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1. IOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpaMma AMCHIMIUTMHBI « XUMHEs TpeAHa3HaueHa JUIsl u3ydeHus B MHIycTpuaibHOM
uncturyte (CI1I0) YI'TY, peanusyroriero o0pa3oBaTelbHYIO MPOTrpaMMy CPEIHEr0 00IIEro o0pa3oBaHus
B IpefieNiax 0CcBOeHUs oOpazoBatenbHol mporpammbl CITO Ha 6a3e ocHOBHOTO 00111ero o0pa3zoBaHus Ipu
MOJTOTOBKE CIELMAINCTOB CPETHETO 3BEHA.

[Mporpamma paspaborana Ha ocHoBe TpeOoBanuii PI'OC cpegnero obmiero oOpa3oBaHMS,
NPEIbIBISIEMBIX K CTPYKTYPE, COJACPKAHUIO U PE3yJIbTaTaM OCBOCHHUS THUCIUTUTHHBI « XUMHsD» OCHOBHOMN
o0pa3oBaTenbHON MPOTrpaMMbI CpeIHEro o0mero obpaszoBanus, omodpeHHoit ®YMO mo obmemy
ob6pazoBanmio (MpoTokoa oT 28.06.2016 Ne 2/16-3)

CopnepxaHue MporpaMMBbl « XMMUSD HANIPaBICHO Ha JOCTHKEHUE CIEAYIOIIUX neJIei:

* ¢QopmupoBaHHe y 00yJarOIIXCS YMEHUS OLEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHMUS [UIS K)KIOTO YeJIOBEKa;

* (QopmupoBaHue y OOydarOmMXCSl IETOCTHOTO INPEACTABICHHS O MHPE M PONM XUMHH B CO3IaHHU COBPEMEHHOM
€CTECTBEHHOHAYYHOH KapTHHBI MHpa; yMEHUS OOBACHATH OOBEKTHI M IPOIECCH OKPYXKAIOIIEH AeHCTBUTEIBHOCTH:
MPUPOIHOM, COLMANIBHOM, KyJITYPHOU, TEXHUUECKOH CPEbl, — HCIIOJIb3Ys AJIs 3TOT0 XUMHUECKUE 3HAHUS;

* pa3BHUTHE Yy OOydaromuxcsi yMEHHH pa3nuyarh (akThl U OLEHKH, CPAaBHUBATh OLICHOYHBIC BHIBOJBI, BUIETh MX CBS3b C
KPUTEPHSIMH OLIEHOK M CBS3b KPHTEPHEB C ONPENENCHHOH CHUCTEMOH LeHHOCTeH, (GopMyIupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3HIINIO;

®  mpuobpeTeHHe 00YUArOIIMMHUCS ONbITa PA3HOOOPA3HOH AEATENPHOCTH, IIO3HAHKS U CAMOIO3HAHMS; KITIOYEBBIX HABHIKOB,
UMEIOINX YHHUBEPCATbHOE 3HAUEHHE U PA3INYHBIX BHJIOB AEATEITHHOCTH (HABBIKOB PEIICHHS IMPOOJIeM, HMPHHATHSL
pelieHuii, IOWCKa, aHauM3a Hu o00paboTKM wWHQOpMaIMy, KOMMYHHKAaTHBHBIX HABBIKOB, HAaBBIKOB HW3MEPEHHH,
COTpPYIHUYECTBA, 0€30IIaCHOTO OOpPAIIIEHHNS C BEIIECTBAMHU B IIOBCEAHEBHOM JKHM3HN).

MecTto AMCLMIUIMHBI B CTPYKType 0Opa3oBaTelbHOM mporpammbl: 00meoOpa3oBaTeiabHas
MOJIrOTOBKA, 0a30BbIE€ AUCLUILINHBI.

KosnyecTBO 4acoB Ha 0CBOeHHE MPOrPaMMBbI THCHUTIIHHDI:
MaKCUMaJIbHOU yueOHOW Harpy3ku obydatomierocs 117 4yacos, B TOM duclie:
00s13aTeNTFHON ayIMTOPHOU yueOHOW Harpy3Ku oOydaromierocsi 78 4acos;

CaMOCTOSITETIbHOM paboThl 00yyaromerocs 39 yacos.



2. TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHUS 1O JUCHUITVIMHE «XUMMUSA»

B pamkax ocBoeHHs coiepxaHHUs AUCHUIUIMHBI «XHUMHA», O0ECIeUUBACTCS JOCTIXKEHUE
00yYaroIMUMUCH CIEeIYIOIUX Pe3yIbTaTOB:

