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PACCMOTPEHA H OJIOBPEHA

[TpemMeTHO-UMKIOBOM KOMUCCHeH  ~ ~ "V

[TpoTokon Ne
Abr_ B 20l , / _
[pencenarens MUK /A~ 'R~ SUD

PaGouast mporpamMma y4eOHON TUCITUTIIIMHBI pa3paboTaHa Ha OCHOBE:

— (eaepaqbHOTO TOCYJapCTBEHHOTO 00Pa30BaTENBLHOIO CTAHApTa CPETHETO O0IIEro 00pa3oBaHUs
(yrBepxkaéHHOTO TIpKazoM MuHoOpHayku Poccun ot 29 nexabps 2014 1. Nel1645, ¢ usmMeHeHUsIMHA
U nononHeHusMH oT: 29 nexabps 2014 r., 31 gexabps 2015 r., 29 urons 2017 r., 24 cenrsiOps, 11
nekabpst 2020 r., 12 aBrycra 2022 r.);

— (¢enepaabHOro roCyAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTA CPEIHETO MPO(HECCHOHATBEHOTO
oOpa3oBanus no cnenuanbHocTH 23.02.05 DKcrutyaTalysi TpaHCIIOPTHOTO JIEKTPOOOOPYI0BAHUS U
AaBTOMATHUKH (I10 BHJIaM TPAHCIIOPTA, 32 UCKIIIOUEHUEM BOJIHOTO) (YTBEPKIEHHOTO MpuKa3oM IIpukas
MunucrepcTtBa o0pazoBanus 1 Hayku PD ot 22 ampenst 2014 N 387;

C YYETOM:

— (enepanpHOil 00pazoBaTENBHON MPOTrpaMMOi CpeaHero o0mero oopasoBanus (YTBEpKIAEHHOM
npukazoM Munucrepcrsa npocsenieHus PO ot 23.11.2022 Ne 1014);

— TpuUMepHOM pabouell mporpaMMbl 00IIE0Opa30BATEIPHON MUCIMIUIMHBI  «XUMUS» IS
po)eCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3anuil (yTBepkAEHHOW Ha 3acemannu CoBeTa IO
OLIGHKE COJIEpXKaHMA M KayecTBa IPHMEPHBIX pabouux Mporpamm o001eo0pa3oBaTeNbHOTO U
COIMATbHO-TYMAaHUTAPHOTO IHUKJIOB cpeaHero mpodeccruonanbHoro odpazosanusi, ot 30.11.2022,
npoTtokoi Nel4);

— pEKOMEHJalUWi M0 peajlu3aluu CcpeaHero ooOmero oOpa3oBaHHs B Ipeleiaax OCBOCHHUS
00pa3zoBaTenbHOW TIPOTPaMMbl CPEIHETO0 MPOPECCHOHATBPHOTO 00pa3oBaHUs (HAMPaBICHHBIX
JlemapTaMeHTOM rocy1apCTBEHHOM MOJUTHKH B cepe CpeHEro NpoecCuoHaIbHOro 00pa3oBaHus
u ipodeccruonanbHoro ooyuenus, ot 01.03.2023, Ne(05-592).



PazpaboTunku:

HrnarseBa Hanexna I1aBiioBHa, npenogaBaTenb ﬁomxap-OnHchoro arpapHoro kojuiemka GI'bOY
BO {JII'TY»

Peuensenr (suympennutil)
N.M. MyxamanmiHa, npenoaBaTelib BhICIIeH KBanpukannonHoi kareropuu Momxkap-OnrHCKOTo
arpapsoro koemka @I'bOY BO «III'TY»

Peuensent (snewnuti)
N.A. JlapuoHoBa, npenoaasarens Boiciei kBanudukanronHoii kareropuu ' bOY CI1O Pecniyonuku
Mapuii 91 "ToproBo-TeXHOJIOTHYECKUI KOTIEIXK"



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

YyeOHast AUCIUIIITNHA « XUMUS» SBIISETCS 9aCThI0O OCHOBHOM MpodeccCoHanbHON 00pa3oBa-
TEIBLHOMN MpoTrpaMMbI cpeaHero npodeccruonansaoro odpaszosanus (ganee — OITOIT CIIO) mo cre-
ransHoCTH 23.02.05 DKcmtyaraiysi TpaHCIIOPTHOTO 3JIEKTPOOOOPYA0BAaHUS M aBTOMATUKH (10 BH-
JlaM TPaHCIIOPTa, 32 UCKIIOYEHUEM BOJIHOTO) U3ydaeTcs B 00IIe00pa3oBaTEILHOM IIUKIIE y4eOHOTO
wrana OITOIT CITO Ha 6a3e 0CHOBHOTO O0IIEro 00pa30BaHUS C MOJYYCHHEM CPEIHEr0 001Iero 0o-
paszoBanus. [Ipodrith — TEXHOTOTHYECKUIA.

VYuebHas AUCIUILTHHA «XUMUS ABISETCS y4eOHBIM IPEAMETOM 00s3aTeIbHON MPEeIMETHOM
obmactu «EcTecTBEHHO-HAyUHBIE IPEAMETHI (heaepabHOTO rOCyIapCTBEHHOTO 00pa30BaTeIbHOTO
cTaHgaprta cpennero oomero oopazopanus (nanee — PI'OC COQO), OTHOCUTCS K UUCTy Oa30BBIX JHUC-
LUIUTIH, U3y4aeMbIX B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC COO.

Copep:xanue MporpaMMbl 00111€00pa30BaTENbHON AUCHUILINHBI «XHUMHUS HaANpaBlIeHO Ha
JOCTH>KEHUE Pe3yJIbTaTOB €€ 3ydeHus B cooTBeTcTBHHU ¢ TpeboBanusaMu GPI'OC COO ¢ yyeTom npo-
deccnonanpHOM HanmpaBieHHoctu GPI'OC CIIO.

OcBoenmue coepkanust yueOHOM TUCIUITITMHBI « X UMHSD 00€CTIeYMBAET JOCTHKEHUE CTY/ICH-
TaMU IUITAHUPYEMBIX Pe3yIbTaTOB 00yUYeHHs (JIMUHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX) U pa3-
BUTHE OOIINX U MPO(HECCHOHATBHBIX KOMIETECHIIUH.

B pamkax msydyeHus AUCLHUIUIMHBI «XUMUS» NPEIYCMOTPEHO BBINOJHEHUE WHIUBUyaJlb-
HOTO IIPOEKTA.
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2. OBIIAS XAPAKTEPUCTHUKA PABOYEH TIPOTPAMMBI YUYEBHOM
JANCHUITINHBI

2.1. Mecto nucuumuiaabl B ctpykrype OIIOII CITIO:

YyeOHast TUCIUTUTHHA « XUMUS» H3y4aeTcs B 00111e00pa30BaTEIbHOM [IUKIIE Y4eOHOTO TUIaHa
OIIOII CIIO no cneunansHocty 23.02.05 DKcrutyaTalysi TpaHCIIOPTHOTO AIEKTPOOOOPYI0BAHUS U
aBTOMATHKH (110 BUIAaM TPAHCIIOPTA, 32 UCKIFOUYEHUEM BOJHOTO), SIBJISCTCS y4EOHBIM MPEIMETOM
o0s13aTenpHOM npeameTHoi obnactu «EcrectBenHo-Hay4HbIe TipenMeTby OI'OC COO, oTHOCHUTCS
K YHCITy 0a30BBIX JTUACIUILINH.

2.2. lleab 1 mIaHUpPYyeMble Pe3yJabTAaThl OCBOCHMS TN CHUIIIHHBI:
VYueOHast AUCIUTIUIMHA «XUMHSI» OPUSHTUPOBAHA HA CIEAYIOIIHE TSN

* DOpMHUPOBAHUE Y CTYACHTOB MPEACTABICHUSI O XMMHUYECKON COCTABIIAIOIIECH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA KaK OCHOBBI IPUHATHS PELLICHUH B )KU3HEHHBIX U IPOU3BOJCTBEHHBIX CUTY-
aIusaX, OTBETCTBEHHOI'O TIOBEJIEHUSI B IPUPOIHOI cperie.

e chopmupoBaTh MOHUMAHNUE 3aKOHOMEPHOCTEH MPOTEKAHUsI XUMHUUECKHUX MPOLIECCOB U SIBJIE-
HUM B OKpY)KaloIe cpelie, eJIOCTHOM HayqHOW KapTUHBI MUpPa, B3aUMOCBSI3U U B3aMO3a-
BUCUMOCTH CCTCCTBCHHBIX HAYK;

® Da3BUTh YMCHHUS COCTABISITH (POPMYITBI HEOPTAHUYECKUX M OPTaHWYCCKHUX BEIECTB, YpaBHE-
HUSI XUMHYECKHX PEAKIIHiA, OOBSCHITh UX CMBICI, HHTEPIPETUPOBATH PE3yJIbTaThl XUMHYE-
CKHX KCIIEPUMEHTOB,

e chopMHPOBATH HABBIKH IIPOBEICHUS MPOCTEHITNX XUMUIECKUX IKCIIEPUMEHTATIBHBIX UCCIIE-
JIOBAaHUH ¢ COOJIIOICHUEM MPaBHUIT OE30MaCHOTO OOpaIeHHs C BEIIECTBAMHU U JJa0OPaTOPHBIM
00opy0BaHUEM;

