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Ono0peHo ¢ LeNbI0 TPAKTUYECKOTO TPUMEHEHUS
Ha 3aCEIaHUMU ITUKIIOBON METOJUYECKON KOMHCCHH
MaTEeMaTHYECKOTO U 00IIEero eCTECTBEHHOHAYYHOTO KA

[TpoTokon Ne OT « » 2024 1.
IIpencenarens [IMK Menkounona JI. H.
AnantupoBaHHas pabodas mporpamma 00mieo0pa3oBaTenbHON Y4EOHON IUCIMILTAHBI

pa3paboTaHa Ha OCHOBE TPEOOBaHMIA:

- ®@ezmepabHOTO TOCYZAPCTBEHHOTO 00pa30BaTEIBHOIO CTAaHJApTa CPEIHEro oO0IIero
obpazoBanus (mpukaz Munoopuayku Poccun ot 17.05.2012 r. Ne 413);

— PexomeHnpanmii Mo opraHu3anyy MOJYYEHUs CPETHEro O0Iero o0pazoBaHMs B Ipeaeax
OCBOCHHS 00pa30BaTENbHBIX MPOTpaMM CpeIHEro MpodeccuoHanbHOro o0pa3oBaHUs Ha 0Oasze
OCHOBHOro o0miero oOpa3oBaHusi € ydyeToM TpeOoBaHUI (enepaabHbIX TIOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHJAPTOB W TONXy4aeMOW TPOPeccCHd WM CHENUATBHOCTH CPEIHEro
npodeccuoHaabHOro obpasoBanus (mucbMo JlemapramMeHTa rocyJapCTBEHHOM HOJUTUKU B cdepe
noarotoBku pabounx kagpoB u JIIO Munobpnayku Poccum ot 17.03.2015 Ne 06-259) c
yTOUHEHUsIMH, of00peHHbIMU HayuHo-meroauuyeckum coeroM lLleHTpa mnpocdeccruoHanbHOrO
obpazoBanus u cucrteM kBanupukanuit ®I'AY «DHUPO» (mporokon Ne 3 ot 25.05.2017 r.);

- Ilpukaza MunuctepcrBa IIpocBemenuss Poccun ot 12.08.2022 r. Ne 732 «O BHeceHUH
U3MEHeHHH B (enepaiabHblii TOCYZAPCTBEHHBIM 00pa30BAaTENIbHBIN CTaHIAPT CPEIHETo OOIIEero
o0pa3oBaHus, YTBEP)KICHHbIM mpukazoM MuHucTtepcTBa o0pa3zoBaHus M Hayku Poccuiickoit
®eneparuu ot 17 mast 2012 1. Ne 413 (3aperucrpupoano B Muntocte Poccun 12.09.2022 Ne 70034);

- @denepanbHOr0  roCcyJapCTBEHHOIO  00pa3oBaTeNbHOIO  CTaHJIApTa  CPEHEro
npodeccuoHanpHOro o0pa3oBaHus 1o cnenuaibHocTH 22.02.06 CBapodyHOe IPOU3BOJACTBO (YTB.
npukazom MuHuctepctBa oOpasoBanus u  Hayku P® or 21 ampens 2014 r. Ne 360,
3apeructpupoBanHoro B Muntocte 27 uroHs 2014 1. No 32877, ¢ U3MEHEHHSIMHU, BHECEHHBIMU
nprka3oM MuHHcTepcTBa 0Opa3zoBaHus M Hayku Poccuiickoit @enepauuu ot 9 ampens 2015 r. N
389, (3apeructpupoBan MunucrepcTBoM roctuiiu Poccuiickoit @enepanuu § mast 2015 r.,

N 37216) n npuxkazom MunucrepcTBa npocsenienus Poccuiickoit @eneparuu ot 13 mrons 2021 r. N
450 (3apeructpupoBan MunuctepctBoM toctuiiun Poccuiickoit @enepaunn 14 oxtadpst 2021 r., N
65410).

- [IpumepHoit paboueil mporpamMMmbl 00IIE00PA30BATENLHON JAUCHUIUIMHBL «XUMHS» IS
npodecCHOHATIBHBIX 00pa3oBaTeNbHbIX OpraHu3zauui, paspadboranHoit ®I'BOY IO HPIIO u
yTBEpkACHHON Ha 3acefaHnu CoBeTa MO OLIEHKE COJEpXaHUS M KauyecTBa MPUMEPHBIX PabOuMX
nporpaMM  0011eo0pa3oBaTeNbHOIO M COLMAIBHO-TYMAaHWTAapHOIO  IMKJIOB  CPETHETO
npodeccroHaabHOro oopazoBanus ot «30» Hos0ps 2022 r., . MockBsa.

— Meronnyeckux peKOMEHJAMi 1o pa3padoTKe U peanu3alud  aJanTHPOBAHHBIX
00pa3oBaTeNbHBIX MPOrpaMM CpeaHero npodeccuonanbHoro oopazosanus (ITucemo MunobpHayku
Poccun ot 22.04.2015 Ne 06-443).

Opraaun3zanusi-pa3paboTIHK: roCyJapcTBEHHOE OO KETHOE TPO(ecCHOHATbHOE
oOpa3oBaTenbHOe  yupexaeHue PocTtoBckoit — oOmactu
«PoCTOBCKHMI KOJUTEK METAIIIIO00PAOOTKH M aBTOCEPBUCAY

Pazpabotuuk: [lIyrueBa Cetnana AnatonbeBHa, npenogasatens [ BIIOY PO «PKMuA»
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1. OBIIASA XAPAKTEPUCTHUKA AJAINTAPOBAHHOM PABOYEN
MMPOT'PAMMBI OBIIEOBEPA3OBATEJBHOM JAUCHUIIJIINHBI
«XHUMUSA».

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaATbHOIMI
00pa3oBaTeJIbHOI MPOTrPAMMBI

AnantupoBaHHass pabodass mporpamma o0I1ieoOpa3oBaTebHON  yueOHOM
JUCUUIUIMHBL XUMHUsI (J1ajiee — mporpamma) npeaHa3HaueHa i U3y4eHus: XUMUU B
paMKax pealu3ald CpeaHero obumiero oOpa3oBaHus B Ipeneiax OCBOEHUS
aJanTHpOBaHHOM oOpa3oBaTenbHOM mporpammbel CIIO (mporpamMmsl TOATOTOBKH
crienuanucToB cpeanero 3BeHa) (nanee — AOIT CITO (IINICC3)) mno cneuuaibHOCTH
22.02.06 CBapoyHO€E MPOU3BOJCTBO.

[Iporpamma paszpabortana Ha ocHoBe TpeboBanuit ®I'OC cpemgnero oOriero
oOpa3zoBaHus, MPEABIBIAEMBIX K CTPYKTYpE, COACPKAHUIO U pe3ysibTaTaM OCBOCHUS
y4eOHOM JUCHUIUTUHBI «XUMHUS», B COOTBETCTBHUM C PexomeHpamusiMu 1O
OpraHu3allid TOJIYYeHHsI CpeAHero ooOimero oOpa3oBaHHs B Tpeliesiax OCBOCHHS
o0Opa3oBaTeNbHBIX MpPOTpaMM CpeAaHero mnpodeccruoHanbHOTO 00pa3oBaHus Ha 0asze
OCHOBHOTO  o0miero oOpa3oBaHHsi C€ ydeToM TpeboBaHuid  (enepanbHBIX
roCyapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB W TOJy4YaeMOW  CHEHHAIbHOCTU
CPEIIHETO npodeccuoHanbHOTO oOpazoBaHus (muceMo JlenaprameHTa
roCyJapCTBEHHOW TOJUTUKU B cdepe nNoAroroBku padouux kaapoB u IO
Munob6pHayku Poccuu ot 17.03.2015 Ne 06-259).

[Iporpamma y4eOHOM JUCHUIUIMHBI pa3padoTaHa C YYETOM OCOOEHHOCTEM
opraHu3alndd  oOpa30BaTEIBHOTO  Mpolecca U MCUXOJIOr0-IeIarorndyeckoro
COTIPOBOKJICHHUSI OOYYalOIUXCS WHKJIIO3UBHBIX TPYII, BKIIOYAIOIIMX WHBAIUAOB U
JIUIT C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3710pOBBs (Hanee — i ¢ OB3).

[TpuknagHoit MOAynb BKIIOUaeT oAuH pasnen. Pasgen 7. «Xumus B OBITY U
MPOU3BOJICTBEHHON JESATEIbHOCTH YEJIOBEKa» pPEANM3yeTCs Ha OCHOBE Marepuala,
CBSI3aHHOTO C IKOJIOTHYECKON O€30MacHOCThIO M OIICHKOM TOCHEJCTBUN OBITOBOM U
MPOU3BOJICTBEHHOM JIEATENBHOCTH, IO OTpacisM Oyaymieid mnpopecCuoHaIbHON
JESATEIIBHOCTH O0yJarOIuXC .

1.2. lleqiu ¥ nu1aHMpyeMble pe3yabTAaThl 0CBOCHHMS JUCHMILIUHBI.
1.2.1. leau 1 3a1a4u TUCHUATIIMHBI.

Heab: @opMupoBaHME€ Yy CTYJCHTOB TMPEACTABICHUS O XUMHYECKOU
COCTABJISIONICH €CTECTBEHHOHAYYHON KapTUHBI MUPA KaK OCHOBBI MPUHSITHUS PEIICHUM
B JKM3HCHHBIX M TPOU3BOJCTBEHHBIX CHUTYallMSX, OTBETCTBEHHOTO IIOBEJACHUS B
IIPUPOJHOM CpeJie.

3agaum  aucHMIUIMHBI: 1) cdhopMmupoBaTh TOHUMAHWE 3aKOHOMEPHOCTEU
MPOTEKAHUSI XUMUYECKUX MPOLIECCOB M SIBICHUM B OKPYXKAIOWIEH Cpele, LET0CTHOM
Hay4YHOUM KapTHUHBI MHpPa, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTAaHUYECKUX U OPraHUYECKUX
BCII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIIPETUPOBATH
pE3yIAbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
AKCIIEPUMEHTANIbHBIX ~ MCCIEAOBAaHUNA ¢  COOJIOJIGHHMEM TIpaBWJl  OE€30IacCHOro
oOpallieHus ¢ BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTH YMEHHS HCIOJIb30BaTh WH(OpPMAIUMI0O XWMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOUYHUKOB,;

5) chopmupoBaTh yMEHUSI POrHO3UPOBATH MOCIEICTBUS CBOCH NEATETLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

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

1.2.2. Ilnanupyembie  pe3yJbTaThbl O0CBOCHUA 001eoOpa3oBaTeIbLHOI
TUCIHUTITHHBI.

OcBoenue coaepkaHus Y4YeOHOW TUCHUIUIMHBI XUMHS  OOCCICUMBACT
JNOCTH)KEHHE CTYACHTaAMU CIIETYIOIINX PE3yIbTaTOB:

0J151 CLAbOCTLIUAUUX 00YYAIOUWUXCA!

- CIIOCOOHOCTD K COLIMAJIBHOM aJanTallii W MHTErpaluu B 00IECTBE, B TO YUCIIE
OpU pealu3aluy BO3MOXKHOCTEM KOMMYHHUKAllUM 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 MUCbMEHHOM U YCTHOM peuH;

— c(OpMHUPOBAHHOCTh W PA3BUTHE OCHOBHBIX BHUJOB PEUEBOU JI€ATEILHOCTH
OOy4YarOIIMXCs — CIYXO3PHUTEIBHOIO BOCHPHUATUSA (C HMCHOJIb30BAaHUEM CIIYXOBBIX
annaparoB U (WJIHM) KOXJIEAPHBIX UMIUIAHTOB), TOBOPEHHUS, YTEHUS, TUChMA.



Koan

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

HAUMEHOBaHU
e

(dopMupyeMbIX OO0uue JAucuMniimHapHble

KOMIIeTeHIU

OK 01. B yacTu Tpy10BOI0 BOCIUTAHMS: - BJIaJeTh CHUCTEeMOM XUMHUYECKMX 3HAHMH, KOTOpas BKIIOYAET:

Bri6upats - TOTOBHOCTb K TPYdy, OCO3HAHWE IICHHOCTH | OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUH DIIEMEHT, aTOM, dJIEKTPOHHAS

CHoco0bI MacTepcTBa, Tpy10Jito0ue; oboiouka aroma, s-, p-, 0-2JIEKTPOHHBIE OpPOUTATM AaTOMOB, HOH,

pelIeHus 3a1a4 | -  TOTOBHOCTh K  aKTHBHOW  JICATEIBHOCTH | MOJICKYJIa, BaJICHTHOCTh, JJICKTPOOTPUIATEIIEHOCTh, CTEIICHh OKHCIICHUS,

npodeccuoHan | TEXHOJOTHYECKOW W COIMAbHOM HANpaBICHHOCTH, | XMMUYECKash CBs3b, MOJIb, MOJIApHAs Macca, MOJIAPHBIA 00beM,

BHOM CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W | YIIEPOAHBIA CKelleT, (DyHKIMOHABbHAS TPYIa, paauKall, H30MEpHs,

NESATENIbHOCTH | CAMOCTOSATEIHHO BBITIOTHATh TAKYIO JIESTEIbHOCTH; M30MepPbl, TOMOJIOTUYECKUI PSJl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOA- U

NPUMCHHUTEIBH | - HHTEPEC K pa3inuHbIM cepam nmpoeCCHOHATBHON | a30TCOACpKAIMNE COCIUHCHHUS, OWOJOTMYEeCKH AaKTHBHBIC BEIIECTBA

0 K pa3NIUYHbIM | JIEATEIBHOCTH, (yrmeBompl, XUpPbI, OCIKH), MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO,

KOHTEKCTaM OBnanenue YHHBEpPCAJbHBIMU Y4eOHBIMH | BBICOKOMOJIEKYJISIPHBIE COCITMHEHHS, KPHCTALUTUYECKasi pPEIIeTKa, THIIBI
NMO3HABATEJIbHBIMHU AeHCTBUIMMU: XUMHUYECKUX  pEaKIuil  (OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIC, JK30-U
a) 6a30BbIe JIOTHYECKHUE AeiiCTBHS: IHAOTEPMHUYECKUE, PEAKIIMAd WOHHOTO OOMEHA), PacTBOP, DJICKTPOJIUTHI,
- CaMOCTOSITENTEHO (dhopMynupoBath U | HEONEKTPOJIUTBI,  JJEKTPOJUTHYECKAss  JUCCOIMAIMS,  OKUCIUTENb,
aKTyaJIM3MpOBaTh NPOOJIEMy, paccMaTpuBaTh €€ | BOCCTAHOBHUTENb, CKOPOCTh  XHMHYECKOW  PEaKIUH, XHUMHUYECKOE
BCECTOPOHHE; paBHOBECHE), TEOpPUU M 3aKOHBI (TEOPUS XUMHYECKOTO CTPOCHHUS
- yCTaHaBIMBaTh CYIIECTBEHHBI TPH3HAK WIIU | OpraHUYeckux BemecTB A.M. ByrtnepoBa, Teopusi IJIEKTPOJUTHICCKON
OCHOBaHUs I CpaBHEHHUA, KilaccUPUKAMK W | fMcconManuu, Tnepuoanyeckuit 3akoH JI.M. MenzgeneeBa, 3akoH
00001IeHUS; COXPAaHEHHSI MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3BIK XHMHH,
- OmpenensaTh 1ENM JeATEIbHOCTH, 3aJ]aBaTh | (aKTOIOTHYECKHE CBEIEHUS O CBOWMCTBAaX, COCTaBe, MOJNYYCHHH H
napaMeTpsl ¥ KPUTEPUH MX JOCTHIKCHHUS, 0C30MacHOM  WCTOJB30BAaHUM  BAKHCUINIUX  HEOPraHUYECKHX U

- BBUIBIIAITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTb, OIIEHUBATH
COOTBETCTBUEC PE3YJIBTATOB LCIIAM, OHCHHUBATH PHUCKHU
MOCIIEACTBHUI JCITEILHOCTH;

- pa3BUBAaTb KPCAaTHBHOC MBIIIJICHUC IIPH PCHICHUU
YKU3HEHHBIX TIPoOIIeM

0) 0a30Bble HCCJIEI0BATEIbLCKHE AeiiCTBHS:

OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JEATEILHOCTH YEIIOBEKA;
- YMCTb BBIABJIATH XAPAKTCPHBIC IMPU3HAKKW W B3aUMOCBA3b HU3YYCHHBIX
MOHATUH, TPUMEHATh COOTBETCTBYIOIIME TOHATHUS MPU ONHUCAHUU
CTPOCHUA U CBOMWCTB HCOPraHUYCCKUX W OPraHUYCCKHUX BCHICCTB U HUX
MPEBPALLEHUI; BBISBILITH B3AUMOCBA3b XUMUUECKUX 3HAHUU C IOHATHUSIMU
" NpCACTAaBJICHUAMU APYTUX €CTECTBCHHOHAYYHBIX IMTPCIMETOB,

-  YMEThb HCHOJIb30BAaTh HAMMEHOBAHUS XUMHUYECKUX COCIUHEHUH
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM M MPUKIAJHOM XUMHH U




- BJIAJACTh HaBBIKAMU y‘-Ie6HO-I/ICCJI€IIOBaTeJIBCKOI>'I u
NPOCKTHON JIEATEIILHOCTH, HABBIKAMU DPa3pEIICHUS
npo0Jem;

- BBUIBJSITh  IPUYHMHHO-CIICJCTBEHHBIC CBSI3U U
AKTYAJIM3UPOBATh 3a/ady, BbIJIBUI'ATb THUIIOTC3Yy €€
peILIeHHs], HAXOAUTh apTyMEHTHI ISl JOKa3aTebCTBA
CBOMX YTBEPXKJICHMM, 3aJaBaTb IapaMeTpsl U
KPUTEPHH PEUICHUS;

-  AHAJIM3UPOBATH IMOJNYYCHHBIC B XOJAC PCHICHUA
3aJ]aud  pe3yJIbTaThl, KPUTUYECKU OIICHUBATh HX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHECHHE B HOBBIX
YCIIOBHSIX;

- YMCTb HNCPCHOCHUTL 3HAHUSA B IIO3HABATCIBHYIO U
NPAaKTUYECKYIO 00JIACTH XKU3HEICATSILHOCTH;
- yYyMETb HHTEIPUPOBATH 3HAHUA U3
NPEMETHBIX 00JIACTEH;

- BBIIBUT'aTb HOBBIC UJICH, IPCAJIaraTb OPUTMHAJIbBHBIC
MOJIXO/IBI U PELICHUS;

- CITOCOOHOCTH UX HCITOJI30BAHUS B ITO3HABATEIIEHON
U COLIMAJIbHON TIPAKTHKE

pa3HbIX

TPUBUAJBHBIC HAa3BaHMS BAXKHEMIIMX BEIIECTB (ITHIICH, AalE€TUJICH,
TIIMLEpHH, ¢eHom, GopMaibAeru, YKCycHas KHCIIOTa, TIUINH, yrapHbIi
ra3, yrjeKuclbli ra3, aMMHaK, TalleHas W3BECTh, HEraiieHas H3BECTb,
MUThEBass COJa U JIPYTHX), COCTaBIATH (OPMYJbl HEOPraHUYECKUX H
OpPraHUYECKUX BEIIECTB, YPABHCHUS XUMHUYECKUX PEAKINI, OOBICHATh HX
CMBICJ; TMOATBEPKAATh XapaKTepHbIE XHUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHM  JKCIIEPUMEHTAMH W 3alUCsMU  ypaBHEHUU
XUMHYECKHUX PEaKIIHii;

- YMETh yCTaHaBJIUBATh MPUHAIICKHOCTh U3YYCHHBIX HEOPTraHUUYECKHUX U

OPraHMYECKHX BEUIECTB K ONPENCIEHHbIM KjlaccaM M Ipynnam
COCIMHEHUM, XapaKTepU30BaTb HX COCTaB M BAKHEWINME CBOMCTBA;
ONpeNeNiATh  BHJbBl XHMHYECKHUX CBs3ed (KOB&JIEGHTHAs, MOHHAs,
METaJJINYECKasi, BOJOPOJHAs), THUIIBI KPUCTAUIMYECKUX  PEIIETOK
BEIIECTB; KIacCU(UIMPOBATh XUMUYECKUE PEAKLIUY;

- chopmupoBaTh TPEIACTABICHUSA: O XUMHUYCCKOW COCTABIISIOIICH

€CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XUMUU B IO3HAHHUU SIBICHUN
Opupoasl, B (OPMHPOBAHWUU MBIIIICHUS W KYJIbTYPbl JMYHOCTH, €€
(YHKIMOHATBHOM  I'PaMOTHOCTH,  HEOOXOIMMOW  JUIsl  peLIeHus
MPaKTUYECKUX 3a7ad M HKOJIOIMYECKH OOOCHOBAHHOIO OTHOUIEHMS K
CBOEMY 370POBBIO U IIPUPOIHOM CPELE;

- YMETb IPOBOJAUTH PACUYETHI 110 XUMHUYECKUM (OpMyJiaM M ypaBHEHUSIM
XUMHUYECKHX peaKkIUil ¢ HCIOJb30BaHMEM (PU3UYECKUX BEIMYMH,
XapakTEepU3YIOLIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAaccChl,
o0beMa (HOpMalbHbIE YCIOBMS) Ta30B, KOJHMYECTBA  BEIIECTBA;
HCIIOJIb30BAaTh CUCTEMHBIE XUMHUUYECKHUE 3HAHUSA JUI IPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTyalUsX, CBSA3aHHBIX C BEILECTBAMU U HX
MIPUMEHEHNUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKa,
aHanu3a u

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKM M OOIECTBEHHOM MpaKTUKH,
OCHOBaHHOT'O Ha Janore KYJIbTYD,

CHOCO6CTBYIOHIGFO OCO3HAaHUKO CBOCro Mecra B

- yMETh IUIAHUPOBATh U  BBINOJHATE XUMHUUYECKUWA OKCIIEPUMEHT
(mpeBpaieHrss OpPraHUYECKHWX BEIIECTB NpPHU HArPEBaHWH, TIOJYUYCHHE
STUJICHA U U3YYEHHUE €TI0 CBOWCTB, KAYECTBEHHBIE PEAKLIUH HA aJIbIACTUIbI,
KpaxMaJj, YKCYCHYIO KHCIIOTY, JeHaTypamusi OeIKOB IMpH HarpeBaHHH,
I[BETHbIE pEaKIMH OENKOB, MPOBOAMTH pEAKIMH HWOHHOTO OOMEHa,
ONpPEACNSTh CpPeNy BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIMM Ha




WHTEPIIPETAINN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBITMIOJTHEHUS
3a1a4
npodeccuoHa
bHOU
JEeSITEIIbHOCTH

IIOJIMKYJIETYPHOM MHUPE;

- COBEpUICHCTBOBAHUE S3bIKOBOM M YHMTATEJIbCKOU
KYJIbTYypbl Kak CpEICTBa B3aWMOJICHCTBUA MEKIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HaHUE LICHHOCTU HAy4YHOU JEATEIbHOCTH,

TFOTOBHOCTb OCYILECTBIIATh IIPOCKTHYIO U
MCCJIEIOBATEIbCKYIO AESITENIbHOCTh UHIMBUIYAIbHO U
B TpYIIIIE;

OBanagenue YHHBEPCAJIbHBIMH Y4eOHbIMH

NO03HABATEJIbHBIMM el CTBUSIMU:

B) padora ¢ nnpopmanueii:

- BIQJIeTh HABBIKAMM IOJIyuyeHHs HMHQOpMAIMM U3
UCTOYHUKOB  pasHbIX  THUIOB,  CaMOCTOSTEIbHO
OCYILECTBIIATh IIOUCK, aHAJIM3, CUCTEMATHU3ALUI0 U
MHTEPIIPETALNI0 UHPOPMALMK Pa3IMYHbIX BUAOB U
(bopM npecTaBIeHUS;

- C03/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ yueTom
Ha3HaueHus MHpOpMAlMM W IeJeBOH ayJUTOpHUH,
BbIOMpass ONTUMalbHYIO (OpPMY NPEICTaBICHUS U
BU3YaJIU3aluy;

- OLEHUBaThb  JIOCTOBEPHOCTb,
uHpOpMallUM, €€ COOTBETCTBUE
MOpaIbHO-ITHUYECKUM HOpMaM;

- HUCHOJb30BaTh CpeACTBa HMH(MOPMALMOHHBIX H

JCTUTUMHOCTbD
IIpaBOBbLIM n

KOMMYHI/IKaHI/IOHHI)IX TeXHOJ'IOFI/II\/II B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTaHU3aIMOHHBIX 3a1a4 c cOOJTI0IEHHEM
TpeOOBaHUI JPrOHOMHKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI,  PECypCcOCOEpEKEHHUs,  TMPaBOBBIX U
TUYECKUX HOPM, HOpM nH(OPMAIIMOHHOU
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3AILUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JUYHOCTH,

cynbdar-, kKapOoHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHS;, PEIIaTh
AKCTIEpUMEHTANIbHBIC 3amaun 1o TemMam "Mertamisl" u "Hemeramisl") B
COOTBETCTBUM C MPABUJIAMH TEXHUKH OE30MACHOCTH TPU OOpPALIECHUH C
BelIECTBAMH M JIa0OpaTOPHBIM  OOOpYyIOBaHUEM;  IPEICTABISATH
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amucH ypaBHEHHI
COOTBETCTBYIOIIUX PeaKuil U (OpMyIHpPOBaTH BBHIBOJBI HA OCHOBE 3THUX
pe3yabTaTOB;

- YMETh aHaJU3UPOBATh XUMHYECKYI0 HH(MOpMALHIO, MOJIy4aeMyio U3
pPa3HBIX UCTOYHUKOB (CPEICTB MaccoBOM WMH(pOpMaIuH, ceTh MHTEpHET 1

ApyrHe);

- BJIaACTb OCHOBHBIMHU MCETOJaMH HAYYHOI'O II03HAHHA BCHICCTB U
XUMHUYECKUX  sIBIIEHMH  (HaOiojeHue, M3MEpeHHe, OSKCIEPUMEHT,
MOJICJIMPOBAHUE);

- YMeTh IPOBOJUTH PACUYETHI MO XUMHUYECKUM (OpMYJIaM M ypaBHEHUSM
XUMHNYCCKUX peaKHI/If/'I C HCIIOJb30BaHHEM (1)I/I3I/I‘-ICCKI/IX BCJIMYHUH,
XapaKTepU3yIOIUX BeIIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl,
o0bemMa (HOpPMajJbHBIE YCJIOBUS) Ta30B, KOJMYECTBA  BEIIECTBA;

HCIIOJIb30BATh CUCTCMHBIC XUMUYCCKUEC 3HAHUA I NPUHATUA peH_IeHI/Iﬁ B
KOHKPCTHBIX JKHM3HCHHBIX CUTyallUsaX, CBA3AHHBIX C BCIICCTBAMHU H HUX
NPpUMCHCHUCM




OK 04.

- FOTOBHOCTBH K CaMOPa3BHUTHIO, CAMOCTOATCIIbBHOCTH U

- YMCTh IUIAHUPOBATbL W  BBIIIOJIHATH XUMHYECKHUI SKCIICPUMCHT

OddexTuBHO CaMOOIIPEIEIICHUIO; (mpeBpallleHUsT OpPraHUYECKHX BEIIECTB MpPHU HArpeBaHHUU, IIOJYYECHHUE
B3aMIMOJICHCTBO | -OBJIAJICHUE HABBIKAMU Yy4eOHO-UCCIICIOBATEILCKOH, | ATHIICHA U U3yYCHHE €r0 CBOMCTB, KAUYECTBECHHBIC PEAKIIMU HA aJIbJICTH/IbI,
BaTh U IIPOEKTHOM M COLMATIbHOM ESITEIbHOCTH; Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTypaiusi OeJKOB IMpU HarpeBaHUH,
paboraTh B OBnanenue YHUBEPCAJbHBIMH | [IBETHBIE pEAKIUH OEJKOB; MPOBOJUTH pEaKIUH HOHHOTO OOMEHa,
KOJUIEKTUBE I | KOMMYHMKATHBHBIMHM el CTBUSIMU: ONpeNeNsaTh CpeAy BOJHBIX pPACTBOPOB, Kauye€CTBEHHBbIE pEAKUUU Ha
KOMaH/1e 0) coBMeCTHasi 1eTeJIbHOCThD! cynbdar-, kKapOoHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHS;, PEIIaTh

- TOHMMaTh W HCMOJB30BaTh IPEUMYIIECTBA | SKCIICPUMEHTAIbHBIE 3amaun 1o Temam "Mertamisl" u "Hemeramisl") B

KOMaHJIHOW ¥ MHAUBUIYaTbHON PaOOTHI, COOTBETCTBUM C IMPABUIAMH TEXHUKH OE30MACHOCTH TIPU OOpPAIICHUH C

- TMNpUHUMATh IeId COBMECTHON JEATEeIbHOCTH, | BEIECTBAMH W J1a0OpaTOpHBIM  O0OpYyIOBaHUEM;  IPEICTABISATH

OpPTaHW30BBIBATH U KOOPJUHUPOBATH JNCHCTBHS TIO €€ | pe3yJIbTaThl XHUMHYECKOTO AKCIIEPHUMEHTa B (OpME 3alvCH YpPaBHCHHMA

JOCTH>KEHUIO: COCTAaBJISITh IJ1aH JEHCTBHM, | COOTBETCTBYIOLIUX peakiuil U (popMynHpoBaTh BHIBOJBI HA OCHOBE 3THUX

pacrpeneniarTb poJii ¢ y4eTOM MHEHHMM YYaCTHHKOB | PE€3yJIbTaTOB

00CyXJaTh pe3ybTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBIIOJHATH PabOTy B YCIOBHSIX

pealbHOTO, BUPTYaIbHOTO M KOMOMHHPOBAHHOTO

B3aUMOJCHCTBUS;

- OCYWIECTBJISITh  MO3UTUBHOE  CTPATErMYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYyalUsIX, MPOSBISITH

TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM

OBiajeHue YHUBEPCAJbLHBIMH PeryJsiTHBHBIMU

AEeCTBUAMMU:

') NPUHATHE ce0s1 M APYrUX JHOAeii:

- IPUHUMAaTh MOTUBBI M apryMEHThl APYTHUX JIIOAEH

MIPU aHAJIN3E PE3YJIbTATOB JAEATEILHOCTH;

- MPU3HABaTh CBOE MPAaBO M MPABO APYrUX JIIOAEH Ha

OIINOKH,

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIHH

JPYTOro 4ejoBeKa;
OK 07. B 00.1acTH 3K010rH4Y€CKOT0 BOCIIUTAHMS S - chopmupoBaTh TPEIACTABICHUSA: O XHUMHUYECKOM COCTaBISIOIIEH
CopericTBoBaTh | - C(HOPMUPOBAHHOCTH IKOJOTHUECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHOW KapTUHBI MUpPa, POJIU XMMHUU B TO3HAHWU SIBJICHHUI
COXPaHEHUIO MOHMMAaHUE BIUSHUS  COIUAIBHO-DKOHOMUYECKHX | MPUPOJBI, B (HOPMHUPOBAHHH MBIIUICHUS W KYyJIbTYypbl IJIUYHOCTH, €€
OKPY’KaIOIIEeH | MPOILIECCOB HA COCTOSTHUE MPUPOJHON M COIUATBHOM | QYHKIIMOHAILHONM  TPaMOTHOCTH,  HEOOXOIMMOW  JUIsl  pEeIIeHUS
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cpensl, cpembl,  OCO3HaHME  IIOOAJIBHOIO  XapakTepa | MIPAKTUYECKUX 3aJad U HKOJOrMYeCKM OOOCHOBAaHHOIO OTHOIIEHMS K

pecypcocOepex | IKOJOTHYECKUX MpodieM; CBOEMY 3JI0POBBIO U IIPUPOJHOU CpeLe;

€HHUIO, - IUIAHUPOBaHHE U OCYILECTBICHUEC JEHCTBUIl B | - yMeTh COONIIOJATh NPAaBUIIAa SKOJIOTHUECKH 1€JI€CO00Pa3HOTroO MOBEICHUS

IIPUMEHSTD OKpy’)Karolled cpeJe Ha OCHOBE 3HaHUS 1eieil | B ObITy U TPYJOBOM JIEATEIbHOCTH B LIENSAX COXPAHEHUs CBOETO 370POBbS

3HaHUS 00 YCTOMUYMBOIO pa3BUTHUS YEJIOBEYECTBA; U OKPYXKaIOIIECH MPUPOJHOM Cpelbl; YUUTHIBATH ONACHOCTH BO3JEHCTBUS

WU3MEHEHUN AKTUBHOE HENPUATUE ACHUCTBUN, NPUHOCAIIMX BPEX | HA JKUBBIC OpPraHM3MBbl OIPEIEICHHBIX BEIIECTB, IIOHUMAas CMBICI

KJINIMAaTa, OKpY’KaloIlleH cpee; IIOKAa3aTelsl MPeIeIbHOM T0IyCTUMON KOHIICHTPALUH

IIPUHLIHAIIBI - YMEHHME [pOTHO3MPOBaTh  HEOJAronpusITHbIE

OepeKIMBOrO DKOJIOTUYECKHE TOCIEACTBUS  IPEANPUHAMAECMBIX

IIPOU3BOJCTBA, | JIEHCTBUM, IPEAOTBPAILATh UX;

3P PEeKTHBHO - paclIMpEeHHUE OMbITa ACATEIBHOCTH 3KOJIOIMYECKOU

JEICTBOBATh B | HAIIPaBJICHHOCTH;

Ype3BbIYAHBIX | - OBJIAJICHUE HaBbIKAMU y4€OHO-UCCIIE0BATENbCKOM,

CUTYaLUsAX IIPOEKTHOM U COLIMAIIBHOM JEATEIILHOCTH;

K 1.1. B yacTu TPyAOBOI0 BOCIIUTAHMSA: - YMETb BBISBIIATH XapaKTEPHBIE IPU3HAKHU U B3aUMOCBSA3b U3YUCHHBIX

[TpumensTH - TOTOBHOCTb K TpyHdy, OCO3HAaHHE LI€HHOCTH | IOHATHI, IPUMEHITh COOTBETCTBYIOIINE ITOHATHS IIPU ONUCAHUU

pa3Iu4HbIE MacTepcTBa, TPYJOIH00HE; CTPOEHHSI U CBOMCTB HEOPTAHUYECKUX U OPTAaHMYECKUX BEIIECTB U UX

METO/BI, - TOTOBHOCTb K  AaKTUBHOM  JEATEIbHOCTH | IPEBPAILECHUI; BBIABIATH B3aUMOCBA3b XUMUUECKUX 3HAHUH C TIOHATUAMU

CHoco0BI U TEXHOJIOTMYECKOM M COLMAIBHONW HANPABICHHOCTH, | M PEACTABICHUSMH IPYTrUX €CTECTBEHHOHAYYHBIX NTPEAMETOB,;

IPUEMBI CHOCOOHOCTh ~ MHULMHUPOBATh, IUIAHHUPOBATh M |- YMETh HCHOJb30BATh HAMMEHOBAHMUSA XMMHUYECKHUX COCIMHEHHH

cOopkH u CaMOCTOSTENIBHO BBIIOJIHATH TAKYIO JACSTEIBHOCTD; MEXIYHAPOAHOTO COK03a TEOPETHYECKOW M IPUKIAJHON XHMHUH U

CBapKH - HHTepeC K pa3iuyHbIM cdepaM NpodeccHoHANbHON | TPUBHAIBHBIE HA3BaHUS BAXKHEMIIMX BELIECTB (STWJIEH, AalleTUJIEH,

KOHCTPYKIUH C | ACSATEIBHOCTH, TIIMLEpHUH, (eHo, GopManbaeruj, YKCyCcHas KMCIO0Ta, MIMIMH, YrapHbId

JKCITyaTaluod | OBJiaieHue YHHBEPCAJIbHBIMH y4eOHBIMH | Ta3, YIJIEKHUCIbIM Ta3, aMMHAaK, TallleHas W3BECTb, HErallleHas H3BECTbh,

HBIMHU M03HABATEJbHBIMH 1eHICTBUSIMH: MUThEBAss COJAa U JIPYT'MX), COCTaBIATH (OPMyJbl HEOPraHMYECKUX H

CBOMCTBAaMH. a) 0a30BbIe JIOTHYECKHUE NeliCTBHA! OpPraHUYECKUX BEIIECTB, YPAaBHEHHUS XUMUYECKUX PEeaKLUi, OOBSICHITh MX
- CaMOCTOSITEIIEHO (dhopmMynupoBathb U | CMBIC; TOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE CBOWCTBA BEIECTB
aKTyalM3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€ | COOTBETCTBYIOUIMMM  JKCIEpUMEHTAaMH U 3alUCSIMU  ypaBHEHUH
BCECTOPOHHE; XUMHUYECKUX PEAKIUH;
- YCTaHABIUBATh CYILUECTBEHHBbIM IPU3HAK WM | - YMETh YCTAHABJIMBATDL IIPUHAIUICKHOCTh U3YYEHHBIX HEOPTAHUYECKUX U
OCHOBaHHUSl JJI CpaBHEHHUA, KilacCU(PUKAMM U | OPraHUYECKUX BEIIECTB K OMNpeAeNeHHbIM KilaccaM U Ipynrnam
00001eHN S COCIIMHEHMM, XapaKTepU30BaTb HX COCTaB U BaXKHEHIIUE CBOMICTBA;
- OmpenensaTh ULeNM  JeATElNbHOCTH, 3aJ]aBaTh | ONPENENATh BHUIBl  XHUMHUYECKHX CBsi3ed  (KOBaJIeHTHas, HWOHHa,
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napameTpbl U KpUTEPUU UX JTOCTHXKCHHUS;
- BBUIBIIAITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OILICHUBATH
COOTBETCTBUE PE3YJILTATOB IIEJSIM, OIICHUBATH PUCKHU
MOCJIE/ICTBUM J1€ATEIbHOCTH;

- pa3BUBAaTh KPEaTUBHOE MBIIUICHUE TPU PEIICHUU
YKU3HEHHBIX ITpo0OsieM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BIIQJIETh HABBIKAMHU Y4eOHO-HMCCIIEIOBATEIbCKOW U
MIPOCKTHOM JICSITEIIbBHOCTH, HAaBBIKAMHU DPa3peIICHHs
npo0Jem;

- BBIABISTH TNPUYMHHO-CIICJICTBEHHBIC CBSI3U W
aKTyaJIM3UpOBaTh 3aJady, BBIJBUraThb THUIIOTE3y €€
peuieHus, HaXOAUTh apTyMEHTHI I JI0Ka3aTeIbCTBA
CBOMX YTBEpXKIEHMI, 3aJaBaTb IapamMeTpbl U
KPUTEPHUU PEILICHHUS;

- AQHAJIU3UPOBATh TIOJYYEHHBIE B XOJAE PpELICHUS
3a/1aud  pe3yJbTaThl, KPUTHYECKU OLICHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- YMETb NEPEHOCUTh 3HAHMS B IO3HABATEIbHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACITEIHHOCTH;
- yMETb HWHTETPUPOBATH 3HAHHUS U3
IpeIMETHBIX o0acTel;

- BBIIBUTATh HOBBIE UJIEH, IIPEJIaraTb OPUTrHHAIbHBIE
MOJAXObI U PEIICHHUS;

- CITIOCOOHOCTH UX HCIOJIb30BAHUS B MO3HABATEIHHON
Y COLIMAIBHOW ITPAKTHKE.

B 00.1acTH 3K010THY€CKOT0 BOCIIUTAHMS S

- c(hopMUPOBAaHHOCTH IKOJOTHUECKOU KYIBTYpHI,
MMOHUMAHUE BIUAHUS  COLUATBHO-?PKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJAHON U COUMAIBHOU
Cpelpl,  OCO3HaHWE  TNo0aTbHOTO  XapakTepa

Pa3HbIX

MCTAJLJIMYCCKAad, BOI[OpOI[HaSI), THUIIbI KpUCTATNIMYCCKUX PECIICTOK
BEIIECTB; KIaCCU(PUIIMPOBATH XUMUYECKHE PEAKLINU;
- chopmupoBaTh TPEIACTABICHUSA: O XHUMHUYECKOM COCTABIISIOIICH

€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJU XUMHH B MO3HAHUU SBIICHUN
npUpoAbl, B (OPMUPOBAHUM MBIIIICHUS W KYyJIbTypbl JHUYHOCTH, €€
(YHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOIUMOM  Juis  pelieHus
MIPaKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOTHOM Cpelie;

- YMETb MPOBOJUTH PACUYETHI 110 XUMUYECKUM (HOpMyJIaM U ypaBHEHHUSIM
XUMHUYECKHUX PEAKIHA ¢ UCTIONb30BaHUEM (PU3NYECKUX BETUUHH,
XapaKTEepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl,
o0BbemMa (HoOpMasbHbIE YCIOBHS) Fa30B, KOJTMYECTBA BEIIECTBA,
HCII0JIb30BAaTh CUCTEMHbIE XUMUYECKNE 3HAHUS JJISl IPUHATHS PELLICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU U HX
MIPUMEHEHUEM

- YMETh CO0JII0/1aTh PaBUJIIa YKOJIOTUYECKH 1IeTIECO00Pa3HOT0 OBEICHUS
B OBITY U TPYZOBOH JEATEILHOCTH B LIEJISIX COXPAHEHHUS CBOETO 370POBbsI
U OKPY>KAOILEH IPUPOIHOM CPEMbI; YUUTHIBATh OMACHOCTH BO3/IENUCTBUS
Ha >KMBBIE€ OPTAHU3MBbI ONPEECIEHHBIX BEIIECTB, TOHUMAs CMBICI
MOKAa3aTesl MPeIeIbHOM T0MyCTUMON KOHIIEHTPALIUH;

- yMeThb IUJIJAHUPOBaTh M BBINOJHATH XUMHUYECKHUA HKCIIEPUMEHT
(mpeBpallieHnsT OpPraHUYEeCKHX BEIIECTB MpPHU HArPEeBaHHUM, IOJYUYCHHE
STHJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEaKLIUU Ha allbJIeTU/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypainusi OelKOB Npu HarpeBaHHH,
LBETHbIE pEaKIUH OEJIKOB; MPOBOAUTH pEAKIMH HOHHOrO OOMeHa,
ONpEeNEeNATh CpeAy BOJHBIX pPACTBOPOB, KAaueCTBEHHBIE pEAKIUU Ha
cynbdar-, kKapOOHAT- W XJIOPHUA-aHUOHBI, Ha KaTHUOH aMMOHHS; pEIIaTh
JKCHEepUMEHTANIbHbIE 3a7aud 1o TemaMm "Mertamnsl" u "Hemeramnsl") B
COOTBETCTBUM C TMpaBUIAMHM TEXHUKH O€30MaCHOCTU MpU OOpALIEHUH C
BelIECTBAMH ¥ JIA0OpaTOPHBIM  OOOpYyIOBaHUEM;  MPEICTABISTH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIUi U (OPMYITHPOBATH BHIBOIBI HA OCHOBE ITHX
Pe3yNIbTaTOB;

- YMEThb aHaTU3UPOBATh XUMHYECKYI0 WH(MOPMAIHIO, TMOIy4aeMyio H3
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HKOJIOTHYECKUX MPOOIIeM;

- IUIAHUPOBAaHWE U OCYLIECTBICHUE JACUCTBUH B
OKpY’KaloIlle Cpele Ha OCHOBE 3HaHUA Leleu
YCTOMYMBOTO Pa3BUTHUs YEIIOBEYECTBA;

AKTHUBHOE HEIPUIATHE NCUCTBUH, NPHUHOCAIIUX BpEX
OKpYKalolllei cpee;

- YMEHHE IPOTHO3MPOBATH
JKOJIOTMYECKHE  ITOCIIEICTBUSA
JIEMCTBUM, IPEAOTBPAILATh UX;
- pacIIMpEeHHE OIBITA ACSITEIBHOCTH 3KOJIOIMYECKON
HaIIPaBJICHHOCTH;

- OBJIQJICHUE HABBIKAaMH Y4e€OHO-HCCIIe10BaTEIbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

HeOJIaronpusITHbIE
HpeAPUHIMAEMBIX

pa3HBIX UCTOYHHUKOB (CPEACTB MaccoBOi mHpopMmanuu, cetb MHTEpHET U

IpyTue);
- BJIAACTh OCHOBHBIMHU MCTOIAaMH HayIIHOI‘O IIO3HAHUA BCIICCTB U

XUMHUYECKUX  SBJeHMM  (HaOmoJeHue, U3MEepeHue, OKCIIEPUMEHT,
MOJICJIMPOBAHUE);
- chopmupoBaTh NPEACTABICHUA: O XHUMHUYECKOM COCTaBIISAIOIIEH

€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUU B IIO3HAHUU SIBIICHUU
OpUpPOJbl, B (OPMUPOBAHUHU MBIIIJIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOAWMOW  JUIsl  pPELICHHUs
IPAKTUYECKUX 3aa4 M HKOJOIMYECKM OOOCHOBAaHHOTO OTHOILEHHS K
CBOEMY 3J10POBBIO U IIPUPOJHOU CPELE;

- YMEeTh COOJIOAATh MpaBUila KOJIOIMYECKH 11eJ1eCO00pPa3HOro MOBEACHUS
B OBITY U TPYJIOBOH NEATEIHLHOCTH B IENISX COXPAHEHHS CBOETO 3I0POBBS
U OKpY)KaIOILEH MPUPOJHOU CpEllbl; YUUTHIBATh ONACHOCTH BO3ACHCTBHSA
Ha JKMBBIE OpraHU3MBbl OIPEICIICHHBIX BEIIECTB, IIOHMMAas CMBICI
IIOKa3aTeJs NPeAeIbHOM JOIYCTUMON KOHIEHTPaluu

IK 1.3.
Bribupats
obopyoBaHue,
npucnocoOseH
us v
UHCTPYMEHTBI
Ut
obecrnieueHus
IPOHM3BOJICTBA
CBapHBIX
COCTUHEHUH C
3aJJaHHBIMU
CBOWCTBaMH.

