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COJIEP)KAHUE

TlogcuurenpHad 3ammcka
TpebGoBanus K pe3yabTaTaM OCBOCHUS M0 AUCIUTUINHE «XUMHS

Tematuueckuil miuaH M cojepkaHue pabouyell MpPOrpaMMbl JUCLMILIUHBI
«XHUMHUA»
VYcnoBus peanuzanuu pabodel IporpaMMbl JUCHUIITUHBL « X UMUS

XapakTepucTUKka U KOHTPOJIb OCHOBHBIX BUJOB YUE€OHOU JESITEIBHOCTH O
JUCLUIIIINHE «XUMUD»
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1. HOACHUMTEJIBHASA 3AIIMCKA

Pabouass mporpamMma AMCHUIIIMHBI «XHUMHUS» TpEJHA3HAUYCHA I W3YYCHUS B
Wupycrpuansaom uacturyre (CIIO) YITY, peanusyromero o0pa3oBaTebHYIO MPOTPaMMy
cpeanero o0riero oOpa3oBaHus B Ipeesiax 0CBoeHHs 00pa3oBarenbHOi nmporpammel CI1O Ha
6a3e OCHOBHOTO 00IIero 00pa3oBaHusI P MOATOTOBKE CHEIUAINCTOB CPEJHETO 3BEHA.

IIporpamma paspabotana Ha ocHoBe TpeboBanuii DPI'OC cpemHero ooOmero
o0pa3oBaHusi, MPEIBIBISEMBIX K CTPYKTYpe, COJEPKAaHHIO M pe3ylbTaTaM OCBOCHUS
JUCUMIUIMHBL «XHUMHSI», C Y4ETOM IPUMEPHOM OCHOBHON 00pa3oBaTENIbHOM IMPOrpaMMbl
cpeanero obmiero obpazoBanusi, ogo0penHoir ®YMO no obmeMy 00pa3oBaHHIO (ITPOTOKOJI
oT 28.06.2016 Ne 2/16-3).

CopepxaHue porpaMMbl «XHUMHUS» HAPaBICHO Ha TOCTHXKEHUE CIIECAYIOUINX LIeJeH:

* (opMHpoBaHHE Y 00YYaIOIINXCSI YMEHUS OLIEHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS
JUIS KaKJIOTO YEJIOBEKa;

* (opmMupoBaHue y 00y4aronuxcs mMeJIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMHUHU B
CO3JJaHMHM COBPEMEHHOM €CTECTBEHHOHAyYHOM KapTHUHBI MHUpPA; YMEHHUS OOBSACHATH
00BEKTBI M TIPOIIECCH OKPY)KAIOMIEH JIEUCTBUTEIHHOCTH: MPUPOJHOMN, COIMAIBLHOM,
KYJIbTYPHOU, TEXHUYECKOU CpeJibl, — UCIIOJIb3YS AJI TOr0 XMMUYECKHE 3HAHMUS;

* pa3BUTHE Yy OOydaloIIUXCs YMEHUH pa3nuyaTh (akThl U OLEHKH, CPaBHHUBATh OIle-
HOYHBIC BBIBOJIBI, BHJICTh HMX CBS3b C KPUTEPHSIMH OIICHOK W CBSI3b KPHUTEPHEB C
OTIPENICTICHHON CUCTEMOW IIEHHOCTEH, (OpMyIUpPOBAaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3ULIUIO;

e mpuoOpeTeHre OOYYaIOIMMUCS OTBITa PA3HOOOPA3HOW EATEIBLHOCTH, IMO3HAHHUS |
CaMOIIO3HAHHUA; KJIIOYEBBIX HABBIKOB, HMEIOUIMX YyHUBEpPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BHUJOB JESITEILHOCTH (HABBIKOB PELICHHUS MPOOJieM, MPUHATUS PEIICHHM,
MOUCKa, aHamu3a U 00paboTku MH(OpPMALMK, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB
U3MepEeHul, COTpyAHUYECTBA, 0€30MaCHOTO 0OpaIlleHUs C BEIECTBAMH B TIOBCETHEBHOM
KU3HH).

Mecto JTUCHUILTIHBI B CTPYKTYpe o0pa3oBaTenbHOI MIPOrPaMMBI:
oOureoOpa3oBarenpHas HOArOTOBKa, 0a30BbI€ TUCIUTUIHHEI.

KosinuecTBo 4acoB Ha 0cBOeHHe NPOrpaMMbl TUCHUILIUHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOydvaromierocs 117 qaco, B TOM 4ucCIIE:
AJIs1 04HOM (opMBI 00yUeHHA:

00s3aTenpHOM ayIuTOpHOM yueOHO#l Harpy3ku oOydaromierocs 78 4acos;
CaMOCTOSITENIbHOM paboThl 0Oydatomerocs 39 yacos.



2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHMUA 11O JTUCIIUAIIJIMHE
«<XUMMUS»

B paMKax OCBOCHHUSA COACPKAHUA NUCHHUIIIIMHBI «XI/IMI/I}I», O6€CH€‘-II/IBaeTC$I JOCTHMXKCHHUC
00yJaroIUMUCs CIeTYIONUX PE3yIIbTaTOB:

