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Pabouas mporpamma cocTaBjieHa Ha OCHOBE NMPUMEPHOUN paboyeil mporpamMmbl
cpenHero oOmero oOpa3oBaHus «XuMHs», pekoMmeHaoBaHHOUW denepanbHbIM
rOCYJIapCTBEHHBIM OIOJKETHBIM HAy4YHBIM yupexaeHueMm «MHCTUTYT cTpaTeruu
pazButus obpazoBanus» (PI'BHY «CPO») na ocHoBe 3akoHa Poccuiickoit
Oenepanuu «O6 obpazoBanum B Poccuiickoit denepanum» ot 29.12.2012 Ne 273
(pen. ot 17.02.2023); mpukaza MunucrepcTBa oOpa3oBaHus M Hayku Poccuiickoit
Oenepanuun ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «OO6 yTBepKIeHUU
(benepalibHOTO TOCYJIapPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro OOIIEero
oOpa3zoBaHus»; npukaza MuHucTepcTBa npocBelieHust Pocculickoit deaepanuu OT
12.08.2022 No 732 «O BHeceHMM U3MEHEHUH B (eaepalibHbIi TOCyAapCTBEHHBIN
o0pa3oBaTeNpHbIl CTaHAAPT CpeIHero oOmero o0pa3oBaHUsA, YTBEPKICHHBIN
npukazoMm MunucrepcTBa o0pa3oBanusi U Hayku Poccuiickoit @eneparuu ot 17 mas
2021 r. Ne 413»; npukaza Munucrepcta npocsenienuss Poccuiickon ®denepanyu ot
21.09.2022 Ne 858 «O06 ytBepxkaeHun (enepaabHOrO TMEepeyHsi Y4YeOHUKOB,
JOMYLIEHHBIX K HCIOJIb30BAHUIO MpU pealu3aldyd HMEIOUMX TOCY/IapCTBEHHYIO
aKKpeIUTalUI0 00pa30BaTENbHBIX MMPOTPAMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
o0111er0, CpeaHero oOIero o0pa3oBaHMsI OpPraHU3AlMAMH, OCYIIECCTBIISIIOIIUMHU
o0pa3oBaTeNpbHyI0  JICSITEIBHOCT W YCTAHOBJICHUS  NPENETBLHOTO  CpOKa
WCIIOJB30BaHUs UCKIIIOUEHHBIX YUEOHUKOBY; MpHKaza MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 23.11.2022 Neo 1014 «O6 yTBepxkaeHuu heaepaibHOro
rocyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO OOIIEro 00pa30BaHUs».

Opranuzanus-pa3padoTuuK: I'ocynapcTBenHoe ABTOHOMHOE
npodeccuonanbHoe o0Opa3zoBareNnbHOE YyupexaeHue UYyKOoTCKOro aBTOHOMHOIO
okpyra «Hykorckuii MHOronpomibHbi Koyuiemx» (natee FAIIOY UAO «UMKy).

Pa3zpaboTuuk:
HynaeBa A.A., npenonasarens ['AIIOY HAO «HMK».

Peructparmmonnsiit Ne COO (10) 395-26 ot 12.01.2026 r.

PexomennoBana Metonuueckum coBeroM ['AIIOY HAO «UMK». IIporokon
Neo 06 ot 13 ssaBaps 2026r.

YrBepxaena npukazom Ne Ne 01-10/36 ot 29.01.2026 1. «O6 yTBepkaeHUH
JIOKyMEHTOB 110 OpTaHU3AIMH Y4EOHOTO MPOIIECCay.



TAIIOY HAO
«UMK»

YNPABJIEHUE TOKYMEHTAIUEN

CTO CMK 4.2.01 - 2026

Juer 3/23

COJEPXXAHHUE

INOACHUTEJIBHASA 3AIINCKA
COJEPKXAHUE YYEBHOI'O ITPEJIMETA

TEMATUYECKHWH IJIAH U COIEP KAHUE

YYEBHOTI'O IPEJIMETA
YCJOBUSI PEAJIM3AIIMA PABOYEH ITPOT'PAMMBI
YUYEBHOI'O IPEJIMETA
KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOI'O IPEIMETA

CTpaHHIIA
4
13
16
21

23




. CTO CMK 4.2.01 - 2026
FAIIOY A0 YIPABJIEHUE JOKYMEHTAIIMEN

«UMK» Jucr 4/23

1. HOSACHUTEJBHAMSA 3AIIUCKA

Pabouast mporpaMmmMa cocTaBjieHa Ha OCHOBE MPUMEPHON paboueil MporpaMMel
cpenHero oOmero ooOpa3oBaHus «XHMHsS», PEKOMEHI0BaHHOM denepabHbIM
roCyJapCTBEHHBIM OIOJKETHBIM HAay4YHBIM YyupexkaeHueM «HCTUTYT cTpaTeruu
pasButus obOpazoBanus» (PI'BHY «MCPO») wa ocHoBe 3akoHa Poccwmiickoii
Odeneparun «O6 o6pazoBannu B Poccuiickoit denepammmy ot 29.12.2012 Ne 273
(pen. or 17.02.2023); npuka3za MunuctepcTBa o0pa3oBaHus U Hayku Poccuiickoi
Oenepauuu ot 17.05.2012 Ne 413 (pen. or 12.08.2022) «O6 yTBepkIeHUU
(benepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApPTa CPEAHETO OOIIero
obOpaszoBaHus»; Mpukaza MuHucTtepcTBa npocBenieHus Poccuiickoit denepanyu ot
12.08.2022 Ne 732 «O BHeceHMHM W3MEHEHW B (eaepaibHbld TrOCyJapCTBEHHBIMI
oOpa3oBaTeNbpHBIl CTaHAApPT CpPEAHEro OO0IIero oO0pa3oBaHUs, YTBEPKICHHBIN
npuka3oM MunucrepcTBa o0pa3zoBanusi U Hayku Poccuiickoit @enepanuu ot 17 mas
2021 r. Ne 413»; npukaza MunucrepctBa npocseuienus: Poccuiickoit @enepauuu ot
21.09.2022 Ne 858 «OO0 ytBepxkacHHH (enepaqbHOr0 TNepeyHs Y4eOHUKOB,
JNOMYIICHHBIX K HCIOJIb30BAHUIO MPU pealu3aliyd HMEKIIHNX TOCyAapCTBEHHYIO
aKKpeIUTalHuI0 O00pa30BaTENbHBIX MPOTPAMM HAYaJIbHOIO OOIIEro, OCHOBHOIO
o0uiero, cpenHero oOwIero o00pa3oBaHUsl OpraHU3AlMSIMH, OCYLIECTBIISIOIIMMU
0o0pa30oBaTeNbHYI0  JEATENBHOCTh M YCTAHOBJEHUS  NPENEIBbHOTO  CpOKa
MCIIOJIb30BaHUsI UCKITIOYEHHBIX YYEOHUKOBY; MpHKa3a MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoii ®enepanuu ot 23.11.2022 Ne 1014 «O6 yTBepxkaeHuu (heaepaibHOro
roCyIapCTBEHHOI0 00pa30BaTeNIbHOTO CTaHapTa CPEIHETrO OOIIETO 0OPa30BAHUY.

JlanHass mporpamma SIBISIETCS OPUEHTUPOM Il COCTABJICHHMSI pabdoOuux
MPOTPaMM, aBTOPbI KOTOPBIX MOTYT MPEAJIOKUTH CBOM MOJAX0/I K CTPYKTYPUPOBAHUIO
U TOCJIEIOBATEIbHOCTH M3Y4YEHHUs y4eOHOro Mmarepuana, a TaKkKe CBOE BHUJICHUE
OTHOCUTEJIBHO BO3MOXHOCTH BBIOOpa BapUaTUBHOM COCTAaBJISIOLIEH COAEpIKaHUS
mpeaMeTa IOMOJHUTEIBHO K 00s3aTeNIbHON (MHBAPUAHTHOM ) YACTH €TI0 COJIepKAHUSI.

OO0uas xapakTepucTHKA Yy4eOHOr0 nmpeamera

Xumuueckoe o0pa3oBaHME, TOJy4aeMOE€ BBITYCKHUKAMH CPEA-HEW MIKOJIBI,
ABJISIETCSI HEOThEMJIEMOM YacThl0 UX 00pa30BaHHOCTU. OHO CIY)KHUT 3aBEpLIAIOLIUM
ATAliOM peajiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEHW, TPHUCYIIMX I[EJOCTHOM CHUCTEME XHUMHYECKOro o0Opa3oBaHus. ITU
IIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U
oO1el KyJbTyphbl YeJIOBEKa, & TaKKe IKOJIOTMUYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 30pPOBbI0 U TpUPOJHON cpene. Peamusyercs xumuueckoe oOpa3oBaHME
yYalllUXCsl CPEeAHEN HIKOJIbI CPECTBAMU YUEOHOT0 MpeaMeTa « XUMUS», COJIEpKaHHe
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U TOCTPOCHHE KOTOPOTO OINpeAeNieHbl B MPOTpaMMe C y4ETOM CHEIU(PUKUA HAYKU
XUMUH, €€ 3HaYCHUs B MO3HAHUM MPUPOABl U B MaTepUaIbHOM >KU3HU 0OIlEeCTBa, a
TakkKe ¢ y4éToM OOIIMX IeNeld M TPUHLHUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeJiHero ooiero oopasoanusi B Poccuiickoit @enepanuu.

Lenu u 3a1a4n y4eOHOro npeaMera

Heanb:

— ajanrtanus OO0yyaroumMxcs K YCJIOBHSIM JMHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (HOPMUPOBAHME HWHTEUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CaMOCTOSATEIBHOMY TMPHUHSATHIO TPAMOTHBIX
pEIICHNII B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

— (¢opMupoBaHue Yy OOyyarolmuxcs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETCHIIN), HWMEIOMINX YyHHUBEPCAIbHOE 3HAYEHUE HJs Pa3IdYHBIX BUOB
JESITeIbHOCTU: pelIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTKM HH(pOpMaluH,
HEOOXOUMBIX 7Sl TPUOOPETEHHSI ONBbITA ACSITEIFHOCTH, KOTOPasi 3aHUMAET Ba)KHOE
MECTO B MO3HAHUM XHMHH, a TaKXKe Uil OLIEHKH C TMO3ULUNA 3KOJIOTHYECKOU
0€30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB M XMMHUECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKa U MPUPOJHYIO Cpeay;

— pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTyaIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yYarouuxcs: CIIoCOOHOCTH CAMOCTOSITENBHO MPHOOPETATh HOBBIC
3HAaHUA N0 XMMHUU B COOTBETCTBUM C >KU3HEHHBIMH MOTPEOHOCTSAMH, HUCIIOJIB30BAThH
COBpeMeHHbIe WH(GOPMAIIMOHHBIE TEXHOJOTHH JUIs MOWCKAa M aHaimu3a y4eOHOW U
HAy4YHO-TIOMYJISIPHON MHPOPMAIIUN XUMUYECKOTO COIEP KAHMS;

— (QopMmupoBaHuE U pa3BUTHE Yy OOYYAIOUIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO  MBILIUICHUs, HaOMI0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpBIE 0COOCHHO HEOOXOIUMBI, B YACTHOCTH, MPHU TUIAHUPOBAHUU U TMPOBEACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

