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Pa6ouas mporpamma o011e00pa3oBaTeIbHOTO YU4eOHOro IpeaMeTa « XUMHUsD pa3paboTaHa
Ha OCHOBaHUU TpeOOBaHUIL:

—  @enepanbHOr0 roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEJAHETO OOIIero
oOpasoBaHus (YTBEpKJeH IpuKka3oM MmuHHUCTEpCTBa oOpazoBanus U Hayku PO ot 17.05.2012 1.
Ne 413);

—  IlpumepHoit mporpaMmbl 00111€00pa30BaTEIBLHOIO MpeaMeTa « XUMHUS», 0JJOOpPEHHON
HAy4YHO-METOANYEeCKUM coBeToM llenTpa mpodeccuonanproro odpazoanusi PI'AY «OUPO» u
PEKOMEHJIOBAHHOM  JUII  pealu3allid  OCHOBHOM  mpodecCHOHAIbHONM  00pa3oBaTeIbHON
nporpamMbl CIIO Ha 6a3e OCHOBHOTO OOIEro oOpa3oBaHUs C MOJIYUYCHHEM CPEIHErOo OOIIeTo
obpazopanus (ITpotokon Ne 3 ot 21 utonsa 2015r.);

PabGouas mporpamma o0mieoOpa3oBaTeIbHOTO y4eOHOTO MpeaMera paspaboTaHa IS

npodeccun 19.01.04 «Ilekapw», Bxomsmei B ykpynuéuayto rpynmy 19.00.00 IIpomsimmenHast
OKOJIOTHS U OMOTEXHOJIOTHS.

Opranmzanusi-pazpadotuuk:  [ocymapctBeHHoe — Oro/pkeTHoe — mpodeccruoHanbHOE
oOpasoBatenbHOe yupexaenue Pecrmyonuku Kpbim «PoMaHOBCKHE KOJJIEIK HHIYCTPUHU
TOCTEITPUUMCTBAY.

Pa3paboruuk: npenonasarens [ BIIOY PK «PKUI» I'ycera E.1O.
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1. HOACHUTEJIbBHAS 3AIIMCKA

PaGouass mporpamma o0011€00pa3oBaTeILHOTO Y4YeOHOro mpeamera  «XuMUs» Ais
oOydJalIuxcsi, TONydYalluX cpeaHee olmiee oOpa3oBaHMEe B Npeleinax OCBOCHHUSA
00pa3oBaTeNbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHATBLHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO
oOuiero oOpa3zoBaHUs COCTABJIEHA HA OCHOBE CJIEIYIOUIMX HOPMATUBHBIX JIOKYMEHTOB:

o ®enepanbHoro 3akona ot 29.12.2012 Ne 273-®03 «O6 obpazoBanuu B Poccuiickoit
denepanuny

. [Ipukaza MunoOpaayku Poccum ot 14.06. 2013 Ne 464 «OO0 yTBepKICHHUH
[lopsinka opraHu3aii ¥ OCyILIECTBICHUS 00pa30BaTeNbHOMN AESITEIBHOCTH IO 00pa30BaTEIbHBIM
IporpaMMam CpeHero MpodeCcCUOHATBHOTO 00pa30BaHUS

o @denepanbHOTO peecTpa MNPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaAMM
cpeaHero npodeccuoHaIbHOTr0 00pa30BaHUS

o denepanbHOro TOCYIapCTBEHHOT0 00pa30BaTEIbHOrO CTaHAAPTA CPEAHETO OOIEro
o0Opa3oBaHusl, YTBEPKIACHHOTO MprKkazoM MunoOpHayku Poccun ot 17.05.2012 Ne 413

o denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOrO CTaHAApPTA ISl MPOQeccuu
19.01.04 «Ilexapp» ykpymaennoi rpynmsl 19.00.00 [TPOMBIHIJIEHHAS DKIJIOJOI'USA U
BUOTEXHOJIOTI'M

. [Tucema MunucrepcTBa u Hayku Poccutickoit @enepanuu ot 17.03.2015 Ne 06-259
«O HampaBiieHUH JOPaOOTAaHHBIX PEKOMEHJAIMI 110 OPTaHU3AIMH MTOTYYSHHS CPEAHEro 00IIero
o0Opa3oBaHus B IIpejiejax OCBOEHUSI 00pa30BaTENbHBIX POrpaMM CPEAHET0 MPOodhecCHnOHAIBHOIO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO OOLIEro OOpa30BaHMs C y4eTOM TpeOOoBaHMM (eaepanbHbIX
TOCY/apCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M MOIydaeMol Mpodeccuu Uil CeraTbHOCTH
cpeaHero mpoheccuoHaIbHOrO 00Pa30BaHUS

. CanurapHo-3nuaeMuonaorndeckux npasui u HopmatuBoB CaunlluH 2.4.2.2821-10
«CaHUTapHO-3MUIEMUOJIOTMUECKHE TPeOOBaHMsI K O€30MaCHOCTH yCIOBUHM TpyAa paOOTHUKOB, HE
JOCTUTTIIAX 18-netHero  Bo3pacTa»,  YTBEPXKACHHBIE  IOCTAaHOBIEHWEM  [J1aBHOTO
rOCyapCTBEHHOTO caHUTapHOTO Bpaua Poccuiickoit denepamuu ot 30 centsaops 2009 r. Ne 58,
3aperucTpupoBaHHbIX MuHHCTEpCcTBOM tocTuliun Poccuiickoit @enepanmu 5 Hos0pst 2009 1.
peructpanroHHbiit Ne 15172

. Yyeonoro mmana ['BIIOY PK «PKUI» mo mpodeccun 19.01.04 «Ilekapby»
Copepxanue pabodeil mporpaMMbl y4eOHOTO MpeaMeTa « XMMHUS» HAIMpaBiIeHO HA JOCTUKCHHE
CJIETYIOIINX IeJIeH:

. pa3BUTHE U caMOpeaTn3anus 00yJaronuxcs;

o (dbopmMHpOBaHHE 3I0pPOBOTO, OE30MACHOTO U HKOJOTHUYECKH 11eIecoodpa3Horo oopasa
KHU3HU 00YyJarOIUXCS;

o dbopmMupoBaHHE NPEACTABICHUA O COLMAIBHBIX, KYJIBTYPHBIX M HCTOPUYECKHX
(axTOpax CTAaHOBJIECHUS XUMHUU;

. (bopMHpOBaHE OCHOB JIOTHYECKOTO MBIIILICHUS;

o ¢dbopmMupoBaHHEe YMEHHI MPUMEHSTD MOJy4YeHHBIC 3HAHUS MIPH PEIICHUU PA3IUIHBIX
3ajay;

. (dbopMHpOBaHUe MPEACTABICHUI O POJIM XMMHUU B COBPEMEHHOM OOIIIeCTBE.

B paboueii mporpamMme yuyeOHOro mnpenMera «XHUMHs» MPEICTABICHO COJEp)KaHUe
y4e0HOrO Marepuaia, MOCIEAOBATENIbHOCTh €r0 W3YYeHHs, paclpeiesieHHe Yd4eOHBIX Yacos,



BUJIbl CAMOCTOATEIBHOM pabOThl, TEMaTUKa peepaToB (JIOKIaA0B), UHAUBUIYAIbHBIX TPOEKTOB
C y4eToM CHEeHM(HUKH MPOrpaMMbl MOJTOTOBKM CIIELHUAIMCTOB CPEIHEro 3BE€Ha OCBaMBaeMOMU
npodeccun 19.01.04 «Ilexapb»

2. ITIACITIOPT ITPOI'PAMMBI YYEBHOI'O IIPEJIMETA
«XHUMMUS»

2.1. O06JacTh NpUMeHEHHs MPOTrPAMMBbI

PaGouas mporpamma yueOHOT0 npeaMeTa sIBISIETCS YaCThI0 OCHOBHOM NpoheccnoHaIbHON
oOpazoBatenbHOM nporpammbl (OITOII) cpennero npodeccuonanbuoro obpazosanust (CIIO) B
coorBerctBun ¢ ®I'OC mo mpodeccun 19.01.04 «Ilexaps» yxpymuenno# rpymmber 19.00.00
[TpombInieHHas: HKOJIOTHS U OMOTEXHOJIOTHS.

2.2. MecTo y4eOHOro TpeaMeTa B CTPYKTYpe OCHOBHOW mnpodeccnoHaAIbLHOI
o0pa3oBaTe/IbHOM NPOrpaMMBbI

YueOHbIl TpeaMeT «Xumus» ABISIETCS 00s3aTeNbHBIM B TMPEAMETHONW 00yacTH
«EcrecTBeHHbIE HayKW» W BXOJUT B 00I1IeoOpa3oBarenbHbii 1ukiI ydeOHoro turana OITOII
cpenHero obmiero oOpa3oBaHMs Ha 0a3e OCHOBHOIO OOIIEro 0oOpa3oBaHMS W M3ydaeTcs Ha
MPOTSHKEHUH TIEPBBIX ABYX CEMECTPOB.

2.3. Hean u 3aga4yu y4eOHOro mpeaMera — TpeOOBaHHS K pe3yJbTaTaM OCBOEHHS
y4eOHOro npeamera

OcBoeHne conaepxaHus ydeOHOTO mpeaMera «XUMHUS» O00eCIedMBaeT JIOCTHUIKEHUE
CJIETyIONINX Pe3yJIbTATOB!

JUYHOCHIHBLX
® OCO3HAIOHIMK ce0s TpaX AAHMHOM U 3alIUTHUKOM BEJIHMKOU CTpaHbl;
® TPOSBISIOIINI AKTUBHYO IPaKJaHCKYIO MO3ULINIO, JEMOHCTPUPYIOIIHI

[IPUBEPKEHHOCTh  MPUHIMUIAM YECTHOCTH, NOPANOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH
AKTUBHBIM M Y4aCTBYIOLIUHN B CTYACHYECKOM U TEPPUTOPUAIILHOM CaMOYIIPABIECHUHN, B TOM YUCIIE
Ha YCJOBHUSAX JO0OpPOBOJIBYECTBA, MPOJYKTHBHO B3aUMOJACHCTBYIOIIUM M Yy4YacTBYIOIIUN B
JESITETbHOCTH OOIIECTBEHHBIX OpraHU3aIN;

e COOIOAIOUINI HOPMBI IPABOTIOPSIKA, CIEAYIOIUHI HIeanaM rpaXJaaHCKOro o0IIecTBa,
obecrieueHust 0€30MaCHOCTH, NpaB M CBOOOJ rpaxaaH Poccuu; JIOSUIBHBIM K yCTaHOBKaM U
MPOSBIICHUAM MpEJICTaBUTENCH CyOKYyJIbTyp, OTIMYAIOIIMNA MX OT TPYNN C JECTPYKTHBHBIM U
JEBUAHTHBIM ITOBEJCHUEM; IEMOHCTPUPYIOLIUMN HENPUATHE U MPEAYyIPEKIAOLNIUN COLMAIBHO
OIACHOE IOBEICHUE OKPYKAOIINX;

® MPOSABISIOIIMM M JEMOHCTPUPYIOIIMM YBAXKEHME K JIIOASAM TpyAa, OCO3HAIOLIUHI
LIEHHOCTb COOCTBEHHOI'O TPYJIa; CTPEMSIILUICS K (YOPMUPOBAHUIO B CETEBOM Cpelie TMUYHOCTHO U
po(eCCHOHANTBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIe/Iay;

® JIEMOHCTPUPYIOIIMM NPUBEPKEHHOCTh K POJHOM KYyJbTYpEe, HCTOPUUYECKON MaMATH Ha
OocHOBe m00BM K PonaumHe, poaHOMy Hapony, Malloil pOAMHE, NPUHATHIO TPATUIUOHHBIX
LIEHHOCTE! MHOTOHALIMOHAJILHOIO Hapoaa Poccuuy;

® IIPOSBIIOIIMN YBaXXEHUE K JIFOASAM CTApLIErO IMOKOJIEHUS U TOTOBHOCTb K Y4acTHIO B
COLIMAJIbHOM MOJJEPIKKE U BOJIIOHTEPCKUX IBUKCHUSAX;

® OCO3HAIOUIMM  INPUOPUTETHYK  LIEHHOCTh JIMYHOCTH  4YEJIOBEKA;  YBa)KarOLUU
COOCTBEHHYIO M YY)y YHHKaJIbHOCTh B DPA3JIMYHBIX CUTyalUsX, BO Bcex (opmax M Buaax
NEATEIBbHOCTH;



® TPOSBISIIOIIMKA W JIEMOHCTPHPYIOIIUN YBa)XKEHUE K TIPEACTABUTEISIM Pa3IMYHBIX
STHOKYJBTYPHBIX, COITUANBHBIX, KOH(PECCHOHAIBHBIX W WHBIX TPYMI, CONPUYACTHBIA K
COXpaHEHHWIO, TIPEYMHOXCHHUIO W TPAHCIALNUU KYJIBTYPHBIX TPAaUIMAd ¥ IICHHOCTEH
MHOTOHAITMOHAJILHOTO POCCUICKOTO TOCY1apCTRa;

e coONIOMArONIMiA M TMPOMaraHJAupYyIOIMKA MpaBuia 3J0poBOoro M 0Oe3omacHOro obOpasa
KU3HU, CTIOPTA; TIPEIYyIPEKIAONTNI JINOO0 MPEOT0ICBAIOIINI 3aBUCUMOCTH OT aJIKOTOJIsI, Tabaka,
NICUXOAKTHBHBIX  BEIIECTB, a3apTHbIX HWIP H T.J.; COXPAHSIOUIMA TICHXOJOTHYECKYIO
YCTOWYUBOCTH B CUTYaTUBHO CIIOKHBIX HIIH CTPEMUTEITLHO MEHSFOIIMXCS CUTYAIIHSIX;

e 3a00TAIIUIACS O 3aIIUTE OKPYKAIOILIEH Cpelibl, COOCTBEHHOM U 4y>KOW 0€30MacHOCTH, B
TOM YHCIIE IIUPPOBOIA;

® TPOSBISIIOIINN YBOXCHHE K OSCTCTHYSCKUM IICHHOCTSIM, OOJaNalouIiii OCHOBaMHU
ACTETUYECKON KYJIBTYPHI,

® TPUHUMAIONINN CEMEHHBIC IEHHOCTH, TOTOBBIA K CO3/IaHUI0 CEMbU U BOCIIUTAHHUIO
JeTe; JEMOHCTPUPYIOIIUNA HENPUATHE HACWIHS B CEMbE, yXoJa OT POJUTEIHCKOMN
OTBETCTBEHHOCTH, OTKa3a OT OTHOIIICHUI CO CBOUMU JIETbMH U UX (PHHAHCOBOTO COJICPIKAHUSI.

