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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
cnequanbHocTh  08.02.10. CTpoMTEJBCTBO KeJe3HbIX A0POr, MyTh W IyTeBOe
X034 CTBO.

1.2.MecTt0  y4eOHOWl  OMCHUIVIMHBI B  NporpaMMe  MOATOTOBKH
CIEeHATHCTOB CPeIHero 3BeHa

Vuebnas gucummmaa OVl 12.1 Xumus B CHIEIUAIbHOCTH OTHOCHUTCS K
OO6muM  y4eOHBIM  JUCHUIUIMHAM  00I1e0o0pa3oBaTeIbHOTO ITMKIA.  YueOHas
JTUCHUILIMHA XUMUS B CIICIIUATBHOCTH U3y4yaeTcs Ha 0a30BOM YpOBHE.

1.3. Heau 1 3agaumn y4eOHOM JMCHUILIMHBI — TPEOOBAHMSA K pe3yibTaTam
OCBOCHUSA Y4eOHOM M CHUTIHHBI

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

1. IMYHOCTHBIX:

o - YCTOWYMBBIM MHTEPEC K HUCTOPUU M JOCTIKEHUSM 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
3HAHHUM B 00JaCTH XUMUYECKOW HAYyKH;

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 COOCTBEHHOT'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 AJIS U3YUCHUS PA3HBIX CTOPOH OKPYXKAKOMICTO MHPA,
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 OIpEeAeNiTh I ¢ 3aJa4d JIeSITEIbHOCTH, BhIOMpATH
CpeACTBa JUIsl WX JOCTUKEHUS Ha MPAKTHUKE;

° - YMEHHUE HCIOJIb30BaTh pa3JIMYHbIE MCTOYHHUKH JUIS TIOJYUYEHUS
XUMHUYECKOM  HH(OpMAIlMu M OLICHHBAaTh €€ JOCTOBEPHOCTh JJIA JOCTHKEHUS
IIOCTABJICHHBIX II€JIEN U 3a/a4;

3. npeAMeTHBIX:

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

o MOHMMAaHWE PO XUMHUU B  (POPMHUPOBAHUU Kpyrozopa U
(GYHKIIMOHATBHON TPAMOTHOCTH

o YeJ0BEeKa JJIs PEUICHU MPAKTUYECKHX 3a/1a4;

o BJIAJICHUE OCHOBOINOJIATAIOIIMMU XUMHUYECKUMU TOHITUSAMH, TEOPUSIMHU,

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 PE3YJIbTATHI NMPOBENECHHBIX OIBITOB U JI€JIaTh BBIBOJDI;
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 BJIAJ€HUE TMPAaBUJIAMU TEXHUKU O€30MaCHOCTH IMpPU HCIOJIb30BAHUH
XUMHYECKUX BELIECTB;

o C()OPMUPOBAHHOCTh COOCTBEHHOM MO3MIMM 10 OTHOIICHHUIO K

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

1.4. KoinyecTBO 4acoB Ha OCBOeHHe padoyeil MporpaMmbl y4eOHOM
TUCHUNITIHHBI

MaKcuMaibHas yueOHasi Harpy3ka oOydaromierocsi—1284acos, B TOM 4HcIIE:

o0si3aTeNibHas ayIUTOpHAs yueOHas Harpy3ka oOydJaroiierocst - 95 yacos;

caMocTosiTeNIbHas paboTa odyuaronierocs — 33 yaca.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUITIJINHBI

2.1. O0bem yueOHOH TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bua yueOHoii padoThI O0Bém B yacax

O0bem 00pa3oBaTeIbHOI MPOrpaMMBbl 128

B TOM YHUCJIC:

TEOpETHYECKOe 00yUueHne 79
MIpaKTUYECKHE padOThI 16
Camocmosmenvuas pabomat 33

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 TemaTu4eckuii MJIaH U coiepPKaAHNE YUeOHOI TN CHUTLITUHBI

HauMenoBanue
pa3aeyioB U TeM

Conep:kanue y4eOHOT0 MaTepuasia, JJadopaTopHblie U
NMPAKTU4YEeCKHE 3aHATHS, CAMOCTOSITE/IbHAA padoTa
00y4Jarouuxcs

O0BbeM
4acoB

YpoBeHb
OCBOEHUS

Koapl komMneTeHunii,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByer
3JIEMEHT NPOrpaMMbl

2

BBenenue

Coaep:xanue yue0HOIro MaTepHaJia

HaquHe METOAbI ITO3HAHUA BCIIICCTB 1 XUMHNYCCKHUX SIBIICHUH.
Ponb sxcniepumenTa u Teopuu B xuMuu. MonenupoBaHue
XUMHUYCCKUX ITPOLECCCOB. 3HayeHne XUMHUHU B Pa3BUTHHU
BAKHEUILUX OTPACIIei MPOMBIIIJIEHHOCTH U CEIIbCKOTO
X03s11cTBa. XUMHSI M OKPY’KAKOIIas cpea.

Pa3pen 1.00mas u
HEOpraHu4veckasi XuMusi

65

Tema 1.1.
OcCHOBHBIC TOHATHA U
3aKOHBLI XUMHUH

Coaep:xxanue yueOHOIro MaTepuaJia

1.1.1 OcHoBHbIe OHATHSI XMMHUH. BemecTBo. AToM.
Monexkyna. XumMuaeckuit sseMeHT. Amtorponus. [IpocTsie n
CIIOKHBIE BellecTBa. KauecTBEHHBIM M KOJIMYSCTBEHHBIM COCTaB
BEIECTB. XUMHUECKHUE 3HAKU U (GopMyJIbl. OTHOCUTEIHHBIC
aTOMHAasi ¥ MOJIeKYJisipHas Macchl. KonnuecTBo BelecTna

1.1.2 OcHoBHbI€e 3aKOHbI XUMHH. CTEXHUOMETPHS. 3aKOH
COXPAaHEHHUs MacChl BELIECTB. 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB MOJIEKYJISIPHON CTPYKTYpBI. 3aKOH ABOTagpo U
CJIEICTBUSA UX HEro. PacueTHble 3a/1aun HA HAXOXKICHUE
OTHOCHUTEIIBHOM MOJIEKYJIIPHON MaccChl, OIPEIeIEHNE MacCCOBOMN
JIOJIA XUMHUYECKHX IEMEHTOB B CJI0KHOM BEILIECTBE

CamocrtosiTeibHast padoTa 00y4yaommuXxcst
[TpopaboTKa KOHCIIEKTOB U JINTEPATYPHBIX UCTOUHUKOB.
Pemenne 3a1a4 Ha HaXOXJIEHUE OTHOCUTEIBHON
MOJIEKYJIIPHOW MAcChl, ONPEICIEHUE MACCOBOM JTOJIU
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XUMHUYECKHX 3JIEMEHTOB B CJIO)KHOM BEIIIECTBE.
Haxosxaenne Macchl mimn 00bemMa 1o U3BECTHOW Macce HITU
00bEeMy BElIECTBA.

Tema 1.2.

Iepuoauveckuii 3aK0H U
nepuoan4vecKasi cucreMa
XuMHUYecKuXx 3j1eMmenToB JI.A.
MenpesieeBa M CTpOEHUE
aroma.

Conep:kaHue y4eOHOIr0 MaTepuaJa

1.2.1 llepuoauyecknii 3axon /.. MenneneeBa. OTKpbITHE
H.N. MenneneeBbiM [lepuonuueckoro 3akona. [leproanueckuii
3akoH B popmynuposke .. Menneneesa.

[Tepuoanueckas Tabinia XUMHYECKUX SJIEMEHTOB —
rpaduyueckoe oToOpakeHne IEPUOANISCKOTO 3aKOHA.
CtpykTypa nepuoandeckoil TabIuIbl: Meprosl (Malble U
OoJpIKe), rpyIIkI (TJIABHAS U TOOOYHAs).

1.2.2 Ctpoenne atoma u nepuogudecknii 3axoun 1.
MennesieeBa. AToM — ci0Has yactuua. SAapo (mpoToHsl U
HEUTPOHBI) U 3J1eKTpOHHast obosouka. M3oronsl. CTpoenue
AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MAJIBIX IIEPHUO/IOB.
OCOOEeHHOCTH CTPOEHUS IJIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB OOJIBIIUX MEPHOJO0B (IIEPEXOIHBIX AIIEMEHTOB).
[Tonstie 06 opOutansx. S-, p- u d-OpOutanu. DIEeKTPOHHbIC
KOH(UTypali aTOMOB XMUMHUECKHUX 3JIEMEHTOB.
CoBpeMeHHas (HOpMYITUPOBKA MEPHOAUUECKOTO 3aKOHA.
3HaueHue MepuoINYECKOro 3aKoHa U NEPUOANYECKON CHCTEMBbI
XxuMHYeckux 3nemMenToB [I.M1. MenneneeBa s pa3BUTHs
HAYKH U TIOHUMAaHHUsl XHMUYECKOW KapTHHBI MUPA

CamocrosiTenbHas padoTa 00y4aOmmMXcs
Omnpenenenne IeMEHTOB M0 AIEKTPOHHBIM KOHPUTYPALIHSIM.
CocraBieHne XapaKTEPUCTUKH 3JIEMEHTOB 110 IIAHY

Temal.3 Ctpoenue
BellecTBA.

Coaep:xxanue yueOHOIro MaTepuaJia

1.3.1 Tunsl XUMHYECKOI CBSA3H

Honnast xumuieckast cBsizb. KaTHoHbI, X 00pa3oBaHue U3
aTOMOB B pe3yJIbTaTe MPOIECCa OKUCIEHU. AHUOHBI, UX
o0Opa3oBaHHe U3 aTOMOB B pe3yJIbTaTe Mporecca
BOCCTaHOBJIEHUA. IOHHAs CBS3b, KaK CBSI3b MEXIY KATHOHAMH
Y @HHMOHAMM 3a CUET JIEKTPOCTATUYECKOTO MPUTSKEHHUS.

8




Knaccugukaius HOHOB: IO COCTaBy, 3HAKy 3apsiia, HATMUUIO
rupaTHON 000s104KH. IOHHBIE KPUCTAIIIMYECKHUE PEILIETKH.
CBoiicTBa BEUIECTB C MOHHBIM TUIIOM KPUCTAJUTMYECKOM
PELIETKU.

KoBasneHnTHas xumuueckas cBs3b. MexaHu3M o0pa3oBaHUs
KOBaJICHTHOH CBs3U (OOMEHHBIN U JOHOPHO-
AKIENTOPHBIN ). DNEKTpOOTpUIlaTesIbHOCTh. KoBasieHTHBIE
MOJISIPHAS U HETIOJIsIpHAs CBsA3U. KpaTHOCTh KOBaJIEHTHOU
CBsA3U. MOJIEKYJISIpHBIE U ATOMHBIE KPUCTALNINYECKNAE PEIIETKH.
CBoiicTBa BEUIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKaAMHU.

Merammueckas cBsi3b. MeTaimmnyeckas KpUCTaIINYeCcKas
peleTKa 1 MeTaJuIndecKas XMMU4ecKas cBA3b. Puzndeckue
CBOMCTBA METAJLJIOB.

1.3.2 ArperaTtHblie COCTOSIHUSI BellIeCTB M BOJOPOHAS
cBsI3b. TBep/0e, KHUAKOE U Ta3000pa3HOE COCTOSHUS BEIIECTB.
[Tepexon BemiecTBa U3 OJHOTO arperaTHOro0 COCTOSTHUS B
npyroe. BonopoaHas cBs3b.

Ywuctele BemecTBa U cMecH. [IoHITHE 0 CMecH BEIECTB.
['omorenHsie u rereporeHHbie cMecu. CocTaB cMecei:
00BbeMHas U MaccoBas JOJIM KOMIIOHEHTOB CMECH, MaccoBas
JIOJISL IPUMECEN.

1.3.3 IucnepcHbie cucremsbl. [loHsTre o nucnepcHoi
cucreme. JlucnepcHas ¢asza 1 JUCIIEPCUOHHAs Cpeaa.
Knaccudukanust nucnepcHbix cucreM. [ToHsATHE 0 KOJITTOMIHBIX
cucTeMax.

JlabopaTopHsblie onbIThl [loyueHre 3MyIbCU MOTOPHOTO
Macia.

CamocrosiTenbHas padora odyuyarommxces [Ipopadborka
KOHcIIeKTOB. Hanmcanue pedepata o teme:

«IToHATHE O XUMHUYUECKON TCXHOJIOTHH, OHMOTEXHOJIOTUU U
HaHOTEXHOJOTUW» , « ['pyboucnepcHbIe CUCTEMBI, X
KJIacCH(hUKAIMsI ¥ UCTIOIh30BaHNUE B MPOGHECCHOHATHHOM
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JACATCIIBHOCTH) .

Tema 1.4. Bona. PacTBopbl. Conep:kaHue y4eOHOIr0 MaTepuaJa
DJIEKTPOJIMTHYECKAS 1.4.1 Boaa. PactBopsl. PacTBopenne. Bona xak
AUCCOLUALMS. pactBopuTenb. PactBopumocTs BelecTs. HacblieHHble,

HEHACBIIICHHbBIE, IEPECHIIIEHHBIE PACTBOPHL. 3aBUCUMOCTh
PacTBOPUMOCTH T'a30B, KHUAKOCTEH U TBEPABIX BEIIECTB OT
pa3nn4HbBIX (pakTopoB. MaccoBas 05151 paCTBOPEHHOTO
BEIIIECTBA.

1.4.2 DaeKkTpoIUTHYECKAS TUCCOIHAINS. DICKTPOITUTHI U
HE3JICKTPOJUTHI. DIICKTPOJIUTHIECKAS TUCCOIUALIUS.
MexaHu3MbI 3JIEKTPOJIUTHYECKON JUCCOUUALIMU JUIsl BELLIECTB C
Pa3IMYHBIMU TUIIAMH XUMUYECKOU CBSI3U. [ MapaTupoBaHHbIE U
HErUAPaTUPOBAHHBIE HOHBI. CTENEeHb JIEKTPOIUTUYECKON
nuccoranui. CHIIbHBIE U clla0bie 3JeKTPOIUThl. OCHOBHBIC
MOJIOKEHUSI TEOPUH DIIEKTPOIUTUYECKON JUCCOLIMALIIH.
KucCi10Thl, OCHOBaHUS U COJIM KaK 3JEKTPOJIUTHI

IpakTnyeckune 3ausitus Nel
IIpuroToBieHre pacTBOpa 3aJaHHON KOHIIEHTPALUU

CamocrosiTenbHas padoTa 00y4aOImMXCs
Pemenue 3aga4 Ha HAX0XKIEHUE MACCOBOM 107U U MOJISIPHOM
KOHLIGHTpAIlUU PacTBOPOB.

Tema 1.5. Knaccudpukanus Coaep:xxaHue y4eOHOIro MaTepuaJia
Heopranuveckux coexunenui | 1.5.1 Kuciaorsl u ux cBoiicTBa. KHCIOTHI Kak 3J1€KTPOJIMTHI,
U UX CBOMCTBA uX Kj1accu(uKaius 1o pa3IuyHbIM IpU3HaKaM. XUMUYECKHe

CBOICTBA KMCIIOT B CBETE€ TEOPUH IEKTPOIUTHUECKOMN
nucconuranuu. OcoOEHHOCTH B3aUMOIEHCTBHS
KOHIEHTPUPOBAHHOMN CEPHOM M a30THOM KUCJIOT C METaJIaMHU.
OcHoBHbIE cIOCOOBI MOTYYEHHSI KUCIIOTHI.

1.5.2 OcHoBanus u ux cBoiicTBa. OCHOBaHUS KaK
AJIEKTPOJIUTHI, NX KJIACCU(DHUKAIINS 110 PA3IMIHBIM ITPU3HAKAM.
XUMHUYECKUE CBOWCTBA OCHOBAHUM B CBETE TEOPUU
3JIEKTPOJIUTUYECKON Aucconuanuu. Pasnoxxenre
HEPACTBOPHUMBIX B Bojie OCHOBaHMH. OCHOBHBIE CTIOCOOBI
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MOJY4YEHHUSI OCHOBAHUM.

1.5.3 Cosu m ux cBoiictBa. Coiv Kak 3J1eKTpoJuThl. Cosin
CpelHHe, KUCIIbIe U OCHOBHBIE. XMMUUYECKH CBOMCTBA COJICH B
CBETE TEOPUHU IIEKTPOIUTUYECKON nucconnanuu. Crnocoobl
noJIy4eHus coJier. I 'maposns conen

1.5.4.0xcuabl u ux cBoiictBa. CoseoOpa3syromue u
HecoseoOpasyromne okcuabl. OCHOBHBIE, aM()OTEpHBIE U
KHCJIOTHBIE OKCHJIBl. 3aBUCUMOCTh XapaKTepa OKCHIA OT
CTENEHU OKUCIIEHUSI 00pa3yIOIIEero ero MeTajlia. XuMHUYECKUE
cBoKcTBa OKCHIOB. ITosrydeHue okcuaoB.

JlaGopaTopHbIe ONBITHI

HcnbiTanue pacTBOPOB KHCIIOT HHAMKAaTOpamMu. McribiTanue
pacTBOPOB IIEJIOYEN WHIUKATOPAMH.

BzaumMoneiicTBre METAIIIOB ¢ KHCIOTaMH. B3anmozelicTBre
KHCJIOT C OKCHAaMH{ MeTau10B. B3anMopeiicTBHE KHUCIIOT C
OCHOBaHMSIMH. B3anMoeicTBHE KHUCIIOT ¢ COISIMU.
BzaumoneiicTBue menodeit ¢ corsaMmu. Paznoskenne
HEpPacTBOPUMBIX OCHOBAHU.

BzanmoneiicTBue conei ¢ MetamaaMu. B3anmoeiicTBre cojiel

JPYT C IPYTOM.

IIpakTuyeckoe 3ansitue Ne 2
Peakuuu nonHoro ooMena. ['maponus cone.

CamocrosiTenbHas padoTa 00y4arOmMXCcs CocraBnenue
cxeMbl «['eHeTnyeckas CBS3b OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COeMHEHUI» (0(hopMIIeHUE B BUJIE CXEMBbI)
CocraBrieHrue ypaBHEHUHN PeakIuii HOHHOTO OOMEHA, PeaKInii
TUAPOIIN3a COJIEH.

Tema 1.6. XuMunueckue
peakuuu

Conep:kaHue y4eGHOro MaTepuaJjia

1.6.1 Kinaccupukanusi XumuuecKkux peakuuii. Peakuun
COCTMHEHMUS, PA3JIOKEHUS, 3aMEIIICHUsI, OOMEHa.
Karanutnueckue peakiuu. O6patuMblie U HeoOpaTUMbIe
peakiuu. ['oMOreHHbIE ¥ TeTepOTeHHBIE PEaKITUH.
OK30TEpMUYECKHUE U SHAOTEPMUUYECKUE peakuu. TemnoBoii
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3P PeKT XuMHUECKUX peakuuid. TepMOXuMHUECKUE YpaBHEHHS

1.6.2 OKHMCINTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKIIMH.
Crenenb okucineHusd. OKHUCIUTENL U BOCCTAHOBIIEHHE.
BoccranoBurens u okuciaeHue. MeTo 1 2JIeKTPOHHOTO OaaHca
JUTISl COCTaBIICHUS] YPAaBHEHUM OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHNA. DIICKTPOIIH3.

1.6.3. Cxopocth xuMnueckux peaknuii. [lonstie o ckopoctu
XUMHUYECKHX peakluil. 3aBUCUMOCTb CKOPOCTH XUMHUUECKUX
PEaKIyii OT Pa3INYHbIX (PAKTOPOB: IPUPOABI pearupyronmx
BEILIECTB, MX KOHIIEHTPAIINHU, TEMIIEPATYPbl, HOBEPXHOCTU
COIPUKOCHOBEHUS M MCIOJIb30BAHUS KaTAIN3aTOPOB.
O0paTuMoOCTh XUMHYeCKHX peakumii. OOpaTumbie U
HEoOpaTHMBbIe peakIii. XHMUYECKOe paBHOBECHE B CIIOCOOBI
€ro CMEUICHUs

IIpakTnueckoe 3ansaTne Ne 3
HccnenoBanue BAMSHUS Pa3TUYHBIX (aKTOPOB Ha CKOPOCTh
XUMHYECKOW PEaKIUH.

CamocrosiTenbHas padoTa 00y4aOmmuXcs
Od¢opmnenue otuera. CocTaBiieHue ypaBHEHUI OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIUii [0 aJIrOPUTMY.

Tema 1.7. MeTaiisl "
HEMEeTAJIbI

Coaep:xanue yueOHOIro MaTepuaJia

1.7.1 Metaniabl. OCOOEHHOCTH CTPOEHUS aTOMOB U
KpucTayuioB. GU3nYecKne CBOWCTBA METAIIIOB.
Knaccudukanuys MeTaiioB 1o pa3IuyHbIM IpU3HAKAM.
XUMHYECKHE CBOMCTBA METAIIOB. DIIEKTPOXUMUYECKUH Psilt
HaNpsDKSHUH MeTayuIoB. MeTtauioTepMust.

O6mmue criocoOb! momy4yeHus: MmetauioB. [lonarue o
Metamutyprud. [Iupomeramtyprus, ruApoMeTauIyprus u
aneKTpoMeTauTyprusi. CruiaBbl YepHBIC M I[BETHBIE.

1.7.2 Hemeranabl. OCOOEHHOCTH CTPOECHUSI aTOMOB.
Hewmerannel — npoctele BemecTBa. 3aBUCUMOCTh CBOWCTB
rajoreHoB OT UX MoJiokeHus B [lepuoguueckoil cucreMe.
OKHCINTENIBHBIE H BOCCTAHOBUTEIbHEIE CBOMCTBA HEMETAJIJIOB
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B 3aBUCHMOCTHU OT UX IIOJIOKCHUA B pAOY
QJICKTPOOTPUIATCIIbHOCTHU

IIpakTnyeckoe 3ansaTue Ne4
PenieHne 9KCIIepMMEHTAIBHBIX 3a1a4.

CamocrtosiTeibHasi padoTa 00y4YarommMXcs
[ToaroroBka pedepaToB WM MPE3CHTAINI HA TEMY:
«Metamipl. DU3NYSCKHUE, XUMUUECKHUE CBOMCTBA M UX
HCIIOJIb30BAHKUE B MIPAKTUYECKON JIEATCIIbHOCTH»

« Hemeramnpl. ®u3ndecKrue, XUMAYECKHIE CBOMCTBA M X
HCIIOJIb30BAHKUE B MIPAKTUYECKON JIEATEIIbHOCTH»

« Koppo3us meramios»

Paznen 2 Oprannyeckasi
XHUMMUSA

58

Tema 2.1.0cHOBHBIE
OpPraHuvecKoii XuMHH U
Teopusi CTPOEHUs
OpPraHuYecKuX coeJuHeHu

Coaep:xxaHue y4eOHOIro MaTepuaJia

2.1.1 Ilpeamet opranunyveckoii xumuu. [Ipupoassie,
HCKYCCTBEHHbIE M CHHTETUYECKHE OPraHUYECKHE BEIECTBA.
CpaBHEHNE OPraHNYECKUX BELIECTB C HEOPraHUYECKUMHU.
BanentHOCTE. XMMHUYECKOE CTPOCHHE KaK MOPSA0K
COEJIMHEHUS] aTOMOB B MOJIEKYJIBI I10 BAJICHTHOCTH

2.1.2 Teopus cTpoeHusi OPraHMYECKUX coequHeHU A. M.
BytiepoBa. OCHOBHBIE [TOJIOKEHUS] TEOPUU XUMUYECKOTO
ctpoenus. M3omepus u usomepsl. Xumuueckue Gopmyiasl U
MOJIEJIA MOJIEKYJI B OPTaHUYECKOW XUMUHU

2.1.3 Knaccupukauus peakuuii B OpraHu4ecKoil XuMmuH.
Peakuuu npucoenuHenust (THAPUPOBAHUS, TaTOTCHUPOBAHUS,
TUAPOTAIOTCHUPOBAHMS, TUApaTaIiK). Peakiiuu oTimerieHus

(meruapupoBaHusl, IETUAPOTAIOTCHUPOBAHMS, ETUIPATALINH ).

Peakuuu 3amenienus. Peakiym nzomepusannu

2.1.4 Knaccndukanus opraHn4ecKux BelecTs.
Knaccugukanus BemecTs 1o CTpOSHUIO YTIEPOTHOIO CKeJleTa

U HAJINYHUIO (I)yHKI_[I/IOHaJ'IBHBIX rpyIIL. I'omonoru u romonorus.

Hauana somenknatypsl IUPAC

CamocTtosiTeibHasi padoTa 00y4aOIMXCS
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[IpopaboTka KOHCIIEKTa, U3yUY€HHE OCHOBHBIX MOJIOKEHUN
TEOPUH OPTraHUYECKUX COCIUHEHUN

CpaBHeHME TUINIOB YPaBHEHUM peaklMii B HEOPraHMYECKOU U
OpraHUYECKON XHUMUH.

BrryunTs (hopMyIIbl ¥ Ha3BaHUS MPEACIBHBIX YTIIEBOJOPOIOB.

Tema 2.2 Yri1eBOAOPOABI U UX
NMPUPOAHBbIE HCTOYHUKH

Conep:kaHue y4eOHOI0 MaTepuaJa

2.2.1 AnxkaHbl. AJIKaHbl: TOMOJIOTUYECKU psill, U30MEPHS U
HOMEHKJIaTypa aJKaHOB. XMMHUYECKUE CBOKCTBA aJIKaHOB
(MeTaHa, 9TaHa): TOPEHUE, 3aMEILICHUE, PA3JI0KEHHE,
neruapupoBanue. [IpuMeHeHne atKkaHoOB Ha OCHOBE CBOWCTB.

2.2.2 AnikeHbl. DTUJIEH, €T0 MOJIy4Y€eHUE (IErUIPUPOBAHUEM
3TaHa, IenoJuMepHu3alue moausTHiIeHa). ['omonornyeckuii
psiA, M30MEpHsl, HOMEHKJIATypa aJKeHOB. XUMHUYECKHE
CBOWCTBA 3TUJIEHA: TOPEHHE, KAUECTBEHHbIE PEAKIIMH
(oGecuBeunBaHre OPOMHOM BOJBI M pacTBOpA IIEpMaHIraHaTa
KaJus), rupaTanus, noiumepusanus. [Ipumenenue stuneHa
Ha OCHOBE CBONCTB.

2.2.3. Inennl n kayuyku. [IoHsaTHE O HEHAX Kak
YTIIEBOAOPOAAX C ABYMS IBOHHBIMH CBS3sIMH. CONpsKEHHBIC
JMeHbl. XUMHUECKUe CBOMcTBa OyTaauena-1,3 u uzonpexa:
oOecrBeyrBaHNEe OPOMHOM BOJBI M OJUMEPU3AIIMS B KAYUYKH.
HarypasbHble U CHHTETHUECKUE KaydyKu. Pe3uHa.

2.2.3. ATkuHBI. AnleTuieH. XMMHUYECKHE CBOMCTBA alleTHUIIEHA:
ropeHue, ooeciBeYnBaHue OPOMHOM BOJIBI, TPUCOCTUHECHHE
XJIOpOBOJIOpOJa U ruapaTanus. [I[pumeneHue aneruiaeHa Ha
OCHOBE CBOMCTB. MEKKJIaCCOBAsI N30MEPHSI C AJIKaIMCHAMMU.

2.2.4 Apensl. benson. Xumuueckue cBoiicTBa 6eH307a:
ropeHue, peakuy 3aMelleHus (TaJoreHupoBaHue,
HuTpoBaHue). IlpumeHenne 6eH30J1a HA OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHUKH YIJI€BOAOPOAOB. [ IprpoaHbIii
ra3: cocTas, IPUMEHEHNE B KAUYECTBE TOIUIMBA.

Hedts. CocraB u nepepaborka Hedptu. [leperonka nedru.
HedrenpomyKTsl.
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JlaGopaTopHble ONBITHI.
O3HakoMJICHHE C KOJUICKIIUEH 00pa3iioB HeTH U MIPOIYKTOB €€
nepepadoTKy.

IIpakTnyeckoe 3ansitue Ne 5
[Tomyyenue meTaHa U 3TwiIeHa. M3yueHue ux CBOMUCTB.

CamocrosiTesibHasi padoTa 00y4armmxcs

N3roroBiieHne Moaeneil MOJIEKYJ alIKaHOB.

[ToaroroBka cooOIIEHUI HA TEMY:

«XuUMUs yTIIEBOJOPOAHOTO CHIPhSl U MOsi Oyyiias npodeccus»
«Hed1b nporyKThl IepepaboTKI»

Tema 2.3.
Kucaopoacoaepxammue
OpraHuvyecKue coeInHeHus

Coaep:xxaHue y4eOHOIro MaTepuaJia

2.3.1 Couptsl. [Tonyuenue 3tanosia Op0OKEHUEM TIIFOKO3BI U
rufparanuen stuiaeHa. ' napokcunbpHas rpynmna Kak
¢bynkunonanpHas. [loHsTHE 0 IpeaeTbHBIX 0JTHOATOMHBIX
CrUpTax. XUMUYECKHE CBOMCTBA 3TaHOJIA: B3aUMO/ICHCTBUE C
HaTpHeM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 2PUPOB,
OKHCJIEHUE B alblierul. [I[puMeHeHre 3TaHosia Ha OCHOBE
CBOMCTB. AJIKOT'OJIM3M, €T0 MOCIEACTBUSA U MPEAYIPEKICHHE.
I'munepun kak npeacTaBuTEIb MHOTOATOMHBIX CIIUPTOB.
KauecTBenHas peakuus Ha MHOTOaTOMHBIE CIIUPTHI.
IIpumeHeHune rimneprHa.

®enon. Pusznyueckre 1 XuMUYEeCKHe CBOMCTBa GeHoa.
B3aumnoe BiusHEE aTOMOB B MOJIeKyJie (heHoa:
B3aUMOJICHCTBUE C THJIPOKCUIOM HATPHUS U A30THOM KHUCIIOTOM

2.3.2 Aasaeruasbl. [Tousarue 00 anbpaerngax. AbaeruaHas
rpynna kak GyHkuuoHansHas. @opmanbpaeru u ero cBoiicTna:
OKHCJIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIIEHUE B
cooTBeTcTBYrOIMI ciupT. [lonyuenue anpaernio
OKHCJIEHHEM COOTBETCTBYIOIIUX cIUPTOB. [Ipumenenue
dbopManbIeriia Ha OCHOBE €ro CBOHCTB

2.3.3 Kap6oHoBble KUCIO0THL. [oHsATHE O KapOOHOBBIX
kucnorax. KapbokcuibHas rpymnmna kak GyHKIHOHAIbHAsL.
["oMoJsiornyecKui psist NPEAEIbHBIX OJHOOCHOBHBIX
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KapOOHOBBIX KUCIOT. [lonmydeHrne KapOOHOBBIX KUCIOT
OKHCJICHUEM aJIbJETUI0B. XMMUYECKHE CBOMCTBA YKCYCHOM
KHUCIIOTHI: OOIIIME CBOMCTBA ¢ MUHEPATHLHBIMU KHCIOTAMH U
peaxuus 3trepudukanuu. [lpuMenenne ykCycHOM KHCIOTHI Ha
OCHOBE CBOMCTB. BrICIIMe KUPHBIE KUCIOTHI HA IPUMEPE
NAaJbMUTHUHOBOM M CTEAPUHOBOW KHCIJIOTBI

2.3.4 Cioxuble 3¢upsl 4 kupbl. [lonydyeHne cioxHbIX
a¢upoB peakiueit arepudukanuu. CioxHabie d3QUpHI B
npupoe, ux 3nauenue. [Ipumenenne cioxxueix 3pupoB Ha
OCHOBE CBOWCTB.

XKups! kak cnoxusie 3¢upsl. Kiaccuduxanus xupos.
XUMUYECKUE CBOWCTBA )KUPOB: THIIPOJIN3 U TUIAPUPOBAHLE
KHUJIKHUX )XKUPOB. [I[prMeHeHme 1UpoB Ha OCHOBE CBOWCTB.
Mpeuia

2.3.5 YriieBoabl. YTIEBOIBI, NX KIACCUPUKAIIHSL:
MOHOcCaxapubl (IIII0K03a, PpyKTO3a), IUcaxapuabl (caxaposa)
U TIoJIcaxapuibl (Kpaxmall U eJIIH0103a).

['mrok03a — BEIecTBO ¢ IBOMCTBEHHON (yHKIMEH —
aNbACTUIOCIUPT. XUMHYECKUE CBOMCTBA TIIFOKO3bI: OKUCIIEHUE
B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT,
cnuptoBoe Opoxenue. [IpuMeHeHne rioKo3bl Ha OCHOBE
CBOMCTB.

3HaueHue yIJIeBOAOB B KUBOU MPUPOJE U KUZHU YEIOBEKa.
[TonsiTve 0 peakuMAX MOJIMKOHIEHCAIIMY U THIPOIN3a Ha
IIpUMepe B3aMMONPEBPAIICHUN: INII0K03a —> MOJIHCAXapul

JlabopaTopHbIe ONbITHI
Jloka3arenbcTBa HENPEIENbHOIO XapakTepa )KUIKOro KHupa

IIpakTnyeckoe 3ansaTue Ne 6
M3ydeHue CBOMCTB KUCIOPOJACOAEPKAIMX COCTUHEHUM.

IIpakTyeckoe 3ansaTue Ne7
B3anMoeiicTBHE TIIIOKO3bI U Caxapo3bl C THAPOKCHIOM
menu(ll). KagectBeHHast peakiys Ha Kpaxmal.

CamocrosiTesibHAsi padoTa 00y4ar0IMXCs
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CocraBnenue onopHoro koHcnekra» [lonyuenue u
MpUMEHEHHE KapOOHOBBIX KUCIOT»

[ToaroroBka pedeparoB wiu Npe3eHTALUI HAa TEMY:
«IJTaHoN:Benuyaiiiee 6J1aro Wik CTPaIIHOE 3710
«AJIKOTOIU3HU U €r0 MPOPHUIAKTHKA
«MHoOroaToMHbI€ CIIUPTHI U MOs Oy Tyias npodeccuoHanbHas
JESTEIIBHOCTbY

« MbuioBapenue»

CuHTeTHYeCKHE MOIOLINE CPEICTBA: JOCTOMHCTBA U
HEJOCTaTKN

«3Ha4yeHHE YIIeBOJIOB B SU3HHU YEIOBEKA»

Tema 2.4. AzoTcoaep:kaniue
OpraHuYyecKue coeJInHeHUs.
IMoaumepsl.

Coaep:xanue yueOHOIro MaTepuaJia

2.4.1 Amunsl. [Tonstue 06 aMuHax. AnudaTnyecKkiue aMuHBbI,
UX K1accu(uKanys 1 HOMEHKIATypa. AHWINH, KaK
oprannyeckoe ocHoBaHue. [lomyueHne aHuInHa U3
HUTpoOeH3oma. [IpuMeHeHre aHIJIMHA HA OCHOBE CBOMCTB.

2.4.2. AMMHOKUCJOTbI. AMUHOKHUCIIOTHI Kak aMm(pOTEpHbIE
TU(GYHKITMOHATBHBIE OPTAaHUYECKUE COSTUHEHHS. XUMUYECKUE
CBOICTBa aMHHOKHUCJIOT: B3aUMOJIEHCTBHUE CO IIeI0YaMH,
KHCIIOTaMU U JIPYT C IPYroM (peakiust MOJIUKOHICHCAIIUHN).
[lenrtuHas cBsi3b U MONUNENTHABL. [[puMeHEeHE aMUHOKUCIIOT
Ha OCHOBE CBOWCTB.

2.4.3.beaxu. [lepBuuHnasi, BTOpU4HasA, TPETUYHASI CTPYKTYPbI
6enKoB. XUMHUECKUE CBOMCTBA OENTKOB: TOpEHHE,
JIeHaTypalysi, THIPOJIN3, IIBETHBIC peakunu. bronornyeckue
¢GyHKIMU OEIKOB

2.4.3 Tloammmepsbl. benku u nmonucaxapuabl Kak OUOTIOIUMEDHI.
ITmactmaccel. [TosryyeHne noauMepoB peakuuei
MOJIMMEPU3ALMH U MTOJIMKOHACHCALUU. TepMOIIaCTUYHBIE U
TEepMOpeaKTUBHBIE ITacTMacchl. [IpencraBurenu miacrmace.
Bonokna, ux knaccuduxanus. [loxydyeHne BOJIOKOH.
OTtaenpHbIe MPEICTABUTENN XUMUYECKHX BOJIOKOH

IIpakTyeckoe 3ansaTHEe Ne8
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HccnenoBanue CBOMCTB OEIKOB U MOJIMMEPOB.

CamocTrosiTeJibHasi padoTa 00yYaKOIIHXCS 4 2
[ToaroroBka npe3eHTanuii Ha TEMY:

« [onumepsl. [Tnactmaccel B ObITY»

« 3HayeHne OEJKOB B KHU3HH YEIIOBEKa»

Cocrasnenue Tabmnuipl «OCHOBHBIE KJIACChl OpraHUYEeCKUX
COCIMHCHUIN»

TemMaTHKa HHANBHAYAJIbHBIX MPOEKTOB (€CJIH MPEIyCMOTPEHO)

«Xumust 1 sKonorus», «Vcropust pa3sBUTUS XUMUN KaK HAyKW», «3HaYEHHUE MTOJIMMEPOB B KU3HU
YeJI0BEeKa U /ISl pa3BUTHS JKEJIE3HOL0POKHOTO TpaHCIOPTa», « HaHOTEXHOIOIUN B XUMUMY,
«Ponp XMMUU ¥ 3KOJIOTUH JIJIS1 pa3BUTHSI KEIE3HOJOPOKHOTO TPAHCIIOPTa», « 3HAUEHUE
nepuouyeckoro 3akona J[.11. MenneneeBa B pa3BUTUM XUMHMHU KaKk HayKW», « Bxian ydeHbIx
xuUMHKOB B 1obeny B BOB», «3nauenue metamios B BOB». « buorpadus JI.1. MenneneeBay, «
XUMHUECKHE BEIECTBA U 37J0POBbE UeloBeKay,» Exa yenoBeka riazaMu XUMHUKay,
«Heo6Xx01MMOCTh XUMHUYECKOT0 00pa30BaHus U SKOJOTUYECKOTO CO3HAHUSY.

CamocTosiTe1bHAsi paGoTa 00y4alOIIMXCSl HAl UHAUBHAYAJIbHBIMH NPOEKTAMH (€CIIU 3 2
IPEyCMOTPEHbI) U3yUEHHUE JIUTEPATYPbl, TIOCTAHOBKA MTPOOJIEMbI, 000CHOBaHHE €€
aKTyaJbHOCTH, (POPMYJIMPOBKA LIEJIH, BBIABMKEHUE TUIIOTE3bl, COCTABIICHHE [UIaHA IEHCTBHH 1O
IIPOBEPKE TUIIOTE3bI,, aHAIN3 HH(OpMaLH, co3ianue npoaykra. OdopMieHre TeKcTa IPOeKTa,
IIPE3EHTALMH.

Bcero 128

JIy1st XapaKTepUCTUKHA YPOBHSI OCBOCHHUS YUEOHOTO MaTepuaia UCTIOIb3YIOTCS CIEAYIONINe 0003HAYEHUS:

1. — o3HakoMUTENBbHBIN (Y3HABAHUE paHEE N3YYCHHBIX OOBEKTOB, CBONCTB);

2. — penpoyKTUBHBIHN (BBITIOJIHEHUE ACATEILHOCTH 110 00pa3ily, MHCTPYKIIUU WUJIU TIOJ] PYKOBOJICTBOM);

3. — IPOYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSTEIILHOE BHITIOJIHEHHUE ICATEILHOCTH, PEIICHUE MTPOOJIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0eceueHne

Peanuzauus paboueid mporpaMMbl y4eOHOW JUCHUIUIMHBI TPEOYET HATHYHS

kaOuHeTa (J1abopaToprn) XUMHUHU.

OO6opynoBaHue kabuHeTa(J1adopaTopun):

- YYCHMYECKHE MapThl CO CKaMEHKaMH, CTOJIbI, CTOJI IEMOHCTPAIlMOHHBIN,
CTyJbs, IUKa(bl, BBITSDKHOM IIKad, JJOCKa MapkKepHas, Moilka, mkad
METAJUIMYECKUH.

- TEXHUYECKHUE CPEJCTBA OOYUYEHUS: KOMIBIOTEP, MYJIbTUMEINA TIPOEKTOP,
TEJIEBU30p, BUACOMArHUTODOH.

- y4eOHO-HArjsiAHbIe MOCOOUS: CTEH[bI M0 XUMHH, KOJUICKIIMH, TIaKaThl,
CXEMBbI, HaTypajdbHbIe OOBEKTHI, MOJIETH, MPUOOPHI U HAOOPHI ISl MMOCTAHOBKH
JIEMOHCTPAIIMOHHOTO M YYEHMUYECKOTO SKCIEPUMEHTa; MHOTO(DYHKIIMOHATbHBIN
KOMIUIEKC MPETNoJaBaTelisi; MeYaTHbIE U SKPaHHO-3BYKOBBIE CpEACTBA OOyUECHUS;
MEepEeYHU OCHOBHOM U JIOMOJIHUTEIBHOW Yy4eOHOW JHUTEpaTyphbl, HHTEPHET-
pecypcoB,  BCIIOMOTraTelIbHOE OO0OpYyIOBaHHME W HHCTPYKIHMH; OHOIMOTECUHBIN
dhoH.

- naboparopHoe o0opyioBaHUE: JabopaTopHas MOCy1a, PEaKTUBHI.

- HHCTPYKTHUBHO-HOPMATHUBHAA JOKYMCHTAaIM:A: roCcy1apCTBCHHEIC
Tpe6OBaHI/Iﬂ K COACPKAHUIO MW YPOBHIO IIOATOTOBKH BBIIITYCKHHKOB IIO
CIICOUAJIbHOCTH, HHCTPYKIHNH I10 OXpaHeC Tpyaa, HpOTI/IBOHO)KapHOﬁ

0€30IacHOCTH; TepeueHb MAaTePUAIBHO-TEXHUUECKOTO M YIEOHO-METOIMIECKOTO
OCHAIIIEHUST KaOWHETA.

I[Ipy  mpoBencHWMM  MPAKTUYECKUX  3aHATUM C  HCIOJb30BAaHUEM
KOMIBIOTEPHOU TEXHUKH 3aHSATUS MPOBOJATCS B KaOuHeTe WH(OPMAIIMOHHBIX
TEXHOJIOTHIA.

3.2. UndopMaunnoHHoe odecnevyeHue o0yueHust

[lepeyeHb peKOMEHIyEeMONl Yy4YeOHOW JUTEPaTypbl, HHOOPMAIMOHHBIX
pecypcoB cetu UHTEpHET.

OcHoBHas ydueOHas JIMTeparypa:

1. 1.Tabpuensu O.C. Xumuss pas1 npodeccwii U crenHaTIbHOCTEN
texHuueckoro npoduist: Yueonux/ O.C. I'abpuensu, U.I'. OcrpoymoB. -8-¢ u3.,
ctep. — M.: MU3naTensckuil ueHTp «Akanemus», 2017

JlomonHUTENBHAS YueOHas IuTepaTypa:

I. Tynukun E.W. B 2-x 4. Yacts 2. Oprannyeckasi XuMusi: Y4eOHUK JLIsl
CIIO. — M.: FOpaiit, 2017  https://biblio-online.ru/viewer/EE60BE5SB-E7C3-
40EA-8A27-D8473F74BED3

2. Hukutuna H.I'., ['peGenbkoBa B.M1. Q0uias u Heopranmyeckasi XuMusl.
B 2-x u. Yacts 1. Teopernueckue OCHOBbI: Y4eOHUK M npakTukym s CIIO.
— M.: HOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030
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3. Xumus 35ieMeHToB: YueOHuK u npaktukym st CI10. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

NuTepHeT-pecypcesr:
1. l.www.fcior.edu.ru  (PemepanpHbli  HEHTp  WHPOPMAIMOHHO-
00pa3oBaTeIILHBIX PECYPCOB).
2.wwww.dic.academic.ru (Axagemuk.CroBapy U SHIUKIIONEINN)
3. www.booksgid.com (Book Gid. Dnekrponnas 6ubdanoreka).
4. www.globalteka.ru (I'mobGanteka. I'moOampHas OHOIHMOTEKAa HAyYHBIX

pecypcoB).

5. www.window.edu.ru (EmuHoe OKHO jgocTyma K 00pa3oBaTeIbHBIM
pecypcam).

6. www.st-books.ru (JIyumas yueOHas muTepaTypa).

7. www.school.edu.ru (Poccutickmii 00pa3oBaTeIIbHBIH

noptai.JlocTynmHOCTb, KauecTBO, 3(P(HEKTUBHOCTH ).
8. www. ru/book (DnekTpoHHasi OMOIMOTEUHAS] CUCTEMA).
9.www. school-collection. edu. ru (Emunas xkosekiust 1udpOBBIX
00pa3oBaTeIbHBIX PECYPCOB).
10.www. pvg. mk. ru (omummuana «I[Tokopu BopoObeBBI TOPEI»).
11.www. hemi. wallst. ru (OOpa3oBarenbHbId CaWT JJIs1 IIKOJLHUKOB
«XuMHUs»).
12.www. chem. msu. su (DnekTpoHHas OUOJIUOTEKA 10 XUMHUH).
13.www.enauki.ru (uHTepHeT-U3JaHue JUIs yuuTened «EcTecTBEHHBIE
HAYKW»).
14.www. lseptember. ru (MmeTonuueckas razera «llepBoe ceHTIOPs).
15.www. hvsh. ru (xypHan «XuMHS B TIKOJIE» ).
16.www.hij.ru (kypHan « XUMUS U KU3HBY).

3.3. Bbinosnenue tpedoBanuii P®I'OC B 4YacTH uHCHOJIBL30BAHUSA
AKTHBHBIX U MHTEPAKTHUBHBIX (DOPM 00y4eHUsI

B menax peanusanuu KOMIIETEHTHOCTHOTO MOAX0Ja paboyass mporpamma
IpeaycMaTpuBaeT HUCIOJIb30BaHUE B 00pa30BATEIbHOM IMIPOLECCE AKTHBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEIACHUS 3aHATHI B LEIAX (POPMUPOBAHUS U PA3BUTHS
O0IIMX ¥ MPO(PECCHOHANBHBIX KOMITETEHIIHI:

Tema 1.1 OcHOBHBIE OHATHS XUMUU B (DOPME XUMHUECKOTO COYNHEHUSI.

Tewma 1.3 Ctpoenue BemecTBa B popMe MUHU-TIPOEKTOB

Tema: 1.4 PacTBOpbI B popMeE JIEKLINHU C 3aIUIAHUPOBAHHBIMHU OLITMOKaMH.

Tema 1.5 Knaccudukaius HeopraHUYECKUX COCIMHEHHH B (GOpMe ypoka
COpPEBHOBAHHSI.

Tema 1.6. OKMCIUTENHEHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B (OpPME 3a0YHOM
9KCKypcun Ha mpeanpuatrue. CKOpocTb XHUMHUYECKUX peakuuid. OOpaTUMOCTh
XUMUYECKUX peakiuil B hopMe perieHus: CUTYyallMOHHBIX 3a/1a4

Tewma 1.7 Metamnel. Hemeranisl B hopme ypoka copeBHOBaHUS

Tema 2.1 OcHOBHbIE NOHATHSA OPraHMYECKONM XHMHHM U TEOPHUS CTPOCHUS
OpraHUYeCcKUX COECIUHEHUH B (hOpME ypOKa-TPEHHUHTA.
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Tema 2.2 IlpuponHble WCTOUYHUKU YTIJIEBOJOPONOB B (hOpMe IEIIOBOU
UTPBI.

Tema 2.3. Anpaeruasi. Kap6onoBsie kucnoTsl. Croxxubie 3Qupsl. XKupsl. B
dbopMe ypoka-cOpeBHOBAHUS, TPYMIIOBOIl pabOTHI B Mapax, ypoKa-MHUHU MPOEKT.

YrneBoasl B hopMe ypoka KOH(DEpeHITHH.

3.4. Ucnosb30BaHuE CPeACTB BHIYMCIMTEIbHOI TEXHUKH B Ipolecce
00y4eHus

PaGouas mnporpamma mnpeaycMaTpuBaeT HCIOJIb30BAaHUE TEPCOHAIBHBIX
KOMITBIOTEPOB OOYUYaIOIIMMHUCS B XOJ€ MPOBEACHHUS CICAYIOMMX MPAKTHYSCKUX
3aHITHU:

IIpakTuaeckoe 3auHaTre No2

Peakiiun nonnoro oomena. I'mapoans coJiei.

IIpakTnueckoe 3ansaTue Ne3

HccaenoBaHue BIMSHUSA pa3INYHBIX (PAKTOPOB HAa CKOPOCTH XMMHUYECKHX
peaKnuit

IIpakTueckoe 3ansaTue NeS

ITonyuyenune MeTaHa 1 dTuiaeHa. M3ydeHne uxX CBOMCTB

IIpakTnueckoe 3aHsaTue Ne 6

M3yuyenne cBOMCTB KUCIOPOACOICPKAIMX COSTUMHCHUM

IIpakTuueckoe 3aHsaTue Ne 7

B3aumonelicTBUE  TUIIOKO3BI M €axXxapo3bl € THIAPOKCHJIOM  MeEaH
(11).KauecTBeHHas peakiys Ha KpaxMad.
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4. KOHTPO.Ib 1 OHIEHKA PE3YJ/JIbTATOB OCBOEHUA
YYEBHOU JUCIIHUITJIMHBI

OrmeHka KavecTBa OCBOCHHUS YYEeOHON MUCHIUIUIMHBI BKJIIOYACT TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH U TPOMEKYTOUHYIO ATTECTALUIO.

Tekylmuii KOHTPOJIb YCHEBAEMOCTH OCBOCHMSI Y4YEOHOM JAUCHUILIAHBI
OCYILECTBIISIETCA MPENOAABATEIEM B INPOLECCE NPOBEACHUSA IMPAKTUYECKHUX
3aHITHI, TECTUPOBAHMS, a TAK)KE BBHIMOJHEHUSI O0YYAIONIMMUCS UHAUBUIYaIbHBIX
3aJlaHdid B COOTBETCTBMM C (DOHIOM OIEHOYHBIX CPEACTB MO Yy4eOHOI

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 mporpamma y4eOHON IUCHUIUIMHBI OOHOBJEHA B YacTU JIOTIOJHEHUU
W3Y4aeMbIX TE€M aKTUBHBIMU (hOpMaMH MPOBEACHUS 3aHATHUN, OPUECHTUPOBAHHBIX
MPEUMYIIECTBEHHO Ha TMOATOTOBKY K TOCIEAYyIOMeMy  MPOdeCcCHOHATBHOMY
00pa30BaHUIO, Pa3BUTHIO MHAMBHUAYaJbHBIX CHOCOOHOCTEH 00yYarou[uxcsi myTeM
O6onmee  TIyOOKOTO, Y€M 3TO MPEIyCMaTPHBACTCS 0A30BBIM KypCOM, OCBOCHHEM
OCHOB HAayKH, CHUCTEMaTHYECKUX 3HAHUW U CIOCOOOB ACHCTBUM, MPHUCYIIUX

JTAHHOW y4eOHOU TUCIUIUINHE.

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

[Ipencenarens ®pososa E.A.
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