— BOCHHTaHHWE Yy OOydYarommxcs YOeKIEHHOCTH B TyMaHHCTHYECKOU
HAIPaBJIEHHOCTH XHMMHMH, €€ Ba)XKHOM pOJIM B PELIEHUH TJI00ANbHBIX MpodsieM
paIoHaIBHOTO TMPUPOAOIOIB30BAHUSA, MOMOJHEHUS YHEPTETHUECKUX PECYPCOB H
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHUS; OCO3HAHUS HEOOXOJUMOCTU OEpeKHOIro
OTHOIICHUS K TPHUPOAEC U CBOEMY 3J0pPOBBIO, a TakKe NPHOOPETEHHUS OIbITa
UCIIOJIb30BAaHUSl TOJMYUYEHHBIX 3HAHUW JJs TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

3apaum:

— ajarTanusa 06yqa}0mnxc;1 K YCIOBHUAM JWHAMHWYHO Pa3BHUBAIOMICTOCA
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Mupa, (OPMUPOBAHHWE WHTEUIEKTYalbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEJILHOMY NPHUHSITHIO T'PaMOTHBIX
pELIEHNII B KOHKPETHBIX >KM3HEHHBIX CHUTyalUsX, CBSA3aHHBIX C BEIIECTBAMH M HMX
IPUMEHEHUEM;

— ¢opMupoBaHue Yy OOy4aromMXcs KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAIbHOE 3HAYCHWE JJIS pa3JIMYHBIX BHJIOB
JESTeIbHOCTU: pEIIeHUs MpoOjeM, MOUCKa, aHalu3a U 00paboTku HH(OpMAaIHH,
HEOOXOUMBIX NI IPUOOPETEHHS OMbITA AESITEIIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE
MECTO B IIO3HAHMM XUMHUHU, a TaKXKe JUIsl OUEHKH C TO3UMUUH 3KOJIOTMYECKOU
0€30MacHOCTH XapaKTepa BIWSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPraHU3M
YeJI0BEKa U MPUPOJIHYIO CPEAY;

— pa3BUTHE NO3HABATEIBHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcs: CoCOOHOCTH CaMOCTOSITENBHO MPHUOOPETATH HOBBIC
3HAaHUA N0 XMUMHUU B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSMH, MCIIOJIb30BATh
COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTMU JJIA MOUCKA W aHaiu3a ydyeOHOU u
HAy4YHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COJIEPKAHNUS;

— (QopMmupoBaHUE U Ppa3BUTHE Y OOYYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO  MBIIUICHUS, HaOMIOAATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOJIUMBI, B YACTHOCTH, NP IJIAHUPOBAHUU U NPOBEACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

— BOCHHMTaHHE Yy O0OydYarommxcsi YOEeKIEHHOCTH B T'yMaHUCTHUECKOMN
HaIpaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJM B pEUIEHUH TJOOAIBHBIX MpPOOJIEM
PalMOHAIIBHOIO TPHUPOAOIIOIB30BaHNUsA, IOMOJIHEHHUS YHEPIETUYECKUX PECYpCOB H
COXpaHEHUs MPHUPOJHOTO PABHOBECHS; OCO3HAHUS HEOOXOJUMOCTU OEpeKHOIo
OTHOIIEHUS K MPHUPOAE U CBOEMY 3/I0pPOBbIO, a TaKke NpPUOOPETeHUs OIbITa
WCIIOJIb30BAaHUSI TOJYYEHHBIX 3HAHWM Ji MPUHATUS TPAMOTHBIX PEIICHUA B
CUTYAaLMSX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMU;

— (QopMmupoBaHUE CHUCTEMBbl XMMHYECKUX 3HAHUW KaK BaKHEUIIeH
COCTAaBJISIFOIIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOW JIexKar
KJIIOUEBbIC MOHATUA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE S3bIKA
HAayKd, YCBOGHHE M  MOHUMaHHE  CYIIHOCTH  JOCTYNHBIX  00OOICHMI
MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHHE C MCTOpUEH HUX pa3BUTUA H
CTaHOBJICHHS],;

— (opmupoBaHHe U pa3BUTHE NMPEACTABICHUI O HAYYHBIX METOAaX MO3HAHUS
BEILIECTB M XHUMHYECKUX pEaKUUi, HEOOXOAUMBIX [JIsi MPUOOPETEHUS YMEHHM

OPUCHTHUPOBATLECA B MHPC BCHICCTB U XHUMHYCCKHX HBHCHHﬁ, HUMCIOINIMX MCCTO B
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YNIPABJIEHME JOKYMEHTAIIUEN

IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

pa3s

BUTHUC YMCHI/Iﬁ 1 CII0CcO00B ACATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIOI[CHI/I€M

U OOBSICHCHHEM XHMHYECKOTO DKCIIEPUMEHTA, COOJIIOJICHUEM TMPAaBHII 0€3011acHOTO

oOpaiteHusl ¢

BCIICCTBAMM.

HJIaHpreMLIe pe3yJabTAaTbl 0OCBOCHUS y‘l€6HOI‘O npeamerTa

pe3)I§I(;>HTI:TOB ILnanupyembie pe3yJbTAThl OCBOCHHS NpeaMeTa BKIKYAIOT:
JINYHOCTHBIE pPe3yJIbTaThI

JIP 1 OCO3HaHUE OOYYAIOIIMMHUCS POCCHUHUCKOM TPAKIAHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH M CaMOOIIPEIETICHUIO

JIP 2 HaJM4YMe MOTHBAITUU K O0YUYEHUIO

JIP 3 LIEeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUM JHMYHOCTH HA OCHOBE
KJIIOYEBBIX IIEHHOCTEH M UCTOPHUECKUX TPAaIULIUi 0a30BOM HAYKH XUMUHU

JIP 4 TOTOBHOCTh M CIOCOOHOCTh OOYy4arolIUMXCsl PYKOBOJICTBOBAaTbCS B CBOEH
JESTeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHM, MPHUCYIIMMHU LEJIOCTHOM
CUCTEME XMMHUECKOTro 00pa3zoBaHusl

JIP 5 HaJIM4ue MPaBOCO3HAHUS 3KOJIOTUYECKON KYJIBTYpPbl U CIIOCOOHOCTU CTaBUTH LIENIN

" CTPOUTD JKMU3HCHHBLIC I1JIaHbI

['paxxnaHckoe B

OCIIMUTAHUC

JIP 6

OCO3HaHMs OOYHYAIOUIMMUCA CBOMX KOHCTUTYLMOHHBIX MpaB U OOS3aHHOCTEH,
YB2)KEHUs K 3aKOHY U IIPABONIOPSAKY

JIP 7 IIPEACTABJICHUS O COLMAIIBHBIX HOPMaX M IIPABUJIAX MEXKIMYHOCTHBIX OTHOLICHUHN
B KOJUICKTHBE

JIP 8 TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIbHOCTH IPU CO3JaHUU Y4EOHBIX
MIPOEKTOB, pPEIICHHH YYEOHBIX W I[IO3HABATENBHBIX 3aJad, BBINOJHECHUH
XUMUYECKUX DKCIIEPUMEHTOB

JIP 9 CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI

APYTUX MMPU aHAJIN3C PA3JIMIHBIX BUIOB yqe6H017I JACATCIIbHOCTHU

[TaTpuoTH4EeCKOE BOCIIMTAHUE

JIP 10

[EHHOCTHOT'0  OTHOIIEHUS
OTE€YECTBEHHON XUMUN

K HCTOPUIYCCKOMY n HayYHOMY HaCJICanro

JIP 11

yBaXEHMs] K Tpoleccy TBOpUecTBa B 00JacTM TEOPUM U MPAKTHYECKOIO
IIPUMEHEHHs] XUMUU, OCO3HAHUsA TOTO, YTO INOCTH)KEHHS HAyKHU €CThb PEe3yJbTar
JUINTEIbHBIX ~ HAONIOIEHUH, KPONOTIMBBIX OSKCHEPHUMEHTAJbHBIX IOHCKOB,
IIOCTOSIHHOT'O TPYZA YYEHBIX U IPAKTUKOB

JIP 12

HHTEpPCCa W MO3HABATCJIBbHBIX MOTHUBOB B IIOJTYYCHHMHU M ITOCICAYIOIIEM aHAINU3C
I/IH(I)OpMaI_[I/II/I 0 ICPEHOBBIX JOCTHUIKCHUAX COBpCMCHHOfI OTE€YECTBEHHON XUMHUH

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHUE

JIP 13 HPABCTBEHHOT'O CO3HAHUSI, ITUUYECKOTO MOBEICHHUS

JIP 14 CIIOCOOHOCTH OIIEHUBATh CUTYaIlMH, CBS3aHHBIC C XHMUYECKUMH SIBJICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HAa MOPATbHO-HPAaBCTBEHHbIE
HOPMBI U IIEHHOCTH

JIP 15 TOTOBHOCTHU OLIEHUBATH CBOE IOBEJICHUE U IMMOCTYNIKM CBOMX TOBAPUUIEH C O3ULIAN

HPAaBCTBCHHLIX U IIPABOBBIX HOPM M OCO-3HAHUC IMOCJIEACTBUI ATUX IMOCTYIIKOB

PopMHpOBaHUs KYJIbTYPHI 3I0POBbsI

JIP 16

MMOHUMAaHUS IIEHHOCTEH 340pPOBOI'O 1 0e30I1acHOro O6p3.33. KHU3HHU

JIP 17

HE0OXOJIMMOCTH OTBETCTBEHHOTO OTHOUIEHMSI K COOCTBEHHOMY (PH3MYECKOMY U
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MICUXUYECKOMY 3/I0POBbIO

JIP 18 coOmroieHnsi TpaBuil  Oe30macHOro oOpalieHuss ¢ BEIIeCTBaMH B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYJIOBOM ACATEIBHOCTH

JIP 19 MMOHUMAaHUS [IEHHOCTH MPaBUJI MHAMBHUIYAIBHOTO U KOJUIEKTUBHOTO 0€3011acHOTO
IIOBE/ICHUS B CUTYaLMSIX, YTPOXKAIOIIKX 30POBBIO U JKU3HM JIHOJEH

JIP 20 OCO3HAHUS TIOCJICICTBHA W HENPUATHS BPEIHBIX TPUBBIYEK (YyHOTPEOJICHHS

QJIKOT0J1s1, HAPKOTUKOB, KypeHusi)

TpynoBoe BOCIIUTaHKE

JIP 21 KOMMYHUKATHBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIEA0BATEIHCKOM
NESTEIbHOCTH, OOILIECTBEHHO IIOJE3HOH, TBOPUECKOM M  JIpyrux BHOaX
JESTEIIbHOCTH

JIP 22 YCTAaHOBKHM HAa AKTUBHOE y4YaCTHE B PELICHHUM NPAKTUYECKUX 3a7a4 COLUAIBHON
HaMpaBJICHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI)

JIP 23 MHTEpeca K MPaKTHUYECKOMY M3YUYCHHIO MPO(ECcCHii pa3InyHoOTo pojia, B TOM YHCIe
HAa OCHOBE NPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMUU

JIP 24 YBAKEHUS K TPYAY, JHOJSIM TPYJIa U PE3YJIbTATAM TPYIAOBOU AESATEIBHOCTH

JIP 25 TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYaJbHOU TPAeKTOPUU 0Opa3oBaHMUS,

Oynymieit mpodeccuu M peann3aii COOCTBEHHBIX KH3HCHHBIX IUIAHOB C YUETOM
JTUYHOCTHBIX HHTEPECOB, CIMOCOOHOCTEH K XMMHH, WHTEPECOB U MOTpPeOHOCTEMH

obmecTBa

DKOJIOrM4eCKOe BOCIIMTAHUE

JIP 26 9KOJIOTUYECKU LeecO00pa3HOro OTHOIIEHUS K MpHUpPOJEe, KaK HCTOYHHKY
CYIIIECTBOBAHMS )KM3HU Ha 3emiie

