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PA3PABOTYMUK:

AmocoBa FOnus BanepbeBHa, npenonaBatens KPY Kotnacckoro ¢uimmana ®I'bOY BO «I'YMPO
umenu aamupaina C.0. MakapoBa»

Pabouas mnporpamma oOmeoOpa3oBarenbHoro ydeOHoro mnpeamera bVYIL.04  Xumus
pa3zpaboraHa B cootBercTBUU ¢ DenepansbHbIM TOCYJAapCTBEHHBIM 00pa30oBaTENbHBIM CTaHIAPTOM
COO, yrBepxaennsM [Tpukazom MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit denepanun ot
17.05.2012 Ne 413 c¢ wu3MeHeHMsIMM U JonojgHeHusMH, DenepanbHbIM TroCyAapCTBEHHBIM
00pa30BaTeNbHBIM CTAaHAAPTOM CPEJHEro NpPOQPecCHOHATBHOIO 00pa3oBaHUs, YTBEP)KICHHBIM
npukazoM MunucrtepctBa npocsemenusi Poccuiickoit @enepamuu ot 2 nexkadbps 2020 r. N 691, no
cneunanbHocTh 26.02.03 CynoBosaeHue, npumMepHoi paboueil mporpammoit 001ieodpa3oBaTenbHOM
JTUCIUIUIMHBI ISl TpoecCHOHANBbHBIX 00pa3oBaTeNbHbIX opranu3anuii u [lonoxenrnem 06 OCHOBHOM
00pa3oBaTeNbHON MporpaMmme — MporpaMMe MoJArOTOBKH CrenuanucToB cpeanero 3seHa (IIpukaz Ne
1034 ot 31.08.2021r.), ¢ yuérom Crparterum pa3BuTus BocnuTanus B Poccuiickoii denepanun Ha
nepuon 1o 2025 rona.
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1. OBIIASA XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbBHOT'O YYEBHOI'O IPEJIMETA
«BYIL.04 XUMMUS»

1.1. Mecto Yy4eOHOro mpeaIMeTa B CTPYKTYpe OCHOBHOW TpodeccHOHATbHOI
00pa3oBaTeIbHON MPOrpaMMbl

O6meo6pa3oBatenbHblii  yueOHbI npeaMer «bYIL.04 Xumwus» sBiseTcs 00s3aTeabHOMN
4acThl0 001Ie00pa3oBaTENBLHOrO IHKIA oOpa3oBarenbHO mporpamMbl CIIO B COOTBETCTBHM C
®I'OC CIIO no cnennanbHocTH 26.02.03 CynoBoxaeHue.

1.2. Ileu ¥ iIaHUpPYeMble pe3y/IbTaThl 0CBOEHHUSI y4eOHOI0 mpemMera:
1.2.1. Henu u 3axa4m y4eOHOro npeamera

Conepsxanue mporpammbl 001eo0pazoBaTenbHOro yueobnoro mpeamera «bYIL.04 Xumus»
HAIPAaBIEHO Ha JOCTH)KEHUE PEe3yJIbTaTOB €€ M3y4eHHUs B COOTBEeTCTBUU ¢ TpeboBaHusiMu PI'OC
COO c¢ yuerom npodeccronabHoi HanpaBieHHocTrn @PI'OC CITO u neneit u 3aay:

- (dopmupoBaHue Yy O0OyYarOIMXCA NPEICTABICHUS O XHUMHYECKOHW COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI MPHHATUS pEIICHWH B JKU3HEHHBIX W
MIPOU3BOJICTBEHHBIX CUTYAIIHMIX, OTBETCTBEHHOTO MOBEJCHUS B IIPUPOJHON Cpee.

3anauu:

- copmupoBaTh MOHMMAaHHWE 3aKOHOMEPHOCTEH MNPOTEKaHHS XUMUYECKUX IPOLECCOB U
ABJICHUM B OKpYKalOIIEW cpelne, LEJIOCTHOM HAay4HOM KapTUHBI MHpA, B3aUMOCBI3H W
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHS COCTaBIATH (POPMYJIBI HEOPTaHMYECKMX U OPTraHMYECKHX BEIIECTB,
YpaBHEHUS XHMHUYECKUX pEaKUud, OOBSICHATh UX CMBICT, WHTEPIPETUPOBATh PE3YNIbTATHI
XUMHYECKHX IKCTIEPUMEHTOB,

- chopMHUpOBaTh HABBIKM MPOBEJICHUS MPOCTEHIINX XMMHUYECKUX 3SKCIEPUMEHTAIbHBIX
UCCJIEIOBaHUM C COOIIOZACHMEM MpaBUil OE30MacCHOrO OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
o0opynoBaHuEeM;

- Pa3BUTh YMEHHs HCIIOJNB30BaTh WHPOPMAIHMIO XHMHUYECKOTO XapakTepa W3 pa3ImyHbIX
UCTOYHUKOB,;

- copMHpOBATh YMEHUS MPOTHO3UPOBATH MOCIEACTBHS CBOCH JESITEIHPHOCTH U XMMHUYECKUX
HOPUPOHBIX, OBITOBBIX U POU3BOJICTBEHHBIX MPOLIECCOB;

- c(hopMHUpPOBaTh MOHUMAaHNE 3HAYUMOCTH JIOCTH)KEHUH XUMUYECKON HayKN M TEXHOJIOTHH JUIs
pa3BUTHSI COLMAIBHOM U IPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJIbTAThl OCBOCHHSI 00Ie00pa30BaTeIbLHOr0 y4eOHOro mpeaMera B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Ocoboe 3HaueHue yueOHbIi mpeamer umeet npu Gopmuposanuu u pa3surun OK u [1K
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B wactu Tpyn0BOro BOCIUTaHMUS:

- TOTOBHOCTh K TPYIY, OCO3HAaHWE LIEHHOCTH MacTepCTBa,
TPYIOIO0ue;

- TOTOBHOCTh K aKTUBHOH JIEATEIHLHOCTH TEXHOJIOTHUECKON
u coLMaIbHON HaIpPaBIEHHOCTH, CIIOCOOHOCTh
WHUIAMPOBATh,  IUIAHHUPOBATH M CAMOCTOSITENILHO
BBITMIOJHSATH TaKyIO JESTEIbHOCTD;

- HWHTEpeC K pa3nuuHbIM cdepam MpodhecCHOHATEHON
JESITEIbHOCTH.

OBnanenue YHUBEpPCATbHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENFHO (HOPMYIHUPOBATh U AKTYAIU3UPOBATH
npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUISL CpaBHEHUSI, Ki1accuuKauu U 00001eHHS;

- ONpeNeNsITh IeNu ACSITeIbHOCTH, 3aaBaTh MapaMeTphl U
KPUTEPHUU UX JIOCTHIKCHUS;

- BBIABISATh 3aKOHOMEPHOCTH U
paccMaTpUBAEMBbIX SBIICHHSX;

- BHOCUTh KOPPEKTHUBBHI B JESATEIBHOCTh, OIEHUBATh
COOTBETCTBHE pE3yJNbTATOB IIENISIM, OIEHUBATH PHCKH
MOCIIEACTBHUM JIEATENHHOCTH;

- pa3BHBaTh KPEATHBHOE MBIINUICHHEC TIPH PEIICHUU
YKU3HEHHBIX TIPOOIIeM,;

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIQJCTh HAaBbIKAMHU Y4eOHO-HCCIEIOBATEIbCKON U
INPOEKTHON  NeATeIbHOCTH, HaBBIKAMHU  pa3pelleHust

y4eOHBIMU

IpOTUBOPCUUA B

- BIAJIETh CUCTEMON XMMHYECKHMX 3HAHUI, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolue MOHATUSA (XUMUYECKUI D3JIEMEHT, aTOM,
ANEKTPOHHAS 000JI0UKa aTOMa, S-, P-, 0-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, UOH, MoOJIEKY1a, BaJICHTHOCTb,
INEKTPOOTPHULATEIBHOCTD, CTEHNEHb OKHUCICHUS, XMUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbEM, YIiIepOaHbIN
CKeJeT, (YHKUMOHalbHas TIpyIIa, paaukal, H30MepHus,
U30MEPbI, TOMOJOTHYECKHI psAJ, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/- W a30TCOJeprKalllue COEAMHEHUs, OHOJIOTMYECKU
aKTUBHbBIE BellecTBa (YIJ€BOAbI, KHUpbI, O€IKH), MOHOMED,
NOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIE
COEIMHEHUS, KPHUCTAJUIMYECKAsi PEIIeTKa, TUIbl XUMHUYECKHX
peaxkuuin (OKMCIIUTENIBHO-BOCCTAHOBUTEIIBHEIE, 9K30-U
SHJOTEPMUUYECKHE, PEaKIM HOHHOTO OOMEHAa), pacTBOp,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHI, JNEKTPOJINTUYECKAS
JUCCOLMAIUs,  OKHUCIUTENb, BOCCTAHOBHUTENb,  CKOpPOCTb
XUMHYECKON pEaKluu, XMMHUYECKOE PaBHOBECUE), TEOPHUH H
3aKOHBI  (TE€OpUST XHMHUYECKOTO CTPOEHHUS OPraHUYECKUX
BemiectB  A.M.BytnepoBa, Teopusi  AJIEKTPOJIUTUYECKOU
auccounanuu, nepuoauyeckuii 3akon .M. Menneneesa, 3akoH
COXPAaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK
XUMUHU, (AKTOJOTUYECKUE CBEIEHUS O CBOWMCTBaX, COCTaBe,
MOJy4YeHUH M 0€30MaCHOM  HCIOJb30BaHUM  Ba)KHEHIINX
HEOPraHMYECKUX U OpPraHWYecKUX BEHIeCTB B OBITY H
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- YMETb BBIABIATH XAapAKTCPHBIC IPU3HAKA M B3aUMOCBS3b
W3Y4YEHHBIX NOHATUH, NMPUMEHATh COOTBETCTBYIOIIME IOHSATHSA
IIPM ONHUCAaHUM CTPOEHUS U CBOWCTB HEOPraHWYECKUX W




npo0Jem;

- BBISBIIITh  NPUYMHHO-CIICACTBEHHBIC  CBSI3U U
AKTYAJIM3UPOBATH 3aaavy, BbBIABHUT'AaTh THUIIOTEC3Y €c
pelIeHHs, HAXOJWTh AapPTYMEHTHI JIJIs JIOKa3aTelbCTBa

CBOMX YTBEpXKACHMH, 3aJaBaThb MapaMeTpbl M KpUTEpUU
peleHus;

- AHAaJIM3UPOBATh IIOJIYYCHHBIC B XOJC PCHICHUA 3aJadu
pe3yJbTaThl, KPUTUYECKH OLIEHUBATH HUX JOCTOBEPHOCTb,
IMPOrHO3NpOBaATh UBMCHCHHUEC B HOBBIX YCIIOBHUAX,

- YMETb IE€PEHOCUTb 3HAaHUA B II03HABATEIBHYIO U
IMPAKTUYCCKYIO obacTu KUBHECACATCIIBHOCTH,

- YMETb MHTETPUPOBAaTh 3HAHUSA M3 PA3HBIX IPEIMETHBIX
o0OJacTei;

