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1. HACIIOPT
pado4eid mporpaMmsbl y4eOHOM TUCUUILINHBI

ECTECTBO3HAHUE: XM

[razseanue oucyuniunel 6 coomsemcemeuu 6 coomsemcemeuu ¢ PIOC COO]

1.1. Ob6sacTh npuMeHeHUs pado4yeid NPOorpaMMbl Y4eOHOM U CHUININHBI

Pabouass mporpamma y4eOHOU muctmmuinHbl «EcTecTBo3HaHme: XWMHSI» COOTBETCTBYET
®enepalibHOMYy TOCYJAapCTBEHHOMY OOpa30BaTENbHOMY CTaHIApTy CpeaHero (MOJIHOTO) OOMIero
o0Opa3oBaHus, YTBEPKIACHHOMY TMprKkazoM MunoOpHayku Poccuu ot 17 mas 2012 1. Ne 413 (pen. ot
29.06.2017) «O06 yrBepxkacHUN GeaepalbHOIO0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa
cpenHero (mosHOro) obmero oopasoBanus» (3aperucrpupoBano B Muntocte Poccuu 07.06.2012 N
24480)).

[Iporpamma oOmieoOpazoBarenbHOM  yueOHOM nucuuiuiuabl  «EctecTBo3Hanue: Xumusi»
npelHa3HayeHa Uil  M3ydeHUs B NPOQEeCCHOHANbHBIX  00pa3oBaTeNbHBIX  OpraHU3alUsX,
peanu3yomux 00pa3oBaTEbHYIO MIPOrpaMMy CPEAHEro o0Iero oopa3oBaHMs B Mpezenax OCBOCHHS
nporpaMMbl MOArOTOBKM crnenuanuctoB cpensHero 3seHa (IIIICC3) na 6a3e ocHOBHOro o00IIEro
00pa30BaHMs NpU NOJrOTOBKE CIELUATMCTOB CPEJHETO 3BEHA.

[IporpamMma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemHero obmiero odpazoBaHusl,
NPEIbABISIEMBIX K CTPYKTYpE, COACP)KAHUIO M pe3yiabTaTaM OCBOCHHS Yy4eOHOW IMCHIUIUIMHBI
««EctectBoznanue: Xumus»», [IpumepHoit mnporpamMmbl 0011€00pa30BaTEIbHON TUCIUILIMHBI
««EcrectBo3Hanue: XuMmus»» I8 NPO(PECCHOHANBHBIX  O0pa30BaTEIbHBIX  OpPTaHU3AIMM,
pexomeHioBaHHbIX DenepanibHbIM TOCYIAPCTBEHHBIM aBTOHOMHBIM yupexkiaeHuem «DenepanbHbiit
UMHCTUTYT pa3BuTusi oOpazoBanus» (PI'AY «®UPO») (Ilporokosn Ne 3 or 21 urons 2015 r.), u B
COOTBETCTBUHU ¢ PekoMeHpanusMu MO OpraHU3aliy MOJyYEHHUs CpelHero odIiero odopa3oBaHUs B
npezenax OCBOCHHUS 00pa30BaTENbHBIX MPOrpaMM CPEIHEro MpoecCHOHAILHOTO OOpa3oBaHMS Ha
0a3e OCHOBHOro oOIIero oOpa3oBaHHsl C y4eToM TpeOoBaHUIl (eaepanbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M IOJydaeMOHW MpOPEecCHd WM CHEHUATBbHOCTH CPEIHEro
npodeccuoHansHOro obpazoBanusa (muchbMo [lemaprameHTa rocyqapCcTBEHHON MOJUTHKU B cdepe
noAroToBku pabounx kaapos u JAI1O MunoopHayku Poccun ot 17.03.2015 Ne 06-259).

[IporpamMma y4eOHO# muctumIMHbl ««EcTecTBO3HaHME: XUMHSI»» SBISETCS OCHOBOW IS
pa3paboTKu pabouMx MPOrpaMM, B KOTOPHIX NpodeccroHambHble 00pa30BaTEIbHBIE OpraHU3AIINH,
peanu3yrole 00pa3oBaTelbHYI0 IPOrpaMMy CpelHEro oO1ero oopa3oBaHus B MpeesaXx OCBOSHHS
[IICC3 na 6a3e ocHOBHOro 00IIero 0Opa3oBaHUs, YTOUHSIOT COJAEp)KaHHE y4yeOHOro marepuana,
MOCJIEI0BATENBHOCTD €I0 N3YUEHUs, paclpeielieHne y4eOHbIX 4acoB, BUJIbI CAMOCTOSITEIbHBIX padoT,
TEMaTHUKy TBOpYECKUX 3aJaHuil (pedepaToB, NOKIAA0B, MHIMBHUIYaIbHBIX IPOEKTOB U T. II.),
YUUTHIBas CHEMU(UKY MPOrpaMM TOJATOTOBKM KBAIU(DUIMPOBAHHBIX pabdOUYUX, CIyXKalIUX M
CIEIHAJINCTOB CPEAHETO 3B€HA, OCBAaUBAEMOM Npodeccuu UiIK CrielnualbHOCTH.

[IporpaMMa MOXKET HCIIONB30BAThCA JPYTHUMH MPOGECCHOHATBFHBIMU 00pa30BaTEIbHBIMU
OpraHU3aIMsIMHU, PEATU3YIONIMMU 00pa30BaTEIIbHYI0 MPOrPaMMy CpEIHEro o0Imero oOpa3oBaHHsS B
npeznenax ocsoeHus [IIICC3 Ha 6a3e ocHOBHOTO 00111€T0 00pa30BaHMSL.

1.2 Mecto  y4eOHOWi  JUCHMIUIMHBI B  CTPYKTYpe  OCHOBHOM

npo¢eccCHOHATBHOI 00pPa30BaTEIbHOI MPOrPaAMMBI

Pabouas mporpamma peanusyercss B mnpenenax ocBoeHuss OITOIT CIIO na 6a3ze OCHOBHOTO
obmero obpazoBaHus ¢ moxydeHHeM cpemaHero obmero obpaszoBanus (IIIICC3) m msywaercs B
0011e00pa3oBaTeIbHOM IIUKIIE.

JlanHast yaeOHas AUCIMILIAHA BXOJUT B COCTAaB 0a30BBIX JTUCITUILIMH 00IIe00pa3oBaTeIbHOTO
nukia I[MTIICC3.

1.3. Heau u 3apaun y4eOHOIl JUCHUIUVIMHBI — TPeOOBAaHUS K pe3ybTaTaM
0CBOEHHS YUeOHOI TUCIUILINHBI:



enei:

1.
2.

PaGouass mporpamma y4eOHOI AMCUMIIIMHBI OPUEHTUPOBAHA Ha JIOCTHXKEHHUE CIETYIOIINUX

(dhopMUpOBaHHE Y 00YYAIOIINXCS YMEHHS OIEHUBATh 3HAYMMOCTh XHMHUYECKOTO 3HAHUS IS
KaX0r0 4€JIOBEKA,

(dbopMupoBaHre y OOYYarOIIUXCS IEIOCTHOTO MPEACTABICHUS O MHPE U POJIU XUMHH B
CO3JIaHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MUPA; YMEHHS OOBSICHATH OOBEKTHI
U IIPOLIECCHl OKPYXKAIOIIEH [NEHCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOM, KYJIBTYPHOW,
TEXHUYECKOHN CpeJibl, — UCTIOIB3YS JJISl 3TOr0 XUMHUYCCKHIE 3HAHUS;

pa3BuUTHE y OOy4aroImuXcs YMEHHH pa3indarh (PakThl M OICHKH, CPABHHUBATH OLICHOYHBIC
BBIBOJIBI, BHJICTh UX CBSI3b C KPHUTEPUSMH OIICHOK U CBSI3b KPHTEPUEB C OIPEICICHHOU
CHCTEMOM IIEHHOCTEH, POPMYIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TO3HIIUIO;

npuoOpereHue OOy4yarOUMMHCS OIbITa Pa3HOOOpa3HOW JAESITeNbHOCTH, TO3HAHUS U
CaMOMO3HAHUS; KJIIOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE NJISi PA3THUUYHBIX
BUJIOB JICATEIHHOCTH (HABBIKOB PEIICHUS MPOOJIeM, MPUHSTUS PElICHUH, MOMCKa, aHaIu3a U
0o0paboTku  WHPOpPMAIMK, KOMMYHUKATHBHBIX  HAaBBHIKOB, HAaBBIKOB  H3MEPCHHIA,
COTPYJIHHYECTBA, O€30MaCHOT0 OOpaIEHNs C BEIIECTBAMH B IIOBCETHEBHOM KU3HN).

OcBoenne COACPIKAHUA y‘IC6H0ﬁ JUCIHUIUIMHBI «ECTeCTBO3HAHHME: XUMUI o0ecIeYnBaeT

AOCTHIKCHUC CTYACHTAMU CICAYIOIIUX PE3YJIbTAaTOB!:

1.

JIUYHOCMHDBIX .

YyBCTBO I'OPAOCTU U YBAXCHHS K MUCTOPUM U JOCTHKCHMSIM OTEUECTBEHHOW XMMHYECKOU
HAYKW; XUMAYECKH IPaMOTHOE TIOBEJICHHE B PO(PECCHOHATBHOM NEATETLHOCTH U B OBITY IIPH
00palleHny ¢ XMMUYECKHMHU BEIIeCTBAaMM, MaTeprajlaMi U Ipolieccamy;

TOTOBHOCTh K IPOJOJDKCHUIO OOpa30BaHWs WM TOBBINICHHS KBTM(UKAIUA B H30paHHOU
MpOoPECCUOHAIIBHOW  JIEATEIbBHOCTH M OOBEKTHMBHOE OCO3HAHHE PO  XUMHUYECKUX
KOMIICTCHITUH B 3TOM,;

YMCHHE HCIIOJIb30BATH JOCTUKCHUA COBpeMeHHOﬁ XHUMHYCSCKOHN HAayKH U XHUMHUYCCKUX
TEXHOJIOTHI JJIA ITOBBIIICHUA COOCTBEHHOTO HWHTCJUICKTYAJIbHOT'O PAa3BUTUA B Bbl6paHHOﬁ
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH,

mem anpedmemublx:

WCIOJIb30BAHUE  PA3JIMYHBIX BHUJAOB IO3HABATEIBHOM  JEATEIIBHOCTM M  OCHOBHBIX
WHTEJUICKTYAJIbHBIX Omeparuil (MMOCTaHOBKU 3a/a4yH, (POpMyIUpOBaHUS THUIOTE3, aHAIN3A U
CUHTE3a, CpaBHEHHs, 000OIIEHUS, CUCTEMATH3aIlMH, BBISBICHHS MPUUYUHHO-CIEICTBEHHBIX
CBs3EH, MOUCKA aHAJIOTOB, (POPMYIUPOBAHUS BHIBOJIOB) JUIsl PEIICHHS MTOCTaBICHHON 3a/1a4H,
MPUMEHEHHE OCHOBHBIX METOJOB TO3HaHMs (HAOMIOJEHMS, HAyYHOTO SKCIEPUMEHTA) IS
M3Y4YEHUs PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOIMMOCTh CTAIIKUBATHCS B MPOPECCHOHATBHON cdepe;

HCTOJIb30BAHUE PA3IMYHBIX UICTOUHUKOB JJIS OTY4YEHUSI XMMUYECKOH HHPOpPMALIUU, YMEHHE
OLICHUTh €€ JOCTOBEPHOCTb JJISi JIOCTH)KEHHUS XOPOILIUX PE3yJbTaTOB B MPOPECCHOHATbHON

cdepe;

npeoOMemHubIX:

c(OPMHPOBAHHOCTH MPEACTABICHUIN O MECTE XUMHUH B COBPEMEHHOM HayyHOU KapTUHE MUPA;
MMOHMMAaHUE PO XMMHU B (OPMHUPOBAHHUU KPYrozopa M (PyHKIHMOHAIBHOM TPaMOTHOCTHU
YeJIOBEKA I PELICHUS IPAKTUYECKUX 3a/1a4;

BJIaICHUEC OCHOBOIIOJaratOmmyMu XUMHUYCCKUMHU TOHATUAMH, TCOPUAMH, 3aKOHAMHU U
3aKOHOMCPHOCTIAMU,; YBEPCHHOC ITOJIb30BAHUC XUMHYECKOMN TCpMHHOHOFI/Ieﬁ u CHMBOJ’IHKOﬁ;

BJIaACHUEC OCHOBHBIMM MCTOJAMH HAY4YHOI'O II03HAHHWsA, MCIIOJIB3YCMbBIMH B XHMUMU!:
Ha6J'IIO,Z[CHI/ICM, OIMMMCAHUCM, HU3SMCPCHUCM, OKCICPUMCHTOM; YMCHUC O6pa6aTLIBaTB,
OOBACHATH PE3YIBbTATHI IPOBCACHHBIX OIBITOB U JACJIaTh BBIBOAbI; TOTOBHOCTH U CITOCOOHOCTH
MNPUMCHATH MCTOJBI ITO3HAHUS NIPU PCIICHUU ITPAKTHUYCCKUX 3a/1a4,

CCbOpMI/IpOBaHHOCTI) YMCHUA JaBaTb KOJIMYECTBCHHBLIC OLICHKU W IMPOU3BOAWUTL PACYETHI I10
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XUMHAYECKUM (hOpMYJIaM U YPaBHEHUSIM;

BJIaICHUC IMTPpaBHUJIaMH TCXHUKU 0e30macHOCTH IIPpU UCITOJIB30BAHUHU XUMHUYCCKUX BCIICCTB;

c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TO3WIIMK TIO OTHONIEHUIO K XMMHYECKOW WH(MOpMaIuH,
MOJIY9aeMOU U3 Pa3HBIX UCTOYHUKOB.




1.4. PekoMenayeMoe KOJIMYECTBO YaCOB HA OCBOEeHHE pPadoyeil mMporpaMmbl
yueOHO TUCIUILINHBI:

10 CIIELUAIBHOCTH [ 39.02.02 | | Coumannnas padora

BCEr0 4acoB B TOM YHCJIE
MaKCHMaJIbHOW yueOHOU HArpy3Ku oOydarouerocs 4acoB, B TOM YHCIIE

00s13aTeNbHON ayAUTOPHON y4eOHOH HArpy3Ku 00y4aroIIerocs 4acoB,

CaMOCTOSTEILHOM pa6OTBI o6yqalomeroc;1 YJacoB,



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI H BU/IBI Y4eOHOH padoThl

Ne Bup yuyeoHoii padoTbi Odnem
4acoB
1 MakcumaiibHast ydeOHast Harpyska (Bcero) 61
2 OO0s3aTenbHas ayIMTOpHAs yueOHas Harpy3ka (BCero) 39
B TOM YHCIIE:
2.1 CEeMHHAPHI 25
2.2 JIEKIIUA 14
3 \ CamocTosTenpHas pabora o0ydaromierocs (BCero) 22
B TOM YHCIIE:
3.1 MOATOTOBKA MH()OPMAIIMOHHOTO COOOIICHHUS, CO3/TaHUE TTPE3CHTAIIA 11
3.2 COCTaBJICHHE U PElICHUE CUTYAI[MOHHBIX 3aJ]1a4 3
3.3 COCTABJICHUE TECTOBBIX 3a/IaHUI M ATAJIOHOB OTBETOB K HUM 4
3.4 COCTaBJIEHHE CBOJIHOM (0000IIatoNIeii) TabIUIIbI 10 TEME 4
HToroBeiii KOHTPOIIb B hopme nuddepeHIInpoBaHHOTO 3a4eTa
Hroro 61




