['ocynapcTBeHHOE Or01KETHOE TIPO(hEeCCHOHATTEHOE

obpasoBarenbHOe yupexaeHne (Camapckoid obactu
«YaraeBCKUi XUMHUKO-TEXHOJIOTHYECKUN TEXHUKYM»

YTBEPXJIEHO

IIPUKA30M JUPEKTOpaA
C=RU, OU=[upekTop, I'BIIOY «UXTT»
O=lBIroYy YUXTT, ot 01.03.24 Nel7-
CN=lepByxuHa Enexa oz(a)
BrnagumuposHa, E.B. [lepByxuna
E=so_him_tech ch@samara
.edu.ru

00e8b104c1bd491e63
2024.11.09 19:57:55+04'00'

PABOYAS ITIPOTPAMMA YUYEBHOI'O IPEJIMETA
OVIIL.07 Xumus

(0a30BbIi YPOBEHbD)

061H606pa30BaTeJILHOF0 IMUKJIA OCHOBHOM NnporpaMmmasl CpeaHEro npocbeccuonanbnoro
06p330BaHI/lﬂ o ClneuuaJbHOCTH

23.02.07 Texnu4yeckoe 00CIy:KHBAHME M PEMOHT ABHraTeJieil, CACTEM M arperaToB aBTOMoOuJIei

Yamaesck, 2024



OJIOBPEHO COTJIACOBAHO

IpeaMETHOM (LIUKIOBOM ) KOMUCCHEN IPEIMETHOM (LUMKIOBOM) KOMUCCHEH
0011e00pa30BaTENbHBIX TUCIUILINH MEXaHUYECKHX M aBTOTPAHCIIOPTHBIX
IIpencenarens [TLIK JUACLUILINH

A.A.TletpoBa [Tpencenarens MK
ITporokon Ne 07 ot 27.02.2024 r. H.C.KorensHukosa

ITpotokon Ne 07 ot 28.02.2024 r.

Cocrasutenb: Mcakosa H.B. npenogasarens ['BIIOY «UXTT»

JKCNepThI:

BryTtpeHnHss okcnepTusa

Texuunueckas sxcnieptusa: bamyn .., crapmmit metonuct ['BIIOY «UXTT»
ConepxarenbHas skcneptusa: bononosa E.B., npenogaBarens ['BIIOY «UXTT»

CO,I[ep)KaHI/IC IMporpaMmal pC€AIN3yCTCA B IIPOLECCCC OCBOCHUS CTYACHTAMU OCHOBHOM IIporpaMmbl

cpeaHero mpodecCHOHANTBHOTO 00pa30BaHUS C TOIYYEHHEM CpPEIHEro o0Imero obdpa3oBaHUs,
pa3paboTtanHoit B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC COO, a Takxke ¢ yu€rom TpeOoBaHUI
OI'OC CIIO 23.02.07 TexHuueckoe 00CIIy)KMBaHHUE U PEMOHT JIBUraTesiel, CUCTEM U arperaToB
aBTOMOOMIIEH

Pabouas mporpamma y4ueOHOTO TipeameTa « XUMHSD» IS CIIEIUAIBHOCTEH CpeTHETO PO ECCHOHAIEHOTO

oOpa3oBanus pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMH CICIYIOUINX IOKYMEHTOB:

®enepanbHblil 3ak0H 0T 29.12.2012 No 273-D3 «O06 obpazoBanuu B Poccuiickoit deneparnnm»
(c mocneayoumMMH H3MEHEHUSIMH );

[Mpuka3 MunnpocBenieanss Poccum ot 24.08.2022 Ne762 «O6 yrtBepxaenuu Ilopsaka
OpraHu3alliil M OCYILIECTBICHHUS O00pa3oBaTeIbHOM JAEATENbHOCTH M0 00pa3oBaTeIbHBIM
IIporpaMMam CpeiHero npoQeccuoHanbHOro oopazoBanus» (B pel. [Ipukaza MunnpocsenieHus
P® ot 20.12.2022 N 1152);

[Tpuka3 MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu ot 17.05.2012 Ne 413
«O0 yTBep:k/ieHUHU (enepalbHOTO rocyJapCTBEHHOT0 00pa30BaTENIbHOIO CTaHJapTa CPEAHETO
oOmiero o6pazoBanus» (B pell. mpukasa ot 27.12.2023 N 1028);

[Tpuka3 MunuctepcTBa obpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 09.12.2016 Nel1568
OO0 yTBepkaeHuu (heaepalbHOrO0 TOCYAAPCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHAApPTa CPEIHETO
poeCCHOHAIBHOTO 00pa3oBaHusi 1O crenuaabHOCTH 15.02.12 MoHTaX, TEeXHUYECKOE
00cCy>KUBaHUE ¥ PEMOHT IIPOMBIIIIIEHHOTO 000py10BaHUsA(II0 OTPACIISIM);

[Tpuka3 Munnpocsemienuss Poccun ot 18.05.2023 Ne 371 «O6 ytBepxkaeHun ¢eaepanbHon
00pa3zoBaTenbHON MTPOTrpaMMBbl CPETHETO 00IIIET0 00pa30BaAHUMY;

[Tpuka3 Munnpocsemenust Poccun ot 21.09.2022 Ne 858 «O06 yTBepx)aeHuu ¢eaepaabHOro
nepevyHs y4yeOHUKOB, [OIMYIIEHHBIX K HCIOJb30BAHUIO TPU peau3aldil  HUMEIOIIHNX
rOCYy/IapCTBEHHYIO aKKpEAUTAlUI0 O0Opa3oBaTeIbHBIX MPOrpaMM HAa4yaJlbHOTO  OOIIEro,
OCHOBHOTO 00111ero, CpemHero oOmero o0pa3oBaHUS OPTaHU3AMUSMH, OCYIIECTBIISIONIMMHI
00pa30BaTeNbHYI0 JEATEIBbHOCTh M YCTAHOBIEHHS IPENENbHOTO0 CpPOKa HCIOIb30BAHUS
UCKITIOUEHHBIX yueOHUKOB” (pen. ot 21.02.2024);

Pacnopsixenne Munnpocsemenuss Poccun ot 30.04.2021 1. NeP-98 «OO0 yTBepkIeHUU
Konuemnun npenogaBanus o01eo0pa3oBaTeIbHbIX AUCIUILINH C YYETOM IpodecCHOHATbHON
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https://normativ.kontur.ru/document?moduleId=1&documentId=439409#l0

HaMpaBJIEHHOCTH MPOrpaMM CpEIHEro MpoecCHOHAIBbHOIO 00pa3oBaHUs, PEATM3YEMBIX Ha
0a3e OCHOBHOTO 00111ero 00pa3zoBaHUsY;

e Pacnopspkenne Munnpocsemenust Poccun ot 25.08.2022 r. Ne P-198 «O06 ytBepxaeHun
Meronuk mnpenojnaBaHuss 10 0o0mieoOpa3oBareibHBIM  (00s3aTE€NbHBIM)  AMCLMILIMHAM
(«Pycckuit s3p1x», «Jlutepatypay, «MHOCTpaHHbIi A3bIK», «Matemaruka», «Mcropus» (nnm
«Poccust B mupe»), «®@usndeckas KyiabTypa», «OCHOBBI 0€30aCHOCTH KU3HEIEATEIbHOCTI,
«ACTpPOHOMHS») C Yy4eTOM MNpO(EeCcCHOHANBHOM HANpPaBICHHOCTH MPOrpaMM  CPEIHEro
npoecCHOHATLHOTO 00pa30BaHUsl, peain3yeMbIX Ha 0a3e OCHOBHOrO o0mIero oOpa3oBaHUS,
npeayCcMaTpUBalOIIie MHTCHCUBHYIO 00II€00pa3oBaTEeIbHYI0 MOATOTOBKY OOYYAIOIIUXCS C
BKJIIOYEHHEM IIPUKJIAHBIX MOJyJIEH, COOTBETCTBYIOLIMX ITPOPECCHOHATBLHON HAIIPAaBIEHHOCTH,
B T.Y. C YYETOM IIPUMEHEHUS TEXHOJIOTUH IUCTAHIMOHHOTO U 3JIEKTPOHHOIO0 00yUEHUs»;

e Meroanyeckre peKOMEHJAH 10 pealn3alii CpeaHero oomero obpa3oBaHusi B Mpeaenax
OCBOCHMS 00pa30BaTeIbHOM IPOrpaMMbl CPEAHEro MpodhecCHOHATLHOrO 00pa3oBaHus Ha Oa3e
ocHOBHOTO 0obmiero oopazoBanus (Ilmcemo Munmnpocsemenust Poccun ot 01.03.2023 1. Ne05-
592);

e [Ilpumepnas paOouass nporpamma oOmIe00pa3zoBaTeIbHON Y4eOHOM IUCHMIUIMHBI «XUMUSI»
(6a30BBIN ypOBeHb BapWaHT 1) id MpodecCHOHAIBHBIX 00pa3oBaTEIbHBIX OpraHU3allni,
npeacrapiieHHas B peectpe CIIOLab (spo-lab.ru)

® JlokanbHble HOpMaTUBHO-TIPaBOBbIE akThl | BIIOY «UXTT».


https://spo-lab.ru/soospo/4
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1. HOACHUMTEJBHASA 3AIINCKA

IIporpamma yuyeOHOro mpeaMeTa OpPUEHTHPOBaHA Ha pealu3aluilo  (heaepajbHOro
KOMITOHEHTa rOCyAapCTBEHHOT0 00pa3oBarenbHoro crangapra (nanee — ®I'OC) cpeanero odmiero
oOpa3oBanus «XuMHsA» Ha 0a30BOM YPOBHE B IpeieiaX OCBOEHHS CTYAEHTAaMH OCHOBHOM
IpOTPaMMbI  CpPEeIHEr0 MPO(PECCHOHATHHOTO O0pa30BaHMs C y4eTOM HpOQMIS MOIy4aeMOoro
poeCCHOHAIBHOTO 00pa30BaHUs.

XuMHuecKoe o0o0pazoBaHME, II0JIydaeMOE€ BBITYCKHUKaMu  00I1e00pa3oBaTebHOM
OpraHu3alyy, SBIAETCS HEOThEMIIEMON YacThIO UX OO0Pa30BaHHOCTH U CIIY>KUT 3aBEPIIAIOIINM
ATAlOM peaJu3alliy Ha COOTBETCTBYIOLIEM 0a30BOM YpPOBHE KJIFOUEBBIX LIEHHOCTEW, MIPUCYIINX
LIEJIOCTHOM CHUCTEME XUMHMYECKoro oOpa3oBaHus. KiroueBble LIEHHOCTH KacaroTCsl IO3HAHMS
3aKOHOB MPHUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHHUS M OOILIECH KyJIbTyphl YEJIOBEKa, a TaKXkKe
9KOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBbIO M IIPUPOJHOM Cpene.
Peanmusyercst xumudeckoe oOpa3oBaHuMe OOyYalOIIUMXCS HA YPOBHE CpEIHEro o0OIIero
00pa3oBaHus CpPeACTBAMU y4eOHOro mpeaMera «XUMHUA», COJAEpKAHUE U TIOCTPOEHHUE KOTOPOTro
OTIpeNieNIeHbl B TPOTpaMMeE 0 XUMHH C Y4€TOM cHenu(uKH HayKd XUMHUH, €€ 3HA4YCHUS B
[O3HAHUU NPUPOJBI U B MAaTEPUATbHOMN KM3HM OOILIECTBA, a TaKXKe C y4€TOM OOLIMX Leel U
IPUHLIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro oOIIero
obpazoBanus B Poccuiickoii @enepamuu.

[Tpu popmupoBaHuu coaepKaHus IpeaMeTa « XMMUs» YUTEHbI CIIEYIOIINE MOJI0KEHUS
0 crnenuduKe U 3HaUCHUH HAYKH XMUMUH.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAEeT 0COOYIO pOJIb B CO3JJaHUH HOBOM 0a3bl
MaTepHaIbHON KyJIbTYpbl, BHOCUT CBOH BKJIaJ B (POPMHUPOBAaHHE PAIMOHAIBHOTO HAYYHOI'O
MBILUIEHUS], B CO3JaHME LIEIOCTHOTO IMPEACTABICHUS 00 OKpY’KaloIleM MHpE KaK O €IUHCTBE
HOPUPOBI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMHM HAa OCHOBE IIOHUMAaHMs BELIECTBEHHOI'O
COCTaBa OKPYJKAIOLIEr0 MHpa, OCO3HAHWS B3aUMOCBSI3M MEXKIY CTPOEHHUEM BELIECTB, MX
CBOWCTBaMH U BO3MOXHBIMH 00JaCTSMU IPUMEHEHUS.

CoBpemMeHHasi XMMHsI KaK HayKa CO3UJaTesibHas, HayKa BBICOKMX TEXHOJIOTMM HalpaBjieHa Ha
pelieHre TI00adbHBIX MPOOJeM YCTOMYMBOIO PpA3BUTUSL YENIOBEUECTBA - CHIPHEBOH,
HHEPreTUUECKOM, MHIIEBOM, HKOJIOTMYECKON O€30MacHOCTM M OXpaHbl 3JI0pOBbsA. TecHO
B3aMMOJECHCTBYs C JPYTMMH €CTECTBEHHBIMU HayKaMHU, XMMHS CTajla HEOTHEMJIEMOW YacThbIO
MHUPOBOH KYJIbTYpbl, HEOOXOJHUMBIM YCJIOBUEM YCHEIIHOTO TPyJAa W KU3HU KaXJO0ro WieHa
o01iecTBa.