® JIMYHOCTHBIX
- POCCHICKYIO TPOKIAHCKYIO UACHTUYHOCTh, TATPUOTH3M, YBOKEHUE K CBOEMY HapOJy, YyBCTBA
OTBETCTBEHHOCTH mepen PoauHo#l, ropaocTd 3a CBOM Kpail, cBoro Poauny, npouuioe u
HACTOsIIEe MHOTOHAIMOHAILHOTO Hapoaa Poccuu, yBakeHHWE TOCYIAapCTBEHHBIX CHMBOJIOB
(repO, dar, rumH);
- TPAKIAHCKYIO TIO3UIINIO, KaK aKTHBHOTO M OTBETCTBEHHOI'O YJICHAa POCCHUUCKOTrO OOIIECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TMpaBa M OOS3aHHOCTH, YBaXaloOIIeT0 3aKOH U
NPaBOMOPSIOK,  OOJIAZAIOMIETO  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPAJUIUOHHBIE HAIlMOHANbHBIE M O0IIEeYeIOBEYeCKEe T'yMaHHCTUYECKUE U
JEMOKPAaTHICCKUE [ICHHOCTH,
- chOpPMHUPOBAHHOCTh OCHOB CaMOPa3BUTHS U CAMOBOCIHMTAHHUA B COOTBETCTBHH C
00IIeYeIOBEUECKUMH TICHHOCTSIMU W HJICAIAMH TPaXKIAHCKOTO OOIIECTBA; TOTOBHOCTH U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;
- HaBBIKM COTPYJIHUYECTBA CO CBEPCTHUKAMH, JIETBbMHU MIIAJIIIETO BO3pacTa, B3POCIBIMH B
00pa30BaTebHOM, O0IIECTBEHHO MOJIE3HON, yUeOHO-UCCIIE0BATEIbCKOM, MPOEKTHOW U JPYIUX
BUJIAX JESTENbHOCTH;
- TOTOBHOCTh U CIIOCOOHOCTh K 00OPa30BaHUIO, B TOM YHCIIE CaMOOOPA30BAHMIO, HA MTPOTHKCHUH
BCEH JKM3HHU; CO3HATEJIbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO0 KakK YCIOBHUIO
yCIIeNIHOM npodecCHOHANBHONW U 00IECTBEHHOM ACITEIbHOCTH;
- OCTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYash SCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIICCTBEHHBIX OTHOIICHHIA,
- OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY U TMICUXOJIOTHYECKOMY
3JI0POBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIFOJICH, YMEHUE OKA3bIBATh MIEPBYIO IOMOIITh;
- cOPMUPOBAHHOCTh HKOJIOTMYECKOTO MBINUICHHS,, TIOHMUMaHUsl BIHUSHUSA COIMAIBHO-
YKOHOMHYECKUX TPOIECCOB HA COCTOSHUE TMPHPOJHON W COIMAILHON CpeIbl, IPpHOOpEeTeHUE
OTIBITa SKOJIOTO-HAIPABICHHOM 1€ TETbHOCTH;

® MeTanpeIMeTHBIX
- - YyMEHHME CaMOCTOSTENBbHO OMNPEAENsATh IEeNU JEeATEIBbHOCTH M COCTaBJISATh IUTaHBI
JESTCIIbHOCTH;  CaMOCTOSITEIBHO ~ OCYIECTBJISATh, KOHTPOJIMPOBATH W  KOPPEKTUPOBATH
JESITENIbHOCTD; MCIIOIb30BaTh BCE BO3MOKHBIE PECYPCHI IS JOCTUKEHHS TMOCTABICHHBIX Ienen
U peayn3aluy TIAHOB JICATEIbHOCTH; BEIONPATH YCIICITHBIC CTPATETHH B PA3IIMIHBIX CUTYAITHSIX;
- yYMEHHE TPOAYKTUBHO OOIIaTbcs M B3aWMOJCWCTBOBATH B MPOIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh TMO3UIMU JIPYTUX YYaCTHHUKOB JAEATeIbHOCTH, 3(PPeKTUBHO
paspeniaTh KOH()IUKTHI,
- BJIaJeHUE HaBbIKAMU [IO3HABATEIBHOM, Yy4eOHO-UCCIIEIOBATENLCKON W MPOEKTHOMN
JESATCIIbHOCTH, HaBBIKAMH  pa3pelieHus Mpo0JieM; CIOCOOHOCTh H  TOTOBHOCTh K
CaMOCTOSITEILHOMY MOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3a/1a4, MPUMEHEHUIO Pa3IMuHbIX
METOJIOB TIO3HAHWS,
- TOTOBHOCTb U CHOCOOHOCTP K CaMOCTOSITENFHOW WH(OpPMAIMOHHO-TI03HABATEIHHON
JIESTCIIbHOCTH, BIIAJICHUC HaBBIKAMH IIOJyYCHHUS HEOOXOJMMON WH(GOpMAIMU W3 ClIoBapen
pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX UH(POPMAINH, KPUTHUECKU
OIICHHBATh W HHTEPIIPETHPOBATh HH(POPMAIIHFIO, ITOTYIACMYI0 U3 PA3TMYHBIX UCTOTHUKOB,;
- YMEHHE HCIIONIb30BaTh CpeACTBa WH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
(manee - MKT) B penieHMH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX W OPraHU3alMOHHBIX 3a7ad C
COOJII0ICHHEM TpeOoBaHUt 3PrOHOMUKH, TEXHUKU 0e30I1acHOCTH, TUTHCHEL,
pecypcocOepeKeHuUsI, MPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301IaCHOCTH;
- YMEHHE ONPEENSITh Ha3HAUCHUE U (PYHKIUU PA3IUYHBIX COITUATBHBIX HHCTUTYTOB;
- YMEHHE CaMOCTOATEJIbHO OLIEHWBATh U MPUHUMATh PEIICHUs, OMPEICNSIONINe CTPATETHIO
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MOBEJICHUS, C YYETOM I'PaKIaHCKUX U HPABCTBEHHBIX LICHHOCTEH;
- BJIAJCHHUE SA3BIKOBBIMU CPEICTBAMHU - YMEHME SICHO, JJOTUYHO M TOYHO M3JIararb CBOKO TOYKY
3pEHUs, UCIIOIB30BaTh aJICKBATHBIE SI3bIKOBBIE CPEICTBA;
- BJIAJICHHC HABBIKAMH IMO3HABATEIHHOU PEIICKCHH KaK OCO3HAHUS COBEPIIACMBIX NEHCTBUN U
MBICITUTEIIbHBIX MTPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHWH, I'PAHMI] CBOETO 3HAHMS M HE3HAHUA,
HOBBIX IIO3HABATEIBHBIX 3a/1a4 U CPEACTB UX JOCTUKEHUS.

