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Paboyas mporpamma yueOHOI TUCHMIUIMHBI pa3paboTaHa Ha OCHOBE:

— ¢eaepanbHOro rocyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPETHETO O0IIEro 00pa3oBaHus
(yrBepkéHHOrO npukazoM MunoOpHayku Poccun ot 29 nexabpst 2014 1. Nel1645, ¢ uamMeHeHUAMHU
U JoNOTHeHUsIMU oT: 29 nexadpst 2014 1., 31 mexadps 2015 r., 29 urons 2017 r., 24 centsadps, 11
nexabps 2020 r., 12 aBrycra 2022 r.);

— (enepanbHOro rocy1apcTBEHHOr0 00pa3zoBaTEIbHOTO CTaHAApTa CPeIHEro NpodecCUOHaIbLHOTO
obOpazoBanus 1Mo crenuaabHOCTH 08.02.09 MoHTax, Halaaka M SKCIUTyaTalus 3JIEKTPOOOOPYIOBAHUS
MPOMBILUICHHBIX M TPOXIaHCKHX 31aHuil (YTBEPKIEHHOTO MpUKa3oM MMHHUCTEpCTBa 00pa3oBaHUs U
Hayku Poccun ot 23 stuBapst 2018 r. Ne 44 (pen. ot 01.09.2022);

C y4E€TOM:

— ¢denepanbHOi 00pa30BaTEILHON MPOTPaMMOI CpeIHEro 00IIero oopa3oBaHus (YTBEPKIAEHHOMN
npuka3zoM MunucTepcTBa npocsenieHus PO ot 23.11.2022 Ne 1014);

— TpuUMepHOil paboueil mporpammbl  00II€00pa30BATENBHON  JUCHUIUIMHBL  «XUMHUS» IS
npoecCHOHANTBHBIX 00pa30BaTeIbHBIX OpraHu3anuii (yTBepkIEéHHOW Ha 3acemanuu CoBera 1O
OIICHKE COJIEp)KaHHMS W KadecTBa MPUMEPHBIX pabouMx MporpaMM oOO0IIeo0pa30BaTEILHOTO H
COLMAIIbHO-TYMaHUTAPHOTO LIUKIIOB CpeqHero mpodeccuoHaabHoro obpazosanus, ot 30.11.2022,
npotokoi Nel4);

— pEKOMEHJAIMil 10 pealn3alud CpelHero oOImero oOpa3oBaHHs B Mpeneinax OCBOCHHUS
00pa30oBaTeNbHON MPOrpaMMBbl  CpPeJHEro Mpo(ecCHOHANBHOTO 00pa3oBaHMs (HAIpPaBICHHBIX
JlemapTamMeHTOM rOCy1apCTBEHHOU MOJUTUKHU B cepe cpeHero npodeccuoHalbHOTO 00pa30BaHUs
u nnpoeccuonanbHoro odyuenus, ot 01.03.2023, Ne05-592).



PazpaboTunku:

UrnareeBa Hanexna IlaBnoBHa, npenomaBaTenb ﬁomKap-OnHchoro arpapHoro KoJyulemxa
OI'BOY BO {JII'TY»

Peuensenr (suympennutil)
N.B. HukonaeBa, mpemnoaaBarenb BbICIHICH KBamn(ukannoHHON Kateropuu Homkap-OauHCKOTO
arpapsoro koemka @I'bOY BO «III'TY»

Peuensent (snewnuti)
E.E. banaxonuesa, npenojaBareib Bbicuied kBanudukaunonHoit kareropun ['BIIOY PMD
«OCT»



COJEP)KAHUE

1.

AHHOTALUS

OBII[ASI XAPAKTEPMCTUKA YUYEBHOM JUCLIATIINHBI
CTPYKTYPA U COJIEPYKAHUE YUEBHOI JIUCLIUITJIVHbI
YCJIOBUSI PEAJIM3ALIMN YUEBHO! JUCLUTTIVHDI

KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU JIVUCIIUITJIMHBI



1. AHHOTAIMSA

YyeOHasi TUCIUIUIMHA «XUMUS» SIBISIETCS YaCThI0O OCHOBHOW MPOQecCHOHANBHON 00pa3o-
BaTeJIBLHON TpOrpaMMBbl cpeaHero npodeccuoHanbHoro obpaszoBanus (manee — OITOIT CITO) mo
cnequanbHOCTU 08.02.09 MoHTax, Hamaaka M SKCILTyaTaluusl 31eKTpooOOpYyAOBaHHS MPOMBIIUICHHBIX U
rpaXkKIaHCKMX 3aHMi M3ydaeTcs B oOmieoOpazoBartenbHOM nukie ydeobnoro miana OITOIT CIIO na
6a3e OCHOBHOTO 001Iero 00pa30BaHMs C MOJyYeHHUEM CpeHero obmero odpasosanus. [Ipopuns —
TEXHOJIOTHYECKU .

VYuyebHas NUCHUILTNHA «XUMUS» ABISETCS y4eOHBIM MPEIMETOM 00s3aTeIbHON MpeaMeT-
HOU oOmactu «EcTecTBEHHO-HAayuHBIE HPEAMETHI» (elepaTIbHOr0 TOCYJapCTBEHHOTO 00pa3oBa-
TEIBLHOTO CTaHJapTa cpeanero oodmero oopazoBanus (mamee — @I'OC COO), OTHOCHTCS K YHUCTY
0a30BBIX NUCLUIUIMH, U3y9aeMbIX B cO0TBeTCTBUU ¢ TpeboBanusmu OI'OC COO.

