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1.IIACIIOPT IMTPOTI'PAMMBI YUEBHOM JUCIIUILIUHBI



XUMUA

1.1. Ob6aacTh NpUMEHEHHs POrPaMMBbI
PaGouast mporpamMMa y4eOHOW AMCIUIUIMHBI SBISIETCS YacThiO 00pa3oBaTEIbHON MPOTPAMMBI

cpenHero mpodeccCHOHATbHOTO 00pa30BaHUs MMOJATOTOBKH KBATH(PHUIIMPOBAHHBIX pabOUmX,
cayxamux 23.01.09 MamuHHUCT JIOKOMOTHBA

Coneprxanue MIPOTPaMMBI «XHUMHUA» HaIpaBJIEeHO Ha JIOCTIKEHNE
CIEAYIOUIUX LeJei:

-popmupoBanue y oOyJaromuxcs YMEHHUS OLICHHBATh 3HaYUMOCTb
XAMHMYECKOI0 3HAHUA IS KaXKJI0I0 YEJIOBEKa;
-popmupoBanue y o0yJarmuxcs LIEIIOCTHOIO MPECTABICHUS 0 MHpE

U pOJIM XHMHUHU B CO3JJaHUUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpa;
YMEHUSI  OOBSACHATH OOBEKTHI W  NPOIECChl  OKpYXaromed  JAelCTBUTENBHOCTH -
NPUPOAHON,  COUMAIBHOW, KYJIbTYPHOH, TEXHUYECKOHW  Cpelbl, - HCHOOJNb3YyAd  JJIs
9TOI'0 XUMHMYCCKHE 3HAHUA,

-pa3BuUTHE y oOyuaromuxcs YMEHHH pasnuyath (bakThI u OLICHKH,
CpaBHHUBATL OLCHOYHLIC BbIBOAbI, BHUIACTH HX CBA3b C KpPUTCPUAMHU OLCHOK W CBA3b
KpUTEPHUEB Cc OnpeaeIEHHOMN CHUCTEMOI LIEHHOCTEM, dhopmynupoBaTh u
000CHOBBIBATh COOCTBEHHYIO MO3UIINIO;

- MpUOOpPETeHHE OOYYAIOIIMMUCS ONBITA PA3HOOOPA3HOW MAESITEIIBHOCTH, OMBITA IMO3HAHHUS W
CaMOIIO3HAaHHMA; KIIFOUYCBBIX HABLIKOB, HUMCIOIIHUX YHHUBCPCAJIILHOC 3HAYCHUC MJIA PA3JIMIHBIX
BUJIOB JESTENLHOCTH (HAaBBIKOB pEIICHUs MpoOJeM, MPUHATUS PEUICHU, MOUCKa, aHalu3a U

00paboTku
uH(pOpMAaIHH, KOMMYHHUKATHBHBIX HaBBIKOB, HaBBIKOB U3MEpCHUH, HaBBIKOB
COTPYAHUYCCTBA, HAaBbIKOB 6€3OHaCHOI‘O O6paH_[eHI/I}I C BEUIECCTBAMHU B

MOBCETHEBHOM KU3HH).
OcBoeHnue cosiep>kanusi y4eOHON TUCIMIUTMHBI «XUMHUS», 00ECTICYNBACT
JOCTH)KEHUE CTYJIEHTAMU CIEYIOLIUX Pe3yibmamaos:

JAUYHOCMHDbIX:
-4yBCTBO ropaocTtu n YBAXKCHUA K HUCTOpUNn n JOCTHXKCHUAM
OTEUYCCTBCHHOM XHUMHYCCKOM HAyKH; XUMHUYCCKU T'paMOTHOC ITOBCJACHUC B

npoeCCUOHATBHON  JEATENbHOCTH W B OBITY 1pH  OOpamieHMH ¢ XUMHYECKUMH
BEIIECTBAMH, MaTepPHaJIaMH U TPOIIECCAMU;

-TOTOBHOCTb K MPOIOJKEHHIO o0pa3oBaHUs U MOBBIIIICHUS
KBATH(PUKAMK B H30paHHOW Mpo(dheCcCHOHATBHON IEATENHPHOCTH M OOBEKTUBHOE OCO3HAHHWE
POJIM XUMHUYECKUX KOMIIETCHIIUNA B 3TOM;

-yMeHue HCIOJIb30BaTh TOCTUKECHUS COBpPEMEHHOM XUMHYECKON
HAyKH u XUMHUYECKHIX TEXHOJIOTHA JUTSt MOBBIIICHUS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO PAa3BUTHSI B BHIOPAHHOM NpoQeccuOHAIbHOMN AeATeIbHOCTH;
MemanpeomemHvlx:

-HICII0JIb30BaHKE pa3IMYHbIX BU/JIOB MO3HABATEIbHOMN NesITeIbHOCTH u

OCHOBHBIX  HMHTEIUICKTYQJbHBIX  omepanuid  (IOCTaHOBKAa  3amaud,  (HopMyIupoBaHHE
TUIIOTE3, AaHalu3 M CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMATU3alus, BbISIBICHUE

NPUYMHHO-CIICICTBEHHBIX  CBSI3€d, MOWCK  aHajoroB,  (OPMYIHMPOBAHHE  BBIBOJOB)
JUISL  PELICHHMs TOCTaBICHHOW 3aJayd, NPUMEHEHUE OCHOBHBIX METOJAOB  ITO3HAHMS
(mabnronenwue, Hay4HBII AKCIIEPUMEHT) JUISL W3y4YCHUS Ppa3IUYHBIX CTOPOH

XUMHYECKMX OOBEKTOB M  IIPOIECCOB, C  KOTOPbIMH  BO3HHMKAET HEOOXOIUMOCTb
CTaJIKUBATHCS B PO eCCHOHAILHOMU cdepe;



-HCTOJIb30BaHUE Ppa3InYHBIX HMCTOYHHKOB JUTSt MOJTY4eHUS XUMUYECKON
uH(poOpMallii, yMEHHUE OLEHUTh €€ JOCTOBEPHOCTb  JUIsl  JOCTHIXKEHUS  XOPOIIMX
pe3ynbTaToB B mpodeccCuoHambHOU cdepe;

npeomemmuuvlx:

-chopmMupoOBaHHOCTH MpeACTaBICHUIN 0 MecTe XUMUHU B COBPEMEHHOM
HAyyHOW KapTUHE MHpa; I[IOHUMAHUE pOJM XUMUU B (OPMUPOBAHUU Kpyrozopa u
(GYHKIIMOHATBLHOW TPaMOTHOCTH YeJIOBEKa VIS PEIICHHsI MPAKTUISCKUX 3a/1aY;

-BIIaJICHHE OCHOBONOJIATAI0IIUMU XUMHUYECKHUMHU MOHSTUSMU,
TEOpUsIMU, 3aKOHAMHU M  3aKOHOMEPHOCTAMH;, YBEPEHHOE IOJIb30BAHWE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

-BJIaJICHUE OCHOBHBIMH MeToAaMu Hay4HOI'O MO3HAHUS,
UCIONB3YEMBIMU B XHMHUHU:  HAONIOJIEHWE, OINUCaHUE, W3MEpPEHHEe, JKCIEPHUMEHT;
yMeHHEe  00padaThiBaTh,00BACHATh,  PE3yabTaThl  MPOBEAEHHBIX  ONBITOB W JIeNaTh
BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH TPUMEHSATh METOJbl I[O3HAHUS MPHU PEIICHUU
MPaKTUYECKUX 3a/1a4;

-c(hOpMUPOBAHHOCTH YMEHUS JlaBaTh KOJINYECTBCHHBIC OLICHKHU "
MPOBOAUTH PACUETHI IO XUMUYECKUM (POpMYJIaM U YPaBHEHHUSIM;

-BJIaJICHUE MpaBUIAMHU TEXHUKH 0e3omacHOCTH npu UCTIOJIb30BaHUH
XUMHUYECKHX BEIECTB;

-chopmupoBaHHOCTH COOCTBEHHOM MO3ULIUH o OTHOILLIEHUIO K

XUMHUUYECKON HHPOpMAIUH, TOTYy4aeMOl U3 Pa3HbIX HCTOYHHUKOB

1.4. PexomeHnayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpPaMMbl TUCHMILIUHBI:
MaKCHUMaJbHON ydeOHOU Harpy3ku oOyuatomierocs 171 gacos, B TOM 4ucie:
00s13aTeIbHOM ayTMTOPHON yueOHOM Harpy3ku oOydatomierocs 114 gaca;
CaMOCTOSITENIbHON PaboThI 00yUaromerocs 57 4yacos.

