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PabGouasst mporpamma 1o 00I1I€00pa30BaATENHHON TUCIUTIIUHE <« XHMUS
pa3paboraHa B COOTBETCTBUM  C  (eaepaibHbIM  TOCYyJapCTBEHHBIM
00pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUs IO
cienuanbHocT  38.02.08  ToproBoe  nAeno, YTBEPKICHHBIM  MPUKA30M
MunucrepcTBa o6pazoBanust u Hayku Poccutickoit @enepanuu Ne548 ot 19 utons
2023 r., npukazom MunoOpHayku Poccum ot 17.05.2012 Ne 413 «O6
YTBEPKIECHUHU (eaepaIbHOTO TOCYAapCTBEHHOIO 00pa30BaTEIBLHOTO CPEIHETO
obmiero oOpaszoBaHus», mpukazoM MunmnpocsemnieHus: Poccun ot 18.05.2023 Ne
371 «O6 yrtBepxkneHun (henepaabHOW 00pa30BaTEIBHONW MPOTPAMMBI CPETHETO
o01iero o0pa3oBaHMs.

CocraBuresnb: benobokosa I0.A. — nmpenogasarens CI1O

Peuenzent: Ilepmynuna E.B. — mpenomaBaTens BbIciied KBadu(UKAIMOHHON
KaTeropuu I'ocynapctBeHHOTO OIO/1KETHOTO 1po(heCCUOHATIBHOTO
o0pa3oBaTenbHOTO  yupexaeHusi ropoaa MockBbl «MOCKOBCKHIM — KOJUIEIK
yOpaBJICHUS, TOCTMHUYHOTO Ou3Heca M  HMHPOPMAIMOHHBIX  TEXHOJOTUHU
«lapunpiHO».

Pabouass mporpaMma JIHMCHUMIUIMHBI paccMOTpeHa M OJ0OpeHa Ha 3acedaHuu
MPEAMETHO-IIUKIOBOM KOMMCCHUU 00111e00pa3oBaTeNbHbBIX JTVCLHUILIAH

MOCKOBCKOTO PErHOHAIBHOTO COIHAIbHO-IKOHOMHUYECKOT0 HHCTUTYTA (ITpoTOoKoN
Ne 10 ot 22 mas 2025 r.).
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1. OBIIIASA XAPAKTEPUCTHUKA PéBO‘IEfI IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JTUCIHUITJIMHBI
C0O0.01.10 Xumus

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM
NpOrpaMMBbl:

OO6meoOpa3oBaTenbHas IUCHUILINHA «XHUMHS» SBISACTCS 00s3aTEIHHOM
4acThio 00111e00pa30BaTeNIbHOTO 1MKIa oOpa3oBarenbHOM mporpammbel CIIO B
cootBercTBUM ¢ PI'OC no cnenumansHoctr 38.02.08 Toprosoe aeno.

1.2. I.[e.m; U INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHUIITUHBI:

1.2.1. Heab u 3axa4u 00111e00pa3oBaTe/IbHOM TUCHUILIIMHBI

Llenpto wm3y4deHUs AUCIHUIUIMHBI SBISETCS (HOPMUPOBAHHE Y CTYACHTOB
IPEJICTABJICHNUS] O XHMHUYECKOM COCTABISIOLIECH €CTECTBEHHO-HAyYHOM KapTHUHBI
MHpa KaK OCHOBBI MPHUHATUS PEIICHUH B KU3HEHHBIX W MPOU3BOIACTBEHHBIX
CUTYyaLUsAX, OTBETCTBEHHOT'O IIOBEJACHHUS B IIPUPOTHOU CPEJIE.

3ajgaun TUCHUIUINHBL:

1) chopmMupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUUYECKUX
IIPOLIECCOB U SIBJICHUIN B OKPY’KAIOLIEH Cpelle, HETOCTHOM HAyYHOW KapTUHBI MUDA,
B3aMMOCBSI3U Y B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbl HEOPTAaHUUYECKUX U OPTAaHUYECKUX
BCILIECTB, YPaBHEHUS XMMHUYECKHX pEaKlHi, OOBICHATH HUX  CMBICI,
MHTEPIPETUPOBATH PE3YIbTATHI XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX XUMHYECKUX
DKCIIEPUMEHTATIbHBIX HCCIEOBAaHUN C COONIOACHHEM TpaBUiI 0OE30MacHOTO
oOpaIleHus ¢ BEIIeCTBaMu U JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS UCIOJIb30BaTh MH(MOPMAIINIO XUMUYECKOTO XapaKTepa 13
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh yYMEHHS IPOTHO3UPOBATh  IOCJICACTBUS  CBOCH
NEATETbHOCTH W XUMHUYECKUX MPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
IIPOLIECCOB;

6) copMHpOBATH TOHUMAHUE 3HAYMMOCTU TOCTUKEHUM XUMUYECKON HAyKH
Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemblie pe3yJbTATbl OCBOCHHMS 001Ie00pa3oBaTeJIbHOU
IUcHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN

IInanupyemMble pe3yJbTaThl

Oo0mue

JAucuunimHapHbie (l'IpeLlMeTHLIe)l

OK 01. Bei6upats crioco0bl
peleHus 3a1a4
npo¢eCcCuOHAIIBHON
JesTeTbHOCTH IPUMEHHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

— TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCcTBa, TPYI0II00ue;

— FOTOBHOCTH K aKTUBHOH JIESATEIbHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHOM HAIIPaBICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBAThH U
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO €SI TEIIbHOCTD;

— MHTEPEC K Pa3IMIHbIM chepaM npodeccuoHaIbHON
JIeITEILHOCTH,

OgyageHne yHMBepPCAJIbHBIMH Y4¢OHBIMH
MO3HABATEJbHBLIMH JeHCTBUSIMM:

0a30BbIe JIOTHYeCKHe JeliCTBUSA.

— CaMOCTOSTEIHLHO (POPMYITHPOBATH M AKTYAITH3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WUITH
OCHOBAHUS JJIsl CPABHEHUS, KIIACCU(UKALIUU U
0000IICHHS;

— ONPENENATh UENH IeATeIbHOCTH, 33]1aBaTh MapaMeTpbl
Y KPUTEPUU UX JIOCTUKEHUS;

— BBISIBIISITh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpuBaEeMbIX SIBJICHUSX;

— BHOCUTbH KOPPEKTHUBHI B ACSITEIBHOCTh, OLIEHUBATH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OLICHHUBATh PUCKHU
IIOCIICACTBUI ICITECIbHOCTH,

— pa3BHUBaTh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUN
KU3HEHHBIX TIPOOIIeM

0a30BbIe HCCJIEN0BATEIbCKHE IeHCTBHS:

— BJIQJICTh HABBIKAMH Y4€OHO-HCCIIEI0OBATENbCKON U

— BIIQJETh CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIiye MOHATHS (XUMUYECKUI
9JIEMEHT, aTOM, DJICKTPOHHAast 000JI04Ka aToMa, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTEIICHb
OKHCJICHH, XUMHUECKasl CBSA3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BEeM, YIIIEPOAHBIHN CKeJeT, (yHKIMOHATbHAS
rpymmna, paaukai, U30Mepusi, U30Mepbl, FOMOJIOTHYECKUI
P, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOI- U
a30TcoJIeprKalllue COeIMHEHMsI, OMOJIOTNYECKU AaKTUBHbIE
BEIIeCTBA (YIIIEBOMIBI, JKUPBI, OSITKN), MOHOMED, TTOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS,
KpUCTAJIJINYECKAsl pelIeTKa, TUIIbl XMMHUUECKUX pEeaKLui
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, IK30-1
SHIO0TEPMUUYECKHE, PEAKIIMF HOHHOTO 0OMEHa), pacTBOp,
AIIEKTPOJINTHI, HEAIEKTPOIIUTBI, DJIEKTPOIUTHYECKAS
JCCOLMaNus, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMUYECKOH peakIuy, XUMHYEeCKOEe PaBHOBECHE), TEOPUH U
3aKOHBI (T€OpUsl XMMUUYECKOTO CTPOCHUSI OPraHU4YECKUX
BeniecTB A.M. bytiepoBa, TEOpHS 2IEKTPOIUTHUECKON
qucconymanuu, nepuoanyeckni 3akon .M. Menneneesa,
3aKOH COXPaHEHUS MaCChl), 3AKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUHU, (PAKTOJIOTMUECKHE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUHU 1 O€3011acHOM
MCIOJIb30BaHNHU BaKHEUIINX HEOPraHUYECKUX U
OpPraHNYECKUX BEILIECTB B OBITY M MPAKTHUECKON
JIeATEIIbHOCTH YEJIOBEKA,

— YMETh BBIABJISITh XapAKTEPHbIE IPU3HAKU U B3aUMOCBSI3b

! TucuummiaapHsie (peIMeTHBIC) Pe3y IbTaThl YKA3bIBAIOTCSA B COOTBETCTBHH C HX MOTHBIM nepedreM Bo PI'OC COO ot 12.08.2022 Ne 732 st 6a30BOro, yriayOIeHHOr0 ypOBHS




MPOEKTHOM JEATEIbHOCTH, HAaBBIKAMH Pa3pEIICHUS
pooem;

