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1. TACHOPT NMMPOI'PAMMbBI YUYEBHOM JIJUCIUITIJINHBI
Xumus
1.1. Ob6aacTh NpUMEHEHHs POrPaMMBbI
Pabouas mporpamma y4yeOHOM JUCHUIUIMHBI SBJSIETCS YacThio 00pa30BaTENbHOW MPOTPaMMBI
cpenHero mpodeCCHOHAIBLHOTO 00pa30BaHUsl TOATOTOBKH CIICIIMATUCTOB CPEIHErO 3BEHA
08.02.10 CTpouTesbCTBO KeJe3HbIX J0POT, MYyTh U IyTeBOe X0351iCTBO.

1.3. Heau 1 3a1a4u QM CHUIUVIMHBI — TPEOOBAHUSA K Pe3yJbTATAM OCBOCHUS IUCIUILIAHBI:

Conepxxanue pOrpamMMBbl «XHUMMUA HaIpaBJIEHO Ha JIOCTHIKEHHE
CIEAYIOUIUX LeJei:

-popmupoBanue y oOydaromuxcs YMEHUS OLICHUBATH 3HAYMMOCTh
XHUMHYECKOr0 3HAHMS JUIs KaXKJIO0r0 YeJIOBEKa;

-popmupoBanue y o0yJarmuxcs LIEJTOCTHOI'O IIPEACTABIICHUSA 0 MUpE

U pOJIM XHMHUHU B CO3JJaHUUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpa;
YMEHHsI  OOBSACHATH OOBEKTBI W  MPOLECCHl  OKPYXKAMOMICW  JACHCTBUTETBHOCTH -
NPUPOAHON,  COUMAIBHOW, KYJIBTYPHOM, TEXHHUYECKOHW  Cpelbl, - HCHOOJb3YyAd  JJIs
3TOr0 XUMHYECKHUE 3HAHUS;

-pa3BuTHE y oOyuaromuxcs YMEHHH pasnuyath (bakThI U OLICHKH,
CpPaBHHBATh OIICHOYHBIC BBIBOJBI, BHUACTh HX CBSI3b C KPUTEPUSIMH OIICHOK U CBS3b
KpUTEPHUEB Cc OnpeaeIEHHOMN CHUCTEMOI LIEHHOCTEM, dhopmynupoBaTh u
000CHOBBIBAaTh COOCTBEHHYIO TIO3HIIUIO;

- MpUOOpEeTeHHEe OOYYAIOIIMMUCS ONBITa PAa3HOOOPA3HOUW JAESITEIBHOCTH, OMbITA IMO3HAHHUS W
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, UMEIONINX YHHUBEPCATbHOE 3HAYCHHE I PAa3TMYHBIX
BUJIOB JESTENbHOCTH (HAaBBIKOB pEIIEHUs MpoOJeM, MPUHATHS PEUICHW, MOUCKa, aHalu3a U
00paboTku

uH(popMaluuy, KOMMYHHUKATHUBHBIX HaBBIKOB, HaBbIKOB U3MEpEeHUi, HaBBIKOB
COTPYIHUYECTBA, HABBIKOB 0e301macHOTo oOpartneHus C BEIIECTBAMHU B
MOBCETHEBHOM KU3HH).

OcBoenue cofepkanus yaeOHOM TUCIUIUTMHBI «XUMUS», 00€CTIeYBaET

JOCTUKEHUE CTYACHTAMU CICAYIOUINX pe3)ibmamos:

JAUYHOCMHbBIX.
-4yBCTBO ropaocTtu n YBAXCHUA K HUCTOpUHU n JOCTHKCHUAM
OTE€YECCTBEHHOM XUMHYSCKOMN HAYKH; XUMHUYCCKU T'paMOTHOC IMOBCACHUC B

NpoeCCHOHAIBHONW ~ JICSITENIBHOCTU W B OBITY mpu  OOpaIleHud ¢ XUMUYSCKUMHU
BEIIIECTBAMH, MaTepHajJIaMH U TPOLIECCAMU;

-TOTOBHOCTb K TIPOJIOJDKEHHIO o0pa3oBaHUs u TIOBBIIIICHUS
KBaJTM(pHUKAIMKA B M30paHHONW MPO(hecCHOHATBHONW NESITEIbHOCTH U OOBEKTUBHOE OCO3HAHHE
POITM XUMHUYECKUX KOMIIETEHIIHIA B 3TOM;

-YMEHHE HCIIOJIb30BATh JNOCTHKECHUS COBPEMEHHOMN XUMUYECKON
HayKu u XUMHUYECKHUX TEXHOJIOTUH JUTS MOBBIILICHUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B BBIOpPAaHHOM MPO(ECCHOHANBHOMN NesTeIbHOCTH;
MemanpeomemHbvlx:

-MCIIOJIb30BaHUE pa3InYHBIX BHJIOB IIO3HABATEIILHOU NEeSATEIbHOCTH u

OCHOBHBIX  HMHTCJUICKTYQJIbHBIX  omepanuid  (IOCTaHOBKAa  3amaud,  (HopMyTupoBaHHE
THUIIOTE3, aHaJInu3 )41 CHHTC3, CpaBHCHHC, 0606LL[CHI/IC, cucreMaTrmui3anusi, BBISIBJICHUC
NPUYNHHO-CICICTBEHHBIX  CBsI3¢H, TIOMCK  aHAJIOroB,  (OpMyIMpOBaHHE  BBIBOJIOB)
JJISL peuicHu-d IIOCTaBJIICHHOU 3aJda4u, MMPUMCHCHUC OCHOBHBbIX METOOO0B IIO3HaAHUA
(mabmroieHue, Hay4HBIN IKCIICPUMEHT) TUTS W3y4YEHUS Ppa3IUYHBIX CTOPOH



XUMUYECKMX OOBEKTOB M  TPOIECCOB, C KOTOPHIMH  BO3HHUKAEeT HEOOXOIUMOCTH
CTaJIKUBAThCS B IpodecCuoHaIbHOU cepe;

-HCTIOJIb30BAHHE Pa3TUYHBIX HUCTOYHUKOB TUISE MOJTy4eHUS XUMHUYECKON
uHpoOpMallii, yMEHHUE OLEHUTh €€ JOCTOBEPHOCTb  JUIsl  JIOCTHIXKEHUS  XOPOIIMX
pe3ynbTaToB B MpodeccroHambHOU cdepe;

npeomemmuuvlx:

-chopmupoBaHHOCTH MPEICTaBICHHIA 0 MecTe XUMUHI B COBPEMEHHOM
HAyyHOM KapTUHE MHpa; I[IOHUMAHUE pOJM XUMUU B (OPMUPOBAHUU Kpyrozopa u
(GYHKIIMOHATTLHOW TPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHsI MPAKTUYSCKUX 3a/1a4;

-BIIaJICHHE OCHOBONOJIATAI0IIUMU XUMHUYECKHUMHU MOHSTUSMU,
TEOpUSMH, 3aKOHAMH W 3aKOHOMEPHOCTSMH; YBEPEHHOE IOJIb30BAHHE XUMHUYECKOU
TEPMHUHOJIOTUENW U CUMBOJIUKOM;

-BIIJICHHE OCHOBHBIMH METOJIaMHU HAy4YHOTO MO3HAHUS,
UCIONB3YEMBIMU B~ XHMHUHU:  HaONIOJIEHUE, OINUCaHUE, W3MEpPEHHEe, IKCIEPUMEHT;
yMeHHEe  00padaThiBaTh,00BACHATh,  pE3yabTaThl  MPOBEAEHHBIX  ONBITOB W JIeNaTh
BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH TPUMEHSATH METOJbl I[O3HAHUS MPU PEIICHUU
MPAKTUYECKHX 3a7a4;

-c(hOpMUPOBAHHOCTH YMEHUS JlaBaTh KOJINYECTBEHHBIC OLICHKHU "
IPOBOJIUTH PACUYETHI 10 XUMHUECKUM (POpPMYJIaM U YpaBHEHUSIM;

-BJIaJICHUE MpaBUIaAMHA TEXHUKH 0e3omacHOCTH npu UCTIOJIb30BaHUH
XUMHUYCCKUX BCIUICCTB,

-c()OpMHUPOBAHHOCTH coOCTBEHHOM MTO3UIINH 1o OTHOIIIEHUIO K

XUMHUYECKON MH(POPMAIIUH, TOTy4aeMOil U3 pa3HbIX HCTOYHHUKOB.