® MpeAMETHBIX
- chOpMHUPOBAHHOCTh TPEACTAaBICHUHA O MECTe XHUMHH B COBPEMEHHOW HAy4HOW KapTWHE MHPa,;
MOHUMaHUE POJIM XUMHU B (OPMHPOBAHHU KPYyro3opa U (yHKIHOHANBHOW TPAMOTHOCTH YEIOBEKa IS
peLIeHHs MPaKTHUECKUX 3a/1aY;

-BJIaACHUC OCHOBOITIOJIararoumMmn XUMHUYCCKUMU IIOHATHAMU, TCOPUSAMHU, 3aKOHaMH n
3aKOHOMCPHOCTAMMU; YBEPCHHOC MOJIb30BAHUC XUMHYCCKOU TepMI/IHOHOI‘I/Ief/'I u CHMBOHHKOﬁ;

- BJIaJCHHE OCHOBHBIMH METOAAMH HAy4YHOIO IIO3HAHUS, HCIOJIb3YEeMbIMH B XHMHHU: HaOJIOICHUE,
OTlMCaHKue, MU3MEPEHHE, JKCIIEPUMEHT; yMEHHEe 00pabaThiBaTh, OOBSCHATH PE3yNbTaThbl NMPOBEACHHBIX
OTBITOB M JeNIaTh BBIBOABI, TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSATh METOIbl MO3HAHUS TPH PEIICHUU
MIPaKTUYECKUX 3aJa4;

- ¢(hOpMHUPOBAHHOCTh YMEHHUS aBaTh KOJIMYECTBCHHBIC OLIEHKH M MPOBOIUTH PACUETHI MO0 XUMHUUECKUM
(dhopMysiaM 1 ypaBHEHUSIM;

- BJIaACHUEC NIpaBUJIaMU TEXHUKHU Oe3omacHOCTH IIpH UCIIOJIb30BaAHUN XUMHWYCCKUX BECIICCTB,

- c(OpMHPOBAaHHOCTH COOCTBEHHOMN MO3MLMH [0 OTHOIICHUIO K XUMHYECKOH MHPOPMAIUH, T0TyJaeMOu
U3 Pa3HBIX HCTOYHUKOB,

- I 06yan0H1ch;1 C OIrpaHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA (HpI/I HaJ'II/I‘II/II/I)Z OBJIaJICHUEC
OCHOBHBIMHU JOCTYIIHBIMU METOJAaMU HAYYHOT'O ITO3HAHUA

- JUISL CIIeNbIX M Ca0OBUIALIMX 00yYaromuxcs (MpU HAJMYKMM): OBJaJleHUE MpaBUIIaMU 3allUCH
XUMHUYECKHX (OPMYJT C HCIOJb30BaHMEM pelbe(HO-TOUEUHOH CUCTeMbl 0003HaueHUit
JI. bpaiins.



3. TEMATUYECKHUWM IIJIAH U COJIEP)KAHUE PABOYEM ITPOI'PAMMBI
JUCHUIIVIMHBI «XUMUSA»

KoaunuecTBo AYAUTOPHBIX

M 4acoB
aKCUM
Ne HanMeHoBaHHe Pa3iesioB U Camocrosi
= ajIbHasA Bcero | Teoperu | Jlabopart
TeM/coep:kaHue y4eOHOoro TeabHAs
/i Harpy3sK yeckoe OpHbIe
MaTepuaia 260Ta
a obydene | padoThI P
Paznen 1. Oprannyeckasi XuMusi 50 32 18 14 18
OCHOBHbBIE TOHATHA  OPraHMYeCKOM 8 4 4 4
XHMHHU " Teopust CTPOeHHs
OpPraHM4YecKHX COeIMHEHMIT
1 | Ilpeamer oOpraHMYecKOH XHMHH. 2 2 2
OCHOBHBIC  TIOJIOXKEHHUSI  TEOPHUHU
XHMHYECKOTO CTPOCHUS
OpraHUYecKuX coeauHeHud A.M.
Bytneposa
2 | Kmaccudwukarus OpPTaHUYECKUX 2 2 2
COEIMHEHH. ITonsTne 0
(YHKIIMOHAIEHO TPYIIIBI
Camocmoamenvras paboma. 4 4
Brinonnenue ynpaxxHeHUN
YriaeBonopoabl W MX  NPHPOJIHBIE 17 12 8 4 )
HCTOYHHKH
3 | AnkaHsbl 2 2 2
AJnkeHbl. AKagueHBbl U KayqyKH 2 2 2
5 | AnkuHBL. ApeHbl 2 2 2
6 | Jlabopamopnass ~ paboma  Nel. 2 2 2
[lony4yenue 3TuiIeHA U U3yUYEHHUE €TI0
CBOICTB
7 | Jlabopamopnaa  paboma  Nel. 2 2 2
IIpuponnsie HCTOYHUKU
YIIIEBOJOPOIOB
8 | OboOumieHne 1O  yrJIEBOJOPOAAM. 2 2 2
Haxoxnenue MOJIEKYJIIPHOU
(OpMyIIbI OPraHUYECcKOTO BEIECTBA
Camocmosmenvhas paboma. 5 5
Brinonuenue YIPAKHEHUI,
penieHue pacdeTHbIX 3aj1ad,
TBOPYECKOTI'O 331aHUs
Kuciaopoaconep:kaiue opraHuveckue 12 8 2 6 4

