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Pabouas mporpamma yueOnoro aucummianasl OJ[.12 Xumus paspabotana c
y4eTOM TIPUMEpPHON paboueld mporpaMmbl OOIIE00pPa30BATEILHON TUCITUTIIINHBI
«[IpumepHas pabouas nmporpaMma 0011€00Pa30BATENFHON AUCHUTUTMHBI XUMUS» IS
npodeccuoHanbHbIX 00pa30BaTeIbLHBIX OpraHu3anuii (0a30BbId YpOBEHb, 00beM — 72
yaca), yTBepkACHHON Ha 3acegaHuu CoBeTa MO OIICHKE COJEp)KaHUsS U KauecTBa
OpUMEpPHBIX  pabouMx  MmporpaMM  OOIIE0Opa3oBaTENbHOIO U COLHUAIBHO-
TYMaHUTAPHOTO IMKJIOB CpPEIHEro MpodecCHOoHaNbHOTO 00pa3oBaHus (MPOTOKOII
Ne 14, or 30 wHosOps 2022r1.), Ha ocHOBe TpeboBaHuil (denepanibHOTo
roCyapCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa CpeaHEero ooIiero oOpa3oBaHUf,
YTBEPXKIAEHHOTO TpUKa3zoM MUHHUCTEpCTBA oO0pa3oBaHUsT M Hayku Poccuiickoit
dbenepanun (Munoopuayku Poccun) ot 17 mas 2012 r. Ne 413 (c u3MeHEeHUAMH B
JNEUCTBYIOLIEH penakiuu), QeaepasbHOro TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpeTHETo MpodeccuoHaIbHOTO 00pazoBanus Nmo cnenuaabuoctu 09.02.07
HNudopmanuonHbie cucTeMbl M NPOrpaMMHPOBaHHeE, YTBEP)KICHHOTO MPUKA30M
MunucrepctBa oOpa3oBaHuss U Hayku P® ot 9 gekabps 2016 r. N 1547(c
W3MEHECHUSIMU M JIOTIOJIHEHUSIMHU), TOJOXKEHUN (eaepanbHOl 00pa3oBaTeIbHON
IIPOrpamMMbl CpeIHEr0 00IIero 00pa30BaHUs U C YYETOM MOJy4aeMOl CHEeUaIbHOCTU
cpeanero npodeccruonanibHoro oopazoanusa 09.02.07 MudbopMaliioHHbIE CUCTEMBI U
nporpaMMHUpoBaHue, ykpynHeHHas rpynna cnenuansioctu 09.00.00.Muadopmartuka u
BBIYHMCIIUTENIbHAS TEXHUKA.
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Ha 3acenanuu kadenpol
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JTUACITUTIINH
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oT «15» mas 2023 r.
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CoracoBaHo:
Metoauct
O.C. CuzuniioBa

PekoMeH/10BaHa HAy4YHO - METOAMYECKUM COBETOM, mpoTokosn Ne 7 or
25.05.2023r.
DKCHEPTHBIM ~ COBETOM  TOCYJApPCTBEHHOTO  OIOXKETHOTO  MPOQECCHOHATBHOTO
00pazoBaTeILHOTO YUYPEKIACHUS «CTaBpOnoiabCKU PETHOHAJIbHBIN
MHOTOIMPO(PUIbHBIA KOJIEK», 3aKiIt0ueHre JkcrnepTHoro copera Ne 14 ot «24» mas
2023 r.
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1. OBILIASA XAPAKTEPUCTHUKA PABOYEN MMPOT'PAMMBbI
OBIIEOBPA3OBATEJBHOM JUCIUATLINHBI

1.1. MecTro OMCHMUIUVIMHBI B CTPYKType 00pa30BaTeibHON MPOrpamMmMbl

CIHO:
O6mieobpazoBatenpHas guctuiuiiaa OJl. 12 Xumus sSBasercs 00s3aTeNbHOM
4acThlo / 4acThio, (opMuUpyeMol ydacTHHMKaMU OOpa30BaTENIbHBIX OTHOIICHUN™,
obmreoOpa3zoBaTensHOTO KA oOpazoBarensHOM mporpammbl CI1O (manee — ITTICC3)
B cootBeTcTBUM ¢ PI'OC no cnenuansHoct 09.02.07 UHpopManmoHHbIE CHCTEMBbI
U POrpaMMHUPOBaHUE.

VYuebnaa nucuumuinHa OJ1.12 Xumus gBisieTCS 4acThbiO MPEAMETHOM 00JiacTH
«ecTecTBEHHO — HayuHble npeaMersl» @DPI'OC cpegnero obumiero oOpa3zoBaHus,
u3ydaercs oOydaromumucs B npeaenax ocBoenus [IIICC3 Ha 6a3e 0CHOBHOTO 001IEro
oOpa3oBaHUsI Cy4eToM popUITHbHON HAIIPABJICHHOCTH MOJTy9aeMOT0
npogeccuoHanpHOro 00pa3zoBaHus Mo ykasaHHou crnenuansHocTd CIIO Ha 6azoBoM
YpOBHE.

Pabouass mnporpamma paszpaboraHa B coorBercTBUM c  KoHuemnuuei
npenoAaBaHusl 00LIE00Pa30BATENbHBIX JUCHMIUIMH C YYETOM MpOo(ecCHOHANbHOM
HAIpaBJIEHHOCTH  MPOrpaMM  CpPeAHEro  MNpPOQECCHOHAIBHOIO  00pa3oBaHus,
peanu3yeMblx Ha 0a3e OCHOBHOTO o0miero oOpa3oBaHusl (pacHopsiKeHHE
MununcrepcrBa npocsenienus Poccurickoit @enepamuu ot 30.04.2021 Ne P-98).

1.2. lean u miaHupyembie pe3yJibTaThl 0CBOCHUS] JUCIUIIIMH

1.2.1. Leab 00meodpazoBaTeIbHOM IHCHUTIHHBI

OcHoBHO#l 1enbto uzydeHuss OJ[.12 Xumwus sBuasercs QopMHUpPOBaHUE Y
0Oy4aronierocst NpeICTaBICHUs 0 XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAyYHOU
KApTUHBI MUpPA KaK OCHOBBI MPUHATUS PEIICHUN B )KM3HEHHBIX U MPOU3BOJACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOT'O NTOBEACHUS B IPUPOAHON CpeLE.

1.2.2. Ilnanupyembie pe3yabTarhbl O0CBOCHUSA 001meo0pa3oBaTebHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHue  oOImIe0Opa3oBaTelbHAS  JUCUUILIMHA  UMEET  TIpH
dbopmupoBanuu 06mux (OK) u npodeccuonansubix (I1K) koMmereHuii.

[Ipunmun  npodeccHOHAIbHOM  HAMpaBIEHHOCTH  00I1€00pa30BaTENbHON
JTUCITUTUIMHBI PEaTU3yeTCsl 4Yepe3 KOPPENSIHUI0 TMPEAMETHBIX, METalpPEAMETHBIX U
JUYHOCTHBIX  oOpasoBaTenbHbIX pe3ynbratoB PI'OC COO ¢  ofmumu U
npodeccuonanbabiMu  koMrieTeHImsIMH CIIO w BBeneHHS TeM MPOQPECCHOHAIBHO
OpPHUEHTHUPOBAHHOTO COJICPKAHMSI.

OcBoenue coneprxanus o01eoopazoBarenbHoi quctuuinHbel OJ1.12 Xumus
o0ecrieynBaeT JOCTIKECHUE 00YJaIONUMUCS CACAYIOIMNUX PE3YJIBTaTOB:



1.2.2. Ilnanupyembie pe3yJabTAThbl OCBOCHHA 001Ie00pa3oBaTeIbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO
Kon n Ilnanupyemble pe3ybTaThl OCBOECHUS JUCIIHTNIIMHBI
HaMMEeHOBaHHUe
(l)OpMprEMbIUX OO61ue JAucnuniamHapHbie
KOMIIeTeHIHii

OK 01. Beibupats
CIocoObI
penieHus 3a1a4
podeCCHOHAIIbH
Ol AeATENbHOCTH
MPUMEHUTEIHHO K
Pa3ITUYIHBIM
KOHTEKCTaM

B yactu TPYAOBOI'O BOCIIUTAHUS:

- TOTOBHOCTh K TPYAy, OCO3HAHHE I[[CHHOCTH
MacTepCTBa, TPYI0II00UE;
- TOTOBHOCTh K  aKTUBHOH  JIEATEIBHOCTH

TEXHOJIOTUYECKOW W COLHMAJIBHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh,  IUIAHUPOBAaTbH U
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;

- MHTEpPEC K pa3IMYHbIM chepam mpodecCHoHATbHON

NeSITENIbHOCTH,
Osnanenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU
NMO3HABATEJbHbIMHU JAeliCTBUSIMM:

a) 0a30Bble JOTHYeCKHE AeiCTBHS:

- CaMOCTOSITEIIBHO dbopMynupoBaTh 51
aKTyalu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBAaTb CYUIECTBEHHBIM IIPU3HAK WIH
OCHOBaHHUSl JJIi CpPaBHEHMs, KIacCU(PUKALUU U
0000IIECHHS;

- ompeAensATh LEIU  JESATeNbHOCTH,  3aJaBaTb

MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS;
- BBIIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B
paccMaTpUBAEMBIX SIBJIEHUSX;
- BHOCHUTH KOPPEKTHBBI B NESITEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LIENSAM, OLICHUBATH PUCKHU
MMOCJIE/ICTBUU NCATCIBHOCTH;

- BIAAETh CUCTEMONW XHMMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAralONIMe  MOHATHS  (XMMUYECKUH  DJIEMEHT,  aToM,
AJIEKTPOHHAs 000JI0UKa aTOMa, S-, P-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB,
UOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJIEHUS, XMMMYECKas CBsI3b, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
0o0beM, YIJIEpOIHBIA cKelleT, (yHKIMOHAbHAs TIpyIIa, pagukal,
M30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHUCJIOPOA- U a30TCOJIEprKalllue COEAMHEHHs, OMOJIOrMYeCKH AaKTHBHBIE
BellecTBa (yrieBo/bl, )KUPBL, OEIKK), MOHOMEP, MTOJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS, KPUCTANINYECKas pelIeTKa,
TUIBl XMMHUYECKUX peakUui (OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE, IK30-
U DHAOTEPMHMUYECKHE, peakluM HMOHHOro oOMeHa), pacTBOp,
ANEKTPOJIUTBI, HEIIEKTPOJIUTHI, dSJIEKTPOIUTUYECKAs JHUCCOIMAlMS,
OKHUCJINTEIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHYECKOH pEaKIWH,
XUMHYECKOE pPAaBHOBECHUE), TEOPUU M 3aKOHBI (TEOPUSI XUMHYECKOIO
CTpoeHMs opraHudeckux Bemects A.M. bByrnepoBa, Teopus
BJIEKTPOJIUTUYECKON  JUccouuanuu, nepuoandeckuit 3axon .M.
MeHnnieneeBa, 3aKOH  COXpaHEHMs  MaccChl),  3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, (DAKTOJIOTMUECKHUE CBEJICHUS O CBOICTBAX,
coCTaBe, MOJYyYeHMH U O€30MacCHOM HCHOJIb30BAHUU Ba)KHEHIINX
HEOPraHUYECKUX M OPraHMYeCKHX BEIIECTB B OBITY U MPaKTHYECKOU
JESTEIbHOCTH YEJIOBEKA;

- YMETb BBISABJIATH XapaKTepHbIE MPU3HAKU U B3aUMOCBSI3b M3YUYEHHBIX
MOHATUM, TPUMEHATH COOTBETCTBYIOLIME MOHATHS IPU ONHCAHHUH
CTPOEHHSI U CBOICTB HEOPraHMYECKHX M OPraHMYeCKHX BEIIECTB U HX




- pa3BUBAaTh KPEaTUBHOE MBIIUJICHUE NPHU PELICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIEN0BATENbCKUE e CTBUS:

- BJIaJICTh HaBBIKAMHU Yy4e€OHO-HCCIICIOBATEIBCKON U
MPOCKTHOM JIE€ATEITbHOCTH, HAaBBIKAMHU pa3pelieHus
npo0em;

- BBUIBIISAITH IPUYMHHO-CJIC/ICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3ajavy, BBIJIBUTaTh THIOTE3Yy €€
pelieHusi, HaXOJAUTh APTyYMEHTHI IS JOKa3aTelbCTBA
CBOMX  YTBEpXKICHHMI, 3ajaBaThb MapaMmeTpbl H
KPUTEPUU PEIICHHUS;

- aHaJM3UPOBATH MOJIYYCHHBIE B XO/I€ PEIICHUs 3a]a41
pe3yIbTaThI, KPUTUYECKU OIICHUBATh ux
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- YMeThb TEpPEeHOCHTh 3HAHMS B IMO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,
- yMeTh UHTETPUPOBaTh 3HAHUA U3
MPeAMETHBIX 00JIacTeH;

- BBIIBUTaTh HOBBIE MJIEU, MpEiaratb OpUrHHAIbHbBIC
MOAXObI U PEIICHHUS;

- CIOCOOHOCTH MX MCITOJIB30BAaHUS B MIO3HABATEILHOM
U COLIMAIbHOW IPAKTHUKE

pa3HbIX

MpEBpaIICHUI; BBISABIATH B3aUMOCBSI3b XMMHMUYECKMX 3HAHUM C
MOHATHSIMH U TPEJICTABICHUSAMHU JPYTUX  €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMeTb MHCIIOJb30BaTh HAWMEHOBAaHUS XHMHUYECKUX COEIMHEHHH
MEXKIYHAPOAHOIO CO03a TEOPETHYECKOM M MPUKIAJHOM XUMUUA U
TPUBHAJIbHbIE HA3BaHUS BAXKHEWIIMX BEIIECTB (ITUJIEH, AalleTUJIEH,
ruieput, henon, popManbaerus, yKCycHast KUCIIOTa, TIIMIUH, YTapHBIH
ras3, yrieKMcibli ra3, aMMHUak, raiieHas U3BeCTb, HErallleHas H3BECTb,
MUTHEBAs COJa U JIPYTHX), COCTaBIATH (POPMYJIBI HEOPTaHWYECKHX H
OpPraHUYECKUX BELIECTB, YPABHEHUS XUMHUECKUX PEaKLUi, OOBACHATH
UX CMBICIT; TIOATBEPKIaTh XapaKTEPHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIUMM  SKCIEPUMEHTAMH U  3alUCAMU  ypaBHEHMH
XUMHYECKUX PEAKIIU;

- YMETb YCTAHaBIMBAaTh NPUHAJIEKHOCTb U3YYEHHBIX HEOPraHMYECKUX
U OpraHMYeCKHX BEIECTB K OIpeAENeHHbIM KjlaccaM U TpyIaMm
COEJMHEHUI, XapakTepu3oBaTb MX COCTaB M Ba)KHEHIIMEe CBOMICTBA;
ONpeAeNsaATh BUIbl XUMHYECKMX CBs3€M (KOBaJE€HTHas, WOHHas,
MeTaJUIMYecKas, BOJOPOJHAs), THUIBl KPUCTAUIMYECKHX PEIIETOK
BEIIECTB; KIACCU(PUIMPOBATH XUMUUYECKHE PEAKLINN;

- chopMupoBaTh MNpPEACTABIEHUS: O XHUMHMUYECKOH COCTaBIISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUM
npuUpoasl, B (POPMUPOBAHMM MBIIUICHUS W KYJIbTYphl JMYHOCTH, €€
(YHKIIMOHATBHOW  TPAaMOTHOCTH, HEOOXOAMMON  JUIsl  peleHus
MPAKTUYECKUX 337a4 M SKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLICHHS K
CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

- YMETh IPOBOJUTH PACUEThl 10 XMMUYECKUM (OpPMYJIaM U YpaBHEHUIM
XUMHUYECKUX pPEaKIUil C HCIONb30BaHUEM (U3NYECKUX BEJIWYHH,
XapaKTEepU3yIOIIUX BEUIECTBA C KOJUYECTBEHHOH CTOPOHBI: MAacCCHhl,
o0bemMa (HOpMalibHbIE YCJOBHS) Ta30B, KOJUYECTBAa BEIECTBA;
UCIOJIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS VIS IPUHSTUS pEIICHUH
B KOHKPETHBIX XKH3HCHHBIX CHTYaIlUsX, CBI3aHHBIX C BEIIECTBAMHU M WX
IPUMEHEHHEM;




OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOKUCKA,
aHajau3a u
UHTEPIIpETaluU
UHPOpPMALIUU U
UH(}OPMaLIOHHBI
€ TEeXHOJIOTUH JJIst
BBITIOJTHEHUS
3a/1a4
npodeCCHOHAIIbH
Ol AeATENbHOCTH

B 00/1acTHIIEHHOCTH HAYYHOT'O TIO3HAHUS:

- c(hOpMHPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW NPAKTUKHU, OCHOBAHHOTO Ha
IUalioTe KYJIbTYp, CHOCOOCTBYIONIETO OCO3HAHUIO
CBOET'0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpPLICHCTBOBAHME S3bIKOBOM M YHUTATEIbCKON
KyJbTYpbl KaK CpEICTBa B3aUMOJICHCTBUS MEXIY
JIFOABMHU U IO3HAHUS MUPA;

- OCO3HAaHHWE IEHHOCTH Hay4yHOM JesTeIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh IIPOEKTHYIO u
HCCIIEI0BATENbCKYIO AEATENbHOCTh UHIUBUIYAJIbHO U
B IpYIIIIE;

Osaanenue YHHBEPCAJIbLHBIMH Y4eOHbIMH

NMO3HABATEJILHBIMH JAeHCTBUSIMM:

B) pabota ¢ ungopmanmei:

- BIQJIETh HAaBBIKAMH MOJy4YeHHS WHQPOpMAIHUU U3
UCTOYHUKOB  Pa3HbIX  THUIOB,  CaMOCTOSITENIHEHO
OCYIIECTBJISTh TIOUCK, aHAJIM3, CHCTEeMAaTH3allUui0 |
UHTEpIpeTanuio UHGOPMAIUU PA3IUYHBIX BUIOB H
dhopm mpecTaBieHus;

- cO37aBaTh TEKCTHI B PA3IMYHBIX opMaTax C yueTOM
Ha3HayeHUs: WHQPOpMAlMU U ILEJIEeBOM ayJIuTOpUH,
BbIOMpasi oONTUMaJIbHYI0O (OpMYy TMpENCTaBICHUS W

BU3YyaJu3aluy;
- OLICHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nHpopManuu, €€ COOTBETCTBHME IMPAaBOBHIM U

MOPaJIbHO-ITUYECKUM HOpMaM;
- UCIIONB30BaTh CpelacTBa HWH(GOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUM B  pEILIECHUHU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX "
OpraHMU3aIMOHHBIX 33/1a4 C COOII0IEHUEM TPpeOOBaHMIA
OPTOHOMUKH, TEXHUKH OE€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, IPaBOBbIX M ITHUYECKUX HOPM,

- yMeTh IUIAaHUPOBATb U BBINOJHATH IUIAHUPOBATb W  BBINOJIHSATH
XUMHUYECKUH 3KCIIEPUMEHT (IIPEeBpallieHHs] OPraHMYECKUX BELIECTB MPU
HarpeBaHuHU, IIOJyYEHUE HTWIEHA U U3YYEHUE €ro CBOICTB,
KayeCTBEHHbIC PEAKLUU Ha AJIbJETUAbI, KpaxMal, YKCYCHYIO KHUCIOTY;
JeHatypanus O€JIKOB MpH HAarpeBaHWM, IBETHHIE PEAKIHU OEJKOB;
IIPOBOJIUTh PEAKIIMM HOHHOIO OOMEHa, ONpeAessaTh Cpely BOJHBIX
pacTBOpOB, KAUYECTBEHHBIC PEAaKLUU Ha Cynb(dar-, KapOOHAT- U XJIOPU-
aHMOHBI, HA KATHOH aMMOHHUS; PELIaTh HKCIEPUMEHTANIbHbIE 3a/laud 110
temam "Metamnel" u "Hemeramnel") B COOTBETCTBHMM C IpaBUIaMH

TEXHUKH O€30MacHOCTH TMpU  OOpalleHHMH C  BelIeCTBaMU U
1a00paTOPHBIM 000pyZI0BaHUEM; MPEACTABIATh pe3yNbTaThI
XUMHYECKOTO  JKCIepuMeHTa B QopMe  3amucu  ypaBHEHHA

COOTBETCTBYIOIINX PEAKIHiA U (HOPMYIHPOBATH BBHIBOJIBI HA OCHOBE 3TUX
pe3yibTaTOB;

- YMEThb aHAJIM3UpPOBaThb XUMHUYECKYI0 MH(OPMALINIO, MOIYy4aeMyl M3
Pa3HbIX MCTOYHUKOB (CPEIICTB MacCOBOM HMH(oOpMaIHH, ceTb MHTepHeT

H IpyTHe);

- BJaJeTb OCHOBHBIMH METOJaMHM HAy4YHOI'O II03HAHMs BEIIECTB HU
XUMHYECKUX SIBJICHUN (HaONIOfieHHe, W3MEpEeHHe, OSKCIIEPUMEHT,
MO/IEIUPOBAHUE);

- YMETh MPOBOJUTH PacueThl IO XUMUYECKUM (hOpMyJIaM U ypaBHEHUSIM
XUMHUYECKHX pEaKUUi ¢ HUCHOJb30BAHUEM (PU3UYECKUX BEIUYUH,
XapaKTEepU3YIOLIUX BEUIECTBA C KOJWYECTBEHHOM CTOPOHBI: MAaccChl,
o0beMa (HOpPMaJbHbIE YCJIOBHUS) Ta30B, KOJMYECTBA BELIECTBA;
HCIIOJIb30BAaTh CUCTEMHBIE XUMUYECKHUE 3HAHMS JUISl IPUHATHS PELICHUN
B KOHKPETHBIX JKM3HEHHBIX CUTyalUsX, CBA3AHHBIX C BEILECTBAMU U UX
IIPUMEHEHHEM;




HOpM MH(OPMAIIMOHHON OE30MaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
uHpopmanuu, HHOOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH;

OK 04.

D¢ dekTuBHO
B3aMMO/ICHICTBOBA
Thb U paboOTaTh B
KOJUICKTHUBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U
CaMOOIPEIEIICHHUIO;

-OBJIaJICHUE HAaBBIKAMU Y4€OHO-UCCIIEN0BATEIbCKOM,
IIPOEKTHOHN U COLIMAJIBHOM 1EATENBHOCTH;

Osaanenue YHHBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMH /1CHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCTD!

- TOHHMMaTb W  UCIOJb30BaTh  IIPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHON paboTHI;

- TpUHUMATh LEJIH COBMECTHOW JIE€ATENBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH ACUCTBUA IO €€
JOCTUKEHUIO: COCTaBIIATh IU1aH NEHCTBUH,
pacupenenarb pojid C Y4eTOM MHEHUM Y4YaCTHHKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM palboTHI;

- KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX

pealbHOTO, BUPTYAIbHOTO ¥ KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;
- OCYLIECTBJISITh  IO3UTUBHOE  CTPATETHMUYECKOE

MOBEJIEHNE B PA3JIMYHBIX CUTYaIUsX, TMPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBjajeHHe YHHUBEPCAIbHBIMH PeryJsiTUBHbIMH
JeficTBUSIMU:

I') NPUHATHE ce0sl U APYTUX JIIO/ei:

- NpUHUMATh MOTUBBI M apryMEeHThl APYTUX JIOJEH
MIPU aHAJTM3E PE3YJIbTATOB JEATEILHOCTH;

- MIpU3HABaTh CBOE MPABO W MPABO JPYTUX JIIOJAEH Ha
OIMOKU;

- pa3BHUBaTh CIIOCOOHOCTh MMOHMUMATh MUP C MO3UIUU
JPYTOTO YeTIOBEKa;

- yMETh IUJIAHUPOBaTh W BBINOJHATH XUMUYECKUM HKCIIEPUMEHT
(mpeBpallleHdsT OpraHUYECKUX BEIIECTB INPU HArpeBaHUHU, TMOJyYEHUE
STUJEHA W WU3YyYEHUE €ro CBOMCTB, KAauye€CTBEHHBIE pPEAKIUU Ha
aNbJACTU/IBI, KpaxMall, YKCYCHYIO KHCJIOTY; JeHaTypauus OEIKOB IpHu
HarpeBaHUM, I[BETHBIC PEAKIIMU OEJIKOB; MPOBOIUTH PEAKIIMU MOHHOTO
oOMeHa, ONpeeNsATh Cpeay BOJAHBIX PaCTBOPOB, KAUECTBEHHBIC PEaKIIUU
Ha cynbdar-, KapOoHAT- W XJIOPHUI-aHUOHBI, Ha KAaTHOH aMMOHHS,
pelmarbh JSKCIEepUMEHTalbHbIE 3aJauyd 1o TemMaM "Mertamisl" U
"Hemerannel") B COOTBETCTBUM C IpPaBWJIAMU TEXHUKH O€30M1aCHOCTU
npy OOpallleHuH C BEHIECTBAMU U J1A0OPaTOpPHBIM 000PYIOBAHUEM;
MPEJICTABIATh PE3YNbTaThl XHUMHYECKOTO JKCIepuMeHTa B (opme
3aMCH YpaBHEHUU COOTBETCTBYIOIIMX peaKkuil u ¢GopMyaupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;




OK 07.
ConelicTBOBaThL
COXPaHEHUIO
OKpY>Karoleu
cpenpl,

pecypcocoepexeH

U0, IPUMECHSTh
3HaHUS 00
U3MCHCHUU
KIIUMarTa,
TIPUHITAITBI
OCPEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 00s1acTHIKO10rN4e€CKOr0 BOCIIMTAHMSA