® JIMYHOCTHBIX
- POCCHMCKYI0 Tpa)XAAHCKYI0 MJIEHTUYHOCTb, NATPUOTHU3M, YBa)KECHHUE K CBOEMY HApOLy,
YyBCTBA OTBETCTBEHHOCTH Iiepea PoauHOM, ropinocTy 3a cBOM KpaH, cBor Poauny, npomuioe
Y HACTOSIIIee MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBakeHHE roCyJapCTBEHHBIX CUMBOJIOB
(rep0, dhmar, ruMH);
- TPAXJIAHCKYIO MO3UIMI0, KAK aKTUBHOTO U OTBETCTBEHHOTO YJieHA POCCHUHUCKOTO 00IIeCTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE MpaBa U OOS3aHHOCTH, YB@XKAIOIIErO 3aKOH U
MPaBOMOPSIOK, OOJaNaloOUIero  YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA, OCO3HAHHO
MNPUHUMAIOMECTO TPAAULUMOHHLIC HAIIMOHAJIBHBIC W O6IHC‘-ICJIOBC‘-ICCKI/IC TYMaHHUCTUYCCKUC U
JIEMOKPATUYECKUE [IEHHOCTH;
- c(hOpMHUPOBAHHOCTh OCHOB CaMOPa3BUTHS W CaMOBOCIIUTAHWUS B COOTBETCTBHH C
00I1eYeIOBEUECKIMHU TIEHHOCTSIMH M HWJCIaMH TPAXKJTAHCKOTO OOIIECTBA; TOTOBHOCTh H
CIIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOU JIEATEIHHOCTH;
- HaBBIKHM COTPYAHHYECTBA CO CBCPCTHUKaMH, AETbBMH MJIAAIICTO BO3pacTa, B3POCJIIBIMU B
00pa3zoBaTebHOM, OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-HCCIE0BATEIbCKON, MPOEKTHOW |
ApYTrux BUJax ACATCIBHOCTH,
- TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHMIO, B TOM WYHCIE CaMOOOpa30BaHHUIO, Ha
MPOTSHKEHUU BCEH KU3HU; CO3HATENIbHOE OTHOILICHHE K HENpPEephIBHOMY OOpa3oOBaHHUIO Kak
YCJIOBHIO YCTICITHON NMPOGECCUOHAIBHON U 0OIIIECTBEHHOM e TEILHOCTH;
- 3CTETUYECKOE OTHOUICHHE K MHpPY, BKJIIOYas 3CTETHKY ObITa, HAyYHOTO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;
- OepexxHOoe, OTBETCTBEHHOE€ M KOMIIETEHTHOE OTHOILIEHHE K (U3NYECKOMY U
MICUXOJIOTMYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U APYrUX JII0JIeH, YMEHHE OKa3bIBaTh
MIEPBYIO MOMOIIIb;
- c(hOPMHUPOBAHHOCTh JKOJIOTUYECKOTO MBIIUICHUS, MOHUMAHUS BIUSHUS COLUAIBHO-
HKOHOMMYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHON U COLUATBbHON Cpelbl; IpUuoOpeTeHue
OTIBITA PKOJIOTO-HAMPABIICHHO IS TEIILHOCTH;

® MeTanpeIMeTHBIX
- - YMEHHE CaMOCTOSITEIbHO ONPENeNATh UeNu JAEATEeIbHOCTH M COCTABJISATH IUIAHBI
NESITEeNbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJMPOBaTh M  KOPPEKTHUPOBATh
NeSITeNIbHOCTh; MCIOJB30BaTh BCE BO3MOKHBIE PECYPCHl JIs JOCTHIXKEHHUS IMOCTABJICHHBIX
1enei u peajau3aliy IUIAHOB JESTENIbHOCTH, BBHIOMPATh YCICUIHBIE CTPATETUU B Pa3IMYHBIX
CUTYaIUsIX;
- yYMEHHE MpPOAYKTUBHO OOIAThCsI W B3aUMOJCWCTBOBAaTH B IMPOLIECCE COBMECTHOM
NEeSITeNbHOCTH, YYUTHIBATh MO3UIMH JAPYrUX YYACTHUKOB JAEATEIbHOCTH, 3((EKTUBHO
paspemiatb KOHQIUKTHL;
- BJaJIeHWE HaBbIKAMHU TIO3HABATENbHOW, Y4eOHO-HCCIENOBATENILCKOW W MPOEKTHOM
NeSITeNbHOCTH, HaBBIKAMU pa3pelieHHus MpoOsieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOUCKY METOJOB PEIICHUS NPAKTUYECKUX 3a/ay, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB TIO3HAHMS;
- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENFHOW WH(OPMAIIMOHHO-TI03HABATEIHHON
NEeSITeNFHOCTH, BJIAaJICHUE HABBIKAMU MOJIydeHHUs HeoO0XoauMol uHpopMaluu U3 cioBapei
pa3HbIX THUIOB, yMEHHWE OPUEHTHPOBATHCS B PA3IMYHBIX HUCTOYHUKAX WH(OOPMAIIUY,
KPUTHYECKH OIEHUBATh M HHTEPIPETHPOBATH MH(DOPMAIHIO, MOIYYAEMYI0 M3 Pa3sIUIHBIX
HWCTOYHUKOB;
- YMEHHE HCTOJb30BaTh CPEACTBA HHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUI
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(manee - UKT) B penieHMr KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a7a4 C
coOmrogeHneM  TpeOOBaHWW  DPrOHOMHUKHM,  TEXHUKH  O€30MacCHOCTH,  THTHEHBI,
pecypcocOepexeHus, IPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMALMOHHON O€3011aCHOCTH;
- YMEHHE OIpeIesITh Ha3HAUCHUE U (PYHKIIUU PA3IMYHBIX COIUATBHBIX HHCTUTYTOB;
- YMEHHE CaMOCTOSITEILHO OIEHMBATh M NMPUHUMATH PEIICHUs, ONPEICISIIONINE CTPATETHIO
MOBEJICHUS, C YIETOM TPAXKIAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;
- BJIaJICHUE SI3bIKOBBIMU CPEJICTBAMH - YMEHHUE SCHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEHHUsI, UCTIOB30BATh a/ICKBATHBIC SI3bIKOBBIE CPEIICTBA;
- BJIaJICHHE HaBBIKAMU MO3HABATEIHHON pEQIIEKCUN KaK OCO3HAHUS COBEpPIIAEMBIX JEHCTBHI
U MBICIIUTEIBHBIX TPOLIECCOB, MX PE3yJbTaTOB M OCHOBAaHUM, T'PaHHUI] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX MTO3HABATENIBHBIX 3aa4 U CPEACTB UX JOCTHKCHHUSI.

