupyIONIUX BEIIECTB.
12 [TonsTHs: M3OBITOK W HENOCTATOK. BbumcieHne Macchl (00beMa, KOJHMYECTBA) MPOIYKTa PEAKIUH, €CIH OJHO W3
MCXOJHBIX BEILIECTB, B3SITOE B H30BITKE.
13 [ToHsITHSA: TEOPETUUECKUN U IPAKTUYECKUI BBIXOJ IPOJYKTA PEAKLIMH.
14 PenreHne 3a1a4 Ha BBIYMCIICHHUS], CBSI3aHHBIE C MCIIOJIb30BAHUEM MTOHATHUS «BBIXOJ MPOAYKTA PEAKLIUN.
15 PacueTsl MacCOBOM OJIM BBIXOJA TPOAYKTA PEAKLIMU YIJIEBOJOPOAOB.
16 PacueTrsl MacCOBOM [10JIM BBIX0/1a ITPOAYKTA PEAKLIMKU KUCIOPOAOCOACPKALIUX COCAUHEHUN.
17 Boruncnenue macchbl (00beMa, KOJIMYECTBA) MPOJAYKTA PEaKLMU, €CJIM UCXOAHbIE BEIIECTBA COJIEPKUT PUMECH.
18 Pacyetsl, cBsi3aHHBIC C PA3IMYHBIMU CIIOCOOAMHM PEIICHHUS 3a]1a4.
Tema 5. Kauecmeennvie peaxyuu 6 opeanudeckou xumuu (7 4)
19 [IpakTUKyM IO pEHICHUIO KaYECTBEHHBIX 33/1a4.
20 KavecTBeHHBIE peakliMy Ha YTIIEBOJAOPOIbI.
21 KayecTBeHHbIE peakiiui Ha (YHKIMOHAIbHBIE IPOU3BOAHbIEC YTICBOAOPOIOB.
22 KauecTBeHHBIEC peakli Ha KUCIOPOACOAEPKAIME OPTaHUYECKUE COSAMHEHHUS.
23 KavecTBeHHBIE peakliMy Ha a30TCOJIEPIKAINE COCTUHEHUS.
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Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha ONIPEACIICHUEC BEIICCTB.

25 Pemenue skcnepuMeHTaIbHBIX 3334 Ha ONPEACIICHUE BEIIECTB. BBINOJHEHNE 3a1aHU.
Tema 6. ['enemuueckas ces3b MeHcOy KIACCAMU OPeAHUYECKUX sewecms (4 4.)
26 ['eHeTnyeckas CBsI3b MEK]y KJIacCaMU YIJIEBOJAOPOIOB.
27 ['eneTnueckas CBsI3b MEXKY KJaccaMy KUCIOPOACOIEpKAIUX OPraHUYECKUX BELIECTB.
28 CocTaBiieHHE U pEIICHHE 1IENOYEK MPEBPAIICHUN MEXK]TYy KJIacCaMU KUCIOPOICOAEPKAIINX OPraHUYECKUX BEIIECTB.
29 CocrapneHue 1 pelieHre enoYeK MPEeBpaICHUN MEX Ty KJIacCaMU KUCIOPOACOAEPKALIUX OPraHMYECKUX BEIIECTB.
BrimosHenue 3aganui.
Tema 7. OkucaumenbHO-60CCMAHOBUMENbHbIE PEaKYUU 8 OP2AHUYECKOU Xumuu (3 u)
30 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUI B OPTaHUYECKON XUMHUH.
31 Mertoa 37eKTpOHHOTO OajtaHca.
32 CocraBiieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJJOM MOJYpPEaKIU.
33 CocTtaBieHrue YpaBHEHUN OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIM METOAOM NOJIypeakiuid. BeimojiHeHNE 3a1aHui.
34 Pacu€rsl 10 ypaBHEHUSIM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU.




IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

2 yaca B HeJAeJI0

Ne i/ | Tema | JaTa 3aHsaTus
Tema 1. Tomonocus, uzomepusl U HOMEHKIAMYpa Op2aHuyecKux gewecms (4 uaca)
1 Homenksiatypa opraHM4ecKux BEIIEeCTB.
2 HomeHKkilatypa opranndecKkux BellecTB. BrloaHeHue 3a1aHUM.
3 Buasl nzoMepun: CcTpyKkTypHas v MPOCTPAHCTBEHHAS.
CocraBiieHre CTPYKTYPHBIX (hOPMYJT H30MEPOB, HOMEHKIIATypa OPraHMYECKUX BEIIECTB.
4 Bunbel nzomepun: CTpyKTypHas U npocTpaHcTBeHHas. COCTaBJIeHHE CTPYKTYPHBIX (OpPMYN H30MEpPOB, HOMEHKIIATypa
OpraHUYECKUX BEUIECTB. BhINTONIHEHNE 3a0aHUI.
Tema 2. 3a0ayu Ha 661600 xumuueckux gopmyn (9 u.)
5 MaccoBas 10J1s1 DJIEMEHTa B BELIECTBE.
6 BoiBoa xumuueckux hopMyJl OpraHMuECKHUX BEIIECTB [0 MACCOBBIM JIOJISIM AJIEMEHTOB.
7 BriBo xuMudeckux (OpMyJl OpraHMYECKHUX BEIIESCTB IO MACCOBBIM JIOJISIM DJIeMeHTOB. Pemenue 3amay.
8 BoiBog xumuueckux (GopMys OpraHMYECKHX BEIIECTB MO MAacCCOBBIM JOJSM 3JEMEHTOB M JaHHBIM JJIsi HAXOXKICHUS
HMCTUHHOU MOJISIDHOM MAcChI.
9 Pemenue 3amau Ha BBIBOJI XUMHUUYECKUX (DOPMYIT OpraHMYECKUX BEIIECTB 110 MACCOBBIM JOJSM 3JIEMEHTOB U JaHHBIM IS
HAXO0XJIEHUsI ICTUHHOW MOJIIPHOW MAacCBhl.
10 Haxosxnenue GpopmyIibl BerecTBa Ha OCHOBE OOITUX (OPMYIT TOMOJIOTHYECKHUX PSJIOB OPTAaHUIECKUX COCTMHECHUM.
11 Haxoxmenue ¢opmyinbsl BeliecTBa Ha OCHOBE OOIMMX (OPMyYT TOMOJIOTHUYECKUX PSIOB OPTraHUYECKHX COCAMHECHUM.
Pemrenue 3agau.
12 3ajaun Ha BEIBO ()OPMYJI OPTaHMYECKUX COSTUHEHUN TTO TPOAYKTaM CTOpaHUsl.
13 3ana4n Ha BBEIBOJ (hOPMYJT OPraHUYECKUX COCTUHEHHH 10 MPOAYKTaM cropanus. Perenne 3amad.
Tema 3. 3a0auu na cmecu opeanuueckux eewecms (4 1)
14 Omnpenenenue cpeAHel MOJIIPHOM Macchl ra30BOM cMecu. Bolumncienne coctaBa ra30Boi CMECH.
15 OnpeneneHne cpeHeil MOISIPHOM Macchl ra30BOM cMecu. BriunciieHne coctaBa ra3oBoi cMecH. Penienue 3aaay.
16 Brluncienue cocraBa ra3oBoi cMecH Ha OCHOBE COCTABJICHHH anreOpanyecKux ypaBHEHHH.
17 BrlurcnieHue coctaBa ra3oBoil cMecH Ha OCHOBE COCTaBJICHHM anreOpandecKux ypaBHeHMil. Pemenue 3amay.
Tema 4. Bviuucnenus no ypagHeHusM XUMU4eCKuUx peakyuil ¢ yuacmuem opeanuyeckux sewjecms (15 1)
18 3ak0oH 00bEMHBIX OTHOIICHUN T'a30B.
19 3ajaun Ha ompeneaeHne o0beMa ra3a, yuacTBYIONIIETO B peakiini. MoJIbHbIE OTHONICHUS pEarupyONNUX BEIIECTB.
20 Pemenune 3a1a4y Ha onpeesieHne o0beMa raza, y4acTBYIOIIETO B peakiinu. MoJIbHbIE OTHOIICHUSI PearupyIONINX BEIIECTB.




