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

1.1. MecTOo TUCHUIIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHATBHOMH 00pa30BaTeIbHOM

NMPOrpaMmblI

OO6meoOpa3oBaTenibHas  OUCHUILUIMHA «XHUMHsD)» U3ydaeTcss Ha 0a30BOM YpOBHE B
00111e00pa30BaTEIbHOM ILHUKJIE YYeOHOTO IJIaHa OCHOBHOM MPOQeCCHOHATBLHON 00pa3oBaTEIbHOM
nporpammbel B cootBeTcTBUM ¢ PI'OC mno cnenuanbHocTsM  08.02.01  CrpoutensctBo u
SKCIUTyaTaIus 31aHui u coopyxenuid; 38.02.01 DxoHOMHKA U OYyXTAITEPCKHUH y4eT (110 OTPaCiIsiM);
38.02.07 bankosckoe neno; 43.02.16 Typusm u roctenpuumcTtBo; 54.02.01 qu3zaiin (o otpacisam).

[Tpu peanuzanun paboyeit mporpaMMel 001meo0pa3oBaTebHON yueOHoU nuctumirnabl OV J1.07
«XuMHS» MOTYT OBITh WCHOJB30BaHBI Pa3IMYHbIE OOpPA30BATEIBbHBIE TEXHOJIOTHH, B TOM YHCIIE
9JIEMEHTHI TUCTAHIIMOHHBIX 00PAa30BATEIBHBIX TEXHOJIOTUH, 3JICKTPOHHOTO O0YICHUS.

1.2. lleab 1 nJ1aHUpyeMble Pe3yJbTaThl 0CBOEHHUS THCHMIIUHBI:

1.2.1. Ileanb o0meo0pa3oBaTeIbHONH TUCIHHIIMHBI

@opMHpOBaHUE Yy CTYIEHTOB IMPEICTABICHUS O XUMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa KaK OCHOBBI NPUHATHS PEHICHUN B KU3HEHHBIX U IPOU3BOJICTBEHHBIX
CUTYaIlHsiX, OTBETCTBEHHOT'O TIOBEICHUS B TIPUPOIHOM Cpeie.

3amaun JUCIUTUINHBIL:

1) chopmupoBaTh NMOHMMAHHWE 3aKOHOMEPHOCTEH IPOTEKAHHUS XMMHUYECKUX IMPOIECCOB U
ABIICHUN B OKpYXKalolllell cpene, IIEIOCTHOW HAyyHOW KapTUHBI MHUpPA, B3aUMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (POPMYJIBI HEOPraHMYECKHMX M OPraHUYEeCKHX BEIIECTB,
YpaBHEHHSI XHMHUYECKHX PEaKIHH, OOBACHATh WX CMBICI, WHTEPIPETHPOBATH PE3yIbTaThl
XUMHYECKHX IKCTIEPIMEHTOB,

3) cdopmupoBaTh HAaBBIKM MPOBEAEHUS MNPOCTEHIINX XHMHUYECKHUX HKCIEPHUMEHTaIbHbBIX
UCCJIEIOBAaHUM ¢ COOJIIO/IEHNEM NpaBUiI 0€30MacHOTr0 OOpaleHHs! ¢ BEIIECTBAMU U Ja0OPaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTH yMEHHs HCIOJIB30BaTh MH(POPMALMI0 XUMHYECKOTO XapakTepa M3 Pa3IMnIHBIX
UCTOYHUKOB,;

5) copMupoBaTH YMEHHSI TPOTHO3UPOBATH ITOCIIEICTBHUS CBOCH NEATEIBHOCTH M XUMHUECKUX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

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

1.2.2. Ilnanupyembie pe3yabTaTbl 0CBOEHHS 00111€00pa30BaATEIbHOM TUCUMILIUHBI B
coorBeTcTBHM ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaUCHHNE JUCIUTUINHA
uMmeeT npu GOPMHUPOBAHNH M PA3BUTHH OOIINX KOMIIETECHITHI



Kon n

Ilnanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

HaMMeHOBaHHe
(popMupyembIxX OGume’ JIMcHMIIHHAPHbIE
KOMIIEeTeHI[H I
OK 01. B yacTu Tpy10BOr0 BOCHUTAHUS: - BJIaJICTh CUCTEMON 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, CTEICHb OKUCJICHUS, 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 CaMOCTOSITEIILHO BBIMOJHATH TAKYIO JICATEILHOCT; YIJICBOJIOPONBI, KHUCIOPOA- U a30TCOACPXKAIINE COCAMHCHUS, OHOJOTHUYCCKU
MPUMEHUTENIBHO | - UHTEPEC K PA3IUYHBIM chepaM MpoQecCHOHATLHON | aKTUBHBIC BEIISCTBA (YIJICBOJIBI, XKHUPHI, OCJIKH), MOHOMED, MOJUMED, 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, pacCMaTPHUBATh €€ 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 IUCCOIUAIINS, OKACIUTEIh, BOCCTAHOBHUTEIND,
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 COXPAaHEHWS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH 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 MPHU3HAKH U B3aWMOCBS3b M3YYCHHBIX IMOHSATHH,
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 II03HABATEIBHYIO 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, YrieKUcIbli ras, aMMHak, TamieHas W3BECThb, HETaIleHas
W3BECTb, MHUTHEBAasg CONA W JPYTUX), COCTaBIATH (DOPMYIIBI HEOPTaHWYECKUX W
OpPTaHWYECKUX BEIIECTB, YPABHEHUS] XMMHUYECKAX PEAKIIHiA, OOBIACHATH UX CMBICI;
MOATBEPKIATh XapaKTepHble XMMHUUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIUMU
SKCIEPUMEHTAMHU U 3aMHUCSIMH YPAaBHECHUN XUMHUUECKUX PEAKIIUL;

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

- chopMupOBaTH MPEJCTaBIICHUS: 0 XUMHYECKOH COCTaBIISIFOLLIEN
€CTECTBEHHOHAYYHOH KapTHHBI MHUpPA, POJH XMMHU B TIO3HAHUH SBICHUI MPHPOIBL,
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 XUMHYECKHM (opMylaM | 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 pPEIIeHUH B KOHKPETHBIX KU3HEHHBIX
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 001acTH 1IeHHOCTH HAYYHOT'0 MO3HAHUS:

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

- COBEpPIICHCTBOBAHUE S3BIKOBOM 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 AefiCTBUAMM:
B) padoTa ¢ HHpopManmeii:

- YMeTh IUTAHMPOBATh M BBINOJHATH XUMUYECKUNU IKCIEPUMEHT (IIPEBpaIICHUS
OpraHWYECKUX BEUIECTB IpPU HArpeBaHUHU, IMOIYYEHUE ITHICHA U HU3YyYEHUE €ro
CBOMCTB, KAUECTBEHHBIC PEAKUMU Ha aJbAETHUIbl, KpaxMmaj, 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, PEIIaTh
SKCIIepUMEHTaIbHBIE 3amaun 1o Temam "Metammel" u  "Hemeramns") B
COOTBETCTBHH C ITPABHJIAMHU TEXHUKH O€30MACHOCTHU MPU OOPAIEHUH C BEIIECTBAMHU
u 1a00opaTOpHBIM O0OpYyIOBaHHEM; TMPEACTABISATh PE3yJIbTaThl XHMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amiCH YPaBHEHWH COOTBETCTBYIOIIMX pEaKIuid 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 HAyYHOTO ITO3HAHUS BEIIECTB U 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 npenCcTaBICHUS;

- CO3[1aBaTh TEKCThI B Pa3UYHBIX (hOpMaATax C yIETOM
HazHaueHWs WH(POpPMAIMK | ICJICBOH ayJAUTOPHH,
BBIOMpAs ONTUMAILHYIO (GOpPMY TPEACTABICHUS WU

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

MOPAJIBHO-3THYECKUM HOPMaM;

- HCHONB30BAaTh CpPEACTBa HH(GOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B peuIcHn
KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX )41
OpPTraHM3AIMOHHBIX 3a/1a4 ¢ COOMIOZCHNEM TPeOOBaHUN
OPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHECHHI,
pecypcocOepekeHus, TPaBOBBIX M STHYECKHX HOPM,
HOPM MH(OPMAIMOHHOH 6€30MacHOCTH;

