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AnantupoBaHHas pabodas Iporpamma 001eo0pazoBaTelbHOM YICOHOW AMCITUTUTMHBI

pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:

- ®enepanbHOr0 TroOCYAapCTBEHHOT0 O0Opa30BaTENIbHOTO CTaHAapTa CpeaHero OOMIero
obpasoBanus (rmpuka3 Munoopuayku Poccuu ot 17.05.2012 r. Ne 413);

— Pexomenpanuii mo opraHuzaluu MOJIy4E€HUsI CPeHEro o0Iero oopa3oBaHus B Mpesenax
OCBOCHHS 00pa30BaTENbHBIX MPOTPaMM CpeIHEro MpodeccuoHanbHOro o0pa3oBaHus Ha 0Oasze
OCHOBHOro o00mmero ooOpa3oBaHusi ¢ YydyeroM TpeOoBaHUN (enepaqbHbIX TOCYAAPCTBEHHBIX
00pa3oBaTEeNbHBIX CTAaHIAPTOB W TONy4aeMOW Tpo(eccud WIM CHEHUATBHOCTH CPEIHEro
npodeccuonanpsHoro obpazoBanus (mucbMo JlemapramMeHTa rocyAapCTBEHHOW MOJUTHKU B cdepe
noarotoBku pabounx kagpoB u JIIO Mwunobpnayku Poccum ot 17.03.2015 Ne 06-259) c
YTOYHEHUSIMH, 0J100peHHbIMU HayuHo-meronauueckuM coetoM lleHTpa mpodeccrnoHaaIbHOro
obpazoBanus u cucteM kBanmupukanuit PI'AY «DHUPO» (mporokon Ne 3 ot 25.05.2017 r.);

- Ilpukaza MunucrepcrBa I[IpocBemenuss Poccun ot 12.08.2022 r. Ne 732 «O BHeceHUM
U3MEHEHUN B (elepanbHblii TOCYAapCTBEHHBIM 00pa30BaTENbHBI CTaHIAPT CPEJHEro OOIIEero
o0pa3zoBaHus, YTBEpXKIEHHBIN MpukazoM MuHucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
O®enepanuu ot 17 mas 2012 r. Ne 413» (3apeructpuposano B Muntoctre Poccun 12.09.2022 Ne 70034);

- denepanbHOTO  TOCYJApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHIApTa  CPEIHETO
npodeccuoHansHOro o0pazoBaHus 1o cnenuansHoctu 22.02.06 CBapodyHoe MPOU3BOJACTBO (YTB.
npukazoM MuHHcTepcTBa oOpasoBaHuss W Haykn P® or 21 ampens 2014r. Ne 360,
3apeructpupoBanHoro B Muniocte 27 uroHs 2014 1. Ne 32877, ¢ u3MEHEHHSIMH, BHECEHHBIMU
npukazoM MuHuctepcTBa o6pasoBaHus U Hayku Poccuiickoit @enepanuu ot 9 ampens 2015 r. N
389, (3apeructpupoBan MunuctepctBoM rocturu Poccuiickoit @eaeparuu 8 mas 2015 .,

N 37216) u npukazom Munucrepcta npocseinieHus: Poccuiickoit @eneparuu ot 13 urons 2021 r. N
450 (3apeructpupoBan MuHuctepcTBoM toctuiu Poccuiickoit ®denepaunn 14 okrabpsa 2021 r., N
65410).

- [IpumepHoil paboueill mporpamMmbl 00IE00Pa30BAaTENbHON JUCHUIUIMHBL «XUMHUS» A
MpoeCCHOHANIBHBIX 00pa30BaTeNIbHBIX Opranu3aiuii, paspadoranHo P®I'BOY IO HPIIO u
YTBEP)KJEHHON Ha 3aceiaHuu CoBeTa IO OLIEHKE COJepKaHWs M KauecTBa MPUMEPHBIX paboumx
nporpaMM  0011eo0pa3oBaTeNbHOIO M COLMAIBbHO-TYMAaHWTAapHOIO  IMKJIOB  CPEJHETO
npodeccuoHaabHOro oopazoBanus ot «30» Hos0ps 2022 r., r. Mocksa.

— Meronnyeckux peKOMEHJAIMi 1o pa3padoTKe U peanu3alud  aJanTHPOBAHHBIX
00pa3oBaTeNbHBIX MPOrpaMM cpeaHero npodeccruonansHoro oopazoanus (ITuceMo MuHOOpHaYKH
Poccun ot 22.04.2015 Ne 06-443).
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1. OBIIASA XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUIIJIAHBI «XUMUS».

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaATbHOI
00pa3oBaTeIbHOI MPOTrPAMMBI

AnantupoBaHHass pabodass mporpamma o0ImieoOpa3oBaTeIbHON  yueOHOM
JUCUUIUIMHBL XUMHUSI (Z1ajiee — mporpamMmma) npeaHa3HaueHa i U3y4eHus: XUMUU B
paMKax peaJu3alii CcpeaHero oOmero oOpa3oBaHus B Ipejeliax OCBOEHUSA
aJanTUpOBaHHOM oOpa3oBarenbHO mnporpammbel CIIO (mporpamMmbl  MOATOTOBKU
crenuanrucToB cpennero 3seHa) (nanee — AOIL CITIO (ITTICC3)).

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpemgnero oOrmiero
oOpa3oBaHus, MPEIBIBIIEMBIX K CTPYKTYpe, COACPKAHUIO U PE3yJIbTaTaM OCBOCHHS
y4eOHOM JUCHMIUIMHBI «XHUMHS», B COOTBETCTBMM C PexoMeHaamusMu 1o
OpraHu3allid TOJYYEHUsI CpeHero oOmero oOpa3oBaHUsA B Ipejeiax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeAaHero mnpodeccruoHanbHOTO 00pa3oBaHus Ha 0Oase
OCHOBHOTO  o0miero oOpa3oBaHusi C yd4eToM TpeboBaHui  (enepanbHBIX
rOCyapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAAPTOB U IMOJIYYaeMOM  CHEIUAIbHOCTU
CPEIIHETO npodeccuoHanbHOTO oOpazoBaHus (muceMo JlenaprameHTa
roCyJapCTBEHHOW TOJUTUKU B cdepe nNoAroroBku padouumx kaapoB u IO
Munob6pHayku Poccun ot 17.03.2015 Ne 06-259).

[Iporpamma y4eOHOM JUCHUIUIMHBI pa3padOTaHa C YYETOM OCOOEHHOCTEH
opraHu3anud  o0Opa30BaTEIBLHOTO  Mpolecca W IMCHXOJIOrO-TIEeIarorHYeCcKOoro
COTIPOBOKJICHHUSI OOYYalOIUXCS WHKJIIO3UBHBIX TPYII, BKIIOYAIOIIMX WHBAIUAOB U
JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710pOBbs (Hanee — il ¢ OB3).

[IpuknagHOii MOIyNb BKJIIOYACT ONWMH pasfen. Paszmen 7. «Xumus B ObITY H
MIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKa» pPEANM3yeTCs Ha OCHOBE Marepuala,
CBSI3aHHOTO C IKOJIOTHYECKON O€30MacHOCThIO M OIICHKOM TOCHEJCTBUN OBITOBOM U
MPOU3BOJICTBEHHOM JIEATENBHOCTH, [0 OTpacisM Oyayimieid mnpoQpecCuoHaIbHON
JESATEIIBHOCTH O0yJarOIuXC .

1.2. Ilesiu ¥ muIaHMPYeMble pe3yJabTaThl 0CBOCHHUS JUCIHHUILIUHBI.
1.2.1. lleau 1 3a0a49 JUCHUILIHMHBI.

Heab: @opMupoBaHME Yy CTYJCHTOB TMPEACTABICHUS O XUMHYECKOU
COCTaBJISIONICH €CTECTBEHHOHAYYHON KapTUHBI MUPA KaK OCHOBBI MPUHSITHUS PEIICHUM
B JKM3HCHHBIX M TPOU3BOJACTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO IIOBEJCHUS B
IIPUPOJHOM CpeJie.

3agaun  aucuMIUIMHBI: 1) copmupoBaTh TOHMMAHHE 3aKOHOMEPHOCTEH
MPOTEKAHUS XUMHUYECKUX TNPOLECCOB U SBJICHUM B OKPYKAKOWIECU Cpele, LETOCTHON
Hay4YHOU KapTHUHBI MHpPA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTH yYMEHHS COCTaBISATH (POPMYJIbl HEOPTAaHMYECKUX W OPTaHMYECKHX
BCIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH
pE3yIAbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHYECKHX
DKCIIEPUMEHTAJILHBIX ~ UCCJIEAOBAHMM ¢  COOJMIOJIGHWEM TpaBuUil  0€30MacHOTO
oOpallleHHs C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OPMAIUMI0O XUMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOUYHUKOB,;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUS CBOCH NEATEILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh MOHMMAHKWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKU U
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.

1.2.2. Ilnanupyembie  pe3yJbTaThbl O0CBOCHUA 001eoOpa3oBaTeIbLHOI
TUCIHUTLTHHBI.

OcBoenne coaepkaHus Y4YeOHOW TUCHUIUIMHBI XUMHS  OOCCIECUMBACT
JOCTHKEHHE CTYIEHTAMU CICAYIOIIUX PE3yIbTaTOB:

0J151 CIAOOCLIUAUX 0OVYAIOUIUXCSL:

- CIIOCOOHOCTD K COITMAIBHOM a/lanTalliil U WHTErpaIui B OOIIECTBE, B TO YUCIIE
Opy  pealn3alid BO3MOXKHOCTEH KOMMYHHMKAllUM Ha OCHOBE CJIOBECHOM peuu
(BKJIFOUAsi YCTHYIO KOMMYHHUKAIIMIO), a TakXKe, MPU >KEeJIaHUU, KOMMYHHUKAIlUM Ha
OCHOBE >KECTOBOU peyH C JIMIIaMU, UMEIOIIUMH HAPYIIICHUS CITyXa;

- BJIaJICHUE HABBIKAMH OIPEICIICHUS U UCIPABICHUS CIEHU(PUUIECKUX OIIMOOK
(arpaMMaTH3MOB) B MUCHbMEHHOM U YCTHOU peyu;

— c(OpMHUPOBAHHOCTh W PA3BUTHE OCHOBHBIX BHUJOB PEUEBOU JI€ATEILHOCTH
O0yJarommxcss — CIyXO3PUTEIBbHOTO BOCHPUITHS (C HCIONb30BAHHEM CIYXOBBIX
annaparoB U (WJIHM) KOXJIEAPHBIX UMIUIAHTOB), TOBOPEHHUS, YTEHUS, TUChMA.

07151 06Y4aIOUUXCA C HAPYULEHUAMU ONOPHO-08USAMENbHO20 ANNAPaAma.:

— BJAJICHUEC  HABBIKAMH  TNPOCTPAHCTBEHHOH W COIMAIBHO-OBITOBOM
OpPUEHTHUPOBKU; YMEHHE CAMOCTOSITEIbHO U O€30MaCHO MEePEIBUTaThCA B 3HAKOMOM U
HE3HAKOMOM IMPOCTPAHCTBE C UCIIOIH30BAHUEM CIICIIMAIBHOTO 000PY/I0BAHNS;

— CIOCOOHOCTh K OCMBICIICHHIO M JuddepeHnnanu KapTUHbI MHpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOW OpraHU3aIlny;

— CIIOCOOHOCTH K OCMBICIICHHIO COIIMAILHOTO OKPY>KEHHSI, CBOETO MECTa B HEM,
NPUHATHE COOTBETCTBYIOIINX BO3PACTY IEHHOCTEH U COLIMATIBHBIX POJICH;

0J151 CIAbOBUOAUUX OOVHAIOWUXCSL:

— c(OpMHUPOBAHHOCTH HABBIKOB TUChMa Ha OpaiiJIeBCKOM MeYaTHOM MAaIlIMHKE;



1.2.2. Ilnanupyemble pe3yJbTAThl 0CBOCHHUS 00111€00Pa30BaATEJIbHOM TN CIUIJINHBI.

Koa n ILnanupyemMbie pe3yJibTaThl 0CBOCHHS TUCHHILIAHBI

HaMMeHOBaHHe

(l)OpMI/IpyeMLIuX Oo0mme JucuumimHapHble

KOMIIeTEeHIH i
OK 01. B yacTu Tpy10BOT0 BOCIIMTAHUSI: - BJaACTh CHCTEMOW XHMMHYECKHUX 3HAHUH, KOTOpas
BrioupaTh - TOTOBHOCTh K TPYydy, OCO3HAHHWE IIEHHOCTH MAaCTEPCTBa, | BKIIOYACT: OCHOBOIIOJIATAIOIIME MOHATHS (XHMMHYCCKUN
CIIOCOOBI TPYIOIIO0UE; 9JIEMEHT, aToOM, 3JICKTpOHHas 000J0YKa aTtoma, s-, p-, d-
peIleHus 3a1a - TOTOBHOCTh K AaKTHBHOH JCATEIBHOCTH TEXHOJIOTUYECKON U | 2JIGKTPOHHBIE OpOWTalM aroMOB, HWOH, MOJIEKYJa,
npoeCCHOHABH | COIMAIBHON  HAMPABJIICHHOCTH, CIIOCOOHOCTh  WHHUIIMHPOBATH, | BAJICHTHOCTD, 3JIEKTPOOTPHIIATEIIEHOCTD, cTeneHb
Ol JICATENIBPHOCTH | IJIAHUPOBATh M CAMOCTOSTEIILHO BBIMIOHAT TAKYIO ICATEIILHOCTD; | OKHCJICHHUS, XMMHUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
NPUMEHHUTEIBHO | - HHTEPEC K PAa3IUYHbIM cepaM mpodecCHOHATBHOM eI TEIbHOCTH, | MOJISIPHBIA 00BEM, YITICPOIHBINH CKENeT, PYHKIIMOHAIbHAS
K pa3jIMYHbIM OBJlajleHHe YHUBEPCAJILHBIMH Y4Ye€OHBIMH IO03HABATEIbHBIMH | TPYIINA, PAAUKAJI, H30MEPHs, H30MEpHI, TOMOJIOTUYECKHUHA
KOHTEKCTaM NeMCTBUSAMMU: psa,  TOMOJIOTHM,  YIJIEBOJOPOJBI,  KHCIOPOA- |

a) 0a30Bble JJOrHYecKHe JeHCTBHS .

