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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBPA3OBATEJbHON JUCIIATLIAHBI OY1.07 XUMUA

1.1. MecTOo TUCHUIIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHATBHOMH 00pa30BaTeIbHOM

NMPOrpaMmblI

OO6meoOpa3oBaTenibHasg  JUCHUIUIMHA «XHUMHs» U3ydaeTcs Ha 0a30BOM YpOBHE B
00111e00pa30BaTEIbHOM IHKJIE YYEOHOTrO IJIaHa OCHOBHOW Mpo¢eCcCHOHAIBHON 00pa3oBaTEIbHOM
nporpamMmsl B cooTBeTcTBUU ¢ PI'OC 1o crienmansHocTAM 08.02.01 CTpouTenbCcTBO M AKCILTyaTaus
3manuii U coopyxenuid; 38.02.01 DxoHomuka u Oyxranrepckuii yder (mo otpacism); 38.02.07
bankosckoe neno; 43.02.16 Typusm u rocrenpunmctso; 54.02.01 Jlu3zaiin (1o oTpacism).

[Tpu peanuzanun paboyeit mporpaMMel 001meo0pa3oBaTebHON yueOHoU nuctumirnabl OV J1.07
«XHUMHS» MOTYT OBITh HCTOJB30BaHBI Pa3IMYHBbIE OOpPA30BATEIBHBIE TEXHOJIOTHH, B TOM YHCIIE
AJIEMEHTHI TUCTAHIIMOHHBIX 00PAa30BATEIbHBIX TEXHOJIOTUH, SJIEKTPOHHOTO O0YUYCHHUS.

1.2. lleab 1 n1aHUpyeMble Pe3yJbTaThl 0CBOEHHUS THCHHUIJIUHBI:

1.2.1. Ileanb o0meo0pa3oBaTeIbHONH TUCIHHIIMHBI

@opMHpOBaHUE Yy CTYIEHTOB IPEICTABICHHUS O XUMHYECKOW COCTABIIAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa KaK OCHOBBI MPUHSATHUS PEIICHUN B KMU3HEHHBIX M MPOU3BOJCTBEHHBIX
CUTYaIlHsiX, OTBETCTBEHHOT'O TIOBECHUS B TIPUPOIHON Cpere.

3amaun JUCIUTUINHBIL:

1) cpopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH IPOTEKAHUSI XMMMUYECKHUX IPOLECCOB M
ABIICHUN B OKpYXKalolllell cpene, IIEIOCTHOW HAyyHOM KapTUHBI MHUpPA, B3aUMOCBS3U U
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (DOPMYJIBI HEOPraHMYECKHX W OPraHMYEeCKHX BEIIECTB,
YPaBHEHHS XHMHYECKHX PEAKIHH, OOBACHATH MX CMBICH, HHTEPIPETUPOBATh PE3YIbTATHI
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHUS MNPOCTEUIINX XUMHUYECKUX IKCHEPUMEHTATbHBIX
UCCJIEIOBAaHUM ¢ COOJII0/IEHNEM NpaBUil 0€30MacHOTr0 OOpaleHMs! ¢ BEIIECTBaMU U J1a0OPaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTH yMEHHS HCIOJB30BaTh MHPOPMALMIO XHMHUYECKOTO XapakTepa W3 pa3IMYHBIX
UCTOYHUKOB,;

5) copMupoBaTH YMEHHSI IPOTHO3UPOBATH ITOCIIEICTBHUS CBOCH NEATEIEHOCTH i XUMHYECKHIX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopmMupoBaTh MOHUMAHNE 3HAYUMOCTH JOCTHKCHHI XUMHUYECKOW HAyKH M TEXHOJIOTHA
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Ilnanupyembie pe3yabTaTbl 0CBOEHHS 00111€00pa30BaATEIbHOM TUCUMILIUHBI B
coorBeTcTBHM ¢ PT'OC CIIO u Ha ocHoBe @PI'OC COO. Ocoboe 3HaUEHHNE UCIUTUINHA
uMmeeT npu GOPMHUPOBAHUN M PA3BUTHH OOIIMX KOMITETCHIINI



Kon n

Ilnannpyemble pe3yJbTaTbl OCBOCHHUS I CIHILTHHBI

a) 0a3o0Bble JJOrHYecKue JefdcTBUS:
- CaMOCTOATENIEHO (POPMYIMPOBATE U AKTYAIN3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIUBATb CyHICCTBCHHI)II\/'I IMpU3HaK NN
OCHOBaHMsI Ul CpPaBHEHHs, KJIACCHDUKAIUK U
0000IIIeHNS;

- OTIPENIEIATH TIeNIU ACSITSIIBHOCTH, 3a/1aBaTh MMapaMeTPhl
Y KPUTEPUU UX JOCTUKECHUS;

- BBIBIATH 3aKOHOMEPHOCTH M TNPOTUBOPEYUS B
paccMaTpPUBAEMBIX SIBIICHUSX;

- BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJbTATOB LIENSAM, OLEHUBATH PHUCKU
IMOCJIEICTBHUI JIEATEILHOCTH,

- pa3BHUBATh KPEATHBHOE MBINUICHHE MPH PEIICHUN
JKU3HEHHBIX MPOOIIeM

0) 0a30BbBIE MCCIE0BATENbCKUE NeHCTBHS .

HAaHMEHOBaHHe
dopMupyemMbIX O6mme- JlaCunIUIMHAPHbIE?
KOMIIEeTeHI[H I
OK 01. B yacTu TPy10BOr0 BOCIMTAHUA: - BJIaJICTh CUCTEMOW XUMHUYECKUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAFOIINE
Bri0oupath - TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH | MOHATHs (XHUMHYECKUN 3JIEMCHT, aToM, JJIEKTPOHHas 000j0dYKa aroma, s-, p-, d-
CIT0COOBI MacTepCTBa, TPYAOII00He; AJICKTPOHHBIE opOuTanm aTOMOB, HOH, MOJIEKYIIa, BaJICHTHOCTD,
pelieHus 3a1a4 - TOTOBHOCTh K AKTHBHOM JIESATSILHOCTH | 3JIEKTPOOTPUIIATEILHOCTh, CTEIICHh OKUCIICHUS, XUMUYECKAsl CBS3b, MOJIb, MOJISIpHAS
npodecCHOHANb | TEXHOJOTHYECKOH U COIUMANIbHON HANpaBIIEHHOCTH, | Macca, MOJISIPHBIA 00beM, YIIIEPOIHBIH CKeJleT, QYHKIMOHANBHAS TPYIIa, paluKall,
HOI CIOCOOHOCTh ~ WHUIIMHUPOBATh,  IUIAHHUPOBATH W | U30MEPHS, H30MEPhI, TOMOJOTHYECKUH Psiji, TOMOJIOTH, YIIIEBOIOPOIbI, KHCIOPOA- U
ACATCIIBHOCTHU CaMOCTOATECIIBHO BBIIIOJHATH TaKYIO JCATCIBHOCTD, a3OTCOI[ep)KaHII/I€ COCAMHCHUS, 6I/IOJIOFI/I‘ICCKI/I AKTHUBHBIC BCIICCTBA (yFJIeBOIlI)I,
MPUMEHUTENIBHO | - MHTEPEC K Pa3IUYHBIM chepaM MpOoPecCHOHATBLHON | KHUPBI, OCJIKH), MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
K Pa3UYHBIM JEATETHLHOCTH, COCJIMHEHUSI,  KPUCTAJUTMUECKAasl  peIIeTKa, THII  XUMHYCCKHX  PEaKIUii
KOHTEKCTaM OBJaneHue YHHBepPCaJIbHBIMH Y4eOHBIMH | (OKUCITUTEIHHO-BOCCTAHOBUTEIbHBIE, 9K30-H IHJOTEPMHUUECKUE, PEaKIM HOHHOTO
NMO3HABATEJbLHLIMHU JeiiCTBUSIMH oOMeHa),  pacTBOp,  OJICKTPOJIUTBI,  HEIICKTPOJUTHI,  AJICKTPOJUTHUECKAS

JUCCOLMALMS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHUMHYECKOH peakiuy,
XMMHAYECKOE paBHOBECHE), TEOPHUHM M 3aKOHbI (TEOpHUS XHMHYECKOTO CTPOCHUS
oprannyeckux  BemecTB A.M. bytiepoBa, Teopus  3IEKTPOIUTHYECKON
JUcconuanuy, nepuoaudeckuii 3akoH .M. MenzaeneeBa, 3aK0H COXpaHEHHs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH, (DAaKTOJOTMUYECKHE CBEICHHS O
CBOWCTBaxX, COCTaBe, IOJy4YeHHH W O€30MacHOM HCIONB30BAHUH BaKHEHUIITHX
HEOPraHMYECKUX U OPraHWYEeCKUX BEIIECTB B OBITY U MPAKTUYECKOH JEATEIbHOCTH
YeJ0BeKa;

- YMETh BBISABISTH XapaKTEpHbIE MPU3HAKK M B3aHMMOCBSI3b M3YUYEHHBIX IMOHSTHIA,
MPUMEHSATh COOTBETCTBYIOIIME TOHSATHS TPH OINMCAHWM CTPOEHUS M CBOWCTB
HEOPraHMYeCKHX M OpPraHMYeCKUX BELIECTB M MX IPEBPAIICHHUH; BBIBIATH
B3aUMOCBSI3b XUMHMYECKMX 3HAHMH C TOHATUSIMH M TPEICTABICHHUSMH APYTHX
€CTEeCTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh HCIIOJIb30BaTh HAMMEHOBAHMS XUMHUYECKUX COEAMHEHUH MEXIYHapOIHOTO
COH03a TEOPETUUYECKON U MPUKIIAAHON XUMHUH U TPUBHAJIBbHBIC HA3BaHUS BAXKHEHUIINX
BEIECTB (ITHIICH, alleTWIEH, MINIEpHH, GeHou, popMasiberni, yKCycHast KHCIIOTa,

1 VkaseIBatoTcs MIMHOCTHBIC 1 MeTaNpeMeTHbIe pe3yinbTaThl 3 ®I'OC COO (B moceaneii pegakmuu ot 12.08.2022) B oTriaronsHoii Gopme, hopMupyembie
0011e00pa30BaTEILHON AUCITUTLTHHON
JucturumHapHsle (TpeaMeTHbIE) pe3ysbTaThl YKa3bIBAIOTCS B COOTBETCTBHU C METOIMKOH ITPENOAaBaHHsI AUCIUTUTHHEI




- BJAJICTh HAaBBIKAMHU Yy4eOHO-HCCIICAOBATEILCKON U
MPOCKTHON JIESTEIbHOCTH, HABBIKAMU Pa3peIlCHUs
mpooIeMm;

- BBIBISATH NPUYUHHO-CIEACTBCHHBIC CBS3H W
aKTyaJIu3UpOBaTh 3aJlady, BBIJBUTATh THIIOTE3y €€
pellicHHs, HAXOJHWTh ApTyMEHTHI JJISl JIOKa3aTelnbCTBa
CBOMX YTBEPXJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPHU

pelieHus;
- aHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€ PEIICHUsS 3a1a4n
Pe3yIbTaTHl, KPUTUYECKU OLICHUBATh ux
JIOCTOBEPHOCTbh, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- yMeTh MEPEHOCHUTh 3HAHUS B IO3HABATENLHYIO H
MPAKTHYECKYIO 00JIACTH KU3HEACITCILHOCTH;

- YMETb UHTETPUPOBATh 3HAHUSA U3 PA3HBIX IIPEIMETHBIX
obnacrei;

- BBIBUTaTh HOBBIC HJICH, TpeaiaraTb OpUTHHATIbHbIC
MOJXOABI U PELICHUS;

- CITOCOOHOCTH MX HCIIOIB30BAHMUS B ITO3HABATEILHOMN
COIMANTLHOU TIPAKTHKE

[JIMIWH, YTapHBIM ra3, YIrIeKUCIbIM ras, aMMHakK, raiieHass W3BEeCThb, HEralieHas
W3BECTh, NMHUTHEBAs COMAa W APYTUX), COCTABIATH (HOPMYIBI HEOPTaHHMYECKUX U
OpPTaHMYECKUX BEIIECTB, YPAaBHEHUS! XUMHUYECKHUX PEAKIHI, OOBSICHATh MX CMBICI;
MOATBEPKIATh XapaKTEepPHbIE XMMHUUECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U 3alUCAMH YPAaBHEHUN XUMHUUYECKUX PEAKIIUML;

- yYMeTh YCTaHAaBIWBATh MPHHAIEKHOCTh W3YYEHHBIX HEOPTaHHYECKHX U
OpTraHWYEeCKUX BEIIECTB K OMNpENEICHHBIM KilaccaM U TpyIIaM COEIUHCHU,
XapaKTepU30BaTh UX COCTAB U BAXKHEHIIINE CBOMCTBA; ONIPENETISATh BUABI XUMUYECKUX
cBs3el  (KOBaJIeHTHAs,  WOHHAs,  METAJUIMYecKas,  BOJOPOAHAS),  THIIBI
KPUCTAIUTMYECKUX PEIIETOK BEUIECTB; KIIACCU(PUIIMPOBATh XMMHUYECKUE PEaKIINH;

- chopMUpOBaTh MPEJCTaBIICHHUS: 0 XUMHUYECKOMN COCTaBJISIOLLEH
€CTEeCTBEHHOHAYYHOUH KapTHHBI MHUPA, POJIM XMMHH B TIO3HAHWH SIBIICHUH IPUPOJIEL, B
(OpPMUPOBAaHUN MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOMN
rpaMOTHOCTH, HGO6XOI{I/IMOI>1 AJid pCHICHUA NPAKTUYCCKUX 3adad U OKOJOTMYCCKH
000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpee;

- YMETh MMPOBOAUTH PACUETHI IO XUMUYECKIM (HOpMyJIaM U YPaBHEHUSIM XUMHUIECKIX
peaxiuii ¢ CIob30BaHneM (DH3MUYECKUX BEIHYNH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBCHHONH CTOPOHBI: MacChl, 0O0beMa (HOPMaJIbHBIC YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; NCTIOIH30BATh CHCTEMHBIC XUMUYECKUE 3HAHUS JJIS TPHHSATHUS
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M WX
IMPUMCHCHUEM

OK 02.
Ucnonb3oBaTh
COBpPEMEHHbBIE
cpencrtsa
MIONCKa, aHAJIN3a
u
WHTEPIpETAIUH
WHPOPMAIIUH U
UHPOPMALTMOHH
bI€ TEXHOJIOTHU
JUTSL BBITIOJTHEHUS
3ag1a4
npodeccuoHanb
HOI
JeSITeNbHOCTH

B 001acTH IEHHOCTH HAYYHOTO MO3HAHUSL:

- c(hopMHUPOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
JMaJioTe  KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIHCKOU
KyJbTYpbl Kak CpEJCTBA B3aUMOJEHUCTBUS MEXKIY
JIIOABMU U MTO3HAHUS MUPA;

- OCO3HaHWE [EHHOCTHM HAy4YHOH JeATeIbHOCTH,
TOTOBHOCTH OCYIIECTBIISTH MIPOEKTHYIO "
UCCIEI0BATEIbCKYIO AESTEIbHOCTh HUHANBUAYAIBHO U B
rpynre;

OBnaneHue YHHUBeEpPCATbHBIMU y4eOHBIMH

NO03HABATEJbHbIMU JeHCTBUSIMM:
B) padoTa ¢ MHpopManmeii:

- YMETh IUIAHMPOBATh M BBIIONHITH XUMHUYECKUNA DKCIIEPUMEHT (IIPEBPAIICHUS
OpPraHMYECKUX BEIECTB NPU HArPeBaHHM, IONyUYeHHE JTUICHA U HM3YYCHHE €ro
CBOICTB, KaueCTBEHHBIE pPEAKIMW Ha allbJCTHUABI, KpaxMall, YKCYCHYI KHUCIIOTY;
JIHaTypanus OCJIKOB MpPH HArpeBaHUM, IIBETHBIC PEAKIMHM OCJIKOB; MPOBOIMTH
peakiuu UOHHOTO OOMEHa, OIPENeNTh CPely BOJHBIX PACTBOPOB, KaY€CTBEHHBIC
peakiuu Ha cynb(ar-, KapOOHAT- U XJIOPH]I-aHHOHBI, HA KATHOH aMMOHHUS; peliaTh
dKCIIEpUMEHTAIBHBIC 3a7aun 110 TeMaM "Metamsl" u "HemeTtamisl") B COOTBETCTBHHU
C TpaBWIaMH TEXHUKM O€30MAaCHOCTH MpH OOpalleHWd C BEIIeCTBAMU U
mabopaTopHbIM ~ OOOpPYAOBAaHUEM; MPEACTABIATh  PE3yNbTaThl  XHUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3alKuCH YPaBHEHHH COOTBETCTBYIOLIMX pEakIui U
(GhopMyJIUPOBAThH BHIBOBI HA OCHOBE 3THUX PE3YJILTATOB;

- YMETh aHAJIM3WPOBATh XUMHUYECKYI0 WH(POPMAIHIO, IOIYYaeMyH H3 Pa3HBIX
MCTOYHUKOB (CPEJICTB MacCOBOW MH(popMaIuu, cetb IHTepHET U npyrue);

- BJQJETh OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHWS BEIIECTB U XUMHUYECKUX
sBIICHUH (HAOII0IeHIEe, U3MEPEHNUE, IKCTIEPUMEHT, MOJICIIMPOBaHUE);

- YMETh MPOBOANTH PACUYEThI 0 XUMUIECKUM (hOPMYJIaM 1 YPABHEHUSIM XUMHYECKUX
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- BIAJAETh HaBBIKAMHU TONyYeHHS HHGOpMALMU U3
HUCTOYHUKOB  Pa3HBIX  THIIOB,  CaMOCTOSITEIEHO
OCYIIECTBIISITH TIOMCK, AHAJIM3, CUCTEMATH3ALHUIO U
MHTEPIPETANNI0 HWHPOPMALUK PA3TUYHBIX BUAOB H
(hopM npeCTaBICHUS;

- CO371aBaTh TEKCTHI B PA3NUYHBIX (OPMATAX C YUIETOM
HazHaueHus HHQOpPMAIMK M IEJIeBOH ayIUTOpHUH,
BBIOMpasi ONTUMAIbHYIO (OpMy NpeACTaBICHUS |
BU3YaJIN3alINH;

- OLICHWBATh  JIOCTOBEPHOCTE, JETUTHMHOCTh
WHQOpPMAIUH, €€ COOTBETCTBHE MPABOBBIM 1 MOPAILHO-
3TUYECKHM HOpMaM;

- WCHOJIb30BAaTh CpeICTBA HMH()OPMALMOHHBIX |
KOMMYHUKAIIUOHHBIX TEXHOJIOT U B peliCHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpTraHU3allMOHHBIX
3amady C CcoONroIeHueM TpeOOBaHWH HSPTrOHOMUKH,
TEXHHUKH 0€30TaCHOCTH, THTHEHBI, pecypcocOepeKeHus,
MPaBOBBIX M STHUECKUX HOPM, HOPM WHPOPMAITOHHOI
0€30I1aCHOCTH;

- BJI/ICTh HABBIKAMU PACIO3HABAHUS U 3aIIUTHI
uHpopMaIuu, HHGOPMAIIMOHHOW OE30MTaCHOCTH
JIMYHOCTH,

peakiuil ¢ UCIOJIb30BaHUEM (DU3MUYSCKUX BEIMYUH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHONM CTOPOHBI: MacChl, O0beMa (HOpMallbHbIE YCIOBHS) Ta3oB,
KOJINYECTBA BEIIECTBA; UCTIONIL30BATh CHCTEMHBIC XUMUUESCKHIE 3HAHUS JIJISI TIPUHSTHUS
pEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEUISCTBAMH M UX
MPUMEHECHUEM

OK 04.

D¢ dexTuBHO
B3aMMO/IEHICTBOB
aTh 1 paboTaTh B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BHUTHUIO, CAMOCTOSITETLHOCTH U
caMOOTpeIeNIEHHIO;

-OBJIaJICHUE HaBbIKAMH Y4eOHO-HUCCIICIOBATEIBCKOM,
MPOEKTHOM U COITMATBHOM e TebHOCTH;

OBiaaenue YHUBepCATbHBIMH
KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

0) coBMecTHAs AeATEeJbHOCTb.

- IOHUMATh U UCIIONIB30BaTh MPEUMYILIECTBA KOMAHTHOU
W MHJIMBHUIYJILHOU paOOThI;

- TMpPUHAMATHL T[ETH COBMECTHOM JIEATEIHHOCTH,
OpraHU30BBIBATh U KOOPAWHUPOBATH NEUCTBUS IO €€
JOCTHXKCHHUIO: COCTaBJISITh j1aH JIEWCTBHH,
pacrmpenensiTe pojid ¢ YYEeTOM MHEHHH yYaCTHHUKOB
00CyXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

- yMEeTh ITUIAHUPOBaTh W BHIMOJHATH XUMHUYECKHH HKCIEpUMEHT (TpeBpalleHus
OpPraHMYECKUX BEIECTB NPU HArPeBaHWH, IONyYeHHE JTHUJICHA W W3YYEeHHE €ro
CBOWMCTB, KA4e€CTBEHHBIC PEAKIUA Ha albJCTHIbI, KpaxMaj, YKCYCHYIO KHCIOTY;
JIeHaTypanuss OeNKOB TpPH HArpeBaHUM, I[BETHBIC PEAKIMH OEJKOB; IMPOBOAWTH
peakiuu HOHHOTO OOMEHa, OIPENeNATh CPely BOJHBIX PACTBOPOB, KaYeCTBEHHBIC
peakiuu Ha cyib(ar-, KapOOHAT- U XJIOPH]I-AaHHOHBI, HA KATHOH aMMOHHUS; peliaTh
dKCIIEpUMEHTAIBHBIC 3a7aun 110 TeMaM "Metamisl" u "HemeTramisr") B COOTBETCTBUU
C TpaBWIAMH TEXHUKM O€30MacCHOCTH TMpH OOpalleHWd C BellecTBaMU U
nmabopaTOpHBEIM  000pYZOBaHHWEM; TPEACTABIATH  PE3YIbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3aluch YpaBHEHHH COOTBETCTBYIOIIMX pEakKiui U
(hopMyITUPOBAThH BHIBOABI HA OCHOBE 3TUX PE3yJIHTATOB




- KOOpAMHUPOBATH W BBIMNOJJHATH paGOTy B YCJIOBUIX

pealbHOTO, BHUPTYAIBHOTO W KOMOWHHPOBAaHHOTO
B3aMMOICHUCTBHS,

- OCYUICCTBJISTH  IO3UTUBHOE  CTPATErHYECKOE
MOBEJCHUE B PA3IMYHBIX CHUTYallUsAX, IPOSABIATH
TBOPYECTBO W BOOOpakeHHE, OBITh HHUIIHATHBHBIM
OBjaieHue YHHUBEPCAJIBLHBIMH  PEryJssTHBHLIMU
JAeliCTBUSIMU:

') IPUHATHE cedsl U IPYTUX JIO/Ieii:

- IPUHUMATh MOTHUBBI U apPTYMEHTBI APYTHX JIIOJCH MpH
aHaJIN3€ Pe3yJIbTaTOB JACATEIBHOCTH;

- TIpPU3HABAaTh CBOE MPABO M MPaBO JAPYTHX JOACH Ha
OIINOKHU;

- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIHH
JIPYTOro 4eJI0BeKa,

OK 07.
ConeiicTBOBaTh
COXpaHCHUIO
OKpy>Karolen
CpeIbl,
pecypcocoepexe
HUIO, IPUMEHSTh
3HaHUSA 00
W3MEHEHUHN
KJIMMaTa,
TIPUHIIATIBI
OepexXITNBOTO
MIPOU3BOJICTBA,

3 HEKTHBHO
JIEHCTBOBATh B
Ype3BbIYANHBIX
CUTYyaIHsIX

B 06s1acTH 3K0I0TrHYECKOT0 BOCTIMTAHMSA:

- c(hOpMHUPOBAaHHOCTb  AKOJIOTUYECKOW  KYIBTYPHI,
MOHMMAHUE  BIUAHUS  COLMAJIbHO-DKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOMW M COLMAIBHOU
cpenpl, OCO3HaHUE rJI00aTEHOTO XapaxkTepa
JKOJIOTMYECKUX MTPOOIIEM;

- [UIAHUPOBaHUWE U OCYIIECTBIEHHUE JIEUCTBUN B
OKpY>KaloIllled Ccpele Ha OCHOBE 3HAHUS Lenel
YCTOMYMBOI'O Pa3BUTHA YEIOBEUECTBA;

AKTHBHOE HEINPUATUE JNECUCTBHM, INPUHOCAIIUX BpPEX
OKpY>Kalolllel cpese;

- YMEHHME  IMPOTHO3UPOBATH
9KOJIOTUYECKUE  TOCIEACTBUS
JICUCTBUM, IPENOTBpALIATh UX;

- pacIIMpEHUE ONbITAa ACSITEIbHOCTH 3KOJIOTHMYECKOMN
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HABbIKAMHU Y4eOHO-HUCCIIEI0BATEIbCKOM,
MIPOEKTHOM U COLIMANILHOM I€SITEbHOCTH;

HeOIaronpuaTHbIE
HPEAIPUHAMAEMBIX

- chopMupoBaTh MPEACTABICHHUS: 0 XUMHUYECKOU COCTaBJISIOLIEH
€CTEeCTBEHHOHAYYHOUH KapTHHBI MHUPA, PO XIMMHH B TIO3HAHUU SBICHUH IIPUPOJIBL, B
(GopMHPOBaHMH MBIIUICHAS W KYJIbTYPBl JIMYHOCTH, €€ (DYHKIMOHAJIHHOM
rpaMOTHOCTH, HCO6XOI[I/IMOI>1 AJid pCHICHUA NPAKTUYCCKUX 3adad U OKOJOTMYCCKH
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO U TIPUPOHON Cpefie;

- YMeTh COOJIIOaTh TPaBUiIa YKOJOTHUECKH 11eJIeCO00Pa3HOro MOBEACHHS B ObITY U
TPY/ZIOBOH JEATENBHOCTH B IENSAX COXPAHEHHS CBOETO 3JI0POBbSI M OKpPY)KarolIeH
MIPUPOJTHON CpeIbl; YYHTHIBATh OIACHOCTH BO3JICWCTBUS HA JKHBBIE OPTraHU3MEBI
OTIpe/IeNICHHBIX BEIIECTB, TIOHUMAs CMBICI TIOKa3aTems MPeAeabHON IOMYCTUMON
KOHIIEHTpaluu







2. CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATIIAHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI U BH/IbI Y4e0HOM padoThI

Bupa yueOHoii padoThI Oo0bem
4acoB

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 74
BT. U.
OcCHOBHOE cojIep:KaHue 66
BT. U.
TEOPETUIECKOe 00ydeHNe 34
MIPAKTUYECKHE 3aHATUS 20
71a00paTOPHBIE 3aHATHS 12
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COEPKAHUE 6
MPUKJIAJTHOT0 MOYJIsA)
BT. U.
TEeOpeTU4ecKoe o0ydeHue 2
IIPaKTHYIECCKUE 3aHATUS 4
IIpome:xxyTounas arrecranus (3a4er) 2
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2.2. TemaTHYeCcKHH NJIAH U coJep:KaHUe YUeOHOH THCIMILITHHBI

HaumenoBanue Coaepixanue yueOHOro MaTeprana(0CHOBHOe H MPogecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem | Mdopmupyemble
pa3eyioB U TeEM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb qacoB KOMIIETeHIIM U
| cemecTp 32
PA3JAEJI 1. OCHOBBI CTPOEHHSA BEHLIECTBA 8
OcCHOBHOE cO/Iep:KaHue
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
CrpoeHue aToMOB Jlekumusi, TeopeTu4ecKue 3aHATHUS 2
XHMHICCKHX CoBpemeHHas Moieb CTpoeHHs aToMa. CUMBOJIMYECKHH SI3bIK XUMUU. XUMHUYECKUN JIEMEHT. 2
DJIEMCHTOB U IPUPOJA | DyieKTPOHHASL
XMMHYECKOU CBA3H | xpMudecKoi KOHpUrypamus aroma. Kiaccudukamus XuMIYecKnX 21eMeHToB (S-, p-, d-
3JeMeHThI). BajeHTHbIE 37IeKTPOHBI. BaneHTHOCTh. DNeKTpoHHAas MPUPOa XUMUYECKON CBS3H.
DNEeKTPOOTPULIATENIBHOCTh.  Buabl XUMUUYECKOH CBsI3U (KOBaJICHTHAs, HOHHAs!, METaJNINYeCKas,
BOJIOPOIHAS) M CIIOCOOBI €e 00pa30BaHUs
IIpakTnyeckoe 3ansATHE 2
Pelenune 3aannii Ha UCMIOIB30BAHUE XUMUYECKON CUMBOJIMKY U Ha3BaHUN COETMHEHUI MO 2
HOMEHKJIAType
MEXIYHAPOAHOTO COK3a TEOPETUYECKON U MPUKIAJHOW XUMHUU U TPUBUAIBHBIX HA3BaHUU AJIs
COCTaBJICHUS] XUMUYECKUX (POPMYIT IBYXaTOMHBIX COEAMHEHUN (OKCHUJIOB, CYJIb(PHI0B, THAPUIOB U
T.I1.) U APYTUX HEOPTaHUYECKUX COCTMHEHUI OTAETbHBIX KJIACcCOB.
[IpakTHueckue 3a1aHns Ha YCTAaHOBJIEHUE CBSI3U M€Ky CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U NEPUOJUYECKUM NU3MEHEHUEM CBOMCTB XUMUYECKHUX AJIEMEHTOB M UX COCAMHEHUN B
COOTBETCTBUHU C MOJ0KeHUEM [IeproInuecKoil CUCTEMBI.
Tema 1.2. Conep:xanue yueOHOro MaTepuaJa 4 OK 01
[Tepnonnuecknii OK 02

3aKOH U Ta0JuIa
. . MenneneeBa




.JICKIII/IH, TCOPETHYCCKUEC 3AHATUSA

[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. ®u3nueckuii CMbICIT 2
[Tepuonuueckoro 3akona /.M. MenpaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTro 3emMeHTa B [lepuonnueckoit cuctreMe. MupoBO33peHUYECKOE M HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Iporuosst [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX HJIEMEHTOB.
IIpakTHYeckoe 3aHATHE 2
[IpakTHueckue 3aaHusl HA YCTAHOBIIEHUE CBSI3U MEXY CTPOCHHUEM aTOMOB XUMHUYECKHUX 2
3JIEMEHTOB M MIEPUOJUICCKUM U3MEHEHUEM CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCIMHEHHH B
COOTBETCTBHHU C MoJI0KeHHeM [leproauyeckoil CUCTEMBI.
PA3JEJ 2. PACTBOPbBI 4
Coaep:xanue y4eOHOIro MaTepHuaJia 2
Jleknusi, TeopeTHYECKUE 3aHATHS 2
PacTBOpenune kak ¢pu3nko-xuMuuecKuii mpomecc. PactBopel. CriocoObl MPUTOTOBIEHUS! pAaCTBOPOB.
Tema 2.1. PaCTBOpHM?CTb. MaccoBasgs n0as8 pacTBOpeHHOro BeniecTBa. CMbICI Tokasatens NpeAebHO OK 1
ToHsITHE O JOIyCTHMOH KOHIEHTPALHH H €10 HCIONB30BAHHE B OLICHKE JKOIOTHIECKOH 0e301acHOCTH. OK 02
pACTBOpAX [IpaBuiia SKONIOTHYECKH 11€TIECO00Pa3HOTO MOBE/CHHA B OBITY U TPYIOBOU ZEATENLHOCTH B LENsX 5 OK 07
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MTPUPOTHOM CPEIbl; OMACHOCTh BO3/ICUCTBUS HA )KUBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.
Pemrenne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUl Ha PACTBOPHI, HCIOJIb3yEMbIE B
OBITOBOY M MPOM3BOACTBEHHOM I€ATEIHLHOCTH YeJIOBEeKa
Coaep:xaHue yueOHOro MaTepuaJia 2
Tema 2.2. JlaGopaTopuas paGora 2 OK 04
UccnenoBanue «IIpuroTtoBiieHrE PACTBOPOBY.
CBOMCTB pacTBopoB | IIpuroroenenne pacTBOpoB 3aaHHOM (MacCcOBOM, %) KOHLIEHTPALIUH 2
Pemenue 3a1a4 Ha TPUTOTOBJICHHE PACTBOPOB
PA3JIEJ 3. XUMHNYECKHUE PEAKIINN 10
Tema 3.1. Conep:kanue y4e0OHOIro MaTepuaa 4 OK 01
Tunel xumudeckux | Jlekuus, TeopeTnyecKue 3aHATUSA 2
peaxuuii Knaccudukanmss w THUMBI XUMHYECKHX PpEAKIMH C yJaCTHEM HEOPTraHWYECKHUX BEIIECTB. 2

CocraBienne
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YpaBHEHUI peaklUui COeIMHEHUs, Pa3loXKEeHHs, 3aMellleHus, OOMeHa, B T.4. peaklHil TOpeHHs,
OKHCJIEHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUs OKUCIeHUsI-BoccTaHOBIIEHUS. CTeneHb okuciaeHusi. OKUCIUTENb U BOCCTAHOBUTENb.
CocraBneHue ¥ ypaBHUBAHHME  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA  METOJIOM
NeKTpoHHOro  Oamanca.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  pEaKUUd B MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIECCaxX U

KHU3HEESATEIIbHOCTH OPraHM3MOB

IIpakTnyeckoe 3ansATHE 2
KonnyecTBeHHbIe OTHOIICHHs] B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMUH U PaCUCThl 2
10 YpaBHEHUSAM XUMHYECKUX peakiuii. Moip Kak eIuHHUIIA KOJIMYECTBa BellecTBa. MospHas
Macca. 3aKOHBI COXPAaHEHHMsS MAacChl M SHEpPruu. 3akoH ABorajapo. MosspHbId 00beM Tra3oB.
OtHocuTeNbHAs IIJIOTHOCTh Ta30B. PacueTsl 1O ypaBHEHHMSIM XUMHUYECKHUX pEaKIUid C
HCIOJIb30BaHHUEM Macchl, 00beMa (HOpMallbHbIE YCIOBHS) Fa30B, KOJTMYECTBA BELIECTBA
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJia 6 OK 01
OJIEKTPOIUTHICCKAs Jlekumsi, TeOpeTHYECKUE 3AHATHUS 2 OK 04
AucconHanui u Teopust >AEKTPOIUTHYUECKON aucconuanuu. HOHBI. DIIEKTPOIMTHI, HEMIEKTPOIMTHL Peakuuu 2
MOHHBI! 0OMeH HOHHOTO 0OMeHa.
IIpakTHyeckoe 3aHsTHE. 2
CocraBnenue peakiuii HOHHOTO 0OMEHa ITyTeM COCTABJICHUS WX TOJHBIX U COKPAIICHHBIX HOHHBIX 2
ypaBHeHUH. KHCITIOTHO-OCHOBHBIE peaKIMK. 3aJaHUsI Ha COCTaBICHUE NOHHBIX YPaBHEHUI
peaKkuuid.
JlabopaTopHasi paGora. 2
THUIBI XUMUYECKHUX PEAKIIMN. 2
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOMHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U
MIPU3HAKOB XUMHUUYECKUX peakuuil. [IpoBeaeHne peakiuii HOHHOro 0OMeHa, ONpeieICHUE CPEIbl
BOJIHBIX PaCTBOPOB. 3a/IaHUSI HA COCTABIICHHE UOHHBIX YpPaBHEHUH peakiui
PA3AEJ 4. KHHETUYECKHWE U TEPMOANHAMUWYECKHUE 3AKOHOMEPHOCTHU ITPOTEKAHUSA 4
XUMHUYECKUX PEAKIIUN
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia 4 OK 1
CkopocThb Jlekuusi, TeopeTudecKue 3aHATHS 2 OK 02
XUMHUYECKHUX CKOpOCTb peakInuy, € 3aBUCUMOCTh OT PA3IMYHBIX (JaKTOPOB: IPUPOJIBI PEATUPYIOIIUX BEIIECTB, 2
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peaKkIui.
XUMHYECKOE
paBHOBECHE

KOHLEHTPALUU PEearupyroLMX BELIECTB, TEMIIEPATyphl U IJIOUIAN PEAKLIUOHHOM IOBEPXHOCTH.
TemnnoBble 3¢ (GEeKTh XUMUYECKUX PeakIfii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHUH.
OO6paTuMocTh peakuii. XUMHUYECKOE PABHOBECHE U €0 CMEILEHUE M0/1 ACHCTBUEM Pa3InYHbIX
(axTOpOB (KOHLIEHTpAIHS PEareHTOB UM MPOJYKTOB PEaKIiy, JaBICHHE, TEMIIEpaTypa) s
CO3aHHs ONTUMAJIBHBIX YCIOBHMM NPOTeKaHUs XxuMuueckux npoueccos. ITpunnun Jle [larense

HpaKaneCRoe 3aHATHE

Pemrenne IMPAKTHUKO-OPUCHTUPOBAHHBIX 3aﬂaHHﬁ Ha aHaJIu3 (baKTOpOB, BIMAIOIIMUX HAa U3MCHCHUC
CKOpPOCTH XHUMHYSCKOMN pCakin 1 CMCUICHUC XUMHUYCCKOTO PaBHOBCCHA

N

PA3EJI 5. CTPOEHUE Y CBOMCTBA HEOPTAHUYECKHNX BEIIIECTB

Tema 5.1.
Kiaccudukanms,
HOMEHKJIATypa

CTpOeHHUE
HEOPraHMYECKUX

BEIIIECTB

Conep:xanue yueOHOro MaTepuaJia

.JIeKIII/Iﬂ, TCOPETHYCCKUEC 3aHATUSA

[Ipenmer Heoprannyeckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. I[IpocTeie u
CJIOKHBIE

BemiecTBa. OCHOBHBIE KIIACChl CJIOKHBIX BEIIECTB (OKCHUIBI, THAPOKCHIBI, KHCIOTHI, COJH).
B3aumocBsI3p HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucramimueckue u
amop¢Hble BemecTBa. THUIBI KPUCTAUIMYECKUX PEIIeTOK (aTOMHas, MOJIEKYJSpHas, HOHHa,
MeTajn4eckasi). 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON
peleTku. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BELIECTB OT BHJA XUMHUYECKOW CBA3M M THIIA
KpUCTAIIINYECKON pemeTKu. [IpuunHsl MHOrooOpasusi BEIeCTB

NN (A

IIpakTH4Yeckoe 3aHATHE.

HomeHknatypa HEOpPraHMYEeCKMX BELIECTB: HA3BaHME BEIIECTBA HMCXOJS M3 HX XUMHYECKON
(GbopMyNbl WM COCTaBJIEHME XHUMHUYECKOW (OpMyJbl HCXOJs W3 Ha3BaHUS BEIECTBA IO
mexayHapoanoit (MFOITAK) unu TpuBHaabHOM HOMEHKIIATYpE.

Pemenue npakTuyeckux 3aJaHui MO KJIAaCCHU(PUKALMU, HOMEHKIJIAType U XMMHUYECKUM (popmynam
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIAcCOB (YrapHbIil ra3, yrieKUCHbli ra3, aMMHUak, rameHas
U3BECTb, HEralleHas W3BECTb, NMHUTHEBAs COJla U JAPYTUX): Ha3blBaThb U COCTABIATH (OPMYIIBI
XUMHUYECKUX BEIIECTB, ONPEAEIATh NPUHAJIEKHOCTD K KJIACCy.

Hctounuku xummudeckoi uHpopmanuu (cpeactB maccoBod uHpopmanuu, cetb VHTepHET U
apyrue). [louck nHGpOpMaIUK 10 Ha3BaHUAM, HACHTU(UKATOpaM, CTPYKTYPHBIM (hopMynam

OK 01
OK 02

Tema 5.2.

ConeprxaHue y4eGHOro MaTepuaJia

.JICK].[I/IH, TCOPETHYECCKUEC 3AHATHA

OK 01
OK 02
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dusuko-xumuueckre | Metaiuel. O0mue puznueckre 1 XUMUIECKre CBOMCTBa MeTauioB. CriocoObI MOJTydeHHs. 3HAaUCHHE 2
CBOICTBA METaJUIOB M HEMETAVIOB B MPHUPOJE U KU3HEACITEILHOCTU YesioBeKa U opraHu3moB. Kopposus
HEOPraHUYeCKHX METAJIJIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3UU
BEILIECTB
Il cemecTp 42
Tema 5.2. Conep:xanue yueOHOro MaTepuaJia 8 OK 01
DU3MKO-XUMUYECKUE Jlekumsi, TeOpeTHYCCKUE 3AHATHUS 4 OK 02
cBoiicTBa Hemerannpl. O0mue ¢usnueckue M XMMHUYECKHE CBOMCTBA HeMeTa/lioB. TWUIHUYHBIE CBOICTBa 2
HCOPraHHHCCKUX wemeraio  IV-VII rpynmn.  Kiaccupukarus ¥ HOMEHKIATypa COEIWHEHMH HEMETAILIOB.
BCIICCTB KpyroBopoThl GHOTEHHBIX 3JIEMEHTOB B IIPUPOJIE
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHUIOB, THIPOKCHJIOB, 2
KHCIIOT, COJIel U Tip.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX
CO€JIMHEHHH, BBICIIUX OKCUIOB M TUJIPOKCHIOB
IIpakTH4yeckoe 3aHsTHE. 2
Cocrapnenue ypaBHEHUH XUMHYECKUX PEAKIIMM ¢ y4aCTUEM MPOCTHIX U CIOXKHBIX HEOPTraHUYECKUX 2
BEIIECTB: METAJIOB U HEMETAIJIOB; OKCHJIOB METaJJIOB, HEMETAJIOB M aM(pOTEPHBIX AJIEMEHTOB;
HEOPraHUYeCKNX KHUCJIOT, OCHOBAaHUN W aM(OTEPHBIX THUIPOKCHIOB, HEOPTaHUYECKHUX COJICH,
XapaKTEePU3YIOUIUX WX CBOWCTBA. PelieHne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJaHUN
Ha CBOMCTBa, COCTaB, MOJYyYE€HHE W OE30MaCHOE HCIOJIB30BaHHE BAXKHEHIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM IEATEIHHOCTH YeIOBEKa
JlabopaTopHas padora 2
I'maponus cosnell u onpeeraeHue cpeibl BOJAHBIX paCTBOPOB. 2
Tema 5.3. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01
I'enernyeckas cBsi3b | JlaGopaTopuas padora. 2 OK 02
MEXIY KnaccaMu Pemrenne skciepuMeHTANBHBIX 3a7a4. [ eHeTH4ecKas CBA3b MEXy KJIacCaMU HEOPTaHUYECKUX 2 OK 04
HEOPraHUYeCKUX COeIMHEH
COCTMHEHU N
PA3JIEJI 6. CTPOEHUE 1 CBOMCTBA OPTAHMYECKHNX BEIIECTB 24
Tema 6.1. Coaep:xaHue yueOHOro MaTepuaJa 4 OK 01
Jleknusi, TeopeTuyecKue 3aHATHS 2
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Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKHUX
BEIIIECTB

[TosiBieHue U pa3BUTHE OPTraHMYECKOW XMMHUU Kak Hayku. [IpeaMer opranndeckoi xumuu. Mecto
1 OPraHMYECKUX 3HAYEHHUE OPraHMYECKON XMMUU B CUCTEME ECTECTBEHHBIX HayK.

BEIIECTB XMMHUYECKOE CTPOEHUE KAK MOPANOK COEIMHEHHS aTOMOB B MOJIEKYJE COIVIACHO HX
BaJIEHTHOCTU. OCHOBHBIE MOJIOXKEHHUS TEOPUU XUMHUECKOI'O CTPOCHUS OPIraHUYECKUX COECTMHEHUI
A.M. bytnepoBa. YriepoiHblid CKEJIET OPraHMYeCKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB
OT XUMUYECKOTO CTPOEHHs MoJIeKyl. M3omepus u uzomepsl. [loHsaTHE 0 QYHKIIMOHATEHON TPYIIIE.
Panukan. [IpuHiuns! knaccu@uKauy OpraHnyecKuX CoeIMHEHUH.

MexnyHapoiHas HOMEHKJIAaTypa W HPUHLUIIBI HOMEHKJIATYpbl OPraHMYECKHUX COCIUHEHMM.
[TonsTre 00 a3oTcoAepk alluX COCAUHEHMSIX, OMOJIOTMYEeCKH aKTHBHBIX BellecTBax (YrieBojax,
XKupax, OenKax M Jp.), BBICOKOMOJIKYJISIPHBIX COCIHMHEHUSAX (MOHOMEp, MOJIMMEp, CTPYKTYPHOE
3BEHO)

HpaKTI/I‘{eCKOC 3aHsATHE

Homenkinatypa opraHn4ecKkux COeJMHEHHI OTIEIbHBIX KIacCOB (HACHIIICHHBIC, HEHACHIIIICHHBIE 1
apOMAaTHUYeCKUEe YTICBOAOPOIBI, CIIUPTHI, (DEHOJBI, AIbIACTHIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI
ap.) CocraBiieHHE TIOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOpPMyJ OpPraHMYECKHX BEIIECTB
OTIENBHBIX KJIACCOB, UCIIONIB3YS MX HAa3BaHUS 110 CHCTEMATUYECKON M TPHUBHAIHLHONH HOMEHKIIATYpe
(oTHneH, aneTwieH, riMIepuH (eHon, (opMaibIerua, yKCycHas KHUCIOTa, TNIMIMH). PacueTs
npocreiien (GopMyIibl OPraHnYecKON MOJIEKYJIbl, UCXOsl U3 3JIEMEHTHOI0 cocTaBa (B %)

Tema 6.2.
CBolicTBa
OpraHUYECKUX
COeTMHEHNN

Conep:xanue yueOHOro MaTepuaJa

14

.JICK].[I/IH, TCOPETHYECCKUEC 3AHATHA

DU3UKO-XUMHYECKHE — CBOWCTBA OPTaHMYECKUX COEIUHEHUIN OTAEIbHBIX — KJIACCOB
(ocobenHocTH KiaccupUKalUyd U HOMEHKIIATYphl BHYTPH KJlacca; TOMOJIOTHYECKUM s U o01as
dbopmyna; uzomepust; puznueckre CBOMCTBA; XMMHUYECKUE CBOMCTBA; CIIOCOOBI TIOJIYUIECHHS ):

— TpeaeTbHbIC YTIeBOJOPO/bI (aTKaHbl U IIUKIIOATKaHbl). ['opeHne MeTaHa Kak OJUH U3
OCHOBHBIX UCTOUYHHUKOB TEIJIa B MPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA IPUPOTHBIX
YII€BOJOPOAOB, HAX0XK/ICHUE B MIPUPOJIE U TPUMEHEHUE aJIKaHOB;

— HemnpeebHble (AJTKEHbI, aJIKUHBI U aJIKaJUEHbI) U apoMaTHYeCKUe yrieBo1opoabl. ['openue
aleTUJIeHa KaK KICTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIaMEHU JJIsI CBAPKU U PE3KU METAJIJIOB

Kucnoponcoaep:xaiue coequHeHus! (COUPTHI U (PEHOIBI, KApOOHOBBIE KUCIOTHI U 3PHUPHI,
aJIbJIETU/Ibl U KETOHBI, XKUPBI, yrieBosl). [[pakTnueckoe npumMeHeHne dTUIIEHITIMKOIIA,
raunepuHa, ¢peHona. [lpumenenne popmanpaernnia, aneTaabAeruia, yKCycHOH KUCaoTel. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MoloIIe CBOMCTBA MbLIa

A3oTcoepkalye coeIMHeHNs (aMUHbI 1 aMUHOKHUCIIOTHI, OEJIKH).

OK 01
OK 02
OK 04
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BricokoMoIIeKyIIpHbIE COeTMHEHUSI (CHHTETUYECKHE M OMOJIOTHYSCKU-aKTHBHBIE). MOHOMED,
MOJMMEp, CTPYKTYPHOE 3BEHO. [lommmepusanus 3TniieHa Kak OCHOBHOE HAIIPABJIEHUE €TI0
HCITOJIb30BaHUS.

['eHeTnueckas CBs3b MEK]y KJIACCAMU OPTaHUYECKUX COCIMHEHUN

IIpakTn4yeckoe 3ansiTue

CBolicTBa OpraHMYeCKHX COCAMHEHHN OTAENbHBIX KJIAcCOB (TpUBHAJbHAS U MEKIyHapOIHAS
HOMCHKJIATypa, XUMHUYECKHE CBOKMCTBA, CIOCOOBI TMOJNYYCHHUs): TpeAcibHbIe (QJIKaHbBl |
LUKIIOANIKaHbl), HENpeleNbHble (aKeHbl, aJKUHbBl U AaJKaJWeHbl) W apoMaTHYeCKHe
YTIIEBOIOPOBI, CTUPTHI M ()EHOJIBI, KAPOOHOBBIC KUCIOTHI U 3(DUPHI, aThACTUIBI U KETOHBI, AMUHBI
U aMUHOKHUCJIOTHI, BBICOKOMOJICKYJIIPHBIE COSAMHEHUs. 3aJaHus Ha COCTaBJICHUE YpaBHEHUU
XMMHMYECKHUX PEAKIIUI C YYACTUEM OPraHMYECKUX BEIIECTB HA OCHOBAHUU UX COCTABA U CTPOCHUS

IIpakTH4yeckoe 3aHATHE

I'enernueckas cBA3b Mexay yriieBogopogamu CocTaBlI€HHME CXEM peakiuil (B TOM 4YHUCIE M0
MPEIJI0KEHHBIM [IEMOYKaM MPEBPALICHHH ), XapaKTePU3YIOIINX

XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEUHEHUM OTAENBHBIX KJIACCOB, CIIOCOOBI X MOJIyUYEHUS U
HA3BaHHWE OPraHMYECKHX COCTUHEHUI MO0 TPUBHAIBHOW WM MEXKIYHAPOIHOW CHUCTEMATHUUYECKOM
HOMEHKJIATYype.

Pemenne mnpakTUKO-OPHMEHTUPOBAHHBIX TEOPETHUUYECKHUX 3aJaHUi Ha CBOMCTBA OpPraHMYECKHX
COEIMHEHUH OTAENBHBIX KJIacCoB

JlabopaTopHas padora

HOHy‘leHI/IC OTUJICHA U U3YYCHUC €TI0 CBONCTB.

Tema 6.3.
Nnentuduxarus
OpraHUYECKUX
BEILECTB, X 3HAUECHUE
Y IPUMEHEHHUE B
OBITOBOM U
MPOU3BOACTBEHHOMN
ESITENLHOCTH
YyeJIoBeKa.

Conep:xxanue yueOHOro MaTepuaJa

.JICK].[I/IH, TCOPETHYECCKUEC 3AHATHA

bruooprannueckue coeauHenus. llpumeneHune u Ouosormdeckas poib yriueBoAoB. OKucieHue
YIJIEBOOB- HMCTOYHUK SHEPrHM JKUBBIX OpraHm3MoB. OOjacTd NpPHUMEHEHHS aMUHOKHCIOT.
[IpeBpamenuss 6enkoB nmuimu B opraHuszMe. buonormdeckue ¢yHkiuu OenkoB. buonormueckue
¢GbyHKIMHK kUpoB. PoJib oprannyeckoil XMMUM B pellIeHUMH MPOOJIeM MUIIEBOI 0€301MacHOCTH

N[O NN

Ponws opranmdeckoil XuMuUM B PEIICHUHM TPOOJIEM SHEPreTHUECKOW O€30MacHOCTH, B Pa3BUTHHU
MEIULMHBI, CO3/IaHUM HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHUKOB OHHEPruu (aJIbTEpHATHUBHbBIC
WCTOYHUKU SHEpruu).OmacHOCTh BO3JIEHCTBHS HA JKUBBIC OPTaHM3MBI OPTraHUYECKHX BEIIECTB
OTJIENBbHBIX KJIAcCOB (YIJIEBOJOPOJBI, CHUPTHI, (DEHOIBI, XJIOPOPTaHUYECKUE MPOU3BOIHBIE,
QJBJACTUIBI U JIP.), CMBICJI IIOKA3aTeNs MPEICTbHO TOMYCTUMON KOHIICHTPAITHI

OK 01
OK 02
OK 04
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JlaGoparopHas pabora. 2
Nnentudukaius OpraHndecKuX COSTMHEHUN OTJEIIBHBIX KJIACCOB
Wnentudukanus opraHnyecKux COeAMHEHUN OTJENIbHBIX KJIACCOB (Ha MpUMEpE ajlbAETHIOB,
Kpaxmala, YKCYCHOU KHCIIOTHI, OSJIKOB H T.II.) C UCIIOJIh30BAHUEM HX (U3UKO-XUMHYECKHUX
CBOMCTB U XapaKTEepPHBIX KaUeCTBEHHBIX peakiuil. [lenarypauus Genka npu HarpeBaHuu. L{BeTHbIe
peakiuu OEIKOB.
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepKaHMe (COePKAHUE TPUKJIATHOTO MOTYJIs)
PA3JIEJI 7. XUMUSA B BBITY U MTPOU3BOJCTBEHHOM JESTEJIbHOCTH YEJIOBEKA
Conep:xanue yueOHOro MaTepuaJa 6 OK 01
Jleknus, TeopeTH4ecKue 3aHATHS 2 OK 02
Hogeilmme pocTukeHWs XWMHYECKOM HAYKU M XUMHUYECKOM TEXHOJOruu. Poib Xumuum B 2 OK 04
o0ecredeHrnr IKOJIOTHUECKOM, SJHEPTeTUYECKO U MUIIEBOM 0€30MacHOCTH, PA3BUTHH MEIUIUHBL. OK 07
Tema 7.1 [IpaBwia noncka W aHAM3a XUMUYECKOW MH(POPMAIMN U3 Pa3IUYHBIX UCTOYHHKOB (HAaydHAs H
Xumus B ObITY M | yye6HO-HAyUHas TUTEPATYpa, CPECTBA MACCOBON HH(pOpMAINH, ceTh VIHTepHET)
TIpOM3BOACTECHHOM IIpakTHYeckoe 3aHATHE 2
NEeSTEIbHOCTH = v =
qelIOBeKA [Tounck u aHanu3 KeicoB 0 MPUMEHEHUHM XMMHUYECKUX BEIIECTB M TEXHOJOTHH ¢ yuyeToM Oymymieit 2
MpoeCCHOHAIIBHON JIEITEIbHOCTH IO TE€MaM: CHUHTETUYECKHE MOIOIIUE CPEACTBA, METaJUIbI,
pacTBOPBI, TPUPOAHBIE UCTOYHUKHU YTIEBOAOPOJIOB.
IIpakTnyeckoe 3ansTHE 2
3ammra: [IpencraBnenue pe3ynbTaToB pelieHus: KeMcoB B (opMe MUHH-IO0KIIAJA C Mpe3eHTaIuen 2
IMpomMe:kyTouHasi aTTECTALMS MO THCHHUILIMHE (324€T ¢ OLEHKOH) 2
Bcero: 74
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3. YCJIOBHUS PEAJIM3AIIMA PABOYEM ITPOTPAMMbBI YYEBHOM JAUCHUILIAHBI

3.1. Tpe6oBaHuA K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecre4yeHn 0

OcBoeHue mnporpamMmbl Y4eOHOM AUCHMIUIUHBI «XUMUS» TMpeanojiaraeT Haludyue B
npodeccuoHaIbHON 00pa30BaTENIbHON OpraHU3alty, PeaTn3yIoiel 00pa3oBaTeIbHYIO IPOTPaMMy
cpennero obmiero oopazoanus B npenenax ocBoeHuss OIIOIT CIIO na 6a3e 0oCHOBHOTro 00IIEro
o0Opa3oBaHus, KAOMHETAa XUMHUH € JJabopaTopueil u 1ab0OpaHTCKOM KOMHATOM.

[Tomemienne kabuHeTa XUMHHU, JIAOOPATOPUIl M JTAOOPAHTCKOM KOMHATHI YAOBJIETBOPSET
tpeboBanusaM CaHHTAPHO-3IHAEMHUOIOrHUECKUX paBuil U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02).

OcHarnienre yueOHOro KabnHera:

e IMOCAJ0YHBIC MECTA 10 KOJIMYECTBY CTYJCHTOB;

o pabouee MeCTO IpenoaBaTess;

e IEYaTHBIC U SKPAHHO-3BYKOBBIE CPEJCTBA OOyUEHUS;

e DJIGKTPOHHBIC y4eOHBIC MAaTEPHAIIBI IO XUMHUH.

TexHnuueckue cpeacTBa 00y4eHUS:

e MYJbTUMEIUUHOE 000PYTOBAHUE;

o komruiekT DVD auckoB ¢ yueOHbIMU GUIBMAMHU 110 XUMUH;

o HWnrepner.

O6opynoBanue 1a00paTopuu U paboyux MeCT JIabopaTOpPHH:

o KOMIUIEKT JJa0OPaTOPHBIX CTOJIOB,;

e BBITSDKHOM mIKad;

o KOMIUIGKTBI JIaDOpAaTOPHOW TMOCYABI, OOOPYIOBAaHUS W PEAKTHBOB HA  KaXJbIi
71a00paTOPHBII CTOJ IO COOTBETCTBYIOIINM TEMaM;

o HaTypalibHblE  OOBEKTHI, MoOnENH, NpHOOpHl W  HAOOPHI AN MMOCTAHOBKH
JEMOHCTPAIIMOHHOTO 3KCIIEPUMEHTA,;

e BCIIOMOTATEIbHOE 000pYIOBaHNUE M HHCTPYKIIHH.

ITpu peanuzauuu paboueit mporpammsl yueOHONH aucuumuinHael OY/[.11 «Xumus» mMoxer
OBITh HCITIOJIB30BaHO Mporpammuoe odecrieuenue Big Blue Button (BBB), Moodle, SI-nuck.

3.2. UndopmannonHoe odecrieyeHue o0ydeHHs, NepedeHb PeKOMEHIYeMbIX Y4eOHbIX
usganuii, UnrepHer-pecypcoB, 10NM0JHUTEILHON JTUTEPATYPHI

OcHoBHas nuTeparypa:

1. Xumusi. ba3osslii yposens. 11 knacc: yuebnuk / O. C. ['aGpuenss, cepust Beprukanb
— M. lpoda, 2020

2. Xumus. ba3ossii yposens. 10 kiace: yuebnuk / O. C. I'aGpuenss, cepust Beprukanb
— M. lpoda, 2020

3. Xumus : y4eOHUK 1151 cpesiHero npodeccuonanbHoro oopasosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. T'onmy6es, B. H. IllanoBan ; mo o6meii penakmaueii I'. H. ®aneesa. — 2-¢ u3s.,
nepepab. u jgon. — Mocksa : M3parensctBo IOpaiit, 2023. — 431 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct : snekrpoHHbni // OOpa3oBarenbHas
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

4. Casunkuna E.B. O6mias u Heoprannyeckas xumusi. B 2 tomax. T. 1: 3aKoHbI 1 KOHIIENTIAN
/ CaBunkuna E.B., Muxaiinos B.A., Kucenés KO.M.. — Mocksa : Jlabopatopus 3Hanuii, 2022, —
403 c. — ISBN 978-5-93208-576-9 (t.1), 978-5-93208-575-2. — Texkcr : anmekrponHHblii // IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/121996.html

5. Audunorenosa, . B. Xumus : yueOHUK U IPAKTUKYM JAJIsl CPEHETO MPOPECCHOHATBHOTO
obpazoBanus / U. B. Audunorenosa, A. B. babkos, B. A. [lonkoB. — 2-¢ u3A., UCIp. U JOM. —
Mocksa : M3marensctBo HOpaiit, 2023. — 291 c.— (IIpodeccuonamsHoe oOpa3oBaHUE). —
ISBN 978-5-534-11719-6. — Tekcr : anekrponHslii // O6pazoBarenbHast miatdopma KOpaiir [caiit].
— URL: https://urait.ru/bcode/513807



https://urait.ru/bcode/513073
https://www.iprbookshop.ru/121996.html
https://urait.ru/bcode/513807

6. Tynukun, E. 1. Xumus. B 2 4. Yacte 2. Opranndeckas XUMuUs : y4eOHUK JJISI CPEIHETO

npodeccuonanibHoro ooOpazoanusi / E. W. Tynukun. — 2-e wusn., uwcnp. u jgom. — Mockga .
WznatenberBo FOpaiit, 2023. — 197 ¢. — (Ilpodeccuonanproe oopazopanue). — ISBN 978-5-534-
02749-5. — Tekct : nanextpoHHwid // OOpa3oBarenpHas 1miatdopma HOpaiit [caiit]. —

URL: https://urait.ru/bcode/513731

JlonoTHHUTEIbHAS JINTEPATYpa:

1. Obmas u Heopranudeckas xumus. B 2 romax. T. 2: Xumust anementos / JI.FO. AnukGeposa
[v ap.].. — Mocksa : Jlabopatopus 3nanwmii, 2022. — 555 ¢. — ISBN 978-5-93208-577-6 (1.2), 978-
5-93208-575-2. — Tekcr : omekrponnbii // IPR - SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121998.html

2. Opranuueckas XuMusi : MeToandeckue pekomenganuu / A.H. U3mectseB [u mp.].. —
Mocksa : U3marensckuit JJom MUCuC, 2022. — 72 ¢. — Texkcer : anektponnbiii // IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/129903.html

WuTepHeT-pecypcs

www.dic.academic.ru (oHJaiH-CIIOBapy ¥ SHIIUKIIOTICIH).
www. biorosinfo.ru (o6miecTBo 6uoTexHosoroB Poccun).
WWW.nano-info.ru (yueOHbIe MaTepHaIIbl O PA3BUTHH HAHOTEXHOJIOTHH ).
www.xumuk.ru (caliT 0 XuMun).
www. hemi. wallst. ru (OGpa3oBaTenbHBINA CAUT IS IIKOJIEHUKOB «XHUMUS»).
www. chem. msu. su (3aexkTpoHHas 6MOIMOTEKA IO XUMUH).
www.enauki.ru (HHTepHET-U31aHue Ut yuauTeneil « ECTeCTBEeHHbIE HAYKN»).
www. hvsh. ru (kypHan «Xumus B mkosne»). www.hij.ru (kxypHan «Xumus u

ONoa~wWNE

KU3ZHBY).

9.  www.chemistry-chemists.com (3J1eKTpOHHBIH KypHaT «XUMUKH U XUMHS»).
10. 3BC «IPRSmarty»

3.3. MeTronnyeckoe olecnmeyeHHe O00pa30BaTeJIbHOIO mpouecca UIA 00y4eHMs
MHBAJM/I0B U JIMI[ ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbS

VYcinoBust opraHuzaliul M cojep)kaHue oOydeHMs M KOHTpOJs 3HAHUH WHBAIMIOB M
oOyuaromuxcsi ¢ OB3 mo aucuuruimHe «XuMUS» ONPEAESIOTCS MPOrpaMMOM JUCHMILIUHBL,
a/IalITUPOBAHHOM MPH HEOOXOAUMOCTH /ISl 00YUEHHUs YKa3aHHBIX 00yJaroIuXcsl.

Opranu3zanus o0y4eHus!, TEKyLed U TPOMEXKYTOUYHOU aTTeCTalluu CTYIEHTOB-UHBAIMUJIOB U
ctyneHToB ¢ OB3 ocymiecTBisieTcss ¢ y4eToM OCOOEHHOCTEH MCUXO(PU3NYECKOTO pPa3BUTHSA,
VHAUBHUAYaAJIbHBIX BO3MOKHOCTEHN M COCTOSIHUS 3/I0POBBS TAKUX 00Y4aIOIINXCS.

Hcxons U3 ncuxopu3nueckoro pa3BUTHS U COCTOSIHUS 3/10pPOBbSI CTYACHTOB-MHBAJIUIOB U
ctyneHToB ¢ OB3, opranusyrorcs 3aHsTHI COBMECTHO C APYTUMHU 00y4aroIUMHUCS B OOIIUX rpynnax,
UCTOJB3Yysl COLMAIbHO-aKTUBHBIE U peQIIEKCUBHBIE METO/Abl O0Y4YEHHUs CO3JaHHsI KOM(OPTHOTO
NICUXOJIOTMYECKOr0 KJIMMaTa B CTYJEHYECKOW TpylIe WA, MPU COOTBETCTBYIOLIEM 3asBICHUU
TaKOro 00y4aroIerocs, o MHIUBUAYAJIbHON MporpaMme, KOTopas SBIsSETCS MOIU(PUIIMPOBAHHBIM
BapHMaHTOM OCHOBHOW palouel mporpaMMbl JuCHUIUIMHBL. [Ipu 3TOM copepkaHHe MPOrpaMMBbl
JUCLUIUIMHBL He U3MeHsieTcs. I3MeHsoTes, Kak IpaBuilo, GopMbl 00ydeHUs: U KOHTPOJIS 3HAHHM,
o0Opa3oBaTeibHble TEXHOJIOTHH U JUAAKTHUECKHE MaTepUaJIbl.

OOyueHue CTYICHTOB-WMHBAIMJIOB U cTyAeHTOB ¢ OB3 Taxke MOXET OCYLIECTBISATHCS
WHAUBUAYAJIHO W/WIN C MPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTUH.

JluctaHIMOHHOE 00yueHue o0ecreunBaeT BO3MOXKHOCTh KOMMYHUKAIUI € IpernoaaBaTesiemM,
a TaKke ¢ JpyrMMH OOydaeMbIMHU IOCPEICTBOM BeOMHApOB (HAmpuUMep, C HCHOJIb30BaHUEM
nporpaMmmbl Z00M), 4TO CIOCOOCTBYET CIUIOYEHHIO TPYIIBI, HANpaBisieT Y4eOHYI0 TPYNIy Ha
COBMECTHYIO paloTy, 00CYXAeHHE, TPUHSITHE TPYNIIOBOTO PELIEHHUS.

B yuyeOHOoM mporecce sl MOBBIMIEHUS YPOBHS BOCHPUATHS U TNEepepabOTKU y4ueOHOMH
uH(pOpMallUK CTYACHTOB-UHBAIMIOB M cTyneHToB ¢ OB3 mnpuMmeHstoTcs MynbTUMEIUNHBIE U
CHeLMATU3UPOBAHHBIE TEXHUYECKUE CpEACTBA IpueMa-liepeadyn ydeOHoW uHpopMmanuu B
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https://urait.ru/bcode/513731
https://www.iprbookshop.ru/121998.html

JOCTYMHBIX (opMax [UIsl CTYACHTOB C Pa3MYHBIMU HAPYIICHUSIMH, OOECIIEYMBACTCS BBITYCK
aTbTEPHATUBHBIX  (OPMATOB TEUATHBIX MaTEpPHATIOB (KPYMHBIA  MIPUQT), DIEKTPOHHBIX
00pa30BaTeNbHBIX PECYpPCOB B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM 310POBbSI 00y4JarOIIIXCS,
HAJIMYHE HEOOXOIMMOTI0 MaTepPHaIbHO-TEXHHUECKOTO OCHAIICHUSI.

[Ton6op 1 pa3paboTKa yueOHBIX MaTEpPHUAIOB MPOU3BOIUTCS MPETOAABATEIIEM C YIETOM TOTO,
YTOOBI CTYACHTBHI C HAPYIICHUSMH CIIyXa MOJydasld WH(GOPMAIMIO BH3YaIbHO, C HAPYIICHUSIMHU
3peHus — ayIuaibHO (HampuMep, ¢ UCTIOIb30BAHUEM IPOTPAMM-CHHTE3aTOPOB PEUn ).

Ilpumeuanue: Ilpenooasamenu, yueOHvle Kypcbl KOMOPbIX mpebylom om CcmyOoeHmos
8bINOIHEHUSL ONPEOeNIeHHbIX Cneyuguueckux Oelcmeull u npedcmasisawux coooi npobiemy umu
Oeticmeue, HeBbINOIHUMOE O/l CIMYOEHMO8, UCHbIMbIBAIOUWUX MPYOHOCHU C Nepeosudceruem Uil
peuvto, obazanvl 6 PIIJ] yuecmv smu ocobennocmu u npeonazamv CMyOeHmam-uHeaIuoam u
cmyoenmam ¢ OB3 anbmepnamusnvie MemoOobvl 3aKpenieHus u3yiaemoeo Mamepuaid.

JIJis OCyIIeCTBICHHSI TPOIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH W MPOMEKYTOYHON
aTTecTanuu oOydaronmxcs HHBaIuI0B U i ¢ OB3 (oHI OIIEHOYHBIX CPENCTB MO TUCIHILUIMHE,
MO3BOJISFOIINN OIICHUTH JOCTHKCHHE UMU PE3yJIbTaTOB OOYUYCHHS M YPOBEHb C(HOPMHPOBAHHOCTHU
KOMIICTCHIIMI, TPEAYCMOTPEHHBIX YUYEOHBIM IUTAHOM W pabodell MpOrpaMMoOil JAMCIUIUIMHBIL,
aIanTUPYETCS sl 00YUAIONINX CS MHBAIH/IOB U JIHII C OTPAHUYCHHBIMEI BO3MOYKHOCTSIMU 3I0POBBSI C
YYETOM MHIUBUAYAIbHBIX MCHUXO(PH3HUOIOIHYECKIX OCOOCHHOCTEH (YCTHO, TMCBMEHHO Ha Oymare,
MUCHbMEHHO Ha KOMITbIOTEpE, B (hopMe TeCTUPOBaHMS U T.I1.). [Ipr HeoOXxoqumMocT 00yJaronuMcst
NPEOCTABIISCTCS TOMOJHUTEILHOE BPEMS JIJIs IIOJATOTOBKU OTBETA MPU NPOXOKICHUN aTTECTAIIUH.

4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIJIMHBI

Tekymuii KOHTPOJb M OLEHKA pPE3yJbTaTOB OCBOCHHUS JUCIMIUIMHBI OCYIIECTBIIACTCS
npernojaBaTesieM B IPOIECCe MPOBEACHHS IMPAKTHUSCKUX 3aHATHH W J1a0OpAaTOPHBIX padoT,
TECTUPOBAHUS, @ TAK)KE BBIOJHEHHSI 00YJaIOIIMMUCS UHIUBHIYATbHBIX 3a1aHuil. [IpoMexyTouHast
aTTecTanus Bo 2 cemectpe B popme nudPepeHIInpoBaHHOTO 3a4eTa.

Oomue
KOMIIETeHIUHU

Monyas/Pa3nen/Tema Tunbl OEHOYHBIX MePONIPUATHI

Pasnen 1. OcHOBBI CTPOEHHS BelecTBa

OK 01 CrpoeHue aToMOB 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX IIEMEHTOB
XUMHYECKHX 3JIEMEHTOB U |1 IPUPOJIa XUMUYECKOU CBA3M.
IPUPOJIa XMMUUECKON 2. 3a7jauu Ha COCTaBJIEHUE XUMHUYECKUX (OpMYIT
CBSI3U JIBYXaTOMHBIX COEIMHEHUN (OKCHUJIOB, CYJIb(HIOB,

THJIPUIOB U T.IL.).

3. 3agaHus Ha MCITOJIb30BAHIUE XMMUYECKOM
CHMBOJIMKH M Ha3BaHUH COeTUHEHUHN 11O
HOMEHKJIAType MEKIYHAPOIHOTO COI03a
TEOPETUUYECKON U IPUKIIAJHON XUMHUU U
TPUBUAITBHBIX HA3BAHHM JIST COCTABIICHUS
XUMHUYECKUX (POPMYI IBYXaTOMHBIX COSTUHEHUI
(oxcu0B, cynb(PHUI0B, THAPUIOB U T.I1.) U APYTUX
HEOPraHMYECKUX COSAMHEHUN OT/IETbHBIX KIIACCOB

OK 01 [Tepuoanueckuii 3akoH u |1. Tect «Meramunueckue / HeMeTaJUIMYECKUE
OK 02 tabmuma .M. CBOMCTBA, AIEKTPOOTPULATEIILHOCTD U CPOJICTBO K
MenaeneeBa AIIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE

C UX DJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B
MEPUONYECKON CUCTEME XUMUYECKHX AJIEMEHTOB
JI.. MeHnzaeneeBa.

2. ITpakTryeckue 3aJjaHusl HA YCTAaHOBJIEHUE CBSI3U
ME¥XK]1y CTPOEHUEM aTOMOB XMMUYECKUX 3JIEMEHTOB
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Y TIEPUOIMYECKUM H3MEHEHUEM CBOMCTB
XUMHUYCCKUX BJICMCHTOB U UX COCI[I/IHCHI/Iﬁ B
COOTBETCTBHUU C ToJIokeHUeM [lepronnueckoi
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETHUUCCKHUE
3a/IaHMs] Ha XapaKTePU3aALNI0 XUMUYECKUX
3JIEMEHTOB: «MeTaumm4YecKkue / HeMeTaJNINIeCKue
CBOMCTBA, AJIEKTPOOTPULIATEIILHOCTD U CPOJICTBO K
ANEKTPOHY XMMHUYECKUX JIEMEHTOB B COOTBETCTBUE
C UX 3JICKTPOHHBIM CTPOCHUCM U ITOJIOKCHHUEM B
MePUOIUYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
JI.. MenaeneeBay

Pa3nea 2. PactBopsl

OK 01 [TonsiTue o pactBopax 1. 3amaun Ha TPUTOTOBJICHUE PACTBOPOB.

OK 02 2. [IpakTUKO-OpHUEHTUPOBAHHBIE PACUETHBIE 3a/1aHUS
Ha JIUCIIEPCHBIE CUCTEMBI, UCIIOJIb3yeMbI€ B OBITOBOM
Y TIPOM3BOJICTBEHHOM JI€ATEIbHOCTH YEJI0OBEKA

OK 01 HccnenoBanue croiictB  |JlabopaTopnas pabota

OK 04 pacTBOpOB “IIpuroroBieHue pacTBOPOB”

Pasznen 3. Xumuueckune peakimun

OK 01
OK 04

Tunel XUMHUECKUX
peakuuii

1. 3amaun Ha cocTaBleHUE YPaBHEHHUM peaKuii:

— COCIMHCHMS, 3aMCIIICHUS, Pa3JIOKEeHUs, 00MEHa;
— OKHUCIIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKITUH C HCITOJIb30BAHUEM
METO/Ia JIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MacChl BEIIECTBA UM 00BbEMaA
ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA, MAcce
WK 00bEMY OJTHOTO U3 YUACTBYIOIINX B PEAKIIHH
BENIECTB; PACUYETHI

Macchl (00bEMa, KOJTMUeCcTBa BEIIECTBA) IPOAYKTOB
PEaKIu, €CIIU OJTHO U3 BEIIECTB HMEET IPUMECH

DIIEKTPONUTHYECKAS
JYICCOIMAIINS U NOHHBIN
o0MeH

1. 3amanus Ha cOCTaBIEHHE MOJIEKYIISIPHBIX U
HMOHHBIX PEaKINil C y4aCTHEM KUCJIOT, OCHOBAHUH U
COJIEH, YCTaHOBJIEHUE U3MEHEHMSI KUCIIOTHOCTH
cpenbl

2. JJaboparopHas paboTa "Tunsl XUMHYECKUX
peakuuit"

Paznen 4. Kune

XUMHYECKHX PeaKui

THIECCKUE U TEPMOAUHAMUYECCKUEC 3AKOHOMEPHOCTH IPOTCKAHUA

OK 01
OK 02

CKOpOoCTh XUMHUYECKUX
peakuii. XMMUYECKOe
paBHOBECHE

ITpakTHKO-OPHEHTHPOBAHHBIE TEOPETUYECKUE
3aJaHus Ha aHaiau3 (GaKTOPOB, BIUSIOMINUX HA
MU3MEHEHNE CKOPOCTH XMMHUYECKON PEaKIMH.
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1aHUS Ha
npuMmeHenne npunuuna Jle-Illlarense quis
HAXO0X/ICHUS HAIPaBJIEHUS! CMEILIEHUsI PAaBHOBECHUS
XMMUYECKOH peakIuy U aHaiau3 (pakTopos,
BIIUSIIOLIMX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS
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Pa3znen 5. CtpoeHue U CBOiiCTBA HEOPTraHMYECKHUX BelIeCTB

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX BEIICCTB

1. Tect «HomeHKkI1aTypa 1 Ha3BaHUE
HEOPraHWYECKHUX BEIECTB UCXOMs U3 UX
XUMUYECKOH (OPMYIIbI MM COCTABICHUE
XUMHUYECKON (hOPMYIIbI UCXO/I U3 HA3BaHUS
BEILECTBA 10 MEXAYHAPOAHON MU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agauM Ha pacyeT MacCOBOM J10JIM (MacCChI)
XUMHUYECKOT0 AJIEMEHTa (COeIMHEHNS) B MOJIEKYJIIe
(cmecn).

3. [IpakTrueckue 3a1anus MO KiaccupuKaluu,
HOMEHKJIAType U XUMHYECKHM (hopMyam
HEOPraHWYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB.

4. IlpakTuyeckue 3aaHus Ha ONpeeIICHUE
XUMHUYECKON aKTUBHOCTHU BELLIECTB B 3aBUCUMOCTHU
BHJIa XMMUYECKOW CBSA3U U TUIA KPUCTAIIINYECKOU
peleTKu

OK 01
OK 02

DuznKo-xuMHUeCcKue
CBOMCTBA
HEOPraHUYECKUX BELIECTB

1. Tect «OcoOEHHOCTH XUMHYECKHUX CBONCTB
OKCHJIOB, KHCJIOT, OCHOBaHUH, aM()OTEPHBIX
TUAPOKCHJIOB U COJIEH.

2. 3aaHus Ha COCTaBJICHUE YPABHEHUN XUMUYECKUX
PeaKIMil C y4acTHEeM MPOCTHIX U CIOKHBIX
HEOPraHWYECKHUX BEIECTB: OKCHIOB METAJIJIOB,
HEMETAIIOB U aM(OTEPHBIX IJIEMEHTOB;
HEOPraHWYECKUX KHCIIOT, OCHOBAaHUN U aM(OTEePHBIX
TUIPOKCUJIOB, HEOPraHUYECKUX COJIEH,
XapaKkTepU3YIOIIHUX UX CBOICTBA U CIIOCOOBI
MOJTYYCHUSI.

3. [IpakTHKO-OpHEHTUPOBAHHBIE TEOPETUUECKUE
3aJlaHMs Ha CBOMCTBA M TIOJyYE€HUE HEOPTaHUUECKUX
BCIISCTB

4. JlabopaTtopHas pabora

“T'maponus conel U onpeaeeHre Cpebl BOJHBIX
pacTBOpoB”

OK 01
OK 02
OK 04

I'emeTnyeckas cBA3b
MEXy KJlaccaMu
HEOPraHUYECKUX
COE€IUHEHHUI

1. ITpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS 11O
COCTaBJICHUIO XUMUYECKUX PEAKLUN C y4acCTUEM
HEOPTraHUYECKHUX BEIIECTB, UCIIOIB3YEMBIX TSI MX
UACHTU(DUKAIIH.

2.JlaGoparopnas padoTa: *“ Pemenue
AKCIIEPUMEHTANIbHBIX 33a4. | eHeTuueckas CBs3b
MEXK]1y KJIacCaMU HEOPraHWYECKUX COCTMHEHUM ~

Paznen 6. CTpoeHne u CBOIiCTBA OPraHMYeCKNX BeleCTB

25




OK 01

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpTraHU4YCCKUX BCIICCTB

1. 3amanus Ha COCTABIICHUE HA3BaHUI OPraHUYECKUX
COCIMHEHUH 110 TPUBUAJIBHON WIA MEKIYHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYype.

2. 3ajaHus Ha COCTaBJIEHHE MTOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpPMYII OpraHUYECKHUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3ajgauu Ha ompeneeHre mpocTeneld GopmMyITbl
OpraHMYECKON MOJIEKYJIbI, UCXO/IS U3 AIIEMEHTHOTO
cocrana (B %)

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX
COCIUHCHMI

1. 3aganus Ha COCTaBIIEHHE YPABHEHUN XUMUYECKUX
peaKIuii C y4acTueM OPraHUYECKUX BEIIEeCTB Ha
OCHOBaHHUU UX COCTaBa U CTPOCHUSI.

2. 3ajaHus Ha COCTaBJIEHUE YPABHEHUN XUMHUUYECKUX
peaxuil, WIUTFOCTPUPYIOIIUX XUMHUYECKHE CBOICTBA
C YYETOM MEXaHHU3MOB IMPOTEKAHUS JTAHHBIX PEaKIIUN
Y TEeHETUYECKOW CBSA3M OPraHUYECKIX BEUIECTB
pa3HBIX KIACCOB.

3. PacueTrHble 3a/1a4u O ypaBHEHUSM PEAKIIHii ¢
y4acTUEM OPTaHUYCCKUX BEIIECTB.

4. JlaboparopHas padoTta “ [lonydenue sTuneHa u
M3Y4YE€HHE €ro CBOMCTB."

OK 01
OK 02
OK 04

Nnentudukanys
OpPraHUYeCKUX BEIECTB,
UX 3Ha4YEeHUe U
IIPUMEHEHNE B OBITOBOW U
IPOM3BO/ICTBEHHOMN
JESTEIbHOCTH YeJI0BEKa

1.IIpakTuKO-OpUEHTUPOBAHHBIE 3aJaHHUS 110
COCTaBJICHUIO XHMHUYECKUX PEAKIUN C ydacTHEeM
OpPraHUYECKUX BEIIECTB, B T.U. UCIIOIb3YEMbIX IS
WX UJICHTU(PUKAIUU B OBITY ¥ IIPOMBIIIICHHOCTH.
2.JIaboparopnas padota: “UaeHTHdUKAITISA
OpraHWYECKUX COCAMHEHHUI OT/IEIbHBIX KJIaCCOB™

Paznen 7. Xumu

B 6I)ITy H HpO]/I3BOJICTBeHHOI71 JACATECJIBbHOCTH Y€JI0BCKA

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JESITeIbHOCTH YEJIOBEKA

Keiic (c yuerom Oyaymieit npodeccrnoHalbHOM
JESITEIIbHOCTH )

Bo3MoXHbIE TEMBI KENCOB:

1. Be3omacHOCTh MpUMEHEHUSs CPEJCTB OBITOBOM
XHUMUU B TIOBCETHEBHON KU3HU

2. Bona, cBoiicTBa, 3HaUCHHE

3. Koppo3sus metamion

4. DKOJIOTMYECKHE aCTIeKThl UCTIOIb30BaHUS
YTJIEBOJIOPOIHOTO CHIPHSI.

OO0mme KpUTEPHH OLICHKH Pe3yJIbTATOB OCBOCHUSI Y4eOHOM JMCIHIIIHHBI
B yCTHBIX W MNHCHMEHHBIX OTBETaX CTYIEHTOB Ha MPAKTUYECKUX (CEMHHAPCKUX
7a00paTOPHBIX) 3aHATHUSAX, B COOOLICHMAX M JOKIAAax, W ApPYyrux ¢opmax ayAuTOPHOU

n
n

CaMOCTOSITENIbHOM paboThI, a TakKe B TEKYIIUX KOHTPOJIBHBIX pabdOTax Y4YUTHIBAIOTCS: TIyOMHA
3HaHUH, BIaJIeHUE HEOOXOJUMBIMH YMEHUSAMHU (B 0OBbEME MpOrpaMMbl), JJOTUYHOCTh H3JIOKEHUS
MaTepuia, BKJIto4as 000011eHNs, BBIBO/IbI, COOIIOICHHE HOPM JINTEPATYPHON peyH.

OueHKy «OTJIMYHO» 3aCily’KMBAaeT CTYIEHT, TBEPAO 3HAIOIIMK NMPOTrpaMMHBIA MaTepuall,
CUCTEMHO M TIPaMOTHO M3JIararolui

ero,

JIEMOHCTPHUPYIOIIUM  HEOOXOIUMBIH  ypOBEHD
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KOMIIETCHIINM, YETKUE, CXKAThle OTBETHI HA JOMOJHHUTEIhHBIC BOMPOCHI, CBOOOJHO BIaICIONIUI
MOHATUMHBIM alnapaToM.

OLIEHKY «XOpOLIO» 3aCiIy’KUBAa€T CTYJEHT, MPOSBUBIIMI IMOJTHOE 3HAHHUE MPOrPAMMHOTO
MaTepuaia, JeMOHCTPUPYIOUINI cPOPMUPOBAHHBIE HAa JOCTAaTOUHOM YpPOBHE YMEHHS U HaBBIKU,
yKa3aHHbIE B MporpamMMme KOMIETEHIWH, JONMYCKAIOIUA HENPUHIMIUAIbHBIE HETOYHOCTH MpU
W3JI0KEHUU OTBETA Ha BOMPOCHI.

O1neHKy «yA0BJIETBOPUTEIBbHO» 3aCITyKUBAET CTYICHT, OOHAPYKUBIIUK 3HAHUS TOJIBKO
OCHOBHOTO MaTepuaia, HO He YCBOMBIIMHA [eTalld, AOMYCKAIOUIUN OIIUOKU MPUHLIUIUAIBHOTO
XapakTepa, JEMOHCTPUPYIONIMK HE J0 KOHIAa c(hHOopMHpOBaHHBIE KOMICTCHIIUU, YMEHUS
CHUCTEMAaTU3UPOBATh MAaTEPUAJl U 1€JIaTh BHIBOJBL.

OlLIEHKY «HEeY/IOBJIETBOPUTEIbHO» 3aCIyKUBACT CTYIEHT, HE YCBOMBIIHUM OCHOBHOTO
CoJlep’KaHusl MaTepualla, He YMEIOIIUN CHUCTeMaTU3UpoBaTh MHGOPMAIUIO, J1e1aTh HEOOXOANUMbIE
BBIBO/IbI, YETKO U IPAMOTHO OTBEYATh HA 33JIaHHBIC BOIIPOCHI, IEMOHCTPUPYIOIINI HU3KUN YPOBEHb
OBJIaJICHUS] HEOOXOAUMBIMU KOMIIETCHIIUSIMH.

OueHuBaHme CTyJAeHTa HA AU PepeHUPOBAHHOM 3a4eTe 10 y4eOHOH TMCHMILINHE

OneHKa «OTJMYHO» BBICTABIACTCS CTYACHTY, €CIM OH IJIYOOKO W TMPOYHO YCBOWJI
MPOrPpaMMHBIN MaTepuaj, UCUEPIbIBAIOIIE, MOCJIEI0BATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro
W3JIaraeT, YMEeT TECHO YBSI3bIBaTh TEOPHUIO C IMPAKTUKOM, CBOOOJHO CIPABISAETCA C 3a/adyaMu,
BOIIPOCAMM M JIPYTMMHM BHUJAMU [PUMEHEHUsS 3HAHUW, HE 3aTPyAHSETCS C OTBETOM IpH
BUJIOU3MCHEHUU  3aJaHUM, TPABWIBHO  OOOCHOBBIBAET  NPHUHATOEC  pEIICHUE,  BIIAJICET
Pa3HOCTOPOHHUMU HaBBIKAMH M TIPUEMAMHU BBITIOJIHEHUS MPAKTUYECKUX 3a]1ay.

O11eHKa «XOPOII0» BBICTABIISIETCS CTYJEHTY, €CJIM OH TBEPO 3HAET MaTepHall, TPaMOTHO U
[0 CYIIECTBY M3JaraeT €ro, He JOIYyCKas CYIIECTBEHHbIX HETOYHOCTEM B OTBETE€ Ha BOIIPOC,
MPaBUIILHO MPUMEHSIET TEOPETUUECKHE MTOJI0KEHUSI IPU PEIICHUN MTPAKTUUECKUX BOIIPOCOB U 337124,
BJIaJICET HEOOXOIMMBIMU HAaBBIKAMH M MPUEMAMHK MX BBITTOJTHCHHS.

O1eHKa «yI0BJIETBOPUTEJIbHO» BBICTABIISIETCA CTYICHTY, €CJIM OH MUMEET 3HAHHS TOJIBKO
OCHOBHOIO Marepuaja, HO HE YCBOWJI €ro JeTajieil, JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBUIbHBIE (POPMYJIMPOBKH, HAPYIICHUS] JIOTMUECKOW TIOCJIENOBATEIFHOCTH B H3JI0KEHUU
MIPOrPaMMHOT0 MaTepHalia, UCTIBITHIBACT 3aTPYyTHEHUS IPU BHITIOTHEHUH MMPAKTUYECKUX PadoT.

OreHKa «HEYJAOBJIETBOPUTENbHO» BBICTABIACTCS CTYACHTY, KOTOPBIM HE 3HAET
3HAUUTENBHON YaCTH MPOrPpaMMHOTO MaTepuana, TOMyCKaeT CyIIECTBEHHbIE OIIMOKH, HEYBEPEHHO,

IlepeyeHb BONPOCOB /il MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIMN
10 y4eOHOH TUCHMILINHE « XHUMHA»

1. CoBpemeHHast MOZIENIb CTPOEHUS aTOMa

2. DnekTpoHHas KOH(UTypalus aToMa.

3. Krnaccudukaus XUMUYECKUX 3JIEMEHTOB (S-, p-, 0-371eMEeHTBI).

4. DnexkTpoHHas MPUPOJa XUMUYECKON CBS3H.

5. Bunbl xumudeckoit cBsizu (KOBaJIGHTHAsI, HIOHHAs, METAJNIMUeCKasi, BOJIOPOJIHAS) U
crocoObl ee 00pa3oBaHus
ITepuoanueckas cucrema xumuueckux sineMenToB J[.1. Menaeneesa.

DduznyecKkui CMBICT

ITepuoanueckoro 3akona [I.1. Menneneena.

MupoBo33peHueckoe u HayqHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa.

10. PacTBopeHue Kak PU3NKO-XUMHUECKHI mporecc. PacTBopbl

11. PactBopuMOCTh. MaccoBasi 1015l paCTBOPEHHOTO BEIIIECTBA.

12. CwmpIc mokasarens MpeesIbHO JTOyCTUMOM KOHIIEHTPAIMH U €T0 HCIIOIb30BAHHE B
OIICHKE YKOJIOTUYECKON O€30MaCHOCTH. OMTACHOCTh BO3/IEHCTBUS Ha KUBBIE OPraHU3MbI
OTIPEICTICHHBIX BEIIECTB.

13. OmacHOCTh BO3/ICHCTBUS Ha KUBBIE OPTaHU3MBI OIIPE/ICTICHHBIX BEIIECTB.

14. Knaccudukamus 1 THIIBI XUMAYECKUX PEAKIIUN ¢ y9acTUEM HEOPTaHMUECKUX BEIIECTB.
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15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

CreneHb OKHCIEHMS. YpPaBHEHUS OKUCICHUS-BOCCTaHOBIEHUS. OKUCIUTENb U
BOCCTAHOBUTEb.

Teopus 31eKTPOTUTHUECKON AUCCOLHAIIH

DNEKTPOIUTHI, HEITEKTPOIUTHI. Peakiuu noHHOro oOMeHa.

CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

TemnoBbie 3¢ (HEKThl XUMUYECKUX peakuil. DK30- U SJHIOTEPMUUECKHE, PEaKIIH.
O6parumocth peakiuil. XMMUYECKOE PaBHOBECHE M €ro CMEIICHHE MOJ JCHCTBHUEM
pa3InyYHbIX (aKTOPOB

[Tpenmer Heoprannueckoil xumuu. Knaccudukanus HeopraHM4ecKnx BEIIECTB.
OCHOBHBIE KJIaCCHI CIIOKHBIX BEIECTB (OKCHU/IbI, THIPOKCHIbI, KUCIIOTHI, COJIN).
Kpucrannuueckue u amopdHbIe BemecTBa. THITI KPUCTAIUIMYECKHUX PEIIETOK
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMUYECKON PELIeTKH.
3aBUCHUMOCTh XMMMUYECKON aKTUBHOCTH BEILIECTB OT BHMJA XMMMUYECKOH CBS3M M THIIA
KPUCTAJUIMYECKON PELIETKH.

OO6mue ¢pu3nyecKre 1 XMMUIECKUE CBOWCTBA METAIIIOB.

Crioco0bI nostyyeHus! METaJIJIoB

Koppo3sus meramios

3HaueHUE METAJUIOB U HEMETAUIOB B IPHUPOAE M KU3HEACATEIBHOCTH YEIOBEKa WU
OpraHU3MOB

O6ume uznyeckre 1 XMMUYECKUE CBONCTBA HEMETAJJIOB

Tunuunele cBoiictBa HemMeTauioB |V-VII rpynn

Knaccudukanus u HOMEHKIATypa COeAMHEHUI HEMETAIJIOB.

KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XHUMHUYECKUE CBOMCTBA OKCHUJIOB.

XUMUYECKUE CBOMCTBA TUAPOKCHJIOB.

XUMHYECKUE CBOMCTBA KUCIIOT.

XHUMHUYECKUE CBOMCTBA COJICH.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELLECTB.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB BOJIOPOAHBIX COEANHEHNUH,

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB BBICIIUX OKCUIOB U T'MIPOKCHIOB
['eHeTnyeckas CBsI3b MEXAY KJacCaMU HEOPTraHUYECKUX COCTUHEHHUM

IIpenMer opraHu4eCcKO XUMUH.

OcCHOBHBIE T0JIOKEHUS TEOPUU XUMUYECKOTO CTPOCHUSI OPTraHNYECKUX coequHeHn A.M.
byrneposa.

W3omepus 1 n30MepHl.

[TpuHIMIBI KTacCUPUKALMKA OPTAHUYECKUX COeTMHEHUH.

MexnyHapoiHas HOMEHKJIATypa W HPUHLOMIBI  HOMEHKIJIATYphl  OpraHMYECKHX
COCIMHEHU.

CaolicTBa IPUPOJIHBIX YIJIEBOJOPOJIOB, HAXOKEHHE B IPUPOJE U IPUMEHEHNE
0COOEHHOCTH

Knaccudukanuu 1 HOMEHKIATypbl BHYTPH Kjlacca YIriieBOJAOPOIOB.

ITpenenbHBIE YIIEBOJOPOIBI

HenpenenbHble yriaeBoaopoabl

Kucnoponconepxamue coequaenus. Knaccudpukanus

[TpakTHueckoe MpUMeHEeHUe KUCIOPOCOIEPKAIINX COeIMHEHUI

MBpl1a Kak cOJId BBICIIUX KapOOHOBBIX KHUCIOT

A3zoTcoaepikaiiye coeTMHEHUsI. AMUHBI.

A3oTcozeprkalie CoeTMHEHNs. AMUHOKHUCIIOTHI.

A3zoTtcoaepikamue coeTnHeHus. benku.

I'eHeTnyeckas CBS3b MEXAY KJIacCaMU OPraHUYECKUX COSIUHEHUM.
BricokoMounekymsipHble COeMHEHHs] (CHHTETUUECKHE U OMOJIOrMUeCKU-aKTUBHBIE).
buooprannueckue coeTMHEHUS.
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61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

[IpumeHenne u OMOTOTHYECKAS POJIb YTIIEBOJIOB.

Ob6nactu npuMeHeHus: aMUHOKUCTOT. [IpeBpartienns 0eIKoB MUILK B OpraHu3Me.
Buonornyeckue pyHkuun 6€IKOB.

buonoruueckue GyHKIUU )KUPOB.

Ponp opranuveckoli XUMHUH B PEIICHUH TPOOJIEM MUIIEBON 0€30MacHOCTH.

Posb oprannyeckoit XuMuu B pelieHuH Mpo0IeM 3HepreTudeckoil 6€30MacHOCTH.
AJbTepHATUBHBIC UCTOUHUKHU YHEPTHUH.

Ponb oprannueckoil XuMuM B pa3BUTUN MEIULIMHBI.

Posib oprannueckoil XuMuuM B CO3JaHUHA HOBBIX MATEPHUAIOB.

OnacHOCTh BO3JIEUCTBHUS Ha >KMBBIE OPTaHU3Mbl OPraHUYECKUX BELIECTB OTIEIBHBIX
KJIaCCOB.
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