® MpeIMeTHBIX
- c(pOpMHUPOBAHHOCThH MPEJCTABICHUNA O MECT€ XMMHUHM B COBPEMEHHOW HAyYHOM KapTHUHE
MHpa; TOHMMaHHE PpOJIM XUMUM B (HOPMHUPOBAHUM Kpyroszopa U (QPYHKIIMOHAIHHOU
TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUs PAKTUYECKUX 3a7a4;
-BJIQJICHUE OCHOBOTIOJIATAIONIMMH XUMHYECKUMHU TIOHSATHSIMHU, TEOPUSAMHU, 3aKOHAMHU W
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
- BJAQJICHWE OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHUS, WCIOJb3yeMbIMA B XUMUU:
HaONIOZICHUE, OIMHCAaHUE, H3MEpeHue, HKCIIEPUMEHT; YMEHHe 0O0palaThiBaTh, OOBACHSITH
pe3ynbTaThl MPOBEJECHHBIX OMBITOB U JIENAaTh BBIBOJIbI; TOTOBHOCTh U CHOCOOHOCTH IPUMEHSThH
METO/IbI TIO3HAHMS TIPU PEIICHUH MPAKTUISCKUX 3a7a4;
- c(hOpMHUPOBAHHOCTh YMEHHUS /1aBaTh KOJWYECTBCHHBIC OIICHKH W TMPOBOJUTH PACUETHI TIO
XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM;
- BJIaJIeHHUE MpaBUIaMH TEXHUKH 0€30MacHOCTHU MPU UCHOJIB30BaHUN XUMUYECKUX BEUIECTB;
- ¢(hopMHUPOBAHHOCTH COOCTBEHHOM TMO3HITUM MO OTHOIICHHIO K XMUMHUYECKOW WH(MOpMAIUH,
MOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;
- Uil 0OydJalolIUXCsl C OTPAaHMYEHHBIMM BO3MOXKHOCTSIMU 370pOBbsl (MIPU HAJTUYUH):
OBJIAJICHUE OCHOBHBIMU JOCTYIIHBIMU METOJIAMH HaY4YHOT'O MO3HAHUS;
- JUI CIIETIBIX M CJIa0OBUAAIIUX oOywarouuxcs (IpU HaJIW4YMM): OBJIAJICHHE MpaBUIIaMU
3aMMucy XUMHUYECKUX GOPMYJI C UCTIOIb30BAaHUEM pelibe(HO-TOUeYHON CUCTEMbl 0003HAUECHUIN
JI. bpaiins.



3. TEMATHYECKHWMH IIJIAH U COJAEP)KAHUE PABOYEN ITPOT'PAMMBbBI

JUCHUIIJIINHBI «XUMMU S
KosnuecTBO ayTuTOPHBIX
Maxkcum 4acos Camocro
Ne HaunmeHoBaHMe pa3je/ioB U
o/ Tem/conepsanme yIeGHOro ajbHass | Bcero | Teoperm | JlaGopar | a1
I MaTepuaa Harpy3K YyecKoe | OpHBIE TeJIbHas
a o0yuene | padoThI pabota
Pazjnen 1. Opranuyeckasi XuMus 50 32 18 14 18
OcCHOBHBIC TNOHATHA OPraHUYeCKOM 8 4 4 4
XUMHUHU " Teopus CTpOeHust
OpPraHHYeCKHX COeIMHEeHHUI
1 | [Ipenmer opraHuyeckod XUMUHU. 2 2 2
OcCHOBHBIE  TIOJIOKEHUS  TEOPHUH
XHUMHYECKOTO CTPOCHUS
OpraHMYecKux coenuHeHuil A.M.
byrneposa
2 | Kitaccudukanus OpTaHHYECKUX 2 2 2
COECIUHEHU. Ilonsarue 0
(YHKIIMOHAJILHOU I'PYIIIIBI
CamocmoamenvHas paboma. 4 4
BrinosHeHue ynpaxxHeHu
YraeBonopoabl M MX TPHUPOAHBIE 17 12 8 4 5
HCTOYHUKHU
3 | AnkaHbl 2 2 2
4 | AnkeHbl. AIKaIMCHBI U KAyTyKH 2 2 2
5 | Ankuabl. ApeHbl 2 2 2
6 |Jlabopamopnas  paboma  Nel. 2 2 2
[lonyuenue sTuIeHa U H3y4YECHHE
€ro CBOWCTB
7 | Jlabopamopuass ~ paboma  No2. 2 2 2
[Ipupoausie UCTOYHUKHU
yTJI€BOI0OPOJIOB
8 | O0oOuieHne MO  YriieBOJOPOIaM. 2 2 2
Haxoxnenue MOJIEKYJISIPHOM
(hopMyIbI OpraHUYecKOTo
BEIECTBA
CamocmosamenvHas paboma. 5 5
Brinonnenue yIIpaXKHEHHH,
pelieHue pacueTHBIX 3ajad,
TBOPYECKOTO 33/1aHUS
Kucaopoacoaep:kamme 12 8 2 6 4
OpraHuyYecKue coeJuHeHus
9 | Jlabopamopuasa  paboma  Ne3. 2 2 2
CpoiictBa cnuptoB, ¢eHora ¢
QJIbJICTHJIOB
10 | Jlabopamopnasa ~ paboma  Ned. 2 2 2
CBoiicTBa KapOOHOBBIX KUCIIOT
11 | Cno>xHbl€ 3HPHI U KUPbI 2 2 2




12 | Jlabopamopuas ~ paboma  No5. 2 2 2
CBolicTBa yIiieBOJIOB
Camocmosmenvuas paboma. 4 4
Beinonnenue ynpaxHeHun,
TBOPUYECKOTO 3aIaHHS
AMHUHOKHCJIOTHI U 0eJIKH 13 8 4 4 5
13 | AMuHOKHUCIOTHI. beaku 2 2 2
14 | Jlabopamopnas ~ paboma  No6. 2 2 2
CBoiicTBa 6€JIKOB
15 | Jlabopamopnas ~ paboma  Ne7. 2 2 2
HccnenoBanue CBOMCTB
BBICOKOMOJICKYJISIPHBIX
COEJIMHEHU I
16 | KonTponbHas paboTa 1o paszaeny 2 2 2
«OpraHnyeckas XUMHsI.
CamocmosmenvHas paboma. 5 5
Beimonxenue YIpaKHEHHH,
TBOPUYECKOTO 3aJaHH
Pasnen 2. Teopermueckue OCHOBBI 65 44 34 10 21
XHMHH
CTpoeHne BenecTBa 20 12 12 8
17 | CoBpemeHHasi MoOJ€NIb CTPOCHHS 2 2 2
aToma
18 | [Tepuoauueckas cucremMa 2 2 2
XUMHUYeCcKuXx  ajaemeHtoB  J[.U.
Meunpneneesa. @U3NUECKUN CMBICT
[Tepuonuueckoro  3akona JI.W.
Meunpeneena
19 | Buasl XUMHUYECKOH CBSA3U. THIBI 2 2 2
KPUCTATIMYECKUX PEHIETOK
20 | IucriepcHbie CUCTEMBI. 2 2 2
Komnouansie pacTBOpHI.
21 | O0beMHass ©W MaccoBag  JOJA 2 2 2
KOMIIOHEHTOB CMECH
22 | UctuHHbBIC PacTBOPEI. 2 2 2
OnpeneneHue  MaccoBOM  JI0JIM
PacTBOPEHHOTO BEIIECTBA
CamocmosamenvHas paboma. 8 8
Beinonnenue YIPaKHEHUU
Pemenne pacueTHbIxX 3a1a4
XHuMHYeCKHe peakunu 20 14 8 6 6
23 | Knaccuduxkarus XUMHYECKUX 2 2 2
peaxkuun
24 | OKkUCTUTENBHO- 2 2 2
BOCCTaHOBHUTEJIHLHBIE PEAKIIHH
25 | Jlabopamopuass ~ paboma  No§. 2 2 2
I'maponus coJiel pa3IuyHOro THUIIA
26 | DneKTpoIuTHYeCKas: TUCCOIUAIUS 2 2 2
27 | Jlabopamopuass ~ paboma  NoY. 2 2 2




