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[BBeauTe TeKcT]

Pabouas nporpamma o01meo0pa3oBaTe1bHON y4eOHOM TUCIUIIIMHBI
XHMHS

(HaumeHoBaHue OUCYUNTUHBL COTIACHO Y4eOHOMY NIaHY)
paspabotana Ha ocHoBe DenepanbHOro rocyJapCTBEHHOI'0 00pa30BaTEILHOTO CTAHAAPTa CPEIHEro
o011ero 00pa30BaHUs U MPUMEPHOIN TPOrpamMMbl 00111€00pa30BaTEIbHON YICOHON JUCIITHILTHHBI
«HAUMEHOBAHUE OUCYUNTUHBLY

CocraBJieHa JKuzyneeou \I'anunoit Anexcanoposnoii

(®.1.0.)

O0cy:x1eHa 1 peKOMEHI0BaHA K YTBEP KIEHUIO pelIeHHeM Kadeapsl
O0ueo0pa3oBaTe/IbHBIX H TYMAHUTAPHBIX JMCIUIIMH

(nonnoe naumenoganue kageopot)

or 31.08.2023 mpoToKoJ No 2
(0ama npomokona) (Homep npomoxona)
3aBenyroumii kageapoi Memepsixkosa H.B.
(noonucv) (unuyuanel, pamunus)

CornacoBaHo ¢ BIycKaronie kadeapoi

(nonnoe naumenoganue gvinyckaioujeli kageopot)
3aBenywouuii BolmycKalwmei ABayxuna E.H..
Kaq)enpoﬁ (noonucve) (unuyuanel, amunus)

CorJy1acoBaHO C METOIMCTOM
Meroauct T.H. Jlorauesa

OnobpeHa neJarorndeckuM COBETOM

oT 31.08.2023 nporokoi Ne 1
(0ama npomokona) (Homep npomoxona)
AHMNOO Pabouas nporpamma no obueobpasosatenbHoM y4ebHON gucumnante «Xumma»
«AKaZeMNYecKui CneupnanbHocTtb 38.02.04 «Kommepuma»

KONneax» Coctasutenn Mwurynesa lLA.
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1. IACIHOPT PABOUYEI MPOIPAMMBI OBIIIEOBPA30OBATEJIBLHOM
YUYEBHO U CHUTLIMHBI

1.1. O6snacTh NpUMEHEHHs MPOrPAMMBI

Pabouas nmporpamma no 061eo0pa3oBaTeIbHON yUeOHOW JUCITUTUTHHE
«Xumus» cocraBieHa Ha OCHOBe TpeboBaHuil  @enepasbHOIO  TOCYIApPCTBEHHOIO
00pa30BaTeNLHOTO CTAaHAAPTa CPEJHETO OOIIero 0Opa3oBaHMS U SBISETCS YacThIO MPOTPAMMBI

MOATOTOBKH CIIELUAINCTOB CPEAHEr0 3BeHa 1o cneunanbHoctu CITO
38.02.04 «Kommepuusi»
(xom) (HammenoBanue cnenmanbHOCTH / Ipodeccru)

1.2. Henu u ni1aHupyemMble pe3yJibTaThl 0CBOCHMS IMCUUIIIMHBI:

Henbto muctumuinHbl «XUMUS» SBISETCS (OPMUPOBAHUE Y CTYAEHTOB MPEACTABICHUS O
XUMHUYECKON COCTAaBISIOIIEH €CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpa KaK OCHOBBI IIPUHSTHS
pemeHHﬁ B JKM3HCHHBIX W MPOU3SBOJCTBCHHBIX CHUTYyallUAX, OTBCTCTBCHHOI'O IIOBCIACHHA B
IIPUPOJTHOM CpeJie.

1.3. MecTo 00meo0pa3oBaTeIbHOIl Y4eOHOH IMCHUIUIMHBI B CTPYKType HNPOrpaMMbl
MOArOTOBKH CHELHATNCTOB CPEIHEr0 3BeHA:

Juctunnuna «XuMUs» BXOJWT B COCTaB MpeaMeTHOM obnactu EcrecTBeHHBIE HayKu
dI'OC COO u O6meobpazoBaTenpHas moAroTobka/bazoBeie TUCTMTUIIHBI

(YKazamov NPUHAONEHCHOCMb OUCYUNIUHBL K NPeOMemHOU 001acmu, NPOnUCaHHoU 6
@I'OC cpeonezo obugeco 0bpazoanus u K y4eOHOMY YUKY)

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

JAucuuninHa BXOAUT B 001e00pa3oBaTebHbIA IIUKJ U OTHOCUTCH K 0230BbIM 00111€00pa-
30BaTeJbHBIM JTUCHUILIMHAM CpelHero (ImoJIHOro) o0uero 00pa3oBaHusl M HANPaBJIeHA HA
¢dopmupoBaHue 001IMX KOMIIETEH U,

AHMNOO Pabouas nporpamma no obueobpasosatenbHoM y4ebHON gucumnante «Xumma»
«AKaZeMNYecKui CneupnanbHocTtb 38.02.04 «Kommepuma»
KONneax» Coctasutenn Mwurynesa lLA.
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OO01IMe KOMIIETEHIIUU

[Tnaaupyemblie pe3ynbTaThl 00yICHHS

OO6mue 1 (MMYHOCTHBIE, METAIIPEIMETHBIC)

JucuunnunapHsie 2(IpeIMeTHbIC)

OK 01

Bribupats

CIIOCOOBI peIIeHUs 3a1a49

npodeccnoHaIBHO N
JeATEIIbHOCTH
MMPUMCHUTCIIBHO
Pa3IMIHBIM KOHTCKCTaM

K

YMers:
- CaMOCTOSITENIbHO  (OPMYITUpPOBaTH U
aKTyaJIH3HpOBaTh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIWBATh CYIIECTBEHHBIN MPHU3HAK
WJIH OCHOBaHUS JUTST CpaBHCHUS,
Kkiaccuukanuu u 0000IIeHuUS;

- ONpeneNaTh MeH JESTCIILHOCTH,
napaMeTpsl U KPUTSPUHU UX JOCTHKCHHSI,

- BBISIBIISITH 3aKOHOMEPHOCTH "
MIPOTHUBOPEUUS B paccMaTpUBaEMBIX
SIBIICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JICATCIHHOCTD,
OIICHUBATh  COOTBETCTBHE  PE3yJIbTaTOB
IEJIsIM, OIICHWBATh PHCKH  TOCIEACTBHMA
NeSITEITbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIINUICHAE TPH
pelIeHNH KU3HEHHBIX Tpo0iIeM

- BJIAJCTh HaBBIKAMU yaeOHO-
HUCCIIEI0OBATEILCKON u MPOEKTHOM
NESTETbHOCTH, HABBIKAMH  Pa3pelICHUs
npooseM;

- BBIABJIATH IPUYMHHO-CIICACTBECHHBIC CBA3HU
H aKTyaJIM3UPOBATb 3a4da4y, BbIJIBUI'dATb
TUIIOTE3Y €€ PCUICHU A, HAXOUTh apIr'YMCHThI
I 10Ka3aTClIbCTBa CBOUX YTBepH(HeHHﬁ,
3aaBaTh MapaMeTpPbl U KPUTCPUH PECHICHUSA,
- aHaJIu3HupoBaTh IIOJIYYCHHBIE B XOJE
pelICHUA 3aaa4u pE3YJIbTaTbl, KPUTUYCCKU

OLCHUBATH Hux JOCTOBCPHOCTD,
IIPOrHO3UPOBATh  U3MCHCHHUC B  HOBBLIX
YCIOBHUAX;

- YMETH IICPCHOCUTD 3HaHHUA B

[IO3HABAEbHYIO M IPAKTUYECKYIO OOJIaCTH
KHU3HEIEATEbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 pa3HBIX
NpEeIMETHBIX 00J1acTel;

- BBLIBMraTb HOBBIE WJEH, INpeasarath
OpUT'MHAJIBHBIE MTOIXO0/IbI U PELICHUS;

- CHOCOOHOCTb MX HCIOJIb30BaHUS B
NIO3HABATEJIBHON U COLIMAIBHOM NTPAKTUKE

Ymern

- BBISIBJLITh XapaKTEPHbIEC ITPU3HAKU
51 B3aUMOCBS3b M3Y4CHHBIX
IIOHATUH, [IPUMEHATH

COOTBETCTBYIOIIIME IOHATUSA TpPHU
OINHACAHUU CTPOCHUS U CBOWCTB
HEOPraHWYECKUX W OPraHUYECKHUX
BEIIECTB W HX IPEBpALICHUN;
BBISIBJISITD B3aUMOCBS3b
XUMHUYECKNX 3HAHUN C IOHATHIMU U
IIPEACTABICHUAMU JPYTHUX

€CTECTBEHHOHAYYHBIX IPEIMETOB;
- HUCHOJIb30BaTh HAMMEHOBAHUS

XUMHUYECKHAX COEMHEHUI
MEXyHapOAHOTO cor03a
TEOPETUYECKOM W IPUKIATHOU

XUMUW W TPUBUAIBHBIE HAa3BAHUS
BOXHEHIINX  BEHIECTB  (ITUJICH,
aneTHieH,  IJHUIepuH,  (eHo,
dbopManbaerua, ykcycHasi KUCIOTa,
TJIMLWH, YTapHbIUA Ta3, YIJIEKUCIbIN
ra3, aMMUaK, TraiieHas H3BeCTb,
HeraieHasi U3BeCTh, MUThEBAs CO/Ia
U JIPYyTUx), COCTaBJATH (OPMYIIBI
HEOPraHUYECKUX M OPraHu4eCcKHX
BELIECTB, ypPaBHEHUS XUMHUYECKHX
peakiuii, OOBACHATH HX CMBICI;
MOJATBEPXKIaTh XapaKkTepHbIE
XUMHYECKHE CBONCTBA BEIIECTB
COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAMH U 3alHUCIMHU
YpaBHEHUN XUMHUECKUX PEaKIUit;

- YCTaHaBJIMUBATh MPUHAIICKHOCTH
U3YYCHHBIX HEOPraHUYECKUX U
OpraHNYecKHUx BEIIIECTB K
ONPENETIEHHBIM KJIaccaM M Tpynram
COCAMHEHUM, XapaKTepHU30BaTh HX
COCTaB M BAXHEWILIHE CBOWCTBA;
ONpenensATh BUABl XUMHUYECKHX
CBsA3el  (KOBaJieHTHas, HMOHHAs,
MeTaJTU4ecKast, BOJIOPOAHAS ), TUTIBI
KPUCTAJUIMUECKHUX pELIeTOK
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BEILIECTB; KJIaCCH(PHUIIMPOBATH
XUMUYECKHE

peaKIuu;

- TpPOBOIUTH  pPAaCYeThl  TIO
XUMHYECKUM bopmynam u

YPaBHEHUSIM XUMHYECKUX pEaKUUl
C HCHOJNBb30BaHUEM  (PU3HUECKUX

BEJINYHH, XapaKTEePU3YIOLINX
BEIIlECTBa C KOJIMYECTBCHHOM
CTOPOHBI: MaccChl, o0bema

(HOpMaJibHBIE ~ YCJIOBHUSI)  Ta3oB,
KOJINYECTBA BELICCTBA;
HCI0JIb30BATh CUCTEMHBbIE
XUMHYECKHUE 3HAHUS JUISl TPUHSITUS
pemeHui B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsIX, CBS3aHHBIX
C BEIIECTBAMH U UX IPUMEHEHHEM.

3HaTh

- CcHocoObl aKTyallu3MpoBaTh MpodiiemMy,
paccMaTpuBaTh €e BCECTOPOHHE;

CHocoObl  yCTaHABJIMUBATh CYIECTBEHHBIH
IIpHU3HAK WM OCHOBAHUA JId CPAaBHCHUA,
Kkiaccudukanuu u 00001IeHNUS;

- CITOCOOBI OTIPEICTIATD 1SN ACSITEIBHOCTH,
3a/1aBaTh TMapaMeTphl U KPUTEPUU HUX JO-
CTIDKCHUS,

CrocoObl  BBISBIISATH  3aKOHOMEPHOCTH U
MMPOTHUBOPEUHS B PAacCMATPUBACMBIX SIBJIC-
HUSIX,

- CIocoObl Pa3BUTHSI KPEATHBHOTO MBIIILIC-
HUS MIPU PEIICHUH KU3HCHHBIX TTPOOIIeM;

3HaTH
- OCHOBONOJATalOIIHE MOHITUS
(XMMHYECKHI ~ DIJIEMEHT, aToMm,

AJIEKTpOHHAs 000JI0YKa aToma, S-, p-
, d-371eKTpOHHBIEC OPOUTAIH ATOMOB,
WOH,  MOJIEKYJIa,  BAJICHTHOCTb,
ANIEKTPOOTPHUIIATEIIPHOCTD, CTEICHb
OKHUCIICHHSI, XHMHYECKasi CBs3b,
MOJTb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM, YIIAEPOTHBII CKETIET,
(GyHKIIMOHATBHAS TPYIIIA, PaJAAKal,
u30Mepus, U30MEpHI,
TOMOJIOTUYECKUH  psiI  TOMOJIOTH,
YIJIEBOJOPObI,  KUCIOPOJI- |
a30TCOo/IepIKaIIne COCIIMHCHUS
OMOJIOTUYECKH aKTHBHBIC BEUIECTBA
(yrneBopl, KHUPBI, OenKm),
MOHOMEp, TIOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS| KpHCTAJTHYECKast
pemieTka,  THIIBI ~ XUMHUYECKUX
peakiuii (OKHCITHTETBHO-
BOCCTAHOBTEJIbHBIC, 9K30-H
SHJIOTEPMHUYECKHE, peaxIuu
MOHHOTO oOMeHa), pacTBop,
AIIEKTPOJIUTHI, HEDIIEKTPOIIUTHI,
ANIEKTPOIUTUYECKAsE JAUCCOLMALIMS,
OKHUCITUTEIb, BOCCTaHOBUTEIIb,
CKOpOCTh XMMHUYECKOH peakiuH,
XMUMHUYECKOE PaBHOBECHE, TEOPUU U
3aKOHBI  (Teopuss  XMMHUYECKOTO
CTPOCHHSI OPTraHUYECKUX BEIIECTB
AM. byrneposa, Teopus
HIIEKTPOJIMTUYECKON JAMCCOLMAIIH,
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NIEPUOANYECKUI 3aKOH J.1.
MenpgeneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOH COXPaHEHUsI MAcChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUI
S3BIK  XUMHH, (DaKTOIOTHYECKHE
CBEICHHSI O CBOMCTBAX, COCTaBe,
MOJTYYCHU N u 0e30macHOM
HCTIOJIb30BAHUU BOKHENIINX
HEOPraHUYeCKUX W OPraHUYeCKHX
BEIIECTB B OBITY M MPAKTUYECKOU
JIESITEJIbHOCTH YEJIOBEKA,

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

IIPUPOIBI, B (hopMupoBaHUn
MBITIIUICHASI U KYJIBTYPBI JTUYHOCTH,
ee (YHKIMOHALHON TPaMOTHOCTH,

HE00X0IUMOH TUTS pereHus
MPAKTHICCKUX 3a1aq 5
3KOJIOTMYECKHU 000CHOBaHHOI'O

OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM Cpelie;

OK 02 Hcnomns3oBaTh
COBpPEMEHHBIE CpEJNICTBA

MOWCKa,  aHamM3a |
WHTEPIpPETAIIHH
nHpopManuu, u
WH(POPMAIIMOHHBIE
TEXHOJIOTUU TSt
BBITIOJTHCHUS 3amad
poheccHOHATLHOI
JeSATEIbHOCTH

YMmeTs:

- BJIAACTh HaBBEIKAMH TTOJTYICHHSI
HHpOpMAIIUM W3 HMCTOYHUKOB pa3HBIX —
THUTIOB, — CaMOCTOSITEILHO OCYIIECTBISATh
IIOMCK, AaHaJu3, CHCTEMaTU3alHui U
UHTEpIpeTauio HHPOpMAUU Pa3IMIHBIX
BHUJIOB U (hOPM MpEICTABIICHNUS,

- CO371aBaTh TEKCTHI B PA3IMYHBIX hopMaTax
C YYeTOM Ha3HaueHus uHPOpPMAIUU U

11 () (9:10)7 ayJAUTOPHH, BbIOUpas
ONTUMANbHYI0 (OpPMYy TPEICTABICHUS H
BU3YaJIU3alllH;

- UCIIOJIb30BATh CpeacTBa

UH()OPMAIIMOHHBIX M KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B PpEIIEHHH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX M OPraHH3aIllMOHHBIX
3amad ¢ coOmrojeHHeM — TpeOOBaHMM
OPrOHOMHKH,  TEXHUKH  OE30MacCHOCTH,
THTHUEHBI, peCypcocOepeKeHNUs, TPABOBIX U
ATHYECKMX HOPM, HOPM HH(OPMAIIHOHHOMN
0e30IMacHOCTH;

YMmeTsh:

- YMETh IIJIAaHUPOBATh M BBITIOTHSTH
XUMUYECKHAMN AKCIIEPUMEHT
(mpeBpameHus OpraHuYeCcKUx
BEIIECTB npu HarpeBaHuH,

MOJIy4YEHUE ITUJICHA U U3YUYEHHUE ero
CBOMCTB, KQUeCTBEHHBIEC PEAKI[MHU Ha
aNbJIeTUIbl, Kpaxmall, YKCYCHYIO
KUCJIOTY; JeHaTypalus OelKOB Ipu

HarpeBaHWW, LBETHBIC PEAKIHU
0CJIKOB; MMPOBOIUTH

peaknuu HUOHHOTO oOMeHa,
OTpeNeNiaTh Cpeay BOJIHBIX —
pacTBOpOB,

Ka4eCTBECHHbBIC peaknuu Ha
cynabdar-, KapOoHAT- U XJIOPHI-
AHUOHBI, Ha KATHOH AaMMOHHUS;
pemiartb JKCMIEPUMEHTATbHbIC

3agaud 1Mo TeMaMmM '"Meramiasl" H
"Hemeramnsl") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKU 0€30MacHOCTH
npu OOpalleHUH C BEIIeCTBAMU W
7a00paTOpPHBIM  000PYIOBaHHUEM;
MPEJICTABIISIT pe3yabTaThl
XUMHUYECKOTO  JKCIIEpUMEHTa B
dopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIMX  pPEaKuuid U




[BBeauTe TeKcT]

(dbopMynupPOBaTh BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

- YMETh aHAJTM3UPOBATh
XUMUYECKYIO uH(HOPMAIIHIO,
HOJTy4aeMyIo u3 pa3HbIX
HUCTOYHUKOB (CPEIICTB MacCOBOM
uHpopmanuu, cerb VHTEpHET U
Apyrue);

- yMeTh TPOBOJUTH PACUETHI IO
XUMHYECKUM bopmynam u

YPaBHEHUSIM XUMHYECKUX pPEaKUUl
C HCIOJIb30BAaHMEM  (PU3UUECKUX

BEJIMYMH, XapaKTepHU3YIOIKX
BeIlleCTBa c KOJIMYECTBEHHOUN
CTOPOHBI: MaccChl, obbema
(HOpMallbHBIE ~ YCIIOBHUSI)  Ta3o0B,
KOJIMYEeCTBa BELIECTBA;
HCII0JIb30BATh CUCTEMHbIE
XUMHUYECKHUE 3HAHUS JUISl TPUHSITUS
perieHuin B KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3AHHBIX
C BCIICCTBAMH U UX ITPUMCHCHHUECM.

3HaTh:

- CmocoObl TOMy4YeHHS WHGOPMAIUU U3
Pa3HOTO THIA UCTOYHUKOB,

- CIIOCOOBI MOMCKa, aHaJu3a,
cUCTeMaTHU3aIuu u MHTEpIIpEeTalun
WHPOpMAIIUA PA3TUYHBIX BUIOB U (GOpM
IpEJICTaBICHNUS;

- crmocoObl  OLIGHMBATh  JOCTOBEPHOCTb,
JIETUTUMHOCTD uHpopmanuu, ee
COOTBETCTBUE TMPABOBBIM U  MOPAJIbHO-
TUYECKUM HOPMaM;

- crnocoObl pacro3HaBaHUS M 3alllUTHI
uHdopmaruu, nH(pOpPMAITHOHHO I
0€30MacHOCTH TUYHOCTH

- OCO3HaHHE LEHHOCTHU HAy4YHOU
NEeSITeNIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh
MPOEKTHYIO u HCCIIEJIOBATENBCKYIO
NeSITeNIbHOCTh MHJIMBUIYAIbHO U B TPYIIIE;

3HaTh:

- OCHOBHBIE METOJbl HAYYHOTO
MO3HAHUS BEIIECTB M XUMHYECKHX
SBJICHUH (HAOMIOCHHE, U3MEPCHHUE,
SKCIIEPUMEHT, MOJACITUPOBAHUE.

OK 04 DOddextuBHO
B3aMMOJIECTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaH/1e

YMeTh:

- BbIOMpaTh  TEMaTHUKy H  METOJIBI
COBMECTHBIX JIEHCTBUH C ydeToM OOIInX
MHTEPECOB M BO3MOKHOCTEN KaXKJIOTO YJIeHa
KOJIJIEKTHBA;

- IIPUHUMATDb OCJIn COBMECTHOM
JACATCIIBHOCTH, OpraHnu30BLIBATH u
KOOPANHUPOBATH JEeNCTBUS 1o €C

JOCTHIXXCHHUIO: COCTABJIATH IIJIaH HeﬁCTBHﬁ,
pacnpeaciisitb pojii € YYCTOM MHEHUMN

YMeTh:

- IJJAHUPOBaThb U  BBINOJHSATH
XAUMHAYECKUHI SKCIIEPUMEHT
(mpeBparieHus OpraHuYeCKUx
BEILIECTB npu HarpeBaHuw,

NOJyYeHHE STUIICHA U U3Y4EHHE eTO
CBOWCTB, KaUeCTBEHHbIC PEAKIMH Ha
QIBACTHBI, KpaxMal, YKCYCHYIO
KUCIIOTY; JCHATypalus OSlKOB MpH
HAarpeBaHWM, [BETHBIC PEAKLUH
0€JIKOB; MPOBOAUTH
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YYaCTHHUKOB o0CyX1aTh
COBMECTHOM pabOTHI;

- OLICHMBaTh KayecTBO CBOEr0 BKJIaJa U
KaX/I0TO YYacTHHKa KOMAaHIbl B OOMMI
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;
npeiaraTh HOBbIE IIPOEKTHI, OLIEHMBATh
UJIEU C O3UIMY HOBU3HBI, OPUTUHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

- KOOPJIMHUPOBATH U BBINOJHATH paboTy B
YCIOBUSIX PEAJBHOI0, BUPTYAJIBHOIO H
KOMOMHHPOBAHHOI'O B3aMMO/JICHCTBUS;

- OCYILIECTBIISATh MO3UTHUBHOE
CTpaTeruyeckoe MOBEJECHUE B Pa3IUYHBIX
CUTyallusiX, THPOSBIATH TBOPYECTBO W
BOOOpaxeHne, ObITh MHULIMATUBHBIM;

- yMeTb NpUHUMAaTh ceOs, MOHUMAas CBOU
HEJ0CTaTKU U JIOCTOUHCTBA;

MIPUHUMAaTh MOTHBBI U apryMEHTBl APYrUX
JIOJEH  TOpH  aHauu3e  Pe3yJbTaToB
NeSITeNIbHOCTH;

- NPU3HaBaTh CBOE IMPaBO U MPaBO JAPYrux
JIIOJIEN HA OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUD C
MO3UILMH APYTOTrO YeJ0BEKa.

pe3yabTaThl

peaxkuu HMOHHOTO oOMeHa,
OTIpeNIeNATh cpeny BOJTHBIX
pPacTBOPOB, KAUECTBEHHBIC PEAKIIUH
Ha cynb(ar-, kKapOoHAT- ¥ XJIOPHUJI-
AQHMOHBI, Ha KaTHOH AaMMOHHS;
pemarb IKCTIEPUMEHTAIbHBIC
3aaun no Temam "Mertamibsl" U
"Hemerannbl") B COOTBETCTBUU C
IIpaBWJIaMU TEXHUKU 0€30MacHOCTU
npu OOpalleHuu ¢ BeIIeCTBaMU U
71a00paTOpHBIM  000PYIOBaHUEM;
NPEICTaBIIATh pe3yIbTaThI
XUMHAYECKOTO  OKCIIEpUMEHTa B
dbopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIIMX  PEAKUUHA U
(GopMyIMpOBaTH BHIBOABI HA OCHOBE
ATHUX PE3YIBTATOB

3HaTh: 3HaTh:

- MPEUMYIIEeCTBA KOMaHHOMH U | - CIocoObl B3aWMOCBSI3U MEXKIY

WHIIMBHUIYIBHOW paObOTHI; y4eOHO-HCCIIeI0BATEIbCKOM,

- METOJIbl COBMECTHBIX JIEUCTBUUA C YYETOM | IPOECKTHOM u COLIMaJILHOHU

0o0IMMUX HMHTEPECOB M  BO3MOXKHOCTEH | IEATETHLHOCTHIO.

Ka)KJI0r0 WieHa KOJUIEKTUBA;

- CII0COOBI OpPraHU30BBIBATh H

KOOPJAUHHUPOBATH ACHUCTBHUS MO TOCTHXKCHHUIO

LeJIN COBMECTHOI JIESITEILHOCTH:

COCTaBJIATh IUIAH JCUCTBHM, PacpeneisiTh

poinM C y4eToM MHEHHH Y4YaCTHUKOB

o0CcyXIaTh pe3yabTaThl COBMECTHOM

paboTHI;

- CrmocoObl TO3UTHUBHOIO CTPATETHYECKOTO

MOBE/ICHUS B PA3JIMUHBIX CUTYaIHIX
OK 07 CopneiicTBOBaTh | YMETH: VYMeTh:
COXpaHEHUIO - TUTAHUPOBATh U OCYILECTBIIAThH JCHCTBUS B | yMETh coOmoaaTh npaBuia
OKpYXarolen Cpellbl, | OKpYXKaloIle CpeAe Ha OCHOBE 3HAHUU | KOJOTHMYECKH 1eecoo0pa3zHoro
pecypcocOepexeHuto, 1eeu YCTONYHMBOTO pa3BUTHUSA | IOBEACHUS] B | OBITY W TPYIOBOM
MPUMEHSITh 3HaHUS 00 | YelIOBEuYecTBa, NESTEIbHOCTH B IENISIX COXPAHEHUS
H3MEHEHUH KJIuMara, | - MPOTHO3UPOBATH HEONAroMpHsITHBIE | CBOETO 3J0POBbS M OKpYKaromei
MIPUHIIUIBI OEPEKITUBOTO | IKOJIOTUYECKUE MOCNEACTBHS | MPUPOJHOW  CpPEeAbl;  YYUTHIBATh
MIPOU3BO/JICTBA, IpeITPUHUMAEMbIX JNEWCTBUI, | OTACHOCTh BO3JEHCTBUA Ha JKHUBEIE
3¢ heKTUBHO MpeI0TBPAILATh UX. OpTraHU3MBI oTpeAeNeHHBIX
JIEHCTBOBATH B BEIIECTB, MIOHUMAas CMBICIT
Ype3BhIYANHBIX MoKazaTess MPeIeIbHO JOMYCTUMOMN
CUTYaITUSIX. KOHI[EHTPAIIUH..
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3HAaTh:

- OCHOBBI  3KOJIOTUYECKOW  KYJIBTYpHI,
3aKOHOMEPHOCTH  BIIMSIHUSL  COLUAJIBHO-
SKOHOMHUYECKUX ITPOLECCOB HA COCTOSIHUE
MPUPOJHON U COMAIIBHON CPEJIbI

3HaTh:
- XHMMYECKYI0  COCTABJISIOLIYIO
€CTECTBEHHOHAYYHOU KapTUHBI

MHpa, pOJIb XUMHUU B IIO3HAHUU
SABJICHUHN IIPUPOJBL.

IIK 3.8.

PaGoTats ¢ AOKYMCHTAaMMU IO MMOATBCPKACHUIO COOTBCTCTBUA, IPUHUMATDL Y4aCTHUC

B MEPOIPHUATHUAX 110 KOHTPOJIIO.
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JIM4HOCTHBIE pe3y/bTaThl
peajiM3aluy NPOrpaMMbl BOCIIUTAHUS
(ZeckpunTopsni)

Koa JIMYHOCTHBIX
pe3yabTaToB
peaau3zanuu
NMPOrpamMMbl
BOCIIMTAaHUA

Oco3Haronmii ceds rpakJaHMHOM U 3alIIUTHUKOM BEJIMKOMN CTpaHbl

JIP 1

[IposBIAIOIMNNA AKTUBHYIO TPAXKIAHCKYIO ITO3ULUIO, JEMOHCTPUPYIOIIUI
IIPUBEPKEHHOCTh ITPUHIUIIAM YECTHOCTH, MOPSAIOYHOCTH, OTKPBITOCTH,
JKOHOMHYECKH AaKTUBHBIM M YYacCTBYIOIIMH B CTYACHYECKOM U
TEpPUTOPUATIBHOM CaMOYIPABJICHUH, B TOM YHCIE Ha YCIOBHUAX
100pOBOJIbYECTBA, MPOJAYKTUBHO B3aUMOJICHCTBYIOIIUI 1 y4aCTBYIOIIHUN
B JICSITEJIBHOCTH OOIIECTBEHHBIX OpraHU3aIii

JIP 2

Cobmofatomuii  HOpMBI  MPABONOPSAJKA,  CICAYIOUIMH  Hjeanam
rpaXxJaHcKoro oOiecTBa, odecrnieyeHus: 6€30MacHOCTH, IpaB U cBOOO]
rpakaad  Poccun. JlosulbHBIM K YCTAaHOBKAM M IIPOSIBICHHUIM
MpeACTaBUTENCH  CYOKyJIbTYp, OTIMYAIONIMA HMX OT TPYII C
NECTPYKTUBHBIM M JEBHAHTHBIM TOBeJIeHUEM. JleMOoHCTpupyromuii
HENpUITHE M MPEeAyNpeKIaoluil COLUUAIbHO ONAacHOe IOBEJACHHE
OKPYKaIOIIHX

JIP 3

[IposBArOmM M AEMOHCTPUPYIOIIMM YBAKEHHE K JIIOAAM TpyZa,
OCO3HAIOIIMK I[IEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuiics K
(hOopMUPOBAHUIO B CETEBOM Cpeje JIMYHOCTHO M TPO(hecCHoHaTbLHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO cienay

JIP 4

JIeMOHCTpHUPYIOIIMIT ~ TMPUBEPKEHHOCTh K POJHOW  KYJBTYpE,
HCTOPUYECKOW MaMsATH Ha OCHOBE JII0OBM kK PonauHe, pogHOMY Hapony,
Manoi pOAuHE, MIPUHSTHIO TPaIUIMOHHBIX [EHHOCTEH
MHOTOHAIIMOHAJILHOTO Hapona Poccun

JIP 5

HpOf[BJ’IHIOH_II/Iﬁ YBAXCHHUE K JIIOAAM CTApIICTO ITOKOJICHUA U TOTOBHOCTH
K Y4aCTHUIO B COIABHOM MOAACPIKKE U BOJIOHTEPCKUX IABHMXCHUAX

JIP 6

Oco3Haronuii  NPUOPUTETHYIO  LIEHHOCTh  JIMYHOCTU  YEJIOBEKa;
YBaXKAIOIIUA COOCTBEHHYI0 U YYXKYH0 YHUKaJIbHOCTb B Pa3IMYHBIX
CUTYaIUsiX, BO BcexX (hopmax u BUAAX EATEIbHOCTH.

JP 7

[IposiBsiromiuii ¥ JIEMOHCTPUPYIOIIMI YBaKEHHE K IPEACTaBUTEISAM
Pa3IMYHBIX 3THOKYJIBTYPHBIX, COI[UAIbHBIX, KOH(PECCHOHAIBHBIX U HHBIX
rpymnin. ConpuYacTHBIM K COXPaHEHHIO, MPEYMHOKEHHUIO U TPAHCISAIUH
KYIbTYPHBIX ~ TPaQAMIMA ¥  [EHHOCTEH  MHOTOHAIIMOHAIBHOTO
POCCHIICKOTO TOCyIapCcTBa

JP 8

Cobmofatomuii ¥ OpoNaraHgupyrolIMid MpaBuiia  30pPOBOTO |
Oe3omacHoro oOpa3a JKHM3HH, CIOpTa; Mpexynpexaamui 1o
MIPEOI0NIEBAIOIIUI 3aBUCUMOCTH OT aJKOT0Jis, Tabaka, MCUXOAKTHBHBIX
BEILIECTB, a3apTHBIX WUrp U T.J. COXpaHSIONIMI ICUXOJIOTHYECKYIO
YCTOMUYMBOCTD B CUTYaTUBHO CJIOKHBIX UJIM CTPEMUTEIBHO MEHSIOLIUXCS
CUTYaIUSIX

JP9

3aboTauuiics o 3aluTe OKpyXKarolel cpeibl, COOCTBEHHON M 4yKOH
0€30I1aCHOCTH, B TOM uuciie IU(ppoBoi

JIP 10

[IposiBnsttomuii yBaK€HHE K ICTETUYECKUM IIEHHOCTSAM, OOJIagaromuit
OCHOBAaMU ICTETUYECKOU KYJIBTYPbI

JIP 11

[IpuHuMaronuii cemMelHble IEHHOCTU, T'OTOBBIM K CO3JAHUIO CEMbH U
BOCIUTAHUIO JIETEH; NEMOHCTPUPYIOLINNM HENPUITUE HACWIUSA B CEMbBE,

JIP 12

11
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yX0Jla OT POJAMTEIBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUH CO
CBOUMHM JIETHMU M X (UHAHCOBOTO COJIEPIKAHUS

1.5. PexoMenyeMoe KOJIMYECTBO 4YaCOB HA OCBOEHHE NMPOrpaMMbl 001eo0pa3oBaTebHOM

y4eOHOil THCUUIIIMHBI:

MaKCUMAaJIbHO# yuye0HoIl Harpy3ku o0yyawmerocsi __ 72 4acoB, B TOM 4HcJIe:
0053aTe/IbHOI ayIUTOPHON yueOHOIl Harpy3ku odyyawouierocsi _48  4yacos;
CaMOCTOATEIbHOI padoThl 00yuaromerocss _24  4acos.

12
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2. CTPYKTYPA ¥ COJIEP KAHUE OBIIEOBPA3OBATEJILHOM YYEBHON
JUCIHHUIIVIMHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bua yyeOHOM padoThI Oovem uacoe

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 72
Oo0s13aTes1bHAN AYAUTOPHAA y4eOHAsi HATPY3Ka (BCero) 48
B TOM YHUCJIE:

71a60paTOPHBIC 3aHATUS 16

MPAKTUYECKUE 3aHATHS 16

KOHTPOJIbHBIE PA0OTHI *

WUHANBUAYAJIbHBIN MPOEKT (eciu npedycmompeHo)
CamocTosiTesibHasi padoTa o0yuyarouierocs (Bcero) 24
B TOM YHCJIE:

camocTosATeIbHasl padoTa HaJl MHAUBUIYaAJbHBIM IPOEKTOM (ecu
npeodyCmMompeno)

IIpomeosrcymounas ammecmayus 8 popme: oughghepenyuposannoeo 3auema

13
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

®opmupyemMble
HaunmenoBanme Conepxanue yueOHOro marepuaja (OCHOBHOe U NMPo¢ecCHOHATbHO-OPUEHTUPOBAHHOE), | O0beM | KOMIIETEeHIIUH "
pa3aesioB M TeM J1adopaToOpHbIEe U NMPAKTHYECKUE 3AHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) 4acoB JINYHOCTHBIE
pe3yabTaThl

1 2 3 4
OcHOBHOe€ coJiep;kaHue
BBenenue Conepxxanue yueOHOro Marepuaja

Xumus kak Hayka. CBsI3b XUMHUH C APYTUMHU HaykaMu. Pois U MecTo XuMuu B (JOPMUPOBAHUU | 2

COBPEMEHHOM HAYYHOM KapTUHBI MUpA. 3HAYCHNE XMMUYECKUX 3HaHMU. McTropus xumum.
Paznea 1. 4 OK1,
OcHoBBI CTPOCHUs
BelllecTBa
Tema 1.1 Crpoenue | Coaep:xxkaHue y4eOHOro Mmarepuasa 2 OK1, OK2, OK4,
aTomMoB xumuueckux | CoBpeMeHHas MOJENb CTpoeHUs atoMa. CHMBOJIMYECKUN SI3bIK XUMUN. XUMUYECKUN JIEMEHT. OK7
3J1eMEHTOB W MpHupoaa | DISKTpoHHass KoH(urypamus atoma. Kimaccudukamuss XUMHYECKUX 3JeMEHTOB (S-, p-, d-
XUMHYECKOH  CBAI3M | 3JIeMeHTHI). BasieHTHbIe 351eKTpOHbl. BaeHTHOCTE. DlIeKTpOoHHAs TPUPOIa XUMUYECKOM CBSI3H.
Iepuoguveckuii DNEeKTPOOTPULIATENBHOCTD. BUIbI XUMUYECKO! CBsI3U (KOBaJeHTHAs, HOHHAs, METaJUIMYECKas,
3akoH u Tabimua JI.U. | BonopoaHas) u cnocoObl ee 00pa3zoBaHUs
MenpaeiaeeBa [Tepuonuueckas cucrteMa xumuueckux sinemMeHTOB .M. MenneneeBa. duznyeckuil CMbICI

nepuoanueckoro 3akoHa J[.M. MengeneeBa. 3aKOHOMEPHOCTM HU3MEHEHHS CBOMCTB

XMUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUHU C

MOJIOKEHHEM XUMHYECKOTO 3JIEMEHTA B IEPUOINYECKON CUCTEME.

MupoBo33peHueckoe U HayuyHoe 3HaudeHue Ilepuommueckoro 3akona /.M. Menpaeneena.

[Iporunossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XMMUYECKUX 3JIEMEHTOB.

IIpakTHYecKkne 3aHATHS 2 OK1, OK2

Pemenue 3aganuii Ha MCIIOJB30BaHHE XMMHUUYECKON CHUMBOJIMKH H Ha3BaHUM COCI[I/IHGHI/Iﬁ 110
HOMCHKIJIaTYypE MCKAYHAPOAHOT'O COI03a TeOpeTquCKOﬁ u HpI/IKHa,Z[HOﬁ XUMHUHU U TPUBUAJIBHBIX
Ha3BaHUM 19 COCTaBJCHUS XUMMUYECKHX q)OpMy.]'I ABYXATOMHBIX COCIUHECHUMN (OKCI/II[OB,
Cy.]'IL(l)I/II[OB, rHapuaoB U T.H.) " IpYTrUuX HCOPTaHUICCKUX COCIUHEHHUH OTACIBHBIX KJIACCOB.
HpaKTI/IquKI/Ie 3alaHus Ha YCTAHOBJICHHUC CBA3U MCEXKAY CTPOCHUCM d4ATOMOB XHMHUYCCKHUX
QJICMCHTOB U ICPUOANYCCKUM U3MCHCHUCM CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COSANHCHUMN
B COOTBETCTBHH C IIOJIOKCHHUECM HepHOﬂquCKOﬁ CUCTEMBEI.

14
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OcHOBHOe coJep/kaHue

Paznen 2 8 OK1
XuMuieckne

peakuuu

Tema 2.1 Conepxxanue yueOHOro Marepuasa 2 OK1, OK2,

Tunbl XMuMHYECKHUX
peakuuii

Knaccmanaum[ U TUIIBI XUMHWYCCKHUX peaKHI/Iﬁ C y4aCTUEM HCOPraHM4YCCKUX BCHICCTB.
CocraBiieHHE ypaBHEHUW pPEaKIMi COCAMHEHHS, Pa3JIOKEHUs, 3aMelleHus, oOMeHa, B T.d.
peaKunﬁ ropcHus, OKUCIICHUA-BOCCTAHOBJICHUS.

YPaBHCHI/Ifl OKHUCJICHHUA-BOCCTAHOBIICHUA. Crenenn OKUCJICHUS. OKucIuTEID n
BoccTaHoBUTENb. COCTaBJICHHE M ypaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKITUN
METO/IOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B MPUPOJIE,
IMPOU3BOJACTBCHHBIX IMMPOLCCCAaX U KU3HEACATCIIBHOCTH OPTraHU3MOB

IIpakTHyeckue 3aHATHS

KonudectBeHHbIC OTHOMIEHUS B XUMHUU. OCHOBHBIC KOJWYCCTBCHHBIC 3aKOHBI B XHUMHH W
pacueTsl MO ypaBHEHUSIM XUMHYECKHX peakiuil. Mosib Kak elIMHuIa KOJIMYECTBa BEIECTBa.
Monsiprast Mmacca. 3aKOHBI COXpaHEHHsI MacChl M SHEPTUH. 3aKoH ABoraapo. MossipHbIl 00BeM
ra3oB. OTHOCHUTENbHAs IJIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHHUSM XMMUYECKHX pEaKIHil ¢
HCIIOJIb30BAHUEM MAacChl, 00beMa (HOpMaJIbHBIE YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

2 OK1, OK4

Tema 2.2
DJIEeKTPOJIUTHYECKAS
AUCCOLHALMS u
HOHHBIA 00MeH

Conep:xanue y4yeOHOro marepuaja

Teopus snekrponuTudeckoil nuccounannu. VMoHbI. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakuuu
noHHoro ooMena. CocraBiieHHe peakuii HOHHOTO OOMEHa MyTeM COCTABJICHUS MX MOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHeHUH. KUCIOTHO-OCHOBHBIE peakiny. 3a/laHusi Ha COCTaBJICHUE
MOHHBIX peaKui

2 OK1, OK4

JlaGopaTopHble 3aHATHS

«Tunpl XUMHYECKUX peaKkIuiD».

UccnenoBanue TUoB (MO COCTaBY M KOJMYECTBY MCXOJHBIX M OOpa3yrOIIMXCS BEUIECTB) U
MPU3HAKOB XUMUYECKHX peakuuid. [IpoBenaeHue peakuuié HOHHOTO OOMEHa, OIpEeNeHUe
cpeibl BOAHBIX PACTBOPOB. 3a/IaHUsI HA COCTABJICHUE MOHHBIX PeaKui

2 OK1, OK4

OcHoBHOE coepKaHue

Pazpea 3.

12 [ OKl1, OK2
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CTtpoeHue u cBoiicTBa

HEOPraHUu4ecKUuX
BelleCTB
Tema 3.1 Conepxxanue yueOHOro Marepuasa OK1, OK2
Kuaacenpuxkanus, [Ipenmer Heopranmveckoil xumun. Knaccudukanus HeopraHmyeckux BemecTB. IIpocTeie u
HOMEHKJIATYpa U cll0XHbI€ BemecTBa. OCHOBHBIE KJIACCHI CI0XHBIX BEIIECTB (OKCUIbI, THIPOKCUIbI, KUCIOTHI,
cTpoeHHe coiu). B3auMOCBsA3b HEOPraHWYECKUX BEIIECTB. ArperaTHbleé COCTOSIHHUS BELIECTBA.
HEOpraHu4ecKHuX Kpucranmuueckue b amopdnbie BemecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs,
BellecTB MOJIEKYJIIpHAsi, HOHHAs, METAJUTMYECKas). 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTBA OT
TUINA KPUCTAUIMYECKOW pElIeTKU. 3aBUCUMOCTh XUMUYECKON aKTHBHOCTH BEILECTB OT BHJA
XMMHMUYECKOM CBSI3U U THIA KpUCTAIIIM4Yeckol pemeTku. [TpuunHel MHOTOOOpa3us BElIeCTB
IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (co/iep:KaHMe MPHUKJIAJTHOTI0 MOLYJIsI)
IIpakTHYeckne 3aHATHS OK1, OK2
HoMmenknarypa HEOpraHM4YeCKHX BEIECTB: Ha3BaHHE BEIECTBA MCXOAS U3 MX XUMHUYECKOU IIK 3.8..
(GbopMynbl WIM COCTaBJICHME XMMHUYECKOM (OpMyNbl HCXOJs W3 Ha3BaHUS BeELIECTBAa IO
MexayHapoaHoi (MFOITAK) wnu TpuBuanbHON HOMEHKIIATYpe.
Pemenne mnpakTHyeckux 3aJaHUl MO KiIacCU(PHUKAIMM, HOMEHKJIAType W XUMHYECKUM
(dopMynaM HEOPraHMYECKHX BEILECTB Pa3IMUYHBIX KJIACCOB (yrapHbIi ra3, yrJIeKUCIbIA ras,
aMMMaK, TraiieHas W3BECTb, HeralleHas HM3BeCTb, IIUThEBAas COAAa M JPYTUX): Ha3bIBaTh U
COCTaBJIATh ()OPMYJIbI XUMUUYECKHX BEIIECTB, ONPEAEIATh IPHUHAUICKHOCTD K KIIaccy.
Tema 3.2 Conep:xanue y4yeOHOro Mmarepuaja OK1, OK2

DOU3NKO-XUMHYECKHE
CBOMCTBA
HEOpraHu4ecKHuX
BellleCTB.

Metamnsl. HemeTamier O6I_HI/IC (l)I/IBI/I‘ICCKI/IC 1 XUMHYSCKHE CBOMCTBA METAIUIOB M HEMETAJIJIOB.
TunmyHble CBOMCTBA HEMETAJIJIOB M METAJIJIOB. 3HAUCHHUE METAJIJIOB M HEMETAIOB B npupoac u
KU3HCACATCIBbHOCTH YCJIOBEKA U OPraHU3MOB. KOppOSI/IHMCTaHHOBZ BHbI KOPpPO3UU, CII0COOBI
3allIUThI MCTAJIJIOB OT KOPPO3HH. prrOBOpOTBI OMOI€HHBIX 3JIEMEHTOB B IIpupoac
XUMHYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHN4YC€CKUX BCIICCTB (OKCI/II[OB, Tr'uaApoKCHUa0B,
KHCJIIOT, coJiel u ,Z[p) SaKOHOMCpHOCTI/I B UI3BMEHCHHH CBOMCTB IMPOCTBIX BCIICCTB, BOAOPOAHBIX
COG,Z[I/IHGHI/II‘/'I, BBICHINX OKCHUJOB U THAPOKCHUIOB

IpodeccuoHaTbHO-OPHEHTHPOBAHHOE ColepKaHue (Copep:KaHue PHKJIATHOTO MOTYJIs)
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IIpakTHYecKkue 3aHATHA 2 OK1, OK2
CocraBieHue ypaBHEHUMH XMMHMUYECKHUX PpEaKUHMMl C Y4acTHUEM IPOCTbIX U CIOXKHBIX
HEOPraHUYECKUX BEIIECTB: METAJJIOB MU HEMETAUIOB; OKCHUIOB METAJJIOB, HEMETAJIOB H
aM(OTEPHBIX ITEMEHTOB; HEOPTraHUYECKUX KHUCIIOT, OCHOBAaHUH U aM(OTEPHBIX THAPOKCUIIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOUCTBA.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBa, COCTaB,
MoJIyueHUEe U 0e30MacHOe MCIOJIb30BAaHUE BAaXKHEMIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U
MIPaKTUYECKON JIESITEIbHOCTH YeJIOBEKa
JlabopaTopHble 3aHATUA 2 OK1, OK2
«CBoiicTBa HEOPraHUYECKHUX BEIIECTB)
N3ydeHne XuMUYeCKUX CBOMCTB OKCHJIOB, KACIIOT M IIEI0YEH, COJIeH
Tema 3.3 JlabopaTopHble 3aHATUSA 2 OK1, OK4,
Nnentunduxanus «MnernTudukanmsi HEOPraHUIECKUX BEIIECTBY»
HEOPraHU4YecKHX Pemenne skcriepuMeHTANIbHBIX 33j]a4 IO XUMUYECKUM CBOMCTBAM HEMETAJIOB U METAJUIOB, 110
BellecTB pacro3HaBaHUIO U MOJTYYEHUIO COEAMHEHNN METAJIJIOB U HEMETAJUIOB.
Nnentudukanus HEOPraHWYECKUX BEIIECTB C HCIOJb30BAHUEM WX (PU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEpHbIX KauyeCTBEHHBIX peakuui. KauecTBeHHble peakuuu Ha KapOoHaT-,
cynbdaT-, XJIOPHJI —aHUOHBI, KATUOH aMMOHHSI.
OCHOBHOE CcOIep:KaHue
Pa3nen 4 12 OK1, OK2
Crtpoenue u cBoicTBA
OPraHMYecKux
BCLLECTB
Tema 4.1 Conep:xanue y4yeOHOro MmaTepuaJsa 2 OK1,
Knaccupuxkaumus, [losiBneHne U pa3BUTUE OPraHUYECKON XMMHUHU Kak Hayku. lIpenMer opraHnMueckol XUMUH.
cTpoeHHe U | MecTo M 3HaueHUWE OpPraHMYECKOM XMMHHM B CHUCTEME €CTECTBEHHBIX HayK. XHMHUYECKOE
HOMEHKJIATypa CTPOEHHE KaK MOPSAIOK COETUHEHUSI aTOMOB B MOJIEKYJIE COIJIACHO UX BAJIGHTHOCTH. OCHOBHBIE
OpPraHu4vecKux MOJIOKEHUST TEOPUM XUMHUYECKOTO CTPOEHHUsI OpraHmyeckux coenuHenuit A.M. Bytieposa.
BelleCTB VYrnepoaHslii CKeJIeT OpPraHMYecKOM MOJIEKYbl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT

XUMHUYECKOT0 CTpoeHUs MoJieKy. Mi3omepus u nuzomepsl. [onsaTre 0 pyHKIMOHAIBHOMN rpymIe.
Pagukan. IlpuHiunsl kimaccuUKamy OpraHMYecKUX COeAMHeHWH. MexayHapoaHas
HOMEHKJIaTypa W TPHHLMIIBI HOMEHKIATYpbl OpraHmdeckux coeauHeHuil. Ilonsrue o0
a30TCO/IEPKAIINX COEMHEHUAX, OMOJIOTMYECKH aKTHBHBIX BeIleCcTBaxX (YriaeBojax, >KUpPax,
OerKax H Jp.), BRICOKOMOJIEKYJISIPHBIX COETMHEHUSAX (MOHOMEp, NOJUMEp, CTPYKTYPHOE 3BEHO)
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HpaRaneCRne 3aHATUSA

Homenknarypa  OpraHM4eckMX  COEIMHEHUN  OTHENbHBIX  KJIAccOB  (HACBHILICHHBIE, 2 OK1
HEHACBIIIEHHBIE W aPOMATHYECKUE YIIIEBOIOPOIbI, CHUPTHI, (PEHOIBI, aJbJErHIIbl, KETOHHI,
KapOOHOBBIE KUCJIOTHI H JIp.)

CocraBneHre TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (DOPMYNT OpPTraHUYECKUX BEIIECTB
OT/AEIBHBIX KJIACCOB, HCIOJb3ysd HMX Ha3BaHUs [0 CUCTEMAaTU4YECKOW M TPHUBUAIBHOU
HOMEHKJIaType (STHIICH, aleTHIeH, TIMIepuH, (eHon, (GopManbaerun, yKCycHas KHCIOTa,
runuH). Pacdersl npocTeiimeit popmyibl OpraHMuecKON MOJIEKYIbI, UCXOJS U3 3JIEMEHTHOTO

cocTaBa
Tema 4.2 Conepxxanue y4eOHOro Marepuasa 2 OK1, OK2, OK4,
CpoiicTBa @U3MKO-XMMHYECKME — CBOWMCTBA OPraHWYECKUX COECIMHEHWM OTAEIbHBIX — KIJIACCOB
OpPraHu4ecKux (ocobeHHOCTH KiIaccU(UKALUKM U HOMEHKIATypbl BHYTPH KJacca; TOMOJIOTMYECKUN DS U
coeTMHEeH Uit obmas Qopmyna; uzomepus; (PU3NUECKHE CBOWCTBA; XWMHUYECKHE CBOMCTBA; CIOCOOBI

nosyueHus1): ['eHeTnueckas cBsA3b MEXy KJlacCaMHl OPraHUYECKUX COETMHEHUI

IIpakTHYeckne 3aHATHS 2 OK1, OK2, OK4,

CBoiicTBa OpraHMYECKUX COEIUHEHUH OTAENbHBIX KJIACCOB (TPUBHAIBbHAS U MEXIyHapOIHAS
HOMEHKJIaTypa, XUMUYECKUE CBOICTBA, CIOCOOBI MONydeHHs. 3aJaHus Ha

COCTaBJICHUE YpPAaBHEHUN XUMHUYECKHX pPEAKIHMM C y4acTHEM OpPraHMYECKHX BEIIECTB Ha
OCHOBAHHUU UX COCTaBA U CTPOCHUS

JlabopaTopHbIe 3aHATHSA 2 OK1, OK2, OK4,
«IIpeBpamenusi OpraHuYeCKNX BemIeCTB MPH HATPEeBAHUW».

[TonyueHnue sTHieHA M M3y4CHHE €ro CBOWCTB. MoJeNHMpOBaHHE MOJICKYJI UM XHMHYCCKUX
MIPEBPAICHUI Ha IPUMEpe ITaHa, ITHIICHA, alleTUICHA U JIp.

Tema 4.3 JlaGopaTopHble 3aHATHSA 2 OK1, OK2, OK4,
UnenTuduxanus «AneHTH(PUKAIMSA OPraHUYECKUX COeJTMHEHU I OTIeJIbHbIX KJIACCOB) -
OpPraHMYecKux WNnentudukaius opraHu4eckuX COeIMHEHUN OTAEIbHBIX KJIAcCOB (HAa MpPUMEpPE allbJeTU/IOB,

BCIIECTB, UX 3HAYCHHE | KpaXMalia, YKCYCHOﬁ KHUCJIOTHI, OCIIKOB U T.l'[.) C HCIIOJB30BaAHHECM HX q)HSI/IKO'XI/IMquCKI/IX
CBOWMCTB U XapPaKTCPHBIX KaUCCTBCHHBLIX peaKHHﬁ. [[eHaTypamm Oenka IIpu HarpcBaHHH.
HBeTHLIe pCaKnuu 0enxoB. BO3HMKHOBEHHE aHAIUTHUYECKOTO CHTHajJa C TOYKH 3pCHUA
XUMHUYCCKHUX MPOLECCOB IIPpU  MPOTCKAHUHN KauyeCTBEHHOM pCaKkiuy, MO3BOJISIONICH
I/I,Z[eHTI/I(l)I/II_II/IpOBaTB MPEIJIOKCHHBIC OPIraHUYCCKUEC BCIICCTBA

OcHoBHOe conepkaHue

Paznen 5 | | 4 | OK1,0K2
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Kunernyeckue "
TepMOJAMHAMHYECKHE
3aKOHOMEPHOCTH
NPOTEeKAHUs
XMMHMYECKHX peakuuii
Tema 5.1 Conepxxanue yueOHOro Marepuaja OK1, OK2
Cxopoctb CKOpOCTh pEaklnu, €€ 3aBHCHMOCTb OT Pa3IMYHBIX (AKTOPOB: MPUPOABI PEarupyrOIIuX
XMMHMYECKHX BEILECTB, KOHIEHTPALMN PEArupyroNX BELIECTB, TEMIEPATyphl U IUIOLIAJAN pPEaKLUOHHON
peaxkumii. ITIOBEPXHOCTH.
XuMnuyeckoe TemoBbie 3¢ (ekThl XUMUYECKUX peakuil. DK30- U S3HAOTEPMUUECKHE, PEAKIIUH.
paBHOBecHE O6patuMocTh peakinii. XMMHUECKOe PAaBHOBECUE U €r0 CMEIIECHUE MO/T IEHCTBUEM Pa3IMYHBIX
(akTOpOB (KOHIIEHTpAIMs PEareHTOB WM MPOJYKTOB pEaKlMH, JaBlI€HUE, TeMIIEpaTypa) s
CO3/IaHUs ONITUMAJIBHBIX YCIOBUW IPOTEKaHUS XUMUYECKUX npoueccoB. [Ipuanumn Jle llaTense
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJepKaHMe (COlAepPKAHUE TPUKJIATHOTO MOXYJIS)
IIpakTHYecKkue 3aHATHS: OK1, OK2
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3a/JaHUN Ha aHaiau3 (aKTOpOB, BIUSAIOMIMX Ha JIK 2, JIK7
M3MEHEHHUE CKOPOCTH XUMHUUYECKOHN peaKkiuy, B T.4U. C IO3UIMH SKOJIOTUYECKH 1€I1ec000pa3HOro IIK 3.8.
MOBEACHUS B OBITY U TPYINOBOW NEATENBHOCTH B IENSIX COXPAaHEHHUS CBOErO 3/I0pOBbs U
OKpY’Karolen NpUpOTHON CPEIBI.
Pemenne nmpakTMKO-OpHMEHTUPOBAHHBIX 3aJlaHKil HAa NpuMeHeHne npuHuuna Jle-Illatense mis
HaXO0XJCHUS HAMpPaBJICHUS CMEILEHUSI PAaBHOBECHSI XUMUYECKOM peakiuu 1 aHalu3 (akTopoB,
BJIMSIFOIIMX HA CMELIEHUE XMMUYECKOTO PaBHOBECUS
Pa3nen 6 OK1, OK2, OK7
PacTBopbI
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Tema 6.1
IlonsiTue 0 pacTBopax

Coaepikanue yueOHOro MaTepuajia

PactBopenne kak (usuko-xumudeckuid mpouecc. PactBopbl. CrocoObl MPHUTOTOBICHUS
pactBopoB. PactBopumocTs. MaccoBast 1ot pacTBOpeHHOro BemecTBa. CMbICa MOKa3aTens
MPEACIIBHO JOIYCTUMOM KOHIIEHTPALMM M €ro MCIOJIb30BAaHUE B OLEHKE JKOJOTHYECKOU
0€30I1aCHOCTH.

[IpaBuna skonOrMyYecKu 1enecooOpazHOro MOBEACHUS B OBITY U TPYAOBOW AESTEIBHOCTH B
LEIAX COXPAHEHUS CBOErO 3/I0POBbS M OKPYXKAIOLIEH IIPUPOJHOM Cpelpl; OINACHOCTh
BO3/ICUCTBUS Ha KUBBIE OPTaHU3MBbI ONPEECICHHBIX BELIECTB.

Pemrenne npakTHKO-OPMEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN Ha PacTBOPBI, UCIOJIb3yEMBIE B
OBITOBOM M IPOM3BOJICTBEHHOM J€ATEIbHOCTH YeJOBEKa

OK1, OK2, OK7

JlabopaTopHble 3aHATUSA

«IIpuroroBjieHrE PACTBOPOBY.

Uccnenoanue IlpurotoBieHue pacTBOPOB 3alaHHON (MaccoBoil, %) KOHIEHTpamuu (C
MPaKTUKO-OPUEHTUPOBAHHBIMUA CBOWCTB PACTBOPOB M OTIPEACIICHNE CPEIBI BOJTHBIX PACTBOPOB.
Pemienue 3a1ay Ha MPUTOTOBJIEHHE PACTBOPOB)

OK1, OK2, OK4

OcHoBHOE coxepxaHue

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepKaHMe (COMePKAHUE PUKJIIATHOTO MOXYJISA)

Pa3znen 7 Conep:xanue y4yeOHOro marepuaja 2 OK1, OK2, OK4,
Xumusi B ObITy u | HoBelimme OOCTHKEHHMS XMMHUYECKOM HAyKM M XHMHYECKOM TEXHOJOruu. Poib Xxumuu B OK7
NMPOU3BOACTBEHHOM 0o0ecreyeHn SKOJOTMYecKOl, DSHEepPreTMYecko U MUIIeBOM Oe30MacHOCTH, pa3BUTUU JIK 1-12
eATeJIbHOCTH MenuiuHbL. [IpaBuia moucka u aHaJin3a XMMUIECKOU HH(DOPMAITUU U3 PA3TMIHBIX HCTOYHUKOB IIK 3.8.

yeJI0BeKa (mayuyHas ¥ yueOHO-Hay4YHas JTUTEpATypa, CpeACTBa MaccoBor nHpopmaluu, cetb THTEpHET)

IIpomeskyTOYHAS aTTecTANMS O JMCHUIIMHE (MU PepeHupPoBAHHBIN 3a4eT) 1

Bcero: 49
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3. YCJIOBUS PEAJIM3AIIAU PABOYEN ITIPOT'PAMMBI
OBIIEOBPA30OBATEJIbHON YYEFHOU JUCHUILJIAHBI

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

XuMuu

Macrepckux
(Yxa3pIBalOTCS NPH HAJTUYMH)

JlabopaTopuii
Xumuun

Oo6opynoBanue yueOHOro KabuHera:

1. - HabOPBI IAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYT, ,

2. MO/IEITH KPUCTAIUTMYECKUX PEIIETOK

3. KOJUIEKITUH TIPOCTHIX M CJIOXHBIX BEIIECTB M/MIHM KOJIICKIIMH TIOJIMMEPOB; KOJIICKITHSI
TOPHBIX TIOPOJ © MUHEPAJIOB,

4. Tabima MeHneneesa

S R ndpoBeie 00pa30BaTEIbHBIE PECYPCHI.

TexHuyeckue cpeacTBa 00yueHHs:

1. KOMIIBIOTEP C YCTPOHUCTBAMH BOCIIPOM3BEICHHS 3BYKA
2. MIPUHTED,

3. MYJIBTHUMEANA-TIPOEKTOP C IKPAHOM

4. MYJIbTUMEAUIHAS TOCKa,

ObopynoBanue MacTepcKoO U padounx MeCT MaCTEePCKOii:
1.

2.
3.
4

OobopynoBanue J1a60paTopuu U padoYMX MecT JIadOpPaATOPUK:

MEH3YPKH, MMUIETKU-KANeIbHUIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE U MIOKPOBHbBIE
CTeKJa, IUJIAHIIETHl JUIsl KaleNbHBIX peakiui, ¢uibTpoBaiibHas Oymara, TMPOMBIBAJIKH,
CTEKJISIHHBIE IPOOUPKU, PE3UHOBBIE MPOOKU, (POHAPUKHU, HAOOP PEAKTHUBOB, CTEKIISTHHbIE MATOYKHY,
IITAaTUBBI JUISI MPOOMPOK; MEPHBIC IMIMHIPHI, BOPOHKU CTEKIISHHbIE, BOPOHKHU JEIUTEIbHBIC
umuHapudeckue (50-100 M), cTynku ¢ mecTHUKOM, (apPopoBble YalllKH, MUHIIETHI, (GUIBTPHI
OyMa)kHbIE, BaTa, MapJis, 4aCOBbIE CTEKIIA, JIEKTPOIUIUTKY, 1TA00PATOPHBIE IITATUBBI, CIUPTOBBIE
TOPENIKH, CIHYKU, MPUOOP AJs MOMydeHHUs ra3oB (WM MpoOUpKa C Ta300TBOAHON TpyOKoOii),
JepKaTenu A TPOOUPOK, CKIISTHKH JIJIst

XpaHEHUS PeaKTUBOB, pa3aTOYHbIE IOTKU; XuMudeckue ctakansl (50, 100 u 200 mu);

IIMATeNN; MUHLETH; TUTeNIbHbIE IIUIMIIbI; CEKYHOMEpHI (TaiiMepsl), MepHbIe mpoOupku (Ha 10-20
M) ¥ MepHbIe Koa0bI (25, 50, 100 u 200 mi), BoasHas 6aHs (Wi TepMOCTaT),

CTEKJISTHHBIE TTAJIOUKH; KOHUYECKUe KOJIOBI /i TuTpoBanus (50 u 100 mi1); ”HAUKATOPHbBIE
MOJIOCKH s onipeAeneHus pH u cTannapTHas WHIUKATOPHAS IIKaJla; YHUBEPCAIbHBIN
unaukatop; nunetku Ha 1, 10, 50 mu (wmm no3aropsl Ha 1, 5 u 10 M), GropeTku s
TUTPOBaHUA, MeUIIMHCKUE mpuiel Ha 100-150 mi, nabopaTopHble — W/Uiu

aHaMTUYecKue Bechl, pH-MeTphl, CymuiabpHbIN 1mKad, u Ip. 1abopatopHoe 000pyAOBaHHE.
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3.1. lnsa peaJu3anuy NporpaMmbl AMCHMIIMHBI JOJKHBI OBITH NMPEAYyCMOTPEHBbI CJIeAy-
olMe crnenuajJbHble NOMEIeHHs

Oo6opynoBanue yue0HOro kKabnHeTa:

- IOCA/I0YHBbIe MeCTA 110 KOJIMYECTBY 00y4arOUIUXCH;

- pado4ee MeCTO NpenoaBaTeJis;

- KOMILIEKT Y4e0OHO-HarJIs1AHbIX I10CO0OMIi;

- KOMILIEKT 3JIEKTPOHHBIX BH/1€OMaTepPHAJIOB;

- 32JJaHUA /151 KOHTPOJIbHBIX PadoT;

- npog)ecCHOHAILHO OPHEHTHPOBAHHBIE 32 JaHHUS;

- MaTepHaJIbl TEKyLIell ¥ MPOMeKyTOYHOM aTTecTalluM.

Ilomemenne kaOuHeTa  JOJKHO  COOTBeTCTBOBaTH  TpeOoBaHusiM  CaHuTapHo-
nuaeMuogorudeckux npasuj u HopmatupoB (CaulluH 2.4.2 Ne 178-02): ocHameHo Tu-
NOBBLIM 000pPYy/I0BAaHNEM, B TOM YHCJEe CHENUATU3MPOBAHHON y4eOHOH Melebi0 U cpel-
CTBaAMM 00y4eHusl, He0OXOAUMBbIMH /ISl BBINOJIHEHUs] TPeOOBAHMII K YPOBHIO NOATOTOBKH
o0yuyaruuxcs.

TexHuveckue cpeacTBa 00yUeHHs:

- IePCOHAJILHBII KOMINIBIOTEP C JIMIEH3HOHHBIM IPOrpaMMHBbIM o0ecreYeHueM;

- IPOEKTOP € IKPAHOM.

3ajibl OMOIHOTEKH:

bubimoreka (poHI XyA0KECTBEHHOM JIMTEPATYPbl JO0JIKEH COOTBETCTBOBATH IEPEYHIO
U3y4aeMbIX IPOU3BeAeHMIl), YNTAJbHBIH 321 ¢ KOMIIbIOTEPAMHU, OCHAILIGHHBIMH BBIX0/I0M B
cerb UHTEpHET.

3.2. UndopmannonHoe odecriedyeHue 00yuyeHust

3.2.1. OcHOBHBbIEC HCTOYHUKH

1. Xumus 10, 11 xkmace. I'abpuensta O.C., Octpoymon W.I'., CnaakoB C.A. — Mocksa:
[Ipoceenienue, 2022.

2. Xumus. 3aiagyHuK: yaeOHOoe mocooue yisi cpeHero npoheccuoHaIbHOTr0 00pa3oBaHus /

10. A. Jlebenes [u np.]; mon obmieit penakmnueii I'. H. ®aneeBa. — Mocka: M3narenscTBo
Opaiit, 2020.

3. Xumus: yueOHUK JUIsl cpeaHero npodeccruonanbHoro oopasosanus / 10. A. JlebGenes,

I'. H. ®anees, A. M. I'onry6es, B. H. lllanoBai; mox o6mieii pexakiueii I'. H. @aneea. — 2-¢
u3., mepepad. u gom. — Mocksa: U3mparensctBo FOpaiit, 2020.

3.2.2. JlonoJqHUTEIbHbI€ HCTOYHUKHI

1. Xumus. 10 kmacc. Yroyonéuusiii ypoBens : yueOuuk/ B.B. Epemun, H.E. Ky3pmenko, B.U.
Tepenun, A.A. [Ipoznos, B.B. Jlyaun; non pen. B.B. Jlynuna. —M.: [IpocBemienue, 2022. — 446,
[2] c.: un.

2. Xumus. 11 knacc. Yroyonéuusiii ypoBens : yueonux/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpo3nos, B.B. Jlynun; noxa pen. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. — 478, [2] c.: ni.

3. Xumus. YrayoneHusid ypoBeHb. 10—11 kmaccsl: pabouas mporpamma k jguauu YMK B.B.
Jlynuna: yyeOHo-MeTomueckoe nocooue / B.B. Epemun, A.A. Ipo3nos, U.B. Epemuna, 2.10.
KepumoB. — M.: [Ipoda, 2017. — 324, [1] c.

4. Meroauueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3emenxko, B.W. Tepenuna, A. A.
Hpo3noBa u 1p. «Xumus. YriuyoneHHslil ypoBenb». 10 kiacc / B. B. Epemun, A.A. JIpo3nos, 1.B.
Epemuna, B. 1. Maxonuna, O. }0. CumonoBa, 2.10. Kepumos. — M.: Jlpoda, 2018. — 339 c. :
ui. 41

5. Meronnueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A. Jlpo3nosa u ap.
«Xumus. YrayoneHHslil yposenby. 11 kiace / B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, H.B.
Bonxkoa, H.B. ®upcroa, 2.10. Kepumos. — M.: [Ipocda, 2018. — 423 c. : um.

3.2.3. UHTepHeT-pecypchl

1. hvsh.ru — Xypnan «Xumus B mkosuey.
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2. https://postnauka.ru/themes/chemistry — nexiuu no xumuu Ha caiite [loctHayka

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

CaiiT HayyHO-nIOMyNsipHOTO >KypHana «llorenunam». XKypnan uznaéres ¢ 2005 r., ¢

2011 r. — paznen «XuMusi».

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

CaliT Hay4HO-TIOMYJISIPHOTO JKypHaia « XuMus U ku3Hb». JXKypHan uzgaéres ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OtkpsiTas  3JaEKTpPOHHAS
oubmmoTteka xumudeckoro nmopraita «Chemnet
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4. KOHTPOHB U OICHKA PE3YyJIbTATOB 0CBOCHUS I[HCIII/IHJII/IHBI
KOHTpOJ'Ib U OICHKA PACKPLIBAKTCA 4Ye€pe3 JUCHUIVIMHAPHBLIC PE3yjJbTarbl, YCBOCHHLIC 3HAHUA M l'lpHOﬁpeTeHHbIe CTYA€EHTAMHU YMCHUS,
HalnpaBJICHHLIC HA (bopanOBaHne OﬁHII/IX Hu l'lpO(l)eCCI/IOHaJIbeIX KOMIIeTeHI Uil

Oowmas/npodeccnoHabHass KOMIIETEHIUS Paznen/Tema THIl OLEeHOYHBIX MEPONIPUATHSA
OK 01 Bpbioupats cnocodbl pemenuss 3aaau | P 1, Tema 1.1 Ha0/IK0/1eHue 3a BbINOJTHEHH EM
npogeccuoHATbLHOMH /1eATeJIbHOCTH NpUMeHUTEIbHO K | P 2, Temsl 2.1, 2.2 MOTHBALMOHHBIX 3alaHuil u
Pa3JIMYHbIM 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, Temnl 6.1

P 7, Temnl 7.1
OK 02 Ucnoab30BaTh cOBpeMEeHHbIE CpPeACcTBa Moucka, | P 1, Tema 1.1, Ha0JII0/IecHHe 3a BLINOJTHEHHEM
aHaiu3a W uUHTepnperauuu  uHpopmamum, u | P 2, Temsr 2.1, MOTHBALMOHHBIX 3aJaHui "
HH(OPMAIIMOHHbIE TeXHOJOTMH i BblnogHenus | P 3, Temsi 3.1, 3.2, I1/0-c NMPaKTHYeCKOi padoThl
3a1a4 nNpo¢ecCuOHAIbHOM eI TeJIbHOCTH P 4, Temn 4.1,4.2,4.3

P 5, Temnl 5.1, I1/o-c

P 6, TemnbI 6.1

P 7, Temnl 7.1.,
OK 04 D¢ ¢pexTuBHO B3aumoaeiicTBoBarh u padorats B | P 1, Tema 1.1 Ha0JIl01eHue 3a BbINOJIHEHH EM
KOJIJIEKTHBE U KOMaH/Ie P 2, Temnl 2.1, 2.2 MOTHBAIIMOHHBIX 3agaHui "

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, Temnr 7.1.,
OK 07 O- Buaagers KyabTypoii Oe3omacnoctu u | P 1, Tema 1.1 HaOJII0ACHNEe 3a BBINNOJIHEHUEM
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