® DPa3BUTh YMECHHS HCITOJIL30BaTh HH()OPMAITUIO XUMUYECKOTO XapaKTepa U3 Pa3InIHbIX HCTOY-
HUKOB,

e chopMHpPOBATH YMEHHSI IPOTHO3UPOBATH ITOCIIEACTBUS CBOCH ACATEIHPHOCTH M XUMHUYECKUX
PUPOIHBIX, OBITOBBIX W IPOU3BOJICTBEHHBIX POIIECCOB;

e chopMHPOBATH MOHMMAHNE 3HAYMMOCTH JIOCTHKCHUN XUMHUYECKOW HAyKH U TEXHOJIOTHH JIJIs

Pa3BUTHSA COIMATBLHOM M MMPOU3BOJICTBEHHOM cep.

Oco6oe 3HaueHue TUCIMITIIMHA UMeeT IpU (POPMHUPOBAHUU M PA3BUTHH OOLINX U npodeccH-
oHaybHBIX komneTeHIui B coorBeTcTBUU ¢ DI'OC CIIO no cnenmansHocTr 23.02.05 DKcrutyaTanus
TPAHCIIOPTHOTI'O AIEKTPOOOOPYI0OBAaHUS U aBTOMATHUKH (110 BUJIaM TPAHCIIOPTA, 32 UCKJIIOUEHHUEM BOJ-
HOTO):
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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 HePTEepOayKTaMH
12. TlpumeHeHre MOTMMEPHBIX MaTepUalioB B MOel ipodeccru



3. YCJOBUS PEAJIN3AIIAA MTPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM JIUC-
HUIIJINHBbI
3.1. TpeOoBaHUSI K MUHMMAJbHOMY MATEPHUAJbHO-TEXHUYECKOMY O00ecleYeHN 0

Jns peanu3anuu NporpamMMbl THUCHUIUINHBI JOJKHBI OBITH MPEIYCMOTPEHBI CIENYIO-
e CrenraIbHbIC TOMEIICHUS: YUeOHbIH KaOMHET XUMHUHU U/UIU y4eOHOW XUMHUYECKOM J1a-
6opaTopuu.

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

TexHHYeCKHe CPeACTBA 00YYeHHMA: KOMIBIOTEP C YCTPOMCTBAMH BOCTIPOU3BEICHUS
3BYyKa, MPUHTEP, MYIbTUMEINA-TIPOCKTOP C IKPAaHOM, MyTIbTUMEUIHAS TOCKA, yKa3Ka-Ipe-
3€HTEp JJIs MPE3CHTAIUH.

Ob6opynoBanue jabopaTopuu M padoynx MecT JJa0OPaTOPUM: MEH3YPKH, TUIIETKU-
KaleJlbHUIIbl, TEPMOMETPbI, MUKPOCKOI, JIYIbl, IPEAMETHbBIE U TOKPOBHbIE CTEKJa, MJaH-
HIETHI JJIsI KaleJIbHBIX peakuuid, GuiIbTpoBalibHas OyMara, IpOMBIBAIKH, CTEKISHHBIE TTPO-
OUpKU, pe3UHOBBIC MPOOKH, (HPOHAPUKH, HAOOpP PEAKTUBOB, CTEKJISHHBIC MAJIOYKHU, MITATUBBI
7T IPOOUPOK; MEPHBIE HUIUHAPHI, BOPOHKH CTEKJISSHHBIC, BOPOHKHU JNEIUTEIbHbIC MUITHH-
npudeckue (50-100 mir), ctynku ¢ mectukom, hapPopoBbie YaIIKu, MUHIETH, QUIBTPHI Oy-
Ma)kHbIe, BaTa, MapJys, 4aCOBBIE CTEKJa, dJIEKTPOIUIUTKH, Ta00OpaTOPHBIEC IITATUBKI, CIUPTO-
BBIE TOPEJIKH, CIUYKHU, IPUOOP JJIs MOJTyYeHHUS ra30B (MU mMpoOupKa ¢ Ta300TBOTHON TpyO-
KOM), mepx)atenu Jjis NpOOUPOK, CKISHKHU ISl XpaHEHUS PEaKTUBOB, Pa3JaTOYHbBIC JIOTKH,
xumudeckue crakadbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTEIbHBIC IIUIIIBI; CEKYH-
noMmepsl (Talimepsl), MmepHble Tpooupku (Ha 10-20 mur) u MepHsbie koa0bI (25, 50, 100 u 200
MIT), BOJsiHAs OaHs (MM TEPMOCTAT), CTCKJISTHHBIC MAJOYKH; KOHUYECKHE KOJOBI JIJISI TUTPO-
BaHus (50 u 100 MJ1); MHAUKATOPHBIE MOJOCKH A onpenenenuss pH u crangapTHas uHAU-
KaTopHas IIKaja; yHUBEPCAIbHBIN UHAUKATOP; nUuneTku Ha 1, 10, 50 Mu (uau mo3aTopsl Ha
1,5 u 10 M), GropeTKu g TUTPOBaHUs, MeauIMHCKUE mnpuisl Ha 100-150 mn, mabopa-
TOpPHBIE W/WJIW aHAJWTU4YEeCKue Bechl, pH-MeTphl, cymunbHblil mkad, u ap. nrabopaTopHoe
o0opynoBaHue.

