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PabGouast mporpamma 1o o061ieo0pa3oBaTENbHOM UCHUILTUHE «XUMUS»
pazpaboTaHa B COOTBETCTBUUM €  (eaepaJbHBIM  TOCYAapCTBEHHBIM
00pa30BaTeNbHBIM CTAaHAAPTOM CPEIHEro MPOPECCHOHATBHOTO 00pa30BaHUs IO
cnequanbHocTd 54.02.01 [lmzaitH (Mo oTpacisiM), YTBEpPKACHHBIM IPUKA30M
MunucrepctBa oOpa3oBanuss U Hayku Poccuiickoii ®enepanuum Ne 308 or
05.05.2023 roma, nmpukazom MunoOpHayku Poccuum ot 17.05.2012 1. Ne 413 «O06
yTBEpXKACHUH (eAepatbHOrO TOCYAapCTBEHHOTO 00pa30BaTebHOTO CPEIHEro
obmrero oopazoBanus» (B pen. [lpukaza Munnpocsemenust Poccun ot 12.08.2022
Ne 732), mpukazom Munnpocsemenuss Poccun ot 23.11.2022 Ne 1014 «O06
yTBepKJIeHuHn (denepanbHO 00pa3oBaTeNbHON MPOTpaMMbl CPEIHEro OOIIero
o0pa3oBaHUs.

CocraBuresib: benobokosa FO.A. — K.I.H., go11eHT, npenoaaBaTens CI10O

Penenzent: 3enennHa T.B. — mnpenopaBaTens BbIcHIEH KBadu(UKAIMOHHOW
KaTeropuu I'ocynapcTBeHHOTO OIOKETHOTO po(EeCCUOHATILHOTO
00pa30BaTEeNbHOrO  YUpexkAeHUs ropoaa MockBbl «MOCKOBCKHM — KOJUIEIIK
yOpaBl€HUsl, TOCTUHUYHOIO Ou3Heca M UHGPOPMALMOHHBIX  TEXHOJIOTUH
«I{apuLbIHOY.

Pabouass mporpamMma IUCHUIUIMHBI paccMOTpeHa W OJ00peHa Ha 3acelaHuM
PEMETHO-IIUKIIOBOM KOMHUCCHH 00111e00pa30BaTEIBLHBIX JTUCIUTUTAH
MOCKOBCKOT0 pErHOHAIBHOTO COIMAIBLHO-9KOHOMHYECKOTro nHCTHTYTa ([IpoToKo
Ne 10 ot 30 mrons 2023 1.).



COJEPXXAHHUE

1. OBIIAA XAPAKTEPUCTUKA PABOUYEM NPOT'PAMMBI

OBIIEOBPA3OBATEJABHOM JUCHUILIIUHBI .............cocooceevcrree,

2. CTPYKTYPA U COJIEP’)KAHUE OBLIEOBPA3OBATEJIBHOM
D117 0001700 0703 15 OO TS

3. YCJIOBUSI PEAJTU3ALIAN ITPOTPAMMBI
OBIIEOBPA3OBATEJIBHOM TUCHUATIIMHDI ............oovoovvveveeeeere

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHM S
OBIIEOBPA3OBATEJIBHON TUCHUATIIIMHDI ............oovoovvveeveeeee



1. OBIIASA XAPAKTEPUCTHUKA PéBO‘IEfI IMPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHBI
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
cootBeTcTBUM ¢ PI'OC no cnenumansHocTr 54.02.01 du3zaiin (1o oTpacism).

1.2. lean u nJIaHMpyeMble pe3yabTAaThbl 0CBOEHHS IMCUMILINHBI:

1.2.1. leap u 3aga4u 0011e00pa3oBaTeIbHOM JUCHUIIIMHBI

Llenpro W3yyeHUs AMCHUIUIMHBI SBISETCS (OPMUPOBAHHE y CTYIEHTOB
MIPEACTABICHAS] O XUMHUYECKOW COCTABJISAIOIIENM €CTECTBEHHO-HAyYHOU KAPTHUHBI
MHUpa KaK OCHOBBI MPUHATUS PEIICHUN B KU3HEHHBIX W MPOU3BOIACTBEHHBIX
CUTYaLUsIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOJAHOM CpeJie.

3amaun JUCIIUIUINHEL:

1) chopmMupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEH Cpelie, NEJTOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYJIbl HEOPTAHUUECKUX U OPTaHUYECKUX
BEIIECTB, YpaBHEHUS XHUMHUYECKHX peaKIui, OOBACHITH WX  CMBICI,
MHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM MPOBEACHHUS MPOCTEHIIMX XUMHYECKUX
AKCIEPUMEHTAJIbHBIX HCCIICIOBAHUN ¢ COOJIIOJICHUEM TpaBUi  0€30MacHOTO
oOpalleHus C BEIIeCTBaMH U JIaDOpaTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHUS UCIOJIb30BaTh MH(POPMALIMIO XUMUYECKOTO XapaKTepa U3
pPa3TUYHBIX UICTOYHUKOB;

5) chopMupoBaTh yMEHHUS POTHO3UPOBATH  TOCJEACTBUS  CBOEH
JEATCIBHOCTH M XUMHUYECKUX TMPUPOAHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX
MPOLIECCOB;

6) chopMupoBaTh MOHUMAHNUE 3HAYMMOCTHU JOCTHXKEHUM XUMUYECKON HAYKH
Y TEXHOJIOTUH JJIs1 Pa3BUTHUS COLMATBHON U MPOU3BOACTBEHHOH cep.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHMSI 001I€00pa3oBaTeJIbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kon n HauMeHnoBanmne
popmupyembIx
KOMIIeTeHI M

HJIaHI/IpyeMBIe Pe3yJabTaThl

Oo0mue

JucuunMHapHbie (MpeAMeTHbIe)!

OK 01. Bri6upats criocoOsl
pereHus 3a1aq
npodeccnoHaIbHON
NeSITeTHHOCTH MTPUMEHUTETHHO
K Pa3JIMYHBIM KOHTEKCTaM

B yacT TPY10BOr0 BOCHIUTAHHUSA:

— TOTOBHOCTbH K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPYA0I00HE;

— TOTOBHOCTh 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
NO03HABATEJbHBIMH JeHCTBUAMM:

0a3oBble JIOTHYecKHe NeliCTBHS:

— CaMOCTOSITEIbHO (POPMYIMPOBATEH U AKTYaIU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

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

— OIpeAENATh 1IeNIN ACSITEIbHOCTH, 33]]aBaTh apaMeTPhI
Y KPUTEPUU UX JOCTUKECHHUS,

— BBISIBJIITH 3aKOHOMEPHOCTH U IPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSIX;

— BHOCHUTb KOPPEKTUBBI B 1€ATEIHHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENIAM, OLICHUBATh PUCKU
MOCJIEACTBUN NeITEIbHOCTH,

— pa3BUBAaTh KPEATUBHOE MBILUIEHNUE NIPU PEILIEHUU
JKU3HEHHBIX TTPOOJIEM

0a30BbIe HCCIEI0BATEIbCKHE JCHCTBUA:

