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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHHM C TIPUMEPHOW MporpamMmoi o001meo0pa3oBaTeIbrHOM
y4eOHON TUCITUTUIMHBI XUMES IS TTpodeccHoHaIbHBIX 00pa30BaTeIbHBIX OpPTraHU3aINi, PEKOMEHIOBAHHOM
OI'AY ®UPO (nporokon Ne 3 ot 21 wutonst 2015r.; perucTpauoHHbI HOMep peren3un 371 ot 23 wutons
2015r. ®I'AY ®UPO), B penaxuu 2017 roaa (IIpotokon Ne 3 ot 25 mas 2017 rona PI'AY OUPO).

Pabouas nporpamma YTBEP/KIEHA
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Pabouas mnporpamma y4yeOHOW AMCUUIUIMHBI XHMHA pa3paboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

— (enepanbHOrO rocyaapcTBeHHOro oOpazoBarenbHOro crapaapra (mamee —PI'OC)
cpemHero odmiero oopasoBaHus,

— (henepaibHOTO TOCYIaPCTBEHHOTO CTAHAAPTa CPETHEro MPO(PECCHOHATBHOTO 00pa30BaHHSA
(manee — CI1O) no cnemmansHocTH 26.02.02 Cynoctpoenue 26.02.03. CynoBoxnenue,

26.02.05. Dkcrtyaranus Cy0BbIX SJHEPreTUUECKUX YCTAaHOBOK,

26.02.06. DxcmryaTamus CyI0BOTr0 3JIEKTPOOOOPYI0BaHUS U CPEJCTB aBTOMATHKH,

— pEeKOMEHJALMSAMU [0 OpraHu3aluu IMOJIyYeHUs CpelHero oOmero o0pa3oBaHUS B
npezenax OCBOSHHsI 00pa30BaTENbHBIX MPOTPAMM CPEAHEr0 MPOPecCHOHATBLHOIO 00pa3oBaHMs Ha
0a3e ocHOBHOro o0mIero oOpa3oBaHHs C y4eToM TpeboBaHU (enepa’abHBIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M MOJYy4aeMOH CHEIHaJbHOCTH WIM HTPOPEecCuu CpeIHero
npodeccuoHansHOro obpa3zoBanus (muchkMo JlemaprameHTa rocyJapCTBEHHOM MOJIUTUKU B chepe
noAroToBKH pabounx kaapos u JI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259),

— MPUMEPHON MporpaMMmbl Y4eOHOM JUCHMIUIMHBI XUMHUSA Al NPOPEeCcCCHOHATBHBIX
o0pa3oBaTeNbHBIX  OpraHu3aluid, peKOMEeHAOBaHHOW  DenepalibHBIM  TOCYAAapCTBEHHBIM
ABTOHOMHBIM yupexJeHueMm «PenepanbHblii MHCTUTYT Pa3BUTUS oOpasoBaHusa» (nanee — GI'AY
«D®UPO») B kayecTBe MPUMEPHON MPOTpaMMBbl ISl peau3allid OCHOBHOW MpodecCHOHaIbHON
obpazoBarensHoil mporpammbl CIIO Ha 6aze OCHOBHOro 0O0ImIEero 0oOpa3oBaHUS C TOIyYECHUEM
cpentero obrero oopasoBanust (mpotokon Ne 3 oT «21» utosst 20151., perucTpaluOHHbIH HOMED
peuensun Ne371 ot «23» uroinst 20151, @AY «DUPO»), B penakiuu 2017 roga (IIpotoxon Ne 3
ot 25 mas 2017 rona ®I'AY OUPO).



COJIEPKAHUE

1. TACIOPT ITPOT'PAMMBI YUEEHOU JIUCLIATIIVHBI

2. COEPXXAHUE YYEBHOH JIMCLIUITIMHBI U TEMATHYECKOE
ITNTAHUPOBAHUNE

3. YCJIOBUS PEAJIM3ALIMY YUEBHOU JIVUCIIUITJIMHEI

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHM S YUEBHOI
JTICLATUTNHEI

17

19



1. HACIIOPT ITPOI'PAMMBbI YUYEBHOM JUCIUILIUHBI
XUMUA

1.1. O6aacTh NpUMEHEHHs POrPAMMbI Y4eOHOI U CHUIITHHbI

[TporpamMma y4eOHON MUCIUTUIMHBI XUMUS SIBJISICTCS 9aCcThIO 0011e00pa30BaTeIbHOTO IIHUKIIA
obpazoBarenbHoOi mporpammbl CIIO — mporpaMMbl TOJATOTOBKH CIICIUAIMCTOB CPEIHETO 3BEHA
(maee — IIMICC3) mo cneuuanbHOCTH (CHEHHATIBHOCTSIM) CpPEAHEro MPO(ecCHOHATBHOTO
00pa3zoBaHwUsI:
26.02.02 CynoBoxeHue,
26.02.03. CynoBosxeHue,
26.02.05. DkcrutyaTanus CyA0BbIX SHEPreTUYECKUX YCTaHOBOK,
26.02.06. Dxcrmyaranusi CyJJOBOTO 3JIEKTPOOOOPYIOBAHHS M CPEJCTB aBTOMATHKH
TEXHUYECKOTO Mpoduis npodeccuoHaIbHOro 00pa3oBaHusl.

1.2. MecTo yueOHo# qucuuminabl B ctpykrype IIICC3

YyeOHasi AUCHUILTUHA SIBISETCS JUCIHUILUIMHON 0011e00pa3oBaTebHOTO Y4eOHOTrO IUKIIA B
COOTBETCTBUH C TEXHUYECKUM MpoduiieM nmpohecCHOHATLHOTO 00pa30BaHMs.

YueOHasi NUCHUIUIMHA OTHOCUTCS K mpenMetrHoi obmactu PI'OC cpennero oOriero
00pa30BaHUs €CTECTBEHHO-HAYYHOTO MPOQHIIS AUCIHUILIUH 001IeH (10 BBIOOPY) U3 00s3aTeIbHBIX
MpPEeIMETHBIX O0acTei.

VYpoBenb ocBoeHust ydueOHOM mucummuiiHbl B cooTBeTcTBUU ¢ PI'OC cpemnero oo6iero
o0Opa3zoBaHus Oa30BBIN.

Peanuzanust conmepkaHusi y4eOHOM JUCHUIUIMHBI TPEANOJaraet COOJIOJCHHE MPUHIUIIA
CTPOTO IPEEMCTBEHHOCTH 10 OTHOIIECHUIO K COAEPKAHUI0 Kypca XUMUU Ha CTYNEHH OCHOBHOTO
o01ero o6pa3oBaHus.

B 10 e Bpems yueOHas AucUMILTMHA XUMUS Ui TpOodeCCHOHAIBHBIX 00pa30BaTENbHBIX
OopraHu3aiuii 001aJaeT caMOCTOSATENBHOCTBIO U IIEIbHOCTHIO.

Pabouas mporpamMmma ydeOHOW IUCHUIUIMHBI XUMHS HMEET MEXIPEAMETHYIO CBS3b C
00111€00pa3oBaTeIbHBIMU ~ yYEOHBIMH ~ JUCHUIIMHAMUA MaTeMaThka U MpodeccuoHaTbHBIMU
TUCIUINIMHAMU be30macHOCTh KH3HEAEATEIbHOCTH Ha Cy/AHE W TpaHCIOpPTHas Oe30MacHOCTb,
TexHomorust mepeBo3ku Trpy30B, Cyn0BbIE DHEPreTUYECKHE YCTAHOBKH U JJIEKTPOOOOPYIOBaHUE
cymoB, OCHOBBI JKCIUTyaTallid, TEXHUYECKOTO OOCTYKHBaHUS W PEMOHTa CYAOBOTO
HYHEPTreTUYECKOr0 000PY0BAHHUS.

W3ydyenue yueOHOW AUCHMIUIMHBI XHUMHS 3aBEpIIAeTCs MPOMEKYTOYHOW aTTecTalued B
dbopme nuddepennuanpHoro 3ayera B pamkax ocBoeHus [ITICC3 na 6aze OCHOBHOTO OOIIETO
o0Opa3oBaHusl.

1.3. [lnanupyemble pe3yJbTAaThl 0CBOCHHS Y4eOHOMH AU CUMIIIMHBI

[Tnanupyemble pe3ynbTaThl OCBOCHHS Y4eOHOM TMCIUTUIMHBIL:

JIMYHOCTHBIE Pe3yJIbTAThI:

— YYBCTBO IOpAOCTH W YBAXXCHHUA K HUCTOPUH U ONOCTHIKCHUAM OTECUECTBEHHOU XUMHYECKOU
HAyKH; XUMHUYECKH T'PaMOTHOE TOBEJIEHUE B MPO(eCcCHOHANBLHON NEATENHHOCTH W B OBITY MpHU
06paHIeHI/II/I C XUMHUYCCKHMMHU BEIICCTBAMU, MaTCpUAIaMHU U MTPOLECCAMMU;

— TOTOBHOCTH K TMPOJIOJDKEHUIO OOpa30BaHUSl W TMOBBINIEHUS KBaIU(UKAIMK B W30paHHON
pOoeCCHOHAIBHON JIEATETLHOCTH U OOBEKTUBHOE OCO3HAHWE POJIM XUMHUUYECKUX KOMIIETCHITUI B
ITOM;

—YMCHHUC HCIOJB30BATh AOCTHXKCHUSA COBpeMeHHOﬁ XUMHUYECKOUN HayKNn W XHUMHYCCKUX
TEXHOJIOTHUI JUIsi TIOBBIMIEHHS COOCTBEHHOTO WHTEJUICKTYAIbHOTO pa3BUTHS B BHIOpaHHOU
poeCCHOHAIBHON JESTENHHOCTH,

MeTanpeaMeTHbIE Pe3yabTaThl:

—HCIOJb30BAaHME PA3WYHBIX BHJIOB IIO3HABATEILHOW JIEATEIPHOCTH W OCHOBHBIX
MHTEJUICKTYaJbHBIX Olepanuil (MOCTaHOBKM 3ajaud, (HOpMYyIHUpPOBaHMS THUIOTE3, aHAIW3a U



CHHTE3a, CPaBHEHUsI, 000OIICHNUS, CHCTEMATH3aIlNH, BbISBICHUS IPUIHHHO-CIICICTBCHHBIX CBSI3EH,
IIOMCKa aHaJIOroB, (hOPMYJIMPOBAHNUS BBHIBOJOB) ISl PEIICHUS IIOCTABICHHOH 3aJadl, IPUMEHCHNE
OCHOBHBIX METOJIOB IMO3HaHMsI (HAOIIOACHNS, HAYYHOTO SKCICPUMEHTA) JUIS U3YyYCHUS Pa3InUHbIX
CTOPOH XHMHYECKHX OOBEKTOB M MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJMMOCTh
CTaJIKUBAThCS B PO eCCHOHATLHOU cdepe;

—HUCIIOJIb30BAHNE PA3IMYHBIX HCTOYHUKOB JUUISI TIOJNYYCHHS XHUMHUYECKOW HH(POPMALUH,
YMEHHE OLICHUTD €€ JOCTOBEPHOCTH ISl JOCTHKECHUS XOPOILINX PE3YIbTAaTOB B PO(ECCHOHATBHOM
chepe;

npeIMeTHBIE Pe3yJIbTaThl:

—C(OPMUPOBAHHOCTh TPEJCTABICHUH O MECTe XMMUU B COBPEMEHHOW HAayYHOW KapTHHE
MHpa; MOHMMAaHUE POJHM XMMHUH B (POPMHUPOBAHMH KPYro3opa M (YHKIHOHAJIBHOH TpaMOTHOCTH
YeJI0BeKa JUIs PEIIeHHsI MPAaKTHUECKHX 3a/1ay;

—BJIaJICHHE OCHOBOIOJATalONIMMU XUMHYCCKUMH TOHSATHSIMH, TCOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE IT0JIb30BAHNE XMMUYECKONH TEPMUHOJIOTHUEH U CHMBOJIMKOIA;

—BJIaJICHHE OCHOBHBIMH METOJAMU HAYYHOTO T[IO3HAHUS, HCIOJIB3YeMbIMU B XUMHHU:
HaOJIOJICHNEM, ONHMCAaHHEM, H3MEPEHUEM, SKCIECPHUMEHTOM; yMEHHE 00padaThiBaTh, OOBSCHATH
pe3y/bTaThl MPOBEICHHBIX OINBITOB W JIENIaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSTH
METO/IbI TIO3HAHHUS TIPH PELICHUH MTPAKTUUECKHX 3a/1ay;

—c(OPMUPOBAHHOCTh YMCHUS J1aBaTh KOJIMYECTBEHHBIC OICHKH U MPOU3BOAUTH PACUYEThI MO
XUMHUYECKUM (POpMYJIaM U YPaBHEHHUSIM;

—BJIaJICHUE MTPABUIAMH TEXHUKH O€30MaCHOCTH MPHU MCIOJIb30BAHUN XUMUYECKUX BEILECTB;

—c(OpPMHUPOBAHHOCTh COOCTBEHHOH MO3HMIMUH IO OTHOIICHHUIO K XMMHUYECKOW MH(pOpPMALUH,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

OcBoeHue conepaHusi y4eOHOW IMCHMIUIMHBI XUMHs oOecreuuBaeT (OPMUPOBAHUE WU
pa3BUTHE YHHBEPCAJIBbHBIX YYCOHBIX JCHCTBHI B KOHTEKCTE MPEEMCTBEHHOCTH (DOPMHUPOBAHMUSI
O0IIMX KOMIIETEHIIHH.