COCIMHCHHUSA




9 | Jlabopamopuas ~ paboma  Ne3. 2 2 2
CpoiictBa cnupToB, (¢eHona u
QJIBJCTHIOB
10 | Jlabopamoprnas ~ paboma  Ned. 2 2 2
CBoiicTBa KApOOHOBBIX KHCIOT
11 | Cnoxuble 3QHUPHI U HKUPBI 2 2 2
12 | Jlabopamopras ~ paboma  Nej. 2 2 2
CBoiicTBa yrieBoJ0B
Camocmosmenvhas paboma. 4 4
BrinonHenve ynpaxHeHUH,
TBOPYECKOTO 33JJaHUs
AMHIHOKHCJIOTHI U 0€JIKH 13 8 4 4 5
13 | AmunHokucnoThl. benku 2 2 2
14 | Jlabopamoprnas ~ paboma  Ne6. 2 2 2
CoiicTBa OENIKOB
15 | Jlabopamoprass ~ paboma  Ne7. 2 2 2
Hccnenosanue CBONCTB
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH
16 | KonrponsHast pabora TO pazaeny 2 2 2
«OpraHuyeckas XUMUS.
Camocmosmenvras paboma. 5 5
Brinonnenue YIPKHEHUM,
TBOPYECKOTO 33JJaHUs
Paznen 2. TeopeTudeckue OCHOBBI 65 44 34 10 21
XHUMHH
CTtpoeHue BenecTBa 20 12 12 8
17 | CoBpemMeHHass MoOzENb CTPOCHHUS 2 2 2
aToma
18 | Ilepuomnueckas cucremMa 2 2 2
XUMHUYECKUX 3JIEMEHTORB J.N.
MenpeneeBa. ®OU3NYECKUM CMBICI
Ilepuonnueckoro  3akona  JI.W.
Meneneena
19 Bungpl XuMuueckou CBA3U. THIBI 2 2 2
KPUCTAIUTHYECKUX PEIIETOK
20 | Hucnepcusie CHUCTEMBI. 2 2 2
KomnmonnHeie pacTBOpEIL.
21 | O0beMHass ®  MaccoBast  JOJA 2 2 2
KOMIIOHEHTOB CMECH
22 | Vcrunnbie pactBopbl. OnpeneneHue 2 2 2
MaccoBOW JIONIM  PacTBOPEHHOTO
BEIIeCTBa
Camocmosmenvhas paboma. 8 8
Brinonnenue YIpaXXHEHU
Pemenwne pacueTHBIX 33124
XuMHYecKHe peakun 20 14 8 6 6




23 | Knaccuduxarus XUMHYCCKUX 2 2
peakuui
24 | OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIC 2 2
peakiuu
25 | Jlabopamopnas ~ paboma  NeS. 2 2
I'mpponuns coneit pa3IMuHOro TUIA
26 | DueKTponMTUYECKAas TUCCOIUAITHS 2 2
27 | Jlabopamopnas ~ paboma  Ne9. 2 2
Peakimu  woHHOrO OOMEHa B
pacTBOpax JICKTPOIUTOB
28 | OOGpaTUMOCTb peaxuuii. 2 2
XUMHUYECKOE paBHOBECHE U €ro
CMeLIeHUe nox JeHCTBUEM
Pa3IUYHBIX (PaKTOPOB
29 | Jlabopamopnas  paboma  Nel(. 2 2
HccnenoBanue BIHUSHUS Pa3THIHBIX
(hakTOPOB Ha CKOPOCTh XUMHUECKOM
peakiuu
Camocmosmenvhas paboma. 6
Pemenue  3agad,  BBINOJHCHUE
yIpaXXHCHUH, TBOPUECKOTO 3a1aHUS
MeTa/uIbl U HEMETAIbI 16 12
30 | CgoiicTBa IPOCTHIX BEIIECTB - 2 2
METAaJIOB
31 | Jlabopamopuas paboma 2 2
Nel]. CBoHCTBa COe JUHEHUN
xKenesa
32 | CpoiicTBa TPOCTBIX BEHIECTB - 2 2
HEMETAIJIOB
33 | Jlabopamopuas ~ paboma  Nel2. 2 2
CBoOICTBa COeUHEHNI HEMETALIOB
34 | Koppo3usi MeTayuioB. DJIeKTPOIN3 2 2
35 | KourponbHas paboTa 1o paszieny 2 2
«Teopernueckre OCHOBBI XUMUN»
CamocmosmenvHas paboma. 4
Pemenne 3amad, BBINOJTHEHHUE
YIPaKHEHUI
XuMuA U )KU3Hb 9 6
36 | Hayunble MeTOABI T[O3HAHUS B 2 2
XUMUU. XUMUSA U 310POBbE
37 | XuMus B TOBCEIHEBHON KH3HM. 2
XUMUS ¥ CETCKOE XO03SHCTBO 2
38 | Xumuss M dHepreTMka. XuMHS B 2 2
CTPOUTENLCTBE
Camocmosmenvhas paboma. 3

Brimonnenue TBOPYECKOIr'o 3a1aHusA




39 | AuddepeHuupoBaHHbIN 3a4eT 2 2 2

Bcero 117 78 54 24 39

OcBoeHHE IUCHUIUIMHBI MOXET OBITh pEalM30BaHO C MNPUMEHEHHEM 3JEKTPOHHOTO OOy4YeHHS,
JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTWH B COOTBETCTBHH ¢ IlomokeHHEM O TNPUMEHEHHH
ANIEKTPOHHOTO  OOydYeHHMS, JWCTAHIMOHHBIX OO0pa30BaTENBHBIX TEXHOJOTMH TPH  pealn3aluu
00pa3oBaTelbHBIX I[POrpaMMaM CpPEIHEro MHpo(ecCHOHAIbHOrO  00pa30oBaHMsA, YTBEPXKIEHHOIO
npencenareneM yaeHoro copera PI'bOY BO «YI'TVY».
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4. YCJIOBUS PEAJIM3ALIUA PABOYEM ITPOI'PAMMBI JUCIHUITJINHBI
«XHUMMUSA»

4.1. Tpe6oBaHHMs1 K MUHUMAJIBHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecredeHHI0

Peanuzanus paGoueil mporpammbl JUCHUILUIMHBI TpeOyeT Hamuuusl y4eOHOro xabuHeTa
XUMHUYECKHUX AUCLHUILINH; JJA0OpaTOPUU XUMUHU.

OcHaileHHOCTh Y4yeOHOro kaOWHEeTa: Moca/louHble MecTa I oOydaromuxcs, pabouee
MECTO MpenoJaBaTes, MPOEeKTOp, MHTEPAKTUBHAS JOCKa, HOYTOYKH, Ta00paTOpHbIE CTEH/bI s
MPAKTUYECKUX pabOT, CIPABOYHbBIE CTEH/IbI, yU€OHO - METOAMYECKast TOKYMEHTaLUS.