— BJIaJIETh CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOIITNE TTOHATHS (XMMUYSCKUH
3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AIEKTPOHHBIC OPOUTAIIN ATOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTb, JICKTPOOTPUIIATEILHOCTD, CTETICHb
OKHCJICHUS, XUMHAYECKas CBSA3b, MOJIb, MOJISIDHAS Macca,
MOJISIpHBINA 00BEM, YTIIEPOAHBIN CKeNeT, (yHKIIMOHATbHAS
rpynna, paaukai, U30MEPHs, U30MEPbI, TOMOJIOTUYECKHIT
psia, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI- U
A30TCO/ICPKAIINE COCTUHEHMS], OMOJIOTUYECKN aKTUBHBIC
BelecTBa (yriaeBOIbl, KHUPHI, OCIKH), MOHOMED, MTOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE COCIUHECHUS,
KpUCTAJUIMYECKas pelIeTKa, TUIIbl XUMUYECKUX PEaKINil
(OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE, K30-1
SHAOTEPMHUUYECKUE, peaKIIN HOHHOTO 00MeHa), pacTBop,
3JIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIATHYECKAS
JUccolManus, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKON PEaKIUi, XUMHUYECKOE PAaBHOBECHE), TCOPUU U
3aKOHBI (TEOpHUs XUMHUECKOTO CTPOCHUSI OPTaHUYECKHUX
BeuectB A.M. byTnepoBa, Teopus 3J€KTPOITUTHUECKOMN
Jquccounanuu, nepuoguueckuit 3akon .M. Menneneesna,
3aKOH COXpaHEHUs MacChl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUN SA3bIK XUMUH, (AKTOJIOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJTYyUYECHUH U O€301TaCHOM
HCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUUECKUX U
OpPTraHWYECKUX BEIIECTB B OBITY U MPAKTUUECKOU
JIeSITEIILHOCTH YEJIOBEKa;

— YMETH BBISIBJIATh XaPAKTEPHBIE TPU3HAKU U B3aUMOCBSI3b

! IucuunnunapHsie (IpeMETHBIE) PE3YJILTATH YKA3bIBAKOTCA B COOTBETCTBHM C MX MOJHBIM nepeunem Bo ®TOC COO ot 12.08.2022 Ne 732 ayist 6a30B0r0, yriiyOIEeHHOTO YPOBHS




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

— BBISIBJISITh IPUYUHHO-CJICICTBECHHBIC CBS3H U
AKTYAJIM3UPOBATH 3a/1a1y, BbIABHUI'ATh TUIIOTE3Y €€
peIIeHHS], HAXOIUTh apTyMEHTBI JJIs JIOKA3aTeNIbCTBA
CBOMX YTBEPXKICHUH, 3a1aBaTh [TIapaMeTPbl 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
MPEeIMETHBIX O0IacTei;

— 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; BBIABIIATH B3AUMOCBSA3b XUMUYECKUX 3HAHUN
C IOHATHUSIMU U IIPEACTABICHUAMU APYTIUX
€CTECTBECHHOHAYUYHBIX IIPEMETOB;

— YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMHYECKUX
COEMHEHUI MEKIYHapOJHOIO COK3a TEOPETUUECKON U
IIPUKJIAJHOW XUMUHU U TPUBUAJIbHBIE HA3BAHUS BAXKHEUIIINX
BEILECTB (ITHJIEH, alleTUJIeH, TIULEPHH, (GEHOI,
(dopmanbaerui, yKCycHas KHCIO0Ta, TIUIMH, yrapHbId Ta3,
YTJIIEKUCIIBIN Ta3, aMMHUAK, TalleHasl U3BeCTh, HerallleHas
U3BECTh, MUTHEBAS COJIA U APYTUX), COCTABIATH (HOPMYJIBI
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, yPaBHEHUS
XUMHAYECKHUX PeaKuii, 00BSICHATH UX CMBICIT; TOJTBEPKIATH
XapaKTepHbIE XUMUYECKHUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aIIUCIMU
YPAaBHEHUN XUMUYECKUX PEAKLUH;

— YMETh YCTAaHABIIMBATh IPUHAIIEKHOCTh H3yUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB K
ONPEJIETICHHBIM KJIaccaM U TpymiaM COeINHEHHH,
XapaKTEepPU30BaTh UX COCTAB U BaXKHEHIINE CBOWCTBA;
OTIpeAeATh BUIbl XUMHUUECKUX CBsI3e (KOBaJIEHTHA,
MOHHasl, METaJJIN4YeCKasi, BOJOPO/IHAs ), TUIIBI
KPUCTAINTNYECKUX PELIETOK BEIIECTB; KIACCU(PHUIIMPOBAThH
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 q)OpMyJIaM u
YPaBHCHUAM XUMHNYECCKUX peaKuHﬁ C UCIIOJIb30BAHUECM
(1)I/ISI/II-I€CKI/IX BCJIMYHMH, XapaKTCPU3YIOINUX BEIICCTBA C
KOJIMYECTBECHHOM CTOPOHBI: MACChI, obnema (HOpMaJ'IBHBIC
YCJIOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, UCIIOJIb30BAThH
CUCTEMHBIC XUMHWYCCKHUE 3HAHWA JJIA IIPUHATHA peI_HeHI/Iﬁ B
KOHKPCTHBIX KU3HCHHBIX CUTyallUsaX, 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
JeATEIEHOCTH

B o0Js1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

— c(hopMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOILLECTBEHHOM NPAKTUKHU, OCHOBAHHOTO Ha
JMaJIore KyJIbTYp, CIIOCOOCTBYIOMIETO OCO3HAHHIO
CBOETO MECTa B IIOJUKYJIbTYPHOM MUDE;

— COBEPIICHCTBOBAHUE S3bIKOBOM U YUTATEIIbCKOU
KYJIbTYpPBI KaK CPEICTBA B3aUMOJECHCTBUS MEKIY
JIIOJIbMU U TTO3HAHUS MUPA;

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

OsiajeHHe YHHBEPCAJIBLHBIMH Y4e¢OHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

padora ¢ uHpopmanueii:

— BJIaJIeTh HaBBIKAMH MOJIy4YeHUs UH()OPMALIUU U3
VICTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYHIECTBIISITh TIOUCK, aHAIN3, CHCTEMAaTH3alUI0 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
BU3YyaIU3aluy;

— YMETh TUTAHUPOBAThH U BBIIOTHITH XUMUICCKHMA
9KCIIEPUMEHT (IIPEBPAICHHS] OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHUH, MOJYyYECHHUE STUJICHA U U3YYCHHE €TO0 CBOWCTB,
KayeCTBEHHbIE PEaKIIMH Ha aJIbJIETU/IbI, KpaXMall, YKCYCHYIO
KHUCIIOTY; JICHaTypalys OCIKOB IPU HarpeBaHUH, [IBETHHIC
peakiuu 0eJIKOB; IPOBOAUTH PEAKIIMH HOHHOTO 0OMEHa,
OTIPEIEIATH CPEeNy BOAHBIX PACTBOPOB, KAYECTBEHHbIE
peakiuu Ha cynbdat-, kKapOOHAT— U XJIOPHUI-aHUOHBI, Ha
KaTMOH aMMOHHSI; peIIaTh IKCIIEPUMEHTAIbHBIC 3a7a41 110
temaM "Metannsl" u "HemeTamisl'") B COOTBETCTBUU C
MpaBUIIaMU TEXHUKU 0€30MTaCHOCTH IIPU OOPAIIEHUH C
BEIIeCTBaMH U J1a00paTOPHBIM 000PYIOBaHHEM;
MPEACTABIIATH PE3YJIBTATHl XUMHUYECKOTO KCIIEPUMEHTA B
(hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN 1
(hopmynupoBaTh BBIBOJIBI HA OCHOBE dTHUX PE3yJIbTATOB;

— YMeTh aHAJIM3UPOBATH XUMUYIECKYIO HHPOPMAIIHIO,
TOJTy4aeMyI0 U3 Pa3HbIX UICTOUYHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTHe);

— BJIAICTh OCHOBHBIMU METO/IaMH HAYYHOTO TTO3HAHUS
BEIIECTB M XUMUYECKHX SIBIICHUH (HA0I0IeHNE, U3MEpPEHUE,
SKCTIEPUMEHT, MOJICITUPOBAHNUE);

— YMETh IPOBOAMUTH PACUETHI [0 XUMUYECKUM (opMyJiaM H
YpaBHEHUSM XUMUUYECKHUX PEAKIIUNA C UCIIOIh30BaHUEM
(hbU3HUECKUX BEIMYNH, XapaKTePU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE




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

— HMCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3allMOHHBIX
3a1a4 ¢ cOOII0IeHnEM TpeOOBaHUN H)PrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, THTHEHBI, PECYypCOCOepPEeIKEHUS,
MIPABOBBIX U ATHYECKUX HOPM, HOPM WH(OPMAITMOHHON
0€e30I1aCHOCTH;

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

YCJIOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, UCII0JIb30BAThH
CUCTEMHBIC XUMHUYCCKHUE 3HAHWA JJIA IIPUHATHA pCI_HeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYallUsAX, CBA3AHHBIX C
BEIIECTBAMU 1 UX ITPUMCHCHHUEM

OK 04. DpdextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

— FOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOITPENETIECHHUIO;

-OBJIa/ICHNE HaBbIKaMH y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOW M COLIMATIBbHOMN JEATEIIbHOCTH;

OBiaeHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JeHCTBUSIMH

COBMeCTHAas JesITeJIbHOCTD.

— IMMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ MHIMBUYaIbHOU paboThI;

— MIPUHUMATBH LIEJIM COBMECTHOMU JIEATEIBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JICUCTBHS 110 €€
JOCTHIKEHHIO: COCTABIIATH TUIaH JEHCTBHUH,
pacrpeensaTbh pojau ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyX)aaTh pe3yJbTaThl COBMECTHOM PaOOTHI;

— KOOPAMHHUPOBATH U BHITIOTHATH padOTy B YCIOBUSIX
peabHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO
B3aUMOICUCTBHS;

— OCYHIECTBIIATh MO3UTHUBHOE CTPATETNYECKOE
MIOBEJICHUE B PA3JIMYHBIX CUTYALHX, IPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITHATHBHBIM

— YMETh IUTAaHUPOBAThH U BBIMOIHITH XUMUYECKHIA
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUYECKHUX BEIIECTB MIPU
HarpeBaHuy, MOJIYyYEHHNE STUICHA U U3yUYEHUE €T0 CBOMCTB,
KaueCTBEHHbIE PEAKI[MH Ha aJlbJIETH/Ibl, KpaxMall, YKCYCHYIO
KUCJIOTY; IeHaTypauus OelKOB 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
MpaBUIIAMU TEXHUKHU 0€30MacCHOCTHU MPHU OOpaIeHU! ¢
BelIECTBaMH U Ja0OPaTOPHBIM 000PYI0BaHHUEM;
MIPEICTABIATh 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

aHaAJIM3e PE3YJIBTATOB JICATEIHLHOCTH;

— 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
POM3BOJICTBA, 3P (HEKTUBHO
JICCTBOBAThH B UPE3BbIYaNHBIX
CUTYyaIMsIX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMS

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

— IUIAaHUPOBAHUE U OCYILECTBICHHUE JEHCTBHII 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;

— pacUIMpEHUE OIbITA JEATEIBHOCTH dKOJIOTMUECKON
HaIlpaBJIEHHOCTH;

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

— copMUPOBATH MPEJICTABICHUS: O XUMUYECKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHbBI MUPA, POJIU
XMMHH B TIO3HAHUU SIBJICHUM IPUPOJBI, B POPMHUPOBAHUHI
MBIIUICHHUS U KyJIBTYPBI IMYHOCTH, €€ (yHKIIMOHATIHHON
IPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs] TPAKTUYECKUX
3a/1a4 U SKOJIOTMYeCKd 00OCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpenE;

— 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 OIPEIEICHHbBIX
BELIECTB, TIOHUMAsl CMBICJI ITOKA3aTes PEAeIbHOM
JIOTTYCTUMON KOHIIEHTpAI[UU




B pamkax mporpammsl 00111e06pa3oBaTeabHON IUCIUTUITMHBI 00yYarOIIUMUCS
OCBauBaIOTCS:
[ImaHnnpyemMble TMYHOCTHBIE PE3YJIbTATHI

Braneronmii HaBpIKaMy MPUHSITUS PEIICHUN COIMATbHO-OBITOBBIX
BOIIPOCOB

JIP 17




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJABHOM

JUCHUATIIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI y4e0HOH padoThI

Bun yueO6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPAMMBbI IMCHHUIIIIMHBI 88
B T.U.

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

TEOPETUUECKOE 0OYUCHHE 42
MPAKTHYECKUE 3aHATHUS 28
2. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIePKAHNE 5
(copep:kaHue MPUKJIATHOTO MOTYJIsI)

B T.4.

TEOPETUYECKOE 00YUCHHE 2
MPAKTUYECKUE 3aHITHUS 4
WHIMBUTy JIbHBIN TIPOEKT (J1a/HET) HET
IIpome:kyTouHasi aTTecTalUsA 5

(mnddepeHnmmMpoBaHHBII 324eT)




2.2. TemaTuyeckuid IJIAH U COAEPKAHUE TUCITUTIIHHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M MPO(decCHOHAIBLHO-OPUEHTHPOBAHHOE), O0bém | DopMupyemblie
pa3iesioB M TeM JIa0opaToOpHbIEe M NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb (IPU HAJTUYHH) 4acoB KOMIIETEeHII U
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
XUMHAYCCKHUX CoBpeMeHHast MoJieb CTpoeHUs atoMa. CUMBOJIMYECKUM SI3bIK XUMUU. XUMUYECKHUM 3JIEMEHT.
SJICMCHTOB U DnekTpoHHas KoHpHUrypanus aroMma. Kinaccudukanuss XAMAYECKUX JIEMEHTOB (S-, P-, d-3JIeMEHTHI).
npupona BasnenTHbI€ 351€KTpOHBI. BaneHTHOCTb. DIEKTpOHHAs IPUPOIa XUMUYECKOM CBS3H. 4
XUMHUYECKOU CBSI3H | DJIeKTPOOTPULATENLHOCTD. BU/IbI XMMUYECKOM CBA3H (KOBAJIEHTHAS, HOHHAS, METAJUINYECKAs,
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
Ha3BaHUU ISl COCTABIIEHUS XUMUYECKHUX (DOPMYJT IBYXaTOMHBIX COeAMHEHUHN (OKCUIOB, CYIb(HUIOB,
TUAPUIOB U T.I1.) ¥ IPYTUX HEOPTaHUUECKUX COSAMHEHUN OTJIENbHBIX KIIACCOB. 2
[IpakTrueckue 3a1aHusl Ha YCTAHOBJICHUE CBSI3U MEXIY CTPOCHUEM aTOMOB XMMHUYECKHX AJIEMEHTOB 1
MEPUOANYECKUM U3MEHEHUEM CBOVCTB XUMHUUECKUX DJIIEMEHTOB U UX COCITMHEHUN B COOTBETCTBUM 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 31neMeHToB J[.M. Menaeneea. ®U3nueckuii CMbICIT 2
.. Menneneesa [lepunonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOro 3yieMeHnTa B [lepronnueckoit cucreme. MUpOBO33pEHYECKOE U HAYUYHOE 3HAUEHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX
XMMHYECKHUX JIEMEHTOB.
IIpakTnyeckue 3aHsATHS 2
Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJAHUI HA XapaKTEPU3aLHNI0 XUMUYECKUX
2J1eMEHTOB «MeTanyeckre / HeMeTaUTMIeCKUE CBOMCTBA, DJIEKTPOOTPUIIATEIEHOCTD XUMUYECKUX 5
AJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IIEPUOJUYECKON CUCTEME
xumudeckux 3jemenToB .M. MengeneeBay
Pa3znen 2. Xumuueckne peakiumn 10




HaumenoBaHue Conep:xanue y4eOHOro Matepuaia (OCHOBHOE U MPOGecCHOHAIbHO-OPHEHTHPOBAHHOE), O0bém | dopmupyemble
pa3/iesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHSA, TIPUKJIATHON MOAYJIb (IPH HAJTUYHUHT) 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

ypaBHEHUHN peakluil COeAMHEHUS, PA3I0KEHHUS, 3aMEIICHHs], OOMEHa, B T.4. PEaKIIUil TOpeHHUs, 2

OKHCJICHUS-BOCCTAHOBJICHMS.

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

CocraBieHne U ypaBHUBAaHUE OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI METOOM 3JIEKTPOHHOIO 5

Oananca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 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 peakiuil. MoJb Kak equHuIa KOJM4ecTBa BeniecTBa. MossipHas Macca.

3aKOHBI COXPAaHEHMs MacChl M SHEPruU. 3aKoH ABOraapo. MossipHblil 00beM ra3oB. OTHOCUTENIbHAS 2

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

(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coJep:KaHue 4 OK 01
OnextponuTtryeckas | Teopernyeckoe o0yueHue 2 OK 04
Aucconuanus u Teopm[ 3HeKTp0JII/ITI/IquK0171 ngucconuanuu. MoHBL. 3neKTp0nHTLI, HEJJICKTPOJIHUTHI. Peaknuu noHHOTO
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 MCXOJIHBIX U 00Pa3yIOIIMXCsl BEIECTB) U IPU3HAKOB

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

pacTBOPOB. 3aJaHMsI HA COCTABJIEHNE HOHHBIX PEAKIIHi

Pa3nes 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHX BellecTB 20

Tema 3.1. OcHoBHOE coepKaHue 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/ILIeCKaSI). 3aBUCHMOCTD (1)I/I3I/I‘IGCKI/IX CBOMCTB BEIIIECTBA OT THUIIA KpHCT&J’IJIH‘-ICCKOfI PCHICTKU.




HaunmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHATBHO-OPHEHTHPOBAHHOE),
JabopaTopHble H NPAKTHYECKHE 3aHATHS, TIPUKJIATHON MOAYJIb (IPH HAJTUYHUHI)

O0LéM
4acoB

®opmupyemMble
KOMIIETCHIIUH

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 TpuBHaiibHONM HOMEHKIaType. ICTOYHUKH XUMHUYecKOi HH(popMaIiu (CpeacT
MaccoBoi nHpopmanuu, cetb MHTepHeT u apyrue). Ilouck napopmaium no Ha3BaHUsAM,
UICHTU(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
METaJUIOB U HEMETAJJIOB B IPUPOJIE U XKU3HEACATEIBHOCTH YeJloBeKa U opranusmMos. Kopposus
METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemerannsl. OOmue ¢pusnyeckue 1 XUMUUYECKUE CBOCTBAa HeMeTaJlI0B. TUITHYHbBIE CBOMCTBA
HemetaiuioB [V-VII rpynn. Knaccudukanus u HoMeHKIaTypa cCoeAMHEHUH HeMeTallioB. KpyroBopoTst
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

HpaKTuqecm[e 3aHATHSA

CocraBieHHEe ypaBHEHUN XUMUYECKUX PEAKLIUIN C YHaCTHEM IIPOCTBIX U CIOKHBIX HEOPTaHUUECKUX
BEIIIECTB: METAJIOB U HEMETAJIJIOB; OKCHJI0OB METAJIJIOB, HEMETAJIJIOB U aM(DOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHUN U aM(OTEPHBIX I'MIPOKCUIOB; HEOPTaHMUECKUX COJIEH,
XapAKTEPU3YIOIINUX UX CBOKWCTBA.

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

OK 01
OK 02

Tema 3.3.
Nnentuduxarus

OcHoBHOE coepKaHue

SN

IIpakTnyeckmne 3aHATHS

OK 01
OK 02




HaunmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHATBHO-OPHEHTHPOBAHHOE),
JabopaTopHble H NPAKTHYECKHE 3aHATHS, TIPUKJIATHON MOAYJIb (IPH HAJTUYHUHI)

O0LéM
4acoB

®opmupyemMble
KOMIIETCHIIUH

HEOPraHUYeCKUX
BEIIIECTB

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

Wnertudukanms HEOPraHUIeCKUX BEIIECTB ¢ MCIOJIB30BaHNEM UX (DU3UKO-XUMUIECKIX CBOMCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cysb(at-, 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

TeopeaneCKoe oﬁyqelme

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 rpymine. Panukain. [TpuHIune! kiaccupukamyl OpraHuaecKux
COoeTMHEHUI. MexTlyHapOoJHasi HOMEHKJIaTypa U MPUHLUIIBI HOMEHKJIATYpPhl OPraHUYECKUX
coenuHeHui. [lonsTre 00 a30TcomepKaIMUX COSTUHEHUSIX, OMOTOTHYECKH aKTUBHBIX BEIIECTBAX
(yrmeBopax, xupax, 6emIKax u Jp.), BBICOKOMOJIEKYJISIPHBIX COSUHEHHIX (MOHOMED, TIOJTUMED,
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, hopMalibIerul, YKCyCHas KUCIIOTa, TIUIKH). PacyeTsl mpocTeimei
(bopMyIIbI OpraHudecKoi MOJICKYJIbl, HICXOJIS U3 2JIEMEHTHOTO 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-OPHEHTHPOBAHHOE),
JabopaTopHble H NPAKTHYECKHE 3aHATHS, TIPUKJIATHON MOAYJIb (IPH HAJTUYHUHI)

O0LéM
4acoB

®opmupyemMble
KOMIIETCHIIUH

— IIpe/ieNIbHbIE YTIIEBOAOPOIbI (AJIKaHbl M UKJIOATKaHbI). ['OpeHre MeTaHa Kak OJ1MH 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 MICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JUIsl CBAPKU U PE3KH METAJIJIOB

— KHCJIOPOJICOIeprKallie cOeTMHEeHUs (CIUPTHI U (EeHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, AJIbICT U IbI
Y KETOHBI, )KUPBI, YIIIeBobl). [IpakTndeckoe MprUMEHEHHE YTHIICHTIIMKOJS, TIIMIEepUHa, (heHoa.
[Tpumenenue dhopmManbaeruaa, aueTalbIeruaa, yKCyCHOM KUCIOThl. Mblila Kak COJIM BBICIIIUX
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 CBSI3b MEXKYy KJIaCCAMH OPIaHUYECKUX COCIMHEHUN

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

HpaKTuquRue 3aHATHSA

CBolicTBa OpraHMYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TPUBUAIbHASA 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
VX TMOJyYEHHs U HA3BAaHWE OPTaHWYECKUX COETMHEHUH MO TPUBUAIBHON WM MEXIyHAPOIHOU
CHUCTEMAaTUYECKON HOMEHKIIATYypE.

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

N3ydenue cBOWCTB ATUIIEHAa. MOJEIMpOBaHUE MOJIEKYJI M XUMUYECKUX MMPEBPAIICHUN HA IPUMEPE
ATaHa, dTUJICHA, ALIETUJIEHA U JIP.

Tema 4.3.
WNnentudukarus
OpTaHUYECKUX
BEIIECTB, UX

OcHoBHOe coJep:kaHue

Teoperuyeckoe o0yueHue

Buoopranmnueckue coenunenus. [lpumenenue u 6uonorunyeckas poib yrieBoaoB. OKUcIeHHe
YIJI€BOAOB — UCTOYHUK SHEPIUHU )KUBBIX OpraHu3MoB. O01acTu NpUMEHEHHUs aMUHOKHUCIIOT.

N [BO DN

OK 01
OK 02
OK 04




HaumenoBaHue Conep:xanue y4eOHOro Matepuaia (OCHOBHOE U MPOGecCHOHAIbHO-OPHEHTHPOBAHHOE), O0bém | dopmupyemble
pa3iesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHSA, TIPUKJIATHON MOAYJIb (IPH HAJTUYHUHT) 4acoB KOMIIeTEHIIU U
3HAQ4YCHUE U [IpeBpamenust 6eKOB MHIH B Opranu3Me. bruonornueckue GpyHkmn 6enkoB. buonornyeckue
IIPUMEHEHHUE B (GyHKUMU kUpoB. Posib opraHnyeckoil XUMHUM B peLIeHUH Ipo0sIeM MUILEBOH 6e3011acCHOCTH
OBITOBOM U Posib oprannveckoil XMMHUU B PEIICHUH MPOOIIEM SHEPTeTHUECKOW OE30MaCHOCTH, B Pa3BUTUHU
HPOI/I3BOI[CTB€HHOI71 MCIULINHBI, CO3JaHUH HOBBIX MaTCpHaJIOB, HOBbIX HICTOYHHUKOB DHECPTUH (aJ'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 JOIYCTUMON KOHIICHTPALIMYT
IIpakTHyeckue 3aHATHSA 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 coJep:KaHue 4 OK 01
Kunernyeckue Teopernyeckoe o0yueHue 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,
KOHIICHTPALlUH
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 IEATEIBHOCTHU B LEIAX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOLIEH IIPUPOJHON CPEbI. 2
Pemenne mnpakTUKO-OPMEHTHPOBAHHBIX 33JaHUM Ha npuMeHeHue 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
XUMHYECKUX peakumii. Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh PEAKITMNA. XUMUYECKOE PABHOBECHE U €T0




HaumenoBaHue Conep:xanue y4eOHOro Matepuaia (OCHOBHOE U MPOGecCHOHAIbHO-OPHEHTHPOBAHHOE), O0bém | dopmupyemble
pa3/iesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHS, TIPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4acoB KOMIIeTEHIIU U

peakuwmii. PaBHOBecHe |cMeleHue 1Mo ASHCTBUEM Pa3InYHbIX (PaKTOPOB (KOHIIEHTPAIMS PEareHTOB MU MPOIYKTOB PEaKIuH,
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 U KOHCTaHTa XUMHUUYECKOTO paBHOBECHS. PacueTsl paBHOBECHBIX 2

KOHIISHTPAIIMH pearnpyronyux BENIECTB U MPOAYKTOB peakiuii. PacueTs! TemioBoro s dexra peakiuy.

Pelenne npakTuKO-OpUEHTUPOBAHHBIX 3aJjaHUi Ha NpuMeHeHue npunuuna Jle-Ilarense mis

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

PacTBoprMocTs. MaccoBast 10J11 pacCTBOPEHHOT0 BemiecTBa. CMBICI TOKa3aTesl IPEAEIbHO

JOTTYCTUMOW KOHIIEHTPAILMU U €T0 UCIOJIb30BaHUE B OLIEHKE 3KOJOTHYECKON O€30MacCHOCTH.

[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 npakTuKO-OpuEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PaCTBOPHI, UCIOJIb3yEMbIE B OBITOBON U

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

BOIIPOCAMH) U OTIpeieJIEHUE Cpeibl BOJHBIX pacTBOpOB. Pemienne 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 Matepuaia (OCHOBHOE U MPOGecCHOHAIbHO-OPHEHTHPOBAHHOE), O0bém | dopmupyemble
pa3iesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATHSA, TIPUKJIATHON MOAYJIb (IPH HAJTUYHUHT) 4acoB KOMIIeTEHIIU U
U aHaJIM3a XMMUYECKOH MH(POPMAIUH 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
HaHOMAaTEepHaJIbl, TEKCTUIIbHBIE BOJIOKHA, NCTOYHUKU SHEPTUU, OPTaHUYECKHUE U MUHEPAJIbHbIE
ynoOpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSI.
3amuTa: [lpencraBienue pe3yabTaToB penieHus KelcoB B hopMe MUHH-JIOKIA A C MPe3eHTalueil
IIpome:xxyTouyHasi arTecTanus: 11 depeHHpPOBaHHBbIN 32a4eT 2
Bcero 88




3. YCJIOBUYS PEAJTIMBAIIMA ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI
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,
HarJIsHbIe yueOHBbIC MOCOOUs (KOMIUIEKTHI YYEOHBIX TaOHIl, CTEHIOB, CXEM,
IJIaKaTOB, MOPTPETOB BBIJIAIOIIUXCS YUEHBIX B SI3bIKO3HAHUS U JIP.), AUJTAKTUUECKUE
MaTepuaibl (3alaHus I KOHTPOJBHBIX paboT, JUIsl pa3HbIX BUAOB OIIEHOYHBIX
CPE/ICTB, PK3aMEHa | JIp.).

