I'AOY BO «/larectancKkui rocy1apCTBeHHbIA YHUBEPCUTET
HAPOJHOI'0 X03AUCTBA»

Ymeeporcoena pewenuem
Yuenoeo cosema /[I' VHX,
npomokoa Ne 9 om 21 mapma 2025 e.

Kadeapa «EcrecTBeHHO-HAYYHbIE AU CHUTIINHBI

PABOYAS ITPOI'PAMMA JUCHHUITJINHBI
Od.12 «XUMMUSD»
Ipodeccus: 46.01.03 /lesonpounsBoauTe b
KBanndukanus — 1e;J0Npou3BOAUTED

dopMma 00yuyeHUsI — OUHASA

JOKYMEHT NoArnmMCcAH
SNEKTPOHHOWM MOAMUCHLIO

CepTtudumkat: 00A9E2DAF91A2F57E988B751E574CFCC
Bnapeneu: byyaes Axmen Namuaosuy
[OevictBuTeneH: ¢ 23.09.2025 go 17.12.2026

\. J

MaxaukaJua — 2025



CocraButesab — CaiiOynaeBa 3apema AOayn0acupoBHA, CTapIIUK Mperno aBaTesb
Kadeapbl ecTeCTBeHHO-Hay4YHbIX quciuiumH JTYHX.

BHyTpenHmii peneH3eHT - AnueBa AilHa AXMe0BHA, JOKTOP OMOJIOTMYECKUX HAYK,
npodeccop Kadenpsl €CTECTBEHHO-HAYYHBIX TUCIMUILTAH JlarecTaHCKOTO
rocyJapCTBEHHOTO YHUBEPCUTETA HAPOJHOTO XO3SIICTBA.

Buemnuit peuenzenr — Il'asumaromenoBa Manmna MaromenoBHa, KaHIUAAT
OMOJIOTHYECKHUX HAyK, TOIEHT Kadeapsl obiel u Ouosornyeckoir xumMuu JlarectaHckoro
I'ocymapctBeHHOr0 MeauIMHCKOTO Y HUBEPCUTETA.

Pabouas npoepamma oucyunnunvr O/ 12 «Xumusy paspabomana 8 coomeemcmeuu
c mpebosanusmu GedepaibHo20 20CY0aAPCMBEHHO20 00pPA308AMENIbHO20 CMAHOAPMA
cpedHezo npogeccuonanrbHo2o oopaszosanus no npogeccuu 46.01.03 Jleronpouszeooumeis,
YmeepaHcoenHo2o npuxazom Munucmepcmea obpazosanusi u Hayku Poccutickoii
Deoepayuu om 14 nHoabpsa 2023 2., Ne 857, 6 coomeemcmesuu ¢ npuxazom MunnpoceewjeHust
Poccuu 24.08.2022 2., Ne 762 «O6 ymeepoicoenuu llopsoka opeanuzayuu u ocyuecmeieHus
00pazosamenvHol  0esAmerbHOCmY  No  00pa308amMeNbHbIM  NPOSPAMMAM — CPEOHe20
npogeccuoHanbHo2o 00paA308aHUn», 6 COOMEEemMcmeuu ¢ npuxazom Munucmepcmea
oopazosanus u Hayku Poccuiickoiu ®edepayuu om 17 maa 2012 2. Ne 413 «0O6
ymeepaicoeHuu  hedeparbHo2o  20CYO0apCmMEeHHO20  00pA308AMENbHO20  CMAHOApMA
cpeoHez0 obue2o 0opa306aHUsLY.

Pabouas nporpamma aucuuruinabl O/ 12 «Xumus» pasmernieHa Ha opUITUATEHOM
caiite www.dgunh.ru.

CaitoynaeBa 3.A. Pabouas nporpamma aucuumiuabl OJ.12 «Xumus» s
npodeccun 46.01.03 lemonmpoussoautens. — Maxaukana: JII'YHX, 2025. — 32 c.

PexomeHmoBaHa K yTBepxkAeHUIO YueOHOo-meTonuueckuM coBetom JII'YHX 10
mapta 2025 T.

PexoMeHI0BaHa K YTBEPKICHHUIO PYKOBOIUTEIEM OOpPa30BaTEIbHOM MpPOrpamMMBbl
CIIO - mnporpamMMbl TOJATOTOBKHM KBAIM(UIIMPOBAHHBIX pabOYMX M CIyKaIUX II0
npodeccnn 46.01.03 Jlemonpon3Boaurteinb, Adayiaesoi 3.M.

Onobpena Ha 3acenanuu Kadeapbl ecrecTBeHHO-Hay4YHbIX quctuiuivd JAI'YHX, 24
despaisa 2025 r. nporokoa Ne 10.


http://www.dgunh.ru/

Pa3men 1.

Pazmexn 2.

Pa3nmexn 3.

Paznen 4.

Pa3nmexn 5.

Pa3nen 6.

Pa3men 7.

Pa3nmen 8.

Pa3nen 9.

Conep:xanue

[lepeyeHr IUIAHMPYEMBIX PE3YJIbTATOB OOy4YEHHUS IO
D107 (6107001171 5 (N

MecTo AUCUMIUIUHBI B CTPYKType 00pa3oBaTENbHOMN
IIPOTPAMMBL. . . . e eeeentteeiee ettt et e e e et e ee e eaneeenes

O0Bem JIMCIUATIIINHBI c yKa3aHUueM KOJIMYECTBA
aKaJeMUYECKHUX 9acOB, BBIJICJICHHBIX HA KOHTAKTHYIO paboTy
oOyyarommxcsi ¢ mpenojaaBareneM (MO BHAAM YYEOHBIX
3aHSATHH), HAa CAMOCTOSTEIBHYIO pabOTy OOydJaronuxcs u
(bopMy MPOMEKYTOTHOM ATTECTAITU . ... .vvveenrreenneeannnnns

Coz[epxcaHHe JUCHHUILIMHBI, CTPYKTYPHPOBAHHOC 110 TCMaM C
YKa3aHUCM OTBCACHHOI'O Ha HUX KOJIMYCCTBA AKaICMHUYCCKUX
qaCOB U BUIOB y‘{e6HBIX 3aHSATHUM. ............

IlepeyeHb  OCHOBHOW M  JIONOJHHUTEIBHOM  y4eOHOH
JUTEPATYPhl, HEOOXOAUMOM ISl OCBOEHUS JUCUUIUIUHBL. . ....

[lepeuenn pecypcoB nH(pOpMaITMOHHO-
TEJICKOMMYHHUKAITMOHHOW ceTu « M HTepHeT», HE0OXO0AMMBIX
JUISE OCBOCHUST TUCITHTIIIMHDBL. ...ttt et eeieeeeieeennnns.

[lepedyeHb JIMLUEH3MOHHOIO MPOrpaMMHOTO oOecleyeHus,
MH(}OPMAITMOHHBIX CITPAaBOYHBIX CUCTEM 51
MPOQPECCUOHATIBHBIX 083 TAHHBIX . ... uveneeeeneeenneenneenneennns

Onucanue mMaTepuagbHO-TEXHUYECKOU 0a3bl, HEOOXOIUMOMN
JUISL  OCYIIECTBJICHHSI 0Opa30BaTENIBHOTO TMpoIecca o
D102 (G107 01 0017 2 (TP

OO0pa3OBATEITBHBIC TEXHOMOTH . . eveeneeenreeenneenneenneennenns

Jluct akrtyanuzanmuu pabouel TPOrpaMMbl JTUCIUILIAHBI
(O )1 1 BARTD, 671715 0 S

13

14

15

27

28

28

29

30

32



Paznean 1. [lepeveHb miIaHupyeMbIX pe3yabTATOB 00y4eHHS M0 JTUCHHUILINHE

1.1. Ileau 1 3a1a4u TUCHUILIHHBI

ConeprxaHue TUCIUILIMHBI HAITPaBJICHO HA JOCTHIKEHHUE CIASTYIOMMNX LeJIeii:

- dbopMupoBaHHEe  CHCTEMBl XHMHYCCKMX  3HAHMM  Kak  Ba)KHCHIIICH
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOH JIe)KaT KITIOUEBbIE
MOHATHS, (PYHIAMECHTAIbHBIC 3aKOHBI M TCOPHUU XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE
M TIOHMMaHHUE CYIIHOCTH JIOCTYNMHBIX OOOOIIEHUNH MHMPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBIICHHUS;

- (dopMUpOBaHHE U PA3BUTHEC IMPEJCTABICHUN O HAyYHBIX METOJaX MO3HAHUS
BCIIECTB M XHUMHYECKUX pPEaKIHMi, HEOOXOJAMMBIX JUIsi TPUOOpPETCHHS YMEHUU
OPUEHTHUPOBATHCS B MUPE BEUIECTB U XUMUUYECKUX SBJICHUM, UMEIOIINX MECTO B IIPUPOJIE,
B MMPAKTUYECKOW U TOBCETHEBHOM JKU3HU;

- pa3BUTHE YMEHUU M CIIOCOOOB JICATCIHHOCTH, CBA3AHHBIX C HAOIIOJAEHUEM H
00BSICHEHHEM XMMHYECKOTO0 JKCIIEPUMEHTa, COOJIOJICHHEM TpaBWJ 0e30MacHOTO
oOpaIleHus ¢ BEeIeCTBAMM.

3agayu JUCUUILIMHDI:

1) chopmupoBaTh NOHHMMAHUE 3aKOHOMEPHOCTCH MPOTEKAHUS XHUMHUYECKHX
MIPOIIECCOB M SIBIICHUN B OKPYXKaroIel cpejie, a TakKEe MX CBA3b C ILIEJIOCTHON HAy4dHOM
KapTUHOW MHUpa U IPYTUMHU €CTECTBEHHBIMH HayKaMU,

2) pa3BHUTh YMCHHS COCTaBIATH (OPMYJIBI HEOPTaHWYECKUX M OPTaHUYCCKUX
BCILIECTB, YPAaBHCHUSI XMUMHYCECKHX PEaAKIMi, OOBSCHATh MX CMBICJI, MHTEPIPETUPOBATH
pe3yIbTaThl XUMHYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh ~ HAaBBIKM  HPOBEACHHS  HPOCTCHINNX  XHMHYCCKUX
AKCIIEPUMEHTAJILHBIX MCCSIOBAHUM C COOJIIOJICHUEM ITPaBHII 0€30MacHOTO OOpaIeHUS C
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYA0OBAHUEM;

4) pa3BUTh YMEHHUS HaXOIUTh, aHAIM3MPOBATh M HCIOJIb30BaTh HH()OPMAIIHIO
XUMHUYECKOTO XapakTepa M3 Pa3IUYHBIX HMH(POPMAIMOHHBIX HCTOYHHKOB, BKIIFOYAs
y4eOHYI0 JTUTEpaTypy, Hay4YHbIe MyOIUKAIIUU U UHTEPHET-PECYPCHI;

5) chopmupoBaTh YMEHUS IPOTHO3UPOBATH IMOCIICICTBUS CBOCH JIEATEIIBHOCTH U
XUMUYECKUX TIPUPOJIHBIX, OBITOBBIX M TMPOU3BOJCTBEHHBIX MPOILECCOB, YUUTHIBAsS
BO3MOYKHBIC KOJIOTHUUECKHUE U COIUAIbHBIC BO3ACHCTBUS,

6) chopmupoBaTh NOHMMAaHUE 3HAYMMOCTH JOCTH)KCHUH XUMHUYECKOW HAYKH H
TEXHOJIOTUH JJIsl pa3BUTHS COIMATILHON Y TPOU3BOJICTBEHHOM chep ¢ yMEHUEM MPUBOAUTH
IIPUMEPHI UX MPUMEHEHHUS B Pa3INYHBIX chepax KU3HHU.

1.2 IlnanupyemMple pe3yabTaThl 0CBOEHUSI 00111€00pa30BaATETbHOM JUCITUNITIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco6oe 3HaueHme obmeoopazoBaTenbHas guciuiuimHa OJ1.12 «XuMmus) uMeeT mpu
dbopmupoBanuu u pazsutuu OK.

Koo u Ilnanupyemoie pezyibmanvi 0C60eHUA OUCUUNIUHDL
HaumeHoeanue Oouwue Hucyunaunapusie
dopmupyemovix

KomnemeHuyuil

OK 01. BeiOupatp B wactu TpynoBoro BocnuTanus: | - cOPMUPOBAHHOCTh
CIOCOOBI pelIeHHS IPEICTaBIICHUIN: O




3a1a4
npodeccuoHanbHON
JESATCIIBHOCTH
PUMEHUTETBHO K
pa3IMYHBIM
KOHTCKCTaM.

- TOTOBHOCTB K TPYy, OCO3HAHHE
IIEHHOCTH MacTepPCTBA,
TPYAOII00HE;

- TOTOBHOCTb K aKTUBHOMU
JEATCIIBHOCTH TEXHOJOTHICCKON 1
COLIMAJIbHOM HAPaBJICHHOCTH,
CIOCOOHOCTh MHULIMUPOBATb,
IJIAHUPOBATHh U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKy¥O JICSITCIIBHOCTD;
- HHTEpeC K pa3IuvHbIM chepam
podecCuOHATEHOMN
NEATCTLHOCTH.