- CaMOCTOSATEIHHO (POPMYIHPOBATh U AKTYATU3HPOBATH MPOOIIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIWBATh CYIICCTBECHHBIA MPU3HAK WA OCHOBAHHS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;

- ONpeACNATh TIIeNIM JIEATEIBHOCTH, 3aJlaBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B paCCMaTPUBAEMBIX
SIBJICHUSX

- BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh, OIEHUBATH COOTBETCTBHE
pEe3yNbTaTOB LIETISIM, OLIEHUBATh PUCKH MOCIEICTBUI 1eATEIbHOCTH;
- pa3BUBaTh KPEATHBHOE MBIIUICHUE IMPU PEIICHUU >KU3HCHHBIX
npodiem

0) 0a30BblIe HCCJIEI0BATENbLCKHE AeiiCTBHS:

- BJIAJETh HAaBBIKAMU Y4e€OHO-HCCIENOBATEIbCKOM M TPOEKTHOM
JESITEIILHOCTH, HaBBIKAMU Pa3pelieHUs Mpooiem;

- BBISBJISITH MPUYUHHO-CIIEJCTBEHHBIE CBA3M U aKTyalU3UPOBATH
3aJavy, BBIJBUTATH THIIOTE3y €€ PEIICHHS, HaXOJHUTh apTyMEHTBI
JUTSL TOKA3aTeNbCTBA CBOMX YTBEPKICHH, 3a/1aBaTh MapaMeTpbl U

a30Tco/eprKalllue COEAUHEHUs, OMOJIOTMYECKH aKTHUBHBIE
BeIIecTBa (YIJIeBOBI, KHUPHI, OSIIKH), MOHOMED, TTOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHS,
KpUCTAJIJINYECKasl peleTKa, TUIbl XUMUYECKUX peaKlMi
(OKHCIUTENBHO-BOCCTAHOBUTEINIBHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEaKIMd MOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTBI,  HEDJIEKTPOJUTBI,  DJIEKTPOIUTHUECKAs
JUCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaklui, XMMUYECKOe paBHOBECUE), TEOPUH
1 3aKOHBI (TEOPHs] XUMUUECKOTO CTPOEHHSI OPraHU4YECKUX
BeniecTB A.M. byrtnepoBa, Teopus 3JI€KTPOIUTHYECKON
aucconuanuu, nepuogudeckuii 3akon [[.1. Menneneesa,

3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CI/IMBOJ'H/I‘-IGCKI/Iﬁ A3BIK XUMHH, (baKTOJ'IOl"I/I‘-IeCKI/Ie
CBEICHHMSI O CBOWMCTBAaX, COCTaBe, TMOJYYCHHH U
0e301macHOM HCIIOJIL30BaHUH BaKHENIITNX

HEOPTaHMYECKUX M OPraHUYECKUX BEIIECTB B OBITY U
MPAKTHYECKOM JIEATETLHOCTH YETIOBEKA;
- YMETh BBISBISTH XapaKTepHBIC MPU3HAKN U B3aMOCBS3h




KPUTEpPUU PELLICHHUS;

- QHAJIU3UPOBATH MOJIYUYECHHBIE B XOJI€ PELICHUSA 3a/1a4U PE3YJIbTATHI,
KPUTUYECKH OLICHUBAaTh HUX JOCTOBEPHOCTb, IIPOTHO3MPOBATH
U3MCHEHUE B HOBBIX YCIIOBHSX;

- YMETb IIEPECHOCHUTH 3HAHUS B IIO3HABATEIBHYIO U IPAKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

- BBIJBUTaTb HOBBIE UJCH, NPEIaraTb OPUTrMHAIbHBIC MOAXOABI U
peLIcHus;

- CIOCOOHOCTh MX MCII0JIb30BaHMs B [T03HABATEIBHOM U COLMAIbHON
IIPaKTHUKE

W3YYEHHBIX TIOHSATHHA, NPUMEHSATh COOTBETCTBYIOIIHE
IOHATUS NPU  ONUCAHUM  CTPOEHUS U  CBOMCTB
HEOPTaHWYECKUX U OpraHMYeCKUX BEIIECTB H  UX
IPEBPALLCHUH; BBIABIATh B3aUMOCBA3b  XUMHUYECKUX
3HaHUH C TOHATHSAMH W TPEICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEJMETOB;

- yMeTh WCIOJNb30BaTh HAWMEHOBAaHUS XUMHUYECKUX
COEAMHEHUIN MEXIyHapOJHOI'O CO03a TEOPETUYECKOH U
OPUKIAAHON  XUMUM WM TPUBHAJIbHBIC  Ha3BaHMSA
BRKHEHIIUX BEINECTB (ITWJIEH, aleTWIEH, IJHLEPHH,
¢deHon, Qopmanprernn, yKCycHas KHCIIOTA, TIIUIHH,
yrapHbIi ra3, yriaeKucIblii ra3, aMMuak, raiieHasi U3BecTb,
HeraimieHasi H3BeCTb, NHUTHhEBAas Ccola M JIPYTHX),
COCTaBJIATh (DOPMYJIbl HEOPTaHUYECKUX M OPraHHMYECKUX
BEIIECTB, YPABHEHUS XUMHUYECKHX PEaKIHid, OOBSICHATH
UX CMBICNI; HOATBEPXKJIaTh XapaKTE€PHble XHUMUYECKHE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMU
Y 3aIMCAMHU YPAaBHEHUIN XUMHUECKUX PEaKLIUH;

- YMeTh YCTaHABIMBATh NPUHAUIKHOCTh H3YyYCHHBIX
HEOpPraHMYeCKUX M  OpPraHWYeCKMX  BEUIeCTB K
OTpeNleIeHHBIM ~ KJIacCaM W TPYIIaM  COEIWHEHHH,
XapakTepu3oBaTh HMX COCTaB M Ba)KHEHIIHME CBOICTBA;
OTIpEeNIeNIATh BUIBl XWMHYECKHX CBs3eH (KOBaJICHTHAS,
MOHHas, MeTaJIn4yecKas, BOJIOPOJIHAS), THUIIBI
KPUCTAJUTMIECKUX PEIIETOK BEUIECTB; KIAaCCH(DUIINPOBATH
XUMHUYECKHE PEaKIINU;

- chopMHUpOBaTh TPEACTABICHHUS: O XUMHUYECKOU
COCTABJISIIOLICH €CTECTBEHHOHAyYHOW KapTHHBI MHpA,
pOMM XWMHM B TIO3HAHWW SIBJICHWH TPHPOIBI, B
(OpMHUPOBAHUN MBIIIJICHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW ~ TPaMOTHOCTH, HEOOXOOUMOW NSt
pelieHusl  MPaKTHYECKUX  3aJad M SKOJOTMYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO H
MIPUPOIHOM CPEE;




- YMETh MPOBOJMTH PAcUeThl O XUMHUYECKUM (HOpMyIIaM
U YPaBHEHMSM XHMHYECKUX PEAKLUH C MCIIOJIb30BaHUEM
(U3NYECKUX BEIMYUH, XapaKTePHU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
YCIOBHSA) ra30B, KOJIMYECTBA BELIECTBA; MCIOJIb30BaTh
CHCTEMHbIE XUMUYECKHUE 3HAHUS NI NPUHATUS PELIeHUN
B KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C
BEILIECTBAMM U X IPUMEHEHUEM

OK 02.
Hcnons30BaTh
COBPEMECHHBIC
CpeJ/ICTBa MOUCKA,
aHanm3a u
UHTEPIPETALNH
UHPOpPMALIUHU U
uH(}pOpMaITMOHHBI
€ TEXHOJIOTUH
JIUISL BBITIOJTHEHUS
3a7a4
npodeccuoHanbH
O IeATSIbHOCTH

B 006.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMS:

- chOpMUPOBAHHOCTL  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKd U OOIIECTBEHHOU
MPAKTUKH, OCHOBAHHOTO Ha JMANIOre KYJIbTYp, CIIOCOOCTBYIOILETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YUTATENbCKOM KYJIBTYPbl Kak
CpEACTBA B3aMMOAECHCTBUS MEKTY JIFOJbMHU U TTO3HAHUS MUPA;

- OCO3HAaHHWE UEHHOCTHM HAYYHOM JEeATEIbHOCTH, T'OTOBHOCTH
OCYIIECTBIISITh TMPOEKTHYIO U HCCIEI0BATEIBCKYIO JIEATEIbHOCTh
WHJIUBUIyaJIbHO U B TPYIIIIE;

OBiajeHue YHUBEPCAIbHBIMU Y4YeOHBIMHM MO3HABATEJIbHBIMU
JeliCTBHSIMU:

B) pabdora ¢ nundopmanueii:

- BJAJETh HABBIKAMHU IMOJY4YE€HUS HHPOpPMAIMH U3 HCTOYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSATENIBHO OCYILIECTBIATH ITOUCK, aHAJIM3,
CUCTeMATHU3allMI0 W MHTEpHpeTanuio HHQOpMAUU pPa3IuYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

- cO37]aBaTh TEKCTHI B Pa3MYHBIX opMaTax C y4eTOM Ha3HAUYCHUS
uHpOpMalMl U 1eJIEBOM ayIUTOPHH, BBIOMpas ONTHUMAJIbHYIO
dbopMy mpeacTaBIeHUs U BU3yalTU3allNN;

- ONCHUBATH JOCTOBEPHOCTH, JICTUTHUMHOCTH I/IH(bOpMaI_H/II/I, (S]
COOTBETCTBUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- WCIIOTh30BATh Cpe/cTBa nH(pOpPMaAITMOHHBIX u
KOMMYHUKAI[MOHHBIX TEXHOJIOTMM B pEHIEHUHM KOTHUTUBHBIX,
KOMMYHUKATHBHBIX W OPraHU3alfUOHHBIX 3aaa4 C CO6J'H-O)I€HI/IeM

- yMeThb IUIAaHMPOBaTb U  BBIOJHATh XHUMUYECKUI
9KCHEPUMEHT (TPEBPAILCHUs] OPraHUUECKUX BEILECTB MPH
HarpeBaHuM, MOJY4YEHHE OTWIEHAa W U3Y4YEHHUE €ro
CBOWCTB, KAyeCTBEHHBbIE pEaKUUU Ha  aJbJAETH]Bbl,
KpaxMaJl, YKCYCHYIO KHUCIIOTY; JIeHaTypamusi OelKoB MpH
HarpeBaHuM, IBETHbIC pEaKUUU OCJKOB; NPOBOAUTH
peakuuu HOHHOrO OOMEHa, ONPENENATh CPeny BOJHBIX
pacTBOPOB, KAauyeCTBEHHbIE pEakIMM Ha  Cyiabdar-,
KapOOHaT- M XJOPUA-aHUOHBI, HA KaTUOH AaMMOHUS;
pelmaTe  AKCIEpPUMEHTAJBHBIE  3aJadyd [0  TeMaM
"Metamnsl" u  "Hemeramnel") B COOTBETCTBUU C
NpaBWIAMU TEXHUKH O€30MacCHOCTH MHpU OOpalleHuu ¢
BelIECTBAMM W JJAOOpAaTOpHBIM  00OPYAOBAaHUEM;
IPEICTaBIISATh PE3YJIBTAThl XMMHUYECKOTIO IKCIIEPUMEHTA B
(dhopme 3amucu ypaBHEHHI COOTBETCTBYIOIIUX PEAKIIMN U
(opMyIMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

- yMeTh AaHAJIU3UPOBAaTh XUMHUUYECKYI0 HH(POpPMAIUIO,
HOJY4aeMyI0 M3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOU
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIAJIETh OCHOBHBIMM METOAAMHM HAY4YHOI'O ITO3HAHUSA
BEIIECTB W XUMHUYECKUX sBJICHUN (HaOmIOmeHue,
U3MEpEeHue, SKCIIEPUMEHT, MOJICTUPOBAHHE);

- YMETbh NMPOBOIUTH PAcUEThl 10 XUMHUYECKUM (QopMyIam
U YpaBHEHMSM XUMHYECKHX PEAKLHH C HCIOJIb30BaHUEM
(u3MUeCKUX BENUYMH, XapaKTEpU3YIOLIUX BelIecTBa C




TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHHsl, TPaBOBBIX M OTHYECKHX HOPM, HOPM
uH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHl HH(POpMAIIHHY,
UH(POPMALIMOHHOM 0€30MacHOCTH JTMYHOCTH,

KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMalbHbIE
yCIOBHSA) Ta3oB, KOJIMYECTBA BELIECTBA; MCIIOJIb30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHUS UL NIPUHATUS PELICHUN
B KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM

OK 04.

D¢ dexTuBHO
B3aUMO/IeIiCTBOBA
Tb U paboTaTh B
KOJIJIEKTHBE U
KOMaHJIe

- TOTOBHOCTb K
CaMOOITPEAEIIEHHUIO;
-OBJIa/ICHUE HAaBbIKAMU Y4eOHO-HCCIIE0BaTEIbCKOM, MPOSKTHOU U
COIIMATLHOM JESITEIIHFHOCTH,
OBananenue YHHBEPCAJIbHBIMHA
AeMCTBUAMMU:

0) coBMeCTHasi 1eAITeJIbHOCTD!

- TIOHUMaTh ¥ UCIOJb30BaTh TNPEUMYIIECTBA KOMAHIHOM U
WHAUBUAYaAIbHON paboThI;

- IPUHUMATH IIEJIU COBMECTHOM NEATETbHOCTH, OPTaHU30BbIBATh U
KOOPJMHUPOBATh JEHCTBUA IO €€ JOCTUKEHUIO: COCTaBIIATH ILUIAH
JICUCTBUM, paCHpEleNsATh PO C YYETOM MHEHHUM YYaCTHHKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJUHHUPOBATH M BBITIOJHATH PAa0dOTy B YCIOBHSIX PEATbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHUS;

- OCYUIECTBJIATH TMO3UTHBHOE CTPATErMYECKOE ITOBEICHUE B
pa3MYHBIX CHUTYalHsX, MPOSBISITH TBOPYECTBO M BOOOpaKeHUE,
OBITH MHUIIHATUBHBIM

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JACHCTBHUAMM:

') NPUHATHE ce0s1 M APYTUX JHoAeii:

- IPUHUMaTh MOTHUBBI U apryMEHTBHl APYIHX JIIOJEH NpHU aHaIu3e
pe3yJIbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFO/IeH HA OIIHOKH;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UITUHU APYTOTO
YeJI0BEKa;

CaMOPAa3BUTHIO, CaMOCTOATCIIbHOCTH n

KOMMYHHUKATUBHBIMH

- yMeThb IUIAHUPOBaTb U  BBINOJHATH XHUMUYECKUI
SKCHEPUMEHT (MIPEBpaIICHUs] OPraHMYECKUX BEIECTB MpHU
HarpeBaHUM, T[OJY4YeHHE OTUICHAa W U3YYEHHUE ero
CBOMCTB, KA4E€CTBEHHBIC PEAKIMU HA  aJbJETHIbI,
Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypauus OEeNKOB NpU
HArpeBaHUM, I[IBETHBIC PEAKIUU OCEJIKOB; IPOBOIUTH
peakuu HOHHOTO OOMEHa, OMPENENATh CpPely BOJHBIX
pacTBOpPOB, KA4eCTBCHHBIE pEaKIUU Ha  Cyiabdar-,
KapOoOHAT- W XJIOPUA-aHUOHBI, HAa KaTHOH AaMMOHUS;
pemarb  3KCIIEPUMEHTAJIbHBIE  3aJa4d IO  TeMaM
"Meramibe" u  "Hemeramibl') B COOTBETCTBUHU C
npaBujaMu TEXHUKH O€30MacHOCTH TpU OOpaiieHuu C
BelleCTBAaMH M Ja0OpaTOpHBIM  OOOpPYIOBAaHUEM;
MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B
(dhopMe 3amricu ypaBHEHHI COOTBETCTBYIOIIMX PEaKIUi U
(hopmynupoBaTh BBIBOJIBI HA OCHOBE 9TUX PE3YJbTATOB
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OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepexe
HUIO, IPUMCHSATH
3HaHUS 00
U3MCHCHUU
KJIUMarTa,
TIPUHITAITBI
OEPEIKITUBOTO
MPOU3BOJICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- chOopMHUPOBAHHOCTh IKOJOTHYECKON KYJIbTYphl, IOHUMaHHUE
BIIUSIHUSA COLMAIBHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE
MPUPOJHONM M COIMAIBHOM CpEeIbl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa 3KOJIOTHUYECKUX MpodIieM;

- TUIAHUPOBAHME U OCYILIECTBICHUE ICHCTBUI B OKpYKaIONIEH cpefie
Ha OCHOBE 3HAHMS L€ YCTOMYMBOrO Pa3BUTHS YEIOBEUYECTBA;
AKTUBHOE HENPUATHE ACHCTBUI, MPUHOCAIIUX BpPEN OKpPYKarouen
cpene;

- yYMEHHE MPOTHO3UPOBATh HEOIATONPHUAITHBIE HKOJIOTHMYECKUE
MOCJIEACTBHS PEATPUHUMAEMBIX ICMCTBUI, PEIOTBPAILATh UX;

- pacuMpeHue OITbITa JIeSITEIILHOCTH 9KOJIOTHYECKOH
HaIpPaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-HCCIIEeI0BATEIbCKOM, TPOSKTHOM U
COIIMATLHOM JESITEIIHFHOCTH,

- chopMupoBaTh MPEACTABICHHUS: O XUMHUYECKOU
COCTAaBJIAIOLICH E€CTECTBEHHOHAYyYHOW KapTHUHBI MMPAa,
poJiMi  XMMHM B IIO3HAHUM SBJICHMM IPUPOABI, B
(OpMHUPOBAHUM MBIIIJIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOM  TPAaMOTHOCTH, HEOOXOIWMOW  JUis
pelleHns  MPaKTUYECKUX  3aJad M DKOJOTMYECKH
00OCHOBaHHOIO OTHOIIEHHS K CBOEMY 3I0pOBBIO U
IIPUPOJIHOM cpene;

- yMmMerb  coOmogaTh — IpaBWia  3KOJIOTHYECKH
1esnecooOpa3sHoro MOBEJAEHHS B ObITY M TPYAOBOM
JEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 310POBb U
OKpY’KaroIllleld MIPUPOJHON Cpezbl; yUYUTBHIBATH OMACHOCTh
BO3JICHCTBUS HAa JKMBBIE OPraHU3MBbl OIPEIECICHHBIX
BELIECTB, IIOHMMAas CMBICJI IIOKa3aTeias IMPeJesIbHON
JOIYCTUMOM KOHLIEHTpaluu

IIK 1.5. Bnanets
crocodamu
OpTraHHu3aIuu
pabouero
MPOCTPAHCTBA
IIPUEMHON U
KaOMHETa
PYKOBOAUTEIIS.

