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1. IACIHOPT PABOUYEI MPOIPAMMBI OBIIIEOBPA30OBATEJIBLHOM
YUYEBHO U CHUTLIMHBI

1.1. O6snacTh NpUMEHEHHUS IPOrPaMMBbI

Pabouas nmporpamma no 061eo0pa3oBaTeIbHON yUeOHOW JUCITUTUTHHE
«Xumus» cocraBlieHa Ha OCHOBe TpeOoBaHuil  @DenepalibHOTO  TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTAaHAAPTa CPEJHETO OOIIero 0Opa3oBaHMS U SBISETCS YacThIO MPOTPAMMBI

MOATOTOBKH CIIELUAIINCTOB CPEAHEro 3BeHa o cnenuanbHoctu CITO
25.02.08 «IKemayaTanusi 6eCMMJIOTHBIX ABHAIMOHHBIX CHCTEM»
(xom) (HammenoBanue cnenmanbHOCTH / Ipodeccru)

1.2. llenu u ni1aHupyemMble pe3y/ibTaTbl 0CBOCHHUA AUCHUIIIHHBI:

Henbto muctumuinHbl «XUMUS» SBISETCS (OPMUPOBAHUE Y CTYAEHTOB MPEACTABICHUS O
XUMHUYECKON COCTAaBISIOIIEH €CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpa KaK OCHOBBI IIPUHSTHS
pemeHHﬁ B JKHM3HCHHBIX W MPOU3SBOJACTBCHHBLIX CHTYyAllUAX, OTBCTCTBCHHOI'O IIOBCIACHHUA B
IIPUPOJTHOM CpeJie.

1.3. MecTo 00meo0pa3oBaTeIbHOIi Y4YeOHON IHCHUILUIMHBI B CTPYKTYpe NpPOrpamMMbl
MOArOTOBKH CHELHATNCTOB CPEIHEr0 3BeHA:

Juctunnuna «XuMUs» BXOJWT B COCTaB MpeaMeTHOM obnactu EcrecTBeHHBIE HayKu
OI'OC COO u O6meobpazoBaTenpHas moAroToBKa/bazoBbie AUCIMTIUIMHBI

(YKazamov NPUHAONEHCHOCMb OUCYUNIUHBL K NPEOMEemHOU 001acmu, NPONUCAHHOU 8
®@I'OC cpeonezo obueco 0bpazosanus u K y4eOHOMY YUKITY)

1.4. Pe3yabTaThbl OCBOEHMsI 00111€00Pa30BaTEJIbHON Y4eOHO# TUCUMILUIMHBI B COOTBETCTBUM
¢ ®I'OC CIIO u Ha ocose ®I'OC COO

JAucuuninHa BXOAUT B 001e00pa3oBaTebHbIA IIUKJ U OTHOCUTCH K 0a30BbIM 0011e00pa-
30BaTeJbHBIM JTUCHUILIMHAM CpelHero (ImoJIHOro) o0uero 00pa3oBaHusl M HANPaBJIeHA HA
¢dopmupoBaHue 001IMX KOMIIETEH U,

AHIIOO Pa6ouast mporpamma o o61e00pa3oBaTeIbHON yaeOHOH U CIUIITIHE « XIMUD»
«AxaeMuyecKuit CriennanbHocTth 25.02.08 «Dkcnnyaranus 6eClMIOTHBIX aBUAIIMOHHBIX CUCTEM >
KOJIIEK CocraBuremn Xwurynesa I A.



OO01IMe KOMIIETEHIIUU

[Tnanupyemblie pe3ynbTaThl 00yICHHS

OO6mue 1 (MMYHOCTHEIE, METAIIPEIMETHBIC)

JucuunnunapHsie 2(IpeaMeTHbIC)

OK 01

Bribupats

CIIOCOOBI pEIIeHUs 3a1a9

npodeccnoHaIbHO T
JeSATEIIbHOCTH,
MMPUMCHUTCIIEHO
Pa3IMIHBIM KOHTCKCTaM

K

YMers:
- CaMOCTOSITENIbHO  (OPMYITUpPOBaTH U
aKTyaJIH3HpOBaTh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIWBATh CYIIECTBEHHBIN MPHU3HAK
WJIH OCHOBaHUS JUTST CpaBHCHUS,
Kiaccuukanuu u 0000IeHNUs;

- ONpeneNaTh IeH JESTCIIbHOCTH,
napaMeTpsl U KPUTSPUHU UX JOCTHIKCHHSI,

- BBISIBIISITH 3aKOHOMEPHOCTH u
MIPOTHUBOPEUUS B paccMaTpUBaEMBIX
SIBIICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JICATCIHHOCTD,
OIICHUBATh  COOTBETCTBHE  PE3yJIbTaTOB
IIEJIsIM, OIICHWBATh PHCKH  TOCIICICTBUI
NeSITETEHOCTH;

- pa3BUBaTh KPEATHBHOE MBIINUICHUE TPH
pelIeHNH KU3HEHHBIX Tpo0iIeM

- BJIAJCTh HaBBIKAMH yaeOHO-
HUCCIIEI0BATEILCKON u MPOEKTHOM
NESTETbHOCTH, HABBIKAMH  Pa3pelIeHUs
npooseM;

- BBISIBJISITH IPUIUHHO-CIICJICTBEHHBIE CBSI3U
U aKTyaJIM3UpOBaTh 3a7ady, BBIJIBUTaTh
TUTIOTE3Y ee perieHus, HaXOJHUTh
apryMeHThl JUIsl J0Ka3aTeJbCTBa CBOMX
YTBEP)KJICHUM, 3a/laBaTh IapamMeTpbl H

KPUTEPUU PELICHHUS;
- aHaNIM3UpPOBATh IOJIYYEHHBIE B XOJ€
pellieHus 3aJayu Pe3yabTaTbl, KPUTUUECKH

Ymern

- BBISIBJLITH XapaKTEPHbIC IPU3HAKU
51 B3aUMOCBS3b N3y4EHHBIX
IIOHATUH, [IPUMEHATH

COOTBETCTBYIOIIIME IOHATUSA TpPHU
OINHUCAHUU CTPOCHUS U CBOWCTB
HEOPraHWYECKUX W OPraHUYECKHUX
BEIIECTB W HX IPEBpALICHUN;
BBISIBJISITD B3aUMOCBS3b
XUMUYECKUX 3HAHUU C IMOHATUAMH
Y IIPEACTABICHUAMU APYTUX

€CTECTBEHHOHAYYHBIX IPEIMETOB;
- HUCHOJIb30BaTh HAMMEHOBAHUS

XUMHUYECKHAX COEMHEHUIN
MEXyHapOAHOTO cor3a
TEOPETUYECKOM W IPUKIATHOU

XAMHH W TPUBHAIBHBIC Ha3BaHUS
BOXHEHIINX  BEHIECTB  (ITUJICH,
aneTwieH,  IJHUIepuH,  (eHo,
dbopManbaeru, yKkCycHas KUCJIOTa,
TJIMLWH, YTapHbIUA Ta3, YIJIEKUCIbIN
ra3, aMMUaK, TraiieHas W3BECTb,
HeraieHasi U3BeCTh, MUThEBAsI CO/Ia
U JIPYyrux), COCTaBJIATH (OPMYIIBI
HEOPraHUYECKUX M OPraHU4eCcKHX
BELIECTB, ypPaBHEHUS XUMHUYECKHX
peakiuii, OOBACHATH HX CMBICI;
MOJATBEPXKIaTh XapakTepHbIe
XUMHYECKHE CBONCTBA BEIIECTB
COOTBETCTBYIOIIUMHU

OLCHUBATH Hux JOCTOBCPHOCTD, | OKCIICPUMCHTAMHU n 3aIIuCiIMHn
IIPOrHO3UpPOBAaTh  U3MCHCHHUC B  HOBBLIX ypaBHeHI/Iﬁ XHUMHNYCCKHX peaKHHﬁ;
YCIOBHUAX; - YCTaHaBJIUBAaThb NPHUHAIJICIKHOCTDH
- HNEPCHOCUTL 3HAHHA B IMO3HABACIIbHYIO W | U3YUCHHBIX HCOPTraHUYCCKUX u
IMPAKTHYICCKYIO obnactu OPraHn4CcCKux BCIICCTB K
KHU3HCOACATCIIbHOCTH, OIPCACIICHHBIM KJIaCCaM U I'pyIIiaM
- HUHTCIrpUpOBaThb 3HAHUA U3  PA3HBIX COG,I[I/IHGHPlﬁ, XapaKTepHUu30BaTh HUX
IMPEAMCTHBIX O6J'IaCTeI71; COCTaB U BaKHEHUIIIHE CBOﬁCTBa;
- BBIABUT'AaTb HOBBIC HWACH, MpcAjiararb | OIpPCACIIATH BUBI XUMHNUYCCKHX
OPUTHHAJIBHBIC MTOAXOAbI U PCHICHUA, CBs3EH (KOBaJ'IeHTHaSI, HWOHHas,
- CHOCOOHOCTh HMX HCIOJB30BaHHSI B MCETAJIIMYCCKasd, BO)IOpO,Z[HaSI),
MO3HABATEIbHON U COLIMAJIbHOM IIPAaKTUKE TUTIBI KPUCTAJUIMYCCKUX PCHICTOK
BCIICCTB, KHaCCI/I(I)I/II_II/IpOBaTL




XUMHNYCCKHUEC

peaKIuu;
- TpPOBOJUTH  PACYeThl  TIO
XUMHYECKUM bopmynam u
YPaBHEHHUSM XUMHUYECKUX PEaKIUN
C HCIOJNBb30BaHUEM (PU3HUECKUX
BEJIMYHH, XapaKTEePHU3yIOLINX
BEIIECTBA  C  KOJIMYECTBEHHOM
CTOPOHBI: MaccChl, o0bema
(HOpMaJIbHBIE ~ YCJIOBHUSI)  Ta3oB,
KOJIM4YECTBa BELIECTBA;
HCII0JIb30BATh CHCTEMHBIE
XUMHAYECKHE 3HAHUS JUISl TIPUHSATHS
pemeHui B KOHKPETHBIX

JKU3HCHHBIX CUTyallHsAX, CBA3AHHBIX
C BCIICCTBAMH U UX ITPUMCHCHHUECM.

3HaTh

- CcHocoObl aKTyaJlu3MpoBaTh MpodIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

CrocoOBl  YCTaHABJIMBATH CYIIECTBEHHBIN
MpHU3HAK WA OCHOBaHUS JUISi CpPaBHEHWS,
kiaccudukanuu u 0000IIeHNUS;

- CcocoOBl ONPEAETATh LU NeSTEeIbHOCTH,

3a/aBaTh MapaMeTpbl U KPUTEPUH UX
JOCTHKEHHUS;

CHOCOOBl  BBISBJISITH  3aKOHOMEPHOCTH H
MIPOTUBOPEUUS B paccMaTpuBaeMBbIX
SBIICHUSIX;

- cnocoObl  pa3BUTUS  KpPEaTHUBHOIO

MBIIUICHUSI TIPU  PEIICHUM SKU3HEHHBIX
npoOiem;

3HaTh
- OCHOBOIIOJIATalOIINe  TOHSATHS
(XMMUYECKHII ~ 3JE€MEHT,  aTOM,

AJICKTPOHHAsT 000JI0YKa aTroMma, S-,
p-,  d-a;mexTpoHHBIE — OpOWTAH
aTOMOB, WOH, MOJIEKYJIa,
BaJICHTHOCT,

ANIEKTPOOTPHUIIATEITPHOCTh, CTEICHb
OKHUCIICHHsSI, XHUMHYECKas CBs3b,
MOJTb, MOJISIPHAsI Macca, MOJISIPHBIN
00bBeM, YIIEPOTHBII CKEJIET,
(GyHKIIMOHATIBHAS TPYIINA, PaHKal,
u30Mepus, U30MEpHI,
TOMOJIOTUYECKUH  psii  TOMOJIOTH,
YIJIEBOJOPOIbI,  KUCIOPOI- |
a30TCOo/IepIKalIne COCITMHCHUS
OMOJIOTUYECKH aKTHBHBIC BEUICCTBA
(yrneBopl, KHUPBI, OenKm),
MOHOMEp, TIOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIIMHEHUS| KpHCTAJTHYECKAst
pemieTka,  THIBI ~ XHMHYECKUX
peakiuii (OKHCTHTETBHO-
BOCCTAHOBTEJIbHBIC, 9K30-H
SHIOTEPMHUUYECKUE, peakinuu
MOHHOTO oOMeHa), pacTBop,
AIIEKTPOJIUTHI, HEBJICKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS UCCOIHAIIMS,
OKHUCJIUTETb, BOCCTaHOBUTEb,
CKOPOCTh XMMHUYECKOW pPEaKIIHH,
XUMHYECKOE PaBHOBECHE, TEOPUH H

3aKOHBI  (TeOopuss  XMMHYECKOTO
CTPOCHMSI OpPraHUYECKUX BELIECTB
AM. byrneposa, TEOpHs

BHCKTpOHHTHqCCKOﬁ Jucconuaniuu,




NIEPUOANYECKUI 3aKOH J.1.
MengeneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOH COXPaHEHUsI MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUI
S3BIK  XUMHH, (DaKTOJIOTHYECKHE
CBEICHHSI O CBOMCTBaX, COCTaBe,
MOJTYYCHU N u 0e30macHOM
HCTIOJIb30BAHUU BOKHENIINX
HEOPraHUYeCKUX W OPraHuYeCKHX
BEIIECTB B OBITY M MPaKTUYECKOU
JESITEIbHOCTH YEJIOBEKa,

- TPEACTABICHUS: O XUMHYECKOH
COCTaBJIAOIIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJIM XHMHH B TIO3HAHUU
SIBJICHU I

IIPUPOJIBI, B (hopMupoBaHUN
MBITIIUICHASI U KYJIBTYPBI JTUYHOCTH,
ee (QYHKIMOHAILHON TPaMOTHOCTH,

HE00X0IUMO TUTS pereHus
MPAKTHICCKUX 3amaq 5
SKOJIOTMYECKHU 000CHOBaHHOI'O

OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJIHON Cperie;

OK 02 Hcnomns3oBaTh
COBpPEMEHHBIE CPEJIICTBA

MOWCKa,  aHaim3a |
WHTEPIpPETAIIHH
nHpopMaruu u
WH(POPMAIIMOHHBIE
TEXHOJIOTUU st
BBITIOJTHCHUS 3amad
poheccHOHATLHOM
JeSATEIbHOCTH

YMmeTs:

- BJIAACTh HaBBEIKAMH TTOJTYICHHST
WHpOpMAIIUM W3 HMCTOYHUKOB pa3HBIX —
THUIIOB, — CaMOCTOSITEIbHO OCYIIECTBISATh
IIOMCK, AaHaJdu3, CHCTEMaTU3alHui U
MHTEpIpeTanuio HHPOpMAUU Pa3IMIHBIX
BHJIOB U (DOPM MPEICTABICHNUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX hopMaTax
C YYeTOM Ha3HaueHus uHPOpPMAIUU U

11 () (S:10)7 ayJAUTOPHH, BbIOUpas
ONTUMANbHYI0 (OpPMYy TPEICTABICHUS H
BU3YaJIU3alllH;

- UCIIOJIb30BaTh CpeacTBa

UH()OPMAIIMOHHBIX M KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B PpEIIEHHH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX M OPraHH3aIlMOHHBIX
3amad ¢ coOmrojieHHeM — TpeOOBaHMM
OPrOHOMHKH,  TEXHUKH  OE30MacCHOCTH,
THUTHUEHBI, peCypcoCcOepeKeHNUs, TPABOBIX U
THYECKMX HOPM, HOPM HH(MOPMAIIMOHHOMN
0e30MMacHOCTH;

YMmeTsh:

- IJIJAHUPOBaTh W  BBITIOJHSATH
XUMUYECKHAMN AKCIIEPUMEHT
(mpeBpaieHus OpraHuYeCcKux
BEIIECTB npu HarpeBaHuH,
MOJYyYCHHE OJTHJIICHA M H3y4YeHHUE
€ero CBOIICTB, KaueCTBEHHBIE

peaKuu Ha aibJerujbl, Kpaxmail,
YKCYCHYIO KHCIIOTY; JAEHaTypauus
OeNKOB IpU HArpeBaHUU, I[BETHHIC
peakiuu 6eIKOB; TPOBOIAUTH

peaknuu HUOHHOTO oOMeHa,
OTpENeNiATh Cpeay BOIHBIX —
pacTBOpOB,

Ka4eCTBECHHbBIC peaknuu Ha
cynabdar-, KapOboHAT- U XJIOPHU-
AHUOHBI, Ha KATHOH AaMMOHHUS;
pemiarth JKCIIEPUMEHTAIbHbIC

3agaud 1Mo TeMaMmM '"Meramiasl" H
"Hemeramnsl") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKU 0€30MacHOCTH
npu OOpalleHUuN C BEIIeCTBAMU U
7a00paTOpPHBIM  000PYIOBaHHUEM;
MPEJICTABIISTh pe3yabTaThl
XUMUYECKOTO  JKCIIEpUMEHTa B
dopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIMX  pEaKuud U




(dbopMyTUpPOBaTh BHIBOIBI HA OCHOBE
ATUX PE3YJIbTATOB;

- aHaAIM3MPOBATh  XHMHUYECKYIO
UHPOpPMALIMIO, TOJIy4aeMylo U3
pa3HbIX  UCTOYHMKOB  (CpEACTB
MaccoBOW  MH(OPMAIMH,  CETh
WnTepHer u npyrue);

- TpPOBOIUTH  PACYEThl  TIO
XUMHYECKUM bopmynam u

YPaBHEHUSIM XUMHYECKUX PpPEaKUUl

C HCHOJNBb30BaHUEM  (PU3HUECKUX
BEJIMYHH, XapaKTEePU3YIOLINX
BeIIleCTBa c KOJIMYECTBEHHOU
CTOPOHBI: MaccChl, obbema
(HopMmallbHBIE ~ YCJIOBHUSI)  Ta3oB,
KOJINYECTBA BEIIIECTBA,
UCTIOJIb30BATh CHCTEMHBIE

XUMUYECKNE 3HAHMS JUISl IPUHATUSA
pereHuin B KOHKPETHBIX
JKA3HEHHBIX CUTYallUsAX, CBA3aHHBIX
C BEIIECTBAMM M UX IPUMEHEHUEM.

3HaTh:

- CrmocoObl TOMy4YeHHs WHGOpPMAIUU U3
Pa3HOTO THIA UCTOYHUKOB,

- CIIOCOOBI MOMCKa, aHaJIM3a,
cUCTeMaTHU3aIuu u MHTEpIIpEeTaluu
WHPOpMAIIUA PA3TUYHBIX BUIOB U (GOpM
MIpe/ICTaBJICHMUS;

- crmocoObl  OLIEHMBATHh JOCTOBEPHOCTb,
JETUTUMHOCTD uHpopmanumu, ee
COOTBETCTBUE TMPABOBBIM U  MOPAJIbHO-
THUYECKUM HOPMaM;

- crnocoObl pacro3HaBaHUS M 3alllUTHI
uHdopmaruu, nH(pOpMaAITMOHHOM
0€30MacHOCTH JTUYHOCTH

- OCO3HaHHE LEHHOCTHU HAy4YHOU
NEeSITeNIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh
MPOEKTHYIO u HCCIIEIOBATENBCKYIO
JeSITeNIbHOCTh MHJIMBUIyaIbHO U B TPYIIIE;

3HaTh:

- OCHOBHBIE METOJbl HAYYHOTO
MO3HAHUS BEIIECTB M XUMHYECKHX
SBJICHUH (HaOMIOACHUE, U3MEPCHHUE,
SKCIIEPUMEHT, MOACITUPOBAHUE.

OK 04 DOddexrusHO
B3aUMO/JICIICTBOBATh |
paboTaTh B KOJJICKTUBE U
KOMaH/Ie

YMmers:

- BLI6I/IpaTL TEMATUKy u MCTO/JbI
COBMECTHBIX JEUCTBHUM C y4eTOM 06H_II/IX
HHTCPECOB U BO3MOXKHOCTEH  KaXKJIOrO
YJICHA KOJIJICKTHBA,

- IMPUHUMATDb OCIIn COBMECTHOM
ACATCIIbHOCTH, OpraHnu30BbLIBATH u
KOOPAWHUPOBATH JEeNCTBUS 1o €C

JOCTH)KEHUIO: COCTaBJIATh IUJIaH JEHCTBHMA,
pacrpeniesiaiTh poJId C Y4eTOM MHEHHH
YYaCTHHUKOB o0CyX/1aTh pe3yinbTaThl
COBMECTHOM paboThl;

YMeTh:

- IUIAaHUPOBATh U  BBINOJIHATH
XUMHUYECKUI JKCIIEPUMEHT
(mpeBpatieHus OPraHuYeCKUX
BEIIECTB pu HarpeBaHuy,
MOJIyYEHHE OJTUJIEHA W U3y4YCHHUE
ero CBOMCTB, Ka4yeCTBEHHBIC

pCakiiun Ha aJbACTHUABI, Kpaxmall,
YKCYCHYIO KHCJIOTY; ACHATypalusa
! IIpyu Harp€BaHuWM, LBCTHBLIC
pcaknuun 66HKOB; IpOBOAUTDH

pcaKknunmn HOHHOI'O O6M€Ha,




- OIIGHMBAaTh KAaueCTBO CBOET0 BKJIaJa M
KaXJIOTO YYaCTHUKAa KOMaHJIbl B OOIIUIA
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaraTh HOBBIE TPOEKTHI, OIEHUBATH
Hacu c MO3UIUU HOBM3HEI,
OPUTMHAIILHOCTH, MPaKTUYECKOU
3HAYMMOCTH;

- KOOPJIMHUPOBATH U BBINOJHATH paboTy B
YCIIOBUSIX PEAJIBHOIO, BHUPTYAIBHOIO W
KOMOMHHPOBAHHOI'O B3aMO/JICHCTBUS;

- OCYUIECTBIIATH MIO3UTHUBHOE
CTPATETHUYECKOE IOBEACHUE B Pa3JIMYHBIX

CUTyallUsiX, TMPOSBIATH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUITUATUBHBIM;
- TOpuHUMaTh ceOs, TOHUMas CBOU

HEOOCTAaTKHU U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTHI APYIUX
JIOJEH  OpM  aHauu3e  Pe3yJbTaToB
NeSITeNIbHOCTH;

- IIPA3HABATh CBOE IIPaBO U IIPaBO IPYIUX
JIIOJIEN HA OIIHOKH;

- pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUD C
MO3UIIMU IPYTOTO YEeJIOBEKa.

OTIpe/IeNATh cpeny BOJIHBIX
pPacTBOPOB, KAUECTBEHHBIC PEAKIIUH
Ha cynb(dar-, KapOOHAT- U XJIOPUA-
AQHMOHBI, Ha KaTHOH AaMMOHHS;
pemarpb IKCIIEPUMEHTAIIbHBIC
3a7aun no TtemMaM "Meramibl" U
"Hemeranmnbl") B COOTBETCTBUHU C
IpaBWJIaMU TEXHUKU O€30M1acHOCTU
npu 0OpalleHuu ¢ BelIeCTBaMU U
71a00paTOpHBIM  000PYIOBAHUEM;
IPECTaBIIATh pe3yNbTaThl
XHUMHAYECKOTO  OKCIEpUMEHTa B
dbopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIIMX  PEAKUUHA U
(GopMyIMpOBaTH BHIBOABI HA OCHOBE
ITHUX PE3YIBTATOB

3HaTh: 3HaTh:

- MPEUMYIIEeCTBA KOMaHHOMH U | - CIocoObl B3aWIMOCBSI3U MEKIY

WHIMBHUIYTBHOW paObOTHI; y4eOHO-HCCIIeI0BATEbCKOM,

- METOJIbl COBMECTHBIX JIEUCTBUUA C YYETOM | IPOEKTHOM U CoLIMaJIbHOHU

0o0mMMUX WHTEPECOB M  BO3MOXKHOCTEH | IEATETHLHOCTHIO.

Ka)KJIOro 4jeHa KOJJIEKTHBA;

- CIIOCOOBI OpPraHU30BBIBATh H

KOOPJAUHHPOBATH JIEHCTBUSA o

JIOCTHIKEHHIO LeTH COBMECTHOI

JIEeITEILHOCTH: COCTABJIATh IUIAH NEHCTBUH,

pacmpenensaTb poJM C Yy4eTOM MHEHHH

YYaCTHHKOB 00CyX/1aTh pEe3YIbTATHI

COBMECTHOM pabOThI;

- CrmocoObl TO3UTHUBHOIO CTPATETHYECKOTO

MOBEJICHUS B PA3JIMUHBIX CUTYaITHIX
OK 07 CopneiicTBOBaTh | YMETH: YMeTh:
COXpaHEHUIO - TIUTAHUPOBATh U OCYILECTBIIATH JCUCTBUS B | - co0Ir01aTh npaBuia
OKpY’Karomen Cpelbl, | OKpYyXarollei cpele Ha OCHOBE 3HAHHH | 9KOJIOTUYECKU 1e71€CO00Pa3HOTOo
pecypcocOepexeHuto, Henen YCTOWYUBOTO pa3BUTHUSA | IOBEACHUSI B | OBITY U TPYAOBOM
MPUMEHSITh 3HAaHUSA 00 | YeIOBEUecTBa, NESTEIbHOCTH B IENISIX COXPAHEHUS
H3MEHEHUH KJIuMara, | - MPOTHO3UPOBATH HEONMaronmpusTHBIE | CBOETO 3I0POBbS U OKPYXKAIOIIeH
MIPUHIIUIBI OEPEKITUBOTO | SKOJIOTUYECKUE MOCNEACTBHS | MPUPOJHOW  Cpelbl;  YYUTHIBATh
MIPOU3BO/JICTBA, IpeIITPUHUMAEMbIX JNEWCTBUI, | OTACHOCTH BO3IEHCTBUA Ha JKHUBEIE
3¢ heKTUBHO IpeIOoTBPALATh HX. OpTraHU3MBI OTpeeTeHHBIX
JIIEHCTBOBATH B BEIIECTB, MIOHUMAas CMBICIT
Ype3BhIUANHBIX MOKa3aTels peIeIbHO
CUTYaITUSIX. JOTYCTUMOW KOHIIEHTPAIUH. .




3HAaTh:

- OCHOBBI  3KOJIOTUYECKOW  KYJIBTYpHI,
3aKOHOMEPHOCTH  BJIMSIHUASL ~ COLUAJIBHO-
SKOHOMHUYECKUX ITPOLECCOB HA COCTOSIHUE
MPUPOIHON U COLMAIILHOM CPEJIbI

3HaTh:

- XHMMYECKYI0  COCTAaBJISIOLIYIO
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, pOJIb XUMHUU B IIO3HAHUU
SABJICHUHN IIPUPOJBL.

1K 4.3

OcyiiecTBISATh BEJCHUE IKCITYyaTallMOHHO-TEXHUYECKOU JTOKYMEHTallUuN




JIMYHOCTHBIE pe3yJabTaThbl

Koax aum4yHOCTHBIX

peau3aluy NPporpaMMbl BOCIIUTAHUS pe3yJbTaToB

(ZeckpunTopsni) peau3anuu
NporpaMmbl
BOCIIMTAHUSA

Oco3Harouii  NPUOPUTETHYIO  LIEHHOCTh  JIMYHOCTH  YEJIOBEKa;

YBa)KaloOIUA COOCTBEHHYI0 M 4YYXKYI0 YHUKaJIbHOCTb B pa3iauuHbIX | JIP 7

CUTYallUsIX, BO BCeX OpPMax M BUIAX JIESATEIHLHOCTH.

[IposBisAOIMA U JEMOHCTPUPYIOLUIMN YBAKEHHE K IIPEACTABUTEISIM

Pa3IMYHbIX 3THOKYJIBTYPHBIX, COLMAIBHBIX, KOH()ECCHOHAJIBHBIX U

uHpIX Tpynn. CompuyacTHBII K COXpaHEHHIO, IpeyMHoxeHuto u | JIP 8

TPAHCIAUMU KYJIbTYPHBIX TPaJAUIIMI U NEHHOCTEW MHOTOHAMOHAIBHOTO
POCCHICKOI0 rOCy1apCcTBa




1.5. PekomeHyeMoe KOJIHYECTBO YACOB Ha OCBOEHHE MPOrpaMMbl 001eo0pa3oBaTeIbHOIl
y4eOHOil TMCUUIIIMHBI:

O0BeM 00pa3oBaTe/bHOI MporpaMmbl — 52 yaca, B TOM 4YHcJIe:

00s3aTe/IbHOI YUeOHOH HArpPy3KHU 00y4yalolerocs ¢ npemnojgaBarejieM — 48 4acos;
CaMOCTOfITeIbHAsl padoTa o0yyaroumerocsi - __ vaca;

KOHCYJIbTAUMH_2__ 4acoB;

NMPOMEKYTOYHAS ATTeCTAllUs — _2 4acoB.
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2. CTPYKTYPA HW COJEPXKAHUE OBIIEOBPA3OBATEJIBHONH YUYEBHOM
JUCIHHUIIVIMHBI

2.1. O0beM yueOHON AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bua yueoHoii paGoTbl Oovem uacos
O0beM 00pa3oBaTeIbHON MPOrpaMmbl (BCero) 52
CymmapHasi y4yeOHasi Harpy3ka oOydaluMxcss BO B3aHMOJEHCTBHHU C 48
npenojaBartejieM
B TOM YHCJIe:
TeopeTHYeCKHe 3aHATHS 16
NPAKTHYECKUE 3AHATHSI 16
.....J1a00PATOPHBIE 3AHATHUSA 16
CamocrosiTesibHasi paboTa o0yuaiuierocsi (Bcero) *
KoncyiabTanumu no yue0Hoi JTuCIMIJIMHE 2
IIpome:xxyTouHasi arrecTanus ¢ popme oughgpepenyuposannozo 3auema 2

Bo ecex aueiikax co 36e300uxoui (*) cnedyem ykazamv 00vem 4aco8é 6 cOOmMEEMcCHEUU C
YUueoHbIM NA1aHOM
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

®opmupyemMble
HanMenoBamHme Conepxxanue yueOHOro marepuajia (OCHOBHOE U Obnem XapakrepucTuka KOMITETEHIHH 1
npogeccnoHaIbHO-0PHEHTHPOBAHHOE), J1a00paTOPHbIE H BU/IOB /1eSITEJIbHOCTH
PAICTOB M TEM NPAKTUYeCKHE 3aHATHUSA, TPUKJIATHONH MOAYJ/Ib (IPU HAJIUYNH) Hacon CTY/IeHTA JIFIHOCTHDBIC
pe3yJbTaThl
1 2 3 4
OcHOBHOe coJiep/KkaHue
BBenenue Conepxxanue yueOHOro Marepuaja
Xumus kak Hayka. CBSI3b XMMUU C JPYTMMH Haykamu. Ponp u | 2 Pabora ¢ koHcmekTOM
MECTO XUMHUHU B (JOPMHUPOBAHUU COBPEMEHHON HAYYHOUN KapTHUHBI JIEKIUH
MHpA. 3HAYCHNE XUMUYECKUX 3HaHUW. VicTopus XuMuu.
Paznea 1. 4 OK1,
OcHoBBI CTPOCHUs
BelllecTBA
Tema 1.1 Crpoenue | Coaep:xxkanue y4eOHOro Mmarepuasa 2 PaGora ¢ koncmektom | OK1, OK2, OK4,
aTomoB xumuueckux | CoBpeMeHHass Mojzenb CTpoeHus aroMa. CHMBOJIMYECKHH SI3bIK JIEKIM U OK7
3JIEMEHTOB H NMPUPOJA | XUMUU. XUMHUYECKHH 5SJIeMEHT. OJIeKTpOHHAs KOH(UTryparus JIP7,8
XHMHYeCKOi  cBsi3m | atomMa. Kiaccudukarus XAMHYECKUX 3JIeMeHTOB (S-, p-, d-
Iepuoguveckuii aneMeHThl). BaneHTHele anekTpoHbl. BaneHTHOCTh. DleKTpOHHAS
3akoH u Tadauna J.U. | npupoga XuMHUYECKOW CBS3U. ODJNEKTPOOTPULATENBHOCTh. Bubl
MenaeneeBa XMUMHYECKON CBSI3U (KOBAJIGHTHAsl, HWOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS) M CTIOCOOBI €e 00pa3oBaHMs
[lepuoanueckas  cuctema  XuMuueckux  anemeHtoB  J[.M.
MenneneeBa. @U3NYECKU CMBICH Mepuoanyeckoro 3akona JI.M.
MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX
JJIEMEHTOB, 00pa3yeMbIX MMU HPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBUM C TMOJOKEHUEM XUMHUYECKOIO DJJIEMEHTa B
MEPUOANYECKON CHUCTEME.
MupoBo33peHueckoe U HaydyHoe 3HaueHue Ilepuoamueckoro
3akoHa JI.MI. Menneneesa. IlIpornossr JI.MI. MeHneneesa.
OTKpBITHE HOBBIX XUMHYECKUX JIEMEHTOB.
IIpakTu4eckue 3aHATHS 2 Pemenne 3aganmii mo | OK1, OK2, OK4,
Pemienue 3aganuii Ha KWCMOIB30BAHUE XMMUUYECKONW CHUMBOJIMKU U Teme yueOHoro 3ansatusa | OK7
Ha3BaHUM COEAMHEHHMII 10 HOMEHKJIAType MEXIYHAapOIHOIO JIP7,8

COI03a TCOpCTquCKOﬁ u HpPIKJ'IaIIHDfI XUMHUU W TPUBUAIIBHBIX
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Ha3BaHUH JUISI COCTABJICHUS XUMHUYECKUX (HOPMYI JABYXaTOMHBIX
COEMHEHUN (OKCHIOB, CYAb(UA0OB, TUAPUAOB U T.I.) U JPYTUX
HEOPraHMYECKUX COECUHEHUM OTIEIbHBIX KJIACCOB.

[IpakTueckue 3agaHUsl HAa  YCTAHOBJEHHE CBA3M  MEXKIY
CTPOEHUEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MNEPUOJUYECKUM
M3MEHEHHEM CBOICTB XUMUYECKUX IEMEHTOB U UX COCIUHEHUN B
COOTBETCTBUU C IIOJIOKEHUEM [Ieproimyeckoi CUCTEMBI.

OcHoBHOE COJICPKaHUuC

Paznen 2 OK1

XumMnyeckue

peakuuu

Tema 2.1 Conep:xxanue yuyeOHOro marepuasa PaGora ¢ koncmektom | OK1, OK2, OK4,

Tunbl XUuMHAYECKHX
peakuuii

Knaccudpukanuss v THUOBI XUMHYECKHX pEaKIUid C ydacTueM
Heoprannueckux BemiecTB. (CocTaBjieHHME YpaBHEHUM peakiui
COEIIMHEHUS, PA3JIOKEHUS, 3aMellleHusi, oOMeHa, B T.4. peaKiui
rOpEeHUs], OKUCICHHUSI-BOCCTAHOBIICHUSI.

VYpaBHeHHs] OKHUCIEHUA-BOCCTaHOBIEHUS. CTerneHb OKHUCICHHUS.
Oxucnutens u BoccTaHOBHUTENb. CoOCTaBleHHME M YpaBHHUBAaHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit METOJIOM
aNeKTpoHHOro  Oanmanca.  OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuu B IPHUPOJAE, MPOU3BOJACTBEHHBIX Ipoleccax H
KU3HEJESITEIbHOCTH OPraHU3MOB

JICKIIUM

OK7
JIP7,8

IlpakTHyeckue 3aHATHSA

KonnuectBennbie OTHOILIEHUS B XUMMH. OcHoBHbBIE
KOJINYECTBEHHBIE 3aKOHBl B XUMHHM M PacCyeThl MO ypPaBHEHUSIM
XUMUYECKUX peakunii. MoJib KaK eIuHuIa KOJIMYECTBA BEUIECTBA.
Momnspaas macca. 3aKOHbI COXPaHEHUsI MAacChl M SHEPruu. 3aKOH
ABorazipo. MonsipHblii 00beM Ta3oB. OTHOCHUTENbHAS MIOTHOCTD
razoB. Pacuerbl 1O ypaBHEHMSM XUMHYECKUX pEaKUUHd C
WCIOJIb30BaHUEM Macchl, 00beMa (HOpMallbHbIE YCIIOBHS) Ta30B,
KOJINYECTBA BEIIECTBA

Pemienne 3agaHuii 1o
TeMe Y4eOHOr0 3aHATHSA

OK1, OK2, OK4,
OK7
JIP7.8
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Tema 2.2 Coaepikanue yueOHOro MaTepuajia 2 Pabdora ¢ koncmektom | OK1, OK2, OK4,
DuekTpojuTHYeckas | Teopus 31eKTpoIUTUYECKON Aucconuanuy. VMIoHbl. DIeKTpOoInTHL, JIEKIM U OK7
AUCCOLHALMS M | HedeKTponuThl. Peakuun wnonHoro obOmena. CocraBieHue
HOHHBII 00MeH _ peakuuii MOHHOTO OOMEHa IyTeM COCTABJIEHUS HMX IOJHBIX U
COKpPAILLEHHBIX  MOHHBIX  ypaBHeHUHl.  KucI0THO-OCHOBHBIE
peakuuu. 3aJjaHusi Ha COCTAaBJIEHUE HOHHBIX peakluil
JlabopaTopHble 3aHATHS 2 JlabopaTopnas padora | JIP7,8
«Tunbl XMMHYECKHUX pPeakiuii».
UccnenoBanue TUNOB (IO COCTaBY M KOJWYECTBY HCXOJHBIX U
00pa3yoIuXxcsl BEIIECTB) M MPHU3HAKOB XUMHUYECKUX pEaKLUM.
[IpoBenenue peakuuii MOHHOTO OOMEHa, OMNpENENIEHUE Cpeibl
BOJIHBIX PAaCTBOPOB. 3a/1aHUs HA COCTABJICHHE NOHHBIX PEaKIUil
OcHOBHOE coliep:kaHue
Paznen 3. 12 OK1, OK2
CrtpoeHue u cBoMcTBA
HEOpPraHu4ecKux
BelllecTB
Tema 3.1 Conep:xanue y4yeOHOro MmaTepuaja 2 PabGora ¢ koHciekTOM OK1, OK2, OK4,
Knaccupuxkaumus, [Ipeamer HEOPraHUYeCKOU XUMMUH. Knaccuduxanms JIEKIIU U OK7
HOMEHKJIaTypa U HEOPraHM4YeCKUX BewecTB. I[IpocTele M CIIOXKHBIE BELIECTBA. JIP7,8
cTpoeHHe OCHOBHBIE KJIacChl CJOXHBIX BEIIECTB (OKCUABI, T'MIPOKCHUBI,
HEOpPraHu4ecKUuxX KHUCJIOTBI, COJIM). B3auMOCBA3p HEOPraHWYECKHUX  BEILECTB.
BelleCTB ArperaTHble  cocTOsHUS  BemiectBa.  Kpucramamueckue b
amMopgHble  BellecTBA. THIBl  KPUCTAUIMYECKUX  PEIIETOK
(aTromMHas, MOJIEKYNpHasl, HOHHAsI, MeTaJUIMYecKast). 3aBUCUMOCTh
(Gu3nyeckux CBOMCTB BelleCTBA OT TUIA KPUCTAUIMYECKOMN
peleTku. 3aBUCUMOCTh XHMHUYECKOM AKTUBHOCTH BELIECTB OT
BHJIAa XMMHMYECKON CBSA3M M THUNA KPHUCTALUIMYECKOW PELIETKH.
[TprunHbI MHOTOOOpa3Hus BEIIECTB
IIpodeccnonaIbHO-OPUEHTHPOBAHHOE coiepKaHue
(copep:kaHMe NMPHUKJIATHOTO MOIYJISA)
IIpakTH4eckue 3aHATHS 2 Pemienne 3amanmii mo | OK1, OK2
HomeHnknaTypa HEOpraHMUYECKHMX BELIECTB: HAa3BaHUE BEILECTBA Teme y4yeOHoro 3anarusa | JIP7,8
UCXOM W3 MX XUMHUYECKOM (OpMynbl WIM COCTaBlICHHE IIK 4.3

XUMUYEeCKOM (opMysabl HCXOIs U3 Ha3BaHUS BeIECTBA 10
mexryHapoanoit (MIOITAK) nnu TpuBHaibHONM HOMEHKIIATYpE.
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Pemienne  mpakTHUecKMX — 3aJaHUN no  KiIaccH(HKAIH,
HOMEHKJIATYpe M XUMHUYECKHUM (QopMylaM HEOpPraHHYECKUX
BEILLECTB Pa3IMYHbIX KiaccoB (YrapHblil ra3, yrieKkucCiblid ras,
aMMMAK, rameHas M3BeCThb, HEralleHas U3BeCTb, IMThEBas COMa U
JPYruX): Ha3bIBaTh M COCTABIIATH (POPMYIIBI XUMHUYECKUX BEIIECTB,
OIIPENEIATh IPUHAJIEKHOCTD K KJIACCy.

Tema 3.2
DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPraHU4eCcKHX
BeIlleCTB.

Conepxxanue yueOHOro Marepuasa

Mertamnel. Hemeramnsr OOmme ¢u3ndeckne W XUMHUYECKHE
CBOMCTBAa METAJIOB M HEMETA/UIOB. THNHYHBIE CBOWCTBA
HEMETAJIOB U METAJUIOB. 3HAU€HHE METAJIJIOB M HEMETAJJIOB B
MPUPOJIE U IKU3HEACATEIHPHOCTH 4YEJIOBEKAa W  OPraHU3MOB.
Koppo3susmMeranioB: BUABI KOPPO3UH, CIOCOOBI 3alTUTHI METAJIOB
OT KOppo3uu. KpyroBopoTsl OMOTEHHBIX AJIEMEHTOB B TIPUPOIE
XWMHYECKHE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPraHUYECKHUX
BEIIECTB (OKCHJOB, THIPOKCHUIOB, KHCJIOT, COJIEM W Jp.).
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB TPOCTBHIX BEIIECTB,
BOJIOPOJHBIX COCTMHEHUM, BHICIITUX OKCHIOB M THAPOKCUIOB

Pa0dora ¢ KOHCHIEKTOM
JEeKIUU

OK1, OK4

IIpakTHYeckue 3aHATHS

CocraBieHHe ypaBHEHUW XUMHUYECKHX PpEAKIUA C ydacTHEM
MPOCTBIX U CJOXHBIX HEOPraHWYECKUX BEIIECTB: METAJUIOB H
HEMETAIJIOB; OKCHIOB METAJJIOB, HEMETA/NIOB W aM(OTEepHbIX
AJIEMEHTOB; HEOPTraHMYECKUX KUCIOT, OCHOBAHUN U aM(OTEPHBIX
TUAPOKCUIOB; HEOPTraHMYECKUX COJIeH, XapakTepHU3yIIUuX HX
CBOIICTBA.