3.2. UudopmanmnonHoe obecriedeHre peajanu3anuu Y4eOHOH TU CHUIIMHBI

Ne KosnuecTBo
n/n Cnucox ucnoJb3yeMoil JIUTepaTypbl (neuamusle uz0anus, I1eKmpon- | IK3eMILISIPOB, UMEIOLMXCSI
Hble u30anus 3a nocieonue 5 iem) B OMOJIMOTEKe, HJIM CChLIKA
Ha DBC
OCHOBHAS JIMTEPATYPA
1. ONEeKTPOHHBIN pecypc

leBunusbina, JI. B. Xumusa. COopHHK 3a1a4 U yIIPaXKHEHUH : y9e0HO-METO-
muaeckoe mocoowue / JI. B. IlleBHunpina, M. 1. [Tonexaera, A. Y. Amapaes.
- HoBocubupck : M3n-so HI'TY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. -
Texcer : anexrponssiid. - URL: https://znanium.com/catalog/product/1870499
(mata obopamenus: 07.09.2023). — Pexxum qocTyma: mo moarucke.

®uaumonosa, H. A. Oprannueckast Xumus : 1a00paTOPHBINA MTPAKTHKYM IS
obyuatomuxcst CITO no Harpasienuro «Berepunapusi» / H. A. ®unuMonoBa.
- Bonrorpan : ®I'BOY BO Bonarorpanckuit 'AY, 2019. - 76 c. - Tekct : anek-
tpouHbIH. - URL: https://znanium.com/catalog/product/1289036 (nara o6pa-
menust: 07.09.2023). — Pexxum nocTyrma: 1o MoANUCKe.




BoromouioBa, U. B. Heoprannueckas xumus : yueoHoe nocodbue / 1. B. bo-
romoioBa. - Mocksa : UH®PA-M, 2021. - 336 c. : . - (IPO®Uns). - ISBN
978-5-98281-187-5. - Tekct : SIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1362442 (nata oOparieHus:
07.09.2023). — PexuM gocTyna: 1o nojamucke.

du3nyecKkas v KOJJIONIHAS XUMHSA (B 0OIICCTBEHHOM IMUTAHKUMN): Y 4eOHOE
nocobue / 'opbynnosa C.B., MymnosipoBa 3.A., Opobeiiko E.C. - Mocksa
:Amsda-M, HUI[ UHOPA-M, 2016. - 270 c. (ITIPO®Uns) ISBN 978-5-
98281-093-9. - Teker : SJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/553478 (nara ob6pamenwus: 07.09.2023).
— Pexkum mocTyma: 1o mojmmcKe.

Axmenosa, T. . EcrecTBo3Hanue : yuyeOHOE mMOCOOME ISl CPEIHETO IpOo-
(heccuonanpHoro obpazosanus / T. . AxmenoBa. - 2 U311, HCTIPaB. U TOTIOJH.
- Mocksa : PI'VII, 2018. - 340 c. (c npunoxennem Ha MaPOpMaIMOHHO-00-
pasoBatenbHOM noptane PIVII). - ISBN 978-5-93916-694-2. - TekcT : anek-
tponHbIi. - URL: https://znanium.com/catalog/product/1191373 (nara obpa-
mennst: 07.09.2023). — Pexxum mocTyma: 1o moJIrmcKe.




4. KOHTPOJIb 1 OLIEHKA OCBOEHUS OBIIIEOBPA30OBATEJIBHOM JUCIIH-
IIJIMHbI XUMMU A

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

JICHUS PAKTUYECKUX 3aHATUH U JJaOOpaTOPHBIX padoT, TECTUPOBAHUS, a TAK)KE BBITOJIHEHHS 00y4a-

IOIUMUCS WHIUBUAYATbHBIX 3aJlaHUl, IPOEKTOB, UCCenoBaHUi. Pe3ynbprarel 00ydeHus ompee-

JIAXOT, 4TO 06yqa101unec;1 AOJIKHBI 3HATh, IOHUMATb U JCMOHCTPUPOBATDH 110 3aBCPIICHUN N3YYCHU A

IUCLIUILIHHEL.

OK/TIK

Moayas/Pa3-
nej/Tema

Pe3yabTaT 00yueHust

Tunbl 01[eHOYHBIX MEPONPUATH I

OcHOBHOE coiepkaHne

Pa3nea 1. OcHOBBI
CTPOEHMs BellecTBa

DopmyaupoBaTh 6a30BbIe
MOHSATHUS U 3aKOHbI XUMHUHU

1.1|OK 01 [CTtpoenne aToMOB CoCTaBIsITh XUMHUYICCKUE 1. Tect«CTpoeHne aTOMOB
[IK 3.3 [xuMuueckux sie- ($hopMynBl cOefMHEHHUH B XUMHYECKUX DIEMEHTOB U NIPUPOJA XH-
MEHTOB M NPUPOJa |COOTBETCTBHH CO CTEIEHBIO |MHUUYECKOH CBSI3UY.
XAMUYECKON CBSI3U |OKHCICHUS XUMHUYECKUX 2. 3amadm Ha COCTaBIICHUE
SJIEMEHTOB, HCXOJS U3 Ba- |XUMHYECKUX (POpMYIN IBYXaTOMHBIX
JIEHTHOCTH U DJIEKTPOOTPHU- |COeAMHEHHUH (OKCHIOB, CYIbpUIOB,
aTeIbHOCTH TUAPHUAOB U T.II.).
1.2|OK 01 [Ilepuoauueckuii 3a- |XapakTepu3oBaTh xumuue- [1. Tect «Mertanauueckue /
OK 02 |kon u Tabnuna /.M. [ckue aneMeHTH B COOTBET- |HeMETaJIMUCCKHUEC CBOMCTRA,

MeunneneeBa

CTBHUU C UX MOJOXKCHUEM B
MEPUOUUECKON crucTEME
XAMHUYECKUX DIEMEHTOB
J.N. Menneneena

3JIEKTPOOTPUIATEIBHOCTD U CPOJACTBO K
DJIEKTPOHY XUMHUUYECKHUX YJIIEMEHTOB B
COOTBETCTBHE C UX ICKTPOHHBIM CTPO-
CHHUEM U

MOJIOKEHUEM B MEPUOJUUECKON CH-
cTeMe XMMHYEeCKUX djieMmeHToB J[. M.
MeHneneeBay.

2. IlpakTuveckue 3alaHUs HAa YCTAHOB-
JICHHUE CBA3M MEXJYy CTPOCHHUEM aTOMOB
XUMHYIECKUX DJIEMEHTOB U MEPUOTUYIEC-
CKHUM M3MCHEHHEM CBOWCTB XUMHUYE-
CKHX DJIEMEHTOB U UX COCJUMHEHHUH B
COOTBETCTBHH C MoJoXeHueM llepuo-
JUYSCKOH CUCTEME.

Paszgen 2. Xumuue-
CKHeE peaKknnu

XapakTepu30BaTh THIIbI XH-
MHYeCKHX peaKknuii




2.1 [OKOl |Tunsl xumudyeckux |CocTaBIATh peakIUU CO- 1. 3agaun Ha cocTaBleHHE ypaBHEHUH
peaknui eIMHCHUSI, Pa3JIOKEHUsA, 00- [peakiuii:

MEHa, 3aMEIIeHU, OKUCIN- |- COENMHEHUs, 3aMEeIIeHUs, Pa3IoxKe-

TETbHO-BOCCTAHOBUTEIb-  |HUS, OOMEHA;

HBIC PEaKIUH - OKHUCIHTEIbHO-BOCCTAHOBUTEIbHBIX
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
OJIHO W3 BEIIECTB UMEET NPUMECH
2.2 |OKO01 [Dnekrponutudeckas |CocTaBIsATh YpaBHEHHUA XH- |1. 3amaHus Ha cOCTaBICHUE
OK 04 |muccoumanus ¥ HOH- [MUYECKUX PEaKLUU UOH- MOJICKYJISIPHBIX U HOHHBIX peakiuil ¢

HBIM 0OMeH HOTO oOMeHa ¢ y9acTHEM ydyacTHUeM KHUCJIOT, OCHOBAHUM U COJIEH,

HEOPTAaHWUYECKUX BEIIECTB |yCTaHOBJIEHHE N3MEHEHUS KUCIOTHO-
CTH CpeJbl
2. JJabopatopnas pabora "Tunbsl XUMH-
YEeCKHX peakmuii”

3 Pazgen 3. Crpoenne |HccienoBats cTpoeHue u KonTpoabnas padora
U CBOIICTBA Heopra- |CBONMCTBA HeopraHuveckux |«CBoiicTBa HEOPraHMYeCKHUX
HMYEeCKHX BellleCTB  |BellecTB BeleCTBY»
3.1 |OK 01 |Kmaccubwukamus, Knaccudpumuposats Heop- |[1. Tect «Homenknarypa u
OK 02 |HomeHknatypa u raHWYEeCKHE BEIIECTBA B CO- |HaA3BaHWE HCOPTAHHUYECKUX
IIK 3.3 |cTpocHue OTBETCTBHUHU C UX CTpPOE- BEILECTB UCXOS U3 UX XUMHYECCKOU

HCOPraHUYCCKHUX BEC-
IeCTB

HUEM

(hopMyITBI UM COCTaBICHUE
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 |®uzuko-xumuye- YcraHaBnuBaTh 3aBUCH- 1. Tect «OcOOECHHOCTH XUMUUYECKUX
OK 02 |ckue MOCTh (PU3UKO-XMMUUYECKHUX |CBOMCTB OKCUIOB, KUCIIOT.
IIK 3.3 |CBoiicTBa HEOpTAaHHU- |CBOWCTB HEOPTAaHUIESCKUX |OCHOBAHHUU, aM(POTEPHBIX THAPOKCHIOB
YECKUX BEIIECTB BEIIECTB OT CTPOCHUS aTO- [U coleh».
MOB U MOJIEKYJ, a TaKXkKe 2. 3amaHus Ha COCTaBJICHHE
TUNA KPUCTAIIUYECKON pe- |[ypaBHEHUM XMMUYECKUX PeaKIuil ¢
MIEeTKH y4acTHEM MPOCTHIX U CIOKHBIX
HEOPTaHMYECKHUX BEIIECTB: OKCUIIOB
METaJIOB, HEMETAJIOB 1 aM(pOTEePHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX KHUCIOT,
OCHOBaHUU U aM(OTEPHBIX TUIPOKCHU-
0B, HEOPTaHMYECKUX coJieil, XxapakTe-
PHU3YIONAX UX CBOWCTBA U CIIOCOOHBI TO-
nydenus. 3. [IpakTHKO-OpUEHTUPOBAH-
HBIE TEOpPETUUECKHUE 3alaHus Ha CBOM-
CTBa W MOJyYeHNE HEOPTaHUYECKHUX Be-
IIECTB
3.3 |OKO0l |HMpentudukanus He- |MccnenoBaTh KauecTBEH- 1. IIpakTHKO-OpHEHTHPOBAaHHEIE 3a/a-
OK 02 |opranmveckux Be- |HbIE peaKIHU HEOpPTaHWYe- |HUS MO COCTABICHUIO XUMHYECKUX pe-
OK 04 |mecTtB CKHX BCIICCTB aAKIIUHA ¢ ydacTHeM HEOPTaHUIECKUX BE-
IIECTB, UCIOJIB3YEMBIX AJS UX HACHTHU-
buxkanuu.
2. JlabopatopHas pabora: "Uneratudu-
KaIrus HEOPTaHUIECKUX BEIISCTRB"
4 Pa3znen 4. Ctpoenne |HccienoBats cTpoeHHe U KonTposnnas padota «CTpoenne n
U CBOIICTBA OPraHu- |CBOMCTBA OPraHUYECKHX Be- |CBOMCTBA OPraHMYeCKHX BellecTB»
YeCcKHX BelllecTB 1eCTB
4.1 |OK 01 [(Knaccuduxammus, Knaccudumuposats opra- |1. 3amaHus Ha coCTaBJICHUE Ha3BaHUM
[IK 3.3 |cTpoeHUE U HOMEH- |HHYECKHE BEIIECTBA B COOT- [OpTaHMYECKUX COCAUHEHUN 1O TPUBHU-
KJIaTypa OpraHudYe- |BETCTBUH C UX CTPOCHHEM |aJbHOM MIM MEXAYHapOIHOHW cHcTeMa-
CKHX BEIIECTB THYECKOIl HOMEHKIATYpe.
2. 3amaHus Ha COCTaBJIECHHUE MOJHBIX U
COKpAaIIeHHBIX CTPYKTYPHBIX popmyn
OpPTaHMYECKUX BEIIECTB OTAEIbHBIX
KJIaCcCOB.
3. 3agadu Ha OomNpeaeeHUuE MPOCTei-
el GopMysIsl OpraHUuYECcKOl MoJIe-
KYJIBI, HICXOJS U3 DJIIEMEHTHOTO COCTaBa
(8 %)
4.2|0K 01 |[CgoiicTBa opranude-|YcTaHaBJIUBAaTh 3aBUCH- 1. 3amaHus Ha COCTaBIIEHUE YpaBHE-
OK 02 |ckux COeTUHCHUU MOCTh QU3UKO-XHUMHUYECKUX |[HUH XUMHUUYECKUX PCAKIMH C y4acTHEM
OK 04 CBOMCTB OPTraHUYECKUX BE- |OPTAHWUYCCKHUX BEIIESCTB HA OCHOBAHUH
K 3.3 IIECTB OT CTPOEGHUS MOJIE- |MX COCTaBa U CTPOEHUS.

