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MaTEeMaTHYECKOTO U 00IIEero eCTECTBEHHOHAYYHOTO KA

[TpoTokon Ne OT « » 2024 r.
IIpencenarens [IMK Menkounona JI. H.
AnantupoBaHHas pabodas Iporpamma 001eo0pazoBaTelbHOM YICOHOW AMCITUTUTMHBI

pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:

- ®deznepalbHOIO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTAHJApTa CPEIHEro OOILero
oOpa3zoBanus (nmpuka3z Munoopaayku Poccun ot 17.05.2012 r. Ne 413);

— PexomeHnpanuii mo opraHu3aluy MOJY4YEHUs CPEeIHEro ooOuero oopazoBaHus B Ipeaenax
OCBOCHHS 00pa30BaTENbHBIX MPOTPaMM CpeIHEro MpodeccuoHanbHOro o0pa3oBaHus Ha 0Oasze
OCHOBHOro o0miero oOpa3oBaHusi € ydyeToM TpeOoBaHUI (enepaabHBIX TIOCYAapCTBEHHBIX
00pa3oBaTEeNbHBIX CTAaHAAPTOB W TONy4aeMOW TpOPecCHd WM CHEHHUATBHOCTH CPEIHEro
npodeccuoHaabHOro obpa3oBaHus (mucbMo JlemapramMeHTa rocyJapCTBEHHOM HOJUTHUKU B cdepe
noarotoBku pabounx kagpoB u JIIO Mwunobpnayku Poccum ot 17.03.2015 Ne 06-259) c
yTOUHEHUsIMH, of00peHHbIMU HayuHo-meroauueckum coBeroM lLleHTpa mpodeccuoHanbHOrO
obpazoBanus u cucteM kBanmupukanuit PI'AY «DHUPO» (mporokon Ne 3 ot 25.05.2017 r.);

- Ilpukaza MunucrepcrBa I[IpocBemenuss Poccun ot 12.08.2022 r. Ne 732 «O BHeceHUM
U3MEHEHUH B (QenepaiabHblii T'OCYAApCTBEHHBIM 00pa3oBaTebHbI CTaHJApT CpPEAHEro OoOILIero
o0pa3zoBaHus, YTBEpXKIEHHBIN MpukazoM MuHucTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
O®enepanuu ot 17 mas 2012 r. Ne 413» (3apeructpuposano B Muntoctre Poccun 12.09.2022 Ne 70034);

- denepanbHOTO  TOCYJApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHIApTa  CPEIHETO
npodeccuonansHoro oopazopanus no npodeccuu 23.01.17 Mactep o peMOHTY U OOCITY>KUBAHUIO
aBTOMOOWIJIEH, YTBEp)KIEHHOM TNpukazoM MuHucTepcTBa o00pa3oBaHuss M Hayku Poccuiickoii
Oeneparun ot 9 nexkadbps 2016 r. N 1581 (3apeructpupoBan MuHHcTepcTBOM IocTUIMK Poccuiickoii
Oenepannn 20 nexadps 2016 r., peructpanuonnsii N 44800), ¢ U3MEHEHUSMH, BHECEHHBIMU
npuka3zoM MunucrepcTBa npocsemieHus Poccuiickoit @enepaunn ot 17 nexabps 2020 r. N 747
(3apeructpupoBan MunuctepctBom toctutiun Poccuiickoit ®eneparuu 22 suBaps 2021 1.,
peructparrornsiii N 62178, ¢ usmeneHussMu cornacHo npukasza Ne 464 ot 03.07.2024 r.):

- [IpumepHoit paboueil mporpamMMmbl 00IIE00PA30BATENLHON JAUCHUIUIMHBL «XUMHS» IS
npodecCHOHATIBHBIX 00pa3oBaTeNbHbIX OpraHu3auuif, paspadoranHoit ®I'BOY IO HPIIO u
yTBEpkACHHON Ha 3acefaHnu CoBeTa MO OLIEHKE COJEpXaHUS M KauecTBa MPUMEPHBIX PabOUMX
nporpaMM  001Ie00pa3oBaTEIbHOIO WM COLMAIBHO-TYMAaHUTAPHOTO  IUKJIOB  CPEIHEro
npodeccuoHaibHOT0 00pazoBanus oT «30» Hos1Ops 2022 1., . Mockaa.

- Metoandyeckux peKoOMeHJalMid 1o pa3paboTke M pealu3aluy  aJalnTHPOBAHHBIX
00pa3oBaTeNbHBIX MPOrpaMM CpelHero npodeccuonaabHoro oopazosanus (ITucemo MunobpHayku
Poccun ot 22.04.2015 Ne 06-443).
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1. OBIIASA XAPAKTEPUCTHUKA PABOYEHN INPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUIIJIAHBI «XUMUS».

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaATbHOI

00pa3oBaTeIbHOI MPOTrPAMMBI

AnantupoBaHHass pabodass mporpamma o0ImieoOpa3oBaTeIbHON  yueOHOM
JUCUUIUIMHBL XUMHUSI (Z1ajiee — mporpamMmma) npeaHa3HaueHa i U3y4eHus: XUMUU B
paMKax peaJu3alii CcpeaHero oOmero oOpa3oBaHus B Ipejeliax OCBOEHUSA
aJanTUPOBaHHOM oOpa3oBaTenbHOM mporpammel CIIO (mporpamMmsl TOATOTOBKH
KBaJIM(DUIIMPOBAHHBIX pabounx, ciayxammux) (nainee — AOIT CITO (TIIIKPC)).