B coorBercTBUU ¢ 0OIMMU HENSIMU M NMPUHIUIAMH CpPEIHEro oOIiero oOpa3oBaHUs
conepxanue npeaMera «Xumus» (10-11 knaccel, 0a30BbI YPOBEHb U3YUEHUS]) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOydarolmuxcs, HEOOXOIUMYI0 UM st
BBIpaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKHU3Hb COIMYyMa,
IPOJOKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBisiomyUMU TpeaAMeTa «XUMHs» SBIAIOTCA 0a30Bble Kypchl - «Opranudeckas
XUMHUs» U «O0Ias 1 HeOpraHUyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
ABJISIIOTCS OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HaHUM MO0 HEOPraHWYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUH U3 001IEH XUMUM) U OpraHndecKoi Xxumun. PopMuUpoBaHHUE TAHHON CUCTEMBI 3HAHU TTPH
M3Y4YEHHUU TpeaMeTa obecredrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT00Opa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa comepkanusi KypcoB - «Oprannueckas XuMus» 1 «O011ast 1 HeOpraHudeckas
XUMHUS» cPOpMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0J]a K M3yYCHHIO
y4ueOHOro Marepuaiga M OOyCJIOBJI€Ha HMCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUUECKUX YPOBHAX. B Kypce OpraHMyeckoil XUMHUM BEILECTBA
paccMaTpUBAIOTCS Ha YpOBHE KJIACCHUYECKON TEOPHH CTPOCHUS OPraHUYECKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX NMPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Csenenusi 00 M3ydaeMbIX B Kypce BEIECTBaX HAIOTCS B Pa3BUTUU - OT YIJIEBOJOPOAOB IO
CJIO)KHBIX OMOJIOTMYECKH AaKTUBHBIX COEIMHEHHH. B Kypce OpraHmdyeckoidl XUMHM MOJIYy4aroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs TEpBOHAYAIbHBIC
IPECTABICHNUSA O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MMPU3HAKaX BEIIECTB, 3aBUCHIMOCTH
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CBOICTB BEIIIECTB OT UX CTPOCHHUS, 0 XUMUYECKON PEAKIUU.
B mpenmere «Xumus» 06a30BOro ypoBHsSI pacCMaTpUBAeTCS U3yUEHHBIH Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHHs TEOPETHUECCKUI Marepuan U (aKTOJOTHUECKUE CBEIACHUS O
BELIECTBaX U XMMHMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSA» O0YyYaroIUMCsl IPEAOCTABIACTCS. BO3MOXKHOCTh OCO3HATh 3HAYEHUE NEPUOIUYECKOrO
3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTUYECKUX MO3HMIUHN, IIy0e MOHATH MCTOPUYECKOEe
U3MeHeHHe QYHKLHUI 3TOro 3aKoHa - 0T 00001aroIel 10 0ObSICHAIOLIEH U TPOTrHO3UPYIOLIEH.
Enunas cucrema 3HaHN 0 BAXKHEHUIITUX BEIIECTBAX, MX COCTAaBE,
CTPOCHUH, CBOMCTBaX U IPUMEHEHHH, a TAKXKE O XMMHMYECKMX DPEAKLUMAX, UX CYLUIHOCTH H
3aKOHOMEPHOCTSX IIPOTEKaHuUs JomoHseTcs B Kypeax 10 u 11 kinaccoB anemeHTaMu coaepKaHus,
UMEIOIMMH  KYJIBTYPOJIOTMYECKUM M NPUKIAJHOW XapakTep. OTH 3HaHUS CHOCOOCTBYIOT
IOHMMAHHUIO B3aUMOCBSI3M XUMHUU C IPYTUMH HayKaMM, pacKpbIBalOT €€ pojib B 103HABATEIbHON
U NPAKTUYECKON NIEeATENbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHMS K IPOLECCY
TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMUMHUHU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOsieMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M IPUMEHSTH €€ JUIsl TIOMOJHEHNUs 3HAHWUHN, PEeUICHUs
MHTEJUIEKTYyalIbHBIX U SKCIEPUMEHTAJIbHBIX HUCCIIEA0BATENbCKUX 3a1au. CopeprkaHue ydeOHOro
npeaMmera «XHWMHUS» JIAHHOTO YPOBHS M3y4YeHHS OPUEHTHPOBAHO Ha (QOPMHpPOBAHUE Y
00yyaroImuxcss MUPOBO33PEHUYECKON OCHOBBI Ul MOHUMaHUsA (GHIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYecKOro Mupa, o0yClIOBIEHHOCTh CBOWMCTB
BEIIIECTB UX COCTAaBOM U CTPOECHUEM, I03HABAEMOCTb NPUPOIHBIX SIBJICHUI MyTEM SKCIIEpUMEHTA
U PELICHUS NPOTUBOPEUYUH MEXKIy HOBBIMH (PaKTaMH M TEOPETUUYECKUMH IPEINOCHUTKAMH,
OCO3HAHME POJIM XMMUHU B PEIIEHUH 3KOJOIMUYECKUX MpoOiieM, a Takxke MpolieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTEpUAIOB.

B nnane pemieHus 3agad BOCHMTAHUS, PAa3BUTUS U COLMANIM3ALUU OOyYarOIMIUXCS
INPUHATHIE MPOrpaMMON MO XUMHUHM MOAXOAbl K OINPEAEIECHUIO COJEp)KaHUs U IOCTPOEHUs
npeaMera IpelycMaTpuBaloT (OpMHUpPOBaHUE Yy OOYYarOIMXCS YHUBEPCAIbHBIX YUeOHBIX
JneicTBUi, uMerouMx 0a30BO€ 3HAUEHUE JUIS Pa3jIMYHbIX BUAOB JEATEIbHOCTU: PELICHUS
npo0ieM, IonCKa, aHanu3a U 00paboTKH HH(pOpMaIUK, HEOOXOJUMBIX JJIsl IPUOOPETEHUS OTIbITa
MPAKTUYECKON U HUCCIIEeI0BATENIbCKON JIEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU
XUMHUH.

B npaktuke npenogaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus,
TaK U Ha YpPOBHE cpeaHero obmero oOpa3oBaHUs, NPHU OIpPENENEHUN COJepKATEIbHOM
XapaKTepUCTUKU IeJiell M3ydyeHHUsl MpeAMeTa HamlpaBiIeHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTHU
TPaJUIIMOHHO MTPU3HAETCS (HOPMUPOBAHHE OCHOB XUMHUECKOM HAYKH KaK 00J1aCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON I€ATEIHbHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KylbTypsl. C METOOMYECKON TOYKHM 3pEHMS TaKOM NOIXOJ K OINPENEICHHUIO LEeJIed H3y4deHus
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

['maBHBIMM LETISAMH M3Y4YeHHs IpeaMmeTra «XHMHsS» Ha YpPOBHE CpEIHEro oOIIero
o0Opa3oBaHus Ha 6a30BOM YPOBHE SIBJISIOTCS:
- (hopMupOBaHHE CUCTEMbl XMMHUYECKHX 3HAHUN KaK BaKHEUIIEW COCTaBIAIOLICH €CTEeCTBEHHO-
HAayYyHOM KapTHHBI MHpa, B OCHOBE KOTOPOI JI€XaT KIIOYEBblEe MOHATHS, (pyHIaMEHTaJIbHbIE
3aKOHBI U TEOPUH XMMHUH, OCBOEHUE SI3bIKa HAyKH, YCBOCHUE ¥ IOHUMAaHHUE CYIIHOCTH AOCTYIIHBIX
000011eHNIT MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJIEHHE C HCTOpPHEeH HuX pPa3BUTHS U
CTaHOBJICHUS;
- (opmupoBaHuEe UM pa3BUTHE MPEJCTaBICHUM O HAYYHBIX METOJAX IIO3HAHMS BEIECTB U
XUMHUYECKHX peakiii, HeOOXOAMMBIX Ui MPUOOPETEHHs] YMEHUIl OPUEHTHUPOBATHCS B MHUPE
BEIIECTB U XUMUYECKUX SBJICHUM, UMEIOIINX MECTO B IIPUPO/IE, B MPAKTUUECKON U MOBCETHEBHON
KHU3HH,
- pa3BUTHE YMEHHUI M CIOCOOOB AESITETBbHOCTH, CBA3AHHBIX C HAONIOJEHHEM U OOBSICHEHUEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOII0IEHUEM ITPaBUII 0€30MacHOro 00paleHNs C BeIECTBAMHU.



2. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIbHOTI'O YYEBHOI'O ITPEIMETA

[Tporpamma o61eo0pa3oBaTeIbHOTO y4eOHOTO MpeaMeTa (Janee — npeaMeTa) « XuMus»
orpaxaer TpedoBanus ®I'OC COO k pe3yibTaTaM OCBOSHHUS 00pa30BaTEIbHONU MPOTPaAMMBI 110
npeamery «Xumus». IIporpamma sBIse€TCs 4YacTblO OCHOBHOM IIPOIPaMMBbl  CPEIHETO
npodeccuonansHoro oodpaszosanus (manee — OIl CIIO) B coorBerctBum ¢ ®I'OC CIIO mo
crenuanbHocTH 23.02.07 TexHuyeckoe OOCTYy)KMBAaHHE M PEMOHT JBUTATEICH, CHUCTEM H
arperaToB aBToMoOMJiel ocBamBaeTcs Ha 0a30BOM ypoBHe. Ha m3yueHue ydeOHOro mpeamera
«Xumus » orBoguTcd 44 vaca.

KoHTpoiib kauecTBa 0OCBOCHUS MpeAMETa « XUMUS» MPOBOJAUTCS B MPOIIECCE TEKYIIETO KOHTPOJIS
Y IPOMEKYTOYHON aTTECTaIUH.

Texymuii KOHTPOJIb IPOBOAUTCS B TpeesiaX Y4eOHOro BpeMEHH, OTBEJICHHOTO Ha MPEAMET, KaK
TPaAUIIMOHHBIMH, TaK U HHHOBAIIMOHHBIMH METOJAMH, BKJIIOUYass KOMITBIOTEPHOE TECTUPOBAHHE.
Pe3ynbTarel KOHTPOJISI YUUTHIBAIOTCS MIPU MOABEACHUU UTOTOB MO mpeaMery. [IpomexxyTounas
aTTecTauus npoBoauTcs B hopMme nuddepeHIITPOBaHHOTO 3a4eTa [0 UTOraM U3y4eHUs MpeaMeTa.
[TpomexyTouHas artectanus B Buae AuddepeHIMpOBaHHOIO 3a4eTa MO MPEeIMETy MPOBOAUTCS
3a CUeT BPEMEHHU, OTBEJCHHOTO Ha €r0 OCBOCHHE.

2.1 Mecto yueboHoro npeamera B crpykrype OII CIIO:

O0meoOpa3zoBaTeIbHbBIN yueOHBIH peaMeT « XUMUsD) BXOAUT B COCTAB 00s13aTEIbHBIX IIPEAMETOB
obmeooOpazoBarenbHoro 1ukiaa OIl CIIO mo cnenmambHocTH 23.02.07 TexHu4eckoe
00CITy>)KMBaHUE U PEMOHT JIBUTATEJICH, CUCTEM U arperaToB aBTOMOOWIICH U3Yy4YaeTCsl B TIEPBOM U
BTOPOM CEMECTpax.

2.2. Llesin ocBOeHHs1 Y4eOHOI0 NpeAMeTa:
Coneprkanue mporpaMmmbl 00111€00pa30BaTEIHLHOTO YYeOHOT0 peIMeTa « XUMUsD HAPaBIICHO HA
JIOCTHKEHHUE Clenyrone 1enu: chopMupoBaTh y CTYIEHTOB IMPEACTABICHUS O XUMUYECKOM
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHMpPAa KaK OCHOBBI IIPUHATUS PEIICHUHA B
KU3HEHHBIX U MPOU3BOICTBEHHBIX CHUTYyallUsAX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHON Cpeie.

2.3. [Inanupyemble pe3yJibTAThbl OCBOEHHS Y4eOHOr0 MpeIMeTa B COOTBETCTBHUH C
PI'OC CIIO u Ha ocHoBe PI'OC COO

B pamkax mporpammbl ydeOHOro mpeamera «XUMHS» OOYYarOIIMMHCS OCBaMBAIOTCS
JMYHOCTHBIE, METANpPEIMETHBIE W TPEIMETHBIC PE3yJIbTaThl B COOTBETCTBHH C TPEOOBaHUSIMH
®I'OC cpennero obriero odbpazoBanusi: tnyHocTHbIe (JIP), MeTanpenmernsie (MP), npenmeTHbie
(ITP): Ob6pazoBaTenbHbIE pe3yNbTaThl ONPEENIEHbl B MPUMEPHBIX padounx nporpammax, @I'OC
COO.

Kon ‘ [Inanupyemslii pe3ynbTar
JIn4HOCTHBIE PE3YNBTATHI

JIP1
JIngHOCTHBIE PE3YJIBTATHI I'PAXKIAHCKOIO BOCIIUTAHMUS:

JIP1.2 Oco3HaHue cBOMX KOHCTUTYLMOHHBIX MpaB U 0053aHHOCTEH, yBayKeHHE 3aKOHA U
IPaBONOPSIKA

JIP 1.3 IIPEACTABIICHNS O COLUAIBHBIX HOPMaX U MPAaBWIAX MEXKIMYHOCTHBIX OTHOLLIECHUN B
KOJUIEKTHUBE,

JIP1.4 TOTOBHOCTH K COBMECTHOH TBOPYECKOW NESATEIBHOCTH TNPH CO3JaHUM Y4eOHBIX
IIPOEKTOB, PELICHUH Y4eOHBIX U MTO3HABATENIbHBIX 3a/1a4, BHIITOJIHEHUU XUMUYECKUX
JKCIIEPUMEHTOB;

JIP 1.5 CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHMUS, IOTUKY U apTyMEHTBI
JPYTUX MU aHAJU3€ Pa3IMYHBIX BUJIOB YUeOHOH NesATEIbHOCTH;

JIP 2
JIngHOCTHBIE PE3yNIBTATHI NATPUOTUYECKOTO BOCIIUTAHUS




JP21

LIEHHOCTHOTO OTHOIIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEANI0 OTEYECTBEHHON
XUMUH,

JIP2.2 yYBa)KEHHSI K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPHH M IIPAKTUYECKOTO IPUMEHEHUS
XUMHH, OCO3HaHMS TOrO, YTO JOCTHIKCHMsI HAyKH €CThb DPE3YyJbTaT IJIMTEIbHBIX
HaOJII0JIEHUH, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX MOMCKOB, ITOCTOSHHOIO TpyJa
YYEHBIX U IIPAKTHKOB;

JIP 2.3 WHTEpeca W TO3HABaTEIbHBIX MOTHUBOB B MOJIYYCHUH M TMOCIEAYIOIIEM aHAJN3e
MH(POPMALIUHU O IEPEOBbIX JOCTHKEHUSIX COBPEMEHHOM O0TEeUeCTBEHHOM XUMUMU;

JIP 3 JInyHOCTHBIE PE3YJIBTATHI AYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