- copMHPOBAHHOCTH IKOJIOTMYECKOH  KYJIbTYpHI,
[IOHUMAaHHUE  BIMSAHUSA  COLMAJIbHO-3KOHOMHYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIBHOU
cpensl, OCO3HAaHUE IJ100aJIbHOTO Xapaxkrepa
9KOJIOTHUYECKUX MPOOIIeM;

- IUIAHMPOBAHME M OCYLIECTBIECHUE JEUCTBUM B
OKpY’Kalollled cpele Ha OCHOBE 3HAHUA Lenel
YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA;

aKTUBHOE HENpPUATHE ACHCTBUN, NPUHOCIIINX BpE.
OKpY>Kalolleu cpere;

- YMEHME  [POTHO3UPOBAThH
JKOJIOTUYECKUE  IOCJIEACTBUSA
JEHCTBUM, PEAOTBPAILATh UX;

- paclIMpeHue ONBITA JIEATEIBHOCTH JKOJIOTHYECKON
HAIPABJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMHU Y4eOHO-HCCIIEI0BATEIBCKOM,
MPOEKTHOM U COLTMAIBHOMN AESITEIbHOCTH;

HeOJIaronpusTHbIE
MpEAIPUHUMAEMBIX

- copmMupoBaTh MPEACTABICHHUSI: O XUMHUYECKOW COCTABIISIOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUH B IIO3HAHUU SIBJICHUN
npupoasl, B (HOPMUPOBAHMM MBIIUICHUS W KYJIbTYPhl JMYHOCTH, €€
(GYHKIMOHAIBHOM ~ I'PaMOTHOCTH, HEOOXOOMMOH  Ans  peleHus
MIPaKTUYECKUX 3a/ad M 3KOJOTMYECKHM OOOCHOBAHHOTO OTHOILLIEHUS K
CBOEMY 3J0POBBIO U IIPUPOJHOU Cpele;

- yMeTb CcOOMOJaTh MpaBWiIa HKOJIOTHYECKH  LEIecooOpa3zHoro
MOBEJICHUsI B OBITY M TPYIOBOH JEATENBHOCTH B LEISIX COXPaHEHMS
CBOErO 3JI0pPOBbSl M OKPYKAIOUIEH NPUPOAHON CpPEINbl; YYUTHIBATH
OIIACHOCTb BO3/ICHCTBHUS HA )KUBBIE OPTaHU3MBI ONPEACIECHHBIX BEIIECTB,
IIOHHUMas CMBICJI ITI0Ka3aTCJIsA Hp@I[CJIBHOfI I[OHyCTHMOﬁ KOHLICHTpAIUH,




MK 1.1
dopmMuUpOBaThH
AITOPUTMBI
pa3paboTKu
POrPaMMHBIX
MOJyJIEH B
COOTBETCTBUU C
TEXHUYECKUM
3a/IaHUEM.

- OCO3HaTh JIMYHBIN BKJIAJl B IOCTPOEHUH YCTOWUNUBOIO

Oynymiero;
CaMOCTOSITENILHO (dbopmynHpoBaTh u
aKTyaJIM3UpoBaTh HpoOJIeMy, paccMaTpuBaTh ce
BCECTOPOHHE;

- BHOCUTHh KOPPEKTHBBI B JESTEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3yJIbTATOB IIEJISIM, OIEHUBATH PUCKHU
MOCTICICTBUH EATETLHOCTH,

- CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIBHOMY
MOWCKY METOJIOB pEIICHHUS TMPAKTHYSCKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METOJ/IOB TIO3HAHMS,

- CTaBUTHh M (OPMYJIIMPOBATH COOCTBCHHBIC 33a/1a4dl B

O6pa3OBaTCHLHOﬁ ACATCIIBHOCTH n JKHU3HCHHBIX
CUTYyaluiIX,
- UMCETh BHYTPCHHIOIO MOTHBAIOWIO, BKIIHOYAIOMIYHO

CTpECMJICHUEC K  JOCTHMXKCHHIO MNLCIM W YCICXY,
OINTUMU3M, HHUIHUATUBHOCTb, YMCHHC ﬂeﬁCTBOBaTB,

- YMETh BBIABIIATH XapaKTePHbIC IPU3HAKU M B3aUMOCBSI3b U3YYCHHBIX
MOHATHM, TPUMEHSTh COOTBETCTBYIOIINE MTOHSITHS IPU ONKUCAHUU
CTPOCHHS ¥ CBOMCTB HEOPTaHUYECKUX U OPTrAaHMUYECKUX BEIIECTB U MX
MPEBPAILICHUH;

-YMeTh KJIacCH(PUIIMPOBATh HEOPTAaHUIECKUE U OPTraHNYECKHUE BEIIECTBA
U XUMHYECKHE PEAKIIMH, CAMOCTOSITENILHO BIOMPATh OCHOBAHUS U
KpUTEPHH TS KIIACCU(DUKAIINY U3YIaeMbIX XUMHUECKUX O0OBHEKTOB;

- YMETh IJIAHUPOBATH U BBIIMOJHITh XUMUUECKHI SKCIIEPUMEHT,
MIPEJICTaBIATh PE3YJIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B PA3THYHOM
dhopme (Tabnuna, rpaduk, OTYET, TOKIIA], MPE3CHTAIIHS);

- YMETh aHATTU3UPOBATh XUMHYECKYIO HH(OPMAIIHIO, TIOTyJaeMYIO U3
Pa3HbBIX UCTOYHUKOB (CpeACTB MaccoBoi nH(popmManuu, cetb HTepHET
U JApyTHUe), IepepadaThiBaTh €€ M UCIIOJIB30BaTh B COOTBETCTBUU C
MOCTaBIIEHHOW y4ueOHOI 3a/1a4eii;

- YMETh periaTh MPaKTUICCKHE 3a/IaHUs HA COCTABICHUE KAYSCCTBEHHBIX
peakuuii oOHapy>KEHUS OPTaHUYECKUX COCTUHEHHIA;

- YMETh pemiaTh MPaKTUKO-OPHUEHTHPOBAHHBIC TEOPETUICCKHUE 32/ TaHUS
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K 2.4
OcCylecTBIISITh
pa3paboTKy
TECTOBBIX
HaOOPOB U
TECTOBBIX
CIICHApUeB IS
IPOrpaMMHOTO
oOecIcuycHHs.

MCXOJIs U3 CBOUX BO3MOYKHOCTEH;

- MMETh MHTEPEC K Pa3IUYHBIM chepam
npodeccnoHaAEHOM JIeATEIILHOCTH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OyayIiei
npodeccud W pealu30BBIBaTH  COOCTBEHHbBIE
KU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIHOCOOHOCTH K
0o0pa3oBaHWI0 M CaMOOOpPA30BaHUIO HA MPOTHKEHUU
BCEH KHU3HU,

- aHAJIM3MPOBATH MOJYYCHHBIC B XOJIC PEIICHUS 3a1a4K

PE3YJIbTAaTHI, KPUTHYCCKU OLICHUBATh ux
AOCTOBCPHOCTb, IIPOrHO3UPOBATH U3MCHCHUC B HOBBLIX
YCIIOBHUAX. - YMCTb BBIABJIATH XapaKTCPHBIC

MPU3HAKK M B3aUMOCBSI3b HW3YYEHHBIX IOHSTHUH,
MIPUMEHSATHh COOTBETCTBYIOIIME MOHATHS TPU OIUCAHUH
CTPOCHUS U CBOMCTB HEOPIaHUYECKUX U OPTaHMYECKHUX
BEILIECTB U UX MPEBPALLICHUH.

Ha CBOMCTBA U MOJy4YEeHUE HEOPTaHUICCKUX BEIIECTB;

- YMETh peliaTh NPaKTUKO-OPUEHTHPOBAHHBIC 33JJaHUS TI0 COCTABJICHUIO
XUMHYECKHUX PEAKIHA C yJaCTHEM OPTraHMYECKHX BEIIECTB,
WCTIOJIB3YEMBIX JUISl UX UACHTU(UKAIIMH B OBITY ¥ IPOMBIIIUICHHOCTH;

- YMETh peliaTh MPaKTUKO-OPUCHTHPOBAHHBIC TEOPSTHUECKUE 3aJaHUS
Ha aHanKu3 (PaKTOPOB, BIUSIONINX HA H3MECHEHUE CKOPOCTH XHMHUYECKON
peakuuu;

-co0mr0AaTh O€30MacHbIe YCIOBHS TPY/Aa B IPOPECCHOHATBHON
NeSTENbHOCTH,

- yMeTh IUIAHMPOBAaTh M BBINOJIHATh XHUMHYCCKHHA 3KCIICPHUMEHT,
MPEJICTABIATh PE3YJIBTaThl XUMHUYECKOTO JKCIIEPUMEHTA B Pa3IUIHON
dhopme (Tabnuna, rpaduk, OTYET, TOKIAM], IPE3CHTALIHSA);

- YMETh peliaTh NPAKTHKO-OPUEHTUPOBAHHBIC 3aJaHMSI IO COCTABICHHUIO
XUMAYECKHX  pPEaKIUii ¢ y4acTHEM OpraHMYeCKUX  BEIIECTB,
WCIIOJIb3YEMBIX JIUIS UX UIACHTH(PHUKAIUU B OBITY U IIPOMBIIIICHHOCTH;
-0(OpMIIATH OTYETHYIO JOKYMEHTAIIHUIO.
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1.3. MnauBuayaJbHas NPOEKTHASA AeSTeIbHOCTD

NHauBuayanbHBIM TPOEKT (J1ajiee - IPOEKT) MPEJCTABISIET 000l 0co0yIo
dbopmy opraHuzanuu o0pa3oBaTEIbLHON JeATEILHOCTH oOydaromuxcs (ydeOHOe
UCCJIEIOBAHUE WJIM Y4YEOHBIM MPOEKT), MPEeIyCMOTPEHHYI0O B Y4eOHOM IUIaHE. DTO
KOMILJIEKC TOMCKOBBIX, HCCIENOBATEIbCKUX, PACUETHBIX, IpaUUYECKUX M APYTrHX
BUJIOB padOT, BBINOIHIEMBIX OOYYAIOMIUMUCS C 1EJIbI0 TPAKTUYECKOTO HUIIU
TEOPETUUYECKOr0 PEHICHUS 3HAYUMOM MPOOJIEMBI.

NHauBHIyalbHBIA  TPOEKT  BBINOJHAETCA IO TEMAaTHWKe, IpeaiaraeMoi
IPENoIaBaTENIMA B paMKaxX CBOMX JUCUUIUIMH U OTPAXEHHOU B padoyeil mporpamMmme
JTUCIHUIUTAHBL, WU TeMa GOpMyIUpyeTcsi 00yJaronMCsl PY Yy9aCcTUH MpernogaBaTelis
WH/IMBHUIYaJIbHO, YIUTHIBASL KPYT HHTEPECYIOMIUX 00YYaroIerocst mpooiaeMm.

Pe3ynbpTaThl BRINOIHEHUS HHANBUIYAJIBHOTO IPOEKTA IOJKHBI OTPAXkKaTh:

— c(hOpMUPOBAHHOCTh HABBIKOB KOMMYHUKATHUBHOW, Yy4e€OHO-HCCIIEIOBATEIIbCKOMN
NEATEIIbHOCTH, KPUTUYECKOTO MBIILJICHHUS;

— CMOCOOHOCTh K MHHOBAIIMOHHOM, aHAJTUTHYECKOM, TBOPUYECKON, MHTEIUICKTYaIbHON
NEeSATEIbHOCTH;

— Cc(OpPMHUPOBAHHOCTh  HABBIKOB  IPOEKTHOM  AEATENBHOCTH, a  TaKkKe
CaMOCTOATENLHOTO MPUMEHEHUS NPUOOPETEHHBIX 3HAHUW M CHOCOOOB ACHCTBUM MpHU
PEILICHUH Pa3JIMYHBIX 3aJa4, UCTO0JIb3ys 3HaHus 1o O/1.12 Xumus;

— CIIOCOOHOCTh TOCTAHOBKM LENU W (OPMYJIUPOBAHUSA THIOTE3bl MCCIEAOBaHUS,
IIaHUpOBaHUsST PabOThl, OTOOpa M UWHTEPHpPETAlMd HEOOXOaMMON HH(OpMaIuy,
CTPYKTYPUPOBAHMS apTyMEHTAIlMK PE3yIbTaTOB UCCIEAOBAHMUS Ha OCHOBE COOpPaHHBIX
JAHHBIX, IPE3ECHTALINU PE3YJIbTATOB.

[IpoekThl, BINOJIHAEMbIE O0YYaIOIMIMMUCS, MOTYT OBITh OTHECEHBI K OJTHOMY W3
TUIIOB:  MCCIIEIOBATENbCKUNM,  MPAKTUKO-OPUEHTUPOBAHHBIN,  HMH()OPMALMOHHO-
MTOMCKOBBIN, TBOPUYECKHI, UTPOBOM.

[IpakTUKO-OPHUEHTHUPOBAHHBIN MPOEKT OTJIMYAETCS YETKO O003HAYEHHBIM C
CaMOro Hayajla KOHEYHbIM pe3yJIbTaTOM JESTEIbHOCTH YYACTHUKOB MPOEKTA.
TemaTuka TPOEKTOB NPO(PECCHOHANBHON  HAMpaBICHHOCTH MPEACTaBlIEHA B
MIPUJIOKEHUH 1.
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2. CTPYKTYPA ¥ COJAEPXKAHUE OBIIIEOBPA3OBATEJBHOM JUCIUIIIUHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O061beM 00pa3oBaTeIbHON MPOrPpaMMBbI AU CHUTITHHBI 60
B T.Y.

OcHoBHOe cojiep:KaHue 52
BT. 4.:

TEOPETHUECKOe 00yUueHue 22
IIPAaKTUYECKUE 3aHATUS 22
nabopaTopHbIe 3aHATH 8
IIpodeccnoHaTbHO-0PHUEHTHPOBAHHOE CO/lep:KaHue (Codep:KaHue 6
NMPHUKJIATHOT0 MOXYJIA)

BT. U..

TEOpeTHYecKoe 00yueHue 2
NPAaKTUYECKUE 3aHATHS 4
NHauBuayaIbHBIH NPOEKT aa
IIpomeskyTouHnast arrecTanus (1updepeHIMPOBaHHbIA 3a4eT) 2
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2.2. TemaTnyecKkMii IJIAH U COAEPKAHME TUCHUILTHHBI

HaunmeHnoBanue Conep:kanue yuyeOHOro MaTtepuasa (0OCHOBHOE M PO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopmMupyemMble
. 'bEM YacoB
pa3aesioB U TeM JadopaTopHble M MPaAKTHYECKUE 3aHATHSI, MPUKJIATHONH MOTY.JIb KOMIIETeHIINH
1 2 3 4
OcHoOBHOE coJepKaHue 52
Pa3nes 1. OcHOBBI CTPpOEHHUS BellecTBa 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
CtpoeHue aToMOB
XUMHYECKHIX Teopernueckoe o0y4yeHune 2
DJIEMEHTOB U
pUpo/Ia CoBpeMeHHass MoJielnb CTpoeHUsT aroma. CHMBOJHMYECKUN SI3BIK  XUMHUH. XUMHUYECKUN DIJIEMEHT.
XUMHAYECKOH DOnekTpoHHas KoHurypamus aroma. Knaccudukaiuss XUMHUYECKUX DJIEMEHTOB (S-, p-, d-3J€MEHTHI).
CBA3U BanenrtHbie 3JIEKTPOHBI. BanenTHOCTS. OneKTpoHHas pupoaa XUMHUYECKON 2
CBSI3U.DJIEKTPOOTPHUIIATEIILHOCTh. BUBI XUMUYECKOH CBs3U (KOBAJICHTHAs, MOHHAs, METAJUTMYECKas,
BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUsI.
IIpakTH4eckue 3aHATHSA 2
IIpakTnuyeckoe 3ansaTue Nel.Pemenue 3amaHuii Ha HCHONB30BaHHWE XUMHUYECKOW CHMBOJIHMKH H
Ha3BaHWH COCAMHCHHWIA 10 HOMEHKJIATYpPe MEXKIYHApPOJIHOTO COI03a TEOPETUYCCKOW W TPHKIIATHON
XUMHUH ¥ TPUBHAIBHBIX Ha3BaHWU AJI COCTABJICHUS XUMUYECKUX (POPMYI IBYXATOMHBIX COCIMHEHHIA
(oKCcHIOB, CYJIB(HIOB, TUIPHUIIOB | T.I1.) U IPYTUX HEOPTaHUICCKUX COCTUHCHHUM OTICTHHBIX KIIACCOB. 2
[IpakTuueckue 3alaHusl HAa YCTAHOBIIEHUE CBSI3U MEXKIY CTPOSHHEM aTOMOB XMMHUYECKUX HJIIEMEHTOB U
MEPHOJUYCCKIM M3MCHCHHEM CBOMCTB XMMHYECKHX JJICMEHTOB M WX COCJAMHCHHI B COOTBETCTBUU C
nonioxkenueM [lepuoamueckoit cucTeMsl.
Tema 1.2. OcHOBHOe coep:kaHue 2 OK 01
[lepuoanueckuii OK 02
3aKOH U Ta0IuIa
.. Menneneera
I[IpakTuyeckue 3aHATHSA 2
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IIpakTnueckoe 3anaTue Ne2. [lepnoanueckas cuctema xumuueckux aemeHTos [[. 1. Menneneesa.
®usnyeckuit cmbica [lepuoaunueckoro 3akona [.1. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHUH C
MOJI0)KEHUEM XUMHUYECKOro 3yiemenTa B [leprnoandeckoit cucreme. MUpOBO33pEHUECKOE M HAYYHOE
3Hauenue [lepuonnueckoro 3akona /[.J1. Menneneesa. [Ipornossl [{.J1. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKHUX 3JICMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTePU3AIUI0 XUMHUECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C MX 3JIEKTPOHHBIM CTPOCHHUEM U TOJI0KEHUEM B MIEPUOINUECKON cUCTEME
XUMHUYeCKUX djemMeHToB .M. Menaeneenay.

Pa3nea 2. XumMnueckne peakuumn

Tema 2.1. Tumesr
XUMHAYECKAX
peakuuii

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

Knaccudukanus u TUIIBI XUMAYECKUX PEaKIUil C ydacTHeM HeopraHudeckux BemiecTB. CocTaBieHue
YpaBHCHHI PEAKIUi COSAMHCHHUS, PA3JIOKCHHISI, 3aMEIIICHUS, OOMCHA, B T.4. PEAKIIMI rOpEHUs,
OKHCJICHHUS-BOCCTAHOBJICHUS.

VYpaBHEHUs OKHCIICHUsI-BOCCTaHOBIIEHUS. CTeneHb okucaeHusl. OKUCIUTETh U BOCCTAHOBUTEIb.
CocraBneHre U ypaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oasanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIINH B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaxX U
KUA3HEIEATEIIbHOCTH OPraHU3MOB.

HpaKaneCKue 3aHATHSA

IIpakTuyeckoe 3anaTueNe3. KonudecTBeHHbIE OTHONIICHHS B XUMHUU. OCHOBHBIE KOJMYECTBEHHBIC
3aKOHBl B XMMHHM U PAacuUeThl 10 YPaBHEHUSIM XMMUYECKHX peakiuui. Monb Kak equHHUIa KOJIMYEeCTBa
BemecTsa. MorsipHass macca. 3aKOHBI COXPaHEHHUS MAacChl M JHEPruu. 3akoH ABoraapo. MonspHbIA
o0beM razoB. OTHOCUTENbHAs TUIOTHOCTh Ta30B. PacyeTsl MO ypaBHEHUSM XUMHUECKUX pPEakUuil ¢
WCIIOJIb30BaHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTRA.

OK 01

Tema
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2.2.0nexktponutud | OCHOBHOE cojlep:KaHHe 4 OK 01
eCcKas OK 04
JUCCOIMALMS U Teopernueckoe o0yuenue 2
MOHHBII 0OMeH .

Teopus anexkTposuTudeckon aucconnanuu. MoHbl. DIEKTPOIUTHI, HEIEKTPOJIUTHL. Peakiuu MOHHOTO

oOMeHna. CocTaBieHHE peaklMii MOHHOTO OOMEeHa IMyTeM COCTaBJIEHHUS HX IMOJHBIX M COKPAIICHHBIX 2

HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKkIIMU. 3aJaHUsI HA COCTABJIEHNE HOHHBIX peaKuil

JlabopaTopHble 3aHATHUS 2

JlaGoparopnoe 3ansaTueNel. “Turnbl XUuMUUYECKUX peaKIvii”.

HccnenoBanue TUIoB (10 COCTaBY U KOJIMYECTBY UCXOHBIX U 00Pa3yIOIIMXCs BEIIECTB) U IPU3HAKOB

XUMHUYeCKUX peakuuii. [IpoBeneHue peakiuit HOHHOTO OOMEHa, OTpeIesieHNne CPeIbl BOJAHBIX 2

pacTBOpoOB. 3a/1aHKs HA COCTABJICHHE HOHHBIX peaKluii
Pasznea 3. CTpoeHue M CBOMCTBA HEOPraHUYECKUX BElEeCTB 14

OcHOBHOe coep:KaHue 4 OK 01
Tema 3.1. OK 02
Knaccudukanus, | Teoperudeckoe odyqenue 4 MK 1.1
HOMEHKJIaTypa 1
CTpOEHHE
neoprannyeckux |IIpeamer neopranmdeckoi xumun. Knaccndukanus neopranndeckux BemecTs. [IpocTeie u cnoxkHbIE
BEIIECTB BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJH). B3anMocBs3b

HEOpPraHMYECKUX BeIIeCTB. ATperatHble coCTOsiHUA BeulecTBa. Kpucrannuueckue u amopdHbie

BellecTBa. TUIBI KPUCTATITUYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIsIpHAs, MOHHAS, METAJITTNYecKasi). 2

3aBUCUMOCTh (PM3UYECKUX CBOWCTB BELIECTBA OT TUIIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb

XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJA XMMUYECKOM CBS3HM U THIA KPUCTAIIIMYECKON PEIIETKH.

[IpuumHBl MHOTOOOPA3Ms BEIIECTB.

2

IIpakTHYecKkHne 3aHATHA
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IIpakTnyeckoe 3ansiTue Ned. HomeHki1aTypa HEOPraHUYECKUX BEIECTB: Ha3BaHUE BEIIECTBA HCXOIS
U3 UX XUMUYECKOH (OPMyYJIbl MIIM COCTaBJIEHUE XUMHUECKON (POPMYJIbl HCXO/Is U3 Ha3BaHUS BEIEeCTBa
o mexxayHapoaHoi (MIOITAK) niau TpuBuanbHON HOMEHKIIATYPE.

Pemenne mnpakTuueckux 3aJaHUi 10 KJIAacCU(PUKALMM, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (YrapHbI Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, ramieHas
U3BECTh, HETralleHasl U3BECTb, IUThEBAS COJIA M JPYTUX): HA3bIBATh U COCTABIATH (POPMYJIBI XUMUUYECKHX
BEIIECTB, ONPEACIATH IPHHAICKHOCTD K KIIaccy.

HcTtounnku xuMndeckoi nHdopMaiuu (cpeacTB MaccoBoit HHGpopManuu, cetb VIHTepHeT u apyrue).
[Touck nupopmanuu Mo Ha3BaHUSIM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM (pOpMyIIaM.

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BCIIICCTB

OcHOBHOe co/iep:KaHue

TeopeaneCKoe oﬁyqenne

Mertansl. O6H_II/IC Q)HSHHGCKI/IC M XHMHYECKHE CBOIicTBa MeTaaioB. CrocoObl MMOJIYYCHMU. 3HaucHHUE
MCTAJUIOB M HCMCETAJIJIOB B IIPHUPOAC U KHU3HCACATCIBHOCTH 4YCIOBCKA M OPraHU3MOB. KOppO3I/I$I
MCTAJJIOB: BUbI KOPPO3UH, CII0COOBI 3allIUTBI MCTAJUIOB OT KOPPO3HH.

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHkIaTypa coequHeHn HemeTamuioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IIPUPOJIE.

XUMHYeCcKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KMCIIOT,
coJsied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COETMHEHNH,
BBICIIMX OKCHJIOB U THAPOKCHJIOB.

IIpakTH4eckne 3aHATHA

IIpakTHyeckoe 3anaTHEeNeS. CocTaBlieHNE YPAaBHEHHMI XMMHYECKUX PEAKIUN C YYaCTHEM IPOCTHIX H
CJIOKHBIX HEOPraHMYECKUX BELIECTB: METAIIIOB U HEMETAJUIOB; OKCHUIOB METAUIOB, HEMETAIJIOB U
aM(pOTEpHBIX D3JIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHMN H aMQpOTEpPHBIX THUAPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemrenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUIl HAa CBOMCTBA, COCTAB, IMOJYYEHUE H
0e30macHOe HCIOJIb30BAaHUE BaKHEHIIMX HEOPraHMYeCKHMX BELIECTB B OBITY W NPAKTUYECKOH
JESTEIIbHOCTH YEJIOBEKA.

OK 01
OK 02
K 1.1

17




Tema 3.3. OK 01
Unentuduxamus | OCHOBHOe coep:KkaHue 4 OK 02
HEOPraHUYECKHUX OK 04
BEIECTB JlaGopaTopHble 3aHATHSA 2

JlaGopaTopHnoe 3ansaTHe Ne2 .« neHTH(UKALUS HEOPTAaHUYECKUX BEILIECTBY.

Pemrenne skcrnepuMEHTaNbHBIX 3a/ad O XUMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJUIOB, IIO

pPacro3HaBaHUIO U MOJIYYSHHUIO COSIMHEHUI METAIJIOB U HEMETAILIOB. >

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIHOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KAYECTBEHHBIX peakiuii. KauecTBeHHBIC peakiuu Ha cylbdar-, KapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATUOH aMMOHHUS.
KonTtpoibHasn .

CBoiicTBa HEOPraHMYECKUX BEIIECTB. 2
padora 1
Pasznea 4. CTpoeHue u CBOMCTBA OPraHMYEeCKHUX BELIECTB 18
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanmus, K 1.1
CTpOeHHeE 1 Teopernueckoe o0yueHue 2
HOMEHKJIaTypa . .

[losiBneHue u pa3BUTHE OPTraHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckoi xumuu. Mecto u
OPTaHHACCKHX 3HAYEHHE OPTAaHMYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.
BeIIeCTB XHUMHUYECKOE CTPOCHUE KaK MOPSATIOK COEAMHEHUS aTOMOB B MOJIEKYJI€ COIJIACHO UX BaJEHTHOCTH.

OcCHOBHBIE TIOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI opraHuyeckux coenuHeHuir A.M. bytneposa.

VYriepoaHblid CKENEeT OPraHUYeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOIO

CTpoeHUs MOJIeKyJ. 3omMepus u n30Mephl. 2

[Tonstne o QynkuuoHanbHOM rpynne. Panukan. [lpuHnunel KiaccUpUKAUM  OPTaHUYECKUX

CoenmMHEeHW. MexayHapoaHas HOMEHKJIATypa W TMPUHIWIB  HOMEHKIATYpbl  OpPraHUYECKUX

coenquHeHuii. [loHsaTHE 00 a30TCONEpKalMX COCIUHEHHSIX, OMOJOTHYECKH AaKTHBHBIX BEIIECTBAX

(yrmeBomax, >khpax, Oenkax H JAp.), BBICOKOMOJEKYJISIPHBIX COCIUHEHUAX (MOHOMEp, IOJHUMEp,

CTPYKTYPHOE 3BEHO).

2

IIpakTHyeckne 3aHATHA
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IIpakTnyeckoe 3anaTHe Ne6. HomenknaTypa OpraHM4eCKMX COEOUHEHMHM OTIENbHBIX KJIACCOB
(HachlLICHHbIE, HEHACBHIIIEHHbIE W apOMaTHUYECKUE YIJIEBOJOPOJbl, CIUPTHI, (EHOJIbI, aJIbAETH]IbL,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBiIeHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hopmMym
OpPraHMYECKHUX BEUIECTB OTACIBHBIX KJIACCOB, MCIONb3ys MX Ha3BaHUSA II0 CHCTEMaTH4YECKOW U
TPUBHAIBHON HOMEHKIIATYpe (3TUJICH, alleTUJIeH, TIUIEepHH, heHom, popManbaeru, yKkcycHast KUCioTa,
rnuiuH). Pacyetsl mpocteiinei GopMysbl OpraHMUeCKOW MOJIEKYIbl, UCXOsS U3 JIEMEHTHOTO COCTaBa

(B %).

Tema 4.2.
CBolicTBa
OpPraHUYECKUX
COCIMHEHUH

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

@OU3NKO-XMMUYECKHE CBONCTBA OPTraHUYECKUX COCAMHEHUH OTIENIBHBIX KIACCOB (0COOEHHOCTH
KJ1acCU()MKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psl v ob1as popmya; U3oMepus;
¢du3nvecKrne CBONCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOTyYCHHS):

— MpenebHbIE YIIIEBOAOPOAbl (AIKaHbl M LUKJIOAIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBILIIICHHOCTH U ObITy. CBONCTBA MPUPOAHBIX YIJIEBOAOPOIOB, HAXOXKAECHUE B
IIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HempeJenbHble (AJKEHBbl, AIKHMHbBI M aJKaJueHbl) M apoMaTHYeCKHe YIIeBOJOpoibl. [ opeHue
aleTUIIeHa KaK MICTOYHUK BBICOKOTEMIIEPATYPHOT'O IIJIAMEHU ISl CBAPKU U PE3KH METAJIIOB.

— KHUCJIOPOACOAEpIKaIlIe CoOeTMHEHNs (CIIUPTHI U (PeHOIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aJIbAETH/IbI
U KETOHBI, >KUpBL, YriaeBojbl). lIpakThueckoe NpUMEHEHHE >STWICHIVIMKOJSA, INIHLEpPUHA, (eHoa.
[Ipumenenue ¢opmanpaeryaa, ameranbIeruia, YKCYCHOM KHUCIOTBl. Mplla Kak COJM  BBICIIMX
KapOOHOBBIX KUCIOT. Morolue cBOWCTBA MbLJa.

— azoTcojepXkalllie COeIWHEHUs (aMMHBI M aMHUHOKHUCIOTHI, Oenku). BpicokoMonekymnsipHbie
COeIMHEHUS (CMHTETHYECKHE M OMOJIOTMYeCKU-aKTHBHBIC). MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO.
ITonmnMepu3zanus STHIIEHA KaK OCHOBHOE HAIIPaBJIIEHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas cBA3b MEXKY KJIaCCAMHU OPraHUYECKUX COCIUHEHUN.

IMpakTnyeckue 3aHATHS

OK 01
OK 02
OK 04
1K 2.4
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IIpakTnyeckoe 3ansitue Ne7.CBOMCTBAa OPraHUYECKUX COEIUHEHHUM OTAENBHBIX KJIACCOB (TpUBUAIbHAS
U MEXJyHapo/Has HOMEHKJIATypa, XMMUYECKHE CBOICTBA, CLIOCOOBI MOJIy4YEHUs): peiebHbIe (aTKaHbl
U IUKJIOAJKaHbl), HENpPEAEIbHbIEe (AJIKEHbI, aJKUHbI U AJIKaJHWEHbl) U apOMaTUYECKUE YTJIEBOJOPOJIbI,
CIUPTH U (EHOIIBI, KAPOOHOBBIE KUCIOTHI M 3(PUpPBI, albAETUIbl U KETOHbI, AMUHBl U aMUHOKUCIIOTBHI,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YPaBHEHUN XMMHMUYECKUX pEaKLMH ¢
y4acTHEM OpPraHUYECKUX BELIECTB HA OCHOBAHUM UX COCTABA U CTPOCHHUS.

IIpakTuyeckoe 3ausitue Ne8.CocTaBieHue cxeM peakiuii (B TOM YHCIIE 1O MPE/JI0KESHHBIM IIETIOYKaM
MPEBpAIICHUI), XapaKTePU3YIOIIUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTIENbHBIX
KJIACCOB, CMOCOOBI UX IMOJIyYeHUS W Ha3BaHWE OPTraHUYECKUX COCIWHEHUN MO TPUBHAIBHOM WIIH
MEXIyHAPOAHOM CUCTEMAaTUUYECKOW HOMEHKIIATYPE.

Pemennie mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA OPraHUYECKUX
COCIMHEHHH OTJEIBHBIX KJIACCOB

Tema 4.3.
WNnentudukanus
OpraHUYECKUX
BEILIECTB, UX
3HAUYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
MPOU3BOACTBEHHOMN
JIeITEIIbHOCTH
yeJgoBeKa

OcHOBHOe co/iep:KaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. llpumeneHune u Ouosjoruuyeckas poib yriaeBojoB. OKucIeHHE
JIJIE€BOJOB — MCTOYHHUK OHHEPrUM JKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
[TpeBpamienust OenkoB mnuIM B opraHusme. buonormueckue ¢yHkiumn OenkoB. buonormueckue
¢GyHKIMH KUpoB. Posib opranryueckoil XMMUHU B pEeLIEHUH MPOOJIeM MUIEBOM 0€3011aCHOCTH.

Ponp opranuueckoil XUMHM B pelIeHHMM NpoOJeM 53HepreTMYeckod Oe30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, CO3aHUH HOBBIX MaTepUaJIOB, HOBbIX HCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIE HCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX KJIaCCOB
(yrneBomopopl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIE, ANbJAETHABI U Jp.), CMBICI
NOKa3aTelsl IPEAEIbHO JOIYCTUMON KOHIEHTPALUH.

JlaGopaTropHble 3aHATUSA

JlaGopaTopHoe 3anaTHeNe3. “UneHTH)HKAINA OPTaHUYECKUX COSTMHEHUN OTACIbHBIX KIIACCOB™

WNnentudukanus opraHnueckux COeIMHEHUN OT/AETbHBIX KJIACCOB (Ha MpUMeEpe albJeruioB, Kpaxmara,
YKCYCHOM KHCJIOTBI, O€NKOB W T.I.) C HCIOIb30BaHMEM UX (PU3UKO-XUMHUUECKUX CBOICTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuid. [leHarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu

OK 01
OK 02
OK 04
IIK 1.1
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0ckoB.BO3HMKHOBEHNE aAHAIUTHYECKOI'O0 CHUTHAlIA C TOYKHU 3pCHHUA XHUMUUCCKHUX MPOHCCCOB IIpHU
IIPOTCKAHNUN KauyeCTBECHHOMH PCaKIuu, HO3BOJ'I$II-OI.H€I>1 I/I,I[eHTI/I(bI/IHI/IpOBaTB MMPEAIOKCHHBIC OPraHUYCCKHC
BCIICCTBA.

Konrpoasnas CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB
paborta 2 ’
Paszpgea S. KuneTrnyeckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX peaKkiuii
CkopocTh OcHoBHOe coJep:kaHue OK 01
XUMHUYECKHUX OK 02
peakuuit. IIpakTH4eckue 3aHATHSA K 1.1
XHUMHYECKOE

IpakTunyeckoe 3auaTHEeN29. CKOPOCTh PEAKIINH, €€ 3aBUCUMOCTh OT Pa3UYHBIX (DAKTOPOB: MPHUPOIBI
PaBHOBeCHE pearupyrommx BEIIeCTB, KOHIEHTPAIMU pPEardpymlolluX BEIIECTB, TEMIEpaTypbl M  IJIOMIAAH

PEaKIMOHHON IMOBEPXHOCTU. TeruoBble 3((EKTh XUMUYECKUX pPEaKIui. DK30-U SHAOTEPMHUUYECKUE,

peakuuu

OOpatumocTh peakuuid. XUMHUYECKOE DPABHOBECHE M €ro CMEIICHHWE I0J ACHCTBHEM pa3IMUHbIX

(hakTopoB (KOHLIEHTPALIUS PEareHTOB WU MPOJIYKTOB PEaKINH, AaBlIEHUE, TEMIEpaTypa) Ui CO3/1aHUs

ONTHMAJIbHBIX YCIOBUN IPOTEKAaHUs XUMHUUYECKUX npoueccoB. [Ipunnun JlelllaTense.

Pemienne npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (aKTOPOB, BIUAIOLUIMX HAa H3MEHEHHE

CKOPOCTH XMMHUYECKON peakiuy, B T.4. C MO3UIHUNA KOJOTUYECKH 11€J1eCO00pa3HOro MOBEACHUS B OBITY

U TPYZIOBOM IEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOIHOM CPENBI.

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense s

HaXOXXJCHHUs HAalpaBJIEHUs] CMEIIEHHs pPABHOBECHS XHWMHYECKOH peakuuu M aHainu3 (PaKkTopoB,

BIIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.
Pazneu 6. PacrBopsbI
Tema 6.1. OcHoBHOe coJiep:kaHue OK 01
[TousTe o OK 02
pacTBOpax Teopernyeckoe o0yuenue OK 07

IK 1.1

PactBopenune kak Qusuko-xumuueckuii mpormecc. PactBopel. CrocoObl TPHUTOTOBJICHHS PACTBOPOB.
PactBopumocTs. MaccoBasi 40715 pacTBOpeHHOro BemiecTBa. CMbICT TOKa3aTels MPeAesbHO
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JOMyCTUMON KOHLIEHTPAIIMH U €0 UCIOJIb30BAHUE B OIICHKE IKOJIOTHYECKOI 0€301MacHOCTH.

[IpaBuia SKOJIOTMYECKH IEIeCO00Pa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3JI0POBbS U OKPYXKarollel NMPUPOAHON CPEJibl; ONACHOCTb BO3JEHUCTBUS HA KUBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.

Hucniepcubie cucrembl. Kommowmneie cuctembl. MctuHHBIE pacTBOpbl. PacTBOopeHme kak Qusuko-
XUMHYeckuii mporecc. PactBopbl. CriocoObl MPHUTOTOBJICHUS pacTBOpoB. PactBopumMoctb. MaccoBas
JI0JIs1 pacCTBOPEHHOTO BetiecTBa. [IpenensHo JomycTUMbIEe KOHIIEHTPAIIUH U MX UCIIOJIb30BaHKE B OIICHKE
9KOJIOTHYECKO Oe3zomacHocTh. Kitaccubukanusi IUCHEpCHBIX cucTeM 1o coctaBy. CTpoeHue u
(bakTOpBl YCTOMYUBOCTH JMCIEPCHBIX CHCTEM. Pacro3HaBaHWE HMCTHHHBIX PAcTBOPOB, KOJUIOMJIHBIX
pacTBOpoB U TpydomuciepcHbIXx cucteM. CTpoeHue MuIlesuibl. PaccemBaHue cBeTa NPU MPOXOXKICHUH
CBETOBOT'O ITyYKa 4epe3 ONTUYCCKH HeOHOPOAHYI0 cpeny (3dhdexra Tunnans).