— BBISIBIISITh IPUYUHHO-CIICICTBEHHBIC CBSI3U U
AKTYaJIMU3UPOBaTh 3a/la4y, BBIABUI'aTb T'MIIOTE3Y €C
pEILIeHNUs, HAaXOIUTh apIyMEHThI JUIS J0Ka3aTeIbCTBA
CBOUX YTBEPXKACHHUH, 3a7aBaTh IapaMETPbl U KPUTEPUU
pelIeHus;

— AHAJIM3UPOBATH MOJYYCHHBIC B XOAC pCIICHUA 3a1a4
PE3yJIbTaThl, KPUTHYECKH OLICHUBATH UX
JOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

— YMCTb IIEPCHOCUTH 3HAHUSA B ITO3HABATCIIBHYIO U
MPaKTHYECKYIO 001aCTH KU3HEACITEIIbHOCTH;

— YMCTb UHTCIPUPOBATH 3HAHUA U3 Pa3HbIX
MpEAMETHBIX 00JacTeif;

— BbIJIBUT'aTb HOBBIC UACHU, IIPCAJIaraTb OpUruHaJIbHbIC
MOJIXO/IBI M PEIIICHHS,

— CITOCOOHOCTDH MX MUCIOJIb30BAHUS B MIO3HABATEIBHON U
COITMAJIHOW TTPAKTUKE

W3YYEHHBIX [TOHATHH, IPUMEHATH COOTBETCTBYIOIINE
IIOHATUS IIPU ONIMCAHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX
IIPEBPALICHU; BBISBIATH B3AUMOCBS3b XUMUYECKUX 3HAHUN
C TIOHATHSAMH U IPEJCTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

— YMETb UCIOJIb30BaTh HAMMEHOBAHUS XUMHUECKUX
COEMHEHUIN MEKYHAPOJIHOTO COK3a TEOPETUUECKOU U
IIPUKIIAHOM XMMHUH U TPUBUAJIBHBIE Ha3BaHWsI BAXKHEHIINX
BEIIECTB (ITHJICH, alleTHJICH, TIUICPHH, (EHOT,
dbopmanbaeru, yKkCycHas KUCIoTa, IIIUIMH, yrapHbIi a3,
YTJIEKUCIIBIN T'a3, aMMUAaK, raiieHasl U3BeCTh, HeraleHas
U3BECTh, MUTHEBASI COJIA U JJPYTUX), COCTABIATH (DOPMYJIbI
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB, yPABHEHUS
XUMUYECKHUX peaKkil, 00bSICHATh UX CMbICI; TIOATBEPKIATh
XapaKTEPHbIE XUMUYECKHAE CBOKCTBA BEIIECTB
COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMHU U 3aIIUCAMU
YPAaBHEHUN XUMUYECKUX PEAKIUI;

— YMETb yCTaHABIMBAaTh PUHAJUIEKHOCTb N3YYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K
OIIPEIETICHHBIM KJIaccaM U IpyIaM COCIUHEHUH,
XapaKTEepU30BaTh UX COCTAB M BaXKHEHIIINE CBOMCTBA;
OTIpeNieNATh BUABI XUMHUECKUX CBs3el (KOBaJeHTHas,
MOHHAsl, METAJTINYECKasi, BOAOPOIHAS ), TUIIBI
KPUCTANIMYECKUX PEIIETOK BEIIECTB; KIacCUPHUIIMPOBATh
XUMHYECKHUE PEaKIIVH;

— cpopMUpOBaTh MPEICTABICHUS: O XUMHUYECKOI
COCTAaBJISIIOIIEN €CTECTBEHHOHAY4YHON KapTUHBI MUPa, POJIA
XMMUU B TIO3HAHUHM SIBJICHUN TPUPO/IBI, B (GOPMUPOBAHUU
MBIIUIEHUS] U KYJIbTYpPbI JINYHOCTH, €€ (PYHKLIHOHATIBbHOM
IpPaMOTHOCTH, HEOOXOAUMOM ISl PELICHUs TPAKTUYECKUX
3a]1a4 ¥ HKOJIOTMYeCKd 00OCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPELE;




— YMeTb IPOBOAUTDH PACUETHI [0 XUMUYECKUM (opMysIaM U
YpaBHEHUSAM XUMUUYECKHUX PEAKLUN C UCIIOIb30BaHUEM
bu3NYECKUX BEIIMYMH, XapaKTePU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacChl, 00beMa (HOpMaIbHbBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA; UCIIOIb30BATh
CHUCTEMHbIC XUMUYECKUE 3HAHUS IJIs1 IPUHATHUS PELICHUI B
KOHKPETHBIX )KU3HEHHBIX CUTYyalUAX, CBA3AHHBIX C
BEIIIECTBAMH M MX TPUMEHEHHUEM

OK 02. Hcmonp30BaTh
COBPEMEHHBIE CPEJICTBA
IOMCKa, aHaJIN3a U
WHTEpIpeTa HHHOPMAIIUN
1 “H()OpPMAITMOHHBIC
TEXHOJIOTHH JIJIS BBIIOIHEHUS
3a/1a4 mpodeccruoHaIbHOM
JESITEIILHOCTH

B 06J1acTH IEHHOCTH HAYYHOTO MO3HAHMS:

— c¢(OpMHUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKH U 0OLLECTBEHHOW ITPAKTUKH, OCHOBAaHHOI'O Ha
JIMAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOCTO MECTA B IMMOJIUKYJIBTYPHOM MHPE;

— COBEPIICHCTBOBAHHUE SI3bIKOBOI U YATATEIHCKOU
KYJbTYPbI KaK CPEACTBA B3AUMOJACHCTBUS MEKIY
JIOJIbMU ¥ TIO3HAHUS MUPA;

— OCO3HaHHWE IIEHHOCTH HAayYHOH JIeATEIIHOCTH,
TOTOBHOCTbH OCYIIECTBISITH IPOEKTHYIO U

HCCICA0BATCIIbCKYIO ACATCIbHOCTE MHAUBUAYAJILHO U B

rpynmne,

OgiaieHne YHMBeEPCAJIbLHBIMU Y4eOHbIMH
NMO3HABATEJIbHBIMHU AeHCTBUAMM:

pabora ¢ nndopmanmeii:

— BJIQ/IETh HaBBIKAMU MOJIy4eHUs] UH(YOpMAIUH U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILECTBIIATh TIOUCK, aHAJIN3, CHCTEMATU3ALUIO U
MHTEpPIpEeTANIO UHPOPMALIMK Pa3IMYHbIX BUIOB U
¢bopmM npencTaBieHus;

— CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (hopMaTax ¢ yueToM
Ha3zHauyeHUs MHQOPMAINHK U 1IeJIEBON ayAUTOPHUH,
BbIOMpAas ONTUMAIbHYIO (hOPMY MPECTABICHUS U
BHU3YyalIN3aluy;

— YMeTh IUTAHUPOBATh U BBIMOIHITH XUMUUYECKHI
AKCIIEPUMEHT (IPEBpAIlEHUs OPraHUYECKUX BEIIECTB IIPU
HArpeBaHuu, MOJyYeHHE STUJICHA U H3yUYEHUE er0 CBOWCTB,
KaueCTBEHHbIE PEAKIIMK Ha aJIbJIETH/Ibl, Kpaxmall, YKCYCHYIO
KHCIIOTY; IeHaTypalus OeJIKOB U HAarpEeBaHUU, [IBETHHIE
peakuu OEITKOB; MPOBOAUTH PEAKIIMK HOHHOTO 0OMeHa,
OTIPEIEeNATh CPEly BOJHBIX PAaCTBOPOB, KAUECTBEHHbIE
peaknuu Ha cynbgaT-, KapOOHAT— U XJIOPHUI-aHUOHBI, Ha
KAaTHOH aMMOHUS; PeIaTh SKCIIEPUMEHTAJIBHBIE 3a1a4H 110
temaM "Metamnsl" 1 "HemeTansl'") B COOTBETCTBUH C
IpaBUJIAMU TEXHUKHU 0€3011aCHOCTH MPH 0OpaIlieHUH ¢
BelIeCTBaMU U J1a00paTOPHBIM 000PYI0BaHHUEM;
IIPEJICTABIISTh PE3YJIBTAThl XUMUYECKOTO SKCIIEPUMEHTA B
(dbopme 3anrcu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIIMMA U
(bopMyIHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

— YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(POPMAIIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MaccOBOM
nH(popmanuu, cetb UHTEpHET U Apyrue);

— BJIaJIETh OCHOBHBIMH METOJIaMU HAyYHOI'O ITO3HAHUS
BEIIIECTB Y XUMUYECKUX SIBJICHUH (HAOIIOICHHE, U3MEPECHHE,
HKCIEPUMEHT, MOJECTUPOBAHNE);

— YMETh IPOBOAMUTDH PACUEThl [0 XUMUYECKUM (opMysIaM U
YPaBHEHHSAM XUMHUYECKHUX PEAKIMH C UCIIOJIb30BAHUEM
(bu3NYECKUX BEIIMYMH, XapaKTEPU3YIOIINUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJlbHbIE




— OIIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMaINH, €€ COOTBETCTBUE MTPABOBBIM U MOPAJIHLHO-
TUYECKUM HOpMaM;

— MCIIONIb30BaTh CPEJCTBa HHPOPMALIMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH B PEILICHUN
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 ¢ COOI0ICHHEM TPeOOBaHHU 3PTOHOMUKH,
TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIIOHHOH
0e30IMacHOCTH;

— BJIAJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
uHpopManuu, HHHOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH,

}’CJ'IOBI/ISI) ra30B, KOJIMYECTBA BCIICCTBA, UCIIOJIb30BATH
CUCTCMHBIC XUMHWYCCKUC 3HAHWA IJI NPUHATHUA pemeHHﬁ B
KOHKPETHBIX JKN3HCHHBIX CUTyalllsaX, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM

OK 04. D dexTrBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTUBE H
KOMaH/1e

— TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOATEILHOCTH U
CaMOOINPEEIICHHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HMCCIIEA0BATEIbCKOM,
IIPOEKTHOMN ¥ COLIMAIILHOM JACATEIbHOCTH;

OBiaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU
ACHCTBUAMMU:

COBMECTHAasI 1eATeIbHOCTD!