OBnajieHHe YHUBEPCATbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU
JICCTBUSIMH:

a) 0a30BBIC JTOTUUECKHUE ACHCTBUSA:
- CAMOCTOSITCIIFHO
dbopmyHrpoBaTh U
aKTyaJIM3upoBaTh MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN
MIPU3HAK WM OCHOBAHMS JIJIS
CpaBHCHHMS, KJlacCU(PUKAIIIN U
000011IeHNS;

- ONIPEICTATH LIENIN JIeATCIIbHOCTH,
3aJ1aBaTh MapaMeTPhl U KPUTECPUHU
UX JTOCTHKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B
paccMaTpPUBAEMBIX SBIICHHSIX;

- BHOCHTh KOPPEKTHUBHI B
JIeATEeIIbBHOCTh, OIICHUBATD
COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHUBATH PUCKH ITOCICACTBUM
JeSTCIIbHOCTH,

- pa3BHUBaTh KPEATHBHOC
MBIIIUICHUE TIPU PEIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 6a30BBIE UCCIIEIOBATEILCKIE
JICVCTBUS:

- BJIaJICTh HaBBIKAMH Y4COHO-
HCCJIE0BATEIILCKON U MPOEKTHOM
JeATeTLHOCTH, HaBbIKAaMHU
paspenieHus mpooem;

- BBISIBJISITH IPUYUHHO-
CJICICTBCHHBIC CBSI3U U
aKTyaJIM3upOBaTh 33J1a4y,

XUMHUYECKON COCTaBIIAIONIEN
€CTECTBEHHOHAYYHOU KapTUHBI
MHUpa, POJIM XUMUH B O3HAHUU
SIBJICHUU MIPUPOJIBI, B
(dbopMHUPOBAHNY MBIIUICHUS U
KYJbTYpPbI INYHOCTH, €€
(GYyHKIIMOHATIBHON
IPaMOTHOCTH, HEOOXOIUMOM
JUTSL pelIeHUs TPaKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKHU
000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO U
IIPUPOJTHOM CpEJIE;

- BJIQJICHUE CUCTEMOU
XUMUYECKUX 3HAHUH, KOTOpast
BKJTIOYAET:
OCHOBOTIOJIATAIOIINE TTOHATHUS
(XMMHUYECKHUM DJIEMEHT, aTOM,
AJIEKTPOHHAs 000JI0YKa aToMa,
S-, p-, d3EeKTpOHHBIE
opOuTany aTOMOB, UOH,
MOJIEKYJIa, BaJIECHTHOCTb,
AIEKTPOOTPULIATENBHOCT,
CTEINEHb OKUCIICHUS,
XUMUYECKas CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN
00BeM, YTIepOIHBIHI

CKeJleT, PyHKIMOHAIbHAS
rpyImna, pagukai, u3oMepusi,
M30MEPHI, TOMOJIOTUYECKU
P, TOMOJIOTH,
YTJIEBOJIOPO/IBI,

KHUCIIOPOJI- U a30TCOAEPIKALINE
CO€IUHEHNS, OMOJIOTNYECKH
AKTUBHBIC BEILIECTBA
(YTJIEBOIBI, )KUPBI, OCIIKH),
MOHOMEP, MOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEAMHEHUS, KPUCTAIIIMYECKas
penieTka, TUIbl XUMUUECKUX
peakiuii (OKUCIUTEIIbHO-
BOCCTaHOBUTENbHbBIE, IK30-1
SHIOTEPMUYECKUE, PEaKLIUU
MOHHOTO 0OMEHa), pacTBOD,
AIEKTPOIUTHI, HEITEKTPOIUTHI,
AIEKTPOIUTUYECKAS
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BBIJIBUTATh TUNOTE3Y €€ PEIICHUS,
HaXOJUTh apTyYMEHTHI JIs
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh
rapaMeTpbl U KPUTEPHUHU PEIICHHUS;
- aHAJIM3UPOBATH MOJTYUYCHHBIC B
XOJ€ PEUICHHUS 3a1a4H
pe3yabTaThl, KPUTHYECKHU
OIICHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBHSIX;

- YMETb MEPEHOCUTH 3HAHUS B
M03HABATEIbHYIO U MTPAKTUYECKYIO
00J1aCTH KU3HEICATEILHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3
Pa3HBIX MPEAMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC HJICH,
npejiaraTh OpUruHaIbHbBIC
MOAXOJIbI U PEILICHHUS;

- CIIOCOOHOCTH X MCIIOJIB30BaHUS
B IO3HABaTEIbHOMN M COLIMAIbHOMN
MIPaKTHUKE.

JTACCOLMALINS, OKUCIIUTEND,
BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOUN pEeaKkInu,
XUMHUUYECKOE PABHOBECHUE),
TEOPHUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUS
OpraHnyeckux Beniects A.M.
bytneposa, Teopus
BJIEKTPOJIMTUYECKOM
JTACCOLIMALINY, IEPUOJUYECKUN
3akoH JI.1. Menneneena,
3aKOH COXPAHEHUS MACChI),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK

XUMUH, PAKTOJIOTUYECKUE
CBEJICHMS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U
0€30I1aCHOM HCTO0JIb30BAHUU
BOKHEUIINX HEOPTaHUYECKUX
Y OPTaHUYECKHUX BEILECTB B
OBITY M MPAKTUIECKOM
NEATEIIbHOCTH YEJIOBEKa;

- ¢c(hOpMHUPOBAHHOCTH YMEHUM
BBISIBJISITh XapaKTEPHbBIC
MPU3HAKU U B3aUMOCBSI3b
W3YUYCHHBIX TTOHSTHUH,
MPUMEHSTh COOTBETCTBYIOIIHE
MOHSTHUSI IPU ONTUCAHUU
CTPOEHHUS U CBOMCTB
HEOPTaHUYECKUX U
OpraHUYECKUX BEIECTB U UX
MpeBpaIEHU; BBISBIIATH
B3aUMOCBSI3b XUMHUYECKUX
3HAHUU C TOHSITUSIMH U
NpPEACTaBICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX
pPEAMETOB;

- chopMUpOBaHHOCTH YMEHUI
UCIIO0JIb30BaTh HAUMEHOBAHUS
XAMUYECKUX COCTMHEHUIN
MEXKTyHApPOIHOTO COKO3a
TEOPETUYECKOU U IPUKIIAJTHON
XMMWU Y TPUBUAJIbHBIC
Ha3BaHUA BAXKHEUIINX
BEIIECTB (ITHIICH, alleTUIICH,
TIUIEPUH, (EeHO,
dbopmanbaerua, yKkCycHas




KHUCJIOTA, TJIUIUH, YTrapHbIN
ras, yrjaeKucIbli ra3, aMMHax,
raiieHas U3BeCTh, HeralIeHas
U3BECTh, MUThEBAS COJIA U
JPYTHUX), COCTABIISITH (POPMYIIBI
HEOPTaHUYECKUX U
OpraHUYECKUX BEIECTB,
YpaBHEHUSI XUMUYECKUX
peakiuii, OObSICHATh UX
CMBICIT; TOATBEPKIATH
XapaKTEpHbIE XUMUYECKUE
CBOMCTBA BEILIECTB
COOTBETCTBYIOLIUMU
AKCIEPUMEHTAMH U 3aMHUCIMU
YPaBHEHUN XUMUYECKUX
pEaKLIHNiL;

- c(pOpMHUPOBAHHOCTh YMEHUM
yCTaHaBJIMBATh
MPUHAJJICKHOCTh U3YUYEHHBIX
HEOPTaHUYECKUX U
OpraHUYECKUX BEILECTB K
OTIPEICIICHHBIM KJIacCaM U
rpynmnaM COeIUHEHH,
XapaKTepru30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBA;
ONPENEIISITh BUBI XUMUYECKUX
CBsI3el (KOoBaJCHTHAs, HOHHAs,
MeTaJlTnyecKasi, BOAOPOAHAs),
THUIBl KPUCTALTAYECKUX
pElIeTOK BEIIECTB;
KJ1accu(UIMPOBATH
XUMUYECKUE PEaKIINH;

- ¢c(pOpMHUPOBAHHOCTH YMEHUN
MPOBOJAUTH PACUETHI 110
XUMUYECKUM (hopmysiaM u
YPaBHEHUSIM XUMHUYECKUX
peaKkiuii C UCHOJIb30BAHUEM
(U3UYCCKUX BEIMYHH,
XapaKTepU3yLIUX

BEILIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIE YCIOBHS) Fa30B,
KOJIMYECTBa BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JIJI51
OPUHATHUS PEIICHU B
KOHKPETHBIX KU3HEHHBIX




CUTYalUsIX, CBA3aHHBIX C
BEILIECTBAMU U UX
IIPUMEHEHHUEM.

OK 02.
Hcnonb3oBaTh
COBPEMCHHBIC
CpencTBa MoucKa,
aHaiu3a u
UHTEpHIpEeTaluu
uHpopmaruu, u
uH(OpMaIMOHHbBIE
TEXHOJIOTUH JIJIS
BBITIOJIHEHUS 334
npodecCuOHaAIbHON
NEeATETLHOCTH.

B o6iacTi IEHHOCTH HAYYHOTO
MTO3HAHUS:

- c(OpMUPOBAHHOCTH
MHUPOBO33pPEHU,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha
Jasore KyjubTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIETYPHOM
MUDE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOM U
YUTATEIIbCKOW KYJIBbTYpPhI KaKk
CpPEACTBa B3aUMOJICCTBUS MEXIY
JIOJITEMA U TTIO3HAHUS MHPA;
OBnajzieHNe YHUBEPCATbHBIMU
y4eOHBIMU TT03HABATEILHBIMU
JNEUCTBUSIMHU:

B) paboTa ¢ HH(pOpPMAIIUEIA:

- BJIaJIETh HABBIKAMH TOTYYEHUS
uH(OpMAIUU U3 UCTOYHHKOB
Pa3HbBIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIIECTBJISATH TIOWCK, aHAJH3,
CHUCTEMaTHU3AIHIO U
HHTEPIPETANIO NHHOPMATTHH
Pa3TUYHBIX BUIOB U (hopM
MIPE/ICTABIICHHUSI,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX
dbopmartax ¢ yueToM Ha3HaYEHUS
nH(pOpMaIuu U 1eJIeBOM
ayJIMTOPUH, BHIOMPAsI
ONTUMAaJbHYIO (popMy
MIPEICTABJICHUS M BU3yaJIH3alIiH;
- OIIEHUBATH JIOCTOBEPHOCTD,
JETUTUMHOCTh UH(OpPMAITNH, €€
COOTBETCTBHE IMPABOBBIM U
MOPAJIbHO-3THYECKUM HOPMaM;

- HCTIOJIh30BaTh CPE/ICTBA
UH(OPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33/1a4 C

- BJIaJICHNE OCHOBHBIMH
METO/IaMH HAYyYHOTO TTO3HAHUS
BEIIECTB U XUMHUICCKUX
sBJICHUH (HaOMIOZICHNE,
U3MEpEeHUe, HIKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- c(hopMUPOBAaHHOCTH YMEHUM
POBOJUTH PACUETHI 11O
XUMUYECKUM (hopmyiiaM u
YpaBHEHUSIM XUMUYECKUX
PEAKLHM C UCTIOJIb30BAHUEM
(bU3UYECKUX BEJIUYHH,
XapaKTEPHU3YIOITUX

BEILIECTBA C KOJUYECTBEHHOU
CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIE YCIOBHS) Fa30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BATh CUCTEMHBIE
XUMUYECKUE 3HAHUS JIJIs1
IIPUHSTUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C
BEIIECTBAMU U UX
IPUMEHEHHUEM;

- c(pOpMUPOBAHHOCTh YMEHUM
TTAaHUPOBATH U

BBITIOJTHATh XUMUYCCKUAN
AKCIEPUMEHT (ITPEeBPAILICHHUS
OpTaHUYECKUX BEIICCTB MPHU
HArpeBaHWM, MOTYYCHUE
ATUJICHA W U3yUYCHUE €ro
CBOMCTB, KAUECTBCHHBIC
pEeaKIMK Ha abJETHUIbI,
KpaxmaJl, YKCyCHYIO KUCIIOTY;
JieHATypalys 0eIKOB PH
HArpeBaHWM, [IBETHBIC PEaKIIUU
O€JIKOB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHA, ONPEAEIISITh
Cpemy BOJHBIX PacTBOPOB,
KaueCTBEHHbIE PEaKIMU Ha
cynbdar-, KapOoHaT- U
XJIOPUIAHUOHBI, HA KATHOH
aMMOHWUS; PENIaTh
OKCIIEPUMEHTAIILHBIC 33]1a4H
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cobJroicHueM TpeOOBaHUM
OPrOHOMHKH, TEXHUKHU
0e301acHOCTH, TUTHUCHBI,

pecypcocOepereHus, TPaBOBbIX U

TUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;
- BJIAJICTh HaBBIKAMH
pacro3HaBaHUsI U 3aIUTHI
nHpopmaru, HOOPMaIIMOHHON
0€30MMacHOCTH JTMYHOCTH;

no TemaM "Meramisl" u
"HemeTamnbl") B COOTBETCTBUU
C MpaBUJIAMH TEXHUKHU
0e301acHOCTH MpU OOpaIICHUH
C BEUIECTBAMU U
1a00paTOPHBIM
000pyI0BaHUEM,;
IPEICTaBIATh PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA B
(dopMe 3anucu ypaBHEHUI
COOTBETCTBYIOIINX PEaKLUN U
(opMyJIMpOBATH BBIBOJIbI HA
OCHOBE 3THX PE€3YJIbTATOB;

- ¢(hOpMHUPOBAHHOCTh YMEHUS
aHAJIU3UPOBATh XUMHUYECKYIO
UH(pOpMAIHUIO, TOIYYAEMYIO U3
pa3HbIX

MCTOYHUKOB (CPEICTB
MaccoBOil HH(POPMALIMH, CETh
WNuTtepHeT u npyrue).

