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Pabouas mporpamma  yueGHOM  JUCIHMIUIMHEI ~ SBJISETCS — YacThlO  OCHOBHOM
npodecCHOHANBHON 06Pa30BaTENBHOM IPOrpaMMBI IS IOATOTOBKHM OaKalaBpOB 10 HANIPABICHHIO
noxrotoBky 44.03.05 INemaroruyeckoe oOpa3oBanus (C AByMs IPOGUISIMU HOATOTOBKM) HpOhuiIb
Buonorus. DKOJOTHs OYHOM M 3a04HOM (opM 00yUeHHs.

PaGouas  mporpaMma  y4e0HOM IUCIMIUIMHBEI pa3paboTaHa B COOTBETCTBHU C
DenepanbHbM 3aKOHOM 0T 29 mekabps 2012 r. Ne 273-®3 «O6 obpasosanuu B Poccuiickoit
Denepanuu» (¢ usmeHeHusMH H gononHeHusmu), ®PT'OC BO — Gakanaspuar mo HarpaslIeHHIO
noarotoBku  44.03.05 Ilemarormueckoe oOpasoBanus (C IBYMs HPOQHIAMH IOATOTOBKH),
yIBEp)KIEHHEIM  IIpHKa3oM MUHKECTEpCTBA HayKdH H BhIcIiero obpasoBanust Poccuiickoit
®enepanuu ot 12 despant 2018 r. Ne 125 u IpodeccrHoHanbHbIM CTAHIAPTOM, YTBEPIKICHHBIM
Ilpukazom MuHKkCTepcTBA TPyAa H COLMAmbHOM 3amuTel Poccuifckoit denepaunn «O0
yTBepIKAEHHH IPO(ecCHOHANBHOr0 cTanaapTa» oT 18 oxtabpsa 2013 r. Ne 544w (¢ n3MeHeHHEM).

COCTABUTEIJIb:
noment kadenpst xumun 4 6uoxumun PI'BOY BO «JII'TIY», 1oKTOp MeAaroruieckux Hayk,
nonent Ionynanenko Enena ['ennaguesHa.

YTBepXK/IeHA Ha 3aceaHuH KadeIphl XUMHA X GHOXHMHH
TIPOTOKOII OT Kool 0/ 2026 . Ne _ %

3asenyroumii kadhenpoi XuMHU ¥ GHOXUMUK ), X\ N\ B [lsgenko

Ono6peHa Ha 3aceflaHuy yIeOHO-METONHIECKOH KOMUCCHH MIHCTUTYTa €CTECTBEHHBIX HayK

ITpoTokoi 0T « ﬂ » 057 20.7£ 1. Ne i

[Ipencenarenpb y4e6GHO-METOAMIECKOH KOMUCCHH L

WHCTUTYTa €CTECTBEHHBIX HAYK C'?%‘-'/' C.H. Hecropenko
COI'JTACOBAHO: / 7

Iupektop lemapramenTa 06pa3oBaHus / B.B. Cagenkos



1. Hesu u 3axa4u y4eOHOM AU CIUATIIMHBI

Llenu usyuenus Oucyuniumsl: TEOPETUYECKAs] U NpPaKTUYECKas IMOATOTOBKA
CTYJIEHTOB 10 XMMHH C YYETOM COBPEMEHHBIX TE€HJCHUMN pa3BUTUS XUMHYECKOU
HAayKd, 4YTO  OOecleurMBaeT  pelIeHWE  BBITYCKHUKOM  33adad  Oynayuiei
poecCHOHANTEHOM eI TEIEHOCTH.

3aoauu uszyuenus oucyunaunvl: cCGOPMUPOBATH COBPEMEHHBIE MPEACTABICHUS O
CTPOEHUHU BEUIECTBA, O 3aBUCHUMOCTH CTPOEHUS U CBOWCTB BEIIECTB OT ITOJOKEHUS
COCTABJIIFOLIMX MX JIEMEHTOB B [leproandeckoil cucteMe U XapakTepa XUMHYECKON
CBSI3U IPUMEHHUTEIBHO K 33JlayaM XUMHUYECKON TEXHOJIOTMH; MPUPOJE XUMHUYECKUX
pEeaKlMii, UCIIOJIB3YyEMBIX B IMPOU3BOJCTBE XMMHYECKUX BEIIECTB U MaTEPHUAIIOB,
KMHETHYECKOT0O M TEPMOAMHAMHUYECKOTO INOAXOJ0B K OIMCAHUIO XHMHUYECKHUX
IIPOLIECCOB; BAXXHEUIINX CBOWCTB HEOPraHUYECKUX COCAUHEHUN U 3aKOHOMEPHOCTEN
UX W3MEHEHUs B 3aBHCHUMOCTH OT IIOJIOXKEHHUS COCTaBIMIOIIMX MX 3JIEMEHTOB B
[leprognyeckor CUCTEME; O COBPEMEHHBIX TEHACHUMU PA3BUTHS HEOPTraHUYECKOU
XMMHH ¥ HEOPTaHUYECKOTO MAaTEPUATIOBEACHHUS.

