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o0pa3oBaHus U MPo(ecCHOHATBHOI HAIPABICHHOCTH.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOI'PAMMBbBI
OBIIEOBPA3OBATEJIbHOM JUCHUIIJIMHBI OYIIL.12y XUMUSI

1.1. MecTo AMCHUILVIMHBI B CTPYKType OCHOBHOH NPo(ecCHOHATBHOM
0011e00pa3oBaTEILHOI MPOrPaMMBbI

OO6meoOpa3oBaTenbHas JUCHUIUIMHA «XUMHUS»  SIBISIETCS  00s13aTeIbHOM
yacThio 00IIe0o0pa3oBaTenpHOr0 Iukiaa oOpa3oBaTenbHOl mporpamMmbel CIIO B
cootBeTcTBUM ¢ PI'OC 110 cnermanbHocTH 34.02.01 CecTpunckoe aeno.

1.2. llesiu ¥ IUIAaHMPYeMble Pe3yJabTaThl 0CBOCHUS TUCIIUILINHBI:

1.2.1. Ileab 00meo0pazoBaTebLHOM AU CIATIIHHbBI

— (QopMmupoBaHUE KauyeCTB JIMYHOCTH, HEOOXOAUMBIX YEJIOBEKY IS
MOJIHOIEHHON J>KU3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX XHUMHUYECKOU
NEATCIbHOCTU: MBIIUICHUS, HWHTYUIMH, JOTUYECKOTO MBIIUICHUS, DJEMEHTOB
MOCJIEIOBATEILHOCTH,  IPOCTPAHCTBEHHBIX  MPEJICTABICHUN, CIOCOOHOCTH K
MPEOJOIEHUIO TPYAHOCTEN.

3amauu:

— o0ecrneuuTh  CO3HATEIbHOE  YCBOCHHME  YyUYAIIUMHUCSA  BaKHEHIIUX
XUMUYECKUX 3aKOHOB, TEOpPUM, MOHATHUNA, 3HAKOMHUTh C METOJaMU XHUMHYECKOU
HayKH;

— (opmMupoBaTh Hay4YHOE€ MHUPOBO33PEHHUE, a Tak)K€ MOHMMAaHHE TOTO, YTO
XUMUYECKOe O0pa3oBaHWE — O00S3aTEeNbHBIN 3JEMEHT KYJIbTYpbl, HEOOXOIUMBIi
Ka)XJIOMY Y€JIOBEKY;

— BOCIIUTBHIBATH TPYAOIIOOME, HPABCTBEHHOCTh, HWHTEPEC K TIPEIAMETY,
OepeXXHOE OTHOIIEHHWE K TPUPOJIC, YBAXKEHHE K MPeoOpa3yrolUM BO3MOXKHOCTSIM
HayKd, TOHUMaHUE IPUOPUTETA OOIICUETOBEYECKUX [ICHHOCTEH;

— pa3BUBaTh MBIIUICHUE YYAIIMXCS, UX CAMOCTOSITEILHOCTh U TBOPYECKYIO
aKTUBHOCTh B OBJIAJICHUM 3HAHUSMU, 00y4yaTh pa3HOOOpPA3HBIM BHJIAM Y4YEOHOM
NEATEIIBHOCTH.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHSI 0011e00pa3oBaTeJbHOI
AUCcHUIIMHBI B c00TBeTCcTBHH ¢ PI'JIC u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHne AUCIUIUITMHA UMeeT npu popmupoBannu U pazsutuu OK u
K.
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Mpo¢eCCHOHATHHOM
IMeaTeIbHOCTH
NPUMEHUTEIBHO K
[pa3IMYHBIM KOHTEKCTAM

— TOTOBHOCTBH K TPYAY, OCO3HAHHE [IEHHOCTHA MacTepCTBa, TPYAOII00HE;

— TOTOBHOCTH K aKTHBHOH JCATCIHPHOCTH TEXHOJOTHIECKOM M COIHMATLHON
HAIPaBIEHHOCTH,  CIOCOOHOCTP  WHHUIWUPOBATh,  IUIAHUPOBATh |
CaMOCTOSITENIFHO BBIMTOJHATH TAKYO ESATEIHHOCTD;

— WHTEpec K pa3IudHbIM cepaM mpodeccHOHANBHON AeITEeNbHOCTH,
OBJ'IaJIeHI/Ie yHI/IBepcaﬂbHLIMI/I y‘-ICGHLIMI/I IIO3HAaBAaTCJIbHBIMU ﬂeﬁCTBHHMHZ

— 0a30BbIC JJOTUYECKHE JICHCTBUS:

—  €aMoCTOsTeNbHO  (OPMYJIUPOBATH U
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJ’II/IBaTI) CyHleCTBeHHI:-IfI HpI/I3HaK WM OCHOBAHUA OJIsA CpaBHeHI/IH,
Kaccu(puKau 1 0000IeHS;

— ONpeneNsITh LENH ACATSIEHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTCPUH HX
JIOCTUKCHUS,

— BBUIBIATH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B pPacCMaTPHUBaEeMBIX
SIBJICHUSX;

— BHOCHUTH KOppeKTI/IBLI B JCATCIBHOCTb, OICHHBATb COOTBCTCTBHC
PE3yNbTATOB IEJSIM, OLIEHUBATH PUCKH MOCIIEICTBUH JIEATENHHOCTH;

— paSBI/IBaTI) eraTI/IBHOG MBIIIJIICHUEC HpI/I peHIeHI/II/I JKNU3HCHHBIX HpO6J’I6M
0a30BBIC UCCIICAOBATEIBCKUE JICHCTBHS:

— BIaAeTh HABBIKAMHU  Y4eOHO-HCCIEA0BATEIbCKOW U
JIeSITeTIbHOCTH, HaBBIKAMH Pa3peIIeHus Mpooiiem;

— BBUIBJATH NPUYMHHO-CJICJCTBCHHBIC CBS3W W aKTyaIM3WPOBaTh 3a/1ady,
BBIIBUTATh THIIOTE3y €€ peIIeHWs, HaXOAWTh apryMeHTHl Ui
JTOKA3aTeNbCTBA CBOWX YTBEPXKICHUH, 3aJaBaTh IMapaMeTphl H KPUTCPUHU
pelIeHus;

— aHAIM3UPOBaTh MOJYYEHHBbIE B XOJE€ pELICHHS 3alayd pe3yJbTaThl,
KpI/ITI/I‘-IeCKI/I OLUCHUBATH HUX HOCTOBCpHOCTB, HpOFHOSI/IpOBaTB U3MCHCHUC B
HOBBIX yCHOBI/IHX;

— yMETh NIEPEHOCHUTD 3HAHMS B MTO3HABATENILHYIO U MPAKTUIECKYIO 001acTH
KU3HCACATCIIBHOCTH,

— yYMeTh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

— BBIABUI'aTb HOBBIC HJICH, Hpe}lHaFaTB OpI/IFI/IHaHBHBIe moaxoapl H
pelieHus;

aKTyaJM3HpoBaTh MpodiIemMy,

MIPOEKTHOM
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HJIaHl/IpyCMble P€3yJabTaThbl 0CBOCHUHA yqeﬁﬂoro npeamMera
Koa n HaumeHoBaHuUe IInanupyemsle pe3yJbTAThI 0CBOCHHUS JHCIHMILIHHBI
(popmupyembix
KoMIeTe il O0mue JucuuninHapHbie
OK 01. Berbupats cioco0s! | B wacTi TpymoBoro BoCinTaHus: — BIAAETh  CHCTEMOM  XMMHYECKUX  3HAHUI, KOTOpas  BKJIIOYAeT:

OCHOBOITOJIATAIOMINE TIOHATUS (XMUMHUYECKHH JJIEMEHT, aToOM, SJEKTPOHHAas
oboyouka atoma, s-, pP-, (-3IEKTPOHHBIE OPOWTANM aTOMOB, MOH, MOJICKYIa,
BaJIEHTHOCTh, 3JEKTPOOTPULATENBHOCTb, CTENEHb OKUCIECHUSA, XHMHYECKas
CBs3b, MOJIb, MOJIIpHas Macca, MOJSIPHBIH 0OOBEM, YTICPOIHBIA CKeJeT,
(yHKIMOHATBHAS TPYIA, pPaAWKajl, HW30MEpHs, H30MEpHI, TOMOJOTHYECKHMA
pPSAI, TOMOJIOTH, YTIIEBOAOPOJBI, KHUCIOPOA- U a30TCOJEpiKallie COeIUHEHUS,
OHMOJIOTUYECKH AaKTHBHBIC BeIIecTBa (YIJICBOIBI, JKHPBI, OCJIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJSIDHBIE  COSJHHEHMS,
KpUCTAJTTMUECKasl pelIeTka, TUIBI XUMHUYECKHX peakiuuil (OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC, 3K30- U JHIOTCPMHUYCCKHE, PEAKIUUd HOHHOrO OOMEHa),
pacTBOp, DIIEKTPOJUTHI, HEIIEKTPOIUTHI, AJIEKTPOJIUTHUYECKAs JAUCCOIUAIIHS,
OKHUCJIMTENb, BOCCTAHOBHUTENb, CKOPOCTb XMMUYECKOW pEakUuu, XUMHUYECKOE
paBHOBECHE), TCOPUU U 3aKOHBI (TEOPUS XUMHUIECKOTO CTPOCHISI OPTaHIMYECKIX
BemectB  A.M. DbByrtnepoBa, Teopus 3IEKTPOIUTHYECKON OUCCOLMALNH,
nepuonudeckuii  3akoH J[.M. MeHgeneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIHYECKUH S3bIK XHUMUH, (DaKTOJOTHUECKUE CBEIACHUS O
CBOMCTBaX, COCTaBe, MOJyYCHWHU M OE30MacHOM HCIIOJIb30BAHUU BaKHEHUITUX
HEOPTaHMYECKUX H OPraHWYeCKHMX BEIIECTB B OBITY W MPAKTUYECKOM
JIeITeJIbHOCTH YEJIOBEKa;

— yMETh BBIABIATH XapakTepHblEe NPU3HAKM M B3aUMOCBS3b H3yUEHHBIX
MOHSITHIA, TIPUMEHSATh COOTBETCTBYIOLIUE MOHATHS MPU OMUCAHUU CTPOCHUS U
CBOMCTB HEOPraHWYECKHX M OPraHMYECKHX BEIIECTB M WX MPEBpaIICHHUIA;
BBISIBJISITH B3aMMOCBSI3b XUMHUECKUX 3HAHUHU C MOHATUSAMH U NPEICTaBICHUAMU
JIPYTUX €CTECTBEHHOHAYUYHBIX IPEIMETOB;

— yMETb HCIOJIF30BaTh ~ HAMMEHOBAHUA  XHUMHYECKHX  COCOUHEHHM
MEXIYHApOAHOIO COK03a TEOPETUUECKON U MPUKIAJIHON XUMUU U TPUBHAIILHBIE
Ha3BaHWs BaXXHEWIIMX BeMmICCTB (ITWIICH, AaleTWICH, TJHIEpUH, (eHo,
(dbopManbaerua, YKCyCHas KHCIIOTa, TIUIMH, yrapHbIA Ta3, YTIeKUCIBIN Tas,
aMMUak, TalleHasi M3BeCTh, HeralleHas H3BECTh, MUTHEBAs COAA U APYTHX),
COCTaBIISATh POPMYJIBI HEOPTAHWIECKUX M OPTaHMYECKHX BEIECTB, YPaBHECHUS
XUMHUUYECKHX PEAKIHid, OOBSCHATh WX CMBICH, IMOATBEPKAATh XapaKTepPHBIC
XUMHUYECKHE CBOWCTBA BEMIECTB COOTBETCTBYIOIIMMH OKCIEPHUMEHTAMU U
3aMUCAMH YPAaBHEHUM XUMHUYECKUX PEaKIIUii;
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— CHOCOOHOCTh HX HWCHONB30BAHUS B II03HABATEIBHOW M COIMAIBLHOMN
MpaKTHKE

— yMEThb YCTAaHaBIMBATh NPHHAMICKHOCTh H3YUCHHBIX HEOPTaHWYECKHX H
OpPTaHWYECKUX BEIIECTB K ONPEACICHHBIM KJaccaM M TPYIaM COEAWHEHHH,
XapaKTepu30BaTh WX COCTaB M BaKHEHIIHME CBOICTBA; ONPENESATh BHJIBI
XMMHYECKHX CBs3el (KOBaJIeHTHAas, HOHHAs, MeETaUIMYecKas, BOJOPOJHAs),
TUIBl KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KIaCCH()UIMPOBATh XUMUYECKHE
peakium;

— chopMHpOBaTh TPEICTABICHHUS: O MaTepHAIBHOM EIUHCTBE MHpa,
3aKOHOMEPHOCTSIX M MO3HAaBAEMOCTH SIBJICHUH IPHUPOIBI; O MECTEe W 3HAYCHHU
XMMHH B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECIICYEHNH YCTOHIHBOTO
Pa3BUTHS YETIOBEUECTBA: B PEIICHUH ITPOOIIEM SKOJIOTHIECKOM, SHEPTeTHIECKOH
W TIMIEBOH OE€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHHM HOBBIX
MaTepuasoB, HOBBIX HCTOYHHMKOB 3HEPIHH, B OOECIICUCHHH pPALMOHAIBHOTO
MPUPOJIONIONB30BaHUs, B (POPMUPOBAHUN MHPOBO33PEHHUS M 0OIIEi KyIbTyphl
YeJOBeKa, a TAaKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOLICHUS K CBOEMY
3I0POBBIO U IIPUPOTHON Cpere;

— BIAACTh CHUCTEMOH XUMHYECKUX 3HAHUH, KOTOpas BKJIIOYAECT:
OCHOBOIOJIATAIONIME MOHATUS (JOMOJHUTENHFHO K CHCTEME MOHATUN 0a30BOT0
YPOBHSI) - WM30TONBI, OCHOBHOEC M BO30YXKICHHOE COCTOSHHE aroMma,

ruOpuIU3anusl aTOMHBIX opOuTainei, xumudeckas cBsizb ("O’ " u "", KpaTHbIE

CBSI3M), MOJIApPHas KOHLEHTpAUMs, CTPYKTypHas QopMmyna, H30Mepus
(cTpykTypHas, reomeTpudeckas (LHC-TPaHC-H30MEpPHUs), THIBI XUMHUYECKHX
peakimii (roMo- W TeTepOreHHbIe, OOpaTHMble W HEOOpaTUMBIC), PacTBOPEI
(MCTUHHBIE,  JMCIIEPCHBIC  CHCTEMBl),  KPHCTAUIOTHUIPATHI,  CTENCHb
JIHUCCOLMALINM, OJIEKTPOJIU3, KPEKUHT, PU(QOPMHHI); TEOPHH M 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUECKUE 3HAHMS, JISHKAIINE B OCHOBE TIOHUMAaHHs
NPUYMHHOCTH W CHCTEMHOCTH  XMMHMYECKHX  SIBJICHHH, COBpEMEHHBIE
NPE/ICTABICHUSI O CTPOCHHM BelleCTBA HAa AaTOMHOM, MOJIEKYJISIDHOM U
HAJIMOJICKYJISIPHOM YPOBHSIX; MPEACTAaBICHUS O MEXaHH3Max XHMHYECKUX
peakiuii, TEePMOJAMHAMHYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX HUX
NpOTEKaHusi, O XUMHYECKOM  paBHOBECHM, JHUCIIEPCHBIX  CHUCTEMax,
(hakTONOrMYecKre CBEACHHS O CBOMCTBAX, COCTABE, MOJYYEHHH M 0E30MacHOM
UCTIONIb30BAaHUN BaKHEHIINX HEOPraHMYECKHX W OPraHMYECKHX BEIIECTB B
OBITY M TPaKTHYECKOW NEsTeJLHOCTH YeJOBEeKa; OOMIMX HaydHBIX NMPHHIMIIAX
XMMHYECKOTO TPOW3BOJCTBA (HAa NpHMEpE MPOM3BOJICTBA CEPHOW KHCIIOTHI,
aMMHMaKa, MeTaHoJ1a, HepepaboTKH HeTN);

— yMeTb IPOBOAWUTH PACUETHl 10 XHMHYECKHM (opMynaMm M ypaBHEHUSIM
XMMHUYECKHX pEakluil ¢ HCMoJb30BaHHEeM (HU3MYECKUX BEJIMYMH (Macchl,
o0beMa Tra3oB, KOJIMYECTBA BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHOW CTOPOHBI: PACYEThl 10 HAXOXKJICHUIO XMMHUUECKOIl (HOpMyJIbI
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BEIIECTBAa; pacdeTsl Macchl (00beMa, KOJMYEeCTBa BEHIECTBA) IPOAYKTa
peaKkIuy, ecid OJHO W3 HCXOAHBIX BEMIECTB [aHO B BHIEC pacTBopa C
OTpEICIICHHON MacCOBOM JI0JIel PACTBOPSHHOTO BEIIECTBA MM J]AHO B M30BITKE
(MMeeT PUMECH); pacueThl MaCCOBOH M 0OBEMHOU JIOJH BBIXOJA MPOAYKTA
PEaKIMU; pacueThl TEIIOBOro 3(h(dekTa peakiuii, 00bEMHBIX OTHOIICHH Ta30B;
— YMETh BBISBJIATH XapaKTCPHbIC MPHU3HAKH W B3aHMMOCBSA3b W3YUYCHHBIX
MOHSATHUH, IPUMEHSATh COOTBETCTBYIOIIUE MOHATHUS MPH OMUCAHUU CTPOCHHS U
CBOWCTB HCOPTaHUYCCKUX M OPTraHUYCCKUX BEIICCTB M HUX MPEBPAINCHU;
BBISIBIIITH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C TIOHATHAMH U TPEACTABICHUIMHI
IPYTAX TPeIMETOB Uil Oojiee OCO3HAHHOTO IOHUMAaHWSI U OOBSCHEHUS
CYITHOCTH MAaTEpHaJbHOTO EIWHCTBA MHpA; HCIIOIB30BaTh CHCTEMHEIE
XUMHYECKIE 3HAHUS I OOBSCHCHHS W MPOTHO3UPOBAHUS SBICHUH, HMEIOIIINX
€CTECTBCHHOHAYYHYIO TIPHPOY;

— YMeTh  WCIIONB30BaTh  HANMCHOBAHHSA  XHMHUYECKHX  COCAWHCHHHU
MEKTyHapOJHOTO CO03a TEOPETUUECKON U MPUKIaAHOU XUMHUU U TPUBUAIbHbIE
Ha3BaHHUs BCUICCTB, OTHOCAHIMXCA K I/ISy‘IeHHI)IM KJlaccaM OpFaHI/IquKI/IX u
HeOpFaHI/IquKI/IX COGHHHGHHﬁ; UCIIOJIB30BaTh XI/IMI/I‘IeCKyIO CI/IMBOJ'II/IKy JJIs
cocraBieHUs: (GOPMYJ  HEOPraHMYECKHUX  BCIISCTB, MOJICKYJSIPHBIX U
CTPYKTYPHBIX  (pa3BepHYTBIX, COKpAlIeHHBIX M  CKeJETHbIX) (opmy
OpPTaHWYECKHAX BEIIECTB, COCTABIATh YPABHECHHS XHMHYCCKUX pEaKIuil u
pacKpeIBaTh WX CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPENICTBOM COCTAaBJICHUS JIIEKTPOHHOTO OajaHCa AITHUX PEAKIUH; peakIui
HOHHOTO OOMEHA ITyTeM COCTABICHHS WX ITOJHBIX M COKPAIICHHBIX MOHHBIX
YpaBHEHWIA; peakIuil THAPONW3a, peakIuid KOMIUIEKcooOpa3oBaHus (Ha
mpuMepe THIPOKCO-KOMIICKCOB IIMHKA W AJOMHHHS), ITONTBEPKAATh
xapaKTepHLIe XUMHUYECCKHUEC CBOﬁCTBa BCUICCTB COOTBETCTBy}OHII/IMI/I
9KCIIEPUMEHTAMU U 3aIIUCSIMU YPAaBHEHUM XUMUUECKUX PEaKLUii;

— yMeTh KiIacCU(UIMPOBATh HEOPraHWYECKHUE M OPraHWYEeCKHe BEILIeCTBAa U
XUMHUYECCKHUEC peaKL[I/II/I, CaMOCTOSATCIIBHO BI)I6I/IpaTI> OCHOBAHUS U KpI/ITepI/II/I IS
KJ'IaCCI/I(bI/IKaHI/II/I I/I3yqaeme XUMHUYECCKUX O6'I)GKTOB; xapaKTemeBaTb COCTaB U
BamHeﬁmne CBOﬁCTBa BCHICCTB, l'IpI/IHaI[J'Ie)KaHII/IX K OHpeL[eHeHHLIM KJlaccaM "
TpyNIiaM COCTUHEHU# (MPOCThIC BEUIECTBA, OKCHJBI, TUAPOKCUIBI, COJIH;
YIICBOIOPOMABI, TMPOCTHIC A(PUPBI, CHUPTHI, (CHOJBI, aJbJICTHUIBI, KCTOHHI,
KapOOHOBBIC KHUCJIOTBI, CJOXHBIC O3(QUPBI, JKUPHL, YIJIEBOALI, aMUHEI,
aMUHOKHUCIIOTHI, OETKH); IPUMEHSTh 3HAHHUS O COCTaBE M CBOWCTBAX BEIICCTB
JUTS SKCIIEPUMEHTAIFHON MPOBEPKH THIIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEU
HpOTeKaHI/IH XUMHUYCCKUX peaxunﬁ nu HpOFHOSI/IpOBaHHﬂ BOSMO)KHOCTGﬁ nux
OCYIIECTBIICHUS;

— YyMeTh IOATBEPKIaTh Ha KOHKPETHBIX IMPUMEpPAX XapaKTep 3aBUCHMOCTHU
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PEaKIMOHHON CIIOCOOHOCTH OPTaHWYECKUX COEAWHEHUH OT KPaTHOCTH M THUIA
KoBasleHTHOH cBs3u ("JI " 1 ""), B3aMMHOTO BIMSHHS aTOMOB U TPYIII aTOMOB B
MOJIEKyJIaX; a TaKk)Ke OT OCOOCHHOCTEH peali3alliy pa3MuHBIX MEXaHH3MOB
MIPOTEKAHUS peaKiuil;

— YMeTh XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30YKJICHHOM COCTOSIHHHM) U MOHOB XMMHUYECKHX 3JIEMEHTOB 1 - 4 mepuonos
Ilepuoguueckoi cucremsl .M. MenneneeBa U UX BaJIEHTHbIE BO3MOXKHOCTH,
ucronb3yst moustusa "s", "p", "d-anexkTpoHHBIE" OpOWTANM, IHEPreTHUECKHE
YPOBHH; OOBSACHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHYECKHX
3JIEMEHTOB M 00pa3yeMbIX MU COCMHEHHMH 110 NEpHOiaM U TPYIIaM;

OK 02. Ucnonp3oBath
COBPEMEHHBIE CPEICTBA
MOWCKa, aHAJIN3a 1
MHTEPIIPETALNH
WHPOPMALINH, U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JJIS
BBITIOJTHEHUS 32,14
poeCCHOHATBHOM
IMesITeNIbHOCTH

B 0067acTH IEHHOCTH HAyYHOTO HO3HAHMS:

— chopMHPOBAHHOCTH MHPOBO33pEHHS, COOTBETCTBYIOILETO
COBPEMCHHOMY YPOBHIO DAa3BHTHA HAayKl W OOILECTBEHHOW INPaKTHKH,
OCHOBAaHHOI'O Ha JWAJOre KyJbTYp, CIIOCOOCTBYIOLIEIO OCO3HAHHIO CBOETO
MecTa B IOJIMKYJIbTYPHOM MUPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATENLCKOW KYJIbTYpBI KaK CPEICTBa
B3aUMO/ICHCTBUS MEXKAY JIFOJbMH U [TO3HAHUS MHPA;

— OCO3HaHWE  LEHHOCTH  HAy4YHOW  JICSTEIBbHOCTH,
OCYIIECTBIIATh  HPOEKTHYI0O U HCCIIELOBATENbCKYIO
MHJMBHIYaJIbHO U B TPYIIIE;

OBnajicHIe YHUBEPCAIbHBIMU y4eOHBIMH TI03HABATEIILHBIMH ACHCTBHAMU:
pabota ¢ uHpOpMAaIHei:

— BIQJETh HABBIKAMH MNOJyYeHHs HHOOPMAIMH U3 HCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIIbHO OCYLICCTBIISATh MOKCK, aHAIN3, CUCTEMATU3ALHUI0 U
MHTEPIPETALHI0 HHPOPMALIMU Pa3IMYHBIX BHIOB U HOPM NpeCTaBICHHS;

— CO37aBaTh TEKCTHl B PAasNIMYHBIX (opMarax ¢ yd4eTOM Ha3HAUCHHUS
uHopManMK M LEJNeBOM ayAMTOpUH, BHIOMpas ONTHMAIbHYIO (GOpMY
NPE/ICTABICHUS U BU3YallU3allnHy;

— OIIGHMBAaThb  JIOCTOBEPHOCTb,  JIETHTUMHOCTb  WHpOpManuu,  ee
COOTBETCTBHE MPABOBBIM U MOPAILHO-3THUECKUM HOpMaM;

— HCIOJIb30BaTh CPEACTBa HMHGOPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJIOTMA B PEMICHHMH  KOTHUTHBHBIX, = KOMMYHUKAaTHBHBIX U
OpPTraHM3allOHHBIX 3a7a4 C COOJIoJeHHeM TpeOOBaHUH 3PrOHOMHKH,
TEXHUKH O€30IIaCHOCTH, THTHEHBI, PECYypcocOepeKeHMs, NPABOBBIX U
9THYECKNX HOPM, HOPM MH(OPMALIMOHHOH 0€30M1acHOCTH;
— BIaAeTh HAaBBIKAMH  PAclO3HaBaHUS W 3aIIUTHI
nH(OpPMAaLMOHHOH 6€301TacHOCTH JIMYHOCTH;

TOTOBHOCTb
JACATCIBbHOCTD

nHdopmanuy,

— yMEThb IUIAHUPOBAaThb W BBINOJNHATH  XMUMHYECKHH  3KCIICPUMEHT
(mpeBpamnieHust OpraHNYECKUX BEIIECTB ITPH HAPEBaHMH, MTOIy4YEHHUE 3THICHA U
M3y4YEHHE €ro CBOMCTB, KAauyeCTBEHHbIC PEAKIUHM HA aJbACTUIbI, Kpaxmal,
YKCYCHYIO KHCIJIOTY; JCHaTypamus OeNKOB NpH HArPEBaHWH, [[BETHBIC PEAKIIUH
0enTKoB; MPOBOIUTH PEAKIIMH HOHHOTO OOMEHa, ONpedeNsaTh Cpely BOIHBIX
pacTBOpOB, Ka4yeCTBEHHbIE peaklMu Ha cyibdar-, kapOOHAT- W XJIOpHUJ-
AQHHOHBI, HA KATHOH aMMOHUSI; peIlaTh 3KCIIePUMEHTAIbHBIE 33a4l 110 TeMaM
"Metamuiel" u  "Hemeramnsl") B COOTBETCTBUM C MpaBWIAMH TEXHHUKH
Oe3omacHocTH TpH  OOpamieHMH C  BeHIeCTBaMHM M J1abopaTOpPHBIM
000pyIOBaHHEM; TPEJICTABIATh PE3yJbTaThl XUMHYECKOTO HKCIEPHUMEHTa B
¢dopMe 3amMCH ypaBHEHHH COOTBETCTBYIOIIMX peakiuid u (GopMyiInpoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3YJIHTATOB;

— yMETh aHAIN3UPOBATH XUMHUYECKYIO HH(OPMAIHIO, MOTY4YaeMyI0 U3 Pa3HBIX
WCTOYHMKOB (CPENICTB MaccoBOM MH(popMaluy, ceTb VIHTEpHET U npyTHe);

— BIaAeTh OCHOBHBIMH METOJAAMH HAy4YHOTO TIIO3HAHHUS BEIIECTB M
XUMUYECKUX SIBIICHUH (nabmronenue, M3MEpeHue, 9KCIIEPUMEHT,
MOJIETUPOBaHUE);

— yMeTh IpPOBOAWUTH PACUEThl [0 XUMHYECKUM (OpMysaM W ypaBHEHUSIM
XUMHYCCKUX peaKL[I/Iﬁ C HCIIOJIb30BAHHUEM (I)I/I3I/I‘ICCKI/IX BCJIMYHH,
XapaKTepU3yIOMUX BElIeCTBA C KOJHUYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJbHBIE yCIOBHSA) Ta30B, KOJNMYECTBA BELIECTBA; HCIIOJIB30BaTh

CHCTEMHBIC XMMHUYECKHE 3HAHUs ISl NPUHATHS pPEHIEHHH B KOHKPETHBIX
JKM3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BEIIECTBAMH M UX IPHMEHEHUEM;

— yMEThb CaMOCTOSTEJIbHO IUIAHUPOBATh W  NPOBOAUTH  XHUMHYECKHH
OKCIIEPUMEHT (TOJydeHHE M M3yYeHHe CBOWHCTB HEOPraHMYEeCKMX U
OpPraHMYeCKHX BEIIECTB, KaYECTBEHHBIE PEaKIHH YIIEBOAOPOJOB Pa3IMUHbBIX
KJIacCOB M  KHUCJIOPOJCOJEPKAallMX OpPraHMYEeCKUX BEIIECTB, pEIICHHE
OKCIICPUMEHTAJIbHBIX 3aga4 mo pacrno3HaBaHUIO HEOPraHNn4YCCKUX u
OpPTaHMYECKHX BEIIECTB) C COOJIIOJICHHEM IpaBMJI 06e30macHOro obpamieHus c
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BEIIECTBAMH W J1a0OpPaTOpHBIM 00OpYyIOOBaHHEM, (OPMYIHPOBATE  IIEIH
HCCIICIOBaHMSA, TIPEIOCTABIATH B PA3IUYHON (hOpMeE Pe3yIbTaThl IKCIICPIMEHTA,
aHATM3UPOBAThH U OICHUBATH UX JIOCTOBEPHOCTH;

— YMETh OCYILICCTBIIATH ICJICHANPABICHHBIN MOUCK XUMHYCCKON HHGPOPMAIIHU
B Pa3IMYHBIX UCTOYHUKAX (HAy4YHAs W yuyeOHO-HAy4yHas JIUTEpaTypa, CPEiCTBa
MaccoBoit  mH(popMmarmu, ceTh HTEpHET W  Jpyrue), KPUTHYCCKH
aHATM3UPOBATh  XMMHUYECKYyI0 HH(pOpMAIMI0, TepepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C TIOCTABIICHHON y4ueOHOH 3a1aueii;

— BIAAETh CHUCTEMOM 3HaHUM O METOAAX HAYYHOIO IIO3HAHMA SIBICHUI
TIPHUPOIBI, HCIIOB3yEMBIX B €CTECTBCHHBIX HAYKaX M YMCHHAMHU MPUMEHSTH 3TH
3HaHUS TPHU IKCIEPUMEHTAIFHOM HCCICIOBAHUN BEUIECTB U JUIA OOBSICHEHUS
XUMHYECKUX SBIICHUH, WMEIONMX MECTO B TPHPOAE IPAKTHICCKON
JIeITeIbHOCTH YEJIOBEKA U B ITOBCEIHEBHOM JKU3HHU;

OK 03. [InanupoBatsb u

npodeccuoHaNbHOE U
VMIMYHOCTHOC pa3BUTHUC,
MpeANPUHIMATEIbCKYTO
CATCIbHOCTH B
npodeccroHabHOM chepe,
MCIIONB30BaTh 3HAHHS 110
MpaBOBOW M (pHHAHCOBOM
PaMOTHOCTH B Pa3IMYHBIX
PKU3HEHHBIX CHTYAIUsIX

[peaTn30BBIBATH COOCTBEHHOE

- OMpENeNsATh U BBICTPAUBATH TPACKTOPHH MPO(ECCHOHAIBHOTO Pa3BUTHS U
caM0o00pa3oBaHuS;

- OCYIIIECTBIIATH PACUETHO-TUIATEKHBIC ONICPAIMK C PA3HBIMHU BHIAMH JICHET
- BBIYMCIIATH IIPOCTBIE M CJIOKHBIC MNPOLCHTHI B PA3JIMYHBIX XKU3HCHHBIX
CUTYyallUAX;

- PaCCUUThIBATh PCAJIbHBIC W HOMHWHAJIBHBIC BCIWYUHBLI IIPU OlCpaluax C
NICHbraMH, TPEIIPUHUMATh IPABOMEPHBIE NEHCTBHS NpPH OOHapYKEeHHH
(hasbIIMBBIX JICHET;

- pa3nMyaTh peryJsipHbIC U HEPEryJSIPHbIE HCTOYHUKHU JI0XOJIOB;

- yCTaHABJIMBATH JIMYHbIC (DMHAHCOBBIC €M, PA3JIHMYaTh OCHOBHBIC BH/IbI
[PACXOIOB U CIIOCOOBI MX ONTUMHU3AIINY;

- OTKJIaIbIBATh JICHBIU HA ONPEICIEHHbBIE 1IEIH;

- PACCUUTHIBATH Pa3MEPhI BHIILIAT [0 MPOLEHTHBIM CTABKAM KPEJINTOBAHUS;

- OLICHUBATb PUCKHU MHBCCTUPOBAHUA,

- OMpeeIsITh CTPAXOBOU MPOIYKT U CPABHUBATH €TO BUJIBI;

— - HaxoauTh HWH(MOpPMAIMIO 00 OCHOBHBIX BHAAX ICHCHH W MMOCOOWH,
KOTOpBIE 00eCTIeYnBaIOTCS FOCYIaPCTBOM.

- OIIPCACIATH AKTYaJIbHOCTDb HOpMaTHBHO-HpaBOBOﬁ
npo(eCCUOHATBHON JCSITEIBHOCTH;

- MPUMEHSTh COBPEMEHHYIO HAYYHYIO NPO(ECCHOHANBHYIO TEPMUHOIOTHIO;

- OIPEAC/IATh U BBICTPAMBATHL TPACKTOPUU HpO(l)eCCI/IOHaJ'H)HOFO pa3zBUTHA U
camMo00pa3oBaHus;

= BBIABJIITH JOCTOMHCTBA M HEAOCTATKHU KOMMCp’-IeCKOﬁ nacu,

- MPE3CHTOBATh HJEU OTKPBHITUS COOCTBEHHOro jena B NpodecCHOHAIbHOH
eI TeIbHOCTH;

- oopmisITh OHM3HEC-TLIAH;

- PpaCCUYUTBIBATH Pa3sMCPhI BBITIIAT MO IMMPOUECHTHBIM CTaBKaM KpECIUTOBAHUA,

- ONpe/eNsATh MHBECTUIHMOHHYIO MPHUBICKATEILHOCTh KOMMEPUYECKUX HICH B
paMKax mpodeCcCHOHANIBLHOMN IEeSITeIbHOCTH;

- IPe3eHTOBATh OM3HEC-UACIO;

- ONPEAC/IATh HICTOYHUKHN (bl/IHaHCI/IpOBaHI/ISI.

- Jlns hopMupoBaHUsS] KOMIIETEHI[MHA PEKOMEH/IyETCSI CIOJIb30BATh CIEIYIOIINE]
METO/IbI 00y YEHHSI:

- TIOJITOTOBKA COOOIIEHHH, TOKIaJ0B, pedepaTos;

- TpOBENIEHHE MPAKTUUECKUX 3aHATHH B (hopMe MENOBBIX WM POJIEBBIX HID,
PKCKypcuil;

- BBINOJIHEHUE MHAWBHIYaJIbHOTO 00pPa30BaTEIBHOIO MPOEKTA MO TUCLMIUIHHE
«OCHOBBI (PUHAHCOBOI IPAMOTHOCTHY;

- pa3paboTka alrTOPUTMOB U TUIAHOB;

- KEHC-METO;

- IpobJIeMHOe 00yUeHNE;

JOKyMEHTallun B

- opT¢0oJIno;
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- BCE BHbI CAMOCTOSITEIbHOM pa60TI>I Ha y‘IeGHbIX 3aHATHAX,
— y4dacTuce 06yqa}omnxcsi B IMPOCKTAxX KOMMep‘{eCKOﬁ HalpaBJICHHOCTHU U Jp.

OK 04. DddexTrBHO
B3aUMO/ICHCTBOBATH U
[paboTaTh B KOJUIEKTHUBE U
KOMaHJIe

— TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATCIIBHOCTU U CaMOOIIPEACIICHULO,
— OBJaACHUC HaBbBIKaMH y‘{e6HO-HCCJ’I€Z[OB&TCJILCKOI7[, HpOGKTHOﬁ u
COIMaIbHOM JACATCIBbHOCTH,

OBHaHeHI/Ie YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JNCHCTBUSIMU:
COBMECTHAA OCATCIBHOCTD:

— TOHMMAaTh W  WCIONB30BaTh  NpPEUMyIIeCTBA  KOMAaHOHOH M
WHIWBUAYAILHOU pabOTHI;
— TPUHUMATh I[EId COBMECTHOH IEATENbHOCTH, OPTraHU3OBHIBATH U

KOOPJWHUPOBATH ACHCTBHUS 1O €€ JOCTHKEHHUIO: COCTABIATH IJIaH ACHCTBUM,
pacpeseNnsiTh poJid ¢ Y4eTOM MHEHUH y4acTHHKOB OOCYXKIaTh pe3yIbTaThl
COBMECTHOI paboThI;

— KOODIMHUPOBAaTh U BBINOJNHATH pabOTy B YCIOBUSIX peajJbHOTrO,
BUPTYaJIbHOTO ¥ KOMOWHHPOBAHHOTO B3aUMOJICHCTBHUS;

— OCYWIECTBIIATh IMO3UTHBHOE CTpPATErMYECKOe IOBEJICHHE B PA3IHUYHBIX
CUTyalusX, MPOSABJIATH TBOPUYECTBO U Boo6pa>1<eH1/1e, OBITh WHUIIMATUBHBIM
OgnasieHre YHUBEPCAIEHBIMH PETYJIITHBHBIMH ICHCTBUSMH:

MPUHATHE CE0sl U IPYTUX JIIOACH:

— TpPUHUMAaThb MOTHUBBl W apTyMEHTHI
PEe3yNbTaTOB AEATEIHHOCTH;

— TIIpU3HaBaTh CBOE IPaBO M MPABO APYIUX JIIOAEH HA OMNOKH;

— pa3BHBaTh CHOCOOHOCTH ITOHMMATh MHUP C HO3UIMHU JIPYTOTO YeJIOBEKa,;

JIpYTHX JIIOAed TpH aHaln3e

— YMeThb IUIaHUPOBAaTh U BBIMOJHATH  XUMHUECKUI  DKCIEPUMEHT
(TpeBpaleHus: OPraHUYECKUX BELIECTB P HArPeBaHUU, MOITy4YEeHUE dTWICHA U
U3yYeHHE €ro CBOMCTB, KaueCTBEHHBIE PEAKIMU Ha anbJeTruibl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JIeHaTypalusi OelKOB IpHU HarpeBaHWH, [[BETHBIC PEAKIHH
0EIKOB; NPOBOAWTH PEAKIMH HOHHOTO OOMEHa, ONpPEAENIATh Cpexy BOIHBIX
pacTBOpOB, Ka4deCTBEHHBIC peEakIMu Ha Ccyibdar-, KapOOHaT- W XJIOpPHUA-
aHHOHBI, HA KATHOH aMMOHUS; peIlaTh 3KCIIEPUMEHTAIbHBIE 33Ja4l 110 TeMaM
"Metamtet" w  "Hemeramnsl') B COOTBETCTBHH C TPaBWIAMH TEXHHUKH
Oe3omacHoCTH TpH  OOpamieHMH ¢  BEIIeCTBaMH M J1aOOpaTOPHBIM
000pyI0OBaHHEM; TPEJICTABIATh PE3yJbTaThl XUMHYECKOTO HKCIEPHUMEHTa B
¢dopMe 3amMCH ypaBHEHHMH COOTBETCTBYIOIIMX peakiuid U (opmyinpoBath
BBIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB;

— -yMeTh CaMOCTOATENIFHO IUIAHHUPOBaTb U MPOBOJAUTH  XMUMHUYECKUH
9KCHEpUMEHT (MOydyeHHEe M U3yueHHe CBONCTB HEOPTaHWMYECKUX U
OpPraHMYECKHX BEIECTB, KaUECTBCHHBIC PEaKIUH YTJIEBOJOPOIOB PA3TUUHBIX
KIACCOB M  KHCIOPOACOAEPKAIIUX OpPraHMYECKHX BEIIECTB, PpEIICHUE
SKCHEPUMEHTAIBHBIX  3afad [0  pAaclO3HAaBaHHIO HEOPraHWYEeCKHX U
OpPTraHWYECKHX BELIECTB) C COOJIIOAEHHEM IpaBWI OE30MacHOro oOpameHus ¢
BEIIECTBAMHM M J1a0OpaTOpHBIM 00OpynoBaHueM, (OpMyIMpOBaTh LEIH
WCCIIEOBaHMs, TPEAOCTABIATh B PA3IMIHON (OpMe pe3yIbTaThl IKCIIEPUMEHTA,
AHAJIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTH;

OK 06. Paborate B
KOJUJICKTUBE MW KOMaHJC,
B GEKTHBHO 00IIAThCS C
KOJLJICTaMH,
[PYKOBOJICTBOM,
MOTPEOUTETIMHU.

[IposiBAsATE TpakIaHCKO-NATPUOTHYECKYIO MO3HIHIO, JIEMOHCTPUPOBATH
OCO3HaHHOE TOBE/JIECHHE Ha OCHOBE TPATUIIMOHHBIX POCCHHCKUX TyXOBHO-
HPaBCTBEHHBIX I[EHHOCTEH, B TOM 4HCIE€ C YYETOM TapMOHH3AINH
MEKHAI[MOHAIBHBIX M MEXKPEJIUTHO3HBIX  OTHOIIEHUH, IPUMEHSTH
CTaHJApTHl AHTUKOPPYIIIHOHHOTO IIOBEACHUS

OITMCHIBAaTh 3HAYNMOCTH CBOEH CIICIIHAIbHOCTH,

- IPUMEHSTh CTaHAAPThl AaHTUKOPPYNLIMOHHOTO MMOBEJICHHUS;

- 3HAaTh CYIIHOCTb TPAXkKJTAHCKO-NATPUOTHUYECKOMN MO3UIINH, OOIIEUETOBEYECKIX
LICHHOCTEH;

- 3HaTh 3HAYUMOCTb NMPO(PECCHOHATLHON JIEATENBHOCTH 1O CIEIHATbHOCTH;

— - 3HaTh CTaHAAPThl AaHTUKOPPYNIIMOHHOTO IMOBEJIEHUS U TOCIEICTBUS €ro
HapyLICHHUSI.

OK 07. CogeiicTBoBaTh
COXPAaHCHHIO OKPYKAIOIICH
cpensl,
[pecypcocOepexeHuIO,
[IPUMEHSTH 3HAHUS 00
M3MCHCHHUH KJIMMAaTa,
MIPUHITUITEI OEPEKITUBOTO

B o6iracti 3K0JI0rHYEecKOro BOCIIUTaHUS:

— CcQOpPMHPOBAHHOCTh 3KOJOTHYECKOH KYJIBTYpHI, MOHAMAHHE BIUSHHUS
COLIMAJIBHO-)KOHOMHMYECKHX MPOLECCOB HAa COCTOSHUE MPUPOJHOH H
COLIMAILHOW CpeNbl, OCO3HAHWE TIIOOATBHOTO XapakTepa HSKOJOTHYECKUX
npobiiem;

— IUIAHHPOBAaHWE M OCYILECTBJIEHHWE JEUCTBUN B OKpY’Kalolleil cpeae Ha
OCHOBE 3HAHUS IIeJIe YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

— copMHpOBaTh  MPEICTABICHHUS: O  XUMHYCCKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpA, POJIM XUMHUH B IO3HAHUHU SIBICHUN
npupoApl, B (HOPMHUPOBAHMM MBINUICHUS W KYJIbTYPBl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAWMOW MJIsi PEHICHUS MPAKTHYSCKUX
3aa4 W DKOJOTHYCCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO U
MIPUPOJIHOI cpefie;

— yMeTh coOroaTh MpaBMia 3KOJOTHYECKH IEeNecooOpa3sHOro MOBEACHUS B
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NPOM3BOACTBA, YIPPEKTUBHO |— aKTUBHOE HENPHUATUE JAEHCTBHH, IPUHOCALIMX BPE OKPYKAKOIIEH cpee; |OBITY M TPYIOBOH NEATENBHOCTH B LIENAX COXPAaHEHUs CBOEro 370pOBbi M

MeHCTBOBAThH B — yMeHHe HPOrHO3UPOBATH He6IAroNpPUATHBIE JKOJIOrMUecKHe | OKpYyXKarollel MPUPOAHON Cpenbl; YUYHUTHIBAaTh ONACHOCTh BO3JCHCTBUS Ha

UPE3BBIYANHBIX CUTYAIUAX | HOCIeACTBHSA NpeIPHHUMAEMBIX JeHCTBUIA, IpeOTBPAILATE HX; JKUBBIE OpPTaHU3MBl OIpPEJENICHHBIX BEILIECTB, MOHMMAs CMBICH IIOKa3aTels
— pacLIUpEHUE OIbITA JEATEIBHOCTH 3KOJIOTHUYECKOM HAIPaBIEHHOCTH; HPEJCIBEHON Oy CTHMOM KOHIIEHTPAIH,

— YMeThb IPOTHO3UPOBATh, AaHAJIM3UPOBAaTh M OLEHUBATh C MO3MLIHUH
9KOJIOTMYECKOH 0€301acHOCTH IMOCIEACTBHS OBITOBOW M IPOU3BOACTBEHHOU
JIeSITEIbHOCTH YeJIOBEKa, CBSI3aHHOM C NepepabOTKOH BEUIECTB; MCIIOIb30BATh
MOJyYeHHbIE 3HAaHUS JJIsI TPUHATHS TPAMOTHBIX peIIeHWH MpolieM B
CHUTYaIUsIX, CBSI3aHHBIX C XMMUCH;

— yMEThb OCO3HAaBaTh OIACHOCTh BO3JCHCTBUSA HAa JKHUBBIC OPTaHM3MEI
ONpEICTICHHBIX  BEIIECTB, IIOHMMAas CMBICT  IIOKa3aTelsl  MpeAeiIbHOU
JIOIYCTHMOH KOHIIGHTPAINH, U TOSICHATh Ha NMpHUMeEpax CrocoObl yMEHbBIICHHS
U NIPEIOTBPALICHUS HX BPEAHOTO BO3JICHCTBHS Ha OPTraHNU3M YEJIOBEKA.

— OBJaACHUC HaBBIKaMH y‘{e6HO'HCCHGZ[OB&TCHLCKOﬁ, HpOGKTHOﬁ u
COHHaJ’ILHOﬁ JACATCIBbHOCTH,

cpeny.

I1K 1.2. ObecnieunBaTh JIMYHOCTHBIE pPe3yabTaThl 1) copMHUpOBaHHOCTP MIPEACTABICHUIN: O MAaTePHAIHbHOM €IIHCTBE MHPA,
Ge30MacHyI0 OKPYKAIOIIYIO  [pakIaHCKOE BOCIIUTAHHE 3aKOHOMEPHOCTSAX U II03HABa€MOCTH ABJICHUN IPUPOJBI; O MECTE U 3HAUCHHU

XMMHUH B CUCTEME €CTECTBEHHBIX HayK U €€ POJIM B 00ECIIEYeHHH YCTOIYMBOTO

N [pa3BUTHS YEJIOBEUECTBA: B PELICHUH POOJIEM IKOJIOTHUECKON, SHEPTreTHUECKOM
MEKIMMHOCTHBIX OTHOLICHHUH B KOJLICKTHBC U [TUILEBOI 0€30I1aCHOCTH, B Pa3BUTHH MEIULIUHBL, CO3aHUH HOBBIX

— TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH HPHMATEPUAIOB, HOBBIX HCTOYHUKOB SHEPIHH, B 00ECIIEUEHUH PALIHOHAIBHOTO
CO3MaHMM  Y4eOHBIX  NPOEKTOB,  pElIEHMH  y4eOHbIX  HIPHPOJIONOJIL30BaHMs, B (POPMUPOBAHMU MUPOBO33PEHHUS U OOLIEH KYJIbTYpbI

YeIOBEKa, a TAKXKE HKOJIOTHIECKHA 00OCHOBAHHOTO OTHOMICHHUS K CBOEMY

310pOBBIO U IPUPOJIHOM cpefe;

2) copMHPOBaHHOCTh YMEHUI MIPOTHO3UPOBATD, AHATH3HPOBATH U OIICHUBATH C

W apryMEHTBbl ApYyIruX IPH aHAJIU3C PA3JIMYHbIX BUIOB yqe6H0ﬁH03HHHﬁ 3KOJIOTMYECKON 0€30IIaCHOCTH TTOCIEACTBUS OBITOBOM 1

JesITeIbHOCTH ITPOU3BOJICTBCHHOM JCSITEIHPHOCTH YEIOBEKA, CBI3aHHOMU C repepaboTKoi

BELLIECTB; UCIOJIb30BaTh MOTYUEHHbIE 3HAHUS JIJIs1 IPUHSATHUS TPAMOTHBIX

[PEIICHU TPOOJIEM B CUTYAIIMSX, CBA3aHHBIX C XUMUCH;

3) chopMHPOBAHHOCTh YMEHHH OCO3HABATH OMACHOCTh BO3ACHCTBHUS HA JKUBBIC

TIPAKTHICCKOro  MPUMCHCHHMA  XUMHUH,  OCOSHAHMA  TOTO,  HTOlhnrapysmpr ompeieleHHBIX BEMECTB, MOHAMAas CMBICI TIOKa3aTeNs MpeienbHOM

JOCTH)XCHHs HAYKH €CTh Pe3ylbTal [UIMTEIbHBIX HAOIOACHUH,nomycTMMOl KOHIIEHTPAINH, U TIOACHATH HA IPUMEPAX CIOCOOB! YMEHBIIEHHUS U

KPOIIOTIIMBBIX 3KCIEPUMEHTAJIbHBIX IIOMCKOB, IIOCTOSIHHOTO TPYAQMPEAOTBpAlICHMUS UX BPEAHOTO BO3JICHCTBHS HA OpraHu3M 4Y€JIOBCKaA.

- MNpCACTaBJICHUS (] COIMMAJIbHBIX HOpMax n npaBuiiax

MO3HABATCIIbHBIX 3a/1a4, BBINOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB

- CIIOCOOHOCTH IMOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPECHUS, JIOTUKY

[MarproTnyeckoe BOCTIMTaHHE
— yBaKEHWS K TIpoIeccy TBOpPUECTBA B OONAaCTH TEOPUH U

Y4EHBIX U IPAKTUKOB

— HHTEepeca W TIO3HABATENbHBIX MOTHMBOB B TMOJYYEHHH U

MOCTIETYIONIEM aHaNu3e WHPOPMAIUU O HEePEOBBIX JOCTIDKEHHUSIX

COBPEMEHHOM OTE€YeCTBEHHON XUMUU
JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE

—  CIIOCOOHOCTH OLICHUBATL CHUTYyallMU, CBA3aHHBIC C XWUMUYCCKHUMU
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DopMHUPOBaHUS KYIbTYPHI 310POBbS

TpynoBoe BOCIIMTaHHUE

DKOJIOTHYECKOE BOCITUTAHHUE

HGHHOCTI/I HAY4YHOT'O IMTO3HAHUA

SABJICHUSAMU, U IPUHUMATh OCO3HAHHBIC PCIICHUSA, OPUECHTUPYACH HA
MOpaJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTU

MOHUMAaHHUS [ICHHOCTEH 3I0pOBOr0 M 0E30MacHOr0 00pa3sa KU3HU
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY]
(U3MUECKOMY H TICHXHYECKOMY 37I0POBbBIO

coOmoneHns TpaBWI 0E30IacHOTO OOpAIIeHUs] C BEIIECTBAMHU B

OBITY, MOBCETHCBHOM JKU3HU U B TPYIOBOH IEATCIBHOCTH

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIeI0BATEIbCKOM
JEATeTbHOCTH, OOINECTBEHHO MOJE3HOH, TBOPYECKOM M JPYTHX|
BUaax ACATCIBHOCTH

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEUICHUH NPAaKTHYECKUX 3ajadl
COLIMAJIEHOW HANpaBIEHHOCTH (B paMKax CBOETO Kjlacca, IIIKOJIBI)
MHTEpeca K IIPAKTUYECKOMY H3YUYCHHIO Hpodecchil pa3ImaHOro
poJa, B TOM YHUCJIC Ha OCHOBC IMPUMCHECHU MPEAMETHBIX 3HAHUM MO,
XUMHUH

YBaXEHUsI K TpyLy, JIOASIM Tpyla U pe3ysbraTaM TpYyLOBOM
JeATeTbHOCTH

HaJIM4Xs Pa3sBUTOIO HKOJOTMUYECKOIO MBIIUIEHUS, 3KOJIOTHYECKOi
KYJbTYpPBI, OIBITA ACSITEIbHOCTU 3KOJOTMYECKOM HAIPaBJIEHHOCTH,
YMEHHUS PYKOBOJICTBOBAThCS UMH B MO3HABATENIbHOM,)
KOMMYHHKaTHBHOM ¥ COLMAIBHONW TPakTHKe, CIIOCOOHOCTH H

YMCHUA aKTUBHO IIPOTHUBOCTOATH UACOJIOTUN XGMO(1)06I/II/I

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO|
COBPEMEHHOMY VPOBHIO Da3BUTUSI HAaykKu W OOIIECTBEHHOH
MIPaKTUKU

MMOHMMAaHUA CIIeNU(UKN XUMUU KaK HAayKH, OCO3HAaHWs €€ poJd B
(OpMUPOBAHUU PAMOHAIEHOTO HAyYHOTO MEBIIUICHUS, CO3JaHUU
LIEJIOCTHOTO TIPEJICTABICHHUS 00 OKPYKAIOMIEM MHpPE KakK O €INHCTBE
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MIPUPOJIBI U YETOBEKA, B IIO3HAHUH NMPUPOAHBIX 3aKOHOMEPHOCTEH 1|
peleHur NpodJieM COXpaHEHHsI IPUPOJHOTO PAaBHOBECHS
yOexIEHHOCTH B 0CO00H 3HAYMMOCTH XHMHH ISl COBPEMEHHOH
LUUBWIN3ALUK: B €€ TYMaHUCTUYECKON HAMpPaBIEHHOCTU U Ba)KHOU
pOJH B CO3IAHUM HOBOW 0a3bl MATCPHATBHON KyJIbTYpHI, PEIICHHN
IJ00aJBbHBIX MPOOJEM YCTOHYMBOIO pa3BUTHSL YEIIOBEUECTBA —
CBIPbEBOM,  DHEPreTHMYECKOHM, TMHILEBOM W 3KOJIOTHMYECKOH
0e301acHOCTH, B pa3BUTUM MEAUIMHBI, O0ECHEYCHUH YCIIOBUIl
YCIICITHOTO TPYyAa M JKOJOTMYECKH KOM(MOPTHON >KHU3HH KaXIIOTO
4jieHa o01IecTBa

€CTECTBEHHO-HAYYHOH  TIPaMOTHOCTH:  IOHUMAaHHsS  CYIIHOCTH
MCETOAOB IIO3HAHUA, MCHOJB3YEMbIX B €CTCCTBCHHBLIX HayKax,
CHOCOOHOCTH HCIIONB30BaTh MOJNydYacMble 3HAHHUS A aHAIM3a M
0OBSICHEHUS SIBJIICHUI OKPYIKAIOIIETO MUPA U MPOUCXOISIINX B HEM
HU3MEHEHUH

yMEHHs JienaTh OOOCHOBAaHHBIC 3aKJIIOYEHHS! HAa OCHOBE HAYYHBIX|
(haKTOB ¥ MMEIONINXCS JTAHHBIX C LEJIBI0 MONYyYSHHUS JOCTOBEPHBIX|
BbIBOJIOB

CIIOCOOHOCTH CaMOCTOSITEJIFHO HCIIONb30BaTh XMMHYECKHE 3HAHHS
JUT pEeIICHU S npo6neM B pCAJIBHBIX JKU3HCHHBIX CUTYyaAIUAX
MHTEpeca K MO3HAHUIO U HCCIIEI0BATENBCKOM eI TeIbHOCTH
TOTOBHOCTH M CIIOCOOHOCTH K HEMNPEPHIBHOMY OOpa30BaHUIO M
camM000pa30BaHMIO, K AKTUBHOMY IOJYYE€HHIO HOBBIX 3HAaHHH IO
XHUMHHU B COOTBETCTBHMU C ) KU3HCHHBIMHU HOTpe6HOCT$[MI/I

MHTEpeca K OCOOEHHOCTSM Tpyla B pasMuHBIX  cdepax|
po(heCCHOHATBHO JeSITETPHOCTH.

MeTanpeaMeTHbIE Pe3yJbTAThI
OBJa/ieHre YHUBEPCATbHBIMH [TO3HABATEIIEHBIMU JIEHCTBUAMU

ba3oBBIe TOrHYeCcKHe NEHCTBUS

CaMOCTOATENFHO (POPMYNINPOBaTh M aKTyalIH3HPOBaTH MpPoOIEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh

ONPCACIIATE HEJIN ACATCIBHOCTH, 3aJaBas NMapaMETPbl U KPUTCPHUH]
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UX JOCTH)KECHMS, COOTHOCUTH PE3YyJbTaTbl JEATEINBHOCTH C
MOCTaBJICHHBIMHU LETISIMU

WCIOJB30BaTh IPU OCBOEHUM 3HAHUM MNPUEMBI JIOTUYECKOIO
MBIIUIEHUS] — BBIJCJATh XapakTepHblE NPU3HAKU IOHATHH U
YCTaHaBIMBATh WX B3aWMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIINE
TOHATUS U OOBSICHEHUS OTIEIBHBIX (PAKTOB U SBICHUN

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCH()HUKALIUN BEIIECTB U
XUMHUYECKUX PeaKLMil

YCTaHaBJIMBATh MIPUYUHHO-CIIEACTBEHHBIE CBsI3U MEXAY|
HU3y4aeMbIMU ABJICHUSIMU

CTPOWTH IJIOTHYECKUE PACCYKICHUS (MHAYKTHBHEIC, JCIYKTUBHBIC,
10 aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B
paccMaTpUBaeMbIX  SABICHHUAX, (OPMYIHpPOBATH  BBIBOABI |
3aKJIFOYCHUS

NPUMEHATh B TMpOLECCE IO3HAHUA MCHOJNb3yEMbIE B XHMHHU
CHUMBOJIMUYCCKHUE (3HAKOBBIC) MOJICIHU, IPEOOPA30BHIBATH MOJICIIBHBIC
MpECTaBICHA — XHMHUYEeCKAH 3HaK (CHMBOJN) 3JCMEHTA,
XUMHUYECKas (opMysa, YpaBHEHHE XMMHUYECKOH peakiun — IMpH
pelreHNH y4eOHBIX ITO3HABATENBHBIX M TPAKTHYECKUX 3ajad,
MIPUMEHSTh Ha3BAHHbIE MOJEIIbHBIC MTPEACTABICHUS /JI BbIABICHUS]
XapaKTepHBIX NPU3HAKOB M3YyYAE€MBIX BEUIECTB M XUMHUYECKHX
peaxkuuit

bazoBbie HUCCICA0OBATCIbCKHUE ,I[eﬁCTBPIHZ

BIIJIETh OCHOBAMHM METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB H
XUMHYICCKHUX PEaKIHi

(opMyTHpOBaTE LEAM W 3aJa4d HCCIIEIOBAaHUS, HCIIONb30BaTh
MIOCTaBJICHHBIE U CAaMOCTOSTEIILHO C(HOPMYITUPOBAHHBIC BOIPOCHI B
KauyecTBE WHCTPYMEHTa IMO3HAHUS M OCHOBBI I (POPMHUpPOBaHUS
TUIOTE3bI 10 NPOBEPKE NPaBUILHOCTH BBICKA3BIBAEMBIX CY>KACHUIMA
BIIQJIETh ~ HABBIKAMU  CAMOCTOSTEIHHOTO  IUIAHUPOBAHHS |

NpOBCACHUA YUYCHHUYCCKUX OKCIICPUMEHTOB, COBCPIICHCTBOBATD

YMEHUA HaOII0IaTh 32  XOJOM mponecca, CaMOCTOATCIBHO
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MIPOTHO3UPOBATH €r0 pPe3yibTaT, (OPMYIHPOBAaTH OOOOIICHUS H
BBIBOJIBI OTHOCHTEJILHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIIEIOBAHMS,
COCTaBJIATH OOOCHOBAHHBIN OTYET O TPOIEIaHHON paboTe
NpUOOPETaTh OIBIT YUCHUYECKOW HCCIIEA0BATEIILCKON U TIPOSKTHOH
JeATENFHOCTH, IPOSBIATH  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSATENILHOMY IIOMCKY METOJOB pEIICHUS] IPAaKTHYECKHX|
3a71a4, IPUMEHEHHIO Pa3iIMYHBIX METOIOB II03HAHMS

Pabora ¢ uadopmaruent

OPHEHTHPOBATHCS B Pa3INYHBIX HCTOYHHUKAX MH(POpPMaK (HayqHO-
MOMYJIApHAsl JIMTEpaTypa XMMHUYECKOTO COJCpIKaHMs, CIPABOYHBIC
mocobus, pecypcel VHTepHETa), aHAIM3MPOBAaTh WH(POPMANHNIO
Pa3MYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTHYECKU OLICHUBATH,
€€ JOCTOBEPHOCTh U HEIPOTHBOPEUHNBOCTD

(hopMyIMpOBaTh 3ampPOCHl U MPUMEHSATH Pa3IMYHbIE METOIbI MPH
noucke n orbope mMH(POpManUH, HEOOXOIUMOH AJISI BBHIOIHEHUS
y4eOHBIX 3334 OIpeAeIEHHOTO TUIIa

npuodperaTsb OTIBIT HCTIONIb30BAHUSA MH()OpMaLMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHH M PA3JIMYHBIX NOUCKOBBIX CUCTEM
CaMOCTOATENbHO BBIOMPATh ONTHUMAJBbHYIO (OPMY NpENICTABICHHS
uHpopmanuu (cxembl, rpaguky, JUarpaMMbl, TaOJIHUIbI, PUCYHKH U
T. 1)

UCIIONIb30BaTh HAY4YHBIN S3bIK B KayeCTBE CpeACTBa Npu pabore ¢
XUMHUYECKOH ~ MH(pOpMamued:  NPUMEHATbh  MEXIpPEIMETHBIC
(pusnueckre W MareMaTHueCcKHe) 3HAKM W CHMBOIIBI, (HOPMYIIBI,
ab0peBUaTypbl, HOMEHKIATYPY

UCIIONIb30BaTh M NPeoOpa3oBbIBATh  3HAKOBO-CHMBOJMYECKHE
CpeACTBa HAaIJISAHOCTH

OBHa}IeHI/Ie YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JleﬁCTBHHMPI

3a7aBaTh BOIIPOCHI II0 CYIIECTBY OOCYXIaeMOW TEMBI B XOJ€
JUajora W/WIW IWCKYCCHH, BBICKa3bIBaTh WAEH, (HOPMYIHPOBATH
CBOM NPEAJIOKEHHS OTHOCUTEIBHO BBINOIHEHUS MPENTOKEHHON

3ag1a4uu
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BBICTYNAaTh C  IIPE3EHTAleH  pe3yIbTaTOB  II03HABATEIHHOU
JeSITeIbHOCTH, IOJTYYEHHBIX CAaMOCTOSITEIbHO WJIM COBMECTHO CO

CBEPCTHUKAMHU IIPU BBIINOJTHEHUU XHUMHYECKOTO OKCIEPUMEHTA,

HpaKTH‘IeCKOﬁ pa6OTI)I MO0 MCCICIOBAaHUIO CBOMCTB N3y4acMbIX]

BEIIECTB, peaNn3aluyl Y4eOHOTO TpOoeKTa H  (HOpMYIHpPOBATH
BBIBOJIBI TI0 pE3ysbTaTaM HpPOBEAEHHBIX HCCIICNOBAHUA IIyTEM
COTJIACOBAHUS IO3ULHUHA B X01¢ 00CYKICHUS U 00MEHa MHEHUSMHI

OBjaeHNe YHUBEPCATbHBIMU PETYISTUBHBIMU IEHCTBUAMU

CaMOCTOATCIIBHO IJIAaHUPOBATh u OCYIICCTBIIATH CBOIO

MIO3HABATENBHYIO JEATENILHOCT, ONpeAensas €€ el M 3a1ayu,
KOHTPOJIMPOBAaTh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeaaraeMblii arOPUTM JCUCTBUH NMPH BBINIOJIHEHHH YYEOHBIX W
HCCIICAOBATEIbCKUX 3a7a4, BEIOMpaTh HambOonee 3(PQeKTHBHBIN
crnocod WX pemeHus ¢ y4€TOM IOJy4eHHs HOBBIX 3HAHHUH O
BEIECTBAX U XUMHYECKUX PEAKIUIX

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH Ha OCHOBE]
caMOaHallu3a ¥ CaMOOLIEHKU

HpeIlMeT]-[])le pe3yabTaThbl

c(OpPMHUPOBAHHOCTh MPEICTABICHUI: O XMMHUYECKOH COCTaBIISIOMIEH
€CTECTBCHHO-HAYYHOH KAapTUHBl MHUPA, POJIU XMMHHU B IIO3HAHUU
SIBICHUH TPHUPOJIBI, B (HOPMHPOBAHMU MBIIUICHHS M KYJIBTYpBI
JUYHOCTH, €€ (YHKIHMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM I
peLIeHUs] MPaKTHYECKUX 337a4 M HKOJOTHUECKH OOOCHOBAHHOTO
OTHOUIEHUSI K CBOEMY 37I0POBBIO U IPUPOAHOM Cpeie

OCO3HaBaTb ONACHOCTb BO3JEUCTBUS HAa JKUBbIE OPraHU3MBI
ONPEICNEHHBIX  OPraHUYECKUX  BEUIECTB, IOHMMAas  CMBICII
nokazatesst [1/IK, mosicHaTs Ha ImpuMepax cnocoObl yMEHbLICHHS U
NIPENOTBPALLEHUS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M UEI0BEKA

I1K 3.4. TIpoBoauThH
CaHUTapHO-
MIPOTHUBOAHIEMUIECKUE
MEpOTIPUSTHSI TI0

JIM4HOCTHBIE pe3yabTaThl
I'paxxpaHckoe BOCIUTaHUE

MMpeACTaBJICHUSA o COIIMAJIbHBIX HOpMax u npaBuiiax

1) chopMHPOBaHHOCTH MPEACTABICHUN: O MaTEPHAIHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX W TI03HABAEMOCTH SABJICHUH TPUPOJIBI; O MECTE U 3HAUCHHUH
XMMHHU B CHCTEME €CTECTBEHHBIX HaYK M €€ POJIH B 00eCTIeYeHNH yCTOWIHBOTO
a3BUTHSI YEJIOBEUECTBA: B PEIICHUH ITPOOIIEM SKOJIOTHIECKOH, JHEPTreTHUECKON




I'AIIOY YAO

YNPABJIEHUE TOKYMEHTAIIUEN

CTO CMK 4.2.01 - 2026

«UMK» Jluer 17/34
npo(dUIaKTHKE MEXITMYHOCTHBIX OTHOLICHHH B KOJIJIGKTHBE W TUIIeBOH OE30IIACHOCTH, B Pa3BUTHU MEIVLUHEI, CO3JaHNH HOBBIX
MH(PEKINOHHBIX — TOTOBHOCTH K COBMECTHOH TBOPUECKOH JeATeNbHOCTH —npuMATCPHAIIOB, HOBBIX HCTOYHHKOB SHCPTHH, B 00eCIIeYeHUH PALIHOHAIBHOTO
3aboJsieBaHuUI. [IPUPOJIOTIOIB30BaHuUs, B (JOPMUPOBAHNHM MHUPOBO33PEHHUS U OOILEH KyIbTYpHI

CcO3MaHUM  y4eOHBIX  TPOCKTOB,  PEHOICHHH  yYeOHBIX

MI03HABATENBHBIX 3a/1a4, BBITOJHEHUH XUMUUECKUX HKCIIEPUMEHTOB
CIOCOOHOCTH NMOHMMATh U MPUHUMAaTh MOTHBBI, HAMEPEHHUS, JTOTUKY
W apryMeHTBl JAPYTMX IPH aHalM3€ Pa3IMuHBIX BHIOB yueOHOM
JEATETbHOCTH

ITaTproTH4EeCKOE BOCIIUTAHUE

YBaXXCHHA K TIPOHECCY TBOPUECTBA B obnactu TCOpUU U]

MMPpaKTUYECKOro MNPUMEHCHHUA XHUMHHU, OCO3HAaHUA TOIrO, HYTO|

AOCTWIKCHHUA HAYKHM €CTb pPE3yJbTaT IWTCIbHBIX Ha6HIOZ[eHPII>'I,

KPOIOTJIMBLIX JKCIICPUMECHTAJIBHBIX IOUCKOB, IMOCTOAHHOI'O TPyl

Y4EHBIX ¥ IPAKTHKOB

HHTEpECa u MO3HABaTCJIbHBIX MOTHUBOB B MOJIyUYCHUU H

MOCJICAYONIEM aHAJIU3C I/IH(bOpMaI_II/II/I O HNEepCAOBBIX HOCTHUIKCHUAX

COBPEMEHHOM 0TEUE€CTBEHHOW XUMUHU

I[yXOBHO'HpaBCTBeHHOG BOCITMTaHUEC

CITIOCOOHOCTH OLICHUBATHL CHUTYyallMU, CBA3AHHLBIE C XUMHUYCCKHUMU
SABJICHUSAAMU, U IPUHUMATb OCO3HAHHBIC PCHICHHS, OPUCHTUPYSICHh HA

MOpPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTHU

DopMIpOBaHUS KYJIBTYPBI 310POBbS

MMOHUMAaHUS [IEHHOCTEH 3/J0pOBOTO U OE€30MacHOT0 00pa3a KU3HU
HEOOXOJUMOCTUH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY]
(U3NIECKOMY U IICUXUYIECKOMY 3[I0POBBIO

COOJIO/IeHHsT MPaBUII OE30MACHOrO OOpallleHHs C BElIeCTBAMU B

OBITY, TOBCETHEBHOM JKU3HM U B TPYAOBOH EATEIHHOCTH

TpynoBoe BociuTaHue

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOH
JeATENIbHOCTH, OOIECTBEHHO MOJIE3HOH, TBOPYECKOM M JPYTHX|
BUAaX ACATCIIBHOCTH

YCTQHOBKM Ha aKTUBHOE Y4YacTHE B PELICHUH NPaKTHYECKUX 3ajay
COIMAIEHOW HAIPaBIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIBI)

YEIIOBEKA, a TAKXKE HKOJIOTHUCCKH 0OOCHOBAHHOTO OTHOMNICHHUS K CBOEMY
3II0POBBIO U TIPUPOIHOM Cpe/Ie;

2) chopMUPOBAHHOCTH YMCHHI POTHO3UPOBATH, AHATU3UPOBATH U OI[CHUBATH C
ITO3ULIAHI DKOJIOTMUECKOH 0€30I1aCHOCTH MOCIEACTBHUSA OLITOBOM U
IPOU3BOJICTBCHHOM JICSITCIIFHOCTH YEIOBEKA, CBSI3aHHOM C mepepaboTKoi
BEIIECTB; UCIIOIb30BATh MONTYUCHHbIC 3HAHUS JJISI IPUHSITHSI TPAMOTHBIX
peleHuit mpo0iieM B CUTYAIHSIX, CBSI3AHHBIX C XUMHUEH;

3) chopMHPOBAHHOCTH YMEHHI OCO3HABATH OMACHOCThH BO3ACHCTBUS HA JKUBBIC
OpTraHU3MbI OIPE/ICIICHHBIX BELIECTB, TOHUMAsl CMBICI TOKA3aTelsl MpeeIbHOM
TOMYCTUMOMN KOHIICHTPAIIUH, ¥ OSCHAThH HA MPUMepPax CrocoObl YMEHBIICHHS 1
[PEAOTBPALICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHU3M YEJIOBeKa.
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DKOJIOTHYECKOE BOCITUTAHUE

HCHHOCTI/I HAaYy4YHOT'O MMO3HAHUA

MHTEpeca K IPAKTUYECKOMY H3y4YCHHIO mpodeccuii paznmaHOro
poJia, B TOM YHCJIe Ha OCHOBE NPUMEHEHHs IPEAMETHBIX 3HaHUH MO
XUMUH

YBOXEHUsI K TpyLy, JIOAIM TpyAa U pesyjibTaTaM TpyHOBOH
JEATETbHOCTH

HaJIM4Xs Pa3sBUTOTO DKOJOTMYECKOTO MBIIUIEHHS, 3KOJIOTHYECKO
KYJbTYpPBI, OIBITA ACSITEIbHOCTU 3KOJOTMYECKOW HAIPaBIECHHOCTH,)
YMEHHUS PYKOBOJCTBOBAThCS UMH B MO3HABATENIbHOM,)
KOMMYHUKaTUBHOH ¥ COLMAIBHON TIpaKkTUKE, CIOCOOHOCTH U

YMCHUA aKTHUBHO IIPOTHUBOCTOATH UACOJIOTUN XGMO(1)06I/II/I

c(hOpMHUPOBAHHOCTH MHPOBO33PEHMUS, COOTBETCTBYIOLIETO|
COBPEMEHHOMY VPOBHIO Da3BUTUS HAayKH U  OOIIECTBEHHOH
MIPaKTUKU

MOHUMAaHUs CHeIM(DUKA XMMUU KaK HAyKH, OCO3HaHUSA ¢ pOJIU B
(hOpMHUPOBAHUU PATMOHAIEHOTO HAyYHOTO MEINUICHUS, CO3JaHUU
[EJIOCTHOTO MPEICTABICHHS 00 OKPYIKAKOIIEM MHPE KaK O ¢IUHCTBE
MPUPOABI U YEJIOBEKa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U
peteHny mpoodiieM COXPaHEeHUs IPUPOJTHOTO PAaBHOBECUS
yOexIEHHOCTH B 0CO00W 3HAYMMOCTH XHMHH ISl COBPEMEHHOH
LMBWIM3ALMU: B €€ TYMAaHHCTHUYECKON HANpaBIIEHHOCTU U Ba)KHOU
pOJH B CO3JJaHWM HOBOHM 0a3bl MaTepHAIbHON KyJIbTYpPHI, pEIICHUH
JI00ANBHBIX TMPOOJIEM YCTOMYMBOTO PAa3BUTHSl YeIOBEYECTBA —
CBIPbEBOM,  DHEPreTHMYECKOH, MHILEBOM W  3KOJIOTHMYECKOH
0€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, OO0ECIICYCHUH YCIOBH
YCIICIIHOTO TPYyJa M JKOJOTHYECKH KOMGMOPTHOHN JKU3HU Ka)IOTO
yjieHa o0IIecTBa

€CTECTBEHHO-HAYYHOW  TIpaMOTHOCTH:  TMOHUMaHHUS  CYIIHOCTH
METOJIOB TIO3HAHMS, HCIOJNB3YEMBIX B €CTECTBEHHBIX HayKax,

CIIOCOOHOCTH HCIIOJIb30BaTh MoJy4YyacMbI€ 3HaHUA [JId aHalIn3a U

OOBSICHEHHUS ABJICHUH OKPY’KAIOIIETO MHUPA U MPOUCXOAAIINX B HEM
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U3MEHEHU!

— yMEHHUS JeNiaTh OOOCHOBAHHBIC 3aKIIOYCHUS HAa OCHOBC HAyYHBIX|
(aKTOB M MMEIOMIMXCS TaHHBIX C IETbI0 MOITYYEeHUS HOCTOBEPHBIX
BBIBOJIOB

—  CIIOCOOHOCTH CaMOCTOSATENIbHO MCIOJIb30BaTh XUMHUYCCKHE 3HAHUS
JUTSL PEIICHUS MPOOJIEM B peallbHBIX KU3HCHHBIX CUTYAITUSIX

— HWHTepeca K IO3HAHUIO U UCCIIET0BATEIbCKON NeATSIEHOCTH

— TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUIO U
caM000pa30BaHUI0, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHHU IO
XMMHHU B COOTBETCTBUU C KU3HCHHBIMU MOTPEOHOCTSIMU

— wuWHTepeca K OCOOCHHOCTSIM TpyAa B pasmUuHBIX cdepaxl
npodeCcCHOHANBHOM e TeILHOCTH.

MeTanpeaMeTHBbIE pPe3yJbTAThI
OBJia/icHHE YHUBEPCATIbHBIMH MTO3HABATECILHBIMU ICHCTBUSAMU
ba3oBbIc JOrHYeCcKHe ICHCTBHS

—  CaMOCTOSATENILHO (OPMYJIMPOBaTh U AKTyaJH3HPOBATH MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh

—  OmpenessTh IENu AESITeNbHOCTH, 3ajlaBas mapaMeTpbl U KPUTEpHUH
WX JIOCTH)KEHHUS, COOTHOCHUTH pe3yNbTaThl JESTCIBHOCTH C
[TOCTABIIEHHBIMH LIEISIMHU

— WCHONB30BaTh TMPH OCBOCHUHM 3HAHUA MPHUEMBI JIOTHYECKOTO|
MBIIUICHUSI — BBIACISTh XapaKTePHbIC NPU3HAKUA TMOHITHH WU
YCTaHABJIHMBATh WX B3aMMOCBS3b, MCIIOIB30BATH COOTBETCTBYIOIIHE
MOHATHS IS OOBSICHEHUS OTICIBHBIX (PAKTOB U SBJICHUN

— BbIOMpaTh OCHOBAHUS W KPUTEPHH U KIACCH(DHUKALINN BEIIECTB U
XUMHUYECKUX PEaKIMi

—  yCTaHaBJIMBaTh MPUYHHHO-CIICICTBCHHBIC CBSI3U MEXITY
H3y4aeMBIMU SIBICHUSIMU

—  CTPOWTH JIOTHYCCKUE PACCYKICHUS (MHIYKTHUBHEIC, JCIYKTUBHBIC,
[0 aHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B
paccMaTpuUBaeMbIX  SIBICHUSAX, (DOPMYJHpPOBAaThH  BBIBOABI W

3aKJIFOYCHUA
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— TIPUMEHATh B TIPOLECCE IIO3HAHUS HCHONB3yEMBIE B XHMHH
CHUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, TPe0OPa30BHIBATH MOICIBHBIE
MPECTaBICHAI — XUMHYEeCKAH 3HaK (CHMBOJ) 3JEMEHTAa,
XuMHuueckas Qopmysa, ypaBHEHHE XUMUYECKOW peakuuu — IIpy|
pemIeHHN Y4eOHBIX IO3HABATENBHBIX M IPAKTHUECKUX 3372,
IIPUMEHSTh Ha3BaHHbIE MOJIENbHBIE TIPEACTABICHUS I BBIIBICHUS
XapaKTepHBIX TPU3HAKOB H3YYaE€MBIX BEIIECTB U XHMHYECKHX|
peaxkuuit

bazoBble nccIe0BaTENbCKUE JCHCTBHS:

- BJIaICTb OCHOBaMMU MCTOJOB HAYYHOI'O IIO3HAHUA BCUICCTB U
XMMHYECKHUX PEeaKIUi

— (QopMynMpoBaTh LENM W 3a4ayd MCCIIEJOBAHUS, HCIOJIb30BATH)
MIOCTABJICHHBIE ¥ CAMOCTOSTENBHO C(HOPMYIHPOBAHHBIE BONPOCH! B
Ka4e€CTB€ HMHCTPYMCHTA IO3HAHWA W OCHOBBI IJIA (I)OpMI/IpOBaHI/ISI
THIIOTE3HI 110 MIPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH

- BJIAACTH HaBbIKaMH CaMOCTOATCIIBHOI'O IJIaHUPOBAHUA H
MIPOBEJCHUS] YUEHHMUYECKHX OJKCHEPHMEHTOB, COBEPIICHCTBOBATH
yMeHus HaOIIo#aTh 3a XOJOM IIpOIecca, CaMOCTOSATENIBHO
MIPOTHO3UPOBATh €r0 pe3ynbTaT, (HOPMYyIUpPOBaTH 0000IIEHHS U
BBIBOJIBI OTHOCUTENIFHO JJOCTOBEPHOCTH PE3YIbTATOB HCCIIEOBAHUS,
COCTaBIISITh 0OOCHOBAHHBIHM OTYET O MPOAEIAHHON padboTe

— mpuoOpeTaTh OMBIT YYEHHUECKOW MCCIeI0BaTEIbCKON M MPOEKTHOH
JEATeNIbHOCTH,  MPOSBIATh  CHOCOOHOCTH W TOTOBHOCTH K|
CaMOCTOSATEJIFHOMY TIOMCKY METOJOB PpEIIeHUS IPaKTHUYECKUX
3aj1a4, IPUMEHEHHUIO Pa3INdHbIX METOIOB IIO3HAHUS

Pabora ¢ nuadopmaruet

—  OpHEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MHPOPMANH (HAyIHO-
MONyJIsIpHas JIMTepaTypa XUMHUYECKOTO COACPIKAaHUSA, CIIPABOYHBIC
nocobusi, pecypcel VHTepHeTra), aHaIM3MpOBaTh WH(POPMANHNIO
Pa3JINYHbIX BUJ0OB U q)OpM MPEACTABIICHUA, KPUTHICCKU OLICHUBATH

eé JAOCTOBEPHOCTH U HEIIPOTUBOPCUUBOCTH

— (opMyIHpOBaTh 3aMPOCHl M MPHUMEHATH PA3JIMYHBIE METOABI TPH|
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IoucKe M 0TOOpe MHPOPMAINH, HEOOXOAWMOW IS BBITOTHEHHS
yueOHBIX 3a/1a4 ONPe/ICIEHHOTO THIIA

nproOperaTh OTIBIT HCTIOJb30BaHUS HHPOPMAITHOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHH M PA3IMYHBIX TOUCKOBBIX CUCTEM
CaMOCTOSITENIFHO BBIOMPATh ONTHUMANBHYIO (OpMY HpeICTaBICHUS
nHdopmanuu (cxembl, rpaduky, TUarpaMMBbl, TaOJIHIbI, PUCYHKH U
T. 1)

HCIIOJIb30BaTh HAay4YHBIN SI3bIK B KaueCTBE CPEICTBA IMpu pabore ¢
XHMHYECKOH  HMH}oOpMaimeil:  NPUMEHATh  MEXIPEIMETHBIC
(pusnueckue W MareMaTHUeCKHe) 3HAKM WU CHMBOIIBI, (hOPMYIIBI,
ab0peBUaTypHl, HOMCHKIATYPY

UCIIONIb30BaTh M NPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHUE
CpelCTBa HATJISTHOCTH

OBHaZ[eHI/Ie YHUBEPCAJIbHBIMU KOMMYHHUKAaTUBHBIMHA [[eﬁCTBPIHMH

3aJaBaTh BOINPOCH IO CYLIECTBY OOCYKIaeMOH TEMBI B XOJg
JManora W/WiM JMCKYCCHH, BBICKAa3bIBaTh HIeH, (GopMynupoBarth
CBOM NPEAJIOKEHHS OTHOCUTEIBHO BBINOIHEHUSI MPENTOKEHHON
3a1a41

BBICTYyNIaTh € MpEe3eHTallMedl  pe3ylbTaToB  I03HABAaTEIbHOM
JIESATEIIBHOCTH, IOJIYYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO
CBEPCTHUKAMHM IPH BBINOJIHEHUH XHMHUYECKOTO 3KCIIEPHMEHTA,
MPaKTUYECKOH pabOThl 1O HCCIECJOBAHUIO CBOWCTB H3y4aeMbIX
BEIECTB, pealu3aluy ydeOHOro mpoekra U (GopMynmpoBarth
BBIBOJIBI II0 pE3yJbTaTaM IPOBEAEHHBIX HCCIIEIOBAaHUN IyTEM
COTJIaCOBAHUS MTO3HIUH B X0/1€ 00CYKICHUS 1 0OMEHAa MHEHUSIMHU

OBHa}IeHI/Ie YHUBEPCAJIBbHBIMH PETYIIIATUBHBIMU )IeﬁCTBHﬂMPI

CaMOCTOSTEIBHO IIJIAHUPOBATh u OCYLIECTBIIATh CBOIO
MTO3HABATENBHYIO JEATENILHOCTh, ONpeNeNsas €€ el M 3ahayd,
KOHTPOJIMPOBaTh M N0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH,
MIpeUIaraéMbli aJITOPUTM JCHCTBHH TPH BBIOJHEHWH y4YeOHBIX H

HCCIe0BaTeNbCKUX 3a/ad, BbIOMpaTh Hamboiee 3(QEeKTHBHBIN

Croco0 WX pemieHus ¢ Y4ETOM IIOJIyYeHHsST HOBBIX 3HAHUU O
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BEUIECTBAX U XUMHUYCCKUX PEAKITUAX
OCYIIECTBJIATL CAMOKOHTPOJIb CBOEH JIEATEIHLHOCTA Ha OCHOBE]
caMoOaHaJIn3a 1 CaMOOIICHKHN

HpellMeTHl)le pe3yJabTaThbl

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN: 0 XUMHUUECKOW COCTaBIISIOMICH
€CTECTBEHHO-HAyYHON KapTHHBl MHpPA, POJIM XUMHU B IO3HAHUY
SIBICHUM TPHPOZABI, B (HOPMHPOBAHWU MBIIUICHUS M KyJIbTYPHI
JMYHOCTH, €€ (DYHKUMOHAJIbHOW TPaMOTHOCTH, HEOOXOIMMOW s
peLIeHUs] MPaKTHYECKUX 337a4 M HKOJOTHYECKH OOOCHOBAHHOTO
OTHOULIEHUSI K CBOEMY 37J0POBBIO U IIPUPOAHOM Cpelie

OCO3HaBaTb ONACHOCTb BO3JEHCTBUS HAa JKUBbIE OPraHU3MBI
ONpENeNEHHBIX ~ OpPTaHMYECKMX  BEIIECTB, IIOHMMAas  CMBICI
nokazaterst [1/IK, mosicHATs Ha ImpuMepax cnocoObl yMEHBLICHHS U
MIPEJOTBPALICHUS UX BPEIHOTO BO3/CHCTBUSA Ha OPraHU3M UeloBeKa
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2. CTPYKTYPA M COJEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOM JUCHUNIMHBI U BUIbI YUeOHOH padoThl

Buj yueOHoii padoThI

O0BeM yacoB

MakcuMaJibHasl y4eOHasi HATPY3Ka (Bcero) 144
Oos3aTenbHast aylIMTOPHASA YueOHasi Harpy3Ka (Bcero) 138
B TOM YHCIIE:
sabopaTopHbIe paboThI 0
MPaKTHYECKUE 3aHATHS 86
KOHTPOJIbHbIE PAOOTEHI 0
KypcoBasi paboTa (IIpoeKT) 0
CamocTosiTe1bHast padoTa o0y4aronierocs (Bcero) 0

B TOM 4YHCJIC:

CaMOCTOATCIIbHAA pa60Ta HaJa UHAWUBUAYAJIbHBIM ITPOCKTOM

IoATOTOBKA TOKJIaa0B

N3y4YeHUE JTUTEPaTyphI

peuicHue 3aaa4d

HWrorosas arrectanus B popMe IK3aMeHa

8 (6/2)




TAIIOY YAO
«UMK»

CTO CMK 4.2.01 - 2026

YNPABJIEHUE TOKYMEHTAIIUEN

2.2. TemaTuyeckuii miiaH u cogepkanue yueoHoii mucuumiuabl OYIL12y XUMMUSA

JIucr 24/34

HaumeHoBaHnue pa3ae/ioB
U TeM

Copep:xanue yueOHOro MaTepraJia (0CHOBHOe U MPodeccHOHAIBLHO-OPHEeHTHPOBAHHOE), 1a00paTOPHbIE U
NMpaKTHYeCKHe 3aHATHS, NPUKJIAAHOH MOIYJIb

0O0bem
4acoB

®dopmupyemMble
KOMIeTeHIMH

1

2

4

Pa3znes 1. OCHOBBI CTPOEHUS BellleCTBA

Tema 1.1. CTpoenne
ATOMOB XHMHYECKHX
NJIeMEHTOB M MPHPOJA
XHMHUYECKOii CBA3H

OcHOBHOE cojiep:KaHue

TeopeTnueckoe 00yueHue

CoBpeMeHHas! MOJIE)b CTPOCHHUS aTOMa. DIIEKTPOHHAsE KOH(UTypaiws atoma. Kiaccupukarms XHMAYECKAX 3JIEMEHTOB (S-, p-
, d-371eMeHTEHI). BaneHTHBIe 1eKTpoHBI. BaneHTHOCTD. DIEKTPOHHAS MIPUPOIa XUMUYECKON CBA3U. DIIEKTPOOTPHLATEIBHOCTE.
KoBasieHTHas CBS3b, €€ PA3HOBUIHOCTH M MEXaHN3MBbl 00pa30BaHus (0OMEHHBIH U IOHOPHO-aKLENTOPHbIH). VIoHHAs CBSI3b.
Merainueckas cBsizb. BomopoaHas cBsizb. MeKMONEKyISIpHbIE B3aUMOACHCTBUSL.

30TOMBI, OCHOBHOE M BO30YKICHHOE COCTOSTHHIE aTOMa, THOPUIM3allvsl aTOMHBIX OpOuTaICH.

Al

HpaKTuquKne 3AaHATHHA

PerieHne MpakTHYSCKHUX 3aIaHUI HA COCTABICHUE JICKTPOHHO-Tpadudeckux GopMyII 2IeMEHTOB 1-4 TIepHOIOB.

Pemienvie 3ajaHuii Ha UCNIOJIB30BAHNE XMMUYECKOM CUMBOJIMKY U HA3BAHUI COETMHEHUM 110 HOMEHKJIAType MEXIYHapPOIHOTO
COr03a TCOPETHYCCKOM ¥ MPUKIIAIHOW XUMUHU U TPUBUAIBLHBIX HA3BAHUH [ COCTABJICHHS XUMHUYCCKUX (POPMYIT
TBYXaTOMHBIX COCAMHEHHI (OKCHI0B, CYJIb()UI0B, THAPHIOB U T.I1.) U APYTHX HEOPTAaHUYCCKUX COCTUHCHUH OTACIBHBIX
KJIACCOB.

OK 01

Tema 1.2.
[epuoanyecKknii 3aKOH U
radauna J.A.
MeHaeieeBa

OcHOBHOE cojlep:KaHue

TeopeTnyeckoe o0yueHue

N

[lepuoguueckas cucrema xuMmudeckux siaemMeHToB .. Menneneea. ®uznueckuit cmbica [lepuonnyeckoro 3akona .M.
MemnneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUST CBOHCTB XUMHYECKIX 3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX M CIOKHBIX
BEIIECTB B COOTBETCTBHU C MTOJIOKEHIEM XUMHUECKOTO AeMeHTa B [leproamaeckoii cucteMe. MUpOBO33peHUECKOE U
Hay4dHoe 3HaueHue Ilepuoanueckoro 3akona .M. Menneneesa. [Ipornosst .M. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHX
>JIEMEHTOB.

IpakTHyeckue 3aHATHSA

PerreHne MpakTHKO-OPHEHTHPOBAHHBIX TEOPETHICCKUX 3aIaHIH HAa XapaKTEPU3alUI0 XUMHUUECKUX DIIEMCHTOB
«MeTauinyeckue / HeMETaJUTMIECKHe CBOUCTRA, DJICKTPOOTPHUIIATSILHOCTh U CPOJICTBO K DJICKTPOHY XUMHUYECKUX 3JICMCHTOB
B COOTBECTCTBHUEC C UX BHGKTpOHHLIM CTpoeHI/IeM U ITOJIOKCHUCM B nepno,unqecxoﬁ CUCTEMEC XUMHNYCCKUX DJICMCHTOB I[I/I
Menneneena.

OK 01
OK 02

Pa3nen 2. XumMuyeckue peakiuu

Tema 2.1. Tunel
XUMHUYECKUX pPeaKIuii

HpO(l)eCCl/lOHaJTI)HO-OpPIeHTﬂpOBaHHOC cojaepKaHue

TeOPETH‘leCKOC oﬁyqelme

Knaccndmxauvm W THUITBI XUMHWYCCKUX peaxum‘/i C Y4aCTHEM HCOPTAHUYECCKUX BCIICCTB. KonnduecTBeHHBIC OTHOIICHHS B
xuMud. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMMH U PacCyY€CThI 10 YPABHEHUAM XUMHUYCCKHUX peaKHI/Iﬁ. Mouns Kak CANHHULIA

KOJIMYECTBa BemecTBa. MousipHas Macca. 3aKOHBI COXPaHEHHs MacCHl M SHEPTHUHU. 3aKoH ABoraipo. MospHBIA 00hEM T'a30B.
OTHOCHTETbHAS INIOTHOCTD T'a30B.

N[N |00

OK 01
MK 1.2.
IIK 3.4
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Peakiiny KOMIUTEKCO-00pa30BaHMs ¢ yYacTHEM HEOPTaHNIECKUX BEIIECTB (Ha MPUMEpE THAPO-KCOKOMIUIEKCOB IMHKA 1

QUTIOMUHIS) B METUIIMHCKOH MPOMBIIUICHHOCTH.

IpakTuyecKkue 3aHATHSA 6

CocTaBJeHNE YpaBHEHUH peaknii COeINHEHUS, Pa3I0KEHNs, 3aMEIICHNs, OOMeHa. Y paBHEHHS PeaKIHii TOPEHsT, HOHHOTO 2

0OMeHa, OKHCIICHHSI-BOCCTAHOBIICHHSI.

PacyeT KOJTHMUECTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEIIECTB U MPOTYKTOB peakiuy. PacueT Konu4ecTBEHHbBIX

XapaKTEPUCTHUK MPOAYKTA PEaKIIMU COSMHEHHMS, €CJIM OJTHO M3 BEIIECTB AaHO B M30BITKE W/MIIM COAEPKUT puMecH. Pacuer

MaccoBOil WM 00BEMHOM JJOJIM BBIXO/1A TPOIYKTA PEaKIUU COSAMHEHNUS OT TEOPETHIECKH BO3MOXKHOTO. Pacuer 00beMHbBIX

OTHOIIEHHH Ta30B. Pacuer Macchbl (00beM, KOJIMYECTBO BEILIECTBA) MPOIYKTa PEaKINH, ECIIM OJJHO U3 BEIIECTB IaHO B BU/IE

acTBOpAa C OIPEJIEIICHHON MAacCOBOil 10JIel paCTBOPEHHOI'O BEILIECTBA.

'YpaBHEHHS OKUCICHU-BOCCTaHOBICHUA. CTeneHb okucieHuss. OKUCINTeNs U BOCCTaHOBUTENb. OKUCIUTEIBHO- 4

BOCCTAaHOBUTEJbHBIE PEAKIIMH B IPUPOE, IPOU3BOACTBEHHBIX MPOLIECCAX U KUIHEAEATEIbHOCTU OPraHU3MOB.

OKHUCIUTENBEHO-BOCCTAHOBUTENBHBIN OTeHLIMAN cpeibl. COCTaBIeHUE U YPaBHUBAHUE OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX

[PEAKIMIA METOIOM SJIEKTPOHHOTO OanaHca. THIIHIHBIC HEOPTaHUIECKHE OKUCIUTENN H BOCCTAHOBUTEIHN. DICKTPOITN3

[PACTBOPOB M pacIuIaBOB coJiel. XUMHUYECKHUE PEAKIIMN B MEIULIMHCKOMN NPOMBIIIEHHOCTH
Tema 2.2. IIpodeccHoHATBHO-OPUEHTHPOBAHHOE COJIePKAHHE 6 OK 01
DJIEKTPOJHTHYECKAS Teopernyeckoe o0yuenune 4 MK 1.2.
AMCCOUMANMSA M HOHHDIH Teopus 3JIEKTPOIUTUYECKON Aucconnalyu. Peakiun noHHoro oomMena. CocTapiieHHe PEaKMi HOHHOTO 0OMEHA My TEM 4 IIK 3.4
o0MeH COCTaBJICHUS UX TOJHBIX W COKpAIIEHHBIX HOHHBIX ypaBHEHHUNA. [ maponu3 coneil. 3HaueHHe THAPOIN3a B OMOIOTHUECKIIX

0OMeHHBIX Tporeccax. [IpuMeHeHne ruiposin3a B MEIUIIMHCKON MPOMBILIIIEHHOCTH.

IpakTHyeckue 3aHATHS 2

PeakIiuyl rHIpOIN3a B OpraHu3Me YelOBeKa. 2
KontpoJsbnas padora 1  |CtpoeHue BenecTBa M XUMHYECKHE PEAKIINH. 2
Pasnea 3. CTpoeHue U CBOIICTBA HEOPraHMYECKHUX BellleCTB 36
Tema 3.1. ITpodeccuoHaTbHO-OPHUEHTHPOBAHHOE COJIePKAHHE 10 OK 01
Knaccuduxanus, TeopeTnyeckoe o0yuenue 4 OK 02
HOMEHKJIaTypa U HpeL[MeT HeopraHI/meCKoﬁ XuMHUH. B3aumocss3b HEOPTraHMYCCKHUX BCIICCTB. KnaCCI/ICbI/IKauI/Iﬂ HEOPraHu4eCKMUX BEHICCTB. 4 K 1.2.
CTpO€eHHE [IpocThie u cinoxHbIe BemecTBa. OCHOBHBIE KIACCHI CIOKHBIX BEHIECTB (OKCHIBI, TUPOKCUIBI, KUCIOTHI, COJN). IIK 3.4
HCOPraHU4€CKUX HomeHkiaTypa 1 Ha3BaHHE HEOPTaHMUECKUX BEIIECTB UCXOAS U3 MX XUMUYECKOH (hOpMYIIBI HITH COCTABIICHHE XUMHUECKOH
BEMIECTB (hOopMyJIIBI MICXO/IS U3 HAa3BAaHU BEIIECTBA T10 MEXTyHAPOJHON WM TPUBHAIBHON HOMEHKJIATYype.

MesxMomneKyIsIpHbIe B3auMoeiicTBus. Kpucrammoruaparel. ArperaTHbIe COCTOSTHUS BEIIECTBA.

Kpucrammuueckue 1 aMopQHBIC BenecTBa. THITB KPUCTAJUIMIECKUX PEIIETOK (aTOMHAs, MOJICKYIISIpHASI, HOHHAS,

MeTaJUTMIeCcKas). 3aBUCUMOCTh (PU3UUECKUX CBOWCTB BEIIECTBA OT THIIA KPHCTAIUTMYCCKON penteTku. [IpruaimHbt

MHOT000pa3us BEIECTB.

CoBpEeMEHHEBIE MPEJICTABICHUS O CTPOCHUH TBEP/IBIX, KHUIKUX U ra3000pa3HbIX BenlecTB. JKUIKUEe KPUCTAILITBL.

Heoprannueckasi XumMusi B MEIMLIMHE

IpakTHyeckue 3aHATHS 6

PerreHue 3a1a4 Ha pacyeT MAacCOBOM JOJIH (MacChl) XUMHYECKOTO dIIeMEHTa (COSIMHEHHs) B MoJieKyJe (cmecn). Penrenue 4
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MPaKTHYECKNX 3aaHUH 110 KJIAacCU(UKAIINH, HOMEHKJIAType U XUMHIECKUM (DOpMyITaM HEOPTraHUIECKHX BEIIECTB Pa3THIHBIX
KJ1accoOB (Ha3bIBaTh M COCTABISITH (POPMYJIIBI XUMUYECKHX BEIIECTB, ONPEACIATh IPUHAUIC)KHOCTD K KIACCy).

VIcTOYHUKH XUMUYECKO# nHpopManuy (HaydHas U y4eOHO-HayIHAs JIUTEpaTypa, CPeACcTBa MacCOBON HH(OPMAIINH, CETh
Wurepuet u apyrue). Ilouck nadopmanmy 1o Ha3BaHUsIM, HICHTH(UKATOpaM, CTPYKTYPHBIM (opMyaam.

Tema 3.2. ®u3uko-
XHMHYEeCKHE CBOICTBA
HeoOpraHUu4YecKUuxX
BelecTB

HpO(l)eCCl/IOHaJILHO-OpI/IeHTI/lPOBaHHOC coaepkaHue

18 OK 01

Teopeanecxoe 06y'1e1me

10 OK 02

MeTabl. O6HII/IG (1)I/I3I/I'-ICCKI/IG 1 XUMUYECKHE CBOMCTBA MeTauioB. CriocoOb! MOJIyucHU. 3HayeHHe METAJJIOB M HEMETAILJIOB
B ITPUPOAC U )KUBHCACATCILHOCTH YCJIOBEKA 1 OPraHUu3MOB. KOppO?)I/ISI METaJUIOB: BUABI KOPPO3HH, CIIOCOOBI 3alIUThI
MCTAJUIOB OT KOPPO3UH. 3aHII/ITa MCANIHWHCKOI'O MHCTPYMEHTApPHUA OT KOPPO3HU

4 IIK 1.2.
IIK 3.4

Hemeramnsl. O0mye ¢pu3ndeckue 1 XAMUYECKUE CBOMCTBA HEeMeTaIIOB. TunuuHble cBolicTBa metayuioB Y- Yl rpymnm.
Kiaccudukaiys 1 HOMEHKIaTypa COeMHEHUI HeMeTa1oB. KpyroBopoThl OMOT€HHBIX 2JIEMEHTOB B IIPHUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEMIECTB (OKCHAOB, TUAPOKCUIOB, KHCIIOT, COJIEH U 1. ).
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJAHBIX COSIMHEHUH, BHICIIIMX OKCHJIOB U TUAPOKCHIOB.

HpaKTuquKne 3aAaHATHHA

[ee]

CocTaBjeHUE YPaBHEHHH XMMHUYECKUX PEaKIMi C y4aCTHEM HMPOCTHIX U CI0XKHBIX HEOPIaHUYECKUX BEIIECTB: OKCHUIIOB

METaJlJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPIraHMYECKHUX KUCIIOT, OCHOBaHHI 1 aM(OTEPHBIX I'HIPOKCH/IOB,
HEOPTaHMYECKHUX COJIEH, XapaKTEePU3YyIOLINX UX CBOHCTBA.

PemeHne MpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKHX 33JaHUI Ha CBOMCTBA M NOJTyYeHHE HEOPTaHNIECKUX BEIIECTB.

Potk HEMeTaIOB B OpraHru3Me 4CJI0BCKaA C HpO(beCCPIOHaJ'ILHOfI TOYKH 3pCHHUA

Potb HEMeTaIoB B OpraHmM3Me 4CJI0OBCKa C HpO(bCCCHOHaHBHOﬁ TOYKH 3pCHMUS.

Tema 3.3.

[MpouszBoacTBO
HEOPraHHYeCKUX
BelecTB. 3HAYEHHE U
npuMeHeHHe B

OBITY M HA MIPOU3BO/ICTBE

IMpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/IePKaHe

OK 01

TeopeTnyeckoe o0yueHue

OK 02

O6H.II/IC MpeACTaBJICHUS O IPOMBIIIJICHHBIX croco0ax MOJYYCHUA XUMHUYCCKUX BCIICCTB (Ha npuMepe Npou3BoACTBA
aMMHWaKa, CepHOﬁ KI/ICJ'IOTBI).

‘-IepHaﬂ W [IBCTHAS METAJUTYypPIrusi. HpaKTH‘ICCKO@ MIPUMCECHCHUC JJICKTPOJIN3a IJIA MOJTYUCHUA HICJIOYHbIX,
MICJIOYHO3CMECIIbHBIX METAJIJIOB U aJIFOMUHUA. CTeKIIO U CHIIMKaTHAs MNPOMBIINUICHHOCTD. Hp06neMa OTXO0J0B 1 MMOOOYHBIX
IMPOJAYKTOB B MEJIUITUHCKOI MPOMBIINIICHHOCTH

MK 1.2.
IIK 3.4

NINDIN|IN

HpaKTuquKne 3AHATHHA

SN

PerreHne NpakTUKO-OPHEHTUPOBAHHBIX 3aJaHHH O POIM HEOPTaHMYECKONH XUMHUH B Pa3BUTUN METUIMHBL, CO3JaHUH HOBBIX
MaTepHaoB (B CTPOUTENIBCTBE U JIP. OTPACIISIX IPOMBIIUIEHHOCTH ), HOBBIX HCTOYHUKOB YHEPTUH (ANbTEPHATHBHEIC
MCTOYHHKH YHEPTUH) B PEIICHUH NMPOOJIEM SKOJIIOTHIECKOH, YHEPTeTHUECKON M NMUIIEBOH O€301MacHOCTH.

KonTpoabHasi padora 2

CBo#cTBa HEOPTrAHWIECKHUX BEIIECTB.

Paznen 4.

CTpoelme U CBOMCTBA OPraHnvYeCKuX BeIeCcTB

Tema 4.1.
Kaaccudukanus,
cTpoeHue u
HOMEHKJIATypa
OpPraHM4YeCKHX BellecTB

OcHOBHOE CoJIepKaHue

OK 01

TeOPETH‘leCKOC oﬁyqelme

HpeleeT OpFaHquCKOﬁ XUMHH. B3auMocBs3b HECOPTraHUYCCKNUX U OPraHNYCCKUX BEIICCTB.
XuMHueckoe CTPOCHHUEC KaK MOPAAOK COCANHEHUA aTOMOB B MOJICKYJIC COTJIACHO MX BAJICHTHOCTH. OCHOBHBIE TOJI0KEHUS

[TEOpUHU XUMHUYECKOTO CTPOCHHMSI OpraHnueckux coenquHennit A.M. bytnepoBa. YriaepoHblil CKeJIeT opraHu4ecKoi

N[N |
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MOJIEKYJTBI. MOJIEKYIISIpHBIE U CTPYKTYpHBIE (pa3BepHYTHIC, COKPAILICHHBIC) XUMIYECKHE (POPMYITBI. 3aBUCHMOCTE CBOWCTB

BEIIECTB OT XUMHYECKOTO CTPOCHHUS MOJIEKYIL. MI30Mepwrs 1 m30MepHI (CTPYKTypHas, reoMeTprdeckas (I[FC-TpaHC-H30MepHs).

KpaTHOCTh XMMHUYECKOI1 CBSI3U.

[onstue o PyHKIMOHAIBHOW Tpyrie. [IpUHIUIBI KTacCH(UKAUN OPTaHHYECKIX COSAUHEHHUA. MexTyHapoJHas

HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COSIMHEHUM.

IpakTHyeckue 3aHATHSA 2

HoMeHkIaTypa OpraHMYeCKUX COSAMHCHHM OTACIBHBIX KJIAacCOB (HACHIIICHHbBIC, HEHACKHIICHHBIC K apOMAaTHICCKUE 4

YTIICBOAOPO/IBI, CIIUPTHI, (DEHOJIBI, aJIbICTH/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI 1 JIp.) COCTaBICHUE MOJHBIX W COKPAIICHHBIX

CTPYKTYPHBIX (hOPMYJI OPTaHUYECKUX BEIIECTB OTACIBHBIX KJIaCCOB, UCIIONB3YS UX Ha3BaHUS M0 CHCTEMATHICCKOM

HOMeHKJatype. Pacuersl npocTeiiieii (opMyIibl OpraHn4ecKod MOJIEKYJIbI, HCXO/sl M3 QJIEMEHTHOr0 cocTasa (B %).
Tema 4.2. CBoiicTBa IIpodeccHoHATBLHO-OPMEHTHPOBAHHOE COJIePAKAHNE 16 OK 01
OpPraHu4ecKux TeopeTnyeckoe o0yuenue 2 OK 02
COCAMHEHMIA, DU3NKO-XUMHYECKHE CBOMCTBA OPTaHUYECKUX COCAUHEHNHN OTAENBHBIX KIaccoB (0COOEHHOCTH KIacCU(pUKAIIUU U 2 MK 1.2.
MCII0JIb30BAHUE CBOMCTB |[HOMEHKJIATYPBI BHYTPH KJIACCa; TOMOJIOTMUECKUI psia U o0mas popMyJia; H30Mepus; PU3MUECKUE CBONCTBA; XUMUYECKHE K34
B MEIMIMHCKOM CBOHCTBA; CIIOCOOBI MONTYICHHS).
NMPOMBIILIEHHOCTH IMpakTnyecKkne 3aHATHSA 14

- IpeIeNIbHBIC YTIIEBOAOPOIbL. [ OpeHne MeTaHa Kak OIMH U3 OCHOBHBIX HCTOYHHUKOB TEIUIA B IIPOMBIIUICHHOCTH U OBITY. 2

CBOHCTBa IPUPOJHBIX YIVIEBOJOPOI0B, HAXOKIAECHHUE B IPUPOE U IPUMEHEHHUE AJIKAHOB;

- HETIpEeIETIbHbIE U apOMaTHYECKUE yriieBoopoabl. [lonnMepuzanus sTHIIEHa KaK OCHOBHOE HAlpaBJIEHHUE €ro 2

KCI0JIb30BaHus. ['opeHune alleThiieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOrO IJIAMEHH JUJIsl CBAPKU U PE3KU METAIIJIOB;

[IpumeHeHre B MEUIIMHE: 2

- KHCJIOPOACOICpIKAIINE COSNUHECHHUS (CITUPTHI U IPOCTHIE 3PHUPHI, PEHOIBI, aJIbACTH/IBI U KETOHBI, KAPOOHOBBIE KHCIOTHI H UX

mpou3BoHbIe). [[pakTHUecKkoe MpuMeHeHHe 3TUICHTITUKOIS, IINIepuHa, ¢peHona. [Ipumenenue Gopmanpaeruaa,

aIeTaIbJICTHIa, YKCYCHOM KHCIO0THL. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KHCJIOT. MOIOIIIHE CBOMCTBA MbLIA;

- a30TCo/IepIKAINE COSANHEHNS (AMUHBI U AMHHOKUCIIOTHI, OEJIKH). 2

Knaccuukarusi 1 0cOOCHHOCTH OPraHUYeCKUX peakiuii. PeaknnonHsie 1eHTphl. Pagukansl. [lepBoHava bHbBIC TOHATHUS O 2

TUMaX ¥ MEXaHU3MaX OPTraHNYECKHUX PEaKIIHid.

PerreHne 1enoyex nNpeBparieHuii Ha TeHETUIECKYIO CBSI3b MEXKAY KJIACCAMH OPTaHUYECKUX COEMHEHUH ¢ COCTaBICHHEM 2

HAa3BaHUM OpPraHUYECKUX COCIUHEHUI 110 TPUBUAIBHOM WA MEXIyHAPOJHON CUCTEMAaTU4YECKOH HOMEHKIIaType. Pemenne

ACUETHBIX 33724 110 YPaBHEHHSIM PEaKIUH ¢ yYaCTHEM OpPraHMYEeCKHX BEIIECTB.

[TomyuyeHne 3TUIEHA U3 3TAaHOJA B JIAOOPATOPHH U H3YUICHUE €T0 (PU3NIECKUX U XUMHUECKUX CBOWCTB. 2

CocTaBJeHHE peaKIiii MPUCOESIMHEHUS U OKHICIICHNS Ha IIpUMepe dTHJICHA. Penenne pacyeTHBIX 3aa4 C HCIOIb30BAHNUEM

[UIOTHOCTH I'a30B IO BOJOPOAY U BO3AYXY.
Tema 4.3. IpodeccHoHATBEHO-OPHEHTHPOBAHHOE COJICPAKAHNE 12 OK 01
Oprannyeckue BeiecTsa [Teopernueckoe oGyaenue 2 OK 02
B JKU3HEAEeATeIbHOCTH 2 IIK 1.2.
JeJI0BEKa. HyxrenHOBBIE KUCIIOTHL: cocTaB U cTpoeHue. CtpoeHue HykieoTu0B. CoctaB HykiaenHoBbIX kucioT (JJHK, PHK). Poms IIK 3.4
I[MpoussoacTBO N HYKJIIEUHOBBIX KUCJIOT B )KU3HEAEATEIHOCTH OPraHU3MOB. 2
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MpuMeHeHHe I[pakTHyecKue 3aHATHS 10
OpraHu4eCKHMX BellecTB B [PeleHre NpakTHKO-OPUEHTHPOBAHHBIX 33JaHUH 110 COCTABIEHNIO XUMUYECKUX PEAKIINAHN, OTPAKAIONIMX XUMHYECKYIO 4

MeIHIMHCKO M’ AKTHBHOCTH OPTaHWYECKUX COCTMHEHUH B Pa3IMUHbBIX cpenax (MIPUPOIHBIX, OHMOJIOTHYECKHX, TEXHOTCHHBIX )
MPOMBIIJICHHOCTH Buoopranmueckue coequaeHus. [IpuMeHenne 1 GronorndecKkas poib yriieBooB. OKHUCICHHE YTICBOIOB - HCTOYHUK SHEPTUH 4

PKMBBIX OpraHu3MoB. O01acTH IpUMEHEHUSI aMHHOKHCIIOT. [IpeBpaltienust OeiKoB MUIIK B opranu3Me. buonornyeckue

(dyHkimy OenkoB. buonornueckue GyHKIMU KUPOB. Poilb opraHuueckoil XUMUM B PEILICHUH MTPOOIIEM MUILEBOH

0e3onacuoctr. Jlo6aBUTh

[Tpou3BOACTBO OPraHMYECKHUX BEIIECTB: IPON3BOJCTBO METaHOA, NiepepaboTka HedTH. [ToNMITHIIEH KaK KPYTTHOTOHHAXHBIN 2

IIPOYKT XUMUYECKOIr0 IPoU3BoACTBA. [Ipumenenue stunena. [Ipou3BoaCTBO U IPUMEHEHUE KayuyyKa U PE3HHBI.

CHUHTETHYECKHE 1 UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHdecKkoe HCIOIb30BAHNE BOIOKOH.

CHHTeTHYECKHUE TUICHKH: U30JIIIUS IS IIPOBOJOB, MEMOpPaHBI Il ONPECHEHHS BOJbI, 3aIIUTHBIC TUICHKHU JUI1 aBTOMOOWIICH,

[UIaCTBIPH, XUPYPTrUUECKUE MOBI3KU. HOBBIE TEXHONOTHY TaNbHENIEr0 COBEPLUICHCTBOBAHUS TOJIMMEPHBIX MaTEPUAIIOB.

Ponb OpraHUYecKOi XUMHHN B PELICHUH IPOOJIEM SHEPIeTHIECKOH 0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, CO3IAHUN HOBBIX

MaTepHalioB, HOBBIX HCTOYHUKOB YHEPIHH (JIbTEPHATUBHBIC HICTOYHUKH SHEPTHH)
IKonTpoabHasi pa6ora 3 |CTpyKTypa U CBOWCTBA OPTraHUYECKUX BEIIECTB. 2
Pa3znea 5. KuHeTH4yecKkue U TEPMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XHUMUYECKUX PeaKkuuid 14
Tema 5.1. IIpodeccHoHATBHO-OPUEHTHPOBAHHOE COJIePKAHHE 6 OK 01
IKuneruueckue TeopeTnueckoe o0yueHue 2 OK 02
BAKOHOMEPHOCTH Xumudgeckne peakiun. Kitaccupukanus XUMUIeCKUX Peakuii: 1o (pa30BOMY COCTaBy (TOMOTEHHBIC U TeTEPOTEHHEIE), TI0 2 IK 1.2.
NMPOTEKAHUSI XHMUYECKHX [ICTTONTF30BAHMIO KaTan3aTopa (KaTATUTHICCKIE U HEKaTATUTHIECKUE). IIK 3.4
peaxuui CKOpOCTb peakiuy, ee 3aBUCHMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOJIBI pEarupyIonX BEIECTB, KOHIEHTPALH

[pearupyoIux BeUecTs, TeMneparypsl (rpasuwio Baut-I'odda), miomany peakiinoHHO#M MOBEPXHOCTH, HATHYHS

KaTanu3aTopa. Ponb kaTain3aTopoB B IPUPOJE U IPOMBILIUIEHHOM IIPOU3BOJICTBE.

OHeprus akTUBAIMU. AKTUBUPOBAaHHBIN KoMIuleke. KaTanm3aTops! 1 kaTanu3. Posib KaTalu3aTopoB B IPUPOJIE U

MEIUIMHCKON IPOMBIIIJIEHHOCTH

IIpakTHYyecKHe 3aHATHS 4

3yueHne 3aBUCUMOCTU CKOPOCTH XMMHUUYECKON PEaKIIMK OT KOHLIEHTPALUU PEarupyouiuX BEUECTB U TEMIIEPATYPBI. 4

PeleHne MpakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUH Ha aHAU3 (AaKTOPOB, BIMAIONINX HA U3MEHEHHE CKOPOCTH XUMHUYECKOit

eaky. @epmeHThl. XUMUYECKHE PeaKIIUU B MEIUIITHE

Tema 5.2. OcHOBHOE cofiep:kaHue 6
TepMoaMHAMHUYECKHE IpakTHyeckue 3aHATHSA 6 OK 01
3aKOHOMEPHOCTH Krnaccudukanus XuMUIECKUX peakuii: 1Mo TeruioBomy 3 ety (3K30TepMUUYECKUe, IHI0TEPMUIECKHE), IT0 00paTUMOCTH 2 OK 02
NMPOTeKaAHUs] XUMH1ECKUX ((oOpaTumble U HeoOpaTtumble). TeroBble 3 PEeKThl XUMHYECKHX peakiui. TepMoxumudeckne ypaBHeHus. OOpaTUMOCTD
peakuuii. PagHoBecue peaknuii. XuMHYecKoe paBHOBECHE U €0 CMELIeHNE 0/ AeHCTBUEM Pa3IMYHBIX (PakTOpoB (KOHIEHTPALMS PEareHTOB I
XHMHYECKUX Pearuui MIPOJYKTOB PEaKIMH, JaBJIeHNE, TEMIIepaTypa) Ul CO3aHusl ONTUMAJIbHBIX YCIOBHH IPOTEKAHUSI XMMHUUECKHX ITPOLIECCOB.

[MonsiTre 00 sHTANBLINMU 1 SHTpOIMH. DHeprus [ nd6ca. 3akon ['ecca u ciepcTBus U3 Hero. Poib cMerieHus paBHOBECHS B

[TEXHOJIOTMYECKHUX IIPOLECCAX.
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[Mpunamun Jle Hlatense. Baustane paznmgHpx (akTOpoB HA H3MEHEHHE PABHOBECHS XUMUIECKUAX PEAKIIHHA. 4
3aKOH AEHCTBYIONINX Macc ¥ KOHCTAHTa XUMHUYECKOTO PAaBHOBECHSA. PacueTsl paBHOBECHBIX KOHIIEHTPANNIl pearnpyromx
BEIIECTB ¥ MIPOJIYKTOB peakuid. PacueTsl TennoBoro s dexTa peakuu.
PerieHue npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUH Ha MpuMeHeHue npuHnumna Jle-Illarense a1 HaxOXAE€HHUS HANPaBICHUS
CMelIeHNs pABHOBECHS XUMHYECKOH PeakiMy M aHaIn3 (haKTOPOB, BIMSIONIMX HA CMELICHUE XMMHUUECKOTO PABHOBECHSI.
KontpoJsbHas padora 4 |CkopocTh XUMUUECKOHM peaklUu U XMMUYECKOEe paBHOBECHE. 2
Pa3nea 6. HCIePCHbIE CUCTEMbI 12
Tema 6.1. IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COJIePAKAHNIE 6 OK 01
ucnepcunie cucreMbl M [Teopernueckoe odyueHne 2 OK 02
taxTopsl nx Jlucniepcuble cuctembl. Kosmonaueie cucteMbl. ICTUHHBIE PACTBOPEL 2 OK 07
YCTOHIHBOCTH PacTBOpeHHe Kak pU3MKO-XUMUUYeCKuii rporecc. Pactopsl. CriocoObl MPUTOTOBJIEHUS PACTBOPOB. PacTBOPHUMOCTb. IIK 1.2.
MaccoBasi 107151 paCTBOPEHHOTO BelecTBa. [IpenenbHo 10MyCcTUMbIE KOHUEHTPAMU U UX UCTIOIb30BAHUE B OLICHKE K 3.4
HKOJIOTMYECKON 6€30MacHOCTH.
Krnaccudukanms aucrepcHsIX cucteM 1o coctaBy. CTpoeHHe U (pakTOpbl yCTOHYNBOCTH AMCIEPCHBIX cHcTeM. PacniozHaBanue
MCTUHHBIX PacTBOPOB, KOJUIOMIHBIX PaCTBOPOB U rpyboauciepcHbIX cucteM. CTpoeHne MuLe/uTsl. PaccenBanue cBeta mpu
MIPOXOXICHUH CBETOBOTO ITy4Ka Yepe3 ONTHYECKH HEOJHOPOIHY0 cpeny (3ddekra Tunmans). [Ipumenenue s¢pdekra B
MEIUIHHE
IMpakTnyecKkne 3aHATHSA 4
Pemenne 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB B MEAMIIMHCKUX YUPESKACHHIAX 4
Pemenre MpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 331aHUH HA ANUCIIEPCHBIE CUCTEMBI, HCTIONb3YEMbIE B OBITOBOH 1
MIPOU3BOICTBEHHOH JIEATEIILHOCTH YEJIOBEKA, C MO3HMIIUI 9KOJIOTHIECKOH 0e30MMacHOCTH MOCIIEICTBUI M TPAMOTHBIX PeIICHNH
mpoOJieM, CBA3aHHBIX C XUMHUEH.
Tema 6.2. IMpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKaAHNE 6 OK 01
Hccaenosanue cpoiicts  |[[IpakTuuecKkue 3aHATHS 6 OK 02
MUCIIEPCHBIX CHCTeM VIfl ([TpuroToBiIeHHE PacTBOPOB 33AaHHON (MOJIIPHOIT) KOHIIEHTPAINH (C MPAKTUKO-OPHEHTUPOBAHHBIMH BOIIPOCAMH, 2 MK 1.2.
MX UIEHTHQUKATMH CBSI3aHHBIMU C MEJIUIIMHOM), OTIPEIeTICHNE CPEIBI BOJIHBIX PACTBOPOB. K 3.4
M3ydeHne CBOMCTB AUCHIEPCHBIX CHCTEM Pa3HBIX BHJIOB: CyCIIEH3UH, YMYJIbCHH, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBOWCTB 4
MCTHHHBIX M KOJUIOMIHBIX PACTBOPOB, BEISIBICHHE OCHOBHBIX Pa3IN4Mil MEXAY HUMHU.
Pasnea 7. KadecTBeHHbIE peaKIIi 00HAPYKeHUS] HEOPraHUYEeCKHMX H OPraHn4YecKHX BellecTB 4
Tema 7.1. OcHOBHOE coJiep:KaHne 2 OK 01
Oo0HapyxeHue IMpakTuyeckune 3aHATHSA 2 OK 02
HEOPraHU4€CKUX KagyecTBeHHBIE XUMHYECKIE PEAKIINH, XapaKTepHBIE s 0OHAPY>KEHUSI HEOPTaHUYECKUX BEIIECTB (KATHOHOB M aHHOHOB). 2
KATHOHOB M AHMOHOB CocTtaBieHNe YpaBHEHHH peakunii oOHapyKeHus KaTHoHOB |-V rpynm n aHnOHOB, B T.4. B MOJIEKYJISIPHOM U HOHHOH
(bopmax.
Peakitnyn 0OHapy>KeHHs] HEOPTAaHNYECKUX BEIIECTB B pEATbHBIX 00BEKTaX OKPYKAIOIIECH CpeJIbI.
Tema 7.2. ITpodeccHoHATbHO-OPHUEHTHPOBAHHOE COJIePKAHUE 2 OK 01
Oo0HapyxeHue IpakTHYecKue 3aHATHS 2 OK 02
OPraHM4YeCKHUX BelmecTB  [KauyeCcTBEHHBIE XMMHUYECKHE PEAKIIHH, XapaKTepHbIe Uit 00HAPY>KEHHSI OTJSNIFHBIX KJIACCOB OPTaHMUECKUX COCAMHEHHH: 2
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0TAeNbHBIX KJIACCOB C (heHOIIOB, aJbIETHI0B, KpaxMala, YKCYCHON KHUCIOTBI, aMHHOKHCIIOT H JIp. IIK 1.2.
HMCI0JIb30BAHMEM JlenaTypanus O€JIKOB NIPH HATPEBAHUH, [IBETHBIC PEaKIIHN OEIKOB. K 3.4
KaYeCcTBeHHBIX peakmuii |(CoCTaBICHUE KAYCCTBCHHBIX PEAKIMIA OOHAPYIKCHHS OPTaHUYCCKUAX COCTUHEHUI OTIEBHBIX KJIACCOB.

OOHapy>keHUE OPTaHUICCKUX COCITMHCHUI OTACIBHBIX K1accoB. «KadecTBEeHHBIC peakiMy Ha OTJCIILHBIC KITACCHI
OpraHUYeCKHX BelecTBY. KauecTBeHHBIC peaKInii, HCIIOIb3yEMBbIX JIJIsl OOHAPY)KEHUSI OPraHUICCKHUX BEIICCTB PA3IUYHBIX
KJIAaCCOB: (DCHOJIOB, AJIBJICTUIOB, KpaxMaia, YKCYCHOM KHCIOThI, aMUHOKHCIIOT, OCIKOB 1 Ap. Onucanue HaOJI0JacMbIX
SIBIICHHIA ¥ COCTABJICHUC XUMHUCCKUX PEAKIUI U/UIIH CXEM.
KayecTBEeHHBIN aHAIN3 OPTraHUYECKUX COCTUHCHUH M0 (PYHKITMOHAIBHBIM rpyImay. KadyecTBeHHbIC peaKIiy, HCIIOb3yEeMbIC
TUTS pacIiO3HABAaHUS OPTAHWIECKHUX BEIIECTB OTICIBHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM TPYIIIIaM: Ha IPUMEpPE aMUHOKHCIIOT
1 KapOOHOBBIX KHCIIOT, CHHPTOB M (DEHOJIOB, allbACTUIOB U KeTOHOB. OTricaHie HAaOII0AaeMBIX SIBICHHN M COCTABJICHUE
XIMHYICCKHUX PEaKIMi W/IITH CXeM B MEIHIIMHE
IIpodeccnoHaATbHO-OPMEHTHPOBAHHOE coJiep:KaHue (CoAepKaHNe MPUKJIATHOTO0 MOAYJIs)
Pa3znen 8. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eSITEJIbHOCTH YeJI0BEKAa 4 OK 01
Tema 8.1. IIpodeccHoHATBHO-OPUEHTHPOBAHHOE COJIePKAHHE 4 OK 02 OK 04
XuMmus B ObITY H TeopeTnyeckue 3aHATHS 4 OK 07
leOlBBOHCTBeHHOifl DKOJ0THYECKas 0€30IMaCHOCTD IOCIIEICTBUI OBITOBOH K nponaBOHCTBeHHoﬁ IEATEJIbHOCTH Y€JI0BEKA, CBA3aHHAA C 2 K 1.2.
esiTeJJbHOCTH YeJI0BeKa |nepepaboTKOM BEIECTB; MOMCK U aHAN3 XUMHUUECKOH NHPOPMAINH U3 Pa3INYHBIX HCTOYHUKOB (Hay4Has U yaeOHO-Hay9IHas 2 K 34
ImUTeparypa, CpeIcTBa MacCOBOM HHPOpMAIUH, ceTh IHTepHET U IpyTHe).
Keticol (¢ yaeTom Oymymiei mpodeccHOHaIbHOM NesITeIPHOCTH) Ha aHaII3 HH)OPMAIHH O IPOU3BOJCTBEHHON ACATEIIEHOCTH
YeJIoBeKa, CBSI3aHHOH C epepadOTKO U MOyYeHHUEM BEIECTB, & TAKXKE C IKOJIOTUUECKON 6e30MacHOCTHIO.
3ammTa Keiica: [IpencTaBieHne pe3ynbTaToOB PEHICHUS KEHCOB (BBICTYIUICHHE C MPE3eHTAINEH)
Pa3nen 9.1. UcciienoBanue U XUuMHYECKH aHAIN3 00beKTOB Onocdepnbl (1J1s1 yKPYNHEHHBIX IPynn cnenuaibHocreil/ npogeccuii: 19.00.00,
31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.5. ITpodeccHoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE 4 OK 01 OK 02
HMccaenoanne 00beKTOB |[[IpakTHYeCKHE 3AHATHS 4 OK 04 OK 07
onocgepnl O00CHOBaHHUE aKTyaJbHOCTH BHIOPAHHOU TeMbl. BhISBICHHE IPOOIEMBI HCCIIeA0BaHusL. BHIOOp 00BEKTOB M METOI0B 2 K 1.2.
uccienoBanus. [loctaHoBKka meneit u 3aaa4 uccnenoBanus. OnpeeneHre NpoayKTa uccienoBanus. OnpeneneHe dTarnoB u K 3.4
cocTaBJIeHHE IIJIaHa MccieoBaHus. Tema cBg3aHa C MEAMIIMHOM.
3amura npoexkTa: [IpeacrapneHune pe3ynbTaToOB BHIIOJHEHUS YUeOHO-UCCIE0BATENLCKUX TPOEKTOB (BBICTYIIJICHHE C 2
Mpe3eHTaIeH).
KoncyabTanus: 2
ITpomMeskyTOUHAs aTTeCTALMS: 6
Bcero: 144

TemaTnka HHANBHAYAJIBHBIX MPOEKTOB (MpoopHeHTAINS):

1. JleyeOGHOE MHTaHWE NP PA3THYHBIX MATOIOTHAX

2. TlueBble OTpaBICHUSI HEMUKPOOHOW PUPOJIBI.

3. PammonanbHoe nurtanue. Jluerorepanms.

4. Cunapom Mera0boiM3Ma M HapylIeHHE OOMEHa YIIIeBOJIOB
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5. MuKpo37IeMEeHTH B YeIOBEUSCKOM )KU3HH, X OCHOBHAS POJIh
6. VI3yueHue cTeNeHH 3alIUTHI COTHIIE3AUTHBIX KpeMoB (SPF) oT ynbTpadnoseToBOro u3mydeHus
7. BrusHMC NMHIIEBBIX KpacUTENCH Ha )KUBOI OpraHu3M
8. CocraB ’HEpreTHYCCKUX HAMUTKOB, UX BIMSHUC HA OPTaHU3M UYCIOBEKA
9. Komnaren. ITonp3a u Bpen
10. Bwutamun C u ero Ouojoruyeckas pojb
11. BererapnaHcTBO — 3a U IPOTHB
12. HWccnenoBaHue KOHIICHTpAUU (PEPMCHTOB B CIIFOHE Y€JIOBCKa
13. Conp — mpyr wiu Bpar?
14, BiusHue aHTHOMOTHKOB HA OPTaHHM3M YeIOBEKa
15. BomHO-coneBoii OalaHC U eTo 3HaYCHHE Ul OPTaHH3MAa YeIOBeKa
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3. YCJOBUS PEAJIM3ALIMU PABOUYER MTPOI'PAMMBbI
YYEBHOM JUCHUIIJIAHBI

3.1. TpeGoBaHuss K MHHUMAJIBHOMY MATEPHAJTbHO-TEXHUYECKOMY
odecreyeHnI0

Peanuzamus nmporpaMMbl JUCHHUIUTMHBI TpeOyeT Hamuuus yuyeOHOro xabuHera
XUMUH.

[Tomenienne kaOWHETa JOJKHO YAOBIETBOPATH TpeOoBaHusM CaHUTapHO-
SMHUIEMHOJIOTHYeCKUX paBmi U HopMatuBoB (CanlluH 2.4.2. 178-02). OHO 10/mKHO
OBITH OCHAIIIEHO TUIIOBBIM O0OPY/JIOBAaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSIX,
B TOM YHCJIE CIICIUATU3UPOBAHHON yUeOHON MeOebi0 M TEXHUYECKUMU CPEJICTBAMU
oOy4eHHs, AOCTaTOYHBIMU JIJIsl BBIOJHEHHS] TpeOOBaHWW K YPOBHIO IMOATOTOBKHU
y4YaIuxcsl.

B kabunetre MOMKHO OBITH MYJbTHUMEAUHHOE O0OpYyAOBaHUE, MPU MOMOIIU
KOTOPOTO  Y4YaCTHHKM 00pa30BaTENbHOIO Ipoliecca MOTYT IPOCMaTpUBATh
BU3yaJIbHY}0 MH(POPMALIMIO N0 XMMHH, CO3/1aBaTh MPE3ECHTALMU, BUIECOMATEPHAIIbI,
MHBIE JOKYMEHTHI.

ObOopynoBanmne y4eOHOro KaOuHera:

— TI0CaJOYHBIE MECTA M0 KOJIMYECTBY O0yUarOIIUXCSL.

— paboyee MECTO MPEno1aBaTelis.

— JI0OCKa MapKepHasl.

Texnnueckue cpeacrBa 00y4eHus :

— ayJMo - ¥ BUJEO CPE/CTBA;

— KOMIIBIOTEDP C JIMUEH3UOHHBIM MPOrPaMMHBIM  OOECIEYEeHHEeM U
MYJIbTUMEANA POEKTOP.

3.2. Uudopmannonnoe odecneyeHue 00yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HHTEpHeT-pecypcos,
JONOJIHUTEIbHOM JIUTEPATYPhI.

OCHOBHBIE HCTOUHUKH:

1. Tabpuensa O.C. Xumwms. 10 xmacc: yueOnmk: OazoBbwiii ypoBenb/ O.C.
I'abpuensn, M.I'. OctpoymoB, C.A. CnaakoB. - 5-¢ wu3d., cTtep. - Mockaa:
[Tpocsemienne, 2023. - 128 ¢

2. Pymutuc T'.E. Xumwus: yueOnuk pns CIIO: 0Oaszosswiii ypoBens/ ['.E.
Pynzutuc, @.I'. @enbaman. — Mocksa: [Ipocsemienue, 2024. — 336 c.

JlonoaHuTENbHBIE NCTOYHUKHU:

3. Pymutuc T'.E. Xumusa. 11 xmacc: yueOHuK s oO0mieoOpa3oBar.
opranuzauuii: 0azoBbiii ypoBeHb/ I'.E. Pymasutuc, ®. I'. ®enpaman. - 7-e uzm. -
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Mocksa: IIpocsemenue, 2020. - 224 c.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOM TUCHUATIIMHBI

KOHTpOJIb U OIE€HKa PE3yJIbTaTOB OCBOCHHA AVCHUINIMHBI OCYIICCTBIISACTCA

MpernoaaBaTciiIcM B ITPOUCCCC IMPOBCACHUSA IMPAKTUICCKUX SaHHTHﬁ, TCCTUPOBAHUA, a

TaK>XC BBIIIOJIHCHUA O6yanOH.II/IMI/IC$I HHAWBUIYAJIbHBIX BaHaHHﬁ.

KoMnerenuun

Tema

(I)Ole)I U METOAbI KOHTPOJIA U
OLCHKHU pe3yJabTaToB oﬁyqemm

1

2

3

OK 01. BriObupatb criocoObI perieHus
3amad IpoQecCHOHATBHON
IMEesITeNIPHOCTH IPUMEHHUTENBHO K
[Pa3JIMYHBIM KOHTEKCTaM

Tema 1.1,1.2,2.1,2.2,3.1,3.2,3.3,4.1,4.2,
5.1,52,6.1,6.2,7.1,7.2,8.1,9.15

- YCTHBIH OIIPOC;
- (pOHTANBHBIN OIIPOC;
- OIICHKa KOHTPOJIBHBIX PaboT;

OK 02. Ucnonp30BaTh COBpEMEHHbBIE
CpencTBa MOWCKa, aHAJIN3a U
MHTEpIIpeTanuy HHGopManuy, u
MH(pOpMALMOHHbBIE TEXHOJIOTHH JIJIS
BBIMOJTHEHHS 33144 IPO(PECCHOHATBHOM
JesITeIbHOCTH

Tema 1.2,3.1,3.2,3.3,42,5.1,5.2,6.1,6.2,
7.1,7.2,8.1,9.15

- HAOJIOJICHUE 33 XOJIOM
BBITTOJHEHHS JTA00PATOPHBIX
paboT;

~ OLICHKA BBIIIOJIHCHUA
mabopaTOPHBIX PadoT;

- OLICHKA NMPAKTUYECKUX padoT

OK 04. DddexrrBHO
B3aMMOJIeHICTBOBATh U paboOTaTh B
KOJIJICKTHBE U KOMaH/ie

Tema 8.1, 9.1.5

(peteHus: Ka4eCTBEHHBIX,
[pacyeTHBIX, MPOPECCHOHATBHO
OpUEHTHPOBAHHBIX 3a7a4);

OK 07. ConelcTBOBaTh COXPaHEHUIO
OKpy>Karouiei cpepl,
[pecypcocOepexeHuIo, IPIMEHATh
3HaHUSI 00 N3MEHCHUHU KINMAaTa,
MIPUHITUITEI OEpEeKITUBOTO
MIPOU3BOJICTBA, IPPEKTHBHO
EeHCTBOBATh B YPE3BbIUAMHBIX
CUTYaIHIIX

Tema 6.1, 8.1,9.1.5

- OIICHKA TECTOBBIX 3aJaHUI;

- HaOJIIOJCHUE 32 XOJA0M
BEITTOJTHEHHS WHAWBUAIYATBHBIX
MPOEKTOB U OIICHKA
BEITIOJTHEHHBIX TIPOCKTOB;

- OIICHKA BBIITOJIHCHUS
MOMAIITHUX CaMOCTOATCIIbHBIX
pabor;

- HaOJIIOJCHUE U OIICHKA
[peleHus Keilc-3aaay;

- HaOJIIOJICHUE U OIICHKA JICJIOBOM
UTPBI;

- DK3aMEH

I1K 1.2. O6ecnieunBaTh OE30MACHYIO
OKPYKAIOLIYIO Cpeny.

Tema 2.1,2.2,3.1,32,3.3,42,51,6.1, 6.2,
7.2,8.1,9.15

[1K 3.4. IIpoBOANUTE CAaHUTAPHO-
MIPOTUBOAINAEMUYECKHE MEPOTIPHATHS
Mo MpoUIAKTHKE MHOEKIIMOHHBIX
3aboJsieBaHuUi.

Tema 2.1,2.2,3.1,32,3.3,42,51,6.1, 6.2,
7.2,8.1,9.1.5
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