sMUHUCTEPCTBO OBPA3OBAHUS CAPATOBCKOM OBJACTH
['OCYJAPCTBEHHOE ABTOHOMHOE ITPO®ECCHUOHAJIBHOE
OBPA3OBATEJILHOE YUPEXJIEHUE CAPATOBCKOM OBJIACTU
«CAPATOBCKHH KOJUIEJX CTPOUTEJBCTBA MOCTOB 1
T'UJIPOTEXHUYECKUX COOPYKEHUI»

PABOYAS [IPOTPAMMA YYEBHOM JUCLIUIIJIUHBI
«XHUMMUST»
IIPOrpaMMBbI IOJrOTOBKH CIIELMAIUCTOB CPEAHETr0O 3BEHA
JUIS CIIEIUAIBHOCTEH TEXHOJIOTUYECKOro Mpoduis

Ha 6a3ze OCHOBHOTO 001mero o6pa3oBaHus
C MOJIyUYECHHEM CPEeIHEro ob1ero oOpa3oBaHus

Capatos, 2021 r.



Paboyas mporpamma paspaborana Ha ocHoBe TpeboBanuii OI'OC cpegnero obmero
00pa3oBaHusl, MPEIBIBISEMBIX K CTPYKTYpE, COIEPXKaHUIO U pe3ybTaTaM OCBOCHHS ydeOHOMH
JUACIIMILIAHBI «XHUMHUS», B COOTBETCTBHH ¢ DenepanbHbM 3akoHOM Poccuiickoit denepanuu ot
29 nexabps 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit ®Penepauuu» (B ped. oT
03.07.2016, ¢ u3m. ot 19.12.2016), B COOTBETCTBUHU C NpUKa3oM MUHHCTEpCTBa 00pa3oBaHUs U
Haykd P® ot 31 nmexabps 2015 r. N1578 «O BHeceHMM H3MEHEHHMH B (enepanbHbIH
roCy/IapCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT CPEJHEr0 00LIero 06pa3oBaHusl, yTBEP K ICHHbIN
npukazoM MuHHCcTEepcTBa 00pa3zoBaHus M Hayku Poccuiickoit @enepauuu ot 17 mag 2012 r.
N413», B COOTBETCTBUU ¢ PekOMEHOAUMsIMU MO OpraHU3alMU IOJIyYEHHs] CPEIHEro OOIIEero
o0Opa3zoBaHMsI B IpeeNiaX 0CBOEHHs 00pa30BaTeIbHbIX IPOrPaMM CPEIHEro IPOPECCUOHATBHOTO
oOpa3oBaHus Ha 0aze OCHOBHOTO oOIIero obpazoBaHUs C ydyeToM TpeOoBaHU# (enepalbHbBIX
rOCyIapCTBEHHBIX  OOpa30BaTENbHBIX  CTAHJAPTOB M IIOJIy4aeMOH Ipodeccuu  WiIH
CIEUUAIBHOCTH CpenHero mnpodeccuoHanbHoro obpaszoBanust (muceMo JlemaprameHTa
TOCYIapCTBEHHOU IOJIMTHKH B cdepe MOAroToBKH padoumx kaapo u IO MunobpHayxu
Poccun ot 17.03.2015 Ne 06-259) ¢ usmenenusimu ot 25 mast 2017 r., mpotoxon Ne3, ¢ yueTom
Konnenuuu npenonaBanus xumuu B Poccuiickoit denepanuu, yTBEPKICHHON PACIOPHKEHUEM
[TpaBuTenscTBa Poccuitckoit @enepannu ot 9 anpens 2016 ©. Ne 637-p u ¢ yderom [IpumepHon
OCHOBHOM 00pa30BaTeIbHOM MNpOrpaMMbl CpeIHero oobuiero obpa3oBaHHs, OJOOPEHHOH
pelieHreM (eaepanrbHOro yueOHO-METOAMYECKOro OOBeAMHEHHUs II0 o0lieMy 0O0pa30BaHHIO
(potoxout ot 28 uronst 2016 r. Ne 2/16-3).

OAOBPEHO na 3aceganuu npeIMETHOR YTBEPXJIAIO

KOMHCCHH €CTECTBEHHOHAYYHBIX U 3aM. TUPEKTopa 1o y4eOHoU paboTe
MaTeMaTUYECKUX QUCIUILIHH T'AIIOY CO «CKCMI'C»
IIpoToxosn Ne / , «j / » 4 /7"%//44/2021 I. & Bupnsmes C.B.

z

[pencenarens KOMUCCHH / ZZ% /Memsruk D.C./  « &7 » /W?/%wﬁ 2021

CocTaBUTENH:

Jleneesa U.B., npenogasarens 'AIIOY CO «CapaToBCKUH KOJUIEIK CTPOUTEIBCTBA
MOCTOB ¥ THJIPOTEXHUUECKUX COOPYKEHUMN»,

PenienseHnr:
CriToBa T.B., mpenonaBaTelb BBICIIEH KaTeropun

TFAIIOY CO  «DQurenscckuii  Kosutemx  mpodeccHOHanbHBIX — TEXHOJIOIHUMH
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PEIIEH3MS

Ha Pabouyio nporpammy yde6noi qucnummuasl OY J1.09 «Xumusy», mporpaMmy
IOJATOTOBKY CIEHAIMCTOB CPEAHEro 3BeHa IS CIIEeIHAIBHOCTEH TEXHIIECKOTO
npo¢uis Ha 6a3e OCHOBHOIO 061Iero 00pa3oBaHus C ITOIy9CHHEM CPEIHETO
obmmero odpazoBaHus

ITIporpamMmy cocraBuna JleHeeBa Mpuna BaneHTHHOBHa — IpenojaBareib
IFAIIOY - CO  «CaparoBckuii  KOJJIEIX  CTPOUTENHCTBA ° MOCTOB H
TUAPOTEXHUIECKUX COOPYKECHHUI.

Jannas nporpamMMa paccyuTaHa Ha 117 dgacoB: M3 HUX  ayJUTOPHOH
Harpy3ku 78 gacoB u 39 4acoB caMOCTOSITENHHOM pabOTHl CTYJIEHTOB.

IIporpamma HanpaBlIeHa Ha ¢opMupoBaHME  JIMYHOCTHBIX,
MeTalpeIMETHBIX M IPEeIMETHBIX pe3yabTaToB ocBoeHUs xumud. B IIporpamme
IpeAMETHEIE Pe3yJIbTAThl OCBOSHUS XUMUHU (POPMUPYIOT NPENCTABICHUS O POJIU U
MeCTe XUMHIM B COBPEMEHHOU Hay4YHOI KapTHHE MHpa; CIIOCOOCTBYIOT OBIaJEHUIO
OCHOBOINIOJIATAIONIMMHA XUMHYECKHMH MOHATHAMH, XHMHYECKMMH 3aKOHaMU;
OCHOBHBIMH METOAAMM HAy4HOIO II0O3HaHMA, (QOPMHUPYIOT YMEHHE pelaTh
XHMHYECKUe 3a1a4i U IPUMEHATH [TOIy9IeHHbIE 3HaHUA A7 OOBACHEHUA yCIOBUHI
IPOTEKaHUS XUMHYECKUX SBICHUM B IpUpoje Ui NPHHATHS NPAKTUISCKHUX
peleHuii B IIOBCEAHEBHON XW3HU; (OPMHPYIOT COOCTBEHHYIO IO3HMLHUIO IIO
OTHOILIECHHUIO K XMMHUYECKOH HH(OpMaIH, OTydaeMON U3 pa3sHbIX UCTOYHUKOB.

OcBoenne MNaHHON IPOTrpaMMBI IpearoyiaraeT HCIOJB30BaHUE AaKTHUBHBIX
dopM oOydyeHHS M CIOCOOCTBYET MOCTIDKEHHUIO BBICOKOM YyCIIEBAEMOCTH
CTyI€HTOB.

[IporpaMma mpenmojiaraeT HU3y4YeHHE MaTepuana pas3ddHOrO YPOBHS
CIIOXKHOCTH, YTO IIOMOTaeT IpernojaBaremo Au(@epeHIUpOBaHHO IOAXOAUTH K

KOHTPOJIIO U OLICHKE 3HAHUH.

HporpaMMa peaunu3y€eT Imoaxon K IIOATOTOBKE CIICIHAJINCTOB,
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1. ITIOACHUTEJIbHASA 3AIIMCKA

1.1 O6mas xapaKkTepuCTHKA Y4e0HOH AU CUUIIIHHBI

PabGouass nporpamma oO0uieoOpazoBaTeibHOM — y4eOHOH — AMCUMIUIMHBI — «XHUMHUSI»
OpefHa3HayeHa Uil peanu3anuu  TpeOboBaHuit ~ DexepalpHOro  rocyJapCTBEHHOTO
00pazoBaTeNbHOrO CTaHIApTa CpefHero oO0mero o0pa3oBaHWs H  SBJISETCS  YACTHIO
00pa30BaTEIbHON MPOrpaMmbl CpPEeIHEro Mpo(ecCHOHANBHOrO 00pa30BaHUS TEXHHYECKOTO
npoduis - mporpaMMmbl IIOATOTOBKU CHEIMAUCTOB CpEIHEro 3BeHa, peanu3yeMoil Ha 0Oaze
OCHOBHOT0 0011ero 00pa3oBaHusl, ¢ TOJYYEHHEM CpEeIHEro 0bmero oOpa3oBaHusl.

Pabouas mporpamma pa3paboraHa Ha OocHOBe TpeOoBaHui  DenepansbHOrO
rOCy/IapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAAapTa cpeaHero (MoJHOoro) obmero obpa3oBaHHS,
IPENbIBISIEMBIX K CTPYKTYpE, CONEPXKaHUIO U pe3ysibTaTaM OCBOCHHS YYEOHOH IUCIUIUIHHEI
«Xumusy», B cooTBeTcTBUU ¢ PenepanbHbM 3akoHOM Poccuiickoit Menepannu ot 29 nexabps
2012 r. Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit ®eneparuuy» B pegakiuu ot 03. 07. 2016r.
¢ u3MeHeHusMH oT 19.12.2016r. B COOTBETCTBUM C MpUKazoM MuHUCTEpCTBAa 0Opa30BaHUS U
Hayku P® ot 31 nmexabps 2015r. N 1578 "O BHeceHuM H3MEHEHUH B  (QenepabHbIA
rOCYJapCTBEHHBIH 00pa30BaTEeIbHBIA CTAaHAAPT CPEAHEro 001ero oopa3oBaHusl, yTBEP)KICHHBIN
npukazoM MuHuctepcTBa oOpazoBaHus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012r. Ne
413, ¢ yuerom IlpumepHoii OCHOBHOH 0011€00pa30BaTEIbHOM IIPOrpaMMbI CPEIHEr0 OOLIero
o0pa3oBaHus, 0JOOPEHHON penieHueM (enepalbHOro yyebHO - METOIUYECKOro 0OBeAUHEHUS
o obmemMy obpazoBanus (mpotokon ot 28 urons 2016 roga Ne 2\16-3).

ConeprxaHue MporpaMMbl « XUMHUS» HANIPABJIECHO HA JOCTHIKECHUE CIEAYIOLINX LeJIeH:

e bopmupoBaHue y 00ydarOLUUXCs YMEHHUS OLICHUBATh 3HAUUMOCTh XUMHYECKOT0 3HAHUS
JUIS K&XXIO0r0 YEJI0BEKa ;

e (GopMUpOBaHHE Y 00YUaAIOLIUXCS LETOCTHOIO MPEICTABICHUSI O MUPE U POJIM XUMHH B
CO3/IaHUU COBPEMEHHOM €CTeCTBEHHO Hay4YHOH KapTUHbBI MHUpa ;yMEHHS OOBSCHSATH OOBEKTHI U
MIPOIIECCHI  OKPY’KAloIleW JECTBUTENBHOCTH : I[PUPONHONM COLUMAIBHOW, KYJIBTYPHOH,
TEXHUYECKOH CPEebI-HUCII0Ib3YS sl 9TOr0 XUMHUYECKHE 3HAHUS

e pa3BUTHE y OOYYaIOLIMXCS YMEHMH pa3nudyarh (akThl M OLEHKU .CpPaBHHMBAThH
OLICHOYHBIC BBIBOJBI .BHJIETh MX CBSI3b C KPUTEPUEMHU OLIEHOK M CBA3b KPHTEPHEB C
OIpe/IeJICHHOM CUCTEMOM IIeHHOCTel ,(hopMyIupoBaTh 1 000CHOBBIBATH COOCTEHHYIO IIO3UIIUIO ;

e npuobpeTeHrne OOYYaIOUIMMUCS OIbITa Pa3HOOOpa3HOM NEATENFHOCTH IIO3HAHUSA H
CaMOIIO3HAHMS ; KJIFOYEBBIX HABBIKOB , UMEIOIIMX YHUBEPCATHHOE 3HAUEHHUE IS Pa3IMYHBIX
BHJIOB JEATENILHOCTHA ( HABBIKOB pEINEHHs NMPpOoOJeM, MPUHSATHS pEUICHHS MOWCKa aHaiu3a, U
06pabpTkurHpopManuy, KOMMYHUKaTUBHBIX HaBBIKOB.COTPY/IHHYECTBA,0€30I1aCHOTO

oOpallleHHs ¢ BEIIECTBAMH B IOBCEJHEBHOM XKHU3HU)
Conmeprxanue y4eOHOM IUCHUIUIMHBI «XHMHSA» OOYCIOBJIEHO OOINEH HALEIEHHOCTHIO

00pa30BaTeNpbHOr0 IMpolecca Ha YCBOCHHE OOY4YarOLIMMHCS OCHOBHBIX IOHSATHH, 3aKOHOB M
TEOPUH XMMHH; OBJIAJCHUE YMEHHUSMHM HaOMIOAaTh XHMHUYECKHE SIBICHMs, IPOBOIUTH
XUMHYECKUN SKCIIEPUMEHT, IIPOU3BOJUTH PAcyeThl HA OCHOBE XUMHYECKUX (OpPMYJI BELIECTB U
YPaBHEHUM XUMUYECKUX PEAKLHM.

B npouecce wusydenuss Xumuy, y OOydarol[uMXcs pa3sBUBAIOTCS II03HABATEJIbHBIE
HHTEPECHL U HHTEJUIEKTYAJIbHBIC CHOCO6HOCTH, HOTpe6HOCTI/I B CaMOCTOSTECIIBHOM
NpUOOpEeTeHUsT 3HAHWH 10 XWMHHM, B COOTBETCTBMM C BO3HMKAIOIIUMH JKU3HEHHBIMU
npobiieMaMu, BOCIIMTEIBAETCS OepPeXHOe OTHOIIEHUS K NMPUPOJIE, TOHUMAHKE 30pOBOro 00pasa
)KH3HH, HEOOXOIMMOCTH IIpEenylpexIeHHs SBJIEHUH, HaAHOCIIIUX Bped 3J0POBBIO H
okpyxaromeii cpeme. OHH OCBaMBAaIOT INPHEMEBI T'PaMOTHOTO, 0e30MacHOro HCIIOIb30BAHUS

a



XFUMHYECKHAX BEIIECTB W MAaTEepHalOB, IPUMEHSEMBIX B OBITY, CEJBCKOM XO3SIHCTBE M Ha
IIPOHU3BOJICTBE.

[Tpu cTpyKTYpHUpPOBaHUH colepHkaHUs 00111e00pa3oBaTENbHON YYeOHOUW JUCIUTUTHHBI IS
npodeCCHOHANTBHBIX  00pa30BATENILHBIX  OpPraHH3alMi, pPEeATH3YIOUIMX 00pa30BaTEIBHYIO
porpaMMy cpeHero obmero oOpasoBanus B mpenenax ocsoenms OITOIT CITO ma Gase
OCHOBHOT0 0011ero 00pa3oBaHus, yUUThIBaJIaCh 00bEKTUBHAS PEATBHOCTH — HEOOJIBIION 00heM
YacoOB, OTILYIICHHBIX HA U3yYCHHE XUMHU U CTPEMJICHUE MaKCUMaJIbHO COOTBETCTBOBATDH H/CSIM
pasBuBaroiero ooy4denus. [103ToMy TeopeTHUECKHE BOIPOCH MAKCUMAIBHO CMEIIEHBI K HAYary
U3YYEeHUS JUCUUILIMHBL, C TEM YTOOBI IOCIEAYIOUMH (aKTHIECKUi MaTepyuall pacCMaTpUBaIICI
Ha OCHOBE M3YYEHHBIX TEOPHH.

Peanu3zaiius 1eIyKTUBHOTO MOAXOAa K U3YUEHHIO XUMHHU CIIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYECKUX OIEpaldii MBIIUICHHS, KaK aHalH3 ¥ CHHTE3, 00O0OINeHHe W KOHKpETH3allus,
CpaBHEHHUE M aHAIOTHS, CHCTEMATH3aIUS U KIaCCU(PHUKAIUS U JIp.

W3yueHne XUMHH B  IPO(ECCHOHAIBHBIX  00pa3oBaTEIbHBIX  OpPTraHU3AIMIX,
pEUTHM3YIOIIUX 00pa30BaTEIbHYIO MPOrpaMMy CpPEIHEro oOIiero oOpa3oBaHHs B Ipelesiax
ocBoenust OIIOIT CITO nHa 6a3e ocHOBHOro o0uiero oOpa3oBaHusl, UMEET CBOM OCOOCHHOCTU B
3aBHCUMOCTH OT Mpoduiist npodeccuoHanbHOro o0pa3zoBaHus. DTO BRIPAXAETCsl B COIACPKaHUH
00yd4eHus1, KOJIMIECTBE 4acCOB, BBIICISIEMBIX Ha H3Y4YECHHE OT/ICIbHBIX TEM IIPOrPaMMBbl, ITyOHHE
UX OCBOEHHS OO0yd4aroImuMHCs, O00BeME€ U XapakTepe IPaKTHYCCKUX 3aHATHH, BHAAX
BHEAYJIUTOPHOU CAaMOCTOSTEIbHOU pabOTHI CTYJEHTOB.

[lpu ocBoenuu mpodeccuit u cneumanbHoctedd CIIO  TexHHMYECKOro MpoQHIL
npodecCHOHAIBHOTO 00pa3oBaHUs XHMHS H3ydaeTcss Oosee YrIyOJIeHHO KakK INpOoQUIbHAS
ydeOHas TUCIUTILINHA.

Cnenndpuka W3ydeHHS XWMHH TIPH OBJIAJCHUUA NPOGECCHSIMH W CHEIHATEHOCTSIMH
TEXHUYECKOTO TMpOGUIS OTpakeHa B Kaxaod Teme pasaena «Coxepkanue ydeOHOU
JIUCIUIUTAHEDY B pybpuke «[IpoduiabHble W NpOopEecCHOHATBPHO 3HAYMMBIE 3JIEMEHTHI
COZIEpXKaHUA». DTOT KOMIIOHEHT peajlu3yeTcs NPH MHAMBUAYAJIbHOM CaMOCTOSTENIbHON paboTe
oOyuaromuxcst (HamMcaHWH pedeparoB, MOArOTOBKE COOOIICHHH, 3alUTe [POEKTOB), B
mporecce y4yeOHOW JEATETBHOCTH IMOJ PYKOBOJACTBOM IpenojaBaTess  (BBIUIOJIHEHUH
XMMHYECKOT0 JKCIIEPUMEHTa — JabOpPaTOPHBIX OMNBITOB M IPAKTHYECKHX DPabOT, PELICHHH
[IPaKTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 3a/1a4 U T. [1.).

B mpomecce u3y4eHUsI XUMUK TEOPETUIECKUE CBEICHUS IONIOIHAIOTCS JEMOHCTPAlUAMH,
71a00paTOPHBIMH OIBITAMH I[PAKTHYECKHUMH 3aHATUAMHU. 3HAYMTEIBHOE MECTO OTBOAUTCA
skcepuMeHTy: OH OTKpBIBAa€T BO3MOXKHOCTh (POPMHpPOBATh y OOy4alOIMXCH CHELUaIbHBIE
IpeIMETHBIE YMEHHS : paboTaTh C BEUIECTBAMH, BBHIIOJHATH IPOCTBIE XMMHYECKHE OIIBITEHL,
Y4YUTh 0€30ITaCHOMY M 3KOJIOTHYECKH I'PaMOTHOMY OOpAIleHHIO C BEIECTBaMM , MaTephalaMu
TpolieccamMu B OBITY U Ha IIPOU3BOJICTBE.

B mporiecce u3ydeHust XUMHH BaXXHO (GOPMHUPOBATH HHPOPMALMOHHYIO KOMIETEHTHOCTD
obyuaromuxcsi. [109TOMy. NpH OpraHM3alMM CaMOCTOSITETbHOH pPabOThl HEOOXOIUMO akK-
LEHTUPOBATh BHUMAaHHE OOYyYalOIIUXCsl Ha MOHCKe WH(OpManuu B CPEACTBaX MacCMeIua.
VnTepHeTe, y4yeOHOM M CIELHUAIBHOM JIMTEpPaType C COOTBETCTBYIOIIMM O(GOPMIICHHEM H

NpEACTaBJICHUEM PE3YJILTATOB.



1.2 MecTo y4eOHO# AUCHUILIHHBI B Y4eOHOM IJIaHE

Vuebuas QUCHMITIHHA « XUMHUS) SBIISETCS MPOGHIBHOM 0011Ie06pazoBaTeIbHOM yueOHOM
JUCLUHUIUIMHON, W3 00s3arenbHOM mnpeamerHod obmactu  «EcrectBeHHble Hayku» @OI'OC
cpendero obOmero obpasoBaHus, A BceX npodeccuit cpeaHero mpodeccHOHANIBHOTO
00pa3zoBaHMsI TEXHUIECKOTO MPOGHUITSL.



1.3 Pe3yabTaThl 0cBOeHHS Y4eOHOH JUCHUANIHHBI

Tabmina 1.3.1 - @opMBI 1 METOABI KOHTPOJIS ¥ OLIEHKU PE3yIHTaTOB OCBOCHUS YUCOHOU JUCIIAILINHBI « X AMUS

@®opMBbI M METOABI KOHTPOJIS U

OcHoBHbIe MOKa3aTeJIH OLICHKH pe3yJibTaTa
Pe3yabTaThbl OUEHKH

JIMYHOCTHBIE Pe3YJIbTaThl

— WYYBCTBO TOPAOCTH M YB@KEHHUS K MCTOPUM M JOCTHXKEHUAM — NpOsIBIEHHE IPaXKJaHCTBEHHOCTH, MaTPUOTU3MA; WHTepnpeTauys pe3yJIbTaToOB
OTEYECTBEHHOH  XMMUYECKOM HayKW; XUMMYECKM TIpaMOTHOE — 3HAaHWE WCTOPMM CBOEH CTpaHbl, JOCTMXKEHMH OTEYECTBEHHBIX | HaGniomeHUit 32 JIESTENbHOCThIO
TMOBEfeHHE B NPO(ECCUOHANBHONW AEATENBHOCTH W B ObITY NpH | YYEHBIX; 06YHAIOIIErocs B MPOLECCE OCBOEHHSA
o0pallign  CXHUMHUYECKUMHU BelIleCTBaMM,MaTepHaiaMu u — cobyofeHue mnpaBuyl Oe3omacHoro obpamieHuss ¢ npubopamu U 3

N o0pa30BaTebHON MPOrpaMMbl

NpOLEccaMH; yCTpOHCTBaMU

— TOTOBHOCTb K MPOJOJDKEHUIO OOpa3OBaHUS W IOBBIIIEHHUS
KBaIMdUKALMK B M3OpaHHOM NpodecCHOHANBHOW NEATENbHOCTH H
00BEKTHBHOE OCO3HAHUE POJIM XMMUUYECKUX KOMITHTHHLMI B 3TOM;

— YMEHHE UCIIOJIb30BaTh NOCTHIKEHUS COBPEMEHHOM XMMHYECKOM
HayKMH XMMHYECKHX TEXHOJOTHMMIUIS MOBBILIEHUS COOCTBEHHHOTO

VHTENEKTYAbHOIO Pa3BUTHA B BbIOpaHHOW NpodecCHOHATbHOM
JESITeNLHOCTH ;

— TNpOsABJICHUE AKTUBHOM XU3HEHHOM MO3ULINY;

— JAEMOHCTpalusa TOTOBHOCTU K CaMOCTOSTENBHOMH,
JEATCIIBHOCTH,

— CO3HATEJIbHOEC OTHOLIEHHE K MPOJONKEHHUIO 06pa303aﬂm

— TNpOsABJICHUE AKTUBHOM KU3HEHHOM NMO3ULIUY;

— JAEMOHCTpalus TIOTOBHOCTH K CaMOCTOATEJILHOM,
JOEATECIIBHOCTH,

— CO3HATEJIbHOE OTHOILUEHHE K MPOIOJIKEHHIO 06pa3OBaHPI}I

TBOPYECKOH

TBOPYECKOMH

WurepnpeTanus pe3yJIbTaToB
HaOJIIONEHUH 3a JIESATENLHOCTBIO
oOyuaroulerocsi B mpolecce OCBOSHUS
00pa3oBaTeNbHOM POrpaMmabl.

WureprnpeTaius pe3yabTaToOB
HaOJIIOAEHU 3a JIeATENBLHOCTBIO
oOyuaroierocsi B Mpolecce OCBOCHHS
00pazoBaTeNbHOM NPOrpamMmal.

METanpeIMETHbLIC pe3yJibTAThI

— HKCNOJIL30BaHUE pa3IU4HBIX BUOOB MO3HABATEJIbHOM — JAEMOHCTpalus crocobHocTe K yqe6Ho-uccneu03aTenbc1<oﬁ H Ha6opaTopHo-npaKanecxne 3aHATHA,
JCATCIBHOCTH U OCHOBHBIX  HMHTEJIEKTYaJIbHbIX onepaunﬁ ﬂpoeKTHOﬁ JCATEIBHOCTH, CEMUHApBhI;
(nocmnomm 3a71a4u, CbOpMy.ﬂPIpOBaHIdﬂ rUrnoTe3, aHajiu3a U =

CUHTE3, CpaBHEHUs, OOOOLICHHUS, CHUCTEMAaTHU3allMH, BBIABJICHHS
TIPUYMHHO- CJIeICTBEHHBIX cBs3eit, MOMCK aHaJIOTOB,
(dopmynupoBaHus BBIBOJOB) AJIS pPEIICHUS MOCTABJICHHON 3a/ayM,
NIPMMEHEHHE OCHOBHBIX METOAOB MO3HAaHUs (HaOMIOAEHUS, HAYYHOTO
IKCMEPHMEHTA) MJI1 M3Yy4YEHHS Ppa3IUUHBIX CTOPOH XUMHUUECKUX
OOBEKTOB H MPOLIECCOB, ¢ KOTOPHIMU BO3HHUKAET HEOOXOOUMOCTb
CTAJIKHBAaTLCA B MpOodeccuoHanbHOM chepe;

UCITOJIb30BAHUE PA3JIMIHBIX METOAOB PECIICHUA NPAKTUYECKHUX 3a/1a4,

— HCIOJIb30BAaHUE pa3IM4yHBIX pecypcoB g JOCTHXKXCHUA
MOCTaBJIEHHbBIX LieNei

yueOHO-TIpaKTHUECKHE KOH(pepeHuy;
KOHKYPCHI;
OJIMMIHA/bI

— KCMONB30BAHUE PANIMUHBIX HCTOUHMKOB [UISl  TIONTY4YEHHS
XUMHUYeckoH MHGOpPMalMK, YMEHHE OLEHHUBATh €€ JOCTOBEPHOCTb
IJI1  JOCTHXEHMS XOpOIUMX pe3yJbTaTOB B INPOQEeCcCHOHANBHOM
coepe;

— YMEHHME aHaJM3MpOBaTh U TPEACTABIATh MH(POpMALHMIO B

NPOBEIEHHE CAaMOCTOATENBHOIO MOMCKAa XUMHUUECKOH MH(pOpMALIUK C
UCIIOJIb30BAHUEM  Pa3lM4HBIX  MCTOUHMKOB  (HAY4HO-TOIMYJISIPHBIX
U3JaHUM, KOMIIBIOTEPHBIX 033 JaHHBIX, pecypcoB MHTepHeTa);

— HCIIOJIB3OBAHHUE KOMIIBIOTEPHBLIX TEXHOJIOTUHA IS o6pa60T1<14 u
nepegain XUMUUYECKOU

[TonroroBka pedepaTtoB, NOKIALOB,
KypcoBoe NPOEKTUPOBAHMUE,
HCIIOJIb30BaHUE IEKTPOHHBIX
HCTOYHHKOB.

HabnroneHue 3a HaBbIKaMM paboThl B
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pas3MYHBIX BHAAX;

— yMeHHe NMyONMYHO MNPEACTaBIATh PE3YJbTaThl COOCTBEHHOTO
HCCJIEIOBaHUs, BECTU JUCKYCCHH, NOCTYNHO M IPaMOTHO coveTas
cozepKaHue U GopMbl IpeacTaBIsieMol HHMOpMaLHK.

— uHopMaLUY U ee NPEACTaBICHHS B pa3IuYHbIX hopMax;

— KpMTHYECKas OICHKa NOCTOBEPHOCTH XUMHYECKOM, MOCTymarouiei
M3 Pa3HbIX HCTOYHUKOB,;

— J[EMOHCTpalus CIIOCOOHOCTM  CaMOCTOATEJIBbHO  HCIONB30BATh

HeO6X0}.’ll/IMy}0 qu)opMaumo JJIs1 BBITNOJTHEHHWA ITOCTABJICHHBIX y‘IG6HbIX
3aja4;

rJ100aNbHbIX,  KOPHOPaTHBHBIX  H
JIOKaJIbHBIX HH()OPMALMOHHBIX CETAX.

— coboneHue TeXHUKHU 0e30MacHOCTH, TUT'YEHbI,

pecypcocOepekeHnsi,  NpaBOBbIX M 3THYECKMX  HOPM,  HOPM

MHGOPMALMOHHOH 6€30aCHOCTH
N peAMeTHbIE Pe3yabTaThl
— Cc(OpMHUpOBaHHOCTH MpEACTABIEHM O MecTe XHUMHU B — MOSBJIEHWE aKTUBHOM YXHU3HEHHOM MMO3ULINH; [ToproroBka pedeparoB, OOKIALOB,
COBpEMEHHOM! Hay4YHOW KapTHHE MHUpa; MOHUMaHWE POJId XMMHUU B — JEeMOHCTpalMs TOTOBHOCTM  CaMOCTOSATENILHO  WCIIOJb30BaTh | MCIIOJIL30BAHHE
¢dopmupoBaHuE Kpyrozopa ¥ (YHKIMOHAJIBHOM TIPaMOTHOCTH | HEOOXOAUMYIO MH(POPMALHMIO; 3NIEKTPOHHBIX UCTOYHUKOB.
YyeJloBeKa S5 PelieHUsT MPaKTUIECKHUX 3aAa4 — JOEMOHCTpauus TOTOBHOCTM K CaMOCTOSITEJIbHOH TBOPYECKOH

JIEATENLHOCTH;

BJIAACHUE OCHOBOIIOJIAaralOIIMMU XHMMHWYECCKUMHU TIOHATHAMH,

— NPOBEACHHUE CaMOCTOATEIILHOI'O ITOUCKaA XUMUYECKOM I/IH(l)OpMaLlHI/I C

JlaGopaTopHO-NpaKTUYECKUE 3AHATHUSA;

TEOPUAMH, 3aKOHaM U )44 3aKOHOMEPHOCTAMMU; YBEPEHHOE HCIOJIb3OBAHUEM PA3JIMUHBIX UCTOYHUKOB; CEMHHAapPKI; KOH(bepGHLll/II/I;
T10JIb30BAHUE XHMUUECKOM TepMHHOIIOI‘PICFI U CUMBOJIMKOM OJIUMITUABbI.

— BJIaJICHUE OCHOBHBIMU METOJAAaMHW  HAY4YHOI'O [O3HAHWUA, — TNPUMEHEHHE pa3JIMYHbIX PECYPCOB AJIsI NOCTHXEHUSA MOCTABJICHHBIX IIa6opaTopHo-npaKTuquKue 3aHATHUA,
HCIIOJIB3YEM BIMH B XUMHUHA: Ha6H}O)_'[eHI/IeM, OINMUMCAaHUEM, LeeH;

M3MEpEeHUEM, 3KCIEPUMEHTOM; yMeHHe 00padaTbiBaTh, O0ODBICHSTH
pe3yJbTaThl NPOBEACHHBIX ONBITOB U AeNIaTh BbIBOAbI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSATH METOJbl IMO3HAHMUSA INPU  peLIEeHUH
NIPaKTHYECKUX 3a1a4;

— coOII0JeHHE TeXHHKH 6e30MacHOCTH, TUTHEHbI pecypcochepexeHue,
HOPM HH(pOPMaLMOHHON 6€30MacHOCTH;

— KPUTHYECKH OLEHMBATh NOCTOBEPHOCTb XMMHUECKOU HH(pOpMaLUu
NIOCTYNAIOIIMUX U3 Pa3HbIX HCTOYHHKOB;

y4eOHO-MpakTH4eCcKne KOH(pEpEeHUHH
OJIUMITMA/BI;. IOATOTOBKA [OKJIAaIO0B C
HCIIOJIb30BaHUEM

3NEKTPOHHBIX UCTOYHUKOB.

Cq)OpMMpOBaHHOCTb YME€HHA [aBaTbh KOJIMYECTBCHHBLIE OLICHKU

— HCIIOJIb30BAHUE DPa3JIMUYHbIX METOAOB INPU PECUICHHWH INPAKTHYECCKUX Hpammecxue 3aHATHA, yqe6H0-
W NMPONU3BOAUTH paCUEThl N0 XUMHUYECKHUM q)opmynaM U YPAaBHEHUSAM; 3aj4a4; [IPaKTUYECKHUE KOH(bepeHLll’lI/l;
— JAEMOHCTpalus TOTOBHOCTH K CaMOCTOATEJIBHOM TBOPYECKOU | CEMHHApPhbI OJIMMIIAAbI
JCATCIIBHOCTH,
— BJIaACHHUE npaBujJIaMu TEXHHUKH 0€30MacHOCTH npu —  colJroeHune TEXHHKHU 6e3onacnocm; TUTHUCHBI, Ha6opaTopHo-npaKanecxne 3aHATHUA

HCIOJIb30BAHUH XUMHYCCKHX BECIICCTB;

pecypcocbepexenust, HOpM HH(GOPMALOHHON 6€3011acCHOCTH;

— c(OpMHPOBAHHOCTh COOCTBEHHOW MO3ULMH MO OTHOLICHUIO K
XUMU4ecKoi HHbopMaLMH, MOTy4aeMO U3 Pa3HbIX HCTOYHHUKOB.

— KpHUTHYECKas OLEHKa JOCTOBEPHOM MH(pOpMaLMK, NOCTyNatoIEel 13
pa3IMYHBIX HCTOYHHKOB;

— TpOSABJICHHE AKTUBHOM XU3HEHHOU MO3UIINH;

[Toaroroka pedepaToB; JOKIaI0B;
HaOJI0AeHUE 3a HaBbIKaMU PaboThI,
KOPIOPATHBHBIX U JIOKAJIbHbBIX
MH(OPMALIMOHHBIX CETSX.




B pesynbrare ocBoeHHs yueOHOH JUCHHMILIMHBI « XMMHUSA» Y 00ydaromuxcs GOpMHPYIOTCS
o0mue KOMIETEeHIHH H JAYHOCTHBIE Pe3yIbTAThI:
Tabmuna 1.3.3 - O61mue KOMIETEHLH U TMYHOCTHbIE PE3YJIbTAThI
CnenuanbHocts 21.02.05 «3emenbHO-UMYIIEeCTBEHHBIE OTHOLIEHHA», [IPHKa3 00
yrBepxaeHurd @I'OC CIIO ot 12.05.2014r. Ned86 ¢ m3MeHEHUSIMU U TOTIOJTHEHUSIMHA OT

14.09.2016r.

Kon HaumeHoBaHue pe3ysbTaTta 00yuyeHust

OK 1 [ToHMMAaTh CYIIHOCTh U COLIMANIBHYIO 3HAYMMOCTh CBOEH Oyayiieli npodeccuu, IposBIATh K Hel
YCTOWYMUBBIA HHTEPEC

OK 2 AHaTH3MPOBATh COLMANTBEHO-DKOHOMUYECKHE Y IOJUTHYECKUE TPOOIEeMbl M TIPOLECCHI, UCIOIb30BaTh
METOAbI T'YMaHUTAPHO-COLIMONIOTHYECKUX HayK B Pa3JIMUHBIX BHJAX NMPO(ECCHOHAIBHON M COLUANBHON
JIESITeTIbHOCTH.

OK 3 OpraHu3oBBIBaT CBOIO COOCTBEHHYIO NEATENBHOCTH, OMPEAENATh METOAbl M CIOCOOBI BBIMOJHEHHS
npodeccHoHaNbHBIX 33/1a4, OLEHUBATh UX 3()(HEKTUBHOCTH M Ka4ECTBO.

OK 4 Pemats mpo6eMbl, OLEHUBATh PHCKU U IIPUHUMATh PEIICHUs B HECTAHJAPTHBIX CUTYaLUsX.

OK 5 OcCymecTBIATh IOMCK, aHATU3 U OLUEHKY HH(OpMalMH, HEOOXOOMMON A NMOCTAaHOBKU U DEIICHUA
npodeccHoHaNbHBIX 3a/1a4, IPO(ECCHOHANBHOTO U IMYHOCTHOTO Pa3BUTHA.

OK 6 PaboTaTh B KOJUIEKTHBE ¥ KOMaH/E, 00eCeunBaTh ee CrioueHue, 3 (HeKTHBHO 00MAThCs C KONIeraMH,
PYKOBOJCTBOM, IOTPEOUTEIIMHU.

OK 7 CaMOCTOSITETbHO OMpeneNsaTh 3afadyd Npo(eCCHOHANBHOTO M JIMYHOCTHOTO pasBUTHA, 3aHUMAThCS
camM000pa30BaHKUEM, OCO3HAHHO TIAaHUPOBATh MOBBIIEHHE KBATH(DUKALHU.

OK 8 CraBUTh LETH, MOTHBUPOBATh NEATENLHOCTh TOXYMHEHHBIX, OPraHH30BHIBATH M KOHTPOJIMPOBATH MX
paboTy ¢ MPUHATHEM Ha ce0sl OTBETCTBEHHOCTH 3@ PE3yJIbTaT BBIIIONHEHUS 3aJaHUH.

OK 9 BBITh TOTOBBIM K CMEHE TEXHOJIOTHH B MPO(GECCHOHATBHON NESITENbHOCTH.

OK 10 Oco3HaBaTh U NMPUHUMATH OTBETCTBEHHOCTH 32 SKOJIOTMYECKHE MTOCIIECTBUS MPO(YECCHOHAIBHOM

JEATENLHOCTH, COOIONATE PETJIAMEHTHI [0 IKOJIOrHYECKOM 6e30MacHOCTH U MPUHIIMITE! PalFOHAIBHOTO
IPHUPOIONOJIB30BaHNS, BEIOHPATE CIIOCOOBI MOBBIICHHUS IKOIOIHYECKOH 0€30IMacHOCTH
podeCcCHOHATEHOM NESTENBHOCTH OpraHUu3alHHL.

OK 11 Hcnonp30BaTh MPUHLMITBEI COUUATBHOrO MapTHEPCTBA B PETYJIUPOBAHUU COUUANILHO-TPY JOBEIX
OTHOLIEHMH B MOZPA3AEIE€HNH, OpPraHU3aLKH.

OK 12 Hcronb30BaTh pe3yabTaThl HAYYHBIX MCCIENOBaHUI B MPO(ECCHOHANBHON NeATeTbHOCTH, Y4aCTBOBATh B
MPOBEJICHUH U OpraHM3allUi Hay4HBIX UCCIEIO0BAHUHI MOJ PYKOBOJACTBOM, NPOBOAMTE M OPraHH30BLIBATH
JIOKaJIbHBIE HAy4YHbIE HCCIEeIOBaHMs B 00JaCTH MPO(ECCHOHAIBHON JeATEeIbHOCTH.

OK 13 Cob6nroath NpaBuila TEXHUKH G€30IIaCHOCTH, HECTU OTBETCTBEHHOCTh 3a OPTaHU3AIUI0 MEPONPHUATHI MO
obecrieueHuIo 6e30MacHOCTH TPy/a.
JIP 07 Oco3HaouMil MPUOPUTETHYIO LIEHHOCTH YeJIOBEKa; YBAKAIOWIUI COOCTBEHHYIO U UY)XKYIO0 YHHKAIbHOCTh B

Pa3IMYHBIX CUTYALUAX, BO BCEX (bopmax M BHIaX NEATCIBHOCTH.

JIP 08 [MposBisroMd ¥ JEMOHCTPUPYIOLIMH YBaXKEHHE K IIPEICTaBUTENAM pa3IH4HBIX ITHOKYJHTYPHBIX,
COLMATBLHBIX, KOH()ECCHOHHBIX M HHBIX TIpymnn. CONpHYacTHBIM K COXPAHEHHIO, IPEYMHOXEHMIO H
TPAHCIISAUMH KYJIbTYPHBIX TPAIUUMI U IEHHOCTEH MHOTOHALIMOHAIBHOIO POCCUICKOr0 rocy1apCTBa.

JIP 09 CoOmroaaroiuiit ¥ mponaraHAMpYOIIM MpaBuiia 310pOBOro 00pasa >KU3HH, CIOPTa; MPeXyNpPex IaroIuii
7100 TIPEOI0JIEBAIOIIVIA 3aBHCHMOCTH OT AJIKOrons, Tabaka, NMCHXOAKTHUBHBIX BELIECTB, a3apTHBIX HIP
ur.1. COXpaHsIOWMi MCHXOJOTHYECKYI0 YCTOWYMBOCTb B CHUTYaTHBHO CIIOXKHBIX HIIM CTPEMUTENILHO
MEHAOIMUXCA CATYyallusaX.

JIO 10 3a00TAMMICS O 3allUTe OKpYXaromeid cpensl, COOCTBEHHON U Uy>KOH 0€30macHOCTH, B TOM 4YHCIIE
1 poBoi.

KOHTpOJ'Ib H OIISeHKa pe3yJpTaTOB OCBOC€HHA AHCIHIIJIMHBI «XUMHS» OCYILIIECTBIIACTCA
IIpernoagaBarejeM B IIpOoILeCCe IMPOBEACHUS TECTUPOBAHMA, a TaKXXE BBIIIOJIHEHHS 06y‘-Ia}OI.IIHMPICﬂ
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7Tab0paTOPHBIX M CAaMOCTOSITENIEHBIX pabOT, TBOPYECKUX 3aJaHW{, WHIMBHUIYaIbHBIX 3aJaHUM,
HamucaHus pedepara, IOATOTOBKH HHPOPMALMOHHBIX COOOIIEHHUH, B TOM YHCJIE BBIIOJHEHHBIX C
IOMOIIBIO MYJIbTUMEIUAHON KOMIIbIOTEPHOM IporpammMel PowerPoint.

(DOpMBI U METOAbI KOHTPOJII M OLCHKH pPE3YJIbTATOB OCBOCHHA y“-Ie6HOI7I JUCIHUITTUHBI

IIO3BOJISIIOT  [IPOBEPUTH

y o0ydYarouuxcs

HE TOJBKO

cOPMHUPOBAHHOCTh  IPEAMETHBIX

PE3YIbTATOB, HO U PAa3BUTUEC JIMYHOCTHBIX U METAIIPEAMETHBIX PE3YJIBTATOB 06y‘1€HI/Iﬂ.

ConennanbHocThb 21.02.05 «3emebHO-UMYyIECTBEHHbIE OTHOMIEHUD, IIPUKA3 00
yrBepxxaenud @I'OC CITO ot 12.05.2014r. Ned486 ¢ u3MEeHEHUSAMU H TOTIOJTHEHHUSIMH OT

14.09.2016r.

Pe3yabTaThl 00yueHHUs1
(ocBOEHHbIE YMEHHS1, yCBOEHHbIE

Koasl popmupyempix
npo¢ecCHOHATBHBIX H
00UX KOMITETEH M,

DopMBI M METOABLI KOHTPOJISI H OLIEHKH
pe3yJibTaToOB 00y4eHHst

3HAHWS) JIHYHOCTHBbIE Pe3yJIbTaThl
3Hamep
Ba)KHEHIIE XMMUYECKHE NTOHATHS; OK1-7,9 Texymuii KOHTpoidb B (popMe TECTHPOBaHMUI,
OCHOBHBIE 3aKOHBI XUMHH HHIUBUIYaJIbHOTO YCTHOTO ompoca,
JIP 07-10 BBILIOJIHEHHMA ~ TNPAKTHYECKMX  paboT
KOHTPOJIbHBIX paboT .
OCHOBHBIE TEOPHUH XUMUYECKOTO OK1-7,9 Texkymuii KOHTposib B (OpME TECTUPOBAHMA,
CTPOCHUS BEIIECTB WHMBUIYAIbHOTO YCTHOTO M ITHCBMEHHOTO
JIP 07-10 Onpoca,  BBIIONHEHUS  NPAKTHYECKHX U
J1abopaTOPHBIX paboT.
BaXHEHIIME BEIECTBA U MaTepHalbl, OK1-7,9 Texymuii KOHTpONnb B (OpME TECTHPOBAHUA,
00nacTh UX MPUMEHEHUSL. UHIMBUIYalbHOTO YCTHOTO U IIMCBMEHHOTO
JIP 07-10 ompoca,  KOHTPOJBHBIX ~ paGoT,  3aIuThI
petepaToB U MOArOTOBKH NPE3EHTaLUM.
OCHOBHBIE 32aKOHOMEPHOCTH OK1-13 Texymuii xoHTposns B (opMe TECTUPOBaHUS,
NPOBEJEHHA XUMUUECKUX peaKLHi WHIUBHUIYaJIbHOTO YCTHOTO W IHCHMEHHOTO
JIP 07-10 Ompoca,  BBINOJHEHHS  TNPAaKTMYECKHX U
71a00paTOpHBIX PaboT, 3alMThI pedepaTos.
yMmentp
Ha3pIBaTh U3y4YCHHbIE BELIECTBA 110 OK 1-7,9-13 Tekymuii KOHTponb B (hopMe TeCTHpOBaHMA,
TPHBHATBLHOMN U MEXyHapOIHOH HWHIMBUIYaJlbHOTO YCTHOTO W IHCHMEHHOTO
HOMEHKIIAType JIP 07-10 ompoca, BBINOJHEHHS KOHTPONBHBIX paboT H
BBIITOJTHEHUS NTPAKTHIECKUX 3aJaHHH.
ONpeAeNsTh BAJIGHTHOCTb U CTENEHb OK1-7,9-13 Texyuuii KOHTpOJb B (hopMe TECTHPOBAHMS,
OKHCIIEHUS] XUMHYECKUX 3JIEMEHTOB; MHIWBUIYallbHOTO YCTHOTO UM IIMCBMEHHOTO
JIP 07-10 ONpOCa, BBHITIONHEHHSI TBOPYECKMX 3a/aHHH,

XapaKTepH30BaTh 3JIEMEHTHI HA
OCHOBAHMH HX TIOJIO)KEHHS B
TIEpUOIMYECKON CHCTEME; OOBACHATH
3aBHCHMOCTb CBOMCTB BELIECTB OT UX
COCTaBa U CTPOEHHS; BBIIIOJHATH
XHMHYECKHM SKCIIEPHMEHT 110
pacrno3HaBaHMIO BaKHEHLIMX
HEOPraHWJeCKUX ¥ OPraHUYECKHX
COEIMHEHHUIH; TPOBOUTH
CaMOCTOSTENIEHO MOMCK XUMHIECKOH
MH(OpMaLHH.

KOHTPOJIBHBIX paboT.
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1.4 Copep:xanue y4eOHOH THCHUNINHBI
Beenenue

Hayunple meTonpl NMO3HAaHHS BELIECTB M XMMUYECKUX sBICHUH. Ponmbp skcnepumeHTa u
TEOPUU B XUMHUH. MOJAENMPOBAHUE XUMHYECKUX IIPOIECCOB. 3HAYEHHE XUMHUHU IPU OCBOCHHHU
npodpeccuit CIIO u crnenmansHocTedt CIIO TexHMYeckoro mpoduias MpodhecCHOHATBHOTO
obpa3oBaHusl.

1 O0masi 1 Heopranu4veckass XHMHUsI

1.1. OcHOBHBIE MOHATHSA M 3aKOHBI XUMHH

OcHoBHbIe noHATHA XuMHH. BemectBo. Atom. Monekyna. XUMHUYECKHH 3JIEMEHT.
Amnorponust. IIpocteie u cnoxHble BemecTBa. KayeCTBEHHBIH M KOJMYECTBEHHBIH COCTaB
BEIIECTB. XUMHUYECKHE 3HaKU U (Hopmysbl. OTHOCHUTEIBHBIE aTOMHAs M MOJIEKYJISIpHAS MAacChl.
KonnyecTBo BemiecTna.

OcHoBHbIe 3akoHbI XuMuH. CTeXHOMETpHsL. 3aKOH COXPaHEHHUS MacChl BEUIECTB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISPHOH CTPYKTYpbhl. 3aKOH ABOraJpo H CIEICTBUS U3
HETOo.

PacueTHbIe 3a7aui HA HaXO0XK/I€HUE OTHOCUTEIHHOM MOJIEKYJISIPHOH MacCChl, OIpeIeIeHUue
MaccOBOH JIOJIM XUMHYECKUX IJIEMEHTOB B CJIIO)KHOM BEIECTBE.

femoncmpayuu

Mogenu aTOMOB XUMHYECKUX 3JIEMEHTOB.

Moenu MOJIEKYJT IPOCTHIX U CJIOKHBIX BEIIECTB (IrapocTepxHeBble U CTioapTa—

Bpurneta).

Kosutekuust mpocThIX U CIOXKHBIX BEIIECTB.

HekoTtopslie BemecTBa KOJIUYECTBOM 1 MOJIB.

Mogens MOJIsIpHOro 00BEMa ra3os.

Annorponus gocdopa, KUCI0poa, 0JIOBA.

IIpogpunvrsie u npoghpeccuonanvHo 3Ha4UMblE INEMEHMBI COOEPHCAHUA. ATTIOTPOIIHBIC
Moaubukanuu yriaepoaa (anmas, rpadur), kuciopoa (KHCIOpoJ, 030H), oyioBa (cepoe u Oenoe
0J10B0). [ToHATHE 0 XUMHYECKOH TEXHOJIOTUH, OMOTEXHOIOIHU ¥ HAHOTEXHOJIOTHH.

1.2. Ilepuoauyeckmii 3axoH u [lepnoanyeckas cucreMa XumMuieckux sjxementos JI. H.
MenpaesieeBa 1 CTPOEHHE aTOMA
Ilepuoanueckuii 3axon .M. Menneneesa. Otxpoitue JI.M.MenneneessiM Ileproaude-
ckoro 3akoHa. [Tepuonnueckuii 3aKoH B popmynuposke . V1. Menneneesa.
[Teproauueckas TabIHIa XUMHIECKHUX JIEMEHTOB — Tpauieckoe 0ToOpaKeHHe Mepro-
qudeckoro 3akoHa. CTpyKTypa NepHOAUYECKOM TaGIHUIbl: TepHoaEl (Majble ¥ OOJNbIIHE), TPYIIIEI

(rnaBuas u mobouHas).
Cmpoerue amoma u Ilepuoduueckuii zaxon [[J.H.Menoeneeea. ATOM — CJIOXKHas

yacTuna. SIapo (IIPOTOHBI M HEHUTPOHBI) M OJIEKTpOHHas obosodka. Mzoromsl. CrpoeHue
SNIEKTPOHHBIX 000JOYEK aTOMOB JJIEMEHTOB MaJbIX MepuogoB. OCOOEHHOCTH CTPOCHHS

MEKTPOHHBIX 0000YEK aTOMOB MEMEHTOB OOMBIIMX MEPHOAOB (LEPEXOMHBIX OIEMEHTOB).

ITonsrue 00 opOuTaisx. s-, p- 4 d-opOurtanu. DNeKTpOHHbIE KOHQHUIypalky aTOMOB XMMIYECKUX
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3JIEMEHTOB.

CoBpemennas ¢opmynupoBka Ilepuoauueckoro 3akoHa. 3HavyeHue Ilepuoguueckoro
3akoHa u Ileproguueckoit cucteMbl XxuMmuueckux anemeHToB JI. M. MenneneeBa s pa3BUTHUSA
HAYKU U TIOHUMaHUs XUMHYECKOH KapTUHBI MUpA.

Hemoncmpayuu

Pasnuunsie popmel [lepuoguueckoit cucremsl xumuueckux snemesTos [I.J11.Menneneesa.

JluHamuveckue TabIuIbl 1)1 MoAearpoBanus [lepuoauyeckoit cucteMbl.

DexTpu3anys TelI U UX B3aUMOJCHCTBHE.

Jlabopamopueiii onsim

Monenuposanue octpoenus [leproandeckoii TabIUIIBI SIEMEHTOB.

IIpogunvnvie u  npogheccuonanvHo  3HAYUMBIE  INEMEHMBl  COOEPHCAHUA.
PangwoaktuBHOCTE. VMcCmoOnb30BaHMe paMOAKTUBHBIX H30TOIOB B  TEXHUYECKHUX  LEJISX.
PeHTreHOBCKOE M3JIy4EHHME M €ro HCIIONb30BaHHE B TEXHHWKE W MeaunuHe. MoaenupoBaHue Kak
METOJ POTHO3HUPOBAHUS CUTYAllUH Ha IPOU3BOJICTBE.

1.3. Ctpoenue BemecTBa

Hounas xumuuyeckasi cBs3b. KaTuonbpl, ux oOpa3oBaHue H3 aTOMOB B pe3yJbTaTe
mpolecca OKHUCICHUsA. AHUOHBI, UX O0Opa3oBaHME K3 aTOMOB B pe3yjbTaTe Ipolecca
BOCCTaHOBJIEHUS. VOHHas CBS3pb KaK CBA3b MEXJAYy KaTHOHaMH M aHHOHAMH 3a CYeT
BIIEKTPOCTATHYECKOTO MPUTsDKeHUs. Kitaccudukaris HOHOB: IO COCTaBy, 3HaKy 3apsiia, HATUIHIO
THIpaTHO# 0600uku. oHHBIE KprcTauTnyeckue pemeTkd. CBOHCTBA BEIIECTB ¢ HOHHBIM THIIOM
KPHCTATHYECKOH PEIIETKH.

KoBanenTHass XxuMHuYeckass cBf3b. MexaHu3M 0Opa30BaHUS KOBAIEHTHOH CBS3U
(oOMEHHBIH W JTOHOPHO-aKIENTOPHBIH). DJIEKTPOOTpULATEIbHOCTh. KOBaJIeHTHBIE MONSApHAs H
HermoJispHas CBs3W. KpaTHOCTh  KOBAIEHTHOM  CBs3U. MOJEKyJsIpHblE U aTOMHBIE
KpUCTAUTMYeckhe  pemieTkd. CBoWMCTBA  BEIIECTB € MOJIEKYJSPHBIMM M aTOMHBIMH
KPUCTAJUTMYECKUMU PEIeTKaAMU.

Merannuyeckas cBsi3b. MeTaIMUecKas KpUCTAIMYECKas pelleTka U MeTalIndecKas
XUMHUYecKas CBsi3b. Du3nvecKkue CBONCTBA METAIIOB.

ArperaTHble COCTOSIHMS BEIIECTB M BOJOPOHAs CBA3b. TBEPIOE, KUAKOE U raz000pasHoe
COCTOSHHS BellecTB. [lepexox BemecTBa M3 OJHOTO arperaTHOrO COCTOSHUS B IPYTOE.
BonoponaHas CBSI3b.

Yucroie BemecTBa U cMecH. [IoHATHE O cMeCH BellecTB. | OMOTeHHBIE M Fe€TepOreHHBIE
cmecu. CocraB cmeceil: oObeMHas M MaccoBas JOJIM KOMIIOHEHTOB CMECH, MaccoBas IOJIs
IIpUMeECEH.

Mucnepcunie cucremsl. [ToHsTHE 0 AuCIepcHON cucTeme. JlucnepcHas ¢asa U AUCIepCH-
onHas cpena. Knmaccuduxanus aucnepcHsix cucteM. [IoHATHE 0 KOJUIOMIHBIX CUCTEMAX.

JdemMoHcTpanuu

Moienb KpUCTAUTMYECKON PELIETKH XJI0pHIa HATPHSL.

OO6pasipl MEHEPATIOB ¢ HOHHOM KPUCTAIIMYECKOH PENIETKON: KaJIbIMTa, rajIuTa.

Mojenu KpUCTaIMIECKUX PELIETOK «CYXOro Jiba» (1iu Hoza), anmasa, rpapura (uim

KBapLa).

IIpubGops! Ha >XUAKHX KpHCTA/IaX.
O6pa3ub! pa3IHYHBIX JUCIIEPCHBIX CUCTEM: 3MYJIbCUH, CyCIIEH3U, a3p0o30JIe, reeit u

30JIeH.
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Koarynsmus.

Cunepesuc.

A dext Tunnans

JlaGopaTopHBbIe ONBITHL

[TpuroToBnenue CycreH3uu kapOoHaTa Kajablys B BOJE.

[IpuroToBieHne 3MyIbCUA MOTOPHOIO Maca.

O3HaKOMJICHHE CO CBOMCTBAMH JUCIIEPCHBIX CHCTEM.

Ipogunsvnsie u npogeccuonanvHo 3Havumvle rnemenmsl codepicanus. I10IIpHOCTH
cBA3u W nossipHocTh Monekynsl. Konpencanus. Texydects. Bosromka. Kpucrammsanus.
CyOnmumarst ¥ aecyOonuMmanns. AHOMaIUH (U3HMYECKUX CBOHCTB BOABL JKuAKHE KpHCTaLIBL
MuHepainsl ¥ TrOpHbIE TOPOMABI KaK MPUPOIHBIE CMECH. DOMYJIBCUU M CYCHEH3MU. 30JH (B TOM
yucite asposonu) u renu. Koarymsanus. Cunepesuc.

1.4. Boaa. PacTBopbl. D/IeKTPOJIUTHYECKASA THCCONUALHUSA

Bona. PacrBopwl. PacrBopenue. Boma xak pacTBopuTens. PacTBOPHMMOCTb BELIECTB.
Hacriennsle, HeHaCBIICHHBIE, TIEPECHILICHHbBIE PACTBOPhl. 3aBUCUMOCTh PAaCTBOPHUMOCTH I'a30B,
JKHUIKOCTEH ¥ TBEPbIX BELIECTB OT PA3IMYHBIX (PaKTOPOB.

MaccoBas 0711 paCTBOPEHHOT'O BEILECTBA.

DJIEKTPOJIHTHYECKAS AHCCOIHALHSA. OJEeKTPOIHUTEI U HEBJIEKTPOUTHI.
DJEeKTPOIUTHYECKAS JUCCOIMAIUS. MeXaHU3MBI SJIEKTPOJUTHYECKON JUCCOLMAIMH IS BEMIECTB
C Pa3IHYHBIMH THIIAMH XHMHYECKOW CBS3M. ['MOpaTHpOBaHHBIE W HETMIPATUPOBAHHELIE HMOHEIL
CTeneHb DJIEKTPOTUTHIECKON auccormanuy. CuiabHble W ciaOble 3JEKTPOIHTHEL. OCHOBHEIE
IIOJIOXKEHUSI TEOPHHM JJIEKTPOJIMTHUECKOH Juccouuanuy. KHCIOTBI, OCHOBaHUS M COJM Kak

3JIEKTPOJIUTHL.
JeMoHCcTpanuu
PacTBOpUMOCTH BELLIECTB B BOJE.
Cobupanue ra3oB METOJOM BBITECHEHUS BOJIBI.
PacTBopeHue B BOie CEpHOM KUCIIOTHI U COJIEH aMMOHHS.
OO6pa3upl KpUCTALIOIHIPATOB.
M3roToBiieHHe TUIICOBOM IOBSI3KH.
VcnpiTanue pacTBOPOB AJIEKTPOJIUTOB M HEDJIEKTPOJIUTOB Ha IIPEAMET AUCCOLUALMH.
3aBUCHMOCTE CTENEHHU DJIEKTPOTUTUUECKON AUCCOUHUALUY YKCYCHOM KUCIOTEI OT
pa3baBlieHUs] pacTBOPA.
JIBMKeHME OKpAIIEHHBIX MOHOB B SJIEKTPUYECKOM IIOJIE.
[TpuroToBIeHNE )XECTKOU BOJBI U YCTPAHEHHUE €€ KECTKOCTH.
HMoHuUTEL
O6pa3ipl MUHEPAJIBHBIX BOJ Pa3IHYHOr0 Ha3HAYEHUSI.
IIpakTH4yeckoe 3aHATHE
[IpuroToBneHre pacTBOPOB 3aAaHHON KOHLICHTPAIIMHU »
IIpogunsrsie u npogheccuonanbHo 3HAYUMBIE 3/1IEMEHMbl COOepHCanuA. PacTBopeHue

xax ¢pusuxo-xumuueckuit npouecc. Tennossie sddexrsr npu pacTeopennnu. Kpuctanizoruaparst.

Pemenune 3aJa4 Ha MAaAcCCOBYIO [JOJIO pPACTBOPEHHOI'O0 BEIIECTBA. HpHMeHeHI/Ie BOJbI B
TEXHUUECKHX LEeNsX. JKECTKOCTh BOMIBI U CIIOCOOBI ee yeTpaHeHHs. MUHepabHBIE BOJIBL.
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1.5. Knaccnduxanyus HeopraHu4ecKuX coeJHHEHHH U HX CBOMCTBA

Kucnorer m unx cBoiicTBa. KuHCIOTBI Kak 53IEKTPOJIMTHI, HMX KiIaccH(PHUKAIMS 10
pa3MYHBIM INpHU3HAKaM. XUMUYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPUHU DJIEKTPOIUTUYECKOU
quccorraui. OcoOEHHOCTH B3aUMOIECHCTBUS KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KHUCIIOT C
MeTaytamu. OCHOBHBIE CITOCOOBI TIOYYEHHS KHCIIOTHI.

OcHoBanus U ux cBoiicTBa. OCHOBaHMS KakK JIEKTPOJIUTHI, UX KiIaccudukanus 1mo pas-
JUYHBIM TpU3HAKaM. XHMMHYECKHE CBOMCTBA OCHOBAaHMUM B CBETE TEOPHHU HIIEKTPOJUTHYECKOHN
Jcconuanun. PaznosxeHue HepacTBOPUMBIX B BOZIE OCHOBaHMM. OCHOBHBIE CIIOCOOBI MOTYYECHHUS
OCHOBaHHH.

Cosmn u mx cpoiictBa. Conu Kak 37aeKTpoiauThl. CONU CpelHUE, KUCIBIE U OCHOBHBIE.
XUMHYECKHE CBOMCTBa COJIEH B CBETE TEOPUH JJIEKTPOJUTHYECKOH auccounanuu. Crocobsl
IIOJIy4YEeHUsI COJICH.

[M'uaponus cone.
Oxcuapl 1 ux cBoiicrBa. ConeodOpasyronye u HecoseoOpasyromue okcuasl. OCHOBHEBIE,

aMm(pOoTepHble M KHCIOTHBIE OKCHIBI. 3aBUCHUMOCTh XapaKTepa OKCHUJia OT CTEHNEHU OKUCICHUS
oOpa3yrolero ero Merajiia. XuMH4Yeckue CBocTBa OkcuaoB. [lonydenue okCuaoB.

JdemoncTpanuu

B3aumoneiicTBre a30THON U KOHLIEHTPUPOBAHHON CEpHOU KUCIIOT C MeTaJlulaMH.

["openue ¢ocdopa u pacTBOpeHHE TPOIYKTa TOPEHUS B BOJE.

[Tonyuenue u cBOMCTBA aM(POTEPHOTO THUAPOKCUA.

HeoOpatumpblit ruaposu3 kapOuaa KaabLusl.

OOpaTuUMbIi THAPOIU3 COJIEH pa3IMYHOrO TUIA.

JlabopaTopHbIe ONBITHI

HcnpiTanue paCTBOPOB KUCJIOT UHAUKATOPAMH.

BzaumopeiicTBHE METAIIOB C KUCJIOTaMH.

BzaumogeiicTBrE KHMCIOT C OKCUIAMH METAJIJIOB.

BzaumMoeiicTBHE KUCIOT ¢ OCHOBAHUSIMU.

B3auMoeiicTBHE KHUCIIOT C COJISIMU.

HcnpiTanue pacTBOPOB LIEJIOYEN MHIUKATOPAMH.

BzauMoaeicTBrE EI0YeH C COJISIMU.

PazoxxeHue HepacTBOPUMBIX OCHOBAaHUM.

BzaumMmopeiicTBre cojiel ¢ MeTaJlJIaMU.

['maponus cosiel pa3auyHOro TUIIA.
Ipogunsvnsie u npogeccuonanvHo 3nHayumsle 3nemeHmsl cooeprycanua. Ilpasuia

pa3baBieHus CEpHOM KHUCIOTHI. VCmonbp30BaHHE CEPHOH KUCIOTHI B MPOMBIIIJIEHHOCTH. Enkume
LIEJI0YM, WX MCIOJIb30BaHHE B IPOMBILUICHHOCTH. [alieHas M HerameHas M3BECTb, HX

[PUMEHEHHE B CTPOUTENBCTBE. [ UIIC U anebacTp, TUIICOBaHHE.
[Mousitue o pH pactBopa. KucnoTHas, menoyunas, HedTpajibHas Cpela pacTBOPOB.

1.6. XumMHuyeckHne peaknuu

Knaccudpuxauus xumuyeckHx peakunmid. Peaxuuu COEMHEHHUS, Ppa3IOKEHHU,
samemenusi, obmena. Karamutuueckume peaknuu. OOparumble W HeoOpaTHMBIE pPEaKIUH.
I'oMorenssle u TeTepOreHHBIE pPEeaKIIUuH. 3K30Tep1vmqecxne U DSHIOTEPMHYECKHE pPEeaKIIUuH.
Tennosoit 3¢ pexT XUMHIECKHX peakuil. TepMoXUMHYEeCKre ypaBHEHU.

OKHCINTEILHO0-BOCCTAHOBUTEIbHbIE pPeaKmuu. Crenennr oxucienus. OKUCIUTENs U
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BOCCTaHOBJIEHHE. BoCCTaHOBUTENh M OKUCIEHHE. MeTox JJIeKTpOHHOro Oanamca s Co-
CTaBJICHUS] YPAaBHEHUH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHiA.

Ckopocth XuMH4YeCKHX peakuuil. [IoHATHE O CKOPOCTH XHUMHYECKHX pEaKI[Hi.
3aBUCHUMOCTb CKOPOCTH XUMHYECKUX PEAKIMH OT Pa3IMYHBIX (PAaKTOPOB: MPHUPO/IBI PEarHpPyOLIFX
BELIECTB, MX KOHLIEHTPAIMH, TEMIICPATYPbl, OBEPXHOCTH COMPUKOCHOBEHHS U HCIOJIb30BAHHUS
KaTaJlu3aTOpOB.

O6paruMocTs xumMmHYeckux peakuuii. OOpaTumble ¥ HEOOpaTHMBIE PEaKIHH.
XUMHYECKOEe paBHOBECHE U CIIOCOOBI €r0 CMEIECHUS.

JemoHcTpauuu

[Tpumeps! HeOOPATHUMBIX peakIui, UAYIIHX ¢ 00pa30oBaHUEM 0CajIKa, Ta3a WU BOJEL.

3aBHCHMOCTEH CKOPOCTH PEAKIIHH OT IPHPOIBI PEarupyIOIIUX BEIIECTB.

B3anMopeicTBie pacTBOPOB CEpPHOM KHCIOTBI C pacTBOpaMH THOCYJIb(ara HaTpUs
Pa3IMYHON KOHIIEHTPALMH U TEMITepaTyphl.

Mopenps KHISIEro Caosl.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peaklUy OT NMPUCYTCTBHUS KaTaJIU3aTopa Ha IpUMeEpe

pa3IoKeHHsI IEPOKCHIAa BOJOPO/Ia C IIOMOIIBIO THOKCHIa MapraHia U KaTajiasbl.

Mogpens anexTponusepa.

Mojeinp 3JeKTPOIM3HOM BaHHBI TSI [TOJTyYECHUS AJIFOMUHHUSL.

Mopenb KOJIOHHBI CHHTE3a aMMHAaKa.

JlaGopaTopHbIe ONBITHI

Peaxuus 3amMelieHus MEIM JKeJIe30M B PacTBOPE MEJHOTO KyIIopoca.

Peakuuu, uaympe ¢ 00pa3oBaHHEM 0CaJIKa, rasa.

3aBUCHMOCTEH CKOPOCTH B3aMMOJEHCTBHUS COSTHOM KHCIOTHI C METAIIAMHU OT MX TIPUPOIBL.

3aBHCHMOCTH CKOPOCTH B3aMMOJICHCTBHUS IIHKA C COJITHOM KUCIIOTOM OT ee

KOHIICHTPAITHH. ’

3aBHCHMOCTEH CKOPOCTH B3aMMOJICHCTBUS OKCH/IA MEIHA C CEPHOM KHCIOTOM OT

TEMIIEPaTyPBI.

ITpoghunvusie u npogheccuonanvro 3Hauumsie Inemenmst cooeprcanua. IloHsrtue 06
ANIEKTPONIU3E. DIIEKTPOJIH3 PACIIaBOB. DJIEKTPOJIU3 PACTBOPOB. DJIEKTPOJIUTHYECKOE IMOJIyUICHHE
amoMuHus. [IpakTHyeckoe NPUMEHEHHE OJJIEKTposin3a. | albBaHOIIACTHKA. | allbBAHOCTETHSL.
PadunrpoBanue BETHBIX METAILTIOB.

Karanu3s. 'omoreHHsIe ¥ reTeporeHssie Karaiu3aropsl. [IpomoTopsl. Katanutudyeckue

sibl. UTHTHOUTODBI.

[Tpou3BOACTBO aMMHaKa: ChIpbe, annapaTypa, HayYHbIe TPUHIIUIIBL.

1.7. MeTaliibl 1 HEMETAJIBI

Merauibl. Oco0eHHOCTH CTPOEHUSI ATOMOB H KpHCTAJLJI0B. OU3ndecKre CBOWCTBA Me-
tayutoB. Kitaccudukaryst METaJUTOB 110 pa3IMYHBIM NTPH3HAKaM. XHUMHUYECKHe CBOMCTBA METAIIIOB.
DIEKTPOXUMHIECKUN PSJT HAIPSDKEHUH METaIOB. MeTaIoTepMHUsL.

O6bmwe crocobsl moaydeHuss MetauioB. [loHsTHe o MeTayutypruu. IImpomeramiyprus,
THAPOMETAJTYPriUs U dJIeKTpoMeTauTyprus. CIiaBsl YepHbIE U IIBETHBIE.

Hemeranuael. Oco6eHHOCTH CTpOeHHsl aTroMOB. HeMeTauiel — mpocTele BelecTBa. 3aBH-
CUMOCTEL CBOMCTB T'aJIOT€HOB OT MX IIOJIOKEHHsSI B MEepHOnuYecKoi cucteme. OKUCIUTEIBHBIE H

BOCCTAHOBHUTEIbHBIE CBOMCTBA HEMETAJJIOB B 3aBHCHUMOCTH OT HX IIOJIOXEHUSA B pany

9JICKTPOOTPHUIATETLHOCTH.
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JeMoHCcTpanun

Konnexuust metanios.

B3aumoneicTBre METAIUIOB ¢ HEMETAJUIAMU (KeJe3a, LIMHKA U AJIFOMHHHUS C CEPOH,

TIOMUHUS ¢ HOJIOM, CYPbMBI C XJIOPOM, TOPEHHE XKeJe3a B XJI0pe).

['openue metamios.

ATIOMHUHOTEPMHUSL.

Konnexuust HemerawioB. ['opeHue HemeTaioB (cepsl, pochopa, yris).

BriTecHeHHE MeHEe aKTUBHBIX AJIOTEHOB U3 PACTBOPOB UX COJIei 00Jiee aKTUBHBIMU

rajoreHaMu.

Mozens MPOMBIIIIEHHOH YCTAaHOBKH JUIsl TIPOMU3BOJICTBA CEPHOM KHCIIOTHI.

Mopens meun [uist 00kwura u3BecTHsIKa. KoJIeKIMy mpofyKIMi CHIIMKaTHOH

MIPOMBIIIJIEHHOCTH (cTekia, hapdopa, dasHca, HeMeHTa pa3IMYHBIX MapoK .)

JlaGopaTopHbIe ONBITHI

3akajika ¥ OTIIYCK CTaJIH.

O3HaKOMJICHHE CO CTPYKTYpOH OEJIOro U Ceporo 4yryHa.

PacnoznaBanue pyn xenesa.

IlpakTHYecKue 3aHATHS

[Tonyuenue, coOupaHue 1 pacrio3HaBaHUE Ia30B.

Pemrenue sxcriepuMeHTAIbHBIX 33/1a4. !

IIpogpunvnsie u npogheccuonansno 3nauumvle rnemenmsl cooepircanun. Kopposus
METaJUIOB: XUMHYECKass M DJEKTPOXUMHYECKas. 3aBUCUMOCTb CKOPOCTH KOPpPO3HH OT YCIOBHUH
oKpyxarome#t cpeapl. Kitaccuduxanus Koppo3uu METAIOB MO pa3InYHBIM Ipu3HakaM. CriocoOs!
3aIUTHl METAJUIOB OT KOPPO3HH.

[Tpou3BOJICTBO YyTYHA U CTAIH.

[Tony4yeHue HeMeTAIOB (PPaKIIHOHHON NEPErOHKOM JKUAKOTO BO3/1yXa U 3JIEKTPOIIA30M

pPacTBOPOB MJIHM PacIIaBOB 3JIEKTPOJIUTOB.

CunukatHasi IPOMBIIIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCIIOTHI

2.0prannyeckasi XHMHUA

2.1. OcHOBHBIE MOHATHS OPrAaHUYECKOH XUMHH M TEOPUS CTPOCHHS

OpPraHUYeCKHX COCAHMHEHHH

IIpeamer opranuyeckoi xumuu. IIpuponHble, HCKYCCTBEHHBIE U CUHTETUYECKUE Opra-
Hu4eckue BemecTBa. CpaBHEHUE OPraHUYECKUX BEUIECTB C HEOPraHUYECKUMHU.

BanentHocTs. XuMuueckoe CTpOCHUE KaK MOPSNIOK COCIUHEHUS aTOMOB B MOJIEKYJIBI 110
BaJICHTHOCTH.

Teopust crTpoennsi opraHmvecknx coeguHenmii A. M. bByrnepoa. OcHoBHEIE
TIIOJIOXKEHHST TEOPHUH XUMHMYECKOTO CTpoeHMs. M3oMmepus u m3omepsl. Xumuueckue GopMyssl
MOJIEJTH MOJIEKYJT B OPraHUYECKOH XUMUH.

Knaccupuxauus opranuveckux BemecTB. Kiaccuduxanus BeIIECTB 10 CTPOEHHUIO
YIJIEPOJHOIO CKEJIETa ¥ HATHUYHMI0 (YHKIHOHATBHBIX Ipynn. I'omonoru u romosorus. Havana
HomeHkaTypsl [UPAC. '\

Knaccndpuxaumsa peakuuii B opraHu4eckoi XaMuu. Peakuuu npucoeauHeHus (TUIpHU-
pOBaHUs, TaJlOreHUPOBAHUS, I'MIPOraJIOTeHUPOBAHMS, TUApaTanuy). Peakuuu OTINEIUIEHUS
(meruapupoBaHus, AETHAPOTAIOTEHUPOBaHUS, Aeruaparanuu). Peakuum 3amenienus. Peaxnuu
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U30MEpHU3aLINH.

JdemoncTpanun

Mopenu MosieKyJ1 TOMOJIOTOB M H30MEPOB OPTaHHUECKUX COCTUHEHUH.

KagecTBeHHOE 0OHapyX)eHUE YIiIepoia, BOAOPOIa U XJIOpa B MOJIEKYJIaX OPraHUIECKUX

COEMHEHUH.

JlaGopaTopHbIH onbIT

WsrotoBnenue mozeneit MOJIEKyJl OpraHUYECKUX BEIIECTB.

Ilpogunvnsie u npogheccuonanvHo 3navumele nemenmsl codeprycanua. IloHATHE O
cybcrpare u peareHTe. Peakuuu OKHCICHUS U BOCCTAHOBJICHHS OPraHHYECKUX BELIECTB.
CpaBHenme kiaccH(pUKAMK COETWHEHUH M KIAaCCH(HUKAIMHM peakluidi B HEOPraHWIECKOH u
OpraHU4eCKON XUMHUH.

2.2. YrieBoaopoabl U UX NPHPOIHbIE HCTOYHHKH

AJxaHbL.ATKaHbl: TOMOJIOTUYECKHHM ps, H30MEpUs M HOMEHKJIAaTypa aJKaHOB.
XuMHUYeCcKre CBOMCTBa aJKaHOB (M€TaHa, 3TaHa): FOPEHUE, 3aMelleHue, Pa3IoKeHHe, JETUIpU-
poBanue. [IpaMeHeHne aTkaHOB Ha OCHOBE CBOMCTB.

AJikeHBl. DTHIIEH, €r0 IOJIydeHue (IeTHIpUpOBaHHMEM dTaHa, AEToIMMepHu3aluei Imo-
TuaTUIIeHa). ['oMooruueckui psi, U30Mepus, HOMEHKJIATypa aJIKeHOB. XUMHYECKHe CBOWUCTBA
STHJIEHA: TOpEHHE, KadeCTBEHHEBIE peakiuy (oOecIBeunBaHWE OPOMHOW BOABI M pacTBOpa
IIepMaHrasara Kajus), TuapaTanys, noaamepusanus. [ Ipumenenue aTuneHa Ha OCHOBE CBOMCTB.

Juensl n kayuyku. [ToHsTue 0 [ueHax Kak yrjieBoJopoaax ¢ AByMs IBOHHBIMU CBSI3SIMHU.
ConpsbxkeHHble NUEHBl. XUMHUYECKHUE CBOHCTBa OyTraaueHa-1,3 u wu3ompeHa: 0OeClBEYHBAHHE
OpOMHO# BOJIBI U MOJIMMEPHU3ALIUS B Kaydyku. HaTypanbHblil U CUHTETHYECKHE KayuykH. Pe3uHa.

AaxuHbl. AuetuwneH. XUMHUYECKHE CBOMCTBa aleTHIEHA: TOPEHHE, 00eCIBEUHBAHHE
OpOMHOM BOJBI, MPUCOEAMHEHUH XJIOPOBOAOpOJA U ruapatauus. [IpuMeHeHHe aneTuieHa Ha
OCHOBE CBOMCTB. MeKiiaccoBasi U30MEpHs C aJIKaIuEHaMHU.

Apensl. benzon. Xumuueckue cBoHcTBa O€H30j7a: TOpeHHE, peakUUU 3aMelIeHHUs
(ramorenupoBaHue, HUTpoBaHue). [I[puMeHeHne 0eH3071a Ha OCHOBE CBOMCTB.

IIpupoaHble HMCTOYHHKH YTrJIeBOAOpoxoB. [IpupomHbIi ra3: cocraB, NpPHMEHEHHWE B
Ka4yecTBEe TOILTHBA.

Hedts. CoctaB u nepepaborka Hedtu. [leperonka Hegtu. HedTenmpomaykTsl.

JdemoncTpanuu

['opeHue MeTaHa, 3TUIICHA, allETUIICHA.

OTHoleHne MeTaHa, 3TUJICHA, alleTUIIeHa U OEH301a K pacTBOpaM IepMaHIraHaTa Kajlus U

OpOoMHO# BOJIE.
[Tonyyenue oSTUJIEHA peakUWed AErHapaTallMyd 3TaHOja, aleTHIeHA — TUIPOJU30M

KapOuaa KaabIus.
PasnoxxeHue Kaydyyka Npd HarpeBaHUU, UCIBITAHUE IMPOJYKTOB pa3jIOKEHHSA Ha HE

IPEAEIbHOCTD.
Komnexuuss o6pasnoB Hedtu u HedrenponykroB. Komnexknus «KameHHBIA yroib u
MPOAYKIHS KOKCOXHMHYECKOTO IIPOU3BOACTBAY.

JlabopaTopHBbIe ONBITHI
OzHakoMIIeHHE C KoJIIeKuel o6pa3oB HehTH U IPOOYKTOB €€ NEPETOHKH.

O3HaKOMJIEHHE ¢ KOJUIEKIIHEN KaydyKa U Pe3HHEI.
ITpoghunvrvie u npogheccuonanvro 3nayumoie 3n1emenmesl cooeprcarua. IIpasuno B. B.
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MapxoBHukoBa. Knaccuduxanus u HasHaueHue kayaykoB. Kiraccudukarys 1 Ha3HaueHHE PE3UH.
Bynkanuzanus kayuyka.

[lonyueHnue aueruieHa MUPOJIM30M METaHa M KapOWAHBIM crocobom. Peaxius mo-
nuMepu3anu BUHIIXJIopuaa. [lonuBuHunxnopun u ero npumenenue. Tpumepusanus aleTHiIeHa
B O€H3011.

[Tonstue 06 skcrpakiuu. BoccranoBienne HUTpoOEH307a B aHMIMH. [ 'oMooruueckui
psn apeHoB. Toxyon. HutpoBanue tonyona. TpoTu. '

OCHOBHbIE HallpaBJICHUS IPOMBIIUIEHHOH I1epepaboTKyU IPUPOIHOTO rasa.

[TomyTHBIM HEDTAHOM ra3, ero nepepadboTka.

[Tpomeccsl TPOMBIILICHHOH MepepabOTKH He(PTH: KpeKUHT, pupopMmuHr. OKTaHOBOE
quciI0 OEH3UHOB U OKTaHOBOE YHUCIIO AU3EIBHOTO TOTUINBA.

Koxcoxumuueckoe MpoU3BOACTBO U €ro IIPOITyKIHUS.

2.3. Kucaopoacoaep:xamue OpraHudecKie coeIMHeHUus

Couprsl. [lonydyeHue 3TaHona OpOXEHMEM TIJIFOKO3bl U TMApaTauueit sTuineHa. ['uapok-
CIWIbHAs rpynmna Kak (QyHKnHOHaibHasd. lIoHATHE O mpeAenbHBIX OJHOATOMHBIX CIHMpTaX.
XUMHUYECKHE CBOMCTBA 3TaHOJA: B3aUMOAEHCTBHE C HAaTpPUEM, 0Opa30BaHUE MPOCTHIX U CI0XKHBIX
3¢upoB, OKHCIEHHE B anblaerui. IIpuMeHeHune 3TaHOjIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0O
IIOCJIEAICTBUS JJIS1 OpraHu3Ma YesloBeKa U NpelyNnpeKcHuUe. :

['munepuH Kak IpencTaBUTENb MHOIOATOMHBIX cnupToB. KadecTBeHHas peakuus Ha
MHOT0OaTOMHbIE cIUPTHL. [IpuMenenue rouuepuHa.

®enon. Ousuyeckue U XUMHUYECKHE CBOMcTBa (peHosa. B3auMHOe BIMsSHHE aTOMOB B
MoJieKyse (eHoa: B3auMOJIEHCTBHE C THAPOKCUIOM HATpHUs M a30THOM kucinoToi. IIpuMenenne
(beHosa Ha OCHOBE CBOMCTB.

Aabaernapl. [ToHsaTHe 00 ampaerunax. ANpAeruaHas Tpynmna Kak (QyHKIMOHAJIbHASL.
@opMapAETHA U €r0 CBOWCTBA: OKHCIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIEHHE B
COOTBETCTBYIOUIMHA crupT. llomydeHue anbIerujoB OKHUCIECHHEM COOTBETCTBYIOIIUX CIHPTOB.
[Ipumenenue popmasbaeruia Ha OCHOBE €ro0 CBOHCTB.

Kapo6onoBpie kucjoThbl. [IoHATHE 0 KapOOHOBBIX KHciaoTaX. KapOokcunbHas rpynna kaxk
byHKkuHOHaNbHAs. ['OMOJOrHYEeCKUHA ps NPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tony4yeHue KapOOHOBBIX KHCIOT OKUCJIEHHEM aJIbJETHI0B. XUMHUYECKUE CBOMCTBAa YKCYCHOH
KUCIIOTHI: OOINMEe CBOMCTBA C MHUHEPAJIbHBIMH KHCIOTAMU M peakuus dSTepudHUKaluu.
[IpuMeHeHHe YKCYCHOM KHCIIOTHI Ha OCHOBE CBOMCTB. Bpicuiue >KUpHBIE KUCIOTBHI Ha IPHUMEPE
HNAJIBMUTUHOBOU U CTEAPUHOBOM.

Cioxubie 3¢upbl 1 kupbl. [lonyuyeHue cnoxHbX 3QUPOB peakuuei 3TepudHUKaIM.
Cnoxxuble 3¢HpsI B IPUPOE, UX 3HaUeHHE. [I[ppuMeHeHre CII0KHBIX 2()UpPOB HA OCHOBE CBOMCTB.

XKupsl kak croxxsble 3¢upbl. Kiaccudukanus xupoB. XUMHUYECKHE CBOMCTBA KHPOB: T'H-
JIPOJTU3 ¥ THAPUPOBAHUE XUAKHX XKUPOB. [IpuMeHeHne )KUPOB Ha OCHOBE CBOMCTB. MEla.

Yriaesoabl. YTIE€BOIBI, WX KiIacCHPHKAIMA: MOHocaxapuisl (TIIOK03a, (QpPyKTOo3a),
Jrcaxapubl (caxaposa) U moyicaxapuasl (Kpaxmai | LEJUTI0I03a).

['mr0oK03a — BEIIECTBO C JABOMCTBEHHOH (yHKIHEH — albAerHAOCHUPT. XUMUYECKUE
CBOMCTBA IIFOKO3BI: OKHMCJIEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOMT, CIIUPTOBOE
Opoxenue. [IpuMeHEHUE MIIOKO3BI HA OCHOBE CBOACTB.

3HaueHue yIJIEBOLOB B J)KHBOM IPUPOIE U XKH3HHU yesjoBeka. [IoHATHE O peakIHsIX IOJIH-
KOHJEHCAUMH U THAPOJIKN3a Ha IPUMepe B3aUMOIIPEBPAIEHU: TTIF0K03a — IIOJIUCaXapHy/l.
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JdemoncTpanuu

OxwucneHue cnupra B ajabIeTru/l.

KayecTBeHHbBIE peakli Ha MHOTOATOMHBIE CITUPTEHI.

PactBopuMOCTb (heHOJa B BOJIE TPH OOBIYHON TeMIepaType U HarpeBaHHH.
KayecTBeHHbIE peakuu Ha GEHOJI.

Peakuus cepeOpsHOro 3epkaja ajabAEeTHI0B U [TTIOKO3BI.

Oxucrnenue anpAeruioB U III0KO3bI B KUCIOTY ¢ MOMOLIbI0 ruapokcuaa meau (1I).
KayectBennas peaxnus Ha kpaxmai. Komnexkuus apupHsix macen.
JlabopaTopHbIe ONBITHI

PactBopenue riuuepruHa B BOJE.
CBoiicTBa YKCYCHOW KHCJIOTBI, OOIHE CO CBOHCTBAMU MUHEPATBHBIX KHCIIOT.

HOKHSaTeJIBCTBa HETIPEACIIBHOI'0 XapaKTepa XUAKOTr'O XXUupa.
B3aumoaeicTBre TIIIOKO3BI caxapoO3bl C THAPOKCUIOM MCIH.

KavecTBeHHBIE peaKkIiy Ha KpaxMall.
Ilpoghunvusie u npogpeccuonanvHo 3Hauumsle nemeHmsl cooepircanun. MeTUIoBbIH

CIHMPT M €ro UCIOJH30BAHUE B KAYECTBE XUMHUYECKOTO ChIPhs. TOKCHYHOCTh METAHOJIA U ITpaBHJIa
TEXHUKH O€30MacHOCTH NpH paboTe ¢ HUM. DTHJICHIVIMKOJIb M €ro IMpUMEHeHHe. TOKCHYHOCTh
STUJICHTJIMKOJISA ¥ NIpaBUJIa TEXHUKH 6€30IaCHOCTH IpH paboTe C HUM.

[Tonmy4yenue ¢peHoIa U3 IPOTYKTOB KOKCOXUMHUYECKOTO IIPOU3BOICTBA U U3 OeH301a.

[TonukonaeHcamuss Gopmaibaeruga ¢ (eHoaoM B (GeHoNI0(OPMaAIBAECTHIHYI0 CMOIY.
Aueranpaerun. [loHaTtue o xeToHax Ha mpuMmepe aneroHa. [IpuMeHeHue alleToHa B TEXHHUKE U
IIPOMBIIIUIEHHOCTH.

MHuoroob6pazue KapOOHOBBIX KHCIOT (IMaBeeBOH KHCIOTHI KaK JIBYXOCHOBHOM,
aKPHJIOBOM KHCIIOTHI KaK HENpeIeTbHOM, OEH30MHOM KHUCIOTHI KaK apOMaTHIECKOH ).

[TnenkoobOpasyromue Macia. 3amMeHa JKHPOB B TEXHHKE HEMUIIEBBIM CHIPHEM.
CuHTeTHYECKHE MOIOIIHE CPECTBA.

MomnouHokuciaoe OpoxeHue Iiroko3bl. Kuciomonounsie mnpoayktel. CuiocoBaHUe
KopMmoB. HutpoBanue nerosno3sl. [IMpokcunyH.

2.4 AzoTcoaep:xkammue opranudeckue coeguHenus. Ilonumepnr

Amunbl.  [lonstue 00 amuHax. AnudartHdyeckue aMuHBI, WX Kilaccuukanus u
HOMEHKJIaTypa. AHHJIMH KaK OpraHndeckoe ocHoBaHue. [losrydeHrne aHWIMHA U3 HUTPOOEH30JIa.
[IpuMeHeHne aHUIMHA HAa OCHOBE CBOMCTB.

AMHHOKHCJIOTBI. AMHHOKHCIIOTEI Kak aM(oTepHble AU YHKIMOHAIBHBIE OpraHUYEeCKHe
coequHeHNsS. XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT: B3aUMOJAEHCTBHE C IIEJI0YaMH, KUCIOTaMU U
Jpyr ¢ apyrom (peakuus moiaukoHAaeHcaiuy). [lentuanas cBsa3p ¥ noaunentuasl. [Ipumenenne
aMHHOKHCJIOT Ha OCHOBE CBOMCTB.

Beaxu. [lepBuuHas, BTOpHYHAs, TPETHYHAs! CTPYKTYpbl OeaKkoB. XHUMHUECKHE CBOKCTBA
O€JIKOB: TOpEHUe, AeHATYpallysl, THAPOJIU3, IBETHBIC peakliy. bruonornyeckue GyHKIUH OEIKOB.

IHoaumepsl. benku u nonucaxapuasl Kak OUONOIUMEDHI. -

Ilnacrmaccel. [lonyueHue monuMepoB peakuLued NMOIMMEPU3ALUU H IOJMKOHIECHCALUH.

TCpMOHHaCTI/I‘leIC 1 TEPMOPCAKTUBHBIC I1JIACTMACCHI. HpCI[CTaBI/ITCJII/I miacTMacce.
BoaokxHa, ux xiaaccupuxauun. ITonyuenne BonoxoH. OTaensHBIE NPEeACTABUTEIN XH-

MHUYECKHX BOJIOKOH.
JdemMoHcTpanuu
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B3aumopeiicTBie aMMuaka U aHMJIMHA C COJITHOM KUCITOTOH.

Peakuus anunuHa ¢ GpoMHON BOIOM.

JlokazarenbcTBO HATHYHUS ()YHKIIMOHAIBHBIX IPYIII B pACTBOPAaX aMUHOKHCIIOT.

PactBopenue u ocaxenue 6€IKoB.

I[BeTHBIE peakuu OEIKOB.

['opeHue NTHYbEro Iepa U UIEPCTIHOW HUTH

JlaGopaTopHbIe ONBITHI

PacTBOpenue 6€1KoB B BOJIE.

O6HapyxeHue OEJIKOB B MOJIOKE U MACHOM OYJIbOHE.

Jlenaryparust Oesika CIHPTOM, HarpeBaHUEM.

IIpakTHnyeckue 3aHATHSA

Perenve sKCriepuMEHTATBHBIX 3a/1a4 Ha UACHTU(UKAIIMIO OPTaHUIECKIX COSTUHECHUMH.

Pacmo3zHaBaHue mracTMace ¥ BOJIOKOH.

Ilpogpunensie u  npoghecCUOHANIbHO  3HAYUMbBIE  INIEMEHMbl  COOEPHCAHUA.
AMHHOKaNpoHOBass  KuCJOoTa. KampoH Kak  IMpeAcTaBHTENb  IMOJIMAMUIHBIX  BOJIOKOH.
Hcnons3zoBanue ruaponusa  OEIKoB B IPOMBILIICHHOCTH. [ToTMBUHUIIXIOPH,
nonuterpapTopaTHiieH  (tedyon). DenonodpopmanpaeruaHpie  mactMaccel.  Llemmynoun.
[TpoMBIIIIIIEHHOE TPOU3BOICTBO XUMUYECKUX BOJIOKOH.

IIpumepHbIe TeMbI pedepaToB (10KJIa10B), HHAHBHAYAIbHBIX POEKTOB

1. BHOTEeXHOJIOTHS U reHHasi HHXKeHepus — TexHosoruu XXI Beka.

2. HazoTexHOJOrHs KaK IPUOPUTETHOE HANIPABJIICHUE PA3BUTHUS HAYKU U IIPOU3BOJCTBA B
Poccuiickoit @enepanuu.

3. CoBpeMeHHbIE METO/Ibl 00€33apa’kUBaHUS BOJIBL.

4. Amnmotpomnus METaIOB.

5. Xwussb u gestensHocTh [1. 1. Menneneena.

6. «IlepuogmaeckoMy 3aKoHy OynyInee He TPO3UT Pa3pyIIEHUEM...»

7. Cunte3 114-ro anemMenTa — TpuyM($ pOCCUHCKUX (HU3UKOB-SIIEPIIHUKOB.

8. HM3zotomsl Bogopoaa.

9. Mcronp30BaHMe paalOaKTHBHEIX H30TONOB B TEXHUUYECKUX HENAX.

10. PeHTreHOBCKOE U3JIy4EHHE U €r0 UCIIOJIb30BAaHUE B TEXHUKE U MEAUIIUHE.

11. IInazma — 4eTBEPTOE COCTOSIHUE BEIECTBA.

12. AMopdHbIe BelecTBa B IPUPOJE, TEXHUKE, OBITY.

13. OxpaHa OKpY>XaroLEH cpepl OT XUMHUYECKOrO 3arpsiI3HEHHUS.

14. KonuyecTBeHHbIE XapaKTEPUCTUKHU 3aIrPSI3HEHUS OKPY KAIOLIEH Cpebl.

15. IlpumeHeHue TBEpIOro U razoodpasHoro oxcuza yriaepoaa (IV).

16. 3amuTa 030HOBOI'O 9KpaHa OT XMMUUYECKOT0 3arpsA3HEHHUS.

17. I'pybomucrnepcHble CUCTEMBI, UX KIacCUpHUKaLKs U UCIIOIb30BaHKE B
npodecCHOHATBFHOMN eATEIbHOCTH.

18. Kocmernueckue reiu.

19. IlpumeHeHHE CycCIIeH3Hi U OMYJILCHI B CTPOUTEILCTRE.
20. MuHepaIbl H TOpHBIE TOPOABI KAK OCHOBA& JIUTOCGEPHI.

21. PactBOpsI BOKpYT Hac. THIIBI pacCTBOPOB.
22. Bopa kak peareHT U cpejia A1 XAMHYECKOro MpolLecca.

23. Xwusnb u gedarenapHocts C. Appenuyca.

20



24.

23,
26.
27
28.
29,
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
30.

al.
52,
53.

54.

35
56.
57.
58.
39,

Bxutan oTedecTBEeHHBIX yUEHBIX B pa3BUTHE TEOPHH DJIEKTPOIUTHYECKOM
JICCOLIMALIUY.

YcTpaHeHue )XeCTKOCTH BOJbI Ha IPOMBIIIIEHHBIX MPEANPUSTHSIX.

Cepnas kucinoTa — «Xjed XUMHUYECKOH MPOMBIIIJICHHOCTH ».

Hcronp30BaHuE MUHEPATBHBIX KHCIOT Ha NPEANPUATHIX Pa3IHYHOrO MPOdHIIs.
Oxcuapl U CONU KaK CTPOUTENbHBIE MAaTepUaIIbI.

HWcropus rumnca.

[ToBapeHHas COJIb KaK XUMHYECKOE ChIPbE.

MHoroukui kKapOoHaT KaJIbLUs: B IPUPOJE, B IIPOMBIIUIEHHOCTH, B OBITY.
Peaxiiu ropenus Ha MPOU3BOJICTBE U B OBITY.

BupTyaipHOE MOJIeTHPOBaHHE XUMHUECKUX ITPOIIECCOB.

DJEKTPOIIH3 PaCTBOPOB AJIEKTPOIIUTOB.

DJIEKTPOJIH3 PACIIIIABOB JIEKTPOJIUTOB.

[TpakTHYecKoe MPUMEHEHHE JIEKTPOJIN3a: paHHUPOBAHHUE, FAJIbBAHOIUIACTHKA
raJbBaHOCTETHsL.

VcTopus mony4yeHus 1 MpOU3BOJACTBA ATFOMUHHUS.

DJIEKTPOJUTHYECKOE TTOTyYeHHE U pa HHUPOBAHHE MEIH.

XKusup u gearensHocts . JI3BH.

Pob MeTaIoOB B HICTOPUU 4€JI0BEYECKOU UBUIM3auu. VIcTopUs 0TE€YECTBEHHOR

yepHO# MeTautyprud. COBpeMEHHOE METAJUIypruyecKoe IIPOU3BO/ICTBO.
VcTopust 0Te4eCTBEHHOM LIBETHOH MeTaJLTypruy. Ponp MeTanioB U crijaaBoB B
Hay4yHo-TexXHIYECKOM Iporpecce.

Koppo3ust MeTaJioB ¥ CIOCcOOBI 3aIUTHI OT KOPPO3HUH.

WuepTHbIe Uiy 671arOpOAHbIE Tra3bl.

Poxxmarorue coyiu — rajioreHsl.

HcTopus mBeaCKOM CIIMYKY.

HcTopust BOSHUKHOBEHHS U Pa3BUTHS OPIraHUYECKOH XUMHUHU.

Xuznp u gesrensHocTh A. M. ByTieposa.

Burtanusm u ero kpax.

PoJib OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUM U Pa3BUTHH MUPOBON OpraHUYECKON
XMMUH.

CoBpeMeHHbIE IPEICTABICHHUS O TEOPUU XUMHUYECKOTO CTPOCHHUS.
DKOJIOTHYECKHE aCIIEKThI UCII0JIb30BaHUS YIJIEBOAOPOJHOTO ChIPhS.
DKOHOMHYECKHE aCIEKThI MEX/TYHAPOIHOTO COTPYIHUYECTBA 110 HENIOIb30BAHMIO
YTJIEBOZAOPOIHOTO CBHIPBS.

WcTopust OTKPBITHS ¥ pa3pabOTKHU ra30BBIX U HEPTSIHBIX MECTOPOXKIECHHUHN B
Poccuiickoit ®enepanuu.

XuMUS YTIeBOIOPOAHOTO CHIPBS U MOs Oyymast mpodeccHs.

VYTrIeBOI0POJHOE TOIUIUBO, €r0 BUIBI U Ha3HAUYEHHE.

CHHTETHYECKHE KayYyKH: UCTOPHUS, MHOr0OOpa3He U NePCIEKTHBHI.

Pe3nHoTEXHUUECKOE IIPOU3BOACTBO M €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

CBapquoe IIPOU3BOJCTBO U POJIb XUMHUH YIrJIEBOAOPOAOB B HEM.
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2. TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peanu3zanuu comepxanus 001eodpa3oBaTeIbHON yueOHON TUCIUIUIMHBI « XUMHS» B
[pejiesiax OCBOCHHUS IPOrpaMMBbl OATOTOBKHY crienuaaucToB cpensero 3seHa (IITIICC3) u IIOOII
Ha 0a3e OCHOBHOro 00Imero o0Opa3oBaHUS C MONYYCHHWEM CpEIHEro oO0Iero o0pa3oBaHUS
yuyeOHasi Harpy3Ka 00y4aroImuxcs COCTABIIAET:

o cnenuanbHocTaM CI1O mexnuueckozo npoguna

- MaKCHUMaJlbHas yueOHast Harpy3ka — 117 4yacoB, U3 HUX

- aynuTopHas (o0s3aTenbHas) Harpy3ka o0yJaroIuxcs, BKIIro4as JJabopaTopHbele padoThl, — 78
YacoB;

- BHEAYAUTOpHAS CaMOCTOsITeIbHasA paboTa CTyAeHTOB — 39 4acos.

O0beM y4eOHOI AMCHUNINHBI H BUAbI y4e0HOH paboThI

Ta6nuna 2.1 - Buasl yaeOHOH paboThl ¢ 00BEMOM 4acoOB

Bup yyeGHo# paboThI Oobvem uacos
MaxkcumanbHas yueOHasi Harpyska (Bcero) ' 117
Oo0si3aTesIbHAsI ayIUTOPHAsl y9eOHast Harpys3Ka (Bcero) 78
CamocrosiTeibHas padoTa o0yyaromerocst (Bcero) 39
B TOM YHCIE:
BHeayauTopHasi caMOCTOsITeJIbHAs padoTa: 39
-paboTa ¢ TEKCTOM y4eOHMKA, C KOHCIIEKTOM JIEKIIMK, OTBETHI Ha KOHTPOJBHEIE 14
BOIIPOCHI;
-peleHHre 3a1a4 ¥ YIpaKHEHHH; 10
-COCTaBJIeHHE KOHCIIEKTa, paboTa cO CIpaBOYHON JIUTEPATYPOWH; :
-OAr0TOBKAa HHG)OPMALMOHHOI0 COOOLIEHHs, HanucaHke pedepara, B T.4. 10
BBITOJIHEHHOE C TTOMOIIBIO MYJIbTUMEIUHHON KOMITBIOTEPHON NPOrpaMMbl
PowerPoint
Hmozosas ammecmayus 6 popme oughgpepenyuposanrozo 3auema
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2.1 TemaTH4eckui nmial

Tabmuna 2.1.1 - Temaruueckuil IaH U coeprKaHue YI€OHOM TUCIUTUIMHEI « XUMHUS)

HaumenoBanue Copep:xanue yueGHOro MaTepuana, jabopatopHbie paboThl M NPaKTHYECKUE 3aHSATHSI, CAMOCTOSATe/IbHAS O6bem yacoB Koabl
pa3aenoB 4 TeM pa6oTa o0yyarmmxcst KOMIeTeHU U
U TUYHOCTHBIE
pe3yIbTaThl
1 2 3 4
Copeprxanue y4e0HOro MaTepHasa:
Hay4nble MeTO/Ibl MO3HAHUS! BELLECTB U XUMUUECKUX sIBICHUN. CBA3b C APYTUMH AUCUMUTUIMHAMHY. OK 1-7,9
Ponp sxcniepuMenTa U Teopuu B XUMUU. Ileproasl pasBUTUS XUMHM, KaK HAyKH U OTPaciy MPOU3BOACTBRA. JIP 07-10
MopenupoBaHUue XMMHYECKHX MPOLECCOB.
Paspen 1. OO0was U HeopraHuyeckast XuMust
Tema 1.1 Copaep:xaHue yueOHOr0 MaTepuaJa:

QOcHOBHBIE NOHATHSA U
3aKOHBI XUMHH

BeniectBo. AToM. Monekyna. XuMmMuueckuil sneMeHT. Annorponus. IIpocTble W CIOXHBIE BELIECTBA.
KauecTBeHHBIH 1 KOJIMYECTBEHHBIH COCTAB BEILECTB.

XuMuueckue 3Hakd U popmynsl. KonnuecTBo BelecTsa.
Crepeoxumusi. 3akOH COXpaHEHMS MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa BELIECTB MOJIEKYJISPHOM
CTPYKTYpbI. 3aKOH ABOTaJpo U CIECTBUS U3 HETO.

PacueTHble 3amauy Ha HaXOXJIE€HUE OTHOCUTENIbHOM MOHeKyﬂﬂpHOﬁ MaccChl, ONpeaesicHue MaccoOBOM 10JIU
JJIEMECHTA B CJIO)KHOM BEIIECTBE.

Tema 1.2
IMeproauyeckmii 3aK0H
i [lepuognueckas
CHCTEMa XHMMUYeCKHUX
ementos JI, U.
MenpeneeBa.

Copgeprxanue yueOHOro MaTepuaJja:

OK 1-7,9
JIP 07-10

OtkpeiTue JI. U. MenpeneerbiM Ilepuoanueckoro 3akoHa.
J.U.MeHneneesa.

[lepuonuyeckas TabnuLa XUMHUYECKUX OJJEMEHTOB- Trpaduueckoe OTOOpakeHHe MEPHOIUYECKOr0 3aKoHa
CTpyKTypa MepuoandecKoit TabIuLIbl: Nepruoabl (Masible U 60sblIKe), FPYNb! (TIaBHAS ¥ MOOOYHAs).

AToM - cnoxHas yacTuua. Sapo (MPOTOHBI M HEWTPOHBI) M BNEKTPOHHAs obonouka. M3otombl. CtpoeHue
JJIEKTPOHHBIX 000/104EK aTOMOB 3JIEMEHTOB MaibIX NeproaoB. OCOOEHHOCTH CTPOEHHUS FIEKTPOHHBIX 000I04eK
aTOMOB 3JIEMEHTOB OOJIBIIMX NEPHOJOB MEPEXOAHBIX JIEMEHTOB. [1oHATHSA 00 opbuTansx:s- p- d- f- opbuTansx.
DneKTpOHHbIE KOH(UTYpaLlMK 3IEMEHTOB.

CospemenHas (opmynuposka [Tepuoauueckoro 3akoHa. 3HaueHue [lepruoanueckoro 3akoHa u Ilepuoguueckoi

CHCTEMBI XuMudeckux ajementoB J[. M.MenneneeBa sl pa3BUTHA HAayKd W TOHUMaHUS XMMHYECKOM
KapTHUHBI MUPA.

[Tepronuueckuii 3akoH B (OPMYJIHUPOBKE

OK 1-7,9
JIP 07-10

npaKTH‘ICCKOC 3aHsATHE

MopenupoBanue nepuoauueckoil cucrtemsl JI.M. Menaeneepa

Tema 1.3
CrpoeHue BeruecTBa

Copep:xkanue yueGHOro MaTepuaJa:

HoHHas XxuMuueckas CBs3b. KaTl/IOHbI, ux o6pa303aHue U3 aTOMOB B PE3YJILTATE NPOLECCa OKHUCIICHUA. AHHWOHBI,
UX 06pa3013aHHe U3 aTOMOB B PE3YJIBTATE NMpOLECCa BOCCTAHOBJICHHUS. HoHHas cBs3b KakK CBS3b MEXy
KaTUOHaMM U aHUOHAMHU 3a CUET IJIEKTPOCTATHYECKOIO NPUTAKEHMA. Knaccu(buxaum HOHOB: II0 COCTaBYy, 3HAKY
Aapa, HaJIM4 o ruupa’moﬂ o6onouku. MoHHble KPUCTAJIMYECKUE PCLIETKHU. CBoiiCcTBa BEIIECTB C HOHHBIM

OK 1-7,9
JIP 07-10
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TUIIOM KPUCTAJIMYECKON PELIETKH.

KoBaneHnTHast xumuueckas cBs3b. MexaHu3M 00pa3oBaHHsl KOBAIEHTHOW CBs3U (OOMEHHBII U TOHOPHO-
aKLENTOPHOI). DIEeKTPOOTPULIATENLHOCTh. KOBaNIEHTHBIE TONAPHbIE U HEMOJAPHbIE CBA3U. KpaTHOCTD
KOBAJICHTHOM CBA3U. MOJIEKYJIIpHbIE M aTOMHbIE KpUCTA/UIMYECKUE pelueTkd. CBONCTBa BEILECTB C
MOJIEKYJIIPHBIMYA M @TOMHBIMM KPUCTAJNIMUECKUMH PELIETKAMHU.

Mertannuueckas cBA3b. MeTajuMueckas KpUcTajuIMuecKas pelieTka U MeTaadeckas cBsizb. Ouznueckue
CBOIMCTBA METAJIJIOB.

ArperaTHble COCTOSIHUS BELLECTB ¥ BOJOPOAHAsA CBA3b. TBEpa0e, )KUAKOE U ra3000pa3HOe COCTOSIHUE BELIECTB.
[Tepexon BemecTBa U3 OJHOTO arperaTHOrO COCTOSIHUSA B Apyroe. BonoponHas cBS3b.

Yucrsie BelecTBa U cMecu. [ToHATHE 0 cMecH BelecTB. ['oMoreHHble 1 rereporesssie cMec. CocTaB cMecei:
0o0beMHas M MaccoBast JOJIsl KOMIIOHEHTOB CMECH, MaccoBasi 10J1s MpUMecei.

HucnepcHble cucteMsl. [ToHsiTHe 0 mucnepcHsIx cucteMax. JlucnepcHas (asza U AMCIIepCUOHHAs cpefa.
Knaccudukanus aucnepcHbix cucteM. [ToHATHE 0 KOJUIOMAHBIX CUCTEMAaX.

CamocTosiTesibHast paboTa o0y4yaromuxes:

HOC'I‘pOCHI/Ie Mozeneun CTPYKTYPHBIX KPUCTAJUIMYECKUX PELIETOK.
llucnepcuble CHUCTEMbBI B CTPOUTEJLCTBE

Tema 1.4 CopepxxaHue yueOHOro MaTepuana:
Boaa. Pacteopsl. Bopna kak pactBoputens. PactBopuMocTh BelecTB. HachlleHHbIEe, HEHACHIIEHHbIE, ePECHIIEHHbIE PACTBOPBI.
DJIeKTPONUTHYECKAA | 3aBMCHMOCTb PACTBOPUMOCTH ra30B, XKMAKOCTEH U TBEPIBIX BEWIECTB OT Pa3indHbIX (akTOpoB. Maccosas a0s
AN CCOUMALHST. PacTBOPEHHOTO BELIECTBA. OK 1-7,9
DJIEKTPONUTUIECKAs AUCCOUMALKSA. DJIEKTPOJIUTHI ¥ HE3NEKTPOIHUTEL. DIEKTPONUTHIECKAS JUCCOLMALIHS. JIP 07-10
MexaHu3M QMCCOLMALIMY Ul BEILECTB C Pa3IMYHbIMU TUIIAMU XUMUYECKOH CBA3U. | mapaTUpoBaHHbIE U
HeruipaTupoBaHHbie HOHBbI. CTENeHb AMEKTPONUTHYECKOH Ancconuai. CHUbHbIE U CIa0ble SNEKTPOIUTHI.
OCHOBHbI€ TIOJIOKEHHS TEOPHUHU NEKTPOTUTHUECKON Auccoumanny. KHCIoThl, OCHOBAHKS U COJIM Kak
JIEKTPOJIMUTHI.
IIpakTHYeckoe 3aHsSITHE: OK 1-7,9
[IpuroToBneHue pacTBOPOB 3alaHHON KOHLIEHTPALIUH. JIP 07-10
CamocTosiTesqibHasi padoTa 00y4yaroluxcs:
Odopmnenne 1abopaTopHON paboTsl
Peluenue 3aqa4 Ha MaccoBbl€ JIOJIH BEILECTB.
Tema 1.5 CopepxkaHue yueOHOro maTepHaJja:
Knaccuduxanus KHCNOTBI KaK 31€KTPONUThI, UX KIACCH(UKALMHU N0 Pa3HBIM MpHU3HaKaM. XMMHYECKHE CBOWCTBA KUCIIOT B CBETE
HEOpPraHHYecKUXx TEOPHU NIEKTPONUTHYECKOH Auccourauryu. OCOOEHHOCTH B3aMMOAEHUCTBUS KOHLEHTPHUPOBAHHON CEPHOH M OK 1-7,9
COCAMHEHHI H UX a30THOW KHMCJIOT ¢ MeTasuamu. OCHOBHbIE CIIOCOOBI MOJTYUeHHs KUCIIOT. _JIP 07-10
CBOJiCTB

OCHOBaHHMS KaK 3JEKTPOJNMTHI, WX KJIACCH(GUKALMH 1O pa3iMYHBIM NpH3HAKaM. XHMHYECKHME CBOHCTBA
OCHOBaHMH B CBETE TEOPUM IIEKTPOIUTHUUECKOH [ucconuaumu. PasnokeHue HEpacTBOPHMBIX B BOJIE
ocHoBaHUK. OCHOBHbIE CTIOCOOBI OTyUEHHUSI OCHOBAHHUH.

Conu xak 31eKkTpoauTbl. Conu cpefHue, CpelHUe M OCHOBHbIe. XHUMHYECKHe CBOHCTBA COJNiel B CBETE TEOPHU
3JIEKTPOJIUTHYECKOH Jucconuanuu. CriocoOs! nosyueHus coneit. Crnocobsl nonyyenus coneit. I'naposus coneit
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Oxcumel um ux cpoiictea. ConeoOpasylomue u Hecosieobpasyromue okcuasl. OCHOBHbIE, aM(pOTepHbIE H
KACJIOTHbIE OKCHABL. 3aBUCHMOCTb XapaKTepa OKCHZA OT CTENeHM OKHCICHHS OOpasyolIero e€ro Meraia.
XuMuyeckre cBoicTBa okcUaoB. [TosydeHre OKCHUIOB.

CamocTosiTenbHasi paboTa 00y4aloIIHUXCH:

Enxue menoyu v ux KCrosab30BaHue B NPOMBIIIJIEHHOCTH.
U3BecTh U ee IIPUMEHEHUE B CTPOUTEIILCTBE.

Tema 1.6
XumMuiecKue peakuuu

ConepsxaHue y4eGHOro MaTepuasa:

Knaccubukanms XuMHYecKuMX peakuui. Peakuuu coeaMHeHMs, pasjoXeHHs, 3aMeEleHus, OOMeHa.
Katanuruyeckue peakumu. OOpaTuMble M HEOOpaTHMble peakiMU. ['OMOrEHHble M TeTEepPOTEHHbIE pEAKLVH.
OK30TepMHUUECKHE U S3HAOTEpMUYeckue peakuuu. TermoBoi adpekt xumuueckoit peakuuu. TepMOXUMHUYECKOE
ypaBHeHHE.  .OKHCIMTENbHO-BOCCTAHOBUTENbHBIE — peakuud. CTemeHb  OkucieHus.  OKHCIUTENL U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb U OKUCIEHHE. MeTOoN 3NeKTPOHHOrO GanaHca Uisi COCTaBJIEHUs YpaBHEHMH
OKHMCJIMTEILHO-BOCCTAHOBUTENbHBIX peakiuit. CKOPOCTh XMMHUUECKUX peakiuio. [TOHATHE 0 CKOPOCTH peaKLHu.
3aBMCUMOCTb CKOPOCTM pPEaKLMH OT pa3dM4HbIX (HaKTOPOB: MPHUPOILI PEATMPYIOLIMX BEIIECTB, HX
KOHLIEHTPALIMK, TEMIEPATYpbl, TOBEPXHOCTH CONPUKOCHOBEHHUS U HCIIONb30BaHUe KaTanu3aTopa. O6paTuMele 1
HeoOpaTUMble XUMHYECKHE peakiuy. XMMHYEeCKOe PABHOBECHE U CIIOCOOBI €10 CMELIEHHS.

Tema 1.7
MeTa/ubl H HEMeTaJIbI

ConepsxkaHue y4eGHOro MaTepuaa;

Oco0G€eHHOCTH CTPOEHUS aTOMOB U KpUCTAJLIOB. Du3Myeckue cBoiCTBa MeTa/uIoB. Kiiaccudukauyn MeTannos
0 pa3NU4YHbIM NpHU3HaKaM. XMMUYECKHE CBOHCTBA METAJUIOB. DJNEKTPOXUMHUUECKHUM PSl HAMPSKEHMS
MeTamioB. MeTtaotepMust. O61LIKe c1ocoObl NONTy4eHUs MeTaioB. [IOHsATHE 0 MeTaJUTypriu.
[MupomMeTautyprus, TUAPOMETAILTYPrisl ¥ ANleKTpoMeTanayprus. CritaBbl YEpHbIE U [IBETHBIE.

HemeTainbl. OcO0EHHOCTH CTPOEHHS aTOMOB. HeMeTasuibl- pocThie BelecTBa. 3aBUCUMOCTEL CBOMCTB
rajloreHoB OT UX IIOJIOXKEHUS B Nepuoanyeckoi cucteme. OKHCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBONCTBA
HEMETAJUIOB B 3aBUCMMOCTH OT WX MOJIOXKEHHs B Py JEKTPOOTPULATENILHOCTH.

Hpamuqecmle 3aHATHS

[TonyueHue, cobpaHue U pacrio3HaBaHUe Ta30B.
PelieHne 3KcnepuMeHTaIbHbIX 3aau.

OK 1-7,9
JIP 07-10

OK 1-7,9
JIP 07-10

OK 1-7
JIP 07-10

CamocTosiTe1bHasi paboTa 00y4aKIHXCS:

OdopmiieHre NpakTUHYECKUX padoT.
CozfaHue Npe3eHTaluy Ha TeMy « MeTasibl i HeMEeTaIbI».
3yyeHne KOJUIeKLHH CIIaBoB.

CunukatHas NpOMbILIIEHHOCTD, €€ 0COOEHHOCTHU U. obJyiacTh NpuMeHeHus. 3aiura pedepaTos.

10

Paspen 2.

Opranuyeckasi Xumusi

Ocobennoctu Tema 2.1
OCHOBHBIE NOHATHA
OpraHEYecKoi XMMHUH U
TeopHsi CTPOeHUs
OpraHHYeCKHX
coeIMHEeHU H

Copepxxanue y4eOHOro MaTepuaJa:

[IpupoaHble, UCKYCCTBEHHbIE U CUHTETHUECKHE OpraHiueckue BeiecTBa. CpaBHEHUE OPraHAYECKUX BELIECTB C
HEOpraHWYecKUMH. BaneHTHOCTh. XUMITYECKOe CTPOEHHE KaK MOPSA0K COSqUHEHNUs aTOMOB B MOJIEKYJIBI T10
BaJleHTHOCTH. Teopus CTpoeHus opraHudeckux coenHeHui A.M. BytnepoBa. OCHOBHbIE NMOJIOXKEHHUS TEOPUH
XUMHUYECKOrO CTpoeHus. M3omepus u u3omMepsl. XuMHYeckue GOpMyYIIbl i MOAENIH MOJIEKYJI B OPraHMYECKOM
XUMMHU.

Knaccndmxaum OpPraHMYECKUX BEIIECCTB. Knaccudmxaum BCLICCTB IO CTPOCHUIO YIJIEPOAHOrO CKeleTa M

32

OK 1-7,9
JIP 07-10
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HaJIM4Mio (yHKUMOHaNbHOHU rpynne. ['omonoru u romonorus. Hauana Homenknatypsl [UPAC.

Knaccudpukaumss peakuuif B opraHudeckod  xumuu. Peakuuu  mpucoenuHeHus — (THAPUPOBaHUS,
rajloreHUpOBaHusA, TMAPOralloreHUPOBAaHuUs, TuapaTanuy). Peakiuuu oTuieruieHus (OeruaporaloreHUpoBaHMs,
JEeTHOpUPOBaHUs, AeruapaTaurn). Peakuuy 3aMeineHus. Peakuy u3oMepu3aLii.

Tema 2.2
YrineBogopoabl U MX
TIPHPOAHbIE HCTOUHHUKH

CogepxaHue yueOHOro MaTepuaJsa:

AJKaHbI : TOMOJIOTUUECKUH Psill, U30MEPHS U HOMEHKIIATypa aJkaHOB. XUMHYECKHUE CBOWCTBA ajkaHOB (MeTaHa,
ataHa) [IpuMeHeHUe aKkaHOB Ha OCHOBE CBOMCTB.

AJkeHbl. DTWIEH, €ro NnoJyuyeHue (AeruIpUpoBaHUeM 3TaHa, JeNoJUMepU3aluell MOTUITUIICH]).
["oMosoruueckuit psii, U30MepHs, HOMEHK/IATypa alkeHoB. XUMUUYECKHUE CBOMCTBA 3THUIIEHA: TOPEHHE,
KayecTBEHHbIE peakliK (0OecBeunBaHe OPOMHON BOIBI U pacTBOpa NepMaHraHara Kajius), THApaTauus,
nonuMepusanys. [IpumMeHeHne 3TUIeHa Ha OCHOBE CBOWCTB.

JlueHoBble U kaydyku. [ToHsATHE 0 AMEHaX KaK yrJIeBOJOPOAAX C ABYMs ABOIMHBIMU CBA3siMH. ConpshKeHHbIe
IueHsl. Xumudeckue cBoicTBa Oyraauena-1 3. Y uzonpena: odecupeynBaHre OpOMHOM BOJBI U
nonuMepusauus HatypanbHblil U CHHTETHUECKUH Kayuyk. Pe3uHa.

AnkuHbl. AueTunaeH. XuMHUYEeCKHe CBOMCTBA aLleTUIeHa: ropeHue, obeclBedrBaHre OPOMHOM BOJBI,
NPUCOEAMHEHKE XJIOPOBOAOpOa U ruaparauus. [IpuMeHeHre aneTuneHa. MexkiaccoBast U30Mepus ¢ alkaHaMu.
Apenbl..beH3zon XuMudeckre cBOHCTBa O€H30J1a: TOPEHHUE, peaklys 3aMelleHUs( rajoreHupoBaHue,
HuTpoBaHue). [IpumeHeHre 6eH301a Ha OCHOBE €ro CBOMCTB.

[IpupoaHble ICTOYHHMKH YTJIEBOAOPOAOB. IIpupoaHblii ra3: cocTas. [IpuMeHeHNE B Ka4eCTBE TOIUIMBA.

Hedts. CocTaB u nepepaboTka Hedru. Ileperonka Hed . Hedrenponykrsl

OK 1-7,9
JIP 07-10

CamocTtosiTesibHasi pa6oTa 00y4aromuxesi:

[ToaroroBka HH(GOPMALIMOHHOTO COOOIIEHUS Ha TeMy: «UepHoe 30510TO 3eMJIi» nepepaboTka U UCTONIb30BaHHe
HedTH 1 HeTEeNnpOIyKTOB.

OueHka KauecTBa OKpY Kalollel cpefibl NPY pa3nuBax HedTH.

Tema 2.3 Copepixanne y4yeOHOro MaTepuasa:
Kuciiopoaocogepxkawmue | Cnuptsl. [TonyueHue aTaHona 6poXKeHUEM TTIOKO3bI. [ MpokcunbHas rpynmna kak GpyHkunoHaibHast. [loHstue o
OpraHHYecKHe NpeAeNbHbIX OTHOATOMHBIX CIUpTaX. XMMUYECKHE CBOMCTBA 3TaHONA: B3AaUMOAEHCTBUE C HATPUEM,
COEIHHEHHS

00pa3oBaHKE NPOCTHIX U CIOXKHBIX 3GUPOB, OKUCIEHHE B anibaeru. I[IpuMeHeH e 3TaHoa Ha OCHOBE CBOMCTB.
AJIKOTONH3M, €ro NOCIeACTBU JUI OpraHU3Ma UesloBeKa 1 npefynpexaeHue. [ TULepHH KaK MpeacTaBuTeb
MHOrOAaTOMHBIX CIUPTOB. KauecTBeHHbIE peaKLMd HAa MHOTOATOMHbIe CIIUPTHI. [IpUMeHeH e ruLepuHa.
Qenon. duszuyeckue W XUMUUecKue cBoiicTBa (eHoma. B3auMHOe BiMsiHHE aTOMOB B MoJekyJe (eHoa:
B3aUMOJIEHCTBHE C TMAPOKCHIOM HATpUsl U a30THOI kucoToi. [IpuMeHeHue (eHoa Ha OCHOBE €ro CBOMCTB.
Anbnerunsl. Ilonsatue o6 anbaeruiax. AjbAerujHas rpynna kak (yHKUHOHanbHas. DOpMalbIerui U ero
CBOJCTBA: OKMCJIEHHE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMN CIIHPT.
[TpumeHeHue (popMabJieruia Ha OCHOBE CBOICTB. =

Kap6oHoBbie kucnoThl. IToHATHS 0 KapOOHOBBIX kHcI0TaX. KapOokcunbHas rpymnna kak GyHKIHOHAIbHAS.
["oMonoruueckuii psj npeieabHbIX OJHOOCHOBHBIX KUCIOT. [TonyyeHne kapOOHOBBIX KUCIIOT OKUCIEHUEM
anblerua0B. XUMHUYECKUE CBOMCTBA YKCYCHOM KHMCIIOTBI: OOIIkE CBOMCTBA C MUHEPAJIbHBIMKI KUCJIOTAMH 1

peaknus stepuukannu. IIpyMeHeHne YKCYCHOM KHCIIOTBI Ha OCHOBE CBOWCTB. BhICIIMe )XUpHbIE KUCIOThI Ha
IpUMepe NaJIbMUTUHOBOW U CTEaPUHOBOM KHUCJIOT.

OK1-7,9
JIP 07-1
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Cnoxsble 3¢upbl ¥ xupbl. [lomydeHue cnoxHblx 3¢UpoB peakuueil stepudukamuu. CiaoxHsle 3GHpH B
NpUpoJe, X HasHaueHue. [IpuMeHeHne CI0XKHBIX 3QUPOB Ha OCHOBE CBOMCTB. JKUpBI Kak CIOXHbIE S(GUPHL.
Knaccudukauus >XHpoB. XHUMHYECKME CBOWCTBA JKMPOB: TMAPOJIN3, W THUAPUPOBAHUE HKUAKHX >KHPOB.
[TpuMeHeHMe )XUPOB Ha OCHOBE CBOMCTB.

VrneBompl, MX XapaKTepUCTHKA: MOHOcaxapuapl (rioko3a, (pykrosa), aucaxapuisl (caxaposa) W
nojucaxapuisl (kpaxMail M LeIono3a). ['roko3a - BelecTBO ¢ ABOHCTBEHHOM (yHKUMeEH- anbieruI0CIHpT.
XMMHYeCKre CBOMCTBA IJIIOKO3bl: OKHCIICHHE B INIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJIEHME B COPOMT, CITUPTOBOE
OpoxxeHue. [IpuMeHeHHe IIIOKO3bl HA OCHOBE CBOMCTB. 3Hauy€HHE YIJIEBOAOB B XKMBOM NPHUPOAE U XKH3HU

yenoBeka. [lonarue o pe€akuuAaX MOMUKOHACHCAIMU U I'MAPOJIM3€ Ha NMpUMEpPe B3anMonpeBpau1eHm71: rJIFOKO3a -
noJucaxapun.

HPEKTH‘ICCKOC 3aHATHE

CaoiicTBa KHUCTIOPOACOACPKAIIUX OPraHuIECKUX COEIMHEHUI
KauecTBeHHbIE PE€aKUMU Ha YTJI€BOAbI

CamocTosiTeJibHasi paboTa o0y4yaromuxcsi:

[ToaroToBka l/IHCl)OpMaLU/IOHHOI‘O COOOLUEHUS O NPUMEHEHUU  KHUCJIOPOACOACPXKAIIUX COCOAUHECHUAX B
CTPOUTEJILCTBE.

Odopmiienue 1adbopaTopHOi paboTsl

Tema 2.4
A30TCcoAepIKaLIye
OpraHH4ecKue
COe/IHHEeHHSL.

IMonumepsl.

CopepskaHue yueOHOro MaTepHasa:

Awmunbl. [TonsaTe 06 amuHax. AnupaTuueckie aMuHbl, UX kiaccuukanus. M HomMeHknatypa. AHUIMH Kak
opraHrdeckoe ocHoBaHue. [Tony4yenne aHunuHa U3 HUTpoOeH3ona. [IpuMeHeHe aHUIIMH Ha OCHOBE CBOMCTB.
AMMHOKMCIIOTHI Kak aM(poTepHble NU(yHKLHMOHAIbHbIE OPraHHYECKHe COelMHEHMs. XHUMUYEeCKHE CBOMCTBA
AMHUHOKHCIIO: B3aUMOJEICTBUE C LIe04aMH, KUCJIOTaMH, APYr ¢ ApyroMm. IlentunHasi CBsi3b U MOJIMIEITHIBI.
[TpMeHeHHe aMMHOKHCIIOT Ha OCHOBE CBOMCTB.

Benkn. IlepBuuHasi, BTOpWYHas, TPETHUHas CTPYKTYpbl OenkoB. XHMMHYECKHe CBOMcTBa OEJIKOB: ropeHue,
JleHaTypauus 6enKoB, LIBETHble peakuuu. Bruonorndeckas GpyHkuus 6enkos

[Tonumepsl benku u nonucaxapunsl kak Ouonosnumepbl. Ilmactmaccel. [lonyueHue MonMMepoB peakuueit
NOJNIMMEpU3alliK U MOJUKOHAeHCaUuu TepMornacTU4yHble ¥ TEpPMOpPEaKTHBHbIE MiacTMacchl. [lpencraBuresnu

riacTMacc. Bonom—xa, HX Knaccuquaum. I"Ionyqeﬂue BOJIOKOH. OTJlebHbIE NPEACTAaBUTEIN XHUMUUYECKUX
BOJIOKOH.

IIpakTHYecKHe 3aHATHS:

Pelenue sKcrepUMMEHTAIBHBIX 3a/ia4d Ha HISHTU(DHUKALMIO OPraHHYCCKUX COSANHEHHMIA.
PacnozHaBaHue M1acTMacc ¥ BOJOKOH.
KauecTBeHHbIE peaKkLU Ha OENKH.

OK 1-7,9
JIP 07-10

OK 1-7,9
JIP 07-10

CamocTosiTenbHasi paboTa 00y4aloluxcsi:

CocraBneHue npe3eHTalui Ha TeMy «besky, X poJib B )KU3HU XKUBBIX OPraHMU3MOBY»
OdopmieHne npakTUUECKUX paboT. g
Co3faHue KOJUIeKIIMH XMMUYECKUX BOJIOKOH M IJIacTMAace.

HUroro:
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JUJIs1 XapaKkTepuCTHKY yPOBHSI OCBOCHMSI y4€OHOI0 MaTepHralla HCIIOJIb3YIOTCS CIEAYIOLHe 0003HAYCHHUS:

1 — o3HakoMuUTeNbHBIH (Y3HABaHME paHee U3yUYEHHBIX 0OBEKTOB, CBOMCTR);

2 — pEenpoayKTUBHBIH (BHIMOIHEHNUE AESITEIFHOCTH 110 00pasily, HHCTPYKI[UU MK IO PYKOBOJCTBOM);

3 — IpOoRYKTUBHBIH (IJTAHUPOBAHUE U CAMOCTOSTENBHOE BBIIIOJTHEHUE JESTEILHOCTH, PEIICHUE IPOOJIEMHBIX 3a1au
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2.2 XapaKkTepHCTHKA OCHOBHBIX BH/I0B Y4e0HOI 1esiTe IbHOCTH CTYA€HTOB

Tabnuna 2.2.1 - XapakTepucTUKa OCHOBHBIX BH/IOB YU€OHOH JI€STEIbHOCTH CTYJCHTOB

Copep:xaHue 00yueHHs

XapakTepHCTHKAa OCHOBHBIX BUJOB AESTEJLHOCTH CTYAEHTOB
(Ha ypoBHe y4eOHBbIX JefcTBHIA)

Baxueiimue
MOHSATHSA

XHMHUYECKHE

e yMeHHME J[aBaTb ONpENeNeHHe M OIEepPUpOBaTh CIEXYIOMHUMH XH-
MHYECKUMH MOHATUSAMHU: BELIECTBO, XMMHUUYECKUH 3JIEMEHT, aTOM, MOJIEKyIa,
OTHOCUTEbHBIE aTOMHAs U MOJIEKYJIIpHAas MacChl, HOH, aJUIOTPOIUS, U30TOIbI,
XUMH4YECKas  CBA3b,  JJEKTPOOTPHLATEIbHOCTb,  BaJE€HTHOCTb,  CTEIEHB
OKHCJIEHHs, MOJIb, MOJISIDHAsl Macca, MOJIIPHBIM 00beM razo00pasHbIX BEIIECTB,
BEIIECTBA MOJIEKYJSPHOTO M  HEMOJEKYJSIPHOrO CTPOEHMsA, PacTBOPBHI,
DIIEKTPONIUT M HE IJIEKTPOJUTHUECKas AMCCOLMALMs, OKHUCIUTENb U BOCCTa-
HOBUTEJIb, OKUCIIEHHE U BOCCTAHOBJIEHHE, TEIUIOBOM 3()(EeKT peakLyu, CKOPOCTh
XUMHUYECKOU peaKLuH, KaTalu3, XUMHUYECKOe PaBHOBECHE, YINIEPOJHbIA CKEJIET,
(byHKLMOHANBHAS 'PYIIIA, U30MEPHsi, TOMOJIOTH.

OCHOBHBIE 3AKOHBI XUMHH

e (hopMynHpOBaHUE 3aKOHOB COXPAHEHHS MAcChl BEIIECTB U MOCTOSHCTBA
COCTaBa BEILECTB.

e yCTAaHOBKA NMPUYMHHO-CIEICTBEHHOHM CBA3M MEXIY COINEPMAHUEM ITHX
BAaKOHOB M HAlMCAaHUEM XHMMHUYECKUX (DOpMy]T M YpaBHEHHH. YCTaHOBKA
DBOIOLIMOHHON CYIIHOCTH MEHJENEeBCKOM M COBpEeMEHHOH (opMyIupoBOK
neproanydeckoro 3akona JI. . Menneneera. O0bsicHeHHE (PU3NUECKOTO CMBICIA
CUMBOJIMKM TIEPUOAMYECKON TaOiMLbl XMMHYEeCKHX dnemeHtoB . H.
MeHpeneeBa (HOMEPOB 3JIEMEHTa, MEepHOsa, TPYIIbI) U YCTAaHOBKA NPUYUHHO-
CIEICTBEHHON CBSI3M MEXIy CTPOEHHEM aroMa M 3aKOHOMEPHOCTAMY
M3MEHEHHS CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX UMM BEILECTB B NEPHOJAX H
rpynmax.

e XapaKTepUCTHKa 3JIEMEHTOB MalblX M OONBIIMX IEPHUOLNOB IO HX
mosioxxeHuto B [lepuomnyeckoii cucreme 1. M. Menneneesa

OCHOBHBIE TEOPHUHU XUMHH

® YCTAHOBKAa 3aBHCHMOCTH CBOMCTB XMMHYECKHX BELIECTB OT CTPOCHUA
ATOMOB 06Pa3yIOIMX HX XMMHUYECKHX 3JIeMEHTOB. XapaKTepHCTHKA BaKHEHIIHX
THITOB XUMHYECKUX CBSA3€i U OTHOCHTEILHOCTH 3TON TUIIOJIOTHH.

e 00BIACHEHHE 3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOEHHUS
PUCTAITHYECKUX PELIETOK.

e (OopMyJIHpPOBKA OCHOBHBIX TMOJOXEHUH TEOPUH JIEKTPOIUTUIECKOH
IMMCCOLMAllMM U XapaKTepUCTHKa B CBETE J3TOW TEOPHHM CBOWCTB OCHOBHBIX|

aCCOB HEOPraHUYECKUX COEIUHEHUH.

L4 (pOpMyHI/IpOBKa OCHOBHBIX TMOJIOXKEHHI TEOPHH XHMHYECKOI'O CTPOCHUA
OpraHu4eCKUux COCAVHEHUM, U XapaKTEPHUCTHKa B CBETE 3TOH TEOpUHU CBOMCTB
IOCHOBHBIX KIACCOB ODIAHMYECKUX COCTMHEHUN

BaxHeimue Belecrea

MaTepHaJibl

H

e XapaKTepHCTHKa COCTaBa, CTPOCHHS, CBOMCTB, IIOJMY4YEHUS U IPUMEHEHUS
BakHemux wmetauioB (TA wm Il A rpynm, aTOMUHHUS, >Keles3a, a B
eCTECTBEHHOHAYYHOM NMPOGHIIEe U HEKOTOPBIX d-3JIEMEHTOB) U UX COEIMHEHHH.

e XapaKTepHCTHKa COCTaBa, CTPOEHHs, CBOMCTB, IIONY4YEHUS U IPUMEHEHHUS]
Bakuenmux HemerawioB (VIII A, VIIA, V2 rpymnm, a Taioke azota u ocdopa,
[yriaepoja U KpeMHHs, BOJOPOIa) U UX COeNMHEHUH. XapaKTepUCTHKa COCTaBa,
CTpOEHMs, CBOWCTB, TMOJIyYeHHs M IPUMEHEHHA BaXHEHIIMX KIaccoB
[yTJIEBOIOPOIOB (AJIKaHOB, [MKIOANKa- HOB, QJIKEHOB, aJKHHOB, apEHOB) H HX
HanboJee 3HAYMMbIX B HADOJHOXO3SHCTBEHHOM IUIaHE NIPENCTaBUTETIEH.

® aHaJOrMYHAas XapaKkTepPUCTHUKAa BAXHEHMIIUX IpPeACTaBUTENEH JPYIuX
KJTaCCOB OPraHWYECKHUX COEIMHEHWIl: MeTaHOJa M JTaHONA, CIOXKHBEIX 3(UpoB,
PKAPOB, MBLI, anbAeruioB ((GopMambIerHIoB M aleTalbIeruaa), KETOHOB
aleToHa), KapOOHOBBIX KUCIIOT (YKCYCHOM KUCIOTBI, U €CTECTBEHHOHAYYHOIO)

mpoGuist  MpeacTaBUTENed  OpYyrMX KJIAacCOB  KHCJIOT), MOHOCaxapuIoB
[JIOKO3bI),  AWcaxapuloB  (caxapo3sl), MOJMCAaxapuioB  (Kpaxmana H
LEJUTF0JIO3bI),  aHWJIHHA, aMHHOKHCIOT, O€JKOB,  MCKYCCTBEHHBIX U

ICUHTETUYECKHUX BOJIOKOH, KaYy4YYKOB, IIJTaCTMAacCC.
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XHMHYECKH I SI3BIK u

CHMBOJIMKA

® UCIIONBb30BaHME B y4eOHOH M MpPO(EecCHOHaNbHONH HEATENbHOCTH
XUMHYECKUX TEPMHHOB U CHMBOJIUKH.

® Ha3BaHUE M3YYEHHBIX BEILECTB MO TPUBMAIBHOW WM MEXAYyHapOAHOH
HOMEHKJIaType ¥ OTpPaKEHHE COCTaBa ITHX COCOMHEHMH C IOMOILBIO
XUMHUYIECKUX (HOPMYIT.

® OTpaXXEHHE XUMMYECKUX IMPOLECCOB C MOMOLIbIO YPAaBHEHUN XUMUIECKHX

peaKuui

XHUMHYECKHe pPe€aKuH

e 00DbSCHEHHE CYIHOCTH XUMHUYECKHUX TPOLECCOB.

e KaccuuKauys XUMUYECKUX peakuii o pa3InYHbIM [IPU3HAKaM: YUCIY|
M COCTaBY MpPOAYKTOB U pEareHTOB, TEIIOBOMY 3¢ ¢eKTy, HampaBieHHIO, dase,
HAJIMYMIO KaTalu3aTopa, W3MEHEHMIO CTEleHEeM OKHCJIEHHS JJIEMEHTOB,
00pa3yIoIKX BEIIECTRA.

® YCTaHOBKa IPU3HAKOB OOLIEro M pa3iWYHOro B THIIOJOTHH peaKuuil s
HEOPraHHYEeCKOW M OPraHUIECKON XUMHH.

e Kiaccu(UKalys BEIIECTB U IPOLIECCOB C TOYKU 3PEHUS OKHCICHHUSA-
BOCCTAHOBJIEHUSI.

® COCTaBJIEHHE YpPaBHEHMH peakUuii ¢ TMOMOLIBIO MEeToda 3JEKTPOHHOrO
OanaHca.

® 00BICHEHHE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOMN DEAKIIMH U MOJIOKEHUS

XuMnyeckuit SKCNNIEPUMEHT

® BBINIOJIHEHHE XWUMHYECKOI'O OKCIIEpUMEHTA B IIOJTHOM COOTBETCTBHHU C
MpaBHUJIaMH 6€30I1acCHOCTH.
o HaGH}O,E[eHI/Ie, (bHKC&LIPIﬂ 4 OIMCaHUE€ peE3YIbTAaTOB IIPOBEACHHOIO|

PKCIIEpHMEHTA

Xumuyeckast HHpopmMauus

® NIPOBEJEHUE CaMOCTOSITENIbHOTO IIOMCKAa XHMMHYECKOM HH(pOpMaluu C
MCIIONb30BAaHUEM pa3MMYHBIX HCTOYHUKOB (HAayYHO-NOMYJSIPHBIX H3NaHUH,
KOMITBIOTEpHBIX ~ 0a3  HOaHHBIX, pecypcoB HHtepHeTa). HMcmonb3oBaHue
OMITBIOTEPHBIX TEXHONOTHMH 1y 00pabOTKM H mepefayd XUMHYECKOH
MH(pOpPMALUK U €€ NPEACTABICHHS B pa3IUYHbIX opMax

Pacyerbl N0 XMMHYECKHUM
(opMynaM 1 ypaBHeHHSIM

®yCTaHOBKa 3aBUCHUMOCTU MEXIOY KQ4eCTBEHHOH M KOJIMYECTBEHHOM
CTOPOHAMH XUMHYECKUX 00BEKTOB U NpOLECCOB.
® pCHICHUE PACYETHBIX 3aJ1a4 110 XUMUYCCKHUM (bopMynaM W YpaBHCHUAM

I[IpopuarHoe u  mnpodec-
CHOHAJILHO 3HAYUMOE
coaepkaHue

¢ 00BSICHEHHE XUMHYECKUX SIBJIEHUH, POUCXOSIIIUX B IPUPOJE, OBITY U Ha
MPOU3BOJICTBE.

® OmpefieNieHHe BO3MOXKHOCTEH NpPOTEKaHHS XUMUYECKUX IPEBpAIICHUH B
Pa3IUYHBIX YCIOBUSIX.

e co0JrofeHHe TPaBHI SKOJOTHYECKH TPaMOTHOTO MOBENEHHUS B OKpY-
DKAroIIEH cpene.

eOLCHKA BIMAHMA XMMHYECKOTO 3arpsA3HeHHs OKpY)Kalomei cpensl Ha
OpraHu3M 4eJIoBeKa U JPYTUE )KUBBIE OPraHU3MBbI.

eco0moaeHHe TpaBua 0€30MacHOro OOpamleHUuss C TOPIOYMMH M TOK-

CHYHBIMM  BellecTBaMH, JlabopaTopHeIM  oOopynoBaHueM. IloaroToBxa
PacTBOPOB 3aJaHHOM KOHLEHTPALMHU B ObITY M Ha IPOU3BOJCTBE.
® KpUTHYECKas OLEHKa J[JOCTOBEPHOCTH XHMHUYECKOH HH(OpMaLuH,

HOCTyHa}OlLleﬁ U3 pa3HbIX UCTOYHUKOB
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3. YYEBHO-METOAUYECKOE W MATEPHAJIBHO TEXHHYECKOE
OBECIIEYEHUE ITPOI'PAMMbI YYEBHOU JUCHUIIJIMHBI «XUMHA»

MaTepnanLHo-TeXanecxoe o0ecrmeyeHue JHCIIUIIJIHHBbI

[IporpamMmMa JTUCHMILIHHBI peau3yercs B yueOHoM KabuHere «KabuHeT XumMuH, GHOIOTHH
¥ OKOJIOTHYECKUX OCHOB MPHPOAONONp30BaHus» Ned(7 u nabopaTopuyt XUMHH, OHOJOTUH H

0€30I1acCHOCTH KU3HEACSITEIbHOCTH.
O6opynoBanue (ocHameHne) y4eOHOro KaduHera:

—  KOMIUIEKT Y4eOHO-METOAMYECKUX JOKYMEHTOB;

—  HarJIsJHbIEe MOoCcoOuUs (CTeH/bl, IIJIaKaThl);

—  ayIMTOpHAas JOCKa C MAarHUTHOM IOBEPXHOCTBIO;

— mkad CeKIMOHHBIN JUTS XpaHEeHHUs JINTepaTyphl U IEMOHCTPAIMOHHOT0 000pYI0BaHUS;
— paboyme yyeOHbIE MECTA 10 KOJIMYECTBY I10CAJOYHBIX MECT.

Texnuyeckue cpeacTBa 00ydeHuUs :
—  MYJbTUMEIUNHBIA IPOEKTOP;

—  BKCHO3UIMOHHBIA OKpaH;
= Cp€acTBa TCJIEKOMMYHUKAIIUH.
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4. PEKOMEHAYEMAS JIMTEPATYPA

OcHOBHBIE HCTOYHHKH IS CTYAEHTOB:

1. I'abpuensa  O.C., OctpoymoB W.I'. Xumwust: y4eOHHK JUISI  CTYIEHTOB
npoeCCHOHANBHBIX ~ 00pa30BaTENIbHBIX  OpraHU3allMid,  OCBAMBAIOLIMX . MPOpeccud U
cnenuansHoct CITIO - M.,2017

2. Tabpuensa O.C., JIsicoBa I'.I. Xumus. Tectsl, 3amaum, W ympaXHEHHUIX: ydeOHOE
nocobue s CTYACHTOB MPOo(ecCHOHANBHBIX 00pa30BATENbHBIX OpPraHMU3aLUH, OCBaMBAIOLIMX
npodeccun u cnemuansaocty CIIO - M..2017.

3. T'abpuensa O.C. u np. Xumusa. Ilpaktukym ydeOHoe mocobue I CTYIEHTOB
npoeCCHOHAIBHBIX ~ 00Opa30BaTENbHBIX  OpraHU3alMi,  OCBaMBAaIOIMX  INpodeccuu U

crnenuansHocty CITIO - M.,2017
4. T'abpuensu O.C. u np. Xumus: nmocodbue s noarotoBku k EI'D: yuebHOE mocobue s

CTYJIEHTOB NPO(eCCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHM3alMi, OCBaMBAIOLIMX Hpodeccuu u

crneruansaocta CITIO — M.,2017.
5. Epoxur  FO.M., Kosamesa W.b. Xumusa 11 mnpodeccuit u  crenuaabHOCTER

TEXHUYECKOTO ¥ €CTECTBEHHOHAYYHOIrO NMpoduael: ydeOHUK Ul CTYyICHTOB Mpo(ecCHOHANIbHBIX
00pa3oBaTeNbHBIX OpraHu3alyii, ocBauBaromux npodeccuu u cnenuansaoctu CIIO - M.,2017.

Jns npenogasareJiei:

1. O6 O6pa3zoBanuu B Poccuiickoit @enepanuu: denepanpHeiii 3akoH ot 29.12.2012
Ne273- ®3 (B pemakumu ¢enepanbHbix 3akoHoB oT 07.05.2013Ne 99- @3, ot 07.06.2013
Nel120-®3, ot 02.07.2013 Ne170- @3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 Ne317- @3, ot
03.02.1014 Nel1-@3, ot 03.02.2014 Nel5- @3, ot 05.05.2014 Ne84-D3, ot 27.05.2014 Nel35-
@3, ot 04.06.2014 Nel43- @3, ¢ u3MEHEHUSIMH BHECEHHbIMH DenepalbHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3, B penakuuu ot 03.07.2016, ¢ uamenenusmu ot 19.12.2016.

2. Ilpuka3 MunuctepcTBa ob6pazoBanus u Hayku P® ot 31 gexabps 2015 r. Nel1578 «O
BHECEHHMH M3MEHEHHUH B (enepaibHblil TrOCyJapCTBEHHBIM 00pa3oBaTENbHBIA CTaHAAPT
cpenHero obuiero 0Opa3oBaHMs, YTBEP)KICHHBIH NpHKa3oM MuHHCTepcTBa 00pa3oBaHHA H
Hayku Poccuiickoit @enepanuu ot 17 mast 2012r Ne413 1

3. lpumepras  ocHOBHast ~ oOpazoBaTesbHas  IpOrpaMMa  CPEAHEro  0O0ILEro
obpasoBanus, of00peHHas pelieHueM (eepaTbHOro y4eOHO- METOAMYECKOro 00beIMHEHUS
o obmeMy obpazoBanuio (mpoTokoi oT 28 utoHs 2016T Ne2\16-3).

4. CnagkoB u Ap. XuMus JUls npodeccuii U CIeUHaIbHOCTEH TEXHUYECKOro mpoduis
(anexTpoHHOE mpuiIoKeHue) - M., 2017.

JlonoiHUTEIbHbIE HCTOYHUKH:

1. Xyko C.T. DxcnepumeHtansHblii yueOHUK 1Mo xumuu 10-11 kmacc. [DaeKTpOHHBIA
pecypc].- 2016.- 476 c. ®opmat: PDF

2. Mumennna JI.H. DnexTpoHHbIH yaeOHUK. [D1eKTpoHHEIH pecypce].- 2016.- 352c.

3. Pymsutuc I'.E, ®enpaman @.I". Xumus. DneKTpoHHOE NpUIIOKEeHUE K ydebHuky 10-11

Kiacc. [DnekTponnsit pecypce]. - 2015.- 236¢.
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5. O®OPMJIEHHE JIOIIOJJHEHWII W HW3MEHEHWI, BHECEHHBLIX B
PABOYYIO ITIPOT'PAMMY

Paccmorpeno Ha 3acemanuu [11K

[Ipotokoma Ne OT « » 20 T

JlomomHeHus, U3MeHeHus, BHeCEHHBIe B mporpammy Ha 2019-2020 y4eOHBIN rox

Tabnuua 5.1 — JlonoaHeHUs ¥ U3MEHEHHUs, BHECEHHbIE B pabOUyI0 IPOrpaMmy

Ne pasznena pa6oueit
NpOrpamMmsl

CoaepxxaHue U3MeHEHUH M 10N0THeHHI
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