JIP 27 [IOHMMaHMs TJ00aJbHOrO  XapakTepa JSKOJIOTMYECKMX MpoOieM,  BIUSHUS
SKOHOMHUYECKHX ITPOLIECCOB HA COCTOSIHUE IPUPOJAHON U COLMAIIBHON CPEbI

JIP 28 OCO3HaHMs HEOOXOIMMOCTH HCIOJb30BaHUS JOCTHKEHUH XUMHUM JUI PELICHUs
BOIIPOCOB PallMOHAIBHOIO PHUPOAOIIOIb30BAHNUS

JIP 29 AKTUBHOI'O HENPUATHUS NEHUCTBUM, MPUHOCAIIMX BPEd OKPYXKaroLEH NPUPOIHOU

cpeac, yMEHUA IMPOTrHO3UPOBATH H€6J’Ial"0HpI/I$ITHI>IC OKOJIOTHYCCKHE ITOCIICACTBUA
IMpECAIPUHUMACMBIX HeﬁCTBHﬁ 1 IpCAOTBpallaTh UX

JIP 30 HAJIMYUST PA3BUTOrO SKOJOTHYECKOTO0 MBIIUIEHUS, A3KOJOTMYECKOW KYJIbTYPHI,
OIIbITA JIeITeIbHOCTH 9KOJIOTUYECKOM HaIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI UMU B ITO3HABATEJIbHOW, KOMMYHUKATUBHON M COLUAIBHOM
MPAKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTHUU

xemoobuu

IleHHOCTH HAYyYHOT'O NMO3HAHUS

JIP 31 c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsI HAYKH U OOIIECTBEHHOM MPaKTHKH

JIP 32 MOHUMAaHMs CelM(PUKY XUMUHU KaK HAayKH, OCO3HaHMs e€ poiu B (OPpMHUPOBAHUU

PaIMOHAIBLHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUM IEIOCTHOTO IMpEACTaBIeHUs 00
OKPY’KaloIlleM MHpE KaK O €IMHCTBE MPUPOABI M YEIOBEKAa, B IIO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH M PELIEHUH MpOoO0JIeM COXpaHEHUs MPUPOIAHOIO
paBHOBECHS

JIP 33 yOEKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JIJIsl COBPEMEHHOW LMBUIIM3ALUMU: B
e€ TYMaHHCTHYECKOM HampaBIEHHOCTH M BaXXHOM POJM B CO3JaHUU HOBOH 0a3bl
MaTepUaIbHOU KYJIbTYpBI, PEIIEHUH TTI00aIbHBIX IPOOJIEM YCTOHYMBOIO Pa3BUTUSA
YeJIOBEYECTBA — CHIPbEBOM, HHEPreTUYECKOM, IHUIIEBOW M 3KOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTUHU MEIUIMHBI, 00€CIIEYEHUH YCJIOBUHM YCIIEUIHOTO TpyJa
Y 9KOJIOTMYEeCKH KOM(MOPTHOH JKU3HU KaXKJOT0 YJieHa 00IIecTBa

JIP 34 €CTECTBEHHO-HAYYHON I'PAMOTHOCTH: NMOHMMAaHUs CYIIHOCTH METOAOB MO3HAHUA,
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HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOIh30BaTh MOTy4acMbIe
3HaHMUA JJIs aHajdu3a W OOBSICHEHUS SBJICHUNM OKpYXKalolero Mupa u
MPOUCXOJSIIIMX B HEM N3MEHEHU I

JIP 35 YyMEHHUS JeaTh OOOCHOBaHHBIEC 3aKJIIOUYCHHUS Ha OCHOBE HAy4YHBIX (DAKTOB H
HMMEIOIIMXCS TAHHBIX C LIEJIBIO MOJYUYEHHUs JOCTOBEPHBIX BHIBOJIOB

JIP 36 CITOCOOHOCTH CaMOCTOSITEJILHO HMCIIOJIB30BaTh XUMUUYECKUE 3HAHUS JJISA PEIICHHS
po0JIeM B peallbHBIX )KHU3HEHHBIX CHTYAITUSIX

JIP 37 HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON EATEIIbHOCTH

JIP 38 TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00Opa30BaHMUIO U CaMOOOPa30BaHUIO,
K AaKTUBHOMY [IOJIy4YEHUIO HOBBIX 3HAaHMM 1O XUMHUU B COOTBETCTBHH C
YKU3HCHHBIMH ITOTPEOHOCTIMHU

JIP 39 MHTEpeca K OCOOCHHOCTAM Tpyda B pa3iIW4HbIX cdepax MpodeccuoHaIbHON

JCATCIIBHOCTH.

MeTal’[pe}IMeTHble PeE3yJdbTaThbl

OBJ'Ia,I[eHI/IC YHUBCPCAJIbHBIMHA ITI03HABATCJIbHBIMHA HeﬁCTBHHMH

ba3osBrle jornyeckue neiCcTBUA

MP 1 CaMOCTOSITENILHO ()OPMYJIMPOBATH U aKTYaJIM3HPOBATH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh

MP 2 ONpEAENATh LEJIU JEATEIbHOCTH, 3aJaBas IapamMeTppl W KPUTEpUU HX
JOCTHKEHHMSI, COOTHOCHUTD PE3YJIbTaThl IECATEIBHOCTH C IIOCTABJICHHBIMU LIEISIMU

MP 3 HCIIONIB30BAaTh IIPU OCBOCHUM 3HAHUU HPUEMBI JIOTMYECKOTO MBIIIJICHU —
BBIICIIATh XapaKTEpHbIE NPU3HAKU MOHATHM M yCTaHABIMBAaThb UX B3aUMOCBS3b,
MCIIOJIB30BATh COOTBETCTBYIOIINE IMOHATHS JJIs1 OOBSICHEHUS OTACTBHBIX (PaKTOB H
SBJICHUI

MP 4 BBIOMPATh OCHOBAaHUS W KPUTEPUH Ui KIACCH(HUKAIMKA BEIIECTB U XUMHUYECKHX
peakui

MP 5 YCTaHABJIMBATh IPUYMHHO-CICACTBEHHBIE CBA3U MEXKY N3YYaEeMbIMU SIBJICHUSIMHU

MP 6 CTPOHTH JIOTHYECKHE PACCYKACHUs (MHIYKTUBHBIC, ICIyKTUBHBIC, 10 aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M IPOTHBOPEYUS B PACCMATPUBAEMBIX SBJICHUSX,
(G opMyIMpPOBATH BBIBOJBI U 3aKJIIOYESHUS

MP 7 IIPUMEHATH B IIPOLECCE II03HAHMUS UCIOIB3YEMbIE B XUMHUM CUMBOJIMYECKHUE

(3HaKOBBIE) MOJIENHU, MPEOOPA30BBIBATH MOJEIbHBIE MPEACTABICHUS — XMMUYECKUIA
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMmysa, YypaBHEHHE XUMHUYECKOU
peakiMu — TMpH PELICHUH Y4YeOHbIX I03HABaTEIbHBIX M NPAKTUUYECKUX 3a/ad,
MPUMEHSTh Ha3BaHHBIE MOJICIHHBIC MPECTABICHHS IS BBISBJICHHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMbIX BEIIECTB M XMMHUYECKUX PeaKLUi

Ba3oBeIe nccienoBaresCcKue J€UCTBUS.

MP 8

BJIAZICTb OCHOBAMHU METOJOB HAYUHOTI'O MO3HAHUW BEHICCTB U XUMHWYCCKUX peaKI_II/Iﬁ

MP 9

dbopMynupoBaTh LENU U 3aJa4d KCCIEIOBaHUS, HCIOIb30BaTh MOCTABICHHBIE U
CaMOCTOATENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS M OCHOBBI JIJIs1 OPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHUI

MP 10

BJaJleTh ~ HAaBbIKAMHM  CAaMOCTOATENBHOTO  IUJITAHUPOBAHUS M NPOBEICHHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOII0IaTh 32 XOA0M
Ipolecca, CaMOCTOATENbHO IPOTHO3UPOBATh €ro pe3yibTaT, (hopMyIupoBaTh
000011eHHS ¥ BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEA0BAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOAETAHHOM padoTe

MP 11

MpuoOpeTaTh  OMBIT  YYEHUYECKOW  HMCCIEAOBATEIbCKOM W MPOEKTHOU
NeSITeIbHOCTH, TMPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MTIOMCKY METOJOB PpEIICHHs] MNPAKTUYECKUX 3a]a4, NPHUMEHEHUIO pPa3JIM4yHbIX
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‘ METOJO0B ITIO3HAHUA

Pabota ¢ nadopmanmeit

MP 12

OPHEHTUPOBATHCS B PA3TUYHBIX MCTOUYHUKAX MHPOpPMALUU (HAYYHO-TIOMYJISpHAsS
auTepatypa XMMHUYECKOIO  COJIEpXKaHMs, CIPAaBOYHbIE IOCOOMs, pecypchbl
WutepHera), aHanu3upoBaTh HWHPOPMALMIO pa3IMYHBIX BHIOB H  (opm
IIPECTaBICHMUS, KPUTHYECKH OLICHUBATH eé JIOCTOBEPHOCTh u
HENIPOTUBOPEUYMUBOCTh

MP 13

(bOopMyIHUpPOBATH 3aIPOCHI U IPUMEHSATH Pa3INYHBIE METOJIBI ITPU MOUCKE B 0TOOpe
uHbopManuy, HeOOXOAMMOM Ui BBIOJHEHHS Y4YEOHBIX 3a/1a4 ONPEAEIEHHOTO
THUIA

MP 14

HpI/IO6peTaTB OIIBIT HCIIO0JIb30BaHMUA I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTHH U PA3JIMYHBIX ITIOMCKOBLIX CUCTCM

MP 15

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (hOpMy MpelcTaBieHUs] UHGOpMALUU
(cxembl, rpadMKy, JUArpaMMBbl, TAOJIHIIbI, PUCYHKH H T. 11.)