B yacTu TpyA0BOrO BOCIIUTAHMS:

- TOTOBHOCTh K TpyAy, OCO3HaHHE IIEHHOCTH MAacCTepCTBa,
Tpynoooue;

- TOTOBHOCTh K aKTHBHOH JCATEIbHOCTH TEXHOJOTHYECKOH U
COLIMANIbHOM  HAMPaBJICHHOCTH, CHOCOOHOCTh  WHUIUHPOBATH,
MJIAHUPOBATHh U CAMOCTOSITEIFHO BBITOJIHATE TAKYIO JIESTEIHHOCTD;

- HHTEpEeC K pa3IndHbIM chepam nmpodeccHoHaIbHON AesITeNbHOCTH,
OBiajeHue YHUBEPCAIbHBIMU Y4YeOHBIMHM MO3HABATEJIbHBIMU
NeiiCTBUAMU:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSATEIHHO (POPMYIHPOBATH U aKTYaIU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHbIM NpPU3HAK WJIM OCHOBAHUS s
CcpaBHEHUS, KJIacCuPuKauu u 0000IICHUS;

- ONpeAeNsATh LEeNu JAESATeNbHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHUKECHUS;

- YMETh BBIABIATH XapaKTE€PHbIE IPU3HAKHU U B3aUMOCBS3b
W3Y4YEHHBIX TOHATHH, IPUMEHSTh COOTBETCTBYIOIINE
HOHSATHS NPH ONMCAHUU CTPOCHMSI U CBOUCTB
HEOPraHMYECKHUX U OPraHMYECKHUX BEIIECTB U UX
IPEBPALCHHI; BBISBIIATh B3AUMOCBSA3b XUMUYECKHX
3HAHUU C TIOHATUSMU U NPEACTABIECHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- copmMupoBaTh NPEJCTaBICHUA: O XUMHUYECKOH
COCTAaBIISIIOLIEN E€CTECTBEHHOHAyYHOM KapTHHBI MHDA,
pOIM XWMHM B TIO3HAHWM SIBICHWUH TPHPOIBI, B
(OpMHUPOBAHUN MBIIIJICHUS M KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHATBHOW  TPaMOTHOCTH, HEOOXOJUMOW ISt
pelleHns  MPaKTUYECKUX  3aJad M JKOJOTMYECKH
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO U
MIPUPOIHOM CPEE;

- yMETh co0ro1aTh

ImpaBHjia 9KOJIOTHYECKH

11



- BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYHS B pacCMaTPUBAEMbIX
SABJICHUSIX;

- BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTb, OLICHUBATH COOTBCTCTBUC
pEe3yNbTAaTOB LIEJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;
- pa3BUBAaTb KPCATUBHOC MbIIUICHHUC HpPHU PCIICHUU XHU3HCHHBIX
npo0emM

0) 0a30BbIe HCCeI0BaTEIbCKUE TeHCTBUS:

- BJaJIeTh HaBBIKAMU Y4eOHO-HCCIEIOBATEIbCKOW M MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU pa3perieHHst pooiiem;

- BBUIBJIATh INPUYUHHO-CIICCTBEHHBIE CBSI3M U AKTYaJIU3UpPOBATH
3alavyy, BBIABUIaTb THUIIOTC3Yy €€ PCHICHHA, HAXOAWUTb APryYMCHTHI
JUIsl 10Ka3aTeabCTBA CBOMX YTBEPXKIACHUH, 33/1aBaTh MapaMeTphbl U
KpPUTEpUH PELICHN,

- AaHAJIU3UPOBATH MOJYUYECHHBIE B X0/I€ PELICHUS 3a/1a4u PE3YJIbTATHI,
KPUTHYCCKKN OLCHUBATHL HUX JOCTOBCPHOCTH, IIPOTrHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMCTh NCPCHOCUTH 3HAHHA B IMO3HABATCIBbHYIO W IMPAKTUYCCKYIO
00JacTH KU3HENEATENbHOCTH; - YMETh MHTETPUPOBATH 3HAHUS W3
Pa3HBIX MPCIMETHBIX O6J'IaCT€I\/'I; BBIIBUT'aThb HOBBIC MHJICH,
npeyiaraTh OpUTMHAIBHBIE MOAXOABI M PEIIEHUs; - CIOCOOHOCTh
X HCITOJIL30BAaHUS B TTO3HABATEIILHON 1 COIII/IaJIBHOﬁ IMPAKTHUKE.

B 00.1acTH 3K0J10rH4€CKOT0 BOCIIUTAHMS S

- chOpMHUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYphl, TOHUMaHUE
BIIMSHUS COLMAIbHO-3KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE
OPUPOJHON M COLUMAIbHOM Cpelbl, OCO3HAHHE TIJI0OATBLHOTO
XapakTepa JKOJIIOTUYECKHMX MmpobieM; - TIUIaHUpPOBaHUE U
OCYILIECTBJIEHUE JCHCTBUI B OKPYKAIOILEH Cpe/ie Ha OCHOBE 3HAHUSA
1esel yCTOMYMBOToO pa3BUTHSI UETIOBEUECTBA;

AKTUBHOE HENMPUATHE ACHCTBHUI, MPUHOCAIIUX BPEN OKPYKAKOUIEH

cpene; - YMEHHE IIPOTHO3UPOBATH HeOIaronpusTHbIE
SKOJIOTUYECKHE  IIOCHEACTBUS  NPEANPUHUMAEMBIX  JIEWCTBH,
IpefoTBpalaTh MX; - pacCUIMPEHHE OIbITa  JCATEIbHOCTH

AKOJIOTUYECKOW HANPABJICHHOCTH;, - OBJIAJICHUE HABBIKAMH y4eOHO-
HCCJIEI0BATENbCKOM, MPOEKTHON M COLIMATILHOM AESITEIbHOCTH;

1enecoo0pa3Horo TMOBEJAEHUST B OBITY H  TPYIOBOU
NEATEILHOCTH B ILIENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpY>KaloIlle MPUPOJHON Cpelbl; YUUTHIBATH OMACHOCTh
BO3JICHCTBUS HAa JKMBBIE OPTraHU3MBI OIPEIACICHHBIX
BEILIECTB, IOHMMAas CMBIC] T[IOKa3aTesi MpeAesIbHOU
JIOTTYCTUMOM KOHIICHTPAIUU

- BIAJCTh OCHOBHBIMM METOJAMHM HAyYHOTO IO3HAHUS
BEIIECTB W  XHUMHYECKUX sBJICHUN (HaOMIOIEHUE,
HU3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE);
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PaGouast mporpamMma MUCIMIUIMHEI PEM3yeTCS B €IUHCTBE C BOCTIMUTATEIILHON
JEATEIIBHOCTBIO, C YUETOM HAMNPABIEHUS BOCITUTAHUA:

—  3JK0JIOTHYeCKOe  BOocnuTaHue —  (GOpMHUpPOBAHHME  MOTPEOHOCTU
HKOJIOTUYECKH LEJIECOO0Pa3HOro MOBEACHUS B NIPHUPOAE, IMOHWMAHHS BIHMSHUS
COLIMAJIBHO-DKOHOMHYECKUX TMPOLIECCOB HA COCTOSHHUE OKPYXAIOWIEH Cpelpbl,
BaKHOCTH PALIMOHAJIBHOTO MPUPOJIONOJIB30BaHUS; MPUOOPETEHNE ONBITA 3KOJIOTO-
HaIlpaBJICHHOW JIE€ATEIbHOCTH;

—  LEHHOCTH HAYYHOIr0 NMO3HAHUSI — BOCHUTAHUE CTPEMJICHUS K MO3HAHUIO
ce0st U APYTUXJIIOAeH, TPUPOABI U O0IIECTBa, K MOJTYYEHUIO 3HAHUH, KAYeCTBEHHOTO
o0pa3oBaHus ¢ Y4ETOMJIMYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

Peanuszanust BOCIUTATENIBHOTO MOTEHIIAAJIA ayIUTOPHBIX 3aHATUN
MpEAyCMaTPUBAET BKJIIOYEHUE LIEJIEBbIX OPHEHTUPOB BOCHUTAHHS B KAaueCTBE
BOCITUTATEIBHBIX 11€JIEH OCBOCHHS YUYECOHBIX TEM, COJECPKaHUS YPOKOB, 3aHSATUH.

LlesieBble OpPUEHTUPHI BOCITUTAHNUS BHIIIYCKHUKOB.

JleMoHCTpUpytOIIMii B MOBEACHUU  CHOPMHUPOBAHHOCTH  HKOJIOTUYECKOM
KYJbTYpbl HA OCHOBE NTOHUMAHMS BIUSHUS COIMATIBbHO-PKOHOMUYECKUX MPOIECCOB Ha
OpUPOAY, B TOM YHUCJIE Ha INIOOAJIBHOM YPOBHE, OTBETCTBEHHOCTh 3a JIEHUCTBHS B
IIPUPOJTHOU Cpele.

BrIpaxkaronmili AeTEIbHOE HENPUATHE JEUCTBHUN, MPUHOCAIIMX BpPEX MPUPOJE,
COACHCTBUE COXPAHCHUIO U 3AIUTE OKPYKAIOIIEH CPEIbI.

[IpumensitomMii  3HaHUSA ~ OO0IIEOOpPA30BATENBbHBIX W MPOQPECCHOHATBHBIX
JUCHUIUIMH JUI Pa3yMHOT0, OEpeXIIMBOrO IMPOU3BOJICTBA W IMPHUPOJONOIH30BAHMUS,
pecypcocOepexxkeHnss B ObITy, B TMPO(ECCHOHAIBHOW cpene, OOIMEeCTBEHHOM
IIPOCTPAHCTBE.

Nmerommit ¥ pa3BUBAKOIIMK  ONBIT  JKOJOTMYECKH  HANpPaBIICHHOM,
IPUPOJIOOXPAHHOM, pecypcocOeperaromiell AesITeNbHOCTH, B TOM YHUCJIE B paMKax
BBHIODAHHOW  CHEIHAIBHOCTH, CIIOCOOCTBYIOIIMI €ro MPHOOPETEHUIO APYTUMH
JHOJIbMHU.

JledaTenbHO BBIpAXKAIOIIMK MO3HABATEIbHBIE MHTEPECHl B Pa3HBIX MPEIMETHBIX
00J1acTIX Cy4E€TOM CBOMX WHTEPECOB, CIIOCOOHOCTEH,
JIOCTUKEHUM,  BBIOPAHHOTO HaIpaBJICHUS npodeccuoHaIbHOTO
00pa3oBaHus U MOJTOTOBKHU.

OO6nanaromii  peACTaBICEHUEM O COBPEMEHHOM HAydYHOM KapTHUHE Mupa,
JOCTHUKEHUSIX HAYKH W TEXHUKH, apryMEHTHPOBAHHO BBIPAKAIOUIMNA TMOHUMaHUE
3HAYCHUS HAYKU W TEXHOJOTHUH ISl pa3BUTHS POCCUHUCKOTO OOIIECTBA U 0OECTICUCHUS
ero 0e30MacHOCTH. JIEeMOHCTPUPYIOIINI HABBIKM KPUTHUYECKOTO MBILUIEHUS,
OTIpEJICICHHs] JIOCTOBEPHOW HaydyHOW wuHpOpMalmu, B TOM 4YuciIe B cdepe
poeCCHOHANEHOMN NESITEIbHOCTH. YMEIOIIMA BRIOMPATh CIOCOOBI pPEIICHHs 3a7ad
poecCHOHANTEHOM S TEIPHOCTUTIPUMEHUTEIIBHO K Pa3TUYHBIM KOHTEKCTaM.

Hcnonb3yronuii COBpEMEHHBIE CPEACTBA IMOWCKA, aHAIW3a W HHTEPIPETalUU
uHpopmanmu,  WHQOPMAIIMOHHBIE  TEXHOJOTMM  JUIs  BBIMIOJHEHUS  3a1a4
npoeCCUOHATILHON  JIEATEIIbHOCTH. Pa3zBuBarommii u NOPUMEHSIOIMKA HABBIKU
HAOMIOZICHUS, HAKOIUIEHUS W CHUCTeMaTu3aluu (PaKkToOB, OCMBICICHHS OIbITA B
€CTECTBEHHOHAYYHON M T'YMaHUTApHOM O0JACTSIX MO3HAHUS, UCCIEAOBATEIbCKON U
npoecCUOHANbHOM ESITeIbHOCTH.
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2. CTPYKTYPA M COJEPXKXAHUE OBIIEOBPA3OBATEJIBHON
AU CHUTIJIMHBI «XUMMUSA»

2.1. O0beM TMCHHUIVIMHBI U BUABI Y4eOHO# padoThl

Bun yueOHoit padoThl O0bem B yacax
O0bem 00pa3oBaTe/ibHOI NPOrPaAMMBbI JUCHUIIIMHBI 72
B T.Y.

OcHoBHOe coep:kaHue 65
BT. 4..

TEOPETHUECKOE 00yUeHUE 29
MPAKTUYECKUE 3aHATUS 26
1a00paTOpPHBIC 3aHITHS 10
IIpo¢eccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 5
(comep:kaHue NPUKJIATHOTO MOIYJIs1)

BT. U..

TEOPETUYECKOE 00yUeHHE 1
MPAKTUYECKUE 3aHATUS 4

IIpome:xkyrouHas arrectanus (g depeHIHPOBAHHBII 3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCIUILINHBI

O0b ([@opmupye Ilpumeuyanue
HanmenoBanme Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M MPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), eM Mble (morst T
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOYIb 4aco |KOMIIeTeH cOB3 un
B Hu UHBAJIHNI0B)
1 2 3 4
OcHoBHoOe cogepkaHue 65
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
CrtpoeHnue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 2
3JIEMEHTOB U . ;
npupoaa CoBpeMeHHast Mojenb CTpoeHus artoma. CHMBOJMYECKMM SI3BIK XUMHUU. XUMHUYECKUU DIIEMEHT. C anemeHTaMu
XHMIECKOi DnekTpoHHas KoHUrypanus aroma. Krmaccupukamnus XUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI). AWCTAHIMOHHO
CBSI3H BanenTHBIE  2nEKTpOHBL.  BaneHTHOCTH. DJNEeKTpOHHAsT  MPUPOJA  XUMHYECKOW  CBSI3U.| 2 ro 00yueHus
DNEeKTPOOTPUIIATEIbHOCTh. BUIbl XMMHUYECKOW CBsA3M (KOBAJICHTHAs, WOHHAs, MeETaJTHYeCcKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
IIpakTHYeckne 3aHATHA 2
[TpakTrueckoe 3anstue Ne 1. Penienue 3aganuii mo TeMe Ha MCMOJIb30BAHUE XUMUYECKON CUMBOJIMKH U
Ha3BaHUU COEIMHEHUW O HOMEHKIATYype MEXIYHApPOJIHOIO COK3a TEOPETUYECKONM M MPHUKIaJHOU
XUMUU W TPUBHAIBHBIX HAa3BaHUM JJI COCTABIICHUS] XUMUYECKUX (DOPMYJ IBYXaTOMHBIX COEAMHEHUUN
(okcum0B, cynb(PHUI0B, TUIPUIOB U T.I1.) U APYTUX HEOPTaHUUIECKUX COCTMHEHHUI OTACTBHBIX KJIAcCOB. 2
VYcraHoBNIEHHE CBSI3M MEXKIY CTPOCHHEM AaTOMOB XHUMHUYECKHUX DJIEMEHTOB U IEPUOIUIECKUM
W3MEHEHUEM CBOMCTB XMMHUYECKHUX DSJEMEHTOB U MX COEJIMHEHHH B COOTBETCTBUU C IOJIOKEHUEM
[Tepronueckoit CUCTEMBI.
Tema 1.2. OcHoBHoOe cojepkaHue 2 OK 01
[Tepuoanueckuit OK 02
IIpakTH4eckne 3aHATHA 2
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3aKOH U Ta0JmMIa
.. MengeneeBa

[IpakTnueckoe 3anatue Ne 2. [lepuoandeckuil 3aK0H U IEPUOJUYECKAs] CUCTEMA XUMHUECKUX
anemenToB JI.11. Menneneena.

[Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. Menneneea. ®uznueckuii CMbICI
[Tepuonuueckoro 3akona JI.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOro anemeHTa B [lepuonnueckoii cucreme. MUpoBO33peHUECKOE U HAYUYHOE 3HAYEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst J1.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

IIpakTuueckoe 3ansatue Ne 3. XapakTepucTuKa XUMUYECKUX JIEMEHTOB 110 X MOJIO)KEHHUIO B
Ilepuonuueckoi cucreme.

Pemenue nmpakTUKO-OpMEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEPUCTUKY XUMHUUYECKUX
371eMEeHTOB «MeTauTndecKue / HEeMETaNIMUYeCKHe CBOMCTBA, SJIEKTPOOTPUIIATEILHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX ANEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IEPUOJINYECKON CUCTEME
XUMHYECKUX 31eMeHTOB [[.M. MeHaeneeBay

C anemMeHTaMu
JUCTAHIMOHHO
ro oOyueHus

Pa3znen 2. XumMuueckue peakunu

11

Tema 2.1. Tumnsl

OcHOBHOe coiep:KaHue

XUMHUYCCKUX
peakuu

Teopernueckoe o0y4enue

Krnaccudukanys u THIBI XUMUYECKUX peaKkuil ¢ yuacTueM HeopraHndyeckux BemiecTB. CocTaBieHue
ypaBHEHM peakluil COeIMHEHMs], Pa3JI0KEHHsI, 3aMellleH s, 0OOMeHa, B T.4. peaki1ii FopeHus,
OKHCJICHUSA-BOCCTAHOBIICHHUS.

VYpaBHEeHUsI OKUCIEHUI-BOCCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKI[MH B IPUPO/IE, TPOU3BOJICTBEHHBIX Ipolieccax 1
KU3HENEATEIIbHOCTH OPraHU3MOB

IMpakTnyeckue 3aHATHS

[Ipaktuueckoe 3anarue Ne 4. Pemenue 3aganuii no teme Ha KonumuecTBeHHbIE OTHOLIEHUS B XUMUHU;
OcCHOBHBIE KOJTUYECTBEHHBIE 3aKOHBI B XUMHUHU M PACUETHI TI0 YPaBHEHUSIM XUMHUECKUX peakiuii; Moib
KaK eJMHUIA KOJIMYecTBa BeliecTBa, MoisipHast Macca, 3aKOHbI COXPaHEHHsI MacChl U SHEPTUU; 3aKOH
ABoraapo; Momspabiii 00beM Ta30B; OTHOCHTENbHAs IUIOTHOCTh Tra3oB; PacueTsl 1Mo ypaBHEHUAM

OK 01

C snemeHTamu
JHUCTAHIIHOHHO
ro oOydeHus
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XUMUYECKHX PEAKIMU C MCIOJBb30BaHMEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA
BELLECTBA.

Tema 2.2. OcHOBHOe coiep:KaHue 6 OK 01 C sneMmenTaMu
DIEKTPOIUTHYECKA OK 04 | AMCTaHLMOHHO
A JUcconuanusa u TeopeaneCKoe oﬁyqe}me 2 To 06yquI/I5{
WOHHBII OOMEH

Teopus anekTposUTUdecKO auccouranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiuun MOHHOTO

oOMeHna. CocTaBiieHHE peaklUii MOHHOTO OOMEHa IMyTeM COCTaBJIEHHUS WX MOJHBIX M COKpAIICHHBIX| 2

HWOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE PEAKIIUU.

IIpakTuyeckue 3aHATHS 2

[TpakTrueckoe 3ansaTue Ne 5. PereHue 3aannii Ha COCTaBJICHUE PEeaKIMii HOHHOTO OOMEHa. 2

JlabopaTopHble 3aHATHUS 2

JlaboparopHas padota Ne 1. Tumbl XuMHUYECKUX pEeaKIHil.

WccnenoBanue TUIoB (10 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yOIIUXCs BEIIECTB) U IPU3HAKOB 2

XUMHUYECKUX peakuuii. [IpoBeneHue peakimit HOHHOTO OOMEHa, OTMpeIesieHrne CPeIbl BOJAHBIX

pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKITHil
KonTtpoabHasn

CtpoeHue BelecTBa U XUMHYECKUE PEaKIIUU 1
padora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAHMYECKHUX BEIECTB 17
Tema 3.1. OcHoBHOe coaep:xaHue 4 OK 01 | Conementamu
Knaccudukanmus, OK (02 | AMCTaHIIMOHHO
HOMEHKIIATypa 1 IIpakTuyeckue 3aHATHS 4 IIK 1.5. ro o0y4eHus
CTpOECHUE
HEOPTAHMIECKHX [TpakTuueckoe 3ansarue Ne 6. Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIECTB. 2
BEIIECTE [Tpeamet Heopranumveckoit xumun. Kinaccudukamnus HeopraHUIeCKUX BeniecTB. [IpocThie U CI0XKHBIC

BeniecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEIIECTB (OKCHUIbI, THAPOKCUABI, KUCIOTHI, COJIH). B3anmocBs3p
HEOopraHMyecKux BellecTB. HoMeHk1aTypa HeOpraHn4ecKuX BEIECTB: Ha3BaHUE BEIIECTBA UCXOS U3
UX XUMHUYECKOH (POPMYIIbI UM COCTABICHNUE XUMHUUECKOH (hOpMyYJIIbl UCXO/s U3 Ha3BaHUS BEIECTBA IO
mexayHapoanoi (MIOITAK) wnu TpuBuaibHO HOMEHKIIATYpeE.
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Pemenue 3amanuii mo kiaccupuUKay, HOMEHKIAType W XUMHUYECKUM (POpMysiaM HEOPraHHYECKUX
BEIIECTB Pa3IMUYHBIX KJIACCOB: Ha3bIBaTh M COCTABJIATH (POPMYJIbI XMMHMUYECKHX BEILECTB, ONPENENATh
IIPUHAIICKHOCTD K KJIACCy.

[IpakTnueckoe 3anstue Ne 7. 3aBUCHMOCTb CBOMCTB HEOPraHMYECKUX BEIIECTB OT BHUJA XMMHUECKOMN
CBSI3M U TUIIA KPUCTAJUNINYECKON PEILETKH.
ArperaTHble COCTOSHUS BemlecTBa. Kpucramnueckue u aMopgHbIe BelecTBa. THUITBI KPUCTATUTMYECKUX

peleToK (aToMHas, MOJEKYJspHas, WOHHAas, METalJIMuecKas). 3aBUCUMOCTh (U3UYECKUX CBOMCTB| 2

BELIECTBA OT TUIA KPUCTALUINYECKOM pPEUIETKU. 3aBUCHUMOCTh XMMHYECKONH aKTMBHOCTH BEILLIECTB OT

BUJIA XUMUYECKOH CBSI3U U TUIA KPUCTAIUINYECKOH pemeTku. [IpuunHbsl MHOrooOpasus BelecTB
Tema 3.2. ®usuko-| OcHOBHOE coep:kaHue 10 OK 01 | Conemenramu
XAMHUYECKHUE OK 02 JHUCTAaHIIMOHHO
CBOICTBA TeopeTnueckoe odyueHue 6 [IK 1.5. | ro oOydenus
HEOPraHUYECKHUX .
p—— Mertamnel. O0Ouue ¢puszndyeckue 1 XuMHUYECKUe cBoiicTBa MeTaioB. CriocoOb! moydeHus. 3HaueHue

METaJUIOB ¥ HEMETAJUIOB B IIPUPOAE U KU3HEACIATEIILHOCTU YEJIOBEKA U Opranu3MoB. Kopposus 2

METAaJUIOB: BUJIbl KOPPO3HH, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3UH

Hewmeranner. O0uue puznyeckre 1 XMMUYECKUE CBOMCTBAa HEMETAIIOB. THIIMYHBIE CBOICTBA

HemetaioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COeJMHEHUI HEMETaIlIOB. 2

KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B PUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIECTB (OKCUAOB, THAPOKCUIIOB, KUCIIOT,

cojieid u Jp.). 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEAMHEHHH,| 2

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTnyeckue 3aHATHSA 4

IIpakTnueckoe 3ansatue Ne 8. ['eHeTHUEeCKas CBA3b MEKIY KllacCaMH HEOPraHUYECKUX COCIUHEHUIA. 2

CocraBneHne ypaBHEHMM XUMHUYECKHX PEAKIMI C Yy4aCTHEM IPOCTBIX M CIOXKHBIX HEOPTraHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMW M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.
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[IpakTrueckoe 3angarue Ne 9. PenieHne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUM 0 TeMe

Ha CBOWCTBA, COCTaB, MOJYYCHHE U OE30MacCHOE UCIIOIb30BaHUE BAKHEHITNX HEOPraHUYECKUX BEIIeCTB| 2
B OBITY U IPAKTHUYECKOM JEATEIbHOCTH YEJIOBEKA.
Tema 3.3. OcHOBHOe coiep:kaHue 2 OK 01
Wnentudukanus OK 02
HEOPraHMYEeCKNX JlaGopaTopHble 3aHATHSA 2 OK 04
BEIIIECTB K 1.5.
JIaboparopHast pabota Ne 2. neHTudukanmsi HEOpraHUIECKUX BEIIECTB.
Pemenne skcriepuMeHTalIbHBIX 3a/ad [0 XMMHUYECKHMM CBONCTBAM METalIOB M HEMETAIJIOB, IO
pacrno3HaBaHUIO U MOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB. 5
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJIb30BaHHEM HUX (PU3UKO-XUMUYECKUX CBONCTB
b
XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHBIC peaknuu Ha cynabpaT-, KapOOHAT- U XJIOPU-
aHMOHBI, Ha KATUOH aMMOHHUS
KonTtpoibHasn .
CBoiicTBa HEOPTaHUYECKUX BEIIECTB 1
padora 2
Pa3nean 4. CTpoeHue 1 CBOICTBA OPraHNYeCKHUX BelleCTB 19
Tema 4.1. OcHoBHOe coJep:kaHue 3 OK 01
Knaccudukanmus, TIK 1.5.
CTpOeHNE 1 Teopernueckoe o0yueHue 1
HOMEHKJIaTypa . .
[TosiBneHue u pa3BUTHE OpraHMYeckor XUMUM Kak Hayku. [Ipenmer opranndeckoit xumun. Mecto u C anemeHTaMu
OpraHUYECKUX .
3HaYEHUE OPraHUYEeCKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK. AUCTaHIIMOHHO
BELIECTB
B XHMMHUUYECKOE CTPOCHHUE KaK IOPANOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJCHTHOCTH. ro 0byueHus
OCHOBHBIE TIOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI OopraHuyeckux coeauHeHuir A.M. bytieposa.
VYrnepoaHblii CKENET OpPraHWYeCKOM MOJEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOeHUs MOJIeKyJ1. 13oMepus u n30Mephl. 1

[Tonatue o ¢yakuuoHansHOW rpynmne. Panukan. IlpuHmunel kinaccuUKauyd  OpraHUYECKHX
COeIMHEHMI. MexayHapogHasi HOMEHKJIATypa M [PUHLOWIBI  HOMEHKIATypbl OpPraHUYECKHUX
coequnenuil. Ilonsate 00 a3oTcolepXamuX COEAMHEHUSX, OMOJOTMUECKHM AaKTHBHBIX BEIIECTBaxX
(yrneBomax, upax, Oemkax H Jp.), BBICOKOMOJIEKYIISIPHBIX COCIWHEHHSX (MOHOMEp, IOJIMMeEp,
CTPYKTYpPHOE 3BEHO)
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IIpakTHYeckue 3aHATHA

[Ipaktnueckoe 3anstue Ne 10. Pemenwe 3amanuii mo teme Ha HomeHkiatypy oOpraHMyYecKux
COEIMHEHUI OTIENbHBIX KJIACCOB (HACBHIIIEHHBIE, HEHACHIIICHHBIE U apOMAaTUUYECKUE YIJIEBOAOPOJBL,
CHUPTHI, (HEHOJIbI, ANbJIErHJibl, KETOHBI, KapOOHOBbIE KHCIOTHI U JAp.); CocTaBieHHE MOJHBIX H
COKpAILlEHHBIX CTPYKTYPHBIX (HOpPMYJ OpPraHMYECKHX BEIIECTB OTJIENBHBIX KIJIACCOB, HCHOJIB3YS HX
Ha3BaHMsI O CUCTEMATUYECKON M TPUBUAIBHOW HOMEHKIJIAType (3TUJIEH, alleTUJIeH, MIHLIEePUH, (eHom,
dopmanpaerua, YKCyCcHash KHCIOTa, TIUIMH),  PacueTsl mnpocteiimeil ¢(opMysasl OpraHMYecKon
MOJIEKYJIbl, HICXO/IA U3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CBolicTBa
OpraHUYeCKUX
COCIMHEHNH

OcHOBHOe coiep:KaHue

12

Teopernueckoe o0yueHue

OU3NKO-XMMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENBbHBIX KJIaccoB (0COOEHHOCTH
KJ1accu(UKALUU 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHMUECKUH psal 1 obmas popmynia; U30Mepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI TIOTYUYCHNU):

— TpeaenbHbIC YIIIeBOAOPObI (AIKaHbI U IMKJIOAJKaHbl). ['OpeHre MeTaHa Kak OJUH M3 OCHOBHBIX
HMCTOYHUKOB TEIlIa B IPOMBIIUICHHOCTH U ObITy. CBOMCTBAa MPUPOIHBIX YIIEBOJOPOI0OB, HAXOXKICHUE B
MPUPOJE U TPUMEHEHUE ATKAHOB;

— HempenenbHble (aTKEeHbI, alKUHBI M alKaJWeHbl) W apoMaTH4ecKue YriieBoAoposl. [opeHue
allETHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO MUIAMEHU JIJIS1 CBAPKU U PE3KU METAIIIOB

— KHUCIIOpOJicOepkKalllie COeAMHEHUs (CIUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIOTHI U A(HUPHI, aJlbIETH bl
U KETOHBI, KUpPbI, YyrieBojsl). llpakTmueckoe NpUMEHEHHE STHICHIVIMKOJS, TIIMLEpHUHa, (eHoa.
[Ipumenenue ¢opmanpaeruaa, ametaabIeruaa, YKCYCHOW KHCIOTHL. Mplla Kak COJM  BBICHIMX
KapOOHOBBIX KUCIIOT. MOIoII1e CBOWCTBA MblIa

— a30TcojiepKallie COEAUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeyku). BbIcOKOMOeKyIspHbIe
COEUHEHMS (CUHTETHYECKHE U OMOJOTMYeCKH-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[TonnMepu3anus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enernueckas cBS3b MEXKY KJIacCaMH OPraHUYECKUX COEIMHEHUN

IIpakTH4eckne 3aHATHA

OK 01
OK 02
OK 04

[IK 1.5.

C snemenTamu
JMCTAaHIIMOHHO
ro oOyueHus
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IIpakTnueckoe 3anarue Ne 11. ColicTBa OpraHUYECKUX COEAUHEHUN.

CBoiicTBa OpraHMYECKMX COEAMHEHUIN OTAEIbHBIX KJIACCOB (TPUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIATYpa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOMyYSHHS): TpeAeIbHbIC (QIKaHbl U HUKJIOAIKAHbI),
HenpeaeabHble (AIKEHbI, aJIKUHbBI U aJIKaJJMeHbl) 1 apOMaTHUECKUE YIIEBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBbIE  KHCIOTBI M 3(QUpPHI, aIbJAETHIBl WU  KETOHBl, AaMHHbBI M  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUS. 3aJaHusl Ha COCTABJICHHE YPAaBHEHUN XMMHUYECKUX peakIuil c
y4acTHEM OPraHMYECKHX BEIIECTB HA OCHOBAHMHU MX cocTaBa U cTpoeHus. CocTaBIeHUE CXEM peakUuil
(B TOM umcIIe 0 NPEAJOKEHHBIM LIeI0YKaM IPEBPaLIeHU ), XapaKTepU3YIOLINX XUMUUECKIE CBOUCTBA
OpPTaHUYECKUX COCIMHEHUH OTIENBHBIX KJIACCOB, CIIOCOOBI WX IMOJYYCHHS M HA3BaHUE OPTaHUYECKHX
COEAMHEHUH 110 TPUBHUAIBHOMN MM MEXIYHApOAHOH CHCTEMAaTUYECKO HOMEHKIIATYpe.