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpemgnero oOrmiero
oOpa3oBaHus, MPEIBIBIIEMBIX K CTPYKTYpe, COACPKAHUIO U PE3yJIbTaTaM OCBOCHHS
y4eOHOM JUCHMIUIMHBI «XHUMHS», B COOTBETCTBUM ¢ PexoMeHmauusiMd 1O
OpraHu3allid TOJIYYEHHUsI CpeHero oOImero oOpa3oBaHUs B Tpejeiax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeAaHero mnpodeccruoHanbHOTO 00pa3oBaHus Ha 0Oase
OCHOBHOTO  o0miero oOpa3oBaHusi C yd4eToM TpeboBaHui  (enepanbHBIX
rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB W TOJy4YaeMOW  CHEIHAIbHOCTH
CPEIIHETO npodeccuoHanbHOTO oOpazoBaHus (muceMo JlenaprameHTa
roCyJapCTBEHHOW TOJUTUKU B cdepe nNoAroroBku padouumx kaapoB u IO
Munob6pHayku Poccun ot 17.03.2015 Ne 06-259).

[Iporpamma y4eOHOM JUCHUIUIMHBI pa3padoTaHa C YYETOM OCOOEHHOCTEM
opraHu3ainud  oOpa30BaTENBLHOTO  Mpollecca W MCHXOJIOr0-TMearorudyeckoro
COTIPOBOKJICHHUSI OOYYalOIUXCS WHKJIIO3UBHBIX TPYII, BKIIOYAIOIIMX WHBAIUAOB U
JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710pOBbs (Hanee — il ¢ OB3).

[IpuknagHOii MOIyNb BKJIIOYACT ONWMH pasfen. Paszmen 7. «Xumus B ObITY H
MPOU3BOJICTBEHHON JESATEIBHOCTH YEJIOBEKa» pPEAJM3yeTCs Ha OCHOBE Marepuala,
CBSI3aHHOTO C IKOJIOTHYECKON O€30MacHOCThIO M OIICHKOM TOCHEJCTBUN OBITOBOM U
MPOU3BOJICTBEHHOM JIEATENBHOCTH, [0 OTpacisM Oyayimieid mnpoQpecCuoHaIbHON
JESATEIIBHOCTH O0yJarOIuXC .

1.2. Ilesiu ¥ muIaHMPYeMble pe3yJabTaThl 0CBOCHHUS JUCIHHUILIUHBI.
1.2.1. lleam u1 3aaa4M JTUCHUILIMHBI.

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

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

2) pa3BUTh yYMEHHS COCTAaBIATH (OPMYJIbl HEOPTAaHMYECKUX U OPTaHUYECKUX
BCIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH
pE3yIAbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHYECKHX
OKCIIEPUMEHTAJILHBIX ~ WCCJIENIOBAaHMA C  COOJIOJIGHWEM TpaBuUiI  0€30IMacHOTO
oOpallleHHsl C BEIIeCTBaMU U JIabOpaTOpHBIM 000PYI0BAHUEM;



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

5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEICTBUS CBOCH NEATEILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOIIECCOB;

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

1.2.2. Ilnanupyembie  pe3yJbTaThbl O0CBOCHUA 001eoOpa3oBaTeIbLHOI
TUCIHUTITHHBI.

OcBoenne coaepkaHus y4eOHOW TUCHUIUIMHBI XUMHS  OOCCIICUMBACT
JOCTHKEHHE CTYIEHTAMU CICAYIOIIUX PE3yIbTaTOB:

0J151 CIAOOCLIUAUX 0OVYAIOUIUXCSL:

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

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

— c(OpMUPOBAHHOCTh W PA3BUTHE OCHOBHBIX BUJOB PEUEBOU NE€ATEIBHOCTH
O0yJarommxcss — CIyXO3PUTEIBbHOTO BOCHPUITHS (C HCIONb30BAHHEM CIYXOBBIX
annaparoB U (WJIHM) KOXJIEAPHBIX UMIUIAHTOB), TOBOPEHHUS, YTEHUS, TUChMA.

07151 06Y4aAOUUXCA C HAPYULEHUAMU ONOPHO-08USAMENbHO20 ANNAPaAma.

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

— CHOCOOHOCTh K OCMBICIICHHIO W JuddepeHnnanu KapTUHBI MHpa, e
BPEMEHHO-TIPOCTPAHCTBEHHOW OpraHU3aIlny;

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

0J151 CIAbOBUOAUUX OOVHAIOWUXCSL:

— c(OpMUPOBAHHOCTH HABBIKOB MTUChMa Ha OpaiiJIeBCKOM MeYaTHOM MAaIlIMHKE;



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

Kon u IlnanupyeMsblie pe3yJbTaThbl OCBOEHHS JHCHUIIUHBI
HAUMEHOBaHU
e

(dopMupyeMbIX OO0uue JAucuMnyimHapHble

KOMIIeTeHIU

OK 01. B yacTu Tpy0BOI0 BOCIUTAHMS: - BIaJeTh CHUCTEMOM XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET:

Bri6upats - TOTOBHOCTb K TPYdy, OCO3HAHWE IICHHOCTH | OCHOBOIIOJIATAOIINE TOHATUS (XUMUYECKUH DIIEMEHT, aTOM, DJICKTPOHHAS

CHoco0bI MacTepcTBa, Tpy10ito0ue; obonouka aroma, s-, p-, O-2JIEKTPOHHBIE OpPOUTATH AaTOMOB, WOH,

pelieHus 3a1a4 | -  TOTOBHOCTh K aKTHUBHOM  JICSATEIHHOCTH | MOJICKYJIa, BaJICHTHOCTh, JICKTPOOTPUIIATEIIBHOCTh, CTENICHh OKHCIICHUS,

npodeccuoHan | TEXHOJOTHYECKOW W COLMANbHOM HANpaBICHHOCTH, | XMMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBIA 00beM,

BHOM CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W | YIIIEPOAHBIA CKelleT, (DyHKIMOHAbHAS TPYIa, paJuKall, H30MEpHs,

NESATENIbHOCTH | CAMOCTOSATEIHHO BBITIOTHATh TAKYIO JIESTEIbHOCTH; U30MEPBI, TOMOJIOTUYECKHI PsAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOA- U

NPUMCHHUTEIBH | - UHTEPEC K pa3iuuHbIM cepam nmpodeCCHOHATBHON | a30TCOACpKAIINE COCIUHCHUS, OHOJOTMYEeCKH AaKTHBHBIC BEIIECTBA

0 K pa3NIUYHbIM | JIEATEIBHOCTH, (yrmeBompl, XUpbI, O€JKH), MOHOMEp, IOJUMEp, CTPYKTYpPHOE 3BEHO,

KOHTEKCTaM OBnanenue YHHBEpPCAJbHBIMU Y4eOHBIMH | BBICOKOMOJIEKYJISIPHBIE COCITMHEHHS, KPUCTAUTUYECKasi pPElIeTKa, THIIBI
NMO3HABATEJIbHbIMHU AeHCTBUIMMU: XUMHYECKUX  pPEaKIuil  (OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIC, JK30-U
a) 6a30BbIe JIOTHYECKHUE AeiiCTBHS: SHAOTEPMHUYECKHE, PEAKIIMH WOHHOTO OOMEHa), pacTBOp, JJICKTPOJIHTEHI,
- CaMOCTOSITENTEHO (hopMynupoBath U | HEONEKTPOIUTHI,  DJNEKTPOJIUTHYECKAsT  JUCCOIMALUS,  OKHUCIUTENb,
aKTyaJIM3MpOBaTh NPOOJIEMy, paccMaTpuBaTh €€ | BOCCTAHOBHUTENb, CKOPOCTh  XHMHYECKOM  PEaKIUu, XHUMHYECKOE
BCECTOPOHHE; paBHOBECHE), TEOPUHU M 3aKOHBI (TEOpPUS XUMHYECKOTO CTPOCHHUS
- yCTaHaBJIMBATh CYIICCTBEHHBIM NPH3HAK WU | OpraHuYecknx BemiecTB A.M. ByrtimepoBa, Teopwsi IIEKTPOIUTHYECKOM
OCHOBaHUs IS CpaBHEHHUA, KilaccU(PUKAIMK W | IucconManuu, mnepuoanyeckuit 3akon J[.M. MenneneeBa, 3aKoH
00001IeHUS; COXPAaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH,
- OmpenensaTh UENH JeATeIbHOCTH, 3aJ]aBaTh | (aKTOIOTHYECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe, MOJIYYCHHH H
mapaMeTpsl ¥ KPUTEPUU UX JOCTHIKCHHS, 0€30MacHOM  WCTOJb30BAaHUM  BAXHCUINIUX  HEOPraHUYECKHX U

- BBIBJISITH 3dKOHOMCPHOCTU W TIPOTUBOPCUUA B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCHUTb KOPPCKTHUBBI B ACATCIIBHOCTb, OLICHUBATH
COOTBETCTBUEC PE3YJIBTATOB LCIIAM, OHCHHUBATHL PUCKU
HOCJ'ICI[CTBPIIZ JACATCIIbHOCTH,

- pa3BUBAaTb KPCAaTHBHOC MBIIIJICHUC IIPH PCHICHUU
KHN3HCHHBIX HpO6JICM

OpTraHUYCCKUX BCIICCTB B 6BITy n HpaKTI/I‘-ICCKOI\/'I JACATCIIBHOCTH YCJIOBCKA,
- YMCTb BBIABJIATH XAPAKTCPHBIC IMPU3HAKKW M B3aWMOCBA3b HU3YYCHHBIX
HOHHTHﬁ, MNPUMCHATL COOTBCTCTBYIOIIUC IIOHATHUA IIPU  OINUCAHUHA
CTPOCHUA U CBOICTB HCOPTraHUYCCKUX W OPraHUYCCKHUX BCIICCTB U HUX
HpeBpaH_IeHI/Iﬁ; BBISIBJISITH B3aHUMOCBSI3b XUMUUECKUX 3HAHUHN C TTIOHITUSIMU
" OpEACTaBJICHUAMU APYTUX €CTECTBCHHOHAYYHBIX MMPECIAMETOB,

- YMCTb HUCIOJB30BaTb HAWMMCHOBAHUA XUMHUYCCKUX COCIII/IHCHI/Iﬁ




0) 0a30BbIe HCCEeI0BaTEIbCKIE TeHCTBUS:

- BJIaJIETh HABBIKAMH YYEOHO-HCCIIEAOBATEIBCKON H
MIPOCKTHOM JIESITEIbHOCTH, HAaBBIKAMHU DPa3peIICHUs
npo0Jem;

- BBIABISATH TNPUYUHHO-CIICJICTBEHHBIC CBSI3U WU
aKTyaJIU3upOBaTh 3aJady, BBIJBUIaTh THUIIOTE3Y €€
pElIeHUs, HAXOIUTh apTyMEHTBI JIJIsl IOKa3aTelIbCTBa
CBOMX YTBEPXKIEHUM, 3a7aBaTh MapameTphl U
KPUTEPUU PEIICHHUS;

- AQHAJIU3UPOBATh IIOJYYEHHbIE B XOJAE PpELICHUS
3a/1aud  pe3yJbTaThl, KPUTHYECKU OLICHUBATh UX
JIOCTOBEPHOCTD, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