— IIOHUMAThb U UCIOJIB30BATh IIPEUMYIIECTBA
KOMaHJHOW U UHJIMBUyaIbHOU pabOThI;

— IPUHUMATh LEIU COBMECTHOU JAEATEIbHOCTH,
OpraHU30BbIBATH U KOOPAMHHUPOBATH JEHCTBHS I10 €€
JOCTUKEHMIO: COCTABIIATH IUIAH IEHCTBUH,
pacIpenenaTs pojik ¢ y4eTOM MHEHHM Y4aCTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHOM palboThI,

— KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUAX
peansbHOro, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

— OCYLIECTBJIATH ITO3UTUBHOE CTPATETHYECKOE
ITOBEJICHUE B PA3JIMYHBIX CUTYALMX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITMATHBHBIM

— YMETh TUTAHUPOBATH U BHITIOJIHITH XUMHUECKUI
AKCIIEPUMEHT (TIPeBpallleHUs OPTraHMYECKUX BEIIECTB MPH
HarpeBaHUM, MOJYYCHHUE STUJICHA U U3YUYCHHE €TO CBOWCTB,
KaueCTBEHHbBIC PEAKIIMK HA aJibJIETU/Ibl, Kpaxmall, YyKCYCHYIO
KHCJIOTY; IEHAaTypaIys OCJIKOB MPU HarpeBaHWH, I[BETHbHIE
peaxiuu 6eTKOB; TPOBOAUTH PEAKIIMH HOHHOTO OOMEHa,
OTIPENIETISATh CPEeAY BOJAHBIX PACTBOPOB, KAYECTBEHHBIE
peakiuu Ha cynbdat-, kapOoHAT— U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHHUS;, peliaTh IKCIIEPUMEHTAIbHBIC 3a/1a4H 110
temaMm "Metamibel" u "HeMeramibsl") B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU O€30MTaCHOCTH MPU 0OpaIeHUu! ¢
BelleCTBaMH U J1a00OpaTOPHBIM 000PYIOBAHHUEM;
MPEACTABIISITH PE3YJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIINX PEAKIUI 1
(hopMyTUPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB




OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU
AefCTBUAMU:
NPUHATHE ce0s1 U APYTUX JIIOAei:

— IPUHUMATh MOTUBBI U apI'YMEHTHI APYTUX JIOAEH IIPU

aHaJIn3e Pe3yJbTaTOB JICATCIBHOCTH;

— MPU3HABATH CBOE MPABO U MPABO JPYTUX JIOJCH Ha
OIINOKHU;

— pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C MTO3HUIIUN
JPYroro 4ejioBeKa,

OK 07. CopericTBOBaTh
COXPaHEHUIO OKPYKaroIIei
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MCHCHHUU KJINMAaTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BOJICTBA, 3P (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

B o6s1acTH 3K0/10rMYECKOr0 BOCIMTAHHUSA:

— c(hopMUPOBAHHOCTH FKOJIOTUYECKOH KYIbTYPHI,
ITIOHUMAaHHUE BIIMSHHS COLNAIBbHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHON
Cpelibl, 0OCO3HaHUE IT100aIbHOrO XapaKkTepa
9KOJIOTUYECKUX MPOo0IieMm;

— IUTAHUPOBAHKE U OCYILECTBIICHUE JCHCTBUN B
OKpPY’KaloLLEeH Cpesic Ha OCHOBE 3HAHUA LENIEH
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCSIINX BpeL
OKpY>Kalollen cpee;

— YMEHHE IPOTHO3UPOBATh HEOIAronpHsITHbIE
9KOJIOTUYECKHE MTOCIEACTBUS IPEAPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

— pacIIMpEHNe ONbITA AEATEIBHOCTH 3KOJIOTMYECKON
HaIlpaBJIEHHOCTH;

— OBJIJICHHE HAaBbIKaMU Y4eOHO-UCCIIE0BATEIbCKOM,
IIPOEKTHOM ¥ COLIMAIIBHOM JESITEIBHOCTH;

— copMUPOBATH MIPEIICTABICHHS: O XUMHUYCCKOU
COCTAaBJISIFOLLEH €CTECTBEHHOHAY4YHOM KapTUHBI MUPa, POJIU
XVUMHH B IO3HAHUU SBJICHHUIA TPUPOJBI, B GOPMUPOBAHUHT
MBIIUICHUS U KYJIbTYpPbI JINYHOCTH, €€ (PYHKIIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOIUMOM JJIsI pEIIeHUsI TPAKTUYECKUX
3aJ1a4 U HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOILICHUS K
CBOEMY 3JJ0POBBIO M IPUPOIHON CPEE;

— yMeTb COOTI0AATh MpaBUiia YKOJIOTHUECKU
11e1€c000pa3HOTro MOBEACHUS B OBITY U TPYJOBOH
JIEATENIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 30POBbS U
OKPYKaIoIIe MPUPOIHON CPE/Ibl; YUUTHIBATh OMTACHOCTh
BO3JEHCTBUS Ha )KUBBIE OPraHU3MBbI ONPEIEIICHHBIX
BEILIECTB, TOHMMAs CMBICJ TOKA3aTeNs MPeIeTbHON
JIOITYCTUMOW KOHUEHTPALNU




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJIbHOM

JANCHUITJINHBI

2.1. O0beM JUCUUILJIMHBI U BUJBI Y4e0HO# padoThl

Bua yueO6Hoii padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBbI JUCHUIIIMHBI 88
B T.4.

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

TEOPETUUYECKOE 00yUCHHE 42
PAKTUYECKUE 3aHITHUS 28
2. lIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJIeP:KAHNE 5
(copep:kaHue NPUKJIATHOTO MOTYJIsI)

B T.4.

TEOPETUUECKOE O0yUEHUE 2
MIPAKTUYECKUE 3aHITUS 4
WHIMBUyJIbHBIA IPOEKT (J1a/HET) HET
IIpomexyrounast arrecrauus (AudgepeHIupOBaAHHbIN 2

3a4eT)




2.2. TemaTu4eCcKHUil IJIAH U COAePKAHUeE TN CIUTINHBI

HaumenoBanue Copaepxxanue yuyeOHOro MmaTreprasia (0CHOBHOe U NPodecCHOHAIBHO-0PHEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3/iesioB U TeEM Ja00paTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHMH) 4acoB KOMIIeTeHIMHU
1 2 3 4
OcHOBHOE cojiep:KaHHe 80
Pa3jen 1. OcHOBBI CTPOEHMS BellleCTBA 10
Tema 1.1. OcCHOBHOE coJiep:KaHue 6 OK 01
CTpoeHue aToMOB Teopernyeckoe o0yueHue 4
XHUMHYCCKHUX CoBpemeHHas MO/Ieb CTPOeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUN. XUMUYECKHUH 3J1EMEHT.
3JICMCHTOB U DnekTpoHHas KoHHrypaius aroma. Kimaccudukaruss XUMHYECKUX 3JIEMEHTOB (S-, P-, d-371eMeHTBI).
npupozaa BanenTHsle 351eKTpoHbl. BasleHTHOCTH. DIEKTpOHHAs IPUPOJIa XUMUYECKOU CBSI3U. 4
XUMHUYECKOM CBA3M DIEeKTPOOTPULIATEILHOCTD. BHIbI XuMU4ecKo CBsA3M (KOBaJCHTHAsI, MOHHAS, METaLTNYecKas,
BOJIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHUS
IIpakTuyeckue 3aHATHSA 2
Pewrenue 3a1annii Ha UCTIOIB30BAHNE XMMUYECKOW CUMBOJIMKHM U Ha3BaHUW COEAMHEHUH 110
HOMEHKJIAType MEKIyHapPOJHOTO CO03a TEOPETUUECKON U MPUKIIAHON XUMHUH U TPUBUAJIBHBIX
HA3BaHWM JUIS COCTABIICHUS XUMHUECKUX (POPMYJI IBYXaTOMHBIX COSAUHEHUM (OKCHAOB, CYIb(PHUI0B,
TUAPUAOB U T.I1.) U IPYTHMX HEOPIraHUYECKUX COEAMHEHUN OTJENbHbBIX KJIACCOB. 2
[IpakTrueckue 3a1aHusl HA YCTaHOBIIEHUE CBSI3U MEXAY CTPOEHUEM aTOMOB XMMHUYECKUX JIEMEHTOB U
IIEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUU B COOTBETCTBHH C
nosiokeHueM Ilepnoanuueckon CUCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue 4 OK 01
[Tepuognueckuii Teopernueckoe o0yueHune 2 OK 02
3aKOH U Tabauna [Tepuoanueckas cucrema xumuueckux 31ueMeHToB .M. Menneneesa. ®u3znueckuii CMbICI 2
J.W. Menneneesa [Mepuoamueckoro 3akona J[.J1. MeHzeneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUHU C MOJIOKEHUEM
XUMHYECKOTrO0 A1emMeHTa B [lepuonnueckoi cucreMe. MUpoBO33peHUECKOE M HAYUYHOE 3HAYEHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX JJIEMEHTOB.
IIpakTnyeckune 3aHATHSA 2
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMHYECKUX
3eMeHTOB «MeTalmn4ecKke / HeMeTALTUIECKIEe CBOMCTBA, dJIEKTPOOTPUIIATEIbHOCTh XUMUYECKUX 2
3JIEMEHTOB B COOTBETCTBUH C MX JEKTPOHHBIM CTPOCHHUEM H MOJIOKEHHEM B IIEPUOANIECKON CUCTEME
xuMmu4deckux sneMeHToB J[.M. Menneneesa»
Pa3nes 2. Xumnueckue peakiuum 10




HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bém | dopmupyembie
pa3iesioB M TeM JIadopaToOpHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acos KOMIIeTeHIIUH

Tema 2.1. Tunsr OCHOBHOE coJIep:KaHue 6 OK 01
XUMHYECKUX TeopeTnueckoe odyueHue 4
peakui Krnaccudukanus u TUIIBI XUMUYECKUX PEaKuil ¢ yuacTueM HeopraHudeckux BeriecTB. CocTaBieHue

ypaBHEHUH PEaKIMii COeTUHEHUS, Pa3lIOKEHHUS, 3aMeIICHUs, 0OMEHA, B T.4U. peaKIUii TOPCHHS, 2

OKHCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHEHHUs OKUCIIEHUSI-BOCCTAHOBIICHUs. CTeneHpb oKucaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.

CocraBiieHHE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METO/I0M 3JIEKTPOHHOTO 2

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX MIpoLleccax U

KHU3HEESITEIIbHOCTH OPraHU3MOB

IIpakTHYecKkne 3aHATHS 2

KonunuecTBeHHble OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI 110

YpaBHEHUSIM XUMUYECKUX peakuuidi. MoJib Kak eIuHuIa KOJM4ecTBa BenecTBa. MoJsipHas Macca.

3aKOHbBI COXPAHEHHUSI MAcChl U SHEPTUU. 3aKOH ABOraJipo. MosipHblil 00beM razoB. OTHOCUTENbHAS 2

IUIOTHOCTD ra30B. PacueTsl o ypaBHEHUAM XMMHYECKUX PEAKIHU ¢ UCTIOIh30BAaHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS1) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coJiep:KaHue 4 OK 01
Onekrponuruieckas | Teopernyeckoe 00y4deHue 2 OK 04
JUcCconHanus u Teopus 27AEKTPONUTUUECKON qUCCOHAIMU. MIOHBI. DJIEKTPOIUTHI, HEAJIEKTPOIHUTHI. Peakiiuu noHHOTO
MOHHBI OOMeH obmena. CocraBiieHUe peakiuii HOHHOTO 0OMEeHa IyTeM COCTaBJIEHUS MX MOJIHBIX U COKPAIIEHHBIX 2

MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMy. 3aJJaHUsl HAa COCTaBJIIEHNE HOHHBIX peaKuil

IIpakTnyeckue 3aHATHSA 2

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCcs BEIIECTB) U MPU3HAKOB

XUMHUECKUX peakuuid. [IpoBeneHue peakiiuit HOHHOTO OOMEHa, ONPE/IENIEHNE CPEIbl BOJAHBIX 2

pacTBOpOB. 3a/laHNs HAa COCTABJICHNE HOHHBIX pEaKIUi

Pasjen 3. CTpoeHue u CBOICTBA HEOPraHUYECKHUX BelIeCTB 20

Tema 3.1. OcHoBHOE coep/KaHHe 6 OK 01
Knaccudukanus, Teopernueckoe o6yuenue 2 OK 02
HOMCHKIIaTypa 1 [Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHuueckux BemecTB. IIpocTbie U croxHbIe
CTpOCHUE BelecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCU/IbI, TUAPOKCH/IbI, KUCIOTHI, COJIN).
HCOPraHH9CCKHX B3aumocBsI3p HEOpraHUYECKUX BEIeCTB. ArperaTHble COCTOSIHUS BenlecTBa. Kpucrannnueckue u 9
BEIICCTB amop@dHsbIe BeniecTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsIpHasi, HOHHa,

MeTaJlIn4eckasi). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOMN pEeIIeTKH.
3aBUCUMOCTb XMMHUYECKOM aKTUBHOCTH BEIIECTB OT BHJ1a XMMHUUYECKOM CBSI3U M TUIIA KPUCTAIUIMYECKOMN




HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bém | dopmupyembie
pa3iesioB U TeM JIa0opaTopHbIe M NPAKTHYECKHE 3aHATHS, TPUKJIAJTHOW MOAYJIb (MPH HAJHMYNH) 4acoB KOMIIeTeHIUH

peweTky. [IpruunHbl MHOro0Opasus BEIIECTB

IIpakTHyeckue 3aHITHSA 4

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BaHUE BEIIECTBA UCXOAS U3 UX XUMHUYECKON (hOPMYIIbI

WIH COCTaBJIEHUE XUMHUYECKON (POPMYIIbl MCXO/S U3 Ha3BaHHUs BEILECTBA 10 MEXYHAPOJHON

(MIOITAK) mwin TpuBHaibHOM HOMEHKJIaType. ICTOYHNKN XUMHYecKor HHPOpMauu (CpeacTB 2

MaccoBoil nHpopmanuu, cetb MIHTEepHET U apyrue). [lonck nHGpoOpMaLuy Mo Ha3BaHUAM,

UACHTU(DUKATOPAM, CTPYKTYPHBIM opMysIam

Pemenue npakTruueckux 3aaHuil Mo Ki1accupUKali, HOMEHKIAType U XUMUYECKUM (opMyaM

HEOpPraHMYECKUX BEIIECTB PA3IMUHBIX KJIaccoB (YrapHbIil ra3, yrieKuciblil ra3, aMMHuaK, raiieHas 9

U3BECTh, HEralleHas U3BeCTb, MUThEBAs COJla U APYTUX): Ha3bIBATh U COCTABIIATH (POPMYIIbI

XMMHUYECKUX BEIIECTB, ONPEAEIATh NPUHAJJIEKHOCTD K KJIACCY.
Tema 3.2. dusuko- OCHOBHOE coJIepKaHue 10 OK 01
XUMHUYECKHE CBOMCTBA TeopeTrnueckoe ooyuenue 3) OK 02
HCOPraHU4ICCKUX Mertaibl. O0uue pu3nyeckue 1 XuMU4ecKre cBoicTBa MeTauioB. CriocoOb! Mony4eHus. 3HaueHUe
BCIICCTB METaJUIOB MU HEMETAJJIOB B IIPUPOJIE U KU3HEEATEIbHOCTH YelloBeKa u opranusmMos. Kopposus 2

METAJIJIOB: BUJIbI KOPPO3HMH, CIIOCOOBI 3aLIUTHI METAJJIOB OT KOPPO3UHU

Hemerannbl. O0Ouue ¢pusndyeckue 1 XUMHUECKUE CBOIICTBa HeMeTallIoB. TUNnYHbIe CBOICTBA

HemetaiioB [V-VII rpynn. Knaccugukanys u HoMeHKIIaTypa coeAMHEHU HeMeTalioB. KpyroBopoTst 2

OMOTEHHBIX IEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB (OKCHJIOB, THIPOKCHI0B, KHCIIOT,

coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH, 2

BBICIINX OKCHJIOB U THAPOKCH]IOB

IIpakTHyeckue 3aHATHSA 4

CocraBieHne ypaBHEHUH XUMHUECKUX PEAKLUI C yYaCTHEM MPOCTHIX M CI0XKHBIX HEOPraHMYECKUX

BELIECTB: METAJUIOB U HEMETAJUIOB; OKCUI0B METAJIJIOB, HEMETAJIJIOB U aM(POTEPHBIX 3JIEMEHTOB; 5

HEOPraHMYEeCKUX KUCIOT, OCHOBAaHUM U aM(OTEPHBIX THAPOKCUIOB; HEOPTaHMUECKUX COJIeH,

XapaKTEPU3YIONIUX UX CBOMCTBA.

Perienue npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha CBOMCTBA, COCTAB, MOJyYECHHE U

0e30MacHOe UCII0Ib30BAHUE BaKHEHIIIMX HEOPTAaHWYECKUX BEIIECTB B ObITY U MPAKTUYECKOM 2

JIESITEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coJiep:KaHue 4 OK 01
Wnentuduxarus IIpakTHyeckue 3aHATHS 4 OK 02
HEOPraHMYECKUX Perienue skcriepuMeHTaIbHBIX 334 IO XMMUYECKUM CBOWCTBAM METAJIJIOB M HEMETAJUIOB, 110 2 OK 04




Haumenosanue
pa3aesioB U TeM

Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE),
J1a0opaTOpHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYHH)

O0BéM
4acoB

dopmupyemblie
KOMIIETeHIIH U

BE€IICCTB

pacCrio3HaBaHUIO U IIOJTYUCHUIO COC,Z[I/IHGHI/Iﬁ METAJIOB U HEMCTAJIJIOB.

WNnentudukaius HEOPraHMIECKUX BEIIECTB C UCIOJIb30BAHUEM UX (PHU3UKO-XUMUYECKUX CBOKMCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHBIE peakinu Ha cyabhaT-, KapOoOHAT- U XJIOPU-
AQHUOHBI, HA KATHOH aMMOHUS

Pa3znen 4. CTpoeHne M CBOMCTBA OPraunveCKux BCIECTB

26

Tema 4.1.
Knaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcCHOBHOE cO/Iep:KaHue

(o]

TeopeaneCKoe oﬁyqe}me

IlosiBieHHE M pa3BUTHE OPTAaHMYECKOW XMMHHU Kak HayKu. [Ipeamer oprannueckoit xumun. Mecro u
3HAYEHUE OPraHUYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XHMMHMYECKOE CTPOCHUE KaK IOPALOK COCIMHEHHS ATOMOB B MOJIEKYJIE COIVIACHO UX BAaJICHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUHU XUMHUYECKOI0 CTPOEHUS OpraHnyecKux coennHeHnii A.M. bytieposa.
VYriepoaHblid CKeJIeT OPraHuYeCKONM MOJIEKYJIbI. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUUYECKOTO
CTpOEHMS MOJIEKYJI. MI30Mepus U U30MepHI.

[Tonsatue o pyHkunoHanpHOM rpymme. Panukan. [IpuHIume! KitaccupuKanuu OpraHuIecKux
coequHEeHU. MexnyHapoaHas HOMEHKIATypa U IPUHLIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX
coequHeHuil. [lonsTre 06 a30TcoIepKaIMX COETUMHEHUSIX, OMOJOTMYECKH AKTUBHBIX BEILIECTBAX
(yrineBojax, xupax, Oeykax U Ap.), BBICOKOMOJIEKYJIIPHBIX COEJMHEHUAX (MOHOMED, OJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHYecKHe 3aHATHSA

HomeHnknatypa opraHMuecKuX COeTUHEHNH OTAEIbHbBIX KJIAcCOB (HACHIIIEHHbIE, HEHACHIIIEHHBIE U
apoMaTHYeCKUE YIIeBOJIOPOAbI, CIIUPTHI, (EHOJIBI, AJIbJIETH b, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ap.)
CocraBieHne MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BELIECTB OTAEIbHBIX
KJIACCOB, UCIOJIb3YSl UX Ha3BaHMs 10 CUCTEMAaTUYECKON U TPUBHAJILHOM HOMEHKIAType (3TUJIEH,
alleTUWIEH, IIIMLEPUH, (peHou, GopMalbAerul, YKCyCHast KUCIIOTa, IIMLKH). PacueTsl mpocreiiieit

(G opMyIIbl OpraHMYECKOM MOJIEKYJIbl, HCXOJISl U3 3JIEMEHTHOI'0 cocTaBa (B %)

OK 01

Tema 4.2. CBoiicTBa
OpTraHUYECKHUX
COEIMHEHUN

OcHoBHOE coepKaHue

14

Teoperuyeckoe o0yueHue

DU3NKO-XUMUYECKHE CBOMCTBA OPTraHUYECKUX COEMHEHHH OTJENBHBIX KJIACCOB (OCOOEHHOCTH
KJ1acCU(UKaLMM ¥ HOMEHKJIATypbl BHYTPH KJlacca; FTOMOJIOTHYECKUN psig U oOuias popmyia;
n3oMepusi; GU3NUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTY4EHNUs):

— OPCACIIbHBIC YIJICBOAOPOAbL (aHKaHBI u I_[I/IK.]'IO&]'IKaHBI). rOpeHI/IC METaHa KaK OJJMH U3 OCHOBHBIX
HCTOYHHUKOB TCIIJIa B TPOMBIIIJICHHOCTH U 6I)ITy. CpolicTBa MMPHUPOAHBIX YTJIIEBOJOPOAOB, HAXOXICHUC B
prupoac U NPpUMCHCHUC aJIKAHOB,

OK 01
OK 02
OK 04




Haumenosanue
pa3aesioB U TeM

Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE),
J1a0opaTOpHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYHH)

O0BéM
4acoB

dopmupyemblie
KOMIIETeHIIH U

— HerpezebHbIe (AIKEHbI, AIKMHBI U aJIKaIMEeHbl) U apOMaTUYECKUE yriieBoJopobl. ['opeHue
aleTUJICHA KaK KICTOYHUK BBICOKOTEMIIEPATYPHOTO TJIaMEHU JJII CBAPKHU M PE3KU METAJUIOB

— KUCJIOPOJICOeprKaIIle COeIMHEHUs (CIIUPTHI U PEHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, alIbJETUIbI
Y KE€TOHBI, JKUPBI, yriIeBobl). [I[pakTudeckoe MpUMEHEHHE STUIICHIJIMKOJIS, TIHIepUHa, heHoa.
[Ipumenenue hopmanpaerua, aeTaibIeruia, yKCycCHoM KUCI0Thl. Mblla Kak COJM BBICIIMX
KapOOHOBBIX KMCJIOT. MoOroIIMe CBOKWCTBA MbLjla

— a30TcojepKallue COSIUHEHMS (AMUHBI 1 aMUHOKHCIIOTHI, O€KN). BricokoMoneKynsipHbIe
COEIMHEHUS (CUHTETUYECKHEe U OMOJI0rMYeCKH-aKTUBHbIE). MOHOMEp, oJIMMep, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anys STHIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUSL.

I'eHeTHUeCKas CBSI3b MEXKAY KJIACCAMH OPraHUYECKHUX COeIMHEHUH

Knaccugukanys u 0cobeHHOCTH OpraHM4ecKuX peakuuil. Peakuinonnbie neHTphl. Pagukaisl.
IlepBOHaYaJIbHBIE OHATHUS O TUIIAX U MEXAHU3MaX OPraHUYECKUX PEaKLUu.

HpaRanecmle 3aHATHUSA

CBolicTBa OPraHUYECKUX COEAMHEHUN OT/IENbHBIX KJIACCOB (TPUBUAIbHASA U MEXKIyHAPOIHAS
HOMEHKJIaTypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOTY4EHUs): IIpeeIbHbIE (aJIKaHbl M LIUKIIOATIKAHbI),
HeTpeeTbHbIE (AIKESHBI, ATKHHBI U AJIKaIUCHBI) 1 apOMATHUECKUE YTIICBOJOPOIbI, CIIUPTHI U (DEHOIHI,
KapOOHOBBIE KUCIIOTHI M 3(UPBIL, aJIbJIETU/Ibl U KETOHbI, aMUHBI 1 aMUHOKUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS. 3a/laHusl HA COCTABJIEHNE YPAaBHEHUN XUMUYECKUX PEaKIUi C
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBiieHre cXeM peakiui (B TOM YKCIIe M0 NPEeAJIOKEHHBIM IIeTI0YKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA OPraHMUECKUX COCMHEHUH OT/IENbHBIX KIacCOB, CIIOCOOBI
UX TIOJIyYE€HHsI U HA3BAHWE OPTaHUYECKUX COCAVMHEHUH M0 TPUBHUAIBHON WM MEKIyHAPOIHOU
CUCTEMATUYECKON HOMEHKIIATYpE.

Pemrenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUI HAa CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTJENbHBIX KJIACCOB

N3ydenue cBOKMCTB ATUIIEHA. MOIETMPOBAHUE MOJIEKYJI M XMMUYECKUX MPEBPAIICHUI Ha IPUMEPE
JTaHa, dTUJICHA, AllETUJIEHA U JIP.

Tema 4.3.
WNnentudukanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MPUMEHEHHE B

OcHoOBHOE coep:xaHue

Teoperuyeckoe o0yueHue

buoopranunueckue coenunenus. [lpumenenue u 6uonoruyeckas poib yrieBoaoB. OKucieHue
YTJI€BO/IOB — HCTOYHUK SHEPTUH JKUBBIX OpraHn3MoB. O01acTi MPUMEHEHHUS] aMUHOKHUCIIOT.
[IpeBparenust 6eJIKOB MHIIH B opranu3Me. buonornueckue Gpynkiun 6enkon. buonornyeckue
¢GbyHKIMM xKpoB. Ponb oprannyeckoil XMMUK B pellieHUH NpoOJeM NUIEBOi 0e30macHOCTH

OK 01
OK 02
OK 04




HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bém | dopmupyembie
pas3/ieJioB M TeM J1a0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MOAYJIb (MPH HAJUYHH) 4acoB KOMIIeTeHIUH
OBITOBOM 1 Posb oprannyeckoil XMMUHU B pelIeHUH Ipo0JieM 3HepreTuyeckoil 6e301acHOCTH, B Pa3BUTHH
IIPOM3BOJICTBEHHOM MEIULMHBI, CO3JJaHUH HOBBIX MaT€PHUaIOB, HOBBIX HCTOYHHUKOB SHEPTHHU (aJIbTEPHATUBHBIC HCTOYHUKU
JeSITebHOCTH sHeprun). OnacHOCTb BO3AECHCTBUS HA )KUBbIE OPIraHU3Mbl OPraHMUYECKHX BEILECTB OTIEIbHBIX 2
4eJloBeKa KJIaCCOB (YII€BOAOPOIBI, CIUPTHI, (PEHOJIBI, XJIOPOPTraHNIECKUE IPOU3BOTHBIE, aTbJICTUIBI U 1IP.),
CMBICJI IOKA3aTeNsl IPEAeNIbHO JOYCTUMON KOHLIEHTPAIH
IIpakTHyeckue 3aHITHSA 2
Wnentudukanyst opraHndecKux COeAMHEHUH OTeNBHBIX KJIACCOB (Ha MpUMEpE allbJCTHI0B, Kpaxmala,
YKCYCHOW KHCIIOTBI, O€JIKOB U T.II.) C UCIIOJIB30BaHUEM MX (PU3UKO-XUMHUYECKUX CBOWCTB U
XapaKTepHBIX KaUeCTBEHHBIX peakiuil. JlenaTypanus Oenka npu HarpeBaHud. L[BeTHbIe peakuun 9
6enkoB. BO3HUKHOBEHNE aHATUTUYECKOTO CUTHAJIA ¢ TOUYKH 3PEHUS] XUMHUECKUX IPOLIECCOB MPU
MPOTEKaHUN Ka4eCTBEHHOHN PEaKIiy, MO3BOJISIOMIEH HICHTU(DUITUPOBATH MPEIOKEHHBIE
OpraHNUYeCcKUe BEeleCTBA
Pazgen S. Kunernyeckue u TepMoIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX peaknuii 10
Tema 5.1. OcCHOBHOE cO/Iep:KaHue 4 OK 01
Kunernyeckue Teopernyeckoe o6yuenue 2 OK 02
3aKOHOMCPHOCTH Xumnueckue peakuuu. Knaccnpukanus XUMHYECKHX peakIuii: o (pa3oBOMy cOCTaBy (TOMOT€HHBIEC
IIPOTCKaHMA _ |rereporennsie), mo ncnonp30BaHMIo KaTaNMM3aTOPa (KATAINTHICCKHE H HEKATAIUTHICCKHE). 9
XUMHUHYECKHUX PCAKINH | CKOpOCTh pEeakliu, €€ 3aBUCHUMOCTb OT Pa3IUYHbIX (DAaKTOPOB: MPHUPOJABI PEarupyrolliuX BEIIECTB,
KOHIIEHTPALUU
IIpakTnyeckue 3aHATHSA 2 OK 01
Penienne MpakTHKO-OPUEHTUPOBAHHBIX 3aJaHMil HA aHaiu3 (aKTOPOB, BIHSIOIIMX HA HM3MEHECHHE OK 02
CKOpPOCTH XMMHUYECKOH peakiuy, B T.4. ¢ MO3ULUI 3KOJIOIMYECKH 11eJIeCO00Pa3HOro MOBEACHUS B OBITY
U TPYZIOBOM JIEATENBHOCTH B LIEISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAOILEH IPUPOTHON Cpeibl. 2
Pernienne npakTUKO-OPMEHTUPOBAHHBIX 3a/laHUil Ha npuMmeHeHue npuHiuna Jle-Illarense s
HaXOXKJCHUS HaNpaBJICHUS CMEIIEHUs PAaBHOBECUS XMMUYECKOM peakuu M aHaiu3 (hakTopos,
BIIMSIFOIIIMX HA CMENICHNE XUMHYECKOTO PABHOBECHSI
Tema 5.2. OCHOBHOE co/Iep:KaHue 6 OK 01
Tepmonunamuueckue |Teopernueckoe oGyueHune 2 OK 02
3aKOHOMEPHOCTH Krnaccudukanys XuMHUECKUX peakluii: 1o TerioBoMy 3¢ (deKTy (3K30TepMUdecKue,
IIPOTEKAHUSA SHJIOTEPMHUYECKHE), IO 00paTUMOCTH (0OpaTUMble U HeoOpaTuMbIe). TernoBbie 3PPEKTh XUMUIECKUX
XAMHYECKUX peakuuii. Tepmoxumuueckue ypaBHeHHus. OOpaTuMOCTh peakiuii. XMMHUECKOEe paBHOBECHE U €TI0 2

peakuumii. PaBHoBecue
XUMUYECKHUX PEaKLnn

CMCIICHHUC T100 I[eﬁCTBHeM PAa3JINIHBIX (baKTOpOB (KOHLICHTpaI_[I/Iﬂ PCarcHTOB WK NPOAYKTOB PCAKIUHU,
JaBJICHHUC, TeMnepaTypa) JJIs1 CO3JJaHMus OITTUMAJIBHBIX YCJ'IOBI/II\/'I MPOTCKAHUSA XUMHUYCCKUX IMPOLECCOB.




HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bém | dopmupyembie
pa3iesioB M TeM JIadopaToOpHbIe U MPAKTHYECKHEe 3aHATHSI, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4aco0B KOMIIETeHIIH U

[TonsTre 06 sHTaIBIIUK U SHTpOonUU. DHeprus [ md0ca. 3akon ['ecca u cienctBus u3 Hero. Poib

CMEILEHUS] PABHOBECHS B TEXHOJIOTMYECKHUX IPOLECCAX.

IIpakTHYeckue 3aHATHS 4 OK 01

[Tpunuun Jle [larense. Biusnue paznuuHbix GakTOpoB HA U3SMEHEHHE PABHOBECHUS XUMHUYECKHUX OK 02

peakuuii. 3aKOH AEUCTBYIOLIMX MAacC U KOHCTaHTa XMMUYECKOI0 paBHOBeCHs. PacueTbl paBHOBECHBIX 2

KOHIIEHTpallMi pearupyroniix BeIIecTB U MPOYKTOB peakiuil. PacueTsl TemioBoro 3dexra peakiuu.

Pemenne npakTuKO-OpMEHTUPOBAHHBIX 3ajaHUI HA IpuMeHeHue npuHiuna Jle-Illarense mis

HAXO0XICHUS HAIIPABJICHUS CMEILICHUS PAaBHOBECHS XUMHUUECKON peaKIK U aHalu3 (PakTopoB, 2

BJIUSIIOLMX HA CMELIEHUE XUMUYECKOT0 PaBHOBECHSI.

Pa3nen 6. PacTBopnl 4

Tema 6.1. OcCHOBHOE cO/Iep:KaHue 2 OK 01
[Monstue o pacrBopax | Teopernueckoe 00ydeHue 2 OK 02

PactBopenue kak pusuko-xumuyeckuii mpomecc. PactBopbl. CiocoObl MPUTOTOBIIEHUSI PACTBOPOB. OK 07

PactBoprumocTs. MaccoBast 10111 pacTBOPEHHOI0 BeniecTBa. CMbICI [TOKA3aTesl MPeAesIbHO

JOMYCTUMOM KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMUYECKOil 0€30MacHOCTH.

[IpaBuia SK0JIOTHYECKH 1eNIeco00pa3HOro OBEACHHUS B OBITY U TPYAOBOW ACATEIBHOCTH B IIEIISX 9

COXpaHEHUs CBOETO 37I0POBBS U OKPY’KAIOILIEH MPUPOIHOM CpeJibl; OIACHOCTh BO3ACHCTBHUS HA AKUBbIE

OpraHMU3MBbI ONPE/ICIIEHHBIX BEIIECTB.

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI Ha PacTBOPHI, HCIIOJIb3YEMbIE B OBITOBOM U

IIPOM3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE coJiep:KaHue 2 OK 01
Uccnenosanue TpakTHYecKue 3aHsITHS 2 OK 02
CBOMCTB PaCTBOPOB  |[IpHroTOBJIEHHE PACTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIEHTPAIMHK (C IPAKTUKO-OPUEHTHPOBAHHBIMH ) OK 04

BONPOCAMH) U OIIpeIeJIEHUE Cpe/Ibl BOJHBIX pacTBOPOB. PenieHne 3ajjau Ha MpUroTOBJIEHHE PACTBOPOB
IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue TPUKJIAJTHOTO MOYJIsI)
Paspnen 7. XuMusi B ObITY M IPOM3BO/ICTBEHHOM 1€ TeJIbHOCTH YeJI0BeKa 6 OK 01
Xumust B ObITY U OCHOBHOE COJIepsKAHNE 6 OK 02
NpOU3BOJCTBEHHOH  |Teopernyeckoe o0yueHnue 2 OK 04
ACATCIIBHOCTH Hosgeiimune goctukeHnss XMMUYECKONH HAyKH U XMMHUYECKON TeXHOJIOTUU. Posb XuMuu B obecriedeHnn OK 07
4CJIOBCKA AKOJIOTHUECKOH, SJHEPTeTUYECKON U MHIIEBOM 0€30MacHOCTH, pa3BUTHH MeIUIMHBL. [IpaBuna moucka 5

U aHaJlM3a XUMUYECKON MH(POpMAIMHU U3 Pa3INYHbIX HCTOUHUKOB (Hay4Has U yueOHO-Hay4dHas

JUTEpaTypa, CpesicTBa MaccoBoil nHdopmaru, cetb HTepHeT)

IIpakTnyeckue 3aHATHSA 4




HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bém | dopmupyembie
pa3aesioB U TeM J1a0opaTOpHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYHH) 4aco0B KOMIIETeHIIH U
[Touck u ananu3 KeWCcoB O MPUMEHEHUN XUMHUYECKUX BEILECTB U TEXHOJOTUH C y4eToM OyayIieit
npoeCCHOHATLHOMN AEATEIFHOCTH 110 TEMaM: BaKHEHIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKLMOHHBIE MaTepHUalbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepPHAaIIbl sl 3JICKTPOHUKH, 4
HaHOMAaTCpHaJibl, TCKCTHJILHBIC BOJIOKHA, HCTOYHHUKHU SHCPIrUuU, OPraHnvdCCKUC 1 MUHCPAJIbHBIC
yn00peHus, JIeKapCTBEHHBIEC BELIECTBA, OBITOBASI XUMHSL.
3amura: [IpencraBienne pe3yabTaToB pelieHus KelcoB B hopMe MUHHU-IOKIIA/Ia C TIPEe3CHTaleH
IIpomeskyTounas arrecrauusi: nuddepeHIUPOBAHHBIN 3a4eT 2
Bcero 88




3. YCJOBUSA PEAJIN3AIINU ITPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHHUIIJIMHbI
3.1. TpeOoBaHUsI K MATEPHAIbHO-TEXHHYECKOMY 0OecriedeHnI0

Jist  peanuzanuu  OporpaMmbl - 00IIe00pa30BATENbHON  TUCIUILIAHBI
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,
HarjIsiAHble y4eOHble MOCOOUsl (KOMIUIEKThI YYEOHBIX TaOJull, CTEHIOB, CXEM,
IJIAKaTOB, TIOPTPETOB  BBINAIOIIMXCS YYCHBIX B  S3BIKOZHAHUS W Jp.),
TUAAKTHYECKAE MaTepuaibl (3a1aHus 711 KOHTPOJBHBIX padoT, sl pa3HBIX BUIOB
OLICHOYHBIX CPEJICTB, SK3aMEHa U Jp.).