1.4. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPAMMBbI AU CHUIINHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyuatomierocs 117 dacos, B TOM uucie:

00s13aTeNIbHOM ayTUTOPHOM yueOHOI Harpy3Kku oOyuaromerocs 78 vaca;
CaMOCTOSITENIbHON paboThI oOydarorerocs 39 yacos.
1.5. Ilepeyennb popMuUpyeMbIX KOMIETEHIHH

OK 1. TloHMMare CyIIHOCTh M COLMAIbHYIO 3HAUYUMOCTh CBOeH Oyamymieil mpodeccun,
MPOSIBIIATH K HEM YyCTOWYUBBIN MHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIbHOCTh, BHIOMPATh TUIIOBBIE METOMBI M CIIOCOOBI
BBITMOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, OLEHUBATh X 3((HEKTUBHOCTH U KaUueCTBO.
OK 3. IlpuHuMmaTh pemieHus B CTAHIAPTHBIX M HECTAHJAPTHBIX CHUTYAIUSX M HECTH 33 HHX
OTBETCTBEHHOCTb.
OK 4. OcymiecTBiaTh MOUCK U MCTIOIb30BaHNE WH(MDOpPMAITNU, HEOOXO0AUMOM 11t 3P (HEKTUBHOTO
BBITIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, MPOPECCHOHAIBHOTO ¥ IMYHOCTHOTO Pa3BUTHA.
OK 5. Ucnonp3oBath HHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B PO ECCHOHATHHON
NeSITeTbHOCTH.
OK 6. PabGorats B KOJUICKTHBE M B KoMaHje, 3(P(EKTUBHO OOMATHCA C KOJIJICTaMH,
PYKOBOJICTBOM, TIOTPEOUTEISIMH.
OK 7. bpate Ha cebs OTBETCTBEHHOCTh 3a PAa0OTy WICHOB KOMaHABI (MIOJYMHEHHBIX), 3a
pE3yNbTAT BHIMOTHEHHUSI 3a/IaHUH.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThI

Bun yueOHo# padoThI

Oovem uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 117
Oo0s13aTe1bHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 78
B TOM YHCIIE:
nabopaTopHble paboThI 20
KOHTPOJIbHBIC PAOOTHI 1
CamocrosiTeJibHas padoTa odyuyarierocs (Bcero) 39
B TOM YHCIIE:
penieHue 3aaaqd 30
BBITIOJIHEHHE pedepara 4
[IOATOTOBKA JOKJIaga 5
Ipomesxcymounas ammecmayus 6 hopme oughghepenyuposannozo 3auema 1




2.2. TemaTu4yecKuid IJIAH M COAePKaAHNE Y4eOHOM TUCUMILIMHBI XUMUSA

HaumeHoBaHue Copep:xaHue y4eOHOI0 MaTepHaJia, KOHTPOJIbHbIE M NMPAaKTHYeCKHe PadoThl, CAMOCTOATeIbHasI padoTa O0BbeM yacoB YpoBens
pa3fiesioB M TeM o0yyaromuxcs. OCBOEHUS
1 2 3 4
1 Beenenne Hayunble METObI TIO3HAHUS BELIECTB U XMMUUYECKUX SIBJICHUH. PoJIb SKCIIEpUMEHTa U TEOPUU B 1 2
xuMuu. MoJiennpoBaHie XUMHUYECKHAX MTPOIECCOB.
Pa3pen 1. O0mas u 68
HeOpraHmvecKast
XUMHS.
Tema 1.1. Copneprxanue yueOHOT0 MaTepHaa; 8 2
OCHOBHBIE TIOHATHS U 2 OcHOBHbIE MOHATHA XUMHUH. BetecTBo, aToM, MOJIeKyna. XUMUYECKUH a5ieMeHT. AutoTponus. [IpocTeie u 1
3aKOHbI XUMHH CJIO’KHBIC BEILIECTBA
3 KayecTBeHHBIH H KOJHMYECTBEHHbI COCTAaB BellecTB. XUMHUYECKUE 3HAKH U (opMyIbl. OTHOCUTENbHBIC 1
aTOMHas ¥ MOJIeKyJsipHas Macchl. KonmuecTBo BemecTBa
4 OcHoBHbIE 3aKOHBI XUMHHU. CTeXrnoMeTpHsl. 3aKOH COXpaHEHHS MacChl BEMIeCTBA. 3aKOH MOCTOSHCTBA COCTaBa 1
BEIIECTB MOJICKYJIPHON CTPYKTYpHI 3aKOH ABarajipo ¥ CIEJICTBHS U3 HETO.
5-6 PacueTHble 3a1a4yM Ha HaXOKJAeHHEe OTHOCHUTEJIbLHOI MOJIEKYJIAPHOIl Macchl, ONpeaeIeHHe MacCOBOMW TOITH 2
XMMHUYECKHX JEMEHTOB B CJIO)KHOM BEIIIECTBE.
CamocTosiTeJibHasi padoTa 00yJarouuxcs:
Pemenne 3aa4 1o TeMe «KOJTMYECTBEHHBIEC OTHOIICHUS B XUMUM». 2
Brmonraenue pedepata mo Teme «AJUIOTPOITHBIE MOAM(DUKATIAN. 1
Temal.2. Copep:xaHue yueOHOI0 MaTepHaJia: 9
ITepuoanueckuii 3aK0H 7 Mepuoanuecknii 3axon .M. MenneneeBa. Otkpeitne J[.MI. MenneneeBbiM [lepronndeckoro 3akoHa. 1 2
u [lepnoanueckas ITepnoandaeckuii 3axoH B popmynuposke JI.11. Menzaeneesa.
CHUCTEMa XUMHUYECKHUX 8 IMepuoanueckasi TabJaua XMMHYECKHX 3JIeMeHTOB. [lepuomudeckas Tabmuia — rpaguaeckoe 0TOOpaxeHHe 1
3JIEMEHTOB MepHOaUIecKoro 3aKoHa. CTPyKTypa MepruoANIECKON TaOIHIIbI: IEpUOAbI (MaJlbie W OOJIBIINE), TPYIIHI (TJIaBHAS
.. MenneneeBa u 1 I000YHAas).
CTpOCHHE aToMa. 9 JlabopaTopHnasi paGora.
MonenupoBaHue OCTpoeHUs [leproauyeckoil TaOIUIBI XUMUYECKUX DIICMEHTOB. 1
10 Ctpoenne atoma u nepuoanyeckuii 3axkon /I.U. MennesieeBa. AToM — cioxHast yactula. Snpo (mpoToHsl U 1
HEHTPOHBI) U ANEKTPOHHAs 000s10uKa. M30TomEl. CTpOCHHE 3JICKTPOHHBIX 000JI0UYEK ATOMOB JIEMEHTOB MaJIbIX
niepro1oB. OCOOCHHOCTH CTPOCHHUSI AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIIUX MEPUOJIOB
(IepexoIHBIX 3JIEMEHTOB).
11 IonsiTue 06 opouTaIAX. S-, p- U d-OpouTaNN. DICKTPOHHBIC KOHPUTYPALIH ATOMOB XUMMHYESCKHX JICMEHTOB. 1
CoBpemMeHHast GOpMyJIUPOBKA MIEPUOTUIECKOTO 3aKOHA.
12 3HavyeHUe NePHOIUYECKOT0 3aKOHA U MEePHOIHYECKOH cucTeMbl XUMUYecKUX dieMeHToB /I.. MenaeneeBa 1
JJISl Pa3BUTHS HAYKHM M IOHUMAHHUS XUMHYECKOil KapTHHBI MHUpa.
CamocTosiTeJibHasi padoTa 00y4arouuxcs:
IToarotoBka noxmana mo Teme «CTpOCHUE aTOMay. 1
Pemenne 3amau mo teme «CTpoeHne aToMay. 2




