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TEXHOJIOTUUECKUN KOJUIEK.
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[Ipencenarens MUKIOBOW METOIUYECKON KOMUCCUU ' E.B. I'epnunrep
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBPA3OBATEJIbHOW JUCIHUAILIMHBI OYIL.07 XUMUA

1.1. MecTOo TUCHUIIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHATBHOMH 00pa30BaTeIbHOM

NMPOrpamMMbl

OO6meoOpa3oBaTenibHas  OUCHUILUIMHA «XHUMHsD)» U3ydaeTcss Ha 0a30BOM YpOBHE B
00111e00pa30BaTEIbHOM IHKJIE YYEOHOTrO IJIaHa OCHOBHOW MpodeCcCHOHAIBHON 00pa3oBaTEIbHOM
nporpammsel B cootBeTcTBUU ¢ PI'OC mo cnenumansHoct 09.02.07 MHbOpMaIMOHHBIE CUCTEMBI U
nporpammupoBanue, 35.02.12 CamgoBo-napkoBoe H JIaHa(THOE CTPOUTEITHCTBO

[Tpu peanuzamuu pabodyeii mporpaMmmsl 001e00pazoBaTenbHol yueoHoi qucuumumael OYI1.07
«XuMHS» MOTYT OBITh WCIOJB30BaHBI Pa3IMYHbIE OOpPA30BATEIBbHBIE TEXHOJIOTHH, B TOM YHCIIE
AJIEMEHTHI TUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHUI, JIEKTPOHHOTO O0yUEHUSI.

1.2. Heapb v njiaHupyeMblie pe3yJibTAThbl 0CBOEHUS T CUUIJIMHBI:

1.2.1. leanb 061e00pa3oBaTeIbLHON JUCHUTLIMHBI

@®opMuUpoBaHUE y CTYIEHTOB MPEJCTABICHUS O XMMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa KaK OCHOBBI NPUHATHS PEIICHUW B JKU3HCHHBIX W IMPOHM3BOJCTBEHHBIX
CUTYaIlUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpeie.

3amaun JUCHUTIIINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX TMPOIECCOB U
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOM HAayYyHOM KAPTUHBI MHpPA, B3aUMOCBA3U H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (POPMYIJIBI HEOPraHWYECKHX W OPTraHMYECKUX BEIIECTB,
YpaBHEHUS XHUMHUECKHUX pEaKUUl, OOBICHATH HUX CMBICI, HMHTEPHPETUPOBATH PE3yIbTaThl
XUMHYECKHIX IKCTIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XHUMHUYECKUX HKCIEPHUMEHTAIbHBIX
UCCJIEJOBAaHUM ¢ COOJIIO/IEHNEM NpaBUil O€30MacHOTr0 OOpaleHMs! ¢ BEIIECTBAMU U Ja0OPaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTH yMEHHs HCIOJIB30BaTh MHPOPMALUI0 XUMHYECKOTO XapakTepa W3 Pa3InIHBIX
HUCTOYHUKOB;

5) chopMupoBaTh YMEHHSI IPOTHO3UPOBATH MOCIEACTBHS CBOEH AESITENIbHOCTH U XUMHUYECKUX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopMHpOBaTh MOHUMAHKUE 3HAYUMOCTH JOCTHIKCHUH XUMHYECKOW HAYKH W TEXHOJIOTUH
JUIS Pa3BUTHS COLMANIBHON U MPOU3BOCTBEHHOMU cep.

1.2.2. Ilnanupyembie pe3yabTaTbl 0CBOEHHS 00111€00pa30BaATEIbHOM TUCUMILUIUHBI B
coorBeTcTBHM ¢ PT'OC CIIO u Ha ocHoBe @PI'OC COO. Ocoboe 3HaUCHHNE UCIUTUINHA
uMeeT pu (OPMUPOBAHUHN U PA3BUTHH OOIIUX KOMITCTCHITHHA



Kon n

Ilnanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

HaMMeHOBaHHe
(popMupyembIxX OGume’ JIMcHMIIHHAPHbIE
KOMIIEeTeHI[H I
OK 01. B yacTu Tpy10BOr0 BOCHUTAHUS: - BJIaJICTh CUCTEMOU XUMHUYCCKHUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOITOJIATAIOIINE
Bri6upats - TOTOBHOCTH K TPYAy, OCO3HAHHE IIEHHOCTH | MOHATHS (XMMHYCCKHUH 3JIEMCHT, aToOM, 3JIEKTpOHHas 000J0YKa aToma, s-, p-, d-
CII0COOBI MacTepCcTBa, TPYIOTI00HE; 3JIEKTPOHHBIE opOuTanmm aTOMOB, HOH, MOJIEKYIIa, BaJIEHTHOCTD,
pelieHus 3a1a4 - TOTOBHOCTH K AKTHBHOM JIEATEILHOCTH | AJIEKTPOOTPUIIATEIILHOCTh, CTENCHb OKUCJICHWS, XWMHUYECKas CBS3b, MOJIb,
mpo(ecCHOHaNbh | TEXHOJOTHYECKOW W COLMANIbHON HAMpaBIEHHOCTH, | MOJIIPHAs Macca, MOJSPHBIA 00beM, YIIIepOAHBIA CKeleT, (YHKIMOHAIbHAS
HOU CIOCOOHOCTh ~ MHHWIIMMPOBATh,  IUTAHWPOBATH W | TPYMIA, paaudkal, M30MEpHs, W30MEphl, TOMOJOTHYECKHA pPsA, TOMOJOTH,
JEATEIHbHOCTH CaMOCTOSITEILHO BBIMOJIHATE TAKYHO JICATEILHOCT; YIJICBOJIOPONBI, KHUCIOPOA- U a30TCOACPXKAIINE COCAMHCHUS, OHOJOTHUYCCKU
MPUMEHUTENIBHO | - UHTEPEC K PA3IUYHBIM chepaM MpodecCHOHATLHON | aKTUBHBIC BEIISCTBA (YIJICBOJIBI, XKHUPHI, OCJIKK), MOHOMED, TOJUMED, CTPYKTYPHOE
K pa3IndHBIM JIEATEIIBHOCTH, 3BEHO, BBICOKOMOIIEKYIISIPHBIE COEIMHEHUS, KPUCTAJUIMYECKas pPeIIeTKa, THUIIBI
KOHTEKCTaM OBiaageHue YHHBEpPCAJIbHBIMH Y4eOHBIMHU | XUMHUECKUX peakiui (OKHCITUTETLHO-BOCCTAHOBUTEIIbHBIE, 9K30-U
NMO3HABATEJILHBIMH HeHCTBHSAIMH: SHJOTEPMUYECKHE, pEaKIMd HOHHOrO oOMeHa), pPacTBOP, SJICKTPOJIUTHI,

a) 0a30Bble JJOrHYecKHe AeiicTBHS .
- CaMOCTOATENBHO (hOPMYINPOBATH U aKTyalIM3UPOBAThH
po0JieMy, pacCMaTpPHUBATh €€ BCECTOPOHHE;

- YCTaHaBJINBATb CyHICCTBCHHBIﬁ IIPU3HAK )5010%0
OCHOBaHMS JUIS CpaBHEHHs, KJIACCUPHUKALUK U
0000111eHHST;

- ONpemeNaTh [edd  JEATENBHOCTH,  3a/1aBaTh

napaMeTpbl U KPUTEPUU UX TOCTHXKECHHUSI,

- BBUBIATh 3aKOHOMEPHOCTH U HPOTUBOPEYUS B
paccMaTpUBaEMBbIX SBJICHUSX;

- BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTh, OLEHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIENSM, OLEHUBAaTh PHUCKHU
MOCJEICTBUHN IEATCILHOCTH;

- pa3BuUBaTh KPEATUBHOE MBIIUIEHUE TIPU PEUICHUU
KU3HEHHBIX MTPOOIIEM

0) 0a3oBbIE HCCIENOBATEIbCKHE AEHCTBUS:

HEDJIEKTPOIUTHI, DIIEKTPOJIUTHYECKAS AUCCOIHANNS, OKACIUTEIh, BOCCTAHOBHUTENbD,
CKOPOCTh XWMHUYECKOH peaKInd, XUMHUYECKOE PABHOBECHE), TEOPUH H 3aKOHBI
(Teopuss XUMHUYECKOTO CTpOEHUS opraHudeckux BemectB A.M. bytneposa, Teopus
3JIEKTPOJIUTUYECKON JMccouuanuu, nepuoanyeckuit 3akod J[.M. Menneneesa,
3aKOH COXPaHEHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOIIMYECKHH S3BIK XUMHH,
(dakTojornyeckue CBEJCHUS O CBOWCTBAaX, COCTaBe, MOJYYECHHH M OE30MaCHOM
HMCHOJb30BAHUN BaXKHEHIIIMX HCOPraHUYCCKUX W OPraHnv4eCKUX BEIIECCTB B 6LITy u
MIPAKTHUYECKOH JIeATEIbHOCTH Y€JI0BEKa,

- YMETh BBISBIATH XapaKTepHbIE MPHU3HAKU W B3aWMOCBS3b WM3YYCHHBIX IMOHSITHUH,
NOPUMCHATL COOTBETCTBYIOIUC IIOHATUA IIPpU OIMCAHWU CTPOCHHUA U CBOIICTB
HEOPTaHWYECKUX M OPraHMYeCKHUX BEIIECTB W WX TNPEBpallleHUl; BBIBIATH
B3aMIMOCBSI3pb XMMUYECKUX 3HAHWA C MOHATHAMH W TIPEACTABICHUSIMH APYTHX
€CTCCTBCHHOHAYYHBIX IMTPEAMETOB;

- YMCTH UCIIOJIb30BaTh HAMMCHOBAHUA XUMHUYCCKUX COGI[I/IHGHI/Iﬁ MCKAYHApPOIAHOI'O
COI03a TEOPETHUYECKON U MPUKIAJHON XUMHUM U TPUBUAJIbHBIE HA3BAHUS BAXKHEUILIUX
BellecTB (ITUIICH, alleTHJICH, TIUIEepHH, (eHoI, GopMalibIern]l, YKCyCHasl KUCIIOTa,

1 . .
YKa3bpIBaroTCA IMYHOCTHBIE U MeTanpeaMeTHsie pe3ynsTaTel n3 @I'OC COO (B mocnenueit pegakmmu ot 12.08.2022) B oTriaroiasHO# Gopme, Gop MupyeMbIe
0011e00pa30BaTEEHON JUCIUTUTNHON

I[I/ICIII/IHJ'H/IHapHHe (HpeﬂMeTHLIC) PE3YyJIbTAaThl YKa3bIBAOTCA B COOTBETCTBUU C MGTOL[HKOﬁ npenoaaBaHusd JUCHUIIIIUHBI




- BJAJCTh HAaBBIKAMHU YYE€OHO-UCCIIEIOBATEIBCKON H
MPOCKTHON JIeATENHbHOCTH, HABBIKAMH pa3peIICHUs
po0em;

- BBIBJSITH NPUYUHHO-CICACTBCHHBIC CBS3M U
aKTyaJIU3upOBaTh 3ajJlady, BBIJIBUIaTh THIIOTE3Y ee
pellieHus, HaXxOJUTh apryMEHTBI JUIsl JI0Ka3aTelbCTBa
CBOMX YTBEPIKJICHUH, 331aBaTh MapaMeTPbl U KPUTSPUN

pelieHus;
- aHAJM3UPOBATh MOJIYUYECHHBIE B XOJ€ PEIICHUS 3a7a4u
pe3yibTaThl, KPUTHYIECKU OLICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh W3MEHEHHE B HOBBIX
YCIIOBHSX;

- YMeTh TEPEHOCHTh 3HAHUS B IIO3HABATEIBHYIO M
MPAaKTUIECKYI0 001aCTH KU3HEAESTEIbHOCTH;
- YMETb HHTETPUPOBATH  3HAHUSI U3

MpeIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIE WJIEH, NpEJIaraTb OpUTHHAIBHBIC
TOJAXObI U PELICHUS;

- CIIOCOOHOCTP WX MCIOJIB30BAaHMS B TO3HABATEIEHON 1
COIMAIEHOM MTPAKTHKE

pa3HbIX

[JIMIWH, YTapHBIM ra3, YriIeKUCIbli ras, aMMHak, TalieHas H3BECThb, HETaIleHas
W3BECTb, MHUTHEBAasg CONA W JPYTUX), COCTaBIATH (DOPMYIIBI HEOPTaHWYECKUX W
OpPTaHWYECKUX BEIIECTB, YPABHEHUS] XMMHUYECKAX PEAKIIHiA, OOBIACHATH UX CMBICI;
MOATBEPKIATh XapaKTepHble XMMHUUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMU
SKCIEPUMEHTAMHU U 3aMHUCSIMH YPAaBHECHUN XUMHUUECKUX PEAKIIUL;

- yYMeTh YCTaHABIMBATh MPHHAUIEKHOCTh W3YYEHHBIX HEOPTaHUYECKHX |
OpraHUYECKUX BELIECTB K OMNPEICICHHBIM KjlaccaM M TpynnaMm COCAMHEHHM,
XapakTEepU30BaTh MX COCTaB U BaXHCHIIME CBOWCTBA;, OMPEACNATH BHJIBI
XUMHYECKUX CBsi3el (KOBaJlleHTHas, MOHHAs, METaJUTHIecKas, BOIOPOIHAS), THUIIBI
KPUCTAIUTMYECKUX PEIIETOK BEIECTB; KIACCUPHUIIPOBATh XUMHUECKHE PEAKIINH;

- chopMupOBaTH MPEJCTaBIICHUS: 0 XUMHYECKOH COCTaBIISIFOLLIEN
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpPA, PO XMMHU B ITO3HAHUY SBICHUI MPHUPOIBI,
B (opMHpOBaHMM MBIIUIEHUS W KYyIBTYPHl JHYHOCTH, €€ (PYHKIMOHATHHOU
T'paMOTHOCTH, H€O6XOILI/IMOI71 IJId pCHICHUA MPAKTUYCCKUX 3aJa4 U 3KOJOTHYCCKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO M IIPUPOAHOM CPEE;

- yMeTh MPOBOAWUTH pacyeThl IO XUMHUYECKHM (OopMyllaM ¥ YpaBHEHUSIM
XUMHYECKUX peaxiuit c HCTIONTb30BaHIEM (m3nIecKux BEJIMYWH,
XapaKTepU3YIOUIMX BEHIECTBA C KOJIUYECTBCHHOW CTOPOHBL: Macchl, 00beMa
(HOpMarbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIB30BAaTh CHCTEMHBIE
XUMHUYECKAE 3HAaHUS I TPHHATHS pPEIIeHHHd B KOHKPETHBIX KHU3HEHHBIX
CUTyaluAX, CBA3AaHHBIX C BEIIECTBAMU U UX NPUMCHCHUEM

OK 02.
Hcnonb3oBaTh
COBpPEMEHHBIE
cpencrtsa
MIONCKa, aHAJIN3a
u
WHTEPIpETAIUH
WHPOPMAIIUH U
WHPOPMALTHOHH
bI€ TEXHOJIOTHU
JUTSL BBITIOJTHEHUS
3aj1a4
npodeccuoHanb
HOI
JeSITeNbHOCTH

B o0i1acTH IeHHOCTH HAYYHOTO MO3HAHMUS:

- c(hopMHUPOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH M OOIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha
Maiore  KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM MHUPE;

- COBEpPIICHCTBOBAHUE $3BIKOBOM W YHUTATEIbCKOU
KyJbTYphl Kak CpEJCTBA B3aUMOJCHUCTBUS MEXKITY
JIFOABMH U MMO3HAHUA MUPA;

- OCO3HaHME [EHHOCTH HAYYHOH [1€ATENbHOCTH,
TOTOBHOCTh OCYIIIECTBIISITH MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO AESITEIbHOCTh WHAMBHUIYAIBHO H
B TpYIIIIE;

Osaagenue YHHBepCaIbHbIMH y4eOHbIMU

NM03HABATEIbHbIMH AefiCTBUSAIMM:
B) padoTa ¢ HHpopManmeii:

- YMeTh IUTAHMPOBATh M BBINOJHATH XUMUYECKUNU IKCIEPUMEHT (IIPEBpaIICHUS
OpraHWYECKUX BEIIECTB NPHU HArpEBaHUU, IMOJYUYCHHE 3TUJICHA U HU3YyYEHUE €ro
CBOMCTB, KAUECTBEHHBIE PEAKUMU HA aJbJCTHUIbI, KpaxMmal, YKCYCHYIO KHUCIOTY;
JieHaTypaiys OCJIKOB NpH HarpeBaHUM, LBETHBIC PEAKIMH OCJIKOB; IPOBOIMTH
peaknuu MOHHOTO OOMEHa, OIpPENeNsITh CPeqy BOJIHBIX PACTBOPOB, KaYeCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHHS; PElIaTh
SKCIIepUMEHTaIbHBIE 3amaun 1o Temam "Metammel" u  "Hemeramns") B
COOTBETCTBHH C ITPABHJIAMHU TEXHUKH O€30MACHOCTHU MPU OOPAIEHUH C BEIIECTBAMHU
u 1a00opaTOpHBIM O0OpYyIOBaHHEM; TMPEACTABISATh PE3yJIbTaThl XHMHUYECKOTO
JKCIIEpHMEHTa B (OpMe 3amicCH YpPaBHEHHH COOTBETCTBYIOIIMX pEaKIud u
(hopMyTHpPOBATH BHIBOJBI HA OCHOBE dTUX PE3YJIHTATOB;

- YMETh aHAJIM3UPOBATH XUMHYECKYI0 WH(GOpPMAIIMIO, MOIYYaeMYyH) U3 Pa3HBIX
HCTOYHHUKOB (CPEJICTB MacCOBOM WH(pOpMAIUH, ceTh MIHTEpHET U ipyrue);

- BIQJCTh OCHOBHBIMH METOJAMH HAyJHOTO ITO3HAHUS BENMIECTB M XUMHYECKUX
SIBIICHUH (HAOIIt0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIINPOBAHNUE);

- yMeTh MPOBOJWUTH pAacyeThl IO XUMUYECKHM (OpMyJlaM | ypaBHEHUSIM
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- BIaJETh HABBIKAMH TMOJYyYEHHUS HHDOpMAIMH U3
HUCTOYHUKOB  Pa3HBIX  THIIOB,  CAMOCTOSITEIHLHO
OCYIIECTBISITh TOWCK, aHaJIM3, CHUCTEMATH3ALHUIO U
HHTEPIPETAINI0 HHPOPMAIIUK PA3TUYHBIX BHJOB H
(hopM npencTaBIeHUS;

- CO3[1aBaTh TEKCTHI B Pa3IUYHBIX (hOpMaATax C yIeTOM
HazHaueHWs WH(POpPMAIMK | ICJICBOH ayJAUTOPHH,
BBIOMpAs ONTUMAILHYIO (GOpPMY TPEACTABICHUS WU

BU3YyallU3alIHY;
- OLICHUBATb JIOCTOBEPHOCTb, JIETUTUMHOCTD
WHPOpPMALIUK, €€ COOTBETCTBHE NPAaBOBBIM H

MOPAJIBbHO-3THYECKUM HOPMaM;

- HCHONB30BAaTh CpPEACTBa HH(GOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B peuIcHn
KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX )41
OpPTraHM3AIMOHHBIX 3a/1a4 ¢ COOMIOZCHNEM TPeOOBaHUN
OPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHECHHI,
pecypcocOepekeH s, TMPAaBOBBIX M OTHYECKHX HOPM,
HOPM MH(POPMAITIOHHON 0€30TIaCHOCTH;

- BJIa/IETh HaBBIKAMU PACTIO3HABAHUS U 3aIUTHI
nHpOopMaIuK, HHGOPMAIIMOHHOW OE30MaCHOCTH
JINYHOCTH,

XUMUYECKUX peakuuii c KCIIOJIb30BAaHUEM (uznyecKux BEJINYHH,
XapaKTepU3yIOIINX BEMIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, o0BeMa
(HOpMarnpHBIE YCIIOBHS) Ta30B, KOJMYECTBAa BEIIECTBA; HCIIOIB30BAaTh CHCTEMHBIE
XUMHUYCCKUE 3HAHUS U1 TPHHATUS PEIICHUH B KOHKPETHBIX KHU3HCHHBIX
CUTYaIIMsIX, CBA3aHHBIX C BEIIECTBAMU U X IPUMECHECHHEM

OK 04.

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

- TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSTEILHOCTH U
CaMOOTpEICIICHUIO;

-OBJIaJICHUE HABbIKAMHM Y4eOHO-HUCCIICIOBATEIIBCKOM,
MIPOEKTHOM U COLMANBHOM JIeSATEIIbHOCTH;

OBaanenue YHHBepPCaJIbHBIMH
KOMMYHUKATUBHBIMHU JIeiiCTBUSIMU:

0) coBMecTHasl 1eATeJILHOCTh.

- NOHMMAaTb M  HCIOIb30BaTh  IPEUMYIIECTBA
KOMaHJHOHN M WHAWBHYaTbHON paOOTHI,
- TI[PHUHUMATH LEJU COBMECTHOM JIE€ATEIBHOCTH,

OpraHU30BbIBATh M KOOPIMHUPOBATH NEUCTBUA IO €€
JIOCTHIXKEHHUIO: COCTaBIISITh mia” JIECTBHH,
pacIpenensiTh poJiM C Y4EeTOM MHEHWH YYaCTHUKOB
00CYyKIaTh Pe3yabTaThl COBMECTHOM paOOTHI;

- KOOPJWHUPOBATh W BBINIOJTHATH pa0OTy B YCIOBHSIX

- YMeTh IUIAHUPOBAaTh M BHIMONHATh XUMWYECKHH JKCIEPUMEHT (TIpeBpalieHus
OpPTaHMYECKUX BEIIECTB NPU HArpeBaHWH, IMOJNydeHHE JTWIIEHA W W3YYeHHE ero
CBOWCTB, KaUeCTBCHHBIE PEAKIMHW Ha ajbJCTHUIBI, KpaxMmaj, YKCYCHYIO KHCIOTY;
JIeHatypanus OeNKOB TpH HarpeBaHWM, [BETHBIE PEAKIMH OEIKOB; IPOBOIHTH
peaknuu MOHHOTO OOMEHa, OIpPENeNsTh CPeqy BOJIHBIX PAaCTBOPOB, KaYECTBEHHBIC
peakiuu Ha Cyjb(ar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATUOH aMMOHHS; PEIIaTh
SKCIIEpUMEHTAIbHBIE 3adaud 1o Temam "Metamiel" u  "Hemetamnsr') B
COOTBETCTBHH C MTPABHJIAMHU TEXHUKH 0E€30MMACHOCTHU MPH OOPAIICHUH C BEIIECTBAMHU
u JabopaTOpHBEIM OOOpPYIOBaHWEM; IMPEACTABIATH PE3YIbTATHl XUMHUYCCKOTO
JKCIIEpHMEHTa B (OpMe 3amicCH YPaBHEHWH COOTBETCTBYIOIIMX pEaKIUd U
(hopMyITMpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3YJITATOB




pCaNIbHOTO, BHUPTYAIBHOTO H  KOMOMHHPOBAHHOTO
B3aMOICHCTBHSI;

- OCYIIECTBIIATh  TMO3WUTHBHOE  CTPAaTETHUYECKOE
MOBEJICHUE B PA3NIMYHBIX CHUTYAIUAX, MPOSBISATH

TBOPYECTBO U BOOOPAKECHUE, OBITh NHUITUATUBHBIM
OBjageHde YHUBEPCAJbLHBIMH  PeTryJsTHBHBIMU
JEeHCTBUSAAMHA:

) NIpUHSTHE cedsl U IPYruX JIIO/Ieii:

- MPUHUMATh MOTHBBI U apTYMEHTHI JIPYTHX JIIOIEH TIpr
aHaIM3e Pe3yIbTaTOB ACATEIbHOCTH;

- OpU3HaBaTh CBOE MPAaBO W MPaBO JAPYTUX JIOJEH Ha
OIIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C MTO3UIIH
JPYTOTO YEJIOBEKA;

OK 07.
CopeiicTBOBaTh
COXPaHEHUIO
OKpy>Karolen
CpPeIbl,
pecypcocoepexe
HUIO, IPUMEHSTh
3HaHUS 00
W3MEHEHUHN
KJIUMaTa,
MIPUHIIATIBI
OepexXITNBOTO
MTPOM3BOJICTBA,

3 HEKTHBHO
JIEWCTBOBATH B
Ype3BBIYAHBIX
CUTYyaIHsIX

B o6s1acTH 3K0/10rN4YeCKOro0 BOCIUTAHMSA:

- c(hOpMHPOBAHHOCTh  OKOJIIOTUYECKOW  KYIBTYpPHI,
[IOHUMAHUE  BIMSHUS  COLUUAIbHO-3KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUAIBHOU
cpensl, OCO3HaHUE rI00aLHOTO XapakTepa
AKOJIOTHYECKUX TIPOOIIEM;

- IUIAHUPOBaHWE U OCYUIECTBJICHHE JIEUCTBUN B
OKpYXKarollled Cpelle Ha OCHOBE 3HaHWs Ieled
YCTOMUYMBOIO Pa3BUTHSI YEIOBEUECTRA;

AKTHBHOE HEMPUSITHE NCUCTBUM, NPUHOCALIUX BpE.
OKpY>Kalolllel cpesie;

- YMEHHME  IPOrHO3UPOBATH
SKOJOTUYECKUE  MOCIEACTBUS
JIEMCTBUM, IPEIOTBPAILATD UX;

- paclUIMpEeHUE ONbITa JEATEIIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

- OBJIaJIEHUE HaBBIKAaMH y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHON M COLIMAIIBHOM JIESITeIbHOCTH;

H66HaFOHpI/I${THLIe
OpeaANTPUHUMACMBbBIX

- chopMupOBaTH MIPEJCTaBIICHUS: 0 XUMHYECKOH COCTaBIISIFOLLIEN
€CTECTBEHHOHAYYHOUH KapTHHBI MHUPA, POJH XMMHU B TTO3HAHUY SBICHUH TMPHUPOIBL,
B (opMHpoBaHMM MBIIUIEHUS W KYyIbTYpPHl JHYHOCTH, €€ (QYHKIMOHAIHHOU
T'paMOTHOCTH, H€O6XOILI/IMOI71 OJId pCHICHUA MPAKTUYCCKUX 3aJa4 U 3KOJOTHYCCKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JJOPOBBIO M IIPUPOAHOM CPEE;

- YMeTh COOIIOaTh TIPaBHUiIa YKOJIOTHIECKH IIeJIeCO00pa3HOTO TIOBEEHMSI B OBITY U
TPYIOBOM AEATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 370POBBS M OKPYXKAIOIICH
MPUPOJHOM CpENbl; YUUTHIBATH ONACHOCTH BO3JEHCTBUS HA JKHUBBIC OPraHU3MBI
OTIpEIeTICHHBIX BEIIECTB, MMOHUMAas CMBICI TIOKa3aTeis IMpeneibHON IOIMyCTHMOMN
KOHIIEHTPAITUH




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI U BH/IbI Y4e0HOM padoThI

Bun yuyeOHo# padoThI Oo0bem
4acoB

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHIUTITTHHBI 34
BT. U.
OCHOBHOe cojIep:KaHue 34
BT. U.
TEOPETUIECKOe 00ydeHne 26
MPAKTUYECKHUE 3aHSTUS 4
71a00paTOPHBIE 3aHATHS 4
B T. 4. npodeccnoHaIbHO-0PHEHTUPOBAHHOE COJePsKaHUe (CodepKaHue 4
MPUKJIAJTHOT0 MOYJIsA)
BT. U.
TEOpETUYECKOe 00yueHue 2
IPAKTHYECKOE 3aHATHE 2
IIpome:xxyTounas arrecranus (3a4er) 2




2.2. TemaTHYeCcKHH NJIAH U coJep:KaHUe YUeOHOH THCIMILITHHBI

HaumenoBanue Conep:kanue y4eOHOTro MaTepuaa(0CHOBHOE M NPO(ecCHOHATILHO-OPHUEHTHPOBAHHOE), Obbem | @opmupyemble
pa3eyioB U TeM JJabopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb qacoB KOMIIeTeHIIUH
| cemecTp 34
PA3JEJI 1. OCHOBBI CTPOEHHSA BEHLIECTBA
OCcHOBHOE cO/Iep:KaHue
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 01
CrpoeHue aToMOB Jleknusi, TeopeTHyecKkre 3aHATHS 2
XUMHUYCCKHUX CoBpeMeHHast MoJieb CTpoeHUs atToMa. CUMBOJIMYECKHUM SI3bIK XUMUU. XUMUYECKUM 2JIEMEHT. 2
SJIEMEHTOB U NIPUPOJA | JekTpoHHAs XUMUYEeCcKoi KoHpurypamus aroma. Kiaccupukanus XMuMHYECKUX 3JIEMEHTOB (S-, p-
XMMHYECKOH CBA3M | | d-3meMeHTHI). BaneHTHBIE 51eKTPOHBI. BaleHTHOCT. DIEKTPOHHAs MPUPOJIA XMMHIECKOH CBSI3H.
DNEKTPOOTPULIATEILHOCTh.  BUIBI XMMHUECKOH CBSI3U (KOBAJICHTHAsS, HOHHAS, METaJUIMYECKasl,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs
Tema 1.2. Jlekumsi, TeopeTHYeCKUE 3aHATHS 2 OK 01
[Iepnoanueckuit Ilepnonnueckas cuctema xumudeckux 31eMeHToB 1.1, MenneneeBa. @u3ndeckuil CMbICI 2 OK 02
3aKOH U Ta0auIa [lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX
. U. MenneneeBa | aneMeHTOB, 00pa3yeMbIX WMHU TIPOCTBIX W CIIOKHBIX BEHICCTB B COOTBETCTBUU C IOJIO)KCHUEM
XHMHYECKOro 3yieMeHTa B [lepuonnueckon cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUYCHUE
[Tepuonunueckoro 3akona .M. Menneneesa. Ilpornossr .M. MennaeneeBa. OTKpBITHE HOBBIX
XUMUYECKUX AIIEMEHTOB.
[IpakTueckue 3amaHUsi Ha YCTAHOBJICHHE CBA3M MEKIY CTPOCHHUEM AaTOMOB XHUMHUYECKUX
AJIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U MX COEAMHEHUI B
COOTBETCTBUU C MOJOKEHUEM [leproInueCKON CUCTEMBI.
PA3ZJIEJ 2. XUMNYECKHUE PEAKIINNU
Tema 2.1. Conepmaﬂne yqeﬁﬂoro MaTepuaJja 2 OK 01
Tunel xumuueckux | Jlekius, TeopeTudeckue 3aHATHS 2




peakmuit Knaccudukanuss u THNBI XUMHYECKHUX pEAKIHH C y4acTHEM HEOPraHMYECKUX BEIICCTB. 2
CocrapiieHu€e ypaBHEHUN pEaKINil COCIMHEHUS, Pa3JIOKEHUS, 3aMEILIEHUsI, OOMEHA, B T.4. peaKI1il
TOPEHHUSI, OKHCIICHUS-BOCCTAHOBJICHUS. YPaBHEHHS OKHUCJICHHUSA-BOCCTaHOBICHHS. (CTereHb
okucneHus. OKucCAUTENb W BOCCTaHOBUTENh. COCTAaBJICHHE W YPaBHUBAHHE OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakmuit METOA0M 3JIEKTPOHHOTO OanaHca. OKHCIUTETBHO-
BOCCTAHOBUTEJIBHBIC PEAKLIUU B MPHUPOJIC, MPOU3BOJCTBEHHBIX MPOILIECCAX U KU3HEACSITEIIBHOCTU
opranu3moB. KomuyecTBeHHbIE OTHOIICHHS B XUMUU. OCHOBHBIC KOJMYECTBCHHBIC 3aKOHBI B
XMMHUHA M PacyeTbl MO YPAaBHEHHUSM XUMHUYECKUX peakuuid. Moyib Kak €IWHUIA KOJWYECTBa
BelecTBa. MousipHast Macca. 3aKOHBI COXpaHEHHUS MacChl M DHEPruu. 3aKoH ABoraapo. MoJsIpHBIT
00beM ra3oB. OTHOCUTENbHAS INIOTHOCTD Ta30B. PacyeThl MO ypaBHEHHUSIM XUMUYECKUX PEAKIIHM C
HCIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJTUYECTBA BEIIECTBA
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
DIEKTPOIMTHYECKAs Jleknus, TeopeTH4eCKue 3aHATHS 2 OK 04
AucconHanui u Teopust >IEKTPOIUTHUECKON aucconuanuu. WOHBL. DIIEKTPOIUTHI, HEIIEKTPOIMTHL Peaximu 2
MOHHbIA 0OMeH HOHHOTO OOMEHa.
CocraBieHue peakifii HOHHOTO 0OMEHa MTyTeM COCTABIICHUS WX MOJHBIX U COKPALICHHBIX HOHHBIX
ypaBHeHUH. KHCITOTHO-OCHOBHBIC peaKIMu. 3aJaHus Ha COCTaBICHUE NOHHBIX YpaBHEHUM
peaKIHnii.
Jlaboparopnas padora. 2
THIBI XUMHUYECKUX PEAKIIUH. 2
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX M 00pa3yIOLINXCs BELIECTB) U
MPU3HAKOB XUMUYECKUX peakiuii. [IpoBeaenne peakiuii HOHHOTO 0OMEHa, OnpeieNIeHUE CPEIbl
BOJIHBIX PAaCTBOPOB. 3a/IaHMs HA COCTABIICHUE UOHHBIX YPaBHEHHUH peakiuit
PA3JIEJI 3. CTPOEHUE U CBOMICTBA HEOPTAHUYECKHWX BEIIECTB 4
Tema 3.1. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01
Knacendpukanmus, Jlekumus, TeopeTudecKkue 3aHATHS 2 OK 02
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HOMEHKJIaTypa 1
CTPOCHHE
HEOPTraHUYECKHUX
BEIIECTB

[Ipenmer Heopranuueckod xumuu. Kinaccugukanus Heopranmdeckux BeuiecTB. I[Ipocteie u
cioxHble BenlecTBa. OCHOBHBIE KJIAcChl CIIOKHBIX BEIIECTB (OKCUABI, T'MJIPOKCHJIbI, KUCIIOTBHI,
coinu). B3auMoOCBS3p  HEOPraHMYECKUX  BEIIECTB. ArperaTHble  COCTOSHUS  BELIECTBa.
Kpucramnuueckue u amopduble BemecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK (aToMHas,
MOJIEKYJIsIpHasi, MOHHAsl, MeTaJUIMYecKasi). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJJIMYECKON  PEIIETKU. 3aBUCUMOCTh XUMHYECKONM aKTMBHOCTM BELIECTB OT BHJA
XMMHUYECKOM CBSI3M W THUIA KPUCTAIMYECKOM pemeTku. [IpuunmHel MHOrooOpasus BeIIECTB.
Homenknarypa HEOpraHMYECKMX BELIECTB: Ha3BaHME BELIECTBA HUCXOJS M3 HUX XUMHYECKOH
GopMynbl WM COCTaBJIEHHE XUMHUYECKOW (opMynbl HCXOAs M3 Ha3BaHMs BelLIecTBa IO
mexayHapoanoi (MIOITAK) unu TpuBnanbHONW HOMEHKIIaType. PelieHue npakTuyeckux 3aJaHuil
N0 Kiaccu(UKaluy, HOMEHKJIAaType M XHUMHYECKMM (opMyjaM HEOPraHMYeCKHX BEILECTB
pa3IUYHBIX KjaccoB (yrapHbld Ta3, YIVIEKMCIBIM Ia3, aMMHUak, raiieHas H3BECTb, HeTralleHas
U3BECTh, MHUTHEBAs COJA U JIPYTUX): Ha3bIBaThb M COCTAaBJIATH (POPMYJBI XUMHUYECKUX BEILECTB,
OTpeNeNiaTh NPUHAIISKHOCTE K Kiaccy. VICTOYHMKM XUMHYeCKOW WHQOpManuu (CpeacTs
mMaccoBoi uH(popmauuu, cerb HHTepHer u apyrue). llouck wuHpopmanuu 10 Ha3BaHUSAM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (OpMyITaMm

Tema 3.2.
DuU3NKO-XUMHYECKUE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

.JIeKIIHﬂ, TCOPETUYECCKHUE 3AHATHUSA

N

Mertannel. OOmme ¢u3ndeckue M XUMHUYECKHe CcBoiicTBa MeramuioB. CrnocoObl MOJTy4eHUs.
3HaYeHWEe METAIJIOB M HEMETAJUIOB B MPHUPOJE W JKU3HEACSITEIHHOCTH YEJIOBEKa M OPraHW3MOB.
Koppo3us MeTamioB: BUIbl KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeranmnel. OOume ¢usnyeckue U XUMHUYECKHE CBOMCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA
HemeraiioB |V-VII rpynn. Knaccudukanms u  HOMEHKIaTypa COEIUHEHHMH HEMETauIoB.
KpyroBopoTbl OMOTEHHBIX AIIEMEHTOB B IIPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB, THAPOKCHUIIOB,
KHCJIOT, COJIeH | JIp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJIOPOTHBIX
COEJMHEHUH, BBICIINX OKCHJIOB U THIPOKCH]IOB

CocraBneHne ypaBHEHHH XWMHUYECKHX pEaKIUWH C ydacTHEM TIPOCTBIX M CIIOKHBIX
HEOPraHMYECKUX BELIECTB: METAJUIOB M HEMETAJIOB; OKCHAOB METaNIOB, HEMETaJUIOB H
aM(OTEPHBIX DIIEMEHTOB; HEOPTaHMUYECKUX KHCIOT, OCHOBAaHUH M aM(OTEPHBIX THUIPOKCHIIOB,
HEOpPraHMYECKUX COJIeH, XapaKTepU3YIOIIUX UX CBOMcTBa. PeleHne npakTHKO-OpUEeHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHMii Ha CBOWCTBA, COCTaB, MOJy4YeHHE M O€30MacHOE HCIOIh30BAHUE
BO)XKHEHIINX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON AEATEIbHOCTH YeJIOBEKa

OK 01
OK 02
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PA3EJI 4. CTPOEHUE Y CBOMCTBA OPTAHMYECKHNX BEIIECTB

8
Tema 4.1. Conep:xanue yueOHOro MaTepuaJia 4 OK 01
Knaccudukaums, Jleknusi, TeopeTHyecKre 3aHATHS 4
CTPOCHHUC 1 [losiBNEeHME W pa3BUTUE OPTaHMYECKON XUMUM Kak Hayku. [IpeameT oprannueckoi xumuu. Mecto 2
HOMCHKJIaTypa ¥ OPraHMYeCKUX 3HAYEHUE OPTaHNUECKON XUMUH B CHCTEME €CTECTBEHHBIX HAYK.
OpraHUICCKHX BEHIECTB XMMHMYECKOE CTPOCHHME KaK HOPSAJOK COEIMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BCIICCTE BaJIeHTHOCTH. OCHOBHBIE MOJIOKEHHS TEOPUU XUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX COCTHHCHUIA
A.M. bytnepoBa. YriepoaHblii CKeIET OpraHMYeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOWMCTB BELIECTB
OT XUMHYECKOTO CTPOEHHS MOJIEKYJL. Mi3oMepus u u3omepbl. [TousTre 0 GyHKIMOHAIBHOM TPyIIIE.
Panukan. [TpuHIuUIbl Kiaccu(GUKAMU OPTaHUYECKUX COETMHEHUIA.
MesxyHapoaHas HOMEHKJIATYpa W TPUHIMIBI HOMEHKJIATYPhl OPraHMYECKUX COEIMHEHMIA.
[TousTHE 06 a30TCOAEPKAIIUX COEAUHEHUAX, OMOJONMYECKH aKTHBHBIX BEIIECTBaX (yriIeBOax,
JKUpax, Oenkax W Jp.), BHICOKOMOJEKYJIAPHBIX COEIMHEHHUAX (MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO)
HoMmeHnkarypa OpraHi4eckux COETMHEHHUI OTIENbHBIX KJIaCCOB (HACHILIEHHBIE, HEHACBIIEHHBIE U 2
apOMaTHYECKUE YIIIEBOJOPOIBI, CIIMPTHI, (DEHOJIbI, AlbIErHIbl, KETOHBI, KAPOOHOBBLIE KHCIOTHI H
np.) CocraBiieHHE TOJNHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPTaHUYECKHX BEIIECTB
OTJIENBHBIX KJIACCOB, UCIIONB3Ys UX HAa3BaHUS M0 CUCTEMATHYECKON U TPUBHAILHON HOMEHKIIATYPE
(3TWJIEH, aleTHIIEH, TIMIEPUH (GeHos, (pOopManbIeru, YKCYCHas KHCIIOTa, TIWLKMH). Pacuersi
npocreiinieit popMyIIbl OpraHMIeCKON MOJIEKYJIbI, HCXO/S U3 DJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. Coaep:xxanue yueOHOro MaTepuaJia 8 OK 01
CsoiicTsa Jlekuus, TeopeTudyecKue 3aHATHS 6 OK 02
OpraHMHYCCKIX DU3NKO-XUMUYECKHE — CBOWCTBA OPraHMYECKUX COEMHEHHI OTIEIbHBIX — KJIaCCOB 2 OK 04
COEIMHEHUH

(ocobeHHOCTH KiIaccu(UKAIMK 1 HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMUECKUH psia 1 ob1mas
dopmyna; uzomepus; Gpusnveckre CBONCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTyUEHUs):

— IpeJeNbHbIE YITIEBOIOPO/IbI (aJTKaHbl M IUKIIOATKaHb). ['opeHne MeTaHa Kak OJIMH U3
OCHOBHBIX HCTOYHUKOB TEIlJIa B IPOMBILIUIEHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX
YIJIEBOIOPOAOB, HAX0XKIEHUE B IIPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HempeeabHble (AJIKEHbI, ATKUHBI U aTKaJAUEHbI) U apoMaTHYeCKHUE YTIeBo10poabl. ['openue
AlETUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIs1 CBAPKU M PE3KU METAJIOB
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Kucnopoaconepxaiue coennHenust (COMpThl U (peHOoIIbl, KApOOHOBBIE KUCIOTHI U A(PUPHI,
aJbJIETU/Ibl U KETOHBI, XKUPBI, yTraeBobl). [IpakTrueckoe npuMeHeHue 3TUIIEHIIIMKOIIA,
rimuepuHa, penona. [Ipumenenue popmanpaeruia, aneTaibIeruia, yKCyCHOH KUCaoTel. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOIOIIE CBOMCTBA MbLIA

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMH OPraHMYECKUX COCIUHEHUU

A3oTcoepkalire coeIMHEHUs (AaMUHBI 1 AMHUHOKHUCIIOTHI, OCJIKH).

BricokoMouieKysipHbIE COeAMHEHUSI (CHHTETHYECKHEe U OUOJIOrMYecKU-aKTuBHbIE). MoHOMep,
[OJIUMED, CTPYKTYpHOE 3BeHO. [lonnMepu3zanus 3TUiIeHa KaKk OCHOBHOE HAIlPaBJIEHHUE €ro
MCIOJIb30BaHUS.

HpaKTI/I‘{eCKOC 3aHATHE

CBolicTBa OpPraHMYECKUX COEAMHEHMH OTIEIbHBIX KJIACCOB (TPUBUAIbHAS U MEXKIAYHapOAHAs
HOMEHKJIaTypa, XUMHMUYECKHE CBOMCTBA, CIOCOOBI MOJIy4EHUs): IMpelelibHble (aJIKaHbl MU
LMKJIOAJIKAaHbI ), HENpeleNbHbIE (AJIKEHbI, AJIKMHBI U aJIKaJIME€Hbl) U apOMATUYECKUE YTIIEBOJOPOIbI,
cnupThl M (PeHosbl, KapOOHOBBIE KHCIOTHI M 3(UpPBI, aidbJeruabl M KETOHbI, aMUHBI H
AMUHOKHCJIOTBI, BBICOKOMOJIEKYJIIDHBIE COEAMHEHUs. 3aJaHus Ha COCTaBJICHHE YpaBHEHHI
XUMHUUYECKHUX PEAKIMH ¢ yJaCTHEM OpPraHM4eCKUX BEHIECTB HA OCHOBAHNUU UX COCTABA U CTPOCHUS

['enernyeckas cBsA3b MEXIy yriieBogopogamMu CoCTaBICHHE CXEM peakiuil (B TOM 4YHCIE M0
NPEUIOKEHHBIM  IIeTI0YKaM  IMPEBpAllleHUil), XapakTepU3yIOIIUX  XUMHUYECKHE  CBOWCTBA
OpraHMYECKUX COEJMHEHUN OTAEIbHBIX KIACCOB, CIOCOObI MUX TOJY4YEHHs] W Ha3BaHHE
OpPraHMYECKUX COCAMHEHMM TI0 TPUBHAIBHOM WIM MEXKIYHApOAHOM  CHUCTEMAaTHYECKOMN
HOMEHKJIATYpE.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHMM HAa CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJEIbHBIX KJIACCOB

Tema 4.3.
Nnentuduxanus

Coaep:xxanue yueOHOro MaTepuaJia

.JIeKIIHﬂ, TCOPETUYECCKHUE 3AHATHUSA
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OpraHUYECKHUX buooprannueckue coenaunenus. [Ipumenenue u Ouonormyeckas pojb yriaeBoaoB. OKHcIeHHE 2 OK 01
BEIIECTB, UX 3HAYCHHUE | YTJIEBOJAOB- HMCTOYHUK DHEPrHUH KHUBBIX OpraHu3MoB. (OO0JIaCTH TNPUMEHEHHS aMHHOKHCIIOT. OK 02
Y IPUMEHEHUE B [IpeBpamienust 6enkoB nuiIyM B opraHu3Me. buonoruueckue ¢QyHkiuu 6enkoB. buonormueckue OK 04
OBITOBOM U ¢byHKUIMY XUpoB. Pojb opraHnyeckoil XMMUM B PEICHUH TPOOJIeM MUIIEBOH 0€3011acHOCTH
POU3BOJCTBEHHONW | Ponb opranmueckoil XMMUU B pEHICHUM MPOOJIEM SHEpPreTU4eckord Oe30MacHOCTH, B Pa3BUTHUU
NEATEIIbHOCTH MEJUIMHBI, CO3/IaHWA HOBBIX MAaTepUaJiOB, HOBBIX HCTOYHUKOB JHEPruu (aJbTepHATUBHBIC
YeJI0BEeKa. UCTOYHUKU SHepruun).OnacHoOCTh BO3ACHCTBHS Ha >KMBBIE OPraHM3Mbl OPraHHMYECKHUX BEIIECTB
OTIENBHBIX KJIacCOB (YIJIEBOJOPOJBI, CHHPTHI, (EHOJNBI, XJIOPOPTaHUYECKHUE IPOU3BOIHBIE,
aJbJICTU/IBI U JIP.), CMBICII MTOKa3aTessl MPeJeNIbHO TOMYCTUMOM KOHIIEHTPALUU
JlabopaTopnas padora. 2
Wnentuduxaius OpraHn4eckux COeAMHEHUN OTEIbHBIX KIIACCOB 2
Wneatudukanus opraHndecKuX COSIUMHEHUH OTICIBHBIX KJIACCOB (Ha MPUMEPE albJICTHIOB,
Kpaxmala, yKCYCHOM KHCIIOThI, OEJIKOB U T.II.) C UCIIOIb30BAaHUEM UX (PUZNKO-XUMHUECKUX
CBOICTB M XapaKTEpHBIX KAUECTBEHHbIX peakuuil. [lenarypauus Oenka npu HarpeBaHuu. L{BeTHbIe
peakiuu OCIKOB.
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEpPKAHUE MPUKJIATHOTO MOAYJIA)
PA3JIEJI 5. XUMUSA B BBITY U MTPOU3BOJCTBEHHOM JESTEJIbHOCTH YEJIOBEKA
Conep:xxanue yueOHOro MaTepuaJia 4 OK 01
Jleknusi, Teoperuyeckre 3aHATHS 2 OK 02
Hogeimme nocTvKeHUss XUMHUYECKOM HAyKM M XUMUYECKOM TeXHOJoruu. Posb xumuum B 2 OK 04
Tema 5.1 00ecreYeHn! SKOJIOrMYeCKOM, SHEPreTUYECKON U MUIIeBOW 0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. OK 07
Xumus B ObITY 1 [TpaBuia moucka W aHalIM3a XUMHUYECKOW HMH(POpPMAIMN U3 PA3IUYHBIX UCTOYHUKOB (HaydyHas |
MIpou3BO ,Z[CTBCHHOP'I yqe6Ho-Haquaﬂ JUuTeparypa, CpE€acTBa MacCOBOU I/IH(l)OpMaHI/II/I, CCTh I/IHTepHeT)
NeSATeTLHOCTH [Touck u aHanU3 KeCOB O MPUMEHEHUN XUMUYECKUX BEUIECTB M TEXHOJOTHH ¢ ydeToM OymyIieit
YyeJoBeKa npoecCHOHANBHON /IEATENbHOCTH IO TeMaM: CHHTETHMUYECKHE MOIOLINE CpEeACTBa, METaJlbl,
pacTBOPBI, IPUPOJIHBIE HCTOYHUKHU YIIIEBOJIOPOJIOB.
IIpakTH4eckoe 3ansATHE 2
3amura: [IpencraBnenue pe3ynbTaToB pelIeHUsT KEMCOB B popMe MUHH-IOKIIAJIA C TPe3eHTAIMeH 2
Bcero: 34
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3. YVCJIOBMS PEAJIM3ALIAN PABOYEN ITPOrPAMMBI YYEBHOM
TACIATLITAHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

OcBoenmne NporpaMMbl y4eOHOW IUCIHMIUIMHBI «XUMUS» IpeanojiaraeT HaJIW4Yhe B
npodeccHOHAIbHOM  00pa30BaTENbHOM  OpraHu3aluM, pealu3yrolield  o0pa3oBaTeIbHYIO
nporpaMMmy cpegHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6ase
OCHOBHOT'O 00111ero 00pa3zoBaHus, KaOMHETa XUMHH C TJabopaTopHel 1 1abopaHTCKOW KOMHATOM.

ITomemienne kabuHeTa XUMHHM, J1a00paTOpUil U JJAOOPAHTCKOW KOMHATHI YIOBJIETBOPSET
TpeOoBaHusAM CaHUTApHO-IIUAEMUOIOIHUECKUX IIpaBui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-
02).

OcHaiueHue yueOHOro KaOuHera:

e I10CAJOYHBIE MECTA I10 KOJUYECTBY CTY/ECHTOB;

o pabouee MeCTO MpernoaBaTes;

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

e DJJIGKTPOHHBIC y4eOHBIC MAaTEPHAIIBI IO XUMHUH.

TexHuueckue cpencTBa 00ydeHus:

e MYJbTUMEIUNHOE 000PYTOBAHUE;

o komruiekT DVD auckoB ¢ yueOHbIMU (UIBMAMHU 110 XUMUU;

o Unrepner.

O6opynoBanue 1abopaTopuu U paboyux MeCT JIabopaTOpHH:

o KOMIUIEKT JJa0OPATOPHBIX CTOJIOB;

e BBITSDKHOM mIKad;

o KOMIUIEKTHI J1a0OpPAaTOpHON TMOCYIbl, OOOpPYIOBaHUS M PEAKTUBOB Ha KaxXabld
71a00paTOPHBIM CTOJ 1O COOTBETCTBYIOIIUM TEMaM;

o HaTypaJbHble OOBEKTHI, MOJEIH, MNPUOOPHI U HAOOPBHI IS  IOCTAaHOBKHU
JIEMOHCTPAIIMOHHOT'O 3KCIIEPUMEHTA;

e BCIIOMOTATEIbHOE 000PYIOBaHNE M HHCTPYKIIHH.

ITpu peanuzanuu padodei nporpammsl yueoHoi aucrumiuasl OY (.11 «Xumus» Moxer
OBITh HCITIOJIB30BaHO Mporpammuoe obecrieuenue Big Blue Button (BBB), Moodle, SI-nuck.

3.2. WndopmannonHoe odecreyeHue o0yuyeHHs, INepedeHb PeKOMEHIyeMbIX
y4eOHbIX n3ianuii, UHTepHeT-pecypcoB, 10NOTHUTEIBLHOM JIUTEPaTypPhbl

OcHoBHas nuTeEparypa:

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

2. Xumus. bazosslit ypoBens. 10 kinacc: yueOnuk / O. C. I'abpuensn, cepus Beptuxans —
M. [poda, 2020

3.Xumusd : yueOHUK A7 cpeiHero nmpodeccuoHanbHoro odpasosanus / 0. A. JleGenes,
I'. H. ®aneer, A. M. I'ony6es, B. H. lllanoBait ; mox obmeli pemakmueit I'. H. daneeBa. — 2-¢
u3a., mnepepad. u  gon.— MockBa: M3parensctBo  FOpaiit, 2023.— 43lc.—
(ITpodeccronansrnoe obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcrt : 31MeKTpOHHBIH //
O6pasoBarenbhas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

4. CaBunkuna E.B. OOmas u Heopranmueckas xumusi. B 2 Tomax. T. 1: 3akoHsl u
koHuenmuu / CasunkuHa E.B., Muxaiinos B.A., Kucenés KO0.M.. — Mocksa : JlaGopaTopus
3Hanmid, 2022. — 403 c. — ISBN 978-5-93208-576-9 (t.1), 978-5-93208-575-2. — Tekcr :
anektpouHbii // IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/121996.html

5. AndunorenoBa, W.B. Xumus: yuyeOHMK ¥ TPaKTHUKyM Ui  CPEIHETO
npodeccuonanbHoro odpazosanus / M. B. An¢dunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢
u3., ucnp. u gon. — Mocksa : M3gatensctBo HOpaiit, 2023. — 291 ¢. — (IIpodeccnonanpHoe
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obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr : snekrponHblid // OOpa3zoBarenbHas
wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/513807

6. Tynukun, E. . Xumua. B 2 4. Yacte 2. Opranuueckas XuMus : y4eOHUK Jist
cpennero mpodeccruonanbHoro obpazoanus / E. U. Tynukun. — 2-¢ u3n., ucnp. ¥ AOIM. —
Mocksa : M3parensctBo FOpaiit, 2023. — 197 c. — (IIpodeccuonanproe obpazoBaHue). —
ISBN 978-5-534-02749-5. — Texkcr : anekTpoHHblld // O6pa3oBarenpHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/513731

JlononHuTENbHAS IUTEPATYpA:

1. Obmas u Heopranmdeckas xumus. B 2 tomax. T. 2: Xumwms snementoB / JLIO.
AnukbepoBa [u ap.].. — Mocksa : Jlaboparopus 3nanmii, 2022. — 555 c. — ISBN 978-5-
93208-577-6 (1.2), 978-5-93208-575-2. — Texkcr : snekrponusiii / [IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/121998.html

2. Opranunyeckast XuMus : Metoanyeckne pekomenaanuu / A.H. U3mectseB [u np.].. —
Mocksa : U3parensckuii Jlom MUCuC, 2022. — 72 ¢. — Tekcr : anektponnsiii / IPR 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 MaTepralbl O pa3BUTHH HAHOTEXHOJIOTHH ).
www.xumuk.ru (caliT o XuMun).
www. hemi. wallst. ru (OGpa3oBaTeNbHBIN CalT IS IKOJIBLHUKOB «XUMUS» ).
www. chem. msu. su (OnexTpoHHas OUOIMOTEKA IO XUMHUH).
www.enauki.ru (M{HTepHET-U3AaHue ISl yanuTeneil «k ECTeCTBeHHbIE HAyKH» ).
www. hvsh. ru (kypran «Xumus B mkone»). www.hij.ru (kypHan «Xumus u

ONoa~WNE

KUZHBY).

9. www.chemistry-chemists.com (3JIEeKTPOHHBIHN KypHAT «XUMHKH U XUMHUS).
10. 3BC «IPRSmart»

3.3. MeTronnyeckoe ofecrnieuenne o00pa3oBaTeJbLHOr0 TMpouecca st 00y4YeHHs
HHBAJINIOB U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBus OpraHu3alud U COACpXKaHWE OOyYeHUsS W KOHTPOJS 3HAHWW HWHBAITUIOB H
oOyuaromuxcst ¢ OB3 mo gucuuminuHe «XUMHS» ONPEAENSIOTCS MPOrpaMMOi AUCIMILTUHBL,
aIaNTHPOBAHHOMN TP HEOOXOIUMOCTH JIJIsi 00YUEHUS yKa3aHHBIX 00yJarOITUXCS.

Opranuzaiiys o0yueHus1, TeKYyIIeH U MPOMEKYTOYHON aTTeCTalliU CTYJACHTOB-UHBATHIOB
u ctynentoB ¢ OB3 ocymecTBisercs ¢ y4eToM OCOOCHHOCTEH TCUXO(PU3NUECKOTO pPa3BUTHS,
WHAUBUAYAIbHBIX BO3MOKHOCTEHN M COCTOSIHUS 3[J0POBBS TAKUX 00YJAIOIINXCS.

I/ICXOI[?I nu3 HCI/IXO(i)I/ISI/I‘IeCKOFO Pa3BUTHUA U COCTOAHUSA 3JO0POBbA CTYACHTOB-UHBAJIINI0B
u ctyneHToB ¢ OB3, opraHusyroTcs 3aHATHS COBMECTHO C JAPYTUMHU OOYYarOIIUMHUCA B OOIIMX
rpynmnax, HCIIOJIb3ysa COLIHAIIBHO-aKTUBHBIC U pe(i)HeKCI/IBHI:Ie METOAbI 06y’~IeHI/I$I CO3aHUus
KOM(OPTHOTO  TCUXOJOTMYECKOTO  KIWMaTa B  CTYJIEHYECKOW Tpymnmne Wid, MpU
COOTBETCTBYIOIIEM 3asBJICHUH TAKOTO OOYYArOIIerocs, IO WHIWBHIYaIbHOW IpOorpaMMme,
KOTOpasi sBISieTCS MOIUGMUIIMPOBAHHBIM BapUAaHTOM OCHOBHOW pabouell MporpaMMbl
JOUCHUITIIINHBI. HpI/I 9TOM COACPKAHUEC MPOrpaMMbl JUCHUIIIIMHBI HEC U3MCHACTCA. I/ISMGHSIIOTCSI,
Kak TpaBwio, (Gopmbl OOy4YeHHS M KOHTPOJS 3HAaHUH, OOpa3oBaTENbHBIE TEXHOJOTUU U
JUITAKTHYCCKUEC MaTCpHAJIbI.

OOydeHne CTyIEHTOB-MHBAIUIOB M CTYAeHTOB ¢ OB3 Takke MOXET OCYIIeCTBISATHCS
HHIWBUAYAJIIbEHO /WU ¢ IMPUMEHCHUCM TUCTAHIIMOHHBIX TEXHOJIOTHH.

JlucraHnimoHHoe  oOy4deHWe  oOecreurnBaeT  BO3MOXHOCTh  KOMMYHHUKAIMA  C
MpernoiaBaTesieM, a TaK)Ke C JIPYrdMH O00y4aeMbIMHU TIOCPEJCTBOM BEOWHApOB (HAmpumep, ¢
UCIIOJIb30BAHUEM MPOrpaMMbl ZOOM), YTO CIOCOOCTBYET CIUIOYCHHUIO TPYIIIBI, HAIpaBIISET
y4eOHYIO TPYIITY Ha COBMECTHYIO paboTy, 00CYKIeHNE, TPUHITHE TPYIIIOBOTO PEIICHUS.
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B yueGHOM mporecce Ui MOBBILIICHUS YPOBHSI BOCHPHUATUS U NEepepaboTKH ydeOHOU
nH(popMaIuK CTYACHTOB-UHBAIUAOB U CTyneHTOoB ¢ OB3 mpumMeHstoTcs MyabTHUMEIUWHBIE U
CHEeMATN3UPOBAHHBIE TEXHHUUYECKUE CpEICTBA IpHeMa-liepeaadn ydeOHOH wuHdopManuu B
JOCTYMHBIX (hOpMax Uil CTYACHTOB C Pa3IMYHBIMU HApPYLIICHUSMH, 00€CHEUYUBAETCS BBITYCK
ATBTEPHATUBHBIX (POPMATOB IEUYATHBIX MATEPHAIOB (KPYHmHBIA MpUDT), SIEKTPOHHBIX
o0Opa3oBaTeNnbHbIX pecypcoB B (¢dopMax, aJanTUPOBAHHBIX K OrPAaHUYCHHSIM 3JIOPOBBS
00yJaromuxcsi, HAIM4YUe HeOOXOIUMOTI0 MaTePHATIHLHO-TEXHIUECKOTO OCHAIICHUSI.

[TonGop u pa3paboTka yuyeOHBIX MAaTEpHAIOB MPOU3BOIUTCS MPENOAaBaTeNieM C y4eTOM
TOTO, YTOOBI CTYAEHTHI C HapYIICHUSAMH CIlyXa IMOJy4aad HWH(POpPMAIMIO BU3YaJbHO, C
HapYILICHUSAMU 3PEHHUs — ayAHalbHO (HAllpUMep, C HCIOJIb30BAaHUEM MPOrpaMM-CHUHTE3aTOPOB
peun).

Ilpumeuanue: I[Ipenooasamenu, yuyebHble KYpcbl KOMOPLIX MpPeOVIOm Om CmyOeHmos
8bINOIHEHUS ONPEOeIeHHbIX CheyUpuuecKux 0etlcmeutl u npeocmagisiowux coool npooaiemy uiu
Oelicmeaue, HeBbINOIHUMOeE OJisl CIYOEHMO8, UCHbIMbIEAUUX MPYOHOCMU C NepedsudtCeHuem
unu peuvio, obs3anvl 8 PIIJ] yuecms a3mu ocobennocmu u npediaeames CmyO0eHmam-uHeaiuoam u
cmyoeumam ¢ OB3 anbmeprnamugtble Memoovl 3aKpenjieHus U3yuaemo20 Mamepuaa.

JUisi OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOM
aTTectanuu oOydaromuxcs UHBanuA0B u Jul] ¢ OB3 (oHa O1eHOYHBIX CPECTB MO JUCIHILINHE,
NO3BOJISIOIIMK  OIEHUTh  JOCTIDKEHHE HMMH  pe3yabTaroB  OOydeHHs] W ypOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIUH, TMPEAYCMOTPEHHBIX Y4YeOHBIM IIJJTaHOM U paboueit
OpOTPaMMOM  ITUCHUIUIMHBI, aJanTUpyeTcs Uil OOYyYalomMXcs WHBAIMAOB U JIMI C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbSA C y4eToM WHIUBUAYAIbHBIX
NCUX0(U3HOIOTHUECKUX OCOOeHHOCTeH (YCTHO, NHMCbMEHHO Ha Oymare, NHCbMEHHO Ha
KoMIbloTepe, B QopmMe TecTupoBaHus U T.1.). llpu HeoOXoauMOCTH OO0yYarOIIMMCS
NPEOCTABIISCTCS JOMOJHUTEIBHOE BpeMs /IS IOATOTOBKM OTBETAa IPH HPOXOXKICHUU
aTTeCTallUu.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJINHbI

Texkymmii KOHTPOJIb U OLIEHKA PE3yIbTAaTOB OCBOSHUS TUCIUILIMHBI OCYIIECTBISETCS
nperojaBaTesieM B IPOIECCe MPOBEACHUS MPAKTHYSCKUX 3aHATHH W JabOpaTOpHBIX pador,
TECTUPOBAHUS, a TaKXKE BBIONHEHUS OOYYAIOUIMMHCS  HUHIUBUAYaJIbHBIX  3a/aHUU.
[TpomesxyTouHast artectamus Bo 2 cemectpe B hopme nuddepeHIIMpOBaHHOTO 3a4eTa.

Oomue

Monyas/Paznen/Tema Tunbl OeHOYHBIX MePONIPUATHI
KOMIIeTeHIIUH

Pa3nea 1. OcHOBBI CTPOCHHUS BelIeCTBA

OK 01 CrtpoeHue aToMOB 1. Tect «CTpoeHue aTOMOB XUMHUYECKUX JIEMEHTOB
XUMHYECKHX 3JIEMEHTOB U |M MIPUPOJIa XUMUIECKOH CBSZH.
IpUPOJa XUMUYECKON 2. 3a71auu Ha COCTaBJIEHUE XUMHUYECKUX (HOpMYIT
CBSI3U JIByXaTOMHBIX COCJIMHEHUH (OKCHIOB, CYIb(HUIOB,

TUAPHUIOB U T.IL.).

3. 3amaHus Ha UCIIOJIL30BaHUE XUMUYECKOU
CHMBOJIMKH ¥ Ha3BaHUM COCAUHECHUH 10
HOMEHKJIAType MEKIYHAPOIHOTO COI03a
TEOPETUYECKON U IPUKIIAJJHON XUMHH U
TPUBHUAIIbHBIX Ha3BaHUM JJISI COCTABIICHUSI
XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COSTUHEHUI
(oxcua0B, cynb(pHUI0B, THAPUIOB U T.II.) U APYTUX
HEOPraHUYECKUX COCAMHEHUI OTJENbHBIX KJIACCOB

OK 01 [Tepunonnueckwuii 3akoH u |1. Tect «MeTammnueckne / HEMETALTUYCCKHE
OK 02 tabmuma /1.1. CBOMCTBA, MIEKTPOOTPULATEIILHOCTD U CPOJICTBO K
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Meunpeneena

ANIEKTPOHY XMMHUYECKUX DJIEMEHTOB B COOTBETCTBUE
C UX JJICKTPOHHBIM CTPOCHUCM U ITOJIOKCHHUEM B
MePUOIUYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
JI.. MenaeneeBa.

2. IIpakTrveckue 3alaHust Ha YCTAaHOBJICHHUE CBSI3H
MCKAY CTPOCHUEM ATOMOB XMMHUYCCKHUX 3JICMCHTOB
Y TIEPUOIMYECKUM H3MEHEHHEM CBOMCTB
XUMHUYCCKUX BJICMCHTOB U UX COCIII/IHGHI/Iﬁ B
COOTBETCTBUU C ToJIokeHUeM [lepronnueckoi
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETHUUCCKHIE
3a/IaHMs] Ha XapaKTEePU3aALMI0 XUMHUYECKUX
3JIEMEHTOB: «MeTauIMYecKue / HeMeTaJLINUeCKUe
CBOMCTBA, AJIEKTPOOTPUIIATEIIBHOCTD U CPOJICTBO K
AIIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE
C UX JJICKTPOHHBIM CTPOCHUCM U ITOJIOKCHHUEM B
MePUOIUYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa»

Paznen 2. Xumuueckue peakuun

OK 01
OK 04

THIpl XUMHUYECKUX
peaxkiun

1. 3agauu Ha cocTaBJICHUE YPABHEHHI peaKIuii:

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

BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM
METO/a IEKTPOHHOTO OaaHca.

2. 3ajaym Ha pacueT Macchl BEllecTBa WK 00bEMa
ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIHH
BEILIECTB; PaCU€ThI

Macchl (00bEMa, KOJTHUecTBa BEIIECTBA) MPOAYKTOB
PEaKIMH, €CIM OJIHO U3 BEIIECTB MMEET IPUMECH

DIEKTPONUTHYECKAS
JVICCOIMAIINS U MOHHBIN
o0MeH

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

2. JJaboparopHas paboTa "Tunsl XUMHYECKUX
peakuuit”

Pa3nen 3. CTpoeHue U CBOICTBAa HEOPraHUYECKHUX BelleCTB
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OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHUE
HCOPTraHNYCCKUX BCIICCTB

1. Tect «Homenknarypa u Ha3BaHue
HEOPraHMYECKUX BEIIECTB UCXO U3 UX
XUMHUYECKON (hOPMYIIbI UM COCTABJICHHE
XUMUYECKOH (OPMYIIBI UCXOS U3 HA3BAHUS
BEIIECTBA 10 MEKTYHAPOIHOM U TPUBUATIBLHOU
HOMEHKJIATYpe».

2. 3agaum Ha pacyeT MacCOBOM J10JIH (MacChl)
XMMHUYECKOT'0 3JIEMEHTA (COEIMHEHNUS1) B MOJIEKYJIE
(cmecn).

3. IlpakTuyeckre 3a1aHus M0 KIacCUPUKAIHIH,
HOMEHKJIAType U XUMUYECKUM PopMyiaMm
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB.

4. IIpakTuyeckue 3aaHus Ha ONpeesICHUuE
XUMHUYECKON aKTUBHOCTH BELIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOW CBSA3H U TUIA KPUCTATUIMYECKOM
pelIeTKH

OK 01
OK 02

DU3UKO-XUMHUYECKHE
CBOMCTBA
HEOPTraHWYECKUX BEIIECTB

1. Tect «OcoOEHHOCTH XUMHUYECKUX CBOWMCTB
OKCHJIOB, KHCJIOT, OCHOBaHHIA, aM(OTEPHBIX
THJIPOKCHUJIOB U COJICH».

2. 3ajiaHus Ha COCTaBJIEHUE YPABHEHUN XUMUYECKUX
peaKuil ¢ y4acTueM MPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCHUIOB METAJIOB,
HEMETAJUIOB U aM(OTEPHBIX JIEMEHTOB;
HEOPTraHMYECKUX KHUCIOT, OCHOBAaHHH U aM(pOTEPHBIX
THJIPOKCHUIOB, HEOPTAaHUYECKHUX COJIEH,
XapaKTEPU3YIOIUX WX CBOMCTBA U CITOCOOBI
HOJTy4YEHHUS.

3. IIpakTHKO-OpHUEHTHPOBAHHBIE TEOPETHUECKUE
3aJlaHMs Ha CBOICTBA U MOJIyY€HUE HEOPTaHUYECKUX
BEIIIECTB

4. JJaboparopHas pabota

“ I'maponur3 coiel U ONpeIeTIEHUE CPEIbl BOJHBIX
pacTBOpoB”

Pazgen 4. Ctpo

€HHe U CBOMCTBA OpraHuy

CCKHX BCIICCTB

OK 01

Knaccudukanmus,
CTpOEHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

1. 3amaHus Ha cOCTaBIEHUE HA3BaHUHM OPraHMYECKHUX
COCIMHEHUH 110 TPUBUAIBLHON WIIA MEKIYHAPOIHOU
CHUCTEMaTUYECKON HOMEHKJIATYype.

2. 3a7aHus Ha COCTABJICHUE TOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpPMYJI OpraHMYECKUX BEIIECTB
OTJEIIBHBIX KJIACCOB.

3. 3ajaun Ha omnpezeneHue npocTenieil GpopmyIbl
OpraHUYEeCKON MOJIEKYJIBI, UCXO/s U3 DJIEMEHTHOI'O
cocrana (B %)

OK 01
OK 02
OK 04

CBoiicTBa OpraHU4ECKUX
COCIMHEHUN

1. 3aganus Ha COCTaBJIEHNE YPaBHEHU XUMHUYECKHUX
peaxkiuii C y4acTUEM OPTraHUUYECKUX BEILIECTB Ha
OCHOBaHHUU UX COCTaBa U CTPOEHUSI.

2. 3ajaHus Ha COCTaBJIEHUE YPABHEHUN XUMHUUYECKUX
peaKkuuii, WIUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA
C YYETOM MEXAHU3MOB IIPOTEKAHMSI TAHHBIX PEAKLIUN

W TEHETUUECKOM CBSI3U OpPraHN4€CKNX BCIICCTB
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Pa3HBIX KJIACCOB.
3. PacueTHble 3aauu 10 YpaBHEHUSM peaKuii ¢
y4acTHEeM OPTaHMYECKHUX BEIIECTB.

4. JTaboparopHas pabota “ [lonmydeHue sTuiIeHa U
W3y4eHHUE €ro CBOMCTB."

OK 01 Wnentuduxamnms 1.IIpakTuKO-OpUEHTUPOBAHHbIE 3aJaHUSI 110

OK 02 OPraHMYEeCKHUX BEIIECTB, |COCTaBJICHUIO XUMUUYECKUX PEAKIIMI C y4acTUEM

OK 04 WX 3HAYCHUE U OpraHUYECKHUX BEILIECTB, B T.4. UCIIOIb3YEMBIX IS
IPUMEHEHHE B OBITOBOW U |UX UICHTHU(PHUKAIUHU B OBITY U POMBIIUICHHOCTH.
MIPOU3BOICTBEHHOM 2.Jlaboparopnas pabdota: “UnenTudukanus

JACATCIIBHOCTH YCJIIOBCKA OPraHu4YCCKux CO€I[HHCHHI>'1 OTACIBbHBIX KJ1accoB”

Paszpnen 5. Xumusi B ObITY H IPOM3BOJACTBEHHOM /1ATEJIbHOCTH YeJI0BEKA

OK 01 XuMmus B ObITY U Keiic (c yuerom Oyaymieit npodeccruoHanbHOM
OK 02 IIPOU3BOJCTBEHHOMN JIESITEIIbHOCTH)

OK 04 NEATEILHOCTH YelloBeKa |Bo3MOXKHBIE TEMBI KEHCOB:

OK 07 1. Be3zonacHOCTh NpUMEHEHUS CPEACTB OBITOBOM

XHMUH B ITIOBCEIHEBHOM JKHU3HU

2. Bona, cBoiicTBa, 3HaYECHHE

3. Kopposus metaiioB

4, DKOJIOTHYECKHE aCIEKThI UCIIOIL30BaHHUS
YIIEBOIOPOIHOTO CHIPBS.

OO01mMe KPpUTEPUM OLIEHKH Pe3y/IbTATOB 0CBOEHUSI Y4eOHOM IHCIUTIIHHBI

B yCTHBIX M NHMCBMEHHBIX OTBETaX CTYJIEHTOB Ha NPAKTUYECKUX (CEMMHApPCKUX U
7a00paTOPHBIX) 3aHATUSX, B COOOIIEHUSAX U JAOKIAAaX, M JApYrux ¢opmax ayIuTOpPHON u
CaMOCTOSITENIbHOW PaboThl, a TaK)Ke B TEKYIIMX KOHTPOJIbHBIX paboTax YUMTHIBAIOTCA: TIyOHHA
3HaHWM, BIIaJIeHNEe HEOOXOAUMBIMU YMEHUSIMU (B 00bEME MPOTrpaMMbl), TOTHYHOCTh U3JI0KEHUS
MaTepuiia, BKJItoyasi 000011eH s, BEIBOBI, COOII0AEHNE HOPM JINTEPATypPHOH peyn.

OneHKY «OTJIMYHO)» 3aCIyKUBAET CTYAEHT, TBEPAO 3HAIOLIUI NMPOrpaMMHBIN MaTepHall,
CUCTEMHO M TpPaMOTHO H3JAraloUMii ero, JAEMOHCTPUPYIOUIMH HEOoOXOAUMBIH ypOBEHBb
KOMIIETEHIINM, 4€TKUE, CKAaThble OTBETHI HA JOIMOJHUTEIbHBIE BOIPOCHL, CBOOOTHO BIIAICIOLINIT
MOHSTUMHBIM alIapaToM.

O1eHKY «X0po1I0» 3aCiIyKHBAET CTYJEHT, MPOSBUBIINN MOJHOE 3HAHUE MTPOTPAMMHOIO
MarepHaia, JeMOHCTPUPYIOUINH COPMHUPOBAHHBIE HA TOCTATOYHOM YPOBHE YMEHHS U HaBBIKH,
yKa3aHHbIE B MPOrpaMMe KOMIIETEHLIUH, TOMYCKAOMNUNA HENPUHIUIHAIbHbIE HETOYHOCTU TpU
M3JI0’)KEHUU OTBETA Ha BOIIPOCHI.

OneHKy «yA0BJIETBOPUTEIbHO)» 3aCly’)KUBA€T CTY/CHT, OOHAPYKUBIIUN 3HAHUS TOJIBKO
OCHOBHOT'O MaTepHalia, HO He YCBOMBIIMHA JI€Talld, JAOMYCKAIOMIMUNA OMMOKM MPUHIUIHAIBLHOTO
XapakTepa, JIEMOHCTPUPYIOUIMI He 10 KOHLIA CGOPMUPOBAHHBIE KOMIIETEHLUH, YMEHUS
CUCTEMATHU3UPOBATh MaTepHall U JA€JIaTh BbIBOJBI.

OneHKy «HeyJI0BJeTBOPHUTEIbHO» 3aCIyKUBAET CTYAEHT, HE YCBOUBIIMI OCHOBHOI'O
COJepKaHWs Marepuana, He YMEIOIUH CHCTeMaTU3UpOBaTh HWHQPOpPMALMIO, JeNaTh
HEOOXOIUMBbIE  BBIBOABI, YETKO M TPaMOTHO OTBEYaTh Ha  3aJaHHblE  BOMPOCHI,
JIEMOHCTPHUPYIOIIUI HU3KHI YPOBEHb OBIIAICHUS HEOOXOIMMBIMU KOMITETCHLIUSMH.

OueHnuBaHune CTyleHTA Ha 3a4eTe ¢ OLEHKOH 10 y4eOHO! ANCHHIINHE
OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TJIyOOKO M MPOYHO YCBOWI
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IIPOrpaMMHBII MaTepUall, UCUEPIBIBAIOLIE, IIOCIEA0BATEIBHO, YETKO U JIOTUYECKH CTPOUHO €ro
U3JaraeT, yMeeT TeCHO YBS3bIBaTb TEOPHUIO C IMPAKTUKOM, CBOOOAHO CHpABISIETCS C 3a/JadaMHu,
BOIIpOCAMM U JIPYTMMH BHJIaMU TNPUMEHEHHUS 3HAHWM, HE 3aTpyJHSETCS C OTBETOM IIpU
BUJOU3MEHEHUN 3aJaHMi, MPaBUIbHO OOOCHOBBIBACT IPHUHATOE pEIIEHUE, BIAAEET
Pa3HOCTOPOHHUMU HaBbIKAMM U IPUEMAMHU BBIIIOJHEHUS IPAKTUYECKUX 3a/1a4.

O1eHKa «X0pOILI0)» BBICTABISAETCS CTYJIEHTY, €CIIM OH TBEPJO 3HAET MaTepuai, FPaMOTHO
U 110 CYIIECTBY M3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC,
IPaBUIbHO NMPUMEHSAET TEOPETHUECKUE IOJIOKEHUS MPH PEIICHUM MPAKTUYECKUX BOIPOCOB U
3ajad, BiIafeeT HeOOXOIMMBIMU HABBIKAMH U IPUEMAMU UX BBITTOJIHEHHS.

O1eHKa «yA0BJIETBOPUTEIbHO)» BbICTABIISIETCS CTYAEHTY, €CIIM OH MMEET 3HaHMsI TOJIbKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWI €ro JeTajled, JONYCKAaeT HETOYHOCTH, HEIOCTATOYHO
IpaBUIbHbIE (OPMYIMPOBKH, HAPYIIEHUS JOIMYECKOH IOCIEI0BATEIbHOCTH B HU3JI0XKEHUU
IPOTPaMMHOTO MaTepHalia, UCIIBITHIBACT 3aTPYTHEHHS MTPU BHIMOJIHEHHH MPAKTUYECKUX paboT.

OneHka «HeyJAOBJIETBOPUTEJIBLHO» BbICTABISCTCA CTYACHTY, KOTOpBIH HE 3HaeT
3HAUUTENBHOM 4YacTU MPOrpaMMHOIO MaTepuasa, JOIYCKaeT CYIIECTBEHHbIE OLIMOKH,
HEYBEPEHHO,

Ilepeyennb BONpPOCOB /11 MOATOTOBKH K POMEKYTOYHOM aTTeCTAlMH

10 y4eOHOH JUCHUIINHE « XHMH»

1. CoBpemenHast MOZI€NIb CTPOEHUS aToMa
2. DneKTpoHHAast KOH(UTYpaIus atoma.
3. Knaccudukanuss XUMAYECKUX dJIEMEHTOB (S-, p-, d-3JIeMEHTHI).
4. DnexTpoHHAas IPUPOJa XMMUYECKOH CBSI3U.
5. Bugpl XuMu4eckoi cBsi3u (KOBaJIeHTHAsI, HOHHASI, METAJTHYECKasi, BOJOPOIHAS) M CIIOCOOBI ee
00paszoBaHMs
6. [lepuonnyeckas cucrema XxuMuueckux snemenToB J[.J. Menneneesa.
7. ®usnueckuit cmpica [lepuoauueckoro 3akoHa /I.M1. Menneneesa.
8. MupoBo33peHdeckoe u HaydHoe 3HaueHue [lepnonudeckoro 3axona /.M. Menneneesa.
9. Knaccudukanus ¥ TUIIBI XUMHUYECKUX PEAKIIUN C yUaCTHEM HEOPraHMYECKUX BEIIECTB.
10. Crenenb okucIeHUS. Y paBHEHUS OKHCICHUS-BOCCTAHOBICHUS. OKUCITUTENh U
BOCCTAaHOBUTEb.
11. Teopus dAEKTPOIUTUUECKON TUCCOIHAIIUU
12. DnexTponuThl, HEANEKTPOIUTHL. Peakiuy HOHHOTro 0OMeHa.
13. TIpenmer Heopranmueckoi xumuu. Kiraccuduranus HeOpraHMUECKUX BEIIECTB.
14. OcHOBHBIE KJIacChl CIOXKHBIX BEIIECTB (OKCUbI, THIPOKCUIBI, KUCIOTHI, COJIN).
15. Kpucramimueckue 1 amop@Hbie BemecTBa. THIBI KPUCTAITNYECKUX PEIIETOK
16. 3aBucHMOCTH (GU3NUECKUX CBOICTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKH.
17. 3aBucuMOCTb XMMHUYECKON aKTUBHOCTH BELLECTB OT BUJa XUMUYECKOW CBSA3H U TUIA
KPUCTAJTIMYECKON PELIETKH.
18. OO6mme pu3muecKkue 1 XUMUIECKHE CBOHCTBA METAJLIOB.
19. Cnoco6bl nomydeHus: MeTalIoB
20. Koppo3us metanios
21. 3HaueHHE METAJUIOB U HEMETAJJIOB B IPUPOJIE U XKU3HEEATEIbHOCTH YeJIOBeKa U
OpraHU3MOB
22. OO6uue puznyecKue 1 XUMUIECKHE CBONCTBA HEMETAIIOB
23. Tunmunsie cBoiicTBa HemeTawioB 1V-VII rpynn
24. Knaccudukanus 1 HOMEHKJIATypa COeAMHEHUI HEMETAIIOB.
25. KpyroBopoTsl OMOTEHHBIX AJIEMEHTOB B TIPUPOJIC
26. XuMHUYECKHE CBOMCTBA OKCHJIOB.
27. XWMHUYeCKHe CBOHCTBA THIPOKCHIOB.
28. XuMHUYECKHE CBOMCTBA KUCIOT.
29. XuMu4eckue CBOMCTBaA COJIEH.
30. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB MPOCTHIX BEIIIECTB.
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31.
32.
33.
34.
35.
36.

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB BOJOPOIHBIX COSTMHEHHUI,

3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB BBICHINX OKCHJIOB U THAPOKCH]IOB

['eneT 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB BBICIIUX OKCUIOB U TUIPOKCUIOB
I'eneTnueckas CBSI3b MEXKY KJIIACCAMH HEOPraHUYECKUX COECIMHEHUM

[Ipenmer opraHuyeCcKO XUMUU.

OCHOBHBIE MOJIO)KEHUS TEOPUU XUMUYECKOTO CTPOEHHUS OPTraHUUYECKUX coeAnHeHU A.M.

byrneposa.

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

N3omepus u u3omepsl.

[TpuHIUIBI K1acCUPUKAIIMHA OPTaHUYECKUX COCTMHEHUH.

MexayHapoaHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COETUHEHUI.
CaolicTBa IPUPOJHBIX YIIIEBOAOPOIOB, HAXOKIEHUE B IPUPOJE U IPUMEHEHNE
0COOEHHOCTH

Knaccu¢ukanum 1 HOMEHKIATyphl BHYTPH KJlacca YrieBOJOPOIOB.

[IpenenbHble yraeBogopoOabl

Henpenensubie yrneBogopoasl

Kucnoponacoaepxamue coequnenus. Knaccudpukanus

[IpakTueckoe NPpUMEHEHHE KHUCIOPOACOAEPKANX COCTUHEHUN

MBpbia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT

A3zoTcoaepikaiue CoeTMHeHUsI. AMUHBI.

A3oTtcoaepikaiue CoeIMHeHUsI. AMUHOKHUCIIOTBI.

A3zoTcozaepikalne coeuHeHus. benku.

I'eneTnueckas cBSI3b MEXKY KIIACCAMH OPTAaHUYECKUX COCUHEHUN.
BricokoMonekysipHble COEUHEHMS (CHHTETUUECKUE U OMOIOrM4e€CKU-aKTUBHBIE).
buooprannueckue coeuHeHUs.

[Ipumenenue u 6MoOIOrHUECKas Pojb YrJIEBOJOB.

23