OK 04. Db dexTuBHO
B3aMMOJICCTBOBATh
u paboTaTh B
KOJUICKTUBE U
KOMaH/1e

IPaXKIaHCKOTO BOCIIUTAHUS:
— FOTOBHOCTB BECTH COBMECTHYIO
JEATEIIbHOCTh B

MHTEpEeCcaxX rpakIaHCKOTO
00I11eCTBa;

— YMEHHE B3aUMOJECHCTBOBATh C
COITMATTbHBIMU UHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMU U
Ha3HAUYECHHEM.

0) coBMecTHas JIeITeIbHOCTh:

— MOHUMATh U UCIOJIb30BaTh
MIPEUMYLIECTBA KOMaHIHOU

Y UHIAWBUIYaJTbHON pabOThI;

— MPUHUMATh L€ COBMECTHOM
JIEATEIIbHOCTH,

OpTraHU30BbIBATH U
KOOPAMHUPOBATH JICUCTBUS T10 €€
JIOCTUKEHHUIO: COCTABIIATH IJIaH
JIEVCTBHM, pacCIpeeIATh POJIU C
Y4ETOM MHEHUM YYaCTHUKOB
00CyXaTh Pe3yJIbTaThl
COBMECTHOM paboThI.

I') IpUHATHE ce0s U IPYTUX
JMIOEH:

— IPUHUMATh MOTHBBI U
apryMEHTBI JPYTUX JIOJIeH pU

- c(hopMUPOBAaHHOCTH YMEHUI
TUTAHUPOBATh U

BBITIOJIHATh XUMUYECKUN
IKCIIEPUMEHT (TIpeBpaIleHUs
OpraHUYECKUX BEIIECTB MPHU
HarpeBaHUH, MOTYYCHUE
ATUJICHA H

W3y4YE€HUE €r0 CBOMCTB,
KauyeCTBEHHBIC PEAKIINU Ha
aJbICTUIBI,

Kpaxmas, yKCYCHYIO KUCIIOTY;
JeHaTypaius OeJIKOB Mpu
HArpeBaHWM, [IBETHBIC PEaKIIUU
OCIIKOB; MPOBOJIUTH PEAKITUU
MOHHOTO OOMEHA, OTIPECIISITh
Cpeny BOJHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIINU Ha
cynbdar-, kapOoHaT- U
XJIOPUTAHUOHBI, HA KATHOH
aMMOHWUS; PEIIaTh
AKCIIEPUMEHTAIbLHBIC

3aauu o reMaM "Metayuier"”
u "Hemerannel") B
COOTBETCTBUU C MPaBUIAMH
TEXHHUKH 0€30MacHOCTH TpU
oOparieHnu ¢ BerecTBaMu u
71a060paTOPHBIM




aHaJIKn3e pe3yJiIbTaToB
NeSATEeTLHOCTH,

— MPU3HABATH CBOE MPABO U TIPABO
JPYTUX JIOJICH Ha OUINOKH;

- pa3BUBAThH CITIOCOOHOCTH
MOHUMATh MUP C TTO3HUITHH
JPYTOro 4eoBeKa.

000py1I0BaHUEM;
NPEACTaBIATh PE3YIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA B
¢dbopme 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEAKLUN U
(GopMyIHpOBATH BHIBOIBI HA
OCHOBE 3THUX PE3yJIbTATOB.

OK 07.
CopenicTBOBaThH
COXPaHECHUIO
OKpY>Kalollel cpebl,
pecypcocOepekeHHIO,
IPUMCHSTH 3HAHUS
00 M3MEHEHUHU
KJIUMAaTa, IPUHIUIIBI
OEepEKIIUBOTO
MIPOU3BO/ICTBA,

3¢ (pexTUBHO
JIEUCTBOBAThH B
Ype3BbIYaHBIX
CUTYaIUsIX

HKOJIOTHYECKOTO BOCTIUTAHUSA:
— c(hopMupoBaHHOCTH
AKOJIOTHYECKOHN KYJIBTYPBI,
MMOHMMAHUE BIUSHHS COLIUATIBHO-
DKOHOMHYECKUX

IIPOLIECCOB HA COCTOSIHUE
IIPUPOTHON U COLUAIIBHOU

Cpe/bl, OCO3HAHUE TII00ATLHOTO
XapakTepa SKOJIOTMYECKUX
npo0JieM;

— IUTAaHUPOBAHUE U
OCYIIECTBJICHUE JICVCTBUI B
OKpY>Kalollel Cpeiec Ha OCHOBE
3HAHUS LEIIeH

YCTOMYUBOTO Pa3BUTHUSA
YeJI0BEYECTBA;

— aKTUBHOE HEINPUATHE JCUCTBUH,
MPUHOCSIINX Bpe

OKPYIKaIOIIEH CPEE;

— YMEHHE MPOTHO3UPOBATH
HEeOIaronpusTHbIE
AKOJIOTUYECKHUE MOCTEACTBUS
MpeANTPUHUMAEMBIX

JNEWCTBUM, IPEAOTBPAILATH UX.
OBnazeHrne yHUBEPCAIbHBIMU
y4eOHBIMU TT03HABATEILHBIMHU
JNIEUCTBUSIMHU:

B) paboTa ¢ HHpOPMAIIHEIA:

— UCTOJIb30BaTh CPEJICTBA
UH(OPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
B PELICHUH

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX
Y OpraHu3allMOHHBIX 33J1a4 C
coOJiroicHueM TpeOOBaHUM
OPrOHOMHUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBoOBbIX U
ATUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30MTaCHOCTH.

- c(hopMHUPOBAHHOCTH
MPEACTABICHUI: O
XMMHUYECKOU COCTaBIISIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJIM XUMUH B IO3HAHUH
SIBJIEHUU MIPUPOJIBI, B
(dbopMHpOBaHUU

MBIIUICHUS U KYJbTYPBI
JUYHOCTH, €€
(yHKUIHOHATBHOM
rpaMOTHOCTH, HEOOXOAUMOM
JUISL PEIICHUS TPAKTUYECKUX
3a/1a4 U 3KOJIOTUYECKH
000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U
IIPUPOJTHOM CpEIIE;

- ¢c(hOpMHUPOBAHHOCTH YMEHUM
coOJ01aTh TIpaBuiIa
DKOJIOTUYECKU
1eecoo0pa3HOro MOBEICHUS B
OBITY U TPYIOBOM
NEATEIIbHOCTH B EISAX
COXpPaHEHUS CBOETO 37]0POBbs
Y OKpY>Karollen MpUpOaHON
Cpelbl, YYUTHIBATh OMACHOCTh
BO3/CHUCTBUS HA )KUBbBIC
OpraHu3Mbl ONPEICIICHHBIX
BEILIECTB, TOHUMAas CMbICII
IOKa3aTes MpeaesIbHOM
JOITy CTUMOM

KOHIICHTPALINH.
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1.3. IlepeyeHb KOMIIETEHIMA € YKa3aHUEM 3TAnoOB HMX (POPMHUPOBAHUA B
npoiecce 0CBOCHHS IV CHUILIHHBI

Koo Imanst popmuposanus KomnemeHyu
Komnem Pazoen 1. Teopemuueckue ocHogvl Xumuu
eHyuu Tema 1.1. OcHOBHBIE XUMHUUECKHE Tema 1.2. [leppoandeckuii 3aKOH U
MOHSITHUS U 3aKOHBI, CTPOCHUE [lepuoanueckas cuctemMa XUMHYECKUX
aTOMOB XMMHUYECKUX 3JIeMEHTOB | anemeHToB [l. 1. Menneneesa, ux cBsi3b ¢
COBPEMEHHOM TeOpHel CTPOCHHs aTOMOB
OK 01 + +
OK 02 - +
OK 04 - -
OK 07 - -
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 1. Teopemuueckue 0cHo8vl Xumuu
eHyuu Tema 1.3. CtpoeHue BeuiecTa Tewma 1.4. Knaccudukanus,
Y MIPUPOJIa XUMHUUECKOMN CBSI3U. Y HOMEHKJIaTypa HEOPraHUYECKHUX
MHoroo0pa3ue BeliecTB BEIIIECTB
OK 01 + +
OK 02 - +
OK 04 - -
OK 07 - -
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 1. Teopemuueckue 0CHO8bL Xumuu
eHyuu Tema 1.5. Tunbsl XUMUYECKUX PEAKIUN Tema 1.6. CkOpOCTh XUMUYECKUX
peakuuii. XHMHUYECKOE PABHOBECUE
OK 01 + +
OK 02 - +
OK 04 - -
OK 07 - -
Koo Imanwvl hopmuposanus KomnemeHyui
Komnem Pazoen 1. Teopemuueckue 0cHogvl Xumuu
eHyUuU Tema 1.7. PacTBOpBI, TEOpUS KoutponbsHas pabora 1.
AIEKTPOJIMTUUECKON JUCCOUALINY U CrtpoeHue BeniecTBa U XUMHUYECKUE
WOHHBIN OOMEH peakuuu (o pazaeny 1)
OK 01 + +
OK 02 - +
OK 04 - +
OK 07 - +
Koo Imanwl hopmuposanus KomnemeHuuil
Komnem Pazoen 2. Heopzanuueckaa xumus
eHyuu Tema 2.1. Tema 2.2. KontposnbHas pabora 2.

CsBoiicTBa
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DU3NKO-XUMUYECKUE WNnentudukarus HEOPTaHUYECKHUX
CBOMCTBA HEOPraHUYECKHUX BellleCTB (10 pazjaeiny 2)
HEOPraHUYECKUX BEIIECTB BEILIECTB
OK 01 + + +
OK 02 + + +
OK 04 + + +
OK 07 - - -
Koo Omanst popmuposanus KomnemeHyu
Komnem Pa3zoen 3. Teopemuueckue ocHo8vl Op2AHUYECKOU XUMUU
enyuu | Tewma 3.1. Knaccudukarms, CTpoeHHE ¥ HOMEHKJIATYpa OPTaHNYECKUX BEIICCTB
OK 01 +
OK 02 -
OK 04 -
OK 07 -
Koo Imanovt hopmuposanus KomnemeHyuil
Komnem Pazoen 4. Yeneeo0opoowt
eHuuu Tema 4.1. YrineBoaopobl U UX Tema 4.2. PU3NKO-XUMHYECKUE
MIPUPOJHBIE HCTOUYHUKHU CBOKCTBA YTIJII€BOJOPOJIOB
OK 01 + +
OK 02 + -
OK 04 + -
OK 07 - -
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 5. Kucnopoodocodeprcauwjue opzanudeckue coeOuHeHus
eHUuuUU Tema 5.1. Cniuptel. DeHON Tema 5.2. Anbaeruanl.
KapOoHOBbBIE KHCTOTHI.
Cnoxxsble 3Gupsl
OK 01 + +
OK 02 - +
OK 04 - +
OK 07 + -
Koo Imanwvl hopmuposanus KomnemeHyui
Komnem Pazoen 5. Kucnopooocooepicaujue opzanuieckue cOeOuHeHus
eHyuu Tema 5.3. YrieBosl Tema 5.4. OUBHKO-XUMHUUYECKUE
CBOMCTBA KHCIOPOJ0COAEPKAIINX
OPraHUYECKUX COCIMHCHUN
OK 01 + +
OK 02 + +
OK 04 + +
OK 07 - -

Imanwl hopmuposanus KomnemeHyui
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Koo Pazoen 6. A3omcoodeprcaujue opzanuueckue coOeOUHEHUA
Komnem Tema 6.1. AMuHbl. AMUHOKUCHOTHI. benku.
eHyuu
OK 01 +
OK 02 +
OK 04 +
OK 07 -
Koo Imanst hpopmuposanus KomnemeHyuil
Komnem Pa3zoen 7. BvicokomonekyaapHnie coeOuHenus
eHyuu Tema 7.1. [lmactmaccel. Kayuyku. KonTponbnas pabora 3.
Bonokna CrtpykTypa 1 CBOWCTBA

OpPraHUYeCKUX BEIIECTB
(o pazzaenam 3-7)

OK 01 + +

OK 02 + +

OK 04 + +

OK 07 - -

Koo Imanwl hopmuposanus KomnemeHyui
Komnem Ilpogheccuonanvho opuenmuposannoe cooeprcanue
eHyuu (codepirrcanue nPUKIAOHO20 MOOY)
Pasznes 8. XuMusi B ObITY M IPOM3BOJACTBEHHOM 1EATEILHOCTH YeJ10BEKA
Tema 8.1. Xumuyeckue TEXHOJOTUHU B TIOBCEITHEBHOM U TPOQecCroHabHON
JeATEJIbHOCTU YeJIOBEKa

OK 01 +

OK 02 +

OK 04 +

OK 07 +

Pazgea 2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Oo6meobpazoBarenpHas aucuurummHa OJ1.12 «Xumus» sBisgercs oOs3aTeIbHON
94acThIO 00IIe00pa30BaTEIHHOTO ITUKIIA 00pa30BaTEIBHON MPOTPaMMBI B COOTBETCTBUU C
dI'OC CIIO no npodeccuu 46.01.03 Jlemonpon3BOIUTEIb.

