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1.Ilequ 1 32124 OCBOECHHUSA TUCHHUILIMHBI

Pabouas nporpamma yuebHo# aucuuruinabl OY J[.07 Xumus sSBIs€eTCS 4aCcThbiO
OCHOBHOHM mpodecCHOHaIbHOW 00pa30BaTeNbHON MPOrPaMMbl — TPOTPAMMBbI
noAroToBku cnenuanuctoB cpeanero 3seHa (IIIICC3) B coorBercTtBUM ¢ PI'OC no

cuemuanbHoct  CIIO  25.02.01 Texuuueckasd JKCIUIyaTallUsg  JIETATEILHBIX

arnmapaToB U JBUTATEIEH.

Heabo ocBoenusn auciumiuabl OVY]J[.07 Xwumusa (B COOTBETCTBHUU C
tpedoBanusiMu GI'OC COO, opuenrtanueit Ha pe3yiabTaTthl ®I'OC CI10) sBisieTcs:
@opMHUpOBaHUE y CTYACHTOB XUMHUYECKOM COCTAaBIAIOLIEH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpa KakK OCHOBBl NPHUHATHUS PELNIEHUNA B JKU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAaIUsIX, OTBETCTBEHHOTO MTOBE/ICHHS B IPUPOJIHON Cpe/ie.
3agauamu ocBoeHuss guciuriiHael OY /(.07 Xumus (B COOTBETCTBUM C
tpedoBanusiMu GI'OC COO, opuenranueit Ha pe3yiabTaTel @I'OC CIIO) sBmstoTcs:
- chopMHupOBaTh TIOHMMAHUE 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKUX
MIPOIIECCOB U SIBJICHUI B OKPY’KaIOUIEN Cpenie, UETOCTHON HAyYHOW KapTHHBI MHpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
- pPa3BUTh YMEHUS IPOBOJIUTH PACUETHI IO XUMUYECKUM (OPMYJiaM M YPaBHCHUSIM
XUMUYECKUX PEAKLINM, NIAHUPOBATh U UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUYECKHUX
HKCIEPUMEHTOB;
- cpopMHpOBaTH HABBIKM MPOBEACHUS XUMHUYECKUX OSKCIHEPUMEHTAIbHBIX
HCCIIEIOBAaHUM C CcOOJIOICHUEM TMPaBUil 0€30MaCHOr0 OOpallleH!s C BEleCTBaMU U
71a060paTOPHBIM 000PYIOBaHUEM;
- pa3BUTh YMEHUS AHAIM3UPOBATH, OLICHHBATh, MPOBEPATh HA JOCTOBEPHOCTh M
000011aTh HHPOPMAIIO XUMUYECKOTO XapaKTepa U3 pa3InuHbIX UCTOYHUKOB;
- chopMHUpOBaTH YMEHHUS MPOTHO3MPOBATH IMOCJIECACTBUS CBOEH IEATEIHLHOCTH H
XUMHUYECKUX TPUPOJHBIX, OBITOBBIX Y MPOU3BOJICTBEHHBIX MPOLECCOB;
- chopMHUpOBaTh TIOHMMAHHE 3HAYMMOCTH JOCTIDKCHHH XHUMHYECKOW HAyKU H
TEXHOJIOTUH JIJIsl pa3BUTHUS COIUAILHON U NMPOU3BOJICTBEHHOM cep.

Iepeyens popmMuUpyeMbIX KOMIIETECHIUMN



B mpomecce ocBoeHMs] OUCHMIUIMHBI Y CTYAEHTOB JOJDKHBI (hOpMHPOBATH
obume  kommereHuuu (OK) B pamkax  QenepanbHOro  KOMIIOHEHTa

TOCyAapCTBCHHOI'O 06p330BaTeJ'IBHOFO CTa”Haapra:

OK 01. [loHUMaTh CYIIHOCTh U COLIMAIIBHYIO 3HAUUMOCTb CBOEH Oy TyIiei
npodeccuu, NPOsIBIIATh K HEM YCTOWYMBBINA HHTEPEC
Oprann30BBIBaTH COOCTBEHHYIO JIEATEITLHOCTH, BHIOUPATh TUTIOBBIC
OK (2. |METOMIbI M CIIOCOOBI BBINOIHEHHS MPOPECCHOHANIBHBIX 337124,
OLIEHHUBAThH UX () (PEKTUBHOCTH U KaYECTBO.

OcCy11ecTBIATh MOUCK U UCIIOJIb30BaHUE UH(OPMAIH, HEOOXO0IUMON
OK 04. 1911 9p(HEKTUBHOTO BBITIONHEHHUS TPOPECCHUOHATBHBIX 3a/1a4,
Mpo(}hecCHOHATBHOTO U IMYHOCTHOTO Pa3BUTHSL.

bpath Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH/IbI
OK 07. (MOIYMHEHHBIX ), 32 PE3YyJIbTAT BHIMIOJHEHUS 33a/IaHUI.

2.Mecto nucuuminnbl B cTpykrype OIIOII CITIO - IITICC3
Hucunmummuaa OVY.07  Xumus  OpeactaBiasier coOOW  AUCHUIUIAHY,
OTHOCSIIYIOCS K OOIIMM Y4eOHBIM TUCIUIUIMHAM IUKJIA. J(ucuuimHa u3ydaeTcs

Ha | Kypce Bo 2 cemecTpe.

3.00beM AUCHUIIMHBI ¥ BBl Y4eOHOH padoThI

OO6m1ast TPy 10€MKOCTh JUCHUIUIMHBI COCTABIIACT: 69 4acos.
MaxkcruManbHOU yueOHON Harpy3ku o0ydarolerocss 4acoB, B TOM
qyucIie:

00s13aTeJIbHOM ayTUTOPHOM yueOHOM Harpy3ku o0ydaromierocs 69 4acos.

Bun yuebHoit paboTbl O6beM vacoB
MaxkcumasbHas ydeOHast Harpy3Ka (BCero) 69
OO0si3aTenpHas ayAuTOpHAs yueOHas Harpy3Ka (BCETo) 69
B TOM YHCJIE:

MIPAKTUYECKUE 3aHATHUS 39

3a4eT ¢ OLIEHKOM 2 CeMECTP.




4.Copepxanue yaeonon qucuummmnsl OY [[.07 Xumus

4.1.CooTHeceHusi TeM (pa3/iesioB) IMCUUILIMHBI, POPMUPYEMbIX YMEHN, 3HAHUI U BUI0B 3aHATHI

HanmenoBanue Coaep:xaHue y4eGHOT0o MaTepHasa, 1a60paTopHble PaGoThHI H NPAKTHYECKHE 3aHATHSI, O6bem YpoBeHb
Pa3aesioB U TeM CaMOCTOsITeJIbHAsI pa0oTa 00y4yarouuxcs, Kypcosasi padora (IPoeKT) (eciu npedycmompeHsl) JacoB OCBOCHUS
1 2 3 4
Pazpean 1. Oobwan u HeopzanuuecKas Xumus 19
Copep:xanue yueOHOro MaTepuana
XuMus — HAyKa 0 BelllecTBax, €€ MeCTO B 00pa30BaHUM U )KU3HHU deoBeka. [Ipeamer
U3y4eHUs Kypca «XHUMUs», el U 3a1a4u Kypca. Posib xuMuu B popMUpOBaHUH COBPEMEHHOM
Tema 1.1 €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA U B IIPAKTUYECKOU EITENBHOCTH JroAel. [Ipumenenue
o XUMHYECKUX 3HAHUW. XUMUA KaK QyHIaMEHTaIbHAs OCHOBA MEAULMHBI, (DAPMAKOIOTUHN
BBenenne. Xumus — bynn . i > ap ’ 1.2
OMOTEXHOJIOTHH U APYTUX COBPEMEHHBIX HAMPABICHUI HAYKU U MPOMBIIIEHHOCTH. 2 ’
HayKa 0 BellecTBax.
OcHOBHbBIC MOHATHS XMMHM: aTOM, MOJIEKYJIa, JJIEMEHT, BemlectBo. lIpencraBienus o
OcHOBHbIE TOHATHS
cTpoeHuu BemecTBa. CrocoObl CyIIECTBOBAaHUS XUMUYECKUX AJIEMEHTOB: aTOMBI, MPOCTHIE U
XHUMHH. ATOMHO-
CIOXHBbIe BemecTBa. OCHOBHBIE MOJIOKEHUSI ATOMHO-MOJIEKYJIIPHOTO YUEHUS.
MOJIEKYJISIpHOE
yaenme CMmecn BemecTB. Paznuuusi MeXIy CMECsIMU U XMMUYECKMMH COEIMHEHMsIMU. MaccoBas u
o0BEMHAs 10JIM KOMITOHEHTOB CMECH.
IIpakTnyeckas padora 1
[IpaBuna u TeXHUKaA MPOBEACHUS JTaOOPATOPHBIX PadOT, MpaBUjIa TEXHUKHW OC30MAaCHOCTH TPH 1 1,2,3
MIPOBEICHUH JTaOOPaTOPHBIX PA0OT, MOPAIOK BeACHHS Ja0OpATOPHOTO KypHaa.
IIpakTnyeckoe 3ansaTHEe Ne2
Tema 1.2. Pemenue 3agau cornacHo TeMaTHKE 3aHATHS.
Pelnenue 3axav mo HN3Mepenue BemecTBa. Macca aTOMOB U MOJIEKYJI. ATOMHAs €IMHUIIA MAacChl U €€ SBOJTIOIUS: ) 123
2o

Teme «M3mepenne
BellecTBA».

BOJIOPOJHAs — KUCTIOpOIHAs — yraepoaHas. OTHOCUTENbHbIE aTOMHAsI U MOJIEKYJIIpHAsi MacChl.
KonuuecTBo BelecTBa ¥ €IUHUIBI €0 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Uncio ABorapo.
Momnsipnas macca.




ArperaTHble COCTOSIHUSI BellecTBa: TBEpHIo€ (KPUCTAUIMYECKOE M aMopdHOE), KUIKOE U
razoobpasHoe. 3akoH ABOraJapo U ero cieaAcTBUs. MoJsIpHBII 00beM BEIIEeCTB B ra3000pa3HOM
coctossHnu. OObEeTMHEHHBIN T'a30BbIi 3aKOH U ypaBHeHHEe MenaeneeBa—Knaneiipona.

IIpakTnyeckoe 3ansitue Ne 3

Texyumii KOHTpOJb 3HaHUN B BuAe AuddepeHIrpOBaHHONW KOHTPOJIBHOW pPabOTHl MO TeMam

L «OCHOBHBIE MOHATHS U 3aKOHBI XUMHUI.
Tema 1.3. AToM — cjaoxkHasi vacTuma. J{okazaTenbCTBa CJIOKHOCTH CTPOCHHUSI aToMa: KaTOJIHbIE U
Crpoenne aToma. ) pEHTreHOBCKHE TyuH, (POT0dP(DHEKT, paTnoaKTUBHOCTD, AIEKTPOIIU3. 73
Cocras sapa. " | IlnanerapHas Mojens aroma 3. Pesepdopaa. Crpoenne aroma o H. bopy. CoBpeMeHHBIe ’
IIPEACTABICHUS O CTPOCHUH aToMa. KopmyCKyIsIpHO-BOJIHOBOW yaJIu3M YaCTHUL MUKPOMUDA.
3 CocraB aromHoro sapa. HyxioHbsl: npoTOHBI U HeWTpoHbl. Hykmuael W HM30TOMBI
" | YcroituuBocTs siziep. PaqnoakTHBHBIN paciiaj u sSIepHbIC PEaKIIUH.
Copep:xanne yaeOHOTO MaTepuana
OTtkpoiTie [lepuoguyeckoro 3akona. [IpeanocbuIky: HakoIIeHHe (HaKTO JIOTUUECKOTO
| Martepuana, pabotsl npeamiectBeHHUKOB (M.B. Jlebepeitnepa, A.D. lllankyptya, k. A.
" | Heronengca, JL.FO. Meiiepa), cbesn xumMukoB B Kapicpyo, nuunoctHsie kauectsa JI.1.
T 14 MenneneeBa. Otkpsitre J[.1. MenaeneessiM [leprnoandeckoro 3akoHa.
I eva 2.2, . Ilepnonnyecknii 3aK0H U cTpoeHne atoMa. Mzoronsl. CoBpeMEHHOE MOHATHE XUMUYECKOTIO
engi::e:lmn sneMeHTa. 3akoHoMepHocTh I'. Mo3zmu. CoBpemenHas ¢popmymrpoka [leproanueckoro 3akoHa.
IIepuonnueckas cucreMa U ctpoeHre aroma. @U3HYECKU CMBICI MOPSAIKOBOTO HOMEpPaA
freprofmeciai 3JIEMEHTOB, HOMEPOB IpyIIIbl U Iepuoaa. [lepuoanueckoe U3MEHEHNE CBOMCTB 3JIEMEHTOB: 1,2,3
CHCTEeMAa 3JIeMeHTOB
2. | paanyca aToma; YHEPTrUy HOHU3ALMH; JIEKTPOOTPULIATENbHOCTH. [ [puunHbI N13MEHEHN
JI.A. MenaeJjieeBa ¢ _
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 3JIEMEHTOB B IpyNnax M Mepuoax, B TOM YHCIIE
TOHRH Sperus OonbmuX U cBepxOopmux. 3HaueHue [lepuonnueckoro 3akona u Ilepronnyueckoit cucTeMbl
cTpoeHust aToma. xuMu4eckux 3aeMeHToB .M. MenaeneeBa i pa3BUTHS HAYKH M TIOHUMAHUST XUMHAYECKOM
KapTUHBI MUpA.
Ornucanne XxapakTepHbIX CBOMCTB 3JIEMEHTA U €r0 COCTMHEHUH, UCXOAs U3 MOJIOKEHUS €ro B
1. | nepuonnueckoil cucreme (1o miany). Pacnpenenenne 3J1eKTPOHOB 110 SHEPTETUUYECKUM YPOBHSAM

U oxypoBHAM. CocTaBieHHE 3JIEKTPOHHBIX (OPMYJT U rpapUUeCKUX CXeM CTPOCHUS




AIIEKTPOHHBIX CIIOEB aTOMOB.
Omnpenenenue 31eMeHTa 0 €ro 3JIEKTPOHHOM (hopmyIe.

Tema 1.5 Copep:xanne yaeOHOTO MaTepuana
Ilepuonnueckas IIpakTnyeckas padora Ne 4
cHCTeMa XUMHYEeCKUX 1,2,3
3JIEMEHTOB U Cocranenre TabaUIbl XUMHUECKUX 3JIEMEHTOB
310POBbeE YeJI0BeKa
Tema 1.6 Copep:xanue yueOHOro MaTepuana
CrtpoeHue BelecTna.
Tunbl XuMHYeCKHX
CBSI3eii. Texymuit KOHTPOJIb 3HAHUN U YMEHHH B BuIe AuddepeHInpoBaHHON KOHTPOJIBHON PabOTHI 1O )3
temaM «CTpoenue aroma. CoctaB aTOMHOTO siipa. CTpOEHHUE 3IEKTPOHHBIX 000JI0U9EK aTOMOBY. ’
IIpakTyeckas padora Ne 5
Tema 1.7 Xumuueckasi cBsizb. EquHas mpupoa XUMUYECKOW CBsA3U. [IOHSATHE O XMMHUYECKOW CBSI3U Kak
Pemmennue 3aanuii mo pCSYJ'IBTaTve B3aMMOJICIICTBUSI aTOMOB, OOYCIIOBJICHHOIO TEPEKPhIBAHHUEM HUX JJIEKTPOHHBIX
KIacCHbUKATHE opOuTanel U COMPOBOXKIAIOIIETOCS] YMEHBIIEHUEM YHEPTHUH 00pa3yIOIIUXCs arperaroB aTOMOB U
CBSI36 MOHOB. Buibl XUMHUUYECKOMN CBSI3U: MOHHAs, KOBAJICHTHAs, METAUIMUECKasi U BOJOPOJIHAS.
KoBanenTHast xumuueckass cBa3b. [IBa MexaHuW3ma oOpa30BaHUS 3TOW CBsA3U: OOMEHHBIH W
JIOHOPHO-aKUENTOPHbIA. OCHOBHBIE IMApaMETPhl ATOTO THUMA CBSI3U: JJIMHA, MPOYHOCTb, YTOJ 123
’%s

CBS3M WJIM BAJICHTHBIA yron. (OCHOBHbIE CBONCTBa KOBAJIGHTHOM CBSI3U: HACHIIIEHHOCTD,
MOJIIPU3YEMOCTh M TPOYHOCTh. DIEKTPOOTPULIATEIHPHOCTh M KJIacCH(PUKAIUS KOBAJICHTHBIX
CBsI3€H MO ATOMY MPHU3HAKY: MOJISPHASI U HETOJsIpHAsl KOBaJIEHTHBIE CBsA3H. [lonsipHOCTD CBS3U U
MOJIIPHOCTh MOJIEKyJbl. Crioco® mepeKkphIBaHMs AJIEKTPOHHBIX OpOMUTauied M KiaccuuKaius
KOBaJEHTHBIX CBA3€Hl MO 3TOMy mpu3Haky: [/- u [/-cBa3u. KpaTHOCTh KOBaJEHTHBIX CBsI3ed U
KJIacCU(pUKalus UX MO0 3TOMY MPU3HAKY: OJWHAPHBIC, ABOWHBIC, TPOHHBIC, MOITYTOpPHBIE. THIIbI
KPUCTAITIMYECKUX PELIETOK Y BEIIECTB C 3THM THUIIOM CBSI3U: ATOMHBIE M MOJIEKYJISIPHBIE.
®du3nuecKue CBOMCTBA BEIECTB ¢ ’TUMHU KPUCTAJUTMYECKUMU PEIIETKAMHU.




Nonnas xummyeckas CBS3b U HOHHBIC KPpUCTATNIMYCCKUC PCUHICTKH. MexaHu3m O6paBOBaHI/I$I.

4
CBolicTBa BeIIECTB C HHBIM THIIOM CBS3H.
Mertannudeckas XUMHUYECKasl CBS3b, KaK OCOOBIM THUI XMMHUYECKOW CBSI3H, CYIIECTBYIOIIUNA B
5 MeTaJulaX U cIiuiaBax. Ee OTIIMYMS M CXOJCTBO C KOBAJICHTHOH M MOHHOM cBi3aMu. CBoOMCTBa
METAJIMYECKON CBA3M. MeTammyeckue KpUCTAUTMYECKUE PENIeTKHM M CBOMCTBA BEUIECTB C
TaKUMH KPUCTAIIIIAMH.
6 | Bomopoanas xumudeckas cBsi3b. MexaHu3M o0pa3oBaHus Takou cBsi3u. Ee kmaccuuxanus:
MEKMOJICKYJISIpHAsE W BHYTPUMOJICKYJISIpHAs  BOJOPOJAHBIE  CBSI3U.  MOJIEKyJIsipHbIE
7 KPUCTAJUIMYECKUE PEHIETKH [JI1 3TOro Tuna CcBsA3u. Dusndeckue CBOWCTBAa BEIIECTB C
BOJIOPOJIHOM CBsI3bl0. buojornueckas poJjib BOJOPOJHBIX CBSI3EH B OpraHU3alluyd CTPYKTYP
OUOTOIUMEPOB.
KommnekcoobpazoBanue. [loHSITHE O KOMIUIEKCHBIX COEAUMHEHHSIX. KOOpIMHAIIMOHHOE YHCIIO
8 | xommekcooOpazoBarens. BHyTpeHHsst u BHemHss cdepa KomiuiekcoB. Homenkmarypa
KOMIIIEKCHBIX coemnHeHnN. VX 3HaueHne.
Cogeprxxanue y4eOHOro MaTepuaia
Tema 1.8 = P Y 5 N6p
aKTHYecKas padora Ne
KonTtpouabnas padora | | P P 2 1,2,3
N TOroBbIil KOHTPOJIB MO TEME « XUMUYECKHUE CBS3M)
Booa. Pacmeopul. Inekmpoaumuueckan ouccoyuayusn. Knaccugpurkayua neopzanuveckux
Pazgen 2 COCOUHEnUNl U UxX Ce0NUCmaea 12
Huuyuayua unouseuoyainvno2o npoekma
Copep:xanne yaeOHOTO MaTepuana
Tema 2.1. Boja.
P 1 | Mexanu3Mm o0Opa3oBaHHsI PACTBOPOB M WX KiaccHUUKanusa. PacTBOpBI: MOJEKyIsSpHbIE H
aCTBOPBLI. o
P ucTuHHble. DU3NKO-XMMHMUYECKasi TpUPOJAa PACTBOPEHUS U pacTBOpoB. BiaumopeiicTBue 2 2,3
acTBOpEHHE .
p P pacTBOPUTEIS U PACTBOPEHHOTO BELIECTBA.
BelllecTB. —
2 | Bona kak pactBoputens. PacTBopeHue Kak (GU3HMKO-XUMHUUYECKHI TPOIIECC.