- YMETb NEPEHOCUTh 3HAHMS B IO3HABATEIbHYIO U
MPaKTUYECKYIO 00JIACTH KU3HEACITEIBHOCTH;
- yMETb HWHTETPUPOBATH 3HAHHUS U3
MPEIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIC UJICH, IIpEJIaraTh OPUrMHAIbLHbBIC
MOJAXO/bI U PEIICHHUS;

- CIMOCOOHOCTh UX MCIOJIb30BAHUS B MIO3HABATEIIHHOM
Y COLIMAIBHOW ITPAKTHUKE

Pa3HbIX

MEXKIYHAPOAHOTO COK3a TEOPETHYECKOM M NPUKIAJHOM XUMHH U
TPUBHAJIbHbIE HA3BaHMs BaXXHEHIIMX BEIIECTB (STWIICH, alleTUJICH,
rIUIepuH, GeHon, GpopManbaeruy, YKCycHas KHCIOTa, TIUIHMH, YrapHbIA
ra3, yrjeKMCIbld ra3, aMMMakK, ralleHas W3BECTh, HEralieHas H3BECTb,
NUThEBAs COJAa M JIPYT'HX), COCTaBIATH (HOPMYJIbl HEOPraHHMYECKUX U
OpPraHMYECKUX BEILECTB, YPAaBHEHUS XUMHUECKUX PEaKIUil, OOBACHATD UX
CMBICJ; TMOATBEPXKAATh XapaKTEpHblE XHMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIIMMHM  JKCIIEPUMEHTAMM W 3alUCSAMU  YpaBHEHUU
XUMHYECKUX PEAKIIU;

- YMETh yCTaHaBJIUBATh MPUHAMJICKHOCTh U3YUEHHBIX HEOPraHUYECKHUX U

OPraHMYECKUX BEIIECTB K ONPEIEICHHBIM KJlaccaM M IpylIaM
COCIUHEHUI, XapaKTepU30BaTb HX COCTAB U Ba)KHEWIINE CBOMCTBA;
ONpeAensaTh BUABl XUMHUYECKHUX CBsi3ell  (KOBaJ€HTHas, WOHHasi,
MeTaJUIn4ecKas, BOJOPOJHAsA), THUIBl KPUCTAUIMYECKUX  PELIETOK
BEIIECTB; KJIACCU(PHUIIMPOBATH XUMUIECKUE PEAKIIIH;

- chopMuUpoBaTh NPEJCTABICHUA: O XHMHUYECKOH COCTaBISAIOLICH

€CTeCTBEHHOHAYYHOH KapTUHBI MUpPA, POJIH XUMHUH B TIO3HAHUU SIBJICHUI
Opupozbl, B (OPMUPOBAHMM MBIIUIEHUS M KyJIbTYphl JMYHOCTH, €€
(YHKIIMOHATBHOW ~ TI'PaMOTHOCTH,  HEOOXOIUMOM  Juisi  pellieHus
NPaKTUYECKUX 3aJad M DSKOJIOIMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CpENIE;

- YMeTh MPOBOJUTH PACUETHI MO XUMHUYECKUM (OpMYJIaM M ypaBHEHUSM
XUMAYECKHX pEaKIUil ¢ HCIOJNB30BaHUEM (U3UYECKUX  BEIHYHH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJMYECTBEHHOH CTOPOHBI: MAacChl,
o0bemMa (HOpPMaJbHBIE YCJIOBHSA) Ta30B, KOJMYECTBA  BEIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMHUECKUE 3HAHUS Ul IPUHSITUS pEIIeHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYallUsX, CBS3aHHBIX C BEHIECTBAMH M MX
MIPUMEHEHHEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpencTBa
TTOMCKa,

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OpMHPOBAHHOCTD MHPOBO33PEHH,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM U  OOILIECTBEHHOW NPaKTUKH,
OCHOBAHHOTO Ha Janore KYJIbTYD,

- yMeThb IUIAaHUPOBaThb U BBINOJHATh XUMHUYECKUH HKCHEPUMEHT
(mpeBpallleHus OpPraHWYECKHUX BEIIECTB IPH HArpeBaHUM, MOJyYeHHE
STHJIEHA U U3yYEHHUE €ro CBOMCTB, KAUeCTBEHHbIE PEaKLUU HA allbJIeTU/IbI,
KpaxMall, YKCYCHYIO KHCJOTY; JA€HaTypauus O€JIKOB NpU HarpeBaHHH,
LBETHbIE pPEaKIUH OEJIKOB; MPOBOAUTH pPEAKIMHM HOHHOIO OOMeHa,




aHanmm3a u
UHTEPIpETAuN
UHPOpPMALIUU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
ISt
BBITTOJTHEHHS
3aa4
npodeccuonan
bHOU
JeSITeTbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOErO0 MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpPLIECHCTBOBAHUE S3bIKOBOM W YHTATEJILCKOM
KyJbTYphl KaK CpEICTBAa B3aWMOJICUCTBUS MEXKIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HaHUE€ IIEHHOCTH HAYYHOH JESATEIbHOCTH,

TFOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO u
UCCIIEI0BATEIbCKYIO JeSTeIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE;

Osiagenue YHHBEPCAJIbLHBIMH Y4eOHBbIMH

MO3HABATEJIbHBIMH 1eHCTBUIMMU:

B) padora ¢ ungopmanmeii:

- BIIQJIETh HABBIKAMH TIOJIyYeHHs] HH(OpMAIMH W3
UCTOYHUKOB  Pa3HbIX  THUIOB, CaMOCTOSTEIbHO
OCYIIECTBIISITh TOUCK, aHAIM3, CHUCTEMATH3alUI0 M
UHTEPIPETAMI0 UHPOPMAIIMH Pa3IUYHBIX BUAOB U
dbop™m npeacTaBIeHUs;

- cO3/1aBaTh TEKCTHI B Pa3IMUHBIX (hOpMaTax ¢ yueToM
Ha3HaYeHUs: MHQOpMAalMM M LEJIeBOM ayAUTOpPHUH,
BbIOMpas ONTUMANbHYIO (OpPMY TNpPEICTaBICHUS U

BHU3YyaJIu3aluu;
- OUEHMBATh  JOCTOBEPHOCTb,  JIETUTUMHOCTH
nHpopMaluu, ee COOTBETCTBHE TIPABOBBIM U

MOPaJIbHO-3THYCCKUM HOPMaAM;

- HCIOJIb30BaTh CpeACTBA HWH(DOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX ~ TEXHOJOTHMH B  pelIeHUuU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c COOTI0ICHHEM
TpeOOBaHUI HPPrOHOMHUKH, TEXHUKH O€30MMacCHOCTH,
TUTUEHBI,  PEeCypcocOepexeHus, MPaBOBBIX |
STUYECKHUX HOPM, HOPM nH(}pOpMaITMOHHON
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHOH 0€301MacHOCTH

OMpEeNENATh CpeAy BOJHBIX PACTBOPOB, KAauyeCTBEHHBIE pEAKIUU Ha
cynabdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHMS; pellaTh
SKCHEepUMEHTANIbHbIE 3amaun 1o Temam "Mertamibsl" u "Hemeramisl") B
COOTBETCTBUM C MpaBUJIAMHM TEXHHUKH O€30MacHOCTH MpH OOpallleHuu ¢
BEIIECTBAMH U J1a0OpaTopHbIM  00OpyIOBaHMEM;  MPEACTABIATH
pe3yNbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3anucu YpaBHEHMIA
COOTBETCTBYIOIIUX PEAKIUN U (POPMYIHPOBATH BBHIBOJBI HA OCHOBE ITHX
pe3yJIbTaTOB;

- YMETh aHATU3UPOBATh XUMHUYECKYI0 WH(OPMAILHIO, MOIy4aeMyl0 W3
pa3HBIX UCTOYHUKOB (CPEACTB MaccOBOMl MH(popMmaiuu, cetb HTepHET U
Apyrue);

- BJAAeTh OCHOBHBIMM METOJAaMU HAy4yHOTO TIO3HAHHS BEIIECTB U
XUMUYECKUX  SABJICHUM  (HAOJIOJEHHWE, W3MEPEHHE, OSKCIEPUMEHT,
MOJICTTUPOBAHUE);

- YMETh MPOBOJHTH PACYETHI 110 XUMHUYECCKHM (OpMyJIaM B ypaBHEHUSIM
XUMHYECKHX pEaKIHi ¢ HUCHOJMb30BaHWEM (U3UYECKUX BEIUYHH,
XapaKTEepPU3YIOUIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacCHhlI,
o0bemMa (HOpPMalbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA  BEIECTBA;
WCIIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHATHUS PEIICHUN B
KOHKPETHBIX XU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIECTBAMH U HX
MIPUMEHEHUEM




JIMYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTbh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOITPEAEIIEHHUIO;

-OBJIa/ICHUE HaBBIKAMHM Y4eOHO-HCCIIeI0BATENbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;
OBananenue YHHBEPCAJIbHbIMH
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMeCTHasi 1eAITeIbHOCTD!

- OHMMaTh M HCHOJIb30BAaTh IPEUMYILIECTBA
KOMaHJIHOW ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh 1LEIM COBMECTHOM JIESITEIbHOCTH,
OpraHU30BBIBaTh U KOOPAUHUPOBATH EUCTBUS IO €€
JOCTHKCHUIO: COCTAaBIISITh iaH JIeHCTBHIA,
pacupenensaTh pojid C y4eTOM MHEHUM Y4YaCTHHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBIMOIHATE PabOTY B YCIOBUSAX

peasbHOTO, BHUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aMMOJICUCTBUSI;
- OCYLIECTBJIATH  ITO3UTUBHOE  CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYalMsIX, MPOSBISITH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBiaseHue YHUBEPCAJbLHBIMH PeryJsiTHBHBIMU
AEeCTBUAMMU:

') NPUHATHE ce0s1 M APYrUX JHOAeii:

- IPUHUMAaTh MOTUBBI M apryMEHThl APYTHX JIIOJAEH
MIPU aHAJIH3E PE3YJIbTATOB JEATEILHOCTH;

- MpU3HABaTh CBOE MPaBO W MPABO APYrUX JIIOJEH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIHH
JPYTOro 4eI0BEKa,

- yMeThb IUIAHUPOBaTb M BBINOJHATH XUMMYECKHH HKCHEPUMEHT
(npeBpallleHUsT OPraHUYECKUX BEIECTB IIPU HArpeBaHMM, IOJIY4YEHUE
STUJICHA U U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIMH HA alIbAETH/Ibl,
KpaxMaJl, YKCYCHYIO KHCJOTY; JeHaTypalus O€JKOB IpH HarpeBaHMU,
[[BETHbIE pPEAKLUUU OENKOB; IPOBOAUTh pPEAKLUU HOHHOTO OOMEHa,
ONpEAEATh Cpely BOJIHBIX pacTBOPOB, KAuyE€CTBEHHBIE pEAaKLMM Ha
cynbdar-, kKapOOHAT- U XJOPHUJ-AaHUOHBI, HA KaTHOH AMMOHMS; pelLIaTh
SKCIIEpUMEHTaIbHbIE 3afaun 1o TemaMm "Meramisl" u "Hemeramisl") B
COOTBETCTBUM C IPAaBUIAMU TEXHUKHM O€30MAaCHOCTU INpH OOpAIIEHUU C
BEIIECTBAMM M JIaDOpaTOpHBIM  00OpYIOBaHHEM;  MPEICTABIATH
pe3yibTaThl XUMHMUYECKOIO SKCIEpUMEHTa B (OpMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKUUN U (OpPMYIHPOBATH BBIBOJBI HA OCHOBE ITHUX
pe3ysbTaToB
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OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopmupoBaTh TPEIACTABICHUSA: O XUMHUYCCKOM COCTABIISIOIICH
CopeiicTBoBath | - C(POPMHUPOBAHHOCTH 3KOJOTUYECKON KYIBTYpBI, | €CTECTBEHHOHAYYHOUW KapTHHBI MUPA, POJIU XUMHH B MO3HAHUU SBIICHUHN
COXPaHEHUIO NOHMMAaHHWE BIMSHUS  COLMAIHHO-PKOHOMUYECKUX | IPUPOABI, B (OPMUPOBAHMHM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpY’Karollled | MpOoLecCOB Ha COCTOSIHME MPUPOTHOM M COLMANBHOM | GYHKIIMOHATBHOW  TIPaMOTHOCTH,  HEOOXOIUMOM  Juisi  pellieHus
cpensl, cpensl, OCO3HaHHWE  TJI00ANBHOTO  XapakTepa | MPaKTHYECKUX 3aJa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
pecypcocOepex | IKOJOTHYECKUX MPodIieM; CBOEMY 37I0POBBIO U IPUPOIHOM CPENE;

€HHUIO, - IUJIAHHPOBAaHUE M OCYIIECTBJICHUE JEHCTBHH B | - yMETh COOJIOAATH MpaBHiIa SKOJIOTUYECKH IeIECO00Pa3HOTO MOBEICHUS
IIPUMEHSATH OKpyXarollled cpeAe Ha OCHOBE 3HaHMs IieJiel | B ObITY U TPYAOBOM JEATEIbHOCTH B LIENSAX COXPAHEHHSI CBOETO 370POBbs
3HaHUS 00 YCTOMUYMBOI'O pa3BUTHUS YEJIOBEUECTBA; U OKPYXKAIOIIEH MPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTH BO3JEHCTBHS
U3MEHEHUU AKTHUBHOE HENpPUITHE ACUCTBUM, NPUHOCAILIMX BPEJA | HA JKUBbIE OpPraHU3Mbl OIPEICICHHBIX BEIIECTB, IOHUMAs CMBbICI
KJINMATA, OKpY’KaroIlleH cpeae; IIOKa3aTelIs PeaeIbHON JOIyCTUMON KOHLIEHTPALuU

MPUHIHUIIBI - yMEHHE TPOTHO3UPOBATH  HEOIATOMPHUITHHIC

OepexIInBOro DKOJIOTUYECKHE TIOCIEACTBUS  IPEANPUHAMAECMBIX

MIPOU3BOJCTBA, | ACHCTBUM, IpPEeIOTBpallaTh UX;

3P PEeKTHBHO - paclIMpEeHHUE OMbITa ACATEIBHOCTH 3KOJIOIMYECKOU

JIECTBOBATh B | HAIIPaBJIECHHOCTH;

Ype3BbIYAHBIX | - OBJIAJICHUE HaBbIKAMU Y4€OHO-UCCIIE0BATENbCKOM,

CUTYyaIUAX MIPOEKTHOM M COLMATIBbHOM IESITEIbHOCTH;

K 2.1. B yacTu TpyA0BOro BOCIMTAHUSA: - YMETh BBIABIATH XapaKTEPHBIE IPU3HAKY U B3aUMOCBSA3b NU3yUYECHHBIX
OcymiecTBiATh | - TOTOBHOCTH K TPYydy, OCO3HAHHE IIEHHOCTH | MOHATUN, IPUMEHATh COOTBETCTBYIOIIME MOHATHS MPU ONTUCAHUU
TEXHUYECKOE MacTepcTBa, TPY10JI00ue; CTPOEHHUSI U CBOMCTB HEOPTAHUYECKUX M OPTAHMYECKUX BEIIECTB U UX
oOciyXMBaHUE |-  TOTOBHOCTh K  AQKTUBHOM  JIEATENBHOCTH | IPEBPAIICHUI; BBISBISATH B3aUMOCBSI3b XUMUYECKHX 3HAHUH C MOHATUSIMU
ABTOMOOWJIbHBI | TEXHOJIOTHYECKOW W COLMAJIbHOM HANpaBIEHHOCTH, | U MPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYUHBIX [TPEIMETOB,;

X JBUTATEJICH.

CHOCOOHOCTh ~ MHHULUHUPOBATh,  IUIAHUPOBATb U
CaMOCTOSITENILHO BBIIIOJIHATH TAKYIO AESITEIbHOCTD;

- HHTepeC K pa3inyHbIM cdepam npodeccuoHaIbHOM
JeSITeNIbHOCTH,

Osuanenue YHHBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMU 1efICTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

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

- YMETb UCIOJb30BaThb HAWMEHOBAHMSI XHMUYECKUX COEAMHEHUN
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOW M NPUKIAJAHOW XHUMUU U
TPUBHAJbHbIE Ha3BaHMS BaKHEHIIMX BEIIECTB (ITWUJIEH, alleTHJIEH,
TIIMLEPHUH, (eHo, GopManbAeruj, YKCyCHasi KMCIO0Ta, MIMIMH, YrapHbIA
ra3, yIJIEKHCIBIM ra3, aMMHUak, ramieHas W3BECTb, HEralleHas H3BECTb,
MUThEBAss CO/MAa U JIPYI'MX), COCTaBIATH (OPMYJIbl HEOPraHUYECKUX H
OpPraHUYECKUX BEIIECTB, YPAaBHEHHUS XUMUYECKUX PEeaKLUU, OOBSICHITh MX
CMBICJ; TOATBEPXKAATh XapaKTepHblE XHMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMHU  DKCIIEPUMEHTaMHU W 3allUCAMU  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 JEATEIbHOCTb, OILICHUBATH
COOTBETCTBUE PE3YJIHTATOB IEJSIM, OIICHUBATH PUCKHU
MOCJIEJICTBUM J1€ATEIIbHOCTH;

- pa3BUBAaTh KPEaTHMBHOE MBINUJICHUE TPH PEIICHUU
YKU3HEHHBIX TIPpo0OiieM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BIIQ/IeTh HABBIKAMHU Y4eOHO-HMCCIIEIOBATENIbCKOW U
MIPOCKTHON JIESITEIIbBHOCTH, HAaBBIKAMH DPa3peIICHUs
npo0Jem;

- BBIABISTH TNPUYMHHO-CIICJICTBEHHBIC CBSI3U W
aKTyaJIu3upoOBaTh 3ajady, BBIIBUIaTh THUIOTE3y €€
pelieHus, HaXOAUTh apTyYMEHTHI I JI0Ka3aTeIbCTBA
CBOMX YTBEpXKIEHMI, 3aJaBaTb MapamMeTpbl U
KPUTEPHUU PEIICHHUS;

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

- YMETb NEPEHOCUTh 3HAHMS B IMO3HABATEIbHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACITEIHbHOCTH;
- yMEThb HUHTETPUPOBATH 3HAHUSI 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 YCTAHABJIMBATH NPUHALJICKHOCTbL U3YUYCHHBIX HCOPraHUYCCKUX U

OPraHMYECKHX BEUIECTB K ONPEICIICHHBIM KjlaccaM M IpyIam
COCIMHEHUM, XapaKkTepU30BaTb HX COCTaB M BaKHEHIIWE CBOMCTBA;
ONpeNeNATh  BHJbl XHMHYECKHUX CBs3ed  (KOB&JIEGHTHAs, MOHHAs,
METaJlJIN4YeCKasi, BOJOPOJHAs), THUIIBI KPUCTALUIMYECKUX  PELIETOK
BEILIECTB; KJIACCU(PHUIMPOBATH XUMUUECKUE PEaKIH;

- chopmupoBaTh TPEACTABICHUSA: O XUMHUYCCKOW COCTABIISIOIICH

€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMHUHU B MO3HAHUU SBIICHUN
npUpoAbl, B (OPMUPOBAHUM MBIIIICHUS W KYyJIbTYyphl JUYHOCTH, €€
(YHKIIMOHATTBHOW ~ TPaMOTHOCTH,  HEOOXOIMMOW  UIsl  pelleHUs
OPAKTUYECKUX 3a/7a4 MU DKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IPUPOTHOM Cpelie;

- YMETb NMPOBOJAUTH PACUYETHI 110 XUMUYECKUM (HOpMYyJiaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIHiA ¢ UCTIOIb30BaHUEM (PU3NYECKUX BETUYHH,
XapaKTEepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: MAacCHhl,
o0Bbema (HoOpMasbHbIE YCIOBHS) Fa30B, KOJMYECTBA BEIIECTBA,
MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJISl IPUHATUS PEIICHUI B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHUEM

- YMETb COOJIIOIaTh MPaBUiIa SKOJIOTUYECKH 1eJ1eCO00pa3HOTO MOBEACHHS
B OBITY U TPYZOBOH JEATEIBLHOCTH B LIEJISIX COXPAHEHHUS CBOETO 370POBbs
Y OKPYXKaIOILEeH MPUPOIHOM CPe/ibl; YYUTHIBATh OMACHOCTH BO3ACHCTBUS
Ha >KMBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAasl CMBICT
MOKa3aTels MPeaeIbHON JOMYyCTUMON KOHLIEHTPALUH;

- yMeThb IUJJAHUPOBaTh M BBIMOJHATH XUMHYECKUUA OKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKHX BEIIECTB MPHU HATPEBaHHUM, IOJYYCHUE
STHJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEaKLIUU HA allbJeTU/IbI,
Kpaxmall, YKCYCHYI0 KHCIOTYy; JIeHaTypaiusi OeJIKOB MpU HArpPEeBaHHH,
LBETHbIE pEAaKIUH OEJIKOB, MPOBOAUTH pPEAKIMH HOHHOIO OOMeHa,
ONpEAENATh Cpely BOJIHBIX pacTBOpPOB, Kauye€CTBEHHbIE pEAaKLHUHU Ha
cynbdar-, kKapOOHAT- W XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHWUS; DPeIIaTh
JKCIIEpUMEHTaNbHbIe 3a7aun 1o Temam "Mertamiel" U "Hemetamnsl") B
COOTBETCTBUM C MpaBUIaMHM TEXHHUKH O€30MacHOCTH IpH oOpallleHuu ¢
BelIECTBAMH M JIA0OpaTOPHBIM  O0OpYyIOBaHUEM;  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;

AKTHUBHOE HEMIPUATHE NCUCTBUH, NPHUHOCAILIUX BpEX
OKpYXarollen cpene;