1.5. Ilepeyennb popMupyeMbIX KOMIETEHIHH

OK 1. IloHumarp CyIiHOCTh M COLMATBHYIO 3HAUMMOCTh CBOEH Oynymieil mpodeccuu, mposBiIsTh
K HEH YyCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JAEATENBHOCTb, HCXOAS M3 IEIM U CIOCO0OB ee
JOCTHKEHUS, ONIPEIETICHHBIX PYKOBOAUTEIEM.

OK 3. Ananu3upoBaTh pabodyl0 CUTYaIUIO, OCYILECTBIISATh TEKYIIUH M WUTOTOBBIM KOHTPOJb,
OLICHKY U KOPPEKIUI0 COOCTBEHHOH AESITeNTbHOCTH, HECTH OTBETCTBEHHOCTHb 3a PE3YJbTaThl
CBOCH paboTHI.

OK 4. OcymiecTtBiaTh MOUCK WHGOPMAIUU, HEOOXO0AUMON It 3P(HEKTUBHOTO BBHITIOTHEHUS
npohecCHOHANBHBIX 3a]1ad.

OK 5. Ucnonp3oBath nHHOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B PO ECCHOHATBHON
NeSITeTbHOCTH.

OK 6. PaGoTats B koMaHe, 3P HEeKTUBHO OOIIATHCS C KOJUIETaMH, PYKOBOJICTBOM, KJIIMEHTAMH.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

Bup yueOHoit padoTbl

Oobvem uacos

MaxkcumanbHas yyeOHass Harpy3ka (Bcero) 171
Oos13aTesqibHAs ayAUTOPHAsI yueOHasi HArpy3Ka (Bcero) 114
B TOM YHCIIE:

[TpakTrueckue 3aHITHS 6
JlaGopaTOopHBIE OIBITHI 34

KOHTPOJIbHBIE pabOTHI 2
CamocrosiTeJibHasi padoTa odyuyarierocs (Bcero) 57
B TOM YHCIIE:
penieHue 3aaaqd 30
BBHITIOJIHEHHE pedepara 10
[IOATOTOBKA JOKJIaga 7
MOATOTOBKA MPE3CHTAIINH 10
Ipomesicymounas ammecmayus 6 popme ouppepenyuposannozo 3awema. 2




2.2. TemaTu4eckuii IVIaH U CO/iePKAHME Y4eOHOM IUCHUILIMHBI XUMUS

HaumMeHoBaHUe Copep:xaHue y4eOHOI0 MaTepHaJia, KOHTPOJIbHbIE M NMPAaKTHYeCKHe PadoThl, CAMOCTONATeIbHasI padoTa O06BbeM yacoB YpoBens
Pa3aesioB U TeM 00yJaOIIUXCH. OCBOEHHUS
1 2 3 4
1-2 BBenenune HayuHble METO/BI TO3HAHMS BELIECTB U XUMHYECKUX SIBJIICHUH. POJIb 9KCTIEpHMEHTa U TEOPUHU B 2
XuMuU. MoJIeTMpOBaHIE XUMUYECKHUX MPOIECCOB. 3HAYCHUE XUMUU MpH ocBoeHuu npodeccuit CI1O u
cneranpHoctel CIIO Texuudeckoro npoduiisi npoecCHOHaIBHOr0 00pa3oBaHus
Pazgen 1. O6mas n 103
HeopraHuyeckas
XUMHS.
Tema 1.1. OcHoBHble | Comep:kaHue y4eOHOIr0 MaTepHuasia: 11
TIOHATHS ¥ 3aKOHBI 3 OcHOBHbIE MOHATHA XUMHUH. BetmecTBo, aToM, MOJIeKyna. XUMUYECKUH a5ieMeHT. AutoTponus. [IpocTeie u 1 2
XUMHH CJIOJKHBIE BELIECTBA
4 KauyecTBeHHBII M KOJHYeCTBEHHBIH COCTaB BellecTB. XUMHUYECKIE 3HAKHU U popMynel. OTHOCHTENBEHBIE aTOMHAs 1 2
1 MOJIeKyIsipHast Macchl. KonmdecTBo BemecTBa
5 OcHoBHbIE 3aK0HBI XUMHHU. CTeXroMeTpHsl.3aKOH COXpaHEHHUS MacChl BEIIecTBa. 3aKOH MMOCTOSHCTBA COCTaBa 1
BEIIECTB MOJICKYJIIPHON CTPYKTYPHI
6 3aKkoH ABarajapo M cJeAcTBHA U3 Hero. 1 2
7-8 | PacueTHbIe 3a1a4M HA HAXOKIEHHE OTHOCUTEJIbHOM MOJIEKYJISIPHO# Macchl,0npeaeieHiHe MacCOBOii 101H 2
XHMHUYECKHX 3JIEMEeHTOB B CJI0KHOM BelllecTBe.
CamMocrosiTe1bHast padoTa 00y4aroHuXCs:
Pemenne 3amau mo Teme «KonmuecTBeHHBIE OTHOIICHUS B XUMHM». 3
BrimonHenue pedepara 1mo remMe «AJIIIOTPOITHBIE MOAM(PUKAITANY. 1
[TonroToBUTH Mpe3eHTauIo 1Mo TeMe: «OCHOBHBIC 3aKOHBI XMMHUM)) 1
Temal.2.Ilepuoanuec | ComepskaHue y4eOHOT0 MaTepHAaJIa: 12
KHii 3aKOH U 9 Mepuoanuecknii 3axon JI.W. MenneneeBa. Otkpeitie J[.M. MenneneeBbiM Ileproandeckoro 3akoHa. 1 2
Ilepuonuueckas [Tepnoanueckuii 3axoH B popmynuposke .M. Menneineena.
CUCTEMa XUMHYECKUX 10 | Iepunoamveckas TA0JAMIA XUMHUYECKHX 2JIEMeHTOB. [lepuoaudeckas tabiauua — rpaguyeckoe 0ToOpaxeHne 1 2
3JIEMCHTOB NepHUOANYEcKOro 3aKkoHa. CTpYKTypa NepHoANYECKON TaOIHIIBI: IIEPHOJIbI (MaJIbIe M OOJIBINNE), TPy (TTIaBHAS U
J.M.Menneneesa u 1o0oy4Hast).
CTpOCHHE aToMa. 11- | JlaGopaTopHbIe ONBITHI.
12 | MopenupoBanue nocrpoenus [lepronuueckoil TaGIUIBI XUMUYECKHX JIEMEHTOB. 2
13 | Crpoenue atoma n nepuoandeckuiizakon/l.i. MenaeneeBa. ATom — cioxxHast yactuua. Sapo (IpoToHsl 1 1 2
HEHWTPOHBI) M DJIEKTPOHHAsl 00osiouka. M3oTomsl.
14 | CrpoeHue 3JeKTPOHHBIX 000/I049€K ATOMOB 3JIEMEHTOB MAJIBIX Mepuox0oB. OCOOCHHOCTH CTPOCHHUS 1

AJIEKTPOHHBIX 000JI0YEK ATOMOB AJIEMEHTOB OOJILITUX MEPHOOB (MTEPEXOTHBIX DJIIEMEHTOR).