JIP3.1 HPaBCTBEHHOI'0 CO3HAHMSI, STUUECKOTO MOBE/ICHHSI;

JIP 3.2 CHOCOOHOCTH OLEHMBATh CHUTYallMM, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSICh HAa MOpaIbHO-HPaBCTBEHHBIC
HOPMBI U IEHHOCTH;

JIP3.3 TOTOBHOCTHU OLICHMBATh CBOE IOBEACHUE U MOCTYIIKM CBOMX TOBAPHUIIEH C IMO3ULUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX IOCTYNKOB;

JIP 4 JIMuHOCTHBIE pe3yNbTaThl POPMHUPOBAHUS KYIBTYPHI 3TOPOBBSI:

JIP 4.1 NOHMMAaHHS [IEHHOCTEH 37I0pOBOTO M 0€30MacHOro oopasa KU3HU, HE0OXO0AUMOCTH
OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY (HU3NYECKOMY U IICHUXHUYECKOMY
310POBBIO;

JIP 4.1 coOnrofeHusl TMpaBuwil OE30MacHOr0 oOOpalieHuss ¢ BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HHU U B TPYJIOBOM JESTEIBHOCTH;

JIP 4.2 NOHUMAaHMs LEHHOCTHU NPABWJI UHAWBUIYAIbHOTO M KOJUIEKTUBHOIO 0E30I1aCHOTO
IIOBEJCHUS B CUTYyalMsIX, YTPOXKAIOIUX 310POBbIO U JKH3HU JIFOCH;

JIP 4.3 OCO3HAHMs TOCJIEACTBUH W HENpUATHS BPEOHBIX MNPUBBIYEK (yHnoTpebsieHus
AJIKOT0J1s1, HAPKOTUKOB, KypeHus);

JIP 5 JINYHOCTHBIE PE3yIbTAThHI TPYJAOBOTO BOCIIUTAHUS:

JIP 5.1 KOMMYHHMKaTUBHOW KOMIIETEHTHOCTU B Y4eOHO-HMCCIIEI0BAaTEIbCKON 1€ATEIbHOCTH,
O0OILIECTBEHHO 0JI€3HOM, TBOPYECKOH M IPYTHX BUJAX JEATENbHOCTH;

JIP 5.2 YCTAaHOBKHM Ha AKTMBHOE Y4YaCTHE B PELICHUM IMPAKTHYECKUX 3a1ad COLUAIBHON
HalpaBJIEHHOCTH (B PAMKax CBOEr0 KJlacca, IIKOJbI);

JIP 5.3 MHTEpeca K MPaKTUYECKOMY U3yUeHHIO podeccuii pa3InyHOro poja, B TOM YHUCIIe
HAa OCHOBE MPUMEHEHUS] IPEAMETHBIX 3HAHUN 110 XUMHH;

JIP 5.4 YBa)XXECHHUsI K TPYLy, JTIOJSM TPyJla ¥ pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;
TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAIbHON TpaeKTOpUn o0Opa3oBaHMUs,
Oyayiel npodeccuu U peaan3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XUMUH, UHTEPECOB U NOTPEOHOCTEM
00111eCTBA;

JIP6 JIngHOCTHBIE PE3YNIBTATHI IKOJIOTHYECKOIO BOCIIUTAHHUS

JIP 6.1 HKOJIOTHUECKU IIeJIECOO0Pa3HOr0 OTHOUICHUS K TPUPOAE, KaK HCTOUHUKY
CYIIIECTBOBAaHUS KU3HU Ha 3eMIIE;

JIP 6.2 NOHUMaHMUA TJIOOAJIBHOTO  XapakTepa HKOJOTMYECKUX TpoOseM, BIUSHUS
SKOHOMHYECKHX IMTPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATIBHON CpEIbl;

JIP 6.3 OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHMS JOCTHKEHUH XUMHMU JUIS pEIIeHUs
BOIIPOCOB PAllMOHAIIBHOTO MPHUPOIONOJIB30BAHNS;

JIP 6.4 AKTUBHOTO HEINPUATUSA NCUCTBUH, NMPUHOCAIIMX BpPEI OKPYXkKaroLEH IMPUPOIHON
cpele, YMEHUsI MPOTHO3UPOBATh HEOJAronpUsTHBIE SKOJOTUYECKHE MOCIEACTBHS
IPEATPUHUMAEMBIX JEMCTBUI U IPEIOTBPALIATh UX;

JIP 6.5 HaJIMYMS Pa3BUTOIO HKOJIOTMUECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIbTYpBbI, OIBITA
JIEATEIbHOCTH SKOJIOTUYECKON HAIIPABIEHHOCTH, YMEHHS PyKOBOACTBOBATHCS UMU B
MO03HABATENbHOM, KOMMYHHUKATUBHOW M COIMAJIbHON NpPAaKTUKE, CHOCOOHOCTH U
YMEHUs1 aKTUBHO IIPOTUBOCTOSITh UIEO0JIOTUU XeMO(POoOHH;

JIP 7 JIngHOCTHBIE PE3YJILTATHI IECHHOCTH HAYYHOI'O ITO3HAHHUS:
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JIP 7.1 chopmupoBanHOe™ MHUPOBO33pEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTHKH;

JIP 7.2 MOHMMAaHHUA CTeUU(PUKN XMMUU KaK HAyKH, OCO3HAHUS €€ poiu B (hOPMUPOBAHUU
paloOHaIbHOIO HAYUYHOT'O MBIIIIEHUS, CO3/IaHUU LIEIOCTHOTO IIPEICTaBICHUS
00 OKpyXaroIieM MUpe KaK O €JMHCTBE MPUPObI U YeIOBEKa, B TO3HAHUU
NPUPOIHBIX 3aKOHOMEPHOCTEH M PEeIICHUH TPO0IeM COXpaHEHHS TPUPOTHOTO
paBHOBECHS,

JIP 7.3 yOexKIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHH JJIs1 COBPEMEHHOW ITUBUIIN3AIUH: B €€
TYMaHHUCTUYECKOW HANpaBJICHHOCTH M Ba)KHOM pOJM B CO3JaHUU HOBOM 0asbl
MaTepHaIbHON KYJIBTYpPbI, PELIICHUU TI00aTbHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHUS
YEeJIOBEYECTBA - CBIPbEBOM, HHEPreTUYECKOW, MHINEBOM U  3KOJOTUYECKOU
0€30I1aCHOCTH, B Pa3BUTUH MEIUIMHBI, 00ECIIEYCHNH yCIOBUN YCIICIIHOTO TPyia U
9KOJIOTHYECKH KOM(OPTHOM JKU3HU KaKJ0T0 YieHa oOlLIecTBa,

JIP 7.4 €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHMMAHUS CYUIHOCTH METOJOB ITO3HAHU,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIb30BATh MOTy4YaeMbIe
3HAHMS JUISL aHAIM3a U OOBSCHEHUS SIBJICHUM OKPYXKAIOIIETr0 MUpa U MPOUCXOJAIINX
B HEM M3MEHEHUI, yMEHHUs J1elaTh 0O00CHOBAHHbIE 3aKIIOUYEHHUS HA OCHOBE HAYyUHBIX
(aKkTOB M MMEIOIIMXCS IAHHBIX C LIEJIbIO MTOJIYUYEHHUs JJOCTOBEPHBIX BbIBOJIOB;

JIP 7.5 CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS JUIS PEIICHUS
Ipo0JIeM B peaJIbHBIX )KM3HEHHBIX CUTYaLMSIX;

JIP 7.6 MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM ASSITEIIbHOCTH; TOTOBHOCTHU U
CIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO U CAMOOOPA30BaHHIO, K AaKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTSIMU;

JIP 7.7 UHTEpeca K OCOOEHHOCTAM TpyJda B pa3iMuHBIX cdepax MnpodeccnoHaTbHOMI
JIeSITEJIbHOCTH.

MertanpeamMeTHbIE pe3yIbTaThl

I¥Yyn [To3HaBarenbHble YHUBEPCAIbHBIE YUeOHbIE IEHCTBHS:

[IYVYyn 1 | ba3oBble 1oruyeckue 1eUCTBUS:

I[IYVyn CaMOCTOSITENILHO (OPMYJIMPOBAaTh M aKTyaJM3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €€

11 paccMaTpuBarth;

I[IYVyn ONPENENATh LENIN AEATEIIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,

1.2 COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIEISIMU;

[YVyn MCIIOJIb30BaTh MIPU OCBOCHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIIEHUS - BBIAEIATh

1.3 XapaKTepHbIE NIPU3HAKY MOHATUN U YCTaHABIIMBATH UX B3aUMOCBS3b, UCIIOIb30BaTh
COOTBETCTBYIOIINE MOHSITHUSL sl OObSICHEHHUS OT/IENbHBIX (PAKTOB U SBJICHUM;

I[IYVyn BBIOMPATh OCHOBAHUS M KPUTEPUU AN KIACCU(UKAIMKM BELIECTB U XUMUYECKHUX

14 peakiui;

YCTAHABJIMBATh NPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKYy U3Yy4acMbIMU SIBICHUSIMU;

[IYVyn CTPOUTH JIOTUYECKUE PACCYKIACHHs (MHIAYKTHBHbBIE, I€AYKTHBHbIE, 10 aHAJIOTHN),

1.5 BBISBJISITH 3aKOHOMEPHOCTM W NPOTHUBOPEYMS] B PacCMaTPUBAEMBIX SBIJICHUSX,
(GbopMyJIMpPOBATh BHIBOIBI M 3aKIIOUYECHHUS;

[IYVyn IPUMEHATH B IIPOLIECCE IIO3HAHMS, MHCIIOJIB3YEMbIE B XUMHUHU CHMBOJUYECKHE

1.6 (3HAKOBBIC) MOJIETH, TPEOOPA30BHIBATH MOJCIIbHBIC TTPEICTABICHHS - XUMHYECKHUI
3HaK (CHUMBOI) 3JIEMEHTa, XUMHU4YecKas (hopMysia, ypaBHEHUE XUMUYECKON peakluu
- IpU pElIeHUU Y4YeOHBIX MO3HABATENIbHBIX U MPAKTUUECKUX 3a/ay, MPUMEHSThH
Ha3BaHHBIE MOJEIBHBIE NPEICTABICHUS AJIS BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4YaeMbIX BEUIECTB M XUMUUECKHX PEAKIIHH.

[TYVYyn 2 | ba3oBble ncciienoBaTelbCKUE JEHCTBUS:

[IYVyn BJIa/IETh OCHOBAMHU METO/J0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLIUI;

2.1

[IYVyn GbopMyIMpOBATH 1IENH U 337a4l UCCIIEJOBAHUS, HCIIOJIb30BaTh OCTABJICHHBIC U
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2.2

CaMOCTOSITENILHO C(OPMYIIMPOBAHHBIE BOIPOCHI B KAUECTBE HHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI U151 ()OPMHUPOBAHHUS TUIIOTE3HI 110 POBEPKE MPABUIbHOCTH
BBICKA3bIBAEMBIX CYXKICHH;

I[IYVYyn BJIAJICTh HABBIKAMH CAMOCTOSITENILHOIO IJIAHUPOBAHUS M MPOBEICHHS YUEHUUECKUX

2.3 AKCIIEPUMEHTOB, COBEPILIEHCTBOBaTb YMEHMsS HaOJI0aTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATh €ro pe3ysbTaT, (opMyaupoBaTh 000OLICHUS U
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUSA, COCTABIATh
000CHOBaHHBIM OTUET O MPOJeIaHHOM paboTe;

[IYVYyn pruoOpeTaTh OMBIT YUYSCHUUECKON UCCIEA0BATEIILCKON U MPOEKTHOMN A TEIbHOCTH,

24 HPOSIBIIATH CHOCOOHOCTh ¥ TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IT03HAHUS

[IYVYyn3 | PaGota ¢ uHpopManueii:

[IYVyn OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHUKAX WHGPOpMANMU (HAYYHO-TIOMYJISIpHAS

3.1 JAUTEpaTypa XHMMHUYECKOTO  COJAEp)KaHMs, CIpaBOYHblE MOCOOUS, PEcypcChbl
WutepHera), aHamu3upoBaTh HHGOPMAIMIO PA3JIMYHBIX BUAOB H  (HopMm
IPECTaBICHUs, KPUTUUECKHU OLICHUBATh €€ TOCTOBEPHOCTh U HEIPOTHBOPEUUBOCTh;

[YVyn (bopMyJIMpOBaTh 3aMPOCHl U MPUMEHATH PAa3JIMYHbIE METO/IbI IIPU IOUCKE U O0TOOpE

3.2 uH(popMaluy, HEOOXOTUMOW MJisi BBIMOJIHEHUS Y4eOHBIX 3a/ad ONpeAeTEHHOTO
TUIIA;
npuoOpeTaTh  ONBIT  HCHOJB30BAaHUSA  MH()OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIl U pa3JIMYHBIX IOUCKOBBIX CUCTEM;

I[1YVyn CaMOCTOSITENIbHO BBIOMpaTh ONTHMANbHYIO (OpMY MpeAcTaBiIeHUs HHGPOpMALUU

3.3 (cxembl, rpadUKH, TUArpaMMBl, TAOJIHIIbI, PUCYHKH U IPYTHE);

I[1YVyn UCIOJIb30BaTh HAy4yHBIH S3BIK B KauecTBE CpPEACTBA MpU paboTe ¢ XMMHUYECKOH

3.4 uH(pOpMaIMel: TPUMEHATh MEXNpeaMeTHbIe ((PU3NYECKUe U MaTeMaTUYECKUE)
3HaKU M CUMBOJIBL, (OopMyJibl, a00peBHATYpbl, HOMEHKIATYPY;

[IYVyn UCIOJB30BaTh U NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMUECKHE  CPEICTBA

3.5 HaTJISIOHOCTH.

KV¥Yyn KoMMyHHKaTHBHbIE YHUBEPCAJIbHBIC YUeOHBIE ICHCTBHSL:

Kyyn 1 3a/1laBaTh BOMPOCHI IO CYIIECTBY O0OCYX/JaeMOil TeMbl B XOJi€ JAMajora W/Win
JIMCKYCCHH, BBICKA3bIBaTh UJIeH, (POPMYIUPOBATH CBOU MPEI0KEHUS OTHOCUTEIHHO
BBITNIOJIHEHMsI IPEJIOKEHHOM 3a/1a4H;

Kyyn 2 BBICTYIIaTh C IIPE3ECHTAlMEdl Ppe3yJbTaTOB IIO3HABATEIbHOM JAEATEIbHOCTH,
MOJIy4YE€HHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU NPHU BBIIOJHEHUU
XMUMHUYECKOTO HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaan3aluy yueOHOro MpoeKkTa u (popMyIupoBaTh BHIBOBI 110
pe3yJibTaTaM MPOBEAEHHBIX MCCIENOBAHUM IyTEM COIVIACOBAHUS MO3MLMH B XOI€
00cyxeHusi 1 0OMEHa MHCHHSIMHU.

PYyn PerynstuBHble YHUBEpcalbHble yueOHbIe JefCTBUS:

Pyyn 1 CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYLIECTBJIATH CBOK  IO3HABATEIbHYIO
NEATENIBHOCTD, OIpeneisas €€ Lenu M 3aJadd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBaTh MpeAJiaraéMblii  aJIrOPUTM JACUCTBUNA TpHU
BBIMOJIHEHUH Y4YeOHBIX U HCCIIEAOBAaTENbCKUX 33/1a4, BBIOMpaTh Haumboee
3¢ dexTuBHBIH crnocod MX peuieHus ¢ Y4YETOM TOJy4YeHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMHUYECKUX pEaKLUsX;

Pyyn 2 OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTHM Ha OCHOBE CaMOaHalu3a M
CaMOOLIEHKH.

[IpenmMeTHBIE pe3yabTATHI
[P 1 c(OpMUPOBAHHOCTh NPEACTABICHUI O XUMHUYECKONH COCTAaBIISIONIEH €CTECTBEHHO-

HAayyHOM KapTUHBI MHUpA, pOJIM XMMHMHM B TIO3HAHWM SIBJICHUH IpPUPOABI, B
(GOpMUPOBAHUM MBINUIEHUS] M KYJIbTYphl JIMYHOCTH, €€ (yHKUHMOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOMN JUIs PEICHUs] MPAKTHUYECKUX 3a/1a4 M HKOJOTHUECKU
000CHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOMH cpelie

10




I1P 2

BJIa/ICHHE CUCTEMON XMMHYECKHX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraoume
MOHSTHS (XUMUYECKHUI AIIEMEHT, aTOM, JJIEKTPOHHas 000JI0YKa aTOMa, MOJEKYJa,
BaJICHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHas popmyia
(pa3BépHyTass W COKpalI€HHAs), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OO0BEM,
YTIEPOAHBIN CKelleT, (PyHKIMOHAlIbHAs TpYIINa, pajuKall, U30MEpHs, HU30MEpHI,
TOMOJIOTHYECKUN PSIJl, TOMOJIOTH, yTIEBOIOPOIBI, KHCIOPOA U a30TCOACpIKAIIUE
COCIMHEHUSI, MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COC/IMHEHUS);

IP 3

TEOPHH U 3aKOHBI (TEOpHsI CTPOEHUs opraHndeckux seuiects A.M. byTieposa, 3akoH
COXPAHEHHUsI MacChl BELIECTB);

I1P 4

3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3bIK XUMHH;

IP 5

MHUPOBO33PEHYECKHE 3HAHUA, JIEKAIUME B OCHOBE IIOHUMAHHS MPUYUHHOCTU U
CHUCTEMHOCTH XHMHUYECKUX SBJICHUH, (PAKTOIOTHYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, IOJYYEHHU M O€30MacHOM MCIIOJIb30BAaHMM BA)KHEHIINX OPraHUYECKHUX
BEIIECTB B OBITY M IPAKTUYECKOH JIETETbHOCTH YEIIOBEKa,

IIP 6

c(OpPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE TMPU3HAKU TOHATHUH,
YCTaHABIMBATh MX B3aHMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHSTHS IPHU
ONKMCAHUU COCTaBa, CTPOCHMSI U MTPEBPALICHUI OpraHM4eCKUX COSTUHEHHI;

I1P 7

c(hOpMUPOBAHHOCTh YMEHHM UCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIHMKY  JUISI
COCTaBIICHUS MOJIEKYJISAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHON)
dbopMynT  OpPraHMYECKHUX BEIIECTB U ypaBHEHUHW XHUMHYECKUX  PEaKIIHi,
W3rOTaBIMBATh MOJEIIA MOJIEKYJ OPraHMYEeCKHMX BEIIECTB JUISl WILIIOCTPALUU UX
XMMHYECKOT0 M MPOCTPAHCTBEHHOI'O CTPOCHUS;

I1P 8

C(OPMUPOBAHHOCTh yYMEHHMH YCTAHABIMBATh IMPHHAIICKHOCTh H3YYCHHBIX
OpPraHMYeCKHX BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K OIpPeNeIEHHOMY
KJIacCy/Tpynne COeAMHEHHH (YIJIeBOIOPOIBI, KHCIOPOJ M a30TCOAEPIKaIlUe
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIE COEIMHEHHsI), JaBaTh UM Ha3BaHHS I10
cuctemaruueckoii HomeHkinarype (IUPAC), a Takke MNpUBOJMTH TPHBUAIBHBIC
Ha3BaHUS OTJENBHBIX OPTaHWYECKHX BEHIECTB (ITHIICH, MPONMICH, AaleTUIIEH,
STUJICHIJIMKONb, TJIMLEPUH, (EeHON, (OopMaibIeruj, ameranbIerus, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KHCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPHHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, Kpaxmall, 1eJUTI0103a, TIUIKH);

P9

Cq)OpMI/IPOBaHHOCTI) YMEHUA ONPEACTIATE BUABI XHUMHYECKOU CBSI3U B OpTraHUYCCKUX
COCOAMHCHUAX (OI[I/IHapHBIC n KpaTHLIe);

I1P 10

Cq)OpMHPOBaHHOCTB YMCEHUA INPHUMCHATH ITOJIOKCHHUA TCOpHHU CTPOCHUA
OpTraHU4YC€CKUX BCIICCTB AM. EYTHCPOBa JJIA OOBSICHEHHSI 3aBUCHMOCTH CBOICTB
BCIICCTB OT MX COCTaBa U CTPOCHUSA; 3aKOH COXPAHCHUA MACCHI BCUICCTB,

IP 11

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh COCTaB, CTPOCHHE, (DU3NUYECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEICTABUTENEH  Pa3IUYHbIX  KJIACCOB
OpPTaHMYECKUX BEIIeCTB (METaH, 3TaH, dTHJICH, IPOIUIICH, alleTHIeH, OyTaaneH-1,3,
MeTmI0yTaaueH-1,3, 6eH3011, METaHO, ATAHOJ, STUJICHIJIMKOIb, TIUIEPHH, (GEHO,
areTagbAeTHu/l, MypaBbUHAsI U YKCyCHasl KHCIIOTHI, TJIFOKO3a, KpaxMal, IeJITH0103a,
aMHUHOYKCYCHasl KHCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMH
YpPaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX pPEAKIUNA C MCHOJIb30BaHUEM

CTPYKTYPHBIX (hopMyI;

[P 12

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOYHUKH yTIEBOAOPOIHOTO CHIPHSI
(He(Th, MPUPOAHBIA Tra3, Yroyb), CIOCOOBI MX MNEPEepadOTKU U MPAKTUYECKOE
NpPUMEHEHHE TIPOYKTOB NIepepadOTKH;

I1P 13

c(OpPMHPOBAHHOCTh YMEHUH MPOBOJAUTH BEIYUCICHHS 110 XUMHUUECKUM YPaBHEHUSIM
(Macchbl, 00bEMa, KOMMYECTBA MCXOIHOTO BELIECTBA WJIM MPOAYKTA PEAKIHH IO
U3BECTHBIM Macce, O00bEMY, KOJMYECTBY OJHOTO M3 HCXOJIHBIX BEIECTB WU
MPOAYKTOB PEAKINH);

I1P 14

c(OpPMUPOBAHHOCTh YMEHUH BIAJIETh CHCTEMOU 3HAaHHI 00 OCHOBHBIX METOJaX
HAay4YHOrO0 ITO3HAHMsI, MCIOJIB3YEMBIX B XWUMHHM IIPH H3YYECHHHM BELIECTB M
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XUMUYECKHUX SIBICHHUH (HaOMt0IeHHe, N3MEpPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE),
HCIOJIL30BATh CHUCTCMHBIC XHWUMHWYCCKUC 3HAHUA [JIS1 TPUHATHUA pemeHHﬁ B
KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMHU U X IIPUMECHECHHUEM;

I1P15

c(OPMUPOBAHHOCTh YMEHHI COOJIOAATh MpPaBUIa TOJIb30BAHUS XUMHUYECKOM
nocyZol u JTabOpaTopHBIM O00OPYJOBaHHMEM, a TakKe IMpaBWiIa OOpaIICHHS C
BEIIIECTBAMH B COOTBETCTBHUH C MHCTPYKIHUSAMH IO BBIIOJHECHHIO J1TaOOPATOPHBIX
XUMHWYCCKHUX OIIBITOB,

IIP 16

c(OPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBITIOJIHITH XUMUYECKUN SKCTIEPUMEHT
(mpeBpallleHusi OpraHMYeCKUX BEIIECTB IPU HArpeBaHUM, IOJYyYEHUE STHIIEHA U
U3yYeHHE €ro CBOWMCTB, Ka4yeCTBEHHBIC pPEAKIUU OPraHUYECKUX BEIICCTB,
JeHaTypamus OCIKOB MPU HarPEBaHWUHU, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TMpaBWJIaMH TEXHUKHA O€30IaCHOCTH TIpU OOpallleHuH C BEIIECTBAMU U
1abopaTOpHBIM  O0OPYJOBAaHUEM, TPEJICTABIATH  PE3yIbTaThl  XUMHYECKOTO
JKCIiepUMeHTa B (OpME 3alKuCh YPaBHEHUH COOTBETCTBYIONIMX PEAKIMH U
(GhopMyIIMPOBATh BBIBOJIBI HA OCHOBE ITHX PE3yJbTaTOB;

ITP 17

COPMHUPOBAHHOCTh ~ YMEHHH  KPUTUYCCKH  AQHAJIM3UPOBATh  XUMHUYECKYIO
UHPOPMALIMIO, TMOJyYaeMyl0 W3 pa3HbIX HCTOYHHMKOB (CPEICTBa MacCOBOM
uHpopmanuu, IHTEpHET U IpyTruXx);

[P 18

c(OPMHPOBAHHOCTb YMEHHMH COOJIIOJATh MPaBUIIa SKOJIOTHYECKH 1€1€CO00Pa3HOro
HOBEJICHUS B OBITY M TPYJIOBOM JEATEIBLHOCTH B LIEJIAX COXPAHEHHsI CBOETO 3/10POBbsI
U OKpYXarolle MpupoaHON cpelibl, 0CO3HABaTh ONMACHOCTh BO3/AECUCTBUS HA KUBbIE
OpraHu3MBbl OINpeNeNEHHBIX OPraHUYECKUX BELIECTB, MOHMMas CMBICI IOKa3aTels
[TAK (mpenenbHO JOMYCTUMOW KOHILIEHTpALMM), HOSICHATh Ha IPUMEpax CIOCOOBI
YMEHBUICHHUS U IPEIOTBPAILEHHUS UX BPEHOI0 BO3/ICHCTBUS HAa OPraHU3M YEI0BEKa,;

I1P 19

JUIA 06yqa101111/1xcs1 C OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbLA: YMCHHUC
MMPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX IIO3HAHHA BCIICCTB U
XUMHWYCCKUX $IBJI€HI/II71;

ITP 20

JUIS CHEMbIX M CIa0OBUIAIMX OOYyYaroIlUXcs: YMEHHE HCIOJIb30BaTh PEIbePHO
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ass 3anucu XuMudeckux Gopmyii.

ITP 21

c(OPMHPOBAHHOCTh MPEICTABICHUI 0 XMMUYECKON COCTaBIISIONIEH €CTeCTBEHHO-
HAyYHOM KapTUHBI MHUpaA, pPOJM XMMHMHU B TIO3HAHUM SBJIEHUI MPUPOABI, B
(GOpMHpPOBAHUU MBIIIJIEHUS U KYJIbTYPbl JIMYHOCTH, €€ (PYHKLIMOHAIbHOM
rPaMOTHOCTH, HEOOXOUMON AJIsl pelIeHHs] MPAKTUUYECKUX 3a/1a4 U SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON Cpeie;

I1P 22

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUW, KOTOpPasi BKJIKOYAET: OCHOBOMOJIATal0IINe
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOTI, S-, p-, Cl- anekTpoHHbIe OpOUTATH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCT, CTENEHb OKUCICHHS, XUMHUUYECKasi CBS3b (KOBaJIEHTHA,
MOHHAs, MeTaJJIn4yecKas, BOJOpOJHAs), KpUCTANIMYeCcKass pemeTKa, THIIbI
XUMHUUYECKHX peaxkuu, pacTBop, 3JIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
SJIEKTPOJUTUYECKAS JIHCCOIMALMS, OKHCIHMTENIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKON peaKIiu, XHMHYECKOE PAaBHOBECHE);

I1P 23

TEOPUU M 3aKOHBI (TEOpHsl AIEKTPOJIUTUYECKOW AMCCOLMAINH, TEePUOIUYECKUIN
3akoH /[.M. MeneneeBa, 3aKOH COXpPAaHEHHUSI MACCHI BEILIECTB, 3aKOH COXPAaHEHHUs U
NpeBpalleHys] JHEPrud NpU  XUMUYECKMX  peaklusx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMWMHM, MUPOBO33PEHUECKHE 3HAHUsA, JIEXKAIIWE B OCHOBE
MOHMMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOIOTHYECKHE
CBEJICHUS O CBOWCTBaX, COCTaBe, MOJYYEHHH U O€30MaCHOM HCIHOJIb30BAHUHU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU NEeATEIbHOCTH
YEJIOBEKa,;

I1P 24

c(OPMHUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHbIE TNPU3HAKU TOHITHH,
YCTaHABIMBATh UX B3aUMOCBS3b, MCIIOJIIB30BAaTh COOTBETCTBYIOIINE MOHSITHUS IPU
OIMCAaHUU HEOPraHUYECKUX BELIECTB U X IIPEBPALICHUN;