Peakuuu wuwoHHOro oOMeHa B
pacTBOpax 3JIEKTPOJIUTOB

28 | OOpaTuMOCTh peaKIuii. 2 2 2
XHWMHYECKOE PABHOBECHE U €I0
CMENICHUE o1 JIEUCTBUEM
pa3nuyHbIX (HAaKTOPOB
29 | Jlabopamopuass  paboma  Nel(). 2 2 2
UccnenoBanue BIIMSIHUSA
pa3nu4YHBIX (PAKTOPOB HA CKOPOCTH
XUMHUUYECKOUN peaKIuu
Camocmosimenvras paboma. 6 6
Pemenne 3amay,  BBIIOJIHCHUE
YIPa)KHEHUH, TBOPYECKOTO
3aJIaHus
MeTaJuIbl 1 HEMETAJLIbI 16 12 8 4 4
30 | CBoiicTBa MPOCTHIX BEIIECTB - 2 2 2
METaJJIOB
31 | Jlabopamopnuas paboma 2 2 2
Nell. CBoiicTBa COEMHEHMI
xKeesa
32 | CpoiicTBa TMpPOCTHIX BEMIECTB - 2 5 2
HEMETAJIJIOB
33 | Jlabopamopnas  paboma  Nel2. 2 5 2
CBoOJiCTBa COETMHEHNN HEMETAJJIOB
34 | Koppo3usi MeTaJIIIOB. DJIEKTPOJIN3 2 2 2
35 | KonTtponpHast pabora mo pasnery 2 5 2
«TeopeTnyeckre OCHOBBI XUMUM
CamocmosmenvHas paboma. 4 4
Pemienne  3amad,  BBITIOJHEHHE
yIpaKHEHU I
XUMUS U KU3Hb 9 6 6 3
36 | Hayunsle MeToapl TO3HAHUA B 2 5 2
XUMUU. XUMUS U 3I0POBHE
37 | XuMugd B IIOBCEIHEBHON >KU3HU. 2 2
XUMUS U CEITbCKOE XO3SIHCTBO 2
38 | Xumuss W »Hepretuka. XHUMHS B 2 5 2
CTPOMTEIIHCTBE
Camocmosamenvuas paboma. 3 3
BrinosiHeHue TBOPUECKOTO 3aJaHuUs
39 | InddepenunpoBannblii 3a4eT 2 2 2
Bcero 117 78 54 24 39

YTBEpXKAECHHOTO npeacenareneM yueHoro copera PI'bOY BO «YI'TVY».

OcBoenue JUCHUIITTMHBI MOXKCET OBITh pCaIM30BaHO C NPHUMCEHCHUCM BJICKTPOHHOT'O
O6yLIeHI/I$I, JUCTaHIIMOHHBIX 06p330BaTeJ'IBHLIX TEXHOJIOTHH B cOOTBeTCTBUH ¢ IlonoxkeHnem o
MNPUMCHCHUU JSJICKTPOHHOT'O O6y‘lCHI/I$I, JUCTaHIIMOHHBIX O6pa30BaTCJIBHBIX TEXHOJIOT Uit npu
pcam3anumn 06p8.30BaTCJIBHBIX nporpamMmmamM CpCaHCro HpO(beCCI/IOHaJ'IBHOFO 06p3.30BaHI/ISI,




4. YCJIOBUA PEAJIM3ALIUA PABOYEHN ITPOT'PAMMBbBI JUCHUITIUHBI
«XHUMMUS»

4.1. TpeboBaHHS K MUHUMAJILHOMY MAaTepPHAJIbHO-TEXHUYECKOMY 00ecneyeHn o

Peanmmzanmss pabouell mporpamMmbl JUCHUIUIMHBI TpeOyeT HaIW4usg y4eOHOTO
kabunera: «Kabuner xumumn» u naboparopun: «JIadbopaTtopust Xumum».
O6opynoBanue y4eOHOTO KaOWHETa: MOCAJ0YHBIC MecTa s oOydaromuxcs — 30 Mecr,
pabodee MeCTO MpernoIaBaTels, MPaKTHIeCKHe pabOThI IS yJalIuXcs, JT0CKa yueOHas,
TEMATHYCCKUC I1JIaKaThl, Ta6J'H/IIII)I, CTCH/bI, CIIpaBOYHAasA JIUTCpaTypa, y‘-Ie6HO - MECTOANYCCKas
JTOKYMEHTAIUS

JlaGoparopust XUMHH: TIOCaJ0YHBIE MecTa JuIsl oOydaromuxcs — 28 MecT, pabouee
MECTO TIperojiaBareis, JOCKa ydeOHasl, IITaTUB, MPOOUPKH, TaONHIIA PACTBOPUMOCTH,
€MKOCTH JUISl ChIIYYMX BELIECTB, MPOOKa € Ta300TBOJHOM TpYyOKO#l, CIMPTOBKA, CIUYKH,
acOecToBas CE€TKa, THUICIBHBIC INUIIIBI, XMMHWYCCKHE CTaKaHbl, CTCK/IIAHHas IIaJIOYKa,
kosuteknus: «Ilmactmaccery, koymekius «BolokHay, CTyIKa, MECTUK, KepaMudecKas JIOKKa,
BaTa, PEAKTUBBI, BBITSHKHOM ImmKad 2 IIT., CTEHIbI, TUIAKaThl, Y4€OHO - MeETOAMYEcKas
JOKYMEHTAITUS

4.2. UudopmanuonHoe odecneyeHue 00yueHus

[Iepeuenn PEKOMEHTYEMBIX yueOHBIX W3JIaHHM, WNHTrepreT-pecypcos,
JOTIOJTHUTENBHOM JINTEPaTyphl

OCHOBHBIE HCTOUYHUKU.

e Ackapona, JI. X. Xumus : yaebnoe nocooue mis CITIO / JI. X. AckapoBsa ; o pegakmuei
JI. A. BaiikoBoii. — 2-e u3n. — Caparos, Exarepun0Oypr : I[IpodoOpazoBanue, Ypanbckuit
tdenepanbubiit yauBepcutetT, 2019. — 79 ¢. — ISBN 978-5-4488-0382-6, 978-5-7996-2917-
5. — Tekcr : osmekTpoHHBIH. — Pexmm mocrtyma: https://www.iprbookshop.ru/epd-
reader?publicationld=87899

e boromonona, 1. B. Heoprannueckas xumus : yaeOHoe nocobue / M.B. boromomosa. —
Mocksa : UTHOPA-M, 2020. — 336 c. : w1 — (ITPODUns). — ISBN 978-5-98281-187-5. —
Tekcr : smexTpoHHbIA. — Pesxxum goctyna: https://znanium.com/read?id=356146

e bomapipeBa, O. W. Xumus : 3amaunuk mas CIIO / O. U. bonaeipera, O. I1. Kymnapesa, I1.
A. TlonomapeBa. — CapatoB : IIpocdob6pazoanue, 2020. — 140 c. — ISBN 978-5-4488-
0595-0. — TekcT : amekTpoHHBIA. — Pexxum moctyma: https://www.iprbookshop.ru/epd-
reader?publicationld=92199

e bpeitkoBa, A. J[. O6mas u Heopranuueckas xumus : mpaktukym mas CIIO / A. Jl.
BpeitkoBa. — Caparos : [IpogoOpazosanue, 2020. — 124 c. — ISBN 978-5-4488-0687-2. —
Tekct : omexkTpoHHbld. — Pexum jgoctyma:  https://www.iprbookshop.ru/epd-
reader?publicationld=92126

e Jlpo3mos, A. A. Xumus : yaue6Hoe nocodue ans CIIO / A. A. lpoznos, M. B. Jlpo3nosa. —
CaparoB : Hayunas knwura, 2019. — 317 c. — ISBN 978-5-9758-1900-0. — Tekcr :
ANEKTPOHHBIN. - Pexxum J0CTyTa: https://www.iprbookshop.ru/epd-
reader?publicationld=87083

o Jlymeiiko, T. I. Xumusa : yuebnuk mis CIIO / T. I'. Jlymeiiko, O. B. [a6mo, E. A.
PemernukoBa. — Capato, Mocksa : [IpodobpazoBanue, At [Iu Ap Menua, 2020. — 308
c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — TekcT : aneKTpOHHBIN. — Pexum
nocryna: https://www.iprbookshop.ru/epd-reader?publicationld=94217

e Oprannueckass xumus : npaktukym st CIIO / cocraButenu T. A. Poamnua, 10. A.
I'yxens. — Caparos : IlpodobpazoBanue, 2021. — 67 c. — ISBN 978-5-4488-1141-8. —
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https://www.iprbookshop.ru/epd-reader?publicationId=87899
https://www.iprbookshop.ru/epd-reader?publicationId=87899
https://znanium.com/read?id=356146
https://www.iprbookshop.ru/epd-reader?publicationId=92199
https://www.iprbookshop.ru/epd-reader?publicationId=92199
https://www.iprbookshop.ru/epd-reader?publicationId=92126
https://www.iprbookshop.ru/epd-reader?publicationId=92126
https://www.iprbookshop.ru/epd-reader?publicationId=87083
https://www.iprbookshop.ru/epd-reader?publicationId=87083
https://www.iprbookshop.ru/epd-reader?publicationId=94217

Tekct : onmexktponHbd. — Pexum  jgocryma:  https://www.iprbookshop.ru/epd-
reader?publicationld=105147

[lennna, B. . Opranuueckas xumust : yaebnoe nocobue s CIIO / B. U. Ilenuna, O.
10. AdanacreBa, O. B. JlaBpentseBa. — Caparos : IIpocdobpazoBanue, 2021. — 136 C. —
ISBN 978-5-4488-1241-5. — Teker : AJIEKTPOHHBIH. — Pexum
noctyna: https://www.iprbookshop.ru/epd-reader?publicationld=106839

CrenanoBa, A. K. OOmass u Heopranuyeckas xumus. OpraHuueckas XHUMHUS
METOJMYECKUE YKa3aHus K jgaboparopHeiM pabotam / Anekcannpa KoHcTaHTHHOBHA
CrenanoBa  ; VYXTUHCKMH  TOCYJapCTBEHHBIH  TEXHUYECKUH  YHUBEPCHUTET,
WupycrpuanbHbIii HHCTUTYT (CpeaHero npodeccHoHansHOro oOpasoBanus). - Yxra : MU3a-
BO YXTHHCKOTO TOCYJapCTBEHHOTO TEXHHUYECKOTO yHHBepcuteTa, 2019. — Jlns cpemnero
npodecCuoHaNbHOTO 00pa3oBaHus. — TEKCT : JEKTPOHHBIN : 0.11. — TeKCT (BU3yaJbHBIN) :
HEeTnocpeacTBeHHbIH. — Peskum noctyma: http:/lib.ugtu.net/book/41340/

Xumus : yueOnoe mnocobme miasi CIIO / cocraButenu I'. FO. BoctpukoBa, E. A.
Xopoxopauna. — Capatos : [Ipodobpazosanue, 2019. — 91 c. — ISBN 978-5-4488-0369-7.
— Tekcr : onekrtpoHHslid. — Pexum moctyma: https://www.iprbookshop.ru/epd-
reader?publicationld=87280

HOHOJ’IHI/ITeJ'[BHI)Ie HUCTOYHUKU.

CrenanoBa, A. K. Xumus. O6mas u Heopranudeckas xumusi. Opranudeckas XUMUS JJs
CHEIHATIbHOCTEH TEXHUYECKOro Mpoduis : METOAMYecKHe yKa3aHUs K J1abopaTOpHBIM
pabotam / Anekcanapa KoncrantmHoBHa CrermaHoBa ; YXTHHCKMM TOCYIapCTBEHHBIN
TEXHUYECKUN YHUBEPCHUTET, MHIyCTpUaTbHBIA HHCTUTYT (CpeaHero mpodecCHOHaTLHOTO
oOpazoBanusl). — VYxta : HM31-BO VYXTHHCKOTO TOCYAapCTBEHHOTO TEXHHUYECKOTO
yauBepcuteta, 2021. — Jlns cpemnero mpodeccMoHambHOTO 00pa3oBaHUs. — O.10. —
DneKTpoHHas MporpaMMa (BU3yasibHas1). DIIEKTPOHHBIC JaHHBIC : AJICKTPOHHBIE. — Pexkum
noctyma: http:/lib.ugtu.net/book/41729/


https://www.iprbookshop.ru/epd-reader?publicationId=105147
https://www.iprbookshop.ru/epd-reader?publicationId=105147
https://www.iprbookshop.ru/epd-reader?publicationId=106839
http://lib.ugtu.net/book/41340/
https://www.iprbookshop.ru/epd-reader?publicationId=87280
https://www.iprbookshop.ru/epd-reader?publicationId=87280
http://lib.ugtu.net/book/41729/

5. XAPAKTEPUCTHUKA 1 KOHTPOJIb OCHOBHBIX BUJOB YYEFHON
JAEATEJIBHOCTH 110 JUCHUIIVIMHE «XUMUWSA»

Conepxanue XapakTeprucTHKa OCHOBHBIX DOopMBI 1 METOIBI KOHTPOJISA U
oOyuyeHus BUJOB y4€OHOM JeITeTbHOCTH OIICHKH PE3yJIbTAaTOB O0yICHHS
oOyuaronuxcs (Ha ypoBHE
y4eOHBIX JIEHCTBUI)
Baxwuerimune YMeHue f1aBaTh ONpEACIICHUE U Bxoonoti konmpons:
XUMUYECKHE OTIEPHPOBATH CIEAYIOIIUMHU XU~ | OLIEHKA TECTOBBIX 3aJaHUN
TOHATHUS MUYECKUMHU TOHSATHSIMHU: OIICHKA PEIICHUs PACYETHBIX

BEIIECTBO, XUMUYECKHUI DIIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE
aTOMHasi ¥ MOJIEKYJISIpHast Macchl,
WOH, aJUTOTPOTIHS, U30TOTIHI,
XHUMHYECKasl CBS3b,
AIIEKTPOOTPHIIATEIHHOCTB,
BaJICHTHOCTbH, CTETICHD
OKHCIICHHSI, MOJIb, MOJISIpHAS
Macca, MOJISIpHbIN 00beM
ra3000pa3HBIX BEIIECTB,
BEIIECTBA MOJICKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS,
PacTBOPEI, AIEKTPOIHT U
HEDJIEKTPOJIUT,
AIIEKTPOITUTHIECKAS
JICCOTIMAIINSL, OKACITUTENb U
BOCCTaHOBHTEJIb, OKHCIICHHE U
BOCCTaHOBJICHHE, TETUIOBOM

3¢ dexT peakuu, CKOpOCTh
XUMUYECKOHN peaKIiu, KaTallus,
XUMUYECKOE paBHOBECHE,
YIJIEPOTHBIN CKEIIET,
(GyHKIMOHATIbHAS TPYIINA,
WU30MEpHsi, TOMOJIOTHS

3a/1a4.
Texywuti Kohmponw:

OIICHKA TECTOBBIX 3aJaHMUIA,
OIIEHKA PEIICHUS PACUETHBIX
3a/1a4, OIIEHKA PE3yJIbTaTOB U
oTyeTa J1TaOOPaTOPHOTO 3aHATHSI.
Pyb6eocnvuii koumponw: oneHka
TECTOBBIX 3aJIaHUM, OIlEHKA
pEIIeHUsT pacUeTHHIX 3a/ad.
IIpomedrxcymounvlit KOHMPOL NO
oucyuniuHe: OlEHKA TECTOBBIX
3aIaHUH, OLICHKA PEIICHUS
pacyeTHBIX 3aJa4

OCHOBHBIC 3aKOHBI
XHUMHHU

DopMynHpOBaHUE 3aKOHOB
COXpPAaHEHUS MacCChl BELIECTB U
ITIOCTOSIHCTBA COCTaBa BEIECTB.
YcraHoBKa MPUYUMHHO-
CJIEICTBEHHOU CBSI3U MEXY
COJIEp)KaHUEM 3TUX 3aKOHOB U
HaIIMCaHUEM XUMHYCCKUX
(dbopmyn u ypaBHEHHI.
YcTraHoBKa 3BOJIIOIMOHHOM
CYILIHOCTH MEHJIEJIEEBCKOU U
COBPEMEHHOH (POPMYITHPOBOK
nepuoauueckoro 3akona /1. 1.
MenneneeBa. OObsICHEHUE
(hu3MUECKOTO CMBICTA
CHUMBOJIMKH MEPUOIUYECKON
Ta0JIULBI XUMHUECKUX 3JIEMEHTOB

Bxoomnoti koumponw: onieHka
TECTOBBIX 3aJaHUI.

Texywuii KOHMpPOIb: OLICHKA
TECTOBBIX 3aJaHUI

Pybesicnulil konmponws: olleHKa
TECTOBBIX 3aJaHUI
IIpomesicymounwiti Koumpois no
oucyuniuHe: olieHKa TECTOBBIX
3aJlaHUH.
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. . Menneneea (HoMepoB
2JIEMEHTA, IIEPUO0/Ia, TPYIIIIBI) U
YCTaHOBKA MPUYUHHO-
CJIIEJACTBEHHOM CBSI3U MEXKILY
CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMH U3MEHEHUS
CBOWCTB 3JIEMEHTOB U
00pa3oBaHHBIX MU BEIIECTB B
NepuoIax v rpyrax.
XapakTepuCTHUKa AIEMEHTOB
MaJIbIX U OOJIBIIUX TIEPUOJIOB TIO
UX TI0JIO)KEHUIO B
[Tepnoanueckoii cucreme /1. M.
MenneneeBa

OCHOBHBIE TEOPHH
XUMUH

YcranoBKa 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX BEIIECTB OT CTpOE-
HUS aTOMOB 00pa3yoIuX UX
XUMHUYECKUX DJIEMEHTOB.
XapakTepruCTUKA BaXKHEUIIINX
THIIOB XUMUYECKHUX CBSA3EH U
OTHOCHTEIBHOCTH dTOM
THIIOJIOTHH.

OOBscHEHNE 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX COCTaBa
U CTPOCHHUS KPUCTAINTUYECKUX
pELIETOK.

DopMyJIUPOBKA OCHOBHBIX
MOJIO)KEHU W TEOPUHU
3JIEKTPOJIUTUUECKON
JIMCCOLIMAIN U XapaKTepUCTUKA
B CBETE ITOM TEOPUU CBOUCTB
OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTMHEHHUM.
DopMyJIUPOBKA OCHOBHBIX
MOJIOKEHUW TEOPUU
XUMHUYECKOTO CTPOCHUS
OPraHM4YeCKUX COCTMHCHUHN U
XapaKTepUCTUKA B CBETE ATOM
TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB OPraHMYECKUX
COEIMHEHUN

Bxoonoti koumpons: onieHka
TECTOBBIX 3aJJaHUH.

Texywuu KoHmpob. OLEHKA
TECTOBBIX 3aJIaHUI, OIICHKA
PEe3YyIHTAaTOB M OTUETA
71a00paTOPHOTO 3aHATHS.
Pyb6eocnvuii koumponw: oneHka
TECTOBBIX 3aJaHUH.
Ilpomedxcymounvlii KOHMpPoObL NO
oucyuniuHe: OUEHKa TECTOBBIX
3aJaHuH.

Baxxneiimnme
BeIleCTBa
Y MaTepHabl

XapakTepucTuKa cocTaBa,
CTpOEHUS, CBOMCTB, MOJIY4YECHHUS U
NPUMEHEHHSI BaKHENIIINX
metauioB (1A u IIA rpynm,
AIIFOMHUHMUS, JKEJe3a, a B
€CTECTBEHHOHAY4YHOM Ipoduiie u
HEKOTOPBIX d-2JIEMEHTOB) U HX
COCIVHECHUN.

XapakTepucTuKa cocTaBa,
CTpOEHUS], CBOMCTB, MOJIY4YEHHUS U

Bxoouoii konmponw: olieHKa
TECTOBBIX 3aJlaHUI.

Texywuii KOHMpPOb: OLICHKA
TECTOBBIX 3aJlaHMI, OLIEHKA
pe3yabTaTOB U OTYETA
71ab0pPaTOPHOTO 3aHATHSI.
Pyb6esicnulil konmpons: olleHKa
TECTOBBIX 3aaHUIA.
IIpomedsicymounwiti KoHmpoib no
OucyuniuHe: OlleHKa TECTOBBIX

11




IIPUMEHEHMS BaXKHEHIIINX
nemertaiio (VIIIA, VIA, rpymm,
a Taoke azorta u gocdopa,
yriepojia U KpeMHHUS, BOJIOPO/JIA)
Y UX COCIUHEHMUIA.
XapakTepucTuKa coCTaBa,
CTPOEHMS, CBOUCTB, IOJy4YEHUS U
NPUMCHCHHSI BOKHEHTIITHX
KJIaCCOB YIJIEBOI0POJIOB
(ankaHOB, ITUKIIOAIKAHOB,
QJIIKEHOB, aJIKWHOB, apPEHOB) U UX
HanOoJiee 3HAUMMBIX B
HapOJHOXO03MCTBEHHOM ILJIaHE
npeJcTaBuTeNe. AHAIOTUYHAS
XapaKTePUCTUKA BAXKHEUIIINX
MpEJICTaBUTENEN IPYTUX KIIACCOB
OPraHNYEeCKHUX COECIMHECHMI:
METaHOJIa ¥ 3TAHOJIa, CJI0KHBIX
3¢upOB, KUPOB, ML,
anpaAeTu10B (hopMalIbIETUIIOB U
areTanabAeTu/1a), KETOHOB
(ameTona), KapOOHOBBIX KUCTIOT
(YKCYCHOM KHUCIIOTHI),
MOHOCaXapHuI0B (TIIOKO3BI),
JTUcaxapuioB (caxaposbl),
roJiMcaxapuaoB (Kpaxmana u
LIEJUTIOIO03bI ), aHUJTMHA,
aMHHOKHCJIOT, OEJIKOB,
UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH,
Kay4yKOB, TJIACTMAcCC

3aJIaHUN

XUMHAYECKHAH A3BIK
U CUMBOJIMKA

Hcnons3oBanne B y4ueOHOU U
npoeCCHOHATBHOU
NeSITeIbHOCTH XUMHYECKUX
TEPMHHOB U CUMBOJIUKHU.
HazBanue n3y4eHHbIX BEIIECTB
10 TPUBUAIBHOMN WIIH
MEXIYHApOJAHONH HOMEHKIIAType
U OTpaKEHHE COCTaBa ATUX
COEIMHEHUH C MOMOIIBIO
XUMHYECKUX (POPMYII.
OTpaxxeHne XUMHUYECKUX
IIPOLIECCOB € MTOMOUIBIO
YpaBHEHUN XUMUYECKUX
pEeaKuuu.

Bxoonoti konmponw: onieHka
TECTOBBIX 33/IaHUU.

Texywuti KOHmponw.:

OIICHKA TECTOBBIX 3aJaHUM,
OIICHKA PEIICHHS PACUETHBIX
3aJa4, OIICHKa pe3yJbTaTOB U
oTueTa JIabopaTOPHOTO 3aHSATHUS.
Pybesicnulii konmpons: olleHKa
TECTOBBIX 33/IaHUU.
IIpomedsicymounwiti Koumpoisb no
oucyuniuxe: OEHKa TECTOBBIX
3a/1aHM, OLIEHKA PeIleHUs
pacyeTHBIX 3a/ad.