MP 16

HCIOJb30BaTh HAYYHbIN S3bIK B KayeCcTBE CPEACTBA NMPH paboTe C XUMHUYECKOU
uHbOpManKel: TPUMEHITh MEXIpeAMETHbIE ((PU3NUECKHe U MaTeMaTHUECKHUE)
3HAaKM U CUMBOJIBL, (hOpMyJIbl, a00peBUATYpbl, HOMEHKJIATYPY

MP 17

HCIIOJIB30BaTh u HpeO6pa3OBI>IBaTI) 3HAKOBO-CHMBOJIHNYCCKHEC cpeacrsa
HarjiiaJHOCTH

OBJIaIleHI/Ie YHHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMHU I[CflCTBI/I?IMPI

MP 18 3aJjaBaTh BOIIPOCHl IO CYIIECTBY OOCY)XJaeMOH TeMbl B XOJ€ AWanora u/wiu
IMCKYCCHH,  BBICKa3blBaTh  HJEH, (OPMYyIHpOBaTH CBOM  IPEIJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEUIOKEHHOM 3a1a4u

MP 19 BBICTYIIaTh C MpPE3CHTAUUEed pe3yJbTaTOB II03HABATEIBHOU JACSATEIBHOCTH,

MTOJIyYEHHBIX CAMOCTOSITEIbHO UIIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUU
XMMHYECKOI0 3KCIEPUMEHTa, MPAKTUUYECKOM pabOThl MO MCCIIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaau3aluu y4eOHOro MpoekTa u (OpMyIHpOBaTh BHIBOIBI
[0 pe3yJbTaTaM HPOBEAEHHBIX HCCIIEOBAHUM MyTEM COTJIaCOBaHMS MO3UIMUHI B
xoze 00Cy>aeHus1 1 0OMeHa MHEHUSIMU

OBJ'Ia,I[eHI/Ie YHHUBCPCAJIbHBIMU PETYJIATHBHBIMU JEUCTBUSIMU

MP 20

CaMOCTOSITEJIbHO  IUIAHUPOBaTb U OCYLIECTBISATh CBOK  I[10O3HABAaTEIbHYIO
NESATENIBHOCTD, ONpeneNsas €€ LeNM W 3aJadd, KOHTPOJMPOBATH U IO Mepe
HEOOXOUMOCTH KOPPEKTHUPOBATh IpeajaraéMblii ajlropuT™M JAeMCTBUM Hpu
BBIMOJIHEHUM Y4YEOHBIX M HCCIEJOBATENIbCKUX 3a/lad, BBIOMpaTh Haumbosee
3¢ (}eKTUBHBIA CNOCOO0 MX peHIeHHs C Y4YETOM IMOJIy4eHHsI HOBBIX 3HAHHUHM O
BELIECTBAX U XUMHUYECKUX PEAKLIUAX

MP 21

OCYHICCTBIIATE CAMOKOHTPOJIb CBOCH JACATCIIBHOCTH Ha OCHOBE CaMoOaHallku3a Hu
CaMOOIICHKH

Hpe}IMeTHble pe3yJbTaThbl

ITP 1

c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O XUMUYECKOI COCTABIAIOLIEH €CTeCTBEHHO-
HAay4yHOM KapTHUHBI MHpa, pPOJIM XUMUU B TIO3HAHMM SIBICHUHW MNPUPOABI, B
(GOpMHpPOBAaHUM MBILIUIEHUSI W KYJbTYPbl JHMYHOCTH, €€ (yHKIHMOHAIbHON
IrPaMOTHOCTH, HEOOXOAUMOM /JIsl pelIeHUs] TPAKTUUECKUX 3a7jad U HKOJIOTMYECKU
000CHOBaHHOI'0 OTHOLIEHUsSI K CBOEMY 370POBbIO U PUPOJHOI cpesie

[P 2

BJIa/ICHUE CUCTEMOH XUMHYECKHX 3HaHUH, KoTopas BKJIIOYAET:
OCHOBOIOJIArarolue TMOHATHS (XMMHYECKMH JJIEMEHT, aTOM, »JJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTYpHast ¢dopmyna (pa3BEpHyTas M COKpallEHHas), MOJb, MOJSpHas
Macca, MOJIApHBIA OOBEM, YTIIEpOAHBIM CKeleT, (QyHKIMOHANbHAs Tpymia,
pajMKall, U30MEpUsi, U30MEPHI, TOMOJIOTMUECKUN psAJl, TOMOJIOTH, YTIJIEBOJOPOIbI,
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KHCIIOPOJI- M a30TCOJAEPIKALUE COEAMHEHMS, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSTMHEHNS)

IP 3

TEOpUU U 3aKOHBI (TEOpUsl CTPOEHUs opraHmdeckux semecTB A.M. bytieposa,
3aKOH COXPaHEHUsl MacChl BEIIECTB)

I1P 4

3aKOHOMCPHOCTH, CHUMBOJIMYCCKUH SI3BIK XUMHHU

IP 5

MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IIOHMMAHWS INPUYMHHOCTH U
CHCTEMHOCTH XMMHYECKHX SIBIICHHH, (PaKTOJIOTHMYECKHE CBEICHUS O CBOICTBax,
COCTaBe, IMOJYYEHUHM U O€30MaCHOM HCIOJIb30BAHUU BAKHEHIINX OPraHMYECKHX
BELIECTB B ObITY M NPAKTUYECKOM EATEIBHOCTH YEIOBEKA

ITP 6

cOPMUPOBAHHOCTh YMEHHUW BBIABISATH XapaKTEPHBIC TPU3HAKH TIOHSATHUH,
YCTaHABIUBATh UX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOLIUE IOHATHUS IPHU
ONMCAaHUM COCTaBa, CTPOEHHUS M IPEBPALICHUN OPraHUYECKUX COEAUHEHHI

I1P 7

C()OPMHUPOBAHHOCTh yYMEHUH UCMOJNB30BaTh XUMHUYECKYH) CHMBOJMKY JUIs
COCTaBJICHUS] MOJIEKYJIAPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpPAIIEHHOM)
(dbopMys1 OpraHMYEeCKUX BEIECTB U YPaBHEHUH XUMUYECKUX peaKIMii

I1P 8

HU3roTaBJIMBATb MOACIIU MOJICKYJ OPraHUYCCKUX BCHICCTB JIA HWIIIIOCTPALMU HUX
XUMHUYCCKOI'O M INPOCTPAHCTBCHHOI'O CTPOCHUA

I1P 9

cOPMUPOBAHHOCTh YMEHUW yCTAHABIMBATH MPUHAMICKHOCTh HW3yUYECHHBIX
OpraHMYEeCKUX BELIECTB [0 HUX COCTaBYy U CTPOCHHUID K OIPEACIEHHOMY
KJIacCy/TpyIme COeOUHEHUH (YTIIEeBOJOPOIBI, KHUCIOPOA- W a30TCOAEpIKaIlne
COEJIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COSTUHEHUS])

I1P 10

naBaTh UM Ha3BaHus 10 cucremarnueckoir HomeHkinatype (IUPAC), a Takxke
MIPUBOJIUTH TPUBHAJIbHBIE Ha3BaHUS OTAEIBHBIX OPraHMYECKHX BELIECTB (ITUIICH,
MPOINUJICH, alleTWJICH, OTWICHIVIMKOIb, TIUICPUH, ¢GeHOoN, (OopMabIeru,
aleTanpJeru], MypaBbHHas KHUCJIOTa, YKCyCHas KHCIIOTa, OJEHHOBas KHUCIOTa,
CTeapuHOBAs KMCJIOTA, MII0K03a, PPyKTO3a, KpaxMall, LeJUTFJI033, TIIUIHH)

IP 11

C(OPMHUPOBAHHOCT ~ YMEHMS  ONpPENENATh BHUIbl XUMHMUYECKOW CBSI3U B
OpPraHMYECKUX COEAMHEHUSX (OAMHApPHBIE U KPaTHbIE)

ITP 12

chOPMUPOBAHHOCTh ~YMEHHUS TMPUMEHATh TIOJOKEHUS TEOPUH  CTPOCHUS
opranndeckux BemectB A.M. BytiepoBa st 00bsICHEHHS] 3aBHCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOCHHUS

ITP 13

3dKOH COXpPaHCHH MACChI BEIICCTB

I1P 14

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh COCTaB, CTpOeHUE, QU3HYECKUE U
XUMUYECKHE CBOMCTBA THUIIMYHBIX MPEACTaBUTEIECH Pa3IMYHBIX  KIACCOB
OpraHWYECKUX BEIIECTB (METaH, 3TaH, ITHJICH, MPOMUJICH, alleTHJIeH, OyTaJueH-
1,3, metunOyranueHn-1,3, 6eH3071, METaHON, 3TaHOI, STHUJICHIJIMKOb, TIUIEPHH,
(dbeHon, aneranbAeTU]l, MypaBbUHAas W YKCYCHas KHCIJIOTHI, TJIFOKO3a, Kpaxmal,
1[EJUTI0JI032, AMUHOYKCYCHAsI KUCIIOTa)

[P 15

HIUTIOCTPUPOBATH FCHCTUYCCKYIO CBA3b MCKOY HUMH YpaBHCHUSIMHU
COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKL[I/Iﬁ C HCIIOJIB30BAHUCM CTPYKTYPHBIX

hopmy

ITP 16

c(hOpPMUPOBAHHOCTh yMEHHSI XapaKTepU30BaTh HWCTOYHUKHU YTIIEBOJOPOTHOTO
Ceipbst (HedTh, TPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TepepaboTKu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKu

1P 17

chOpMUPOBAHHOCTh YMEHHH MPOBOJAWTH  BBIUHUCICHUS TI0 XHUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WM MPOIYKTa
peaKkmuy IO HM3BECTHBIM Macce, O0BEMY, KOJWYECTBY OJHOTO M3 MCXOIHBIX
BEILIECTB WJIM IPOJIYKTOB PEAKILIUH )

I1P 18

c(hOpMUPOBAHHOCTh YMEHHUH BIIaJIeTh CHCTEMOW 3HAHMK 00 OCHOBHBIX METO/JaxX
HAYYHOI'O0 TIO3HAHUS, HCHOJIb3YEMBIX B XHMMHUU IPU M3YYECHHH BELIECTB U




TAIIOY HAO
«UMK» JIuer 12/23

. CTO CMK 4.2.01 - 2026
YIPABJIEHUE JOKYMEHTAIIMEN

XUMUYECKUX SIBJICHUH (HAOJII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOCIUPOBAHNUE),
UCIIOJIb30BAaTh CHCTEMHbIE XUMHUYECKHE 3HAHWS [UIsl NPUHATHS pElIeHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHHEM

ITP 19

c(OpPMUPOBAHHOCTh YMEHHI COOJIFOJIaTh MpaBWIA IOJIH30BAHUS XHUMHUYECKOM
MOoCyZI0i U J1labopaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe IpaBuja OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU IO BBIMOJHCHUIO JTaOOPATOPHBIX
XUMHUYECKHUX ONBITOB

ITP 20

cOPMUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBINOJHATh  XUMHUYCCKUN
AKCIIEPUMEHT (IIPEeBpAICHHs] OPraHUYECKUX BEUIECTB NPU HArpeBaHUH, MTOJIy4eHHE
STUJEHA M U3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIUU OPraHUuYECKUX
BEUIECTB, JCHATypalus OCIKOB IpPH HArpeBaHUU, LIBETHHIE peakiuu OElKOB) B
COOTBETCTBUM C INIPaBWJIAMU TEXHUKH O€30MACHOCTH IIpM OOpalleHUH C
BeUIECTBAMH U J1a0OpaTOPHBIM O00OPYJOBAaHHMEM, MPEACTABIATH PE3YyJIbTaTh
XUMHUYECKOTO SJKCIEpPUMEHTa B (opMe 3aluCHh YpPaBHEHUU COOTBETCTBYIOIIHUX
peakiuii 1 GopMyIUpPOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB

I1P 21

cOPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHM  aAHAIM3HPOBATh  XUMHYECKYIO
nHGOpMaILIKIO, OJIyYaeMy0 U3 pa3HbIX ucTouHukoB (CMU, UnaTepuert u ap.)

I1P 22

c(hOPMHUPOBAHHOCTH YMEHU coOroaaTh npaBuia 9KOJIOTUYECKU
1enecoo0pa3Horo MoBeACHHUS B OBITY M TPYJOBOM JIEATENbHOCTH B LEJAX
COXPAHEHUS CBOETO 3I0POBbSI U OKPYKAIOIIEH TPUPOJHON CPEbI

I1P 23

OCO3HAaBaTh OINACHOCTb BO3JCHCTBHUS HAa JKUBBIE OPraHU3Mbl OIPEACIEHHBIX
OpPraHMYECKUX BEIIECTB, IOHUMas cmblcn mnokasarens [IJIK, mnoscHate Ha
IpUMepax CrocoObl YMEHbIIEHUS U MPEAOTBPAILEHUS UX BPEIHOIO BO3JEHCTBUS
Ha OpraHu3M 4ejI0BEKa

I1P 24

JJIA 06yqa10n11/1xcs1 C OrpaHM4YC€HHBIMHM BO3MOXHOCTSAIMHU 3JO0POBbA: YMCHHC
INPUMCHATL 3HAHHA 00 OCHOBHBIX AOCTYIHBIX MCTOHAaX IIO3HAHHA BCLICCTB U
XUMHYECKHNX SIBJICHUN

ITP 25

JUI CJIENBIX M cAa0OBHIAIIMX OOYyYaroIUXcs: YMEHHE HCIIOJIb30BaTh pesbedHO
TOUEYHYIO cucTteMy ob6o3HaueHui JI. bpaiins s 3anucu XuMHYECKUX Gopmy.

