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1. OBIIAA XAPAKTEPUCTHKA PABOYEM IMPOI'PAMMBI
YYEBHOU U CIIUITJIMHbI

1.1. O6s1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma yueOHOW NHUCUUIUIMHBI SBJISETCS YACThIO MPOTPaMMbI
MOJATOTOBKM CHEHAINCTOB cpenHero 3BeHa B coorBeTcTBuM ¢ PI'OC CIIO mo
CHELUAIILHOCTH 23.02.04. - TexHuyeckasi JKCIUIyaTauus MOAbEMHO-
TPAHCHIIOPTHBIX, CTPOUTEJBHBIX, JAOPOKHBIX MALIUH U 000PY10BAHHUS.

1.2.MecTt0  y4eOHOH  OUCHUILUIMHBI B  NporpamMMe  MOATrOTOBKH
CIENMAIUCTOB CPEIHEr0 3BeHA

Vuebnas mucummimHa OVY]l. 12 Xumus B CHENUAILHOCTH OTHOCHTCS K
OO6muM  y4eOHBIM  JUCHUIUIMHAM  00I1e0o0pa3oBaTeIbHOTO ITMKIA.  YueOHas
JTUCLHUIUIMHA XUMUS B CTICIIUATLHOCTH U3y4yaeTcsi Ha 0a30BOM ypOBHE.

1.3. Heau u 3agaun y4eOHOM JMCUUILIMHBI — TPEOOBAHHUSA K pe3yJibTaTam
OCBOCHUSA Y4eOHOM M CHUTIHHBI

OcBoeHue conepxaHusi y4yeOHOW IUCUUIUIMHBI XUMHUS B CHEUUAJIbHOCTH
o0ecreynBaeT JOCTUKEHNE 00YYaIOIUMUCS CIEAYIOIIUX Pe3yJIbTaTOB:

1. IMYHOCTHBIX:

o - YCTOWYMBBIM MHTEPEC K HUCTOPUU M JIOCTIDKEHUSM B 00JacTu
XUMHYECKON HayKH,

o YYBCTBO F'OPJIOCTH 33 POCCUKCKUE ECTECTBEHHBIE HAYKH;

o - TOTOBHOCTb K  MPOAODKEHUI0  O0Opa3oBaHMs,  IOBBIIMICHHUIO

KBAIM(PUKALIUA B M30paHHON Npo(dhecCHOHATBHOM NESITEbHOCTH C UCIIOIb30BAHUEM
3HaHWM B 00JaCTH XUMUYECKONW HAYKH;

o - OOBEKTHMBHOE OCO3HaHHE 3HAYMMOCTH KOMIETEHLUH B 00sactu
XMMHYECKON  HayKd A 4YeJoBeKa M OO0IIecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTMYECKUE NOCTHKEHHUS B OOJACTH XWMMHH, JJISl MOBBILIEHUS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BHIOpAHHOM MPpOo(decCnoHaIbHOM NesSTeNbHOCTH;

o - YMEHHME MNPOAHAIU3UPOBATH TEXHOTEHHBIE MOCIEACTBUS  JIS
OKpY arollen cpesibl, ObBITOBOW M MPOU3BOJACTBEHHOM EATEILHOCTH YEJIOBEKA;
o - yYMEHHE YyIOpPaBIATH CBOEH IIO3HABATEIBHOM  JIESATEIBbHOCTHIO,

IPOBOJIUTh CAMOOIICHKY YPOBHS COOCTBEHHOI'O HMHTCILICKTYaJIbHOTO Pa3BUTHS;-
YMEHHUE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHHS B KOMaHJIE 10 PEHICHUIO
00IIMX 3aJ1a4 B 0071aCTH XUMHUU;

2. MeTanpeIMeTHbIX:

L4 - OBJIaJICHUC YMCHUAMHU U HABBIKAMHU PAa3JIMYHBIX BU0B MMO3HABATEILHOM
ACATCIIbHOCTU AJISI U3YUCHUS PA3HBIX CTOPOH OKPYXKAOMICTO MHpPA,
L - IPUMCHCHHNC OCHOBHBIX MCTOJOB ITO3HAHUA (Ha6J'IIOI[eHI/I$I, Hay4YHOTO

OKCIIEPUMEHTA) JUIS WM3yYeHHUs pa3IMYHbIX CTOPOH XHUMHUYSCKHX OOBEKTOB U
IPOIECCOB, C  KOTOPBIMH  BO3HUKAET HEOOXOIWMOCTh  CTAJIKMBAThCI B
npodeccruonansHoi cdepe;



° - YMEHHE OIpEeAeNaTh IeM ¢ 3aJa4d JICSITEIbHOCTH, BbIOMpATH
CpeICcTBa JUIsl WX JOCTHIKEHUS Ha MIPAKTUKE;

° - YMCHHE WCIOJb30BaTh pa3IMYHbIC HWCTOYHHMKH JUIA  ITOJYYCHHUS
XUMHUYECKON  MHGOpPMAIlMM M OIICHUBATh €€ JOCTOBEPHOCTH JJIS JIOCTHIKCHUS
[IOCTABJIEHHBIX LIEJIEH U 3a70a4;

3. npeaAMeTHBIX:

e - chOpMHPOBAHHOCTh TMPEACTABICHUI O MECTE XHMHH B COBPEMEHHOM
HAay4YHOU KapTUHE MHUPA;

o MOHUMaHWE PpOJIM XUMHUM B  (opMUpOBaHWHM  Kpyrozopa U
(GyHKIIMOHATBLHOW TPAMOTHOCTH

o YeJ0BEeKa JJIs PEUICHU MPAKTUYECKHX 3a/1a4;

o BJIaJICHUE OCHOBOIIOJATAIOIIMMH XUMUYECKUMH TOHITUAMU, TCOPUSIMH,

3aKOHAMH W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJb30BAaHME  XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

o BJIaJICHHE OCHOBHBIMHM METOJIAMH HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIMH
B XUMHUU: HaONIOJACHUEM, OINHCAHUEM, H3MEPEHHEM, 3KCIEPUMEHTOM; YMEHHE
oOpabaThIBaTh, OOBSACHATH PE3yJIbTAThl MPOBEIECHHBIX OIBITOB U JI€JIaTh BBIBOJBI;
TOTOBHOCTh M CHOCOOHOCTh THPUMEHSATH METOJbl IIO3HAHUSA IMPU PEHICHUU
IIPAKTUYECKUX 3a]1a4;

o c()OPMHPOBAHHOCTh yMEHHUS JaBaTh KOJUYECTBEHHbIE OLIEHKH U
IIPOU3BOJIMTH PACUETHI [0 XUMHUYECKUM (HOpMysIaM U YpaBHEHUSIM;

o BJIAJCHUE TMpaBUJIAMU TEXHUKH OE€30MaCHOCTH IPU HCIOIb30BaHUU
XUMHYECKUX BELIECTB;

o C()OPMUPOBAHHOCTh COOCTBEHHOM MO3MIMM 10 OTHOIICHHUIO K

XUMHYECKOM I/IH(bOpMa]_II/II/I, HOquaCMOﬁ N3 Pa3HbIX HCTOYHHUKOB.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHe padoyeil mporpaMmbl Y4eOHOM
AUCHMILIMHBI

MaKkcUMalbHas yuyeOHas Harpy3ka oOydaromerocs—954acoB, B TOM YHCIIE:

oOsi3aTenpHas ayJuTOpHas yueOHas Harpy3ka oOydaromerocs - 954acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bua yueOHoii padoThI O0Bém B yacax

O0bem 00pa3oBaTeIbHOI MPOrpaMMBbl 95

B TOM YHUCJIC:

TEOpETHYECKOe 00yUueHne 79

MIpaKTUYECKHE padOThI 16

Camocmosmenvuas paboma* -

IIpomeskyTounas arrectauus B gopme 1udpdepeHUNPOBAHHOIO 3a4eTa

YCamocmosmenvnas paboma 6 pamxax o6pazo06amenbHOl NPOZPAMMbL NAAHUPYEMCS 06PA306aMenvHOll Op2aHU3aYUel:
6 coomeemcmeuu ¢ mpebosanuimu @IOC CIIO 6 npederax obvema yyeOHOU OUCYUNIUHBI @ KOIUUECBe 4acos,
HeoOX00UMOM Ol GbINOJHEHUs. 3A0AHUL  CAMOCMOSMENbHOU — padomvl  00YHAOWUXCS,  NPedyCMOMPEHHbIX
MemMamuyeckum NIAHOM U COOEPIHCAHUEM YHeOHOU OUCYUNTIUHDL.
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2.2 TemaTH4YeCcKHii IJIaH U COAEPKAHNE YUeOHOM AUCIUTITUHBI

HaumenoBanue Conep:kaHue y4eOHOT0 MaTepuaJia, JadopaTopHblie U Oo0bem YpoBeHb Koabi
pa3aeyioB U TeM NMPAKTH4YEeCKHE 3aHATHS, CAMOCTOSITE/IbHAA padoTa JacoB OCBOEHHS | KOMIIETEHIIHIA,
00y4Jarouuxcs ¢popmupoBanmnio
KOTOPBIX
crnocodcTByer
3JIeMeHT
NMPOrpaMMbl
1 2 3 4
BBenenue Coaep:xanue yue0HOro MaTepHaJia
Hayunbie MeTObI TO3HAHMS BEIIECTB M XUMHYECKUX 2 1
siBJIeHUU. PoJib SKCIIEpUMEHTa U TEOPUH B XUMHUH.
MogenupoBanrue XUMHUYECKUX TIPOLIECCOB. 3HAUCHUE
XUMUHU B PA3BUTUU BaXHEHUIIUX OTpaciien
MPOMBIIUIEHHOCTH U CEJIBbCKOTO X034iCTBA. XUMUA U
OKpY’KaroIasi cpefa.
Pa3nen 1.00mas n 49
HEOpPraHu4vecKasi XuMusi
Tema 1.1. Conep:xaHue y4eOHOro MaTepuaJia
OcHOBHbIE IOHATHS U 1.1.1 OcHoBHEBIe NOHSATHS XUMHHU. BeliectBo. AToM. 2 2
3aKOHBI XUMHH Monekyna. XumMuueckuil aneMent. Amtorponus. [IpocTsie
M CJIOKHBIE BemiecTBa. KauecTBeHHBIN M KOJIMYECTBEHHBIH
COCTaB BEIIECTB. XUMUYECKHUE 3HAKHA U (DOPMYIIBIL.
OTHOCUTENBHBIE AaTOMHASI U MOJIEKYJISIPHAS. MACCHI.
KommgecTBo BemmecTBa
1.1.2 OcHoBHBIE 3aKOHbI XMMHUH. CTEXMOMETpUS. 3aKOH 4 2

COXPAHEHHUS MacChl BELIECTB. 3aKOH IMOCTOSIHCTBA COCTAaBa
BEILIECTB MOJIEKYJISIPHOU CTPYKTYpPBI. 3aKOH ABOrajpo u
ciencTBys UX Hero. PacuerHble 3a1a4n Ha HAXO0XKACHUE
OTHOCHUTEIJIEHOM MOJIEKYJIIPHON MacCChl, ONIPENEICHUE
MacCOBOM J0JIM XMMHUYECKUX 3JIEMEHTOB B CI0KHOM
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BCIICCTBC

CamocTosiTesibHAsi padoTa 00y4arOIMXCsl

Tema 1.2.
Iepuoauyeckuii 3aKoH U
NnepuoaNvecKas cucremMa
XHMHYECKHX IJIEMEHTOB
JI.LA. MeHnaesieeBa u
CTPOEHHE aTOMA.

Coaep:xxanue y4eOHOro MaTepuaJia

1.2.1 Ilepuoanueckmii 3axon I.U. Menaeseena.
Otkpertue JI.1. MenneneeBsiM [leproauyeckoro 3akoHa.
[Tepuoanueckuii 3akoH B popmymmposke J[.U.
Meneneesa.

[Tepuoanueckas TabnIla XUMHUYECKUX SJIEMEHTOB —
rpaduueckoe 0ToOpakeHue NePUOIUYECKOro 3aK0Ha.
CtpykTypa nepuoaudeckoi TabIuIbl: Meprosl (Malble U
0oJbIIIKe), TPYIIHI (TJIABHAS ¥ TTOOOYHASs).

1.2.2 Ctpoenue atoma u nepuoauyeckuii 3axkon /I.U.
MenpgeneeBa. AToOM — CI0XHas YacTULa. Sapo (IpOTOHBI
1 HEUTPOHBI) U JIEKTPOHHAs 00o00uka. M30TOmBbI.
CTtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB HJIEMEHTOB
MaJbIX epruo10B. OCOOEHHOCTH CTPOEHHUS ANEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB OOJIBIINX IEPHUOIOB
(mepexoaHbIX 1eMeHTOB). [loHsiTHe 006 OpOuTANAX. S-, p- U
d-OpOuTanu. DneKTpoHHbIE KOH(DUTYpAIIMU aTOMOB
XMUMHUYECKHUX 3JIEMEHTOB.

CoBpemenHas GopMyIHpOBKa NEPUOINUECKOTO 3aKOHA.
3HaueHue NEPUOINYECKOr0 3aKOHA U IEPUOANYECKON
CHUCTEMBI XUMHUUYecKuX 35iemeHToB .M. Menieneena st
pa3BUTHsI HAYKH U IOHUMAHUS XUMUYECKOH KapTHHBI MUpa

CamocrosiTesibHas padoTa 00y4alOIMXCS

Temal.3 Ctpoenue
BellecTBa.

Conep:kanue y4eOHOIro MaTepuaJa

1.3.1 Tunsl XUMHYECKOIi CBA3H

Nonnas xumudeckas cBsi3b. Katnonsl, nx oOpa3zoBaHue u3
aTOMOB B pe3yJIbTaTE MPOIECCa OKUCICHUA. AHUOHBI, UX
o0Opa3oBaHKe U3 aTOMOB B pe3yJIbTaTe Mpoliecca
BOCCTaHOBJEHUs. IoHHasA CBSI3b, KaK CBSI3b MEXKIY
KaTMOHAMH M aHUOHAMH 33 CYET JIEKTPOCTATUYECKOTO
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npuTspkeHus. Knaccudukaius MOHOB: TIO COCTaBY, 3HAKY
3apsia, HaJIUu4uio ruapaTHon 00onouku. oHHbIE
Kpuctajuinueckue pemerku. CBONCTBA BEIIECTB C HOHHBIM
TUIIOM KPUCTANINYECKON PELIETKH.

