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CocraButesab — CaiiOynaeBa 3apema AOayn0acupoBHA, CTapIIUK Mperno aBaTesb
kadeapsl ecrecTBeHHO-Hay4dHbIX qucuurumd CITO JII'YHX.

BuyTpennmii penen3eHT - Anuena AitHa AXMeI0BHA, JOKTOP OMOJIOTHYECKUX HAYK,
npodeccop kadenpsl ecrecTBeHHO-HAYIHBIX auctuiuivH I YHX.

Buemnuit peuendeHr — Il'asumaromenoBa Manuna MaromenoBHa, KaHAUZAT
OMOJIOTHYECKUX HAyK, TOIEHT Kadeapsl obmiel u Ouosornyeckoil xumMuu JlarecTaHckoro
I'ocynapcTBeHHOTO MEaUIMHCKOTO Y HUBEPCUTETA.

Pabouas npocpamma oucyunnunwr O/.12 «Xumusay paspabomana 6 coomeemcmseuu
c mpebosanusmu GedepaibHo20 20CYOAPCMBEHH020 00PA308AMENbHOCO0 CMAHOAPMA
cpedHezo npoeccuonanvro2o oopazosanus no npogheccuu 08.01.24 Macmep cmonapHo-
NJIOMHUYHBIX, HNAPKEMHbIX U  CMEKOAbHbIX pabom, YMEEpHCOEHHO2O0  NPUKAZOM
Munucmepcmea oopazosanus u Hayku Poccutickoti @edepayuu om 28 urons 2023 2. Ne 490,
8 coomeemcmeuu ¢ npuxazom Munnpoceewenus Poccuu 24.08.2022 2., Ne 762 «0O6
ymeepocoenuu  llopsioka  opeanuzayuu U ocywjecmenenuss  00paz08amenbHoOu
oesimenlbHOCmU N0 00pa308amenbHbiM  NPOCPAMMAM CPeOHe20 NpohecCUOHATIbHO20
obpazoeanusy, 6 coomeemcmeuu ¢ npuxasom Munucmepcmea 00pazoeanusi U HAYKU
Poccuiickoti @edepayuu om 17 mas 2012 2. Ne 413 «O6 ymeepoicoenuu ¢hedepaibHo2o
20CY0apCmeeHH020 00pa308amelbHO20 CMAHOAPMa cpeoHe20 obujeco 00pa308aHUAY.

Pabouast mporpamma aucuuruinabl O/ 12 «Xumus» pasmernieHa Ha opUITUATEHOM
carite www.dgunh.ru.

CaitoynaeBa 3.A. Pabouas nporpamma aucuumiuabl OJ.12 «Xumus» s
npodeccun 08.01.24 MacTep CTOASAPHO-TIIIOTHUYHBIX, TAPKETHBIX U CTEKOJIBHBIX PadOT. —
Maxaukaina: JII'YHX, 2025. — 30 c.

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

PekoMmeH/iOBaHa K YTBEPKIEHUIO PYKOBOAMTEIEM OOpa30BaTEIbHOW IMPOTPaMMBI
CIIO — mnporpamMmbl MOATOTOBKH KBAIH(DHUIIMPOBAHHBIX PAOOYMX M CIyXKAIIUX I10
npodeccun 08.01.24 Mactep CTONSIPHO-TIIOTHUYHBIX, MAPKETHBIX W CTEKOJIBHBIX padoT,
AOGnynnaesoit 3.M.

OpnoOpena Ha 3acenanuu Kadeapbl €CTEeCTBEHHO-HAYYHbBIX NUCHMIUIMH 24 (eBpas
2025 r., mpotokosa Ne 7.


http://www.dgunh.ru/
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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 HECOPTaHWYECKUX M OPraHUYCCKUX
BCILIECTB, YPAaBHCHUSI XMUMHYCECKHX PEaAKIMi, OOBSCHATh MX CMBICJI, MHTEPIPETUPOBATH
pe3yIbTaThl XUMHYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh ~ HAaBBIKM  HPOBEACHHS  HPOCTCHINNX  XHMHYCCKUX
AKCIIEPUMEHTAJILHBIX MCCASIOBAHUM C COOJIIOICHUEM ITPaBHII 0€30MacHOTO OOpAaIeHUS C
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYA0OBAHUEM;

4) pa3BUTh YMEHHUS HaXOIUTh, aHAIM3MPOBATh M HCIOJIb30BaTh HH()OPMAIIHIO
XUMHUYECKOTO XapakTepa M3 Pa3IUYHBIX HMH(POPMAIMOHHBIX HCTOYHHKOB, BKIIFOYAs
y4eOHYI0 JTUTEpaTypy, Hay4YHbI€ 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 NOHMMAaHHE 3HAYMMOCTH JOCTHIKCHUH XUMUYECKOW HAYKH M
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

Ocoboe 3naueHne oobmeoopazopaTenbHas qucuumummaa OJ1.12 «Xumus» umeeT npu
dbopmupoBanuu u pazsutuu OK.

Koo u Ilnanupyemoie pezyibmanvi 0C60eHUA OUCUUNIUHDL
HaumeHoeanue Oowue Hucyunaunapusie
dopmupyemovix

KomnemeHuyuil

OK 01. BeiOupatp JInyHOCTHBIE pe3ynbTaThl TOKHBI | JIMCHHUIUIMHAPHBIE PE3YIIbTAThI
CIOCOOBI pelIeHHS OTpa)kaThb B YaCTH: JOJKHBI OTPAXKATh:




3a1a4
npodeccuoHanbHON
JESATCIIBHOCTH
PUMEHUTETBHO K
pa3IMYHBIM
KOHTCKCTaM.

TPYJIOBOTO BOCITUTAHUSI:
— TOTOBHOCTbH K TPY.Y,
OCO3HaHME IIEHHOCTH MacTePCTBa,
TPYAOII00HE;

— TOTOBHOCTbH K aKTUBHOM
NESATEIbHOCTH TEXHOJIOTHYECKOU U
COLIMAJIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATD,
MJIAHUPOBATH U CAMOCTOSITEIHLHO
BBITIOJTHATH TaKYIO ICSITEIIBHOCTB;
— UHTepec K pa3IuyHbIM chepam
npodeccCuoHaTbHON
NESATeTLHOCTH.

MeTtanpenMeTHbIE Pe3yIbTaThI
JTOJDKHBI OTPaXKaTh:

OBnajzieHNe YHUBEPCATbHBIMU
y4eOHBIMU TT03HABATEILHBIMU
JIeUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE
JIeUCTBUSL:

—  CaMOCTOSITEIHHO
bopMynupoBaTh U
aKTyaJlu3upoBaTh NpoodIieMy,
paccMaTpUBaTh €€ BCECTOPOHHE;
— yCTaHaBJIMBAaTh
CYLIECTBEHHBIN MPU3HAK WA
OCHOBAHMS JIJIs1 CPaBHEHUS,
KJIacCU(UKAIIUA U 000OIIICHHMS;

—  ONpPEneNsATh 1eTn
NeATEeTLHOCTH, 3a/1aBaTh
napameTphl U KPUTEPUH UX
JOCTHOKCHHSI,

—  BBIABIIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B
paccMaTpPUBAEMBIX SBJICHHSIX;

— BHOCHUTH KOPPECKTHUBHI B
NeATEILHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHWBATh PUCKH TIOCIICICTBUN
NESATeTLHOCTH.

0) 0a30BBIC UCCIICAOBATEIBLCKUE
ICUCTBUS:

— BIIQJETh HABBIKAMH Y4eOHO-
MCCIIEI0BATENIBCKON U IPOEKTHOM
JeATeTbHOCTH, HaBbIKAMU
paspenieHus npoosem;

1. cpopmupoBaHHOCTH
IPEACTABICHUMN: O
XUMHAYECKOU COCTABJIAIOLIEN
€CTECTBEHHOHAYYHOU KapTUHBI
MHUpa, POJIM XUMHUHU B O3HAHUU
SIBJICHUU NIPUPOJIBI, B
(bopMHUPOBAHNY MBIUICHUS U
KYJIbTYPbI JINYHOCTHU, €€
(byHKITMOHATBHOM
IPaMOTHOCTH, HEOOXOIUMOM
JUTSL pelIeHUs TPaKTUYECKUX
3a/1a4 ¥ KOJIOTMYECKH
000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U
MIPUPOTHOM CpEJIE;

2. BIaJieHUE CUCTEMON
XUMUYECKUX 3HAHUH, KOTOpast
BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATHUS
(XMMHUYECKHUM DJIEMEHT, aToM,
AJIEKTPOHHASI 000JI0UKa aTOMa,
S-, p-, d-3JIeKTPOHHBIC
opOWTaIu aTOMOB, HOH,
MOJIEKYJIa, BaJIECHTHOCTb,
AIEKTPOOTPULIATENBHOCT,
CTEINEHb OKUCIICHUS,
XUMUYECKasi CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIN
00bEM, YIIIEPOIHBIN CKEJET,
byHKIIMOHATBHAS TPYIINA,
pajuKai, u3oMepusi, U30MepHI,
TOMOJIOTUYECKHH P,
TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHUCJIOPOJ- U a30TCOIepIKaIIre
COeIMHEHUs, OMOJIOTHYECKHU
AKTUBHBIC BEIIECTBA
(YTJIEBOIBI, )KUPBI, OCIIKH),
MOHOMEP, MOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCAMHEHUSI, KPUCTAITMYECKas
penieTKa, TUITbI XUMUICCKUX
peakuuii (OKUCITUTETBHO-
BOCCTaHOBUTENbHbBIE, IK30-1
SHIOTEPMUYECKUE, PEaKLIUU
MOHHOTO 0OMEHa), pacTBOD,
AJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
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—  BBIABJIATH MPUIUHHO-
CJIE/ICTBEHHbIE CBSI3U U
aKTyallu3upoBaTh 3a/1auy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHUS,
HaXOJUTh apTyYMEHTHI JJIs
JI0KA3aTeNIbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh
napameTpbl U KpUTEPUH PEIICHUS;
—  aHAJIU3UPOBATH MOJYYCHHBIE B
X0JI€ peIlICHUs 3a]1a4u
pEe3yJbTaThl, KPUTUUECKHU
OIICHUBATh X JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBUSIX;

YMETh MIEPEHOCUTH 3HAHUS B
MO3HABATEIbHYIO U MPAKTUYECKYIO
00JIaCTH KU3HECATEIHHOCTH.

AJIEKTPOJIUTHYECKAS
JTUCCOLAALINS, OKUCITUTEb,
BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKOUN peaKkIuu,
XUMHUYECKOE PAaBHOBECHUE),
TEOPHUU U 3aKOHBI (TeOpus
XUMHUYECKOTO CTPOCHHUS
OpraHuYecKux Bemects A.M.
bytneposa, Teopus
BJIEKTPOJIMTUYECKOM
JTACCOLIMALINY, IEPUOJUYECKUN
3akoH J|.1. Menneneena,
3aKOH COXPAHEHUS MacCChl),
3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH A3BIK XUMUU,
(aKTOJIOTUYECKHUE CBEICHUS O
CBOMCTBAaXx, COCTaBeE,
MOJIy4YE€HUU U 0€301MacHOM
VCTIOJIb30BAaHUHU BaXKHEUIINX
HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY
U MIPAKTHYECKOMN JAESATEIbHOCTU
YEJI0BEKA;

3. chopMHPOBAHHOCTH YMEHUI
BBISIBJISITH XapaKTEPHbIE
MPU3HAKU U B3aUMOCBSI3b
W3YUYCHHBIX TTOHSATHUH,
MPUMEHSITh COOTBETCTBYIOIIINE
MOHSTHUS IPU OTTUCAHUU
CTPOEHHUS U CBOMCTB
HEOPTaHUYECKUX U
OpraHUYECKHUX BEIECTB U UX
MpeBpaIlEHU; BBISBIISATH
B3aUMOCBSI3b XUMUYECKHUX
3HAHUU C TOHSITUSIMH U
NpPEACTaBICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX
pPEAMETOB;

4. copMUPOBaAaHHOCTh YMEHUN
UCII0JIb30BaTh HAMMEHOBAHUS
XUMHUYECKUX COCTUHEHUN
MEXKTyHapOIHOTO COK03a
TEOPETUUECKOU U MPUKIIATHON
XMMWU Y TPUBUAJIbHBIC
Ha3BaHUA BAKHEUIINX
BEIIECTB (ITHIICH, alleTUIICH,
TIIAIepYH, HEeHOT,




dbopmanpaerui, ykcycHas
KHUCJIOTA, TJIMIUH, YTapHbIA
ra3, yrjaeKucIbli ra3, aMMHax,
raiieHas U3BeCTh, HeraiieHas
U3BECTh, MUThEBAS COJA U
JPYTHUX), COCTABIISITH (POPMYITBI
HEOPTaHUYECKUX U
OPTraHUYECKHX BEIIECTB,
YpaBHEHUSI XUMHAYECKUX
peakIuii, 00bSICHATh UX
CMBICIT; OATBEPKIATh
XapaKTEPHbIC XUMUYECKHUE
CBOICTBA BEILECTB
COOTBETCTBYIOLIUMU
AKCIIEPUMEHTAMU U 3aMUCIMU
YPaBHEHUN XUMUYECKUX
pEaKLIHNiL;

5. chopMHPOBAHHOCTH YMEHUN
yCTaHaBJIMBATh
MPUHAJJICKHOCTh U3YUYEHHBIX
HEOPTraHUYECKUX U
OpraHUYECKUX BEIIECTB K
ONPEICIICHHBIM KJIacCcaM U
rpynmnaM COeIUHEHH,
XapaKkTepru30BaTh UX COCTaB U
Ba)KHEHUIIIME CBOMCTBA;
ONPENEIISITh BUBI XUMUYECKUX
CBsI3ed (KOoBaJIeHTHAsl, HIOHHAs,
MeTaJlTnyecKasi, BOAOPOAHAs),
THUIBl KPUCTALTAYECKUX
pElIeTOK BEIIECTB;
KJ1acCcu(UIIMPOBATH
XUMUYECKUE PEaKIINH;

7. cOpMUPOBAHHOCTH YMEHU I
MPOBOJAUTH PACUETHI 110
XUMUYECKUM (hopmysiaM u
YPaBHEHUSIM XUMHUYECKUX
peaKiuii C UCHOJIb30BAHUEM
(U3UYCCKUX BEIMYHH,
XapaKTepU3yOIIUX BEUIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bema (HopMaJibHbIE
yCJIOBHSI) Ta30B, KOJIMUECTBA
BEIIIECTBA; UCIOJIb30BaTh
CHUCTEMHBIC XUMUYECKHUE
3HAHUS ISl IPUHATUSA
pELICHNN B KOHKPETHBIX




JKN3HCHHBIX CUTYyallusiX,
CBA3aHHBIX C BEIICCTBAMU U UX

IPUMEHEHUEM.
OK 02. JInyHoCTHBIE pe3ynbTaThl NOKHEI | JlucuuiuinHapHbIe
Hcnonp3oBaTh OTPa)KaTh B YaCTH: (mpeaMeTHBIE) pe3yabTaThl U
COBPEMEHHBIE LEHHOCTH HAYYHOT'O O3HAHUS: JOJKHBI OTPaXKaTh:

Cp€ICTBA OMCKA, — ¢(opMHPOBAHHOCTH 6. BIIaJICHHE OCHOBHBIMU
aHayu3a u MHUPOBO33pEHUS, METO/IAMH HAYYHOT'O ITO3HAHUS
UHTEPIIPETALNN COOTBETCTBYIOILIETO BEILECTB U XMMUYECKUX
uHdopMaIuu, u COBPEMEHHOMY YPOBHIO Pa3BUTHs | ABJICHUH (HAOJIIOCHHE,
uH(OpMaIMOHHbBIE HAYKHU U OOIIECTBEHHOU U3MEPEHUE, DKCIIEPUMEHT,

TEXHOJIOTHH JIJIsI
BBITIOJIHEHUS 334
npodecCuOHaAIbHON
NEeATETLHOCTH.

MPaKTHUKH, OCHOBAHHOTO Ha
JUajore KyJibTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B TOJUKYJIBTYPHOM
MUDE;

— COBEPIICHCTBOBAHUE SI3bIKOBOM
U YUTATEIIbCKOM KYJIbTYpPbI Kak
CpelICTBa B3aUMOJICHCTBUS MEKITY
JIIOJIbMU Y TIO3HAHUS MUPA.
MeTtanpenMeTHbIe Pe3yIbTaThl
JIOJIKHBI OTPaXKaTh:

OBilajieHne YHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMHU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmaIuei:

— BIIAJICTh HABBIKAMHU TMOTYUYCHUS
uH(OpMAIUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIECTBJISITh TIOUCK, aHAJIH3,
CUCTEMaTHU3AIINIO U
HHTEPIPETANIO HHHOPMATTHH
Pa3TUYHBIX BUIOB U opM
MIPEICTABJICHNUS,

— CO371aBaTh TEKCTHI B PA3TUIHBIX
dbopmartax ¢ yueToM Ha3HaYEHUS
nH(pOpMaIuu U 1eJICBOM
ayJIMTOPUH, BHIOMPAsI
ONTUMAaJbHYIO (popMy
MIPE/ICTABJICHUS M BU3YaIN3allnu;
— OIICHHUBAThH JJOCTOBEPHOCTH,
JETUTUMHOCTh UH(OpMAIIUH, €€
COOTBETCTBHE NMPABOBHIM U
MOPAJIbHO-3THYECKUM HOpMaM;
BJIAJIETh HABbIKAMU
pacro3HaBaHus U 3alUThI

MOJICJIMPOBAHUE);

7. chOpMUPOBAHHOCTH YMEHU I
MPOBOJAUTH PACUETHI 11O
XUMUYECKUM (hopmysiaM U
YpaBHEHUSM XUMHUICCKUX
PEAKLHI C UCTIOJIb30BAHUEM
(bU3UYECKUX BEJIUYHH,
XapaKTepU3YyIOLIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bema (HopMaJibHbIC
yCJIOBHUSI) Ta30B, KOJIMYECTBA
BEILIECTBA; UCIIOJIb30BaTh
CHUCTEMHbIE XUMHUYECKHUE
3HAHUS IS IPUHSATUS
pEeLIEHU B KOHKPETHBIX
KU3HCHHBIX CHUTYaIIHsX,
CBSI3aHHBIX C BEILIECTBAMU U UX
IPUMEHECHUEM;

8. chopMUPOBAHHOCTH YMEHUI
MJIAHUPOBATH U BBITIOJIHATH
XUMUYECKUN IKCTIEPUMEHT
(TIpeBpallleHus OpraHuYEeCKUX
BEILIECTB IIPU HAIPEBaHUU,
MOJIyYEHUE STUIICHA U
V3y4YE€HUE €T0 CBOUCTB,
Kaue€CTBEHHbIC PEAKIINU Ha
aJBJICTU/IBI, KpaxMal,
YKCYCHYIO KUCIIOTY;
JieHaTypais OCJIKOB MpH
HarpeBaHUU, IIBETHBIE PEAKIIUU
OEJIKOB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHA, ONPEAEISITh
cpeny BOJHBIX paCTBOPOB,
KaueCTBEHHbIE PEaKIMU Ha
cynbdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HA KATUOH




nHpopmaru, nHOOPMAIIMOHHON
0€30MacCHOCTH JTMYHOCTH.

aMMOHUSL; pelIaTh
AKCIIEPUMEHTAJIbHBIC 33/1a4UH
o TemaM "Metamisl" u
"HemeTamnsl") B COOTBETCTBUU
C TIpaBWJIAMH TEXHUKH
0e30macHOCTH MpU OOpaICHUH
C BEIIECTBAMU U
71a60paTOPHBIM
000opyI0BaHUEM;
MPEICTaBIIATh PE3yIbTaThl
XUMHUYECKOTO HKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHHM
COOTBETCTBYIOIINX PEAKIUN U
dbopMyIMpOBaTh BHIBOJIBI HA
OCHOBE ITHUX PE3yJIbTaTOB;

9. chopMHPOBAHHOCTH YMEHUS
aHATM3UPOBATH XUMUYECKYIO
UH(pOpMAIHUIO, TOIYyYAEMYIO U3
Pa3HBIX HCTOYHUKOB (CPE/ICTB
MaccoBOil HH(POPMALIMH, CETh
HNuTepHeT u npyrue).

OK 04. Db dextuBHO
B3aUMOJICCTBOBATH
u paboTaTh B
KOJUICKTUBE U
KOMaH/1e

JInyHOCTHBIE pe3yNbTaThl 1OKHBI
OTPa)KaTh B YaCTH:
IPaXKIAHCKOTO BOCIIUTAHUS:

— TOTOBHOCTH BECTHU
COBMECTHYIO JAEATEIBHOCTH B
MHTEPECAX TPAXKIAHCKOTO
00IIIeCTBA;

— YMEHHUE B3aUMO/JICHCTBOBATH C
COIIMAJIbHBIMU UHCTUTYTaMU B
COOTBETCTBHUH C UX (QYHKIUSIMH U
Ha3HAYEHUEM.

MeranpenMeTHbIe pe3yJIbTaThl
JIOJKHBI OTPAXKaTh:

OBnazieHre YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMecTHas JIeITeIbHOCTh:

— TIOHMMAaTh U UCMOJIb30BATh
MPEUMYIIECTBA KOMAHIHOU U
WHIUBUy AIbHON PaOOTHI;

— TIPUHUMATBH L€ COBMECTHOU
JEeSITETbHOCTH, OPraHU30BbIBATh U
KOOPJIUHUPOBATH JICHCTBUS T10 €€
JIOCTHXKEHUIO: COCTABJIATH TJIaH
JIEUCTBUI, paClIpEAEIATh POJIU C
Y4E€TOM MHEHHUI YYaCTHUKOB

JlucruninHapHbIe
(mpeaMeTHBIE) pe3ybTaThl U
JIOJKHBI OTPaKaTh:

8. chopMHUPOBAHHOCTh YMEHUM
TUTAHUPOBATH U BHITIOJHATH
XUMUYCCKUN IKCIIEPUMEHT
(peBpaleHuss OpraHUuICCKUX
BEIIECTB MTPU HArPEBaHUH,
MOJTy9YCHHE dTUJICHA U
M3y4YE€HUE €r0 CBOMCTB,
KauyeCTBEHHBIC PEAKITNU Ha
aJbJICTU/IBI, KpaxMal,
YKCYCHYIO KHCIIOTY;
JieHATypalys 0eIKOB PH
HarpeBaHWM, [IBETHBIC PEAKIIUU
OCIIKOB; MPOBOJIUTH PEAKITUU
MOHHOTO OOMEHA, OTIPECIISITh
Cpeny BOJHBIX PACTBOPOB,
KauyeCTBCHHBIC PEAKIINU Ha
cynbdar-, kKapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KATHOH
aMMOHUSL; pelIaTh
AKCIIEPUMEHTAJIbHBIE 3a]]a4H
o temaM "Mertauibl" u
"HemeTamnbl") B COOTBETCTBUU
C IPaBWJIAMH TEXHUKH
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00CyX1aTh pe3yiabTaThl
COBMECTHOU pabOTHI.

OBnajieHre YHUBEPCATbHBIMU
PETYJISTUBHBIMU ICHCTBUSMH:

T') IPUHSITUE Ce0sl U JPYTUX
JOJIEN:

— TPUHUMATH MOTHUBBI U
apryMEHTBI IPYTUX JIt0JIeH Mpu
aHaJIM3e pe3yJIbTaToB
NeSATEIbHOCTH;

— TpU3HABaTh CBOE MPABO U
MpaBoO JIPYTHUX JIFOJACH Ha OMIHOKHY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh
MUP C ITO3HUINH IPYTOTO
YeJI0BEeKa.

0€30I1acCHOCTH MPU 0OpaIICHUU
C BEILIECTBAMU U
1a00paTOPHBIM
000pyI0BaHUEM,;
IPECTABISITh PE3YIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA B
(dbopMme 3amucu ypaBHEHHIA
COOTBETCTBYIOIINUX PEAKIIUN U
(dbopMyIHpOBaTh BEIBOJIBI HA
OCHOBE ITHUX PE3yJIbTaTOB.

OK 07.
CopelicTBOBaTh
COXPaHEHUIO
OKpY>Kalolllel Cpebl,
pecypcocOepeKeHuIo,
MPUMEHSITh 3HAHUS
00 U3MEHEHUU
KJIUMaTa, TPUHITUTIBI
OEpEKIIUBOTO
MPOU3BO/ICTBA,

3¢ pexTuBHO
JIEUCTBOBAThH B
Ype3BbIYANHbBIX
CUTYaIHIX

JIM4HOCTHBIE pe3yJIbTaThl TOJKHBI
OTpa)kaThb B YACTH:
HKOJIOTUYECKOTO BOCIIUTAHUS:

— c(opMupOBaHHOCTH
JKOJIOTUYECKOM KYJIBTYPBI,
MOHUMAaHUE BIUSHUS COIIUAIBHO-
DKOHOMHYECKHUX IIPOLIECCOB Ha
COCTOSIHUE IIPUPOTHOM U
COLIMAJILHOM CPeNbl, OCO3HAHHE
rJI00aJIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEeM;

— IUJIJAHUPOBAHUE U
OCYIIECTBIICHUE JICHCTBUN B
OKPY’KaroIIEH Cpeie Ha OCHOBE
3HAHUS LEJIed yCTOMYUBOTO
Pa3BUTHS YETIOBEUYECTBA,;

— AaKTUBHOE HEMpHUsITHE
JEUCTBUM, IPUHOCSIIUX BpEI
OKPY’KaIOIIEH CpeE;

— yYMEHHE ITPOTHO3UPOBATh
HEOJIaronpusITHBIE SKOJIOTHYECKHUE
MOCJIEICTBUSI PEANPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPALLATH UX.
MeTtanpenMeTHbIE Pe3yJIbTAThI
JIOJKHBI OTPaXkaTh:

OBiajieHNEe YHUBEPCAIbHBIMU
y4€OHBIMU [T03HABATEIIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ mHpOpPMAITHEA:
WCIIOJIb30BaTh CPEACTBA
UH(POPMAILIMOHHBIX U
KOMMYHUKALIMOHHBIX TEXHOJIOTHI

JlucruninHapHbie
(mpeaMeTHBIE) pe3yIbTaThl U
JIOJKHBI OTPaXKaTh:

1. chopmMupoBaHHOCTD
IIPE/ICTaBIICHUIA: O
XUMHUYECKOMN COCTaBIIAIONICH
€CTECTBEHHOHAYYHOU KapTUHBI
MUpa, POJIM XUMUH B TTIO3HAHUN
SIBJIEHUU NIPUPOJIBI, B
(hOpMHPOBAHUN MBITIICHUS U
KYJbTYPbI TIUIHOCTH, €€
(yHKUIHOHATBHOM
IPaMOTHOCTH, HEOOXO MO
JUTSL pEeIIeHUsT TPaAKTUYECKUX
3a/1a4 ¥ DKOJIOTHUECKH
000CHOBaHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CpEJIE;

10. chopMHupOBaHHOCTH
YMEHUM COOJII0/1aTh MpaBuia
HKOJIOTHYECKU
1esecoo0pa3HOro MOBEICHUS B
OBITY U TPYIOBOM
NEATETHLHOCTH B LEIISIX
COXPaHEHUs CBOETO 370POBbsI
Y OKPY’KArOLIEeW NPUPOTHOU
Cpenbl; yYUTHIBATH OMACHOCTh
BO3JECHUCTBUS HA )KUBbBIC
OpraHU3MBbI OTIPEICTICHHBIX
BEIIECTB, TOHUMAs CMBICIT
IIOKAa3aTess MPeaeIbHON
JOTYCTUMOM KOHIIEHTpAIUH.
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B PEIICHUN KOTHUTUBHBIX,
KOMMYHHKATUBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C
co0moieHreM TpeOoBaHHIA
SPrOHOMUKH, TEXHUKH
0e301acHOCTH, TUTHUCHBI,
pecypcocOepereHus, TPaBOBbIX U
THYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 6€301aCHOCTH.

[To muctummae O/1.12 «XuMus» NpeaycMOTPEHO BBINOJHEHHE O00YYarOIUMUCS
UHAMBUYAIBHOTO MPOEKTA, MPEACTABIIAIONIEro co00i 0coOyio GopMy OpraHU3AIMH €0
nesTebHOCTU. VIHAMBUAYaTbHBIN MPOEKT BBITOJIHAECTCS 00YyYarolIMMCsl CaMOCTOSITEHHO
I0/1 PyKOBOJICTBOM IIPENO/IaBaTelIs 110 BEIOPAHHOM TeMe.

Pe3ynbTaThl BRIMOJHEHUS! HHIUBUAYATBHOTO MPOEKTA JOJKHBI OTPaXKaTh:

v" chOPMHUPOBAHHOCTH HABBIKOB KOMMYHHKATHBHOM, y4eOHO-HCCIIEN0BATEIBCKOM
NEATEeIbHOCTH, KPUTUYECKOTO MBIIIJICHNUS;

v' €IocoGHOCTh K WHHOBAIMOHHOM, aQHAJINTUYECKOM, TBOPYECKOM,
MHTEJUIEKTYAJIbHOM JAESITENbHOCTH;

v' c(OPMHPOBAHHOCTH  HABBLIKOB  IMPOEKTHOM  JEATEILHOCTH, a  TaKKe
CaMOCTOSITENIbHOTO TPUMEHEHUS] MPUOOPETEHHBIX 3HAHUM M CIOCOOOB JCUCTBUM MpHU
pELIEHNUN Pa3IMYHbIX 3a]1a4, UCIIOJIb3Ys 3HAHUS TUCIUIUINHBIL,

v CIOCOOHOCTH TOCTAHOBKHU IEIH M (POPMYJIMPOBAHKS TUIIOTE3bI MCCIIEI0BAHMS,
IUTAaHUPOBAaHUS PpalbOThl, OTOOpa U HMHTEPIPETAIMU HEeoOXoAuMoW HHGPOPMAIIHH,
CTPYKTYPUPOBAHMS apryMEHTAIlMU PEe3yJIbTaTOB HMCCIIEIOBAaHUS HAa OCHOBE COOpaHHBIX
JTAHHBIX, IPE3EHTALIMK PE3YyJIbTaTOB.

NuauBuayanbHbId TPOEKT BBIMOJNHSETCS oOydaromuMcess Ha | Kypce B paMmkax
y4eOHOIO0 BpPEMEHH, CIHEUUATIbHO OTBEJECHHOIO Yy4Ye€OHBIM IUIAHOM, M JIOJDKEH OBITh
MIPE/ICTABIIEH B BUJI€ 3aBEPIICHHOT0 YYE€OHOTr0 HCCIEA0BaHUS.

1.3. IlepeyeHb KOMIIETEHLHH € YKa3aHHEM 3JTANoB HX (POPMHPOBAHUS B
npoiuecce 0CBOCHHUS IV CHUILIHHBI

Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 1. Teopemuueckue ochoevl xumuu
enyuu | Tema 1.1. OCHOBHBIE XUMHYECKHE Tema 1.2. [leppoandeckuit 3aKOH U
TIOHATHS ¥ 3aKOHBI, CTPOCHUE [Teprnoanueckas cucTeMa XUMHYECKUX

aTOMOB XUMHYECKHUX DJIEMEHTOB aneMmeHTOB .M. MenaeneeBa, ux CBS3b C
COBPEMEHHOW TEOPHUEN CTPOEHHS AaTOMOB

OK 01 + +
OK 02 - +
OK 04 - -
OK 07 - -
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pa3zoen 1. Teopemuueckue 0cHo8bl Xumuu
eHyuu Tema 1.3. CTpoeHue BelecTBa ‘ Tewma 1.4. Knaccudukanus,
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" IIpupoaa XUMHYECKOM CBSI3U. N HOMCHKJIaTypa HCOPraHNM4ICCKUX

Mmuoroo0pasue BenecTn BEILIECTB
OK 01 + +
OK 02 - +
OK 04 - -
OK 07 - -
Koo Omanst popmuposanus KomnemeHyui
Komnem Pazoen 1. Teopemuueckue ocHogvl Xumuu
eHyuu Tema 1.5. Tunsl XUMHUYECKUX PEAKIIUMA Tema 1.6. CKOPOCTh XMMUYECKHUX
peakurii. XUMUYECKOE PABHOBECHE
OK 01 + +
OK 02 - +
OK 04 - -
OK 07 - -
Koo Imanovt hopmuposanus KomnemeHyuil
Komnem Pazoen 1. Teopemuueckue 0CHOBbL Xumuu
CHUUU Tema 1.7. PacTBOpBI, TEOpUS KoutposnbHas pabora 1.
ANEKTPOJUTUUECKON JUCCOUALINY U CrpoeHue BeniecTBa U XUMHUYECKUE
MOHHBINA 00MEH peakuuu (1o pazzueny 1)
OK 01 + +
OK 02 - +
OK 04 - +
OK 07 - +
Koo Imanwvl hopmuposanus KomnemeHyul
Komnem Pazoen 2. Heopzanuueckaa xumus
eHyuu Tema 2.1. Tema 2.2. KontponsHas paboTa 2.
DU3NKO-XUMHYIECKHE Nnentudukarnus CBoiicTBa
CBOMCTBA HEOPTaHUYECKUX HEOPTaHUYECKUX
HEOPTaHMYECKUX BEIICCTB BEIIIECTB BelecTB (1o pazzaeny 2)
OK 01 + + +
OK 02 + + +
OK 04 + + +
OK 07 - = =
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 3. Teopemuueckue 0CHOGbI OPZAHUYECKOU XUMUU
enyuu | Tewma 3.1. Knaccudukarms, CTpoeHHE ¥ HOMEHKJIATYpa OPraHNYECKUX BEIICCTB
OK 01 +
OK 02 -
OK 04 -
OK 07 -

Imanwl hopmuposanus KomnemeHyui
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Koo

Pazoen 4. Yeneeo0opoowt

Komnem Tema 4.1. YrneBogoposl 1 UX Tema 4.2. DU3NKO-XUMHUYECKUE
eHyuu MPUPOJIHBIC UCTOYHUKHI CBOMCTBA YTJI€BOJIOPOJIOB
OK 01 + +
OK 02 + -
OK 04 + -
OK 07 - -
Koo Imanst popmuposanus KomnemeHyui
Komnem Pa3zoen 5. Kucnopooocooepicauiue opzanuueckue cOeOUHEHU
eHuuu Tema 5.1. Criuptel. @enon Tema 5.2. Anpaerunsl.
KapOoHoBBIE€ KMCITOTHI.
Crnosxxnble 2bupsb
OK 01 + +
OK 02 - +
OK 04 - +
OK 07 + -
Koo Imanwvl hopmuposanus KomnemeHyul
Komnem Pazoen 5. Kucnopooocooepicaujue opeanuueckue coeOuHeHus
eHyuu Tema 5.3. YraeBojsl Tema 5.4. ®U3UKO-XUMUYECKUE
CBOMCTBA KHCJIOPOJA0COAEPKAIIINX
OPTraHUYECKUX COCMHEHUN
OK 01 + +
OK 02 + +
OK 04 + +
OK 07 - -
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoden 6. A3omcodepircaugue opeanuuecKue cOeOUHeHus
eHyuu Tema 6.1. AMuHBI. AMUHOKHCIIOTHI. benkn.
OK 01
OK 02
OK 04
OK 07
Koo Imanwvl hopmuposanus KomnemeHyu
Komnem Pazoen 7. Boicokomonexkyaapuvie coeOuHeHus
eHyuu Tewma 7.1. Ilmactmaccel. Kayuyku. KonTponbhas padora 3.
Bonokna CrtpykTypa u cBOWCTBa
OpraHMYeCKUX BEILIECTB
(o pasaenam 3-7)
OK 01 + +
OK 02 + +
OK 04 + +
OK 07 - -

13




Koo Imanwl hopmuposanus KomnemeHyui

Komnem Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue
eHuuu (cooeporicanue npuKkiadHo2o mooyJis)

Pa3znes 8. Xumus B ObITY M IPOU3BOJICTBEHHOI 1€ATEJILHOCTH YeJI0BEKA

Tema 8.1. Xumuyeckue TEXHOJOTHH B TTIOBCEIHEBHOM U ITPodecCroHaTbHON
JEATEIbHOCTH YEJIOBEKA

OK 01 "
OK 02 ;
OK 04 +
OK 07 +

Pazges 2. MecTo AMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOTrPaMMbl

O6meobOpazoBarensHas aucuuruinHa OJ1.12 «Xumus» sBiagercs o0s3aTelbHON
4acThIO0 00I1e00pa30BaTENBHOIO UKIA 00pa30BaTENbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO mo mpodeccun 08.01.24 Mactep CTONSPHO-IJIOTHUYHBIX, MAPKETHBIX WU
CTEKOJIBbHBIX palOT.

Xumus - HayKa, U3y4arolas BEeIeCcTBa, TAKXKE UX COCTAB U CTPOEHHE, UX CBOMCTBA,
3aBUCSIIKNE OT COCTAaBA U CTPOEHUS, UX MPEBPAIICHUS, BEAYIINE K N3MEHEHUIO COCTaBa —
XUMHYECKUE PEAKIUH, & TAKKE 3aKOHBI U 3aKOHOMEPHOCTH, KOTOPBIM 3TH MPEBPAILICHUS
NOJAYMHSIOTCS, BHOCUT 3HAYUTEIbHBIA BKJIaJ O MECTE€ M 3HAYECHUM XHMHHU B CHCTEME
€CTECTBEHHBIX HayK U €€ Poju B 00€CleUeHNH YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA: B
penieHnn TpoOJIeM 3KOJOTUYECKOM, HDHEPreTHYSCKOW M IHIINCBOM OE€30MacHOCTH, B
pPa3BUTUM MEJULIMHBI, CO3JAHWM HOBBIX MAaTE€pPUANIOB, HOBBIX HCTOYHHKOB JHEPTHH, B
o0ecreyeHnn paMoHaIbHOIO MPUPOIOIOIb30BaHus, B (POPMUPOBAHUN MUPOBO33PEHUS U
oO1el KyJIbTyphl YEJIOBEKA.

O6mieoOpazoBarenvHass  auctumimHa  OJ[.12  «Xumus»  oOecrneunBaer
dopMHpOBaHHE O XUMHUYECKMX TNpoLEccax U SABJICHUSIX OKpyKarouled cpeabl ¢
COOJIIOJIEHUEM TMPABUJT HKOJOTHYECKU LENEeCO00Pa3HOro MOBEAEHUS B LIENAX COXPAHEHUs
CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOTHON CPEAbI, PA3BUTUH KIIFOUEBBIX KOMIIETEHIIUH,
HEOOXOMUMBIX JIJIT  YCBOGHHSI 00pa3oBaTeNbHOM MporpamMmbl, (HopMUpoOBaHHS Y
oOy4Jaroruxcst mpoheCCHOHATBHBIX KOMIIETEHITUH.

B meroanueckoM mnane aucuuiuiHa OJ.12 «Xumusi» onupaeTcss Ha 3HAHUA,
MOJIyYeHHBIC TPU U3YUYEHUHU MIKOJIHHOTO Kypca XMMHH OCHOBHOTO OOIIET0 0Opa3oBaHMUS,
B3aMMOCBSI3aHA C NUCIHUIUIMHAMK 001eoopazoBarenbHoro mukia kak: O/, 11 «Puzukay,
OH.13 «buonorus», OJ1.05 «I'eorpadus», O.10 «OcHOBBI 0€30MACHOCTH W 3allHUTA
Ponunb».

Paznen 3. O0beM AUCHUILIMHBI € YKa3aHHEM KOJMYECTBA aKaJAeMHMYECKHX
YacoB, BbIACJEHHbIX HA KOHTAKTHYI0 padoTy 00y4armommxcsi ¢ nmpemnogasaresiem (1o
BHJIaM Y4eOHBIX 3aHSITHII), HA CAMOCTOSTEJIbHYI padoTy olOy4yawummuxcs u Gopmy
NMPOMEKYTOYHOM aTTeCTANNHU

O0beM JUCIHHUIIIMHBI B aKaACMHUYCCKHUX YaCaX COCTABIIACT .........ccoviiiiiiinnennns — 78 yacosB
KomnuectBo AKaIEMHNYCCKHUX YaCOB, BBIACIICHHBIX HA
KOHTAaKTHYIO pa60Ty O6y‘IaIOHII/IXC}I C I€Aarorut4y€CKumM
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pabOTHUKOM (I10 BUJIaM YUEOHBIX 3aHSATHI ), COCTABIISIET

................................. — 78 u.

IR0 0% (o) (S (=) (9 117 1 ; SR —39y.
TIPAKTAYUCCKIE BAHITHS .. ovveenteenteenneeneenneeenneenseenneenneeanneenannes —29 u.
nabopaTOpPHBIE 3aHATHS

dopma npomMeKyTouHOM aTTectanun: guddepernupoBanubiii 3auet (2 cemectp)
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Paznen 4. Copep:kanve MUCHUILIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM C YKa3aHHEM OTBEJAEHHOI0 Ha HHUX KOJHYeCTBa
aKaJeMHU4YeCKMX YaCOB U BU/I0OB YUeOHBbIX 3aHATHIA

No Tema oucyunaunst Cooepircanue yueonozo mamepuana Bcezo B m.u.: Dopmbl meKyuiezo KOHmpons
n/n (ocHoeHOe u npogeccuoHanbHO-OpUEHMUPOBAHHOE) akademu | jek- | cemu- |npakmu-| Ja6o- KoH- | camoc- ycnegaemocmu
YUeCKUX | yuu | Hapwvl | ueckue | pamop- | cyib- | moame-
uacoe 3auAmMuUA| Hble |mayuu| JabHAA
3aHAmuUA paboma
Pa3nen 1. TeopeTHuyeckue 0CHOBbI XMMHHU 32 16 12 4
1. Tema 1.1. Ocnosnoe codeparcanue 4 4 WHauBuayanbHBIA yCTHRIN
OcHoBHEIE CoBpeMeHHasE Mozenb CTpoeHHs aToMa. CHMBONHYECKHN (MMCBMEHHBIH)
XAMUYECKHUE SI3BIK  XUMHUU. XUMHUYECKHH dJeMEeHT. DJIEeKTPOHHAas Ompoc;
MIOHATHUS U 3aKOHBI, KoH(Qurypanust aroma. Knaccudukanus XUMHYECKHX Tectuposanue;
CTpOEHHE aTOMOB 3neMeHTOB (s-, P, d-37eMeHTbl). BaneHTHbIE 3JIEKTPOHbI. BrinonHnenue npakTUYECKOM
XUMHUYECKHUX BaneHTHOCTh. DNEKTpOHHAs NMPHUPOJAa XUMHUECKOH CBS3H. paboTsL.
3JIEMEHTOB DNEeKTPOOTPULIATENILHOCTh.  BHUABI  XUMUYECKOW  CBSI3U
(xoBaneHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs) H
cnoco0BI ee 00pa3oBaHusl.
Ipaxmuyeckue 3ansimus 2 2
Nel. «OcHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XUMHUHU U
pacyeThl 10 YpaBHEHUSIM XUMUYECKUX PEAKLIUI.
OTHOcUTENbHBIE AaTOMHAasE M MOJIEKYJSpHasT MAaccChl.
Moumnspnas macca. KonuuectBo BemectBa. MaccoBast 10715
BemiecTBa. 3akoH ABoranpo. MoIsipHEII 00BEM Ta30B.
OTHOCHTENbHAS IUNIOTHOCTD r'a30B. PacyeTs! o ypaBHEHHAM
XUMHMYECKHX PEaKIMi C MCIOIb30BaHHEM MAacCOBOW JOJIH
BellecTBa, oObeMa (HOpManbHBIE YCIOBHS) TIa3oB,
KOJINYECTBA BELIECTRA.
2. Tema 1.2. Ipaxmuueckue sansimus 2 2
Ilepnoguueckuii Ne2. «M3yueHne MepHOAMYECKHX 3aKOHOMEPHOCTEH M HX BrinosiHeHuE NpakTUYECKOU
3aKOH U B3aMMOCBSI3H CO CTPOCHHUEM aTOMOBY. paboTsL.
INepnonndeckas Ilepnonuueckas cucremMa XUMHYECKMX dieMeHToB JI.I.
cucrema Menneneea.  CBsi3b  NEPUOJUYECKOTO  3aKOHA |
XUMHUUYECKHX [lepronndeckoii CHCTEMBI XHMHUYSCKHX DIIEMEHTOB C

snemenToB Jl. U.
Menneneena, ux
CBSI3b C
COBpPEMEHHOM
TEOpUEH CTPOECHUS
aTOMOB

COBPEMEHHOH TeopHeil CTpoeHus] aTOMOB. 3aKOHOMEPHOCTHU
W3MEHECHHUS CBOMCTB XMMHYECKHX JJIEMEHTOB, 00pa3yeMbIX
VIMH IIPOCTBIX U CJIOKHBIX BEIIECTB M0 IPyIIIaM U IEpPUOIaM
Ilepnonndeckoii cucTeMpl. 3HaUeHHE MEPUOTUIECKOTO
3aKOHA M CHCTEMBl XUMHYeCKHX djemenToB JI.U.
MeHzeneeBa B pa3BUTUU HAYKH.

YcraHoBlIeHHE  CBSI3M  MEXIY  CTPOEGHHEM  aTOMOB
XMMHYECKUX 3JIEMEHTOB U MEPUOJAMYECKUM H3MEHEHUEM
CBOMCTB XHMHYCCKHMX DJIEMEHTOB M HX COCIUHCHHH B
COOTBETCTBUU C MOJOXKeHUeM [lepruoauueckoil CUCTEMBI.
PewmieHue npakTHUKO-OPUEHTUPOBAHHBIX  TEOPETUUYECKUX

3az[aH1/1171 Ha XapaKTCpu3alrio XUMHYCCKHUX DJICMCHTOB
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«Meramnueckue / HEMETaJJINYECKHUE CBoOIicTBa
XMMHYECKHUX JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM
CTPOEHUEM U TMOJIOKEHHEM B IEPUOIUYECKON cHUCTEME
xumudeckux anemeHnToB J[.M. MeHnneneeBay.

Tema 1.3. Ocnosnoe codeporcanue
CtpoeHue BeliecTBa CtpoeHue  BelllecTBa. XuMuyeckasi  CBS3b. Bungpr MunuBuayaneHeIi yCTHBIA
U TIpupoJa XMMHUYECKOH CBsI3H (KOBaJICHTHAs HEMOJApHAs U MOJSpHasi, (MMCHMEHHBIH)
XMMHYECKOH CBA3M. WOHHAas, MeTaJmndeckas). MexaHu3Mbpl 00pa3oBaHUS oIpoc;
Mmuoroobpasue KOBJICHTHON XUMHYECKOU CBs3W (OOMEHHBIH M JOHOPHO- TectupoBanue;
BELIECTB. aKIenTopHbIA).  Bomopomnas  cBs3p.  BasleHTHOCTS. BeInonneHnue npakTH4ecKon
OnexTpooTpunarenbHocTs. CreneHp OKUcHeHHuA. VIoHBI: paboTHL.
KaTHOHBI U aHHOHBI.
Ilpaxkmuueckue 3anamusi
Ne3. «Crpoenne BemecTBa U IPUPOIa XUMHUIECKOH CBSAZM.
JleMoHCTpanust MozeNnel  KpHCTaJUIMYECKHX  PEIIEeTOK:
MOHHOH (Xynopun HaTpus), aroMHOM (rpaduTr W anMas),
MOJICKYJISIpHOHN (YTJIEKUCHBIN Ta3, HWOJ), MEeTATNYecKOn
(HaTpuii, Maraui, Meas). PeleHne npakTU4ecKux 3aJaHui
Ha  COCTaBJEHHE DJEKTPOHHO-rpapuyeckux  (GopMyi
JIEMEHTOB 1—4 nepHroioB.
Tema 1.4. Ocnosnoe codepocanue
Knaccupuxanys, Kraccudukauus Heopranmyeckux BeriectB. HomeHnknarypa WNupuBuayanbHbld yCTHBII
¥ HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB (OKCHIBI, THAPOKCU/IBI, KUCIOTHI, (McHMEHHBIH)
HEOpPraHMYECKNX conn). BemecTBa MONEKyNIApHOTO M HEMOJIEKYISIPHOTO 0Ipoc;
BEILIECTB CTPOCHHSI. ArperarHble COCTOSIHUS BEIIECTBA. TectupoBanue;

Kpucrammnueckne u  amopdHble  BellecTBa.  3aKOH
MOCTOSIHCTBA COCTaBa BelecTBa. THUIBI KPUCTAJUTUYECKHUX
penieTok (aromHast, MOJICKYJISIpHAs, HOHHAs,
MeTaJinieckasi). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON pEHIETKY.

Hpaxmuttecxue S3AHAMUA

Ne4. «HoMeHkaTypa HEOPraHUYEeCKUX BEIIECTBY.

Pemienne mpakTHUECKWX 3aJaHUN MO KJIACCU(UKAIINH,
HOMEHKJIATYpPE ¥ XUMHYECKUM (DOpMYJIaM HEOPraHUYEeCKHUX
BEIIECTB PA3JIMYHBIX KIAccOB (YrapHBIH Ta3, YIIEKHUCIBINA
ra3, aMMHaK, TalleHas W3BECTb, HeTralleHas W3BECTh,
MUTBEBas Ccola W JIPYTMX): Ha3BaHWSA BEIIECTB IO
MEXIyHapOAHON (MIOITAK) U TPUBUAIBHON
HOMEHKJIATYpe W COCTaBJICHHE (OPMYIBI XUMHUYECKUX
BEIIECTB, ONpeAeIeHNe NPHUHAUIEKHOCTH K Kinaccy. [Touck
HHPOpPMALIMU 10 Ha3BaHUSIM, UACHTUPUKATOPAM,
CTPYKTYPHBIM dbopmymam. Ananuz XUMHYECKOMN
HHGOPMALINH, TTIOJTy9aeMOH U3 Pa3HBIX HCTOYHHUKOB (CPECTB
MaccoBoi uHpopMaluy, cetb IHTepHET U IpyTHe).

BrinonHenue npakTuyeckou
paboTsL.
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Tema 1.5.
Tunsl XUMHUYECKHUX
peakuuii

OcHosnoe codepocanue

IIpenmer Heopranwdveckoit xumun. Kiaccudukarius
HEOpraHU4YecKux BelecTB. [IpocThie U ClI0oXKHBIE BEIIECTBA.
OCHOBHBIE ~ KJIACChl  CJIOKHBIX  BEIIECTB  (OKCHJBI,
THJIPOKCHUJIBI, KHCJIOTBHI, COJIH). B3aumMocss3b
HEOPraHWYEeCKHX  BEIIEeCTB.  ATperaTHble  COCTOSIHMS
BerecTBa. Kpucramnmmaeckue u amopHBIE BeniecTBa. THITBI
KPUCTAJUTMYECKUX ~PEMICTOK (aTOMHAs, MOJIEKYJISIpHas,
WOHHAs, MeTaJuInYecKas). 3aBHCHMOCTh  (PH3MUECKUX
CBOICTB BEIIECTBA OT TUIA KPUCTAIIIMUECKOM PELIETKH.
3aBUCHMOCTh XMMHYECKOH AaKTHBHOCTH BEIIECTB OT BHIA
XUMHUYECKOU CBSI3M W THUINA KPUCTAJUIMUECKOH pEIIETKH.
[IpuunHBI MHOrOOOpa3Mst BEIECTB.

NuauBuayanbHbIA yCTHBII
(MMCBMEHHBI)

0Tpoc;

Tectuposanue.

Tema 1.6.

CKOpOCTb XMMHUECKHUX
peakiuii. Xumuyeckoe
paBHOBECHE

Ocnosnoe codeporcanue

CKOpOCTh peakIuM, €€ 3aBUCHUMOCTb OT pa3IM4YHbIX
(axTopoB: MIPUPOJIBI pearupyromumx BEIIIECTB,
KOHIIGHTPAIMN PEarupyloluX BEIIEeCTB, TEMIIEPaTyphl U
TUIOLIAI PEaKMOHHOM MOBepXHOCTH. TeroBbie 3 dhexTs
XMMUYECKHUX PeaKIfii: 9K30- U 3HJO0TEPMUYECKHE PEaKLIUH.
OO6paTtumsble peaknuu. XUMU4ecKkoe paBHOBecHe. DaKToOpsI,
BIMSIOIME HAa COCTOSHHE XHUMHYECKOTO pPaBHOBECHS
(KOHIIEHTpanusi pPeareHTOB WM TPOAYKTOB pPEaKIHH,
JaBieHue, temneparypa). [Ipunmwn Jle IllaTense.

Hpa;cmuuecxue S3AHAMUA

Ne5. «BnusHWE pa3nAYHBEIX (AKTOPOB Ha CKOPOCTH
XUMHYECKON pEaKIm».

Pemenne npakTuKo-OpUEHTHPOBAHHBIX 3a1aHUI HA aHAIIN3
(hakTOpOB,  BIAMSIOIIMX HAa  HM3MEHEHHE  CKOPOCTH
XUMHYECKOH peakiyu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOIT
peakmMyd OT TPHCYTCTBUS KaTalu3aTopa Ha IpUMepe
pas3NokKEHUs] MEPOKCUA BOAOPOJA C MOMOILIBIO AUOKCHAA
Maprasua u KaTaJya3bl. Pemenne MPaKTHUKO-
OpPHEHTHPOBAHHBIX 33JaHUI Ha IpUMEHeHue npuHIuna Jle-
IMaTenpe 111 HAXO0XKIACHHWS HANPABICHUS CMELICHHUS
paBHOBECHSI XMMHYECKOW pEakuMu M aHaiu3 (aKTopoB,
BIMSIIOIUX Ha CMEIEHHEe XMMHUYECKOTO pPAaBHOBECHSL.

MunuBuayanbHbIi yCTHBINA
(MMCBMEHHBIH)

0IIpOC;

Tectuposanue;
BeinonHeHne npakTu4eckou
paboThL.

Tema 1.7.
PactBopsl, Teopus
SJIEKTPOIUTUYECKON
JIMCCOLIHAIINU 1
HOHHBIA 00MEH

OcHosnoe codepocanue

PacTBOpEI. Bunsl pacTBOpoB o COJICPKAHUIO
pacTBopeHHOro BemlecTBa. PactBopuMocth. [loHsTHE O
JUICTIEPCHBIX ~ cHcTeMaX. VICTHHHBIE ©  KOJUIOWIHEBIC
pacTBOpbl. MaccoBast 10Jis BemecTsa B pactBope. [1oHsATHE
o BOZOPOTHOM roKasarese (pH) pacTBopa.
OnexTponutnueckas auccornuanus. CuibHbIE W Clladble
AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI. Peakiiny HOHHOTO 0OMeHa.

NHauBuayanbHbIA yCTHBIN
(TICHMCHHBII)

0Tpoc;

TectupoBanue;
Brimonaenue mabopaTopHO
paboTHI.
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Jlabopamopnvie 3anamus

Nel «IlIpuroroBneHue pacTBOPOBY. [Ipurorosnenue
pacTBOpOB 3aJaHHOM MaccoBOH Joned pacTBOPEHHOTO
BEILECTBA, IIPOBEJICHHE pEaKUWii HOHHOrO OOMeHa,
OIpeNielIeHHe CpeAbl PacTBOPOB BELIECTB C IOMOILBIO
YHHUBEpCAIbHOTO ~ WHIMKaropa (Kucnas, HeWTpaibHas,
IIe7I09YHast). 3alaHus Ha COCTaBJIIEHHE WOHHBIX pPEaKIIHil.
Pemenne MPaKTHKO-OPUEHTUPOBAHHBIX pacyeTHbHIX
3amaHuid Ha pPACTBOPHI, HCIOJB3yeMble B OBITOBOH W
MPOU3BOJICTBEHHOH NEATEILHOCTH YEIIOBEKa.

CTpoeHne BelecTBa M XHMHYECKHE peaknuu (1o pasaeay 1).

KonTpoabHas pa6ora

Hroro 3a 1 cemectp

32

16

12

Pa3znea 2. Heopranuyeckasi Xumus

10

Tema 2.1.
DHU3UKO-XUMUYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIICCTB

Ocnosnoe codepocanue

Meramnel. [lonoxenne w™ertamioB B Ilepumoguueckoi
CHCTEME XUMHYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000MOYeK aTroMoB MeTauoB. OOmme
¢usnueckre cBoiictBa MeTamioB. CIUiaBbl  METaJIOB.
ONeKTPOXUMHYECKUH  psAl  HaNpsDKEHUH — METaJuloB.
XUMHUECKHE CBONCTBA BAXKHEWIIMX METaNIOB (HATpHii,
KaJIUi, KanblUi, MarHuil, AIFOMUHUN, IUHK, XPOM, JKEJIe30,
Menb) M UX coequHeHuil. OOume crnocoObl MOIy4YeHUs
MeTaiuioB. [IpuMeHeHne MeTauIoB B OBITY M TEXHHUKE

Hemerannel. Tlomoxenue nHemeramuioB B Ilepmommueckoit
cucreMe xumuueckux osnemeHtoB .M. Mengeneera u
0COOEHHOCTH CTpoeHHus aToMoB. Du3myeckume CBOMCTBa
HEMETAJJIOB. AJUIOTPOIIHS HEMETAaUIoOB (Ha TmpuUMepe
KHCIIOpoaa, cepwl, ¢ochopa u yriepona). XUMHUIECKHE
CBOWMCTBA ¥ TMPHMEHEHHEC BAKHEHIINX HEMETAIIOB
(ranoreHos, cepsl, a3ora, hocdopa, yriaeposa u KpeMHHUSA) U
WX COETUHEHHH (OKCHUIIOB, KUCIOPOICOJAEPIKAIMUX KHUCIIOT,
BOJIOPOJHBIX coenuHeHuil). IIpuMeHeHHMe Ba)kKHEHIINX
HEMETAJIJIOB M UX COCTUHCHUN

XuMu4eckrue CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
BeIIeCcTB (OKCHIOB, THAPOKCHAOB, KHUCIOT, CONEH W Ip.).
I'enermueckas CBSI3b HEOPTaHUYECKUX BEILIECTB,
MPUHAJUISKAIINX K Pa3IMYHbIM KjaccaM. 3aKOHOMEPHOCTH
B M3MEHEHMHM CBOWCTB MPOCTHIX BELIECTB, BOJOPOJIHBIX
CO€JIMHEHUH, BHICIIMX OKCHJIOB M THAPOKCUAOB

HpaKmuLteCKue 3AHAMUA

No6.  «DU3MKO-XUMHUUECKHE CBOWCTBA HEOPraHUYECKUX
BEIIECTBY.

CocraBieHne ypaBHEHUN XUMUYECKUX PEaKLHid C ydacTueM
MIPOCTBIX M CJIOKHBIX HEOPTAHMUYECKUX BEIIECTB: METAJIOB
M HEMETAJUIOB, OKCHIOB META/UIOB, HEMETAUIOB U

WNHauBuayanbHbIA yCTHBIN
(TTCHMEHHBIH )

01poc;

Tectuposanue;
BrlinosHeHUE pakTUYECKOU
paboThL.
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aM(OTEpPHBIX  JIEMEHTOB;  HEOPraHWYECKHX  KHCIIOT,
OCHOBaHMH M aM(OTEPHBIX THAPOKCHOB; HEOPIaHUUECKUX
COJIeH, XapaKTepU3yIOLINX UX CBOMCTBA.

Pacuérel Mmaccel BemecTBa WM 00bEMa Tra3oB 110
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM 00BEMY
OJHOTO W3 YYacTBYIOIIMX B PEAKIMH BEIIECTB, PACUETHI
Maccel (00BEMa, KOJHMYECTBA BEIIECTBA) MPOIYKTOB
PEaKIiH, €CITH OJJHO M3 BEIIECTB UMEET IpuMecH. Permenne
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a1aHUI HA CBOMCTBA, COCTAB,
MoMydeHHe W 0Oe30MacHOE HCIIONB30BaHUE BAXKHEHIINX
HEOPTraHMYECKNX BEIIECTB B OBITY W NpodeccHoHAIFHON
JIeSITeJIbHOCTH YeJIOBeKa

10. |Tema2.2. Jlabopamopnas paboma
Unentnduxanns «lIpeBpalieHus OpraHM4ECKUX BELIECTB [IPU HATPEBAHUMY. Brinonnenue mabopaTopHoit
HEOpraHUYeCKHX IlomyyeHnne oSTwieHa W HM3Y4YEHHE €r0  CBOIMCTB. paboTsL.
BEILECTB MonenupoBaHue MOJIEKYJ U XMMUYECKUX IIPEBPAIICHUN Ha
pUMepe 3TaHa, ITUIICHA, alleTIICHA U JIp.
11. CBoiicTBa HeOpraHu4yeckux BemecTs (1Mo pazjaeny 2). KonTpoJbHasi padora.
Pa3gen 3. TeopeTnyeckne 0CHOBbI OPraHM4eCcKOi XMMHH
12. | Tema3.1. OcnosHoe codeparcanue
Knaccudukarnys, [Ipenmer opranuueckol XuMHHU: €€ BO3HUKHOBEHUE, MunuBuayanbHbIi yCTHBINA
CTPOCHUE U pa3BUTHE M 3HAUYE€HHE B IOJyUYEHUM HOBBIX BELIECTB U (MMCBMEHHBIH)
HOMEHKJIaTypa MaTtepuanoB. Teopus CTpOEHUS OPraHUYECKUX COEAMHEHUN 0Ipoc;
OpraHUYECKUX A.M. BbytnepoBa, e€ ocHOBHbIE NOJ0XKEHUS. CTPYKTypHBIE TectupoBanue.
BELIECTB (hopMyITBI OpTaHUYECKUX BEMIECTB. [ OMOIIOTHS, U30MepHsl.

Xumuueckasi CBs3b B OPraHUYECKUX COCAMHEHHSIX: KPAaTHBIE
CBSI3U, G- U TT-CBA3H.

[IpencraBnenne o knaccupUKAMKA OPraHUIECKUX BEIIECTB.
Homenknarypa OpraHUYECKUX COEIMHEHU N
(cucremarnyeckas) ¥ TpUBHAJIbHBIE HA3BaHUS BayKHEHIINX
IPEJICTaBUTENIEH KJIACCOB OPraHUYECKUX BELIECTB

Hpaxmuttecxue 3AHAMUA

No7. «HoMeHKIaTypa OpraHUnYECKUX BEIIECTBY.

O3zHakoMJieHHE C 0Opas3laMu OPTraHHMYECKHX BEIIECTB HU
MaTepHajaMH Ha HX OCHOBE, MOJEIMPOBAHHE MOJICKYII
OpraHMYECKHUX BEIIeCTB, HAONIO/IEHNE U  OIHCaHWe
JIEMOHCTPAIMOHHBIX OIIBITOB o NIPEBPAIIECHHIO
OPTaHMYECKMX BEIIECTB IIPH HarpeBaHWW (IUIABJICHHE,
oOyrnuBanue u ropenue). CocTaBieHHE TOJNHBIX |
COKpAILIEHHBIX  CTPYKTYpHBIX  (OPMYJI  OpraHHYECKHX
BEILECTB OTAEJIBHBIX KIJIACCOB, HCIIOJB3Ysl WX Ha3BaHUS 110
CHCTEMaTH4YeCKOH M TPUBHAIBHOI HOMEHKJIAType (ITHIIEH,
arieTWwIeH, TIUIepuH, (eHon, ¢opMmaibaerny, yKCycHas
KHACJIOTa, TiHMOWH). Pacdersr mpocreiimeit  ¢opmymns
OpPTaHUYECKOH MOJICKYJIBI, ICXOJISl M3 3JIEMEHTHOTO COCTaBa

20




(B %)

Pa3nen 4. Yr1eBoa0poabl

13.

Tema 4.1.
Yr1eBoa0pobl U UX
TPUPOIHEIC
HCTOYHHUKH

Ocnosnoe codepocanue

TIpenenvHbIC YTIIEBOAOPOIBI (ATKAHBI): COCTAB U CTPOCHHUE,
TOMOJIOTHUECKUN psia. MeTaH M 3TaH: COCTaB, CTPOCHHE,
(u3ryeckre 1 XUMHISCKUE CBOMCTBA (PEAKITHH 3aMEIICHHUS
W TOPEHHS), MOJTYYCHHUE U MPUMCHCHHE.

HenpenenbHble  yrieBOgopoasl  (ajiKeHBI, AJIKaUCHEI,
AJIKHHBI).

AJIKCHBI: COCTaB U CTPOCHUE, TOMOJOTHICCKUN Psifl. DTUIICH
Y TPOIUJICH: COCTaB, CTPOCHUE, (PU3NUCCKUEC I XUMUICCKHC
CBOWCTBA (peakiuy THAPUPOBAHUS, TaJIOTCHUPOBAHHUS,
TUIIPATAIK, OKUCIICHHUS W MOJMMEPU3AINK) MOJYUYCHHUE U
MIPUMCHCHHE.

AnKaaueHbl: Oyramuen-1,3 wu  MeTwiOyramueH-1,3,
XHUMHUYECKOE CTpOCHHUE, CBOIiCTBa (peaktus
MOJIMMEPH3AITUH ), TPUMEHEHHE (111 CHHTE3a IIPUPOTHOTO M
CHHTCTHUYECKOTO KaydyKa U PE3HWHBI).

ANKHHBL: cocTaB " 0COOEHHOCTH CTpOCHHUS,
TOMOJIOTHUCCKUI psAA. AICTWICH: COCTaB, XHMHYECKOE
CTpocHHUE, (PU3MUYCCKUE W XMMUYCCKUE CBOWCTBA (pEeaKiuu
THIPUPOBAHUS, T'aJIOTCHUPOBAHUS, THAPATALUU TOPCHU),
MOJIyYCHUE u MPUMCHECHUE (ucTOUHHUK
BBICOKOTEMIICPATYPHOTO IUIAMCHU Ui CBapKH M PE3KU
METAJLIOB).

Apomarndeckne yrieBoopos! (apensl). berszon n romyou:
COCTaB, CTpOEHHEe, (PHU3NYEeCKHEe M XMMHUYECKHE CBOMCTBa
(peakuuy raJlOTeHUPOBAHUS U HUTPOBAHUS), TIOJNyYSHUE H
npuMeHeHne. TOKCHYHOCTh apeHOoB (BIHMSAHHE OEH307a Ha
OpraHM3M 4eJoBeKa). | eHeTHMdeckas CBSI3b  MEXKIY
YII€BOAOPOAAMH, MNPUHAMIEKAIMUMH K  Pa3IHYHBIM
KJlaccam.

IIpuponHble UCTOUHUKH YTIEBOAOPOAOB. IIpupoaHslii ra3 u
nonyTHble HedTsHbIe ra3bl. HedTh M €€ nmpoucxoxieHue.
Criocobb1  mepepaboTkn  HEe()TH: TIEPETOHKA, KPEKHHT
(TepMudecKui, KaTanuTHYecKuil), muponu3. IIpomyKTI
nepepaboTkn HeTH, UX MPUMEHEHHE B MIPOMBIIIJICHHOCTH
1 B ObITy. KaMeHHBIH yronib 1 MPOJYKThI €ro nepepadoTKH

WNHauBuayanbHbIA yCTHBIN
(TTMCHMEHHBIH )

01poc;

TectupoBanue.

14.

Tema 4.2.
DH3UKO-XUMUYECKHE
CBOIiCTBa
YIJIEBOIOPOOB

Jlabopamopnule 3ansimust

Ne3  «CsoiicTBa  yrneBomoponoB». TpuBuanbHas U
MEXIyHapoaHas HOMEHKIATypa, XUMHUYECKHE CBOWCTBA,
CIOCOOBI TOTyYeHHUs yrieBoopooB. [loryuenne sTunena
U HU3y4deHHE ero cBoicTB. MojaemupoBaHue MOJEKyd H
XMMHUYECKUX NPEBPAICHUIH YTIICBOAOPOJOB (Ha IpHUMepe
3TaHa, THJICHA, alleTWIICHA U Jp.) ¥ TaJIOT€HONPOU3BOIHBIX

Brmmonaenue nabopaTopHOi
paboThL.
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Pasnea 5. Kucjiopoaocoaep:axaniue opranuieckue coeJuHeHust

15.

Tema 5.1.
Cnuptel. DeHon

OcHosnoe codepocanue

IIpenenbHple OHOATOMHBIC CIUAPTHI (METAHON M ATAHON):
CTpocHHUE, HU3NIECKUEC U XUMUUCCKUE CBOMCTBA (PEAKIIUU C
AKTUBHBIMU METaJJIAMH, TaJIOTCHOBOJIOPOIaMH, TOPCHHE),
npUMeHEeHHE. BOMOpOIHBIE CBS3M MEXAY MOJCKYJIaMu
cnuproB. dusnoornueckoe NeHcTBUE METAHOJIA U STAHOJIA
Ha OPraHHU3M YeJIOBEKa.

MHOT0aTOMHbBIE CIUPTHI (ITHICHIJIMKONb W TIHIEPUH):
cTpoeHue, (Qu3nMvecKkHe U XUMHYECKHE  CBOICTBa
(B3aumoelicTBre co LIEJTOYHBIMH MeTalIaMHu,
KauyeCTBEHHAss peakiHus Ha MHOTOATOMHBIC CIHPTBI).
®uU3NOJIOTUYECKOE JACHCTBME Ha OpraHU3M 4YeJIOBEKa.
IIpuMeHeHHE TIUIIEPHHA U STHICHT KOS,

®enon. CTpoeHHE MOJICKYJIbI, (GU3NYCCKUE U XUMUYCCKHE
cBoiictBa  ¢enoma.  TokcuyHOoCTh  (peHONA,  €ro
(usmnonornyeckoe JIeHCTBUE Ha OpPraHU3M YeJIOBEKa.
[Tpumenenue deHona

NuauBuayanbHbIA yCTHBIN
(MMCBMEHHBIH)

0Tpoc;

TectupoBanue.

16.

Tema 5.2.
Anbaeruapl.
Kapbonossie
KHCJIOTHI.
Crnoxnble 3(hupbl

Ocnosnoe codepocanue

Anpaeruapl M KeToHbl ((opManbierua, areraibaeru,
alleTOH): CTpOeHHUE, (HU3MIECKUE W XMMHYECKHE CBOICTBA
(peakumy OKHCIIEHHWS M BOCCTAHOBJICHHS, KadeCTBEHHBIC
peakun), NoTydYeHHe ¥ IPUMEHEHHE.

OnIHOOCHOBHBIE  TIpeNeNIbHBIE  KapOOHOBBIEC  KHCJIOTHI
(MypaBbHHas M YKCYyCHAsi KHCIIOTBI): CTPOSHHE, (PH3HUECKHE
¥ XUMHYECKHE CBOHUCTBA (00II1e CBOMCTBA KHCIIOT, PEaKIus
aTepuduKannm), NonyueHue u npuMeHenue. CteapuHoBas U
OJIEMHOBAasl  KHCIOTBI KaK IPEJICTaBUTENN  BBICIINX
KapOOHOBBIX KUCIIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEE ICHCTBHE.

CroxHble 3Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIIOT.
I'maponu3 cioxHbIX 3¢upoB. XKupel. ['maponu3 Kupos.
[TpumMeHenue xupoB. bruonorudeckas posb KHPOB.

MunuBuayanbHbIi yCTHBINA
(MMCBMEHHBIH)

0Ipoc;

TectupoBanue.

17.

Tema 5.3. Yriesoasl

Ocnognoe codeporcanue

VYTaeBoABL: COCTaB, KiIaccCu(UKAIKs YTICBOI0B (MOHO-, TH-
U monucaxapuabl). [oko3a — mpocTeHimuii MOHOCaxapuI:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI, (u3mdeckue
XUMHYECKHE CBOWCTBA TJIFOKO3BI (B3aMMOJEiCTBHE C
runpokcugoM  Mmeau  (II), okucneHwme —aMMHAYHBIM
pacTBOpoM okcuza cepebpa (1), BoccraHoBiieHHE, OposkeHHE
TJIFOKO3bI), HAX0XKIEHUE B TIPUPOJIE, MPUMEHEHHE TITFOKO3bI,
Ouosorudeckas pojb B JKU3HENEATEIHHOCTH OpraHh3Ma
yenoBeka. PoTocunTe3. PpyKTo3a Kak U30MEP TITHOKO3BI.
Caxapo3a — TIpeICTaBHTENb IHCAXapHIIOB, THIPOJIN3
caxapo3bl, HAX0XKJICHHE B IPUPOJIC U MPUMEHEHHE.

WNuauBuayanbHbIA yCTHBIN
(TTCHMEHHBIH)

0Tpoc;

TectupoBanue.
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Honncaxapm[m: KpaxMaJl U LCJUUIK0J03a KaK MPUPOAHBIC
IMOJMUMCPBI. CTpOCHI/Ie Kpaxmajia n TCIJIIOJI03EbI,
(1)I/I3I/I‘IGCKI/IC M XMMUYECKHE CBOKMCTBA KpaxMmaJia (FI/I,HpOJ'II/I?),
Ka4C€CTBCHHAs pCaKkuusd C I/IO,HOM).

18.

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBA
KHCJIOPOI0COACP KAl
UX OPTaHUIECKUX
COEIMHEHU I

HpakmulteCKue 3AHAMUA

[IpakTryeckas pabora Ne8. «Homenxuarypa
KHCJIOPOAOCOICPKAINX OPTAaHNIECKUX COCIUHEHHID).

TpuBmanpHass M MEXIyHapoaHas  HOMEHKJIATYpa,
XHMHYECKHE CBOICTBA, CIIOCOOBI IMONYYECHHS CIHPTOB H
(heHOJIOB, KapOOHOBBIX KHCIOT U 3(UPOB, ANBICTHAOB U
ketoHOB. COCTaBJICHHE CXEM peaknui (B TOM YHCIE IO
HPEUI0KESHHBIM LEeM0YKaM IpeBpalleHHit),
XapaKTePU3YIOIIUX XUMHYECKHe cBoifcTBa
KUCJIOPOAOCOICPKALIMX OPTaHHMYECKUX COSTMHEHHH.

BrinonxeHune npakTuueckou
paboTsl

[MpakTnyeckas padora Ne9. «Xumuueckue u (usMyecKue

CBOMCTBa KHCJIOPOI0COACPIKAIINX OpPraHUYECKUX
COEIIHEHUS.

IIpoBenenue, HaOoeHue U OTHCaHue
JIEMOHCTPaIlMOHHBIX OTIBITOB: ropeHue CIHPTOB,

Ka4eCTBECHHBIC PEAKITUH OJJHOATOMHBIX CITUPTOB (OKUCICHHE
stanona okcugoM wmemu (II)), MHOrOaTOMHBIX CIHPTOB
(B3ammopeiicTBue TamnepuHa ¢ ruapokcupoM mean (1)),
aNbACTUA0B (OKHUCIICHHE aMMHUAYHBIM DPACTBOPOM OKCHJIA
cepedpa(l) m rumpokcumom memm (II), B3ammMopelicTBHe
Kpaxmajia ¢ HOJIOM), U3yueHHEe CBOMCTB PACTBOPA YKCYCHOMN
KHUCJIOTHI.

Pasnen 6. AzoTcoaep:kamme

OPraHuv4eCKue COCIMHCHUs

18.

Tema 6.1.
AMMWHEL
AMHMHOKHUCIIOTEL.
benku

Ocnosnoe codepocanue

AMUHBI: METHJIAMMH — TPOCTEHIINIl TpeACTaBUTEb
aMHMHOB: COCTaB, XHMHYECKOE CTpPOeHHE, (HU3MYECKUe M
XUMHUYECKHE CBOMCTBA, HAXOXKICHNUE B IIPUPOJIE.
AMUHOKHCIOTBI ~ Kak  aM(OTepHble  OpraHHYEcKUe
coenuHeHus. @Dusuueckue U XUMHMUYECKHE CBOMCTBA
aMHHOKHUCIIOT (Ha TMpuMepe INMIMHA). buomormueckoe
3HA4YEeHUE aMUHOKUCIOT. [lenTuapl.

benku xak npupoansle nonumepsl. IlepBudHas, BTopUYHas
W TpeTHUuYHas CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa
0€JIKOB: THAPOJIN3, JICHATYpalHs, KaueCTBEHHBIC PEaKInu
Ha OeJKH.

HpaKmuLteCKue 3AHAMUA

Nel0. «CpoiicTBa  a30TOCOAEpXKALIUX  OPraHUYECKHX
COEIMHEHUID.

dusnyeckue U XMMHYECKAE CBOWCTBA aMUHOB (pEakiuu ¢
KHCIIOTaMA W TOPEHWsI) W aMUHOKHUCJIOT (Ha TpuMepe
rmiHa). HabmmoneHne M ommcaHne JAeMOHCTPAITMOHHBIX

MunuBuayanbHbIil yCTHBIN
(TTMCBEMEHHBIH)

0IIpoC;

TectupoBanue;
BrlinosiHeHUE IPaKTUYECKOM
paboThI.
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OMBITOB: JIcHATypals OCIIKOB NpPU HArPEBAHWH, I[BETHBIC
peakimy OSIKOB.

Pazgen 7. BeicokoMoJIeKyIsSIpPHBIE COeIMHEHUSI

19.

Tema 7.1.
[Imactmaccsl.
Kayuyku. Bonokna

Hpa:cmuueacue 3AHAMUA

Nell. «Cunres, a”HaJm3 Hu KiaccupuKaIus
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUI»

OCHOBHBIE  TOHATUS  XMMHUH  BBICOKOMOJIEKYJISIPHBIX
COEJMHEHUIl: MOHOMeEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
CTENCHb MOJIMMEPHU3ALNH, CPEIHSS MOJIEKYyJspHas Macca.
OCHOBHBIE ~ METOJBI  CHHTE3a  BBICOKOMOJICKYJIIPHBIX
COEIMHEHUH — NONMMEPH3aLUsl U TTOJUKOHICHCAIIHS.
O3HakoMmiIeHHE ¢ 00pa3liaMy IPUPOAHBIX U NCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, KayIyKOB: INIACTMAcCHI (TTOJIMITHIICH,
MOJHTPOTIIIIEH, MOJIMBUHUIXJIOPHL, TIOJIMCTHPOI);
HaTypaJbHbIM M CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN U M30IIPEHOBHIN); BOJIOKHA (HATypaJIbHbIC
(x70omoK, ImepcTh, MIENK), HCKYCCTBEHHBIE (aleTaTHOE
BOJIOKHO, BUCKO03a), CHHTETHUECKHUE (KAaIIPOH U JIaBCaH).

MunuBuayanbHeIi yCTHBINA
(MMCBMEHHBIH)

0IIpOC;

TectupoBanue.

CTpyKTypa ¥ CBOICTBA OPraHuYecKux BemecTs (Mo pasaeaam 3-7)

KonTtpoJsbsHas padora

IIpodeccnonanbHO-OpHEHTHPOBAHHOE  COJep:kaHue  (coiepKaHHE MPHUKJIATHOTO
MOJLYJIs1)

Pasznen 8. Xumus B 6blTy H l'lpOI/l3B0[[CTBeHHOﬁ JECATCJIBHOCTH Y€JI0BECKA

20.

Tema 8.1.
XHAMHUYECKHUE
TEXHOJIOTUHA

B IIOBCEIHEBHO

1 poecCHoHaTBEHOM
JIeSITEITLHOCTH
YyeJI0BEKa

Ocnosnoe codepocanue

[TpaBuna HSKOJOTMYECKH 11€JIeCO00pa3HOr0 IOBEICHUS B
ObITYy W TpPYIOBOW JEATENTBHOCTH B IIEISIX COXPAHEHUS
CBOETO 3I0POBbS M OKPYXAIOWEH MPUPOAHON Cpensbl,
OMaCHOCTb  BO3JEHCTBUS  HAa  JKUBbIE  OPraHU3MBI
OpPraHUYECKUX BEIIECTB OTJENBHBIX KJIaCCOB
(yrneBozmoposbl, CHUpPTHI, (EHONbI, XJIOPOpraHHYECKHE
MPOU3BOJIHBIE, AJIBACTHABI U Jp.), TMOKa3aTelb IPeaesbHO
JIOILyCTUMOW KOHLIEHTPALMU U €r0 UCIOJIb30BaHUE.

Poinb XUMHUHU B obecrnieueHH JKOJIOTUYECKOH,
SHEPTeTHUECKOW U THIIEBOH O€30MacHOCTH, pPa3BUTHU
MEIUIHEI, CO3AaHUN HOBBIX MaTepHaJOB (B 3aBUCHMOCTHU
OT BHJa NPOPECCHOHANBHON MEATENBHOCTH), HOBBIX
WUCTOYHHUKOB JHEpruy  (aJIbTEpPHATHBHBIE  HCTOYHUKHU
sHeprum). [IoHsTHE 0 HAYYHBIX METO/1aX MTO3HAHHS BEIECTB
M XuMu4yeckux peaknuil. IlpencraBneHus o0 o0mmx
Hay4YHbIX  HPHUHIUNAX  MPOMBIIIIEHHOIO  MOJYyYEeHHUs
BRXHEHWIIMX BellecTB (Ha IpuUMepax IPOU3BOJCTBA
aMMHaKa, CEpHON KUCIIOThI, METAHOTIA).

XuMHSA W 3I0pOBbE UYeEJOBEKa: IIpaBWia Oe30IacHOro
WCIIONIB30BAaHMUSI  JIEKAPCTBEHHBIX IIPENapaToB, OBITOBON
XUMHU B TIOBCETHEBHOMN JKU3HU

MunuBuayanbHbIi yCTHBINA
(TTMCHMEHHBIH )

orIpoc;

TectupoBaHue;
BrinosniHeHue npakTuyeckou
paboTsL.
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HpaKmuquKue SAHAMUA

Nel2. «IIpumeHeHrEe XUMHUUECKHUX BEIIECTB U TEXHOJIOTHI ¢
yderoM Oyayiiei npodeccHoHaTbHON NEATSIEHOCTIY.
Pemenue kelic-3aau Mo TemaMm: MHILIEBbIE MPOAYKTHI,
OCHOBBI palMOHAILHOTO MUTaHUS, BaKHEHIIINE
CTPOUTENIbHbIE H KOHCTPYKIIUOHHbBIE MaTepHallbl,
CEJICKOXO35HICTBEHHOE TPOU3BOJICTBO, KPAcKH, CTEKIIO,
KepaMHKa, MaTepHaIIBI IS DJIEKTPOHHUKH, HAHOMAaTSPHAIIbI,
TEKCTIJIBHBIE BOJOKHA, HCTOYHUKH YHEPTHU, OPTaHMIECKIE
W MHHEpaJbHbIC  yHOOpeHWs,  JIeKapCTBEHHBIE W
KOCMETHYECKHE TpenapaTsl, OBITOBAS XUMUS, MaTepHaJIbI U3
HCKYCCTBEHHBIX M CHHTETHIECKHAX BOJIOKOH.

3amura: [IpeacraBnenue pe3ynbTaToB pelIeHNs Kerhc-3a1au
B (QopMe MHHU-TOKIAAa (IOMYCKACTCS WCIOJIb30BaHME
rpad)MUeCKUX U MPE3CHTAIMOHHBIX MATCPHAJIOB).

21. InddepenuupoBaHHBIIi 32a4eT

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. | Koncrurynuus Poccuiickoit deneparuu -
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.
8. | Meroauueckas razera «IlepBoe ceHTIOps». WWw.1september.ru.
/1) Cnpasouno-ouonuozpaguueckas rumepamypa
9. | CripaBOYHMK MO XMMHH ISl IIKOJBHUKOB. Tabiuiia aTOMHBIX CBOMCTB XUMUYECKHUX

AJIEMEHTOB. OJJEKTpOHHBbIM BapuanT Taomuiel J[.M. Mengeneea. Kparkuit
XUMHUYECKUN clioBapb. Tabnuiia pacTBOPUMOCTH KHUCIOT, IIETOYed U OCHOBAHHIA.
https://chemworld.narod.ru/referance.html.
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Pa3znen 6. Ilepevyens pecypcoB uHGOPMAITMOHHO-TEJIEKOMMYHHUKALIMOHHOM CeTH
"UHTepHeT'", HEOOXOAUMBIX [IJIsl 0CBOCHMS JUCHUIJINHbBI

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), yueOusiii npeamer Xumus, 11 kiacc.
https://resh.edu.ru/subject/29/11/

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

— BugeoonbsiTel «BiusiHUE TNpUPOABI PEATUPYIOMIUX BEIIECTB HA CKOPOCTH
XUMUYECKOU peakiumny, « BausiHue mioiaay CONpUKOCHOBEHHUS pearupyonx BEIEeCTB Ha
CKOpPOCTh XMMHYECKOM peakuumn», «BausHue temmepaTypbl HaA CKOPOCTb XUMHUYECKOU
peakunmny, «BiusHUE KONMMYECTBa KaTajau3aTopa Ha CKOPOCTh XMMHUYECKON PEaKIUn»,
«BnusHNEe KOHIEHTpAIUU PEarupyroliux BEIIECTB HA CKOPOCTh XMMHUUYECKON peakiumy,
«Pa3noxxeHne TmepoKkcuaa BOAOPOJA B MPUCYTCTBUU PA3IUYHBIX KaTalnu3aTOPOBY,
«KaTtamutuueckoe  pasimokeHHE —IEpOKcHaa  Bomopomaw.  https://vkvideo.ru/video-
221631774 456239098?ref domain=videoteka.apkpro.ru

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

— BzammopeicTBre IIEIOYHBIX METAIOB ¢ Xjopom. https://vkvideo.ru/video-
221631774 456239171?ref domain=videoteka.apkpro.ru

— Sxnace. Xumus (CIIO). Ilporpamma 72 4. https://www.yaklass.ru/p/himiya-
Spo#program-programma-72-ch.

Pazgen 7. IlepeyeHb JIMIEH3MOHHOIO TMPOrPAaMMHOr0  olecmeveHus,
HHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM U PO eCCHOHAIBHBIX 0a3 JaHHBIX

7.1. Heo0xoaumplii KOMIUIEKT JIMIEH3MOHHOIO MPOIrPAMMHOI0 o0ecreyeHmst

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

Hns mpenopaBanust auciuiinabl OJ[. 12 «Xumus» HUCHOIB3YIOTCSA CIEAYIOLINE
CIICIMAIbHBIC TIOMEIICHUSI:

VYyebHas ayauTopus 1Jsl MPOBEACHUS JICKIIUH, MPAKTUUECKUX 3aHATUM, TPYTTOBBIX
U UHAUBUAYAJbHBIX KOHCYJIBTAIMMA, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTAIUU:
(367008, Pecriyonuka 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).

[lepeyeHb OCHOBHOTO 000PYIOBAHUS:

Kowmrmnekt yueObHoi mebenu.

Jlocka mesoBasl.

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

Habop yueOHO—HarasqHbIX TOCOOUH:

KomMriekt HarmsiaHbpIX MaTepuanoB (OaHHEpHI, IUIAKaThl);

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 000PYI0BAHUS:

MPOCKTOp, TEPCOHAIBHBIA KOMITBIOTEp C JOCTYIIOM K ceTd HHTepHeT w
KopropaTuBHOM cetu yHuBepcutera, DbC «YHuBepcurerckas O6mbdimoreka ONLINE»
(www.biblioclub.ru), 36C «3BbC FOpaiit» (Www.urait.ru), akycrudeckasi CHCTEMa,

Habop nemoHcTpaiinoHHOro 000pyAOBaHUS: anmnapar Jjisl AUCTUIUISIIUU BOJIbI, BECHI
y4eOHbIE ¢ pa3HOBECAMH, HarpeBaTENIM JEMOHCTPAIMOHHBIC, MKad CYIIWIHHBINA, UIMTKA
AJIEKTPUYUECKasi, CMUPTOBKA JabopaTopHasi, HA0Op MO IEKTPOXUMHUU JEMOHCTPAIITMOHHBIH,
anmapatr Kwumnma, rasomeTp, BOpOHKa JOeNUTENbHAs, ammapaTr JUis MOJy4YeHUs rasa,
HarpeBaTenb npooupok HIIDII, Oroperka 25 Mil., XOJMOAWIBHUK C MPSIMOW TPYOKOI,
KOMIUIEKT TPYOOK COCTMHUTEIBHBIX, MIMATENH, JOKKH (aphopoBbie, 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 KOHMYECKHE, KOJIOBI TUIOCKOOHHbBIC, KOJIOBI MEpHbIE, HAOOP MOCYbl U
NPUHAJISKHOCTEN Uil paboThl ¢ MajbiMu KojmuectBamu BemiectB (HIIM), crakan
XUMUYECKUH, Yallld KpUCTAUIM3AMOHHbIE, Yallika ¢pappopoBas BbIIapUTENIbHAS, IMITUHID
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HBMepHTCHBHBIﬁ, KOMILICKT apCOMCTPOB, KOMILJICKT J'Ia60paT0pHBIX TEPMOMETPOB, JIOKKA
JJIA COKUTraHUA BEIICCTB, KAaIlCJIbHUIIA, aI[COp6HI/IOHHaSI KojloHKa. KomIiekt OJICKTPOHHBIX
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 ['amxkuesa, 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-TEXHUYECKUX CPEICTB, HHTETPUPOBAHHBIX C LIENBIO
coopa, 00pabOTKH, XpaHEHMs, PaCHPOCTPAHEHUS, OTOOPAKEHUS U MCIIOJIb30BAHMS
unpopmarmu. MKT BKIOYaOT pas3idyHble MPOTPpaMMHO-aNNapaTHble CpeIcTBa U
yCTpOHCTBa, GYHKIIMOHUPYIOLIME HAa 0a3€ KOMIIBIOTEPHOU TEXHUKH, a TAK’KE COBPEMEHHbIE
CpeACTBa M CHCTEMbI MH(POPMAITMOHHOTO OOMEHa, obecreunBaroIiue coop, HaKOTUICHUE,
XpaHeHue, MPoyLIMpOBaHUE U Nepeaady HHPOpMaIum».

TexHoJIOrMA NPOEKTHOH JEATEIBHOCTH —— JIMYHOCTHO-OPUEHTHUPOBAHHAS
TEXHOJIOTHsSI, CIOCOO OpraHu3aluy CaMOCTOSITENIbHOM JEATENbHOCTH O0ydYarommxcs,
HalpaBJICHHBIN HA pelieHre 3aa4uu y4eOHoro npoekrta. To ecTh, TEXHOJOTUSl IPOCKTHOMN
NEATEIBHOCTH, B IIEPBYIO OYEPEb, OPUEHTUPOBAHA HA JIMYHOCTh, 3aBUCHUT OT €€ XapakTepa
M HAaKOIUIEHHOTO paHHEEe OMNbITa W MPEANoJjaraeT CcamMoCTOSATEIbHYI0 paboTy Han
TEOPETUYECKUM U TBOPUYECKUM IPOEKTOM.

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

HUrpoBble TEXHOJOTHM — COBOKYIMHOCTh Pa3HOOOpPA3HBIX METOAOB, CPEACTB U
MIPUEMOB OpPraHU3alUU MEeJarornueckoro mnpouecca B popMe pa3iuyuHbIX MMe1aroru4ecKux
urp. Mcnonb3oBaHue UTPOBBIX TEXHOJOTHH B 00pa30BaHMU CHOCOOCTBYET PAaCIIMPEHUIO
Kpyrozopa oOy4YaroIIUXCs, Pa3BUTHIO MO3HABATEIIbHOM AaKTUBHOCTH, (HOPMHPOBAHUIO
pa3HOOOpa3HBIX YMEHUN U HaBBIKOB NMPAKTUYECKOM NEATENbHOCTH, a TaKKe SBISETCS
3¢ (PEeKTUBHBIM CPEICTBOM MOTHBAIMU M CTUMYJHMPOBaHUA OOydaromuxcsi Ha oOydeHHe,
TaK Kak co3[aeTcsl OJlaronpuaTHasi U pafocTHas atMocdepa.

Kelic-TeXHOIOTUM — 53TO UWHTEPAKTUBHAs METOAMKAa OOy4YeHHs, B KOTOPOM
oOyyJarouiecs: aHalM3UPYIOT peajbHble WM CMOJAEIMPOBAHHBIE MPOOJIEMHbIE CUTYallUH,
Ipe/cTaBlieHHbIE B (DOpME KEICOB, AJI pa3BUTHS 3HAHUM, YMEHHM, U TUYHOCTHBIX Ka4eCTB.
CyTb KelC-TEeXHOIOTHH 3aKJII0YAEeTCs B TOM, YTO 00yUaroIIUecs, aHAIU3UPYs KeIC, JOHKHBI
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BBISIBUTDH IIPOOJIEMY, MPEIJI0KUTh BApUAaHTHI PELICHUsI 1 000CHOBAThH CBOM BBIOOD.

TexHoJiorusi 00y4eHusi B COTPyAHUYECTBE — 3TO METOJl 00yUeHHUs, P KOTOPOM
oOyuJaromuecsi paboTal0T BMECT€ B HEOOJBIINX IpyHmax, YToObl COBMECTHO OCBAMBATh
y4eOHBII MaTepual U JOCTUTATh OOIIUX LIETCH.
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Jlucr akryanuzanuu padoueil mporpaMMbl U CIUIJINHBI
O1.12 «Xummus»

Pabouast mporpaMmMa JUCHUILUIMHBI IEPECMOTPEHA,

oOcyx/1eHa 1 0100peHa Ha 3aceaHuu Kadeapsl

3aB.xadenpoit

Pabouast mporpaMmMa JUCHUIUIMHBI IEPECMOTPEHA,

oOcyxieHa u o100peHa Ha 3aceaHuu Kadeapsl

3aB.kadenpoit

Pabouast mporpaMmMa JUCIUTUIMHBI IEPECMOTPEHA,

oOcyxIeHa u ogo0peHa Ha 3aceqaHnu Kadeapsl

[IpoTokoit ot « » 20 r. Ne
[Iporokoit ot « » 20 r. No
r. No

[IpoTokon OT « » 20

3aB.xadenpoii
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