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1. OBIIAS XAPAKTEPUCTHUKA PABOYEMN IPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHOM

1.1. Mecro MCHMIUIMHBI B  CTPYKTYpe  OCHOBHOH  Npo(ecCHOHAIbLHOM
0o0pa3oBaTe/IbHOW NMPOrPaMMbl

OOmeoOpa3oBaTenbHas  JUCHUIUIMHA  «XWMHSD»  SBISETCS  00s3aTENbHON  YacThIO
00111e00pa30BaTeIbHOrO IMHKJIa 00pa3oBaTeIbHOW mporpaMMmbl B cooTBeTcTBUH ¢ PI'OC 1o
CHEINAJIBHOCTH.

1.2. lean u niiaHupyemMble pe3yabTAThl 0CBOCHHS AUCIHUIIHHBI:

1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

CopepxaHue MporpaMMbl 00IIE00pa30BaTENBHON JAUCIUILIMHBI «XUMHUS» HAMPABICHO Ha
JTOCTHKEHHUE CIEAYIONUX LeJIei:

— (GopMUpOBaHHME CHCTEMbl XHMHUYECKUX 3HAHMM Kak BaKHEHIIeH cocTaBisfomen
€CTeCTBEHHO-HAYyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIOYEBbIE MOHSTHUS,
dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XHMMHH, OCBOCHUE S3bIKa HAYKH, YCBOGHHWE M TOHUMAaHUE
CYILIIHOCTHU JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX
Pa3BUTHUA U CTAHOBJICHUS;

— (opmupoBaHue U pa3BUTHUE NPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHYECKHX peakiuil, HEOOXOAMMBIX sl MPHOOpETEeHUs YMEHHH OpPHUEHTHPOBATHCS B MHUPE
BEIIIECTB U XMMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON M IMOBCEIHEBHOM
KU3HU;

— pa3BUTHE YMEHHM M CHOCOOOB JIEATEIbHOCTH, CBA3aHHBIX C HAONIOJEHUEM U
OOBSICHEHHEM XUMHYECKOTO SKCIIEPUMEHTa, COONIOJEHHEM IpaBHJ OE30MaCHOTO OOpaIIeHUs C
BEIIIECTBAMH.

3agauu AMCHMILIMHBI:

1) chopMUpOBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHYECKHUX MPOIECCOB
U SBJIICHHM B OKPY’KaIOIIEHW Cpele, a TaKKe MX CBA3b C LEJIOCTHOW HAYYHOM KapTUHOW MHUpa H
JPYTUMHU €CTECTBEHHBIMU HAYKAMM;

2) Pa3BUTh YMEHUSI COCTABIIATH (DOPMYJIbI HEOPTAHUUECKUX U OPTaHUYECKHUX BEIECTB,
YpaBHEHUS XHUMHUYECKHUX peaKlUui, OOBICHATH HX CMBICI, HWHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HaBBIKH MIPOBEACHUS MPOCTEUIINX XUMHUYECKUX
OKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUNA C COOJIIOJICHHEM TIpaBWiI 0O€30MacHOr0 OOpaimieHust ¢
BeIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh yMEHUS HaXOAWTb, AHAIU3UPOBATH M HCIHOJB30BaTh HH(OpMaLHIO
XUMHYECKOTO XapakTepa W3 pPa3IMYHBIX HH(POPMAIMOHHBIX HCTOYHHKOB, BKIIIOYas Y4YeOHYIO
JTUTEPATypPy, HAyIHBIC MTyOJIUKAIIUU U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS MPOTHO3HPOBATh TOCTENCTBUS CBOEH JCSITENBHOCTH H
XUMUYECKUX TPHUPOJHBIX, OBITOBBIX M TMPOU3BOJCTBEHHBIX IMPOIECCOB, YUYUTHIBAS BO3MOKHBIE
HKOJIOTUYECKUE U COIIMAIbHBIE BO3ICUCTBUS;

6) chopMupoBaTh TMOHUMAHHE 3HAYMMOCTH JOCTIDKCHHH XWMHUYECKOW HAyKd |
TEXHOJOTHI Ui pa3BUTHs COLMATBHOW M TPOU3BOJACTBEHHOW cdep ¢ yMEHHEM MPUBOAUTH
MPUMEPHI UX TPUMEHEHUS B PA3IUYHBIX chepax KU3HHU.

OMpII0

1.2.2. Ilnanupyembie pe3yJbTAaThl OCBOEHHSI 001I€00pPa30BATEILHONM JUCUMILIMHbBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme xommerennuu (nanee — OK) u mpodeccuonanpubie kKommereHuun (nainee — I1K)
OI'OC CIIO B COOTHECEHUHU € JIMYHOCTHBIMH, METAMPEIMETHBIMU U MPEIMETHBIMU PE3yJIbTaTaAMU
00yuenust 6azoBoro ypoBHs (nanee — [[P6) ®I'OC COO npencraBieHbl B TaOJIHIIE:



Tab6muna 1 — Ilnaun

yeMbI€ Pe3yJIbTaThl OCBOSHUS 00IIe00pa30BaTEIbHON JUCIIUILITMHBI

Koa n
HaHMeHOBaHHe
(opmupyembIx
KOMIIEeTeHI M ii

l'[.nalmpyeMble PeE3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo0mue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupath
CIIOCOOBI peLIeHuUs
3a7a4
npodeccroHanbHON
NeSITeIbHOCTH,
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

JInyHOCTHBIE Pe3yJIbTATHI 10KHBI 0TPAKATH B YACTH:
TPY/AOBOI0 BOCITUTAHUA:
- TOTOBHOCTh K
TPYIOJIO0HE;

- TOTOBHOCTh K AKTUBHOH JIEATEIBHOCTH TEXHOJIOTHYECCKOH H
COLIMAJILHOM HANPaBICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, IJIAHUPOBATH
¥ CAMOCTOSITEIILHO BBITIOJHATE TAKYO JICATCIHbHOCTS;

- WHTEpPEC K Pa3InuHbIM chepam nmpoPecCHOHATBHON JIeITeILHOCTH.

OCO3HaHHUEC OCHHOCTH

TPYLY, MacTepCTBa,

MeTtanpeameTHble pe3yJibTaThl JOJIKHBI 0TpPaXKaTh:
OBiaseHue  YHUBEPCAJIbHLIMU  YYeOHBIMH  MO3HABATEJbHBIMH
JelCTBUSIMM

a) 0a30BbIe JJOTHYECKHE JIeHCTBHS:

- CaMOCTOSITENIbHO (HOPMYJIUPOBATh U aKTyaJIHM3UPOBATh MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIM NPU3HAK WM OCHOBAaHUA MJiA
CpaBHEHUS, KJIacCU(PUKAUKA U 0000IICHUS;

- OTIPENIETIATh ENH NeATeTLHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU
UX JOCTHKEHHUS;

- BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMAaTPUBAEMBIX
SIBJICHUSX

- BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHMBATh COOTBETCTBUE
PE3yIBTATOB IIEJISIM, OIIEHUBATh PUCKH TIOCIECTBUN JESTEIHLHOCTH.

0) 0a3oBbIe HCCIeA0BATENbCKHUE €iiCTBUS:

- BIIQJICTh HABBIKAMU Y4eOHO-HCCIEIOBATEIbCKOM U MPOEKTHOM
JIeSATeTLHOCTH, HABBIKAMHU pa3pemieHus mpooiem;

- BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBS3W W aKTyaJU3HPOBATh
3a/1a4y, BBIIBUTAaThb THUIOTE3Y €€ pEeLIEeHUs, HAXOAUTh apryMEHThl AJis
JIOKa3aTeIbCTBA CBOMX YTBEPKIEHWM, 3a7aBaTh IMapamMeTpbl U KPUTEPUH
peLIeHUS;

- aQHAJIM3UPOBATH MOJYUYEHHBIE B XO/I€ PEUICHUS 3a/1aud Pe3yJbTaThl,
KPUTHYECKH OIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B

JucuuIuInHAPHBIE Pe3yJbTAThI J0JLKHbBI OTPAkKaTh:

IIP6 01. chopMUpPOBAaHHOCTH  MPEACTABICHUH: O
XUMHUYECKON COCTABIAIOIIECH €CTECTBEHHOHAYYHON KapTUHBI
MHpa, POJIM XUMHHM B NO3HAHUM SIBICHUN NPUPOABI, B
(GOpMUPOBAHUM MBILUIEHUS U KYyJIbTYypbl JHUYHOCTH, €€

(GYHKIIMOHATBPHOW  TPAMOTHOCTH,  HEOOXOAMMOW ISt
pemieHusT  MpaKTUYeCKUX  3aJad W IKOJOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U

MPUPOAHON CpelE;

IIP6 02. B1afgeHue CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOpast
BKJIFOYACT: OCHOBOIIOJATAIOIINE TOHATHS (XUMHUYECKUU
AIIEMEHT, aTOM, JJIEKTpOHHAas 000Joyka aTroma, s-, p-, d-
JJIEKTPOHHBIE  OpOMTATM  aTOMOB, HOH, MOJIEKYJIa,
BAJIEHTHOCTb, ANEKTPOOTPHULIATENIBHOCTb, CTENIEHb
OKHCIIEHUs, XMMHYECKas CBSi3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, YITIEPOJHBIA CKeNeT, (PyHKIHOHATbHAS
TpyIIma, paiaukaji, WU30MEpHsi, HW30MEpbl, TOMOJIOTHYECKUN
psn, TOMOJIOTH, YTJIEBOJOPOABIL, KHUCJIOPOJI- u
a30TCO/IEPXKAIINE COCTUHEHUS, OMOJIOTHUYECKH AaKTHUBHBIC
BellecTBa (YIJIeBOABI, KUPHI, OCNKH), MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS,
KpUCTAJUTMYECKasi peIIeTKa, THIBl XUMHUYECKUX PEaKIUl
(OKHCIHUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHIOTEPMUYECKHE, PEAKIIMU HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEAIJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAS
JIMCCOIMAITNS, OKHUCIIMTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakluu, XUMUYECKOE PABHOBECHUE), TEOPUU U
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OPTraHWYECKUX
BeuiectB A.M. byTiiepoBa, Teopusi 3IIEKTPOJIUTUYECKON
nucconunanuu, nepuoandeckuit 3akon J[.M. MeHnneneena,
3aKOH COXpaHEHUs MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, (DaKTOJIOTHUECKHE CBEACHHUSI O




HOBBIX YCJIOBHUSIX;
- YMETh MEPEHOCHUTh 3HAHHS B IMO3HABATEIBHYIO M IMPAKTUYCCKYIO
00J1aCTH JKU3HEAEATEITLHOCTH.

CBOIiCTBaX, cocTaBe, IMOJy4eHMH U  0e30MacHOM
MCII0JIb30BaHUU BaXHEUILINX HEOpPraHUYECKUX u
OpraHMYeCKUX BEIIeCTB B OBITYy U  MPaKTHYECKOU
JIeSITEIbBHOCTH YEJI0BEKa,

IIP6 03. chopMUpPOBAaHHOCTL  YMEHHUH  BBISBJISATH
XapakTepHble IPU3HAKM M  B3aUMOCBSA3b  HM3YYEHHBIX
MOHATUM, TPUMEHATh COOTBETCTBYIOIIME MOHITHUS IpPU
ONMCAHUU CTPOEHUS M CBOMCTB HEOPraHMYECKHX U
OpraHMYECKUX BEUIECTB M UX IMPEBPAIICHUN; BBIABIATH
B3aMMOCBSA3b XUMHUYECKHX 3HAHUM C TMOHATHSAMH U
IIpPEJICTaBICHUSMHU Opyrux €CTECTBEHHOHAYYHBIX
MPEIMETOB;

NP6 04. cpopMHUPOBAHHOCT, YMEHHH HCIIOIH30BATH
HAUMEHOBAHUSI XUMUYECKUX COCAMHEHUN MEXIyHApOIHOTO
COK3a TEOPETHYECKOW W  MPUKIAJHOM XHMHM U
TPUBUAIbHBIE Ha3BaHUs BAXKHEHIIMX BeUIECTB (ITHUJICH,
alleTWIICH, TIIMIEpUH, (eHoN, (GOpMalbAETHI, YKCYCHas
KHUCIJIOTA, TJUIUH, YrapHbId ra3, yrJeKHCIbId Ta3, aMMHaK,
raiieHasl W3BEeCTb, HeTralleHas HW3BECTb, MUThEBas coia U
JIpyTUX), COCTaBIATh (OPMYJIbl HEOPraHUYECKUX U
OpPraHMYECKHUX BEILECTB, YPABHEHMS] XMMHUUECKUX pPEaKIIUM,
OOBSICHATh HX CMBICH; IOJATBEPXkAATh  XapaKTepHbIE
XUMHUYECKHE CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIMMHU
DKCIEPUMEHTAMU M 3alUCSAMH ypPAaBHEHUH XUMHYECKHX
peakumii;

IIP6 05. chopMUPOBAHHOCTH, YMEHUW YyCTaHABIUBATh
MPUHA/IICKHOCTD M3Y4YEHHBIX HEOPraHUYECKUX U
OpraHMYECKHUX BEIIECTB K OINpEACIEHHBIM KjlaccaM |
rpynnam COeIMHEHUH, XapakTepu3oBaTb HUX COCTaB H
BaXHEHIINE CBOMCTBA; ONPENENSATh BHABI XUMHUYECKHX
cBsIzei (xoBaJIeHTHas, MOHHas, MeTaJJIn4ecKas,
BOJOPOJHAs), TUIIBl KPUCTAUIMYECKUX PEIIETOK BEILIECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

IIP6 07. chopMHpPOBAHHOCTH YMEHUI MPOBOAUTH PaCUEThI
M0 XUMHUYECKUM (GopMyllaM U ypaBHEHUSM XUMHYECKHX
peakuMii ¢ HCIOJBb30BaHHMEM  (U3WYECKHX  BEIUYHH,
XapaKTepU3YIOUIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:




Macchl, 00bemMa (HOpMaJIbHBIC YCJIOBHS) T'a30B, KOJWYECTBA
BCIICCTBA, HCIIOJIB30BAaThb CHCTCMHBIC XHUMHWYCCKUC 3HAHUA
JUIS TPUHSATHS PENICHHA B KOHKPETHBIX JKU3HEHHBIX
CUTyaluAax, CBSA3aHHbIX C BCHICCTBAMU U UX ITPUMCHCHHUCM.

OK 02.
Ocy1iecTBISTh
TIOUCK, aHAJTU3 U
HUHTEPIIPETAIHIO
uHpopmanuu,
HEOOXOAMMOM st
BBITTOJIHCHUS 32144
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

JInyHOCTHBIE pPe3yJIbTaThI JOKHBI 0TPAKATH B YACTH:

HEHHOCTH HAYYHOI0 MO3HAHUS:

— c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsI HAyKH M OOIIECTBEHHOH NpPaKTHKH,
OCHOBaHHOTO Ha JHAJIOTe KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJUKYIBTYPHOM MHUPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM U UYUTATENbCKOM KYJIBTYPBI Kak
Cpe/ICTBa B3aMMO/ICHCTBHS MEXTY JIFOAMU U TTO3HAHUS MUPA.