O01mme KoMIeTeHINHA

Buabl yHuBepcaibHbIX YUeOHBIX JAeiicTBUI (B coorBeTcTBHHU ¢ PT'OC CIIO no
CNeNHAJIBbHOCTH)
JInyHocTHBIC OK 1. Ilonumars CyHIHOCTP U COLUAJIBHYIO

YYJA 1 uyBCTBO TOpJOCTM M YBaXEHHUsS K | 3HAUUMOCTh CBoed Oynymel mnpodeccun,
HCTOPUM U  JOCTWKEHHSAM  OTCUYECTBEHHOW | IIPOSABIIATH K HEM YCTOMYUBBIN UHTEPEC;

XUMHYECKON HAYKH; OK 3. [IpuHuMars pemieHus B CTaHAAPTHBIX U

HECTaHJApPTHBIX CUTYalUsX U HECTU 3a HUX
YV 2 XxuMuuyecku TIpaMOTHOE IOBEJICHHUE B .

. OTBETCTBEHHOCTB;

npodeccuoHalbHOM JAEATETbHOCTH U B OBITY

OK 8. CaMmocToATEIbHO OIpenesaTh 3aJauu
pyU OOpallleHuH C XUMHUYECKUMH BEIIEeCTBaMH,

npodeccuoHaIbHOIO " JUYHOCTHOTO
MaTepuagamMH U MpoleccaMu;

pa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHUEM,
YYIA 3 TOTOBHOCTH K  HPOAOKCHHIO

OCO3HAHHO IUIAHUPOBATH MIOBBILICHHE
o0Opa3oBaHMsl U TOBBIIIEHUS KBaTU(UKALNUU B

KBATH(UKAIIHH.

n30paHHON TPO(hECCHOHATBHOM NesATENbHOCTH
U OOBEKTUBHOEC OCO3HAHHWE POJU XUMHUYCCKUX
KOMITETEHITHI B 3TOM;

YV 4 chopMHpOBaHHOCTE COOCTBEHHOM
MO3UIMU TIO0 OTHOIICHUIO K XHUMHYECKOU
nHpopManuu,  TMOJy4aeMOM W3  Pa3HBIX
HMCTOYHUKOB.




KoMMmyHMKaTUBHBIE
YYJ 5 pasButHe y oOyyarommuxcs yMEHUH
paznuuath (QakThl M OLEHKH, CpaBHUBATH

OIICHOYHBIC BBIBOJIBI, BHJETh WX CBSI3b C
KpUTEpUSIMH OIICHOK U CBSI3b KPUTEPUEB C
ONPENCIICHHOMN CUCTEMOM LIECHHOCTEMH,
dhopmyaupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO
MO3UITHIO;

YVY]I 6 npuobperenrne 0O0y4arOMIMMHUCS OIIBITA
pa3HOOOpa3HOW JEATEIhHOCTH, IMO3HAHUS U
CaMOIIO3HAHUS;

YV 7 wucnoib3oBaHUE pPa3IUYHBIX BUIOB
M03HABATEIbHON JIEATEILHOCTH M OCHOBHBIX
WHTEJUICKTYalIbHBIX ~ Omepanuil  (IIOCTaHOBKHU
3amaun, (GOpMYIHUPOBAHUS THUIOTE3, aHAIH3a U
CHUHTE3a, CpaBHCHHSI, 0000111EeHMS,
CUCTeMAaTH3allui,  BBIBICHHUS  NPUYUHHO-
CIICICTBEHHBIX  CBS3CH, TIIOMCKA AaHAJIOTOB,
(GOpMyIIMPOBaHUS  BBIBOJIOB) ISl PEIICHHS
MOCTABIIEHHOM 3aJlauM, TPUMEHEHHUE OCHOBHBIX
METOZOB TMO3HaHUs (HAOJIIOACHUS, HAYYHOTO
OKCIIEPUMEHTA) [UIsl HW3YYECHUS Pa3IUYHBIX
CTOPOH XHMHYECKUX OOBEKTOB M TPOIECCOB, C
KOTOPBIMH BO3HUKAET HE00XO0IMMOCTh
CTAJIKUBAThCS B poecCHOHABHON cdepe.

OK 1. IloHumaTh CYyIIHOCTh M COIIMAJIBHYIO

3HaYMMOCTb CBOeW Oymymiei mpodeccun,
MPOSIBIISITH K HEM YCTOWYUBBIN MHTEPEC;

OK 2. Opranu3oBbiBaTh  COOCTBEHHYIO
NeSTEIbHOCTh,  OMPEAeNATh  METOAbl U
CHOCOOBI  BBIMOMHEHHUS TMPO(PECCHOHATBHBIX
3aja4, OIeHHBaTh HX J(P(EKTUBHOCTE U
KauyecTBO.

OK 3. Pematb npo0GiemMbl, OIIEHUBATh PUCKU U
NPUHUMATh  pEIIeHHs B  HECTaHAAPTHBIX
CUTYaIUsX.

OK 5.  Hcnonw3oBarb  MH(OPMAIIMOHHO-
KOMMYHHKAIIIOHHBIE TEXHOJIOTUHI TUIs
COBEPLICHCTBOBAHHUS npogeccuoHaTbHON
JESITEIIbHOCTH.

OK 6. Paborath B KOJIJIEKTMBE U B KOMAaHJE,
a¢ppexTHBHO  O0mATBCA € KOJUIETaMH,
PYKOBOJICTBOM, MTOTPEOUTEISIMU;

OK 7. Bpatp Ha ce0si OTBETCTBEHHOCTH 3a
paboTy 4ieHOB KOMaH[bl (MOJAYMHEHHBIX), 32
pesynbpTaT BbIMONHEHHS 3amanuit. OK  10.
Bnaners OUCHbMEHHOU u YCTHOM
KOMMYHHMKAIMEH Ha rOCy1apCTBEHHOM U (WJIN)
MHOCTPAaHHOM (aHTJIUIICKOM) SI3bIKE.

Ilo3naBaTebHBIC

YV 8 npuobpereHHe KIIOYEBBIX HABBHIKOB,
UMEIOIUX  YHHUBEpPCAIbHOE 3HA4YCHHE  JUIs
pa3sIMYHBIX BUAOB JIEATENBHOCTH (HABBIKOB
peuieHus  mpobsieM, NPUHATHS — pEIleHUuH,
MOMCKA, aHanmu3a M o0paboTku HH(OpMauy,
KOMMYHHUKATHUBHBIX HaBBIKOB, HaBbIKOB
U3MEpEeHul, COTpyAHHYECTBA, OE30MacHOro
oOpallleHusi C BEIIECTBAMU B IIOBCEAHEBHOMU
KU3HHN)

YV 9 chopMUpOBaHHOCTH TMPEACTaBICHUA O
MECTE XMMHH B COBPEMEHHON HAy4YHON KapTHUHE
MUDA;

YYA 10 noHumanue poiM XMMHH B
(bopMHpOBaHUN KPYrozopa U (yHKIIMOHATBEHON
rPaMOTHOCTH  4YeJioOBeKa Ui pelIeHHus
MIPaKTUYECKUX 3a7ay;

YV 11 dJopmupoBanue y OOyJarOIINXCs
YMEHHsI OLIEHUBATh 3HAYMMOCTb XUMHYECKOIO
3HAHUA JUIS KQXKI0TO YEI0BEKa,

YV 12 ymeHuss OOBICHATH OOBEKTHl W
MPOLIECCHl  OKpY’Karoleld JeHCTBUTENIbHOCTH:
IIPUPOHOM, COLIMAJIBHOU, KYJIbTYpPHOH,
TEXHUYECKON CpeJbl, — HUCIOJb3YS AJIL 3TOTO
XUMHUYECKHE 3HAHUS.

OK 4. OcymecTBisITh TTOUCK u
UCMOJIb30BaHUE MHPOpPMALUU, HEOOXOIUMOMN
TSt s pexTUBHOTO BBITIOJTHEHU S
npogeccCuOHATbHBIX 3azad,
PO eCCHOHAIBHOTO u JUYHOCTHOTO
pa3BUTHSA,

OKS.  Hcnonp3oBath  MH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIE TEXHOJOTHH B

PO eCCUOHAIBHON JEATEHHOCTH,

OK 9. OpueHTHpoBaThCs B YCIOBUAX YacTOU
CMEHbl TEXHOJOTMH B NpoQeccCuoHaTbHON
NeSITETTHHOCTH.




PeryasiTuBHble
YV 13 BnageHwe OCHOBOIOJATrarOIIMH
XUMUYECKUMHU TTOHATHUSMH, TEOPHSIMH,

3aKOHAMM W 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJb30BAHUE XHUMHYECKOM TEPMHUHOJOTHEH U
CHMBOJIMKOM;

YV 14 BnageHue OCHOBHBIMH METOJaMHU
HAaY4YHOT'O MO3HAHMS, UCIIOJIb3YEMbIMU B XUMUH:
HaOJIOJICHUEM,  ONHCAaHUEM,  H3MEPCHHEM,
3KCIIEPUMEHTOM; YMEHHE o0OpabaTsIBaTh,
OOBSCHSTH PE3yJbTATHI IPOBEICHHBIX OIBITOB U
JieNnaTh BBIBOJBI, T'OTOBHOCTh M CIIOCOOHOCTB
MPUMEHSATh METOJAbl MO3HAHMUS MPU PEIICHUHU
MPAaKTUYECKUX 3a]1ay;

YV 15 chopmupoBaHHOCT, YMEHHUS /1aBaTh
KOJIMYECTBEHHBIE OIEHKH W  TPOU3BOJUTH
pacueTel MO XHMHYECKMM ¢dopMylaM H

YpaBHEHHSIM;
YYJA 16 BrnageHue npaBUiaMU TEXHUKH
0e3omacHoCTH npu UCIIOJIb30BaHUH

XMMHYECKHUX BEILIECTB;

YV 17 HCTIOIb30BAHUE pa3JIUYHBIX
WCTOYHHUKOB I TMOJYYEHUS XUMHUYECKOMN
uH(popmanuu, yMEHUE OLICHUTh ee
JIOCTOBEPHOCTh ISl  JOCTHKEHHUSI XOPOLIUX
pe3yNnbTaToB B podeccroHanbHou chepe.

OK 1. IlonumMarh CyniHOCTh M COLHAIBHYIO
3HaYMMOCTb CBOEW Oynymed mpodeccu,
MPOSIBJISITH K HEM YCTOWYMBBIN UHTEPEC;

OK 2. Opranu3oBbiBaTh  COOCTBEHHYIO
JeSITEIbBHOCTh, BHIOMPATh TUIIOBBIE METOMBI U
CHOCOOBI  BBIMOJIHEHUS TMPO(HECCHOHAIBHBIX
3a1a4, OIEHUBaTh UX JS()PEeKTUBHOCTD U
KauyeCTBO;

OK 3. IIpyHuMars pelieHus: B CTaHAapTHBIX U
HECTaHJApPTHBIX CUTYalMsX U HECTU 3a HUX
OTBETCTBEHHOCTb.

OK 5. Hcnomp3oBaTh  HMH(GOPMAIMOHHO-
KOMMYHHKAIIIOHHBIE TEXHOJIOTUHI TUIs

COBEPILICHCTBOBAHUS npodeccuoHaIbLHON
JeATEILHOCTH.

OK 7. CraButh UeNIM, MOTUBHUPOBATH
JeSTEIIEHOCTh NOAYNHEHHBIX,
OpPraHW30BBIBATE M  KOHTPOJIHMPOBATH  HX
pabory c MIPUHATHEM Ha cebst

OTBETCTBEHHOCTH 3a PE3yJbTaT BBIMOIHEHUS
3aJaHUMH.
OK 8. CamocTodaTesbHO OnpeaeisaTh 3aJauu

PO EeCCUOHAIIBHOTO u JUYHOCTHOTO
pa3BHUTHS, 3aHUMAThCA CaMOOOpa30BaHHUEM,
OCO3HAHHO TUTAHUPOBATH ITOBBIIIICHHE
KBTI (DUKALIHH.

3HaKOBO-CUMBOJIMYECKHE

YV 18 monenupoBaHue,

npeoOpa3oBaHue MOJENIU C IIeNbI0 BBISBICHUS
OoOIIMX 3aKOHOB, OIpPENENSAIOUMX JIaHHYIO
MpeIMETHYI0 0071acTh

OK 2. OpraHu3oBblBaTh  COOCTBEHHYIO
JeSITEIbBHOCTh, BHIOMPATh TUIIOBbIE METO/BI U
CHoCOOBl  BBIMOJIHEHUST TNPO(HECCHOHAIBHBIX
3a1a4, OLEHUBaTh UX J3(PPEKTUBHOCTD U
Ka4yeCTBO;

OK 4. OcyiecTBIsATh IIONCK u
UCIONIb30BaHNEe MH(MOpMaLU, He0OX0IUMOiA
TSt s pexTUBHOTO BBITIOJTHEHU S
npodeccunoHaIbHbBIX 3azad,
npodeccnoHaIbHOTO u JUYHOCTHOT'O
pa3BUTHS,

1.4. Konn4yecTBO 4acoB Ha 0CBOCHHME IPOrPAMMBbI Y4eOHOM TUCHUIIITHHBI
MaxkcumanbHas yueOHast Harpyska ooyuyatomierocst 117 yacos, B ToM uucie:

- o0s13aTenbHas ayAuTOpHas yueOHast Harpy3ka obydatomierocs 78 yacos;

- B TOM YHCJI€ IPAaKTUIECKUX U Ja0OpaTOpHBIX paboT 16 yacos,

- camMocTosATeNbHas paboTa obyuatomierocs 39 4acos.

B Tom umnciie yacoB BapuaTuBHOi yactu yueOHbIX nukiioB [ITICC3 He mpeaycMOTpEHO.




2. COAEP KAHUE YUYEBHOM JUCIUILIMHBI 1
TEMATHYECKOE INTAHUPOBAHHE

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Bua yueOHo# padoThl

O0BeM yacoB

MakcumanbHas yyeOHasi Harpys3ka (Bcero) 117
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsh Harpy3Ka (Bcero) 78
B TOM YHCJIE!
J1a00paTOPHBIE 3aHATHS 16
IIPAKTUYECKUE 3aHITHS 6
KOHTPOJIbHBIE pabOTHI/TECTUPOBAHHE 2
WuauBuayanbHbIi TPOeKT («XUMUS B JKU3HDBY) 10
CamocTtosiTeibHas padoTra o0yuawouerocs (Bcero) 39
B TOM YHCJIE:
BHeayAUTOpHas caMmocrosTenabHas pabora Nel «Ku3Hb U fesTenbHOCTb 3
POCCUICKOT0 YUEHOT0-XUMHUKAY (COOOITICHHUE)
BHEAYJAUTOpHAs caMocTosITenbHas pabora No2 DjeKTpOHHOE CTPOEHHE aTOMOB 3
BHEayIMTOpHAsi camocTosTelbHas padbora Ne3 KoHcrekt co cxemamu 5
«Kpucrammyeckue pemeTkny
BHEaYyAMTOpHAs caMocTosTenabHas pabora Ne4 BelpaniiBanue KpucTalaoB 2
BHEayAUTOpHAs caMmocTrosTenbHas padora NeS Koncnekr «IIpumenenue 3
AKKYMYJIATOPOB Ha CyAax»
BHEAYAUTOpHAs caMocTosTeNbHast padbota Ne6 Pa3BEpHyThIii epedeHb 2
«Croco0bl 3aIUThl OT KOPPOZUN»
BHEAyIMTOpHAs caMocTosTeNbHAsE pabota Ne7 KpaTkuii KOHCIIEKT CO CXeMOK 2
«AJI0TpONUs yriepoaa»
BHeayAMTOpHas caMmocrosiTenbHast padora Ne§ CocraButh Tabmuiy «Kiaccel 1
HEOPraHUYECKUX COCIMHEHUI»
BHeayJIMTOpHas camocTosiTenbHas padbota Ne9 CocraButh Tabmuis! "Turb 5
XUMHUeCKHX peakiuit" 1 "CKopocTh XMMHUUECKHUX peakiui”
BHeayAuTOpHas caMmocrosTenabHas padbora Nel0 CoctaBuTh Tabmuiy 2
"Knaccudukaius 1 HOMEHKJIaTypa OpraHu4ecKuX coeTMHeHui"
BHeayAUTOpHas caMmocrosTenbHas padora Nel1 Kpatkuii KoHCTIeKT 4
"[TpupoHbie HICTOYHUKH YTIIeBO10po10B. HedTh 1 e€ nepepaboTka"
BHeayAuTOpHas caMmocrosTenabHas padora Nel2 Koncnekr «IIpumenenue 5
CIUPTOB U (PEHOJIOBY
BHeayuTopHas camocrosTenbHas padota Nel3 Koncnekr «lIpumenenue 5
IBJIETUAOB ¥ KApOOHOBBIX KHUCIIOT, 3(UPOB (KUPOB)»
BHEayJIuTOpHas camocTrosTenbHas padota Nel4 1o BapuanTam HamucaTh 4
"[EeNOYKH NpeBparieHnit”
BHEayJIMTOpHas camocTrosTenbHas padota Nel5 Ilpe3eHTanmoHHBINA TPOEKT 6

«XUMHUS U KU3HDLY.

IIpomescymounas ammecmayusi 8 popme oughghepernyuposanno2o 3auema

[IpopunpHOE  M3yueHHe  00MIEOOpa3oBaTCIPHOM  Y4eOHOH  JAMCITUIUIMHBI

OCYIIECTBIISIETCS YaCTHYHBIM TMepepachpeiesieHueM y4eOHbIX YacOB M OTOOPOM JHUIAKTHYECKHUX

CAWHUIL B 3aBUCUMOCTH OT BAXXHOCTH TEM IJIs CIICTUAJIbHOCTHU

26.02.02 Cynoctpoenue, 26.02.03. CynoBoxaenue, 26.02.06.9kcrryaTtanusi CyJI0BOro
AIIEKTPOOOOPYIOBAHUS U CPEICTB aBTOMaTUKH, 26.02.05.9KkcrmyaTaust CyJOBBIX SHEPTeTUIECKUX

YCTaHOBOK.

XUMUSA



2.2. TemaTu4ecKHii IJIaH U coJiep:KaHue YUeOHOH AUCHUILIMHBI XUMUS

HaumenoBanue
pa3/ieioB u TeM

Conep:xanue yueOHOro MaTepuaJa, JJabopaTopHbie H NpaKTHYeCKHe PadoThl,
caMoCTOsITe/IbHAs padoTa 00y4aIuxcs, KypcoBasi padbora (IIpoeKT)

O0nLeM
4acoB

YpoBenb
OCBOEHH

1

2

4

BBenenue

Conep:kanue y4eOHOT0 MaTepuaJia

HaydHbie MeTO/bI TIO3HAHMS BEIIECTB M XUMHUYECKUX SIBICHUH. PoJIb 3KCIiepMMEHTa U TEOpHH B
XUMUU. MOJIenMpoBaHre XUMHYECKUX TIPOIIECCOB. 3HAYEHUE XUMUHU Mpu ocBoeHuu npodeccuii CITO
u cnenuansHocTel CITO TexHnueckoro npodis mpodeccnoHaTLHOTO 00pa30BaHusI.

CamocrosiTesbHasi padoTa
1. "XKu3Hb ¥ IeSITETLHOCTh POCCUICKOTO YUEHOTO-XUMHUKAY (JTIOKJIAT)

Pa3nes 1. O61masi 1 Heoprannyeckasi XuMMs

57

Tema 1.1. OcHOBHEIE
OHATHSA M 3aKOHBI

Coaep:xanue yueOHOIro MaTepuaJia

BemectBo. Atom. Monekyna. Xumuyeckuid anemMeHT. Ayiorponusi. [IpocTeie U CllokKHBIE BELECTBA.
KauecTBeHHBII M  KOJWYECTBEHHBIM COCTaB BEHIECTB. XHWMHMUYECKHE 3HAKH U  (OPMYJIBI.
OTHOCUTENBHBIE aTOMHAs1 U MOJIEKYJIsIpHasi Macchl. KonnuecTBO BelecTBa.

Ocnosnbvle 3akonbl xumuu. CTeXuoMeTpus. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB. 3aKOH IMOCTOSHCTBA
COCTaBa BEILECTB MOJICKYJISIPHOM CTPYKTYpbl. 3aKOH ABOraJpo U CIEACTBUS U3 Hero. PacueTHbie
3a7]a4M Ha HAXO0XKICHUE OTHOCHTEJIBHOM MOJIEKYJISIPHOM MAacChl, OMNpEIEIEHHEe MacCOBOM JOJIH
XUMUYECKHUX AJIIEMEHTOB B CJIOKHOM BEIIECTBE.

JlabopaTopHoe 3aHsiTHE
1. PacueTHble 3a/1a4i Ha HAXOKJCHHE OTHOCUTENBHON MOJIEKYISIPHONH MAacCChl, OTpeieNIeHUe
MaccoBOH J0JIU XUMHWYCCKUX 3JIEMECHTOB B CJIOJKHOM BCUICCTBE. (HpaKTI/I‘ICCKOe)

Tema 1.2.
[lepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XHUMUYCCKHX

anemenToB /I, W.
MenaeneeBa u CTpOEHUE
aroma

Coaep:xxanue yueOHOro MaTepuaJia

Otkpeitue JI. . MenneneeBbim [lepuonnueckoro 3akona. [lepuonnueckuii 3akoH B (OpMyIUPOBKE
J.W. Menneneesa. [lepuonndeckas Tabiuna XMMUYECKUX JIEMEHTOB — Tpaduueckoe 0ToOpakeHue
nepuoAnYeckoro 3akoHa. CTpykTypa MEpHOJUYECKON TaOdMIbl: Mepuonbl (Manble U OOJbIINE),
rpynisl (TIaBHas U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[. H. Menoeneesa.

ATOM — cnokHas yacTuua. Slapo (MpOTOHBI M HEUTPOHBI) M 3NEKTpOHHas oOojouka. M30Tombl.
Ctpoenue

HIIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB MaJIbIX MepHO0B. OCOOEHHOCTH CTPOSHUS INEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOJO0B (MEPEXOAHBIX AieMeHTOoB). [loHaTHE 00 0OuTENAX
S-, p- u d-opOuTanu. DIEKTPOHHBIE KOH(PHUTYPAIlMH aTOMOB XHMUYECKUX 3JIeMeHTOB. CoBpeMeHHast
dbopmynupoBka [lepuoamdeckoro 3akona. 3HaudeHue I[lepmommdeckoro 3akoHa u Ilepmommueckon




CHCTEMbI XUMHWYECCKHUX 3JICMECHTOB I[ n. MeH/:[eneeBa JJIA pa3BUTUSA HAYKHW U IIOHUMAHUA XHMHYECKOHN
KapTUHBI MHpa.

CamocrosiTesibHasi padoTa
2. DIEKTPOHHOE CTPOCHUE aTOMOB

Tewma 1.3. Ctpoenue
BEIIECTBA

Conep:kanue y4eOHOT0 MaTepuaJia

Honnaa xumuueckasn ceazp. Katnonsl, mx oOpa3oBaHHE M3 aTOMOB B pe3yjbTare Ipolecca
OKHCIICHUs. AHMOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJbTaTe Mpolecca BOCCTAaHOBJIEHUA. MloHHas
CBA3b KaK CBA3b MCXK/Y KATHOHAMH W aHHWOHAMM 3a CYCT JJICKTPOCTATUUYCCKOI'O ITPUTAKCHHA.
Knaccugukanus MOHOB: 10 COCTaBy, 3HAKy 3apsAja, HaIWYMIO TUAPAaTHOM oOonouku. MoHHbIE
KPHUCTATINIMYCCKHUEC PCUICTKHU. CBolicTBa BCIICCTB C HOHHBIM THUIIOM KpHCTaJIJII/I‘{GCKOI;'I PCIICTKU.
Kosanenmnasa xumuueckasn ceazp. MexaHu3M o0pa3oBaHMsl KOBAJIEHTHON CBsA3M (OOMEHHBIH WU
JIOHOPHO-aKIENITOPHBIN). DIEKTPOOTPHUIIATEIbHOCTh. KOBaNeHTHBIE MOJSpHAs U HEMOJISIpHAs CBS3H.
KpaTHOCTh KOBaJIEHTHOM CBA3M. MOJEKYJISpHBIE U aTOMHbBIE KpUCTAJUIMYECKHE pemeTku. CBoiicTBa
BCIICCTB C MOJICKYJIAIPHBIMH U @TOMHBIMU KPUCTATNIMYCCKUMHU PCUHICTKAMMU.

Memannuueckas céazvb. Metamuindyeckas KpUCTANIMYECKash PEIIETKa U MeTalInuyecKas XUMU4ecKas
cBsA3b. PU3NUECKUE CBOMCTBA METAIJIOB.

Azpezammuvle cocmoanua eeuwiecme u 6000pooHas ceéaA3b. TBeproe, KUIKOE M Ta3000pazHoOe
cocrosiHus BemiecTB. [lepexon BeliecTBa U3 OJHOTO arperaTHOro COCTOSHMsS B Jpyroe. BompopoagHas
CBSI3b.

Yucmule sewecmea u cmecu. IloHsTHE O cMecH BELIECTB. | OMOreHHbIE U T'€T€POre€HHBIE CMECH.
CocraB cmeceil: 00beMHasi 1 MaccoBast 10JI1 KOMIIOHEHTOB CMECH, MaccoBasi J10Jis1 IPUMECEH.
Hucnepcnole cucmemwi. Ilonstue o aucnepcHoi cucteme. JlucnepcHas ¢aza U AUCIEPCUOHHAs
cpena. Knaccugukanus nucnepcHsix cucteM. IIoHsATHE 0 KOJIOWHBIX CUCTEMaX.

CamocrosiTesibHas padoTa
3.Koncnekr co cxemamu «Kpucraminueckue pemeTKm»

Tewma 1.4. Bona.
PactBopsI.
DIIEKTPOIUTHYECKAS
JUCCOLaIus

Conep:xxanue yueOHOro MaTepuaJia

Booa. Pacmeopwr. Pacmeopenue. Bona kak pactBoputenb. PactBopumMocTs BemiecTB. HachilieHHsble,
HEHACBHIIICHHbIE, IEPECHIIICHHbIE PAaCTBOPHI. 3aBUCUMOCTb PACTBOPHUMOCTU Ta30B, XKUAKOCTEH U
TBEP/IBIX BELIECTB OT PA3JINYHbIX (paKTOPOB. MaccoBas A0 paCTBOPEHHOIO BEILIECTBA.
dnexmponumuueckaa Ouccouyuayun. DICKTPOIUTHI U  HEDIJIEKTPOUTHI. DIEKTPOIUTHUYECKAsS
qucconuanus. MexaHu3Mbl JIEKTPOIMTUYECKON TUCCOLMALMNU AJIs BELIECTB C PAa3JIMYHBIMUA TUIIAMH
XUMUYECKON CBsI3U. ['mapaTupoBaHHbIE M HETMAPATUPOBAHHBIE HOHBI. CTENEHb JIEKTPOJMTHYECKON
nuccorranu. CUIbHBIE U cl1adble 371eKTPOIUTHI. OCHOBHBIE MTOJIOKEHHS TEOPHH IEKTPOIUTUYECKON
Jqucconranuu. Kuciorsl, OCHOBaHMS M COJIM KaK 3JIE€KTPOJIHTHI.




CamocrosiTesbHasi padoTa
4.BpIpaliyBaHyue KpUCTAJIJIOB
5.IlpuMeHeHHe aKKyMYJISITOPOB Ha CyJax

JlabopaTopHoe 3aHsiTHE
2. Yucrele BemiecTBa U cMecu. Jlucnepcusle cucteMbl. Boga. PactBoprhl. Paznenenue cmeceit
3. OKUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC peakii. MeTo ] 3JIeKTPOAHOTO MOTEHIIhAaa

Tema 1.5. Metasuibl u

Conep:kanue y4eOHOT0 MaTepuaJia

Memannvt. OcoOEHHOCTH CTPOCHHSI aTOMOB M KpUCTAIOB. (DH3UYECKHE CBOWCTBA METAILJIOB.
Knaccudukanus MeTaluioB MO pa3iMYHbIM I[pU3HAKaM. XHUMHYECKHE CBOICTBAa METaJJIOB.
DIEKTPOXUMHUYECKUNA Psii HampspKeHUN MmeTtaimioB. Meramnorepmusa. OOmme crnocoObl MOTydeHUs
meTaisioB. [Tonsitue o metamtypruu. [lupomeramnyprus, THAPOMETAITYPrUs U DJIEKTPOMETAJUTYPTrusl.
CruiaBbl YepHbIE U I[BETHBHIE.

Hememanns. OcoOeHHOCTH CTpOCHHsI aTOMOB. HeMmeTainbl — MpocThie BelIecTBa. 3aBUCUMOCTD
CBOMCTB TaJlOTEHOB OT UX TIOJIOKEHUSI B TMEpUOAMYEcKOr cucteme. OKHUCIHUTENbHbIE W

HEMETaIJIbI BOCCTAHOBUTEJIbHBIE CBONCTBA HEMETAUIOB B 3aBUCHUMOCTH OT UX TIOJOXKEHUS B PSIy

AJIEKTPOOTPHUILIATEIHHOCTH.

CamocrosiTesibHas padora

6.CocTtaBuTh pa3BEPHYTHIN NepeyeHb "CrnocoObl 3alUThl OT KOppo3uu"

7.CocTaBUTh KpaTKUI KOHCIIEKT ¢ puc. "AsuioTponus yriepoja'

8.CocraButh Tabnuiy «Kiacchl HEOpraHUYECKUX COCTUHEHHIN

JlabopaTopHoe 3ansiTHE

4. MuHepaibHble y1o0peHus

KonTposbsHoe TectupoBanune Nel

Conep:xxanue yueOHOro MaTepuaJia

Kucnomur u ux ceoiicmea. KucioTbl Kak O3IIEKTPOJUTHL, HUX KiIacCU(UKALUSA MO pPa3TUYHBIM

npu3HakaM. XHMHUYECKHE CBOMCTBAa KHUCJIOT B CBETE TEOPUU DBJIEKTPOIUTHUECKON TUCCOLIMAINU.
Tema 1.6. OcCo0eHHOCTH B3aMMOJEHCTBHS KOHIICHTPUPOBAHHOW CEPHOM M A30THOM KHCIOT € MeTajulaMH.
Knaccudukanus OcHOBHBIE CTIOCOOBI MOTYYEHHS KUCIOTHI.
HEOPraHUYECKUX Ocnosanusa u ux ceoiicmea. OCHOBaHUS KaK d3JIEKTPOJIUTHI, UX KJACCH(UKALUS MO Pa3TUUYHBIM
COCTUHEHUN U UX npu3HaKaM. XUMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPHUM AJIEKTPOJIUTUYECKON THUCCOLMAIUU.
CBOICTBa PaznoxxeHne HepaCTBOPUMBIX B BOJie OCHOBaHHH. OCHOBHBIE CIIOCOOBI MOTY4YEHUSI OCHOBAHUIA.

Conu u ux ceoiicmea. Conu kak 31neKTpoauTsl. CoaM CpefHue, KUCIble U OCHOBHbIE. XUMHUYECKUE
CBOWCTBa COJIE B CBETE TEOPHUM IIIEKTPOIUTUYECKOH auccouuanuu. CrocoObl MOJydeHUs COJei.
I'upponns comnent.




Okcuovt u ux ceoiicmea. Coneobpasyromue U HecojieoOpasywomue okcuabl. OCHOBHEIE,
aMm(pOTepHbIE M KHCIOTHBIE OKCHIBL. 3aBUCUMOCTH XapaKTepa OKCHAA OT CTEMEHU OKHCICHUS
oOpa3yromiero ero Metajuia. XUMHYECKHE CBOMCTBa okcuoB. [loyduenne okcuaos.

Copepxxanue yueOHOIro MaTepuasa

Knaccugukayua xumuueckux peaxkyuii. Peakiiuy coeJMHEHUsI, pa3ioKeHUs, 3aMeleHsl, OOMeHa.
Kartanutnueckue peakmuu. OOpatumble U HeoOpaTuMble peakuuu. ['OMOTeHHBIE M T'eTepPOreHHBIC
peakuu. JK30TepMUUECKHUE U SHAOTepMHUUecKUe peakuu. TernnoBoi 3¢ (HeKT XUMUYECKIX peaKiuil.
TepMoXUMHUYECKHE YPAaBHEHUS.

Okucnumenvno-eoccmanosumenvuvie  peakyuu. CreneHb  OKUCIEHHUS.  OKUCIUTENb U

BOCCTaHOBJICHHE. BoccTaHoBuTENs M OKMCIEHUE. MeToa AJIeKTpOHHOTo OajaHca JJisi COCTABIICHHS 2
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.
Tema 1.7. Xumuueckue Ckopocmb xumuueckux peaxyuii. 1loHATHE O CKOPOCTM XUMHUYECKUX pEaKIM. 3aBUCHMOCTb
peakuu CKOPOCTH XMMHYECKHX PEaKUUi OT pa3IUYHbIX (aKTOPOB: MPUPOIbl PEArHPYIOIIUX BEIIECTB, UX
KOHLIEHTpALUU, TEMIIEPAaTypbl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaJIM3aTOPOB.
O0paTumMocTh XMMH4YeCKHX peakuuii. OOpatumble W HeoOpaTHMble peakuuh. XUMHUYECKOe
PaBHOBECHE U CIIOCOOBI €70 CMELEHUS.
CamocrosiTesibHas padora 3
9.CocrtaButh Tabumiy «Tunsl XumMudeckux peakiuii. CKOpOCTh XMMUYECKHUX PEAKITHI»
JlabopaTopHoe 3aHsiTHE 9
5. Peakuuu nonsoro ooMeHa
KonTpoJibHoe TecTupoBanue Ne2 2
Paznes 2. Oprannveckass XuMHA 54
Coaep:xanue yueOHOro MaTepuaJia
Ilpeomem opzanuueckoit xumuu. [IpupoaHble, UCKYCCTBEHHBIE U CHHTETHYECKHE OPraHUYECKHe
T BeniecTBa. CpaBHEHME OPraHMYECKUX BEIIECTB C HEOPraHWYeCKUMH. BaneHTHOCTh. XuMHUecKoe
ema 2.1. Ocnosrrre . | CTpOEHHE KaK MOPSI0K COETMHEHUSI aTOMOB B MOJIEKYJIbI 110 BAJIEHTHOCTH. 2
HOFUTHA OpratHiccron Teo, mpoen H K ounenuii A. M. Bym . OCHOBHBIE TOJIOKEHUSI TEOPUU
PUSA CIMPOCHUA OP2AHUYECKUX COCOUHEHUN ymepoea. OCHOBHBIE TIOJIOKE eop
XHMIH 1 TCOpHA XUMHUYecKoro crpoeHus. M3omepus u uzomepnl. Xumuueckue (GopMyiabl U MOJEIHM MOJEKYT B
CTpOCHHA OpPraHMYECKON XMMHHU.
OpraHMYECKHUX
J— CamocrosiTejibHas padoTa § 2
10.CocraButs Tabnuiy "Knaccudukayuy 1 HOM. OpraHu4ecKUX coeIMHeHUN"
JlabopaTopHoe 3aHsiTHE 2

6. CTpoeHHEe OpraHHMYECKUX BEIIEeCTB




Tema 2.2.
YrineBogopoibl U ux
MPUPOJIHBIE UCTOUHUKH

Conep:kanue y4eOHOT0 MaTepuaJia

Ankanpl. ANKaHbl: TOMOJIOTMYECKUH Dsil, M30MEpUs U HOMEHKJIATypa aJKaHOB. XHUMHUYECKUE
CBOWCTBAa aJKaHOB (METaHa, 3TaHA): TOPEHHUE, 3aMEIleHHEe, pa3I0oKEeHUe, JAEerHJIpPUPOBAHUE.
[TpyuMeHeHnE alnKaHOB Ha OCHOBE CBOMCTB.

Ankenwvt. DTUIIEH, €r0 NOJy4YeHUE (IETMAPUPOBAHMEM 3TAHA, JAEMNOJUMEpPHU3alMeld MOJUITUIICHA).
I'omonoruyeckuii pszt, “30Mepusi, HOMEHKIIATypa aJIKCHOB. XMMUYECKHE CBOKMCTBA ITUJICHA: TOPEHHUE,
KayecTBEHHbIE peakiuu (oOecuBeurBaHWe OpOMHOM BOJBI M pacTBOpa I[E€pMaHraHara KaJus),
rujpaTanus, nojuMepusanus. [[pumenenue 3TuieHa Ha OCHOBE CBOMCTB.

Huenvt u kayuyku. lloHATHE O JAMEHax Kak YIIEBOAOPOAAX € JBYMsl JBOWHBIMHM CBSI3SMH.
ComnpsbkeHHBIE IHEHBl. XHWMHYEeCKHe CBoiicTBa Oyramuena-1,3 u wu3ompeHa: oOecIBeUYMBaHHE
OpOMHOI BO/IBI M OJMMEpH3alMs B Kayuyyku. HaTypanbHblil 1 cHHTeTHUECKHE KaydyKu. Pe3uHa.
Ankunel. AuertuieH. XuMMUYECKHE CBOMCTBA alleTUIEHA: TOpEeHre, 00ecliBEUnBaHNEe OpOMHON BOJBbI,
IIPUCOEAVHEHUH XJIOpOBOJOpOJa M ruiparauus. [IpumeHeHue aneTwieHa Ha OCHOBE CBOMCTB.
MexxkinaccoBas U30MEpHUsI C aJIKaJUEHAMHU.

Apenwr. benson. XuMudeckue cBOMCTBa O€H30I1a: TOpEeHHe, peakuK 3aMelleHus (TrajJoreHupoBaHue,
HuTpoBaHue). [Ipumenenne 6eH301a Ha OCHOBE CBOMCTB.

CamocrosiTesibHas padora
11.Kparkuii koucnekt "lIpuponnpie uctouyHuku yriesogopoa. Hedgrs u e€ nepepadborka”

Tewma 2.3.
Kucnoponconepxaniue
OpraHUYECKHE
COCTMHCHUS

Coaep:xxanue yueOHOro MaTepuaJia

Cnupmui. llonyyenue sTaHoia OpOXKEHHEM TJIIOKO3bl M TUApaTanued 3TuieHa. ['mapokcuiabHas
rpynna kak ¢(yHkiuoHanbHas. IloHATHE O mNpenenbHBIX OJHOATOMHBIX CHHMPTAaX. XUMHUYECKHUE
CBOICTBa 3TaHOJa: B3aUMOJICHCTBUE C HAaTpuUeM, OOpa30BaHUE MPOCTHIX U CIOKHBIX 3(PHUPOB,
OKHUCJIEHHE B anbaerui. lIpuMeHenue sTtaHoia Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €rO MOCJIEICTBUS
JUIsL OpraHU3Ma YeJIOBeKa U MpeaynpeKIeHHeE.

['muuepuH Kak IpencTaBUTENIb MHOTOATOMHBIX cIUPTOB. KauecTBeHHasl peakliis Ha MHOTOATOMHBIE
cnupthl. [IpumMeHeHue riounepuHa.

@enon. dusnueckue U XUMHUUYECKUE CBOICTBa (eHona. B3aumHOe BIHMsHME aTOMOB B MOJIEKYJe
deHoma: B3aMMOJICUCTBUE C THAPOKCHUIOM HATPHUsS W a30THOM KuCioTou. [lpumenenue deHona Ha
OCHOBE CBOWCTB.

Anvoezuowl. [lonsitue 06 anpaerugax. Anbaeruanas rpynmna kak QyHkiuuoHanbHas. @opMaibaerua u
€ro CBOICTBAa: OKHCIIEHHE B COOTBETCTBYIOLIYHO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIUMN
cnupt. [lodydyeHue anpaeruoB OKUCIEHHEM COOTBETCTBYIOIIMX cnupToB. llpumenenue
dopmainbaeruia Ha OCHOBE €ro CBOWCTB.

Kapoonoevie kucnomwi. llonstue o kapOOHOBbIX kucioTtax. KapOokcunpHas rpynma  Kak




(GyHkUMOHaNbHAA. ['OMOJOrMYecKUil psJ NpeAeiabHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT.
[Tonydyenune KapOOHOBBIX KHCIOT OKHCICHHEM ajbJCTHI0B. XHMHUYECKHE CBOICTBAa YKCYCHOM
KHCJIOTBI: O0ILIME CBOWCTBA ¢ MMHEPAJIbHBIMU KHMCIOTAaMHM U peakuus srepuduxanuu. Ilpumenenue
YKCYCHOM KHCIIOTBI Ha OCHOBE CBOMCTB. BpIcIINe KUpHBIE KUCIOTHI HA IIPUMEpE NAaIbMUTUHOBON U
CTE€apHUHOBOM.

Cnoocuvte I¢pupot u scupwr. IlonyueHne crnoXHbIX PHUPOB peakuueil stepudukanuu. CroxHbIe
3¢upsl B npupoje, ux 3HadeHue. [IpumeHeHue ciioxHbIX 3(h)UpoB Ha OCHOBE cBOMCTB. JKHphl Kak
cioxkHble 3gupsl. Kinaccupukamus >xupoB. XUMHUUECKUE CBOMCTBA KHUPOB: THAPOIU3 U THAPUPOBAHUE
KUAKUX KUPOB. [ [puMeHeHune ;xupoB Ha OCHOBE CBOMCTB. MbLia.

Mesicknaccoean uzomepua. I'eHeTnyeckas CBs3b MKy KJIacCaMy OPraHUYECKUX COCIMHEHHM.
Yeneeoowt. YrneBonpl, ux kiaccuukauus: MoHocaxapuibl (TJIIOK03a, (pyKTo3a), aucaxapuibl
(caxapo3a) W mojucaxapuibl (Kpaxmal M IeJUIioio3a). [roKo3a — BEIIECTBO C JIBOMCTBEHHOM
bynkuueil — anpaeruocnupTr. XUMUYECKHE CBOMCTBA TIJIIOKO3bl: OKHCICHHME B IJIIOKOHOBYIO
KHCJIOTY, BOCCTAHOBJICHHE B COpOWT, crupToBoe OpokeHue. [lpuMeHeHHe TIIIOKO3bl HAa OCHOBE
CBOMCTB. 3Hay€HHE YIVIEBOJOB B JKMBOM IPUpPOAE M JKMU3HM 4enoBeka. llomarne o peakuumsax
NOJIMKOHACHCALMU U TUAPOJIN3a Ha IPUMEPE B3aUMONPEBPAIIECHUN: TTIF0K03a <> MOJUcaxapul.

CamocrosiTesibHas padora

12 Koncmnekr "l[Ipumenenue cnuptoB U (GeHOI0B"

13.Koncnekr "[IpumeHenue aabaeruoB u Kapo.Kuciot, 3pupos (>kupoB)"
14.T1o BapuanTam Hanucats "llenoyku npespamieHuin”

JlabopaTopHoe 3ansiTHE
7. CBolicTBa CIUPTOB, (PEHOJIOB, AJIbJIETHJIOB, KAPOOHOBBIX KHCIIOT, MblJIa

2.4. AzoTocoaeprkaiue
OpraHUYECKHE
coequHenus. [lonmumepsl.

Coaep:xanue yueOHOro MaTepuaJia

Amunbl. [lonstue o0 amuuax. AnudaTHyecKue aMUHBI, UX KIacCHPUKAIMS ¥ HOMEHKJIATypa.
AHUJMH Kak opraHuueckoe ocHoBaHue. [lonmydyeHue aHunuHa w3 HUTpoOeH3ona. [Ipumenenume
aHWJIMHA HA OCHOBE CBOWCTB.

AMHUHOKHCJIOTHI. AMUHOKUCIOTBI Kak amdoTepHble IU(DYHKIMOHAIBHBIE  OPraHUYECKUE
COCTMHEHUSI. XUMUYECKUE CBOWCTBA aMHHOKHCIIOT: B3aWMOJICHCTBHE C IIEIIOYaMH, KHUCIOTAMH H
Ipyr ¢ apyroMm (peakuusi TOTUKOHAeHcaruu). llemtunHas cBsi3p W monunentusl. [IpumeneHue
AMHHOKHCIIOT Ha OCHOBE CBOMCTB.

Benku. IlepBuynasi, BTOpuYHasi, TPETUYHAS CTPYKTYphl OENKOB. XWMHUYECKHUE CBOMCTBA OCJKOB:
ropeHue, AeHaTypals, THAPOJIH3, IBETHBIE peakinu. bruonorndeckue GyHKIMHU OEIKOB.

IMoaumepsl. benku u monrcaxapu bl Kak OMOMOTUMEPHI.

Ilnacrmacebl.  [lonydeHue noJMMepoB  peaknuer MNOJIUMMEpU3aldud W MOJUKOHACHCAILHUH.
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TepMorulacTu4HbIe U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niaacrmace.
Bojsiokna, ux kiaaccupukanusa. Ilomyuenue BosiokoH. OTaenbHBIE NMPEACTABUTENN XMMHUYECKUX
BOJIOKOH.

MesxkkJiaccoBasi uzomepus. [losropenue u 000011eHNE TPONWICHHOTO MaTepuaa

CamocrosiTesibHasi padoTa

15.1Ipe3eHTainOHHBINA IPOEKT «XUMHUS U KU3HDBY 6
JlaGopaTropHoe 3aHsiTHE 2
8. IlmacTMacchl ¥ BOJIOKHA
Jnddepennmanabublii 3auer 2
Bcero 117

Jljig XapaKTepUCTUKU YPOBHSI OCBOCHUSI yU€OHOTO MaTepHalia UCIOIb3YIOTCS CleAyole 0003HaYeHUS:

1. o3HakoMuTeNbHBIN (Y3HaBaHUE paHee U3yYEHHbIX 00BEKTOB, CBOIMCTB);

2. pENpONYKTHBHBIN (BBIMOIHEHHUE ACITEIBHOCTH IO 00pa3Ily, MHCTPYKIIMH WIIN IO PYKOBOJICTBOM)

3. MPOIYKTHBHBIN (INITAHUPOBAHKUE U CAMOCTOSITEIILHOE BBITIOJIHCHUE JACATEIBHOCTH, PELICHHE IPOOIEMHBIX 3a/1a4)




2.3. Coep:xaHue NpopuIbHOI coCTaBJIsIIOIIEH

Hns cmeumanmsHoctu  26.02.02  Cynmoctpoenne,  26.02.03. CynoBoxeHue,
26.02.06.9kcrutyaTaiiusi  CYZIOBOTO  AJIGKTPOOOOPYAOBaHHMS W CPEIACTB  aBTOMATHKH,
26.02.05.9kcruryaTanust CyIOBBIX SHEPTETHUYECKUX YCTAHOBOK MPOQMIBHON COCTABISIOMICH IS
JUCLUIUIMHBL XUMHUS SIBJISIOTCS CIEYIOIUE TUAAKTUYECKHE €AMHULBL:

Irpynmnoa— 3To Teopun (AaTOMHO-MOJIEKYJISIpHAsl TEOPUsI, TEOPUU CTPOEHUS aTOMa U
CTPOEHUS BEIIECTBA, YYEHUE O MEPUOAUYHOCTH, TEOPHs SJIEKTPOJUTUYECKON AMCCOLMAIMH,
COBpPEMEHHAsi TEOpUSl CTPOEHHUS OpPraHMYECKUX BellecTB). HekoTopble Kypchl coiepkaT
CBEICHUSI O 3aKOHOMEPHOCTAX BO3HMKHOBEHMsS W IPOTEKAHUS XHMHUYECKUX peaKIui
(371EMEHTBI XUMHUYECKON TEPMOJMHAMUKY U KUHETUKH).

It pynmnma— 3T0 3aKOHBI (3aKOH COXPAaHEHMs U IPEBPAILEHUS SHEPrHM, 3aKOH
IIOCTOSTHCTBA COCTaBa, 3aKOH ABOTa/ipo, 3aKOH COXPaHEHUsI MacChl BELLIECTB U JIp.).

IIrpynna—3To XUMUYECKHE MTOHATHS, KaX/10€ U3 KOTOPBIX MPEICTABISAET CIOKHYIO
cucreMy OoJiee MEJIKHX MOHATUH. TakuX CUCTEM MOHATHUN B IIKOJIBHOM Kypce XHUMHUHU YETHIpE:
BEIIECTBO, XHMMHYECKas peaklus, XUMHYECKUH HIEMEHT U OCHOBBl XMMHUYECKOI'O
pou3BoACTBal.

IVrpynnoa—»3To MeTobl XUMUYECKOM HayKH. 3aMeTbTe, UMEIOTCS B BUIY HE METOJIbI
oOydeHHsT XUMHUH, a METOJbl MCCIEAOBAaHUSA, WCIOJIb3yeMble B XUMHYECKOW Hayke,
CHOCOOCTBYIOUIME HAYYHBIM OTKPBITHSIM U CO3JaHUI0O XUMUYECKHX TEOPUH.

[Tockonpky XHMMHS — HayKa OKCIIEPUMEHTAIbHO-TEOPETUYECKAs,, OHA 3HAKOMHUT
yyaluxcst ¢ oOIIeHAayYHBIMU M CHEIU(PUUECKMMHU XUMHUYECKUMH METOJaMHU HCCIIeAOBaHMS.
VYuyamuecss yyarcsi BbIIBUTaTh TMIIOTE3bI, IPOBEPATh UX AKCHEPUMEHTAIbHO, JEJaTh BBIBOJBL,
TEOPETUYECKH 0OOCHOBBIBATh, YTOOBI UCIONIB30BaTh Ha MpakTuke. OHU NPHOOPETAOT YMEHHUS,
CBS3aHHbIE C TEXHUKOH XMMHUYECKOTO 3KCIEPHUMEHTa, paboToil C MOCynoil, peakTuBaMu M
UHCTPYMEHTAMH, OCBaHBAIOT XMMHUYECKYI0 CUMBOJIMKY M METOJbl MOJECIMPOBAHUS BELIECTB U
IIPOLIECCOB.

Vrpynna—3to ¢paktel. DakTel 00HAPYKUBAIOTCS MOCPEICTBOM IKCIIEPUMEHTA UIIH
HaAOJIIOJIEHUsI 3a HaTypalbHbIMU OOBEKTaMH, 4YacTO (PaKTHUECKUH MaTepuan MOJy4yarT C
MOMOIIBIO CHEHUATBHBIX MTPUOOPOB. PaKThl MOKHO y3HATh OT YUMUTEINS, IPOUUTATh B yUeOHUKE
WM B3STh U3 APYTUX UCTOUHUKOB.

VIrpynna— TBOpYECKOE HACIENNE BBIAIOINXCS Y4eHbIX. O4eHb BayKHO I10KAa3aTh,
YTO HayKa JeJaeTcs JIOJAbMM U BCE Hay4Hble JOCTHKEHUS SBIISIIOTCA PE3YyIbTaTOM
KPOIOTJIMBOIO TPYAA.

XYMHYECKHEe TEOpUH BO3HHUKAIM HE OJHOBpeMeHHO. [lo Mepe Toro, xak MHOSIBISUIUCH
(akThl, KOTOpHIE HEBO3MOXHO OBLIO OOBSICHUTH HA OCHOBE HM3BECTHOW TEOPHUH, CO3/1aBAaCh
HOBasi TEOpHsl, pacUIMpsomas U yrayOsstomas yxe uMmerouecs: NoHaTtus. VIMeHHO Takum
00pa30M MOCTPOEHBI MHOTHE KYPChl XUMHH.

3. YCJIOBUS PEAJIM3AIIMA YYEFHOM JUCITATITAHBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MAaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

Peanuzamust mporpaMMbl JAUCHUIUIMHBI TpeOyeT HaIWYUs y4eOHOTO KaOWMHETa XHWMHH,
71a00paToOpUn XUMHUH.

Ob6opynoBanue yueOHOro kaOMHeTa: IJIaKaThl, YJIEKTPOHHbBIE MPE3EeHTAllUU, BUPTYyaIbHAs
n1abopaTopus, MaTepHaibl 10 TEMaM B 3JIEKTPOHHOM BHJIE.

Ob6opynoBanue nabopaTopur U paboOyuX MecT JabOpaTOpPHM: TOKPBITHE AJIS CTOJIOB,
HaOOPHI 1Ta0OPAaTOPHOM MOCY/bI U XUMUUYECKUX PEAKTHBOB.

TexHuueckue cpecTBa 00y4eHus: KOMIIBIOTEP, IPOEKTOP, KOJIOHKH,

KJIaBHATypa, MbIIb, BHITSDKHON MIKad.



3.2. UudopmanuonHoe odecriedeHne 00yueHust

OcHOBHbBIEC HCTOYHHKH:
st cTyneHToB

1. Tabpuensa O.C., OctpoymoB W.I'. Xumus: y4eOHMK i1 CTYJACHTOB
npodeccCHoHaNbHBIX ~ 00pa30BaTENIbHBIX ~ OpPraHM3alMii, OCBauWBaloIUX npodeccuu U
crnenuansHocta CI1O. — M., 2017

2. I'abpuensa O.C., OctpoymoB W.I'. Xumms 11 mpodeccuidi M CrielUaIbHOCTEH
€CTECTBEHHO-HAYYHOTO  mpodwis:  y4eOHMK  JJIsg  CTYIEHTOB  Ipo(dhecCHOHAIBHBIX
00pa3oBaTeNbHBIX OpraHU3aliid, OCBauBarOIIMX Mpodeccuu u cneruaibHoctu CI10. — M., 2017

3. I'abpuensn O.C. u np. Xumus. Ilpaktukym: y4eO. mocobue [is CTYIEHTOB
npodecCHOHANBHBIX ~ 00pa30BaTENbHBIX ~ OpPraHM3allMii, OCBauWBaloIUX nOpodeccuu U
crnenuansHocta CIIO. —M., 2017

4, Tabpuensn O.C.u ap. Xumus: mocodue s moaroroBku kK EI'D: yueb. mocobue mis
CTYACHTOB MPO(ECCHOHATBFHBIX 00pa30BaTENbHBIX OPTaHU3allMid, OCBAUBAIOIINUX NMpodecchu u
cnenuanpHocTu CIIO. — M., 2017

5. l'abpuensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3aaun U ynpaxxHeHus: yuel. mocobue
JUTSL CTYAIGHTOB MIpo(eccrOHANBHBIX 00pa30BaTeNbHBIX OPTaHU3alNNA, OCBAaUBAIOUINX Mpodeccuu
u crenuansHoct CITIO. — M., 2017

6. Epoxun HO.M., Koanesa W.b. Xumus 111 mnpodeccuili U crenuanbHOCTEH
TEXHUYECKOTO W €CTECTBEHHO-HAy4HOTro  mpodwmied:  y4eOHHMK  JUIs  CTYIEHTOB
npodecCHOHANBHBIX ~ 00pa30BaTENbHBIX ~ OpPraHM3allMii, OCBauWBalOIUX HOpodeccuu U
crnenuansHocte CI10.— M., 2017

7. OBILLIAA U HEOPTAHUYECKAS XUMUA. BOITPOCHI U 3AJIAYU 2-e u3zn., uctp.
u jgon. YyeOHoe mocobue ansi akajaeMuueckoro OakanmaBpuata. Astopsl: CyBopoB A. B,
Hukonbckuit A. b. Hayunas mkona: Cankr-IleTtepOyprekuii rocyapcTBeHHbIN YHUBEpCUTET (T.
Cankr-Tlerep6ypr) Tox: 2018 / Tpud YMO BO — 309 ¢

8. XUMMUSI. Yuebnuk u npaktukym juist CITO Asropsl: Andgunorenosa 1. B., babkos A.
B., IlonkoB B. A. Hayunas mkomna: [IepBblii MOCKOBCKHMH TOCYIapCTBEHHBIH MEIULMHCKUN
yauBepcuter uMenu .M. Ceuenosa (r. Mocksa). 'ox: 2018 / I'pup YMO CIIO -299¢"

9. XUMUSA JJI9 HENPODUJIbHBIX HAIPABJIEHUM 2-¢ w3a. mcmp. W JOMmL
Y4eOHUK ¥ OpakTHKYyM JJs akaJeMudeckoro OakamaBpuaTta. ABTophl: AHQuUHOTeHOBa M. B.,
badkos A. B., IlomkoB B. A._Hayunas mkona: [IepBblii MOCKOBCKHN TOCYIapCTBEHHBIN
MeaunuHCKUi yHuBepcuteT uMeHu .M. Ceuenosa (r. Mocksa). I'on: 2018 / I'pud YMO BO -
299c

10. OPIAHUYECKASA XUMUHSA: BA3OBLBIE TIPUHIMUIIBI 2-e wu3n. YuyeGHoe
nocobue jug  CIIO. ABtop: MockBa B. B. Hayunas mxkona: Poccuiickuii  Xummko-
TexHoJornueckuii ynusepcuret umenu JI.1. MenneneeBa (r. Mocksa). I'oa: 2018 / I'pud YMO
CIo — 143c"

11. HEOPTAHUYECKAS XMMUA. BOITPOCHI U 3AJIAYU 2-e u3f., ucop. U JIOM.
Y4yeOnoe nocobue ans CIIO. Asrtopsl: lllepbakos B. B., ®upep A. A., bap6oruna H. H.
Hayunas  mxona: POCCMMCKMI  XMMHUKO-TEXHOJOTMYECKUM  yHHMBepcuter umeHu JIL.W.
MenneneeBa (r. Mockra). T'og: 2018 /I'pup YMO CIIO — 107¢" [Ipumeuanue: Kuura
JIOCTYITHA B AJIGKTPOHHOU OMOIMoTeuHOM cucteme biblio-online.ru

JlonmosiHuTEABHAS

1. O6 obpazoBanuu B Poccuiickoit @eneparun: denep. 3akoH ot 29.12. 2012 Ne 273-P3
(B pen. ®epepanbHbix 3akoHOB OT 07.05.2013 Ne 99-@3, or 07.06.2013 Ne 120-®3, or
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne
11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 Neo 148-@3, c u3zm., BHecenHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-03,
B pel. oT 03.07.2016, ¢ uzm. ot 19.12.2016.)



https://biblio-online.ru/book/18AAEB48-3187-4EF2-9580-5CE699666595/himiya?
https://biblio-online.ru/adv-search/get?scientific_school=0C127E5F-0ECD-42C6-99A1-3E028A98AE3E
https://biblio-online.ru/adv-search/get?scientific_school=0C127E5F-0ECD-42C6-99A1-3E028A98AE3E
https://biblio-online.ru/book/E07CD900-455B-4D7C-9BB7-F4BC941109CF/himiya-dlya-neprofilnyh-napravleniy?
https://biblio-online.ru/book/E07CD900-455B-4D7C-9BB7-F4BC941109CF/himiya-dlya-neprofilnyh-napravleniy?
https://biblio-online.ru/adv-search/get?scientific_school=0C127E5F-0ECD-42C6-99A1-3E028A98AE3E
https://biblio-online.ru/adv-search/get?scientific_school=0C127E5F-0ECD-42C6-99A1-3E028A98AE3E
https://biblio-online.ru/book/9E571A25-1C9A-4CF6-A8D8-92FF2788FF67/organicheskaya-himiya-bazovye-principy?
https://biblio-online.ru/book/9E571A25-1C9A-4CF6-A8D8-92FF2788FF67/organicheskaya-himiya-bazovye-principy?
https://biblio-online.ru/adv-search/get?scientific_school=BD1E0A30-722B-496F-AC6A-2295C79EC289
https://biblio-online.ru/adv-search/get?scientific_school=BD1E0A30-722B-496F-AC6A-2295C79EC289
https://biblio-online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683/neorganicheskaya-himiya-voprosy-i-zadachi?
https://biblio-online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683/neorganicheskaya-himiya-voprosy-i-zadachi?
https://biblio-online.ru/adv-search/get?scientific_school=BD1E0A30-722B-496F-AC6A-2295C79EC289
https://biblio-online.ru/adv-search/get?scientific_school=BD1E0A30-722B-496F-AC6A-2295C79EC289

2. Ilpuka3 MunucrepcrBa obpazoBanus u Hayku P® ot 31 mexabps 2015 r. N1578 "O
BHECCHHH W3MEHEHUH B (eJiepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT CPETHETO
obmiero o00pa3oBaHUs, YTBEPKICHHBIMIpPUKa30oM MUHHCTEPCTBA OOpa3oBaHUS W HAYKU
Poccuiickoit ®enepanynu ot 17 mas2012 r. N413

3. [IpumepHass ocHOBHasi 0OpazoBaTeNbHAS MPOTPaMMa CPEIHEro 00Iero odpazoBaHUs,
0/100peHHass pemeHneM QeaepaTbHOr0 Y4eOHO-METOANYECKOT0 OOBEIUHEHUS IO OO0IIeMy
obpa3zoBanuto (mpotokon oT 28 utonst 2016 r. Ne 2/16-3).

4. CnagkoB u ap. XuMmus s npodeccuid ¥ CHEHaTbHOCTEH TEXHUYECKOro Mpouils
(anexkTpoHHOE npuioxenue). — M.,2017

5. Tabpuensa O. C. u np. Xumusa s npodeccuii U CHenuaibHOCTEH TEXHUYECKOTO
npoduis (3JIEKTPOHHOE MPUIIOKEHHUE).

6. ®U3NKOH BupryanpHas madboparopus

NuTepHeT-pecypenbl

www.hemi.wallst.ru (OGpa3zoBarebHbIN CANT IS IIKOJIBHUKOB «XUMHUSI»).
www.alhimikov.net (O6pa3oBaTenbHbIi CAT AJISI IKOJIBHUKOB).
www.xumuk.ru/organika (O6pa3oBaTebHbIi CAWT IS MIKOJIEHUKOB).
VirtuLab (Buptyasnbhas nadboparopusi)

WWWw.chem.msu.su (DnekTpoHHast OHOIMOTEKA [0 XUMHH).

Www.enauki.ru (MHTepHeT-u3aaHue i yunteneil « ECTecTBEeHHbIC HAYKI).
www.lseptember.ru (meromndeckas razera «IlepBoe CEHTAOP»).
www.hvsh.ru (kypHan « XuMus B IIKOJIE»).

. WWW.hijJ.ru (KypHaI «XUMHUS U )KU3HBY).

10 www.chemistry-chemists.com (37eKTpoHHBIH KypHaT «XUMHUKA U XUMHS»).
11. www.himhelp.ru/ "Himhelp.ru" (xumundeckuii cepsep)

©CoNoR~WNE

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHSI YUEBHOI
JUCUMUIIAHBI

KoHTponp u olieHKa pe3ylnbTaTOB OCBOEHHUS Y4E€OHOW MUCHUIUIMHBI OCYIIECTBISETCS
MpernoiaBaTesieM B TPOIECCe MPOBEACHUS MPAKTUUYECKHX 3aHITHH, JabopaTOpHBIX padoT,
TECTHUPOBAHUS, & TAKXKE B PE3YyJIbTATE BBIMOIHEHUS O0yYaIOIIMMICS UHANBUAYAIbHBIX 3aJaHUIA,
MPOEKTOB, UCCIIEAOBAHUM.

Pe3ynbrarel 00y4ueHHS pacKpBIBAIOTCS uYepe3 YCBOEHHBIE 3HAHUA W TPUOOpETEHHBIC
YMEHMsI, HallpaBJIEHHbIE Ha TPUOOpETEHNE OOIINX KOMIIETEHIIUH.

Pe3yabTaTnl 00yueHus (npeaMeTHbIE) @®opMbI U METOIbI KOHTPOJISI U OLlEHKH
Ha YPOBHE Y4EOHBIX JACHCTBUN pe3yJibTaToB 00y4eHHsI
JIUYHOCMHbLE PE3Y/IbMAmbl: Tekymuit KOHTpOJIb B hopme:
—— YyBCTBO T'OPAOCTH M YBaXXEHUS K UCTOPUHU U | — OMPOCa;
JOCTHXXCHHUAM OTCUYCCTBCHHOM XUMHYECKOH | — OIIEHKA PE3yIbTaTOB pa6OTBI B I'pyIIax,
HAayKH; XUMHYECKM TIPaMOTHOE TIOBEICHHUE B napax;
po¢eCCUOHATBHON IEATETLHOCTH U B OBITY TIPH | — KOHTPOJIBHOTO TECTHPOBAHHS,

oOpalleHnn ¢ XHUMHYECKUMH BelIeCTBaMH,
MaTepuajgaMH U MpoLeccaMu;

—— TOTOBHOCTb K NMPOJIOJDKEHUI0 00pa3oBaHUs U
MOBBIIEHUST  KBaJU(pUKAMU B  U30paHHOI
npodeccuoHaTbHON JESATEIBHOCTH u
O0OBEKTMBHOE OCO3HAaHHE POJIM XUMHYECKUX
KOMIIETCHITUMN B 3TOM;

——  YMEHHME  HCIOJIB30BAaTh  JOCTHKCHMS

— MPAKTUYECKUX 3aHITUH;
—  DKCIIPECC-TECTUPOBAHUS,
—  CaMOCTOSITETbHBIX PadoT;

HToroBslii KOHTPOJIb —
au(pepeHInATbHBIN 3a4eT



http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.xumuk.ru/organika
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/
http://www.himhelp.ru/

COBPEMEHHOM XUMHYECKON HAaYKH u
XUMHAYECKHX TEXHOJIOTHMH /s  TOBBIICHUS
COOCTBEHHOTO HWHTEIUICKTYaJbHOTO PAa3BHTHUS B
BBIOpaHHOM MPO(ECCHOHATLHON IeATEILHOCTH;

Memanpeomentmvle pe3yibmamal:

I HCIIOJIB30BAHUC pa3JII/I‘-IHbIX BHUI0B
[TO3HABATEIBHON  JIEATEILHOCTH W OCHOBHBIX
UHTEJUIEKTYaJIbHBIX  Olepauuid  (IOCTaHOBKHU
3agaud, (pOpPMYIUPOBAHHS THIIOTE3, aHAINW3a U
CHUHTE3a, CpaBHEHUS, 000011IeHMS,
CHCTEMATH3ALINH, BEISIBJICHHSI [IPUYHHHO-
CIIEICTBEHHBIX  CBSI3€H, IIOMCKAa  aAHAJIOIOB,
(GOpMyIMpPOBAaHUSA BBIBOJOB) IS PEHICHHS
MOCTABJICHHOW 3aja4yM, MPUMEHEHUE OCHOBHBIX
METOMOB TO3HaHHUs (HAOJIOACHUS, HAYYHOTO
3KCHepI/IM€HTa) JUJIA I/I3y‘-IeHI/I$[ pa3HI/I‘IHI>IX
CTOPOH XHMHYECKHUX OOBEKTOB M IPOIECCOB, C
KOTOpBIMI/I BO3HHUKACT HGO6XO[[I/IMOCTB
CTAJIKUBATHCS B PO EeCCHOHAIBHOM cdepe;

—— HCIIOJIB30BAHUC pa3JII/I‘-IHBIX HUCTOYHUKOB IJIA
MOJIyYEHHUsST XUMUYECKOW HH(POPMAIMU, YMCHUE
OLICHUTh €€ JOCTOBEPHOCTH JIJIS JOCTHIKCHHS
XOpOIIUX PE3yJIbTATOB B MPOHECCHOHATBHON

cdepe;

npeomemmubie pe3yibmamaol:

— c(OpMHUPOBAHHOCTH MPEACTABICHUN O MECTE
XUMHH B COBPEMEHHON HAay4YHON KapTHHE MUDA;
MOHUMaHUE POJIM XUMUU B (DOPMHUPOBAHUU
Kpyro3opa " (QYHKIMOHAIbHOM TI'pPaMOTHOCTH
YeJIOBEKa JUUIS PEIICHUS IPAKTUYECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIOJIATalOIIUMHU
XUMHYECKUMHU TOHATUSMU, TEOPUSIMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMM; YBEPEHHOE I0JIb30BaHUE
XUMHUYECKON TEPMUHOJIOTHEN U CHMBOJINKOW;

—— BJIQJICHUE OCHOBHBIMH METOJAMHU HAy4HOIO

TMO3HAHMUSI, WCTIONB3YEMBIMH B XUMHU:
HaONO/IeHWEM,  OMHCAaHUEM,  H3MEpEHHUEM,
3KCIIEPUMEHTOM; YMEHHE o0pabaThIBaTh,

OOBSICHAITh PE3YyNbTAThl MPOBEJACHHBIX OMBITOB U
JieNlaTh BBIBOJIBI; TOTOBHOCTH M CIOCOOHOCTh
MPUMEHATh METOJbl TO3HAHMUS NPU PEHICHUH
MPaKTUYECKHX 3ajay;

—  chOpMHUPOBAHHOCTh  YMEHHS  JaBaTh
KOJMYECTBEHHbIE OLEHKM U  IPOU3BOJIUTH
pacueTel 1O XHUMHYECKUM (Qopmyram U
YpaBHEHUSIM;

— BIIaJICHUE npaBujaMu TEXHUKHU
0€30MacCHOCTH MPH UCHOJIB30BAHUN XUMUYECKUX
BELIECTB;

—— Cc(OPMUPOBAHHOCTh COOCTBEHHON MO3ULMHU
M0 OTHONICHUIO K XUMHYECKOW WH(pOpMAaInHy,
MIOJIy4a€MOU U3 Pa3HbIX HCTOYHHKOB.




Nzyuenue

00111e00pa3oBaTEHHOM

y4eOHON IMCUUIUIMHBI «XUMHS» 3aBepIIaeTCs

MOABEACHUEM

HUTOTOB B dbopme

Qg epeHIIMPOBaHHOTO 3a4eTa.




IJIAHUPOBAHUE YUYEBHBIX 3AHSATHUM C UCITIOJIb30BAHUEM AKTUBHBIX U

HMHTEPAKTUBHbBIX ®OPM U METOJIOB ObYYEHUA

Koua AKTHEHBIC 1 ¢popmupyembie
Ne -BO YHHUBepPCaJIbHbIE
Tema yueOHOro 3aHATHUSA HHTEpPaKTUBHbIE GOPMbI
n/n yaco yueOHble
U METOJbI 00y4YeHHUs N
B aeicTBUS
1. 5 WurepaktuBHbiii ypok ¢ | YV 1,2,9,11,13,
Baenenue. npumenenueMm KT 16,17,18.
PA3JIEJI 1: O0mas u 44
HEOPTaHWYECKast XUMHUS
2. TEMA 1.1: OcHOBHBIE HOHATHS U . YV 2,5,6,7,8,11,
4 Kelic-TexHomoruu
3aKOHBI 13,16,17.
3. TEMA 1.2: [lepuoauueckuit VY 1,2,578,
3akoH u [lepuoamueckas cuctema [TpoGiieMHas TeKIus
6 . 11,13,14,17,18.
XUMHUYECKUX 31eMeHTOB JI. 1. Mo3roBoii wrypm
MeHnzeneeBa ¥ CTPOCHHE aTOMa
4, TpeHuHTOBBIC
) (q’pB"aHTH?;THa‘;IS o | yyi12,6,7,8,9,10,
pratan 12,14,15,17.
HHTEpaKkTUBHBIN YPOK C
TEMA 1.3: Ctpoenue BeniecTa npumeHenuem UKT
5. TEMA 1.4: Bona. PacTBopbl. [Tpe3eHTanmm yva2,3,4,6,7,8,
10
DJIEKTPOJIUTUYECKAS TUCCOIUALINS MetoJ IpoeKkToB 12,14,17.
6. TEMA 1.5: Meramibl u 10 WHTepakTHBHBIN YPOK C VVI12,7,8,10,17.
HEMETaJLIbI npumeHenneM MKT
7. TEMA 1.6: Knaccudukarus 5 HHTepakTUBHBIN YPOK C VVI12,7,813,17.
HEOPraHUYECKUX npumeHenneM UKT
8. JlnnakTHuecKue urpsl
10 TpeHuHTOBBIE YV ]2,5,6,7,8,10,
(mabopatopHble U 14,15,16,17.
TEMA 1.7: XuMuueckue peakimu MIPAKTUYECKHE)
PA3JIEJI 2. Oprannyeckas xumus | 32
9. TEMA 2.1: OcHOBHBIC IIOHATHS VI TeDaK THBHEL VDOK
OpraHUYeCKON XUMHUH U TEOPUS P Yp yvili,25,6,7,8,
4 npumenenneM UKT
CTPOEHUS OPTAHHUYECKUX 9,13,14,17,18.
COCTMHECHUN AKBapHYM
10. WHTepakTUBHBIN YpOK C
TEMA 2.2: YrneBogopoasl U ux 8 npumenenueM UKT YV]]_:[42£,§-,78,10,
NIPUPOAHBIE UCTOYHUKH Huckyccus T
11. | TEMA 2.3: WHTEpaKTUBHBIN YpPOK C VYI12,45678,
Kucnoponoconepxarime 10 npumenenneMm UKT
o 10,14,15,17.
OpPraHUYECKUE COCTUHEHHS Ketic-TrexHOI0rHI
12. | TEMA 2.4: Azorocoaepxaiiue [Ipe3enranuu YvVi1,2,34,6,7,
OpTraHUYECKUE COCTMHEHUSI. 10 JnnakTuaeckue urpsl 9,10,12,14,15,16,
ITonmmepsl Mo3rosoii ITypM 17.




Buabl yueOHOIl 1eATeJIbHOCTH CTY/IEHTOB

Conep:xanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/IOB /IeAITEJIbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBIX e CTBHIl)

Basicuentiuue
Xumuueckue
nonamus

YMeHue [aBaThb OIpPENEICHME U ONEpUpOBaTh CIEAYIOIUMU XHMUYECKUMU
MOHATUSIMU: BEIIECTBO, XUMMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHBIE
aTOMHAasl U MOJIEKYJIIpHAasi Macchl, MOH, aJJIOTPOIINS, U30TOIbI, XUMUYECKAas CBS3b,
JIEKTPOOTPHULIATENIBHOCTh, BaJEHTHOCTh, CTENEHb OKHCICHMS, MOJIb, MOJISIpHas
Macca, MOJSIpHBIA 00BbeM ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISPHOTO U
HEMOJIEKYJISIDHOTO ~ CTPOEHHS,  pPacCTBOPBI,  JJEKTPOJUT U  HEDJIEKTPOJIUT,
NEKTPOJINTUYECKAST JUCCOLMALUS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHHUE U
BOCCTAQHOBJICHHE, TEIUIOBOH 3((eKT peakuuu, CKOPOCTh XUMMUYECKOW peakiuH,
KaTaJln3, XUMHUYECKOE PaBHOBECHE, YIIIEPOJHBIN CKeJeT, PyHKIMOHANbHAS TPYIIa,
U30Mepusi, FOMOJIOT s

Ocrnoenvie
3AKOHbl XUMUU

@opMyTupoOBaHHE 3aKOHOB COXPAHEHMS MAacChl BEIIECTB M IOCTOSHCTBA COCTaBa
BEIIECTB. YCTAHOBKA MPUYMHHO-CIEJACTBEHHON CBSI3M MEXKIY COJIEPKaHHEM STHX
3aKOHOB ¥ HAaNUCAHWEM XHUMHYECKHMX (OpPMYJI ¥ ypaBHEHHMHA. YCTaHOBKa
SBOJIIOIIMOHHOW CYIIHOCTH MEHJIEJIEEBCKOH M COBPEMEHHOW (POPMYITUPOBOK
nepuoanueckoro 3akona JI. M. MengeneeBa. O0bsicHeHne (PU3NUECKOTO CMBICIIA
CUMBOJIMKH TEPUOINYECKON TaOmuibl XuMuueckux snemeHToB J[. M. Menneneesa
(HOMepoB »3JIeMEHTa, Nepuoja, IPYIMIbl) U YCTAHOBKA NPUYMHHO-CIIEJCTBEHHOU
CBS3M MEXAY CTPOCHHMEM aTOMa W 3aKOHOMEPHOCTSMH W3MEHEHHS CBOMCTB
3JIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B IIEPHOJaX U TpyIIax.
XapakTeprucTUKa HIEMEHTOB MaJIbIX U OOJBIINX MEPUOIOB 1O UX

nosoxkeHunio B llepnonnueckon cucreme J1. . Menneneesa

OcHnoegnble
meopuu xumuu

YcTaHOBKa 3aBUCMMOCTH CBOWCTB XUMHMYECKMX BEIIECTB OT CTPOEHUS aTOMOB
00pa3yIomuX UX XUMUUYECKHUX JIEMEHTOB.

XapaKTEepUCTUKA BAXKHEUIIINX TUIIOB XUMUUYECKUX CBA3EH U OTHOCUTEIBLHOCTH 3TOU
tunojgoruu. OObsICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS
KPUCTAJUIMYECKUX peleToK. DOopMylIMpOBKa OCHOBHBIX IIOJIOKEHUW TEOPUHU
BJIEKTPOIUTHYECKON JUCCOLMALIMU U XapaKTEePUCTUKA B CBETE ITOM TEOPHUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHUM.

@OopMyJIUPOBKA  OCHOBHBIX  IOJIOKEHUWA TEOPHUM  XMMHYECKOTO  CTPOECHUSA
OpPraHMYECKUX COCIUHEHUNM M XApAKTEPUCTHKA B CBETE ITOM TEOPUU CBOWCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHECHHI

Basicuentuuue
eéewecmea u
Mamepuawl

XapakTepucTHUKa COCTaBa, CTPOEHUS, CBOWCTB, IONYyYeHHS M NPUMEHEHUs
BaxHeilmux merauioB (IA u II A rpynn, anromuHus, xene3a, a B €CTECTBEHHO-
Hay4YHOM Npodusie 1 HEKOTOPBIX d-3JIEMEHTOB) U UX COCIUHEHUH.

XapakTepuCTHKa COCTaBa, CTPOCHUS, CBOWCTB, IIONYYeHHS ¥ TPUMEHECHHUS
BaxHenmmx HemeramuioB (VIII A, VIIA, VIA rpymnm, a takxke azota u docdopa,
yriepoja u KpeMHHUS, BOJOPO/Ia) U UX COSTUHEHHA.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, OJTYUYEHUS U IPUMEHEHUS
BaKHEHMIIINX KJIACCOB yIJI€BOJOPO/IOB (aJIKaHOB, [IMKJIOATKAHOB, aJIKEHOB, aJIKUHOB,
apeHoOB) M UX HauboJiee 3HAaUMMBIX B HAPOJAHOXO035IICTBEHHOM IUIaHe
MpEeACTaBUTENEH.

AHanornyHas XxapakTepuCTHKa BXKHEHIINX MpeICTaBUTeNen

JIPYTUX KJIaCCOB OPTaHMYECKUX COCNWHEHHI: METaHOJIa M 3TaHOJ]a, CIOMXHBIX
3(pUPOB, )KUPOB, MBI, aJBJACTUAOB ((HOPMATBACTHIOB U AllETAIbAETH/IA), KETOHOB
(arreToHa), KapOOHOBBIX KHCIOT (YKCYCHOW KHCIOTHI, JUIsl €CTECTBEHHO-HAYYHOTO
npoduiIs NmpeacTaBUTENed IPYrUX KJIacCOB KHMCJIOT), MOHOCAXapuaOB (TIIOKO3bI),
UcaxapusioB (caxaposbl), MOJMCAXapUIoB (Kpaxmaya W IIEJUTIONIO3bl), aHWIMHA,
aAMHMHOKHUCIIOT, OEJIKOB, MCKYCCTBEHHBIX W CHHTETHUECKHUX BOJIOKOH, Kay4dyKOB,
I1acTMace




Xumuueckuii
A3ZBIK U
CUMBOIUKA

Hcnons3oBanne B yaeOHOM U MPOPECCHOHATHHOM IeATETLHOCTH

XUMHYECKUX TEPMUHOB i CHMBOJIHKH.

Ha3Banue w3yueHHBIX BEHIECTB [0 TPHBHAIBHONH WM  MEKIYHAPOIHOW
HOMEHKJIATYPE U OTPAKEHUE COCTaBa 3TUX COCTUHEHHUH C MOMOIIBI0 XUMHYECKHX
dhopmyi.

OTtpaxxeHNe XUMHUYECKUX MTPOIIECCOB ¢ TOMOIIBIO YPaBHEHUN XUMUYECKUX PEaKITUit

Xumuueckue
peaxyuu

OOBsicHEHHE CYIIHOCTH XUMHUYECKHX TNpoueccoB. Kiaccupukamus XUMHYECKHX
peakiuii 1Mo pa3jnYHbIM MPU3HAKAM: YHCIYy M COCTaBy MPOIYKTOB U PEArcHTOB,
TeruioBoMy 3(dexTy, HampaBieHHUIO, (a3e, HATMYUIO KaTaIU3aTopa, U3MEHCHHIO
CTEICHEH OKUCIICHHUS 3JIEMEHTOB, 00pa3yOIIMX BEIIECTBRA.

YcTaHOBKa TPHU3HAKOB OOIIETO W PA3IMYHOTO B THUIOJIOTUH PEAKIUN IS
HEOPraHWYeCKOW M OPraHMYCCKON XMMUH.
Krnaccuduuukanms BeIIECTB W MPOLECCOB C
BoccTraHoBJIeHHs. COCTaBJICHUE YPABHEHUH pEaKITHid
C MOMOIIBIO METO/1a 3JICKTPOHHOTO OasiaHca.
OObsICHEHHE 3aBUCHMMOCTH CKOPOCTH XHMHYECKOW pEaKIUU | IOJOXKCHHUS
XUMHYECKOTO PABHOBECHUS OT Pa3INYHBIX (DAKTOPOB

TOYKU 3pCHUSA OKHUCICHUA-

Xumuueckuii
IKCnepumenm

BeinonHenne XMMUYECKOTO HKCIEPUMEHTA B IOJIHOM COOTBETCTBUM C IPaBUIAMHU
Oe3zomacHocTu. Habmionenue, Gukcaiyst U OMHCAHUE PE3yJIbTATOB IPOBEICHHOTO
HKCIEpUMEHTA

Xumuueckasn
uHpopmayusn

[IpoBenenne  caMOCTOSITEIBHOTO — IMOMCKAa  XUMHYECKOW  HMHQOpMamum ¢
UCIOJb30BAHUEM  PA3IMYHBIX MCTOYHMKOB (HAYYHO-TIOMYJISAPHBIX  M3/aHUl,
KOMIIBIOTEpHBIX ~ 0a3  JaHHbBIX, pecypcoB  MurepHera). Mcnonbp3oBaHue
KOMIIBIOTEPHBIX ~ TEXHOJOTMH Juisi 00pa®OTKM W  mepefayd  XUMHYECKOH

nHGOpPMAINY U €€ TPEACTABICHHUS B pa3IMIHBIX (hopMax

Pacuemot no
XUMUYECKUM
dopmynam u
YPAaGHeHUAM

VYcTaHOBKa 3aBUCUMOCTH MEKJY KadeCTBEHHOM M KOJIMYECTBEHHOW CTOPOHaMU
XUMHUYECKUX OOBEKTOB M IpoleccoB. PemieHne pacdeTHhIX 3a7ay MO0 XUMUYECKUM
¢dbopmynaM U ypaBHEHUSIM

Ilpogpunvnoe u

npogheccuonan
bHO 3HAUUMOE
cooepicanue

OObscHeHrEe XUMUYECKUX SIBICHUH, MPOUCXOIAIINX B IPUPOJIE,

ObITYy 1 Ha TIpon3BojicTBe. OnpesesieHne BO3MOKHOCTEH MPOTEKAHUSI XUMHUYECKUX
MIPEeBpAICHUI B PA3JTUYHBIX YCIOBHSIX.

Cobnroienne MpaBWJI DKOJIOTHUECKH TPAMOTHOTO TIOBEICHUS B OKpYXKaromen
cpene. OlleHKa BIUSHUS XHMHUYECKOTO 3arpsi3HEHUs OKpYKaoIled cpeasl Ha
OpraHW3M 4YeJiOBeKa U Jpyrue IKuBbie OpraHm3mbl. CoOMIOJeHHE TPaBHII
0e30MacHOro 00paIleHs C TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMH, 1a00PaTOPHBIM
000pyI0BaHUEM.

[ToarotoBka pacTBOPOB 33/1aHHOM KOHIIGHTPAIIMU B OBITY U Ha MPOU3BOJICTBE.
Kputnueckas oneHka J0CTOBEPHOCTH XMMHYECKON MH(pOpMaIu,

MOCTYTAOIIEeH U3 pa3HBIX HCTOYHUKOB