Copep:xanue MporpaMMbl 00111€00pa30BaTENbHON AUCHUILINHBI «XHUMHUS HaANpaBlIeHO Ha
JOCTH)KEHUE PE3yNIbTAaTOB €€ M3y4eHHus B cooTBeTcTBUM C¢ TpeboBaHusiMu PI'OC COO c yuerom
npodeccuonanbHor HarnpasiaeHHOCTH OI'OC CIIO.

OcBoenne cojiepkaHusi y4eOHON TUCHMIUIMHBI «XUMUS» 00ECIEUnBACT TOCTH)KEHUE CTY-
JEHTaMH TJIAaHUPYEMBIX Pe3yJbTaTOB 00yueHUs! (JINYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX) U
pa3BuTHE 0OUIMX U MPO(HECCHOHATBHBIX KOMIETEHIIUH.

B paMmkax u3zy4eHus: AUCLHUIUIMHBI « XUMHUS» MPELYyCMOTPEHO BBIIIOJIHEHNUE WHIUBUYAIbHO-
IO IIPOEKTA.
Beinucka u3 yueOHoro riasa:
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2. OBIIAS XAPAKTEPUCTHUKA PABOYEH TIPOTPAMMBI YUYEBHOM
JANCHUITINHBI

2.1. Mecto nucuumuiaabl B ctpykrype OIIOII CITIO:

YueOHast TUCHUILIMHA «XUMHUS» M3ydaeTcs B 0OIIe0o0pa30BaTEIbHOM IMKIE Y4eOHOro IUIaHa
OIIOII CIIO no crrenmansHocTH 08.02.09 MOHTaX, HajlaaKa W KCIDIyaTanus dJIEKTPOOOOPYIOBAHHUS TIPO-
MBIIIICHHBIX ¥ TPAXKIAHCKUX 3[aHui, SIBISIETCS YI4eOHBIM MIPEIMETOM 00s3aTeTbHON PEeIMETHON 00-
nactu «EcrectBenHo-Hay4uHbIe npeaMeTsy GI'OC COO, oTHOCHUTCS K YUCITy 0a30BBIX TUCITUTUINH.

2.2. lesapb 1 nJIaHUPYeMbIe Pe3yJibTAThl OCBOCHUS M CIUILINHBI:
YyeOHast JUCIHUIUTNHA «XUMUSD» OPUCHTUPOBAHA HA CIICTYIOIINE IEIH:

* QOpMHUPOBAHUE Yy CTYAECHTOB IPEICTABICHUS O XUMUYECKON COCTABIIAIOLIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpa KaK OCHOBBI IIPUHATHSA PEUICHUN B )KU3HCHHBIX U IIPOU3BOJCTBEHHBIX CH-
TyalusiX, OTBETCTBEHHOT'O IIOBEACHUS B IIPUPOJHON cpere.

e copMHpPOBATh MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMUYECKUX TPOLIECCOB U SBIIC-
HUW B OKPYKAIOLIECH Cpele, NENOCTHON HayYHOU KapTUHBI MUpa, B3aUMOCBS3U U B3aUMO3a-
BHCHUMOCTH €CTECTBCHHBIX HAYK;

® Da3BUTh YMEHHs COCTABIIATH (DOPMYJIbl HEOPTaHWYECKUX M OPraHUYECKHUX BEIIECTB, ypaB-
HEHMSI XUMHUYECKUX PEaKUnil, O0BSICHATh UX CMBICI, HHTEPIIPETUPOBATH PE3YJIbTAThl XUMH-
YECKHX SKCIIEPUMEHTOB,

e chopMHpPOBATh HABBIKM MPOBEACHUS MPOCTEUIIMX XMMHUYECKHX SKCHEPUMEHTAIbHBIX HC-
CJIEZIOBaHUI ¢ COOMIOZCHUEM IpaBWJl 0E30MacHOTO OOpalleHHs ¢ BElleCTBaMU M jJalbopa-
TOPHBIM 000PYZIOBaHUEM;

® Da3BUTh YMEHHS MCIIOJIB30BaTh MH(OPMAIMIO XUMUYECKOTO XapaKTepa U3 Pa3IUYHbIX HC-
TOYHHKOB;

e chopMHpPOBATh YMEHHS IPOTHO3UPOBATD MOCIEACTBUS CBOCH AEATEIHHOCTH M XUMUYECKUX
HPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

e chopmupoBaTh MOHMMAaHWE 3HAYUMOCTU JOCTHKCHHH XUMUYECKOW HAyKH U TEXHOJOTHMA

JUISL Pa3BUTHS COLMAIIBHON U TIPOU3BOJICTBEHHOM cdep.

Ocoboe 3HaYeHUE AUCIUIUITMHA UMEET TIpH (OPMHPOBAHUM M PAa3BUTHUU OOIMX U Mpodec-
CHOHAJBHBEIX KoMmeTeHIMH B cooTBeTcTBHU ¢ PI'OC CIIO mo cnenmansHOCTH 08.02.09 MoHTax,
HaJIaZlKa 1 SKCIUTyaTalusa 3J'I€KTpOO60pyZ[OBaHI/I}I MMPOMBIIIJICHHBIX U T'PAXKIAHCKUX BZ[aHI/If/’Ii
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INPUMEPHBIE TEMbI UHINBUAYAJIBHBIX ITPOEKTOB

1.

e e A Al

[ToBapeHHas coiab — MUHEpal HEOObIUATHON BaXKHOCTH

JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHESHHSI

AHTUIIpUTapHbIE TOKPHITHS HA CKOBOPOAAX

DHEPreTU4YeCKUe HAIUTKY — BPEJl WX 10JIb3a

ABTOMOOMIIH KaK MCTOYHHK XUMHUECKOTO 3arps3HEHUsI aTMOC(ephl
[Ipumenenue yaoOpeHuit: oJib3a WA Bpe?

Bnusiaue pocdopHbIX ynoOpeHuii Ha ypoxkaiHOCTh pacTeHUN
Hutpatsl B npoaykTax NUTaHUA

BnusiHne ankorojapHbIX HAMMTKOB HAa OPraHU3M IOJPOCTKA

10. HedTh, Kak HCTOYHHUK TOTUTMBA
11. [IpuuuHbI 3arpsA3HEHMS OKPY>KaIOLIeH cpebl HeTEepPOayKTaMH
12. TIpumeHeHre MOTMMEPHBIX MaTepUalioB B Moel podeccuu



4. YCJOBHUSA PEAJU3AIMUA TPOTPAMMBI OBIIEOBPA3OBATEJIBLHOM
JUCHUIIJINHBI
4.1. TpeOoBaHUS K MUHUMAJbHOMY MAaTEPHAJbHO-TEXHUYECKOMY O0ecleYeHn 0

Jns peanu3anuu NporpamMMbl THUCHUIUINHBI JOJKHBI OBITH MPEIYCMOTPEHBI CIENYIO-
e CrenuaibHble TMOMEIICHUs: y4eOHBIM KaOWMHET XUMHHU H/UIM y4eOHOW XUMHYECKOU
nabopaTopuH.

ObopynoBaHue yueOHOro kaduHera (HarjJsiiHbIe MOCOOHUS): HAOOPHI MAPOCTEPIK-
HEBBIX MOJEJIed MOJEKYJ, MOJEIN KPHUCTATIUYECKUX PEMIeTOK, KOJIIEKIIUU MPOCTHIX M
CJIOKHBIX BELIECTB U/MJIU KOJJIEKIIUH MMOJUMEPOB; KOJJIEKIUS TOPHBIX MOPOJ U MUHEPAIOB,
tabnuia MenaeneeBa, yueOuble GHIbMBI, IU(PPOBbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHHYeCKHe CPeACTBA 00YYeHHMA: KOMIBIOTEP C YCTPOMCTBAMH BOCTIPOU3BEICHUS
3ByKa, MPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C DKPaHOM, MYIbTHMEAWWHAs I0CKa, yKa3Ka-
MPE3CHTEP I MPEe3CHTAILUM.

Ob6opynoBanue Jadopatopun u padouynx MecT JadoOpaTOpPpMH: MEH3ypKH, IUIET-
KU-KamnelbHUIbI, TEPMOMETPHI, MHUKPOCKOI, JyINbl, NpPEeIMETHbIE U MOKPOBHBIE CTEKIa,
MJIAHIIETH JAJIs KaleJbHBIX peakimuii, GUabTpoBadbHass OyMara, IpOMBIBAIKH, CTCKISTHHBIE
NpoOUpPKH, pe3UHOBBIC TPOOKHU, HOHAPUKH, HAOOpP PEaKTUBOB, CTEKJISIHHBIC MAJTOYKH, IITa-
THBBl JJIs NPOOWPOK; MEpHBIE IHJIUHAPHI, BOPOHKHU CTEKJISHHBIC, BOPOHKH JICITUTEIbHBIC
nuauHapudeckue (50-100 mi), cTynku ¢ mecTukom, GappopoBblie YAIKH, MUHIETHI, (UITh-
Tpbl OyMakHbIe, BaTa, Mapis, 4acCOBBIC CTEKJa, dJMEKTPOIIUTKHU, Ta0OpaTOPHBIE MITATUBHI,
CIIUPTOBBIE TOPEIKHU, CIUYKHU, MPUOOp IS MOJydeHHs ra3oB (MKW MpoOupKa ¢ razo0TBOJ-
HOW TpyOKoOi), nmepxkatenu s NPOOWPOK, CKIASHKU ISl XpaHEHHS PEaKTUBOB, pPa3aaTod-
HBIC JIOTKW; Xumudeckue ctakansl (50, 100 u 200 mur); mmatenw; MUHIETHI, TUTEJIbHBIC
MBI, CEKYHAOMEpPHI (TaiiMepsl), MepHBbIe poOupku (Ha 10-20 M) u mepHbIie KOJIOBI (25,
50, 100 u 200 mxn), BogsHas OaHs (MJIM TEpPMOCTAT), CTEKJSHHBIC MAJTOUYKH; KOHHYECKUE
koJIObI juist TuTpoBanus (50 u 100 mu1); MHAUMKATOpPHBIE MOJOCKU JJs omnpeneneHus pH u
CTaHJapTHas MHIMKATOpHAas IIKajla; YHUBEPCAIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mxa
(unmu mo3atopel Ha 1, 5 u 10 mu), OOpPeTKH A TUTPOBAHUS, MEAUIIMHCKHE IIMPHUIIBI HA
100-150 ma, maGopaTopHble U/UIIM aHATUTHYECKHUE BeChl, pH-MeTphl, cymunbpHbIN mKad, u
np. ntabopatopHoe 000OpyJIOBaHUE.

4.2. UuopmannonHoe odecnevyeHne peaju3anum y4eOHoi JUCHUIITTHHbI

Ne KosnuecTBo
n/n Cnucox ucnosb3yeMoil JIUTepaTypbl (neuamusle u30anus, I1eKmpon- | IK3eMILISIPOB, UMEIOLIMXCS
Hble u30anus 3a nocieonue 5 iem) B OMOJIMOTEKe, HJIM CChLIKA
Ha DBC
OCHOBHAS JIMTEPATYPA
1. [eaunbraa, JI. B. Xumusa. COopHHK 3amad W yIpakHEHUH : ydeOHO- DNEKTPOHHBIN pecypc

Mertoguueckoe mocooue / JI. B. Illepnunpina, M. JI. Ilonexaera, A. U.
AmapneB. - HoBocubupck : Mzn-so HI'TY, 2019. - 63 c. - ISBN 978-5-

7782-3975-3. - Tekcr : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1870499 (mara oOparieHus:

07.09.2023). — PesxuM nocTyna: 1mo moJIICKe.

dwmmMonoBa, H. A. Opranndeckast XMMHS : JIAOOPATOPHBINA MPAKTUKYM IS DNEKTPOHHBIN pecypc

obyuatomuxcst CI1O no nanpasnenunto «Berepunapus» / H. A. ®unumono-
Ba. - Bonrorpazg : ®I'bOY BO Bonrorpaackuii I'AY, 2019. - 76 c. - Teker :
anektponHbId. - URL: https://znanium.com/catalog/product/1289036 (nmata
oOpamienns: 07.09.2023). — Pexxum 1ocTyma: o NOJIHCKE.

Boromonosa, U. B. Heopranudeckas xumus : yueOHoe mocobue / 1. B. Bo- DNEeKTPOHHBIN pecypc
romoisioBa. - Mocksa : UH®OPA-M, 2021. - 336 c. : un. - (IIPO®Us). -
ISBN  978-5-98281-187-5. - Tekctr : oanektpoHHsid. - URL:
https://znanium.com/catalog/product/1362442 (mata oOpareHus:
07.09.2023). — PeskuM nocTyma: 1mo MOJITUCKe.

duzndeckas U KOJUIOUTHAS XUMUS (B OOIIECTBEHHOM IMUTaHUH): YdeOHOe DNEKTPOHHBIN pecypc
nocobue / ['opbynmosa C.B., Mymiosiposa 2.A., Opobeiiko E.C. - Mocksa
:Amsda-M, HUIl MHOPA-M, 2016. - 270 c. (ITPO®Uns) ISBN 978-5-




98281-093-9. - Tekct : SIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/553478 (mata oOpamieHus:
07.09.2023). — Pesxum noctyna: mo noJainucke.

Axwmenosa, T. . EcrecTBo3Hanue : yyeOHOE MOCOOME IS CPEIHEro Mpo-
(eccuonanpHoro odpazosanus / T. 1. Axmenosa. - 2 WU3[., UCIPAB. U J0-
noiH. - Mocksa : PI'VII, 2018. - 340 c. (c npunoxenuem Ha Mupopmanm-
oHHO-0Opa3zoBarenbHOM mopTtane PI'VII). - ISBN 978-5-93916-694-2. -
Texct : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1191373 (mara oOpareHus:

07.09.2023). — PexwM gocTyna: 1mo moJImucKe.

DNEeKTPOHHBIN pecypc




5. KOHTPOJIb 1 OIIEHKA OCBOEHUS OBIIIEOBPA30BATEJIBHOM JUCIIUILIN-
HbI XUMHUA

KoHTponb 1 oneHka pe3ynbTaToB 00y4eHHs OCYIIECTBISETCS MpenoaBaTeieM B Mpolecce MpoBe-

JICHUS PAKTUYECKUX 3aHATUH U J1a0OpaTOpHBIX paboT, TECTUPOBAHMS, a TAaKXKe BBIMOJIHEHUS 00Y-

YaroMMUMHACA MHAWBUAYAJIbHBIX 3aI[aHHI>'I, ITPOCKTOB, HCCHGHOBaHHﬁ. Pe?)y.HbTaTBI 06yquH;1 orpe-

ACIIAI0T, YTO OGy‘IaIOH_II/IGC}I AOJIKHBI 3HATh, IOHUMATh U ACMOHCTPHUPOBATH 110 3aBCPIHICHUN U3YUC-

HUs AUCHUIIIIMHBL.

Ne|ox/mk  |Mo- Pe3yabTat 00yueHnust THIbI OLIEHOYHBIX MEPONIPUATHI
ayJin/Paznesn/Tema
I|OcHoBHOE conepskanme

Pa3nea 1. OcHOBBI
CTPOEHMs BellecTBa

DopmyaupoBaTH 0a30BbIE
NOHATHSA M 3aKOHbI XUMHH

1.1|OK 01 [CTtpoenne aToMOB CocCTaBIITh XUMHUIECCKHE 1. Tect«CTpoeHne aTOMOB
IIK 1.1 |xumudeckux 3je- (hopMyITBl COeTUHEHHH B XUMHUUYECKHUX DJIIEMEHTOB U IpUpOAa
MEHTOB M MPHUPOJA |COOTBETCTBHUHU CO CTEIEHBIO |XUMUUYECKON CBI3UY.
XUMHYICCKOU CBI3U |OKUCICHUS XUMHICCKUX 2. 3ajaum Ha COCTaBJICHHE
3JIEMEHTOB, HCXO/s U3 Ba- |XHMHYECKUX POPMYJ ABYXaTOMHBIX
JICHTHOCTH W 3JIEKTPOOTPHU- |COCAUHEHUH (OKCUIIOB, CYIb(PUIOB,
IIaTeIbHOCTH THAPUIOB U T.II.).
1.2|OK 01 [Ilepuoauueckuii 3a- |XapakTtepu3oBaTh xumuue- [1. Tect «Meranauueckue /
OK 02 |kon u Tabnuna /.M. [ckue sIeMeHTHI B COOTBET- |HeMETaJIMUYCCKHUEC CBOMCTRA,

MeunneneeBa

CTBHUU C UX MOJOXKEHUEM B
MEPUOJANYECKON cucTeme
XHMHUYECKUX 3JIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPUIATEIBHOCTD U CPOJACTBO K
DJIEKTPOHY XUMHUUYECKHUX YJIIEMEHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM
CTPOCHUEM U

MOJIOKEHUEM B MEPUOJUUCCKON CUCTE-
Me XuMHYecKux anemMeHToB .M. Men-
JICIICCBaY.

2. IlpakTuyeckue 3aJaHus Ha ycTa-
HOBJICHHE CBS3U MEXIY CTPOCHUEM
aTOMOB XMMHUYECKHUX DJIEMEHTOB U IIe-
PUOIMYECKUM U3MEHEHHUEM CBOMCTB
XHMHYECKHUX DJIEMEHTOB M UX COEIUHE-
HUI B COOTBETCTBHMH C IOJ0KEHUEM
[lepuoandeckoi cucreme.

Paszgen 2. Xumuue-
CKHeE peaKknnu

XapakTepu30BaTh THIIbI
XHMHYECKHX peaKknuii




2.1 [OKOl |Tunsl xumudyeckux |CocTaBisATh peaKIUU CO- 1. 3agaun Ha cocTaBleHHE ypaBHEHUH
peaknui CIMHCHUS, Pa3JI0KCHHUS, peakuuii;
oOMeHa, 3aMelIeHus, OKHAC- |- COENMHEHUs, 3aMEeIIeHUs, Pa3IoxKe-
JUTEIBHO- HUs, 0OMEHa;
BOCCTAHOBUTEJNBHEIC PEaK- |- OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
092078 peakiuii ¢ CTIOIb30BAHUEM METO1a
3JIEKTPOHHOTO OanaHca.
2. 3agaum Ha pacuyeT MacChl BEIIECTBA
nnu o6nréma
ra3oB I10 U3BECTHOMY KOJHUYECTBY Be-
IecTBa, Macce WM 00bEMY OJTHOTO H3
Y4YacCTBYIOIIUX B PEAKI[MU BEIIECTB;
pacd€Tsl Macchl (00BEMaA, KOTMIECTBA
BEIIECTBA) NPOJYKTOB PEaKI[HH, CCIH
OJHO M3 BEIIECTB UMEET MPUMECH
2.2 |OKO01 [Dnekrponutudeckas |CocTaBIsITh YpaBHEHUS XH- |1. 3amanus Ha coCTaBIeHUE
OK 04 |muccoumanus u MHUYECKHUX PEAKIIMU HOHHO- [MOJIEKYJSIPHBIX U MOHHBIX PEaKIui ¢
WOHHBIN 0OMeEeH ro oOMeHa ¢ yyacTHueM He- |y4acTHEM KHCJIOT, OCHOBAaHWU U COJICH,
OpPTaHMYECKUX BEIIECTB YCTAHOBIIEHUE U3MEHEHHS KUCIOTHO-
CTHU Cpeabl
2. JlJabopatopnas pabora "Tunbsl XUMH-
YEeCKHUX peakmuii”
3 Paznen 3. Crpoenne |HccienoBats cTpoeHue u KonTpoabnas padora
U CBOIICTBA Heopra- |cBOiicTBAa HeopraHuveckux |«CBoicTBa HEOPraHMYeCKUX
HMYeCKHX BellleCTB  |BellecTB BeleCTBY»
3.1 |OK 01 |Kmaccubwukamus, Knaccudpunuposats Heop- |1. Tect «HomeHnkmaTypa u
OK 02 |HomeHknatypa u raHUYeCKHE BEIISCTBA B Ha3BaHUE HCOPTAHUYECKUX
IIK 1.1 |cTpoeHue COOTBETCTBUU C UX CTPOE- [BEIIECTB UCXOASA U3 UX XUMUUECKOHU
HEOPTAaHUYECKHUX HHUEM (hopMyITBI UM COCTaBICHUE
BEIIECTB XUMUYECKOU POPMYIIBI UCXOMS U3

Ha3BaHUS BEMIECTBA MO MEKIYHAPO/I-
HOW WJIM TPUBUAJILHOM HOMEHKJIATYPE».
2. 3amaum Ha pacdeT MacCOBOM

nonu (Macchl) XUMHUYECKOTO
dJIeMEHTa(COCIUHECHUS )B MOJIEKYJIE
(cmecn).

3. IlpakTHUueckue 3agaHus 1Mo
KlacCUPUKAIUN, HOMEHKIATYpPE U
XUMHUYeCKUM hopMysiam
HEOPTaHNYECKUX BEIIECTB
Pa3NUYHBIX KJIACCOB.

4. IlpakTrdyeckue 3agaHus Ha
omnpeaeieHue XUMHUYECKON
AKTHBHOCTH BEIECTB B

3aBUCUMOCTHU BHJa XUMHUYECKOU
CBSI3W W THUIIA KPUCTAIIIHIECKOM
peUIETKH




3.2

OK 01
OK 02
K 1.1

Du3uKo-
XUMHUYECKUE
CBoiicTBa Heopra-
HUYECKHUX BEIISCTB

YcranaBiuBaTh 3aBUCHU-
MOCTh (DPM3UKO-XUMHUUECCKHUX
CBOMCTB HEOPTraHUYECKUX
BEILECTB OT CTPOCHUS aTO-
MOB U MOJIEKYJ, a TaKXe
TUIAa KPUCTAIIUYECKON
pemeTKu

1. Tect «OCOOCHHOCTH XMMHUYECKUX
CBOMCTB OKCHUAOB, KHUCIIOT.

OCHOBaHHUM, aMPOTEPHBIX TUIPOKCHIOB
H COJIeiiy.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKHUX PEAKIIUN C
yJacTHEM MPOCTHIX U CIOXKHBIX
HEOPraHUYECKUX BEIIECTB: OKCUAOB
METaJJIOB, HEMETAJJI0B U aM(POTEPHBIX
2JIEMEHTOB; HEOPTaHUIECKUX KHUCIIOT,
OCHOBaHUI U aM(pOTEPHBIX TUAPOKCH-
JIOB, HECOPTaHUYECKUX COJIEH, XapaKTe-
PHU3YIOMIAX UX CBOWCTBA M CIIOCOOBI
nonyuenus. 3. [IpakTuko-
OpPUEHTUPOBAHHBIE TEOPETUUECCKUE 3a-
JaHWS Ha CBOWCTBA W MOJyYCHHE HEOP-
raHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentudukamnus
HEOPTAaHUYECKHUX
BEIIECTB

I/ICCJ'ICI[OBS.TB Ka4CCTBCH-
HBIC PCAKIIMHN HCOPraHUYC-
CKHX BCHICCTB

1. [IpakTHKO-OpUEHTUPOBAHHBIC 3a]a-
HHS TI0 COCTaBJICHUIO XHUMHYECKHUX pe-
aKIUi C y4acTUEM HEOPraHUYECKUX
BEIIECTB, HCTIOIB3yEMBIX TS UX UJICH-
TUDUKALUH.

2. JlabopatopHas pabora: "Uneatudu-
KaIrus HEOPTaHUIECKUX BEIISCTRB"

Pasznen 4. Crpoenue
U CBOIiCTBA OPraHu-
YeCKHX BellecTB

HccnenoBats cTpoenue u
CBOIICTBA OPraHNYeCKHUX
BelIeCTB

KonTposnnas padota «CTpoenne n
CBOIICTBA OPraHNYeCKHUX BellecTB

4.1

OK 01
1K 1.1

Knaccudukamms,
CTPOCHHE ¥ HOMEH-
KJIaTypa opraHuye-
CKHUX BEHIECTB

Knaccudumuposats opra-
HUYECKHUE BEIIECTBA B CO-
OTBETCTBHUHU C UX CTPOCHH-
eM

1. 3amanus Ha cCOCTaBJIE€HUE Ha3BaHUM
OPTaHMUYECKUX COCTUHEHUN 1O TPUBH-
abHOU MW MEXAYyHapOJHOU CUCTEeMa-
TUYECKOW HOMEHKJIaType.

2. 3agaHus Ha COCTaBJICHHUE MOJIHBIX U
COKpAIlEHHBIX CTPYKTYPHBIX (hopMyn
OpPraHMYECKUX BEMIECTB OTICIBHBIX
KJIACCOB.

3. 3agadu Ha OomNpeaeeHUuE MPOCTEeH-
e GopMyabl OpraHUYECKOW MOJIEKY-
JIBI, ICXOJIST M3 DIIEMEHTHOTO cocTaBa (B
%)

4.2

OK 01
OK 02
OK 04
K 1.1

CroiicTBa opranu-
YECKUX COCIHMHCHUN

YcranaBiuBaTh 3aBUCHU-
MOCTh (PM3UKO-XUMHUUECKHUX
CBOMCTB OPraHMYECKUX BE-
IECTB OT CTPOCHUS MOJIe-
Ky

1. 3anaHus Ha COCTAaBIIEHUE YpaBHE-
HUM XMMHUYECKHUX peaKiuil C ydacTHEM
OpTaHUYECKUX BEIECTB Ha OCHOBAHUU
X COCTaBa M CTPOEHHUS.

2. 3ajaHus Ha COCTaBJIEHHUE ypaBHe-
HUM XMMHUYECKUX peaKIuil, HIIIOCTPU-
PYIOIIHUX XUMHUUYECKHE CBOHCTBA C yue-
TOM MEXAHU3MOB MPOTEKAHUS TaHHBIX
peakuuii U TEeHETUYECKOM CBA3M opra-
HHUYECKHUX BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1auu O ypaBHEHUAM
peakuuil ¢ ydacTHEM OpraHHYECKHX
BEIIIECTB.

4. Jlabopatopnas pabota "[IpeBpame-
HHS OpTaHUYECKHUX BELIECTB NMPH
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Wnentudukamnus
OpTaHUYECKHUX Be-
[eCTB, UX 3HAYECHUE

UccnenoBaTh KauecTBEH-
HBIE peaKkIuu OpTaHuYe-

CKHUX COCZ[I/IHCHI/Iﬁ OTACIIb-

1. IIpakTUKO-OpUEHTUPOBAHHBIE 3aja-
HUSA [0 COCTABJICHUIO XUMUYECKUX pe-
aKIMH ¢ yyacTUeM OPraHHUYECKUX Be-




IIK 1.1 |u npumeHeHue B HBIX KJIACCOB LIECTB, B T.Y. HCHOJIb3YEMBIX IJIS UX
OBITOBOU M MIPOU3- naeHTu(uKanuu B OBITY ¥ MPOMBILI-
BOJICTBEHHOH jed- JIEHHOCTH.
TEIBHOCTH YEI0BEKa 2. JlabopatopHas pabora: "Unentudu-
Kalus OpraHu4ecKuX COEJUHEHUHN OT-
JeJIbHBIX KJIaCCOB"
5 Paznen 5. Kunernue- | Xapakrepu3oBarh BJIHsIHUE
CKHe M TepMOJAMHA- |pa3JIMYHbIX GaKTOPOB HA
MHYecKHe 3aKOHO-  |paBHOBecHe M CKOPOCTh XH-
MEPHOCTH MPOTeKa- |MHYECKHMX peaKiuii
HHMS XUMHYECKHX pe-
aKIui
5.1|0K 01 |CkopocTs xumuue- (XapakTepu3oBaTh BIusHHUE |[IpakTHKO-OpHEHTHUpPOBAHHBIE TEOpE-
OK 02 |ckux peakmuii. Xu- |KOHIIEHTpAIlUM pearupyio- |THUECKHE 3aJaHUs Ha aHAIU3 (aKkTo-
I[IK 1.1 |Muueckoe paBHOBE- [IIMX BEUIECTB U TEMIIEpa- |pOB, BIUSIONIUX HA U3MEHEHHUE CKOPO-
cue TYpHl Ha CKOPOCTh XUMHYE- |CTH XUMHUECKOH peakiuu. [IpakTuko-
CKUX peaknuil XapakTepu- |OpHEHTHpPOBAHHBIC 3aJJaHUS HA MIpUMe-
30BaTh BIUAHWE N3MeHEeHHs |HeHue npuHnumna Jle-Illatense
KOHIIEHTPALUU BEIIECTB,
peakIuu cpeabl U TeMIlepa-
TYpHl Ha CMEIIEHUE XUMH-
4EeCKOTO paBHOBECUS
0 Pa3nen 6. PactBopsl |HcciienoBaTh HCTHHHBIE
PacTBOPHI € 33JaHHBIMH Xa-
PaKTepPUCTUKAMHU
6.1 |OK 01 [ITonsTtue o pactBo- |Pa3znuuaTh HCTHHHBIE pac- |3ajayd Ha IPUTOTOBIEHHE
OK 02 |pax TBOPBHI pacTBOPOB.
OK 07
IIK 1.1
6.2 |OKO1 [HccnenoBanue UccnenoBate Qusuko- JlabopatopHnas pabora "[Ipurorosne-
OK 02 |cBOMHCTB pacTBOpPOB |XMMHUYECKHE CBOWCTBA MC- |HHE pacTBOpPOB"
OK 04 TUHHBIX PAaCTBOPOB
K 1.1
11 IIpodeccnoOHATBLHO-OPHEHTHPOBAHHOE COlePKaAHMe (CopepKaHNe MPHKJIATHOTO0 MOAYJIsI)
7 Pasznen 7. Xumus B
TeXHU4ecKoii 1 Nmpo-
HU3BOJACTBEHHOI Jes-
TeJIbHOCTH YeJIOBEKa
7.1 |OK 01 |Xumus B anexrporex- |OLeHUBATh MOCIEICTBUS OTueT Mo mpakTUYECKOH pabore:
OK 02 |HWYecKoO# POU3BOM- |OBITOBOM W IPOM3BOJI- 1. HoBble MaTepuaiabl B 2JICKTPOTECXHU-
OK 04 |cTBeHHOH AESATENbHO- |CTBEHHOU ACITEIbHOCTHU YeCKOU MPOMBIILIEHHOCTH,
OKO07 |cru gyenoBeka YeJ0BeKa ¢ MO3UIUN 3K0J0-|2. DKOoJ0oTHYecKasi 6€30MacHOCTh MpHU
IIK 1.1 THYeCKON 0€301acHOCTH MIPOU3BOJICTBE DJIEKTPOIHEPTUH




Kpurepun oneHuBaHus pe3yibTaTOB 00y4eHUsI MO0 AUCHMILIMHE, IIKAIA OLeHUBAHUSA
Kpurepun onienuBanust:

- YCBOGHHE MMPOTPAMMHOI'0 TEOPETHUECKOTo MaTepraia (00beM 3HaHUH, TTTyOUHA YCBOSHUS);

- YMEHHE H3JaraTh MPOrpaMMHBIN MaTepuai (4eTKOCTh, IPaAMOTHOCTh M3JIOKEHHUS MaTepualia, TO4-
HOCTB ¥ TIOJTHOTA BOCTIPOM3BEACHUS yueOHOTO MaTepHaa);

- YMEHUE MPUMEHSTh TEOPETUUECKUE 3HAHUS Ha MPAKTHUKE.

[Ixana oreHUBaHUIA:

Pe3ynbrarhl ciaun 3a4éTa OLIEHUBAIOTCS M0 IIKAJIE «3aUTEHOY WA «HE 3aU4TEHOY.

Pesynbrarel cnaun auddepeHnnpoBaHHOTO 3adyeTa M HK3aMEHa OLIEHHWBAIOTCS MO IIKaie
COTJIIMYHOY, «XOPOIIOY», KyIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

OreHKa «3a4TEHO» BBICTABISETCS 00ydaroleMycs, KOTOPbIii UMeeT 3HaHUsI OCHOBHOTO Ma-
Tepuasa, MPOsSBIsET YMEHUE JIOTHYHO €r0 M3JaraTh, XOTS MOXET JOMYCKaTh HETOYHOCTH B H3JIO-
KEHUHM MaTepHala, HeJJOCTaTOYHO MPaBWIbHBIE (POPMYITHPOBKU; YMEET B IIEJIOM MPUMEHSTH MOJIY-
YCHHBIC 3HAHUS TIPU BHIMOJHEHUH TUIOBBIX MPAKTUYECKUX PAOOT, XOTS MOXKET UCHBITHIBATH 3a-
TPYJHEHUS MPU UX BBHITIOTHEHUH.

OrneHka «OTJIMYHOY» BBICTABIISACTCS O0YdYaIOIMIEMYCs, KOTOPBI TTTyOOKO W MPOYHO YCBOWII
IPOrpaMMHBIM MaTepHall, IpOsBIsSET 3HAaHUE OCHOBHOM M OTOJIHUTEIBHON JUTEpaTyphl, IPaMOT-
HO, JJOTUYECKH CTPOMHO U apryMEHTHPOBAHO U3JIaraeT MaTepual, JaeT UCUEPIIBIBAIONINE OTBETHI Ha
MOCTaBJIEHHBIE BOIPOCHL. B OTBeTe TeCHO YBA3BIBAECTCSA TEOPUsI C MPAKTHKOM, MpU 3TOM o0yuaro-
HIMICST HE 3aTPYIHSETCS C OTBETOM IPU BHIOM3MEHEHUH 3a/IaHus, CBOOOTHO CIPABISETCS C MpPaK-
TUYECKUMU 3aJaHUSIMH.

OreHka «XOpOIIO» BBICTABISIETCS O0ydYaroUIeMycsi, TBEPJO 3HAIONIEMY MPOrpPaMMHBIA Ma-
TepHall, KOTOPbI U3Jaraet ero rpaMoOTHO U O CYIIECTBY, HE JAOMYCKAET CYIIECTBEHHBIX HETOUHO-
CTeHl B OTBETE HA BOMPOC, MPABIILHO MPUMEHSIET TEOPETHUECKHUE TIOJI0KEHUS MPU PEIICHUN TPaK-
TUYECKUX BOIIPOCOB U 3a/1a4, HE UCIBITHIBACT 3aTPYIHEHUI C OTBETaMH Ha BOIIPOCHI.

OreHKa «yI0BIETBOPUTEIHHO)» BBICTABISIETCS 00YJIArOIIEMYCsl, KOTOPBIH NMEET 3HAHUS

TOJILKO OCHOBHOI'O MaTepHalia, HO He YCBOHWJI €ro JIeTajlel, JOIyCKaeT HeTOYHOCTH, HEAO-
CTaTOYHO TMPaBUIbHBIE (DOPMYITHPOBKU, UCIBITHIBAET 3aTPYJHEHHS MPHU BBIMOJTHEHUU IMPaKTHYE-
CKHX paboT.

OrneHka «HEYOBICTBOPUTEIHLHO» BBICTABISETCS O0YYarOMIeMYyCsi, KOTOPBI HE 3HAET 3Ha-
YUTENbHOM YacTu MPOrpaMMHOTO MaTepuaia, IOIMYyCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYTHEHUSMU BBIIIOIHSIET MIPAKTUIECKHE PAOOTHI.



JdonoHeHnst 1 H3MEeHeHHs K pado4eil mporpaMMe Ha y4eOHbIH roj

JlomonmHeHus ¥ U3MEHEHUs K paboueii mporpamme Ha y4eOHBIN TOJ] IO TUCIUTIIINHE

B pabouyto mporpaMMy BHECEHBI CIIEAYIONINE U3MEHEHUS:

JlononHeHus U U3MEeHEHUs B paboueil mporpamme obcyxaeHb! Ha 3acenanuu [TIK

« » 20 r. (mpoTokoy Ne ).

[Ipencenarens ITIIK ./ /