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIOJIb3yEeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOM JI€ATEILHOCTH YEJIOBEKA, C MO3UIIMI SKOJOTUYECKOM OE30MaCHOCTH MOCIESACTBUI U
IPaMOTHBIX pEeIIeHUN MPOoOIIeM, CBI3aHHBIX C XUMHUEH.

Tema 6.2. OCHOBHOE cOIepKAHNE OK 01
Hccnenosanue OK 02
CBOFCTB PacTBOPOB JlabopaTopHble 3aHATHSA OK 04
JlabopaTopHoe 3ansitueNed4. «IpurorosiaeHue pacTBOpoOBy. IIK 1.1
[IpuroTtoBneHue pacTBOpPOB 3a/laHHON (MaccoBoM, %) KOHIIEHTpalMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEINIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.
IIpodeccuonanbHO-OpHEHTHPOBAHHOE colep:kaHue (Co/lep:KaHue MPUKIATHOTO MOXYJISA)
Pa3pnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITEIbHOCTH YeJI0BeKa OK 01
OK 02
XumMus B ObITy 1 |OCHOBHOE COIEpPKAHHE OK 04
IIPOM3BOICTBEHHOM
T 6 OK 07
JeSITeTbHOCTH eopeTH4ecKoe odyueHue
YyernoBeKa K 1.1

OmnacHble U BPCAHBIC TPOU3BOACTBCHHBIC (I)&KTOpLI Ha pa6oqu MCCTC CIICIUaJInCTa
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MH(OPMALIMOHHBIX CUCTEM U NMPOTrpaMMHUPOBaHUs. DK0OMO03alUTHAsA TEXHUKA Ha pabodueM
mecte.[IpotuBomnoxapHas 3amura. OxpaHa OKpy>Karolei cpe/ibl, COONI0ACHHUE MTPaBIII UCIIOJIb30BaHUS
3EKTPOHHO-BBIYUCIUTENbHBIX MAIIHH.

Hogeiimme nocTrkeHnss XUMHUECKOW HAYKH U XUMUYECKOH TeXHOJoruH. Poib Xumun B o0ecrieueHnn
9KOJIOTUYECKOH, 3HepreTuueckoi OezomacHocTu.  [IpaBmiia mouwcka M aHaIuM3a XUMHUYECKOH
UHPOpPMALIMM U3 pPa3IUYHBIX WCTOYHHKOB (Hay4yHas M Yy4eOHO-HaydHas JHUTeparypa, CpeacTBa
MaccoBoi uHpopmaluu, cetb MIHTEpHET).

IIK 2.4

IIpakTHYecKkue 3aHATHSA 4
IIpakTnueckoe 3anaTHe Ne 10. Ounenka nociaeIcTBUs OBITOBOM M MPOM3BOACTBEHHOH JESITEIbHOCTU
4eJI0BEKA € MO3ULUI IKOJIIOTHYECKOH 0€301acHOCTH.
2

BeinonHenne XMMHUYECKOT0 HKCIIEPUMEHTA B IIOJIHOM COOTBETCTBUU C IIPABUIIAMH O€30M1AaCHOCTH.
HaGnronenue, pukcanus u onvcanue pe3yabTaToB IPOBEACHHOrO SKcnepuMenTa. Kputuueckas oneHka
JOCTOBEPHOCTH XMMUYECKON HH(OPMAINH, TOCTYMAIOMIEH U3 Pa3HbIX HCTOUHUKOB.

. . . 2
IpakTunyeckoe 3ansiTue 11. Keiicol (¢ yuerom Oynymieit npodeccHoHaIbHON ASSITeTHbHOCTH) Ha aHATTU3
uHbOpMAIMM O TPOU3BOACTBEHHOW JESITEIBHOCTH UYEJIOBEKa, a TaKKe C DKOJOTHUYECKOU
0€30MacHOCTBIO.
3amuTa Keica: [IpeacraBienne pe3yabTaToB peleHus: KeHCoB (BBICTYIUIEHHE C IPE3EHTALUEN )
IIpoMe:xxyTOYHast aTTecTAllUsA M0 AUCHMILIMHE (AU depeHMPOBAHHBIN 3a4eT) 2
Bcero 60
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1.3. MexaucuunJInHAPHBIN MOIXO0/

B cootBerctBun co ®I'OC COO u ®I'OC CIIO 0OCHOBHBIMHM MOAXOAAaMHU B
MpENOAaBaHUH TUCIUIUINHBI SIBJISFOTCS:

1. CucTeMHO-IEATENbHOCTHBIA MOAXOA - 3TO HHTErpanus CHUCTEMHOTO H
JEeSATEeIbHOCTHOTO MOAXOA0B, IJ€ 11eJIb, METOANKA O0YUECHUS ONPEIEIISIIOTCS ¢ TO3ULIUN
CHUCTEMHOTr0O MOAXO0Ja, a ACATEIbHOCTHBIN MOAX0]] PACCMATPUBAETCS KaK HHCTPYMEHT
JOCTUKEHUS LIEJIH.

2. KoMIeTeHTHOCTHBIN MOAXO0/ - 3TO MPUOPUTETHAS OpUEHTAIMsI 00pa30BaHMUS
HA ero pe3yapTaThl: (opMHpoBaHHME HEOOXOAMMBIX  OOIICKYJIBTYPHBIX |
npo(hecCHOHANBHBIX KOMIIETEHIIUH, CaMOOMNpEIEICHUEe, COLUANN3AINI0, PA3BUTHE
WHIUBUYAIBHOCTH U CAMOAKTYJIN3ALHIO.

MeXIuCIuIUIMHApHBIA TOAX0A K O0TOOpy coaepkanust aucuurinasl OJ1.12
Xumust ¢ ydetoMm mpodeccuonanbHoi HampasieHHocTH [ITICC3 mpencraBieHsl B
Tabimmuax 1 u 2.

MexauCIUIUIMHAPHOCTh peanusyercs yepe3 MEXAUCLUIUIMHAPHBIE
(MEXIIpeIMETHBIE) CBS3U PA3HOTO THUIA U MPOSIBISIETCS B CIOCOOHOCTH 00yYarOIUXCsl
y4acTBOBaTh B PEIICHNN KOMIUIEKCHBIX 3a/1a4.

MeXaUCIUIUIMHAPHBIE CBSA3M IPEAINOJIAraloT B3aUMHYK) COIJIaCOBAaHHOCTH
nporpaMM Y4eOHBIX AMCHUUIUIMH M KypcoB, OOYCIIOBJICHHYIO XapaKTE€poM HayK H
JUAAKTUYECKAMH LETSIMU.

[IpeeMCTBEHHOCTh 00pa30BaTEIbHBIX PE3YJIBTATOB  00I1€00pa30BaTEIbHOMN
MOJATOTOBKM 00€CTIEYNBAETCS:

MEXKIUCIUIUVIMHAPHBIM TIOAXOJI0OM K OTOOpY cojiepkaHus 0011e00pa3oBaTeIbHOM
mucuuiuingbl (ganee OIT) ¢ yuerom npodeccuonansHoi HanpasneHHocT [ITICC3;
unrterpanuei Ol ¢ qucrunImHaMu 1 Kypcamu 00111e00pa3oBaTeIbHOTO IIUKIIA.

NuTeHcudukanus y4eOHOro mpolecca JOCTUTaeTCsl 4Yepe3 WHTErPUPOBaHHBIC
sansTus ¢ OIl u kypcamu o61ieo0pa3zoBaTenbHOro MuKia (Tadnuma 1).
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[Tpunoxenue Nel

MexXIuCIuIUIMHApHBIA TOIX0 K 0TO0pY conepkanus auctummiuabl O.12. Xumus ¢
ydetoM npodeccuonanbHoi HanpasienHoctu [HITCC3

Tabmura 1.
HanmenoBaHue Tem Oo0pa3oBaTejibHbBIE Bup 3ansTus. Oo0bem| HanmmenoBanune nucuumiany |O0bem
o0meodpa3oBareabHoii | PesyabTatel(OK) | Bua gesiTeIbHOCTH | 4acoB o[, OI1, M (MAK). 4acoB
JTUCIUIIIHHBI (yka3aTh KOIbI o0y4Jarouuxcs HaumeHnoBanue tem
o0pa3oBaTeJIbHBIX o0meoOpa3zoBaTeIbHOMN
pe3yabTaToOB) JMCHUIJINHBI
OJ. 12 Xumus OK 01, OK 02 |Teoperuueckoe 2  |O. 04 O6mecTBO3HAHUE 2
Tema 1.2 Ilepuoanueckas Tema Hayka u
crcTeMa XUMHUYECKUX o0Opa3oBaHuE B
snemeHToB /.M. COBPEMEHHOM MUpE
MeHeneesa.
OJ. 12 Xumus OK 01, OK 02 | IIpaktuueckoe 2 |OA. 05 I'eorpadus 2
Tema 3.2.Metasuibl. Tema ['eorpadus
O6mue dpusznueckue u oTpacieil BTOpUYHOU
XUMHUYECKHE CBOMCTBA cepbl MUPOBOTO
MeTaioB. CriocoObl X0351CTBa
MIOJIyYEHUS.
OJ. 12 Xumust OK 01 [IpakTueckoe 2 |OJ. 13 buoJorus 2
Tema 2.1YpaBHeHuUs Tema OOmeH BeriecTB U
OKHUCJICHUSI- MIpEBpAIlCHHE SHEPTUU B
BOCCTAHOBJICHHUSI. KJIETKE
OJ. 12 Xumust OK 01, OK 02, |Teopetuueckoe 2 |OJ. 13 buoJorusi 2
Tema 7.1 Hogeitmne OK 04 Tema Biusuue
JOCTH>KEHHS] XUMHYECKOU JIeSITEJIbHOCTH YeIoBeKa Ha
HAyKH U XUMUYECKOU ouochepy
TEXHOJIOTUH.
OJ. 12 Xumus OK 01, OK 02, [[TpakTnueckoe 2 OJ. 07 (y) MaremaTnka 2
Tema2 2 Teopus OK 04 Tema YpaBHenus u
AIEKTPOJIUTUYECKON HEpPaBEHCTBA
JUCCOLIUAIUH.
OJ. 12 Xumust OK 01, OK 02, |Teoperuueckoe 2 OJ. 11(y) ®usuka 2
Tema 6.1PacTBOpeHne Kak OK 07 Tema Hcnapenue u
(hUBUKO-XUMUYIECKUT KOHJICHCAIIUS.
npouecc. PactBopsl. Hacelensslii nap u ero
CriocoObI TPUTOTOBIICHUS cBoOMCTBa. AOCONIIOTHAS 1
pacTBOpPOB. OTHOCHTEJIbHASI BIAKHOCTh
BO3IyXa
OJ. 12 Xumust
Tema 5 Cxopoctb OK 01, OK 02 Ol. 11(y) ®Pusuxa
XUMHAYECKHX PEaKITUi. Teopernueckoe 2 Tema OcHoBHBIE 2
XUMHAUYECKOE pABHOBECUE HOJIOKCHUA MOJIEKYJIAPHO-
KUHETHUYECKOU TEOpHH.

OJ. 12 Xumus OK 01, OK 02, |Teopernueckoe 2 OJ. 01 Pycckuii s3bIK 2
Tema 4.3 OK 04 Tema fI3bIKk KaK CpesICTBO
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buooprannueckue
coeauHenus. [Ipumenenue
1 OuosoruuecKas poib
YTJIEBOJIOB.

oO1enus

OJ. 12 Xumust OK 01, OK 02, |Teoperuueckoe OJ. 10 OBXK

Tema 4.3 Poiunb OK 04 Tema 310poBbe U

OpraHN4YeCKOM XUMHH B 3I0pPOBBIN 00pa3 )KU3HU

pereHuu IpodiemM

SHEPreTUYECKON

0€30IaCHOCTH, B

pa3BUTUU MEAUIIMHBI,

CO3/IaHUU HOBBIX

MaTepUasoB.

OJ. 12 Xumust OK 01, OK 02 [[IpakTuueckoe OJ. 09 ®usuveckas

Tema 3.1 [Ipenmer KYJbTYypa

HEOPraHUYeCKOu Tema CoBepiiieHCTBOBaHUE

xumun. Kiaccudukarmus TEXHUKU OPOCKOB MAYa!

HEOPraHUYECKHUX OpOCKH B KOp3UHY ABYMA

BEILICCTB. pyKaMi1 OT IpyaH, OLHOH
PYKO#1 OT 1j1e4a, IBYMS
pyKamu CBEpXY, C
OTCKOKOM OT IIIUTa — Ha
MecTe

OJ. 12 Xumus OK 01, OK 02 |Teoperuueckoe OJ. 03 UcTopus

Tema 3.2. MeTtasuisl. Tema HauanbHbiil nepuon

OO6mue dpuznyeckue u Benukoit OteuecTBeHHON

XMMHUYECKHUE CBOICTBA BOMHBI

MeTaiioB. CriocoObl

MOJIYYEHUS.

OJ. 12 Xumus OK 01 Teopernueckoe OJ. 08 UupopmaTuka

Tema 1.1.CoBpemeHHas
MOJIeTIb CTPOCHHSI aTOMa.
CHMBOJIIMYECKHUH SI3BIK
XAMHUH.

Tema MonenupoBanue
pa3IMYHBIX IIPOLIECCOB B
cpefie MporpaMMHUpPOBAHUS
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[TpodunpHas HaPABICHHOCTH JUCITUTUTHHBI

Tabmura 2.
HaumeHoBaHMe TeM Oo0pa3oBaTtebHbIE Buna 3anstus. Oo0bem HaumenoBanue Oo0bem
001eo0pa3oBaTebLHOI PesyabTatei(OK) | Bug nesareabHocTu 4acoB JMCHUIIMH Yacos
AU CIUTLTMHBI (Yyka3aTb KOIbI odyuyarouuxcs oA, OI1, IM (MJIK).
o0pa3oBaTeIbHBIX HaumeHoBaHue TeM
pe3yabTaTOB) 001eo0pazoBaTe/IbHOM
AUCHUIIJINHBI

O/. 12 Xumus OK 01 Teopernueckuit 2 OI1 03 2
Tema 7.10nacHble U BpeIHbIC OK 02 NudopmanuoHubie
MIPOU3BOJICTBEHHBIE (DAKTOPHI OK 04 TeXHOJIOTHH
Ha pabodeM MecTe CETEeBOro 1 OK 07 Tema Crioco0s!
CHCTEMHOTO aMUHHCTPATOpA. IK 1.1 Co3Aanus
JKOOMO3AIUTHAS TEXHUKA HA MK 2.4 HPE3CHTALINH
pabouem
Mecre. IlpotuBonoxapHas
3amuTa. OxpaHa OKpyxarouiei
Cpelibl, COOTI0ICHNE TTPABHII
WCII0JIb30BAHMUS.
OJ. 12 Xumus OK 01 [IpakTraeckuit 2 OI1 03 2
Tema 7.2 Onenka nociaeacTBus OK 02 Nudopmanuonusbie
OBITOBOM U MPOM3BOACTBEHHOMN OK 04 TEXHOJIOTUH
NeSITeTLHOCTH YEJIOBEKA C OK 07 Tema Coznanue
MO3ULUKA IKOJIOTUYECKOU K 1.1 MHTEPAKTUBHOTO
0€30MacHOCTH. K 2.4 KpOccBOpia
OJ. 12 Xumus [IpakTrueckuit 2 M/JK.11.01 2
Tema 7.3Kelichl (¢ yueTom OK 01 TexHoJsiorus
Oynymeit npodeccuoHaTBHOM OK 02 pa3padoTKu u
JEATEIIbHOCTH ) Ha aHaJIu3 OK 04 3aI0UTHI 023 JAaHHBIX
uH(pOpMaLIUU O OK 07 Tema Xpanwimme
MIPOU3BOIACTBEHHOMN K 1.1 JTaHHBIX
JIEATEIILHOCTH Y€IOBEKA, IIK 2.4

CBSI3aHHOH C nepepaboTKoi 1
MTOJIyYEHUEM BELIECTB, a TAKKe
C DKOJIOTHYECKOMN
0€3011aCHOCTHIO.

3amura kelica: [Ipencrasnenne
pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYILIEHUE C
MIPE3CHTAINECH )
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3. YCJIOBUSI PEAJIU3ALIMM ITPOT'PAMMBI OBILEOBPA30OBATEJIBLHOM
JACTUTLIAHBI

3.1.0cHamnenue yueOHOro KabnHera

Jns peanuzanu NporpaMMmbl y4eOHOM AMCIUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE
crielMasIbHbIe MOMEUICHUS, OCHAILIEHHbIE Y4eOHOU MeOEbIO U CPeICTBAMHU O0yUCHUS:
YueOHbIlt KAOMHET XUMHUH, OCHAIIICHHBIN 000pYy/I0BaHUEM (HATJISITHBIMH TTOCOOUSIMHU ):
- MMOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUYaIOIIUXCS;

- pabouee MecTo mperoaaBaTes;

- KOMIUIEKT Y4€OHO-HaIJISIIHBIX TOCOOMIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 3aJ1aHuUs JJI1 KOHTPOJIBHBIX paboT;

- Ipo(peccroHaAIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;

- MaTepuainsl 1 Aud3ayerTa;

-HaOOPBI MIAPOCTEPKHEBBIX MOJICIICH MOJIEKYJI;

- MOJIETTN KPUCTAJUTMYECKUX PEIICTOK;

-KOJUIEKIIUH MPOCTHIX U CIIOKHBIX BEIIECTB U KOJUIEKIIUH ITOJIUMEPOB;

-KOJIJIEKIIHMSI TOPHBIX TOPOJT U MUHEPAJIOB;

-Tabnuua Menzeneena;

-KOMIUIEKT TaOJIUI] IO XUMUU;

-KOMIUIEKT TaOJIUI] IO HEOPTAaHUYECKOU XUMUMU;

-KOMIUIEKT TaOJIUIl IO OPTAaHUYECKOU XUMUU;

-KOMIUIEKT TaOJIHUI] IO XMMHYECKUM TTPOU3BOICTBAM;

-KOMILJIEKT IOPTPETOB YUEHBIX-XUMHUKOB;

-y4eOHbIe (PUITbMBI, HU(PPOBBIE 00Pa30BATEIBHBIE PECYPCHI.

TEXHUYECKUMU  CPEICTBaMH  OOYy4YEHUS: KOMIIBIOTEp € YCTPOMCTBaMH
BOCIIPOU3BEIEHUS 3BYKA, IPUHTEP, MYJIbTUMENNA-TIPOCKTOP C IKPAHOM.

3.2. UnpopManroHHOe o0ecnevYeHre pean3auy NporpaMmmabl

1. ns peanusanuu nporpaMmbl OMOIMOTEUHBIN (POHT 00pa30BaTEIbHON OpraHu3aluu
JIOJDKEH UMETh TIeYaTHbIC W/WIIN 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe U HH(POPMAITMOHHBIC
pecypchl, peKOMEHJOBAaHHbIE ISl UCIIOJIb30BaHUs B 00pa30BaTeIbHOM MpOLECcCe, He
CTapIiie MATH JIET C MOMEHTA U3/IaHuUs.

2. PexkoMmenayemple TNi€4aTHblE H3JaHUS [0 peaju3aluu 001eo0pa3oBaTeNbHOM
JTUCIUTUIMHBL TIPEJCTaBICHB B METOJAMYECKMX PEKOMEHIAIMAX IO OpraHu3alvu
oOyJeHwus.

IMeuaTHble M3TAHNS U DJIEKTPOHHbIE U3IaHUS

Ochnosnas numepamypa:

1.Ky3uenona, H. E. Xumus. bazoBsiii ypoBeHnb. 11 kinacc: yueOnuk / H. E. Ky3Hernona,
A. H. JleBkun, M. A. Illatanos. - MockBa: MU3narensctBo "I[IpocBemenne"”, 2022. -
240 c. - ISBN 978-5-09-099557-3. - Tekctr: onexkrponnbii. - URL:
https://znanium.com/catalog/product/1928335  (mata oOpamenus: 29.05.2023). —
Pexxum nocryma: mo noamnucke.
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https://znanium.com/catalog/product/1928335

2.I'abpuensn, O. C. Xumus. ba3zosslii ypoBens. 10 kiacc: yueOnuk / O. C. 'aGpuensis.
- 5-e u3x., mepepaborannoe - Mocka: UznarensctBo "[Ipocsemienue", 2022. - 192 c. -
ISBN 978-5-09-099538-2. - TekcrT: AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1928190  (mara oOpamenus: 29.05.2023). —
Pexxum noctyma: 1o moamucke.

3.I'abpuensn, O. C. Xumus. bazoselit ypoBensb. 11 kinace: yueonuk / O. C. ['abpuensn.
- 8- u3n., crepeorunHoe - MockBa: M3garensctBo "lIpocBemenue", 2022. - 224 c. -
ISBN 978-5-09-099539-9. - Tekcr: 3JIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1928221  (mata oOpamenus: 29.05.2023). —
Pexxum nocrymna: mo nmogmnucke.

4. Kypun, A. A. Xumus. 10-11 kmacc. ba3oBeril ypoBenb: yueonuk / A. A. XypuHn. -
Mocksa: U3narensctBo "[Ipocsemenue”, 2022. - 176 c. - ISBN 978-5-09-099535-1. -
Teker : snekrponHslid. - URL: https://znanium.com/catalog/product/1928204 (nara
obOpanienus: 29.05.2023). — Pexum goctyna: no noAnucke.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Xumus. 11 xnacc. YrnyOnéuusiii ypoBenb: yueonuk / O. C. I'abpuensn, U. T.
OctpoymoB, C. A. CnagxoB, A. H. JléBkun. - MockBa : MW3marenbcTBO
"IIpoceemienne"”, 2022. - 432 c. - ISBN 978-5-09-099550-4. - TekcT: 37€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1928233 (mara oGpamenus: 29.05.2023).
— PexxuM goctyna: 1o nojmnucke.

2.I'abpuensn, O. C. Xumusa. 10 kmacc. YrinyOonéuueiii ypoBeHb: yueOHuk / O. C.
['abpuenssn, WM. I'. OctpoymoB, C. A. CnagkoB. - MockBa: HM3naTenbcTBO
"IIpocsemienue", 2022. - 400 c. - ISBN 978-5-09-099549-8. - TeKcT: 37€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1928192 (nata o6pamenus: 29.05.2023).
— PexxuMm noctymna: mo noamnucke.

3.Andunorenora, WM. B. Xumus: yY4eOHUK U TPAKTUKYM IS CPEIHETO
npodeccuoHanbHoro odbpazomsanusi / M. B. Audunorenora, A. B. babkos, B. A.
[TonikoB. — 2-e u3A., ucnp. u non. — Mocksa: M3natensctBo IOpaiit, 2023. — 291 c.
— (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11719-6. — Texkcr:

anekTpoHHbli  //  OOpaszoBatenbHast miatdgopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/513807 (mata obpamenus: 05.06.2023).

4 Hukonbckuii, A. b. Xumusi: y4eOHMK M TPAKTUKYM JJIE  CPEIIHEro
npodeccuonansuoro odpazosanus / A. b. Huxonbckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u gomn. — MockBa : MsmarensctBo FOpaiit, 2023. — 507 c. —
(ITpodeccuonansnoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Teker:
anekTpoHHbI // OOpaszoBatenbHas 1iargopma FOpaiit [caitit]. — URL:

https://urait.ru/bcode/513537 (nmara oopamenus: 05.06.2023).

5.Xumusa : ydeOHMK sl cpenHero mnpodeccuoHanbHoro obpazoanus / 0. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBain ; mox o6mieit penaxiueit I
H. ®aneeBa. — 2-e u3a., nepepad. u gon. — Mocksa: M3gatensctBo Opaiit, 2023. —
431 c. — (ITpoeccuonansuoe odpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr:
anekTpoHHbit  //  OOpaszoBatenbHas miatdpopma IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/513073 (nmata obpamenus: 05.06.2023).
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https://znanium.com/catalog/product/1928233
https://znanium.com/catalog/product/1928192
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073

6.Ily3akoB, C. A. Xumus. 11 kmacc. YrimyOonéuueiii ypoBeHb: yuebnuk / C. A.
[lyzakoB, H. B. Mamununa, B. A. IlonkoB. - 3-e u3a. - MockBa: M3matenbCcTBO
"IIpocemienue", 2022. - 320 c. - ISBN 978-5-09-099543-6. - TeKcCT: 371€KTPOHHBIM. -
URL: https://znanium.com/catalog/product/1928223 (nata oGpamenus: 29.05.2023).
— PexuM goctyna: 1o nojmnucke.

7.I'ycesa, E. B. Xumus qis CIIO: yueOHO-MeToauueckoe mocodue: B 2 yacTsax. YacThb
1 / E. B. I'ycea, M. P. 3uranmmuna, J[. . Kynukona. - Kazans: KHUTY, 2019. - 168
c. - ISBN 978-5-7882-2792-4. -  Tekct: omektponsnsid. -  URL:
https://znanium.com/catalog/product/1899344  (mata oOpamenus: 09.03.2023). —
Pexxum nocrymna: mo nmogmnucke.

IleyaTHbIe M3TAHUS

1.I'abpuensa, O.C. Xumwms nmnus mpodeccwii ¥ CHEUATBHOCTEH TEXHHUYECKOTO
npoduns: yueonuk / O.C. I'abpuensn, N.I'. OctpoymoB. — 6 — uza., crep.- M.:
W3narensckuil neHtp «Axkagemus», 2017.-272 c.- ISBN 978-5-4468-5991-7.-Tekcr:
HEIOCPEACTBEHHBIN.

2. Xumus juis npodeccuilt M cnenuaibHOCTeW TexHuueckoro npoduis: [IpakTukym:
yue6. mocodue / O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnagkor, H.M. [lopodeena;
noa pea. O.C. I'abpuensna. — 6 —¢ u3a. - M.: M3marenbCkuil 1EHTp «AKaaeMus»,
2017.-304 c.- ISBN 978-5-4468-4807-2.-TekcT: HENOCPEICTBCHHBIM.

3. Xumus s npodeccuil U cnenuaibHOCTe TexHudeckoro npoduis: [Ipaktukym:
yue6. mocodue / O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnagkor, H.M. [lopodeena;
noa pea. O.C. I'abpuensina. — 5 —e usa. - M.: M3narenbckuil HEeHTp «AKaaemusy,
2016.-304 c.- ISBN 978-5-4468-4807-2.-TeKCT: HENMOCPEACTBEHHBIMN.

HNuTepHeT pecypcesbi:

1.http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie Marepuansl 00  onumnuaaax: MOCKOBCKOM  TOPOJICKOM,
Bceepoccniickoit,  Menaeneesckor,  MexnayHaponnou.  IIpuBenaensl  3amauu
TEOPETUUECKHX W DKCIIEPUMEHTAIBHBIX TYpPOB, MOJIPOOHBIE PEIIEHUs, CIUCKH U
dboTtorpaduu modbenuTenei.

2.http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema NHUCTAaHIIMOHHOTO OOYYEHUs, HallpaBleHHAs B TIEPBYIO ouepeab Ha
MTOArOTOBKY K OJIMMITMAJAM BCEX YPOBHEU — OT LIKOJIBHBIX 10 MeXyHapOaJHOM.
3.http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Toptan mo HanotexHojorusiM. OCHOBHas 11eJb — pa3BUTHE 00pa30BaHMS B 00JaCTH
HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-OJIUMITHAJIE TI0 HAHOTEXHOJIOTHSIM.

4 http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cripaBouHass uHpopManus 0 XUMHUYECKUX DJIEMEHTaX W UX CBOMCTBaX (Ha
AQHTJIUNCKOM SI3BIKE).

5.http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOs3BbIUHBIN CalT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.

6. https://hvsh.ru — Xypnan «Xumus B KOIEH.
7.https://postnauka.ru/themes/chemistry — nexuuu no xumuu Ha caiite [locTHayka.
8.http://eotourl.ru/4780 (http://elementy.ru/)
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https://znanium.com/catalog/product/1928223
https://znanium.com/catalog/product/1899344
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://webelements.com/
http://gotourl.ru/4792
http://periodictable.ru/
https://hvsh.ru/
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/

Hayuno-mmonynsipHbiii  MPOEKT «DJIEMEHTHl OOoNbIION Hayku» ((hu3uKa, XUMUS,
MaTeMaThKa, aCTPOHOMUS, HAYKH O KU3HU, Hayku o 3emie). HoBocTu HayKku, KHUTH,
Hay4YHO-TIOMYJISIPHBIE CTaThU, JEKIINH, SHIIUKIIONEIUH.

9.http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nionyJispHOro XypHana «llorenumnam». XKypnan uzmaércsa ¢ 2005 r., ¢
2011 r. — pazgen «Xumus».

10.http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4HO-TIONYJISIPHOTO )KypHaJla « XUMHS U KU3Hb». JKypHan uznaércs ¢ 1965 r.
11.http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast AMEKTpOHHAs OuOIMOTEeKa XuMudeckoro noprana «Chemnet», comepKut
ydeOHble © WH(DOpPMAIMOHHBIE MAaTEpPUAIbl IS IIKOJIBHUKOB M  YUUTEICH.
11.12.http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuil caldT OHJIaH-0Opa30BaHUs, COAEPKUT MHOTO HHTEPECHBIX
00pa3oBaTENbHBIX KYpPCOB U BHUJCOJEKIIUHN ISl IIIKOJIBHUKOB, CTYJICHTOB U YUUTEIICH.
EcTh HECKOJIBKO KYpPCOB 10 XUMHUHU.

13.http://orgchemlab.com/

Caiit, mOCBAIMEHHBIN MpaKTHYECKO paboTe B 1abopaTopuu

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30BATEJILHOI
JUCUMUIIIAHBI

KoHTposib 1 o1ieHKa pe3yibTaToB 00YUYEHUs! OCYIIECTBIISICTCS MPENoAaBaTEeIeM B
poliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U J1a00paTOPHBIX PabOT, TECTUPOBAHUSA,
a TaKXKe BBIMOJHEHUS OOYYaIOIIMMUCA WHAUBUIYATbHBIX 3aJaHuld, MPOEKTOB,
uccinenoBanuii. Pe3ynbTaThl 00y4YeHHUs] ONpPEACNSIOT, 4YTO OOyYaromMuecs IOJKHBI
3HaTh, TOHUMATh U IEMOHCTPUPOBATH MO 3aBEPUICHUM U3YUCHUS JUCHIUTIIUHBI.

Jns dbopmupoBaHusi, KOHTPOJSI W OIEHKH PE3yJIbTaTOB OCBOCHUS Y4EOHOM
JUCLHUIUIMHBI UCIIONB3YETCS CHUCTEMAa OLEHOYHBIX MEpPONPUSATUN, MpPEeACTaBISIONIas
co00l KOMIUJIEKC y4eOHBIX MEPONPHUITHUM, COTIACOBAHHBIX C pe3yJbTaTaMUu O0ydeHUs
u chopmymupoBanHbix ¢ yderom DPI'OC COO (mpeaMeTHbIE pPE3yIbTaThl 10
mucuuruinie) u GI'OC CIIO

Koa v HammeHoBaHme Paznen/Tema Tun oueHoYHbIX

popmupyembIx MEpPONPUATHH
KOMIIeTeH Uil

OK 01. Beibupath crocoOsl P1, IT-o/c Juarnoctuueckas

pelieHus 3aaad P2, 11 -o/c paborta

npodeccuoHaIbHON P 3,11 -o/c KonTtponbHas padora

JIEATEIIbHOCTH TPUMEHUTEITBHO P 4,11 -o/c CaMooI11eHKa "

K pa3IMYHbIM KOHTEKCTaM P 5, [T-o/c B3aMMOOILIEHKA

OK 02.Hcrions30BaTh P 1, Tema 1.1, 1.2, 1.3, 11 -o/c | lIpesenTamms  MuHH-

COBpeMEeHHbIe cpejcTBa moucka, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | IPOCKTOB

aHaM3a ¥ HHTEPIIPETaIH 2.5, IT-o/c YCTHBIH W MHCHMEHHBIH

uH(pOpManuu, 1 P 3, Temn 3.1, 3.2, 3.3, 3.4, | OUpOC
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UH(OPMALIMOHHBIE TEXHOJIOTUN IT -o/c Pe3ynbTaThl BEIOTHEHUS
JUTS. BBITTOJTHEHMS 33,129 P 4, Temn 4.1, 4.2, 4.3, 4.4, | yaeOHBIX 3a7aHUI
npodeccuoHaIbHON 4.5,11-o0/c Pazpaborka  mapmipyTa
JIeTCILHOCTH P 5, Temnr 5.1, 5.2, 5.3, I1-o/c | oOpa3oBaTeabHOTO
OK 04.2¢dexTnBHO P 1, Tema 1.2, 1.3, I1 -o/c MyTEIIECTBUS
B3aUMOJICCTBOBaTh U paboTtath B | P 2, Temsr 2.1, 2.2,2.3,2.4, [IpakTrueckue paboThI
KOJIJICKTHBE U KOMaH/IE 2.5,IT-o/c [IpomesxyTounas

P 3, Tems1 3.1, 3.2,3.3, 3.4, arrecTanus

IT -o/c (BBIIIOJIHEHHE  3aJaHUi

P4, Temr1 4.1,4.3,4.4,4.5, Ut mudzayeTa)

IT -o/c

P 5, Temsr 5.1, 5.2, 5.3, I1-o/c

OK 07 CopeiicrBoBats | P 1, Tema 1.2, 1.3, IT -o/c
COXPaHEHHIO okpyxaromeii | P2, Tempr 2.1,2.2,2.3,2.4,
cpenpl, pecypcocbepexenuto, | 2.5, I1-o/c

>pdexTuBHO  geiicTBOBAaTH B P 3, Temsr 3.1, 3.2, 3.3, 3.4,

Ilpe3BLI‘13.I‘/'IHI:»IX CUTYyalluiax

IT-o/c

P4, Temb1 4.1,4.3,4.4,4.5,
IT -o/c

P 5, Temsr 5.1, 5.2, 5.3, I1-o/c

IIK 1.1 ®opmupoBath [I-o/c P 4Tema 4.2., Tema | 3ammra nabopaTopHOU

AITOPUTMBI pa3pabOTKH 4.3, P6 Tema 6.2, P7 Tema 7 | pabotsl

MPOTPAMMHBIX MOJAYJIEH B 3amanusi B TECTOBOM

COOTBETCTBUU C TEXHUYECKUM dopme

3aJIaHHEM Pemenue 3amau

MK 2.4 OcymiecTBisTh IT-o/c P4 Tema 4.2., Tema 4.3, Brmosmenne

pa3paboTKy TecToBbIX HaOOpoB U | P6 Tema 6.2, P7 Tema 7.1, MHAMBHAYaILHOTO

TECTOBBIX CLICHAPUEB IS Tema 7.2 ITpOCKTa

[POrPaMMHOTO 00€CTIEYEHHSI. Pabora B rpymmax
Brinosninenue

NpaKkTUYECKUX padoT
[IpakTHko-
OpPUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aaHuUs
IIpaktuko-
OPHUEHTUPOBAHHBIE
pacueTHbIE 3aJaHUS
[IpakTuko-
OpUEHTUPOBAHHBIE
CUTYallMOHHBIC 3a/IaHUS
3amuTa KeicoB

Ouenka ¢GopMUPOBaHUS U Pa3BUTUA OOIIMX KOMIIETEHIIMM, JOCTHXKCHUS
0oOyJaronmuMuCs  JMYHOCTHBIX  PE3yJIbTaTOB  OCYIIECTBISETCS  MOCPEICTBOM
WHTEPIpPETAUA PE3yJIbTaTOB HAONIONCHUA 3a JEATEIBHOCTHIO OOYYaIoOImUXCs B
MPOIIECCEe OCBOEHUS OOIIEH KOMIETCHIIMH, 32 aKTUBHOCTHIO B OCBOCHHMM YYEOHOMU
JTUCIUTUIMHBI HA 3aHSATHAX, 32 OpraHu3aleil COOCTBEHHOW Y4eOHOW NesTeIbHOCTH,
HAJIMYMEM OTBETCTBEHHOCTH 3a pe3yibTaT y4ueObl, NPUCYTCTBUEM KYJIbTYpPbI
noTpeOieHuss HHPOPMaIUK;, aKTUBHOCTHIO YYaCTHsS BO BHEYPOUHBIX MEPONPHUITHUIX
MOAUCIUIIIMHE, COONIOJICHHEM J3THYCCKMX HOPM OOIICHHS TPH B3aUMOJICHCTBHH C
00yYarIMMHUCS, TPEnoJaBaTeIsIMU U C YYETOM HHBIX KpHUTEpHEeB (cMm.pazien 2
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paboueii [Iporpammbr BocriuTanus).

[lomyueHnnbie pe3ynbTaThl HAOMIOACHUM YUYWTBHIBAIOTCS TMPH IPOBEIECHUU

KOMIUIEKCHOM OLIEHKH I10 3aBEPILICHUI0 y4eOHOTO0 rojia.

[Tpunoxenue 2

TemaTuka HHAUBUAYAJBHBIX ITPOCKTOB HpO(l)eCCI/IOHaJIbHOﬁ HanpaBJCHHOCTHN

1.

b

DU3NKO-XMMUYECKNE METOAbl aHAM3a M JHATHOCTUKA C TNPUMEHEHHEM
KOMITBIOTEPHON 00paOOTKH TaHHBIX.

ANropUTMUYECKUI MOAXOJ K PEHICHHIO 3aJad Ha OmpefesieHue (popmyJbl
OpPraHUYECKOro BEUIECTBA 10 YPABHEHUIO XUMUYECKON PEAKIUY.
KomnerorepHoe MoenupoBaHue JUisl pelIeHNs XMMUUECKUX 3a1ad.
KoMIbroTepHBIE MPOTPaMMBI, JUIsl pacdeTra CTPYKTYpPbl M CBOMCTB MOJIEKYJ
BELIECTBA.

AnropuTMHU3anMs TUIOBBIX XUMHUYECKHUX 3a/1a4.

BupryanbHO€ MOIEIMPOBAaHUE XUMHYECKUX MTPOLIECCOB.
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