Tema 1.3. Conep:xanue yueOHOro MaTepuaJa: 12
Crpoenue BelecTsa. 13 | NonHast xumu4eckasi CBsi3b. KaTHOHBI, HX 00pa30oBaHHE M3 ATOMOB B PE3YJIbTATE MMPOIECCa OKUCICHHS. AHUOHBI, 1
X 00pa3oBaHNE W3 aTOMOB B PE3YJIbTATE MPOIECCa BOCCTAHOBIEHUS. MOHHAS CBS3B, KaK CBSI3b MEXIY KAaTHOHAMH
U aHHOHAMH 33 CYET AJIEKTPOCTATUYECKOTrO MpuTsKeHWs. Kiaccudukanus HOHOB: TO COCTaBY, 3HaKy 3apsija,
HAJIMYHI0 TUAPATHOW 000ouku. VoHHBIE KpUCTauMdeckue pemneTkd. CBOWCTBA BEIIECTB C HMOHHBIM THIIOM
KPHUCTAJUTUYECKOM PEIICTKH.
14 | KoBajleHTHasi XHMAY€eCKas CBsI3b. MeXaHN3M 00pa30BaHUs KOBAJIICHTHOW CBsA3H (OOMEHHBIN U JJOHOPHO- 1
AKIENTOPHBIN). DICKTPOOTPUIATEIBHOCTh. KOBaICHTHBIC MOJISIPHAS U HETIOJISIPHAS CBsi3U. KpaTHOCTh KOBAJICHTHOM
cBs3U. MOJICKYIISIPHBIC U aTOMHBIC KPUCTAJUTUYECKue peleTku. CBOHCTBA BEIIECTB C MOJICKYJIIPHBIMH U
ATOMHBIMHU KPUCTAJUIMICCKUMHU PEIICTKAMH.
15 | Meraummveckasi CBsi3b. MeTamyecKasi KpUCTAJUINYECKAasl PEICTKAa U METAIUTHYCCKAsi XUMHYCCKAsI CBS3b. 1
PuznyecKkue CBOMCTBAa METAJIOB.
16 | ArperaTHble COCTOSIHHSI BelIECTB H BOJAOPOAHAs CBA3b. TBep/0e, KHUIKOE U ra3000pa3HOe COCTOSIHUSI BEILIECTB. 1
Ilepexon BemecTBa M3 OAHOTO arperaTHOrO COCTOSHUS B Jpyroe. BomoponHas cBs3b.
17 | Yucrble BemecTBa U cMecHu. [loHATHE 0 cMecH BeriecTB. [ oMoreHHbIe 1 TeTeporeHHble cMecH. CocTaB cMecei: 1
00BEeMHAsl 1 MACCOBAs T0JIM KOMIIOHEHTOB CMECH, MacCoBas JOJISI IPUMECEH.
18 JladopaTopHasi paboTa
[Ipurorosnenne cycneH3nn kapOboHaTa KaJbIus B Boge. [lomydeHne sMyIpCH MOTOPHOTO Maca. 1
19 | ducnmepcHble cucTeMbl. [loHsTre 0 aucnepcHoi cucteme. JucnepcHas (ha3a U JUCIIEPCHOHHAS Cpeja. 1
Krnaccudukanms nucnepcHpIx cucteM. [IoHITHE 0 KOJUIOMIHBIX CHCTEMaX.
20 | JlaGopaTopHas paGora
O3HaKOMJICHHE CO CBOMCTBAMH JAHUCIICPCHBIX CUCTEM. 1
CamocTosiTeJibHasi padoTa 00y4arouuxcst
Pemenne 3amau mo teme «CTpOeHHE BENIECTBA» 2
Pemenne 3agau no teme «JlucnepcHble CUCTEMbBD) 1
.BrimosnHenne pedepara mo reme «JucnepcHble CHCTEMBIY. 1
Tema 1.4. Coaep:kaHue y4eOHOT0 MaTepuaa: 9
Bopa. PacTBopbl. 21 Bopna. PactBopsl. PacTBopenue. Bona kak pactBopurens. PactBopumMocTs BemecTB. HacollieHHbIE, 1
DNeKTpoIUTHIECKas HEHACHIIICHHBIC, TICPECHIIIEHHBIC PACTBOPEI. 3aBHCHMOCTh PACTBOPUMOCTH Ta30B, KHUIKOCTEH M TBEPIBIX BEIICCTB
JICCOTTHAITUS OT Pa3INYHBIX (PaKTOPOB.
22 | MaccoBasi 10Jis1 pACTBOPEHHOI'0 BellecTBA.
23 | DJaeKkTpoJMTHYECKAS AUCCONMALHUS. DICKTPOIUTHI U HEAJIEKTPOIUTHI. DJICKTPOIUTUIECKAS JTUCCOLIHALIHSL.
24 | MexaHU3MBI YJIEKTPOTHTHYECKOI TUCCOMMATINI. MeXaHU3MBbI IIEKTPOIUTHYSCKON JUCCONUAIIMH TSl BEIICCTB
C pa3IMYHBIMHU TUIIAMH XUMHUYECKOH CBs3H. [ MApaTHPOBaHHBIC M HETUAPATHPOBAHHBIC HOHBI. CTEICHb
JNEKTPOIUTUIECKOH muccormanui. CHiIbHBIC U clla0bie AIeKTPOIUTH. OCHOBHBIC MTOJIOKEHHS TEOPHH
JJIEKTPOJIMTUICCKOM uccormanui. KucioTel, OCHOBaHHS U COJH KaK DJICKTPOJIUTHL.
25 JlaGopaTopHas padGora.
[IpuroroBneHune pacTBOpa 3aJaHHON KOHIICHTPALIUH. 1
CamocrosiTebHasi padoTa 00y4AOIINXCH:
IoxaroroBka noknana no reme «Boxa. BogHbie pacTBOpEI». 1
Pemenne 3amau mo teme «Bonga».«BogHbIe pacTBOPEI», « DNEKTPOIUTHIECKAS TUCCOITHAIIHY. 3
Tema.1l.5. Coaep:kaHue yueOHOr0 MaTepuaJa: 11




Knaccuduxarms 26 Kucaors! n nx cBoiicTBa. KHCIIOTHI Kak 3JEKTPOIUTHI, X KIACCU(UKAIUS 110 Pa3IMIHBIM MPU3HAKAM. 1
HEOPraHUYECKUX 27 XuMHYecKHe CBOMCTBA KHCJIOT B CBeTE TEOPUH YJIEKTPOINTHYECKOH qucconnanuu. OcoOeHHOCTH 1
COCIIMHEHUH 1 UX B3aMMOJICHCTBHS KOHIICHTPUPOBAHHOI CEPHOI M a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHBIC CIIOCOOBI ITOTyYCHHUSI
CBOICTBa KHCJIOTBI.
28 JlaGoparopHas paGora.
HcnpiTaHne pacTBOPOB KUCIOT MHAUKaTOpaMu. B3anmoielicTBre METANIOB ¢ KUClIoTaMu. B3anMopeiicTBue 1
KHCJIOT ¢ OKCUIaMH MeTaJlJIOB. B3anMonelcTBHE KUCIOT C OCHOBaHUSIMU. B3auMoIeiCTBUE KUCIIOT C CONISIMH.
29 OcHoBanus M uX cBoiicTBa. OCHOBaHMA KaK AJIEKTPOIUTHI, MX KIACCU(PHUKAINS M0 PA3TUIHBIM MPHU3HAKAM. 1
XHWMHUYECKHE CBOWCTBA OCHOBAHUM B CBETE TEOPUHU BJIEKTPOJIMTHUECKON nuccounanuu. Pa3ioxenne
HEPAaCTBOPHUMEIX B BoJie OCHOBaHMH. OCHOBHBIE CITOCOOBI MTOTyISHHUS OCHOBAHUH.
30 JlaGopaTopHasi pa6oTa.
HcnbiTanue pacTBOpOB Liesouel nHANKaTopaMu. BzanmonelicTBue mmenoueit ¢ consimu. Paznosxxkenue 1
HEPaCTBOPUMBIX OCHOBaHUI.
31 Coumn 1 ux cBoiicTBa. Conu kak 371eKTponuTsl. Conu cpeHue, KHCIble 1 OCHOBHbIE. XUMUUECKU CBOICTBA CONeH 1
B CBETE TEOPUH IEKTPOIUTHUECKON aucconuanuy. CriocoObl nosxyueHus coseil. I'unponus conei.
32 JlaGopaTopHas padora.
BsaumoneiicTBue cozeil ¢ Metatamu. Bzaumopeiicteue coneil apyr ¢ apyrom. I'maponus coneit pa3muyHOro 1
THUTIA.
33 Oxcuasl n ux cBoiicTBa. CoseoOpasyronye u HecojieoOpasyronue okcuabl. OCHOBHBIE, aM(OTEPHBIE U 1
KHCJIOTHBIE OKCHBI. 3aBUCHMOCTb XapaKTepa OKCHJa OT CTEIICHH OKHCIICHUsI 00pa3yolLIero ero MeTauia.
XuMHUeCcKre CBOMCTBAa OKCUAOB. [loyuenre okcuaoB.
CamocTosiTeJIbHasi padoTa 00y4aromuxcs.
Pemenne 3a1au no teMe « XMMHUECKUE PEAKLIUN. 2
Brmoaenue pedepara mo reme « XUMHUYECKHE PEAKITAN. 1
Temal.6. Copep:xanue y4eOHOro MaTepHaJia: 10
XUMHUYECKHE PEAKIIHI 34 Kaaccupukanusi XMMHYeCKUX peaknuid. Peakiiuu coeMHEHYs, Pa3IOKCHHS, 3aMEIICHIsI, 0OMCHA. 1
Karanutnueckue peakimu. OOpaTuMble 1 HEOOPATHUMBIC PEaKIMU. | OMOTEHHBIC U TeTEPOTCHHBIC PCAKIIHH.
DK30TepMUYECKHE U SHI0TepMIYecKre peakuun. TermioBoit ag ekt xumuaecknx peakuuii. Tepmoxumudeckue
YpaBHCHHSI.
35 JlaGopaTopnas padora.
Peaxuys 3aMenieHus MeIM XKeJIe30M B pacTBOpE MEIHOT0 Kynopoca. Peakiun, naynme ¢ obpasoBaHueM ocaska. 1
36 OKHCIATELHO-BOCCTAHOBUTEIbHBIE peaknun. CterieHb okucacHus. OKHCIUTEIb U BOCCTAHOBJICHUE. 1
BoccraHoBuTENb U OKHCIIEHHE.
37 MeToa 3J1IeKTPOHHOTO 6aaHca. MeTo dJIeKTPOHHOTO OaJlaHca ISl COCTABICHUS YPaBHEHUH OKUCIUTEILHO- 1
BOCCTAHOBHTENBHBIX PEAKITHA.
38 CkopocTh XUMHYeCKHX peakuuii. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEAKIHA. 3aBUCHMOCTH CKOPOCTH 1
XAMHWYIECKHUX PEAKIMHA OT PA3TUIHBIX (PAKTOPOB: MPUPOIBI PEArHPYIONINX BEIIECTB, NX KOHIICHTPAIUH,
TeMIepaTypbl, TOBEPXHOCTH CONPUKOCHOBEHHS U HCIIOJIB30BAHMS KaTamu3aTopoB. OOpaTHUMOCTh XUMHUIECKIX
peakiuii. OOpaTuMble ¥ HEOOpATUMBIC PEAKITUH. XUMHUIECKOE PABHOBECHE U CITIOCOOBI €T0 CMEIIECHUSI.
39 JlaGoparopuan padora.




Peakuuu, naymue ¢ oOpa3oBaHHEM ra3a WU BOIBI.

3aBHCHUMOCTh CKOPOCTH B3aUMO/ICHCTBUS COJISIHOM KHCIOTHI C METAJUTAMH OT MX MPHUPOJIBL. 3aBUCUMOCTb
CKOPOCTH B3aMMOJICHCTBHS IIMHKA C COJITHOM KHMCJIOTOM OT €€ KOHIIEHTPAIUHU. 3aBUCUMOCTh CKOPOCTH
B3anMmoieiicTBrs okcuga Meau(ll) ¢ cepHO KHCIOTOM OT TeMIepaTypehl.

CamocTosiTe/ibHasi padoTa 00yJarouuxcs:

Pemenne 3amau mo Teme <<PaCTBOpI)I>>, «OKHCIIUTEILHO — BOCCTAHOBUTEJbHBIC peakaumn», <<CKOpOCTB XUMHYCCKUX

peaKimii» 3
TlonroroBka nokiana mmo teme «PacTBopbI». 1
Temal.7. Coaep:xkanue yueOHOr0 MaTepuaa: 9
Meraniel n 40 | Mertaaiabl. OCOOCHHOCTH CTPOCHHS aTOMOB M KpUCTa/UIOB. Pusndeckue cBoiicTBa MetaiioB. Kiaccupukarus 1
HEMETaJLIbI METAJUIOB 10 PA3JMYHBIM TPU3HAKaM. XMMHYCCKHE CBOMCTBA METAUIOB. DJEKTPOXUMUYECKHN P
HanpsDKEHUsT METAJUIOB. MeTauioTepMus.
41 | Ob0mue cmocoObI MOJy4eHHS] MeTaIoB. [loHsTHe 0 MeTaimypruu. [lupoMeTautyprus, THAPOMETALTYPIHs U 1
anekTpoMeTauryprus. CriiaBel 4epHbIE U LIBETHBIE.
42 | Hemeranapl. OcoOCHHOCTH CTpOEHHMs aroMoB. Hemerauisl - IpocThle BelecTBAa. 3aBUCUMOCTb CBOMCTB 1
rajloreHOB. 3aBUCUMOCTh CBOICTB rajJoreHoB oT MX mnojoxeHus B Ilepuonmdeckoil cucreme.
43 JlaGopaTopHas padora.
[omyyenne, cobupanne u pacrio3HaBaHUE Ta30B. 1
44 | OxkucaUTEebHBIE M BOCCTAHOBUTEJIbHBIE CBOCTBA HeMeTa/LUIOB. OKHCIHTEIBHBIC U BOCCTAHOBUTEIHHBIC 1
CBOMCTBA HEMETAJUIOB B 3aBHCHMOCTH OT WX HOJOXEHHS B PSIy DIEKTPOOTPHIATEIHHOCTH.
45 JlaGopaTopHas padora.
Pemenne SKCIepUMEHTANBHBIX 3aad. 1
46 | KourpoJbHas padora Nel 1
CamocTosiTesibHasi padoTa 00y4aommuxcst
Pemenue 3aga4 no teme «MeTauibhy 2
Paznen
20praHndecKasi XUMHS 48
Tema 2.1. Coaep:xkanue yueOHOT0 MaTepuaja: 8
OCHOBHBIE MOHATHS 47 IIpeamer opranuyveckoit xummuu. [IpupoaHpie, UCKYCCTBEHHbIE M CHUHTETHYECKHE OPTraHUYECKHE BEIIECTBA. 1
OPraHU4eCKON XUMHH CpaBHEHHE OPTaHWYECKUX BEMIECTB C HEOPTaHWYECKUMH. BaleHTHOCTh. XMMHYECKOE CTPOCHHE KaK IMOPSIOK
W TEOPHsl CTPOCHUS COCTMHEHUSI aTOMOB B MOJIEKYJIaxX IO BaJIEHTHOCTH.
OPTaHNIECKNX 48 Teopus cTpoeHUs1 OPraHu4ecKux coearHennii A.M.ByT/1epoBa.oCHOBHbIE IOJIO)KEHUS TEOPUM XUMHUYECKOIO 1
COENIMHEHU crpoenusi. M3omepust u uzomepbl. XuMudeckue (Gopmyinbl. XuMmMudeckne (HOpMyNIbl H MOJETH MOJICKYJT B
OpraHu4ecKOd XHMUHU.
49 JlaGopaTopHas padora.
MsroroBnenue Mojenel MoJIeKysl — NPEJCTaBUTENEH pa3IMYHbIX KJIACCOB OPTaHUYECKUX COSAUHEHUH. 1
50 Kaaccudpukxanus opranndecknx coeqnHeHnii. Kiaccupukaiys BEIIECTB MO CTPOCHUIO YIIIEPOJHOTO CKEleTa 1
U HaIM4YUi0 (YHKOMOHAIBHBIX Tpynn. 'omosioru u romonorusi. Hauana Homenknarypst IUPAC.
51 Knaccupukanuss peaknmii B opraHmveckoifi xumMuH. Peakuunm — npucoequHeHus (THAPUPOBAHUS, 1

raJJOr¢HUPOBAHUs, TUAPOTaJIOrCHUPOBAHUS, FP[L[pOTaIII/II/I). P CaKIIun OTHICIIIICHUA (,HGFI/I,HpI/IpOBaHI/Iﬂ,




| ACTUAPOroalorcHUpoOBaHNd, ,HGFI/I,HPOTaIII/II/I). PeaKIII/II/I 3aMCIICHMA. PeaKIlI/II/I U30MCpHr3alnu.