PactBopuMOCTB. 3aBUCMMOCTh pacCTBOPUMOCTH Pa3IMUYHBIX BEIIECTB OT IPUPOJIbI PACTBOPUTEIL,
TEMIIEpaTypbl U JABJICHUS.

4 | KonnuratuBHbIE CBOWCTBA pa30aBIICHHBIX PaCTBOPOB.
Tema 2.2.
Copep:xanne yaeOHOTO MaTepuana
Oxcun,
XapaKTepuCTUKA,
R T — Omnpenenenue okcuoB. HeconeoOpasyromue u coiaeodpazyromue okcuabl. KucaoTHbIe OKCUIBI, 1,2
ux cBoicTBa. OCHOBHBIE OKCHJIBI, HX CBOMCTBA. AM(OTEPHBIE OKCHIBI, UX CBOMCTBA.
1 XUMHMECKHE 3aBHCHUMOCTH CBOMCTB OKCH OB MCTAJIJIOB OT CTCIICHU OKHMCJICHU. HonyquHe OKCHIOB.
cBoiicTBA.
Tema 2.3 Conepxanue y4eOHOro MaTepuaa
Kucaorsl. Onpenenenne kuciaot. Knaccupukarus Heopranndeckux kucinot. OO1me cBOWCTBa KUCIOT:
XapakTepHucTHKa, 1 | B3aumozeiicTBUE HEOPraHUYECKHX KUCIIOT ¢ METAJJIaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHIAMH 1,2
CIoco0bI MOJIyYeHHS, U TUAPOKCHUIAMH, C cOJIsIMU. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOW CEpHON U a30THOU
cBoiicTBA kucnoT. CrocoObl MOTydeHUsT KHCTIOT.
Tema 2.4. Coaepxkanue yueOHOro MaTepuaa
Couau.
XapakTepucTuKa, . . . .
1 | Onpenenenne coieii. Kitaccupukanms 1 XuMudeckrue cBoicTBa coyieii. OCOOEHHOCTH CBOMCTB 1,2
CIoco0bI MOJIyYeHHs . N
coJiell OpraHNYeCcKUX U HEOPraHMYeCKux KUciIoT. CrocoObl MOTyyeHus Coei.
U XUMHYeCKHue
CBOliCTBA
Tema 2.5. IIpakTnyeckoe 3ansaTue Ne7
IIpurorosjieHue
PacTBOPOB 3aIaHHOI 123
KOHLEHTpaIuM. 1. | BeimosHeHue yripaXxHEHU B COOTBETCTBUU C TEMATUKOM 3aHSTHS. 7
DJIeKTPOTUTHYECKAS
AMCCONUALNS
Tema 2.6 IIpakTnyeckoe 3ansaTHe Ne8 2,3
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AHAJIN3 XUMHYECKHUX
CBOMCTB KHCJOT,
coJieil 1 OCHOBAHHUMA.

Pemenue pacuérneix 3agad. CocTaBiieHUE ypaBHEHUI peakliuii 1O LENOYKE CXEM
IIPEJIOKECHHBIX IIPEBPALLICHUMN.

Pa3zgen 3

Xumuueckue peakyuu. Memainivt u Hememannol.

Tema 3.1
XuMHus 3J1€eMEeHTOB.
Ooman
XapaKTepucTHKA
MeTaI0B. O0nas
XapaKTepucTHKA
HeMeTaJJIOB.

Coneprxanue yueOHOTO MaTepraa

Metanabl. [lonoxenue meramioB B Ilepuonnyeckoil cucteMe M OCOOCHHOCTH CTPOCHHUS HMX
aToMoB. [IpocThie BemecTBa — METaJUIBL: CTPOSHUE U METAITUYECKash XUMHUIecKas cBsizb. OO01ue
dbu3MYecCKue CBOMCTBA METAUIOB M HX BOCCTAHOBUTEIBHBIC CBOMCTBA: B3aMMOJICUCTBHE C
HEeMeTa/ulaMH (KHUCJIOPOJAOM, TajoreHaMHu, CEpoM, a30TOM, BOJOPOJOM), BOJOH, KHCIOTaMH,
pacTBopamMu CoJiei, OpraHUYECKUMH BEIIECTBAMU (CITUPTAMH, KUCIOTAMHU U TIP.), CO IIETOYaMH.
OKcuIbl U TUAPOKCUIBI METAJJIOB. 3aBUCHUMOCTH CBOMCTB AITHUX COCIWHEHUN OT CTEMEeHEl
okuciennsa Metaiuios. Hemeramiabl. OOIMe cBeIeHns 0 HeEMeTaUIaX. [loJI0KEHNE HEMETAIUIOB
B TIEPUOJIMYECKON cUCTEME, OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS UX aTOMOB. XapaKTepPUCTHUKA
COCIMHEHUN HEMETaJUIOB: OKCUJIOB, THUAPOKCHJOB, BOJOPOIHBIX coeauHeHui. Kucmopopaco-
JIepoKallie KUCIOTHI.

O0mme cnoco0bI MoJTydYeHus: MeTAINI0B. MeTallibl B ipupoae. MeTamutyprus U €€ BUIbl: upo-,
TUAPO- U JIEKTPOMETAJUTYPrusi. DIEKTPOJIU3 PaCIIaBOB M PAaCTBOPOB COEIMHEHUN METAJIOB U
ero npaxktuueckoe 3HaueHue. Hemeranibl — mpocThie BemecTBa. ATOMHOE U MOJIEKYJIIPHOE UX
cTpoeHue. AoTponua. XUMHYECKHE CBOWCTBA HeMeTauioB. OKHUCIUTENbHBIE CBOWMCTBA:
BBaHMOﬂeﬁCTBHG ¢ MCTalllaMH, BOAOPOAOM, MCHEC IBJICKTPOOTPULATCIBHBIMHU HCEMCTAJUIAMU,
HCKOTOPBIMU CJIOXXHBIMU BCUICCTBAMMU. BoccranoBuTenbHbIE CBOMCTBA HEMETAIIIOB B peaknusiax €
¢GbTOpPOM, KUCIOPOJOM, CIOKHBIMH BEIIECTBAMHU-OKUCIUTEISIME (a30THOM U CEPHON KHCIOTAMU U

Ip.).

2,3

Koppo3uss merasuioB. I[lonarne koppo3un. XuUMHYECKass KOPPO3Us. IJIEKTPOXHUMHYECKAS
Koppo3usi. CriocoObl 3alIUTHl METAJIOB OT KOPPO3HUHU.
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Buaaropoansbie ra3pl. DIEeKTPOHHOE CTPOCHHE aTOMOB OJIAarOpOJHBIX ra30B U OCOOCHHOCTH MX
XUMHUYECKHX U (PU3MUECKUX CBOUCTB.

Tema 3.2
Pelnenue 3axav mo
TeMe «Pacuersl o

IIpakTnyeckoe 3ansaTue Ne9

. 1,23
XHMHYECKHUM 1. | Penrenne pacuéTHLIX 3a1a4 U yPaBHEHHUIA. 7
YPABHEHUAM) 110
TeMe MeTaJLibl
Tema 3.3 npakTuyeckoe 3ansarue Nel(
HTorosoe 3aHfATHE IO . .
Py0exHbIil KOHTPOJIb 3HAHHI IO TEMaM pa3Jiena B BUae Oecebl 0 OCHOBHBIM BOIIPOCAM TEM, 1,2,3
TeMam «MeTabl. 1. .
BBIIIOJIHEHMS TECTOBBIX 33JJaHUM, TEPMUHOJIOTUYECKOr0 TUKTaHTa, pEIIEHUE PACYETHBIX 3a/1a4.
Hemeraniabi».
2 cemecmp. Opzanuueckasn xumus.
OcHo6Hble NOHAMUA OP2AHUYECKOU XUMUU U MEeOPUA CIPOEHUA OP2AHUYECKUX COeOUHEHUIL.
Paznen 4 Yeneeo00opoowsl u ux npupoonvie ucmounuxu
Inanuposanue unougudyaibHo20 npoexkma
Copep:xanue yueOHOro MaTepuana
T 41 IIpenmer opraHuveckoii xumuu. [loHsATHE 00 OpraHMYECKOM BEUIECTBE M OPraHUYECKOM
ema4.1. . .
B g | X, Oco0eHHOCTH CTPOEHUSI U CBOWCTB OPraHUYeCKUX coeauHeHuit. KpyroBopot yriepoaa B
Be/IeHHE B . .
npupoje 3HaU€HUE U POJIb OPTaHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HaYK, B MEAUIIMHE U B
OPraHHYecKyIo . .
P T Y *u3HU oOuectBa. KpaTkuii ouepk UCTOPUH pa3BUTHUS OPTaHUYECKONW XUMHUU.
xumuw. Teopus v
crpoe Teopus crpoenusi oprannyeckux coeqnnennii A.M. byriaeposa. [Ipennocsuiku co3nanus 1,23
TPOCHHUA
opra ecK TEOPHH CTPOSHUS: TEOPHsI paIuKaJIOB U Teopust TUIIOB, paboThl A. Kekyie, O. ®panknanna u A.
TaAaHHUYECKUX
. M. Bytraeposa, che3n Bpaueil u ecrectBoucnbiTaresnel B r. [lneiiepe. OCHOBHBIE MONOXKEHUS
coequHennii A. M. .
ByTaeposa 2. | reopuu ctpoeHus A.M. BytiepoBa. XuMnueckoe CTpO€HUE U CBOWCTBA OPraHUUYECKUX BEILIECTB.
YTJ1epOB

[onsarue 06 nzomepuu. CriocoOs! 0TOOPAXKEHUS CTPOCHUS MOJIEKYIBI ((hOPMYJITBI, MOIEIH).
3nauenue reopun A.M. byTiepoBa 1715 pa3BUTHS OPraHUYECKOW XUMUHM U XUMHUYECKHUX
IIPOrHO30B.
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Tema 4.2 Copneprxanue yueOHOTO MaTepuana
H3srorosaenue 53
MojeJIeill MOJIeKY.J1 IIpakTnueckoe 3ansaTue Ne 11 ’
YIJ1eBOA0poaA.
Copep:xanue yueOHOro MaTepuana
T'omosoruyeckmii psa aJikaHOB, ATKEHOB, IHEHOB, KAyYyKa, aJIKHHOB, apeHoB. [loHsaTre 00 123
Tema 4.3 yriaeBoaopoaax. OCOOEHHOCTH CTPOCHUS PEACTbHBIX YTICBOAOPOAOB. IPEICTABUTEIH T
1 | OpenenbHbIX yIriIeBOIOPOAOB. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpOEHUE. [ OMOI0rnuecKkuii
y
AJIKaHbI, aJIKEHbI, .
psn u u3oMepust. HopmaneHoe 1 pa3BeTBIEHHOE CTPOEHHE yriaepoaHoH nienu. Homenknarypa.
JAHMEeHbI, KAY4YYK, .
®dusnyeckue CBOMCTBAa B IMIPUPO/IE.
AJIKMHBI, APEHBI.
IMpupoaunie XuMun4yecKue cBOicTBa ajikaHoB. Peakiinuu Sr-Tuma: ranorenupoBanue (padorst H.H.
HCTOYHUKH ) CemenoBa), HutpoBanue o KonoanoBy. MexaHu3M peakiiny XJOpUpOBaHUS alkaHOB. Peakiuu
YIJIEBOIOPOIOB. JErUIPUPOBAHUS, TOPEHUSI, KATATUTUYECKOT0 OKUCIIeHUs. KpekuHr, pa3inyHble BUAbI KPEKUHTA,
IPUMEHEHNE B IPOMBINUIEHHOCTH. [IMponu3 u KoHBepcusl MeTaHa, N30MeEpU3aLusl.
IIpumeHenne u cnocodbl moaydyenusi. O6macTu npuMeHeHus. [[poOMBIITIEHHBIE CTTIOCOOBI
3 MOJTyYEHUs: OJy4YeHUE U3 IPUPOIHBIX UICTOYHUKOB, KPEKUHT NapadUHOB, MOTYUYCHHE
CUHTETHYECKOTO OCH3MHA, Ta3uduKanus yris, ruapupoanue. JlabopaTopHbie CrIOCOOBI
noJy4yeHus: cuHTe3 Bropia, qexkapOoKcuiInpoBaHue, THIPOIN3 KapOouaa aTrOMUHHUA.
Tema 4.4 NpaKkTuyeckoe 3ansitue Nel2
Pemienue 3axa4 Ha
HAXOKIEeHUe
MOJIEKYJISIPHOM
dopMmy.TbI 1 Pemenue 3a1a4 Ha HAXOXKACHUE MOJIEKYJISIPHON (OPMYJIBI ra3000pa3HOTO YIiIeBOAOPOAA MO €ro 1,23
ra3006pazHoOro IUIOTHOCTH ¥ MacCOBOM J10JI€ 2JIEMEHTOB.

yrieBoaopoaa 1mo €ro
IVIOTHOCTH U

13




MAaCCOBOH 10J1e
JIEMEHTOB.

Pa3zpen 5

Kucnopooocooepscawue u azomcooeprcawgue opeanuueckue coeournenus. Illonumepot.
Peanuzayua unousudyanvnozo npoekma

18

Tema 5.1
(enobl.

Copepxanne yaeOHOTO MaTepuana

®eHoJ1. DIIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTpOoeHKE PeHona. BzaumHoe BiusHue
apoMaTHYECKOI0 KOJIbIla ¥ TUAPOKCUIIBHOM IPYIIIIBI

XuMuyeckue cBoicTBa (PeHO/1a KaKk (PyHKIUSA ero XUMUYEeCKOTro cTpoeHus. bBpomupoBanue
¢deHona (kauecTBEHHAs PEaKIrs), HUTPOBaHHUE (MMKPUHOBAS KUCIIOTA, €€ CBOMCTBA U
npuMeneHne). O6pa3oBaHue OKpalIeHHbIX KoMIiekcos ¢ noHoM Fe*'. Tlpumenenne denona.
[Toryuenue ¢eHoa B MPOMBIIUIEHHOCTH

1,2,3

Tema 5.2
Cnuprsl

Conep:xxanue y4e0OHOro MmaTepuasa

Crpoenue n kiaaccupukanms cnuproB. Knaccudukaius cnupToB M0 TUITY YTIEBOJOPOIHOTIO
panuKaa, 4ucily THAPOKCUIIBHBIX IPYIII U TUILY aTOMa yTiepo/a, CBA3aHHOTO C THIPOKCUIIbHOMN
Ipynnoi. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE THIPOKCUIIbHON Ipynibl. BausHue
CTPOCHUS CIIUPTOB Ha UX (hU3MUYECKHe CBOMCTBA. MeXMONEKyIIpHast BOAOPOAHAS CBS3b.
I'omonornueckuii pax NpeaeabHbIX OJHOATOMHBIX CIIUPTOB. M30Mepus U HOMEHKIIaTypa
aJIKaHOoJIOB, X oOmias Gopmyia.

Xumuyeckue cBoiicTBa. PeakiimoHHas ciocoOHOCTb MpeIeIbHBIX OJHOATOMHBIX CITUPTOB.
CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OPTaHMYECKUX U HEOPTraHUYECKUX COCTMHEHUM,
coxepxammux OH-rpyrmimy: KUCIOT, OCHOBaHHM, aMPOTEPHBIX COeAMHEHUH (BOIBI, CITUPTOB).
Peakuuu, noaTBepxkaaroIe KUCIOTHBIE CBOWCTBA CIUPTOB. Peakiuu 3ameneHust
TUAPOKCHIIBHOM TpyMIbl. MeXMOJeKyIIpHas AeTHApaTaIis CIIUPTOB, YCIOBUS 00pa30BaHUs
npocThIX 3PupoB. CIoxKHBIE IPUPHI HEOPTAHUIECKUX U OPTAHUYECKUX KUCIIOT, PEaKIIUU
srepudukanu. OKUCICHUE U OKUCIUTEIHHOE JeTUPUPOBAHIE CITUPTOB.

Cnoco0bl mosiyuyeHusi CMUPTOB. ['Maposin3 rajnoreHankaHoB. ['uapaTtanys aikeHOB, YCIOBHUS €€

1,2
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npoBezneHus. BoccranoBienue kKapOOHMIBHBIX COSTMHEHHH.

Tema 5.3.
Pemenue pac4éTHpix

IIpakTnueckoe 3ansaTue Nel3

. 1,2,3
3aj1a4 U yIPasKHeHu i B
1. | BeimonHeHHe 3aJaHMil COTIaCHO TEMATHKE 3aHSTHSL.
1o rteme «CnupThI»
Tema 5.4 IIpakTHyeckoe 3ausaTue Neld 1,2,3
Pemenne 3ana4 u . .
. 1 | BemmonHenue 3a1aHmii COrIacHO TEMATHKE 3aHATHA. Pelllenne 3a1a4 10 ypaBHEHHUAM PEaKIui
YIPa:KHEHUi 10 TemMe
«DeHoJIB»
Copep:xanne yaeOHOTO MaTepuana
I'omosiornyeckuii psii npeaeJbHbIX OTHOOCHOBHBIX KapOOHOBBIX KMCJIOT. [loHsATHE O
KapOOHOBBIX KHCIIOTaX U UX KJacCU(DUKAIUA. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
Tema 5.5 KapOOKCHIIbHOM rpynmibl. [ OMOTOTHYECKUH psiJT IPEEIbHBIX OJTHOOCHOBHBIX KapPOOHOBBIX
Ma 5.
KHUCJIOT, UX HOMEHKJIATypa 1 u3oMepusi. MexMOJIeKyIsIpHbIe BOJOPOJAHBIE CBSI3U
Cio:xHbIE 3PUPBI 1. .
KapOOKCHIIBHBIX TPYIII, UX BIUSHUE Ha PU3NYECKUE CBOHCTBA KapOOHOBBIX KUCIOT. CJI0OKHBIE 1,23

Kap0OHOBBIX KHCJIOT.
AKupbl 1 IUnUabL.

3¢pupbl. CTpoeHNE U HOMEHKIIATYpa CIOKHBIX Y(QUPOB, MEKKIIACCOBAS U30MEPHSI C
KapOOHOBBIMH KHcI0TaMH. CTIOCOOBI MOTyUeHHUs CI0KHBIX 3(pupoB. OOGpaTUMOCTh peaKIuu
stepuduKai 1 GaKkTOpbl, BIUSIONINE Ha CMeIieHne paBHOBecHs. OOpa3oBaHUE CIIOKHBIX
nonudupos. [Monustunentepedranar. JlaBcan kak mpeaCcTaBUTENIb CHHTETHUECKUX BOJIOKOH.
XUMHYECKUE CBOMCTBA U TPUMEHEHHNE CIIOKHBIX (DHUPOB.
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XuMHYecKHe CBOMCTBA KAPOOHOBBIX KUCJIO0T. Peakiiyiu, MILTIOCTPUPYIOIINE KUCTOTHBIE
CBOMCTBA U WX CpaBHEHHUE CO CBOMCTBAMHU HEOpraHWYeCKUX KucioT. OOpazoBaHue
(GYHKIIMOHATIBHBIX MPOU3BOJAHBIX KAPOOHOBBIX KUCHOT. 2Kupbl. JKuUphl Kak clokHbIE 3(UpHI
rinepuHa. Kap6oHOBBIE KMCITOTHI, BXOASIIUE B COCTaB )KUPOB. 3aBUCUMOCTb KOHCUCTEHIINH
JKUPOB OT UX COCTaBa. XMMHUUYECKHUE CBOMCTBA XKUPOB: TMAPOJIN3, OMBUIEHHUE, THPUPOBAHHUE.
Buonornyeckas posb XKHUPOB, UX UCIOIH30BAHUE B OBITY U MPOMBIIIJICHHOCTU. Peakiyu
sTepuUKaIMU. AHTHAPHUIBI KAPOOHOBBIX KUCIIOT, MX MOJIy4YeHue u npuMeHeHne. Cnocoobl
NMOJy4eHHs KapOOHOBBIX KUCJI0T. OTAe/IbHbIE NPEACTABUTEN U UX 3HaYeHne. O0mue
CIOCOObI TOJTYyYEHUS: OKHCIIEHUE aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB, aJIbIETUIOB.
Baxkneiimume npencraBuTenn KapOOHOBBIX KUCIIOT, UX OMOJIOTHYECKast poJib, CielupuuecKue
CIOCOOBI TOJT YUEHHUsI, CBOMCTBA M MPUMEHEHHE MYPaBbUHOW YKCYCHOM, MTATbMUTHHOBOU 1

CTE€apUHOBOM aKpUIIOBOM W METaKPUIIOBOM; OJIEMHOBOM, TMHOJIEBOU U JIMHOJIEHOBOW; I11aBEJIEBOM,

OEH30MHON KUCIOT.

Coau kap060oHOBBIX KHCJI0T. Mbuta. CriocoObl MOTyYeHHsI COJIEH: B3aUMOICUCTBIE KapOOHOBBIX

KHCJIOT C METAJIJIAaMU, OCHOBHBIMHM OKCHJAAMH, OCHOBAaHUSIMH, COJISIMU; IIEIOYHOM THIPOIIN3
CIIOKHBIX 3(prpoB. XMMHUUYECKHE CBOMCTBA COJIEH KapOOHOBBIX KUCIIOT: THIPOJIN3, PEAKITHHI
MOHHOTO 00MeHa. MpuIa, CyIITHOCTh MOFOIIETO JIEHCTBUSI.

OTtHoleHne MblIa K kecTKol Boje. CunTeTnueckue Moromue cpeactsa — CMC (nerepreHTsl),
UX NIPEUMYIIECTBA U HEJOCTATKH.

Tema 5.6 Coneprxanue yueOHOro MaTepuaa
A3oTcoaepxamue 12
OpraHuyecKue AMUHBL: HOMEHKIaTypa 1 u3oMepus. CriocoObl morydeHusl. AMUHBI — OPTaHUYECKHUE OCHOBAHUS ’
coeIMHEHMSI.
Tema 5.7 AMHHEI IIpakTnueckoe 3ansitue Nels
AMHHOKHCJIOTBI. Knaccudukamus amuaokucaor. HoMeHknarypa. XUMHYECKHE CBOWCTBA AMUHOKHCIIOT. 1,2,3
beaku Knaccuduxkanus 6enxos. CBoicTBa OEIKOB.
Tema 5.8 IpakTuyeckoe 3anaTue Nel6 1,2,3
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Pemenue pac4éTHpix
3aa4 M BbINOJIHEHHE
YIPa:KHEHUH 110 TeMe

1. | BolnonHeHue ynpaxxHeHu U peIIeHHe 3a1a49 COTJIACHO TEMATUKE 3aHATHUS.

CocraBieHne ypaBHEHUS PEAKIUI, XapaKTEPU3YIOUIMX XUMHUUECKHUE CBOICTBA YIJIEBO/IOB;
BBITNIOJIHCHUE 3aJJaHUI HA YCTaHOBIICHUE B3aUMOCBS3EH MEXIY CTPOCHUEM U CBOWCTBAMU

«YTJ1eBOaAbD». YIJIEBOAOB, TECTOBBIX 3aJJaHHUH 110 TAHHOMN TEME.
T IIpakTnyeckoe 3ansaTue Nel7
ema 5.9 Bbeaxu. benku kak mpupoiHble moauMepsl. [lepBuunas, BropuyHas, TpETUYHASI U YETBEPTUUHAS
IMoaunenTuan! u 1.
SemKH KAk CTPYKTYpbI OenkoB. PuOpMIIsipHbIE U TI00YISIpHBIC OEKH. 12
XuMHYecKHe CBOiicTBA 0€JIKOB: TOPEHUE, IEHATYpaIlHs, TUAPOIIN3, KAUeCTBEHHBIC (IIBETHBIC) ’
MPHPOIIBIE 2. | peakuu. buonorndeckue GpyHkmuu 6eNKoB, X 3HaUeHUE. belku Kak KOMIIOHEHT THIIIH.
HOTAMEpE. [TpoGnema GeNKOBOTO TOJIOJAHUS U IYTH €€ PEIICHUS.
Pa3zngen 6 kuneruka
3aBepuieHHe HHAMBUYAJbHOIO MPOEKTA
Tema 6.1 IIpakTnyeckas padora Ne 18
Pemenune 12
IKCIePUMEHTAJbHBIX | 1. | Pemienue 3a1au 1 ypaBHEHUI. ’
3ajau
Tema 6.2 Coneprxanne ydeOHOT0 MaTepurana
Kunernuyeckue u
TePpMOAMHAMHYECKHE 123
32AKOHOMEPHOCTH 1 IIpakTuyeckas padora Ne 19 T
NMPOTEKAHUSA
XHUMHYECKHX peaKkuui
Coneprxanue marepuania
Tema 6.3
JAudppepennupoBann 1,2,3
il 3aueT CoriacHO KOHTPOJIbHO-U3MEPUTEIBLHBIM MaTepHaliaM K TPOBeIeHUIO ¢ depeHIIMPOBAHHOTO 3a4eTa.
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Utoro | 69 (30 nek., +39 mpaxr.)

Jis XapaKTepUCTHKH YPOBHSI OCBOCHUS YIEOHOTO MaTepHaia UCTIONB3YIOTCS CIIEAYIONNE 0003HAUCHHS:

1. -03HAaKOMHTETLHBIN (y3HABaHHUE paHee M3yUYCHHBIX 00EKTOB, CBOHCTB);

2. -penpoyKTHBHBIHN (BBIIOIHEHUE ACATEIHHOCTH IO 00pa3ily, MHCTPYKIIUH WK MOJT PYKOBOJICTBOM);
3.-MPOYKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSTEIEHOE BHITIOJTHEHUE JIESITEIIBHOCTH, PEICHNE MPOOJIEMHBIX 3a1a4).
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5.YueOHo-MeTOAMYECKOE U MH(OPMAIUOHHOE O0ecniedeHre TUCHUILTHHBI
TpeGoBaHuss K MUHUMAJIbHOMY MAaTEePHAJIbHO-TEXHUYECKOMY O0ecredeHn 0
Peanu3anus yueOHON AUCHUIUIMHBI TpeOyeT HAMUYUS Yy4eOHOro KaOMHEeTa XMMHH.
OobOopynoBaHne y4eOHOro KaOuHeTa:

1. mocajoyHble MECTa MO KOJIMYECTBY 00yUarOUIUXCs;

2. pabouee MeCTO MpernoaaBaTes;

3. ayaMTOpHAas A0CKa JIJIsl TUChMA;

4. mkad 11 XpaHeHus: yueOHbIX MOCOOUH U pa3aTOYHOTO MaTepHara;

5. mnakarsl: Ilepuoauueckas cucrema xumudeckux 3semeHToB .M. Menneneesa,
Ta0JIMIa pACTBOPUMOCTH; MOJIEIM MOJIEKYJI BEIIECTB.

6. BEHTWIALIMOHHOE 00OpyJoBaHME, oOecneunBaromye KOM(OpPTHbIE YCIOBHUS
MPOBEJICHUS 3aAHATUH.

TexHuveckue cpeacTBa 00y4eHUs :

1. MyIIbTUME IMMHBIN IPOEKTOP; IKPaH.

6. NHpopmanoHHOE oGecrieyeHUue 06ydeHM s

Ilepeyenbr  pexkoMeHAyeMbIX  Y4eOHbIX u3AaHuid, W HTepHeT-pecypcos,
JAOMOJTHUTEILHOM JINTEPATYPHI

OCHOBHBIC HCTOYHHUKH:

1.BBeneHne B XxuMuto, JICKIMU K Kypcy «Xumus ¢ uatepecom», Ucaes 1./1., 2021
2.XuMus: 3a7aud U ynpaxkHeHus: yudeOHoe mocobue. FO.M. Epoxun. — M.:
N3natenbCckuil HEHTPp «AKanemMus», BTopoe uznanue — 288 ¢, 2021 r.

3. Jluuus YMK: VueOuuk CIIO. Xumus. Pynsutuc I'.E., ®enpaman O.I .-
0a30BbIl YpOBeHb . mpocBenieHue 2022 r.

I[OHO.]'IHI/ITCJILHLIG HCTOYHUKMU:

Xumus, 10 knace, Koncsuu T.A., Matynuc B.3D., Martynuc B.3., Bapakca 1.H.,
2021

Xumus, 11 knace, Meruko J[.U., ITpoxopesuu K.H., bopymiko 1.W., 2021
HNuTepHeT-pecypcebl:

1.www.hemi.wallst.ru (OOpa3oBaTeabHbBIN CAUT JJIS1 TKOJLHUKOB « XUMUSI»).

2.www.chem.msu.su (DnekTpoHHas OMOIMOTEKA IO XUMHUH).
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https://obuchalka.org/20211208139182/vvedenie-v-himiu-lekcii-k-kursu-himiya-s-interesom-isaev-i-d-2021.html
https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!152704
https://obuchalka.org/20210921136599/himiya-10-klass-kolsvich-t-a-matulis-v-e-matulis-v-e-varaksa-i-n-2021.html
https://obuchalka.org/20210921136599/himiya-10-klass-kolsvich-t-a-matulis-v-e-matulis-v-e-varaksa-i-n-2021.html
https://obuchalka.org/20210921136597/himiya-11-klass-michko-d-i-prohorevich-k-n-borushko-i-i-2021.html
http://www.hemi.wallst.ru/
http://www.chem.msu.su/

3www.enauki.ru  (MHTepHeT-U3ZaHue i yuurtenel «EcTecTBeHHbIE HAyKn»).

www.lseptember.ru (Merogudeckas razera «IlepBoe ceHTIOpsI»).

4. www.hvsh.ru (xypHan « XUMHS B IIKOJIE) ).

S.www.hij.ru (kypHan « XUMUS U )KU3HBY).
7.00pa3oBaresibHble U HHGOPMAIIMOHHbIE TEXHOJIOTHH

B pamkax wusydenus gucumiuiaael OVY/[.07 Xwumus mnpeamnosaraercs
UCTIONIb30BaTh CIEAYIONMe 00pa3oBaTeibHbIE TEXHOJIOTUU: HWH(POPMAIIMOHHBIC
TEXHOJIOTHH, TEXHOJIOTHH Pa3BUBAIOIIETO 00YUYCHHUSI, UTPOBBIE TEXHOJIOTHH.

NudopManuoHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHHM - WCIOJIh30BAaHUE HA
3aHATUAX WH(OPMANMOHHBIX pecypcoB MHTepHera. OOyueHHe B JUCTAHIIMOHHOM
dopMe, OCHOBaHHOMW Ha CpencTBax HMH(MPOPMAIIMOHHBIX M KOMMYHHUKAllMOHHBIX
texHonoruid. TexHomorus obOecreuynBaeT MOBbIIeHUE A(H(PEKTUBHOCTH YUEOHOTO
mporecca, a Takke O0ecreurMBaeT KaXaoMy oOOydaroleMmMycst ydacTHE B
MEXIYHAPOAHBIX YUeOHBIX, HCCIEIOBATEIBCKUX TMPOEKTaX, TEJICKOH(PEPEHIHUsX,
muckyccusix. Cpey COBpeMEeHHBIX HHPOPMAIIMOHHBIX CPEACTB 00ydeHHUsl Hanbosee
AKTUBHO HCIIOJIb3yEMbIMU SIBISIOTCS: AIEKTPOHHAS MOYTa, YaT, yaT-PopyMbl, OJI0TH.
COBOKYIMHOCTBIO ~ TEXHOJIOTHH, OJHOBPEMEHHO  HCIIOJIB3YIOIIUX  HECKOJBKO
WH(POPMAITMOHHBIX CPEJICTB, SBISIOTCA MyJIbTUMEHA.

Pa3BuBalomee o0yuyeHHMe — OTO OpHUEHTalMs Y4eOHOTO mpolecca Ha
MOTEHIIMAaIbHBIE BO3MOXKHOCTH YeJIOBeKa M Ha WX peakiuio. Llenpio maHHOTO BHIa
oOydeHusi SIBISETCS MOATOTOBKA OOYYAIOMIMXCS K CaMOCTOSITEIbBHOMY OCBOCHHIO
3HAHWUMW, TIOUCKY MCTHHBI, a TaKKe€ K HE3aBUCHMOCTH B TIOBCETHEBHOU XU3HU. TO
€CTh OHO OCHOBaHO Ha (OPMHPOBAHMM MEXAaHHU3MOB MBINUICHHUS, a HE Ha
skcrTyataru  naMati. CTyAeHTBl JIOJDKHBI OBIAJAETh TEMH MBICIUTEILHBIMU
OTIepaIusIMu, ¢ IIOMOIIBI0 KOTOPBIX MMPOUCXOIUT YCBOSHUE 3HAHUI U OTIEPUPOBAHHE
umu. PazBuBaromee oOydeHue — 3TO OOydeHHe, COAepKaHWe, METOIAbI U (POPMBI
OpraHM3allii  KOTOPOTO  OCHOBBIBAIOTCSI HA  3aKOHOMEPHOCTSIX  Pa3BUTHS
00yJaroImMXxcs.

UrpoBast TexHoOJOTHS — OTO Tpymma METOJOB U NPHUEMOB OpraHU3ALUU

NeJaroruyeckoro rmpoiecca B (opmMe pa3auyHbIX IEIarorMYecKuX Wrp, KOTopas
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http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

CTUMYJIUPYCT IMO3HABATCIIbHYIO AKTUBHOCTD ,HeTeﬁ, «(IIPOBOLOUPYECT» 150,¢

CaMOCTOATCIBbHO HWCKAaTb OTBE€TbI HAa  BO3HHUKAIOIMIME  BOIIPOCHI, IIO3BOJIACT

WCIIOJIb30BaTh AKU3HEHHBIN OMBIT JIETEH, BKIIIOUast UX OOBIICHHBIC MPE/ICTABICHUS
8. KoHTpo./1b ¥ 0LleHKA Pe3yJbTATOB OCBOCHHUS YUEOHOM TN CIMILIMHBI

KoHnTpoib W omeHka pe3yJibTaTOB OCBOCHMS JIMCLUUIUIMHBI OCYIIECTBIISIETCS
IpernojiaBatesieM B IPOIECCe NMPOBENCHUS PA3THYHBIX (OPM U BHJOB TEKYIIETO
MPAKTUYECKUX 3aHSATUH,

KOHTPOJIA, a TakKXC II0 peE3ylibTaTaM BbIIIOJHCHUS

06y‘-IaIOI]_II/IMI/IC$[ HHAWBUYaJIbHBIX BaI[aHI/Iﬁ.

PesyabTaTsl ocBOCHUS
Y4e0HOI0 nmpeamMera

®opMa U MeTOAbI KOHTPOJISI M OLIEHKHU Pe3yJ1bTATOB
00y4eHust

YMmenus

yMeThb

YMETh BBISIBJIATh XapaKTEepPHbIC
MPU3HAKHU U B3aUMOCBS3b
W3YUYEHHBIX MMOHATUN, TPUMEHSATH
COOTBETCTBYIOIIIUE MOHATHUS MPU
OMUCAHUU CTPOCHUS U CBOUCTB
HEOPraHWYECKUX U OPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUI;
BBISIBIISITH B3aUMOCBSI3b
XUMHYECKHUX

3HaHUH C MOHSATHSAMH U
MPEACTABICHUSIMU JAPYTUX

- YMETb UCTIOJIb30BATh
HaVMEHOBAHMS XUMHYECKUX
COEIMHEHUN MEXIyHAPOIHOTO
CO103a TEOPETUUYECKOUN 1
MPUKJIAJHON XUMUU U
TPUBHUAIIbHBIC HA3BaHUS
BaXHEHININX BEIIECTB (ITUJICH,
aleTUIIEH, TIUIepuH, GEeHo,
dbopManbaerua, yKCycHas KHCIIOTa,
TJIUIWH, YTapHBIA Ta3, yTIeKUCIbII
ra3, aMMHUaK, raiieHasi U3BecCTb,
HeralleHasl U3BeCTh, INThEBAs CONA
U IPYTUX), COCTABIATH (OPMYIIBI
HEOPraHWYECKUX U OPraHUYECKUX
BEILECTB, YPABHEHUSI XUMUUYECKUX
peakuuii, OOBSACHITH UX CMBICIT;
MOATBEPKIATh XapaKTEPHbIE
XUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMU
SKCHEPUMEHTAMU U 3aIMUCAMHU
YPaBHEHUN XUMUYECKUX PEAKLIUN;

Dopmvl KOHMPONA 3HAHUUL:
1.AnauBuay alIbHBIN
2.I'pynnosoii
3.KomOuHMpOBaHHBIN
4.CaMOKOHTpPOJIb

Memoowvt konmpona:

1.ITucbmeHHbIN

2.IlpakTuyeckuit

3.HabmroieHne u orieHKa MpakKTHIECKUX TCUCTBUI

4 Iloypounblii  Gan  (OICHHWBAEeTCS  JIEATEIBHOCTH
CTYJEHTOB Ha BCEX JTalax 3aHATUS U BBIBOJUTCS
WUTOTOBas OLICHKA).

5.TectoBbrit KOHTPOJIb c
MH()OPMAIIMOHHBIX TEXHOJIOTHH.

IMPUMCHCHUEM
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YMETh yCTaHaBIUBATh
MIPUHAJIC)KHOCTh U3YYEHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX
BEILIECTB K ONpPECTCHHBIM
KJIacCaM U IpyIIaM COCAUHEHUN,
XapaKTepU30BaTh UX COCTaB U
BAKHENIIME CBOMCTBA; ONPEIAEIATh
BHUJIBI XUMHYECKHX CBSI3CH
(KoBaJICHTHAs1, MOHHAS,
MeTayuThIecKasi, BOJIOPOJIHAS ),
THUIIBl KPUCTATUIMUECKUX PEIIETOK
BEIIECTB; KJIACCHU(PHUIIUPOBATH
XUMUYECKHUE PEaKIINH;

YMETh MPOBOJIUTH PACUETHI TIO
XUMHUYECKUM (popMysam U
YPaBHEHUSM XUMHYECKHUX PEaKIIHid
C UCIOJb30BaHUEM (PU3NUECKHIX
BEJIMYMH (Macchl, 00beMa ra3os,
KOJIMYECTBA BEIICCTBA),
XapaKTepU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOMN

CTOPOHBI: pacyeTHl 10
HaXO0KICHUIO XUMHYECKOMN
(dbopMyIIbI BEIIECTBA; PACUETHI
Macchl (00beMa, KOJIMUeCTBa
BElIeCTBa) MPOJYKTa peakluy,
€CJIM OJTHO M3 MCXO/IHBIX BEIICCTB
JTaHO B BUJIE pacTBOpa C
ONPEAECIEHHON MacCOBOM J10JIEN
PacTBOPEHHOTO BEILECTBA HIIN
JaHO B U30BITKE (MMEET MPUMECH );
pacyeTsl MacCOBOW MM 0OBEMHOM
JIOJTU BBIXOJ1a IPOAYKTA PEAKITUH;

YMETb BBISABIIATH XapaKTEPHbIE
IIPU3HAKU U B3aHMOCBS3b
W3YYEHHBIX IOHATHH, IPUMEHATH
COOTBETCTBYIOIIUE MTOHATHS IIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB U UX IIPEBPALLECHU;
BBISIBJISITh B3aUMOCBSI3b
XUMHUYECKHUX 3HaHUH C MOHATUAMU
Y TIPEJCTABICHUAMHA JPYTUX
IIPEIMETOB JUIS

6o1ee 0CO3HAHHOTO MOHUMAaHUS U
OOBSICHEHUS CYIIIHOCTH
MaTEpUAIbHOTO €JUHCTBA MHUPA;
MCII0JIb30BaTh CUCTEMHBIE
XMMHUYECKHUE 3HAHUS IS
00BSICHEHUS] U IPOTHO3UPOBAHUS
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SIBJICHUI, UMCIOIITHUX
€CTECTBEHHOHAYUYHYIO TPUPOJTY;

- YMETb HUCTIOJIb30BaTh
HAMMCHOBAHUS XMMHUYECCKUX
COCTMHCHUI MEXITyHAPOIHOTO
CO103a TEOPETUYECKOUN U
MPUKIAAHON XUMUU U
TPUBUAJIbHBIEC HA3BaHUS BEIIECTB,
OTHOCSIIIUXCS K U3yYCHHBIM
KJIacCaM OpPraHUYeCKuX U
HEOPTaHWYECKUX COCTMHCHH;

- YMEeTh KJaccu(puIpoBaTh
HEOPraHWYECKHE U OPTraHUYECKUE
XUMUYECKUE PEaKIINH,
CaMOCTOSITENIbHO BBIOUPATH
OCHOBaHUS U KPUTEPUH TS
KJIacCU(UKALUN U3y4aeMbIX
XUMHYECKUX 00BEKTOB;
XapaKTEepU30BaTh COCTaB U
BayKHEHIIINE CBOMCTBA BEILIECTB,
MIPUHAUIEKAUX K ONPEIEICHHBIM
KJIacCaM U IpyIIaM COEAUHEHUN
(mpocThIe BElecTBa, OKCH/IBI,
TUAPOKCH/IBI, COJIU; YTIIEBOAOPOIbI,
POCTHIE APUPBI, CIUPTHI, (HEHOIIBI,
QJIbJICTU/IbI, KETOHBI, KAPOOHOBBIC
KHCJIOTHI, CJIOKHBIE 3(UPBI,

JKUPBI, YTIIEBOIbl, AMUHBI,
AMUHOKHCJIOTHI, OCJIKN);
MPUMEHSTH 3HAaHUSI O COCTaBE U
CBOMCTBAaX BEIIECTB UL
SKCIEPUMEHTAIBLHON MTPOBEPKHU
TUINIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN MPOTEKaHUS
XUMHUYECKUX PEaKUUN U
IIPOTHO3UPOBAHHUS BO3MOKHOCTEN
UX OCYIIECTBJICHUS;

- YMETbh NOATBEPXKIaTh Ha
KOHKPETHBIX MIPUMEPAX XapaKTep
3aBUCUMOCTHU PEAKLIHOHHOMN
CITOCOOHOCTH OPTaHUYECKUX
COCIMHEHUH OT KPaTHOCTHU U THUIIA
KoBasieHTHOH cBsi3u (" "m ""),
B3aMMHOTO BJIMSIHUSA aTOMOB U
IpyII aTOMOB B MOJIEKYJIax; a
TaKXe 0T 0COOeHHOCTEH
peanuzaiiy pa3IudyHbIX
MEXaHU3MOB ITPOTEKAHMSI PEAKIINA;
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- YMETh XapaKTepHU30BaTh
3JIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM H BO30YX/I€HHOM
COCTOSIHMH ) © HIOHOB XMMHYECKUX
aeMeHToB 1 - 4 meproi0B
[Tepuoanueckoit CUCTEMBI
JI.I.MeHpeneeBa U UX BaJICHTHEIC
BO3MOYKHOCTH, UCTIOJIb3YSI TIOHSTHS
"s", "p", "d-anexTponnbIe”
opOuTaIN, SHEPrEeTHICCKUE
YPOBHU; OOBSCHATH
3aKOHOMEPHOCTH U3MECHCHHS
CBOMCTB XMMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH
COCIMHEHUH 10 NIEpUOAAM U
TpyIInaMm;

- YMETh IJIaHUPOBAThH U BBIMOIHSITH
XUMHYECKUMN IKCIIEPUMEHT
(mpeBpalleHus: OpraHuYeCKUX
BEIIECTB IIPU HATPEBAHUH,
MOJTy4YeHHUE 3TUIICHA U U3YUYEeHHE
€ro CBOMCTB, KAUECTBECHHEIC
peakuuu Ha alnbJeru/bl, Kpaxma,
YKCYCHYIO KUCJIOTY; JI€HATypalus
OeNKOB MPU HarPEBaHUHU, I[BETHBIC
peakuuu 6enKoB; MPOBOAUTD
peakuuyu HMOHHOTO OOMEHa,
OTIPEAEIATh CPEY BOIHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKIUU
Ha cynbdar-, KapOoHAT- U XJIOPHU
AHUOHBI, HA KATHOH aMMOHWUS;
pearth SKCrepruMeHTaIbHbIe
3a7a4d 1o remaM "Metamibsl" 1
"Hemeramisl") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTHU
pu OOpaIIeHUH C BEIIECTBAMHU

U 1a00paTOPHBIM 000PYIOBaHUEM;
MPEJICTaBIISITh PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA B
dbopme 3anucu ypaBHECHUIH
COOTBETCTBYIOIIUX PEAKLIMN U
dbopMynHpoBaTh BHIBOJIBI HA
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJTU3UPOBATH
XUMUYECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX
HMCTOYHHKOB (CPEJICTB MacCOBOM
uHpOpMaINH, CETh

WuTtepHeT u apyrue);
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- YMETH IIPOBOJUTE PACUETHI 110
XUMHUYECKUM (popMysam U
YPAaBHEHUSAM XUMHUYECKUX PEAKLIUN
C UCIOJb30BaHUEM (PU3UUECKHUX
BEJIMYUH, XapaKTEPU3YIOIIHUX
BEIL[ECTBA C KOJUYECTBEHHON
CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYCCKUC 3HAHUA OJId ITPUHATUSA
pelLIeHUI B KOHKPETHBIX
JKU3HCHHLBIX CUTYAllUAX,
CBSI3aHHBIX C BELIECTBAMH U UX
MMPUMCHCHUCM,

- YMETb CaMOCTOSTEIIbHO
IUTAHUPOBATh U IPOBOJUTH
XUMHYECKHUMN IKCIIEPUMEHT
(mosryueHue U U3yueHHe CBOWCTB
HEOPraHMYECKUX U OPTaHHUYECKUX
BEILIECTB, KAUECTBEHHBIE PEAKIIUU
YTIIEBOAOPOIOB PA3THUHBIX
KJIACCOB M KHCIIOPOACOAEPIKAIINX
OpPraHUYECKUX BEIIECTB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3334 110
pacrno3HaBaHUIO HEOPIaHUYECKUX U
OpPraHMYECKUX BEILECTB) C
cOOJTIIOICHUEM TTPABHIT
6e301acHOro oopalieHus ¢
BEILIECTBAMH U JIAOOPATOPHBIM
o0opynoBaHuemM, (hopMyIupoBaTh
LIeJIN MCCIIeI0BaHHU,
NPEJOCTABIATH B pa3IMYHON
(dopMe pe3yabTaThl IKCIEPUMEHTA,
aHaJTM3UPOBATh U OLIEHUBATH UX
JIOCTOBEPHOCTb;

- YMETb OCYILECTBIATh
LieJICHANPaBJIEHHBIN TTOUCK
XUMHUYECKOH MHPOpPMALIUH B
pa3IMYHBIX HCTOYHUKAX (Hay4YHas
U yueOHOHay4YHasl JUTEpaTypa,
CpeAcTBa MaccoBOW MH(pOpMaLIUHY,
ceTb MHTEpHET U apyrue),
KPUTUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(pOopMaIumio,
nepepabdaThIBaTh €€ 1
UCIIOJIb30BaTh B COOTBETCTBHHU C
MOCTaBJICHHOW YUeOHOM 3a/1auei;
YMETh IUIAHUPOBATh U BBIOIHSATH
XUMHYECKHH SKCIEPUMEHT
(mpeBpaleHusi OpraHMueCKUX
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BEIIIECTB MPHU HarpEeBaHUH
MOJTy4YeHHUE 3TUIICHA U U3YUYEeHHE
€ro CBOMCTB, KAU€CTBECHHEIC
peakuuy Ha ambJeru/bl, Kpaxmad,
YKCYCHYIO KHCIIOTY; IeHaTypalHsl
OeNIKOB MPU HarpEeBaHUHU, I[BETHBIE
peaxiu 6eKoB; MPOBOAUTH
peaKIu HOHHOTO 0OMEHa,
OTIpeNIeNIATh CPeay BOJHBIX
pacTBOpOB, KaueCTBEHHBIE PEaKIIuu
Ha cynb(haT-, KapOOHAT- U XIJIOPH
AQHUOHBI, HA KATHOH aMMOHUS;
pemaTh SKCIepUMEHTaTbHbIE
3aga4u mo reMaM "Metaiel" U
"Hemertanibl") B COOTBETCTBHUH C
IpaBHJIaMU TEXHUKH 0€30MaCHOCTH
pu 0OpaIICHUH C BEIIECTBAMHU

1 1a00paToOpHBIM 000PYI0BaHUEM;
IPEICTABIIATh PE3yIbTATHI
XUMHYECKOT0 HKCIIEPUMEHTA B
dopme 3anucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIHM U
(dbopMyIHpOBaTh BEIBOJIBI HA
OCHOBE 3THX PE3YJIbTaTOB;

-YMETh CaMOCTOSATEIBHO
IUTAHUPOBATh U IPOBOJHTH
XUMHUYECKHH SKCIIEPUMEHT
(mosryueHue U U3y4eHHe CBOWCTB
HEOPraHMYECKUX U OPraHNYeCKUX
BEIIIECTB, KAUECTBEHHBIC PEAKIIUU
YTJIIEBOIOPOAOB Pa3IMUHBIX
KJIACCOB M KUCIOPOACOAEPIKAIIINX
OpPraHMYECKUX BEILECTB, PELICHHUE
HKCIIEPUMEHTAIbHBIX 33134 110
pacro3HaBaHUIO HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB) C
cOOJTII0ICHUEM TTPABHIT
0e301acHoOro odpalieHus ¢
BelecTBaMH U J1a00paTOPHBIM
o0opyaoBaHueM, GOpMyIHPOBATH
LEJIM UCCIIeI0OBaHuS,
NPEJOCTABIIATH B pa3IMYHON
dbopMe pe3yabTaThl IKCIEPUMEHTA,
AHATM3UPOBATH U OIICHUBATH UX
JIOCTOBEPHOCTb; - YMETh
coOJII0IaTh MPaBHJIa SKOJIOTUYECKH
1€J1eCO00Pa3HOr0 MOBEACHMUS B
OBITY ¥ TPYZOBOH NESATEIHHOCTH B
LEJISIX COXPAHEHHUS CBOETO
310POBBS U OKPYIKAIOLLEH
IPUPOJIHON Cpesibl; yUUTHIBATD
OIAaCHOCTh BO3/ICHCTBHSI HA JKUBBIC
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OpraHU3MbI OIIPEIEIICHHBIX
BEILECTB, TOHUMAsl CMBICI
MoKa3arelis IpeaesIibHON
JIOIyCTUMOW KOHLIEHTPALUH;

- YMETb MPOTHO3UPOBATb,
aHAJIM3UPOBATh U OLICHUBATh C
MO3ULUI SKOJIOTHYECKOU
0€30ITaCHOCTH MOCJIEACTBUSI
OBITOBO 1 IPOM3BOJICTBEHHOM
JeATEIbHOCTH YEJI0BEKA,
CBSI3aHHOM C

nepepadoTKOMN BEIIECTB;
HCII0JIH30BATh MOTYUYEHHbIE 3HAHUS
JUTSl IPUHSATUS TPaMOTHBIX
pelIeHuii mpooyieM B CUTYaIUSX,
CBSI3aHHBIX

C XMMHEH;

- YMETb OCO3HaBaTh OMACHOCTh
BO3JICHCTBUS Ha )KUBbIE OPTAaHU3MBbI
ONpEIETICHHBIX BEIIECTB, TIOHUMAS
CMBICJI [TOKA3aTeNsl NPEIEIbHON
JIOTTyCTUMOW KOHILIEHTPALUU, U
MOSICHSTh Ha IPUMEpaxX CrocoObI
YMEHBIIEHUS U MPEAOTBPALICHUS
UX BPEIHOIO BO3/CHCTBUS Ha
OpraHU3M 4YeJI0BEKA.

3Hanug

— 3HaTh: NEpUOANYECKUI
3akoH JI.. MenaeneeBa B cBeTe
YYEHHSI O CTPOCHHUH aToMa,
MPUHIIMIIBI TTOCTPOCHUS
MEPUOINYECKON CUCTEMBI
3JIEMEHTOB;

— KBaHTOBO-MEXaHUYECKHE
MPEACTABICHUS O CTPOCHUH
aTOMOB;

— OOIIyI0 XapaKTePUCTHKY S-,
p-, d-37eMeHTOB, UX
OMOJIOTHYECKYIO POJIb U
MPUMEHEHUE B MEJIUIINHE;

— BaKHEHIIHE BUIBI
XUMHUYECKON CBS3H U MEXaHU3M HX
o0Opa3oBaHuS;

— OCHOBHBIE TIOJIOKEHUS
TEOPHUH PaCTBOPOB U
ANEKTPOIUTUYECKON TUCCOLIUAINY;

— MPOTOJIUTUYECKYIO TEOPUIO
KHCJIOT U OCHOBaHUM;

Dopmvl KOHMPONA 3HAHUUL:
1.nauBuay alIbHBIN
2.KoMOuHMpOBaHHBII
3.CaMOKOHTPOJIb
4.®poHTaNbHBIN

Memoowvt konmpona:

1.YcTHbii

2.IluceMeHHbIN (XUMHUYECKUI TUKTAHT)

3.Iloypounsiii  Oanm  (OmeHUBAaETCS  ACATEIHHOCTH
CTYIECHTOB Ha BCEX OJTamax 3aHATUS W BBIBOJUTCS
WUTOTOBAsl OIICHKA).

4.TecToBbli KOHTpPOJIb c
MH(OPMALIMOHHBIX TEXHOJIOTHH.

MMPUMCHCHUCM

MeToabl OLIEeHKH Pe3yJIbTATOB 00y4YeHU S :
— MOHHUTOPUHT POCTa CAMOCTOSTEIHHOCTH M HABBIKOB
MOJIy4Y€HHUs HOBOTO 3HAHUS KaXKIbIM 00Yy4aIOIIUMCS;
— UTOrOBas aTTecTanus B popme 3auera ¢ OLEHKOM.
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— KOJIIMTaTHBHBIE CBOICTBA
pacTBOpOB;

—  CcrHocoOBI BBIpaKEHUS
KOHIIEHTPALlUU pacTBOPOB;

— QITOPUTMBI peLIeHUs 3a/1a4
Ha pacTBOPHI;

— OyepHbIe pacTBOPHI U X
CBOMCTBA;

— TEOPHIO KOJUIOUJHBIX
pacTBOpOB;

— CYUIHOCTb I'MJPOJIH3a
COJICH;

— OCHOBHBIE KJIacChl
OpPraHUYECKUX COEIMHEHUH, NX
CTPOEHHUE, CBOMCTBA, ITOJIyYEHUE U
IPUMEHEHHUE;

BCE BUJbl H30MEPHUHU.

9.MeTtoauyeckue peKOMEHIAUUH ISl 00y4AIOUIUXCH M0 OCBOCHHMIO TMCUHUIIIMHBI
Metoauka npenonaBanus aucuuiuinabl OY]I.07 Xumusa xapakTepuszyeTcs

COBOKYMHOCTBHIO METOJIOB, TPHEMOB H CPEACTB OOyYeHHS, OO0ECIeYMBAIOIINX
peann3aluo coiepKaHusl U yueOHO-BOCIIUTATEIbHBIX 1IeJIel TUCHUILTMHBI, KOTOopas
MOKET OBITh TIPEJICTaBIIEHa KaK HEKOTOpask METOAMYECKass CHCTeMa, BKIIFOYAIOIIas
METOJbI, MpPUEMBbl U cpeacTBa oO0ydyeHus. Takod mMOAXON TMO3BOJISIET Ooliee
KaueCTBEHHO MOJIOUTH K BOIIPOCY OCBOCHUS AUCIUIUIMHBI 00YyYarOIUMUCH.

JlucrunimHa ~ MMEEeT  MEXIPEAMETHbIE  CBS3M € JIUCIUIUIMHAMH
001eo0pazoBaTeIbHOTO U OOMIENPO(YECCHOHAIBHOTO IMKJIOB, a TaKXke ¢
MEXIUCIUIUIMHAPHBIMU ~ KypcaMd M TIpo(ecCHOHAIbHBIMU  MOIYJISIMU
npodeccuonansHoro 1ukia. llenp mnpemomaBaHUS  JUCHUTIIMHBI  BBITOJTHSET
CHUCTEMOOOPa3yIOIIYI0 U yIPaBIAIONIYI0 (YHKIIMU KO BCEM cucTeMe oOydeHus, a
TaKXKE CIYXKUT OPUEHTHUPOM I OMPEIEICHHS COJepKaHus OOydeHHs, BBIOOpa
dbopM 1 METOZOB UX JOCTHXKECHUS U OI[CHKHU.

Jlexuu MO KypCy XUMUU SIBJSIOTCS OJTHAM M3 BOXXHEHUIIIUX BHUJIOB YUEOHBIX
3aHSATHH M COCTaBIIIIOT OCHOBY TCOPETUYECKOH MOATOTOBKH OOYYarOUIUXCS TIO
quciuIInHaM.  JIGKIus WMeeT IeNbi0  JaTh CHCTEMAaTH3UPOBAHHBIC OCHOBBI
HAyYHBIX 3HAHUH M0 JTUCIUIUIMHE, PACKPBITH COCTOSHUE M MEPCIEKTHUBBI Iporpecca
KOHKPETHOM 00J1aCTU HayKU U SKOHOMUKHU, CKOHIICHTPUPOBATh BHUMAaHUE Ha Hanbosee
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CIIOKHBIX M Y3JIOBBIX BOMpOCax. JTa Ielib OMpeeisieT AMJAKTUYECKOe Ha3HAUeHHE
JEKIUU, KOTOPOE 3aKI4aeTcs B TOM, YTOOBl O3HAKOMHUTH OOYYarOUIMXCs C
OCHOBHBIM COJICpKAHHMEM, KaTEropusMH, MNPHUHIMUIIAMA ¥ 3aKOHOMEPHOCTAMU
U3y4aeMoON TeMbl U MpeAMeTa OOydeHMs B ILI€JIOM, €r0 TIJIaBHBIMM HJAEIMHU U
HalpaBJICHUSIMU  pa3BuTUsA. VIMEHHO Ha JekuuM  QopMUpPYETCs  Hay4yHOE
MHUPOBO33peHUE  OOY4YaroIIerocs,  3aKiaJbIBalOTCS  TEOPETHYECKHE  OCHOBBI
(yHIaMEHTaJIbHBIX 3HAHUN OyayIIero ymnpaieHIa, CTUMYJIUPYETCS €ro aKTUBHAs
MO3HaBaTeNIbHAS JIESITEIbHOCTD, PEIIAeTCs 1Bl Psii BOMPOCOB BOCIHUTATEIHHOTO
Xapakrepa.

[TpakTiueckue 3aHATHS SBISIOTCS BaXKHOW YacThIO Y4EOHOTO Tpoliecca Iio
JUCHUIUIMHE M CHOCOOCTBYIOT (OPMHUPOBAHHIO Yy OOyYaroUMXcs yMEHHH
UCCIIEIOBaTh XWMUYECKHE MPOLECChl M SIBICHUA (IJIAaHUPOBaTh U IPOBOAUTH
XUMHYECKHE OHKCIEPHUMEHTBI, MCCIEA0BaTh BEIIECTBA M IPOBEPSITh T'MIIOTE3BI,
o0OpabaThIBaTh U UHTEPIPETUPOBATH PE3YJIBTATHI IKCIIEPUMEHTOB). D(HPEKTUBHOCTD
IPOBEJCHUS MPAKTUYECKUX 3aHATUH BO MHOIOM OIPEIENIEeTCd KauyeCTBOM
MOJIFOTOBKUA OOYYalONIMXCA K 3aHATHIO, a TakXE BpPEMEHEM, BBbIJICJICHHBIM Ha
IPOBEJICHUE OMBITOB.

Jis  mpoBeAeHHMsT TEKYIIETO KOHTPOJS 3HAHWA TIPOBOMAATCA  YCTHBIC
(MHOUBUAYaNbHBIA M (DPOHTAJBHBIN), MUCHMEHHBIA ONPOCHl (TECTHPOBAHUE,
cooO1eHusi, opopMIICHHE MPAKTUUECKUX padoT).

TectoBeie 3aganus B aucuuruimHe OY][. 07 Xumus SBISIIOTCS BaXXHBIM
AJIEMEHTOM TEKYIIEro KOHTPOJISI OOYyYaromMXcs, a TaKXe HCIOIb3YITCS AJis
MOTHBAllUM OOy4aloOUIMXCSd K YCBOGHHIO Y4YeOHOro Marepuala B paMKax
CaMOCTOSATENbHON padOTHI.

[TpoMexyTouHass aTTecTalus Mo UTOraM OCBOCHUS JAUCIUIIIMHBI TIPOBOIUTCS
B BHJE 3ayeTa C OLEHKOW Bo 2 cemectpe. K MOMEHTy cmadum mpoMeKyTOYHOM
aTTeCTallMd JOJDKHBI OBITh YCIEHIHO MPOWJEHBI MpeAblaylue (OpMbl KOHTPOJIS.
[TpomexyTouHas aTTecTalysi MO3BOJSIOT OLICHUTH YPOBEHb OCBOCHHUS 3HAHHWM U

YMCHI/Iﬁ 3a BCChb NIepuoa U3y4CHUSA TUCHUITIJINHEI.
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Pabouass mporpamma gucummummabel  OYJ.07 Xumus paspaboraHa B
COOTBETCTBMHM C MPUMEPHOM pabodeil mporpamMMor 0011e00pa3oBaTeIbHOM
TUCHMIUIMHBL  «XuMmus»  ba3oBelii  ypoBeHb  uisi  NPOQEeCCHOHATBHBIX
oOpa3zoBaTenbHbIX oOpranu3anuii ot «30» Hos0ps 2022 1; ¢ TpeOOBaHUAMHU
denepadbHOTO  TOCYAAPCTBEHHOIO  00pa30BaTENbHOIO  CTaHJIApTa  CPEIIHEro
npo(hecCHOHANBFHOT0 00pa30BaHus MO CIIEHUATBHOCTH
25.02.01 TexHuyeckass HSKCIUTyaTalysl JI€TATEJIbHBIX almnapaToB M JIBUTrATeJeH

[Ipukazom MunuctepcTBa oopazoBanus u Hayku PO ot 22 anpenst 2014 r., Ne 392.

PaspaboTumnkm:

Bri6oprekuii punuan

uM. C.®D.)KaBoponkosa CIIOI'Y T'A MIPETO/1aBaTEIb W.B. benomunxkas
(mecmo pabomot) (3anumaemas 00JIAHCHOCHIb) (unuyuansl, pamunus)
JKCHEpPThI:
(MecTo paboThI) (3aHUMaemast I0JKHOCTD) (moanyCh, MHUITUABI, (haMUTTUS
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