KoBanentHas xumuueckas cBsi3b. MexaHusm
00pa3oBaHKs KOBAJCHTHOU CBsI3H (OOMEHHBIN U JOHOPHO-
aKILIEITOPHBIN ). DIIEKTPOOTpULIaTeIbHOCTE. KOBaneHTHbIE
MOJIIpHAs ¥ HeToJIApHas cBsi3u. KpaTHOCTh KOBaJIGHTHOM
CBsA3U. MOJIEKyTISIpHBIE U ATOMHBIE KPUCTAIITUYECKUE
pemieTku. CBOWCTBA BEIIECTB ¢ MOJICKYJISIPHBIMH U
ATOMHBIMH KPHCTaJUIMYECKUMU PEIICTKAMHU.

Mertannuueckas cBs3b. MeTayuinyeckas
KPUCTAJUTMYECKAs PeIIeTKa U METANTNYECKass XUMUYECKast
cBs3b. PU3HYECKUE CBOWCTBA METAIIJIOB.

1.3.2 ArperaTtHble cOCTOSIHUSI BelIeCTB U BOJOPOIHAs
cBsI3b. TBepoe, )KHUIKOe U Tra3000pa3HOe COCTOSHUS
BemecTB. [lepexos BemecTBa U3 OJJHOTO arperaTHOTro
COCTOsIHMS B ipyroe. Bogopoanas cBsi3b.

Yuctele BemecTBa U cMecH. IloHsaTHEe 0 CMecH BEIeCTB.
I'omoreHnHsbie u rereporeHHble cMecu. CocTaB cMecei:
00BEMHASA U MaccoBast OJIW KOMIIOHEHTOB CMECH,
MaccoBas J10Jisl IPUMECEH.

1.3.3 JucnepcHbie cucreMsl. [Tonstue o nucnepcHoit
cucreme. JlucnepcHast asza u 1ucrnepcuoHHas cpesa.
Knaccudukanms nucnepcubix cucreM. [lonsitue o
KOJUIOMIHEIX CHCTEMaX.

JlaGopaTopHbie onbIThl [loyuenne smynscun
MOTOPHOI'O Maca.

CamocrosiTesibHAs padoTa 00y4YalOIMXCS

Tema 1.4. Boaa.
PacrBopsbI.
DJIEKTPOJIMTHYECKASA
AUCCOLMALUS.

Coaep:xanue yueOHOro MaTepuaJia

1.4.1 Bona. PactBopsl. PacTBopenue. Boaa kak
pactBopureib. PactBopuMocTs BemecTs. Hackliennsle,
HEHACBILICHHBIE, IEPECHILICHHBIC PACTBOPHI. 3aBUCUMOCTD
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PacTBOPUMOCTH Ta30B, KUJKOCTEH U TBEPABIX BEIIECTB OT
pasnuuHbIX (hakTopoB. MaccoBas 707151 paCTBOPEHHOTO
BELIECTBA.

1.4.2 DnekTPOJUTHYECKAS TUCCOIMAIISA. DJIECKTPOIUTHI
Y HEDJICKTPOIUTHL. DICKTPOIUTAYCCKAS TUCCOIHAIIHS.
MexaHu3Mbl AJIEKTPOIIUTUUECKON AUCCOLUAINH [T
BCIHICCTB C pa3JIMYHBIMU THUIIAMU XUMHUYECKOU CBSI3H.
l'unpatupoBaHHbIC M HETUAPATUPOBAHHBIE HOHBI. CTETICHD
AIEKTPOJIUTHYECKOMN Aucconnan. CuiabHbIC U caadbie
ANeKTpoaUThl. OCHOBHBIE TIOJIOKEHUS TEOPHH
ANEKTPOIUTUICCKON quccoruanuu. KucioTsl, o0cCHOBaHUS |
COJIU KaK 3JIEKTPOJIHUTHI

IpakTuyeckne 3ansaTus Nel
[IpuroroBiaeHue pacTBopa 3a/laHHOM KOHLIEHTpaluu

CamocTosiTe/ibHasi padoTa 00yyalouuxcst

Tema 1.5.
Kanaccupurxauus
HEOPraHu4eCKHX
COeIMHEHUH U uX
CBOMCTBA

Conepxanue y4eGHOro MaTepuajia

1.5.1 Kucaortsl 1 ux cBoiicTBa. KuciioTsl kak
3JIEKTPOJIUTHI, UX KJIACCU(PHUKALIUS 110 PA3TUIHBIM
MpU3HAaKaM. XMMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUU
AIEKTPOIUTHYECKON aucconuani. OCOOEHHOCTH
B3aUMOJICVCTBUS KOHLIEHTPUPOBAHHON CEPHOM U a30THOU
KHUCJIOT ¢ MeTaiuiaMd. OCHOBHBIE CITIOCOOBI TTOTyYEHUS
KHCJIOTHI.

1.5.2 OcHoBanus u ux cBoiictBa. OCHOBaHUS KaK
AJIEKTPOJIUTHI, UX KJIacCU(UKALUS 110 Pa3THYHBIM
IIpU3HAKaM. XMMHAYECKHE CBOWCTBA OCHOBAHUM B CBETE
TEOPHUH JIEKTPOIUTUUECKON nucconuanuu. Pasnoxenue
HEpAacTBOPUMBIX B BOJIE OCHOBaHHH. OCHOBHBIE CITOCOOBI
[IOJIY4YEHUsI OCHOBAHUM.

1.5.3 Coau u ux cBoiicrBa. Conu Kak 31eKTpoiauTsl. Conu
CpEIHUE, KUCIIbIE U OCHOBHbIE. XMMUYECKH CBONCTBA
COJIEH B CBETE TEOPHUH IEKTPOIUTUIECKOMN JUCCOLMALIUY.
Cnioco6b1 nosryuenust coneil. ['maponus comneit
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1.5.4.0kcuasbl u ux coiictBa. ConeoOpa3zyromue u
HecoJieoOpa3yromue okcuabl. OCHOBHBIE, aM(OTepHBIE U
KHMCJIOTHBIE OKCH/Ibl. 3aBUCUMOCTh XapaKkTepa OKCUAA OT
CTETIeHHU OKUCJICHUS 00pa3yIolIero ero Merauia.
XUMHYECKUE CBOMCTBA OKCUIOB. [loydyeHre OKCHUIOB.

JlaGopaTopHbie ONBITHI

HcnbiTanue pacTBOPOB KUCIOT UHANKATOPAMHU.
HcnbiTanue pacTBOPOB LIETOYEH MHIUKATOPAMHU.
BzanMoeiicTBHE METAILIOB C KHCIOTaMH.
BzamMoelicTBHe KHCIOT ¢ OKCHIAMU METAJJIOB.
BsanmopeiicTBre KUCIOT C OCHOBAaHUSIMHU.
BzanMmoneiicTBHE KUCIOT C COJISIMM.
BzaumMmogneiicTBue menodei ¢ coaamu. Pa3imoxenue
HEPAaCTBOPUMBIX OCHOBAHUU.

BzamMmoneiicTBue coieit ¢ meramuiamu. B3anMoaeiicTeue
COJIEM APYT C IPYIOM.

IIpakTHyeckoe 3ansaTue Ne 2
Peakuuu nonnoro ooMena. ['maponus conei.

CamocrosiTesibHas padoTa 00y4alOIIMXCH

Tema 1.6. Xumuueckue
peakuuu

Conepxanue y4eGHOro MaTepuajia

1.6.1 Knaccupukanusi XuMHYeCKHX peakuuid. Peakuun
COEIMHEHUS, Pa3JI0KEHUs, 3aMEIIEeHUs, OOMEHa.
Karanutuueckue peakiun. O6paTuMble 1 HEOOpaTHUMBbIE
peakuuu. 'oMOreHHbIe U TeTepOTreHHbIE PEaKIUu.
DK30TEpMUYECKUE U SHAOTEPMUUYECKUE PEAKIINH.
TennoBoii 3¢ (HeKT XUMHUUECKUX peaKIIHid.
TepMoxuMuyeckue ypaBHEHHs

1.6.2 OxHCIUTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH.
Crenenb okucienusi. OKUCIUTENb U BOCCTAHOBJICHUE.
BoccranoBurens u okuciaenue. MeTo1 37€KTPOHHOTO
OanaHca JIJIsl COCTaBJICHHS YPAaBHEHHU OKUCITUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUNA. DIEKTPOJIH3.
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1.6.3. CxopocTh xuMnueckux peakuuii. [lonstue o
CKOPOCTH XUMHYECKHX PEaKLUil. 3aBUCHMOCTh CKOPOCTH
XUMHAYECKHX PEaKIUi OT Pa3InYHbIX (PaKTOPOB: MPUPOIBI

pearvpymoIrx BelecTB, UX KOHIEHTpalluu, TEMIIepaTyphl,

IIOBEPXHOCTU CONPUKOCHOBEHHUS U UCIIOJIb30BaHUS
KaTaJln3aToOpPOB.

O0paTuMocTh XUMHYecKUX peakuuii. OOpatumbie u
HeoOpaTUMBbIE peaki. XMMUYECKOe paBHOBECUE U
CIIOCOOBI €r0 CMEIICHHUS

IpakTnyeckoe 3ansitue Ne 3
HccnenoBanue BAMSHUAS Pa3TUYHBIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM PEaKIHH.

CamocTosiTe/ibHasi padoTa 00yyaluuxcst

Tema 1.7. MeTaiisl "
HEMEeTAJIbI

Coaep:xanue yueOHOro MaTepuaJia

1.7.1 Metanbl. OCOOEHHOCTH CTPOCHHS aTOMOB U
KpucTayaoB. Pu3nyecKkue CBOWCTBAa METAIIJIOB.
Krnaccudukanys MeTanioB 1o pa3inyHbIM IpU3HAKAM.
XUMHUYECKHE CBOIICTBAa METAIIOB. DIEKTPOXUMHUUECKUI
PsI HapsDKEHUN MeTauioB. MeTtatotepmust.

OO6uue cnocoObl monyueHust MeTayuioB. [lonsTue o
MeTauryprud. [lupomerammyprus, THAPOMETAIUTYPTHS 1
atekTpoMeTautyprusi. CriaBbl UepHBIE U IBETHBIE.

1.7.2 Hemetayuibl. OCOOEHHOCTH CTPOEHUS AaTOMOB.
Hewmeramnsl — mpocThie BemecTBa. 3aBUCUMOCTh CBOWCTB
rajoreHoB OT UX MOJ0XeHus B [lepuoanyeckoii cucreme.
OxucIuTeIbHEIC M BOCCTAHOBUTEILHLIC CBOMCTBA
HEMETAJUIOB B 3aBUCUMOCTHU OT UX IMOJOKEHHUS B PATY
3JIEKTPOOTPUIIATETIBHOCTH

IIpakTnyeckoe 3ansaTue Ned
Pemenne OKCIICPUMCHTAJIBHEBIX 3a/1a4.

CamocrosiTeibHas padoTa 00y4YaromMXcs

Pa3nes 2 Oprannyeckas
XMMHS

42
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Tema 2.1.0cHOBHEIE
OpPraHuYecKoil XUMHH U
Teopusi CTPOEHUs
OpPraHuYecKux
coeTUHEeHHNH

Coaep:xxanue y4eOHOIro MaTepuaJia

2.1.1 Ilpeamet oprann4eckoit xumuu. [Ipupoaueie,
HCKYCCTBCHHBIC U CUHTCTUUCCKHNEC OPraHNYCCKHUC
BenecTBa. CpaBHEHHE OPTraHUYECKUX BEILECTB C
HEOPraHUYECKUMHU.

BanentHocTh. XuMHUECKOE CTPOCHUE KaK MOPSI0K
COCAUMHCHMA aTOMOB B MOJICKYJIbI IO BAJICHTHOCTHU

2.1.2 Teopusi CTPOEHUSI OPraHUYECKHUX COeIMHEHN I
A.M. BytaepoBa. OCHOBHBIE TIOJIOKEHUS TEOPUHU
XUMHYECKOTo cTpoeHus. M3oMepus 1 u30Mephl.
Xumudeckue GopMyJITbl U MOJICITH MOJICKYJT B
OpPraHUYECKON XUMUU

2.1.3 Knaccudukauus peakiuii B OpraHuveckoi
xumun. Peakuuu npucoenuueHust (TupupoOBaHus,
raJIOTeHUPOBAHUS, THIPOTAIOTCHUPOBAHHUS, THIPATAIINH).
Peakuuu oTmiernsiienus (IeruapupoBaHus,
JETUPOTAIOTEHUPOBAHUS, IeTHApaTaIvy). Peakuun
3amenieHus. Peakimm usoMepusanuu

2.1.4 Knaccudukanus oprannyeckux BeliecTs.
Knaccugukaius BemecTs 1o CTpOSHUIO YIIepoIHOTO
CKeJeTa U HAINYMIO (YHKIIMOHAIBHBIX IpyMIl. ['oMoi0rH 1
romoJiorus. Hauana Homenknarypsl IUPAC

CamocrosiTeibHas padoTa 00y4aOIMXCs

Tema 2.2 YriieBogopoabl
W UX NPHPOJIHBIE
HCTOYHUKH

Conep:kanue y4eOHOIro MaTepuaJia

2.2.1 Aaxkanbl. AJIKaHbl: TOMOJIOTHYECKUH PAJl, U30MEpPUS
Y HOMEHKJIaTypa aJIKaHOB. XMMHYECKUE CBOMCTBA aJIKaHOB
(MeTraHa, 3TaHa): TOPEHNUE, 3aMEILIEHNE, PAa3JI0KEHUE,
nerugpupoBanue. [IpumMeHeHne ankaHOB Ha OCHOBE
CBOMCTB.

2.2.2 AJIKeHbl. DTUIJIEH, €r0 NOJTYyYECHHE
(merupupoBaHUEM 3TaHA, IEMOJINMEpHU3aLUeil
MOMATHIICHA). [ OMOJIOTHYeCKui psij, H30Mepus,
HOMEHKJIATypa AJIKCHOB. XMMHUYECKUE CBOMCTBA ITUJICHA!
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rOpeHue, KaueCTBEHHBIC PeakInu (00ecIBeUnBaHUE
OpOMHO¥I BOJBI U PaCTBOpA MepMaHTaHaTa Kajus),
ruaparanus, nonumepuszanus. [I[pumenenue stuaeHa Ha
OCHOBE CBOCTB.

2.2.3. Iuennl 1 kayuyku. [lonsarue o aueHax Kak
YIJIEBONOPOAX C IBYMS JBOWHBIMU CBS3SMH.
ComnpsikeHHbIE AUEHBL. XUMUYECKHE CBOWCTBA OyTareHa-
1,3 u u3omnpeHa: obecuBeyMBaHNE OPOMHOM BOJIbI U
noJinMepu3anus B kKayuyku. HarypaneHelie u
CHUHTETHUYECKUE KayuyKu. Pe3uHa.

2.2.3. AJKHHBI. AnieTuiaeH. XUMHYECKHE CBOMCTBA
aleTUiIeHa: TopeHue, o0ecIBeunBaHe OPOMHOM BOJIBI,
MIPUCOECIMHEHHUE XJIOPOBOAOPO/IA U THAPATALIHSL.
[IpuMeHeHue arneTuiieHa Ha OCHOBE CBOWCTB.
MexkiiaccoBasi U30MepHsl C alTKaIMCHAMH.

2.2.4 Apensl. ben3zon. Xumuueckue cBoicTBa OeH3071a:
TrOpeHHe, peakuy 3aMellleHus (TaJoreHupoBaHue,
HuTpoBaHue). [IpuMeHeHne 6eH3051a HA OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHUKH YTIJIEBOAOPO/IOB.
ITpupoaHslii ra3: coctaB, IPUMEHEHHE B KAU€CTBE TOIINBA.
Hedtb. CoctaB u nepepadbotka Hed1u. [leperonka Hedru.
HedrenpomyKThl

JlaGopaTopHble ONBITHI.
O3HakoMIIEHHE C KOJUIEKLIKeH 00pa3ioB HePTH U MPOTYKTOB
e€ mepepaboTKH.

IIpakTHyeckoe 3anaTHEe Ne 5
[Tonyuenue Merana u 3tuieHa. M3ydeHue ux CBOMCTB.

CamocrosiTesibHAs padoTa 00y4YalOIMXCs

Tema 2.3.
Kucaopoacoaepxammue
OpraHuvecKue
COCAUHCHUA

Coaep:xxanue yueOHOIro MaTepuaJia

2.3.1 Cnuptsl. [Tonyuenue sTaHOIa OPOKEHUEM TITFOKO3BI
Y TUJpartanuen 3TuineHa. [ uapokcuibHas rpynna Kak
dbyukuoHanbHas. [ToHsATHE O IpeaebHBIX 0OIHOATOMHBIX
crnuprax. XMMUYECKUE CBOMCTBA ITAHOJIA: B3aUMOJCUCTBUE
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C HaTpueM, 00pa30BaHUE MPOCTHIX U CIOXHBIX 3(PUPOB,
OKHCIIeHHE B anpjerua. llpumenenne 3taHoa Ha OCHOBE
CBOMCTB. AJIKOTOJIU3M, €r0 ITOCIEACTBUS U
IpeaynpexieHue.

I'munepun Kak npencTaBUTeIh MHOTOATOMHBIX CIIUPTOB.
KavecTBeHHas peakuys Ha MHOTOATOMHBIE CITUPTHI.
[IpuMeHeHue rnunepuHa.

®enou. Gusznyeckre 1 XMMUYECKUE CBOMCTBA (heHoJIa.
B3anmHoe BusiHEE aTOMOB B MOJIEKYJie (peHoa:
B3aMMO/IEIICTBHE C TUIPOKCUIOM HATPHsI U a30THOM
KHMCJIOTOM

2.3.2 Aasaeruanl. [loasarue 00 anpaernmgax.
AnpaeruaHas rpymmna Kak QyHKIHOHATbHAS.
dopMabJIerua U ero CBOMCTBA: OKUCIICHUE B
COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJICHUE B
cooTBeTCTBYIOIMI ciupt. [lonyuenue anbaeruioB
OKHCJIEHUEM COOTBETCTBYIONIUX CIIUPTOB. [Ipnmenenue
dbopManbIeriia Ha OCHOBE €ro CBOKCTB

2.3.3 Kap6oHnoBblie kucoThl. [loHaTHE 0 KAPOOHOBBIX
kucinoTax. KapookcunbHas rpynna kak pyHKIHOHAIbHAS.
['oMonornueckuit psii npeaenbHbIX OAHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [TonmydyeHne kapOOHOBBIX KUCIOT
OKHCJICHUEM aJIbJECTHI0B. XMMHUUYECKHE CBOWCTBA YKCYCHOU
KHCJIOTBI: O0IIMEe CBOMCTBA C MMHEPAJIbHBIMU KUCIIOTaMHU U
peaxuus aTepudukanuu. [lpuMenenne ykCyCcHOM KHUCIOTBHI
Ha OCHOBE CBOWCTB. BhICIIINE )KUPHBIE KUCIIOTHI HA
MIPUMEPE MATbMUTHHOBOW M CTEAPUHOBOW KUCIIOTHI

2.3.4 Caoxuble 3¢upsl 1 kupbl. [lonydeHne cinoxHbIX
a¢upoB peaknueit srepudukaru. CioxxHbIe Y3PUpPH B
npupoje, ux 3Hauenue. [IpumeHenue cioxxHeIx 3(UpoB Ha
OCHOBE CBOWCTB.

XKups! kak cnoxusie 3¢upsl. Kiaccuduxanus xupos.
XUMHUYECKUE CBOMCTBA KUPOB: TUIIPOJIN3 U THAPUPOBAHUE
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KUJIKUX KUPOB. [IprMeHeHne >KupoB Ha OCHOBE CBOMCTB.
Mprbuia

2.3.5 YrieBoabl. YTIEBOIbI, NX KIACCUPUKALIHSL:
MOHOcCaxapuasl (TIII0K03a, GPYKTO3a), AUCAXAPHUIBI
(caxapo3sa) u mojucaxapuibl (Kpaxmal U LeJUII0JI03a).
['1mrox03a — BEIIECTBO ¢ IBOWCTBEHHOM (DYHKITHEH —
aJBJECTUA0CIUPT. XUMUYECKHE CBOMCTBA TIIFOKO3BI:
OKHCJICHHE B TJIFOKOHOBYIO KUCJIOTY, BOCCTAHOBJICHHE B
copout, ciuproBoe OpoxenHue. [I[puMeHeHHE TIIFOKO3bI Ha
OCHOBE CBOMCTB.

3HaveHHE YIJIEBOJIOB B )KUBOW MIPUPOJIE U )KU3HU YEIIOBEKA.
[TonsiTHE O peaKIUAX MOJTUKOHACHCAIIMY U THAPOJIN3a Ha
puUMepe B3auMOIIPEBPAICHUH: TJIF0K03a —>
MOJIHCaXapul

JlabopaTopHbie ONBITHI
Jloka3zaTenbcTBa HEMPEIEIbHOTO XapaKkTepa JKUAKOTO KUpa

IIpakTnueckoe 3ansaTue Ne 6
M3ydeHue cBOMCTB KUCIOPOACOAEPKAIINX COSTMHEHHH.

IIpakTHyeckoe 3ansitue Ne7
B3aumoeincTBre MIr0KO3bI U €aXapo3bl ¢ THIPOKCHIOM
meau(ll). KauectBeHHast peakiiys Ha Kpaxmad.

CamocrosiTenbHast padoTa 00y4al0IMXCs

Tema 2.4.
A3oTconepaxaime
opraHuveckue
coeqnHenus. Iloaumepsl.

Coaep:xxaHue yueOHOIro MaTepuaJia

2.4.1 Amunsl. [Tonstue 06 amuHax. AnudaTuyeckue
aMUHBIL, UX KJIacCu(pUKaLUs 1 HOMEHKIaTypa. AHUIIUH, KaK
opraHuueckoe ocHoBaHnue. [loydyenne anminHa u3
HuTpoOeH3ona. [IpuMeHeHe aHuIMHa Ha OCHOBE CBOMCTB.

2.4.2. AMMHOKUCJIOTbI. AMUHOKHUCIIOTHI Kak aMm(pOTepHbIS
TG YHKITMOHATBHBIC OPTaHHYECKHUE COSTUHEHUSI.
XUMHYECKHE CBOMCTBAa aMUHOKHCIIOT . B3aUMOJICUCTBUE CO
HIeI04aMu, KUCIOTaMH U JPYT ¢ APYTOM (peakiuus
noyMKoHAeHcaun). [lenTumaHas CBA3b M MOTUTICTITHIBL.
[IpuMeHeHre aMHMHOKHUCIOT Ha OCHOBE CBOMCTB.
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2.4.3.beaxu. IlepBuuHas, BTOpU4Has, TPETUYHAS 2 2
CTPYKTYpBI OeKOB. XMMHUYECKHE CBOMCTBA OEIIKOB:
TOpEHHUe, IeHATypaIus, THIPOJIN3, IBETHBIC PEAKIIHH.
buonornueckne QyHKImu 6€IKOB

2.4.3 INosmmepsl. benku u noaucaxapuipl Kak 2 2
OMOTIOIUMEPBI.

[Tmactmaccel. [TosryyeHne noJuMepoB peakuuein
MOJTMMEPH3AIMH U TOJIMKOHICH AU, TepMOIUIacTHYHBIC
¥ TEPMOpPEaKTUBHBIC TUIacTMACCHL. [IpeacraBuTenu
TUIaCTMACC.

Bonokna, nx knaccudukanus. [loxydenne BOIOKOH.
OTtpenpHbIC MPEACTABUTENN XUMUYECKIX BOJIOKOH

IIpakTnyeckoe 3ansaTue Ne8 2 2
HccnenoBanue CBOMCTB OEIKOB M TOJIMMEPOB.

CamocrosiTe/ibHAsi padoTa 00yYaOUIUXCS

TemMaTnKa HHIUBHAYAJIbHBIX MPOEKTOB (€CJIU MPEIyCMOTPEHO)

CamocTosiTe1bHAsi paGoTa 00y4aKOIIMXCSl HAl UHAUBHAYAJIbHBIMH NPOEKTAMH (€CIIU

IPELyCMOTPEHBHI)
IIpome:kyTouHas arrecranus B popMme 1udpepeHIHPOBAHHOIO 3a4eTa 2
Bcero 95

J1J1st XapaKTepUCTUKU YPOBHSI OCBOEHHUS Y4eOHOTO MaTepraia UCTOIb3YIOTCS CIEAYIOIIe 0003HAYCHHUS:

1. — o3HakOMUTENBbHBIN (Y3HABAHUE PaHEE N3YUCHHBIX OOBEKTOB, CBONCTB);

2. — perpoIyKTUBHBIN (BBITIOJIHEHUE JEATEIHHOCTH 10 00pa3ily, HHCTPYKIIUH WU TIOJT PYKOBOJICTBOM);

3. — IPOAYKTUBHBIN (TJITAHUPOBAHUE U CAMOCTOSTEILHOE BBITIOJIHEHHUE ICATEILHOCTH, PEIICHUE TPOOJIEMHBIX 3aj1a4).
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3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. MatepuajbHO-TeXHUYECKOE o0ecreyeHue

Jlns peanuzanuu mporpaMMbl  Y4eOHOM JUCIUILIMHBI  JOJIXKHBI OBITh
MPEAYCMOTPEHBI CIAEAYIOUIUE ClIeIIMAIbHbIE TOMEIICHUSI:

y4ueOHast ayJuTOpUsl | JIA0OpaTOpHsl XMMHUU OCHAITICHHAsT 000PYI0BAaHUEM:

- YUYEHHMUYECKHE MapThl CO CKAMEMKaMH, CTOJbI, CTOJI JEMOHCTPAIlMOHHBIH,
CTyJibs, IUKa(bl, BBITSDKHOM IIKad, JJOCKa MapkKepHas, Moilka, mkad
METAJUTMYECKUU.

- TEXHUYECKHUE CPEJCTBA OOYUYEHUS: KOMIBIOTEP, MYJIbTUMEINA TIPOEKTOP,
TEJIEBU30P, BUACOMArHUTO(DOH.

- y4eOHO-HArjJsAHbIe MOCOOUS: CTEHJBI MO0 XWMHHU, KOJUICKIUH, TUIAKATHI,
CXEMbl, HaTypajbHble OOBEKTHI, MOJIETH, MPUOOPHI U HAOOPHI ISl MOCTAHOBKH
JIEMOHCTPAIIMOHHOTO M YYEHHMYECKOTO SKCIEPUMEHTa; MHOTO(DYHKIMOHATbHBIN
KOMIUIEKC MPENOoJaBaTelisi; MeYaTHbIE U SKPaHHO-3BYKOBBIE CPEACTBA OOyUCHUS;
MEepEeYHU OCHOBHOM U JIOMOJIHUTEIBHOM y4eOHON JuTepaTypbl, HUHTEPHET-
pecypcoB,  BCIIOMOTraTelIbHOE OO0OpYyIOBaHHME W HHCTPYKIHMH; OHUOJIMOTECUHBIN
dhoH.

- nmabopaTtopHoe 000pyIoBaHKe: J1abopaTopHas MoCyAa, pEaKTHBEI.

- HHCTPYKTUBHO-HOpMAaTUBHAsA AOKYMCHTANIUA: TOCyAapCTBCHHEIC
Tpe6OBaHI/I}I K COACPKAHHUIO MW YPOBHIO IIOATIOTOBKH BBIITYCKHHKOB IIO
CIICOUAJIBHOCTH, HHCTPYKIHNH I10 OXpaHeC Tpyaa, HpOTI/IBOHO)KapHOﬁ

0€30M1acHOCTH; TMEepPeUYeHb MaTePUaIbHO-TEXHUYECKOTO U Y4EOHO-METOANUECKOTO
OCHAIICHUs KaOUHeTa.

IOMEIIEHUE MJII CaMOCTOATEIbHONM paboThl KaOMHET HH(POPMAIIMOHHBIX
TEXHOJIOTHH, OCHAILIEHHOE 000PYA0BaHUEM:

creuuainu3vpoBaHHas  ydeOHas  MeOenb:  yYEeHUYEeCKMe MapThl  CO
CKaMelKaMH, KOMITbIOTEPHBIE CTOJIbI, CTYJIbS.

TeXHU4eckue  cpeacrtBa  oOydenus:-  KommbroreprilIKIntelCoreDuo,
OEWindowsXP, Mynbsrumenuitaeiii npoektop,  [Ipuntep, Ckanep, Office
Professional Plus 2010 MAK, KOMITAC-LT ver3,5,12, WinRar, Win 7-max,
Kaspersky security mms Ousneca 2016,  makeT NPUKIAJHBIX MPOTPaMM:
TEKCTOBBIX, TAOJIUYHBIX, TPAPUUECKUX U MPE3CHTALMOHHBIX, MOJKIIOUEHNE K CETU
¢unnana, noAkIOUYeHUE K ceTh HTepHeT.

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

st peanuzanuu  mporpaMMbl  OMOIMOTEUHbINH (OHA 00pazoBaTeNbHON
OpraHu3allid yYKOMIUICKTOBAH TE€YaTHBIMU W (WJIM) DJICKTPOHHBIMHU H3JaHUSMHU,
PEKOMEHJOBAaHHBIMH JIJIs1 UCTIOJIb30BaHUS B 00pa30BaTeIbHOM IpoIecce.

3.2.1. [leyaTHble U3TaAHMUS

l.Tabpuensu O.C. Xumus i 1npodeccuit ©  cneluanbHOCTEN
texHuueckoro npoduist: Yueouux/ O.C. IN'abpuensn, U.I'. OctpoymoB. -8-¢ us.,
crep. — M.: U3narenbckuil neHTp «Akanemus», 2017
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3.2.2. DJIeKTPOHHBbIE U31aHUS (IJIEKTPOHHbIE PeCypPChl)

l.www.fcior.edu.ru (DenepanbHbIT LEHTP UH(POPMAITMOHHO-
00pa30BaTEIbHBIX PECYPCOB).

2.wwww.dic.academic.ru (Axkanemuk.CrioBapy U SHIIUKIONEINH)

3. www.booksgid.com (Book Gid. Diekrponnas 6udiuoreka).

4. www.globalteka.ru (I'moGanteka. I'moGampHas OWOIMOTEKAa HAyYHBIX
PECYPCOB).

5. www.window.edu.ru (ExuHoe OKHO jgocTyma K 00pa30oBaTeIbHBIM
pecypcam).

6. www.st-books.ru (JIyumas yuyeOHas mutepaTypa).

7. www.school.edu.ru (Poccutickuii o0Opa3oBaTeIbHbIN
nopTat.JlocTynmHOCTh, KauecTBO, 3P(HEKTUBHOCTD).

8.www. ru/book (DnexTpoHHas OMOIMOTEUHAS CUCTEMA).

9.www. school-collection. edu. ru (Emunas xosekiusi mudpoOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

10.www. pvg. mk. ru (omumnuana «[Tokopu BopoObeBEI TOpBD»).

I1.www. hemi. wallst. ru (OOpa3oBaTeiabHBI CaUT AJIsI IIKOJIHLHUKOB
«Xumus»).  12.www. chem. msu. su (DaekTpoHHass OUOIMOTEKA MO XHMUH).
13.www.enauki.ru (MHTEepHET-U3IaHUE ISl yuuTenell «EcTecTBEHHbIE HAYKH»).
14 www. 1september. ru (MeTonuueckas razera «llepBoe ceHTAOPS»).

15.www. hvsh. ru (xypHan «XuMus B IIKOJIE» ).

16.www.hij.ru ()kypHan « XUMHUS U KUZHBY).

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. Tynukun E.W. B 2-x 4. YacTp 2. Opranndeckasi Xumusi: Y4eOHUK JJIsl
CIIO. — M.: IOpaiit, 2017  https://biblio-online.ru/viewer/EE60BE5B-E7C3-
40EA-8A27-D8473F74BED3

2. Huxkutnna H.I'., I'pebenbkoBa B.M1. O0uiasi 1 Heopranuyeckasi XuMus.
B 2-x 4. Yacts 1. Teoperndyeckne oCHOBBbI: Y4eOHMK M npakTukyM s CIIO.
— M.: HOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030

3. Xumust aneMeHToB: YueOHuK u npaktukyM g CI1O. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F
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https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio/
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio/

4. KOHTPO.Ib 1 OHIEHKA PE3YJ/JIbTATOB OCBOEHUA
YYEBHOU JUCIIHUITJIMHBI

OneHka KadyecTBa OCBOCHHUS YYEOHOM IUCIMIUIMHBI BKIIIOYAET TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH U POMEKYTOYHYIO aTTECTALMIO.

Tekylmuii KOHTPOJIb YCHEBAEMOCTH OCBOCHMSI Y4YEOHOM JAUCHUILIAHBI
OCYILECTBIISIETCA MPENOAABATEIEM B INPOLECCE NPOBEACHUSA IMPAKTUYECKHUX
3aHITHI, TECTUPOBAHUS, @ TAKXKE BBHIMOJIHEHUS! 00YUYaIOIIMMHUCS UHIMBUIYATbHBIX
3aJlaHdd B COOTBETCTBUU C (POHIOM OLIGHOYHBIX CPEJACTB IO Y4yeOHOMU

IUCLUIUINHE.

Pe3ysabTaTrhl 0CBOCHUS
y4eOHOM TUCHMILUINHBI

@opMBbI M METO/IbI KOHTPOJISI ¥ OLleHKH
pe3yJabTATOB 00y4eHHs

JIMYHOCTHBIN pe3yJbTar:

- YCTOMYMBBIM HMHTEpPEC K HCTOPUH U
JOCTHKEHUSM B 00JIaCTH XUMUYECKON HayKH,
YyBCTBO I'OPJOCTH 32 POCCUICKHE €CTECTBEHHBIE
HayKU;

- TOTOBHOCTb K IPOJOJDKEHUIO 00pa3oBaHus,
MOBBIIICHUIO KBalM(uKanmuu B  U30paHHOMN
npoeccuoHaIbHOM JIeSITEIIbHOCTH c
HCII0JIb30BaHUEM 3HaHUI B o0nactu
XUMUYECKON HAYyKU;

- OOBEKTUBHOE  OCO3HAHUE  3HAYUMOCTHU
KOMIIETEHIIMM B 00JacTH XMUMHUYECKOH HayKu
JUIsE  4YeloBeKa M O0IecTBa,  yMEHHE
HCIIOJIB30BaTh TEXHOJOTUYECKUE JOCTUKEHUS B
00JacTl XMMUH, JJIs TIOBBIIIEHUSI COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO DPa3BUTHUS B BBIOpaHHOU
npodeccuoHaIbHON 1S TeTbHOCTH;

- YMEHHE MPOaHAIM3UPOBATh TEXHOTCHHBIC
MOCHEACTBUS  JUIL  OKPYXKAWILIEH  Cpensl,
OBITOBOM M TIPOM3BOJCTBEHHOM JESITEIBHOCTH
YEJIOBEKa,;

- YMEHHME YNPaBIIATh CBOEH ITO3HABATEIBHOU
JEATENBHOCTBIO, IIPOBOJUTH CaMOOLICHKY
YpPOBHS  COOCTBEHHOI'O  HMHTEJUIEKTYaJIbHOTO
pa3BUTHS;

- YMEHUE BBICTPAaUBATh KOHCTPYKTHUBHBIC
B3aUMOOTHOILIEHUS B KOMaHJE II0 PELICHUIO
0o0IMX 3a71a4 B 00JIACTH XUMHU,

HaOJIIOIEHHE;

OIICHKA TEMaTHYECKHX pedepaToB

orieHKa 3()PEKTUBHOCTH U KaueCTBA BBHITOJTHCHUS
y4eOHBIX 33724,

TECTUPOBAHUE;

OIICHKA BBIIIOJIHCHUA CaMOCTOﬂTGHBHOﬁ pa60TI>I;
OIICHKA MTPaKTUYECKHUX paboT;

3alUTa TBOPUYECKHUX U MPOEKTHBIX padoT;

MeranpeaMeTHbIH pe3yJIbTaT:

- OBJIaZICHUE YMEHHSIMH U HAaBBIKAMHU Pa3ITUIHBIX
BUJOB TIO3HABATEIbHOW JESATEIBHOCTH  JUIS
W3yYEHUS pa3HBIX CTOPOH OKPYIKAIOIIET0 MHPA;
NPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUSA
(HaOnrofieHys, HAy4YHOTO SKCIIEPUMEHTa) JUIs
U3yYEHHUs] PA3IUYHBIX CTOPOH XHUMHYECKHX
00BEKTOB H MPOIECCOB, C KOTOPHIMUA BO3HHKAET
HEOOXOAUMOCTb CTAJIKUBAThCS B

HaOJII0IeHHE;

OIIEHKa TEeMaTU4YeCKUX pedepaTon

olleHKa Y PEeKTUBHOCTH U KauecTBA BbIMOJIHEHUS
y4eOHBIX 3a7ay;

TECTUPOBAHUE;

OII€HKA BBIIIOJITHECHUA CaMOCTOSTETbHOH pa6OTBI;
OLIEHKA MPAKTUYECKUX padoT;

YCTHBIN OIPOC;

3auer.
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Pe3yabTaThl 0cBOCHUSA
Y4eOHOM T CIUILINHbBI

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUEeHUs

npodeccuoHaabHOM chepe;

- YMCHHUC OIIPEACIIATh neian u 3aJa4dn
ACATCIIBHOCTH, BBI6I/IpaTB cpeacrtBa g HUX
JOCTHIXKCHUS Ha ITPAKTUKE,

- YMCHUC HCIIOJIb30BaTh Pa3INYHBbIC
HNCTOYHHUKHN JJIA IMOJIy4YCHUA XHUMHYECKOU

UHPOpPMALIMK U OILICHUBATh €€ JIOCTOBEPHOCTH
JUIsL JOCTHKEHUS TIOCTaBJICHHBIX LIEJICH U 331124,

IIpeaMeTHBIil pe3yabTaT:

- c(opMHPOBAaHHOCTh MPEICTABICHUN O MecTe
XUMUHU B COBPEMEHHOM Hay4YHOUN KapTUHE MUPA;
[IOHMMaHUE pOJIM XUMHHM B (POPMHUPOBAHUU
Kpyrosopa # (pyHKIMOHAIBHOW TI'PaMOTHOCTH
YeJIOBEKA I PEIICHUS IPAKTUYECKUX 3a1a4;

- BJIAJICHUE OCHOBOIIOJIAralf0IIMMHU
XUMHUYECKHUMHU HOHATUSAMH, TEOPUSIMH,
3aKOHAaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
II0JIb30BAHNE XMMHMYECKONM TEPMUHOJIOTHEH U
CHMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMH METOJAaMU HAay4HOI'O

MO3HAHUS,  HUCIOJIB3YyEeMbIMU B  XHUMHH:
HAOMIO/ICHUEM,  ONMHCAaHHEeM,  H3MEpPEHHEM,
AKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,

OOBSICHATH pe3yJIbTaThl IPOBEIEHHBIX OIBITOB U
JIeJ1aTh BBIBOJBI; T'OTOBHOCTh M CIIOCOOHOCTH
IPUMEHATh METOJbl IO3HAHUSA IPU PELICHUU
IPAKTUYECKUX 3a7au;

- C(OPMHPOBAHHOCTh ~ YMEHMS  J1aBaTh
KOJIMYECTBEHHbIE OLIEHKM M  IMPOU3BOJIUTH
pacyeTbl MO XUMHMYeCKUM (opmyram u
YpaBHEHUSIM;

- BJIaJIeHUE MpaBWIAMHU TEXHUKU 0€30MacHOCTH
IIPU UCIIOJIb30BAHUN XUMUYECKUX BEILECTB;

- c(OPMHUPOBAHHOCTh COOCTBEHHOM MO3UIMHU 110
OTHOIIEHHIO K XHMHYECKOH MHQOpMaIHH,
M10JIy4aeMOU U3 pa3HbIX HCTOUYHUKOB.

OLIEHKA TeMaTHYeCKuX pedepaTron

orieHKa 3 QEKTUBHOCTH U KaueCTBA BHIMIOJIHEHUS
y4eOHBIX 3a7ay;

TECTUPOBAHUE,

OLIEHKA BBIMTOJHEHHUS CAaMOCTOSTEIILHOU PabOTHI;
OIICHKA MPAKTUYECKUX PadoT;

YCTHBIN OIIPOC;

peleHHe 3a71ay;

3alIiTa TBOPUYECKUX U IMPOCKTHBIX padoT;
nuddepeHIMPOBaHHBIN 3a4eT.
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JIucT akryaausanuu
paboueii nporpaMMbl y4eOHOM QU CIMILIMHBI
OvYa.12.1 XUMHUA B CIEHIUAJIBHOCTH

PaGouass mporpamMma y4eOHOW AMCHMIIMHBI OOHOBJICHA B YacTH JIOMOJHEHHH
W3Y4aeMbIX TE€M aKTUBHBIMU (hOpMaMH MPOBEACHUS 3aHATHUN, OPUECHTUPOBAHHBIX
NPEUMYIIECTBEHHO Ha MOATOTOBKY K TMOCHEAyIOUEMY  MIpodheCcCHOHATEHOMY
00pa30BaHMIO, PA3BUTHIO MHIWBUIYATBHBIX CIIOCOOHOCTEH OOYYaroIIMXCs MyTeM
Oosiee  TIIyOOKOro, 4eM 3TO MpEeayCcMaTpUBAETCs 0A30BBIM KYPCOM, OCBOCHUEM
OCHOB HAayKH, CHUCTEMaTHYECKUX 3HAHUW U CIOCOOOB ACHCTBUM, MPHUCYIIUX

JTAHHOW y4eOHOU TUCIUIUINHE.

W3MeHeHus B pa3zielibl ¥ TEMbI IPOrpaMMbl HE BHOCHIIUCH
PaccmoTpeHo Ha 3aceaHvy LUKIOBOM KOMHUCCUU
[Tporokosn Ne 11 ot 27 nronst 2022r.

[Ipencenarens ®pososa E.A.
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