I1P 25

c(OPMHUPOBAHHOCTh YMEHUH HCIOJIb30BAaTh XHMHUYECKYIO CHMBOJIMKY  JUIS
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coctaBiieHUs (OpMYyJ BEHNIECTB M  YPAaBHEHUH  XMMHUYECKMX  PEaKILUH,
cucremarnueckyro HomeHknarypy (IIPAC) n TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHMYeCKUX BELIeCTB (yrapHblii ra3, YIVIEKMCIBIH Ta3, aMMHakK, TraméHas
U3BECTb, HETaLIEHAs] U3BECTh, IUTHhEBAs COJA, IUPUT U IPYTHE);

I1P 26

c()OPMUPOBAHHOCTh YMEHUH OINPEAENSATh BAJICHTHOCTh U CTENICHb OKHUCICHUS
XMMHYECKUX HJIEMEHTOB B COCIWHEHUSAX PA3JIUYHOTIO COCTaBa, BUJ XUMHYECKOU
CBs3H (KOBaJIeHTHaSI, HOHHAas1, MCTAJIlINYCCKad, BOIIOpO[[HaSI) B COCAMHCHUAX, THUII
KPUCTAJUTMYECKOW PEMIETKH KOHKPETHOTO BeEIIecTBa (aTOMHAas, MOJICKYJIIpHas,
WOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHU;

I1P 27

c(OpPMUPOBAHHOCTh YMEHUN YyCTaHABIUBATh NPUHAJICKHOCTh HEOPTAaHHMUYECKUX
BEIIECTB 0 UX COCTaBY K OIpeneIEHHOMY KJaccy/Tpylie COeIUHEHHH (IpocThie
BEIIECTBA - METAUIBI U HEMETAJUIbl, OKCUJIBI, OCHOBAHUS, KUCIIOTHI, aM(poTepHbIe
TUAPOKCHUbI, COJIH);

ITP 28

c(OpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI Tepuoandeckoro 3akona J[.W.
MenpeneeBa U AEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOIIYIO, OOBSACHUTEIBHYIO U
POTHOCTUYECKYIO (DYHKIIUU;

ITP 29

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JeMeHTOB 1-4 mnepuonoB [leproguueckoil cHCTEMbl XUMHYECKHX
anementoB J[.M. MenpeneeBa, HCHONB3ys MHOHATUS «S-, p-, d-3JEKTPOHHbBIC
opOUTaNM», «IHEPreTUIECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHMX 3JIEMEHTOB W HX COEAMHEHHMH MO IepuojaM U TIpyImam
Ilepuonueckor cucTeMbl XUMUYECKUX 3i1eMeHTOB JI.J. Menneneena;

ITP 30

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBAa HEOpPraHMYECKHUX BELIECTB pA3JIUYHbIX KJIACCOB, IOATBEPKIATh
CYyILIECTBOBAaHUE TE€HETUYECKOM CBS3M MEXKJYy HEOPraHMYECKMMHU BEIIECTBAMHU C
IOMOUIbI0 YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMIA;

ITP 31

c(OPMHPOBAHHOCTh YMEHHUS KJIacCU(DUUUPOBaTh XUMHUECKHE PpEaKIUH I10
pa3IUYHBIM TIpU3HAKaM (YUCIy U COCTaBy pPEarupyrolIUX BELIECTB, TEILIOBOMY
3peKTy peakuuu, U3MEHEHHUIO CTENEHEHl OKUCIEHUS >JEMEHTOB, 0OpaTHUMOCTH
peaklyy, YYaCTHIO KaTalu3aropa);

I1P 32

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ COCTaBJIAITb YPABHCHUS peaKI_II/II\/’I Pa3JIMYHbIX THIIOB,
IIOJIHBIC U COKpaHIéHHBIG YpaBHCHUA peaKuHﬁ HOHHOI'O O6M€Ha, YUuUThIBaA yCJIOBUA,
IIPpU KOTOPBIX 3TU PECAKIWHU UAYT 10 KOHIA,

1P 33

cOpMUPOBAHHOCTh ~ YMEHUH  TPOBOAUTH  pEaKUUH,  I[OATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEILECTB, paClO3HABATh
ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

I1P 34

c(hOpMUPOBAHHOCTh YMEHHI packpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI TOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLIUM;

ITP 35

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBHUCHUMOCTh CKOPOCTH XMMHYECKOM
PEaKIMU OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMELICHUs XUMHUECKOT0 paBHOBECHUS
B 3aBHCHMOCTH OT BHEIIHero Bo3aeicTBus (npuniun Jle llatense);

I1P 36

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPU30BaATh XUMHNYCCKUEC NPOUCCCHI, JICKAIIHUEC B
OCHOBC€ IIPOMBIIIJICHHOTO ITOJIYYCHHA cepHoﬁ KHUCJIOTBI, aMMHaKa, a TaKXe
C(I)OpMI/IpOBaHHOCTB Hpe)lCTaBJ'IeHI/Iﬁ 00 O6I_I_II/IX HAayYHBIX TIpUHOHUIIAX U
OKOJIOTHYCCKHX npo6neMax XUMHYCCKOT'O ITPOMU3BOACTBA,

I1P 37

c(OPMHPOBAHHOCTh YMEHUI NMPOBOAUTH BBIYMCICHUS C MCIIOJIb30BAaHHEM MOHSATHUS
«MaccoBasi JOJs BEIIeCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHUWH Ta30B MPHU
XUMHUYECKHX PEaKLMsAX, Macchl BeIlecTBAa WM O0bEMa Ta30B IO M3BECTHOMY
KOJIMUECTBY BEIlECTBA, Macce WM O00BbEMY OJHOTO M3 yYaCTBYIOUIUMX B peaklUu
BEIIIECTB, TEIIOBOr0 3¢ (deKra peakinu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHHsI SHEPTUU;
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ITP 38

c(OPMUPOBAHHOCTh YMEHHUH COOJNIOAATh TpaBWIAa TIOJNB30BAHUSA XUMHYECKOU
nocynoi u nmabopaTOpHBIM O0OpYAOBaHMEM, a TaKXKe IpaBHia OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKLHUSMH IO BBIIOJIHEHHIO J1a0OPaTOPHBIX
XMUMHYECKHX OIBITOB,;

ITP 39

Cq)OpMHpOBaHHOCTb yMeHI/Iﬁ IJIAHWUPOBATH U BBITIOJIHATH XUMHYCCKUI OKCHICPUMCHT
(pa3nmokeHne MEepoKCHAA BOAOPOJA B NMPHCYTCTBHM KaTalW3aTOpa, ONpEesICHHE
Cpebl PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHHOIO WHAMKATOPA, BIHMSIHUE
pa3nMUHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOH pEakIHy, pPeakud HOHHOTO
oOMeHa, Ka4eCTBEHHBIE peaKkIHMu Ha cynbdaT-, KapOoHAT- U XJIOPUI-aHHOHBI, Ha
KaTUOH aMMOHH:, PCIICHHUC SKCIICPUMCHTAJIBHBIX 3aJa4d 10 TEMaM «MeTamie» U
«Hemeramnbl») B COOTBETCTBMM C TIpaBWJIaMH TEXHUKH O€30MAaCHOCTU TIPH
oOpalieHny C BeUleCTBaMU M Ja0OpaTOPHBIM O00OpYIOBaHHEM, IPEICTABIISATH
pe3yNbTaThl XMMHYECKOTO JKCIEepHMEHTa B (OpME 3alHucH  ypaBHEHUH
COOTBETCTBYIOIIUX peakiuuid W (OpPMYJIHPOBATh BBHIBOABI HAa OCHOBE JTHUX
PE3YNIbTATOB;

ITP 40

COPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHAIM3UPOBATh  XHUMHYECKYIO
UHPOPMALIMIO, TMOJyYaeMyl0 W3 pa3HbIX HCTOYHHMKOB (CPEICTBa MacCOBOM
KOMMYHUKaIMK, IHTepHET U APYTHX);

I1P 41

c(OpMUPOBAHHOCTh YMEHUI COOIIOaTh MIPaBHIIa 3KOJOTUYECKH 11€1eco00pa3HOro
MOBE/ICHUSA B OBITY U TPYIOBOM ACSITENFHOCTU B LIEJSIX COXPAHEHUS CBOETO 37I0POBbS
U OKpY>Karoliei mpupoaHOM Cpelibl, 0CO3HABATh OMACHOCTh BO3/IEUCTBUS HA KUBBIC
OpraHU3MBbI ONpeAeNEHHBIX BEUIECTB, MOHUMasl cMbich nokaszarens [1/IK, noscusaTs
Ha IpUMEpPax CrOCOObl YMEHBIICHHS U MPEIOTBPAIICHHS UX BPEIHOTO BO3/ICHCTBUS
Ha OpPTraHU3M YeJIOBEKa,

I1P 42

JUIA 06yqa101111/1xcs1 C OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBbLA: YMCHHUC
INPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX IIO3HAHHA BCUICCTB U
XUMHWYCCKUX $IBJI€HI/II71;

1P 43

JUI CHENbIX M CINa0OBUIAIMX OOYy4arolUXCs: YMEHHE HCIOJIb30BaTh PEIbePHO
TOYEYHYIO cucTeMy obo3HaueHuil JI. bpaiins ass 3anucu XuMudeckux popmyii.

Ocoboe 3HaueHuwe i1 MOATOTOBKM oOydarommuxcs K Oyaymied npodeccruoHaabHON
NEeSTEIbHOCTH UMEET H3yueHue y4eOHOro npeameTa « XuMusi» 1npu

dbopmupoBanuu u pazsutuu oduwx (ganee — OK) u npodeccrnonanpubix (nanee — I1K)
KoMmneTeHIMi no cneunanbHocTu 23.02.07 TexHuueckoe 00CIyKUBaHUE U PEMOHT JIBUTaTENEH,
CHCTEM M arperaToB aBTOMOOUJICH

Kon OK u | HaumenoBanne OK u IIK (B coorBerctBuu ¢ ®I'OC CIIO no cnenuaibHOCTH

IIK 23.02.07 TexHuueckoe 00CITy>)KHBaHUE M PEMOHT JIBUTaTelNeil, CHCTEM U arperaToB
aBTOMOOMIIEH

OK1 BeiOupare crmocoObl pemieHuss 3agady  Npo(ecCHOHAIBHOM  JesTeIbHOCTH,
IIPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM.

OK 2 Ocy1ecTBISITh MOUCK, aHAJU3 U MHTEpPHpeTaluio HHbopMaluu, HE0OX0IUMOt
JUISl BBITIOJTHEHHUS 33129 TPOPECCHOHATBHON e TEHHOCTH.

OK 4 PaGorate B KOJUIEKTHMBE U KOMaHzae, 3(PQPEeKTUBHO B3aUMOJEHCTBOBATH C
KOJJIETAMH, PYKOBOACTBOM, KIMEHTAMH.

OK 7 ConelicTBOBAaTh COXPAHEHHUIO OKPYXKAIOMEH Cpeapl, PecypcocOepeKeHHUIO,
3 PEKTHUBHO IEHCTBOBAThH B UPE3BBIYANHBIX CUTYALUSIX.

OK9 Hcnonp3oBaTh  MHQOPMAIMOHHBIE  TEXHOJOTMH B  MpOQeccCHUOHAIbHON
JESITENIBHOCTH.

[IK 1.2 OcCymiecTBIATh TEXHUYECKOE OOCITY>KMBAaHWE aBTOMOOWJIBHBIX JBUTATENEH
COTJIACHO TEXHOJIOTMYECKOM IOKYMEHTALMH.

IK 5.2 Opranu3oBbeIBaTh MaTepHAIbHO-TEXHUYECKOE oOOecleueHrne Ipoiecca o
TEXHUUYECKOMY O0CITYKMBAHUIO M PEMOHTY aBTOTPAHCIIOPTHBIX CPEJCTB.
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3. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O

MNPEJIMETA
3.1. O0beM y4eOHOTr0 nmpeaMeTa U BUAbI y4eOHOH padoThI
Bup yueOHoii paboTnbl O0bem B yacax
O0BbEéM y4yeOHBIX YacoB 00pa30oBaTeIbHOM POrPaMMBbI 44
Y4eOHble 3aHATHSA BO B3aUMO/IeiiCTBHH C NMpernojaBaresieM (BCero) 44
B TOM YHUCJIe:
TEOPETHUYECKUE 3aHITHS 24
MPAKTHYECKHUE 3aHATUS 20
1. OcHoBHOe coep:KaHue 40
B TOM YHCJIE:
TEOPETUUECKUE 3aHITHUS 24
MIPaKTUYECKHUE 3aHITUSI 16
2. IlpodeccuoHa/IbHO-OPUEHTHPOBAHHOE COlep KaHue (CoAepKaAHue 4
NPHUKJIATHOTO MOIYJIs1)
B TOM YHCIIE:
TEOPETUYECKUE 3aHATUSA 0
IIPAKTUYECKNUE 3aHATUA 4
IIpome:xxyTouHasi arrectamusi B popme qudpepeHImpoBaHHOTO 3aueTa -
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3.2. TemaTn4yeckoe NJIAHUPOBAHME U COJEePKAHNE 0011e00PA30BATEIbHOI0 Y4eOHOT0 NpeaAMeT « XUMHS»

[lepnonnueckuii 3akoH u Ilepmonnueckas cucrema xumudeckux snemeHToB J[.M. MenaeneeBa. CBsi3b
[epuouYecKoro 3akoHa M llepuogmyeckod cucrembl xumudeckux viemeHToB .M. Menneneesa c
COBPEMEHHOM TEOpUEHN CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKUX 3JIEMEHTOB]
1 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPyNIaM U MepruoaaM. 3HauYeHHE MePUOIMIeCKOro
3aKOHA B Pa3BUTHH HAYKH.

CTtpoeHue BelecTBa. XHUMHYECKash CBA3b. BHIBI XMMHYECKOW CBsI3M (KOBaJCHTHAs HEMOJISIpHAS U
MoJisipHasi, WOHHAs, MeTalaudeckas). MeXxaHu3Mbl O00pa30BaHUSA KOBAJCHTHOW XHWMHUYECKOW CBS3H
(0OOMEHHBIN W JTOHOPHO-aKIENTOPHBIN). BomopoaHast cBsi3b. BajneHTHOCTh. DJIEKTPOOTPHUIIATETHHOCTD.
CreneHb okucieHus. MIoHbl: KaTHOHBI U AHUOHBI.

BeniecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH IMOCTOSTHCTBA COCTaBa BelleCcTBa. THIIb
KPUCTAJUTMUYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAINIMYECKON PEIIETKH.
[loHsiTHE O MUCTIEPCHBIX CHCTeMaX. VICTUHHBIE W KOJUUIOMJIHBIE pacTBOpPHI. MaccoBas J0Jsl BEIIECTBA B
[pacTBOpE.

Krnaccudukanust HeopraHWdecKux  coeauHeHuWi. HomeHknaTypa  HEOPraHMYECKUX  BEIIECTB.
['eHeTHUecKasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAMAJICKAIIUX K PA3ITMUHBIM KIIACCaM.

Xumudeckas peakius. Kimaccupukamuss XMMHUYECKUX PEaKIMi B HEOPTaHUYECKONM W OPraHUYECKOM
XUMUHU. 3aKOH COXPaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI ¥ TPEBPAILICHUS SHEPTUHU ITPU XUMUYECKHUX

CaKIUIX.

HaumeHoBaHue c 6 06 ®opmupyembie
ofiepxaHue yyebHoro matepuana (0cHoOBHOe U Npo¢hecCMOHANLHO-0PUEHTUPOBAHHOE
pa3fienos u Tem Aep y P ( pod N P P ) BEM HACOB | yomneTeHymMu
nabopaTopHble U NPaKTUYECKWE 3aHATUSA, NPUKIALHOW MOJYNb
1 4
2 3
OcHOBHOE cofiepKaHue
Pasznen 1 OOmiast u Heopranuyeckas XMMHSI.
25
Tema 1.1
TeopeTuueckue OCHOBHOE CO/lepIKaAHNE 12 Ox 1, OX2,
P Acp OK4, OK7,
OCHOBBI XUMHH. OK9
)
Teoperuueckoe coaepraHue 12
XyrMuueckuit 3neMeHT. AToM. SIIpo aToMa, U30TOIBL. DJIEKTPOHHAsE 000JI0UKa. DHEPreTUUECKUE YPOBHH,
[0ypOBHH. ATOMHBIE OpOUTANH, S-, p-, - meMeHTbl. OCOOCHHOCTH PACIpPEeICHUs ICKTPOHOB MO
OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIIEKTPOHHAs KOH(UTYpAIUs aTOMOB. 12
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CKOpOCTh peakimu, €€ 3aBUCUMOCTh OT Pa3auYHbIX (akTopoB. OOpaTuMble peaknuu. XUMHYECKOE
paBHOBecHe. PaKTOPBI, BIUAIOIIME HA COCTOSIHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [latense.
DnekTponuTHaeckas nuccornuanus. CuiapHble W cladbie 2JeKTpoiauThl. Cpema BOJHBIX PacTBOPOB
BEIICCTB: KUCIIasA, HEUTpanbpHasl, meioyHas. Peakiinu noHHOTO oOMeHa.
OKHUCITUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCTICpUMEHTAIBHBIE METOIbl H3Y4YCHHsI BEIIECTB W WX NPEBPAIICHHIA: JIEMOHCTpAIus TaOIuIl
«Ilepuoguueckass cucrema xumudeckux osiaemeHToB .M. MenaeneeBay, wu3ydeHue MoAeNIEH
KPUCTALIMYECKUX PEIETOK, HAONIOJCHNE U ONMCAaHUE JEMOHCTPAIMOHHBIX U JaOOPaTOPHBIX OIMBITOB
(pazyioxeHue TEPOKCHAa BOJOpOAa B IMPUCYTCTBUM KaTaM3aTopa, OIPEICICHHE Cpelbl PacTBOPOB
BEIIECTB C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, PEaKIMU HOHHOTO OOMEHa), IPOBEICHHE
MpaKTUYECKON paboThl «BimsiHuE pa3iuuHbIX (PaKTOPOB Ha CKOPOCTh XUMHYCCKOU PEAKITHH.
[Pacu€THBIC 3aMa49M.

Pacu€Tel 10 ypaBHEHUSIM XUMHUYECKUX PEAKUUN, B TOM YHUCJIE TEPMOXMMUUYECKHE PACUEThI, PacUEThl C
ICIIOJIL30BAHUEM MOHATHS «MAaCcCOBAs JOJIS BEISCTBAY.

[TpakTryeckue 3aHATHS U T1a00PaTOPHBIE PaOOTHI 8

[TpakTrueckoe 3ansaTue Ne 1 CtpoeHue aroma 2

UlaGopatopHast pabota Ne 1 MccnenoBanue mnpoTekaHHUs peakluil MOHHOro oOMeHa B pacTBOpax 2

DIIEKTPOJINTOB

UlaGoparophast padota Ne 3 McnbiTaHne pacTBOPOB LIENI0YEH HHIUKATOPaMHU 2

HpaKTqucxoe 3aasaTHEe Ne 2 CocTaBiieHHE MTOJTHBIX ypaBHeHI/Iﬁ OKHCJIHUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKLII/Iﬁ

[pA3JIMYHBIX TUIIOB 2

Pasnen 2 Heoprannueckas Xxumus 4
Tema 2.1. OcHOBHOE coaepKaHne OK 1,
MeTaibl 1 4 OK2,
HEMETaJLIbI Teopernueckoe oOyueHUE 2 OK4,

= OK7,
Hemeramnsl. I[lonoxenne HemeramuioB B llepuomnmueckoi cucreMe xumMuyeckux snemeHToB J[M. 2 OK 9

MeHnieneeBa 1 0COOEHHOCTH CTpoeHust aToMOB. dDu3nyeckue cBoiicTBa

HEMETaJUIOB. AJIJIOTPOTIHS HEMETAUIOB (Ha IpUMEpPe KUCIopoaa, cepsl, hochopa u yrieponaa).
XuMHuecKkue CBOICTBa BaXKHEHIIMX HEMETAJUIOB (TaJloreHOB, cephl, a3ora, ¢ocdopa, yriepoaa u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).
[IprMeHEeHNE BAXKHEUIINX HEMETAJUIOB U UX COCUHEHUN.

Metayutel. [lonoxenne metamioB B [leprnoanueckoi cucreme xumuiecknx 3iaeMenToB JI.M. Menneneena.
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(OCOOCHHOCTH CTPOEHUS DJICKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmme (u3uYecKue CBOMCTBA
MeTasuioB. CIUTaBbl METAJJIOB. DJIEKTPOXUMUUYECKHUH PsJl HAMIPSKEHUN METaJIOB.

XMHYeCKHe CBOMCTBA BAXKHEUIINX META/UIOB (HATPUHM, Kaaui, KaablMid, MarHUd, aTFOMAHUN, IHUHK,
XpOM, KeJie30, MEJIb) U UX COSAMHEHUH.

O61He crmocoOb! moTydeHus: MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.
DKCIIEPUMEHTAIBHBIE METO/IbI U3YyUEHHUS BEUIECTB U UX MPEBPAIICHUN: U3yUeHUE KOJIEKINH «MeTallbl
1 CIUTaBbI», O0Opa3lloB HEMETAUIOB, PEIICHHE SKCICPUMEHTAIBHBIX 3a7ad, HAOJIOJACHHE U ONHCAHUE
IEMOHCTPAIIMOHHBIX W JTa00PaTOPHBIX OIMBITOB (B3aMMOJACHCTBHE THIPOKCH/IA AIFOMHHHS C PACTBOPAMH
KICJIOT U IIEJIOYEH, KaYeCTBEHHBIC PEAKIIMKM Ha KATHOHBI METaJLIOB).

PacuérHbic 3a1auu.

Pacu€Thl Macchl BeliecTBa Uil 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIH 00BbEMY
OJTHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEHIECTB, pacuéThl Macchl (00BEMA, KOJMYECTBA BEIECTBA)

IIPOAYKTOB pCaKIIUH, €CJIIN OAHO U3 BCHICCTB UMECT IIPUMCECH.

[TpakTrueckue 3aHATHS U Jab0paTopHbIe paboTHI

UlaGoparopHast pabota Ne 4 VccnenoBaHue CBOMCTB LIEIIOYHBIX METAILIIOB
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Tema 2.2 Xumus u OK 1,
SKH3HE. OcCHOBHOE COJIEpIKaHNE OK2,
MexnpenMTHbIE OK4, OK7
CBSI3U TeopeTtnueckoe o0yyeHue OK 9
Poiib xMMHK B 00ECIIEYEHUU HSKOJIOTHYECKOM, SHEPreTHYECKONM W MUIIEBOH 0e30MacHOCTH, Pa3BUTHU
MeauUUHBL. [[oHATHE O HayYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIMM.
[IpencraBnenus 00 OOIIMX HAYYHBIX MPUHIUIAX POMBIIUIEHHOTO MOMYYCHUs BXKHEHIIINX BEIIECTB.
UesioBek B MUpPE BEIIECTB M MAaTE€PUAIOB: BaXKHEHIINE CTPOUTENIbHBbIE MaTEpHalbl, KOHCTPYKIIMOHHbIE
MaTepuabl, KpaCKH, CTEKII0, KEpaMHKa, MaTEpUaJIbl I JJIEKTPOHUKHU, HAHOMAaTEpUaJIbl, OpPraHU4YECKUE U
MUHEpalbHbIE YA00pEHUsI.
XuUMUsT W 30pOBbE UEJIOBEKA: IpaBuja MCIOJIb30BaHUS JIEKAPCTBEHHBIX IpPENaparoB, IpaBuial
0€301acCHOT0 UCIIOIB30BAHMS MPENapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKU3HH.
Peanuzanus MeXNpeIMETHBIX CBSI3€H NMpPU HM3Y4YEHMM OOIIeld M HeopraHuueckod xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHI, TaK M TOHATHUH,
SIBJISIFOILIMXCS] CHCTEMHBIMHM IS OT/AEIIBHBIX PEMETOB €CTECTBEHHO-HAYYHOTI'0 1IMKJIA.
OO1Ine ecTecTBEeHHO-HAyYHbIE MOHATHUS: HAy4yHBIA (DakT, TMIOTe3a, 3aKOH, TEOpHs, aHAlU3, CHHTE3,
KJ1acCU(pUKaLKs, IepUOAUYHOCTD, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIEIIMPOBaHHE, U3MEPEHHE, SIBIICHUE.
dusuka: maTepus, SHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOI, PaANOAKTHBHOCTD,
MOJIEKyJla, JHEPreTUYeCKUi YpOBEHb, BEIIECTBO, TEJIO, O0OBEM, arperarHoe COCTOSHUE BEIECTBa,
(u3nyecKkre BEIMYUHBI U €IMHULIBI X U3MEPEHHsI, CKOPOCTb.
buonorust: kjaeTka, opraHu3M, dKocucTema, ouocdepa, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH]
BELIECTB B OPraHU3ME.
["eorpaduisi: MUHEpasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIIUBO, PECYPCHI.
TexHoornsA: XUMHUUYECKasl IPOMBIIIEHHOCTb, METAJUIyprusl, IPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPHUAJIOB,
CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/JICTBO, MUIIeBast MIPOMBIIIJIEHHOCTb, dapmaneBTUYECKas
[TPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHMYECKHX IPENaparoB, IMPOU3BOJICTBO KOHCTPYKIMOHHBIX|
MaTEepUasIoB, AMEKTPOHHAs MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
[TpakTryeckue 3aHATHA U Ja00opaTOpHE pabOTHI
Paznen 3 Oprannyeckass Xumus
Tema 3.1 OcHOBHOE cofiepKaHHe OK I,
Teopernueckue OK2
OCHOBBI Teoperndeckoe oOyueHHe OK 4’
>
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OpPraHN4YeCKOu
XUMUHI

[IpeameT opraHnveckoil XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B MOJIYYCHUU HOBBIX BEILIECTB
1 MaTepuasioB. Teopusi CTpoeHUs oprannyeckux coenunenuii A.M. ByTiepoBa, €€ OCHOBHBIE [TOJIOKEHHUS.
CtpykTypHBIe (OPMYIBI OPraHUYECKUX BeEHIECTB. | OMoJorus, H30MepHs. XUMHUYECKas CBS3b B
OpPraHMYECKUX COSAMHEHUSX - OJMHAPHBIC U KPATHHIE CBSI3U.

[IpencraBienne o KiacCUpUKAUNA OPTAaHUYECKUX BelecTB. HOMEHKIaTypa OpraHuYecKuX COeIMHEHUN
(cucremaTuyeckas) U TpPUBHUAJIbHBIC Ha3BaHUS BAaKHEHMIIUX MPEICTABUTENEH KIACCOB OPraHUYEeCKUX
BELIECTB.

JKCIIEpUMEHTAIbHbIE METOJIbl M3YYEHHS BEIIECTB M WX MPEBPALICHUIl: O3HaKOMJIEHHE C 00pa3lamu
OpraHUYECKUX BEIIECTB U MaTepuajiaMy Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIIECTB,
HaOII0/IEHHE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIEHUI0 OPraHUYECKUX BEIIECTB MpH|
HarpeBaHuM (TUIaBJICHHE, OOYTIMBAaHUE U TOPEHUE).

[IpakTHueckue 3aHATUS U 1a00paTOpHbBIE PaOOTHI

OK7,
OK9

Tema 3.2
Y TII€BOIOPOABI

OCHOBHOE cofiepKaHHe

Teopernueckoe o0yueHue

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUI pAld. MeTaH M 3TaH - MPOCTEHIIME IPENCTABUTENIH
QJIKaHOB: (M3MUYECKHEe M XMMHUYECKHE CBOWCTBA (pEakIUU 3aMELIEeHUs U TOPEHHs), HaXOXKACHHUE B
[IPUPOJE, IOJyUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUN psifl. DTUIIEH U IPONWIEH - MPOCTEUIINE PEICTaBUTENN
QJIKEHOB: (PU3MYECKHE M XUMUYECKHE CBOICTBA (peakMy THAPUPOBAHUS, TaIOTEHUPOBAHUS, THIPATALIH,
OKHUCJIEHUS U TIOJIMMEPHU3ALINHN ), TOTYUYEHHE U TPUMEHEHUE.