HpaKTI/I‘leCKOC 3aHsaThe Ne 12. Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUICCKUX SaI[aHI/Iﬁ 10 TEMC
Ha CBOMCTBa OpPraHn4€CKux COGI[I/IHGHI/Iﬁ OTACIBbHBIX KJIACCOB

JlabGoparopHasi pabora

JIaboparopHast pabota Ne 3. [IpeBpanieHust OpraHU9IeCKIX BEIICCTB IIPU HATPCBAHWH.
[Tonmy4yenue STHIICHA ¥ U3yYCHHE €r0 CBOMCTB. MOJEIMPOBAaHNE MOJICKYJI M XUMHUYECKUX MPEBPAIICHUN
Ha MpUMepe dTaHa, ITUJICHA, alleTHIICHA U JIp.

Tema 4.3.
WUnentuduxarms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHUE B
OBITOBOH U
MIPOU3BOICTBEHHON
EeSTENTbHOCTH
YeJI0BEKA

OcHoBHOE CoaEpKaHue

Teopernueckoe o0y4enue

buooprannueckue coenuHeHus. llpuMeHnenue u Ouonoruueckas poib yriaeBogoB. OkxucieHue
YIJIEBOJAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3moB. OOnacTv MNPUMEHEHHs aMHHOKHUCIOT.
[TpeBpamenust OenkoB NuIM B opraHu3me. buonornueckue ¢yHkiuu OenkoB. buonoruueckue
¢yHkuuu xupoB. Posb opraHndyeckoil XMMHUHU B pelIeHHH IpobieM mnuiieBoit 6e3onmacHoctu. Ponb
OpraHMYECKON XMMHH B PEIICHUH MPOOJeM SHEPreTHUecKOor 0€30MacHOCTH, B PAa3BUTUU MEIULIMHBL,
CO3/IaHMM HOBBIX MaTEepUaJIOB, HOBBIX MCTOYHMKOB SHEPrHM (aJIbTEPHATUBHBIE UCTOYHUKH DHEPTUM).
OnacHoCTh BO3/EHMCTBHS Ha >KMBBbIE OPTraHMW3Mbl OPraHWYECKUX BELIECTB OTAENbHBIX KJIAcCOB
(YriaeBoJopoAbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIEC, albAETHABI U JIp.), CMBICI
MoKa3aTesst MpeAebHO TOMYCTUMON KOHIEHTPAuU

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
IIK 1.5.

C niieMeHTaMH
JUCTAaHIIMOHHO
ro o0yueHus
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JIaGoparopnas padota Ne 4. »neHTuduKanmst opraHn4eckux COeANHEHUN OTJEBHBIX KIIACCOB.
Wnentudukanys opraHnuecKuX COSANHEHNI OTACNBHBIX KJIacCOB (Ha MpUMepe albIeTua0B, KpaxMaia,
YKCYCHOH KHCJIOTBI, O€NKOB W T.I.) C HCHOJb30BAaHUEM HX (PU3MKO-XUMHYECKUX CBOICTB U
XapaKTEePHBIX KAayeCTBEHHBIX peaknuid. JleHatypamus Oenka mpu HarpeBaHHH. lIBeTHBIE peakuuu
0enxoB. BO3HMKHOBEHHE AHAIMTHYECKOTO CHUTHAJNA C TOYKM 3PEHUS XUMHYECKHX IIPOLIECCOB MPHU
NPOTEKaHNH KaYeCTBEHHOH PEaKIny, MO3BOJISIONICH HICHTU(DHUIMPOBATH NPEITI0KEHHBIE OPraHNYECKIe
BEILIECTBA

Konrpoarnas CrpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB
padora 3 PYKTYP p
Pa3pean S. Kunernyeckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuid
Tema 5.1. OcHOBHOe coiep:KaHue OK 01
Cxkopocth OK 02
XUMHIYECKIX Teopernueckoe o0yueHue K 1.5.
peaKuuii.
XUMITYecKoe CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3jIMuYHBbIX (DAaKTOPOB: MPUPOJIbI PEarupyrolux BeEIIECTB, C anemeHTaMu
7| NCTAaHIIMOHHO
paBHOBECHE KOHUEHTPALMM  PearupyloliX BEIIECTB, TEMIEPaTyphl W IUIOWAJM PEAKIMOHHOH IOBEPXHOCTH. A : 1
TeroBbie 3G GEKTH XUMUYECKUX PEaKIid. K30 - U YHIOTEPMHUUYECKHE, PEaKIIH. 0 O0y1CHHA
OOpatumocTh peakuuil. XHUMHUYECKOE pPAaBHOBECHE M €ro CMEIICHHWE IMOJA JACWCTBUEM pazUYHbIX
(akTOpOB (KOHLIEHTpPALMS PEareHTOB WM MPOJYKTOB PEAKINH, AaBJIEHUE, TEMIEpaTypa) Ui CO3/1aHus
ONTUMAJIBHBIX YCIIOBUM MPOTEKaHU XUMHUECKUX ITponeccoB. [Ipuniun Jle [larense
IIpakTHyeckne 3aHATHA OK 01
OK 02
[IpakTuueckoe 3ansatue Ne 13. 3aBUCHMOCTb CKOPOCTH XMMHUYECKUX PEAKIIMHA OT pa3anyuHbIX (PaKTOPOB. K 1.5.

Pemienne mnpakTUKO-OpUEHTUPOBAHHBIX 3a/laHUl  Ha aHanu3 (HaKTOPOB, BIUSIOIIMX Ha H3MEHEHHE
CKOPOCTH XMMHUYECKON peakiuu, B T.4. C MO3UIHUNA SKOJOTUYECKH 11€J1eCO00pa3HOro MOBEACHUS B ObITY
U TPYZIOBOU IEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0POBbsS U OKPYKAIOIIEN IPUPOIHOMN CPENBI.

IIpakTnueckoe 3ansatue Ne 14. Xumudeckoe paBHOBECHE.

Pemrenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense st
HaXOXX/JCHHUS HalpaBJIEeHUs] CMEIIEHHs pPaBHOBECHS XWMHYECKOM peakuuud U aHanu3 (HakTOpoOB,
BIIMAIOIINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS

22




Pasznea 6. PacTBopbI
Tema 6.1. OcHoOBHOe cojiep:KaHue OK 01
[lonsTue o OK 02
pacTBopax TeopeTuyeckoe o0yueHue OK 07
; [IK 1.5.
PactBopenue kak ¢usuko-xumuueckuii mporecc. PactBopsl. CrocoObl MPHUTOTOBIEHUS PACTBOPOB. C snemenTamu
PactBopuMocTb. MaccoBasi 110151  pacTBOpeHHOro BemiecTBa. CMbICT MOKazaTelsl MpeaesibHO AUCTAHITMOHHO
JOIYCTUMOMN KOHIICHTPAIIMH M €r0 MCIOIb30BaHHE B OLIEHKE YKOJOTHYECKOM 0€30MacHOCTH. ro obyueHus
IIpaBuna 5KOJIOTMYECKH L€J1eCO00OPa3HOI0 INOBEACHHUS B OBITY M TPYJOBOH [EATEIBHOCTH B LEJSIX
COXpaAHEHUsI CBOETO 3JI0POBbsl U OKPYXKAIOLIEH IPUPOJHON CPEABbl; ONIACHOCTh BO3IECUCTBUS HA YKUBBIE
OpPraHMU3MBbI ONPECIICHHBIX BELIECTB.
IIpakTnyeckue 3aHATHSA
[IpakTuueckoe 3anstue Ne 15. PemieHne npakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 33/1aHUN 1O TEME Ha
PacTBOPBI, UCIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON AEATEIbHOCTU YEIOBEKa
Tema 6.2. OcHoOBHOE coep:KaHue OK 01
Hccnenosanue OK 02
CBOMCTB pacTBopoB |JIaboparopHbie 3aHATHS OK 04
IIK 1.5.
JIaGoparopHas pabota Ne 5. ITpuroroBieHue pacTBOpPOB.
[IpuroTtoBneHnue pacTBOpPOB 3aJlaHHOM (MaccoBOM, %) KOHIIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAaMH) U OIpeeNIEHUE Cpe bl BOJHBIX pacTBOPOB. PelieHne 3ajjau Ha MPUroTOBIIEHHE PACTBOPOB
KonTpoabnas Kunernueckue v TepMOIuHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKaHUsI XUMUYECKHUX peakiuil. PacTBopsbl.
pabora 4
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COleP:KaHMe (Coaep/KaHNe TPUKJIATHOTO MOLYJIsI)
Pazpen 7. Xumusi B ObITY H NPOU3BOACTBEHHOM AeATEILHOCTH YeJ0BeKa OK 01
OK 02
Xumns B OBITY | OcHOBHOE COJlepKaHue OK 04
IIPOU3BOCTBEHHOMN OK 07
JEATEIBbHOCTH Teopernyeckoe o0yueHue
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YCIO0BCKa

Hogeiimme nocTnkeHnss XUMHUYECKOW HayKH M XMMUYECKON TeXHONIOruH. Ponb Xxumun B o0ecnieueHun
9KOJIOTUYECKOH, SHEPreTHYeCKON U MUIIEBON O€3011aCHOCTH, pa3sBUTHM MeaAuLMHBL. [IpaBuia noucka u

[IK 1.5.

C niaemeHTaMu
JUCTAHIIMOHHO

. 1
aHamM3a XUMHYECKOW HH(OpPMAIMK W3 pa3INYHBIX HCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas ro 00yueHus
JaUTEpaTypa, CpelIcTBa MaccoBOi nHpopMmaruu, cetb FHTepHeT)
IIpakTHYeckue 3aHATHSA
IIpaktnueckoe 3anarue Ne 16. IIpuMeHEeHHEe XMMHMYECKMX BEIIECTB UM TEXHOJIOIMM B
poheCcCUOHATILHOMN 1EATEIbHOCTH. 4
[Touck u aHanu3 uHGOPMALUU O TPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTUH C y4eToM Oymylueit
npodeccuoHanbHOM eaTenbHOCTH. 3amuTa: [IpencraBnenue pe3ynbTaToB B (hopMme T0KIaja.
IMpomexxyTouHnas aTrecTanus nmo qucuumuinHe (g @epeHIUPOBAHHDII 3a4eT) 2
Bcero 72
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3. YCJOBUA PEAJIM3ALINNU INPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUIIJIAHBI

3.1. TpeOGoBaHusi K MUHMMAJIbHOMY MAaTePUAIbHO-TEXHUYECKOMY
o0ecrne4eHn 0.

Jns peanuzalnud MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJIeyIOIUE CIIelUaIbHbIe MOMEIIEHUs: YIeOHbIN KaOMHET XUMUH.

O0opynoBanne yuyeOHOro kadOuHera (HALJSIAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJEJNEN  MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB U/WIM KOJUIEKIIUU TOJMMEPOB; KOJICKIIUS
TOPHBIX TOPOJ M MHHEpaioB, Tabnuna MenneneeBa, yueOHble (UIBMBI, UPPOBBIC
o0Opa3oBaTelIbHbIE PECYPCHI.

Texnuueckue cpeacTtBa  00y4eHHMsi: KOMIBIOTED C  YCTpPOMCTBaMH
BOCIIPOU3BECHUA  3ByKa, IMPUHTEP, MYJbTUMEIUA-TIPOEKTOP C  DKPaHOM,
WHTEpPaKTUBHAs 10CKa.

YueOHbIe HATVISIAHBIE IOCOOMS:

[1makatsr:

- MOJIEJIY MOJIEKYJ OPraHUYECKUX BELIECTB

- HOMEHKJIaTypa COJIeH

- MOJIENY MOJIEKYJ METaHa, yIiiepoJa U BOAOPOIa

- 00pa3oBaHKe BOAOPOIHBIX CBA3EH

- TpaHyJISIMOHHAs OanTHs

- CcTajib

- MapreHoBckas meyb

- MPOMBIIUICHHBIN 3JIEKTPOJIN3 BBIIJIABKU AJTFOMUHUS

- He]pTh

- nonydeHue hopmaibaeruia u3 MeTaHa

- CXeMa MPOMBIILICHHONW YCTAHOBKHU MPSMON TUipaTaliiy dTUICHA

- cxeMa o0pa3oBaHMs CBs3€l B MOJIEKYJe O€H30/1a U MOJENIb CTPOCHUS MOJICKYJIbI
OeHzomna

- CTPOEHHE MOJIEKYNbI [JTFOKO3BI

- cxema (OpMUPOBAHMS AIIETATHOTO BOJIOKHA

- MOJy4YEeHHE KalpoHa

- MOPOU3BOJCTBO A30THOUM KHCIIOTHI

- CTPOCHHE MOJIEKYJIbI KaydyKa

- cxema TpyOdaToil yCTaHOBKH JIJisi HEMPEPHIBHOM NIEPETOHKU HE(TH

- CHUHTETUYECKHE CMOJIbI U IJIACTMACCHI, IIEMEHT U IEJUTI0I03a

- TOMOJIOTMYECKHU PsiJi MPEeIbHBIX OJHOATOMHBIX CITUPTOB

- TMOoJMMEepHU3alus KaydyKa

- 0arapest KOKCOBBIX Te4eit

- CXeMa MPOMBINLICHHOTO MOTYyYeHHs] KapOOHOBBIX KUCJIOT OKUCICHHEM TlapaduHa

- TOPOMBIIIUICHHAs! YCTAHOBKA JJIsI TIOJyYCHUS alleTUJIeHa U3 MeTaHa

- Yrojib

- TOMOJIOTMYECKHUU Psifl alIbJIETHUI0B U OCHOBHBIX KAPOOHOBBIX KUCIIOT

- aBTOCIUIaB JUIsl TUIPUPOBAHUS KUPOB

- TMepBUYHAS CTPYKTYpPa MOJIEKYIbI OeKa

- NPOU3BOJACTBO CEPHOU KUCIIOTHI
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- YCTaHOBKA KaTAIMTUYECKOTO KPEKUHTA B «KHUTISAIIEM CIIOC»
Komnekuuu:
- TOPHBIE TIOPOJIHI;
- IJTACTMACCHI,;
- TOTUIUBO;
- YyT'YH U CTaJlb;
- BOJIOKHA;
- METAJLJIBI,
- QJIIOMUHUN.
- KOJUIEKI[USI METAJIJIOB
- He(pTh U IPOIYKTHI U3 HEPTH
Mogenu cTpoeHus! KpUCTAITMUYECKUX PEIIETOK
XHUMHUYECKUE PEAKTHUBBI
XuMHUYECKas mocyaa
Xumudeckoe 000py0BaHUE
Obopyoosanue kabunema onsa uHeaauoos u auy ¢ OB3 ¢ napywenusamu cayxa:
- aBTOMAaTU3UPOBAHHOE paboyee MECTO YUCHHKA C HAPYIICHUEM CIIyXa;
- cTaniMoHapHasi HGOpPMAaIMOHHASI MHTYKIIMOHHAS CUCTEeMa JUTsl CJIa0O0CIIbIIIAIINX.
Obopyoosanue kabunema 05 uHeanuoos u auy ¢ OB3 ¢ napywenusmu 3penus:
— JucIUien bpaitns;
— MallliHa CKaHUPYIOMIasi U YUTAIOIIAsl TEKCT;
— IporpaMma 3KpaHHOTO JOCTYIIA C PEYbI0 U NOAJIEPKKOU bpains;
— DJIEKTPOHHBIN PYYHOU YBEIUUYUTEIIb;
— TOPTaTUBHBIN BUACOYBEIMUYUTED;
— obOopynoBaHue sl BUJCOKOH(EpeHICBs3u  (cepBep, BUIIEOKaMepa,
aKyCTUYECKUE CUCTEMBI - 4 IIIT.);
— MOOUJIBHBIN KOMIBIOTEPHBIN Kiacc u3 12 HoyrOykoB HP;
— BeOKamepa;
— JIOKyMEHT-KaMmepa.
Obopyoosanue kabunema 0 uneaiuoos u auy ¢ OB3 ¢ napywenusmu onopHo-
0gu2amenbpHO20 annapama:
- obopynoBaHue JyUisi BHUJICOKOH(EPEHIICBSI3U (CepBEp, BHUIACOKaMepa,
aKyCTUUYECKUE CUCTEMBI);
MOOUIIbHBIA KOMIIBIOTEPHBIN Kilacc U3 HOyTOykoB HP;
BeOKamepa,
JIOKyMEHT-KaMepa;
WHTEPAKTUBHBIA KoMIUleke (uMHTepakTHBHas mocka |1Q Board PS S100,
kopotkodokycHbii mpoektop Benq MX806ST, moyroyk Aser ASPIRE ES5-521G-
88VM);
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— xommbtorep (MoHOONOK) AIO A22 21.5" Intel Pentium CPU G3220 c
IPEyCTaHOBJICHHON OINEpPallMOHHOW CHUCTEMOW, MaKeTOM O(UCHBIX IPUIIOKEHUHI B
KOMILJIEKTE;

— HWHTEpaKTUBHAas TpUOYHA,;

— UH)OpPMALIMOHHBIM ~ TEPMHMHAT  CO  BCTPOEHHOW  WH(GOPMALMOHHON
VHIYKIIMOHHOW METJIEN C CEHCOPHBIM dKPaHOM;

— crou ¢ MukpoaudTom st null ¢ HapyeHnuem O/IA.