MecTo yueOHOro npeamera B yueOHOM IIaHe
B cucreme cpeanero oOmiero oOpazoBanusi « XuMus», uzydaemasi Ha 6a30BoM

YPOBHEC, IIpU3HAHA 00s3aTeJIbHBIM y‘lC6HBIM npeaMEeToOM, BXOIAAIIMM B COCTAaB

npeaMmeTHoi obnactu «EcrectBennble Hayku». Ha msyuenue xypca B 10 kimacce B

y4ueOHOM I1aHe oTBoauTcs 34 vaca B roay (1 yac B Heneno).
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2. COAEP KAHUE YYEBHOI'O IIPEIMETA

Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYECKOH XUMUM

Tema 1. IIpeamer opranudeckoii xumuM. Teopusi XMMHMYECKOro CTPOEHHS
OPraHuYecKuX coeIuHeHu

[IpenMer opraHMYecKoW XWMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYECHHUE B MOJYUYEHUHU
HOBBIX BEIIECTB U MaTepuasioB. Teopusi CTpoeHUs: opraHuyeckux coeauHenuit A. M. bBytieposa,
€€ OCHOBHBIE I10JIOKECHUS.

CtpykTypHble (QOpPMYJIBI OPraHMYECKUX BelIeCTB. ['oMonorus, u3zomepus. XuMu4ecKas
CBSI3b B OPraHUYECKUX COCIMHEHHUSX: KpaTHbIE CBSI3M, G- WU T-CBA3U. llpencraBieHue o
KiIaccupuKallud  OpraHMYecKuX  BemecTB. HoMeHkiaTypa  OpraHMYecKMX  COEIMHEHUN
(cucremaTuyeckas) W TpUBUAJIbHBIE Ha3BaHMS  BAXKHEHIIMX MpEACTaBUTENEH  KIACCOB
opraHuyeckux BemecTB. O3HaKoMIIeHHE ¢ 00pa3liaMu OpraHuYecKUX BEIIECTB U MaTepHallaMy Ha
ux ocHoBe. OMNBITHI MO NPEBPAICHUI0 OPraHUYECKHX BEIIECTB IPU HArpeBaHUU (IUIABJICHUE,
oOyriauBaHue U ropeHue). MoaenupoBaHre MOJIEKYJ OPraHUYeCKUX BELIECTB.

Pa3znen 2. YrieBoaopoanbl

Tema 2. [IpeaenbHble YIiieBOJAOPOIbI — ATKAHBI

AJKaHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKMM psa. MeraH M 3TaH — HpocCTEHIINe
MPEJCTAaBUTENN AJIKAHOB: (PM3MYECKUE U XMMHUYECKHE CBOWCTBA (pEaKIy 3aMEIIeHHs] U TOPESHHS),
HaXO0XJIECHHE B IPUPOJIE, IOIYUYEHUE U IPUMEHEHHUE.

Tema 3. Henpeae/ibHble YIiIeBOAOPOABI: AJIKEHbI, AJIKAAHEHbI, ATKHHbI

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUIN psA. OTUIIEH U MPONMIIEH — MPOCTEHIINE
MPEJCTaBUTENIN AJIKECHOB: (PU3UYECKHE M XUMHUYECKHE CBOMCTBAa (pEakuWW THAPHUPOBAHUS,
raJJOreHUPOBaHUS, TUIPATAllUK, OKUCIIEHHS U TIOJIMMEPU3allun ), OJyYeHHUE U IPUMEHEHHE.

Ankanuensl. byramuen-1,3 m merunOyranuen-1,3: cTpoeHHe, BaXXHEWIIHE XUMHUYECKUE
CBOMCTBa (peakuus noauMepusanun). [lomyueHre CHHTETHYECKOr0 KayuyKa U Pe3UHBbI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKUM psi.

AueruneH — mpocTeHIuil npeacTaBuTeNlb aJKUHOB: COCTaB, CTPOEHHE, (PU3MUECKUE U
XUMHYECKHE CBOWCTBAa (peakUuWu TUIPUPOBAHUS, TaJIOTEHUPOBAHUSA, TUApPATALUU, TOPEHMS),
IIOJIyYE€HUE U IPUMEHEHHE.

Tema 4. ApomaTnyeckue yriieBo0poabl

Apenbl. benszon: cocraB, cTpoeHHe, (PU3MUECKHE W XUMHYECKHE CBOWCTBAa (peakuuu
raJJOreHUPOBAHUS U HUTPOBAHUS ), TOJyUYEHHE U IPUMEHEHHE.

Tomyon: cocraB, cTpoeHHE, (uU3MUECKHMe W XUMHYECKHE CBOWMCTBA (peakiuu
raJJOreHUPOBAHUS U HUTPOBAHUS ), TOJyYeHHE U IPUMEHEeHUe. TOKCUYHOCTh apeHOB.

['eneTnyeckas cBsI3b YIII€BOJIOPOIOB, MPUHAIEKAIINX K Pa3IMUHbBIM KJ1accaM.

Tema S. IIpupoaHbIe HCTOYHHKH YIJICBOOPO/IOB U HX MepepadoTKa

[TpuponHble UCTOYHUKHU YTiIeBOA0pooB. [Ipuponnblil ra3 U nomnyTHble HE(TAHbIE Ta3bl.
Hed1s u eé nmpoucxoxaenue. CrnocoOsl nepepaboTKu HePTH: NeperoHKa, KpeKUHT (TepPMUYECKUH,
KaTaJuTHYeCcKuil), muposns. [IpoaykTel mepepaboTku HEPTH, UX NPUMEHEHUE B IPOMBIIITIECHHOCTH
u B ObiTy. KameHHblil yrons u npoaykrtsl ero nepepabotku. Komnekuun «Hedte» u «Yromsy».
O3HakoMJIeHHE C oO0Opa3llaMH IUIaCTMAacC, KAaydyKOB U pe3uHbl. MoJenupoBaHUe MOJIEKYT
YIJIEBOJOPOAOB U TaJIOTE€HONPOU3BOJAHBIX. BBIUNCIEHHS 1O ypaBHEHUIO XUMHUYECKOW peakIuu
(maccbl, 00bEMa, KOIMYECTBA UCXOJHOTO BELIECTBA MM MPOIYKTa PEAKIMK MO0 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOJYKTOB PEAKLIUH).
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Paznen 3. Kuciiopoacoaep:kamnue oprannyecKue coeuHeHust

Tema 6. CiupTbl. PeHo

[IpenenpHBle OAHOATOMHBIC CHUPTHL. METaHON M STaHON: CTPOCHHE, (QHU3UYECKUE H
XMMUYECKHE CBOWCTBA (pPEakLMU C AKTUBHBIMH METaJlJIaMH, TaJOr€HOBOAOPOAAMHU, TOPEHHE),
npuMmeHenue. Bogopoanas cBs3p. JlelicTBue MeTaHOIa U 3TaHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaToMHble CHUPTHI. OTWIEHIVIMKOIb M TIJIMLEPUH: CTpPOeHHE, (QU3UYECKUe WU
XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO IIEJOYHBIMM METAJUIAMM, KAUECTBEHHAsl peaklys Ha
MHOIOaTOMHBIE cnupthl). /JlelicTBMe Ha opraHu3Mm denoBeka. IIpuMeHeHue riuuepuHa u
STHJICHIJIUKOJIS.

®enou. CTpoeHne MONEKyIbl, U3NYECKUe U XUMUYecKHue cBoiicTBa (peHosa. TokcHyHOCTH
¢denona. llpumenenue penomna.

Tema 7. Aubaeruabl. KapoonoBbie kucaorbl. Ci10kHbIE 3(PUPHI

Anpreruapl M KeTOHbL. DopMaibIeruj, aueTalbIeTHA: CTpPOeHHE, (U3NYECKHEe U
XMMHUYECKHE CBONCTBA (peakUUd OKHUCIEHUS U BOCCTAHOBIIEHUS, KAayeCTBEHHBIC pPEAKIMH),
[IOJIyY€HUE U NpUMEHEHHE. ALIETOH: CTPOEHHE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (peakuuu
OKHMCJICHMS M BOCCTAHOBJICHHs), HOJy4YeHHEe U MpuMeHeHHe. OIHOOCHOBHBIE Ipe/eibHbIE
KapOOHOBBIE KUCIOThl. MypaBbUHAsL U YKCYCHAsl KUCJIOTBL: CTPOEHHUE, PU3NUECKUE U XUMUYECKUE
cBolicTBa (cBoiicTBa, oOmMe JuId Kjlacca KHUCIOT, peakuus STepuUKanuM), IOIydeHHE MU
npuMeHeHue. CTeapuHOBas M OJIEMHOBAsl KUCJIOTHI Kak IMPEICTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJM BBICHIMX KapOOHOBBIX KHUCJIOT, UX Motolee aeicTBue. CioxHble 3(hupbl
KaK IPOM3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus crnoxxHbiX 3¢upoB. XKupsel. ['maponus xupos.
IIpumenenue >xupoB. buosornueckas posib kUpoB. OKHCIEHHE albJETHA0B aMMHAYHBIM
pactBopoM okcuza cepedpa(l) u rugpoxcugom Meau (II). CpolicTBa pacTBOpa yKCyCHOM KUCIOTHI.

Tema 8. YrieBoabl

YrneBoasl: cocTaB, Kiaccu(UKAIUs YIIIEeBOIOB (MOHO-, IW- M TOJHCAaXapubl). [ mroko3a
IPOCTEHIIMI MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (DU3MYECKHE M XUMHUYECKUE
cBoiicTBa (B3aumozericteue ¢ ruapokcuaoM menu(ll), okucienne aMmMuadyHbIM PacTBOPOM OKCUAA
cepebpa(l), BoccraHoBieHHE, OpOXKEHUE TJIIOKO3bl), HAXOXKICHHWE B MPUPOJE, NPUMEHEHHE,
ouonorudeckast poiab. @orocunte3. Opykro3za Kak u3oMmep rioko3bpl. Caxapo3a MpeacTaBUTENb
IUCAaxapyu0B, TMAPOJIN3, HAXOXKIEHUE B IpHUpoJe M npuMeHeHue. Kpaxman M nemnososa Kak
npupoaHble noaumepbl. CTpoeHne Kpaxmaia U 1esuiroio3bl. dusndeckne 1 XMMHUYECKHE CBOWCTBA
KpaxMmana (TMJIpoJiu3, KaueCTBEHHas peakuus ¢ iHomom). B3aummopelicTBue kpaxmana ¢ HOJIOM.
Bbluncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakiuuu (Macchl, 00bE€Ma, KOJUYECTBA HCXOIHOTO
BELIeCTBA WJIM MPOJYKTa pPEaKIHH IO HU3BECTHBIM Macce, 00BEMY, KOJIHWYECTBY OJHOTO U3
MCXOJIHBIX BEIECTB WM MPOAYKTOB PEAKIIMHN).