XuMHS - HayKa, U3yJaroIias BEIIecTBa, TAK)XKE UX COCTaB M CTPOCHHE, X CBOMCTBA,
3aBUCSIINE OT COCTaBa U CTPOCHMSI, MX MPEBPAIECHHUS, BEAYIIHEC K H3MEHCHHUIO COCTaBa —
XUMUYCCKHE PEaKIIMH, a TAKKE 3aKOHBI U 3aKOHOMEPHOCTH, KOTOPHIM 3TH TPEBPAIICHHSI
MOTYUHSIOTCS, BHOCHT 3HAYMTEIIBHBIA BKJIAJl O MECTE M 3HAYCHUU XHMHH B CHUCTEME
€CTECTBEHHBIX HayK M €€ pojiu B 00eCIeUYeHNH YCTOMYHMBOTO PAa3BHTHS YEIIOBEUCCTBA: B
pEeIICHUM TPOOJIEM DKOJIOTHYCCKON, DHEPreTHYECKOM W MHINEeBOW Oe301acHOCTH, B
pPa3BUTUW MEIUIIMHBI, CO3MAHWM HOBBIX MAaTE€pPUAIIOB, HOBBIX HMCTOYHUKOB JHEPTUU, B
obecrieueHny parmoOHAIBHOTO TIPUPOIOIIOIB30BaHUS, B (POPMUPOBAHUN MUPOBO33PECHHUS U
oO1Iel KyJIbTYphl YETIOBEKA.

Oo6meoOpazoBatenpHas  gucnumimHa  OJ[.12 «Xumus» — obecnieunBaeT
dbopMupoBaHWEe O XUMHUYECKUX TIPOIECCaX U SBICHUSX OKPYXKAIOMEH Cpeapl C
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COOJI0O/IEHNEM TPABUJI IKOJOTHIECKHU 11€TIECO00PA3HOTO TTOBEACHUS B IEISAX COXPAHCHUS
CBOETO 3J0POBbs U OKPYKAIOIIEH MPUPOJHON CPEABL, PA3BUTUH KIIFOYEBBIX KOMIIETECHIIUM,
HEOOXONUMBIX JIIi  YCBOGHMSI 00pa3oBaTeNbHOM MporpamMmbl, (opMuUpoBaHus Y
oOyyaronmxcst npohecCUuOHANbHBIX KOMIETEHIUH.

B meromnueckoM maHe aucummummHa OJl.12 «Xumwus» onmpaercss Ha 3HAHUA,
MOJIy4eHHbIE MPU U3YUYEHUU IIKOJIBHOIO Kypca XMMUU OCHOBHOTO OOIIEro 0Opa3oBaHus,
B3aMMOCBSI3aHA C NUCHMIUIMHaMU 001eo0paszoBarenbHoro mukia kak: O/, 11 «Puzukay,
O1.13 «buonorus», OJ.05 «I'eorpadpus», OJ.10 «OcHOBBI 06€30MaCHOCTH W 3aIluTa
Ponunen.

Pazgen 3. O0beM OMCHUILVIMHBI C YKa3aHMEM KOJHYECTBA AKAJAEeMHUYECKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0O padoTy 00y4alwinuxcsi ¢ npemnojaasareiaeM (1o
BH/IaM Y4YeOHBIX 3aHAATHII), HA CAMOCTOSITEJbHYI0 pPadoTy oOy4dawmuxcsst U Gopmy
NMPOMEKYTOYHOM ATTeCTANNH

O0beM TUCIUIUTMHBI B AKAJIEMUYECKUX YACAX COCTABIISICT .vvnrvenreenneannennnns — 78 yacoB
KonuuecTBo akageMUuecKuX 4acoB, BbIJICJICHHBIX Ha
KOHTAaKTHYIO pa00Ty 00y4aromuxcs ¢ MelaroruuecKum

PabOTHUKOM (I10 BUJIaM YUEOHBIX 3aHATHUM ), COCTABIISIET +.uuvvvenreeennnreennneeennnns — 78 4.
1IN0V 0 17 (0% () (=) 91151 SRR —39 4.
TIPAKTHYUCCKIE BAHITHS ... uvvvntsenreenneenteneeenneeneeseenneeanneenannes —29 u.
TTAOOPATOPHBIC BAHITHST « .. vvvenreenneeenseenseenneennenenneeanaeenneenneenns —10 4.

dopma npoMeKyTOUHOM aTTectaiuu: AuddepeHnrpoBannubiii 3auet (2 cemectp)

14



Paznen 4. Copep:kanne NUCHUILIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM € YKa3aHHMEM OTBEIEHHOI0 Ha HHUX KOJMYeCcTBa
aKaJeMHU4YeCKMX YaCOB U BUJIOB YUeOHBbIX 3aHATHIA

No Tema oucyuniunst Cooepircanue yueonozo mamepuana Bcezo B m.u.: Dopmbl meKyuiezo KOHmpoa
n/n (ocnoenoe u npogeccuonansHo - akademu | j1ex- | cemu- |npakmu-| Jnabo- KoH- | camoc- ycnesaemocmu
OpUEeHmMUPOBaAHHOE) UeCKUX | yuu | Hapwul | YecKue | pamop- | cyivb- | moame-
uacog 3auamus| Hele |mayuu| AbHAA
3aHAmMUA paboma
Pa3nen 1. TeopeTuyeckue 0OCHOBbI XHMHHU 32 16 12 4
1. Tema 1.1. Ocnosnoe codeparcanue 4 4 VnauBuyanbHBIA yCTHBIN
OcHoBHEIE CoBpeMeHHasET MOJENb CTPOSHHS  aToMa. (IMCHMEHHBIH)
XUMHYECKHE CHUMBOJIMYECKHM S3BIK XUMHUU. XHUMHUYECKUN 0onpoc;
TIOHSITHSI U 3aKOHBI, 3JIEMEHT. DJIEKTPOHHAsi KOH(UTypaIysi aToMa. TecTtupoBanue;
CTPOEHUE aTOMOB Knaccudukarus XuMHUUECKUX JIEMEHTOB (s-, P, BrinonHeHue npakTuyeckon
XUMHAYICCKHUX d-ameMeHTHI). BanenTHsie JIEKTPOHBI. paboTHI.
JIIEMEHTOB BanenTHOCTS. DNeKTpOHHAs npupojia

XUMHYECKOH CBS3H. DIEKTPOOTPHIATEIEHOCTb.
Bunbpl  xumudeckodl  CBs3W  (KOBaJICHTHas,
WOHHAs, MCETaJUTM4ecKasi, BOJOpPOIHAs) W
CIoco0BI ee 00pa3oBaHMUS.

Ipakmuyeckue 3ansimus 2 2
Nel. «OcHOBHBIC KOJMMYCCTBCHHBIC 3aKOHBI B
XUMHU ¥ pacUeTHI IO YPaBHEHUSAM XUMHUECKUX
peakuuin.

OTHOCHTEIbHBIC aTOMHAasi U MOJICKYJISApHAs
Maccel.  Mousipuass  macca.  KosudecTBo
BelecTBa. MaccoBast OIS BeElIecTBa. 3aKOH
ABorazpo. MonspHelii  06BeM  Ta30B.
OTHOCHTEbHAS TUIOTHOCTH Ta30B. Pacuersl 1Mo
YpaBHCHHSIM  XHMHYECKHX  PEaKIUi c
HCIIONIb30BAHMEM MACCOBOM JOJIM BEIECTBA,
o0pema  (HOpMalbHBIC  YCIOBHS)  Ta3oB,
KOJIMYECTBA BEIIECTBA.

2. Tema 1.2. Ipakmuueckue 3auamusi 2 2
[epronuuecknit Ne2. «3yuenne MEPUOIUIECKUX BeimonHeHne IpakKTHIeCKON
3aKOH U 3aKOHOMEPHOCTE M HX B3aMMOCBS3H CO paboThI.
Iepnoandeckast CTPOEHUEM ATOMOBY.
cucrema INepuoandeckas cucreMa XIMHAYIECKUX
XUMHYECKHX DJIEMEHTOB .. Menneneesa. CBs13b
anemenToB [1. U. nepuoanueckoro 3akoHa u Ilepuoaunueckoit
Menzeneesa, Ux CHCTEMBI XUMUYECKUX 3JIEMEHTOB c
CBSI3b C COBPEMEHHOH TeopHel CTPOEHUS aTOMOB.
COBPEMEHHOU 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB
TeopHel CTpOeHHs XMMHYECKHX JJIEMEHTOB, 00pa3yeMbIX HWMH
aTOMOB MPOCTBIX U CIOXHBIX BEUIECTB MO Ipynmam U

nepuogam [lepuoauuecko cucremsl. 3HaUCHUE
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MEePUOANYECKOTO 3aKOHa Hu CHUCTEMBI
xumuueckux anemeHtoB JI.MI. MeHnneneeBa B
Pa3BUTHUU HAYKH.

YcTaHOBJIEHHE CBSI3U  MEXIY CTPOCHUEM
aToOMOB XUMHYECKUX 3JIEMEHTOB Hu
MIEPUOTUIECKUM H3MEHEHNEM CBOIICTB
XHUMHUYECKUX DJIEMEHTOB M HX COEIMHEHHU B
COOTBETCTBUM ¢ MojoxeHueM Ilepuognueckoit
CHCTEMBI. Pemenne MIPAaKTHUKO-
OpPHEHTHPOBAHHBIX TEOPETHUSCKUX 3aJaHUI Ha
XapakTepU3alfi0 ~ XUMHUYECKHX  DJICMEHTOB
«Meraiuinueckue / HeMeTaJInYeCKUe CBOMCTBA
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUH C HX
9JIEKTPOHHBIM CTPOCHUEM M TMOJIO)KEHHUEM B
MEPUOINUECKON CHCTEME XAMHAYECKHX
aneMmeHToB [[.M. MenneneeBay.

Tema 1.3.

CtpoeHue BeliecTBa
U pUpoaa
XHMHYECKOH CBSI3H.
Mmuoroo6pasue
BEILCCTB.

Ocnosnoe codepocanue

CtpoeHue BeliecTBa. XuMuieckas cBsi3b. Buabl
XUMHUYECKOH CBsI3U (KOBAJICHTHAS HETIONAPHAs U
TOJISIpHAs, HOHHAs, MeTajTnaeckas).
MexaHnu3Mbl o0Opa3oBaHUs KOBaJICHTHOM
XUMHYECKOH CBs3u (OOMEHHBIM ¥ JOHOPHO-
AKIEITOPHBIN). Bonoponnas CBSI3b.
BanenrHocTs. DIEeKTPOOTPUIATEIIEHOCTE.
Crenedr okuciacHus. MOHBI: KaTHOHBI U
AHHOHBI.

Hpakmuqecmte 3AHAMUA

Ne3.  «Ctpoenme BemecTBa W IpHUpoJa
XUMUYECKOU CBSA3W».

JlemoHCTpanuss Mojenel  KpUCTaUTHUECKUX
pEmIeTOK: MOHHOW (XJOpHI HATPHSA), AaTOMHOM
(rpadut u anmas), MOJEKYJISIPHON (YTIIEKUCIBIN
ra3, WOJ), MeTaJUIMYecKol (HaTpwii, MarHui,
Menb). PemieHne mpakTHYeCKMX 3aaHUi Ha
COCTaBJICHHE 3JIEKTPOHHO-TPaUUECKUX
¢dopmy anemenToB 1—4 epruoIoB.

WNunuBuayanbHbIN yCTHBIN
(MMCBMEHHBIH)

01poc;

TecTupoBaHue,
BrinonHenue npakTuyeckon
paboTEHIL.

Tema 1.4.
Knaccudukarus,
Y HOMCHKJIATypa
HEOPTaHMYESCKHX
BEILECTB

OcHosnoe codepoicanue

Knaccudukanuss HEOpraHHYECKHX BEIICCTB.
Homenknatypa  HeopraHMYeCKHX  BEILLIECTB
(okcunpl, TUAPOKCUABI, KHUCIOTBHI,  COJIH).
BemiectBa MOIEKYIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHHUS. ArperaTHble COCTOSIHHS BEIIECTBA.
Kpucramnnaeckne u amopdHBIE BemecTsa.
3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. HIIBI
KPHCTAJUTMYECKUX pemeTox (atomHas,

NnauBuayanbHbIA yCTHBIN
(TMCBMEHHBIN)

oIpoc;

TecTupoBaHue,
BrinonHeHue nmpakTuyeckon
paboThI.
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MOJIEKYyJISIpHas,  MOHHAs,  METaJUIMYecKast).
3aBUCUMOCTb CBOWCTBa BEIECTB OT THIA
KPHUCTAJTINUECKOH PEHIETKH.

HpaKmul{eCKue 3AHAMUA

Ne4. «Homenxknatypa HEOpraHMYEeCKHX
BEIIIECTBY.

Pemienne  mpakTHUeCKMX — 3aJaHUM 1O
KiacCH(hUKauu, HOMEHKIATYPe M XUMHIECKAM
¢hopmynam HEOPraHUYECKUX BEILECTB
Pa3IMYIHBIX KJIACCOB (YTapHBIHA ra3, YIIIeKUCIIBIA
ra3, aMMHaK, TalleHas W3BECTb, HETaIleHas
W3BECTh, ITUTHEBAsl COJA M JIPYTHX): Ha3BaHUS
BerecTB 1o MexayHapoaHoi (MIOITAK) nm
TPUBUAJIBHOW HOMEHKJIATYype M COCTaBJICHHE
(hopMyJIBI XMMHUYECKUX BEIICCTB, OMPEICICHHIE
[IPUHAJICKHOCTH K KJIacCy. ITouck
nHdopmanuu o Ha3BaHUsAM,
UIeHTU(HUKATOPAM, CTPYKTYPHBIM (OpMyJiaM.
Amnanus XUMUYECKON nHpopmanum,
MOJTy9aeMOH M3 Pa3HBIX HMCTOYHUKOB (CPEACTB
MaccoBod uH(popmaruu, cetb VIHTEpHET U

JIPyTHE)

Tema 1.5.
THNIBI XUMHYECKUX
peakuuit

OcHosHoe codepacanue

IIpeamer HEOpraHN4eCKon XUMUH.
Knaccudukanus HeOpraHMYECKHX BEIECTB.
IIpocteie u cioxHble BemecTBa. OCHOBHBIC
KJIacChl ~ CIIOKHBIX ~ BEMIECTB  (OKCHJBI,
THIPOKCHUIBI, KHUCIOTHI, COJNH). B3aumocBs3b
HEOPTraHWYECKHUX  BEIIeCTB.  ATperaTHble
COCTOSIHMSL BemlecTBa. Kpucrtammmueckue u
amop(dHble BemecTBa. THITBI KPUCTAITHYECKUX
pemeTok (aToMHas, MOJEKYJIsIpHas, HOHHaf,
MeTaUIM4ecKas). 3aBHCUMOCTh (PH3MYECKUX
CBOHMCTB BEILIECTBA OT THUIA KPUCTAJUITMYECKON
pELIeTKH. 3aBUCHMOCTh XUMHYECKOH
AKTUBHOCTH BEILECTB OT BUAA XUMHUUYECKOU
CBA3M M THNA KPUCTAJUIMYECKOH pPEIIETKH.
[IpuunHBI MHOTOOOpa3Msl BEIIECTB.

WnnuBuayanbHbIA yCTHBIN
(TTMCHMEHHBIH )

oTIpoc;

TectupoBaHue.

Tema 1.6.

CKOpOCTb XUMHYECKHUX
peakiuii. Xumuyeckoe
paBHOBECHE

OcHosnoe codepocanue

CKOpOCTb  peakluu, €€ 3aBHUCUMOCTh OT
pa3nUYHBIX (HaKTOPOB: IPUPOIBI pearnpyIOMNX

BELIECTB, KOHLEHTPAallUl  pearupyromux
BELIECTB, TEMIIEPATypbl u niouanu
peaKkLUMOHHON IIOBEPXHOCTH. TerioBsle

9hGdEKThl XUMHUYECKHX PpeaKIMid: 2JK30- H

NnnuBuayanbHbIA yCTHBIN
(TMCBMEHHBIH)

011poc;

TecTupoBanue,
BrinosHeHue npakTuyeckon
paboThI.
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sHAOTepMHUYecKue — peaknuu.  OOpaTumbie
peakuuu. XuMuueckoe paBHoBecue. GakTopsl,
BIUSIOUIME HA  COCTOSIHUE  XHUMHYECKOTO
paBHOBecHsl (KOHIIEHTpAIUsl PEareHTOB WM
MPOJYKTOB PeaKlUU, JaBICHHUE, TEMIIEPaTypa).
ITpunuun Jle [llatense

Hpa;cmuttecxue S3AHAMUA

Ne5. «Bnusame pa3nmuaHBIX (AKTOPOB Ha
CKOPOCTb XUMHYIECKOH PEaKIum».

Pemenne MPaKTHKO-OPUEHTUPOBAHHBIX
3aJaHui Ha aHanmm3 (akTOpPOB, BIMAIOMINX Ha
U3MEHEHHE CKOPOCTH XHMHUYECKOH pEaKIuH.
3aBUCHMOCTh CKOPOCTH XMMHYECKOH peakiuu
OT TPHUCYTCTBUS KaTaiau3aTopa Ha IpHMepe
pasNokKEHUsI IEPOKCHA BOAOPOJA C IOMOLIBIO
JUOKCHAAa MapraHiia M Kartanasel. PemieHue
[IPAKTUKO-OPUEHTUPOBAHHBIX  3aJaHuil  Ha
npuMeHenne npuHuuna Jle-Illatense mis

HaX0XJACHUA HaIpaBJICHUA CMCUICHUA
PpaBHOBECHA XHUMHYICCKOM peaknu U aHaJIu3
(I)aKTOpOB, BJIIMAOIIUX Ha CMCUICHHUEC

XUMHUYCCKOI'O paBHOBCCHA.

Tema 1.7.
PactBopsI, TeOpus
JIEKTPOITUTHICCKOM
IHUCCOLIHALINN 1
HOHHBIA 00MEH

OcHosHoe codepacanue

PactBopsl. Buasl pacTBOpPOB MO COAEpKAHUIO
pPacTBOPEHHOTO BELIECTBA. PacTBOPHMOCTB.
[TonsTHE O MUCTIEpCHBIX cHcTeMax. VMcThHHbIE
U KOJUIOWJHBIE pacTBOpbl. MaccoBas 1ous
BelecTBa B pactBope. [oHsATHE O BOIOPOIHOM

MoKa3aTese (pH) pactBopa.
DnexTponuTnueckas auccormanys. CUIbHbIe U
cia0ble AJIEKTPOJIIHTHI, HEJJICKTPOJIUTEI.

Peakmun nonnoro ooMmeHa.

Jlabopamopnuie 3ansmus

Nel «ITpuroroBnenue pacTBOPOBY.
IIpurorosnenue pacTBOpoB 3aJaHHOU
MaccoBOM [J0JeH pacTBOPEHHOIO BEIECTBa,
NpOBEJEHUE peakIuid HOHHOrO  OOMeEHa,
OINpENeNIEHUE Cpelbl PacTBOPOB BEIIECTB C
MOMOILBI0  YHUBEPCAIBHOIO  HHJIUKATOpa
(xucnast, HelTpanbHasl, IeJIoYHas ). 3a1aHus Ha
COCTaBJIEHUE MOHHBIX peakuui. PemeHue
MIPaKTHKO-OPHUEHTHPOBAHHBIX pacyeTHBIX
3aaHMid  Ha pacTBOPHI, WCIONB3yeMBIE B
OBITOBOM M TPOWM3BOJICTBEHHOUN AEATEIHHOCTH
YEJI0BEKA.

WnnuBuayanbHbIA yCTHBIN
(TTMCHMEHHBIH )

oTIpoc;

TectupoBanue,
Brimonnenue nabopatopHoi
paboThI.
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8.

CTpoeHne BemecTBa M XHMHYEeCKHe peaknuu (mo pasaeiy 1).

KonTponsnas pabora

Hroro 3a 1 cemecTp

32

16

12

Pa3znen 2. Heopranuueckasi XuMus

10

9.

Tema 2.1.
Du3nKo-XUMHICCKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIICCTB

Ocnosnoe codepocanue

Meranmnsi. Tlonoxxenue METaJIJIOB B
Tlepuoauueckoit CHUCTEME XUMHYECKUX
3JIEMEHTOB. OcobeHHOCTH CTpOCHUS
JJIEKTPOHHBIX 00OJIOUEK aTOMOB METAJUIOB.
OoOmme (¢usnyeckue CBOWCTBA METAJUIOB.
CmiaBel METaJIOB. DJEKTPOXUMHUECKUN PsJT
HaNpsDKEHUH MeTauioB. XUMHUYECKUE CBOWCTBA
BaXHEHIIMX  MeTalIioB  (HaTpuif, Kamuii,
KalblUi, MarHui, adlOMUHHUHA, LHHK, XPOM,
JKene30, Meob) M UX coeauHeHni. OOmme
CIOCOOBI TONMyYeHHsT MeTaJioB. [IpuMeHeHue
METAJJIOB B OBITY M TEXHUKE

Hemeramiel.  IlonokeHue  HEMETAIIOB B
ITepuomuaeckoit CHCTEME XAMHYECKHX
anementoB JI.M. MenaeneeBa U 0COOCHHOCTH
CTpOCHHUS aToMoB. ®U3NWYECKHUE CBONCTBA
HEMETAJIJIOB. AJIJIOTpONUs HEMeTayuioB (Ha
npuMepe  Kuciopona, cepbl, ¢ochopa wu
yIIeposa). XuMHUECKHE CBOMCTBA i
MPUMEHECHUE BaYKHEHIIINX HEMETAJLJIOB
(ranoreHoB, cepsl, a3ota, pocdopa, yriaepoaa u
KpEeMHHsI) W WX COCAWHEHHWH (OKCHIOB,
KHCJIOPOJICOICPIKAIIUX KUCIIOT, BOJIOPOIHBIX
COCIMHEHUT ). [Ipumenenue BayKHEHIINX
HEMETAJJIOB U UX COEIMHEHUIN

XuUMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB
HEOPraHHMYECKUX BEIIIECTB (oxcH10B,
THIPOKCHIOB,  KHCIOT, COJed ©  Jp.).
I'eneTrueckast CBSI3b HEOPTaHMYESCKUX
BCHICCTB, MpUHAAJICKAIUX K PpasjInvYHbIM
KiaccaM. 3aKOHOMEPHOCTH B  HW3MEHEHWH
CBOMCTB IMPOCTHIX BCIICCTB, BOJOPOJIHBIX
COGHHHCHHﬁ, BBICINHUX OKCUIOB U TUAPOKCHUIOB

Hpakmuqecmte 3AHAMUA

Ne6. «DU3NKO-XUMHUUECKUE CBONCTBa
HEOPTaHMYECKUX BEIECTBY.

CocraBneHre ypaBHEHUN XUMUYECKHUX PEaKIHi
C  ydacTM€M  MpPOCTBIX M  CIIOXKHBIX
HEOPraHMYECKUX  BEIIECTB: METAUIOB U
HEMETAJJIOB; OKCU0B METAJUIOB, HEMETAJIJIOB U
aM(OTEpHBIX _ 3JIEMEHTOB; HEOPTaHMYECKUX

WnauBuayanbHbIA yCTHBIN
(TMCHMEHHBIH )

orpoc;

TectupoBanue;
BrinonHeHue npakTuyeckon
paboTEHIL.
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KHCJIOT, OCHOBaHHM i aM(pOTEPHBIX
TUAPOKCHUIOB; HEOpraHUYeCKHUX coJeH,
XapaKTepU3YIOLIUX UX CBOMCTBA.

Pacuérrel Macchl BelecTBa Ui 00bEMa ra3oBs 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OTHOTO M3 YYACTBYIOIINX B PEAKIHH
BEIIIECTB, PacYETHI MaccH (00bEMa, KOTIMIeCTBa
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OIHO U3
BELIECTB UMEET NMpUMeCH. Perenne npakTuko-
OpHUEHTUPOBAHHBIX 3aJlaHUl Ha CBOWCTBA,
COCTaB, MI0JIy4EeHUE u Oe3omacHoe
WCIOJb30BaHNE BAKHEHMIIUX HEOPTaHMYECKHX
BEIIECTB B OBITY W NPOQPECCHOHATBHON
JIESITCILHOCTH YeJIOBEKa

10. |Tema2.2. Jlabopamopnas paboma
Wnentuduxarus «IIpeBpaleHust OpraHUYECKHX BEIIECTB IpPH BeinosnHeHue nadopatopHoii
HEOpPraHMYEeCKUX HarpeBaHUN». paboThLI.
BEIIIECTB ITonmyyeHue 3TuneHa U U3y4YE€HHE €ro CBOUCTB.
MonenupoBaHue MOJIEKY]l U XMMHYECKHX
MPEBpalIeHU Ha MOpUMEpPE 3TaHa, STHIICHA,
AlETUJICHA U JIp.
11. CBoiicTBa HEOpraHu4eckux BeulecTn (Mo pasaenay 2). KonTpoJsbHas paGora.
Paznen 3. Teoperuueckue 0CHOBbI OPraHMYeCKO XMMUH
12. |Tema 3.1. Ocnosnoe codeporcanue
Knaccudukarus, IIpeamer OpraHuYecKon XUMUH: eé WnnvBryanbHbIA yCTHBIN
CTpPOEHHE U BO3HUKHOBEHHME, pa3BUTHE U 3HAUYCHUE B (TMCEMEHHBIN)
HOMEHKJIaTypa MOJMYYCHUH HOBBIX BEHICCTB M MaTEpPHAJIOB. ompoc;
OpPTraHUYECKUX Teopust CTpoeHUsI OPraHUYECKUX COEAUHEHUH TectupoBanue.
BEILECTB AM. BbytiepoBa, €€ OCHOBHBIE ITOJIOXKEHUS.

CTpyKTypHBIE (bopmyIBI OpPraHUYECKUX
BeriecTB. ['omonorus, n3oMepus. XuMudeckas
CBSI3b B OPraHMYECKHUX COEIMHEHHUSAX: KPaTHBIC
CBSI3H, G- U T-CBSA3H.