XUMHUYECKUE
peakuuu

OObsicCHEHHE CYIIIHOCTH
XUMHUYECKHX MPOIECCOB.
Krnaccudukanust XuMU9ecKIX
peakuii Mo pa3InyHbIM

BxooHou konmpons: OlieHKa
TECTOBBIX 3a/IaHUN.
Texywuii KOHMpPOb: OLICHKA
TECTOBBIX 3aIaHMI, OLIEHKa
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MIPU3HAKaM: YUCIIy U COCTaBY
IIPOJIyKTOB U PEAreHTOB,
TETIOBOMY (P eEKTy,
HaIpaBJICHUIO, (haze, HATHIUIO
KaTajau3aTopa, U3MEHEHUIO
CTCIICHCH OKHCIICHUS DJICMCHTOB,
00pa3yromux BeecTa.
VYcranoBka NpU3HAKOB OOIIETO U
Pa3IMYHOTO B TUIIOJIOTHU
peakuuii 11 HEOPraHUYECKOU 1
OPraHU4eCKO XUMHH.
Knaccudukanus BemiecTs u
MIPOLIECCOB C TOUKH 3PEHHUS
OKHUCJICHHUS-BOCCTAHOBJICHHUSL.
CocraBieHnue ypaBHEHUI
peaKkuuii ¢ IOMOIIBIO METO1a
AJIEKTPOHHOTO OajaHca.
OObsicHEHNE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKON PEAKIINH
Y TIOJIO’KEHUST XUMHYECKOTO
pPaBHOBECHS OT Pa3IMYHBIX
(hakTopoB

pe3y/IbTaTOB M OTUETA
71a00paTOPHOTO 3aHATHUS.
Pyb6eorcnviii koumponws: oneHka
TECTOBBIX 3aJaHUM.
IIpomesrcymounwiti KOohmponsb no
oucyuniuxe: OUEHKa TECTOBBIX
3a1aHU I

XUMUYECKU I BrinosHeHne XUMHYECKOTO Texywuu KOoHmpob. OLEHKA
AKCIIEPUMEHT AKCIIEPUMEHTA B TIOJTHOM pPE3YyIbTAaTOB M OTUETA
COOTBETCTBHUU C TIPaBUIAMHU 71a00paTOPHOTO 3aHATHUS
0€30I1aCHOCTH.
Hab6mronenue, puxcamnus u
OTIMCaHUE PE3yIbTATOB
MIPOBEICHHOTO SKCIIEPUMEHTA
Xumuaeckas [IpoBeaeHue caMoOCTOSTENHHOTO Texywuti kKoHmpoav. OlLEHKA
nHpopMarus ITOMCKA XMMHYECKOH PE3YNIBTATOB BBHITIOJHEHHOTO
uH(OpPMAITUHY C UCTIOJIB30BAHUEM | TBOPYECKOTO 3aaHus.
Pa3IMYHBIX HCTOYHUKOB Pyb6eocnvrii koumponwn: oneHka
(HAyYHO-TIOMYJISIPHBIX M3JIaHUH, | PE3yJbTAaTOB BBHIITOJIHECHHOTO
KOMITBIOTEPHBIX 0a3 JaHHBIX, TBOPYECKOTO 3aJIaHHUS
pecypcoB MHrepHera).
Hcnonp30BaHre KOMIIBIOTEPHBIX
TEXHOJIOTHH 111 00pabOTKH 1
nepeaavyl XuMUIeCKON
uHdopMaluu u ee
MIPE/ICTABIICHHS B PA3IUYHBIX
¢dopmax
Pacuetsl o | YcTaHOBKa 3aBUCUMOCTH MEXKIY | BX0OHOU KoHmMpOib: OLIEHKA
XUMHYECKUM KaueCTBEHHOU 1 pellIeHrs pacueTHBIX 3aay.
dbopmynam U | KOJTMYECTBEHHOW CTOpOHAMHU Texywuii KOHMpPOb: OIICHKA
ypaBHEHUSIM XUMHYECKUX 00OBEKTOB U pELIeHUs] pacUeTHBIX 3a4a4

npoiieccoB. Pelnienne pacueTHbIX
3a/1a4 0 XUMHYECKUM
(dhopmMmynaM u ypaBHEHUSIM

Pyb6esicnvlii konmponw: olieHKa
pEILEHNs] pacCUETHBIX 33134
IIpomedsicymounwlii KoHmpoab no
oucyuniune: OLeHKa pereHus
pacueTHBIX 33434
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[Tpodunbroe
npodeccHoHAIBHO
3HAYUMOE
CoJiepKaHue

u

OOBbsicHEeHNE XUMUYECKUX
SIBJICHUM, TIPOUCXO/ISAIINX B
npupoze, ObITY U Ha
IIPOU3BO/ICTBE.

Ornpenenenne BO3MOKHOCTEH
POTEKAHUS XUMHUCCKUX
MPEBPALLECHUH B PA3JIMYHBIX
YCIIOBUSX.

CobmoieHne npaBui
9KOJIOTHYECKHA TPAMOTHOTO
MOBEACHUSA B OKPYKArOLIEH
cpene.

OreHKa BIUSHUS XUMUYECKOTO
3arpsA3HEHUs OKpYXKaromen
CpeJbl Ha OpTaHU3M YeJIOBEeKa U
NPYTHE KUBBIC OPraHU3MBI.
ColmroneHue mpaBuil
6e3omacHOTO OOpaIIeHus ¢
TOPIOYMUMH B TOKCHIHBIMU
BEIIIECTBaMHU, JIJAOOPATOPHBIM
o6opynoBanuem. [Toaroroska
pacTBOPOB 3aJIaHHOM
KOHLIEHTpAlLlMU B OBITY U Ha MPO-
u3BoJicTBe. Kputnueckas oneHka
JTOCTOBEPHOCTH XUMHYECKOM
uH(pOpMaIUK, OCTYNAIONIeH 13
pa3HbIX UCTOYHUKOB

Texywuii KOHmMpoab: OLICHKA
TECTOBBIX 3aJaHUI

OIIEHKA PEe3y/IbTaTOB M OTYETa
71a60paTOPHOTO 3aHATHA.
Pyb6eorcnviii koumponws: oneHka
TECTOBEIX 3aJIJaHUM, OIICHKA
pelIeHus pacyeTHBIX 3a/1a4.
IIpomedrcymounwlit KOHMPObL NO
oucyuniuHe: OlleHKa TECTOBBIX
3aJlaHUi, OLICHKA PELICHUS
pacyeTHBIX 3aj1a4, OIICHKA
pe3yIbTaTOB BHITIOJIHEHHOTO
TBOPYECKOTO 3aJIaHUS

UtoroBeie pe3yiabTaTbl OOy4eHHs] [0 JAWCHUUIUIMHE MPOBEPSIOTCS Ha MPOMEKYTOUHOMN

aTTcCTallu.
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