21 [TonsTus: W30BITOK W HEAOCTATOK. BrrumcieHwe macchl (00beMa, KOJIMYECTBA) MPOAYKTA PEAKIMH, €CIU OJHO W3
MCXOJHBIX BEIIIECTB, B3ATOE B H30BITKE.

22 [TonsTus: W30BITOK W HEAOCTATOK. BrrumcieHwe macchl (00beMa, KOJIMYECTBA) MPOAYKTA PEAKIMH, €CIW OJHO W3
MCXOJHBIX BEIIECTB, B3ATOC B M30bITKE. Perienne 3aaau.

23 [ToHsITUSA: TEOPETUUECKUN U IPAKTUYECKUN BBIXOJ MPOTYKTa PEAKIINH.

24 PenreHue 3a1a4 Ha BBIYMCIICHHUS], CBSI3aHHBIE C MCIIOJIb30BAHUEM MOHATHUS «BBIXOJ MPOAYKTA PEAKLIUN.

25 Pemrenue 3a1a4 Ha BBIYMCIICHHUS], CBSI3aHHBIE C MCIIOJIb30BAHUEM MOHSITHUS «BBIXOJ MPOAYKTA PEAKIIUNY.

26 PacueTsl MacCOBOM J10JIM BBIXOJ1a TPOAYKTA PEAKIIMU YIIIEBOAOPOIOB.

27 PacueTrsl MacCOBOM [10JIM BBIX0/1a ITPOAYKTA PEAKLIMKU KUCIOPOAOCOACPKALIUX COCAUHEHUN.

28 PacueTsl MacCOBOM JOJIM BBIXOJ1a MPOAYKTA PEAKIIMU a30TCOACPKAIINX COCTUHEHUH.

29 Brruncnenue macchbl (00beMa, KOJIMYECTBA) MPOAYKTA PEAKIIUU, €CIIM MCXOIHbBIE BEIIECTBA COJICPKUT IPUMECH.

30 Brruncnenue mMaccel (00beMa, KOTMYECTBA) MPOAYKTA PEaKIUU, €CITM UCXOIHBIC BEIIECTBA COACPKUT MpuMecH. Pemenue
3a/1a4.

31 Pacyetsl, cBsi3aHHBIC C PA3IMYHBIMU CIIOCOOAMH PEIICHHUS 3a]1a4.

32 PacueTsl, cBsi3aHHBIC C PA3TUYHBIMU CIIOCOOAMHM pelieHUs 3a/1a4. BhIOJIHEHHE yITpa)KHEHH.

Tema 5. Kauecmsennvie peaxyuu 8 opeanuyeckou xumuu (14 )

33 [ToHsITHE O KAYECTBEHHBIX PEAKIIUSIX.

34 KauecTBEeHHBIE PEAKIIMN B OPraHUYECKON XUMHUH

35 [IpakTHKyM 1O pEIICHNIO0 KAYECTBEHHBIX 3a]1a4.

36 KavecTBeHHBIE peakliMy Ha YTIIEBOAOPOIbI.

37 KauecTBeHHBIE peaKIMK HA YII€BO0POibl. BrilonHEHNE 3a1aHMi.

38 KadecTBeHHBIC peakiiy Ha (PYHKIIMOHATBHBIE POU3BOIHBIE YTJIEBOI0POIOB.

39 KauecTBeHHBIC peakiny Ha (QYHKIMOHAIBHBIC MPOU3BOIHBIC YTIIEBOIOPOOB. BhIomHEeHNE 3a1aHHI.

40 KavecTBeHHBIE peakliMi Ha KMCIOPOACOACPKAIINE OPraHUYECKHUE COSTMHEHUS.

41 KauecTBeHHBIEC peakli Ha KUCIOPOACOJAEPKAIIME OpraHUYECKUEe COeIMHEHUs1. BolnonHeHne 3aganuii.

42 KauecTBEeHHBIE pEAKIMHU HA a30TCOAEPIKAIINE COETUHEHUSI.

43 KayecTBeHHBIE peakly Ha a30TCOJIepkKalIMe COeIMHEHUs. BrinoiHeHnE 3a1aHn .

44 PelreHne 3KkCIepUMEHTANIBHBIX 33]1a4 HA OIIPE/ICIICHUE BEILIECTB.

45 Penienne skCnepuMeHTaIbHBIX 33]1a4 Ha ONPEACIICHUE BEIIECTB. BBINMOTHEHNE 3aTaHUH.

46 Pemenue skcnepuMeHTAIbHBIX 3334 Ha ONPEACIICHUE BEIIECTB. BhINOJHEHNE 3a1aHU.

Tema 6. ['enemuueckas ces13b mencoy Knaccamu opearnuyeckux sewecms (10 u.)

47 ['eneTnyeckas CBsI3b MEK]y KJIacCaMU YIJIEBOJAOPOIOB.

48 ['eneTnyeckas CBA3b MEXKAY KJIACCAMU YIVIEBOJOPOIOB. BhINIOJIIHEHNE 3a1aHU .

49 ['eneTnyeckas CBsI3b MEXK]y KJIACCAMU KMCIOPOACOACPKAIIMX OPTaHUYECKUX BEIIECTB.

50 ['eHeTHyecKas CBA3b MEXKAY KJIacCaMH KHUCIOPOACOAEPKAIIUX OPraHUYECKHUX BEIECTB. BhIToNIHEHNE 3a1aHUM.

51 CocTrapieHue IeN0YeK MPEBPALCHUN MEXIY KJIACCAMHU KHCJIOPOACOAEPKAINX OPTraHUYECKUX BEIIECTB.

52 CocraBiieHHE U pelICHHE LIeNOoYeK MPEBpAICHUN MEXY KJIaCCaMU KUCIOPOACOAEPKALIMX OPraHMYECKUX BEIIECTB.

53 CocTaBjeHHe W pEIICHHE NENOYEK MPEBPAICHUNH MEXAY KJacCaMu KHCIOPOJCOJEPKAUIMX OPraHUYECKUX BEIIECTB.




BrimosHenue 3agaHui.

54 B3anmMoCBsI3b yriieBOAOPOAOB U KUCIOPOACOAEPKAIMX COCTUHEHUN.
55 B3anMoCBsI3b yriieBOg0OpO0B U KUCIOPOICOAEPKAIIMX COCTMHEHN. BhINoIHEHNE ypaKHEHUM.
56 B3anMocCBsI3b OpraHnyecKux COeTMHEHNI
Tema 7. OkuciumenbHO-60CCMAHOBUMENbHbIE peakyul 8 opeanudeckou xumuu (12 y)
57 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUI B OPTaHUYECKON XUMHUH.
58 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIMI B OPraHN4YeCKOW XUMHH. BbIOJIHEHNE YITPa)KHEHUH.
59 Mertoa 37eKTpOHHOTO OajlaHca.
60 MeTtoJ 351eKTpOHHOTO OanaHca. BelmoHeHne 3aJaHHid.
61 CocraBiieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJJOM MOJYpPEaKIui.
62 CocTtaBieHrue YpaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM METOAOM NOJIypeakiuid. BeimojiHeHNE 3a1aHui.
63 Pacu€rpl 10 ypaBHEHUSIM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
64 Pacu€Thl 0 ypaBHEHUSIM OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKInii. BhIMOMHEHNE yIPaXKHEHUM.
65 B3anmMocBsI3b a30TcoAepKaIMX OPraHMUYECKUX BEIIECTB C YIJIEBOJOPOAAaMHU U KUCIOPOACOIEPKAIIMMHI COSTMHEHUSIMHU.
66 B3anmMocBs3p azoTcopepkKaluX OpraHUYeCKUX BEIIECTB C YIIIEBOAOPOJAMH U KHUCIOPOACOAEPKAIIMMHU COCAUHEHUSIMH.
BrinosiHeHHE 3a1aHUN.
67 Hrorooe 3ansitue

68

Htorosoe 3austue




YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYHEHUKA
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