MeTtanpeameTHble pe3yJIbTaThl JOJIKHBI 0TpaXKaTh:
OBiaseHue  YHUBEPCAJIbHLIMH  YYeOHBIMH  NO3HABATEJIbHBIMH
JelCTBUSIMM

B) padora ¢ ungopmanueii:

- BJIQ/IETh HABBIKAMU MOJY4YEHHMs] HHQPOpMAlUU U3 MCTOYHHUKOB
pasHbIX THUIIOB, CaMOCTOSITEIbHO  OCYLIECTBIISITH  IIOMCK, AaHAJU3,
CUCTEMATH3alMI0 M HHTEPIpPETalui0 MH(DOpPMAlUKU Pa3INYHbIX BHUJOB U
(bopM npecTaBIeHHUS;

- CO3/1aBaTh TEKCThl B pa3IMYHbIX (popMaTax ¢ y4eTOM Ha3HAuEHUs
uH(pOpMallMl M LENEeBOW ayJUTOPUH, BbIOMpas ONTUMAIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaJIU3alluy;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HWH(POpPMALUHU, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- BJIQJIETh HaBBIKAMM DPACIIO3HABAHWA M 3alIUTHl HMHQOpPMAIHH,
nH(pOpMaIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

JAucnuninHapubie  (MpeaMeTHbIe)  pe3yJbTAaThl M
JAOJIKHBI OTPAXKATh:
IIP6 06. BiageHHe OCHOBHBIMHM METOJAMU HAY4YHOIO

MO3HAHUS BEIECTB U XMMHUYECKUX SBICHHH (HaOmoneHue,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTHPOBAHUE);

ITP6 07. chpopMuUpOBaHHOCTH YMEHHUI NMPOBOJIUTH PACUETHI
M0 XUMHUYECKUM (OpMyllaM U ypaBHEHUSM XUMHYECKHX
peakumii ¢  HCIONB30BaHHWEM  (U3WYECKHX  BEIWYHH,
XapaKTEepPU3yIOIINX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHUS) ra3oB, KOJIUYECTBA
BEIIIECTBA; MCIOJIb30BaTh CHUCTEMHBbIE XMMHUYECKHUE 3HAHUS
JUIS TPUHATHS PEIICHWH B KOHKPETHBIX JKM3HEHHBIX
CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;
IIP6 08. chopMHpPOBAHHOCT, YMEHHMH TIIJIAHUPOBATH U
BBIMOJIHATh ~XMMHUYECKHH SKCIIEpUMEHT  (TpeBpalleHus
OpPraHMYeCKHUX BENIECTB TMPH HArpEeBaHUH, MOJyYCHHE
ATUJICHA M W3YyYEHHUE €ro CBOICTB, KaUEeCTBEHHBIE PEaKLUU
Ha albJETH/IbI, KpaXMal, YKCYCHYIO KHCIIOTY; JACHATypamus
OelIKOB TpU HArpeBaHMM, LBETHBIE pPEAKLUUU OEIKOB;
IIPOBOANTH PEAKIMM MOHHOTO OOMEHa, OIpEeNeysTh Cpeay
BOJIHBIX PAacTBOPOB, KAaueCTBEHHbIE PEAKLUU Ha Cyibdat-,
KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHS; PEIIaTh
SKCIEPUMEHTANbHBIE 3a7aud 1o TemaM '"Mertamel" u
"Hemeramnpl") B COOTBETCTBHM C MpaBUJIAMH TEXHUKHU
0e30macHOCTH TP OOpallieHnd C  BEIeCTBAMH U
71a00paTOPHBIM 000pPYI0BaHUEM; MIPEJCTABIATh PE3YIIbTATHI
XUMHYECKOTO JKCIIEPHUMEHTa B (OpMe 3aliCh ypaBHEHHH
COOTBETCTBYIOIIMX peakiuil U (GopMyIHpPOBATH BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTaTOB;

IIP6 09. chopMUPOBAHHOCTH YMEHHUS aHAJIU3UPOBATH
XUMHUYECKYI0 HMHQOpMAIMIO, TOJy4yaeMyl0 U3 pa3HbIX
UCTOYHUKOB (CpPEICTB MaccoBoWd HH(pOpManuu, CceTb
WHuTtepHeT u npyrue).




OK 04. Pa6orarts B
KOJUIEKTUBE U

JIMYHOCTHBIE Pe3yJabTaThbl JOJKHBI OTPAKATH B YaCTH:
IpaKIaHCKOT0 BOCIIUTAHUA:

JAucnuninHapHbie
JAOJIKHBI OTPAXKATh:

(mpeaMeTHbIE)  pe3yJbTATHI  H

KOMaHJ1e, — FOTOBHOCTh BECTH COBMECTHYIO jestenbHocTh B mHTepecax | PO 08. cdopmupoBaHHOCTE yMEHMM IUIAaHUPOBAaTH M
3P PEeKTHBHO IpaXXIaHCKOTO O0IIIeCTBa; BBIMOJIHATh ~ XMMHUYECKHH OKCIIEPUMEHT (TIpeBpaIleHus
BSaI/IMO,Z[efICTBOBaTb — yMEHUE B3aI/IMOI[eI7[CTBOBaTB C COLHAJbHBIMU HWHCTUTYTaMH B OpraHn4€CKUuX BCIICCTB IIpUd HaArp€BaHUH, IIOJIYYCHUC
C KOJIJIeramu, COOTBETCTBUHU C UX (byHKHI/I’IMI/I U Ha3HAUYEHUEM. 9TWJICHA U HU3YUYCHHUC €TI0 CBOf/’ICTB, KauCCTBCHHLBIC PCaKIIUU
PYKOBOJCTBOM, MeTanpeaMeTHbIe Pe3yJabTAThI J0JKHbBI OTPAKATD: Ha albACTHUIBI, KpaxMall, YKCYCHYIO KHCJIOTY; ACHATypanus
KJIMCHTaMH Ogi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM: OCNKOB MNpM HATPEBAHWM, IBETHBIC peakuuu OEIKOB;
0) coBMecTHAsI J1esITeJIbHOCTD: IIPOBOJUTL PCAKIHUHU HOHHOI'O oOMeHa, OIIPCACIIATL CpEay
— MOHUMaTh M  UCIOJB30BaTh MPEUMYIIECTBA KOMaHAHOW u | BOAHBIX PAaCTBOPOB, Ka4CCTBCHHBLIC PCAKIIMK Ha cynbdar-,
UH/UBUYaJIbHOU palboOTHI; KapOOHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI; PEILaTh
- NPUHUMATh IEJTM COBMECTHOW JIESTEIbHOCTH, OPraHW30BBIBATh M ?KCH@PHM@HT'?HLHH@ 3a1aun 1o Temam "Mertamnel"
KOODJMHHUPOBATh JIEHCTBHSL 1O €€ JIOCTHKEHMIO: COCTAaBNATH [ulaH | TIGMETAIUIB') B COOTBETCTBMH C NPABMIAMH TEXHHKH
JeiiCTBHil, PaCIIPENeNATh POM ¢ yUETOM MHEHHIi Y4aCTHHKOB 0OCyKxars | OC30MACHOCTH  NpM  OOpalleHMH ¢ BEIECTBAMH M
PEe3yJIBTATHI COBMECTHOMN PaGOTBL. 71a00paTOPHBIM 000PYIOBAHUEM; TPEJICTABIISATD PE3YIbTAThI
OBJ1ajleHNe YHUBEPCAILHBIMHU PEryJIsiTHBHBIMH 1€iiCTBUSIMU: XMMHHUCCKOTO SKCICPUMCHTA B opme 3ammcu ypaBHEHHI
r) NpuHSTHE ce0st M APYTHX JIHOeii: COOTBETCTBYIOIIMX peaKkiuii M (OpMYIHPOBATH BHIBOJBI HA
- NPUHMMATh MOTHBBI M apryMEHTBI JPYTMX Jofieil mpu anamuze | OCHOBE OTHX PE3ylIbTaTOB.
pe3yNbTaTOB AESATEIbHOCTH;
- IpU3HABaTh CBOE IIPABO U MPABO APYTUX JIIOJEH Ha OIINOKY;
- pa3BUBaTh CIOCOOHOCTh IOHUMAaTb MHpP C MO3UIHUH JPYroro
YeJI0BeKa.
OK 07. JIn4HOCTHBIE Pe3yJIbTAThI J0JIKHBI OTPAKATH B YaCTH: JucuuiinHapabeie  (IpeAMeTHbIE)  pe3yJbTaTbl H
CopeiicTBOBaThH IKOJIOTHYECKOr0 BOCTIMTAHUSA: JAOJIKHBI OTPAKATH:
COXPaHEHHUIO - c(hOPMHPOBAHHOCTb ~ IKOJOTHYECKOW  KyibTypsl, moHumanue | [IP6  01.  chopMHUPOBaHHOCTH  NPEACTaBICHUH: O
OKpY Karomiei BIIMSIHHSL COLIMAIbHO-9KOHOMUYECKHUX MTPOLIECCOB HA COCTOSHUE MIPUPOAHOM | XUMUYECKON COCTABIIAIONIEH €CTECTBEHHOHAYYHON KapTHUHBI
cpenpl, U COIMATBHOMN CpeJibl, 0CO3HAHKE TI00aTBLHOr0 XapaKTepa YKOJOTHUECKUX | MEPA, POJIA XHMUM B IO3HAHUU SBJIEHUM IPHUPOILI, B
pecypcocOepekens | mpobiiem; (GOpMUPOBAHUM MBILIUIEHUS W KYJIbTYypbl JUYHOCTH, €€

10, 3(ppexTruBHO
JIEUCTBOBATE B
Ype3BBIYAHBIX
CUTYaIUSX

- IJIAHUPOBAHUE U OCYLIECTBIICHUE JACHUCTBUN B OKPYXKAIOLIEH Cpere
Ha OCHOBE 3HAHMS 1[EJIEH YCTOMYMBOrO pa3BUTHS YEJIOBEUYECTBA;

- AKTUBHOE HEMPUATHE JEUCTBUNA, MPUHOCSIIINX BPEH OKpPYKaroUleH
cpene;

- YMEHHE MPOTHO3MPOBATh  HEOJIArONPHUATHBIE  JKOJOTHYECKHE
MOCJIE/ICTBHSI IPEITPUHUMAEMBIX JIEHCTBHM, IPEJOTBPALLATh UX.
MertanpeaMeTHbIe pe3yabTaThl J0JKHBI OTPAKATD:

OBjaaaenue YHUBEPCAJIbHBIMHA y'—leﬁﬂblMl/l NMMO3HABATCJIbHbBIMHU

(GYHKIIMOHATBPHOW  TPAMOTHOCTH,  HEOOXOAMMOW NSt
pemieHusT  MpaKTUYeCKWX  3aJad W IKOJOTHYECKU
000CHOBAaHHOTO OTHOIIGHHUS K CBOEMY 3JIOPOBBIO U

MPUPOAHON Cpenie;

ITP6 10. copmMupoBaHHOCTH YMEHUH COONIOAATH MpaBUIIa
AKOJIOTUYECKH I1eJIeCOO0pPa3HOT0 TOBEACHUS B OBITY U
TPYJOBOW JEATEIHHOCTH B IEISIX COXPAaHEHHUS CBOETO
37I0pPOBbSl U OKPYXAIOIIEH MPUPOJHON Cpelbl; YUYUTHIBATH




NeHCTBUAMM:

B) padorta ¢ nngopMmanmeii:

- UCTIOJIB30BaTh CPeNICTBA MH(OPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX
TEXHOJOTUH B  pELICHUMM  KOIHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHU3alMOHHBIX 3a/a4 C COONIOJIeHHEeM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKH O€30IIaCHOCTH, THTUEHBl, pecypcocOepexeHus, MPaBOBbIX U
THYECKHX HOPM, HOPM HH(POPMALIMOHHOHN 0€301MacHOCTH.

OMACHOCTh  BO3JEHCTBUS  HA  JKUBbIE  OPTraHU3MBbI
ONpE/ICTICHHBIX BEIIECTB, IMOHMMAas CMBICI TOKa3aTess
npeeIbHON AOMYyCTUMON KOHIIEHTPAIIUH.

[K 2.1
H3roraBnuBars
JIEKapCTBEHHBIE
¢dopmsI IO
perentam u
TpeOOBaHUSIM
MEAUIIMHCKUX
OpraHu3aun

0a30Bble HCCIIEZOBATENIbCKUE JEHCTBHS KakK YacTb I103HABaTEJIbHbBIX
YHHUBEpCAIbHBIX y4eOHBIX JCWCTBUI: BIaJeTh OCHOBAaMH METOJIOB
HAy4YHOTO IT03HAaHUs BEUIECTB U XUMHUYECKUX PEaKLIUM;

— (¢opmynupoBaTh LEIM U 3aJaud  HCCIIEAOBAaHUS, MCIIOJIb30BaTh
IIOCTaBJIICHHBIE W CaMOCTOSTEIbHO C(HOPMYIMPOBAHHBIE BOIPOCHI B
Ka4yeCcTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (YOPMUPOBAHMS THIIOTE3bI
10 NTPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

— BIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS U IPOBEICHUS
YUEHHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOIIOAAThH 3a
XOJIOM TIIpollecca, CaMOCTOSITEIbHO IIPOrHO3MPOBATH €ro pe3yJibTar,
¢dopmynarpoBaTe OOOOIIEHUS U BBIBOJBl OTHOCUTEIBHO JOCTOBEPHOCTU
pe3ynbTaToOB  MCCIENOBAaHUS, COCTAaBJIATH OOOCHOBAHHBIM OTY4ET O
poieJIaHHOM padorTe.

- OCHOBBI JJA0OPATOPHOIl MPAKTHKU B MPO(ECCHOHATBHBIX
nabopaTopusx




2. CTPYKTYPA n COJAEP)KAHUE OBIJ_[EOBPA3OBATEJII>HOI71
JUCIHHUIIIINHBI
2.1. O0beM qUCHUIIMHBI M BUAbI y4eOHO padoThI

Tabmuna 2 — O6beM U BUbI padoT 10 00111e00pa30BaTEIbHON AUCIUIIIIHE

Bua yueOHoii padoThI O0bem B yacax
OBBEM OBPA3OBATEJBLHOM MPOI'PAMMBI TMCIIATLIAHBI: 136
- TeopeTHYeCcKoe 00yueHune 40
B T.U.

npodecCHOHATHLHO-OPHEHTUPOBAHHOE COJICPKAHHE 15
- MIPAKTHYeCKHE 3aHATHS 78
B T.U.

po(hecCHOHATLHO-OPHEHTUPOBAHHOE COACPKAHIEC 29
- IPOMEKXYTOYHAS aTTeCTANMS 18
B TOM YHCJIE:

KOHCYJIbTAI[UU 12
5K3aMEH 6




2.2. TeMaTHYeCKHUH IJIAH U COAEPKAHME YUEOHON JUCHMIIIIMHbI
Tabnuna 2 — TeMaTuyeckuil mjiaH JUCHUILIMHBI

KosinuecTBO ayIMTOPHBIX YaCOB

Bcero B T.4. B Ipog.
HaumeHnoBaHue pa3ae/ioB U TeM TeopeTH4. NpaKTH4.
OpHeHTHp-e
o0yueHue 3aHATHS
o0yueHue
PA3JIEJI 1. OCHOBBI CTPOEHMS BEIHLIECTBA 8 1 4 4
Tema 1.1. CTpoeHre aTOMOB XMMHUYECKUX 2JIEMEHTOB U MPUPOJA XUMUYECKOU CBS3HU 4 - 2 2
Tema 1.2. Tlepuoguyeckuii 3akoH u Tadauna .M. Menneneena 4 1 2 2
PA3JAEJ 2. XUMHNYECKHUE PEAKIIUA 12 6 4 8
Tema 2.1. Tunbsl XUMHUYECKUX peaKuil 6 3 2 4
Tema 2.2. DICKTPOIUTHYECKAS TUCCOIUAIINS U HOHHBIN OOMEH 6 3 2 4
PA3JIEJ 3. CTPOEHUE U CBOMCTBA HEOPTAHMYECKHUX BEIIIECTB 20 7 6 14
Tema 3.1. Knaccudukaimsi, HOMEHKJIATypa U CTPOSHUE HEOPTaHUYECKHUX BEIECTB 6 1 2 4
Tema 3.2. DU3NKO-XMMUYECKUE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB 10 4 2 8
Tema 3.3. [Ipon3BoACTBO HEOPraHUUYECKUX BEIIECTB. 3HAUCHHUE U IPUMEHEHUE B OBITY U Ha 4 2 2 2
IPOU3BOJICTBE
PA3JIEJ 4. CTPOEHUE U CBOMCTBA OPTAHMYECKHNX BEIIIECTB 32 10 14 20
Tema 4.1. Knaccudukarysi, CTpoeHHE M HOMEHKJIATypa OPraHUueCcKUX BELIECTB 12 2 4 8
Tema 4.2. CBolicTBa OpPraHN4eCKUX COETMHEHUIN 16 5 8 8
Tema 4.3. Oprannyeckue BeIIecTBa B )KU3HEASATEILHOCTH YenoBeka. [I[pon3BoacTBO 1 6 3 2 4
MIPUMEHEHNE OPraHUYECKUX BEUIECTB B MPOMBIIIIEHHOCTH
PA3JAEJ 5. KHHETUYECKUE U TEPMOANHAMUYECKHUE 3AKOHOMEPHOCTHU 8 4 2 6
MNPOTEKAHUA XUMHWUYECKHNX PEAKITMIA
Tema 5.1. Kunernueckue 1 TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX 8 4 2 6
peakuuii. PaBHOBECHME XMMHUUECKUX PEAKIIUI
PA3JIEJ 6. JMCIIEPCHBIE CUCTEMbI 6 3 2 4
Tema 6.1. JlucniepcHble cuCTEMbI M (DAKTOPBI UX YCTOMUHUBOCTH 4 2 2 2
Tema 6.2. VcciienoBanrue CBOWCTB TUCIIEPCHBIX CUCTEM JUTSl X WISHTU(DUKAIIUN 2 1 - 2
PA3JEJI 7. KAUECTBEHHBIE PEAKIIUU OBHAPY XEHUS HEOPTAHUYECKUX U 6 1 2 4
OPTAHNWYECKHUX BEHIECTB
Tema 7.1. OOHapy>keHUE HEOPraHUYECKMX KATHOHOB U aHUOHOB U OPraHUYECKHUX BEIIECTB 6 1 2 4
OTJIENbHBIX KJIACCOB C UCIIOJIb30BAHUEM KAUECTBEHHBIX pPEAaKLIUN
PA3JIEJI 8. XUMUS B BBITY U ITPOU3BOJICTBEHHOM JESTEJBHOCTHU 4 2 - 4
YEJIOBEKA
Tema 8.1.XuMus B ObITY ¥ MPOM3BOJCTBEHHOMN JACATEIHHOCTH YEJIOBEKA 4 2 - 4
PA3JIEJ 9. UCCJIEJOBAHUE U XUMHWYECKWH AHAJIN3 OFBEKTOB 20 10 6 14
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BUOCPEPHI

Tema 9.1. OcHOBBI 1a00paTOPHOHN MPAKTUKH B TPO(HECCHOHATBLHBIX JTA00OPATOPHSIX 2 1 - 2
Tema 9.2. Xumuyeckuii aHasu3 Ipo0 BOJIBI 4 2 2 2
Tema 9.3. XuMnueckuii KOHTPOJIb Ka4€CTBa MPOJYKTOB MUTAHUS 4 2 2 2
Tema 9.4. Xumuyeckuii aHamu3 npo0 MOYBBI 4 2 2 2
Tema 9.5. VccienoBanue 00beKTOB 6rochepbl 6 3 - 6
KoncyabTanuu 12 - - -
IK3aMeH 6 - - -
BCEI'O 136 44 40 78
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Tabnuma 3 — ConepkaHue TUCIUTUTMHBI

HaumenoBanue Conep:xkanue (0CHOBHOE M PO ecCHOHAIBLHO-OPHUEHTHPOBAHHOE), JIA00PATOPHbIE U O0bem | DopmMupyembie
pa3/iesioB M TeM NPaKTHYeCKHe 3aHATHS, IPUKJIAJAHON MO1YJ/Ib 4acoB KOMIIeTeHIIHH
1 2 3 4

PA3JIEJI 1. OCHOBBI CTPOEHUS BEHIECTBA 8
Tema 1.1. Conep:kanue 4 OK 01
CrpoeHue aToMOB 1. CoBpeMeHHasi MO/IeJIb CTPOCHHSI aTOMA. 2
XMMHYECKHUX OnexkTpoHHas KoHburypauus atoma. Knaccupukanuss XMUMUYECKUX 3JIEMEHTOB (S-, p-, d-3JIEMEHTHI).
JJIEMEHTOB M IpupoAa | BaneHTHsle  ayekTpoHbl.  BajeHTHOCTb.  DNEKTpOHHash  IpUpoJa  XMMHMUYECKOHM  CBS3H.
XMMHYECKOH CBSI3U DOneKTpooTpUaTeIbHOCTh. KoBajieHTHast CBA3b, €€ Pa3HOBUJHOCTH W MEXaHU3Mbl 00pazoBaHUs

(oOMeHHBIN M TOHOpPHO-aKkIenTopHbIi). MonHas cBs3b. Mertamindeckas cBsizb. BomopoaHasi CBs3b.

MexmonekyispHble B3aumojeicTBus. M30Tombl, OCHOBHOE M BO30Y)XIEHHOE COCTOSHUE aTOMa,

ruOpHIN3aIHs aTOMHBIX OpOUTAJICH.

B T.Y. IPAKTHYECKHE 3aHATHS 2

113 Nel. Pemienue npakTH4YeCKHMX 32JaHNH HA COCTaBJIEHHE 3JIEKTPOHHO-Tpaduueckux Gpopmy.a 2

3JIEMEHTOB 1—4 MepuoJ0B, IEKTPOHHBIX (OPMYJ MOJEKYJ M OINpeAesieHHue Tuna cBaA3u. Pemenue

3aJaHUil HA HCIOJIb30BAHUE XMMHUYECKOM CHMBOJIMKM M Ha3BaHMM COEIMHEHUN 10 HOMEHKJIAType

MEXKIYHapOAHOTO COK3a TEOPETUYECKOWM W NPUKIAJHOW XHUMUU W TPUBHAIBHBIX HA3BaHWM IS

COCTaBJIEHUS] XMMUYECKHX (DOPMYJ JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, Cylb(UIOB, TUAPUIOB U

T.I.) U APYTUX HEOPraHUYECKUX COETMHEHUI OTAEIbHBIX KIacCOB.
Tema 1.2. Coaep:xanue 4 OK 01,
Ilepuognueckuii 3akoH | 2. Tlepuoamyeckasi cucremMa xumuueckux 3jiemMeHToB JI.U. MeHeseeBa. 2 OK 02
u tabnuna J1.1. @uznueckuit cmbicn Ilepuonnueckoro 3axkona J[.M. MenneneeBa. 3akOHOMEPHOCTHM W3MEHEHUS IIK 2.1
Menneneena CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOXHBIX BEIIECTB B COOTBETCTBHUH C

MIOJIO)KEHUEM XMMMUYECKOro ayieMeHTa B Ileproamueckoii cucrteme. MHUpOBO33pEHUECKOE M HAYYHOE

3HaueHue llepuonnueckoro 3akona JI.MI. MenneneeBa. Ilpornoser .M. MenneneeBa. OTKpbITHE

HOBBIX XUMHUYECKHX IEMEHTOB.

B T.4. NIPAKTHYeCKHe 3aHATHS 2

I3 Ne2. PemieHne NpaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECCKUX 3aJaHUI 2 (1%)!

Ha XapaKTCpHu3aluilo XUMHYCCKUX OJBJICMCHTOB «MCTAJNIMYCCKUC / HeMeTaJUIM4YeCKUe CBOI\/'ICTBa»,
QJICKTPOOTPULATCIIbBHOCTL U CPOJACTBO K DJJICKTPOHY XUMHYCCKUX IJJICMCHTOB B COOTBCTCTBHEC C HUX
OJICKTPOHHBIM CTPOCHHUEM H ITOJIOKCHUEM B nepnozmqecxoﬁ CHUCTEMEC XHUMHUYCCKUX DJICMCHTOB ,ZII/I
MengaeneeBa». Perienue PaCUYCTHBIX 3aJa4 Ha HAXOXKIACHHC OTHOCHUTEJIbHOU MOHCKyanHOﬁ MacCcChI.
Onpez[eneHI/Ie MacCOBOM JOJIN XHUMHUYCCKUX DJICMCHTOB B CJIIOXKHOM BCIICCTBCE. COCTaB, CTPOCHUC

MOJIEKY!L.

! TIpoheccHOHANBHO-OPHEHTUPOBAHHOE COIEPIKAHIE
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PA3JIEJ 2. XUMMNYECKHUE PEAKIIUU

12

Tema 2.1. Tumesr
XUMHYECKUX PEAKIUI

Conep:kanue

3.  Kuaaccupukanusi ¥ THIIBI XMMUYECKHX PeaKIMil ¢ y4acTHEM HEOPraHUYeCKMX BellecTB.
KonuuecTBeHHble oTHOLIEHHUS] B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH U PACUeThl 110
ypaBHEHUSM XUMHUYECKHX peakuuil. Monb Kak eIMHMIIA KOJIMYecTBa BellecTBa. MossipHas macca.
3aKOHBI COXpaHEHUS MAacChl U DPHEPTrUU. 3aKoH ABoraapo. MossipHbIi 00beM razoB. OTHOCHTEIIbHAS
IJIOTHOCTh Ta30oB. Peaknuu KOMIUIEKCOOOpa30BaHUs C YydyacTHEM HEOPraHMYECKUX BeElIecTB (Ha
IpUMepe THIPOKCOKOMILIEKCOB IIMHKA U AJIIOMHUHUSA).

2 (1%)

B T.Y. IPAKTUYCCKHUEC 3aHATUA

113 Ne3. CocrapiieHue ypaBHeHUil peakluil coeIMHEHUsI, Pa3J10KeHHs, 3aMellleHsl, 00MeHa.
VYpaBHEeHHsI  peakuuid TOpPEeHHs, HWOHHOrO OOMEHa, OKHUCJICHHSI-BOCCTaHOBJICHHS. Pacuer
KOJIMYECTBEHHBIX  XapaKTePUCTUK MCXOJHBIX BELIECTB M NPOAYKTOB peakiuu. Pacuer
KOJIMYCCTBCHHBIX XAPAKTCPUCTUK MPOAYKTa PCAKIMUHU COCAWMHCHUSA, C€CIIM OAHO M3 BCUICCTB JaHO B
U30BbITKE W/WIM COAEPXKUT MpumMecu. Pacuer MaccoBodl wiM OOBEMHOW JONM BbIXOAAa MPOAYKTa
pPeakMu COCAMHCHUSA OT TCOPECTUUCCKH BO3MOIKHOIO. Pacuer 00BLEMHBIX OTHOIIEHUH ra3oB. Pacuer
Macchl (00beM, KOJIMYECTBO BEIECTBA) MPOIYKTa PEaKIUH, €CIU OJHO U3 BEIIECTB JaHO B BHUJE
pacTBOpa C ONPEECIECHHON MaCCOBOM JIOJIEN pACTBOPEHHOI'O BEUIECTBA.

2(1%)

I13 Ne4. Pemienne ypaBHeHUH OKHMC/IEHHSA-BOCCTAHOBJICHHS.

Crenenpb okucienuss. OKHUCIUTENL H BOCCTAHOBUTENL. OKUCINTEIbHO-BOCCTAHOBUATEIbHEIE pC€aKkuuu B
IIPUPOJIE, IPOU3BOJCTBEHHBIX IMpoOLEccaX M KU3HEACATEIbHOCTH OpraHu3MoB. OKHCIUTENIBHO-
BOCCTAaHOBHUTEIILHBIN IoTeHIKal CpCabl. Cocrasnenune nu YpaBHHUBAHUC OKHUCINUTECIIbHO-
BOCCTAHOBUTENIBHBIX pPEAaKLUUH METOAOM JJIEKTPOHHOro OanaHca. THUNHMYHBIE HEOpPraHUYecKue
OKHCIIUTEIN ¥ BOCCTAHOBUTENIU. DIIEKTPOJIU3 PACTBOPOB U PACILIABOB COJIEH.

2(1%)

OK 01
OK 02,
OK 02
IIK 2.1

Tema 2.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Coaep:xanue

4. Teopus dJIeKTPOJUTHYECKON JUcconnannu. Peaknuu noHHoro oomena.

CocraBieHre peakiuii HOHHOTO OOMEHa MyTeM COCTABJICHUS WX TMOJHBIX U COKPAIIEHHBIX HMOHHBIX
ypaBHeHUW. [maponus comedd. 3HaueHWE TUAPOTIM3a B OHOJOTUYECKMX OOMEHHBIX IPOIIECCaXx.
[IpuMeHeHue ruapoIn3a B IPOMBIIUIEHHOCTH.

2 (1%)

B T.4. IPAKTHYECCKHUE 3AHATHUSA

I13 NeS. Pemienue 3a1a4 Ha COCTaBJIeHHE PeaKIMid HOHHOT0 00MeHa
MyTEM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX yYpaBHEHUN. PellieHre 3a1au Ha cocTaBIeHUE
MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUI TMAPOJIN3a, ONIPEICIICHUE CTEIEHU THAPOIIN3a.

2 (1%)

IT3 Ne6. Peakuuu rugposusa
WccnenoBanue cpeasl pacTBOPOB COJICH, 0Opa30BAHHBIX CHJIBHBIMHU W CIIA0BIMH MPOTOJUTAMU, U HX

peakuuii ¢ pacTBOpPaMHU IIEJIOYU M KapOoHaTa HaTpusi. CocTaBlIeHHE peakluii THAPOIIN3a COJICH.

2(1%)

OK 01,
OK 02
IIK 2.1

PA3JIEJI 3. CTPOEHME MU CBOMCTBA HEOPTAHUYECKHX BEIIIECTB

20

Tema 3.1.

\ Conep:xanue

OK 01,
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Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPraHUYECKUX
BEIIIECTB

5. Kuaaccudukanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTraAaHUYECKHUX BellecTB

[Ipenqmer HeopraHMuecKo XMMHH. B3auMocCBs3b HeopraHmdeckux BemiecTB. Kiaccugukarus
HeopraHudyeckux BemiecTB. [Ipocteie u ciioxHble BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEILECTB
(oxcupl, TUAPOKCHUIBI, KUCIOTHI, cOi). HoMeHknaTypa n Ha3BaHHE HEOPraHMUECKUX BEIIECTB UCXOs
U3 UX XUMHUYECKOH (POpMYJIbI MM COCTABICHUE XMMUYECKON (POPMYJIbI UCXO/I U3 HAa3BaHUS BEIIECTBA
[I0 MEXJIyHapOJHOM WIA TPUBHUAIBHOM HOMEHKIAType. MEXMOIEKYIApHbBIE B3aUMOACUCTBUS.
Kpucramnoruaparsl. ArperatHsle cOcTOsiHUA BeulecTBa. Kpucrammueckue u aMop(HbIE BElIECTBA.
THUnbl KpUCTAINIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsIpHAsl, HOHHAs, METalsInyeckas). 3aBUCUMOCTb
(Gu3nyecKkux CBOWCTB BeIIECTBA OT TUIA KpHCTaIM4ecKod pemeTku. I[IpuunnHbl MHOrooOpasus
BemecTB. COBpEMEHHBIE NPEICTABICHUS O CTPOCHUU TBEPIBIX, KUAKHX M Ta3000pa3HbIX BEIIECTB.
Kujkne KpucTauibl.