- BBIJBUIAaTb HOBBIE MWJEHW, INpe/laraTb OPUTHHAJIbHbBIE
moAXoJbl U pCUHICHUA,

- CHOCOOHOCTh MX HCHOJB30BAHHS B IO3HABATEIBHOM MU
COLIMAIBHON MTPAKTHUKE

OpraHHu4YCCKUX BCIICCTB W HUX HpeBpameHHﬁ; BBIABJIISITH
B3aUMOCBSI3b ~ XMMHYECKMX 3HAHUH C  TOHATUSAMH U
IpCACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MIPCAMCETOB,

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMHUECKUX COCTUHCHUI
MEXKIYHAPOJHOTO COK3a TEOPETUUYECKON U MPUKIATHON XUMUH
¥ TpPUBUAIBHBIC HAa3BaHUs BAXXHEWIINX BEHICCTB (ITHJICH,
alleTWJIeH, THUIepuH, (eHon, ¢dopMambaerua, yKCycHas
KUCJIOTa, TJIMIWH, YrapHbId ra3, YIJICKUCIBIH Ta3, aMMHUAaK,
ramecHas HM3BECTb, HCramcHasd HU3BCECTb, IIMThEBAasA COAa U

JIPYTUX), COCTaBJISITh dbopMybl HEOPraHUYECKUX "
OpFaHI/I‘ICCKI/IX BCIICCTB, ypaBHeHI/IFI XUMHNYCCKUX peaKHI/If/'I,
OOBSCHATL WX  CMBICH,  TOJATBEPXKAATh  XapaKTepHBIC
XUMHUYCCKUC CBOfICTBa BCIICCTB COOTBCTCTByIOHII/IMI/I
SKCHEpPUMEHTAMU M 3alUCSIMU  YPaBHEHHM  XUMHUYECKUX
pEaKLHnii;

- yMeTb YCTaHaBJIMBATh I[PHUHAICKHOCTh  H3YyUYECHHBIX

HEOPraHWYECKUX M OPraHHYECKHX BEIIECTB K OINpPEICICHHBIM
KJIaccaM U IrpymiaM COeIMHEHUM, XapaKTepU30BaTh UX COCTAB U
BaOXKHEHIIIME CBOMCTBA; ONMPEAENATh BUIbl XUMUYECKUX CBS3EH
(koBasieHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOJHAsS), THUIIBI

KPUCTAJUTMYECKUX ~ PEIIETOK  BEIIECTB; KJIACCHU(PUIIUPOBATH
XMMHYECKHE PEaKLNH;
- chopMupoBaTh MIPEJCTaBICHUS: 0 XAMHYECKON

COCTaBIISIONIEH €CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJH
XUMHUHM B TIO3HAHUU SBJIEHUN NpUpPOnbI, B (HOPMHUPOBAHUU
MBIIIJICHUSI W KYJAbTYPhl JHYHOCTH, €€ (HYHKIHOHAIBHOU
T'paMOTHOCTH, HGO6XOJIHMOI>'I AJId pCHICHUA TPAaKTHYCCKUX 3a1a4
U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3II0OPOBBIO U IPUPOIHO Cpere;

- yMeTh TPOBOAMUTH PACUYETHl MO XUMHUYECKUM (opmynam u
YpaBHCHHUAM XUMHNYCCKHUX peaKHI/Iﬁ C HUCITOJIB30BAHUCM
(GU3NYECKUX  BENMYMH, XapaKTEepPU3YIOIIMX  BEIIeCTBa  C
KOJIMYECTBEHHON CTOPOHBI: MaccChl, 00bemMa (HOpMaJIbHbBIC
YCJIOBI/ISI) ra3oB, KOJIM4YeCTBa BCIICCTBA, HUCITIOJB30BATh




CUCTCMHBIC XWUMHWYCCKUC 3HAHUA I HNPHUHATHA pemeHMﬁ B
KOHKPETHBIX JKU3HCHHBIX CUTYyalUsAX, CBJA3aHHBIX C BEIICCTBAMU
" UX IMPUMCHCHHUEM

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeAcTBa  TOWCKA,
aHaim3a u
UHTEPIIPETAIAN
uHpopmanuu u
UH(POPMALIMOHHEIE
TEXHOJIOTHH JUIS
BBITIOJIHEHUS 33724
npodeccuoHanbHOM
JeSITeTbHOCTH

B ob0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:
- ¢cOPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U OOILIECTBEHHOU

IPAKTUKH,  OCHOBAaHHOIO  Ha  JHallore  KYJbTYp,
CHOCOOCTBYIOLIETO ~ OCO3HaHMIO  CBOEro  MecTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEPLICHCTBOBAHME SA3BIKOBOM M  UYUTATEJIbCKON

KYJbTYPbl KaK CPEJICTBA B3aUMOACHCTBUS MEXIY JIFOAbMHU
Y [I03HAHUs MUPA;

- OCO3HaHME LEHHOCTM  HAy4YHOM  JCATEIBHOCTH,
TOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO "
HCCJIE0BATENBCKYIO ACSATEIbHOCTh WHIAWBHIYAIBHO U B
rpyIIe.

OBnagenue YHUBEpCAIbHBIMHU y4eOHBIMU

MIO3HABATEJIbHBIMU ACHCTBUSIMMU:
B) paboTa ¢ uHpopmauei:

- BJaJAC€Tb HaBblIKaMH IIOJIY4YCHUA I/IH(I)OpMaI_II/II/I nus3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBbHO
OCYHICCTBJIATL  IIOUCK, aAHAJIN3, CUCTCMATHU3allUI0 U

UHTEPIIpETalMi0 UHDOPMALIUK PA3IUYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHUS;

- CO3/1aBaTh TEKCTbl B Pa3IMYHBIX (popmarax ¢ yderom
Ha3zHaueHUs MHPOPMAIIUK U 1IeJIeBON ayTUTOPUHU, BEIOUpast
ONTUMAJIBHYIO (POPMY IIPE/ICTABICHUS U BU3yaIU3aliy;

- OLIEHUBATh JJOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMAIHH,
€€ COOTBETCTBHUE IIPAaBOBBIM M MOPAIBHO-ITUYECKUM

HOpMawm;
- HCIONb30BaThb  CpeAcTBa  MHMOPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI B perieHnn

KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpraHU3allMOHHBIX

- YMETh IUIAHUPOBATh U BBIIOJIHATH XUMUUYECKUN HIKCIEPUMEHT
(mpeBpailleHUsT OpraHUYeCKUX BEIIECTB NIPU HarpeBaHUW,
MOJy4YeHUE STWJIEHA M U3YYEHHE €ro CBOMICTB, KauyeCTBEHHbIC
peakiu Ha ampJerHJbl, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHatypauus O€NKOB TpU HarpeBaHUU, IBETHBIC pPEaKIHH
OCJIKOB; TMPOBOAWTH PEAKIIMU HOHHOTO OOMEHA, OIpPEACIAThH
Cpeay BOIHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CyIb(haT-,
KapOOHAaT- W XJOPUI-aHHOHBI, Ha KAaTUOH aMMOHHS; pEIIaTh
SKCIIEpUMEHTaJbHbIE 3a7ayd 1o TemMaM 'Metamisl" u
"Hemetainbl") B COOTBETCTBUM C MpaBWIAMU TEXHUKHU
0e30MmacHOCTH MpU 00pallleHNH ¢ BEIIECTBAMU U JTaOOPaTOPHBIM
000pyIOBaHMEM; TMPEJACTABIATh PE3YyIbTaThl XMUMHYECKOTO
JKCIIepUMeHTa B (opMe 3alKicH YPaBHEHHI COOTBETCTBYIOLIUX

peakuuii u  (QopMynupoBaThb BBIBOJIBI Ha OCHOBE 3TUX
pE3yNbTAaTOB;
- YMeTh  AQHAJIM3UPOBaTh  XMMMUYECKYyI0  HH(pOpMALHIO,

MONTy4aeMyl) U3 Pa3HbIX HCTOYHHKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJAMH HAYYHOT'O MO3HAHUS BEILECTB
Hu XUMHAYECKUX  SABJICHUU (mabmroienue, W3MEpEHNE,
SKCIEPUMEHT, MOJEIUPOBAHNUE);

- YMETh TPOBOJUTH PACUEThl MO XUMHYECKUM (QopMyiaMm Hu
YpaBHEHUSIM XMMHUUYECKHX pEaKUHil C  HCIOJb30BaHUEM
(GU3UYECKUX  BEIMYWH, XapaKTEPHU3YIONIUX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMAalbHBIC
YCIIOBHsI) Ta30B, KOJWYECTBA BEIIECTBA;  HMCIOJIb30BATh
CUCTEMHBIE XMMHUYECKHE 3HAHUS i1 NPUHATHUS PELICHUN B
KOHKPETHBIX KU3HCHHBIX CUTYaIHsIX, CBI3aHHBIX C BEIIECTBAMHU
U UX IPUMEHEHUEM




3aa4 ¢ cOOM0ACHNEM TPeOOBaHUN HPrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TMIHEHBI, PECYypCOCOEPEeKeHH s, MPABOBBIX

u TUYECKUX HOPM, HOpM UHPOPMAITMOHHOK
0€30I1aCHOCTH;
- BIQJCTh HABBIKAMHU pACIO3HABAaHWS W  3alIUTHI

uH(popMalu, HHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH

OK 04.
OddexTuBHO
B3aMMO/ICHICTBOBATh
u paboratb B
KOJUICKTHUBE u
KOMaHjie

- TOTOBHOCTb K CAaMOpPa3BUTHUIO, CAMOCTOSATEIbHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIaJICHUE  HaBBIKAMU  y4e€OHO-HMCCIIEIOBATEIbCKOM,
MIPOEKTHOM M COLMATIbHOM ESTEIbHOCTH;

Osnanenue YHUBEPCAIbHBIMHU KOMMYHUKATHBHBIMHU
NENCTBUSIMU:

0) cCOBMECTHasl 1€ TEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON U
UHAUBUAYaJIbHON paboThI;

-  OpUHUMATh  LEJIW  COBMECTHOM  JESITENbHOCTH,
OpraHW30BBIBATh M KOOPJAWHUPOBATH JCHCTBUSA 1O €€
JOCTH>KEHHIO: COCTaBIIATh IUIaH ACHCTBUMN, pacnpenessiTh
poiM C y4eTOM MHEHUHW YYaCTHUKOB OOCYXIaTh
pe3yIbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBHUAX
peallbHOTO,  BHUPTYaJdbHOTO ¥ KOMOWMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYLIECTBJISITh TO3UTUBHOE CTPATETHUYECKOE MOBEJCHUE B

pPa3IMYHBIX  CHUTYalMsIX, MPOABISATH TBOPYECTBO U
BOOOpakeHUE, OBITh NHUITUATHBHBIM.