15 IMonsiTue 06 opOUTAJISAX. S-, p- U 0- OpOUTAIN. DICKTPOHHBIC KOHQUTYPALIMH ATOMOB XUMHUYECKHX DJICMCHTOB. 1
16 CoBpemenHasi GopMy/JIHPOBKA MEPHOIUYECKOT0 3aKOHA. 3HAUCHHE NEPUOANUECKOT0 3aKOHA U MEPUOIUIECKON 1
cUCTeMbl XMMHUUYEeCKHX teMeHToB J[.J1. MenneneeBa i1t pa3BUTHsI HAYKH U TOHUMAHUSI XUMUYECKON KapTHHBI
MHpA.
CamocrosiTesibHAsi pa6oTa 00y4aIOIIUXCS:
Brimonnenue pedepara o reme «llepuoanyeckuii 3akon J[.M1.Menneneenay. 1
Pemenue 3amaq o teme «CTpoeHHE aTOMay. 2
[ToxroToBuTH Mpe3eHTaIuIo 1Mo TeMe: «CTpoeHne aToMay 1
Tema 1.3. Ctpoenne | Copep:kaHue y4eGHOro MaTepHaJia: 14
BCINECTBA. 17 | Nonnas xummuyeckasi cBa3b. KaTHoHbl, nX 00pa3oBaHue U3 aTOMOB B pe3yJIbTaTe NPOLECCa OKUCICHUS. AHHOHBI, 1
nx oOpazoBaHUE U3 aTOMOB B pe3yJbTaTe Mpolecca BOCCTaHOBIeHHs. MoHHas CBsI3b, KaK CBSI3b MEXK/1y KaTHOHAMHU
U aHMOHAaMH 32 CYET IEKTPOCTaTUUECKOro npuTskeHus. Kiaccnuxanus MOHOB: 1O COCTaBy, 3HAKY 3apsia,
HAJIMYUIO TUApaTHOM oOosouku. MoHHble Kpucrayumueckue penietku. CBoiicTBa BELIECTB C MOHHBIM THIIOM
KPHUCTAJJTHYECKON PEIIETKH.
18 | KoBajeHTHass XuMu4ecKasi CBA3b. MexaHn3M 00pa30BaHUs KOBAJICHTHOM CBs3U (OOMEHHBIN M JOHOPHO-
aKIENTOPHBIN). DIEKTPOOTPHIIATEIFHOCTE. KOoBaleHTHBIE OTSIpHAs M HeTIOIsIpHas CBsA3H. KpaTHOCTh KOBaJIeHTHOMN 1
CBsI3U. MoJIeKyIIsIpHBIE U aTOMHBIE KpHUCTAJUTHIecKre pemeTkd. CBOWCTBA BEIIECTB C MOJICKYIISIPHBIMH U
ATOMHBIMHU KPUCTAJUIMIECKUMH perreTkaMu. MeTammdeckas cBs3b. MeTamdeckasi KpUCTaJUINIecKast perieTka u
MeTaJUIMYecKas XUMU4ecKas cBsA3b. Pu3ndyeckne CBOWCTBA METAJLIOB.
19 | ArperaTHble COCTOSIHUSI BELECTB U BOJIOPOAHAS CBI3b. TBep/0€e, KUAKOE U ra3000pa3HOE COCTOSIHHSI BEIECTB. 1
[lepexox BemiecTBa U3 OAHOTO arperaTHOTO COCTOSHIUS B Apyroe. BomopomHast cBs3b. UNCTHIE BemecTBAa M CMECH.
[Monsitre o cmecu BeniecTB. ['oMorenHsle 1 reTeporeHHbie cmecu. CoctaB cMeceil: 00beMHast 1 MaccoBast JI0JIH
KOMITOHEHTOB CMECH, MaccoBasi J10J1s1 IPUMECEH.
20- | JlaGopaTopHbIe ONBITHI
21 | IlpuroToBieHue CyclieH3uH KapOoHaTa KaJbLus B BOJE. 2
22 | lncnepcuble cuctembl. [lonsTre o aucriepcHoi cucrteme. JlucnepcHas ¢asa 1 qUclepcCHOHHAs Cpeaa. 1
Krnaccudukanms aucnepcHbix cucteM. [ToHsATHE 0 KOJUIOWAHBIX CHCTEMaX.
23- | JlaGopaTopHbIe ONbBITHI
24 | TlomyuyeHHe 3MYJIbCHH MOTOPHOTO Maca. 2
25- | JlaGopaTopHbIe ONBITHI 2
26 O3HAKOMJICHHE CO CBOMCTBAMHM IAMCIICPCHBIX CHCTEM.
CamocTosiTeJibHAasi padoTa 00y4aroIuXCs
Pewenne 3anau no teme «CTpoeHHE BEIECTBaY 2
IMoaroroBka mpezeHTauu 1no teMe «CTpOeHHE BEILECTBAY 1
ITonroroButs HOKIIaz MO TeMe: «BHAbI XUMHUYECKON CBSI3HY 1
Tema 1.4. Bona. Coaep:xkaHue yueOHOT0 MaTepuaJja: 12
PacTBoper. 27 | Bonpa. PacTBopsbl. PacTBopenue. Boxa xax pactBopurens. PactBopumMocts Bemiects. HachleHHsle, 1
OieKTponnTHIecKas HEHACBIICHHBIE, IIEPECHIICHHBIC PACTBOPBL. 3aBHCUMOCTb PACTBOPUMOCTH I'A30B, KUIKOCTEH M TBEP/BIX BEIIECTB
Aucconuanms OT Pa3IHYHBIX GAKTOPOB.
28 | MaccoBas 10J151 paCTBOPEHHOI'0 BelllecTBA. 1




29

3HeKTp0JII/ITI/I‘-IeCKaSI AUCCOUAIINA. SHGKTPOHI/ITLI 1 HEDJICKTPOJIUTEI. SHCKTPOHI/ITI/ILICCKaﬂ Jucconuanus.

30 | MexaHu3MBbI YJIEeKTPOJUTHYECKOI AUccoOManMu. MeXaHH3Mbl JIEKTPOJIUTHYECKOM IUCCOLHAIMH /ISl BEILIECTB C
Pa3IMYHBIMHU TUIIAMU XHUMHUYECKOH CBsi3H. [ MApaTHpOBaHHBIC M HETUAPATHPOBAHHBIC HOHBI
31 | CreneHb AIeKTPOJUTHIECKOI quccomuanmui. CHIbHBIC U CTa0bIe 3JCKTPOIHUTEI.
32 | OCHOBHbIE TOJIOKEHUS TEOPUH INEKTPOIUTUUECKOMN Juccoranni. KUCI0Thl, OCHOBAHHS M COJH KaK JIEKTPOJIHUTHIL.
33- | ITpakTHYecKoe 3aHsTHE.
34 | IlpuroroBieHUE pacTBOpa 3aJaHHOMN KOHIICHTPAIIHH. 2
CamocTosiTe1bHasi padoTa 00y4aloIHXCS:
Bemmonaenue pedepara mo reme «Boma. BogHbie pacTBOpEI». 1
Pemenue 3amau mo teme «Boga. BogHbie pacTBOpHI». 2
[ToaroToBUTH Mpe3eHTAIHIO 110 TeMe: «Bomay 1
Tema.l.5.Knaccuduxary | Comepxanue y4eGHOTo MaTepHaJa: 17
¥I51 HEOPTAHNIECKHX 35 KucsoTs!l n ux cBoiicTBa. KHCIIOTHI KaK 3JCKTPOIUTHI, UX KIACCH(DUKALUS 110 Pa3TMIHBIM MPU3HAKAM. 1
COCTMHEHNIT 1 HX XUMHUUYECKUE CBOMCTBA KUCIIOT B CBETE TCOPUU IICKTPOIUTHYCCKON nuccoruanuu. OcoOeHHOCTH
CBOMCTBA B3aMMOJICHCTBHS KOHIIEHTPUPOBAHHOM CEPHOM M a30THON KMCIIOT C METaJJIAMH.
36 OcHoBHbIE cIOCOOBI MOJTYYeHHS] KHCJIOTHI. 1
37-38 | JIaGopaTopHbI€e ONBITHI
HcnbiTaHne pacTBOPOB KUCIOT MHAUKaTOpaMu. B3anmoielicTBre METANIOB ¢ KUCJIoTaMu. B3anMopeiicTBue 2
KHCJIOT C OKCUJIaMU METaJIJI0B. B3auMoielicTBUE KUCIIOT C OCHOBAHUAMHU. B3auMoeicTBUE KUCIIOT C COJIIMU.
39 OcHoBaHus ¥ uX cBoicTBa. OCHOBAaHMS KaK 3JIEKTPOIHTHL, UX KIACCU(HUKAIII IO PA3INIHBIM ITPU3HAKAM. 1
XUMHU4eCKHe CBOMCTBA OCHOBAHMI B CBETE TEOPHH SIIEKTPOIUTHUECKOM auccounanuu. Paznoxenne
HEPaCTBOPHMBIX B BOJIC OCHOBaHH.
40 OcHoBHbIE cIOCOOBI MOJTYYeHHS] OCHOBAHMI. 1
41-42 | JlaGopaTopHBbI€ ONbBITHI.
HcnpiTaHue pacTBOPOB 1eNI04el nHANKaTOpamMu. B3anmoneiicTBue menoyveit ¢ consimu. Pasnoxxenue 2
HEPaCTBOPUMBIX OCHOBaHUI.
43 Coumn 1 ux cBoiicTBa. Conu kak 3ekTponutsl. Conau cpegHue, KUCIble 1 OCHOBHBIE. XMUUECKU CBOMCTBA COJIEH 1
B CBETE TCOPHU ICKTPOIUTHYCCKON aucconuarmy. CrocoObl MOTYUYCHHUS COJCH.
44-45 JlaGopaTopHBbIe ONBITHI.
BsaumogelicTBue coneil ¢ MetaaMu. Bzaumopeiicteue coneit apyr capyrom. I'uaponus coneil pa3nu4Horo tuna. 2
46 Oxcuasl n ux cBoiicrBa. ConeoOpasyromiye U HecolicoOpasyroiue okcuabl. OCHOBHBIC, aM(OTepHBIC U 1
KHCJIOTHBIC OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCUIA OT CTCIIEHU OKUCIICHUS 00pa3yoIIero ero Merasuia.
Xumuyeckue cBoiicTBa okcuaoB. [loyueHne okCuaoB.
CamMocTosiTe1bHasi padoTa 00y4aIOLIHXCH.
Pemenne 3amau mo teme « XMMUYECKHE CBOMCTBA BEILECTBY 3
[ToaroroBka noxiana «XUMHUYECKHE CBOMCTBA KJIACCOB HEOPraHUYECKHUX BEILECTB) 1
IToaroroBuTs pedepat Ha TeMy: «KitacChl HEOPraHMYECKUX COCTUHEHHIN 1
Temal.6. Copep:xaHue yueOHOT0 MaTepHaJa: 19
XUMHUYECKHE PEeaKII 47 Kuaaccudukanus XuMHYeCKUX peakiuii. Peakiyu coeTMHEHNS, pa3IoKeHUs, 3aMeIeHHs, OOMEHa. 1
Karanntnueckune peaxpm. OOpaTnmMble 1 HEOOpAaTUMBIE PEakIiy. | OMOTEeHHBIE M TeTEpPOTeHHBIE PEaKITHH.
48 IK30TepMUYECKHE H JHI0TEPMUUYeCKHe peakuuu. TermioBoil 3pGeKT XUMHIECKUX PEaKIIHH. 1




TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUS.

49-51 | JlaGopaTopHble ONBITHI.
Peakius 3aMenieHrs MEIU JKEJIE30M B paCTBOPE MEIHOIO KyIopoca. 1
Peaknum, naymue ¢ oOpa3oBaHreM ocajka. Peakiny, naymue ¢ oOpa3oBaHWEM Tras3a WM BOJBL. 2
52 OKHUCIUTENBHO-BOCCTAHOBUTE/IbHBIE peakunu. CteneHp okuciaeHns. OKUCIUTENs U BOCCTAHOBJICHHUE. 1
BoccTaHoBHTENb U OKHCIICHHE.
53-5 | MeToa 3J1eKTPOHHOT0 Gananca. MeToa 3JIeKTPOHHOTO OaslaHCa sl COCTABJICHHUS YPaBHECHHH OKHCIUTEIBHO- 2
4 BOCCTAHOBHTEIJIFHBIX PEAKIIHH.
55 CkopocTh XuMHYeCKHX peaknuid. [ToHsITHE 0 CKOPOCTH XUMHUYECKUX PEaKIni. 3aBUCUMOCTh CKOPOCTH 1
XAMHWYECKHIX PEaKIHi OT Pa3IMIHBIX (PaKTOPOB: IPUPOIBI PEarnpyIONIINX BEIIECTB, UX KOHIICHTPAIINH,
TEMIepaTypbl, TOBEPXHOCTH CONPHUKOCHOBCHHS U MCIIOIB30BAHMS KaTATN3aTOPOB.
56 OopaTuMocTh XUMHYECKUX peaknuii. O0patuMbie 1 HEOOpATHUMBIE PEaKIIHH. 1
57 XuMHYecKoe paBHOBeCHE U CIIOCOOBI €ro CMeleH sl. 1
58-60 | JIaGopaTOpHBIE ONBITHI.
3aBHCHUMOCTh CKOPOCTH B3aUMOJICHCTBUS COJISIHOM KHCIOTHI C METAJUTAMH OT MX IPHUPO/IBL. 1
3aBHCHUMOCTh CKOPOCTH B3aUMOJICHCTBUS IIMHKA C COJITHOM KHCIOTON OT €€ KOHIICHTPAIIHH. 1
3aBUCUMOCTBL CKOPOCTH B3aumoercTBus okcuaa meau(ll) ¢ cepHoit KUCIOTOM OT TeMIIEPATYPHI. 1
CamocrosiTesibHAsi pa6oTa 00y4aIOIIUXCS:
Pemenne 3amau mo teme «OKHCIMTENEHO — BOCCTAHOBUTEIBHBIE PEAKIIAN» 2
[MoxroroBka mpeseHTanuu Mo Teme «CKOPOCTh XMMHUYECKHX PEaKIhiny 1
IToaroroButs oKIa] M0 TeMe: « TUIMBI XUMUYECKUX PEaKIIA) 1
[ToaroroBuTh pedepat mo Teme: «KIACCUPUKAINST XUMHUSCKUX PEAKITHIDY 1
Temal.7. Copep:xaHue yueOHOT0 MaTepHaJa: 18
MeTamisl i 61 | Metamiabl. OCOOCHHOCTH CTPOCHHUS ATOMOB M KPHUCTA/UTOB. DU3HMUECKUE CBOWCTBA MeTa/uioB. Kitaccupukamms 1
- METAJUIOB IO PA3JINYHBIM TPHU3HAKaM. XMMHYECKHE CBOWCTBA METAJUIOB.

62 | DJaeKTpPOXUMHYECKUH PSS HANPSIKEHUsT METALIOB. MeTamoTepmus. 1

63 | O0mue cmoco0bI MoJrydeHUs] MeTaJLIOB. [loHsatue o merammypruu. [Tupomeramnyprusi, THIPOMETAILTYPrUs
u anexTpoMetauryprust. CrutaBel 4epHBIE W I[BETHEHIE.

64- | JlaGopaTopHbIe ONBITHI.

66 | 3akanka h OTIIYCK CTaJIH. 1
O3HaKOMJICHHE CO CTPYKTYPaMHU CEporo U 0eroro 4yryHa. 1
PacniozHaBaHue pyj xenesa. 1

67 | Hemeramabl. OCOOCHHOCTH CTPOCHHS aroMOB. HeMeTalibl - MPOCTHIC BEIIECTBA. 3aBUCHMOCTH CBOWCTB 1
TaJIOTEHOB. 3aBHCHMOCTh CBOICTB TaJIoTeHOB OT WX MoJjiokeHHs B [lepmonmdeckoil cucreme.

68 IIpakTHYecKoe 3aHsITHE

Ionyuenue, coOupaHue U pacrmo3HABAHUEC Ta30B. 1

69 | OxkucauTe/lbHbIE M BOCCTAHOBHMTE/IbHbIE CBOCTBAa HeMeTaJIoB. OKHCIUTEIbHbIE M BOCCTAHOBHTEIIbHBIC 1
CBOWCTBA HEMETAJUIOB B 3aBUCHMOCTH OT WX TOJOXCHHUS B PSIy JJIEKTPOOTPHUIATCIHHOCTH.

70 IIpakTHyeckoe 3aHATHE
PemieHne SKkcnepUMEHTATBHBIX 3alad. 1

71- | KonrpoanHas padora Nel 2

72




CamocrosiTe1bHast padoTa 00y4alOHXCH

Pemenue 3amau mo teme «MeTambr», «Hemeramsi» 3
Brinonnenue pedepara 1o temMe «NEKTPOXUMUYECKHE TPOLIECCHD). 1
[MoaroToBUTH MOKIIAM MO TeMe: «MeTaIbl 1
[MoarorosuTs npesenranmio no reme: «IIpocTeie BeniecTBa» 1
Paszgen 2
Oprannyeckas
XUMHUSA 66
Tema 2.1. OcHoBHble | Comep:kaHue y4eOHOIr0 MaTepHuasia: 15
TIOHATHS
OpTaHUYeCKON XHMHHU 73 IIpenmer oprannyeckoii xumuu. [IpupoaHple, UCKYCCTBCHHBIE M CHHTETHYECKHE OpPraHMYECKHE BEIICCTBA. 1
W TEOpHsl CTPOCHUS CpaBHEHHE OPTaHUYECKHUX BEIIECTB C HEOPTAaHUYECKUMHU.
opr aHH‘IeCKI:IX 74 BajeHTHOCTb. XMMUYECKOE CTPOCHHME KaK IMOPAJOK COEAUHEHHS aTOMOB B MOJIEKYJaxX IO BaJE€HTHOCTH. 1
COETUHEHUI
75 Teopus crpoeHHs1 OpraHudeckux coemHeHuii A.M.ByTepoBa.ocHOBHbIE MOJIOXKEHHUS TEOPUU XUMHYECKOTO 1
crpoenusi. M3omepust u m3omepsl. Xumuueckue (opmynbl. Xumudeckue (GOpMyJbl U MOJEIN MOJIEKYJ B
OpPTaHUYECKOW XHUMUH.
76-77 | JlaGopaTopHbIe ONBITHI
M3roroneHne Mojiesiei MOJIEKyJl — MPECTaBUTENEH PA3TUYHBIX KIIACCOB OPraHUYECKUX COSTUHEHUN. 2
78 Kaaccnpukanus oprannyeckux coenHenmii. Kimaccnpukamyst BemecTB Mo CTPOCHUIO YTIEPOTHOTO CKEJleTa 1
W HAIMINIO (QYHKIMOHAIBHBIX Tpymm. I'omonorn m romosorus. Hauama nomenkiarypsr IUPAC.,
79 Kunaccupukanusi peaknuid B OpraHuveckoil xumMuu. Peakmuu — npucoeawHEeHUs (TUAPUPOBAHUSA, 1
TAJIOTCHUPOBAHNUS, THAPOTAIOTCHUPOBAHNS, THIPOTAINHN). .
80 Peakuuu oTIIeNJIeHUsI (mermapupoBaHus, JIETHIPOT0ATIOTEHUPOBAHUS, JIETHIIPOTAITUH ). 1
Peaknuunzamemenns. Peakuuu u3oMepusanuu
CamocTosiTeJibHAasi padoTa 00y4arouuXCs
Pemenne 3agau no teme: «HomeHkIaTypa OpraHM4ecKuX COeIUHEHHUIN 2
Pemenue 3amaq o Teme: «Knaccupukanus opraHuueCKUX COSTUHCHHI 2
IToaroroBka noknana «IIpenMer opraHMueCKOM XUMHUM. 1
IMonrotoBka pecdepara mo teme «HoMeHKIaTypa OpraHWYECKHX COCTIHEHHUI» 1
IToaroToBUTH Mpe3eHTAINIO Ha TeMY: «OpraHndecKast XUMUsD) 1
Tema 2.2, Copep:xaHue yue0HOr0 MaTepHaJa 17
Yraesogopoasl m ux | 81-82 | Ankanbl. AIKaHbBI: TOMOJIOTUYECKHHA psijl, U30MEpUsl ¥ HOMEHKJIATypa ajKaHOB. XMMHUYECKHE CBOICTBa 2
TPUPOIHBIE ankaHoB (MeTaHa, dTaHa). ['opeHue, 3amelieHHe, pasjokKeHHe, AeruapupoBaHue. [I[puMeHeHue ajakaHOB Ha
HCTOYHUKH OCHOBE CBOWCTB.
83 AJIKeHBI. DTWICH, €ro IOJy4YeHHue (ICTUAPUPOBAHWMEM ITaHa, JCHOJMMEpH3AlMeH  MOJNUITHIICHA). 1
Tomonoruyeckuii psii, M30OMEpHs, HOMEHKJIATypa alKCHOBXHMHUYCCKUEC CBOMCTBA ITWICHA. XHUMHYCCKHE
CBOWCTBA STHJICHA: TOpPEHHE, KAYeCTBEHHBbIC peakimu (oOeclBeuynBaHMEe OPOMHON BOJBI U IEpMaHraHarta
KaJusi), THIpaTanus, nonuMepusanus. [IpuMeHeHne STHIICHA HAa OCHOBE CBOWCTB.
84 JAuennbl m kaydykd. [loHATHE O AHMEHAX KakK YIJICBOJOPOJAaX C JABYMs JBOWHBIMU CBs3siMH. COIpPSOKCHHBIC 1

nueHpl. XWMHYECKHWe CBOWCTBa OyrajgueHa-1,3 wu wm3ompeHa: oOeclBeYMBaHUE
nojauMepu3anusi B kaydyku. HarypanbHbli M CHHTETHYECKMI Kaydyku. Pe3umna.

OpOMHOW BOIBI |




85-86

JlaGopaTopHblie ONBITHI.

(O3HAKOMJICHHE C KOJUICKITUECH KaydyKOB U 00pa3liaMy U3JICIIUI U3 PE3UHEL. 2
87 AnkuHBL. AnetwieH. XWUMHYCCKHEC CBOWCTBAa AalleTWIICHA: TOPCHHE, OOCCIBEYMBAHHUE OpPOMHOI BOIBL, 1
MPUCOCOUHEHNE  XJIOPOBOJAOPONa W  Tuaporamus. llpuMeHeHne  ameTwieHa Ha  OCHOBE  CBOMCTB.
MesxKktaccoBasi U30MEpHsl C aJIKaJHeHaMH.
88 Apenbl. benzon. Xumuueckue CBOWCTBa O€H30JIa: TOpEHHE, PEAKIUM 3aMelleHus (TajoreHHepoBaHUE, 1
HutpoBanue). [Ipumenenne OEH307a HA OCHOBE CBOWCTB.
89 IIpupoaHble HCTOYHMKH YIJ1eBOAOPOAOB. IIpupoaHEIi ra3: cocTaB, MPUMEHEHHE B KadeCTBE TOIUIMBA. 1
90 Hedtn. CoctaB u nepepaborka nedru. Ileperonka nebtr. HedrenpomykTsl. 1
91-92 | JlaGopaTOpHbIE ONBITHI
O3HaKOMIICHHE ¢ KOJUIEKIHEH 00pa3ioB HEPTH U IPOIYKTOB €€ IMepepadOTKH. 2
CamocrosiTesibHAsi pa6oTa 00y4aIOIIUXCS:
[ToaroroBka pedepara 1o Teme «YTIEBOAOPOIBD». 1
Pemenne 3amad mo Teme: «AJKaHBI», «AJKEHBI, «AJIKIHBD. 3
[TonroToBUTH Mpe3eHTAIHIo 1Mo TeMe: «IIpupoaHbIe HCTOYHHKH YTIIEBOIOPOJIOB 1
Tema 2.3 Coaep:xkaHue yueOHOT0 MaTepuaJja: 16
Kucnoponconepxanu 93 Cnuprtsl. [loxydenne staHona Opo’keHHEM TIIOKO3Bl M THAPOTAIMEH 3TwieHa. [ mapokcmipHas rpymma Kak 1
€ OpraHHYCeCKUe ¢dbyakumnonanbHas. [loHSITHE O MpeneNbHBIX ONHOATOMHBIX CHUpPTaX. XMMHUYECKHE CBOICTBA 3TaHOINA.
COEIMHEHUS BsaumopelicTBre ¢ HaTpueM, OOpa30BaHME IMPOCTHIX M CIOXKHBIX I(UPOB, OKHCICHHUE B AJbJCTHI.
IIpuMeHeHHe 3TaHOJA Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro IMOCICACTBUS W NpenynpexiacHue. [ munepuH
KaK TpPEJCTaBUTEIIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakivs HA MHOTOATOMHBIC CIIHPTHL.
[IpuMeHeHHe rHIepHHA.
94 ®enon. dusnyueckue W XUMHYCCKHE CBOWCTBAa ()eHONAa. B3ammMHOE BIMSHHE aTOMOB B MOJCKyJe (eHOa: 1
B3aMMOJICHICTBHE C THUAPOKCHJIOM HATPHs M a30THOW KucioToi. IlpuMmeHeHue (eHOMa HAa OCHOBE CBOWCTB
95 Aabaerunbl. [TorsaTre 00 anpaerunax. ApJAeruaHas rpynna kak QyHkuoHansHast. @opManbIeru u ero 1
CBOWCTBA: OKHCIIEHUE B COOTBETCTBYIOIIYIO KHCIOTY,BOCCTAHOBICHNE B COOTBETCTBYIOMH criupT. [lomyuenne
AIBJIETHIOB OKHCICEHHEM COOTBETCTBYIOIINX CHUPTOB. [IpnMenenne popmanpaernaa Ha OCHOBE €0 CBOWCTB.
96 KapG6onoBbie kucaothl. [Torsrre o kapOOHOBBIX KHcaoTaxX. KapOokcuiibHas Tpymima Kak (GyHKITHOHATIbHAS. 1
T'oMomnormaeckuit psix npeaeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydeHre kapOOHOBBIX KHCIOT
OKHCJICHHEM aJIbACTHIOB. X UMHUECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIINE CBOHCTBA C MHHEPAIbHBIMH
KHCJIOTAMH U peakiys dTepudukanmy. [[ppuMeneHne yKCyCHOHW KUCIIOTEI HA OCHOBE CBOWCTB. Briciine KupHbIe
KHCJIOThI Ha IPUMEPE NMaJTbMUTHHOBOM U CTEaPUHOBOM.
97 Caoxubie 3¢upsl u xkupbl. [lomydenue cinoxHBIX 3GuUpoB peaknuedd stepuduranuu. CroxHble dQUPH B 1
npuUpoje, MX 3HaucHHWE. [IpUMEHEHHWE CIOXKHBIX 3(QHUPOB HA OCHOBE CBOWCTB.JKHMpPBI Kak CIIOXKHBIE 3(UPEL
Knaccudukanus sxupoB. XuMUYECKHE CBOWCTBA KUPOB: THAPOIIU3 U THAPUPOBAHKE KUIKUX KHUPOB. [IpuMeHeHne
>KUPOB Ha OCHOBE CBOMCTB.MbLia.
98 YraeBoabl. YrieBoapl, UX Kiaccudukanus: MoHocaxapuzasl (Tioko3a, (pykrosa), Aucaxapuibl (caxaposa) H 1

nojucaxapuabl (Kpaxman W Ieumoio3a).lmoko3za.  ['nroko3a — BEIIECTBO C JBONCTBEHHOW (DYHKIHUCH —
aJbJETUAOCIUPT. XUMUUECKUE CBOMCTBA TJIIOKO3BI: OKHCJIEHHE B TJIOKOHOBYIO KHCIOTY, BOCCTaHOBJIEHHE B
copbur, ciuproBoe Opokenue. [IpuMeHeHne TII0K03B HA OCHOBE CBOMCTB.