B T.Y. IPAKTUYCCKHUEC 3aHATUS

I13 Ne7. Pemienue 3agay Ha pacyeT MacCOBOM 01M XMMHYECKOI0 3jieMeHTa (coeJuHEHHs]) B
MoOJIeKYJIe

Pemenune mpakTHYeCKMX 3alaHUN MO KiIacCU(UKAMKA, HOMEHKJIATYpPe U XUMHYCCKHM (OpMYyJIaM
HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KIACCOB (HA3bIBaTh M COCTABIATH (OPMYIbI XUMHUYECKHX
BEIIECTB, OIpPEISNATh MPHHAUICKHOCTh K Kiaccy). [louck wHGopManuu 10 Ha3BaHHAM,
uaeHTUGUKaATOpaM, CTPYKTYPHBIM hopMyJiaM.

I13 Ne§8. IlosryuyeHune U aHAJIN3 CBOWCTB OCHOBHBIX KJIACCOB HEOPTraHNYeCKUX BellecTB.
[Tonyuyenue u cBoiictBa Bojopoza. ITomyueHue u cBolcTBa OKCUAOB (OKCHJa MarHus, OKCHIa XpoMa
(I1I), oxcuna nuuka). [lonydyeHue u ucciieJOBaHUE CBOMCTB OCHOBaHMM, KMCIIOT, COJIEH.

2 (1%)

OK 02
IIK 2.1

Tema 3.2. dusuko-
XUMHYECKHE CBOCTBA
HEOPraHUYECKHX
BEIICCTB

Coaep:xanue

10

6. Mertanabl. XumMHYecKkHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKUX BellecTB

OO6ume ¢pusznyeckue U XUMHUECKUE CBOMCTBA MeTa/uI0B. Crioco0b! MMoTyueHHs. 3HaueHHe METallIoB U
HEMETAJUIOB B MPUPOJE U KU3HEACITEIBHOCTH YEJIOBEKA M OpraHn3MoB. Koppo3us MeTanoB: BUABI
KOPPO3HH, CIIOCOOBI 3aLUTHI METAIOB OT Koppo3uu. Hemeransl. O0uire Gpusnueckue 1 XuMu4eckue
cBoiictBa HemetayyioB. Tunmunbeie cBoiictBa MetamoB [Y— YII rpynn. Knaccudukanus wu
HOMEHKJIaTypa COeTMHEeHUH HeMeTauloB. KpyroBopoTsl OMOT€HHBIX 3J€MEHTOB B npupoje. OKCHIbl,
TUAPOKCHUBI, KUCIOTHI, CONM M Jp. 3aKOHOMEPHOCTH B W3MEHEHUM CBOWMCTB IPOCTBHIX BELIECTB,
BOJOPOJHBIX COCIMHEHUMN, BBICIIMX OKCHUJIOB U THAPOKCHJIOB.

B T.Y. IPAKTHYECCKHUE 3AHATHUSA

I13 Ne9. CocraBineHne ypaBHeHHMiIi XMMHMYECKHX PeaKIHil ¢ y4acTHeM IPOCTBIX M CJIO0KHBIX
HECOPraHM4Y€CKMX Be€IIECTB: OKCUAOB MCTAJIOB, HEMCTAJLUIOB H aM(i)OTepHI)IX OJICMCHTOB,
HEOPraHMYECKUX KHUCIIOT, OCHOBaHUH U aM(OTEpPHBIX TUAPOKCHJIOB, HEOPraHMYECKHX COJIEH,
XapaKTEpU3YIOIIUX UX CBOMCTBA.

2(1%)

I13 Ne10. UccnenoBanmne pu3nvecknx 1 XMMHUYECKHX CBOHCTB METAJJIOB.
JlaGopaTopnasi pabora «CBoHcTBa METAIOBY». PereHne HKCIepuMEHTABHBIX 3a7ad M0 CBOWCTBaM

2 (1%)

OK 01
OK 02,
OK 02,
IK 2.1
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XHMHYSCKHM CBOMCTBAM MCTAJIJIOB, ITO PACTIO3HABAHUWIO U IMOJTYYCHUIO COGI[I/IHCHI/Iﬁ MCETAJIJIOB.

I13 Nell. PemieHne NPaKTHKO-OPUEHTHPOBAHHBIX TeOPeTHYECKHX 3aJaHUil Ha CBoiicTBaA M 2(1%)

NOJIy4YeHHe HEOPraHN4YeCKMX BelleCTB.

I13 Nel12. HUccaenoBanue pu3nyecKuX 1 XHMUYECKHX CBOHCTB HEMETAJLIOB. 2 (1%)

JlabopaTtopHast pabota «CBoiicTBa HEMETAIJIOBY. PellleHne SKCepUMEeHTANIbHBIX 3aa4 M0 CBOMCTBAM

XMMHYECKHM CBOMCTBAM HEMETAJUIOB, 110 PACIIO3HABAHUIO U MTOJIYYEHHIO COCIMHEHUN HEMETAILIOB.
Tema 3.3. Copnepxanue 4 OK 01
[IpousBoacTBO 7. OOmmue nmpeacraBJieHHs O MPOMBIILIEHHBIX CIIOCO0AaX MOJYYeHUsS] XUMHYECKUX BellecTB 2(1%) OK 02
HEOPraHUYECKHUX (Ha mpuMepe NPOU3BOACTBA aMMHAKa, CEPHOM KUCIOTHI). YepHas W IBETHas METaJUIyprus. OK 04,
BEUICCTB. 3HAYCHUE U [TpakTyeckoe MPUMEHEHHE JIEKTPOJIN3a JUIS IIOJMYyUEHUS LIENOYHbIX, [ET0YHO3EMEIbHBIX METANIOB OK 02,
IpUMEHEHHE B ObITY ¥ Ha| 1 anmoMuHus. CTEKII0 M CHIIMKATHAS MPOMBIILICHHOCTb. [IpobiieMa 0TX0/10B U MOOOYHBIX HPOYKTOB. IIK 2.1
IIPOU3BOJCTBE B T.4. IPAKTHYeCKHE 3aHATHSA 2

I13 Ne13. PemieHue NpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUI 0 POJIM HEOPIAHMYECKON XMMHUH B 2 (1%)

Pa3BUTHH MEAULIMHBI
PA3JEJI 4. CTPOEHHUE 1 CBOMCTBA OPTAHMYECKHNX BEIIECTB 34
Tema 4.1. Copnepxanue 12 OK 01,
Knaccudukanus, 8. B3amMocBsI3b HEOPraHUYeCKUX U OPraHMYeCKUX BelleCTB. 2 OK 02
CTpOCHUE U IIpeamer oprann4eckoil XUMUU. XUMHUYECKOE CTPOECHUE KaK MOPSAOK COCIMHEHHSI aTOMOB B MOJIEKYJIE IIK 2.1
HOMEHKJIATypa COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE IOJIO)KEHHUS TEOPUH XUMHYECKOIO CTPOCHMSI OpraHMYECKHX
OpPraHMYECKUX BEIIECTB | coequHeHnil A.M. BbytiepoBa. YriepoaHblil CKEJIET OpPraHWYeCKOW MoJeKylsbl. MonekyspHble U

CTPYKTYpHBbIE (pa3BepHYThIE, COKpAILICHHbIE) XUMUYECKHE (OPMYIIBI.

9. 3aBHCHMMOCTb CBOMCTB BellleCTB OT XHMHYECKOI0 CTPOEHHUSI MOJIEKY.I. 2 (1%)

N3omepust u wu3oMmepbl (CTpYKTypHas, TreomeTrpuueckas (Iuc-TpaHc-uzomepus). KpatHocTh

xumuueckoi cBs3u. [lonarue o pynkunonansHoi rpynmne. [IpuHIMIBL Ki1accupuKaluy OpraHu4ecKux

coequHeHUN. MexayHapoaHass HOMEHKJIAaTypa M INPUHLIMIBI HOMEHKIATYphl OpraHMYeCKHX

COCTUHEHUH.

B T.4Y. IPAKTHYECKHE 3aHATHS 8

I13 Nel14. HoMeHKJIaTYypa OPraHMYeCKUX COeIMHEHUH OT/Ie/IbHBIX KJIACCOB 2

(HachIlICHHbIE, HEHACBIIIEHHBIE M apOMaTHYECKUE YTJIEBOAOPOAbI, CIUPTHI, (PEHOIBI, aNbAeTUIbI,

KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBleHrEe OTHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (OpMYIT

OpraHMYECKHUX BEIIECTB OTIENbHBIX KJIACCOB, MCIIONIB3Ysl MX Ha3BaHUSA II0 CUCTEMATHYECKOMN

HOMEHKJIATYPE.

I13 Nel15. M3rorosiieHue Mojaesnell MOJIEKYJI AJIKHHOB, HX H30MEpPOB 2

I13 Ne16. Pacuerbl nmpocreiimeii popMyJibl OpraHuYecKoil MOJIEKYJIbl, HCXOAA U3 3JI€MEHTHOI0 2

cocTaBa

IT13 Nel7. ITosryuyeHne MeTaHa U H3y4YeHHE €0 CBOMCTB: 2 (1%)

TOpEHHsI, OTHOIIICHUsI K OpOMHOM BOJIE M pacTBOPY NepMaHTaHara kanwus. Jlaboparopras pabota
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Tema 4.2. CpoiicTBa Conep:kanue 16 OK 01
OpraHUYECKUX 10. ®Du3MKO-XMMHYECKHE CBOMCTBA OPraHUYeCKHX COCAUHEHNH OTAeJIbHBIX KJIACCOB. 2 (1%) OK 02
COEIMHEHUN 0COOEHHOCTH KJIAacCU(UKAIMM W HOMEHKJIATYphl BHYTPH Kjacca; TOMOJIOTHUECKHH psl u oOmas OK 04,

dbopmyna; nzoMepus; puznyeckne CBOWCTBA; XUMHYECKUE CBOMCTBA; CITOCOOBI OJYYCHHSI. OK 02

11. TlpenenbHble, HenmpeaeabHbIE, APOMATHUECKHE YIJIEBOTOPOIBI. 2 (1%) IK 2.1

['openne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHUKOB TEIUIA B MPOMBIIUIEHHOCTH U ObITY. CBONCTBA

IPUPOJIHBIX YIJIEBOJOPOI0OB, HAX0XKECHUE B IPUPOJE U IPUMEHEHNE AJIKAHOB;

["opeHue aneTuiIeHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO IUNIAMEHHM Ul CBAPKU U PE3KH METAJLIOB,;

12. Kucjopojacoaep:xaniue coeiuHeHusl. A30TcCOAep:KALINEe COeIMHEHUs 2 (1%)

(criupThl ¥ (eHONbI, KapOOHOBBIE KUCIOTHI U 3(QUPHI, albJETHIbl U KETOHBI, JKUPbI, YIJIEBOJBI).

[IpakTHyeckoe NPUMEHEHHE OHTWIICHIIIMKOINA, TaunepuHa, ¢eHona. [lpumenenue ¢opmanpaeruaa,

aleTanbleruja, yKCyCHOM KHCIOTBI. MbUla KakK COJM BBICIIMX KapOOHOBBIX KHUCIOT. Moromue

CBOWCTBA MbLIa. AaMUHBI M1 AMUHOKHCIIOTBI, OCJIKH.

13. Kaaccudukauusi 1 0CO0eHHOCTH OPraHUYeCKHX pPeaKkiuid. 2(1%)

Peakuuonnsie nentpsl. Panukanel. [leppoHadanbHble MOHATHS O THUIAX U MEXaHU3Max OPraHUYECKUX

pEaKInH.

B T.Y. IPAKTHYECKHE 3aHATHS 8

113 Nel8. ITosryyeHue 3THIIeHA ernApaTanue 3 THI0BOI0 CIMPTA. 2

JlaGopaTtopHast pabota B3anmoselicTBue 3TriieHa ¢ OpOMHOM BOJIOM, PacTBOPOM MEepMaHraHaTa Kaus.

CpaBHeHUE MJIaMEHHU 3TUJIEHA C TUIAMEHEM MpeAeNbHBIX YIIeBOA0POA0B (MeTaHa, MponaH-0yTaHOBOH

CMECH)»

I13 Ne19. CocraBiieHne peakuuil NPUCOCANHEHUsS] M OKUCJICHUS HAa NMpuUMepe dTWieHa. Pemenne 2

pacyeTHBIX 32124

C MCIOJIb30BaHUEM IIJIOTHOCTH Ia30B 10 BOAOPOAY U BO3AYXY.

IT3 Ne20. IIpoBeaeHHe XUMHUYECKUX PeaAKIUH ¢ AHHJINHOM M IVIHIHHOM 2 (1%)

JlaGopatopHas pabota «OOpa3oBanue coneil anunuHa. bpomupoBanue anunuHa. O6pa3oBaHue coseit

rnrHa. [logyyeHnne MeHOM cosv IuiHay. Pelenre skcnepuMeHTalbHbIX 3a/1a4.

I13 Ne21. PemieHue pacyeTHBIX 32424 10 YPABHEHHMSAM PeEaKUUH C y4YacTHeM OPraHM4YeCKHX 2

BeIeCTB.

Pemenne nenouexk mpeBpalleHU Ha TEHETHYECKYI0 CBA3b MEXKAY KJaccaMM OpraHMYecKHX

COCIMHEHUI C COCTABJIIEHUEM Ha3BaHUIl OpPraHMYECKUX COEJUMHEHUN M0 TPUBHAIBHOW WIN

MEXIYHAPOAHOU CHCTEMATHYECKOW HOMEHKJIATYP.
Tema 4.3. Copepxanue 6 OK 01
Oprannueckue Bemectsa | 14. Buoopranuveckue coeTHHEHHSI. 2(1%) OK 02
B XKU3HEAESITEIbHOCTU [TpumeHeHue u 6uoIOrUYEcKasi poJib yriaeBoaoB. OKUCIIEHHE YIIIeBOJOB — UCTOYHUK YHEPTHU KHUBBIX OK 04,
YeJI0BEKa. opranu3zmoB. OOjacTu NpuMeHeHHs aMHHOKHCIOT. [IpeBpamieHuss OeIKOB MUIIM B OpPraHU3ME. OK 02,
IIponsBoacTeo u buonornueckue ¢ynkimu 6enkoB. buonornyeckne QpyHKuM kupoB. Ponb opraHnyeckoid XMMHU B IIK 2.1
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pUMEHEHHE
OpraHUYECKUX BELIECTB
B IIPOMBIIIJICHHOCTH

peieHuu npobiem numieBoi 0e3onacHocT. HykiienHOBBIE KUCIOTHI: cocTaB U cTpoeHue. CTpoeHue
nykiaeotuaoB. CocrtaB HykienHoBbix kucior (JHK, PHK). Ponp HyKJIEMHOBBIX KHCIOT B
YKU3HEJEATEIIbHOCTH OpraHu3MOB. Polib opraHnyeckoil XMMHUU B PEIICHUN MPOOIEM IHEPTreTHIECKON
0€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JaHUN HOBBIX MaTepHUaNIOB, HOBBIX MCTOYHUKOB 3HEPTUU
(anmpTEepHATUBHbIE HWCTOYHUKU dHepruu). OnacHOCTh BO3ACUCTBHUS HA JKUBBIE OPraHU3MBbI
OpPTaHMYECKUX BEIIECTB OTACIBHBIX KJIACCOB (YIJIEBOJAOPOIBI, CIUPTHI, PEHOIBI, XJIOPOPTraHUICCKIE
MIPOU3BOIHBIC, AJIBJETH/IBI U AP.), CMBICI IIOKa3aTelIs PeieIbHO JOMYCTUMON KOHIICHTPALUU

B T.4. IPAKTHYCCKHE 3AHATHUSA

I13 Ne22. UpenTudukanusi OpraHnyecKuX coeJMHEHNH OTAeJIbHbBIX KJIAaCCOB
(Ha mpUMepe abAEruI0B, Kpaxmasa, yKCyCHOM KUCIIOTbI) ¢ UCIIOJIb30BaHUEM UX (PU3MKO-XMMHUYECKUX
CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakUui. PerieHue npakTuKo-OpUEeHTUPOBAHHBIX 33JaHUH 110
COCTaBICHUI0 XHMUYECKUX PEAKLUHM, OTPAXKAIOIIUX XUMHUYECKYIO aKTHBHOCTb OPraHUYECKHX
COEJIMHEHUH B pa3IM4HbIX cpesiaX (IPUPOJHBIX, OMOJIOTrHUYECKUX, TEXHOTEHHBIX).