OsmageHne YHUBEPCAITbHBIMU pEryJISITABHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- NPUHUMATh MOTHUBBI U apryMeHTBl IPYTUX JIOJEH mpu
aHaJU3e Pe3yJbTaToOB EATEIbHOCTH;

- NpU3HaBaTh CBOE IpPaBO M IpaBO JPYIHX JIOAEH Ha
OIIINOKH;

- YMETh IUIAHUPOBATh U BBIIOJHATH XMMUUYECKUN HIKCIEPUMEHT
(mpeBpallleHusT OpPraHMYeCKHUX BEIIECTB IPH HarpeBaHHH,
[IOJlyYE€HUE STWJIEHA M U3YYEHUE €r0 CBOMICTB, KauyeCTBEHHbIE
peakuMM Ha aJbAerHAbl, KpaxMmajl, YKCYCHYIO KHCJIOTY;
JeHaTypanus OCNKOB TpPU HArpeBaHUM, I[BETHBIC PEAKIIMU
0€IKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OIpElelsiTh
Cpeay BOJHBIX PacCTBOPOB, KAUECTBEHHBIE PEAKIINU Ha CyIb(aT-,
KapOOHaT- M XJIOPUJ-aHWOHbBI, HAa KaTHMOH aMMOHMS;, peIIaTh
OKCTIEpPUMEHTAIbHBIE 33a/aud 1o TeMaMm "Mertamisl" U
"Hemerannbl") B COOTBETCTBUM C TPAaBWJIAMH  TEXHHUKH
0€30MMacHOCTH MpHU 00pallleHUH C BEIIECTBAMU U JJAOOPaTOPHBIM
00OpyJOBaHUEM; MPEICTABIATh PE3YyJbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alKcH YPaBHEHHH COOTBETCTBYIOLINX
peakuuii M (GOPMYNIHPOBaTH BBIBOJBI Ha OCHOBE 3THUX
pe3yJIbTaToB
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- Ppa3BUBAThb CIIOCOOHOCTh TOHUMATH MHUp C TNIO3UIIHMU
APYyroro 4€jioBEKa

OK 07. | B o61acTu 3K0JIOTHYECKOTO BOCITUTAHUS - chopMHupOBaTH MIPEJICTaBJICHUS: 0 XUMHYECKOH
CopeiicTBOBaThH - chopMHUPOBAaHHOCTH  DKOJOTHMYECKOW  KYJIBTYPHL, | COCTABISIONICH €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POIHU
COXPaHEHUIO IIOHUMaHUE BIIUSTHUS COLIMAJIbHO-9KOHOMMYECKUX | XUMHHM B TMO3HAHUHU SBJICHUN NOpUpOAbl, B (HOpMHUpPOBaAHHUU
OKpYKaroIen IPOIIECCOB HA COCTOSIHME TMPHPOJHOW W COLMAIBHOM | MBIIICHUS W KYJIbTYPbl JHYHOCTH, €€ (YHKIHOHAIBHON
cpenpl, Cpelbl, OCO3HAHME II00ATBHOTO XapaKTepa KOJOTHUYECKUX | TPAMOTHOCTH, HEOOXOUMOM IS pelIeH s MPAKTUYECKUX 3a/1a4
pecypcocOepexenn | mpoliem; M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
10, MPUMEHSATH | - IUIAHUPOBAHME M  OCYLIECTBIEHUE JEUCTBUM B | 30POBbIO U IPUPOJHOMN CPEE;
3HAHUA 00 | OKpyKaromied cpee Ha OCHOBE 3HAaHUS  IIEJIeH | - yMeTh COONIOaTh MpaBWIa HKOJOTHYECKH IIeNIECO00Pa3HOTO
W3MEHEHUU YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA; NoBeeHUs B OBITY W TPYAOBOH MAESITENBHOCTH B LESIX
KJIUMaTa, MIPUHLMIIBI | - AKTUBHOE HENpPUSITHE JCHCTBUM, NPUHOCALIMX BpEJ | COXPAHEHHUS CBOErO 3J0POBbsl M OKPY)XKAIOIIEW MpPUPOIHON
OepexIINBOro OKpY’Karolllen cpeae; Cpelbl; YYMTHIBATH ONACHOCTh BO3JCHCTBUA HAa JKHUBBIC
IIPOU3BO/JICTBA, - yMEHHE IIPOrHO3UPOBATh HEONaronpusTHBIC | OPTaHMU3MBl ~ OTPEACICHHBIX  BEIIECTB, IIOHUMAs  CMBICTT
3¢ PeKTUBHO IKOJIOTHUECKHE HOCIIEACTBHUS MIPEANPUHUMAEMBIX | TOKA3aTelsl IPEAEIbHON JOMYCTUMON KOHIIEHTPALu!
JIEHCTBOBATH B | ACMCTBUM, IPENOTBpALIATh UX;
Ype3BbIYAITHBIX - pacIlUpeHHE OIbITa JEATEIBHOCTH JKOJOTMYECKON
CUTYaLUAX HAIpPaBJIEHHOCTH;

- OBJAaJIeHHE HaBbIKAMH Yy4eOHO-HCCIIE0BATENbCKOM,

IIPOEKTHOM U COLMAIIBHON JEATEIBHOCTH
[IK 1.3.| - TrOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSITEIbBHOCTH U | - c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XUMHYECKON
OKCIUlyaTUpOBaTh CaMOOIIPEIEICHHIO; COCTaBJISIIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MHUpPA, POJIH
CyJIOBBIE B wactu TpyZI0BOro BOCIUTAHMUSL: XUMHUHM B TI03HAHUU SBJIEHUN NpUpPOnbI, B (HOPMHUPOBAHHUU
JHEPreTUYECKHE - TOTOBHOCTb K TPYJY, OCO3HAHHE LIEHHOCTH MAacTEepCTBA, | MBIIIJICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHON
YCTaHOBKH TpYyHOJo0ue; IPaMOTHOCTH, HEOOXOAUMOM AJIsl pelieHus PaKTUUYECKHUX 3a]1au

- TOTOBHOCTh K AKTUBHOM JIEATEIBHOCTH TEXHOJIOTHUECKON
" COITHAITEHOU HaINpaBJIEHHOCTH, CIIOCOOHOCTH
UHUIMUPOBATh,  IUIAHUPOBaTb M CAaMOCTOSITENIEHO
BBITTOJTHATH TAaKYIO IS TEILHOCTB;

- UHTEpeC K pa3nuuHbIM cdepam MpodeccuoHaTbHON
JeATEIIEHOCTH.

B o0nactu 3K0710ruyecKoro BOCIIUTaHUS:

U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeEIe;

- BIIQJICHUE CHUCTEMOW XHWMHUYECKUX 3HAHHUM, KOTOpas
BKJIIOYAET:  OCHOBONOJIATAIONIME  TOHATHS  (XUMUYECKUN
9JIEMEHT, aTOM, OJJIEKTPOHHas o00oyouka aroma, S-, p-, d-
3JICKTPOHHBIC OpPOUTAIM aTOMOB, HOH, MOJIEKYJla, BAJICHTHOCTb,
ANEKTPOOTPUIIATETILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas




- chopMUPOBAaHHOCTH  JKOJOTHMYECKOW  KYIBTYpHI,
IIOHMMAaHHE BIIUSTHUSA COLIMATIbHO-3KOHOMMYECKHUX
IIPOLIECCOB HA COCTOSIHME MPUPOJHOM M COLMAIBHOU
Cpefibl, OCO3HAaHUE TI100aIbHOrO XapakTepa 3KOJOIrMUECKUX

npo0Jem;
- IUIAaHUPOBaHME U  OCYUIECTBICHHE JIEHCTBUM B
OKpY)KallIlleW cpele Ha  OCHOBE  3HAHUA LNl

YCTOMUYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

- AKTUBHOE HENpUATHUE JEHUCTBUM, IPUHOCAIIMX BpEX
OKpY’Karolllel cpeae;

- yMEHHE IIPOrHO3UPOBATh
3KOJIOTUYECKHE MOCJIE/ICTBHS
JICMCTBHM, IPEAOTBPAILATD UX;

- paclIMpeHue OmblTa JEATEIbHOCTH HKOJOTMYECKON
HaIPaBJIEHHOCTH;

OBnanenue YHUBEpCAIbHBIMHU
MO3HABATEILHBIMU JICHCTBUSIMU:

a) 6a30BbIC JOTHYECKHE NEHCTBUS:

- CaMOCTOSITENIbHO (OPMYJIHPOBATh U AKTYaJIU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTh, OILICHUBATh
COOTBETCTBUE pPE3YyIbTAaTOB LEISAM, OLEHUBATh PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

HeOIaronpusITHEIE
HpeIIPUHAMAEMBIX

y4eOHBIMU

- BBISIBJIATD IMPUYIUHHO-CJICACTBCHHBIC CBs3HU n
AKTYAJIIM3UPOBATH 3aaavy, BBIABHUT'AaTh THIIOTE3Y cC
pPE€UICHUA, HaXOAWUTh ApPrymMeHTBI A O0Ka3aTCiIbCTBa

CBOMX YTBEP)KICHMH, 3a/aBaThb HapaMeTpbl M KPUTEPUH
peleHus;

- aHANM3HUPOBATh IOJIYYEHHBIE B XOJE€ PEIICHUs 3aJauu
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh WX JOCTOBEPHOCTD,
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

- yMeTb MEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00bEM, YIIepOIHBIN
ckejer, (yHKUMOHANbHAs Trpynmna, paaukais, H30Mepus,
HM30MEphI, TOMOJIOTHYECKUN psil, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCTIOPOJI- W a30TCOJEpIKAaIlUe COEAUHEHHUS, OMOJIOTHYECKU
aKTUBHBIC BellecTBa (yrJeBOIbI, JKUPBI, OCIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCIMHECHMS, KPUCTAIUIMYECKAsl PEeIIeTKa, THUIbl XUMHUYECKHX
peakuuii (OKHCTTUTENbHO-BOCCTAHOBUTEIBHBIE, 3K30-U
SHJOTEPMUUYECKHE, pEaKIM HWOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JTUCCOIMAIUs,  OKUCIHUTENIb, BOCCTAHOBUTEIb,  CKOPOCTH
XUMHYECKON pEaKIMi, XUMHUYECKOE DPaBHOBECHE), TEOPHH U
3aKOHBI  (TEOpUSI XUMHUYECKOTO CTPOCHUSI OPraHUYeCKHX
BemectB  A.M. bByrnepoBa, Teopusi 3IEKTPOJIUTUUYECKOU
auccounanuu, nepuoandeckuii 3akon /.M. MenneneeBa, 3akoH
COXPAHEHUS MacCChl), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHH S3BIK
XUMUHU, (PAKTOJOTUYECKHUE CBEIACHUS O CBOMCTBax, COCTaBe,
MONlyYeHUH U  OE30MaCHOM  HCIIOJIIb30BAHMM — BAKHEHUIINX
HEOPraHUYECKHMX ¥ OpPraHMYeCKUX BEIIECTB B OBITY U
MPaKTUYECKON JEATEIbHOCTH YEIOBEKA;

- c(hOpMUPOBAHHOCTh yYMEHHUH BBIABISITH XapaKTEpPHBIC
NPU3HAKK WU B3aUMOCBS3b H3YUYEHHBIX MOHSATHH, MNPUMEHATH
COOTBETCTBYIOIIHE TIOHITHS TIPU ONMMMCAHUK CTPOEHUS U CBOWCTB
HEOPraHUYECKUX M OPraHUYECKUX BEILECTB U UX MPEBPAIICHUII;
BBISIBIIATh B3aMMOCBSI3b XMMHUYECKHX 3HAHUH C TOHSTHIMHU H
MpEeACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- copMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh HAWMEHOBAHMUSI
XUMHUYECKUX COETMHEHU I MEXIYHAapOJIHOTO coro3a
TEOPETUYECKOU U MPUKIIATHON XUMHUH U TPUBUAIIbHBIE HA3BaHUS
BOKHEHIINX BEWIECTB (ITHIICH, AlleTHIICH, TJIMIEPHH, (EHO,
dbopmanpierun, yKCycHas KHCIIOTa, TJIHMIIMH, YTapHBIA ras,
VIJEKHUCIbIA a3, aMMUaK, TallleHas W3BEeCTh, HeramieHas
W3BECTh, MUThEBAs COJAa M JIPYrUX), COCTaBIATH (POPMYIIBI
HEOPraHUYECKHMX U OpPraHMYECKUX BEIIECTB, YypPABHEHHS
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- YMEThb MHTEIPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;
B) pabota ¢ napopmarmeii:

- BIAIETh HaBBIKAMHU TONy4YeHUs uWHpopManuu U3
WCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIILHO
OCYILIECTBJISATh  MOUCK, AaHaJIW3, CHUCTEMAaTU3alMI0 U
WHTEPIIPETANNIO UH()OPMALIUY PA3IUYHBIX BHIOB U (HOpM
MpEICTaBIICHUS.

OsgnajgcHue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cCOBMECTHasl 1€ TEIIbHOCTD:

- IOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOU U
WHIUBUTyaJIbHON PabOThI;

- TpUHUMATh  I[EJId  COBMECTHOM  JCATCIBHOCTH,
OpPraHHW30BBIBATh W KOOPAWHHPOBATH JICHCTBUS IO €€
JTOCTHIKEHUIO: COCTABIIATH IUIAH JCHCTBHM, pacmpenensTh

poiM ¢ y4eTOM MHEHUW Y4YaCTHUKOB 0OOCYXKIaTh
pe3yNbTaThl COBMECTHON paOOTHI.

OsgnageHue YHUBEPCAIbHBIMU PETYJISTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHMMATb MOTHUBBI M apryMEHTHl IPYIMX JIIOJAEH IpU
aHaJIN3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- NpU3HaBaTh CBOE MpPaBO M IpaBO JPYrMX JIOAEH Ha
OIINOKHU

XUMHYECKHX pEaKIUi, OOBACHATh HMX CMBICI; MOITBEPKIATH
XapaKTepHbIE XUMHYECKHE CBOIiCTBa BELIECCTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMHU M 3alHUCSIMHU YpaBHEHUM
XUMHYECKHX PEaKIIHii;

- BIIaJICHUE OCHOBHBIMH METOJAaMU HAYYHOTO [O3HAHUS
BEIIECTB M XUMHYECKHUX SBJIEHUN (HAOMI0/eHUe, HU3MEpEeHUeE,
SKCIEPUMEHT, MOJICIIMPOBAHNE)

TIK 3.2. CoOmronarh

MeEpBI
PEOCTOPOKHOCTH
BO BpeMs IIOTPY3KH,
BBITPY3KHU u
obpareHus c
OInaCHbIMU u

BPEIHBIMU Tpy3aMHu

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH H
CaMOOIIPE/ICIICHHIO;

B yactu Tpy10BOrO BOCIIUTAHUS:

- TOTOBHOCTh K TPY/IY, OCO3HAHWE IEHHOCTH MacTepCTBa,
Tpyaosooue;

- TOTOBHOCTh K aKTHBHOMW JESITEIbHOCTH TEXHOJIOTHYECKOI
u COIHAITLHOU HaIpaBJICHHOCTH, CIIOCOOHOCTh
UHHUIUMPOBATh,  IUIAHKPOBAaTh M CaMOCTOSTEIBHO

- c(OPMHUPOBAHHOCTh NPEACTABICHUN: O XUMHYECKOM
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOH KapTUHBI MHUpPA, POJIH
XMMHUUA B TIO3HAHUM SBJICHUH MpPUPOJBI, B (HOPMUPOBAHUU
MBIIUIEHUSI H KYJIbTYpPHl JIMYHOCTH, €€ (YHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOMMOM JUIsl pelIeH s MPaKTHUECKUX 3a1a4
U DKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpene;

- BJIAJICHUE CUCTEMON XHMHYECKUX

3HaHUW, KOTOpas

10
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BO BpeMs peiica

BBITIOJIHSITH TAKYIO JICSITEIbHOCTD;
- HHTEpec K pa3iuuHbiM cdepam MnpodeccuoHaNIbHON

JESTENIbHOCTH.

B o6mnacTu 53K0510rn4eckoro BOCIUTAHUSA:

- chopMUPOBAHHOCTH  JKOJOTMYECKOW  KYJIBTYpHI,
IOHUMaHHe BIIMSIHUSA COLMAJIbHO-3KOHOMHUYECKUX

MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COUUAIBHOU
Cpellbl, OCO3HAHKE III00AIBHOTO XapaKTepa 3KOJIOTHYECKUX

npo0Jem;
- IUIAaHUPOBaHME M  OCYUIECTBICHHE JIEHCTBUM B
OKpYKalIlleW cpele Ha  OCHOBE  3HAHUA  LieJled

YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HENpUATUE JEHCTBHM, IPUHOCALIMX BpPEX
OKpY’Karolllen cpeae;

- yMeHUue MIPOTHO3UPOBATH
HKOJIOTUYECKHE MOCJIE/ICTBHS
JIEHCTBHM, IPEAOTBPAILATh UX;

- paclIupeHue OmblTa JEATEIbHOCTH HKOJOTHYECKON
HaIpaBJICHHOCTH;

OsnaneHue YHUBEpCATbHBIMHU
MMO3HABATEIILHBIMU JICHCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh U aAKTYaIM3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh, OILICHUBATh
COOTBETCTBUE pPE3YIbTAaTOB LEISM, OLEHUBATh PHUCKHU
MOCJIEACTBUN NeITEIbHOCTH,

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

HeOIaronpusITHHIE
TPEATNPHHAMAEMBIX

y4eOHBIMU

- BBISIBJIATDH IMPUYIUHHO-CJICACTBCHHBIC CBsA3HU n
AKTYAJIM3UPOBATH 3aaavy, BBIABHUT'AaTh THIIOTE3Y cC
pPE€UICHUA, HaXOAWUTh ApPrymMeHTBI A O0Ka3aTCiIbCTBa

CBOMX YTBEpXKACHMH, 3alaBaThb MapaMeTpbl U KpUTEpUU
peLieHus;
- AQHAJIM3MUPOBAThH IIOJIYYEHHBIE B XOJE DPEIICHMs 3aJadu

BKJIIOYAET:  OCHOBOIOJIATaloIMe  MOHATHS  (XUMHUYECKHUI
JJIEMEHT, aTOM, O3JIEKTPOHHAas o0ojoYka aroma, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIIN aTOMOB, HOH, MOJIEKYJIA, BAJIEGHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00bEM, YIIepOIHBIN
cKejer, (yHKUMOHAIbHAs TIpydmna, pajukan, H30MepHs,
M30MEpbl, TOMOJIOTUYECKUI psiJl, TOMOJOIH, YIJIEBOAOPOADI,
KHUCTIOPOJI- U a30TCOJEpIKAIIME COEAMHEHUS, OUOIOTUYECKU
aKTUBHBIC BelIeCTBA (YTJIEBOJBI, JKHUPBI, OCJIKH), MOHOMEp,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COEIMHEHUS, KPUCTAUINYECKasi PELIETKA, THUIbl XMUMHYECKUX
peakuuii (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, 3K30-U
SHJOTEPMUUYECKHE, PEaKIUu HWOHHOTO OOMeHa), pacTBoOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JUCCOLMAIUs,  OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PEAKIUH, XUMHUYECKOE PaBHOBECHE), TECOPUU U
3aKOHBI  (TEOpUS XUMHYECKOI'O CTPOCHHUSI OpPraHMYECKUX
BemiectB  A.M. byrnepoBa, Teopust 3IEKTPOIUTHYECKON
auccounanuu, nepuoandeckuii 3akon /.M. MenneneeBa, 3akoH
COXpPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJHMYECKUHN SI3BIK
XUMUHU, (PAKTOJIOTUYECKHE CBEIACHUS O CBOMCTBax, COCTaBe,
NOJYy4eHUH U Oe30MacHOM  MCIIOJB30BAaHMM — Ba)KHEMIIUX
HEOPraHMYECKUX U OpraHMYeCKHX BEIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- c(OpMUPOBAHHOCTh YMEHHUW BBIABIATH XapaKTepHBIE
NPU3HAKH M B3aUMOCBS3b H3YYEHHBIX IOHATUH, NPUMEHSITH
COOTBETCTBYIOIIME MOHSTHSI IPU ONMCAHUU CTPOCHHS U CBOMCTB
HEOPraHUYECKHUX U OPraHMYECKHUX BELIECTB U UX IPEBPALIEHUII;
BBISIBJISITH B3aMMOCBSI3b XUMHYECKHX 3HAHUN C TMOHATHSAMHU U
MIPEICTAaBICHUSIMU IPYTMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- c(hopMHUPOBAaHHOCTh YMEHUN HCIOJB30BaTh HAMMEHOBAHUS
XUMHUYECKHX COEIMHEHU I MEX1yHApOIHOTO coro3a
TEOPETUYECKON U NMPUKIIATHON XMMHUH U TPUBUAJIbHBIC HA3BaHUS
BOXHEUIINX BEIIECTB (3TWUJICH, allETUJICH, TIIMLEPUH, (EHO,

11
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pE3yJIbTaThl, KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH,
IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeThb NEPEHOCHTh 3HAHUS B II03HABATCIBHYIO H
NPaKTHYECKYIO 00IaCTH KU3HEICATEILHOCTH;

- YMEThb MHTEIPHPOBATh 3HAHUS U3 PA3HBIX IPEIAMETHBIX
obnacreii;

B) pabota ¢ napopmarmeii:

- BIQJAETh HaBbIKAMU TIONy4YeHUS HHPOpMAIUU U3
WCTOYHHKOB pa3HBIX THIIOB, CaMOCTOSTEIILHO
OCYLIECTBJISATh  TOWUCK, aHaJIu3, CHUCTEMaTU3alUui0 U
WHTEPIIPETANNIO WH()OPMALIUY PA3IMYHBIX BHIOB U (HOpM
MPEJICTABIICHUS.

OsgnajgeHue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cCOBMECTHasl 1€ TEIIbHOCTD:

- IOHUMAaTh U MCIIOJB30BaTh NPEUMYIIECTBA KOMAaHAHON U
UHAUBUAYaAJIbHON paboThI;

- OpUHUMATh  LEJIW  COBMECTHOM  JEesATEIbHOCTH,
OpPraHW30BBIBATh M KOOPAWHUPOBATH JCWCTBUS 10 €€
JOCTMDKEHUIO: COCTAaBJIATh IUIAH JEMCTBUH, pacnpenemsTh

poiu ¢ y4eTOM MHEHUW Y4YaCTHUKOB 0OOCYXKIaTh
pe3yNIbTaThl COBMECTHON PaOOTHI.

OsgnageHue YHUBEPCAITbHBIMU PETYJISTUBHBIMU
JCUCTBUSIMU:

T) IPUHSATHE ce0s U IPYTUX JIOACH:

- IPUHMMATh MOTHUBBI M apryMEHTHl JIPYI'MX JIIOJAEH INpU
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH,;

- INpU3HaBaTh CBOE IpPaBO M IpaBO JPYrMX JIOAEH Ha
OIINOKHU

(dopmanpaerua, YKCyCcHash KHCJIOTa, TJMIMH, YyrapHbBIA ras,
YIJEKHUCIIBIA a3, aMMUaK, TallleHas W3BEeCTh, HeEramieHas
U3BECTh, IMUTHhEBAs COJA M JAPYTUX), COCTaBIATH (HOPMYJIBI
HEOPraHWYECKUX W OPraHUYeCKHX BEIIECTB, YPAaBHEHMS
XUMHAYECKHX PEAKIMH, OOBICHATh MX CMBICH; TOATBEPKIATh
XapaKTepHbIE XUMHUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH JKCIEPUMEHTAMU U 3aIIUCSIMU YPaBHECHUU
XUMHUYECKUX PEAKIUM;

- BJIAJCHUE OCHOBHBIMH METOJAMHU HAy4YHOI'O MO3HAHUS

BEIIECTB M XUMHYECKHUX SIBJICHUN (HAOIIO/IEHUE, U3MEpEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);
- c(OpMUPOBAHHOCTh ~YMEHUU  COONMIOJaTH  MpaBHIIA
9KOJIOTUYECKH I1eJIeco00pa3sHOro TOBEACHUS B OBITY H
TPYJIOBOM JIEATEILHOCTH B LIEJSAX COXPAHEHUsSI CBOETO 370POBbS
U OKPYXKAIOIIEW IPUPOJHOM CpPElIbl; YYHUTHIBATH OIACHOCTH
BO3JICUCTBUS HA JKUBBIC OPraHHU3MBI OIPEIEIECHHBIX BEIIECTB,
MOHMMAsi CMBICI  TOKa3arelsl NPeAeNbHONM  JOMYyCTUMOM
KOHILICHTpaluu
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2. CTPYKTYPA U COAEP KAHUE OBILIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MNPEAMETA
2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOI0 peaMera 80
B T.4.

OcHoBHOe co/iep:KaHue 75
BT. U..

TEOpETHYECKOe 00yUeHne 46
nabopaTOPHBIE 3aHATHS 29
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/Iep:KaHMe (CoepiKaHue 5
MPUKJIAJTHOT0 MOYJIsA)

BT. Y..

TeopeTudeckoe oOydeHue 5

IIpome:xxyTounasi arrectanusi B gopme 1udpepeHIUPOBAHHBIN 3a4eT
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2.2. TemaTHu4yecKHii NJIAH M cojlep:KaHue Y4eOHOT0 NpeaMeTa

HaunmenoBanmue Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHATILHO-OPHMEHTHPOBAHHOE), OG1eM 9ACOB dopmupyembie
pa3aesioB U TeEM JabopaTopHble 3aHATHS, TPUKJIATHON MOIYJIb KOMIIeTEeHIINHA
1 2 3 4
Pa3nea 1. OcHOBHEIE HOHATHSA M 3aKOHBI XUMHH 4
Tema 1.1. OcHoOBHOE co/lep:KaHue 4 OK 01
OcHOBHBIE
MOHSITHS 1 1. OcHoBHble noHsATHS XUMUHU. BemectBo. Atom. Monekyna. XUMUYECKUN 3IEMEHT. AJIOTPOMHSL. 2
3AKOHLI XHMHH [IpocTteie u cnoxHble BemecTBa. KaueCTBEHHBIM M KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMHUYECKHUE
3Haku 1 popmynbl. OTHOCUTENBHBIE aTOMHAs ¥ MOJIEKYJIsipHas Macchl. KoruecTBO BellecTna.
2. OcHOBHBIE 3aKOHBI XUMUHU. CTeXnOMeTpus. 3aKOH COXPAHEHHUSI MacChl BEIIECTB. 3aKOH MOCTOSTHCTBA 2
COCTaBa BEUIECTB MOJIEKYJISIPHOM CTPYKTYphl. 3aKOH ABOraJpo W CIEACTBUS U3 Hero. PacuerHble
3a7a4M HA HAXO0XJACHUE OTHOCHTEJIBHOM MOJIEKYJISIPHOM MAacChl, OINPENCIICHUE MAacCOBOM JIOJU
XHMHYECKHUX 3JIEMEHTOB B CJIOJKHOM BEIIICCTBE.
Pa3nea 2. OcHOBBI CTPOCHHUS BeIIeCTBA 6
Tema 2.1. OcHoBHOe coaep:kaHue 4 OK 01
CTtpoenne aToMoB
XHMHAYECKHX 1. CoBpemenHasi Mojeiab CTpoeHHs aromMa. CHUMBOJIMYECKUN S3BIK XUMHU.XUMHUYECKUH DJIEMEHT.
371€MEHTOB W DnektpoHHas KoHpuUrypanus aroma. Krmaccupukamnus XUMHYECKUX DJIEMEHTOB (S-, P-, d-3JeMeHTHI). 5
npupoaa Banentnele  onexTpoHbl.  BameHTHOCTB.  DNEKTpPOHHAas ~ NPUPOAA  XHMHYECKOM  CBS3H.
XHMHYECKOIi DIIEKTPOOTPULIATENLHOCTb.
CBSI3HM
2. NoHHas xuMu4eckas cBsi3b. MOHHas CBsI3b KakK CBSI3b MEXKIy KaTHOHAMH W aHWOHAMH 33 CYET 2

AJIEKTPOCTATUYECKOTO NMpUTsDKeHUs. Kiaccuukanuss MOHOB: MO COCTaBY, 3HaKy 3apsjaa, HAJIUYUIO
ruapaTHod o0onouku. VMoHHBIE KpHucTauMueckue perieTkd. CBONHCTBA BELIECTB C HMOHHBIM THUIIOM
KPUCTAIUIMYECKOM PELIETKH.

3. KoBaneHntHas xumuyeckas CBs3b. MeXaHHW3M 00pa3oBaHMs KOBAJECHTHOH CBs3M (OOMEHHBIH U
JOHOPHO-aKIENTOPHBIN). DJIEKTPOOTPULIATENbHOCTh. KOBaJIeHTHBIE NOJSpHAs W HENOJspHas CBA3H.
KpaTHocTh KOBajeHTHOHM CBsi3U. MoJeKylsspHblE U aTOMHBIE KpUcTauindeckue pemietku. CBoiicTBa
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BCIICCTB C MOJICKYJIAPHBIMA U ATOMHBIMU KPHUCTATINIMYECKNMU PCHICTKAMU.

4. Merannudeckas cBsa3b. MeTamnaeckas KpUCTAJUINYICCKAA PpCIICTKA U MCTAJUIMYCCKAA XUMUYICCKaAs
CBA3b. DH3MYECKHE CBOMCTBA METAJLIOB. AFpeFaTHBIe COCTOsIHMA BEIIECCTB M BOAOPOJHAsS CBA3b.
TBep):[oe, KHUIKOC U ra3006pa3ﬂoe COCTOsAHHA BCHICCTB. Hepexon BCIICCTBA M3 OAHOTO arp€rarHoro
COCTOSAHUA B APYTOC. BOI[OpO,Z[HaH CBA3b.

Tema 2.2. OcHoBHoOe coJepkaHue 2 OK 01, OK 02
IMepuoguyeckuii
3AKOH | 1. Tlepuonnueckas cuctemMa xumudyeckux »dyemeHToB JI.M. MenneneeBa. @uU3MYECKUI CMBICHT 2
nepuoxmueckas | [lepuonudeckoro sakona JI.M. Menneneesa. 3aKOHOMEPHOCTH HM3MECHEHHS CBOMCTB XMMHYECKHX
cHcTeMa AJIEMEHTOB, 00pa3yeMbIX HMMH TPOCTBIX U CIOKHBIX BEIIECTB B COOTBETCTBHHM C TOJOXEHHEM
snementos JI.M. | XMMHUYECKOrO OIEMEHTA B [Tepuoanueckoit cucreme. MHUPOBO33PEHUYECKOE M HAYYHOE 3HAYCHHE
Menje/eesa [Tepuonuueckoro 3akona JI.MI. MengeneeBa. Ilpornosst JI.MI. MengeneeBa. OTKpBITHE HOBBIX
XMMHYECKUX 3JIEMEHTOB.
Pa3nen 3. CTpoeHue U CBOMCTBA HEOPraHNYECKHUX BelleCTB 12
Tema 3.1. OCHOBHOE COIep/KAHME 12 OK 01, OK 02,
Kaaccnduxanus, OK 04
nomenkJarypa u |1. IIpeamer neopranndeckoit xumun. Knaccnduxanus Heopranudeckux BemecTs. IIpocTeie u cnoxHbIE
cTpoeHuUe BemecTBa. OCHOBHBIE KJIACCHI CJIIOKHBIX BEIIECTB (OKCHJIbI, THUIPOKCHUIBI, KUCIIOTHI, COJIH). B3anMocBs3b 2
HEOPraHMYecKHX |HEOPraHUMYECKUX BEHIECTB. ATrperaTHble COCTOsSHMsA BellectBa. Kpucramimueckue u amopdHbie
BeleCTB BEILIECTBA.
2. Kucnotel 1 ux cBoiicTBa. KHCITOTBI Kak 3JIEKTPOJTUTHI, MX KJIACCU(PHUKALUS MO Pa3TUIHBIM IIPU3HAKAM.
XVUMUYECKHUE CBOWCTBA KHCJIOT B CBET€ TEOPUU DIEKTPOIUTHUECKOHN mucconuanuu. OcoOEHHOCTH 2
B3aMMOJICHCTBHSI KOHLIEHTPUPOBAHHON CEpHOM M a30THOM KHUCIOT ¢ MeTaiamMu. OCHOBHBIE CIIOCOOBI
MOJYyYEHHS KUCIIOT.
3. OcHoBanuss W WX cBoiicTBa. OCHOBaHHS KaK 3JIEKTPOJUTHI, UX KJIACCU(UKANMS IO Pa3THIHBIM
npu3HakaM. XUMUYECKHE CBOMCTBA OCHOBAaHUN B CBETE TCOPUU IIICKTPOIUTUYECKON IUCCOLUALIMM. 2

Paznoxxenne HepaCTBOPUMBIX B BOJI€ OCHOBaHUM. OCHOBHBIE CTIOCOOBI MOTYYEHUS OCHOBAHUH.
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4. Oxcuppl U ux cBoiictBa. Coneobpa3zyromiue u Hecoreoopasyromue okcuabl. OcHOBHBIE, aM(OTEpHBIE
U KUCJIOTHBIE OKCUJBl. 3aBUCUMOCTb XapaKTepa OKCHJA OT CTEIEHM OKHUCJIEHMsI OOpa3yroIIero ero
MeTaiia. XUMHAYECKUe CBOMCTBA OKCUIOB. [loyuenne okcuaos.