CamocrosTeabHasi padoTa 00y4aOImuxcs

Pemenue 3anau mo teme: «HoMeHKIIaTypa OpraHUYeCKUX COCTUHCHUNY 3
Tema 2.2, Copep:xanue y4eO0HOr0 MaTepuaJa 13
YraeBogopoasl U HX 52 AJIKaHBI: TOMOJIOTUYECKUN Psifl, U30MEpUSl U HOMEHKIATypa allkaHOB. XMMMYECKHE CBOWCTBA aJKaHOB 1 2
MIPUPOIHEIC (Merana, ataHa). ['opeHue, 3amelieHue, pasjoXKeHUE, AeruIpupoBaHuce. [[puMeHEHHE aJKaHOB Ha OCHOBE
HUCTOYHUKU CBOJCTB.
53 AnkeHBl. DTWICH, €ro MoJy4YcHHE (JCTHOPUPOBAHMEM JTaHa, JCHOJUMEpH3alMeld  MOJHATUIICHA). 1
ToMonoruueckuit psig, W30OMEpHs, HOMCHKIATYpa aJKCHOB. XUMHYCCKHE CBOMCTBA ITHIICHA. XHMUYCCKHC
CBOWCTBa JTHICHA: TOpEHHE, KAa4eCTBEHHbIC peakuuu (oOecrBeunBaHne OpOMHON BOABI W TIEPMaHTaHATa
KaJus), THApaTaIys, nonnMepusanus. [IpuMeHeHne 3TuieHa Ha OCHOBE CBOWCTB.
54 JladopaTopHas padora.
[Tomy4yeHne 3THIIeHA peakiel JeTHAPATAIIIH dTaHOJIA, alleTHIICHA — THIPOIN30M KapOuaa KambIlis. 1
PasnoxeHne kaydyka npy HATPeBaHUH, HCTIHITAHNE IPOTYKTOB Pa3JI0KEHUS Ha HENPEIEIbHOCTb.
55 Juensl u kayuyku. [loHATHE O AMEHAX Kak YIIEBOAOPOIAaxX C ABYMS IBOMHBIMH CBA3AMH. CONpspDKEHHBIC 1
IUeHbl. XWMHUYecKne CcBoiicTBa Oyrtammena-1,3 # wm3ompeHa: oOecnBeyMBaHWE OpOMHOH BOIBI H
noJuMmepu3anus B Kaydyku. HaTypanbHblll M cuHTeTHYeCKUH Kayuyku. Pesuna.
56 JlaGopaTopHasi padoTa.
O3HAKOMJICHHE C KOJUICKITUCH KaydyKOB U 00pa3laMy U3JICNIUH U3 PE3UHBI. 1
57 AnkuHBL. AneTwieH. XWUMHYCCKHE CBOWCTBA AalCTWICHA: TOpPEHHME, OO0CCIBCYMBAHUEC OpPOMHOI BOJBI, 1
MPUCOCIUHEHUE XJIOPOBOAOPOJAa M TuapoTanus. [I[puMeHeHHe aneTuiieHa Ha OCHOBE CBOWCTB. MexkiaccoBas
W30MEpHsl C aJKaJIMCHAMHU.
58 Apenbl. Ben3os. XuMuyeckue CBOHCTBa OCH305Ia: TOPCHUE, PEAKIMK 3aMEHICHUs (TaJIOTCHUEPOBAHUE, 1
HutpoBaHue). IlpumeHnenne OeH307a Ha OCHOBE CBOWCTB.
59 IIpupoanble WCTOYHHKH  YIJE€BOAOPOMOB. [IpupoaHbli ra3: cocTaB, IPUMEHCHHE B  KadyeCTBE 1
tomna.Hepth. CocraB m mepepaborka HedTu. [leperonka HedTn. HedrenpomykTer.
60 JlaGopaTopHas pa6oTa 2
O3HaKOMJICHHE CKOJUICKITHS 00pa3ioB HEQTH ¥ MMPOITYKTOB €€ TepepaboTKH. 1
CamocTosiTe]bHasi padoTa 00y4aloIuXCo:
Bremmosaenue pedepara mo remMe «YTIeBOJOPOIBI. 1
Pemenne 3ama4 mo TemMe «AJIKaHBD) 1
Pemenne 3ama4 mo TeMe «AJKEHBD) 1
Pemenne 3aaq mo teme « ATKHHBDY 1
Tema 2.3 Coaep:kaHue y4eOHOT0 MaTepuaJa: 13 2
Kucnopoaconepxamu 61 Cnuprsl. [lonyuenne staHona Opo’k€HHEM TIIIOKO3BI W THAPOTAIMEN STHieHa. [ MopoKCcWibHAs Tpymma Kak 1
€ OpraHn4ecKue ¢yakunoHanpHas. [loHATHE O MpEmeNbHBIX OJHOATOMHBIX CHHPTaX. XMMHUYECKHE CBOMCTBA STaHOIA.
COCIUHCHMS BsanmMopeiictBue ¢ HaTpueM, oOpa3oBaHHE MPOCTHIX M CIIOKHBIX A(HPOB, OKHUCICHHE B aIIbACTHI.
[IpuMeHeHHE 3TaHONAa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro IMOCICACTBUS W MpenynpexacHue. [munepun
KaK TpEeICTaBUTEIIb MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakilys HA MHOTOATOMHBIC CITHPTEHI.
[IpuMeHeHHE THIIEpUHA.
62 JlaGopaTopnas padora.
PactBopenue riuieprHa B Bojie U B3aumoeicteue ¢ ruapokcugom meau(ll). 1
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63 ®enoji. Ousnveckue W XUMHYECKUE CBOWCTBA (heHONa. B3amMHOe BIUSHHE aTOMOB B MOJEKyJe (heHoia: 1
B3aMMOJICHICTBHE C THUAPOKCHIOM HATpHsS M a30THOW KucioToil. [lpumeHeHue (eHOIa HAa OCHOBE CBOWCTB
64 Auabaernabl. [Torstue 00 anpaeruaax. AnpaeruaHas rpymnmna kak GyHKIuoHanpHas. @opMalbIeru u ero 1
CBOMCTBA: OKHCIIEHNE B COOTBETCTBYIOIIYIO KHCIOTY,BOCCTAHOBJICHNE B COOTBETCTBYIOMNH criupT. [lomyuenue
aNBJIETHAOB OKHCICHNEM COOTBETCTBYIOMINX cUpTOB. IIpnMenenne Gpopmaipiernaa Ha OCHOBE €ro CBOMCTB.
65 Kap6onoBbie KucJI0ThI. [IoHATHE 0 KapOOHOBBIX KHCIOTaX. KapOokcuipHas Tpyma Kak GyHKIIHOHATbHASL. 1
Tl'omonormyaeckuii psi peAeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydeHre kapOOHOBBIX KHCIIOT
OKHCIICHHEM aJIbACTUIOB. X UMHUECKUE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIIHE CBOHCTBA C MUHEPATbHBIMHA
KHCJIOTaMH U peaKIys dTepudukanuy. [IpiMeneHne yKCycHON KUCIIOTEI HA OCHOBE CBOWCTB. BrIcine KupHbIe
KHCJIOTHI Ha IPUMEPE MATTbMUTHHOBOW M CTE€APUHOBOM.
66 JlaGopaTopnas padora.
CBoiicTBa YKCYCHOH KHCIIOTBI, OOIIUE CO CBOHCTBAMU MHHEPAJIBHBIX KUCIIOT. 1
67 Cnoxubie 3¢upbl u Kupsbl. [lomydeHue cinoxHbIX QHUPOB peakiueil srepudukanuu. CroxxHble QUPHI B 1
pUpPoJie, UX 3HaueHue. [IpuMeHeHne CIOKHBIX H(PUPOB HA OCHOBE CBOWCTB.
68 JKupsl kak crnoxubie 3¢upsl. Knaccudukanus xupos. XUMUYECKHE CBOMCTBA KUPOB: THAPOJIU3 U THAPUPOBAHUC 1
KHUJIKUX )KUPOB. [IpuMeHeHHE )KUPOB HA OCHOBE CBOICTB.MbLTa.
69 YraeBoabL. YTICBOIBI, MX KIACCU(PUKAIMA: MOHOcaxapuibl (TIIOK03a, (pyKTO3a), Aucaxapuibl (caxapos3a) u 1
moycaxapuabl (Kpaxmanl W Ie/utoio3a). ['mokosa. [oko3a — BEmeCTBO C JIBOMCTBEHHOW (QyHKIUCH —
aNbJICTUAOCTUPT. XUMHUUCCKHAE CBOWCTBA TJFOKO3BI: OKHCICHHE B TIIFOKOHOBYIO KHCJIOTY, BOCCTAaHOBJICHHEC B
copbut, crmuproBoe OpoxeHne. [IpiMeHeHHe TIIIOKO3BI Ha OCHOBE CBOWCTB.3HaUE€HHE YTJICBOIOB B IKHBOM
NpUPOJEC W JKW3HM denoBeka. [loHATHE O peaknusx MOJMKOHACHCAIMM W THAPOIM3a Ha IpUMeEpe
B3aMMOIIPEBPAIICHUH: TIIF0OK03a —> MOJIUCAXapU/IL.
CamocTosiTeJibHasi padoTa 00y4arouuxcs:
Pemenne 3amau mo Teme «AJBACTHIBI 1 KETOHBI» 1
Pemenue 3aga4 o teme «CipThI» 1
Pemenue 3axa4 o teme «KapOOHOBBIE KHCIIOTHI 1
ITonroroBka moxiaga «YTJIEBOABI». 1
Tema 2.4 Coaep:kaHue yueOHOr0 MaTepuaa: 14 2
A3zoTocoaeprKariye 70 Amvunpl. [Tonstrue o6 amuHax. AnudaTHUecKue aMHHBI, UX KiIaccH(UKAIWs W HOMEHKIATypa. AHWIHH, Kak 1
OpraHnYecKue opraanveckoe ocHoBaHue. [lonydenue aHmwimHa 3 HUTpoOeH3oma.[IprMeHeHre aHITHHA Ha OCHOBE CBOMCTB.
CO€/IMHEHMUS. 71 AMHHOKHUCJIOTHI. AMHHOKHCIOTEI Kak aM@oTepHble AUPYHKIMOHATBHBIE OpPTaHWMYECKHE COCIUHEHUS. 1
[onmumepsr. XUMUYECKUE CBOHCTBA aMHHOKHUCIIOT: B3aWMOJCHCTBHE CO INEIOYaMH, KUCIOTAMH U JIPYT C APYroM (peaxiius
ToJIMKOHeHcaIw). [lenTuaHas cBsI3b M NOIUIENTHBL. [IpuMeHeHne aMHHOKHCIIOT HA OCHOBE CBOWCTB.
72 Beaxu.llepBuunas, BTOpWUYHAS, TPETUYHAS CTPYKTYphl OEIKOB. XHMHYECKHE CBOWCTBAa OEIKOB: TOpPEHUE, 1
JIEHaTypaIst, THAPOJIN3, IIBETHBIC peakni. bromornueckne QyHKIINH OSIKOB.
73 Moaumepsbl. bemkn u noarcaxapuibl Kak OMOMIOIUMEDHI. 1
74 JlaGopaTopHasi pa6oTa.
Jenaryparus pactBopa Oelika KypUHOTO SHIa CIUPTOM, PACTBOPAMH COJICH TSDKENBIX METAJUIOB U IIPU 1
HATPCBaHUU.
75 Mnacrmacerl. [lonyueHne moaMMepoOB peakUei MOIMMEPH3ANUU W MOJIHKOHACHCAIIMU. TepMOIUIACTUYHBIC U 1

TCPMOPCAKTUBHLIC TJIACTMACCHI. Hpe)_'ICTaBI/ITGJ'II/I macTMacc. BOJ'IOKHa, nux KJIaCCI/I(i)I/IKaIII/IH. HonyquHe
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BOJIOKOH. OTI[CJILHI)IG NMpeACTAaBUTCIIN XUMHUYCCKUX BOJIOKOH.

76 JlaGopaTopHas padora. 2
Pacno3HaBaHMe M1acTMAcC M BOJOKOH. 1
77 JlaGopaTopnas padora. 1
Pemenue SKcrieprUMEHTANBHBIX 33719 HA WACHTU(DHUKAIIMIO OPTAHUYECKUX COCTUHCHU.
78 JNuddepennupoBanHbIii 3aueT 1
CamocTosTelbHasi paboTa 00y4alomMuXcs:
Perrenue 3am1a4 o TeMe «AMHHBI. 2
Pemenne 3amau mo teme «benkuy» 1
Pemenue 3anau mo teme «Ilonumepbi» 1
TToaroToBKa aOKNIaga MO TeME KAMUHOKHUCIIOTBIY. 1
Bceero: 117
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3. YCJIOBUS PEAJINBAIIUU TPOT'PAMMBI INCIATIJINHBI
3.1. TpeOoBaHUs1 K MUHUMAJbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrnevyeHn 10
Peanuzarmust mporpaMmbl JUCITUTIIMHBI TPEOYET HATUYHS y4eOHOTO KabuHeTa « XUMHUN».
B COCTaB y‘-IG6HO-M€TOI[H‘ICCKOI‘O n MaTCprUaJIbHO-TCXHUYCCKOT'O
OCHAIICHUA KaGI/IHeTa XHUMHHU BXOJAT:
- pabouee MeCcTO MPEeToaBaTers;
- MOCaJ0OYHBIC MCCTA 1O KOJIMYCCTBY 06y‘-IaIOH_II/IXC$I;
- MHTCPAKTUBHBIN KOMILJICKC.
- IPOEKTOP;
- KOMIIBIOTCP C JTUICH3UOHHBIM ITPOrpaMMHBIM OGGCHG‘-IGHI/IGM;
- HaTypalbHble OOBEKTHI, MOAEIH, TPUOOPHI U HAOOPHI ISl TOCTAHOBKHU
AEMOHCTPAIMOHHOI'0 U YYCHUYCCKOT'O SKCIICPUMCHTA,
- IEYaTHBIE ¥ SKPAaHHO-3BYKOBBIC CPEJICTBA 00YUEHNS;
- CPEICTBA HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHA;
- PCaKTHUBHI;
- BCIIOMOTaTeNIbHOE 000pyI0BaHNE M UHCTPYKIIUH;
- OubmMoTeuHsbIi (HOHI.
3.2. UupopmannonHoe odecrnevyeHue 00yueHUs
Ilepeyenb y4eOHBIX u3AaHuil, WMHTepHeT-pecypcoB, IONMOJHHUTEJIbHOM
JIUTEPATYPHbI.
OcHOBHBIE HCTOYHMKH:

1. Tabpuensa O.C. Xumusa i npodeccuid W CHEIUATBbHOCTEH TEXHUYECKOTO MPOQuIs;
«Axamemus», 2017.

JonosHuTE/IbHbIE HCTOYHUKHU:

1.T'abpuensu O.C. Xumus TUIA MpernoiaBaTes: y4e0HO-METOTUYECKOE
nocobwue / O.C. I'abpuensy, I'.I". JIpicoa. - M.: 2014

2. I'abpuensu O.C. Xumuss ana  mnpodeccuii W CHEHUATBHOCTEH  TEXHUYECKOTO
npodwmist: yueOnuk / O.C. I'abpuens, N.I'. Octpoymos. - M.: 2014

3. ladopuensn  O.C. Xwumwmsa: yueO.yst  ctyn. mnpod. yued. 3aBemenunn /  O.C.
la6puensu, U.I'. Octpoymos. - M.: 2014

HNHuTepHeT-pecypebl

1.pvg.mk.ru - OJIUMITHAIA «IToxopu BopoObéBnr TOPBI»
2.hemi.wallst.ru - «Xumus. OOpa3zoBaTeabHBIA  CaWT IS IIKOJIBHUKOBY
3.www.alhimikov.net -O06pa3oBaTeabHbII camr TUTS MIKOJIbHUKOB
4.chem.msu.su - DNeKTpOHHAs oubmmoTeka o XUMUHU
5.www.enauki.ru - wuHTepHeT-M3maHHE I yuuTened «ECTeCTBEHHBIC HAYKN)
6.1september.ru - MeToarYecKast raszera "ITepBoe ceHTsaops"
7.hvsh.ru - KypHaT «XuMHus B IIKOJIE

8.www.hij.ru/ -«XumMus 1 )KU3Hb

9.chemistry-chemists.com/index.html - smekrtponHblii  XKypHanm  «XUMHKH U
XUMHSD)
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA JTUCIIUITJIMHBbI
KoHTpoJib ¥ o1leHKa pe3yJIbTaTOB OCBOCHHS NUCHUIUIMHBI OCYHIECTBIIACTCS MPENOIaBaTENeM B
npoliecce NMPOBEACHNUS NPAKTUYECKUX 3aHATUN U KOHTPOJBHBIX paldoT, TECTUPOBAHUSA, a TAKXKE

BBITIOJTHEHHS O0YYaIOIIMMCST MHIUBUTYAIbHBIX 3aJaHUI, UCCIICIOBAHUM.

Copnepxanue
0o0yueHUst

PesynbraTel 00y4yeHus (Ha ypoBHE y4eOHBIX
JICUCTBHI)

DOopMBI 1 METOIBI KOHTPOJIS U
OIICHKH PE3yJIbTATOB
o0yJeHus

Baxxueimme
XAMUYECKHE
TTOHATHS

OmnpeneneHne W yMEHHE ONEPUPOBATH CIICIYIOMINMHI
XMMHUYECKIMHU TOHATHSIMHU: BEIIECTBO, XMMHUYECKHUN
3JIEMEHT, aTOM, MOJIEKYJa, OTHOCHTENbHBIC aTOMHAs
¥ MOJIEKYJISIpHAsl Macchl, HOH, aJUIOTPOIHSI, U30TOIIHI,
XUMHUYECKas CBSI3b, 3JIEKTPOOTPHLATENBHOCTD,
BAJICHTHOCTh, CTCTICHb OKHCIICHHUS, MOJIb, MOJISIPHAs
Macca, MOJISIPHBI 00BEM Tra3000pa3HBIX BEILECTB,
BEIIeCTBa MOJIEKYJISIPHOTO "
HEMOJIEKYISIPHOTO CTPOEHHS, PAaCTBOPHI, NEKTPOIUT
U HERJIEKTPOJIUT,
SNEKTPOJIUTHUYECKAs JUCCOLMALUS, OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKUCJIEHHE M BOCCTAaHOBJICHME,
TeTIOBOH 3(P(eKT peakuu, CKOPOCTh XUMUYECKOH
peakuuy, KaTajau3, XHMHYECKOE  paBHOBECHE,
YIJIEPONHBIN  CKeleT, (YHKIWOHANbHAs TIpyMIa,
H30Mepusi, TOMOJIOTHSL.

Ornenka 3aBBI
3aJIaHNH,

TECTOBBIX
BEITIOTHEHUE
MPaAKTHYECKUX 3aJIaHAM,
KOHTPOJIBHBIX pabor,
CaMOCTOSATENBHBIX PadoT.

OcHOBHEBIE
3aKOHBI XUMHH

DopMynupOBKa 3aKOHOB COXPAHEHUS MACChI BEIIECTB
U TIOCTOSTHCTBA COCTABA BEIIECTB;

YcTaHOBIEHHE HPUYMHHO-CIIEACTBEHHOM CBSI3U
MEXy COJEpKAaHUEM 3TUX 3aKOHOB U HAIIUCAHUEM
XUMHUYECKHX (POPMYIT M ypaBHEHHH. Y CTAHOBJICHHE
3BOJIFOLIMOHHON CYIIIHOCTH MEHJIETICEBCKOMN 1
COBpPEMEHHOM

(hopmynHupoBOK mepuouieckoro 3akoHa J1.1.
MengeneeBa. O0bsicHeHHE (PUINIECKOTO CMBICIIA
CHMBOJIMKHU

nepnonnquKoi/'I Ta6III/IHI)I XUMHUYCCKHUX DJICMECHTOB
J.1. MenzneneeBa (HOMEpOB 3JI€MEHTa, ICpHOA,
TPYIIIEI) ¥ YCTAHOBIICHUE TPUIUHHO-CIICACTBCHHOMN
CBSI3U MEKIY CTPOCHHEM aTOMa |
3aKOHOMEPHOCTSMHU U3MCHEHUS CBOICTB

2JIEMEHTOB ¥ 00pa30BaHHBIX UMH BEIIECTB B
MIEPUOIaX U TPyNIax. XapaKTepPHCTHKA SJIEMEHTOB
MambIX U OOJBIINX epuoa0oB

0 UX MOJIOXKEHUIO B Iepuoanyeckoil cucreme JI.H.

Menpeneena.

OrieHKa 3aBbl TECTOBBIX
3a7aHUMH, BBITIOTHEHUE
MPAaKTHYECKNX 3aJaHHH,
KOHTPOJIBHBIX paloT,

CaMOCTOATCIIbHBIX pa60T.

OcHOBHBIE
TCOPUH XHUMUHU

VcTaHOBIICHHE 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX
BEIIECTB OT CTPOCHHUS

aATOMOB 00pa3yIONINX UX XUMHUUECKUX

9JIEMEHTOB. XapaKTepUCTHKA BAXKHEUIITUX TUTIOB
XAMUYECKUX CBI3€H U OTHOCUTEIBHOCTD 3TOM
THIIOJIOTHH.

OObBsICHEHHE 3aBUCHMOCTH CBOMCTB BCHICCTB OT UX

O11eHKa 3aBbl TECTOBBIX
3aJIaHNH, BBITIOJTHCHHUE
MPAKTUICCKUX 3aIaHUA,
KOHTPOJBHBIX PadoT,

CaMOCTOATCIIbHBIX pa60T.
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coCTaBa M CTPOCHUS

KPHUCTaJNIMYECKUX pemeTok. DopMyarpoBKa
OCHOBHBIX IIOJIOXKEHHUI TEOPUU

SNEKTPOIUTHYECKON TUCCOLMALUY U XaPAKTEPUCTUKA
B CBETE 3TOH TEOPUU

CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
coeqrHeHu. @OpMyIUPOBKAa OCHOBHBIX MOJIOKEHUH
TEOPUH XUMHUUYECKOTO CTPOEHUSI OPraHMUECKUX
COEIMHEHNUN U

XapaKTepU30BaTh B CBETE ATOH TEOPHH CBOWCTBA
OCHOBHBIX

KJIaCCOB OPraHNYCCKUX COCIMHEHHUH.

Bakueiimue
BEILECTBA U
MaTepHuaIbl

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB,
MOJyYCHHSI U TPUMEHEHHS BaKHEHITNX METayuioB (
1A m II A rpynm anoMuHHS, >Kele3a, a B
€CTECTBEHHO-HAyYHOM TIpoduie U HEKOTOPHIX &-
3JIEMEHTOB) U UX COCIAMHCHUIA.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMNCTB,
MOJYYCHUS W MPUMCHCHHS BaXHCUIIMX HEMETAJLUIOB
(VIIT A, VIIA, IIA rpymm, a Taxke azora u ¢pocdopa,
yriaepoaa u
KPEMHUS, BOJOPOA) M UX COCTMHCHUI.
XapakTepucTUKa COCTaBa, CTPOEHHUS, CBOMCTB,
MOJYYeHHUST W TPUMEHCHHS BRKHEHIIMX KJIACCOB
YTIEBOIAOPOIOB
(ankaHoOB, [MKJI0AJIKaHOB, aJIKCHOB,
aJKWHOB, apeHoOB) M WX HamOojee 3HAYUMBIX B
HapOJHOXO3SMCTBEHHOM TUTaHE MPEICTABUTENICH.

B aHanmormyHOM KIFOYE JaBaTh XapaKTCPUCTHKY
BaKHEHIIINX

MPEICTABUTENCH JAPYIHX KJIACCOB OPTraHHMYCCKHX
COCJIMHCHUI: METAHON W ATAHOJ, CJIOXHBIC 3(HPHI,
JKHUPBI,

MbLIa, aubAerHIbl (HOPMANBICTU U alleTalbICTH),
KETOHBI (ameToH), KapOOHOBBIE KHCIOTH (YKCyCHas
KHCJIOTA, IS €CTECTBEHHO-HAYYHOTO npo s
IIpeICTaBUTENEH

JIPYTUX KJIACCOB KHCIIOT), MOHOCAaXapHabl (TIII0K03a),
Jucaxapuiabl (caxaposa), mojaucaxapuasl (Kpaxman u
LEIUTI0NI03a), aHWIMH, aMHHOKHCIIOTHI,  OeKwu,
HCKYCCTBCHHEIC M CHHTETHYCCKUE BOJIOKHA, KAYIYKH,

miacTMaccChl.

Ornenka 3aBBI TECTOBBIX

3aJIaHNH, BBITIOJTHCHHE
MPaAKTUYECKUX 3aJIaHNM,
KOHTPOJIBHBIX pabor,

CaMOCTOATCIIbHBIX pa60T.

XHAMUYECKHI
SI3BIK U
CHMBOJIHKA

Hcnons3oBanne B y4yeOHOW M IpodeccCHOHaNbHON
JESITeIbHOCTH XUMUUECKUX TEPMUHOB U CUMBOJIUKU.
ITepeuncnenue

N3Yy4YCHHBIX BCLICCTB 1o

OHGHKa 3aBbl TCCTOBBIX

3aﬂaHHI>i, BBITIOJTHCHHUC

MPAKTUYCCKUX SaﬂaHHﬁ,
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TPUBHAIIBHOU WIn
MEXIYHApOJAHOW  HOMEHKIATYpe H  OTpPakeHHE
cocTaBa 9TUX

COCIMHEHUH C TIOMOIIBIO XHMHYECKHX (HOPMYII.
OTpaxeHHe XUMHUECKUX IPOLECCOB C MOMOIIBIO

YPaBHEHUM XUMUYECKUX PEAKIIUH.

KOHTPOJIBHBIX pabor,

CaMOCTOSTENBHBIX PadoT.

Xumurdeckne OObsicHEeHHEe CYLNIHOCTM XHMHYECKMX mporeccoB. | OneHka  3aBbl  TECTOBBIX
peaxuu
Knaccudukarus XUMHYCCKHX  PEaKIUu Mo | 3aJaHuH, BEITIOTHEHUE
Pa3IHYHBIM MPAKTHICCKIX 3alaHui,
MpHU3HAKAM: YHCIYy © COCTaBy TMPOAYKTOB W | KOHTPOJIBHBIX pabor,
peareHToB, TEIUIOBOMY J(PQEKTy, HAIPaBICHHUIO, | CAMOCTOSATEIBHBIX PaboT.
(haze, HATMYHMIO KaTaIM3aTopa, M3MEHEHHIO CTEIICHEH
OKHCJICHHS D3JEMEHTOB, O0Opa3yloNINX BeIIeCTBa.
VYcraHOBNIEHHE MPU3HAKOB OOINEr0 W Pa3iMuyHOTO B
TUMOJIOTUA  peakuud Il  HEOpPraHUYecKou U
OpraHu4yecKou XUMUH.
Knaccudukanums  BemecTB M MPOIECCOB C TOUYKH
3peHHS OKHUCJICHUSI-BOCCTAHOBIICHHSI.
CocraBieHnue ypaBHEHUH
peaKIuii ¢ MOMOIIBI0 METOIa SJICKTPOHHOTO OaaHca.
OOBsCHCHHE 3aBHCHMOCTH CKOPOCTH XHUMHYECKON
PEaKIuy U TOJO0XKEHUS XUMUYECKOTO PAaBHOBECHS OT
pa3nuyHbIX (HAaKTOPOB.
Xumnieckuit BhINONHEHNE XMMHYECKOTO SKCIIEPUMEHTA B MoiaHOM | OLeHKa  3aBbI  TECTOBBIX
9KCIIEPUMEHT
COOTBETCTBUH c NpaBWIaMH | 3aaHUM, BBITIOTHEHUE
6e3omacHocTu. Habmoaenune, (ukcupoBaHue U | MPaKTHIECKHUX 3a/IaHuH,
OTICaHWe pe3yIbTaTOB | KOHTPOJIBHBIX pabor,
MPOBEJCHHOI0 SKCIIEPUMEHTA. CaMOCTOSATENFHBIX paboT.
Xumirieckad IIpoBenenue CaMOCTOSTEILHOTO moucka | OleHKa  3aBBl  TECTOBBIX
nHpOpMaIUs
XUMHYCCKOH  HWHPOpPMAMUM C  KCIOJNB30BAaHHEM | 3aIaHUM, BEITIOTHEHUE
Pa3IWYHBIX ~ HWCTOYHHKOB  (HAYYHO-TIOMYJISAPHBIX | MPaKTHYCCKUX 3alaHui,
W3IAHUH, KOMIIBIOTEPHBIX 0a3 | KOHTPOIBLHBIX pabor,

JTAaHHBIX, pecypcoB MHTepHETA);
UCIIONIb30BAaHHE KOMIIBIOTEPHBIX TEXHOJOTHH st
00paboTKN W Tepenayu XUMHIECKOH WHPOpMaIuu U

ee MPEeICTaBICHNS B PA3INYHBIX (POpMax.

CaMOCTOSATENBHBIX PadoT.

Pacuyetsl mo
XUMHUYECKUM
dbopmynam u
YpaBHEHHSIM

YcranaBnmBaHue 3aBUCUMOCTH MEXy KaueCTBEHHOMH
u

KOJTMYECTBEHHOW CTOPOHAMH XHUMHYECKHX OOBEKTOB
u MIPOIIECCOB.
Pemienne  pacueTHbIX

3ama4 o XUMHUYCCKUM

(dhopmyiaM 1 ypaBHEHHUSIM.

OrneHka 3aBbI TECTOBBIX
3aJIaHNH, BBITIOJTHCHHC
MPaKTUYECKUX 3aJIaHNM,
KOHTPOJIBHBIX pabor,

CaMOCTOSATENBHBIX PadoT.

[poduinbHoe u
podhecCHOHATLHO

OO0bsICHEHHE XUMHYECKHX SBJICHHUH, MPOUCXOAIINX B

Ornenka 3aBBI TECTOBBIX
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3Ha9IMMOC pHUPOJIE, OBITY M HA TPOU3BOJICTBE. 3a1aHuM, BBITIOJIHEHUE
COJIEpIKaHKE .
Onpenenenune BO3MOKHOCTH [POTEKAHMA | MPAKTUYECKHUX 3a/IaHUH,
XUMHYECKUX ITIPEBPAIIEHUN B PasiMUHBIX YCIOBHAX. | KOHTPOJBHBIX pabor,
CoOmoieHe NPaBUIl  DKOJNOTMYECKM TIPAMOTHOIO | CaMOCTOSATENBHBIX padoT.
MOBE/ICHUS B OKpY XKalolleil cpeze.
Ouenka  BIAMAHUS ~ XMMHYECKOTO  3arpsA3HEHUs
OKpyXarolleil cpelabl Ha OPraHU3M 4YeNOBeKa U
Jpyrue JKUBBIE OPraHU3MBI.

CoOmoienne mpaBuil  OE30MaCHOTO OOpaIeHHsT ¢

TOPIOYHMHU u TOKCUYHBIMHU BEILIECTBAMH,
1ab0paTOPHBIM

000pyIOBaHUEM. [IpuroroBieHne pacTBOpoB
3aJJaHHOI KOHLIEHTPAI[HH B ObITY

1 Ha TIPOU3BOJICTBE.
Kputnueckoe OLICHUBAaHUE JIOCTOBEPHOCTH
XHUMHYECKOH

I/IH(i)OpMaIII/II/I, HOCTyHaIOHIeﬁ 13 pa3HbIX UCTOYHUKOB.
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