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PabGouast mporpamma 1o o00I1I€00pa30BaATEILHON MUCIUIUIMHE «XUMUS)
pa3paboraHa B COOTBETCTBUM  C  (eJepalibHbIM  TOCYyJapCTBEHHBIM
00pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUs IO
cnermanbHocTh 38.02.01 DkoHOMHKA W OyXrajiTepckuil yder (IO OTpacism),
YTBEPXKIACHHBIM Mpuka3zoM Munnpocsemenuss Poccun ot 24.06.2024 Ne 437,
npukazoM MwuHoOpHayku Poccun ot 17.05.2012 Ne 413 «OO0 yTBepKIeHUU
dbenepaibHOTO  TOCYJIAapCTBEHHOTO  00pa3oBaTEIbHOTO  CPEAHEro  OOIIero
oOpazoBanus», npukazom Munmnpocsemnieauss Poccun ot 18.05.2023 Ne 371 «O6
yTBepXxkAeHUH (eaepaabHOi 00pa30BaTeNbHOM MPOrpaMMBbl CPEIHEro OOIIero
oOpa3oBaHUs»

CocraButenn: benobokosa 0. A. — npenonasatens CI1O

Peuenzent: Ilepmynuna E.B. — mpenomaBaTens BbIciied KBadu(UKAITMOHHON
KaTeropuu I'ocynapcTtBeHHOTO OIOKETHOTO 1po(heCcCUOHATIBHOTO
o0pa3oBaTenbHOTO  yupexaeHuss ropoaa MockBbl «MOCKOBCKHIM — KOJUIEIK
yOpaBJICHUS, TOCTMHUYHOTO Ou3Heca M  HMHPOPMAIMOHHBIX  TEXHOJOTUMN
«LlapuubIHOY.

Pabouass mporpamma IUCHUIUTMHBI paccMOTpeHa W OJ00peHa Ha 3aceJaHHd
PEMETHO-IIUKIIOBOM KOMHUCCHH 00111e00pa30BaTEIBLHBIX JTUCIUTUTAH
MOCKOBCKOT0 pErHOHAIBHOTO COIMAIBLHO-9KOHOMHYECKOTo HHCTHTYTA (ITpoTokon
Ne 10 ot 22 mas 2025 1.).
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1. OBIIAS XAPAKTEPUCTHUKA PéBO‘IEfI IMPOI'PAMMUBI
OBILIEOBPA3OBATEJIbHOU JUCIHUIIJINMHBI
OVII.10 Xumus

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM
NpOrpaMMBbl:

OO6meoOpa3oBaTenbHas IUCHUILINHA «XHUMHS» SBISACTCS 00s3aTEIHHOM
4acThio 00111e00pa30BaTeNIbHOTO 1MKIa oOpa3oBarenbHOM mporpammbel CIIO B
cootBeTcTBUH ¢ OI'OC mo cnenmansHocTr 38.02.01 DxoHOMUKA 1 OyXTalTepCKuit
y4eT (10 OTpacisim).

1.2. lHeab u njiaHupyeMble pe3yabTaThbl 0CBOEHHS IMCUMILINHBI:

1.2.1. Heab u 3axa4u 00111€00pa3oBaTEIbHOM TUCHUILIMHBI

Llenpto m3y4deHUs AUCIUIUIMHBI SBISETCS (HOPMUPOBAHHE Y CTYACHTOB
MPEACTABICHUSI O XUMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-HAYYHOW KApTHUHBI
MHpa KaK OCHOBBI MPUHATUS PEIICHUN B KU3HEHHBIX W MPOU3BOIACTBEHHBIX
CUTYyalUsAX, OTBETCTBEHHOTO MOBEJACHUS B IPUPOIHON CpEE.

3amaun JUCIIUIUINHEL:

1) chopmMupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUUYECKUX
MIPOLIECCOB U SIBIICHUM B OKPYKAIOIIEH Cpelie, IETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABJISITh (DOPMYJIbI HEOPTAHUUECKUX U OPTaHUYECKUX
BCILIECTB, YpPaBHEHUS XMMHUYECKMX  pEaKlMi, OOBICHATH HUX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMmupoBaTh HABBIKM MPOBEACHHUS MPOCTEHIIMX XUMHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIIEIOBAHUNH C COOJIOJIEHMEM TMpaBWi 0e30MacHOTO
oOpaIieHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS UCIOJIb30BaTh MH(HOPMAIINIO XUMHUYECKOTO XapaKTepa 13
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh yYMEHHS ~IPOTHO3UPOBATH  IIOCJICACTBUS  CBOCH
JEATCIBHOCTH M XHUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
MPOLIECCOB;

6) copMHpOBaTHF TOHUMAHUE 3HAYUMOCTU JIOCTUKEHUM XUMHUYECKON HAyKH
Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemblie pe3yJbTATbl OCBOCHHMS 001Ie00pa3oBaTeJIbHOU
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kox v nanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

IlnaHupyemble pe3y/ibTaThl

Oo0mrue

JucuMIInHApHbIe (IpeaMeTHbIe)!

OK 01. Bri6upats criocoOsr
pelIeHHs 3a1a4
npodecCuOHATbHON
NeSITeIbHOCTH TPUMEHUTEIHHO
K Pa3IMIHBIM KOHTEKCTaM

B yacTu TPpy10BOI0 BOCIIUTAHMS:

— FOTOBHOCTB K TPYy, OCO3HAHUE [IECHHOCTH
MacTepCTBa, TPYI0JI00ue;

— IOTOBHOCTbH K aKTUBHOM JACATEIIHFHOCTH
TEXHOJOTMYECKON U COLMAIBHON HAITPABJICHHOCTH,
CIIOCOOHOCTH UHUITMUPOBATh, TUTAHUPOBATh U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

— MHTEpEC K pa3IndHbIM chepaM mpodeccuoHaIbHOU
JIeSITCIILHOCTH,

OsiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NO3HABATEJIbLHBLIMM JAelCTBUSIMM:

0a30BbIe JIOTHYEeCKHe JeiicCTBHA.

— CaMOCTOSITETTLHO (POPMYITHPOBATH M AKTYAITH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UITH
OCHOBaHUS AJI CPaBHEHUsI, KIIacCUPUKALIUN U
00001eHMS,

— ONPENENATh eI ACSITeIbHOCTH, 33/1aBaTh MapaMeTpPhI
Y KPUTEPHUU UX JIOCTHKECHUS;

— BBISIBIISITh 3aKOHOMEPHOCTU U IPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBICHUSX;

— BHOCUTb KOPPEKTUBHI B ACSATENbHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OIICHUBATh PUCKU
MOCIIEACTBHUI JCITECILHOCTH,

— pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUN
YKU3HEHHBIX TIPoOIIeM

0a30BbIe MCCJIEN0BATEIbCKHE AeHCTBHA:

— BIIAJCTh CUCTEMOM XMMHUUYECKUX 3HAHUH, KOTOpas
BKJIOYAET: OCHOBOIOJIAratoIue MOHATHS (XUMUYECKUI
9JIEMEHT, aTOM, DJICKTPOHHAast 000JI04Ka aToMa, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIIN ATOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTEIICHD
OKHCJICHUS, XUMHYECKAs CBA3b, MOJIb, MOJIIPHAS Macca,
MOJISIpHBIN 00BEM, YTIEPOAHBIN CKENET, (YHKIIMOHATIbHAS
rpymna, paaukai, U30Mepusi, U30MePbl, TOMOJIOIMYECKUN
P, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOI- U
a30Tco/eprKalllue COeIMHEHMsI, OMO0JIOTHYECKHU aKTUBHbIE
BellecTBa (yrieBOIbl, KHUPbI, OEIKN), MOHOMED, MTOJINMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KPUCTAJIIMYECKAsl PEIIEeTKA, TUIIbl XUMUYECKUX peakLuii
(OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE, IK30-U
SHIO0TEPMUUYECKHE, PEAKIIM HOHHOTO 0OMEHA), pacTBOD,
JJIEKTPOJIUTHI, HEAIEKTPOJIUTBI, MIEKTPOJIUTHYECKAS
JCCOLMAINS, OKMCITUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakuy, XHMUYEeCKOe paBHOBECHUE), TEOPUU U
3aKOHBI (T€OpUs XUMHUUECKOTO CTPOCHUSI OPTaHUUYECKHUX
BeniecTs A.M. Bytneposa, TeopHst 2JEKTPOIUTHUECKOM
qvccounanuu, nepuoguyeckuit 3akon .M. Menneneena,
3aKOH COXPaHEHHUs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU, (AKTOJIOTUYECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJTYYEHUHU U O€3011acHOM
WCIIOJIb30BaHNU BaKHEUIINX HEOPraHMUECKUX U
OpPTraHUYECKUX BEILIECTB B OBITY M MIPAKTHUUYECKON
JIeSITENIbHOCTH YEeJIOBEKa;

— YMETh BBISIBIISITh XapaKTEpHbIE IPU3HAKK U B3aUMOCBSI3b

! TucuuniunapHble (IIpeMETHbIE) PE3YJILTATh YKa3bIBAKOTCA B COOTBETCTBHY C MX HOJIHBIM nepedneM Bo PTOC COO ot 12.08.2022 Ne 732 st 6a30B0r0, yrilyOIEHHOTO YPOBHS




— BJIQJICTh HAaBBIKAMHU Y4€OHO-UCCIIETIOBATEIBCKON U
NPOCKTHOM JIEATCIbHOCTH, HABBIKAMU Pa3pPEIICHUS
npo0Jem;

— BBIABJISITH IPUYUHHO-CJICICTBCHHBIC CBA3U U
aKTyaJIM3MpOBATh 3aJ1auy, BBIIBUTATh TUIIOTE3Y €€
pelIcHHS, HAXOIUTh apTyMEHTBI JJIs1 JIOKA3aTeIbCTBA
CBOMX YTBEPIKIICHHI1, 33]1aBaTh TapaMeTPbl U KPUTEPUHU
pelIeHus;

— aHaJIM3UPOBATH TIOJYYCHHBIC B XOJI€ PEIICHUS 3a/1a4H
pe3yabTaThl, KpUTHYECKH OIICHUBATDH MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBHSIX;

— YMETbh NIEPEHOCUTH 3HAHHMSI B TIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATCIILHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00IacTel;

— BBIJIBUTaTh HOBBIC HJICH, ITPEIaraTh OPUTHHAIBHBIC
MIOJIXO/IbI U PEIICHHUS;

— CIIOCOOHOCTH UX UCTOJIh30BAHUS B TIO3HABATECIBLHON U
COLIMAIbHON NPAKTHKE

U3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOINE
IIOHATHUS IIPU ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKHX BEIIECTB U UX
[IPEBPALECHU; BBISBIIATH B3aUMOCBS3b XUMUYECKUX 3HAHUN
C MOHATUSAMU U NPEICTABICHUSAMU APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

— YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX
COEAMHEHHNI MEXIYHAPOIHOTO COK3a TEOPETUUECKON U
IPUKJIAJHOW XUMHUH U TPUBUAIIbHBIE HA3BaHUsI BAKHEHIINX
BEIIECTB (ITHJICH, alleTUJICH, TIUIEPHH, (PEHOT,
(dopmanpaeru, yKCycHas KUCIOTa, TIIUIHH, YrapHbIi ras,
YTJIEKHUCIIBIN Ta3, aMMUAK, raiieHas U3BeCTh, HeTaleHas
U3BECTh, MUTHEBAS COJIA U JAPYTUX), COCTABIATH (HOPMYJIbI
HEOPraHWYECKUX U OPraHU4ECKUX BELIECTB, YPABHEHUS
XUMHUYECKHUX peaKuil, 00BSCHATh UX CMbICIT; IOJTBEPKIATh
XapaKTEepHbIE XUMUYECKHE CBOKCTBA BEILIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aIIUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

— YMETb yCTaHABIUBAaTh PUHAUIEKHOCTb N3YYEHHBIX
HEOPraHUYECKNX U OPraHUYECKUX BEUIECTB K
OIpPEIEICHHBIM KJIaccaM U IPyIaM COeIUHEHUH,
XapaKTEepU30BaTh UX COCTAB M BaXKHEHIIINE CBOWCTBA;
OTIpeIeNIATh BUIbl XUMHUYECKHX CBSI3eH (KOBaJIEHTHAs,
MOHHasl, METaJlJIn4YecKasi, BOJOPOJIHAs ), TUIIBI
KPUCTANTNYECKUX PELIETOK BEIIECTB; KIacCU(PUIIMPOBATH
XUMHUYECKHE PEAKIINH;

— chopMupoBaTh NpeCTaBICHUS: O XUMHUYECKOM
COCTABJISIFOLIEN €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIN
XMMHUU B TIO3HAHUHM SIBJICHUN TIPUPO/IBI, B GOPMUPOBAHUN
MBIIIJIEHUS U KYJIbTYPbI JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOAUMOM ISl PEeLIeHUs] TPAKTUIECKUX
3a/1a4 U SKOJIOTMYeCKd 000CHOBAHHOI'O OTHOIIIEHUS K
CBOEMY 3[0POBBIO U IIPUPOJIHOM CPELE;




— YMETb [IPOBOJIUTH PacueThl 10 XUMUYECKUM (HOpMYIIaM U
YPaBHEHUSAM XUMHUYECKUX PEAKLIUN C UCIOIb30BAaHUEM
(bu3NYEeCKUX BEJIMYMH, XapaKTepU3YIOIUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMasbHbIE
YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCII0JIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS /ISl IPUHATHUS PELLICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM

OK 02. Mcnons3oBaTh
COBpPEMEHHBIEC CPEJICTBA
IIOMCKa, aHAJIN3a U
WHTEpIpeTauy HHHOPMAITHI
1 nH(OOPMAIMOHHBIC
TEXHOJIOTHH 71 BBIIIOJIHEHUS
3a/1a4 MpodeCcCHOHATIbHON
JIESITENLHOCTH

B 00J1aCTH HEHHOCTH HAYYHOI'0 MO3HAHMS:

— c(OpMUPOBAHHOCTH MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHSI
HAyKH U 0OLECTBEHHOW MPaKTUKU, OCHOBAaHHOI'O Ha
JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOCTO MCCTa B MOJIMKYJIBTYPHOM MHPC;

— COBEPIIICHCTBOBAHHE A3bIKOBOW M YMTATEIHCKOM
KYJbTYpPbI KaK CPEJICTBA B3aUMOJICHCTBHS MEXKIY
JIFOIBMU M TIO3HAHUS MUPA,;

— OCO3HAHHE IEHHOCTH HAyYHOH eI TeIbHOCTH,
TOTOBHOCTH OCYIIIECTBJIATh IPOCKTHYIO H

HCCICOO0BATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B

IpymIie;
OsgiaieHHe YHUBEPCAJILHBIMU Y4eOHbIMH
NMO3HABATEJIbHBIMH NeHCTBUAMHU:

padora ¢ nndopmanmeii:

— BJIaJIETh HaBBIKaMU MOJy4YeHUS MH()OpMAIK 13
MCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBIIATh IOUCK, aHAIN3, CHCTEMATU3aLlUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUIOB U
(bopM npencTaBIeHUS;

— CO3/1aBaTh TEKCThI B pa3IUYHbIX (popmaTax c yuerom
Ha3zHaueHUs UH(OPMAIMU U LIEJIeBON ayAUTOPHH,
BbIOMpasi ONTUMANIbHYIO (hOpPMY MpPEACTABICHUS U
BU3YaIM3aluy;

— YMETh IUTAHUPOBAThH U BBIMOIHITh XUMUYECKHI
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUYECKHUX BEIIECTB MTPU
HarpeBaHUU, MOTYYCHHUE dTHIICHA U U3yYEHHE €T0 CBOMCTB,
KayeCTBEHHbIE PEAaKIIMU Ha aJIbJIETH/]Ibl, KpaxMall, YKCYCHYIO
KHUCJIOTY; IeHaTypalus OeJIKOB IpU HAarpeBaHUU, [IBETHHIE
peaxuu OeTKOB; MPOBOANTH PEAKIIUN HOHHOTO OOMEHa,
OTIpECIIATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cynb(aT-, KapOOHAT— U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMUS; PEIaTh KCIIEPUMEHTAJIBHBIE 3a/1a4H 110
temaM "Metaisl" u "HemeTamisl'") B COOTBETCTBUU C
IpaBUIAMU TEXHUKH 0€30M1aCHOCTH MPH 0OpalleHUH ¢
BELIECTBaMH U J1a00OPaTOPHBIM 000PYIOBaHHUEM;
IPEJICTABIIATh PE3YJIBTaThl XUMUYECKOIO HKCIIEPUMEHTA B
(dhopme 3amrcu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIIMMA U
(opMyIMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

— YMEThb aHAJIM3UPOBATh XUMUYECKYIO HH(OpMaIHIo,
MOJIYy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue);

— BJIaJIETh OCHOBHBIMHU METOJIaMU HAyYHOT'O ITO3HAHUS
BEIIIECTB U XUMUYECKHX SBIICHUN (HAOIIOCHIE, U3MEPEHHUE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

— YMETb IPOBOAUTDH PAcU€Thl [0 XUMUYECKUM (opMysIaM U
YPaBHEHUSM XUMHUYECKHUX PEAKLIUN C UCTIOIb30BAaHUEM
(hu3MUECKUX BEIUYNH, XapaKTePU3YIOIIMX BELIeCTBa ¢
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMasbHbIe




— OLICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTD
uH(OpPMaIINH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJIHHO-
THYECKUM HOpMaM;

— MCIIOJIb30BAaTh CPEACTBA MH(POPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PELICHUH
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPpraHU3allMOHHBIX
3a1a4 ¢ cOOMI0ICHHEM TPeOOBaHHUH SPTOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHMs,
NPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIIOHHOM
0€30I1aCHOCTH;

— BIIAJICTh HAaBBIKAMH PACIIO3HABAHUS H 3aIIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€3011acHOCTH
JUYHOCTH,

YCJ'IOBI/IH) ra3oB, KOJIMYECTBA BE€IICCTBA, UCII0JIb30BATH
CUCTCMHBIC XUMUWYCCKHUEC 3HAHUA IJIA TPUHATHA pGH_IeHI/If/'I B
KOHKPETHBIX )KU3HCHHBIX CUTYallUsX, CBSA3aHHBIX C
BCIICCTBAMU U UX IPUMCHCHUCM

OK 04. DpdexTrBHO
B3aUMO/ICHICTBOBATh U
paboTtarh B KOJUIEKTUBE U
KOMaH/1e

— TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHNE HaBbIKaMH Y4eOHO-HMCCIIE10BaTENbCKOM,
IIPOEKTHOM U COLUATILHOMN NEATEIBHOCTH;

OBiaseHue yHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU
NeHCTBUAMM:

COBMECTHAasl 1eATeIbHOCTh!

— IIOHUMATh U UCIIOJIB30BaTh IIPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

— IIPUHUMATB L[E€JIM COBMECTHOM JIE€ATEIBHOCTH,
OpraHM30BBIBATh U KOOPAVMHUPOBATH JIEHCTBHS 110 €€
JOCTHKEHHIO: COCTAaBJIATH IUUIaH IEUCTBUM,
pacrpeneaTs poJiv ¢ y4eTOM MHEHH Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

— KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUAX
peasbHOro, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

— OCYLIECTBIIATH TO3UTUBHOE CTPATErMUECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYaLHsIX, TPOSIBIATh
TBOPYECTBO U BOOOpa)k€HUE, ObITh MHUIIMATHBHBIM

— YMETh TUIAHUPOBATDH U BHITIOJIHIATH XUMUUECKHU I
9KCIIEPUMEHT (IIPEBPAICHHS] OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHUM, MOJy4YEHUE STUJICHA U U3YUYEHHUE €0 CBOWCTB,
KAueCTBEHHbIC PEaKIIMM HA aJbJETH/Ibl, Kpaxmall, yKCYCHYIO
KHUCJIOTY; ICHAaTypalusi OSIIKOB IIPH HarpeBaHUU, IBETHHIC
peaxiuu 0eIKOB; TPOBOAUTH PEAKIIMH HOHHOTO 0OMEHa,
OTIPEIEIIATH CPEeNy BOJHBIX PACTBOPOB, KAYECTBEHHBIE
peakiuu Ha cynbdar-, kKapOOHAT— U XJIOPHUI-aHUOHBI, Ha
KaTMOH aMMOHHSI; peIIaTh AKCIIEPUMEHTAIBHBIC 3a7a41 110
temaM "Metannsl" u "HemeTanisl'") B COOTBETCTBUU C
MpaBUIIaMU TEXHUKU 0€30MTaCHOCTH IIPU 0OpAIIEHUH C
BEIIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAHHUEM;
MPEACTABIIATH PE3YJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B
(hopMe 3arnucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIIUN 1
(hopmynupoBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJbTATOB




OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTUBHbIMHU
AeCTBUAMMU:
NPUHATHE ce0sl U APYTUX JI0Je:

— IIPUHUMATh MOTUBBI U ApIYMEHTHI APYIUX JIIOAEH IIPU

aHaAJIM3e PE3yJIbTATOB JICATEIIBHOCTH;

— IPU3HABATH CBOE MPABO U MPABO IPYTUX JIOACH Ha
OIIINOKH;

— pa3BUBaTh CIIOCOOHOCTH MIOHUMATh MHP C TIO3HIIAN
JIPYroro 4elioBeKa,

OK 07. CopeticTBOBaThH
COXPaHEHHUIO OKpYyXarouei
CpeIIbI, PECYpPCOCOEepPEKCHHIIO,
MIPUMEHSATH 3HAHUS 00
W3MEHCHHMH KJIMMAaTa,
MPUHITUIIEI OEPEKITMBOTO
IIPOM3BOJICTBA, YPPEKTUBHO
JIEWCTBOBATH B YPE3BbIYANHBIX
CUTYaIUsIX

B o0s1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUSA:

— c(hopMHUPOBAHHOCTH SKOJIOTUYECKON KYJIbTYPBI,
ITIOHUMaHUE BIIMSHUAS COLMATIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON
Cpelibl, 0CO3HAHUE ITI00AJIBLHOrO XapaKTepa
9KOJIOTUYECKUX MPOoOIIeM;

— IUIAHUPOBAHME U OCYILECTBIICHUE JCHCTBUN B
OKpPY’KaIOILIeH cpelie Ha OCHOBE 3HAHUS Lieei
YCTOWUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIPUATHUE IEUCTBUM, IPUHOCALINX BPE
OKpYKarollei cpese;

— YMEHHE IPOTHO3UPOBATh HEOIArONpHUsTHbIE
HKOJIOTUYECKHE MTOCIEACTBUS IPEANPUHAMAEMBIX
JEHCTBUM, IIPEAOTBPALLATh UX;

— pacIIMpEeHNe ONBITA JEATEIbHOCTH KOJIOTMYECKOU
HaIPaBJICHHOCTH;

— OBJIJICHHE HaBbIKaMU y4eOHO-HMCCIIEA0BATEIbCKOM,
IIPOEKTHOM U COLMAIILHOMN NEATEIHOCTH;

— cpopMUpPOBATh NPEICTABICHUS: O XUMUYECKOU
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIN
XUMHH B IO3HAHUU SIBJICHUM PUPO/IBI, B POPMUPOBAHUU
MBIIICHUSI U KYJIbTYPbI INYHOCTH, €€ (PyHKIIMOHATILHOMN
IPaMOTHOCTH, HEOOXOAUMOM ISl PEUICHUS IPAKTUIECKUX
3aJa4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 37J0POBBIO U IPUPOIHOM CPEXE;

— yMeTb cOOII0/1aTh MpaBUIIa SKOJOTHUECKU
1e1ecoo0pa3Horo MoBeJAeHUs B ObITY U TPY10BOU
JEATEIbHOCTH B LENAX COXPAHEHHs CBOETO 30POBbs U
OKPY’KaroIleHd MPUPOTHOM CPEJIbl; YYUTHIBATh OACHOCTH
BO3JICHCTBHS Ha )KUBBIE OPTaHU3MBI OIIPEICIICHHBIX
BEILIECTB, TOHUMAasl CMBICJ TIOKA3aTels MPEeAeIIbHON
JOIyCTUMOM KOHLIEHTpaluu




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJIbHOM

JANCHUITJINHBI

2.1. O0beM JUCUUILJIMHBI U BUJBI Y4e0HO# padoThl

Bua yueO6Hoi1 padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBbI JUCHUIIJIMHBI 88
B T.U.

1. OcHOBHOE coJiep:KaHne 80
B T.U.

TEOPETUUYECKOE 00yUCHHE 42
PAKTUYECKUE 3aHITHUS 28
2. lIpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KAHNE 5
(copep:kaHue NPUKJIATHOTO MOYJIsI)

B T.U.

TEOPETUIECKOE O0yUEHUE 2
MIPAKTUYECKUE 3aHITUS 4
WHJMBUyJIbHBIA IPOEKT (J1a/HET) HET
IIpome:kyTouHas aTTecTanus 9

(mudpepeHMPOBAHHDBIN 324€T)




2.2. TemaTu4eCcKHUil IJIAH U COAePKAHUeE TN CIUTINHBI

HaumenoBanue Conep:xanue yueOHOro Matepuasa (OCHOBHOE U PO(deccHoOHATBLHO-OPHEHTHPOBAHHOE), O0bém | dopmupyemble
pa3/iesioB M TeM JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB KOMIIETEHIIUHU
1 2 3 4
OcHOBHOE coiepKaHHe 80
Pa3nen 1. OcHOBBI CTPOEHHsI BelleCTBA 10
Tema 1.1. OcCHOBHOe coJiep:KaHue 6 OK 01
CtpoeHne aToMOB Teopernyeckoe o0yueHue 4
XUMHYCCKUX CoBpemeHHast MOZIeb CTPOEHHS aToMa. CUMBOJIMYECKHH SI3bIK XUMUU. XUMUYECKUH 3IEMEHT.
SJICMCHTOB 1 DnektpoHHas KoHpHUrypanus aroMma. Kimaccudukaiuss XUMHIeCKUX 3JIEMEHTOB (S-, P-, -3J1eMEeHTHI).
npupoaa BanenTHslie a51ekTpoHbl. BasleHTHOCTH. DIEKTpOHHAs IPUPOIa XUMUYECKOU CBSI3U. 4
XUMHUYECKOH CBSI3H DIEKTPOOTPULIATENBHOCTD. BUIbI XUMUYeCcKoii CBA3M (KOBaJICHTHAsI, MOHHASI, METaJNINYeCKasl,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
IIpakTnyeckue 3aHATHS 2
Pelenue 3aannii Ha UCNIOIB30BAHUE XUMUYECKONM CUMBOJIMKY U Ha3BaHUN COEIMHEHUI MO
HOMEHKJIAType MEXIYHAPOIHOTO COK3a TEOPETUUECKON U MPUKIATHON XUMUU U TPUBUATBHBIX
HA3BaHUI /I COCTABICHUSI XUMUUYECKUX POPMYIT IBYXaTOMHBIX COSAMHEHU (OKCHI0B, CYIb(PHUI0B,
TUAPUIOB U T.I1.) U APYTUX HEOPTAHUUECKUX COSAMHEHUN OT/IEIbHBIX KJIACCOB. 2
IIpakTrueckue 3a1aHusl Ha YCTAaHOBIICHUE CBSI3U MEXKAY CTPOEHUEM aTOMOB XMMHUYECKUX IJIEMEHTOB U
MEPUOJNYECKUM N3MEHEHUEM CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COCIMHEHUI B COOTBETCTBUU C
nonokeHueM [leprnoinueckon CuCTeMBl.
Tema 1.2. OcHOBHOe coJiep:KaHue 4 OK 01
Ilepnoanueckuii Teopernueckoe o0yuenue 2 OK 02
3aKOH U Ta0nuIa Ilepuoanueckas cucrema xuMuueckux aneMeHToB .M. Menaeneesa. @u3nueckuid CMbICI 2
J.N. Menneneesa IMeproangeckoro 3akona J[.M1. Meneneesa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB X UMHUYECKUX
AIIEMEHTOB, 00Pa3yEeMBbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKEHUEM
XUMHYECKOro d71emMeHTa B [lepuonnueckoi cucreMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUEHUE
ITepuoanueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XAMHYECKHUX DJIEMEHTOB.
IIpakTHyeckue 3aHATHS 2
Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUI HA XapAKTEPU3AIUI0 XUMAYECKUX
areMeHTOB «MeTalmndeckre / HeMETAIITNYeCKHE CBONCTBA, SJIEKTPOOTPUIIATEIbHOCTh XUMUYIECKHIX 2
3JIEMEHTOB B COOTBETCTBUHU C MX BJIEKTPOHHBIM CTPOCHHEM U MOJOKEHUEM B MEPUOIUUYECKON CUCTEME
xumudeckux neMenToB .M. Menneneesa»
Pazgen 2. Xumuyeckue peakiuu 10




HaumeHoBaHue Conep:kanue y4yeOHOro Marepuasa (0OCHOBHOE M MPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | DopmMupyemblie
pa3aesoB M TeM JIAa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOI MOAYJ/Ib (IIPH HAJMYHH) 4acoB KOMIIeTEHIIUH

Tema 2.1. Tunsl OcHoOBHoOe cojiep:KaHue 6 OK 01
XUMHUYECKUX TeopeTnueckoe o0yueHue 4
peakuuii Knaccugukanus 1 THIIBI XUMHYECKUX PEAKIU C yUacCTHEM HeopraHuueckux BemiecTB. CocTaBiieHUe

YPaBHEHUH peakluii COeAMHEHMs], PA3JI0KEHHs, 3aMeIleH s, 0OOMeHa, B T.4. peakluil ropeHus, 2

OKHCJICHUS-BOCCTAHOBJICHUSI.

VYpaBHEHHUsI OKUCIEHUsI-BOCCTaHOBIIeHU. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTENb.

CocraBieHrEe U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUII METOI0M 3JIEKTPOHHOI'O 5

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IIPUPOJIE, IPOU3BOICTBEHHBIX IIpoLieccax U

JKU3HEESITEIIbHOCTH OPraHu3MOB

IlpakTHyeckne 3aHATHA 2

KonuuecTBeHHbIe OTHOIIEHNS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PAcUeThl 10

YPaBHEHHUSAM XMMHUYECKHUX peakuuid. Moib Kak equHuIa KoJu4ecTBa Beniectsa. MoisipHas Macca.

3aKOHBI COXPaHEHUsI MacChl U 3HEPTUU. 3aKOH ABorajpo. MossipHblil 00beM ra3oB. OTHOCUTEIbHAS 2

IUIOTHOCTb I'a30B. PacueTsl 0 ypaBHEHUSM XUMHUECKUX PEAKLU C UCIOIb30BAHUEM MACChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcCHOBHOe co/iep:KaHue 4 OK 01
Onekrponurrieckas | Teoperudyeckoe 00ydeHue 2 OK 04
Aucconnanus u Teopus anexkTpoauTHUecKoi aucconranuy. oHbl. DIeKTpOInThl, HEANIEKTPOIUTHI. Peakiinu noHHOTO
MOHHBIA 00OMEH oOmena. CocTaBieHHe peakuii HOHHOro OOMEHa IyTeM COCTaBJICHUS MX MOJIHBIX U COKPALIEHHBIX 2

MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakliy. 3aJaHUs] Ha COCTABJIEHUE NOHHBIX PEaKIil

IIpakTHyeckue 3aHATHS 2

HccnenoBanue THUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEIIECTB) U PU3HAKOB

XUMHUECKHX peakuuil. [IpoBenenne peakunii HOHHOro 0OMeHa, ONPEEICHUE CPEIbl BOAHBIX 2

pacTBOpOB. 3a/laHusl HA COCTaBJICHUE NOHHBIX peaKkIni

Pasnen 3. CTpoeHne u CBOMCTBA HEOPraHNYECKUX BelIECTB 20

Tema 3.1. OcHOBHOe coJiep:KaHue 6 OK 01
Knaccudukanmus, Teopernyeckoe o6yyenne 2 OK 02
HOMEHKJIATypa 1 [Tpenmet Heopranndeckoit xumun. Kiaccudukanus HeopraHnueckux BemecTB. [IpocTbie U clokHbIe
CTPOCHHC BeriecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUIBI, KUCIOTHI, COJIH).
HEOPraHHIECKUX B3anMoCBsA3p HEOPraHWYECKHUX BEIIECTB. ATperaTHble COCTOsIHUSA BelecTa. Kpucramnmyeckue u 2
BCIICCTB amopdHble BeniecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK (aTOMHAsA, MOJIEKYJIsIpHasi, HOHHAS,

MeTaJIJIM4ecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOMN PEIIeTKH.




HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Marepuasa (0OCHOBHOE M MPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE),
JIaDOpaTOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPU HAJTHYHH)

O0BéM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUHN

3aBUCUMOCTh XUMHUECKOW aKTUBHOCTH BELIECTB OT BUJA XMMUYECKOM CBSI3U U THIIA KPUCTAIIINYECKOM
pemetku. [TpuarHbl MHOr0OOpa3us BEIIECTB

IIpakTnyeckue 3ansaTus

Homenknarypa HEOpraHMueCcKrx BEIIECTB: HA3BaHHUE BEUIECTBA UCXO/I U3 UX XUMUYECKOU (HOpMYIIbI
WIN COCTaBJIEHUE XMMHUYECKON (POPMYIIBI HCXOIsl U3 Ha3BaHUS BEIECTBA IO MEXTYHAPOIHON
(MIOITAK) wnu TpuBHaIbHOM HOMEHKIIaType. cTOUHMKHN XUMUYECKON nHpopMaIuu (CpeacTB
MaccoBoii nHpopmanuu, cetb MuTepHeT u apyrue). Ilouck nHpopMaIum no Ha3BaHUsM,
uaeHTUu(GUKaTOpam, CTpPYKTYpHbIM Gopmyaam

Pemenne npakTHUecKux 3aJjaHui 10 KIaccu(UKAINKN, HOMEHKIIATYpE U XUMUYECKHM (hopMysIam
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIacCOB (YrapHbI ra3, yrileKUCIbli ra3, aMMHuaK, rameHast
U3BECTb, HETAllIEHas! U3BECTh, IUTHEBAs COJIAa U IPYTUX): HA3bIBaTh U COCTABIIATH (DOPMYJIbI
XUMUYECKHUX BELIECTB, ONPEIEIATh NPUHAIICKHOCTD K KJIACCy.

Tema 3.2. Pusuko-
XHMHYECKHE CBOMCTBA
HCOpI‘aHI/ILIGCKI/IX
BEIIIECTB

OcHoBHOE CoICpPKaHuE

10

TeopeaneCKoe oﬁyqenne

Mertanmsl. O6H_[I/Ie (I)I/IBI/IIICCKI/IG 1 XMMHYECKHE cBOMcTBa MeTauioB. CIiocoObl IMMOJIYy4YCHMUL. 3HaucHMUE
MCTAJIJIOB U HEMCTAJIJIOB B ITIPUPOAC U KUBHCACATCIILHOCTHU YCIIOBEKA U OPraHU3MOB. KOppOBI/Iﬂ
MCTAJIJIOB. BUAbI KOPPO3HH, CIIOCOOBI 3alIUThI MCTAJIJIOB OT KOPPO3HUU

Hewmerannsl. O0mue ¢puzndeckue 1 XUMHYECKUE CBOMCTBA HEMETAUIOB. THUIIMYHBIE CBOMCTBA
HemetaiioB [V-VII rpynn. Knaccudukamus 1 HoMeHKIaTypa coelMHeHU HeMeTaioB. KpyroBopoTsl
OMOreHHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHUYEeCKHE CBOMCTBA OCHOBHBIX KIIAaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCUAOB, KUCJIOT,
coliei u I[p) 3aKOHOMepHOCTI/I B U3BMEHEHHM CBOWCTB IPOCTHIX BCIICCTB, BOOOPOJAHBIX COCI[I/IHGHI/II\/’I,
BBICHIMX OKCHUIOB U THAPOKCHUIOB

IIpakTH4eckue 3aHATHA

CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIUI C y4acTUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIIECTB: METAJIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIIOB U aM()OTEPHBIX 3JI€MEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX THAPOKCUIIOB; HEOPTaHMUYECKUX COJIeH,
XapaKTEePU3YIOLUX UX CBOKCTBA.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA, COCTAB, IOJIYyYEHUE U
0e301acHOe UCIOB30BaHUE BAXKHEHIIINX HEOPIaHUYECKUX BEIECTB B OBITY M MPAKTHYECKON
JESITEIIBHOCTH YEJIOBEKA

OK 01
OK 02

Tema 3.3.
WNnentudukarus

OcHoBHOE coJep:KaHue

o

IIpakTH4eckHne 3aHATHA

OK 01
OK 02




HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Marepuasa (0OCHOBHOE M MPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE),
JIaDOpaTOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPU HAJTHYHH)

O0BéM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUHN

HEOPTraHN4YCCKUX
BCIICCTB

Pemrenne OKCIICPUMCHTAJIBHBIX 3aJa4 10 XUMHUYCCKUM CBOMCTBaM METAJJIOB U HEMCTAJJIOB, 110
pacrno3sHaBaHrIO U INOJYUYCHUTIO COCIMHCHUI METAIJIOB U HEMETAILIOB.

W nenTudukaiyst HEOPraHMYECKUX BELIECTB C UCIOIb30BAHUEM UX (PU3UKO-XMMHUUYECKUX CBOUCTB,
XapaKTEPHBIX KaUeCTBEHHBIX peakuuii. KauecTBeHHbIE peakiiuu Ha cynbdar-, KapOOHAT- U XJIOPU-
AQHHOHBI, HA KATUOH aMMOHMSI

OK 04

Pa3znea 4. CtpoeHue U CBOIICTBA OPraHM4YeCKNX BelIEeCTB

26

Tema 4.1.
Kinaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIIECTB

OcHoBHOe€ coJepKaHue

(o]

Teopernyeckoe o0yueHue

IlossBnenue u Pa3BUTHEC OpraHH‘leCKOﬁ XUMHHU KaK HAYKH. Hpez[MeT OpFaHHHGCKOﬁ XuMuH. MecTto u
3HA4YCHUC OpFaHHHGCKOfI XUMHHU B CUCTEMC €CCTCCTBCHHBIX HAYK.
XHUMHYECKOE CTPOCHHUC KaK MOPALOK COCANHCHHUA aTOMOB B MOJICKYJIC COTJIACHO UX BAJICHTHOCTH.

OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMUYECKOTO CTPOEHUSI OpraHnyeckux coeiuHenut A.M. bytieposa.

VYriaepoHblil CKelleT OpraHMYecKor MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUECKOTO
CTpoeHust Mosekynl. M3omepus u n3omepsl.

[Tonstue o pyHkunOHaNBHOU rpyme. Pagukain. [TpuHIuUIbl KiaccupUKAKA OPraHHYeCKUX
COCHHHGHHﬁ. Me)KIIyHapOIIHa?I HOMCHKIJIaTypa WU NPUHLUIIBI HOMCHKJIATYPbI OPTaHUYCCKUX
coenuHeHui. [IoHsTHE 00 A30TCOAEPIKAIINX COCTMHEHUSX, OMOIIOTMYECKH aKTUBHBIX BELIECTBAX
(yrieBonax, xxupax, Oeskax u JIp.), BBICOKOMOJICKYJISIPHBIX COSAMHEHUSX (MOHOMED, TIOIUMED,
CTPYKTYPHOE 3BEHO)

HpaKaneCKue 3aHATHSA

Homenknarypa opraHU9eCKHX COSTUHEHHUH OTICTbHBIX KIacCOB (HACHIIICHHBIC, HEHACBIIICHHBIC U
apoMaTHYECKHE YTIEBOIOPOAbI, CIIUPTHI, (DEHOIIBI, AJIb/IETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocTaBJieHHE TIOJHBIX ¥ COKPAIICHHBIX CTPYKTYPHBIX (DOPMYIT OPTaHHUECKHUX BEIIECTB OTICITHHBIX
KJIACCOB, UCIOJB3YS MX HA3BaHMSI 110 CHCTEMAaTUYECKOW U TPUBHATBLHOW HOMEHKIIAType (3TUJICH,
aleTHIIeH, TIUIepuH, peHol, popmanbaerus, yKCycHas KHCIoTa, TIUIKH). PacyeTsl mpocteiimeit
(bOopMyITBI OPraHUYECKONW MOJIEKYJIBI, HICXOISl U3 DJIEMEHTHOTO cocTana (B %)

OK 01

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COE€IUHEHUN

OcHoBHOE coJep:KaHue

14

TeopeTnueckoe o0yueHue

DUBNKO-XUMHUUECKHE CBOMCTBA OPTAaHUYECKUX COCTUHEHUN OT/ACIBHBIX KIacCOB (OCOOCHHOCTH
KJIacCU(UKAIMK U HOMEHKIIATYphl BHYTPH KJlacca; TOMOJIOTHYECKHA s U ob1as popmyna;
n30Mepus; PU3NUECKre CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI TTOTYIEHU):

OK 01
OK 02
OK 04




HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Marepuasa (0OCHOBHOE M MPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE),
JIaDOpaTOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPU HAJTHYHH)

O0BéM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUHN

— MpeiesbHbIe YIIIEBOAOPOABI (ANKaHbl U UKIOAIKAHbI). | OpeHre MeTaHa KaK OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBILUIEHHOCTH U ObITY. CBOWCTBA IPUPOIHBIX YIJIEBOJOPOI0B, HAXO0KICHHUE B
IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— Henpe/eNbHbIE (AIKEHBI, AIKMHBI U aJIKaJINEHbl) U apOMaTUYECKUE yrieBoaopoabl. ['openue
alleTUIeHa KaK UICTOYHUK BBICOKOTEMIEPATYPHOT'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KUCIIOPOJICOJIePIKALIIE COSTUHEHNUS (CITUPTHI U (PEHOIIBbI, KAPOOHOBBIE KUCIOTHI M 3(UPHI, ATbIETUIBI
1 KETOHBI, )KUPBI, YTIeBObI). [IpakTHueckoe mpuMeHeHne dTUIICHTIIUKOJIS, TIUIeprHa, GeHoa.
[Tpumenenue hopManbaeTuaa, aleTalbIeTH/Ia, YKCYCHONH KUCIOTHL. MblIa KaK COJIM BBICIIIUX
KapOOHOBBIX KUCIIOT. MoroIe CBOMCTBA MbLIa

— a30TcoJepKalie COeqUHEHNs (AMUHBI 1 aMUHOKHCIIOTHI, 6€IKH1). BhicokoMonekynsapHble
COEIMHEHUS (CUHTETUYECKHE U OMOJOTMYEeCKU-aKTUBHBIE). MOHOMEp, MOIUMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3anyst STUIIEHa KaK OCHOBHOE HallpaBJIEHUE €r0 MCII0JIb30BaHMS.

I'eHeTnyeckas CBsI3b MEXKAY KJacCaMM OpraHMYeCKUX COETMHEHUIN

Knaccudukanmst 1 0coOOCHHOCTH OpraHUYECKHUX peakiuid. Peakiimonnsie ieHTphl. Pagukaieb.
[lepBoHavasbHBIC TOHATHUS O THIAX U MEXaHU3MAaX OPTraHUYECKUX PEaKIIUH.

IIpakTHyeckue 3aHATHS

CBoiicTBa OpraHNYECKUX COETMHEHUN OTJENIbHBIX KJIACCOB (TPUBHATIbHAS U MEKAYHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOIYYEeHHMs]): MTpeiebHbIe (aIKaHbI M LIUKJIOAJIKAHbI),
Hernpe/iebHble (AIKEHbI, AIKMHbI U aJIKaJUEeHbI) 1 apOMaTHUYECKUE YTIEBOAOPOIbI, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIOTHI U 3(UPHI, AJIbAETHU/IbI U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHNS. 3a/IJaHUS HA COCTABIICHUE YPAaBHEHUIN XUMUYECKUX PEAKIUH C
y4acTHUEM OPTaHUYECKUX BEIECTB HA OCHOBAHMM X COCTaBa M CTPOEHUS

CocraBieHue cxeM peakiuii (B TOM 4ucIIe O NPeAoKEHHBIM 1IeTT0YKaM IpeBpalleHuit),
XapaKTEepU3YIOIINX XUMHUYECKNE CBOMCTBA OPraHUYECKUX COETMHEHUI OTAETbHBIX KJIacCOB, CIIOCOObI
UX MOJy4YEHHs U Ha3BaHUE OPraHUYECKUX COCAVHEHUH 110 TPUBUAIBHON WIA MEKIYHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.

Peuienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOKCTBA OPraHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB

I/IBYIICHI/IC CBOICTB 3TUJICHA. MOIICJ'II/IpOBaHI/IC MOJICKYII 1 XUMHUYCCKHUX HpeBpaH_[eHI/Iﬁ Ha IMpuMepe
OTaHa, OTUJICHA, allCTUJICHA U IP.

Tema 4.3.
WNnentuduxarnus
OpraHUYECKUX
BEIIECTB, UX

OcHoBHOE coepKaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. [lpumenenue u 6uonorndeckas ponib yriueBoaoB. OKHCICHHE
YTJIEBOAOB — HCTOYHMK SHEPIUHU )KMUBBIX OpraHu3MoB. O6J1acTH NPUMEHEHHUs aMUHOKHUCIIOT.

N | DN

OK 01
OK 02
OK 04




HaumeHoBaHue Conep:kanue y4yeOHOro Marepuasa (0OCHOBHOE M MPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | DopmMupyemblie
pa3fesioB U TeM JIAa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOI MOAYJ/Ib (IIPH HAJMYHH) 4acoB KOMIIEeTEeHIIUH
3HAYEHUE U [TpeBpaienust 6eKoB MUIK B opraHu3Me. bruonornueckue GpyHkuuu 6enkoB. buosnornyeckue
IIPUMEHEHUE B ¢dbyHKIMY XUpoB. Pob opraHndeckoil XuMUH B pelIeHUH Ipo0JIeM MUIEBOH 6e301MacHOCTH
OBITOBOH U Posb oprannueckoil XMMuu B pelieHUH pobiieM SHepreTuyeckoi 0€301acHOCTH, B pa3BUTHH
HpOI/I3BOI[CTB€HHOI7I MCIULHBI, CO3JJaHUHU HOBBIX MaTCpHaJIOB, HOBLIX HICTOYHHNKOB DHCPTUHU (aHbTepHaTI/IBHbIG HUCTOYHUKU
ACATEIIBHOCTH sHeprun). OnacHOCTb BO3JIEHCTBUS HA KUBbIE OPraHU3Mbl OPraHMUECKUX BEIECTB OTAEIbHbIX 2
4CJIOBCKa KJIacCOB (YIJIEBOAOPOABI, CIUPTHI, (PEHOIBI, XJIOPOPTaHUYECKHE TIPOU3BOIHBIC, ANbICTUIBI U IP.),
CMBICJI IT0KA3aTelIs IPEIEIbHO JONYCTUMON KOHIICHTPALMH
IlpakTHyeckune 3aHATHS 2
WpenTudukammsi OpraHndecKuX COeNMHEHUH OTSBbHBIX KJIACCOB (Ha MpUMEpE allbJCTHI0B, Kpaxmala,
YKCYCHOU KHCIJIOTBI, O€JIKOB M T.II.) C UCIIOJIB30BAHUEM MX (PU3UKO-XMMHUYECKHX CBOUCTB U
XapaKTEepHBIX KaUeCTBEHHbIX peakuuil. Jlenatypauus Oenka npu HarpeBaHuu. L{BeTHbIe peakuuu 5
6enxoB. Bo3HUKHOBEHNE aHATMTUYECKOI'O CUTHAJIA ¢ TOYKHU 3PEHUS XUMHUUECKUX IIPOLIECCOB MPH
IIPOTEKaHWU KaYECTBEHHON PeaKINK, T03BOJIAIONIEH HACHTU(DULUPOBATD IIPEI0KEHHbBIE
OpraHMYECKHE BENIECTBA
Pa3nes 5. Kunernueckue u TepMogMHaAMHU4YecKHe 3AKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKHUX pPeakiuii 10
Tema 5.1. OcHOBHOe cojiep:KaHue 4 OK 01
Kunernueckue Teopernueckoe o0yueHue 2 OK 02
3aKOHOMCPHOCTH Xumunyeckue peakuuu. Knaccupukanys XuMuyeckux peakiuii: mo ¢a3oBomy cocraBy (TOMOT€HHbIE U
NPOTCKaHuA 5 reTepOreHHBIe), 0 UCTIOIB30BAHUIO KaTaiau3aTopa (KaTaJTuTHUYeCKUe U HEKATAIUTUYECKHUE). 5
XUMHUYCCKHUX PCAKIHU | CKOpOCTh pEaKlUH, €€ 3aBUCHUMOCTb OT Pa3IUYHbIX (DAKTOPOB: MPHUPOJABI PEarupyrollux BEIIECTB,
KOHIEHTpalluu
IIpakTH4eckue 3aHATHS 2 OK 01
Pemenne mpakTHMKO-OPUMEHTUPOBAHHBIX 3aJaHMM Ha aHaiW3 (PAaKTOPOB, BIHUSIOIIMX HA H3MEHEHHE OK 02
CKOPOCTH XMMUYECKOH peakluy, B T.4. C MO3UIHHA SKOJIOTUYECKH 11€JeCO00Pa3HOro MOBEIECHUS B OBITY
U TPYIOBOM JESATEIBHOCTH B LIEJISX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAOILEH IPUPOIHON Cpeibl. 2
Pemenne mnpakTUKO-OpUEHTUPOBAHHBIX 3ajaHui Ha mnpumeHeHue npuHuuna Jle-Illarense npus
HaXOXJICHUs HaIpaBJICHUsS CMEILICHUS DPABHOBECHUS XUMHUYECKOW peakuuud U aHaiu3 (akTopoB,
BIIMSIIOLIMX HA CMEIIEHUE XUMUYECKOI0 PAaBHOBECHS
Tema 5.2. OcCHOBHOe co/iep:KaHue 6 OK 01
Tepmonunamuueckue |Teopernueckoe oGyueHune 2 OK 02
3aKOHOMEPHOCTH Knaccugukaius XuMHUECKUX peakluii: Mo TerioBomy 3¢ dexry (3x30Tepmuyeckue,
IIPOTEKAHUsA SHI0TEPMUYECKHE), 10 0OpaTuMocTu (00paTuMblie U HeoOpaTuMble). TermnoBble 3h(HEKTH XUMHUUECKUX 2
XUMHYECKHUX peakuuii. Tepmoxumudeckue ypaBHeHus:. OOpaTUMOCTh peakifii. XMMHUYECKOe paBHOBECHE U €TI0




HaumeHoBaHue Conep:kanue y4yeOHOro Marepuasa (0OCHOBHOE M MPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | DopmMupyemblie
pa3iesioB M TeM JIAa00pATOPHBIE U NPAKTHYECKHE 3aHATHSI, IPUKJIAJTHON MOAYJ/Ib (IIPH HAJMYUH) 4acoB KOMIIeTEeHIIUHN

peakuuii. PaBHOBecue |cMeleHue Mo JeiCTBUEM Pa3Iu4HbIX (PAaKTOPOB (KOHIIEHTPAIUS PEareHTOB WM MTPOIYKTOB PEaKIuy,
XMMHUYECKUX PEaKLM |JaBlIeHNE, TEMIIEpaTypa) JUlsl CO3JaHUs ONITUMANIbHBIX YCIIOBUI MPOTEKAHUS XUMUYECKUX ITPOLIECCOB.

[TonsiTue 06 sHTAIBIIUK U SHTponUU. DHeprus [ mooca. 3akon ['ecca u ciencrBus u3 Hero. Poib

CMEIIIEHUS PaBHOBECHSI B TEXHOJOTHYECKUX IPOLECCaX.

IIpakTHYeckue 3aHATHSA 4 OK 01

[Tpunuun Jle Illarense. BnusHue pa3nuyHbix (GaKTOpOB HA U3MEHEHHE PABHOBECHS XMMHYECKHUX OK 02

peaxkuuil. 3aK0H JIEHCTBYIOIIMX MacC U KOHCTaHTa XMMUYECKOI0 paBHOBecHA. PacueTbl paBHOBECHBIX 2

KOHIEHTPAllUi pearrpyronux BENIeCTB U MPOAYKTOB peakiuil. PacueTs! TemioBoro addexra peakuuu.

Pemienne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHNi HAa npuMeHeHue npuHuuna Jle-Illarense s

HAXOX/ICHUS HAIIPABIICHUS CMEILIEHUSI PABHOBECUS XMMHUECKOHN peakluy U aHanus3 (pakTopos, 2

BJIMSIIOUIMX HA CMEIIEHUE XUMUYECKOT0 PAaBHOBECHSI.

Pa3nen 6. PacTBopsl 4

Tema 6.1. OcCHOBHOe co/Iep:KaHue 2 OK 01
[Tonsitre o pactopax | Teopernyeckoe 0GyueHHe 2 OK 02

PactBopenue kak pusnko-xumudeckuii npouecc. PactBopsl. CriocoObl MPUTOTOBIEHUS! PACTBOPOB. OK 07

PactBopumocTs. MaccoBas 1011 pacTBOpeHHOr0 BeiecTBa. CMbICH MTOKa3aTess IpeaesibHO

JOTYCTUMON KOHIICHTPAIUHU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKO 0€30M1aCHOCTH.

[TpaBuiia 3KOJIOTUYECKH 1€1€CO00Pa3HOrO MOBEACHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LIENSIX 5

COXPAaHEHHUsI CBOETO 3JJ0POBbs M OKPYKAIOUIEH PUPOJHON CPEbl; OIACHOCTh BO3ACHCTBHSI HA KUBBIC

OpraHU3Mbl ONPEIEICHHBIX BELIECTB.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI HA pacTBOPHI, UCIIOJIb3yEeMble B OBITOBOI U

IIPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKa
Tema 6.2. OcHOBHOe co/iep:KaHue 2 OK 01
Hccnenosanue TpakTHYecKue 3aHsiTUsI 2 OK 02
CBOMCTB PaCTBOPOB  |[IpHroTOBIEHHE PACTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIEHTPAIMHK (C TPAKTUKO-OPUEHTUPOBAHHBIMH ’ OK 04

BOIIPOCAMM) U ONIPEAEIEHUE CPEABI BOJHBIX PacTBOPOB. PenieHne 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB
IIpodeccnoHabHO-0PUEHTHPOBAHHOE COJlepKaHNe (ColepPKaHUe MPUKJIATHOT0 MOAYJIs1)
Paszpnen 7. XuMusi B ObITY M IPOM3BOACTBEHHOM 1eSITEJIbHOCTH Y€JI0BEKA 6 OK 01
Xumus B ObITY U OCHOBHOE COJIepsKaAHNe 6 OK 02
MPOM3BOJICTBCHHON | Teopernueckoe o0yueHme 2 OK 04
ACATCIIbHOCTH Hogetimue 10CTHKEHNUSI XUMAYECKOW HAYKH U XUMHUYECKOM TEXHOJIOTHU. Posih XUMUM B 0OecTieYeHIN 5 OK 07
YesioBeKa

3KOHOFI/I“ICCKOI\/’I, 3HepFCTI/I‘-IeCKOI7I U IHUIIEBOM 6630HE[CHOCTI/I, Pa3BUTHU MCIOAUIIUHBI. HpaBI/IJ'Ia IIOMCKa




HaumeHoBaHue Conep:kanue y4yeOHOro Marepuasa (0OCHOBHOE M MPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | DopmMupyemblie
pa3aesioB U TeM JIaDOpaToOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb (IPH HAJTHYHH) 4acoB KOMIIeTEeHIIUHN
U aHaJlM3a XMMHYECKON HH(POpMAIH U3 Pa3TUYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4dHas
JUTEpaTypa, CpeICTBA MaccoBOM nHpopmanyu, cetb IHTEpHET)
IlpakTHyeckne 3aHATHA 4
[Touck u aHanM3 KeHCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJOTUHN C yUeTOM Oyayieit
npodeCCHOHATIBHOMN IEeSTEIFHOCTH 110 TEMaM: BaKHEHIITNE CTPOUTEIbHBIC MAaTepHAIIBI,
KOHCTPYKLIMOHHBIE MAaTepUabl, KPaCKH, CTEKJIO0, KEpaMUKa, MaTepUabl JJIs JJIEKTPOHUKH, 4
HaHOMAaTCPpUaJIbl, TCKCTUJIbHBIC BOJIOKHA, UICTOYHUKHU SHCPIruu, OPraHnv4cCKuc 1 MUHCPAJIbHbIC
ynoOpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAST XUMHSL.
3ammra: [lpeacraBieHne pe3ynbTaToB pelIeHus KeHCcoB B opMe MUHU-JIOKIIAJa C Ipe3eHTanen
IIpome:xxyTounasi arrectanusi: 1 depeHiupoBaHHbIH 3a4eT 2
Bcero 88




3. YCJOBUSA PEAJIN3AIINU ITPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHHUIIJIMHbI
3.1. TpeOoBaHMsI K MATEPHAIbHO-TEXHUYECKOMY 00ecredeHnI0

Jist  peanuzanuu  OporpaMmbl - 00IIe00pa3oBaTENbHON  TUCHUILIAHBI
MPEAYCMOTPEHBI CIEYIONTUE CIIEIUATbHbIE TTOMEICHUS:

Kabuner COLIMAJIEHO-DPKOHOMHYECKHUX JTUCIUTUINH, OCHAIIIEHHBIN
000pyI0BaHUEM:

38 yueOHBIX MeCT, pabouee MeCTO MpenojaaBaTelisd, MYyJIbTUMEIUINHBIN
npoeKTop, HOyTOYK (C BBIXOAOM B ceTb MHTEepHET), 3KpaH, ydyeOHas JOCKa,
HarJsiAHbIe y4eOHble TOcOoOMsT (KOMIUIEKTHI Y4e€OHBIX TaOJHIl, CTEHIOB, CXEM,
MJIAKATOB, IOPTPETOB BBIIAIOIINXCS YICHBIX B SI36IKO3HAHUS U JIP.), TUTAKTHICCKUC
MaTepuanbl (3aJaHusl JII KOHTPOJIBHBIX PaldOT, NI Pa3sHBIX BUIOB OLIEHOYHBIX
CPE/ACTB, PK3aMEHa U JIp.).

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS Word,
MS Excel, MS Power Point, MS Access), ocHoBanue AKT nipenocTaBieHus mpas No
Tr035773 ot 22 uronst 2016 roga, AO «CodtJlaita Tpeita»

[IporpamMmma xomnberoTepHOro TectupoBaHust 3HaHUKW MyTestXPro — axr
npenoctaBieHus mpas Ne IT168538 ot 01.10.2013

Google Chrome — HUutepuer-opay3ep. CoboaHoe 10 // 6eccpouno

Opera — Unatepuet-6paysep. Crodoanoe I10 // Geccpouno

AdobeAcrobatReader DC — IIporpamma npocmotpa daiiinos B popmare PDF
Coboanoe I10 // 6eccpouno

7-ZIP — apxuBarop. CBo6oanoe 110 // 6eccpouno

YUuTanbHbIN 321 C BEIXOJIOM B c€Th IHTEpHET

30 yueOHBIX MeCT, 5 HOyTOYKOB C BBIXOJIOM B UHTEPHET

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS Word,
MS Excel, MS Power Point, MS Access), ocHoBanue AKT ipenocTaBieHus mpas No
Tr035773 ot 22 uronst 2016 roga, AO «CodrJlaita Tpeita»

[IporpamMmma xomnberoTepHOro TectupoBaHust 3HaHUKM MyTestXPro — axr
npenoctaBieHus npas Ne IT168538 ot 01.10.2013

Google Chrome — HUurtepuer-opaysep. CoboaHoe 10 // 6eccpouno

Opera — Unatepuer-6paysep. Codoanoe I10 // Geccpouno

AdobeAcrobatReader DC — [Iporpamma npocmortpa (aiinos B popmare PDF
Coboanoe I10 // 6eccpouno

7-ZIP — apxuBarop. CBo6oanoe I10 // 6eccpouno

3.2. UndopManmoHHoOe o0ecnevyeHne peajin3aunu nNporpaMmmbl

Jns peanuzanuu  mporpaMmbl  OMOIUMOTEUHBINM (OHJ 00pa3oBaTebHON
OpraHW3allid WMEEeT TI€YaTHbhIe W/WIW DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
nH(OPMAITMOHHBIC PECYPCHI, JJIS MCIIOIB30BAaHUS B 00pa30BaTEILHOM TMPOIECCE.
[Ipu dopmupoBanum OubMMOTEYHOTO (HoHAAa O00pa30BATEIBHON OpraHU3aIuei
BBIOMpAETCSI HE MEHEE OJHOTO M3JaHWS M3 TEPEUYHCICHHBIX HIDKE MEeYaTHBIX
U31aHuM U (MJIM) 3JIEKTPOHHBIX W3aHUM B KAYECTBE OCHOBHOTO, IIPU 3TOM CIHUCOK,
MOKET OBITh JIOMOJIHEH HOBBIMU M3JaHUSMU.



3.2.1. OcHoBHas JauTepaTypa

AHndunorenona, 1. B. Xumus. ba3osiit ypoBeHb: 10—11 kiacchel : yaeOHUK
U1 cpeaHero oomiero obpazoanus / M. B. AudunorenoBa, A. B. babkos, B. A.
[TomikoB. — 2-¢ u3 ., uctp. u aom. — Mocksa : 3narensctBo FOpaiit, 2025. — 290 c.
— (O6meobpazoBatenbubiii  1uki). — ISBN 978-5-534-16098-7. — Tekcr :
anekTpoHHbI //  OOpazoBarensHas 1miatgopma HOpait [caiit]. — URL:
https://urait.ru/bcode/568473

XuMmus : yueOHHK I cpeHero npodeccruoHanibHoro oopaszosanus / FO. A.
Jle6enes, I'. H. ®aneeB, A. M. IN'omy6es, B. H. [llamoBan ; mox oOrieit pepakiyeit
I'. H. ®aneera. — 2-¢ uzn., nepepad. u gor. — Mocksa : U3marensctBo FOpaiit, 2024.
—431 c. — (ITlpodeccuonansuoe o6pazoBanue). — ISBN 978-5-9916-7723-3. — Tekct

: anekTpoHHBIM // OOpaszoBatenbHas Iuiatdhopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/537876

Pocun, WU. B. Xumus. Y4eOHUK U 3aJa4HUK . JUIS  CPEJIHETO
npodeccuonansHoro oopazosanus / 1. B. Pocun, JI. [I. Tomuna, C. H. ConoBbes.
— MockBa : UznarensctBo HOpaiit, 2025. — 420 c. — (Ilpodeccronanshoe
oOpazoBanue). — ISBN 978-5-9916-6011-2. — Tekct : dIEKTpOHHBIA //

OopasoBarenbHas maTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561100

Bbopucos, A. H., Xumus : yue6nuk / A. H. bopucos, E. C. Octpormnsaos, T.
b. boiinona, JI. I1. ApnameBa. — Mocksa : KuoPyc, 2024. — 331 c. — ISBN 978-5-
406-11987-7. — URL.: https://book.ru/book/950237

3.2.2. lonoJHUTEIbLHAS JIUTEPATYpPa

AndunorenoBa, M. B. Xumus : y4eOHUK M TPaKTUKyM JJi CPEIHETO
npodeccuoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.
[TorikoB. — 2-e u3a., uchp. u gom. — Mocksa : U3gatensctBo FOpaiit, 2025. — 291 c.
— (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr :
anekTpoHHbI //  OOpasoBarensHas 1minatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562501

Xumus. 3aa4HMK : ydeOHOe MmocoOue I cpeaHero npodeccuoHaabHOTO
obpazopanus / FO. A. JleGenes [u ap.] ; mox obmei penakmueit I'. H. daneesa. —
MockBa : MsmarensctBo [Opaiit, 2024. — 236 c¢. — (IlpodeccuonanbHoe
obpazoanue). — ISBN 978-5-9916-7786-8. — Tekcr : »IeKTpOHHBIA //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537886

ZaitiieB, O. C. Xumwus. JlabopaTopHbI NpakTUKyM W COOpPHUK 3ajad :
ydaeOHoe nmocodue 11 cpeanero npodeccuonanbHoro oopazonanus / O. C. 3aiires.
— MockBa : MzmarenbctBo IOpaiit, 2025. — 202 c. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekct : SIeKTpPOHHBIA //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562277

Kokopesa, B. B., Xumus : yue6noe nocodue / B. B. KokopeBa. — Mockga :
KuoPyc, 2024. - 371 «c¢. — ISBN 978-5-406-13324-8. - URL:
https://book.ru/book/954419

3.2.3. UuTepHeT-pecypchl



Enunas xoiutekums UPPOBBIX 00pa3oBaTeIbHBIX PECYpCOB. — Pexum
nocryma: http://school-collection.edu.ru/catalog/pupil/?subject=30;

KM-mikona. — Pexum moctyna: http://www.km-school.ru/;

Poccuiickas dieKTpoHHas miKoja — Pesxxum qocryma: http://www.resh.edu.ru/;

OUIIA (BIIP 11 knacc) — Pexxum pocryna: http://www.fipi.ru;
https://book.ru

https://urait.ru



4. KOHTPO.Ib U OIEHKA PE3YJ/JIbTATOB OCBOEHU
OBIHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHbI

KonTpoib

u OLICHKAa

pE3yNbTaTOB

00yueHus

OCYHICCTBICTCA

IpENoAaBaTesieM B MIPOLECCEe MPOBENECHUS NPAKTUYECKUX 3aHATUN, TECTUPOBAHUS,
a TaKKe BBIINOJHEHUS OO0Y4YarOUIMMUCS HWHIMBUIYaJIbHBIX 3aJaHUN, MPOEKTOB,
uccieoBaHui. Pe3ynbpraTtel 00yueHHs ONpenensioT, YTO 00y4aromuecs JOIKHBI
3HATh, IOHUMATh U AEMOHCTPUPOBATH M0 3aBEPIICHUN W3YUYEHUS JUCIUILIHHBI.

Ne | OK/TIK |Monyas/Pa3znen/Tema| Pe3dyabrat 00yuyenust Tuner OueHOqu’ X
MeponpusiTuii
I OcHoBHOE co/iep:KaHue
! Pa3nea 1. OcHoBbI Popmy:tupoBath
0a30Bbl€e MOHSITHS U
CTPOEHHUS BellecTBa
3aKOHBI XHMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHYECKUX (hOpMyIIbI COEAMHEHU B |XUMUYECKUX JIEMEHTOB U
3JIEMEHTOB M MPUPOJA (COOTBETCTBHH CO MPUPOJA XUMUIECKOMN
XHMHYECKOH CBSI3H CTEIICHBIO OKUCICHUS CBSI3H.
XHMHYECKUX AJIEMEHTOB, |2. 3a7a4i HAa COCTABIICHUE
WCXOJS U3 BAJIGHTHOCTH U | XUMHUYECKUX OpMYTT
3JEKTPOOTPHUIIATEIIBHOCTU |IBYXaTOMHBIX COSIUHEHUN
(oxcuaoB, cynbhuaos,
TUAPUJIOB U T.I1.).
3. 3agaHus Ha
HCIIOJIb30BAHNE XUMUUECKOMN
CHMBOJIMKH W Ha3BaHUU
COCJIMHEHUH T10
HOMEHKJIaType
MEXAYHAPOJAHOTO COK03a
TEOPETUYECKON 1
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BAHUU JJISI
COCTaBJICHUS XUMHUYCCKUX
(hopmyn TByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cyab(pUI0B, THAPUIOB U T.I1.)
U APYTUX HEOPTaHUIECKUX
COCTUHEHUN OTHEILHBIX
KJIacCOB
1.2 | OK 01 |I[lepmomudeckuii 3aKoH | XapaKTepH30BaTh 1. Tect «Metamnuueckue /
OK 02 u tabmuma J[.W. XUMHYECKHE JIEMEHTH B |HEMETaJJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATETHHOCTD U
MOJI0KEHHEM B CPOJICTBO K 3JIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XHMHYECKUX IJIEMEHTOB  [COOTBETCTBHE C UX
J.. MenneneeBa 3JIEKTPOHHBIM CTPOCHHUEM U
MOJI0KEHUEM B
MEPUOINYECKON CUCTEME




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpUATHH

XUMHUYECKHX djiemeHToB .M.
MeHneneeBay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOEHUEM aTOMOB
XUMHYECKUX JIEMEHTOB U
MEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XUMHYECKUX
3JIEMEHTOB M UX COCIMHEHUM
B COOTBETCTBHH C
MOJI0KEHUEM
[Iepnonnueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTepU3alnio
XUMHYECKUX JIEMEHTOB:
«Meramuyeckue /
HEMETaJNIMYECKHE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHUX JJICMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHYECKUX AJIEMEHTOB
J.1. MenneneeBa»

Paznea 2.
XuMHuuecKue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX Peakuuid

KonTtpoabsHnas pa6ora
«CTpoeHne BenecTsa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuuii

CocTaBisTh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCITUTENBHO-
BOCCTAHOBUTEILHEIE
peakiuu

1. 3agauu Ha cocTaBiIeHUE
YpaBHEHUH PEaKIUM:

— COEIMHEHM S, 3aMELICHUS,
pasnoxeHusi, o0OMeHa,

— OKHUCIIUTEHHO-
BOCCTAHOBUTEIBLHBIX PEAKIIHI
C UCIOJIb30BAaHUEM METO/A
3JIEKTPOHHOTO OajaHca.

2. 3agauyn Ha pacyeT MaccChl
BEIECTBA WJIH 00bEMA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OHOTO U3
YYaCTBYIOIINX B PEAKIIHH
BEILIECTB; PACYETHI MACCHI
(oOBéMma, Konm4ecTBa
BELIECTBA) IPOJYKTOB
peaxkuuu, eciiu OJJHO U3




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpUATHH

BEIIECCTB UMECT IIPUMECHU

2.2

OK 01
OK 04

DNeKTpoNIUTHYECKAst
JMCCOIIHAITUS 1
HOHHBIN OOMEH

CocraBnaTh ypaBHEHUs
XMMHYECKUX PEaKInu
HMOHHOI'0 0OMEHa C
ydacTuem
HEOPTraHMYECKUX BEUIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJIIPHBIX U HOHHBIX
pEeaKUuii C y4aCTUEM KHUCIIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHHE U3MCHCHHUS
KHCIIOTHOCTH CPEIbI

Paznen 3. Crpoenne u
CBOMCTBA
HEOpraHuYecKuX
BellleCTB

HccaenoBarb cTpoeHue U
CBOMCTBA
HEOpPraHu4ecKHuX
BellleCTB

KonTpoabHasi padora
«CBoiicTBa
HEOpPraHu4ecKUX BellecTB»

3.1

OK 01

Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudunuposars
HEOpraHUYEeCcKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BELLECTB UCXO/I U3 UX
XUMHUYECKON (HOPMYITBI TN
COCTaBJICHHE XUMHYECKOU
(bopMyIIBI HCXOIS U3
Ha3BaHUs BEILIECTBA 10
MEXKTYHApOAHON WU
TPUBHAIBHOU
HOMEHKJIAType».

2. 3ajauu Ha pacyer
MaccoOBOM JI0JIU (Macchl)
XUMHUYECKOTO AJIEMEHTA
(coennHEeHMsI) B MOJIEKYIIE
(cmecn).

3. I[IpakTrueckue 3aaHus 1o
KJIaCCU(PUKALIHH,
HOMEHKJIaType U
XUMUYECKUM (popMyiam
HEOPTraHWYECKUX BELIECTB
Pa3IMYHbIX KJIACCOB.

4. IlpakTyeckue 3alanus Ha
OnpeAeIeHue XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BUA
XUMHUYECKOM CBSA3U U THUIA
KPUCTAJUTNYECKOMN pEeIETKH

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3UKO-
XHUMUYECKHUX CBOWMCTB
HEOPTaHUYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPUCTAJTMYECKOM
pereTKu

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aMPOTEPHBIX
TUAPOKCHUJIOB U COJICH».

2. 3aga”usa Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peaKuuii ¢ yyacTueM
MPOCTBIX U CIOXKHBIX
HEOPTaHUYECKHUX BEIIECTB:




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THNBI OLIEHOYHBIX
MeponpUATHH

OKCH/JIOB METAJLIOB,
HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHHYECKUX
KHCJIOT, OCHOBAaHHI U
aM(OTEPHBIX TUAPOKCHIIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePUBYIOIIUX UX
CBOWCTBA U CLIOCOOBI
HOJTYyYCHUSI.

3. IlpakTuko-
OpPUCHTUPOBAHHBIC
TEOPETUYECKHEC 3a/IaHUs Ha
CBOWCTBA U MOJYyYCHUE
HEOPTaHUYECKUX BEIICCTB

3.3

OK 01
OK 02
OK 04

UNnentuduxanus
HEOPraHUYECKUX
BELIECTB

Hccnenosars
Ka4yeCTBCHHBIC PEAKIINH
HeOpFaHI/IquKI/IX BCIICCTB

1. [IpakTuko-
OPHUECHTHPOBAHHBIC 3aJaHUS
II0 COCTaBJICHUIO
XUMUYECKUX PEAKIUi C
y4acTHEM HEOPTaHHUYECKUX
BEIIECTB, UCIOJIB3YEMBIX IS
WX UICHTU(PUKALINH.

Pa3nea 4. Ctpoenue u
cBOlicTBa
OpPraHu4ecKux
BellecTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHU4YecKHX
BellleCTB

Konrpoabsnas padora
«CTpoeHue u CBOMCTBA
OpPraHHYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccudpunuposars
OpraHUYEeCcKUe BEIECTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3anaHus Ha cOocTaBJIEHUE
Ha3BaHWH OPraHUYECKUX
COEIMHEHUH 10 TPUBUAIIbHON
WIM MEXIAYHapOAHON
CHUCTEMAaTUYECKON
HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpMyIT
OpPraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3aauM Ha onpeaeneHue
npocreiien GopmyIibl
OpPraHMYECKON MOJIEKYJIBI,
HCXOJISl U3 DIIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CsolicTBa
OpraHU4YeCKHUX
COE€IUHEHUN

VcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHUYeCKHUX BELIECTB OT
CTPOEHUS MOJIEKYJI

1. 3amaHus Ha cocTaBiIeHUE
YpaBHEHUN XUMUYECKUX
peakuil ¢ yyacTueM
OpraHWYECKUX BEIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHHUS.

2. 3amaHusa Ha COCTaBJICHUE




THNBI OLIEHOYHBIX

Ne | OK/TIK |Moayas/Pa3gen/Tema| Pe3dyabrar 00ydyeHust N
MeponpusiTHi
YPaBHEHUN XUMHUYECKUX
peakuui, WITIOCTPUPYIOIIUX
XMMHMYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKAaHUs JaHHbIX peaKui
U TEHETUYECKOM CBS3HU
OpPraHUYECKUX BEILECTB
Pa3HbIX KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHUSIM PEAKLMi C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
43 | OK01 |Unentudukamus HccnenoBats 1.IIpakTuko-
OK 02 |opraHnyeckux KAaueCTBEHHBIC PEAKIIUM  |OPUEHTUPOBAHHBIC 3aJaHUS
OK 04  |[BemiecTB, MX 3HAUEHUE |OPTaHUYECKUX 110 COCTaBJICHUIO
U IPUMEHEHUE B COCIMHEHUI OTACIBHBIX |XMUMUYECKUX PEAKLUH C
OBITOBOM 1 KJIACCOB y4acTUEM OPraHUYECKUX
IIPOU3BOJICTBEHHOU BELIECTB, B T.4.
JEeSITEIbHOCTH UCIIOJIB3YEMBIX JUISI UX
4eJI0BEKa UICHTU(PUKALMU B OBITY U
IPOMBIIIIIEHHOCTH.
5 Paznean 5. XapakTepu3oBaTh
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMOAMHAMHYecKHe ((aKTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKaHUsl XHMHYECKHX pPeaknui
XHMHYECKHX peaKiui
5.1 [OKO01 |Kuneruueckue XapakTepru3oBaTh [IpakTHKO-OpUEHTHPOBaHHBIE
OK 02 [3akoHOMEpHOCTH BJIMSIHUE KOHLIEHTPALIUA  |TEOPETUUYECKUE 3ajaHUs Ha
MIPOTEKAHUS pearvpymoImux BeecTB U |aHanu3 paKkTopoBs,
XUMHMUYECKHUX PEaKIIMH |TeMIIepaTypbl Ha CKOPOCTD |BIUSIOLINX HA U3MEHEHHUE
52 | OK 0] TepmonmHamMuueckue | <AMHICCKHX peakuui CKOPOCTH XUMHUYECKOU
OK 02 |3axomomepHocTH XapakTepru3oBaTh peakuuu. [IpakTuko-
HpoTEKAHHs BIIUSTHUE U3MEHEHUS OpUEHTHPOBAHHbBIE 3aJaHUS
XUMHIECKHX peakuuii, |KOHUCHTPALUIH BELIECTB, |Ha NPUMEHEHHE IPUHLIMIA
PaBHOBECHE peaKuuu Cpelibl U Jle-Illatense aiist
XUMHECKHX peakuuii | TEMIIEPATYpbI Ha HaXO0XCHUS HaIlpaBJICHUS
CMeEIlleHNEe XUMUYECKOTO |CMEIEHUS] paBHOBECHUS
paBHOBECHS XUMHYECKON peaKkly U
aHayn3 (QaKTopoB,
BIIMSIOUINX HA CMELLEHUE
XUMHYECKOT0 PaBHOBECHS
6 HccnenoBath HCTHHHBIE
Paznen 6. PactBopbl  [pacTBOpPBI ¢ 3aJaHHBIMH
XapaKTepUCTHKaAMU
6.1 | OKO01 |[lonsaTue o pactBopax |Pa3nuuare HCTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOPOB.




THNBI OLIEHOYHBIX

Ne | OK/TIK |Moayas/Pa3gen/Tema| Pe3dyabrar 00ydyeHust N
MeponpusTH
6.2 | OK 01 Uccnenosanue HccnenoBath Gusuko- 2. IIpakTuko-
OK 04  |cBoiicTB pacTBOpOB XUMHUYECKHE CBOKMCTBA OPHUEHTUPOBAHHBIE
HCTUHHBIX PACTBOPOB pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MPOU3BOACTBEHHOMN
NeSITeNIbHOCTH YeJIOBEKa
Il | IlpodeccuoHaTbLHO-OPHEHTHPOBAHHOE CO/lep KaHue (Coldep:KaHNe NMPUKJIATHOTO
MOLYJIs1)

7 Pa3zpen 7. OueHnBaTh NMOCJeACTBHUSA |3alUTA Kelica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayiuei
NMPOU3BOJACTBEHHOH |IIPOM3BOJACTBEHHOM npogdeccuoHaIbLHOM
AesiTeJIbHOCTH JesiTeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YyeJI0BeKa ¢ MO3MIUH

IKO0JIOTHYECKOM
0e30IacHOCTH
OK 01  |[Xwumwus B ObITY H OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02  |mpou3BOJICTBEHHOM OBITOBOH U npodeccuoHaTbHON
OK 04 |mearenbHOCTH IIPOU3BOJCTBEHHON JESITEIBHOCTH )
OK 07  |uenoBeka NeSITeIbHOCTH YesioBeKa ¢ |Bo3Mo)kHbBIE TEeMBI KEHCOB:

HO3UIIUHA DKOJIOTHUECKOU
0€e30I1aCHOCTH

1. Ilorennenue kIuMara u
BBICBOOOK/ICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.

2. bynyume marepuansl s
aBua-, MalINHO- U
MPUOOPOCTPOCHHUS.

3. HoBsle maTepuansl amns
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPETapaToB