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS
Word, MS Excel, MS Power Point, MS Access), ocHoBaHHe AKT IIPeI0CTaBICHUS
npaB Ne Tr035773 ot 22 uronsg 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 — Ilporpamma mpocMotpa daiiioB B Qopmare
PDF Cro6oanoe 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), ocHoBaHHe AKT IIPEI0CTaBICHUS
npaB Ne Tr035773 ot 22 uronsg 2016 roga, AO «CodtJlaita 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 — Ilporpamma mpocmotpa ¢aiiinoB B (opmate
PDF Cro6oanoe I10 // 6eccpouno

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

3.2. UndopManmoHHoOe o0ecnevyeHne peajin3aunu nNporpaMmmbl

Jns  peanuzanuu  mporpaMMmbl  OMOIMOTEYHBIM (OHJ 00pa3oBaTeIbHOU
OpraHW3allid WMEEeT TI€YaTHbhIe W/WIW DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
nH(OPMAITMOHHBIC PECYPCHI, JJIS MCIIOIB30BAaHUS B 00pa30BaTEILHOM TMPOIECCE.
[Ipu dopmupoBanum OubMMOTEYHOTO (HOHAA O00pa30BATEIBHON OpTraHHU3aIen
BBIOMpAETCSI HE MEHEE OJHOTO M3JaHWS W3 TEPEUYHCIICHHBIX HIDKE IMEeYaTHBIX
U31aHuM U (MJIM) 3JIEKTPOHHBIX W3aHUM B KAYECTBE OCHOBHOTO, IIPU 3TOM CIHUCOK,
MOKET OBITh JIOMOJIHEH HOBBIMU M3JaHUSMU.



3.2.1. OcHoBHas JauTepaTypa

AndunorenoBa, M. B. Xwumwus. bazoBwiii ypoeHb: 10—I11 xmacchl :
y4eOHUK sl cpeaHero oodmero oOpaszoBanusi / WM. B. Aundunorenora, A. B.
babxkos, B. A. IlonkoB. — 2-¢ u3a., ucnp. u aom. — Mockga : M3ngarensctBo FOpaiit,
2025. — 290 c. — (O6meobpazoBaTenbHbiid UKI). — ISBN 978-5-534-16098-7. —
Teker : anextpoHHbI // OOpa3zoBarenbHas 1uiargopma IOpaiit [caitt]. — 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. ®aneeBa. — 2-e u3m., mepepad. u gom. — Mocksa : MzmatenscTBo HOpaiir,
2024. — 431 c. — (Ilpodeccuonansuoe obpazosanue). — ISBN 978-5-9916-7723-3.
— Texcr : anexTponHsIil // ObpazoBarenbHas miaatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/537876

Pocun, H. B. Xumus. Y4eOHUK U 3aJa4HUK . JUIS  CPEJIHETO
npodeccuonansHoro oopazosanus / 1. B. Pocun, JI. [I. Tomuna, C. H. ConoBbes.
— MockBa : MzmarenbctBo IOpaiit, 2025. — 420 c. — (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-9916-6011-2. — Tekct : dIEKTpOHHBIA //
OO6pazoBaTenbHas atgopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/561100

Bbopucos, A. H., Xumus : yue6nuk / A. H. bopucos, E. C. Octpormnsaos, 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. lonoJiHUTEILHAS JIUTEPATYpPa

AHdunorenoa, M. B. Xumus : y4eOHUK U TPaKTUKyM JJisi CPEIHETO
npodeccuoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3m., ucnp. u gom. — Mocksa : U3narensctBo FOpaiit, 2025. — 291
c. — (Ilpodeccuonanpnoe obpazoanue). — ISBN 978-5-534-11719-6. — Tekcr :
anekTpoHHbI //  OOpasoBarensHas mminatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562501

Xumus. 3a1a9HuK : ydeOHOe MmocoOue I cpeaHero npodeccuoHaabHOTO
obpazoBanus / FO. A. JleGenes [u ap.] ; mox obmei penakmueit I'. H. daneesa. —

MockBa : MzmarensctBo I[Opaiit, 2024. — 236 c¢. — (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekct : »IeKTpOHHBIA //
O6pazoBatenbHas maTdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/537886

JaitiieB, O. C. Xumwus. JlabopaTopHbI MpakTUKyM W COOpPHUK 3amad :
ydueOHoe mocobue misa cpeaHero mnpodeccuoHanbHoro oodpaszoBanus / O. C.
3aitnieB. — Mocksa : UznarensctBo IOpaiit, 2025. — 202 ¢. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekct : >IeKTpOHHBIA //
OO0pazoBaTenbpHas matgopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/562277

Kokopesa, B. B., Xumus : yue6Hoe nocodue / B. B. KokopeBa. — Mockaa :
KunoPyc, 2024. - 371 c. - |ISBN 978-5-406-13324-8. - URL:
https://book.ru/book/954419



3.2.3. UuTepHeT-pecypchbl

Enunas xosmekuus 1udpoBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum
nocryma: http://school-collection.edu.ru/catalog/pupil/?subject=30;

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

Poccuiickas AJICKTPOHHASA IIKOJIa — Pexum JIOCTyMaA:
http://www.resh.edu.ru/;

OUITU (BITP 11 xmacc) — Pexxum gocryna: http://www.fipi.ru;

https://book.ru

https://urait.ru



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA

Kontpons u

OLIEHKA

pe3ynbTaToOB

o0yueHus

OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

OCYHCCTBIIACTCA

IperoaaBaTesieM B MIPOLEcce MPOBENECHUS NPAKTUYECKUX 3aHATUN, TECTUPOBAHMS,
a TaKKe BBIINOJHEHUS OO0Y4YarOUIMMUCS HWHIMBUIYaJIbHBIX 3aJaHUN, MPOEKTOB,
uccieoBaHui. Pe3ynbpraTtel 00yueHHs ONpenensioT, YTO 00y4aromuecs JOIKHBI
3HATh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPILIECHUH U3yYEHUS JUCLHUIIINHBIL.

THIBI OLEHOYHEIX

Ne | OK/TIK (Mopayas/Pasnen/Tema| Pe3yabtat 00yueHus N
MeponpusiTHii
| OcHoBHOE co/lep:KaHue
! Pa3nea 1. OcHoBbI Popmy:upoBath
0a30Bble MOHATHS H
CTPOEHHUS BellecTBa
3aKOHBI XUMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB
XUMHYECKHUX (hOpMyIIbI COEAMHEHU B |XUMUYECKUX JIEMEHTOB U
3JIEMEHTOB M MPUPOJA (COOTBETCTBHH CO PHUPOJIa XUMHUIECKOMN
XUMHUYECKOH CBSI3U CTETeHbIO OKHCIICHUS CBSI3HY.
XUMHUYECKUX JJIEMEHTOB, |2. 3a7a4u Ha COCTaBJICHUE
MCXOJS U3 BAJIGHTHOCTH U | XUMHUYECKUX QOpMYTT
3JEKTPOOTPHUIIATEIBHOCTU |IBYXaTOMHBIX COSIUHEHUN
(oxcuaoB, cynbhuaos,
TUAPUJIOB U T.I1.).
3. 3agaHus Ha
HCMOJIb30BAHUE XUMUYECKOMN
CUMBOIIMKH U HA3BaHUU
COEIMHEHMI 110
HOMEHKJIaType
MEXAYHAPOJAHOTO COK03a
TEOPETUYECKOUN 1
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BAHUUN JJISI
COCTaBJICHUS] XUMUYECKUX
(dhopmyn TByXaTOMHBIX
COEIMHEHUH (OKCHUJIOB,
Cynab($UI0B, THAPUIOB U T.I1.)
U APYTUX HEOPTaHUIECKUX
COCTUHEHUN OTAEIHEHBIX
KJIacCOB
1.2 | OK 01 |I[lepmomudeckuii 3aKoH | XapaKTepH30BaTh 1. Tect «Metamnuueckue /
OK 02 u tabnuma J[.W. XUMHYECKHE JIEMEHTH B |HEMETaJINYECKHE CBOMCTBA,

Menneneena

COOTBETCTBUHU C UX
II0JIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKHX 3JIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPHUIIATENHFHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYCCKUX 3JICMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHHEM U
TOJIOKEHUEM B
MEPUOINYECKON CUCTEME




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THNBI OLIEHOYHBIX
MepOonpUATHH

XUMHUYECKHX dj1emeHToB J[. 1.
MeHneneeBay.