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS Word,
MS Excel, MS Power Point, MS Access), ocHOBaHHe AKT IpeaocTaBieHus mpaB No
Tr035773 ot 22 urons 2016 rona, AO «CodrJlaiin Tpeiiny»

IIporpamma kKOMIBIOTEpHOro 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 (aiinos B popmare PDF
Coboanoe I10 // 6eccpouno

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

YuranbHbIN 3271 C BBIXOJIOM B ceTh MHTEpHET

30 y4eOHBIX MeCT, 5 HOyTOYKOB C BBIXOJIOM B HUHTEPHET

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 Tpeiiny»

IIporpamma kOMNbIOTEpHOro 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 — [Iporpamma npocmotpa (aiinos B popmare PDF
Csoo6oanoe I10 // 6eccpouno

7-ZIP — apxuBatop. CBob6oanoe 10 // 6eccpouno

3.2. HudopmanuoHHoe obecniedeHne peau3auu NporpaMmmMbl

Jist  peanuzanmu  mporpaMMbl  OMOIMOTEUHBIH (HOHA 0O0pa3oBaTEILHOM
OpraHM3alid WMEeT TIeYaTHbIe W/WIM DJJIEKTPOHHBIE O0pa3oBaTelIbHBIE U
UH(POPMAITMOHHBIE PECYPCHI, AJISl MCIOIh30BaHMs B 00pa30BaTEIbHOM IpoIiecce.
[Ipu dopmupoBanuun OubIMOTEUHOrO (HoHAA O00pa30BATENLHON OpraHu3anuen
BBIOMpaEeTCsl HE MEHee OIHOTO W3JaHWS W3 TEPEUYHCICHHBIX HIDKE MEYaTHBIX
U3JIaHUH U (WJIM) DJIEKTPOHHBIX U3/IaHUH B KAYECTBE OCHOBHOTO, TIPH 3TOM CIIHCOK,
MOJKET OBITh TOTIOJTHEH HOBBIMH H3aHUSMHU.

3.2.1. OcHoBHas auTEpaTypa



Andunorenora, 1. B. Xumus. ba3ossiit ypoBenb: 10-11 kimacchl: yaeOHUK IS
cpennero obmiero oopasosanus / V. B. Audunorenosa, A. B. babkos, B. A. [Tonkos.
— 2-e usn., ucnp. u non. — Mocksa: MznarensctBo HOpaiit, 2023. — 290 c. —
(O6meoOpazoBarenmpabii  mukia). — ISBN  978-5-534-16098-7. —  URL:
https://urait.ru/bcode/530422

AndunorenoBa, M. B. Xumwusa: ydyeOHMK W TPAKTUKYM i1 CPEIHETO
npodeccuonansHoro oopazoBanus / WM. B. Andunorenoa, A. B. ba6kos, B. A.
[TonikoB. — 2-¢ u3n., uctp. u gom. — Mocksa: MznarensctBo FOpaiit, 2023. — 291 c. —
(ITpodeccnonanpuoe obpazoBanme). — ISBN 978-5-534-11719-6. — URL:
https://urait.ru/bcode/513807

3.2.2. JlonoiHUTE/ILHAA JJUTEpaTypa

Tynuxun, E. . Xumus. B 2 4. Yacte 1. O0mas u HeopraHU4ecKas XUMUS:
y4eOHUK /11 cpenHero nmpodeccronaapHoro oopazosanus / E. W. Tynukun. — 2-¢ u3n.,
uctp. u gom. — Mocksa : U3gatensctBo FOpaiit, 2023. — 385 ¢. — (IlpodeccuonanbHoe
obpasoanue). — ISBN 978-5-534-02748-8. — URL.: https://urait.ru/bcode/513730

Tynukun, E. . Xumus. B 2 4. Yacts 2. Opranndeckast XuMus : y4eOHUK IJIs
cpennero npodeccruonansHoro oopazopanus / E. U. Tynukun. — 2-€ u3., ucnp. u JI01.
— MockBa : MzmarensctBo IOpaiit, 2023. — 197 c¢. — (IIpodeccnonanpHoe
obpasoanue). — ISBN 978-5-534-02749-5. — URL : https://urait.ru/bcode/513731

Hukonbckuii, A. b. Xumus : yuyeOHMK W TPaKTUKyM JJsI CPEIHEro
npodeccuonansHoro odpazoBanusa / A. b. Hukonbckuit, A. B. CyBopoB. — 2-¢ u3n.,
nepepab. u gom. — MockBa : WznmarensctBo [Opaiit, 2023. — 507 c. —
(ITpodeccuonansuoe obpazosanme). — ISBN 978-5-534-01209-5. — URL
https://urait.ru/bcode/513537

Pocun, 1. B. Xumus. YaeOHHK 1 3aJTa4HUK : JIJIS CPETHETO PO eCCHOHATTLHOTO
obpazoBanus / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — Mockga : M3naTrenscTBo
FOpaiit, 2023. — 420 c. — (IlpodeccnonanpHoe oOpazoBanue). — ISBN 978-5-9916-
6011-2. — URL : https://urait.ru/bcode/512022

Xumus. 3afayHuK @ ydyeOHOe MOocoOue Uis CpeaHero mpodeccHoHaIbHOrOo
obpazosanus / FO. A. Jlebenes [u nmp.] ; mox obmieit pemaknueit . H. ®aneeBa. —
Mocksa : MU3marensctBo FOpaiit, 2023. — 236 c. — (IlpodeccnonanpHoe 00pa3oBaHme).
— ISBN 978-5-9916-7786-8. — URL : https://urait.ru/bcode/513091

Xumus : y4eOHUK Ui CpeaHero mnpodeccuoHaibHOro odpaszoBanus / 0. A.
Jlebenes, I'. H. ®anees, A. M. T'ony6es, B. H. [llanoBan ; mox oOreit pexakiueit I
H. ®aneeBa. — 2-e u3a., nepepad. u pon. — Mocksa : U3narensctBo FOpaiit, 2023. —
431 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-7723-3. — URL
https://urait.ru/bcode/513073

3.2.3. UnuTepHeT-pecypchbl

Enunas xoyekius mudpoBeIX 00pa30BaTEIbHBIX peCypcoB. — PexxuM mocTyma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

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

Poccuiickas anexktponnas mkoja — Pexxum noctyna: http://www.resh.edu.ru/;