IIpencraBnenue o KJ1accuuKaIiu
opraHmdeckux  BemecTB.  HomeHnxnaTypa
OpPTraHUYECKUX COEIMHEHNH (cucremMarndeckas)
U TpUBHMAJbHBIE  Ha3BaHMs  Ba)KHEHIINX
HOpeJCTaBUTENel  KJIACCOB  OPraHUYECKUX
BEILECTB

HpaKmuLteCKue 3AHAMUA

Ne7. «HomeHknaTypa OpraHUuECKUX BELECTBY.
O3zHakoMJieHHE C 00pa3laMHu OpTraHHYECKUX
BEIIECTB W MaTepHalaMHd Ha WX OCHOBE,
MOJICTIMPOBAHUE  MOJIEKYJ]  OPTraHM4eCKHX
BEIIECTB, HaOm0JeHue u OTIMCaHHE
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JIEMOHCTPALMOHHBIX OIBITOB I10 MIPEBPAILIECHHIO
OpPraHMYeCKMX BEIIECTB IPH  HArpeBaHUU
(nnaBnenue, OOyrJIMBaHHE W TOPEHHE).
CocraBiieHHe TOJNHBIX M COKpAaleHHBIX
CTPYKTYPHBIX ()OPMYJI OPraHHYECKHUX BEIECTB
OTAETBHBIX KIACCOB, WCIHONB3YS WX HA3BaHMSA
[0  CHCTEMaTHYECKOM W  TPUBUAIBHOMU
HOMEHKJIAType (3THICH, aleTWICH, TIHIEPHH,
(eHon, dopmanpaerun, yKCycHas KHCIOTa,
rmiuH).  Pacdersr  mpocreiimeir  popMyIsI
OpPTaHWYIECKOW  MOJIEKYNBl,  HCXOIi U3
9JIEMEHTHOTO cocTaBa (B %)

Pazn

el 4. YI1eBo10poasl

(]

ol

13.

Tema 4.1.
YraeBoaopoasl U UX
MIPUPOJIHBIE
WUCTOYHUKHU

Ocnosnoe codeporcanue

[IpenenpHBIE yriaeBoMOPOAbI (AJIKAHBI): COCTaB
U CTPOCHME, TOMOJIOTHYECKUl psan. MeTtan u
9TaH: COCTaB, CTpPOeHHE, (UIMUECKHE U
XUMHYECKHe CBONCTBA (peakIMy 3aMeleHUs U
TOpEHHUs), MOTYUICHUE U IPUMEHEHHUE.

HenpenenbHple  yryieBoAoponsl  (aJIKEHBI,
QJIKA/INCHBI, aJTKUHBI).

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKHN
psa. OTHIEH M NPONMIEH: COCTaB, CTPOCHHE,
(u3HUecKre 1 XUMHUYECKHUE CBOICTBA (peakunu
THJPUPOBAHMUS, raJoreHUpOBaHNS,
THIpATalliM, OKHCICHHWS W TOJMMEPH3ALIN)
MOJyYEeHUE U IPUMEHEHHE.

Anxanuensl: 6ytanues-1,3 u MeTwiOyTanueH-
1,3, xuMH4eckoe CTpOCHUE, CBOMCTBA (PeaKius
MOJIMMEpHU3alun), MpUMEHeHue (Al CHHTe3a
MPUPOAHOTO M CHHTETHYECKOTO Kaydyka o
PE3UHBI).

AJKHMHBI: COCTaB M OCOOEHHOCTH CTpPOCHHS,
TOMOJIOTUYECKMH psiA.  AUETWIEH: COCTaB,
XMMHYECKOE  CTpOEHHe,  (QU3HYeCKHe W

XUMHYECKHE cBOICTBa (peaxunu
THJPUPOBAHMUSL, TAIOTCHUPOBAHUS, THAPATALINN
ropeHus), IOJydeHHe W  IIPUMCHEHHE

(MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU
JUTS CBAapKH M PE3KU METAJJIOB).

ApomaTthyeckue  yrieBOJOpOABl  (apeHBl).
Benzon w Tomyom: coctaB, CTpOEHHE,
(hu3nveckre 1 XNMHUIECKHe CBOICTBA (peaKuun
rajJoreHMpOBaHKsl U HUTPOBAHMUsI), MOIyUYSHHUE
U npuMeHeHne. TOKCHYHOCT apeHoB (BIUSIHUE

WNunuBuayanbHbIN yCTHBIN
(MMCBMEHHBIH)

0IIpoc;

TectupoBaHue.
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OcHzoa Ha OpraHu3M YEIIOBEKa).
I'eHeTnueckas CBsI3b MEXIY YIIIEBOAOPOIaAMH,
MPUHAIICKAIIAME K Pa3INYHBIM KIIACCaM.
[IpupomHple  WCTOYHHKH  yIJIEBOJOPOJIOB.
IIpuponHblii ra3 U MONMyTHBIC HE(TAHBIC Ta3bI.
Hepts u eé mpoucxoxnmenne. CrocoObI
nepepaboTkin  He(TH: TIEPErOoHKa, KPEKHUHT
(TepMUYEeCKUH, KaTaTUTHYECKUN), THPOJIH3.
TIpoayKTsI nepepaboTKu He(TH, nux
IpUMEHEHNE B MIPOMBIIIICHHOCTH
1 B ObITy. KaMeHHBIN yroyib M MPOIYKTHl €ro
nepepadoTKu

14,

Tema 4.2.
DH3UKO-XUMUYECKHE
CBOMCTBaA
YIIIEBOIOPOIOB

Jlabopamopnuie 3ansamus

Ne3 «CoiicTBa yrieBoaoponoBy. TpuBHaNbHas
U MEXTyHapOHasi HOMEHKIATypa, XUMHUYECKHE
CBOWCTBa, CIOCOOBI MOy 4YeHUs
yrneBogoponos. IlomydeHue dTuneHa
U3ydeHHE €ro CBOHCTB. MogenupoBaHue
MOJIEKYT M  XHMHUYECKHMX  IpeBpallleHHH
YTJIEBOJOPO/OB (Ha IpHMeEpe 3TaHa, STHICHA,
aleTHICHA U IP.) M TAJIOTCHOPOU3BOJHBIX

BeimosHeHue 1abopaTopHoit
paboTHI.

Paznea 5. Kuciopoaocoaep:xaiiyue opraHudecKue coeiuHeHus

15.

Tema 5.1.
Cnuptsl. ®enon

OcHosHoe codepacarnue

[IpenenbHBIE OXHOATOMHBIC CIHPTHI (METAHOM
W JTaHON): CTPOCHHE, (HU3MUECKUE W
XUMHYECKIE CBOHUCTBA (PEAKIH C AKTUBHBIMHU
MeTaJUIlaMH, TaJOr€HOBOJOPOAAaMH, TOPCHHUE),
IpUMeHeHHue. BonopoiHble CBSI3U  MeEXAy
MoJIeKyJlaMu  crupToB.  Du3noJornueckoe
JISWCTBME METaHOJa M JTaHOJa Ha OpPraHU3M
4eJIoBeKa.

MHOroaToOMHBIE CIUPTHl (STHJICHIJIIMKONb U
TIIMIEPHH): CTpOCHHUE, ¢busnveckue U
XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE CO
MIETIOYHBIMH ~ METaJIaMH, KayecTBEHHAs
peakius Ha  MHOTOATOMHBIC  CITUPTHI).
®duznonornyeckoe JAeHCTBUE HA OPraHU3M
yenmoBeka.  [IpuMeHeHHWe — TJIHMIEpPHHA U
STHJICHTTHKOJIS.

@®enon. CTpoeHHE MOJEKYbl, (U3NYECKHe H
XUMUYeCKHe CBOHcTBa (peHoma. TokcHYHOCTH
(dbeHona, ero QuU3NOIOTHYECKOE NCUCTBHE Ha
opranusM uenoBeka. [Ipumenenue denoa

WnnuBuayanbHbIA yCTHBIN
(TMCHMEHHBIH )

oTIpoc;

TectupoBaHue.

16.

Tema 5.2.
AJbaEruabl.

OcHosnoe codepocanue

Anprernapl M KEeTOHBI  (opManbaeru,

WunuBuayanbHbIN yCTHBIN
(TMCBMEHHBIN)
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Kap6oHoBsie
KHCJIOTHI.
CnosxHble 3QUpbI

aleTalbIerul, alleToH): CTpOeHHUE, (PU3NUECcKHe
Y XUMHYECKHE CBOMCTBA (PEeaKI[MX OKUCIICHHS 1
BOCCTAHOBJIGHUsI, KaueCTBEHHBIE DPEaKIMN),
MOJyYeHHE U TIPUMEHEHHE.

O/HOOCHOBHBIE  IIpeJeNibHbIE  KapOOHOBBIC
KHACJIOTHI (MypaBbHHAS M YKCYCHAasl KHCIIOTHI):
CTpoeHHe, (U3HMUECKHe ¥  XHMHUYECKHE
cBoiicTBa (00IIME CBOWCTBA KHCIOT, PEAKIIHA
STepupUKaNN), TOTyIeHHE U MNpPHUMCHEHHE.
CreapuHOBass ¥ OJICMHOBAs KHCIOTHI Kak
MPEACTABUTEIH BBICIINX KapOOHOBBIX KHCIIOT.
Mplta Kak coJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE EHCTBUE.

CrnoxHble  3QHUpPBl  Kak  NPOU3BOAHBIC
KapOOHOBBIX ~KHUCJOT. [ MIpOJIU3  CIIOKHBIX
3¢hupoB. Kupsr. I'uaponus KHUPOB.
IIpumenenue »xupoB. buonorudeckas poib
JKHUPOB.

0I1poC;
TectupoBanue.

17.

Tema 5.3. Yriesoasl

OcHosHoe codepacanue

YTIeBosl: COCTaB, KJIACCH(PHUKALINS YTIIEBOIOB
(MoHO-, nu- W monmcaxapupisl). [mokosza —
mpoCTeHIAi ~ MOHOCaxapua: OCOOEHHOCTH
CTPOCHHS  MOJICKYJIBI, ¢usndeckue U
XUMHYECKHE CBO¥CTBa TITFOKO3BI
(B3aumogpeiicteue ¢ ruapokcuaom meau (II),
OKHCJICHHME aMMHAauHBIM pacTBOPOM OKCHIA
cepebpa (I), BocctaHoBieHue, OpoxeHUE
TIIIOKO3BI), HAXOXKICHUE B pUpoAe,
MIPUMEHEHHE TIIFOKO3bI, OMOIOTHYECKasi Pojb B
JKU3HENEATSIPHOCTH  OpPTaHM3Ma  YeJIOBeKa.
®orocunTe3. pyKTO3a KaK M30MEP TIIFOKO3HL.
Caxapo3a — TpeACTaBUTEIb IHCAXapHUIIOB,
THIIPOJIH3 CaXapo3bl, HAXOXKICHHE B MPUPOJIE U
pUMEHCHHE.

[Momucaxapuapl: Kpaxmal H IEIUII0NI03a Kak
npupoAHbIe nonuMepbl. CTpoeHHE KpaxMana
[EJUTIONIO36],  (PHU3WYeCKHe W XUMHYECKHe
CBOMCTBa Kpaxmaya (TUIpOJH3, KaueCTBEHHAs
pEaKIHs C MOJIOM).

WnnuBuayanbHbIA yCTHBIN
(TMCHMEHHBIH )

orpoc;

TecTupoBaHue.

18.

Tema 5.4.
DU3NKO-XUMHUUECKHUE

Hpakmultecxue 3AHAMUA

IIpaktnyeckas pabota Ne8. «Homenkmarypa

BrinonHenue nmpakTuyeckon

CBOMCTBa KHCJIOPOIOCOAEPIKALINX OpPraHUYECKUX paboThI
KHCJIOPOAOCOEPKALl | COCTUHEHUI.

HX OPraHUYECKUX TpuBuansHas u MeXTyHapoaHas

COETUHEHUIT HOMEHKJIATypa, XUMHYECKHE CBOICTBa,
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CIOCOOBI TIOJIyYEHHUS] CIHMPTOB M (HEHOJIOB,
KapOOHOBBIX KHCJIOT W 3()HMPOB, allbICTUIOB H
keToHOB. COCTaBI€HHE CXEM peakluil (B TOM
quciae 10 HPEUIOKEHHBIM  LEMoYKaM
IpeBpalleHHUit), XapaKTepU3yHOIUX
XMMHYECKHE CBOMCTBA KUCIOPOAOCOAEPKAIINX
OpraHUYeCcKUX COCAMHEHUH.

IIpaktrdeckas pabota Ne9. «Xumuueckue u
(u3muecKre CBOICTBA KHCIOPOIOCOAEPIKAIINX
OPTaHWYIECKUX COCTMHEHUSD).

[IpoBenenne, HAOMIONECHWE W  ONHCAHUE
JEMOHCTPAMOHHBIX OIIBITOB! ropeHne
CIIMPTOB, Ka4yeCTBEHHbIE peakuuu
OJTHOATOMHBIX CIHPTOB (OKHCJICHUE 3TaHOJNa
okcugoM menu (II)), MHOroaTOMHBIX CHHPTOB
(B3auMoOJEHCTBHE TIHUIEPHUHA C THIPOKCHIIOM
Meau 1), aJbJIEruI0B (oxucnenue
aMMHUauHBIM pacTBOpoM okcuna cepedpa(l) u
runpokcunoM wmemu (1), B3ammopeiicTBue
Kpaxmajza ¢ HOJOM), H3yYCHHE CBOICTB
pacTBOpa YKCYCHOHM KHCIIOTHI.

Paznes 6. A3orconepxaime

OPraHu4Ye¢CKHue COCAHHCHUSA

18. Tema 6.1.
AMMWHEL
AMMHOKUCIIOTEI.
benku

OcHosHoe codepacanue

AMUHBI: METWIAMHH — — MPOCTEH NN
MpEeICTaBUTENIb AMUHOB: COCTaB, XMMHUYECKOE
CTpOocHHE, (U3WYECKHEe ©  XUMHYCCKHE
CBOWCTBA, HAXOXKJCHHE B IPHPO/IE.
AMMHOKHCIOTBI KaK amdoTepHbIe
OpraHuYeckue coeauHeHus. DHU3HuecKkue Hu
XUMHMYECKHE CBOHCTBA AaMHMHOKHCIOT (Ha
npuMepe TuIHa). bruonornueckoe 3HaueHHE
aMHHOKHMCIIOT. IlenTuapl.

benku kax npupoHsie nonumepsl. [lepBuunas,
BTOPUYHAS W TPETHYHAS CTPYKTypa OCIKOB.
XuMHUUYeCKUe CBONCTBa OCIKOB: THUAPOIH3,
JIeHaTypalys, KaueCTBEHHblE pEaKkIud Ha
Oenku

HpaKmutteCKue 3AHAMUA

NelO. «CBoiicTBa a30TOCOAEpKALIUX
OpraHUYECKHUX COCTUHEHUI.

dusnyeckre ¥ XUMUYECKHE CBOMCTBA aMHUHOB
(peakm ¢ KHCIOTAMH W TOPEHHS) W
aMUHOKHUCIIOT  (HAa  TpUMepe  TIUIMHA).
HaGmonenue u onvcanue JeMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYpallvs OSJIKOB NPY HArPEBaHUH,

WnnuBuayanbHbIA yCTHBIN
(TTMCHMEHHBIH )

01poc;

TectupoBanue,
BelnosiHEHUE NPAKTUYECKOM
paboThI.
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| LBCTHBIC PCAKIINU OCJIKOB.

Pa3gen 7. BeicokoMoJieKyIIpPHbIE COCAMHECHHUS

19. Tema 7.1.
IImactmaccsl.
Kayuyku. Bonokna

Ipakmuyeckue 3anamusi

Nell. «Cwunre3, aHanu3 ® KiaccuUKaIUsL
BBICOKOMOJICKYJIIPHBIX COCIMHCHUID»

OCHOBHEIE ITOHSATHS XAMHUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MoJMMep, CTPYKTYpPHOE  3BEHO, CTEleHb
MOJIMMEPH3aliN,  CPEeNHSAS  MOJICKYISIpHAS
Macca. OCHOBHEBIE METOIBI CHHTE3A
BBICOKOMOJICKYJISIPHBIX COEIMHEHUI -
TOJIMMEPHU3ANHS 1 TIOTUKOHICHCAITHU.

OzHakomiieHHE ¢ 00pa3laMH TNPHUPOTHBIX H

HCKYCCTBEHHBIX BOJIOKOH, IacTMacc,
Kay4JyKOB: MJIaCTMACCHI (Mo THIIEH,
MOJIUIMIPOIMIIEH, MOJTMBUHUIXJIOPU,

MOJIMCTUPOIT); HATYPAIbHBIM M CUHTETHYECKHE
Kayuykd (OyTaJMEHOBBIM, XJIOPOMPEHOBBIA H
H30TPEHOBBIN); BOJIOKHA (matypayibHBIC
(x70omoKk, mepcTh, IENK), HCKYCCTBEHHBIE
(ammeraTHOE BOJIOKHO, BUCKO03a), CHHTETHYCCKIEC
(KampoH | JIaBCaH).

NunuBuayanbHbIN yCTHBIN
(MMCHMEHHBIH)

0IIpoC;

TectupoBaHue.

CTpyKTypa H CBOHCTBA OPraHM4YeCcKuX BellecTs (Mo paszaenam 3-7)

KonTpoJsbHas paGora

IIpodeccuoHalbLHO  OPUEHTHPOBAHHOE  colep:kaHMe  (coep:KaHHe

NPHUKJIATHOTO MOAYJISA)

Pasnen 8. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITEIbHOCTH YeJI0BEKA 2

20. Tema 8.1. OcHosHoe codepaicanue 2 VuauBuyanbHBIA yCTHBIN
XUMH4JecKue [IpaBmia  SKOJOTMYECKH  IEenecooOpa3Horo (IMChMEHHBIIT)
TEXHOJIOTHH MOBEJICHUS B OBITY U TPYAOBOMH ACATEIHHOCTH B OIpoc,
B [IOBCEIHEBHON LENsAX COXPAaHEHHs CBOErO 3I0pPOBbI U TectupoBanue;

1 IpodeccHoHaNBHON
JeSTEIbHOCTH
YenoBeKa

OKpY>Karoulell NpUPOIHON Cpelibl, OMAaCHOCTh

BO3JICHCTBUSI ~ HAa  JKUBBIE  OPraHMU3MBbI
OpPraHMYeCKUX BEIECTB OT/ACNBHBIX KJIACCOB
(yrneBoaoposl, CIHPTHI, (heHOIHI,

XJIOPOPraHUYECKUE IIPOU3BOAHBIC, AJIbIACIUJIbL
U Jp.), TOKa3aTelb MPEeAeTbHO IOIyCTUMOM
KOHUEHTPALMHU U €r0 UCII0JIb30BAHUE.

Ponp xuMmun B 00eClCUYEHUH 3KOJIOTHYECCKOMH,
SHEPreTUYECKON W THIeBOW 0e30IacHOCTH,
Pa3BUTUM  MEAMIMHBI, CO3JJaHUM  HOBBIX
MaTepuaioB (B  3aBUCHMOCTH OT BHJA
npodeccHoHabHOW  AESITETLHOCTH), HOBBIX
HCTOYHHUKOB DHEPTUU (ampTEpHATHBHBIC
UCTOYHUKN dHeprum). [loHATHE O HAyYHBIX
METOAAaX IIO3HAHHA BCEHICCTB W XUMHWUYCCKUX

BolnosHEHUE NPAKTUYECKOM
paboThI.
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peakuuii. [Ipencrasnenus 00 oOmMX HayYHBIX
OPUHIUNAX  [OPOMBIIIICHHOTO  MOJY4YEeHHS
BaXKHEHIIINX BELIECTB (Ha pumMepax
MPOM3BOJACTBA aMMHAKa, CEpHOH KHUCIIOTHI,
METaHOJIa).

XuMusi ¥ 370pOBBE UYENIOBEKA: IIpaBHIiIA
6€3011acHOTO HCIOIB30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, OBITOBOM XMMHU B TOBCEIHEBHOM
KU3HU

Hpa;cmuttecxue S3AHAMUA

Nel2. «IlpuMeHEHNE XMMHUYECKHX BEIIECTB U
TEXHOJIOT Uil c y4eTOM Oymymeit
npodeccHoHaNBHOHN NESITEIEHOCTI.

Pemenne kelic-3aau 1Mo TemaM: IMIIEBBIE
MMPOAYKTBI, OCHOBBI pAallMOHAJIBLHOI'O ITUTAHUA,
BaKHEHUIIINE CTPOUTECJILHBIC u
KOHCTPYKIIMOHHBIC Marepualibl,
CEIIbCKOXO03sHCTBEHHOE IPOU3BOJICTBO, KPACKH,
CTEKIIO, KepaMHKa, MaTepHabl Ui
3JIEKTPOHUKH, HAaHOMAaTepUallbl, TEKCTHJIbHBIC
BOJIOKHA, ICTOYHUKH SHEPTHH, OPTaHHIECKUE U
MHUHEpPAIbHBIE YIOOpEHUs, JICKapCTBEHHBIE MU
KOCMETHYECKHE IIPEeTapaThl, OBITOBAas XHUMHUA,
MaTepuasl u3 HCKYCCTBEHHBIX u
CHHTCTHYCCKHX BOJIOKOH.

3amuTa: ITpencraBnenue pe3yIbTaToB
peuieHust keiic-3a1a4 B GopMe MHHU-I0KIaaa
(momyckaeTcs MCTONB30BaHUE TpapUUIECKUX H
MPE3EHTAIIMOHHBIX MAaTEPUAJIOB)

21. InddepeHunpoBaHHbIii 3a4eT

KonTpoas

Hroro 3a 2 cemectp

46

23

17

Bcero

78
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Pa3znen S. IlepeyeHb OCHOBHOW M JONOJHUTEJbHOW Y4eOHOH JIMTEpPaTyphbl,

HE0O0XO0AMMOM /1JI 0CBOCHHUS JHCHHUIINHEI

Ne Aemop Ha3zeanue ocnognoi Buvixoonwvie Koauuecmeo
n/n yueoHoul u OaHHble IKIEMNJIAPOE 6
00ONONIHUMENbHOU oubauomeke
aumepamypbl, JII'YHX/aopec
Heo0X00uMoil 011 docmyna
0CBOCHUA OUCYUNTIUHBL
|. Ocnosnasn yueonaa numepamypa

1. | Tynuxun E.N. Xumus. B 2 4. Yacts 1. | Mocksa: URL:

OO6mas u | U3marenscTBO https://urait.ru/b
Heopranuueckas xumust: | FOpaiit, 2025. — | code/533954
y4ueOHUK 111 cpenHero | 419 c.

PO ECCUOHAIBHOTO

00pa3zoBaHUsl.

2. | Tynuxun E.N. Xumus. B 2 4. Yacte 2. | Mocksa: URL:
Oprannueckas xumus: | UsmatenscTBo | https://urait.ru/b
yueOHUK Uit cpennero | FOpaiit, 2025. — | code/491663
podeccuoHaIbHOTO 197 c.
00pa3oBaHus.

|l. Jononnumenvuaa numepamypa
A) /lononnumenvnan yueonas 1umepamypa

3. | Tymuxun E.N. Xumus B | Mockaa: URL:
CTPOUTEIILCTRE: UsnarenscTBO https://urait.ru/b
yaeOHuK s cpeanero | FOpaiit, 2025. — | code/562442
npo(decCuOHaTBEHOTO 180 c.
00pa3oBaHUs.

4. | Hukonbckuii A.B. Xumust:  yuyeOHUK U | Mocksa: URL:
PAKTUKYM s | U3narenscTBo https://urait.ru/b
CpeIHEero FOpaiit, 2025. — | code/562271
npoeccuoHanbHOTO 507 c.
00pa3oBaHUs.

b) Oduyuanvuvie uzoanusn: coOOpHuKu 3aKOHO0AMENIbHBIX AKMOB, HOPMAMUBGHO-

npasosvix 0OKyMeHmos u Kooexkcog P@

5. | Koncrurynus Poccuiickoit ®denepamuu -
http://www.consultant.ru/document/cons_doc LAW 28399/,
B) Ilepuoouueckue uzoanusn
6. | Kypnan «Xumus B mKojae». WwWw.hvsh.ru.
7. | KypHan «XuMus ¥ )KU3HbY. WWW.hi].ru.
/l) Cnpasouno-ouonuozpaguueckas rumepamypa
9. | CupaBOYHMK MO XUMHH JIJIsI IIKOJILHUKOB. TabuIia aTOMHBIX CBOMCTB XUMHUUYECKUX

AJIEMEHTOB. OJJEKTpOHHBIM BapuanT Taomumel J[.M. Mengeneea. Kparkuit
XUMHUYECKUN clioBapb. Tabiuila pacTBOPUMOCTH KHUCIJIOT, LIENOYEH U OCHOBAHMM.
https://chemworld.narod.ru/referance.html.
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Pa3znen 6. Ilepevyens pecypcoB HHGOPMAITMOHHO-TEJIEKOMMYHHUKALIMOHHOM CeTH
"UHTepHeT'", HEOOXOAUMBIX VISl 0CBOCHMS JUCHUIJINHBI

Jns ocBoenuss aucuuruimebl O1.12  «Xumus» MOryT OBITh HCHOJB30BAaHbI
MaTepuaiIbl caeayronmx Marepaer-cantos:

— QenepanpHas TrocygapcTBEeHHas WHQOpMaIlMoHHas cucreMa «Mos TITKOIa»
https://myschool.edu.ru/.

— Tpenaxep "O6mnako 3Hanuii". https://oblakoz.ru/

— OOpa3oBatenbHas OHIalH-TIIATPopMa «Yuu. py». https://uchi.ru/

— DIIeKTpOHHBIC YUeOHbIC MaTEpHAabl IJI YUUTeNIeld U MIKOJILHUKOB OT «1C.Ypox»
https://urok.1c.ru/.

— Poccuiickas anexktponHas mkona (POII), ydaeOnbit npeamer Xumus, 11 kiacc.
https://resh.edu.ru/subject/29/11/

— bubnmorteka HOK, Bupneoteka HIKOJIbHBIX AKCIIEPUMEHTOB.
https://videoteka.apkpro.ru/chem.

— BugeoonbiTel «BiusHUE TNpUPOABI PEATUPYIOIMIUX BEHIECTB HA CKOPOCTh
XUMUYECKOU peakiumny, « BausiHue mioiaay CONpUKOCHOBEHHUS pearupyonx BEIEeCTB Ha
CKOpPOCTh XMMHYECKOM peakuumn», «BausHue temmepaTypbl HaA CKOPOCTb XUMHUYECKOU
peakunmny, «BIusHUE KOJMMYECTBA KaTaau3aTopa Ha CKOPOCTh XMMHUYECKOM PEAKIIHUN,
«BnusHNEe KOHIEHTpAIUU PEarupyrominux BEIIECTB HA CKOPOCTh XMMUUYECKON peakiumy,
«Pa3noxxeHne TmepoKkcuaa BOAOPOJA B MPUCYTCTBUU PA3IUYHBIX KaTalnu3aTOPOBY,
«KaTtamutuueckoe  pasimokeHHE —IEpOKcHma  Bomopomaw.  https://vkvideo.ru/video-
221631774 456239098?ref domain=videoteka.apkpro.ru

— bubmmoreka HOK, Buneoreka IIKOJIBHBIX AKCIIEPUMEHTOB.
https://videoteka.apkpro.ru/chem.

