OI'BIIOY JuTOK Paboyast mporpamma y4eOHOM TUCIUTUTMHBI ctp. 1 u3 22
OJl. 12 Xuwmus

MWHHUCTEPCTBO ITPOCBEIEHUSA U BOCITUTAHUSA YJIbAHOBCKOM OBJIACTH
O6nacTHOE TOCYIapCTBEHHOE OIOIKETHOE MPOo(dhecCHOHATbHOE
o0pazoBaTeabHOE YUPEKICHUE

«AMMHUTPOBIPAACKUH TEXHUKO-IKOHOMUYECCKUN KOJJIEIK»

PABOYASA ITPOI' PAMMA

y4eOHOM TUCIIUTITMHBI O. 12 Xumus

(unoekc, HaumeHosanue)

cnenuagbHocTu: 15.02.12 «MoHTaX, TEXHUYECKOE OOCIY)KWBAHHE U
PEMOHT IIPOMBIILIEHHOro 00opyaoBaHusa" (110 oTpacisiM)

(x00, HaumeHoBaHUe CReYUATLHOCL)

Jumutposrpaa 2023



OI'BIIOY JIuTOK PaGouyast mporpamma yueOHOM MHCUHUITAHbB cTp. 2 u3 22
OJ1. 12 Xumus

|
|
|

i

Pa6ouass mporpamma o06uieoOpa3oBaTebHON  y4eOHOH AMUCIMIIHHBL O4.12 Xumus
paspab6otana B coorBerctBuu ¢ PI'OC cpemnero obmiero oOpa3oBaHHs (YTBEPKIACHHOIO
[IpukazoM Munucrepera npocsemienus PO ot 12 asrycra 2022 r. Ne 732 «O BHeceHHH
u3meHenuii B @enepanbHEI 06pa3oBaTeNbHBI CTAHAAPT CPEXHEro O0mero o0Opa30BaHus,
yrBepxaenHoro IIpukasom MunucTepeTBa 00pa3oBaHus 1 HAyKH P® ot 17 mast 2012 r. Ne 413)
M Ha OCHOBE IIPUMEPHOH MPOrpamMmbl MO AUCHHMILIMHE, pexoMeH10BaHHOH (DenepanbHbIM
rocyapCcTBEHHbIM  OFO/DKETHBIM  00pa3oBaTe/IbHBIM  YUPEKACHHEM  JOMOJHHTEILHOTO
npogeccuoHansHOro obpasoBanus «VHCTHTYT pasBHTHUS npo¢eCcCHOHAIBHOIO 00pa3oBaHMs»
(OI'BOY JI10 UPIIO) (yTBepKAEHHONH MPOTOKOIOM Ne 14 o1 30.11.2022 r.)

PACCMOTPEHA YTBEPXKJIAIO
METOJMUECKON [IMKJIOBOH KOMHUCCHEH 3aMecTUTENb JUPEKTOpa 110 y4eOHOMH
061enpodeccHoHaIbHBIX AUCIHUIUIAH 1 pa6@'pg JiuTOK
npo(eCCHOHATBHBIX MOJIyJIEH OTpacin H.B. [lepryHosa
TIPOM3BOJICTBEHHOH c(epPhI K TEXHOTCHHOMU (noonucn)
0e30MacHOCTH « 7 » or 2023 r.
[Ipotokon Ne_ 7~ 0T « 57 », £  2023r.
[Tpencenarens 772/ %v JI.H. CesaToBa

(0 TIHCE) (D.1.0.)
PaspaGorunk: Cssitopa Jlwams HwukojaesHa, MpenoaaBaTellb epBoM

kBanrdukanmonnoil kareropuu OLBIIOY JIuTOK
(D.1.0., donxncrocms)
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1. MACIIOPT IPOT'PAMMBI YUYEBHON JUCIIUILJIUHBI

1.1. MecTo AMCHMIUIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTe/ibHOM
NMPOrpaMMbi:

VYyeOHast paucuMiuinHa «XUMUS»  SBISETCA  MpeAJiaraéMoil  4acTbio
o01ieo0pa3oBaTeabHOr0 ILMKJIA OCHOBHOW 00pa3oBaTeNbHONM MpPOrpaMMbl B
cootBeTcTBUM ¢ I'OC 110 NPOeccuu /cneyuanvrocmu.

15.02.12 «MoHTax, TEXHUYECKOE OOCIY>KMBAaHHE M PEMOHT  MPOMBIILIEHHOTO
obopynoBanus" (Mo OTPACIISIM);

1.2. Hesu 1 mIaHupyemMble pe3ybTaThl OCBOCHUA TUCHUIIINHBI

1.2.1. Hean u 3a7a9u JUCHUILJIHHBI

DopMHUPOBAHUE Y CTYJICHTOB MPEACTABICHUS O XUMUUYECKON COCTaBISAIOLICH
€CTEeCTBCHHO-HAYYHONW KAapTUHBI MHpa KaK OCHOBBI TPUHATHS PEIICHUH B
KU3HEHHBIX W TIPOU3BOJCTBCHHBIX CHUTYyaIlUsAX, OTBETCTBEHHOI'O IIOBEJICHHS B
IPUPOIHOI cpee.

3amavyu QIUCHMILIMHBI:

1) chopmMupoBaTh NMOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUUYECKUX
MIPOIIECCOB U ABJIECHUM B OKPY’KAIOIIEH cpejie, 1IETOCTHON HAyYHOW KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIIATH (DOPMYJIBI HEOPTAHUYCCKUX U OPTaHUYCCKHUX
BEIIECTB, YPaBHEGHHMS  XHMHUYECKHX  PEAKIUNA, OOBIACHATH HMX  CMBICIH,
UHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TPOBEACHUS MPOCTEHIINX  XHUMHUYCCKHX
OKCTIICPUMEHTAIBHBIX HCCICIOBAHUM C COOJIOJICHHEM MPaBMI  OE30MacCHOTO
oOpalieHus ¢ BEIIeCTBAaMH 1 JJA0OpaTOPHBIM 000PYTIOBAHUEM;

4) pa3BUTh YMEHHUS UCIIOJIH30BaTh HH(OPMAIIMI0 XUMHUYCCKOTO XapaKTepa 3
Pa3IMYHBIX HCTOYHUKOB;

5) chopmmpoBaTh yMEHHUS  MPOTHO3UPOBATH  IOCIACACTBHS  CBOCH
JNEATCIBHOCTA M XUMHYECKUX TMPHUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX
MIPOLECCOB;

6) chopMHupoBaTh TOHMMAHWE 3HAYUMOCTH JOCTHKCHUN XUMHUYCCKON HAYKH
Y TEXHOJIOTHH VISl pa3BUTHS COLIMAIBHOM U MPOU3BOICTBEHHOU cdep.
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1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHS 001Ie00pPa30BaTEJIbLHOM

aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kon n

Ilnanupyemble pe3yJibTaThl OCBOEHUS M CUMILIMHBI

HaMMeHOBaHHE
(popmMupyembIx
KOMIIETeHIH

O6mme’

JIMCIMIUIHHAPHbIC

OK 01. Bribupats
CHOCOOBI pelIeHHs
3aja4
podeCCUOHATBHON
JIeATENbHOCTH
MPUMEHUTENBHO K
Pa3THYHBIM
KOHTEKCTaM

B yacTH TpyI0BOro BoCHUTAHMS:

- TOTOBHOCTh K TPYIly, OCO3HaHHE [IEHHOCTH
MacTepcTBa, TPYIOII00He;

- TOTOBHOCTh K aKTHBHOH J€ATEIbHOCTH

TEXHOIOTTUECKOHN u COLIMAJILHOH
HaMpaBJIEHHOCTH, CITOCOOHOCTE
WHUIMUPOBATh, IJIAaHUPOBATh Hu
CaMOCTOSITEIBLHO BEITIOJTHATE TaKyko
JIeITEIbHOCTD,

- HHTepeC K  pasauuHbIM  cdepam

npodecCHOHANBHOM JeITEBHOCTH,
OBJjiajieHie YHUBEPCAIbHBIMH Y4eOHBIMHU
M03HABATEJbHBIMH ACHCTBUSIMM:

a) 0a30BbIe JJOrHYeCKHe JIeliCTBUA:

- caMmocTosTeNbHO  (opMynupoBaTh U
AKTyaJTM3HUpPOBATh npooeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJMBaTh CYLICCTBEHHbBIH INPH3HAK
W OCHOBaHUS JUIst CpaBHEHWUS,
Kiaccu(puKanuu u 0000IICHHS;

- ONpEeEeNsTh LENH ACITEeIbHOCTH, 331aBaTh
napameTpbl ¥ KPUTEPHUH UX JTOCTHKEHHS;

- BBISIBJIATh 3aKOHOMEPHOCTH "
TIPOTUBOPEUHS B paccMaTpuBaeMbIX
SIBIICHUSIX

- BHOCUTb KOPPEKTHBBI B JEATENHHOCTS,
OLIEHWBATh  COOTBETCTBUE  PE3YJbTATOB
LeNsIM, OLCHHWBATh PHUCKU  TIOCIEACTBHIA
JIeATENLHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBIILICHHE MPU
PEeLIeHUH KU3HEHHBIX MPOOIIeM

- BJaJeTh CHCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas
BKJTIIOYAET: OCHOBOIIOJIararoIue TIOHSITHUS
(XuMHYecKMi ~ 3JEMEHT,  aTOM,  JJIEKTPOHHas
obomouka aroma, s-, p-, d-3MEKTPOHHBIC OpOUTAIH
aTOMOB, HIOH, MOJIEKYIa, BaJICHTHOCTb,
ANIEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHCIEHUS,
XUMHYECKas CBsA3b, MOJb, MOJISIpHas  Macca,
MOJISIPHBIN o0beMm, YIJIEPOIHBIHA CKeJIET,
(yHKIMOHANBHAS — TPYyNIa, pajuKall, W30MEpHs,
HU30MEPHI, TOMOJIOTUYECKHUI psan, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA- U  a30TCOAEpIKaliue
COCIMHCHMA, 6HOHOFHQCCKH AKTHBHBIC BCIICCTBA
(yrneBomel, KHpbI, O€NKU), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUs, KpUCTAJUIMYecKas pelIeTKa, THIIBI
XMMHUUYECKUX peakuuit (oKHMCIUTENBHO-
BOCCTaHOBUTENbHBIE, 3K30-U  3HIOTEPMUYECKHE,
peaKkIMu MOHHOTO OOMEHa), PacTBOp, 3JIEKTPONIUTHI,
HE3JIEKTPOIINUTHI, JJICKTPOIIUTUYECKAsT ANUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUUECKOI
peakluy, XUMHYECKOE paBHOBECHE), TEOPUH U
3aKOHBI (Teopus XMMHUYECKOT 0 CTPOCHHUS
opranmueckux BemiectB A.M. Byrtneposa, Teopus
JIEKTPOJINTUYECKON HMCCOLMALNY, MEPUOANYECKUN
3akoH [I.W. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHMUH,
(axTonornyecKre CBENEHUs O CBOMCTBAX, COCTaBe,
MOJIydeHHH W 0€30MacHOM  HCIONb30BaHUU
BaXHEMIINX HEOPraHWYECKUX M  OPraHHYECKHX
BEIIECTB B OBITYy M IPAaKTHYECKOH AEATEIbHOCTH
YeJI0BEKa;

0) 6a3zoBbIe HCCIeA0BaTeJIbCKHE | - YMEThb BBIABISITh XapaKTE€pPHblE NPU3HAKA U
JNeHCTBUA: B3aMMOCBA3b HM3YYEHHBIX IIOHSATHUN, IIPUMEHATH
- BIAJETh HaBBIKAMHU y4eOHO- | COOTBETCTBYIOIIME IMOHATHS MPH OMHCAHUU CTPOCHUS
HCCIIEI0BATENbCKON u IIPOEKTHOM | U CBOWMCTB HEOPraHMYECKUX U  OPraHUYECKUX
JEATCNIBHOCTH,  HAaBBIKAMH  Pa3peIICHHs | BEIUIECTB M MX MPEBPAILICHHH; BBIABISTH B3aNMOCBA3h
npobiem; XUMHYECKHX 3HaHUH c TIOHATHSMH u
- BBIABIIATH NIPUYMHHO-CIIEACTBEHHBIC CBA3M | MPENCTABICHUAMH JPYIHX  €CTECTBEHHOHAYYHBIX
U aKTyalH3WpoBaTh 3aJady, BBIIBUTATh | IPEIMETOB;

THITOTE3y ee pemenus, HaXOJWTh | - YMETh HCIOJIB30BATh HANMEHOBAHUS XHMHUYECKUX
apryMeHTbl JUIS JIOKa3aTeNbCTBA CBOMX | COCAMHEHMH MEKIYHAPOIHOTO coro3a
YTBEp)KIACHUM, 3aJaBaTb MapaMeTpbl M | TEOPETUUECKOM W NPUKIAJHOM  XUMUM U
KPUTEPUH PEIICHHUS; TPUBHANBHBIC HA3BaHUS  BAKHEHWIINX  BEIIECTB
- AHANM3WPOBAaTh IIONyYEHHbIE B XoAe | (ITHIIEH, areTHIICH, TIIUIEPHH, (enom,
peLIeHNs] 3aaudl pe3yiabTaThl, KPUTHYECKH | (OpManpiern], YKCYCHasi  KWCIOTa,  TJIMIWH,

YKasEBAalTCA JIMYHOCTHEIE M MeTalpelIMeTHble pe3ysbTaTel u3 SI'0OC COO
B OTIJIaroJIbHOM Qopwme,

pelakuuy OT
OV CLUIIJIMHOM

12.08.2022)

(B mocyienHem
bopMupyeMble OBmeoOpa30BaTEJILHON

2 ﬂMCHMHﬂMHapHHe (npenMeTHme) pPes3syJibTaTe YKa3blBAlTCA B COOTBETCTBUM C
METOIONKOM npenonaBaHra OVMCLHUIIJIIVMHEL




ITO3HABATEIBHYIO M TPAKTUYCCKYIO 00JIaCTH
JKU3HEICITECIIBHOCTH;

- YMETh MHTETPUPOBATHh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIacTeH;

- BBIJBUTATh HOBBIE UJEU, INpeiaraTh
OpPUTHHAIILHBIE MOJIXOJIbl U PELICHHUS;

- CMOCOOHOCTD X MCITOJIb30BAHMS B
MO3HABATEILHON U COLIMANILHOM MPAKTUKE
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OLICHUBATh ux JAOCTOBCPHOCTD, yl"apHI;Iﬁ ras, yFJ'IeKPICJ'ILIfI ra3, aMMHaK, TranicHas
MIPOTrHO3UPOBATH HU3MCHCHUC B HOBBIX | U3BCCTh, HCramiCcHas HW3BCCTh, IIMTbCBAsAd COJA H
YCIIOBUSX; JPYrHX), COCTaBIJISATH (POPMYINIBI HEOPraHMYECKUX M
- YMETH NEPEHOCUTH 3HaHUA B | OpraHUYCCKHUX BCHICCTB, YPAaBHCHHA XHUMUYCCKHUX

peakuuii, OOBACHATH WX CMBICI; TOATBEPKIATH
XapakTepHblE ~XHMHYECKHE CBOWCTBAa  BEILECTB
COOTBETCTBYIOIIMMH 3KCIHEPHUMEHTAMH M 3aluCsIMU
YpaBHEHMI XUMUYECKUX PEAKIINH;

- yMeTb yCTaHaBJIMBATh TIPUHAIEKHOCTh
M3Yy4EHHBIX HEOPTraHWYeCKHMX W  OpraHUYEecKHX
BEIIECTB K OINpEeNeNIeHHbIM KJlaccaM U TpyInmnam
COCMHEHUM, XapakTepu3oBaTh MX COCTaB U
BayKHEHIIIHe CBOMCTBA; OTIpeNeNsATh BUJIBI
XMMHUUYECKUX  CBsi3ed  (KOBaJeHTHas,  WOHHA,
MeTaInyecKasi, BOJIOpOJTHAs), THIIBI
KPHUCTaJTNYECKUX peLeToK BEIIIECTB;
KIacCH(UIIMPOBATh XUMHYECKUE PEAKIHH;

- chopmupoBaTh MpPEACTABICHUS: O XUMHUYECKOM
COCTaBIIAIONIEH  €CTECTBEHHOHAYYHOM  KapTHHBI
MUpa, POJIM XMMHUH B TIO3HAHWUU SIBJICHUH MIPUPOJIBI, B
(hopMHPOBaHUM MBIIUICHUS! M KYJIBTYPbI JINYHOCTH,
ee (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIUMOii
JUISL PELIeHHs] MPAKTUUECKUX 3a]ad U IKOJIOTMYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO H
IIPUPOIIHOM CpEAE;

- yMeTb IPOBOJMTH pacyeTsl IO XUMHYECKUM
¢dopMynaM M ypaBHEHMSAM XHMHYECKUX PEakKIMi ¢
UCII0Ib30BaHUEM (r3HIecKuX BEJINYUH,
XapaKTEepPU3YIOIIUX BELIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: Macchl, o0beMa (HOpMaJbHbBIE YCIOBHS)
ra3oB, KOJNMYECTBA  BEILECTBA;  HCIOJIB30BATh
CHCTEMHBIC XMMUYECKHE 3HAHUsS [JIsl IIPUHSITHUS
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3@HHBIX C BELLIECTBAMHU M X NPHUMEHEHHEM

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
CpencTBa IOUCKa,
aHaNM3a u
HHTEPIIpeTaLn
nHPOPMAIIHN 1
WHPOPMALINOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHHS 337124
npodeccHOHANBHOMN
JeSTENEHOCTH

B odJ1acTn
MO3HAHMS

- copMHPOBAaHHOCTb  MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayK{ i 0011IECTBEHHOM
MPAKTHKHA, OCHOBAaHHOI'O HAa  JHAJOre
KYIIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTA B IMOIUKYIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHHE  S3BIKOBOH U
YUTATENFCKOW KYJABTYPHI KaK CpEICTBa
B3aUMONEHCTBHA  MEXOYy  JIOOBMH U
TTO3HAHUS MHPA;

- OCO3HaHHUE LEHHOCTH Hay4yHOU
JeSITeTbHOCTH, TOTOBHOCTH OCYIIIECTBIIATH
MIPOEKTHYIO " HCCIIEIOBATEIBCKYIO
JeSITeTbHOCTh MHIWBUAYAJIBFHO U B TPYIIIIE;
OBiiaieHNe YHUBEPCAJBHBIMH y4eOHBIMU
MO3HABATEJIbLHBIMHY JICHCTBUSIMH:

B) padoTta ¢ nH(popManHeii:

- BIAJETH HaBBIKAMU TTOTy9ICHUS
WHPOPMAIIUHU W3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIFHO ~ OCYIIECTBIATH  ITOHWCK,
aHAIIN3, CHCTEMATH3aIII0 H HHTEPIIPETAINIO
WHPOPMANIUU PA3INYHBIX BUAOB U (QopM
TIPEICTABIICHHUS,

- CO3/TaBaTh TEKCTHI B Pa3IMYHBIX (opMaTax

HEHHOCTH HAay4YHOIr 0o

- yMeTh IUIAHUPOBaTh M BHINOJNHATH XUMHYECKHH
9KCIIEPUMEHT (ITIPeBpaICHHs] OPraHMYECKUX BEIeCTB
IpY HAarpeBaHWH, MONYYeHHE STWICHA WU H3y4eHHE
€ro CBOMCTB, KaueCTBEHHbIEC PEaKIUH Ha ajbICTUAB,
KpaxMall, YKCYCHYIO KHCIIOTY; A€HaTypalus OenKoB
IpH HarpeBaHWM, LBETHbIE pEaKUuH OCJKOB;
NPOBOAMTH PEaKMd HOHHOIO OOMEHa, OIpeNessiTh
Cpely BOIHBIX PAacTBOPOB, Ka4eCTBEHHBIE PEaKIHU
Ha cynehar-, KapOOHAT- W XJIOPHI-aHWOHBI, Ha
KaTHOH aMMOHHS; peIlaTb JKCIepUMEHTAIbHbIE
3agaqn mo TtemMaM "Mertamel" u "Hemeramner") B
COOTBETCTBHHU C INPABIJIAMHU TEXHHKH OE30MACHOCTH
npyu OOpaIieHNH C BEUIeCTBAMH H J1a00OPaTOPHBIM

000pyoBaHNEM; TIPEACTABIIAT pe3yNbTaThI
XMUMHYECKOTO 3KCIepUMEHTa B QopMme 3amucu
ypaBHEHUI COOTBETCTBYIOILIUX peakuui u
(opMynupoBaTh  BBIBOABI Ha  OCHOBE  ITHX
Pe3y/IbTaToB;

- YMETh aHAIM3MPOBATh XUMHUUECKYIO HH(OpMAIHIO,
MOJIy4aeMyl0 W3 pasHbIX HCTOYHHUKOB (CpEICTB
MaccoBoi MH(popMaIuH, ceTh VIHTepHeT U apyrue);
- BIajeThb OCHOBHBIMM METOJAAMH  HAy4YHOrO
MO3HAHMS BEIIECTB M  XUMHYECKHX  SIBIICHUH
(mabmonenue, HU3MEpEHUE, 9KCIIEPUMEHT,
MOJIETTHPOBAHHE);

- YMCTb TPOBOJWUTH PacCUCTbhl MO XHUMHWYCCKHUM
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C Y4eroM Ha3HaueHUs HWHOOpPMALUH U
LIeNIeBOi ayIUTOPHH, BBIOHpas
ONTUMAJIBHYIO (OpMY TPEIACTABICHHA H
BH3YyaJIH3aLIH;

- OLIEHMBATh JIOCTOBEPHOCTD, JIESTHTUMHOCTh
nH}opManum, ee COOTBETCTBHE ITPABOBBIM U
MOpPaJIbHO-3TUYECKHM HOpMaM;

- HCIIONIb30BATh cpencraa
WHOOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJOTHA B PEUICHHH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M  OPraHU3aI[MOHHBIX
3amad ¢ coOironeHWeM — TpeOoBaHHM
SPrOHOMHMKH,  TEXHHKH  0O€30MacHOCTH,
THTHEHBI, pecypcocOepeeHus], IPaBOBbIX U
9TUYECKUX HOPM, HOPM HH(OPMAIHOHHOM
0€e30MacHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUS U
3anMThl HHOpPMaIKU, HHPOPMAIIMOHHOH
0e301aCHOCTH JINYHOCTH,

(opMynamMm W ypaBHEHHMSM XHUMHYECKHX PEaKIil C
UCIIOIb30BaHNEM ¢usmuecknx BEJINYMH,
XapaKTepHU3YIOIINX BeUIecTBa C KOJIMYECTBEHHOMH
CTOPOHBI: Macchl, 00ObeMa (HOpMalIbHBIE YCIIOBHS)
ra3oB, KOJMYECTBA  BEIECTBA;  MCIIONB30BAThH
CHCTEMHBIE XMMUYECKHE 3HAHUS Uil TIPUHITHUS
pelIeHnii B KOHKPETHBIX JKW3HEHHBIX CHTYalusX,
CBSI3aHHBIX C BEIECTBAMH M UX IIPHMEHEHHEM

OK 04. - TOTOBHOCTh K CaMOpPAa3BUTHIO, | - YMETh IUIAHUPOBATh W BBINOJIHATH XUMHYECKUN
D¢ dexTuBHO CaMOCTOSITEIILHOCTH U CAMOOITPE/ICIICHUIO; AKCTIEPUMEHT (TIPEBPALCHHsT OPraHMYECKUX BELIECTB
BBaHMOﬂeﬁCTBOBaTb -OBJIAJICHUC HaBbIKaMU y'-IC6HO- Ipu Harp€BaHUH, IMOJYYEHHC ODTHUJICHA U HU3YUCHHE
u paborath B UCCIIEI0BATENbCKOH, HPOEKTHOM U | €ro CBOMCTB, KAYECTBEHHbBIE PEAKIMU Ha allbJETUIIBI,
KOJUIEKTHBE U COIMAJIBHOM JIeSITEeNbHOCTH; Kpaxmajl, YKCYCHYIO KHCIIOTY; JeHaTypauusi OelKoB
KOMaH e Osgiagenue YHUBEpPCAJBHBIMM | IPU  HarpeBaHUM, LBETHBIE pEAaKLUM OEJIKOB;

KOMMYHHKATUBHBIMH JeiiCTBUSMH: MPOBOJIUTh PEAKLIMM HMOHHOTO OOMEHA, OIpENelsiTh

0) coBMecTHasl JesITeJIbHOCTD: cpelly BOIHBIX pPacTBOPOB, KauECTBEHHBIC PEAKLIUU

- IIOHUMATh Y HUCIIOJIb30BAaTh IPEUMYIIECTBA | HA Cynb(aT-, KapOOHaT- W XJIOPUI-aHHOHBI, Ha

KOMaHAHOHN U MHIMBUAYaIbHOH paboTHI; KaTHOH aMMOHMsS; peEllaTh 3KCIEPHUMEHTAJIbHBIC

- NPUHIMATh LN COBMeCTHOM | 3amaun mo Temam "Mertamiel" u "Hemeramisl") B

JeATEIIbHOCTH, OpraHMU30BbIBAThH U | COOTBETCTBHM C MpaBUJIaMH TEXHUKH 0€301acHOCTH

KOOPIMHUPOBATh  JEWCTBUA 1O €€ | Mpu OOpalleHHH C BELIECTBAMHU U J1aOOpPaTOPHBIM

JOCTIDKEHHIO: COCTaBJIATh IUIAaH AEHCTBUIL, | 00OpynOBaHUEM; MIPEACTABISTh Ppe3yNnbTaThl

pacnpenensiTb POIM C Yy4ETOM MHEHHH | XUMHYECKOrO OSKCIepUMeHTa B (opMme 3amucu

YYaCTHUKOB o0CyXaaTh pe3yNbTaThl | ypaBHEHHH COOTBETCTBYIOIIMX  peakuuit  u

COBMECTHOM paboTH; (dopMynmupoBaTh  BBIBOOBI Ha  OCHOBE  OTHX

- KOOpPAWHUPOBATh W BBIIOJHATH PabOTy B | pe3yiabTaToB

YCIOBHAX pEajbHOrO, BHPTYalbHOIO U

KOMOHMHUPOBAaHHOTO B3aUMOAEHCTBYS;

- OCYILECTBIIATh MTO3UTHBHOE

CTpAaTETHUECcKOe IIOBEACHHE B Pa3JIMUHBIX

CUTyallUiX, HpOSBIATH TBOPYECTBO U

BOOOpaxkeHHe, OBITh HHUIIMATUBHBIM

OsiaageHue YHHBepCAJIbHBIMH

peryJsiTHBHbIMH JeiiCTBUSIMMU:

I') MPUHATHE ce0sl M APYTHX JI0/eii:

- IPUHAMATH MOTHBBI M APTYMEHTHI JIPYTHX

nonaen npu aHaIuse Ppe3yJIbTaTOB

JeATEITbHOCTH;

- MPHU3HABaTh CBOE IIPABO M TNPABO JPYIHX

JIFOZIEH Ha OIIHOKU;

- pa3BUBaTh CHOCOOHOCTH MOHMMATh MUP C

TIO3MIAN APYTOT0 YEJIOBEKA;
OK 07. B 00siacTH 3K0/I0rH4€CKOro BOCIIUTAHMSI: | - C(HOPMHUPOBATH NPEICTABICHUS: O XHMHUYECKOH
ConeiicTBOBaTh - c(opMHPOBAaHHOCTh  OSKOJOTMYECKOW | COCTABIISIOMIEH  €CTECTBEHHOHAYYHOW  KapTHHBI
COXPaHEHHIO KYJIbTYPBI, IOHNMaHNE BIUSHUS COLUATIBHO- | MHpPa, PO XUMHH B MTO3HAHWH SIBIICHUH NPUPOABI, B
OKpYyXaromien 9KOHOMHYECKHX ITPOLECCOB HA COCTOSHHE | ()OPMUPOBAHMH MBIIIICHUS W KYJIbTYPHI JIMYHOCTH,
cpensl, MPUPOJHON W COIMANbHOW  Cpeapl, | ee (YHKIMOHAIBHOH TI'PaMOTHOCTH, HEOOXOJMMOH
pecypcocOepekeHn | Oco3HaHUE r7100aJIBHOTO XapakTepa | Al PElIeHHS MPAKTHYECKUX 3a1a4 M SKOJIOTHUECKH

10, IIPUMCHSTDH

OKOJIOTHYCCKHX Hp06J'IeM;

000CHOBAHHOI'0 OTHOIIEHHUS K CBOCMY 3J0POBbBIO U
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3HaHUA 00 - IUJIJAHUPOBAaHWE U  OCYILUECTBJIECHHE | IPUPOAHOMU Cpele;
N3MCHCHUU HeﬁCTBHﬁ B 0pr>1<a}0meﬁ Cpeac Ha OCHOBC - YMEThH COGJ’IIOﬂaTI) IpaBujia 3KOJIOrH4YE€CKHU
KJIMMaTa, 3HaHWA IleJed  YCTOWYMBOrO  pas3BHTHA | II€I€CO00pa3HOr0 TMOBEAEHHS B OBITY M TPYIOBOM
MIPUHIUIIBI YCJIOBCUCCTBA, JACATCIIBHOCTU B LECIIAX COXpAaHCHUA CBOCTO 3J0POBbA
OepexXITMBOrO aKTUBHOE HEIpUATHE JEUCTBHUH, | U OKpYXKawllell MNpUpPOAHOM Cpeapl; Y4YHUTHIBATh
MIpOMU3BO/JICTBA, MPUHOCAIINX BPCIa Oprxcanmef/i cpeac, OIIaCHOCTb BO3HeﬁCTBHﬂ Ha JKHBBIC OpTraHU3MbI
S(l)(l)eKTI/IBHO - YMEHHUE OPOrHo3upoOBaTh | ONPECACIICHHBIX BCHICCTB, IIOHUMas CMBICJI
I[eflCTBOBaTB B He6J’IaFOHpI/I$ITHI>Ie 3KOJIOTMYECKHUE | ITIOKa3aTCIIsd npez[enLHoﬁ }IOHyCTHMOﬁ KOHIICHTpalu
‘1pe3BI:I‘IaI>iHBIX NOCICACTBUS MPCANPUHUMACMBIX HeﬁCTBHﬁ,
CUTyalusiax OpeaoTBpallaTh UX;

- paclimpeHue OIlbITa JACATCIIbHOCTU

JKOJIOTHUYECKOI HaIpaBJICHHOCTHU,

- OBJIaJICHUC HaBbIKaMU yqe6Ho-

HCCIIe10BaTeIbCKOM, IPOSKTHON U

COHPIaJ'IBHOﬁ JACATCIIBHOCTH,
IK 3.4. HCTOJIb30BAHNE pa3UYHBIX | CQOPMUPOBAHHOCTH  TMPEACTABICHUH O
OpraHu3oBbIBaTH | HCTOYHUKOB JUISt MOJYYEHHS | MECT€ XHMHUU B COBPEMEHHOW HAy4YHOU
BBIIIOJIHEHNE XUMUYECKOW WHMOPMAIMU, YMEHHE | KapTHHE MHpA; MOHMUMAaHHE POJU XUMHHU B
NPOU3BOJCTBEHH | OI[EHUTh €€ JIOCTOBEPHOCTh i | (JOPMHUPOBAHUU Kpyrosopa u
bIX 3a/aHUH JOCTHKEHHSI XOPOIIMX PEe3ylbTaToB | PYHKIMOHAIBHON TIpPaMOTHOCTH 4YeJIOBEKa
HOMYMHECHHBIM B npodeccrnoHanbHOU chepe. JUTSL pEIIeHUs] PAKTHYECKUX 3a/1a4.
MIEPCOHAIIOM C
coOroIcHIEM
HOPM OXpaHBbI
TpyZa u
OCepeXKITHBOTO

IIpOU3BOJICTBA.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BUABI Y4e0HOH padoThl

Bua yueoHoii padoTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHoOBHOe coep:KaHue 64
B T. 4.:

TEOPEeTHYECKOE 00yIeHNE 30
MPAKTAYECKUE 3aHATUS 24
abopaTOPHBIC 3AHITHS 10
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaAHMeE (COAEPKAHUE 5
NMPUKJIATHOTO MO/YJIf)

B T. 4.

TEOpPETHYECKOE 00yUeHUE 2
MPAKTUYECKHUE 3aHITH 4
IIpomexyTouHas aTrecTanus (3a4er) 2
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2.2. TemaTu4ecKHuii IJIAaH U cCOeP:KaAHUE YUeOHOH TUCHUTILUINHBI « XUMHS»

HaumeHnoBanmue Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem | @opmupyemblie
pa3aesioB M TeEM JadopaTopHbie M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb 4acoB KOMIIETCHIIHH
1 2 3 4
OcHOBHOE coiep:KaHue 64
Pazgea 1. OcCHOBBI CTPOECHUS BelIeCTBA 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
CtpoeHue aToMOB
XUMIIECKITX Teoperuueckoe o0yueHue 2
2JIEMEHTOB vI/I pupoaa ST T Con c _
XUMUYECKOi CBSI3H pEMEHHass MOJENIb CTPOEHHUS aToMma. HMBOJIMYECKUI S3BIK  XHUMUH.
XUMUYECKUH AJIEMEHT. DJeKTpoHHas KoHpurypamus atoma. Kiaccudukanus
XHUMHUYECKUX 3JEMEHTOB (Ss-, P-, O-aimementsl). BajeHTHBIE 3IIEKTPOHBI. 5
BanentHoCTb. DJIEKTPOHHAsA npupoja XUMHYECKOU CBSI3U.
DIEeKTPOOTPUIIATEIILHOCTh. BHIBI XMMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAf,
MeTaJUTMYeCcKas, BOJOPOAHAS) U CITOCOOBI ee 00pa30BaHUS
IIpakTHYecKHe 3aHATHSA 2
Pemenne 3amannii Ha MCHOIB30BaHME XMMHYECKOM CUMBOJIMKHM M HA3BaHUM COCAUHEHHI IIO
HOMEHKJIaType MEXJIYHapOJHOTO COI03a TEOPETUYECKOM U TPUKIAJHOW XUMHM U
TPUBHUAIILHBIX HA3BaHHWH JUIsI COCTABJICHHUS XUMUYECKUX (HOPMYJ JIBYXaTOMHBIX COCAMHEHUN
(oxcuaoB, CylbPUAOB, TUAPHUIOB U T.II.) U IPYTrUX HEOPTaHMYECKUX COCAMHEHUN OTIEIbHBIX
KkiaccoB. IlpakThueckue 3amaHusi Ha YCTAHOBJEHHUE CBSI3M MEXKIYy CTPOCHHEM aTOMOB
XUMHUUYECKUX BJIEMEHTOB U MEPUOJIMUYECCKUM HU3MEHEHHWEM CBOMCTB XMMUUYECKUX JJIEMEHTOB U
UX COCJIMHEHUI B COOTBETCTBHUU C MOJI0KeHUEeM [leproinueckoi CHCTEMBI.
Sanarne Ne2 | T13 Ne | «CocTaBieHHe XUMUYECKHX (DOPMYIT U YCTAHOBJICHUE CBS3U MEXTY
CTPOEHHUEM aTOMOB XMMHUUYECKHUX 3JIEMEHTOB U NMEPUOINYECKUM U3MEHEHUEM HX 2
CBOMCTBY
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
[Tepnonuyeckuii 3akoH | [IpakTHYecKne 3aHATHS 2 OK 02
u Tabmuua JI.1. [lepuonnueckas cucrema xumudeckux 3nemMeHToB .M. MenneneeBa. PU3UUYECKUN CMBICT
Menneneesa [lepuognueckoro 3akonHa J[.MI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB

XUMHWYCCKHX 3JICMCHTOB, 06p3.3yeMBIX HMHU TTPOCTHIX MU CJIOKHBIX BCHICCTB B COOTBCTCTBUHU C
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MOJIO)KEHUEM XMMHYECKOro 3jeMeHTa B llepmomuueckoil cucteme. MHUpPOBO33PEHUYECKOE U
Hay4Hoe 3HadeHue [lepnoauueckoro 3axona J[.M. Menneneesa. [Ipornossr /[.M1. Menaeneesa.
OTKpbITUE HOBBIX XHMHUYECKUX DJIEMEHTOB. PelieHue mNpakTHKO-OPHUEHTHPOBAHHBIX
TEOPETHUYECKUX 3a/laHMi Ha XapaKTepH3alMI0 XMMHYECKHX 3J1eMEHTOB «Metaumdeckue /
HEMETAIJINYECKHE  CBOMCTBA, D3JEKTPOOTPULATENLHOCTh XMUMHUYECKUX JJEMEHTOB B
COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOCHHUEM M IOJIO)KEHHEM B IEPHOJIUYECKON CHCTEME
xuMmudecknx aneMmenToB .M. Meneneeray»

Sansrue Ne3 | TT3 No 2 «PemnieHne mpakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUN Ha XapaKTePU3AIHIO

XUMHYECKUX DJIEMEHTOB) 2
Paszpnen 2. Xumuyeckue peakiuuu 10
Tema 2.1. Tursl OcCHOBHOE CcO/Iep:KaHue 4 OK 01
XUMUYECKUX peakiyii | TeopeTuueckoe o0yueHue 2
Sansrue Ne4 | KjjaccuuKaiys ¥ THIBI XUMHUYECKMX PEAKIUi C ydacTHEM HEOPraHUYeCKUX
BemiecTtB. (CoCTaBlIeHME ypaBHEHUM peakUWil COEAWMHEHHUs, Pa3I0KEHUs,
3aMelnieHus, oOMeHa, B T.4. PEaKIUid TOPEHHs, OKHCICHHUSI-BOCCTAHOBIICHHUS.
YpaBHEHUSI OKUCICHUSA-BOCCTAHOBJIEHUA. CTeneHb OKUCICHUS. OKUCIUTENb U 5
BOCCTaHOBHTEIIb. Cocrasnenne u ypaBHHBaHHE OKHCIIUTEIBHO-
BOCCTAHOBHUTEILHBIX PEAKIIUA METOJOM JJIEKTpOHHOTO OanmaHca. OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMU B MPUPOJIC, MPOU3BOJICTBEHHBIX IpoOlEeccax |
YKU3HENIEITEIIbHOCTH OPraHU3MOB
IIpakTHYecKHe 3aHATHS 2
KommuecrBenHnple OTHOIICHUS B XUMHH. OCHOBHBIC KOJWYECTBCHHBIC 3aKOHBI B XHMHH H
pacyeTsl MO YpaBHEHUAM XMMHUYECKUX peakiuid. Mosb Kak €IMHUIA KOJUYECTBA BEIECTBA.
MognspHas Macca. 3aKOHbI COXPaHEHHUSI MacChl M SHEpPruu. 3akoH ABorajapo. MoJisipHbIi
o0beM ra3oB. OTHOCUTENbHAsl IJIOTHOCTh ra3oB. PacueTsl M0 ypaBHEHHUAM XHUMHYECKHX
peakiuii ¢ HMCHOJIb30BaHUEM MacChl, 00beMa (HOpPMallbHbIE YCJIOBHS) Ta30B, KOJIWYECTBA
BEIIleCTBA
Sansrue No 5 \ 113 Ne 3 «Pemienue 3aga4 Ha OCHOBHBIC 3aKOHBI XUMUH 2
Tema 2.2. OcHoBHOE coaep/kaHue 4 OK 01
ONEeKTPOIUTHYECKAS Teopernyeckoe o0yueHue 2 OK 04
Aucconnanus u Bamste Ne 6 Teopmi 3JIeKTp0J1HTI/IquK017I nucconuanuu. MoHEL SHeKTpOJH/ITLI, 2

HOHHBIN 0OMeH

HCOJICKTPOJIUTHI. Peakiiun noHHOTO obomena. CocTaBlieHHE peaKL[I/Iﬁ HMOHHOT'O
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0oOMeHa IyTeM COCTaBJICHUS WX MOJHBIX U COKPAIICHHBIX MOHHBIX YPaBHEHUH.
KucnotHo-ocHoBHbIE peakiiny. 3alanusi Ha COCTABJICHUE HOHHBIX PEeaKIUui

JlabopaTopHble 3aHATUA

HccnenoBanue TUTIOB (TI0 COCTaBY U KOJIMYECTBY MCXOAHBIX M 00Pa3yIOIMXCS BEIIECTB) U
MPU3HAKOB XUMHUUYECKUX peakiuil. [[poBeaenne peakiuii HOHHOro 0OMeHa, orpeieeHIe
Cpeibl BOJHBIX PACTBOPOB. 3aaHUsI HA COCTABJIEHHE HOHHBIX peaklui

Sanarne Ne 7| JIP Nol « THIbI XUMHUECKUX PEAKITHII»

KoutpoJubHas
pabora 1

3ansTre Ne 8
CTpOGHI/IC BC€IIECTBA U XUMHNUYCCKHUC peaKHI/II/I

Pa3pea 3.

CTpoeHne U CBOICTBA HEOPraHMYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanmus,
HOMCHKJIATypa 1
CTpOEHHUE
HEOPraHUYECKUX
BEIIECTB

OcHOBHOE coiepkaHue

Teoperuyeckoe o0yueHue

N

Sanarue Ne9 | [Ipenmer Heopranudeckon xumuu. Kimaccudukaiys HEOPraHUYECKHX BEIIECTB.
[Tpocteie u cnoxHble BeriecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIECTB (OKCHIBL,
THIPOKCHUIIBI, KHCIIOTBI, COJH). B3aMOCBSI3b HEOPraHWYECKHX  BEILECTB.
ArperaTHble cocTOsHUS BemlecTBa. Kpucrammyeckne u amMop(HbBIC BEIECTBa.
Tunbl  KpUCTaJUIMYECKUX  pEImIeTOK  (aTOMHas, MOJICKYJspHasi, HOHHasi,
MeTaJUTNYecKas). 3aBHCUMOCTh (U3MYECCKUX CBOWCTB BeEIIECTBa OT THIIA
KPUCTAJUTMYECKOHN PeIIeTKH. 3aBUCUMOCTh XUMHUYECKOW aKTHBHOCTH BEILECTB OT
BUJIAa XHMHYECKOW CBSI3M M THIIA KPHUCTAUIMYECKOW pemieTkd. [IpuduuHbI
MHOT000pas¥si BEIIECTB

IIpakTHYecKkue 3aHATHS

Homenknatypa HeopraHMYeCKHUX BEIIECTB: HA3BaHME BEIECTBA MCXOJS U3 UX XUMHYECKOU
(GbopMynbl MM COCTaBICHHE XHUMHYECKOW (OPMYINbI HCXOJsS W3 Ha3BaHMs BElIECTBA IIO
mexayHapoanoi (MFOITAK) wiu TpuBHalibHOM HOMEHKIIATYpE.

Pemenune mnpakTHUecKUX 3aJaHUNd TO KIacCH(UKAIMK, HOMEHKJIAType MU XUMHUYECKUM
(dbopMynaM HEOpPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIAcCOB (YrapHbI ras, yrJIeKHCIbIM ras,
aMMUaK, TallleHas W3BECTh, HETAllleHas M3BECTh, MHUTHEBAas cojda M JAPYruX): Has3blBaTh U
COCTaBIATH (POPMYIBI XUMHUECKUX BEIIECTB, OMPEAETISATh MPUHAICKHOCTD K KIIACCy.
Hcrounuku xumMuueckoi nHpopMaIun (CpeicTB MaccoBoi nHpopMmaiun, cetb aTepHeT 1
npyrue). [louck nHdopmanuy no Ha3BaHUSAM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM (hopMyIam

OK 01
OK 02
[IK 3.4

3?{*’1?86 I13 Ne 4 «Pemenne 3a1a4 1o HOMEHKJIATYype HEOPraHMUECKHUX BEIIECTB)»
o
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Tema 3.2. duszuko- OcHOBHOE coJiep:KaHue OK 01
XUMHUYECKHE CBOUCTBA | Teopernyeckoe odoyuenue OK 02
HEOPraHMYeCKUX [IK 3.4
BEIIECTB
Tema 3.2.1 ®uzuko- Samsrne | Metayuiel. OOmue ¢Gu3MYeckue U XUMHUYECKHE CBOWCTBa MeTayuioB. CrocoObl
XUMHYECKUE CBOMCTBA el MoJlyyeHus.  3Hau€HUWE  METaVIOB W  HEMETaJUIoOB B MPHUPOAE U
METaJlJIOB KU3ZHEJCATEIbHOCTH 4YeJloBeKa M opraHu3moB. Kopposust meTamioB: BHIbI
KOPPO3HH, CIIOCOOBI 3aIIUThl METAJUIOB OT KOPPO3UHU.
Tema 3.2.2 ®usuko- Sanarne Hemeramnel. OOmme ¢u3uyeckue MU XUMUYECKHE CBOWCTBA HEMETAJIOB.
XUMUYECKHE CBOWCTBA e 12 Tunuuneie cBoiictBa HemetawioB [V— VII rpynn. Knaccudukauus n
HEMETaJIJIOB HOMEHKJIaTypa COeAUHEHUH HemeTaioB. KpyroBopoTel OMOT€HHBIX 3JIE€MEHTOB
B NIPUPOJE

Tema 3.2.3 Ousuko- Sansrhe XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHJIOB,
XUMHUYECKUE CBOMCTBA e 13 TUAPOKCHJIOB, KHCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
KHCJIOT, THIPOKCUIOB, MIPOCTBIX BEUIECTB, BOJOPOJIHBIX COCUHEHUN, BBICIIUX OKCUJOB U THJIPOKCUIOB
OKCH/JIOB U COJIEH IIpakTHuyeckune 3aHATHS

CocraBneHHe ypaBHEHUW XHMMHUYECKMX PpEaKIUHd C Y4acTHUEM TMPOCTBIX U  CIOXHBIX

HEOPraHMYECKNX BELIECTB: METAUIOB M HEMETAUIOB; OKCUIOB METAJUIOB, HEMETALIOB M

aM(pOTEePHBIX JIEMEHTOB; HEOPTraHUYECKUX KUCIIOT, OCHOBaHUH U aM(OTEPHBIX THIPOKCHIIOB;

HEOPraHMYECKHX  COJIEH, XapakTEepU3YILIWX MX CBoicTBa. Pemenue  mpakTuko-

OpPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJJaHHi Ha CBOMCTBA, COCTaB, MOJy4YeHHE U Oe30macHoe

WCIOJIb30BaHME BaXXHEHIIMX HEOPraHMYeCKUX BEHIECTB B OBITY M MPAKTUYECKOM

JIESTEIbHOCTH YEJIOBEKA

3ansTue Ne o o .
14 [13 Ne 5 «Pemenue 3aganuii Ha COCTABICHUE YPAaBHEHUN XUMUYECKUX PEAKIINII»

Tema 3.3. OcHOBHOE CO/Iep:KaHue OK 01
Wnentuduxarnms JlabopaTopHbIe 3aHATHSA OK 02
HEOPraHMYCCKUX JIaGopatopHas pabota «neHTH(UKaLNs HEOPraHMUECKUX BEIIECTB. OK 04
BCIIECTB Pemenune skcnepuMeHTaIbHBIX 3aad M0 XMMUYECKMM CBOMCTBAM METAJIJIOB U HEMETAJJIOB,

110 paClIO3HABAHUIO U ITOJTYUYCHHUIO COCIMHEHUN METAJIOB 1 HEMETAILJIOB.

I/IZLGHTI/I(I)I/IKEU_[I/IH HCOPTaHNYCCKUX BCHICCTB C MHCIIOJIB30BAHUCM HX (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
CBOfICTB, XapaKTCPHbBIX KAYCCTBCHHBIX peaKHHﬁ. KauectBenHnnie pCaKknu1 Ha Cynb(baT-,
Kap6OHaT- " XJIOPU-aHUOHBI, HA KATUOH aMMOHUS
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3?@’? ? ¢ JIP Ne 2 «MneHTruduKammsi HEOPraHUIECKUX BEIICCTB» 2
KoHnTpoJubHas 3ansTre »
CBolicTBa HEOPraHUYECKUX BELLIECTB 2
padora 2 Ne 16
Paznean 4. CTpoeHue U CBOIICTBA OPraHUYeCKHUX BellleCTB 24
Tema 4.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccudukanus, Teopernyeckoe obyueHune 2 IIK 3.4
CTPOCHHUE U [losiBneHMEe U pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [Ipenmer
HOMEHKJIaTypa OpraHNYeCcKON XMMHUHU. MeCTO 1 3HaYE€HNE OPraHNYECKON XUMHUHU B CUCTEME
OpraHUYECKUX €CTECTBEHHBIX HayK.
BEILIECTB XUMHYECKOE CTPOEHHUE KaK MOPSAIOK COEMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO
WX BaJIEHTHOCTH. OCHOBHBIE TIOJIOKEHHUSI TEOPHUM XUMHUYECKOTO CTPOCHHUS
oprannyeckux  coeauHeHudd  A.M.  byrnepoBa.  VriepomHblii  cKeneT
3?\};’{3‘ ® | opraHM4ecKoii MONEKYNbl. 3aBHCHMOCTh CBOWCTB BENIECTB OT XHMHYECKOTO 2
cTpoeHuss Mosiekyda. M3omepuss m m3omepbl. [lonstHe 0 (QyHKIMOHATBHON
rpynne. Pamukan. IlpuHmuner kimaccudukanuu OPraHUYECKUX COCIUHECHHM.
MexnyHapoaHass HOMEHKJIATypa M MPUHIMIIBI HOMEHKJIATYphl OpPraHUYecKUX
coenuHenuil. Ilonarue 00 a3oTconepX alUX COEIUHEHUSX, OHOJOTUYECKU
aKTUBHBIX BelllecTBax (YriaeBojax, Kupax, Oefkax u Jp.), BHICOKOMOJICKYISIPHBIX
coelMHEHUsIX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO)
IIpakTHYecKHe 3aHATHS 2
Homenknatypa  opraHM4eckux COEAMHEHUN  OTHENBHBIX  KJIaccoB  (HACBHIIICHHBIE,
HEHACBILEHHbIE U apOMaTHUYECKUE YIJIeBOJOPObI, CIUPTHI, (EHOJIbI, AlbACTUbl, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBieHHE MOIHBIX M COKPALIEHHBIX CTPYKTYPHBIX (HOpMYI
OpPraHMYECKUX BEIIECTB OTIENIBbHBIX KJIACCOB, UCIOb3Yysl UX HA3BAHUS MO CUCTEMaTHYECKON U
TPUBUAIBHON HOMEHKIAType (ITWUJIEH, aleTWieH, ThulepuH, ¢eHon, GopMambaerus,
yKCyCHasi KUCJIOTa, INMUWH). PacdeTsl mpocTeiimeit GopMynbl OpraHU4ecKol MOJIEKYJIbI,
HCXOJI M3 DIIEMEHTHOTO cocTaBa (B %)
3?\};’? ;I ¢ | II3 Ne 6 «<HoMeHKIaTypa OpraHMYecKHuX cOeIuHEHHiD 2
Tema 4.2. CBolicTBa OcHOBHOE coJiep:KaHue 12 OK 01
OpraHUYECKUX Teopernyeckoe o0yueHune 6 OK 02
COCIMHEHUN DU3UKO-XMMUYECKHE  CBOWCTBA  OPraHMYECKUX  COCAMHEHHMH  OTACNBHBIX  KJIaCCOB OK 04
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(ocobeHHOCTH KiIacCH(UKAIIMK M HOMEHKJIATYphl BHYTPU KJIacca; TOMOJIOTHYECKUH psI |
obmas ¢opmyna; uzomepus; (GU3NUECKUE CBOMCTBA; XUMHYECKHE CBONCTBA; CHOCOOBI
MIOJTy4EHUs):

Tema 4.2.1 CsolicTBa
MpeAeIbHBIX U
HETIpeIeIIbHBIX
YTJIEBOJIOPOJIOB

SansThe — TpelieNbHbIC YIIEeBOIOPOAbl (aJIKaHbl M LMKJIOATKaHbl). ['OopeHne meTaHa kak
Ne 19 OJIMH W3 OCHOBHBIX MCTOYHHKOB TEIIa B MPOMBIIUICHHOCTU U ObITy. CBOICTBA
MIPUPOIHBIX YIIIEBOAOPOI0B, HAX0XKICHUE B IIPUPOJE U IIPUMEHEHNE AJIKAHOB,

— HempenenbHble (AJIKEHbI, aJKWUHBl W aJKaJueHbl) U apPOMaTUYECKHE
YIIIEBOAOPObl. ['OpeHue aneTwieHa KakKk HMCTOYHHK BBICOKOTEMIIEPATYPHOTO
IJIAMEHHU JUISL CBAPKU U PE3KH METAJJIOB

JlabopaTopHas pa6ora

JlabopaTtopHnas paboTta “TIpeBparieHns opraHnuecKuX BemecTB nmpu HarpeBanuu'". [lomydenne
STUJIEHA U U3YYE€HHE €0 CBOMCTB. MoAeIMpOBaHUE MOJIEKY] U XUMHYECKUX MPEBPALLIEHUNA HA
MpUMepe ATaHa, ITUIIEHA, alleTUJIeHA U Jp.

331\?7%16 JIP Ne 3 «IIpeBpanieHnsi OpraHM4eCKMX BEIIECTB IIPU HarpEBAHUM

Tema 4.2.2 CpoiicTBa

Samatne | — KHCIOPOACOACPIKAIINE COCTUHEHUS (CITUPTHI M (PEHOIIBI, KAPOOHOBBIE KHCIOTHI

KHUCIIOPOACOAEpKAIINX N2l 1 3QUPBI, aNbJEruabl U KETOHbI, KUPBI, yriaeBoasl). [IpakTuueckoe npuMeHeHne

COeIMHEHU N STWIEHTJIUKONSA,  raunepuHa,  ¢eHona. Ilpumenenue  dopmanbaeruaa,
aleTanpJerua, yKCyCHOW KHUCIOThl. Mpblla Kak COJIM BBICHIUX KapOOHOBBIX
KHUCJIOT. Morolye cBOKCTBa MbLJa.

Tema 4.2.3 Samatie | —  a30TCOJACpIKAINMAE COCAMHEHHS (aMHUHbBI W AMHUHOKHCIOTBI,  OCIIKH).

AzoTconaepxaiue Ne22 BoicokomonekysipHble  coelMHEHUsI (CHMHTETUYeCKHEe U OHOJOTHYECKH-

COeIMHEHUS aKTUBHbIE). MOHOMED, MoJMMeEp, CTPYKTypHOE 3BeHO. [lomumepusanus sTuneHa

KaK OCHOBHOC HAITPaBJICHHUC €I'0 UCII0JIb30BaHUA.
I'eneTnyeckas cBs3b MCKAY KJIIaCCAMH OPraHUYICCKUX COCIMHEHU

IlpakTHyeckue 3aHATHSA

CaolicTBa OPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACIBHBIX KJIACCOB (TpI/IBI/IaJ'IbHaﬂ U MCXKAYyHapOAHAA
HOMCHKIJIATypa, XHMHUYCCKHUC CBOﬁCTBa, CIIOCOOBI HOJ'Iy‘IeHI/IH)I MMPEACIIbHBIC (aJ'IKaHLI n
LII/IKJ'IOH.J'IKE[HLI), HCMIPCACIIbHBIC (aJ'IKCHBI, AJIKUHBI U aJ'IKa,[[I/IeHLI) U apOMATHUYCCKUC
YrJiIeBOAOPOAbI, CIIMPTHI U (I)CHOJ'IBI, Kap6OHOBBIC KHUCJIOTHI U B(I)I/IpLI, AJIbACTU Bl U KCTOHBI,
dAMHUHBI U AaMHWHOKHCJIOTBI, BBICOKOMOJICKYJIISIPHBIC COCOWHCHMUA. 3a)laHI/I$I Ha COCTaBJICHHUC
ypaBHeHI/Iﬁ XUMHWUYCCKUX peaKL{I/Iﬁ C y4aCTUCM OPraHUYCCKUX BCHICCTB HA OCHOBAHHUU HUX
COCTaBa U CTPOCHMUHI.

[IK 3.4
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CocraBieHue cxem peakiuil (B TOM 4YHCI€ [0 HPEUIOKEHHBIM LIETOYKaM IPEBpaLICHU),
XapaKTEePU3YIOIINX XUMUYECKHE CBOMCTBA OPraHMYECKUX COEJUMHEHUIN OTAEIBHBIX KIJIACCOB,
crocoObl WX TOJYYEHUS M Ha3BaHWE OPraHMYECKHX COEAWHEHHWH MO TPHUBHAIBHOM WIH
MEXAYHApOIHONW CUCTEMATUYECKON HOMEHKIIATypE.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3a/laHUN Ha CBOICTBA OPraHUYECKUX
COEJIMHEHUN OTAENbHBIX KJIacCOB

3ansTHe

[13 Ne 7 «CocTtaBiieHne cXeM peakIifil mpeaeabHbIX U HEelpeIeIbHbIX

Ne 23 2
YTJI€BOJIOPOJOBY
3andarue o

No 24 I13 Ne 8 «Pemienre npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aaHUI» 2
Tema 4.3. OcCHOBHOE CcO/Iep:KaHue 6 OK 01
Wnentuduxarms Teopernueckoe o0yueHue 4 OK 02
OPraHU4eCKUX OK 04
BEILECTB, NX 3HAUECHHUE IIK 3.4
U IpUMEHEHHuE B
OBITOBOM U
MPOU3BOJCTBEHHOM
NeSITeIbHOCTH
YeJloBeKa
Tema 4.3.1 Sansthe buoopranmnueckue coenunenus. [lpumenenue u Ononoruyeckasi pojb yriieBoIOB. 2
Wnentuduxarnms N 25 OxucieHue yYriaeBoJOB — HCTOYHHK JHEPIHMM KUBBIX opranusmoB. OOmactu
OpraHUYECKUX OpUMEHEHUS aMHUHOKHUCHOT. [IpeBpamienusi O€JKOB MUIIM B OpraHu3Me.
BEIIECTB buonornueckue Qynkuun OenkoB. buonormueckue ¢ynkuun xupos. Poib

OpPraHUYECKON XUMUU B PELICHUH MTPOOJIEM MUIIEBOM O€30MacHOCTH

Tema 4.3.2 Sanatie | Pojip OpPraHUYECKOW XUMHHM B PEHICHUH  MPOOJeM  DHEPreTHYeCKO 2
3HaueHue u e 26 0€30MacHOCTH, B Pa3BUTUM MEAULIMHBI, CO3/IaHUU HOBBIX MAaTE€pPHAIIOB, HOBBIX
MIPUMEHEHHE UCTOYHUKOB DHEPruv (ambTEepHATUBHBIE HUCTOYHHKU SHepruu). OmnacHOCTh
OpraHUYECKUX BO3/ICHCTBUS HA )KUBbIE OPTaHU3MbI OPraHUUECKUX BEIIECTB OTJENIBHBIX KIACCOB
BEIIECTB B OBITOBOH U (yrneBomoponipl,  COUPTHI,  (PEHONBI,  XJIOPOPTraHUYECKHE  MPOU3BOHBIC,
MIPOU3BOJICTBEHHOU aNbJIETU/IBI U JIP.), CMBICI MTOKa3aTeNsl MpeebHO JOMYCTUMON KOHIIEHTPAIIUU
JeSITEeNbHOCTH
ICJI0BCKA JlaGopaTopHbIe 3aHATHS 4
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JlaboparopHas padoTa: “UneHTHHUKAINS OPraHUISCKUX COSAMHCHUN OT/ICIBHBIX KIIACCOB™
Nnentudukarus opraHMuecKuX COSAMHCHHUN OTACIBHBIX KJIACCOB (HA MPUMEPE allbICTHUIOB,
Kpaxmaja, YKCYCHOW KHCIIOTBI, OCJIKOB M T.I.) C UCIOJIb30BAHUEM HX (PU3UKO-XUMHUYECKUX
CBOWCTB W XapaKTEPHBIX KAaueCTBEHHBIX peakiuil. JleHaryparus Oeika Npu HarpeBaHUU.
[IBeTHbie peakiuu OenkoB. BO3HUKHOBEHWE AHATUTHYECKOTO CHUTHANA C TOYKH 3pPEHUS
XUMUYECKUX TMPOIECCOB TMPHU MNPOTEKAHWM KAYECTBEHHOW PEaKIUH, TMO3BOJISIONIIEH
UJIEHTU(DUITMPOBATH MPEJIOKEHHBIE OPTaHNYECKHIE BEIECTBA

33‘\?’2;16 JIP. Ne 4 «Mpentudukanus NpenesbHbIX M HENPEeNbHbIX OpPraHUYEeCKUX
0 )
COEIMHEHUIN»

KonrpoJubHas
padora 3

3anarue
Ne 28 CrpykTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB

Pa3pea 5.

Kunernueckue m TEPMOAMHAMHYECCKHUE 3aKOHOMEPHOCTH IIPOTCKAHUA XUMHUHUYECCKHX
peakuuii

Tema 5.1 CxopocThb

XUMHUYECKUX PEaKIIUH.

XUMHYECKOE
paBHOBecHE

OcCHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue

N

Sanarne CKOpOCTh peakilud, €€ 3aBUCHUMOCTb OT pPa3IuYHBIX (AKTOPOB: TPUPOJIBI
e 29 pearupyroyx BEIIECTB, KOHIIEHTPALMY PEarupyroliuX BEUIECTB, TEMIEPATYPbI
U IUIOHIa[M PEAKIHOHHOM moBepXxHOCTU. TemyoBble A(PGHEKTHl XUMUYECKHX
peakmuii. DK30- M DJHIOTEPMHYECKHE, peaknuu. OOpaTUMOCTh PpeaKIIuil.
XUMHYECKOE PAaBHOBECHE U €r0 CMEIICHHE MO ACUCTBUEM Pa3IMYHBIX (PaKTOPOB
(KOHIIEHTpaIMsl peareHTOB MM MPOJYKTOB peaklUH, NaBJCHHE, TeMIleparypa)
JUISL CO3JaHUsl ONTHUMAJIbHBIX YCIOBUM IPOTEKaHUS XUMHUYECKUX MPOLIECCOB.
ITpunnun Jlelllarense.

IlpakTH4eckue 3aHATHSA

Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHM Ha aHanu3 (aKTOpOB, BIUSIOUIUX Ha
W3MEHEHHE CKOPOCTH XHMMHMYECKOW peakluud, B T.4. C TO3UIUH HSKOJIOTHYECKU
1enecooOpa3zHoro MoBEACHUS B OBITY M TPYAOBOMU NEATEILHOCTH B IENSAX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXKAIOILIEH PUPOTHOM CpeIbl.

Pemenune mpakTUKO-OpUEHTUPOBAHHBIX 3a/laHUH Ha mpuMeHeHue npuHnuna Jle-1llarense ams
HAaXO0XJICHUS HAIIPABJICHUS CMEIICHHSI PABHOBECHS XUMUYECKOUM peakiuu U aHamu3 (pakTopos,
BJIMSIFOIIMX HAa CMEUIEHUE XMMUYECKOTO PaBHOBECHS

3ansarue
Ne 30 H3 NQ 9 «Perienne 3aa4 Ha XUMHUYCCKOC pPaBHOBCCUCY

OK 01
OK 02
I1K 3.4
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Pa3znea 6.

PacTBOpBbI

Tema 6.1.
[TonsiTue o pacTBopax

OcHoBHOE CoACpKaHuE

N

TeopeTuquRoe oﬁyqelme

amstue | PacTBOpeHHE KaKk  (DU3MKO-XUMHYECKHi mpormecc. PactBopel.  CrocoOsr
Nesl IIPUTOTOBJIEHHUST PacTBOpOB. PacTBopuMocTb. MaccoBasi 1011 pacTBOPEHHOIO
BemiecTBa. CMbICT MOKa3aTenss MpPEesIbHO JOMYCTUMOM KOHILIEHTPAallMU U €ro
UCIOJIb30BAHUE B OLICHKE DKOJIOTHYECKOI 0€3011acCHOCTH.

[IpaBuna 3KO0JIOTMYECKU I1€1€CO00pa3HOTO MOBEACHHUS B OBITY M TPYJIOBOU
NEATENbHOCTH B LEIAX COXPAaHEHUS CBOEr0 3J0POBbS U  OKpYKarolleH
MPUPOJHOM  Cpenpl; OMACHOCTh  BO3ACHCTBUSA HA JKHBBIE  OPraHU3MBI
OTIpE/IeNIEHHBIX BEIIECTB. PeleHue npakTuko-

OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUN Ha PacTBOPHI, UCHOJIb3yeMbI€ B OBITOBOI
Y IPOM3BOJICTBEHHOMN JEATEIHbHOCTH YeJIOBEeKa

OK 01
OK 02
OK 07
[IK 3.4

Tema 6.2.
Wccnenosanue
CBOICTB PacTBOpPOB

OCcHOBHOE CO/Iep:KaHue

JlabopaTropHble 3aHATHSA

JlabopaTtopHas pabota «IIpurotoBiaeHue pacTBOPOBY.

[IpuroToBrnienue pacTBOpPOB 3adaHHOM (MaccoBoHM, %) KOHUEHTpauuu (C MPaKTHKO-
OpUEHTUPOBAHHBIMHU BOIIPOCAMH) M OTIPENICIICHUE CPE/IbI BOJHBIX PACTBOPOB.

Penrenue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB

3ansTHe
No 32 JIP Ne 5 «IIpurotoBieHue pacTBOPOB»

OK 01
OK 02
OK 04
I1IK 3.4

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COlepKaHMe (CoepPKAHUe TPUKJIATHOT0 MOXYJIS)

Paznen 7.

XuMusi B ObITY M IPOU3BOJCTBEHHOM AeSITEJIbHOCTH YeJI0BEKA

[ep}

XuMmus B ObITY U
MPOU3BOCTBEHHON
JeATebHOCTH
4eJoBeKa

OcHOBHOE CO/Iep:KaHue

[op}

Teoperuyeckoe o0yueHue

Samstue | HoBeiflne DOCTIKCHUS] XMMUYECKON HAyKW M XUMHYECKOW TeXHOJIOrHU. Poib

e 33 XUMHU B 00€CHEYeHHM SKOJOIMYECKOM, HHEpPreTMYecKOW U  MUIIEBOM
0€30I1aCHOCTH, pa3BUTUM MeauluHbl. [IpaBuia moucka W aHanM3a XUMHYECKOU
UHpOpMALlMM M3 pa3IUYHBIX HCTOYHUKOB (Hay4dHas W ydyeOHO-Hay4Has
JUTEpaTypa, CpeCTBa MAacCOBOM HH(popMaluu, ceTb IHTEepHET)

IIpakTHYecKHe 3aHATHA

[louck u aHaNU3 KEWCOB O NPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJIOTHMH C YYETOM
Oynymieil mnpodecCHOHANBHON JEATEIbHOCTH 10 TeMaM: Ba)KHEHIIMe CTPOHWTENbHBIC

OK 01
OK 02
OK 04
OK 07
IIK 3.4
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Martepuaibl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuabl s
AIIEKTPOHUKH, HAHOMATEPHAIbl, TEKCTUIIbHBIE BOJIOKHA, ICTOYHUKH YHEPTUHU, OPraHUYECKUE U
MUHEpAIIbHBIE YI00pEHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHSI.

3amura: llpeacraBieHne pe3ynbTaTOB pEUICHUST KeWcOB B (GopMe MHHH-JOKIAAa C

Mpe3eHTalen
3ansTHe 103 Ne 1 «IIpumMeHEeHHE XUMHUYECKHUX BEIISCTB U TEXHOJIIOTHH B IPO(HECCHOHATBHOM
Ne 34 JeATENbHOCTID
3aunsTue o
Ne 35 TTO3 Ne 2 «3amura MUHHU-JIOKIIAJIOB C MTPEe3eHTAIIUEN»
3aunsTue n
Ne 36 POMEKYTOUYHAS aTTeCTANMS 0 AMCIHUIJINHE (3a4eT)

Bcero
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3. YCJIOBUA PEAJIMBALIMAU ITPOI'PAMMBI AUCHUAIIIMHBI

3.1. TpeOoBanussi K MHHMMAJBHOMY  MATEPHAJBbHO-TEXHHYECKOMY
o0ecre4eHHI0

Jnst peanuzauuu y4yeOHOM NHUCLUILIMHBI UMeeTcsl yueOHasi JabopaTopust
«XuMun»

VYyeOnast naboparopust oOecneduBaeT MpoBeJeHUE J1abopaTOpPHBIX
3aHATUHN TPEyCMOTPEHHBIX TPOTPAMMON YIEOHOM TUCITUTIINHBL.
VYyeOHnas naboparopuss XMMHUM OCHAIIICHA!

- pabouee MeCTO Iperno1aBaTest - TEPMOMETPHI PTYTHBIC U KUIKOCTHBIC

- paboydee MEeCTO CTYJICHTOB - BEChl aHAJTMTHYCCKHEC

- 1abopatopHbIe MKadbl U CTONBI - BECBI DJICKTPOHHBIC

- MydeabHas rmeyb - XUMUYECKas 1ocyia

- CYIIMJIbHBIN 1Kad - XUMUYCCKUE PCAKTHUBBI

- TUTUTKA DJIEKTPUYECKas - tabmmma [[.1. MenneneeBa

- nmpubop TepHepa - Ta0JIMIIa PACTBOPUMOCTH KHCIIOT COJICH U
- neHTpudyra pyuHas OCHOBaHUU

- pedpakTomMeTp - BJICKTPOXUMUYECKUN PsiJ HAPSKEHUN

[lepeuncnennoe o00OpynOBaHWE M TEXHUYECKHE CpeAcTBa OOy4YeHUS
o0ecreynBaloT MPOBEJACHUE BCEX BHUIOB Ja0OPATOPHBIX PabOT MpelyCMOTPEHHBIX
mporpaMMoin y4eOHOM TUCIUTUTHHBI.

3.2. UudopmanuoHHoe odecriedyeHne peaan3anuu NporpaMmbl

3.2.1. OcHOBHbBIC MMEeYATHbIC U3TAHUS

1. Tabpuensn, O. C. Xumus. 10 knacc : yuebnuk / O. C. I'abpuensn, U. T'.
Octpoymos, C. A. CnankoB. - Mocksa : U3patensctBo "IIpocsemienne"”, 2022 -
128 c.

2. T'abpuensu, O. C. Xumus. 11 knacc : yueonuk / O. C.I'abpuensu, U. T

Octpoymos, C. A. Cnankos. - Mocksa :M3narensctBo "[Ipocsemienue", 2022 -
127 c.
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3.2.2. J/lonoJHUTEIbHbIE HCTOYHUKH

1. Xumusg st npodeccuil M CHeuuanbHOCTEH  €CTECTBEHHO-HAYYHOI'O
npoduis / ['abpuensu O.C. — M.: U1 Akanemus, 2019. — 400 c.

2. Epoxun 0. M. Xumus: 3agaun u ynpakHeHus: yue0. mocooue ajis CTy.
yupexaeHuit cpesl. mpod. oobpazoanus. — M., 2015

3. Epoxun FO.M. COopHHK TECTOBBIX 3aJJaHUI [T0 XUMHUHU: y4eO. mocodue s
cTya. YupexaeHui cpei. nmpod. oopazoBanusi. — M., 2015

4, Epoxun FO.M., Koanesa U.b. Xumus s npodeccuit u cnenuanbHOCTEN

TCXHHUYCCKOI'O HpO(i)I/IJISI. 3HeKTpOHHBIfI yqe6HO-MeTOI[H‘{€CKHﬁ KOMIIJIICKC. —

1-e u3xa., 2015.

HHTEpPHET-pPecypchl

https://znanium.com/catalog/document?id=421876#bib

https://znanium.com/catalog/document?id=421886#bib

NoabkowdpE

www. enauki.
HayKn»).

©

www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI TOpBD).

www. hemi. wallst. ru (O6pa3oBaTenbHbBINA CAUT IJIs MKOJIBHUKOB « XHUMHSI»).
www. alhimikov. net (O6pa3oBaTeabHbIN CAUT JJIS TKOJIBHUKOB).

www. chem. msu. su (OnekTpoHHast OuOIMOTEKA IO XUMHUH).

ra (I/IHTGpHGT-I/IBIIaHI/Ie JIIA y‘II/ITGHGﬁ «EcTecTBeHHBIC

www. lseptember. ru (MmeTonuueckas razeta «llepBoe ceHTSIOps»).

9. www. hvsh. ru (kypHan «XuMHUS B IIIKOJIEY).
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111€00Pa30BaTEeIbLHOM

AUCIHHUIIJINHBI

KonTtpons u o1ieHKa pe3yabTaToB OCBOCHUS 00111€00pa30BaTeIbHON
TUCIHMILINHBI PACKPHIBAIOTCS Yepe3 JUCIUILIMHAPHBIC PE3yIbTaThl, HAIIPABICHHBIC
Ha (hopMHUpoBaHKEe 0OMKX U NPOodheCcCHOHATBHBIX KOMIETEHIIMI M0 pa3jiesiaM U
TEMaM COJIepKaHUsl yueOHOro MaTepuarna.

Kon 1 HaumeHnoBauue
(hopMUPYEMBIX KOMITETCHIIUN

Paszpen/Tema

THIT OLIEHOYHBIX MEPONPUSITHIA

OK 01. Beibupath croco0sr
peuieHus 3a1a4
npoheccCroHaIbHON

P1,Temal.1,1.2
P2, Temsr 2.1, 2.2
P 3, Temn 3.1, 3.2, 3.3

Juarnocruueckas pabora. KonTposbHas
pabora. CamooIleHKa ¥ B3aUMOOIICHKA.
IIpe3eHTanuss MUHUIIPOEKTOB. YCTHBIA M

JesTeNbHOCTH TpuMeHuTeNnsHO K | P 4, Temer 4.1, 4.2, 4.3 MMUCEMEHHBIN ompoc. PesynbraTh
pa3Iu4YHBIM KOHTEKCTaM PS5, Temnr 5.1 BBIIIOJIHEHUS y4eOHBIX 3aJaHAN.
P 6, Temsl 6.1, 6.2 IIpaktudeckue padoter I[IpomexyTounas
aTTecTaIus (BBITIONTHEHWE

9K3aMeHallMOHHBIX 3aJJaHHi)
OK 02. Mcnionb30BaTh P 1, Tema 1.2 Hunarnoctuueckas pabora. KonTponmpHas
COBpeMeHHEbIe cpencTBa noucka, | P 3, Temsr 3.1, 3.2, 3.3, pabora. CamoolleHKa # B3aHMOOIIEHKA.
aHaJIN3a ¥ MHTEPIPETALUn M-o/c IIpe3eHTanyss MUHHIIPOEKTOB. YCTHBIA M

nHpOpPMAITUHN ’ P 4, Tems1 4.1, 4.2, 4.3 [1- | muCbMEHHBIN oTIpocC. PesynbTaTh
WH(OPMaITMOHHBIE TEXHOIOTHHI o/c BBITIOJTHEHUS y4eOHBIX 3aIaHAH.
JUISl BHITIOJTHEHUA 33724 P 5, Temsr 5.1, IT-0/c IIpaktraeckue pabotel  IIpomMexyrodnas
npodeccruoHamTbHOM P 6, Temsl 6.1, 6.2, [1-o/c | aTTecTanus (BBITOTHEHHE
JeSITeTbHOCTH 9K3aMEHAIlMOHHBIX 3aJJaHHi )
OK 04. BddexTuBHO P 2, Temnr 2.2 Huarnoctuueckas padora. KouTpoibHas
B3auMoJelcTBOBaTh 1 paborats B | P 3, Temnbr 3.3 pabora. CamooIleHKa ¥ B3aMMOOIICHKA.
KOJUTGKTHBE M KOMaH/Ie P 4, Temnr 4.2, 4.3 IIpe3enTanuss MUHHIIPOCKTOB. YCTHBIA H
P 6, Temur 6.2 MUCHMCHHBIN orpoc. PesynbraTh
BBITIOJTHEHUS Y9eOHBIX 3aTaHAH.
IIpaktuueckne paboter [IpomexyrouHas
aTTecTanus (BBITTOTTHEHTE
HK3aMEHAITMOHHBIX 3aJaHUH )
OK 07. ConeiicTBOBaTh P 6, Temsr 6.1 Huarnoctuueckass pabora. KonTponmpHas
COXPAaHEHUIO Opr)KaIOHIeﬁ pa6OTa. CaMOOHeHKa U B3aMMOOIICHKA.
CPelIbl, peCYPCocOepeKeHHIo, HPCSGHTaLII/If[ MHHUIIPOECKTOB. YCTHBIA U
PHMEHATD SHAHHS 06 MTUCHMEHHBII or1poc. PCSYJ'IBTaTEI
BBITIOJTHEHUS yIeOHBIX 3aTaHAMH.
MISMCHCHIHI KITNMATA, IPHHLATIEL [IpakTraeckue paboter I[IpoMexyTounas
OEpEKIMBOrO NPOU3BOJICTBA, aTrecTauus (BBITOTHEHHE
3¢ exTHBHO NeiicTBOBATH B 5K3aMEHAIIMOHHBIX 3a1aHHH )
Ype3BBIYAHBIX CUTYaIUSIX
[IK 3.4. Opranu3oBbIBaTh [T-o/c Huarnoctuueckass pabora. KontpomnbHas

BBITIOJTHEHUE TIPOU3BO/ICTBEHHBIX
3aJJaHUH [TOJYMHEHHBIM
TIEPCOHAIIOM C COOITFOJICHUEM
HOpPM OXpaHbI TpyJa U
OEpEXITMBOTO MTPOU3BOICTBA.

pabora. CamooleHKa W B3aHMMOOLICHKA.
IIpe3eHTanuss MHHHUIIPOEKTOB. YCTHBIM H

MUCHbMEHHBII oIpoc. PesynpraTsl
BBITIOJTHEHUS y4eOHBIX 3alaHUM.
[Ipaktuyeckue paborel [IpomexyTounas
aTTecTanus (BBIIONTHEHME

OK3aMCHAlIlMOHHBIX BaHaHHﬁ)




OI'BIIOY JuTOK

PaGouas mporpamMmma y4eOHOUN AUCIUTIITNHBI
OJl. 12 Xuwmus

cTp. 23 u3 22
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