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Pabouas mporpamma AuCHUMIUIMHBL paccMoTpeHa Ha llemarormueckom
coere Komnemxka Yenl'Y u pexomeHgoBaHa K YTBEPKICHHUIO (IIPOTOKOJ
3acenanus Ne 1 ot «29» aBrycra 2024 1)

—8 /
IIpencenatens Ilenaroruyeckoro coseTa A /[~ /M.B. Haitu/
:;/

Pabouas mporpamma JUCHUIUIUHBI pa3paboTaHa Ha OCHOBE (ellepaIbHOIO
roCcyZIapCTBEHHOTO 00pa30BaTENIBHOTO CTaHJApPTa CPEAHETro OOIIero oOpa3oBaHus,
yTBepkaeHHoro IIpukazom Munnpocsemnienuss Poccun ot 12.08.2022 N 732 u
NpUMEpPHOM MporpaMMbl MO JaHHOM OO0IIE00pa30BaTENbHOW AUCHUILIMHE,
paccMoTpeHHOM U ofo0peHHoN Ha 3acenanuu [lemarormueckoro coera ®I'bOY
JI10 UPITO (ITpotokoa Ne 13 ot 29.09.2022 1)
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEH ITPOI'PAMMBbI
OBIIEOBPA3OBATEJBLHOM IUCHUILIMHBI « XUMU S »

1.1. MecTO IMCUMILIMHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKH
CIEeIHAJTHUCTOB CPeIHero 3BeHa

O6meob6pazoarensHas  aucuumuimHa  COO.01.07  Xwumus  sBisieTcs
o0s3aTenbHOM  0a30BOM  JUCHUIUIMHOW 00111€00pa3oBaTeIbHOW MPOrpaMMbl B
cootBerctBUM ¢ PI'OC CIIO no cneumansHoct 38.02.03 OmnepaunoHHas
JESITETBbHOCTD B JIOTUCTHKE.

1.2. HeJII/I ! INIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUA TUCIHUIIJIMHBI

1.2.1. Ileau 1M CUMIJIMHBbI

dopMUpOBaHUE y CTYICHTOB MPEACTABICHUS O XUMHUYECKOW COCTABIISIOIICH
CCTCCTBEHHO-HAYYHOW KApTUHBI MHpa KaK OCHOBBI TIPUHATHS pCEIICHUN B
KU3HCHHBIX W TIPOM3BOJICTBCHHBIX CHUTYaIlMsIX, OTBETCTBEHHOT'O ITOBEJCHUS B
IPUPOJTHOM Cpelie.

3agauM TUCHUNJIMHBI:

1) cdopmMupoBaTH MOHUMAHUE 3aKOHOMEPHOCTESH MPOTEKAHUS XUMUYCCKUX
IIPOIIECCOB U SBIICHUH B OKPYXKAIOIICH cpejie, 1IeIOCTHOW HayqIHOH KapTHHBI MHpA,
B3aMMOCBSI3HM U B3aUMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  YMCHHSI  COCTaBIATH  (OPMYJIbl  HCOPTaHHUYECKUX U
OpPTraHUYECKUX BEIICCTB, YPABHEHUS XUMUYCCKUX PEAKIMK, OOBSICHATh UX CMBICII,
WHTEPIPETUPOBATHPE3YIHTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTH HAaBBIKM MPOBEACHUS MPOCTCHIINX XUMHUCCKUX
OKCIIEPUMEHTATBHBIX HMCCIEAOBAHUNA C COONIOJEHUEM TIPaBWI OE€30MacHOTO
oOpalieHusIC BeIIeCTBaMU U J1abOpaTOpHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMCHHS HCIOJb30BaTh MH(POPMAIMIO XUMHUYECKOTO XapakTepa
U3 Pa3IUIHBIX UCTOYHUKOB;

5) chbopmupoBaTh  yMEHHUS ~ NPOTHO3UPOBATH  IOCICIACTBUS  CBOCH
NEATETPHOCTH W XWUMWYECKHX TMPHUPOIHBIX, OBITOBBIX W MPOU3BOICTBEHHBIX
MIPOIIECCOB;
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chopMUpOBaTh MOHUMAHUE 3HAUUMOCTH JOCTH)KCHUN XUMUYECKOW HAYKH U
TEXHOJIOTUM JUIsl pa3BUTHUS COLIMAIBHON U TPOU3BOACTBEHHOM cep.

1.2.2. Tlnanupyemble pe3yJbTaThl OCBOEHHUsI 001e00pa3oBaTeJIbLHOI
aucumIuibI B cooTBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Kon u HanmMeHOBaHMe IInannpyemble pe3yJbTAThl 0CBOCHHUS TUCHHIIIMHBI
(popmupyembix OO0uiue JAucuunauHapHble (IpeAMeTHbIE)
KOMIIeTeHIU
OK 01. Bri6upars B yacTi TPy10BOI0 BOCIMTAHMUA: |- BJIaJAETh CHUCTEMOH XHUMHYECKUX
CHOCOOBI pelieHns 3a7a4y |- TOTOBHOCTh K TPYAY, OCO3HAaHHWE | 3HAHWH, KOoTOpas BKJIIOYAET:
po¢heCCHOHAIBHOM [IEHHOCTH MacTePCTBa, TPYIOIO0HE; | OCHOBOIIOIATAIOIINE TIOHATHUS
JACATCIBbHOCTU - TOTOBHOCTbH K aKTUBHOM (XI/IMI/IT-IGCKI/Iﬁ QJICMCHT, aToM,
MPUMEHUTENBHO K JESITeTbHOCTH TEXHOJIOTHMYECKOH U | 3JIEKTpOHHAs! 000JI04Ka aToma, S-, p-
pa3IMYHBIM KOHTEKCTaM | COMANTBHOM HAMpPaBICHHOCTH, |, U-3JIEKTpOHHBIC OPOUTATIH ATOMOB,
CIIOCOOHOCTH WHUIINAPOBATD, | HIOH,  MOJIEKyNla,  BaJIeHTHOCTb,
IIJIaHUPOBATH u CaMOCTOATCIIBHO | DJICKTPOOTPULIATCIIBHOCTb, CTCIICHDb
BBINOJIHATD TaKyIo €ATEIbHOCTD; OKHUCIIEHUs, XHUMH4YECKass  CBs3b,
- WHTEpeC K pa3IU4HBIM cdepaM | MOllb, MOJISIpHAs Macca, MOJSIPHBIN
po¢eCCHOHANBHON  N1eATENBHOCTH, | 00BeM, YTIEPOIHBIN CKeJIeT,
OBnanenue YHHUBEPCAITBHBIMHE | PYHKIIMOHAJIbHAS TPYIINA, pPajuKal,
y4eOHBIMHU MMO3HABATEIFHBIMH | U30MEPHS, H30MEpHI,
JICHCTBHUSMMU: a) 0a30Bble | TOMOJIOTHYECKHNA psAZl, TOMOJOTH,
JIOTHYeCKHe JeiCcTBUS: YTIIEBOJOPOIBI, KHCIIOpO/I- u
- CaMOCTOSITENNLHO (DOPMYJIMPOBATH | a30TCOJIEPKAIINE COCIIMHEHUS,
W aKTyaqu3upoBaTh  MpoOIeMy, | OMOJOTHYECKH aKTHBHBIE BEIIECTBa
paccMaTpuBaTh €€ BCECTOPOHHE; (yrneBonpl, JKUPBL, 6enkn),
- YCTaHaBIMBATh CYIIECTBEHHBIN | MOHOMED, TOJIUMEP, CTPYKTYpHOE
MpU3HAK WM OCHOBaHUS  JIJIs | 3BEHO, BBICOKOMOJIEKYJISIPHBIE
CpaBHCHU, KJIaCCI/I(bI/IKaHI/II/I " | COCOAUHCHUA, KPpUCTAJJINICCKAA
000011ICHNUS; penierka, THUIIBI XUMHYCCKUX
- ONpEeNeNATh IeNN NeATEIbHOCTH, | PEaKIHii (oKHCHIHTETHHO-
3a/1aBaTh MapaMeTPhl U KPUTEPUH UX | BOCCTAHOBUTEIBHBIE, 9K30-U
JOCTUKCHUA, OHAOTCPMHUYCCKUC, peakunn
- BBIABIATH 3aKOHOMEPHOCTH U | HOHHOTO oOMeHa), pactBop,
MIPOTHUBOPEUNS B PAcCMaTPHUBAEMBIX | DIIEKTPOIIHTEHI, HEDIIEKTPOJIHTHI,
SIBJICHUSX DJIEKTPOJIMTUYECKAsT  AUCCOLIMALINA,
- BHOCHUTH KOPPEKTHUBBI B | OKUCJIUTENb, BOCCTaHOBUTEIIb,
JESTeNLHOCTb, OIICHUBATH | CKOPOCTh ~ XUMHUYECKOW  PEaKIIHH,
COOTBETCTBHE pE3YyJbTaTOB IIEJISIM, | XUMHUYECKOE PABHOBECHE), TEOPHH U
OLICHMBATh  PUCKH  TIOCIEACTBHUH |3aKOHBI  (TEOpUsS  XHMHYECKOTO
JIeSTeNLHOCTH; CTPOCHHS OPTraHWYECKHX BEIIECTB
- pa3BUBaTh KpeaTUBHOE MbIIUICHHUE | A.M. Bbytneposa, Teopus
MIPU PELICHUH KU3HEHHBIX MTPOOJIEM | AIEKTPOIUTHYECKOW  JMCCOIMAIINY,
0) 0a3oBble mMcciae0BaTeNbCKHUE | IEPUOANYECKUI 3aKOH AN
JeiicTBUA: MenyeneeBa, 3aKOH COXpaHEHUS
- BIAQJCTh HaBBIKAaMH  y4eOHO- | MaccChl), 3aKOHOMEPHOCTH,
UCCIICZIOBATENbCKON M TPOEKTHOM | CHMBOJMYECKMH  SI3BIK  XHMMH,
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JIeSITeNTbHOCTH,
pasperueHust mpooaeM;

HaBBIKaMH

- BBISIBIISITH
CJIEJICTBEHHbIE CBSI3H u
aKTyalnu3upoBaTh 3ajgauy,
BBIJBUIaTh THUIIOTE3Y €€ peILIeHuS,
HaXO/UTh apTyMEHTHI JUIS
JI0Ka3aTeNbCTBA CBOMX
YTBEP)KACHUH, 3a7aBaTh MapaMeTphl
Y KPUTEPHUH PELICHUS;

- aHaJNM3UpOBaTh TIOJy4YEHHbIE B
XOJIe peLIeHMs 3aJaydl pe3yJbTaThl,

MIPUYUHHO-

KPUTHYECKH OLICHUBATh
JIOCTOBEPHOCTD,
U3MCHCHHUE B HOBBIX YCIIOBHUSX;
- yMeTh NEpEeHOCHUTH

obmactu KUBHCACATCIIbHOCTH,

Pa3HBIX MPEAMETHBIX 00JIacTei;
- BBIJIBUTATh HOBBIC
npeaiaraTh

TIOJTXOIBI ¥ PEIICHUS;

MMO3HaBaTeIbHOMU u
IMMPAKTUKE

IIPOrHO3UPOBATH

3HaHUSA B
MO3HABATENBHYI0O U TPAKTHYECKYIO

- YMCTb HUHTCIPpUPOBATHL 3HAHUA U3

HJIeH,
OpPUTHHAJIbHBIE

- CIIOCOOHOCTH MX HCIIOJIL30BaHUS B
colLlMaabHONI

(akTomornyeckne  CBEAEHHS O
CBOICTBaxX, COCTaBe, IOJYyYEHUU U
0e30macHOM HCTIONIb30BaHUH
BOXHEUIINX  HEOPTaHMYECKUX U
OpPTraHMYECKHX BELIECTB B OBITY U
MPaKTUYECKOMN JIEeATEIBbHOCTH
YeJI0BeKa; YMETh BBISIBIIATD
XapakTepHbIe MIpU3HAKU u
B3aUMOCBSI3b H3YUYECHHBIX MOHSITHIH,
MPUMEHSTh COOTBETCTBYIOILIKE
MIOHATHA MIPHU ONMHCAHUU CTPOCHUS U
CBOICTB HEOPTaHUYECKUX u
OpraHMYeCcKMX BEIIECTB M  HX
MIpeBpaICHUH; BBISIBIIATH
B3aMMOCBS3b XUMUYECKUX 3HAHUH C
NOHATUSIMU U MPEACTABICHUSMU
JIpYyrux €CTECTBEHHOHAYYHBIX
[IpeIMETOB;

YMETh UCHOJIb30BATh HAUMEHOBAHUSA
XUMHUYECKUX COETMHEHUI
MEXTyHapOIHOTO COm3a
TEOPETUYECKO U IPUKIAJHOU
XUMUU M TpPUBHAIBHBIC HAa3BaHUA
BOXHEHIIINX  BEMIECTB  (DTHWIICH,
alleTUJIEH, TJIULEPYH, ¢enomn,
(hopManprernsi, yKCycHasi KHCIIOTa,
TJIMIMH, YTapHbIA Ta3, YTJIEKUCIbIN
ra3, amMMHaK, TallleHas W3BECTb,
HEralieHasi U3BeCTh, IUThEBAsA COAA
U JOpPYTHX), COCTABIATH (DOPMYIIBI
HEOPTaHWYECKUX M OPraHWYECKHX
BEIIECTB, YpPaBHEHUS XHMHUYECKHX
peakiuii, OOBICHATH HX CMBICI;
MTOATBEPKIATh XapaKkTepHbIe
XUMHMUYECKHE  CBOMICTBa  BEILECTB
COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTaMU U 3alUCAMHU
YPABHEHUI XMMUYECKUX PEaKIIUii;
YMETh yCTaHABIUBATh
NPUHAAJIEKHOCTb H3YYEHHBIX
HEOPTaHWYECKUX M OPraHUYEeCKHX
BEILIECTB K ONpeJeNeHHBIM KiaccaM
u rpynmnam COCTMHEHHU,
XapakTepHU30BaTb HX COCTaB U
BAJKHEUIINE CBOMCTBA; ONPEHCIATH
BH/IbI XUMUYECKUX cBA3ei
(xoBasyicHTHAS, HOHHA,
MeTaJIJINYecKasi, BOJOPOJIHAS), THIIBI
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KPUCTAJUTMYECKHUX peIeToK
BEILICCTB; KJIACCU(HUIPOBATH
XUMUICCKUE peaKkIny;
chopMUPOBaTh TMPEACTABICHUS: O
XUMUYECKOM COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI
MHpa, POJIM XHMHH B TIO3HAHUU
SIBJICHUM MPUPOIBL, B
(hopmMupoBaHUN MBIIIIICHUS u
KYJIBTYPhI JTITIHOCTH, ee
(hyHKIIMOHATHHOM TPaMOTHOCTH,
HEO0OXOIMMOM JUTS penieHus
MIPaKTUIECKUX 3amaqd u
AKOJIOTHIECCKHU 000CHOBAaHHOTO
OTHOIIEHUSI K CBOEMY 3J0POBBIO U
MIPUPOJTHOM cperne; YMETh
TIPOBOJIUTH pacyeThl mo
XUMHYECKUM dhopmynam u
YpaBHEHUSM XUMUYECKHUX PEaKIUN C
HCITOJTb30BaHUEM (br3UIecKuX
BETTUIMH, XapaKTePU3YIOIUX
BEILIECTBA c KOJIMYECTBEHHOU
CTOPOHBI: MAacCHlI, obbeMa
(HOpManpHBIE  YCIIOBHSI)  Ta30B,
KOJIMYECTBa BEILIECTRA;
HCITOJIb30BaTh CHCTEMHBIC

XUMHWYECKUE 3HAHUS ULl MPHHATHUA
pemeHuit B KOHKPETHBIX
KU3HEHHBIX CHUTYalMsIX, CBA3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM

OK 02. Mcnonb30Bath
COBPEMEHHBIC CPE/ICTBA
TIOWCKA, aHAITU3a U
UHTEPIIPETAIH
UHQOpMaIH, 1
UHPOPMAIHOHHBIC
TEXHOJIOTHU JIJIsI
BBITIOJIHEHHUS 32124
poheCCUOHAITBHOM
JICSITEITBHOCTH

B o0iacTH 1HeHHOCTH HAY4YHOIO
NMO3HAHUSA:

- copMHPOBaHHOTO
MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BHTHS
HAayKH ¥ OOIIECTBEHHON MNpPAKTHKH,
OCHOBaHHOTO Ha JHAaJOre KYJBTYD,

CIIOCOOCTBYIOIETO OCO3HAHUIO
CBOETO MeCTa B IOJHUKYJIBTYPHOM
MHpE;

- COBEpUIEHCTBOBAHUE SI3BIKOBOM M
YUTATEIbCKON KYJIbTYPBI Kak
CpencTBa B3aUMOACHCTBUS MEXAY
JIIOJBMU U TIO3HAHUSI MUDPA;

- OCO3HAHME LEHHOCTH HAy4YHOU
JIeATENbHOCTH, TOTOBHOCTh
OCYILIECTBIISTh MIPOCKTHYIO u
UCCIIEIOBATEIbCKYIO  JESITENBHOCTh

- YMCTh IIJIaHUPOBATH W BLINOJHATH

XUMUYECKUHT 9KCHEPUMEHT
(mpeBpaleHus OpraHUYECcKUX
BEIIIECTB npu HarpeBaHuy,

MOJIyYCHUE THIICHA W U3yUYCHUE €ro
CBOICTB, KaUeCTBEHHbIC PEaKInH Ha
aNmbpeTU/BI, KpaxMall, YKCYCHYIO
KHCIIOTY; JACHATypanust OeNKOB IpH
HarpeBaHUM, LBETHbIE  PEaKLUUU
0eIKoB; TIPOBOJIUTH peakiun
HOHHOTO 0OMEHA, ONIPEACIIATE CPEIy
BOJHBIX PAacTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdar-, KapOoHAT- H

XJIOpUA-aHUOHBI, Ha KaTuoH
AMMOHHMS, pemaTtb
OKCIICPUMCHTAJILHBIC 3agadyn 110

teMaM "Metamwel" u "Hemeramisr")
B COOTBCTCTBUU C IIpaBujIaMu

© ®reOY BO «Yenl'V»
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KOITHA Ne

WHIUBUIYaJbHO U B TPYIIIIE;
OBaanenue YHUBEPCATbHBIMHA
y4eOHBIMHU MO3HABATEIbHBIMHU
NeHCTBUSIMU:

B) padoTta ¢ mHpopManmeii:

- BJAJeTh HABBIKAMHU ITOJyYCHUS
uHQOpMaMu M3 HCTOYHHUKOB
pasHBIX THUIOB, CaMOCTOSATEIHLHO
OCYIIECTBISTH  TIOMCK,  aHAJU3,
CHCTEMATH3AIMI0 U MHTEPIPETALHIO
UHQOpPMaH Pa3UYHBIX BHJOB U
(bopM npeacTaBICHNUS;

- CcO37aBaTh TEKCTHl B Pa3IMYHBIX
(dopMaTax ¢ y4EeTOM Ha3HAUCHUS
MHQOPMaINH U 1IeJICBOH ayAUTOPHH,
BEIOMpast ~ ONTHMalbHYlO  (opmy
HPE/ICTAaBICHHS M BU3yaIN3allnHy;

- OLICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh ~ MHpOpManuy, ee
COOTBETCTBHE MPaBOBBIM u
MOPaJIbHO-dTHYECKIM HOpMaM;
UCIIOJIb30BATh cpeacTsa
WH(OOPMAITHIOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
peueHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHN3alMOHHBIX 3amayq c
coOroIeHuEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKU
0€e301aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX U
STHYECKHUX HOPM, HOPM
WH(POPMAIOHHOW 0€30TIaCHOCTH;

- BJIQJIETh HABBIKAMH PacliO3HABAHUS
U 3aIIUTHI WHPOPMAIUH,
WHPOPMAIIMOHHOW  0€30MacHOCTH
JIMYHOCTH;

TEeXHUKH 0e30macHOCTH pu
oOpamieHnn ¢  BelIeCTBaMU U
J1a00paTOPHEIM 000opyIOBaHUEM;
npeaAcCTaBJIATh PE3YIbTATHI
XHUMUYECKOTO  DKCIIEPHUMEHTa B
thopme 3aImmcu ypaBHEHUI
COOTBETCTBYIOIIUX  PEAKUUd U
(hopMyIHpOBaTh BBHIBOJBI HA OCHOBE
3TUX  PE3YJbTATOB; YMETh
aHAIM3UPOBAThH XUMHYECKYIO
nH(pOpMaIMIO, MOJyYaeMylo U3
Pa3HBIX  WCTOYHHKOB  (CpeicTB
MacCcoBOM uH(OpMaIHH, CEeTh
WUnrtepner u napyrue); - BIaAeTh
OCHOBHBIMH METOJaMH HAy4YHOTO
MMO3HAHMS BEIIECTB U XHMHUYECKHX
SBIICHUN (HAONIOACHNE, M3MEpEHHE,

SKCIIEPUMEHT, MOJICTHPOBAHUE); -
yMeTh TPOBOAWUTH PACYETHl  II0
XUMHYECKUM ¢dhopmymam u

YpPaBHEHUSIM XUMHUUYECKUX PEAKIIUI C

HCTIOJIb30BaHUEM ¢bu3nuecKux
BEJINYHH, XapaKTepU3YIOIINX
BEIIECTBA c KOJIMYE€CTBEHHOMU
CTOPOHBI: MAacCHhl, o0beMa
(HOpManpHBIE  YCIIOBHUSI)  Ta30B,
KOJITYeCTBa BEILIECTBA;
HCIOJIb30BaTh CHCTEMHBIC

XUMHYECKUE 3HAHUS TSI TPHHSATHUS
peleHuit B KOHKPETHBIX
JKU3HCHHBIX CUTyallMdX, CBA3aHHBIX
C BEIIECTBAMU U UX MPUMEHEHUEM

OK 04. 3ddexTrBHO
B3aUMOJCHCTBOBATH U
paboTaTh B KOJUICKTUBE U
KOMaHJIe

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSTCIbHOCTH H
CaMOOTIPECIICHHUIO;

-OBJIaJICHUE HABBIKAMU  y4eOHO-
HCCIIEN0BATENbCKOM, MNPOEKTHOM U
COITMAJIBHOH JIeITETLHOCTH;
OgBjaaenue YHUBEPCATbHBIMH
KOMMYHHKATHBHBIMHU
JAeHCTBUSAAMH:

0) coBMecTHas 1eATeJIbHOCTD:

-  TOHMMaTh U  HCIHOJIb30BaTh

- YMCTh IIJIAaHUPOBATH W BLINIOJHATH
XUMHYECKUHT JKCIIEPUMEHT
(npeBparteHust OpPraHUYECKUX
BEIIECTB IpH HarpeBaHuy,
MOJTyYCHUE ATUIICHA U U3yUYCHHE ero
CBOWCTB, Ka4YeCTBEHHBIC PEAKIINU
Ha aJbJIETUIbI, Kpaxmall, YKCYCHYIO
KHCJIOTY; JCHATypalusi OCIKOB MNpHu
HarpeBaHWM, IIBETHBIC  pPEaKIUU
0CJIKOB; MIPOBOJIUTH peaknuu
HOHHOTO 0OMEHA, ONPEACIATh CPEIy
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IlepBsiit FK3EMILISIP

‘ KONUSI Ne

MperMyIlecTBa  KOMaHAHOM U
WMHIMBUIYaIbHOH paboThI;

- TIpUHUMATh IEeId COBMECTHOMH
JeSITeIbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHMUPOBATh JIEHCTBUS IO €€
JOOCTHKCHHIO:  COCTaBIATh  IUIAH
JICHCTBUM, pacHpencssiTb pPOIU C
y4eToM MHEHHH Y4aCTHUKOB
00CyXIaTh pe3ynbTaThl COBMECTHON
paboTHI;

- KOOpPAMHHPOBAaTH U BBIMOJIHATH
paboTy B YCIOBHSX pEalbHOIO,
BUPTYaJIbHOTO u
KOMOMHHPOBaHHOTO
B3aMMOJEUCTBUS; - OCYLIECTBIATh
MO3UTHUBHOE CTpaTernyecKoe
HOBEICHUE B PA3JIMYHBIX CUTYaIIX,
MPOSBIATH TBOPYECTBO u
BOOOpakeHHe, OBITh MHULIMATUBHBIM
Osnanenue YHHUBEPCAJIbHBIMU
PeryIATUBHBIMH JEHCTBUSIMHU:

r) NpuHATHe cedf M JAPYrux

JI0JeN:
- HpI/IHI/IMaTB MOTHUBBI U apFYMeHTI)I
Jpyrux JIIOAeH Tpu  aHaIu3e

pEe3yJIbTaTOB JIESTEIFHOCTH;
- TIpU3HABaTh CBOE IIPAaBO M IIPABO
JPYTUX JIIOJEH Ha OIIUOKH;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh
MHp C TTO3HUILIH APYTOro YesIOBEKa

BOJIHBIX PAcTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdar-, kKapOoHAT- H
XJIOpU/-aHUOHFI, Ha KaTHOH
AMMOHHS; peumarthb
SKCHEpUMEHTANbHBIE  3aJadd 110
teMaM "Metamnel" u "Hemeramisr")
B COOTBETCTBHM C  MpaBUJIaMHU
TEXHUKH 0e30macHOCTH npu
oOpamieHUn ¢  BelIecTBaMU U
J1a00paTOPHEIM 00opyIOoBaHUEM;
MPEICTaBIATh pe3yabTaThl
XUMHYECKOTO  JKCIIEPUMEHTa B
hopme 3aIuCH ypaBHEHHI
COOTBETCTBYIOIIUX  PEAKUUHd U
(hopMyIHpOBaTh BBHIBOJBI HA OCHOBE
ATHX PE3yJIbTaTOB

OK 07. ConeiicTBoBaTh
COXPaHEHUIO
OKpYKaroIIel cpepl,
pecypcocoepexeHuIo,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUH KIInMaTa,
TIPUHIIATIEL OEPEKITNBOTO
MIPOU3BO/ICTBA,

3¢ PEeKTHBHO
JIEUCTBOBATH B
YpE3BbIYANHBIX
CUTYyalusx

B o0JacTu IKO0JOTHYECKOr0
BOCIHHUTAHHUS:

- c(hOpMUPOBAHHOCTh
9KOJIOTHYECKOM KYJbTYPHI,
IIOHUMAaHHUEC BIMWJIHHUA COLHUAJIBHO-
SKOHOMHYECKHX  IPOIIECCOB  Ha
COCTOSIHUE MPUPOTHON u
COLIMAIBHON  Cpeapl, OCO3HaHHE
JI00aTBHOTO xapakTepa
HKOJIOTUIECKHIX mpooiieM;

IUIAHUPOBAaHUE U  OCYIIECTBIICHUE
JICUCTBUI B OKPY’)KAIOUIEH Cpele Ha
OCHOBE 3HAHUS LENEeH yCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA; AKTUBHOE
HETIPUATHE NIEUCTBUN, MPUHOCAIIUX
BpEl OKpY>KalOLLEH CPeNE;

- yYMEHUE MIPOTHO3UPOBATh
HEOJIArONPUSATHBIE  YKOJIOTUYECKUE

chOpMHPOBATh MPEACTABICHUS: O
XUMHUYECKOM cocTaBJIstoIIen
€CTECTBECHHOHAYYHOI KapTHUHBI
MHUpa, POJIM XHMUH B IIO3HAHUHU
SIBIICHU NIPUPOJBIL, B
(hopMHpPOBaHMM  MBILUICHHS U
KYJBTYpPBI JIMYHOCTH, ee
(yHKIIMOHATBHOM TPaMOTHOCTH,
HEO0XO0IUMOi JUTS pelieHus
MPAaKTUIECKUX 3ama4y U
9KOJIOTUYECKH 000CHOBaHHOTO
OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U
MPUPOAHOM cpexe; yMETh
COONIIOAATh IPaBUIA SKOJIOTUYECKU
[IeTIECOO0pa3HOTO  TOBENEHUS B
OBITY W TPYIOBOH NESITEIHHOCTH B
LEJIIX COXPAHEHUSI CBOETO 37I0POBBSI
1 OKPY’KaroLeH IPHUPOJHON Cpensl;
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UCCIEeI0BATEIbCKOM, MPOEKTHOU U
COLIMATLHOM JICSITETbHOCTH;

JKHUBBIC

ImoxasarTeiisa

MMOCHEACTBUS MPEANPUHAMAEMBIX | yIUTHIBATh OMACHOCTH BO3ICHCTBUS
JeHCTBUMN, IPEIOTBPAILATh UX; Ha
- pacuIupeHue OMbITa JIEATEIHLHOCTH | ONIPEACICHHBIX BEIIECTB, ITOHMMAs
SKOJIOTUYECKON  HAmpaBICHHOCTH, | CMBICI
OBJIAJICHNEC  HaBBIKAMU  Y4€OHO- | JOITyCTHUMOM KOHIIEHTPAIIUH

NpeaeabHON

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1. O0beM JUCUMILIMHBI U BUIBI Y4e0HO# padoThl

Bup yueOHoii pa6oThI

O0BeM B yacax

O6beM 00pa3oBaTeJIbHON NPOrpaMMbl THCHHIJIMHBI 72

B T.Y.

OcHOBHOE cO/Iep:KaHue 12

BT. U..

TEOPETHYECKOE 00yUEHUE 34

PaKTUYECKHUE 3aHATHUS 34

[MpodeccroHaIbHO-OPHUEHTUPOBAHHOE COJIEpKaHUE (CoIepIKaHue 4

MPUKJIATHOTO MOJTYJIS)

B T. U..

TEOPETHYECKOE 00yUeHUE 2

[IPAKTUYECKUE 3aHATUS 2

/IuddepennmpoBannblii 3aueT (2 ceMecTp) -
2.2. TemaTH4YeCKMil IJIAH U COEPKAHNE TUCHUTIIHHBI « XUMUS»

Conep:xanue y4e0HOIro MaTepuaJia
(ocHOBHOe 1 NIPO(ecCHOHAIBHO-
HaumenoBanue OpPHEHTHPOBAHHOE), Oo0bem | @opmupyembie
pa3iesioB U TeM Ja0opaTOpPHbIE U MPAKTHYECKHE | YACOB | KOMIETEHIHHU
3aHATHUS, IPUKJIATHON MOAYJIb
(MpU HAJTMYHH)
OCHOBHOE COJAEPKAHHUE

Pasnen 1. OcHOBBI CTPOEHHS BellleCTBA
Tema 1.1. OcHOBHOe co/iep:KaHue 6 OK 01
Crpoenue atoMoB | CoBpeMEeHHasi MOJENIb  CTPOEHUs 2

XUMHYECKUX
3JIEMEHTOB U IpUpoOIa
XUMHUYECKOH CBS3U

aToMa. CHUMBOJINYECKUN SI3BIK
XUMUH. XUMHUYECKUH  DIIEMEHT.
DJIeKTpOHHAsT KOH(MUTYpaIHs aToMa.
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KOITHA Ne

Knaccudukanus XUMUYECKHUX
SIIEMEHTOB (S-, P-, d-3IeMEHTHI).
BanenrtHeie 3JIEKTPOHBL.
BaneHTHOCTB. DneKTpoHHAas
npupoza XUMUYECKON CBSI3H.
DJeKTPOOTPUIIATEILHOCTh.  BubI
XUMHYECKOW CBsI3M (KOBAJICHTHAS,
WOHHAS, MeTajin4ecKas,
BOJIOpPOJHAsi) M  CHOCOOBI  ee
00pazoBaHMs

HpaKanecmle 3aHATHUSA

SN

Pemenne 3alaHUN Ha
HCNOJIb30BaHUE XUMHYECKOH
CUMBOJIMKHM W Ha3BaHUM COeTUHEHHI
[0 HOMEHKJIaType MEXKIYHAPOIHOIO
coro3a TEOPETHUUECKOU Hu
MPUKIIATHON XUMUU U TPUBUATBHBIX
Ha3BaHUM TS COCTaBJICHUS
XUMHUYECKHX (POPMYII JIBYXaTOMHBIX
coeMHEeHUN (OKCHUIOB, CYNb(HUIOB,
THAPUIOB HW T.JI.) W JPYTHUX
HEOPraHUYEeCKUX COeTUHEHHI
OTJICILHBIX KJIACCOB.

[IpakTuueckue 3aJlaHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XUMHYECKHUX
3JIEMECHTOB u MEPUOINYECKUM
W3MEHEHHEM CBOMCTB XHMHYECKHX
JJIECMCHTOB HM WX COCAUHCHHU B
COOTBETCTBHUH c MOJIOKEHHUEM
[TeproIMYECKON CUCTEMBI.

Tema 1.2.
[Tepuoanueckuit

3akoH U Tabmuna JI.1.

Menneneena

OCHOBHOe co/Iep:KaHue

Ilepnonnueckas cucrema
XUMHYECKUX 9JIECMEHTOB JI.1.
MenneneeBa. DOU3MYICCKUM CMBICT
ITepuoanueckoro 3aKOHa JI.1.

Menneneesa. 3aKOHOMEPHOCTH
U3MECHEHHSI CBOWCTB XHMHUYECKHX
DIIEMEHTOB,  O0pa3yeMbIX  HUMHU

IOPOCTBIX U CJOXHBIX BELIECTB B
COOTBCTCTBHUU C ITOJIOKCHUEM
XUMUYECKOTO HJIEMEHTa B
ITeprnonnueckoit CUCTEME.
MupoBo33peHUeckoe M Hay4dHOe

OK 01
OK 02
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KOITHA Ne

3HaueHne [lepuoguyeckoro 3akoHa
HA.N. Menneneesa. IIpornoser /[.U.
MenneneeBa.  OTKpbITHE  HOBBIX
XUMHUUYECKUX dJIeMEHTOB. Pemienue
MIPaKTUKO-OPHUEHTHUPOBAHHBIX
TEOPETHYECKUX 3aJJaHUN Ha
XapaKTepU3aIHI0 XUMHYECKUX
anemMeHToB  «Mertammdeckue  /
HeMeTaJJIMIeCKIe CBOICTBA,
AIEKTPOOTPHULIATENBHOCTD
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUU C UX DJIEKTPOHHBIM
CTPOGHMEM U  TIOJIOXKEHUEM B
MEePUOINYECKOMN CHUCTEME
XUMHYECKHUX 3JIEMEHTOB JI.1.
Menneneesay»

Pa3nes 2. Xumnyeckue peakiuu

Tema 2.1. Tunsl
XUMHYECKHX PEaKIU

OcCHOBHOe co/Iep:KaHue

Knaccudukanus u THIIBI
XUMUYECKUX pEAKIHUl € y4dacTUEM
HEOPraHUYECKUX BEILIECTB.
CocraBiieHHE YypaBHEHMM peakLUil
COCIMHEHMS, pasiioKeHus,
3aMeleHus, 0OMeHa, B T.4. peaKkiuil
TOpEeHMs, OKUCJICHUS-
BOCCTaHOBJICHUSI.

YpaBHeHus OKUCIICHUS-
BOCCTaHOBJICHUSI. Crenenn
OKHCIICHUS. Oxkucnurens "
BoccTtaHoBUTENb. (CocTaBineHue u
ypaBHHUBaHUE OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuit
METOJOM DBJEKTPOHHOro OanaHca.
OKHMCIHUTENTbHO-BOCCTAHOBUTEIbHBIC
peakuuu B HIpUpPOJE,
MPOU3BOACTBEHHBIX IIpolieccax u
JKU3HEIESITEIbHOCTH OpraHU3MOB

ITIpakTH4yecKue 3aHATHS

SN

KonngecTBeHHBIE  OTHONICHHUS B
XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHBl B XHMHHU M pPacyeThl 10
YPAaBHEHUSIM XHUMHUYECKUX PEAKLIHMN.
Mons kak eauHMIIA KOJIMYeCTBa
BEILICCTBA. MousipHast Macca.

OK 01
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3aKOHBI ~ COXpaHEHUs Macchl U
JHEPIUH. 3aKoH ABorazpo.
MounsipHblit 00BpeM ra3os.
OTHOCHUTENbHAS TJIOTHOCTH Ta30B.
Pacuetsl o YPaBHEHUAM
XUMUYECKUX peaxuui c
HCIIOJIL30BAHMEM MAacChl, 00beMa
(HOpManbHBIE  yCIIOBHUSI)  Ta3oB,
KOJIMYECTBA BEIIECTBA

Tema 2.2.
DNEKTPOTUTHYECKA 5T
JIHUCCOLHAIINASL u
MOHHBII 00MEH

OCHOBHOe co/Iep:KaHue

Teopus JIEKTPOJIUTUYECKON
nucconuanuu. MoHbl. DIeKTpOInTHI,
HEIJIEKTPOJIUTHI. Peakuun HOHHOTO
obmena. CocTaBieHHE  peakuit
MOHHOT'O obmeHa yTeM
COCTaBIEHUS  UX  TOJHBIX U
COKpaIICHHBIX MOHHBIX YpaBHEHUH.
KucnotrHo-ocHoBHBIE peaxiuu.
3amaHusl Ha COCTaBJIEHHE HWOHHBIX
peakiuu

OK 01
OK 04

Paznen 3. CrpoeHne M CBOMCTBAa HeOpPraHMYecKHX

BellecTB

Tema 3.1.
Knaccudukanus,
HOMECHKJIaTypa u
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

OcHOBHOe co/Iep:KaHue

N

[IpenmMeT HEOPraHMYECKOW XUMUH.
Knaccudukanus  HeopraHMYECKUX
BemecTB. [IpocTtele ©  CIOXKHBIE
BEILIECTBA. OCHOBHBIE  KJIacChl
CJIOXKHBIX BELIECTB (oxcunupl,
THJIPOKCHUIIBI,  KHCIIOTBI,  COJIH).
B3auMocss3b HEOPraHUYECKUX
BEIIECTB. ATrperaTHble COCTOSIHUS
BeuiectBa.  Kpucrammueckue U
aMmopgHBbIe BEIIIECTBA. Tunbr
KPUCTAJUTMYECKUX pEeLIEeTOoK
(aTomMHas, MOJEKyJspHas, HOHHas,
METaJUTUYECKas ).

3aBUCUMOCTh (DU3UYECKUX CBOMCTB
BELIECTBA OT TUIA KPUCTAIUIMUECKON
pemeTku. 3aBUCUMOCTh XUMUYECKOU
AKTUBHOCTH  BEIIECTB OT BHJA
XUMHAYECKOW  CBSI3W W THUIA
KPUCTaJUIMYECKOU peLIeTKHU.
[TprunHbl MHOTOOOpa3usi BELIECTB

OK 01
OK 02

Tema 3.2. ®usuko-

OcHOBHOe coJep:KaHue

OK 01
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XUMHUYECKHE CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

Mertamner. OOmue Quznueckue u
XAMHUUYECKHE CBOMCTBA METAJIOB.
CrocoObl  mOy4YeHUs. 3HAYCHUE
METAJIJIOB U HEMETAJUIOB B MPUPOJIE
U KU3HEICATCILHOCTH 4YeJIOBEKa M
opranu3moB. Kopposusi meTanios:
BUJIbI KOPPO3UH, CHOCOOBI 3aIIUTHI
METaJJIOB OT KOPPO3HHU

Hemerannel. O6mue gusndeckue u
XMMHUYECKHE CBOWMCTBA HEMETAJUIOB.
TunuyHeple CBOWCTBA HEMETAJLIOB
IV- VII rpynn. Knaccudpukamus u
HOMEHKJIaTypa COCIMHEHU I
HEMETaJUIOB. KpyroBopotsr
OMOTEHHBIX EMEHTOB B IIPUPOJIC

XHUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHX BEIECTB
(OKcHIOB, THAPOKCHAOB, KHUCIOT,
cosied U np.). 3aKOHOMEPHOCTU B
H3MEHEHHUU CBOJMCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COCIMHEHU,
BBICIIIUX OKCUJOB M THAPOKCHU]T

OK 02

Tema 3.3.
WNnentudukarus
HEOPTaHMYECKUX
BEILIECTB

OcHoBHOE COACPKAHUEC

IIpakTH4yeckue 3aHATHSA

(o]

«nentudukanns HEOPraHUYECKUX
BELIECTBY.

Pemenue AKCIIEPUMEHTAIbHBIX
3alad MO0 XHUMHYECKUM CBOMCTBaM
METaJJIOB M  HEMETalJIoB, IO
pacro3HaBaHUI0O M MOJYYEHUIO
COEeIUHEHNN METAJLJIOB u
HEMETAJIOB.

Unentuduxanuss HEOpraHUYECKUX
BEIIECTB C HCMOJb30BAHUEM HX
(bU3UKO-XUMHYECKUX CBOIICTB,
XapaKTEePHBIX KaueCTBEHHBIX
peakuuii. KadecTBeHHBIE peakuuu
Ha cynbdar-, KapOOHAT- U XJIOPU-
aHMOHBI, HA KATHOH aMMOHHUSI

OK 01
OK 02
OK 04

Paznen 4. Ctpoenue u

CBOMCTBA OpPraHu4e¢CKMUX BCIIECTB

Tema 4.1.
Knaccudukanus,
CTpOCHHE u
HOMEHKJIATypa

OcHOBHOe co/iep:KaHue

[ep}

[TosiBnenue 51 pa3BuTHE
OpPraHMYeCKOM XHUMHUHM KaK HayKHU.
[IpenMeT OpraHUYEeCKONM XUMHH.

OK 01
OK 02
OK 04
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OpTraHUYECKHUX
BEIIECT

MecTto M 3HAYE€HHE OpPraHUYECKOU
XUMHUU B CHUCTEME €CTECTBEHHBIX
HayK.

XUMHUUECKOE CTPOECHUE KaK MOPSI0K
COEJMHEHUS aTOMOB B MOJEKYJIE

COTJIaCHO ux BAJICHTHOCTH.
OcCHOBHbIE  TOJNIOKEHHUSI  TEOPUHU
XUMHUYECKOTO CTPOCHHS

OpraHMYecKUx coequHeHuit A.M.
byrnepoBa. VYrilepoaHbIH  CKeIeT
OpraHU4YeCcKou MOJIEKYJIBL.
3aBUCHUMOCTb CBOWMCTB BEIIECTB OT
XUMHUYECKOTO CTPOEHMSI MOJIEKYJI.
Nzomepus u uzomepsl.

[Tonsstue o0  (YHKUHMOHATIHHON

rpyIme. Pangukann. [TpuHIIMTIBI
KJaccuukanuu OpPraHUYECKUX
COEIUHEHUN. MexnyHapoaHas
HOMEHKJIATypa u MIPUHIIATIBI
HOMEHKJIATypPbl OpPraHUYECKUX
COEIUHEHUN. TTonsarue 00
a30TCOAEPIKAIINX COCIMHEHUSX,

OHMOJIOTMYECKH aKTHBHBIX BEIIECTBAX
(yrmeBomax, xupax, Oemkax u Aap.),
BBICOKOMOJICKYJISIPHBIX
COeIMHEHUsX (MOHOMEp, MOJUMEp,
CTPYKTYPHOE 3BEHO)
ITIpakTH4yecKue 3aHATHS
Howmenknartypa OPraHUYEeCKHUX 4
COCIMHEHUN OTAENBHBIX KJIACCOB
(HachIIICHHBIC, HEHACHIIIEHHBIE |
apoMaTUYeCKHe YTIEBOIOPOIbI,
CIUPTHI,  (EHOJBI,  ATBACTHJBI,
KETOHBI, KapOOHOBBIE KHCIOTHI U
np.) CocraBneHue TOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX
dbopMynn  OpraHMYECKHX BEIECTB
OTJICTbHBIX KIIACCOB, UCHOJB3YS HX
Ha3BaHUS TI0 CHUCTEMAaTHYECKOH U
TPUBHAIIBHOMN HOMEHKJIAaType
(oTusieH,  aleTWIeH,  TJWILEPHH,
dbenon, dQopmanbaerun, ykcycHas
KHCJIOTA, [JIMLKH). Pacuetsl
MPOCTEUIIIEeN bopMyJIBI

SN
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OpPTaHWYECKOH MOJICKYJBI, HCXOMIS
U3 AIIEMEHTHOTO cocTana (B %)
Tema 4.2. CpoiictBa | OCHOBHOE coJiep:KaHUE OK 01
OpraHHYECKHUX OU3NKO-XUMHYECKHE CBOICTBA OK 02
COeqUHEHUN OPraHUYECKHUX COeTUHEHUN OK 04

OTJICTbHBIX KIJIACCOB (OCOOCHHOCTH
KJaccu(UKalMl W HOMEHKJIATYPbI
BHYTpU KJlacca; TOMOJOTUYECKUI
psaag u oOmas GopMmylia; H30MEpHs;
¢buznyeckrue CBOMCTBA; XUMUYECKUE
CBOMCTBA; CHOCOOBI TOJYYECHUs):
npeeabHbIe YTIEBOIOPOIBI
(anmkaHbl U IUKJIOAJIKaHbl). ['opeHue
MeTaHa KaK OJMH M3 OCHOBHBIX

HCTOYHUKOB Teria B
IPOMBIIICHHOCTH u OBITY.
CaoiicTBa IIPUPOJIHBIX

YIIEBONOPOAOB,  HAaXOXKICHHE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HelpeesbHbIe (aJIKEHbI, aIKUHBI U
alKaJMeHbl) M  apOMaTHYECKUE
yraesonopozsl. ['openue aneruieHa
KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTO  IJIAMEHHU
JUISL CBAPKU U PE3KU METAIIJIOB

- KHUCJIOPOACOAEpIKallIne
coenuHeHUs (cnupThl U (PEHOIBI,
KapOOHOBBIE KHCIOTHI U 3(UPHI,
aNBJCTUABl W KETOHBI,  JKUPBI,

YTJEBOIbI). [TpakTnyeckoe
IIPUMEHEHHE STUJICHTJINKOJIS,
rnuiepuHa, ¢enona. IlpumeHenue
dbopManbaeruaa, aleTanpAeruia,

YKCYCHOM KUCHOTBI. MbUIa Kak cONu
BBICIIMX  KapOOHOBBIX  KHUCIOT.
Moroniue cBoMcTBa MblIa

— a30TcolepKamiue  COCIUHCHUS
(aMUHBI ¥ aMHHOKHUCIIOTBHI, OCIKH).
BBICOKOMOJIEKYIISIPHBIE COCTUHEHUS
(CUHTETHYECKHE W OHOJIOTHYECKU-
akTuBHBIC). MoHOMEp, TOIUMED,

CTPYKTYpHOE 3BEHO.
[Tonumepuzanuss  STWIEHA  Kak
OCHOBHOE HarnpaBJIeHUE ero
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HCIIOJIF30BaHUS.
I'enernueckas CBS3b MEXKITY
KJaccaMu OPraHUYEeCKHUX
COeIMHEHUN

CpoiicTBa OpPraHUYECKUX
COCIMHEHUH OTAENBHBIX KIJIACCOB
(TpuBHANBHAsT W MEXAyHapOIHAas
HOMEHKJIaTypa, XHMHUYECKHUE
CBOWCTBa, CIOCOOBI TIONydYCHUSs):
npe/iebHbIC (anxaHsbI u
[IUKJIOQJIKAHBI), HeTpeeTbHbIE
(aJIKeHBI, aTKWHBI W aJKaJIUCHBI) U
apoOMaTHYECKHe YTIEBOAOPOIHI,
cnupTthl U (eHonbl, KapOOHOBHIE
KHACIOTBl W J(UPBIL, albJACTHIB U
KETOHbI, aMHHBl M AMHUHOKHUCIIOTHI,
BBICOKOMOJICKYJISIPHBIE COCTUHEHUSI.
3aaHus Ha COCTABIICHUE YPaBHEHUI
XUMHYECKUX PEAKIHHA C ydacTHEM
OpPTaHMYECKHUX BEILIECTB Ha
OCHOBAHMH MX COCTAaBa U CTPOCHUS

Tema 43,

Wnentuduxanms
OpraHHYECKHUX
BEIICCTB,

3HAYEHUE
IPUMCHCHHE
OBITOBOM
MPOU3BOJICTBEHHOMN
EeATEIbHOCTH
YyeJIoBeKa

nux
n
B
n

OCHOBHOe co/Iep:KaHue

buooprannueckue COEJIMHEHUS.
[TpumeHneHue u Guonoruyeckas poib
yraeBoioB. OKHUCIIEHUE YITIeBOI0B —
UCTOYHUK SHEpPIruu AKHUBBIX
opranu3mMoB. O06yiacTu NpPUMEHEHUS
AMHUHOKHUCIIOT. [IpeBparenus
OENKOB  NUIIM B OpraHu3Me.
buonornueckue ¢GyHKIUU OETKOB.
Bbuonorndeckne QyHKIUU IKUPOB.
Ponp  opranuyeckoii XumMuuM B
peLeHnn npo0em MUILEBOM
0e30MmacHOCTH

Pone  opranuveckoii XumMuu B
pelIeHnr MpoOJieM SHEPreTHUYeCKOn

0€301acHOCTH, B pa3BUTUU
METUIIHHBI, CO3JaHWM  HOBBIX
MarepruajgioB, HOBBIX HCTOYHHUKOB
SHEPTUH (anmpTepHATUBHBIC

UCTOYHUKU HHepruu). OnacHOCTh
BO3/ICUCTBUS Ha JKMBBIE OPraHU3MBbI
OpraHMYECKHUX BEIIECTB OTIEIbHBIX
KJIaccoB  (YIJIEBOJIOPOJIbl, CHUPTHI,

OK 01
OK 02
OK 04
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(beHombl, XJIOPOPTraHUYECKUE
MPOU3BOJHBIC, aJbACTUABI U [Ip.),
CMBICIT

ITpakTH4YecKue 3aHATHS

SN

“Unenruduxarus OPraHUYECKUX
COCIMHEHUN OTHENIBHBIX KJIACCOB~
Wnentuduxamnms OpPraHUYECKUX
COEJIMHEHUH OT/EIbHBIX KJIacCoB (Ha
IIpUMepe  aJIbJIETUI0B, Kpaxmala,
YKCYCHOW KHCIIOTBI, OEIIKOB U T.II.) C
HCIIOJIb30BaHUEM ux (uzuKo-
XUMHYECKHUX CBOIICTB u
XapaKTEepHBIX KaueCTBEHHBIX
peakuuii. Jlenarypauus Oenka mpu
HarpeBaHuu. llBeTHble  peakuuu
O€eJKOB. Bo3HukHOBEHNE
AHAJIMTUYECKOI0 CHUTHajga C TOYKH
3peHUs] XUMUYECKUX MTPOLECCOB NPU
MPOTEKAHUHA Ka4eCTBEHHOM
peakuuuy, MIO3BOJIAIOILEN
UACHTU(PUIUPOBATh MPEIOKEHHbBIE
OpraHMYECKHE BELIECTBA

Paspen S. KuHernyeckue W  TepMOAMHAMHYECKHE
3aKOHOMEPHOCTH NMPOTeKAHUs XUMHYECKHX peakuuii

Tema 5.1
CkopocTb
XHUMHYSCKHUX
pEaKLHid.
XUMHYeCKoe
paBHOBeECHE

OcHOBHOe co/iep:KaHue

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh
OT pa3IUYHBIX (PAKTOPOB: MPHUPOJBI
pearupyomux BEIIECTB,
KOHIEHTpaluu pearupyomumx
BEIIECTB, TEMIIEPATYPhl U TUIOIIATU
PEaKIMOHHOU MTOBEPXHOCTH.
TennoBble 3PQPEKTH]  XUMUYECKHX
peaKkuui. DK30- U
HHJIOTEPMHUYECKHUE, PEAKIINH.
O6paTumMocTh peaKIuii.
XWMHYECKOE pPAaBHOBECHE U  €ro
CMEIIECHHE noJ NEUCTBUEM
pas3INYHbIX dbaxTopoB
(KOHLIGHTpalMsl ~ peareHTOB  WJIU
MPOAYKTOB  PEAKIH, JaBJICHUE,
TeMIieparypa) TUTSt CO3JIaHuUs
ONTUMATFHBIX YCJIOBUN MPOTEKAHUS
XUMHUYECKHX TMpoueccoB. [lpunHuumn
Jle laTense.

OK 01
OK 02
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Pa3nes 6. PacTBopbl

Tema 6.1. [lonarue o | OCHOBHOe colep:KaHHue

pacTBopax PactBopenue KaK (busuKo-

X

p

II
K
u

11
0

0
u
()

u
II
9

CrnocoOsr MPUTOTOBIICHHS

MaccoBass  monsi  pacTBOPEHHOTO
BemectBa.  CMbBICT  TOKazaTens

HKOJIOTHUECKOM Oe30MacHOCTH.
IIpaBuna DKOJIOTUYECKH

OpraHU3MBbl OTpeeIEHHBIX
BELIECTB.

Pemenne IIPAaKTUKO-
OPUEHTUPOBAHHBIX pacyeTHBIX
3a1aHUI Ha pacTBOPBIL,

MMHUYECKUM mpouecc. PacTBopsl.

aCTBOPOB. PaCTBOpI/IMOCTB .

peneIbHO JIOITy CTUMOM
OHILICHTPALNH u €ro
CIIOJIb30BaHUE B OLICHKE

eJ1ecoo0pa3HOro  TOBEJCHHUS B
BITY U TPYAOBOW IEATEIBHOCTH B
eJISIX COXPAHEHHUsSI CBOETO 370POBbs
OKpPY’KaIOIIEH MPUPOJHON CPENBL;
MIACHOCTb BO3JICHCTBUS HA KUBBIC

CIoNib3yeMble B OBITOBOH |
POM3BOACTBEHHON  JIESATEIBLHOCTH
€JI0BEKa

OK 01
OK 02
OK 07

Tema 6.2. OcHoBHOE coJepKaHue

Hccnenosanne IIpakTH4yeckue 3aHATHSA

CBOMCTB PacTBOPOB «

K

0
p

p

[IpuroroBneHue pacTBOpoOB
3aaHHON (MaccoBoi, %)

OpUEHTUPOBAHHBIMU BOMPOCAMH) U

Pemenue 3ala4 Ha MPUTOTOBJICHUC

[IpuroToBieHue pacTBOPOBY.

OHIICHTPALIH (c MPaKTUKO-

npeecHue CpeIbI BOJHBIX
aCTBOPOB.

acTBOPOB

OK 01
OK 02
OK 04
OK 07

COJAEPKAHUE ITPO®ECCHUOHAJIBHO-OPUEHTUPOBAHHOE

(coneprkaHue NPUKJIATHOTO MOTYJIS)

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM 4
AeITeIbHOCTH Ye10BeKa

Tema 7.1 IIpodeccuonanbHo- 4 OK 01
Xumus B OBITY U OPHEHTHPOBAHHOE OK 02
IIPOU3BOJCTBEHHON coJepKaHue OK 04
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KOITHA Ne

JACATCIIbHOCTH YCJIOBCKA

Hogeiimme no0CTKEHUS
XUMUYECKON HAyKU U
XHUMHYSCKOM TeXHOJIOTHHU. POk
XHMUHU B 00€CIIeYeHNHU
JKOJIOTHYCCKOM,
JSHEPreTUYECKON U MULIEBOU
0€30MacHOCTH, Pa3BUTHHI
MenuuuHsbl. [IpaBuna noucka u
aHaJIN3a XUMHYICCKOM
nH(GOpPMAIIUU U3 PA3THYHBIX
HCTOYHUKOB (Hay4dHas U
y4eOHO-Hay4Hasl INTepaTypa,
CpPEACTBA MAaCCOBOM
nHdopmarnuu, cetb UHTEpHET).

HpaKTI/I‘leCKI/Ie 3AHATUSA

ITouck u aHamM3 KeMcoB O
MIPUMEHEHUHN XAMUYECKHUX
BCIIECTB M  TEXHOJIOTHMH C
Y4ETOM Oynyuieit
npodeccruoHanbHOI

eI TEILHOCTH 110 TeMaM:
BaKHEHIIINE CTPOUTEIIbHBIE
MaTtepuaibl, KOHCTPYKIIMOHHBIC
Marepuaibl, KpacKd, CTEKIIO,
KepaMuKa, MaTepuaibl ISt
3JEKTPOHUKH, HaHOMaTEpHabl,
TEKCTHIILHBIC BOJIOKHA,
WCTOYHHUKHU SHEPTUH,
OpPraHMYeCKUE€ W MUHEpaJbHbIC
ynoopeHus, JIEKaApCTBEHHbIE
BEILECTBA, OLITOBAST XUMHSI.
3amwra: [IpencraBnenue
pe3yJIbTaTOB PEIIEHUS KEHCOB B
dbopMe MUHU-IOKJIa/1a C
Mpe3eHTalnen

OK 07

Bcero:

72
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3. YCJIOBUS PEAJIU3ALIMM PABOYE ITPOTPAMMBI
JUCLHUNIUHBI

3.1. TpeOoBaHMA K MMHUMAJIBLHOMY MATEPHAJIBbHO-TEXHUYECKOMY
o0ecneYeHn 1o

KabuHeT ecTeCTBEHHOHAyYHBIX MUCHUIUIMH — y4eOHas ayauToOpHsl IS
NPOBEJACHHUS  JICKIIMOHHBIX W NPAKTHYECKUX  3aHATHH, TPYNIOBBIX U
WHIMBUIYAIbHBIX KOHCYJbTAIMKM, TEKYIIEro KOHTPOJSS U MPOMEKYTOYHOU
arrectayu Ne 307

454119, Yensbunckas o6m., r. Yemsbunck, yn. Kponmranrckas, m.10
Hexwunoe 3manne (ya4eOHBIN KOPITYC)

OCHOBHOE oOOopyIoBaHue: ydeOHas W CHEIUaIN3WpOBaHHAs MeOelb,
yueOHasg J0ocka, pabouume Mecta Ui oOywaromuxcsi, pabodee MECTO
npenojiaBaresis, 000pyI0BaHHOE C BBIXOJIOM B ceTh IHTEpHET

HAOOPBI IEMOHCTPAIMOHHOTO 000PYIOBAHUS: MYJIbTUMEIUNHBIN KOMITJICKC
MOpPTaTUBHBIN (HOYTOYK, I€MOHCTPAIIMOHHBIN 3KpaH, TIPOSKTOP)

y4e0HO-MeToIu4YecKasi JOKYMEHTAIUs: MOCOOMs, TUIaKaThl, HarJIsSAHBIA U
pazmarounbiii Matepuan IIporpammuoe oOecneuenue:  Windows 10 (cpok
JEUCTBUS JTUIEH3UU: OECCPOUHO)

IHoMemieHus1 1JI OPraHM3alMd CAMOCTOSATEJbHOW UM BOCHHUTATEJIbHOM
padoThI

1. bubnuoteka, untanbubiid 3ai Ne3 ¢ BeixogoM B MHTEpHET - momenieHue
JUISl OpTaHU3allUd CAMOCTOSITEIbHON U BOCIIUTATENIbHOU PA0OTHI.

OcHoBHOE O0OpyZOBaHHWE: CTEJUIAXHW KHIDKHBIE, Kadenpa Bbgaun
JUTEpaTypbl, BHICTABOYHBIN CTeIaxk, MKadbl, CTONbI, CTYJbs, KOHIUIIMOHED, 9
MEPCOHAIBHBIX KOMIIBIOTEPOB C TMOAKIOYEHHEM K HWH(OOPMALMOHHO —
TEJIEKOMMYHUKALIMOHHON ceTn «WHTepHeT»; yueOHass meOenb, IpOeKTOp, dKpaH,
KOHTUITMOHED.

ITporpammuoe obecreucHue: Microsoft Windows Professional 7 Russian
Academic OPEN No Level (Cpox neiictBus - mo goroBopy); Microsoft Office
Professional Plus 2010 Russian Academic OPEN 1 License No Level (cpok
JeUcTBUSL — N0 J0roBopy); AHTuBHpyC Kacmepckoro (Cpok AeHCTBUSL — TIO
norosopy); Koncynsrantllmtoc (cpok naelictBusi — no gorosopy); HOb (cpok
JIEUCTBUS — TIO IOTOBOPY).
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Heorpannuenuslif m0CTyn K  3JIEKTPOHHO-OMOIMOTEYHBIM  CHCTEMaM
(371EKTPOHHBIM OoubnmoTexam), B AIEKTPOHHYIO MH(}OPMAMOHHO-
0o0pa3oBaTeIbHYI0 CcpeAay oOpa3oBaTEIbHOM OpraHu3aluu; K COBPEMEHHBIM
npodeccruoHanbHBIM 06a3aM JaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

2. AxroBpii 3an Ha 483 mecrta ¢ BBIXOAOM B ceTh MHTEpHET - 11
MPOBEJICHUS HAYYHBIX KOH()EPEHIINI, CEeMUHAPOB - TTOMEIICHUE ISl OpraHu3aIuu
BOCIIUTATENBHOU PabOTHI.

Texnuueckue  cpeacrBa  OOyuyeHUsT I TNPOBEJACHUS  3aHSATHUM:
MYJIbTUMEIUMHBIA KOMILIEKC MOPTATUBHBIN (HOYTOYK, IEMOHCTPAIIMOHHBIN SKpaH,
MIPOEKTOP).

OcHoBHOE  000OpyJIOBaHHE: COBPEMEHHOE 3BYKOBOE, CBETOBOE W
BHJICO000pYI0BaHHE.

3.2. UnpopmaunonHoe odecrneyenue 00yuyeHust

OcHoBHas JuTepaTypa

1. Pyasutuc I'.E, ®enpaman @.I'. Xumus. Opranndeckas xumus. 10 kiacc.
ba3oBblii ypoBeHb. DeKTpoHHas (popma yueOHUKa.

2. Pynzutuc I'.E, ®enpaman O.I'. Xumus. Opranudeckas xumus. 11 kiace.
baz3oBrlif ypoBeHb. DieKTpoHHas popMma yueOHUKa.

3. lNapmmn, A. II. Opranuyeckas XuMusi B pPUCYHKaX, TaOJIuIaX, cxemax
[DnexkTponHbIi pecypc]: yueoHoe mocooue s CIIO / A. I1. I'apmua. — 3-€ u3.,
uctp. u gon. — Mocksa : FOpaiit, 2018. — 240 ¢. — (Cepus :IIpodeccrnonanproe
oOpa3oBanue). — Pexum moctyna:www.biblio-online.ru/book/73CFD907-F528-
4454- A155-7FA85816BE4E

4. T'muaka H. JI. O6mas xumusi. 3agauv ¥ ynpaxHEeHUs [DJIEKTPOHHBIM
pecypc]: yueoHo-tipaktraeckoe mocooue s CITO / H. JI. 'nmunka ; oz pen. B.
A. TlonkoBa, A. B. babGkoBa. — Mocksa :lOpaiit, 2018. — 236 c. —
(Cepus:IIpodeccuonansaoe obpazoBanue). — Pexum pgoctyma:www.biblio-
online.ru/book/28F8AFE1-E2BA-40DD-9829-4E9FC33CF26D

5. 3aitueB O. C. Xwumwus. JlabopaTtopHblii NMpPakTUKYyM K COOpPHUK 3aaad
[DnexTpoHHBIN pecypc] : yduebHoe mocobue mis CIIO / O. C. 3aiineB. —
Mockga:lOpaiit, 2018. — 202 c. — (Cepus :IlpodeccronanpHoe 00pa3oBaHue).
— Pexum goctynma: www.biblio-online.ru/book/CC295C0C-16C8-4FA3-AA10-
02AD6544DAF7
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6. Huxonbckuit, A. b. Xumms [DnexkTpoHHbI pecypc] : ydeOHUK W
npaktukyM mis CIIO / A. b. Huxonsckuii, A. B. CyBopoB. — 2-¢ u3i., nep. u
non. — Mockpa : FOpaiit, 2018. — 507 c. — (Cepus :IlpodeccuonaibHoe
obpazoBanue). — Pexum mocryma: www.biblio-online.ru/book/9C43BE6F-1093-
4551-BB03- DA86598C10AB

JonoHuTeIbHAS JIUTEpPaTypa:

1. AnapueB, A. M. OOmas xumusg. COOpHUK 3aJaHUM C TpUMEpPaAMU
penreHnii [DneKTpoHHEIN pecypc]: yuedHoe mocodue mist CIIO / A. U. Amaphes,
JI. 1. Apormna. — 2-e usn., ucnp. u gom. — Mocksa : FOpait, 2018. — 127 ¢. —
(Cepus:IIpodeccuonansnoe oOpazoBanue). — Pexum pgoctyma:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamunckuii, B. A. Oprannueckas XUMHS . TECTOBBIC 3aJlaHMs, 3aJ]1auH,
BOINPOCHI [DNEKTPOHHBIN pecypc]: ydyebnoe mocobme misi CIIO / B. A.
Kamunckuii. — 2-e usn., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 289 ¢. —
(Cepus:IIpodeccuonanbaoe obOpazoBanme). — Pexum mgoctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiHoBa, T. B. Xwumwus [DOnekrpoHHblii pecypc]: y4eOHUK W
npaktukyM 111 CI1O / T. B. MapteidoBa, U. B. Apramonoga, E. b. ['onyHoB ; on
pen. T. B. MaprteiHoBoit. — MockBa :fOpaiit, 2018. — 393 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexxum  gocryma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81AC-518E104A9CE9

4. MockBa, B. B. Oprannueckas xumus: 0a30BbIe  MPUHIUIIBI
[DnexkTpoHHBIA pecypc]: yuedbroe nocodue mius CIIO / B. B. MockBa. — 2-¢ u3j.
— MockBa : [Opaiit, 2018. — 143 c. — (Cepus :IlpodeccuonanbHoe
obpaszoBanue). — Pexum noctyna:www.biblio-online.ru/book/9E571A25-1C9A-
4ACF6-A8D8-92FF2788FF67

5. O6mas xumus. [Ipaktukym [DneKTpoHHBIN pecypc]|: ydeOHoe mocobue
st CITO / H. JI. I'musaka ; nmox pea. B. A. Ilonmkoma, A. B. babkosa, O. B.
HecrepoBoii.— Mocksa :FOpaiit, 2019. — 248 ¢. — (Cepus :Ilpodeccnonanbaoe
obpazoBanue). — Pexum gocryma:www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350- C92D3F9B5140

6. OneitnukoB, H. H. Xwumus. AnropuTmbl pelieHusl 3ajady U TECThl
[DnexTpoHHbI pecypc]: yuedbHoe mocooue nis CIIO / H. H. Oneitnukos, I'. II.
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MypaBbseBa. — 3-¢ u3., ucnp. u non. — Mocksa : FOpaiit, 2018. — 249 c. —
(Cepus:IIpodeccuonansoe oOpazoBanue). — Pexum pgoctyma:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

7. Pocun, W. B. XumMus[DnekTpoHHBIA pecypc] :yU4eOHUK U 3aJauHUK IS
CIIO / U. B. Pocun, JI. /1. Tomuna, C. H. ConoBseB. — Mocksa :lOpaiit, 2018. —

420 c¢. — (Cepusa :llpodeccuonampHoe oOpa3oBanme). —  Pexum
nocrymna:www.biblio- online.ru/book/7678EFFE-1F8D-48 A3-AAEO-
9F9E86320CB1

8. Cmapeirun, C. H. Heopranmdeckast xumusi. [IpakTukym [DIeKTpOHHBIHI
pecypc]: yduebHo-npakTuyeckoe. nocoodue s CIIO / C. H. Cwmapwirun, H. JI.
barnagen, M. B. JlaiinakoBa. — Mocksa :lOpaiit, 2019. — 414 c. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexxum  gocryma:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

9. CyBopoB, A. B. OOmas u HeopraHWveckas XuMHs [DIECKTPOHHBIN
pecypc]: yuebnuk mus CITO : 8 2 1. T. 1. / A. B. CyBopos, A. b. Huxkonbckuit. —
6-¢ wm3m., wucnp. m gom. — Mocksa :IOpaiit, 2018. — 292 c. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexxum  gocrynma:www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373

10. CyBopoB, A. B. OOmas u HeopraHudeckas XUMHUS [DJIEKTPOHHBIN
pecypc]: yueonuk mist CITO : B 2 1. T. 2. / A. B. CyBopos, A. b. Hukonbsckuit. —
6-¢ wm3m., ucnp. m gom. — Mocksa :IOpaiit, 2018. — 315 c. — (Cepus
dIIpodeccuonanpbHoe  oOpazoBanme). —  Pexxum  goctyma:www.biblio-
online.ru/book/3FEBBA67-A0DA- 4101-BAFD-A95B643E09DD

11. Xumus [Dnexkrponnslil pecypc]: yueonuk mist CIIO / FO. A. Jlebenes, I
H. ®anees, A. M. IN'ony6es, B. H. [llanosan ; mox o6mi.pexn. I'. H. ®aneeBa. — 2-¢
u3n., nep. u jgon. — MockBa : HOpaiit, 2018. — 427 c. — (Cepus
:IIpodeccuonansHoe  obOpasoBanue). —  Pexum  moctyma:www.biblio-
online.ru/book/A2E58E03-CD8C- 428F-BB13-47BBABOF386E

12. Xumus. 3amadynuk [DaeKTpoHHBINA pecypc]: yaeOHoe mocodue mis CITO
/ YO. A. Jlebenes [u ap.] ; mox obur.pen. I'. H. ®aneeBa. — Mockaa :FOpaiit, 2018.

— 236 c¢. — (Cepus :IlpodeccuonanbHoe oOpazoBaHue). — Pexum
noctymna:www.biblio- online.ru/book/776D1303-3CDD-42AE-89FC-
DEC2F5D8COES
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13. Illep6akoB, B. B. Heoprammueckas xwumwms. Bompocel u 3amaum
[DnexTpoHHBIN pecypc] : yueOHoe nocodue st CITIO / B. B. Illep6akos, A. A.
®upep, H. H. bapbotuna. — 2-e u3za., ucnp. u gon. — Mocksa : FOpaiir, 2018. —
107 c¢. —(Cepus:IlpodeccuonanpHoe oOpa3oBanue).—Pexum  mocryma:
www.biblio- online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683

HNuTepHeT-pecypcesbi:

1. www.pvg.mk.ru (ommmnuana «ITokopu BopoObeBBI TOPEI»).

2. www.hemi.wallst.ru  (OOpa3oBaTeNbHBIN  CcalT I IIKOJIHHHKOB
«XuMus»).

3. www.alhimikov.net (O6pa3oBaTenbHbIN CAUT MJIs NTKOJTHHUKOB).

4, www.chem.msu.su (DyekTpoHHass OMOJIMOTEKA IO XUMUH ).

5. www.enauki.ru(uatepHer-uzganue  Juis - yuumrteneid  «EcTecTBeHHBIE
HAYKHN»).

6. www.1september.ru (MeToauaeckas razeta «llepBoe ceHTIOP»).

7. www.hvsh.ru (kypHa « XuMus B MIKOJE»).

8. www.hij.ru (kypHan «XuMUsl U KU3HB»). Www.chemistry-chemists.com
(37IEKTPOHHBIN KypHAT «XUMHUKUA U XUMUS»).

3.3. YcioBus peanu3anuu padoyeii nporpaMMel J1Jisi HHBAJIU/I0B U JIMI C
OrPpAHNYEHHBIMU BO3MOKHOCTAMU 310POBbS

OOyueHne WHBAIUIOB M JIUI] C OTPAHMYCHHBIMU BO3MOKHOCTSIMH 370POBBS
OpraHU30BaHO COBMECTHO C JPYTUMHU O0YJAFOIITMMHCS.

JUIs  OCBOGHHS JUCHUILIMHBI B (oHAC OMOTMOTEKH U  DIIEKTPOHHO-
OMOJIMOTEUHBIX CHCTEMaX MMEETCS OCHOBHAs W JIONOJHHUTENbHAs y4yeOHas
JuTEpaTypa B BUIE AICKTPOHHBIX IOKYMEHTOB.

B JEeKIMOHHBIX ayauTOpUAX OOOpPYJOBAaHBI CIEIMATBHBIE MECTa C
BO3MOXHOCTBIO pPa3MEIICHHS CTYJCHTOB Ha KPECIC-KOJSACKE M TOMKIIOYCHHS K
ANMEKTPUYECKON CETH TEXHUIECKUX CPEICTB O0yUCHUSI.

[Ipy TpoBeneHMHM TPOIEAYPHl OICHUBAHUS PE3YJNbTATOB OOyYCHHUS
WHBAJIUIOB M  JIMIl C  OrPAaHWYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBS
peaycMaTPUBACTCsl MCIOIb30BAaHUE TEXHUYECKUX CPEJICTB, HEOOXOIUMBIX MM B
CBSI3U C UX MHAWBUIYATbHBIMH OCOOCHHOCTSAMH. /[aHHBIE TEXHHUYECKHUE CPEACTBA
MOTYT OBITh TPEACTaBICHBI PeruoHANbHBIM  Y4eOHO-HAyYHBIM  IICHTPOM
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MHKJII03UBHOTO 0Opa3oBanus Yenl'V.

3.4. B ciyyae peanuzanuu JUCHUIUIMHBI ¢ UCTIOIb30BAHUEM JJIEKTPOHHOTO
o0yueHHUsl,  JUCTAHIIMOHHBIX  OOpa3OBaTENbHBIX  TEXHOJIOTUH  OOIIEHUE
oOyyJaronuxcsi ¥ MpenoiaBaTelis OCyIIeCTBISECTCS B PEXKUME PEaIbHOIO BpEMEHU
OHJIaWH-JIeKIUU (BeOWHAPHI), YaThl, BHUJICO-KOH(MEPEHIIMU WIH OTJIOKEHHOTO
Bpemenun (Moodle, ¢dopymbl, drmekTpoHHas TOuYTa, COLMAIBHBIE  CETH,
MeCCEeH/Kepbl). bBoJblllyl0 4YacTh BpeMEHH OOydYarolluecsi CaMOCTOSTEIbHO
paborator ¢ ydeOHO-meTomuWyeckumu  Marepuaigamu. CTymeHTBl UMEIOT
BO3MOXKHOCTh KOHCYJIBTUPOBAThCA C TIpenojaBareiieM [0 BCEM BOMPOCaM,
BO3HUKAIOIIUM B XOJI€ CAMOCTOSITENIbHON paboThl mocpeactsoM Moodle, hopymos,
AIIEKTPOHHOM MOYTHI, COIIMAIBHBIX CETeH, MecceHkepoB. JlocTyn oOydamuxcs K
y4eOHBIM pecypcaM B PEKHME OTIOKEHHOTO BPEMEHU, CAMOCTOSTEIHHOU PabOTHI
OCYIIECTBIISIETCSl Yepe3 CeTh MHTEPHET B YJIOOHOM JJIsi HETO MeCTe, BPEMEHU U
TEMIIE.

4. KOHTPOJIb U1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEEHOM
JANCIUIIJIMHBI

KoHTpons © oIeHKa pe3yJabTaTOB OCBOCHHUS YYEOHOW JHUCHUTIITUHBI
OCYILECTBIISIETCS MPENOJaBaTelieM B MPOILECCE NPOBEACHUS MPAKTUYECKHUX
3aHATUH, AUdPEepeHIIMPOBAHHOIO 3a4eTa, a TAKXKE BBIMOJHEHUS 00yYarolUMUCs
WHIMBUAYAJIbHBIX 33JIaHU, MPOEKTOB, UCCIIEA0OBAHUMN.

®OopMBI U METOJIBI KOHTPOJISI ¥ OLICHKU PE3YJIbTaTOB O0yUYCHUS:

Tekymuii KOHTPOJb: TECTUPOBAHUE, KOHCIEKTUPOBAHUE, OTYETHI IO
MPAKTUYECKUM 3aHSATHUSIM, BHEAYIUTOPHON CaMOCTOSATEILHOM padoTe.

[IpomexyTOUHBIN KOHTPOIE: AU HEpEHITMPOBAHHBIN 3a4ET.

[Ipy HeoOXoAMMOCTH WHBAIMAAM ¢ JIMIIAM C  OTPAHUYCHHBIMH
BO3MOXKHOCTSIMU  3JI0POBbSl MPEIOCTABIISIETCSl  JIOMOJIHUTEIBHOE BpeMsl s
MOATOTOBKHU OTBETA BO BPEMsI TPOMEKYTOUYHOTO KOHTPOJISI.
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‘ IlepBsiit FK3EMILISIP

‘ KONUSI Ne

KoHTpoJib 1 o11eHKa pe3yJibTATOB 0CBOEHNs 0011e00pa3oBaTeILHOM
AUCHMILIHHBI PACKPBIBAIOTCH Yepe3 JTUCHUILIUHAPHbIE Pe3yJbTaThl,
HanpaBJieHHbIe HA opMUPOBaHMe 00IIUX U PO eCCHOHATBHBIX
KOMIIETEHLMH M0 pa3jiesiaM U TeMaM CoJepKaHus y4eOHOro MaTepuaJia.

Kox u HaumeHoBaHue
(popMupyeMbIX KOMIIETEH U

Pa3nen/Tema

THun oeHOYHBIX
MeponpuATHI

OK 01. Bei6upatbcrnocoObt
peuenus 3ana4
npodecCHoHaNTBHOM
ACATCIIbBHOCTU MPUMCHUTCIIBHO K
pa3IMYHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1., 1.2
Pasnen 2. Temsr 2.1., 2.2

Pasnmen 3. Temsr 3.1., 3.2., 3.3
Pasnen 4. Tems1 4.1.,4.2.,4.3

Pasnen 5. Temnr 5.1
Pasnen 6. Tems! 6.1, 6.2
Pasnen 7. Temsr 7.1

OK 02. Ucnonb3oBath
COBpEMEHHBIE CPE/ICTBAIIONCKA,
aHaJM3a ¥ HHTEPIPETAIN
nH(popMaLuy U

Pasnen 1. Temsr 1.2

Pasnmen 3. Temsr 3.1., 3.2., 3.3

Pasnen 4. Tems14.2., 4.3
Pasnen 5. Temnr 5.1

MH(OPMALIMOHHBIE TEXHOJIOTUN Pa3znen 6. Tems1 6.1., 6.2.
JIJIA BBITIOJIHEHUS 3a/1a4 Pasnen 7. Temsr 7.1.
npodeccrnoHaTBHOM

JeSITeIbHOCTH

OK 04. DddexTuBHO Paznen 2. Temsr 2.2.

B3aUMO/ICHICTBOBATh UPabOTATh
B KOJIJIEKTUBE U KOMAaHIE

Pasnen 3. Temsr 3.3
Pasznen 4. Tems1 4.2., 4.3.
Pasnen 6. Temer 6.2.
Pasnen 7. Temsl 7.1

OK 07. ConelicTBOBaTh
COXPAHEHUIO OKPYKAIOLIEH CpEbI,
pecypcocOepekeHuI0, TIPUMEHSATh
3HaHUs 00 U3MEHEHUHU KIIMMAaTa,
MIPUHIIMITBI OEPEHKITUBOTO
MIPOU3BOJICTBA, () (HEKTUBHO
JIEWCTBOBATHB YPE3BbIUYANHBIX
CUTYaIUIX

Pasnen 6. Tems! 6.1
Pasnen 7. Temsl 7.1

- YCTHBIN OMpoc;
- poHTaNBHBIH OMPOC;

OIICHKAa KOHTPOJIBHBIX
pabor;

HaOJII0JICHUE 34 XOA0M
BBITIOJIHEHUS
1ab0paTOPHBIX PadoT;

OILICHKA BEITTOJTHEHUS
1a00paTOPHEIX PaboT;

OIIEHKA MPAKTUYECKUX
pabort (pemeHus
KauyeCTBEHHBIX,
pacYeTHBIX,
npodeccruoHanbHO
OPUEHTUPOBAHHBIX
3a/1a4);

OIICHKA TECTOBBIX
3aJaHuM;

HaOJII0ICHUE
3a X0J40M
BBITTOJTHEHHS
WHANBUAYATb
HBIX TIPOEKTOB
M OIIEHKA
BBINTOJHEHHBIX
MIPOEKTOB;

- HaOJIIOJICHUE U OLICHKA

pelIeHus Keiic-3aaay;

- HaOJIIOIEHUE U OIlEHKA

JIEJIOBOM UTPBI;

- muddepeHnnpoBaHHBII
3a4er
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