2.2. IlpumMepHBIH TEMATHYECKUI IVIAH U COAEePKAHUE Y4eOHOM M CIUTIIUHBI

OV ]IB10.2 EcTecTtBo3Hanue: Xumus

HaumenoBanmue JAUCIHUIIJITUHBI

HaumenoBanue pa3xejioB 1 TEM

Homep pa3nesioB u O6bem Yposenb
Tem Conep:kanue y4eOHOI0 MaTepHaJia; CEMUHAPCKUE qacon OCBOCHHS
3aHATHS; CAMOCTOSITeIbHAsI padoTa 00y4yalomuxcst
1 2 3 4
Pazpea 1. Oo0mas 1 Heopranmvyeckasi XUMHs
Tema 1.1. OCHOBHBIE IOHSTHUS U 3aKOHbI
Jlexun 1
Conepxanue yueOHOro MaTepuana
1 BemectBo. AToM. Monekyna. Xumuueckuii anement. Amorponus. [Ipocteie n 1
CJIOXKHBIE BelecTBa. KaueCcTBEHHBIN U KOJMYECTBEHHBIN COCTAB BEIECTB.
Xumuueckue 3Haku 1 popmyiibl. OTHOCHUTENIBHBIE aTOMHAsI U MOJIEKYJIIpHAs
Maccel. KonngecTBo BeniecTna.
2 CrexuomeTpusi. 3aKOH COXpaHEHHs MacChl BEIIECTB. 3aKOH MOCTOSHCTBA 2
COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpbI. 3aKOH ABOTaJipo U CIEACTBUS U3
HETO.
3 Pacuernble 3aaun Ha HaXOXKJ€HHE OTHOCUTEIHLHON MOJIEKYIIPHON Macchl, 3
olpesiesIeHHe MAacCOBOM JI0JIM XUMUYECKHUX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.
Cemunapckue padotsl | - CtexuoMeTpus. 3aKOH COXpaHEHHS MacChl BENIECTB. 3aKOH 2
MTOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHON CTPYKTYPBI.
- PacueTHsble 3a7a4 Ha HAX0XKACHUE OTHOCUTEIBHON
MOJIEKYJIIPHOM MAaccChl, ONPEAEIEHUE MacCOBOM OIU
XUMHYECKHX 3JEMEHTOB B CI0KHOM BEIIECTBE.
KonTtponbHbie paboTh
CamocTosTenbHas
paboTa CTy/IEeHTOB
Tema 1.2. Ilepnognueckuii 3akoH u Ilepronnyeckas cucrema
xuMuueckux anemenToB .M. Menaeneesa u cTpoeHue aToMa
Jlexun 2
Conepxanue yueOHOro Marepuana
1 Otkpeitue [I.1. MenneneeBbiM [lepuoanueckoro 3akona. [lepuoanueckuii 1
3akoH B hopmyimposke J[. 1. Menaeneesa. [lepuonnueckas Tadmuia
XHUMHYECKHX JIEMEHTOB — rpaduiyeckoe 0ToOpaKeHHe MepHOANIECKOTO
3akoHa. CTPyKTypa MepHoIHYeCKOi TaOIHIIbL: MEPHO/bI (Mable U OOJbIIHE),
rpynnsl (rnaBHas 1 nobounas). CoBpemennas Gpopmynuposka [lepuoauyeckoro
3akoHa. 3HauyeHue llepuonuueckoro 3akoHa u [leproanyeckoil cucTeMbl
XUMHUYECKUX 31eMeHTOB /[.J1. MenneneeBa 1uist pa3BUTHS HAyKW U TOHUMAHUS
XUMHYECKOM KapTHUHBI MHpa.
2 ATtoMm — crioxHas yactuna. Aapo (IpOTOHbI M HEWTPOHBI) U AJIEKTPOHHAS 2
obonouka. M3orombl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB
MaJIbIX epro0B. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0UYEK aTOMOB
AJIEMEHTOB OOJIBIINX TEPHOI0B (IEPEeXOJHbIX 1eMeHTOB). [ToHsTHE 00
opOuTansx. s-, p- u d-opoutanu. DIeKTPOHHbIC KOHPUTYpAIIUU aTOMOB
XUMHUYECKHX JIEMEHTOB.
Cemunapckue padoTh
KonTtposbHbie paboTh
CamocTosTenbHas - [loaroroBka nHGOPMALIMOHHOTO COOOIIECHUS 110 TEME: 3
pabota cTy/IeHTOB «llepuoouueckomy 3axony 6yoywee ne 2po3um
paspyuienuem.
Tema 1.3. CrpoeHue BeniecTra
Jexuun 2
Conepxanne y4eOHOro MaTepuana
1 | WNonnasg xummueckas cBsizb. KaTnoHsl, nx 00pa3oBaHHe U3 aTOMOB B PE3yJIbTaTe 2
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Mporecca OKUCIeHNs. AHHOHBI, IX 00pa30BaHUE M3 aTOMOB B PE3yJIbTaTe
rpoiiecca BOcCTaHOBICHU. VIOHHAs CBSI3b KaK CBSI3b MEXKY KATUOHAMU U
AHMOHAMHU 32 CUET 3JIEKTPOCTaTHIEeCKOro nmpuTshkerus. Kinaccuduxanust noHOB!
10 COCTaBY, 3HAKY 3apsja, HAIMINIO THAPATHON o0onouku. MoHHbIE
KpucTajuimueckue pemerku. CBONCTBA BEUIECTB C HOHHBIM THUIIOM
KPUCTAJUIMYECKON PEIIETKH.

KoBasrleHTHass XUMUYECKas CBsI3b. MeXaHN3M 00pa30BaHMs KOBAJICHTHON CBS3U
(0OMEHHBIHM 1 TOHOPHO-AKIIENITOPHEIH). DIEKTPOOTPUIIATEIEHOCTb.
KoBanentHeie noisipHasi 1 HemosipHas CBsi3u. KpaTHOCTh KOBaJIGHTHOM CBSI3U.
MonekynsapHbIe ¥ aTOMHBIE KpUCTAIITHYecKre perneTki. CBONWCTBA BEIIECTB C
MOJIEKYJSIDHBIMA ¥ aTOMHBIMHU KPHCTAJUTHIECKUMH PEIIeTKaMH.

Mertanueckas KpUCTaUInYecKas pelieTka U MeTalInyeckKas XuMHUIecKast
CBs13b. DU3NYECKHE CBOMCTBA METAIIIOB. ATpEeraTHbIE COCTOSIHUS BEIICCTB:
Treproe, KuIKoe U ra3000pa3HOe COCTOSIHUS BelecTB. [lepexo BelecTra U3
OJTHOTO arperaTHOro COCTOSIHUS B ipyroe. BomoposHas cBsi3b.

[TonsiTue o cMecu BemecTB. ['oMoreHHbie U rereporeHHbie cMecu. CocTan
cMeceil: 00beMHas 1 MacCoBast JJOJM KOMIIOHEHTOB CMECH, MacCOBasi JIOJIs
npumeceii. [lonsitre o nucriepcHoM cucteme. JucnepcHas (asza u qucrepcu-
OHHas cpeJa. K.HaCCI/I(I)I/IKaHI/I;I nucnepcHbix cucteM. [IoHITHE O KOJUTOMIHBIX
CHUCTEMaX.

CemuHapckue paboTel | - oHHAs XUMIYecKas CBS3b.

- KoBajeHTHas XUMUYECKasl CBSI3b.

KonTtponbHsie paboTh

CamocTosTenbHas - CocTaBlieHHE U pellIeHne CUTYallUOHHBIX 3a/1ad.
paboTa CTy/IEeHTOB

Tema 1.4. Boga. PacTBopbl. DnekTponuTHiecKas JUCCONUaNus
Jlexkun

Cojneprkanue yueOHOTO MaTepuaia

1

Bopa kak pactBopureins. PacTBopumocts BemecTB. HachlleHHbIe,
HEHACHILICHHBIE, IEPECHIIEHHBIEC PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, XKUJAKOCTEH U TBEP/IBIX BEIIECTB OT Pa3IMYHbIX (hakTOpoB. MaccoBas
JI0J1s1 PACTBOPEHHOT'O BEIIECTBA.

OJIEKTPOJIUTHI U HEJEKTPOIUTHL. DIEKTPOIUTUYECKAS JUCCOLMALIMSL.
MexaHu3Mbl 3IEKTPOIUTUUECKON TUCCOLUAIINU JIJIS BEMIECTB C Pa3IMYHbIMU
TUIIAMU XUMHUYECKOM CBA3U. | MIpaTupOBaHHbIE U HETHUIPATUPOBAHHbBIE HOHBI.

Crenenn 3H6KTp0J’IHTH‘ICCKOﬁ JAUCCOIMAIIN. CunbHbIe U clta0ble QJICKTPOJIUTHI.
OCHOBHBIE TIOJIOKCHUS TEOpUH SHGKTPOHHTHHGCKOﬁ JUCCOMaIu. KI/ICJ'IOTBI,
OCHOBAHU 1 COJIN KaK 3JICKTPOJIUTEL.

CemuHapckue paboThl | - DJIEKTPOIUTHI U HEIIEKTPOIUTHI. DIECKTPOIUTHICCKAS

JICCOITHAITHS.
- CreneHp 3MeKTPOIUTHYECKOM Auccouuannu. CUIbHbIE U
ci1a0ble AJIEKTPOIIUTHI.

KonTtposbHbie paboTh

CamocrosTenbHas
paboTa CTy/IeHTOB

Tema 1.5. Krnaccudukaiiysi HeOpraHM4eCKUX COSTUHEHHI U MX CBOWCTBA

Jlexun

CojneprkaHne yueOHOro MaTepraia

1

KucaoTs! Kak OJICKTPOJIUTHI, UX KJ'IaCCI/I(i)I/IKaHI/IS[ 110 pa3JINYHbIM ITPpU3HAKAM.
XHUMHAYECKUE CBOMCTBA KMCIIOT B CBETE TEOPUH DIIEKTPOIUTUIECKON
nucconnanyy. OcoOEHHOCTH B3aMMOACHCTBHS KOHLIEHTPUPOBAaHHON CEPHO 1
A30THOM KUCIIOT ¢ MeTayutaMi. OCHOBHBIE CIOCOOBI MOTyYeHUs] KUCIIOTHI.

OcHoOBaHHUA KaKk QJICKTPOJIUTHI, UX KHaCCI/I(bI/IKaHI/ISI 110 pa3JIMYHbIM ITPU3HAKAM.
X¥UMHUYECKUE CBOHCTBA OCHOBAHUH B CBETE TEOPHH DJIEKTPOIUTHISCKOM
muccoruanyn. PaznoxeHre HepacTBOPUMBIX B BOJie OCHOBaHUH. OCHOBHBIC
CIIOCOOBI MOTYYEHUS! OCHOBAHUH.

Comm kak 271eKTpoauThl. Colny cpeHue, KUCIIBIE M OCHOBHBIC. X IMIUYECKHE
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CBOMCTBA COJICH B CBETE TEOPUH DIICKTPOITUTHISCKON Auccomuanun. CriocoObl
noJIyueHus cone. I'maponus comneil.

Couneobpasyroiye u HecolieoOpa3yromue okcuabl. OCHOBHBIC, aM(OTEPHBIC H
KHCIIOTHBIE OKCH/IBI. 3aBUCHMOCTH XapaKTepa OKCHIa OT CTEIIEHH OKHUCIICHUS
00pa3ymoIiero ero Meraia. XMMUYeCKHE CBOMCTBA OKCHIOB. [lonyueHune
OKCHJIOB.

CemuHapckue padoTel | - KHCIOTHI Kak 3JEKTPOIUTEI, X KIaCCU(PUKAIINS 1O

Pa3INYHBIM MPU3HAKAM.
- OCcHOBaHHUS KaK 3JICKTPOJIUTHI, UX KJacCH(DHUKAIIUS 1O
pa3IMYHBIM MTPU3HAKAM.

- Comu kak armeKTposuThl. Coli CpeIHre, KUCIbIC U
OCHOBHBIC.

- Coneo0Opa3zyronue 1 Hecoeo0pa3youre OKCHIBI.

KonTtponbHBIe paboTHI

CamocTosTenpHas - [TogroroBka HHMOPMAITMOHHOT'O COOOIICHHS:
pabota cTyaeHTOB «Mecmopooicoenus u ucnonb308anue 6 Xo3salcmee conel

yeonvHou Kuciomul Ha meppumopuu PK».
- CocTaBlieHNE TECTOBBIX 33/IaHUI M STAIIOHOB OTBETOB K HHIM.

Tema 1.6. XHUMHUYECKHE PeaKIiu

Jlexun

Conepxanue yueOHOro MaTepuana

1

Knaccudukanms XuMUUeCKUX peakiuii. Peakiinu coeTMHeHus, pa3ioKeHus,
3amenieHus, ooMeHa. Karanntuueckue peakiuun. OOpaTumble 1 HeoOpaTuMbie
peaknuu. ['OMOreHHBIE ¥ TETEPOTreHHBIE PEAKIINU. DK30TEPMUYECKHE U
SHIOTEPMUYECKUE peakuy. TermmoBoi 3pHeKT XUMUIECKUX PEaKIInil.
TepMoxumMuueckue ypaBHEHHsI.

OKHCIIUTEIBbHO-BOCCTAHOBUTENbHBIE peakui. CTENEHb OKUCICHHUS.
OxucianTeb ¥ BOCCTaHOBJICHHE. BOoCcCTaHOBHUTEE M OKUCIIEHHE. MeTox
AJNIEKTPOHHOTO OalaHca i COCTABJICHUS YPAaBHEHHI OKUCIUTEIILHO-
BOCCTAHOBUTENBHBIX PEAKLMI.

[TonsiTHE O CKOPOCTH XUMUYECKUX PEAKIU. 3aBUCUMOCTb CKOPOCTH
XMMUYECKUX PEAKLUI OT Pa3NuyuHbIX (PAKTOPOB: MPUPOIBI PEarHPYIOLINX
BCIICCTB, UX KOHICHTPAlUKU, TEMIICPATYPhI, IOBECPXHOCTU COIIPUKOCHOBECHUA U
WCTOJB30BaHMs KaTanu3aTopoB. OOpaTuMble 1 HEOOpAaTUMBIE PEAKIIUH.
XUMHYECKOE paBHOBECHE U CIIOCOOBI €ro CMEIEHHSL.

CemunHapckue paboTel | - OKHCIUTENHHO-BOCCTAHOBUTEIBHEIE PEaKITHH.

KonTtposbHbie paboTh

CamocrosiTenpHast
pa0oTa CTyIeHTOB

Tema 1.7. MeTayuiel 1 HEMETAJUIBI

Jlexun

Copnepxanue yueOHOro Matepuana

1

Mertaimisl. Oco6EHHOCTH CTPOSHHS aTOMOB M KpHUCTAIIOB. Du3ndeckue
cBolicTBa MeTasuoB. Kitaccudukanusi MeTauioB 10 pa3InYHbIM IPU3HAKAM.
XHMHYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMUYECKUN PSIT HAPSKEHUH
MeTauioB. Metamnorepmust. O0mue criocoOsl nonyyeHns Mmetaios. [lonsTue o
MeTanypruu. [lupomeramnyprus, THAPOMETAIUTYPTHUS U SIEKTPOMETAILUTYPrHsl.
CrutaBbl YepHBIE U IIBETHBIE.

Hemetamnel. OcoGeHHOCTH CTPOCHUS aTOMOB. Hemeramisr — OPOCTHIC BCUICCTBA.
3aBUCHMOCTb CBOMCTB I'aJIOT€HOB OT MX IOJIO)KEHHUS B HCpHO}IquCKOﬁ CHCTEME.
OKHCIUTEIbHBIE U BOCCTAHOBHUTEILHBIE CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH
OT UX IOJIOKCHHUA B PAAY IJICKTPOOTPUIATCIIBHOCTH.

Cemunapckue padoTh

KonTtposbHbie padoThI

CamocrosiTenpHast - [loaroroBka nHGOPMALIMOHHOTO COOOIIEHUS, CO31aHHE
paboTa CTyIeHTOB npeseHTauui: «Mecmopoocdenus cepol U eé coeOurHenull Ha
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meppumopuu PKy, «Mecmopooicoenue ghocghopumos 6
baccetine pex Coiconnt, Boimu, na Tumane, Honsapuom Ypane u
Taii-Xoey.

- [ToaroroBka HHMOPMAITMOHHOTO COOOIICHHS, CO3IaHNE
npe3eHTanui: «Mecmopoosicoenus anoMUHUEBbIX Pyo U
nepcneKmussl nPoU3800Cmead ATIOMUHUS HA MEPPUMOPUU

PK».
Paznen 2. Oprannyeckasi XUMHsI
Tema 2.1. OCHOBHBIC MTOHATHSI OPTAaHUYECKON XUMHUH U TCOPUSI CTPOCHUS

OpraHnYCCKUX COCIUHCHUI

Jlexun

Copeprxkanne yueOHOTO MaTepraia

1

[Ipeamet opranuueckoit xumuu. [IpupoHbIe, HCKYCCTBEHHBIC U CHHTETUYECKUE
opranudeckue BemniecTBa. CpaBHEHUE OPraHUUECKUX BEUIECTB C
HEOpraHUm4YecKUMH. BaneHTHOCTh. XUMHYECKOe CTPOSHUE KaK MOPSIO0K
COETMHEHHSI AaTOMOB B MOJIEKYJIBI TTO BaJICHTHOCTH.

Teopus cTpoeHus opranudeckux coequneHuii A. M. bytneposa. OcHOBHBIE
MOJIOKEHUS TEOPUU XUMUYECKOTO CTpOEHHUs. M30Mepus U U30MEPHI.
Xumudeckne (HOpMYITbl U MOJIEITH MOJIEKYJI B OPTaHUIECKOW XHMUU.

Knaccudukarus opranuueckux BemiecTB. Kiaccugukariysi BEIecTB 1Mo
CTPOCHHMIO YTJICPOJHOTO CKeJIeTa M HAIMYHMIO (PYHKIIMOHAIBHBIX TPYIIIL.
I'omomoru u romonorus. Havana Homenknatypst IUPAC.

Knaccudukamnms peakiuii B opraHndeckoi xumun. Peakiinu mpucoenHeHns
(ruapupoBaHMs, raJOreHUPOBAHUS, THAPOTATOTCHUPOBAHUS, THIPATALIUH).
Peaxkiuu oTierienus (AeruaprupoBaHus, e APOraIOTeHUPOBAHH,
aeruzapataiuu). Peakuun 3aMenienus. Peakiuun n30MepH3aiyu.

Cemunapckue padotsl | - Knmaccudukarms opraHn9eckux BemIecTB.

- Knnaccuduxkanus peakiuii B OpraHMuecKON XUMUH.,

KonTtponbHbie paboTh

CaMocTosTenpHas - [lonroroBka MHPOPMAITMOHHOTO COOOIICHMS
paboTa CTyIEHTOB «DKoN0cUYeCcKas cumyayust 8 patioHax 00owiuu Heghmiu,
yens, 2aza na meppumopuu PK».
Tema 2.2. YrineBo10po/ibl M UX NPUPOAHBIE HCTOUHUKU
Jlexun

Conepxanue yueOHOro Matepuana

1

AJKaHBI: TOMOJIOTHYECKUH psAll, U30MEPHSI © HOMEHKJIATypa aJIKaHOB.
XuMHUYeCcKre CBOWCTBA aIKaHOB (MeTaHa, 9TaHa): TOpEeHue, 3aMeIlleHuE,
pasiiokeHue, neruapuposanue. [lpumMeHeHne alkaHOB Ha OCHOBE CBOMCTB.

AnkeHbl. DTHIICH, €ro Moiy4YeHne (IeruIpupoBaHUeM JTaHa,
JETIOTMMEPHU3AIIMei MOMUATHIIEHA). | OMOJIOTHUYECKHIA PsiJl, H30MEpHH,
HOMEHKJIaTypa aJIKEeHOB. XMMUYECKUE CBOMCTBA 3TUJIEHA. TOPEHHUE,
KaueCTBEHHbIE peakiuy (0OeciBeurBaHne OPOMHOM BOJIBI U PaCTBOPA
NepMaHraHaTta Kalius), TUapaTaius, nonuMepusaius. [[piMeHeHne dTuiieHa Ha
OCHOBE CBOWCTB. [IoHATHE O JUEHAX KaK YIIeBOAOPOJAX C AByMS JABOMHBIMU
cBsi3simu. ComnpsikeHHbBIE TUeHbl. XUMUYecKue cBoiicTBa OyraaueHa-1,3 n
H30IMpeHa: o0eclBeYrBaHNEe OPOMHON BOJBI M MOJMMEPU3ALUs B KAyUyKH.
HatypanbHblil 1 cHHTETHYECKHE KaydyKu. Pe3una.

AnkuHBI. ATleTHIIeH. X UMUYECKHUE CBOMCTBA alleTUIICHA: TOPEHNE,
oOecrBeurBaHre OPOMHO BOIBI, PUCOSAMHEHUH XJIOPOBOIOPOAA U
ruapartauus. [I[pumeHeHue aleTuieHa Ha OCHOBE CBOIMCTB. MexkinaccoBas
M30MEpHS C ATKATNCHAMH.

Apensl. ben3on. XuMudeckre CBOHCTBA OEH30J1a: TOPEHUE, PEAKITHH 3aMEITICHIS
(ranorenupoBanue, HUTpoBaHKE). [IpMeHeHe OeH301a Ha OCHOBE CBOMCTB.
[IpuponHbIe HCTOYHUKY YIIIEBONOPOAOB. [Ipupoanblil ra3: coctaB, NpUMEHEHHE
B kauectBe TorumBa. Hedts. CocraB u nepepadorka Hedru. [leperonka nedrw.
HedrenpoayKThl.

CCMI/IHapCKI/Ie pa6OTBI | - AJIKaHBI. TOMOJIOTHYECKUH pAA, HOMCHKJIATYpA, CBOfICTBa,

12




MOJTyYeHNe U IPUMEHEHHeE.
- ANTKEHBI: TOMOJIOTHYECKUH psJl, HOMCHKJIATypa, CBOUCTBA,
MoJTydeHNe U IPUMEHEHHeE.

- AJIKUHBI: TOMOJIOTHYECKHH Psiji, HOMEHKIIATypa, CBOMCTBA,
MOJIyYCHHE U IPUMEHEHHUE.

- ApeHbl: OCH30JI: CBOICTBA, IOJYYCHHE U IPUMEHCHHE.

KontponbHbIe pabOTHI

CamMocTosTenbpHas
paboTa CTyIeHTOB

Tema 2.3. Kucnoponcoaepxaiine opraHu4ecKue COeIMHEHUS

Jlexun

Cojneprkanue yueOHOro MaTepuaia

1

Cruprel. [Tonydenue 3TaHosa OPOXKEHUEM TIIFOKO3bBI M THIpaTalueli 3TUIICHA.
lMunpokcunpHas rpynmna kak GyHKnuoHansHas. [loHsTHE 0 IpeIeTbHBIX
OJHOATOMHBIX CIIUPTax. XUMUUYECKHE CBOMCTBA ATAHOJIA: B3AMMOICHCTBUE C
HaTpUeM, 00pa30BaHUE MPOCTHIX U CIOKHBIX (HUPOB, OKUCICHUE B aJIbJICTH]I.
[IpumeneHue 3TaHoNa HA OCHOBE CBOMCTB. AJIKOT'OJIU3M, €r0 MOCIEICTBUS TS
OpraHu3Ma YeJOBeKa U MpeAaynpexacHue. [ TuuepuH Kak npeacTaBUTeNb
MHOT'O0aTOMHBIX CIUPTOB. KauecTBeHHas peaklys Ha MHOTOaTOMHbBIE CIIUPTHI.
IIpuMmeHeHue rauuepuHa.

®enon: pu3nUecKre U XUMHUECKHE CBOWCTBA. B3anMHOe BiIHsIHHE aTOMOB B
MoJieKyJe (peHoIa: B3auMOACHCTBHIE C THAPOKCHUIOM HATPHSI U a30THOM
kucioroil. [IpumeHnenue GeHosia Ha OCHOBE CBOMCTB.

Anbaerunbl. AjbIeruHas rpymmna Kak (yHKIHOHaIbHasA. DopMasbaerua u ero
CBOMCTBA: OKUCJICHUE B COOTBETCTBYIOUIYIO KUCIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIUU criupT. [lonydeHue anpaeruioB OKUCICHUEM
COOTBETCTBYIOIIMX CUPTOB. [IprMeHeHne GopmManbaeriuia Ha OCHOBE €ro
CBOMCTB.

[lonsTe o kapOOHOBBIX KHcIOTaX. KapOokcunbHas rpymmna Kak
¢dyHkunoHanpHas. ['oMonornueckuit psi mpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. [lonmyueHrne kapOOHOBBIX KUCIIOT OKHCICHUEM
aNBJIETU/I0B. XUMHUYECKHE CBOMCTBA YKCYCHOW KHUCIOTHI: OOIIIe CBOICTBA C
MUHEpaIbHBIMHU KHCIOTaMH U peakuus srepudukannu. [Ipumenenue ykcycHon
KHCIIOTHI Ha OCHOBE CBOMCTB. BrICIINe )XMpHBIE KUCIOTH Ha IPUMeEpe
NaJbMUTHHOBOM M CTEaPUHOBOM.

Croxubie 3gupsl 1 xupbl. [lomydeHne cnoxHbIX 3pUpoB peakuen
stepudurannu. CroxHble 3QUPHI B IPUPOJE, UX 3HaueHue. [Ipumenenne
CIIOKHBIX 3(UPOB HA OCHOBE CBOMCTB. JKUPHI KaK CIOKHBIE 3QUPEI.
Knaccudukanus xupoB. XuMHUUECKUE CBOMCTBA KUPOB: THAPOIU3 U
THJIPUPOBAHME KUAKHUX KUPOoB. [IpuMeHeHue UpoB Ha OCHOBE CBOMCTB. Mblia.

VYraeBompl, uX KiIacCUpHUKAINA: MOHOCaxapuabl (TIr0Ko03a, GpyKTOo3a),
Jucaxapuibl (caxaposa) u mojrcaxapusl (Kpaxmai U neiunoio3a). [moko3a —
BEIIECTBO C IBOMCTBEHHOU (DYHKITMEH — aibIerHI0CIAPT. X UMHUIECKHE
CBOWCTBA TIIFOKO3bI. OKHCIICHHE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBIICHUE B
copourt, cnupToBoe Opoxenue. [IpuMeHeHHe IIF0OKO3bI HA OCHOBE CBOMCTB.
3HaueHue YIIeBOIOB B JKUBOM MIPUPOJIE U KU3HU desioBeka. [lonsTue o
peakIusIX MOIWKOHACHCAIINY U THPOJIN3a Ha IPUMEPe B3aMMOIPEBPAICHHUH:
[JIIOKO03a <> MOJIMCaxapH/I.

Cemunapckue padotel | - CiupThl: Kiiaccu(uKalys, CBOMCTBA, MOTyYCHUE U

MIPUMEHEHHUE.

- @enon: pu3MUecKre  XuMHYecKre cBorcTBa. [lomyueHue u
MIPUMEHEHHE.

- AnbIeTH/IbI: TOMOJIOTHUECKUH psifl, HOMEHKJIATypa,
CBOICTBA, OIy4YEHHE U IPUMEHEHHE.

- KapOoHOBBIE KHCIOTBI: TOMOJIOTHYECKHUI DI,
HOMEHKJIaTypa, CBOMCTBA, OJIy4YeHHE U TPUMEHEHHE.

- CriokHbIe 3()UPBI U )KUPBL: CBOMCTBA, MOJTYUYEHHE U
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MIPUMEHEHHE.

KonTtposbnbie paboTh

CamocrosTenpHas - CocraBiieHre CBOIHOM (0000IIaroIIei ) TaOIHUIIBI IO TEME:
paboTa cTy/IeHTOB «Yenesoowl: knaccuguxayus, ceoticmea, YyHKuuuy.

Tema 2.4. A3zoTtcogepkanue opraundeckue coeaunenus. [loammepsl

Jlexkun

Copeprxanne yueOHOTO MaTeprana

1

[TonsTne 06 amuHax. AnndaTnaecKue aMUHBI, HX KJIaCCU(PHUKAIHS H
HOMEHKJIaTypa. AHWIMH KaK OpraHiudeckoe ocHoBaHue. [loyuenue anuaHa u3
HUTpoOeH301a. [[puMeHeHe aHnIMHA Ha OCHOBE CBOMCTB.

AMUWHOKHCIIOTHI KaK aM(poTepHbIe MU yHKIIOHAIBHBIE OpPTraHMIECKHe
COETMHEHUSI. X UMUUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJACHCTBHE C
[IeJ0YaMH, KUCIOTaMHU U APYT ¢ APYroM (peakiius MOTUKOHICHCAIUH).
[Tentuanas cBA3b ¥ noauNenTUAbL. [IpuMeHeHre aMUHOKUCTIOT Ha OCHOBE
cBoiicTB. llepBruHas, Bropu4Has, TPETUIHAS CTPYKTYPHI OEITKOB. XUMUYIECKHIE
CBOWCTBa OCIIKOB. TOPEHUE, ICHATYPAIIUs, TUAPOJIU3, IIBETHBIC PEAKIUH.
Buonornueckue GyHKINU OEIKOB.

[Tonmumepsl. benku u nomucaxapuasl Kak OHOToMuMepkl. [lmacTMaccsl.
[Tomyuenue momMMepoB peakIfel MOITUMepU3allii 1 MTOJINKOHICHCAITUH.
TCpMOHHaCTHqHBIG 1 TCPMOPCAKTHUBHBIC ITJIaCTMACCHI. HPGI[CTEIBI/ITCJII/I
actMacc. BonokHa, ux knaccudukanus. [lomyduenue BosnokoH. OTaebHbIC
MIPEICTaBUTENIN XUMHUYECKIX BOJIOKOH.

4

[IpomexyTounas arrectanms B hopme audpepeHIImpOBaHHOTO 3a9eTa

Cemunapckue padoTsl | - [lonsiTe 060 aMuHax. AHWIMH: CBOWCTBA, TIOITy4eHHE,

NpUMEHEHHE.

- [lonumeps!. benku 1 nonucaxapuapl Kak GMONOIMMEDSI.
IInacTmaccsl.

- IuddepeHnmpoBaHHbIi 3a4eT.

KonTponbHbIE paboTHI

CamocrosTenpHas - CocraBiieHre cBOIHOM (00001IaromIeii) TabIUITEI 110 TEME:
pabota cTyAeHTOB «llonumepwl: kiaccuguxayus, ceoticmaa, QyHxyuu,

npumeHerue .

Bcero

61
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3. YCJIOBUA PEAJIU3AIIUU YYEBHOM JUCILUILIUHBI

3.1. TpeGoBaHUsI K MUHUMAJIBLHOMY
MAaTepPHAJBbHO-TEeXHUYECKOMY O0ecrneyeHuro

Peanu3anus paboueit mporpaMmbl yueOHOW AUCIUILTHHBI IPEIONIAaraeT HATHINe

4.1.1 yueOHoro kabunera 316
KaOMHET XUMUHU
4.1.2 HaﬁopaTOpI/II/I nH(OPMATUKH U UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH,
4.1.3 3ana ouobmorexa;
YUTAJIbHBIN 3411 C BBIXOAOM B CC€ThH I/IHTepHeT.
3.2 O6opynoBaHue y4eOHOro KabuHeTa U padoYUX MeCT KabuHeTa
HanmenoBanusi 00beKTOB M CPeICTB MATEPHATIbHO-TEXHUYECKOT0
Ne Ipumeyanus
o0ecneyeHus
Oo0opynoBanue yueOHOro kabnnera
1 | PaGoumne MecTa o KOJMYECTBY O0yUaroNuxcs — He MeHee 25 +
2 | PabGouee mecTo mperogaBaTes +
3 | Jlocka nis mena +
4 | PaznBukHas 1EMOHCTpPAIIMOHHAS CUCTEMA
IleyaTHble MOCOOUS
5 | Temarudeckue TaOIULIBI +
6 | [oprpers n
TexHuveckue cpeacTsa 00y4eHust
HanmeHnoBanusi 00b€eKTOB M CPeJACTB MATEPHATbHO-TEXHUYECKOTO
Ne IIpumeyanus
obecnevyeHust
Texunueckue cpencrpa o0yuenus (cpeacrsa UKT)
1 | TeneBu3op c yHUBEpCAIbHOM MOACTABKON
2 | Bugeomaraurodon (Bueornieiep)
3 | Ayauo-tieHTp
4 | MynpTUMeTMHHBIA KOMITBIOTEP
5 | Ckanep c npuCTaBKOH Ui CKAHUPOBAHUSI CIaliI0B
6 | llpunTep nazepHbIid
7 | Hudposas Bugeokamepa
8 | Hudposas dpoToxkamepa
9 | Cnaiin-npoexrop
10 | MyneTuMeana IpoeKTop
11 | Cron must mpoekTopa
12 | DkpaH (Ha MITATUBE UM HABECHOM)




3.3. Ucnosb3yemMble TEXHOJIOTUN 00yUeHUsI

B mensx peanmmzamym AeSTEIFHOCTHOTO M KOMIIETEHTHOCTHOTO TOAXOJa B 0Opa3oBaTeIbHOM
IPOLIECCE HCIIONIB3YIOTCS CIIEAYIOIINE aKTHBHBIC UM MHTEPAKTHUBHBIC (POPMBI MPOBEACHUS 3aHATHMI:
KOMITBIOTEPHBIE CUMYJISLINY, JICJIOBBIE M POJIEBBIC UIPHI, AHATH3 KOHKPETHBIX CUTYalUH, KEHC METO,
IICUXOJIOTUYECKHE U MHBIE TPEHUHTH, KPYIJIBIA CTOJ (TPYMIIOBBIE TUCKYCCHH U Ae0aThl), MpodIeMHOe
o0y4yeHHe, MO3rOBOM IITypM WM OpEHHCTOPMHUHI, WHTEIUIEKT-KAPThl, WHTEPHET-IKCKYPCHH
(HTepakTUBHAS JKCKYpCHs), SKCKYPCHOHHBIM MPAaKTHKyM, MacTep-Kjacc, 3HAKOBO-KOHTEKCTHOE
o0y4yeHne, IpOeKTHOE 00yUYeHHE, OJMMITHA/A, TA00PAaTOPHBIE OIBITHI, KOH(EPEHIHS, TUCTAHINOHHOE
o0yuyeHue, paboTa B MaJIbIX IPyIIaxX, COMUAIBHBIC POEKTHI (BHEAYAUTOPHBIE (DOPMBI - COPECBHOBAHHS,
(GWIbMBI, CIEKTaKIM, BBICTABKM W JIp.), HWHTEPAKTUBHBIC JEKUUU (NPUMEHEHHUEM BHICO- U
ayJIroMaTepHaIoB) U Ap.

3.4. UudopmannoHHoe odecneyeHue 00yueHust
Ilepeyenb pekomMeHayeMbIX YueOHBIX M3aaHui, UHTepHeT-pecypcos,
JAOIOJHHUTEJbHOM JIUTePaTypPbl

OcHOBHbBIE MeYATHbIE UCTOYHUKM (2-3 usganus)

Ne BrixoaHble JaHHBbIE IEYATHOI0 U3JaHUS Tox I'pud
H3IaAHUSA
1 Kum A.M. Opranuueckas XUMHUsI 2017
2 XamuroBa A.M. Opranndeckas xumus 11 ctyaeatoB CI10 2016
3 Hpozno A.A. Xumus. Yuebroe nocodue mis CI10 2019
4 Baiitaep B.B. Xumus. Yuyebnoe nocodue mist CI10 2019
5 Ackaposa JI.X. Xumus. Yae6Hoe mocooue st CI1O 2019

OcHoBHbBIE AJICKTPOHHBIC U3IAHUA

BoixoaHble TaHHBbIE J1€KTPOHHOTO
Neo 8 A P Pexum nocryna IIpoBepeno
W3/1aHUs
1 I'a6puensa O.C. u np. Xumus s S —
npodeccHii 1 crienuaTbHoCTe http://www.alleng.ru/d/chem/chem453.htm 201;1
TEXHHYECKOT0 MPOMUIsL r
2
I[OHOJIHI/ITCJ'IBHLIG SJICKTPOHHBbIC U3JAHUA
BbixoaHble TaHHBbIE YJIEKTPOHHOTO
Neo a o P Pexum nocryna IIpoBepeno
H3/1aHUA
1 XuUMUS B MHTEPECAX YCTOMYUBOIO Pa3BUTHSL: ) . . anpeb
wayemi xypran. 2013. Tow 21, Ne 6 http://www.sibran.ru/journals/KhUR/ 2001 ¢

Pecypcbt UaTepHer

Enunoe oxkHoO 1ocTyna k o0pasoBareibHbIM pecypcam. budianoreka

1) http://window.edu.ru/window/library

OnexkTpoHHass  OuOIMOTeKa  yuyeOHO-METOIMYECKOM  juTeparypsl  aias  obmero U

poeCCHOHAIBHOTO 00pa30BaHUsI.
2) http://school-collection.edu.ru/catalog/res/bed06896-8cff-11db-b606-0800200c9a66/?;
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http://window.edu.ru/window/library
http://school-collection.edu.ru/catalog/res/bed06896-8cff-11db-b606-0800200c9a66/

http://school-collection.edu.ru/catalog/res/bb5811c3-aae7-11db-abbd-
0800200c9a66/?interface=pupil&class=51&subject=31 Bo03MO0KHOCTb 3HAKOMCTBA C XMMHYECKUMHU
BEIICCTBAMU.
3) http://school-collection.edu.ru/catalog/pupil/?subject=16 Hust JTMAarHOCTHYECKOTO
TECTUPOBaHUA Ka4€CTBA YCBOCHHU A MaT€puraiia.
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4. KOHTPOJIb 1 OHEHKA
PE3YJBbBTATOB OCBOEHUSA YYEBHOU JUCIHUIIJIMHBI

4.1 baHK cpeACTB AJisl OLEHKH Pe3yJIbTATOB 00y4eHUs
KoHTpons u oOmeHKa pe3ynbTaToB OCBOEHHUS Yy4eOHOW JMCIUIUIMHBI OCYIIECTBIISCTCS

nmpenoaaBarCji€eM B IIPOLHECCE IMPOBEACHHUA IPAKTHYCCKHUX 3aHHTHﬁ, TCCTUPOBAHUA,

a TaKXe

BBITIOJTHEHMS 00YJAOIIUMHUCS WHIUBUIYaTbHBIX 3a/IaHUN, TIPOSKTOB, UCCIICIOBAHUI.
OneHouyHbIE CpEeACTBA COCTABISIOTCS IPENOJIaBaTEIeM CaMOCTOSTENIbHO MpPH €XEr0IHOM
oOHoBNeHNH OaHKa cpeacTB. KomnuecTBO BapuaHTOB 3aBUCUT OT YUCIIA O0YJaIOLIHXCS.

Ne | Pe3syabTarTnl 00y4yeHust

OcHOBHBIE ITOKA3ATEJIH
OLIEHKHM pe3yJibTaTra

DopMBbI U METOIbI
KOHTPOJISI M OLIEHKH
pe3yJibTaToB
00y4eHnst

JInuHOCTHBIE
pe3yJibTaThl

UyBCTBO rOp/IOCTH U YBOXKCHUS K
HUCTOPUHU U TIOCTUKEHUSIM
OTCUYCCTBCHHOM XMMHUICCKOM
HayK{; XUMUYECKH IPaMOTHOE
MOBEJICHHE B TTPO(HECCHOHATLHOM
JEeSITeIbHOCTH U B OBITY IIPU
o0paleHuy ¢ XUMUISCKUMU
BEIIECTBAMH, MaTEepUaIaMH 1
MpoIeccamu;

- IOHMMaHHE POJIM XUMHUH B
€CTECTBO3HAHHHU, €€ CBSI3H C
APYTUMHU €CTCCTBCHHBIMU
HayKaMH, 3HAUCHHUS B KH3HU
COBPEMEHHOT0 O0IIIeCTBa;

- IOHNMAaHHue FJ'IO6aIH)HBIX
po0JIeM, CTOSIIHX MePe]
YeJI0BEYECTBOM: IKOJIOTHIECKHX,
SHEPreTUYECKHUX U CHIPHEBBIX;

- DKOJIOTHYECKH IPaMOTHOE
MOBEJCHUE B OKpYyKaroueil
cpene;

- OIICHKA BJIIMAHHUA XUMHUYCCKOI'O
3arpsi3HEHUSI OKPY>KaroIed cpebl
Ha OPTaHM3M YeJIOBEKA M JIpyTUe
JKHUBBIC OPraHU3MbI;

- be3omacHas paboTa ¢
BEILIECTBAMH B JIA0OPaTOPHUH,
OBITY M Ha ITPOM3BOJICTBE.

DKcIepTHas OLIEHKA
MIPOBEPOYHOMN PabOTHI.

["'OTOBHOCTB K IIPOIOJIKEHUIO
00pa3oBaHMs U MOBBIIIECHUS
KBaJTM(HUKALMK B U30paHHOMN
npo¢eCcCuOHAITBHON
NesITeIbHOCTH U O0OBbEKTUBHOE
OCO3HAHHE POJI XUMHUIECKUX
KOMIIETEHIMH B 3TOM;

- IpUOOpEeTeHNE MPAKTHYECKOTO
OIIBITA JACATECIBHOCTH,
MPEe/IIECTBYIOIIEH
npoecCHoHaIbHOM, B OCHOBE
KOTOPOH JISKUT AaHHBINA Y4eOHBIH
MpeaMeT.

DKCIepTHAs OIEHKA
MPOBEPOYHOI pabOTHL.

YMeHHe UCII0Ib30BaATh
JOCTUKEHHUS] COBPEMEHHOMN
XUMHUYECKON HAyKU U
XUMHUUYECKHUX TEXHOJIOTUHN AJIs
MOBBILLIEHUSI COOCTBEHHOTO
MHTEJJIEKTYAJIbHOTO Pa3BUTHSI B
BbIOpaHHOM MpodeccnoHanbHOM

- UCITOJIb30BaHUE JTOCTUKEHHI
COBPEMEHHON XUMUUYECKOU
HayK{d U XUMHAYECKHUX
TEXHOJIOTH JIJIs1 TOBBILLICHUS
c0oOCTBEHHOTO
HMHTEJUIEKTYaJIbHOTO Pa3BUTHS
B BHIOpaHHOM

Tekyuuii KOHTPOJIb B
¢dopme ycTHOTO onpoca.

JEeATEIbHOCTH; npogeccuoHaTbHON
JESATEIbHOCTH;
MeranpeamerHble
pe3yJbTaThl
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Hcnonk3oBaHue pa3inyHbIX
BUJIOB IIO3HABATEILHON
JEATEIIbBHOCTH U OCHOBHBIX
HMHTEJUICKTYaJIbHBIX OlepaIui
(moCcTaHOBKH 3a/1a4H,
hopMyIupOBaHUS THIIOTE3,
aHaJlM3a U CUHTE3a, CPaBHEHUS,
000011IeHHS, CHCTEMAaTH3allHH,
BBISIBJICHHSI IPUYHHHO-
CIICICTBEHHEIX CBS3€H, IOMCKA
aHaJIoroB, (OPMYITUPOBAHUS
BBIBOJIOB) JUISl PEIIICHHUS
IIOCTaBJICHHOH 3a/1a4H,
MIPUMEHEHHE OCHOBHBIX METOJIOB
Mo3HaHusl (HaOJII0ICHUS,
Hay4HOI'0 SKCIIEPUMEHTA) JIst
W3YYEHHUSI Pa3IUYHBIX CTOPOH
XAMHYECKUX O0OBEKTOB U
MPOIIECCOB, C KOTOPBIMH
BO3HHKAET HEOOXOIMMOCTh
CTaJKUBATHCS B
npodeccuoHaIbHOU cdepe;

- HCIIOJIb30BAHHE PA3THUHBIX
BUJIOB ITO3HABATEILHON
NEATEILHOCTH ¥ OCHOBHBIX
HMHTEJUICKTYaJIbHBIX OTlepaIui
(moCTaHOBKH 3a/1a4H,
(hopmMyIupOBaHUS THIIOTE3,
aHaJlM3a U CUHTE3a, CPAaBHEHUS,
000011IeHHS, CHCTEMAaTH3allHH,
BBISIBJICHHSI IPUYHHHO-
CIICICTBEHHEIX CBS3€H, IOMCKA
aHaJI0roB, (OPMYITUPOBAHUS
BBIBOJIOB) ISl PEIIICHHUS
IMOCTaBJICHHOM 3a/1a4H,
MIPUMEHEHHE OCHOBHBIX
METOJIOB ITO3HAHUS
(HabiroeHMsI, HAYYHOTO
AKCIIEPUMEHTA) JJIsl U3Y4YCHUS
Pa3TUYHBIX CTOPOH
XHMHYECKUX O0OBEKTOB U
MIPOIIECCOB, C KOTOPBIMU
BO3HHUKAET HEOOXOAUMOCTh
CTaJIKUBAThCS B
npodeccuoHabHOU chepe.

Tekymuii KOHTPOJIb B
¢dopme ycTHOTO onpoca.

Hcrnosnp30BaHUE pa3InvHbIX
HUCTOYHHUKOB JJIA IMOJIYYCHUA
XUMHYECKOU HHPOPMALIUH,
YMCHHUE OLICHUTD €€
AOCTOBCPHOCTD AJId JOCTUKCHUA
XOPOLINX PE3yIbTATOB B
npodeccuoHaIbHOU cdepe;

- POBEJICHUE CAMOCTOSTCIILHOTO
TMOMCKa XUMHYIECKOM
WHPOPMALIUH C UCIIOIB30BaAHUEM
Pa3IUYHBIX KCTOYHHUKOB (HAYIHO-
TIOMYJISIPHBIX M3/IaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UutepHera);

- ICTIONIb30BaHNE KOMITHIOTEPHBIX
TEXHOJIOTHH 11 00pabOTKA U
rnepeiayd XuMU4eCKO
“H(OPMAIIUY U €€ TIPEACTABICHHUS
B pa3IMYHBIX PopMax.

DKCIepTHAs OlEHKA
MIPOBEPOYHON PabOTHI.

IIpeameTHbie
pe3yJbTaThl

CdopMupoBaHHOCTH
IIPEICTAaBICHUI O MECTE XUMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
MUpa; IOHUMaHUE POJIM XUMHUU B
(hopMHpOBaHUU Kpyro3opa 1
(YHKIMOHATIBHON TPAMOTHOCTH
YyesioBeKa JJIs pelIeHus
IIPaKTUYECKUX 3a7ay;

- [IOHUMAaHUE TII00AIBHBIX
po0JIeM, CTOSIINX TTePe]T
YeJI0BEYECTBOM: DKOJIOIMUECKHX,
SHEPreTHYECKHX U ChIPhEBBIX;

- O0BSICHEHNE XUMUYECKHUX
SIBICHHH, POUCXOTAIINX B
npUpoIe, ObITY U Ha
MPOU3BO/ICTBE;

- DKOJIOTHYECKH IPAMOTHOE
MOBEJICHUS B OKPYKAOIICH
cpere;

- OLIEHKA BIIMSHHUS XUMUYECKOTO
3arpsA3HEHNST OKPYIKAIOIIEH CPeIBI
Ha OPraHu3M YeJIOBeKa U APYTHe
JKUBBIE OPTaHNU3MBI.

DKkcnepTHast OLeHKa
MPOBEPOYHOH pabOTHL.

BJ'IE[,Z[CHI/IC OCHOBOIIOJIararomuMun
XUMHUYCCKUMHU ITOHATHUAMMU,
TCOPHAMU, 3aKOHAMH U

- ONIEPUPOBAHKE CIICTYIOIIUMHU
XUMHYECKUMH MTOHSATHSIMU:
BEIIIECTBO, XUMHUCCKHH DJIEMEHT,

Tekyniuii KOHTPOJIb B
(bopme ycTHOro ompoca.
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3aKOHOMEPHOCTSAMHU; YBEPEHHOE
II0JIB30BAHNE XUMHUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

aTOM, MOJIEKYJ1a, OTHOCHUTEIIbHBIC
ATOMHAs ¥ MOJICKYJISIpHAsI MacCHhl,
WOH, aJUIOTPOIITHS, U30TOIIHI,
XUMHUYECKas CBSI3b,
ANEKTPOOTPULIATEIILHOCTb,
BaJICHTHOCTb, CTCIICHb
OKHCIICHHUSI, MOJTb, MOJISIPHAS
Macca, MOJISIPHBIN 00beM
ra3000pa3HbIX BEIIECTB,
BEIIeCTBA MOJICKYIISIPHOTO
HEMOJICKYJIIPHOTO CTPOCHUS,
PacTBOPBI, JCKTPOJIUT U
HEDJICKTPOITUT, ICKTPOIH-
TUYECKas TUCCOIHAITHS,
OKHCJIUTENIb U BOCCTAHOBHUTEIb,
OKHCJICHUE W BOCCTAHOBJICHUE,
TeIIOBOH A (PEeKT peaKITu,
CKOPOCTh XUMHUIECKOH peakilny,
KaTajan3, XAMUYEeCKOE PaBHO-
BECHE, YTJIEPOIHBIM CKEIET,
(hyHKIIMOHATBHAS TPYTINA,
HU30MCpUsA, rOMOJIOTUs.

Bragenne 0OCHOBHBIMH METOaMHU
HAYYHOT'O TIO3HAHUS,
UCIIOJIb3yEMbIMU B XUMUH:
HaOJIIOICHUEM, OITMCAHUEM,
HU3MEpPEHUEM, SKCIIEPUMEHTOM;
yMeHHe 00pabaThIBaTh,
OOBSICHATB PE3yJIbTaThI
IMPOBCACHHBIX OIBITOB U ACJIAaTh
BBIBOJIbI; TOTOBHOCTb H
CHOCO6HOCTI> IMPUMCHATH MCTOABI
MO3HAHUS TIPU PEIICHUM
IMPAKTUYCCKHUX 3aa4;

- BJIaJICHUE OCHOBHBIMHU
METOJIaMU HAyIHOTO
MO3HAHUS, HCIIOJIb3YEMbIMH B
XMMHH: HAOJIOIEHUEM,
OIMCaHHEM, H3MECPEHHEM,
AKCIIEPUMEHTOM; YMCHHUE
o0pabaTbIBaTh, OOBSICHATH
PE3YJIbTATHI MPOBEICHHBIX
OTIBITOB | JICNIaTh BBIBOJIBL;
TOTOBHOCTB U CIIOCOOHOCTH
MIPUMEHSITh METO/IbI TIO3HAHUS
TIPH PEIICHUN TPAKTHUSCKUX
3a/a4 B OBITY U Ha
IIPOU3BOJICTBE.

Texynuii KOHTPOJIb B
(hopMe ycTHOTO oTIpoca.

DKcIepTHAas OLECHKA
MIPOBEPOYHOMN PabOTHI.

ChopMupoBaHHOCTb YMEHUS
JaBaTh KOJMYECTBEHHbIE OLIEHKU
Y IPOU3BOJUTH PACUETHI 110
XUMHUYECKUM (hopmynam u
YPaBHEHUSM;

- YCTAHOBKA 3aBUCUMOCTH MEXTY
Ka4eCTBEHHOM M KOJMYECTBEHHOMN
CTOPOHAMHU XUMUYECKHUX
00BEKTOB U IIPOIECCOB. Pemenue
pacYeTHBIX 331349 10 XUMUYECKUM
(hopMyInam 1 ypaBHEHHUSIM.

DKCIepTHAs OIeHKA
PaCUEeTHBIX 3aIaHHH.

Bnanenue npaBuiamMu TEXHUKU
0€30MacHOCTH NPU
UCIOJIb30BAHUU XUMHUECKUX
BEILIECTB;

- Oe3omacHas paborta ¢
BEIIECTBAMHU B J1a00OpaTOPHH,
OBITY U Ha TPOU3BO/ICTBE.

Texyniuii KOHTPOJIb B
(hopMe yCTHOTO OTIpoca.

CdopmupoBaHHOCTH
COOCTBEHHOM MO3HITIH TIO
OTHOIICHUIO K XUMUYECKON
nH(popMauu, NoJydaeMon u3
pa3HbIX UCTOYHUKOB.

- KpUTHUYECKAs OLIEHKA
JIOCTOBEPHOCTH XMMHUYECKON
nH(pOpMAITUH, TTOCTYTAOIIEH U3
Ppa3IMYHBIX UCTOYHUKOB.

DKCIepTHAS OIEHKA
MPOBEPOYHON PabOTHI.
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4.2 IlpumMepHbIi IEpeYeHb
BOIPOCOB M 3aJJaHM /Il IPOBeIeHU S
HUTOr0BOr0 KOHTPOJIAA y4eOHBIX JOCTUKEHUI 00y4aromuxcs
MPHU peau3annu cpeaHero oodmero odopasoBanus

1) PacuerHble 3a71a4n Ha HAXOXKICHHE OTHOCHUTEIBHON MOJICKYIISIPHOM MacChl, OIpeelICHUE
MacCOBOH J0JIY JIEMEHTOB.

2) Bwujbl cBSI3U: KOBAJICHTHAS, MOHHASI, METAJUTMYECKAsI.

3) DNEeKTPOJUTHI U HEIIEKTPOJIUTHI.

4) DIeKTPONIUTHYECKAs AUCCOLUALNS: KUCIIOT, [IEI0YeH, COeH.

5) Knaccudukanus XUuMUYECKUX PEAKIIHH.

6) Merasibl, HEMETAILIBL.

7) AJKaHBI: XUMHUYECKHE CBOWCTBA, OIyYCHHE.

8) AJIKEeHBI: XUMHUYECKHE CBOWCTBA, OIyYCHHE.

9) AJKHHBI: XUMUYECKUE CBOWCTBA, MOJIyYCHHUE.

10) ApeHbi: GeH3011: CBOICTBA, OJIYYCHHE U IPUMEHEHHUE.

11) Cruprsl: knaccuuKanus, CBOMCTBA, MOIYUYCHHUE U IIPHMEHEHHE.

12) Anpaeruzpl: CBOMCTBA, MOMyYCHHE H IPUMEHEHHE.

13) KapOoHOBBIE KHCIIOTHI: CBOMCTBA, IOIYUYCHHE 1 IPUMCHEHHE.

14) YrneBopl, uX KiIacCH(pUKAIMS: MOHOCAXaPU/Ibl, TUCAXaAPUIbI U TIOJIMCAXaAPUJIBL.

15) IMonmmepsl. benku u monucaxapu bl Kak OuonoauMepsl. [lmactMaccsi.

@OopMBI KOHTPOJIS 3HAHWUM:

1) VYcrTHBIN ONpoc Ha JEKIUIX, MPAKTUIECKUX U CEMUHAPCKUX 3aHSTHUSX.
2) TlpoBepka BBIMOJHEHHS TUCHMEHHBIX JJOMAITHUX 33J[aHUH.

3) IIpoBepka BBIMOIHEHHS PACYCTHBIX 3a/1ad.

4) TectupoBaHue.

5) KoHTposb caMocTOSATENIbHON paboThI (B MUCBMEHHOM MM YCTHOM (opme).
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5. [IpuMepHasi TeMAaTUKA UHIAMBHIYAJIbHBIX IPOEKTOB

1) CoBpemeHHBIC METOIBI 00€33apasKUBAHUS BOIBI.

2) AIOTpOIHsI METAJIIOB.

3) JKusmub u pestensHocTh [.M1. Menaeneena.

4) «llepuogrueckoMy 3aKOHY OyAyIlee HE IPO3HUT Pa3PYILICHUEM. . .»

5) OxpaHa OKpYyXKaroIIeH Cpeibl OT XMMUYECKOTO 3arps3HEHHS.

6) IlpumMeneHue TBEpAOrO U razoobpasnoro okcuaa yriepoaa (1V).

7) 3amuTa 030HOBOTO YKpaHa OT XUMHUYECKOTO 3arpsA3HEHHUS.

8) PacrtBopsl BOKpyr Hac. Tl pacTBOPOB.

9) VcrpaHeHHE KECTKOCTH BOJIBI HA MTPOMBIIUICHHBIX TPEAIPUSTHSIX .

10) CepHast kuciiora — «Xj1e0 XUMUIECKOM MPOMBIIIUICHHOCTHY.

11) Vicniosib30BaHKe MUHEPATBLHBIX KACIOT Ha MPEANPUATHSIX PA3TMIHOTO TPODHUIIS.
12) Okcubl ¥ COJM KaK CTPOUTEIIbHBIC MaTCPHAIIBI.

13) MHoronukuii KapOOHAT KaJbIIMs: B IPUPOEC, B IPOMBIIUICHHOCTH, B OBITY.
14) DneKTpoIH3 paciIaBoOB JIECKTPOIUTOB.

15) Victopusi BOSHUKHOBEHHS U Pa3BUTHS OPraHUIECKON XUMHH.

16) YrieBoa0poHOE TOILIMBO, €ro BU/Ibl M HA3HAYCHUE.

17) CuHTeTHYECKHE KayuyKH: UCTOPHS, MHOr0OOpa3ue U MepCHeKTHUBHI.
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