3HadYeHNE YTIIEBOIOB B KUBOW MPUPOAE M )KU3HU YeJoBeKa. [I0HATHE 0 peakuiax MOIUKOHICHCAINN 1 THAPOIHI3a
Ha MpUMepe B3aUMOTIPEBPAILIEHUH: TII0K03a —> MOJIMCAXapUJ.




99-102

JlaGopaTopHBIe ONBITHI

PacTBopeHue rauieprHa B BoJe U B3auMoaencTeie ¢ ruapokcunom menu(ll). 1
CBoiicTBa YKCYCHOI KHCIIOTHI, OOIINE CO CBOMICTBAMH MHHEPAIbHBIX KHUCIIOT. 2
B3anmopelicTBre TIIOKO3HI U caxapo3sl ¢ runpokcugommen (11). KauecTBenHas peakiys Ha KpaxMadl. 1
CamocTosiTe1bHasi padoTa 00y4YarouXcs:
Pewenne 3anay nmo teme: «CoupThI», «AJBIETUIBI B KETOHBI», «KapOOHOBBIE KHCIOTHI» 3
IMoaroroska npeszeHTauu «Kupbi» 1
[MoaroroBuTh nOKIan: «YTIeBOAB 1
[Moarorosutsk pedepat no reme: «Iloap3a u Bpen ynoTpeOIeHus STUIOBOTO CIIUPTa» 1
Tema 2.4 Conep:xanue y4eOHOr0 MaTepHaJia: 18
AzoTocoaepxalue 103 Amunsl. [lonarue o6 amuHax. Anndarnyeckue aMUHBL, UX KiaccuuKaluus ¥ HOMEHKJIATypa. AHMIMH, Kak 1
OpraHuYecKue oprannueckoe ocHoBanue. [loxyuenne anminHa u3 HuTpoOeH3oa.llpuMeHeHre aHUIMHA Ha OCHOBE CBOMCTB.
COCIIMHEHHS. 104 | AMMHOKHCIOTBI. AMHHOKHCIOTHI Kak amdorepHble AU(QYHKIUOHAJIBHBIE OPTaHMYECKUE COEIUHEHHUS. 1
IMosumepsr. XUMHYECKHEe CBOMCTBA aMUHOKHCIIOT: B3aWMOJICHCTBHE CO IIENOYaMH, KHUCIOTaMH W IPYT C OPYroM (peakiws
noJuKoHAeHcarwn). [lenTuHas cBa3b U nonunenTHasl. [IpuMeHeHe aMIHOKHCIIOT Ha OCHOBE CBOHCTB.
105- | Beaxkwu.IlepBuuHasi, BTOpHYHAs, TPETHYHAS CTPYKTYpPHl OEIKOB. XHMHYCCKHE CBOWCTBA OCJIKOB: TOpPEHHE, 2
106 | menaTyparys, TUAPOJIN3, LIBETHBIC peakuuu. buonornueckne GyHKIMN OCIKOB.
107- | Moaumepsnl. benku u monmcaxapuasl kKak Ouomoaumepsl.IliacTMacenl. IlonmydeHne MMOJUMEPOB peakiuei 2
108 | monmuMepu3anMu W TOJUKOHACHCALMH. TEepMOIUIACTUYHbIE W TEPMOPEaKTHBHBbIC ILIacTMacchl. lIperncraBurenu
TIacTMAcC.
109 | BoJokHa, ux kiaaccugukanus. [Tonyuenue BojgokoH. OT/ieNnbHbIe MPEACTABUTEN XUMHUYECKIX BOJIOKOH. 1
110 JlabopaTopHbie ONBITHI.
PactBopenue 6enkoB B Bojge. OOHapyKeHHEOESIKOB B MOJIOKE U B MSICHOM OyJIbOHE. 1
Jenatypanus pacTBopa Oeika KypHHOTO siiIia CIIUPTOM, PACTBOPAaMH COJIEeH TSDKEJIBIX METaJUIOB U ITPH
HarpeBaHuy.
111- IIpakTHyeckoe 3aHATHE:
112 Pewienne skcriepuMeHTaNIBHBIX 33/1a4 Ha UICHTU(HUKALMIO OPTraHMYECKUX COCANHEHUI. 1
Pacnio3naBaHue miacTMacc ¥ BOJOKOH. 1
113- | JlupepenunpoBannbIii 329€T 2
114
CamMocrosiTe1bHast padoTa 00y4aroHuXCs:
Pemenue 3agad mo reme «AMHUHBIY, K AMHHOKHUCIIOTBI», «benKm» 3
[oxroToBuTh pedepat mo Teme:»A30TocoAepKaIlne COSIMHECHUS 1
IMoaroroBka nokiana 1o TeMe « AMUHOKHCIIOTBIY. 1
[ToaroroBuTh Npe3eHTaMIO 110 TeMe: «benkmy 1

Bceero:

171




3. YCJOBUSA PEAJIM3ALIMU TIPOT'PAMMBI JUCHATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0
Peanuzanus nporpaMMel JUCHUIUIMHBL TPEOYET HAMMYUS y4eOHOro Kabunera « XUMUN.

B COCTaB y4eOHO-METOJUYECKOTO u MaTepUaIbHO-TEXHUUECKOTO

OCHAIeHNS KaOWHEeTa XUMHUHU BXOJIAT:
- pabouee MecTO IpernoiaBaTes;
-[I0CAJIOYHBIC MECTA [0 KOJIMUYECTBY 00YUAIOIIUXCS;
- UTHTEPAKTUBHBIN KOMIIJICKC.
- TIPOEKTOP;
- KOMIIBIOTEP C JIMLIEH3UOHHBIM TPOrPAaMMHBIM 00ECTIEYCHHEM;
-HaTypaJibHble 00BEKTHI, MOJIENIN, TPUOOPHI U HAOOPHI AJIsi TOCTAHOBKU

ACMOHCTPAIMOHHOT'O U YUYCHUYCCKOTO SKCIICPUMCHTA,

- IeYaTHBIC ¥ SKPAHHO-3BYKOBBIE CPEACTBA O0YUCHHS;
- CpelICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- PEaKTUBBI,
- BCIIOMOTAaTeNIbHOE 000pyI0BaHUE U MHCTPYKIIUH;

- OuOMoTeuHbI HoH/.
3.2. UudopmannonHoe obecriedyeHue 00yuYeHust
Ilepeyenb pexomeHayeMbIX Y4eOHbIX H3AaHuil, VIHTepHeT-pecypcoB, AONOJHUTEIbHOM
JUTEepaTyphl.
OcHOBHbIE HCTOYHMKH:
1. Tabpuensn O.C. Xumus ans npodeccwii M CHENHMaTIbHOCTEH TEXHHYECKOro Mpoduis;
«Axanemus», 2017.
2. T'abpuensn O.C. Xumus s npodeccuil U CHEHUaTbHOCTEH TEXHHUUYECKOro MpOQHIIs:
yaeOHuk- M.: M3natensckuii neHTp «Akagemus», 2018r.
JlonoJHUTEIbHbIE HCTOYHNKH:
1.I'abpuensu O.C. Xnumus TUISL IIpenoaBaTelis: y4eOHO-METOJMUECKOe
nocobue / O.C. I'abpuensn, I'.I". JIpicora. - M.: 2014
3. l'adbpuensna  O.C. Xumms i mpodeccuit W CHENHAIBHOCTEH  TEXHUYECKOTO
npodwmist: yueOnuk / O.C. I'abpuens, N.I'. Octpoymos. - M.: 2014
4, Tabpuensa  O.C.  Xwumwms:  yueb.qus  crya.  mnpod. yued. 3aBemenmii /  O.C.
la6puensn, U.I'. Octpoymos. - M.: 2014
HNuTepHeT-pecypcnbl

1.pvg.mk.ru - OJIMMITAAA «IIokopu BopoObéBer ropsD)
2.hemi.wallst.ru - «Xumus. OOpa3zoBaTeabHBIA  CaWT IS IIKOJIBHUKOBY
3.www.alhimikov.net -O06pa3oBaTeabHbII camr TUTS MIKOJIbHUKOB
4.chem.msu.su - DIIeKTpOHHAs oubmmoTeKa o XUMUHU
5.www.enauki.ru - wuHTepHeT-M3MaHHE I yuuTened «ECTecTBEHHBIC HAYKN)
6.1september.ru - MEeTOaNYecKast raszera "ITepBoe ceHTsaops"
7.hvsh.ru - KypHA «Xumust B IIIKOJIC

8.www.hij.ru/ -«XuMus 1 )KU3HbY

9.chemistry-chemists.com/index.html - smekrponHblii  XKypHanm  «XUMHKH U
XUMHSD)



4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUSA JUCHUIIJIMHBI
KoHTpoJib M 01leHKa pe3yIbTaTOB OCBOCHHUSI IUCHUILIMHBI OCYIIECTBIISIETCS TPENO0/1aBaTesIeEM B
Ipolecce MPOBEICHUS MPAKTUUYECKUX 3aHATUN U KOHTPOJBHBIX paboOT, TECTUPOBAHUS, a TAKXKE

BBITNIOJTHCHU A 06y‘-IaIOH_[I/IMC}I HWHAWBUAYAJIbHBIX 3aﬂaHHﬁ, I/ICCJ'IGI[OBaHI/II\/'I.

ConeprxaHue
o0yueHus

Pesynbrater 00ydeHus (Ha ypoBHE YI€OHBIX
JEeHCTBUI)

DOopMBbI U METOJIBI
KOHTPOJIS U OLICHKU
pe3yabTaToB 00yUeHUS

Baxneinmme
XUMHAYECKHE
MHOHSITHUA

OmpeneneHue U yMCHHE
CIICAYIOUIMMH  XUMHYECKUMU  TTOHATHAMHU:
BEIIECTBO, XMMHYECKHMH  3JEMEHT,  aToM,
MOJIEKyJla,  OTHOCHTENBHBIE  aTOMHAs |
MOJIEKYJISIpHAasE ~ MacChl, HOH, aJUIOTPOIHS,
W30TOIIbI, XUMHUYecKast CBSI3b,
3NEKTPOOTPHULIATEIBHOCTB, BaJICHTHOCTb,
CTEleHb OKHCIICHUs, MOIb, MOJISIpHas Macca,
MOJSIpHBIH  00BbEM  Ta3000pa3HBIX  BELIECTB,
BEIIECTBA MOJIEKYJISIPHOTO u
HEMOJICKYIISIPHOTO CTpOCHUS, pacTBOpHI,
ANEKTPOJIHT 17§ HEDJICKTPOJIHT,
JNEKTPONUTHYECKAs] AUCCOLHMALUS, OKHUCIUTENIh
u BOCCTaHOBUTCIIb, OKHCJICHHUEC u
BOCCTaHOBJICHHE, TEIUIOBOH 3G (deKT peakiuwu,
CKOpOCTb ~ XMMHYECKOW peaklud, KaTalus,
XHUMUYECKOEe PaBHOBECHE, YIJIICPOIHBIN CKEJeT,
(yHKIMOHANbHAS rpymima, H30MEpUSL,
TOMOJIOTHIS.

OTIEPUPOBATH

OLeHka 3aBBl  TECTOBBIX
3aJIaHNMH, BBITIOJTHCHHE
MPaKTUYECKUX 3a/IaHHH,
KOHTPOJIbHBIX pabor,
CaMOCTOSTEILHBIX PaboT.

OcCHOBHEIE
3aKOHBI XUMHUH

DopMyIHpPOBKA 3aKOHOB COXPAHEHUSI MACChl
BEIIECTB U NIOCTOSIHCTBA COCTaBa BEIIECTB;
VYcraHOBIEHUE NMPUYUMHHO-CIEICTBEHHON CBA3U
MEXIY COACpPKaHUEM 3TUX 3aKOHOB U
HaIMCaHUEM XUMUYECKUX (OPMYI M ypaBHEHUIA.
YcTaHOBJIEHUE 3BOJIIOIIMOHHON CYIITHOCTH
MEH/IEJIEEBCKOM U COBPEMEHHOM

(hopmympoBok niepuoandeckoro 3akona J[. M.
Menneneea. O0bsicHeHHE (HU3HIECKOTO
CMBICJTa CHMBOJIUKH TIEPUOTUICCKOMN TaOTHITHI
XuMHu4YecKkux snemeHToB J[.1. MenneneeBa
(HOMepOoB dIIeMeHTa, TIEPHUOo/Ia, TPYIIIBI) U
YCTaHOBJICHUE TPUYNHHO-CIICICTBEHHON CBI3U
MEXIYy CTPOCHHEM aToMa U 3aKOHOMEPHOCTSIMU
W3MEHEHUS CBOWCTB DJIEMEHTOB M 00pa30BaHHBIX
MMU BEIIECTB B MEPHOIaX U TPYyIIIax.
XapakTepUCTHKA SJIEMEHTOB MaJIbIX M OOJIBIINX
TIEPHUOJIOB TI0 UX TMOJIOKEHUIO B IIEPHUOUIECKOMN
cucteme /.M. Menneneena.

OlLieHKa 3aBBI TECTOBBIX
3aJIaHWM, BRIIIOTHEHNIE
MPaKTUYECKUX 3aJaHuM,
KOHTPOJIBHBIX padoT,

CaMOCTOATCIIBHBIX pa60T.

OcHOBHEBIE
TEOPUN XUMUHU

YcranoBneHNe 3aBUCUMOCTH CBOMCTB
XUMUYECKUX BEIIECTB OT CTPOCHUS

ATOMOB 00Pa3YIONIUX UX XUMAYECKUX
3JIEMEHTOB. XapaKTepUCTUKA BAXKHEUIIINX TUIIOB
XUMHYCCKHX CBSI3EH M OTHOCHUTEIHLHOCTH 3TOU
tunojaorud. OObsICHEHHE 3aBUCHMOCTH CBOICTB
BEIIIECTB OT MX COCTaBa M CTPOCHUS
KpI/ICTaHHI/IT-IeCKI/IX peHIeTOK.

DopMyNIHPOBKA OCHOBHBIX MOJIOKEHUM TEOPUU

OreHka 3aBbl TECTOBBIX
3aJJaHWH, BBIIOJIHEHHE
MPaKTUYECKUX 3aJaHuil,
KOHTPOJIBHBIX paboT,

CaMOCTOSTEIHHBIX PaboT.




3JEKTPOIUTUUCCKON TUCCOIUAIINY U
XapaKTEPUCTHKA B CBETE ITOH TCOPUHU
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
coeuHeHNH. @OpMyYIHpPOBKa OCHOBHBIX
MTOJIOKEHUHN TEOPUN XUMUICCKOTO CTPOCHUS
OpPTaHUYCCKUX COSTUHEHUHN U XapaKTepHU30BaTh
B CBETE STOM TEOPUH CBOWCTBA OCHOBHBIX
KJIACCOB OPTraHUYECKUX COCAMHECHUM.

Baxneinmme
BEILIECTBA U
MaTepHuabl

XapakTepucTuka COCTaBa, CTPOEHHS, CBOMCTB,
MONMyYeHUs] W TPUMEHEHHS  BaKHEHIIHNX
metaioB ( 1A u II A rpynm, amomuHWs,
JKene3a, a B €CTECTBEHHO-HAyYHOM Npoduiie U
HEKOTOPBIX &- 2JIEMEHTOB) Ml MIX COCTMHCHU.
XapakTepUCTHKa COCTaBa, CTPOCHHS, CBOMCTB,
MONy4eHUs] W TPUMEHCHHS  BaKHEHIIMX
memerawio (VIII A, VIIA, IIA rpynm, a Takke
azoTa u ¢doctopa, yriaepoaa u
KPEMHHUSI, BOAOPOJIA) U UX COCTUHEHUII.
XapakTepucTuka COCTaBa, CTPOEHHUsS, CBOMCTB,
MONTyYEHHS] ¥ TIPUMEHEHUS BaXKHEHIINX KJIaCCOB
YIJIEBOIOPOIOB

(ayikaHOB, [UKIIOATKAHOB, AJIKEHOB,
aJKAHOB, apeHOB) W WX HamOoJee 3HAYUMBIX B
HapOJTHOX03IHCTBEHHOM TUTaHe
npeJcTaBUTeNei. B aHaTormyHOM KITFOYE J1aBaTh
XapaKTepUCTUKY BaYKHEHIIINX
NpeACTaBUTENCH APYTUX KJIACCOB OPraHMYECKHX
COCIMHEHMI: METAaHOJI U JTaHoJ, CJIOXHbIE
3hUpHI, JKUPBI,
MBLIa, QITBCTHIBI (dpopmanbrerua u
areTaNbACTHA), KETOHBI (alleToH), KapOOHOBBIE
KHACIOTHI (YKCyCHasi KHCIIOTA,JUIsl €CTECTBEHHO-
HAYYHOTO npouiis npecTaBUTeNeH
JIPYTHX  KIACCOB  KHCIIOT), MOHOCaXapHIbl
(Tmroko3a), JTUCaXapH/IbI (caxaposza),
MIOJINCAXAPUIBI (xpaxman u
HEJUTI0NI03a), aHWIUH, aMHHOKHCIIOTHI, OCIKH,
UCKYCCTBEHHbIE M CHHTETHYECKHE BOJIOKHA,
Kay4yKH, TIIACTMACCHI.

OLICHKEI 3aBbl  TCCTOBBIX

3aJlaHui, BBITIOJTHEHUE
MPAKTUYECKUX 3aJlaHui,
KOHTPOJIbHBIX pabor,

CaMOCTOSTETHHBIX PaboT.

XUMHUYECKUHI
SI3BIK U
CUMBOJIHUKA

Hcnons3oBanne B yaeOHOM u
po(heCCUOHANBHON JEATEITHPHOCTH XUMUYECKHX
TEPMHHOB ¥ CUMBOJIUKH.

[lepeuncnenne W3YYEeHHBIX BEMIECTB TIO
TPUBUATBHOMN 3805
MEXJIYHAPOJIHOW HOMEHKJIATYpE U OTPaKCHHUE
cocrapa 3THX
COCJIMHEHHH C MOMOIIBI0 XUMUYECKUX QOpMYIL.
OtpaxkeHHE  XMUMHYECKHUX  MPOIECCOB  C
MTOMOIIIBIO YPABHCHUN XUMHUYECKUX PEaKIINH.

OLICHKEI 3aBbl  TCCTOBBIX

3aJlaHui, BBITIOJTHCHUE
MPAKTUYECKUX 3aJlaHui,
KOHTPOJIbHBIX pabor,

CaMOCTOSTETHHBIX PaboT.

XuMuueckue
peaKIum

OO0BsicHeHNE CYIIIHOCTH XUMHUYIECKHUX
nporeccoB.  Knaccupukanus — XUMHIECKHX
peaxium o Pa3IUYHBIM
NpU3HAKAM: YHCIYy M COCTaBy TIPOJIYKTOB WU
peareHToB, TeIIoBOMY 3(M(EKTy, HalpaBICHHUIO,
(dasze, HAIMYMIO KaTAIM3aTOpa, HW3MCHEHUIO
CTEMCHEH OKUCIICHHUS DIIEMEHTOB, O0pa3yIOIIMX
BEIICCTBA. Y CTAHOBIICHHE MPU3HAKOB OOIIETO U

OleHka 3aBBl  TECTOBBIX
3aJIaHNMH, BBITIOJTHCHHE
MPaKTUYECKUX 3a/IaHHH,
KOHTPOJBHBIX pabor,
CaMOCTOSTEILHBIX PaboT.




pa3IuyHOTO B
TUMOJIOTUM PEAKIIUA JJIsi HEOPraHW4YecKoul u
OpraHUYeCcKOM XUMUH.
Knaccudukarusi BemecTB 1 MPOIECCOB C TOUYKH
3peHust OKHCIJIEHUS-BOCCTAHOBJICHHS.
CocraBnenue ypaBHEHUI
peakiuii ¢ MNOMOIIbI0 METOAAa AIEKTPOHHOTO
Oananca. OOBSICHEHHE 3aBUCUMOCTU CKOPOCTH

XUMHYCCKON pCakon n TTIOJIOKCHUSA
XMMHUYECKOTO  PABHOBECHA  OT  Pa3IMYHBIX
(hakTopoB.
XUMHYECKHI Bemonnenne xummueckoro skcnepumenTta B | OLEHKAa  3aBBI  TECTOBBIX
SKCHIEPUMEHT TIOJTHOM COOTBETCTBHHU c NpaBUIIaMHU | 3aJIaHUH, BBITIOJTHEHHE
OesonacHocty. HaGmonenue, ¢uxcupoBaHue M | MPaKTHYECKHX 3a/1aHui,
OIMCaHue PE3yJILTaTOB | KOHTPOJIBLHBIX pabor,
IPOBEJICHHOIO SKCIIEPUMEHTA. CaMOCTOSATENNBHBIX paboT.
XumMu4ecKas IIposenenue CaMOCTOSTEIBHOTO  TOHMCKA | Opepka  3aBbl  TECTOBBIX
uHbopManus XUMHYECKOH HMH(pOpMALMM C HCIOJIb30BAHUEM .
3a/1aHuit BBINIOJIHEHHE
Pa3IMYHBIX HMCTOYHMKOB (HAYYHO-NOIYJISPHBIX ’
W3JaHMH, KOMITBIOTEPHBIX 0a3 | MPAKTHYCCKUX 3a1aHui,
JIaHHBIX, pecypcoB MHTepHETa); UCIOIb30BAHHE | KOHTPOJIBHBIX pabor,

KOMIIBIOTEPHBIX TEXHOJOTHHA i 00pabOTKH WU
nepefayn  XUMUYECKoW wuHGpoOpManuu H - ee
MIPEJICTABJICHUS B PAa3IMYHBIX (hOpMax.

CaMOCTOATCIIBHBIX pa60T.

Pacuetsl mo
XUMHYECKUM
dhopmyitaM u
YpaBHEHUSM

YcranaBnuBaHue 3aBHCUMOCTH MEXIY
KaueCTBEHHOMU u
KOJINYECTBEHHOM  CTOPOHAMHM  XMMUYECKUX
00BEKTOB u MIPOLIECCOB.

PerieHne pacueTHBIX 3a4ad MO XUMHUYCCKUM
(hopMyJiaM U YpaBHEHHUSIM.

OreHka 3aBbl  TECTOBBIX
3aJIaHNMH, BBITIOJTHCHHE
MPaKTUYECKUX 3a7laHuH,
KOHTPOJIbHBIX pabor,

CaMOCTOATCIIBHBIX pa60T.

[IpodunsHOE U
npogecCuoHANBEHO
3HAUYNMOE
cofiepKaHue

OOBsicHEHE XUMHUYECKUX SIBJICHHUH,
MIPOUCXOSIINX B
MIPHUPO/IE, OBITY U HAa MPOM3BO/ICTBE.

Onpenenenue BO3MOKHOCTH MIPOTEKAHUS
XUMHYECKUX  TPEBpAIICHUH B  Pa3IUYHBIX

ycnoBusax. CoOoJcHHEe MPABUIT 3KOTOTUYCCKU
IPaMOTHOTO TOBEJICHHSI B OKPYXKAroIlel cpee.

OrleHKa BIHSHUAS XUMHYECKOTO 3arps3HCHUS
OKpYIKaloIel cpe/ibl Ha OPraHU3M YeloOBeKa M

IpyTHe JKUBBIE OpPraHU3MBI.
CoburoieHre mpaBui 6€30MaCHOTO OOpaIeHNs C
TOPIOYMMH M TOKCHYHBIMH  BELIECTBAMH,
nabopaTopHbIM 000pyIOBaHHEM.
IIpurorosnenue pacTBOpOB 3aJaHHON
KOHLICHTpaLN B ObITY
Y Ha IPOU3BOJCTBE.

Kputndyeckoe  omeHuBaHHWE  JTOCTOBEPHOCTU

XUMAYECKOll HH(pOpMaLuK, MOCTYyMalomed u3
Pa3HbIX UCTOUHHUKOB.

Omenka 3aBBI  TECTOBBIX
3aJlaHui, BBITIOJTHCHUE
MPaKTUYECKHUX 3a7aHuH,
KOHTPOJIbHBIX pabor,

CaMOCTOATCIIBHBIX pa60T.
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