OcHameHHOCTh J1a00paTOpUN XUMHUH: TIOCAIOYHBIE MECTa JIJIsl 00YYarOIIUXCsl, BBITSHKHbIC
mikadbl, mWKadppl A7 PEareHTOB C BBITSHKKOW, KA CTEKISIHHBINA JIJISI XMMHUYECKON MOCYIbl U
JIOKYMEHTOB, CTOJIbI OCTPOBHBIE, CTOJIbI IPHUCTEHHBIE, CTOJ IIpernojaBaTess, ammnapar A
peKTUu(UKALNUU, CTOJBI TUTPOBAIbHBIE, CTOJ JIJIsl BECOB, MOMKH, HOYTOYK, JJabopaTopHas ocyaa,
NpoOMpPKH, TUIAHIIEThI, Oymara WHAWKAaTOpHas, Oymara (uibTpoBalbHAs, CIIMYKH, TaOIHIIA
MenneneeBa, Tabnuia pacCTBOPUMOCTH, IITATUB JJI IPOOUPOK, KOJUIEKIIHUS BOJIOKOH, KOJIJICKIUS
IUIaCTMAcC, ITUIMTKA diieKkTpuueckas, PH-merp, mpubop ansi u3ydeHHS CKOPOCTH pEaKIHH,
BOJIsIHAs OaHsl, UMb, He(Th cbipast, KoyeKkius «[IpoaykTel HeQTenepepaboTKM, KOIISKIUs
«KameHHbIH  yronb», CTEKISHHBbIE MalO4YKH, TIa300TBOJHAs TpyOKa €O CTEKISIHHBIM
HAKOHEYHUKOM, Kojba Biopia, konObsl KOHHMYECKUE, TATUB JIA0OPATOPHBINA, PEAKTUBBI: CIUPT
ATUJIOBBIM, cepa AJIEeMEHTapHasl, HaTpusl Cylb(pua, HaTpus CyJIb(PUT, pacTBOp Hoda, MEPEKUCH
BOJIOPOJIa, KUCJIOTa a30THASA, KHCIIOTA CepHasi, POJIOHUT KaJlusl, MarHUi, IMHK, JKel1e30, y4eOHO —
MeTOuYECKasi JOKyMEHTALIUS.

4.2. NudopmanuoHHoe odecrieyenne 00ydeHust
IlepeyeHp pekoMeHAyeMbIX y4eOHBIX H3/aHUM, VIHTepHEeT-pecypcoB, IOMOIHUTEIBHON
JUTEPaTyphI
OcCHOBHBIC HCTOYHUKH:
e boromonosa, 1. B. Heoprannueckas xumus : yueOHoe mocobue / U. B. Boromornosa. -
Mocksa : TH®PA-M, 2021. - 336 c. : un. - (ITPO®Uns). - ISBN 978-5-98281-187-5. -
Tekcr : anexTponnsid. - URL: https://znanium.com/catalog/product/1362442

e [lenuna, B. U. Oprannueckas xumus : yaedHoe nocodue s CIIO / B. U. Ilenuna, O. 1O.
Adanacnena, O. B. JlaBpentseBa. — CapatoB : [IpodobpazoBanne, 2021. — 136 ¢. — ISBN
978-5-4488-1241-5. — Tekct : DNEKTPOHHBIA // DIEKTPOHHBIM pecypc MTHPPOBOIA
obpaszoBarenbHoii  cpenbl CIIO  PROFo6Opa3oBanme  :  [caiit]. —  URL:
https://profspo.ru/books/106839

e bpriTkoBa, A. /. O6mas u Heopranndeckas xumus : npaktukym st CI1O / A. J1. BpbiTkosa.
— Capartos : [IpodobOpaszoBanne, 2020. — 124 c. — ISBN 978-5-4488-0687-2. — Tekcr :
AJIEKTPOHHBIA //  DneKkTpoHHBIH pecypc uudpoBoii oOpasoBarenbHoi cpeasl  CIIO
PROFob6pa3zoanue : [caiit]. — URL: https://profspo.ru/books/92126

e bomneipeBa, O. W. Xumus : 3anaunuk ns CI1O / O. U. bonneipea, O. I1. Kymnapesa, I1. A.
ITonomapeBa. — Caparos : [IpodobpazoBanue, 2020. — 140 c. — ISBN 978-5-4488-0595-
0. — TekcT : 2JeKTPOHHBIA // DIEKTPOHHBIN pecypc MUPPOBOH 00pa30BaTEIHHONU CPEIIbI
CIIO PROFob6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/92199

e Jlyneiiko, T. I'. Xumusa : yueOnuk mis CIIO / T. I'. Jlyneiiko, O. B. [a6m0, E. A.
PemrernukoBa. — CapatoB, Mocksa : [IpodobOpazoBanue, Aii [Tu Ap Menua, 2020. — 308
c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekct : »dyekTpoHHBIH //
DOneKkTpoHHBIN pecypc 1mdposoit obpazoBarenpHOM cpeasl CIIO PROFo6pazoBanue :
[caiit]. — URL.: https://profspo.ru/books/94217

JlonoTHUTeIbHbIE UCTOYHUKH |

CrenanoBa, A. K. Xumus. O6mas u Heopranudeckast Xumusi. OpraHuuecKkast XuMust JUIst

CHEIUATLHOCTEH TEXHUUYECKOTO MPOQHUIIS : METOIMYECKHUE YKa3aHUs K JJaOopaTOpHBIM paboTam /
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A. K. CrenanoBa ; YXTUHCKHI TOCYJapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET,
WupycTpuanbHblii KHCTUTYT (CpeaHero npoheccuoHaabHOro o0pa3oBanust). — YxTa : U3n-Bo
Y XTHHCKOI0 roCy1apCTBEHHOI0 TEXHUYECKOro yHuBepcurera, 2021. — 40 c. — Tekct
(BusyanbHblit). Tekcr : HenocpeactBennsie. http://lib.ugtu.net/book/41729/
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5. XAPAKTEPUCTUKA U KOHTPO.JIb OCHOBHBLIX BUJIOB YUEBHOI

JAEATEJIBHOCTH 110 JUCHUIIJIMHE «XUMUSA»

Conep:xanue XapakTepucTHKA OCHOBHBIX @opMbI M METOABI KOHTPOJIS H
o0y4YeHust BH/IOB Y4eOHO eI TeJIbHOCTH | OIEHKH Pe3yJbTATOB 00y4eHHSs
o0y4arommuxcs (Ha ypoBHe
yueOHBIX J1eiicTBHI)
Baxneiimme YMeHue naBath onpenesieHue u Bxoonoti konmpons.
XUMHYECKHe OIIEPUPOBATH CIIEIYIOMIMMHU XH- .
NOHSATHS MUYECKUMU TIOHATHIMH: OCHKA TECTOBBIX Sa/IaHuH
BEIECTBO, XMMUUYCCKUH 3JIEMEHT, | OIeHKA PEIIeHHUs PACUETHBIX
aToM, MOJIEKYJIa, OTHOCUTENBHBIE | 3aj1av.
aTOMHasl ¥ MOJIEKYJISIPHAs MacCHl, 5
UOH, aJJIOTPOIIUS, H30TOIIbI, Texyuuut konmpons:
XUMHUICCKas CBA3b, OIICHKA TECTOBBIX 3aJIaHUMH,
AIIEKTPOOTPHUIIATETHHOCTD,
BACHTHOCTD, CTEIICHD OLICHKA PELIEHUS PACYETHBIX
T y——— 3aj1a4, OIleHKa Pe3yJIbTaTOB U
MOJIEKYJIAPHOTO 1 or4era J1IabOPATOPHOIrO 3aHSITHUSL.
HCMOJICKYJIIPHOTO CTPOCHNA, Pyb6esicnvlii Konmpoib: OUCHKA
PaCTBOPRI, SJICKTPOIIAT U TECTOBBIX 3aJIaHHM, OIICHKA
HESJICKTPOJINT, PEIICHUS PaCYETHBIX 3a/ad.
DIIEKTPOITUTHIECKAS
JUICCOMHALIIS, OKHCITHTENb I TIpomedicymounulii KOHMpPOLb NO
BOCCTAHOBHTEITh, OKHCICHHE 1 oucyuniune: OreHKa TECTOBBIX
BOCCTaHOBJICHHE, TEIIIOBOI 3a/IaHAH, OLIEHKA PEIIeHHS
3¢ dexT peakiyu, CKOPOCTh pacuCTHBIX 3a/1ad
XUMHUYECKON peaKIlnu, KaTasus,
XHMHYECKOE paBHOBECHE,
YIJIEPOIHBIN CKEIET,
GbyHKIIMOHATIBHAS TPYIINA,
HU30MEpHsi, TOMOJIOTHsI
OcCHOBHBIE dopMyIMpPOBaHKE 3aKOHOB Bxoowoti konmpons: OleHKa
3aKOHBI COXpaHEHHsI MacChl BEIIECTB U TECTOBBIX 3aIaHUIA.
XHMHH [IOCTOSIHCTBA COCTAaBa BEIIECTB.

YcTaHOBKa MPUYHHHO-
CJIIEZICTBEHHOM CBSA3U MEXKITY
COJIep>)KaHUEM ITUX 3aKOHOB H
HAaIITMCAHHUECM XUMHWYCCKUX
(dbopMyn U ypaBHEHUH.
YcTaHOBKa DBOIIOIIMOHHON
CYIITHOCTH MEHENEEBCKON 1
COBPEMEHHOM (OPMYITUPOBOK
nepuoandeckoro 3akona J[. 1.
Meunneneesa. O0bsicHEHNE

Texywuii KOHMpPOb: OLIEHKA
TECTOBBIX 3a/IaHUI

Pybesxcnbiti konmpons: olieHKa
TECTOBBIX 3a/IaHUI
TIpomesxcymounolii KOHMpPoOL NO
oucyuniuxe: OEHKa TECTOBBIX
3aaHUN.
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(hU3HUECKOTO CMBICTA
CUMBOJIUKH [TEPUOTUIECKON
TAOJUIIBI XUMHUYECKHIX JJIEMEHTOB
1. 1. MenneneeBa (HOMEpoB
3JIEMEHTA, IEpU0/1a, TPYIIIIbI) U
yCTaHOBKA MPUYUHHO-
CJIIEJACTBEHHOM CBA3U MEXKIY
CTpOEHHEM aToMa U
3aKOHOMEPHOCTSMH U3MEHEHUS
CBOIMCTB 2JIEMEHTOB U
00pa30BaHHBIX HMH BEIIECTB B
Nepuoax u rpyrmnax.
XapakTepucTUKa IEMEHTOB
MaJIbIX U OOJIBIIMX TIEPHUOJIOB TIO
UX TIOJIO)KCHHIO B
[Tepunonnueckoii cucreme /1. U.
Menneneena

OcHoOBHBIE TeopuMn
XUMUH

VYcraHoBKa 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX BELIECTB OT CTpOE-
HUS aTOMOB 00pa3yroIIMNX UX
XUMHUYECKUX JIEMEHTOB.
XapakTepucTrKa BaKHEHIINX
TUIOB XUMUYECKUX CBS3EH U
OTHOCHUTEIIBHOCTHU TOU
THUIIOJIOTUH.

OOBbsicHeHHE 3aBUCMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa
U CTPOEHUSI KPUCTAIIIMYECKUX
pELIETOK.