2 (1%)

113 Ne23. Jlenatypauus O6esika npu HarpeBaHuM. l{BeTHbIe peakuun 0e1koB.
Bo3nnkHoBeHNEe aHAIUTHYECKOIO CUTHANIA C TOYKH 3pCHHUA XUMHUYCCKUX IMPOLECCOB IIPpHU MPOTCKAHUN
KaueCTBEHHON PeaKIINH, MO3BOJISIIOIICH HACHTU(PUIIMPOBATH MIPEAIOKEHHBIC OPTraHHMUECKHE BEIIECTBA.

2(1%)

PA3JJEJ 5. KHHE

TUIECKHE MW TEPMOIMHAMHUYECKHUE

3AKOHOMEPHOCTHU HPOTEKAHMUSA

XUMHWYECKUX PEAKIIUI

Tema 5.1.
Kunernueckne n
TEPMOJMHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKAHUSA XUMHYECKHUX
peakuuii. PaBHoBecue
XUMHYECKHUX PEaKIUn

Conep:xanue

15. Xumnueckne peakuuu. Knaccupukanus XuMH4eCKHX peaKIuii:

- 1o (a3oBoMy cocTaBy (TOMOT€HHbIE M T€TEPOreHHbIE), IO HCIOJb30BaHUIO KaTajau3aTopa
(katanuTudyeckue M Hekatanutuueckue). CKOpOCTh peaklu, €€ 3aBUCHUMOCTb OT pPa3IMYHbIX
(GakTOpOB: MPHUPOJIBI PEarupyIOMIUX BEIIECTB, KOHIEHTPALMU PEearupyrolnX BELIeCTB, TEMIEPATypPbl
(mpaBunio Bant-I'odda), miomany peakMOHHOW MOBEPXHOCTH, HaJIM4Ms KaTaauzatopa. Poib
KaTaJIu3aTOpPOB B MPUPOJIE U MPOMBIIIIEHHOM MPOU3BOACTBE. DHEPIHsl aKkTUBALMU. AKTHUBUPOBAHHbIN
koMmiuiekc. Karanusatopsl M katanu3. Posb  kaTaiu3atopoB B NPUPOAE M IPOMBIIIJIEHHOM
MIPOU3BOJICTBE. — MO TEIIOBOMY 3 (eKTy (3K30TepMHUECKUe, IHAOTEPMUYECKUE), IO 0OpaTUMOCTH
(oObparumbie U HeoOpatumsele). TemnoBble 3((EKThl XUMHYECKHX peakiuil. TepMoxumuyeckue
ypaBHeHUs. OOpaTUMOCTh peakiuil. XWMHYECKOE€ PaBHOBECHE W €T0 CMEIICHHUE IO JECUCTBHUEM
pa3nYHbIX (PAKTOPOB (KOHLEHTpALMsI PEareHTOB WM MPOAYKTOB PEaKIMH, JIaBICHUE, TEMIIepaTypa)
JUTSL CO3JJTaHUSI ONITUMANIBHBIX YCIIOBUHM MPOTEKaHUsI XUMUYEeCKUX MpoieccoB. [loHsTHe 00 SHTaNbINU U
sHTponuu. DHeprus ['m60ca. 3akoH ['ecca m ciencTBus u3 Hero. Ponb cMmelieHuss paBHOBECUS B
TE€XHOJOTMYECKHUX MPOIECCax.

2(1%)

B T.Y. IPAKTHYCCKHUEC 3AHATHUSA

113 Ne24. Omnpenesienne 3aBUCMMOCTH CKOPOCTH PeaKUMH OT KOHUEHTPALUM Pearupyromnux
BelleCTB
VccnenoBanre 3aBUCHMOCTH CKOPOCTH pPEaKIMH OT KoHIeHTpanuu. OmnpeneneHUe KOHCTaHTbI

2(1%)

OK 01
OK 02,
OK 02,
IIK 2.1
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CKOPOCTH peakluu rpad)udecKuM METOAO0M.

113 Ne25. PemeHue NpPaKTHKO-OPHUEHTHPOBAHHBLIX 3aJaHMH HA NMPUMeHeHUe NpuHOuna Jle-
HlaTenbe

JUIST HAXOXKJICHUSI HAIpaBJICHUS CMEUICHUS PaBHOBECHUS XMMHUYECKOW peakluu M aHaiu3 (akTopoB,
BIUSIONINX HA CMCIICHUE XMMHYECKOrO paBHOBECHS. BrusHue pa3nuuHbX (PaKkTOpOB HA M3MCHECHHE
paBHOBECHUsSI XMMHUYECKHMX peakUMil. 3aKOH JACHCTBYIOLIMX MacC M KOHCTAHTAa XHUMUYECKOIO
paBHOBecus. PacueTbl paBHOBECHBIX KOHIEHTpAIMH pearupyroniux BEIIECTB U MPOJIYKTOB PEaKIIMA.
PacueTs! TeroBoro 3¢ dhexra peakiuu.

2 (1%)

I13 Ne26. H3zyuyeHue BIAUSIHUS PA3JHYHBIX (AKTOPOB HA CMellleHHe XUMUYeCKOI0 PABHOBECHSI.
HccnenoBanue BIMSHUA M3MEHEHHs KOHLIEHTPAIMM BEIIECTB, PEAKIMU CPeAbl M TeMIepaTypbl Ha
CMEIIIEHHE XHMHYECKOro paBHOBecHs. CpaBHEHHME IIOJIyYEHHBIX pPE3YJIbTaTOB C TEOPETUUYECKU
IPOTHO3UPYEMbIMH Ha ocHoBe npuHimna JlelllaTesnsbe.

2 (1%)

PA3ZJIEJ 6. IMCIHHEPCHBIE CUCTEMbI

TeMma 6.1. Conep:xkanue

Hucnepcueie cucremsl U | 16. JIucnepcHble cucteMmsbl. Kossionanpie cucremsl. UcTHHHBIE pACTBOPBI.

baxTopbl UX PactBopenune kak Qusnko-xumuyeckuil npouecc. PactBopsl. CriocoObl MPUTOTOBIEHUS PAaCTBOPOB.
YCTOMYHBOCTH PactBopuMocTs. MaccoBast 1011 paCTBOPEHHOTO BenlecTBa. [IpenenbHo qonycTuMble KOHIIEHTpauuy U
UX UCIOJb30BAHUE B OLICHKE HKOJIOTUYECKON O€30MacHOCTH.

Knaccudukanus aucnepcHsix cucteM no cocrtaBy. CTpoeHue U (hakTopbl YCTOMUMBOCTH TUCHEPCHBIX
cucreM. Pacrio3HaBaHUE HCTHUHHBIX PACTBOPOB, KOJJIOMIHBIX PACTBOPOB U IPpyOOANUCHEPCHBIX CHUCTEM.
Crpoenue muueibl. PaccemBaHue cBeTa INpU IMPOXOXKICHUM CBETOBOIO Iy4YKa 4epe3 ONTHYECKU
HEOJHOPOAHYIO cpeny (3 dekra Tunmams).

2 (1%)

B T.Y. IPAKTHYECCKHUE 3AHATUSA

I3 Ne27. Pemenue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUN HA JUCIEPCHBIE CUCTEMBI, UCIIOJIb3yEMbIE
B OBITOBOI M NMPOU3BOACTBEHHON AEATEIBHOCTH YEJIOBEKA, C MO3ULUN HKOJOTMUECKONH 0e30MacHOCTH
MOCJIEACTBUM U IPaMOTHBIX pellleHUuH IpobJieM, CBSI3aHHBIX C XUMHUEH.

2(1%)

OK 01
OK 02,
OK 02,
IIK 2.1

Tema 6.2. Coaep:xanue

I/ICCJ'Ie,ZIOBaHI/Ie CBOICTB B T.Y. IPAKTHYECCKHUEC 3AHATHUSA

JAUCIICPCHBIX cUCTeM Ui | IT3 Ne28. IIpuroroBienue pacreopos. UcciienoBanue IMCIEPCHbIX CHCTEM

MX UICHTUPUKAIIIN [TpuroroBneHne pacTBOPOB 3aJaHHON (MOJIIPHOM) KOHIIEHTpAaLUHU (C MPaKTUKO-OPUEHTHPOBAHHBIMU
BOIIPOCaMH), OMpeEJeNieHne Cpeabl BOJHBIX pacTBOpoB. I[IpuroroBneHue M H3yyeHHE CBOWCTB
JUCIIEPCHBIX CHCTEM pa3HbIX BMJIOB: CYCIEH3UHM, SMYJIbCHUHU, KOJUIOMAHOIO pacTBopa. CpaBHEHME
CBOMCTB UCTUHHBIX U KOJUIOMAHBIX PACTBOPOB, BEIABIICHHEC OCHOBHBIX pasnntmﬁ MCXKIY HUMMU.

2 (1%)

OK 01
OK 04,
OK 02,
IK 2.1

PA3JIEJI 7. KAYECTBEHHBIE PEAKIIMUM OBHAPYXEHUSA HEOPTAHUYECKHX U OPIAHHUYECKHUX
BEIIECTB

Tema 7.1. OGuapysxenne | Coaepsanue

OK 01
OK 02
OK 04
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HEOPraHUYECKUX 17. OOHapy:KeHHe HEOPTraHMYECKNMX KATHOHOB U AHMOHOB, OPraHUYeCKHUX BelleCTB OTAeJIbHbIX 2(1%) OK 07,
KAaTHOHOB U aHUOHOB U | KJIACCOB C HCIOJIb30BAHMEM Ka4eCTBEeHHbIX peaKIui IIK 2.1
opraHu4eckux Beuiects | KauecTBeHHblE XMMHUYECKHE PEAKLUH, XapaKTepHble UId OOHApy)KEHUS HEOPraHMYeCKUX BEIIECTB
OTACJIBHBIX KIACCOB C (kaTnoHOB W aHWOHOB). CoCTaBleHHME ypaBHEHHH peakiuil oOHapyxeHus katuoHoB [-VI rpynm u
HCII0JIb30BaHUEM aHMOHOB, B T.4. B MOJIEKYJSIpHOH M HMOHHOM ¢opmax. Peakuunm oOGHapykeHHMs HEOpPraHMYECKUX
Ka4eCTBEHHBIX PEAKIIUH | BEIIECTB B peallbHBIX OOBEKTaX OKpyKaromeld cpeabl. KadecTBeHHbIE XUMHUYECKHE PEAKIHH,

XapakTepHble JJIs1 OOHApy)XEHUS OTAEIbHBIX KJIACCOB OPraHMYECKUX COCIUHEHUH: (PEHOIIOB,

albJIETU/IOB, KpaxMaja, YKCYCHOM KHUCIIOTBl, aMHUHOKHMCIOT u Jp. JleHarypauus O€IKOB IIpu

HarpeBaHuu, LBeTHble peakuuu OenkoB. CoOCTaBleHHE KauyeCTBEHHBIX peakUuil OOHapyX eHUs

OpPraHMYECKUX COSAMHEHUN OT/IEIbHBIX KJIACCOB.

B T.4Y. IPAKTHYECKHE 3aHATHS 4

113 Ne29. AnannTnyeckue peakuuu KatuoHos I-VI rpynn 2

[IpoBeneHne KaueCTBEHHBIX PEAKIIUM, UCIIOJIb3YEeMBbIX AJIsi OOHapyXeHUsl KaTUOHOB | rpynnel (kamus,

HaTpus, MarHus, ammonusi), Il rpynmel Ha mpumepe Oapus, Il rpynmel — cBunna, IV rpynmer —

amomunus, V rpynnst — xenesa (II u I11), VI rpynnst — Hukens. Onucanue HaOM0JaeMbIX SIBJICHUN U

COCTaBJIECHUE XUMUYECKUX PEAKLIUH.

I13 Ne30. KauyecTBeHHBIH aHaJM3 OPraHUYeCKHX COCJMHEHHH 10 (PYHKIHOHAIBHBIM 2

rpynnam

[TpoBeneHNe KaueCTBEHHBIX PEAKIIMM, MCIOJB3YEMBIX JIsl paclo3HAaBaHUs OPraHMYECKHUX BEILECTB

OTJENBHBIX KJIACCOB MO (YHKIMOHAJIBHBIM TIpyHIaM: Ha IMpUMEpe aMUHOKHCIOT M KapOOHOBBIX

KHUCJIOT, CIUPTOB M (DEHOJIOB, aNbJErHJ0B U KeTOHOB. OmnucaHue HaOII0IaeMbIX SBJIECHUH U

COCTaBJICHUE XMMHUYECKUX PEaKLUN H/UITH CXEM.
PA3JEJI 8. XUMWS B BBITY U MTPOU3BOJCTBEHHOM JESATEJbHOCTH YEJIOBEKA 4
Tema 8.1. B T.Y. IPAKTHYECKHE 3AHATUA 4 OK 01
XuMmus B ObITY U I13 Ne31. Dkosoruvyeckass 0e30lACHOCTH TMOCJEACTBUI OBITOBOW M  NPOM3BOJACTBEHHOM 2 (1%) OK 02
IIPOU3BOACTBEHHOMN NAeATEeJbHOCTH YeJI0BeKa, CBA3aHHAsA ¢ epepadoTKOil BelecTs OK 04
JEATENILHOCTH YEJIOBEKA | MMOMCK U aHAJIW3 XUMUYEeCKOoW MH(OpMaIMK U3 Pa3IMYHBbIX UCTOYHHKOB (Hay4Has U yueOHO-HaydHas OK 07,

JUTEpaTypa, CpeacTBa MaccoBoi nHpopmanuu, cetb MuTepuet u npyrue). Keiicel (¢ yuerom Oyayieit OK 02,

npodeccCuoHaNbHOM JEesATeNbHOCTH) Ha aHaiu3 HMH(QOpMalMH O IMPOU3BOJCTBEHHOW IESTENbHOCTU K 2.1

YeJI0BEKa, CBS3aHHOM ¢ mepepabOTKOW M TOJYYEHHMEM BEIIECTB, a TaKXKe C OSKOJIOTHYECKOMH

0e30MacHOCThIO

113 Ne32. IlpencraBjieHue pe3y/abTATOB pellleHUsI KelicOB (BBICTYILICHHE C MIPe3eHTalueil) 2 (1%
PA3EJ 9.1. ACCJIEJOBAHUE U XUMHNUYECKHWI AHAJIN3 OFbEKTOB BHOC®EPHI 20
Tema 9.1. OcHOBBI Conep:xanue 2 OK 01,
1a00paTOPHOM MPAKTHKH | B T.4Y. MPAKTHYECKHE 3aAHATHS 2 IIK 2.1
B ITPO(ECCHOHAILHBIX I13 Ne33. BoinosiHeHHe THMOBBIX pacyeToB, 00padoTKa JAHHBIX, AHAJM3 M OIEHKA WX 2(1%)

n1abopaTopusx

JI0CTOBEPHOCTH, NMpeICTABJEHHE Pe3YJbTATOB IKCIEPHMEHTA B pa3nuyHOd ¢GopMme M0 TeMaTHKe
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IKCIIEPUMEHTA: BBIXOJ TPOIYKTa PEAKIMH, Macca HAaBECKH, OOBEM pAaCTBOPHUTENS; BBIYUCIICHHE
CPEIHEro 3HAYCHUS IKCIEPUMEHTAIBHBIX JAHHBIX, MOTPEIIHOCTH; Tabiuia, rpaduk, oT4eT, JOKIa,
npe3enTanus. OCHOBBI JlabopaTopHOW NpakTuku. JlabopaTopHas mocyna U XMUMHUYECKHE PEaKTHUBEHI.
OcnoBHble nabopatopHble omnepanuu. JlabopaTtopHoe obopynoBanue. TexHuka O€30mMacHOCTH U
npaBuia paboThl (OBEACHUS) B 1a00OpaTOPHUH.

