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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
3mannii U coopyxenuid; 38.02.01 DxoHomuka u Oyxrairepckuii 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 UCIOJB30BaHBI Pa3IMYHbIE OOpPA30BATEIIBHBIE TEXHOJIOTHH, B TOM YHCIIE
AJIEMEHTHI TUCTAHIIMOHHBIX 00PAa30BATEIbHBIX TEXHOJIOTUH, SJIEKTPOHHOTO O0YUYCHHUS.

1.2. lleab ¥ n1aHUpyeMble Pe3yJbTaThl 0CBOEHHUS THCHMIJIUHBI:

1.2.1. Ileanb o0meo0pa3oBaTeIbHONH TUCIHHIIMHBI

@opMHpOBaHUE Yy CTYACHTOB IPEICTABICHHUS O XUMHUYECKOW COCTABIIAIONIEH €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 XMMHMYECKUX IPOLECCOB M
ABIICHUN B OKpYXKalolllell cpene, IIEIOCTHOW HAyyHOM KapTUHBI MHUpPA, B3aUMOCBS3U U
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (DOPMYJIBI HEOPraHMYECKHX W OPraHMYEeCKHX BEIIECTB,
YpaBHEHHSI XHMHUYECKHX pPEaKIHi, OOBACHATH HUX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHUS MNPOCTEUIINX XUMHUYECKUX IKCHEPUMEHTATbHBIX
UCCJIEIOBAaHUM ¢ COOJIIOJIEHNEM NpaBUil O€30MaCHOIO OOpaleHMsI ¢ BEIIECTBAMU U J1a0OPATOPHBIM
o0opynoBaHuEM;

4) pa3BUTh yMEHHS HCIOIB30BaTh MHPOPMALMI0 XUMHUYECKOTO XapakTepa M3 pa3InIHBIX
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:
- CaMOCTOATENIBHO (POPMYIMPOBATH U AKTYaJIN3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

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

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

- BBIBIATH 3aKOHOMEPHOCTH M NPOTUBOPEUYUS B
paccMaTpuBACMBIX SABJICHUAX,

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

- pa3BuBaTb KPCAaTUBHOC MBIIJICHHUC IIPpU PCHICHUHN
JKU3HEHHBIX MPOOIIeM

0) 0a30BbBIE MCCIE0BATENbCKUE NeHCTBHS:

HAaHMEHOBaHHe
dopMupyemMbIX O6ume! JucunIUIMHAPHbIE?
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 | 3JIEKTPOOTPUIIATSILHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKAsl CBS3b, MOJIb, MOJISIpHAS
npodecCHOHANb | TEXHOJOTHYECKOH U COIUMANIbHON HANpaBIIEHHOCTH, | Macca, MOJISIPHBIA 00beM, YIIIEPOIHBIH CKeJleT, QYHKIMOHANBHAS TPYIIa, paluKall,
HOI CIOCOOHOCTh ~ WHUIIMUPOBATh,  IUIAHUPOBATH W | U30MEPHS, H30MEPhI, TOMOJIOTHYECKUH Psiji, TOMOJIOTH, YIIIEBOIOPOIbI, KHCIOPOA- U
ACATCIIBHOCTHU CaMOCTOATECIIBHO BBIIIOJHATH TaKYIO JCATCIBHOCTD, a3OTCOI[ep)KaHII/I€ COCAMHCHUS, 6I/IOJIOFI/I‘ICCKI/I AKTHUBHBIC BCUICCTBaA (YFHCBOI[BI,
MPUMEHHUTENILHO | - MHTEpEC K pPas3Iu4yHbIM cdepam NpodecCHOHATBHOM | KHUPBI, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE
K Pa3UYHBIM JEATETHLHOCTH, COCJIMHEHUSI,  KPUCTAJUTMUECKAasl  peIIeTKa, THII  XUMHYCCKHX  PEaKIUii
KOHTEKCTaM OBJaneHue YHHBepPCaJIbHBIMH Y4eOHBIMH | (OKUCITUTEIHHO-BOCCTAHOBUTEIbHBIE, 9K30-H IHJOTEPMHUUECKUE, PEaKIM HOHHOTO
NMO3HABATEJbLHLIMHU JeiiCTBUSIMH oOMeHa),  pacTBOp,  OJICKTPOJUTBI,  HEIICKTPOJIUTHI,  AJICKTPOIUTHUCCKAS

JIUCCOLIMAINS, OKHUCIUTEIh, BOCCTAHOBUTENH, CKOPOCTh XHMHYECKOW pEaKIIHH,
XUMHYECKOE DPaBHOBECHE), TEOPHH W 3aKOHBI (TEOpUsS XHUMHUYECKOTO CTPOCHHS
oprannyeckux  BemecTB A.M. bytiepoBa, Teopus  3IEKTPOIUTHYECKON
JccoIuanum, nepuoandeckuit 3akon J[.M. Menneneena, 3aK0H COXpaHEHHUS MACChI),
3aKOHOMEPHOCTH, CHMBOJIHYECKUH SI3BIK XUMHH, (HaKTOIOTUYECKHE CBEACHUS O
CBOMCTBax, COCTaBe, IMOJYYCHHH M OE30MaCHOM HCIOIb30BAaHUHM BaKHECHUIINX
HEOPraHUYECKUX M OPraHMUYSCKUX BEHICCTB B OBITY M MPAKTHUECKOMN JNEATCIBHOCTH
YeJI0BEKa;

- YMETh BBISIBIIATh XapaKTEpPHBIE MPHU3HAKH M B3aUMOCBSI3b W3yUEHHBIX TOHSATHUH,
MPUMEHSITh COOTBETCTBYIOIIUE TOHATUSA TP ONMUCAHWUH CTPOCHUS K CBOWCTB
HEOPraHWYEeCKNX W OpPTaHWYECKUX BEIIECTB W WX IPEBpAllleHUH; BBISIBIATH
B3aMMOCBSI3b XHMWYECKUX 3HAHHWHA C TOHATUAMH W TIPEACTABICHUSIMH JPYTHX
€CTEeCTBCHHOHAYYHBIX MIPEIMETOB;

- YMETh HCIIOJIH30BAaTh HAUMEHOBAHUS XUMHYECKUX COSAMHEHUIN MEXKIyHAPOIHOTO
C0103a TEOPETUUECKOU U MPUKIAAHON XUMUU U TPUBHUAIIbHbIC HA3BAHUS BAXKHEUILINX
BEIICCTB (ITUIICH, alleTHJICH, MIMIEPHH, GeHo, popmanbaeri, YKCyCHas KUCIIOTa,

! Yka3piBarOTCS TMUHOCTHEIE M MeTanpeaMeTHEIe pe3ynbratsl 13 PIOC COO (B mocneaneii pexaximu ot 12.08.2022) B 0TrIaroasHoi Gopme, (opMuUpyeMbie
0011e00pa30BaTEILHON AUCITUTLTHHON
JucturumHapHsle (TpeaMeTHbIE) pe3ysbTaThl YKa3bIBAIOTCS B COOTBETCTBHU C METOIMKOH ITPENOAaBaHHsI AUCIUTUTHHEI




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

- BBIBIATH NPUYUHHO-CICACTBEHHBIC CBS3H U
aKTyaJIu3UpOBaTh 3aJlady, BBIIBUTATh THIIOTE3y €€
pellicHHs, HAXOJHWTh ApTyMEHTHI JJISl JIOKa3aTelnbCTBa
CBOMX YTBEPXJICHUH, 3a7aBaTh MapaMeTPbl U KPUTECPHUU

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 KU3HEACATCIHLHOCTH;

- YMETb UHTETPUPOBATh 3HAHUSA U3 PA3HBIX IIPEIMETHBIX
obnacrei;

- BBIBUTaTh HOBBIC HJICH, TpeaiaraTb OpUTHHATIbHbIC
MOJXOABI U PELICHUS;

- CITOCOOHOCTH MX HCIIOIB30BAHMUS B [TO3HABATEILHOMN U
COIMANTLHOU TIPAKTHKE

[JIMIWH, YTapHBIM ra3, YIIEKHUCTBIM ra3, aMMHaK, raiieHas H3BeCTb, HeramieHas
W3BECTh, NMHUTHEBAs COMAa W APYTUX), COCTABIATH (HOPMYIBI HEOPTaHHMYECKUX U
OpPTaHMYECKUX BEIIECTB, YPAaBHEHUS! XUMHUYECKHUX PEAKIHI, OOBSICHATh MX CMBICI;
MOATBEPKIATh XapaKTEepPHbIE XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
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; ONIPEAEIISATh BUABI XUMUYECKUX
cBs3el  (KOBaJIeHTHAs,  WOHHAs,  METAJUIMYecKas,  BOJOPOAHAS),  THIIBI
KPUCTAIUTMYECKUX PEIIETOK BEUIECTB; KIIACCU(PUIIMPOBATh XMMHUYECKUE PEaKIINH;

- chopMUpOBaTh MPEJCTaBIICHHUS: 0 XUMHUYECKOMN COCTaBJISIOLLEH
€CTEeCTBEHHOHAYYHO!H KapTHHBI MHUPA, POJM XUMHH B TIO3HAHUU SBIICHUH IIPUPOJIEL, 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 XUMUIECKUM (OpPMYIIaM 1 YPaBHEHUSM XUMHIECKAX
peaxiuii ¢ CIob30BaHneM (DH3MUYECKUX BEIHYNH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBCHHONH CTOPOHBI: MacChl, 0O0beMa (HOPMaJIbHBIC YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; NCTIOIH30BATh CHCTEMHBIE XUMHUYECKUE 3HAHUS JJIS TPUHSTHS
pelIeHni B KOHKPETHBIX XU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEMIECTBAMH M UX
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 MHPOBO33PEHUS,
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 B3aUMOJICUCTBUS MEXKITY
JIIOABMU U MTO3HAHUS MUPA;