KYJ

2. 3ajaHus Ha COCTaBJIEHHUE ypaBHe-
HUM XMMHUYECKUX peaKIuil, HIIIOCTPU-
PYIOIIUX XUMHUUYECKHE CBOHCTBA C yue-
TOM MEXaHHU3MOB IMPOTEKAHUS TaHHBIX
peakuuii ¥ TEeHETUYECKOUN CBA3U opra-
HHUYECKHUX BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1a4u O ypaBHEHUAM
peakuuil ¢ ydacTHEM OpraHMYECKHUX Be-
LIECTB.

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




4.3|/0K 01 [(Unentudukauus op-|MccaenoBaTs KauecTBEH- 1. [IpakTHKO-OpUEHTHPOBAHHEIE 3a/a-
OK 02 |rammyeckux Be- HbIE peakIuy OpraHuye- HUS 110 COCTABJICHHUIO XUMHUYECKHUX pe-
OK 04 |mecTB, UX 3HaYCHUE |CKUX COCMMHEHHHN OTMEIb- |aKIMH C ydacTHEM OPraHHYIEeCKUX Be-
[IK 3.3 |u npuMeHeHHE B ObI- [HBIX KJIACCOB LIECTB, B T.4. UCIOJIB3YEMBIX IJIs UX
TOBO# U MPOU3BOJ- uaeHTu(uKanuu B OBITY ¥ MPOMBILI-
CTBEHHOM AeATesb- JIEHHOCTH.
HOCTH Y€JI0BEKa 2. Jlabopartopuas pabora: "UneHTudn-
KalMs OPraHUuYeCKUX COCTMHEHHUH OT-
JeJIbHBIX KJIACCOB"
5 Pazgen 5. Kunernue- | Xapakrepu3oBaTrhb BJIUsIHHE
CKHEe U TEPMOJUHA- |pa3jM4HbIX GaKTOPOB HA
MHYeCKHe 3aKOHO-  |paBHOBecHe H CKOPOCTh XH-
MEPHOCTH NPOTEKA- |MHMYECKHX peaKuuii
HHSl XMMHUYECKHUX pe-
aKIui
5.1|0K 01 |CkopocTs xumuue- |XapakTepu3oBaTh BiIusHHE |[IpakTUKO-OpHEHTHUPOBAHHBIE TEOPETHU-
OK 02 |ckux peakiuii. Xu- |KOHI[GHTPAIlMU Pearupylo- |4ecKue 3aJaHus Ha aHaau3 (GaKkTopoB,
[IK 3.3 |Mu4yeckoe paBHOBE- |IIMX BEIIECTB U TeMIIEpa- [BIUSIOLIUX HAa U3MEHEHHE CKOPOCTH
cue TYpHl Ha CKOPOCTh XUMHUYE- |XUMHYECKOH peakuuu. IIpakTuko-opu-
CKHUX peakuuil. XapakTepu- |€HTUPOBaHHBIC 3aJaHUs HA IPUMEHE-
30BaTh BIUAHUE U3MEHeHus |Hue npunnumna Jle-lllatense
KOHI[EHTPAllH BEIIECTB,
peakuuu cpeasl U TemMiepa-
TYyphl Ha CMEIIEHUE XUMU-
YEeCKOT'0 PaBHOBECHS
0 Pasnen 6. PactBopsl |HcciienoBaTh HCTHHHBIE
PacTBOPBI € 32JaHHBIMH Xa-
PAKTEPUCTHKAMM
6.1 |OK 01 |Iloustue o pacTBo- |Pa3znmmuaTe HCTHHHEIC pac- |3amadd HA MPUTOTOBJICHUE
OK 02 |pax TBOPBI pacTBOPOB.
OK 07
1K 3.3
6.2 |OKO1 [HccnenoBanue UccnenoBath ¢pusuko-xu- |JlabopatopHas padora "lIpurorosie-
OK 02 |cBOHCTB pacTBOPOB |MHUYECKHE CBOWCTBA UCTHUH- |HHE pacTBOpPOB"
OK 04 HBIX PACTBOPOB
1K 3.3
11 IIpodeccnoOHATBHO-OPHEHTHPOBAHHOE COiePKaAHMe (COopepKaHNe MPHKJIATHOT0 MOAYJIsI)
7 Pasznen 7. Xumus B
TeXHUYeCKOil pous-
BO/ICTBEHHOM J1esi-
TeJILHOCTH YeJI0BeKa
7.1 |OK 01 |Xumunueckas Hayka |OIeHUBATh MOCIEICTBUSI OTueT Mo mpakTUYECKOH pabore:
OK 02 |B amekTpoTexHUKE |OBITOBOW WM MPOM3BOACTBEH- |1. HOBBIE MaTepHanbl B DJIEKTPOTEX-
OK 04 HOM NesITeIbHOCTH YEJ0- HUKE,
OKO07 BEKa C MO3UIUHK IKOJOTUYe- |2. DKonornueckas 0€301aCHOCTb IPHU
K 3.3 CKOH 0e30MmacHOCTH 00CIy)XMBaHUU U PEMOHTE aBTOMOOH-
nei