MemanpeomemHvIxX

o WCIIOJIb30BAHKE PA3JIMYHBIX BHJIOB ITO3HABATEIHLHON ICATCIIBHOCTH W OCHOBHBIX
WHTEJUICKTYAIbHBIX Orepanuil (TOCTaHOBKH 3a7add, (HOPMYJIUPOBAHHS THUIIOTE3, aHAJIHM3a U
CHUHTE3a, CpaBHEHHS, O0OOOIIEHWs, CHUCTEMATU3allUM, BBIABICHUS NPUUYUHHO-CIEICTBEHHBIX
CBsI3CH, TOWCKA aHAJIOrOB, (POPMYJIUPOBAHMS BBIBOAOB) I PEHICHUS TOCTABICHHOW 3aJlayH,
MPUMCHCHHE OCHOBHBIX METOJOB TO3HAHUS (HAOJIOJCHUS, HAYYHOTO SKCICPUMEHTA) IS
M3YYCHHS Pa3IMYHBIX CTOPOH XUMUYECKUX 0OBEKTOB H MPOIIECCOB, C KOTOPHIMH BO3HHUKAET
HE0OXOIMMOCTh CTAJIKMBAThCS B IpodeccuoHanbHou chepe;

o WCIIOJIb30BAHME  PA3JMYHBIX  HCTOYHUKOB  JJIs  TOJYYEHUS  XUMHUYECKOUH
uH(pOpMaIMK, YMEHUE OICHUTHh €€ JOCTOBEPHOCTH IS JIOCTHDKCHHSI XOPOIIMX PE3yIbTaTOB B
npodeccuonanbHOU chepe;

npeoMemnvIx

o WCIOJIb30BAHME PA3JIMYHBIX BHJIOB IMO3HABATENLHON JESITEILHOCTH U OCHOBHBIX
WHTEJUICKTYAIbHBIX oOmepanuid (TOCTaHOBKHM 3a7add, (HOPMYJIUPOBAHHS THUIIOTE3, aHAJIHM3a U
CHUHTE3a, CpaBHEHHS, O0OOOIIEHWs, CHUCTEMATH3allUM, BBISABICHUS MPUIYNHHO-CIEICTBEHHBIX
CBsI3€i1, MOMCKA aHAIOTOB, (POPMYITUPOBAHUS BHIBOJIOB) JUIsl pELICHUS TTOCTABIICHHOW 3a/1a4K;

o MPUMEHEHHE  OCHOBHBIX  METOJOB  TO3HaHUS  (HAONIOJCHUS,  HAYYHOTO
OKCIIEPUMEHTA) JUIS M3YYCHHS PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB W IPOIIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOMMOCTh CTAIKUBATHCS B MpodecCHoHabHOM cdepe;

o WCIIOJIb30BAHME  PA3JMYHBIX  MCTOYHUKOB IS TOJYYEHUS  XUMHUYECKOU
uH(pOpMAIIMK, YMEHUE OICHUTHh €€ JOCTOBEPHOCTH IS JIOCTMDKCHHS XOPOIIMX PE3yJIbTaTOB B
npodeccuonanbHOU chepe.

2.4. PexoMeHayeMoe KOJMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbl Y4eOHOIO
npeaMera
OO0mee KONIMYECTBO YAcOB, OTBEJACHHOE HAa OCBOEHHE MPOTpaMMbl y4eOHOTo MpeaMeTa
«Xumus» — 316 yaca, B TOM YHCIIE:
- paboTa BO B3aMMOJICHCTBUY Tiefarora u ooyuatomerocsi — 211 gacos;
- BHEAyIUTOpHAS (caMoCTosITeNbHasT) yuebHast paboTta oOy4atorierocst — 105 gacos.

3. CTPYKYPA U COAEP)KAHUE YYEBHOI'O IPEIMETA «XUMMUSD»



3.1. O0beM U BHABI y4eOHOH PadoThI

Buj yueOHoi1 padoThI

O0beM yacoB

O0BeM mporpamMmebl 1O IPEAMETY 316
PaboTta BO B3auMoieiicTBUHM Te1arora 1 00y4aronierocs 211
B TOM YHCIIE:
nabopaTopHbIE 3aHATHS 40
KOHTPOJIbHBIE pabOTHI 4
CamocrositenbHast paboTta oOyyarorierocs (Bcero) 105

Urorosas arrecranus B hopme aud3adera




3.3. Coaep:xkanue y4eOHOro npeamMera «XuMus» B COOTBETCTBHM ¢ TEMATHYECKUM IJIAHOM

HaumenoBanue Coaepixkanue yueOHOro MaTepuasia u 0o
pa3iaesioB U TeM (opMbI Opranu3anum JeaTeJbHOCTH 00y4al0INXCst beM | Yp
yac yc .3
OB
1 2 3 4
Beenenune 1 HayuHble MeTOnbI MO3HAHMSI BEILECTB U XMMHUYECKUX SIBICHUU. Ponb skcrepumeHnTta u KOHCIIEKT
TEOPUH B XUMHH. 1
2 3navyenue xumuu nipu ocBoenuu npodeccuit CI1O u cneunansuocteit CITO ecTtecTBeHHO- 1 1
HAYYHOTO MPpodust mpoheCCHOHATTEHOTO 00Pa30BaHMS.
Pazpea 1. OPI'AHUYECKASA XUMUA 106
Tema 1.1. Cooepotcanue yueonozo mamepuana 0.1.c.4-9
[Ipeamer 3 [lonsatne 00 opraHMYEeCKOM BeIIECTBE W opraHumveckoil xumum Kparkwii ouepk | 1 O.1.¢.22-24
OPraHUYECKOH XHMUH. VCTOPHH Pa3BUTHUS OPraHUYECKON XUMHUH 1 1
Teopus CTPOCHILL | 4 OCHOBHBIE MOJIOKEHKS TeOpHHU cTpoenus A. M. ByTieposa
OpPraHUYECKUX =
J—— 5 Kraccudukanus opraHMuecKuX BEIIeCTB B 3aBUCUMOCTH OT CTPOEHUS YIJIEPOIHOM LIEMH. 1 0O.1.¢.15-20
6 Krnaccudukaius opraHMuecKiX BEIIECTB M0 TUITY (PYHKIIMOHAIBHOW IPYTIIIBI. 1 1
OCHOBBI HOMEHKJIATYypbl OPraHUYECKUX BELIECTB
7 Tumbl XUMHUYECKUX CBSI3€H B OPraHMYECKHX COEAMHEHUSX U CIIOCOObI UX pa3pbiBa 1 0.1.c4-9
8 MW3zomepust opraHnmyecKux BemecTB U ee BHUIbL. CTPYKTypHas M30MEpHs: MEXKKIaCcCOBast 1
VIJIEPOAHOTO CKeJleTa, TIOJOXKEHUs] KpaTHOM CBS3M M (PYHKIHMOHAJIBHON TPYIIbI 1
[TpocTpaHcTBEHHAs H30MEPHSL: TEOMETPUYECKAs U ONTHYECKas
Jlabopamopuasa paboma
9-10 Texnuka Oe30mMacHOCTH B XUMHYECKOW Jsaboparopuu mpu mnpoBedeHuu | 1
XMMHYECKOTO JKCIIEpUMEHTA 1 5 Odopmuts
11-12  O3HakoMJIeHHE C XUMHUYECKON MOCYI0i M 000py10BaHHEM 1 OTYET
1
13-14  OmnpeneneHue BI3KOCTH KUIKOCTH 1




CamocrosiTesibHas paboTa 00y4arOIIUXCs

CocrasiieHue TaOJIUIIbI
CocraBiieHIE KOHCIIEKTA
Cocrasienue cooOLeHns

e [loaroroBka npe3eHTalui 25

Temamuxa domawnux 3a0anuii

e Kwusnb u nestenpHocth A.M. Bytneposa

e BuTanusm u ero kpax

e Poib 0TeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTUU MUPOBOM OpraHMYECKON XUMUU

e CoBpeMeHHBIE MPEJICTABICHHUS O TEOPUU XUMHUECKOTO CTPOCHUS
Tema 1.2. Cooepotcanue yuebnozo mamepuana
[IpenenbHble 15 T'omonornveckuid psia amkaHoB. [loHsTHe 00 yrieBomopomax. OCOOSHHOCTH CTPOSHUS 1 0.1.c.25-42
YTICBOAOPOABI MpEeAENIbHBIX YTJIEBOJI0POIOB.

16 AnkaHbl Kak NpeACTaBUTENN MpPEIeNbHBIX YIIIeBOA0ponoB. dusnueckue CBONUCTBa 1

QJIKaHOB. AJIKaHbI B IPUPO/IE

17  XuMudeckue CBOWCTBA aJIKaHOB 1 0O.1.c. 36-37

18 Ilpumenenue u criocoObI MOTYYCHHS ATKAHOB 1

19  [ukioaskaHbI. 1 0.1 c. 38-39

20 Tlomy4eHue . MPUMEHEHHE IIUKIOATKAHOB 1

Jlabopamopuas paboma
21 -22 Tlony4yeHue MeTaHa U U3yYeHHE €ro CBONCTB 1 Odopmuts
1 OTYeT

Tema 1.3. 23 I'oMostornueckuii psiji AIKEHOB 1 0.1 ¢.49-53
OTUIIEHOBBIE
U TUEHOBBIC 24 Tomonormueckuii ps, oomas popmyna alkeHoB. M3oMepust 3STHICHOBBIX 1
YTJIEBOIOPOABI

YTJICBOAOPOAOB: MCKKIIACCOBAsA, YyriICpoAHOro CKEJICTA,




24  XUMHUYECKHE CBOICTBA AJIKEHOB 0.1 c.49-55
25 [Ipumenenue n cnocoObl MOTYyUYEHUS ATKEHOB
26 Ankanuensl. [lonatne wu KiaccupuKanusg JAUCHOBBIX YTJIEBOJOPOJIOB  TIO 0.1 ¢.56-60
B3aMMHOMY PacIlOJIOKEHUIO KPATHBIX CBA3EH B MOJIEKYJIe
27  OCHOBHBIE MOHATHS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHMH (Ha IpuUMepe
IPOAYKTOB IMOJIMMEPHU3ALUN AJIKEHOB, AJIKAJUEHOB U HX TIaJOr€HIIPOU3BOJHBIX).
MoHomep, mnosMMmep, peakuus MOoJIMMEpHU3allud, CTElNeHb I0JIMMEepU3alui,
CTPYKTYpPHOE 3BE€HO
Jlabopamopnas paboma
29-30  IlomydyeHue HTWJICHA JeTHApAaTallMeil STWIOBOrO cmupra. B3ammoneiicTBue Odopmuts
3THJIEHa ¢ OPOMHOMN BOJIOM, paCTBOPOM IlepMaHraHaTa Kajius OTYeT
Tema 1.4. Cooepotcanue yueonozo mamepuana
AneTUIEHOBBIE 31 T'omonoruueckuil psa u obmas popmynna ankuHoB HoMeHKIaTypa alneTuiIeHOBBIX 0O.1. c. 60-63
YTIEBOJOPOAbI YIJIEBOI0POJIOB
32 H3omMepwust MEXKKIIACCOBasI, YIIIEPOJAHOTO CKEIETa, TIOJI0KEHUS KPATHOM CBS3H
33 Xumuueckue CBOWCTBA W MNpHMEHeHHe ainkuHOB. (OCOOCHHOCTH peakmuid 0.1 c.63-65
IIPUCOEAVHEHUS 110 TPOMHOM YIJIEPOI-YIJIEPOIHOM CBSI3H.
34  Peakuus Kyuepona. [IpaBuino MapkoBHHKOBAa MPUMEHHUTEIBHO K alleTUIEHAM
35 IIpumeHeHHe aleTUICHOBBIX YIiieBo10po1oB. [lomuBuHMIaneraT KOHCIIEKT
36 Ilomyuenue ankuHOB. IlodydeHue aneTwieHa MUPOIM30M MeTaHa M KapOUJHBIM
METOJIOM
Tema 1.5. Cooeprcanue yueonozo mamepuana
Apomarnyeckue 37 Tomonormueckuii psia apeHoB. beH3onm kak mpenacraButenb apeHoB. COBpeMEHHBIC 0.1 c.66-68
YTIE€BOJOPObI MpeicTaBiIeHHs 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM CTPOECHUHU OEH3071a.

38 Tl'omonorm OeH3ona, HX HOMEHKJIarypa, obmas ¢opmyna. HomeHknatypa.
dusnyecKue CBOMCTBA apEHOB
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39 Xumuueckue CBOWCTBA apeHOB. Peakuuu ruipupoBaHUs U MPUCOCIHMHEHUS XJopa K 0.1 c.68-71
6en3oiy. OcoOOEHHOCTH XMMUYECKHX CBOHCTB TOMOJIOTOB O€H3071a.
40 BsaumHOe BIUSHHE aTOMOB Ha IIPUMEPE TOMOJIOTOB aPEHOB
41 TlpumeHEHHE U MTOJIyYEHUE apEHOB.
42 TlpupoaHble HCTOYHUKH apOMATHYECKUX YTIIEBOIOPOIOB
Tema 1.6. Cooepicanue yueonozo mamepuana
[Tpupoaubie 43 Hedtb. HaxoxneHue B mpupojie, COCTaB U GU3HIECKUE CBOMCTBA HEDTH. 0.1 ¢ 79-85
UCTOYHUKHU 44 TlepepaboTka HedpTH
YTI€BOJAOPOOB 45 TlpupoHBIN ¥ MOy THBIN He()TSHON Ta3kI. O.1 c 85-88
46 CpaBHEHHE COCTaBa WPHPOJHOTO H TMOMYTHOTO Ta30B, WX MPAKTUYCCKOE
WCTIOJIb30BaHUE
47 Kamennsiii yroiab. OCHOBHbIE HaIlPaBICHHUsSI HCHOJIb30BAHUS KAMEHHOIO YIJIA. 0.1 c.68-71
KokcoBaHne KaMeHHOTO YIUIs, BaKHEWIIMe NpPOIYKThl 3TOro Ipolecca: KOKC,
KaMEHHOYTOJIbHAsi CMOJ1a, HAaJICMOJIbHAs BOJIA.
48 CoenuHeHUsl, BblIEIsIEMbIE U3 KAMEHHOYTOJIBHOM cMOJIbl. IIpoyKThl, mOTy4aemMble U3
HAJCMOJBHOW  BOJABI. DKOJIOTMYECKHWE AacleKThl J00bIYM, MepepadoTKu U
WCTIOJIH30BAHUS TOPIOYMX MCKOTTAEMBIX
Jlabopamopnas paboma
49-50 PacTBOpPMMOCTb pa3IMUYHBIX HEPTENPOAYKTOB (O€H3MHA, KEPOCHHA, TU3EIBbHOTO oopMHUTH
TOIJINBA, Ba3eJIMHA) IpYT B Apyre OT4ET
Tema 1.7. Cooepircanue yuedbnozo mamepuana
I'unpokcunbHbIe 51 Crpoenue u kiaccuduxanus cnupto. Kimaccudukanus cnupTos 0.1 ¢c.88-91
COCIMHEHUS 52 DJeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE TUIAPOKCHIBHOW Tpymnmbl. BimsHue

CTPOEHHUSI CIMPTOB Ha MX (PU3MUECKUE CBOICTBA. MeXMOJIEKysipHas BOJOPOIHAS
cBaA3b ['OMOIOrMYecKkuii psj MpEeNeiabHbIX OAHOATOMHBIX CIUPTOB. M3omepus u
HOMEHKJIaTypa aJIKaHOJIOB, UX obmas Gopmyia
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53

54

XHUMHUYECKHE CBOMCTBA aJKaHOJOB. PeaklMOHHAas CHOCOOHOCTh IPEAEIbHBIX
OJIHOATOMHBIX CIIUPTOB. Peakninu, MoATBEPKIAI0IINE KUCIOTHBIE CBOMCTBA CIIUPTOB.

Peaknun 3amMenieHuss TMAPOKCUIIBHOM IpymlIbl. MeXMONIEKyJIApHas AeTHapaTanus
CIIUPTOB, YCIOBUS 00pa30BaHUs MPOCTHIX 3(PHUPOB

0.1 ¢c.91-94

55
56

CriocoOblI MoJTy4eHus CIUPTOB

MHuoroaromubie cnupThl. M30Mepusi U HOMEHKJIAaTypa NpeACTaBUTENEH IByX- U
TpeXaTOMHbIX CHUPTOB. (OCOOEHHOCTM XMUMHUYECKUX CBOHCTB MHOTOaTOMHBIX
COMPTOB, MX  KayeCTBEHHOe oOHapyxeHue. OTAelbHble  INPEACTABUTENH:
STWJIEHIJINKOJIb, INIULEPHH, CIOCOOBI UX MOIYYEHUS, TPAKTHUECKOE MPUMEHEHNE

0.1 ¢.95-100

57

58

®eHoi. DINEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHMe (eHona. BzanmHoe BiusHue
apOMAaTUYECKOT0 KOJIbIIA U TUAPOKCUIIBHON TPYIIIIBI.

XuMudeckue CBoiicTBa (eHoNa Kak (YHKIMS €ro XUMHYECKOro CTPOCHUS.
BpomupoBanue genosna (kauecTBEHHAs peakiiysi), HUTpOBaHUE (MMUKPUHOBAS KUCIIOTA,
ee cBoiictBa u mnpumeHenue). Ilpumenenue ¢enona. Ilomydyenue denona B
MIPOMBIIIJICHHOCTH

0.1 c.105-
111

Tema 1.8
AJ'IB)IGFI/IJII)I U KCTOHBI

Cooepotcanue yueonozo mamepuana

59

FOMOJ’[OFI/I‘IGCKI/IG prI[I:vI aAJIbACTUIOB HW KCETOHOB. HOH?ITI/IG (0] Kap6OHI/IJ'II>HI>IX
COCIMHEHUSX. OJIEKTPOHHOE CTpOeHHe KapOOHWIbHOW rpymmbel. HM3omepus u
HOMGHKJ’IaTypa AJIbACTUA0OB W KCTOHOB. d)mnqecm/le CBOﬁCTBa Kap6OHHHBHBIX
COCJIMHEHU I

O.1c.111-
116

60

[IpuMeHnenne W mojydeHue KapOOHWIJIBHBIX coenuHeHuil. [IpuMeHeHHne anbAeTUI0B U
KETOHOB B OBITY U MPOMBINIICHHOCTH. AJIbJIETU/IBI U KETOHBI B IpUpoe (3(upHbIe Macia,
dbepomonsbl). Ilomydenue  KapOOHWIBHBIX  COCJUHEHUW  OKHCJICHHEM  CIIUPTOB,
rUApartalvel ajKuHOB, OKHCIEHHEM YIJIeBOJAOpoAoB. OTaenbHbIE MPEICTaBUTENN
aJbJACTUJIOB U KETOHOB, CHIENU(DUIECKHIE CIIOCOOBI UX TIONYYCHHS M CBOMCTBA

O.1c.116-
120

Jlabopamopnas paboma

61-

62 OxucneHue STaHONA B JITaHAb PACKAJICHHOW METHOH mMpoBojokoi. [lomyueHue
¢deHoropopmanpIeruIHOrO  MmojuMepa. PacriozHaBaHWe — pacTBopa  aleTOHa |
dopmanuHa

Odopmuts
OTYeT

12




Tema 1.9.

KapOoHoBBIE KHCIIOTHI
u

WX TPOU3BOJIHBIC

Cooepotcanue yueonozo mamepuana

63

64

["omonornyeckuit psz mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KuciOT. [loHsTue o
KapOOHOBBIX KHCIOTaX M HMX KJIaCCH(pHUKAIM. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE
CTpoeHHEe  KapOOKCHIBHOW  Tpynmbl.  ['OMomoruyeckuit  psg — MpelreinbHBIX
OJTHOOCHOBHBIX  KapOOHOBBIX  KHCIIOT, WX HOMEHKJIAaTypa ¥  H30MEpHs.
Me:xMoJeKyIsapHble BOAOPOJHBIC CBS3H KapOOKCHIIBHBIX TpPYMIN, WX BIHSHUE Ha
¢u3nveckre cBOMCTBa KapOOHOBBIX KUCIIOT

XUMUYECKHE CBOWMCTBa KapOOHOBBIX KHCIOT. Peaknuu, WIIIOCTpUPYIOIIKE
KHCIIOTHBIE CBOICTBA M WX CpPaBHEHHME CO CBOMCTBAMM HEOPraHWYECKUX KHCIOT.
OObpazoBanue (QYHKIMOHATBHBIX MPOU3BOJHBIX KapOOHOBBIX KHUCJIOT. Peakiuu
sTepudukanyi. AHTHIAPUIB KApOOHOBBIX KHCIIOT, UX MMOJIYICHHUE U TIPUMEHEHUE

0.1 c.120-
126

65

66

CrocoObl  TONy4eHHUs KapOOHOBBIX KHUCIOT. OTAeNbHbIE MPEACTaBUTEIN U UX
3HaueHue. OO0mMe crocoObl MOTyUYeHUs: OKUCICHUE AJIKAaHOB, aJIKCHOB, MEPBUYHBIX
CIUPTOB, aJIbJICTU/IOB

Baxneiiimme mnpencraButend KapOOHOBBIX KHCJIOT, WX OHMOJOTHYECKas pOJib,
cnenuduueckre CcrnocoObl TONy4YeHUs, CBOICTBA M TPUMEHEHHWE MYpPaBbUHOM,
YKCYCHOHM, NaJbMUTHHOBOM ¥ CTEAapUHOBOW; AaKpPWJIOBOW M  METAKPHIOBOM;
OJICMHOBOM, JIMHOJICBOI U JIMHOJICHOBOI; IIIaBEJICBOI; OCH30MHOMN KHCIIOT

0.1 c.126-
132

67

68

Crnoxuble 3¢gupbl. CTpoeHHE UM HOMEHKJIATypa CJIOXKHBIX 3(QHUPOB, MEXKKIACCOBAs
U30MepHust ¢ KapOOHOBBIMM KucioTaMu. CrocoObl MOJY4YEHMs CIOKHBIX 3(PHUPOB.
O6parumocTh peakuuu HTepupukamuu W (aKTOPbl, BIUSIONIAEC HA CMEIICHUE
paBHOBecus. O6pa3oBaHue CIOXKHBIX moauddupos. [lonustunenrepedranar. JlaBcan
KaK MpeACTaBUTEIb CUHTETUYECKMX BOJIOKOH. XMMUYECKHUE CBOMCTBA U MPUMEHEHHE
CJIO’KHBIX 3(hUpOB

Kupsl. XKupsbl kak ciioxxksble 3¢upsbl riavinepuHa. KapOoHOBbIE KUCIOTHI, BXOJSIIUE B
COCTaB XHUPOB. 3aBUCUMOCTb KOHCHCTEHLMU >KHPOB OT MX COCTaBa. XUMHYECKHE
CBOICTBa JKUPOB: TUAPOJIN3, OMBIIICHUE, THAPUPOBaHUE. bruonornyeckas pojib KUPOB,
UX UCITOJIb30BaHUE B OBITY U MPOMBIIUIEHHOCTH

0.1 c.135-
139
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Jlabopamopnas paboma

69-70

PacTBOpHMOCTH pa3inyHBIX KapOOHOBBIX KHCIIOT B Bojie. B3anMoaeicTBIE yKCYCHOM
KHCIIOTHI ¢ MeTajuiaMu.. CpaBHEHHE CTENIEHH HEHACBHIIIEHHOCTH TBEPAOTO U XKUAKOTO
#&upoB. Owmbiienue xupa. IlomyueHume wMbLIa W U3y4YEHHE €r0  CBOMWCTB:
NEeHOOOPa30BaHusl, PeakLUii MOHHOrO OOMEHAa, TMAPOJIN3a, BBIACIEHUS CBOOOIHBIX
YKUPHBIX KHCIIOT

oopMuTh
OTYeT

Tema 1.10.
VrieBoanl

Cooepicanue yueonozo mamepuana

71

72

[Tonsitue 06 yrneBogax. Knaccudukanus yrieBogoB. MoHO-, 1U- B TOJUCAXaPHIBI,
NIPEICTaBUTENIN KaXKIOW TPYIIIBI YTIIEBOIOB
Bbuosiorndeckast poJib YIJIEBOJIOB, HX 3HAYCHHE B )KU3HU Y€JI0BEKa U 00IIECTBA

0.1 c 146-
153

73

74

Monocaxapuabl. CTpoeHHMe M ONTHYECKas H30Mepus MoHocaxapuaos. Mx
KJIaccu(uKaus 1Mo YHCIy aToOMOB YIJIEpoAa M MpHPOJe KapOOHWIBLHOM TPYIIIHL..
Baxwneiimue npenctaBuTen MoHO3. I 110K03a, CTpOEHHE €€ MOJIEKYJIbI U (pu3nyeckue
CBOMCTBAa. XMMHUYECKHE CBOMCTBA TIIFOKO3bI

Paznuunble THIBI OposkeHUs (CHUPTOBOE, MOJIOYHOKHCIOE). ['oko3a B mpupone.
buonoruueckass ponp M npuUMeHeHUE TIOKO3bl. DpykTO3a Kak HM30MEp IIIHOKO3BI.
CpaBHEHUE CTPOEHHUS MOJEKYJIbl U XUMHYECKUX CBOMCTB IIIOKO3BI M (PPYKTO3BIL.
®pykTo3a B mpupoje U ee Ouojormyeckas poib. Pubo3a m ae3okcuprbo3a Kak
IIPEJICTaBUTENN aNlb0NeHT03. CTpoeHuEe MOJIEKYII

0.1 c.153-
157

75

76

Hucaxapunel.  Ctpoenue  mucaxapunoB. Cmoco0d  COWICHEHHS  ITUKIIOB.
BoccranaBnuBaromuye M HEBOCCTAHABIMBAIOIIME CBOMCTBA JHCAaXapuUIOB Kak
CIIECTBUE cOowleHeHus Lukiaa. CTpoeHMe M XUMHUYECKHE CBONCTBA Caxapo3sbl..
JlakTo3a M MajbTO3a KaK M30MEPHI Caxapo3bl

[Tonucaxapuasl. OOmee crpoeHue mnonucaxapugoB. Dusznueckue CBOWCTBA
KpaxMaya, €ro HaxoXJeHHe B HpuUpoje M Ouosiorndyeckas poib. [JUKOreH.
XuMmuyeckue cpoicTBa Kpaxmaia. CTpoeHHE 3JIEMEHTapHOIO 3BEHA LEJUTIOJIO3BI.
BnusiHue crpoeHHs NMOIMMEpHOHN lenu Ha (U3MYEeCKHe U XUMHUYECKHE CBOWCTBA
uestoo3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM LIEJIKE, BUCKO3E.
Haxoxxnenue B npupone u Ouosnoruyeckasl poiyib Hestono3bl. CpaBHEHHE CBOMCTB
Kpaxmajla ¥ LEeJUIF0JIO3bI

KOHCIICKT

Jlabopamopusie padomot

77-78

O3HaKOMIICHHE C (I)I/I3I/I‘-ICCKI/IMI/I CBOMCTBAMM TIJIIOKO3bI (aHTe‘-IHaH YIIakOBKa,

Odopmuts
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tabnerku). KHCIOTHBIN ~ TUApONM3  caxapo3bl. 3HAKOMCTBO € oOpasnamu OTYeT
nonucaxapugoB. OOHapykeHHEe KpaxMasa ¢ OMOIIbI0 KaueCTBEHHOM peakluy B
Mezne, xiebe, HorypTe, Maprapiuie, MaKapOHHBIX U3IETHUIX, Kpynax
Tema 1.11. Cooepotcanue yueonozo mamepuana
AMUHBI, 79 Knaccudukanust u usomepust amuuoB. [lonstue o6 amuHax. [lepBudnHbIie, BTOpUYHBIC O.1 c. 154-
AMUHOKHCIIOTBI, U TpeTruHble aMUHBL. Kitaccuukamnus aMUHOB 1O TUITY YTJIEBOJOPOIHOTO pajHKalia 158
GenKn Y YHCITYy aMUHOTPYIII B MOJIEKYJIE.
80 ['omosnoruyueckue psabpl MPEAeNbHBIX anupaTHYeCKHX W apOMAaTUYECKHX aMHHOB,
M30MepHsi U HOMEHKJIATypa
81 XvUMUYEeCKHUE CBOWCTBAa aMUHOB. AMHHBI KaK OpraHM4eCKHME OCHOBAaHMS, HUX 0.1 ¢.178-
CpaBHEHHME C aMMHAKOM M JAPYTMMH HEOPraHUYEeCKHMMH OCHOBaHUsSMHU. CpaBHEHHE 184
XUMHYECKHX CBOMCTB alu(aTHUYEeCKUX W apoMaTudeckux amuHoB. OOpa3oBaHMe
aMuIoB. AHUIUHOBBIE KpacuTend. [loHATHE O CHHTETUYECKHMX BOJIOKHAX.
[TonnaMuap! M TOIMAMUIHBIE CHHTETUYECKHE BOJIOKHA
82 [TpuMeHeHue U MoJy4YeHHe aMUHOB
83 AmvuHOKHCHOTHL. [loHSTHE 00 aMHHOKMCIOTaX, WX KilaccH(UKAWs W CTPOCHUE. O.1.c.174-
OnTuueckas uzomepus o-aMUHOKUCIOT. Homenknarypa amunokucior. [lentuaHas 180
CBSI3b
84 CuHTeTn4yeckue BOJIOKHA: KampoH, sHaHT. Knaccudukanus BojokoH. [lomyuenue
AMUHOKHCJIOT, UX IPUMEHEHHE U OroJorndeckasi GyHKIHUs
85 benku. benkn kak npuponHbelie noauMepsl. [lepBuuHas, BTOpuUYHAas, TpETHYHAs H 0O.1.c.180-
YEeTBEPTUYHAS CTPYKTYpbl OenkoB. XHMHMUYECKHE CBOMCTBa OENKOB: TOpEHHeE, 187
JieHaTypalusi, FTUAPOIN3, KaUeCTBEHHbIE (LIBETHBIE) PEAKIUH. .
86 benku kak komrnoHeHT nuuy. [Ipodiaema 6€IKOBOrO royIolaHus U MYTH €€ PELIeHUs
Jlabopamopuasa paboma
87-88 OOHnapyxeHue Oenka B KypUHOM SIHIE U MOJIOKE 0OpMUTH
OTYeT
Tema 1.12. Cooeprcanue yueonozo mamepuana
A3oTcoaepKalme
['eTeporukimueckue
COEIUHEHMUS.
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Hyxnennossie

KHCIIOTBI
89 Hyxneunosblie kucnotsl. HykiienHOBBIE KMCIIOTHI KaK IPUPOIHBIE TOJTUMEPHI. 0.1 c.190-
90 HyxneoTuapl, uX cTpoeHUE 193
91 AT® u A1D, crpoeHue. 0.1 ¢.190-
92  BzammompeBpallleHHE U POJIb STOTO MPoIiecca B IPUPOJIE 193
KOHCIIEKT
93 Ilousarue JIHK u PHK. Ctpoenune JIHK, ee mepBuuHas u BTOpUYHAS CTPYKTypa. KOHCIIEKT
Oco6ennoctu crpoenust PHK. Tuner PHK 1 ux Ouonornueckue ¢ynkiun. buocnnres
OernKa B )KUBOU KJIETKe
94  T'ennas umxeHepus U OnorexHosnorus. TpaHcreHHbIe (OPMBI PACTCHUN M JKUBOTHBIX
Tema 1.13. Cooepotcanue yueonozo mamepuana
buonoruuecku 95  ®depmentsl. [lonsatue o pepmeHTax Kak 0 OMOJIOIMYECKMX KaTalu3aTopax OeJKOBOii KOHCIIEKT
AKTHUBHBIE npupoabl. OCOOEHHOCTH CTPOEHHSI M CBOWCTB B CpPAaBHEHUU C HEOPraHMYECKUMU
COCTMHCHHS karanuzaropamu. Knaccugpukanus pepMeHTOB.
96  OcoOeHHOCTH CTPOEHHsSI W CBOWCTB (DEPMEHTOB: CEINEKTHBHOCTH M 3()(HEKTHBHOCTE.
3aBUCUMOCTh AKTUBHOCTH (pepMeHTOB oOT TemnepaTypbsl U pH cpeabl. 3HaueHue
(hepMeHTOB B OMOJIOTMH U IPUMEHEHHUE B IPOMBIIIJICHHOCTH
97 Buramunsl. [lonstne o BuTammHax. WX kmaccubukanus u obGo3Hauenwe. Hopma KOHCIIEKT
notpebsieHus: BUTaMUHOB. BosopactBopumsble (Ha mpumepe BuTaMuHOB C, rpynmsl B u
P) u xupopactBopumble (Ha mnpumepe BuTtamMuMHOB A, D u E). ABUTaMHMHO3BI,
THITEPBUTAMUHO3BI i THIIOBUTAMUHO3BI, HX MPO(UITaKTHKA
98 T'opmonsl. [loHATHE O TOpMOHaX Kak OMOJOTMYECKH aKTUBHBIX BEIIECTBaX,

BBIIIOJHSIOIIMX ~ SHJOKPUHHYIO  PETYJSLUI0  JKU3HENCSATENIbHOCTH  OPraHU3MOB.
Krnaccudukanus ropMOHOB: CTEPOUIBI, TPOU3BOTHBIC AMUHOKHUCIIOT, ITOJIHIICTITHTHBIC
u OenkoBble TOpPMOHBL. OTHAenbHBIE TPEACTABUTENHN: ACTPAAMON, TECTOCTEPOH,
WHCYJIHH, aJpeHAJINH
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99

JlexapctBa. [lonsaTue o ekapcTBax Kak XMMHOTEpaANeBTUUECKUX mpernaparax. KpaTkue
HCTOPUYECKHE CBEACHHUS O BO3HMKHOBEHMHM W PA3BUTUU XUMHOTepanuu. [ pymnmsl
JIEKapCTB: CyNb(amMuIbl (CTPENTONH ), aHTUONOTUKN (TICHULIUIUINH), aHTUIUPETUKA
(acriupuH), aHaNbreTUKY (aHaANBIUH). MeXaHu3M JIeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
[IpenapaToB, CTPOEHHME MOJIEKYJ, NPOTHO3MPOBAHHWE CBOWCTB Ha OCHOBE aHalM3a
XUMHUYECKOTO CTPOCHHUS

100 AHTHMOMOTHKHM, WX KIAaCCU(PUKALNUS IO CTPOCHUIO, THUIy W CIEKTPY JCHCTBHUS.

Be3onacHbie crtocoObl IMPUMCHCHU A, JICKAPCTBCHHBIC (bOpMBI

KOHCIICKT

CamocrosiTesibHas padoTa

Cocrasienne TaOIUIBI
CocraBlieHHE KOHCIIEKTa
CocraBieHH€e COOOIICHUS
[ToaroroBka npe3eHTaun

Tmamuxa OomawHux 3a0aHUL

DKOJIOTUYECKHUE ACTIEKTHI UCIOIb30BAHUS YIJIEBOAOPOIHOTO ChIPbS

Hcropus OTKpHITUS U pa3pabOTKH ra3oBbIX U HEPTIHBIX MeCTOpOKAeHUN B Poccuiickoit
®enepaunn

CuHTeTHYecKHe KayuyyKH: HCTOPHsI, MHOT00Opas3He U MepCreKuBbI

ApOMaTI/I'-IeCKI/Ie YIJII€BOAOPOAbI KaK CBIPHE AJIA IMTPOU3BOACTBA ICCTULIUAOB.
yFHeBO,Z[BI " UX poJib B JKHBOM npupoae

CTpOeHI/Ie TJIFOKO3bI: UCTOPHA pa3BUTHUA HpCJICTaBJ'IeHI/Iﬁ 1 COBPEMCHHBIC BO33PCHUA

Pa3Butue caxapHoi mpombIuIeHHOCTH B Poccuun
Ponw yrneBonoB B Moeii Oyaytieit mpodeccHoHanbHON AeSITENHbHOCTH

DTaHoII: Beauyaiiiiee 01aro u CTpalIHoOC 3J10

AJKOroNM3M U ero npoduiaakTuka
MypaBbHHas KMCIIOTA B IPUPOJE, HAYKE U IIPOU3BOJCTBE

Ucrtopus ykcyca
CrnosxxHble 3(hUphl U UX 3HAYEHHE B IPUPOJE, OBITY U MTPOU3BOJICTBE

}KI/IpBI KaK IPOAYKT IMUTaHUA U XUMHUYCCKOEC ChIPhC

3ameHa )KMpPOB B TEXHUKE HEMUILEBBIM ChIPbEM
HexBartka npoioBosibcTBUS Kak Ti00anbHast MpoliieMa 4esloBeYeCTBA U IIyTH €€ PEeLIeHUs
CpencTBa rUTHEeHbl HA OCHOBE KUCIOPOACOAEPKAIIMX OPraHUYECKUX COCTMHEHUN

35

17




Cunrernueckue moromiue cpeactsa (CMC): 10CTOMHCTBA U HEJOCTATKU
AMMMaK ¥ aMUHBI — OECKHUCIIOPOIHBIC OCHOBAHHS
AHUINHOBBIE KpaCUTCJIN: UCTOPUS, TPOU3BOACTBO, IICPCIICKTUBA

101-102 KonTpoasHasi padora Ne 1. 1
1
Paznen 2. OBHIASA U HEOPTAHUYECKAS XUMUSA 103
Tema 2.1. Cooepicanue yueonozo mamepuana
XuMus — HayKa o 103 CocraB BemiecTBa. XuUMH4eckue 3aeMeHThl. CrocoObl CyIIecTBOBaHUS XUMHYecKux | 1
BeIIeCTBAX DIIEMEHTOB: AaTOMBI, TPOCTHIE M CIIOKHBIE BellecTBa. BemiecTBa MOCTOSHHOTO H
IIEPEMEHHOI0 COCTaBa 1 0.2.c4-10
104 3akoH TOCTOSIHCTBA  COCTaBa  BEHIECTB.  BemecrBa  MOJEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS
105 MWMsmepenue BemiecTBa. Macca aTOMOB U MOJIEKYJT. ATOMHasi €OUHHIIA MAacChl.
OTHOCHUTEBHBIE aTOMHASI M MOJIEKYJISIpHast Macchl. KOJTMYecTBO BemecTBa M €MHMLBI €T0 | 1
U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Unciio ABoraapo. MomsipHas macca. 0.3 cll-16
106  ArperaTHbIE COCTOSIHHS BelIecTBa. TBepaoe (KpUCTAIMYECKOe M aMOp(HOE), )KUIKOES 1
U Ta3000pa3HOE arperaTHble COCTOSIHMS BELeCTBAa. 3aKOH ABOTraJipo U €ro CIeACTBHUS.
Momnsipabiii 00b€M BEIIECTB B Ta3000pa3HOM cocTossHUH. OO0BeAMHEHHBIN Ta30BbIi 3aKOH
u ypaBHeHue MenneneeBa — Knaneiipona
107  Cwmecu BemecTB. Pa3nuuust Mex1y cMECSIMU U XUMHUECKUMH COETUHEHUSIMU 1 KOHCIIEKT
108  MaccoBas 1 00beMHas JOJTH KOMITOHEHTOB CMECH 1
Jlabopamopuasa paboma
109-110  Owumcrka BemiecTB GUIBTPOBAHUEM, JUCTHIIUIALMCH U TIEPEKPUCTAILIA3AIECH 1 0(OpMHTH
1 OT4YeT
Tema 2.2. 111  Arom — cnokHas yactuia. JlokazarenbCcTBa CIOKHOCTH CTPOSHUS aTOMAa: KaTOIHbIE U
CTpoeHue aToMa PEHTIeHOBCKUE JIyud, (HOTOdP(EKT, pajnoaKTUBHOCTb, IMEKTpoiu3. [lmaHerapHas 11 0.2. c.16-23
Mozenb atoma . Pesepdopna KOHCIIEKT
112 Crpoenue atoma o H. bopy. CoBpeMeHHbIE NpeICTaBIECHUS O CTPOCHUH aTOMa
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113 CoctaB aToMHOTrO0 si7jpa. HyKIOHBI: TPOTOHBI U HEUTPOHBI 0.2. ¢.23-26
114  M3oromnsl ¥ HYKJIUABL. Y CTOHYUBOCTD s7I€p KOHCIIEKT
115  DnexTtponHas o06onouka aTtomMoB. IlonsTHe 00 SIEKTPOHHOH opOuTanM U
2JIEKTpOHHOM oOmake. KBaHTOBBIE uYmcia: TiIaBHOe, opOuTanbHOe (10O0YHOE), 0.3 ¢.24-31
MarHMTHOE U CIINHOBOE
116 PacnipeneneHne 5SI€KTPOHOB IO 3HEPreTHUECKUM YPOBHSAM, MOIYPOBHAM U
opOUTaNIAM B COOTBETCTBUU C MPUHIMIIOM HaUMEHbINEH sHeprun, npuHuunom [laymu
u npaswioM ['yHaa
117  DOnexTpoHHBIE KOH(QUIypalM AaTOMOB XHUMHYECKHX JJIEMEHTOB. BaneHTHbIe
BO3MOHOCTU aTOMOB XUMHUYECKUX JIEMEHTOB 0.2. c.16-23
118  DuekTpoHHAs KiacCH(UKAIIUSA XUMHUECKUX DIIEMEHTOB: S-, P-, d-, f-aemMeHThI
Tema 2.3. Cooeporcanue yueonozo mamepuana
Ilepnonnueckuit 3akoH | 119  OTtkpeiTHE Nepuoandeckoro 3akona [[. 1. MenaeneeBbiM 0.3c19-24
u 120  Ilepmoamueckuii 3aKOH U CTPOSHHE aTOMa
Iepuonueckas 121  U3orombl. CoBpeMEHHOE TIOHSATHE XHMHYECKOTO O3JIEMEHTa. 3aKOHOMEpPHOCTh [
cacreMa Mo3nu. CoBpemenHas popmynupoBka [lepronndeckoro 3akoHa KOHCIIEKT
XUMIICCKHIX 122  Tlepmoamueckasi cucreMa M CTpoeHHe aroMa. (DHU3UYECKUH CMBICI MOPSIAKOBOTO
SJICMCHTOB HOMeEpa 3JIEMEHTOB, HOMEPOB T'PYIIIBI U IEPUOJA
. 1. Mennaeneea
123  Ilepuoauueckoe H3MEHEHUE CBOWCTB 3JEMEHTOB: pajuyca aTroMma; JHEpPIruu
MOHM3AIMK; DJIEKTPOOTPULATEIbHOCTH. [IpUUMHBI HM3MEHEHHS METaUIMYECKUX U 0.3 c.24-31
HEMETAJNTNYECKUX CBOMCTB 3JIEMEHTOB B IpyMIaXx U MEpUOJaX, B TOM YHCIE OOJBIIUX U
CBEPXOO0IBIINX
124  3nauenune Ilepuonmueckoro 3axkoHa u Ilepuoagnueckoi CHCTEMBl XMMHUYECKHX
3JIEMEHTOB
J. 1. Menneneesa 1y pa3BUTUS HAYKHU U TIOHUMAHUs XUMHUYECKON KAPTUHBI MUPA
Jlabopamopnas paboma
125-126 CpaBHeHHUE CBOMCTB MPOCTHIX BELIECTB, OKCUJIOB U THIPOKCHJIOB 2JIEMEHTOB 0QOpMUTH
III mepuon OTYET

Tema 2.4.

Cooepotcanue yueonozo mamepuana
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Crtpoenue BemiecTBa 127 Tlonsthe O XHUMHYECKON CBA3HM. THIBI XUMHYECKHX CBS3€H: KOBaJIEHTHAs, HOHHAas, 0.2 ¢.32-33
MeTaJuTH4ecKasi 1 BOJAOPOIHAS
128 KoBalleHTHass XUMHYECKasl CBS3b
125 Vonnas xumuueckas cBs3b. KpaitHuii ciydyailt KOBaJICHTHOM MOJSpHON cBsizu. MexaHnu3m 0.2 ¢.33-39
00pa3oBaHKs MOHHOW CBS3U
126 HoHHBIC KPUCTALINYECKHUE PEIICTKHA U CBOMCTBA BEIIECTB C TAKMMH KPUCTAILIAMHU
127 Metannuyeckas XUMHUYeCKas CBsA3b. OCOOBI THIT XUMHUUYECKON CBSI3H, CYIIECTBYIOIIUHA
B MeTa/ulax U ciaBax. Ee OTIMYHS M CXOACTBO C KOBAJICHTHOM M MOHHOM CBS3SIMHU.
CBolicTBa METAIIUYECKOW CBS3U. MeTauinyecKkue KPUCTAJUIMUECKUE PElIeTKH U 0.2. 40-45
CBOMCTBA BEILIECTB C TAKUMHU KPUCTAIAMH. } KOHCIICKT
128 Bogpopomnas xumuueckas cBsS3b. MexaHu3M oOpa3oBaHHs Takoil cBsi3u. Ee
KJIaccuukanus: MEXMOJIEKYJISIpHAsT W BHYTPUMOJICKYJISIpHA BOJIOPOJHBIE CBSI3H.
MonekynsipHble KPUCTAJUIMYECKHE PEIIeTKH s 9TOro Tuma cBs3u. Dusnueckue
CBOMCTBA BENIECTB C BOJIOPOIHON CBsI3bI0. bruonorndeckas poib BOJOPOAHBIX CBsI3el B
OpraHH3aIH CTPYKTYp OMOMOIMMEpPOB
129 KowmmiekcooOpaszoBanue. [ToHATHE 0 KOMIUIEKCHBIX coeTnHEHUsX. KoopauHanmoHHoe KOHCIIEKT
YHCII0 KOMILJIEKCOO0pa3oBaTes
130 BuHyTpeHHSS ¥ BHEIIHAA cdepa KOMITJIEKCOB
Jlabopamopuasa paboma
131-132 B3anmMoneiicTBrie MHOTOATOMHBIX CITUPTOB € (DEITMHIOBOM KHUJIKOCTBIO. oopMuTH
KauectBeHHbIe peakiuy Ha HoHBI Fe2+ n Fe3+ OTYeT
Tema 2.5. Cooepotcanue yueonozo mamepuana
[Tomumepst 133 Heopranuueckne mnomumepsl. Ilomumepsl — mpocThie BemecTBa €  aTOMHOMN 0.1 c.193-
KPUCTAITMYECKONH PEIIeTKON: aJUIOTPONHbIe BHJIOM3MEHEHHUs yriepoaa (anmas, 209
rpadur)

134 Mumnepansl u ropasie noposl. Cepa miuactuiyeckas. MuHepaabHOE BOJIOKHO — acOecT.
3HayeHWe HEOPraHWYECKUX MPUPOIHBIX IOJIUMEPOB B (OPMHUPOBAHUU OJIHOW U3
re0JIOTHYECKUX 0005104eK 3eMii — JINTochepbl
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135 Oprannveckue noiauMepbl. CrocoObl MX MOJTYYEHHUS: PEaKUUH IOJIMMEpU3aluN U
peakiuu TMoJduKOHAeHcau. CTPYKTYphl MOJUMEPOB: JIMHEHHBIC, Pa3BETBICHHBIC U
MIPOCTPAHCTBEHHBIE

136 CrpykTypupoBaHHWE TIOJMMEPOB: BYJIKAaHU3AIMS KaydyKoB, JyOJieHHe OCIIKOB,
OTBEP)KICHUE TOJIMKOHICHCAIIMOHHBIX MoyimMepoB. Kiaccudukanus moaumepoB o
pa3IMYHBIM MPU3HAKAM

0.2.¢.193-
203

Jlabopamopuasa paboma

137-138  OsnakomieHue ¢ oOpa3laMu IIaCTMAacC, BOJOKOH, KaydyKOB, MHHEPAJOB M
ropubix mopoa. IIpoBepka macTMacc Ha 9JIEKTPUYECKYHO IPOBOAUMOCTH,
rOpIOYECTh, OTHOIICHHE K PACTBOPAM KHCIIOT, IEI0YeH M OKHCIUTENEH

opopMuTh
OT4YeT

Tema 2.6.
JlMcriepcHbIe CHCTEMBI

Cooepotcanue yueonozo mamepuana

139 TIlomsatue o aucrepcHeIXx cucreMax. Kiaccudukanus AHCHEPCHBIX CHCTEM B
3aBUCHUMOCTH arperatHoro COCTOSIHUSI JUCIIEPCUOHHOM Cpelbl U AUCIIepcHOM (a3bl, a
TaKXe 1o pazmepy ux yactull. ['pybonucnepcHble CUCTEMBI: SMYJIBCUH U CYCHICH3UH

140 ToukomucHepcHbIE CHCTEMBI: KOJUIOMIHBIE (30JIM W Telu) ¥  HCTUHHBIC
(MoJsleKyJIApHBIE, MOJICKYJIIPHO-MOHHBIE M HOHHBIE). Koarymauus B KOJUIOMIHBIX
pacTBopax

0.2.¢.74-79

141 3nauyeHue TUCHEPCHBIX CHCTEM B JKMBON U HEKHUBOW MPUPOJE U MPAKTUYECKON KUZHU
YelOBeKa. OMYJIBCHH M CYCIICH3HMH B CTPOUTEILCTBE, MUIICBOW M MEIUIIMHCKON
MIPOMBIIIJIEHHOCTH, KOCMETHKE

142 bBuonoruueckue, MEIWIMHCKAE M TEXHOJOTMYECKHE 30JIM. 3HAUYeHHe Trejeid B
OpraHM3aliil  >KUBOM  Marepuu. buonoruueckue, TNHIIEBBIE, METUIIUHCKUE,
KOCMETHYECKHUE TeITN

KOHCIICKT

Jlabopamopuasa paboma

143-144  Tlonmydenue cycrieH3uu cepbl U kKanudonu. [lomydenne sMyIbCUU PaCTUTEIBHOTO
Macna u Oenzona. [lomydyenuwe 305 kpaxmana. [lomyueHuwe 3015 cepbl U3
THOCYTb(haTa HATPUS

0(OpMHTH
OT4YEeT

Tema 2.7.

Cooeprcanue yueonozo mamepuana
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XUMHYECKUE PEAKIIUU

145

146

Knaccupukanuss XMMUYECKUX pEaKUUil B OPraHUYEeCKON M HEOPraHMYECKOW XHMUHU.
[ToHsATHE O XUMUYECKOH peakiyn.. Peakiuu, uaymnme ¢ U3MEHEHHEM COCTaBa BEIECTB:
M0 YHUCIy W XapakTepy pearupyromux U o0pa3yomuxcsi BEIIeCTB (pa3iioKeHus,
COCJIMHEHUS, 3aMelIeHusl, 00MeHa); 0 M3MEHECHHUIO CTENCHEH OKHCIICHUS JICMEHTOB
(OKHCIUTENBHO-BOCCTAHOBHUTEIbHbIC " HEOKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
PEeaKIIIm)

Knaccudukanus mo terioBomy 3hdekty (3K30- ¥ SHIOTEpMUIECKHe); 1Mo ¢ase (Tromo-
Y TETEPOTeHHBIE); 10 HANPaBJICHUIO (00paTUMbIE B HEOOPATUMBIE); IT0 HCITOJIb30BAHUIO
KaTanm3aropa (KaTaIUTUYECKHE M HEKaTAINTHYECKUE). IO MeXaHU3My (paJuKalbHBIE,
MOJICKYJISIPHBIC U HOHHBIE)

0.2.¢.52-60

147

148

BeposATHOCTE NMPOTEKaHWsSI XUMUYECKHX peaKkiuil. BHYTpeHHsAs SHEprus, SHTAJIBIINS.
TemnnoBoit a¢dext xumuueckux peakuuid. TepMoxuMudeckue ypaBHEHUs

CrangapTHas SHTaJIbIUS peakuil U oOpa3oBanus BeulecTB. 3akoH I'. U. I'ecca u ero
CJIEACTBUS. DHTpONUS

KOHCIICKT

0.2. c.54-58

149

150

Ckopocth xumuyeckux peakuuil. [lonstue o ckopoctu peaknuil. CKOpocTh TOMO- U
reTepOreHHON peakuu. JHEPrus aKTUBALUU

@akTopsl, BIMAIOIIME Ha CKOPOCTh XMMHUYECKOW peakumu. IIpupona pearumpyrommx
BemecTB. Temmeparypa (3akoH Baunt-T'odda). Konuentpanus. Karamuzatopsr u
KaTaJln3: TOMO- W TETEPOreHHBIM, MX MeXaHu3Mbl. (DEepMEHTHI, UX CpPAaBHEHHE C
HEOPraHMYECKUMHU KaTan3aToOpaMu. 3aBUCUMOCTb CKOPOCTH PEAaKIMHA OT IOBEPXHOCTH
CONPUKOCHOBEHUS PEArNPYIOLINX BEIECTB

0.2. ¢.60-65

151

152

OOpatuMoCTh XHMHYECKUX peakiuid. Xumudeckoe paBHoBecue. [lonstue o
XUMHUYECKOM  paBHOBecHHM.  PaBHOBecHble ~ KOHUEHTpauuu. JMHAMHUYHOCTH
XUMHUYECKOI'O0 PaBHOBECHSL.

@DakTOphl, BIHSKOLNIME HA CMEIIEHWE pAaBHOBECHs: KOHIIEHTpALUs, [aBIICHHUE,
temneparypa (npuauun Jle Ilarense)

0.2.¢.65-71

Jlabopamopuasa paboma

153
154

Biustnue temneparypsl 1 KOHLEHTPALMK HA CKOPOCTh XUMUUYECKON peakluu
3aBUCUMOCTh CKOPOCTHM pE€akUMM OT Karainuzartopa. KaTanum3 TOMOTreHHbIN,

reTeporeHHbIN, epMEeHTaTUBHBIN

opopMHUTH
OTYeT

Tema 2.8.

Cooeporcanue yueonozo mamepuana

22




PactBops1

155

156

[Tonsatue o pacrBopax. PuU3MKO-XMUMHYECKash MPUPOAA PACTBOPEHHUS M PACTBOPOB.
B3auMopeiicTBue pacTBOpUTENS H PACTBOPEHHOIO BEIIECTBA. PacTBOPHMOCTH
BCIICCTB.

CnocoObl BBIpaKEHUS KOHIIEHTpAIMM PAacTBOPOB: MAaccoOBasl JOJII PACTBOPEHHOTO
BellecTBa (IPOLICHTHAs), MOJISIpHAsT

0.2.¢.74-80

157

158

Teopusi 3AEKTPOIUTUYECKON aucconuanvu. MeXaHu3M OHCCOIMAllMM BEHIECTB C
pa3IMYHBIMU TUIIAMM XHUMHUYECKUX CBs3€H. BKnajg pycCKUX YUYEHBIX B DPa3BUTHE
MPEACTABICHUH 00 JJICKTPOJUTHYECKOW aucconuanur. (OCHOBHBIE ITOJOKECHHUS
TEOPUH  DJEKTPOJUTUYECKOW  aucconuanuu. CTeneHb  DIEKTPOJMTHUYECKOU
JUCCOIMAIIU U (aKTOPBI €€ 3aBUCUMOCTH. CHITBHBIC M CPETHUE DIICKTPOIUTHI
Huccomnmaruss Boawl. Bomoponsbelii mokaszarens. Peakuun oOMeHa B BOJHBIX
pacTBOpax 3JIEKTPOJIUTOB

0.2.¢.83-90

159

160

lunponus kak oOmeHHbIM mporecc. HeoOpaTumblil TMIPOIN3 OPraHUYECKUX W
HEOPraHMYECKUX COCIUHEHUH M €ro 3HAaueHUEe B IPAKTHUECKOW JesTeIbHOCTH
YyeJioBeKa

OOpaTuMblii THAPOIU3 Coeit

0.2.¢.93-98

161

162

Crynenuarsiii rugponus. Ilpaktuueckoe npumeHeHue ruaponausa. [uaponus
OpPraHUYeCKUX BelecTB (OETKOB, )KUPOB, YITIEBOJOB, MOMUHYKIC0THI0B, AT®D) 1 ero
OMOJIOrNYEeCKOe U MIPAKTUYECKOE 3HAUECHUE

OwmbuieHue xupoB. Peakuus srepuduxanmu

0.2.¢.93-98

Jlabopamopuasa paboma

163-164  IIpuroroBieHHE PaCTBOPOB Pa3IMYHBIX BUJOB KOHIICHTPALUU

oopMHUTH
OTYeT

Tema 2.9.
OKMCIIUTEIIFHO-
BOCCTAHOBHUTEJILHBIE
peaKIuu.
DIIEKTPOXUMHUYECKHUE
MPOIIECCHI

Cooepotcanue yueonozo mamepuana

165

166

OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITGHBHBIG peaKHI/II/I. CTGHGHB OKHCJICHHA. BOCCTaHOBI/ITeJ'II/I
1 OKHUCIIUTCIIN. OKI/ICJIeHI/Ie 1 BOCCTAHOBJICHHUC.

Baxkueimne OKHCIUTEIN W BOCCTAaHOBHUTENH. BoOCCTaHOBUTEIBHBIE CBOMCTBA
MCTAJIJIOB — HpOCTBIX BCIICCTB

0.3 ¢. 98-102

Cooepotcanue yueonozo mamepuana
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167  OxwucnuTenbHbIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA HEMETAJUIOB — MPOCTHIX BELIECTB. KOHCIEKT
168 OxwucnutenbHble W  BOCCTAaHOBHUTEJIbHBIE CBOWMCTBA BELIECTB, O0Opa30BaHHBIX
AJIEMEHTaMH B IPOMEKYTOUHBIX CTETIEHAX OKHCICHUS.
169 Knaccudukamus OKHUCIIUTEEHO-BOCCTAHOBUTEILHBIX peaKkIum. Peaxnuu 0.2.¢. 99-
MEXATOMHOTO U MEXMOJEKYJIIPHOTO  OKUCIEHUS-BOCCTAaHOBIEHUS. Peaknumn 105
BHYTPHUMOJIEKYJIIPHOI'O OKUCIIEHUS-BOCCTAaHOBJICHHUS
170  Meroasl COCTaBIE€HHUS YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
Mertoz 351eKTpOHHOr 0 OanaHca
171  Xumuueckue UCTOYHHUKHU TOKA. DJIEKTPOJHBIE TOTEHLIUAIBI. KOHCIIEKT
172 Psanm  craHgapTHBIX  DJIGKTPOJAHBIX  MOTCHIUMAIOB  (AJICKTPOXUMHUUYSCKHH  psJl 0.2 ¢c. 104-
HaNpsHKEHUH METAJIIIOB) 108
Tema 2.10. Cooeporcanue yueonozo mamepuana
Knaccudukanus 173  Knaccudukanuss HeopraHWueckux BemiecTB. [IpocTeie W CHOXHBIE BelIECTBA. KOHCIIEKT
BEILCCTB. Hpo(;THe OKCI/IIII)I, ux KJIaCCI/I(bI/IKaIII/ISI. FI/II[pOKCI/IIII)I (OCHOBaHI/ISI, KHCJIIOPOACOACPIKAIINEC KHUCJIOTHI,
BeIeCTBA aMmdoTepHbIe TUAPOKCHIBI).
174 KucnoTsl, X Ki1accupuKaius.
175 Oxcuasl ¥ THAPOKCHUIBI METANJIOB. 3aBUCUMOCTh CBOMCTB 3THX COEAMHEHUH OT KOHCIIEKT
CTETNeHEeW OKHCIEHHs] METaJJIOB. 02.¢c.119-
176  3HauyeHMe METaJUIOB B IPUPOJIE U KU3HU OPraHU3MOB 124
177  Kopposzus meramnos. [TonsiTue koppo3uu. Xumudeckasi KOppo3Husl. KOHCIIEKT
178  Dnexkrpoxumuyeckast Kopposus. CriocoObl 3alIUThl METAIIOB OT KOPPO3UU
179  OOGmue cnocoObl mosyueHHus: MeTaiioB. MeTamibl B mpupoae. Meramryprus U ee 0.2.¢c.119-
BUJIBI: IUPO-, TUAPO- U IIEKTPOMETAILTYPIHUS. 120
180  DnekTponM3 paciulaBOB U PAacCTBOPOB COEIMHEHHMH METANJIOB M €ro MpPaKTUYEeCKOoe
3HaYCHHE
181  Hewmeramnbl. Ilonoxxenne HemeramnoB B Ilepmoauueckoil cucreme, 0COOEHHOCTH 0.2.c.162-
CTPOEHUS UX aTOMOB. 166
182  DnexkTpoOTpPHLIATENBHOCTS.
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CamocrosiTesibHast paboTa 00y4arOIIUXCH
CocraBieHue TaOnuIbl
CocraBieHrEe KOHCIIEKTa
CocraBneHnue cooOmIeHus
[TogroroBka npeseHTanuin

Temamuka domawHux 3a0anuii
Ponb MeTanioB B UCTOpHUM YEJIOBEUECKOW IUBUIN3ALIUU
HcTopust 0Te4eCTBEHHON Y€pHON METaJLIIypruu
Hcropus oTeuecTBEHHONW IBETHOW METAJLTYprUu
CoBpeMEHHOE METAIUTYPTHUYECKOE TPOU3BOJICTBO
CriennaabHOCTH, CBSI3aHHBIE ¢ 00pab0OTKOM METaIoB
Ponp MeTamioB u criiaBoB B HAYYHO-TEXHUYECKOM IIpOrpecce
Koppo3zus MeTanioB 1 criocoObl 3alUThl OT KOPPO3UU
WuepTHBIE UM O1aropoAHbIe ra3bl
Poxpnatomue conm — rajgoreHsl
Hcropus BEICKOW CIMYKHU

25

Jlabopamopuasa paboma

183-184  BzaumojeiicTBHE METAJUIOB C PACTBOPAMH KHCJIOT U COJIEH.

oopMHUTH
OTYeT

Tema 2.11.
OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COCTMHECHHI

Cooepotcanue yueonozo mamepuana

185 Oxcunsl. HeconeoOpasyrorue u coneodpasyrorniue okcuabl. KHcioTHbIE OKCHIIBI,
UX CBOMCTBA.
186 OcHOBHBIE OKCHU[IBI, X CBOMCTBA. AM(OTEpHBIE OKCHJIBI, UX CBOWUCTBA.

KOHCIICKT

25




187

188

Kucnorel opranmyeckune u Heopranumyeckue. Kuciaorsl B cBere Teopuu
NMEKTPOINTUYECKON nucconanvy. KucioTsl B CBETE IPOTOIUTHYECKON TEOPUU.
Knaccudukanus opraHHuecKuX ¥ HEOPTraHUIECKUX KUCIIOT.

OOue cBOWCTBA KHUCJIOT: B3aMMOJAEHCTBHE OPraHMYECKUX M HEOPraHWYECKHX
KHUCJIOT C METaJUIaMU, OCHOBHBIMH M aM(OTEPHBIMUA OKCUAAMHU U THAPOKCUTAMH,
colsiIMM,  oOpa3oBaHHE  CIOXHBIX  3(upoB.  OCOOEHHOCTH  CBOWCTB
KOHILICHTPUPOBAHHOM CEPHOM U a30THOM KUCIIOT

KOHCIICKT

189

190

OcHoBaHMs oOpraHnyeckue M HeopraHudeckue. OCHOBaHUS B CBETE TEOPUU
ANEKTPOIIUTUYECKOW Juccounanuu. OCHOBaHMS B CBET€ MPOTOIUTHUECKOM
teopun. Krnaccudukanus oOpraHM4ecKHX M HEOPraHMYECKHUX OCHOBaHUIL.
XuUMUYecKrue CBOWCTBA IIeoueid U HEepacTBOPUMBIX OcHOBaHUU. CBoMCTBa
OECKHCIOPOAHBIX OCHOBaHM: aMMHUaKa U aMUHOB. B3auMHoOe BiMsIHUE aTOMOB B
MOJIEKYJI€ aHUIMHA

AmdoTrepHble OpraHM4ecKMe€ M HEOpraHudeckue coeluHeHHus. AMQoTepHbIe
OCHOBAaHHSI B CBETE MPOTOJUTHYECKOH TeOopuu. AMGOTEPHOCTb OKCHIOB U
TUAPOKCHUIIOB IEPEXOJHBIX METAIJIOB: B3aUMOJCUCTBUE C KHUCIOTAMH U
1IeJI0YaMU

KOHCIICKT

191

192

Counu. Knaccuduxanus nu xumMudeckre cBoicTBa coneil. OcoOeHHOCTH CBOMCTB couieit
OpPraHMYECKUX U HEOPraHMYECKUX KHUCIOT

'enetnyeckasi CBsA3b MEXIy KjaccaMd OpPraHMYECKUX M  HEOPraHUYECKHX
coequHeHuil. [loHsATHE O TEHETUYECKOM CBA3M M TEHETUYECKUX psAgax B
HEOPraHMYECKOM M OpraHnYecKoil XuMuH. [ eHeTrnueckue psaapl MeTala (Ha mpumepe
KaJIBIIMS U JKeJe3a), HeMeTallja (Cepbl U KPEMHHS ), TIEPEXOTHOTO dJIeMEHTa (IMHKA).
I'eneTnyeckue psiibl U TEHETUYECKAsl CBA3b B OPraHMYECKOM XUMUU. EnnHCTBO MUpa
BEIIECTB

KOHCIICKT

Jlabopamopuasa paboma

193-194 Peakium, uaymme ¢ oOpa3oBaHUEM OCaJKa, ra3a WM BOJBI JIJISI OPTAHUYECKUX H

HEOPTaHUYCCKUX KHCIIOT

oopMHUTH
OT4YeT

Tema 2.13.

Cooeprcanue yueonozo mamepuana
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XUMUS B )KU3HU

OOGmiecTBa
195 XuMHS M TOPOU3BOACTBO. XHMMHUYECKas IPOMBIIIIEHHOCTh U XUMHUYECKHE 0.2¢c. 192-
TexXHOJIOTHH. ChIpbe JJIsI XUMHYECKOU MPOMBIIIJIEHHOCTH. 199
196 Boga B XuUMUYEeCKOW TPOMBINUICHHOCTH. DHEPrHsl Ul  XUMHYECKOTO KOHCHEKT
MIPOM3BO/ICTBA.
197 HayuHble npuHIUIIBI XUMHUYECKOTO TPOU3BOJICTBA. 3aIMTa OKPYKAIOLIEH cpeasl n 1
oXpaHa TpyJa IpH XUMHYECKOM ITPOU3BOJICTBE.
198 OcHOBHBIE CTaJUM XHUMHUYECKOro Mpous3BojacTBa. CpaBHEHHE IPOU3BOJICTBA
aMMHaKa ¥ MeTaHoa
199 XuMHSI B CEIIBCKOM XO3SMCTBE. XHMH3AIMSA CEILCKOI'O0 XO3SHMCTBA M €€ 0.2 ¢. 199-
HampaBlieHus. PacTeHWss W MOYBa, MOYBEHHBIA MOTJIOUIAONIMI KOMIIJIEKC. 209
Yn00peHus 1 uX KiIacCUPUKaII. KOHCIIEKT
200 XUMHUYECKUE CPENCTBa 3allUThl pacTeHuil. OTpunaTenbHble MOCIEICTBUS
MIPUMCHEHHUS TTECTUITNIOB U 00pb0a ¢ HUMH. XUMU3AIHS )KUBOTHOBOCTBA
201 XuMusg ¥ 9KOJIOTHs. XUMHUYECKOe 3arps3HeHHe OKpykawmehd cpeabl. OxpaHa
ruipocepsbl OT XUMUIECKOTO 3arpsi3HEHUSI. 1
202 Oxpana moOuYBBI OT XUMHYeckoro 3arpssHeHus. OxpaHa armocdepsl OT
XUMHUYECKoro 3arpsisHeHus. OxpaHa ¢uopbl M (ayHbl OT XMMHYECKOTO
3arpsi3HeHusl. BUOTEXHONIOTUS ¥ TeHHAs HHXKEHEePUS
203 XuMHs U NOBCEIHEBHAS KU3Hb YelloBeka. JlomamHss anTteka. Mowyue 1 YUCTSIIIe 0.2 ¢. 209-
cpenctBa. CpenctBa 60pbObI C OBITOBBIMH HACEKOMBIMH. 214
204 CpencTBa TMYHON TUTHEHBI U KOCMETHKH. KOHCIIEKT
205 Xwmwus w nuna. MapKUpOBKH YITAKOBOK THINEBBIX M THTHEHUYSCKUX TPOJYKTOB H
YMEHME UX YUTATh. 1
206 DKOJIOTHS XWINIA. XUMUS Y T€HETHKA YeJI0OBEKA
Jlabopamopuasa paboma
207-208 OsHakoMJIeHHE C KOJUICKIMEeW yaoOpeHuid W mecTUHuaoB. O3HAKOMIIEHHE C ‘ | 2 dbopMuUThH
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o0pa3iaMu cpecTB OBITOBOM XMMUU M JICKAPCTBEHHBIX MIPENIapaToB

OTUCT

CamocrosiTesibHas paboTa 00y4arOIIUXCs

CocraBieHue TaOIUIIbI
CocTaBiieHHEe KOHCIIEKTa
CocraBiaeHHE COOOIICHUS
[ToaroroBka npe3eHTarmit

Temamurxa 0oMawHux 3a0aHuil

['pyboaucniepcHble CUCTEMBI, X KJIaCCHU(PHUKAIUS U UCIOIb30BaHUE B MPO(HECCHOHATBEHOM

JIeSITeIbHOCTH 155

Kocmernueckue remnu

[IpumeHeHue cycnieH3ui U SMYJIbCUI B CTPOUTEILCTBE

MuHepaJbl ¥ TOPHBIE OPOJIbI KaK OCHOBA JTUTOCHEPHI

PactBopbI BOKpyT Hac

Boga kak peareHT U Kak cpejia JJjisi XAMUYECKOTo Mmpolecca

Tumnbl pacTBOPOB

Kuznub u gestenpHocth C. Appenuyca

Bxiag oTeuecTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU IEKTPOIUTUUECKON UCCOLUALINU
CamocTosiTesibHas padoTa 00y4aKOIIHXCS

CocraBienne TaOIUIILI

CocraBieHHne KOHCIICKTa

CocraBieHHE COOOIICHHS

IToaroroBka npeseHTanuin 15
Temamuxa oomauHux 3a0aHul

Ponp MeTamioB B UCTOPUH YE€TTOBEYECKOM ITUBUIIN3AIINHI

Hcropust 0Te4eCTBEHHON YEpPHON METaJLIypruu

Hcropust 0TeueCTBEHHOM IBETHON METaJUTypPIrUH

CoBpeMEeHHOE METaJUTYPrHueCcKO€e MPOU3BOJICTBO
CamocrosiTesibHasi padoTa

CocrasiieHue TaOIUIIBI 15

CocraBiieHr€e KOHCIIEKTA
CocrasiieHue coOOLIEHUS
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[Togroroska npeseHranuin
Temamura 0OMawHUX 3a0aHull

Posxnmaromniue coimm — rajioreHsl.
Hctopus mBeACKONW CIUYKU

WueptHble uinu 6J1aropoHbIe Ta3bl.

209- 211 KonrtpomnsHas padora Ne 2

Bcero
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3.4. XapakTepucTHKA OCHOBHBIX BUI0B Y4eOHOM 1eSiTeJIbHOCTH 00y4alomuxcst

Conep:xanue 00yyeHust XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEIbHOCTH 00y4al0UIUXCS
(Ha YpOBHe YUeOHBIX el CTBHII)

Bakneillune XMMHYECKHe | o VYMCHHME J[aBaTh ONPEACICHHE W OINCPUPOBATh  CICAYIONIMMU

IOHATHUA XUMHUYCCKUMU IIOHATHUAMU: BCUICCTBO, XUMHYSCKHH 9JICMCHT, aTOM,
MOJICKYJIa, OTHOCUTCIIBHBIC aTOMHasd W MOJICKYJIsIpHasd MacChbl, UOH,
AJJI0TpOIINA, HU30TOIIbI, XHUMHYCCKasa CBA3b,

AIIEKTPOOTPHULIATEILHOCTD, BAJICHTHOCTh, CTENICHb OKUCJICHHS, MOJIb,
MOJIIpHAasT Macca, MOJSIPHBI 00BbeM ra3000pa3HbIX BEIIECTB,
BEIIECTBA  MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO  CTPOCHHS,
pacTBOpPBI, BJEKTPOJUT W  HEIIEKTPOIUT, BICKTPOJIUTUUYECKAS
JIUCCOLIMAIMSA, OKHUCIUTENb M BOCCTAHOBHUTEIb, OKHUCJICHHE U
BOCCTAaHOBJICHHE,  TEIJIOBOM  3ddekr  peakmum,  CKOPOCTh
XUMHUYECKON  peaklud, KaTaliu3, XHUMHYECKOe paBHOBECHE,
VIIEpOAHBIH  CKeneT, (yHKIMOHAJIBHAs Tpynmna, H30Mepus,
TOMOJIOTHUS

OcHOBHbBIE TEOPUH XUMHHM | ¢  YCTaHOBKA 3aBUCHMOCTH CBOWCTB XHUMHYECKHX BEIIECTB OT
CTPOCHHUSI aTOMOB 00Pa3yIOIINX UX XUMHYECKUX DJIEMEHTOB

e XapakTepuCTMKa BaXHEUIIUX THUIIOB XUMHUYECKUX CBSI3€H U
OTHOCHUTEIIBHOCTH 3TOW TUMOJIOTHU

e OOBsICHEHHE 3aBUCHMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa H
CTPOEHUS KPUCTAIUIMYECKUX PELIETOK

e  DopMyIMPOBKAa OCHOBHBIX MOJIOKEHUN TEOPUU IIEKTPOIUTHUECKOU
JIACCOLIMAIMA W XapaKTepUCTUKAa B CBETE€ ATOHM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAUHEHUMN

e @opMynMpOBKa OCHOBHBIX IIOJIO)KEHHM TEOPUU XHUMHUYECKOIO
CTPOEHHUS OpPraHWYECKUX COCAMHEHHU M XapaKTEPUCTHKA B CBETE
9TOM CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHUI

Bakneiimme Bemecrsa | o XapaKTepUCTHKA COCTaBa, CTPOCHHUS, CBOWCTB, MONYYCHHS U
H MaTepHaJbl npuMeHeHus BakHenmmx MeramwioB (IA u II A rpymnm, amromMuHus,
JKene3a, a B ECTECTBEHHO-HAyyHOM IHpoduie U HEKoTopbix d-
AJIEMEHTOB) U UX COCTMHECHHI

e XapakTepucTHKa CcOCTaBa, CTPOEHHS, CBOICTB, IIOJyY€HUS U
npuMeHenus BaxHenmux Hemeramion (VIIL A, VIIA, VIA rpynmn, a
Takxke azora u ¢ocdopa, yriepoga U KpeMHHs, BOJOPOJa) M HUX
COoeTUHEHNN

e XapaKTepucTHKa cOCTaBa, CTPOEHHS, CBOICTB, IIONyY€HUS U
OPUMEHEHHUsS BaXKHEMIIMX KJIAcCOB YIJIEBOJOPOIOB  (AJIKaHOB,
[IMKJIOAJIKAHOB, aJIKCHOB, AQJIKHHOB, apeHOB) W WX Hauboisee
3HAYUMBIX B HAPOJHOXO3MCTBEHHOM ILJIaHE MPEJCTaBUTENEH

e AHaJOrMyHas XapakTEpPUCTUKA BAKHEHIINX IPEICTaBUTENEN

e JIpyTUX KJIAcCOB OPTaHMYECKUX COEIUHEHMI: METaHoja U ATaHoJja,
CJIIOKHBIX 3(HUPOB, KUPOB, MBLI, albAeTUIOB ((popMaabAeTUIOB U
aleTanbIeruaa), KETOHOB  (aleToHa), KapOOHOBBIX  KHUCIOT
(YKCyCHOM  KHUCIIOTBI, JJIsi €CTECTBEHHO-HAyYyHOTo  MpOQuis
IpEICTaBUTENIEH JIPYIMX KJIAcCOB  KHCIOT), MOHOCaxapuoB
(TI0KO03BI), AMCaXapuI0B (caxapossl), MOJUcaXapuaoB (Kpaxmana u
IIEJUTIOJIO3b]), AHWJIMHA, AMHHOKHUCIOT, OEJIKOB, HCKYCCTBEHHBIX U
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CUHTCTUYCCKHX BOJIOKOH, KAYYYKOB, IJIACTMACC

XUMHYECKHH S3BIK
M CMMBOJIUKA

Hcnonb3oBanne B y4eOHOW M Mpo(hecCHOHAIBHOW AEATEIbHOCTH
XUMHUYECKHX TEPMUHOB ¥ CUMBOJIMKHU

Ha3Banue  u3yueHHBIX  BEILECTB IO  TPUBHAIBHOM  WiIn
MEXIYHApOJAHON HOMEHKJIAType H OTPaXEHHE COCTaBa JTHX
COEMHEHUH C MOMOILBI0 XUMUYECKUX (POopMyII

OTpakeHne XHUMHMYECKHX IPOLIECCOB C IIOMOILBIO YpaBHEHUH
XUMHYECKUX PEAKIU

XuMHYecKHe peakunu

OOBsiCHEHHE CYIIHOCTHM XMMHYECKHX mpoueccoB. Knaccudukanms
XUMHYECKUX PEAKLUN IO Pa3JIMYHBIM IPU3HAKAM: YHCIY U COCTaBYy
IPOAYKTOB M PEAareHTOB, TEIIOBOMY 3¢ (eKTy, HanpaBieHuo, (ase,
HaJIU4YMIO  KaTaJM3aToOpa, W3MEHEHUIO CTEIECHEHM  OKUCIICHUS
3JIEMEHTOB, 00pa3yOIUX BEIIECTBA

VYcTaHOBKa MPU3HAKOB OOILETro M pa3IMyHOrO B TUIOJIOTMU PEaKIUH
JUIsl HEOPraHUYECKOM M OPTraHMYECKOW XUMHH

Knaccugukanus BenecTs U MpoueccoB ¢ TOUKH 3pEHUs
OKHUCJIEHUs-BOCCTaHOBIEHU. CoOCTaBiIeHUE YpaBHEHHM peakuui ¢
MOMOILBIO METO/1A AJIEKTPOHHOI0 OajaHca.

OOBsiCHEHHE 3aBHCHMOCTH CKOPOCTH XMMHUYECKOH pEakLuu U
10JIO’)KEHHUSI XMMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX ()aKTOPOB

XuMH4YecKkui
IKCIEPUMEHT

BrmonHeHe XUMHYECKOTO OKCIICPUMCHTA B IMMOJIHOM COOTBCTCTBHUU
C TIpaBUJIaMHu 0€30MaCHOCTH

Habmronenue, ¢uxcauust u onucaHue pe3ysbTaTOB IPOBEIEHHOTO
HKCIEPUMEHTA

Xumuueckas
uHpopManus

[TpoBeneHue caMOCTOSTENHLHOIO MOUCKA XMMHUYECKONH MH(pOpMAaLUu
C HCIOJIb30BAHUEM pPa3IMYHbIX MCTOYHUKOB (HAay4HO-TOIYJISPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa)
Vcnonb30BaHuEe KOMIIBIOTEPHBIX TEXHOJIOTUH JUIst 00pabOTKH

U Tepefayd XUMHUYECKOM HMHQOpMamuu U ee MpelICcTaBlIeHUs B
pa3ianyuHbIX opMax

PacueTnl Mo XUMHYECKUM
dbopmyaam
1 YPABHEHHUAM

YcTaHOBKA 3aBUCUMOCTH MEXKIY KaueCTBEHHOU M KOJIMYECTBECHHOU
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOLIECCOB.

Pemenne pacyeTHbIX 3aJady MO XHUMHUYECKUM (opMmyrnaMm H
YPaBHEHUSIM

IIpoduasHoe n
npo¢ecCHOHATBLHO
3HAYUMOe
cojepiKaHue

OOBbsicHEeHMEe XMMHUYECKHMX SBJICHUH, NMPOUCXOAALIMX B MPUPOE,
OBITY U Ha MPOU3BOJICTBE

Onpenenenue BO3MOXKHOCTEH MIPOTEKAHHS XUMHYECKHIX
IpEeBpaIleHUH B PA3IMYHBIX YCIOBUSIX

CobmtoneHne mpaBU 3KOJOTMYECKHM TIPaMOTHOTO MOBEJIEHHUS B
OKpY’KaroIIen cpene

OrneHka BIUSHUS XUMHUYECKOTO 3arpsS3HEHUS] OKPYIKAIOIMICH Cpeibl
Ha OpraHHU3M YelIOBEeKa U APYTHE KUBBIE OPTaHU3MBI

CobumtoieHne mpaBuil 0€30MacHOr0 OOpallleHUs] ¢ TOPIYMMH U
TOKCHYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYAOBaHUEM
[ToaroroBka pacTBOPOB 3a/JaHHOW KOHIIEHTpAaUM B OBITY M Ha
IIPOU3BOJICTBE

Kputnueckast oneHka IOCTOBEPHOCTH XUMHUYECKOW HH opMaiuu,
MOCTYTAIOUIEH U3 Pa3HbIX HICTOUHUKOB
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4. YCJIOBUSA PEAJIMBALIMU YYEBHOI'O NTPEMETA

4.1. MaTepuaJibHO-TeXHUYeCKOe o0ecnedeHne

[Tomemenne  kaOuHETa  JOJDKHO  YAOBIETBOPATH  TpeOoBanusMm  CaHuUTapHO-
anuaeMuonorndeckux mnpaBuia u HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u OBITH OCHAITICHO
TUTIOBBIM ~ OOOPYJIOBAaHMEM, VYKa3aHHBIM B HACTOSIIMX TpeOOBaHHUSAX, B TOM YHCIIE
CIEIUATM3UPOBAHHON y4eOHOM MeOenbl0 M CpeACcTBaMH OOYy4YeHHUS, JOCTATOYHBIMHU IS
BBITIOJTHEHUS TPeOOBaHUH K YPOBHIO MOATOTOBKU O0YUYaIOIIUXCS.

B kaOunere M0MKHO OBITH MYJbTUMEIMITHOE 00OpYAOBaHHE, MOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTENBbHOIO Mpoliecca MOTYT MPOCMAaTpUBaTh BU3YaJIbHYI0 MH(OPMALUIO 10
XUMUH, CO3[1aBaTh PE3EHTALlMN, BUIEOMATEepUabl U T. II.

B cocraB yueOHO-METOAMYECKOTO0 M MaTepUabHO-TEXHUYECKOTO OCHAIIeHHUs KabuHeTa
XUMUU BXOJST:

* MHOTO()YHKIIMOHAJIbHBIA KOMILIEKC TIPETo/1aBaTes;

* HaTypajbHble OOBEKTHI, MOJENU, NpubOpbl U HAOOPH IS  OCTAHOBKHU
JEMOHCTPAIIMOHHOTO ¥ YUEHUUYECKOTO KCIIEPUMEHTA;

* IeYaTHbIEC U IKPAHHO-3BYKOBBIE CPEICTBA OOYUECHHUS;

* Cpe/ICTBa HOBBIX MH()OPMAITMOHHBIX TEXHOJIOTU;

* PEaKTUBBI;

* IEPEYHU OCHOBHOM U JOIMOJHUTEIHLHOU yueOHO ITEepaTyphl;

* BCIIOMOTaTeIbHOE 000PYI0BaHUE U UHCTPYKIUU;

* OuOIMOTEeUHBIN (DOHT.

4.2. UudopmannoHHoe obecreyeHmne

B 6uGnuoreunsiii GpoH BXOAAT y4eOHUKH U yuyeOHO-MeTonuueckue KoMruieKTol (YMK),
PEKOMEH/IOBaHHbIE  WJIM  JONYIICHHbIE JUIS  HMCHOJB30BaHUA B  MpodeccHoHATbHBIX
00pa3oBaTeIbHBIX OpraHU3AIUAX, PEATU3YIOMUX O00pPa30BaTEIbHYI0 MPOrpaMMy CPEIHETO
obmero obpaszoBanusi B mnpenenax ocBoeHuss OIIOII CIIO wa 06a3e OCHOBHOTO OOIIETro
o0paszoBaHUsI.

bubnuoTeunslil GOHA JOMOJHEH XUMHYECKOHN SHITUKIIONECINEH, CIIpaBOYHUKAMU, KHUTaMHU
JUTSI YTeHUSI TIO XUMUH.

B mnpomecce ocBoeHus TporpaMmbl  Y4eOHOTO MpeaMeTa MO  BBIOOPY  «XUMHS»
oOydarommuecs UMEIOT JIOCTYII K 3JIEKTPOHHBIM Y4eOHBIM MaTepHaliaM M0 XMMHH, UMEIOITIMCS B
CBOOOJIHOM JOoCcTyne B ceTH VIHTEepHeT: OJJEKTPOHHBIM KHHUTAaM, IMPaKTHKyMaM, TecTaM,
marepuanam EI'D u np.

IlepeyeHb y4eOHUKOB, YUeOHO-METOAUYECKOM W JOMOJTHUTEIbHOM
Jureparypsl, UnTepHeT-pecypcoB

OcHosHble ucmoyHUKY (0151 00YUAIOWUXCST)

1. Tabpuensn O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u ap. Xumus s mpodeccuid u
CHEIHAIBHOCTEN €CTEeCTBEHHO-HAYYHOTO Npoduis: y4eOHUK sl CTYZ. YUPEXKACHUHA Cpes.
npod. obpazoBanus. — M.: [Ipocsemenue, 2014. — 234 c.

2. Tabpuensa O.C., OctpoymoB W.I'., CnankoB C.A., JlopodeeBa H.M. Ilpaktukym: yueo.
nmocobue s CTyI. yupexaeHuil cpen. npod. obpazoanusa. — M.: IIpocsemenue, 2014. —
224 c.
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INa6puensta O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus: mocobue 1t moaroroBku kK EI'D:
yae0. mocobue sl CTyA. YUpexkaeHu cpea. mpod. oopazoBanus. — M.: [Ipocsemenue, 2014.
—204 c.

INabpuensu O.C., JIpicoBa I'.I'. Xumus. Tectsl, 3aaun U yrpaxHeHus: yueO. nmocoodue st
CTYI. YUpeKIeHUH cpen. mpod. oopazosanms. — M.: [Ipocsemenne, 2014. — 125 c.

Pymsutuc I'.E., ®enpaman @.1°., Xumus. 11 kmacc. — M.: [Ipocsemenue, 2014. — 185 c.

Pymsutuc I'.E., ®enpaman @.1°., Xumus. 10 kmacc. — M.: [Ipocsemenue, 2014. — 230 c.

s npenooasamens
INabpuensn O.C., JIpicoBa I'.I'. Xumusi: kHUTa A7 IpemnoiaBaTesisi: y4eOHO-METO 1. ocodue.
— M.: Ilpocsemenue, 2014. — 203 c.
INabpuensn O.C. u ap. Xumus i npodeccuil U CrenuaaTbHOCTeH TEXHUYECKOTo Mpodus
(2JIEKTPOHHOE TPUIIOKEHHUE).
I'pankoBa A.JO. Xumus: 11 knacc: meroguueckoe nocodue nns yuurens / M.: ACT, 2013. —
158 c.

Jlononnumenvhvie ucmoYHuKu
Epoxun F0.M., KoBanesa N.b. Xumus nns npodeccuii u crenuanbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAyYyHOro mpodumiel: yduyeOHMK s CTyA. YUYpexaAeHud cped. mpod.
oOpazoBanus. — M.: «Akangemus», 2014. — 448 c.
Epoxun FO.M. Xumus: 3agaun u ynpaxkHeHus: yueO. nocoOue ais CTyA. YUYpEKIEeHUN cpes.
npod. oopazoBanus. — M.: [Ipocsemenue, 2014. — 198 c.
Epoxun IO.M. COoOpHHK TECTOBBIX 3aJaHH 10 XUMHUHU: yuyed. mocoOue [UIsl CTY..
yapexaenuit cpen. mpod. odbpazoBanus. — M.: [Ipocsemenue, 2014. — 125 c.
Epoxun FO0.M., KoBanesa M.b. Xumus mns npodeccuil U cnenuanbHOCTEH TEXHUUYECKOTO
npoduias. DIEKTPOHHBINH yueOHO-MeToaudecknii komrieke. — M.: Ilpoceemenne, 2014, —
133 c.

JJIeKTPOHHBbIE U3IAHUS U PEeCYPChI

www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbl ropb»)
www.hemi.wallst.ru (O6pa3oBaTeIbHBIN CAUT IJIs IKOJILHUKOB « XHMHUSD»)
www.alhimikov.net (O6pa3zoBaTenbHBINi CAUT AJIS ITKOJIBHUKOB)
www.chem.msu.su (3nekTpoHHas OMOIMOTEeKa IO XUMHH )

www.enauki.ru (MHTepHeT-u31anue A yuurteneil « EcrecTBeHHbIe HAYKI)
www. lseptember.ru (MmeToamueckas razera «llepBoe ceHTIOPs»)
www.hvsh.ru (kypHan « XuMus B IIKOJIE»)

www.hij.ru (OkypHan « XUMUS U KU3HBY)

Www.chemistry-chemists.com (3JI€KTpOHHBIH KypHaT « XHMUKU ¥ XHMUSD))
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5. KOHTPOJIb A OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
IMPEAMETA
KoHTposib W oOIleHKa pe3yibTaTOB OCBOSHHS Y4YeOHOTO MpeaMeTa OCYIIECTBIISIOTCS
MpEenoaBaTeeM B MPOIECCe MPOBEACHUS YUEOHBIX 3aHATHI M MPOMEXKYTOUYHON aTTECTalUH 10

MpeAMETY.

PesynbTaTnl 00y4yeHus

OcHOBHbBIE MOKA3aTeJIH OICHKH

(oCBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHUS) pe3yJbTara
Ilpeomemmnoie
e licnons3zoBanue Pa3IUYHBIX BuoB | - lIpoBepka M aHaIN3 NMHCBMEHHBIX JAOMAIIHUX

MO3HABATEIPHON JIEATEIILHOCTH M OCHOBHBIX
WHTEJUICKTYaJIbHBIX omepanuii  (IIOCTaHOBKH
3ajauu, GOPMYITMPOBAHUS THIIOTE3, AaHAIN3A U
CHHTE3a, CpaBHEHUS, 0000IIICHHS,
CHCTEMAaTH3alluM, BBIABICHUS  IPUYHHHO-
CIICZICTBEHHBIX CBSI3€H, IIOMCKAa AaHAJOrOB,
(bopMyIMpOBaHUs BBIBOJOB) ISl PELICHUS
MOCTABJICHHBIX 3a/1a4

[IpyMeHEHHE OCHOBHBIX METOJOB ITO3HAHUS
(HaOnrofeHus, HAYYHOTO SKCIIEPUMEHTA) IS
W3YYCHHSI PA3JIMYHBIX CTOPOH XUMHYECKHX
OOBEKTOB W  TPOIECCOB, C  KOTOPBIMH
BO3HHUKAECT HEOOXOIMMOCTh CTaJKHUBATHCS B
npogeccuoHanbHOU chepe

3aJJaHU U CaMOCTOSITEIbHBIX PA0OT, TEMBI:

o «Knaccuduxanus HEOPTraHUYECKHUX
COeIMHEHUI U UX CBOMCTBAY

e  «YTraeBoopoibl n nX MIPUPOTHBIC
WCTOYHHKI

o «Kucmopoaconepxariue OpraHUYECKUE
COEIUHEHUS

- OneHka OCBOGHHBIX YMEHMH B  Xole

(dbpoHTAIBHOTO oOmpoca M  Ompoca 1o

VUHIUBUAYAJIbHBIM 3aJaHUSIM, TEMA!
«CTpoeHue BEIecTBay
NuauBuayanbHbl M QPOHTANIBHBIA ONPOC B XOJI1€
ayJIMTOPHBIX 3aHATUH, TEM
«OCHOBHBIE NOHATUS OPTAaHUYECKON XUMUU U

e lcnonp30BaHKWE pPa3IMUHBIX MCTOYHUKOB JUIS TEOpUH CTpOEHUS OpraHUYECKHX
MOJIYUCHUA XUMHUYECKOU I/IH(I)OpMaI_[I/II/I, COGEHHCHHﬁ))
YMCHHC OLICHHTH €€ JOCTOBEPHOCTH I | - OneHKa OCBOCHHBIX YMEHUH B XOJ€ Ompoca Io
AOCTHIKCHHMS ~ XOPOIIMX  PE3yIbTaTOB B | YHIMBHUAYaJIbHBIM 3aJaHUSAM. IIpoBepka
npodeccHoHaIbHOM chepe MHCHbMEHHBIX JOMAIIHUX 3aJaHu
- YcTaHOBKa 3aBUCHMOCTU MEXIY Ka4yeCTBEHHOMU
U KOJMYECTBEHHOW CTOPOHAMU XHMHYECKUX
00BEKTOB U MPOLECCOB
- PemeHne pacyeTHpIX 3a7a4 IO XMMHYECKUM
(dbopMynaM U ypaBHEHUSIM
- WuanuBuayanbHbli U (GPOHTAIBHBIA ONPOC B
X0JI€ ayIUTOPHBIX 3aHATUHI, TEMBL:
e «OCHOBHBIE NOHATHS UM 3aKOHBl XUMHUN»,
«XUMHUYECKHE PEAKLIHI
Memanpeomemmnuie

- O®OpoHTaNbHBI onpoc B (opMe XMMHYECKOTO
JUKTAHTA 110 BCEM pas3jeiam

- DkcnepTHas OLICHKA BBITTOJTHEHHBIX
pedepaTuBHBIX PabOT, KOHCIIEKTOB

- OmeHka OCBOCHHBIX YMEHMH B  XOJH€
¢GbpoHTaNBPHOTO Ompoca W  OIpoca 1o

WHIMBUIYATbHBIM 3aTaHUSM

- HpOBepKa H aHaJIu3 NMHUCBMCHHBIX AOMAaIIHUX
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3aJaHU U CaMOCTOSITEIBHBIX PA0OT MO pasjenam
- BrInonHeHHEe XMMHMYECKOTO 3KCIEPUMEHTa B

IIOJTHOM COOTBETCTBUHA c npaBUIaMU
0€30I1aCHOCTH
- Habmonenwe, ¢Quxcanmus W omnmcaHue

PE3yNIbTAaTOB MPOBEACHUS IKCIIEPUMEHTA

- OreHka BIMSAHHUS XHMHUYECKOTO 3arps3HEHUs
OKpYyXarollei cpelnpl HAa 4YelOBEKa U Jpyrue
YKUBBIC OpPTraHU3MBbI

Juurno

CHHblEe

- YyBCTBO TrOpAOCTH, YBAKEHHUS K HCTOPUU U
JOCTHUKEHHUSIM OT€YECTBEHHOM XMMHUUYECKON HAyKHU
-  XUMHMYECKH TpaMOTHOE [IOBEJCHUE B
poecCHOHATLHOM JEITETLHOCTH U B OBITY IPHU
oOpamieHUu ¢ XUMHUYCCKHMH  BEIICCTBAMHU,
MaTepHaJaMu U MPOLECCAMU

- OreHka OCBOCHHBIX YMCHI/Iﬁ B XOJE oOIIpoca,

BBITIOJTHEHUS 1ab0paTOPHBIX pabor,
WHIUBUTY AJTbHBIX 3aj1aHui, poBEpKa
IINCBbMCHHBIX JOMAIITHUX 3aIIaHI/II71

- DKkcrepTHas OIICHKA BBITTOJTHEHHBIX

pedepaTUBHBIX pabOT, KOHCTIEKTOB

- [IpoBepka NMCbMEHHBIX JOMAIIHUX 3a1aHUM

- IlpoBeneHue  caMOCTOSATEIBHOIO  IOMCKA
XUMHYECKOH HWHGOpMallMd C HUCHOJIb30BaHUEM
pPa3IMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX
W3J1aHu#, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHurepuera)
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