DopmMyIMPOBKA OCHOBHBIX
ITOJIOKEHUN TEOPHUH
AJIEKTPOJIUTUYECKON
JUCCOIIMAIMU U XapaKTEPUCTHKA
B CBETE DTOM TEOPUHU CBOWCTB
OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAVHECHUM.
DopMyIHMPOBKA OCHOBHBIX
MOJIOKEHUN TEOPUU
XUMHUYECKOTO CTPOCHHUS
OPraHUYEeCKUX COCIUHEHUH U
XapaKTepPHUCTUKA B CBETE ITOM
TEOPUH CBOWCTB OCHOBHBIX
KJIACCOB OPraHNYECKHUX
COCIMHEHUI

Bxoonoti konmponw: onieHKa
TECTOBBIX 3aJaHUIA.

Texywuii KOHMpPOAbL: OLICHKA
TECTOBBIX 3aJlaHUM, OIICHKA
pe3yabTaTOB U OTUETA
71a60pPaTOPHOTO 3aHSTHSI.

Pybesxcnviti konmpons: onieHKa
TECTOBBIX 3aJaHUM.

Ilpomesrxcymounwlii KOHMpPOL NO
oucyunnuxe: OEHKa TECTOBBIX
3a/IaHMI.

Baxueiiue
BellecTBa
U MaTepuaJibl

XapakTepucTrKa COCTaBa,
CTPOEHUSI, CBOVCTB, ITOJYUYECHHS U
MPUMEHEHUS BaKHEUIIINX
METaJJIOB M UX COCAUHEHUH,
KOpPpO3HsI METAJIJIOB.
XapakTepuCTHKA COCTaBA,
CTPOEHUS, CBOMCTB, MOJTYYCHHS U

Bxoonoti koumponw: olieHKa
TECTOBBIX 3aJIaHUH.

Texywuii KOHMpPOAbL: OLICHKA
TECTOBBIX 3aJJaHUM, OIICHKA
pe3yJIbTaTOB U OTYETA
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IIPUMEHEHHUS] BAXKHEUIINX
HEMETAJIJIOB U UX COCTUHEHUH.
XapakTepucTrKa COCTaBa,
CTpOCHHUSI, CBONCTB, MOTYYCHUS U
IIPUMEHEHHUS] BAXKHEUIINX
KJIACCOB YTJIEBOIOPOIOB
(ankaHOB, ITUKJIOATKAHOB,
QJIKEHOB, AJIKUHOB, apEHOB) U UX
HanboJiee 3HAYUMBIX B
HapOJHOXO3SUCTBEHHOM IUIaHE
MpeACcTaBUTENeH. AHAIOTMYHAS
XapaKTepUCTHKA BAXKHEUIITUX
MPECTaBUTEINICH IPYTHX KJIACCOB
OpPTaHMYECKUX COCAMHECHMIA:
METaHOJIa ¥ STAHOJIA, CIIOKHBIX
3(UpOB, KUPOB, MbLI,
abIeruI0B (POpMaITbICTH/IOB
aleTalbJIeTU/1a), KETOHOB
(arreToHa), KapOOHOBBIX KHUCJIOT
(YKCYCHOM KHCIIOTHI),
MOHOCaXapHuI0B (TIFOKO3BI),
JucaxapuioB (caxaposbl),
MoJiucaxapuaoB (Kpaxmana u
LIEJUTIOJIO3BI ), AaHUJIMHA,
aMHMHOKUCIIOT, OEIIKOB,
WCKYCCTBEHHBIX U
CHUHTETHYECKUX BOJIOKOH,
Kay4yKOB, TJIACTMACC

71a00paTOPHOTO 3aHSATHSI.

Pyb6esicnuiii koumpons. oueHka
TECTOBBIX 3aJIaHUH.

Tlpomesxcymounvlii KOHMpPoL NO
oucyuniuxe: OLeHKa TECTOBBIX
3aaHUN.

XuMH4YeCcKH il
SA3BIK
M CUMBOJIMKA

Wcnonb3oBanue B yueOHOU U
npodeccnoHanbHOM
NEeSATeTbHOCTH XUMUYECKUX
TEPMUHOB U CUMBOJIUKH.
HazBanue n3yueHHbIX BEIIECTB
110 TPUBHAIBHOW WUITU
MEXIyHapOAHOM HOMEHKIIAType
Y OTPaKEHUE COCTaBa ATUX
COEAMHEHHUH C TOMOLIBIO
XUMUYECKUX (HOPMYII.
OTpakeHre XUMHYECKUX
MIPOLIECCOB C MTOMOIIBIO
YpPaBHEHUN XUMUYECKUX
peaKkuuid.

Bxoonoti koumponw: olieHKa
TECTOBLIX 3aJaHUM.

Texywuti Konmponn.

OIICHKA TCCTOBBIX 3aI[aHPII>i,
OIICHKA PCIICHUA PACUCTHBIX
3ala4, OLICHKA PE3yJIbTaTOB U
OoT4cCTa JIaGOpaTOpHOI‘O 3aHATUA.

Pyb6eorcnviii koumponws: oneHKa
TECTOBBIX 3aJIaHUH.

IIpomesicymounuiii KOHMpPOIbL NO
oucyuniune: OlieHKa TECTOBBIX
3a/IaHMi, OLlEHKa pelIeHus
pacyeTHBIX 3a]1ay.

XuMmuuyeckue
peakuumn

OObscHEHUE CYITHOCTU
XMMHUUYECKUX TPOLIECCOB.
Knaccuukanus xumuaeckux
peakuil o pa3InyHbIM
MIPU3HAKAM: YUCITY ¥ COCTaBY
IIPOJYKTOB U PEAreHTOB,
TerI0BoMY b dexTy,

Bxoonoti koumponw: olieHKa
TECTOBBIX 3aJIaHUH.

