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Pabouass mporpamma mno o0011e00pa30BaTENbHON JUCHUIUIMHE «XUMUS»
pazpaboTaHa B COOTBETCTBUU  C  (eaepaJbHBIM  TOCYAapCTBEHHBIM
00pa30BaTeNbHBIM CTAaHAAPTOM CPEIHEro MPOPECCHOHATBHOTO 00pa30BaHUs IO
cnequanbHocTh 54.02.01 Jlm3aitH (Mo oTpacisiM), YTBEPKIAEHHBIM IPUKA30M
MunucrepctBa oOpa3oBanuss U Hayku Poccuiickoii ®enepanuum Ne 308 or
05.05.2022, npukazom MwunoOpuayku Poccumm ot 17.05.2012 Ne 413 «O6
yTBEpXKACHUH (eAepatbHOrO TOCYAapCTBEHHOTO 00pa30BaTebHOTO CPEIHEro
oO1ero oopa3zoBanusy, npukazom MunmpocsenieHus Poccun ot 18.05.2023 Ne 371
«O0 yTBepxaAeHNU (peepanbHOM 00pa30BaTeIbHON MIPOrPaMMBbl CPETHETO OOIIEr0
o0pa3oBaHUs.

CocraButenn: benobokosa F0.A. — npenonasatens CI1O

Penenzent: Ilepmiynuna E.B. — mpenopaBaTens BbicHIed KBadu(UKAIMOHHOU
KaTeropuu ['ocynapcTBeHHOTO OIOXKETHOTO po(ecCHOHATBHOTO
o0pazoBaTeNbHOrO yupexaeHus ropoga MockBbl «MOCKOBCKUH  KOJUIECIK
yOpaBlI€HUsl, TOCTUHUYHOTO Ou3Heca M UHGPOPMALMOHHBIX  TEXHOJIOTUMN
«I{apuLbIHOY.

Pabouass mporpamMma IUCHUIUTMHBI paccMOTpeHa W OJ00peHa Ha 3aceJaHHu
PeIMETHO-IIUKIIOBOM KOMHUCCHH 00111e00pa30BaTEILHBIX JTUCIUTUTAH
MOCKOBCKOT0 pErHOHAIBHOTO COIMAIBLHO-9KOHOMHYECKOTro HHCTHTYTa ([IpoToko
Ne 10 ot 22 mas 2025 1.).
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1. OBIIASA XAPAKTEPUCTHUKA PéBO‘IEfI IMPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIJINHBI
BJ1.10 Xumus

1.1. MecTo OMCUMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOI
NpPOrpamMMblI:

OO6meoOpazoBaTenbHas IUCHUIIIMHA «XUMUS» SBISETCS 0053aTeIbHOM
4acThio 00Ie00pa30BaTENbHOTO IMKIa oOpa3oBaTenbHOM mporpammel CIIO B
cootBercTBUM ¢ PI'OC no cnenumansHoctu 54.02.01 du3aiin (1o oTpacisam).

1.2. Heab u nJiIaHMpyeMble pe3yabTaThbl 0CBOEHHS IMCUMILINHBI:

1.2.1. leap u 3aga4u 0011e00pa3oBaTeIbHONM JUCHUINIIMHBI

Lenpto u3y4yeHUS TUCLUIUIMHBI SIBISETCS (POPMUPOBAHUE Y CTYACHTOB
IIPEACTABICHAS] O XUMHUYECKOW COCTABJIAIOIIEN €CTECTBEHHO-HAyYHOU KAPTHUHBI
MHpa KaK OCHOBbI NPHUHATUS PEUIEHUH B JKU3HEHHBIX M IPOU3BOJACTBEHHBIX
CUTYalLUsIX, OTBETCTBEHHOTO OBEACHUS B IPUPOJAHOM CpeJie.

3amaun JUCIUIUINHEL:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEW MPOTEKAHUSI XMMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEN Cpelie, IEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABJIATH (POPMYJIbI HEOPTaHUUYECKUX U OPraHUYECKUX
BEUIECTB, YpaBHEHMs XHUMUYECKUX  peakuuid, OOBSACHATP HUX  CMBICI,
VMHTEPHPETUPOBATH PE3YyJIbTAThl XUMHUUYECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM MPOBEACHHUS MPOCTEHIIMX XUMHYECKUX
HKCIIEPUMEHTAJIBHBIX HCCIEJOBAaHUN C COONIOACHUEM IMpaBUi 0OE€30MacHOro
oOpalleHHs C BeIIeCTBaMH U JIaDOpaTOpHBIM 000PYI0OBAaHUEM;

4) pa3BUTh YMEHHS UCIOJIb30BaTh MH(HOPMALIMIO XUMUYECKOTO XapaKTepa 13
pa3TUYHBIX UICTOYHUKOB;

5) chopMupoBaTh yMEHHUS POTHO3UPOBATH  TOCJIEACTBUS  CBOEH
NEATEIbHOCTH M XUMHUYECKHX MPHUPOAHBIX, OBITOBBIX W MPOHU3BOACTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh NOHUMAHNE 3HAYUMOCTHU JOCTHXKEHUNH XMMUUYECKON HayKH
Y TEXHOJIOTUH JJIsl Pa3BUTHUS COLMATBHON U POU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOECHHUS 001I€00pa30BaTEIbLHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kon n HauMeHnoBanmne
popmupyembIx
KOMIIeTeHI M

H.]IaHl/IpyeMble PeE3yJabTaThI

Oo0mue

JucuunMHapHbie (MpeAMeTHbIe)!

OK 01. Bei6upats cioco0Obt
penieHus 3a1a4
npodeccuoHanbHOM
JESATSIILHOCTH MPUMEHHUTEITHLHO
K pa3JINYHbIM KOHTEKCTaM

B yacT TPY10BOr0 BOCHIUTAHHUSA:

— TOTOBHOCTbH K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPYA0I00HE;

— TOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTH
TEXHOJIOTMYECKON U COLMAJIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATH U
CaMOCTOSITEJILHO BBIIIOJIHATD TAKylO ACSTEIBbHOCTD;

— MHTEPEC K Pa3IUIHBIM cepam npodheccHoHaITbHOMI
JESATEIIBHOCTH,

Osgi1aieHHe YHHBEPCAJIBLHBIMU Y4eOHbIMH
NO3HABATEJIbHBIMH AeHCTBHAMM:

0a3oBble JIOTHYecKHe NeliCTBHS:

— CaMOCTOSITEIbHO (POPMYIMPOBATEH U AKTYaJIU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBaTh CYIIECTBEHHBII PU3HAK WU
OCHOBaHUS JJI CPaBHEHMSI, KJIACCU(PUKALINN U
00001IeHHS;

— OIpeAENATh 1IeNIN ACSITEIbHOCTH, 3a7aBaTh IapaMeTphl
Y KPUTEPUU UX JOCTUKECHHUS,

— BBISIBJIITH 3aKOHOMEPHOCTH U IPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

— BHOCHUTb KOPPEKTUBBI B 1€ATEIbHOCTD, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LENIAM, OLICHUBATh PUCKU
MOCJIEACTBUN NeITEIbHOCTH,

— pa3BUBAaTh KPEATUBHOE MBILUIEHUE IIPU PELLIEHUU
JKU3HEHHBIX TTPOOJIEM

0a30BbIe HCCIEI0BATEIbCKHE JCHCTBUA:

— BJIaJIETh CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOIITNE TTOHATHS (XMMUYSCKUH
3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI04Ka aToma, s-, p-, d-
AIEKTPOHHBIC OPOUTATIN ATOMOB, MOH, MOJICKYJIa,
BAJICHTHOCTb, JICKTPOOTPUIIATEILHOCTD, CTETICHb
OKHCJICHUS, XUMUYECKas CBSA3b, MOJIb, MOJISIPHASI Macca,
MOJISIpHBINA 00BEM, YTIIEPOAHBIN CKeNeT, (yHKIIMOHATbHAS
rpynna, paaukai, U30MEPHs, U30MEPbI, TOMOJIOTUYECKHIT
psia, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI- U
a30TCOJepIKAIINE COCTUHEHUS, OMOJIOTHYECKU aKTUBHBIC
BelecTBa (yriaeBOIbl, KHUPHI, OCIKH), MOHOMED, MTOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE COCIUHECHUS,
KpUCTAJUIMYECKas PelIeTKa, TUIIbl XUMUYECKUX PEaKIHil
(OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE, K30-1
SHAOTEPMHUUYECKUE, peaKIINd HOHHOTO 0OMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIATHYECKAS
JUccoUranus, OKUCIUTEND, BOCCTAaHOBUTEND, CKOPOCTh
XUMHUYECKON PEaKIUi, XUMHUYECKOE PAaBHOBECHE), TCOPUU U
3aKOHBI (TEOpHUs XUMHUECKOTO CTPOCHUSI OPTaHUYECKHUX
BeuectB A.M. byTnepoBa, Teopus 3J€KTPOIUTHUECKOM
auccouranuu, nepuoguyeckuit 3akon .M. Menneneesna,
3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUN SA3bIK XUMUH, (AKTOJIOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJTYyUYECHUH U O€301TaCHOM
HCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUUECKUX U
OpPTraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON
JIeSITEIILHOCTH YEJIOBEKa;

— YMETH BBISIBJIATh XaPAKTEPHBIE TPU3HAKU U B3aUMOCBSI3b

! IucuunnmnapHsie (IpeIMETHBIE) PE3YJIBTATH YKA3bIBAIOTCSA B COOTBETCTBUH C MX MOJHBIM nepeuremM 8o ®T'OC COO ot 12.08.2022 Ne 732 ayist 6a30B0T0, yriTyOIEHHOTO YPOBHS




— BJIJIETh HABBIKAMH Y4eOHO-HCCIIE0BATENBCKOM U
MPOCKTHOH JIEATEIbHOCTH, HABBIKAMHU PAa3pEIICHUS
npo0Jem;

— BBISIBJISITh IPUYUHHO-CJICICTBECHHBIC CBS3H U
AKTYAJIM3UPOBATH 3a/1a1y, BBIABHUI'ATh TUIIOTC3Y €€
peIIeHHS], HAXOIUTh apTyMEHTBI JJIs JIOKA3aTeNIbCTBA
CBOUX YTBEPXKICHUH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU
pelIcHHS;