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

XUMUYECKUX peakuuii c KCIIOJIb30BAaHUEM (uznyecKux BEJINYHH,
XapaKTepU3yIOIINX BEMIECTBA C KOJIMYECTBEHHONH CTOPOHBI: MacChl, o0OBemMa
(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  HCIOJIb30BaTh  IPEUMYIIECTBA
KOMaHJHOHN M WHAWBHYaTbHON paOOTHI,
- TI[PHUHUMATH LEJU COBMECTHOM JIE€ATEIBHOCTH,

OpraHU30BbIBATh M KOOPIMHUPOBATH NEUCTBUA IO €€
JIOCTHIXKEHHUIO: COCTaBIISITh mia” JIECTBHH,
pacrpenensiTh poJiM ¢ Y4EeTOM MHEHUN YYaCTHHUKOB
00CYyKIaTh Pe3yabTaThl COBMECTHOMN paOOTHI;

- KOOPJWHUPOBATh W BBINIOJTHATH pa0OTy B YCIOBHSIX

- YMeTh IUIAHUPOBAaTh M BHIMONHATh XUMWYECKHH JKCIEPUMEHT (TIpeBpalieHus
OpPTaHMYECKUX BEIIECTB NPU HArpeBaHWH, IMOJNydeHHE JTWIIEHA W W3YYeHHE ero
CBOMCTB, KaueCTBCHHBIEC PEAKIIMH HA aJbJCTHUIBI, KpaxMmaj, YKCYCHYIO KHCIOTY;
JeHatypanus OENKOB TpH HAarpeBaHWM, I[BETHBIE PEAKINMH OEJKOB; IMPOBOIWTH
peaknuu MOHHOTO OOMEHa, OIpPENeNsTh CPeqy BOJIHBIX PAaCTBOPOB, KaYECTBEHHBIC
peakiuu Ha Cyjb(ar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATUOH aMMOHHS; PEIIaTh
SKCIIepUMEHTaIbHBIE 3amaun 1o Temam "Metammel" u  "Hemeramns") B
COOTBETCTBHH C MTPABHJIAMHU TEXHUKU O€30MMACHOCTH MPH OOPAIICHUH C BEIIECTBAMHU
u JabopaTOpHBEIM OOOpPYIOBaHWEM; IMPEACTABIATH PE3YIbTATHl XUMHUYCCKOTO
JKCIIEpHMEHTa B (OpMe 3amicCH YPaBHEHWH COOTBETCTBYIOIIMX pEaKIUd U
(hopMyITMpOBaThH BHIBOJIBI HA OCHOBE 3THX PE3YJITATOB




pCaNIbHOTO, BHUPTYAIBHOTO H  KOMOMHHPOBAHHOTO
B3aMOICHCTBHSI;

- OCYIIECTBIIATh  TMO3WUTHBHOE  CTPAaTETHUYECKOE
MOBEJICHUE B PA3NIMYHBIX CHUTYAIUAX, MPOSBISATH

TBOPYECTBO U BOOOpaKCHUE, ObITh HHUITMATUBHBIM
OBjageHde YHUBEPCAJIbHBIMH  PeryJsTHBHBIMHU
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 MTO3UIUH
JPYTOTO YEJIOBEKA;

OK 07.
ConeiicTBOBaTh
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 Cpele Ha OCHOBE 3HaHUS LeNel
YCTOMUYMBOIO Pa3BUTHSI YEIOBEUECTRA;

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

- YMEHHME  IPOrHO3UPOBATH
SKOJOTUYECKUE  MOCIEACTBUS
JIEMCTBUM, IPEIOTBPAILATD UX;

- paclUIMpEeHUE ONbITa JEATEIIBHOCTH 3KOJIOTMYECKOU
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 (opMHpoBaHHM MBIIUIEHUS W KYyIbTYyphl JUYHOCTH, €€ (YHKIIMOHAITHLHOW
T'paMOTHOCTH, H€O6XOILI/IMOI71 OJId pCHICHUA MPAKTUYCCKUX 3aJa4 U 3KOJOTHYCCKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JJOPOBBIO M IIPUPOAHOM CPEE;

- YMeTh COOII0OaTh TIPaBHUiIa YKOJIOTHIECKH I1eJIeCO00pa3HOTO TIOBEEHMSI B OBITY U
TPYIOBOM JEATEIHHOCTH B IEJISAX COXPAHEHHUS CBOETO 370POBBS M OKPYXKAIOIIECH
MPUPOJHOM CpENbl; YUUTHIBATH ONACHOCTH BO3JEHCTBUS HA JKHUBBIC OPraHU3MBI
OTIpEIeTICHHBIX BEIIECTB, MMOHUMAas CMBICI TIOKa3aTeis IMpeneibHON IOIMyCTHMOMN
KOHIIEHTPAITUH




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

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 16
MIPAKTUYECKHE 3aHATHS 14
71a00paTOPHBIE 3aHATHS 4
B T. 4. npodeccHoHATbHO-OPHEHTHPOBAHHOE Co/lepKaHue (Colep:KaHue 4
MPUKJIAJTHOT0 MOYJIsA)
BT. U.
TEOpETUYECKOe 00yueHue 2
IPAKTHYECKOE 3aHATHE 2
IIpome:xxyTounas arrecranus (3a4er) 2
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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 4 OK 01
CrpoeHue aToMOB Jlekuusi, TeopeTHYecKUEe 3aHATHS 2
XHMHYICCKHX CoBpemeHHast MOfieNb CTpoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMHUUECKUH IEMEHT. 2
SJIEMEHTOB U NIPUPOJA | JekTpoHHAs XUMUYEeCcKoi KoHpurypamus aroma. Kiaccupukanus XMuMHYECKUX 3JIEMEHTOB (S-, p-
XMMHYECKOH CBA3H | | d-31eMeHTHI). BaneHTHBIE 21eKTPOHBL. BaleHTHOCTD. DJIEKTPOHHAS IPHPOIA XUMHUUECKOMN CBA3H.
DNEKTPOOTPULIATEILHOCTh. BUIbI XUMUYECKO CBS3U (KOBaJIeHTHAs!, MOHHASI, METaJITHNYecKasl,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
IIpakTH4yeckoe 3aHsATHE 2
Pemenue 3aganuii Ha KCIOJIB30BAHUE XUMUYECKON CUMBOJIMKY M HA3BAHUI COEAUHEHH 110 2
HOMEHKJIaType
MEXKIYHapOAHOTO COK03a TEOPETUYECKON U MPUKIIAJTHOM XUMHUH U TPUBUAJIbHBIX Ha3BAHUM JJISI
COCTaBIICHUS] XUMUYECKUX (POPMYI IBYXaTOMHBIX COEAMHEHUI (OKCHIOB, CYIb(PHUA0B, TUIPHUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTMHEHHUH OTICIbHBIX KJIACCOB.
[IpakTUueckue 3aaHusl HA YCTAHOBJIEHUE CBA3U MEXIY CTPOCHUEM aTOMOB XUMHUYECKHUX
AJIEMEHTOB U IEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBUHU C MOJ0KEHUEM [leprno1nuecKkoi CUCTEMBI.
Tema 1.2. Conep:xanue yueOHOTro MaTepuaJia 4 OK 01
Ileproanyeckuin Jlekuusi, TeopeTuvyecKkue 3aHATHS 2 OK 02
3aKOH U TalauIa Ilepuoauueckas cucrema xumMuueckux aneMeHToB J[.M. Menaeneesa. @U3nueckuid CMbICI 2

1. 1. MenneneeBa

ITepuoanueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMU IMPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUHU C MOJI0KEHUEM
XUMHYECKOro 31emeHTa B [lepnonnueckoi cucreMe. MUpPOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
ITepuoanueckoro 3akona J[.11. MenneneeBa. [Iporunoser [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.




IIpakTnyeckoe 3ansATHE

HpaKTI/I‘ICCKI/Ie 3aaaHus Ha YCTAaHOBJICHHUE CBA3U MCXKAY CTPOCHHUEM aTOMOB XUMHWYCCKUX
9JICMCHTOB U ICPUOJUICCKHUM U3MCHCHUCM CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX COCI[I/IHGHI/Iﬁ B
COOTBETCTBHHU C ITOJIOKCHHUEM HepHOHHHGCKOﬁ CHUCTCMBI.

PA3AEJ 2. XUMWNYECKHE PEAKIIMN

Copaepxxanue yueOHOIro MaTepuasa 4 OK 01
Jlekuus, TeopeTnyecKkue 3aHATHS 2
Knaccupukamuss W TUOBI XMMHUYECKHX pPEAKUUHA C Y4YacTHEM HEOPraHHMYECKUX BEILECTB. 2
Cocrasnenue
YpaBHEHUN pEaKIMil COCIMHEHHS, Pa3jIOKEHUsI, 3aMelIeHusl, OOMEHa, B T.4. PEaKIUid TOpEHHUs,
OKHCJICHUS-BOCCTAHOBJICHMUSI.
Tema 2.1. YpaBHeHus okucaeHus-BoccTaHoBiIeHUs. CteneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTETD.
THIIB XUMHUCCKIX IIpakTH4yeckoe 3aHATHE 2
peakimit CocraBieHre Y  yYpaBHUBAaHHE  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakUuid  METOJIOM 2
3JIEKTpOHHOro  OanaHca.  OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIE  pEaKUUMM B TPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U
KU3HEJECATEIIBHOCTH OPraHU3MOB.
KonunuectBeHHble OTHOMIEHUS B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PacdeThl
[I0 ypaBHEHUSAM XMMHYECKMX peakuuid. Monb Kak eJuHuIla KOJIMYeCcTBa BellecTBa. MousipHas
Macca. 3aKOHBI COXpaHEHHUS MacChl W 3HEpruu. 3akoH ABoraapo. MoispHbli 00BEM Ta3oB.
OtHocHTenbHAsT IUIOTHOCTh Tra30B. PacueTel MO ypaBHEHUSAM XHMHMYECKHX PEAKIUM C
HCIIOJIb30BAHUEM MAacChl, 00beMa (HOpMaJbHbIE YCIIOBHUSA) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Copepxanue yuyeOHOro Mmarepmuasa 4 OK 01
ONEKTPONUTHYECKAs | Jleknusi, TeOpeTHUECKHE 3AHATHS 2 OK 04
Aucconnatus n Teopusi SJIEKTPOJUTUYECKON aucconranui. VOHBL DJIEKTPOIMTHI, HEIEKTPOJUTHL. Peakimu 2
HOHHBIN 0OMCH uoHHOro obmena. CocTaBlieHHE pEaKLUUi HOHHOTO OOMEHa MYyTeM COCTAaBJIEHUS MX IOJHBIX U
COKpAIIEHHBIX HOHHBIX YypaBHEHHUU. KUCIOTHO-OCHOBHBIE peakIMH. 3aJaHUs HAa COCTaBJICHHE
VMOHHBIX YPAaBHEHUM peakiuil.
JlabopaTopnasi padora. 2
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Turbl XUMHUYECKUX PEAKIIUH.

HccnenoBanue TUIIOB (IO COCTaBY U KOJIMYECTBY HCXOIHBIX M 00Pa3yIONIUXCS BEMIECTB) U
MIPU3HAKOB XUMHYECKUX peaknuii. [[poBenenre peakiinii HOHHOTO 0OMEHa, OTpeIeJICHUE CPEIbI
BOJIHBIX PacTBOPOB. 3a/IaHKs HA COCTABIICHUE UOHHBIX YpPaBHEHHUH peakiuit

PA3EJI 3. CTPOEHUE 1 CBOMCTBA HEOPTAHUYECKHNX BEIIECTB

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa

CTpOCHHUE
HEOPraHMYECKUX

BEIIIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

.JIeKIII/IH, TCOPETUYCCKUE 3AHATUSA

[Ipenmer nHeopranmyeckoid xumuu. Kiaccupukamuss HeopraHmdyeckux BemiecTB. IIpocteie u
cnoxHble BemlecTBa. OCHOBHBIE KJIACChl CIIOXKHBIX BEIIECTB (OKCHIBI, THIIPOKCHJBI, KUCIOTHI,
conu). B3aumocBA3p  HEOpPraHMYeCKMX  BEIIECTB. ArperaTrHble  COCTOSIHUSI — BEILECTBA.
Kpucrannumueckue u amopdHbie BemlecTBa. TUIBl KPUCTAJUIMUECKUX PEHIETOK (aToMmHas,
MOJIEKYJIsSIpHAsi, MOHHAsI, METAJUINYECKas). 3aBUCUMOCTh (DU3MUECKUX CBOMCTB BEIIECTBA OT TUIA
KPUCTAJUIMYECKOM PEIIETKH. 3aBUCUMOCTh XUMHUYECKOM AaKTUBHOCTHM BEIIECTB OT BHJA
XUMHUYECKOH CBSI3M U THIA KPUCTAINIMYECKON pemieTku. [IpuunHbl MHOrooOpasus BEIIecTs.
Metamnbl. OOmue ¢uznyeckue M XHUMUYECKHE CBoMcTBa MeTamioB. CrocoObl MOJIyueHUs.
3HaueHUE METaUIOB M HEMETAJJIOB B NMPUPOAE U KU3HEAEATEIbHOCTU YEJIOBEKAa U OPraHU3MOB.
Koppo3ust meranioB: BHIBI KOPPO3UH, CHOCOOBI 3alUTHl METANIOB OT KOppo3uu. Hemerambl.
OO6mue guznueckrue U XUMUYECKUE CBOMCTBA HEMETAJJIOB. TUMHYHBIE CBOMCTBAa HeMeTauioB V-
VIl rpynn. Knaccudukarus 1 HOMEHKIIaTypa COeJMHEHU HeMeTaluloB. KpyroBopoThl OMOT€HHBIX
AJIEMEHTOB B Tpupoje. XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB
(OKCHI0B, THIPOKCUIOB, KUCIOT, COJIel U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MPOCTHIX
BEUIECTB, BOJOPOIHBIX COEUHEHHMH, BHICIINX OKCHJIOB ¥ THAPOKCUIIOB

NN D>

OK 01
OK 02

IIpakTH4yeckoe 3aHsATHE

13




HomeHnkiiaTypa HeOpraHMyeckMX BELIECTB: HA3BaHUE BEIIECTBA MCXOJS U3 HX XUMHUYECKOU
GbopMyIIbI WM COCTABJICHHE XUMHUYECKOW (OpMyNIBl HCXOIs W3 Ha3BaHUs BEIIECTBA IIO
mexaynapoanoi (MIOITAK) unu TpuBraabsHOM HOMEHKIATYPE.

Pemenne mpakTuuecKkuxX 3aJaHUA MO KIACCH(PUKAIIMU, HOMEHKIAType U XUMHUYECKUM (hopmyram
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIaccOB (yrapHbIH ra3, yrJIeKHCIbIi ra3, aMMuUak, ramieHas
U3BECTh, HETAIICHAass W3BECTh, NMHUTHEBAs COJA W JPYrUX): HA3bIBAaTh U COCTABIATH (POPMYIIBI
XUMUYECKHUX BELIECTB, ONPENEATh IPUHAIICKHOCTh K KJIaccy.

Hctounuku xumudeckod uHpopManuu (CpeiAcTB MaccoBOW uWHpoOpManuu, cetb VHTEpHET u
npyrue). [louck nadopmannu no Ha3BaHUAM, UAECHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyinam
CocraBrieHue ypaBHEHUW XMMHYECKHUX pEAKIMM C y4acTUeM TMPOCTBIX UM  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB W HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETauIOB U
aM(pOTEpPHBIX DJICMEHTOB; HEOPTAaHMYECKHUX KHCIOT, OCHOBAaHWW M aM(OTEPHBIX THIPOKCHIOB;
HEOPraHWYECKHUX COJIEH, XapaKTepU3YIOIIUX UX CBOWCTBA. PelleHne mpakTUKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUil Ha CBOMCTBA, COCTaB, IOJy4YeHHME U OE30MaCHOE HCI0JIb30BAHNE
BaXHEHIIIMX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKON NESTEILHOCTH YeIIOBEKa

PA3JIEJ 4. CTPOEHUE Y CBOVICTBA OPTAHUYECKHUX BEIIIECTB

Tema 4.1.
Knaccugpukanus,
CTPOECHHE U
HOMEHKJIaTypa
OpPraHMYECKHUX
BEIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

.JIeKIIHﬂ, TCOPETUIECCKHUE 3AHATHUSA

IlosiBneHne U pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [IpenqMer opranndeckoi xumun. Mecto
Y OPraHUYECKUX 3HAUYEHUE OPTaHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

BEIECTB XHMMHMUYECKOE CTPOEHUE KAK TOPAJOK COECIMHEHHS aTOMOB B MOJIEKYJE COIVIACHO HX
BaJICHTHOCTH. OCHOBHBIE ITOJIOKEHHSI TEOPUU XMMHUECKOTO CTPOEHUSI OPTraHUYECKUX COCTUHEHUM
A.M. bytiepoBa. YriaepoaHblil CKEJIET OPraHuueCKOd MOJIEKYJIbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB
OT XMMHUYECKOI'0 CTpoeHus MosieKyil. M3omepust u nuzomepsl. [loHsTHE 0 QyHKIIMOHAIBHON IpyTIe.
Papukan. [IpuHiuns! kaaccu@uKauy OpraHndeckuX CoeIMHEHUI.

MexnyHaponHas HOMEHKJIATypa MW TPUHLUIBI HOMEHKJIATypbl OPraHMYECKHX COCIUHEHUIL.
[Tonsitie 00 a3zoTcomepKalMX COEAMHEHUSX, OMOJOTUYECKH aKTUBHBIX BeIecTBax (yrieBojaax,
XKHUpax, OeiaKax M Jp.), BBICOKOMOJIEKYISPHBIX COCTUHEHUSAX (MOHOMEp, MOJIMMEpP, CTPYKTYPHOE
3BEHO)

NN D

OK 01

HpaKTH‘IeCKOC 3aHATHE
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HomeHknaTtypa opraHn4ecKuX COeAMHEHHUH OTACIbHBIX KJIACCOB (HACHIIICHHbIEC, HEHACHIIIICHHbIE U
apoOMaTUYECKHUEe YTIEBOJOPOJbI, CHUPTHI, (DEHOIBI, ANbACTUIbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U
ap.) CocraBiieHHE NOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHHMYECKUX BEILECTB
OTJENIBHBIX KJIACCOB, UCTIONB3Ys MX HA3BaHUS 110 CHCTEMATUYECKON M TPHUBHAIHLHONH HOMEHKIIATYpe
(3THIIeH, amleTWiIeH, TIUnepuH (eHos, (OopManbIeTH, YKCyCHas KHCIOTa, TNTUIKH). Pacuers
npocTteimiel (opMyibl OpraHMUECKOW MOJIEKYIIbI, ICXOJIsl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPraHUYECKUX
COCIMHEHNH

Conep:kanue y4eOHOT0 MaTepuaJia

.JIeKIII/IH, TCOPETUYCCKUE 3AHATUSA

N

OU3UKO-XMMUYECKHE — CBOMCTBA OPraHMUYECKUX COCMHEHHI OTACIBHBIX — KJIACCOB
(ocobeHHOCTH Kaccu(UKAIMN 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUECKUH s U o01mast
dopmyna; nzomepus; GU3NUECKHE CBOMCTBA; XUMUYECKUE CBOWCTBA; CIIOCOOBI MOTyYEHUS):

— TpeJeNbHBIC YIIIEBOIOPOIBI (aJTKaHBI M IIUKIIOATKAHB). ['opeHne MeTana Kak OJIuH U3
OCHOBHBIX UCTOYHMKOB TeIljIa B IPOMBIIIICHHOCTH U ObITY. CBONCTBA IPUPOTHBIX
YIIJIEBOAOPOAOB, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHNE alTKaHOB;

— HelpeebHbIC (aJKCHBI, aTKUHBI U aJTKaJIUEHbBI) M apOMaTH4ECKUe yriIeBo1opoabl. 'openne
alleTUICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUNIAMEHH JJISl CBAPKU U PE3KU METAJIIOB
Kucnopozaconepxamiye coenuHeHus (CIUPTHI U PEeHOIbI, KApOOHOBBIE KUCIOTHI U 3(DUPEL,
QJIBJIETUBI U KETOHBI, XKHPBI, YIIeBobI). [IpakTHuecKkoe MpUMEHEHNE STHIICHTITUKOIIS,
ruuepuHa, pexona. [Ipumenenue popmainpaeruia, aneTaibIeruia, yKCyCHOH KUcaoTel. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOOIIE CBOMCTBA MBLIA

['eneTHueckas cBSI3b MEXAY KJIaCCAMHU OPraHUYECKUX COeIMHEHUN

A3oTcoaepkaiire coeIMHEHUs (AaMUHBI 1 aMHUHOKHUCIIOTHI, OCTKH).

BeicokomonekynsapHble coeIMHEHHs] (CHHTETHUECKUE U OMOI0rnYecKH-akTUBHBIE). MoHOMeED,
NOJIMEP, CTPYKTYpHOE 3BeHO. [lonmMepur3anus dTuIeHa Kak OCHOBHOE HAIlpaBIJICHHE €ro
UCIOJIb30BaHUS.

HpaKTI/I‘leCKOC 3aHATHE

OK 01
OK 02
OK 04
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CBoiicTBa OpPraHMYECKUX COECIUHEHHUH OTAEIbHBIX KJIACCOB (TpUBMAJIbHAS M MEXAyHapoJIHas
HOMEHKJIaTypa, XWUMHUYECKHE CBOWMCTBA, CHOCOOBI TIOJIy4€HHs): TpeaeiibHble (QJIKaHbl |
LIUKJIOQJIKAHbI), HETIpE/IeNbHbIE (AJIKEHbI, AJIKUHBI U aJIKaJMEeHbl) U apOMATUYECKHUE YTIIEBOAOPO/IbI,
cnupThl M (peHosbl, KapOOHOBBIE KHUCIOTHI W S(UPHI, adbAETHIbl U KETOHBI, AMHUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COCIMHEHHsA. 3aJaHus Ha COCTaBJICHHE YPABHEHMMU
XUMHUUYECKHMX PEAKLMH ¢ yYaCTHEM OpPraHM4YECKUX BELIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOCHUS
['eneTnueckas cBsi3p MexIy yrieBogopoaaMu CocTaBlieHHME CXeM peakluil (B TOM 4Yucie IO
IPEUIOKEHHBIM  LIETIOYKaM  [IPEBPALEHUI), XapaKTEpU3YIOUIMX  XMMHUYECKHE  CBOMCTBA
OpPraHMYECKHUX COEJAMHEHUH OTAEIbHBIX KJIACCOB, CHOCOOBI MX TIONY4YEHUS U Ha3BaHUE
OpPraHMYECKUX COCAMHEHUM 10 TPUBHAIBHOM WIM MEXIYHAapOJHOM CHUCTEMaTHYECKOU
HOMEHKJIaType. PelleHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA
OpPraHMYECKUX COCAMHEHUN OT/IEIbHBIX KJIACCOB

JlaGoparopHasi pabora

Wnertudukanus OpraHnIecKuX COSTMHCHUN OTICIBHBIX KIIACCOB

Wnentudukanus OpraHn4eckux COeIMHEHUH OTIEeNbHBIX KJIACCOB (Ha MpUMEpE albIeTuI0B,
Kpaxmalia, YKCYCHOW KHCIIOTHI, OSJIKOB H T.I1.) C UCIIOIh30BAaHUEM UX (PU3NKO-XHUMHUCCKUX
CBOICTB M XapaKTEpHBIX KAUECTBEHHBIX peakiuil. [leHarypauus Oenka npu HarpeBaHuu. L{BeTHbIe
peakiuu OEJKOB.

HpO(l)eCCl/IOHaJILHO-Opl/leHTI/IPOBaHHOC COoICPKaAHUC (conepma}me NMPUKJIAAHOTO MO}IyJIﬂ)

PA3JIEJI S. XUMUA

B BBITY U NPOU3BOJACTBEHHOM JEATEJIbHOCTHU YEJTOBEKA

Tema 5.1
Xumus B ObITY U
MPOU3BOACTBEHHOMN
JESATENIBHOCTH
YelioBeKa

Conep:xxanue yueOHOro MaTepuaJia

JIEKIII/IH, TCOPETHYCCKHUE 3AaHATUSA

N

HoBelimme AoCTHMXEHUS XWMHYECKOW HAyKH M XUMHUYECKOM TEXHOJOruu. Ponb Xumuum B
o0ecreYeHn: SKOJIOTHUYECKON, YJHEPTeTUYECKON U MUIIEBOM 0€30MacHOCTH, PA3BUTHH MEIUIUHBL
[IpaBuna moucka M aHaIM3a XMUMHUYECKOW MH(POPMAIUM U3 PA3JIMYHBIX WCTOYHHKOB (Hay4dHas U
yueOHO-Hay4YHas JIUTepaTypa, CpeIcTBa MaccoBOi nHpopMaiuu, cetb IHTepHeT)

[Touck n aHanM3 KEMCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB W TEXHOJOTUN C y4EeTOM OymyIeit
npo(hecCHOHANFHOM JIEATEeNBHOCTH MO TeMaM: CHHTETHUYECKHE MOIOIINE CpEeACTBa, METaJlIbl,
pPacTBOPBI, TPUPOIHBIE HCTOYHUKHU YTIIEBOJAOPOIOB.

IIpakTHyeckoe 3aHsATHE

3aumTa: HpCILCTaBJ'ICHI/Ie PE3YIbTATOB PCIICHUA KEMCOB B (bopMe MHMHH-AO0KJIaga C HpCBCHTaLII/ICI\/'I

OK 01
OK 02
OK 04
OK 07

Bcero:
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3. YVCJIOBMS PEAJIM3ALIAN PABOYEN ITPOrPAMMBI YYEBHOM
TACIATLITAHBI

3.1. TpeGoBaHus K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 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. HUudopmauuonHoe oOecrieyeHHe oOO0y4eHHUs], IlepevyeHb PeKOMeHIAyeMbIX
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 knacc: yueOnuk / O. C. I'abpuensn, cepus Beptukans —
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 wiatdopma 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
3Hanuil, 2022. — 403 c. — ISBN 978-5-93208-576-9 (t.1), 978-5-93208-575-2. — TekcT :
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. D9BbC «IPRSmart»

3.3. MeTronnueckoe ofecrnieyenne o00pa3oBaTeJbLHOr0 TMpouecca st 00y4eHHs
HHBAJHAOB U JIHI C OTPAHUYEHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcioBusi OpraHu3aliid W CoJiep)KaHWe OOydYeHHsS W KOHTPOJSl 3HAHWK WHBAINAIOB U
oOyyaromuxcst ¢ OB3 no aucuuminHe «XuUMHUS» OHNPEIENAIOTCS MPOrpaMMoil JUCHUIUIMHBL,
QIaTITUPOBAHHOM MTPH HEOOXOAMMOCTH JIJIsl 00YUEHUS YKa3aHHBIX 00yJaroIIiXCsl.

Opranuzanus o0y4eHus, TeKyIel 1 MPOMEeXYTOUHOM aTTecTalluy CTYeHTOB-MHBAINI0B
u ctynentoB ¢ OB3 ocymecTBisercs ¢ y4eToM OCOOCHHOCTEH TMCUXO(PU3NUECKOTO Pa3BUTHS,
WH/IMBUYaJIbHBIX BO3MOKHOCTEN M COCTOSIHUS 3/I0POBbs TAKUX 00YUYaIOIIHUXCS.

Hcxons n3 ncuxopu3ndecKoro pa3BUTHS M COCTOSIHHS 3JI0POBbBS CTY/IEHTOB-WHBAINIOB
u crynenToB ¢ OB3, opranu3syorcs 3aHATUS COBMECTHO C JAPYTMMH OOYYarOLUIMMHCSA B OOLIMX
TpyIIax, WCHOJb3yS COIMAIbHO-aKTHBHBIE M pPEIIEKCUBHBIE METOJBI OOYUEHHS CO3IaHHS
KOM(OPTHOTO  IICUXOJIOTMYECKOr0  KJIMMaTa B  CTYJIEHUECKOM  rpymme Wid, Tpu
COOTBETCTBYIOIIIEM 3asBICHHH TAaKOTO OOYyYaroIIerocs, Mo WHAWBUAYAIBHOH Iporpamme,
KOTOpas sBJIsIeTCS MOJM(PHUIMPOBAHHBIM BapUaHTOM OCHOBHOW paboyeil mporpamMmbl
muciururHEL [Tpr 5TOM cozepikaHue MporpaMMBbl TUCIHUILIMHBI He U3MeHsieTcs. M3MeHsroTcs,
Kak TMpaBuio, (opMbl OOydyeHHMS M KOHTpOJS 3HAHMUU, OOpazoBaTelIbHbIE TEXHOJIOTHU U
TTMTaKTUIECKHAE MaTepHaIbl.

OOyueHune CTyIEeHTOB-MHBAIUA0OB U CTyAeHTOB ¢ OB3 Takke MOXET OCYyLIECTBISATHCS
WH/IMBUIYAILHO W/WIH C TIPUMEHEHUEM TUCTAHITHOHHBIX TEXHOJIOTHIA.

JlucrtaHnoHHoe  o0ydeHue  oOecrneyrBaeT  BO3MOXKHOCTh ~ KOMMYHHUKAIMi ¢
npenojaBaTesieM, a TakXe C JAPYrUMU 00y4aeMbIMU IIOCPEICTBOM BEOMHApOB (Hampumep, ¢
UCIIOJIb30BaHUEM TPOrpamMMbl ZOOM), YTO CIOCOOCTBYET CIUIOYEHHUIO TPYIIIBI, HAIpaBISET
y4eOHYIO TPYIITY Ha COBMECTHYIO paboTy, 00CYKIeHNE, TPUHITHE TPYIIIOBOTO PEIICHUS.

B yueGHOM mporecce Ui MOBBILICHUS YPOBHSI BOCIPHATHSA U NepepaboTKH yueOHOH
nH(pOpMaIUK CTYACHTOB-UHBAIUAOB U CTyneHTOoB ¢ OB3 mpuMeHstoTcs MyabTHUMEIUWHBIE U
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CIEIMAIM3UPOBAaHHBIE TEXHUYECKUE CpEACTBA MpueMa-Tiepenadn ydeOHoi uHdopManuu B
JOCTYMHBIX (hopMax Ui CTYISHTOB C Pa3IMYHBIMH HAapYyIICHHUSIMH, OOECIICYMBACTCS BBITYCK
ATBTEPHATUBHBIX (OPMATOB IEUYATHBIX MATEPHAIOB (KPYHMHBIA MPUDT), SIESKTPOHHBIX
00pa3oBaTeNbHBIX pPEeCcypcoB B (¢GopMax, aJalNTUPOBAHHBIX K OrPaHUYCHUSM 370POBbS
00yJaromuxcsi, HAIM4YUe HeOOXOIUMOT0 MaTePHATIHLHO-TEXHIUECKOTO OCHAIICHUSI.

[TonGop u pa3paboTka y4yeOHBIX MATEPHAJIOB MTPOU3BOAMUTCS MPENOJABATEICM C YUETOM
TOTO, YTOOBI CTYACHTHI C HApPYIICHUSMHU CIIyXa TNOMy4daid HWHPOPMAIUIO BU3YAIbHO, C
HApYIICHUSIMU 3PCHHS — ayIUaIbHO (HAIpUMEp, C UCIOJIb30BAHUEM IPOTPaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: I[lpenooasamenu, yueOuvie Kypcobl KOMOPbIX mMpebdyiom Om CHyOeHmo8
8bINOIHEHUS ONPEOeIeHHbIX CheyUupuueckKux 0etlcmeutl u npeocmagisiowux coool npoodiemy uiu
Oeticmeue, HesbINOIHUMOEe O/l CMYOEHMO8, UCNbIMbIEAWUX MPYOHOCHU C NePeo8UICeHUEM
unu peuvto, ooazamnwvl 8 PIIJ[ yuecmsv smu ocobennocmu u npeonazams Cmyo0eHmam-uHeaiuoam u
cmyoeumam ¢ OB3 anbmeprnamugtbie Memoovl 3aKpenjieHus U3yuaemo20 Mmamepuaa.

JUist OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOM
aTTectanuu oOydaromuxcs UHBanuA0B u Jul] ¢ OB3 $oHa O1eHOYHBIX CPECTB MO JUCIUILINHE,
MO3BOJIIIOIINN ~ OLEHUTh  JIOCTMDKEHHWE HMMH  PE3yJIbTaToB  OOydYeHUsS H  YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETCHIIMH, MPEIYCMOTPCHHBIX YYEOHBIM IUIAaHOM U paboueit
IpOrpaMMOM  JTHCHMIUIMHBI, AJaNTHPYeTCs JUIsl OOydJarlolmuXcsi WHBAIMJIOB W JIMI C
OrpaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0pOBbS C Y4ETOM WHJ/IMBUTyTbHBIX
NCUXO0(U3MOIOTHICCKUX OCOOCHHOCTEH (YyCTHO, NMHCBMEHHO Ha OyMmare, NHCBMEHHO Ha
KoMIbioTepe, B (Gopme TecTUpoBaHUS W T.a1.). [lpm HEoOXOIUMOCTH OOy4YaroIIUMCs
MPEIOCTABIISICTCS. JIONOJHUTEIIEHOE BpeMsi Il TIOJTOTOBKM OTBETa TPU TPOXOXKICHUU
aTTECTAIlHH.

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUA JTUCIIUITJIMHBI

Texymuii KOHTpOJIb U OLIEHKA pPEe3yJlbTaTOB OCBOEHUS AMCLMILIMHBI OCYIIECTBISETCS
npenojaBaTesieM B IpoIecce MPOBENEHUS MPAKTUYECKUX 3aHATUN U J1a00paTOpHBIX pador,
TECTUPOBAaHUS, a TakKXe BBINOJHEHUs OOYy4arollMMHUCS  WHAMBUIYAIbHBIX  3a/laHU.
ITpomexyTouHas aTTectanus Bo B GopMe 3a4eTa ¢ OI[EHKOM.

Oomue

Monyas/Paznen/Tema Tunbl OeHOYHBIX MepPONIPUATHI
KOMIIeTeHIIUH

Pa3nea 1. OcHOBBI CTPOCHHUS BelIeCTBA

OK 01 CrpoeHue aToMOB 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX JIEMEHTOB
XUMHYECKHX 3JIEMEHTOB U |1 IPUPOJIa XUMUYECKOU CBA3M.
IpUPO/Ia XMMUUECKON 2. 3a7jauu Ha COCTaBJIEHUE XUMHUYECKUX (HOpMYIT
CBS3U JIBYXaTOMHBIX COeIMHEHUH (OKCHUJIOB, CYNb(HIOB,

TUAPUIOB U T.IL.).

3. 3amaHus Ha UCIIOJIL30BaHUE XUMUUECKOU
CHMBOJIMKH ¥ Ha3BaHUM COCAUHECHUH I10
HOMEHKJIAType MEKIYHAPOIHOTO COI03a
TEOPETUYECKON U IPUKIIAJJHON XUMHUH U
TPUBHUAIIbHBIX Ha3BaHUM VISl COCTABIICHUSI
XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COSTUHEHUI
(oxcua0B, cynb(pHUI0B, THAPUIOB U T.II.) U APYTUX
HEOPraHWYECKUX COEAMHEHHUH OTJENbHBIX KJIACCOB

OK 01 [Tepuoaunueckuii 3akoH u | 1. Tect «Mertamnueckue / HeMeTaUTMUECKHE
OK 02 tabmuma /1.1. CBOMCTBA, MIEKTPOOTPULATEIILHOCTD U CPOJICTBO K
Menneneesa AIIEKTPOHY XUMHUYECKUX 2JIEMEHTOB B COOTBETCTBUE

C UX DJICKTPOHHBIM CTPOCHUEM U ITOJIOXKCHHUEM B

20




MePUOINYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
JI.. MenaeneeBay.

2. IIpakTrveckue 3a/1laHust Ha YCTAaHOBJICHHUE CBSI3H
MCKAY CTPOCHUEM ATOMOB XMMHUYCCKHUX 3JICMCHTOB
Y TIEPUOIMYECKUM H3MEHEHHEM CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX COCIII/IHGHI/Iﬁ B
COOTBETCTBHUU C ToJIokeHUeM [lepuonnueckoi
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETUUCCKHIE
3a/IaHMs Ha XapaKTePU3aLMI0 XUMUYECKUX
3JIEMEHTOB: «MeTauM4YecKue / HeMeTaJNINIeCKue
CBOMCTBA, AJIEKTPOOTPUIIATEIIBHOCTD U CPOJICTBO K
ANIEKTPOHY XMMHUYECKHX DJIEMEHTOB B COOTBETCTBHE
C UX JJICKTPOHHBIM CTPOCHUCM U ITOJIOKCHHUEM B
MIePUOIUYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa»

Paznen 2. Xumuueckue peakuumu

OK 01
OK 04

THIel XUMHUYECKUX
peaxkiun

1. 3agauu Ha cocTaBJICHUE YPABHEHHI peaKIIuii:

— COEIMHEHMS, 3aMeIlIeHUs, pa3lI0KeHUs, 0OMEHa;
— OKHUCIIUTEIHHO-

BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM
METO/a IEKTPOHHOTO OalaHca.

2. 3ajaym Ha pacueT Macchl BEellecTBa WK 00bEMa
ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
WK 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIHH
BENIECTB; PACUETHI

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

DIEKTPONUTHYECKAS
JVICCOIMAIINS U NOHHBIN
o0MeH

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

2. JJaboparopHas paboTa "Tunsl XUMHYECKUX
peaxuit"

Pazpnea 3. Ctpo

eHHe U CBOMCTBA HEOPraHu4eCKMX BeIecTn

OK 01

Knaccudukanmus,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPTaHMYECKUX BEIICCTB

1. Tect «<HoMeHKaTypa 1 Ha3BaHUE
HEOPraHMYECKUX BEIIECTB UCXOS U3 X
XUMHYECKON (OPMYITBI UIIH COCTABJICHUE
XUMUYECKON (hOPMYJITBI HCXOS U3 Ha3BaAHUS
BEILECTBA 110 MEXAYHAPOAHOU UM TPUBUATBHOM
HOMEHKJIAType».

2. 3ajaym Ha pacueT MaccoBO 10U (Macchl)
XUMHUYECKOTO dJIeMEHTA (COSTMHEHNS ) B MOJICKYJIE
(cmecn).

3. [IpakTrueckue 3ajaHus MO KiacCU(pUKaLUH,
HOMEHKJIAType U XUMHUYECKUM (opMyliaMm
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB.

4. IlpakTuyeckue 3a1aHus Ha ONpeACIICHUE
XMMHYECKON aKTUBHOCTH BEILIECTB B 3aBUCUMOCTH
BHUJIa XUMUYECKOW CBS3U U TUIIA KPUCTAIIINYECKOU
peleTKu
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OK 01
OK 02

du3uko-xuMHU4ecKue
CBOMCTBA
HEOPTraHWYECKUX BEIECTB

1. Tect «OcoOEHHOCTH XMMUYECKUX CBOWCTB
OKCHJIOB, KHCJIOT, OCHOBaHUH, aM(POTEPHBIX
THJIPOKCHUJIOB U COJICH».

2. 3ajaHus Ha COCTaBJIEHUE YPABHEHUN XUMUUYECKUX
peaxuil ¢ y4acTueM MPOCTHIX U CIOKHBIX
HEOPraHWYECKHUX BEIECTB: OKCHI0B METAJJIOB,
HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAHHIA U aM(OTEPHBIX
THJIPOKCHUIOB, HEOPTaHUYECKHUX COJIEH,
XapaKTePU3YIOIIUX UX CBOMCTBA U CITOCOOBI
MOJIyYEHUSI.

3. [IpakTHUKO-OpUEHTHUPOBAHHBIE TEOPETUUECKHIE
3aJlaHuUs Ha CBOMCTBA U MOJTYYeHHE HEOPraHMUYECKUX
BEILIECTB

4., JlabopaTopHas pabora

“ I'maposaun3 coJiei U ONpeIeTIEHUE CPEIbl BOJHBIX
pacTBOpoB”

Pa3nea 4. Ctpo

e€HHe M CBOMCTBA OPraHuy

C€CKHUX BelIeCTB

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

1. 3aganus Ha cOocTaBlIeHHE HA3BAHUNM OPraHUYECKHUX
COECIMHEHUH 10 TPUBUAJIBHON WJIA MEKIyHAPOAHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.

2. 3a7aHus Ha COCTABJICHUE TIOJTHBIX M COKPAICHHBIX
CTPYKTYPHBIX (hOpPMYJI OpTaHUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3ajauu Ha ompezeneHue NpocTenieil Gopmysl
OpraHUYECKON MOJIEKYJIbI, UCXO/ISl U3 AIIEMEHTHOTO
cocrana (B %)

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYeCKUX
COeTUHEHUN

1. 3agaHus Ha cOCTaBJICHHUE YPABHEHUH XUMHUECKUX
pEaKIHii C y9acTHEeM OPTaHUYEeCKHUX BEIIECTB Ha
OCHOBAHMHU UX COCTaBa U CTPOEHUS.

2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUN XUMUYECKUX
peaKIMii, WUTIOCTPUPYIOLINX XUMUYECKHE CBOUCTBA
C Y4€TOM MEXaHU3MOB MPOTEKAHMS TaHHBIX PEAKIINN
Y T€HETUYECKOH CBSI3U OPraHMYECKUX BEIIECTB
Pa3HBIX KJIACCOB.

3. PacueTHble 3ajaun 10 YpaBHEHUSIM peakiuii ¢
y4acTHEM OPTaHUYECKUX BEIIECTB.

4. JTaboparopHas pabota “ [lonydyeHue sTHiIeHa U
M3Y4YEHHE ero CBOMCTB."

OK 01
OK 02
OK 04

Nnentnduxanus
OpPTraHUYECKUX BEIIECTB,
WX 3HAYCHUE U
MPUMEHEHUE B OBITOBOU U
MIPOU3BOACTBEHHOMN
JIeATETbHOCTH YeJIOBEKa

1.IIpakTHKO-OpUEHTHPOBAHHBIE 3aAaHUS 11O
COCTaBJIEHUIO XMMUUYECKUX PEAaKLUi C y9aCTHUEM
OpPraHUYECKUX BEIIECTB, B T.U. UCIOIb3YEMbIX JUJIS
UX UACHTU(PHUKAIMU B OBITY U IPOMBIIIIEHHOCTH.
2.JIaGoparopnas padota: “UneHTudukarus
OpPraHMYECKUX COCIUHEHUN OT/EIbHBIX KJIACCOB™

Pasznes 5. Xumusi B ObITY M IPOM3BOJICTBEHHOM AeSITEJIbHOCTH YeJIOBEKA
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OK 01 Xumusi B ObITY U Keiic (¢ yaerom Oynymieit mpodeccnoHaabHOM

OK 02 IIPOU3BOCTBEHHOMN JIESITEIIBHOCTH )
OK 04 NEATEILHOCTH YelioBeKa |Bo3MOXKHBIE TEMBI KEHCOB:
OK 07 1. Be3onmacHOCTh MPUMEHEHHSI CPEJCTB OBITOBOI

XMMUH B ITOBCEIHEBHOM JKHU3HU

2. Bona, cBoiicTBa, 3HaYECHHE

3. Kopposus metaiioB

4, DKOJIOTHYECKHE aCIEKThI UCIIOJIL30BaHHUS
YTJIEBOJIOPOIHOTO CHIPHSI.

OO01mMe KPpUTEPUH OLICHKH Pe3yJIbTATOB OCBOCHHUSI Y4eOHOM THCIUTIIHHBI

B yCTHBIX M NHMCBMEHHBIX OTBETAaX CTYIEHTOB Ha MPAKTUYECKUX (CEMMHApPCKUX U
7a00paTOPHBIX) 3aHATUSX, B COOOMICHHMSIX M JOKJIanax, W APYrux (GopMax ayIuTOPHOH u
CaMOCTOSITENIbHONW PaboThl, a TAK)XKe B TEKYIIMX KOHTPOJIBHBIX pab0oTax YYMTBHIBAIOTCA: TIyOHHA
3HaHUH, BIaJileHHe HEOOXOAUMBIMUA YMEHHUSIMH (B 00bEeMe TPOTrPaMMBI), TOTHYHOCTh U3JI0KECHUS
MaTepuiia, BKJItoyas 000011eH s, BEIBObI, COOII0AE€HUE HOPM JINTEPATYpPHOH peyn.

OueHKY «OTJIMYHO)» 3aCIyKUBAET CTYAEHT, TBEPAO 3HAIOLIUI NMPOrpaMMHBIN MaTepuall,
CUCTEMHO M TIpPaMOTHO H3JaraloUMidi ero, JAEMOHCTPUPYIOUIMH HEoOXOAUMBIH ypOBEHb
KOMIIETEHIIUM, YETKUE, CKAThble OTBETHI HA JOIMOJIHUTEIbHBIE BOIPOCHL, CBOOOTHO BIIAICIOLINI
HOHSTUMHBIM allapaToM.

OneHKy «X0polI0» 3aCily’)KHBAET CTYJEHT, IPOSBUBIINN MOJHOE 3HAHUE MTPOTPAMMHOIO
MmarepHaia, 1eMOHCTPUPYIOUIUH COPMHUPOBAHHBIE HA TOCTATOYHOM YPOBHE YMEHMsI U HaBBIKH,
YKa3aHHbIE B IIpOrpaMMe KOMIIETCHIIMH, JOIYCKAIOUIMN HENMPUHIMIINAIBHBIE HETOYHOCTH IpU
M3JI0’)KEHUU OTBETA Ha BOIIPOCHI.

OneHKy «yA0BJIETBOPUTEJIBbHO» 3aClly’)KUBA€T CTY/ECHT, OOHAPYKUBIIUHN 3HAHUS TOJIBKO
OCHOBHOI'O MaTepHalla, HO He YCBOMBULIMH JIeTalli, JAOMYCKAIOMIMUNA OMMOKM MPUHIUIHAIBLHOTO
XapakTepa, JIEMOHCTPUPYIOUIMH HE [0 KOHLIA CGOPMUPOBAHHBIE KOMIIETEHLUH, YMEHUS
CHUCTEMAaTU3UPOBATh MATEPUAI U IE€JIaTh BBIBOJBI.

OneHKy «HeyI0BJIeTBOPHUTEIbHO» 3aCIyKUBAET CTYAEHT, HE YCBOUBIIMI OCHOBHOI'O
COJepKaHMs Marepuana, He YMEIOIMUH CHCTeMaTU3UpOBaTh HHQPOpPMALMIO, JeNaTh
HEoOXOIuMBbIE  BBIBOABI, YETKO M TPaMOTHO OTBEYaTh Ha  3aJaHHbIE  BOMPOCHI,
JIEMOHCTPHUPYIOIIUI HU3KUI YpPOBEHb OBJIAIEHUS HEOOXOIUMBIMU KOMITETEHLIUSMH.

OunenuBaHmne CTyIeHTA Ha 3a4eTe ¢ OLECHKOM 10 y4eOHO! ANCHHUIINHE

OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TJIyOOKO M IMPOYHO YCBOWJ
IIPOrPaMMHBIM MaTepHas, UCYEPIIBIBAIOLIE, IIOCIEN0BATENBHO, YETKO U JIOTUYECKHA CTPOMHO €ro
U3JIaraeT, yMEeT TECHO YBSA3bIBaTh TEOPHUIO C MPAKTUKOW, CBOOOTHO CIpPAaBIsETCS C 3ajadyaMu,
BOIIPOCAMM U JIPYTMMH BHJIaMU TNPUMEHEHUS 3HAHWM, HE 3aTpyJHSETCS C OTBETOM IIpU
BUJIOM3MEHEHUM  3aJjaHUii, TPaBUIbHO OOOCHOBBIBA€T TPUHATOE pEIIEHUE, BiaJeeT
Pa3HOCTOPOHHUMU HaBBIKAMM U TPUEMAMHU BBITIOJHEHUS IPAKTUUYECKUX 3a/1a4.

OrneHKa «X0po1I0» BHICTABIISETCS CTYIEHTY, €CJIM OH TBEPO 3HAET MaTepHall, IpaMOTHO
U II0 CYIIECTBY M3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIIPOC,
MPABWJIBHO MPUMEHSET TEOPETUYECKUE MOJIOKEHUS MPU PEIIEHUU MPAKTHUYECKUX BOMPOCOB U
3ajad, BiIajieeT He0OXOIMMBIMU HaBbIKAMH U IPUEMAMU UX BBITTOJIHEHHUS.

OrneHka «y/A0BJIETBOPUTEIBLHO» BbICTABIISETCS CTYACHTY, €CIIM OH UMEET 3HaHUS TOJIBKO
OCHOBHOI'O MaTepuaa, HO HE YCBOWJI €ro JeTajed, AOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HApYLIEHHs JIOTMUYECKON IOCIEOBATEIbHOCTH B HW3JI0KEHUU
IpOTrPaMMHOT0 MaTepHualla, UCIIBITHIBAET 3aTPYTHEHHS ITPU BHINOJIHEHUH MPAKTUYECKUX padoT.

OneHka «HEyI0BJIETBOPUTEIbHO» BBICTABIISCTCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYUTEIBHOH YacTH MPOrPaMMHOIO MarepHuana, JOMYyCKaeT CYIIECTBEHHbIE OIINOKH,
HEYBEPEHHO,
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ITepeyennb BONPOCOB VI MOATOTOBKH K IPOMEKYTOYHOM ATTECTAIMH
10 Y4eOHOM quCHUNInHe « XUMHS»

1. CoBpemenHast MOZI€NIb CTPOEHUS aTOMa
2. DIeKTpoHHAs KOH(UTYpaIs aToma.
3. Knaccudukanusi XUMAYECKUX dJIEMEHTOB (S-, p-, d-3JIeMEHTHI).
4. DneKkTpoHHas MPUPOJa XUMHUYECKON CBSI3H.
5. Buapl xuMudeckoi cBs3u (KOBaJleHTHAsl, HOHHAS, METAJNTHYeCKasi, BOJOPOHAS) M CIIOCOOBI ee
00pazoBaHMs
6. [lepuonnyeckas cucrema XuMuueckux semeHToB J[.1. Menneneesa.
7. ®uznueckuii cmpich [lepuoauyeckoro 3akona /.M. Menpeneena.
8. MupoBo33peHdeckoe 1 HayuHoe 3HaueHue [lepuonuueckoro 3akona /.M. Menneneena.
9. Knaccudukanuus ¥ TUIIBI XUMUYECKUX PEaKLUN C y4acTHeM HEOPraHMYECKUX BEIIECTB.
10. Crenenn okuciaeHUS. Y paBHEHUS OKHCIEHUS-BOCCTaHOBICHUSA. OKUCTUTENDh U
BOCCTaHOBUTEb.
11. Teopus 3AEKTPOIUTUUECKON TUCCOIHAIIUN
12. DneKTpoNUThI, HEANEKTPOIUTHL. Peakiinu HOHHOTO OOMeHa.
13. TIpeamer Heopranmueckoi xumuu. Kiaccuduxanus HeOpraHMUECKUX BEIIECTB.
14. OcHOBHBIE KJIACCHI CJIOXKHBIX BEIIECTB (OKCHUBI, TUAPOKCUIBI, KUCIOTBI, COJIH).
15. Kpucrammmdecknue 1 aMop(HbIC BEIIECTBA. THITBI KPUCTALTHYECKUX PELIETOK
16. 3aBucuMOCTb (PU3UUECKHUX CBOICTB BEIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKH.
17. 3aBHCHMOCTH XMMHUYECKOH aKTHUBHOCTH BEILIECTB OT BUJAa XUMHUYECKON CBSI3U M TUIIA
KPUCTAITTMYECKON PEIIETKH.
18. OOmme pusmueckue U XMUMUIECKHUE CBOMCTBA METAJLIOB.
19. CrnocoObl mosyuyeHus: METaIJIOB
20. Kopposus meranios
21. 3HaueHHe METAJUIOB U HEMETAJJIOB B IPUPOJIE U XKU3HEEATETbHOCTH YelloBeKa U
OpraHU3MOB
22. OO6uue ¢pusznyecKkue 1 XUMUIECKHE CBONCTBA HEMETALIOB
23. Tunmunsie cBoricTBa HemeTauioB |V-VII rpynn
24. Knaccudukaiusi 1 HOMEHKJIATypa COeIMHEHUN HEMETAJUIOB.
25. KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B TIPUPOJIE
26. XumH4eckue CBOMCTBa OKCHUJIOB.
27. XWMHUYeCKHe CBOHCTBA T'HIPOKCHIOB.
28. XumHu4eckue CBOMCTBA KUCIOT.
29. XuMHUYecKre CBOMCTBA COJEH.
30. 3aKOHOMEpPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB.
31. 3aKoOHOMEpPHOCTH B M3MEHEHHH CBOWMCTB BOJIOPOIHBIX COSTMHEHHH,
32. 3aKOHOMEpPHOCTH B M3MEHEHHUH CBOMCTB BHICUIMX OKCHUJIOB U TUAPOKCH]IOB
33. T'eHer 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB BBICIITNX OKCHJIOB U THPOKCH]IOB
34. T'eHerndeckas CBS3b MEX]Y KJacCaMU HEOPTraHUYECKHX COEAMHEHUI
35. TIpenMeT opraHMYecKON XHUMHUH.
36. OCHOBHBIE MOJIOKEHUS] TEOPUH XUMHUECKOTO CTPOCHUSI OPTaHUYECKUX CoeTMHEeHn A.M.
byrtneposa.
37. W3omepus U U30MEPHI.
38. TlpuHIHMITE KIaccH(PUKAUU OPTaHMYECKIX COSTMHEHHH.
39. MexayHapoiHasi HOMEHKJIATypa ¥ MPUHIUITEI HOMEHKJIATYPhl OPraHUYeCKUX COeTMHEHUH.
40. CaoiicTBa MPUPOJHBIX YIIIEBOIOPOIOB, HAXOXKICHHUE B TIPUPOJIC U IPHMEHEHHE
41. ocoOGeHHOCTH
42. Knaccudukanuyi 1 HOMEHKIATYPbl BHYTPH Kjlacca YTrieBOJIOPOIOB.
43. TlpenenbHbIe YTrIEBOAOPOABI
44. HenpenenabHbIC YTIIEBOIOPOIBI
45. Kucnoponaconepxkame coeauaenus. Knaccudukanus
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46.
47.
48.
49.
50.
51.
52.
53.
54.

[TpakTHdeckoe NpUMEeHEHNE KUCIOPOICOACPIKAITNX COSTUHEHUHN

MpI1a Kak COJIU BBICIIUX KAPOOHOBBIX KUCIOT

A3oTcosiepKaliue coeAMHEHUs. AMUHBI.

A3oTcoepkaniue CoeIMHEHUsI. AMUHOKHCIIOTHI.

A3zoTconepxaiue coegnHeHus. benku.

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

[Tpumenenne u OMOTOTHYECKAs POJIb YTIIEBOIOB.
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