Texywuii KOHMpPOAL: OLICHKA
TECTOBBIX 3aJJaHUM, OIICHKA
pe3yJIbTaTOB U OTYETA
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HaNpaBJICHUIO, (a3e, HATUIHIO
KaTajan3aTopa, U3MEHEHHIO
CTCIICHEH OKHMCIICHUS JIEMECHTOB,
00pa3yoIux BelIecTBa.
YcTaHoBKa MPU3HAKOB OOIIETO U
Pa3IMYHOTO B TUIIOJIOTHH
peakuui 11 HEOPraHUYECKOU U
OpPraHUYECKO XUMUHU.
Knaccudukanus BemecTs u
MIPOLIECCOB C TOYKH 3PEHUS
OKHUCJICHUSI-BOCCTAHOBJICHUSI.
CocraBieHue ypaBHEHUH
peaKkuuii C MOMOILBI METO1a
ANEKTPOHHOTO OanaHca.
OO0bsicHeHHE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU peaKIuu
Y TIOJIO’)KEHUST XUMHYECKOTO
PaBHOBECHSI OT Pa3INIHBIX
(hakTOpOB

1a00paTOPHOTO 3aHSTHSI.

Pyb6esicnuiii koumpons. oueHka
TECTOBBIX 3aJIaHUH.

Tlpomesxcymounvlii KOHMpPoL NO
oucyuniuxe: OLeHKa TECTOBBIX
3aJaHUuN

XnuMu4eckui BrinmonHenne xuMu4ueckoro Texywuii KOHMpPOAL: OLICHKA
IKCIICPUMEHT OKCIICPUMCHTA B IIOJIHOM pe3ynbTaTOB M OTYETA
COOTBETCTBUH C ITPaBUIIAMU 11aGOPaTOPHOTO 3aHSTHS
0Ee30IaCHOCTH.
Hab6monenue, hukcanus u
OTHCaHUE Pe3yJIbTaTOB
MIPOBEACHHOTO SKCIIEPUMEHTA
XumMnueckast [IpoBenenune caMoCTOATENBHOTO | Texyuuil KOHmpOoab: OUECHKA
uHdopmanus IMOMCKAa XUMHYCCKOI pPe3yIabTAaTOB BHITIOJIHEHHOTO
MH(OPMALHH C UCIIONB30BAHUEM | TROPYECKOTO 33 [aHHS.
Pa3IMYHBIX HCTOYHUKOB
(HAYIHO-TIOMYIIAPHBIX M3anmi, | FY0edcHbiil KOHmpob: OLCHKA
KOMITBIOTEPHBIX 0a3 JaHHbIX, pE3yIbTATOB BBHIIIOJIHEHHOTO
pecypcoB UnTepHeTa). TBOPYECKOTO 33JIaHUS
Hcnonp30BaHre KOMIBIOTEPHBIX
TEXHOJIOTHH [ 00pabOTKH 1
nepeaadyd XuMUYECKON
nH(popMaluy u ee
MPEACTABICHUS B Pa3IUYHBIX
hopmax
Pacuerni 1o | YCTaHOBKA 3aBUCUMOCTH MEXKIY | BX0OHOU KOHMpPOIb: OTICHKA
XUMH4YECCKUM KaueCTBEHHOHU U penieHus pacyeTHBIX 3aJay.
dpopmyaam U | KOJIMYECTBEHHOM CTOPOHAMHU 3
ypaBHEHHSAM XHMHUYECKUX OOBEKTOB H Texywuii konmponb: OUEHKa

nporeccoB. Pemienne pacueTHbIX
337249 TI0 XUMUIECKUM
(dbopmynaM U ypaBHEHHUSIM

peIICHNA PAaCUYCTHBIX 3a1a4

Pybesxcnbiti konmpons: olieHKa
pelIeHusl pacueTHbIX 3a7a4

Tlpomesxcymounolii KOHMpPOL NO
oucyuniuxe: OUeHKa PeleHUs
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PACUCTHBIX 3aaa4

MpoduabHoe |
npogeccuoHaIbLHO
3HAYUMoe
cojepKaHue

OOBsACHECHNE XUMHYECKHX
SIBJICHUH, TIPOMCXO/ISIINX B
npupoie, ObITY ¥ Ha
MIPOU3BO/ICTBE.

Onpenenenre BO3MOKHOCTEM
MPOTEKAHUS XUMHYECKUX
MPEBPAIICHUI B Pa3TMYHBIX
YCIIOBHSIX.

ColnroeHue mpaBuI
9KOJIOTUYECKH TPAaMOTHOTO
MOBEJICHUS B OKPY KaroLen
cpene, CelIbCKOM X0351CTBE.
OlLieHKa BIUSHAS XUMUYECKOTO
3arpsi3HEHUS OKPY KaroIen
Cpelbl Ha OPraHu3M YeJIOBeKa 1
JPYTHUE KUBBIE OPTaHU3MBI.
CobiroieHue npaBui
0e3omacHOro 0OpaIeHus ¢
TOPIOYMMH M TOKCUIHBIMHU
BEILIECTBAMH, JTAOOPATOPHBIM
obopynoBanuem. [loaroroska
pPacTBOPOB 3aJaHHOM
KOHIIEHTPAIIMU B OBITY U Ha MPO-
n3BojicTBe. Kputnueckas ornenka
JIOCTOBEPHOCTH XUMHYECKON
nH(pOpMaIINHY, TTOCTYMAIOIIEH U3
pPa3HBIX UCTOYHUKOB

Texywuti kKoHmpoav. OLEHKA
TECTOBBIX 3a/laHui

OIICHKA PE3yJIbTATOB U OTYETA
71a00paTOPHOTO 3aHSTHSL.

Pyb6esrcnuiii koumpons. oueHka
TECTOBBIX 3aJlaHUM, OIICHKA
pENICHUs pacueTHBIX 3aad.

Tlpomesxcymounolii KOHmMpob No
oucyuniuxe: OEHKa TECTOBBIX
3a/laHuH, OIlEHKa PeleHUs
pacueTHBIX 3aj1a4, OLIEHKa
pPe3yIabTAaTOB BHIIIOJHEHHOTO
TBOPYECKOTO 33JIaHUS
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