Tema 9.2. XuMuueckut
aHanu3 Ipod BOJIBI

Conep:kanue

18. Xumuueckuii anaau3 npod BOAbI

Knaccudukanus npoO Boabl MO BUAY W HA3HAYCHHIO, HCXOAS M3 €€ XHMMHUYECKOTO COCTaBa.
OpranonenTuyeckue CBOMCTBA (3amax, MpO3pavyHOCTh, IBETHOCTb, MYTHOCTh) BOAbL. KHCIOTHOCTH U
nieouyHocTh BoAbl. pH cpensl u Meronbl ee ompeneneHus. JKecTKOCTh BOABI U METOJIbI €€
onpeneneHusi. CyImHOCT, METOJa TUTPOBAHUSA. BHIBI )KECTKOCTH BOJBI (BpEMEHHAs U MOCTOSIHHASA).
KecTkocTh BOJBI Kak MPHUYMHA BHIMAJCHUS OCAIKOB UM OOPa30BaHMs COJCOTIIONKECHHM, MMEIOLIUX
MECTO B OBITY W Ha mpomsBojcTBe. CocTaB COJICH, BBI3BIBAIONIUX MKECTKOCTh BOJABI. XHMHUYECKUE
MPOLIECCHI, YCTPAHSIOIIUE KECTKOCTh BOJbl. YPAaBHEHUSI XUMUYECKUX PEAKIUH, WIUTHOCTPUPYIOLIUX
MPOLIECCHI, MPOUCXOJAIINE TMPU YCTPAHEHUH IKECTKOCTU. YCTpAaHEHHWE BPEMEHHOM KECTKOCTH
OBITOBBIMU M XUMHYECKUMHU crioco0amu. CrocoObl yCTpaHEHHUS MOCTOSHHOW 3kecTKOCTH. CrocoObl
BBIPOKEHHSI KOHIIEHTPAIIMM PACTBOPOB: MaccoBasi JOJs PAacCTBOPEHHOTO BEUIECTBA, MOJIApHAs U
MOJIsITIbHAs KOHIIEHTpaluu. TUTp pacTBopa.

2 (1%)

B T.Y. IPAKTHYECCKHUE 3AHATUSA

I3 Ne34. Ouncrka BOABI 0T 3arpsi3HeHui. PemeHue NPaKTHKO-OPHMEHTHPOBAHHBIX
TeOpeTHYeCKUX 3aJaHuil

Ha pacyeT KOHILIEHTpAalMi 3arpsA3HSIOINIMX BEIIECTB MU HUX CPABHEHHE C MPENEIbHO OIYyCTUMBIMU
koHueHtpauusaMu (I11K). Mcnons3oBanue MeTonoB (UIBTpOBaHUS M aACOPOLUU Ul OTHEIICHUS
3arpsA3HEHUN B HccienyeMoil mpobe Boabl. Bbibop Merona OYMCTKHM B 3aBUCUMOCTH OT BHJA
3arpsizHeHus. CpaBHeHHE 3(DPEKTUBHOCTH PA3IMYHBIX METOJIOB OYMCTKH BOJABI B Pa3HBIX YCIOBHUAX (B
1a00paToOpyH, B IOMAITHUX U MOJIEBBIX YCIOBUSX).

2(1%)

OK 01,
IIK 2.1

Tema 9.3. Xumnueckui
KOHTPOJIb KaueCTBa
MPOTyKTOB MTUTAHUS

Conep:xanue

19. Xumu4YecKkuii KOHTPOJIb Ka4ecTBA MPOAYKTOB MU TAHUS

KauecTBeHHBIN XUMUYECKHI cOCTaB MPOAYyKTOB nuTaHus. Bemectsa, Ganbcudunypyromuye nporyKThl
NIUTaHM, U BEIIECTBA, 3arpsI3HAIONIIME IPOAYKTHI uTaHus. OnpeeneHue 3arpa3HAoIMX XUMIYECKIX
BEIIECTB B IPOJYKTax IIMTAaHWs, OIPEACIICHHE BEIIECTB, HE 3asBICHHBIX B COCTAaBE NPOIYKTOB
[IUTaHUs.

2 (1%)

B T.4. IPAKTHYECCKHUE 3AHATHUSA

IT3 Ne35. Hccaenopanue nNpoayKTOB MUTAHUA HA HAJIMYHe YIi1eBOA0B. Pelenne npaxkruko-
OPHEHTHPOBAHHBIX 32124

HccenenoBanue MOJIOYHBIX IIPOJYKTOB HAa Haluyue Kpaxmana. MccienoBaHue NpoayKTOB Ha HAJIMUYUE
IIOKO3bl. OpraHndeckre M HEOPraHM4eCKHE BEIIECTBAd, BXOMIIME B COCTAB IIPOAYKTOB IUTAHMSL.

2 (1%)

OK 01,
IIK 2.1
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Omnpenenenue cocraBa OO Ha coAepaHHE MaKpO U MUKPOAJIEMEHTOB. V3yueHue mpeanoskeHHBIX
npernojiaBaTeneM Ot Ha MPeaMeT XUMUYECKOTO COCTaBa, OMpeesieHHe JI0Jei OT CYyTOYHOW HOPMBI
MaKpO U MUKPO3JIEMEHTOB B YKa3aHHOM OJIIOJI€.

Tema 9.4. XuMuueckut
aHau3 Ipod MOYBHI

Conep:kanue

20. Xumunueckuii aHaIu3 NPO0 NMOYBHI

Knaccugukanus nous no BuAy M Ha3HAUYEHUIO, UCXOAS M3 XMMHYECKOro cocraBa. VneHtudukanus
poObI TIOYBHI 10 €€ XUMHUUYECKOMY COCTaBY, OIMCAaHHE BO3ZMOXKHOCTEH ee mpuMmeHneHus. TpeboBanus k
Ka4yecTBY IIOYBbl pPAa3IMYHOro Ha3HayeHusd. OmnucaHue OCOOEHHOCTEH HCHOJIb30BaHUSA IIOYB B
3aBHCHUMOCTH OT THIIOB, CIIOCOOBI YIyUIIIEHHs KaueCTBa IMMOYB B 3aBUCHMOCTH OT Ha3HadyeHus. Obmactu
UCIOJIb30BaHUSI OPraHMYECKUX yIOOpPEHUH B 3aBUCHUMOCTH OT KadeCTBEHHOIro cocTaBa. OmnucaHue
OpraHMYECKUX YAOOpEHUN U UX NPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa IOYBbI U €€ Pa3HOBUIAHOCTH.
Ob6nactu HazHaueHUs (IPUMEHEHHUs) MOYBbI, UCXOASl U3 KAYECTBEHHOTO U KOJUYECTBEHHOI'O COCTAaBa.
AHanu3 HOPMAaTUBHON JOKyMEHTaluu. PoJjib HEOpraHMYeCKUX BELIECTB B Kaue€CTBE MHUHEPAIbHBIX
ynoOpeHuit, ymayummrtesned mnouBbl. CocTaB MHUHEpPAJbHBIX YyIOOpPEHUH W HX IPUMEHEHUE B
3aBUCHUMOCTH OT COCTaBa IOYBBI U €€ pa3HOBUIHOCTU. B3auMocCBsA3b cocTaBa y10OpEHUM U UX BIMUSHUA
Ha BEreTaTUBHbIE CBOMCTBA U IUIOIOHOLICHUE PACTEHUH.

2 (1%)

B T.Y. IPAKTUYICCKHUEC 3aHATUS

113 Ne36. O0napy:keHHe HEOPraHMYeCKUX NMpuMeceil B mpodax

HccnenoBanre XUMUYECKOT0 cocTaBa Mpod nmouBkl. [Ipurorosnenne npoObl HOYBBI AJIs UCCIIEA0BAaHUS
KHCJIOTHOCTH/ILIEJIOUHOCTH, HEOPraHWYECKUX 3arpsizHeHuid. OOHapyKeHue XJIopu- U Ccyib(ar-mOoHOB
B mnpoOe mnouBbl. CocTaBieHUE ypaBHEHUHN peakiuil oOHapyxeHus. CpaBHEHHE MOJYYEHHBIX
nokaszaresei ¢ HOpMaTUBHBIMU (CIPAaBOYHBIMHU) 3HAYCHHUSIMH.

2 (1%)

OK 01,
IIK 2.1

Tema 9.5.
HccnenoBanue 00bEKTOB
ouocdepsl

Conep:xanue

B T.Y. IPAKTHYCCKHUEC 3AHATHUSA

I13 Ne37. UccnenoBanmne npeaioKeHHOr0 00beKTa HA KHCJIO0THOCTD, IIEJ0YHOCTh, XMMHYECKUIl
cocTaB. Y4eOHO-HCCIe10BATEIbCKUI MPOEKT B 00/1aCTH HCCJIEN0BAHNSA 00bEKTOB OHOC(epbl.
O0630p TeM yueOHO-HCCIIEeIOBAaTENbCKUX MPOEKTOB. AJITOPUTM BBHINOJHEHUS Mpoekta. OmpeneneHue
npobaemMbl UccienoBaHus. MeToAbl NMOWCKa, aHauu3a U o0paboTKM HH(pOpMAIMU O MPOEKTE B
Pa3NIMYHBIX HWCTOYHHMKAX. 3arps3HUTENN, Makpo- W MHKpodJieMeHTh. (OO0paboTka pe3yibTaToB
uccnenoBanus. OlleHKa KauecTBa HCCIENyeMOTro OOBEKTa, UCXOJs M3 PE3yIbTaTOB XHMHUYECKOTO
aHaJIM3a.

2 (1%)

IT3 Ne38. BoinoJjiHeHHEe POEKTA

O6ocHOBaHME aKTyaJlbHOCTH BBIOpaHHON TeMmbl. BblsiBneHne mnpobieMsl uccienaoBanus. Bwibop
00BEKTOB M MeTO/0B HccienoBaHus. llocTtaHoBka menedt M 3amad uccienoBanusi. OmnpeneneHue
npoayKTa uccnenopanusi. OnpeaesieHue 3TarnoB U COCTaBIECHUE MJIaHA UCCIIEA0BaHMSL.

2(1%)

OK 01,
IIK 2.1

113 Ne39. IlpeacraBiieHue pe3yJbTATOB BBINOJHEHUSA Y4eOHO-HCCIeN0BATENbCKUX IPOEKTOB
(BBICTYIIJIEHHUE C MTPE3ECHTALIMEN).

2(1%)

OK 01, 02,
04, 07
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KoncyabTanmuu Conep:kanue 12

CTpOCHI/IC BE€IICCTBA

XUMHUYECKUE PEAKIIUU

CTpOCHI/IC M CBOMCTBA HEOPTraHNYCCKUX BEIICCTB

CtpoeHue u CBOMCTBA OPraHMYECKHX BEIIECTB

Kunernueckne u TEPMOIMHAMHNYCCKUEC 3AKOHOMCPHOCTH MMPOTCKAHUA XUMHYICCKUX peaKuHﬁ

SAI R Pl Pl fa

HccnenoBanue 1 XUMUYECKUN aHATIN3 00bEKTOB OHnochepbl

[©XNI UL RE\OR] ORI SRES)

IK3aMeH

| Beero 136
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3. YCJIOBHUS PEAJM3AIIUA TPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
JUCIHUIIVIMHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAJIBbHO-TCXHUYCCKOMY o0ecneYeHU10

Peanuzanus yuyeOHOM nucHMITIMHBI TpeOyeT HaMW4us y4eOHOro KaOuHeTa M J1abopaTopuu
0 XUMUHU.

O6opynoBanmne y4eOHOro KabuHeTa, JJadbopaTopum:

— pabouee MecTo neparora (npenoaaBaTenbckuid croi (1 mt.), ety (1 mr.)

— paboune Mecta oOyuaromuxcs (CToibl 1adopatopHsie (13 mT.), cTynbs (25 mT.)

— Jocka ydeOHas (MenoBas TpexcekiuonHas) (1 mr.)

— JabopatopHslii mocyaa (60 mr.)

— HuUTpart-Tectep (HuTparomep) Coskc 2-ro mokoneHus (1 mr.)

— BBITsDKHOU mikad (1 mr.)

— PpEeaKTHUBHI JIs1 1a00paTOPHBIX U MpakTHdecKux padot (200 miT.);

— MeH3ypkKa A npuema jexapers (100 wmr.)

— MHUIETKU i nepenoca xuakoctu (100 mr.)

— kosba (10 mrT.)

— npoOupku muuHApudeckue (100 mr.)

— Habop roToBbIX MUKponpenaparos (1 mir.)

— MHKPOCKOI MOHOKYJISIpHbIH (1 1mT.)

— MHUKPOCKON OMHOKYISpHBIH (1 1mT.)

— Ttabnuna «lleprognyeckas TadauIa XUMHYECKUX 3JIeMeHTOB (1 1mIT.)

— Ttabnuua «PacTBOPpUMOCTh KUCIIOT, OCHOBaHMII U coineit B Boxe» (1 mT.)

— Ttabnuna «Psg aktuBHOCTH MeTa/uioBy (1 mT.)

— Tabnuubl W IUIaKaThl Ha DJJEKTPOHHOM HocutTene mo TemMe «CTpoeHue aTroMoB
XUMHYECKHX 2JIEMEHTOB W IPUPOAA XUMUYECKON CBSI3U» (5 1MIT.)

— TabnWIBl W TUIAKaThl HA DJIEKTPOHHOM HOcHTene 1o Teme «lleproamueckuii 3aKoH U
tabiuua J[.1. Menneneesa» (1 mr.)