2. Mecro aucuuniannsl B cTpykrype OIIOII
VYuebHasg aucnuriiHa «XuMus» BxoauT B yacTh b1.B.08, dopmupyemyro
y4aCTHUKaMU 00pa30BaTENbHBIX OTHOIICHUM, JUCITUTUIMH MTOJTOTOBKH CTYACHTOB.

HeoOxoauMbpIMU yCTIOBUSIMH JUIsI OCBOEHUSI YYEOHON TUCIUIUIMHBI SBISIOTCA
3HaHUS U yMEHHUs c(OPMHUPOBAHHBIE B XOJI€ M3YUYEHMs IIKOJIBHOIO Kypca XUMHH,
(bU3UKY U MAaTEMaTUKH.

ConeprxaHue JUCHUIUIMHBI SBJIAETCS JIOTUYECKUM NPOAOTHKEHUEM
coJiep KaHus IUCLMIUIMH IIKOJIBHOrO Kypca « XuMus», «duzuka» u «MaremaTukay.

City>kUT OCHOBOM JIJIs1 TAJIBHEHIIIETO OCBOCHUS TUCIUILIINH: «DU3UKaY,
«be30macHOCTh KUZHEACATENLHOCTIY, «OXpaHa OKPYKAIOIIEH CpENbD».

YK-1; OIIK-8

3. IlepedyeHb IUIAHMPYEMbBIX Ppe3yJbTATOB OOY4YeHHMS IO IUCHHUILINHE
(MOay/110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUA KOMIIETEH NI

PesynbTaTnl 00y4eHusi mno

Koa mo ®I'OC BO
JAUCIHIUIIJINHEC

Nuaukarop 10CTHKEHUS

YHuBepcaabHbIe
VYK-1.1. lemoncTpupyet
3HaHUE 0COOEHHOCTEH
CHCTEMHOI'0 U KPUTHYECKOTO
MBILIUIEHUS] U TOTOBHOCTD K

YK-1. Crocoben
OCYIIECTBIISATH MOUCK,
KPUTHYCCKHI aHAJIU3 U
CHHTE3 HH(POpMAIINH,

3HaeT: METOIMKH [TOMCKA,
coopa u 00paboTKH
uH(pOpMaINH;
aKTyaJbHbIE POCCUIICKHE U
3apyOeKHbIe HCTOUHUKHU

MPOIIEAYPHI, CTOCOOEH K
pedekcuu mo moBoIy
COOCTBEHHOM U 4yKOM

MIPUMEHSITh CUCTEMHBIN HEMY.

pume cuere eMy uH(popmanuu B cepe
MOJAXOJ IS PELICHUS VYK-1.2. IIpumensier npodeccHoHaNbHOI
IIOCTABJICHHBIX 3a7a4 joruyeckue Gopmsl U IEATEbHOCTH;

METOJ CUCTEMHOTO aHaJIN3a.
YMeeT: MPUMEHATh METOUKH
noucka, coopa u 00paboTKH
nH(popmanuu;




MBICITUTEIBHOMN IEeSTETBHOCTH.
VK-1.3. Ananusupyer
WCTOYHUK MH(POPMAIINH C
TOYKH 3PEHUSI BPEMEHHBIX U
MIPOCTPAHCTBEHHBIX YCIOBUI
€ro BO3HUKHOBEHHUSI.

VK-1.4. Ananuzupyet paHee
CJIOKHBIIHMECS B HAyKe
OLIEHKU MH(OPMAaLIUH.
VK-1.5. Conocrasisier
pa3HbIe HICTOUHUKU
WH(POPMAIINY C LETBIO
BBISIBJICHHSI UX TIPOTHUBOPEUUIA
Y TIOMCKA JIOCTOBEPHBIX
CYXICHUU.

VYK-1.6. ApryMeHTUPOBAHHO
(dbopMupyeT COOCTBEHHOE
CYXJICHUE U OLIEHKY
nHpOpMAINY, TPUHAMAET
000CHOBAaHHOE pEIICHHUE.
YK-1.7. Onpenensier
MPAKTUYECKHE NOCIEICTBUS
MPEUI0KEHHOTO PELIeHUs
3aJauu.

OCYLIECTBJIATH KPUTUYECKUI
aHaJIM3 ¥ CUHTE3 UH(OpMAIHH,
IIOJIyYEHHOM U3 PA3HBIX
HUCTOYHUKOB;

IIPUMEHSTh CUCTEMHBIN
MOAXOJ JAJISl PEILEHUS
IIOCTaBJICHHBIX 3a/1a4.
Bnageer: MeToamu noucka,
cbopa 1 006paboTKH,
KPUTHUYECKOIO aHAJIN3a U
CHHTE3a UH(POPMALIUY;
METOJMKON CUCTEMHOTO
MOJIX0J1A /ISl PELICHUS
IIOCTABJICHHBIX 3a7a4.

O6menpodeccuoHaabHbIE

OIIK-8. Criocoben
OCYIIECTBIISATH MEJArOTHYEeCKYK
JIEATEIBHOCTH Ha OCHOBE
CTCIUATBHBIX HAYYHBIX 3HAHUN

OIIK-8.1. IIpumensieT MeTo bl
aHaJM3a MeJarornueckoi
CUTYyalluH,
npodeccnoHanbHOM
pedrexkcun Ha OCHOBE
CHETMATbHBIX HAYYHBIX
3HAHUM.

OIIK-8.2. [Ipoextupyet u
OCYIIECTBIISET yueOHO-
BOCIIUTATEIBHBIN MPOLIECC C
OTIOPO¥ Ha 3HAHHSI OCHOBHBIX
3aKOHOMEPHOCTEN
BO3PACTHOTO Pa3BUTHUS
KOTHUTHUBHOM M JTUYHOCTHOM
chep oOyJarommxcsi, Hay9YHO-
000CHOBaHHBIX
3aKOHOMEPHOCTEN
OpraHu3aIuu
00pa3oBaTeNpHOrO MpoIiecca.

3HaeT

— BayKHEUIIINE XUMHUYECKHE
IOHSITHS: BEIIECTRBO,
XUMHYECKHI DJIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHbBIE
aTOMHAasi ¥ MOJIEKYJIsSipHast
MaccChl, HOH, aJJIOTPOIIHS,
HM30TOIIBI, XUMHYECKas CBS3b,
ANEKTPOOTPHULIATENBHOCTb,
BaJICHTHOCTh, CTEIICHD
OKHUCJIEHUS, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIN 00beM,
BEILIECTBA MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHS,
pPacTBOPBI, IIEKTPOIUT U
HE3JIEKTPOJIUT,
ANEKTPOJIUTHYECKAS
JACCOIAAIS, OKHCIIUTEIb 1
BOCCTAHOBUTEIIb, OKHCICHHE 1
BOCCTAHOBJICHHE, TCIIIOBOH
a¢ ekt peakiuu, CKOpoCTh
XUMHYECKON peaKIuu,
KaTajan3, XUMAYECKOe




PaBHOBECHE;

— OCHOBHBI€ 3aKOHbBI XUMHH:
COXpaHEHUSI MACChl BEUIECTB,
ITOCTOSIHCTBA COCTAaBa,
[Tepuoanueckuii 3aK0H;

— OCHOBHBIE€ TEOPUH XUMHH:
XUMHYECKOM CBSI3H,
ANEKTPOJIUTUYECKON
JTUCCOLHALINY;

— Ba)KHEMWIIME BEIECTBA U
MaTepHUaJIbl: OCHOBHbBIE
METaJUIbl U CIUIaBBI; CEpHas,
COJIsIHAsA, a30THAsA U YKCYCHas
KHUCJIOTBI; 111€JI0YH, aMMHUAK,
MUHEpaIbHbIC YI00OpEHUs,
METaH.

YMEET:

— Ha3bIBaTh HEOPTAHNUYECKUE
BEILECTBA 10 «TPUBUAIBHON»
WJIA MEKTYHAPOIHOMN
HOMEHKJIATypE;

— ONPEAENATh: BAJIEHTHOCTh U
CTEIIEHb OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB, THUII
XUMHUYECKOM CBA3U B
COEMHEHHUSX, 3aps]l NOHA,
XapaKkTep Cpebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX
COEIMHEHM, OKUCIIUTED U
BOCCTaHOBUTEJIb;

— XapaKTepHU30BaTh: SJIEMEHTHI
MaJIbIX TIEPHOJIOB 0 UX
1oJj0keHuto B [lepuonnueckoi
cucreme /.. Menneneena;
o0IIrie XUMHYECKHe CBONCTBA
METAJJIOB, HEMETAJJIOB,
OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COCIMHEHUI;
— OOBSICHSITh: 3aBUCUMOCTD
CBOWCTB BEILIECTB OT UX
COCTaBa M CTPOEHUSL; IPUPOTY
XUMHUYECKOH CBSI3U (MOHHOM,
KOBaJICHTHOM,
METaJJTNYECKOM ), 3aBUCUMOCTD
CKOPOCTU XMMHYECKOU
PEaKUH U MOJIOKEHUS
XUMHUYECKOTO PaBHOBECHUS OT
pa3IUYHBIX (PAKTOPOB:

— BBINIOJIHATh XUMHYECKUI
SKCIEPUMEHT I10
PacIO3HAaBaHUIO BAKHEHUIIUX
HEOPraHWYECKHUX BEIECTB;




—IPOBOJNTH
CaMOCTOSITEIIbHBIN MTOUCK
XUMHYECKOH MH(OpMAIIH C
MCIOJIb30BAaHUEM PA3INYHBIX
HCTOYHUKOB (Hay4HO-
MOMYJISIPHBIX U3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcos Internet);
HCIOJIb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUH JIJIs1 00pabOTKU U
rnepeayu XuMHYECKOM
nHpopManuu u ee
MIPEJICTABJICHHS B PA3JTUNYHBIX
¢dbopMax; MpoBOIUTH
KPUTHYECKHI aHAIIN3
JOCTOBEPHOCTH XUMHUYECKON
uH(popMalLn, TOCTyNaromen
13 pa3HbIX UCTOYHUKOB.
BIIQJICET:

— [IOAXO0aMH K OOBSCHEHUIO
XUMHYECKUX SIBJICHHIH,
MIPOUCXOISIINX B IPUPOJIE,
OBITY U Ha MPOU3BOJICTBE;

— METOJIaMH OIPEICITICHHSI
BO3MOYXHOCTH TPOTEKAHUS
XUMHYECKHUX TIPEBPAIICHAN B
Pa3IMYHBIX YCIOBUSIX U
OIIEHKH X ITOCJICICTBH;

— criocobamu 6€3011acHOTO
oOpallieHus C TOPIOYUMU U
TOKCUYHBIMHU BEIIECTBAMU,
1a00pPaTOPHBIM
o0opy0BaHUEM;

— METOJJaMH TPUTOTOBJICHUS
pacTBOPOB 3aIaHHOM
KOHIICHTPAIHH.

4. CTpyKTYypa U coiepKaHue Y4eOHOH TUCHNILTHHBI

4.1. O0bem yueOHOM JUCHMILUIMHBI U BHAbI y4e0HOI padoThl

Bup yueOHoit padoTbl

O0BeM YyacoB / 3a4eTHBIX eINHHII

Ounas ¢popma

Ouno-3a04Has popma /
3aouHnas opma

O0mas TpyA0eMKOCTb JMCIUILTHHBI 72 72

(2 3a4. ex) (2 3au. ex)
O0si3aTeqibHAsT  ayAWTOpPHasi  Harpys3ka 28 12
(BCero 4acoB), B TOM 4HCJI€:
Jlexuun 14 6

CeMUHApCKU 3aHATHS




[IpakTruecKue 3aHATHS

JlabopaTopHbIie paboThI 14 6

KypcoBas paboTa / KypcoBOH POEKT

Jlpyrue ¢opmbl  OpraHuzanuu  y4eOHOTO
npoiiecca (KOHTpPOJBHBIE paboThI,
WH/IMBUYaIbHbIC 3aHATHS, KOHCYJIbTAIIHU

U ap.)

CamocrosiTe/ibHAsi padoTa CTy/IeHTa (BCero 8 48
4aC0B)

KoutpoJsb 36 12

<D0pMa aTrecraguu OK3aMCH JOK3aMCH

4.2. Cogepskanue pa3iejioB y4eOHOW AU CHUTIHHBI

Paznen 1. OOuiue BOpoCkl XUMHUH

Tema 1. Bcerymienue. OCHOBHbIE MOHSATHS W 3aKOHBI XUMUU. XUMHS -
€CTECTBEHHAs HayKa, KOTopas u3ydaeT okpyxaromuid mup. [Ipeamer xumnn. Marepus
U ABrkeHue. BemecTBo, cBoiicTBa BemecTB. OU3nyeckue U XUMUYECKUE SBIICHUS.
XHWMHYECKHE TNPEBpALLECHUA. 3aJaud XUMHUH, €€ 3HAYCHUE B IPOU3BOACTBEHHOU
NEATEIbHOCTH YEJIOBEKA, COBPEMEHHBIX TEXHUYECKUX JTOCTHXKCHMSIX, MEIULUHE,
(dapmanuu, CeIbCKOM X035IIICTBE, CTPOUTENBCTRE.

Paznen 2. CtpoeHue BemiecTna

Tema 2. OCHOBHBIE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YYE€HHS. ATOMBI.
Monekynpl.  Xumuueckue  dmeMeHThl.  OTHOCUTENBHAs  aTOMHas  Macca.
OTtHOcuTenbHAsE MOJIEKyIsipHass Macca. Moisib. MossipHas macca. 3aKOH COXpaHEHUs
MAacCChl BEIIECTBA. YPABHECHUS XMUMHUYECKHUX PEAKIMU. 3aKOH 3KBUBAJICHTOB. 3aKOH
IIOCTOSTHCTBA COCTaBa BeHIECTBA. ['a30Bble 3aKOHBL. 3aKOH ABoraapo. MonspHbII
o0beM raza. OObemHas ponss. OTHOcUTENbHAs IUIOTHOCTH ra3oB. Pacuer
OTHOCHUTEJILHOW MOJICKYJISIPHOM MacChl BelllecTBa. XUMHUUecKue Gpopmyiibl. MaccoBas
JoJisl BemiecTBa. PacdeTbl mo XxumMudeckuMm ¢opmynaM. PacueTsl 1Mo XUMHYECKUM
YPABHEHUSIM.

3aKOHOMEpPHOCTH TMPOTEKaHUs XUMHUYECKUX peakiuil. Kimaccudukamms
XUMUYECKUX pPEAKUMH [0 NPU3HAKY HM3MEHEHHUs 4YHuCiIa UCXOJHBIX W KOHEUYHBIX
BEILECTB; BBIACICHUE WM MTOTJIOIICHNE TEIIa; U3MEHEHHS CTENIEHU OKUCIICHHUS.

DHepreTuka XMMHUYECKHX IPOIECCOB. DK30 - U 3HIOTEPMHUUYECKHE DPEAKLUU.
Tennooi 3@ dekt peakuuu. Tepmoxumuueckue ypapHeHus. 3akoH ['ecca. PacueTs 3a
TEPMOXUMUYECKUMH YPaBHEHUSAMH.

XUMHUYECKasi KUHETMKa M paBHOBecHe. CKOpPOCTh XMUMHUYECKUX PEAKIUM.
3aBUCHUMOCTh CKOPOCTH PEAKLIMH OT MPUPOABI BEIIECTBA M KOHILIEHTPAMHU. 3aKOH
JCUCTBYIOIIMX Macc. BnusHue Temmeparypbl Ha CKOpOCTh peakuuu. Karamms.
OOpatuMble U HeoOpaTHMbIE peaklMu. XHUMHUYeckoe paBHoBecue. KoncrtanTa
paBHOBecus. BiusiHue BHemHHX (DaKTOpOB Ha XMMHUYECKOe paBHOBecue. lIpunHimn
Jle llarenbe.

Tema 3. PactBopsl. Teopust saexTponuTuyeckoil nuccounanuu. OOmas
XapakTepucTuka pactBopoB. IlpencraBimenne o pacrtBopax. PacteBopurens,
pacTBOpPUMOE BELIECTBO. PacTBOpUMOCTB. 3aBUCUMOCTh PACTBOPHUMOCTH BELIECTB OT
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paznuuHbIX (hakTopoB. CrocoObl KOJIMYECTBEHHOIO BBIPAKEHUSI COCTaBa PacTBOPOB.
MaccoBasi 107151 pacTBOPEHHOI'O BEIIECTBA; MOJISIPHAS KOHUEHTpalus, MaccoBas
KOHLIEHTpalsl PACTBOPEHHOT'O BELIECTBA.

PacTtBopbI 251€KTpOSUTOB. Teopust aneKTpoIuTUYecKor nuccounanuu. CuiabHbIe
U ciabpie 3MeKTponuThl. CTENeHb 3IeKTPONUTHYECKO aucconnanuu. KoHcTraHTa
AIEKTPOIUTHYECKON JTUCCONUALUU. OJIEKTPOJUTUYECKAs JUCCOLMALMS KHUCIOT,
OCHOBAaHMH, aM(OTEpHBIX TUAPOKCHIOB, cosei. CryneHuaras AUCCOLMALIMSL.
DnekTpoiuTHYecKas Auccouuanus Boasl. lonHoe nmpousBeaeHue Boisl. Bogopoanblit
nokazarenb pH. Muanukatopel. Monnsle nporecchl. Peakiiuu MOHHOTO OOMEHa B
pacTBOpax AMEKTPOIUTOB. [ UAPOIN3 COJEH.

Tema 4. OcHOBHBIE KJIACChl HEOpraHWYecKux coeauHeHui. Kiaccudukamms
OCHOBHBIX HEOPTraHUYECKUX COCTUHEHUIA.

Oxcupl, ux xumuueckuit xapakrep. Coseodpasyronire (OCHOBHbIE, KUCIOTHBIE,
amdotepHbie); HecosieoOpasyromue. HomeHknaTypa OKCHIOB, HUX COCTaB,
rpaduueckoe nzoopakeHue hopmysn. MeTobl NOJy4eHUs U OCHOBHBIE XUMUYECKUE
CBOMCTBA OKCHJIOB.

CpoiictBa coeauHennii 9(OH)X B 3aBUCUMOCTH OT XUMHUYECKON MPUPOIBI
anemeHTa E (ocHOBaHMS, KUCHAOTHI, aM(OTEPHBIE THUIPOKCUIBI).

OcHoBbl. HomeHkiatypa OCHOB, Tpaduyeckoe u3zo0paxeHue G(opMyIl.
KucnotHocts ocHOB. OcTtatku 0cHOB. lllenoun u HepacTBOpUMBIE B BOJIE OCHOBAHMUSI.
Mertonas! nomydyeHusi. OCHOBHbIE XUMHUYECKUE CBOMCTBA OCHOBAHUI.

Kucnorel, wx  kmaccudukamus 1o  cocTtaBy  (OECKHCIOPOJHEIE,
KHciopoaocoaepxkamue). HoMeHknatypa, rpaduueckoe wu3o0OpakeHue ¢Gopmy.
OcHoBHOCTHh KHUCIIOT. KucinotHble octatku. MeToapl noyyeHus KUcioT. OCHOBHbBIE
XAMHUYECKUE CBOMCTBA KHUCIIOT.

Amdorepusie ruapokcunbl. Homenkmarypa. Meroasl nomydenusi. OCHOBHbBIE
XUMHUUYECKHE CBOMCTBA aM(POTEPHBIX THUIPOKCHUJIOB.

Comn. Krnaccudukanuss mo XMMHUYECKHMM CBOMCTBAM W COCTaBy (CpeaHHE,
Kucible, ocHOBHbIE). Homenkiarypa coineil. ['paduueckoe nzobOpaxkenue QGopmyi.
Mertonsl nomydyeHusi. OCHOBHBIE XUMHUYECKUE CBOWCTBA COJIEM.

'eneTnueckass CBsI3b MEXJYy OCHOBHBIMH KJIacCaMU  HEOPTaHUYECKUX
COEJIMHEHUH.

Tema 5. CTpoeHue aTomMa ¥ epuoANYEcKasi CUCTEMA JIEMEHTOB. DJIEKTPOHHOE
cTpoeHre atomoB. KBaHTOBO-mexaHWyeckass Mojelb aroma. KBaHTOBbIE wyucha.
AtomHas opoutanb. Tumnsl atoMHbIX opOuTaneit. [Tpunmun [Maymu. [IpaBuna Xynna.
[TocnenoBaTeTbHOCTh 3aMOJNHEHUS AJIEKTPOHAMU ATOMHBIX opOuTaneir. CTtpoeHue
opOuTaNel MHOTODJEKTPOHHBIM aToMaM. OJEKTPOHHBIE CTPYKTYphl aTOMOB U
NepUOIUYecKas CHCTeMa 3JICMEHTOB; S-, p-, d - u f-ameMeHThI.

[Tepuomnueckut 3akoH JI. WM. Menneneesa u mnepuoaudeckas CucCTema
DIIEMEHTOB. DHeprus VOHU3ALNH. Cpoacto c AIEKTPOHOM.
DNEeKTPOOTPULIATELHOCTH. 3aBUCUMOCTh XHUMUYECKHX CBOMCTB 3JIEMEHTOB OT
AJIIEKTPOHHOTO  CTPOCHMSI MX AaTrOMOB. 3HA4Y€HHE TMEPUOAUYECKOTO  3aKOHA
J.1. Menneneena.

Pazpen 3. OkucianTeIbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI.
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Tema 6. OKHCIUTENHHO-BOCCTAHOBUTEIIBHBIC M AJIEKTPOXUMUYECKHUE MTPOIIECCHI.
[Ipomecchl OKHUCIEHUS W BOCCTaHOBJICHUS. OKHCIUTENIM U BOCCTAHOBUTEIM.
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE pEaKIUU. MeToa 3JIeKTPOHHOro OanaHca.
OKUCIUTENHPHO-BOCCTAHOBUTEIIbHBIE TMOTEHIMANIBL. HampaBieHne OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakuuil. InekTpoxumuueckue mnponecchl. [lonarue o
AIEKTPOIHBIX MMOTECHIINAIAX. CranpapTHbie AIEKTPOJAHBIC MMOTECHIINAIIEL.
DNEKTPOXUMHUYECKUN PAJl CTAHAAPTHBIX AIEKTPOAHBIX MOTECHIIMAIOB. 3aBUCUMOCTD
BEJIMYMHBI JJICKTPOJHBIX TOTCHIIMAJIOB OT KOHIIEHTpAalldd HOHOB B pacTBOpE.
["anpBaHWYECKHE PJIEMEHTBI. DJICKTPOABKYILAS CHUJIAa TAIHBBAHUYECKOTO 3JIEMEHTA.
DJIEKTPOIIU3. AHomHoe OKHCJICHUE u KaTOJHOE BOCCTAHOBJICHHE.
[TocnenoBaTenbHOCTH NEKTPOIHBIX MpolieccoB. 3akoHbl Dapanes.

4.3. Jlekuun
O0bem yacoB
Ne OuHo-3a04Has
wn HaumeHnoBaHHe TeMbI Ounas dopma (bopma /
3a04yHas popma
2 ceMecTp
1. | OcHOBHBIC 3aKOHBI XMUMHUH 2 2
2. | DIeKTpoHHOE CTPOCHHUE ATOMOB 2
3. | Kitaccel HeopraHM4eCKUX COSAMHEHHIMA 2
4. | DHepreTKa XUMHUYECKUX PeaKIuil. XUMUYECKas 2 2
KMHETHKA.
5. | XuMuueckoe paBHOBECHE 2
6. | PactBopsl 2 2
7. | OKUCIUTENTFHO-BOCCTAHOBUTEILHBIC PEAKITUH 2
Hroro: 14 6
4.3. [IpakTnyeckne / ceMUHAPCKHE 3AaHATHS He MPeTyCMOTPEHBI
4.5. JlabopaTopHbIe padoThI
O0BbeM yacoB
Ne OuHo-3204Hast
u/n HanmeHnoBaHne TeMbI Ounast opma bopma /
3a04Has popma
2 ceMecTp
1. | OcHOBHEIE 3aKOHBI XMMHH 2 2
2. | DAeKTpoHHOE CTPOCHHUE AaTOMOB 2
3. | Kiaccel HeOpraHMUeCKUX COCTUHCHUI 2
4. | DHepreTKa XUMHUYECKUX PEaKIuid. X UMHUYECKas 2 2
KMHETHKA.
5. | XumMuueckoe paBHOBECHE 2
0. | PactBopnl 2 2
7. | OKUCIUTEbHO-BOCCTAHOBUTEIILHBIC PEAKIIUU 2
Hroro: 14 6




4.6. CamocrosiTeibHAast pad0Ta CTyIeHTOB

O0beM yacoB
Ne HanmeHnoBanme Bup camocrositenbHOM O4Ho-3204HasA
n/n paszaena / TeMmbl padoThI Ounas ¢popma ¢popma /
3ao4Hasi popma
2 ceMecTp
1. | OcHoBHBIE 3aKOHEI Oruer B paboueit 1 8
XUMHHU TETpaaH
2. | DnexrponHoe crpoenue | Otder B paboueit 1 8
aTOMOB TETpaaH
3. | Kimaccn Ortuer B paboueit 1 8
HEOPTraHUYECKUX TETpaIu
COEAMHEHHI
4. | DHepreTuka Oruer B paboueit 1 6
XUMHYCCKHUX PEaKIHid. | TEeTpaau
XuMHUeCKasi KHHETHKA.
5. | Xumungeckoe Ortuer B paboueit 1 6
paBHOBECHE TETpaIH
6. | PactBopsr Ortuer B paboueit 1 6
TETPaIH
7. | OxuciurenpHO- Ortuet B paboueit 2 6
BOCCTAaHOBUTEJIHHBIC TeTpaan
peakiuu
HTtoro: 8 48

4.7. KypcoBblie padoThl / IPOEKTHI He MPEeAYCMOTPEHbI
5. Meroanueckoe odecneyeHue, 00pa3oBaTe/ibHbIE TEXHOJIOTUM.

C uenpto (GOpMHUPOBaHHMS U PA3BUTHUS MPOPECCHOHAIBHBIX HABBIKOB
oOydaronmxcss HEOOXOIWMO HCIOJb30BaTh WHHOBAIMOHHBIE O0pa3oBaTEIbHbBIC
TEXHOJIOTHH MPU pealn3aliy pa3InyHbIX BUOB ayJTUTOPHOU pabOThI B COYETAHUU C
BHeaynuTopHoOU. Mcnonb3yemble oOpa3oBaTebHbIE TEXHOJOTUU U METOJBI JTOJKHBI
ObITh HampaBJICHbl Ha TMOBBIIIEHUE KayecTBa MOJATOTOBKU IIyTEM pa3BUTUS Y
oOyuaromuxcs CrocoOOHOCTEM K caMOOOpa30BaHHUIO M HalEJICHbl HAa aKTHBAIMIO U
peanu3anuio JUYHOCTHOIO MOTEHIMAIA.

[IpenonaBanyvie OUCUMIIMHBI BENETCA C NPUMEHEHUEM CIEIYIOUIUX BHJIOB
00pa3oBaTeIbHBIX TEXHOJIOTHH:

Hugpopmayuonnvie MEeXHON02UU. UCII0JIb30BAaHUE AIIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB (IIEKTPOHHBIN KOHCIIEKT, Pa3MEIICHHbBIN BO BHYTPEHHEH
CETH WJIM T.I1.) NP MOATOTOBKE K JIEKIIUSM, JTA00PaTOPHBIM 3aHITHSIM.

Paboma 6 komanoe: coBmecTHast paboTa CTyZACHTOB B IPYIIIE MPHU BHIMOJIHEHUN
71a00paTOPHBIX PadOT, BEIMOTHEHUH IPYIIOBBIX JOMAIIHUX 3a/IaHUH.

6. @opMBbI KOHTPOJISI 0CBOEHHS Y4eOHOI TN CIUTLTUHBI
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1.  Tekymas arrectanus CTYJCHTOB TIPOM3BOJIUTCS B JHUCKPETHBIC
BPCMCHHBIC  WHTEPBAJIBI  JICKTOPOM M TIperojaBaTeiieM(sIMH),  BEAYIIMMH
JabopartopHble PabOTHI MO JUCIMIUIMHE B CICAYIOIMX (opmax: BBITOJIHCHUE H
3amuTa J1a00paTopHBIX PabOT, caMoCTOsATEIbHAs padoTa.

WTOroBBIii KOHTPOJBH IO PE3yJibTaTaM OCBOCHUS IWCIMILIMHBI MPOXOIUT B
(dbopMe MUCHMEHHOTO 3a4eTa (BKIIFOUaeT B ceOs OTBET HAa TEOPETHUSCKHUE BOIIPOCHI).

CucreMa OIICHWBAHUS YICOHBIX JOCTH)KCHUN CTYICHTOB, OIICHOYHBIC CPEICTBA

Ipe/CTaBlICHBl B (DOHJIE OIEHOYHBIX CPEACTB K pabouell mporpamme ydeOHOMH
JTUCHUIUIMHE (TIPUIIOKEHUHN ).

7. Y4eOHO-MeTOAMYECKOEe U MPOrPAMMHO-UH(OPMALIMOHHOE o0ecreyeHue
JTACIHUILTAHBI

a) OcHOBHas nuUTEpaTypa

1. Aopambruea H.JI. IlpakTtukym mo oOmield xumuu : yueOHOe mocodue /
AopambrueBa H.JI., AzueBa JI.M., Apxanrensckass O.B.. — MockBa : MocKkoBCKuii
rocyJapcTBeHHbIN yHUBepcuteT uMenn M.B. JlomonocoBa, 2005. — 336 ¢. — ISBN
5-211-04935-7. — Tekcr : anexTponHnsii // Lludposoit o6pazoBatenbhbiii pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/13106.html.

2. llleromuxuna, H. A. O6mas xumus / H. A. llleronuxuna, JI. B. MunaeBckas.
— 2-e u3A., crep. — Cankr-IlerepOypr : Jlans, 2024. — 164 c. — ISBN 978-5-507-
47385-4. — TekcT : anekTpoHHbIH // JIaHb : 3J€KTPOHHO-OMOIMOTEeYHasl cucTeMa. —
URL.: https://e.lanbook.com/book/366677

3. I'muuka H. JI. O6mas xumusg / H. JI. I'munaka. — JI., 1988.

4, [Tonynanenko E.I'. OOmas xumus : yueOHO-METOIUYECKOoe rocodue /
E.I'. Ilonynanenko; ['OY BIIO JIHP «JlyraHckuii HalMOHAJbHBIA YHUBEPCHUTET
nMeHnH Tapaca llleBuenko». — Jlyranck : Kuura, 2018. — 94 c.

S. Hekpacos b. B. O0mas xumus / b. B. Hekpacos. — M., 1981.

4, Hukonaes JI. A. Heoprannueckast xumus / JI. A. Hukonaes. — M.,1986.

6. [Mumunenko A. T. CripaBo4HUK 110 1eMeHTapHOU xumuu / [Tununenko A.
T., I[Tounnok B. {., Cepena H. I1., Illeyenko @. JI. — K., 1986.

0) JlomomaUTEIHHAS

1. Koposun H. B. O6mas xumus / H. B. Koposun. — M., 2000.

2. [Ipaktukym o Heoprannueckor xumu / JI. B. baduy, C. A. bane3un, @.
b. I'nukuna [u gp.]. — M., 1991.

3. Ckonenko B. B. Baxxneiiue kiaccbl HEOPraHMuec"KUX coeAuHeHuit / B.
B. Cxo—nenko, B. B. I'puropsena. — K., 1983.

4. CnpaBounuk: CBoiicTBa Heopranudeckux coeaunenuit / [lox pex. B. A.
PabunoBuya. — JI., 1983.

S. Vrait 4. A. O6wmas u Heoprannyeckas xumus / 1. A. Yrait. — M., 2002.

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI
B  kawecTtBe MarepuaIbHO-TEXHUYECKOTO  OOECTICUCHHS]  JIUCIUILIAHBI
UCITIOJIB3YIOTCAMYIbTUMEANIHBIC CPEACTBA; HAOOPHI CIIAWI0OB ¥ KUHODHUIHEMOB;
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JEMOHCTpALlMOHHbIE TPUOOPHI.

JICKIIMOHHBIE 3aHATHUA: KOMIUIEKT SJCKTPOHHBIX MpE3eHTAIlNi/ClaiioB,
ayJIuTOpHs, OCHAIICHHAs NPE3CHTAUMOHHOM TEXHUKOM (IPOEKTOp, 3SKpaH,
KOMIOBIOTEp/HOYTOYK).  [lpakThyeckme  3aHATUS:  KOMIOBIOTEPHBIM  KJjacc,
IIPE3eHTAlMOHHAs TEXHHKA (mpoexrop, DKpaH, KOMITBIOTEP/HOYTOYK),
CHEeUaIN3UPOBAHHBIE KOMIIBIOTEPHBIE POTPAMMBI IO XUMUHU.

JlabopaTopHbie  pabOTHI: XMMHUYECKass JjabopaTtopus 10 OOmed u
HEOPraHW4YEeCKOM XMMHH, OCHAIICHHAS:

1. Tabnuuamu, cxeMaMu 1o oOLIMM BOIIPOCAM METOAMKY IIPENoAaBaHUs XUMUH.

2. Tabmuuamu, cXeMaMH OTHAEIBHBIX TEM MO OOIIEH, HEOPraHWYEeCKOW U
OpraHU4eCKON XMMHH.

3. HaGopom mopenet (11apo-CTep>KHEBBIX U 00bEMHBIX ).

4. KoymekuusMH BEIECTB K OTAEIBHBIM TEMaM IIKOJBbHON IPOrPAMMBI.

5. MynpTUMETMITHBIMHU CPEACTBAMH.

6. JIJabopaTopHBIM 000pYAOBaHUE I XUMUYECKUX OIBITOB.

7. XUMHYECKHMMH pEaKTHUBaMH, IIA0JIOHAMU OTYETOB MO J1A0OPATOPHBIM
paboTtam, H T.JI.

[Ipouee: pabouee MecTO mMpenoAaBaTeNs, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoM B MHTepHET, paboure MecTa CTyJE€HTOB, OCHAIICHHbIE KOMIBIOTEPAMU C
noctynioM B HWHTepHeT, TmpeaHa3HayeHHble g pabOThl B 3JIEKTPOHHOU
o0Opa3oBaTeNbHOM cperie.

12



9. JIucT 1OoNMoOJITHEeHUH U U3MEeHEeHH I

n/n

Jara
BHECEHUS
u3MeHeHus /
JAOTOJTHEHUS

OcHoBanue

Conep:xanue
H3MeHeHus /
JOTIOJTHEHH ST

Jluua, noaTBepxKAAIOIINE
H3MeHeHue / JoOMmoJTHEHHe

3aBeayromuii
xagenpoii
(®UO,
MOJNHUCH)

JdupexTtop /
JIeKaH
(®Hno,

MOJAIUCH)
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