B yactu TPYAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTb K TpYHdy, OCO3HaHHWE IICHHOCTH
MacTepcTBa, TpyAoao0ue;
- TOTOBHOCTh K  aKTHBHOW  JI€ATEIbHOCTH

TEXHOJIOTHYECKOM M COLMAJIbHOW HaIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMHPOBATh, IUIAHUPOBAaTH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTD;

- UHTEpeC K pazNu4HbIM cdepam npodeccrnoHanbHON
JNeITeILHOCTH,

Osianenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJbHbIMU 1efiCTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopmMynupoBathb u
aKTyalu3upoBaTh MpobieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIMBaThb CYIIECTBEHHBIM NpHU3HAK WIIHU

OCHOBAaHHA [OJid CpPaBHCHU, KJ'IaCCI/I(l)I/IKaHI/II/I n

- YMETb BBIABIISATh XapaKTepPHbIE IPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX
MOHATHUM, IPUMEHSTH COOTBETCTBYIOIINE OHITHSI IIPU ONUCAHUU
CTPOEHHS Y CBOMCTB HEOPTaHWYECKUX U OPTraHMYECKUX BEIIECTB U UX
MIPEBPALIEHUI; BBIABIIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUN C TIOHATUSAMU
U TIPEJCTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETb UCIOJb30BaThb HAWMEHOBAHMSI XHUMUYECKHUX COEAMHEHUN
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM W NPUKIAJHOW XHUMHH U
TPUBHAJbHbIE Ha3BaHMA BaKHEHIINMX BeIIECTB (ITWJIEH, alleTHJIEH,
TIIMLEpHUH, (eHos, GopManbAeruj, YKCycHas KMCIO0Ta, MIMIMH, YrapHbIHd
ra3, yIJIEKMCIBIM ra3, aMMHUaK, ramieHas W3BECTb, HEralleHas H3BECTb,
MUThEBAs COJAa U JIPYT'MX), COCTaBIATH (OPMYJbl HEOPraHWYECKUX H
OpPraHUYECKUX BEIIECTB, YPAaBHEHHUS XUMUYECKUX PEaKLU, OOBSACHITh MX
CMBICH; TOATBEPXKAATh XapaKTepHble XHMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMHU  DKCIEPUMEHTaMHU W 3alUCAMU  ypaBHEHUH
XMMHYECKUX PEAKIIUI;

- YMETh yCTaHaBIMBaTh NPHUHAJUIEKHOCTh N3YYEHHBIX HEOPraHUYECKUX U
OpraHMYECKHX BEIIECTB K ONPEIENIEHHbIM KjaccaM U TCpyImnam
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000011IeHH S

- OmpenensATh IENH  JCSATEIbHOCTH,
napameTpbl U KpUTEPUU UX JTOCTHXKCHHUS;
- BBUIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJILTATOB IIEJSIM, OIICHUBATH PUCKHU
MTOCJICACTBHI ICATEILHOCTH,

- pa3BUBAaTh KPEaTHMBHOE MBIIUJICHUE TPH PEIICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BIIQ/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOW U
MIPOCKTHOM JIESITEIIbHOCTH, HAaBBIKAMH DPa3peIICHUs
npo0Jem;

- BBIABISTH TNPUYMHHO-CIICJICTBEHHBIC CBSI3U W
aKTyallu3upoBaTh 3aJady, BbIIBUIaTh THUIOTE3Yy €e
peuieHus, HaXOAUTh apTyMEHTHI I JI0Ka3aTelbCTBA
CBOMX YTBEpXKIECHMM, 3aJaBaTb NapamMeTpbl U
KPUTEPHUU PEIICHHUS;

- AQHAJIU3UPOBATh IIOJYYEHHBIE B XOJAE PpELICHUS
3a/1aud  pe3yJbTaThl, KPUTHYECKU OLIEHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- YMETb NEPEHOCUTh 3HAHMS B IMO3HABATEIbHYIO HU
MPAKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;
- yMeTb HWHTETPUPOBATH 3HAHHUS U3
MpeIMETHBIX o0acTel;

- BBIIBUTATh HOBBIE UJIEH, IIPEIJIaraTb OpUTrHHAIbHBIE
MOJAXObI U PEIICHHUS;

- CIMOCOOHOCTH UX UCIOJIb30BAaHUS B IIO3HABATEIIHBHOM
Y COLIMAIBHOW ITPAKTHKE.

B o0J1acTH 3K0JI0IrM4€CKOTr0 BOCIIUTAHUS

- c(hopMUPOBAaHHOCTh IKOJOTHUECKOW KYIBTYPHI,
MOHUMaHUE BIUSHUS  COIUATIbHO-KOHOMHUYECKUX

3aJaBaTb

Pa3HbIX

COCIIMHEHMM, XapakTepU30BaTb HX COCTaB M BaXHEHIIUE CBOMCTBA;

ONpeAeNsATh BUABl XUMHUYECKUX CBsi3ell  (KOBaJeHTHas, WOHHAasi,
MCTAJLJIMYCCKAad, BOI[OpOI[HaSI), THUIIbI KpUCTATNIMYCCKUX PEIICTOK
BELIECTB; KIacCU(PUIIMPOBATh XUMUUECKHE PEAKIIUU;

- chopmupoBaTh TPEACTABICHUSA: O XUMHUYCCKOW COCTABIISIOIICH

€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POJU XUMHH B MO3HAHUU SBIICHUN
IpUpPOAbl, B (OPMUPOBAHUU MBIIIICHUS ¥ KYJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOIUMOM  Juis  pelieHus
MPaKTUYECKUX 3a7ad M HKOJIOIMYECKH OOOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3JI0POBBIO U MPUPOTHOM Cpelie;

- YMETb MPOBOJUTH PACUYETHI 110 XUMUYECKUM (HOpMYJIaM U ypaBHEHHUSIM
XUMHUYECKHUX PEAKIHA ¢ UCTIOIb30BaHUEM (PU3NYECKUX BEITUYHH,
XapaKTEepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: MacChl,
o0BbemMa (HopMasbHbIE YCIOBHS) Fa30B, KOJMYECTBA BEIIECTBA,
HCII0JIb30BAaTh CUCTEMHbIE XUMUYECKNE 3HAHUS JJIS1 IPUHATHS PELLICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHUEM

- YMETb COOJIIOIaTh MPAaBUIIa SKOJIOTUYECKHU 11eJ1eCO00pa3HOr0 OBEICHHS
B OBITY U TPYZOBOH JEATEIBLHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbs
U OKPY>KAOILEH IPUPOIHOM CPEMbI; YUUTHIBATh OIMIACHOCTH BO3/IENUCTBUS
Ha >)KMBBIE OPTAHU3MBbI ONPEIETICHHBIX BEIIECTB, TOHUMAasi CMBICT
MOKa3aTesl NPeIeIbHON T0NyCTUMON KOHIIEHTPALIUH;

- yMeThb IUJJAHUPOBaTh M BBIMOJHATH XUMHUYECKUM OIKCIEPUMEHT
(mpeBpallieHUsT OpPraHUYEeCKHX BEIIECTB MPHU HArpPeBaHHUM, IOJYYCHHE
STHJIEHA U U3yYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEaKLIUU HA allbJIeTU/IbI,
Kpaxmall, YKCYCHYI0 KHCIIOTYy; JeHaTypaiusi OeJIKOB MpU HarpeBaHUH,
LBETHbIE pEaKIUH OEJIKOB; MPOBOAUTH pPEAKIMH HOHHOIO OOMeHa,
ONpEAENATh Cpely BOJIHBIX pacTBOPOB, KauyeCTBEHHbIE pEAaKLIHUHU Ha
cynbdar-, kKapOOHAT- W XJIOPHUA-aHUOHBI, Ha KaTHUOH aMMOHHS; peIIaTh
JKCIIEpUMEHTaNbHBIe 3afaun mo Temam "Mertamiel" U "Hemetamnsl") B
COOTBETCTBUM C MpaBUJIaMH TEXHUKH O€30MACHOCTH MpPH OOpalleHUu C
BelIECTBAMH ¥ JIA0OpaTOPHBIM  OOOpYyIOBaHUEM;  IPEICTABISTH
pe3yNbTaThl XUMHUYECKOTO JKCHEpUMEHTa B (opMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIUX PEaKIUi U (OpMYIHPOBATH BBHIBOJABI HA OCHOBE ITHX
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MPOLECCOB HA COCTOSIHUE MPUPOJAHON U COLUMAIBHOU
cpedbl,  OCO3HaHWE  IJIOOAJBHOIO  XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

- IUIAHUPOBAaHWE WU OCYLIECTBIEHUE JACUCTBUA B
OKpY’KaloIlleW Cpele Ha OCHOBE 3HaHUA Leleu
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTMBHOE HEMIPUIATHE NCUCTBUH, INPHUHOCAILIUX BpEX
OKpYKarollleu cpee;

- YMEHHE IPOTHO3HPOBAThH
9KOJIOTMYECKHE  IIOCIIEICTBUSA
JIEMCTBUM, IPEAOTBPAILATD UX;

- pacIIpEeHHE ONIBITAa ACSATEIBHOCTH 3KOJIOIMYECKON
HaIIPaBJICHHOCTH;

- OBJIQJICHUE HABBIKAaMH Y4e€OHO-HCCIIe10BaTEIbCKOM,

MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

HeOJIaronpusITHbIE
IPEANPUHIMAEMBIX

pe3yibTaTOB;

- YMEThb aHAJIM3UPOBATh XMMUYECKYI HH(OpMAIUIO, IMOJIy4yaeMyl U3
Pa3HBIX UCTOYHHUKOB (CPEACTB MaccoBOi MHpopMmamuu, cetb MHTEpHET U
JpyrHe);

- BJIAJIETh OCHOBHBIMHU METOJIaMH HaY4YHOT'O II03HAHUS BELECTB U
XUMHUYECKHX SIBIEHUH (HaOIr0ieHue, U3MEpEHNE, SKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- chopMuUpoBaTh NPEJCTABICHHUA: O XMMHUYECKOHM COCTaBIAIOLICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUHU B IIO3HAHWM SIBJIICHUU
OpUpOJbl, B (OPMUPOBAHUHU MBIIIJIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHATBHOM ~ I'PaMOTHOCTH,  HEOOXOIWMOW  JUIsl  pPEUICHHUs
IPAKTUYECKUX 3aa4 M HKOJOIMYECKM OOOCHOBAaHHOTO OTHOILEHHS K
CBOEMY 37I0POBBIO U IPUPOIHOM CPENE;

- YMEThb COOJII0IaTh MIPAaBUIIa SIKOJIOTHYECKHU 11e/1ecO00pa3HOro MOBEACHUS
B OBITY U TPYZOBOM JEATEILHOCTH B LIEJISIX COXPAHEHHUS CBOETO 370POBbsI
U OKPY>KAOILEH IPUPOIHOM CPEMbl; YUUTHIBATh ONIACHOCTb BO3IENUCTBUS
Ha )KUBBIE OPraHU3MBbI OIPEEICHHBIX BEIECTB, IOHUMAsl CMBICII
IOKa3aTels MpeaeabHON T0IyCTUMONM KOHLICHTPALUH

[IK 1.4.
XpaHUTh U
HCII0JIb30BAaTh
CBAapOUYHYIO
anmaparypy u
UHCTPYMEHTHI B
xoze
IIPOU3BOJCTBEH
HOTO IIpoLecca.

B yactu TPYAOBOI'O BOCIIUTAHUSA:

- TOTOBHOCTb K TpYHdy, OCO3HAaHUE IIEHHOCTH
MacTepcTBa, TpyAoooue;
- TOTOBHOCTh K  aKTHBHOW  JI€ATEIbHOCTH

TEXHOJIOTHYECKOM M COLMAJIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMHPOBATh, IUJIAHUPOBAaTH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO J€ATEIIbHOCTD;

- UHTEpeC K pazNu4HbIM cdepaM npodeccrnoHalbHON
NeITeILHOCTH,

Osuanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMU 1efICTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopmMynupoBath 51
aKTyalIu3upoBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YMETb BBISBIISATh XapaKTepPHbIE IPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX
MOHATHUM, IPUMEHSTH COOTBETCTBYIOIINE MTOHITHSI IIPU ONUCAHUU
CTPOEHHS Y CBOMCTB HEOPTaHWYECKUX U OPTraHMYECKUX BEIIECTB U UX
MIPEBPALIEHUI; BBIABIIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUN C TIOHATUSAMU
U TIPEJICTaBICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETb UCIOJB30BaThb HAWMEHOBAHMSI XHMUYECKUX COEAMHEHUN
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM M NPUKIAJHOW XHUMHUH U
TPUBHAJbHbIE Ha3BaHWA BaKHEHIIWX BEIIECTB (ITWUJICH, alleTHJIEH,
TIIMLIEpHUH, (eHo, GopManbaeru, YKCycHasi KUCIO0Ta, MIMIMH, YrapHbIA
ra3, yIJIEKHCIBIM ra3, aMMHUaK, ramieHas W3BECTb, HEralleHas H3BECTb,
MUThEBAss COJAa U JIPYTHX), COCTaBIATH (OPMYJbl HEOPraHUYECKUX H
OpPraHUYECKUX BEIIECTB, YPAaBHEHHUS XUMUYECKUX PEaKLUU, OOBSACHITh MX
CMBICJ; TMOATBEPXKAATh XapaKTepHble XHMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMHU  DKCIEPUMEHTaMH W  3alUCAMU  ypaBHEHUH
XUMHYECKUX PEAKIIUI;
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- YCTaHaBJII/IBaTB CyH_IeCTBeHHBIfI HpI/I3HaK NI
OCHOBAaHMS IS CPaBHEHHUS, KiaacCUDUKALUK U
000011IeHH S

- OmpefensaTh LEIM  JICATEABHOCTH, 3aJ1aBaThb

napameTpbl U KpUTEPUU UX JTOCTHXKCHHUS;
- BBUIBIIAITh 3aKOHOMEPHOCTM W TIPOTUBOPEYHS B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLEHUBATH
COOTBETCTBUE PE3YJIHTATOB IIEJSIM, OIICHUBATH PUCKH
MOCJIEJICTBUM J1€ATEIIbHOCTH;

- pa3BUBAaTh KPEaTHMBHOE MBINUJICHUE TPH PEIICHUU
YKU3HEHHBIX TIPpo0OiieM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BIIQJIeTh HABBIKAMH Y4eOHO-HMCCIIEIOBATEIbCKOW U
MIPOCKTHOM JIESITEIIbHOCTH, HAaBBIKAMH DPa3pEIICHUS
npo0Jem;

- BBIABISTH TNPUYMHHO-CIICJICTBEHHBIC CBSI3U W
aKTyaJIM3UpoOBaTh 3ajady, BBIIBUIaTh THUIOTE3y €€
pelieHus, HaXOAUTh apTyYMEHTHI I JI0Ka3aTeIbCTBA
CBOMX YTBEpXKIEHMI, 3aJaBaTb MapamMeTpbl U
KPUTEPHUU PEIICHHUS;

- AQHAJIU3UPOBATh TIOJIYYEHHBIE B XOJAE PpELICHUS
3a/1aud  pe3yJbTaThl, KPUTHYECKU OLICHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- YMETb NEPEHOCUTh 3HAHMS B IMO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACITEIIPHOCTH;
- yMeTb HWHTETPUPOBATH 3HAHUS U3
MpeIMETHBIX 00acTel;

- BBIIBUTATh HOBBIE UJIEH, IIPEIJIaraTb OpUTrHHAIbHBIE
MOJAXObI U PEIICHHUS;

- CITIOCOOHOCTH UX UCIOJIb30BaHUS B TO3HABATEIBHOMN
Y COLIMAIBHOW ITPaKTHKE.

B 00.1acTH 3K010rH4Y€CKOT0 BOCIIUTAHMS S

Pa3HbIX

- YMCTh YCTAHABJIMBATb NPUHAMJIICIKHOCTb U3YUYCHHBIX HCOPraHUYCCKHUX U

OPraHMYECKHX BEUIECTB K ONPENCIICHHBIM KjlaccaM M Ipynnam
COCIIMHEHMH, XapakTEepU30BaTb HX COCTaB M BaXHEHIIWE CBOMCTBA;
ONpeNeNATh  BHJbl XHMHUYECKHX CBs3ed  (KOB&JIEGHTHAs, MOHHAas,
METaJJINYECKasl, BOJOPOJHAs), THUIIBI KPUCTAUIMYECKUX  PEIIETOK
BEIIECTB; KIACCUPULMPOBATE XUMUYECKUE PEAKLIUY;

- chopmupoBaTh TPEIACTABICHUSA: O XHUMHUYCCKOM COCTABIISIOIICH

€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJU XUMHH B MO3HAHUU SBIICHUN
IpUPOAbl, B (OPMUPOBAHWM MBIIIICHUS ¥ KYJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBHOW ~ TPAaMOTHOCTH,  HEOOXOIWUMOW Ui pelieHus
MPaKTUYECKUX 3a7ad M HKOJIOIMYECKH OOOCHOBAaHHOTO OTHOLIEHUS K
CBOEMY 3JI0POBBIO U MPUPOTHOM Cpelie;

- YMETb MPOBOJAUTH PACUYETHI 110 XUMUYECKUM (HOpMyJIaM U ypaBHEHHUSIM
XUMHUYECKHUX PEAKIHiA ¢ UCTIOIb30BaHUEM (PU3NYECKUX BETUYHH,
XapaKTEepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl,
o0BbemMa (HoOpMasbHbIE YCIOBHS) Fa30B, KOJTUYECTBA BEIIECTBA,
HCII0JIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl IPUHATHS PELLICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM

- YMETb COOJII0IaTh MPaBUIIa SKOJIOTUYECKHU 11eJ1eCO00pa3HOr0 OBEICHHS
B OBITY U TPYAOBOH JEATEIBLHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbs
U OKPY>KAOILEeH IPUPOIHOM CPEMbI; YUUTHIBATH ONMACHOCTH BO3/IENUCTBUS
Ha >KMBBIE OPTaHU3MBbI ONIPEIEICHHBIX BEIIECTB, TOHUMAasi CMBICT
MOKa3aTes NPeIeIbHON T0MyCTUMON KOHIIEHTPALIUH;

- yMeThb IUJJAHUPOBaTh M BBIMOJHATH XUMHUYECKUM OSKCIEPUMEHT
(mpeBpallieHusT OpPraHUYECKHX BEIIECTB MPHU HArPEeBaHHUM, IOJYYCHHE
STHJIEHA U U3y4YEHHUE €ro CBOMCTB, KAUeCTBEHHbIE pEaKLUU Ha allbJeTU/Ibl,
Kpaxmall, YKCYCHYI0 KHCIIOTy; JeHaTypaius OeJIKOB MpU HArpeBaHHH,
LBETHbIE pEaKIUH OEJIKOB; MPOBOAUTH pPEAKIMH HOHHOIO OOMeHa,
ONpEAEIATh Cpely BOJIHBIX pacTBOPOB, KauyeCTBEHHBIE pEaKIUHU Ha
cynbdar-, kKapOOHAT- W XJIOPHUA-aHUOHBI, HA KaTHUOH aMMOHHS; pEeIIaTh
JKCIIEpUMEHTaNbHbIe 3afaun mo Temam "Mertamiel" U "Hemeramnsl") B
COOTBETCTBUM C MpaBUJIaAMH TEXHUKH O€30MAaCHOCTH MpH OOpalleHUu C
BelIECTBAMH ¥ JIA0OpaTOPHBIM  OOOpYyIOBaHWEM;  IPEICTABISTH
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- c(hopMHUPOBAHHOCTH HKOJOTHYECKON KYJIBTYPHI,
NIOHMMAHHAE BJIUSHUSA  COLUAIBHO-DKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJAHON U COLUMAIBHOU
cpedbl,  OCO3HaHWE  IJIOOAJBHOIO  XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

- IUIAHUPOBAaHWE U OCYLIECTBIEHUE JACUCTBUA B
OKpY’KaloIlleW Cpele Ha OCHOBE 3HaHUA Leleu
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTUBHOE HENPUIATHE ACUCTBUH, NPHHOCAIINUX BpEX
OKpYXarollen cpene;

- YMEHHE IPOTHO3HPOBAThH
9KOJIOTMYECKHE  IIOCIIEICTBUSA
JIEMCTBUM, IPEAOTBPAILATD UX;

- pacIIpEeHHE ONIBITAa ACSATEIBHOCTH 3KOJIOIMYECKON
HaIIPaBJICHHOCTH;

- OBJIQJICHUE HABBIKAaMH Y4e€OHO-HCCIIe10BATEIbCKOM,

MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

HeOJIaronpusITHbIE
IpeANPUHIMAEMBIX

pe3yabTaThl XUMHYECKOTO S3KCIepHUMEHTa B (opMe 3alHcH ypaBHEHHMA
COOTBETCTBYIOLIMX peakUuil 1 (GOpMYIHPOBaTh BHIBOJBl Ha OCHOBE ITHX
pe3yibTaTOB;

- YMEThb aHAJIM3UPOBATh XMMUYECKYI HH(OpMAIUIO, IMOJIy4yaeMyl U3
Pa3HBIX UCTOYHHKOB (CPEACTB MaccoBOi mHpopMmamuu, cetb MHTEpHET U
Apyrue);

- BJIAJIETh OCHOBHBIMHU METOJIaMH HaY4YHOT'O II03HAHUS BEILECTB U
XUMUYECKHX SIBIECHUH (HaOIr0ieHue, U3MEpEHNe, SKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- chopMUpOBaTh NPEJCTABICHUA: O XHMHUYECKOHM COCTaBIAIOLICH
€CTECTBEHHOHAY4YHON KapTUHBI MUPA, POJIM XUMUU B IIO3HAHWM SIBJIICHUU
OpUpOJbl, B (OPMUPOBAHUHU MBIIIJIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOM ~ I'PaMOTHOCTH,  HEOOXOIWMOW  JUIsl  pPELICHHUs
IPAKTUYECKUX 3aa4 M HKOJOIMYECKM OOOCHOBAaHHOTO OTHOILEHHS K
CBOEMY 37I0POBBIO U IPUPOIHOM CPEE;

- YMETb COOJII0IaTh MIPaBUiIa SKOJIOTHYECKHU 11eJ1ecO00pa3HOro MOBEACHUS
B OBITY U TPYZOBOH JEATEILHOCTH B LIEJISIX COXPAHEHHUS CBOETO 370POBbsI
U OKPYKAaIOILEH PUPOJHOMN CPENBl; YUUTHIBATH ONIACHOCTH BO3AECHCTBHUS
Ha YKUBBIE OPraHU3MBbI OIPEIEIICHHBIX BEIECTB, TIOHUMAasl CMBICII
[OKa3aTels MpeaeabHON T0IyCTUMONM KOHLICHTPALUU

IK 3.1.
Onpenendarsb
IMPUYHHBI,
MPUBOIAIINE K
00pa3oBaHuIO
nedeKToB B
CBApHBIX
COCTUHEHUSIX.

B uactu TPYAOBOI'O BOCIIUTAHUSA:

- TOTOBHOCTb K TpYHdy, OCO3HAaHHWE IIEHHOCTH
MacTepcTBa, TpyAoaolue;
- TOTOBHOCTh K  aKTHBHOW  JI€ATEIHHOCTH

TEXHOJIOTHYECKOM M COLMAJIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTD;

- UHTEpeC K pasNu4HbIM cdepam npodeccrnoHalbHON
NeITeILHOCTH,

Osuanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU 1eHiCTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynupoBath 51

- YMETh BBISBIISITH XapaKTEPHbIC MPU3HAKH U B3aUMOCBSI3b N3YUEHHBIX
MOHATUH, TPUMEHATh COOTBETCTBYIOIINE MOHATHS TPU OMUCAHUH
CTPOEHUS M CBOMCTB HEOPTAaHMYECKUX U OPTaHUYECKUX BEIIECTB U UX
MIPEBpAILEHHI; BBIBIATH B3aUMOCBA3b XUMHUECKUX 3HAHUH C OHATHIMHU
Y TIPE/ICTABJICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

- yMeThb UCHOJb30BaTh HAMMEHOBAHUS XHMHYECKUX COEIMHEHHUH
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM M NPUKIAJIHOW XHUMHH U
TPUBHAJbHbIE Ha3BaHWA BaKHEHIIWX BEIIECTB (ITWUJIEH, alleTHJIEH,
TIIMLIEpHUH, (eHo, GopManbaeru, YKCycHas KUCIO0Ta, MIMIUH, YrapHbId
ra3, yrjieKuciblid ra3, aMMHakK, raiieHas HM3BECTb, HeralleHas H3BeCTb,
MUTHEBAs COJAa M JIPYTHX), COCTaBJIATH (HOPMYJIBl HEOPTaHHMUECKUX U
OpPraHUYECKUX BEIIECTB, YPAaBHEHHUS XUMUYECKUX PEaKUU, OOBSACHITD MX
CMBICI; TIOATBEPXKIATh XapaKTEpHbIE XWMHYECKHE CBOMCTBAa BEIIECTB
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aKTyaJIM3UpoBaTh MPOOJEMy, paccMaTpuBaTh €¢
BCCCTOPOHHE;
- YCTaHaBJII/IBaTB CyH_IeCTBeHHBIfI HpI/I3HaK NI
OCHOBAaHMS JJIS CPaBHEHHUS, KiaacCUDUKALUK U
000011IeHH S ;
- OmpeAensaTh LEIM  JEATEIbHOCTH, 3aJaBaTh

mapaMeTphl U KPUTEPUU UX TOCTHIKEHUS,

- BBUIBIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHs B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTh, OIICHUBATH
COOTBCTCTBUC PE3YJIbTATOB LCIIAM, OUCHHUBATL PUCKU
MTOCJICACTBHI JIEATEILHOCTH,

- pa3BUBATbL KPCATHBHOC MBIINIJICHUC IIPpHU PCHICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BIIQJIeTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIbHOCTH, HAaBbIKAMU PAa3pCIICHUA
npobiuewm;

- BBIABJIIATD MMPUIUHHO-CJICACTBCHHBIC CBA3HU u
aKTyaJlu3upoOBaTh 3aJlady, BBIIBUTaTh THUIOTE3Yy €€
PEIICHMA, HAXOJUTh apryMCEHTBI IJIA OOKAa3aTCIIbCTBA
CBOMX YTBEp)KICHHI, 3aJaBaTh TMapaMeTpbl U
KpPUTEpUH PELICHN,

- AQHAJIU3UPOBATh TIOJYYEHHBIE B XOJAE PpELICHUS
3ala4nu PE3yJIbTaTbl, KPUTUUCCKH OLCHUBATH HUX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSX;

- YMETb NEPEHOCUTh 3HAHMS B IMO3HABATEIbHYIO U
MMPAKTUYICCKYIO O6J'IaCTI/I KHNU3HEACATCIIBHOCTH,
- yMeThb UWHTETPUPOBATH 3HAHHUS W3
MpeIMETHBIX 00acTel;

- BBIJIBUTATh HOBBIE UJCH, NIPEATIaraTh OPUTHHAIbHbBIE
MoAXOJbl U PCUHICHU A,

- CIMOCOOHOCTh UX UCITOJIB30BAaHUS B MIO3HABATEILHOM

Pa3HbIX

COOTBCTCTBYIOIITMUMHU 3alIuCiaMU ypaBHeHI/Iﬁ
XHUMHUYCCKUX pCaKHI/Iﬁ;

- YMCTh YCTAHABJIMBATb NPUHALJIICIKHOCTb U3YUYCHHBIX HCOPraHUYCCKHUX U

OKCIICPUMECHTaAMHA n

OPraHMYECKHX BEUIECTB K ONPENCIICHHBIM KjlaccaM M Ipynnam
COCIIMHEHUM, XapakTepU30BaTb HX COCTaB M BaXKHEHIIUE CBOMCTBA;
ONpeNeNATh  BHJbl XHMHYECKHUX CBs3eld  (KOB&JIEGHTHAs, MOHHAas,
METaJJINYECKasl, BOJOPOJHAs), THUIIBI KPUCTALUIMYECKUX  PELIETOK
BEIIECTB; KIACCUPULMPOBATE XUMUYECKHUE PEAKLIUY;

- chopmupoBaTh TPEIACTABICHUSA: O XHUMHUYCCKOW COCTABIISIOIICH

€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMHH B MMO3HAHUU SBIICHUN
NpUPOAbl, B (OPMUPOBAHWM MBIIIICHUS ¥ KYJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBHOW ~ TPAaMOTHOCTH,  HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a/lad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3JI0POBBIO U MPUPOTHOM Cpelie;

- YMETb MPOBOJIUTH PACUYETHI 10 XUMUYECKUM (HOpMYJIaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIHiA ¢ UCTIOIb30BaHUEM (PU3NYECKUX BEITUYHH,
XapaKTEePU3YIOUIUX BEIIECTBA C KOJIMUYECTBEHHOU CTOPOHBI: MACCHI,
o0BbemMa (HoOpMasbHbIE YCIOBHS) Ta30B, KOJTMYECTBA BEIIECTBA,
WCIIOIh30BaTh CUCTEMHbBIE XUMUYECKNE 3HAHUS JIJIsI IPUHATHS PEIICHUHN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHUEM

- YMETh COOIII0/IaTh TIPAaBUJIIA DKOJIOTUYECKH 1IeTIECO00Pa3HOTO MOBEACHUS
B OBITY U TPYJIOBOM IEATEIILHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS
U OKPY’KaroIle MPUpPOTHON CPeNibl; YUUTHIBATh OACHOCTh BO3JAEHCTBUS
Ha KUBbIE OPTaHU3MBI OTIPE/ICTICHHBIX BEIECTB, TOHUMAsi CMBICIT
MOKAa3aTesl MPeIeIbHOM T0MyCTUMON KOHIIEHTPALIUH;

- yMeThb IUJJAHUPOBaTh M BBIMOJHATH XUMHUYECKUA OIKCTIIEPUMEHT
(mpeBpallieHusT OpPraHUYECKHX BEIIECTB MPHU HATPEBAHHUM, IOJYYCHUE
ATUJICHA U U3YYCHHUE €T0 CBOWCTB, KAUECTBEHHBIC PEAKIIMU HA aJTbJACTH/IBI,
Kpaxmall, YKCYCHYI0 KHCIIOTYy; JeHaTypaius OeJIKOB MpU HArpeBaHHH,
[BETHBIC PEAKIUU OCJIKOB; TPOBOJUTH PEAKIIMA HOHHOTO OOMEHa,
ONpEeNENATh CpeAy BOJHBIX pPACTBOPOB, KaueCTBEHHBIE pEAKIUU Ha
cynbdar-, kKapOOHAT- W XJIOPHUA-aHUOHBI, Ha KaTHOH aMMOHHS; pEIIaTh
JKCIIEpUMEHTaNbHbIe 3afaun mo Temam "Mertamiel" U "Hemetamnsl") B
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U COLIMAJIBHOM ITPaKTHKE.

B 00J1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUSA:

- c(hopMHUPOBAHHOCTH HKOJOTHYECKON KYJIBTYPHI,
NIOHMMAHHAE BJIUSHUSA  COLUAIBHO-DKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJAHON U COLUMAIBHOU
cpedbl,  OCO3HaHWE  IJIOOAJBHOIO  XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

- IUIAHUPOBAaHWE U OCYLIECTBICHUE JACUCTBUM B
OKPYKaloIlleW Cpele Ha OCHOBE 3HAHUA Leleu
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTMBHOE HENPUIATHE ACUCTBUH, NPHHOCAIINUX BpEX
OKpYXKarollen cpene;

- YMEHHME NPOrHO3HPOBATH
9KOJIOTMYECKHE  IIOCIIEICTBUSA
JICMCTBUM, IPEAOTBPAILLATD UX;

- pacIIMpEeHHE ONIBITAa ACSATEIBHOCTH 3KOJIOTMYECKON
HaIIPaBJIEHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4e€OHO-HCCIIe10BaTENbCKOMH,

MPOEKTHOW U COLIMATIBbHOM AEATEIbHOCTH;

HeOJIaronpusITHbIE
IpeANPUHIMAEMBIX

COOTBETCTBUHM C MpPAaBUJIAMU TEXHUKH O€30MaCHOCTH MpH OOpalIeHUU ¢
BElIECTBAMM U J1a0OpaTopHbIM  OOOpYyIOBaHMEM;  IMPEACTaBIAThH
pe3yabTaThl XUMHYECKOTO S3KCIEpHUMEHTa B (opMe 3alHcH YypaBHEHHMA
COOTBETCTBYIOLIMX peakUuil 1 (GOpMYIHPOBaTh BHIBOJbBl Ha OCHOBE ITHX
pe3yibTaTOB;

- YMEThb aHAJIM3UPOBATh XMMUYECKYI HH(DOpMAIUIO, IMOJIy4yaeMyl U3
Pa3HBIX UCTOYHHUKOB (CPEACTB MaccoBOi mHpopMmamuu, cetb MHTEpHET U
Apyrue);

- BJIAJIETh OCHOBHBIMHU METOJIaMH HaY4YHOT'O II03HAHUS BEIECTB U
XUMHUYECKHX SIBIEHUH (HaOnroieHue, U3MepeHne, SKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- chopMUpOBaTh MNPEJCTABICHUA: O XHMHUYECKOM COCTaBIAIOLICH
€CTECTBEHHOHAY4YHON KapTUHBI MUPA, POJIM XUMUHU B IIO3HAHWM SIBJIICHUUN
OpUpOJbl, B (OPMUPOBAHUHU MBIIIJIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOM  I'PaMOTHOCTH,  HEOOXOIWMOW  JUIsl  pPELICHHUs
IPAKTUYECKUX 3aa4 M HKOJOIMYECKM OOOCHOBAaHHOTO OTHOILEHHS K
CBOEMY 37I0POBBIO U IPUPOIHOM CPELE;

- YMETb COOJII0IaTh MPaBUiIa SKOJIOTHYECKHU 11e1ecO00pa3HOro MOBEACHUS
B OBITY U TPYZOBOH JEATEIBLHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbs
U OKPY’KAaIOIEHW PUPOJHOMN CPENbl; YUUTHIBATH ONIACHOCTH BO3ACHCTBHUS
Ha YKUBBIE OPraHU3MBbI ONPEIEIICHHBIX BEIECTB, TIOHUMAasi CMBICII
[OKa3aTels MpeaeabHON T0NyCTUMONM KOHLICHTPALUU

IK 3.2.
O60CcHOBaHHO
BbIOMpATh U
UCIIO0JIb30BaTh
METO/IbI,
o0opymoBaHue,
anmaparypy u
npuOOpHI AT
KOHTPOJIS
METaIJIOB U
CBapHBIX

B yactu TPYAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTb K TPYHdy, OCO3HAaHHWE I[EHHOCTH
MacTepcTBa, TpyAoIo0ue;
- TOTOBHOCTh K  aKTHBHOW  JI€ATEIHHOCTH

TEXHOJIOTHYECKOM M COIMAJIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTH;

- UHTEpeC K pasNu4HbIM cdepaM npodeccrnoHalbHON
NeITeIILHOCTH,

OBaagenue YHUBEPCAJIbHbIMHU
MO3HABATEJbHBbIMH eliCTBUAMM:

yueOHbIMHU

- YMETh BBISBIISITH XapaKTEPHbIC MPU3HAKH U B3aUMOCBSI3b N3YUEHHBIX
MOHATUH, TPUMEHATh COOTBETCTBYIOIINE MOHATHS ITPU OMUCAHUH
CTPOEHUS M CBOMCTB HEOPTAaHMYECKUX U OPTAaHUYECKUX BEIIECTB U UX
MIpEeBpAaILEHHI; BBIBIATH B3aUMOCBA3b XUMHUECKUX 3HAHUH C TOHATHIMHU
Y TIPE/ICTABJICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeTb UCHOJb30BaTh HAMMEHOBAHUS XHMHYECKUX COEIMHEHHUH
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM W NPUKIAJHOW XUMHUH U
TPUBHAJbHbIE Ha3BaHWA BaKHEHIIUX BEIIECTB (ITWUJIEH, alleTHJIEH,
TIIMLIEpHUH, (eHos, GopManbaeru, YKCycHas KMCIO0Ta, IIMIHMH, YrapHbId
ra3, yrjieKuciblid ra3, aMMHakK, raiieHas HM3BECTb, HeraiieHash H3BeCTb,
MUTHEBAs COJa M JIPYTHX), COCTaBJIATH (HOPMYJIBl HEOPTraHWYECKUX U
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COEIMHEHMI.

a) 0a30Bble JOrHYecKHe AelCTBHS.

- CaMOCTOSITEIILHO (hopmyarpoBaTh u
aKTyaJIM3UpoBaTh MPOOJEMY, paccMaTpuBaTh e€¢
BCCCTOPOHHE;

- YCTaHaBJII/IBaTB CyH_IeCTBeHHBIfI HpI/I3HaK NI
OCHOBAaHMS JIJI CPaBHEHHUs, KiaacCUDUKALUK U
000011IEeHH S ;

- OmpefensTh LEIM  JCATEABHOCTH, 3aJ1aBaThb

napamMeTpbl 1 KPUTCPHUU UX JOCTUIKCHUA,

- BBIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHBBI B JIEATEIBLHOCTh, OICHUBATH
COOTBCTCTBUC PE3YJILTATOB LCIIAM, OUCHHUBATL PUCKU
MIOCJICACTBHI IEATECILHOCTH,

- pa3BUBATb KPCATHBHOC MBIINIJICHUC IIPpHU PCHICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIEeI0BaTEILCKUE TeHCTBUS:

- BIIQJIeTh HABBIKAMHU Y4eOHO-HCCIEIOBATENbCKOW U
HpOGKTHOI\/'I ACATCIIBHOCTH, HAaBBIKAMU PAa3pCIICHUA
npobiuewm;

- BBIABJIIATD MMPUIUHHO-CJICACTBCHHBIC CBA3HU u
aKTyalu3upoOBaTh 3aJady, BBIIBHTaTh THUIOTE3Yy €€
PEIICHMA, HAXOJUTh apryMEHTBI IJIA OOKAa3aTCIbCTBA
CBOMX YTBEp)KICHHI, 3adaBaTh TMapaMeTpbl U
KpPUTEpUH PELICHN,

- AQHAJIU3UPOBATh TIOJIYYEHHBIE B XOJAE PpELICHUS
3aga4u  pE3YIbTAaThl, KPUTHUYCCKH OLCHUBATH HUX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSX;

- YMETb NEPEHOCUTh 3HAHMS B IMO3HABATEIbHYIO U
MMPAKTUYICCKYIO O6J'IaCTI/I KHNU3HEACATCIIBHOCTH,
- YMeThb HWHTETPUPOBATh 3HAHHUS W3
MIPEAMETHBIX 00J1acTe;

- BBIJIBUTATh HOBBIE UJICH, NIPEATIaraTh OPUTHHAIbHbBIE

Pa3HbIX

OpraHU4YC€CKUX BCUICCTB, YPABHCHUA XUMHUYCCKUX peaKuHﬁ, 00BACHATH UX
CMEICJI; IIOATBECPKIAATH XapaKTCPHBIC XHWMHYCCKHC CBOMCTBaA BCIICCTB
COOTBCTCTBYIOIIITMMHU OKCIICPUMECHTaAMHA u 3alInuCiaMu ypaBHeHI/Iﬁ
XHUMHUYCCKUX peaKHI/Iﬁ;

- YMCTh YCTAHABJIMBATb NPUHAMJICIKHOCTb U3YYCHHBIX HCOPraHUYCCKHUX U

OPraHMYECKHX BEUIECTB K ONPENCIICHHBIM KjlaccaM M Ipynnam
COCIIMHEHUM, XapakTepU30BaTb HX COCTaB M BaXKHEHIIUE CBOMCTBA;
ONpeNeNATh  BHJbl XHMHYECKHUX CBs3ed (KOB&JIEGHTHAs, MOHHAas,
METaJJINYECKasi, BOJOPOJHAs), THUIIBI KPUCTAUIMYECKUX  PEIIETOK
BEIIECTB; KIACCU(PUIIMPOBATH XUMUYECKHUE PEAKLIUY;

- chopmupoBaTh TPEIACTABICHUSA: O XUMHUYCCKOW COCTABIISIOIICH

€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIM XUMHUU B MO3HAHUM SIBIICHUU
IpUPOAbl, B (OPMUPOBAHWU MBIIIICHUS ¥ KYJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBHOW ~ TPAaMOTHOCTH,  HEOOXOIWUMOM Ui pelieHus
MPAKTUYECKUX 3a/lad M SKOJOTMYECKH OOOCHOBAHHOT'O OTHOIIECHUS K
CBOEMY 37I0POBBIO U IIPUPOJIHOM CPENE;

- YMETb MPOBOJUTH PACUYETHI 110 XUMUYECKUM (HOpMYJIaM U ypaBHEHUSIM
XUMHYECKHUX PEaKIHid ¢ UCTIOIh30BaHUEM (PU3NYECKUX BETUYHH,
XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaCCHhI,
o0BbemMa (HopMasbHBIE YCIOBHS) Ta30B, KOJTMYECTBA BEIIECTBA,
HCMOJIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C BEILIECTBAMU U UX
MPUMEHEHUEM

- YMETh COOIII0/IaTh TIPAaBUIIA DKOJIOTUYECKH 1IeTIECO00Pa3HOTO MOBEACHUS
B OBITY U TPYJIOBOM IEATEIILHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS
U OKPYXKAIOILIEH IPUPOJIHON CPEIbl; YUUTHIBATH OMMACHOCTH BO3JIEUCTBUS
Ha JKMBBIE OPraHU3MbI ONIPEICIICHHBIX BEIIECTB, IOHUMAas CMbICIT
MOKa3aTesis IPeAeIbHOM TOIMYCTUMON KOHLIEHTPALIUY;

- yMETh IUIAHUPOBaTh W BBINOJHATH XUMHUYECKHUUA OSKCIEPUMEHT
(mpeBpallieHusT OpPraHUYECKHX BEIIECTB MPHU HATPEBAHHUH, IOJYYCHUE
STUJICEHA U U3YYEHUE €r0 CBOWMCTB, KAYECTBEHHBIE PEAKIIMH HA AJIbJACTH/IbI,
Kpaxmall, YKCYCHYIO KHCIIOTYy; JeHaTypaiusi OeJIKOB MpU HArpeBaHHH,
[IBETHBIC PEAKIUU OCJNKOB; TPOBOJUTH PEAKIIMA HWOHHOTO OOMEHa,
ONPEACISITE CPEeNy BOJHBIX PACTBOPOB, KAUYECTBEHHBIE pPEAKIUMUM Ha
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MOJIXO/Ibl U PELICHUS;
- CIOCOOHOCTh MX MCII0JIb30BaHMS B [I03HABATEIBHOM

U COLIMAJIBHOM ITPaKTHKE.

B 00J1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHHUSA:

- c(hopMHPOBAHHOCTH HKOJOTHYECKOH KYJIBTYPHI,
NIOHMMAHHUE BJIUSHUSA  COLUAIBHO-DKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJAHON U COLUMAIBHOU
cpedbl,  OCO3HaHWE  IJIOOAJBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

- IUIAHUPOBAaHWE U OCYIIECTBIEHUE JACUCTBUM B
OKPYKaloIlleW Cpele Ha OCHOBE 3HaHWA Lelel
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTMBHOE HENPUIATHE JACUCTBUHM, NPHUHOCAIINX BpEX
OKpYXKarollen cpene;

- YMEHHME IPOrHO3UPOBATH
9KOJIOTMYECKHE  IIOCIIEICTBUSA
JICMCTBUM, IPEAOTBPAILATD UX;

- pacIIMpEeHHE ONBITAa AESITEIBHOCTH JKOJIOTMYECKON
HaIpPaBJIEHHOCTH;

- OBJIQJICHUE HAaBBIKAMH Y4eOHO-HCCIe10BaTEIbCKOMH,

MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH;

HeOJIaronpusITHbIE
IpeANPUHIMAEMBIX

cynbdar-, kKapOOHAT- U XJOPHUI-AaHUOHBI, HA KaTHOH aMMOHHS; pEIIaTh
AKCTIEpUMEHTANIbHBIC 3amaun 1o TemMam "Mertamisl" u "Hemeramisl") B
COOTBETCTBUHM C MPAaBUJIAMU TEXHHUKH O€30MaCHOCTH MpH OOpaLIeHUU C
BelIECTBAMH M JIa0OpaTOPHBIM  OOOpYyIOBaHUEM;  IPEICTABISATH
pe3yabTaThl XUMHYECKOTO S3KCIEpUMEHTa B (opMe 3alHicCH YypaBHEHHMA
COOTBETCTBYIOIIUX PeaKuil U (OpMyIHpPOBaTH BBHIBOJBI HA OCHOBE 3THUX
pe3yJIbTaTOB;

- YMETh aHaJU3UPOBATh XUMHUYECKYI0 HH(GOpMAIMIO, MOIy4aeMyl U3
pa3HBIX UCTOYHHUKOB (CPEACTB MaccoBOi mH(popMmamuu, cetb NHTEpHET U
Jpyrue);

- BJIAZIETh OCHOBHBIMU METOJaMH Hay4YHOT'O [IO3HAHUS BELECTB U
XUMHYECKUX SIBJICHUM (HaOII0IeHe, U3MEpPEHHE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- chopmupoBaTh MPEACTABICHUSA: O XHUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYyYHOUW KapTHHBI MUPA, POJU XUMHUH B IO3HAHUU SBJICHUUN
npUpoAbl, B (OPMUPOBAHUU MBIIIICHUS M KYJIbTYphl JUYHOCTH, €€
(YHKIMOHATBHOM ~ IPaMOTHOCTH,  HEOOXOIMMOW  JUIsl  pPELICHHUs
MPAKTUYECKUX 3aad M HKOJOTMYECKM OOOCHOBAaHHOTO OTHOILEHHS K
CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cperie;

- YMETb COOJII0IaTh MPaBUIIa SKOJIOTHYECKHU 11e/1ecO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOH JEATEIBLHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbs
U OKPY>KAOILEeH IPUPOIHOM CPEMbI; YUUTHIBATH ONMACHOCTH BO3/IENUCTBUS
Ha >KMBBIE OPTAHU3MBbI ONIPEICIIEHHBIX BEIIECTB, TOHUMAs CMBICI
IIOKa3aTes NPeAeIbHON JOIMYCTUMON KOHIIEHTPAluu

[IK 4.3.
[IpumeHATH
METO/IbI U
IPUEMBI
OpraHu3aIuu
Tpyha,
JKCIUTyaTaluu
o0opynoBaHus,
OCHACTKH,

B yactu TPYAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTb K TpYHdy, OCO3HAaHWE IICHHOCTH
MacTepcTBa, TpyAoao0ue;
- TOTOBHOCTh K  aKTHBHOW  JI€ATEIHHOCTH

TEXHOJIOTHYECKOM M COIMAJIbHOW HaIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO J€ATEIIbHOCTD;

- UHTEpeC K pazNu4HbIM cdepam npodeccuoHaAIbHON
NeITeILHOCTH,

- YMETh BBISBIISITH XapaKTEPHbIC MPU3HAKH U B3aUMOCBSI3b N3YUEHHBIX
MOHATUH, TPUMEHATh COOTBETCTBYIOIINE MOHATHS ITPH OMUCAHUH
CTPOCHUS M CBOMCTB HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB U UX
MIpEeBpAILEHHI; BBIBIATH B3aUMOCBA3b XUMHUECKUX 3HAHUH C TOHATHIMHU
Y TIPE/ICTABJICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeTb UCHOJb30BaTh HAMMEHOBAHUS XHMHYECKUX COEIMHEHHUH
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM W NPUKIAJHOW XHUMHH U
TPUBHAIbHbIE Ha3BaHWA BaKHEHIIWX BEIIECTB (ITWUJIEH, alleTHJIEH,
TIIMLIEpHUH, (peHos, GopManbaeru, YKCycHasi KMCIO0Ta, IIMIHMH, YrapHbIA
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CpEICTB
MEXaHU3aIHH
ISt
HOBBIIIICHUS

3¢ heKTHBHOCT
u
IPOM3BOJICTBA.

OsBaagenue YHUBEPCAJbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH 1eliCTBUIMM:

a) 0a30BbIe JIOTHYECKHeE AeHCTBHA.

- CaMOCTOSITEIILHO (hopmyarpoBaTh u
aKTyaJIM3HpoBaTh MPOOJEMY, paccMaTpuBaTh e€¢
BCCCTOPOHHE;

- YCTaHaBJII/IBaTB CyH_IeCTBeHHBIfI HpI/I3HaK NI
OCHOBAaHMS JJI CPaBHEHHUs, KiaacCHDUKALUK U
000011IeHH S ;

- OmpefensaTh LEIM  JCATEABHOCTH, 3aJaBaThb

napamMeTpbl 1 KPUTCPHUU UX JOCTUIKCHUA

- BBUBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHBBI B JIEATEIBLHOCTh, OICHWBATH
COOTBCTCTBUC PE3YJILTATOB LCIIAM, OUCHHUBATL PUCKU
MIOCJICACTBHI JIEATEILHOCTH,

- pa3BUBATb KPCATHBHOC MBIIIJICHUC IIPpHU PCHICHUU
YKU3HEHHBIX TTpo0iieM

0) 0a30BbIe HCCEI0BaTEILCKHE TeHCTBUS:

- BIIQJIETh HABBIKAMHU Y4eOHO-HCCIEIOBATENbCKOW U
HpOGKTHOfI ACATCIIBHOCTH, HAaBBIKAMU PAa3pCIICHUA
npobiuewm;

- BBIABJIIATD MMPUIUHHO-CJICACTBCHHBIC CBA3HU u
aKTyaJIM3UpoOBaTh 3ajady, BBIIBUIaTh THUIOTE3y €€
PEIICHMA, HAXOJUTh apryMEHTBI IJIA OOKAa3aTCIbCTBA
CBOMX YTBEpXKIEHMI, 3aJaBaTb MapamMeTpbl U
KpPUTEpUH PELICHN,

- AQHAJIU3UPOBATh IMOJYYEHHBIE B XOJAE PpELICHUS
3aga4u  pE3YIbTAaThl, KPUTHUYCCKH OLCHUBATH HUX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSX;

- YMETb NEPEHOCUTh 3HAHMS B TMO3HABATEIbHYIO U
MMPAKTUYICCKYIO O6J'IaCTI/I KHU3HEACATCIIBHOCTH,

- YMETb  UHTCIPUPOBATH 3HAHUA U3  pPaA3HBIX

ra3, yrjeKuclbli ra3, aMMHakK, TalleHas W3BECTh, HEraiieHas H3BECTb,
MUThEBAs CO/Ja U JIPYTHX), COCTaBIATH (OPMYJbl HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB, YPABHCHUS XUMHUYECKUX PEAKIUi, OOBICHATh HX
CMBICJ; TMOATBEPXKAATh XapaKTepHble XHMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMH  JKCIIEPUMEHTAMH W  3alUCsMU  YypaBHEHUU
XUMHYECKHUX PEaKIIHii;

- YMETh yCTaHaBJIUBATh MPUHAIJICKHOCTh U3YUEHHBIX HEOPraHUYECKHUX U

OPraHMYECKHX BEUIECTB K ONPENCIICHHBIM KjlaccaM M Ipynnam
COCIMHEHMM, XapaKTepU30BaTb HX COCTaB M BaKHEHIIWE CBOMCTBA;
ONpeNeNIATh  BHJBl XHMHYECKHX CBs3eld (KOB&IEGHTHAs, MOHHAs,
METaJJINYECKasi, BOJOPOJHAs), THUIIBI KPUCTAUIMYECKUX  PEIIETOK
BEIIECTB; KIACCU(PUIIMPOBATH XUMUYECKHUE PEAKLIUY;

- chopmupoBaTh TPEIACTABICHUSA: O XUMHUYCCKOW COCTABIISIOIICH

€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIM XUMHUU B MO3HAHUM SIBIICHUUN
Opupoasl, B (OPMHPOBAHWUU MBIIIICHUS W KYJIbTYPbl JMYHOCTH, €€
(YHKIIMOHATBHOW ~ TPAaMOTHOCTH,  HEOOXOIUMOM Ui pelleHus
MPaKTUYECKUX 3a7ad M HKOJIOIMYECKH OOOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 37J0POBBIO U IIPUPOIHOM CPELE;

- YMETh MPOBOJIUTH PACUETHI IO XUMUUECKUM (POpMYyJIaM U ypaBHEHUSIM
XMUMHUYECKHUX PEaKIUil ¢ UCTIOIb30BaHNEM (PU3NYECKUX BEJTUYMH,
XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaCCHI,
o0beMa (HOpMallbHbIE YCIIOBHS) ra30B, KOJIMYECTBA BEILIECTBA,
HCIIOJIB30BAaTh CUCTEMHBIE XMMUYECKNE 3HAHMS IS IPUHATUS PELICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHUEM

- YMETb COOJII0IaTh MPaBUIIa SKOJIOTUYECKHU 11eJ1eCO00pa3HOr0 OBEICHHS
B OBITY U TPYZOBOH JEATEILHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbs
U OKPY’KAIOILEH PUPOJHOMN CPENbl; YUUTHIBATH ONIACHOCTH BO3AECHCTBHUS
Ha YKUBBIE OPraHU3MBbI ONPEICTICHHBIX BEIECTB, TOHUMAasl CMBICII
IIOKa3aTels MPeIeIbHOM T0IyCTUMON KOHIICHTPALUH;

- YMeTh IUJAHUPOBaTh M BBINOJHATh XUMHUYECKHH OSKCIEPUMEHT
(mpeBpalleHus OpPraHMYeCKHUX BEIIECTB MPH HarpeBaHUM, MOJyYCHHE
STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU HA aJIbJCTH/IbI,
KpaxMall, YKCYCHYIO KHCJOTY; JA€HaTypauus OeJKOB NpU HarpeBaHHH,
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MIPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIC UJEH, NIPEAIAraTh OPUTHHAIBHbBIE
MOJXO/Ibl U PELICHUS;

- C1IOCOOHOCTh MX MCII0JIb30BaHMS B [I03HABATEIBHOM
U COLIMAJIBHOM ITPaKTHKE.

B 00J1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUSA:

- c(hopMHPOBAHHOCTH HKOJIOTHYECKON KYJIBTYPHI,
NOHMMAHHUE BJIUSHUSA  COLUAIBHO-DKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOJAHON U COUMAIBHOU
cpedbl,  OCO3HaHME  IJIOOAJBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOIeM;

- IUIAHUPOBAaHWE U OCYIIECTBIEHUE JACUCTBUM B
OKPYKaloIlleW Cpele Ha OCHOBE 3HaHWA Leleu
YCTOHYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTMBHOE HENPUIATHE ACUCTBUHM, NPHHOCAIINX BpEX
OKpYXKarollen cpene;

- YMEHHME IPOrHO3HPOBATH
DKOJIOTMUECKUE  ITOCIIEACTBUS
JIEHCTBHM, IPEAOTBPAILATh UX;
- pacIIMpEeHHE ONBITAa AESITEIBHOCTH JKOJIOTMYECKON
HaIpPaBJIEHHOCTH;

- OBJIQJICHUE HAaBBIKAMH Y4e€OHO-HCCIe10BaTEIbCKOMH,
MPOEKTHOW U COLIMATIBHOM AEATEIbHOCTH;

HeOJIaronpusITHbIE
MPEeIIPUHIMAEMBIX

[BETHBIE pPEAKIUU OCJIKOB; MPOBOAUTH pEAKIHMH HOHHOTO OOMeHa,
ONpeeNsATh Cpely BOJHBIX pPAcTBOPOB, KaueCTBEHHBIE peEakUWHd Ha
cynbdar-, kKapOOHAT- U XJOPHUI-AaHUOHBI, HA KaTHOH aMMOHHS; pEIIaTh
JKCTIEpUMEHTANIbHBIC 3amaun 1o Temam "Mertamisl" u "Hemeramisl") B
COOTBETCTBUHM C MpPAaBUJIAMU TEXHUKH O€30MaCHOCTH MpH OOpalIeHUU C
BeUIECTBAMH M JIa0OpaTOPHBIM  OOOpYyIOBaHUEM;  IPEICTABISATH
pe3yabTaThl XUMHYECKOTO S3KCIEpHUMEHTa B (opMe 3alHcH ypaBHEHHMA
COOTBETCTBYIOIIUX PeaKuil U (OpMyIHpPOBaTH BBHIBOJBI HA OCHOBE 3THUX
pe3yJIbTaToB;

- YMETh aHaJU3UPOBATh XUMHUYECKYI0 HH(MOpMAaIlMIO, MOIy4yaeMyl U3
pa3HBIX UCTOYHHUKOB (CPEACTB MaccoBOi mH(popMamuu, cetb MHTEpHET U
ApyrHe);

- BJIAZIETh OCHOBHBIMU METOJAMH Hay4YHOT'O [IO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUM (HaOII0IeHEe, U3MEPEHHUE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- chopmupoBaTh NPEACTABICHUSA: O XHUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYyYHOW KapTHHBI MUPA, POJU XUMHUH B IO3HAHUU SBJICHUI
OpUpOJbl, B (OPMUPOBAHUHU MBIIIJIEHUS U KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATBPHOW  TI'PaMOTHOCTH,  HEOOXOIUMOM  Juis  pelleHus
MPAKTUYECKUX 3aJad M HKOJOIMYECKM OOOCHOBAaHHOTO OTHOILEHHS K
CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpelie;

- YMETb COOJII0IaTh MPaBUIIa SKOJIOTHYECKHU 11e/1ecO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOH JEATEILHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbsI
U OKPY>KAOILEH IPUPOIHOM CPEMbI; YUUTHIBATh OMACHOCTH BO3/IENUCTBUS
Ha >KMBBIE OPTAHU3MbI ONIPEICIEHHBIX BEIIECTB, TOHUMAs CMBICI
IIOKa3aTes NPeAeIbHON JOIMYCTUMON KOHIIEHTPaluu

I1K 4.5.
OO0ecmeunBaTh
npoUIAKTUKY
1 0€30MacHOCTh
YCIIOBHH Tpyaa
Ha y4acTKe
CBapOYHBIX

OBJaanenue YHHUBEPCAJIbHbIMU Y4eOHbIMU
MO3HABATEJIbHBIMH JIeHCTBUSIMM:

a) 0a3oBble JJOrMYecKUe AeCTBUS !

- CaMOCTOATEJILHO (dhopMynupoBath u
aKTyaJu3upoBaTh MPOOJIeMy, paccMaTpuUBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CYHICCTBGHHBIﬁ IIpU3HAK WA

- YMCTb BBIABJIATH XapPaKTCPHBIC IPU3HAKU U B3aUMOCBA3b N3YUCHHBIX
MOHATUHI, TPUMEHSTh COOTBETCTBYIOIIUE ITOHATHUS IIPU ONTUCAHUU
CTPOCHUA U CBOMWCTB HEOPraHN4YCCKUX U OPTaHUYCCKUX BCIICCTB U UX
MPEBPAILLECHUI; BBISIBIATH B3AMMOCBA3b XUMUYECKUX 3HAHUN C IIOHATUAMHA
" NpCACTaBJICHUAMU APYTUX €CTCCTBECHHOHAYYHBIX HpC}IMeTOB;

-  YMEThb HCHOJIb30BAaTh HAMMEHOBAHUS XUMHUYECKUX COCIUHEHUH
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM M MPUKIAJHOM XUMHH U
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pabor.

OCHOBaHUS s Kinaccupukauun U
0000111eHM;

- OmpenensiTh  1EeNH  JACSTEIbHOCTH,
rapaMeTpbl U KPUTEPUU UX JOCTUKEHUS;
- BBUIBIIAT 3aKOHOMEPHOCTH U TIPOTHUBOPEYMS B
paccMaTpUBaEMbIX SBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B JIE€ATEIbHOCTb, OIICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LICJISIM, OLICHUBATh PUCKU
IMOCJICICTBUI IEATCILHOCTH;

- pa3BUBATh KPEATHUBHOE MBIIUICHUE TMPU PEIICHUU
YKU3HEHHBIX TTPOOJIEM

0) 0a30BbIe HCCIeI0BaTEIbCKHE TeHCTBUS:

- BJIaJIETh HABBIKAMH YYEOHO-HCCIIEAOBATEIIbCKON H
MPOEKTHOM JAESATETbHOCTH, HaBBIKAMHU pa3pelieHus
npo0Jem;

- BBIABJIATH IPUUYUMHHO-CJICACTBEHHBIE CBSI3M U
aKTyaJIM3upoOBaTh 3a7ady, BBIJBUTaTh THUIOTE3y €€
pElIeHMs, HAXOAUTh apTyMEHTHI AJisl JI0Ka3aTeIbCTBA
CBOMX YTBEPXKJICHMH, 3a/laBaTh TMapamMeTpbl H
KPUTEPUU PEILICHHUS;

- AHAJIU3UPOBATh TIOJYYCHHBIE B XOJE PEIICHUS
3a/1aud  pe3yJbTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- YMETh TNEPEHOCUTHh 3HAHMS B TO3HABATEIBHYIO H
MPAKTUYECKYIO 00JaCTH KUZHEICATEIbHOCTH;
- yMETh HWHTETPUPOBATH 3HAHHUS U3
MPEeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIHHBIC
MOAXO/AbI U PEIICHHUS;

- CIOCOOHOCTh WX MCIOJIb30BAHUS B TIO3HABATEIILHOMN
U COLIMAJIbHOW MPAKTHUKE.

B 001acTH 3K0J10r14€CKOr0 BOCIIMTAHUA:

- c(hOpPMHUPOBAHHOCTh IKOJOTHUYECKON KYJIbTYPHI,

CpaBHEHMUS,

3aaaBaTb

pa3HbIX

TPUBUAJBHBIE Ha3BaHMsS BAXKHEHIIMX BEIIECTB (ITHICH, aleTUJICH,
TIIMLEpHUH, GeHom, GopManbaeri, YKCycHas KUCIOTa, IIMIMH, YrapHbINA
ra3, yrjeKuclbli ra3, aMMHaK, TalleHas W3BECTh, HEraiieHas H3BECTb,
MUThEBass COJa U JIPYTHX), COCTaBIATH (OPMYJbl HEOPraHUYECKUX H
OpPraHUYECKUX BEIIECTB, YPABHCHUS XMMHUCCKUX PEAKIUH, OOBICHSATh MX
CMBICJ; TMOATBEPXKAATh XapaKTepHble XHMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMHM  JKCIIEPUMEHTAMH W 3alUCsMU  ypaBHEHUU
XUMHYECKHUX PEaKIIHii;

- YMETh yCTaHaBJIUBATh MPUHAIICKHOCTh U3YYCHHBIX HEOPTraHUUYECKHUX U

OPraHMYECKHX BEUIECTB K ONPEICIIEHHBIM KjlaccaM M IpyIIaMm
COCIMHEHMM, XapaKTepU30BaTb HX COCTaB M BaKHEHIIWE CBOMCTBA;
ONpeNeNiATh  BHJbBl XHMHYECKHUX CBs3ed (KOB&JIEGHTHAs, MOHHAs,
METaJJINYECKasi, BOJOPOJHAs), THUIIBI KPUCTAUIMYECKUX  PEIIETOK
BEIIECTB; KIACCU(PUIIMPOBATH XUMUYECKUE PEaKIUy;

- chopmupoBaTh TPEIACTABICHUSA: O XUMHUYCCKOW COCTABIISIOIICH

€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJU XUMHUH B IIO3HAHUU SBJICHUI
Opupoasl, B (OPMHPOBAHWUU MBIIIICHUS W KYJIbTYPbl JMYHOCTH, €€
(YHKIMOHATBHOM  I'PaMOTHOCTH,  HEOOXOIMMOW  JUIsl  peLIeHus
MPaKTUYECKUX 3a7ad M HKOJOTMUYECKd OOOCHOBAHHOIO OTHOUIEHHS K
CBOEMY 370POBBIO U IIPUPOIHOM CPELE;

- YMETh MPOBOJIUTH PACUETHI IO XUMHUUECKUM (POpMYyJIaM U ypaBHEHUSIM
XUMHUYECKHUX PEaKIUil ¢ UCTIOIb30BaHUEM (PU3NYECKUX BEJTUYHMH,
XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacCChl,
o0beMa (HOpMallbHbIE YCIIOBHSA) ra30B, KOJIMYECTBA BEIIECTBA,;
HCIIOJIB30BaTh CUCTEMHBIE XMMUYECKNE 3HAHMS IS IPUHATUS PELICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHNUEM

- YMETb COOJII0IaTh MPaBUIa SIKOJIOTUYECKHU 11e51ecO00pa3HOro MOBEACHUS
B OBITY U TPYJOBOH JEATEILHOCTH B LEJSIX COXPAHEHUS CBOETO 370POBbs
U OKPY’KAIOILEH PUPOJHOMN CPENbl; YUUTHIBATH ONIACHOCTH BO3AECHCTBHUS
Ha YKUBBIE OPraHU3MBbI ONPEICTICHHBIX BEIECTB, TIOHUMAasl CMBICII
IIOKa3aTels MPeIeIbHOM T0IyCTUMON KOHIICHTPALUH;

- yYMeTh IUJAHUPOBaTh M BBINOJHATE XUMHUYECKHM OSKCIEPUMEHT
(mpeBpalleHus OpPraHMYEeCKHUX BEIIECTB IPH HArpeBaHUM, MOJyYEHHE
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IIOHUMAHUE BIMAHUS  COLHUAIBHO-DKOHOMHYECKUX
IIPOLIECCOB HAa COCTOSHUE NPUPOIAHON M COLUAIBbHOU
Cpedpl,  OCO3HaHWE  IJI00AJBHOTO  XapakTepa
9KOJIOTUYECKUX MPOodIIeM;

- IUIAHMPOBAHME U OCYILIECTBICHUE JECUCTBUN B
OKpYXalolllel CpeAe Ha OCHOBE 3HAHMA IeJed
YCTOMUYMBOIO pa3BUTHUS YEIIOBEYECTBA;

AKTUBHOE HENPUATUE NCUCTBUMN, IMPUHOCSILIUX BpPE
OKpYKaroIlleH cpese;

- YMEHHME IPOrHO3HpOBATH
DKOJIOTUYECKHE  IOCIEIACTBUSA
JENCTBUH, IPENOTBPALLATD UX;
- paclIMpEeHHUE OMbITa ACATEIBHOCTH 3KOJIOIMYECKOU
HaIPaBJICHHOCTH;

HeOJ1aronpusTHoIE
pEAIPUHUMAEMBIX

STWIEHA U U3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHbIE PEAKLIUN HA allbJETU/IBI,
Kpaxmall, YKCYCHYIO KHCJIOTy; JeHaTypainusi OeJIKOB IMpU HarpeBaHUH,
[BETHBIE pPEAKUUU OCJIKOB; MPOBOAUTH pPEAKIMHW HMOHHOTO OOMeHa,
ONpeeNsATh Cpely BOJHBIX pPAcTBOPOB, KaueCTBEHHBIE peEakUWHd Ha
cynbdar-, kKapOOHAT- U XJOPHUI-AaHUOHBI, HA KaTHOH aMMOHHS; pEIIaTh
AKCIICpUMEHTANIbHBIC 3amaun 1o Temam "Mertamisl" u "Hemeramisl") B
COOTBETCTBUHM C MpPaBUJIAMU TEXHHUKH O€30MaCHOCTU IMPH OOpAIICHUH C
BelIECTBAMH M JIa0OpaTOPHBIM  OOOpYyIOBaHUEM;  IPEICTABIISTH
pe3yabTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opMe 3alucCH ypaBHEHHIA
COOTBETCTBYIOIIUX PeaKIuil U (OpMYIHPOBATH BBHIBOJABI HA OCHOBE ITHX
pe3yJIbTaToB;

- YMETh aHaTU3UPOBATh XUMHYECKYI0 HH(MOPMALMIO, MOJIy4aeMylo H3
pa3HbIX HCTOYHUKOB (CPEICTB MaccoBOM MH(popMaluu, ceTb VIHTepHET U
Jpyrue);

- BJIAZIETh OCHOBHBIMU METOJaMH Hay4YHOT'O MIO3HAHUS BELECTB U
XUMHYECKUX SIBJICHUM (HaOII0IeHe, N3MEpPEHHUE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- chopMUpOBaTh MNPEJCTABICHHUA: O XHMHUYECKOM COCTaBISIOIIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MUDPA, POJIM XUMHUHU B MO3HAHUU SBIICHUHN
IpUpOAbl, B (OPMUPOBAHUU MBIIIJIEHUS M KYyJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBHOW  TIPaMOTHOCTH,  HEOOXOIUMOM  Juis  pelleHus
MPAKTUYECKUX 3aad M HKOJOTMYECKM OOOCHOBAaHHOTO OTHOILEHHS K
CBOEMY 3/I0POBBIO U IPUPOTHON Cpee;

- YMETb COOJII0IaTh MPaBUiIa SKOJIOTHYECKHU 11e1ecO00pa3HOro MOBEACHUS
B OBITY U TPYZOBOH JEATEILHOCTH B LEJISIX COXPAHEHHUS CBOETO 370POBbs
U OKPY>KAOILEH IPUPOIHOM CPEMbI; YUUTHIBATh OIMIACHOCTH BO3/IENUCTBUS
Ha >)KMBBIE OPTaHU3MBbI ONPEIEIECHHBIX BEIIECTB, TOHUMAasl CMBICT
MIOKa3aTes NPeAeIbHON JOMYCTUMON KOHIIEHTPALUH.
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Pabouast mporpaMma NUCIMIUIMHEI PEU3yeTCS B €IUHCTBE C BOCTIMTATEIILHON
JEATENbHOCTBIO, C YUETOM HAMNPABIEHUS BOCIIUTAHUA:

—  3JK0JIOTHYeCKOe  BOocnuTaHue —  (GOpMHUpPOBAHHME  MOTPEOHOCTU
HKOJIOTUYECKH LEJIECOO0Pa3HOro MOBEACHUS B NIPHUPOAE, IMOHWMAHHS BIHMSHUS
COLIMAJIbHO-D)KOHOMUYECKUX TMPOLECCOB HAa COCTOSHHME OKPYXAIOIIEH Cpensbl,
BaKHOCTH PALMOHAJIBHOTO MPUPOIONOJIB30BaHUS; MPUOOPETEHNE ONBITA 3KOJIOTO-
HaIlpaBJICHHOW JIE€ATEIbHOCTH;

—  LEHHOCTH HAYYHOIr0 MO3HAHUSI — BOCHUTAHUE CTPEMJICHHS K MO3HAHUIO
ce0st U APYTUXJIIOAeH, TPUPOABI U O0IIECTBa, K MOJTYYEHUIO 3HAHUH, KAYeCTBEHHOTO
o0pa3oBaHus ¢ Y4ETOMJIMYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

Peanuszanust BOCIUTATEIBHOTO MOTEHIIAAJIA ayIUTOPHBIX 3aHATUN
MPEAYyCMaTPUBAET BKJIKOYEHUE LIEJNEBbIX OpPHEHTUPOB BOCHUTAHUS B KAadyeCTBE
BOCITUTATEIBHBIX 11€JIEH OCBOCHHS YUYECOHBIX TEM, COJECPKaHUS YPOKOB, 3aHSATUH.

LlesieBble OpPUEHTUPHI BOCITUTAHNUS BHIIIYCKHUKOB.

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

Bripaxaromuili neaTenbHOe HENPUSATHE ACHCTBUN, MPUHOCAIINX BPEZ MPUPOJE,
COACHCTBUE COXPAHCHUIO U 3AIUTE OKPYKAIOIIEH CPEIbI.

[IpumensitomMii  3HaHUSA ~ OO0IIEOOpPA30BATENBbHBIX W MPOQPECCHOHATBHBIX
JUCHUIUIMH JUI Pa3yMHOT0, OEpeXIIMBOrO IMPOU3BOJICTBA W IMPHUPOJONOIH30BAHMUS,
pecypcocOepexkeHuss B ObITy, B MNpodecCHOHAIbHOW cpene, OOIIEeCTBEHHOM
IIPOCTPAHCTBE.

Nmerommit ¥ pa3BUBAKOIIMK  ONBIT  JKOJOTMYECKH  HANpPaBIICHHOM,
IPUPOJIOOXPAHHOM, pecypcocOeperaromeld AesITeNbHOCTH, B TOM YHCJIE B paMKax
BBHIOPAHHOW  CHEIHAIBHOCTH, CIIOCOOCTBYIOIIMM €ro MNPHOOPETEHHIO JIPYyTUMU
JIOIBMU.

JledaTenbHO BBIpAXKAIOIIMK MO3HABATEIbHBIE MHTEPECHl B Pa3HBIX MPEIMETHBIX
00J1acTIX Cy4E€TOM CBOMX WHTEPECOB, CIIOCOOHOCTEH,
JIOCTUKEHUM,  BBIOPAHHOTO HaIlpaBJICHUS npo(eccCuOHaNBbHOTO
00pa3oBaHus U MOJTOTOBKHU.

OOnajaromuii  NpeCTaBIEHUEM O COBPEMEHHOW HAayyHOW KapTUHE MUpa,
JIOCTUKEHUSIX HAYKH W TEXHUKH, apryMEHTHPOBAHHO BBIPAKAIOUIMNA TMOHUMaHUE
3HAYCHUS HAYKU U TEXHOJOTHUH NIl pa3BUTHS POCCUKUCKOTO OOIIECTBA U 0OECTICUCHUS
ero 0e30MacHOCTH. JIEeMOHCTPUPYIOIINI HABBIKM KPUTHUYECKOTO MBILUIEHUS,
OTIpEJICICHHs] JIOCTOBEPHOW HaydyHOW wWHpOpMaluu, B TOM 4YucCIe B cdepe
poeCCHOHANTEHOMN MESITEIBHOCTH. YMEIOIIMM BRIOMPATh CIOCOOBI pPEIICHHs 3a7ad
poecCHOHANTEHOM S TEIPHOCTUTIPUMEHUTEIIBHO K Pa3TUYHBIM KOHTEKCTaM.

Hcnonb3yronuii COBpEMEHHBIE CPEACTBA IMOWCKA, aHAIW3a W HHTEPIPETalUU
uHpopmanuu,  WHQOPMAIIMOHHBIE  TEXHOJOTMM  JUIsl  BBIMIOJHEHUS  3a1a4
npoeCCUOHATIBHON  JIEATEIIbHOCTH. PazBuBarommii W TPUMEHSIONIMNA HABBIKU
HAOJIOICHUS, HAKOIUIEHUS W CHUCTeMaTu3aluu (PaKkToB, OCMBICIEHHS OIbITa B
€CTECTBEHHOHAYYHON M T'yMaHUTapHOW 00JIaCTSIX MO3HAHUSA, WCCIEAOBATEbCKOU WU
npodecCUOHaNbHOM ESITEIbHOCTH.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

AU CHUTIJIMHBI «XUMMUSA»

2.1. O0bemM TUCUMILIMHBI U BUAbI Y4e0HOI pa0doThI

Bun yueOHoi1 padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbl AMCHHUILIMHBI 72
B T.Y.

OcHoBHoOE coaep:xaHue 65
BT. U..

TEOPETUUCCKOE 00yUCHHE 24
MPaKTUYECKUE 3aHATHUS 31
71a00paTOpPHBIC 3aHITHS 10
IIpodeccuoHaATBHO-OPUEHTHPOBAHHOE COACPIKAHUE 5
(conep:kaHue MPUKIATHOTO MOTYJIs1)

BT. 4..

TEOPETUYECKOE 00yUCHHE 1
MIPAKTUYECKUE 3aHATHUS 4
Ipomexyrounas arrectanus (AnddepeHunpoBanHblii 3a4er) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCIUILINHBI

Ilpumeuanue
HanmenoBanmne | Coaep:xaHue yueOHOro Marepuasa (OCHOBHOE U IPO(deccHoHATBLHO-OPHEeHTHPOBaHHOE), | O0bem | @opmupyemble (no1s1 JIan
pa3iesioB U TeM JIabopaToOpHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MO1YJIb 4acoB KOMIeTEeHIIHH cOB3 n
HHBAJIHI0B)
1 2 3 4
OcHoBHoOe cogepkaHue 65
Pa3nes 1. OcHOBBI CTPOEHUS BellecTBa 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
CrpoeHue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 2
3JIEMEHTOB U . .
CoBpeMeHHast Mojenb cTpoeHus: aTtoma. CHUMBOJIMYECKUN SA3BIK XUMHUU. XHUMHYECKHUI C snemMeHTaMu
npupoaa
HMIIECKOi AJIEMEHT. DJIeKTpoHHasi KoHpurypauus aroma. Kimaccudukamnuss XuMU4ecKuxX 3J€MEHTOB (s-, JHUCTaHIIMOHHO
CBSI3I p-, d-aemenThI). BasieHTHBIC JIEKTPOHBI. BaleHTHOCTh. DIEKTPOHHAS IPUPOAA XUMUYECKOM 2 ro 00yueHus
CBSI3H. OJEKTPOOTPHUIATETbHOCTh. Buabl XumMH4eckod cBsi3u (KOBaJeHTHAs, HOHHA,
MeTaJuThdecKasi, BOJOPO/IHAS) U CITIOCOOBI €€ 00pa30BaHuUs
I[IpakTUyeckne 3aHATHA 2
[Ipaktnueckoe 3anstue Ne 1. Pemienue 3agaHuili mo TeMe Ha HCIOIb30BAHUE XUMHUYECKOMN
CMMBOJIMKM W HAa3BaHUM COEAWHEHHMI 1O HOMEHKJIAType MEXIyHApOJHOIO COro3a
TEOPETHYECKOM W TPUKIAJHOW XHMHH W TPUBHAIBHBIX Ha3BAaHUW JUJII COCTABJICHUS
XUMHUYECKHUX (OPMYI JBYXaTOMHBIX COEIUHEHUN (OKCHIIOB, CYIb(UAOB, THAPUAOB U T.I.) U 5
JIPYTUX HEOPTAHMYECKUX COEAMHEHUMN OT/IETBHBIX KJIACCOB.
VYcraHoBieHUE CBA3M MEXAY CTPOCHHEM aTOMOB XMMHMUYECKHX 3JIEMEHTOB U MEPUOAUYECKUM
W3MEHEHUEM CBONCTB XHMHYECKHX DOJEMEHTOB M WX COCIWHEHUH B COOTBETCTBHH C
nonoxeHnueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcCHOBHOE cojIepKaHue 2 OK 01 C nreMeHTaMu
[Tepuoanueckuit OK 02 AMCTaHIMOHHO

ro o0yueHus
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3aKOH U Ta0JmMIa
.. MengeneeBa

IIpakTHyeckue 3aHATHA

[IpakTuueckoe 3anstue Ne 2. [leppoandeckuii 3aK0OH U IEPUOANYECKASI CUCTEMA XMMUYECKUX
anemenToB /.M. Menjeneena.

[Tepuonnueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
Ilepuoauueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C
MOJI0KEHUEM XUMHUYECKOro 3jieMeHTa B [leproanueckoit cucreme. MupoBO33peHUECKOE U
HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menaeneesa. [Iporno3sr I.1. Menneneena.
OTKpBITHE HOBBIX XUMHUYECKUX DJIEMEHTOB.

[Ipaktuueckoe 3anstue Ne 3. XapakTepucTuKa XUMUUECKHUX JIEMEHTOB TI0 UX TOJIOKEHHIO B
Ilepuonuueckoi cucreme.

Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTEPUCTUKY
XUMHUYECKHX 3JIEMEHTOB «MeTtayuinueckue / HeMeTaJuInuecKrue CBOMCTBa,
3JIEKTPOOTPULATEIBHOCTh XHMUYECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM
CTPOEHUEM U IOJOKEHUEM B IIEPUOANUECKON CUCTEME XUMHUUYECKUX 3iemMeHToB J[. 1.
MenneneeBa»

Paznen 2. Xumnueckue peaknuu

11

Tema 2.1. Tunsl
XUMHUYCCKUX
peakuu

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

Knaccudukanus u THIIBI XUMAYECKUX PEAKIUi C yuacTHEM HEOPTaHUYECKUX BEIECTB.
CocraBneHre ypaBHEHUHN PEeaKIIUi COSTMHEHUS, PA3JIOKEHHUS, 3aMEIIIeHHs], 0OMEHa, B T.4.
peakiuii TOpeHHsi, OKUCICHHUSI-BOCCTAHOBIICHHUSI.

VYpaBHEeHUs OKUCIEHUSI-BOCCTAHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BoccTaHOBUTENh. COCTaBIEHUE U YPABHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIINI
METOJO0M 3JIEKTPOHHOTO OanmaHca. OKUCIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEAESITEIIbHOCTH OPTraHU3MOB

IIpakTH4eckne 3aHATHA

OK 01

C snemenTamu
JMCTaHIOHHO
ro oOydeHus
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[Ipaktuueckoe 3anstue Ne 4. Pemenue 3aganuii mo teme Ha KoauuecTBEHHbIE OTHOIICHUS B

xumud;  OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XHMHUHU M pacyeTbl IO YpPaBHEHUSIM

XUMHUYECKUX peakinii; Mosb Kak eMHUIAa KOJIMYECTBa BelliecTBa; MolsipHas macca, 3aKoHbI 5

COXpaHEHHUs MacChl U dHEPruH; 3akoH ABoraapo; MoJspHblii 00beM razoB; OTHOCUTEIbHAS

IJIOTHOCTh T'a30B; PacdeTsl Mo ypaBHEHUSAM XMMUYECKUX PEAKIHI C UCTIOJIb30BAHUEM MAaCCHI,

o0BbemMa (HopMasbHbIE YCIOBHS) Fa30B, KOJMYECTBA BELIECTBA.
Tema 2.2. OcHOBHOe coiep:KaHue OK 01 C sneMmenTaMu
DJIEKTPOIUTHYECKA 6 OK 04 JMCTAHIMOHHO
s IMCCOLMaIUS U ro o0y4eHus
HMOHHBI 0OMEH

Teopernueckoe o0yueHue 2

Teopust 3MEeKTPOTUTHYECKON Aucconuanui. MoHbl. DIeKTPOIUTHI, HEANEKTPOIUTHL. Peakuuu

noHHoro oomena. CocraBiieHUEe peakluii HOHHOTO 0OMEeHa IyTeM COCTaBJIEHUS MX IOJHbBIX U 2

COKpAIIeHHBIX HOHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE PEaKIUu.

IIpakTHyeckne 3aHATHA 2

[TpakTrueckoe 3anstue Ne 5. Pemienue 3a1anuii Ha COCTaBICHUE peaKMii HOHHOTO OOMEeHa. 2

JlabopaTopHble 3aHATHSA 2

JlabopaTtopHas pa6ota Ne 1. TUIIBI XUMHYECKUX PEAKIIHIA.

HccnenoBanue TUIIOB (TI0 COCTaBY U KOJIHMYECTBY UCXOIHBIX M 00Pa3yIOIIUXCSI BEIIECTB) U 2

MPU3HAKOB XUMHUYECKUX peakiuii. [[poBenenne peakiinii HOHHOTO 0OMEHa, OTpeieTICHUE

Cpelbl BOAHBIX PACTBOPOB. 3a/1aHUS HA COCTaBJICHHE HOHHBIX peaKlnui
Kontpoabnasn

CrpoeHue BeniecTBa U XMMHUYECKUE PEaKIIUU 1
padora 1
Paszpgea 3. CTpoeHue U CBOICTBA HEOPraHUYECKUX BelleCTB 17
Tema 3.1. OcHoBHOE coaepKaHue OK 01 C anemeHTaMu
Knaccuuxanms, 4 OK 02 JMCTAHIIMOHHO

ro oOydeHus
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HOMEHKJIaTypa U
CTPOCHHUE
HEOPraHUYECKUX
BEILECTB

IIpakTHYeckue 3aHATHA

IIpakTryeckoe 3ansatue Ne 6. Kinaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEILECTB.
[Ipenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHnueckux BemecTs. [IpocTsie u
CJI0’)KHBIE BelecTBa. OCHOBHBIE KJIACChl CII0KHBIX BEILECTB (OKCHIbl, THIPOKCHU/IbI, KUCIIOTHI,
conu). Bzaumocssi3p Heoprannueckux BemecTs. HoMeHkiaTypa HEOpraHM4eCKUX BELIECTB!
Ha3BaHUE BELIECTBA UCXO/ U3 UX XUMUUECKOH (POPMYJIbl WIIM COCTABIEHUE XUMUUYECKON
(bopMyIBI HCX0/s U3 Ha3BaHUs BemecTsa 1o MexayHapoauoi (MIOITAK) unu TpuBuansHON
HOMEHKJIATYpE.

Pemenne 3amanmii mo kiaccuuKanuMy, HOMEHKIATYpe W XHMHYECKUM  (PopMyiam
HEOPraHMYECKUX BEIECTB PAa3JIUYHBIX KJIACCOB: Ha3blBaTb M COCTAaBJIATH (HOPMYJIBI
XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAUIEKHOCTh K KJIACCy.

[Ipaktrueckoe 3ansitue Ne 7. 3aBUCMMOCTh CBOMCTB HEOPTaHMUYECKHX BEIIECTB OT BUJA
XMMHMYECKOH CBSI3H U TUIIA KPUCTAIIINYECKON PEILETKH.

ArperatHble cocTosiHMsSL BemlecTBa. Kpucramnueckue u amopgduble BemectBa. Tumsl
KPUCTANIMYECKUX  PELIeTOK  (aToOMHas, MOJIEKYJIsApHas, HWOHHAs, MeTaulnyeckKas).
3aBHUCUMOCTh (PU3UYECKUX CBOICTB BEIIECTBA OT THIA KPUCTAIUIMYECKOW PEHICTKH.
3aBUCUMOCTb XMMMUYECKOM AaKTUBHOCTH BEUIECTB OT BUAA XUMHUYECKOW CBA3M M TUIA

KpUCTAIIINYECKON pereTKu. [IpruunHsl MHOT00Opasust BElecTB

[1K1.1, 1.3, 1.4,
3.1,3.2,43,45.

Tema 3.2. usuko-
XUMHUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIICCTB

OcHoBHOE CoaEpKaHue

10

TeopeTuquKoe oﬁyqelme

DU3UKO-XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BelecTB. Metauibl. Koppo3ust meTamios:
BUJIbI KOPPO3UH, CIIOCOOBI 3aIIMTHI METAILIOB OT Koppo3un. Hemeramnsl. Knaccudukanus u
HOMEHKJIaTypa COEANHEHUN HEMETAUIOB. 3HAYEHHE METAJUIOB M HEMETAJIJIOB B IPUPOJE U
YKU3ZHEJEATEIILHOCTH YeJIOBEKa U OpraHu3MoB. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B
npupoje. Kinaccel HeOpraHnuecKux BemecTB (OKCUIBI, TUIPOKCUIBI, KUCIOTHI, COJIA U JP.).

IIpakTHyeckue 3aHATHA

OK 01

OK 02
I1K1.1,1.3, 1.4,
3.1,3.2,43,45.

C niieMeHTaMH
JIMCTAHIIHOHHO
ro o0yueHus
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IIpakTnueckoe 3anarue Ne 8. Meramsl.
Mertamibl. O0uye puznyeckre 1 XuMHUIecKkue cBoiicTsa MeTauioB. CriocoObl MOTy4EHUs.

[IpakTuueckoe 3anstue Ne 9. Hemerasnsl.
Hemeramnel. O0mue pu3nyecKkue U XUMUYECKIE CBOMCTBA HEMETAIOB. TUITMYHBIE CBOMCTBA
HemetauioB [V— VII rpyn.

[IpakTuueckoe 3anstue Ne 10. OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCIUHEHUIM.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIECTB (OKCUIOB,
THAPOKCHJIOB, KHCIIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOIHBIX COCTUHEHHM, BBICITUX OKCUIOB U TUIPOKCUIOB

[Ipaktuueckoe 3ansatue Ne 11. I'eHeTmueckas CBSI3b MEXIy KJIacCaMU HEOPraHMYECKHUX
COCTUHEHUH.

CocraBiieHHe ypaBHEHUM XHMHUYECKUX pEaKUUH C Y4aCTHMEM IMPOCThIX U  CIOXKHBIX
HEOPraHWYECKHUX BEILECTB: METAUIOB M HEMETAJIOB; OKCHJOB METaJIOB, HEMETAJJIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPTAaHMYECKUX KUCIOT, OCHOBAHUN U aM(pOTEPHBIX THIPOKCHIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.

[IpakTnueckoe 3ansatue Ne 12. PemieHue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX
3aJJaHMi 10 TeMe Ha CBOMCTBa, COCTaB, IMOJy4yeHHE M O€30MacHOE HCIOJIb30BaHHE
BAKHEHININX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YEIIOBEKA.

Tema 3.3. OcHoBHoOe coJepkaHue

WUnentuduxanms

HEOPraHMYEeCKNX JlabopaTopHble 3aHATHS

BEMECTD JlabopaTtopHas padota Ne 2. UnenTudukaiius HeOpraHnueCKux BeIIeCTB.
Perienue sKkcriepuMEHTANbHBIX 3a/1a4 10 XMMUYECKHM CBOMCTBaM METAJJIOB M HEMETAIJIOB,
10 PACIIO3HABAHMIO U TIOYYECHUIO COSTMHEHNH METAJUIOB H HEMETAJIIIOB.
WnenTudukanyss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (U3UKO-XUMHUECKUX
CBOWCTB, XapaKTEpHBIX KAa4eCTBEHHBIX peakmuid. KadecTBeHHBIE peakIuu Ha Cyabdar-,
KapOOHAT- U XJIOPU/I-aHHOHBI, HA KATHOH aMMOHHUS

Kontpoabnasn .
CBoiicTBa HEOpPraHMUYECKUX BEIIECTB

padora 2

OK 01

OK 02

OK 04
[1K1.1, 1.3, 1.4,
3.1,3.2,43,45.
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Pazpen 4.

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelleCTB

19

Tema 4.1.
Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCcKUX
BEIIIECTB

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me

[losiBneHne n pa3BUTHE OPTraHUYECKOW XUMUHU KaK Hayku. [Ipenmer oprannueckor XuMuu.
MecTo 1 3HaYeHUE OPraHU4eCKOM XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHUE KAK MOPSAJOK COEJUHEHHsS aTOMOB B MOJIEKYJIE COTJIaCHO UX
BaJIEHTHOCTU. (OCHOBHBIE IIOJIO)KEHUSI TEOPUM XUMHUYECKOTO CTPOEHHUS OpPraHUYECKUX
coenuHennit A.M. BytnepoBa. YriaepoaHblil CKeJIeT OpraHu4ecKoil MOJIEKYJbl. 3aBUCUMOCTb
CBOMCTB BEILIECTB OT XMMHYECKOT0 CTPOEHUs MOJIeKy. M3omepust 1 u30Mepsbl.

[Tonarue o ¢pynkumonanpHOU rpymnme. Panukan. [IpuHIMIEI KTacCUpUKAIMA OPraHHYECKUX
coelMHeHU. MexayHapo/iHas HOMEHKJIaTypa M MPUHLHUIIBI HOMEHKJIATypbl OPTaHMYECKUX
coenunenuii. Ilonstme 00 a3oTcomepkKamMX COEAWHEHUSIX, OHOJOTHMYECKHM aKTHBHBIX
BemiecTBax (yrieBojax, >KUpax, Oelkax U [p.), BBICOKOMOJEKYJISPHBIX COEIUHEHUSIX
(MOHOMEp, NOJIUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTH4eckne 3aHATHA

ITpaktuyeckoe 3anarue Ne 13. Pemenue 3aganuii no teme Ha HoMmMeHKIIaTypy OpraHHYeCKUX
COC)II/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB (HaCBIHIGHHI)IG, HCHACBIIICHHBIC W apOMAaTHUYCCKUC
YTJI€BOAOPOAbI, CHUPTHI, (PEHONbI, aNbJIETUIbl, KETOHbI, KapOOHOBBIE KHUCIOTBI U Ap.);
CocraBiieHHE TOJHBIX M COKpPALEHHBIX CTPYKTYPHBIX (POPMYJI OpraHMYECKHX BEIIECTB
OTIENbHBIX KJIACCOB, MCIIOJB3YSl MX Ha3BaHMA IO CHCTEMaTHMYeCKOW U TPUBUAIbHOMN
HOMEHKJIaType (3TWJIEH, aleTHICH, INUIepHH, (GeHoa, GopManbIerus, yKCycHas KHCIOTa,
TJIUIHH); Pacuersl mpocreifmieit ¢GopMynbl  OpraHUYECKOH MOJEKYJIbl, HCXOAi U3
AJIEMEHTHOTO0 cocTaBna (B %).

OK 01
[1K1.1,1.3, 1.4,
3.1,3.2,43,45.

C anemeHTaMH
IHUCTAHIIHOHHO
ro oOydeHus

Tema 4.2.
CaoiicTBa
OpPTaHHYECKUX
COCTUHEHUN

OcHoBHOE coaepKaHue

12

Teopernueckoe o0yueHue

OK 01

OK 02

OK 04
I1K1.1, 1.3, 1.4,

C snemeHTamMu
JUCTAHIIMOHHO
ro oOydeHus
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OU3NKO-XMMUYECKHE  CBOMCTBA  OPraHMYECKUX  COEAMHEHHUM  OTHEIbHBIX  KJIACCOB
(ocobenHoCcTH KiacCU(HUKALMKM M HOMEHKJIATYpbl BHYTPU Kjacca; TOMOJIOTMUECKUU Pl U
obmast Gopmyna; uzomepus, (U3MUECKHE CBOWCTBA, XHMHUYECKHE CBOWCTBA; CIIOCOOBI
MOJTyYCHUS ):

— IpefesbHbIE YIIEBOJAOPOAb! (aJKaHbl M LMKIOAlIKaHbl). ['OpeHne MmeraHa Kak OJUH U3
OCHOBHBIX HCTOYHHKOB TeIJla B MPOMBINUIEHHOCTH M ObITy. CBOMCTBa NPUPOIHBIX
YII1€BOAOPOAOB, HAXOXKIEHUE B IPUPOJIE U IPUMEHEHNE AJIKaHOB;

— HenpeenbHble (AIKEHbI, AIKUHBI U aJIKaJMEHbl) U apOMATUYECKUE YIIIEBOIOPOAbl. I'opeHue
alleTUJIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHHU AJISl CBAPKU M PE3KU METAJIIOB

— KHCJIOPOJACOICpIKAIINE COCTUHEHUs (CIUPTHI U (PEHOIIBI, KApOOHOBBIE KHUCIOTHI U 3(UPHI,
aIBJETUABl U KETOHBI, XHUpBI, YriaeBojsl). IIpakThyeckoe NpUMeHEHHE ATUIICHIVIUKOJIS,
raunepuHa, ¢enona. IIpumenenue ¢dopmanbaeruaa, aneTanbleruia, YKCYCHOW KHCIIOTHI
MBbL1a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT. MorolI1e CBOWCTBA MbLIa

— a30TCO/IepIKaIllie COeMHEHHs (aMUHBI U aMUHOKUCIIOTHI, Oenku). BricOkoMOseKyIsipHbIe
COEMHEHMS (CUHTETUYECKHE U OMOIOrMUeCKU-aKTUBHbIE). MOHOMEp, OJIUMEp, CTPYKTYPHOE
3BeHO. [lonmumepu3anus dTUIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCII0JIb30BaHUA.
I'eneTndeckas CBI3b MEXKy KilacCaMu OPraHUYECKUX COCIMHEHHUN

HpaKaneCKue 3aHATHSA

[Ipaktnueckoe 3anstue Ne 14. CBoiicTBa OpraHMYECKUX COETUHEHUI.

CBoiicTBa OpraHUYECKUX COCTUHEHUN OTACIIBHBIX KJIACCOB (TPUBHAIIbHAS M MEXIyHApOIHAsS
HOMEHKJIaTypa, XMMHYECKHE CBOMCTBa, CIMOCOOBI TMONY4YEeHHs): TMpeaeibHble (alKaHbl U
[UKJIOAJIKAaHbl), HeMpee/ibHble (QJKEHBI, AJIKWHBI M alKaJWeHbl) U aApPOMATHUYECKHE
yTIAEBOJIOPOBI, COUPTHI U (PEHOJBI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, albACTUIBl U KETOHBHI,
aMUHBI ¥ aMHHOKHCIJIOTHI, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS. 3aJaHus Ha COCTaBIICHUE
YpaBHEHUN XUMHUYECKUX PEAKIUN C y4yaCTUEM OpPraHUYeCKHX BEIECTB HAa OCHOBAaHUU HUX
coctaBa u cTpoeHus. COCTaBJICHHE CXEM PEAKIINi (B TOM YHUCIIE MO MPEIIOKEHHBIM IIEOYKaM
MIPEeBpAICHH), XapaKTEpU3YIOMUX XHUMHYECKHE CBOWMCTBA OPraHUYECKUX COEIMHEHUN
OTJIETTbHBIX KJIACCOB, CMOCOOBI WX TOJYYCHHUS] U Ha3BAaHWE OPraHUYECKUX COCTUHEHUU TIO0
TPUBUATILHOMN WIJIM MEKIYHAPOAHOM CUCTEMATHUYE€CKOM HOMEHKIIATYpe.

[Ipaktnueckoe 3anstme Ne 15. PemenHue NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX

3.1,3.2,43,45.
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3aJlaHUM 110 TEME Ha CBOMCTBA OPraHUYECKUX COEAUHEHHM OTAEIIbHBIX KIIACCOB

JlabGoparopHasi padora

JlaboparopHast pabota Ne 3. [IpeBparnieHust OpraHU4eCKIX BEIICCTB IPU HATPCBAHHH.
[TosydeHue 3THIICHA M U3YyYCHHE €ro CBOMCTB. MOICIUPOBAHUE MOJEKYI M XHMHUYCCKHUX
IpeBpalleHHi Ha IPUMEpe dTaHa, ITUICHA, alleTUIICHA U JIp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
IpUMEHEHUE B
OBITOBOH U
MIPOU3BOCTBEHHOMN
EeSITENTbHOCTH
YyeJIoBeEKa

OcHoBHOe cogepkaHue

TeopeaneCKoe oﬁyqenne

buooprannueckue coenuHenus. IlpumeHenne wu Ouosormyeckas poJib  YIJIEBOJOB.
OxucneHue yrieBoJOB — HCTOYHUK DHEPIHMM KHUBBIX OpraHu3MoB. OO0nacTu NpUMEHEHUS
amuHOKucnoT. [IpeBpaienus O0enkoB nuiy B opranu3me. buonornueckue GyHkuuu 6€IKoB.
buonornueckne ¢GyHKIMH KUPOB. Poib OpraHudeckod XHMHHM B pEIICHUH TMPOOIeM
nuILeBoi 6e3omacHocTH. Poib opraHMyeckol XUMHUM B PELICHUU MPOOJIEeM 3HEpPreTHYecKon
0€30MacHOCTH, B PAa3BUTUHU MEIULIMHBI, CO3/IaHUU HOBBIX MaT€pUaJIOB, HOBBIX MCTOYHUKOB
SHEpruu (aJbTepHATUBHBIE HCTOUYHUKU HSHepruu). OmacHOCTh BO3JIEHCTBHUS Ha >KUBBIC
OpraHU3Mbl OPraHMYECKUX BEILECTB OTAEIbHBIX KJIAcCOB (YII€BOJIOPOAbI, CIIUPTHI, (PEHOIMBI,
XJIOPOPTaHUYECKUE NPOU3BOJHBIC, albACTUABI W JIp.), CMBICI IIOKa3aTelsd MPEAeIbHO
JIOITyCTUMOM KOHIIEHTpaLuN

JlabopaTopHble 3aHATHSA

JlaboparopHass pabora Ne 4.»Mnentudukanus OpraHUYECKHX COCTUHEHHH OTAETbHBIX
KJIACCOBY.

Wnentudukaius OpraHUuECKUX COSIUHEHHH OTAECNbHBIX KJIACCOB (HA MPHMEpE allbJIEeTHJIOB,
KpaxMmaja, YKCYCHON KHCIIOTHI, OCJIKOB M T.I.) C MCIOJb30BaHUEM HX (PU3UKO-XUMHUUYECKHUX
CBOMCTB M XapaKTEpHBIX KadeCTBEHHBIX peakimii. [leHaTypauus Oenka Mpu HarpeBaHUU.
[IBetHble peakiuu OenkoB. BO3HMKHOBEHHWE AHAIMTHYECKOTO CHUTHAJIA C TOYKH 3PECHHS
XUMUYECKUX TMPOLECCOB TMpPU NPOTEKAHHMM KAUYECTBEHHOW pPEAKLUH, MO3BOJSIOLIEH
UIEHTU(DUIIIPOBATD MIPEAJIOKEHHBIE OPTAHMYECKHUE BEIIECTBA

OK 01

OK 02

OK 04
[1K1.1, 1.3, 1.4,
3.1,3.2,43,45.

C niaemeHTaMu
JUCTAaHIMOHHO
ro oOydeHus
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KonTpoabnas

CrpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

padora 3
Pasien 5. KI/IHeTI/I:leCKI/Ie U TepMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH IPOTEKAHUSl XHMHYECKHX

peakuui
Tema 5.1. OcHOBHOe coiep:KaHue OK 01 C sneMmeHTaMu
CkopocTh OK 02 AUCTAHIIHOHHO
XUMHYECKUX [K1.1,1.3,1.4, | rooOy4eHus
peakiuii. 3.1,3.2,4.3,4.5.

Teopernueckoe o0yueHue
XUMHUYECKOE
paBHOBECHC CKOpOCTb peakluH, €€ 3aBUCHUMOCTb OT pPasIMYHbIX (PAKTOPOB: IMPHPOJBI PEArupyOLINX

BELIECTB, KOHIIEHTPAIMM pPEarupyrolirux BELIECTB, TEMIIEPATypbl U IUIOUIA[N PEaKLMOHHON

noBepXHOCTU. TeruioBble APPEKTbl XUMHUYECKUX peakluid. DK30 - M 3HAOTEpMHUUYECKUE,

peaxkuuu.

OOparuMocTh peakuui. XHMHYECKOE paBHOBECME M €ro CMEUIeHHWEe IOoj JeicTBUEeM

pa3nuyHbIX (HAKTOPOB (KOHICHTpALMs PEAareHTOB WJIM TPOAYKTOB pEaKLWH, JaBJICHUE,

TeMmIreparypa) A CO3JaHHs ONTHMAaJbHBIX YCIOBUH HMPOTEKaHHUS XMMHUYECKHX IPOLIECCOB.

[Ipunnun Jle Hlarense

IIpakTHYeckne 3aHATHA OK 01

OK 02
IIpakTnueckoe 3anarue Ne 16. 3aBUCHMOCTb CKOPOCTH XMMHYECKHMX PEAKLUI OT Pa3IMYHBIX I1K1.1, 1.3, 1.4,
akropos. 3.1,3.2,43,45.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHW  Ha aHanu3 (AKTOPOB, BIUAIOIIMX Ha
HU3MCHCHUEC CKOpPOCTH XUMHUYECKOH pc€akuuu, B T.4. C HO3I/IHHI>1 SKOJIOTHYCCKU
11e71ecoo0pa3Horo MOBeIeHUs B OBITY U TPYJOBOU EATEIHHOCTH B IIENIAX COXPAHEHHS CBOETO
3JI0POBbS U OKPYKAIOIIEH NPUPOJTHON CPEIBI.

[Ipaktrueckoe 3amsitue Ne 17. Pemenuwe 3amad Ha ompeaeneHue TeraoBoro 3ddexra
XUMHUYECKON PEaAKIUU.
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[IpakTnueckoe 3ansatue Ne 18. Xumuueckoe paBHOBECHE.

Pemienue npakTuko-opUeHTUPOBAHHBIX 337aHU Ha npuMeHeHnue npuHiuna Jle-lllarense mis
HaxXO0XJACHUA HAIIpaBJICHUA CMCILICHHA paBHOBCCUA XUMHYECKOU PCaKkniun U aHaJIn3 (baKTOpOB,
BIIMSIIOILMX HA CMEIIEHNE XUMUUECKOTO0 PaBHOBECHSI

Pa3neu 6. PactBopsI
Tema 6.1. OcHoOBHOe co/iep:KaHue OK 01 C snemeHTaMu
[Tonsarue o OK 02 JAMCTaHIMOHHO
pacTBopax OK 07 ro 00y4eHus
Teopernueckoe o0yueHue IIK1.1,1.3, 1.4,
3.1,3.2,4.3,4.5.
PactBopenne kak Qusnko-xumuueckuii mpomecc. PactBopel. CrmocoObl TPHTOTOBICHHS
pactBopoB. PactBopuMocTs. MaccoBast 10Ji1 pacTBOpPEHHOT0 BemecTBa. CMBICH MOKa3aTest
MpeleabHO JOMYCTUMOM KOHIICHTPAIIMM W €ro HCIOJb30BAaHHE B OIEHKE HSKOJIOTHYECKOM
0€30IMacCHOCTH.
[IpaBuia 3KOIOTUYECKHU IIEIECO00Pa3HOr0 MOBEIEHUsI B OBITY M TPYIOBOW AEATEIHLHOCTU B
LENSAX COXPAHEHHS CBOETO 3J0POBbS U OKPYXKAIOIIEH MPUPOIHON CpEeIbl; OMACHOCTh
BO3/ICUCTBUS Ha )KMBbIE OPTAaHU3MBbI ONPEEICHHBIX BEUIECTB.
IIpakTHYecKkue 3aHATHA
[IpakTnueckoe 3anstue Ne 19. Pemienne npakTHKO-OpUEHTUPOBAHHBIX PAcUETHBIX 3aJaHUMN
M0 TeMe Ha pPAaCTBOPHI, HCIOIb3yeMble B OBITOBOM W MPOM3BOACTBEHHOHN JEATEIHbHOCTU
YeJoBeKa
Tema 6.2. OcHoBHOE coaepkaHue OK 01
UccnenoBanue OK 02
CBOMCTB pacTBopoB |JIabopaTopHbie 3aHATHS OK 04
IIK1.1, 1.3, 1.4,
JlabopaTtopHas padota Ne 5. I[lpuroroBieHue pacTBOpPOB. 3.1,3.2,4.3 45.

[IpuroroBneHre pacTBOpPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpauuu (C MPaKTUKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMHU) U ONPEIEIEHUE CPEABI BOJHBIX pacTBOpOB. Pemenue 3amay
Ha IPUTOTOBJIEHHE PAaCTBOPOB
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KonTpoabnas

Kuneruueckue u TCPMOANHAMHUYCCKUC 3aKOHOMCPHOCTHU NPOTCKAHUA XUMHUYCCKUX peaxunﬁ.

padora 4 PacTtBOpBI. 1
IIpodeccnonabHO-OPHEHTUPOBAHHOE COJePKaAHMeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)
Pasznen 7. Xumusi B ObITY ¥ IPOM3BOACTBEHHOI IEATEIHLHOCTH YeI0BeKa 5 OK 01
OK 02

Xumus B 6BITy nu OK 04 C snemeHTaMH
HpOHSBOI[CTBCHHOﬁ OcHoBHOE CoacpKaHue 5 OK 07 JUCTAHIITUOHHO
JIEATENBHOCTU MK1.1,1.3,1.4, | T oOyueHus
YyeJnoBeKa

Teopernueckoe odyuenue 1 31,32,43,45.

Hogelimme AOCTHMXEHUS XMMHYECKOW HAYKH U XMMHUYECKOM TEXHOJIOrMU. Poib Xxumuu B

o0ecreyeHn HKOJIOTMYECKOM, SHEpPreTHYecKOoW U THINEeBOH Oe30MacHOCTH, pPa3BUTHH

MeaunuHbl. [lpaBuna moucka M aHanM3a XUMUYECKOM HHpOpMaMM W3 Pa3IUYHBIX 1

UCTOYHUKOB (Hay4yHas W y4eOHO-Hay4dHas JIMTEepaTypa, CPEeACTBa MAacCOBOH WH(pOpMAIuH,

cetb IHTEpHET)

IIpakTH4yeckne 3aHATHA

[Ipaktuueckoe 3ansitue Ne 20. [IpuMeHeHHME XWUMHUYECKMX BEIIECTB M TEXHOJOTHH B

npodeccunoHaNbHOM e TENbHOCTH.

[Touck u ananu3 uHGOpMAIIUK O MPUMEHEHUN XUMUYECKUX BEIIECTB U TEXHOJIOTUH C yU4ETOM 4

Oynayuieit mpodeccuoHanbHOM AedaTenbHOCTH. 3amuTa: [IpeacraBnenue pe3ynbratoB B popme

JOKJIaaa.

IMpomexyTouHnasi aTTecTanus nmo qucuuiuinHe (g depeHUPOBAHHDII 3a4eT) 2

Bcero 72
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3. YCJIOBUA PEAJIN3AIIN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJBHON JUCIUITJINHBI

3.1. TpeOGoBaHusi K MUHMMAJIbHOMY MAaTePUAIbHO-TEXHUYECKOMY
o0ecrneyeHuIo.

Jns peanuzanuy OporpamMMbl JUCIUIIIMHBI JOJKHBI OBITH TPETyCMOTPEHBI
CIEAYIOIIUE CIIeIMATbHBIC TOMEIICHUS: YICOHBIN KaOMHET XUMUH.

O0opynoBanne yuyeOHOro kadOuHera (HALJSIAHbIE TOCOOMS): HAOOPHI
IAPOCTEPKHEBBIX ~ MOJEJIEH  MOJIEKYJ, MOACIM KPUCTAUIMYECKUX  PEIIETOK,
KOJUICKIIMHM TIPOCTHIX M CJIOKHBIX BEIIECTB M/WJIM KOJUICKIIMH TOJIMMEPOB; KOJUICKIIUS
TOPHBIX MOPOJ W MUHEpaioB, Tabiuia MeHzaeneeBa, ydeOHble (DHIBMBI, ITUGPOBBIC
o0Opa3oBaTelIbHbIE PECYPCHI.

Texnuueckue cpeacTtBa 00y4eHHMsi: KOMIBIOTEP C  YCTpPOMCTBaMH
BOCIIPOU3BEJCHUA  3BYKa, IMPUHTEP, MYJbTUMEIUA-TIPOEKTOP C  JKPaHOM,
WHTEpPaKTUBHAs 10CKa.

Y4yeOHbIE HAIVISITHbIE TOCOOMS:

IInakatsr:

- MOJICJIM MOJIEKYJI OPTaHUYECKUX BEILIECTB

- HOMEHKJIaTypa CcoJiei

- MOJIEJIM MOJIEKYJI METaHa, YIJIepojia U BOJOPO/ia

- o0Opa3oBaHME BOJIOPOJHBIX CBS3CH

- TpaHyJALMOHHAs OaIrHs

- CTallb

- MapreHoBcKas meyb

- MPOMBIIUICHHBIN 3JIEKTPOJIN3 BBIIJIABKU aJTFOMUHUS

- He]pTh

- nonydeHue hopmaibaeruia u3 MeTaHa

- CcXeMa MPOMBINLICHHONW YCTAaHOBKH MPSMOMN TUapaTaluy dTUjIeHa

- cxeMa o0pa3oBaHMs CBsA3€d B MOJIEKYyle OCH30J1a U MOJIeNIb CTPOCHUSI MOJICKYJIbI
OcH30m1a

- CTPOCHME MOJIEKYJIbI [JIFOKO3bI

- cxeMa (popMHUpOBaHHUS AIlETaTHOTO BOJIOKHA

- TIOJIy4YE€HHE KalpoHa

- TIPOM3BOJICTBO a30THOM KHUCJIOTHI

- CTPOCHME MOJIEKYJIbl KaydyKa

- cxeMa TpyOJaroi yCTaHOBKH ISl HEMIPEPBHIBHOM MEPErOHKH HEDTH

- CHHTETHMYECKHE CMOJIBI M IIACTMACCHI, IIEMEHT U IEJITI0JI03a

- TOMOJIOTMYECKHU PsiJi MPEeIbHBIX OJHOATOMHBIX CITUPTOB

- TMOoJMMEepHU3alus KaydyKa

- 0arapest KOKCOBBIX Te4eit

- CXeMa MPOMBIILICHHOTO MOTYyYeHHs] KapOOHOBBIX KMCJIOT OKUCIICHHEM TlapaduHa

- TOPOMBIIIUICHHAs! YCTAHOBKA JJIsI TIOJyYCHUS alleTUJIeHa U3 MeTaHa

- Yrojib

- TOMOJIOTHMYECKHH PSJT aJIbJICTHIOB U OCHOBHBIX KAPOOHOBBIX KHUCJIOT

- aBTOCIUIAB JIJIsl TUJPHUPOBAHUS KUPOB

- TMepBUYHAS CTPYKTYypa MOJIEKYIbI OesKa

- NPOU3BOJACTBO CEPHOU KUCIIOTHI
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- YCTaHOBKA KaTAJIMTUYECKOTO KPEKUHIA B «KHIIALIEM CIIOE»
Komneknuu:

- TOPHBIE MTOPOJIBI;

- IJTACTMACCHI,

- TOIUIUBO;

- YyT'yH U CTaJIb;

- BOJIOKHa;

- METAJLJIBI,

- QJIIOMUHUN.

- KOJUIEKLIMSI METAJIJIOB

- He(pTh U IPOIYKTHI U3 HEPTH

Monenu cTpoeHns KPUCTAIUIMYECKUX PEIIETOK
XHUMHUYECKUE PEAKTHUBBI

XuMHUYECKas mocyaa

Xumudeckoe 000py0BaHUE

Obopyodosanue kabunema 0 uHeanuoos u auy ¢ OB3 ¢ napywenusamu cuyxa:
— aBTOMAaTH3MPOBAHHOE paboyee MECTO YUCHHKA C HApPYIIICHUEM CITyXa;

— CTalMoHapHas nHpopMarmoHHas WHYKIIMOHHAS cUCTEMA IS
cJ1a00CHBIIIAIIHX.

3.2. UupopMmanuoHHOEe 0oOecneYyeHHe peau3alu NporpamMmMbl
LISl CTY/ICHTOB
I'aopuensn O. C. , OcrpoymoB NU. I'. Xumus ayis npodeccuit U crnenuaabHOCTEH
TEXHUUYECKOTO Mpoduiis: y4eOHUK JJIs CTy[A. YUPEXKIEHUU cpea. mpod. oOpa3zoBaHuUs
/Tabpuensan O. C., Ocmpoymos U. I'..- 7-e u3a., ctep. — M.: U3naTenbckuil LieHTp
«Axangemusy, 2020.-272c.
Ia6pueasn O. C., JIbicoBa I'. I'. Xumusi: TecTbl, 3a1auu U YNpaxHEHUs: y4eo.
nocobue s cTyi. yupexaeHuil cpea. npod. oopazosanus /[ abpueran O. C., I'. T.
JIsicoBa-5-¢ m3a.-M.: M3narenbckuii neHTp «Akagemus», 2020-336c¢.
st npennogaBartesist
denepanpHbiii 3akoH oT 29.11.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun» (B pea. @enepanphbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013
No 120-@3, ot 02.07.2013 Ne 170-@3, ot 23.07.2013 Ne 203-®D3, ot 25.11.2013 Ne
317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 No 84-D3,
or 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ u3M. BHECEHHBIMU
OenepanbHbiM 3akOHOM OT 04.06.2014 No 145-®3, B pen. Ot 03.07.2016, ¢ uzm. ot
19.12.2016.)
[Ipuka3z MunucrepctBa oOpazoBanusi U Hayku P® or 17.05.2012 Ne 413 «O6
YTBEPXKIECHUU (PeaepaibHOr0 TrOCyAapCTBEHHOIO 00pa30oBaTEIbHOTO CTaHJapTa
cpeaHero (IoJIHOTo) 00IIero oOpa3oBaHUsy.
[Ipuka3z MunucrepctBa oOpazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnn wu3MeHeHud B [lpuka3 MunucrepcTtBa oOpa3oBaHus W Hayku PO or
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17.05.2012 Ne 413 “O6 yrBepxacHUU (eaepadbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTa CPEAHETO (TIOJTHOTO) O0IIEero 0Opa3oBaHUs .

[Tucemo [lemapramMeHTa rocyJapCTBEHHOM MOJHUTUKH B cepe MOATOTOBKU pabounx
kaapoB u JAI1IO Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenmamnuu 1o
OpraHu3alMi TOJIYYEHHUsS] CpEAHEero ooOIero oOpa3oBaHUs B Mpejeiax OCBOSHUS
00pa3oBaTeNbHbIX MPOTpaMM CpeAaHero mpodeccruoHanbHOTO 00pa3oBaHus Ha 0Oasze
OCHOBHOTO  0oO0miero o0pa3oBaHMs ¢ ydyeToM TpeOoBaHuU  deaepaabHbIX
roCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJydaeMOn Mpodeccuu uiu
CHEIUATBLHOCTH CPEHET0 MPO(PECCHOHATIEHOIO 00pa30BaHUM.

[Tpuxa3z MunucrepctBa obpazoBanus U Hayku PO ot 31 nexabpsa 2015 r. N 1578 "O
BHECEHUH M3MEHEHUH B (eiepabHbIN rOCy1apCTBEHHBIH 00pa30BaTENbHBIN CTaHAAPT
cpenHero oOmiero 0o0pa3oBaHWsA, YTBEpXKICHHBIM MpuKazoM MHUHHCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoii @eneparuu ot 17 mast 2012 . N413"

[TpumepHas ocHOBHas 00pa3oBaTeNbHAsI MPOrpaMMa CPEAHETO OOLIETO

00pazoBaHusi, 0JJOOpEeHHAas perieHueM peaepabHOr0 yueOHO-METOUYECKOTO
o0benuHEeHus 1o obuiemMy 00pazoBaHuto (mpoToko oT 28 utond 2016 r. Ne 2/16-3).
[Nabpuensa O. C. u ap. Xumus st podeccuii U CHeUalIbHOCTEH TEXHUYECKOTO
npoduiis (3MEKTPOHHOE MPUIIOKEHHE).

HNuTepHer-pecypcesl

www. hemi. wallst. ru (O6pa3oBaTenbHBIN CAUT ISl IIKOTBHUKOB « XUMHUSD).
www. alhimikov. net (O6pa3oBaTenbHBINA CAaNT AJI MIKOJILHUKOB).
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4.

KOHTPOJIb

n

OIIEHKA

PE3YJBbTATOB

OBIIEOBPA3OBATEJILHOM JJUCHOUILJIAHBI
KoHTponb 1 oLeHKa pe3yabTaToB 00y4YeHHUs! OCYILECTBISETCS IIPENOAABaTEIEM

B IIPOHCCCC

IMPOBCACHUA IMPAKTHYCCKUX

OCBOEHUA

3aHATAW W JA0OpaTOpPHBIX  padoT,

TECTUPOBAHUS, a TAKKE BBHIMOIHEHUSI 00YHYAIONIMMUCS WHIUBUTyJIbHBIX 3aJJaHU.
Konkpetnbie ¢GopMbl M Mpoleaypbl TEKYIIETO KOHTPOJSI YCIEBAEMOCTH H

MIPOMEKYTOUYHOU
OTPaHUYECHHBIMU

300POBbA

YCTaHaBJIUBAIOTCA C

aTTcCTallnn 06yanOHlHXCSI HHBAJIMAOB H 06yqa}onmxcx C
BO3MOXXHOCTAMU

y4eToM

OTPAaHMYCHHS 370pOBbs. OTH (OPMBI MU TPOLEAYPH JTOBOJATCS O CBEICHHS
00yJaronmxcsi He MO3/THee MEePBhIX IBYX MECSIIEB OT Havajga 00y4deHus.

Monayas/Pa3znen/T THIIBI OIEeHOYHBIX Cnenudguka
Ne | OK/IIK ¥ Pe3yabTar 00y4yeHus . b
ema MepOonpUsITHIA
| | OcHoBHOe comep:kanue
1 Pa3nes 1. OcnoBbl | PopMyJIMpPOBaTH
CTPOEHUA 0a3oBble MOHSATHS U
BelllecTBa 3aKOHbI XUMHUH
1.1 |OKO01 Crpoenue atoMoB |CocTaBiATh 1. Tect «Ctpoenue Hpu
XUMHYECKHX XUMHUYECKHE aTOMOB XHUMHUYCCKUX H206X°MMOCTH
(o] AIoIIUMCsA
DJIEMEHTOB H (hopMyITBI 9JICMEHTOB | MPUPOIA YHarot
. . NIPEAOCTABIISETCS
pupoIa COCIMHCHHH B XUMHUYECKOHN CBS3H. OMOJHATEBHOE
XAMHYECKON CBSI3M |[COOTBETCTBUH CO 2. 3agaun Ha COCTABIICHUE | Bpems anst
CTETEeHbIO OKUCICHUS |XUMHUYECKUX POopMyI TNOJrOTOBKH OTBETA.
XUMHYCCKHUX JIBYXaTOMHBIX o
v CYLICCTBJIACTCA
AJIEMEHTOB, UCXOJIS U3 |COeIMHEHUH (OKCHUIOB, . Y nporecce
BAJICHTHOCTH U CYIb(UIOB, THAPUIOB U | nnopenenus
ANEKTPOOTPHUIIATENBH |T.I1.). NpPaKTHYECKUX
OCTH 3. 3aymanus Ha 3aHATHI "
HCITOJIh30BaHNE n1abopaTopHbIx
) pa60T, BBIIIOJIHCHU A
XUMHUYECKOH CUMBOJIUKH H
o o UHANBUAYAJIbHBIX
Ha3BaHNN COCIUHCHHH M0 | pagor n somammmmx
HOMCHKJIaType 3a/laHHMN U
MEXIYHAPOAHOTO COI03a | TECTHPOBaHMA B
TEOPETUYECKON U UEJLAX MOy HCHHA
o HUHMOpMAIIUN
MPUKIATHON XUMUU U (opwan
o (0] BBIITOJIHCHUH
TPUBUAIIBHBIX HA3BAHUN | oGyqarommmmics
JUISL COCTABJICHHS TpebyeMbIx
XUMHUYECKHX (HOpMYIT AeficTBHii B
JBYXaTOMHBIX mporecce y4eOHOM
o CATCIIbHOCTH,
coeTMHEHUH (OKCHJIOB, A
NPpaBUIIbHOCTHU
Cyﬂb(bHI[OB9 1—‘I/I'HpI/IIlOB u BBIITOJIHCHU S
T.I.) U APYTUX TpeOyeMbIx
HEOPraHUYECKUX JACHCTBHH,
COEIUHEHUMN OTHEIbHBIX COOTBETCTBIN
KITACCOB ¢opMBI  mEHCTBHA
JaHHOMY oTamy
o YCBOEHUS y4eOHOro
1.2 | OK 01 [Tepuoanueckuii | XapakTepuzoBaTh 1. Tect «Merammuueckue / MarepHana,
OK 02 3aKOH M TA0IHIA |XUMHUYECKHUE HEMeETaNINYECKUE dopmupoBaHmuK
.. MenneneeBa |3JI€MEHTHI B CBOIICTBa, neicTBus c
COOTBETCTBUU C UX AJIEKTPOOTPHULATENIBHOCTD | AODKHOM — MEpon

42




OK/IIK

Moayas/Pazgen/T
ema

PesyabTaT 00yuenust

Tunsl 0oLeHOYHBIX
MeponpUusTHIA

Cnennduxa

IIOJIOJKCHUEM B
MEPUOIUYECKOMN
CHCTEME XMMHYCCKUX
anemenTtoB .M.
MeHnaeneeBa

U CPOJICTBO K BJIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUOIUUECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB
JI.1. MennaeneeBay.

2. IlpakTrueckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXy CTPOCHHEM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U
MEePUOIUYECKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKUX IJIEMEHTOB U
UX COSOUHEHUN B
COOTBETCTBUU C
MOJIOKEHHUEM
[lepuonnueckoii cucreme.
3. IIpakTuko-
OPHUEHTUPOBAHHbIE
TEOPETHUECKHUE 3aJaHus
Ha XapaKTepHU3aLHuIo
XUMHUYECKUX IJIEMEHTOB:
«Merannuueckue /
HEMETaJUTHUYECKUE
CBOICTBA,
AIEKTPOOTPHUIATEITHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMUYECKHUX HJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHUEM B
MIEPUOTUUECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB
.. MenneneeBa»

0OIIIEHNSI, OCBOEHUS
U T.1.

Pazpea 2.
XuMuueckKue
peakuuun

Xapakrepu3oBaTh
THIIBI XUMMHYECKUX
peakuui

Konrpoabnas padora
«CTpoeHne BemecTBa u
XUMHYECKHE PCAKIINN

®dopmMa U cpok
MIPOBEACHUSA
OIIPEETSIOTCS C
y4EeTOM
WH/IUBHUyaTbHBIX
ncuxo(hU3NIECKUX
0coOeHHOCTeH
00yJaroIuxcs.

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuui

CocraBnsTh peakiu
COCIMHEHMS,
pasnoxeHus, oOMeHa,
3aMeIleHHS,
OKHUCJIUTEIbHO-

1. 3amaun Ha cocTaBlICHHE
YpaBHEHUU PEaKIUM:

— COCOUHEHUS,
3aMEIIeHHS, PA3JIOKEHUS,
oOMeHa;

TIpu
HEOOXOAUMOCTH
obydJaromuMmcest
PEOCTABIIACTCS
JIOTIOTHUTEIbHOE
BpeMs JUISt
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Moayas/Pazgen/T

THunbI 0LIEHOYHBIX

Cnennduxa

Ne | OK/IIK PesyabTaT 00yuenust N
eMa MeponpUusTHIA
BOCCTAaHOBUTEIIBHBIE |— OKUCIIUTEIBHO- HO/ATOTOBKH OTBETA.
peakuuu BOCCTAaHOBHUTEIbHBIX
eIl ¢ OcyuecTBisieTcs
peaKxi B Tporecce
HCIIOIB30BAHUEM METONA | npopenens
SJICKTPOHHOI'O Oananca. MPAKTUIECKUX
2. 3agaum Ha pacyeT 3aHATHH u
MacChl BEIIECTBA WIIN 1260paTOPHLIX
06BEMa paboT, BBHIIOIHEHHS
WHIANBUAYAJIbHBIX
ra3oB 10 U3BECTHOMY paGoT M IOMAIIHIX
KOJINYECTBY BEIIECTBA, 3a1aHuit WK
Macce Wik 00bEMY OJTHOTO | TECTHPOBAaHHA B
U3 y4aCTBYIOIIUX B “e?b’lx TIOTyHCHIA
. HHPOPpMalun
peaKEIHH BCIICCTB, O BBIIIOJIHCHUH
pacqeThl o0yJaromumes
Macchl (00bEMa, TpebyeMbIX
KOJIMYECTBA BEIICCTBA) JEWCTBUH B
MPOJYKTOB PEaKIMH, eciy | TPonecce yHebHoH
JCATCIIbHOCTH,
OJIHO W3 BEIIECTB UMEET
NPaBUIIBHOCTHU
puMecH BBINOJIHEHHS
TpeOyeMBIX
2.2 Onekrponutuuecka | CocTaBiATh 1. 3ananus Ha neiicTBHil,
s IUCCOLMAIUsA U |ypaBHEHUS COCTaBJICHHE COOTBETCTBHH
MOHHBII 0OMEH XMMHYECKHX PEaKIHH |MONEKY/ISPHBIX ¥ HOHHBIX | POPMbI AcHCTBIA
6 < JTaHHOMY JTaIry
HOHHOTO OOMEHa ¢ peakuuii ¢ yuacTuem
o YCBOEHHS Y4€OHOTO
y4acTUeM KHCJIOT, OCHOBaHUU U MaTepHana,
HEOPraHUYECKUX COJIEH, yCTaHOBJICHUE dopMupoBaHuK
BCIICCTB W3MEHEHUS KHUCIIOTHOCTH | JeHcTBHS C
cpenpl z[gJDKHOﬁ Mepoit
(o] CHHA, OCBOCHUA
2. Jlaboparopras paGora | © TH; :
«THUIBI XUMHUYECKHX o
peaxkuuii»
3 Hccaenosarb KonTposbnas padora Popma u cpok
Pazpen 3. cTpoeHHe «CBoiicTBa TpOBEACHNA
o OIIpEACTIAIOTCA C
Crpoenne n CBOMCTBA HEOPraHU4eCKHX P
., y4eToM
CBOHCTBA HEOPraHM4eCcKHx BEILIECTB» VH/IMBH/TyaJIbHBIX
HEOPraHU4eCKUuX |gemecTn HCUXO(PU3UYECKHX
BellIeCTB ocoOeHHOCTEH
oOyJaromuxcs.
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Mopnyas/Paznen/T Tunbl OeHOYHBIX Cneuuguxa

Ne | OK/IIK y PesyabTaT 00yuenust 1 . und

ema MeponpusTHii

3.1 | OK 01 Knaccudpukanus, |Knaccudunuposars |1. Tect «Homenknatypa u | Ipu
[1K1.1, |HOMEHKIATypau |HEOPraHHYCCKHE HA3BAHHME HEOPraHMYeCKux | HEo0xommMocTH

00yJaroImumMcst
1.3,1.4, |cTpocHue BEIIlECTBA B BEIIECTB UCXOOA U3 UX HpesiocTaBIseTeA
3.1, 3.2, |HeopraHMYecKHX |COOTBETCTBUU C HX XUMHUYECKOH (OpMYIIBI OMOHATENEHOE
4.3,4.5. |BemecTB CTPOECHHEM WJIU COCTABJICHUE BpeMst st
XI/IMI/ILIGCKOI\/'I (bOpMYJ'IBI IMOATOTOBKH OTBETA.
MCXOJIS N3 Ha3BaHUS
BEIICCTRA 110 OcymecTBisieTcs
m . B nporecce
MEXITYHAPOTHON WIIN NpoBeeHHs
TPUBUAIBHOMN IPAKTUYECKHX
HOMEHKJIAType». 3aHATHH 1
2. 3a1auu Ha pacyer 11a60paTOpPHBIX
) pa60T, BBIIIOJIHCHU A
MacCcoBOM J0JH (Macchl) A ———
XMMHYECKOT0 3JIEMEHTa paGOT M IOMAIIHIX
(coenuHeHus) B MOJICKYJIC | 3anaHuit WM
(cmecn). TECTUPOBAHUSA B
3. [IpakTrdeckue 3aganus | UeAX  HOMYHCHHA
“HpOpMAAN
o KJjaccu(uKaIu,
O BBIIIOJTHCHHUH
HOMEHKJIaType U OBy HaOIIMCST
XUMHUECKUM (QOpMYyJIaM | tpeGyembix
HEOPraHWYECKHUX BEIECTB | ACHCTBUI B
pa3IMYHBIX KJIACCOB. mponecce yue6Hou
JIeATEIILHOCTH,
4. IIpakTudeckue 3a/1aHus
MpaBUJIbHOCTH
Ha OHpeﬂeHeHHe BBIITOJIHCHUS
XUMHUYECKON aKTUBHOCTU | TpeGyembIx
BEIIECTB B 3aBUCUMOCTH JeicTBui,
BHJIa XUMUYECKOM CBSA3H U | COOTBCTCTBHM
) OPMBI ICUCTBHUA
THTIA KPUCTAJUTHYECKOMN (opatst 1
JTAHHOMY 3TaIly
PCIICTKH YCBOEHHMS Y4eOHOrO
Marepuaiia,

3.2 |OKO01 |®usuxo- VYcranapnuBarh 1. Tect «OcobeHHOCTH dopmupoBaHmn
OK 02 |xumuueckue 3aBUCUMOCTh (PU3UKO- |XUMUYECKHX CBOUCTB AeficTBHs €
IIK1.1, |cBoiicTBa XHMHYCCKHUX CBOHCTB |OKCHIOB, KHCIIOT, AOJDKHOH MEPOU

o 00IIIEeHSI, OCBOCHUS
1.3,1.4, |HeopraHMuYeCKUX |HEOPraHUYECKUX OCHOBaHMH, aM(OTEpHBIX .
3.1,3.2, |BemecTB BEILECTB OT CTPOCHHS |THIPOKCHJIOB U COJIEH». o
4.3,4.5. aTOMOB M MOJIEKYN, a |2. 3aaHus Ha

TaKXe TUIa
KPUCTAJUIMYECKOU
peleTKu

COCTaBJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIUH C
Y4aCTUuEM MMPOCTHIX U
CJI0’KHBIX
HCOPTaHNYCCKUX BCIICCTB:
OKCHJIOB METAJLIIOB,
HEMETAJUIOB U
aM(OTEepHBIX 2JIEMEHTOB;
HCOPTaHNYCCKUX KHUCIIOT,
OCHOBaHMU U aM(OTEpHBIX
THAPOKCUJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEpU3YIOIINX UX
CBOMCTBA U CIIOCOOBI
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Moayas/Pazgen/T

THunbI 0LIEHOYHBIX

Cnennduxa

Ne | OK/IIK PesyabTaT 00yuenust N
eMa MeponpUsITHI
MOJTYYCHUSI.
3. IlpakTuxo-
OpUEHTUPOBAHHBIC
TEOPETHYCCKHUE 3aJaHuUs
Ha CBOMCTBA U IIOJIyYCHUE
HEOPraHWYECKHUX BEIECTB
3.3 [ OK 01 Unentudukanus |MccnenoBars 1. [IpakTuko-
OK 02 |HeopraHMYeCKMX |KaueCTBEHHbIE OPUEHTUPOBAHHBIE
OK 04 BEIIECTB peakuuu 3aJaHUs 110 COCTABJIEHHUIO
I1K1.1, HEOPraHUYECKUX XUMUYECKUX PEAKLUH C
1.3,1.4, BEIECTB y4acTHEM
3.1, 3.2, HEOPTraHUYECKHUX BEILECTB,
43,45, UCIOJIb3YEMBIX JIJISl UX
UJIEHTU(UKAIUY.
2.JIaboparopnas paboTa:
«Unentudukamnms
HEOPraHUYECKHUX
BEIIECTBY»
4 HccaenoBars KonTpoabsHnas pabora dopma 1 cpok
Pasznen 4. CTpOeHHue U «CtpoeHue u cBoiicTBa | 'POBCACHHA
CTpuoeHne U CBOMCTBA OpPraHHYecKHX BellecTB ?}ggjf;m}omﬂ ¢
CBOMCTBA OpPraHMvIeCcKux MHIMBUTyaJIbHBIX
OPTraHMYI€CKHUX BelIecTB HCUXO(PU3UIECKHX
BellIeCTB ocobeHHoCTER
obOyJaromuxcsi.
4.1 | OK 01 Knaccudukanus, |Knaccudummposats |1. 3amanus Ha ITpu
[MK1.1, [|cTpoeHue u OpraHUYecKue COCTaBJICHUE HA3BaHUI HE06X0HMOCTH
1.3, 1.4, [HOMEeHKIaTypa BEIIECTBA B OpraHUYECKUX obyuaiomnmes
o IpeaOCTaBIIACTCA
3.1,3.2, |opraHumdeckKux COOTBETCTBUM C UX  |COEAMHEHUH 10 NOMONHHTENBHOE
4.3,4.5. |BemecTs CTPOEHHEM TPUBUAIBHON WJIN BpeMst st

MEXIyHAPOAHOU
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3amaHus Ha
COCTaBJICHHE MOJIHbIX U
COKPAILEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3ajauM Ha onpezaeneHue
npocreiien GopMyIibl
OpraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO
cocrtasa (B %)

IIOATrOTOBKH OTBETA.

OcymecTBisieTcs

B nporecce
MIPOBEICHUS
MPaKTUYECKUX
3aHATUN "
71a00paTOPHBIX
paboT, BBIIOJTHEHUS
WHAWBHYATBHBIX
paboT W ITOMAaITHUX
3aTaHHuHI 503051
TECTHPOBaHUS B
OeNIX  TMOJyYCHHS
uHpOpMAITUT

O BBITIOJIHEHUH
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N | OK/IIK Moayas/Pazgen/T PesyabTat 06yuenus THunel oue}mqnz,lx Cneuuguxa
eMa MeponpUsITHI
42 | OK 01 CgoiicTBa VcTaHaBavMBaTh 1. 3aganus Ha o0y4aromumes
OK 02 |opranmyeckux 3aBHCHMOCTD (PM3HKO- [COCTaBIICHHE ypaBHEHHiT | TPEOYEMBIX
OK 04 COCTUHEHUN XMMHYECKHUX CBOMCTB |XMMHYECKHUX PEAKIUH C ﬁ;ﬁiﬁﬁz ;‘{GGHOI?'I
I1K1.1, OpraHUYECKUX Y4aCTHEM OPraHUYECKUX | jegrenprocTH,
1.3,1.4, BEIIECTB OT CTPOEHUS |BEIIECTB HA OCHOBAHUH HX | mpaBUIBHOCTH
3.1, 3.2, MOJICKYJI COCTaBa M CTPOCHUS. BBITOJIHEHHS
43,45, 2. 3ajaHus Ha TpebyeMEIX
COCTaBJICHUE YPAaBHCHHM FICHCTBIH,
o COOTBETCTBUU
XUMHYECKUX PEaKIIHid, bopmst feficTus
WJUTFOCTPUPYIOLTUX JIAHHOMY 3Ty
XMMHUYECKHE CBOMCTBA C | YCBOEHHS yu4eOHOrO
Y4ETOM MEXaHHU3MOB Matepuana,
MIPOTEKAHUS JAHHBIX <b030 MHPOBAHIH
- . | AeucTBus C
peaKiuii 1 FCHETHYECKON | nomuroit mepoii
CBSI3M OPTaHHYCCKUX OOILEHNUS, OCBOCHHUS
BEILIECTB Pa3HBIX KJIACCOB. | ¥ T.1.
3. PacueTHEbIe 3a1a4H 110
YPAaBHEHUSAM PEaKIUi C
y4acTHUEM OPTaHUYECKUX
BEIIIECTB.
4. JlTaboparopnas pabota
«IIpeBpamennus
OpraHWYECKHUX BEIECTB
MIPY HarpEeBaHUM»
4.3 | OK 01 Unentuduxamus |Hccrnenosarhb 1.IlpakTuko-
OK 02 OPraHNUYEeCKHUX KaueCTBCHHEIC OPUEHTUPOBAHHBIE
OK 04 BEIIIECTB, UX peakuuu 3aJJaHuUs 110 COCTaBJICHUIO
[1K1.1, |3HaueHue u OpraHUYECKHUX XUMHYECKHUX PEaKLUi ¢
1.3, 1.4, |npumeHeHue B COeIMHEHUH Y4aCTHEM OPTaHUYECKUX
3.1, 3.2, |OBITOBOM U OTIENLHLIX KJIAaCCOB  |BEIIECTB, B T.4.
4.3,4.5. |mpou3BOJICTBEHHOM HCIIOJIB3YEMBIX ISl KX
JIEATEITbHOCTH UACHTU(PUKAIUHN B OBITY U
YyeIoBeKa MPOMBIIIJICHHOCTH.
2.JIaGoparopnas padoTa:
«Unentudukanus
OpPTaHMYECKHUX
COCIUHEHUH OTIENIbHBIX
KJIACCOB»

5 Paznen 5. Xapakrepu3zoBathb KonTposbHas padora dopma 1 cpok
Kunernueckue n |(Bausinue pa3anynbix | «Knneruueckue n gﬁogzgigg’; -
TepMoanHaMuyec |(pakToOpoB Ha TePMOIMHAMHYECKHE ng Tom
KHe paBHOBecHe U 3aKOHOMEPHOCTH HHBHTY AT HBIX
3AaKOHOMEPHOCTH |CKOPOCTH NMPOTCKAHUSA HnCUX0(QU3NYECKUX
NPOTEeKAHUS XHMHYECKHX XUMHYECKHX PeaKIIuii. 0COOCHHOCTEH
XHMHUYECKHX peakumii PacrBopb» 00y4aKOUXCA.
peaxuuit

5 | OKO01 CxopocTh XapakTepru3oBaTh [TpakTuxo-
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N | OK/IIK Moayas/Pazgen/T PesyabTat 06yuenus THunel oue}mqnz,lx Cneuuguxa
ema MeponpusTHii
OK 02 |xumHuuecKux BIIUSIHUE OpUEHTUPOBAHHBIE
IIK1.1, |peakumii. KOHIIEHTpALIKU TEOPETUUYECKHUE 3aaHus
1.3, 1.4, [Xumudeckoe pearupyromumx Ha aHau3 (pakTopoB.,
3.1, 3.2, |paBHOBecue BEILECTB U BJIIMASIOIIMX HA U3MEHEHUE
4.3,4.5. TEeMIIepaTyphl Ha CKOpPOCTH XHUMHYECKOU
CKOPOCTh peakuuu. [IpakTuko-
XUMUYECKUX PEaKIUi |OpHUEHTUPOBAHHbBIC
XapakTepus3oBaTh 3aJlaHUs Ha IPUMEHEHHE
BIIMsAHUE U3MeHeHus |npuHuumna Jle-1llatense
KOHLIEHTPALIUU JUTSL HAXOKIICHUSI
BEILIECTB, PEAKIIUU HaIpaBJICHUsI CMELICHUS
Cpelbl U paBHOBECHSI XUMUYECKON
TeMIlepaTyphl Ha peaKIMK 1 aHAJIN3
CMeIlleHne (bakTOpOB, BIMSIIONINX Ha
XUMHUYECKOTO CMEIIEHUE XUMUYECKOTO
paBHOBECHS paBHOBECHS
6 HccaenoBarn KonTpoabHnasi padora dopma 1 cpok
UCTHHHBIE pacTBOpbI |« KHHeTHYeCKHNE U TPOBCACHIT
¢ 3aJJaHHBIMU TepMOIMHAMHYECKHE ONPEACIAIOTEA €
Pazpmea 6. y4eToM
PacTBopbi XaPaKTEePUCTUKAMH |3aKOHOMEPHOCTH MBI ATBHBIX
NMPOTCKAHUA NICUXO0(U3MUECKUX
XUMHYECKHX PeaAKIIUii. 0COOCHHOCTEH
PacTBOpb» oby-atomuxcs.
6.1 | OK 01 [TonsTHE O Paznuuate uctunnsie |1. 3agaun Ha
OK 02 |pacTtBOpax pacTBOpLI IIPUTOTOBJICHUE
I1K1.1, pacTBOpOB.
13,14, 2. IlpakTuko-
3.1, 3.2, OPUEHTHUPOBAHHBIE
4.3,4.5. pacyeTHbIC 3a/IaHHs Ha
JIMCTIEPCHBIE CUCTEMBI,
UCIOJIb3YeMbIE B OBITOBOM
Y IIPOU3BOJCTBEHHOMN
JIeATETbHOCTH YEJIOBEKA
6.2 | OK 01 HccnenoBanue Uccnenosats ¢pusuko-|Jlaboparopras pabota
OK 04 |cBolicTB pacTBOPOB [XUMHYECKHE cBOMCTBA |«[IpurotoBienue
[1K1.1, HCTUHHBIX PACTBOPOB |pPacTBOPOBY
1.3, 1.4,
3.1, 3.2,
4.3,4.5.
Il | IlpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IeP:KaHME (COAEepPKaAHMe
NMPHUKJIATHOT0 MOIYJIf)
7 Paznea 7. OuenuBarthp 3ammTa Keiica (c yuerom
Xumus B ObITY U |[IOCJIEACTBUSA Oyayuuei
NPOU3BOJACTBEHHO (OLITOBOI 1 npogeccHOHATbHOM
i J1eSITeJIbHOCTH |(MPOM3BOJACTBEHHOH |1eSITeJIbHOCTH)
YyeJIoBeKa AesiTeJIbHOCTH
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Moayas/Pazgen/T Tunbl OeHOYHBIX Cneuuguxa
Ne | OK/IIK y . PesyabTaT 00yuenust 1 . und
ema MeponpusTHii
YeJI0BeKa ¢ MO3uLuil
JIKOJIOTHYECKOI
0e30MacHOCTH
OK 01 Xumus B ObiTy 1 |OLIEHUBATH Keiic (c yuerom Oymymieit | Popma
OK 02  |mpou3BOACTBEHHOM |IIOCIEACTBUS npodeCCHOHATBHOR TIPOBEACHH
o OIIPEACIIAIOTCA C
OK 04 NEATEIbHOCTU OBITOBOH U JIeATEITLHOCTH) yqugM
OK 07  |yenoBeka IPOM3BOACTBCHHOH | BO3MOXKHBIC TEMBI KSHCOB! | ypyippumyansbix
I1IK1.1, JNEeITeIbHOCTHU 1. [ToTenieHue KIuMaTa U | ncuxopu3nueckux
1.3,1.4, YeJIOBEKA C MTO3ULKIN  |BBICBOOOKIEHUE ra30BbIX | 0COOEHHOCTEH
3.1, 3.2, HKOJIOTUYECKON THIPATOB CO JTHA OKEaHa. 0byqatomuXcs.
4.3,4.5. 0e301acHOCTH 2. Bynymue matepuansl

JUTSI aBHA-, MAITUHO- U
pUOOPOCTPOCHUSI.

3. HoBble maTepuaiib! s
COJIHEUHBIX OaTapeid.

4. JlekapcTBa Ha OCHOBE
pPacTUTEILHBIX
IpermapaToB
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