— TaOJWIIBI W TJIaKaThl Ha DJIEKTPOHHOM HOCHTEINE 10 TeMe « TUIIbI XUMHUECKUX PeaKIuiny
(8 mit.)

— Tabnuubl M TUTaKaThl HA OJJIEKTPOHHOM HOCUTENE MO TeMe «DIEKTPOTUTHIECKas
JUCCOLMAIMs M MOHHBIA 0OMeH» (5 1T.)

— Tabiuubl W IUTaKaTbl Ha DJEKTPOHHOM Hocutene mno Tteme «Kmaccudukanus,
HOMEHKJIaTypa U CTPOCHHE HEOPTaHUUECKUX BEIIeCTB» (5 IIT.)

— Tabnuubl ¥ TMJaKaThl Ha DJJIEKTPOHHOM Hocutene 1o Teme «lIpousBoacTBo
HEOpPraHMYECKUX BEILECTB. 3HaUCHHE U IPUMEHEHNE B OBITY U Ha MPOU3BOACTBE» (3 IIT.)

— TaOJWIBI ¥ TUIAKaTHl HA 3JIEKTPOHHOM HocuTelne 1o teme «Kiaccudukanms, crpoeHne u
HOMEHKJIaTypa OpPraHMYECKUX BEIIeCTB» (8 IIT.)

— Ta0nuIbl W TJIaKaThl Ha DJIGKTPOHHOM Hocutene mo Teme «CBOWCTBAa OpPraHMYECKUX
coenuHeHUI» (5 mT.)

— Ta0IUIBI U TUTAKATHl HA DIIEKTPOHHOM HOCHUTENe Mo Teme «OpraHudeckue BellecTBa B
KU3HENIEATCIPHOCTH 4elloBeKa. [IpOM3BOACTBO W TNPHUMEHEHHE OpPraHWYeCKHX BEIISCTB B
MPOMBIIIIICHHOCTHY (5 MIT.)

— Tabnuibl W TIJIaKaThl Ha DJIGKTPOHHOM Hocutene 1o Teme «Kunerudeckue u
TEPMOJIMHAMHYECKHE 3aKOHOMEPHOCTH TPOTEKaHWs XHMHUYECKHX peaknuid. PaBHOBecue
XUMHUYECKHUX peakiuii» (5 1miT.)

— TabIuIbl U TUTAKaThl HAa JJEKTPOHHOM HOCHTENE MO Teme «JlucrepcHble CHCTeMBI H
dakTopbl UX ycToMUUBOCTH» (5 MIT.)

— TabnuIbl W IUIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «VccrmemoBaHue CBOWCTB
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JIUCTIEPCHBIX CUCTEM IS UX UACHTU(GUKAITUNY (5 IIT.)

— Tabauumbl M IUIAKaThl Ha DJEKTPOHHOM Hocutene 1o Teme «OOHapyxeHue
HEOPraHMYeCKUX KATUOHOB M AHHMOHOB M OPraHUYECKUX BEUIECTB OTICNIBHBIX KIJIACCOB C
MCII0JIb30BaHNEM Ka4EeCTBEHHbIX peakuuii» (5 1T.)

— TabnWIbl W TIJIaKaThl HA JJIEKTPOHHOM HOCHTENE MO TeMe «XuMHA B OBITY U
IIPOM3BOJICTBEHHOH J1€ATEILHOCTH YesloBeKay (5 IIT.)

— TabauMubl M IJIaKaThl Ha 3JIEKTPOHHOM Hocutene 1o teme «OcHOBBI JabOpaTOpHOM
NPaKTUKU B IPO(ECCHOHANBHBIX JIAOOPATOPUSIX» (5 MIT.)

— TaOJMIBl U TUIAKAThl HAa SJIEKTPOHHOM HOCHUTEJE MO TeMe «XHMMHUYECKHH aHaiu3 mpod
BOJBD» (2 1IT.)

— Tabauubl M IUIaKaThl Ha SJIEKTPOHHOM HOCHUTENE MO TeMe «XHUMHUYECKUH KOHTPOJIb
KayecTBa MPOJYyKTOB MUTAHUsD (2 1MIT.)

— TabJMIBl U TUIAKAThl HAa SJIIEKTPOHHOM HOCHUTEJE MO TeMe «XMMHUYECKHH aHaiu3 mpod
MOYBBD» (5 1IT.)

— TabaMubl U IUIAKaThl Ha JIEKTPOHHOM HocuTene no teme «lccienoBaHue oOBEKTOB
ouocdeps» (4 mit.)

— BugeopmnbMbl 1o Temam: «Harnsgnas xumusa. OpraHudeckas xumusa. benku u
HyKJIeuHOBble KucioTel» (1 1r.), «Harmannas xumusa. PacTBopbl. DiekTponuTHyecKas
muccorranus» (1 mr.), «Harsagnas xumus. XuMuyeckoe Ipou3BoIcTBO. Mertammyprus» (1 mr.),
«XuUMUs 37I€MEHTOB HeMETaITOBY (1 mmiT.)

— CKJITHKAa TeMHOE CTeKJI0 250 MiI ¢ y3KUM ropJioM (5 mT.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 miT.)

— konb6a mepHast 1-250-2 (8 mrT.)

— crakad H-1-100 (8 wrT.)

— crakal H-1-1250 (8 mir.)

— crakan H-1-600 (8 mrT.)

— numuHap 3-50-2 (8 mrt.)

— numuaap 1-100-2 ¢ Hocukom (8 mT.)

— BopoHka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mit.)

— 3aXHUM MPOOUPOYHBIii (8 mIT.)

— crpuHioBka Ne 3A (8 mrT.)

— npoOupku [1X-1-14-120 (99 wT.)

— Habop (IaKOHOB C KPbIIIKaMH KaneJbHULaMu (5 11T.)

— Habop no snexrponusy (1 mrT.)

— naboparopusle roBenupHbie Becbl M-ER 122ACF (JR)

— xosiba mepHas 1-1000 (2 mT.)

— komb6a mepnast 1-500 (2 mt.)

— kon6a KM-2-250-34-TC (6 mT.)

— konba KM-2-100-34 (6 mT.)

— numnetka 2-2-2-10 (10 mT.)

— numnerka 2-1-2-5 (2 wr.)

— nunerka 2-1-2-1 ¢ npsaMbIM rpaa. (2 mrT.)

— mmatens J-23-001 gyst s3b1ka 1ByxcropoHHUit npsmoit 200%12 mm (10 mt.)

— Oropertka 1-3-2-25-0,1 6e3 kpanuka (5 mrT.)

— Bechl lekTpoHHbIe Jaboparopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r nnatd.
d-120mMm BeTpo3zamuTIKpaH (1 mrT.)

— mojenb «Kpucrammnyeckas pemerka» «AnMasy» aeMoHcTpaimonHas (1 mr.)

— MuKposnaboparopus s xuMmudeckoro skcnepumenta (¢ [IIIN, HaGopoM kepaMHKH U

dapdopa (2 mr.)
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— npubop st nomyuenus razos [MIII'NY 1.4.3. TIC (1 mT.)

— J1a00OpaTOPHBIA KOMIUICKT JIJIsi HAYaJIbHOTO OOyYEHHUsI 0 XUMUH (2 TIT.)

— Habop MOCyIbl U MPUHAAJIC)KHOCTEH W3 MOJUMEPHBIX MaTepuanoB i MPOBEACHUS
naboparopHbIX padoT mo xumuu (MukporadbopaTopus Ha 2 —x ydarmmxcs) (2 mrT.)

— HaboOp aTOMOB JIsl COCTaBJIEHUs Mojieeit MoJieky (1 mT.)

— HAOOp peaKTHUBOB JJIsi MPOBEACHUS YYCHHYECKOTO OKCIEPUMEHTAa 10 XUMHU B
COOTBETCTBUU C TEMaTUKOH nporpammsl (1 mrt.)

— cTrynka ¢ nectoM kepamuueckue (D=80mm) (6 mT.)

— CTYyIIKa C mecToM crekystHHas (1 mT.)

— CTakaH MepHbIN cTeKJIAHHbIN 150Mmi (7 wT.)

— MNpOoOUPKU CTEKJISIHHBIE (78 MIT.)

— konb6a meprast 1-50 (15 mrt.)

— konba mepnast 1-100-2 (23 mmr.)

— komb6a mepnast 1-200 (15 mir.)

— komb6a mepras 1-1000 (2 mit.)

— komnb6a koundeckass KM-2-250-34TC (6 wmrT.)

— kousiba konnueckass KM-2-100-34 (6 mT.)

— Oroperka 1-3-2-25-0,1 6/xp (4 mrT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— mnunerka 2-2-2-10 (3 mr.)

— nunerka 2-1-2-5 ¢ npam. rpag. (1531) (5 wr.)

— nunerka 2-1-2-2 ¢ npei.rpan. (5 wr.)

— nunerka 2-1-2-1 ¢ npeit.rpaa. (912) (5 wr.)

— nunetka Mopa 2-2-2 (15 mr.)

— nunetka Mopa 2-2-10 (15 mrT.)

— nunetka [1C 2-2-2-25 (14 mT.)

— LUIUHAP MepHBIH 25 M (mact. noact) (20 mr.)

— numuHap 3-50-2 (5 mrt.)

— numuaap 3-100-2 ¢ pen (5 mrT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oroperka 1-1-2-25-0,1 ¢ kp. (4 mrt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mrt.)

— CKJISTHKA JIJISl PEaKTUBOB C y3K0i ropioBuHoM (125 mi, TemHoe ctekiio) (10 mT.)

— CKJISTHKA JIJISl PEaKTUBOB C y3K0i ropioBuHoM (250 M1, TemHoe cTekiio) (10 mT.)

— CKJISTHKA JIJISl PEaKTUBOB C IMIUPOKOM ropioBuHOM (250 M, cBeTiioe ctekiio) (10 mrT.)

— OyThUIKa y3Koropnas, rpaayupoBanHas — 50 mu, /a1, LAMAPLAST (10 mt.)

— OyThUIKa KBaJIpaTHas rpajydpoBaHHas1, ¢ 3aBUHUYMBatomeics kpoimkoid, [IDH]] — 100 mn
(10 mrt.); 6yThuiKa BB -1-1000 ¢ xpbimkoit 1000mi (3 mwT.)

— mnedTtpudyra maboparopHas «KARMED»y 80-2 (1 mT.)

— cnpunnoBka mwiactuzonbHas [IBX UCII. «by» (b-0) (5 mT.)

— arexkTpuyeckas mmTtka (1 mr.); mratus 1adopatopHslit 1/GpoHT. padoTt, LLIDP (4 mrt.)

— OYKH 3alIUTHBIE (2 1IT.)

— Habop no snektponusy (1 mrT.)

— Ttabmuua «Psa aktuBHOCTH MeTasuioBy (1 mrT.)

— Ttabnuna Menaeneesa (1 mT.)

— anTedyka JAJs oka3zaHus nepBoit momoru (1 mr.)

— cBuHel (2) azotHokuchbii XY (¢. 1 xr) (1 mT.)

— Habop Nel C «Kucnots» (1 mr.)
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— Habop Ne3 BC «Illemoum» (1 mit.)

— Habop Ne6 C «Opranuueckue BemiecTBay (J1adopanrtckas) (1 mr.)

— Habop Ne7 C «MuHepanbHbie yaoOpeHus» (J1adopantckas) (1 mir.)

— #Habop Nell C «Conu 7151 AEMOHCTpAIMU ONBITOBY (JlabopaHTckas) (1 mit.)

— Habop Nel2 BC «Heopranuueckue BemiectBay (1adopantckas) (1 mr.)

— Habop Ne22 BC «Munukatope» (;1abopantckas) (1 mr.)

— Habop A1 MOJIEIMPOBAHUS MOJIEKYJI OpraHMUYECKUX coeAuHeHuH (1 mr.)

— Habop AJs MOJIEIMPOBAHUS MOJIEKYJI HEOPraHUUECKUX coeAuHeHuH (1 mr.)

— npombiBaika 250 mi (1 wr

B mnponecce ocBoeHus mporpaMMbl y4eOHON TUCHUIUIMHBI «XHUMHS» CTYJIEHThl MMEIOT
BO3MOXHOCTh JOCTyHa K JJIEKTPOHHBIM Y4YeOHBIM MarepHuajaM [0 XHMHH, HUMEIOIIUMCS B
cBOOOAHOM JocTyne B ceT HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MPAaKTHKyMaM,  TeCTaM,
matepuanam EI'D u np.).

TexHuueckue cpeacrBa 00y4eHus :

— TMEepCOHAJbHBIA KOMIIBIOTEP, MOJKIOYEHHE K ceTu VHTEepHET ¢ MOAyJIeM KOHTEHTHOM
¢ubTpanuu, BO3MOXHOCTh TPAHCIISIUY HAa SKpaH ayAuo U BUaeo uHpopmanuu (1 mr.)

— nporpamMmHoe obecnieuenue Ha [IK (1 mr.)

— MoHuTop (1 1mT.)

— iaBuarypa (1 mr.)

— wmbib (1 mT.)

— TteneBu30p (1 mrT.)

— kabenp mis noakmrodeHuss HDMI (1 mr.)

3.2. UndopmannonHoe odecnevyenne peaju3auum NporpamMmbl

Jis  peanu3ari porpamMMbl  OnOimoTedHbliit ¢GoHx MHCTHTYTa HWMEeT IeYaTHBIE U
JJIEKTPOHHBIE O00pa3zoBaTelbHbIE U HH(QOPMAIMOHHBIE PECYpChl, PEKOMEHJIOBaHHbIC JUIf
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHusl.