— aHaJIM3UPOBATh INOJYUYCHHBIC B XOJ€C PCIICHUA 3aJa4n
pe3yJbTaThl, KPUTUYCCKH OIICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

— YMCTb IICPCHOCUTH 3HAHUA B IIO3HABATCIIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATECIILHOCTH;

— YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX
NPEMETHBIX 00JIACTeH;

— BBIJIBUT'ATb HOBBIC UJICH, ITPCAJIaraTb OpUrnHaJIbHLBIC
MOJIXO/IBI U PELICHUS;

— CIIOCOOHOCTH MX UCTIOJh30BAHUS B TIO3HABATEILHOM U
COILIMANILHOM MPaKTUKE

W3YUYEHHBIX ITOHATUN, IPUMEHATH COOTBETCTBYIOLIUE
IIOHATHS ITPU OIIUCAHUM CTPOEHUS U CBOWCTB
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB U UX
IIPEBPALICHU; BBIABIATH B3aUMOCB3b XUMUYECKUX 3HAHUN
C IOHATHUSIMU U IIPEACTABICHUAMU APYTIUX
€CTECTBECHHOHAYUYHBIX IIPEMETOB;

— YMETb UCIO0JIb30BaTh HAUMEHOBAHUS XUMHUUYECKUX
COEMHEHUI MEKIYHapOJHOIO COK3a TEOPETUUECKON U
IIPUKJIAJHOW XUMUHU U TPUBUAJIbHBIE HA3BAHUS BAXKHEUIIINX
BEILECTB (ITHJICH, alleTUJIeH, TIULEPHH, (GEHO,
(dopmanbaerui, yKCycHas KHCIO0Ta, TIUIMH, yrapHbId Ta3,
YTJIIEKUCIIBIN Ta3, aMMHUAK, rallleHasl U3BECTh, HEralleHas
U3BECTh, MUTHEBAS COJIA U APYTUX), COCTABIATH (HOPMYJIBI
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, yPaBHEHUS
XUMHAYECKHUX PEaKIuil, 00BSICHATH UX CMBICIT; TIOJTBEPKIATH
XapaKTepHbIe XMMHUYECKHE CBOMCTBA BELLIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU U 3aIIUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKLUH;

— YMETh YCTAaHABIIMBATh IPUHAIIEKHOCTh H3yUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB K
ONPEJIETICHHBIM KJIaccaM M IpyINIaM COeINHEHHH,
XapaKTEepPU30BaTh UX COCTAB U BaXKHEHIINE CBOWCTBA;
OTIpeAeATh BUIbl XUMHUUECKUX CBsI3e (KOBaJIEHTHA,
MOHHAs1, MeTaJUIMYecKast, BOJOPOJIHAS ), THIIbI
KPUCTAININYECKUX PELIETOK BEIECTB; KJIACCU(PUIIUPOBAThH
XUMUYECKHE PEAKIINY;

— copMUpPOBATH NPEICTABICHUS: O XUMUYECKOM
COCTABJISIOLIEN €CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIU
XUMHH B IO3HAHUU SIBJICHUH MPUPOJIbI, B POPMHUPOBAHUH
MBILUIEHUS U KYJIbTYPbI IMYHOCTH, €€ (DYHKIIMOHATEHON
IrPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs] TPAKTUYECKUX
3aJa4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU Cpene;




— YMCTb NIPOBOAUTL PACYCThI [10 XUMHWYCCKUM (1)0pMyJIaM u
YPaBHCHUAM XUMHNYECCKUX peaKquI C UCIIOJIb30BAHUECM
(1)I/I3I/I‘-I€CKI/IX BCJIMYHMH, XapaKTCPU3YIOINUX BEIICCTBA C
KOJIMYECTBECHHOM CTOPOHBI: MACChI, obnema (HOpMaJ'IBHLIC
YCJIOBI/HI) ra3oB, KOJIMYCCTBA BCIICCTBA, UCII0JIb30BAThH
CUCTEMHBIC XUMHWYCCKHUEC 3HAHWA NI IIPUHATHA pCH_ICHI/Iﬁ B
KOHKPCTHBIX JKXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BCIICCTBAMU U UX IIPUMCHCHUCM

OK 02. Ucnonb3oBath
COBPEMECHHBIC CPE/ICTBA
MIOWCKA, aHAJIN3a U
UHTEpIpEeTAy HHPOPMAITUU
U nH(OpPMAIOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a1a4 npodeccHOHATBHON
JeSITeIIbHOCTH

B o0Js1acTH HEeHHOCTH HAYYHOI'O O3HAHUS:

— c(hopMHUPOBAHHOCTH MUPOBO33PEHMS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOILLECTBEHHOM NPAKTUKHU, OCHOBAHHOTO Ha
JMAJIore KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIbTYPHOM MUDE;

— COBEPIICHCTBOBAHUE S3bIKOBOM U YUTATEIIbCKOU
KYJbTYPBI KaK CPEICTBA B3aUMOJCHCTBUS MEKIY
JIIOJIbMU U TTO3HAHUS MUPA;

— OCO3HaHUE [IECHHOCTH Hay4YHOH J1€ATENbHOCTH,
TOTOBHOCTb OCYILIECTBJIATH IPOEKTHYIO U
HCCJIEI0BATEIBCKYIO ACSTEIbHOCTh NHAUBUAYAIBHO U B
rpynime;

OsiajeHHe YHHBEPCAJIBLHBIMH Y4e¢OHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

padora ¢ nHpopmanueii:

— BJIaJIETh HaBbIKAMH MOJy4eHUs UH()OpPMALIUU U3
VICTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYHIECTBIISATh OUCK, aHAIN3, CHCTEMaTU3aLIUIO U
UHTEpIpeTalrio HHPOPMALIUU Pa3THUHBIX BUJIOB U
dbopM mpencTaBIeHNUS;

— cO3/1aBaTh TEKCTHI B pa3IMYHBIX (popMaTax ¢ yueToM
Ha3Ha4YeHUs] UHQOpMaIMK U LEJIeBON ay TUTOPHH,
BBIOMpAsi ONITUMANIBHYIO (POPMY MPECTABICHUS U
BU3YaJIH3aliY;

— YMETh IUIAHUPOBATh U BBINOIHITh XUMUYECKHM
9KCIIEPUMEHT (IIPEBPAICHHS] OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHuH, MOJTy4YeHHE ITHIIEHA U U3yUYEHHUE €TO CBOICTB,
KayeCTBEHHbIE PEaKIIMH Ha aJIbJIETU/IbI, KpaXMall, YKCYCHYIO
KUCJIOTY; IeHaTypalnus OEJIKOB IIPU HarpeBaHUU, LIBETHbIE
peakiuu 0eIKOB; IPOBOAUTH PEAKIIMH HOHHOTO 0OMeHa,
OIIpEAEIIATh CPEY BOJHBIX PACTBOPOB, KAUECTBEHHbIE
peakiuu Ha cynbdat-, KapOOHAT— U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHUS; PeliaTh 3KCIEePUMEHTAIbHBIE 3a/1a4H 110
temaM "Metannsl" u "HemeTamisl'") B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH MpU 00pallleHu! C
BEIIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAaHUEM;
MIPE/ICTABIATh PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(opme 3anucu ypaBHEHUI COOTBETCTBYIOIIMX peaKUi u
(hopMynHupoBaTh BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

— YMETb aHAJIM3UPOBATh XUMHUECKYIO HH(OPMAIIHIO,
M0JIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEJICTB MaccOBOM
uHpopmanuu, cetb IHTEpHET U apyrue);

— BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOTO IMO3HAHUS
BEIIIECTB M XUMUUYECKHUX SBJICHUH (HA00IeHNe, U3MEPEHNE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

— YMETb MIPOBOJIUTH pacyeThl 0 XUMUYECKUM (OopMyJIaM U
YpaBHEHUSAM XUMHUYECKHUX PEaKIUN ¢ UCTIOIb30BaHUEM
($u3NYEeCKUX BETMYNH, XapaKTePU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMajIbHbIE




— OLIGHUBATH JOCTOBEPHOCTb, IETUTUMHOCTh
UH(POPMaIIH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJIHHO-
THUYECKUM HOPMaM;

— HMCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3allMOHHBIX
3aja4 ¢ coOroieHneM TpeOOBaHU SPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, THTHEHBI, PECYypCOCOepPEeIKEHUS,
MIPABOBBIX U ATHYECKUX HOPM, HOPM WH()OPMAITHOHHOM
0€e30I1aCHOCTH;

— BJIQJICTh HABBIKAMH PACIIO3HABAHUS ¥ 3AIIUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€301aCHOCTH
JUYHOCTH,

YCJIOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, UCII0JIb30BAThH
CUCTEMHBIC XUMHUYCCKHUE 3HAHWA JJIA IIPUHATHA pCI_HCHI/Iﬁ B
KOHKPCTHBIX JKXU3HCHHBIX CUTYyallUuAX, CBA3AHHBIX C
BEIIECTBAMU 1 UX ITPUMCHCHHUEM

OK 04. DpdextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE H
KOMaH/Ie

— FOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSTEIbBHOCTH U
CaMOOITPENETIECHHUIO;

-OBJIaJICHNE HAaBBIKAMH YUEOHO-HCCIIECIOBATENHCKOMH,
MPOEKTHOM U COLIMAIbHOM AEATEIIBHOCTH;

OBiaeHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JeHCTBUSIMH

COBMECTHAA AeATEJIbHOCTD.

— IMMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ MHIMBUYaIbHOU paboThI;

— MIPUHUMATBH LIEJIM COBMECTHOMU JIEATEIBHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH IEUCTBHUS 1O €€
JIOCTHIKEHHUIO: COCTABIIATH TUIaH JEHCTBUH,
pacrpeensaTbh pojau ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyX)aaTh pe3yJbTaThl COBMECTHOM PaOOTHI;

— KOOPAMHHUPOBATH U BHITIOTHATH padOTy B YCIOBUSIX
peabHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

— OCYHIECTBIIATh MO3UTHUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYALMSIX, IPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM

— YMETh IUTAaHUPOBAThH U BBIMOIHITH XUMUYECKHIA
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUYECKHUX BEIIECTB MIPU
HarpeBaHUU, MOTy4YSHHE STHIIEHA U U3yUYEHHUE €T0 CBOICTB,
KaueCTBEHHbIE PEAKI[MH Ha aJlbJIETH/Ibl, KpaxMall, YKCYCHYIO
KUCJIOTY; AHATypauus OelIKOB IIPU HarpeBaHUH, LIBETHBIE
peakiuu O€IKOB; MPOBOAUTH PEAKIIUHM HOHHOTO OOMEHa,
OIIPEAEIIATH CPELY BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peakuuu Ha cynbdar-, KapOoHaT— U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHUS; pelIaTh SKCIIEPUMEHTAJIbHbIE 33a41 110
temaM "Metaisl" u "HemeTamisl'") B COOTBETCTBUU C
IpaBUIAMU TEXHUKH 0€30M1aCHOCTH MPH 0OpallieHUH ¢
BElIECTBaMH U Ja0OPaTOPHBIM 000PYI0BaHHUEM;
MIPECTABIIATh PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(dhopme 3amrcu ypaBHEHUH COOTBETCTBYIOIINX PEAKIIMHA U
(opMyIHpOBaTh BBIBOBI HA OCHOBE ITHX PE3yJIbTaTOB




OBiaieHHe YHHBEPCAJIbLHBIMH PeryJsiTUBHBIMU
JelCTBUSIMM
NPUHATHE ce0S M APYTUX JIOei:

— IPUHUMATh MOTUBBI M apIYMEHTBI APYTUX JII0JIeH TpU

aHaAJIN3€e PE3YJIBTATOB JICATEIHHOCTH;

— IPHU3HABATh CBOE MPABO M MPABO JPYTUX JIOACH Ha
OIINOKH;

— pa3BUBaTh CIIOCOOHOCTH IOHUMATh MHUP C ITO3UIIUH
JPYTOT0 YeJIOBEKA,;

OK 07. ConericTBOBaThb
COXPaHEHUIO OKPYXkKaroLEen
cpelbl, pecypcocOepexeHHmIo,
IPUMEHATH 3HaHUA 00
U3MEHEeHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, P (HEKTUBHO
JICCTBOBAThH B UPE3BbIYaNHBIX
CUTYyaIMsIX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

— c(popMHUPOBAHHOCTH IKOIOTUIECKON KYIBTYPHI,
MIOHUMAHUE BIIUSHUS COLMATbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJIHON M COLIMATBHOMN
Cpellbl, 0CO3HAHUE TTI00ATBFHOTO XapaKTepa
HKOJIOTUYECKUX TTPOOIIEeM;

— IUIAHUPOBAHUE U OCYILIECTBIIEHUE JEHCTBUM B
OKPYXaIOIIEeH Cpe/ie Ha OCHOBE 3HAHUS LIEJIEi
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIIUX BPE.
OKpYXKaroIleH Cpeae;

— YMEHHE IPOrHO3UPOBaTh HEOIArONpuUsTHHIE
HKOJIOTUYECKUE MOCIEACTBUS TPEANPUHUMAEMbBIX
JICHCTBHM, IPEAOTBPAILATh UX;

— pacUIMpPEHUE OMBITA JEATEIBHOCTH dKOIOTMUYECKON
HaIlPaBJICHHOCTH;

— OBJIaJIeHHE HaBBIKAMU Y4eOHO-HCCIIEI0BATENbCKOM,
MIPOEKTHOM M COIIMAJIbHOMN JNEATEIbHOCTH;

— copMUPOBATH MPEICTABICHUS: O XUMUYECKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHbBI MUPA, POJIU
XMMHH B TIO3HAHUU SIBJICHUM IPUPOJBI, B POPMHUPOBAHUHI
MBILLUIEHUS U KyJIbTYpPbI JINYHOCTH, €€ (PYHKLMOHAJIBHOM
IPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs] TPAKTUYECKUX
3a/1a4 U SKOJIOTMYeCKH 00OCHOBAHHOT'O OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpelie;

— YMeTb COOIIOAATH MpaBUiIa IKOJIOTHYECKU
11e51eco00pa3HOro MOBeACHUs B ObITY U TPYA0BOH
JESITEIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/I0POBBS U
OKpY Karollel MPUPOAHOHN Cpebl; yUUTHIBATH ONIACHOCTH
BO3JICHCTBUS Ha KUBbIE OPraHU3MBbI OIIPEIEICHHBIX
BELIECTB, TIOHUMasl CMBICJI [TOKA3aTeNs IPEAeIbHON
JIOTTYCTUMON KOHIIEHTpAI[UU




2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJILHOM

JTUCTUTLIAHBI

2.1. O0beM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Buj yueOHoii paboThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaAMMBbI IMCHHUIIIIMHBI 88
B T.U.

1. OcHOBHOE cojIep:KaHue 80
B T.4.

TEOPETUYECKOE 0OYUCHHE 42
MPAKTHYECKUEC 3aHSATHUS 28
2. IIpodeccuoHaTILHO OPUMEHTHPOBAHHOE COAECPKAHUE 6
(comep:kaHue MPUKJIATHOTO MOTYJIs1)

B T.4.

TEOPETUYECKOE 00YUCHHE 2
MPAKTUYCCKUEC 3aHITHUS 4
WHIMBUY JIbHBIN TIPOEKT (71a/HET) HET
IIpome:kyTouHasi aTTecTanus 2

(mnddepeHnmmpoBaHHBII 324eT)




2.2. TemaTuyeCcKMH IJIAH M COAEPKAHUE TN CIIUTIHHbBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M PO ecCHOHAILHO-OPUEHTHPOBAHHOE), O0bém | dopMupyeMble
pa3aesioB U TeM JIa0opaToOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJb (IPH HAJIMYNH) 4acoB KOMIIeTEeHIIUHN
1 2 3 4
OcHOBHOE coJiepKaHue 80
Pa3znen 1. OcHOBBI CTPpOEHHS BelIECTBA 10
Tema 1.1. OCHOBHOe co/Iep;KaHue 6 OK 01
CrpoeHue aToMOB TeopeTnueckoe ooyueHue 4
XUMHYECKUX CoBpeMeHHas MoJieNib CTpOoeHUs aToMa. CUMBOJIMYECKUM SI3bIK XUMUU. XUMUYECKUHN AJIEMEHT.
SJICMCHTOB U DnekTpoHHas KoHpHUrypanus aroMa. Kinaccudukanuss XUMAYECKUX 3JIEMEHTOB (S-, P-, d-3J1eMEeHTHI).
npupona BasnenTHbI€ 351€KTpOHBI. BaneHTHOCTb. DIEKTpOHHAs IPUPOIa XUMUYECKOM CBS3H. 4
XUMHUYECKOU CBSI3H | DJIeKTPOOTPULIATENLHOCTD. BU/IbI XUMUYECKOH CBS3M (KOBAJIECHTHAs, HOHHAS, METAILIMYECKAS,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs
IlpakTHYeckne 3aHATHA 2
Pemenue 3aganuii Ha KCIOJIB30BAHUE XUMUYECKON CUMBOJIMKY M HA3BAHUN COEAMHEHHI 110
HOMEHKJIAType MEKyHApPOJHOTO CO3a TEOPETUUECKON U MPUKIIATHON XUMUH U TPUBUATIBbHBIX
HA3BaHWI TSI COCTABIICHUSI XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COSAMHCHH (OKCHIOB, CYIb(HUIOB,
TUAPUIOB U T.I.) ¥ IPYTHUX HEOPTaHUUYECKUX COSAMHEHUN OTJEIbHBIX KJIACCOB. 2
[IpakTrueckue 3a1aHusl Ha YCTAHOBJICHUE CBSI3U MEXIY CTPOCHUEM aTOMOB XMMHUYECKHX AJIEMEHTOB 1
MEePUOIUYECKUM U3MEHEHHEM CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX COCUHEHUN B COOTBETCTBUU C
nosjokeHueM [leproinueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe coJep:KaHue 4 OK 01
[leproanueckuii TeopeTnueckoe odyueHue 2 OK 02
3aKOH U TabauIa ITepuoanueckas cucrema xuMuueckux sneMeHToB J[.M. MenaeneeBa. ®U3nyueckuii CMbICIT 2
.. Menneneesa [lepunonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX
9JIEMEHTOB, 00Pa3yeMbIX UMHU MTPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUUYECKOro dsieMenTa B [leproanueckon cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYCHHUE
[Tepuoanueckoro 3akona [I.1. MenneneeBa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XUMHUYECKHUX DJIIEMEHTOB.
IIpakTnyeckue 3aHsATHS 2
Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPU3ALUI0 XUMUUECKUX
351IeMeHTOB « MeTalnueckue / HeMeTaTIMYeCKHe CBOMCTBA, 3JIEKTPOOTPULIATEIbBHOCTh XUMUYECKHIX 2
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IIEPUOJUYECKON CUCTEME
xumudecknx 3yemenToB .M. MeneneeBay
Pa3znen 2. Xumuyeckune peakiumn 10




HaumenoBaHue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | dopmupyemble
pa3/iesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPH HAJTMYMH) 4acoB KOMIIeTEHIIU U

Tema 2.1. Tumnst OcHoBHOeE coepKaHue 6 OK 01
XMMHYECKHUX Teoperuyeckoe o0yueHue 4
peakuui Knaccugukanus 1 TUIBI XUMHUUYECKUX PEAKLUI C yUaCTHEM HeopraHuyeckux BemecTB. CocTaBieHue

YpaBHEHUU PEaKINi COSAMHEHUS, PA3JIOKCHHS, 3aMEIIICHHsI, 0OOMEHa, B T.4. pEaKIUi TOPCHHSI, 2

OKHCJICHUS-BOCCTAHOBJICHMS.

VYpaBHeHUs OkHUcIeHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.

CocraBieHne U ypaBHUBAaHUE OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI METOOM 3JIEKTPOHHOIO 2

Oananca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUK B IPUPOJIE, IPOM3BOACTBEHHBIX IIpoLieccax U

JKU3HEJEATEIIbHOCTH OPraHu3MOB

IIpakTHyeckue 3aHATHS 2

KonuuecTBeHHbIE OTHOIIEHNS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACU€ThI 110

YpaBHEHUSAM XUMHUYECKHUX peakuuil. MoJb Kak equHHIa KOJM4ecTBa BemecTBa. MossipHas Macca.

3aKOHBI COXPAaHEHMs MacChl M SHEPruu. 3akoH ABoraapo. MossipHblil 00beM ra3oB. OTHOCHUTENIbHAS 2

IUIOTHOCTB T'a30B. PacueTsl 10 ypaBHEHUAM XMMHUYECKUX PEAKLIUN ¢ UCIIOJIb30BaHUEM MACChl, 00beMa

(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OCHOBHOe co/iep:KaHue 4 OK 01
Onextponutrieckas | Teopernyeckoe o0yueHHe 2 OK 04
Aucconuanus u Teopm[ 3HeKTp0nI/ITI/IquK0171 ngucconuanuu. MoHBL. 3neKTp0nHTLI, HEJJICKTPOJIHUTHI. Peaknuu noHHoro
MOHHBI OOMEH oOMeHa. CocTaBieHue peaklinii HOHHOrOo 0OMEeHa MMyTeM COCTaBJIEHMS UX TOJHBIX U COKPAILlEHHBIX 2

VOHHBIX YpaBHEHNH. KHCIOTHO-OCHOBHBIE peakliiu. 3aJjaHus Ha COCTABJICHNE NOHHBIX PEAKIIM

IIpakTH4eckue 3aHATHSA 2

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCs BEIIECTB) U MPU3HAKOB

XUMHYecKkHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OnpeieleHne cpeibl BOAHBIX 2

pacTBOPOB. 3aJaHMsI HA COCTABJIEHNE HOHHBIX PEaKIIMii

Pa3nes 3. CTpoeHue U CBOMCTBA HEOPraHUYECKUX BelleCTB 20

Tema 3.1. OcHOBHOe coJep:KaHue 6 OK 01
Knaccundukanmus, Teopernueckoe o0yueHune 2 OK 02
HOMCHKJIATypa H [Tpenmer Heoprannueckoit xumuu. Kinaccuduxanus HeopraHuueckux BemecTs. [IpocTsie U cioXHbIe
CTPOCHHUC BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEMIECTB (OKCHIBI, TUAPOKCHIBI, KUCIOTHI, COJIH).
HCOPraHH9CCKHX B3auMocBs3b HEOPraHUUECKUX BEIECTB. ArperaTHble COCTOSIHUSA BenlecTBa. Kpucrammaeckue n 2
BCIIECTB amopHble BelecTBa. TUIIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsipHasi, HOHHas,

MeTaJ'IJ'II/IquKaSI). 3aBUCHMOCTD (I)I/I3I/I‘{eCKI/IX CBOMCTB BEIIIECTBA OT THUIIA KpHCT&J’IJIH‘-ICCKOfI PCHICTKU.




HaunmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHATBHO-0PHEHTHPOBAHHOE),
JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IIPH HAJTMYMH)

O0LéM
4acoB

®opmupyeMble
KOMIICTCHIIUH

3aBUCUMOCTh XMMUYECKON aKTUBHOCTHU BEILIECTB OT BUJa XUMHUECKOM CBSI3U U TUIA KPUCTAJUIMUYECKOU
pemeTku. [TpuunHbl MHOrooOpa3us BEIIECTB

HpaKaneCRne 3aHATHSA

Homenknarypa HeOpraHMUECKUX BEIIECTB: HA3BAHHUE BEIIECTBA UCXOAS U3 X XUMUYECKON (OPMYIIbI
WIN COCTaBJIEHUE XMMHUUYECKON (OPMYIIbI MCXO/Isl U3 Ha3BAHUS BEILECTBA 10 MEXIyHapOIHON
(MIOITAK) mnu TpuBHaiibHON HOMEHKIaType. ICTOYHUKH XUMUYecKoi nH(popMaIuu (CpeacTs
MaccoBoi nHpopmanuu, cetb MHTepHeT u apyrue). Ilouck napopmaium no Ha3BaHUsAM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hopMyJIam

Perenne nmpakTudeckux 3aJaHuil mo kiaccuukaiuy, HOMEHKIATYpe U XUMUYECKUM hopMyiaM
HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHbIi ra3, yrieKuCIbIi ra3, aMMHaK, raieHas
U3BECTb, HETAIICHAs! U3BECTh, MUTHEBAs COJIa U IPYTUX): HA3bIBATh M COCTABIATH (DOPMYIIBI
XUMUYECKHUX BEIIECTB, ONPEIEISATh MPUHAIJIC)KHOCTh K KJIAcCy.

Tema 3.2. dusnko-
XUMHYECKHE CBOMCTBA
HEOPTraHUYECKHUX
BCIICCTB

OcCHOBHOe co/Iep:KaHue

10

Teopernyeckoe o0yueHue

Mertamibl. O6mme pu3nyeckre 1 XMMUIeCKrue CBOMCTBAa MeTayuIoB. CIIocoOBI oTydeHHs. 3HaYeHUe
METAJIJIOB ¥ HEMETAJUIOB B IPUPOJIE U )KU3HEACATEIHHOCTH YelIOBEeKa H opraHu3MoB. Kopposust
METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemerannsl. OOmue ¢pusndeckue 1 XUMUUYECKUE CBOMCTBAa HeMeTaJlI0B. TUITHYHbBIE CBOICTBA
HemetaiuioB [V-VII rpynn. Knaccugukanus u HoMeHKIaTypa COeIMHEHUH HeMeTalioB. KpyroBopotsl
OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHA0B, TUIPOKCUIOB, KHCIIOT,
coJieii u 1p.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB

HpaKTuquKue 3aHATHSA

CocraBieHHe ypaBHEHUN XUMUYECKUX PEAKLUIN C yH4aCTUEM IIPOCTBIX U CIOKHBIX HEOPTAHUUECKUX
BEIIIECTB: METANIOB U HEMETAJIJIOB; OKCHI0B METAJIJIOB, HEMETAJIJIOB U aM(DOTEPHBIX 2JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHUN U aM(OTEPHBIX I'MIPOKCUIOB; HEOPTaHMUECKUX COJIEH,
XapAKTEPU3YIOIINUX UX CBOKWCTBA.

Pelienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, IIOJIy4YCHUE U
0e30MacHOe UCTOIb30BaHUE BAKHEHIIIMX HEOPTAaHUYECKUX BELIECTB B OBITY U IMPAaKTUYECKOM
JIEATEIbHOCTH YEJIOBEKa

OK 01
OK 02

Tema 3.3.
WNnentuduxarnus

OcHoBHOE coepKaHue

SN

IIpakTnyeckue 3aHATHS

OK 01
OK 02




HaunmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHATBHO-0PHEHTHPOBAHHOE),
JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IIPH HAJTMYMH)

O0LéM
4acoB

®opmupyeMble
KOMIICTCHIIUH

HEOPraHUYeCKUX
BEIIIECTB

Pemenne SKCHCPUMCHTAIIBHBIX 3aJ1a4 10 XUMHWYCCKUM CBOMCTBaM METaJLIOB U HEMCTAJIOB, 110
pacnno3HaBaHWIO U IIOJTYUYCHUTIO COGI[I/IHCHI/Iﬁ MCTAJIJIOB 1 HEMCTAJIJIOB.

Wnertudukanms HEOPraHUIeCKUX BEIIECTB ¢ MCIOJIB30BaHNEM UX (DU3UKO-XUMUIECKIX CBOMCTB,
XapaKTepHBIX KaUeCTBEHHbIX peakiuil. KauecTBeHHbIE peakuu Ha cysb(ar-, KapOoHaT- U XJIOpU-
AHUOHBI, HA KATHOH aMMOHHUSI

OK 04

Pasznen 4. CTpOCHI/Ie M CBOMCTBA OPraHnveCKuX BEIIECTB

26

Tema 4.1.
Knaccudukanus,
CTpOEHHUE U
HOMCHKJIATypa
OpraHUYECKUX
BEIIIECTB

OCHOBHOe co/Iep:KaHue

TeopeTI/meCKoe oﬁyqe}me

IlosiBeHne M pa3BUTHE OPTaHUYECKOW XUMHUH Kak Hayku. [Ipeamer oprannueckon xumuu. Mecto u
3HaYEHUE OPraHU4ECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHUE KaK MOPSAIOK COCITMHEHHS ATOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTH.

OCHOBHBIE ITOJIOKCHUS TCOPUU XUMHUYCCKOT'O CTPOCHHA OPraHNYCCKUX COCJIMHEHU I AM. BYTJ'IepOBa.

VYriepoaHslii CKeJIET OPraHuueCKOW MOJIEKYJIbl. 3aBUCUMOCThH CBOMCTB BELIECTB OT XUMHUUECKOTO
CTpoeHHs MOJIeKYJl. MI3oMepusi U H30MepHI.

[TonsiTue o pyHkMoHanbHOM rpynne. Pagukain. [IpuHuumne! knaccudukanuy opraHuuecKux
coequHeHU. MexayHapoaHas HOMEHKIIaTypa U IPUHIMIIBI HOMEHKJIATYPbl OPraHUYECKUX
coeaunenuii. [lorsaTue 06 a30TcoAepKaINX COSAUHEHHX, OMOJIOTHUECKH aKTHBHBIX BEIIECTBAX
(yraeBojax, Kupax, 6esKax u ap.), BBICOKOMOJIEKYJIIPHBIX COEAMHEHUSAX (MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BE€HO)

IIpakTHYeckHe 3aHATHA

Homenknatypa opraHmuecKkux COeAMHEHHU OTIeIbHBIX KJIACCOB (HACHIIICHHbIE, HEHACBIIIICHHBIC U
apOMAaTUYECKHE YTIIEBOIOPOIbI, CIIUPTHI, (PEHOJIBI, alIbJIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI H JIp.)
CocTraBieHne MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUYECKHX BEIIECTB OTACTbHBIX
KJIACCOB, UCIOJB3Ys UX HA3BaHUS [0 CUCTEMaTUYE€CKOW U TPUBHAILHOM HOMEHKIAType (ITUJIEH,
aleTUJIeH, TIUIEpHH, peHo, hopMalibIeril, YKCyCHas KUCJIOTa, TIUIKH). PacyeTsl mpocTeiei
bopMyIIbI OpraHudeckoi MOJIEKYJIbl, HCXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2. CBoiicTBa
OpTraHUYECKUX
COEeIUHEHUN

OcHoBHOE coepKaHue

14

Teoperuyeckoe o0yueHue

OU3UKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COSAMHEHHUH OT/IENbHBIX KJIacCOB (0OCOOEHHOCTH
KJIacCU(UKaLlMU 1 HOMEHKJIATYpbl BHYTPH KJacca; FTOMOJIOTMUECKUN psii 1 oOutast popmyda;
u3oMepHs; pusnyeckue cBOMCTBa; XMMUYECKHE CBOWCTBA; CIIOCOOBI IMOJTYUEHUS):

OK 01
OK 02
OK 04




HaunmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHATBHO-0PHEHTHPOBAHHOE),
JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IIPH HAJTMYMH)

O0LéM
4acoB

®opmupyeMble
KOMIICTCHIIUH

— IIpe/ieNIbHbIE YTIIEBOAOPOIbI (AJIKaHbl M UKJIOATKaHbI). ['OpeHre MeTana Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TeIlIa B IPOMBIIUIEHHOCTH U ObITY. CBONCTBA IPUPOIHBIX YTIIEBOJOPOIOB, HAXOXKICHHE B
pUPOJIE U MPUMEHEHUE AJIKAaHOB;

— HenpeeNbHbIe (ATKEHbI, AIKMHBI U aJIKaIneHbl) 1 apOMaTUYECKUE YIIIeBOJopoibl. ['openue
aleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU ISl CBAPKU U PE3KHU METAJIIIOB

— KHCJIOPOJICOIeprKallie cOeTMHEeHUs (CIUPTHI U (EeHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, AJIbICT U IbI
Y KETOHBI, )KUPBI, YIIIeBobl). [IpakTndeckoe MprUMEHEHHE YTHIICHTIIMKOJS, TIIMIEepUHa, (heHoa.
[Tpumenenue hopmanbaeruaa, aueTalbIeruaa, yKCyCHOM KUCI0Thl. Mblila KaK COJIM BBICIIUX
KapOOHOBBIX KHUCJIOT. MOIOIIME CBOHCTBA MbLIa

— a30TcoJepKaIie COSTUHEHNs (AMUHBI 1 AMUHOKHCIIOTHI, O€JIKH ). BhICOKOMOIIEKYIIpHBIE
COeMHEHUS (CUHTETUYECKHE U OMOJOTHYECKH-aKTHBHBIE). MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepusanus 3TUICHa KaK OCHOBHOE HaIIPaBJIEHUE €TI0 UCIOIb30BaHUS.

I'eneTnyeckasi CBSA3b MEXYy KJIACCAMH OPTaHMYECKUX COCIUHEHUN

Krnaccudukanus 1 0coOOCHHOCTH OpraHUYeCKUX peakiuii. PeakimoHHbIe IEHTPHI. Pagukab.
[TepBoHavasbHbIE MOHATHS O TUNIAX U MEXAHU3MAaX OPTaHUYECKUX PEaKIUH.

HpaKaneCRue 3aHATHSA

CBolicTBa OpraHMYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TPUBUAJIbHASA U MEXTyHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOIy4EHUS ): IIpeesIbHbIE (aIKaHbl U LIUKIOATIKaHbI),
HenpeeNbHbIe (aJIKEHBI, AIKUHBI U JIKa/IMEHbl) U apOMATUYECKUE YTIIEBOJOPO/Ibl, CIUPTHI U (PEHOBI,
KapOOHOBBIE KUCIOTHI M 3(UPBI, aIbIETUBI U KETOHbI, AMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE CO€AMHEHUS. 3a/laHUsI HA COCTABJIEHUE YPAaBHEHUI XUMUYECKUX PEaKIUi C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUS

CocraBrieHue cxeM peakiuil (B TOM 4HCIe 10 IPeUI0KEHHBIM IIeN0YKaM IpeBpalleHuit),
XapaKTepU3YIOIMIUX XUMUYECKHE CBOMCTBA OPraHMUECKUX COSJMHEHUH OTAEIbHBIX KJIacCOB, CIOCOOBI
UX TOJyYECHHs U HA3BAaHUE OPraHUYECKUX COCITMHEHUH 0 TPUBUAIBLHON WM MEXIYHAPOIHOU
CUCTEMAaTUYECKON HOMEHKIIAType.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HAa CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTIEIbHBIX KIIACCOB

N3ydenue cBOMCTB ATUIIEHAa. MOIEeTMpOBaHUE MOJIEKYJI M XUMUYECKUX MPEBPAIICHUN HA IPUMEPE
ATaHa, dTUJICHA, ALIETUJIEHA U JIP.

Tema 4.3.
WNnentudukarus
OpPraHHYECKUX
BEIIECTB, UX

OcHoBHOe coJep:kaHue

Teoperuyeckoe o0yueHue

BI/IOOpFaHI/I"ICCKI/Ie COCOAMHECHUS. HpI/IMeHeHI/IC 1 OMOJIOTHYeCKas POJIb YIJICBOIAOB. OkucneHue
YIJIEBOJAOB — HCTOYHHMK SHCPI'UH KMBBIX OPTraHHU3MOB. Oo6nactu MMPUMCHCHUA aMUHOKHCIIOT.

N [BO DN

OK 01
OK 02
OK 04




HaumenoBaHue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | dopmupyemble
pa3iesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPH HAJTMYMH) 4acoB KOMIIeTEHIIU U
3HAQ4YCHUE U [IpeBpamenust 6eKOB MHIH B Opranu3Me. bruonornueckue GpyHkmn 6enkoB. buonornyeckue
IIPUMEHEHHUE B (GyHKUMU kUpOB. Pojib Oprannyeckoil XuMHUM B pelIeHUH Ipo0sIeM MHUILEBOH 6e3011acCHOCTH
OBITOBOM U Posib oprannveckoil XMMHUU B PEIICHUH MPOOIIEM SHEPTeTHUECKOW OE30MaCHOCTH, B Pa3BUTUHU
HPOI/I3BOI[CTB€HHOI71 MCIULINHBI, CO3JaHUH HOBBIX MaTCpHaJIOB, HOBbIX HICTOYHHUKOB DHECPTUH (a.]'IbTepHaTI/IBHBIe HNCTOYHHUKHU
ACATCIbHOCTH 3HeerH). O1macHOCTD BO3I€HCTBYUS Ha KUBLIE OpraHU3Mbl OPTAHWNYCCKHUX BCIICCTB OTACIBHBIX 2
YeJI0BeKa KJIacCOB (YTJI€BOAOPOABI, CIUPTHI, (PEHOJbI, XJIOPOPIraHUYECKHE POU3BOIHBIC, AIbICTUIBI U 1P.),
CMBICJI [TOKA3aTesl IPEIEIbHO JONYCTUMOW KOHIICHTPALIUH
IIpakTHyeckue 3aHATHS 2
WnenTudukanys opraHn4eckux CoeIMHEHUH OTJeNIbHBIX KJIACCOB (Ha IMpUMepe allbJeru10B, KpaxMaia,
YKCYCHOM KHCJIOTHI, OSJIKOB U T.I1.) C HCIIOJIb30BAHUEM WX (PH3UKO-XUMUYCCKUX CBOHCTB U
XapaKTepHBIX KaueCTBEHHBIX peakuuil. JleHaTypanus 6enka npu HarpeBaHuU. LIBeTHbIe peakuuu 5
0enkoB. BO3HHKHOBEHNE aHATMTUYECKOIO CUTHAJIA C TOUKH 3PEHUS XMMHUYECKUX MPOLIECCOB IPU
OPOTEKaHUU KaUeCTBEHHOHN peakIiH, NO3BOJISIOIEH HACHTU(DUIUPOBATh PEJI0KEHHbIE
OpraHUYECKHE BEIECTBA
Pa3nes S. Kunernueckne 1 TepMoOAMHAMHYECKHE 3AKOHOMEPHOCTH IIPOTEKAHUA XUMHYECKHX PeaKIuii 10
Tema 5.1. OCHOBHOe co/Iep:KaHue 4 OK 01
Kunernyeckue Teopernueckoe o0yueHne 2 OK 02
3aKOHOMCPHOCTH Xumnueckue peakunu. Knaccudukanus XMMHUUECKUX peakiuii: o ¢pa3oBoMy cocTaBy (TOMOTI'€HHBIE U
IPOTEKaHUA reTepOreHHbIE), 10 UCIOIb30BAHUIO KaTaau3aTopa (KaTaJuTHUYEeCKUE U HEKaTAIUTUYECKHUE). 5
XMMUYCCKUX PeaKni |CKOpOCTh PEaKIWH, €€ 3aBHCUMOCTh OT PasiMdHBIX (DaKTOPOB: MPUPObI PEArMPYIOIIMX BEIIECTB,
KOHIICHTpallUU
IIpakTHYeckue 3aHATHSA 2 OK 01
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHaIU3 (PAKTOPOB, BIMSIONIMX HAa HM3MEHEHHE OK 02
CKOPOCTH XMMHMYECKOM peaklu, B T.4U. C O3ULUI 3KOJIOTUYECKH 11eI1ecO00pa3HOro MOBEAEHUS B ObITY
U TPYZOBOM IEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOLIEH IIPUPOAHOU CPEBI. 2
PemieHne npakTUKO-OPHEHTHPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuuna Jle-Illarense nus
HAXOXXJCHUS HANpaBJICHUS CMEIIECHHs paBHOBECHUS XHMHYECKOH peakiuu M aHaiu3 (HakTopos,
BIIMSIOIIMX HA CMENIEHUE XUMUYECKOI0 PABHOBECHS
Tema 5.2. OCHOBHOE coJiep:KaHue 6 0K 01
Tepmonnnamuueckue |Teoperudeckoe o0yueHue 2 OK 02
3aKOHOMEPHOCTH Knaccudukanus XuMHUECKUX peakluii: o TerioBoMy 3¢ dexTy (3K30TepMUYecKue,
IIPOTEKAHUS HHJIOTEPMHUYECKHE), 0 00paTUMOCTH (0OpaTHMbIe U HeoOpaThMbIe). TernoBbie 3PPEeKTH XUMUUIECKUX 2
XUMHUYECKUX peakiuii. Tepmoxummndeckre ypaBHeHUus. OOpaTUMOCTh peakifii. XUMHUYeCKOe PaBHOBECHE U €0




HaumenoBaHue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | dopmupyemble
pa3/iesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IIPH HAJTMYMH) 4acoB KOMIIeTEHIIU U

peaknumii. PaBHOBecHe |cMelieHue 1Mo ACHCTBUEM Pa3InYHbIX (PaKTOPOB (KOHLIEHTPALMS PEareHTOB WU MPOIYKTOB PEaKIiH,
XUMHYECKUX peaklnii |aBieHue, TemrnepaTypa) JUisl CO3JaHus ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOLIECCOB.

[Tonsitre 06 sHTANBNNY U 3HTponUU. DHeprus [ nooca. 3akon ['ecca u cneacTus u3 Hero. Pob

CMEUICHUSI PABHOBECHSI B TEXHOJIOTMYECKUX IIPOLECCaX.

IIpakTHYeckue 3aHATHSA 4 OK 01

[Mpusiwn Jle [larense. Bausiaue pa3nuvupix GakTOpOB HA H3MCHEHNE PABHOBECHS XMMUYECKUX OK 02

peakuuii. 3aKOH JEHCTBYIOIIMX MacC M KOHCTaHTa XUMHUYECKOTO paBHOBECHS. PacueTsl paBHOBECHBIX 2

KOHIIEHTPAIIMH pearnpyronyux BENIECTB U MPOAYKTOB peakiuii. PacueTs! TemioBoro s dexra peakiuu.

Pelenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi Ha TpuMeHeHue npuHiuna Jle-Illlarense qis

HaXO0X/ICHUS HAIIPABJICHUS CMEILEHUSI PABHOBECUS XMMHUECKOHN peakliuy U aHanu3 (pakTopos, 2

BJIMSIOIIMX HA CMEIIEHUE XUMHUYECKOTO PABHOBECHSI.

Paznes 6. PacTBopbl 4

Tema 6.1. OcHOBHOe coJiep:KaHue 2 OK 01
ITonsarue o pactBopax | Teopernueckoe 00yueHne 2 OK 02

PacTBopenune kak Gpusnko-xuMudeckuit mporecc. PactBopbl. CriocoObI MPUTOTOBIICHUS PACTBOPOB. OK 07

PactBopuMocTs. MaccoBas 107151 paCTBOPEHHOI0 BeiecTBa. CMBICIT ITOKa3aTeNsl PeaeabHO

JIOITyCTUMOW KOHIIEHTPAIMH U €T0 UCIOJIh30BAHNE B OI[EHKE 3KOJIOTMYECKON O€30MacHOCTH.

[TpaBuia 5KOJIOTHYECKH 11e71eCO00Pa3HOTo MOBEACHUS B ObITY M TPYAOBON AEATENBHOCTH B IIEIAX 5

COXPAHEHHUS CBOETO 37I0POBbs U OKPY’KaIOLIE MPUPOJHON CPeIbl; ONACHOCTh BO3JAECHCTBHSI HA AKUBBIE

OpraHU3MBbl ONPEJEIICHHBIX BEIIECTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PaCTBOPHI, UCIOIb3yEMbIE B OBITOBOM U

IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE coJep:KaHue 2 OK 01
HccrnenoBanue IpakTHyeckue 3aHATHSA 2 OK 02
CBOHWCTB PacTBOPOB  |[IpuroToBIEHHE PACTBOPOB 3aJaHHOM (MaccoBoil, %) KOHLEHTpaLKH (C MPaKTHKO-OPUEHTUPOBAHHBIMH 2 OK 04

BOIIPOCAMM) U OTIpEeIeJIEHUE CPebl BOJHBIX pacTBOpOB. Pelienre 3a1a4 Ha IPUTrOTOBIEHHE PACTBOPOB
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COJIePKaHue (CoepKaHue NPUKIATHOTO MOTYJIsI)
Paszpnen 7. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJbHOCTH YeJ0BeKa 6 OK 01
Xumust B OBITY 1 OCHOBHOE CO/IepKaHue 6 OK 02
NPOM3BOJCTBEHHON | TeopeTHueckoe ofydenue 2 OK 04
ACATCIIBHOCTH Hogeiimme qocTrkeHs] XMMUYECKOW HAYKU i XUMUYECKON TEXHOJIOTHH. POllb XHUMHH B 00€CTIeYeHUH ) OK 07
4eJloBeKa

HKOJIOTMYECKO, SHEpreTHUeCcKON M MUIEeBO 0€300aCHOCTH, pa3BUTUU MeAUIMHBI. [IpaBuia noucka




HaumenoBaHue Conep:xanue y4eOHOro MaTtepuaa (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bém | dopmupyemble
pa3iesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOTYJIb (IPH HAJTMYMH) 4acoB KOMIIeTEHIIU U
U aHaJIM3a XUMUYECKON MH(POPMAIK U3 Pa3InYHbIX UICTOYHUKOB (Hay4yHas U y4eOHO-Hay4YHas
JuTepaTypa, CpecTBa MaccoBoi nHGopmanuu, cetb MHTEepHEeT)
IlpakTHYeckne 3aHATHSA 4
[Towck u aHaIM3 KEHCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB M TEXHOJOTHH C Y4eTOM OyayIiei
poecCHOHANBHOM NESTEIbHOCTH 110 TeMaM: Ba)KHEHIIINE CTPOUTENIbHbIE MaTEPHUAIIbL,
KOHCTPYKLMOHHbBIE MaT€pUaJIbl, KPACKH, CTEKJIO, KEpAMHUKA, MaTEPHAIIBI ISl 3JIEKTPOHUKH, 4
HaHOMAaTepHaJIbl, TEKCTUIIbHBIE BOJIOKHA, NCTOYHUKN SHEPTUU, OPraHUYECKUE U MUHEPAJIbHBIE
ynoOpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSI.
3amuTa: [lpencraBienue pe3yabTaToB penieHus: KeHcoB B popMe MUHH-IOKIA/a C MPe3eHTalue
IIpome:xxyTouyHasi arTecTanus: 11 depeHHpPOBaHHBbIN 32a4eT 2
Bcero 88




3. YCJIOBUS PEAJIM3ALIMU ITPOTI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIIUITJIMHbI
3.1. TpeGoBaHusI K MAaTePHAJIbLHO-TEXHHYECKOMY O0ecneyeHn 0

Jlns  peanuzauuM  NpPOrpamMMbl  OOIIEOOPA30BATEIBHON  JUCIUILIMHBI
MIPETYCMOTPEHBI CIICIYIONINE CIIEITUATbHBIC TIOMEIICHUS:

Kabuner COIMAITEHO-DKOHOMHYECKHUX JUCITUTIINH, OCHAIIICHHBII
000pyIOBaHUEM:

38 yueOHBIX MecT, pabouee MeCTO IMpernojiaBarelis, MYyJIbTUMEAUNHBINA
npoeKTOp, HOYTOYK (C BBIXOAOM B ceTh MHTepHET), 3KpaH, ydeOHas JOCKa,
HarJIsgHbIe yueOHBbIC MOCOOUs (KOMIUIEKTHI YYEOHBIX TaOHIl, CTCHIOB, CXEM,
IJIaKaTOB, MOPTPETOB BBIJIAIOIIUXCS YUEHBIX B SI3bIKO3HAHUS U JIP.), AUJTAKTUUECKUE
MaTepuanbl (3alaHds JJI1 KOHTPOJIBHBIX paboT, JUIsl pa3HbIX BUAOB OLICHOYHBIX
CpEIICTB, SK3aMEHa U JIp.).

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS Word,
MS Excel, MS Power Point, MS Access), ocHoBaHue AKT npeaocTaBiieHus mpas No
Tr035773 ot 22 urons 2016 rona, AO «CodrJlaiin Tpeiin»

IIporpamma KOMIBIOTEpHOro TecTUpoBaHus 3HaHMU MyTestXPro — akt
npenocrasienus npas Ne [T168538 or 01.10.2013

Google Chrome — UnTeprer-6pay3ep. Croboanoe I10 // 6eccpouno

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

AdobeAcrobatReader DC — [Iporpamma npocmotpa (daiinos B popmare PDF
Coboanoe I10 // 6eccpouno

7-ZIP — apxuBatop. Coboanoe 10 // 6eccpouno

HuTanbHbIN 31 C BBIXOJIOM B ceTh IHTEpHET

30 y4eOHBIX 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 npeaocTaBiieHust nmpas No
Tr035773 ot 22 urons 2016 rona, AO «CodrJlaiin Tpeiin»

IIporpamma kOMmbIOTEpHOro TecTUpoBaHus 3HaHMU MyTestXPro — akt
npenocraienus npas Ne [T168538 or 01.10.2013

Google Chrome — UnTepuer-6pay3ep. Croboanoe I10 // 6eccpouno

Opera — UnaTepuet-6pay3ep. Crodoanoe I10 // Geccpouno

AdobeAcrobatReader DC — IIporpamma npocmortpa (aiinos B popmare PDF
Csoboanoe I10 // 6eccpouno

7-ZIP — apxuBatop. CBoboanoe 10 // 6eccpouno

3.2. UudopmannoHHoe odecnevyeHue peajn3annu NporpaMmmbl

Jist  peanuzanmu  mporpaMMbl  OMOIMOTEUHBIH (HOHA 0O0pa3oBaTEILHOM
OpraHM3alid WMEeT TIeYaTHbIe W/WIM DJJIEKTPOHHBIE O0pa3oBaTelIbHBIE U
UH(POPMAITMOHHBIE PECYPCHI, AJISl MCIOIh30BaHMs B 00pa30BaTEIbHOM IpoIiecce.
[Ipu dopmupoBanun OubmMMOTEYHOrO (hoHAAa O00pa30BaTENbHON OpraHu3anuen
BBIOMpaEeTCsl HE MEHee OIHOTO W3JaHWS W3 TEPEUYHCICHHBIX HIDKE MEYaTHBIX
U3JIaHUH U (WJIM) DJIEKTPOHHBIX U3/IaHUH B KAYECTBE OCHOBHOTO, TIPH 3TOM CIIHCOK,
MOJKET OBITh IOTIOJTHEH HOBBIMH M3IaHUSMHU.



3.2.1. OcHoBHas JJUTEpaTypa

An¢unorenona, U. B. Xumus. ba3ossiit ypoBenb: 10—11 kaccsl : yueOHUK
st cpeaHero obmero oopazosanus / M. B. Andunorenosa, A. B. ba6kos, B. A.
[TonkoB. — 2-e u3a., uchp. u gom. — Mocksa : U3zpatensctBo FOpaiit, 2025. — 290 c.
— (O6meobpazoBarensubiii muki). — ISBN 978-5-534-16098-7. — Tekct :
anekTpoHHbIt //  OOpasoBarenpHas 1miatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/568473

Xumusl : y4eOHHK JIJIsl cpefHero npodeccuoHanbHoro oopazosanus / 0. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. Illanosan ; moa oOreit penakiyeit
I'. H. ®aneera. — 2-e uzg., nepepad. u gom. — Mocksa : U3gatenscTBo FOpaiit, 2024.
—431 c¢. — (Ilpodeccuonanpuoe oopazoBanue). — ISBN 978-5-9916-7723-3. — Tekct

: oneKkTpoHHbIM // OOpasoBarenbHas Tuiargopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/537876

Pocun, WM. B. Xumus. Y4eOHUK U 3aJa4HUK :© JUISI  CPEIHETO
npodeccruonansHoro oopasosanus / M. B. Pocun, JI. /I. Tomuna, C. H. ConoBbes.
— MockBa : MzmarenbctBOo IOpaiit, 2025. — 420 c. — (IIpodeccuonanpHoe
obOpaszoBanme). — ISBN 978-5-9916-6011-2. — Tekct : >IeKTpOHHBIA //

Oopa3zoBatenbHas miatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561100

Bbopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Octpornsnos, T.
b. boiiniosa, JI. I1. Apmamesa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-
406-11987-7. — URL: https://book.ru/book/950237

3.2.2. JlonoJIHUTEJbHAS JIUTEPATYypPa

AHdunorenoa, M. B. Xumus : y4eOHHK U TNPAKTHUKYyM IS CPEIHETrO
npodeccruoHanbHoro oopasosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3x., uctp. u non. — Mocksa : U3garensctBo FOpaiit, 2025. — 291 c.
— (Ilpodeccuonanbroe obpazoanue). — ISBN 978-5-534-11719-6. — Tekcr :
anekTpoHHbI //  OOpazoBarenbHas Mminargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562501

Xumusi. 3aayHuK : ydeOHOe mocodue Mg cpeaHero npodeccuoHaabHOTO
obOpazoBanus / FO. A. JlebGenes [u ap.] ; nox obment penakiueit I'. H. ®ageena. —
MockBa : WMzparensctBo IOpaiit, 2024. — 236 c. — (IIpodeccuonanbHoe
obOpazoBanme). — ISBN 978-5-9916-7786-8. — Tekct : oneKkTpoHHBIA //
OopasoBarenbHas maTdhopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537886

ZaitieB, O. C. Xwumusa. JlabopaTopHbI MpakTUKyM W COOpPHUK 3aaad :
ydeOHoe rmocodue 11 cpeanero npodeccuonanpuoro oopazosanus / O. C. 3aifries.
— MockBa : MzmarensctBo IOpaiit, 2025. — 202 c. — (IIpodeccmonanpHoe
obpazoanue). — ISBN 978-5-9916-8746-1. — Tekct : »IeKTpOHHBIA //
OopasoBarenbHas maTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562277

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

3.2.3. UHnTepHeT-pecypesl



Envnas kosutekuus UQPPOBBIX 00pa3oBaTeIbHBIX PECypcoB. — Pexum
nocryma: http://school-collection.edu.ru/catalog/pupil/?subject=30;

KM-mikomna. — Pexxum noctyna: http://www.km-school.ru/;

Poccuiickas snexTponHas mkosia — Pexxum noctyma: http://www.resh.edu.ru/;

OUIIN (BITP 11 xmacc) — Pexxum noctyma: http://www.fipi.ru;
https://book.ru

https://urait.ru



4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOU JUCIIUITJIMHbI

KonTpoib

u OLICHKAa

pE3yNbTATOB

oOydeHus

OCYHICCTBIIACTCA

MperogaBaTciicM B IIPOLECCC ITPOBCACHUA ITPAKTUICCKHUX BaHﬂTHﬁ, TCCTUPOBAHUS,
a TarxoKC BbIIIOJITHCHUA O6yanOIHI/IMI/IC$I WHAWBUAYaAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB,
HCCHGHOB&HHﬁ. P€3y.]'H>TaTI>I 06yquI/1;1 OoIIpCACIIA0T, 4YTO 06yqafonmec51 JOJIDKHBI
3HATb, IOHUMATb U JACMOHCTPHUPOBATH 110 3aBCPIICHUN U3YUCHUA TUCHUIIINHBI.

Ne | OK/TIK |Moayas/Pa3nen/Tema| Pe3dyabrar 00y4eHnusi Tuner OHeHOqu X
MepOonpuATHH
[ OcHoBHoOE coepKaHue
L Pasnea 1. OcHoBbI Popmy.HpoBars,
0a3oBble MOHATHS U
CTPOCHMS BellecTBa
3aKOHbI XUMUH
1.1 [ OK 01 CtpoeHue aToOMOB CocraBusath xumudeckue |1. Tect «CtpoeHune aToMoB
XUMUYECKUX (hOpMYJIBI COCIMHCHHUI B |XUMHUYECKUX JICMEHTOB U
3JIEMEHTOB U IPUPOAA (COOTBETCTBHH CO IPUPOJA XUMUYECKOMN
XUMUYECKOH CBS3U CTENEHbIO OKHCIIECHUS CBSI3HY.
XUMUYECKUX AJIEMEHTOB, |2. 3aJaul Ha COCTABIICHUE
WCXOJIS U3 BaJICHTHOCTH U |XUMHUYECKHUX (HopMyIT
3JEKTPOOTPULATENIBHOCTUA |JBYXaTOMHBIX CO€UHEHUN
(oxcuaoB, cynbhuaos,
TUAPUJIOB U T.I1.).
3. 3ajaHus Ha
UCII0JIb30BAaHUE XUMUYECKOM
CHMBOJIMKH U Ha3BaHUU
COCIMHEHMU 110
HOMEHKJIaType
MEXyHapOAHOIO COr03a
TEOPETUYECKOU U
MIPUKIIATHON XUMHH U
TPUBUAIIbHBIX HA3BAHUM JJIs1
COCTaBJICHUS] XUMHUYECKUX
(hopMyI TBYXaTOMHBIX
coeMHEeHU! (OKCUIOB,
Cynb(UI0B, THAPUIOB H T.I1.)
U IPYTUX HEOPTAaHHUYECKUX
COEIMHEHUH OTJEIbHBIX
KJIACCOB
1.2 | OKO01 |I[lepuoanueckuii 3aKoH |XapakTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 n tabmuma J[. 1. XUMHUYECKHE DJIEMEHTHI B |HEMETAJUTMUECKHE CBOMCTBA,
Menneneesa COOTBETCTBHUH C UX 3JEKTPOOTPULATENBHOCTD U
MOJIO)KEHUEM B CPOJACTBO K AJIEKTPOHY
MEPUOJNYECKON CUCTEME |XMMHMUYECKUX JIEMEHTOB B
XUMHUYECKHX DJIEMEHTOB  |COOTBETCTBHE C UX
J.1. Menneneesa JJIEKTPOHHBIM CTPOCHUEM U
MOJIO)KEHHUEM B
IIEPUOJANYECKON CUCTEME




OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oLeHOYHBIX
Meponpus THIA

XUMUUYECKUX 3jiemenToB J[. 1.
Menneneesay.

2. IlpakTuyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB
XHUMHYECKHX IJIEMEHTOB B
MEePUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKUX
9JIEMEHTOB M UX COCIUHECHUMN
B COOTBETCTBHH C
IIOJIOXKCHUCM
[Tepuonuueckoit cucreme.

3. IlpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKkTepU3aLHIo
XAMUYECKHUX DJIEMCHTOB:
«Metamnueckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPHULIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIO’KCHUEM B
MEPUOUYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB
J.1. MenaeneeBa»

Pazpgea 2.
XumMn4yecKue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakiui

KonTtpoasHnas padora
«CTpoenue BenecTsa u
XHMHYeCKHe peaknun»

2.1

OK 01
OK 04

THIBl XUMHUYECKUX
peakuui

CocTaBnsTh peakuuu
COEIMHEHUS, Pa3I0oKEHUs,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIBHBIC
peaxkuuu

1. 3agaun Ha cocTaBieHUE
YPAaBHEHUH PEAKLUN:

— COCIMHEHMS, 3aMEIICHUS,
pas3noxeHus, 0OMeHa;

— OKUCJIUTEIBHO-
BOCCTaHOBUTENIBHBIX PEaKIUil
C UCTIOJIb30BAaHUEM METO/Ia
ANEKTPOHHOTO OanaHca.

2. 3agauyn Ha pacyeT MacChl
BeIeCTBa WK 00BhEMaA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
i 00bEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIIHH
BEIIECTB; PACUYETHI MACCHI
(oOBéMa, KomvecTBa
BEIIECTBA) MPOIYKTOB
peaKIu, €clii OJHO U3




OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenus

THunbl 0LIEHOYHBIX
Meponpus THIA

BCHICCTB UMCCT IPUMCCHU

2.2

OK 01
OK 04

DICKTPOIUTHYCCKAS
UccoLManusa u
WOHHBIA 00OMEH

CocTaBnaTh ypaBHEHUS
XUMHUYECKUX PEAKIIUU
HMOHHOT0 0OMeHa C
y4acTHEM
HEOPraHUYECKUX BEILECTB

1. 3amaHust Ha COCTaBJIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKkIuii ¢ y4aCTHEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHCIIOTHOCTH CPEIbI

Pazpnen 3. Ctpoenne u
CBOMCTBA
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb cTpoeHue U
CBONiCTBa
HEOpPraHu4ecKux
BellecTB

Kontpoabsnas padora
«CBoiicTBa
HEOPraHUuYeCKHX BelleCTB

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposats
HEOPraHU4ecKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHHEM

1. Tect «<Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIICCTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI TN
COCTABJICHHE XUMHYECKOU
(hopMyIbI HCXOAS U3
Ha3BaHUS BEIIECTBA 110
MEXTyHapOJIHOMN WK
TPUBHAIIBHON
HOMEHKJIaType».

2. 3ajaum Ha pacuer
MacCOBOM 1011 (MaccChl)
XUMHYECKOT0 AJIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTuyeckue 3a7aHus 1Mo
KJIacCH(pUKaIUH,
HOMCHKJIATYpE U
XUMHYECKUM (popmymam
HEOPTaHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
oTpeeNeHue XUMUIECKOM
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BUA
XUMHUYECKOH CBSI3H U THIIA
KPUCTAITMUECKON pelIeTKu

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

VYcranaBauBarth
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, & TAK)KE TUIIA
KPUCTAJUTNYECKOMN
peueTKu

1. Tect «OcobeHHOCTH
XAMHYECKHX CBOMCTB
OKCHIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJICI.

2. 3ajmaHus Ha COCTaBICHUE
YPaBHCHUU XUMHUCCKHUX
peakiuii ¢ yyacTueM
MIPOCTHIX M CIIOKHBIX
HEOPraHUYECKUX BEIECTB:




OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oLeHOYHBIX
Meponpus THIA

OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBaHUH U
aM(OTEPHBIX TUAPOKCHIOB,
HEOPraHU4YEeCKUX COJIeH,
XapaKTEepU3YIOLINX X
CBOWCTBA U CLIOCOOBI
IOJIy4EHUS.

3. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHMYEeCKUX BEIEeCTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosatb
Ka4EeCTBEHHBIE PEAKLIMHU
HEOpPraHWYECKUX BEILIESCTB

1. IlpakTuko-
OpPUEHTUPOBAHHbBIE 3aJaHUS
10 COCTaBJICHUIO
XUMHUYECKHUX PEAKLUN C
y4acTHEM HEOPraHMYEeCKUX
BEIIECTB, UCIOJb3YEMBIX JJIs
UX UACHTUDUKALMH.

Pasnen 4. Ctpoenue u
CBOliCTBa
OpPraHuvecKux
BellleCTB

HccaenoBarb cTpoeHue U
CBOICTBA OPraHN4YeCKHX
BellecTB

KontpoabHnas pa6ora
«CTpoeHue u cBOMCTBA
OpPraHu4YecKuX BelecTB»

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIECTB

Knaccudunuposars
OpraHMYEeCcKHE BEIIECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. 3aganus Ha cocTaBlIeHHE
Ha3BaHWW OPraHUYECKHUX
COCIMHEHU 110 TPUBUAIILHOMN
WY MEXITYHAapOIHON
CHUCTEMATUYECKOU
HOMEHKJIATYype.

2. 3ajaHus Ha COCTaBJICHUE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyJT
OpPraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3amaum Ha onpezeneHue
npocreiieit GopmyIbl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DIIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHu4YeCKUX
COeIUHEHUN

YcraHaBauBaTh
3aBUCHUMOCTh (PU3HUKO-
XHMUYECKHUX CBOMCTB
OpPTraHWYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKY

1. 3amanus Ha cocTaBlIEHHUE
YpaBHEHUN XUMHUYECKUX
peaKkiuii ¢ yyacTueM
OpPTraHUYECKUX BEIIECTB Ha
OCHOBaHHMH MX COCTaBa U
CTPOCHUS.

2. 3ajmaHus Ha COCTaBJICHUE




Tunsl oLeHOYHBIX

Ne | OK/TIK (Mopyas/Pasznen/Tema| Pe3dyabTat 00yueHus N
MepOonpUATHI
YPAaBHEHUN XUMUYECKUX
peaKIuii, WIUTFOCTPUPYIOLIUX
XUMUYECKHUE CBOMCTBA C
y4€TOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX peaKLni
Y T€HETUYECKOH CBSI3U
OpPraHUYECKUX BEILECTB
pa3HbIX KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHMSIM PeakLuil ¢
y4acTUEM OPTaHUYECKUX
BEILIECTB.
4.3 | OK 01 Nnentuduxarnus Uccnenosars 1.IIpakTuko-
OK 02 |oprannyeckux Ka4yeCTBCHHBIC PEAKIIMM  |OPUEHTUPOBAHHBIC 33IaHUS
OK 04 |[BemiecTB, MX 3HAYEHHE |OPTaHUYECKUX 10 COCTaBJICHUIO
U IPUMEHEHUE B COEIMHEHUI OTAENBHBIX |XMMHUYECKUX PEaKLUi C
OBITOBOM 1 KJIaCCOB y4acTHEM OpPraHUYeCKUX
IIPOU3BOJICTBEHHOU BELIECTB, B T.4.
JesTeNbHOCTH UCIIOJIb3YEMBIX JUIS UX
YeJioBeKa UICHTU(HUKAIMA B OBITY
IPOMBIIIJIEHHOCTH.
) Paznea 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JIHYHbIX
TepMoaMHAMHUYecKHe ((PaKTOpPOB Ha
3aKOHOMEPHOCTH PaBHOBecCHE M CKOPOCTh
NPOTEKAHUSA XHMHYECKHX peakiui
XHUMHUYECKHX pPeaKkuuni
5.1 | OKO01 |Kunernueckue XapakTepus3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 [3akOoHOMEpHOCTHU BIIMSIHME KOHIICHTPALlMM  |TEOPETHYECKHUE 3aJaHuUs Ha
IIPOTEKAHUS pearupyromux BeIecTB U |aHaiIu3 (pakTopoB,
XUMHUYECKUX peaKlUid |TeMIlepaTypbl Ha CKOPOCTD |BIUSIOLIMX HA U3MEHEHHE
52 |OKO0l |Tepmomunammueckue |XAMHUECKAX peaxkuuit CKOPOCTH XUMHUYECKOU
OK 02 |3akomomeprocTH XapakTepu3oBaTh peakuuu. [IpakTuko-
NpoTeKaHHs BIIMSTHUE U3MEHEHUS OpPUEHTUPOBAHHBIE 3aJaHUS
XuMigeckiX peakiuii, |KOHICHTPALIN BELIECTB,  |Ha NPUMEHEHHE NPUHIIMIA
PaBHOBeCHE peaKkLuu Cpelbl U Jle-llaTense nus
XuMHecKHX peakiuii | TEMIEPATYpBI Ha HaXO0X/ICHUs HallpaBJICHUS
CMEILEHNE XUMUUYECKOTO  [CMEIEHUS] PABHOBECUS
paBHOBECHS XUMHUYECKON peakluy u
aHanu3 (paKkTopoB,
BIIUSIIOLUX HA CMEILIEHUE
XMMHYECKOTO PABHOBECUS
6 HccaenoBaTh HCTHHHBIE
Pasngen 6. PacTBopbl  (pacTBOpBI € 32JaHHBIMU
XapaKTepUCTHKAMH
6.1 | OKO01 [TonsiTue o pactBopax |Pa3nuyaTe HCTUHHBIE 1. 3agaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpLI pacTBOpPOB.




THunbl 0LIEHOYHBIX

Ne | OK/TIK (Mopyas/Pasznen/Tema| Pe3dyabTat 00yueHus N
MepOonpUATHH
6.2 | OK01 |HccrnenoBanue Hccnenoath pusmko- 2. [IpakTuko-
OK 04 |cBOCTB pacTBOPOB XHMHYECKHUE CBOMCTBA OpPUEHTHUPOBAHHBIC
HWCTUHHBIX PaCTBOPOB pacyeTHbIC 3a1aHUS Ha
JCIIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOACTBEHHOMN
JeSATEeIbHOCTH YeJIOBEKa
Il | IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lepPKaHMe (COAepPKaAHNEe MPUKJIATHOIO
MO/1YJIfA)

7 Paznea 7. OueHuBaTth nocjaeAcTBHA |3amuTa Keiica (¢ y4eTomM
Xumus B ObITY U OBITOBOM U Oynymiei
NMPOU3BOACTBEHHOH |NPOM3BOJACTBEHHOM npogeccuoHaIbLHOU
AeSITeIbHOCTH AesITeIbHOCTH YeJI0BeKa |IesiTeJIbHOCTH)
Ye10BeKa ¢ MO3U LU

JIKOJIOTHYECKOI
0e3omacHoCTH
OK 01 |[Xumwus B ObITY U OnenuBath nociencteus  |(Keiic (¢ yuetom Oyaymieit
OK 02  |[npou3BOACTBEHHOMN OBITOBOM U npodeccnoHaIbHON
OK 04 NEATEIbHOCTHU MPOU3BOJACTBEHHOM JESATEeTLHOCTH)
OK 07  [uenoBeka NeSTeILHOCTH UelioBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB:

NO3UIUH PKOJIOTHUECKOU
0e30MacHOCTH

1. IloTenieHre KMMara u
BBICBOOOK/ICHHE Ta30BBIX
THJIPATOB CO JHA OKEaHa.

2. bynymue marepuansl ist
aBWa-, MalIMHO- U
pUOOPOCTPOCHHUSI.

3. HoBble maTepuaibl ajis
COJTHEYHBIX Oatapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB