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

https://book.ru

https://urait.ru



4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

KonTpoib

u OLICHKAa

pE3yNbTATOB

oOydeHus

OCYHICCTBIIACTCA

MperogaBaTciicM B IIPOLECCC ITPOBCACHUA ITPAKTUICCKHUX BaHﬂTHﬁ, TCCTUPOBAHUS,
a TarxoKC BbIIIOJITHCHUA O6y‘-IaIOHII/IMI/IC$I HHANBHUAYAJIbHBIX 321,[[3HI/II>1, ITPOCKTOB,
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| Pe3dyabratr 00y4eHusi Tuner OHeHOqu X
MepOonpuATHH
| OcHOBHOe co/iep:KaHue
L Paznea 1. OcHoBbI Popmy.HpoBars,
0a3oBble MOHATHS U
CTPOCHUS BellecTBa
3aKOHbI XUMUH
1.1 [ OK 01 CtpoeHue aToOMOB CocraBnsath xumudeckue |1. Tect «CTpoeHne aToMoB
XUMUYECKUX (hOpMYJIBI COCIMHCHHUI B |XUMHUYECKUX PJICMCHTOB U
3JIEMEHTOB U IPUPOAA (COOTBETCTBHH CO IPUPOJA XUMUYECKOMN
XUMUYECKOH CBS3U CTENIEHBIO OKUCIICHHS CBSI3W».
XUMUYECKUX AJIEMEHTOB, |2. 3aJauu Ha COCTaBJICHUE
WCXOJIS U3 BAJICHTHOCTH U |XUMHUYECKUX (HOPMYIT
3JEKTPOOTPULATENIBHOCTU |BYXaTOMHBIX CO€IMHEHUM
(oxcumoB, cynbhuaos,
TUAPUAOB U T.IL.).
3. 3agaHus Ha
UCIIOJIb30BAaHNE XUMUYECKOM
CHMBOJIMKHA U Ha3BaHUU
COEMHEHUH 110
HOMEHKJIaType
MEXIYHApOJIHOTO COI03a
TEOPETUYECKOU U
MPUKJIAJIHON XUMHUU U
TPUBUAIIbHBIX Ha3BAHUM IS
COCTaBJICHUS] XUMHUYECKUX
dbopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(hUI0B, TUAPUIOB U T.I1.)
U IPYTUX HEOPTaHUUECKHUX
COEIMHEHUH OTJEIbHBIX
KJIaCCOB
1.2 | OKO01 |I[lepuoanueckuii 3aKoH |XapakTepu30BaTh 1. Tect «Mertannuueckue /
OK 02 n tabmuma J[. 1. XHMHYECKHE DJIEMECHTHI B |HEMETAJUIMYECKHE CBOMCTBA,
Menneneena COOTBETCTBUU C UX 3JIEKTPOOTPULIATENBHOCTD U
TOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX DIIEMEHTOB B
XUMUYECKUX DJIEMEHTOB  |COOTBETCTBHUE C UX
J.1. Menneneesa 3JIEKTPOHHBIM CTPOCHUEM U
MIOJIOXKEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHUYECKHX dj1eMeHToB J[. 1.




OK/IIK

Monayas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oLeHOYHBIX
MeponpUus THIA

MenpaeneeBay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOEHUEM aTOMOB
XAMUYCCKHUX JIEMCHTOB U
MEePUOJUYECKUM U3MEHEHUEM
CBOMCTB XHUMHUYECKUX
9JIEMEHTOB U MX COCIUHEHUI
B COOTBETCTBHHU C
MTOJIOKEHUEM
[Iepuonnueckoii cucreme.

3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUYECKHUE 3a/1aHus Ha
XapaKTEePU3aALHIO
XHMHYECKHX 3JIEMCHTOB:
«Meramauueckue /
HEMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K DJIEKTPOHY
XAMUYECKHX JIEMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MIOJIOKCHUEM B
NIEPUOIUYECKON CUCTEME
XAMUYCCKHX DJIEMCHTOB
J.1. MenneneeBa»

Paznea 2.
XuMHuuecKue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX PeaKkuuid

KonTtpoabHnas padora
«CTpoeHue BemecTsa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

THUIBI XUMHAYECKUX
peakuuii

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

1. 3amaun Ha cocTaBJICHUE
YpPaBHEHUH PEaKIUM:

— COCIUHEHMS, 3aMCIICHNS,
pasnoxeHusi, o0OMeHa,

— OKHMCIIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKITUI
C UCIIOJIB30BaHUEM METOa
3JIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT Macchl
BEIIeCTBA WK 00BEMA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WK 00BbEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIHH
BEIIIECTB; PACUETHI MACChI
(oOBéMa, KomMm4ecTBa
BEIIECTBA) MPOAYKTOB
peaKIfu, eclii OJTHO U3
BEIIIECTB UMEET IPUMECH

2.2

OK 01

DNEeKTPOIUTHYECKAS

CocraBnaTh ypaBHEHHUS

1. 3amanus Ha cOCTaBJIEHIE




OK/IIK

Monayas/Pa3nen/Tema

PesynabTaT 00yuenus

THunbl 0LIEHOYHBIX
MeponpUus THIA

OK 04

IUccoLManusa u
WOHHBIA 0OMEH

XUMHUYECKHUX PEaKIIHH
HOHHOI'0 0OMeHa ¢
ydacTueM
HEOPTaHMYECKUX BEIECTB

MOJICKYJIAPHBIX 1 HOHHBIX
pEaKIUii C y4acTUEeM KHUCIIOT,
OCHOBaHUI U COJICH,
YCTAHOBJICHUE U3MEHECHUS
KUCJIOTHOCTH CPEbI

Paznen 3. Crpoenue u
CBOMCTBA
HEOPraHN4eCKHUX
BellleCTB

HccaenoBarhb cTpoeHuUE U
CBOMCTBA
HEOPraHU4eCKHX
BelllecTB

KonTpoasnas padora
«CBoiicTBa
HEOPraHU4eCKHX BelleCTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposarsb
HEOPraHU4ecKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHHEM

1. Tect «<Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBJICHUE XUMHYECKOU
dbopMyIbI UCXOIS U3
Ha3BaHUS BEILECTBA 110
MEXTyHApOAHOMN WIIN
TPUBUAIBHON
HOMEHKJIaType».

2. 3ajaum Ha pacuer
MacCOBOH 101U (MaccChl)
XUMHYECKOI'0 2JIEMEHTA
(coenuHeHMsI) B MOJIEKYJIe
(cmecn).

3. IIpakTrueckue 3a1aHus 1o
KJaccuukanuu,
HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPTraHWYECKUX BEUIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTyeckue 3a1aHus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BUAA
XUMHUYECKOM CBS3U U TUNA
KPUCTAJUIMYECKON pElIeTKN

3.2

OK 01
OK 02

DOu3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

VcranaBauBarth
3aBUCHUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, & TAK)KE TUIIA
KPHUCTAJUTNYECKOMN
peueTku

1. Tect «OcobeHHOCTH
XHUMUYECKHX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(OTEPHBIX
TUJPOKCHUJIOB U COJICI.

2. 3aaHus Ha cOCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKkiuil ¢ yyacTueM
MPOCTHIX U CIIOKHBIX
HEOPTraHWYECKHUX BEIECTB:
OKCHUJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUICCKUX
KHCJIOT, OCHOBaHUM U




OK/IIK

Monayas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oLeHOYHBIX
MeponpUus THIA

aM(OTEPHBIX TUAPOKCHIOB,
HEOPraHUYEeCKUX COJIEH,
XapaKTepU3yIOLINX UX
CBOMCTBA U CLIOCOOBI
HOJIyYEHUS.

3. IIpakTrko-
OpUEHTUPOBAHHBIE
TEOpPETUYECKHE 3aJaHNs Ha
CBOMCTBA U IIOJIyYEHUE
HEOPraHMYEeCKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxarnus
HEOPTaHHYECKUX
BEIIECTB

Uccnenosats
KaueCTBEHHBIC PEAKIINH
HEOPraHUYECKHUX BEILECTB

1. IlpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
[0 COCTaBJICHUIO
XUMHYECKHUX PEAKIUM C
y4acTHEM HEOPTaHMYECKUX
BEII[ECTB, UCIIOJIb3YEMBIX TSI
UX WICHTH(PUKAIINH.

Pasnen 4. Ctpoenue u
CBOliCTBa
OpPraHuYecKux
BelleCTB

HccaenoBarb cTpoeHue U
CBOIICTBA OPraHN4YeCKHX
BellecTB

Konrtpoabnas padora
«CTpoeHue u cBOMCTBA
OPraHu4YecKuX BelecTB»

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIAaTypa
OpraHUYECKUX
BELIECTB

Knaccupunuposars
OpraHUYEeCcKUe BEIECTBA B
COOTBETCTBHUH C UX
CTPOCHHEM

1. 3ajaHus Ha cocTaBIEHUE
Ha3BaHWN OpPraHMYECKHUX
COCIMHEHUH 110 TPUBUAIILHOMN
WU MEXKITYHapOIHON
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3aiaHus Ha COCTABJICHUE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hOpMyJT
OpPraHMYECKUX BEILECTB
OTJIENBbHBIX KJIACCOB.

3. 3agauu Ha ompeeNieHne
npocreiiel GopMyIibl
OpPraHUYECKON MOJIEKYJIbI,
UCXOAS U3 DJIEMEHTHOIO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CaoiicTBa
OpraHuYeCKUX
COeIUHEHUN

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

1. 3amanus Ha cocTaBlIEHUE
YpaBHEHUN XUMUYECKUX
peaKkiuil ¢ yyacTueM
OpPTraHWYECKUX BEIIECTB Ha
OCHOBaHHMH MX COCTaBa U
CTPOCHUS.

2. 3aaHus Ha cOCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKkiuii, WITIOCTPUPYIOIIUX
XHMHYECKHE CBOMCTBA C
Y4eTOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIIUA




THunbl 0LIEHOYHBIX

Ne | OK/TIK (Moayas/Pasznen/Tema| Pe3dyabTat 00yueHust N
MeponpusITHI
Y TEHETUYECKOU CBS3H
OpPraHUYECKUX BEILECTB
Pa3HbIX KJIACCOB.
3. PacueTtHble 3a1a4yu 1o
YPAaBHEHUSIM PEaKLMii C
y4acTHUEM OPTaHUYECKUX
BEIIECTB.
43 | OK01 |Unentudukamus Hccnenosath 1.IIpakTuko-
OK 02  |opraHmyeckux KAueCTBEHHBIC PEAKLIUM  |OPUEHTUPOBAHHBIC 3aJaHUS
OK 04  [BemiecTB, MX 3HAYEHUE |OPTaHUUYECKUX 110 COCTaBJICHUIO
U IPUMEHEHUE B COCIUHEHUH OTACIBHBIX  |XUMUYECKUX PEAKLUH C
OBITOBOM 1 KJIACCOB y4acTUEM OPTaHUYECKUX
IIPOU3BOJICTBEHHOU BELIECTB, B T.4.
JeSITEIbHOCTH UCIOJIb3YEMBIX JUISl UX
4eJI0BEKa UICHTUDUKALMY B OBITY U
IPOMBIIITIEHHOCTH.
5 Pasnen 5. XapakTepu3oBaTh
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMOAMHAMHYecKHe ((PaKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUSA XHMHYECKHX peaKnui
XHMHYECKHX peakuui
5.1 |OKO01 |Kunernueckue XapakTepus3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 [3akoHOMEpHOCTH BJIMSIHUE KOHLIEHTPALUKA  [TEOPETUYECKHUE 3aJaHUsI Ha
MIPOTEKAHUS pearvpyoIyx BeIecTB U |aHanu3 (paKkTopoBs,
XMMHMYECKHUX PEAKIIMH |TeMIIepaTypbl Ha CKOPOCTH |BIUSAIOIIMX HA U3MEHEHHUE
52 | OK 0] TepmonmHamMuyeckue | NAMHICCKHX peakuui CKOPOCTH XUMHUYECKOU
OK 02 |3axomomepHoCTH XapakTepru3oBaTh peakuuu. [IpakTuko-
NpoTeKAHHs BIIUSTHUE U3MEHEHUS OpUEHTUPOBAHHBIE 33 JaHUS
XUMIIEcKHX peakuuii, |KOHUCHTPALUIH BELIECTB, | Ha NPUMEHEHHE IPUHLMIA
PaBHOBECHE peaKuuu Cpenbl U Jle-IllaTense aiist
XUMIIECKHX peakuuii | TEMIIEPATYpbI Ha HaXO0XK/I€HUs HaIIPaBJICHUS
CMEIllEHNEe XUMUYECKOTO  |[CMEIEHUS] paBHOBECHUS
paBHOBECHS XMMHUYECKON PEaKIMU U
aHayu3 QaKTopoB,
BIIMSIOLINX HA CMELLEHUE
XMMHYECKOTO PaBHOBECHUS
6 HccnenoBath nCTHHHBIE
Paznen 6. PactBopbl  [pacTBOpPBI € 3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 | OKO01 |I[TonsaTue o pactBopax |Pa3nuuare HCTUHHBIE 1. 3ajaun Ha MPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOpOB.
6.2 | OK01 |HccrnenoBanue HccnenoBath Gpusmko- 2. IlpaxTuKo-
OK 04  [cBOWCTB pacTBOpPOB XUMHUYECKHE CBOWCTBA OpHCHTHPOBAHHEIC

HCTUHHBIX PaCTBOPOB

pacyeTHbIE 3a1aHUS Ha
JTUCTIEPCHBIE CHCTEMBI,
UCTIOJIb3yeMbIe B OBITOBOW U
MIPOU3BOACTBEHHOMN
NCATCIIBHOCTHU YCJIIOBCKA




Tunsl oLeHOYHBIX

Ne | OK/TIK (Moayas/Pasznen/Tema| Pe3dyabTat 00yueHust N
MepOonpUATHH
Il | IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHMe (COAepPKaAHNEe MPUKJIATHOIO
MO/1YJIfA)

7 Paznen 7. OuenuBaTth nocjaeaAcTBH |3amuTa Keiica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oynymiei
NPOU3BOACTBEHHOH |IPOM3BOJACTBEHHOM npogeccuoHaIbLHOU
AeATeIbHOCTH AeSITeIbHOCTH YeJI0BeKa |1esiTeIbHOCTH)
YyeJI0BeKa ¢ MO3MIuH

JKOJIOTHYECKOMI
0e30macHOCTH
OK 01 Xumus B ObITY H OnenuBats nocnencteus  |Kefic (¢ yuetom Oymymeit
OK 02  |mpou3BOJICTBEHHOM OBITOBOH U npodeccuoHaIbHON
OK 04 |mearenbHOCTH MIPOU3BOJICTBEHHOMN JESITEIIBHOCTH)
OK 07  |genoBeka JeSATEIbHOCTH YesoBeKa ¢ |Bo3MOKHbIE TEMBI KEHCOB:

HO3UILIUHA DKOJIOTHUECKOU
0€30I1aCHOCTH

1. IloTennenue Kaumara u
BBICBOOOXKIEHHE Ta30BbIX
THIPATOB CO JIHA OKeaHa.

2. Byayue marepuaisl s
aBHMa-, MalIHHO- U
IPHOOPOCTPOCHHS.

3. HoBble maTepuaibl 1jist
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB