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

OBnaneHue YHHMBeEpPCATbHBIMUI Y4eOHBIMU

NO03HABATEJbHbIMU JeHCTBUSIMM:
B) padoTa ¢ MHpopManmeii:

- YMETh IUIAHMPOBATh M BBIIONHITH XUMHUYECKUNA DKCIIEPUMEHT (IIPEBPAIICHUS
OpPraHMYECKUX BEIECTB NPU HArpeBaHWH, IONyYeHHE JTHUJICHA W H3YYEeHHE €ro
CBOICTB, KaueCTBEHHbBIE DPEAKIMH Ha allbJeTHAbl, KpaxMall, YKCYCHYIO KHCIOTY;
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
dKCTIEpUMEHTAIBHBIC 3a7aun 110 TeMaM "Metamiel" u "Hemeramisl") B COOTBETCTBHU
C TpaBWIaMH TEXHUKM O€30MAaCHOCTH MpH OOpalleHWd C BEIIeCTBAMU U
mabopaTopHbIM ~ OOOpPYAOBAaHUEM; MPEACTABIATh  PE3yNbTaThl  XHUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3aluch YpaBHEHHH COOTBETCTBYIOLIMX peakiui U
(hopMyJIUPOBATh BHIBOZBI HA OCHOBE 3THUX PE3YJIbTATOB;

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

- BJQJETh OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHWS BEIIECTB M XUMHUYECKUX
sBIICHUH (HAOII0IeHHEe, U3MEPEHUE, IKCTIEPUMEHT, MOJICIINPOBaHUE);

- 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 mpencTaBICHUS;

- CO371aBaTh TEKCTHI B PA3NUYHBIX (OPMATAX C YUIETOM
HazHaueHus HWHQOpPMAIMK M 1EeJIeBOH ayIUTOpHUH,
BBIOMpasi ONTUMAIbHYIO (OpMy NpeACTaBICHUS |
BU3YaJIN3alINH;

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

- WCHOJIb30BAaTh CpeICTBA HMH()OPMALMOHHBIX |
KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B peIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpTraHU3allMOHHBIX
3amady C CcoONroIeHueM TpeOOBaHWH HSPTrOHOMUKH,
TEXHHUKH 0€30TaCHOCTH, THTHEHBI, pecypcocOepeKeHus,
MPaBOBBIX M STHUECKUX HOPM, HOPM UH(POPMAIIOHHOM
0€30I1aCHOCTH;

- BJIA/ICTh HABBIKAMU PACIO3HABAHUS U 3aIIATHI
uHpopMaIuu, HHGOPMAIIMOHHOW OE30MTaCHOCTH
JIMYHOCTH,

peakiuil ¢ UCIOJIb30BaHUEM (DU3MUYSCKUX BEIMYUH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHONM CTOPOHBI: MacChl, o0beMa (HOpMallbHbIE YCIIOBHS) Ta3oB,
KOJINYECTBA BEIECTBA; UCTIOIL30BATh CHCTEMHBIC XUMIUECKHE 3HAHUS JIJISI IPUHSTHUS
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 CaMOPa3BHUTHIO, CAMOCTOSTEIFHOCTH U
caMOOTpeIeNIEHHIO;

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

OBiaaenue YHUBepCATbHBIMH
KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

0) coBMecTHAsS AeATEeJbHOCTh.

- IOHUMATh U UCIIONIB30BaTh MPEUMYILIECTBA KOMAHTHOU
W MHJIMBHYJILHOU paOOThI;

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

- yMEeTh ITUIAHUPOBAaTh M BHINMONHATH XHMHUYECKHH DKCIEpUMEHT (TpeBpalleHus
OpPraHMYECKUX BEIECTB NPU HArPeBaHWH, IONyYeHHE JTHUJICHA W W3YYEeHHE €ro
CBOWMCTB, Ka4eCTBEHHBIC PEAKIMM Ha albICTHIbI, KpaxMmaj, YKCYCHYIO KHUCIOTY;
JIeHaTypanus OelIKOB TpH HArpeBaHWM, I[BETHBIC PEAKIMH OEJIKOB;, IPOBOJIUTH
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 "Metamsl" u "HemeTtamisl") B COOTBETCTBHHU
C TpaBWIAMH TEXHUKM O€30MacCHOCTH IIpH OOpalleHHH C BellecTBaMU U
nmabopaTOpHBEIM  000pYZOBaHHWEM; TPEACTABIATH  PE3YIbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3aluch YpaBHEHHH COOTBETCTBYIOIIMX pEakKiui U
(hopMyITUPOBAThH BHIBOABI HA OCHOBE 3THUX PE3YJIbTAaTOB




- KOOpAMHUPOBATH W BBIMNOJJHATH pa60Ty B YCIIOBUSX

pealbHOTO, BHUPTYAIBHOTO W KOMOWHHPOBAaHHOTO
B3aMMOICHUCTBHS,

- OCYUICCTBJISTH  IO3UTUBHOE  CTPATErHYECKOE
MOBEJCHUE B PA3IMYHBIX CHUTYallUsAX, IPOSABIATH
TBOPYECTBO W BOOOpakeHHE, OBITh MHUIINATHBHBIM
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  KYIBTYpPHI,
MOHMMAHUE  BIUAHUS  COLMAJIbHO-DKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOMW M COLMAIBHOU
cpenpl, OCO3HaHUE rJI00aTEHOTO XapaxkTepa
JKOJIOTMYECKUX MTPOOIIEM;

- [UIAHUPOBaHUWE U OCYIIECTBIEHHUE JIEUCTBUN B
OKpY>Kalollled Ccpele Ha OCHOBE 3HaHUS Iesel
YCTOMYMBOI'O Pa3BUTHA YEIOBEUECTBA;

AKTHBHOE HEINPUATUE JAECUCTBHM, NPUHOCSIIIUX BpPEX
OKpY>Kalolllel cpese;

- YMEHHME  IMPOTHO3UPOBATH
9KOJIOTUYECKUE  TOCIEACTBUS
JICUCTBUM, IPENOTBpALIATh UX;

- pacHIMpEHHUE ONBITA JCSITEIBHOCTU 3KOJIOTMYECKOU
HaIpaBJIEHHOCTH;

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

HeOIaronpuaTHbIE
HPEAIPUHAMAEMBIX

- chopMupoBaTh MPEACTABICHHUS: 0 XUMHUYECKOU COCTaBJISIOLIEH
€CTEeCTBEHHOHAYYHOUH KapTHHBI MHUPA, PO XIMMHH B TIO3HAHUU SBICHUH IIPUPOJIBL, B
(GopMHpPOBaHMH MBIIUICHAS W KYJIbTYPBl JIMYHOCTH, ¢€ (DYHKIMOHAIBHOM
rpaMOTHOCTH, HGOGXOI[I/IMOI\/'I 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 JESTENBHOCTH B UENSX COXPAHEHHS CBOETO 3/I0POBBS M OKpYKarollen
MIPUPOJTHON CpeIbl; YYHTHIBATh OIACHOCTH BO3JICWCTBUS HA JKHBBIE OPTraHU3MEBI
OTIpe/IeNICHHBIX BEIIECTB, TIOHUMAs CMBICI TIOKa3aTems MPeAeabHON IOMYCTUMON
KOHIIEHTpaluu







2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI U BH/IbI Y4e0HOM padoThI

Bun yueOHo# padoThI Oo0bem
4acoB

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 34
BT. U.
OcCHOBHOE cojIep:KaHue 34
BT. U.
TEOPETUIECKOe 00ydeHNe 16
MIPAKTUYECKHE 3aHATUS 14
71a00paTOPHBIE 3aHATHS 4
B 1. 4. npodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepKaHMe (CoaepPKAHUE 4
MPUKJIAJTHOT0 MOYJIsA)
BT. U.
TEeOpeTU4ecKoe o0ydeHue 2
IPAKTHYECKOE 3aHATHE 2
IIpome:xxyTounas arrecranus (3a4er) 2
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2.2. TemaTHYeCcKHH NJIAH U coJep:KaHUe YUeOHOH THCIMILITHHBI

HanmenoBanue Conep:xanue yueOHOro Matepuaia(0CHOBHOE M PO¢ecCHOHAIbHO-OPUEHTHPOBAHHOE), O0bem | @opmupyemble
pa3eyioB U TeEM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb qacoB KOMIIETeHIIM U
| cemecTp 34
PA3JAEJI 1. OCHOBBI CTPOEHHSA BEHLIECTBA
OCcHOBHOE cO/Iep:KaHue
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
CrpoeHue aToMOB Jlekumsi, TeOpeTHYECKUE 3AHATHUS 2
XHMHICCKHUX CoBpemeHHas MO/IeIb CTPOeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMHUUYECKUH IEMEHT. 2
SJIEMEHTOB U NIPUPOJA | DnekTpoHHAs! XUMUYECKOU KoHuUrypauus aroma. Knaccupukanus XuMHUECKUX dJIEMEHTOB (S-, p-
XMMHYECKOU CBA3H | | -31eMeHTHI). BaeHTHBIE 271eKTPOHEI. BaneHTHOCTE. DIeKTPOHHAS IPUPOIA XUMHUYECKOH CBS3N.
DNEeKTPOOTPUIATENILHOCTD. BHIbI XUMUYECKOI CBA3M (KOBaJIECHTHAsI, MOHHASI, METAJIJTNYeCKasl,
BOJIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHUS
IIpakTH4yeckoe 3aHATHE 2
Pemenue 3aganuii Ha KCMOJIB30BAHUE XMMUYECKOW CUMBOJIMKY M Ha3BAHUI COEMHEHUI 110 2
HOMEHKJIaType
MEKTYHAPOJHOTO COK3a TEOPETUUECKON U MPUKIIAIHOM XUMHUU U TPUBHAIIBHBIX HA3BaHUU IS
COCTaBJICHHS] XUMUYECKUX (POPMYI TBYXaTOMHBIX COETMHEHUN (OKCHIIOB, CYNb(HI0B, TUIPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTMHEHHUH OTICIIbHBIX KJIACCOB.
[IpakTHueckue 3aaHusl HA YCTAHOBIIEHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB M MIEPUOUICCKUM NU3MEHEHUEM CBOMCTB XUMHUYECKHUX AJIEMEHTOB M MX COSAMHEHUN B
COOTBETCTBHHU C MOJI0KeHHeM [leproanyeckoil CUCTEMBI.
Tema 1.2. Conep:xaHue yueOHOro MaTepuaJia 4 OK 01
Ileproanyeckui Jlekumsi, TeOpeTHYCCKUE 3AHATHUS 2 OK 02
3aKOH U Ta0nuIa [Tepuonnueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @u3nueckuii CMbICIT 2

J1. 1. MenneneeBa

[Tepuonnueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHHU C MOJIOKEHUEM
XUMHUYECKOTO0 31emMeHTa B [lepuonnueckoit cucreMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAYEHUE
Ilepunoauueckoro 3akona J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX JJIEMEHTOB.




IIpakTHyeckoe 3aHATHE

HpaKTI/I‘leCKI/Ie 3alaHuA Ha YCTaAHOBJICHHUE CBA3U MCXKY CTPOCHHUEM aTOMOB XUMHUYCCKUX
OJICMCHTOB U NICPUOJNYCCKUM U3MCHCHUCM CBOMCTB XMMHUYECKHUX 3JIEMECHTOB U MX COCIII/IHCHI/If/'I B
COOTBETCTBHH C ITOJIOKCHUEM Hepnozu/lqecxoﬁ CHCTECMBI.

PA3AEJ 2. XUMHWNYECKHE PEAKIIUN

Conep:xanue yueOHOro MaTepuaJa 4 OK 01
Jlekumus, TeopeTuyecKkue 3aHATHUS 2
Krnaccupukanus W THIBI XUMHYECKHX pEAKIHA C YJ9acTHEM HEOPTaHWYECKUX BEIIECTB. 2
Cocraienue
YpaBHEHUN peakKIuil COCAMHEHUS, Pa3I0KEeHMs, 3aMEelIeHUs, OOMEHa, B T.4. PEaKIHil TOpeHus,
OKHCJICHHUS-BOCCTAHOBJICHHUS.
Tema 2.1. YpaBHeHUs OKHCIICHUsI-BOCCTaHOBIICHUsI. CTeneHb oKucaeHust. OKUCINTENb U BOCCTAHOBUTEIb.
THIIB XUMHUCCKIX IIpakTH4yeckoe 3aHATHE 2
peakimit CocraBneHue ¥  ypaBHUBAHHME  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA  METOJIOM 2
aNeKTpoHHOro  OamaHca.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  pEaKIMd B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U
KU3HENESITEIIbHOCTH OPTraHU3MOB.
KonuuecTBennbie oTHOMIEHHS] B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI
[0 YpaBHEHUSAM XUMHYECKHUX peakiuil. Moib Kak eAuHHUIAa KOJIMYeCTBa BellecTBa. MoisgpHas
Macca. 3aKOHBI COXpPAHEHUsS] MAacChl M SHEpPruu. 3akoH ABoraapo. MomspHbli 00beM Ta3oB.
OTHocuTENbHAs MJIOTHOCTh Ta30B. PacueTel 1O ypaBHEHHUSIM XUMHUYECKHUX peakUuid ¢
HCIIOJIb30BAaHUEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Coaep:xanue y4eOHOro MaTepuaa 4 OK 01
ONEeKTPONUTAYECKAs: | JIeKIusl, TeOpeTHUECKHE 3AHSATHSI 2 OK 04
Ancconraus n Teopust DIEKTPOIMTHYECKOW auccoumanuy. VOHBL DJIEKTPONUTHI, HEXIEKTPOIUTHL Peakunum 2
HOHHBII 0OMCH noHHOro obmena. CocTaBlieHHME pPEaKLUUi HOHHOTO OOMEHA IyTeM COCTAaBJIEHUS MX MOJHBIX U
COKpAIIICHHBIX HMOHHBIX ypaBHeHUH. KHCITOTHO-OCHOBHBIE peakiud. 3alaHusi Ha COCTABJICHHUE
MOHHBIX YPAaBHEHUN pEeaKIuil.
JlabGoparopHas padora. 2
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THUnbl XUMHYECKUX PEaKLU.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOLINXCs BEILIECTB) U
IIPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenue peakuniit HOHHOro 0OMEHa, OIpeesIeHUE CPe/Ibl
BOJHBIX PAaCTBOPOB. 3a/1aHUsI HA COCTABJICHUE HOHHBIX YpPaBHEHUM peaKIUii

PA3EJI 3. CTPOEHUE 1 CBOMCTBA HEOPTAHUYECKHNX BEIIECTB

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa

CTpOCHHUE
HEOPraHMYECKUX

BCIICCTB

Conep:kanue y4eOHOIro MaTepuaa

.JIeKIII/Iﬂ, TCOPETHYCCKUEC 3aHATUSA

[Ipenmer Heopranmueckoir xumuu. Knaccuukamuss HeopraHmdeckux BemiecTB. I[Ipocteie u
cioHbIe BetiecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCH b, THIPOKCHIbI, KUCIOTBI, COJIH).
B3aumocBsI3p HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucramimueckue u
amop¢Hble BemecTBa. THUIBI KPUCTAUIMYECKUX PEIIeTOK (aTOMHas, MOJIEKYJSpHas, HOHHa,
MeTaJuIn4YecKas). 3aBUCUMOCTh (U3NYECKHX CBOWCTB BEIIECTBA OT THMA KPUCTAJUIMYECKON
peueTKku. 3aBUCHUMOCTh XMMHUYECKONM aKTMBHOCTH BEIIECTB OT BUAA XUMHUUYECKOW CBSI3M U THUIIA
KpUCTAJUTNIECKOH pemmeTku. [IpruuHbsl MHOrooOpasus BEIIeCTB.

Mertamiel. O61mue puznyeckrue 1 XMMUIeckue cBoiicTsa MetayioB. CriocoObl ody4yeHus. 3HaueHue
METAJIJIOB U HEMETAJUIOB B MPUPOJE U KU3HEAEATEIbHOCTU UeloBeKa U opraHuzMoB. Kopposus
METAJIJIOB: BHJIBI KOPPO3UHU, CIOCOOBI 3alIUThl METAUIOB OT Koppo3uu. Hemeramnsl. OOmue
(dbu3MYeCcKre 1 XUMUYECKHE CBOMCTBA HEMETAIIOB. TuUnuyHbie cBoicTBa HeMeTawioB 1V-VII rpymm.
Knaccudukanus 1 HOMEHKIATypa COeJMHEHN HeMeTa1oB. KpyroBopoThl OMOT€HHBIX JIEMEHTOB
B mpupoje. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHJOB,
TMJIPOKCUIOB, KUCIIOT, COJeH U Ap.). 3aKOHOMEPHOCTH B M3MEHEHMH CBOWCTB IPOCTBHIX BEIIECTB,
BOJOPOJHBIX COEUHEHHH, BBICIINX OKCHJIOB M THAPOKCHIOB

NN

OK 01
OK 02

IIpakTHYeckoe 3aHATHE
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HomeHknarypa HEOpPraHMYECKMX BEUIECTB: HA3BAHME BEIIECTBA MCXOJS M3 HX XUMHYECKON
GbopMyIBl WINM COCTaBICHHWE XHWMHYECKOW (OpPMYyNIBI HMCXOAs €3 Ha3BaHUS BEIIECTBA II0
MexayHapoaHou (MIOITAK) v TpuBHanbsHON HOMEHKIATYPE.

Pemrenue mpakTHUeCKuX 3aaHUM MO KiIacCU(pUKAIMKM, HOMEHKIATYpe U XUMHUECKUM (opMyrnaM
HEOPraHMYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB (yrapHbIil ra3, yrieKUCIbli ra3, aMMuakx, rameHas
W3BECTh, HETallleHas W3BECTh, MHUTHbEBAs COJAa W JIPYTUX): Ha3bIBaTh W COCTABIATH (POPMYIIBI
XMMHMYECKHX BEIIECTB, ONPEACIIATh IPUHAJIEKHOCTD K KJIACCy.

HcTounnkn XUMHYECKOW HWHQPOpMaLuu (CpeacTB MaccoBod HH(pOpMmanuu, cetb HHTepHET U
npyrue). Ilouck nHGoOpmMaluu 1o Ha3BaHUAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (popMyiam
CocraBiieHre ypaBHEHUI XUMUYECKUX PEAKIMM ¢ yHaCTHEM IIPOCTHIX U CJIOKHBIX HEOPTraHUUECKUX
BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCUJOB METAJIJIOB, HEMETANIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPTraHMYECKUX KHCJIOT, OCHOBAaHMA W aMQOTEpHBIX THAPOKCHIOB, HEOPTaHUYECKHX COJICH,
XapaKTEepU3YIOIIMUX UX CBOMCTBA. PenieHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3alaHUI
Ha CBOWCTBA, COCTaB, MOJY4YeHHE W O€30MaCHOE HCIOJb30BaHHE BAKHEUIINX HEOPraHMYECKUX
BEIIECTB B ObITY U IPAKTUYECKOM /1€ TEIbHOCTH YeJIOBEKa

PA3JIEJ 4. CTPOEHUE ¥ CBOVICTBA OPTAHUYECKHUX BEIIIECTB

Tema 4.1.
Knaccudukanms,
CTpPOEHHUE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

JIeKlll/Iﬂ, TCOPETHYECCKUEC 3aHATUSA

[losiBieHnE M pa3BUTHE OPraHUYECKOM XMMHHU Kak Hayku. [Ipenmer opraHmyeckoy XxuMun. Mecto
Y OPraHMYECKUX 3HAYEHUE OPIaHUUYECKON XMMUHU B CHCTEME ECTECTBEHHBIX HayK.

BEIIECTB XMMHYECKOE CTPOEHUE KAK NOPAJOK COECIMHEHHMS aTOMOB B MOJIEKYJE COIVIACHO HX
BaJICHTHOCTH. OCHOBHBIE MOJIOXKEHUS TEOPUU XUMHUYECKOIO CTPOCHUSI OPraHUUYECKUX COEIMHEHUN
A.M. bytnepoBa. YriepoaHblii CKeIeT OpraHnYeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XUMUYECKOT0 CTpOeHHs MoJieKyll. M3omepus u uzomepsl. [loHsTHE 0 QYHKIIMOHATBHON TpyIIIE.
Panukan. [IpuHIuns! kaaccu@uKauy OpraHnyecKuX CoOeIMHEHUH.

MexnyHaponHas HOMEHKJIATypa W IPHUHLUIBI HOMEHKJIATYPbl OPTraHUYECKUX COEIMHEHUH.
[TonsTe 00 azoTcoaep X aIuX COCTUHEHUSX, OMOJIOTMYECKH aKTUBHBIX BelIECTBax (yrieBojaax,
&KHpax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMEp, MOJIMMEpP, CTPYKTYPHOE
3BEHO)

NN |

OK 01

HpaKTl/l‘{eCKOB 3aHATHE
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Homenkiatypa opraHn4eckux COeIMHEHUH OTAEIBHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIIICHHBIE 1
apOMaTHYECKHUE YTIIEBOAOPOIbI, CIIUPTHI, (PCHONBI, abJCTHIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI H
ap.) CocraBieHHE TOJNHBIX M COKPALICHHBIX CTPYKTYPHBIX (OPMYJI OPraHMYECKHX BEIIECTB
OTACJIbHBIX KJIACCOB, UCITIOJIB3Ys NX HA3BAHUA 110 CUCTEMAaTHYECKON U TpPIBI/IEUIBHOfI HOMCHKIJIATYypC
(oTHIIeH, aneTwieH, IMIepuH (eHon, (opMaibIerua, yYKCyCHas KHCIOTa, TIMIMH). Pacuers
npocTenmiel (opMyibl OpraHMYECKOW MOJIEKYIIBbI, HCXOJISl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPraHUYECKUX
COCIMHEHNH

Conep:kanue y4eOHOTro MaTepuaa

.JIeKIII/Iﬂ, TCOPETHYCCKUEC 3aHATUSA

N

OU3NKO-XUMUYECKUE — CBOMCTBA OPraHUYECKUX COCTUHEHUN OTIIEIbHBIX — KIJIACCOB
(ocobenHoCTH KJIacCU(UKAMYA U HOMEHKIIATYPhI BHYTPHU KJIacca; TOMOJIOTHYCCKHUH sl ¥ 001Iast
dbopmyna; uzomepus; puandeckue CBOMCTBA; XUMUUECKHE CBOMCTBA; CIIOCOOBI MOIY4EHHUS):

— IpeeIbHbIE YIIIEBOJOPO/IbI (AIKaHbl U HUKJIOAJIKaHbl). ['opeHne MeTaHa Kak OJJUH U3
OCHOBHBIX UCTOYHHKOB TEIJIa B MPOMBIIUIEHHOCTH U OBITY. CBOWCTBA IPUPOIHBIX
YIJIEBOJIOPOIOB, HAXOXKJACHHUE B IPUPOJC U IPUMEHEHHE aJIKAHOB;

— HemnpenebHbIe (AIKEHbI, aJIKUHBI U AIKaJUEHbI) U apOMaTHYeCKHUEe YIiIeBoI0poabl. ['opeHue
AllCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IIJIAMCHH JJISI CBAPKU U PE3KHU MCTAJLJIOB
Kucnoponcoaep:xaiue coequHeHus (COUPTHI U (PEHOIBI, KApOOHOBBIE KUCIOTHI U YPUPHI,
AIbACTUABI U KETOHBI, KUPBI, yFHeBOZ[I)I). HpaKTI/ILIeCKOC IMPUMCHCHUC DTUJIICHTJIINKOJIA,
rnuuepuna, ¢penona. [Ilpumenenue ¢popmanbaeruia, aneraibAeruaa, YKCyCHON KUCIOThL. Mblna
KaK COJIM BbICHIUX Kap6OHOBI>IX KHCIIOT. MOIOHII/IG CBOMCTBA MbIIa

I'eneTnueckas CBsI3b MEXKy KJIacCaMH OPraHUYECKUX COCTMHEHUN

A3oTcoaepkalme CoOeTMHEHUS (AaMUHBI 1 aMUHOKHCIIOTHI, OSJIKH).

BricokoMonekynsipHble COeMHEHHsI (CHHTETHUECKHE U OMOIOTHUeCKU-aKTUBHEIE). MoHOMED,
MOJINMEP, CTPYKTYpHOE 3BeHO. [lonnmMepu3anus sTuiIeHa Kak OCHOBHOE HalpaBJIeHHUE €ro
WCIIOJIb30BAHMUS.

HpaKTI/I'{eCKOC 3aHATHE

OK 01
OK 02
OK 04
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CBoiicTBa OpPraHMYECKUX COEJUHEHUH OTAEIbHBIX KJIACCOB (TPUBHAIbHAS M MEXIyHapoaHas
HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI TIOJNYyYEHHUs): MpelelbHble (aJKaHbl |
LIUKJIOAJIKAHbI), HEMpeAebHbIe (AIKEHbI, AJIKUHBI U AJIKaJMEHbI) U apOMAaTUYECKHUE YIIIEBOAOPO/IbI,
CIUPTHI U (HEHOJIBI, KAPOOHOBBIE KUCIOTHI U A(UPHI, ATbJIETUIBI U KETOHBI, aAMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS. 3aJaHUsI HA COCTABICHUE YPAaBHEHUN XMMHUYECKHUX PEAKIUM C
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

I'eneTnueckas cBsi3b Mexay yriaeBogopoaamu COCTaBIeHHME CXEM peakiuid (B TOM 4YHcie 10
IIPEJIOKEHHBIM  LIETIOYKAaM  [PEBPALEHUI), XapaKTEpU3YIOUIMX  XMMHUYECKHME  CBOMCTBA
OpPraHUYECKUX COEJIMHEHHHM OTAENbHBIX KJIACCOB, CHOCOOBI MX THOJIY4YEHHUsS U Ha3BaHUE
OPraHWYECKUX COCIMHEHMM 10 TPUBHAIBHOM WIM MEXIYHApPOAHOM CUCTEMaTUYECKON
HOMEHKJIAType. PerieHne NpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA
OpPraHUYECKUX COCITMHEHHUM OTIENIbHBIX KJIACCOB

JlaGoparopHasi padora

Nnenrudukarus OpraHnIecKuX COSMHCHNUN OTICIIBHBIX KJIACCOB

Wnentudukanus opraHi4ecKux COeIMHEHUN OTJENbHBIX KIACCOB (Ha MPUMEpE ajlbJAETHAOB,
KpaxMaja, YKCYCHON KHCIIOThI, OCJIKOB U T.II.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMHUECKUX
CBOMCTB U XapaKTEepPHBIX KaUeCTBEHHBIX peakiuil. [leHarypauus Oenka npu HarpeBaHuu. L{BeTHbIe
peakiuu OEIKOB.

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE Co/lepKaHue (Coep:KaHNe MPUKIATHOTO MOTYJIs1)

PA3JIEJI S. XUMUA

B BBITY U NPOU3BOJACTBEHHOM JEATEJIbHOCTH YEJTOBEKA

Tema 5.1
Xumus B ObITY U
MPOU3BOACTBEHHOMN
JESATENBHOCTH
YelioBeKa

Conep:xaHue y4eOHOro MaTepuaJia

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

N

Hogeilmme pocTHXeHWS XWMHYECKOM HAYKH W XUMHYECKOM TEXHOJOruu. Poib xXumum B
00ecCredeHnr YKOJIOTHUECKOM, SJHEPTeTUYECKOM U MUIIEBOW O€30MacHOCTH, Pa3BUTHH MEIUIUHBL.
[IpaBuna moucka ¥ aHaIM3a XUMHUYECKOW MH(POPMAIIUM U3 PA3IMYHBIX WCTOYHHKOB (HaydHas U
yueOHO-Hay4YHas JIUTepaTypa, CpeaCcTBa MaccOBO HH(popMaInu, cetb IHTepHET)

[Touck u aHanM3 KEMCOB O MPUMEHEHUH XMMUYECKHX BEIIECTB U TEXHOJOTHM C y4eToM Oymyiien
npodeccHoHabHON AEATEeIPHOCTH IO TeMaM: CHUHTETHUYECKHE MOIOIINE CpEeACTBa, METalUTbI,
pacTBOPHI, TPUPOJIHBIE HCTOYHUKH YTIJIEBOJAOPOIOB.

IIpakTH4Yeckoe 3aHATHE

3aH_[I/ITaI Hpe,Z[CTaBJ'IeHI/IC PE3YIbTATOB PCIICHUA KEeMCOB B (I)opMe MHUHH-AO0KJIIaga C npe3eHTauHeI71

OK 01
OK 02
OK 04
OK 07

Bcero:

34
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3. YVCJIOBMS PEAJIM3ALIAN PABOYEN ITPOrPAMMBI YYEBHOM
TACIATLITAHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

OcBoennie mporpaMMbl y4eOHOW IUCHMIUIMHBI «XUMHS» MpeanojaracT Hajludue B
npodeccHOHAIbHOM  00pa30BaTENbHOM  OpraHu3aluM, pealu3yrolield  o0pa3oBaTeIbHYIO
nporpaMMmy cpegHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6ase
OCHOBHOTO 00111er0 00pa3oBaHus, KaOMHETa XMMHHU C TabopaTopuel U TabopaHTCKOW KOMHATOM.

ITomemienne kabuHeTa XUMHHM, J1a00paTOpUil U JJAOOPAHTCKOW KOMHAThI YI0BJIETBOPSET
TpeOoBaHusAM CaHUTApHO-IIUAEMUOIOIHUECKUX IpaBui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-
02).

OcHanienre yueOHOro KabnHera:

e I10CAJOYHBIC MECTA I10 KOJUYECTBY CTY/ECHTOB;

o pabouee MeCTO IpernoaBaTes;

e II€YATHBIE U SKPAHHO-3BYKOBbIE CPEJCTBA O0YyUEHUS;

e DJJIGKTPOHHBIC y4eOHBIC MAaTEPHAIIBI IO XUMHUH.

TexHuueckue cpencTBa 00ydeHus:

e MYJbTUMEIUNHOE 000PYTOBAHUE;

o komruiekT DVD auckoB ¢ yueOHbIMU (UIBMAMHU 110 XUMUU;

o Unrepner.

O6opynoBanue 1ab0paTopuu U paboyux MeCT JIabopaTOpPHH:

o KOMIUIEKT JJA0OPATOPHBIX CTOJIOB;

e BBITSDKHOM mIKad;

o KOMIUIEKTHI J1a0OpPAaTOpHOM MOCYyIbl, OOOpYNOBaHUS M PEAKTUBOB HA KaXKIbIH
71a00paTOPHBIM CTOJ 110 COOTBETCTBYIOIUM TEMaM;

o HaTypajbHble OOBEKTHI, MOJEIH, MPUOOPHI U HAOOPBHI I  IOCTAaHOBKHU
JIEMOHCTPAIIMOHHOI'O 3KCIIEPUMEHTA;

e BCIIOMOTATEIbHOE 000PYIOBaHNUE M HHCTPYKIIHH.

ITpu peanuzanuu padodeid nporpammsl yueoHoi aucrumiuasl OV [ 11 «Xumus» Moxer
OBITh HCITIOJIB30BaHO Mporpammuoe obecreuenue Big Blue Button (BBB), Moodle, SI-nuck.

3.2. UndopmanuonHoe odecnieyeHue 00yueHusl, NepedyeHb peKOMeH/1yeMbIX Y4eOHbIX
usaanuii, UnrepHer-pecypcoB, 10NMO0JHUTEILHON JTUTEPATYPHI

OcHoBHas nuTEeparypa:

1. Xumus. bazoBeiii yposenb. 11 kiacc: yue6nuk / O. C. I'abpuensH, cepust Beprukans —
M. Jlpoda, 2020

2. Xumus. ba3zosslif ypoBens. 10 knacc: yueOnuk / O. C. I'aGpuensn, cepus Beptukans —
M. JIpoda, 2020

3.Xumus : yueOHUK A7 cpeiHero npodeccuoHanbHoro odpasosanus / 0. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBait ; mox obmeli pemakmuert I'. H. daneera. — 2-¢
u3a., mnepepad. u  gon.— MockBa: M3parensctBo  FOpaiit, 2023.— 43lc.—
(ITpodeccronansroe obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcrt : 3NMeKTpOHHBIH //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/513073

4. CaBunkuna E.B. OOmas u Heopranmueckas xumus. B 2 Tomax. T. 1: 3akoHsl u
koHuenmuu / Casunkuna E.B., Muxaiino B.A., Kucenés KO0.M.. — Mocksa : JlaGopaTopus
3Hanuil, 2022. — 403 c. — ISBN 978-5-93208-576-9 (t.1), 978-5-93208-575-2. — TekcT :
anektpoHHbii // [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/121996.html

5. AncdunorenoBa, W.B. Xumus: yuyeOHMK U TPAKTUKyM JUISI  CPEIHETO
npodeccuonanbHoro oodpazosanus / M. B. Andunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢
U3, uctp. u g0 — Mocksa : M3garensctBo HOpaiit, 2023. — 291 c. — (IIpodeccronanbHoe
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obpaszoBanue). — ISBN 978-5-534-11719-6. — Texkct : snexkrpoHHblid // OOpazoBaTenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/513807
6. Tynukun, E. U. Xumus. B 2 4. Yactp 2. Oprannveckast XuMus : yueOHUK Il CPETHETO

npodeccuonanibHoro oobpazosanus / E. U. Tynukun. — 2-e¢ w3a., uchp. U gom. — MocCKBa :
WznatenbcrBo FOpaiit, 2023. — 197 ¢. — (IIpodeccuonansuoe odbpazoBanue). — ISBN 978-5-
534-02749-5. — Texkcr : anextpoHHsld // OOpa3oBarenbHas miatdopma HOpait [calT]. —

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

JlononHuTenpHAS IUTEPATYpA:

1. Obmas u Heopranmdeckas xumus. B 2 tomax. T. 2: Xumwms snementoB / JLIO.
Anukbeposa [u ap.].. — Mocksa : JIabopatopus 3uanuii, 2022. — 555 ¢. — ISBN 978-5-93208-
577-6 (1.2), 978-5-93208-575-2. — Texkct : anexrponssiid / [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/121998.html

2. Opranunyeckast XuMus : Metoandeckue pekomenaauuu / A.H. U3mectoeB [u np.].. —
Mocksa : U3natensckuii JJom MUCuC, 2022. — 72 ¢. — Texkcer : anexktponnsiii / [PR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/129903.html

WuTepHet-pecypcsl
www.dic.academic.ru (OHJIAHH-CIIOBAPH U SHITUKJIOTIC/IHH).
www. biorosinfo.ru (o6miecTBo 6noTexHosoros Poccun).
WWW.nano-info.ru (yueOHbIe MaTepUaIIbl O Pa3BUTUU HAHOTEXHOJIOTUN).
www.xumuk.ru (caliT o XuMun).
www. hemi. wallst. ru (OGpa3oBaTeNbHBIN CalT IS MKOJBLHUKOB «XHUMUS ).
www. chem. msu. su (OnexTpoHHas OUOIMOTEKA IO XUMHUH).
www.enauki.ru (M{HTepHET-U3AaHue sl yanuTeneil «k ECTeCTBeHHbIE HAYKH» ).
www. hvsh. ru (kypran «Xumus B mkone»). www.hij.ru (kxypHan «XuMus H

ONoa~WNE

KUZHBY).
9. www.chemistry-chemists.com (3JIEKTPOHHBIN KypHAT «XXUMHKH U XUMUS).
10. 9bC «IPRSmart»

3.3. MeTronnyeckoe ofecrieyenne o00pa3oBaTeJLHOr0 TMpouecca st 00y4eHHs
UHBAJHAO0B U JIUI C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBus opraHuzalvy U coAepkKaHWe OOy4eHHs W KOHTPOJsl 3HAHUM WHBAJIUIOB U
oOyyaromuxcst ¢ OB3 no aucuuminHe «XuUMHUS» OHNPEIENAIOTCS MPOrpaMMoil JUCHUIUIMHBL,
aJanTHPOBAHHON MPU HEOOXOAUMOCTH AJIs1 00yUEHHUs yKa3aHHBIX 00y4YarOLUXCs.

Opranuzanus o0y4eHus, TeKyIel 1 MPOMeXXyTOYHOM aTTeCTalluy CTyICHTOB-MHBAINI0B
u ctynentoB ¢ OB3 ocymecTBiseTcs ¢ y4eToM OCOOCHHOCTEH TMCUXO(PU3MUECKOTO Pa3BUTHS,
WH/IMBUYaJIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/I0POBbs TAKUX O0YUaIOIIHUXCS.

Hcxons n3 ncuxopu3nyeckoro pa3BUTHS U COCTOSIHUS 3/10POBbsI CTY/I€HTOB-MHBAJIUIOB U
cryaenToB ¢ OB3, opraHusylorcs 3aHATHUS COBMECTHO C JPYIMMH OOYYaIOUIMMHUCSH B OOIIMX
rpynmnax, HCHOJIb3YS COIMAIbHO-AaKTHUBHBIE U pe(IIEKCUBHBIE METOAbl OOY4YEHMs CO3/aHus
KOM(OPTHOTO MCUXOJIOTUYECKOT0 KJIMMaTa B CTYICHUECKON TPYIIe WIH, IPU COOTBETCTBYIOIIEM
3asBJICHUHM TaKoro o0OydYarollerocs, MO HWHAMBHIYaJbHON MporpaMMe, KOTOpas sBISETCS
MOJIUGHUIMPOBAHHBIM BapHaHTOM OCHOBHOM paloueil mporpammbl JUCHMIUIMHBL [lpu 3TOM
coJiep’KaHuEe TPOrpaMMbl JUCHUIUIMHBI HE U3MeHseTcs. V3MeHsIoTcs, Kak MpaBmiio, (Gpopmbl
00y4YeHMsI U KOHTPOJISI 3HaHUHM, 00pa30BaTeIbHbIE TEXHOJIOTHH U TUAAKTUYECKHE MaTepHaIbl.

OOyueHue CTyACHTOB-MHBAIUAOB M CTyAeHTOB ¢ OB3 Takke MOXET OCYIIECTBISATHCS
WH/IMBUYAJIHO W/WJIM C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHIA.

JlucranuronHoe  oOydeHHe  OOecreurMBaeT  BO3MOXHOCTh  KOMMYHHUKAMH  C
npernojiaBaTeseM, a TakXke C APYruMH 0OydaeMbIMH IOCPEICTBOM BeOHWHApOB (Hampumep, ¢
UCIIOJIb30BAHUEM TMPOrpaMMbl ZOOM), YTO CIOCOOCTBYET CIUIOYCHHMIO TPYIIIbI, HAMPaBIISET
y4eOHYI0 TPpYIITy Ha COBMECTHYIO paboTy, 00CyXKAeHUE, IPUHATUE TPYIIIOBOTO PELICHHUS.

B yuebHoM mporiecce uisi TOBBIIIEHUS] YPOBHSI BOCHPUATUS U MepepadOTKU yueOHOU
UH(POPMALIUU CTYACHTOB-UHBAIUIOB U CTyAeHTOB ¢ OB3 mpuMeHsIOTCS MyJIbTUMEAUNWHBIE U
CHeluali3upOBaHHbIE TEXHUYECKHE CpEeACTBa INpueMa-liepeadyn ydeOHoW uHdopMmaunuu B
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JMOCTYMHBIX (hOpMax JUis CTYACHTOB C Pa3IMYHBIMU HApYIICHUSMH, 00ECIEUHBACTCS BBHITYCK
aJTbTEPHATHBHBIX (OPMATOB TEYATHBIX MAaTepUaloOB (KPYMHBIH MPHUPT), DIESKTPOHHBIX
0o0pa3oBaTeNbHBIX pecypcoB B (¢GopMax, aJalTUPOBAHHBIX K OTPAHUYCHHSIM 3JI0OPOBBS
o0y4aromuxcsi, HaJIu4rMe He00X0JMMOr0 MaTePUATbHO-TEXHHUECKOTO OCHAIIICHHUSL.

[Toxbop u pa3paboTka yuyeOHBIX MATEPHAIOB MPOU3BOIUTCS TPEMOAABATEIEM C YIECTOM
TOTO, 4YTOOBI CTYACHTHI C HapyIICHUSMHU CllyXa Noidydald HWHGOPMAIUI0 BU3YaIbHO, C
HAPYIICHUSMH 3PCHUS — ayAHalbHO (HAIPUMEp, C HMCIOIH30BAaHUEM IMPOTrPAMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: I[lpenooasamenu, yueOnvie Kypcbl KOMOpPbIX mpebdylom om cmyOeHmos
BbINOIHEHUS ONPEOENIeHHbIX Cneyuphuieckux oeticmsull U npedCmasisiowux coooi npooiemy uiu
oeticmeue, He8bINOIHUMOE 0I5 CIYOEHMO08, UCNbIMbIBATOWUX MPYOHOCMU C NEPEOGUICEHUEM UTU
peuvto, obszausl 6 PII] yuecmsv smu ocobennocmu u npeoiaeame CMyOeHmMAaAM-UHBAIUOAM U
cmyoenmam ¢ OB3 anbmeprnamugnbie Memoovl 3aKpenieHus U3yuaemo20 mamepudaa.

Jlyia ocyiiecTBiICHHS MPOLEAYp TEKYIIEro KOHTPOJIS yCIIeBAEMOCTH U MPOMEKYTOUHON
aTTecranuu odydaromuxcst HHBaTUI0B 1 Ul ¢ OB3 (oH/ OlIeHOYHBIX CPEJICTB MO TUCIUTIIINHE,
MO3BOJIIOIINN OLEHUTH JOCTH)KEHUE UMU PE3YJIbTaTOB 00YUeHUsI M YPOBEHb CHOPMUPOBAHHOCTHU
KOMIIETCHIIMHA, MPEIYCMOTPSHHBIX YYEOHBIM IIAaHOM W pabodell MporpaMMOi JUCIUTUINHEI,
ajanTupyercs i OOYyYaroIIMXCS WMHBAIUAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
37I0pPOBbSI  C Y4YETOM WMHAMBUAYAJIbHBIX MCUXO(PU3HOJOTUYECKUX OCOOEHHOCTEH (YCTHO,
NUCbMEHHO Ha OyMmare, NMHUCbMEHHO Ha KOMIIbIOTEpe, B ¢opme TectupoBaHus u T.1.). [lpu
HEOOXOUMOCTH OOYYaIONIUMCS MPEAOCTABISICTCS JOMOJHUTEIPHOS BpPEMs IS TOATOTOBKH
OTBETa MPH MPOXOKICHUH aTTECTAIINH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

Texymuii KOHTPOJIb U OILIEHKA PEe3yJlbTaTOB OCBOEHUS AUCIMILTUHBI OCYIIECTBISETCS
npenojaBaTesieM B IPOILEcce MPOBENCHUS MPAKTUYECKUX 3aHATUN U Jab0OpaToOpHBIX padorT,
TECTUPOBAHUS, a TaKXKE BBIIOJHEHUS OOYYAIOUUMUCS  HMHAUBHUIYANbHBIX  3aJaHH.
[TpomexyTouHas arrectanus Bo B (hopMe 3aueTa ¢ OLIEHKOM.

Oomue

Monyas/Paznen/Tema Tunbl OeHOYHBIX MepPONIPUATHI
KOMIeTeHIHH

Pasnen 1. OcHOBBI CTPOEHHS BeleCTBa

OK 01 CrpoeHue aToMOB 1. Tect «CTpoeHrEe aTOMOB XMMHYECKHX 3JIEMEHTOB
XUMHYECKHX 3JIEMEHTOB U |1 IPUPOJIa XUMUYECKOU CBA3M.
IPUPOJIa XMMUUECKON 2. 3a7jauu Ha COCTaBJIEHUE XUMHUYECKUX (HOpMYIT
CBSI3U JIBYXaTOMHBIX CO€IMHEHUN (OKCHUJIOB, CYJIb(HIOB,

THJIPUJIOB U T.I1.).

3. 3agaHus Ha MCITOJIb30BAHUE XMMUYECKOM
CHMBOJIMKH M Ha3BaHWH COeTUHEHUHN 11O
HOMEHKJIATYpe MEXKIYHAPOIHOTO COI03a
TEOPETUUYECKON U IPUKIIAJHON XUMHUU U
TPUBUAIBHBIX HA3BAHHM JIST COCTABIICHUS
XUMHUYECKUX (POPMYI IBYXaTOMHBIX COSTUHEHUI
(oxcua0B, cynb(pHUI0B, THAPUIOB U T.II.) 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 XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE

C UX DJIEKTPOHHBIM CTPOEHUEM U TIOJIOKEHUEM B
MEPUOIUUECKON CHUCTEME XUMUYECKHUX DIIEMEHTOB
JI.. MeHnzaeneeBa.
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2. [IpakTryeckue 3aJjaHusl HA yCTAaHOBJIEHUE CBSI3U
MCKAY CTPOCHHUECM ATOMOB XUMUYCCKUX 3JICMCHTOB
U TIEPUOANYECKUM U3MEHEHUEM CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COCIII/IHCHI/Iﬁ B
COOTBETCTBUU C nonoxenuem [lepuoauueckoit
cUcTeMe.

3. [IpakTHKO-OPHUEHTHPOBAHHBIE TEOPETUUECKUE
3a/IaHMs] Ha XapaKTepU3aALNI0 XUMUYECKUX
a51eMeHTOB: «MeTalTn4ecke / HeMeTallTnYecKIe
CBOMCTBA, AJIEKTPOOTPULATEIILHOCTD U CPOJICTBO K
AIIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE
C UX 3JICKTPOHHBIM CTPOCHUCM U ITOJIOKCHHUEM B
MEPUOANYECKON CHCTeME XUMHUYECKUX 3JIEMEHTOB
JI.1. MennaeneeBay

Pa3nen 2. XumMnyeckne peakuun

OK 01
OK 04

THIpl XUMHUYECKUX
peaxkiun

1. 3agauu Ha cocTaBJICHUE YPABHEHHI peaKIIuii:

— COEIMHEHMS, 3aMeIlIeHUs, Pa3lI0KeHUs, 0OMEHa;
— OKHCJIUTENBHO-

BOCCTaHOBUTEJIbHBIX PEAKIUI C UCIIOJIb30BAHUEM
METO/1a AIIEKTPOHHOTO OajaHca.

2. 3ajaym Ha pacueT Macchl BElIeCcTBa WK 00bEMa
ra30B M0 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE
WK 00bEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIHH
BEILIECTB; PaCU€ThI

Macchl (00bEMa, KOJTMUecTBa BEIIECTBA) IPOAYKTOB
pEaKIMu, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH

DIIEKTPOJIUTHYECKAS
JUACCOLMALINA U MOHHBIN
o0MeH

1. 3amanus Ha coCTaBIEHHE MOJIEKYIISIPHBIX U
HMOHHBIX PEaKIHil C y4aCTHEM KUCJIOT, OCHOBAHUM U
COJIEH, YCTaHOBJIEHUE U3MEHEHMSI KUCIIOTHOCTH
cpenbl

2. JJaboparopHas paboTa "Tunsl XUMHYECKUX
peakuit"

Pazpnea 3. Ctpo

eHHe U CBOMCTBA HEOPraHu4eCKMX BeeCcTn

OK 01

Knaccudukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HEOPTaHWYECKUX BEIICCTB

1. Tect «HoMeHKIaTypa 1 Ha3BaHUE
HEOPTraHWYECKHUX BEIECTB UCXO/SI U3 UX
XUMHUYECKOHN (OPMYITBI UIIH COCTABICHUE
XUMUYECKON (hOPMYJITBI UCXOMS U3 HAa3BaHUS
BEILECTBA 110 MEXAYHAPOAHOU UM TPUBUATBHOU
HOMEHKJIAType».

2. 3ajaym Ha pacueT MaccoBO 101U (Macchl)
XUMHUYECKOTO dJIEMEHTA (COSTMHEHNS) B MOJICKYJIE
(cmecn).

3. [IpakTrueckue 3a1aHus MO KiacCupUKALNH,
HOMEHKJIAType U XUMHUYECKUM (opMyliaMm
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIaCcCOB.

4. IlpakTuyeckue 3alaHus Ha ONpeeIICHHUE
XUMHUYECKOW aKTHBHOCTH BEIIIECTB B 3aBUCUMOCTH
BHJIa XUMUYECKOH CBS3HU U THIA KPUCTALITNYECKOMN
pelIeTKH

OK 01

Dduznko-xumMuueckue

1. Tect «OCOOEHHOCTH XUMUYECKUX CBOUCTB
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OK 02

CBOMCTBA
HGOpFaHquCKHX BCIICCTB

OKCHJIOB, KUCIIOT, OCHOBaHUM, aM()OTEPHBIX
TUAPOKCUIOB U COJIEMM.

2. 3a1aHus Ha COCTaBJICHUE YPABHEHUN XUMUUYECKUX
peaKIMil C y4acTHEeM MPOCTHIX U CIOKHBIX
HEOPraHWYECKUX BELIECTB: OKCHUJIOB METAJIIOB,
HEMETAIIOB U aM()OTEPHBIX IJIEMEHTOB;
HEOPraHWYECKUX KHCIIOT, OCHOBAaHUN U aM(OTEPHBIX
TUJIPOKCHIOB, HEOPTaHUUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOWCTBA M CIIOCOOBI
MOJTYYECHUSI.

3. IIpakTUKO-OpUEHTUPOBAHHBIC TEOPETUUECKHUE
3a/laHMs Ha CBOMCTBA U MOJYyYE€HUE HEOPTraHUYECKHUX
BEIIIECTB

4. JTabopaTtopHas paborta

“ I'maponu3 coJiei 1 onpeiesIeHUe CPeibl BOJHBIX
pacTBOpoB”

Paznen 4. Ctpo

€HHe U CBOMCTBA oprannv

CCKHUX BeHICCTB

OK 01

Knaccudukanus,
CTPOCHHE U
HOMECHKJIaTypa
OpPraHMYECKHUX BEIICCTB

1. 3amanus Ha COCTaBIEHUE HA3BaHUM OPraHMYECKUX
COEMHEHUH 110 TPUBUAIIBHOW WIIM MEXIYHAPOIHOU
CHUCTEMAaTUYECKOW HOMEHKJIATYype.

2. 3aiaHus HA COCTABJICHHE MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOPMYJI OPTaHUYECKHUX BEIICCTB
OTJICTIbHBIX KJIACCOB.

3. 3ajauu Ha omnpezeneHue npocrenieil GpopmyIsl
OpPraHUYECKON MOJIEKYIIbI, UCXO/ISl U3 DIIEMEHTHOTO
cocrana (B %)

OK 01
OK 02
OK 04

CBolicTBa OPraHUYECKUX
COCIMHEHUN

1. 3amanus Ha COCTaBIEHUE YPABHEHUN XUMUYECKUX
peaxkuuii C y4acTUEM OPTraHUUYECKUX BEILECTB Ha
OCHOBaHUU UX COCTaBa U CTPOEHUSI.

2. 3aiaHus HA COCTABJICHHE YPABHEHUN XUMHUUYECKUX
peaKkuuii, WIUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA
C YYETOM MEXAHU3MOB IIPOTEKAHUS JAHHBIX pPEAKLUN
Y TEHETUYECKON CBSA3M OPraHUYECKUX BELIECTB
pa3HBIX KIACCOB.

3. PacueTHble 3a/1a4¥l 10 ypaBHEHUSM PEAKIIHL ¢
y4acTUEM OPTaHUYECKUX BEIECTB.

4. JTabopatopHnast pabota “ [lonyuenue sTuineHa u
U3y4€HHE €ro CBOMCTB."

OK 01
OK 02
OK 04

Unentuduxamms
OpPTraHUYeCKHX BEIIECTB,
UX 3Ha4YEeHUE U
IpUMEHEHNE B OBITOBOW U
MIPOM3BOICTBEHHOMN
JeSITEIbBHOCTH YeJIOBEKa

1.IIpakTHKO-OpHEHTHPOBAHHBIE 3aJJaHUS IO
COCTABJICHUIO XUMHUYECKUX PEAKIHNA C yIaCTHEM
OpPraHUYECKUX BEIIECTB, B T.4. UCIOIb3yEMBbIX JUIs
WX UACHTU(PHUKAIMA B OBITY H TPOMBIIIIICHHOCTH.
2.JIaGopatopHas pabota: “UneHtudukanus
OPraHUYECKUX COCTUHEHUN OTAEIbHBIX KJIACCOB”

Pa3nes 5. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKA
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OK 01 Xumusi B ObITY U Keiic (¢ yaerom Oynymieit mpodeccnoHaabHOM

OK 02 IIPOU3BOJCTBEHHON JESITEIBHOCTH)
OK 04 NEITEILHOCTH YelioBeKa |Bo3MOXKHBIE TEMBI KEHCOB:
OK 07 1. Be3onacHOCTb MPUMEHEHHSI CPEICTB OBITOBOM

XMMUH B ITOBCEIHEBHOM JKHU3HU

2. Bona, cBoiicTBa, 3HaUYECHHE

3. Kopposust metainoB

4, DKOJIOTHYECKHE aCIEKThI UCIIOJIL30BaHMS
YTJIEBOJIOPOIHOTO CHIPHSI.

OO01mMe KPUTEPUH OLICHKH Pe3y/IbTATOB OCBOCHHUSI Y41eOHOM IHCIUTIIHHBI

B yCTHBIX M NHMCBMEHHBIX OTBETaX CTYIEHTOB Ha MPAKTUYECKUX (CEMMHApPCKUX U
7a00paTOPHBIX) 3aHATUSAX, B COOOIICHHMSIX M JAOKJIanax, W APYyrux ¢GopMmax ayIuTOPHOH Hu
CaMOCTOSITENIbHOW paboThl, a TaKKe B TEKYIIUX KOHTPOJIbHBIX pa00Tax y4yHTBIBAIOTCS: INIyOHHA
3HAHUH, BIaJiIeHHe HeOOXOAMMBIMH YMEHHUSIMH (B 00bEME MPOTPAMMBI), JOTHYHOCT U3JIOKCHHS
MaTepuiia, BKJItoyas 000011eH s, BEIBObI, COOII0AEHNE HOPM JINTEPAaTypPHOH peyH.

OueHKY «OTJIHYHO)» 3aCIyXKUBAET CTYAEHT, TBEPJO 3HAIOLIUI MPOrpaMMHBINA MaTepHuall,
CUCTEMHO M TIpPaMOTHO W3JIararolMid ero, JAEMOHCTPUPYIOUIMII HeOoOXOIUMBIM ypOBEHb
KOMIIETEHIIUM, YETKUE, CKATble OTBETHI HA JOMOJHUTEIbHBIE BOIPOCHI, CBOOOIHO BIIaJICIOLIUI
HNOHSATHUIHBIM arnapaToM.

OneHKy «X0polI0» 3aCily’)KMBAET CTYJIEHT, IPOSBUBIINN MOJHOE 3HAHUE MTPOTrPAMMHOIO
MmarepHaia, 1eMOHCTPUPYIOLIMHA cOpMUPOBaHHBIE HA JOCTATOYHOM YPOBHE YMEHHs U HaBBIKH,
YKa3aHHbIE B IPOrpaMMe€ KOMIIETEHLUH, JTOMYCKAOMNUNA HENMPUHIUINAIBHbIE HETOYHOCTU IIpU
U3JI0’KEHUHU OTBETa Ha BOIIPOCHI.

OneHKy «yAOBJIETBOPUTEJIBbHO» 3aClly>)KUBA€T CTYACHT, OOHAPYKUBIIUN 3HAHUSI TOJIBKO
OCHOBHOI'O MaTepualla, HO HEe YCBOUBLIMH JeTalli, AONYCKAIOUIMH OMMOKHA NMPUHLIUIUAIBEHOTO
XapakTepa, JEMOHCTPUPYIOIIMKA HE 10 KOHIA C(OpPMHUPOBAHHBIE KOMIICTCHIIUH, YMEHUS
CHUCTEMaTU3UPOBAaTh MaTepHal U JieJaTh BHIBOIBI.

OneHKy «HeyI0BJeTBOPHUTEIbHO» 3aCIyKUBAaeT CTYAEHT, HE YCBOMBLIMN OCHOBHOI'O
coJiepKaHus MaTepuaia, He yMEIOUIHi cCUCTeMaTU3UpOBaTh HHPOPMALIUIO, eN1aTh HE0OXOAUMBbIE
BBIBOJIbI, YETKO M TPaMOTHO OTBEYaTh Ha 3aJaHHbIE BOMNPOCHI, AEMOHCTPUPYIOIIUN HU3ZKUI
YPOBEHb OBJIQJICHUSI HEOOXOIUMBIMU KOMITETEHLIUSIMH.

OunenuBaHue CTyIeHTA Ha 3a4eTe ¢ OLECHKOM 10 y4eOHO! ANCHHUIINHE

OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TJIyOOKO M IMPOYHO YCBOWI
IIPOrPaMMHBIM MaTepHas, UCYEPIIBIBAIOLIE, IIOCIEN0BATENBHO, YETKO U JIOTHYECKHA CTPOHHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATH TEOPHIO C MPAKTUKOW, CBOOOJHO CHpaBiseTcs ¢ 3aJadyaMy,
BOIIPOCAMM W JPYTMMH BHJaMU IPUMEHEHUs 3HAHUM, HE 3aTpyIHSETCS C OTBETOM IpHU
BUJIOU3MEHEHUM  3aJjaHUi, TNPaBUIbHO OOOCHOBBIBA€T TNPUHATOE pEIIEHUE, BiaJeeT
Pa3HOCTOPOHHUMU HABBIKAMM U IPUEMAMU BBINIOJIHEHMSI IPAKTUYECKUX 3a]1a4.

OrneHKa «X0pouIo» BHICTABIISIETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET MaTepHall, FpaMOTHO
U II0 CYIIECTBY M3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIIPOC,
MPABWJIBHO MPUMEHSET TEOPETUYECKUE TOJOKEHUSI MPU PEIIEHUH MPAKTUYECKUX BOIPOCOB U
3ajad4, BiIajieeT He0OXOIMMBIMU HABBIKAMH U IPUEMAMU UX BBITTOJIHEHHS.

OrneHka «y/A0BJIETBOPUTEIbHO» BBICTABIISAETCS CTYACHTY, €CJIM OH UMEET 3HaHUS TOJIBKO
OCHOBHOT'O MaTepuaia, HO HE YCBOWJI €ro JeTajled, AOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO
IpaBWIbHbIE (OPMYIUPOBKH, HAPYIIEHHs JIOTMUECKOH MOCIEAOBATEIbHOCTH B HW3JIOKEHUU
IpOTrPaMMHOT0 MaTepHualla, UCIIBITHIBAET 3aTPyIHEHHS IPH BHIMOJIHEHUH IPAKTUYECKUX paboT.

OneHka «HeyJI0BJeTBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HaeT
3HAYUTEIbHOM YacTM MPOrpaMMHOIO Marepuaja, JOIYyCKAaeT CYyHIeCTBEHHbIE OIIMOKH,
HEYBEPEHHO,
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ITepeyennb BONPOCOB VI MOATOTOBKH K IPOMEKYTOYHOM ATTECTAIMH
10 Y4eOHOM quCHUNInHe « XUMHS»

1. CoBpemeHHast MOZI€NIb CTPOEHUS aTOMa
2. DIeKTpoHHAas KOH(UTYpaIs aToma.
3. Knaccuduxanuss XUMAYECKUX dJIEMEHTOB (S-, p-, d-3JIeMEHTHI).
4. DneKkTpoHHas MPUPOJa XUMUYECKON CBS3H.
5. Buapl XuMu4eckoi cBsi3u (KOBaJICHTHAs, HOHHAs!, METAJUIMYECKast, BOJOPOIHAS) U CIIOCOOHI ee
00pazoBaHMs
6. [lepuonnyeckas cucrema XuMuueckux semeHToB J[.1. Menneneesa.
7. ®uznuecknii cmpich [lepuoauyeckoro 3akona /.M. Menpeneena.
8. MupoBo33peHdeckoe 1 HayuHoe 3HaueHue [lepuonuueckoro 3akona /.M. Menneneesa.
9. Knaccudukanuus ¥ TUIIBI XUMUYECKUX PEaKLUN C y4acTHEeM HEOPraHMYECKUX BEIIECTB.
10. Crenenn okuciaeHUS. Y paBHEHUS OKHCICHUS-BOCCTAaHOBICHUS. OKUCTUTENh U
BOCCTaHOBUTEb.
11. Teopus 3AEKTPOIUTUUECKON TUCCOIHAIIUN
12. DnexTpoyuThl, HEANEKTPOIUTHL. Peakiinu HOHHOTO OOMeHa.
13. TIpeamer Heopranmueckoi xumun. Kiaccuduxanus HeOpraHMUECKUX BEIIECTB.
14. OcHOBHBIE KJIACCHI CJIOXKHBIX BEIIECTB (OKCHBI, TUAPOKCUIBI, KUCIOTHI, COJIH).
15. Kpucrammdecknue n aMop(HbIC BEIIECTBA. THITBI KPUCTAIUTMYECKUX PELIETOK
16. 3aBucuMOCTh (PU3NYECKHUX CBOICTB BEIIECTBA OT TUIA KPUCTATUIMYECKONU PEIIETKH.
17. 3aBucuMOCTb XUMHUYECKON aKTUBHOCTH BELLIECTB OT BUJa XUMUYECKON CBSA3H U TUIIA
KPUCTAITNYECKON PELIETKH.
18. OO6mme pusnueckue U XUMUIECKHAE CBOMCTBA METAILIOB.
19. CnocoObl mosyuyeHus: METaJIOB
20. Kopposus meranios
21. 3HayeHHe METANIOB M HEMETAJJIOB B MPUPO/JIE U KU3HEIEATEIbHOCTH YeI0BeKa U
OpraHU3MOB
22. OOumme ¢pu3NYecKue 1 XUMHUYECKUE CBOMCTBA HEMETAJLIIOB
23. Tunmunsie cBoricTBa HemeTauioB |V-VII rpynn
24. Knaccudukanus 1 HOMEHKJIATypa COEMHEHUN HEMETAIUIOB.
25. KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B TIPUPOJIE
26. XumH4eckue CBOMCTBA OKCHUJIOB.
27. XWMHUYeCKHe CBOHCTBA THIPOKCHIOB.
28. XumHu4eckue CBOMCTBA KUCIOT.
29. XuMHUYeCKHe CBOMCTBA COJEH.
30. 3aKOHOMEpPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB.
31. 3aKOHOMEpPHOCTH B H3MEHEHHUH CBOWCTB BOJIOPOTHBIX COCTMHEHUH,
32. 3aKOHOMEpPHOCTH B U3MEHEHHUH CBOMCTB BBICIIMX OKCUIOB U THAPOKCH]IOB
33. T'eHer 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB BBICITUX OKCHJIOB W THIPOKCHIOB
34. T'eHerndeckas CBS3b MEX]Y KJacCaMU HEOPraHUYECKHX COEAMHEHUI
35. TIpenMeT opraHMYeCKON XHMMHUH.
36. OCHOBHBIE MOJIOKEHUS] TEOPUN XUMHUYECKOTO CTPOCHUSI OPraHUUECKUX coeTMHEeHn A.M.
byrtneposa.
37. W3omepus U U30MEpHI.
38. TlpuHIHMITE KIacCH(PUKAUU OPTaHMYECKUX COSTMHEHHIH.
39. MexnyHapoHas HOMEHKJIATypa ¥ MPUHIUITEI HOMEHKJIATyphl OPTraHUYECKUX COSTMHEHHH.
40. CaoiicTBa MPUPOJHBIX YIIIEBOJOPOIOB, HAXOKIACHUE B IPUPOJIE ¥ TPUMEHEHHE
41. ocoOGeHHOCTH
42. Knaccudukanuyi 1 HOMEHKIATYPbl BHYTPH KJlacca yTieBOJI0POIOB.
43. TlpenenbHbIE YTIEBOAOPOIBI
44. HenpenenbHble YIIIEBOAOPOIbI
45. Kucnopoaconepxaiiue coequHenus. Kimaccuukarms
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46.
47.
48.
49.
50.
51.
52.
53.
54.

[TpakTHveckoe NpUMEeHEHNE KUCIOPOICOACPIKAITNX COSTUHEHUHN

MpI1a Kak COJIU BBICIIUX KAPOOHOBBIX KUCIOT

A3oTcosiepKaliue coeAMHEHUs. AMUHBI.

A3oTcoepkaniue CoeIMHEHUsI. AMUHOKHCIIOTHI.

A3zoTconepxaiue coegnHeHus. benku.

['eneTrueckas CBsI3b MY KJIaCCAMH OPTaHUYCCKHX COCIUHEHHM.
BricokomonekynsipHble COeTMHEHMS (CHHTETHYECKUE U OMOJIOTHYECKH-aKTUBHBIE).
brooprannueckue coeTMHEHHUS.

[TpumeneHne u OHOJIOTHYECKAst POJIb YTIIEBOJIOB.
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