— BzammopeicTBre IIEIOYHBIX METAUIOB C XjopoM. https://vkvideo.ru/video-
221631774 456239171?ref domain=videoteka.apkpro.ru

— Sknace. Xumus (CIIO). Ilporpamma 72 u. https://www.yaklass.ru/p/himiya-
Spo#program-programma-72-ch.

Pazgen 7. IlepeyeHb JIMIEH3MOHHOIO TMPOrPAaMMHOr0  olecmeveHus,
HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM M NPO(eCCHOHAIBHBIX 0a3 JaHHBIX

7.1. Heo0xoauMblii KOMILIEKT JIMIEH3MOHHOI0 MPOrPAMMHOI0 00ecreYeHust

1. Windows 10

2. Microsoft Office Professional
3. Adobe Acrobat Reader DC

4. VLC Media player

5.7-zip

7.2. llepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

- CnipaBouHas mpaBoBas cucreMa «Koncynbrant [Tmrocy http://www.consultant.ru/.
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7.3. Ilepevyennb npodeccnoHaNbLHBIX 023 JaHHbIX

- OTKpBITHIN OaHK TECTOBBIX 3ajaHuid. https://ege.fipi.ru

Pazgen 8. Onmcanme mMaTepuaibHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOW ISt
OCYIIeCTBJIEHUS 00Pa30BaTEIbHOI0 MPOLECCA MO AUCIUIIINHE

Jns mpenopaBanust auctuiiuabl OJ[.12 «Xumus» UCHOIB3YIOTCS CIEAYIOUIUE
CIICIMAIbHBIC TIOMEIICHUSI:

VYyebHas ayauTOpus sl MPOBEJACHUS JICKIUH, MPAKTUYECKUX 3aHATUMN, TPYIIOBBIX
U UHAUBUAYAJbHBIX KOHCYJIBTAIMMA, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTAIUU:
(367008, PecriyOonuka Jlarectan, r.o. ropoj Maxaukana, BH.p-H KupoBckuii paiioH, T.
Maxaukaia, yi. I'atinapa ['apkuea, 31. 200, 1 atax, nmomemenue Ne 9, ayautopus 1.9).

[IepeueHb OCHOBHOTO 000PYIOBAHUS:

Kowmrmnekt yueObHoi mebenu.

Jlocka mesoBasl.

Habop neMoHcTpalluOHHOTO 000pYAOBaHUA: MIPOEKTOP, MEPCOHATBLHBIA KOMITBIOTEP
C JOCTynoM K cetu VHTEpHET W KOpPIOpaTMBHOW ceTH yHuBepcutera, IbC
«YuuBepcuterckas oubiamoreka ONLINE» (www.biblioclub.ru), 36C «3BbC paiim»
(Www. urait.ru), akycTudeckasi CHCTeMa, IIPUHTED.

Habop yueOHO—HarasqHbIX TOCOOUH:

KomMriiekt HarisiiHbIX MaTepuainoB (OaHHEpPHI, IJIaKaThl);

KOMIUIEKT  3JIEKTPOHHBIX  WJUIFOCTPATUBHBIX  MaTEpPUAJOB MO  JIUCIUIUIMHE
(npe3eHTaIu, BUACOPOIIUKH ).

JladopaTopusi xumuu: (367008, PecnyOnmka Jlarecran, r.0. ropoa Maxaukana,
BH.p-H KupoBckmii paiion, r. Maxaukana, yi. [aiimapa ['amkueBa, 31. 200, 1 stax,
nomernienne Ne 9, ayaurtopus 1.9).

[lepeueHs OCHOBHOTO 0OOPYIOBAHMS:

Kommnekt yueOHoi mebenu

Jlocka MesoBast

Habop nemMoHCTpalimoHHOTO 000PY1I0BaAHUS:

MPOCKTOp, TEPCOHAIBHBIM KOMIIBIOTEp C JOCTYIIoM K cetu HMHTepHeTr u
KopropaTuBHOM cetu yHuBepcutera, DbC «YHuBepcurerckas O6mbdimoreka ONLINE»
(www.biblioclub.ru), 36C «3BbC FOpaiit» (Www.urait.ru), akycrudeckasi CHCTEMa,

Habop nemoHCcTpaninoHHOTO 000pyA0OBaHUS: anmnapar JJjIs JUCTUUISIIUN BOIbI, BECHI
y4eOHbIE ¢ pa3HOBECAMH, HarpeBaTENIM JEMOHCTPAIMOHHBIC, MKad CYIIWIHHBINA, UIMTKA
AJIEKTPUYECKasi, CMUPTOBKA JabopaTopHasi, HAOOp MO IEKTPOXUMHUH JEMOHCTPAITMOHHBIMN,
anmapar Kwumma, ra3zomeTrp, BOpOHKA JEIUTENbHAs, ammapaTr Ui TOJy4YeHUs rasa,
HarpeBaTenb npooupok HIIDII, Oroperka 25 Mil., XOJMOAWIBHUK C MPSIMOW TPYOKOI,
KOMILJIEKT TPYOOK COETUHUTEIBHBIX, IIMATENH, JOKKH (apPopoBbie, HAOOP CTEKISTHHBIX
TpyOOK, IITaTHB JIAOOPATOPHBIH KOMOWHUPOBAHHBIM, IITATHB JJIs JEMOHCTPAIIMOHHBIX
OpOOUPOK, JIOKKHU JJIsi CKUTAHUs BEUIeCTB, CTynka (apdopoBasi ¢ MeCTUKOM, HaOOp
NOCYJbl JUIsl PEaKTUBOB, IITAaTHB IJisi MPOOMPOK, BOPOHKA MpOCTasi KOHycooOpa3Hasi,
pOOUPKH, KOJIOBI KOHMYECKUE, KOJIOBI MIIOCKOIOHHBIE, KOJIOBI MEpHBIE, HA0OP MOCY/AbI U
NPUHAJISKHOCTEN Il paboThl ¢ ManbiMu kosmuectBamu BemiectB (HIIM), crakan
XUMUYECKUH, Yallld KpUCTAUIM3AMOHHbIE, Yallika ¢pappopoBas BbIIapUTENIbHAS, IMITUHID
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HBMepHTCHBHBIﬁ, KOMILICKT apCOMCTPOB, KOMILJICKT J]a6opaT0pH51x TEPMOMETPOB, JIOKKA
JJIA COKUTraHUA BEIICCTB, KAaIlCJIbHUIIA, aI[COp6HI/IOHHaSI KosjoHka. Kommiekr QJICKTPOHHBIX
HWIUIIOCTPATUBHBIX MATCPUAJIOB 110 JUCIHHUIIJIMHC (HpGSGHTaL[I/II/I, BI/II[eopOJ'H/IKI/I).

[Tomemenune mist camocTosTenbHOU padoThl: (367008, Pecrrybnuka [larecran, T.0.
ropon Maxaukana, BH.p-H KupoBckuii paios, r. Maxaukana, yi. 'aiinapa ['amkuesa, 31.
200, 3 stax, nomenienue Ne 8, ayautopus 3.8).

[lepeueHs OCHOBHOTO 0OOPYIOBAHMS:

[lepcoHanbHble KOMMOBIOTEPHI C JOCTYNOM K ceTh MHTEpHET U B 3JIEKTPOHHYIO
uH(pOopMaIMOHHO-00pa3oBaTenbHyto cpeay - 10 ex.

[lepedyeHb UCTIOIB3YEMOTO TPOTPAMMHOTO OOECTICUEHUSI:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Mediaplayer

5.7-zip

Pa3jnen 9. O6pa3oBaresibHbIE TEXHOJIOTHH

NupopmanuonHo-koMMyHuKanuoHHbie TexHojoruu (MKT) — coBokynmHOCTB
METOJI0B, MPOLECCOB U NMPOTPAMMHO-TEXHUUYECKUX CPEICTB, MHTETPUPOBAHHBIX C IIENBIO
coopa, 00pabOTKH, XpaHEHMs, PaCHPOCTPAHEHUS, OTOOPAKEHUS U MCIIOJIb30BAHMS
unpopmarmun. MKT BKIOYaOT pas3idyHble MPOTpaMMHO-aNNapaTHble CpeIcTBa U
yCTpOHCTBa, GYHKIIMOHUPYIOLIME HAa 0a3€ KOMIIBIOTEPHOU TEXHUKH, a TAK’KE COBPEMEHHbIE
CpeACTBa M CHCTEMbI MH(POPMAIMOHHOTO OOMEHa, oOecreunBaroIme coop, HaKOIICHHUE,
XpaHeHue, MPoyLIMpOBaHUE U Nepeaady HHPOpMaIum».

TexHOJIOTMA NPOEKTHON JEATEILHOCTH —— JIMYHOCTHO-OPUEHTHUPOBAHHAS
TEXHOJIOTHsSI, CIOCOO OpraHu3aluy CaMOCTOSITENIbHOM JEATENbHOCTH O0ydYarommxcs,
HalpaBJICHHBIN HA pelieHre 3aJauu y4eOHoro npoekrta. To ecTh, TEXHOJOTUsl TPOCKTHOMN
NEATENIBHOCTH, B IIEPBYIO OYEPEb, OPUEHTUPOBAaHA Ha JINYHOCTb, 3aBUCHT OT €€ XapaKTepa
M HAaKOIUIEHHOTO paHHEEe OMNbITa W MPEANoJjaraeT CcamMoCTOSATEIbHYI0 paboTy Han
TEOPETUYECKUM U TBOPUYECKHUM IPOEKTOM.

TexHoJsioruss pa3sBUTHS KPUTHYECKOr0 MbIILIEHUS - METOJbl W MPUEMBI,
OpUEHTHUPOBaHHbIE Ha (HOPMHUPOBAHUE HABBIKOB MBICIUTEIBHON pabOThI (IIaHUPOBAHUE,
MPOTHO3UPOBAHUE, CaMOOLIEHKA, CaMOPETyJsilus), TpeOyoluxcs s peaau3aluu
KHU3HEACSITEIbHOCTU JH000r0 HHANBHUA.

HUrpoBble TEXHOJOrHM — COBOKYIMHOCTh Pa3HOOOpPA3HBIX METOAOB, CPEACTB U
MPUEMOB OpPraHU3allU MEeJarornueckoro mnpoiecca B GopMe pa3aNuHbIX MMeJaroruueckux
urp. Mcnonb3oBaHue UTPOBBIX TEXHOJOTHH B 00pa30BaHMU CHOCOOCTBYET PAaCIIMPEHUIO
Kpyrozopa oOy4YaroIMXCs, Pa3BUTHIO TO3HABATEIbHOM AaKTUBHOCTH, (HOPMHPOBAHUIO
pa3HOOOpa3HBIX YMEHUN U HaBBIKOB NMPAKTUYECKOM NEATENbHOCTH, a TaKKe SBISETCS
3¢ (PEKTUBHBIM CPEICTBOM MOTHUBAIIMM U CTUMYJIHUPOBAHUS OOydarOUIMXCS Ha OOydeHHe,
TaK Kak co3[aeTcsl OJlaronpuaTHasi U pafocTHas atMocdepa.

Kelic-TeXHOIOTUM — 53TO UWHTEPAKTUBHAs METOAMKa OOy4YeHHs, B KOTOPOM
oOyyJarouiecs: aHalM3UPYIOT peajbHble WM CMOJAEIMPOBAHHBIE MPOOJIEMHbIE CUTYallUH,
Ipe/cTaBlIeHHbIE B (hOpME KeICOB, AJi pa3BUTHS 3HAHUM, YMEHHM, U TUYHOCTHBIX Ka4eCTB.
CyTb KeiC-TeXHOJIOTMH 3aKJII0YAETCs B TOM, YTO 00yUaroluecs, aHaIu3upys KeNc, J0THKHBI
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BBISIBUTDH IIPOOJIEMY, MPEIJI0KUTh BApUAaHTHI PELICHUsI 1 000CHOBAThH CBOM BBIOOD.

TexHoJiorusi 00y4eHust B COTPYAHUYECTBE — 3TO METO]l 00yUeHHs, TP KOTOPOM
oOyuJaromuecsi paboTal0T BMECT€ B HEOOJBIINX IpyHmax, YToObl COBMECTHO OCBAMBATh
y4eOHBbIN MaTepHall U JOCTUTaTh OOIIUX LIEJIEH.

31



Jlucr akryanuzanuu padoueil mporpaMMbl U CIUIJINHBI
O1.12 «Xummus»

Pabouast mporpaMmMa JUCHUIUIMHBI IEPECMOTPEHA,

o0cyKJieHa U 000peHa Ha 3acelaHUl METOIMYECKON KOMUCCUUT

HpGI[CCI[aTGHB MCTOO. KOMUCCHUH

Pabouas mporpaMmMa JUCHUIUIMHBI IEPECMOTPEHA,

o0cyKJieHa U 000peHa Ha 3ace/laHul METOIMYECKON KOMUCCUUI

IIpencenarens MeTO1. KOMUCCUU

Pabouast mporpaMmMa JUCHUIUIMHBI IEPECMOTPEHA,

oOcyXIeHa 1 0100peHa Ha 3aCeaHNN METOUIECKON KOMUCCUU

[Ipotokoun ot « » 20 r. Ne
[IpoToxon OT « » 20 r. Ne
r. No

[IpoTokoit ot « » 20

IIpencenarens MeTon. KOMUCCUU
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