JlaGopaTopHbie padoThI

JlabopaTtopHnast pabota Nel. M3yueHne xapakTepHbIX CBOMCTB KUCJIOT U OKCHJIOB.

JlabGopaTtopHnast pabota No2. V3yueHnne xapakTepHbIX CBOWCTB OCHOBAHUMN U COJICH.

Pa3znen 4. Xumuyeckue peakumu

Tema 4.1. Tunbl |OcCHOBHOe cO/lep:KaAHUE OK 01
XNMHYECKHUX
peakimu 1. Knaccudukaiuss ¥ TUIBI XUMUYECKUX PEAKIMN C yJaCTHEM HEOPraHMYEeCKUX BellecTB. Peakiuun
COCIMHEHUS, pa3JjIoXKEeHHs, 3aMmeleHusi, oomeHa. CocTaBleHUE YPaBHEHHMH pEaKIMil coeIuHEeHUs,
paslioKeHus1, 3aMeIlleHns], 0OMeHa, B T.4. peakiuii ropeHus. Karanutuueckue peakuuu. OOpaTuMbie 1
HEOOpaTUMBIE peaKInu.
2. OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE ~ ypaBHEHMs.  Peakuuu  OKUCIEHHUS-BOCCTAHOBIICHMS.
Crenenb okucnenus. OKUCTUTENs U BOocCTaHOBUTENb. COCTAaBICHHE W YPaBHUBAHHE OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIMI METOJIOM 3JIEKTpOHHOro OanaHca. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC
pe€akuuu B TNPUPOAE, NPOU3BOJACTBEHHBIX MPOLECCAX W  JKU3HEICIATEIBHOCTH  OPraHU3MOB.
Knaccudukanus XuMHUECKUX peaKIIni.
Pasnen 5. Kuneruveckne u TepMOAMHAMHYECKHE 3aKOHOM €PHOCTH MPOTEKAHUS XUMHYECKUX PeaKkIuii
Tema 5.1. OcHoBHOe coiep:KkaHmne OK 01, OK 02
CkopocThb
XUMHUYECKUX 1. Cxopocths xuMuueckux peakiui. [loHATHE O CKOPOCTH XWMHUYECKHX peakIuil. 3aBUCUMOCTH
peakumii. CKOPOCTH XUMHUYECKUX PEaKIHid OT Pa3NMYHBIX (H)aKTOPOB: MPHUPOIBI PEardpyroIIuX BeIIeCTB, HX
XuMHu4ecKoe KOHILICHTPAIUHU, TEMIIEPATYPbI, TOBEPXHOCTH COMPUKOCHOBEHHUS U UCIIOIb30BAHUS KaTAIM3aTOPOB.
paBHOBecHE OOpaTuMOCTh XUMHUYECKUX peaknuidl. XMMHUYECKOEe PAaBHOBECHE M €ro CMEIIEHUE TOJ| JCHCTBUEM

pa3nuyuHbIX (aKTOpoB (KOHIEHTpPALMsA PeareHTOB WM MPOAYKTOB pEakllUd, JaBJIeHHE, TeMIleparypa)
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JUISL CO3JJaHMSI ONTUMAIILHBIX YCIIOBHU NPOTEKaHUs XUMHUecKuX mporeccoB. [Ipunmun Jlelllarense.
DNEKTPOIIU3.

Pa3gesn 6. Bona. PacTBopbl

Tema 6.1. OcHOBHOe coiep:KaHue OK 01, OK 02,
Bopa. PacTBopbl. OK 07
DJIeKTPOJIHTHYEC 1. Boxa. Bognsie pecypcenl 3emnu. PactBopsl. PactBopenue. Bona kak pactBoputeins. PactBopumMocTsb
Kas AUcComManms | BEIECTB. 3aBHMCHMOCTb PAacTBOPUMOCTH TIa30B, XMIKOCTEH M TBEPIABIX BELIECTB OT Ppa3IM4YHbIX
(hakTopoB.
2. PacTtBopeHne kak (U3NKO-XHMHUYECKHHN Tporiecc. PactBopsl. CriocoObl MPUTOTOBIICHUS PACTBOPOB.
PactBopuMocTb. MaccoBass 70Jisi pacTBOpeHHOTO BemiecTBa. (CMBICH TOKa3aTessl MpeliebHO
JOTTYCTUMOM KOHILIEHTPAIIMU U €TI0 UCIIOJIb30BAHUE B OIIEHKE IKOJIOTUUECKOM 0€301acHOCTH.
3. [IpaBuia 3KOIOTUYECKH 1€I€CO00Pa3HOTO MOBEIECHUSI B OBITY U TPYJIOBOW NIEATEIHHOCTH B LIEJSAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAKOIMIEH MPUPOIHON CPEJbl; OMACHOCTh BO3JCHCTBHS HA KHBBIE
OpraHU3Mbl OIIPE/IETICHHBIX BEIIECTB.
4. Teopust snekTponuUTHUECKOW aucconranmuu. WOHBL. DIEKTPONMUTHI, HEINEKTPONUTHL. Peakiuu
noHHOTO oOmeHa. CocTaBi€HHE peakIMii MOHHOTO OOMEHa NyTeM COCTAaBJICHUS WX TMOJHBIX U
COKpAIllCHHBIX HOHHBIX YpPaBHEHMM. 3ajaHusl Ha COCTaBJI€HUE HOHHBIX peakuuil. CTeneHb
MEKTPOIUTHIECKON aucconrauu. CuiabHbIe U caadbie MeKTpouThl. OCHOBHBIC MOJOKEHHUS TEOPUHU
ANEKTPOIUTHUYECKON ucconuanuu. KucioTsl, OCHOBaHUS M COJU KaK 3JIEKTPOIUTHI.

Paznen 7. Meranuasl 1 HeMmeTaaibl

Tema 7.1. OcHOBHOe cofep:xaHue OK 01, OK 02

Dduszuko-

XUMHUYECKHe 1. Meramnsl. Obuue puznyecKkue 1 XUMHUECKHE CBOMCTBA MeTaluioB. CIOCOOBI TONMydeHus. 3HaueHHe

CBOIiCTBa METAJIJIOB 1 HEMETAJIOB B TIPUPOE U KU3HEACITSIHHOCTH YEJIOBEKAa M OPraHU3MOB. MeTauioTepMus.

MeTAJLJIOB U [Mupomeramnyprus, THUAPOMETALTYprus U dsieKkTpomeTamtyprus. CruiaBpl 4YepHblE M LIBETHbBIE
HeMeTaJLJI0OB Koppo3ust MeTaiiioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3UH.

2. Hemeramnel. O0mue ¢u3udYecKkue M XHMHUUYECKHE CBOWCTBA HEMETAIIOB. THIUYHBIC CBOWMCTBA
HemerauioB [V— VII rpynn. Knaccudukanuss M HOMEHKIATypa COCIMHEHMH HEMETaJlIOB.
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KpyroBopoTsl GMOTeHHBIX 37IEMEHTOB B IPUPOJE.

Pa3nea 8. JlabopaTopHbIil NPAKTHKYM 10
Tema 8.1. OCHOBHOE COIep/KAHHE 6 OK 01, OK 02,
Unentuduranus OK 04
Heopranuvecknx | JlaGoparopusbie padoTsl 6
BellecTB
JlaboparopHas padota Ne3. MzyueHne ocOOEHHOCTEN XUMUYECKUX PEaKIUH. 2
JlaboparopHas pabora Ned4. M3ydyeHHe KOpPpO3WM METAUIOB M CIIOCOOOB 3allUTHl METaUIOB OT
KOPPO3HHU. 2
JlaboparopHass pabGota No5. Pacmo3HaHue HEOPraHMYECKUX BEIIECTB METOJIOM XHUMHUYECKOTO
JKcIepuMeHTa. UWaeHTHu(UKalus HEOPraHMYeCKHX BEIISCTB C HCIOJB30BaHHEM WX (DH3UKO- 2
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAUeCTBEHHBIX PEAKIIHIA.
Tema 8.2 OCHOBHOE COIep:KAHME 4 OK 01, OK 02,
HUccnenoBanue OK 04
cBoiicTB pactBopoB| JlaGopaTopubie paboThl 4
JlaboparopHas pabota Ne6. [IpuroroBieHue pacTBopa 3aJaHHOW KOHIEHTpauuu. OmnpeneiaeHne cpeabl
BOJIHBIX PacTBOPOB. PemeHue pacueTHBIX 3a7ad Ha HAXOXKICHHE MAaCCOBOW JOJTH PACTBOPEHHOTO 2
BelleCTBa U
JlaboparopHas pabota Ne7. IlpuroroBieHue cycreH3uHM KapOoHara Kajibllus B Boje. llomyueHue 5
AMYJIBECHU MOTOPHOTO Maciia. O3HaKOMIIGHHE CO CBOMCTBAMH JIUCIIEPCHBIX CUCTEM.
Pa3pnen 9. CtpoeHne U CBOMCTBA OPraHUYeCKHMX BelleCcTB 14
Tema 9.1. OcHoBHOE coep:xaHue 2 OK 01
Kuaaceupuxanus,
CTpOeHHE U 1. [TosiBIEeHWE W pa3BUTHE OPraHMYECKOW XUMHH Kak HaykH. [IpenMer oprannyeckoir Xumuu. MecTto u 2
HOMEHKJIaTypa | 3HAUYCHHE OPraHMYECKON XUMHUM B CHCTEME €CTECTBEHHBIX HAYK.

Xumuaeckoe CTPOCHUC KaK IMOPAAOK COCAUMHCHHSA AaTOMOB B MOJICKYJIC COIJIaCHO HMX BaJICHTHOCTH.
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oprannyeckux | OCHOBHBIEC IIOJIOKEHUS TEOPUU XUMHUYECKOIO CTPOEHHUS OpraHndeckux coenuHeHuit A.M. byrieposa.
BeLEeCTB VYrinepoaHblii CKEJIET OpraHM4eCcKOM MOJIEKYJbl. 3aBUCMMOCTb CBOMCTB BEIIECTB OT XUMHYECKOIO
CTPOCHMS MOJIEKYJI. MI30Mepus u u30MepHI.
[lonatne o ¢ynkunoHanbHOM rpynmne. Paaukan. IlpuHIMOB KiIaccH(UKAUU OpPraHMYECKUX
coequHeHU. MexayHaponHas HOMEHKJIAaTypa M IPUHLMIBI  HOMEHKIATYphl OPraHMYECKHX
COCIMHECHUM.
2. Knaccudukanus peakuumii B opraHumdeckoil xumuu. Peakuum npucoenuHeHust (TUAPUPOBAHHUA,
raJIOrT€HUPOBAHUS, TUIPOTraJOreHUPOBaHuUs, rujipaTanuu). Peakuuu oTiienieHus (JeruJpupoBaHus,
JIeTUIpOrajloTeHUPOBaHUs, leruapaTanun). Peakuuu 3amenienus. Peakiuyu nzomepusanui.
Tema 9.2. OcHoBHOE co/lep:KaHue OK 01, OK 02,
CaoiicTBa B B OK 04
OpraHHYeCKHX 1. ®usuko-xMMHUYECKHE CBOICTBa OPraHMYECKUX COEIMHEHUH OTHENbHBIX KIJIAccoB (0COOEHHOCTH
coeTHHeH i Kiaccu(UKaMd ¥ HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTMYECKHMH psin W oOmas Gopmyna;

HU30MCPH; CI)I/ISI/IIIGCKI/IC CBOﬁCTBa; XUMHUYCCKUC CBOﬁCTBa; CIIOCOOBI HOJ'Iy‘IeHI/IH).

- TpelenbHbIE YITIEBOAOPOAbl (alKaHbl M LMKIOANKaHbl). CBOMCTBa NPUPOJHBIX YITIEBOAOPOIOB,
HaxXOXJCHUE B IPUPOAEC M INPUMEHEHHME AJKAaHOB; AJIKaHbl: TOMOJOTHMYECKMH psll, MU30MEpUS U
HOMEHKJIaTypa ajlkaHOB. XHMHUYECKHE CBOMCTBA aJKaHOB (MeTaHa, 3TaHa): FOPEHHUE, 3aMelleHUeE,
pasjoxkeHue, IeruapupoBaHue. l'opeHue MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TEIUIa B
MPOMBIIIEHHOCTH U ObITY. [IprMeHeHne ankaHoB.

— HempenebHble (AJIKEHbI, aJKWMHBl M alKaJWEHbl) M apoMaTHYecKue yrieBonopoabl. ['opeHue
alleTWJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHU JJIs1 CBAPKU U PE3KU METAJUIOB;

OtuneH, ero noiaydyeHue. ['omosiornueckuil psisi, U30Mepusi, HOMEHKJIATypa ajJKeHOB. XHMHUYECKHE
CBOMCTBAa JTWJIEHA: TOPEHUE, KA4ECTBEHHBIE pPEaKIMM, TuapaTanus, nonuMmepusauusd. [Ipumenenue
JTUJICHA.

Juens! u kayuyku. [IoHATHE O TUEHAX KaK yIJIEBOJOPOAAxX C IBYMs ABOWHBIMH CBSI3SMHU.

Anxunbl. AneruiieH. XMMUYEeCKHE CBOMCTBA alleTUJIEHA: TOpeHHe, oOecIBeUnBaHNEe OpPOMHON BOJIbI,
IIPUCOEANHEHNS XJIOPOBOIOpoAa U ruapatanus. [Ipumenenne aneTuiieHa.

Apensbl. benzon. Xumudeckue cBOWCTBa OCH30J1a: TOPEHHE, PEAKIIUU 3aMeNIeHHs (TaIorTeHUPOBaHUE,
HuTpoBanue). [Ipumenenne 6eH3oma Ha OCHOBE CBOMCTB. [IpupoHbIE HCTOYHUKH YTIIEBOAOPOIOB.

- KHCIIOPOJICOIePKAIINE COCTUHEHHS (CTUPTHI U (PEHOJTBI, KAPOOHOBBIE KMCIIOTHI M A(UPHI, aJIbICTHIbI
U KETOHBI, XHUPBI, yriaeBonsl). [IpakTHueckoe NpUMEHEHHE STWIJICHTIHUKOJS, TIHUIepuHa, (eHoa.
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[Ipumenenue Qopmanblaeruia, aneTanbIeruia, YKCYyCHOHM KHCIOTHl. Mplla Kak COJIM BBICHINX
KapOOHOBBIX KUCJIOT. Moro1ne CBOKWCTBA MbLja.

- a3oTcoJepXallue COeAMHEHUs (aMHHBI M aMHUHOKHUCIOTHI, Oesiku). BricokomonekynspHble
COEUHEHMS (CUHTETUYECKUE M OMOJOTMYEeCKU-aKTUBHBIE). MOHOMED, MONIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmmmepu3anys STHIIEHa KaK OCHOBHOE HAlpPaBJIEHUE €r0 UCIIOJIb30BaHUS.

o 2
I'eneTnueckas CBsA3b MEXIY KJaccaMH OpraHMYecKkux coequHeHuil. [lonsarue o6 azorcomeprxammx
COEJMHEHUSX, OHOJOrMYECKH aKTUBHBIX BellecTBax (yriaeBojax, Kupax, Oenkax u  J1p.),
BBICOKOMOJICKYIISIPHBIX COCTUHEHUAX (MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO).
Tema 9.3. OcHoBHOE coep:kaHue 4 OK 01, OK 02,
Nnentuduxanus OK 04
OpraHHYecKuX 1. Buooprannyeckue coeauHeHus. [IpuMeHeHne u Owmojormueckas poib yriaeBojoB. OxucieHue
BeIIecTB, HX YIJIEBOJOB — HCTOYHUK BSHEPrUM SKUBBIX OpraHu3mMoB. OOnacTu MpUMEHEHHs aMHHOKHCIOT. 5
N [IpeBpamenust OenkoB muIM B opraHu3Mme. buonmormueckune QyHKium OenkoB. buomornyeckue
NpHMeHeHNe B ¢byHKLIMU )XUPOB. Pojb OpraHnyeckoit XuMHUM B pelIeHUH Ipo0sIeM MUILEBOH Oe301MacHOCTH.
OBLITOBOM U " .
.| 2. Ponp opranmueckold XMMHU B pPEHICHWH TMPOOJIIEM DHEPTreTHUECKOW OEe30MacHOCTH, B Pa3BUTHH
NPOU3BO/ICTBEHHOI
p A MEIULMHBI, CO3/IaHUM HOBBIX MaTEpUaIOB, HOBBIX NCTOYHUKOB SHEPTUU (aJIbTEpHATHUBHbIE UCTOUHUKU
eATeTbHOCTH .
A sHeprun). OMacHOCTh BO3/ICHCTBUS HA KHUBBIE OPTaHU3Mbl OPTaHMUECKUX BEHIECTB OTACIHHBIX KIIACCOB 2
yeJ0BeKa
(YyrineBoJopo/sl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIC, ANBICTHUABI U Jp.), CMBICH
MOKa3aTess MPeebHO TOMYCTUMON KOHIICHTPAITUH.
Paznesn 10. JIaGopaTopHbIi NPAKTHKYM N0 HACHTH(PHKANMH OPraHN4YeCKNX BelecTB 15
Tema 10.1. OcHoBHOE coep:KaHue 15 OK 01, OK 02,
HNnentndguxanus OK 04
oprannyeckux | J1adoparopHbie padoThI 15
coeJUHEeHH I N
OTeILHBIX JIaGoparopnast pabota Ne§. M3yueHue XapakTepHBIX CBOWMCTB CIHPTOB, (DEHOJOB, albAETHIOB U 4
KapOOHOBBIX KUCIOT.
KJIACCOB
JlabopaTtopHas padota Ne9. N3yueHne xapakTEpHBIX CBOMCTB YTIEBOIOB. 2
JIaGoparopnas padota Nel0. MzyueHnue xapakTepHbIX CBOWCTB OEJIKOB. 2
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JIaboparopHast pabota Nell. M3ydeHne xapaKTepHBIX CBOMCTB IMOJIMMEPOB U BOJIOKOH. 4
JlaGopaTopHass pabora Ne 12. Pacmo3HaBaHWE OpPraHWYECKHUX COCAMHEHHH METOJOM XHUMHUYECKOTO
JKCIEpUMEHTa (MPUMEHEHHE TOJYYCHHBIX 3HAHUH W HAaBBIKOB XMMHUYECKOTO HKCIIEPUMEHTa st 3
KaueCTBEHHOT'O OMPE/IEIICHUS BbIIAHHBIX 00pa31l0B OPraHUYECKUX BEIIECTB).
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAepP:KaHUe (MPUKJIATHONH MO1YJIb)
Pa3znen 11. Xumus B Npou3BOJACTBEHHOM JeSITeJILHOCTH YeI0BeKa 5
Tema 11.1. Xumus | Coaepxanue NpUKJIATHOTO MOYJIsI 5
B
HPOM3BOACTBEHHOM | | 1\ poitiime JOCTHKEHUS XUMHUYECKOM HAyKH M XUMHYECKOW TexHoioruu. Ponbp xumuu B OK 01, OK 02,
SITEJILHOCTH . .

AEATEIRHOC oOecrieueHNH DKOJOTHYECKOH, SHEpreTH4eckor Oe3omacHocTu. IlpaBuma Tmoumcka W aHanm3a OK 04, OK 07,
crapiiero XMMHAYECKOM MH(POpPMALUU U3 pa3IM4YHBIX MCTOYHUKOB (HayyHas M y4eOHO-Hay4yHas JIUTEpaTypa, IIK' 1.3
TeXHUKA- .

N a CpeacTBa MaccoBoil nHpopmanuu, ceTh IHTepHeT).

CYyI0BOAMTEJS C 3
npaBoM 2. [lpuHuun paboThl YeTblpeXTakTHBIX M ABYXTakTHBIX JIBC. Ilonarue u torumse. CocTaB TOILUIMBA.

IKCIIyaTallMM | HazHaueHWEe W COCTAaB Ta3opaclpesiefieHus CHUCTeMbl auseneid Ha cynHe. [IpeoOpaszoBanue
CYA0BBIX MOTEHIIMATIBLHOW dHEepTruu 3HeproHocutens (Tornuea) B COVY (au3ensx) Ha cyaHe. ['a3000pazoBanue

JHEPIreTUYCCKUX | py CKUTAHUU TOIUIMBA Ha cyqHe. ODHeproHocutenb. OBP peakuun. OnekTpoHHBIE (OPMYIIBI.
YCTaHOBOK DuU3nYeCKUe U XMMUYECKUE CBOKWCTBA DJIEMEHTOB.

3. Tlomstue «rpy3». Krnaccudukamuss Tpy30B MO pa3IuYHBIM TOpHU3HaKaM. TpaHCIOpPTHBIC OK 01, OK 02,
XapaKTEePUCTUKU TPY30B. ['py30mepeBO3KH, OCYIIECTBISAEMbIE MOPCKHMM W PEUYHBIM TPAHCIOPTOM. 2 OK 04, OK 07,
Oco0eHHOCTH TPY30BBIX Omepaluii He)TeHAIMBHBIX cynoB. Hedrenanusubie rpy3sl. HedTenmpoayKThI. [IK 3.2
Hedts. Xumudeckue cBoiicTBa HEPTH.

JAuddepenunpoBaHHbIii 3aueT 2

Bcero: 80
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3. YCJI0OBUA PEAJIM3ALIMU OBHIEOBPA3OBATEJIBHOT'O YYEBHOI'O TIPEJJMETA

3.1. lna peanu3auuu OporpaMMbl y4eOHOIro IpeaMera HpedyCMOTPEH cieayrollee ydeOHoe
IIOMEIIEHUE!

- KaOMHET « XUMUS».

Kabuner cootBercTByeT TpeOoBaHusAM CaHHTAPHO-3MUAECMUOIOTHUECKUX TPaBHI U
HOPMAaTHUBOB, OCHAIIEH TUIIOBBIM O0OpPYIOBaHHMEM, B TOM YHCIE CIELUAIU3UPOBAHHONW y4yeOHOM
MeOenpl0 U CpeACTBaMU OOYYEHHs, HEOOXOTUMBIMH [UIS BBIMOJHEHUS TPeOOBAaHHA K YPOBHIO
HOJArOTOBKH 00yYaroIuxcs.

B xabunere npenycMOTpeHo cienyroiee 000py/10BaHuE |

— [10CaJJOYHbIE MECTA 10 KOJIMUYECTBY 00Y4arOIUXCS;

— paOouee MeCTO IpernoaBaTels;

— KOMIUIEKT y4eOHO-HaTJISTHBIX TTOCOOHIA;

— KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

— 3aJIaHusl U1 KOHTPOJIBHBIX padoT;

— Ipo()eCCUOHANBHO OPUEHTUPOBAHHbBIE 3aJaHMUS;

— MaTepHabl sl IPOMEKYTOYHOM aTTeCTaluy;

— HaOOpBl HIAPOCTEPIKHEBBIX MOJIENEH MOJIEKYJ, MOJENHM KPUCTAUIMYECKUX PpEIIETOK,
KOJIJIEKLIMM MPOCTBIX M CJIOXKHBIX BEILECTB M/HIU KOJUIEKIIMU MTOJIMMEPOB; KOJUIEKIHS TOPHBIX OPOJL
¥ MUHEpasoB, Tabmuia MeHeneeBa, yaeOHble GUIBMBI, ITUPPOBEIC 00pa30BaTEIbHBIC PECYPCHI;

— naboparopHoe  OOOpYyIOBaHUE:  MEH3YPKHM, IHIIETKU-KANEeJIbHUIBI, TEPMOMETpBI,
MHUKpPOCKOII, JIyIbl, MpPEIMETHbIE M IOKPOBHbIE CTEKJA, IUIAHILETHl Ul KaleJIbHbIX peaKuii,
¢mipTpoBabHAS Oymara, MPOMBIBAIKH, CTEKISTHHBIE NMPOOMPKH, PE3WHOBBIE NMPOOKH, (hOHAPHKH,
Ha0Op pEeakTUBOB, CTEKJIIHHbIC MaJOYKH, HITATUBBI s MPOOMPOK;MEpPHbIE LMIMHIPHI, BOPOHKH
CTEKJISIHHbIE, BOPOHKHM JenuTenbHble IumuHapuueckue (50-100 wmu1), cTynku C TECTHUKOM,
daphopoBble  YalIKM, MUHLETH, (UIBTPH OyMakHble, BaTa, Mapisi, YacoBble CTEKJa,
AIIEKTPOIUIUTKH, JIAOOPATOPHBIE MITATHBBI, CIIMPTOBBIC TOPENKH, CIHYKH, TMPUOOP UIS MOITYydSHHS
ra3oB (WM NpoOUpPKa ¢ Ta300TBOIHON TPYOKOM), AepKaTesu Al MPOOUPOK, CKISHKU JUI XpaHEHHs
PEaKTHBOB, pa3/laTOYHbIC JIOTKH, Xxumudeckue ctakanbl (50, 100 u 200 mn);mmarenu; MUHIETHI;
TUTEJIbHBIC LI, CEKyHOMEpHI (TaiiMepsl), MepHble pooupku (Ha 10—20 mi1) u MepHBIe KOJIObI
(25, 50, 100 u 200 mut), BomsHast OaHs (MJIM TEPMOCTAT), CTEKJISIHHBIC TTAJTOYKH; KOHUYECKUE KOJIObI
s tutpoBanus (50 u 100 mir); MHAMKATOpHBIE MOJOCKM A ompeneneHuss pH u crannaprtHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHbIM UHAUKaTOp; numneTku Ha 1, 10, 50 mut (wnm no3atopsl Ha 1, 5
u 10 mi), GropeTKu Juid TUTPOBaHUS, MeAUIMHCKHE puubl Ha 100—150 M1, tabopaTtopHble H/HUIH
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, CymmibHbIN KA, U JIp. TabopaTopHOe 000PYyI0BAHUE.

B kabuHeTe npenycMOTpeHb! CIEAYIOIINE TEXHUUECKUE CPeJICTBA 00yUeHUS:

- KOMIIBIOTEpP C YCTPOHCTBAMU BOCHPOU3BEIECHUS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOEKTOP C
9KpaHOM, MyJbTUMENNMHASA JOCKA, YKa3Ka-IIPE3EHTEP ISl IPE3EHTALU;

- IEPCOHAIbHBIA KOMIBIOTEP C JIUIIEH3UOHHBIM IIPOTPAMMHBIM 00€CTIEUEHUEM;

— IIPOEKTOP C IKPAHOM.

Jlns peanuzanuu paboyeil mporpaMMbl yueOHOTO IpeaMeTa MpeaycMOoTpeHa OuOInoTeka u
YUTAIBHBIN 311 C BBIXOJIOM B ceTh VIHTEpHET.

3.2. HugopmanuoHHOE o0ecnedyeHre peau3aluy NporpaMmal

3.2.1. OcHOBHBIE JIEKTPOHHBIE U3TAHUS

1. Xumus. bazosbiit ypoBens. 10 knacc : yuebnuk / Epemun B.B., Kyzsmenko H.E., Tepenun
B.M., Ipo3noB A.A., Jlynun B.B.; mox pen. Jlynuna B.B. - 8-e u3z., crepeotunHoe - Mocksa :
NznatenberBo "[poceemenue”, 2022. - 208 c. - ISBN 978-5-09-099533-7. - TekcT : 37eKTPOHHBIH.

2. Xumus. ba3ossiii ypoBens. 11 knacc : yue6nuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpozmoe, B. B. Jlyaun ; mox. pen. B. B. Jlyauna. - 8-e m3xa., mepepaboranHoe - MockBa
WznarensctBo "lIpocsemenue", 2022. - 226 c. - ISBN 978-5-09-099534-4. - TekcT : 3NeKTPOHHBIA.
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3.2.2. lonoJHUTEIbHbIE HCTOYHUKH
1. lN'abpuensn, O. C. Xumus. ba3oseiit yposenb. 10 kiacc : yueonuk / O. C. ['abpuensH. - 5-¢
u3M., nepepadoranHoe - Mocksa : M3marensctBo "[Ipoceemenue”, 2022. - 192 c. - ISBN 978-5-09-
099538-2. - TeKcT : 2JIeKTPOHHBII.
2. T'abpuensn, O. C. Xumus. ba3oslii ypoBens. 11 knacc : yueonuk / O. C. ['abpuenss. - 8-¢
u3., crepeotunHoe - MockBa : M3gartenbctBo "lIpocBemenune”, 2022. - 224 c¢. - ISBN 978-5-09-
099539-9. - TekcT : 27TEKTPOHHBIN.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB
OCBOEHHUMAOBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O ITPE/IMETA

KOHTPOJILI/I OLEHKA paCKpPbIBAKOTCA 4CpPC3 MPECAMCTHLIC PC3YJIbTaThbl, YCBOCHHBLIC 3HAHUA U

OU 1esATeNbHOCTH

OK 04.| P 3, Tema 3.1.
DddexTuBHO P 8, Temsr! 8.1, 8.2.
B3auMogerictBoBa | P 9, Temsr 9.2, 9.3.

T U padoratrs B | P 10, Tema 10.1.
KOJIJIEKTHBE u| P11, Tema 11.1 (IT-o/c).
KOMaH/Ie

OK 07.| P 6, Tema 6.1.
ConeiicTBOBaThH P 11, Tema 11.1 (IT-o/c).
COXPaHEHHUIO

OKpYy>Karoleu

Cpenpl,

pecypcocOepexeH

W0, TMPUMEHATH

3HAHUS 00

W3MEHEHUU

npuoOpeTeHHble 00yYarolMMHCS YMEHUS, HampaBlieHHble Ha (OpMHpOBaHHE OOIIUX U
po(ecCHOHATTLHBIX KOMIICTCHITHH.
Oomas/npogecc Pa3nen/Tema T olleHOYHBIX MEePONPUATHIA
HOHAJILHASA
KOMIETEeHIUs
OK 01. | P1, Tema 1.1. Texyiuit KOHTPOIIb B (hopMme:
Bri6upath P2, Temsr 2.1, 2.2. — TECTUPOBaHMUE;
CII0COOBI P 3, Tema 3.1. — KEWc - 3a1aHus;
pewenuss  3anay | P 4, Tema 4.1. —  YCTHBIH 0I1poc;
npodeccuonansu | P 5, Tema 5.1. —  oKIasl, pedeparsr;
oii nesarenpHocTH | P 6, Tema 6.1. —  OICHKA BBIMOTHEHHS
npuMeHuTensHo K | P 7, Tema 7.1. J1a60paTOPHBIX PaboT.
pasIMYHbIM P 8, Temnr 8.1, 8.2. [IpoMeKyTO4HAsT ~ aTTeCTalys B
KOHTEKCTaM P9, Temr 9.1, 9.2, 9.3. dopme:
P 10, Tema 10.1. —  auddepeHIupOBaHHBII 3a4eT
P 11, Tema 11.1 (IT-o/c).
OK 02.| P2, Tema 2.2.
Hcnons3oBaTh P 3, Tema 3.1.
COBPEMEHHBIE P 5, Tema 5.1.
cpeacTBa moucka, | P 6, Tema 6.1.
aHaiaus3a ul|P7 Tema7.1.
UHTEpIpeTaluu P 8, Tems! 8.1, 8.2.
uHpopmanu  u | P9, Tems1 9.2, 9.3.
nHpopmanronusl | P 10, Tema 10.1.
e TexHosoruu s | P 11, Tema 11.1 (IT-o/c).
BBITIOJTHEHUS
3a1a4y
npodeccnoHanbH
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KJIuMaTa,
TIPUHIIHITBI
OCpPEIKITUBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIENCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

IK 1.3.| P11, Tema 11.1 (IT-o/c).
DKCIUTyaTupoBaTh
CyJOBBIE
JHEPreTHYCCKUE
YCTaHOBKH

[K 3.2. | P11, Tema 11.1 (IT-o/c).
CobmronaTh MepbI
MPEIOCTOPOKHOC
TH BO  Bpems
MOTPY3KH,
BBITPY3KHU u
oOpareHus c
OTIaCHBIMU u
BpEIHBIMU
rpy3amu BO

BpeMs peiica
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