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HOACHHUTEJBHAS 3ATIMCKA

[lporpavma 1o xmmmu Ha yposre cpeasero obmero 00pasoBaHus pa3pabOTAHA HA OCHOBE
®eaepatbHoro 3akona ot 29.12.2012 Ne 273-d3 «06 obpasosanun B Pocciickoii Deacpaunny,
TpeGoBanmii K PE3vIbTATAM OCBOCHUS (enepaibHoll oGpazoBarebHOl IPOrpaMMbl CPEIHEro OOIIEro
obpasosannsa (POIT COO), mpeacraBicHHBIX B DeaepaTbHOM rOCYIapCTBCHHOM oGpasoBarciLHOM
crangapre  COO. ¢ yuétom Kounenuuu npenoxaBanus  yuebHOro npeamera «XumHs» B
00pa3oBaTCIbHBIX OpraHm3aumuax Poccuiickoii deaepaumn, peaTn3yOmHIX OCHOBHbIE obpasoBareibHbIe
MPOTPAMMBbL, H OCHOBHBIX nojaoykeHuil «CTparernn passurus Bocniutanus B Poccuiickoii ®exepaunu Ha
nepuoa 10 2025 roaar (Pacnopsuxenue Mpasureasersa PO or 29.05. 2015 No 996 -p.).

®  @enepanbHbIil rOCY AaPCTBEHHBbII 00pasoBaTeNbHBII CTAHAAPT CPENHErO 0BIIEro
oOpa3zoBaHust (yTB. Npikazom Munucrepersa ofpasosanus u Hayku P® ot 12.08.2022
Ne 732«0 BHeceHHH M3MeHEHUIT B (enepanbHslil rocynapcTBeHHbL 00pa3oBaTebHbIii
CTAHAAPT cpenHero obuiero 06pa3oBaHus, yTBePKICHHDIIT npuka3om Munucrepcrea
oOpasosaxns u Hayku Poccuiickoit ®enepanuu ot 17 mast 2012r. Ne413»
(3apernctpuposan 12.09.2022 Ne 70034) (https://fgosreestr.ry )

*  ODenepanbHasi 00pa3oBaTeNbHas lporpamma cpenHero obuiero odpasosanus. [Tpukas
Musnnpocsemenust Poccun or 18.05.2023 N 371 06 YTBEPKAeHHH DenepanbHoil
08pa3oBaTebHOI IPOrpaMMbl CPENHEro 0BIIero obpa3sosanus (3aperncTpupoBaHo B
Mmunrocre Poceun 12.07.2023 N 74228

* [lpuxas Munncrepcrsa npoceeiyenus Poccuiickoii Denepauun ot 23.12.2020 Ne 766 "O
BHECCHIH H3MEHEHHH B (elepabHbII NepedeHb YueOHUKOB, JIOTYIIEHHBIX K
HCIOMB30BAHNIO TIPH PEATH3ALMH HMEIOIINX FOCYJAPCTBEHHYH0 AKKPEIUTALIIO
00pa3oBaTebHBIX MPOrPaMM HAYATbHOrO 001LLero, OCHOBHOTO OGIIEr0, CPEHEro
00utero obpasoBaHUs OpraHH3aIIsAMIL OCY LIECTBIIAIOLIHUMH 00Pa30BaTEIbHYHO
ACATENILHOCTD, YTBEPIKAEHHBIIT NpuKa3oM MuHHUCTEPCTBA IPOCBeLeHus Poccuiickoii
Denepauun ot 20 mas 2020 r. Ne 54"(3apernctpuposan 02.03.2021 Ne 62645)
(http://publication prave gov.ru )

* [Ipukas Munncrepcrsa npocsewmenus Poccuiickoii ®enepauuu or 02.08.2022 Ne 653
"O0 yTBepkmeHnn denepanbHOro NepevHs 37EKTPOHHBIX 00Pa30BATENLHBIX PECYPCOB,
AONy IEHHBIX K UCIIOJIL30BAHHIO TIPH PEANTH3ALIMH HMEHOLIHX rOCY 1apPCTBEHHY )
AKKPEAUTALIMIO 0OPA30BATENbHBIX [IPOrPAMM HAYATBHOIO OOIIEr0, OCHOBHOIO obiiero
CpeaHero obuiero obpasosanus" (3apeructpuposan 29.08.2022 Ne 69822).

o [llpeavernas muama yueGrukos O.C.I aOpuenan. 10-11 kaaccer : yueS., nocobue 11
obmeobpasosar. opranmsanmii / O.C. I abpueasn, C.A.Crazkos — M. : IMpocsewenue, 2023, —
00 ¢. — ISBN Astopckas aunus. peam3yoman Kype, npeacTaBiIeHa yueOHUKoM « Xmvus, 10
kaace» (asrop: O.C.I'abpuensan, W.I'.Octpoymos, C.A. Cnankos. M. -TlpocBewenue 2023 ).

]

Mecro yue6Horo npegvera B yueGHom naaue
B cootsercTBuM ¢ yuebHBIM nanom MOY CLI Ne 83 na n3yueHue xumun B 10 kmacce (ouHo-
3a04Han popma obyueHus) orBoguTes 0,5 yaca B Henenro, 17 4acoB rogoBhIX
O6umas xapakrepucruka yuenoro npeamera

Coctasastounnvu npeavera «XHMus» TBIMIOTCE GA30BHIE Kypeel — «Opranyeckas XUMHA» W
«OBIas 1 HeOPraHMYCCKas XHMHAY, OCHOBHBIM KOMIOHEHTOM COACPIKAHUS KOTOPBIX ABISIOTCS OCHORBBI
GaszoBoii HAYKH: cHCTEMa 3HAHMIA 110 HCOPraHHYECKOH XHMHH (C BKIKUYCHHEM 3HAHMIT W3 0BICH XHMHH)
H OPraHHveckoil Xumun. MDOPMHPOBAHME JAHHOH CHCTEMBl 3HAHMIK OPH  H3YUCHHH TpeaMeETa
0DCCIECUHBACT BO3MOKHOCTD PACCMOTPCHHS BCETO MHOTOOOPA3HA BEIICCTB HA OCHOBE OBLIMX MOHSTHIL
JAKOHOB 1 Teophit Xumuu. CTPYKTYpa CoaepKaHms Kypcos — «Oprasuyeckas XM copmHpoBaHa B
HPOTPAMMC TIO XHMHH HA OCHOBE CUCTEMHOTO TI0X0,1a K H3YUCHHIO YUeOHOTO MarepHaia,

Tax, B xypee opranmueckoit xivuu semecTsa PaccMaTPHBAKOTCA HA YPOBHE KIACCHYECKOH TCOPUH
CTPOCHIA OPraHMMCCKHX COCAHHEHHI, A TAKKE YPOBHE CTEPEOXHMHUCCKHX H
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31EKTPOHHBIX fpeACTABICHHIT O CTPOSHIH BELICCTE. Che 1cHus 06 H3YHACMBIX B KyPCe BELICCTBAR
JAKOTCA B PA3BHTHI — OT YTICBOAOPOAOB 10 C107KHBIX OHOTOTMHYCCKH AKTHBHAIX cocauneHuii. B kypce
OpraHMuecKoll  XHMIH [OTYYAIOT Pa3sBUTHC chopMUPOBAHHBIE HA  YPOBHC OCHOBHOTO 0DIIEro
oGpazopaHms NEPBOHAMATLHBIC Npe/CTABICHAA O CHMIHMECKOH CBS3H, KMACCH(PUKALMOHHBIX MpU3HAKAX
BCIIECTE, 3ABHCHMOCTH CBOJICTB BELECTE OT HX CTPOCHHA, O XUMHUECKOH peaKiy.

[loa HOBBIM YIJIOM 3PCHHA B npeameTe «XAMHA» $230BOr0 YPOBHS PACCMATPHBACTCA H3YHCHHbIH
HA YPOBHE OCHOBHOTO obuzero oOpa3oBaHMs TEOPETHYCCKUI MaTCpHall i (haKTOTOrHUECKUE CBEACHHS O
BELICCTBAX H XMMHUYECKOH PCAKLHH. Tak. B YACTHOCTH, B KypcCe «Ofmas 1 HeopraHpueckas XHMus
oByuAIOUIIMCH  TIPETOCTABIACTCA BOIMOKHOCTh OCO3HATh 3HAUCHHC [ICPHOAMHUECKOrO  3aKoHa  C
OOImETEOPETHUECKNX 1 METOIOOTHYECKIX  TTO3HLIHH. rayfoke MOHATE HMCTOPHHECKOS M3MCHEHIE
dhy HKLIHIT ITOTO 3aKOHA — OT 0Go6mArOIEH 10 00BICHAIOMEH 1 [POTHOZMPY IOLICH.

[Tpu n3ydcHHH TPEIMETA «XUMHS» JAOMHHAPYIOLIEE 3HAUCHHC npuoGPETAIOT TaKuE LeaH H
3a4a4H, KAK

o (opMHEpOBAHNE CHCTCMBI CHMMYECKHUX 3HAHMIH Kak paskHCHImE!T COCTABIAIOWCH ¢CTECTBEHHO-
HAy4HOI KapTHHBI MHPA. B OCHOBE KOTOPOH JIEHKAT KIHOUCBBIC moHsTHs, (PYHIAMEHTATIBHBIC
3KOHBl W TCOPHH XHUMHIL, OCBOCHHC s3pIKA HAYKH, YCBOCHHE H NOHHMAaHHE CYIHOCTH
JOCTYTIHBIX oBOBIICHNIT MHPOBO33PEHYCCKOTO xapakTepa, O3HAKOMICHHE C HCTOPHEH HX
Pa3BUTHA 1 CTAHOBICHMA,

e (hopMHpOBaHMC W PasBUTHE MpEACTABICHUH O HayTHBIX METOJaX TO3HAHMS BEIICCTB H
XHMMUCCKIX PCAKLIHIL, HEOBXOMMMBIX IS MPHOOPCTEHIS yMCHUI OPHEHTHPOBATLCH B Mupe
BCIICCTB M XMMHUCCKHX gBTICHHIL, HMMEIOMHX MCCTO B npuposae, B NPAKTHICCKOI 1
MOBCEAHEBHOH JKH3HH,

e  DPABUTHEC YMCHHH H cnocoGOB CATCIBHOCTH, CBA3AHHBIX € yaGaroaeHUEM U OOBACHEHHEM
LMMHIYECKOr0 IKCICPUMEHTA, cOBFOICHHEM TPaBHI Oe30MacHoro obpaweHus ¢ BEIMCCTBAMH.

e BOCTHUTAHHEC Y OOYJAIOIIMXCH yOeKAEHHOCTH B ryMaHucmqecxoﬁ HarpaBICHHOCTH
<M. €6 BaKHOH ponH B PCHICHHH r106aibHBIX  MpoBaeM  PAlMOHATBLHOTO
TIPUPOJOTOTb30BAHNA. [ONOTHCHHA  SHEPTCTHHCCKIX pecypcos W COXPaHCHMA
NPUPOIHOTO PABHOBECHI, 0CO3HaHHs HEOOXOAHMOCTH BepesKHOTO OTHOIICHHS K MPHPOAS
1 CBOEMY 3I0POBBIO, & TAKIKC npHOOPETCHMA OTbITA HCIIOIE30BaHMsI MOTYIEHHbBIX 3HAHWH
A7 TPUHATHS  FPaMOTHBIX peurcHuii B CATyaLMAX. CBS3AHHBIX € NHMHUCCKHMH
SIBJICHUSAMU.



COIEPKAHUE OBYUEHHS

10 KJIACC

OPIAHHYECKASI XUMUWS

Teopernyeckne 0cHOBBI OpraHHYeCcKOil XUMHH

Ipeamet oprammveckoii XuMHH: €€ BO3HHKHOBCHME, Pa3BHTHE W 3HAYECHHE B MOTYHCHHH HOBBIX
BCLICCTE M MaTepuaios. Teopus cTpoeHus oprannyeckux coeaunenuii A. M. ByTneposa. eé ocHOBHbIE
nonosxeist. CTpyKTypHbic (opmyTsl opranuueckux Bemects. [omonorus, mzoMepus. XHMHUecKas
CBA3b B OPTAaHHYCCKHX COCAHMHCHMIX — OﬂIiHaprIG-H KPaTHBIC CBA3H.

lpeacraprenue o xraccmdukammn opranuueckux Bemects, HomeHkmatypa OPraHfYCCKHX
COCAMHCHHH (CHCTCMATHYCCKAs) H TPUBHAIbHBIE HA3BAHHUS BAKHCIILIMX MPEACTABUTENCH KJIACCOB
OpPraHHueCKHX BEUICCTB.

IKCMCPUMEHTATLHEIC METOABl HM3YUCHHS BEIMIECTB M HX NPCBPALICHHI O3HAKOMICHHE ¢
oOpasuaMn OpraHM¥eCKHX BCUICCTB W MATCPHATAMH HA WX OCHOBE, MOJCIHPOBAHHE MOJIEKYT
OPraHHYECKHX BCLICCTE, HAOMIOAEHHE M ONHCAHUE JCMOHCTPALMOHHBIX OMBITOB IO MPEBPALICHHIO
OPraHHYeCKHX BELICCTB NPH HArPEBaHHH (1171aBICHUE, OOYTTHBAHUE U TOPCHHUE).

Yraesopopoabl

AJIKQHBI: COCTAB M CTPOCHHE, TOMOTOTHUYECKHIT paa. MeTaH M 3TaH — NpocTeiilye mpeIcTABHTEIH
ATKAHOB! (PM3MYCCKHE M XMMMYECKME CBOHCTBA (PEAKUMHM 3AMEIIEHHMS M TOPEHHS), HAXOKICHHE B
HPUPOIC. TOIVUEHHE U TPUMEHCHHE.

AJKEHbBI: COCTAB M CTPOGHHE, TOMOIOTMYECKHI psii. DTHICH M NPOMHIEH — npocTeiime
MPEACTABHTCIH  ATKCHOB!  (UIMYCCKHE W XHMMYCCKHE CBOMCTBA  (peakuumu  THIPHPOBAHHIL,
FUTOrCHAPOBAHHA, 'HAPATALIH, OKHCICHHA M NOTHMEPH3ALINH), TOIYYCHHE U IPHMEHEHUE,

Anxaauessr: Oytaauen-1.3 u merniGyTtainen-1.3; cTpocHHE, BAKHEHIIHE XHMHUYCCKHE CBOICTBA
(peaxnua noaumepusaunu). [loayueHHe CHHTETHUIECKOrO KayuyKa U PE3UHBI.

AJKHHBL. COCTAB U OCOOEHHOCTH CTPOCHHSA, TOMOJIOTHYECKHUIL paa. AueTwieH — npocTeHInmii
MPCACTABUTCIb  AIKMHOB: COCTaB, CTPOCHHE, (PU3HYCCKHC M XHMHYECKHE CBOHCTBA (peakuHu
IHAPHPOBAHNS. IaTOTCHHPOBAHHS, IHAPATALMH, TOPEHHS), MOIYYCHHE U NPHMCHEHHE.

Apenpl.  Benzox:  coctas, cTpocHMe, (M3MUECKHE M XHMHYECKHE CBOICTBA (peakunn
FaJIOrCHUPOBAHNA H HUTPOBAHUA), TIOVICHHE H NpUMeHenne. Joryon. cocmas, cmpoenue, husuveckue u
XUMUHCCKUE  COOUCMBA  (Pearyuu  2Al102eHUPOGAHUS U HUMPOSAHUA), NOYYeHUe U  ApUMeHenue.
Toxewanocts apenos. [eHeTnueckas CBA3L MEKIY VITIEBOIOPOAAMH, TIPHHALICKALINMH K Pa3IHUHBIM
K1accam.

[pupoansie nerounnku yriaceooponos. Ipupoansiii ra3 u momyTabie HedTaubic rassl. Hedrs 1
¢¢  noponcxoxkaeHue. Cnocobbl  mepepaloTkH  HE(TH:  TEPETrOHKA, KPEKHUHI  (TEPMHYECKHIL,
KATATHTHUCCKHIT), nupomus. [poaykTel nmepepaboTku He(TH. UX MPHMEHEHHE B MPOMBILLTICHHOCTH U B
ObiTy. Kavennblii yros # MpoayKTh €ro nepepaboTKu.

Kucnopoacoaep:kamue opranuyeckue coeqnHeHHst

[NpeacabHbie 0aHOaTOMHBIE CIIMPTEI, METAHOA M ITAHOM: CTPOCHHE. DHMUCCKIE H XHMHUCCKUE
CBOHCTBA (PEAKLUMH C AKTHBHBIMHM ~METQ/ITAMH, TaJIOTCHOBOJOPOJAMH. TOPEHHE), MNPUMCHCHHC.
Boxopoanble cBasm mexay Monekyiamu cnupTos. JleHCTBHE MeTaHOTAa M 3TaHONa Ha OpraHu3M
YCI0BCKA.

MHOroaTomMHele CHHPTHI. ITHACHIIMKOIL M IMUEPHH: CTPOCHHE, (H3MHMCCKHE H XHMHYECKHE
CBOHCTBA (B3AMMOJEHCTBUE CO IICTOUHBIMH MCTATIAMH. KAYECTBEHHAS DPCAKLHA HA MHOTOATOMHBIC
crupTsl), JleHcTBre Ha opranmsm genoseka. [TpuMEHEHHE MTUIEPHHEA H STHICHTTHKOIS,

DeHOM: CTPOCHHE MONEKYIbl, (PUIHMUECKHE M XHMHUYCCKHE CBOMCTBA. TOKCHUHOCTH denona.
ITpnmenenue denona.



ApAeruibl U KemoHbl. dopmatbaeruni, auCTATbACTHA: CTPOCHHUE, (’pH:mtIeCKHi: 1 XUMHYECKHE
CBOICTBA (PeaKMy OKHCICHHU H BOCCTAHOBIESHIST, KAMeCTBEHHBIC peakLyu), MOy eHHS 1 MPUMEHEHHE.

(O 1HOOCHOBHBIE MPEACTBHBIC KapOOHOBBIE ~ KMCIOTBL. MypasbuHas M YKCYCHas KHCIOTEHL.
cTpocHue. (HU3MUECKHE 1 XHMHUUCCKHE CBOHCTBA (CBOMCTBA. obmue Amd KIacca KHCIOT, peaxutus
yreprduKaLMN), TOTYUCHUC H npumenenue. CreapuHoBad H OJNIeHHOBAA KHCIOTHI Kak MPEACTaBHTC/IH
BLICIIHY KapOOHOBBIX KHCIOT. M2 KaK CO.TH BRICIINX KapOOHOBBIX KHCAOT, HX MOIOIIEE AEHCTBHE.

Crosxkubic 3QUpEl KaK MPOH3BOAHMIC KapOOHOBBIX KHCJIOT. TMAPON3 CIOMKHBIX PHPOB. upsr.
I"uapo:i3 KHpoB. [IPUMEHCHHE AKITPOB. Buonoruueckas po/ib 3KHPOB.

VrieBoIbl. COCTAB. Kraccuukaims YricBoJA0B (MoHO-, AM- H nomucaxapuas). ['mokosa —
npocTeiilnii MOHOCAXApHAL: 0COOCHHOCTH CTPOEHHST MOJIEKYIBL. uznueckie ¥ XHMHYECKHE CBOHCTBA
(B3aMOACHCTBHE ¢ THAPOKCHAOM veau(l]), oxucIeHHE aMMHAYHBIM pacTBOpOM OKCHAA cepedpa(l).
BOCCTAHOBICHHE, OPONKCHUC CIIFOKO3b1), HAXOMKACHHE B MPHUPOAC, MMPUMEHCHHC, OuoJIorHUecKas poib.
dorocunTes. PPYKTO3a KAK H3OMEP MVIFOKO3EL.

Kpaxman H LENI01032 Kak MPUPO/HBIC OTMMEPEL. CtpocHue Kpaxmvama H UCITIOI03b.
DH3MUCCKHE B XMMHUECKHE CBOICTBA KpaxMa1a (ruapoaK3, KAUCCTBCHHAS PCAKLMA € HOJ0M).

JKCMICPHUMEHTATBHBIC METO/IBI H3YHCHIT BELICCTB ¥ MX MPEBPALLCHHI: NPOBCACHHC, HAOTFOACHHE
I OMHCAHME ACMOHCTPAIMOHHBIX ONBITOB: IOPEHHC CIMPTOB, KAUECTBEHHDbIC PCAKLIMH 0/{HOATOMHBIX
cnupToB (OKHCIEHNE ITAHO1A OKCHAOM mean(11)), MHOroaTOMHBIX CTIUPTOB (B3aumozeiicTBHE IITHUCPHHA
¢ THIPOKCHIOM vean(Il)). arpacrnaoB (OKHCICHUE AMMUATHBIM pacTBOPOM OKCHIA cepebpa(l) u
rHAPOKCHA0M vean(I). B3ammoaciicTBue Kpaxmama ¢ HO/0M). TIPOBEICHHC MPaKTHICCKOH paboThi:
¢BOHCTBA PACTBOPA VKCYCHOH KHCIOTBL.

A30TCOACP/KALLIE OPFraHUIECKHE COCAHHCHMI.

AMHHOKHCIOTL Kak aM(OTEPHBIC OPraHHICCKHC cocauHeHus. DH3MUECKHE M XHMHUCCKHC
CROIICTBA AMHHOKHCIOT (Ha NPAMEPE FMLMHA). BHOTOrHUCCKOE 3HAUCHHEC AMHHOKHCIOT. TenTuael.

Belaki Kak MPHPOIHBIC BEICOKOMOICKY TAPHBIC coeansenus. [TepBUUHAs, BTOPHUIHAS H TPETHIHAA
crpykTypa Genkos. XHMHUECKIC cpoifcTBa OEIKOB: THAPOIN3, JeHATYPaLHA, KAUeCTBEHHBIC PEAKLTH HA
DeIKH.

BhIcOKOMOJIEKYAsipHbIe COeAHHEHHA

OcHOBHbIC TOHATHS XHMHH  BBICOKOMOJCKYJIAPHBIX COCAMHECHMIT: MOHOMEp, MNOTHMED.
CTPYKTYPHOE 3BEHO, CTCMCHDb MOAMMEPH3ALI, CPEAHsis MOICKYIAPHAL macca. OCHOBHBIE METO/bI
CHHTE34 BBICOKOMOJICKY TAPHBIX COCAMHEHHI — NOJIMMEpH3aLnst 1 TMOTUKOHICHCALHIL.

JKCICPUMEHTATBHBIE  MCTOABI  H3YHCHIT BEIECTB M MX TPCBPALICHMIE: O3HAKOMICHHC v
obpa3iavMu NPHPOAHBIX H HCKYCCTBEHHBIX BOJIOKOH, TIIACTMACC, KaydyKOB.

MesKITpe AMETHbBIE CBA3H.

Peaauzammst  MEKMPSAMCTHBIX cBsizel TIpH  H3YUCHHH OpraHHYecKOil XUMHH B 10 kmacce
OCYILIECTBIACTCA YCPe3 HUCMOTB30BAHHUE Kak ODLIMX €CTeCTBEHHO-HAYTHDBIX [OHATHIL, TAK M MOHATHH.
B ISIOLIIXCS CHCTCMHBIMH 11 OTACIBHBIX MPEAMETOR eCTECTBEHHO-HAYYHOTO HHKIA.

OBume CCTCCTBEHHO-HAYUHDBIC TOHATHSL SBJICHHC, Hay4Hblil (akT, THIOTE3A, 3aKOH. TeOpH.
qHATH3. CUHTE3,  KiaccH(rKanms, MCPHOAMMHOCTE,  HAOTIOACHHC, M3MEPEHHE,  OKCIIEPUMCHT,
MOCTHPOBAHUE.

@usuKa MATepus, SHEPIMs, Macca, aroM, JJICKTPOH, MOTICKY 1, JHCPreTHUECKHH YPOBCHD,
BCILECTBO, TeMo, OODBEM, arperarHoe COCTOAHHE BelecTBa, (PM3MYECKHE BCJAMHMHHBL H CAMHIIbL Hux
H3MCPCHHA.

Buogorus: KJIETKA, OPraHusM, fuocepa, OOMEH BCLICCTE B opranu3Me, (OTOCHHTE3.
GHOMATHUCCKY AKTHBHBIC BEIIECTBA (BeaKku. YTICBODL, JKMpbL. PepMEHTbI).

[corpagus: MHHEpabl, FOPHBIC MOPOADL. [OIIE3HbIC MCKOMAEMBblE, TOMIHMBO, PECYPCEL.

TexHOTOrHs: [MHLICBBIE MPOJAYKTHI. OCHOBbI PALIMOHATBHOTO  IHTaHUs, MOIOLHC CpeACTBA.
JCKAPCTBCHHBIE M KOCMETHHUECKHE npenapartbl, MarepHaisl M3 MCKYCCTBEHHBIX W CHHTCTHHCCKHX
BOIOKOH.



[NLTAHUPYEMBIE PE3YJII)TATBI OCBOEHHUSI ITPOI'PAMMBbI Imo
XHMHH  HA  BA30OBOM VPOBHE CPEJIHETO OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIC PE3yIBTATBI OCBOCHHS npeaveTa «XHMHSD OTPaKAKT ChOPMHPOBAHHOCTL OMBITA
NMO3HABATEIBHON H NPAKTHYECKOH ICATEILHOCTH OBYHAIOMMXCA 10 peanu3aHKu NPHHATHIX B 00IIecTBE
LUEHHOCTCH, B TOM UHCIIE B YACTH:

1) TPasKAAHCKOro BOCITHTAHUSA

OCO3HAHMS! ODYYAIOIINMHCS CBOMX KOHCTHTYLHOHHBIX [1PAB M 0BA3aHHOCTCIL. VBOKCHHS K 3aKOHY
1 TIPABOMIOPSAKY

TIPCACTABICHHA O COLMATLHBIX HOPMAX U MPABHIAX MEAKTHIHOCTHBIX OTHOIUCHHIL B KOICKTHBE:

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JCATCABHOCTH TPH CO3AaHHMM V4COHBIX MPOEKTOB,
PCLICHHH YICOHBIX U IO3HABATCILHBIX 30124, BbIIOIHEHHH XHMHIECKHX SKCIIEPHMEHTOB;

CIIOCOGHOCTH MOHUMATh H MPHHHMATh MOTHBbI, HAMEPEHHS, JOTHKY M apryYMCHTHI APYTHX MpH
QHAIM3C PasTIHYHBIX BHAOB VIEOHOH ACATEIbHOCTH!

2) NaTpPHOTHYECKOr0 BOCIHTAHHS"

HCHHOCTHOrO OTHOLICHHS K MCTOPHUYCCKOMY H HAYUHOMY HACIEINIO OTCYECTBEHHOI XUMHH:

YBAKCHI K TIPOLCCCY TBOPYECTBA B OONACTH TCOPHH M MPAKTHYECKOrO MPHMCHECHMS XHMHM.
OCO3HAHUA TOTO. YTO AOCTHXKCHHSI HAYKH €CTh DPE3VIIBTAT THTCIBHBIX HAGTIOICHHIL. KPOMOTIHBLIX
FKCICPHMEHTATLHBIX TIOUCKOB, ITOCTOSIHHOTO TPYIA YYEHBIX H PAKTHKOB:

HHTCPCCA 1 MO3HABATEILHBIX MOTHEOB B MOJYYCHHH H MOCICAVIOWIEM AHATH3E uHbpopMaLmuu o
NCPCIOERIN IOCTHKECHUAX COBPEMEHHON OTCUCCTBEHHON XHMUU:

3) AyXOBHO-HPABCTBEHHOI0 BOCHHTAHMS:

HPABCTECHHOTO CO3HAHHS, ITHYCCKOIO MOBEACHH!

CTIOCOOHOCTH OLCHMBATL CHTVALIHM, CBSI3AHHBIE ¢ XHMHYECKHMMU ABJICHUAMH. H NPHHHMATh
OCO3HAHHLIC PCIICHHA, OPHCHTHPYACh HA MOPATbHO-HPABCTBCHHBIC HOPMBI H LICHHOCTH:

TOTOBHOCTH OLCHHBATDL CBOC MOBCACHUE H MOCTYIIKH CBOMX TOBAPHILEH ¢ MO3HLMIi HPaBCTBEHHBIX
H IMpaBOBbIX HOPM H OCO3HAHHE MOCICICTBHH 3THX NMOCTVIIKOB.

4) dopMupoOBaHNs KYABLTYPBI 310pOBLS:

MOHUMAHKA  LCHHOCTCH  310POBOTO M ©30macHOro  o6paza KH3HH.  HEOBXOIHMOCTH
OTBCTCTBCHHOIO OTHOLICHHS K COOCTBEHHOMY (hu3HuecKkoMy 1 NCHXHYECKOMY 310POBBIO;

CODTIOACHHS NPABUT BE30MACHOTO 00OpallCHHS ¢ BEWIECTBAMH B OBITY., MOBCEAHEBHOI KH3HHU H B
TPYAOBOI ASHTCIBHOCTH,

HOHHMAHHS LICHHOCTH NMPABMI MHAHBHAYATBHOTO H KOMIEKTHBHONO GE30NACHOTO MOBEICHHS B
CHTYaUHAX, YTPOKAKMINX 310POBbI0 H JKH3HH THICIH:

COSHAHMA  TOCACACTBHH W HENPHATHA BPCAHBIX MPHBBIYEK (ynotpebaenus  ankoros.
HAPKOTHKOB, KVPCHHA);

5) TpyaoBoro BocnuTanus:

[\’OMM_\'H}IKHTHBHOI:"[ KOMIIETCHTHOCTH B }"-166H0-1'ICCTIC,Z[OBaTeHbCKOﬁ ACATCIIBHOCTH, O6L[IECTBCHHO
MOME3HO, TBOPYECKOI M APYTHX BHAAX ACATEIBHOCTH:

VCTAHOBKH HA aKTHBHOE VYACTHE B PCLICHHH NPAKTHYSCKHX 32724 COLHATLHOMN HaNpPaBICHHOCTH
(B paMKax CBOCToO K1acca, MIKOJIbI):

HETCPECa K NPaKkTHYCCKOMY H3YHYCHHIO MPO(ECCHil PasiHYHOTO PoJa, B TOM UHMCIC HA OCHOBC
IPHUMCHCHH A NPCIMCTHBIX 3HQHHH 10 XHMHH]

VBAKCHHUA K TPYAY, JIIOAAM TPYAQ H PE3y.IbTaTaM TPYAOBOIT JACATETBHOCTH,



FOTOBHOCTH K OCO3HAHHOMY BhIOODY HHIMBUIYATbHOH TPaCKTOPHH obpazoBaHus, By aymeH
npodeccHn | PCATH3ALNH cOBCTBEHHBIX ZKI3HCHHBIX TIAHOB € yaETOM  THYHOCTHBIX HMHTEPECOB,
CrOCOBHOCTEH K XHMHIH, HHTCPECOB H notpebHOCTElH OOMECTBA:

6) FKOJIOrMYECKOoro BOCIHTAHHS:

HKOIOFHUCCKH LIETEc000pa3HOro OTHOMICHIT X [PUPOAE, KaK HCTOUHHKY CYIICCTBOBAHMSA JKH3HHU
Ha Jemie.

noHHMaHHs  Tr100aIbHOrO  XapakTepa SKOJIOTMYECKHX —Mpodrmem.  BIHAHH IKOHOMHUECKHIX
MPOLIECCOB HA COCTOSHHC MPUPOIHOH U conMagbHOM CPE/bl.

oco3HaHM HEoOX0AUMOCTH {CHOIb30BAHMS  JOCTIDKCHHIT XMMHH LT peLICHHA  BOIPOCOB
paLHOHATIBHOTO MPUPO/I0TIOIB30BAHHA,

AKTUBHOIO HEMPUATHA JeicTBUI. NPAHOCAIIHY BPEl OKpYKAIOMICH TIPHPO/IHOI CPEac. YMEHHA
IPOTHOZHPOBATH HCOIArOMPHATHBIC IKOJOTHHUCCKHC HOCIEACTBUA  TPEANPHHHMACMBIX AcHCTBHI H
npeaOTEPALIATE HX!

HATIYUs PA3BATOTO YKOTOTHYCCKOTO MBILLICHHSA, KOJOTHUECKOI Ky IbTYpBI, OTbITA AEATETLHOCTH
SKOTOTHUECKOil  HAMpPABJCHHOCTH.  YMEHMWI PYKOBOJACTBOBATBES MMM B MO3HABATCIBHOI.
KOMMYHHKATUBHOH H COLMATHHON MPAKTHKE, CIIOCOOHOCTH W YMEHHS AKTHBHO NPOTHBOCTOATD
HICOTOTHA XeMOooOmiL:

7) LeHHOCTH HAYYHOT O MO3HAHHSL:

¢POPMMPOBAHHOCTH  MHPOBO33PEHIA COOTBETCTBYIOMICTO COBPEMCHHOMY  YPOBHIO Pa3BUTHS
HAVKH 1 OBLIECTBEHHON MPAKTHKH:

[OHMMAHUS creHM(pHUKE XHMAN Kak HAYKH, oco3HAHHs ¢é posH B GOPMHPOBAHUI PAUHOHATBHOTO
HAVYHOTO MbIIIICHHS, CO3AAHHH LETOCTHOTO TPCACTABICHU 06 OKpY/KAXOIEM MHPC Kak O ¢/IMHCTBE
MpUPOABI M UCIOBCKA, B MO3HAHHH MPHPOAHBIX 2AKOHOMEPHOCTEH M PELICHHH mpobIeM COXPAHCHHA
MPUPOAHOTO PABHOBCCHA,

CCTECTBEHHO-HAYUHOM TPAMOTHOCTH: NOHHMAHH CYUIHOCTH METOAOB MO3HAHMSL, HCTIONB3VEMbIX B
CCTCCTBCHHBIX HAyKax, CIOCODHOCTH LCMOIB30BATh TOMYUAEMbIE 3HAHMS AT aHATH3A 1 oObsCHCHHA
JBICHHII OKPYKaKLWEro Mupa H [IPOUCXOJAIINX B HCM H3MCHEHHUIT, yMeHMs ACTaTh 0BOCHOBAHHBIC
JAKTIOUCHMS HA OCHOBE HAy4HBIX haKTOB M HMEIOUIHXCI JAHHBIX € ebK NOTYyYCHHs JOCTOBCPHBIN
BBIBO,10B,

CHOCOBHOCTH CAMOCTOATENBHO HMCTOIb30BATE XHMHUCCKHE 3HAHUA AT PeLICHH npodbaem B
peaTbHBIX KH3HCHHBIX CHTYALHAX.

JHTEpECa K MO3HAHMIO H HCC.1610BATCIBCKOM ACATEIbHOCTH.

FOTOBHOCTH U CIIOCOOHOCTH K HETPCPBIBHOMY 06pazoBaHuIO H caM000pa30BaHHI, K AKTHBHOMY
101YYCHHIO HOBbIX JHAHMIA IO XAMHH B COOTBETCTBHH C JKU3HEHHBIMH TIOTPEOHOCTAMH,

HHTEPECa K OCOOCHHOCTIM TPYAa B pasansHBIX cepax npod)ecCHOHATPHOH ACHTETPHOCTH.

METAITPEAMETHBIE PE3Y.]1 bTATbHI -

MeTanpeaAMETHBIC PE3yIbTAThl OCBOCHIA yucOHOro npeameTa «XpMug» Ha YPOBHE CPCIHETrO
oBImero 00pa3oBaHHs BKIIOUAIOT.

sqaunveie At (GopMHPOBAHUA MUPOBO33PCHHs  OOYHAROLIHXCA MEKAUCIMUTITTHHAPHBIE
(MEKITPCAMETHEIE) OOLICHAYIHBIE [OHSATHS., OTPAKAOIHME HETOCTHOCTD Hay4HOil KapTHHBI MHpa U
crieu(uKy METOAO0B MO3HAHMA. HCMOJIB3YEMBIX B €CTCCTBECHHBIX HAYKAX (MaTepusi, BELICCTBO. IHCPTHA,
4BICHHC, MPOLECC. CHCTEMA, HayuHbli (AKT, MPUHLMI, THIOTEA, 3AKOHOMEPHOCTD, 3AKOH. TCOPHAL.
Lceae10BAHNE, HADTIOACHHE, N3MEPEHHC, SKCMEPUMEHT U JPYTHE):

VHHBEPCATBHBIC yucOHbIe ACHICTBHS (mo3HABATEbHBIE, KOMMYHUKATHBHBIC, PETVIISTHBHBIC),
obecncunBatromue  GpopMHPOBAHHC (yHKIMOHATBHON TPAaMOTHOCTH  H COLMATPHON  KOMITCTEHLHMH
OOVHAROLIINCA,

¢110CODHOCTD 00y arOLIHXCs HCMOMb30BaTh OCBOCHHBIC MEKAMCHHTLTHHAPHBIC.
MHPOBO33PEHYCCKHE 3HAHIA 1 VHHBEPCATBHBIC yaeGHpIC ACHCTBUSA B [103HABATCILHON M COLMATBHOM
NPAKTHEE.
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MeTtanpeaMeTHBIe  pe3syabTaThl  OTPAKAKOT  OBIAACHHE VHUBCPCANBHBIMH  YVUeOHBIMH
NO3HABATCIbHBIMH, KOMMYHHKATHBHBIMH M PETYITHBHBIMH IEHCTBUAM,

Osnanenne yHHBePCANbHLIME YueGHbIMHE M03HABATEIbHBIME AT CTBHSIMH:

1) GaszoBble JoruyecKkue AeiicTBHS:

CaAMOCTOSITE/ILHO (hOPMY.THPOBATH H AKTYAIH3HPOBATL MPOGIEMY, BCECTOPOHHE &6 paccMaTpHBATh,

ONPEACIATE LCTH ACATCIBHOCTH, 331aBas MAPAMETPBI H KPHTEPHUH MX JOCTHXKCHHUA, COOTHOCHTS
PC3YILTATRL AEATE/IbHOCTH C MOCTABICHHBIMH LIS ISIMH,

CTPOUTH IOTHYCCKHE PACCVIKACHHA (MHAYKTHBHBIE, ACAYKTHBHBLIC, IO AHAJIOTHMH). BBISBIATH
SAKOHOMCPHOCTH M NMPOTHBOPEYHsl B PACCMATPHBACMBIX SIBICHHUAX. (OPMYJIHPOBATH BHIBOABI U
3AKTIOYCHI,

MPHMCHATD B NPOLCCCE MO3HAHMA, HCIOIb3YEMbIE B XHMHH CHMBOIMYECKHE (3HAKOBBIC) MOIEIH,
MpeoOPasoBbIBATh MOACABHBIE NPEACTABICHHS — XMMHYECKHIl 3HAK (CHMBOT) 37MEMEHTA. XHMHYeCKas
(hopryaa, ypaBHCHHE XHMHYECKOI PEAKLIMH — NPH PELICHHH Y4IEOHBIX TIO3HABATEIBHBIX H MPAKTHUECKHX
Ja7ay

2) 6a30BbIe HCCIEA0BATEAbCKHE A€HCTBHS:

BIA1CTH OCHOBAMM METOJOB HAY“HOTO MO3HAHUS BEIIECTB H XMMHUCCKHX PEAKIIHIL;

(hopMyHpOBATh LETH H 331aYH HCCICAOBAHMSA, HCIIONb30BATh MOCTABICHHBIC H CAMOCTOSTEILHO
c(hopMy IMPOBAHHBIC BOMPOCH B KAYCCTBE HHCTPYMEHTA TIO3HAHWA M OCHOBBL 18 (OPMHPOBaHMs
TUMIOTE3bI 110 NPOBCPKE MPABH/IbHOCTH BRICKA3BIBACMBIX CY3K/ACHHIL

npuodpeTaTh OMBIT YYCHHYECKOI HMCCICIOBATEIBCKON M MPOCKTHOH JEATCIBHOCTH, IPOSBIATE
CrOCOBHOCTE M FOTOBHOCTB K CAMOCTOATETBHOMY IOHCKY METOIOB PELICHHA NPAKTHYSCKHUX 13a7ad,
MPHMCHCHHIO PA3THYHBIX MCTOA0B TIO3HAHUS,

3) pabora ¢ nuadopmauueii:

OPHCHTHPOBATLCA B PA3MHMHBIX MCTOYHHKAX HH(OpMaUMH (Hay4HO-MOMYISAPHAs JUTEPATYpa
NHMITHECROTO COACPIKaHMs, CIPAaBOUHBIC nocobus, pecypes MuTepHeTa), aHatn3uposats uu(pOpMALHIO
PasTUYHBIN  BHIOB M (OPM NPEACTABICHHA. KPHTHYUCCKH OLECHHBATH G JOCTOBEPHOCTh H
HETIPOTHBOPSYHBOCTh,

NpUOOPETaTh  OMBIT  HCMOIb30BAHHS UH(POPMAIHOHHO-KOMMYHHKATUBHBIX ~ TeXHOTOTHH |
PA3THYHbBIX IOUCKOBBIX CHCTEM:

CaMOCTOATEIBHO  BHIOMPATh ONTHMATBHYIO (DOPMY IIPEACTABICHHS urbopMaumu  (CXEMbI,
rpauKi, HarpaMmMer, TaGIHLEBL, PUCYHKH H APYTHC);

Osy1azenne yHHBEPCAALHLIMH KOMMYHHKATHBHBIMH AeHCTBHSIMH:

307aBaTh BOTIPOCHI MO CYIECTBY OOCY/KAACMOH TeMbl B XOAC AMATOTa W/WAH IHCKYCCHH.
BbICKAIBIBATE HACH. (OPMYIHPOBATHL CBOHM MPEATOKECHHS OTHOCHTECIBHO BBITOTHEHHS MPeITOKEHHOM
3a7a4H;

BRICTYNATL € OPEICHTALMCH  PC3YIbTATOB  TIO3HABATENbHOH  ACATEIBHOCTH. IOIYYCHHBIX
CaAMOCTOATCIBHO HIH COBMCCTHO CO CBEPCTHHKAMH MMPH BBIMOTHEHHH XHMUYCCKOTO SKCIEPHMEHTA,
IPAKTHYCCKOH pabOoThl 110 MCCEI0BAHUIO CBOHCTE H3YUAEMBIX BEIIECTB, PCATH3ALNH yuebHOro npoexra
1 GOPMYANPOBATE BBIBOBI IO PE3V.IHTATAM TIPOBEASHHDBIX HCCIIEI0BAHMIL IIYTEM COrTTACOBAHUSA IMO3HLIHH
B X0/¢ 00CYIKICHHA H 0OMCHA MHCHHSIMH.

Opnazenne yHHBepPCANILHBIMH PeryasSiTHBHBIMH AeiCTBHSIME:

CAMOCTOATEILHO MIAHUPOBATE U OCYLIECTBIATh CBOIO MO3HABATE/IBHYIO AEATEIBHOCTD, OMPEIEIAs
€€ LETM M 337290, KOHTPOIHMPOBATh M [0 MEPe HEOOXOIMMOCTH KOPPEKTHPOBATD MMPEAIAracMbIil
AIrOPUTM ICHCTBHI MPH BBIMOJHCHHH YYEOHBIX H HCCICAOBATEIBCKHX 3ajav. BhIOHpaTe Hauboiee
d¢dexTiBHbIl cnocod HX pemeHHs ¢ yudToM TIONTYYCHHS HOBBIX 3HAHMIL O BEINECTBAX M XHMHYECKHX
peaxsx;

OCVIIECTB.IATh CAMOKOHTPOIb CBOCKH ACATCIBHOCTH HA OCHOBE CAMOAHATH3A H CAMOOLICHKH.

INPEAMETHBIE PE3VJILTATHI
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[IpeaveTHbIC PE3y IBTATEL ocBoeHus Kypea «Opraiieckast XIMHs» OTPAKAIOT:
chopMHPOBAHHOCTE rpeACTaBIeHui O XUMHUECKOI cocTaBIEOEH CCTCCTBCHHO-HAYYHOH
KApTHHBL MHPA, PO XHMIH B [O3HAHMH SBICHHH IIPHPOAbL, B hopMHPOBAHHH MBITILTCHIT 1 KyJIbTYPBI
AWYGHOCTH, €€ (b}‘HKuHOHaIIbHOﬁ rpaMOTHOCTH. HEOOXOANMOI A PETUEHHS PAKTHHICCKHX sagad
AKOIOrHYESCKH 0OOCHOBAHHOTO OTHOLICHHA K CBOEMY 310POBBIO H IIPUPOAHOI CPEAL:

BIAICHHE CHCTEMOI XHMITICCKHX JHaHMil, KOTOpas BKIOUACT: OCHOBOTIOArAIOUIHE TIOHATHS
(XHMHUCCKHI  DICMCHT.  aTOM, sieKkTpoHHas — 00OT0UKA aToMa, MO7JEKyla, BAJICHTHOCTD.
5ACKTPOOTPHLATEILHOCTD, HMIYECKAs CBs3b, CTPYKTYPHAd dopmyma (pa3sepHyTA 1 COKPAIEHHAS).
MOIb, MOTApHAs MacCd. MOJISIpHBIIT 00BEM. YIACPOAHbIH CKETICT, (yHKUHOHATLHAA rpynmna, paidkai,
{30MEPLISl, H30MCPbL. FOMOJIOTHHECKHIT Psid, TOMOJIOTH, yrICBOAOPOABL. KHCIOPOA 1 a30TCOAEPKAIINC
COCAMHCHIA, MOHOMEP. MOTHMED. CTPYKTYPHOC 3BCHO. BHICOKOMOIECKY JIAPHBIC COGAMHEHH), TCOpHH U
4aKOHBl (TEOpHA CTPOCHHA OpraHHYECKHX BCLICCTE A. M. bytaeposa. 3aKOH COXpaHeHHs MacChl
BELIECTE), 3AKOHOMCPHOCTH, CHMBONMUECCKUI s3BIK XUMHH, MHPOBO33PEHUCCKAE SHAHM, aesKamye B
OCHOBE TOHMMAaH)s MPHIHHHOCTH CHCTEMHOCTH XHMHICCKHX ap1enyil, GaKTONIOrHICCKUC CBEJACHHS O
CBOIICTBAX. COCTaBE, MOMYHCHHM I Ge30TaCHOM HICTIONB30BAHHH BAYKHEHINNX OPTAaHHUCCKUX BEIICCTE B
OBITY H PAKTHUECKOH ACATENBHOCTH HC/IOBCKA.

c(hopMHUPOBAHHOCTE yMeHITi  YCTAHABTBATE NPHHAAICKHOCTD M3YGCHHBIX ~ OPTapiiCCKHX
BCLLCCTE TIO MX COCTaBy H CTPOSHHIO K onpeacIEHHOMY K1accy/rpymmne coeaMHCHHI (YrIeBOAOPOAbL.
KHCIOPOA 1 A30TCOACPAKANTHE COCINHCHIA, BBICOKOMOTCKY IIPHBIC cocaMHEHH). AaBaTe UM Ha3BAHUs
110 CHCTCMATHUCCKOH HOMEHKIATYPE (IUPAC). a TawKe npuBOANTE TPUBHATbHBIC HA3BAHMA OTACIBHBIX
QpraHMyeCKUX  BCWICCTE (3THMEH, TPOMHICH, QUeTHICH, OTHWICHITHKOIDb. rauuepu,  (PeHOL
(popMaTbACTHA, AUETATBACTHA, MYpPaBbHHAA KHCTIOTA, YKCYCHas KHCIOTA, OICUHOBAsL KHCIOTA.
CTCApPUHOBA KHCIO0TA. rrok03a. GPYKTO3a, Kpaxmal, LETTHON03a, TIMLIH)

cpopMHPOBAHHOCTE YMCHHA onpeacIATh BALbI XIMHUECKOIl CBSI3U B OPraiteckix COeIMHEHHAX
(0auHAPHBIC H KPATHBIC):

¢(popMHPOBAHHOCT yMEHHS MPHMEHATD HONOKCHAS TCOPHH CTPOCHMI OPTAHIYECKIX BEIIECTE A.
M. Bytieposa A oObACHEHHS 3aBACHMOCTH CEOICTB BELIECTB OT MX COCTaBa J CTPOCHHA. 32KOH
COXPAHEHISE MACChI BELICCTB.

chopMHPOBAHHOCTE YMEHHIT XAPAKTECPH3IOBATh COCTAB. crpoeHue, (QH3HICCKUE 1 NIMHYECKHE
CBOIICTBA THIMYHBIX npc;u:TaBmenci‘: pasIUHbIX KIaCCOB OpraHHYCCKITX BEIICCTB (MeTaH, 3TaH, dTUICH.
NPOMIICH, AUCTHIACH, Gyraanen-1.3. veTna6yTaanen-1.3. GeH301, METaHOM, ITaHOML. STHACHTTAKO/Tb.
ranuepuH. (Genon, aueTambACTi. MypaBbHHAA H YKCYCHad KHCIOTBL, TIIOKO3a, KPaXMal, 1C/TI0103.
AMHHOYKCYCHAA KHC0Ta), HMAIKCTPHPOBATE FCHCTHUGCKYHO CBSI3b  MEKAY HUMH  YPaBHCHHAMI—
COOTBETCTBY FOLIMX XHMIICCKHX peaxiuit ¢ JICIIOTb30BAHHEM CTPYKTYPHBIX dopmy:

¢(pOopPMHPOBAHHOCTD YMEHMS XapaKTCPH3OBATh HCTOUMHHUKH  VITICBOAOPOAHOTO coipbst (HEDTD.
MpUpOANBIH  Tas3. VrOJlb). criocoDBl - UX nepepaboTKH I NPAKTHISCKOC MPUMCHCHHE PO/ YKTOB
nepepadboTKH.

chopMHPOBAHHOCTE yMeHHI TPOBOANTD BLIMHCIEHHs [0 XHMHUCCKHM ypaBHCHUAM  (MACCP!.
o6bEMA., KOTUUECTBA HCXOAHOTO BeICCTBA MM TPOAYKTA PCaKLIH [0 W2IBECTHBIM MAacce. 0OBEMY,
KOTMHECTBY OJHOTO M3 HCXOIHBIX BCLICCTE LWIH MPOIYKTOB PEaKLIMH).

c(hopMHpOBAHHOCTD yMEHMH  BIAACTH cHCTEMOH  3HAHMI 00 OCHOBHBIX METOAAX HAy4HOTO
[O3HAHMSA, NCTIONB3YEMbIX B XHMHH mpu H3YHEHMH BEICCTE H XHUMHUECKHX  ABICHIH (HabmroacHHE.
M3MCPEHHC, JKCTICPUMERT. MOICIMPOBAHHE), HCMOIB3OBATE CHCTEMHBIC XMMITUCCKHC  SHAHIA 14
MPHHATHS peleHui B KOHKPETHBIX KH3HCHHBIX CHTYALMSAX, CBA3AHHBIX € pelecTBAMH M HX
MPUMCHCHHCM:

chopMHPOBAHHOCTD yumennit  codar0IaTh mpaBuia  MOJb30BAHI <HMIUECKOil TOCY0H 1
1ab0paTOPHBIM 0GOpYy A0BAHHCM, A TAKKE npasuia OOpameHHs C BCIICCTBAMHM B COOTBCTCTBHH €
JMHCTPYKIISIMIL [10 BHINOTHCHHIO 1a6OPATOPHBIX XUMITIECKHIX OTIBITOB.
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