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:




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.

Pesynbratel cnaun quddepeHIpoBaHHOTO 3a4eTa U HK3aMEeHa OLICHUBAIOTCS 110 IIKaJle «OT-
JUYHOY, «XOPOIII0Y, «YAOBIECTBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.

OrneHka «3a4TeHO» BBICTABISAETCS 00ydaroleMycs, KOTOPbIii UMeeT 3HaHHsI OCHOBHOTO Ma-
Tepuaa, MPOsBISIET YMEHUE JIOTUYHO €T0 U3JIaraTh, XOTsS MOXKET JOMYCKaTh HETOYHOCTH B U3JIOXKe-
HUU MaTepuasa, HeJOCTaTOYHO MPaBHIbHbIE (OPMYIUPOBKH; YMEET B 1IEJIOM IMPUMEHATH MOTY4YEH-
HBIC 3HAHUS MIPU BBIIOJIHEHUU TUTIOBBIX MIPAKTHUECKUX PAOOT, XOTSI MOXKET UCTIBITHIBATH 3aTPYIHE-
HUS TIPU UX BBITOJIHEHUU.

OrneHka «OTJIMYHOY» BBICTABIISACTCS O0YdYaIOIMIEMYCs, KOTOPBIH TTTyOOKO W MPOYHO YCBOWII
IPOrpaMMHBIN MaTepual, MPOSBIISIET 3HAHUE OCHOBHOMN M JTOTIOJTHUTEIBHON JINTEPATYpPbl, TPAMOTHO,
JIOTUYECKH CTPOMHO U apTyMEHTHPOBAHO U3JIaraeT MaTepuall, JaeT UCUECPIBIBAIOIINE OTBETHI HA TO-
CTaBJICHHBIE BOIIPOCHL. B 0TBeTe TECHO yBSA3BIBAETCS TEOPHS C MPAKTUKON, IIPU STOM 00ydaroIIuncs
HE 3aTPYTHSAETCS C OTBETOM IIPU BUJOU3MEHEHHUH 33/I1aHUSI, CBOOOTHO CIIPABIISETCS C TPAKTHUESCKUMHU
3aJaHUSIMU.

OreHKa «XOPOIII0» BBHICTABISIETCS 00YYarOIeMYCs, TBEPIO 3HAIOIIEMY IMPOTPAMMHBIN MaTe-
pua, KOTOPBI U3JIaraeT ero rpaMoTHO U 10 CYIIECTBY, HE JOMYCKAET CYIECTBEHHBIX HETOYHOCTEH
B OTBETE Ha BOIMPOC, MPABUIILHO MPUMEHSET TEOPETUUESCKUE TIOJIOKEHUS TPU PELICHUH MPaKTHYe-
CKHX BOIIPOCOB U 3aJay, HE UCIIBITHIBAET 3aTPYAHEHHM C OTBETAMU Ha BOIIPOCHI.

OreHKa «yIOBIETBOPUTEIHHO)» BBICTABISIETCS 00YYArOIIEMYCsl, KOTOPBIN HMEeT 3HAHUS

TOJILKO OCHOBHOTO MaTepHasia, HO He YCBOWJI €ro JieTaliel, TOMyCKaeT HETOYHOCTH, HEJ0CTa-
TOYHO MPABWIbHEIE (DOPMYITUPOBKH, UCIIBITHIBAET 3aTPYTHEHUS TP BBHITIOTHEHUH MTPAKTUYECKHX pa-
00T.

OneHKa «HEYIOBIETBOPUTEIHHOY» BBHICTABISIETCS 00YJAIOMIEMYCs, KOTOPBIH HE 3HAST 3HAYH-
TeIbHON YaCTH MPOTPaMMHOT0 MaTepHaia, JOMyCKaeT CyIeCTBEHHbIE OIIMOKH, HEYBEPEHHO, C 00JIb-
[IMMH 3aTPYIHEHUSMHU BBITIOTHIET MPAKTUICCKUE 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 ./ /




