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1. OBIIASA XAPAKTEPUCTHUKA PéBO‘IEI?'I INPOI'PAMMBbI
OBIEOBPA3OBATEJIBHOU JNCHUIIJINHBI

1.1. MecTo TUCHUIIMHBI B CTPYKTYpe 0CHOBHOI1 00pa3oBaTe/ibHOI
nporpammsl CITIO

O6meobpazoBarenbHas auctuiuiiaa OJ1.12 Xumusa sBisgercs o0s3aTebHON
4yacThlo 00111€00pa3oBaTeIbHOrO IMKIa oOpa3zoBarenbHol mporpammel CIIO B
cootBeTcTBHM ¢ DI'OC 1o cnennanbrocTr 43.02.16 Typusm u rocTenpUUMCTBO, CPOK
oOydenwus - 2 roga 10 mecsiies.

1.2. He.]'ll/l ! IINIAHUPYEMBIEC PE3YJIbTAaThl OCBOCHUSA TUCIHMUIIJIMHBI

4.1.1 lean 001eo0pazoBaTeIbHON TUCHMILIHHBI

Henp qpucupmauabl OJ[.12 Xumus: ®opmupoBaHue y CTYAEHTOB XMMMWUYECKOM
COCTaBNAOWEN eCTECTBEHHO-Hay4YHOW KapTUHbI MUpPa KakK OCHOBbl MPUHSATUA peLleHuin B
XMU3HEHHbIX W MPOU3BOACTBEHHbLIX CUTyaLUAX, OTBETCTBEHHOIO NMOBEAEHUS B MPUPOAHOM
cpege.

412 Ilnanupyemble Ppe3yJbTaTbl OCBOeHHS 001e00pa3oBaTeJbLHOI
aucuIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO.

Oco6oe 3HaueHne AUCIUIUIMHA UMeeT rpu hopmupoBanuu U pazsutuu OK 01,
OK 02, OK 04, OK 07, AIIK 1.4,



Kox v nanmenoBanue

IInanupyemble pe3y/bTaThl 0CBOEHHS TUCHUILINHBI

(opmupyembIx

e O6mue JAucuunimHapHblie (MpeaMeTHbIe)
OK 01. BeiOupars | B uactu TpysoBOro BOCuTaHUs: - BJIAJICTh CUCTEMOM XUMHYECKMX 3HAHUH, KOTOpas
CIOCO0BI peleHust | - TOTOBHOCTb K TPYAY, OCO3HAHHME LIEHHOCTH MacTepCTBa, | BKIKOYAET: OCHOBOIIOJIATAIOLIME MOHATHS (XUMHUYECKUH
3a1a4 TPYZIOJIO0HE; DIIEMEHT, aTOM, DJICKTPOHHasi 000J0YKa aroma, S-, p-, d-
npodeccuoHaTbLHON - TOTOBHOCTb K aKTUBHOMN JeSATEIbHOCTH | AJIEKTPOHHBIE ~ OpOMTaNM  aTOMOB, HMOH,  MOJEKYyJa,
NEeATEIbHOCTH TEXHOJIOTMYECKOM M COLMAIBHOM  HAIIPaBICHHOCTH, | BAJICHTHOCTb, JIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
IIPUMEHUTEIBHO K | CIOCOOHOCTB MHULUUPOBATH, IJIAHUPOBATh U | OKUCIICHHs, XUMUYECKasl CBS3b, MOJIb, MOJIApHas Macca,
pa3InYHbIM CaMOCTOSTENIBHO BBIIOJIHATH TAKYIO ACSITEIBHOCTD; MOJISIPHBI 00BEM, YTJIEPOJHBIN CKeNeT, (HyHKIMOHAIbHA
KOHTEKCTaM - MHTEpEC K pa3IMuHbIM cdepam Npo(ecCHOHAIBHOW | rpymnma, paguKkai, H30Mepus, U30Mepbl, TOMOJIOTHYECKUN

JIeSITCIIbHOCTH,

OBnazeHre yHUBEpCAIbHBIMHI Y4€OHBIMU TTO3HABATEIbHBIMU
NENCTBUSIMU:

a) 0a30BBIC JJOTUYCCKHUE JCHCTBUS:

- CaMOCTOSTENbHO (OPMYIIUPOBATH U aKTyalu3UPOBAThH
po0JeMy, pacCMaTpPUBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYNIECTBEHHBIA MPU3HAK WU OCHOBaHUS
JUISl CpaBHEHMS, KJIacCU(UKAIIUU U 0000IIeHNS;

ONpeNeNATh UeNH JEATENbHOCTH, 3aJaBaTh NapameTpbl U
KPUTEPUU UX JOCTUKECHHUS,

- BBUIBIIATH ~ 3aKOHOMEPHOCTH U
paccMaTpuBaEeMBbIX SIBJICHUSX;

- BHOCHUTh KOPPEKTHUBBI B  JIEATEIBHOCTb,
COOTBETCTBUE PE3YJbTATOB LIEJISAM,
MMOCJICJICTBUH JIESITEILHOCTH;
- pa3BUBaTh KpEAaTHBHOE
JKU3HEHHBIX TTPOOIEM

0) 6a30BBIC UCCIIEIOBATEIILCKUE ICHCTBUS:

- BIAJETh  HaBBIKAMU  Y4eOHO-MCCIEAOBATEIBCKON U
MIPOEKTHOM JEATETHPHOCTH, HABBIKAMH Pa3pelIeHuUs MpooIieM;
- BBISABIIATH MPUYUHHO-CIIEACTBEHHBIE CBSI3U u
aKTyaJU3UpOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHNUS,

IIpOTUBOPCHUUS B

OLICHUBATh
OICHUBATL PUCKU
MBIIIJICHUE

IpU  pelIeHUuu

psn, TOMOJIOTH, YTJIEBOIOPOBbI, KHUCIIOPOJI- u
a30TcoJiepKalllue COCAMHEHUs, OUOJOTMUECKH aKTHBHbBIE
BellecTBa (yriaeBobl, JKUPbI, OCJIKH), MOHOMED, HOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTAJNINYECKasl pelleTKa, THIbl XUMHUYECKHUX peakUui
(OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE, 9K30- u
HHJIOTEPMHUUYECKHE, peakM HMOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, INEKTPOIUTHYECKAS
JUCCOLMAINSA, OKHUCIINUTENb, BOCCTAHOBUTEND, CKOPOCTh
XMUMUYECKON peakiiy, XUMHUYECKOe paBHOBECHUE), TEOPUU U
3aKOHBI (TEOpPHUsT XMMHMYECKOTO CTPOEHUS OpPraHUYEeCKHUX
BeuiectB A.M. bytinepoBa, Teopus 3IEKTPOIUTUYECKOM
nucconnanuy, nepuoanueckuii 3akon .M. Menneneena,
3aKOH COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOIOTHUECKHE CBEIEHHUS O

CBOﬁCTBaX, COCTaBc, MMOJIy4YCHHU U n Oe3omacHOM
HUCITIOJIBb30BaHNU BayKHEHUIITHX HCOPTaHUYCCKUX )51
OpTraHU4YCCKUX BCIICCTB B 6BITy n HpaKTHqCCKOﬁ
JCATCIIbHOCTH YCJIOBCKA,

- YMETH BBISABIIATH XapaKTCPHBIC IIPpHU3HAKU )51
B3aMMOCBA3b N3YUYCHHBIX HOHSITI/II>'I, MIPUMCHATH

COOTBCTCTBYIOIIUC MOHATUA IIPU OIMMCAHUM CTPOCHHUA U




HaXOJWTh  apPryMEHTBl JUISI  JOKa3aTeIbCTBA  CBOMX
YTBEPKACHHIA, 33]1aBaTh MApaMETPhl U KPUTEPHUU PEIICHUS;

- aHAJM3UPOBATh IOJYYCHHBIC B XOJC PCHICHHUS 3a1a4u
pe3yNbTaThl, KPUTHUYECKU OICHUBATh WX JOCTOBEPHOCTD,
MPOTHO3MPOBATh H3MCHEHHE B HOBBIX YCIIOBHSX;

- YMETh TEPCHOCUTh 3HAHHWS B I[IO3HABATEIBHYID U
MPAKTHYECKYIO 00JIACTH JKU3HEICATEIIBHOCTH;

- yMeTh MHTETPHPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIBHTaTh HOBBIC HWJEH, Mpeajaratb OpPUTHHAIHHBIC
MOJIXOJIbI U PEIICHHUS;

- CIIOCOOHOCTh MX HCITOJIb30BaHUs B IMO3HABATEILHON H
COILIMAJILHOM MPAKTUKE

CBOMCTB HEOPTraHWYECKHX M OPraHUYECKHUX BEIIECTB M MX
MIPEBPAICHUI; BBISBIIATh B3aUMOCBSI3b XUMHUECKUX 3HAHUN
C TOHATUSAMHU U TPEACTABICHUSMU JPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;
- YMETh HCIIOJIb30BATh HAMMEHOBAHUS XWMHUYECKHX
COCMHEHUN MEXAYHApPOJHOrO0 COK3a TEOPETHYECKOM U
MPUKJIATHON XUMHH M TPUBHAIbHBIE HA3BaHUS BaKHEHIIMX
BellecTB  (ITWUJICH,  aleTWiIeH, TIULepuH,  (QeHo,
dbopManbaeru, yKCycHasi KUCIIOTa, TVIMIHMH, YrapHbIUA ras,
YIJIEKUCIIBIA a3, aMMHAK, TalleHas H3BECTh, HEraleHas
U3BECTb, MUTHEBASI COJIa U JPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHWYECKUX M OpPraHUYECKUX BEIIECTB, YpPaBHEHUS
XUMHUYECKUX PEaAKIHi, 00BACHATh UX CMBICIT; TOATBEPKIAThH
XapaKTepHbIC XUMHYECKHE CBONCTBA BEILIECTB
COOTBETCTBYIOUIMMHU  3KCHEPUMEHTAaMHU U 3aAlUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;
- YMETh YCTaHABIIMBAaTh NMPUHAJJIEKHOCTh U3YUYEHHBIX
HEOPTaHUYECKUX U OPTAHUYECKHUX BEIIECTB K ONPEICTICHHBIM
KJlaccaM M TpylnaM COEJUHEHUN, XapaKTepu30BaTh HX
COCTaB M Ba)XXHEUIIME CBOMCTBA; OMNPEAENATH BUIbI
XUMHUYECKUX CBs3el (KOoBaJleHTHAs!, MOHHAsI, METaJIITN4ecKas,
BOJIOPO/IHAS), TUIIBI KPUCTAJUIMUECKUX PEHIETOK BEIIECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;
- chopMHUpOBaTh MPEACTABICHUS: O MaTepUaIHLHOM
€IUHCTBE MHUPA, 3aKOHOMEPHOCTAX M IO03HABAEMOCTHU
SIBJICHUI TIPUPOJIBI; O MECT€ M 3HAYCHUM XUMHH B CHCTEME
€CTECTBEHHBIX HayK U €€ POJU B 00ECIIEUYEHUH YCTOMYHNBOTO
pa3BUTHSL  YEJIOBEYECTBA: B pemieHHH  mpodiieM
HKOJIOTMUYECKOH, SHEPTeTUIECKON U MUIIEBON O€30MacHOCTH,
B Pa3BUTUM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHUKOB JHEpruu, B obecrnieueHnu
PaIMOHANBHOTO TMPUPOIOIONIB30BaHUA, B (HOPMUPOBAHUH
MHUPOBO33pEHUSI W OOIIeH KyJIbTYphl YelOBEKa, a TakKke
9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
310POBBIO U IIPUPOIAHOU CPELIE;