AnkanueHsl: OyrtaaueH-1,3 u wmetmnOyrtaauen-1,3: cTpoeHue, BaKHEHIIME XMMUYECKHE CBOWCTBA
(peakuus nonuMepusanun). [lonydenne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHUH psii. AIETWIEH - MNpOCTeUIINH
Mpe/ICTaBUTENb AaJKUHOB: COCTaB, CTpPOEHUE, (U3NYECKMe U XHUMHUYECKHME CBOMCTBAa (peakuuu
IUJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIMHU, TOPEHNUS ), TOTyUYCHHE U IPUMEHEHHE.

Apenbl. beH3om: coctaB, cTpoeHue, PU3NYecKue U XUMUYECKHE CBOMCTBA (peakuy raJoreHUpOBaHUs U
HUTPOBAHUs), MOJYYEHHE M MpPHUMEHEHHe. TOKCHMYHOCTh apeHoB. ['eHeTHueckas CBA3b MEXIy
YTJIEBOIOPOAAMH, MIPUHAIIEKAIIUMHE K Pa3INYHBIM KJIacCcaM.

[TpupoHbIe UCTOYHUKHU YrieBogopoaoB. Ilpupoansiii ra3 u nmonytHsle HedTaHble Ta3sl. Hedts u eé
npoucxoxacHue. CriocoObl mepepadoTKku HETH: MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTHICCKU),

nuposin3. [TpoxaykTsl nepepaboTku He()TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITY. KameHHBIH]

OK 1, OK2,
OK4, OK7,
OK9
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YTOJIb U TIPOJIYKTHI €0 TIepepadOoTKH.

ODKCIIEPUMEHTAIBHBIE METO/bl M3YUYEHHUsS BEIIECTB W WX MPEBpAICHUIN: O3HAKOMJIEHHE C OoOpa3laMu
MJaCTMAacC, KaydyyKoB W pe3uHbl, Koiiekuuu «HedpTs» u  «YTromby», MOJEIMpOBaHHE MOJICKYJI
yr.HGBO,Z[OpOI[OB nu I‘aJIOI‘eHOHpOI/ISBOILHBIX, HpOBGI[eHI/Ie HpaKTquCKOfI paGOTbIZ HonyquHe 3TUJICHA H
M3y4YEHUE €ro CBOMCTB.

PacuétHpie 3amaun.

BrruucieHus: Mo ypaBHEHHUIO XUMHUYECKONW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTRA
150051 nponyKTa peaKLII/II/I 110 U3BC€CTHBIM MaccCe, 06’béMy, KOHI/I‘-IGCTBy OJHOT'O U3 UCXOOHBIX BCUIICCTB HUJIU
MPOJIYKTOB PEAKIIHH).

[IpakTuueckue 3aHATUS U Ta00OpaTOpHBIE PaObOTHI

Tema 3.3
Kucnopoaconepxa
[[1ie OpraHUYeCKHe
COCTMHEHUSI.

OcHOBHOE COACPIKAHUC

TeOpeTI/I‘leCKOG 06yquHe

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOII M 3TAHOJI: CTPOeHUE, (PU3NUYecKre 1 XMMUYECKHE CBOMCTBA
(peakuuy ¢ akTUBHBIMHM METaJllIaMH, FaJOor€HOBOJOPOIaMH, TOPEHKE), IpuMeHeHe. BonopoaHbie B3y
MEX1y MOJIEKYJIaMU CIIUPTOB. J[eficTBME METaHOIIA U ATAHOJIA HA OPIaHU3M UYEJIOBEKaA.

MHOroaToMHbIE CIIUPTHL. DTHIICHTJIMKOIb U INIMLIEPUH: CTpOeHUE, (PU3NYECKUE U XUMUYECKUE CBONCTBA
(B3aMMOEHUCTBHUE CO LIETOYHBIMU METAIJIAMU, KaUeCTBEHHAs

[peaxiusi Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBUEe Ha opraHu3M 4enoBeka. [[puMeHnenune rmuneprHa u
STHJICHIJINKOJIS.

DeHoII: CTPOCHHUE MOJIEKYJIBI, (PU3NYecKre U XuMUYecKrne cBoiicTBa. TokcuaHocTh (perona. [Ipumenenue)
(denomna.

Anbaeruabl. DopManbaeru, aueTalbIeru/l: CTpoeHue, (U3NUecKue 1 XUMUYECKHE CBOMCTBA (peakiuu
OKHCJICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH), TOJTyYeHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHas M YKCYCHasi KHCIIOTBI: CTPOEHUE,
(du3nyeckre 1 XUMHUYECKUE CBOMCTBA (CBOMCTBa, 0oOIIMe AJIS Kiacca KUCIOT, peakuus Tepudukanum),
mosiyueHne u mnpuMmeHeHue. CTeapuHOBass U OJEHMHOBAs KHUCIOTHI KaK MPEACTaBUTEIN BBICIIMX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOLIEe AEHCTBHE.

Crno>xHbIe 23QUPbI KaK IPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['Hponu3 cnoxHbIX 3¢gupos. XKupsl. ['naponaus
upoB. [IpuMenenue xupoB. buonoruueckas posb KUpOB.

YrneBojbl: cocTaB, KiaccupuUKalus yrieBoJoB (MOHO-, U- U mosncaxapusl). ['oko3a - npoctenmii
MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYeCKMe U XUMHYECKHE CBOWCTBA
(B3ammoperictBue ¢ runpokcuaom Menu(Il), oxkumcieHne amMMuUadyHBIM pPacTBOpPOM okcuaa cepedpa(l),

BOCCTAHOBJICHHE, OpPOXKEHHE TIIIOKO3bI), HAXOXKJCHHUE B MPHUPOJE, MPUMEHEHHE, OMOJIOTHYecKas poJb.

OK 1, OK2,
OK4, OK7,
OK9
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dorocunrtes. PpykTo3a Kak U30Mep IITFOKO3bI.

Kpaxman 1 nemiono3a Kak npupojiHbie noauMepbl. CTpoeHre Kpaxmala U HeJuTio103bl. Dusndeckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs! PEaKIHsl C HOJIOM).

ODKCIIEPUMEHTAIBHBIE METO/Abl M3YUYEHHUs BELIECTB M MX MPEBpAlICHUI: MpPOBEJICHUE, HAOIIOACHUE U
OMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIC PEAKIMH OJIHOATOMHBIX
cnupTOoB (OKUCIeHue 3TaHoa okcuaoM Meau(I1)), MHOroaTOMHBIX CIUPTOB (B3aMMOICHCTBHUE MITUIIEPUHA)
c rugpokcugom Mmenu(H)), ampaernmoB (OKHCICHHME aMMHA4YHBIM PAcTBOPOM OKcuaa cepebpa(l) wu
ruapokcuaoM menu(Il), B3aumopeicTBue kpaxmanga ¢ HMOJOM), MPOBEICHUE MPAKTUYECKON pabOTHhI:
CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBHI.

PacuérHble 3anaun.

BorurcneHus Mo ypaBHEHUIO XUMHUYECKON peakuuu (Macchl, 00béMa, KOIMYecTBa UCXOJHOTO BEIECTBA
WU TIPOAYKTa PEAKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WITH
[IPOJYKTOB PEAKIIUN).

[IpakTuueckue 3aHATUS U 1a00paTOpHbBIE PaObOTHI

JIaboparopras padora Ne 6 VccnenqoBaHne XWMHUYECKAX CBOMCTB ATHIIOBOTO crupTa. McciemoBaHme OKUCISHUS
aJIbJIETU/I0B
JlaGopartopHas pabota Ne 7 MccieoBaHue XUMUYECKH X CBOHCTB KapOOHOBBIX KHCJIOT

Tema 3.4
A30TCOepIKaIme
OpraHHYecKue
COCTUHEHMUS.

OcHOBHOE cofiepKaHHe

OK 1, OK2,

Teopernueckoe o0ydyeHue

OK4, OK7,0K
9

AMI/IHOKI/ICJ'IOTI)I KaK aM(l)OTCprle OpFaHI/I‘I€CKI/Ie COCAUHCHUA. q)I/I?;I/ILIeCKI/Ie U XUMHUYCCKUEC CBOﬁCTBa
AMUHOKHCIIOT (Ha pyUMepe IMHIMHA). bruonorndyeckoe 3HaueHNE aMUHOKUCIOT. [lenmTubt.

BeJ’IKI/I KakK HpI/IpO)IHI)Ie BBICOKOMOHeKy.]'IflpHBIG COCANHCHUA. HepBI/I‘IHaSI, BTOpI/I‘-IHafl nu TpeTI/ILIHaSI
CTpyKTypa OenkoB. XMMHYECKHE CBOWCTBA OCIKOB: THAPOIU3, IeHATYpAallHsl, KAYeCTBEHHbIE PEAKINH Ha|
OCTIKY.

OJKCIIEpUMEHTAIbHBIE METOJbl M3Y4YEHHS BEIIECTB M HX IMPEBpallleHUil: HAOMIOJEeHHE U OINHUCaHUE
)IeMOHCTpaI_[I/IOHHI)IX OIIBITOB: neHaTypaum{ 6GJ'IKOB HpI/I HaneBaHI/II/I, IIBCTHBIC peaKHI/II/I 6eJ'IKOB.

[IpakTiueckue 3aHITUS U Ta0OpaTOpHbBIE paObOTHI

JlabGopaTtopHas padota Ne 8 VMccrmenoBanue CBOMCTB OCITKOB.
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OcHOBHOE COACPpIKAaHUE

OK 1, OK2,

Tema 3.5 1 OK4, OK7,
BbICOKOMOIICKYJIAP | TeopeTHueckoe o0yueHne OK9
HBIC COCTMHEHMS. 1

OCHOBHBIC TOHSTHSI XMMHHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMEp, IMOJMMEp, CTPYKTYpHOE

3BCHO, CTCNEHb IOJMMEPH3AIMU, CPEOHsSs MOJeKyssipHas wMacca. OCHOBHBIE METONbI CHHTE3a 1

BHICOKOMOJICKYJISIPHBIX COCIMHEHHI - MOJMMEPU3AIHS U TOJTUKOHICHCALUSL.

JKCIIEPUMEHTAIIbHBIE METOJbl M3YYCHHs BEIIECTB M HMX IPEBPAIICHUI: O3HAKOMJICHHE C OOpa3laMu

PUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYYyKOB.

[IpakTryeckue 3aHATHS U Ja00paTOPHBIE PAOOTHI
Tema 3.6 OK 1,
Mesnpemernpe | OCHOBHOE CONEpIKaHHE 2 OK2,
CBSI3H. OK4,

TeopeTnyeckoe 0oydeHne 2 OK7, OK9

Peanu3anys MeXIPEIMETHBIX CBSA3EH NMPH N3yYSHUU OpraHndeckol Xxumun B 10 Kiracce oCyIecTBIseTcs

Uepe3 HUCIOJIb30BaHUE KaK OOIIMX ECTECTBCHHO-HAYYHBIX MMOHSATHHA, TaK WM TOHSITUH, SBISIONIAXCS 2

CHCTEMHBIMH JUISI OTACTBHBIX MTPEMETOB €CTECTBEHHO-HAyYHOTO IUKJIA.

OO1IMe eCTeCTBEHHO-HAYYHbIC TIOHSATHS: SBJICHHE, HAy4HbIH (DakT, TUMOTE3a, 3aKOH, TCOPHS, aHAIU3,

CHHTE3, KJIacCU(PHKALUS, NEPUOANIHOCTD, HAOIIOICHHE, N3MEPEHHE, SKCIIEPUMEHT, MOICITHPOBAHHE.

@dusnka: MaTepusi, SHEPTUs, Macca, aToOM, JJIEKTPOH, MOJIEKYJa, SHEPTeTUIECKUN YPOBEHb, BEIIECTBO,

Teso, 00bEM, arperaTHoOe COCTOSIHUE BEIIECTBa, PH3MUECKHE BETMYUHBI U €MHUIBI HX H3MEPEHHSL.

buonorus: kiuerka, opranusm, Ouocdepa, oOMeH BELIECTB B OpraHu3Me, (OTOCHHTE30-OHOJIOrHYECKY|

AKTUBHBIC BelleCTBa (O€IKH, YTIIEBOABI, JKUPBI, PEPMEHTHI).

["eorpadusi: MUHEpaITbI, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOTIAeMBbIe, TOTUINBO, PECYPCHI.

TexHOMOrHs: MUIIEBbIE TPOIYKThI, OCHOBHI PAI[HOHATBHOTO MUTAHUS, MOIOIIIIE CPEJICTBA, JIEKAPCTBEHHBIE

M KOCMETHYECKHE NPEenaparhbl, MATEPUAIIbl M3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

[TpakTHueckue 3aHATHS ¥ 1a00paTOPHBIE paOOTHI
Htoro 40
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MpodeccuoHanbHO-0pueHTUPOBaHHOE coflepxaHme (coaepXaHue NPUKNAAHOIO MOAYNA)

Paznen 1 O6miast ¥ HeopraHUJecKasi XMMHs 4 OK 1,
OK2,
4 OK4,
OCHOBHOE COJIEp:KaHKE OK7, OK
9,IIK 5.2,
Teopernueckoe o0yueHHE K 1.2
IIpakTHyeckue 3aHATHS U JIA00OPATOPHBIE PA0OTHI
JIaGoparopHras padora Ne 2 McciienoBanne cpaBHUTENbHOW aKTUBHOCTH KHUCIIOT. BiwsiHMe NeWCTBUS Pa3InIHBIX 2
[KHCJIOT Ha MCTaJJIbI.
JlabopaTtopnast pabota Ne 5 MccnenoBanue CBONCTB COCIMHEHHMI jkee3a 2
MpomexyTouHas aTTecTauua no gucumunaute (3ayver)
Bcero 44
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4. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI OBIIIEOBPA30OBATEJBHOI'O
YYEBHOTI'O IPEIMETA

4.1. TpeGoBaHHusi K MUHUMAJLHOMY MATePUAJIBLHO-TEXHUYECKOMY 00ecnevyeHUu o
JJis peanu3anuu nporpaMMbl AUCHUIUIMHBI UMEETCSl y4eOHBIH KaOMHET XUMUH.

O6opynoBanue yueOHOro KabuHeTa!

- HarJsiHBIC TOCOOMS (KOMIUIEKTHI YYEOHBIX TaOIuIl, CTEHAO0B, CXEM, TUIAKATOB, TAOJIHUII U Ip.);

- IUIaKTHYECKHUE MaTepuaibl (3alaHus JJIs KOHTPOJBHBIX pa0oT, IJs Pa3HBIX BUIOB OICHOYHBIX
cpencts, nuddepeHIMpPOBaHHOTO 3a4eTa Ip.);

- TEXHUYECKHE CpelicTBa 00ydeHUs (MIePCOHATBHBIA KOMIBIOTEP C JIMIICH3MOHHBIM MPOrPAMMHBIM
o0ecrnieueHrneM; MyJIbTUMEAUMHBIN MPOEKTOP; UHTEPAKTUBHAS JOCKA, BHIXO B JIOKAJIIBHYIO CETh);

- 3anbl (OMOMMOTEKa, YMTAIBHBIA 3al C BBIXOJOM B ceTh MHTepHer). TexHuueckue cpeacTa
00y4YeHus: ePCOHANbHBIN KOMIBIOTEP, MYJITUMEAUAIIPOCKTOP, SIKPaH.

4.2. YueOHO-uH(pOpPMaIlHOHHOE o0ecniedeHne 00ydeHu st

JyekTpoHHbIE (HU(pPpOBBIE) 00pa3oBaTe/IbHbIE PECypPChI:
MuHUCTEPCTBO HAYKHU U BBICIIETO 00pa3oBanus Poccuiickoit @eneparuu (https://minobrnauki.gov.ru)
®denepanbHbIii mopran «Poccuiickoe odpazosanuey (http://www.edu.ru/);
Nudopmannonnas cucrema « Equnoe okHo goctymna k oopazoBatenbHbIM pecypcam» (http://window.edu.ru/);
Enunas xomteknus mudpoBbix oopasoBatenbHbix pecypcoB (http://school-collection.edu.ru/);
®denepanbHbIi IEHTp UH(DOPMaLIMOHHO-00pazoBaTenbHbIX pecypcoB (http://fcior.edu.ru/);
Oo6pazoBatenbHbIi opTal «Yueda» (http://www.ucheba.com/).

OcHoBHbIE HCTOYHHKH

1. Xumus. Bronsriii kypce. ['abpuemnsta O.C., Octpoymon WN.I'., Axie6un A.K. oromecTBo ¢ orpaHHueHHOR
OTBETCTBEHHOCTHIO «J{poday, akimoHnepHoe odmecTBo «M3natensctBo «IIpocemenne», 2020 rog

IlOlIO.]'IHI/ITe.TIbeIe HCTOYHUKH

2. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust MeTtoamueckoe nocodue — 6a30BbIii ypoBeHb» - M.: Jlpoda 2022
rof.

3. O.C.I'abpuensa, U.I'.OctpoymoB, «O01mas XuMusl B TeCTax, 3aja4ax, ynpaxkaeHusx. 11 kiracc» — M.:
Hpoda, 2023 rox.

4. O.C.I'abpuensn, I1.H.bepe3skun, A.A.YVmakoBa «Xumus 11 knacc: KoHTponbHbIE 1 TPOBEPOUHBIE
paboThI kK yueOHHUKY». — M.: [Ipoda, 2021 r.

5. O.C.I'abpuensH, I'.I'.JIbicoBa, A.I'.BBenenckast «Xumus 11 knacc: HactonbHas KHUTA 11 YUUTENSN.
Yacts 1 —M.: Ipoda, 2019 rox.

6. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.Beenenckast «Xumus 11 xmacc: HactonmpHast KHATA TS yIUTETS.
Yacts 2 — M.: lpoda, 2022 rog.

7. O.C.I'abpuenss, [1.B.Pemeros, N.I".OctpoymoBa «3agaun Mo XUMUHU U CIIOCOOBI UX PEIICHUS - M.:
«poda», 2021roz.

8. B.I'. lerncoBa «Xumust 11 kiracc moypounsle miansl o yuyeonuky O.C.I'abpuensua, I'.I".JIpicoBoih» -
Bonrorpan» Yuunrens 2018rox.

9. M. A .Ps6oBa, Y .1O.Hesckas, P.B.JInako «Tectsl mo xumuu 11 kmacey, - M.: Dk3amen, 2019r.

10. O.C.I'abpuensn, U.I'.octpoymMoB «XUMUYECKHI SKCIIEpUMEHT B 1mIKoue 11 kiace»; - M.: [Ipoda. —
2019 ron.

HNuTepHeT-pecypcebi:
11. http://www.chemnet.ru Tlazera «Xumus» u calt maia yuutens «f way Ha YpOK XUMHH»
12.  http://him.1september.ru  Egwnras  komnekmuss  [[OP:  IlpenMerHas  kouteKmus — « XUMUSD)
13.  http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuYHBIE 3KCIIEPUMEHTBI: XHMHUSI.
Konnexkuus Poccuiickoro 00111€00pa30BaTEIBLHOTO noprana
14. http://experiment.edu.ru AJIXNMUK: cauT JLIO. AnukGepoBoit



15. http://www alhimik.ru Bcepoccuiickast oJuMIuaaa LIKOJIbHUKOB 1o XUMHH
16. http://chem.rusolymp.ru OpraHudeckass XWMHS: SJICKTPOHHBIA YYeOHUK [JIi CpPEOHEH IIKOJIBI
17. http://www.chemistry.ssu.samara.ru OcCHOBBI XUMUU: AIIEKTPOHHBIN y4eOHHK
18. http://www hemi.nsu.ru OTKpBITHIHA KOJIJISJIK: Xumus
19. http://www.chemistry.ru /luctaHuimoHHass OJUMIIMAMA TI0O XHMHH: TEJICKOMMYHHUKAITMOHHBINA
00pa3oBaTeIbHBINA MPOCKT

4.3 UcnoJjb3yeMbie COBpeMEeHHbIE 00pa3oBaTe/IbHbIE TEXHOJIOTHH B Peajin3auuu padoueii mporpaMmbl
0o0meo0pa3oBaTeIbHOM JUCUUILINHBI

B peanuzanum paboueid mnporpamMmbl Ha Y4YEOHBIX 3aHSATUSAX UCIHOJIB3YIOTCS COBPEMEHHBIE
00pa3oBaTeNbHbIE TEXHOIOTHH:

L4 I/IH(bOpMaI_[I/IOHHO-paSBI/IBaIOH_II/Ie TCXHOJIOT'HNH, B TOM YUCJIC HH(bOpMaLII/IOHHO-
KOMMYHHKAIIUOHHBIC,

L4 ACATCIIBHOCTHBIC TCXHOJIOI'MH, BKIIIOYAIOIUE PCIICHUC CUTYAIIMOHHBIX 3a1a4;

o JIMYHOCTHO-OPUCHTUPOBAHHBIC TCXHOJOI'MH, ITPECACTABJICHHLIC CaMOCTOSITCIIbHON pa60T0171 Ha

OTIePEeKAOIIEH OCHOBE, MPOCKTHOW [EATSIBHOCTHIO, T'PYNIOBON pabOTON, OCYIIECTBICHHEM CaMO- U
B3aMMOOIICHKH, peau3aliiei mpasa BbIOOpa YPOBHsI CIIOKHOCTH U CIOc00a BBITIOJIHEHUS 3a/1aHUi, TapTHepa
B Y4eOHOU JEATEIbHOCTH, HCTOYHHKA HH(OPMAIIHH;

. pa3BHBAIOIIME TEXHOJOTHH, XapaKTCPU3YIONIHECS  BKIIOYCHHEM  OOYYarolMXCS B
MpoOJIeMHBbIE JIEKIUM W CEMUHAphl, y4eOHBbIE JHUCKYCCHHU, JEIOBBIE M POJIEBBIC HIPHI, KOJUIEKTHBHYIO
MBICJIUTENIbHYIO U Y4€OHO-UCCIEA0BATENbCKYIO 1€ATEIbHOCTD.

[Tpu ucnoabp30BaHUM JAHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN JOMYCKAETCSl COUETAaHHE OCHOBHBIX UX
BUOB.

[Tpu nnTencudukanyu o61eoo6pa3oBaTENbHON MOATOTOBKH MPUMEHSIETCS TEXHOJIOTHSI ”HTEHCUBHOTO
oOydeHHs, KOTOpasl MPEHAroyiaracT MEePeHOC ¢ aKTHBHOCTH IIPENoJIaBaTeNisi Ha AaKTUBHOCTh CaMUX
oOyJaromuxcs, y4€T o01e A IaKTUYECKUX MPUHITUIIOB MPUPOA0CO00PA3HOCTH, BO3PACTHBIX OCOOCHHOCTEH,
JIMYHYIO 3auHTCPCCOBAHHOCTL M MOTHBALUIO 06yqa}01111/1xcs{. I[aHHaSI TCXHOJIOTHA HalpaBJICHA Ha
JTOCTHKEHHE 3alNTAHUPOBAHHBIX PE3YyJIbTATOB M BKIIOYAET HHTEHCHUBHBIE METOJHbI, aKTUBH3UPYIOLIUE
KOTHUTHBHBIE CIIOCOOHOCTH O0YJarOIIUXCS.

ANTOpPUTM BHEJIPEHUS TEXHOJIOTUU UHTEHCUBHOT'O O0YYEHUS BKIIOYAET OIIEHKY CPOPMHUPOBAHHOCTH
TeX WIM WHBIX KOMIIOHEHTOB Yy CTYJEHTOB, QJaNTal{i0 COJAEPKAHUS JTUCHUIUIMHBI K HOBBIM
00pa30BaTeNbHBIM YCIOBUSAM, KOHTPOJIb U OLIEHKY MOMyUYEHHBIX PE3yJIbTaTOB.

[Tpu opranu3anuy TUCTAHIIMOHHOTO 00YYEeHUS UCTIONIB3YIOTCS IM(PPOBBIE MHCTPYMEHTHI TEXHOJIOTUI
JTUCTAaHIIMOHHOTO OOyd4eHusi: oOpazoBaTenbHas matrdopma Moodle, PowerPoint, snextpoHHas moura,

BUJEO(PUIBMBI.



5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEIMETA

KoHTposib M OLEHKa pacKphIBalOTCA YeEpe3 JIUCLMUIUIMHAPHBIE pPE3YyJIbTaThl, YCBOEHHBIC 3HAaHHUS U
MpUOOpETEHHBIC CTYICHTAMH yYMEHUS, HalpaBJieHHbIE HAa (OpMHUpPOBAHHE OOIMIMX M MPOQPECCHOHAIBHBIX
KOMIICTECHITHM.

OOyueHue 1Mo TMpeIMeTy 3aBepIIaeTCs MPOMEXKYTOYHOW aTrTectanued B dopme auddepeHIInpoBaHHOTO

3ayeTa, BOMPOCHl K KOTOPOMY pPAacCMaTpUBAIOTCS HA 3aceJaHMM IIUKIOBONM KOMHCCHUU M YTBEPKAAIOTCS
nupektopoM TexHukyma.
@opMBI U METOBI MPOMEKYTOYHON aTTECTAIIMHM U TEKYIIETr0 KOHTPOJISA 10 y4eOHOMY NMpEeAMETY TOBOISATCS

J0 CBCIACHHUA 06yqafonmxc;1 Ha IICPBOM 3aHATHUH.

O6masi/npodeccHoHalbHa Paznen/Tema Tun 011eHOYHBIX MePONPUSITHS
sl KOMIIEeTEHIIHSI
OK1 Bri6upats crocoOs! P1, Tema 1.1 YcTHbI onpoc

penieHus 3aaaq
npoeccuoHaIbHON
JesITENbHOCTH,
MMPUMCHHUTEJILHO K pa3JINYHbIM
KOHTEKCTaM.

P3, Tema 3.3,3.4

TectupoBanue

OK 2 OcyiiecTBisTh NOUCK,
aHaJIn3 U UHTEPIIPETALIUIO
nH(pOpMaIuu, HeOOXOINMOH
JUIs1 BBITIOJIHEHUS 33124
npoecCuoHaIBHOMN
JeSITETbHOCTH.

P1, Temsr 1.1
P2, Temsr 2.1, 2.2
P 3, Temsr 3.1, 3.2, 3.3,3.4, 35, 3.6

KouTposibabie paboThl
Pa3zHoypoBHEBBIE 3a1aHUS
OpoHTANBHBIN 0IPOC

OK 4 PaboraTb B KOJJIEKTHUBE
1 KoMaHe, 3hHeKTHBHO
B3aMMO/IEMCTBOBATH C
KOJUIEraMH, PYKOBOJICTBOM,
KJIMEHTaMH.

P1, Tema 1.1, I1IOC
P2, Tema 2.1
P3, Tema 3.3, 3.4

JlaGopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

OK 7 ConeticToBaTh P2, Tema 2.2 YCTHBIH ompoc
COXPaHCHHUIO OKPYIKAIOIICH P3, Tema 3.6 TectupoBanue

Cpe/Ibl, pecypcocOepeKeHHIO,

3¢ (heKTUBHO JIeHCTBOBATH B

LIpe?:BI)I‘IElI\/'IHLIX CUTyalusAax.

OK 9 Hcnonb3oBath P 1, Temnr 1.1 KoHnTpoabHble paboThl

uH(pOpMaHOHHbIE
TEXHOJIOTUU B
npodecCuoHaIbHON
JIeSITCIIbHOCTH.

P2, Temsr 2.1, 2.2
P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6

PasnoypoBHeBbIE 3a1aHUsA
@pOHTAIBHBIN ONPOC

[IK 1.2 OcymecTBisTh
TEXHHYECKOE 00CTyKHBaHNE
ABTOMOOMJIbHBIX JIBUTATEIEH
COTJIACHO TE€XHOJIOTHUYECKON
JOKYMEHTAIIHH.

P2, Tema 2.2

KonTtponbHbie paboThl
Pa3zHoypoBHEBBIE 3a1aHUS
OpOHTAIBHBIN ONIPOC

IIK 5.2 Oprann3oBsIBaTh
MaTepUaNTbHO-TEXHHUECKOE
o0ecrieueHme mpouecca mno
TEXHUYECKOMY
00CTy>KNBaHUIO I PEMOHTY
aBTOTPAHCIIOPTHBIX CPEJICTB.

P 1, Temsr 1.1, T1OC

JlaGopaTopHbIie pabOThI
[IpakTudeckue 3aHATHS
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