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUN
Ha CBOMCTBa, COCTaB, IMOJIyueHHE U O€30IMaCHOE HCIIOJIb30BAHHE
BOKHEHIIMX HEOPTaHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM
JeSITENIbHOCTH YEJIOBEKa

Pemenne 3amanmii mo
TeMe Y4eOHOr 0 3aHATHS

OK1, OK2, OK4,

OK7
JIP7,8

JlaGopaTopHble 3aHATHS

«CBoliCTBa HEOPraHMYECKUX BEILIECTBY

N3yueHne XUMHUYECKUX CBOMCTB OKCHUJIOB, KHCIOT U IIEIOYEH,
cosen

JlabopaTropHasi padora

OK1, OK2, OK4,

OK7
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Tema 3.3 JlabopaTopHble 3aHATUSA 2 Jlaboparopnas padora | JIP7,8
HNnentunduxanus «U nenTrduKaIis HEOPraHMUECKUX BEIIECTB)»
HEOPraHU4eCcKHX Perienne sKkcriepUMEHTANIBHBIX 33/1a4 IO XUMUYECKUM CBOMCTBaM
BellleCTB HEMETAJUIOB W METAJUIOB, MO pAaClO3HABAHUIO M TOJYyYEHUIO
COCIMHCHUI METAJJIOB U HEMETAJIOB.
Nnentudukaris HEOPraHMIECKUX BEIIECTB C UCTIOIB30BAHUEM UX
(DUBHKO-XMMUYECKHX CBOWCTB, XapaKTePHBIX KA4YEeCTBEHHBIX
peakumii. KadecTBeHHBIE peaknuu Ha KapOoHAT-, Cynb(ar-,
XJIOPWJI —aHUOHBI, KATHOH aMMOHHUS.
OcHoOBHOE co/iep:KaHue
Paznea 4 12 OK1, OK2
CTtpoeHue u cBoiicTBa
OpPraHMYecKux
BeIlleCTB
Tema 4.1 Conep:xanue y4yeOHOro marepuaja 2 PaGora ¢ koncmektom | OK1
Knaccupuxkaumus, [TosiBneHne u pa3BUTHE OPraHUYECKOM XUMHUHM KaK HAyKH. JEeKIUHU JIP7,8 TIK 4.3
CTpOeHMe u | [Ipenmer  opranmyeckor  xumuu. MecTo W 3HAYCHHE
HOMEHKJIATypa OpPraHMYeCKOM XMMHM B CHUCTEME €CTECTBEHHBIX HayK.
OpPraHu4ecKux XHWMHYECKOE CTPOCHHE KaK IMOPSAOK COEAUHEHUs aTOMOB B
BelllecTB MOJIEKYJIE COTJIACHO HUX BAJICHTHOCTU. (OCHOBHBIE IOJIOKEHUS
TEOPUH XUMHUYECKOTO CTPOEHUS OPraHMYECKUX coequHEeHnd A.M.
bytnepoBa. VYriiepogHbI  CKEIET OPraHUYECKOM MOJICKYJIbI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOIO CTPOEHUS
Monekyn. M3omepus u usomepsl. [lonstue o (yHKIIMOHANBHOM
rpynne. Paaukan. [lpuHimmnsl kiaccupuKalud OpraHu4ecKuX
coeMHeHUN. MexayHapoaHass HOMEHKJIaTypa M I[PUHLHUIBI
HOMEHKJIATYpbl ~ OpraHuyeckux coenuHeHuil. Ilonstue 00
a30TCOJIEPKAIINX  COCIUHEHHUSAX, OHOJOTHYECKH  aKTHUBHBIX
BeIlleCTBaX (yrneBopax, KUpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX ~ COCAUHEHMsIX  (MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTHYecKne 3aHATHA
HoMmenknatypa opraHMueckux COEAMHEHUN OTIEIbHBIX KIIACCOB 2 Pemenne 3aganmii mo | OK1, OK2, OK4,
(HachIIIICHHBIE, HEHACHIIIIEHHBIE 1 apOMaTHYeCKHUEe YTIEBOA0PO/IbI, Teme yueOHoro 3ansatusa | OK7
CIUPTHI, (PEHONBI, ANbJETHIbI, KETOHBI, KapOOHOBBIE KUCIOTHI U JIP7,8
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Ap.)

CocraBneHre TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OpMYI
OPraHUYECKUX BEIIECTB OTAEIBHBIX KJIACCOB, HCIOJIB3yd HX
Ha3BaHMs II0 CUCTEMAaTUYECKOM W TPHUBUAIBHOW HOMEHKIATYype
(oTHIIeH, aneTwiIeH, TIMUepuH, GeHom, GpopMalbaerul, YKCycHas
KHUCIIOTA, TJIALUH). Pacuertsl IIpoCTEeNIIEen (bopmyIbr
OPraHMYECKOM MOJIEKYJIbI, HCXOs U3 DJIEMEHTHOIO COCTaBa

Tema 4.2 Conepxxanue yueOHOro Marepuasa Padora ¢ koncmektom | OK1, OK2, OK4,
CBoiicTBa DU3UKO-XUMUYECKHE — CBOMCTBA OPraHUYECKHX COEOUHEHMI JEeKI U OK7
OpPraHuYecKux OTAENBHBIX — KJIacCOB (0COOEGHHOCTH KIacCU(pUKAIUU U JIP7,8
coeIMHEeH Uit HOMEHKJIaTYpbl BHYTPU KJIacca; TOMOJIOTMUECKHH psx U oOrias
dbopmyna; wu3zoMmepus; (PU3NUECKHE CBOWCTBA;, XUMUYECKHE
CBOMCTBa; CHOCOOBbI TOJy4YeHHs): ['eHeTHueckas CBSA3b MEXAY
KJIACCaMU OPraHWYECKUX COCTMHEHUN
IIpakTHyeckue 3aHATHS Pemenne 3aganmii mo | OK1, OK2, OK4,
CBoiiCTBa OpraHMYECKUX COCIMHEHHM OTAENBHBIX KIIACCOB Teme yueOHoro 3ansatus | OK7
(TpuBHManmbHAs W MEXIyHapoJHash HOMEHKJIATypa, XUMHUYECKHE JIP7,8
CBOMCTBA, CITOCOOBI MOJydeHHUs. 3aJaHus Ha
COCTaBJICHUE YpPAaBHEHUU XUMHUYECKHUX PpEAKIUN C y4acTUEM
OpraHMYECKUX BEIIECTB Ha OCHOBAaHUM MX COCTaBa M CTPOCHUS
JlaGopaTopHble 3aHATHSA Jlaboparopnas padora | OK1l, OK2, OK4,
«IIpeBpalieHusi OPraHUYEeCKUX BelleCTB PH HATPEBAHUMN. OK7
[lonyyenue sTuieHa UM M3y4YEHHE €ro CBOMCTB. MojaenupoBaHue JIP7,8
MOJIEKYT M XUMHUYECKMX IMpEeBpalleHUul Ha IMpuUMepe JTaHa,
STHJICHA, alleTUJICHA U JIp.
Tema 4.3 JlaGopaTopHble 3aHATHS Jlaboparopnas padora | OK1l, OK2, OK4,
Nnentunduxanus «AneHTH(PUKAIMS OPraHUYECKUX COeJUHEHHMH OTAeJbHbIX OK7
OPraHuYecKux KJIaCCOB» JIP7,8
BellecTB, ux | Unentudukanus opraHu4ecKuX COCIUHEHHUN OTACIbHBIX KJIACCOB
3HAYeHHUe (Ha mpuMepe anbIeruaoB, Kpaxmania, YKCYCHOM KHCIIOTHI, OEJIKOB

U T.II.) C UCIOJIb30BaHUEM HUX (PU3UKO-XHMHUYECKUX CBOMCTB U
XapaKTepHBIX KaueCTBEHHbIX peakuuil. JleHarypanus Oenka mpu
HarpeBaHuu. LIBeTHble peakiuu OenkoB. Bo3HUKHOBEHHE
AQHAJINTUYECKOTO CUTHAJIA C TOYKU 3PEHUSI XUMHUUYECKUX ITPOLIECCOB
IpY TNPOTEKAaHWM KAUYECTBEHHOM  peakuuy, I03BOJISIONIEH
UACHTU(HUIMPOBATH NPEAJIOKEHHbIE OpraHUYEeCKHUEe BEIIeCTBA
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OcHoBHoOe coepkaHue

Paznen 5 OK1, OK2, OK4,
Kuneruueckne " OK7
TePMOAUHAMHYECKHUE JIP7,8
3aKOHOMEPHOCTH
NPOTEeKAHUA
XHMHUYECKHX peaKkumii
Tema 5.1 Conep:xxanue yueOHOro Marepuaja Pabora ¢ koHCIIEKTOM OK1, OK2
CkopocTtb CKOpoCTh peakiiy, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (PAKTOPOB: JIEKIIUM JIP7,8 IIK 4.3
XHMHUYECKHX MIPUPOJIBI PEATUPYIONINX BEUIECTB, KOHIIEHTPAIIMU Pearupyroimux
peakuuii. BEIIIECTB, TEMIIEPATYPHI U TUIOMIAJN PEAKIITHOHHONW TOBEPXHOCTH.
XumMuveckoe TennoBeie  >PPexThl  XUMUYECKUX  peakuuil. OIK30- U
paBHOBecHe SHAO0TEPMHUUYECKUE, PEAKIIUH.
O6patumocth peaknuil. XHWMHYECKOE€ paBHOBECHE U €T0
CMEIIIEHHE MO NEHCTBHEM pa3INYHbIX (DAKTOPOB (KOHUEHTpALUs
peareHTOB WJIM MPOIYKTOB PEAKIINH, JaBJICHHUE, TEMIIEpaTypa) s
CO3MIaHUs ONTUMAJBHBIX YCJIOBUWA TPOTEKAHUS XUMHYECKHUX
npoueccoB. [Tpunnun Jle [laTense
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coliep:KaHue
(coneprkaHne NPUKJIATHOTO MOTYJIS)
IIpakTHYecKkue 3aHATHS: Pemenue 3aganuid mo OK1, OK2, OKA4,
Pemienne nNpakTUKO-OPHMEHTHUPOBAHHBIX 3aJaHUM HAa aHaIM3 TeMe ydeOHoro 3ausatus | OK7
(akTOpOB, BIUAIOUIMX HAa HM3MEHEHHE CKOPOCTH XHUMHUYECKOH JIP7,8
peakuuu, B T.4. C TO3MIMHA SKOJOTHMYECKU LEIeco0Opa3Horo
MOBEACHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJAX
COXpaHEHUs CBOETO 370POBbS U OKPYXKAIOLIEH TPUPOTHOM CPEbL.
Pewienne npakTUKO-OPUEHTUPOBAHHBIX 33/laHUN HA MPUMEHEHUE
npuHuuna Jle-Illatenbe Uit  HaxoXJIEHUS  HaIpaBJICHUS
CMEIIEHUS PAaBHOBECHS XUMUYECKOM peaKkiuu U aHaau3 (pakTopos,
BJIMSIFOIIMX HAa CMELIEHUE XUMUYECKOTO PaBHOBECUS
Pa3nen 6 OK1, OK2, OK4,
PacTrBopsI OK7
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Tema 6.1
IlonsiTue 0 pacTBopax

Coaepikanue yueOHOro MaTepuajia

PactBopenne kak (uU3MKO-XUMHUYECKUH Tpouecc. PacTBOpHI.
Crnioco0ObI puroToBiIeHUs: pacTBOpoB. PacTBopuMocTs. MaccoBas
JI0JI pacTBOPEHHOro BellecTBa. CMBICI MOKa3aTess MpeaeabHO
JOIYCTUMOW KOHIIEHTPAllMd W €ro HCIOJIb30BAaHUE B OLIEHKE
HKOJIOTUYECKOH 0€301MacHOCTH.

[IpaBmira KOJOTHYECKH IIEIECOO0PA3HOTO IMOBEACHUS B OBITY U
TPYAOBOH AEATEIBHOCTU B LIEJSAX COXPAHEHMsI CBOETO 3/J0POBbS U
OKpY)Kalollel MPUPOJHOM Cpellbl; OMacHOCTh BO3JECWCTBHUS HA
YKUBBIE OPTaHU3MBbI OIIPEJICIICHHBIX BEIIECTB.

Pemenune npakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha
pacTBOpBI, HCIOJIb3yeMble B OBITOBOW M NPOU3BOICTBEHHOU
JIeSITEIbHOCTH YeJIOBEKa

Pabora ¢ KOHCHEKTOM
JICKIIUH

JIP7,8

JlabopaTopHble 3aHATUSA

«IIpuroroBjieHue pacTBOPOB».

Uccnenoanue [lpurotoBneHue pacTBOpPOB 3aJaHHOW (MacCOBOW,
%) KOHLIEHTpauuu (C NPAKTUKO-OPUEHTUPOBAHHBIMH CBOMCTB
PacTBOPOB M OIIPENIEICHAE CPEIIbl BOJHBIX PACTBOPOB.

Penienune 3a1a4 Ha NPUTOTOBJIEHNUE PACTBOPOB)

JlabopaTropnasi padora

OK1, OK2, OK4,

OK7
JIP7,8

OcHOBHOE colep:KaHue

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepKaHMe (COAepPKAHUE MPUKJIATHOTO MOLYJIs1)

Pasznen 7 Conep:xanue y4yeOHOro MmaTepuasa 2 Ypok-koHudepeHuus OK1, OK2, OK4,
Xumusi B ObITy u | HoBeliime JOCTHXKEHHMS XUMHUYECKOM HAyKd M XUMHYECKOM OK7
NPOM3BOACTBEHHOMI TexHoJoruu. Poyib XumMuum B 0O0eClEYeHHH 3KOJIOIMUYECKOH, JIP7,8
IeATeJIbHOCTH SHEPTEeTUYECKOM M MHUIIEBOM 0€3011aCHOCTH, PA3BUTUH MEAUITUHBI. IIK 10.2.
YeJi0BeKa [IpaBuna moucka ¥ aHalIM3a XHMUYECKOM UMHPOpMAIUU U3

Pa3IMYHBIX UCTOUYHUKOB (Hay4Has U yueOHO-HaydHas JUTepaTypa,

cpencTBa MmaccoBoi nHbopmaimu, cetb HTepHeT)
IIpome:xxyTouHasi arrecTanus no gucuuminbe (g depeHunpoBaHHbIi 3a4eT) 1
Bcero: 49
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3. YCJIOBUS PEAJIM3AIIAA PABOYEN ITPOT'PAMMBbBI
OBIIEOBPA30BATEJIbHON YYEFHOU JUCHUILJINHBI

3.1. TpeGoBaHUS K MUHHUMAJILHOMY MaTePHAJIbHO-TEXHUYECKOMY 00ecnedeHHI0
Peasu3anus nporpaMMbl TUCHHUILIMHBI TPeOyeT HAJTUYMS:
Yy4yeoHOro KadMHeTa

XuMuu

JlabopaTopuii
Xumuu

O6opynoBanue yueOHOro KabnHeTa:

1. - HabOPBI MIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYT, ,

2. MO/IEeTH KPUCTAIUTMYECKUX PEIIETOK

3. KOJUIEKIIUH TIPOCTHIX M CIOXHBIX BEIIECTB M/MIHM KOJIICKIIMH TIOJIMMEPOB; KOJIICKITHSI
TOPHBIX TIOPOJ] © MUHEPAJIOB,

4. tabnuua Meneneesa

S R ndpoBeie 00pa30BaTEIbHBIE PECYPCHI.

TexHuyeckue cpeacTBa 00yUeHHs:

1. KOMIIBIOTEP C YCTPONCTBAMH BOCTIPOU3BEICHUS 3BYKa
2. MIPUHTED,

3. MYJIBTUMEANA-TIPOEKTOP C SKPAHOM

4. MYJIbTUMEIUHHAS JOCKa,

Oo6opynoBanue 1adopaTopuu U padounx MecT JIadopaTOPUK:

MEH3YPKH, MMUNETKU-KaneIbHUIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHbIE U MIOKPOBHbBIE
CTeKJa, IUIAHIIEThl JUISl KamelbHBIX peakiui, ¢GuibTpoBaibHas Oymara, TNPOMBIBAJIKH,
CTEKJISTHHBIE TIPOOWPKH, PE3WHOBBIE MPOOKH, (GOHAPHKH, HAOOpP PEAKTHUBOB, CTEKIISHHBIC
MaJOYKH, IUTATUBBI JUIsI NMPOOUMPOK; MEpHBbIE IMIIMHIPHI, BOPOHKH CTEKJISIHHBIE, BOPOHKHU
nenutenbHple nuauHapudeckue (50-100 mut), cTynmku ¢ mecTukoM, ¢ap@opoBbIe YaIIKH,
MUHIETHI, GUIBTPEl OyMaXkHbIE, BaTa, MapJsl, YAaCOBBIE CTEKJIa, HJIEKTPOILIUTKH, JabopaTOpHbIe
IITAaTUBBI, CIHUPTOBBIE TOPEJKH, CHUYKH, MpUOOp Jid NOJMydeHHsl ra3oB (MU MpoOupKa c
ra3o00TBOJAHOM TPYOKOM), IepKaTenu JUIsl IPOOUPOK, CKISTHKU JUIS

XpaHEeHHsI peaKTUBOB, Pa3/IaTOYHbIC JIOTKH; XuMudeckue crakansl (50, 100 u 200 mn);

[INaTeNy; TUHIIETHI; TUTeIbHbIE MBI, CEKYHAOMEpHI (TaiiMepsl), MepHbIe npoOupku (Ha 10-
20 mur) u MepHbIe KOJI0bI (25, 50, 100 u 200 M), BoasHast 6aHs (MM TEPMOCTAT),

CTEKJISIHHBIE TTAJIOUKH; KOHUYECKUe KOJIObI /i TuTpoBanus (50 u 100 mu1); ”HAUKATOPHbBIE
MOJIOCKU AJis onipeAeneHust pH u cTannapTHas MHAMKATOPHAS IIKAlla; YHUBEPCAIbHBIN
uHauKatop; nunetkd Ha 1, 10, 50 ma (mmm go3atopsl Ha 1, 5 1 10 M), OropeTku s
TUTPOBaHUs, MeauIinHCKHe mpuiibl Ha 100-150 My, maboparopHbie — u/vH

aHaMTUYecKkue Bechl, pH-MeTphl, cymuiabpHbIN 1IKad, u Ip. 1abopatopHoe 000pyAOBaHHE.

3.1. Ins peaam3anuu NpoOrpaMMbl JHCHHUIUIMHBI JOJKHBI ObITh MPEIYCMOTPEHBbI CJIeNy-
0IIHe CTeNHaJbHbIe TOMeIIeHNsT:

O6opynoBanue yueOHOTO KaOWHeTa:

- MOCAI0OYHBIE MECTA IO KOJHUYECTBY O0YJAIOLTUXCS;

- pabouee MeCTO MPEeTo1aBaTels;

- KOMIUIEKT y4eOHO-HATJISTHBIX TI0COOMIA;

- KOMIUICKT 3JICKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJIaHUs VTSI KOHTPOJIBHBIX PadoT;

- Mpo(heCCHOHAILHO OPUCHTUPOBAHHBIC 3a/IaHMS,
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- MaTepHUaJIbl TEKYLEH U IPOMEKYTOYHON aTTECTALUU.

[Tomemienue KabuHera JOJKHO COOTBETCTBOBATH TpeGOBaHUAM CanurapHo-
snuaemMuonorunyeckux npasuin u HopmatuboB (CanlluH 2.4.2 Ne 178-02): ocHailleHO TUIIOBBIM
obopynoBaHWeM, B TOM WYHCJE CICUUATM3UPOBAHHOW yueOHOW MeOenpi0 W Cpel-CTBaMU
oOy4yeHHs1, HEOOXOJUMBIMH JUI BBIIIOJHEHUS TpeOOBaHMKA K YPOBHIO IOATOTOBKH
00yJaromuxcs.

Texauueckue cpeacTBa 0OydeHHS:

- IEPCOHAIILHBIN KOMITBIOTED C JIMIIEH3HOHHBIM IPOTPaMMHBIM 00eCIieueHUEM;

- IPOEKTOP C HIKPAHOM.

3anbl OMOINOTEKH:

bubmmoreka (poHI XyTOXKECTBEHHOW JIMTEPATyphl JOJDKEH COOTBETCTBOBATh IIEPEUHIO
M3y4aeMbIX TPOU3BEICHUH ), YNTATBHBIN 321 C KOMITBIOTEPaMH, OCHAIIICHHBIMU BBIXOJIOM B CETh
HNutepHer.

3.2. UudopmanuonHoe odecneyenue 00yueHus

3.2.1. OcHOBHBIE€ HCTOYHUKH

1. Xumus 10, 11 xknace. I'abpuensa O.C., Octpoymon W.I'., CnaakoB C.A. — Mocksa:
[Ipocsemenue, 2022.

2. Xumus. 3aiagyHuk: yaeOHoe mocooue st cpeHero npoheccuoHaIbHOT0 00pa3oBaHus /

10. A. Jlebenes [u np.]; mox obmieit penakmueii I'. H. ®aneeBa. — Mocksa: M3narenscTBo
HOpaiit, 2020.

3. Xumusi: yueOHUK JUTsl cpeaHero npodeccronanpHoro oopaszoBanus / 10. A. JleGenes,

I'. H. ®aneeB, A. M. 'omy6eB, B. H. IllamoBair; mox o6mieit penakmueii I'. H. @aneesa. — 2-¢
u31., mepepad. u gomn. — Mocksa: U3mparensctBo FOpaiit, 2020.

3.2.2. JlonoJHUTEIbHbI€ HCTOYHUKHT

1. Xumus. 10 xnacc. Yraoyonéunsiid ypoBens : yueonux/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. JIpo3nos, B.B. Jlyaun; nox pen. B.B. Jlynuna. —M.: IIpocsemenne, 2022. — 446,
[2] c.: mm.

2. Xumus. 11 knacc. Yraoyon€éunsiii ypoBeHs : yueOnuk/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpo3znos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocBenienune, 2022. — 478, [2] c.: wiL.

3. Xumus. Yrayonenaslid ypoBeHb. 10—11 kimaccer: pabouas nmporpamma k Juaun Y MK B.B.
Jlynuna: yueObHO-MeToaumdeckoe nocodue / B.B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, 3.1O.
Kepumo. — M.: [Ipoda, 2017. — 324, [1] c.

4. Metoauueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B.W. Tepennna, A. A.
Hpo3noBa u ap. «Xumus. YriyoneHHelid ypoBeHby. 10 kimace / B. B. Epemun, A.A. [Ipo3nos,
N.B. Epemuna, B. . Maxonuna, O. FO. Cumonosa, 2.10. KepumoB. — M.: Jlpoda, 2018. —
339 c. :un 41

5. Metomuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3eMenko, A. A. [Ipo3nosa u 1ip.
«Xumug. Yraoyonenuslii ypoBenb». 11 kiacc / B. B. Epemun, A.A. Jlpo3nos, U.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumon. — M.: [Ipoda, 2018. — 423 c. : un.

3.2.3. UuTepHeT-pecypcesbl

1. hvsh.ru — XKypnan «XuMus B MIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nekruu no xumun Ha caiite [TocTHayka

3. http://gotourl.ru/4783 (http://potential.org.ru/)

CaiiT HayyHO-nIOMyNsIpHOTO KypHana «Ilorenunam». XKypnan uzpaéres ¢ 2005 r., ¢

2011 r. — paznen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaliT Hay4HO-IIOMYJISIPHOTO JKypHaia « XuMus U ku3Hb». JKypHan uzgaéresa ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OtkpsiTas  31IeKTpOHHAS
O6ubnmoTteka xumuyeckoro nopraia «Chemnet
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4. KOHTPOHL U OI€CHKA PE3YyJIbTATOB 0CBOCHUS I[PICIII/IHJII/IHLI
KOHTPOHL U OICHKAa PaACKPLIBAKTCA 4Ye€pe3 JUCHUIVIMHAPHBLIE PE3YyJbTaTrbl, YCBOCHHLIC 3HAHUA U HpHOﬁpeTeHHbIe CTyYyA€EHTAMHU YMEHUS,
HalnpaBJCHHLIC HA (bopanOBaHne OﬁHII/IX Hu l'[pO(l)eCCI/IOHaJILHbIX KOMIIeTeHI M i

Oo0mas/npodeccnoHabHAs KOMIIETCHIUS Pa3nen/Tema THIl OLIEHOYHBIX MEPONIPUATHSA
OK 01 Bpbioupars cnocodbl pemenuss 3axau | P 1, Tema 1.1 Ha0/IK0/1eHue 3a BbINOJIHEHH EM
npogeccuoHaIbHOM 1eATeIbHOCTH, MPUMeHUTEeIbHO K | P 2, Temsi 2.1, 2.2 MOTHBAIMOHHBIX 3aJaHuil U
Pa3JIM4YHbIM KOHTEKCTAM P 3, Temni 3.1, 3.2, 3.3, I1/0-¢ NMPaKTH4YEeCKOii padoThI

P 4, Temnl 4.1, 4.2, 4.3,

P 5, Temni 5.1, Il/0-¢

P 6, Temni 6.1

P 7, Temnl 7.1
OK 02 Ucnoab30BaTh COBpeMEeHHbIE CpeACTBA NMOUCKa, | P 1, Tema 1.1, Ha0JII0IecHHe 3a BbINOJHEHHEM
aHaiu3a u  uHTepnperanuu  uHpopmamuum U | P 2, Temnr 2.1, MOTHBALMOHHBIX 3alaHuil "
HH(OPMAIIMOHHbIE TeXHOJOoruu Ads BbinogHenus | P 3, Temsi 3.1, 3.2, Il/0-¢ NPaKTHYeCKOil padoThI
3a1a4 nNpo¢ecCuOHANbHOM AeITeJbHOCTH P4, Temn1 4.1,4.2,4.3

P 5, Temni 5.1, Il/0-¢

P 6, TemnbI 6.1

P 7, Temnl 7.1.,

P1,Temal.1 Ha0JII0IeHue 3a BBINOJITHEHHEM
OK 04 I¢p¢pexTuBHO B3auMoaeiicTBOBaTH U padorath B | P 2, Temsl 2.1, 2.2 MOTHBALNMOHHBIX 3aJaHuil "
KOJIJIEKTHBE U KOMAaH/1e P 3, Temn1 3.1, 3.3, Il/0-c NPaKTHYeCKOH padoThI

P 4, Temnl 4.2, 4.3

P 6, TemnbI 6.1

P 7, Temn! 7.1.,
OK 07 CopeiictBoBaTh coxpaHennio okpy:xawuiei | P 1, Tema 1.1 Ha0JI0aeHNe 3a BBINNOJIHEHHEM
cpeabl, pecypcocOepexeHu0, npuMeHsaTh, 3HaHusi 00 | P 4, Temni 4.1, 4.2, 4.3, 4.4, 4.5, I1/0-c MOTHBAIIMOHHBIX 3aJaHuii "
U3MEHEeHNM KJIUMMara, npuHuunbl OepexsauBoro | P 5, Temnl 5.1, NPaKTHYEeCKOH padoThI
NMPOU3BOJCTBA, 3¢ exTUBHO JeificTBOBATH B | P 6, Temnl 6.1
Ype3BbIYaHBIX CUTyalUsIX. P 7, Tembl 7.1
IIK 4.3 OcymecTBJsiTb BeleHHe IJKcmyaranuoHHo- | P 3, Tems 3.1, Ha0JII0/1eHUe 3a BBINIOJIHEHHEM
TEeXHUYECKOM JOKYMEHTAUNH P 5, Tembl 5.1 MOTHBAIIMOHHBIX 3aJaHuil "

P 7, Temsl 7.1 NPaKTHYeCKOi padoThl
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