- BJIAJIETh CHCTEMOW XHMHMYECKUX 3HAHMM, KOTOpas
BKJIFOUAET: OCHOBOTIOJIATAOIIUE TOHITUS (JOTIOJIHUTEIBHO K
CUCTEME TIOHSTHI 0a30BOTO YPOBHSI) - H30TOIbI, OCHOBHOE U
BO30Y’KJICHHOE COCTOSTHUE aToMa, TMOpUIU3AlNsS aTOMHBIX
opOuraneit, xumudeckas cBsi3b ("CT " m kpaTHbIE CBS3H),
MOJISIpHAs KOHIICHTpAIHs, CTPYKTypHas (hopmyna, n30MepHst
(ctpykTypHas, Teomerpuueckas (I[HC-TpaHC-HU30MEpus),
TUTBI XUMHUYECKHX peaknuii (roMo- W TeTepPOrcHHBIE,
obpatuMble W HEOOpaTHMbIE), pPacTBOPHl (HMCTHUHHBIE,
JTUCTIEPCHBIC  CHCTEMBI), KPUCTAIOTUAPATHI, CTEICHBb
JIICCOIMALINY, DJICKTPOJIN3, KPEKHHT, pU()OPMUHT); TCOPHH U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PCHUYCCKUEC 3HAHWS,
JeKalMe B OCHOBE IOHMMAaHUS TNPUYMHHOCTH U
CUCTEMHOCTH  XHMHYECKUX  SIBJICHHH, COBPEMCHHBIC
NpPEJCTaBICHUS O CTPOCHUU BEIIECTBA HA AaTOMHOM,
MOJICKYJISIPHOM " HA/IMOJICKYJISIPHOM YPOBHSIX;
NpPEJCTAaBICHUS O MEXaHU3MaxX XHWMHUYECKUX PpeaKiui,
TEPMOJUHAMHYCCKHX U KHHETUYCCKIX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUsA, O XUMHYECKOM pPaBHOBECHH, IHUCIIEPCHBIX
cuctemMax, (PaKTOJOTUYECKUE CBEJICHUS O CBOWCTBAX,
cocTaBe, TOIYYEeHHHM U OE30MACHOM HCIOJIb30BAHUH
BOKHEHIINX HEOPTaHWMYECKUX U OPTaHMYECKHX BEHICCTB B
OBITY M TPAKTUYECKOW JeATETHHOCTH 4YelOBeKa; OOIINX
HAyYHBIX TIPHUHIAIAX XUMHYECKOTO IPOM3BOJCTBA (HA
npuMepe TMPOU3BOJICTBA CEPHOM  KHUCIOTHI, AaMMHaKa,
MeTaHoJ1a, epepadboTKu HEPTH);

- yMETh TPOBOAHWTH pPacyeThl M0 XUMHYECKHM
dbopMyslaM ¥ ypaBHCHHSIM XHMHWYECKUX PpEaKIHid ¢
UCIIONIb30BaHWEM (PHU3NYECKUX BEIUYUH (Macchl, o0beMa
ra30B, KOJIMYECTBA BEIIECTBA), XapaKTEPHU3YIOIINX BEIIECTBA
C KOJMYECTBEHHOW CTOPOHBI: pacueThl MO HAaXOXJIECHUIO
XUMHUYECKON (pOpMyJIbl BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBAa) MPOAYKTa PEaKIUHu, €CId OJHO U3
MCXOJHBIX BEMIECTB JaHO B BHJIC pACTBOpA C ONPEICICHHON
MAacCOBOM JOJIell pacTBOPEHHOTO BEIIECTBA WM JIaHO B




M30bITKE (MMEET TPUMECH), pacueThl MaCCOBOM WM
00BEMHOIM [JOJM BBIXOJA MPOIYKTa PEAKIMHU; PaCUETh
TeroBoro 3 dekra peakiuii, 00bEeMHBIX OTHOIICHH Ira30B;
- YMETb  BBIBJISITH  XAapakTEpHbIE IPU3HAKU U
B3alMOCBSI3b M3YYECHHBIX MOHSTHIA, MPUMEHATH
COOTBETCTBYIOIIME TIOHATUS NPU OIMCAHUM CTPOEHUS HU
CBOICTB HEOPraHMYECKUX U OPraHUYECKHX BEIECTB U HX
IIPEBPALICHN; BBISIBIISITH B3AUMOCBS3b XUMHUECKUX 3HAaHUN
C MOHATUSMHU M TPEACTABICHUSIMH IPYTHX MPEIMETOB s
Oosiee OCO3HAHHOTO NMOHUMAHHUS M OOBSCHEHHS CYIIHOCTH
MaTepUaIbHOTO €IMHCTBA MHPA; HCIOIb30BaTh CUCTEMHbBIC
XUMHYECKHUE 3HAHUA U1 OOBSCHEHUS U NMPOTHO3UPOBAHUS
SBJICHUH, UIMEIOIIUX €CTeCTBEHHOHAYYHYIO IPUPOAY;

- YMETb HCIIOJIb30BaTh HAaWMEHOBAHMSI XUMHUYECKUX
COeIMHEHU

MEXIyHapOJAHOIO COK3a TEOPETUYECKOW U NPUKIIaJHON
XVUMHH U TPUBUAIbHBIC HAa3BaHUS BEIECTB, OTHOCALINXCS K
M3YYEHHBIM KJaccaM OpraHMYeCKHX U HEOPTaHUYECKUX
COEJIMHEHU; UCTOIb30BaTh XUMUYECKYIO0 CUMBOJIUKY IS
COCTaBJICHUS dbopMysl  HEOpPraHMYECKHX  BEIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX,
COKpPAILEHHBIX U CKEJIETHbIX) (QOpMYyJ OpraHMYEeCKHX
BELIECTB; COCTABJIATh YPABHEHUSI XUMUYECKUX PEAKLUN U
PacKpbIBaTh UX CYIIHOCTb:  OKHUCIUTEIBHO
BOCCTAHOBUTENIBHBIX PEAKIUI MOCPEACTBOM COCTaBJICHHUS
AJIEKTPOHHOIO OanaHca ATUX peakluil; peakuii HOHHOTO
oOMeHa MyTeM COCTaBJIEHHsS UX TOJHBIX M COKpAIIEHHBIX
MOHHBIX YPABHEHUH; peakIun TUAPOIN3a,  PEaKIUH
KOMILIEKCO0Opa3oBaHus (Ha IpuMepe THIAPOKCOKOMILIEKCOB
IMHKa W  QJIIOMHUHHS), T[OATBEPXKJaTh XapaKTepHbIE
XUMHYECKHE CBOMCTBA BELIECTB  COOTBETCTBYIOIHUMU
AKCIIEPUMEHTAMHU U 3aIUCSIMH YPaBHEHUN XUMHUYECKHUX
peaKuuii;

- yMeTh  KjlaccuuuUpoBaThb HEOPraHUYECKHE U
OpraHMYeCcKHE BEUIeCTBA M XMMHUYECKHE  pEakluH,




CaMOCTOSITENIbHO BBIOMpATh OCHOBAaHUS U KPUTEPUH JUIS
KJIacCU(UKAMU  H3Y4aeMbIX  XHMHUYECKHX  OOBEKTOB;
XapaKTepU30BaTh COCTAaB U Ba)KHEHINE CBONCTBA BELIECTB,
IPUHAUIEKANIMX K ONpEAENEHHbIM KilaccaM M TIpynmaM
COEMHEHUHN (MPOCThIE BEIIECTBA, OKCHU[bI, I'MIPOKCHUBI,
COJIM; YTJIEBOJOPOJBI, MPOCThIE 3(UPHI, CIUPTHI, (EHOIBI,
albJEeTU/bl, KETOHBI, KapOOHOBBIE KHCJIOTHI, CIIOKHBIE
3(UPHI, KHUPBI, YTIEBOABI, AMUHBI, AaMUHOKHUCIIOTHI, OCJIKH);
IPUMEHATh 3HAHUS O COCTaBE€ M CBOWCTBAX BEILECTB IJIs
AKCIIEPUMEHTAJIbHOW TPOBEPKU TUIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHWs] XMMUYECKUX pPEaKUuid Hu
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHHUS;

- yMETh NOATBEPXkJIaTh HAa KOHKPETHBIX IpuUMepax
XapakTep  3aBUCHMOCTH  PEaKLMOHHOW  CIIOCOOHOCTHU
OPraHMYECKUX COEIMHEHMH OT KpaTHOCTM M  THUIA
koBasieHTHOM cBsizu (" C? " m "), B3aMMHOIO BJIMSHUS
aTOMOB M TIpymnI aTOMOB B MOJEKyJax; a TaKxXe OT
OCOOEHHOCTEN  peanu3aluy  pPa3jInYHbIX  MEXaHU3MOB
NPOTEKaHUs PEeaKLnii;

- YMETh XapaKTepU30BaTh D3JEKTPOHHOE CTPOEHHUE
aTOMOB (B OCHOBHOM U BO30Y/IEHHOM COCTOSIHUM) U MOHOB
XUMUYECKHX 3JIeMeHTOB | - 4 mepuonoB [lepuomgmueckoit
cuctemsl J[.1. MenneneeBa u ux BaJE€HTHbIE BO3MOKHOCTH,
ucnonw3ys noustus "s", "p", "d-anekrponnsie" opOuTtanu,
HHEPreTUYECKUe YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX
MU COeIMHEHUH 10 MepHoAaM U rpymnnam;

OK 02. Hcnonws3oBatrh
COBpEMEHHBIC CPEJICTBA
TIOWCKa, aHanm3a
HHTEPIIPETAIIH
uHpopManuy,
nH(pOpMaIMOHHBIE
TEXHOJIOTUHU
BBITIOJTHEHHUSI

B o0nactu leHHOCTH HAayYHOTO NMO3HAHUS:
c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKH U OOIIECTBEHHOMN

MIPAKTUKH, OCHOBAHHOTO Ha Juanore KYJIBTYP,
CIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MectTa B
MOJUKYJBTYPHOM MHUPE;

- COBEpPIICHCTBOBAaHUE  SI3BIKOBOM WM YUTATEIbCKOM

KYJIBTYPbI KaK CPEACTBA B3aUMOICHUCTBUS MEXKIY JTIOJbMHU U

- yMeTh IUIAHUPOBaTh M  BBINOJHATH XUMHYECKUN
OKCIIEPUMEHT (MpPEeBpaIeHUus] OPTaHUYECKHX BEIIECTB TPH
HarpeBaHWM, MOJYYECHUE ATUJICHA U U3YYEHHUE €r0 CBOMCTB,
Ka4ueCTBEHHbBIE PEAKIIMU HA aJbJETUbl, KpaXMall, YKCYCHYIO
KHUCTIOTY; JCHATypalus OeNIKOB MpU HarpeBaHUU, I[BETHBIC
peakiuu OeNKOB; MPOBOIUTH PEAKIMH HOHHOTO OOMEHa,

onpeaAciisiTb  CpEAy BOAHBIX PACTBOPOB, KaUYCCTBCHHBLIC




podecCuoHaTBLHOM
NS TeIbHOCTH

MIO3HAHUS MUPa;
- OCO3HaHHUC LICHHOCTHU HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTH
OCYILECTBIIATh ~ IPOEKTHYIO M MCCIEI0BATENbCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

OBnajeHne yHUBEpCaIbHBIMU yU€OHBIMU [103HABATEIbHBIMU
necTBUsAMU: B paboTa ¢ nH(popMaIueii:

- BIAJeThb HaBbIKAMM  IOJy4YeHUs HUHPOpMALUU U3
UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIILHO OCYILECTBIISATH
IOUCK, AaHalu3, CHCTEMAaTHU3aLUI0 W  HHTEPIPETALHUIO
UH(OPMALIUU PA3TIMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- CcO3/1aBaTh TEKCTbl B Pa3IUYHBIX (opmarax C ydeToM
Ha3Ha4YCHUS] MHPOPMAIUN U IEJICBON ayJIUTOPUHU, BEIOHpas
ONTUMAJIbHYIO (hOpPMY IIPEACTABICHUS U BU3YyaIU3allUU;

- OLICHUBATbH AOCTOBCPHOCTD, JICTUTUMHOCTD
uHpOpMalLlUU, €€ COOTBETCTBUE IPABOBBIM M MOPAIbHO-
9TUYCCKUM HOpMaM;

- HCIIOJIb30BaTh cpeacTBa HMH(pOPMAaLMOHHBIX U
KOMMYHUKAITUOHHBIX TEXHOJIOTHH B PCIICHUN KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX M  OpPraHU3allMOHHBIX  3ajad ¢
coOntofeHreM  TpeOOBaHWW  SPrOHOMHKHM,  TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepekeHns, IPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(POPMAIITMOHHOMN 0€3011aCHOCTH;

- BJAJeTh  HaBbIKAMH  pAcllO3HaBaHMA M 3allUTHI
uHpopManuu, HH(HOPMAIIMOHHON 0€301MaCHOCTH JIMYHOCTH;

peaknuu Ha cyibdar-, KapOOHAT- M XJOPHUI- aHWOHBI, Ha
KaTHOH aMMOHMS; peniaTh SKCIEepUMEHTaJIbHbIEe 3a7auu 10
temam "Metamiel" u "Hemetamnel') B COOTBETCTBUHU C
MpaBWJIaMd TEXHUKH O€30MAaCHOCTH TpH OOpamieHuu ¢
o0opyioBaHUEM;
MPENICTABIISITh PE3yIbTAThl XMMHUYECKOTO DKCIEPHUMEHTA B

BELIECTBAMHU U 71a00paTOPHBIM

dbopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIHA U
(bopMyIHpOBATH BBIBOABI HA OCHOBE 3THUX PE3YyJIbTATOB,

- YMETh  AHAJU3UPOBaTh XHUMHUYECKYH0  HH(POPMALHIO,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CPEICTB MacCOBOU
uH(popmauuu, cetb IHTEpHET U Apyrue);

- BJaJeTh OCHOBHBIMH METOJaMH HAay4yHOrOo MO3HAHUSA
BEUIECTB U XUMUYECKUX SIBJICHUH (Ha0It01eH1e, U3MEPEHHUE,
HKCIEPUMEHT, MOJIETUPOBAHUE);

- YMeTh NPOBOAMTH PACUETHI 10 XUMHUYECKUM (PopMyliaM U
YPaBHEHMSIM XUMHUYECKUX peakIuil C HCIOJIb30BaHUEM
(GU3NYEeCKUX BEIMYUH, XapaKTePH3YIOIIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMaJlbHbIE
YCIIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOIB30BAThH
CHUCTEMHbIE XUMUYECKHUE 3HAHUS /ISl MPUHATUS PELIeHUN B
KOHKPETHBIX  JKM3HEHHBIX CHUTYallUsX, CBA3aHHBIX C
BEIIECTBAMH U X IPUMEHEHUEM,;

- YMETh CaMOCTOSATENBHO IUTAHUPOBATh M TPOBOJHTH
XMUMUYECKUN SKCIIEPUMEHT (TIOJTy4eHUE U N3yYeHHE CBOICTB
HEOPTraHMYECKUX M OPTaHWYECKHX BEIIECTB, KAUYECTBEHHBIC
peakiMu  YrIeBOAOPOAOB  DPA3JIMYHBIX  KJIAcCOB U
KHCJIOPO/ICO/ICPKAINX OPTaHWYECKUX BEIIECTB, PEIICHHE
HKCHEPUMEHTAIBHBIX 3a1a4 o pacro3HaBaHMIO
HEOPraHMYECKUX U OPTraHMUYECKUX BEIECTB) ¢ COOIIOACHUEM
npaBui  Oe3omacHoro oOpalieHus ¢  BeIIeCTBAaMH U
nabopaTOpHBIM  00OpyAOBaHUEM, (OPMYIHPOBATH IIENIH
UCCIICIOBaHMsI, TPENOCTaBIATh B  pa3lnu4yHoil  (opme
pe3yIbTAThl SKCIEPUMEHTA, AHATU3UPOBATh U OLIEHUBATh UX




JIOCTOBEPHOCTb;
- YMETb OCYLIECTBJIATh LEJICHAIPABICHHBIA ITOUCK
XUMHUYECKOH HHGPOPMAIMM B Pa3IMYHBIX HCTOYHHKAX
(HayuyHass © ydeOHO-HayuyHas JIUTEpaTypa, CpeACTBa
MaccoBoii uH(poOpMaimu, ceTb WHTEpHET W apyrue),
KPUTHYECKH aHaJTU3UPOBATh XHUMHYECKYI0 HWH(OPMAIIHIO,
nepepabaThiBaTh €€ W HUCIOJB30BaTh B COOTBETCTBUHU C
MOCTaBIICHHOW Y4eOHOM 3a/1a4eii;

- BJIaJeTh CHCTEMOH 3HAHMH O METOJax HAay4YHOIro
IIO3HAHMS  SBJIICHUW  IIPUPOJBI,  HUCIOJB3YEMBIX B
€CTECTBEHHBIX HAyKaxX M YMCHUSMH MPUMEHSTH 3TH 3HAHHS
IIprU SKCIHCPUMCHTAJIIBHOM HMCCJIICAOBAHUNW BCHICCTB W JIA
OOBSICHCHHUS XUMHYECKHUX SBJICHHUH, HMMEIOIIUX MECTO B
IIPUPOJIE NMPAKTUYECKOW JEATEIbHOCTH YEIOBEKA U B
MOBCETHEBHOM KU3HHU;

OK 04. DddexruBHO
B3aUMOJICHCTBOBAaTh U
paboTaTh B KOJIJICKTHBE
1 KOMaH]IE

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOATEIIBHOCTH U
CaMOOITPENETIECHHUIO;

-OBJIaJICHUE HaBBbIKAMH y4eOHOUCCIIEeI0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM JIEATEIIbHOCTH;

OsnaneHue YHUBEpCaIbHBIMU KOMMYHUKATHUBHBIMU
NEUCTBUSIMH:

0) COBMECTHasl IeITEIIbHOCTb:

- TIOHUMATh U KCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON U
WHAUBUAYATbHON pabOTHI;

- TPUHUMATH Len COBMECTHOM JIESATENBbHOCTH,
OpraHU30BBIBaTH M KOOPJIMHUPOBATH JEHUCTBUS IO €€
JOCTH>KEHHUIO: COCTABJIAITh IUIAH JIEWCTBUM, pacHpeaciarh
POJIU C YYETOM MHEHHI YJaCTHUKOB 00CYX/IaTh Pe3yIbTaThl
COBMECTHOH paboThI;

KOOPJAMHHUPOBATh U BBIMOJNHATE paboOTy B  YCIOBUAX
peanbHOTO, BUPTYaJIBHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILIECTBISATh MO3UTUBHOE CTPATETMUECKOE OBEACHUE B
pPa3IUYHBIX  CUTyallUsX, TMPOSBISATH  TBOPYECTBO W
BOOOpaKeHUE, OBITh MHUIIMATUBHBIM OBIaIeHNE

- yMeTh IUIAHUPOBAaTh H  BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEBpALICHHS] OPTaHUYECKUX BEILECTB IPU
HarpeBaHuu, MOJyYeHUE STUJIICHA U U3YyYEHUE €r0 CBOMCTB,
KauyeCTBEHHbIE PEaKLUU Ha aJbJETUbl, Kpaxmall, YKCyCHYIO
KHUCTIOTY; JACHATypalus OENKOB MpU HarpeBaHWU, I[BETHHIC
peakuuu OENKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMEHa,
ONpENENATh CpeAy BOIHBIX PACTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyibdaT-, KapOoHaT- M XJOpPUJI- AHHOHBI, Ha
KaTHOH aMMOHMUS; peliaTh SKCIEepUMEHTaIbHbIe 3a7aud 10
temam "Metamtel" u "Hemertamibl') B COOTBETCTBUHU C
IpaBUJIaMHd TEXHMKH O€30MacHOCTH TNpU OOpallleHUH C
BElIeCTBAMHU u 1a00paTOPHBIM 0o0opy10BaHUEM;
MPEACTABIATh PE3YJNbTaThl XUMUUYECKOTO JKCIEPUMEHTA B
dbopme 3amucu ypaBHEHHM COOTBETCTBYIOIIUX PEAKIIUA H
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;
-yMeTh CaMOCTOATEJIbHO IUIAHMPOBaTb U  IPOBOAUTH
XUMUYECKUN SKCIIEPUMEHT (TIOJIy4eHUE U N3yUYeHHE CBOICTB
HEOPraHWYeCKUX U OPraHMYECKUX BEIECTB, KAY€CTBEHHbIC
peakuuu  yrieBOJOPOJOB  pPa3MYHBIX  KIACCOB U
KHCIJIOPOJICOAEPKALMX OPraHUYECKUX BEILIECTB, PELICHHUE




YHHUBEPCAIbHBIMU PETYJIATUBHBIMU JEHCTBUSAMMU:

T') IPUHATHE ce0sl U IPYTUX JIFOIEH:

- IIPUHUMAaTbh MOTUBBI M apIyMEHTHI APYTUX JIIOJEH mpu
aQHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

- IpU3HABaTh CBOE MPaBO U IPaBO APYrux JIOJEH Ha
OIINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUH APYTOro
4eJI0BEKa;

IKCIIEPUMEHTATbHBIX 3a1a4 o pacro3HaBaHHIO
HEOPTraHMUYECKUX U OPraHMYCCKHUX BEIIECTB) C COOIOICHUEM
npaBusl  0€30MacHOro  OOpalieHHs: C  BEHIECTBAMU U
nabopatopHeIM  000pyAoBaHHEM, (DOPMYITUPOBATH LETH
UCCIICIOBaHMs, MPEJOCTaBIATh B  pa3invyHoid  (opme
pe3yabTaThl IKCIIEPUMEHTA, aHAJIM3UPOBAThH U OICHUBATDH X
JIOCTOBEPHOCTb;

OK 07. CogeiicTBOBaThH
COXpaHEHUIO
OKpYKarollen Cpepl,
pecypcocOepeKeHHUIo,
MIPUMEHSITh 3HAHUS 00
M3MEHEHUH KIIMMara,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3P PEKTHBHO
JIEHCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsAX

B o0nactu 5K010rHuecKoro BOCIUTAHUSA:

- c(hOpMHUPOBAHHOCTH JKOJIOTUYECKON KYJIbTYPBI,
MIOHUMaHUe BIIUSIHUS COIIMAIbHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOIHON U COLIMAIBHOM CPEIbI,
OCO3HAaHHE  TIJIOOABHOTO  XapakTepa  SKOJOTHYECKHX
npo0Jem;

IUJIJAHUPOBAHUE U OCYLIECTBICHUE JCUCTBUN B OKPYXKaIOIEH
cpele Ha OCHOBE 3HAHMS 1eJIed YCTOMYMBOIO pPa3BUTHUS
YeJI0BEUECTBA;

AKTUBHOE HEIPUATUE JEHCTBHUM, NPUHOCAIIHUX BpeEX
OKpYXKaroIleH Cpee;
- yMEHUue IIPOTHO3UPOBATh HeOJ1aronpusiTHbIE

IKOJIOTHUYECKUE TIOCIIEACTBUS TPEATPUHUMAEMBIX JEHCTBHH,
IpeoTBpallaTh UX;

- pacIIIpeHHe OMbITa JEATEIBHOCTH HKOJIOTHYECKOU
HAIpPaBJIEHHOCTH;

- OBJIa/ICHUE HAaBBIKAMU Y4E€OHO-HCCIIE0BATENbCKOM,
IIPOEKTHOM U COLIMAIIBHON JIESTEIEHOCTH;

- chopmupoBaTh  MPEACTABICHUSA: O  XHUMHUYECKOM
COCTABJISIIOIIEH €CTEeCTBEHHOHAYYHOM KapTHUHBI MUpa, POIH
XUMUU B TO3HAHWUU SIBJICHUH MPUPOJBI, B (POPMUPOBAHUU
MBIIUICHASI U KYJbTYPBI JIMIHOCTH, €€ (yHKIIMOHAILHOM
IPAaMOTHOCTH, HEOOXOMMON JUIsl PEHICHUS NMPAKTHUYECKHUX
3a]1a4 ¥ 9KOJIOTUYECKU 0OOCHOBAHHOTO OTHOLICHHSI K CBOEMY
3JI0POBBIO U IPUPOJIHOU CPELE;

- yMETh co0mro1aTh MpaBuIIa 9KOJIOTHYECKH
1[eeco00pa3HOro  MOBEACHHS B OBITY H  TPYIOBOHU
JIeATETLHOCTH B IIEJIAX COXPAHEHUsS] CBOETO 3/I0POBbS U
OKpY>KaIOIIeH MPUPOJHOM Cpeabl; YUYHUTHIBATH ONACHOCTh
BO3JICUCTBUS HA JKHUBBIE OPTaHU3MBI  OMPENEICHHBIX
BEILIECTB, TMOHMMAasi CMBICI IIOKa3aTesdsl MpeAesibHOU
JIOTTyCTUMOM KOHIIEHTPAIUH;

- YMETh NIPOTrHO3UPOBATh, AaHATU3UPOBATH U OLIEHUBATH
C MO3UIHUHA DKOJOTMYECKOM O€30MMacHOCTH ITOCIIEACTBUS
OBITOBOM M TIPOU3BOJCTBEHHOM JESATEIHHOCTH YEJIOBEKA,
CBA3aHHOM C TMepepadOTKONW BEIIECTB; HCIOJIb30BATh
MOJTYYEHHBIC 3HAHHS JJISl MPUHATHS TPAMOTHBIX pPEIICHUN
mpo0JieM B CUTYaIUsIX, CBA3aHHBIX C XUMHEHH;

- yMETh OCO3HABAaTh OMACHOCTh BO3/ICUCTBUS Ha )KUBBIC
OpraHU3Mbl OIpPEACICHHBIX BEIIECTB, IOHHUMAsl CMBICI
ITOKa3aTeNsl IPeNeIbHONM JOIMYyCTUMOM KOHLEHTpauuu, |
MOSICHATh HAa TpUMEpPaxX CHOCOObl  YMEHBIICHUS U
MPEAOTBPALIEHUsI UX BPEJHOTO BO3JICUCTBHUS Ha OpPraHU3M
YeJIoBeKa.




JIIK 1.4 BeinmosHsATh
CaHUTapHO-
AMUIEMUOJIOTUICCKHE
TpeOOBaHUS K
MIPEIOCTABIICHUIO
TOCTUHUYHBIX YCIYT

B o6yactv IEeHHOCTH HAYYHOTO MTO3HAHMUS:

° c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
U OOLICCTBEHHOM NPAKTUKH, OCHOBAaHHOTO Ha JHUajore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

. COBEPLIEHCTBOBAHUE SI3BIKOBOM U
YUTATEIBCKON KYJBTYPhl KaK CpPEICTBA B3aWMOJCHCTBUS
MEXIy JIFOJbMHU 1 TTO3HAHMS MUDA,

° OCO3HAHUE IIEHHOCTH HAYYHOU JIeATEeTbHOCTH,
TOTOBHOCTb  OCYIIECTBIISTh MIPOEKTHYIO u
I/ICCJIGIIOBaTCJIBCKy}O NCSATCIIBHOCTD I/IHIII/IBI/IZ[yaJII)HO U B
rpymrme.

OBaanenue YHHMBEPCAJIbLHBIMH
NO3HABATEJIbHBLIMH JAeiiCTBUSIMM:

0) 0a3oBbIe HccIea0BaTeIbCKHE AeilicTBUA:

L BJIaACTH HaBbIKAMHA y‘-IC6HO-
MCCJIEI0BATEIIbCKOM M TPOCKTHOM ACSATEIHbHOCTU, HABBIKAMU
paszpemieHus mpoodseM;

° CIIOCOOHOCTH u TOTOBHOCTD K
CaMOCTOSITEIbBHOMY MTOUCKY METOHO0B peuieHus
Hp&KTH'—I@CKI/IX 3aaay, HpI/IMeHeHI/II-O paSJ'II/I'-IHI)IX METOA0B
MMO3HAHUS;

° OBIIAJICHHE BHUJAMH  ACATCIBLHOCTH  IIO
MOJIYYEHUI0O  HOBOTO  3HAaHMs, €ro  HHTEpPHpeTaluH,
npeoOpa30BaHUI0 W TMPUMEHEHHUIO B PA3IUYHBIX y4eOHBIX
CUTyallUsX, B TOM 4YHCIE TpPHU CO3JaHUH Y4YEOHBIX U
COIINAJIBbHBIX HpOCKTOB;

yueOHBIMH

° (dbopMHUpOBaHHE HAYYHOTO THIA MBIIIJICHUS,
BJIaJICHUE Hay4YHOU TEPMUHOJIOTHEH, KJIFOYEBBIMHU
MMOHATHUSIMH U METOJIAMH;

° CTaBUTh W (HOPMYJIHUPOBATh COOCTBEHHBIC

3alayd B 00pa30BaATEIHHOM JEATETHPHOCTH W JKM3HEHHBIX
CUTYaIusX;

o BBISIBJIATh MPUUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIn3UpPOBaTh 337a4y, BBIABUTATh THUIIOTE3Y €€ PEIICHNUs,
HaxOJIUTh  apryMEHTbl i1  JOKa3aTelbCTBa  CBOMX
YTBEPKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

. AHAIM3UPOBATH MOJYyUYEHHBIE B XOJ€ PEIICHUS
3a/1aud pe3yJIbTaThl, KPUTUYECKU OLICHUBATh MX

1) cdhopmupoBaTh NPEACTABICHHS: O  XHUMHYCCKON
COCTaBJISIIOILECH €CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, POJIU
XVUMHH B TO3HAHWUU SIBIICHUW MPUPOABI, B (GOPMUPOBAHUU
MBIIUICHUS W KyJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJMMOM IJisi PEHICHHS MPAKTUYECKUX
3a/1a4 ¥ YKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY
3JI0pPOBBIO U IIPUPOJIHOM CpELIE;

2) BIageTh CHCTEMOW XHMHYCCKHX 3HAHHH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE TMOHATUS (XUMUYECKUM
DIIEMEHT, aToOM, JJIEKTPOHHas 00ojoYka aToma, S-, p-, d-
AJICKTPOHHBIE  OpOWTATM  aTOMOB, HWOH, MOJICKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTb, CTEIIeHb
OKHCJICHUSI, XMMHUYECKasi CBA3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, YTIEPOAHBIN CKelleT, (PyHKIMOHAIbHAS
rpynmna, pajaukaj, U30MEpus, H30MEpbl, TOMOJOTHYECKHI
pan, TOMOJIOTH, YIJIEBOJOPOBL, KUCIIOPO/I- n
a30TCO/ICpXKAIINE COCAMHEHUsI, OMOJOTUYECKU AaKTUBHBIC
BellecTBa (yrieBOAbl, KUPbI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEIUHECHUS,
KpUCTAJUIMYECKasi peIlleTKa, TUIbl XWMHUYECKUX peaklIHi
(OKHCTHUTENBHO-BOCCTAHOBUTEIIBHEIE, 9K30-U
SHAOTEPMUUYECKHE, PEAKIMd HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
JIACCOLMANMs, OKHUCIUTENb, BOCCTAaHOBUTEL, CKOPOCTh
XUMUYECKON PEaKIUui, XUMHYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHS XUMHUYECKOTO CTPOEHHUSI OPraHuYecKhX
BeuiectB A.M. BytnepoBa, Teopusi 3IEKTPOIUTUYECKOU
quccoumranuu, nepuoanueckuii 3axkoH .M. Menneneesa,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, PAKTOIOTUIECKUE CBEJICHUS O
CBOMCTBAX, COCTaBe, TIOJIy4YeHHH U  0O€30MacHOM
HCIIOJIb30BaHUH BaXKHEHIITHX HEOPTraHUYECKHUX n
OpPraHWYEeCKUX BEIIECTB B OBITY W  MPaKTHUYECKOU
JIESATEIbHOCTH YEJIOBEKA;

3) chopMuUpOBaTh YMEHUS BBISBIIATH XapaKTEPHBIC IPU3HAKH
M B3aUMOCBSI3b  M3YYCHHBIX  [OHATUN, MPUMEHSTH
COOTBETCTBYIOIIUE TMOHATHS TPU OMUCAHUM CTPOCHHUS U
CBOWCTB HEOPraHMYECKHX W OPraHUYECKUX BEUIECTB U HMX
MPEBPAILICHUH; BBISIBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUI
c MMOHATHAMH n MpEeACTABICHUSIMU JIPYTUX
CCTECTREHHOHAVUHERKIX TITDETTMETOR®







2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIBHON

JTUCLUTIINHBI

2.1. O0bem y4eOHOM IMCHMILIUHBI M BUAbI Y4e0HOIl padoThl

. Ob6bem B
Bun yueOHoi padoThI
yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHHUILTHHBI 72
B T.4..

1. OcHOBHOE coep:KkaHue 68
B T.4.:

TEOPETUYECKOE OOyUECHHE 44
MPaAKTUYECKUE 3aHATHUS 24
2. CamocTosiTeibHast paboTa 4
3. [IpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHUE 42
B T.4.

TEOPETUYECKOE OOyICHHE 8
NPAKTUYECKUE 3aHATHUS 34

4. IIpomerxkyTOYHAS ATTECTALMA: 3a4eT - 2 ceMecTp

15




2.2. TemaTu4ecKuil NJIaH U coiep:KaHUe IMCIUIIMHBI

HanmenoBaHmue pa3xelioB U TEM

Conep:xanue yueOHOro Mmatepuajia (0CHOBHOe M IPo¢ecCHOHAIBHO
OPHEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTHYECKUE 3aHATHS,
NMPUKJIATHONH MOAYJIb (MPH HAJIMYNH)

O0beM
4acoB

dopmupyembie KOMIETEHIIUN

1

2

4

OcHoBHOe cofepkaHue

Paznen 1. OCHOBBI CTPOCHHUSI BEIIECTBA

Tema 1.1 CtpoeHnue aToMOB
XUMHUYECKHUX AJIEMEHTOB U MPUPOJIa
XUMHYECKOH CBSI3U

Conep:xanue yueOHOro MaTepuajia

TeopeaneCRoe oﬁyqeﬂne

CoBpeMeHHass MO/IEIb CTPOEHUS aTOMa. DJIEKTPOHHAs KOH(QUrypalus aroMa.
Kiaccudukanuss XMMUYECKHX 3JIeMEeHTOB (S-, P-, d-anmementsi). BaneHTHbIe
QIIEKTPOHBI. BaneHTHOCTb. OIEKTpOHHAs MNpUPOJAa XUMHYECKOH CBS3H.
OnexTpooTpuuaTebHOCTh. KoOBajeHTHass CBA3b, €€ Pa3HOBUJIHOCTH W
MeXaHU3Mbl 00pa3oBaHus (OOMEHHBIM M JOHOPHO-aKUENTOpPHBIH). MoHHas
cBA3b. Merammueckas cBsA3b. BogopoaHas cBsa3b. MeXMOIEKyIsSpHBIC
B3aUMOJICHCTBHSL.

M30TOnbl, OCHOBHOE M BO30YXJAEHHOE COCTOSHUE aToMa, TIHOpuau3alusy]
aTOMHBIX OpOHTaJIEH.

IIpakTHYecKHe 3aHATHA

Perienne mpakTUYeCKHX 3a/laHUil Ha COCTaBJIECHUE 3JEKTPOHHO-TpaUUECKUX|
dbopmyn asemeHToB 1-4 mepuooB.

Pemenne 3agaHuii Ha MCIONb30BAaHUE XMUMHUYECKOM CHUMBOJMKH M Ha3BaHUM
COEMHEHUII MO0 HOMEHKJIAType MEXIyHapOJHOIO CO3a TEOPETUYECKOH U
MIPUKJIAHON XMMHH Y TPUBUAIBHBIX HA3BAHUMU JJISI COCTABJICHMSI XUMMHYECKHX
(hopMyJ1 1ByXaTOMHBIX COSIUHEHHUH (OKCUAOB, CyIb(UIOB, THAPUIOB U T.I1.) U
JNPYTUX HEOPTAaHUYECKUX COEIMHEHUMN OTIENIBbHBIX KJIACCOB.

OK 01

Tewma 1.2 Ileprnonuueckuii 3aKOH U
tabnuma J[.1. Menneneera

Conep:xanue yueOHOro MmaTepuajia

IIpakTHYecKHe 3aHATHA

[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. Menzaeneesa.
®usnyeckuit cMbica [lepuoanyeckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHX IJIEMEHTOB, 00pa3yeMbIX
WMH TIPOCTBIX U CJI0KHBIX BEIIECTB B COOTBETCTBHUU C MOJIOKEHUEM

XxUMHU4ecKoro aeMmenTa B [lepuoanueckoil cucreme. MUpOBO33pEeHUECKOE U

OK 01
OK 02
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HayuyHoe 3HaueHue [lepuoanueckoro 3akona [[.1. MenneneeBa. [Iporuosst
JI.1. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX JIEMEHTOB.

PelreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
XapaKTepU3alUIi0 XUMHUUECKUX AJIEMEHTOB «MeTtayuimdyeckue /
HEMETaJUIMYECKUE CBOMCTBA, JIEKTPOOTPULIATEIBHOCTD U CPOJICTBO K
PIIEKTPOHY XUMUYECKUX HIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U IMOJOKEHUEM B MIEPUOANYECKON CUCTEME XUMHYECKUX
biemeHToB .M. Meneneeray.

Pa3nen 2. Xumuueckue peakiuu

Tema 2.1. Turbl XUMUYECKUX PEAKITHIA

Conep:xanue y4eOHOI0 MaTepuaJia

Teopernyeckoe 00yyeHue

Knaccudukanus 1 THITBI XUMHYECKUX PEAKIIUN C y9acTHEeM HEOPTaHUYECKUX
BellecTB. KonnyecTBeHHbIE OTHOIIEHHS B XUMHUH. OCHOBHBIE KOJIMUECTBEHHbBIE
3aKOHBI B XUMHUH U PACUETHI IO YPAaBHEHUSIM XUMHUECKHUX peakuuii. Mosb Kak
eAMHUIA KOJIMYEeCTBa BellecTBa. MossipHas macca. 3aKOHbI COXpaHEHUs
Macchl ¥ SHEpruu. 3aKoH ABoraapo. Moisipubiii 00beM ra3oB. OTHOCUTEIbHAS
[JIOTHOCTD Ta30B.

Peakiiun koMIiekcooOpa3oBaHus C y4aCTHEM HEOPTAaHHMYECKUX BEIIEeCTB (Ha
prUMepe THIPOKCOKOMILIEKCOB IIMHKA U AJIFOMHUHUSA).

IIpakTH4yeckoe 3aHsATHE

CocraBneHre ypaBHEHUH peakIuil COeIMHEHNUS, Pa3JI0KEHUs], 3aMEIICHHS,
oOMeHa. YpaBHEHHUsI peakIuii TOpeHUsl, HOHHOTO 0OMEHa, OKUCIICHUS -
BOCCTAHOBJICHUSI.

Pacuer KoM4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOTYKTOB
peakiuu. PacueTr KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA pEAKIINU
COEJIMHEHMS, €CJIA OJHO U3 BEIIECTB JIaHO B U30BITKE U/WUITU COJIEPKUT
npuMmecu. Pacuetr MmaccoBoi min 00beMHOM JTONTM BBIXO0/1a IPOAYKTA PEaKIIUN
COCIMHEHHS OT TEOPETUUECKH BO3MOKHOTO. PacueT 00beMHBIX OTHOIIIEHUH
ra3oB. Pacuet Maccel (00BEM, KOJTMYECTBO BEIIECTBA) MPOIYKTa PEaKIuu, €CITN
OJIHO M3 BEIIIECTB JaHO B BUJE pACTBOPA C OMPEACICHHON MacCCOBOM JT0EH
PAcCTBOPEHHOT'O BEIIECTBA.

YpaBHEHUS OKUCIEHUSI-BOCCTaHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENh. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE,
MPOU3BOACTBEHHBIX MPOIECCAX U KUHEAEATEIBHOCTH OPraHU3MOB.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIN TOTEHIMAN cpebl. COCTaBIeHUE U
YPAaBHUBAHUE OKHUCIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKIIUN METOA0M

JJICKTPOHHOT'O Oamanca. TunuuHbie HCOPTraHNYCCKUC OKUCIIUTCIIN U

OK 01
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BOCCTAaHOBUTEJIU. DJIEKTPOJIM3 PACTBOPOB U PACILJIABOB COJIEH.

Tema 2.2. DnexTponurnyeckas
JIMCCOLMALUS U MOHHBINA 0OMEH

Conep:xanue y4eOHOIro MaTepuaJia

Teopernueckoe 00yyeHue

Teopwust 271eKTPOTUTHYECKON AUCCOIMAK. Peakiiuy noHHOTO 0OMeHa.
CocraBieHue peakiii FOHHOTO 0OMEeHa IyTeM COCTABIICHHS UX MOJIHBIX U
COKpPAIICHHBIX HOHHBIX YPaBHEHUH.

['unponu3 coneil. 3HaUeHUE THIPOIN3a B OMOIOTMYECKUX OOMEHHBIX
npoueccax. I[lpumenenne ruiposin3a B IPOMBIIUICHHOCTH.

KonTponbnas padora 1

KonTponbHas padota Nel «CtpoeHue BelecTBa U XUMHUYECKUE PEaKIHIY

Paznen 3. CTpoeHne U CBOWCTBA HEOPTAHUYECKUX BEIIECTB

Tema 3.1 Knaccudukanus,
HOMEHKJIATypa M CTPOCHHE
HEOPTraHMYECKUX BEIIECTB

Conep:xanue yueOHOro MaTepuaJia

TeopeaneCRoe oﬁyqe}me

[Ipeamer HeopraHnueckoil XumMun. B3anMoCBsI3b HEOPraHUUECKUX BEILIECTB.
Knaccuukanus HeOpraHn4eckux BemecTB. [IpocThie U CII0KHBIEC BEIIECTBA.
OcHOBHBIE KJIacChl CIIOKHBIX BEIIECTB (OKCUIbI, THIPOKCHIbI, KUCIIOTHI,
conu). Homenknarypa u Ha3BaHH€ HEOPTaHUYECKUX BEILECTB UCXO/IS U3 UX
XUMHYECKON (POPMYIIbI U COCTaBICHUE XUMHUECKON (OPMYIIbI UCXOIS U3
Ha3BaHMsI BELLIECTBA 10 MEXyHAPOAHON WK TPUBUAIBHOM HOMEHKIIATYpE.
Me:xmoneKysspHble B3aumozeiicTsus. Kpucramtornaparel. Arperarusie
cocTosiHUS BemecTBa. Kpucraminueckue u amopgHble BeuiecTBa. TUIIBI
KPUCTANINYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHas, HIOHHAs,
MeTaJuTndecKas). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIIA
KpUCTaNIN4ecKoil pemeTku. [IpuunHbl MHOrooOpa3us BEIECTB.
CoBpeMeHHbIE NPEACTABIEHUS O CTPOEHUU TBEP/BIX, JKUJIKUX U ra3000pa3HbIX
BeniecTB. JKnuaknue KpucTauibl.

IIpakTHYecKHe 3aHATHA

Perienue 3a1a4 Ha pacueT MacCOBOM 10U (Macchl) XUMHUYECKOTO HJIEMEHTA
(coenuHeHus ) B MoJiekyiie (cmecH). PernieHne npakTHYEeCKUX 3aJaHui 1o
KJaccu(UKaLMU, HOMEHKIIAType U XUMHUECKUM (popMyJiaM HEOpraHUYECKHX
BEIIECTB PA3IMYHbIX KJIACCOB (HAa3bIBaTh U COCTABIATH (OPMYJIBI XUMHUYECKHX
BELIECTB, ONPEAENATH IPUHAIIEKHOCTD K KJIaccy).

VcTouHUKHM XUMHUYECKON HHpOopMaIuK (HaydHas U yueOHO-HayyHast
nTeparypa, CpeIcTBa MacCOBOM HHpOpMannu, ceTb HTepHET u pyrue).
[Tonck nHGOpMAIIK 1O HA3BAHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM
dbopmynam.

OK 01
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Tema 3.2 OU3HKO-XUMHUYECKHE
CBOMCTBa HEOPTraHUYECKUX BEIIECTB

Conep:xanue yueOHOro MaTepuajia

Teopernyeckoe 00yyeHue

Mertasel. Qe puznyeckre 1 XuMUIecKue CBOHCTBa MeTayuioB. Crioco0b!
MoJTy4eHHs. 3HaUCHHE METAJUIOB U HEMETAJJIOB B IIPUPOJIE U
PKU3HCACATCIIBHOCTH YCJIOBCKA U OPraHU3MOB. KOpp03I/I$I MCTaJJIOB: BUBI
KOPPO3HUH, CIIOCOOBI 3alIMThHl METAJUIOB OT KOPPO3HUH.

Hemerannsl. O0mue Gpusndeckne 1 XMMHUYECKHUEe CBOMCTBA HEMETAILJIOB.
Tunuuneie coiictBa Metamnos Y- YII rpynmn. Knaccuduxarms u
HOMEHKJIaTypa COeIMHEHUI HeMeTasioB. KpyroBopoTsl OMOreHHbIX
DJIIEMEHTOB B IPUPOJIE.

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB
(OKCHIIOB, TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSUHEHUH, BBICIIINX OKCUJIOB U
TUIPOKCHUJIOB.

HpaKanecmle 3aHATHUA

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUI C y4acTUEM MPOCTHIX U
CJIO’KHBIX HEOPraHMYECKUX BEIIECTB: OKCUI0B METAJIJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBAaHUHN U aM(OTEPHBIX
MIPOKCUIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIUX X CBOWCTBA.
Pemenne MpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA
U ITOJIYYEHUE HEOPraHUYECKUX BELIECTB.

Tema 3.3 [Ipou3BoACTBO
HEOPraHUYECKUX BEIIECTB. 3HAUCHUE U
MMPUMCHCHHUC B 6I:ITy 1 Ha
MIPOU3BOJICTBE

Conep:xanue yueOHOro MaTepuaJia

TeopeTuquKoe oﬁyqeﬂne

OO6mme nmpeacTaBIeHus O MPOMBIIIEHHBIX CIIOCO0aX MOTYUYEHUI XUMUYECKUX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI).

UepHas u nBeTHas Metamutyprus. [IpakTudeckoe NpUMEHEHHE IEKTPOIIN3a
JUTS TIOJTYYEHHUS LIETIOYHBIX, HIET0YHO3EMETbHBIX METAJUIOB U aTFOMUHUSL.
CTexIo 1 CHIMKaTHas TPOMBITTUIEHHOCTD. [IpobiaemMa 0Tx0/10B 1 TOOOYHBIX
MPOJYKTOB.

IIpakTHYecKHe 3aHATHA

Perenue MPAaKTUKO-OPUCHTHPOBAHHBIX SaﬂaHI/Iﬁ O poJin HeOpFaHquCKOfI
XHUMHU B pa3BUTUU MEAWLUHEBI, CO3aHUU HOBBIX MaTCpPUaIiOB (B
CTPOUTCIIBLCTBC U AP. OTPACIAX HpOMLIIJ_IJ'IeHHOCTI/I), HOBBIX HCTOYHHUKOB

OHCPIUn (aJIBTCpHaTI/IBHLIC HCTOYHUKH 3Hepr1/11/1) B pCHICHUUA Hp06J'IeM




PKOJIOTUYECKOM, YJHEPTETHIECKOM U MUIIEBON O€30TaCHOCTH.

KonTtposnsnas pabora 2

CBolicTBa HEOPraHUYECKUX BELIECTB.

Paznen 4. CTpoeHue u CBOMCTBA OPraHUYECKUX BEIICCTB

Tema 4.1 Knaccuduxkanus, cTpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEIIECTB

Conep:xanue y4eOHOI0 MaTepuaJia

TeopeTrnueckoe 00yyeHue

Hpez[MeT OpFaHquCKOfI XuUMHH. B3anMocBs3b HCOPTraHN4YCCKUX U
OpPraHn4YC€CKUX BCIICCTB.

XHUMHYECKOE CTPOCHUC KaK MOPANOK COCAUHCHHA aTOMOB B MOJICKYJIC
COIJIaCHO MX BaJeHTHOCTH. OCHOBHEBIC ITOJIOKCHUS TCOpHUU XUMHNYCCKOI'O

CTPOEHHUsI Opranuyeckux coequHennit A.M. bytnepoBa. YrnepoHblil cKkenaeT

OpraHUYecKOil MOseKyJbl. MoeKyIsipHbIe U CTPYKTYpHBIE (pa3BEpHYTHIE,
COKpaIlleHHbIE) XMMUYECKHE (POpMYJIbl. 3aBUCMOCTb CBOMCTB BEILECTB OT
XUMHUYECKOTO CTPOEHUS MOJIEKYJl. MI3oMepust U u3oMepsl (CTPyKTypHas,
reomMeTpuuecKkas (Luc-TpaHc-uzomepusi). KpatHocTh XuMHUECKON CBS3H.
[lonsatue o pyHkunoHnanpHOM rpynme. [puHimmne! knaccudukanum
OpPraHUYECKUX COENMHEHUN. MeXayHapo Hasi HOMEHKJIATypa U IIPUHLUIIBI
HOMEHKJIATYPbl OPTaHUYECKUX COEIMHEHUM.

IIpakTHYecKHe 3aHATHA

HomeHknatypa opraHuuecKux COEAMHEHUH OTIENbHBIX KJIACCOB
(HachIIIEHHbIE, HEHACBILIEHHbIE U ApOMaTUYECKUE YTIIEBOJOPOIbI, CIIUPTHI,
(beHobI, albIeru/Ibl, KETOHBI, KapOOHOBBIE KMCIOTHI U Jip.) CocTaBieHue
[OJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpPraHU4EeCKHX BEIIECTB
OTIENBHBIX KJIACCOB, UCIIOJIb3Ysl X HAa3BaHUS 110 CUCTEMATUYECKON
HOMEHKIaType. PacueTsl mpocreiimiei (opMyIibl OpraHu4eckoi MOJIEKyJIbl,
WCXOJIs U3 DJIEMEHTHOTO cocTana (B %).

OK 01

Tewma 4.2 CpoiicTBa OpraHU4eCKHUX
COCIMHEHUN

Conep:xanue yueOHOro MaTepuaJia

Teoperuyeckoe o0yueHue

DU3NKO-XMMUYECKHE CBOUCTBA OPraHUYECKHX COEAMHEHUH OTIEIbHBIX
KJIacCOB (0OCOOEHHOCTH KiaccH(UKAIIMM U HOMEHKIIATYpbl BHYTPH KJlacca;
rOMOJIOTHUECKHUH psiji U o01ast popmyia; usomepust; GpU3nUecKrue CBONCTBA;

XUMUYECKHUE CBOMCTBA; CIIOCOOBI TIOTYICHHS ):
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- IpeICTIbHBIC YTIEBOOPOABL. ['OpeHne MeTaHa Kak OWH U3 OCHOBHBIX
VMCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOTHBIX
YIJIEBOJOPOJOB, HAXOXKICHHUE B IPUPOJIE U IPUMEHEHHE aJIKaHOB;

- HCIPCACIBbHBIC U apOMATUYCCKUC YTJICBOAOPOABI. HOJII/IMepI/ISaHI/IH OTHJICHA
KaK OCHOBHOC HaIIpaBJICHUEC €I'0 UCII0JIb30BaHUs. rOpeHI/IC allCTHUJICHA KaK
HCTOYHHUK BBICOKOTCMIICPATYPHOI'O IJIAMCHU JIJI1 CBAPKH U PC3KHU MCTAJIJIOB,

- KMCJIOPOZACOAEPIKaIlNe COeAMHEHUS (CIUPTHI ¥ IPOCThIE 3(UpBI, PEeHOIBI,
aJIbJICTU/IbI U KETOHBI, KApOOHOBBIE KUCIOTHI M UX MTPOU3BOIHEIC).
[IpakTHyeckoe NPUMEHEHUE STUIICHIIMKOJIS, INIMIepuHa, (heHoa.
[Ipumenenne Gpopmaibaeruia, aueTaabAeruia, YKCyCHOW KUCIOTh. Mblia Kak
COJIM BbICIIMX KapOOHOBBIX KMCJIOT. Morolue cBONCTBA MbLia;

- a30TCcoaACpIKaMC COCAMHCHU (aMI/IHBI 1 aMHHOKHUCJIOTHI, 6eJ'IKI/I).

Knaccudukanus 1 o0coOOEHHOCTH OpraHuYecKuX peakiuii. Peakinonusie
neHTpsl. Panukainel. [leppoHauanbHble MOHATHS O TUMAX U MEXaHU3MaxX
OpPraHMYECKUX PEaKIUi.

IIpakTH4yeckue 3aHATHS

Pelenue nenoyex npeBpaieHnil Ha FeHETUYECKYHO CBSI3b MEXK]y KaccaMu
OPraHNYEeCKUX COEIMHEHHUI C COCTaBJICHUEM Ha3BaHUI OPraHUYECKUX
COEIMHEHUH M0 TPUBHAJILHOM MJIM MEXIYHApPOJIHOM CUCTEMATUYECKOU
HOMEHKJIaType. Pelenne pacueTHbIX 3a/1a4 110 YPaBHEHUSIM PEaKLUM C
y4aCTUEM OPraHUYECKUX BEILIECTB.

Tema 4.3. Opranudeckue BeniecTBa B
KHU3HEICATEIbHOCTH YEJIOBEKA.
[Ipon3BOCTBO ¥ IPUMEHEHHE
OpPraHUYECKUX BEILECTB B
MPOMBIIIJIEHHOCTH

Conep:xanue yueOHOro MaTepuaJia

TeopeTuquKoe oﬁyqeﬂne

buooprannueckue coenuHenus. [lpumenenne u 6uonoruyeckas poib
yrieBo10B. OKUCIIEHNE YTIIEBOJOB - HICTOUHUK SHEPTUU JKUBBIX OPraHU3MOB.
OO6nactu npuMEeHEeHUs: aMUHOKHUCIOT. [IpeBpaliieHns 6eIKOB MUK B
opranusme. buonornueckue ¢pynkumu 6enkoB. buonorudeckue GyHKIUNA
KHUpOB. Ponb oprannueckoil XuMUM B peLIeHUH MpoOIIeM MULIEBOM
0€30I1aCHOCTH.

HyxenHoBbIE KUCIIOTBI: cOcTaB U cTpoeHne. Ctpoenue HykineotnoB. Cocta
HykiaenHoBbIX kuciot (JJHK, PHK). Posib Hyk1enHOBBIX KHUCIOT B
YKU3HEEeSITEIbHOCTH OPTraHU3MOB.

[Ipon3BOICTBO OPraHUYECKUX BEUIECTB: MPOU3BOACTBO METAHOIIA,
nepepaboTka HeQTH. [TonuaTHIIEH KaK KPYMTHOTOHHAKHBIA POTYKT
XUMHUYECKOro npou3Bojactaa. [lpumenenue stunena. [lpouzBoacTso u

[IPUMEHEHNE Kay4uyKa U PE3HUHBI.




CHHTETHYECKHE U NCKYCCTBCHHBIE BOJIOKHA, UX CTPOCHHE, CBOMCTBA.
[IpakTHueckoe UCT0Ib30BaHNE BOJIOKOH. CUHTETUYECKHUE MJICHKU: U30JIALINS
U151 IPOBOJIOB, MEMOPAHBI JUIsl ONIPECHEHUS BOJbI, 3aIUTHbBIC IIJICHKH JUIs
aBTOMOOWMJIEH, MJIACTBIPH, XUPYPTrUYecKre NOB3KH. HoBbIE TeXHOIOTHI
NAJIBHEHIIETO COBEPIIECHCTBOBAHMS IOJIMMEPHBIX MATEPHAJIOB.

PoJib OpraHnuecKoil XMMUU B peIICHHH POOIIeM YHEPTeTHIECKOM
0€30I1aCHOCTH, B Pa3BUTUHM MEIMIIMHBI, CO3/JaHUM HOBBIX MaT€pPHAIOB, HOBBIX
MCTOYHUKOB SHEPIHHM (AJIbTEPHATUBHBIC MCTOYHUKHU SHEPTUN).

I[IpakTuyeckue 3aHATHSA

PeleHne MpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM 110 COCTABICHUIO
XMMHYECKHUX PEAKLIUH, OTPAKAIOIUX XUMUUYECKYI0 AKTUBHOCTh OPraHUYECKUX
COEIMHEHMH B pa3IU4HbIX cpesiax (IPUPOAHBIX, OMOJIOTMUYECKHUX,
TEXHOTCHHBIX ).

KonTponsHas pabora 3

CtpyKTypa 1 CBOIMCTBAa OPraHMYECKUX BEILECTB.

Paznen 5. Kunernueckue u TEPMOAUHAMHNYCCKHUEC 3aKOHOMCPHOCTH IIPOTCKAHUA XUMHUYCCKUX peaKI_II/Iﬁ

Tema 5.1 Kunernueckue u
TEPMOJIMHAMUYECKHE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIUi

Conep:xanue yueOHOro MaTepuaJia

Teoperuveckoe o0yueHue

Xumuueckue peakiuu. Kinaccudukarus XuMHUEeCKUX peakiyii: mo ¢ga3oBoMy
cocTaBy (TOMOT€HHbIE 1 FE€TEPOT€HHBIE), 10 HCIIOJIB30BAaHHIO KaTalu3aTropa
(KaTaJIMTUYECKUE U HEKATATUTUUECKHUE).

CKOpOCTb peakluu, e 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPO/IbI
pearupyromux BEUECTB, KOHIEHTPALMU PEarnpyrONIUX BEIIECTB,
Temnepatypsl (mpaBuwio Bant-I'odda), miomanm peakimoOHHON TOBEPXHOCTH,
HaJu4Ms Kartaausaropa. Ponp katann3aTopoB B IPUPOJE U IPOMBIIUIEHHOM
[IPOU3BOJICTBE.

DHeprus akTUBalUU. AKTUBUPOBAaHHBIN KoMIulekc. Katanu3aTopsl u kaTtanus.
Pojb KaTaau3aTopoB B IPUPOJAE U MPOMBIIITIEHHOM IIPOU3BOJICTBE.

Tema 5.2 TepmoanHaMHu4uecKre
3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUYECKHX peakuuil. PaBHoBecne
XUMHUYECKHUX PEaKIUN

Conep:xanue yueOHOro MmaTepuajia

Teoperuyeckoe o0yueHue

Knaccuukanus XuMHYECKUX PeakIMii: o TemIoBoMYy 3P QexTy
(3K30TEpMUYECKUE, FHAOTEPMUUYECKHUE), [T0 0OpaTUMOCTH (0OpaTuMBbIe U

HeoOpaTumble). TernoBeie 3P PEeKThl XUMHUUECKUX PEaKLIUH.

OK 01
OK 02
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Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTh peakiuii. XUMUIECKOe
PaBHOBECHE U €r0 CMEIIEHUE TIOJT ACHCTBUEM Pa3IMYHBIX ()aKTOPOB
(KOHIIEHTpAIlHs peareHTOB U MPOTYKTOB peaKklvu, 1aBJIeHIe, TeMIepaTypa)
TUTS1 CO3/IaHMSI ONITUMAJIBHBIX YCIOBHUHM MPOTEKAHUS XUMHUECKUX MTPOLIECCOB.
[TonsiTre 06 sHTaTBIIUU U SHTpOTMH. DHeprus [ uo66ca. 3akon ['ecca u
ciencTBUs U3 Hero. Poib cMerieHust paBHOBECHUS B TEXHOJIOTMUYECKUX
poreccax.

HpaRTn'{ecmle 3aHATHA

[Tpunnun Jle Hlarense. Bausaue paznuvabix GakTOPOB HA H3MEHEHHE
PAaBHOBECHSI XUMUUECKUX Peaklnii. 3aKOH JAEHCTBYIOLIMX MacC U KOHCTaHTa
XUMHUYECKOTr0 paBHOBeCHUs. PacueThl paBHOBECHBIX KOHIICHTPAIIH
pearupyrooInx BEIIEeCTB U MPOIYKTOB peakiuii. PacueTs! TemmoBoro a¢dexra
peakiuu. Perienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUIl Ha TPUMEHEHUE
npuniuna Jle-1llaTenbe 1 HaX0KAECHUS HATIPABICHUS CMEIICHUS
paBHOBECHS] XUMUYECKON peakIMK U aHalu3 (DaKTOPOB, BIUSIOMIUX HA
CMENICHUE XUMHYECKOTO PAaBHOBECHS.

KoHnTtponbHas padora 4

CKOpOCTb XHUMHYECKON p€aKiuu U XUMHUYCCKOC PaBHOBECHUC.

Paznen 6. JlucnepcHbie cuCTEMBI

Tema 6.1 JlucniepcHble CUCTEMBI U
(baxTOpBI KX YCTOWYMBOCTH

Conep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yuenune

J{ucniepcusbie cucteMbl. Komnonaneie cucteMbl. ICTHHHBIE paCTBOPBI.
PacTBopenue kak Gusuko-xumudeckuit mporecc. PactBopsl. CiocoObt
[IPUTOTOBJIEHUS PACTBOPOB. PacTBOoprMoOcTh. MaccoBast 1011 pACTBOPEHHOIO
BemlecTBa. [IpeaenbHO 1onMycTUMbIE KOHIIEHTPALMU U UX UCIIOJIb30BaHUE B
OLIEHKE SKOJIOTMYECKON OE€30MaCHOCTH.

Krnaccudukanus quciepcHbIX cucTeM 1o coctaBy. CTpoeHue u pakTopsl
YCTOMYMBOCTH JUCIIEPCHBIX CHUCTeM. Pacrio3HaBaHne HCTUHHBIX PACTBOPOB,
KOJUIOMIHBIX PACTBOPOB U IpyOoaucHepCcHBIX cucTeM. CTpoeHHEe MUIIEILIBL.
PaccenBanue cBeTa mpu MPOX0XKACHUH CBETOBOTO MMyYKa Y€Pe3 ONMTHUECKH
HeoTHOpoAHYIO cpeny (dddekra Tunmans).

IIpakTHYecKHe 3aHATHA

Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

OK 01
OK 02
OK 07
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Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3alaHUN HA AUCIIEPCHBIE
CHCTEMBI, HCIIOJIb3YEMbIE B OBITOBOM M MMPOU3BOICTBEHHO 1€ TEILHOCTH
YeJIOBEKA, C MO3ULMH HKOJIOTMUECKOH 0e3011acHOCTH MOCIEeACTBUHN U
pPaMOTHBIX pEeIIEHUH Po0JIeEM, CBSI3aHHBIX C XMMHEH.

KonTposbnas padora 5

JlucniepcHble CUCTEMBI.

Pasnen 7. KauecTBeHHBIE peakiii OOHAPYKEHUS HEOPTaHUYECKUX U OPTraHUYECKUX BELIECTB

Tema 7.1. O6HapyxeHue OcHOBHOE cojlepKaHue OK 01
HECOPraHMYECKHUX KaTHOHOB M aHHOHOB |[IpakTHYeckne 3aHATHSA OK 02
KauecTBeHHBIE XHMHUYECKHE pEaKlUU, XapaKTepHble s OOHapyXKEeHHS]
HEOPraHUUYECKUX BEIIECTB (KATMOHOB M aHMOHOB). COCTaBIE€HHME YpaBHEHHM
peaknuii oOHapykeHuss katuoHoB |-VI rpynm u aHWOHOB, B T.4. B
MOJICKYJISIPHOM ¥ MOHHOHU (popMmax.
Peakuuu oOHapy>KeHUSI HEOPraHUYECKUX BEIIECTB B PEAbHBIX 00bEKTaxX
OKPYKAIOIIEH Cpebl.
Tema 7.2. O6Hapyxenue oprannyeckux (OCHOBHOE coep:KaHue OK 01
BEIIECTB OTHEILHBIX KJIACCOB C I[IpakTu4eckue 3aHATUSA OK 02
MCII0JIb30BAHUEM Ka4CCTBCHHBIX KadecTBeHHBIE XUMUYECKHE PEAKIINH, XapaKTePHBIE JIJIsi OOHAPYKEHHS
peaKHI/Iﬁ OTACIbHBIX KJIACCOB OPraHHUYCCKHUX COCIUHEHUN: (1)CHOJ'IOB, aJILJICTUJIOB,
Kpaxmaja, YKCYCHOW KHCIIOTbI, aMUHOKHCIIOT | JIp.
Jlenatypanus GelKOB IPU HATPEBAHUH, [IBETHBIE PEAKI[UU OEIKOB.
CocrapneHre KaueCTBEHHBIX pPeaKIuii OOHAPYKEHUSI OPTraHUYECKUX
COEJIMHEHMI OTJENbHBIX KIACCOB.
IIpogheccuonanvro-opueHmuposanHoe cooepircanue (cooepircarue NPUKIA0H020 MOOYIs)
Paznen 8. Xumust B ObITY ¥ MPOM3BOACTBEHHOM JCATEIIEHOCTH YEIOBEKA
Tema 8.1. Xumus B ObITY U OcHoBHOe coep:kaHue OK 01
[MPOU3BOJICTBEHHOM AESATEIBHOCTH Teoperudeckoe o0yueHue OK 02
ueI0BEKa DKOJIOrHYecKas 6e30MaCHOCTh MOCIIEACTBUI OBITOBOM U IPOM3BOICTBEHHOM OK 04
NesITeIbHOCTH YEJIOBEKa, CBSA3aHHAs ¢ TIepepaboTKOM BEIIeCTB; TOUCK U OK 07
aHAIN3 XUMUYECKON MH(GOPMAIIHU U3 PA3TUYHBIX UCTOYHUKOB (Hay4yHas 1 JATK 1.4

yueOHO-Hay4yHas JUTeparypa, CpeicTBa MacCOBOM MH(OpMAIINH, CETh
WNHTepHeT u apyrue).

Keticol (¢ yueToMm Oyayiueit npodeccuoHanbHOM AesITeIbHOCTH) Ha aHATTU3
nH(OpMAaLIUK O TPOU3BOJCTBEHHON J1€ATEIbHOCTH YeJIOBEKa, CBA3aHHOM ¢
nepepadoTKOM U MOTyYeHHUEM BEIECTB, a TAKXKe ¢ HIKOJIOTHIECKOM
0€30aCHOCTHIO.

I[IpakTuyeckue 3aHATHA

3amuTa keiica: [IpencraBnenue pe3ynpTaToB pelieHns KeHcoB (BBICTYIUICHHUE C
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|Hpe3eHTauHeI71)

Paznen 9.1. MccnenoBanue 1 XUMUYECKHI aHATN3 00BEKTOB Onochepsl

Tema 9.1.1. OcHOBBI Ta00OpaTOPHOI
[PaKTUKU B IPOGECCHOHATBHBIX
nmabopaTopHsix

OcHoBHoOe cofepkaHue

HpaRTn'{ecmle 3aHATHA

BbInoHeHHe TUIIOBBIX PAcUYeTOB MO TEMATHUKE IKCIIEPHUMEHTA (BBIXOT
MPOAYKTa PEaKIK, Macca HaBECKH, 00bEM PACTBOPUTEIIS ).

O06paboTka JaHHBIX, AHAIMU3 U OLIEHKA MX JIOCTOBEPHOCTH (BBIYHCIICHUE
CpEeIHEero 3HA4YCHUS SKCIIEPUMEHTAIBHBIX JJAHHBIX, [IOTPEITHOCTH).
[IpencraBnenue pe3ynbTaTOB SKCIIEPUMEHTA B pa3InyHoi (opme (Tabimia,
rpaduk, OTYET, JOKJIAJI, IPE3CHTAIINS).

OK 01
JIIK 1.4

Tema 9.1.2. Xumudeckuit anamus mpoo
BO/JIbI

OcHoBHOe cofepkaHue

Teopernyeckoe o0yuenue

Knaccudukanus mpoO BoJbI IO BUAY ¥ HA3HAYCHUIO, HCXOS U3 ee
XUMHYECKOro coctaBa. OpraHojenTuueckrue CBOMCTBRA (3amax, Ipo3payHoCTh,
[IBETHOCTH, MyTHOCTB) BO/IbI. KHCIIOTHOCTH 1 1mIe109HOCTh BOAbIL. pH cpenbl u
METO/IBI €€ orpeesieHus. JKecTKOCTh BOJbI M METO/IbI €€ OTPE/ICIICHUS.
CymHOCTh MEeTO]a TUTPOBAHUS.

Buib1 )KeCcTKOCTH BOJIBI (BpEMEHHAS U OCTOsIHHAST ). JKeCTKOCTh BOJIbI KaK
MPUYMHA BBINIAJACHUS OCAIKOB HIIM 00pa30BaHUS CONCOTIOKECHHA, MMEIOIITHX
MECTO B OBITY U Ha IPOU3BOJICTBE.

CocraB coJeid, BBI3BIBAIOIINX JKECTKOCTH BOJBI. XUMHUYECKHE TPOIIECCHI,
YCTPAHSIOLINE KECTKOCTh BOABI. Y PAaBHEHUSI XUMHUECKUX PEeaKLni,
WLTIOCTPUPYIOIINX MTPOIECCHI, TPOUCXOISIINE TIPU YCTPAHESHHN KECTKOCTH.
YcTpaHeHne BpeMEHHOM AKeCTKOCTH OBITOBBIMU M XUMHUUYECKHUMH CIIOCO0aMH.
Crioco0Obl yCTpaHEeHHS TTOCTOSTHHOM YKECTKOCTH.

HpaKanecmle 3aHATHUA

CriocoObl BhIpayKE€HUS! KOHIIEHTPALMK pacTBOPOB: MaccoBas A0
PaCTBOPEHHOTO BELIECTBA, MOJIIPHAs M MOJISUIbHAs KOHLEHTpauuu. Turp
pacTtBopa. PelieHue npakTHKo-OpueHTUPOBAHHBIX TEOPETUYECKUX 3a/1aHUN Ha
pacueT KOHLIEHTPALHil 3arpsI3HAIOINX BELECTB U UX CPAaBHEHUE C IPEJEIBHO
nonyctuMbiMu KoHIIeHTpauusimu (ITIK).

OK 01
OK 02
OK 07
JIIK 1.4

Tema 9.1.3. Xumuueckuili KOHTPOIIb
KayecTBa MPOJAYKTOB MUTAHUS

OcHoBHOE coJep:RaHue

TeopeTrnyeckoe o0yuenune

KauecTBEeHHBINI XMMUUECKHUN COCTaB ITPOLYKTOB NUTaHus. BemecTsa,
banbcupuIUpyronMe NpOAYKThI IUTAHUS, U BELIECTBA, 3arPSI3HAIOLINE
[IPOAYKTHI NUTaHUS. OnpeesieHne 3arpsA3HA0IIMX XUMUYECKUX BELIECTB B
MPOYKTAX NUTAHUs, ONPEEICHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE

OK 01

OK 02

OK 07
JTIK 1.4
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IIPOAYKTOB ITUTAHUA.

I[IpakTuyeckue 3aHATHSA

OpraHI/I‘leCKI/Ie H HCOPraHNMYCCKUE BCIICCTBA, BXOAAIIHUE B COCTAaB ITPOAYKTOB

nutanust. OnpeneneHue cocraBa 0101 Ha COAEPKAHUE MAKpO U
MHUKPO3JIEMEHTOB. M3ydeHne npeanokeHHbIX IpenojaBareieM 010 Ha
[IpEAMET XUMHYECKOT0 COCTaBa, OIPEIEICHUE JOJIEeH OT CYTOYHONM HOPMBI
MaKpO 1 MUKpPO3JIEMEHTOB B YKa3aHHOM OJoie.

PelreHne npakTKO-OPUEHTUPOBAHHBIX 3a/1a4 110 KYJIMHAPHOU TEMAaTHKE
pa3IMYHbIX TUIIOB.

Tema 9.1.4. Xumudeckuii aHainu3 mpoo
[MOYBBI

OcHoBHOe cofepkaHue

TeopeTrnyeckoe o0yuenune

Knaccugukanus mous mo BUAy U Ha3HAYCHHIO, UCXO/IS U3 XUMUYECKOTO
cocraBa. VnenTudukarysi mpoObl HOYBHI [0 €€ XMMUYECKOMY COCTaBY,
OIKMCaHKNE BO3MOXXHOCTEH ee MPUMEHEHUSI.

TpeboBaHust K KauecTBY MOYBBI Pa3IMYHOr0 HazHaueHus. Onucanue
0COOEHHOCTEH UCIIOJIb30BAaHUS MIOYB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI
YIYYIIeHUS KauecTBA IMOYB B 3aBUCHMOCTH OT Ha3HAYCHUSI.

O061acTH UCII0JIB30BAHUSI OPTAHUYECKUX YIO0OPEHUN B 3aBUCUMOCTH OT
KayecTBEHHOIo cocTaBa. Onucanue OpraHuueckux y1o0peHuit u ux
PUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.

HpaKanecmle 3aHATHUA

O6mactu Ha3HaYeHUs (MPUMEHEHUS ) IOYBBI, UCXO/Is1 U3 KAYECTBEHHOTO U
KOJIMYECTBEHHOTO COCTaBa. AHAIN3 HOPMATUBHOM IOKYMEHTALIUH.

Posp HeOpraHM4ecKux BEIIECTB B KAYECTBE MUHEPAIBHBIX yI0OpEHUIH,
YIIyUIIUTENIEeN MOYBBI.

CocraB MUHEpaIBHBIX YI00PEHUI U UX TPUMEHEHHE B 3aBUCUMOCTH OT
COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH

OK 01

OK 02

OK 07
JTIK 1.4

Tema 9.1.5. UccaenoBanme 00bEKTOB
ouocdepsl

OcHOBHOE cofepKaHue

TeopeTquCKoe oﬁyqelme

Y4eOHO-HCcCIe10BaTeNbCKUN IPOEKT B 00IaCTH MCCIIEI0BaHUS 00BEKTOB
ouocdepsl. O630p TeM y4eOHO-UCCIIEIOBATENECKUX MMPOEKTOB. AJITOPUTM
BBINOJIHEHUS MTpoekTa. OrnpeneneHue npodiemMsl Ucciae10BaHus. MeTo bl
MMOKCKa, aHaJIn3a U 00padoTKH MH(GOPMALIUU O TPOEKTE B PA3INUHBIX
MCTOYHUKAX.

IIpakTHYecKHe 3aHATHA

O60cHOBaHNE aKTyaJIbHOCTH BbIOpaHHOM TeMbl. BbIsiBleHnE TPOOIeMBI
uccnenoBanus. BeiOop 00beKTOB 1 MeTO10B HcciaenoBanus. [loctanoBka

OK 01
OK 02
OK 04
OK 07
JUIK 1.4
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Leneil u 3aaa4 uccnenoBanus. OnpeseneHue NpoayKTa UCCae0BaHus.
OHpe;[eneHHe 9TAIlOB U COCTABJICHUC I1JIaHA UCCJICAOBAaHH .

3amuTa npoekra: [IpencraBienue pe3yabTaToB BBHIIOTHEHUS YUeOHO-
MCCIIE0BATENIbCKUX MPOEKTOB (BBICTYIJICHHE C TPE3CHTALIUEH ).

CaMmocrosiTe1bHasi padoTa: IOAr0TOBKA K y4eOHO-HUCCIIEJ0BATEILCKOMY 1
npoekTy ( K BBICTYIUICHHIO C IPE3CHTAINCH )
CamocrosiTeibHas padoTa 4
IIpomexyTouHas aTTecTanus (IK3aMeH)
Bcero| 144
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3. YCJIOBHUSI PEAJTU3ALIMU OBLLIEOBPA3OBATEJLHOM
TUCHMILTAHBI

3.1 MaTtepuaJibHO-TeXHHYECKOe o0ecneueHue, Heo0XoAumMoe JIs
oCylIecTBJICHUs] 00pa30BaTeIbHOIO NPoLecca 10 JUCIUILIHHE

Jlyis peanu3ayl IporpaMMBbl TIPEYCMOTPEHBI CICAYIOIINE CIIeaTbHBIE
MTOMETIICHHUS:

Yuebnas ayoumopus (kabumem ecmecmeeHHO-HAYYHBIX OUCYUNIUH) IS
MPOBENCHMUSI 3aHATHNA BCEX BHJOB, NPEIYCMOTPEHHBIX 00pa30BaTEIHLHOU
porpaMMoOi, B TOM 4YHCJIE TPYNIOBBIX W WHIWBHAYAIBHBIX KOHCYJIbTAITUH,
TEKYIIEro KOHTPOJIS U IPOMEKYyTOUHOM aTTeCTAINH.

OcHogHnoe  obopyoosanue:  TIOCAIOYHBIE  MeCTa TO  KOJHUYECTBY
oOyyaroruxcs, pabodee MeCTO MpemnojiaBaresis, yueOHas J0ocKa

Texnuueckue cpedcmea oOyuenus; KOMIBIOTEP, MPOEKTOP, IKpaH

[TomenieHue 17151 CAMOCTOATEIBHONU PAOOTHI:

bubruomeka ¢ wumanohvivm 3a10Mm: ONOIUOTEUHBINA (HOHA.

OcHogHoe 060opyoosaHue: CTIEIMAIM3UPOBAHHAS U yueOHas MeOenb, pabouee
MecTo Oubnmorekaps, KommbioTep, MDY, OubmuoTeyHasi CTOMKa, CTEIIaXH,
CTeH/1bl, OMOIMOTEUHBIN (POH/, TITA3MEHHAs MTAHEIb, KAPTUHBI, IOPTPETHI.

Texnuueckue cpedcmea 0OyueHusi: TIEPCOHATbHBIE KOMIBIOTEPHI (6 IIT.) C
BO3MOXKHOCTBIO MOJKITIOYEHUS] K MH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH
«UHTepHer» u oOecredeHHEeM JOCTyna B D3JEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTEIbLHYIO CPEy.

AKaI[eMHﬂ 06ecnequa H€06XOI[HMI>IM KOMIIJICKTOM JIMOCH3UMOHHOTO U
CBOOOJIHO PaCIpOCTPAaHSIEMOI0 IPOTPAMMHOTO OOECIIeYCHUs, B TOM YHCIIE
OTEYECTBEHHOI'0 IPOM3BOACTBA. s peanu3anuv IPOTrpaMMBbl MPEIYyCMOTPEHO
CleyIolee JIMIIEH3UOHHOE W CBOOOJHO pacrpocTpaHseMoe MpOorpaMMHOE
066CHC‘1€HI/IC, B TOM YHCJIC OTCYCCTBCHHOI'O IIPOMU3BOJACTBA:

o KopnopatuBnas uapopmanuonnas cuctema «KHUC» ACY V3
«Universys WS 5».

Ilaxem oghucHvix npoepamm Ha KoMnbIOMepwL:

o Microsoft Office 2007, 2010, 2016 (Word, Excel, Access, PowerPoint)

o Kaspersky Endpoint Security mis 6usneca Cranmapthbiidi 500-999
Node 1 year Educational Renewal License»

Oobnoesnsiemvie qu)OpMal/ﬂ/tOHHble CnpaeovHble cucmemaol.

o NudopmanmonHo-npaBoBas  cucrema  «lapan». —  URL:
http://www.garant.ru



http://www.garant.ru/

3.2. UndopmannoHHoe odecrieyeHHne peau3alii NporpaMmbl

Jlyis peanuzaiyy mporpaMMbl UCIIONIB3YETCS AIEKTPOHHAsT HHPOPMAIIMOHHO-
oOpa3zoBaTenpHas cpefa ¢ MPeJoCTaBIeHHUEM MpaBa OJHOBPEMEHHOIO JOCTyMa He
MeHee 25 POIIEHTOB 00yJarouXxcst K MUGPOBOH (JIEKTPOHHO ) OMOIHOTEKE.

DnekmponHvle 06pazo8ameibHvle pecypcol.

e  DbC «YHuBepcurerckas oubnnoreka OHialHy;

e  OBC «Opaiity;

e KopnoparuBnas wuHpopmanuonHas cuctema «KHUC» ACY V3
«Universys WS 5».

3.2.1 OcHOBHBbIE TeYaTHbIE U YJIEKTPOHHbIE U3AHUS

1. Xumus : y4eOHUK ISl cpeiHero npodecCuoHalIbHOro 00pa3zoBaHus /
1O. A. JlebGenes, I'. H. ®anee, A. M. I'ony6es, B. H. IllaroBan ; mox oOmieit
penakuueii I'. H. ®aneeBa. — 2-e uzn., nepepad. u non. — Mocksa : 3gaTenbcTBo
FOpaiit, 2023. — 431 c. [DnekTpoHnHsbIil pecypc] / OOpa3oBarenbHas miatdopma
FOpaiir [caiiT]. — URL.: https://urait.ru/bcode/513073

2. AnbuHorenona, M. B. Xumus : yueOHUK U TMPAKTUKYM JJISI CPETHETO
npodeccuoHanbHoro  obpaszoanus /  U. B. AndunorenoBa, A. B. ba0Okos,
B. A. IlonkoB. — 2-¢ u3a., ucnp. u gon. — Mocksa : M3gatensctBo FOpaiiT,

2023. — 291 c. [OnexTponnsiii pecypc] // Ob6pa3zoBarensHas miatdopma KOpait
[catit]. — URL.: https://urait.ru/bcode/513807

3. Kitoes, M. B. Opranuueckast Xumus : ydeOHOE OCOOME 1JIs CPETHETO
npodeccuonansHoro oopazosanus / M. B. Kimroes, M. I'. AOxynnaeB. — Mockaa :
NznarensctBo FOpaiit, 2023. — 231 c. [DnektponHsIil pecypc] // O6pa3oBatenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520093

4, AHanmuTH4ecKkas XuMHUA © ydeOHOe TOocoOMe HJisi CPEIHEro
poheCCHOHAIBHOTO obpazoBaHus / A. 1. AnapHes, I'. K. JIynenko,
T. II. AnekcannpoBa, A. A. KazakoBa. — 2-e u3f., ucnp. u jgon. — Mocksa :

WznarensctBo FOpaiit, 2023. — 107 c¢. [Dnexkrponnsiii pecypc] // OOpa3oBarenbHas
rardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514564

3.2.2 JlonoaHUTEIbHbIE HCTOUYHUKH

1. [IlepOaxos, B. B. O0mas xumus. COOpHUK 3aj1a4 : yueOHOe TmocoOue
i cpeaHero  mpodeccuoHanrbHOrO  0OpasoBanus / B. B. Illep6axos,
H. H. bap6oruna, K. K. Bnacenko. — 2-e uza., nepepab. u gon. — Mockga :

WznarensctBo FOpaiit, 2023. — 139 c. [Dnekrponnsiii pecype] // OOpa3oBarenbHas
mwiatdopma FOpaiit [catit]. — URL: https://urait.ru/bcode/516795

2. AmnapueB, A. W. OOmas xumua. COOpHHUK 3aJaHUil C HpUMEpamMu
pelreHui ;| ydyeOHoe mocoOue s cperHero npodecCuoHaIbLHOro o0pa3oBaHus /
A. WU. Anapues, JI. 1. Aponnna. — 2-e u3a., ucnp. u aomn. — MockBsa :



https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/520093
https://urait.ru/bcode/514564
https://urait.ru/bcode/516795

WznarensctBo FOpaiit, 2023. — 127 c. [DnextponHslii pecypce] // O6pazoBaTenbHast
wiatgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/514556

3. Mockga, B. B. Oprannueckas xumus: 6a30BbI€ IPUHIIUIIBI | y9e0HOE
nocobue s cpeaHero npodeccronanpHoro oopazosanus / B. B. MockBa. — 2-¢
u3g. — Mocksa : M3narenbctBo FOpaiit, 2023. — 143 c. [DnektponHsIit pecype] //

OOpazoBaTenbHas miatgpopma Opaiit [caiT]. —
URL: https://urait.ru/bcode/515525

4. Xumus.  3agayHUK  :  y4yeOHoe  mocoOue A CPEIHEro
npodeccuonansHoro ooOpazoBanus / 0. A. Jlebenme [u ap.] ; mox oOmieit
penakuuenn I'. H. ®aneeBa. — MockBa : WznmarensctBo FOpaiit, 2023. —

236 c. [DnexTponnslit pecypc] // O6paszoBarensHas miargopma FOpaitT [caliT]. —
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOBPA3OBATEJBHOM JUCIHUTILINHBI

KoHnTpoib m omeHka pe3ylbTaToB OCBOEHUA 001e00pa3oBaTenbHON
JUCHMIUIMHBI PACKPBIBAIOTCA Yepe3 AUCLUITIMHAPHBIE PE3yJIbTaThl, HAIIPaBJICHHbIE
Ha (opMHpOBaHUE OOIMUX M MPO(EeCCHOHATBHBIX KOMIIETEHIIMNA MO pasjaeiiaM u
TEeMaM COJIEpKaHusl y4eOHOTro MaTepuasa.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oneHoYHbIX
KOMIIeTEeHI[ U MeponpusTHii

OK 01. Bei6upats crioco0st 1.1,1.2,2.1,2.2,3.1,3.3, | ycTHBIi onpoc

PCLICHIA 3ajat 4.1-43,5.1,5.2,6.1,6.2, | acce, noknanasl, pepepaTs
npodeccnoHanbHOMI

NeSTeNbHOCTH 7.2,8.1,9.1.1,9.1.2, OLIEHKA COCTABJICHHBIX
NPUMEHUTENBHO K pazanunbiM | 9.1.3,9.1.4,9.1.5 IPe3eHTalMH 10 TeEMaM
KOHTEKCTaM paszena

OLleHKa paboThI ¢ KapTaMH
aTiaca MHUpa, 3aI0JTHEHUE
KOHTYPHBIX KapT
KOHTpOJIbHAs paboTa

OLIEHKA CAMOCTOSITETIHLHO
BBITTOJTHEHHBIX 3aJJaHUN

Qg QepeHIIMPOBaHHBIA 3a4eT
MIPOBOJUTCS B JOpPME YCTHOTO
OTBETa U TECTUPOBAHUS



https://urait.ru/bcode/514556
https://urait.ru/bcode/515525
https://urait.ru/bcode/513091
https://urait.ru/bcode/513541

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE CPEACTBA
MOUCKa, aHAIHM3a
MHTEpHpeTanuy HHPOpMaIu,
nH(pOPMAaIMOHHbIE
TEXHOJIOTUH BBITIOTHEHUS
npodeccnoHaTBEHOM
JESATeIbHOCTH

1.2,3.1,3.2,3.3,4.2,43,
51,52,6.1,7.1,7.2,8.1,
9.12,913,9.14,9.15

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/1e

8.1,9.15

OK 07. ConencTBOBaThH
COXPaHEHHUIO OKPYIKaIOIIeH
Cpellbl, pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
H3MEHEHHUHU KIUMaTa,
MIPUHITUTIBI OEPEHKITHBOTO
MPOMU3BOICTBA, YP(HEKTHUBHO
JICWCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUsAX

6.1,8.1,9.1.2,9.1.3,
9.14,9.15

AIIK 1.4 Beimonusate
CaHUTapHO-
AIUIEMUOJIOTUYECKHE
TpeOOBaHUS K
IIPEI0CTABIICHUIO
TOCTUHUYHBIX YCIYT

8.1,9.1.1,9.1.2,9.1.3,
9.14,9.15
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