Pa3neua 4. A3oTcoaepaxkanue OpraHn4ecKue CoeJHHEHH

Tema 9. AMuHbl. AMMHOKMCI0THI. Besiku

AmuHBI. MeTunaMuH M aHWJIMH: COCTaB, CTpOEHHE, (pU3NYecKrue U XUMHUUECKHUE CBOHCTBA
(ropeHue, B3aMMOJCIHCTBHE C BOAOW M KUCIOTaMH). AMHUHOKHUCIOTHI Kak aMm@oTepHbIe
opranudeckue coenuHeHus. dusznyeckne M XMMHUYECKHE CBOWCTBA aMHHOKHCIOT (Ha NpHUMeEpe
mmnuHa). bruomornueckoe 3HaueHNE aMUHOKUCIOT. [lenTub.

benku kak HpuUpOIHBIE BBICOKOMOJIEKYJIIDHBIE cOequHeHHUs. IlepBuyHas, BTOpUYHAsA U
TpeTHYHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOICTBa O€JIKOB: THAPONU3, JAEHATypalus,
KayeCTBEHHbIE pEaKIuH Ha OEJIKH.
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Pasned. S. BeicOkoMOJIeKY IS PHBIE COCAUHEHUSA
Tema 10. Ilnactmaccnl. Kayuyku. Bosiokna

OcCHOBHbBIE TOHSATUS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEAMHEHMI: MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALIH, CPEOHASA MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/BI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM — MOJUMEPHU3aLys U NOJUKOHAeHcanus. [lnactmaccest
(oM TUIIEH, TOJIUIIPOIIMIIEH, TOJIMBUHWIXJIOPHU, MONUCTHPOI). HaTypanbHblil U cuHTeTHUYECKHE
Kaydyku (OyTaJueHOBBIHA, XJIOPONPEHOBBIH M HM30IPEHOBHIN). BonokHa: HaTypanbHbIE (XJIOIOK,
1IepcTh, HIENK), MCKYCCTBEHHbIE (AlleTaTHOE BOJIOKHO, BHUCKO03a), CHUHTETHYECKHE (KalpoH U
naBcaH). O3HakomyleHHE ¢ OOpa3liaMH NPHUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIaCcTMAace,

Kay4yKOB.
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3. TEMATHYECKHU IIJIAH U COAEP KAHUE YYEBHOI'O IIPEJIMETA
HaumenoBanue paszgenon Conep:xxaHue y4eOHOro MaTepHaJa, 1a6opaTopHbie padoThl U MPAKTHYECKHE 3aHSATHS, CAMOCTOATEILHAS Oobem | IInanupyemsble
U TeM paboTa o0y4yaroluxcsi, HHAMBUAYAJIbHBIN NPOEKT 4acoB pe3yabTaThl
1 2 3 4
Paspnea 1. Teoperuyeckue
OCHOBBI OPraHU4eCcKoi
XHMHHA
Tema 1. Ilpeamet Copaep:xxanue 2
OpPraHU4ecKoil XMMHH. 1. | Ilpenmer opraHmueckod XUMHUM: €€ BO3SHHKHOBEHHE, Pa3BUTHE M 3HAUCHUE B IOJTY4YEHHH HOBBIX BEIECTB U JIP 1 -JIP 39
Teopusi XUMHYECKOI'0 MaTepuasnoB. Teopus cTpoeHHs opraHndeckux coenquHeHuii A. M. ByTtnepoBa, €€ OCHOBHBIE ITOJIOKEHHSL. MP 1 -MP 21
CTPOCHHS OPraHNM4YeCKHX 2. | CrpykrypHble (OpPMYJIBI OPTaHUYECKHX BEIIECTB. [ oMojoTHs, M30MepHs. XUMHYECKash CBS3b B OPraHUYECKHX mP1-1IP9
coeJUHEeHU I COCJIMHCHUSX: KpaTHbIC CBSI3M, O- U T-CBA3H. HpeJICTaBJ'IeHI/Ie 0 K.]'IaCCI/I(bI/IKaLII/II/I OpPraHUYECKUX BCIICCTB.
HoMmeHknaTypa OpraHuMuYecKHMX COEIUHEHHH (cucTeMarudeckas) ¥ TpHUBHAJbHbIE Ha3BaHUSA Ba)kKHEHIINX
IpeJcTaBuTeNeH KJIaCCOB OPTaHMUECKUX BEIECTB.
IIpakTHYyecKue 3aHATHS 1
1. | O3HakomiieHHEe ¢ 00Opa3liaMi OpraHUYEeCKHX BEUIECTB U MaTepHajJaMH Ha UX oCHOBe. OMBITHI MO NMPEBpaIlCHUIO
OpPraHMYecKUX BEIECTB NPU HarpeBaHuu (IUIaBIeHWE, OOYIJIMBaHHE M TropeHHe). MojenupoBaHUE MOJEKYI
OpPraHUYECKUX BEIIECTB
Pasped 2. YrieBoaopoabl
Tema 2. IIpeaensusbie Conep:xxanue 1
YIJIEBOIOPOJbI — ATKAHBI 1. | AnxaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYSCKUH psn. MeTaH W 3TaH — MPOCTEHIINE MPENCTaBUTEIH AJIKaHOB: JIP 1 -JIP 39
(hm3nYecKre M XUMHYECKUE CBOIMCTBA (peakIlUy 3aMEIICHUS M TOPCHHS), HaX0XKICHHE B MPUPOAE, OIYICHUE H MP 1 -MP 21
pUMEHCHHE. [P 5-25
Tema 3. HenpeneJsibHble Coaep:xanue 4
YIJ1€BOAOPOAbI: AJIKEHBI, 1. | AnKeHbl: COCTaB M CTPOEHHE, TOMOJOTHYECKHH psi. OTHICH W TNPONMJIEH — IPOCTEHIINE IPEeACTaBHTENN
AJIKaJNeHbI, AJTKHHBI QIKEHOB: (HU3MYECKHE M XUMHYECKHE CBOMCTBa (peakuuM THIPUPOBAHUS, TaJOreHUpPOBAaHMSA, THMApaTalWy,
OKHCJICHHS U TTOJIMMEPHU3alNH), TT0JydeHUE U IPUMEHEHHE.
2. Anxanuensl. byrammen-1,3 u MmermnOyTamuen-1,3: cTpoeHHe, BaKHEWIIHE XHMHUYECKHE CBOWCTBA (peakius
nonuMepu3anun). IloaydeHne CHHTETHYECKOTO KaydyKa U PEe3HHBL.
3. | AJIKHHBI: cOCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTHYECKHUIT Psi/I.
4. | AueruneH — mpocTeHIINil MpeACTaBUTENb AJKWHOB: COCTaB, CTPOEHHE, (M3NYECKHE M XMMHUYECKHE CBOWCTBA
(peakiu THIpUPOBaHUs, TAJIOTCHUPOBAHUS, THAPATAIINN, TOPEHHUS ), TOJyUCHHE M IPUMEHEHHE.
IIpakTHyecKue 3aHATUS 1
1. I ITonydyeHue 3THIIEHA U U3YYEHHUE €0 CBOMCTB.
Tema 4. ApomaTH4eckune Copep:xaHue 3
YIJ1€BOJ0PObI 1. | Apensl. bensox: coctaB, crpoeHme, (U3NYECKHE W XHUMHYECKHE CBOHCTBA (PEaKIHMH TaJOTEHUPOBAHUS M
HUTPOBAHUS), TOITYYECHUE U IPUMEHECHHE.
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2. | Tomyomn: coctaB, cTpoeHHE, (HU3MUSCKUE W XMMHUYECKHE CBOWCTBA (pEaKIMH TaJIOTCHUPOBAHUS M HUTPOBAHWSA),
MOJTy4eHHE U TpUMeHeHHe. TOKCHIHOCTh apeHOB.
3. | I'enernueckas CBsI3b yIIEBOJOPOAOB, IPUHAMICKAIINX K PA3IHIHBIM KJIaccaM.
KoHTpoJibHbIE padoTHI 1
1. | KonTponpHast padora Nel
Tema 5. Ilpupoansie Conep:xanue 2
HCTOYHHKH 1. | IIpupoaHble HWCTOYHWUKH YTIACBOJMOPOAOB. I[IpMpomHBIi Ta3 W TOMyTHBIE HePTsIHBIE Ta3el. HedTh m e
YIJ1eBOAOPOIOB U HUX MPOUCXOXKACHUE.
nepepadoTka 2. Crnoco0Obl mepepaboTKi HeTH: TMeperoHKa, KPeKHHI (TePMUYECKHH, KaTaluTHYeCKui), muponu3. IIpomyKTsl
nepepabOTK He(TH, WX NPUMEHEHHE B TPOMBIINIICHHOCTH W B ObITy. KaMeHHBII yroib M NpOAYKTHI €ro
nepepabOTKH.
IIpakTHYecKue 3aHATHS 2
1. | Komnekiuu «Hedte» 1 «Yrome». O3HaKOMIICHHE C 00pa3iaMu IIACTMACC, KAyIyKOB M PE3UHBI. MoeTHpoBaHue
MOJICKYJI YTIIeBOJAOPOAOB U raJIOTCHONPOU3BOIHBIX.
2. | BpruucieHus mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJNMUeCcTBAa MCXOJHOTO BEIECTBA WIIU
MPOAYKTa peakiuy 10 HU3BECTHBIM Macce, 00bEMY, KOIUYIECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WM IPOILYKTOB
peaKium).
Pazpnen 3.
Kucnopoacoaep:xamue
OpraHmveckKue
coe/IMHEHUsI
Tema 6. CiupTsl. ®eHoJa Conep:xaHue 3
1. | IlpenmenbHBIE ONHOATOMHBIC CHHPTHL. METaHOT W 3TAHON. CTpPOcHHE, (PU3MYECKHMe W XUMHUYSCKHE CBOWCTBA JIP 1 —JIP 39
(peakuu ¢ aKTHBHBIMH METAJIAMH, TaJOTCHOBOJOPOJAaMH, TOpEHHE), NMpUMEHEHHEe. BoaopoiHas CBS3b. MP1-MP21
JeficTBUe MeTaHoJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa. ITP 5-15, TIP
2. | MHoroaToMHbBIe CIUPTHI. OTHJICHITUKONb M TIHWLEPUH: CTPOCHHE, (U3MYECKHe W XHMHUYECKHE CBOICTBa 17-25
(B3auMoOeHCTBHE CO HICTOYHBIMU METAJIaMH, KaYeCTBEHHAs! PEaKlys Ha MHOTOATOMHBIE CITUPTHI). JleficTBHe Ha
opraHusM uenoBeka. [IpuMeHeHne TTHIepHHa U STHJICHTJIMKOJIS.
3. | ®enoin. CtpoeHue MoeKyibl, pU3NYECKUE U XUMUYECKUE CBOWCTBa (eHona. TokcuuHocTs eHomna. [Ipumenenne
(dhenona.
IIpakTHyecKue 3aHATUS 1
1. | Topenue cnmproB. Okucnenue sranoia okcuaom meau (I1). BzaumopeiicTBrue rimieprHa ¢ THAPOKCUIOM MEIH
(1.
Tema 7. Anbaeruasl. Conep:xanue 3
KapOoHoBbIe KHCJIOTHI. 1. | Anpmeruas! u keToHB. DopManbaerna, aneTaibIern: CTPOeHHe, (PU3NIEeCKNe M XUMHYECKHE CBOICTBA (peakIiiu
ChosxHble 3pupsl OKHCJICHHS W BOCCTAHOBJICHHUS, KAa4ECTBEHHBIC DPEAKIMH), INOJy4YeHHE U MpPHMEHEHHE. AIETOH: CTPOCHHE,
(hu3nyecKre M XMMHUYIECKHIE CBOMCTRA (PEaKIIMU OKHUCIICHHUS] M BOCCTAHOBJICHHUS ), MOTYUICHNE W IPUMEHEHHE.
2. | OHOOCHOBHBIE Mpe/ieibHbIe KapOOHOBBIE KMCIOThL. MypaBbHHAs M YKCYCHasl KUCJIOTBI: CTpOeHHe, pusnueckue u
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XUMHYECKHE CBOIcTBa (CBO¥cTBA, OOmME Ui Kiacca KHCIOT, peaknus STepUUKAINM), MOIyICHHE U
npuMmeHeHne. CTeaprHOBas U OJEWHOBAS KUCIOTHI KaK MPEJCTaBUTENIN BBICIINX KapOOHOBBIX KHUCJIOT. MblTa Kak
COJIM BBICIIMX KapOOHOBBIX KHCJIOT, MX MOIOLIEE JieiicTBHE.
3. | CrnoxHble 3¢HUPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MaAposn3 ciaoxHbIX 3GupoB. XKupsl. ['uaponus xupos.
[Ipumenenue >xupoB. brosoruyeckast posb )KUPOB.
IIpakTHyeckue 3aHATHS 1
1. | OxucneHue ajblIerUI0B aMMHUAayHbIM pacTBopoM okcuia cepebpa(l) m ruppokcumom memu (II). CpoiictBa
pacTBOpa YKCYCHOM KHUCIOTBHI.
KoHTpoJsibHBIE paGoThl 1
1. | Konrponsas paGora Ne2
Tema 8. YriieBoabl Conep:xanue 2
1. | YruneBoapl: cocraB, KiacCU(pHKalus YIieBonoB (MOHO-, JM- M MoJjucaxapuabl). [Joko3a — npocTerinuii
MOHOCaXapu1: OCOOEHHOCTH CTPOCHHUSI MOJIEKYJbl, (PU3NUECKHE U XMMHUUYECKHE CBOMCTBa (B3aMMOAEHCTBUE C
runpokcuaoM menu(ll), okucieHue amMMuadHbBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBJICHUE, OpOXKEHHE
TJIIOKO3bI), HAXOXKICHUE B IpUpOAE, MpUMEHeHue, Ouosoruuyeckas poib. doTtocunHTe3. PpykTO3a Kak H30MEp
TJIIOKO3BI.
2. | Caxapo3a — NpEACTaBUTENb AMCAXAPHIOB, THUAPOJIN3, HAXOXKICHHE B NPHUPOAE M IpuMeHeHHe. Kpaxman u
[IEJUTI0NI03a KaK MNpPUpPOJHbIC mMoiauMepsl. CTpoeHHMe Kpaxmala M IHe/UToNo3bl. Pu3Mueckne W XHMHUYECKHE
CBOMCTBA Kpaxmasa (THAPOJIN3, KAUeCTBEHHAsl PEakIHs C HOJIOM).
IIpakTHyecKkue 3aHATHS 1
1. | B3aumoneiicTBre Kpaxmana ¢ HoqoM. BbIUHMCIeHHS MO ypaBHEHHIO XMMHUYECKOH peakumu (Macchl, o0bEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA MM IPOJYKTa PEaKInH 110 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJJHOTO M3
MCXOJIHBIX BEIIECTB WJIM NTPOJTYKTOB PEAKIIIH)
Paznen 4.
A3oTcoaep:kamme
opraHmyeckue
coeIMHeHHUsl
Tema 9. AMUHBI. Coaep:xanue 2
AMHHOKHCI0TBI. Beakn 1. | AMuHbl. MeTunaMHH ¥ aHWIMH: COCTaB, CTPOCHHE, (QHU3MYECKHE M XUMHUYECKHE CBOMHCTBa (TOpEHHeE, JIP 1 -JIP 39
B3aUMOJICHICTBUE C BOJOW M KHCJIOTaMH). AMHHOKHCIOTBHI Kak aM(OoTepHble OpraHUYeCKHe COEJUHEHMS. MP 1 - MP 21
Om3uuecKkie W XUMHYECKHE CBOWCTBA AMHWHOKHCIOT (Ha TpuUMepe TIJHnuHa). buosormdeckoe 3HaYeHHE [P 5-15, 17-25
AMHWHOKHCJIOT. HGHTI/IHLI.
2. benku kxak npuposiHbIE BBICOKOMOJIEKYJISIpHBIE coevHeHus. [lepBuuHas, BTOpUYHAs M TPETHUYHAs CTPYKTypa
0eKoB. XMMHUYECKHE CBOHCTBA OEJIKOB: THAPOJIN3, ACHATYpalusl, KAUeCTBEHHbIC PEAKIMH Ha OeJIKH.
IIpakTHyeckue 3aHATUS 1
1. | Jlenarypauus Genkos npu Harpeanuy. LIBeTHbIE peaKIiy GEKOB.
Pazpgen. 5.
BoicokoMo1eKy.IsIpHBIE
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COeJUHEeHUsI

Tema 10. IltacTmacchl. Coaep:xanue 1

Kayuyku. Bosoxkna 1. | OcHOBHBIC TIOHATHS XUMHHU BBICOKOMOJICKYJLIPHBIX COCIMHECHWH: MOHOMEp, TOJHMMEp, CTPYKTYpHOE 3BEHO, JIP 1 —JIP 39
CTETICHh TIOJUMEPH3AINH, CPEIHSS MOJEKyJsapHas macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOM OJICKYJISIPHBIX MP 1 — MP 21
COCIMHCHUI — TONUMEpHU3alus ¢ TOJMKOHAeHcamwms. [lmactmacchl  (MOMUATWIICH, TOJMIIPOIIIICH, IIP 1, IIP 2, TTIP
MOJIMBUHWIXJIOPHJL, HONUCTHUPOIT). HaTypanbHbIil M CHHTETHYECKUE KaydyKH (OyTaJueHOBBIH, XJIOPOPEHOBBIN 1 5,ITP 6, ITP 9,
U30NPEHOBBIN). BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, IIENK), HUCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, ITP 10, ITP 18-
BHCKO03a), CHHTETHYECKHE (KalpOH M JIABCAH). 25

IIpakTHyecKkue 3aHATUS 1

1. I O3HakoMJIeHHE ¢ 00pa3aMy NPUPOTHBIX M UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

HpnMepHaﬂ TEeMATUKA HHAUBUAYAJIBHBIX ITPOCKTOB:

Hoeo~NogakwnP

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.

0.

Menuko-OHonornueckue 3Ha4eHUsI HaTPHsI.

Merto/pl OUUCTKH TPYO OT He(TEIaMOB.

MexaHu3Mbl OHOJIOTHYECKH aKTHBHBIX 3JIEMEHTOB.

MunepansHble y100peHHSI.

Mun3apas npeaynpesxkaaet: «Kyperne omacHo Juist Balero 310pOBbs».

Moto1mue 1 YUCTSIIIE CPEICTBA.

HanoTexHOJIOTHH B XUMHH.

He Tonpko B Bojie (BOAHBIE 1 HEBOJHBIC PACTBOPBI).

OOHapy»keHHe HUTPATOB B PACTCHUSIX.

OOHapykeHHe TSHKETBIX METAIUIOB B PACTEHUSIX. BIHsHUE TSHKENBIX METAIIOB HA POCT U Pa3BUTHE ITPOPOCTKOB.
OKHCIINTENHHO-BOCCTAHOBUTEIILHBIC PEaKIIHH.

OmnpeeneHne HOHOB [IMHKA, KOOAIbTa B CTOUHBIX BOJAX XMMHUUECKOI MPOMBIIIIEHHOCTH.

Omnpeenenne Ka4ecTBa NPOYKTOB ITUTaHUs (KOPOBBETO MOJIOKA, CBEIKETO MsICa, HATypaJIbHOTO MENA).
Omnpenenenne 00ecreueHHOCTH OpraHk3Ma MUKPOdJIEMEHTaMH M BUTAMUHAMU. BUTaMUHO-1e(pUIIUTHBIE COCTOSIHUS U 3a00JI€BaHMSI.
OmnpeneneHne GU3NKO-XUMHIECKNX TIOKa3aTelel MOJIOKa.

Opranudeckue y100peHusI.

OcHOBaHUS: COCTaB, CBOWCTBA U IPUMEHECHHE.

OcoOeHHOCTH XUMHUECKHX CBOWCTB 3JIEMEHTOB 3 B IpyIIbl 110 CpaBHEHHIO C JPYTHMH 3JIeMeHTaMt d TPpyTIbL.
[InacTukoBble OKHO. 32 U IPOTHB.

[ToBbIIeHNE TPOJYKTUBHOCTH KMBOTHBIX C IIOMOIIBIO CTUMYJISITOPOB POCTA, CIEIHAIbHBIX KOPMOBBIX JI00aBOK.
[Mosrmepsl — COBpEMEHHbIE KOHCTPYKIIMOHHBIE MaTEepUAIbI.

[MosrMmeps! B IPUPOJIE U )KU3HH YEIIOBEKa.

[MosKrMepsl: OT HATYPAIBHOTO Kay4yyKa J10 OJIMMEPHOTO JJIEKTPOJIHTA.

[To4yBa — UCTOYHMK MTUTATENbHBIX BEIECTB JIJIsI PACTCHHIA.

[TpakTHyeckoe 3HaUCHUE XMMUYECKUX JIEMEHTOB B MEAMIIUHE.

[Tpubop st onpesieneHus B BO3AyXe MapoB KUCIIOT.

[TpuroroBieHne MPOYKTOB ITUTAHHS C TOMOIIBIO )KUBBIX OPraHU3MOB.
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28. Tlpumenenne buomoamMepoB B MeIUITIHE.
29. Ipumenenue [lammagus B MeIUIIHE.
30. TIpupoaHbIE HCTOYHUKH yTIIEBOJOPOIOB U MEPCIEKTUBHI Pa3BUTHsI HedTenepepadaThIBalOIeH TPOMBIIUICHHOCTH.
31. TIpou3BOACTBO MHHEPAIBHBIX MAKPO- U MHUKPOYJOOPEHUIA.
32. TIpoTHBOBHPYCHBIE CPE/ICTBA.
33. IIpoTHBOMH(EKIIMOHHBIC CPEICTBA.
34. Peakiyu HaTpUs M KIUS C KUCIOPOJIOM.
35. AncopOuMOHHAsI OYMCTKA CTOYHBIX BOJI.
36. Amnamm3 KauecTBa HEKOTOPHIX MPOIYKTAX.
37. AHanm3 Ka4eCTBEHHOT'O COCTaBa KEBATECIbHBIX PE3HHOK.
38. AHanu3 nuieBbIX 00aBOK B MPOAYKTAX MTUTAHKS, UX BIMSHHE HA 37I0POBbE UEIOBEKA.
39. AHTpOIIOTeHHBIE HCTOUYHHUKH 3aTrpsI3HEHHS BO3/{yXa Ha TEPPUTOPHUH IIKOJIBI.
40. buopaznaraemble MOJIUMEPHI — YIIAKOBKA OYIyIIero.
41. BuOCHHTE3 aMHHOKHCIIOT ¥ HYKJICOTHIOB B OpTaHU3ME.
42. BUOCHHTE3 JMIUJIOB B )KUBOTHBIX TKAHSIX.
43. BUOCHHTE3 yIIIEeBOJOB B OpPraHU3Me.
44. bBuc-¢penon, unu Bpen niacTHKoBo MOCYIbL.
45. BurtamuH A u ero 61ojoruueckast poib.
46. Buramun [l 1 ero 6HoIOTUYecKas PoIb.
47. Buramus C u ero 6Hoiorn4eckas pob.
48. BnmsHEE aBTOMOOHMIBHOTO TPAHCHOPTA HAa 9KOJIOTHIO Topoaa bukuHa.
49. BnmsHue OBITOBOW XMMHH HA 3KOJIOTHIO U 3/[0POBBE YEITIOBEKA.
50. BimstHne MarHUTHBIX TOJIEH HA BCXOXKECTh M POCT PACTECHHH.
51. BimsiHue MUHEpAIHM3AIMH, TEMIIEPATYPbl © MArHUTHOTO TI0JIS HA 3JIEKTPOIPOBOIHOCTD BO/IBI.
52. BimsiHUE COJHEYHOW aKTHBHOCTH HA MOBE/ICHHE YEJIOBEKA.
53. BimsiHne GU3MKO-XUMHYECKUX CBOMCTB CHHTETHUECKHX MOIOIIMX CPEACTB HA MX MOIOIIEe JISHCTBHE.
54. BnusHue yas U Kode Ha aKTUBAIUIO TPOMOOIINTOB.
55. BiusiHue SHEPreTHYeCKUX HAMTKOB Ha JEUCTBHE ()EPMEHTOB.
56. Boma — HCTOYHUK KU3HU U 0370POBJICHUS JIFOJICH.
57. Bopa — yHuBepcanabHbIH OMOPAaCTBOPHUTENb.
58. 3akoH JEHCTBYIOIINX MACcC U €ro IPUMEHEHUE B XUMHYECKOM aHaJIn3e.
59. H3BneueHne HUKENS U3 CTOYHBIX BOJ| I'aJIbBAHMYECKOTO MPOHM3BOACTBA.
60. M3ydeHue METOZOM aTOMHO-a0COPOLIMOHHOM CIIEKTPOCKONH dKcTparuposanus Zn, Cd, Cu u PI ¢ momonipio 4eTBepTHIHBIX
aMMOHHEBBIX COJIEH N3 BOJHBIX PACTBOPOB MaJloi KOHIEHTpalMu. [IpuMeHeHne JIIOMIHECIEHIINY [Tl XUMUYECKOT0 aHaJIn3a.
61. WM3ydenue npuHImIa neicTBUS MOTOpa «CTEaprHOBAs MAIIMHA.
62. VcciienoBanue BIIaXKHOCTH BO3/1yXa U CIIOCOOOB €€ PeryJIMpOBaHMsI.
BCEI'O: 34
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4. YCJIOBUS PEAJIN3ALIUU PABOYEWM ITPOT'PAMMBI YYEBHOI'O
IMPEAMETA

Peanuzanus nmporpamMmbl JUCHUIUIMHBI TpeOyeT HaIUuus y4eOHOTO KaOuHeTa
XUMUH.

[Tomenienne kaOuWHETa JOJKHO YAOBIETBOPATH TpeOoBaHUsM CaHUTapHO-
sanuAeMuosIornueckux npasuii 1 HopmatueoB (CanlluH 2.4.2. 178-02). OHO H0IKHO
OBITh OCHAILIEHO TUIIOBBIM O00OPYJIOBAaHUEM, YKa3aHHBIM B HACTOSLIUX TPEOOBAHUSX,
B TOM YHCJIE CIICHUATU3UPOBAHHON YUeOHON MEOENbI0 U TEXHUYECKUMHU CPEICTBAMHU
oOy4eHHs, JOCTaTOYHBIMU [IJISl BBIMIOJIHEHHUS] TPEOOBAaHHM K YPOBHIO IMOJTOTOBKH
YHaIUIXCAL.

B kabunHeTre NOJDKHO OBITH MYyJIbTUMEIMITHOE 00OpYyIOBaHUE, MPHU MOMOIIU
KOTOpPOTO  YYaCTHUKH 00pa3oBaTeIbHOrO Mpolecca MOryT IPOCMaTpUBaTh
BU3yaJIbHYI0 HWH(OpMaIuio, co3gaBaTh NPE3EHTAIlMU, BHUICOMATEpUalIbl, HWHBIC
JOKYMEHTBHI.

O6opynoBanue yueOHOTO KaOMHeTa:

—  T0CaJI0YHbIE MECTa MO KOJIMYECTBY O0YHAIOIINXCS;

—  MeJoBas Tpex4acTHas JI0CKa;

—  aBTOMaTU3UpOBaHHOE pabouee Mecto mnpenogaBatenss (APMII),
000py/IOBaHHOE TEPCOHATBHBIM KOMITBIOTEPOM C JIMIIEH3MOHHBIM WU CBOOOIHBIM
IPOrpaMMHBIM ~ 00€CIIEYEeHHEM, COOTBETCTBYIOIIMM pa3jiesiaM MporpamMmbl U
MOJIKJIFOUEHHBIM K ceTH Internet u cpecTBaMu BBIBOJA 3BYKOBOW WH(OPMAITUH;

—  KOMIUIEKT y4eOHO-HarJIsIHBIX TOCOOUI;

—  TIpHHTEP.

TexHuueckue cpeacTBa 00yUeHHUS:

—  MYJIBTHMEIUANPOEKTOD;

—  DKpaH.

NudpopmanuonHoe odecrnedeHue 00y4eHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3naHuii, HHTepHeT-pecypcos,
AOMOJHUTEIbHOM JTUTEPATYPHI.

OCHOBHBIE€ HUCTOUYHUKH:

1. Tabpuensu, O.C. Xumus. 10 xmacc: yueOHuk: 06aszoBbwiii ypoeHs/ O.C.
l'a6bpuensn, W.I'. OctpoymoB, C.A. CnaakoB. - 5-¢ wu3fd., crep. - Mockga:
ITpoceemenne, 2023. - 128 c.

2. Pymsutuc I'.E. Xumus: ydeOnuk pns CIIO: 6aszoBwiii yposens/ ['.E.
Pymsutuc, ®@.I'. ®enpaman. - Mocksa: IIpocsemenue, 2024. - 336 c. - (Y4eOHUK
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CIIO).

3. Tabpuensn, O.C. Xumus. 10 kiacc: yueOHuk. — Mockpa: M3narenscTBo
«IIpocBemenuey, 2022. — 128 c. — ISBN 978-5-09-099531-3. Pexum poctyma:
znanium.com/catalog/product/1928188.

4. Eropos A.C. Penerutop no xumuu — PoctoB u//{: ®enuke, 2010 — 762 c.

5. Papmenxuit A.M. Xwumusa: TpeHUpPOBOUHBIE M IIPOBEPOUHBIC PAOOTHI:
yueObnoe mocobue mius CIIO: 6a3oBwiii ypoBens/ A.M. Papenxuii. - Mockga:
[Ipocsemenue, 2024. - 79 c. - (Yuebnuk CI10).

6. PymakoBa A.A., COOpHHK »SK3aMCHAIIMOHHBIX 3a7ad [0 XHUMHH C
pemennem OI'D u EI'D. — MockBa: Xut — kuura, 2019. — 704 c.

DNEKTPOHHBIE PECYPCHI:

7.  EnuHoe okHO nocTyna K oOpa3oBaTelbHBIM pecypcaM. Pexum goctymna:
http://window.edu.ru/

8. MunucrtepctBo oOpazoBanus u Hayku PO DAY «DHUPO». Pexum
nocryma: http://www.firo.ru/

9. Ilopran — BceoOyu. cmpaBouHO-UH(DOPMAIIMOHHBIA 00pa30BATEIbHBIN
CaliT, eIMHOE OKHO JOCTyna K o0pa3oBaTelIbHBIM pecypcaM. Pexum noctyma:
http://www.eduall.ru/

10. Enumnas xomnexkumst 1IOP: IlpenMetrHas kosutekuus «Xumus». Pexum
noctymna: http://him.1september.ru

11. OrtkpsIThIi KOJIemK: Xumus. Pexum gocryna: http://wwwhemi.nsu.ru

12. Poccuiickas 3neKTpoHHas IKoja. Pexxum noctyma: https://resh.edu.ru

13. Xumudeckuit MopTAall. Pexum J0CTymna: ChemPort.Ru
http://www.edu.yar.ru/russian/cources/chem
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5. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O

Kontpons wu  ounenka

MNPEAMETA
pE3yIbTaTOB

OCBOCHMU

y4eOHOro  mpeamera

OCYHICCTBIIACTCA IIPCIIOAABATCIICM B IIPOLHCCCC IIPOBCACHUA ITPAKTUICCKUX 3aHATUN U

MPOBEPOYHBIX PadoT,
MHIMBUAYAIbHBIX 33/1aHUM.

TECTUPOBAHUS,

a TaK¥XKC BbIIIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$1

HaumeHoBaHue pa3jesnoB U TeM

Ilnanupyemble pe3yJibTaThl

DopMBbI M METOIbI KOHTPOJIS U
OIICHKH Pe3yJabTATOB 00y4eHHs

1 2 3
Pazmen 1. TeopeTmueckie OCHOBBI JIP 1 —JIP 39 — OIICHKA BBITTOJIHCHUS PabOTHI;
OpPraHUYECKOU XUMHUHU MP 1 -MP 21 — OIICHKA BBITIOJIHCHUS
P 1-11P 9 NPaKTHYECKUX PadoT;
— OIICHKA PE3yJIbTATOB YCTHBIX
OTBETOB
Paznen 2. YrieBoaopoabl JIP 1 -JIP 39 — OIICHKA BBITIOJIHEHUS PabOTHI;
MP 1 -MP 21 — OLICHKA BBITIOJIHEHUS
IIP 5-25 NpakTHYEeCKuX paboT;
— OIICHKA Pe3yJIbTaTOB YCTHBIX
OTBETOB
Paznen 3. Kucnopoaconepsxarime JIP 1 —-JIP 39 — OIICHKA BBITTOJIHCHUS PabOTHI;
OpraHUYECKHE COETNHEHUS MP 1-MP 21

ITP 5-15, ITP 17-25

— OLICHKA BBINIOJIHEHUS
MPAKTHIECKHUX PadoT;

— OLIEHKA pe3yJIbTaTOB YCTHBIX
OTBETOB

Paznen 4. Azotcoaepxaiiiue opraHu4ecKre JIP 1 -JIP 39 — OIICHKA BBITIOJIHEHUS PabOTHI;
COEIUHEHUS MP 1 -MP 21 — OLIEHKA BBITIOJTHEHUS
[P 5-15, 17-25 PaKTHYECKUX PadoT;
— OIICHKA PEe3yJIbTATOB YCTHBIX
OTBETOB
Paznen. 5. BeicokoMomeKysipHBIC JIP 1 - JIP 39 — OIICHKA BBHITIOJTHEHUS pabOTHI,
COEIUHEHUS MP 1-MP 21 — OIIEHKA BBIIOJTHEHUS
[P 1, T1P 2, TIP 5, TIP 6, TIP 9, [P | npakruuecknx paGor;
10, ITP 18-25 — OLICHKA Pe3yIbTaTOB YCTHBIX
OTBETOB
CAIIOY YHAO «YMK» penoaaBaTeib A.A. JlyHaeBa

(mecTo paboThI)

(3aHMMaemasi 1I0JKHOCTB)

(MHMIMATBL, (PaMUITHS)
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