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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBPA3OBATEJIbHOM JUCIHUAILJIMHBI OYIL.07 XUMUA

1.1. MecTOo TUCHUIIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHATBHOMH 00pa30BaTeIbHOM

NMPOrpamMMbl

OO6meoOpa3oBaTenibHasg  JUCHUIUIMHA «XHUMHs» U3ydaeTcs Ha 0a30BOM YpOBHE B
00111e00pa30BaTEIbHOM IHKJIE YYEOHOTrO IJIaHa OCHOBHOW Mpo¢eCcCHOHAIBHON 00pa3oBaTEIbHOM
nporpammsel B cootBeTcTBUU ¢ PI'OC mo cnenumansaoctr 09.02.07 MHbOpMaIMOHHBIE CUCTEMBI U
nporpammupoBanue, 35.02.12 CagoBo-napkoBoe H JIaHIMa(THOE CTPOUTEIHCTBO

[Tpu peanuzamuu pabodyeii mporpaMmmsl 001e00pazoBaTenbHol yueoHoi qucuumumael OYI1.07
«XHUMHS» MOTYT OBITh HCIOJB30BaHBI Pa3IMYHbIE 0OpPA30BATEIIbHBIC TEXHOJOTHH, B TOM YHCIIE
AJIEMEHTHI TUCTAHIIMOHHBIX 00PAa30BATEIbHBIX TEXHOJIOTHUI, JIEKTPOHHOTO O0yUEHUSI.

1.2. Heab ¥ muiaHupyemble pe3yJbTAThl 0CBOEHHS JUCUMILIIUHbI:

1.2.1. Heab o61e00pa3oBaTeIbHON JUCHUTLIMHBI

®opMupoBaHUE y CTYIEHTOB MPEJCTABICHUS O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MUpa KaK OCHOBBI MPHUHSATHS PEUICHUN B JKMU3HEHHBIX M IMPOU3BOICTBEHHBIX
CUTYaIlUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpeie.

3amaun JUCHUTIIINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKUX MPOIECCOB H
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOW HAayYyHOM KApTUHBI MHpPA, B3aUMOCBA3U H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHTh YMEHHUS COCTaBISATH (DOPMYIIBI HEOPraHUYECKMX W OPraHMYECKHX BEIIECTB,
YpaBHEHUS XHUMHUECKHUX pEaKUUl, OOBICHATH HUX CMBICI, HMHTEPIPETUPOBATH PE3YyJIbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XHUMHUYECKUX HKCIEPUMEHTAIbHBIX
UCCJIEJOBAaHUM ¢ COOJIIO/IEHUEM NTpaBUil O€30IaCHOIO OOpaleHMsl ¢ BEIIECTBAMU U Ja0OPATOPHBIM
o0opynoBaHuEM;

4) pa3BUTh yYMEHHUS HCIOJB30BaTh WH(POPMAIUI0 XMMHUYECKOTO XapakTepa U3 Pa3IMYHBIX
HMCTOYHHKOB;

5) chopmupoBaTh yMEHHS IPOTHO3UPOBATH TTOCIEACTBUS CBOCH EATETFHOCTH M XUMHYECKUX
MPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;

6) cdopMUpoBaTH MOHUMAHHE 3HAYMMOCTHU JTOCTIDKCHUN XUMUYECKON HAyKHU M TEXHOJOTUM
JUTSL pa3BUTHS COIIMATILHOM U TPOU3BOJICTBEHHOMU cep.

1.2.2. Ilnanupyembie pe3yabTaTbl 0CBOEHHs 00111€00pa30BaATEeIbHON JMCUMILIUHBI B
coorBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO. Ocoboe 3HaYCHUE TUCITUTUIMHA
uMeeT Npu GOPMHUPOBAHUH U PA3BUTHH OOITUX KOMIIETSHITUI



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 MMapaMeTPhl
Y KPUTEPUU UX JOCTUKECHUS;

- BBIBIATH 3aKOHOMEPHOCTH M NPOTUBOPEUYUS B
paccMaTpuBACMBIX SABJICHUAX,

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

- pasBuUBaTb KPCAaTHUBHOC MLIIJICHUEC IIPpU PECHICHUN
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 | 3JIEKTPOOTPUIIATEILHOCTh, 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 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 MIPEIMETOB;

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

! 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-HCCIICIOBATEILCKON U
MPOCKTHON JIESTEIbHOCTH, HABBIKAMU Pa3peIlCHUs
mpooIeMm;

- BBIBIATH NPUYUHHO-CICACTBEHHBIC CBS3H U
aKTyaJIu3UpOBaTh 3aJlady, BBIJBUTATh THIIOTE3y €€
pellicHHs, HAXOJHWTh ApTyMEHTHI JJISl JIOKa3aTelnbCTBa
CBOMX YTBEPXJICHUH, 3a]1aBaTh apaMEeTPhl U KPUTCPUH

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 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 KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH 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 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 HHPOPMAITOHHOI
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 U BOOOpaKeHHE, OBITh HHUIINATHBHBIM
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>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;

- pacHIMpEHHUE ONBITA JESATENBHOCTU HKOJIOTHUYECKOU
HaIpaBJIEHHOCTH;

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

HeOIaronpuaTHbIE
HPEAIPUHAMAEMBIX

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

- YMeTh COOJIIOaTh MPaBUiIa IKOJOTHUECKHU 11eJICCO00Pa3HOro MOBEJACHUS 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 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 26
MPAKTUYECKHUE 3aHSITUS 4
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




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 U NPAKTHYECKHEe 3aHITHS, IPUKJIATHON MOTYJIb qacoB KOMIIETeHIIM U
| cemecTp 34
PA3JAEJI 1. OCHOBBI CTPOEHHSA BEHLIECTBA
OcCHOBHOE cO/Iep:KaHue
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
CrpoeHue aToMOB Jlekumsi, TeOpeTHYECKUE 3AHATHUS 2
XUMHAYECKUX CoBpeMeHHast MOJieNb CTpoeHus aroMa. CUMBOJIMYECKUM S3bIK XUMUU. XUMUYECKUN JIEMEHT. 2
SJIEMEHTOB U NIPUPOJA | DnekTpoHHAs! XUMUYECKOU KoHuUrypauus aroma. Knaccupukanus XuMHUECKUX dJIEMEHTOB (S-, p-
XMMHYECKOU CBA3H | | -31eMeHTHI). BaeHTHBIE 271eKTPOHEI. BaneHTHOCTE. DIeKTPOHHAS IPUPOIA XUMHUYECKOH CBS3N.
DNEeKTPOOTPUIIATEILHOCTh.  BUABI XUMHUUYECKO CBSI3U (KOBaJIGHTHAs, HOHHAS, METaJNINYeCKasl,
BOJZIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
Tema 1.2. Jleknus, TeopeTnyecKkue 3aHATHS 2 OK 01
[lepnonnueckuit [Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. MenaeneeBa. ®U3nyuecKuii CMbICIT 2 OK 02
3aKOH U Ta0auma [Tepuoanueckoro 3akona J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX
. U. MenneneeBa | aneMeHTOB, 00pa3yeMbIX UMH IPOCTBIX W CIIOKHBIX BEIICCTB B COOTBETCTBUU C IOJIOKCHUEM
XUMHUYeCcKoro snemeHTa B Ilepuonnueckoil cucremMe. MuUpoBO33peHUYECKOE U HAyYHOE 3HAYEHUE
[Tepuonnueckoro 3akona .M. Menneneesa. [lpornosst .M. MengeneeBa. OTKpBITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
[IpakTrueckue 3a1aHus HA YCTAHOBIICHUE CBSI3M MEXKIY CTPOSHHUEM aTOMOB XUMHUECKHUX JJIEMEHTOB
Y NEPUOJNYECKUM U3MEHEHUEM CBOMCTB XUMHUECKHUX AJIIEMEHTOB U UX COEIMHEHUI B COOTBETCTBUU
¢ moJiokeHueM lleproanyecKkoi CUCTEMBI.
PA3ZJIEJ 2. XUMNYECKHUE PEAKIINU
1 Conep:xaHue yueOHOro MaTepuaJa 2 OK 01
Tema 2.1. Jleknus, TeopeTuyecKue 3aHATHS 2




Tunel xumudeckux | Knaccupukanus W TUNBI XMMHYECKMX pPEaKIMM C y4acTHEM HEOPraHWYEeCKUX BEIIECTB. 2
peakuuii CocraBiieHre ypaBHEHUN PeaKkIuil COSIMHECHHMS, Pa3JI0KEHUS, 3aMEIICHUs, 0OOMEHa, B T.4. PEAKIIHiA
TOpEHHUs], OKHCICHUS-BOCCTAHOBJICHUSA. YPaBHECHHUsI OKHUCJICHHSI-BOCCTaHOBIIeHHs. CTeneHb
okucieHusi. OKUCIUTENIb M BOCCTaHOBUTENh. (COCTaBIIEHHME M YpPaBHUBAHUE OKHUCIHUTEIIBHO-
BOCCTAHOBUTEIBHBIX  pPEAKIUN METOI0M 3JICKTPOHHOTO Oananca. OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJBHBIE PEAKLMU B MPUPOJIE, MPOU3BOJICTBEHHBIX IMPOIECCaX U JKU3HEACATEIHLHOCTH
opranu3moB. KoimdecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIEC KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH
U pacyeThl MO ypaBHEHUSIM XHMMHMUYECKHX peakiui. Moib Kak €IMHUIA KOJIMYECTBAa BEIECTBA.
Momsipaast Macca. 3aKOHBI COXPaHEHHSI MAacChl M SHEPruu. 3akoH ABorajapo. MossipHbld 00beM
ra3oB. OTHOcCUTENbHAS IUIOTHOCTh Ta30B. PacueThl MO ypaBHEHHSIM XUMHUYECKUX PEAKIUU C
MCIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbBIE YCIIOBHS ) Fa30B, KOJMYECTBA BENIECTBA
Tema 2.2. Conep:xanue yueOHOro MaTepuaJa 4 OK 01
DIEKTPOIMTHYECKAs Jleknus, TeopeTH4ecKue 3aHATHS 2 OK 04
AucconHanui u Teopust >IEKTPONUTHYUECKON aucconuanuu. HOHBI. DIEKTPOIMTHI, HEMIEKTPOIMTHL Peakuuu 2
MOHHbIA 0OMeH HOHHOTO 0OOMeHa.
CocraBiieHre peakiyii HOHHOr0 0OMEHa yTeM COCTaBIECHUS UX IMOJIHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHUN. KHCIIOTHO-OCHOBHBIE peaKIuu. 3a/laHus Ha COCTaBJICHUE MOHHBIX YPAaBHEHUM
peaKkuuid.
JlaGopaTopHas padora. 2
THUIIBI XUMHUECKUX PEAKLIUM. 2
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 0OPa3yIOLIMXCSl BEIIECTB) U
MPU3HAKOB XUMHUUYECKUX peakuuid. [IpoBeneHue peakiuit HOHHOTO OOMeHa, OoTpeeeHNue Cpebl
BOJIHBIX PAaCTBOPOB. 3a/IaHUSI HA COCTABJICHHE UOHHBIX YPaBHEHUH peakIuii
PA3JIEJI 3. CTPOEHUE U CBOMICTBA HEOPTAHUYECKHWX BEIIIECTB 4
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJa 2 OK 01
Knacendpukanmus, Jlekumsi, TeopeTHYECKUE 3AHATHS 2 OK 02
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HOMEHKJIaTypa 1
CTPOCHHE
HEOPTraHUYECKHUX
BEIIECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHuueckux BemiecTB. I[IpocTeie u
cioXHbIe BeecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCUIBI, TUIPOKCUIbI, KUCIOTHI, COJIN).
B3aumocBsI3p HEOpraHMUYECKUX BEIIEeCTB. ATperaTHble COCTOSIHUS BellecTBa. Kpucramimueckue u
amMop¢HbIe BemiecTBa. THIBI KPUCTALIMYECKHX PEIICTOK (aTOMHAs, MOJICKYJSpHAs, HOHHAs,
MeTaJsIn4eckasi). 3aBUCUMOCTb (DU3UYECKUX CBOMCTB BEIIECTBA OT THUINA KPUCTALIMUECKOMN
pemeTku. 3aBUCUMOCTh XUMHUYECKONM aKTMBHOCTH BEIIECTB OT BUJA XUMHUUYECKOW CBSI3M U THUIIA
KpucTaymuueckon pemetku. [Ipuunnel MHOrooOpasus BemiecTB. HomeHkIaTypa HeopraHM4ecKux
BEIIECTB: HA3BAaHUE BEIIECTBA UCXOIS U3 UX XUMHUECKON (POPMYJIIBI MU COCTABICHHE XUMUIECKON
dbopMynbl ucxoas W3 Ha3BaHuA BemlecTBa no MexayHaponHoit (MHOITAK) wnu TpuBuanbHOI
HOMEHKJIaType. PemieHne mnpakTUYecKuX 3aaHuil 1O KiIaccu(UKalMu, HOMEHKIAType |
XUMHYECKUM (pOopMyiaM HEOpTraHMYECKHUX BEIIECTB Pa3IMUHbIX KIacCOB (yrapHbIi ra3, yriIeKUuCIbIi
ra3, aMMHaK, TallleHas M3BECTh, HEralleHas HM3BECTb, MHUTHhEBAs COAa W APYTHX): Ha3bIBaTh W
COCTaBJIATh (DOPMYIIBI XUMHYECKHX BEILECTB, ONMPEALNIATh MPUHAICKHOCTh K Kiaccy. McTouHuku
XuMHYecKkoi mHpopmammu (cpeacTB MaccoBoi mH(OpMaruu, cetb MuTepHeT n apyrue). [lonck
nH(OpMAaIIUY IO HAa3BaHUSIM, UACHTHU(PHUKATOpAM, CTPYKTYPHBIM (opMyiaMm

Tema 3.2.
DuU3NKO-XUMHYECKUE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepuaJia

JIeKlll/Iﬂ, TCOPETHYECCKUEC 3aHATUSA

N

Mertasmnel. O6mue puzndeckrue 1 XMMUIeckue cBoiicTBa MeTayuioB. CriocoObl MomydeHus. 3HaueHne
METAJUIOB ¥ HEMETAJUIOB B MPHPOJIE U JKU3HEACATEIEHOCTH YeIOBeKa W opraHu3mMoB. Kopposus
METAJUIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmme ¢u3uyeckne U XUMUYECKHE CBOMCTBA HEMETAIOB. THIHWYHBIE CBOWMCTBA
HemetaioB |IV-VII rpynn. Knaccudukanus u HOMEHKIAaTypa COEJUHEHHH HEMETauIoB.
KpyroBopoTbl OMOTEHHBIX DJIEMEHTOB B MPHPOJIE.

XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHUIOB, TMAPOKCHUIIOB,
KHCJIOT, COJIe u JAp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOIOPOIHBIX
COEJIMHEHUH, BBICIINX OKCHUJIOB U TUAPOKCH]IOB

CocraBieHre YpaBHEHUH XUMHUECKUX PEAKIIUH C YIaCTHEM MTPOCTHIX U CIIOKHBIX HEOPTAHUIECKUX
BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCUJOB METAJIJIOB, HEMETAJIOB M aM(OTEpHBIX >JIEMEHTOB;
HEOPTaHWYECKUX KHCJIOT, OCHOBAaHMA W aM(pOTEPHBIX THUIPOKCHIIOB;, HEOPTaHWYECKHX COJICH,
XapaKTepU3yIOIUX UX CBOMCTBA. PelieHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aTaHUI
Ha CBOICTBa, COCTaB, IMOJydeHHE W O€30TMacHOE WCIIONb30BaHUE BaXHEUIIMX HEOPTaHWYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOM JIeATEIIbHOCTH YeIOBEKa

OK 01
OK 02

PA3JEJ 4. CTPOEHUE U CBOMCTBA OPTAHMYECKHUX BEIIECTB
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Tema 4.1. Conep:kanue y4eOHOIro MaTepuaa 4 OK 01
Knaccudurarms, Jlekumsi, TeOpeTHYCCKUE 3AHATHUS 4
CTPOCHHE 1 [MosiBIIEHUE ¥ pa3BUTHE OPTAaHUYECKON XUMHU KaK HayKu. IIpeaMeT opranuueckoil xuMuu. Mecto 2
HOMCHKJIaTypa Y OPraHUYECKUX 3HAYEHHE OPTAaHUYECKON XHUMHHU B CHCTEME €CTECTBEHHBIX HAYK.
OpraHHICCKUX BELIECTB XMMHUUECKOE CTPOEHHE KaK IOPANOK COEIUMHEHMS aTOMOB B MOJEKYNIE COIIAacHO HX
BCLICCTB BaJICHTHOCTH. OCHOBHBIC MOJIOKEHUSI TEOPHH XUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX COCTMHCHUI
A.M. bytnepoBa. YriepoiHblid CKEIET OPraHMuYeCKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB
OT XUMUYECKOTO CTPOSHHs MoJIeKyll. M3omepus u uzomepsl. [loHsaTHe 0 QyHKIIMOHATEHON TPYIIIE.
Panukan. [IpuHIKIBI KIACCH(DUKALMHA OPTaHUYECKUX COETUHEHMIA.
MexayHapomHass HOMEHKIATypa M IIPUHLMIBI HOMEHKIATYPHl OPraHMYECKMX COEIUHEHHMI.
[TonsTre 06 a30TCOAEPIKAIINX COEAUHEHUAX, OUOJIOMMYECKH aKTHBHBIX BEINECTBaX (yrieBOJax,
KUpax, OenKax ¥ Jp.), BEICOKOMOJIEKYISPHBIX COEIMHEHUSX (MOHOMED, IOIMMEDP, CTPYKTYPHOE
3BEHO)
HoMeHKIaTypa OpraHuueCKUX COEAUHEHHI OTAENbHbIX KJIaCCOB (HACHILIEHHbIE, HEHACBIIICHHBIE 1 2
apOMATHYECKUE YIIIEBOAOPOIbI, CIIMPTHI, (DEHOJIBI, albIErHIbl, KETOHBI, KAPOOHOBLIE KUCIOTHI
ap.) CocTaBlieHUE TIOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYeCKHX BEIECTB
OTJETBHBIX KIIACCOB, UCIONb3Ys X HA3BAHUS 10 CUCTEMATHYECKOM U TPUBHAIBHON HOMEHKIIATYPE
(oTuneH, anetwieH, raMUepuH (EHON, (OPMAaNbAETU, YKCYCHAs KHCIOTA, TIIMIUH). Pacuers
HpocTeiIei GopMyIbl OPraHUYECKON MOJIEKYIIBI, HCXO/Is U3 2JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. Coaep:xaHue yueOHOro MaTepuaJa 8 OK 01
CsoiicTa Jleknusi, TeopeTHYecKue 3aHATHH 6 OK 02
OpTaHHHCCKUX DU3MKO-XUMUYECKUE — CBONCTBA OPraHMYECKHX COEAMHEHHHN OTAENbHBIX — KJIACCOB 2 OK 04
COEIMHEHHH

(ocobenHOCTH KilaccU(UKALMK U HOMEHKIIATypbl BHYTPHU KJlacca; TOMOJIOTHYECKHH psl v o01mas
¢bopmyna; nzomepusi; pU3NUECKUE CBONCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTYUEHUS ):

— TpeeNbHBIE YTIIEBOOPOIBI (aJIKaHBI M IUKIIOATKAHbI). ['opeHre MeTaHa Kak OJIuH W3
OCHOBHBIX UCTOYHHKOB TEIUIa B IPOMBIIIJICHHOCTH U ObITY. CBOHCTBA MIPUPOTHBIX
YIII€BOJOPOAOB, HAXOXKICHUE B IPUPOJIE M TPUMEHEHHE AJIKAHOB;

— Hernpe/iebHble (AIKSHbI, ATKUHBI U aJIKaJJUeHbl) U apOMaTHUECKUE YTIeBOA0PObl. [ opeHue
alleTUJICHA KaK UCTOYHUK BHICOKOTEMIIEPATYPHOTO IIAMEHH /ISl CBAPKU M PE3KU METaJIOB
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Kucnopoaconepxamue coeiruHeHus (COMPTHI U (PeHOIIbI, KAPOOHOBBIE KUCIOTHI U 3PUPHL,
aJIbJIETUJIbl U KETOHBI, XKUPBI, yrieBosl). [[pakTnueckoe npuMeHeHne 3TUIEHIIMKOJIA,
rauiepuHa, ¢penona. [lpumenenne popmanpaerusa, aneTaabieruia, yKCycHoOl KUciaoTel. Mbuia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOIOIIE CBOMCTBA MbLIA

I'enernyeckas CBSA3b MEXKIY KJIaCCAMH OPraHUYECKUX COCIUHEHUN

A3oTcozepKale COeAMHEHUs (AMUHBI 1 AMUHOKHCIIOTBI, OCJIKH).

BeicokomornekynsipHble COeTMHEHUS (CHHTETUYECKUE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMED,
HOJMMED, CTPYKTYypHOE 3BeHO. [lomnmMepu3arust 3TuaeHa Kak OCHOBHOE HAalpaBJICHUE €r0
UCIIOJIb30BAHMSL.

HpaKaneCRoe 3aHATHE

CBolicTBa OpPraHUYECKUX COEAMHEHUH OTJIENbHBIX KJIACCOB (TPUBUAIbHAS U MEXKIyHapOaHAs
HOMEHKJIATypa, XUMHUYECKHE CBOICTBa, CIOCOOBI IONYy4eHHUs): IMpelesibHble (aJKaHbl U
LUKJIOAJIKAHbI ), HEMIpeiebHbIE (AJIKEHbI, AJIKUHBI U aJKaJAUEHbI) U ApOMATUYECKUE YTIIEBOJOPO/IbI,
CIUPTHI U (PEeHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, AIbJIETUIbl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3aJaHUsI HA COCTABJICHUE YPAaBHEHUIN XMMHUECKUX PEAKIUH C
y4acTHEM OPraHUYECKUX BELECTB HA OCHOBAHUH UX COCTaBa U CTPOEHUS

I'enernueckas cBA3b Mex1y yrieBogopogamu CocTaBleHHME CXeM peakiuil (B TOM 4YHUCIE IO
NPE/UIOKEHHBIM ~ IIEMOYKaM  TPEeBpalleHui), XapakTepU3YIOIIUX  XHMHYECKHE CBOWCTBa
OpPraHMYECKHUX COEJMHEHUN OTHAEIbHBIX KJIACCOB, CIOCOObI UX TOJIY4YEHUS W Ha3BaHUE
OPraHMYECKUX COEAMHEHMH 10 TPHUBHAIBHOM WM MEXKAYHAapOAHOW CHCTEMATHYECKOU
HOMEHKJIATYpE.

Pemenne mnpakTUKO-OPHUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUi Ha CBOMCTBA OpPraHMYECKHX
COEJIMHEHMI OTJENbHBIX KJIACCOB

Tema 4.3.
Nnentuduxarus

Conep:xanue yueOHOro MaTepuaJa

JIeKlll/Iﬂ, TCOPETHYECCKUEC 3aHATUSA

15




OpraHUYECKHUX buooprannueckue coeauHenus. llpuMenenue u Ouonornyeckas poib yrieBoAoB. OKHUCIIEHUE 2 OK 01
BEIIECTB, UX 3HAYCHHUE | YTJICBOJOB- HCTOYHUK OJHEPIHHM JKUBBIX OpraHu3MoB. OOIacTH TPUMEHEHUS aMHHOKHCIIOT. OK 02
Y IPUMEHEHUE B [IpeBpamenuss 6enkoB nuimu B opranuzMe. buonormueckue ¢yHkiuu OenkoB. buonorumueckue OK 04
OBITOBOM U ¢byHKIMK XUpOB. Pob oprannyeckoil XMMUM B peICHUH MTPOOIIEM MUIIEBOI 0€301MacHOCTH
pOU3BOJACTBEHHONW | Poib opraHmyeckoil XMMUU B pEIICHUU MPOOJIeM SHEpreTHUecKoi 0e30macHOCTH, B Pa3BUTUU
NEATEIIbBHOCTH MEIULUHBI, CO3/IaHUM HOBBIX MAaTEPHAIOB, HOBBIX MCTOYHUKOB HHEPruu (aJIbTepHATHUBHbBIC
YeJI0BEeKa. UCTOYHUKU 3Hepruun).OmacHOCTh BO3JCHCTBHS Ha KMBbIE OPraHW3Mbl OPraHMYECKHX BEIECTB
OTIENBHBIX KJIACCOB (YIJIEBOJIOPOJBI, CHHMPTHI, (PEHOJBI, XJIOPOPTaHUYECKUE TPOU3BOJIHBIC,
QJIBJICTHJIBI U JIP.), CMBICJI TTOKA3aTeNsl MPeAesIbHO TOMYCTUMOM KOHIIEHTPAIlUU
JlabopaTopnas padora. 2
Wnentudukanus opraHn4ecKux COeAMHEHUN OTJENIbHBIX KIIACCOB 2
Wnentudukaius OpraHndecKuX COSTMHECHUN OTICIIBHBIX KIIACCOB (HA MPUMEPE ajlbJICTHIOB,
Kpaxmala, YKCYCHOU KHCIIOTHI, OEJIKOB U T.II.) C UCIOIb30BAaHUEM UX (UZUKO-XUMHUECKUX
CBOWCTB M XapaKTEPHBIX KaUeCTBEHHBIX peakuuil. JleHaTypanus Oenka npu HarpeBaHuu. L[BeTHbIe
peakiuu OEIKOB.
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEePKAHUE MPUKJIATHOTO MOAYJIA)
PA3JIEJI 5. XUMUSA B BBITY U MTPOU3BOJCTBEHHOM AESTEJIBbHOCTH YEJIOBEKA
Conep:xanue yueOHOro MaTepuaJa 4 OK 01
Jleknusi, TeopeTHYecKue 3aHATHS 2 OK 02
Hoseimme poctukeHus XUMHYECKOM HAyKW M XUMHUYECKOM TEXHOJOTMU. Ponb xXumuu B 2 OK 04
Tema 5.1 00ecreYeHnr KOJIOTMYECKOM, SJHEPTeTUYECKOW U MUIIEBONW 0€30MacHOCTH, Pa3BUTHH MEIUIUHBI. OK 07
Xumus B ObITY 1 [IpaBuia moucka W aHaIM3a XUMUYECKOW HMH(POpPMAIMKN U3 Pa3IUYHBIX UCTOYHHKOB (HAay4yHas W
MIpou3BO ,Z[CTBCHHOP'I yqe6H0-Haquasi JUTCparypa, Cp€acTrBa MaccoBOH I/IH(i)OpMaHI/II/I, CETh I/IHTepHeT)
NeSATeTLHOCTH [Touck u aHanu3 KeCOB 0 MPUMEHEHUH XMMHUYECKUX BEIECTB M TEXHOJOTHH ¢ ydyeToM Oymymieit
YyeJoBeKa npodeccnoHabHOM JEATEeIbHOCTH IO TeMaM: CHUHTETHMUYECKHE MOIOLIME CpEeACTBa, METaJUIbl,
pacTBOPBI, TPUPOAHBIE UCTOYHUKHU YTIEBOAOPOJIOB.
IIpakTnyeckoe 3ansTHE 2
3ammra: [IpencraBnenue pe3ynbTaToB pelieHUsI KEMCOB B (popMe MUHH-IOKJIAJIA C Mpe3eHTaIuen 2
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 HWnrepner.

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. UndopmannonHoe obecrieuenne 00y4eHus, nepevyeHb peKOMeHyeMbIX 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. bazosblif ypoBens. 10 knacc: yueOnuk / O. C. I'abpuensn, cepus Beptukanp —
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
3Hanuii, 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. baOkos, 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 :
WznatenscrBo FOpaiit, 2023. — 197 ¢. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-
534-02749-5. — Texkcr : anextpoHHsld // OOpa3oBarenbHas miatdopma HOpait [calT]. —

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

JlononHuTEeNbHAS 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 (xypHan «XuMus H

ONoa~WNE

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

3.3. MeTronnyeckoe ofecrnieuenne o00pa3oBaTeJbLHOr0 TMpouecca st 00y4YeHHs
HHBAJM/IO0B H JIUI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbS

VYcnoBus opraHuzaldyd U coAepkKaHHe OOy4eHHs W KOHTPOJsSl 3HAHUN WHBAJIUIOB U
oOyuaromuxcst ¢ OB3 mo gucuuminuHe «XUMHS» ONPEAENSIOTCS MPOrpaMMO AUCIMILTUHBL,
aJanTHPOBAHHON MPU HEOOXOAUMOCTH AJIs1 00yUEHHUs yKa3aHHBIX 00y4YaroLUXCs.

Opranuzaiiys o0yueHus, TeKYyIIEH U MPOMEKYTOYHON aTTeCTalluy CTYJACHTOB-UHBATHIOB
u ctyneHtoB ¢ OB3 ocymecTBiseTcs ¢ y4eTOM OCOOCHHOCTEH TMCUXO(PU3MUECKOTO Pa3BUTHS,
WHAUBUAYAIbHBIX BOZMOKHOCTEHN M COCTOSIHUS 3[I0POBBS TAKUX 00YJAIOIINXCS.

Hcxons n3 ncuxopu3nyeckoro pa3BUTHS U COCTOSIHUS 3/10POBbsI CTY/I€HTOB-MHBAJIUIOB U
cryaenToB ¢ OB3, opranusyrorcs 3aHATHUS COBMECTHO C JAPYIMMH OOYYaOUIMMHUCSA B OOIIMX
rpynmnax, HCHOJIb3YyS COIMAIbHO-AaKTHUBHBIE U pe(IIEKCUBHBIE METOAbl OOY4YEHMs CO3/aHus
KOM(OPTHOTO MCUXOJIOTUYECKOT0 KJIMMaTa B CTYICHUECKON TPYIIE WIH, IPU COOTBETCTBYIOIIEM
3asBJICHUHM TaKOro 0OydYarollerocs, MO HWHAMBHIYaJbHON IporpaMMe, KOTOpas sBISETCS
MOJU(UIIMPOBAHHBIM BapUAaHTOM OCHOBHOHM paboueil mporpaMMbl AUCHUILUIUHBEL [lpu 3TOM
coJiep’KaHuEe TPOrpaMMbl JUCIHUIUIMHBI HE U3MeHseTcs. M3MeHsioTcs, Kak MpaBmiio, (Gpopmbl
0o0ydeHUs U KOHTPOJIA 3HAHUM, 00pa30BaTeNbHbIC TEXHOJIOTHH U JUIAKTHUECKHUE MAaTEPUAITHI.

OOyueHue CTyACHTOB-MHBAIUAOB M CTyAeHTOB ¢ OB3 Takke MOXET OCYIIECTBISATHCS
WHAWBUAYAILHO W/WIIY C MPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTUH.

JlucraHuronHoe  oOydeHHe  OOecreurMBaeT  BO3MOXHOCTh  KOMMYHHUKAMM  C
npernojiaBaTeseM, a Takke C APYruMH 0OydaeMbIMH IOCPEICTBOM BeOHWHApOB (Hampumep, C
UCIIOJIb30BAHUEM MPOrpaMMbl ZOOM), YTO CIOCOOCTBYET CIUIOYCHHUIO TPYIIIbI, HAMPaBIISET
y4eOHYI0 TPpYIIy Ha COBMECTHYIO paboTy, 00CyXAeHUE, IPUHATUE TPYIIIOBOTO PELICHHUS.
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B yueGHOM mporiecce Ui MOBBILICHUS YPOBHSI BOCHPHUATUS U NEpepabOTKH y4eOHOM
nH(pOpMaIUK CTYACHTOB-UHBAIUAOB M CTyneHTOB ¢ OB3 mpuMeHSIOTCS MyJIbTUMEIUHHBIE U
CHEeLMATU3UPOBAHHBIE TEXHHUUYECKUE CpEICTBA IpHeMa-liepeaayn ydeOHOM wuHpopManuu B
JOCTYIHBIX (hopMax Ui CTYJIEHTOB C Pa3IMYHBIMH HApYIICHUSIMH, OOECICUUBACTCS BBITYCK
ATBTEPHATUBHBIX (OPMATOB TIEUYATHBIX MAaTEePUAIOB (KPYHmHBIA MpUDT), SIEKTPOHHBIX
00pa3oBaTeNbHBIX pPEeCcypcoB B (¢GopMax, aJalNTHPOBAHHBIX K OIPaHUYCHUSM 370POBbS
00yJaromuxcsi, HAIM4YUe HeOOXOIUMOT0 MaTePHATIHLHO-TEXHIUECKOTO OCHAIICHUSI.

[TonGop u pa3paboTka y4yeOHBIX MaTEpPHaIOB MPOU3BOIUTCS MPENOIABATEIEM C yIETOM
TOTO, YTOOBI CTYAEHTHI C HapyIIEHUSMH ClIyXa IMOJydald HHGOPMAIMIO BU3YaJIbHO, C
HApPYIICHUSMUA 3PCHHS — ayIUaIbHO (HAIpUMEp, C UCIOJIb30BAHUEM IMPOrPaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: I[lpenooasamenu, yueOuvie Kypcbl KOMOPbIX mpebyiom om cmyoeHmos
8bINOIHEHUS ONPEOeIeHHbIX CheyUpuuecKux 0etlcmeutl u npeocmagisiowux coool npooaiemy uiu
Oeticmaue, He8bINOJHUMOE OJisi CIYOEHNO08, UCNbIMbLEBAIOWUX MPYOHOCHU C NePeOBUICEHUEM UTU
peuvto, obsazanvl 6 PII/] yuecmv smu ocobennocmu u npeonazamv CmyOeHMamM-uH8AIUOAM U
cmyoenmam ¢ OB3 anbmepnamusnvie MemoOobvl 3aKpenieHus u3yiaemoeo Mamepuaid.

JUisi OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TPOMEKYTOUHOH
aTTectanuu odydaromuxcst uHBanuaoB 1 aul ¢ OB3 (oH OlleHOUHBIX CPECTB MO TUCIUIIIIMHE,
MO3BOJISIOIINHN OIIEHUTH JIOCTHKEHHE MU PE3YIIbTaTOB O0YUCHHUS U YPOBEHb CHOPMHUPOBAHHOCTH
KOMIICTEHIIMI, TPEAYCMOTPEHHBIX YYE€OHBIM IUIAHOM M paboueill mporpaMMol AMCHIUIUIMHBI,
aIanTUPYeTCss Uil OOYYalolMXCs WHBAIMJIOB M JIMI C OTPAHWYCHHBIMH BO3MOKHOCTSIMHU
3I0POBbSI C y4YETOM WHAMBUIYAIBHBIX ICUXO(PHU3UOJOTHUECKUX OCOOCHHOCTEH (YCTHO,
NUCHbMEHHO Ha Oymare, MMCHBMEHHO Ha KOMIIbIOTEpE, B (GopMe TecTHpoBaHus H T.1.). llpm
HEOOXOJMMOCTH OOYYAIONIMMCSl TPEIOCTABISICTCS JIOMOJIHUTENILHOEC BpPEMs Ui TOATOTOBKU
OTBETA MPH MPOXOKICHIH ATTECTAIHH.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUITIJIMHBbI

Texkymmii KOHTPOJIb M OLEHKA PE3YJIbTAaTOB OCBOEHUS TUCLUIUIMHBI OCYILECTBISAETCS
npernojiaBaTesieM B Mpolecce MPOBEIEHUS MPAKTUYECKUX 3aHATHH M Ja00opaTOpHBIX padoT,
TECTUPOBAHUS, a TakKXKe BBIIOJHEHUS OOYy4YaIOUMMHUCS  WMHAMBHUIYAJbHBIX  3aJaHMil.
ITpomesxyTouHas arrecranus Bo 2 cemectpe B (hopMe nupdepeHInpoBaHHOTO 3a4eTa.

Oomue

Mopnyas/Paznen/Tema THbl OHEHOYHBIX MEPONPUATHI
KOMIIETCHIIUH

Paspnen 1. OcHOBBI CTPOEHMS BeleCTBA

OK 01 CrtpoeHue aToMOB 1. Tect «CTpoeHue aTOMOB XUMUYECKUX JIEMEHTOB
XUMHUYECKHX 3JIEMEHTOB U |U MPUPOJIa XUMUUECKOH CBAZM.
pUpoaa XUMUYECKOMN 2. 3agaun Ha COCTaBIIEHNE XUMUYECKUX (HOPMYIT
CBSI3U JIByXaTOMHBIX CO€JUHEHUH (OKCUI0B, CYIb(pUIO0B,

TUAPUIOB U T.I1.).

3. 3ajaHus Ha UCIIOJIB30BAHUE XMMHUECKON
CHUMBOJIMKH U Ha3BaHUW COEAMHEHUH 110
HOMEHKJIAType MEXKIYHAPOIHOI'O COI03a
TEOPETHYECKON U NMPUKIIATHON XUMHH U
TPUBHUAIIBHBIX HA3BAHUW JUUIS1 COCTABIICHUS
XUMHUYECKHUX (OPMYJI ABYXaTOMHBIX COEIMHEHUN
(oxcu0B, cynb(hUA0B, THAPUAOB U T.I1.) U APYTUX
HEOPraHWYECKUX COEIMHEHHMM OTIEIbHBIX KJIACCOB

OK 01 [Mepuoanueckuii 3akoH U | 1. Tect «Merammueckue / HeMeTaJUTMUECKUE
OK 02 tabmuma J[.U. CBOMCTBA, AJIEKTPOOTPHUIIATEIIHHOCTD U CPOJICTBO K
Menneneena ANEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE
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C UX DJIEKTPOHHBIM CTPOEHUEM U TOJIOKEHHUEM B
MEPUOJNYECKON CUCTEME XUMUYECKUX DJIEMEHTOB
J.. MenaeneeBay.

2. IlpakTyeckue 3a/lanus Ha YCTAaHOBJICHHUE CBSI3U
MEXK]ly CTPOCHUEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB
Y MIEPUOINYECKUM U3MEHEHUEM CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX COCIUHCHHUU B
COOTBETCTBUHU C NOJIOKeHUEM [lepronnueckon
CHCTEME.

3. [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKHUE
3a/laHUs Ha XapaKTEePU3aIui0 XUMHUYECKUX
3JEMEHTOB: «MeTaundyeckue / HeMeTaNInNUeCKue
CBOICTBA, AIEKTPOOTPUIIATEILHOCTD U CPOJICTBO K
AIEKTPOHY XMMUYECKUX JJIEMEHTOB B COOTBETCTBHUE
C UX AJICKTPOHHBIM CTPOEHUEM U TOJIOKEHHUEM B
MEPUOJNYECKON CUCTEME XUMUYECKHUX 3JIEMEHTOB
J.1. MeHnaeneeBay

Pasznen 2. Xumuveckune peakiun

OK 01
OK 04

Tunel XUMHUECKUX
peakuuii

1. 3agaun Ha cocTaBlIeHUE YPAaBHEHUH peakInii:

— COeIMHEHMSI, 3aMEIIEeHUs, Pa3JIoKeHUs1, 0OMeHa;
— OKHCJIUTENIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKuHﬁ C HUCIIOJIb30BAaHUEM
METO/1a AJIEKTPOHHOIO OajaHca.

2. 3ajgauM Ha pacyeT MacChl BEIIECTBA UM 00BbEMA
ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJTHOTO M3 YUACTBYIOUIMX B PEaKIUH
BEIIIECTB; Pacu&Thl

Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) IPOAYKTOB
pEaKIMU, €CIM OJIHO U3 BEIIECTB UMEET IPUMECH

DNEeKTPOTUTHIECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

1. 3amanus Ha COCTaBIEHUE MOJIEKYJISIPHBIX U
MOHHBIX PEAKIUH C y4acTHEM KUCIOT, OCHOBaHHM 1
COJIeH, yCTAaHOBJICHNE N3MEHEHUS KUCIIOTHOCTH
cpezsl

2. JJaboparopHnas pabota "TUIIBI XUMHYECKHUX
peakuuit”

Pa3nea 3. CTtpoeHue M cBOIiCTBAa HEOPraHUYECKHUX BelleCTB
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OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HCOPTraHNYCCKUX BCIICCTB

1. Tect «HomeHnkiarypa u Ha3BaHue
HEOPraHUYECKHUX BEILIECTB UCXOMS U3 UX
XUMHUYECKON (hOPMYIIbI UM COCTABJIICHHE
XUMHYECKON (POPMYITBI UCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEKyHAPOIHOM U TPUBUATBHON
HOMEHKJIATYpe».

2. 3agaum Ha pacyeT MacCOBOM J10JIH (MacChl)
XUMHUYECKOTO AJIeMEHTa (COSIMHEHNS) B MOJICKYJIE
(cmecn).

3. IlpakTuyeckue 3a1aHus 10 KIACCU(PHUKAINH,
HOMEHKJIAType U XUMUYECKUM PopMyiaMm
HEOPraHMUYECKUX BEIIECTB Pa3IMUHBIX KIACCOB.

4. IIpakTuyeckue 3aaHus Ha ONpeesieHUue
XUMHUYECKON aKTUBHOCTHU BEILIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOW CBSA3M U TUIA KPUCTAJUIMYECKOM
pelIeTKH

OK 01
OK 02

DuU3UKO-XUMHUYECKHE
CBOMCTBA
HEOPTraHWYECKUX BEIIECTB

1. Tect «OCOOEHHOCTH XUMHUYECKHX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHHM, aM(pOTEPHBIX
TUIPOKCUIIOB U COJICH».

2. 3ajiaHus Ha COCTaBJIEHUE YPABHEHUN XUMUYECKUX
PEaKLHii ¢ y9aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHUIOB METAJLIOB,
HEMETaJUIOB U aM(OTEPHBIX JIEMEHTOB;
HEOPTraHMYECKUX KHUCIOT, OCHOBAaHHUN U aM(OTepHBIX
T'HIPOKCUIOB, HEOPTAaHUIECKUX COJIEH,
XapaKTEPU3YIOIIUX UX CBOMCTBA U CIIOCOOBI
HOJTYYCHHS.

3. IlpakTHKO-OpUEHTUPOBAHHBIEC TEOPETHUECKUE
3a/1aHus HA CBOMCTBA U MOJy4YeHUE HEOPTaHUIECKUX
BEIIECTB

4. JJaboparopHas paboTta

“ I'maponun3 coiei U ONpeIeTIEHUE CPEIbl BOJHBIX
pacTBOpoB”

Pazgen 4. Ctpo

€HHe U CBOMCTBA OpraHuy4

CCKHX BCIICCTB

OK 01

Knaccudukanmus,
CTpOEHHE U
HOMECHKJIaTypa
OpPTaHMYECKUX BEIIECTB

1. 3amaHus Ha cOCTaBIEHHE HA3BaHUM OPraHMYECKHUX
COCIMHEHUH 110 TPUBUAIILHON WM MEXKIyHAPOIHOMN
CUCTEMaTUYECKON HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJICHHE MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpPMYJI OpraHMUECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3ajaun Ha onpezeneHue npocTenieil GpopmyIsl
OpPraHMYECKON MOJIEKYJIbI, UCXOS U3 DIIEMEHTHOIO
cocrana (B %)

OK 01
OK 02
OK 04

CBoiicTBa OpraHU4EeCKUX
COCIMHEHUN

1. 3aganus Ha cOCTaBJIEHNE YPAaBHEHU XUMUYECKHUX
peaxkiuii C y4acTUEM OPTaHUUYECKUX BEILECTB Ha
OCHOBAHUU UX COCTaBA U CTPOCHMSI.

2. 3ajaHus Ha COCTaBJIEHUE YPABHEHUN XUMUUYECKUX
peaKkuuii, WIUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA
C YYETOM MEXAHU3MOB IIPOTEKAHUS JAHHBIX pPEAKLUN

1 TEHETUYECKOU CBS3H OpPraHN4€CKNX BCIICCTB
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pa3HbIX KJIACCOB.

3. PacueTHble 3a/1auy 10 ypaBHEHUSAM PEAKIIUIL C
y4acTHEM OpPraHUYECKUX BELIECTB.

4. JTaboparopHas pabota “ [lonydeHue sTHiIeHa U
W3y4eHHUE €ro CBOMCTB."

OK 01 Wnentuduxamnms 1.IIpakTuKO-OpUEHTUPOBAHHbIE 3aJaHUSI 110

OK 02 OpraHWYECKUX BEIIECTB, |COCTABJICHUIO XMMUYECKHX PEAKLHUN C yUaCTUEM

OK 04 WX 3HAYCHUE U OPraHUYECKHUX BEILIECTB, B T.4. UCIIOJIb3YEMBbIX IS
MPUMEHEHUE B OBITOBOW U |UX UACHTHU(PHUKAIUHU B OBITY U MPOMBIIIIEHHOCTH.
MIPOU3BOICTBEHHOMN 2.Jlaboparopnas pabdota: “Unentudukanus

JACATCIIBHOCTH YCJIOBCKA OPraHu4YCCKUux COG,I[I/IHCHI/If/'I OTACIBHBIX KJ1accoB”

Pasznen 5. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JIOBEKA

OK 01 XuMmus B OBITY U Keiic (c yuerom Oyaymieit npodeccruoHaibHOM
OK 02 IIPOU3BOJCTBEHHOMN JIESITEJIbHOCTH )

OK 04 NEATEILHOCTH YeloBeKa |Bo3MOXKHBIE TEMBI KEHCOB:

OK 07 1. Be3zonacHOCTh NpUMEHEHUS CPEACTB OBITOBOM

XHMMUHU B ITIOBCEIHEBHOM JKHU3HU

2. Bona, cBoiicTBa, 3HaYEHHE

3. Kopposus metainoB

4, DKOJIOTHYECKHE aCHEKThI UCIIOIL30BaHHUS
YIIEBOIOPOIHOTO CHIPBS.

OO0mme KPpUTEPUH OLIECHKH Pe3yJIbTATOB 0CBOEHUSI Y4eOHOM THCIUTIIHHBI

B yCTHBIX M NHMCBMEHHBIX OTBETaX CTYIEHTOB Ha MPAKTUYECKUX (CEMMHAPCKUX U
71a00paTOPHBIX) 3aHATUSAX, B COOOIEHUSAX U JAOKIAAaX, M JApYrux ¢opmax ayIuTOpHON u
CaMOCTOSITENIbHON paboThl, a TaK)Ke B TEKYIIUX KOHTPOJIBHBIX pab0Tax yuHTHIBAIOTCS: ITyOHHA
3HaHMM, BIIaJIeHHEe HEOOXOAMMBIMU YMEHUSIMU (B 00bEME MPOTrpamMMbl), TOTHYHOCTD U3JI0KEHUS
MaTepuiia, BKJItoyasi 000011eH s, BEIBOBI, COOTI0AEHUE HOPM JINTEPATypPHOH peyH.

OneHKY «OTJIHYHO)» 3aCIyKUBAET CTYAEHT, TBEPJO 3HAIOLIUI MPOrpaMMHBINA MaTepHuall,
CUCTEMHO M TpPaMOTHO W3JIaralolMid ero, JAEMOHCTPUPYIOUIMII HEOoOXOIMMBIH ypOBEHb
KOMIIETEHIINH, YETKUE, CKAaTble OTBETHI HA JOMOJHUTEIbHBIE BOIPOCHI, CBOOOIHO BIIaJICIOLIUI
MOHSTUMHBIM allapaToM.

OneHKy «X0polI0» 3aCiIy’)KHBAaeT CTYJEHT, MPOSBUBIINN MOJHOE 3HAHUE MTPOTPAMMHOIO
MatepHaia, 1eMOHCTPUPYIOLIMHA cOpMHUPOBaHHBIE HA JOCTATOYHOM YPOBHE YMEHHs U HaBBIKH,
yKa3aHHbIE B IPOrpaMMe KOMIETEHLMH, JOMYCKAOMNUNA HEMPUHIUIHAIbHbIE HETOYHOCTU IpU
M3JI0’)KEHUU OTBETA Ha BOIIPOCHI.

OneHKy «yA0BJIETBOPUTEIBbHO» 3aClly’)KUBA€T CTYACHT, OOHAPYKUBILINN 3HAHUS TOJIBKO
OCHOBHOT'O MaTepHalla, HO He YCBOUBLIMH JI€Talu, JONMYCKAIOUIMH OMMOKHA NMPUHIUIHAIEHOTO
XapakTepa, JIEMOHCTPUPYIOUIMII He 10 KOHLA CGOPMUPOBAHHBIE KOMIIETEHLUH, YMEHUs
CUCTEMATHU3UPOBATh MaTepUall U A€IaTh BbIBOBI.

OneHKy «HeyI0BJeTBOPHUTEIbHO» 3aciTy>KUBAaeT CTYACHT, HE YCBOMBLIMN OCHOBHOI'O
coJiepKaHus MaTepuaia, He yMEIOLIHi CUCTeMaTH3UpOBaTh HHPOPMALIUIO, 1EJIaTh HEOOXOAUMBbIE
BBIBOJIbI, YETKO M TPaMOTHO OTBEYaTh Ha 3aJaHHbIE BOMPOCHI, AEMOHCTPUPYIOIIUN HU3ZKUI
YPOBEHb OBJIQJICHUSI HEOOXOIUMBIMU KOMITETEHLIUSIMH.

OueHnuBaHue CTyleHTA Ha 3a4eTe C OLECHKOM 10 y4eOHOH ANCHHUIINHE
OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TJIyOOKO M IMPOYHO YCBOWI
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IIPOrpaMMHBII MaTepUall, UCUEPIBIBAIOLIE, IIOCIEA0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3JaraeT, yMeeT T€CHO YBS3bIBaTb TEOPHUIO C IMPAKTUKOM, CBOOOAHO CIpPaBIseTCs C 3aJadaMy,
BOIIpOCAMM U JIPYTUMH BHJAaMU IPUMEHEHUs 3HAHUI, HE 3aTpyJIHSETCs C OTBETOM IpuU
BUJOU3MEHEHUN 3aJaHMi, MPaBUIbHO OOOCHOBBIBACT IPHUHATOE PpEIIEHUE, BIAAEET
Pa3HOCTOPOHHUMU HaBBIKAMM U IPUEMAMU BBINOJIHEHUSI IPAKTUYECKUX 3a]1a4.

OrneHKa «X0pOoWI0» BHICTABIISIETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepHall, FPaMOTHO
U 110 CYIIECTBY H3JIaraeT €ro, He JOIYyCKas CYIIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC,
IPaBUIbHO NMPUMEHSAET TEOPETHUECKUE IOJIOKEHUS MPH PEIICHUM MPAKTUYECKUX BOIPOCOB U
3ajad4, BiIafieeT HeOOXOIMMBIMU HABBIKAMH U IPUEMAMU UX BBITTOJIHEHHUS.

OneHka «y/10BJIETBOPUTEIbHO» BBICTABISCTCS CTYACHTY, €CIIM OH UMEET 3HaHUS TOJIBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWJI €ro JeTajled, JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO
IpaBUIbHbIE (OPMYIUPOBKH, HAPYIIEHUS JIOIMYECKOH IOCIENI0BATEIbHOCTH B HW3JI0KEHUU
IPOTPaMMHOTO MaTepHalia, UCIIBITHIBAET 3aTPyIHEHHSI IPH BHIMIOJIHEHUH TPAKTUYECKUX PadoT.

OneHka «HeyJI0BJeTBOPUTEIbHO» BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAaeT
3HAYUTEIBHOM YacTH MPOrPaMMHOIO MarepHaja, JOIMYCKAaeT CyHIeCTBEHHBIE OIIMOKH,
HEYBEPEHHO,

Ilepeyennb BONpPOCOB /11 MOATOTOBKH K POMEKYTOYHOM aTTeCTAlMH

10 y4eOHOH JUCHUIINHE « XHMH»

1. CoBpemeHHast MOZI€NIb CTPOEHUS aToMa
2. DIeKTpoHHAs KOH(UTYpaIs aToma.
3. Knaccuduxanuss XUMAYECKUX dJIEMEHTOB (S-, p-, d-3JIeMEHTHI).
4. DnexTpoHHAas IPUPOJAa XMMUYECKOH CBSI3U.
5. Bunbl xuMunyeckoii cBs3u (KOBaJICHTHAsI, HOHHAsI, METaJJINYECKasi, BOJOPOJIHAs) U CIIOCOOBI €€
00paszoBaHMs
6. [lepuonnyeckas cucrema Xxumuueckux semenToB J[.1. Menneneesa.
7. ®uznueckuii cmpich [lepuoauyeckoro 3akona /.M. Menpeneena.
8. MupoBo33peHdeckoe u HaydHoe 3HaueHue [lepuonuueckoro 3axona /.M. Menneneesa.
9. Knaccuukanus ¥ TUIIBI XUMHUYECKUX PEAKIUN C yUaCTHEM HEOPraHMYECKUX BEIIECTB.
10. Crenenb okucIeHUS. Y paBHEHUS OKHCICHUS-BOCCTAHOBICHUS. OKUCITUTENh U
BOCCTAaHOBUTEb.
11. Teopus >AEKTPOIUTUUECKON TUCCOIHAITUN
12. DnexTponuThl, HEANEKTPOIUTHL. Peakiuu HOHHOro oOMeHa.
13. TIpenmer Heopranmueckoi xumun. Kiraccudukanus HeOpraHMUECKUX BEIIECTB.
14. OcHOBHBIE KJIacChl CIOXKHBIX BEIIECTB (OKCUABI, THIPOKCUIbI, KUCIOTHI, COJIN).
15. Kpucramimueckue 1 amop@Hbie BemecTBa. THIBI KPUCTAIIIMYECKUX PELIETOK
16. 3aBucuMOCTh (GU3NYECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKH.
17. 3aBucuMOCTh XUMHUYECKON aKTUBHOCTH BEILLIECTB OT BUJ]a XUMUYECKOW CBSA3H U TUIA
KPUCTAJTINYECKON PEIIETKH.
18. OO6mme puzmueckue U XUMHUIECKHAE CBOHCTBA METAILIOB.
19. Cnoco6bl nomy4eHus: METalIoB
20. Kopposus meranios
21. 3HaueHHe METAJUIOB U HEMETAJIOB B IPUPOJIE U KUIHEIEATEIILHOCTH YEJIOBEKa U
OpraHU3MOB
22. OO6uue puznyecKue 1 XUMUIECKHE CBONCTBA HEMETAIOB
23. Tunmunsie cBoiicTBa HemeTawioB 1V-VII rpynn
24. Knaccudukanus 1 HOMEHKIJIATypa COEMHEHNH HEMETAIUIOB.
25. KpyroBopoTsl OMOTEHHBIX AJIEMEHTOB B TIPUPOJIC
26. XWUMHUYECKHE CBOMCTBA OKCHJIOB.
27. XWMHUYeCKHe CBOHCTBA THIPOKCHIOB.
28. XuMHUYECKHE CBOMCTBA KUCIIOT.
29. XuMUYecKue CBOMCTBA COJEH.
30. 3aKOHOMEpPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB.
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31.
32.
33.
34.
35.
36.

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB BOJOPOAHBIX COCTUHEHHH,

3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB BBICHINX OKCUIOB U TUAPOKCUIOB

['eneT 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB BBICIIUX OKCHUOB U THIPOKCUIIOB
I'eneTnueckas CBSI3b MEXKY KJIIACCAMH HEOPraHUYECKUX COECIMHEHUM

[Ipenmer opraHuYeCcKO XUMUU.

OCHOBHBIE MOJIO)KEHHS TEOPUU XUMUYECKOTO CTPOEHHUS OPTraHUUYECKUX coeAMHEHUN A.M.

byrneposa.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

N3omepus u u3omepsl.

[TpuHIMIBI K1acCUPUKAIIME OPTAHUYECKUX COCTMHEHUH.

MexnyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COETUHEHUI.
CBolicTBa IPUPOJIHBIX YIIIEBOAOPOIOB, HAXOKIEHHUE B IPUPOJIE U IPUMEHEHUE
0COOEHHOCTH

Knaccuukanum 1 HOMEHKIATyphl BHYTPH KJIacca yrieBOJOPOIOB.

[IpenenbHble yraeBogopoabl

Henpenenbubie yriaeBogopoasl

Kucnoponconepxamue coequnenus. Kinaccudukanus

[IpakTueckoe NpUMEHEHHE KUCIOPOACOAEPKANX COCTUHEHUN

MBpbia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT

A3zoTcoaepikaiue CoeTMHeHUsI. AMUHBI.

A3oTtcoaepikaiue CoeIMHeHUsI. AMUHOKHUCIIOTBI.

A3zoTcozaepikalne coeuHeHus. benku.

I'eneTnueckas cBSI3b MEXKY KIIACCAMH OPTAaHUYECKUX COCUHEHUN.
BricokoMonekynsipHble COEUHEHUS (CHHTETUUECKUE U OMOJIOTMUECKU-aKTUBHBIE).
buooprannueckue coeuHeHUs.

[Ipumenenue u 6MOIOrHUECKast POJIb YIIIEBOJOB.
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