3.2.1. OcHOBHbIE HCTOYHHKH

1. I'abpuenan, O.C.. Xumua. 10 knacc: Yueonux / O.C. I'abpuensan, U.I. Ocmpoymos, C.A.
Cnaoxoe — Mocksa: Ilpocsewenue, 2025. — 128 c. — ISBN 978-5-09-124953-8. — URL:
https://book.ru/book/957969

2. I'abpuenan, O.C.. Xumusa. 11 knacc: Yueonux / O.C. I'abpuenan, U.I". Ocmpoymos, C.A.
Cnaokoe — Mockea: Ilpocsewenue, 2024. — 128 c. — ISBN 978-5-09-116777-1. — URL:
https://book.ru/book/957971

3. Xumusa. 10 knacc. Yenyonénnwiii yposensv: Yueonux / B.B. Epemun, H.E. Ky3vmenxo, B.1.
Tepenun [u Op.]; noo. peo. B.B. Jlynun — Mockea: [Ipoceewenue, 2024. — 448 c. — ISBN 978-5-09-
116510-4. — URL: https://book.ru/book/957970

4. Xumus. 11 knacc. Yenyonénnwiti yposens.: Yueonuk / B.B. Epemun, H.E. Ky3vmenxo, A.A.
po30os, B.B. JIlynuna; noo. peo. B.B. Jlynun — Mockea: IIpoceewenue, 2024. — 480 c. — ISBN 978-
5-09-116511-1. — URL: https://book.ru/book/957972

5. MapreiHoBa, T.B. Xumwus. VYrayOnenusiii ypoBenb. 10—11 kmaccbl: y4eOHUK s
cpennero obmero o6pasoBanusi/ T. B. MapteiHoBa, U. B. ApramonoBa, E.b.TomyHoB; mox
oOmelt penakuueit T. B. MapTeiHOBON. — 2-e u31., ucrp. U Jgom. — MockBa: U3natensctBo FOpaidT,
2025.— 352 c.— (O6meoOpazoBarensHblii  mukid). — [SBN 978-5-534-16227-1. — Tekcr:
AIEKTPOHHBIN /l ObpazoBatenbHas mwiardopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/568398 Andunorenoa, U.B. Xumusa. ba3zoBeiii yposens: 10-11
KJacchl: y4eOHUK Juis cpenHero oOmero ooOpasoBanus / . B. AHdunorenosa, A. B. ba6kos,
B. A. [lonkoB. — 2-¢ w3x., ucnp. u gom. — MockBa: MzmarensctBo HOpaiit, 2025.— 290 c. —
(O6meobpazoBarenpHblii  muKI). — ISBN 978-5-534-16098-7. — Tekcr: 2IeKTPOHHBIA  //
O6pazoBarenpHas mwiaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/568473
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6. Pymsuruc, I'.E. Xumus. ba3zoserit ypoens: YueOnuk / I'.E. Pymsutuc, ©.I'. ®enpaman
— Mocksa: IlIpocsemenne, 2025. — 336 c. — ISBN 978-5-09-124954-5. — URL:
https://book.ru/book/957973

7. Papeuxwuii, A.M. Xumusi. bazoBsiii ypoBeHb. TpeHUPOBOUHBIE 1 TPOBEPOUYHBIE PAOOTHI:
Yyebnoe nmocodue / A.M. Pagenkmii — Mocksa: Ilpocsemenne, 2025. — 80 ¢. — ISBN 978-5-09-
124962-0. — URL.: https://book.ru/book/957994

8. Andunorenora, WM. B. Xumus: y4eOHMK W TPAKTUKYM JUIL  CPEAHETO
npodeccuonanbHoro oopazosanus / M. B. Aupunorenona, A. B. ba6kos, B. A. [Tonkos. — 2-e u3n.,
ucrip. U jgom. — MockBa: M3marenbctBo IOpaiit, 2024. — 291 c. — (IIpodeccuonanpHoe

obpazoBanmue). — ISBN 978-5-534-11719-6. — Tekcr: osnexkrponnsiid // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/444870

9. I'muuka, H. JI. O6mas xumust B 2 T. Tom 1: yueOHUK 17151 CpeiHEro npogecCHOHaIbHOTO
obpazosanwus / H. JI. I'nunka; mox penakiueit B. A. [TonkoBa, A. B. babkoBa. — 20-e uz ., nmepepao.
u jgomn. — MockBa: U3narensctBo FOpaiit, 2023. — 349 c¢. — (Ilpodeccuonansuoe o0pa3oBaHue). —
ISBN 978-5-9916-9672-2. — Tekcrt: anekTpoHHbiit // ObpazoBarenbHas miatdopma KOpait [cait].
— URL: https://urait.ru/bcode/512151

10. T'munka, H. JI. OOmas xumus B 2 T. Tom 2: yuebnuk ans By3oB / H. JI. I'munka; mon
penakmueii B. A. TlonkoBa, A. B. babkoBa. — 20-¢ u3z., mepepad. u nomn. — Mocksa: M3naTenbeTBo
KOpaiit, 2023. — 379 c. — (Boiciiee oGpaszoBanme). — ISBN 978-5-9916-9355-4. — Tekcr:
aekTpoHHbIH // OOpa3oBatenbHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512503

11. T'munka, H. JI. OOmias xumus. 3aauu U YIpakKHEHUS: Y4eOHO-TIPaKTHUECKOE ocooue
JUTst cpenHero npodeccruonanpHoro odpasoanus / H. JI. I'munka; mox penakuuei B. A. Ilomkosa,
A. B. babkoBa. — 14-¢ wm3a. — MockBa: HWszpmarenscTtBo IOpaiit, 2023. — 236 c. -
(ITpodeccronansnoe ob6pazoBanme). — ISBN 978-5-534-09475-6. — TekcT: 37€KTpOHHBINA //
O6pazoBarenbHas mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

ZaiinieB, O. C. Xumus. JIabopaTOpHBIN MPAKTUKYM U COOPHUK 3a1a4: yaeOHOe mocodue s
cpennero npodeccuonanbHoro obpazoBanus / O. C. 3aiineB. — MockBa: UznatensctBo FOpaiit,
2023. — 202 c. —(IIpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr:
aneKTpoHHbIHN // O6pazoBarenbHas iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

13. MaprteiHoBa, T. B. Xumus. Yrny6nennsiii yposenb. 10—11 kiaccel: yueOHUK 175
cpenuero oobiiero oopazosanus / T. B. MapteinoBa, 1. B. ApramonoBa, E. b. 'ogyHoB; mox oOrieit
penakuueit T. B. MapteiHoBoO#. — 2-€ u3., ucnp. u gom. — Mocksa: U3garensctBo FOpait, 2024, —
352 c. — (O6meo6pazoBarenbHblii 1ukd). — ISBN 978-5-534-16227-1. — TekcT: 3MeKTPOHHBIN //
O6pazoBarenpHas mwiaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544793

14. Huxonbckuii, A. b. Xumus: yd4eOHUK U PAKTUKYM JUIS CPEAHETO MPOGECCHOHATBHOTO
obpazoBanust / A. b. Huxonbckuii, A. B. CyBopoB. — 2-e¢ u3a., nepepad. u gom. — Mockaa:
NznarensctBo FOpaiit, 2023. — 507 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
01209-5. — Texkcr: snektponnsii // OOpazoBarenbHas maTdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

15. Xumusi: yaeOHUK Juisi cpenHero mpodeccruonansHoro odpazosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. llanosai; mox obmeit penakuueit I'. H. ®daneesa. — 2-e u3m.,
nepepad. u gom — MockBa: M3matensctBo [Opaiit, 2023.— 431 c.— (IIpodeccrnonansuoe
oOpaszoBanue). — ISBN 978-5-9916-7723-3. — Tekct: osnekTpoHHbIi // OOpa3oBarenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

16. Xumus. 3agayHuk: ydyeOHOe mocoOue i CpeHETo NMpoecCHOHAIBHOIO 00pa30BaHUs
/ YO. A. Jlebenes [u ap.]; mon obuieit penakiueit I'. H. @aneeBa. — Mocksa: U3znatensctBo FOpaiiT,
2023. — 236 c. — (Ilpodeccuonanpuoe oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHbIHN // O6pazoBarenbHas iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

17. Tapmun, A. II. Xumuueckue tepMunbl. CioBaph: ydeOHOE TocoOue s By30B /
A. II. T'apmnn, B. B. MopkoBkuH. — 2-€ u3 ., ucnp. u gomn. — Mocksa: M3aarensctBo FOpaiit, 2023.
— 452 c. — (Beicmee obOpaszoBanue). — ISBN 978-5-534-04639-7. — TekcT: S7EKTPOHHBIA //
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O6pazoBarenpHas mwiaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/514975

18. OnmeiinukoB, H. H. Xumus. AnropuTmbl pemieHus 3afad U TECThl: yueOHoe mocolue
JU1s cpeHero mpodeccuonanbHoro oopaszosanus / H. H. Oneiinukos, I'. 1. MypaBbseBa. — 3-¢ u3.,
ucnp. u jgom. — MockBa: UzmarensctBo FOpaiir, 2023. — 249 c. — (IlpodeccuonansHoe
obpaszoBanmue). — ISBN 978-5-9916-9665-4. — Tekct: oanexkTpoHHbiii // OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513860

19. Pocun, . B. Xwumusa. Y4eOHWK M 3aJa4HUK: JJIs CPeAHETO MPodeCcCHOHATBLHOTO
obpazoBanus / U. B. Pocun, JI. [I. Tomuna, C. H. ConoBreB. — Mocksa: M3narensctBo HOpaiit,
2023. — 420 c. — (ITlpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcrt:
anekTpoHHbIN // Obpa3oBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypcehi:

1. Ommmmnuana «Iloxopu BopoOnEBsl ropsi!»: [caiit]. — URL: https://pvg.mk.ru

2. Bcepoccuiickas ~ onuMnuaza  MIKOJBHUKOB 1O  Xumuu: [cait]. —  URL:
https://chem.olimpiada.ru

3. Onumnuansl 1O XUMHUHW: 3a7add, pemnieHus, pasoopel: [caiit]. — URL:
https://chem.dist.mosolymp.ru

4. MockoBckass ~ OIMMIIMAAA  WIKOJbHUKOB  mo  xumuu:  [cait]. —  URL:

https://mos.olimpiada.ru

5. Cucrema AUCTaHIIMOHHOTO 00y4eHUs! «XHMHUs»: MMOATOTOBKA K OJUMIMAgaM: [calT]. —
URL: https://chem.dist.mosolymp.ru

6. HurepHer-onumnuanga no HaHoTexHodorusM: [cait]. — URL: https://nanometer.ru

7. DnextpoHHas OubIMoTeKa XuMU4eckoro (akynsrera MI'Y nmenn M. B. JlomoHOCOBa:
yueOHbIe U nHGopMamonHbie Matepuainsl: [caifT]. — URL: https://chem.msu.ru/rus/elibrary

8. Xwummueckuii moprtan «Chemnet»: ydeOHHMKHM, cTaThu, 3amaud: [caiit]. — URL:
https://www.chem.msu.ru/rus/olimp

9. OrtkpbITas 37eKTpOHHAsA OMOIMOTEKa «XUMUSI»: JUI LIKOJIBHUKOB U yUUTENen: [cailT]. —
URL: https://www.chem.msu.ru/rus/elibrary

10. Hay4yHo-nomyisipHbIii NpPOEKT «DJIEeMEHThl OOJIBIION HAayKW»: HOBOCTH, JIEKIHH,
sHImKIoneaun: [cait]. — URL: https://elementy.ru

11. Xumus 1 )KU3Hb: HAy4YHO-TIONYJISApHBIN KypHau: [caiT]. — URL: https://hij.ru

12. TloTeHuman: Hay4HO-IOMYJIIPHBIN KYpHad Ul IIKOJBHUKOB W yduTenel: [cailt]. —
URL: https://potential.org.ru

13. Xumus B mkose: HaygHo-MeToauueckuii xxypHai: [caiit]. — URL: https://hvsh.ru

14. WebElements: nepuoauyeckas Ttabnuna, cBoiicTBa »siemeHToB: [calT]. — URL:
https://www.webelements.com — 3. aHr.

15. Tlepuonuueckass Tabmula XUMHUYECKUX DJIEMEHTOB: PYCCKOS3BIUHBIN CaWT: [cailT]. —
URL: https://periodictable.ru

16. Xumuk: calT O XUMHM: Yy4eOHMKHM, CHOpaBOYHHMKHM, peakuuu: [caiitr]. — URL:
https://www.xumuk.ru

17. Opranunueckas xumus. JlabopaTopusi: cpaBOYHMK, peakiuu, cuHTe3: [caifT]. — URL:
https://orgchemlab.com

18. JlekTopuyM: HEKOMMeEpUYECKH 0Opa3oBaTeNbHBIM TMPOEKT: KYPChl, BHJICOJIEKIINU:
[caiiT]. — URL: https://www.lektorium.tv

19. Stepik: oOpa3zoBatenbHast tuiarpopma: Kypcel mo xumuu: [cadWt]. — URL:
https://stepik.org
20. XuMUKA ¥ XUMHS: DJeKTpOoHHBIA skypHan: [caiiT]. — URL: https://chemistry-

chemists.com
EcTecTBeHHbIC HAYKH: MHTEPHET-U3MaHue i yuuTeneit: [caiit]. — URL: https://enauki.ru
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4. KOHTPOJIb n

OIIEHKA

OBIIIEOBPA30OBATEJIBHOM JUCHUILJINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpouib 1 OlIEHKA pe3yIbTaTOB 00Y4EHUs OCYLIECTBIIAETCS IPENoAaBaTeeM B MIPOLecce
IPOBE/IEHUS IPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBIIIOJIHEHUS
00yJaromuMuUCs WHIANBHUIYaJbHBIX 3aJaHUN, MPOEKTOB, HccienoBaHUU. Pe3ynbraTel 00y4eHus
OIpEeNeNAI0T, YTO O0y4Yarolecs J0JKHbBI 3HaTh, IOHUMATh U JAEMOHCTPUPOBATH 110 3aBEPLICHUU

HU3YYCHUA JUCHUIIIINHBI.

Jiis GpopmMupoBaHus, KOHTPOJISI M OLIEHKH PE3YyJIbTAaTOB OCBOCHHS YUEOHOW TUCIUILIMHBI
UCIIONIB3YETCS CUCTEMa OIEHOYHBIX MEPOIPHUSATHHA, MpeAcTaBisiomas co00il KOMIUIEKC Y4eOHBIX
MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu 00y4yeHus u chopmynupoBaHHbIX ¢ yueToM OI'OC
COO (mpeametnsbie pe3yibrarhl o aucuuruae) u GI'OC CIIO.

Oo0mast kKoMmnereHuus, Pazngen/Tema Tun oueHOYHbIX MePONPUSATHS
JINYHOCTHBIE Pe3yJIbTaThl
OK 01. Bsibupars cnoco0sr | Tema 1.1-1.2 Texymmii KOHTPOJIb
peleHus 3agad | Tema 2.1-2.2 — TECTUPOBaHHE
npodeccuoHalibHON AesitenbHOoCcTH | Tema 3.1-3.3 —  YCTHBIH/MICHMEHHBIH/(QPOHTAIBHEII
NPUMEHUTEIPHO K  pasnuyHbiM | Tema 4.1-4.3 onpoc
KOHTEKCTaM; Tema 5.1 —  pelIeHue 3a1a4
OK 02. Ucnonb3oBatb Tema 6.1-6.2 —  XMMWYeCKHH TUKTAHT
COBpPEMEHHBIE CpPE/ICTBA MOKCKA, Tema 7.1 —  3a/aHMS HA MCIIONb30BAHHE
aHaJI3a 1 MHTCPUPCTAllMN Tema 8.1 XUMUYECKOW CUMBOJIMKHI U Ha3BaHHMI
nHpopmaruu 1 nHGOPMAITMOHHBIC Tema 9.1-9.5 COeMHEHMiT 110 HOMEHKJIATYpE
TEXHOJIOTHH JIJIs1 BHITIOJIHEHUS — cocTaBjieHHe ypaBHeHuii
3aja4 npodeccruoHalIbHON XUMHUYECKHX DAkl
ACATCILHOCTH — [paKTUYECKUE 3a/1aHusl.
OK 04. DddextuBHO
v — MPaKTHUKO-OPHUEHTHUPOBAHHBIC
B3aMMOJIEICTBOBATh U paboTaTh B
TEOPETUUECKHE 3alaHuUs
KOJJIEKTHBE U KOMaHJIE;
» — JnaboparopHas paboTta
OK 07. CopeticTBOBaThH . .
. — pellIeHue Kehc-3aJaHui
COXPAHEHHUIO OKPYIKaIOLIEN Cpenpl,
IIpomexyTouHas aTTecTanms
pecypcocOepekeHHI0, TPUMEHSITh
— DK3aMeH
3HaHMS 00 U3MEHEHUH KITUMaTa,
HNPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JICCTBOBATh B YPE3BbIYANHBIX
CUTYalIUAX;
[1K 2.1 U3roraBiuBaTh Tema 1.2
JeKapCTBEHHbIE (POPMBI 11O Tema 2.1,2.2
penientaM u TpeOOBaHUSIM Tema 3.1-3.3
MEJIUIIMHCKUX OpraHu3alun Tema 4.1-4.3
Tema 5.1
Tema 6.1-6.2
Tema 7.1
Tema 8.1
Tema 9.1-9.5
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