3.2. UndpopMannoHHOe o0ecnevYeHne peajn3anny NporpaMmmbl
st cTyiIeHTOB

[Nabpuensa O. C., OctpoymoB W. I'. EcrectBo3nanue. Xumwus: y4ed. il CTYA.
VYupexaenuit cpen. npod. oopazoanus/O.C. I'abpuensn, U.I'. Octpoymos, M. 2020 -
240c.
I'aopuensin O. C., JIbicoBa I'. I'. Xumusa: TecTbl, 3aa4l U YIPaKHEHUS: yueO.
nocobue sl CTyI. yupexaeHui cpea. npod. obpazosanus /I aopuensn O. C., T'. T.
JIsicoBa-5-¢ m3a.-M.: U3marensckuii meHTp «Axanemusy», 2020-336c¢.

Jliis1 mpenogaBareJisi
OenepanbHbii 3akoH 0T 29.11.2012 Ne 273-®03 «O6 o6pazoBanuu B Poccuiickoii
®enepauun» (B pen. denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013
No 120-@3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 No 84-D3,
or 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ u3M. BHECCHHBIMU
®enepanbHbiM 3aKoHOM OT 04.06.2014 Ne 145-®3, B pea. Ot 03.07.2016, ¢ uzm. ot
19.12.2016.)
[Ipuka3z MunucrepctBa oOpazoBanusi u Hayku P® or 17.05.2012 Ne 413 «O6
YTBEPKJIECHUHU (eepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
cpeaHero (ImoaHoro) oo1iero oOpa3oBaHusD.
[Ipuka3 MunucrepctBa oOpazoBanuss u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMH u3MeHeHud B Ilpuka3 MuHucrepctBa oOpa3zoBaHus W Hayku PO or
17.05.2012 No 413 “O6 yrBepxAecHUU (DenepaqbHOrO TrOCYAapPCTBEHHOIO
00pa30BaTENBLHOIO CTAHAAPTA CPEIHETO (TIOJHOT0) 00I1ero 00pa3oBaHus ».
[Tucemo JlemapTameHTa rocyJapCTBEHHOM MOJUTUKHU B cepe MOATrOTOBKH padoumx
kanpoB u JIIIO MunoO6pnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenaaruu 1o
OpraHM3ali TOJYYeHUs CpelHero oOImero o0pa3oBaHHUA B Ipeaesax OCBOCHHS
00pa3oBaTeIbHBIX IPOTrpaMM CpPEJHETo IMPodeCCHOHAIBHOr0 oOpa3oBaHHs Ha 0ase
OCHOBHOTO  OOmmIero oOpa3oBaHusi ¢ y4eToM TpeOoBaHUU  (eaepaabHbIX
roCyZapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJy4aeMou mpodeccruu uiu
CHEIHMAIBHOCTH CPEeIHEro Mpo(hecCHOHATEHOTO 00pa30BaHUS.
[Tpuka3 MunucrepctBa oopazoBanus u Hayku P® ot 31 gexabps 2015 r. N 1578 "O
BHECEHMH U3MEHEHMU B (peiepalibHbII roCy1apCTBEHHBIA 00pa30oBaTENbHbIA CTAaHAAPT
cpenHero oOmiero 00pa3oBaHUs, YTBEPXKACHHBIA NpHUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit deneparum ot 17 mas 2012 r. N413"
[TpumepHas ocHOBHas 00pa3oBaTesibHAsI MPOrpaMMa CpEeHEro 001ero
o0pa3oBaHusi, 0JJOOpeHHAs perieHueM peaepaibHOro yueOHO-MEeTOIUYECKOTO
00benrHEeHUs 110 0011eMy 00pa3zoBanuio (TpoTokos1 oT 28 uroHs 2016 1. Ne 2/16-3).
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[a6puensa O. C. u ap. Xumusa ans npodeccuil U crnenuagbHOCTEH TEXHUYECKOTO
npous (3AEKTPOHHOE MPHUIIOKEHUE).

HNuTepHeT-pecypcehbl
www. hemi. wallst. ru (O6pa3oBaTenbHbIN CAUT ISl IKOIBHUKOB « XHUMHUSD).
www. alhimikov. net (O6pa3oBaTenbHBINA CAUT AJI IIKOJILHUKOB).

4.

KOHTPOJIb n

OIIEHKA

PE3YJbTATOB

OBIIIEOBPA3OBATEJILHOM JJUCHOUILJIAHBI
KoHTponb 1 oLeHKa pe3yabTaToB 00yUYeHHUs! OCYIIECTBISETCS IIPENOAABaTEIEM

B Ipolecce

IIPOBEICHUS

IMPAaKTHYCCKUX

OCBOEHUA

3aHATHI M 7a0OpaTOpHBIX padoT,

TCCTUPOBAHUS, a TAKIKE BBIITOJIHCHUA 06y‘—IaIOHII/IMI/IC$I HHINBUAYaJIbHBIX SaﬂaHHﬁ.
KOHerTHBIG (bOpMI)I U IIpoHcAypbl TCKYHICTO KOHTPOJIA YCIICBACMOCTH H

IIPOMEKYTOUYHOU
OIPaHUYECHHBIMU

BO3MOXXHOCTAMHU

3JI0OPOBBS

aTTcCTalnu O6y‘IaI-OIHI/IXCSI HHBAJIMAOB H O6Y‘I&IOHH/IXC$I C
YCTaHaBJIMBAIOTCA C

Y4ETOM

OI'paHUYCHUA 3J0POBbA. Ot (bOpMI)I H Ipouncaypbl AOOBOIATCA OO CBCIACHHUA
06y11a101unxc51 HC ITIO3JHCC IICPBLIX IBYX MCCAILICB OT HAYaJla O6y‘I€HI/IH.

XUMHAYECKHX
AJIEMEHTOB, HCXOIS U3
BaJICHTHOCTH H
ANEKTPOOTPHUIIATEITHLHOC
TH

XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
Cynb(pua0B, TUAPUIIOB U
T.IL.).

3. 3amanus Ha
HCIIOIb30BAHUE
XUMHUYECKON CUMBOJIUKA U
Ha3BaHU COCIMHEHUH I10
HOMEHKJIaType
MEXKIYHAPOIHOTO COr03a
TEOPETUYECKON 1
MPUKIIATHON XUMUH U
TPUBHUAJIbHBIX Ha3BaHUU
JUTSL COCTaBIICHUS

OK/I1 | Moayas/Pazaen/T Tunsl oeHOYHBIX Crnenuduka
Ne oy a Pe3yabTar 00yueHus 1 . und
K eMa MeponpusTuii
| | OcHoBHOe coep:kanue
1 Pa3nes 1. OcnoBbl | PopMyJIMPOBATH
CTpoeHust 0a30BbIe MOHATHA U
BelecTBa 3aKOHBI XUMHH
1.1 | OK Crtpoenue atomoB |CoCTaBIsATh 1. Tect «Ctpoenue IIpu
01 XUMHUUYECKUX XUMHYECKHe (OPMYIBI [aTOMOB XUMHUYECKUX H206XOMM°CT“
o [0} ArIINUMCA
DJIEMEHTOB U COEIMHEHNI B 9JIEMEHTOB | IPUPOA yHatom
o HpeI[OCTaBHSIeTCﬂ
npupoa COOTBETCTBUH CO XUMHAYECKOH CBSI3I. OTIONHATENEHOS
XUMUYECKOMN CBSI3U |CTENEHBIO OKUCICHH |2. 3a/1a4yi Ha COCTABJICHUE | Bpems st

IIOATrOTOBKH OTBECTA.

OcyImecTBaseTcst

B mporecce
MIPOBEICHUS
MPAKTUICCKUX
3aHATUN u
71ab0paTOPHBIX
paboT, BEHIIOHEHUS
WHAWBUIYaJTbHBIX
paboT M TOMAamIHUX
3aJJaHuN U
TECTUPOBAHUA B
HEeNIAX  MOJyYCHHS
nHdopmanuu

0 BBITIOJIHCHUH
00yJaromumMcs
TpeOyeMbIX
JIeHCTBUH B
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OK/I1 | Moayan/Pazaen/T THunel oeHOYHBIX Cnennduka
Ne y Pe3yabTaT 00y4yeHus . ®
K eMa MeponpUusTHI
XUMHYECKHX (HOpMYIT npouecce yueOHOIt
I[ByxaTOMHBIX JACATCIBbHOCTH,
o MpaBUJIbHOCTU
COCIMHEHUH (OKCHJIOB,
BBIIIOJIHCHUA
CYIb(HUIOB, THAPHIOB U | rpefyembix
T.I.) U IPYTUX JeHCTBUI,
HEOPTaHUYECKUX COOTBETCTBUH
COE/IMHEHUI OTHENbHbIX | POPMbI ACHCTBHS
JIaHHOMY JTaIry
KJIACCOB
YCBOGHUS YIeOHOTO
MaTepHana,
(dopmMupoBaHUHT
IEUCTBHUS C
JIOJDKHOU Mepoi
00ILIEHHS], OCBOCHHUS
UT.AO.
1.2 | OK |[lepuommueckuii |XapaKTepu3oBaTh 1. Tect «Metammnueckue /
01 3aKOH M Ta0JUIlA  |XMMHYECKHUE DJIEMEHTHl |HEMETAIIHYCCKUE
OK J.. MenneneeBa |B COOTBETCTBUU C UX  |CBOMCTBA,
02 MTOJIO’KEHHUEM B 3JIEKTPOOTPHUIATETHHOCTD

MEPUOINYECKOMN
CUCTEME XMMUYECKUX
anemenTtoB J[.1.
Menneneesa

U CPOJICTBO K AJICKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOEHUEM
Y TIOJIOXKEHUEM B
NEPUOINYECKON CUCTEME
XUMHUYECKHUX IJIEMEHTOB
.. MenneneeBay.

2. IlpakTyeckue 3a1aHus
Ha YCTAHOBJICHUE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XUMHUYECKUX AIIEMEHTOB U
TIEPUONUECKUM
M3MEHEHUEM CBOMCTB
XUMUYECKUX DJIEMEHTOB U
UX COCAUHEHUN B
COOTBETCTBUU C
MOJIOKEHHUEM
[Iepnonnueckoii cucreme.
3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aaHus
Ha XapaKTePHU3aIUI0
XUMHUYECKUX HIIEMEHTOB:
«Metammuyeckue /
HEMETAJUITMYECKUE
CBOICTBA,
3JEKTPOOTPULIATENHHOCTD
U CPOJICTBO K DJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM
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OK/I1 | Moayan/Pazaen/T THunel oeHOYHBIX Cnennduka
Ne y Pe3yabTaT 00y4yeHus . ®
K eMa MeponpUusTHI
M TOJIOKCHHEM B
MEPUOJUYECKON CUCTEME
XHMUYCCKHUX DJIEMECHTOB
J.1. MenneneeBa»
2 XapakTepu3oBaThb dopma u cpok
THIBI XUHMHYECKHX TIPOBCCHNA
Paznea 2. peakuii KonTpoabHasi padora ;25:5;”’“0“” ¢
XumMuyeckue «CTpoeHue BemecTsa u
WHIANBUIAYAJIbHBIX
peakuumn XHMHYECKHE PEAKUHI) | repxodusmaeckix
0COOCHHOCTEH
00yJaroImuxcs.
2.1 | OK Tunbl xumudeckux |CoCTaBIISITh peakiuu 1. 3agaun Ha cocraBienue | [lpu
01 peaximii COeIMHEHUS, YpaBHEHHI PEeaKIUii: BE06X0MMOCTH
00yJaroImuMcs
OK pasnokeHusi, OOMEeHa, |— COCIUHCHUS,
MPEAOCTABIIACTCA
04 3aMEIICHHUS, 3aMELIECHUS, PA3IOKEHUS, | 1onomauTensHOE
OKHUCJIUTEIBHO- oOMeHa; BpeMs anst
BOCCTAHOBUTCIILHBIC — OKHCIIUTEIBHO- HIOArOTOBKH OTBETA.
peakuuu BOCCTaHOBHUTEIIHHBIX
o OCYH.[@CTBHH@TCH
peaKIuii ¢
B mnponecce
HMCIIONBb30BAHUEM METOAA | ppopesens
3JIEKTPOHHOTO OajaHca. TIPaKTHYECKUX
2. 3ajaun Ha pacyer 3aHITHH u
MaccChl BEIECTBA HUITH 71a00paTOPHBIX
.. paboT, BBHIMOITHEHHS
00BéMa
I/IH[[I/IBI/I}IyaJ'H)HI)IX
ra3oB 10 U3BECTHOMY paGOT M JIOMAIIHIX
KOJIMYECTBY BCIICCTBA, 3aJaHuN WINn
Macce Ui 00bEMY OJTHOTO | TECTHPOBAHHS B
U3 YYaCTBYIOIIUX B Hemax — MONMyHeHHA
€aKIIMU BEIISCTB; MHGOpMaH
p H m > O BBIINIOJIHEHUHA
pacyeThl 00yyaromumes
Macchl (00bEMa, TpebyemMbIx
KOJIMYECTBA BEIICCTBA) NeAcTBUi B
IIPOIYKTOB PEaKIUH, eciay | Pouecce yuednoi
JIeSITETLHOCTH,
OJHO U3 BEIICCTB UMECT
HpaBI/IHBHOCTI/I
npruMECH BBIIOJIHEHHSA
TpeOyeMbIX
JIeUCTBUH,
COOTBETCTBHUU
(hopMBI IeHCTBHS
JIaHHOMY 3TaIly
YCBOCHUSI Y4eOHOTO
Marepwuana,
(hopmMHupOBaHUHT
JIEUCTBHS C
JIOJKHOW Mepoi
OOIIEHHS], OCBOCHHUS
U T.JI.
2.2 Onektponutndecka |CocTaBisTh ypaBHeHus | 1. 3agaHus Ha

s1 MUCCOLMAINA U

XUMHUYCCKUX pCaAKIINN

COCTaBJICHUC
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e OK/II (Moayas/Pa3znen/T PesyabTaT 0Byuenns Tunel oueHOqH“mx Cnenuduka
K eMa MeponpUusTHI
WOHHBII OOMEH MOHHOTO 0OMEHa C MOJICKYJISIPHBIX U MOHHBIX
y4acTuem peakuuii ¢ yyactueM
HEOPTaHUYECKUX KHCIIOT, OCHOBaHUH 1
BEIIECTB coJieil, yCTaHOBJICHHE
W3MCHEHUS KHCIOTHOCTH
Cpebl
2. JlaboparopHas pabota
«TuIbl XUMHUYECKUX
peaKunii»
3 HccaenoBarn KourtpoasHas padora dopma 1 CpoK
Pazgen 3. cTpoeHHe H cBoiictBa |«CBoiicTBa TIpOBE/ICHH
Crpoenne n HEOpraHu4ecKHuXx HEOPraHu4ecKHuX ONPEACIIAIOTER ©
., y4eTOM
CBONCTBA BeIleCTB BeIeCTB» WH/MBH/TYaTbHBIX
HEOpraHn4ecKux ncuxoQU3NIECKuX
BeIleCTB 0COOEHHOCTEH
o0ydJaromuxcsi.
3.1 |OK |Knaccudukanums, |Kmaccuduumposath 1. Tect «Homenknarypa u | lpu
01 HOMEHKJIATYpa M |HEOPTaHUYECKUE HA3BaHNE HEOPraHMIEeCKuX | HEoOXomMocTH
IIK CTpOEHHE BEIIICCTBA B BEILIECTB UCXOI 13 UX obyuaomumes
o MMpeAOCTaABIISACTCA
1.5. |HeopraHm4eckux |COOTBETCTBHHU C UX XUMHYECKON (HOPMYIIBI OMOHATENBHOS
BEIIIECTB CTPOCHUEM WJIM COCTaBIICHUE BpeMst s

XUMHUYECKOH (POPMYJIBI
HCXOJs U3 Ha3BaHUs
BELIECTBA 110
MEKIyHAPOAHOW HITN
TPUBHUAIILHON
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MaccoOBOM JI0JIM (Macchl)
XUMHYECKOTO DJIEMEHTA
(coennHeHUs1) B MOJIEKYIIE
(cmecn).

3. [IpakTrueckue 3amaHus
1o Kjaccu(puKanuy,
HOMEHKJIAaType U
XUMHUYECKUM (hopMyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. ITpakTryeckue 3aJaHus
Ha OIIpe/IeNIEHUE
XUMHYECKON aKTUBHOCTHU
BELIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBSI3U U
TUIIA KPUCTAJUIMYECKOMN
peleTku

IIOArOTOBKH OTBCTA.

OcyIecTBiseTcs

B npotecce
MPOBECHUS
NPaKTUYECKUX
3aHATUN u
mabopaTOPHBIX
paboT, BBIOIHEHHS
WHJIMBUIYaJIbHBIX
paboT M JOMaNIHUX
3alaHui W
TECTUPOBAHUSI B
HeNsiX  MOJydeHUs
nHdopmanuu

0 BBINIOJIHEHUU
oOygaromumcs
TpeOyeMbIX
JieificTBuil B
npouecce yaeOHoH
JIeSITEIIbHOCTH,
NPaBUIBHOCTH
BBITIOJTHEHHS
TpeOyeMbIX
JIeNCTBUH,
COOTBETCTBUH
(hopMBI TerCTBUS
JITAHHOMY JTaIty
YCBOEHUS yueOHOTO
Marepuaia,
(opMupoBaHun
JeficTBus C
JIOJDKHOU Mepoi
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e OK/II (Moayas/Pa3znen/T PesyabTaT 0Byuenns Tunel oueHOqH“mx Cnenuduka
K eMa MeponpUusTHI
00IIIEHHs], OCBOECHHS
UT.AO.
3.2 | OK dusnko- YcTaHaBIUBaTh 1. Tect «OcoOeHHOCTHU
01 XHUMUYECKHE 3aBUCHUMOCTH (PU3UKO- |XUMHUYECKUX CBOHCTB
OK CBOMCTBa XHMHYCCKHX CBOHCTB  |OKCHIOB, KHCIIOT,
02 HEOPraHWYECKUX |HEOPraHMYECKUX OCHOBaHUH, aM(pOTEPHBIX
[IK BEIIECTB BEIIECTB OT CTPOEHUSA |TUIPOKCHUJIOB M COJICH».
1.5. aTOMOB M MOJIEKYN, a (2. 3aiaHus Ha

TaKXe TUIa
KPUCTAJUIMYECKON
peleTKu

COCTABJICHUE YPaBHECHUU
XUMHUYECKHUX PEAKIHN C
y4acTHEM MPOCTHIX U
CJIOXKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU U aM()OTEPHBIX
THIPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX
CBOWCTBA U CLIOCOOBI
MOJIy4EHUSI.

3. IlpakTuko-
OpUEHTUPOBAHHbBIE
TEOPETUUECKHE 3a1aHUs
Ha CBOMCTBA U MOJIyYEHHUE
HEOpPraHMYECKUX BEILECTB
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e OK/II (Moayas/Pa3znen/T PesyabTaT 0Byuenns Tunel oueHOqH“mx Cnenuduka
K eMa MeponpUusTHI
3.3 |OK |HUnentudukanus |MccraemoBarb 1. IIpakTuko-
01 HEOPraHMYECKUX |KaYeCTBEHHbIC PEaKIINH |OPUEHTUPOBAHHbBIE
OK |BemiectB HEOPTaHUYECKUX 3aJlaHus IO COCTABIICHUIO
02 BEIECTB XUMUYECKUX PEAKIUi C
OK y4acTUEM
04 HEOPTraHWYECKHUX BEIECTB,
IIK HUCIIOIB3YEMBIX JJIS UX
1.5.. UJCHTU(DUKAITIH.
2.JIaboparopnas pabota:
«Mnentudukarnus
HEOPTaHHYECKUX
BEIIIECTB)
4 HccaenoBarn KonTpoabHnasi padora dopma 1 CpoK
Paszpen 4. cTpoeHue u cBoiictBa |«CTpoeHue u cBoiicTBa | MPOBCACHIA
Ctpoenne u OpraHHYeCKHX OpPraHu4yecKuX BellecTB) S/ngg;ﬂmomﬂ ¢
CBOIiCTBA BeleCTB VHIMBHTYaTbHBIX
OpraHn4ecKux ncuxo(Gu3UIeCcKuX
BellecTB 0COOEHHOCTEH
00yJaroImuXCs.
41 | OK [Knaccuduxamus, |Kmaccudunuponarsb 1. 3aganus Ha Hpn
01 CTpOCHUE U OpraHuYecKue COCTaBJIEHHE HA3BaHUI BE06X0MMOCTH
[IK  |HomeHkmaTypa BEIIIECTBA B OpPraHUYECKUX obyuaiomumes
o MPEAOCTABIIACTCA
1.5. |opranmueckux COOTBETCTBHMH C X COEJIMHEHUH 110 OTIOHATEIEHOS
BEIIIECTB CTpOEHHEM TPUBHAIILHOMN UITH BpeMs s

MEXKIyHAPOAHOU
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3anaHus Ha
COCTaBJICHHE IOJIHBIX U
COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYyII
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.

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

IIOATrOTOBKH OTBETA.

OcymiecTBisercs

B mporiecce
MIPOBEACHUS
MPAKTUICCKUX
3aHATUH u
1a00paTOPHBIX
paboT, BHITIOTHEHHUS
HUHIUBUIYATbHBIX
paboT U IOoMamIHuX
3aJaHuN WA
TECTHPOBAHUS B
LEeNAX  MOJNyYCHHS
nHdopmanuu

0 BBITIOJTHCHUH
oOyJarommuMes
TpeOyeMbIX
JIeUCTBUH B
nporecce yaeOHoi
JIESITeIBHOCTH,
MPaBUIBHOCTH
BBITTOJTHCHUS
TpeOyeMbIX
JIEUCTBUH,
COOTBETCTBUHU
(hopMBI IeHCTBHS
JTAHHOMY JTaIry
YCBOCHHUSI Y4eOHOTO
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OK/MI

Moayas/Pazgen/T
ema

PesyabraTt 00yuenus

Tunsl oeHOYHBIX
MeponpUusTHI

Cnenndguxa

MaTepuana,
(bopMupoBaHUH
JIEHCTBUA C
JIOJDKHOU MepoH
0OILIEHHSI, OCBOCHHS
U T.J.

4.2

OK
01
OK
02
OK
04
ITK
1.5.

CBoiicTBa
OPraHUYeCKHUX
COE€IMHEHUN

YcraHaBiauBaTh
3aBHCUMOCTH (PH3UKO-
XHMHYECKHX CBOHCTB
OPraHUYeCKHUX BEIIECTB
OT CTPOEHUS MOJIEKYJ

1. 3aganus Ha
COCTABJICHUE YPaBHEHUU
XUMHMYECKHUX PEAKLUN C
Y4aCTHEM OPTaHMYECKUX
BELIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHUS.

2. 3amanusa Ha
COCTABJICHUE YPaBHECHUU
XUMHUYECKHUX PEAKLIHH,
WTIOCTPUPYIOIIHUX
XMMHMYECKHE CBOICTBA C
Y4E€TOM MEXaHU3MOB
IIPOTEKAaHUs JaHHbBIX
pPEaKLH U TeHETUYECKOM
CBSI3M OPraHUYECKHUX
BEILIECTB Pa3HBIX KJIACCOB.
3. PacyerHsble 3a1auu 110
YpaBHEHUSIM PEaKIU C
y4acTHUEM OPTaHUYECKUX
BEILIECTB.

4. JTaboparopHas paboTa
«IIpeBpameHns
OpPraHMYECKUX BEILECTB
IIPY HarpEeBAHUN»

4.3

OK
01
OK
02
OK
04
ITK
1.5.

Unentuduxamms
OpPTaHHYECKUX
BEIIECTB, UX
3HAaYEHHUE U
MIPUMEHEHHE B
OBITOBOM U
MIPOU3BOJICTBEHHON
EeSTELHOCTH
YyeJI0BEKA

Hccnenosath
KAaQ4CCTBCHHBIC peaKum/I
OpraHUYECKUX
COCTUHEHUN
OTJIENILHBIX KJIACCOB

1.IIpakTuko-
OpUEHTUPOBAHHBIE
3a/laHus 110 COCTABIICHUIO
XUMUYECKHUX PEAKIUN C
y4acTUEM OPTaHUYECKUX
BEIIECTB, B T.4.
HCIIOJIB3YEMBIX JJIS UX
UICHTUPUKAIUHU B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdoTa:
«Mnentudukanus
OpPraHUYEeCcKuX
COCIMHEHUH OTIEIbHBIX
KJIaCCOBY
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e OK/II (Moayas/Pa3znen/T PesyabTaT 0Byuenns Tunel oueHOqH“mx Cnenuduka
K eMa MeponpUusTHI
5 Paspean S. Xapakrepu3oBaTh KonTpoubnas padora ®opma H CpoK
Kuneruyeckue u |BJIMsIHME Pa3andHbIX |«KuHernuyeckue u TIpOBC/ICHH
OIIPEACIIAIOTCA C
TepMoanHaMuyec |(pakTOpPoB Ha TepMOJAUHAMHYECKHUE yaeToM
KHe paBHOBecHe U 3aKOHOMEPHOCTH WHIHBHTYATBHBIX
3AKOHOMEPHOCTH |CKOPOCTH NPOTEKaHUA MCUXO(QU3MIECKUX
NMPOTEKAHUS XHUMHYECKHX PeaKUMid |XUMHYECKHUX PeaKIHuid. ocobeHHOCTEH
XHMHYeCKUX PacTBOpbI» 00yHIoIXCsl
peaxuuii
5 |OK CxopocTh XapakTepu3oBaTh [IpakTuko-
01 XUMHUYECKHUX BITUSTHUE OpPUEHTUPOBAHHbBIE
OK  |peakmuii. KOHLIEHTPALIUU TEOPETUUECKHE 3a/IaHus
02 XUMHYECKOE pearupyromux BeIecTB [Ha aHau3 (hakTOpoB,
[IK  |paBHOBecue U TeMIepaTyphl Ha BJIUSIIONINX HA U3MEHEHHE
1.5. CKOPOCTb XUMHUYECKUX [CKOPOCTH XUMHUYECKON
peakuui peaxiuu. [IpakTrko-
XapakTepu3oBaTh OpPUEHTUPOBAHHbBIE
BIUSHUE U3MEHEHHUS  (3a[aHMsl Ha IPUMEHEHUE
KOHIIEHTPAIUN npunuuna Jle-Illarense
BEIIECTB, pEaKLUU JUTSL HAXOXKICHUS
Cpebl U TEMIIEPATyphl |HANpPABICHUS CMELICHUS
Ha CMeIlleHue paBHOBECHS XUMHUYECKOU
XUMHYECKOT0 peakuuu 1 aHaIu3
paBHOBECHS (hakTOpOB, BIMSIONINX HA
CMeEIlleHNEe XUMUYECKOTO
paBHOBECHUS
6 HccaenoBars Kourpoabsnas padora ®opma 1 cpox
NCTHHHBbIE pacTBOpbl |«KuHeTnyeckue u TPOBCAICHIA
¢ 32JJaHHBIMHU TepMOAMHAMHYECKHe OTPEACIBIOTER ©
Pazpgea 6. y4eTom
PacTBopbi XapaKTePUCTUKAMHU  |[3aKOHOMEPHOCTH WHMBUTY A IBHBIX
NpoTEeKaHus HCUXO(DU3MIECKIX
XHMHYEeCKUX peakuuii. | ocodenHocreii
PacTBOpBI» 00yHaromXCsl.
6.1 | OK [TonsTHE O Paznuuare uctunnsie | 1. 3agauu Ha
01 pacTBopax PacTBOPHI MIPUTOTOBJIEHUE
OK pacTBOPOB.
02 2. IIpakTuko-
IIK OpPUEHTHUPOBAHHBIE
1.5. pacyeTHbIE 3a/1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCTOJIb3yeMbIe B OBITOBOM
Y MPOU3BOACTBEHHOMN
JESATEIBHOCTH YEJIOBEKA
6.2 | OK  |HccrnenoBanue UccnenoBats pusuko- [JlaboparopHas pabora
01 CBOICTB pacTBOpOB |XMMHUECKHE CBOMcTBa |«IIpuroroBnenue
OK HWCTUHHBIX PaCTBOPOB | PacTBOPOB»
04
[1K
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e OK/II (Moayas/Pa3znen/T PesyabTat 0Byuenns Tunel oueHOqH“mx Cnenuduka
K eMa MeponpUusTHI
1.5.
Il | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE COJIeP:KaHUE (COePKAHUE
MPUKJIAJTHOI0 MOAYJIfA)
7 Pa3zmen 7. OneHuBarTh 3amura keiica (¢ yueTrom
Xumus B ObITY U |[IOCJIEACTBUSA Oynyuuei
MPOU3BOJACTBEHHO |OLITOBOM U npogdeccuoHaIbLHOM
i 1eATEeJBLHOCTH |POU3BOJACTBEHHON  |1eSTeJIbHOCTH)
yeJioBeKa e TeJIbHOCTH
YyeJi0BeKa ¢ MO3M Uil
IKOJIOTHYECKOI
0e30MacHOCTH
OK  |Xumus B ObiTy u  |OneHuBaTh Keiic (c yuerom Oyaymieit | Popma
01 IIPOM3BOJICTBEHHOM |ITOCIIEICTBUS OBITOBOW  |TIpOodecCHOHATBHOM TIpOBCCHH
OK  |mesTenbHOCTH Y IPOU3BOJICTBEHHON  |/1€ATEIHHOCTH) gzgfgﬁmmm ¢
02 9eJI0BeKa JEATEIbHOCTH B03MOXHbIC TeMbI KSHCOB! | iy ipunyansisix
OK YyesoBeKa C O3ULUHI 1. [loTenneHue KIuMaTa M | ncuxopusmaeckux
04 KOJIOTHYECKOM BBICBOOOKICHUE TA30BBIX | OCOOEHHOCTEH
OK 0e30macHOCTH THPATOB CO [HA OKeaHa. | OOYHalomuxes.
07 2. bynymme marepuaisl
IIK JIJI aBUa-, MallliHO- U
1.5. pUOOPOCTPOCHHUS.
3. HoBble maTepuaisl 1jist
COJTHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTETBHBIX
MpenaparoB
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5. OCOBEHHOCTH OPTAHM3AIIMA YUEBHOI'O ITPOLIECCA JIJIA
OBYYAIOIIIUXCSI C OI'PAHUYEHHBIMHA BO3MOKHOCTSIMHU
310POBbSI.

5.1. Jlna oOywaromuxcsi W3 YWCa JIMI ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU
3JI0POBbSI OOyUYEHHE IPOBOJUTCS C YYETOM OCOOCHHOCTEH ICHUXO(PHU3NYECKOTO
pPa3BUTHS, WHIWBHIYyAIbHBIX BO3MOXKHOCTEH M COCTOSIHHSI 3JI0POBbSl TaKHX
CTYJICHTOB (J1aJiee UHIUBUyJIbHbIE OCOOCHHOCTH).

5.2. Tlpu opranu3amuu oOy4YeHHUs 00ECIIeUYMBACTCS COOJIOJACHHE CIEAYIOIINX
o01mux TpeOOBaHUM:

- oO0ydeHue I JHIl C OTPAHWYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI B OJIHOMN
ayIMTOPUA COBMECTHO C OOYyYalOIHUMHCS, HE HMMEIOMMMHA OTPaHUYEHHBIX
BO3MOYKHOCTEH 370pOBbS, MOMYCKAETCS, €CIM 3TO HE CO3[aeT TPYIHOCTEH s
oOyyJarommxcs;

- o0ecreyeHne BEITyCKa MeYaTHBIX WM DJICKTPOHHBIX MAaTEPHAIOB BKITFOYAFOIIIHX
ayJimoMaTepuaiibl U ayJuoQpanibl;

- TPUCYTCTBHE B ayJUTOPHUH ACCUCTEHTA, OKA3bIBAIOMICTO OOYyJaronuMCs
HEOOXOJMMYI0 TEXHHYECKYIO TIOMOIIbL C YyY€TOM WX HMHAUBUIYaTbHBIX
0COOCHHOCTEH (3aHATh pabouee MEeCTO, MEePEABUTaThCS, MIPOUYNUTATh U OOPMUTH
3a/1aHue, OOIIATHCS C MPENo/IaBaTeIeM);

- TI0JIb30BaHUE HEOOXOJIUMBIMH OOYYAIOIIMMCS TEXHHYECKUMH CPEACTBAMH IIPU
00y4YeHNH, BBITTOJIHEHNH 3aJaHUN ¢ YIETOM MX MHIUBUYaTbHBIX 0COOCHHOCTEH;
- obecrieueHHE BO3MOXKHOCTH OECIpPENITCTBEHHOTO JO0CTYIa OOyYaroluxcs B
ayJIMTOPUH, TYaJCTHbIC W HWHBIC TIOMCIICHHS, a TaKkKe HX MpPeOBIBaHUSI B
YKa3aHHBIX TOMEIICHUSAX (HATu4he TMaHAyCOB, TOPYYHEH, paCIIMpPEHHBIX
JIBEPHBIX TPOEMOB, JUQPTOB, TPU OTCYTCTBHH JU(TOB, ayAUTOPHUS JODKHA
pacrmoyiaraThCsi Ha TEPBOM JTaXkKe, HAJUYHME CICIHAIBHBIX Kpecel W JIPYrux
MIPUCIIOCOOJICHUT);

07151 c1aboBUOAWUX 00YHAIOWUXCHL:

- obecrieyeHre JocTyna oOOydJaromerocs, SBISIOMICTOCS CIa0OBUIAAIINM U
HCIIOJIB3YIONIETO COO0aKy-TIPOBOIHUKA, K 3/IAHUIO OPTaHU3aIIUH.

07151 CAAOOCILIUAUUX 0OYVUAIOUIUXCSL:

- HaJW4Yue B OJHOM M3 TIOMEHICHUN, NpPEeJIHA3HAYCHHBIX [JII TIPOBEACHUS
MAaCCOBBIX MEPONHATUN, WMHAYKIIMOHHBIX TIeTellb MW 3BYKOYCHJIMBAIOIIEH
anmaparypsbl.

0J151 0OYHaArOWUXCS C HAPYULEHUAMU ONOPHO-08USAMETbHO20 ANNAPAma.

- HaJIMYHE CIEIUAIbHO CKOHCTPYHPOBAHHBIX JJI yI00CTBA JIUI] C HAPYIICHUSIMHA
OMOPHO-JBUTaTEIBHOTO armapaTa MeOenau, NpuoopoB sl 00ydeHus: (Pydkd U
zp.);

- HaJIM4YUE KOMITBIOTEPHBIX  KJIacCOB, OOOPYIOBAaHHBIX  CHCIHAIBHBIMU
MIPUCTIOCOOJICHUSIMH, OOECIICYMBAIOIIMMHA BO3MOXXHOCTh HX HCITOJIb30BaHUS
JUIIAMU C OTPAaHUYCHHON MOJABMYKHOCTHIO BEPXHUX KOHEYHOCTEH;

- CHeUHMalbHOE TPOrpaMMHOE OOECIICYeHHE IS BBOJHBIX MW  BBIXOIHBIX
MOAU(UKAINA KOMITHIOTEPA;

- BCIIOMOTATEIbHBIC CPEACTBA IS 3axBaThiBaHUs (yIepiKaHWs), IepKaTelnd C
3aXBaTOM W TPHUCIIOCOOJEHUS, CPEACTBA, NPHUKIAABIBAEMbIE K W3JCIUIM U
MPOJTYKIIHH;
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- MPUCTIOCOOJICHUS AJIs MEePEKIIabIBaHUsI OyMaru, AepKaTen PyKOTHCH, OMOPbI
MPEAIUICYbsi, IPUKIAIBIBAEMbIE K MUITYIIIAM MAITUHKAM WA KOMITBIOTEPAM;

- CHOCIHWAIbHBIC PYYKH, KapaHMAlIW, KHACTOYKH, ITUPKYIWA Uil YepUYCHUS |
JIMHENKHU, CTIelMaIbHbIe YCTPOUCTBA JIJIsl TUChMa, PUCOBAHUS U YePUCHHUS;

- BCIIOMOTATeNIbHbIE CPEACTBA JJisi YTeHUs (YCTPOMCTBO ISl TMepeBOpaYMBaHUs
JIMCTOB, MOJCTABKU JIJIsl KHUT U JAEPyKATEIN KHUT);

- CHUCTEMbl (DPUKCUPOBAHHOTO PACHOJIOKEHHS MPEAMETOB (MAarHUTHI, MPOKIAIKH,
(buKcaTopsl);

- TMpUCNOCOONEHUsT JUIsl YTEHUS, MHUCbMa, MaHUIYJIWPOBAHUS, CIEIUATbHBIC
MPUCTIOCOOJICHHUSI 17151 paOOTHI OHON PYKOU U JIp.

5.3. Ilpu 0O0y4yeHnu 10 TUCIUTIIINHE BO3MOXKHO:

- TPUCYTCTBHE B ayJUTOPUM ACCUCTEHTA, OKA3bIBAIOMIECTO OOyJaronuMces
HEOOXOJMMYI0 TEXHHYECKYIO IIOMOIIb C VYYETOM WX WHIAWBUAYaJIbHBIX
0COOEHHOCTEN (3aHATh pabouyee MeCTO, NEPEIBUTaThCs, MPOYUTATh U OPOPMHUTH
3a/1aHue, OOLIATHCS C MPENo/IaBaTeeM);

- TI0JIb30BaHUE HEOOXOJAMMBIMHA OOYUYAIOIIUMCS TEXHUYECCKUMHU CPEACTBAMH TPHU
O0Oy4€HHH, BHITTOJIHEHUH 33JaHUI C YIETOM UX UHAUBUIYabHBIX 0COOCHHOCTEH;
- 00BSICHEHUE HOBOTO MaTepualia U MPOBEJICHNE MPAKTUYECKUX 3aHITHI C y4eTOM
WHUBUTyaJIbHBIX OCOOCHHOCTEH 00yJaromuxcs;

- HaJIM4YMe, TIOMUMO CTaHJApPTHOTO Y4YEOHO-METOJUYECKOTO KOMILIEKCa,
JOTIOJTHUTENBHO, oOecnieuyrBasi 00pa3oBaTesIibHbIe MOTPEOHOCTH O0YYaIOIIUXCS C
OB3, crienuanbHbIX Y4eOHBIX TOCOOMH (OyMasKHBINA UM JICKTPOHHBINA BapUaHT);
pa3pabOTaHHBIX MPEMOaBaATEIEM OTIOPHBIX KOHCIICKTOB JICKIIUNA W MPAKTHICCKUX
(J1abopaTOpHBIX) 3aHATUM, YUYUTHIBAIOIIMX pEUYEBbIE M  IO3HABaTEIbHBIC
OCOOCHHOCTH; CpEACTBAa HAIVISIIHOCTH U COOTBETCTBYIOLIHME MYJIbTUMEIUNHbBIC
MaTepHUabl K KaXJI0H TEME;

- MPeIOCTaBJICHHE 00yUYaroIIMMCs MpaBa BeIOOpA 3alaHusl JI1 CAMOCTOSATEIbHON
paboThI;

07151 C1aboBUOAUUX 0OYHATOUWUXCSL:

- ayOnupoBaHHE€ HEOOXOIWMON 3BYKOBOM U 3pUTENbHON HH(OpMaIuy,
oOydJaromero marepuaja, a TakKKe HaIIucel, 3HAKOB M HWHOW TEKCTOBOW U
rpaduyeckoil HMH(pOPMANMKM 3HAKAMH, BBINOTHEHHBIMA peEIbe(HO-TOUCUHBIM
mpudTtom bpaiins wim B BuAE 3JIEKTPOHHOTO JOKYMEHTa, JOCTYIMHOTO C
MTOMOIIbI0 KOMITBIOTEPA CO CHEIUATN3NPOBAHHBIM IIPOTrPAMMHBIM 00eCTIeueHuEM
JUTSI CJICTIBIX;

07151 CAAbOCILIUAUUX 0OYVYAIOUJUXCSL.

- nyOnupoBaHue HE0OXOAUMOM 3BYKOBOM MH(OpMaInK, 00yJaroiero Marepuaia
TEKCTOBBIMH W TpapUUYECKUMH HW300pPKCHHUSIMH, 3HAKaMH WJIA B BHJC
AIIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO ¢ MTOMOIIBI0 KOMITBIOTEPA;

- WCTOJIb30BAHKME TOMOIIM COTPYJIHHUKOB, MPOIISAIINX WHCTPYKTHPOBAHUE WITU
oOy4YeHHe, KOMIICTCHTHBIX B aIalTallii HHPOPMAIIMH I MHBAIUIOB I10 CITYXY;
- o0ecrieueHne HaAIWYUS 3BYKOYCHWJIMBAIOIICH ammapaTypbl KOJUIEKTHBHOTO
MOJIb30BAHUS, TPU HEOOXOJUMOCTH TMPEAOCTABIACTCS 3BYKOYCHIJIMBAIOMIAS
anmaparypa UHIUBUIYaTbHOTO TIOJb30BAHMUS;

38



- MPEOCTABJIICHHE MPU HEOOXOMMMOCTH YCIYTH C HCIOJIh30BAHUEM PYCCKOTO
KECTOBOTO  SI3bIKa,  BKJIIOYas ~ oOecreueHue  JIOMycka  Ha  OOBEKT
CypAOoTepeBOIYHKa, THQIONEPEBOAUYNKA (B OpPraHU3aIlMU JIOJDKCH OBITh TaKOW
CHEIUAINCT B INTaTe (€clid ATO BOCTpeOOBaHHAs YCIyra) WM JOTOBOpP C
OpraHu3alUsIMU CUCTEMBI COLMAIBHON 3alUThl WM OOIIECTBOM TIIIYyXUX IIO
MPEIOCTABIICHUIO TAKUX YCIIYT B ClIydae HEOOXOJIUMOCTH).

07151 06YUarOWUXCcs C HapYUeHUAMU ONOPHO-08USAMENbHO20 ANNApama.

- HMCMOJB30BaHKE MOMOIIM COTPYAHUKOB, MPOUIEANIUX WHCTPYKTUPOBAHUE WITU
oOydeHHe, KOMIIETEHTHBIX B aJanTalud HHPOPMAlUU JIi HHBAJIUIOB C
HapyieHneM (DyHKIFI OIMOPHO-ABUTATEIIBHOTO aIlapaTa,;

- BBITMIOJTHEHUE JTa00PATOPHBIX U MPAKTHYECKUX PadOT 1es1ecoo0pa3Ho MPOBOIUTH
napamMu WM «OpuragaMmmn», B KOTOPBIX TPHUCYTCTBYET CMEINIaHHBIA COCTaB
oOy4Jarommxcs: B Mape — OAUH OOBIYHBIA 00y4YaOIIUICS U OJMH OOYYaIOIIHIICS C
JBUTATEIPHBIM HApPYIICHHEM; «OpuTama» BKIIOYACT OJHOTO OOYyYaromerocs ¢
JBUTATEIHPHBIM HAPYIICHUEM U HECKOJIBLKO OOBIYHBIX 00yJarOIIHXCA.

- TMpUHUMAsT BO BHUMAaHHUE OBICTPYIO YTOMIIIEMOCTH JIMI[ C JBUTATCIBHBIMU
HapyILIEHUSMU, CJEAyeT ueperoBaTh M JO3UPOBaTh (POPMBI TMPEIbIBICHUS
yueOHoM wuHpopManuu. CremyeT paspemiaTb CTYACHTY camMoMy THOJ0UpPATh
KOM(OPTHYIO MO3Y JJI BBHITIOJHEHUS] MUCbMEHHBIX M YCTHBIX PaboT (cumis, CTOA,
00JIOKOTHUBIIIKCH U T.JI.).

5.4. llpu npoBeleHUWH TEKYIIETO KOHTPOJISI W TPOMEKYTOYHOM aTTecTaluu
obecrieunBaeTCsl COOJIIOICHHUE CIICTYIOIMMX TPEOOBAHUIM:

07151 06Y4aroWuUxcs ¢ HapyueHUsAMU ONOPHO-08USAMENbHO20 ANNApama.

- TMCHMCHHBIC 3aJaHWS BBITIOJHSIOTCS OOYYAIOIMIMMKCS Ha KOMIIBIOTEPE CO
CHEIUAIN3UPOBAHHBIM TIPOTPAMMHBIM 00€CIICUEHUEM WM HAJIUKTOBBIBAIOTCS
ACCUCTCHTY;

07151 c1abosUOAWUX 00YHAIOWUXCHL:

- obecrieunBaeTCsl WHIUBUAYaJIbHOE paBHOMEpHOE ocBemieHue He MeHee 300
JIOKC; OOydYaroIIMMCSl IS BBITIOJIHEHUS] 3aJaHUsl TIPU  HEOOXOIUMOCTH
MPEIOCTABIISETCS YBEIMUUBAIOIIEE YCTPOMCTRBO;

- 3aJlaHusl Ul BBITIOJIHEHMSI, @ TAaKXKE WHCTPYKIMW O BBHIMOJHEHWUW 3aJaHUM
0QOPMIISIOTCS YBETUYCHHBIM MIPUPTOM;

- HaJTu4#e aabTepPHATHUBHON BepcuM OPUIIMATIBLHOTO CaiiTa OpraHU3alli B CETH
«HTepHET» M1 C1aOOBUISININX;

- pa3MeleHne B JIOCTYIHBIX I OOy4YalomUXCcs MECTaX W B aJalTHPOBAHHOU
dbopme (c ydeToM HUX OCOOBIX MOTpeOHOCTEH) chpaBOYHOW HHMOpMALMKU O
pacnucaHuy y4eOHbIX 3aHATHA (MHQOpMaLUs JOHKHA ObITh BBINOJTHEHA
KPYIHBIM pelbe(HO-KOHTPACTHBIM IIpU(TOM (Ha OeoM WiM KelToM ¢GoHe) U
npoayonupoBana mpudTom bpaiiis).

0J151 27LYXUX U CAADOCTLIUALYUX 00YYAIOUJUXCSL:

- HaJIMYME 3BYKOYCHIIMBAIOMICH amnmapaTypbl KOJJISKTHBHOTO TOJIB30BAHUS, MPH
HEO0OXOIMMOCTU MPEIOCTABIIACTCS 3BYKOYCHJIUBAIOIIIAS anmaparypa
WHIUBUTyaJIbHOTO TTOJIb30BAHUS;

- TI0 WX JKCJIAHUIO YCTHBIM OTBET MPH KOHTPOJIE 3HAHWUN MOXKET MPOBOIUTHCS B
MUCBMEHHOH (hopMme.
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