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

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOpPETUUYECKUE 3a]aHus Ha
XapaKTepU3aLnIo
XUMHYECKUX JIEMEHTOB:
«Meramuyeckue /
HEMETaJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJCTBO K AJIEKTPOHY
XHMHYECKUX JJICMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHUEM B
IIEPUONYECKON CHCTEME
XUMHYECKUX AJIEMEHTOB
J.1. MenneneeBa»

Paznea 2.
XuMHuuecKue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX PeaKkuuid

KonrtpoabsHnas padora
«CTpoeHne BemecTsa u
XHMHYECKHE PeaKinn

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuuii

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

1. 3agauu Ha cocTaBiIeHUE
YpaBHEHUH pEaKIUi:

— COEIMHEHMS, 3aMELICHUS,
pasnoxeHusi, o0OMeHa,

— OKHCIIUTENHHO-
BOCCTAHOBUTEIBHBIX PEAKIIH
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, eciiy OJJHO U3




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THNBI OLIEHOYHBIX
MepOonpUATHH

BEIIECCTB UMECT IIPUMECHU

2.2

OK 01
OK 04

DNeKTpoNIUTHYECKast
JMCCOIIMAITUS
HOHHBIN 0OMEH

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

1. 3agaHus Ha COCTABIICHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKuuii C y4aCTUEM KHUCIIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHHE U3MCHECHHUS
KHCIIOTHOCTH CPEIbI

Paznen 3. CTpoenne u
CBOMCTBA
HEOpraHu4YecKuXx
BellleCTB

HccaenoBarsb cTpoeHue U
CBOMCTBA
HEOpPraHu4ecKHuX
BellleCTB

KonTpoabHas padora
«CBoiicTBa
HEOpPraHu4ecKUX BellecTB»

3.1

OK 01

Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYEeCcKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

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

2. 3ajaun Ha pacyer
MaccOBOM JI0JIU (Macchl)
XUMHUYECKOTO AJIEMEHTA
(coennHEeHMsT) B MOJIEKYIIE
(cmecn).

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

4. IlpakTyeckue 3alanus Ha
OnpeAeIeHue XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BUAA
XUMHUYECKOM CBSA3U U THIA
KPUCTAJUIMYECKON pEeIETKH

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYeCKUX
BEIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3UKO-
XHUMUYECKHX CBOWMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPUCTAJUTMYECKOM
pereTku

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

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
pEaKIUil C ydacTueM
MPOCTBIX U CIOXKHBIX
HEOPTaHUYECKHUX BEIIECTB:




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THNBI OLIEHOYHBIX
MepOonpUATHH

OKCH/JIOB METAJLIOB,
HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHHYECKUX
KHCJIOT, OCHOBAHHI 1
aM(OTEPHBIX TUAPOKCHIIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPUBYIOIIUX UX
CBOWCTBA U CLIOCOOBI
HOJTYyYCHUSI.

3. IlpakTuko-
OpPUCHTHUPOBAHHBIC
TEOPETUICCKHE 3a/IaHUs Ha
CBOWCTBA U TIOJYYCHUE
HEOPTaHUYECKUX BEIICCTB

3.3

OK 01
OK 02
OK 04

Nnenrudukanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosars
Ka4eCTBCHHBIC PEAKIIUH
HeOpFaHI/IquKI/IX BCIICCTB

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

Pa3nea 4. Ctpoenue u
cBOlicTBa
OpPraHn4ecKux
BellecTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BellleCTB

Konrtpoabsnas padora
«CTpoeHue U CBOMCTBA
OpPraHHYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccugpunuposars
OpraHUYEeCcKUe BEIECTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3anaHus Ha cOCTaBJIEHHE
Ha3BaHWN OPraHUYECKUX
COEIMHEHUH 10 TPUBUAIILHOMN
WJIM MEXAYHapOAHON
CHUCTEMAaTUYECKON
HOMEHKJIAType.

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

3. 3amauM Ha onpeaeneHue
npocreien GopMyIibl
OpPraHMYECKON MOJIEKYJIBI,
HCXOJSl U3 DIIEMEHTHOTO
cocraBa (B %)

4.2

OK 01
OK 02
OK 04

CsoiicTBa
OpraHU4YeCKHUX
COE€IUHEHUN

VcranaBiuBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHUYeCKHUX BELIECTB OT
CTPOEHHUS MOJIEKYJI

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

2. 3amaHusa Ha COCTaBJICHHE




THNBI OLIEHOYHBIX

Ne | OK/TIK |Moayas/Pa3nen/Tema| Pe3dyabrar 00yyeHus N
MeponpusiTHil
YPaBHEHUN XUMHUYECKHUX
peakuuil, WITIOCTPUPYIOLINX
XMMHMYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKaHUs JAaHHbBIX peaKui
U TEHETUYECKOM CBS3HU
OpPraHMYECKUX BEILECTB
Pa3HbIX KJIACCOB.
3. PacyetHrle 3a1a4u 11O
YPaBHEHUSIM PEAKLMi C
y4acTHUEM OPraHUYECKUX
BEIIIECTB.
4.3 | OK01 |Unentudukamus HccnenoBats 1.IIpakTuko-
OK 02 |opraHnyeckux KAueCTBEHHBIC PEAKIIUM  |OPUEHTUPOBAHHbBIC 3aJaHUS
OK 04  |[BemiecTB, X 3HAUEHUE |OPTaHUYECKUX II0 COCTaBJICHUIO
U IPUMEHEHUE B COCIMHEHUI OTACIBHBIX |XMUMHUYECKUX PEAKLUH C
OBITOBOM 1 KJIACCOB y4acTUEM OPraHUYECKUX
IIPOU3BOJICTBEHHOU BELIECTB, B T.4.
NEeSITEIbHOCTH UCIIOJIB3YEMBIX JUISI UX
4eJI0BEKa UICHTU(QUKALIMY B OBITY U
IPOMBILIIEHHOCTH.
5 Pasnean 5. XapakTepu3oBaTh
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMOAMHAMHYecKHe ((aKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKaHUsl XHMHYECKHX pPeaKnui
XHMHYECKHX peaKiui
5.1 |OK 01 |Kuneruueckue XapakTepru3oBaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 [3akoHOMEpHOCTH BJIMSIHUE KOHLIEHTPALIMA  |TEOPETUUYECKUE 3aaHMsI Ha
MIPOTEKAHUS pearvpymoImux BemecTB U |aHanu3 pakTopoBs,
XMMHMUYECKHUX PEaKIIMK |TeMIIepaTypbl Ha CKOPOCTH |BIUSIOLIMX HA U3MEHEHHE
52 | OK 0] TepmonmHamMuueckue | <AMHICCKHX peakuui CKOPOCTH XMMHUYECKOU
OK 02  |3axomomepHocTH XapakTeprus3oBaThb peakuuu. [IpakTuko-
NpoTEKAHHs BIIUSTHUE U3MEHEHUS OpUEHTUPOBAHHbBIE 3aJaHUS
XUMHIECKHX peakuuii, |KOHUCHTPALUH BELIECTB,  |Ha NPUMEHEHHE IPUHLIMIA
PaBHOBECHE peaKuuu Cpenibl U Jle-IllaTense st
XUMIIECKHX peakuuii | TEMIIEPATYpbI Ha HaXO0XJACHUS HallpaBJICHUS
CMeEIlleHNEe XUMUYECKOTO |CMEIEHUS] paBHOBECHUS
paBHOBECHS XUMHUYECKON peaKkly U
aHayn3 (QaKTopoB,
BIIMSIOUINX HA CMELLEHUE
XUMHUYECKOT0 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/Pa3nen/Tema| Pe3dyabrar 00yyeHus N
MeponpusTHI
6.2 | OK 01 Uccnenosanue HccnenoBath Gusuko- 2. IIpakTuko-
OK 04 |cBoiicTB pacTBOpOB XUMHUYECKHE CBOMCTBA OPHUEHTUPOBAHHBIE
HCTUHHBIX PACTBOPOB pacueTHbIe 3a/1aHus Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa
Il | IlpodeccuoHaTbLHO-OPHEHTHPOBAHHOE CO/lep KkaHue (Codep:KaHne NMPUKJIATHOTO
MOLYJIs1)

7 Pa3zpen 7. OuennBaTh NMOCJeACTBUSA |3alUTA Keiica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuuei
NMPOU3BOJACTBEHHOH |IPOM3BOJACTBEHHOM 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 |medarenbHOCTH IIPOU3BOJCTBEHHON JESITEIIBHOCTH )
OK 07  |uenoBeka NeSITeIbHOCTH YesioBeKa ¢ |B0o3Mo)kHbBIE TEeMBI KEHCOB:

HO3UILIUHA YKOJIOTHUECKOU
0€30I1aCHOCTH

1. Ilorennenue kIuMara u
BBICBOOOJKICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.

2. bynyume marepuansl s
aBWa-, MallIUHO- U
MPUOOPOCTPOCHHUS.

3. HoBsle maTepuansl ans
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPEIapaToB




