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Pabouas mporpamma cocTaBieHa Ha OCHOBE MPUMEPHON paboueil mporpamMmbl
cpenHero oOmero oOpa3oBaHus «XuMHs», pekoMmeHaoBaHHOW denepanbHbIM
rOCYJIapCTBEHHBIM OIOJIKETHBIM HAay4YHBIM yupexJaeHuem «MHCTUTYT cTpaTeruu
pasButus obpazoBanus» (PI'BHY «MCPO») na ocHoBe 3akona Poccuiickoit
Oenepanuun «O06 obpazoBanuu B Poccuiickoit denepamuu» ot 29.12.2012 No 273
(pen. ot 17.02.2023); mpukaza MuHUCTEpcTBa 00pa3oBaHus W Hayku Poccuiickoii
Oenepanuu ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O6 yTBepKIeHUU
dbenepaibHOTO TOCYAapPCTBEHHOIO0 00pa30BaTEILHOTO CTaHAApTa CPEJAHETrO OOIIEro
oOpazoBaHus»; npukaza MunuctepcrBa npocsemenus Poccuiickoit denepanuu ot
12.08.2022 No 732 «O BHeceHMH H3MEHEHUH B (enepalbHbI TOCydapCTBEHHBIN
o0pa3oBaTeNbHBIM CTAaHAAPT CpeIHEro OOIIero o0pa3oBaHUs, YTBEPIKICHHBIN
npukazoM MuHuctepcTBa oopa3oBanus U Hayku Poccuiickoit @enepaunu ot 17 mas
2021 r. Ne 413»; npukaza MunucrepcTBa npocseuienus: Poccuiickoit @enepauuu ot
21.09.2022 Neo 858 «OO0 yTBepxaeHuu (QenepanbHOro TMepeyHs Y4eOHUKOB,
JOMYLIEHHBIX K HCIOJIb30BAHUIO IPU peaTU3aldd HMEKUIUX TOCYIapCTBEHHYIO
aKKpeIUTalHl0 00pa30BaTENbHBIX MPOTPAMM HAYaJIbHOTO OOIIEro, OCHOBHOIO
o01mero, cpemHero oOmIeTo OOpa30BaHUS OpPraHU3AIUSMU, OCYIIECTBISIONIUMU
o0pa3oBaTeNpbHyl0  JCATENIBHOCTh M YCTAHOBJIEHUS  NPENETbHOTO  CpOKa
UCIIOJIb30BaHUsI UCKIIIOUCHHBIX YUYEOHUKOBY; MpUKaza MUHUCTEPCTBA MPOCBEUICHUS
Poccuiickoit ®enepanuu ot 23.11.2022 Ne 1014 «O6 yTtBepxkaeHun ¢GeaeparibHOro
rOCyIapCTBEHHOT'0 00pa30BaTeIbHOTO CTaHapTa CPETHETO OOIIETO 0Opa30BaAHUSY.

Opranuzanusi-pa3paboTIuK: I'ocynapcTBeHHOE aBTOHOMHOE
npodeccroHanpsHOe 00Opa3zoBaTeiabHOE YupexJeHne UYyKOTCKOro aBTOHOMHOIO
okpyra «Hykorckuit MHOTONIpOGMIbHBIN Koymiemk» (nanee [ATIOY HAO «UMK»).

PazpaboTumnk:
Hynaesa A. A., npenogasarens ['AIIOY HAO «UMK»

PexomennoBana MerognueckuM cosetoM ['AIIOY HAO «UMK)»
ITpoToxon Ne 06 ot «18y» anpens 2023 r.

VYreepxknena [Tpukazom Ne 01-10/394 ot 31.08.2023 r. «O6 yTBepkIeHUH
00pa30BaTENbHBIX MIPOTPAMM))
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1. HOSACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMmmMa cocTaBjieHa Ha OCHOBE IIPUMEPHOM paboueil mporpaMMbl
cpenHero oOmero obOpa3oBaHus «XHUMHsS», PpPEKOMEHI0BaHHOM denepabHbIM
roCyJapCTBEHHBIM OFOJKETHBIM HAay4YHBIM YyupexjaeHueM «MHCTUTyT crpateruu
pazButust obpazoBanus» (OI'BHY «MCPO») na ocHoBe 3akoHa Poccuiickoi
Odeneparun «O6 o6pazoBanuu B Poccuiickoit deneparuu» ot 29.12.2012 Ne 273
(pen. ot 17.02.2023); npukaza MuHHCTepcTBa 0Opa3oBaHUs W Hayku Poccuiickoit
Oeneparuun ot 17.05.2012 Ne 413 (pea. ot 12.08.2022) «O6 yTBepKIACHUU
(denepanbHOro rocyAapcTBEHHOr0 00pa30BaTEIBHOIO CTAaHAApTa CPEIHEro OOIero
oOpa3zoBaHus»; npukaza MuHUCTepcTBa mpocBenieHust Poccuiickoit deneparnuu oT
12.08.2022 No 732 «O BHeceHMH W3MEHEHUH B (enepalbHBIA TOCYyAapCTBEHHBIN
o0pa3oBaTenbHbI CTaHAApT CpelHero oOlero o0pa3oBaHUs, YTBEPKIACHHBIM
npukazoM MuHuUCTEpCcTBa 00pa3oBaHus u Hayku Poccuiickoit @enepamuu ot 17 mas
2021 r. Ne 413»; npuka3a MunucrepcTBa npocsemienust Poccuiickorn @enepanuu ot
21.09.2022 Neo 858 «OO6 yTBepxkneHuu (enepanbHOr0 TMepedyHs Y4eOHUKOB,
JOMYIICHHBIX K HCMOJb30BAHUIO MPU peATU3alUU UMEKOIIUX TOCYJIapCTBEHHYIO
aKKpEIUTAlUI0 00pa30BaTENbHBIX MPOTPAMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o01iero, cpeaHero ooOmero oOpa30BaHUsI OpraHU3AIUAMH, OCYIIECTBIISIIOIIUMHU
00pa3oBaTEIbHYI0  JIEITENIBHOCTh W YCTAHOBJEHUSA  MPENEIBbHOrO0  CpoKa
WCIIOJIb30BaHUsl UCKIIOUCHHBIX YUYEOHUKOBY; MpUKaza MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®eneparuu ot 23.11.2022 Ne 1014 «O6 yTBepxkaeann GheaeparbHOTo
rocyJapCTBEHHOTO0 00pa30BaTENbHOIO CTaHIapTa CPEHErO 00IEro 00pa3oBaHUM.

JlanHasi mnporpamMma SBJSIETCS OPUEHTUPOM ISl COCTAaBJICHHUSI pabOuymx
IporpaMm, aBTOPbI KOTOPHIX MOT'YT MPEIJIOKUTh CBOM MOAXOJ K CTPYKTYPHUPOBAHUIO
U TOCJIEIOBATEIbHOCTH HW3YUYEHHs] y4eOHOTO MmaTepuana, a TakKe CBOE BHUJICHHE
OTHOCUTEIBHO BO3MOXHOCTH BbIOOpa BapUaTUBHON COCTaBIISIOLIEH COAEpKAHUS
npeaMeTa JOMOJHUTENBHO K 0043aTeNbHOM (MHBAPUAHTHOM) YaCTH €r0 COACPKAHMUS.

OO0was xapakTepucTHKA y4e0HOr0 npeamera

Xumuueckoe oOpa3oBaHHE, TOJyd9aeMOE€ BBIMTYCKHUKAMH CPEA-HEW IIKOJbI,
ABJISIETCSI HEOThEMJIEMOM YacThlo UX 00pa30BaHHOCTU. OHO CIYXKUT 3aBEPIIAOIIIM
ATAliOM peajiu3alldid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIOUEBBIX
LEHHOCTEHW, NPUCYUIUX UEJIOCTHOM CHUCTEME XHUMHYECKOro oOpa3oBaHHs. OTH
[IEHHOCTU KacaroTCsA MO3HAHUS 3aKOHOB MPUPO/Ibl, POPMHUPOBAHUS MUPOBO33PEHUS U
oO1el KyJbTypbl YeJIOBEKa, a TaKXKe KOJOTMYECKHM OOOCHOBAHHOI'O OTHOUICHUS K
CBOEMY 3/I0POBBIO M NPUPOJHOM cpene. Peanusyercs xumuueckoe oOpa3oBaHHE
y4YaluXxcsl CPpeAHE MIKOJIbI CPEJCTBAMU YYEOHOTo IIpeaMeTa « XUMUS», COJIep KaHue
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U TIOCTPOCHHE KOTOPOTO OIPEACIICHBI B MpOrpaMMe C y4€TOM CHelUPUKH HAyKd
XUMUH, €€ 3HaYCeHUs B MO3HAHUM NPUPOJbl U B MAaTEpPUAIbHON >KHU3HU OOIIECTBa, a
TAaKKe C y4€TOM OOIMMX IIeJIe W MPUHIIAIIOB, XapaKTEPU3YIOMIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeJiHero ooiiero oopazoanus B Poccuiickoii @enepanuu.

Henau u 3a1a4u yueOHOro npeamera

Hean:

— amanTanus OOyYaromMXcs K YCIOBHSIM JWHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (HOPMUPOBAHME HWHTEUIEKTYaJIbHO pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIBHOMY WPHHITHIO TPaMOTHBIX
pEIIeHU B KOHKPETHBIX >KM3HEHHBIX CHUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH M HUX
IPUMEHEHUEM;

— ((dopmupoBanre y OOydYalOIMMXCA KIFOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), HWMEIOIINX YyHUBEPCAIbHOE 3HAYCHHE IS Pa3IMYHBIX BHJIOB
JESTENHHOCTU: pelieHuss mpobiieM, MOWCKA, aHanu3a W o0paboTku MHGOpPMAIINH,
HEOOXOMMBIX JIJIsI IPUOOPETCHUS OIBITA JCSITCIBHOCTH, KOTOpas 3aHMMAeT BaKHOE
MECTO B TO3HAHMM XUMHUHU, a TaKXKe IS OIEHKH C TO3UIUH DKOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIESCTB U XUMHUYECKHUX MPOIIECCOB HA OPTaHW3M
YeJI0BEeKa W MPUPOTHYIO CPENY;

— pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN 00ydYaronIMXcsi: CIOCOOHOCTH CaMOCTOSITEJIbHO MPHUOOPETaTh HOBBIE
3HAHMS 10 XUMHH B COOTBETCTBUU C YXKU3HCHHBIMH MOTPEOHOCTSIMU, HMCIIOJIb30BaTh
COBpEMEHHBIC WH()OPMAITMOHHBIC TEXHOJOTHUU JIA MOWCKAa W aHaimM3a Y4eOHOU W
HAYYHO-TIOMYJISAPHON WH(DOPMAITUU XUMHYECKOTO COJICPIKaHMUS;

— (QopMupoBaHUE U Ppa3BUTHE Yy OOYYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO  MBIIIJICHUSI, HAOJIOAATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPHU IJIAHUPOBAHUHN W TPOBEICHUN
XUMHUYECKOTO IKCIIEPUMEHTA;

— BOCIUTaHHE Yy OOydYarommxcs YOSKICHHOCTH B TyMaHUCTHYCCKOMN
HANIPABJICHHOCTH XUMHUHU, €€ BaXXHOW pOJIM B PEHICHUH TIOOAIBHBIX MPOOIEM
PaIMOHAIBHOTO TIPHUPOJIOIIOIB30BAHMUS, TOMOJTHCHUS JHEPTETHYECKHX PECypCcOB U
COXpaHEHUSI TPHUPOJHOTO PABHOBECHS; OCO3HAHUS HEOOXOJAMMOCTH OEpPEeKHOTO
OTHOIICHUS K TPUPOJIC W CBOEMY 3JI0POBBIO, a TaK)Ke MPUOOPETCHUS OIbITA
UCIIOJI30BAHUSl TIOJIYYCHHBIX 3HAHWM JJI1 TPUHSATHAS TPAMOTHBIX pCEUICHUH B
CUTYaIMSIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

3agaum:

— aJalranusi 06yqa}01111/1xc;1 K YCIOBUAM OUHAMHUYHO Pa3BHBAIOIICTOCA
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Mupa, (QOpMHUpPOBAHHUE WHTEIJICKTYyalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOW K
caMO00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO TPaAMOTHBIX
pELICHUI B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M HUX
IPUMEHEHUEM;

— ((dopmupoBanre y OOydalOIIMXCA KIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), MMEIOIIUX YHHUBEpPCAIbHOE 3HAYEHHE [UIsl Ppa3IUYHbIX BHJIOB
NEeSATENbHOCTU: peleHus: npobieM, MOMCKA, aHanu3a M o0pabOTKH MH(POpPMALMH,
HEOOXOIUMBIX JUIsl MPUOOPETEHUS ONbITA EATEIbHOCTH, KOTOPas 3aHUMAET BaXKHOE
MECTO B IO3HAHMM XUMHUHU, a TaKXKe I OLEHKH C MO3UIUN 3KOJOTMYECKOU
0€30MacCHOCTH XapaKTepa BIUSHUS BEIECTB M XMMHUECKHUX MPOIIECCOB Ha OpraHU3M
YeJI0BEKa U MPUPOJIHYIO CPEAY;

— pa3BUTHE NO3HABATEJBHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcs: CrnoCOOHOCTH CaMOCTOSITENIbHO MPHUOOPETaTh HOBBIE
3HAaHUS MO0 XMMHUU B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSAMH, HUCIIOJIB30BAThH
COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTUU IS MOMCKA W aHaiu3a y4dyeOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEP KaHNUs;

— (¢opMUpOBaHME M pPa3BUTHE Yy OOYHYAIOIIMXCS AaCCOLMATUBHOIO U
JOTUYECKOr0  MBIIUICHUS, HAOIIOAATeTbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEICHUU
XUMUYECKOTO IKCIIEPUMEHTA;

— BOCHHMTaHHE Yy oOOyyarommxcs YOEXIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUHU, €€ BaXXHOW pOJIM B pEUICHUU TJIOOATBHBIX MpPOOIEeM
PalMOHAIIBHOTO TPHUPOAOIIOJIB30BAHMUS, IIONOJHEHHUSI HYHEPreTUYECKUX PECYPCOB H
COXpaHEHUs MPUPOJHOTO PABHOBECHS; OCO3HAHUS HEOOXOAMMOCTH OEpeKHOIo
OTHOILIEHUS K MPHUPOAE U CBOEMY 3JI0pOBbIO, a TaKXe NpPUOOPETEHUs OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHWM JJi1 TPUHATUS TPAMOTHBIX pELIEHUN B
CUTYalMSIX, CBSI3aHHBIX C XUMUYECKUMH SBJIICHUSIMU;

— (dopmupoBaHue cHCTEeMbl XUMUYECKMX 3HAHUW KaKk  BaKHeEWIIeH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOW JIEXkKar
KJIFOUEBbIE MOHATHUS, (DyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE S3bIKA
HayKH, YyCBOGHHE M  TOHMMAaHHE CYUIHOCTHM  JIOCTYNHBIX  00OOIIeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C WCTOPUEH UX pa3BUTUS U
CTaHOBJICHHSI,;

— (GopMHpOBaHUE U Pa3BUTHE MIPEJICTABICHUIM O HAYYHBIX METOJaX MO3HAHUS
BELIECTB M XHMHUYECKUX PpPEAKUUH, HEOOXOAUMBIX [UIsi NPUOOPETEHUS YMEHUM
OpHUEHTHPOBATbCA B MHUPE BEUIECTB M XMMHYECKUX SIBICHHUI, MMEIOLIMX MECTO B
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IPUPOJIE, B IPAKTUYECKON U ITIOBCETHEBHOM KU3HU;

— pa3BUTHE YMEHHUI U CIOCOOOB AESITENbHOCTH, CB3aHHBIX C HAOIIOJACHUEM
U OOBSICHEHHEM XHMHUYECKOTO 3KCIEpUMEHTa, COOJII0JIEHUEM MpaBHI 0€30MacHOro
oOpallleHus C BEeIECTBAMHU.

MecTo yueOHOro npeaMera B yueOHOM IJIaHE

B cucteme cpeanero obuiero odpasoBanust « XuMusi», uzydaemas Ha 6a30BOM
YpOBHE, TMpHU3HAHA O00sA3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOISAUIMM B COCTaB
npeaMeTHol obnactu «EctecTBeHHble Hayku». YueOHbIM maHoM B 10 kiacce Ha €€
U3y4eHue oTBeIeHO 34 yueOHBIX Jaca.

Ilnanupyembie pe3yJibTATHI OCBOCHUSA Y4e0OHOI0 NpeaMera

pe3}I’§IOlf[Tb;TOB IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCHUIIIHHBI BKIIOYAKOT:
JInyHOCTHBIE pe3yJIbTAThI

JIP 1 OCO3HaHUE OOYYaOIIMMHUCS POCCUUCKOW TPaXKTAHCKOW HMJACHTHYHOCTH —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEAEIEHHUIO

JIP 2 HaJIMYKMe MOTHUBAIMH K 00YUYCHUIO

JIP 3 LIeJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXJAEHUH JMYHOCTH Ha OCHOBE
KJIIOYEBbIX IEHHOCTEH M UCTOPUUECKUX TPAIULIMK 0a30BOM HAYKH XUMUHU

JIP 4 TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXxcs pyKOBOJCTBOBaTbCS B  CBOEH

JEeSITeIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHM, MPHCYIIMMHU LEJIOCTHOM
CUCTEME XMMHUUYECKOro 00pa3oBaHus

JIP 5 HaJIM4YHUC NNpaBOCO3HAHUA 9KOJIOTHYECKOM KYJbTYPbI U CIIOCOOHOCTHU CTaBHTh eI
1 CTPOUTH )KU3HCHHBIC ITJIAHBI

Fpa;x;[chxoe BOCIIUTAHUC

JIP 6 OCO3HaHUS OOYYaIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH,
YBaXKEHHUS K 3aKOHY U IIPABOTIOPSIKY

JIP 7 MIPE/ICTABJICHHS O COIMAJIbHBIX HOPMaX W MPaBHJIaX MEXITMYHOCTHBIX OTHOIICHUH
B KOJUIEKTUBE

JIP 8 TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPH CO3JAaHUU YUEOHBIX

IMPOCKTOB, PCIICHHUU yqe6HHx N TIO3HAaBAaTCJIIbHBIX 3aJa4, BbIIIOJHCHHUHU
XUMHUYICCKHX SKCIICPUMCHTOB

JIP9 CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHUBbBI, HAMEPEHHUSI, JIOTUKY U apryMEHTbI
JPYTUX IIPU aHAJIU3€ Pa3IMYHBIX BUJOB YUEOHOM NesITeIbHOCTH

[TaTproTHyeckoe BOCIUTaHUE

JIP 10 LICHHOCTHOTO  OTHOWICHUSI K MCTOPHUYECKOMY M  HAyYHOMY  HAacCJEIUIO
OTE€YECTBEHHON XUMUU
JIP 11 YBOXECHHsSI K TMpOIecCy TBOpPUECTBA B O0JACTH TEOPHH M MPAKTHIECKOTO

IIPUMEHEHHsT XMMUH, OCO3HAHHS TOTO, YTO JOCTHKEHHsS HAyKH €CTh pEe3yJbTaT
JUINTENIbHBIX ~ HAOJNIONEHUH, KPOMOTIMBBIX  OKCIIEPUMEHTAJIBHBIX  TOMCKOB,
IIOCTOSIHHOT'O TPYJAa YYEHBIX U IPAKTUKOB

JIP 12 WHTEpECa W MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHHH W TOCIECAYIOUIEM aHAIU3E
uHGOpPMAIIMU O IEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHONW XHUMHH

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE

JIP 13 HPABCTBCHHOI'O CO3HAHMUS, STUYCCKOI'O IMTOBCACHU

JIP 14 CITOCOOHOCTH OIIEHHWBAaTh CHUTYallWH, CBS3aHHBIC C XMMHUYECCKUMHU SIBICHUSMH, U
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MPUHUMATh OCO3HAHHBIE DPELIEHUSl, OPHUEHTHUPYSICh HA MOPaJIbHO-HPaBCTBEHHbBIC
HOPMBI U IEHHOCTH

JIP 15

TOTOBHOCTH OIIEHUBATh CBOE MOBEICHNUE M MOCTYIKA CBOMX TOBAPHIIEH C TO3UITUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO-3HAHUE MOCJIEICTBUM 3TUX MOCTYIIKOB

@DopMUPOBaHUS KYJIbTYPbI 310POBbSI

JIP 16 TMOHUMAaHUS IICHHOCTEH 3I0POBOTO M 0€30MaCHOT0 00pasa >KU3HU

JIP 17 HEOO0XO/IMMOCTH OTBETCTBEHHOI'O OTHOILEHHUS K COOCTBEHHOMY (DU3MYECKOMY H
TICUXUYECKOMY 3/I0POBBIO

JIP 18 coOmrofeHuss mpaBuil Oe30MacHOro oOOpalieHuss C BElecTBaMU B OBITY,
IIOBCETHEBHOM KU3HH U B TPYAOBOH JAESATEIBHOCTH

JIP 19 MMOHUMAaHMsI IIEHHOCTH TPABWJI UHIAMBHUIYAJIHHOTO M KOJUIEKTUBHOTO O€3011acHOTO
MOBEJICHHUS B CUTYaIIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOIeH

JIP 20 OCO3HAHMA TOCJIEACTBHA M HENPUATHS BPEAHBIX MPHUBBIYEK (yrmoTpeOiaeHus

QJIKOT0JIsl, HAPKOTUKOB, KypEHHs)

TpynoBoe BOCIUTaHKE

JIP 21 KOMMYHHUKaTUBHOU KOMIIETEHTHOCTHU B yueOHO-HCCIIeI0BATENbCKOM
NeSTeIbHOCTH, OOUIECTBEHHO IIOJIE3HOM, TBOpPYECKOM M  Jpyrux BUAax
JeATEIbHOCTH

JIP 22 YCTAaHOBKHM HAa AKTUBHOE y4acTHE B PELICHUM MPAKTUYECKUX 3aad COLMAIBHON
HaNpaBJICHHOCTH (B paMKax CBOEr0 KJacca, IIKOJIbl)

JIP 23 MHTEpeca K MPaKTUYECKOMY U3YYEHHIO MPOQECCHl pa3IMYHOro poja, B TOM YHCIie
Ha OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUN 110 XUMUU

JIP 24 YBOXKEHUS K TPYY, JIIOJSM TPYJa U Pe3yJbTaTaM TPYJI0BOW JEATCIbHOCTH

JIP 25 TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIbHOU TPACKTOPHH 00pa30BaHUs,

Oynyieit npodeccu U peanu3aui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHWMHH, MHTEPECOB U TMOTpeOHOCTEH
oOmiecTBa

DKOJIOTHYECKOE BOCITUTAHUE

JIP 26 9KOJIOTMYECKH IIeIeCO00pa3HOro OTHOLIEHUS K TMpPHpOJe, KaK HMCTOUYHHUKY
CYIIECTBOBAHMS )KM3HU Ha 3emiie

JIP 27 MOHUMAaHMUS TN00aTbHOrO  XapakTepa JKOJOTUYECKUX TMpoOieM, BIUSHUS
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COITUATBHOM CPEIBI

JIP 28 OCO3HaHHUsI HEOOXOJUMOCTH WCIOIB30BAHUS JOCTMKCHUW XUMHU IS PEIICHUs
BOIIPOCOB PAIlMOHATHHOTO MPUPOIOTIOIH30BAHUS

JIP 29 AKTUBHOT'O HENPUATHUS JEUCTBUM, NMPUHOCSIIIMX BPEd OKPYXKAOUIEH NPUPOIHOU
cpene, yMEHHUsSI TIPOTHO3UPOBATh HEOJIATONPHUSATHBIE YKOJOTHUYECKHE MOCIEACTBUS
NpeANPUHUMAEMBIX JEHCTBUN U MPEAOTBPALATh UX

JIP 30 HaJlMyusg Pa3BUTOTO HKOJOTHMYECKOIO MBIINUICHUS, JKOJOTHYECKOM KYJIbTYPHI,

OTIBITa JeSITeTbHOCTH HKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHSA
PYKOBOJICTBOBAaTbCS MMH B TMO3HABATEIbHOW, KOMMYHHKATHBHOW M COIMAILHON
NpaKkTUKE, CHOCOOHOCTH W YMEHHUS aKTUBHO TPOTHUBOCTOSITH HJCOJOTHU
xemoobun

HGHHOCTI/I HAay4YHOI'O NO3HAHUA

JIP 31 c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOILECTBEHHOW MTPAKTUKU
JIP 32 MOHUMAaHUA CHEU(PUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiu B (OPMUPOBAHUU

PaLMOHAIBbHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEIOCTHOTO MPEACTaBICHUS 00
OKPY’KaIOIlEeM MHpPE Kak O €IMHCTBE MPUPOABI M YEIOBEKAa, B II03HAHUHU
MPUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUH NpOoOJIeM COXpaHEHUs MPUPOJHOIO
paBHOBECHS
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JIP 33 yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHUHU JIJIi COBPEMEHHOM ITUBUIIN3AINH: B
e TYMaHHMCTHUYECKOW HampaBIEHHOCTH U BaXXHOH POJIM B CO3/aHUM HOBOM 0a3bl
MaTepUaIbHON KyJIbTYpBl, PELIEHNH TJ00aIbHBIX MPOOJIEM YCTOMUMBOIO PA3BUTHS
YeJI0BEYeCTBA — CBHIPbEBOM, JHEPreTUYECKOM, IMINEBOM M 3KOJOTMYECKOU
0€30I1aCHOCTH, B PA3BUTUU MEAULUHBI, 00ECIIEYEHUH YCIOBUI YCIEIHOro Tpyaa
1 9KOJIOTMYECKH KOM(OPTHOM JKU3HU KAXKJIOTO WiieHa 001ecTBa

JIP 34 €CTECTBEHHO-HayYHON I'PaMOTHOCTH: MOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTH MCIOIh30BATh MOTyYaeMbIe
3HaHUS I aHaIM3a ©W  OOBSACHEHHWS SIBICHUH OKpYXXKAloIIero Mupa |
MPOUCXOASIIMX B HEM U3MEHEHUI

JIP 35 yMEHHUs JAellaTb OOOCHOBAaHHBIC 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIONINXCS TAHHBIX C LEJBIO MOJYUYEHHUs IOCTOBEPHBIX BHIBOJIOB

JIP 36 CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOIb30BaTh XUMHUYECKHE 3HAHUS JIA PEIICHUS
1po0JieM B peaIbHBIX )KM3HEHHBIX CUTYaIUAX

JIP 37 HMHTEpPeca K MMO3HAHUIO U UCCIIEIOBATENILCKON AeATEIbHOCTH

JIP 38 TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHMIO U CaMO0OPa30BaHUIO,

K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HaHUM 110 XUMHH B COOTBETCTBHH C
KHN3HCHHBIMHA HOTp€6HOCT${MI/I

JIP 39 UHTEpeca K OCOOCHHOCTAM TpyJa B pa3IM4yHbIX cdepax mnpodeccHoHaNIbHOMI
JEATEILHOCTH.

MeTtanpeameTHble pe3yJibTaThl

OBJ'IaI[eHI/Ie YHUBEPCAJIbHBIMHU IMIO3HABATCIIBHBIMU ,Z[GP'ICTBI/IHMI/I

BazoBrie jornueckne nerdCcTBUS

MP 1 CaMOCTOATENIbHO (POPMYJIMPOBATH U aKTYaJIM3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccmaTpuBaTh

MP 2 ONpeNeNaATh ILeJdH JAEATENbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPHUH HX
JIOCTHUKEHHSI, COOTHOCUTD PE3YJIbTATHI JESTEILHOCTH C MOCTABIEHHBIMU LIETSIMU

MP 3 UCIOJb30BaTh NPU OCBOCHUM 3HAHUU NPUEMBI JIOTUYECKOTO MBIIUICHUS —

BBIJICIATE XAPAaKTCPHBIC TMPU3HAKU MOHATHUA H YCTaHaBJIMBAaTb UX B3aHMMOCBA3b,
HCTIOJIb30BATh COOTBCTCTBYIOIINEC MMOHATUSA JJIS 00BSICHEHHS OTACIBHBIX (baKTOB n

SIBIICHUH
MP 4 BBIOMpaTh OCHOBAHUS W KPUTEPHH JUIS KIACCU(PUKAIUU BEIIECTB M XUMHYECKIX
peakui
MP 5 YCTaHABIMBATh NPUYUHHO-CIICJICTBEHHBIE CBA3U MEXKITY N3YYAaEMbIMU SIBICHUSMHU
MP 6 CTPOUTH JIOTHYECKUE PaCCyXJeHUs (MHIYKTHBHBIC, ICTyKTUBHbBIE, 10 aHAJIOTHH),

BBISIBJISIT  3aKOHOMEPHOCTHM U TIPOTHUBOPEYMS] B PacCMaTPUBAEMBIX SIBIICHUSX,
(hopMynHpOBaTh BHIBOIBI M 3aKIIOUECHUS

MP 7 IIPUMEHATH B IIPOLECCE II03HAHMS HCIOIB3YEMBbIE B XUMHUH CHUMBOJIMYECKUE
(3HaKOBBIE) MOJENH, NpeoOpa3oBHIBATH MOJEIbHBIE IPEACTABICHUS —
XUMUYECKHA 3HAK (CHMBOJ) OJJIeMEHTa, XUMHUYecKas QopMyna, ypaBHEHHE
XMMHUYECKOH peakiuu — TpH pElIeHUH Y4YeOHBIX I[O3HABATENbHBIX H
MIPAaKTUYECKUX 3a/1ad4, NPHUMEHATh Ha3BAHHBIE MOJCIIBHBIC IPEICTABICHUS JUIS
BBISIBJICHHS XAapaKTEPHBIX IPU3HAKOB H3Y4Ya€MbIX BEIIECTB M XUMHYECKHX

peaxkuuii
ba3oBrie nccnemoBaTenLCKue JSHCTBUA:
MP 8§ BJIaJICTh OCHOBAMHU METOJIOB HAYYHOT'0 MO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIUH
MP 9 (dhopMynHpoBaTh ETU U 3aJa4d HCCICIOBAHUS, MCIOIH30BaTh MOCTABICHHBIE U

CaMOCTOSITENIbHO  c(hOpMyJIMpPOBaHHBIE BONPOCHl B KAauyeCTBE HHCTPYMEHTa
MO3HAHUS M OCHOBBI JUIsl (DOPMUPOBAHHS TUIIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHHUN
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MP 10

BJQJeTh  HaBBIKAMU  CaMOCTOATEIBHOIO  IJIAHUPOBAHUS U IPOBEIEHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOAOM
MpolLecca, CaMOCTOATEIbHO MPOrHO3HPOBATh €ro pe3ysbTar, (opMyJIHpOBaThH
000011IeHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIM OTUET O MPOJIEIaHHOM paboTe

MP 11

npuoOpeTaTh  OMBIT  YYCHHYECKOHW  HCCIEAOBATENBCKOM M MPOEKTHOM
NESITeIbHOCTH, MPOSIBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY
IIOUCKY METOJOB pELICHUs IPAKTUYECKUX 3a1ay, IPUMEHEHHUIO pa3JIMYHbIX
METOJI0B ITO3HAHUS

PaGora ¢ uado

Maruen

MP 12

OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOUHUKAX HMH(pOpMALMU (HAy4HO-IOMYJIpHAS
auTepaTypa XMMHUYECKOIO COJEpXaHHs, CHOpaBOYHbIE IOCOOUS, pecypcChl
WntepHera), aHanu3upoBaTh WHGOPMAIMIO pa3IMYHBIX BHJIOB M (GopM
Mpe/ICTaBJICHMUS, KPUTHYECKH OLICHUBATH eé JIOCTOBEPHOCTh u
HEPOTUBOPEYUBOCTD

MP 13

(hopMynHUpoBaTh 3aIIPOCHl U MPUMEHSThH Pa3IMUHbIe METObI IIPU IOUCKE U 0TOOpE
uHpopManuy, HeoOXOAMMOM Ui BBINOJHEHUs Y4YeOHBIX 3a/au OIpelelEHHOrO
THUIIA

MP 14

HpI/IO6peTaTB OIIBIT HUCIIOJIb30BaHUA HH(bOpMaI_[I/IOHHO-KOMMyHI/IKaTI/IBHBIX
TEXHOJIOTHH U Pa3JIMYHBIX TOMCKOBBIX CUCTEM

MP 15

CaMOCTOSITENILHO BBIOMpaTh ONTHUMAIBHYIO (DOpMY MpeacTaBlIeHHUS WHGOpMALUN
(cxempl, rpaduKy, AEArpaMMBbl, TAOJIUIILI, PUCYHKH U T. 11.)

MP 16

WCIIOJIb30BaTh HAyYHBIN SI3BIK B KAa4eCTBE CPEJCTBA NpHU paboTe ¢ XUMHYECKON
uH(opMaIuen: MPUMEHITh MEKIPEAMETHbIC ((PU3HUECKHE W MaTeMaTHYECKHE)
3HAKU M CUMBOJIBI, OPMYJTBI, a00peBUATYPBI, HOMEHKIIATYPY

MP 17

HCIIOJIB30BAaTh u Hp606paSOBBIBaTB 3HAaKOBO-CMMBOJIMYCCKUC CpeacTBa
HarjsiJHOCTH

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHHMH

MP 18 3a/1aBaTh BOIPOCHI TIO CYIIECTBY OOCYyXJIaeMOW TeMbl B XOJ€ AHaora W/Wiu
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYJIHUPOBATh CBOU  MPEHAJIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS TPEAJIOKEHHON 3aa4

MP 19 BBICTYIIaTh C NPE3CHTALMEH pe3yJIbTATOB II03HABATEIBHOM JIESITEIBHOCTH,

HOJ'Iy’-IeHHI)IX CaMOCTOATCIBHO UJINX COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBITIOJTHCHU U
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUIECKOW pabOThI MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro mpoekta u (GopMyIupoBaTh BHIBOIbI
Mo pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHHS MO3UIUI B
X0J1e 00CYXKeHUsI 1 0OMEHAa MHCHHSIMU

OBJ'IaI[eHI/IC YHUBCPCAJILHBIMU PCTYJIATUBHBIMU JEUCTBUAMU

MP 20

CaMOCTOSITENIbHO ~ IUIAHUPOBaTb W OCYILIECTBIATh CBOK  I[103HABATEIbHYIO
NeSITeNbHOCTh, OIpenesis €€ LelIM M 3aJadd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBaTh NpeIJlaraéMblii  alropuT™M JeHCTBUH mpu
BBIMIOJJHEHUHM Y4E€OHBIX U MCCIEJOBATEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ deKkTUBHBIA C€MOCOO0 MX peHieHus C YYETOM IMOJIyYeHHS HOBBIX 3HAHHHM O
BELIECTBAX U XUMUYECKUX PEAKLUAX

MP 21

OCYHCCTBJIATh CAMOKOHTPOJIb CBOCH JesATEIbHOCTH Ha OCHOBE caMoOaHalIu3a |
CaMOOILICHKH

HpeI[MeTHLIe PE3yJdbTaThI

IP 1

c(hOpMUPOBAHHOCTD MPEJICTABICHUN: O XUMHUYECKOU COCTABIISIONICH €CTECTBEHHO-
HAYYHOM KapTUHBI MHUpPA, POJIU XUMHH B TO3HAHWUU SBICHUN MPUPOIBI, B
(hOpMHUpPOBAHWM MBINUICHUS] M KYJBTYPHl JIMYHOCTH, €€ (YHKIMOHAJIBHOU
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IPaMOTHOCTH, HEOOXOAMMOM JUIsl peleHHs MPAKTUYECKUX 3a7ad M SKOJIOTHYECKH
000CHOBaHHOI'0 OTHOMIEHUSI K CBOEMY 370pOBbIO U MPUPOIHOM cpesie

I1P 2 BJIaJCHUE CHUCTEMOH XUMHAYECKUX 3HAHUM, KoTopas BKJIFOYAET:
OCHOBOIIOJIararomue I1OHATUA (XI/IMI/I‘{GCKI/Iﬁ DJIECMCHT, aTOM, BHGKTpOHHaH
0007109Ka aTOMa, MOJIEKYyJa, BAJICHTHOCTb, dJIEKTPOOTPUIIATEILHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas W COKpamEHHAas), MOJb, MOJIIpHAs
Macca, MOJIAPHBIM O00BEM, YIJIEpOAHBIA CKelleT, (yHKIHMOHAJIbHAs TPYIIa,
pazlmcan, I/I3OMepI/I$I, I/I3OMepBI, I‘OMOJIOFI/I‘-ICCKI/Iﬁ pSIII, TOMOJIOI'Y, YI‘JICBOI[OPOI[BI,
KHCIIOPOJ- M a30TCOJICPIKAIINE COSTUHEHHUS, MOHOMED, IOJIUMEDP, CTPYKTYypHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSTMHECHHUS])

[P 3 TEOPHH U 3aKOHBI (TEOpHs CTPOEHUs opraHudeckux BemecTB A. M. bytinepo-Ba,
3aKOH COXPaHEHHUs! MACChl BEIIECTB)

I1P 4 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3bIK XUMHU

[P 5 MHPOBO33PEHUECKHE 3HAHUA, JIEKAUIME B OCHOBE IMOHMMAHUS MPUYUHHOCTH U

CUCTCMHOCTH XHMMHUYCCKHUX SIBJICHI/Iﬁ, (I)&KTOHOFI/I‘ICCKI/IG CBCIACHHUA O CBOI>'ICTB3.X,
COCTaBC, MOJIYYCHHUU U 0€30I1aCHOM MCITOJIb30BAHNH BaKHEHUIITUX OpTraHUYCCKUX
BCIICCTB B 6BITy )4 HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1P 6 c(OpPMUPOBAHHOCTh YMEHUW BBIABIATh XapaKTepHbIE MPU3HAKK TOHATHUH,
YCTaHABIMBATh UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE IOHATHS IIpU
ONMCAHUU COCTABA, CTPOCHUS Y IPEBPALLECHUNA OPraHUYECKUX CO-CIMHEHUI

IP 7 c(OPMHPOBAHHOCTh yYMEHUH HCIOJIIB30BaTh XUMHYECKYI0 CHMBOJIMKY IS
COCTAaBJICHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIEHHOIN)
(hopMyJ1 OpraHMYEeCKUX BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIHi

I1P 8 U3rOTaBIUBATh MOJENM MOJIEKYJl OPraHWYeCKUX BEIIECTB JI WI-TIOCTPAllUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS
P9 c(OpMUPOBAHHOCTh YMEHUW yCTaHABIMBATh MPHUHAIICKHOCTh H3YyUYEHHBIX

OpraHMYECKHUX BEUIECTB IO HMX COCTaBy M CTPOEHHUIO K ONPEAeIEHHO-MY
KJIacCy/Tpynmne COoeAMHEHUU (YTJIeBOAOPOIbI, KHUCIOPOJA- U a30TcoieprKaline
COEJIMHEHUS], BBICOKOMOJIEKYJIIPHBIE COSTMHEHUS])

ITP 10 JaBaTh MM Ha3BaHUs Mo cuctemarndeckoil Homenkinatrype (IUPAC), a rtaxxke
MPUBOJAUTH TPUBHAIBHBIE HA3BAHUS OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH,
OPOMUJICH, aleTWIeH, OJTHICHTIUKONb, TJHIEePUH, ¢eHoN, ¢GopManbIeri,
aleTalbJeTu], MypaBbHHAs KHUCJIOTA, YKCyCHas KHCIIOTa, OJEMHOBas KHUCIOTA,
CTeapuHOBAas KUCJIOTA, III0K03a, PPYyKTO3a, KpaxMal, HEeJTi0103a, TIHIIHUH)

[P 11 c(OpPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIbl XHMHUYECKOM CBS3M B Op-
TraHWYECKHUX COCMHEHMSIX (OAMHAPHBIEC U KPaTHbIE)
[P 12 cOpPMUPOBAHHOCTh ~ YMEHUS TMPUMEHATH TIOJIOKEHUS TEOPHUH  CTPOEHUs

OpTraHUYCCKUX BCIICCTB A. M. ByTHCpOBa JJIsA OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BCIICCTB OT UX COCTaBa U CTPOCHUA

I1P 13 3aKOH COXPaHEHMsI MAcChl BEILIECTB

I1P 14 c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTpOeHHUE, (HU3HUYECKUE U
XUMUYECKHE CBOMCTBA THUIMYHBIX TMPEJCTABUTEICH pa3IUYHBIX KJIACCOB
OpTraHWYECKUX BEIECTB (METaH, dTaH, ATWJICH, MPOMWICH, alleTUiIeH, OyTaIueH-
1,3, metunOyranuen-1,3, O€H30/I, METaHOJN, TAaHOJ, JTHJICHIJIUKOJb, TIUIEPUH,
(deHomn, aneTanbIerusl, MypaBbHHas M YKCYCHas KHUCIOTHI, TJIIOKO3a, Kpaxmal,
LIE€JUTI0J1032, AMUHOYKCYCHAsI KUCJIOTa)

[P 15 WUIIOCTPUPOBAThL  T€HETHYECKYIO  CBA3b  MEXIAY  HUMH  YpaBHEHUIMHU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKUUH C HCIOIb30BAHUEM CTPYKTYPHBIX
Gopmyn

[P 16 c(OpPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh MCTOUYHUKH YTIJIEBOJOPOJHOTO
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ChIpbsi  (HedTh, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI WX TepepaboTKH U
MIPAKTUIECKOE MPUMEHEHHE TPOAYKTOB IepepaboTKu

ITP 17

COPMHPOBAHHOCTE ~ YMEHHUIl  NPOBOAUTH  BBIYMCICHHUS IO XUMHUYECKUM
ypaBHEHHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOAHOTO BEIIECTBA MU MPOIYKTa
peakiuy MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HCXOJHBIX
BELIECTB UJIU MPOJYKTOB PEAKLIUN)

IP 18

c(hOpMUPOBAHHOCTh YMEHHI BIIAJETh CUCTEMOW 3HAHH 00 OCHOBHBIX METOAAX
HAay4YHOTO TIO3HAHUS, HCIONB3YEMbIX B XHUMHH TPH H3YYCHHH BEIIECTB U
XUMHUUYECKHX ABJIEHUH (HAO0/IeHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJICJIUPOBAHHE),
WCIONb30BaTh CHUCTEMHbIC XUMHUYECKUE 3HAHUS JMJid MPUHATUS pEUICHUN B
KOHKPETHBIX KM3HEHHBIX CHUTyalMsiX, CBS3aHHBIX C BEUIECTBAMH U HX
MIPUMEHEHUEM

IP 19

c(OpMUPOBAHHOCTh YMEHMI COONIO/IaTh MpaBWiIa TOJIb30BAHUS XUMHYECKON
Mocy/Iol U J1abopaTOpHBIM O0OpPYAOBaHHEM, a TaKXKE TpaBWIa OOpaIeHUus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPATOPHBIX
XUMHUYCCKHUX OIIBITOB

I1P 20

c(OpPMUPOBAHHOCTh ~ YMEHHH  IUIAHUPOBaTh W  BBINOJHATH  XUMHUYECKUN
SKCTIEPUMEHT (IIPEBPAIICHUS OPTaHUYCCKUX BEIIECTB IIPH HATPEBAHUH, ITOTYyUEHUE
STUJIEHA M U3YYEHUE €ro CBOWCTB, KAaY€CTBEHHBIE PpEAKIUU OPraHUYECKHUX
BCIIIECTB, JCHATypalus OCJIKOB MpU HArpeBaHWU, IIBETHBIC PEaKkIWH OEIKOB) B
COOTBETCTBUM C TpaBHIAMH TEXHUKH O€30MACHOCTH TMPH OOpalleHHuH C
BCIIECTBAMH H JITA0OPATOPHBIM O00OPY/IOBAaHHMEM, TMPEACTABIATh PE3YJIbTAThI
XMMHYECKOTO JKCIIEpUMEHTa B (opMe 3alucCh ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyITMPOBATH BHIBOJBI HA OCHOBE ATHUX PE3YJIbTAaTOB

IP 21

C(OPMHPOBAHHOCTh ~ YMEHMH  KPUTUYECKH  aHAJTU3UPOBATh  XMUMHUYECKYIO
nH(pOpMalIKIo, OJydYaeMyo U3 pa3HbIX HcTouHUKOB (CMU, UnTepHeT u ap.)

I1P 22

c(OpPMHPOBAHHOCTH yMEHUH co0oaaTh npaBuia 9KOJIOTUYECKU
1enecoo0pa3Horo MoBeACHUS B ObITY M TPYIAOBOM JIEATENBHOCTH B LENSIX
COXpaHEHHMsI CBOETO 3/I0POBbs U OKPYIKAIOIIeH MPUPOIHON Cpeibl

I1P 23

OCO3HaBaTh ONACHOCTb BO3JEHUCTBHS Ha >KMBBIE OPraHU3MBI OINPEAEIEHHBIX
OpPraHMYEeCKUX BEIIECTB, MMOHMMasi cmbica Tmokazarens [IJIK, mnoscHsaTe Ha
npuMepax crocoObl YMEHBIIEHUS U MPEIOTBPAILEHUS UX BPEIHOTO BO3JEHCTBUS
Ha OpraHu3M 4YeJ0BEKa

I1P 24

JJIA 06yqa101u14xc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBbA: YMCHHUC
IMPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIHBIX MCTOAAaxX II0O3HAHHA BCHICCTB U
XHUMHYCSCKHX SIBICHUN

I1P 25

JUISL CJETIBIX M CIa0OBHIAIIMX OOYYarOIIUXCS: YMEHHUE HCIIONB30BaTh pelbe(hyHO
TOUCYHYIO cucTeMy o6o3HaueHuit JI. bpaiins ans 3anvucu xumuyeckux Gopmy.
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2. COAEP/KAHUE YYEBHOI'O NIPEJIMETA

Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKO XUMUM

Tema 1. IIpenmer opranumyeckoii xumuu. Teopuss XHMHYECKOro0 CTPOCHHS
OpPraHuYecKUuX CoeUHEeHU

[Ipeamer opraHuyeckoil XMMUU: €€ BOZHMKHOBEHUE, PAa3BUTHUE U 3HAYEHUE B IOJyYECHHUH
HOBBIX BELIECTB M MaTepuasioB. Teopus cTpoeHMsl opraHudyeckux coeauHeHuid A. M. Bytneposa,
€€ OCHOBHBIE TOJIOKEHUS.

CrpykrypHble (HOpMYJIBI OpPraHMYECKUX BEIIECTB. [ omoisiorusi, m3omepus. XUMHUYeCKas
CBA3b B OPraHMYECKUX COEIMHEHUSX: KpaTHble CBS3M, G- U m-cBA3u. llpencraBienue o
KilaccuUKauyu — OpraHuyYecKux  BemiecTB. HoMmeHkiaTypa  OpraHMYeCKHMX — COEIMHEHUI
(cuctemaruyeckasi) W TpUBMAJbHbIE HAa3BaHUA BaXXHEHIIMX MpeAcTaBUTENEH  KJIaccoB
opranudeckux BeriecTB. O3HakKOMIIEHHE ¢ 00pa3laMi OpraHUYeCKUX BEIIECTB U MaTepuajaMH Ha
ux ocHoBe. ONBITHI MO NPEBPAIICHUIO OPraHUYECKUX BELIECTB IpU HarpeBaHUM (ILJIaBJICHUE,
o0yriuBaHue U ropeHue). MoaeanupoBaHue MOJIEKYJ OPraHUYECKHX BEILECTB

Pa3pnen 2. YriaeBoaopoabt

Tema 2. IlpenesibHbIe Yriie-BOAOPOAbl — AJKAHbI

ATKaHBI: COCTaB M CTPOCHHE, I'OMOJIOTMYECKMU psa. MeraH W 3TaH — mnpocTennmne
MIPEJCTABUTENN AJIKAHOB: (PU3UUECKUE U XUMHUYECKUE CBOWCTBA (pEeaKLMU 3aMEIIeHUs] U TOPEHHUS),
HaX0X/IEHHUE B IPUPOJIE, IOJIYyUYEHHE U IPUMEHEHHUE.

Tema 3. Henpeae/jibHbIe YIJI€BOAOPO/AbI: AJIKEHbI, AJIKAAUEHbI, AJTKHHbI

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — IpocTeine
NPEJCTAaBUTENN AJNKEHOB: (U3MYECKHEe U XHMHUYECKHE CBOWCTBA (peakiuu THIAPUPOBAHUS,
raJIor€HUPOBAHUS, THIpaTalluY, OKUCIICHUS U TOJIMMEPU3AllUN), TOTYYEHHE U TPUMEHEHNE.

Anxanuensl. byranuen-1,3 u MetunOyrtanuen-1,3: crpoeHue, BaKHEWIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loayyeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOSHUS, TOMOJIOTUYECKHHA PSII.

AnleTusieH — TIPOCTEUIINNA TPEACTABUTENh AJIKHHOB: COCTaB, CTpOEHHUE, (U3MUECKUE U
XMMHUYECKHE CBOMCTBAa (peakiuu TUAPUPOBAHMSA, TaJIOTEHUPOBAHUS, THIpPATALMHM, TOPEHHS),
MOJIy4€HHE U IPUMEHEHHE.

Tema 4. ApomaTu4ecKHre yrjieBoA0pPoaAbI

Apensl. benzom: cocraB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWMCTBA (peaKIuu
raJIOTEHUPOBAHUS U HUTPOBAHUS ), IOJIy4EHUE U IIPUMEHEHHUE.

Tomyonm: cocraB, cTpoeHHe, (U3MYECKHE W XHMHUYECKHE CBOWCTBa (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHUS ), IOJIy4€HUE U IPUMEHEHUE. TOKCUYHOCTD APEHOB.

I'enetnyeckas CBSA3b yIIIEBOJAOPOIOB, MPUHAICKAIINX K PA3IMYHBIM KJIaccaM.

Tema S. IlpupoaHbIe HCTOYHMKH YIJIEBOJOPOIOB M X NepepadoTkKa

[Ipupoanble UCTOYHHUKHU YTIeBOIOpoAOB. [IpupoaHblil Ta3 u nomyTHble He(TAHbBIE Ta3bl.
Hedts u e€ npoucxoxaenune. CrnocoObl nepepaboTki HEPTH: NeperoHKa, KPeKUHT (TEPMUYECKUH,
KaTaJuTHueckuii), muponus. [IpoxyKTel nepepaboTku HEPTH, UX TPUMEHEHUE B IPOMBIIIIEHHOCTH
u B ObiTy. KameHHbIl yrons ¥ npoAykrtel ero nepepabotku. Komnekuun «Hedte» n «Yromby.
O3HakoMJIeHHE C O0pa3llaMHM IUTaCTMAacC, Kay4dyKoB U pe3uHbl. MoJeaupoBaHUE MOJIEKYT
YTJIEBOJOPOAOB U TaJOr€HONPOU3BOJAHBIX. BBIUMCIIEHNS 1O YpaBHEHUIO XMMHUYECKOM pPEaKIUU
(maccbl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA WM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIIH).

Paspnen 3. Kuciiopoacoaep:xamnue opranueckue coeJHHeHNUsI

Tema 6. CiupTbl. DeHoa

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON U 3TaHON: CTpOeHHE, (U3HUECKHEe U
XMMHUYECKHE CBOMCTBA (pEakUMU C aKTMBHBIMH METAJlJIaMH, TaJIOT€HOBOJIOPOAAMH, T'OPEHHE),
npuMmeHenue. Bogopoanas cBsi3b. JlelcTBUE METaHOJIA U 3TAHOJIA Ha OPTaHU3M YEJIOBEKA.
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MHOroaToMHbl€ CHHUPTHL. OTWIECHIVIMKOIb M IJIMLEPUH: CTpPOEHHE, (QU3NYECKUEe W
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEJIOYHBIMM META/IIaMH, KAUECTBEHHAsl peaklMs Ha
MHOTOATOMHBIE CrUpTHI). JlelicTBME Ha oOpraHu3M uYejoBeka. l[IpuMeHeHWe TriaulepuHa W
STWJIECHIJIUKOJIS.

®enoin. CtpoeHre MOJIEKYIIbI, (U3NUECKUEe U XUMUYECKHe cBOicTBa (peHosa. TokcH4HOCTH
¢benona. [lpumenenue penomna.

Tema 7. Aabaeruanl. Kap6onoBbie kucjiorbl. Ci1oskHbIe 3pHpbI

Anpneruasl W KeTOHbL. QDOpManbAerujl, aueTalbJeTUA: CTpOoeHHe, (U3NYECKUEe U
XMMHUYECKHE CBOICTBa (peakiUu OKHUCJIEHHS W BOCCTAHOBJICHMS, KayeCTBEHHbIE pEAKIINHN),
MOJIyYeHHE M MpHUMEHEHHE. ALIETOH: CTpOeHHe, (pu3nyecKkrue U XUMHUUYECKUE CBOMCTBA (peakiuu
OKHUCJIGHHSI M BOCCTAHOBJICHHUS), IOJIydeHHEe U mnpuMeHeHue. OJHOOCHOBHBIE NPEJEIIbHbBIE
KapOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAsl KUCIOTBL: CTPOCHUE, (pU3NUeCKre U XUMHUYECKUE
cBoiicTBa (cBoMcTBa, oOwIMe i Kilacca KHUCIOT, peakuus >3TepupUKaluu), MOIydeHHE U
npuMeHenre. CreapuHOBas U OJIGMHOBAs KHCJIOTHl KaK MPEACTABUTENH BBICHIMX KapOOHOBBIX
KHCIIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX Moroulee jneicTBue. CioxHbe 3PUpbl
KaK IpPOM3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus cnoxHbX 3¢upoB. XKupsl. ['naponus xupos.
[Ipumenenue >xupoB. buonoruueckas ponb KUpoB. OKHCIEHUE aJbAECTUAOB aMMHAYHBIM
pactBopoM okcuza cepedpa(l) u ruapoxcunom meau(Il). CroiicTBa pacTBOpa yKCYCHON KUCIIOTBHI.

Tema 8. YrieBoanl

VYTraeBobl: cocTaB, KilacCU(pUKaLUs yIiIeBoA0B (MOHO-, TU- U HOJIMcaxapuabl). I roko3a —
MPOCTEHIINIM MOHOCAaXapHa: OCOOEHHOCTH CTPOEHMSI MOJIEKYJbl, (U3MYECKHEe M XHUMUYECKUE
cBoiicTBa (B3aumoeiicteue ¢ ruapokcuom meau(ll), okucienne aMMuauHbIM PacTBOPOM OKCHIA
cepeopa(l), BoccTaHOBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKICHHE B TPUPOJE, NPUMEHEHUE,
6uosiornueckas poib. @ortocunres. Ppykro3a Kak u3oMmep Iaoko3bl. Caxapo3a — MpeCTaBUTENb
JUcaxapHuioB, THAPONU3, HAXOXKJIEHHE B Mpupojie U npuMeHeHue. Kpaxman u nemmono3a Kak
pupoaHble noaumepsl. CTpoeHne Kpaxmaila 1 1euio103bl. Pu3nueckue U XUMUYECKUE CBOICTBA
Kpaxmaina (THApOJU3, KaueCTBEHHas peakuus ¢ iomom). B3aumoneicTBue kpaxmaia ¢ HOAOM.
Bbluncnenuss mo ypaBHEHHIO XMUMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOTO
BEIIECTBA WJIM MPOJAYKTa pEaKIUH IO H3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJHOTO W3
HCXOJHBIX BEIIECTB WM MTPOJYKTOB PEAKIUN)

Pasnen 4. Aszorcogepskamme opraHu4ecKue coeJHHEeHH

Tema 9. AMUHBI. AMMHOKHCJIOTHI. besikn

AMuHBI. MeTunaMUH M aHWIMH: COCTaB, CTPOEHHE, (PU3NUYECKHe U XMMHYECKHE CBOMCTBA
(ropeHue, B3aMMOJEHCTBHE C BOJOH UM KUCIOTaMH). AMMHOKHCIOTHI Kak aM(pOTepHbIe
opraHuyeckue coequHeHus. PuU3nyYecKue M XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMepe
rnuiuHa). buonornyeckoe 3HaueHrne aMUHOKUCIOT. [lenTu sl

benku kak mpuponHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuyHasi, BTOpu4Has U
TPETUYHAsi CTPYKTypa OenkoB. XUMHUECKHE CBOMCTBa O€NKOB: THAPOJU3, JEHATypaLus,
Ka4eCTBEHHBIC PEAKIINHU Ha OCIKH.

Paspeit. 5. BeicOKOMOJIEKY IS PHBIE COCAUHEHUS

Tema 10. Ilnacrmaccel. Kayuyku. Bosiokna

OCHOBHBIE TOHATHS XMUMHMHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEp, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb MOJMMEPHU3AIIH, CPEIHSS MOJIEeKyJIsipHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIDHBIX COEAMHEHHH — TOJMMEpU3alusg M IMOJIMKOHJEHCAIUs.
[Inactmaccesl (MOMMATHIIEH, TOJMIIPONUIIEH, MOJMBUHUIXIIOPUA, Noauctupon). HarypanbHelil u
CHUHTETHYECKHE Kaydykd (OyTaJaMEHOBBIH, XJOpPOIPEHOBBIH M  W30MPEHOBBHIH). BomokHa:
HaTypaJibHble (XJIOMOK, IIEepCTh, MIENK), HCKYCCTBEHHBIC (alleTaTHOE BOJOKHO, BHCKO3a),
CHUHTETHUYEeCKue (KampoH M JaBcaH). O3HaKoMIIeHHE ¢ 00pa3liaMy NMPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, INTACTMACC, Kay4yKOB.
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3. TEMATHYECKUWU IIVIAH U COAEP KAHUE YYEBHOI'O ITPE/IMETA
HanmeHoBaHue pa3iesioB Copep:xanue y4eOHOIr0 MaTepHnaJia, JJaGopaTopHbIe pAGOTHI M IPAKTHYECKUE 3AHATHUS, CAMOCTOSITEJIbHAS Oobem | Ilnanupyemsbie
U TeM padoTa 00yuaoumxcs, HHAMBUIY AJIbHBII MPOEKT 4acoB Pe3yJIbTaThI
1 2 3 4
Pazgen 1. TeopeTuueckue
OCHOBBI OPraHNYeCcKOii
XHUMHUH
Tema 1. Ilpeamer Conep:xanue 2
OpPraHUYecKoil XMMHUH. 1. | Ilpenmer opraHmMuYecKod XWMHUH: €€ BO3ZHHKHOBEHHE, pa3BUTHE M 3HAUYCHHE B IOJYYCHHH HOBBIX BEUIECTB U JIP 1 —-JIP 39
Teopusi XUMHUYECKOT0 marepuasioB. Teopus CTpoeHUs opranndyeckux coenruHeHud A. M. bytiiepoBa, €€ OCHOBHBIE IIOJI0KEHUSL. MP 1 -MP 21
CTPOEHHUsI OPraHUYECKUX 2. | CrpykrypHble (OpMYIIBI OPraHUYECKHX BEIIECTB. [ OMOJIOTHS, U30MepHs. XUMHUYECKasi CBSI3b B OPraHUYECKHX P 1-IIP 9
coeMHeHMit COEMHEHUSAX: KpaTHbIE CBS3U, G- U T-CBiA3U. lIpeacraBneHue o Knaccmbmcaunn OpraHUYECKUX BEILIECTB.
HomeHknaTypa oOpraHMuecKux COEIUMHEHHH (CHCTeMaTHuyecKas) W TpPUBHAJIbHBIE HAa3BaHMA BaKHEHUIINX
IpEJCTaBUTENEH KJIACCOB OPraHMYECKUX BEIIECTB.
IIpakTHyeckue 3aHATHSA 1
1. O3HakoMJICHHE C 00pa3llaMHi OPraHWYECKHX BCIISCTB M MaTepHajaMy Ha UX OCHOBE. OMBITHI MO MPEBPAIICHHIO
OpPraHMYeCKUX BEIECTB NPH HarpeBaHWW (IUIaBJIEHHE, OOYIJIMBaHME M TOpeHHe). MoJenupoBaHHE MOJIEKYJ
OpPraHMYecKUX BEUISCTB
Pa3nen 2. YriaeBonopoasl
Tema 2. IIpenenbHbie Coaep:xanue 1
yI1e-BoA0pOAbI — 1. | AnkaHbl: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psil. MeTaH M 3TaH — MPOCTEHIINE NPEICTABUTEIN aJKaHOB: JIP 1 -JIP 39
AJIKAHbI ¢dusnueckre ¥ XMMHUECKHE CBOICTBA (peakiMy 3aMeIICHHs] U TOPEHHs ), HaXOX/IEHHE B MPHUPOJIE, MOTy4YEeHHE U MP 1 - MP 21
MIPUMEHEHHE. [P 5-25
Tema 3. HenpenesibHble Coaep:xanue 4
YIJIEBOAOPOABI: AJIKEHBDI, 1. | AnKeHbI: cocTaB M CTPOEHHME, TOMOJOTHYECKHH pPsJl. DTHICH W TPONHWICH — TPOCTEHIINE IPEACTaBUTEIN
aJIKaIHeHbI, AJTKUHBI QIKEHOB: (M3MUYECKHE W XWMHYECKHE CBOMCTBA (pEeakUUM THAPUPOBAHUS, TajJOreéHHpPOBAHMSA, THApATalWy,
OKHCJICHHS U MTOJIMMEPHU3AIINH ), TIOJyYSHUE U IPUMEHEHHE.
2. | Ankanuensl. byrammen-1,3 u mermnOyraanen-1,3: cTpoeHne, BakHEWIIME XMMHYECKHE CBOMCTBa (peakums
noauMepu3ayn). IlorydeHne CHHTETHYECKOT0 KaydyKa U PE3HHBL.
3. | AJIKHHBI: cOCTaB U OCOOEHHOCTH CTPOCHHSI, TOMOJIOTHYECKUH PsiI.
4. | AuertnieH — TPOCTEUIIHN TPEICTABUTENh ANKHHOB: COCTaB, CTPOCHHE, (PH3MUYECKHE U XUMHUYECKHE CBOICTBa
(peakuuy ruAPUPOBAHUSL, TATOTCHUPOBAHUS, THAPATAIIMN, TOPEHHS), TOTyYeHHE ¥ IPUMEHEHHE.
IIpakTHYecKkue 3aHATHS 1
1. | [Tonydyenue 3THIIEHA M U3YYEHHUE ET0 CBOMCTB.
Tema 4. ApomaTuyeckue Conep:xanue 3
YIJIEBOAOPOABI 1. | Apensl. bensox: cocraB, cTpoeHHe, (GHU3MYECKHE M XMMHYECKHE CBOWCTBA (pEakIWH TAJOTCHUPOBAHUS U
HUTPOBAHMs), TIOJIyYCHUE U IPHMEHEHHE.
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2. | Tomyom: cocraB, cTpoeHHe, (PU3NUECKHE W XMMHUYECKHE CBOMCTBA (PEaKIMM TajJOreHUPOBAHUS M HUTPOBAHMUSA),
MIOJTy4YEHHE U IpUMeHeHHe. TOKCHYHOCTh apeHOB.
3. | 'enetnueckast CBsI3b YIIIEBOJIOPOIOB, TPHHAMIIESKALIINX K PA3IHMYHBIM KIACCaM.
KoHTpoJibHbIE paGoThI 1
1. I KonrponpsHas padora Nel
Tema S. Ilpupoanbie Coaep:xanue 2
HCTOYHHKH 1. | IlpuponHble HCTOYHHKH YIIeBOLOpomoB. I[lpwpomHelii ra3 wm momyTHele HedTsHble ra3el. Hedte m eé
YIJ1€BOIOPOAOB U UX TIPOUCXOKICHHE.
nepepabdoTka 2. | CrocoObl mepepaboTKH He(TH: MEepPeroHKa, KPEKHHT (TePMUYECKH, KaTaluTHYeCKuil), muponu3. [IpomayKTb
nepepaboTku He(pTH, WX MPUMEHEHHE B MNPOMBIIUICHHOCTH W B ObITy. KaMeHHBIN yromb M IPOXYKTHI €ro
nepepabOoTKH.
IIpakTHyeckue 3aHATHSA 2
1. | Komnexumn «Hedts» u «Yromb». O3HaKOMIIeHHE ¢ 00pa3liaMy IUIaCTMACC, Kay4yKOB M Pe3HHBL. MojienupoBaHue
MOJICKYJI YTIICBOJOPOOB U TaJIOTEHONPON3BOIHBIX.
2. | BpluncieHus MO ypaBHEHHIO XMMHYECKOW peakinuu (Macchl, 00bEMa, KOJNMYECTBA MCXOJHOTO BEIECTBA HIIU
NPOJYKTa PEaKIy 10 M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 MCXOAHBIX BEUIECTB HJIM MPOIYKTOB
peakiun).
Paszgen 3.
Kucaopoacoaepxauue
OpraHnyeckKue
cOeMHEeHMS
Tema 6. CiupTbl. ®eHO Coaep:xanue 3
1. | IlpenenbHble OAHOATOMHBIE CIUPTHL. METaHON W 3TaHON: CTPOCHHE, (PU3NYECKHE M XHMHUYECKHE CBOMCTBA JIP 1 -JIP 39
(peakunu C aKTHUBHBIMH METaJUIaMM, TaJIOT€HOBOJOpPOJAaMH, TOpPEHHWE), NpHMEHEeHHe. BoaoponmHas CBs3b. MP 1 - MP 21
JlelicTBUE METaHOIA U 3TAHOJIA Ha OPraHKU3M YeJIOBEKa. I1P 5-15, TIP
2. | MHoOroaTtoMHbIE CHUPTHL. OTHICHIVIMKONb M TIWLEPUH: CTPOCHHE, (HM3MYECKHE W XHUMHUYECKHE CBOMCTBA 17-25
(B3amMoJelicTBHE CO MIETOYHBIMI METAJUIAMH, KA4ECTBEHHAs PEAKIUs HA MHOTOAaTOMHBIE CIIUPTHI). JleficTBre Ha
opranu3M uesoseka. [IpruMeHeHne MIeprHa U STHICHIJINKOJIS.
3. | ®enon. CtpoeHne MOJIEKyIbL, (U3NIECKHE U XUMHUECKUE cBoiicTBa (heHOMa. TokcnaHOCTh (heHOMa. [IpMeHeHNEe
(enomna.
IIpakTHyeckue 3aHATHSA 1
1. | T'operne crnmprtoB. Oxwucienune dstaHona okcugaoMm wmenu(Il). BzammopeiicTBue TauMIlepUHA C THAPOKCHIOM
meau(1l).
Tema 7. Anbaeruabl. Conep:xanue 3
KapOonoBbie KHCIOTHI. 1. | Anpperuns! u KeToHbl. PopMabIerua, aueTaabIeru: CTpoeHNe, GU3NUECKUe U XMMUUYECKUE CBOICTBA (peaKuu
Croxuble 3pupsbi OKHCJIEHHS M BOCCTaHOBJICHHUS, KauCCTBEHHBIC DPEAKIMM), IMOJNYyYEHHE M TNPUMEHEHHE. AIIETOH: CTPOEHHE,
(du3nuecKre 1 XUMHYECKHE CBOMCTBA (pPeaKlMi OKHUCIICHHs U BOCCTAHOBJICHHS ), TIOJIyYEHUE U PHUMEHEHHE.
2. | OHOOCHOBHBIE Mpe/eIbHbIe KapOOHOBBIE KMCIOThl. MypaBbHHAs M YKCYCHAasi KMCJIOTBL: CTpOeHHE, (u3nueckue u
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XMMHYECKHe CBOWCTBa (CBOMcTBa, oOmme UId Kiacca KHCIOT, peakuus STepu(uKanuu), IMOIydeHHE U
npumeneHne. CTeapiHOBAs M OJICMHOBASI KUCJIOTHI KaK MPEICTaBUTEIH BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JIeHCTBHE.

3. | CaoxHble 3¢UpHI KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. ['MaAponn3 croxHbIX 3GupoB. Kupsl. ['uaponus Kupos.
IIpumenenue xupoB. buosornyeckas pojib JKUPOB.
IIpakTHYyecKkue 3aHATHS 1
1. Oxucrienue alpIeTHIOB aMMHadHBIM pacTBopoM okcuma cepebpa(l) m ruapoxcumom wmemu(Il). CaoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI.
KoHTpoabHBIe padoThl 1
1. | Konrponbnas paGora Ne2
Tema 8. YraeBoasl Copep:xanue 2
1. | YruneBoasl: cocTaB, KiacCU(pHKaIMs YrieBOAOB (MOHO-, OU- M IoJUcaxapujbl). [oko3a — mpocTerinuii
MOHOCaxapu1: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbl, (PU3NUECKHEe W XMMHUYECKHE CBOWCTBa (B3aMMOJCHCTBHE C
runpokcugoM menu(Il), oxucieHue amMMuauHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHOBICHHE, OpOKEHHE
TIIIOKO3b), HAXOXKIEHUE B MPHUPOJE, NMPUMEHeHHe, Ouosnorndeckas ponb. ®orocuHres. dpykToza Kak u3omep
TJIIOKO3BIL.
2. | Caxapo3a — MpeICTaBUTENIb JUCAXapHJIOB, TMIPOJIH3, HAXOXKICHUE B NpHUpoAe M npumeHeHue. Kpaxman u
LEJUTION03a KakK MpHUpojaHbIe moiauMepbl. CTpoeHHe Kpaxmana M Heiutono3bl. Dusnueckne W XHMHUYECKHE
CBOHMCTBa KpaxMaJia (THAPOJIN3, KAUYeCTBEHHAs PEaKIHsl C HOJIOM).
IpakTHYecKkue 3aHATHS 1
1. | B3aumoneiicTBre Kpaxmana ¢ HoqoM. BbIUHMCIEHUsS O ypaBHEHHMIO XMMHUYECKOH peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MM MPOJYKTa PEaKIUy M0 N3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOTO U3
HCXOJIHBIX BEUIECTB WM IIPOAYKTOB PEAKIINH)
Pazgen 4.
A3oTcoaepikanue
OprannvecKue
coeTMHEHHUsI
Tema 9. AMUHDI. Copepskanme 2
AMHMHOKHCI0TBI. Beakn 1. | AMuHB. MeTunaMuH ¥ aHWIMH: COCTaB, CTPOCHHE, (HU3MUECKHE H XUMHYECKHE CBOHCTBa (TOpEHHE, JIP 1 —-JIP 39
B3aMMOJICHCTBHE C BOJOW W KHCIOTaMH). AMHHOKHCIOTHI Kak aM(OTepHbIE OpPraHWYeCKHUE COCTUHEHHUS. MP 1 - MP 21
Ousnyeckue W XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha TpUMepe TIWIMHA). buomornyeckoe 3HaUYCHHE I1P 5-15, 17-25
aMuHOKMCIIOT. IlenTuasl.
2. | benku Kak TNPHPOJHBIE BBHICOKOMOJIEKYJISIPHBIE COelMHEHUs. [lepBHYHas, BTOpUYHAs M TpPETHYHAs CTPYKTypa
0esKoB. XMMHUYECKUE CBOMCTBA OEJIKOB: I'MJPOJIN3, ACHATYpallisl, KAUeCTBEHHbIC PEaKIMu Ha OeJIKH.
IIpakTHyeckue 3aHATHSA 1
1. | Jenarypanus OesikoB rpu HarpeBanuu. [{BeTHbIe peakiuu OesIKOB.
Pa3pen. S.
BbicokoMoJIeKyJIsIpHbIE
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cOeMHEHMS

Tema 10. [lnacTtmaccsl. Conep:xanue 1

Kayuyku. Bosiokna 1. | OcHOBHBIC TIOHATUS XUMHUH BBICOKOMOJEKYISAPHBIX COCTUHEHWI: MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, JIP 1 -JIP 39
CTENEHb NOIMMEPH3aluU, CPeAHsA MOJIEKyIspHas Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYIISPHBIX MP 1 - MP 21
COCIMHEHUH — TONUMepH3alisi ¢ NOJHKOHACHcAmws. [lmactMaccsl  (HONMHMATHUICH, TIOJNHIIPOIIIICH, ITP 1, ITP 2,ITP
TTOMMBUHIIIXJIOPHI, TOTUCTHPOI). HaTypanpHbI 1 cuHTeTHYeCKHe KaydyKu (0yTaJAreHOBEIH, XJIOPOIPEHOBEIA 1 5,ITP 6, ITP 9,
HM30IPEHOBEII). BookHa: HaTypagpHbIE (XIIOMOK, MEePCTh, MIENK), HCKyCCTBEHHBIE (aI[eTaTHOE BOJIOKHO, BICK032), ITP 10, ITP 18-
CHHTETHUYECKHE (KallPOH U JIaBCaH). 25

IIpakTHyeckue 3aHATHSA 1

1. | O3HakoMJIeHHE ¢ 00pa3laMy PUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB.

IIpumepHas TeMaTHKA MHIMBHYAJIbHBIX IPOEKTOB:

Boo~Noogk~wNE

[N
=

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

0.

MeKo-0noIornuecKie 3HaYeHUs] HaTPHsL.

Mertoipl OUHCTKH TPYO OT HeTenuiamoB.

MexaHn3Mbl OMOJIOTUYECKH aKTHBHBIX DJIEMEHTOB.

MuHepanbHble y100peHHsI.

MuH3apaB npeaynpexaaet: «KypeHue onacHo Jiist Balero 37J0pOBbsh».

Motommue 1 YUCTSIINE CPEACTRA.

HanoTexHOJIOTHNHN B XHUMHH.

He Tonpko B Bosie (BOJHBIE U HEBOJHBIE PACTBOPHI).

OO0HapyXeHHE HUTPATOB B PACTCHUAX.

OOHapyxeHHE TSDKENBIX METAIIIOB B PACTCHUSIX. BiusiHNe TSOKENBIX METANIIOB HA POCT U Pa3BUTHE TPOPOCTKOB.
OKHCINTENFHO-BOCCTAHOBUTEBHBIC PEAKIIHN.

OUpelleHeHI/Ie HOHOB IIMHKA, KoOaJIbTa B CTOYHBIX BOJax XHUMHYCCKOU IMPOMBIIIIJIICHHOCTH.

OmnpeneneHne KauecTBa MPOIYKTOB MUTAaHUS (KOPOBBETO MOJIOKA, CBEKETO MsCa, HATYPaJIbHOTO MEA).
OnpenencHre 00SCICYCHHOCTH OPraHU3Ma MUKPO3JIEMEHTAMH U BATAMUHAMA. BUTaMUHOIC(UIIUTHBIC COCTOSTHUS U 3a00JICBAHHUSL.
Omnpenenenne GpU3NKO-XUMHYECKHX TTOKa3aTelel MOJIOKa.

Opranunueckue y100peHus.

OcHOBaHUsI: COCTaB, CBOMCTBA U MPUMEHEHHE.

Oco0eHHOCTH XMMUYECKUX CBOMCTB JIEMEHTOB 3 B rpymniisl 1o cpaBHEHHUIO ¢ APYTUMH dlleMeHTaMu d rpyIIbL.
[TnactukoBble OKHO. 32 U IPOTUB.

[oBbImenne MpoyKTUBHOCTH KUBOTHBIX € TIOMOIIBIO CTUMYJIITOPOB POCTA, CHEIHATIBHBIX KOPMOBBIX JOOABOK.
[TomMeps! — COBpeMEHHBIE KOHCTPYKIIMOHHBIC MAaTEPHAIIBL.

[TonmMeps! B IpUpoAE U KU3HHU YETIOBEKa.

ITonuMepsl: OT HaTYpPaIBHOTO KaydyKa 0 MOJIMMEPHOTO JIEKTPOJIUTA.

ITouBa — MCTOYHMK MUTATEIbHBIX BEIECTB TSI PACTCHUM.

[IpakTHueckoe 3HaUEHNE XUMUIECKUX 3JIEMEHTOB B MEJULIUHE.

[Tpubop mi1st onpeziesieHust B BO3yXe apoB KHCIIOT.

le/IFOTOBHeHI/Ie MPOAYKTOB IMMUTAHUSA C IOMOLIBIO JKUBBIX OPraHM3MOB.
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28. Ilpumenenue brnononnmepoB B MEANIMHE.

29. Ilpumenenue [lannaaus B MemuImHE.

30. IlpupoxHble HCTOYHHKH YIJIEBOAOPOAOB M NEPCHEKTUBEI PAa3BUTHS HeTenepepadaThIBalOIIeH IPOMBIIIIIEHHOCTH.

31. TIpou3BOACTBO MHHEPAIBLHBIX MAKPO- U MUKPOYIOOPEHHUIA.

32. TIpoTHBOBHpPYCHBIE CPE/ICTBA.

33. IIpoTuBOMHGEKIIMOHHBIC CPEICTRA.

34. Peakuuu HaTpUs M KaJIUS C KUCIOPOJIOM.

35. AncopOuMOHHAst OYMCTKA CTOYHBIX BOJI.

36. AHaymu3 KayecTBa HEKOTOPBIX MPOAYKTAX.

37. AHanu3 Ka4eCTBEHHOT'O COCTaBa KeBaTeJIbHBIX PE3HHOK.

38. AHanu3 NUIIEeBBIX J00ABOK B MPOAYKTAX MUTAHMS, UX BIUSHHUE HA 37I0POBHE YEIIOBEKA.

39. AHTpOIOTeHHbIE HCTOUYHHUKH 3arpsSI3HEHHS BO3yXa Ha TEPPUTOPHH IIKOIIBI.

40. buopa3znaraemple MOJIUMEPHI — yIAKOBKA Oy IyIIero.

41. buocuHTE3 aMHHOKHCIIOT M HyKJICOTHUIOB B OPTaHU3ME.

42. burocuHTe3 JIMMUIOB B )KUBOTHBIX TKAHSX.

43. buocuHTe3 YIJIEBOJOB B OpraHH3ME.

44. Buc-dpenon, wim Bpen maacTHKOBOMN MOCYIbI.

45. ButamuH A u ero 6MoJorudeckas poib.

46. Buramus /I 1 ero 6uonornyeckas poib.

47. Buramun C u ero OHOJIOTHYECKas POJIb.

48. BrnusHEE aBTOMOOWILHOIO TPAHCIIOPTA HA YKOJIOTHIO ropoja bukuHa.

49. BrusiHre OBITOBOM XMMHUU Ha KOJIOTHIO U 370POBhE YCIIOBCKA.

50. BuusiHME MarHUTHBIX TOJICH HA BCXOXKECTh M POCT PACTECHHH.

51. BuusiHMe MUHEpaIHM3aIMK, TEMIIEPATYPhl 1 MAaTHUTHOTO TT0JISI HA 3JIEKTPOIPOBOJHOCTh BOBI.

52. BnusiHMe COMHEYHOW aKTHBHOCTH HA TIOBE/ICHHE YEJIOBEKA.

53. BimsiHuE GU3NKO-XMMHYECKUX CBOWCTB CHHTETHYECKUX MOIOIIMX CPEACTB Ha MX MOIOIIEe JICHCTBHE.

54. BrmsHue yas u Kope Ha aKTHBALNIO TPOMOOIIUTOB.

55. BrmsHWE HEPreTHYeCKNX HATUTKOB Ha JIeiicTBHE (PepMEHTOB.

56. Boma — HCTOYHHK KH3HH U 03I0POBJICHHS JTFOICH.

57. Bopna — yHuUBepcalIbHBIH OMOPAaCTBOPHUTENb.

58. 3axoH JeHCTBYIOIIMX MACC U €ro IIPUMEHEHUE B XUMUYECKOM aHalun3e.

59 M3Bneuenue HUKENS U3 CTOYHBIX BO/JI raJIbBAHUYECKOI'O MPOMU3BOJICTBA.

60. WM3yueHue MeToOM aTOMHO-aO0COPOIMOHHOM CrIeKTpOocKoNuu SKkcTparuposanus Zn, Cd, Cu u PI ¢ nomMonipo 4eTBepTHYHBIX
AMMOHHEBBIX COJICH N3 BOJHBIX PAaCTBOPOB MaJIOH KOHIEHTpalyu. [IpuMeHeHne IIOMUHECIEHIINY [Tl XAMUYECKOTO aHaJIn3a.

61. WMzyuenue npuHnmma nedcTBus MoTopa « CTeaprHOBasi MallIMHA.

62. HccienoBanue BIaKHOCTH BO3/lyXa U CIIOCOOOB €€ PeryJIMpOBaHHs.

BCEI'O: 34
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4. YCJIOBUSA PEAJIN3AIIMUA PABOYEN ITPOTPAMMBI YYEFHOI'O
HPEIMETA

Peanuzanusi nmporpamMmbl JUCIUIUIMHBI TpeOyeT HaIU4YMs y4eOHOTO KaOMHeTa
XUMUH.

[Tomenienne kaOuWHETa JOJDKHO YAOBIETBOPATH TpeOoBaHusiM CaHUTApHO-
snueMuoNornueckux npasui U HopmatuBoB (CanlluH 2.4.2. 178-02). OHO A0/15KHO
OBITh OCHAILIEHO TUIIOBBIM 000PY/JI0BaHUEM, YKAa3aHHBIM B HACTOSIIIIUX TPEOOBaHMSIX,
B TOM YHCJIE CIICIUATM3UPOBAHHON y4eOHON MEOEThI0 M TEXHUYECKUMU CPEJICTBAMU
0o0yueHHUst, JOCTAaTOYHBIMU JJI1 BBIMOJHEHUS TPeOOBaHUI K YpPOBHIO MOJATOTOBKH
yUaIIuXCS.

B kaOunere nomkHO OBITH MYJbTHUMEIUHHOE O0OpYyAOBaHUE, MPU MOMOIIU
KOTOPOTO  Y4YaCTHUKM 0Opa3oBaTeNbHOTO MpoIlecca MOTYT IPOCMAaTpUBATh
BU3yaJIbHYI0 HWH(OpMaIMIO, CO3/1aBaTh IIPE3CHTAIIMH, BUJIEOMATEPUAIIbI, HHBIC
JIOKYMEHTBI.

O6opynoBanue yueOHOTO KaOMHeTa:

—  MOCaJ0YHBIC MECTA MO KOJIMYECTBY O0yUaIOIMINXCS;

—  MeEJIOBas TpEeX4YacTHasl 10CKa;

—  aBTOMAaTU3MpOBaHHOE pabouee Mecto mpenonasarens (APMII),
000pyIOBaHHOE TMEPCOHATIBHBIM KOMIIBIOTEPOM C JIMIIEH3UOHHBIM WM CBOOOJHBIM
pOrpaMMHBIM ~ O0ECIIEUCHHEM, COOTBETCTBYIOIIMM paszjeiaM IMporpaMMbl U
MOJIKJTFOYCHHBIM K ceTH Internet v cpecTBaMu BbIBOIA 3ByKOBOI MH(GOPMAIIHH;

—  KOMIUIEKT y4eOHO-HATJISIHBIX TIOCOOHIA;

—  TIpPUHTEP.

Texauueckue cpeacTra 00ydeHUs:

—  MYJIbTUMEIUANPOCKTOP;

—  DKpaH.

Nudopmanuonnoe odecrnedyeHue 00y4eHus

Ilepeuenb pexoMeHAyeMbIX Y4eOHbIX u3aaHuii, HWHTepHeT-pecypcos,
JAOMOJHUTEIbHOM JIUTEPATYPHI.

OCHOBHBIE HCTOUYHUKH:

1. Pymutuc, I E. Xummsa. 10 kmacc: y4yeOHUK s oOmieoOpa3oBar.
opranuzauuii: 6a30Bbiii ypoBens/ I'. E. Pymsutuc, ®. I'. ®enpaman. - 7-e u3a. -
Mockaa : [Ipocsemenue, 2020. - 224 c.

Z[OHOJIHI/ITGJ'IBHLIG HNCTOYHHNKMH:
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2. Tabpuensn, O. C. Xumus. 10 knacc : yueOHHK. - MockBa: U3naTenbcTBo
«IIpocBemnienue», 2022. - 128 c¢. - ISBN 978-5-09-099531-3. Pexum noctymna:
znanium.com/catalog/product/1928188.

3.  EropoB A. C. Penerurop no xumuu .- Poctos u//l: ®ennkc, 2010.- 762 c.

4. PynakoBa A.A., COOpHHMK »5K3aMEHAalIMOHHBIX 3aJad [0 XUMHUH C
pemienuem OI'D u EI'D.- MockBa: Xut — kaura, 2019. — 704 c.

DIIEKTPOHHBIE PECYPCHI:

5.  EnmHoe okHO jJocTyna K o0pa3oBaTelbHBIM pecypcam. Pexum noctyma:
http://window.edu.ru/

6. MunuctepctBo oOpazoBanusi u Hayku PO OI'AY «DUPO» . Pexum
noctyna: http://www.firo.ru/

7. Tlopran —BceoOy4. cnpaBoyHO- MHPOPMAIMOHHBIN 00pa30BaTEILHBIHI
calT, eJAMHOE OKHO JOCTyla K oOpa3oBaTelbHBIM pecypcaMm. Pexxum pocrtyma:
http://www.eduall.ru/

8. Enunas xomnekmust [{OP: Ilpeamernas kosmekiust «Xumus» . Pexum
noctyma: http://him.1september.ru

9.  OtkpeITHI KOJIEMK: XuMus. Pexxum noctyna: http:/ wwwhemi.nsu.ru

10. Poccwuiickas anmekTponHas mkona. Pexxum nocryma: https://resh.edu.ru

11. Xumuueckuiut nopTa. Pexxum JIOCTyIIA: ChemPort.Ru
http://www.edu.yar.ru/russian/cources/chem
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMS YYEBHOI'O

KoHtpons m®  ouneska

pe3yJIbTaToOB

NPEAMETA

OCBOCHMHA

y4eOHOro  mnpeamera

OCYHICCTBIIACTCA IIPCIIOAABATCIICM B IIPOLCCCC MPOBCACHUA ITPAKTUICCKUX 3aHSATUM U

IPOBEPOYHBIX PadoT,
MHIMBUAYAIbHBIX 33/1aHUH.

TECTUPOBAHUS,

a TaKXKC BbIIIOJTHCHUA 06y‘-IaIOH_[I/IMI/IC$I

HaumeHoBaHue pa3/iesioB M TeM

HﬂaHHPYEMl)Ie pe3yabTaThbl

DopMbI M METOAbI KOHTPOJIS U
OLIEHKHU Pe3yJIbTATOB 00y4eHHs

1 2 3
Paznen 1. Teopernueckre OCHOBBI JIP 1 -JIP 39 — OIICHKA BBITIOJIHEHUS pabOTHI;
OpFaHI/I‘{eCKOﬁ XUMHUN MP1-MP21 — OIICHKA BBIIIOJIHECHUSA
[P 1-1IIP 9 HPaKTUYECKUX paboT;
— OIICHKA Pe3yJbTaTOB YCTHBIX
OTBETOB
Pazgen 2. YraneBomopoast JIP 1 -JIP 39 — OLICHKA BBITIOJHEHHUS PaOOTHI;
MP 1 - MP 21 — OIICHKA BBITIOJIHEHUS
[P 5-25 IPaKTHYECKUX PadoT;
— OIICHKA PEe3yJIbTaTOB YCTHBIX
OTBETOB
Pasnen 3. Kucnopomaconep:xarniie JIP 1 -JIP 39 — OIICHKA BBHITIOJTHEHUS paOOTH,
OpraHUYeCKHEe COeINHEHUS MP 1-MP21

ITP 5-15, ITP 17-25

— OIICHKA BBITIOJIHEHUS
MIPAaKTHYECKUX PadoT;

— OIICHKa Pe3yJIbTaTOB YCTHBIX
OTBETOB

Paznen 4. A3otcozepxkaiine opraHuuecKue JIP 1 -JIP 39 — OIICHKA BBITIOJIHEHUS pabOTHI;
COEIMHEHNUS MP 1-MP 21 — OLICHKA BBITIOJIHEHUS
[P 5-15, 17-25 NPaKTHYECKUX PadoT;
— OLIEHKA Pe3yJbTaTOB YCTHBIX
OTBETOB
Pazpnen. 5. BeicokoMonekysipHbie JIP 1 -JIP 39 — OIICHKA BBITIOJTHECHUS PaOOTHI;
COE€IUHEHUS MP 1-MP 21 — OIICHKA BBIMIOJTHEHUS
[P 1, TP 2,TTP 5, TIP 6, ITP 9, IIP | mpakTuueckux pabor;
10, ITP 18-25 — OIICHKA Pe3yJIbTaTOB YCTHBIX
OTBETOB
TAITIOY YAO «YMK» penojaaBaTeib A. A. JlyHaeBa

(MecTo paboTHhI)

(3aHMMaemasi 10JHKHOCTD)

(vHUIIIAITBI, (DAMIITHS)
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