- YMEHHE IPOTHO3HPOBAThH
9KOJIOTMYECKHE  IIOCIIEICTBUSA
JIEMCTBUM, IPEAOTBPAILATD UX;

- pacIIMpEeHHE ONIBITAa ACSATEIBHOCTH JKOJOTHYECKON
HaIIPaBJICHHOCTH;

- OBJIQJICHUE HABBIKAaMH Y4e€OHO-HCCIIe10BATEIbCKOM,

MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

HeOJIaronpusITHbIE
IpeANPUHIMAEMBIX

pe3yabTaThl XUMHYECKOTO 3KCIepHMEHTa B (opMe 3alHcCH YypaBHEHHM
COOTBETCTBYIOIMX peakiuil 1 (GOpMyIHPOBATH BHIBOJbI Ha OCHOBE ITHX
pe3yiIbTaTOB;

- YMEThb aHAJIM3UPOBATh XMMUYECKYI HH()OpPMALUIO, MOIy4aeMyko U3
pa3HBIX UCTOYHHUKOB (CPEACTB MAaccoBOi mHpopMaiuu, cetb MHTEpHET H

Apyrue);
- BJIAACTh OCHOBHBIMHU MCTOJAaMHU HayIIHOI‘O IIO3HAHUA BCIICCTB U

XUMHYECKUX  SIBJeHUM  (HaOmioJgeHue, U3MEpeHUe, OSKCIEPUMEHT,
MOJICIMPOBAHUE);
- chopmupoBaTh MPEACTABICHUSA: O XUMHUYECKOM COCTaBISIOIIEH

€CTECTBEHHOHAY4YHO! KapTUHBI MUPA, POJIM XUMHUU B ITIO3HAHWUM SIBJIICHUU
Opupozbl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYphl JHMYHOCTH, €€
(YHKIMOHATBHOW  I'PaMOTHOCTH,  HEOOXOIWMOW  JUIsl  pPELICHHUs
NPAaKTUYECKUX 3aJad M D3KOJIOIMYECKHM OOOCHOBAHHOIO OTHOILICHUS K
CBOEMY 3J10POBBIO U IIPUPOJHOU CPELE;

- yMeTh COOJIOAATh MPaBUJIa 3KOJIOIMUYECKH 1[€1eCO00pa3HOro MOBEACHUS
B OBITY U TPYJOBOW JESATEILHOCTU B LEJIAX COXPAHEHUS! CBOETO 3/I0POBBS
U OKPY’KAIOLIEH NPUPOAHON CpPEIbl; YYUTBIBATH OIACHOCTH BO3JIEHCTBUSA
Ha JKMBBIE OpraHU3MBbl OIPEACIICHHBIX BEIIECTB, IIOHMMAs CMBICI
IIOKa3aTells PeAeIbHON JOIyCTUMON KOHLIEHTpaluU

IK 2.2.
Ocy1iecTBIsTh
TEXHUYIECKOE
o0cITy’)KuBaHHe
INEKTPUUECKUX
U 3JIEKTPOHHBIX
CHCTEM
ABTOMOOMIICH.

B uactu TPYAOBOI'O BOCIIUTAHUSA:

- TOTOBHOCTb K TpYHdy, OCO3HAaHHWE IIEHHOCTH
MacTepcTBa, TpyAoooue;
- TOTOBHOCTh K  aKTHBHOW  JI€ATEIbHOCTH

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

- UHTEpeC K pasNu4HbIM cdepam npodeccrnoHalbHON
NeITeILHOCTH,

Osuanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMU 1efiCTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynupoBath 51

- YMETh BBISBIIATH XapaKTePHBIC IPU3HAKU M B3aUMOCBSI3b U3YUCHHBIX
MOHSITUNA, TIPUMEHATH COOTBETCTBYIOIINE TOHATHS MTPH OMUCAHUH
CTPOCHHS ¥ CBOHCTB HEOPTAHWYCCKUX U OPTAaHMUYECKUX BEIIECTB U MX
MPEBPAICHHI; BBISBISATH B3aUMOCBSI3b XUMUUECKHUX 3HAHUHN C MMOHSATUSIMU
Y TIPEJICTAaBICHUSIMHA JPYTHX €CTECTBEHHOHAYYHBIX IMPEIMETOB;

- yYMeTh UCIHONB30BaTh HAWMEHOBAHMS XHUMHUYECKUX COEAMHEHUMN
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM M NPUKIAJAHOW XHUMUU U
TPUBHAIIbHBIE HA3BaHWS BaXHEHIIUX BENIECTB (ITHIICH, alleTUJICH,
rmnepuH, ¢eHos, GopManbIerua, YKCyCHasl KUCIIOTa, TIIHINH, YrapHbIA
ra3, yIJIEKHCIbIM ra3, aMMHUak, raiieHas W3BeCThb, HETalleHas H3BECTb,
MMATBEBAsE COJa W JIPYTHX), COCTABJISITH (OPMYJIBI HEOPTaHUYCCKUX H
OpPTaHMYECKUX BEIECTB, YPABHEHUS XUMHUYECKUX PEaKINil, OOBICHATh HX
CMBICJ; TIOATBEPKIATh XapaKTepHbIC XHMHUYCCKHE CBOWCTBA BEHISCTB
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aKTyaJIM3UpoBaTh MPOOJEMy, paccMaTpuBaTh €¢
BCCCTOPOHHE;
- YCTaHaBJII/IBaTB CyH_IeCTBeHHBIfI HpI/I3HaK NI
OCHOBAaHMS JJIS CPaBHEHHUS, KiaacCUDUKALUK U
000011IeHH S ;
- OmpefensTh LEIM  JICATEIBHOCTH, 3aJ1aBaTh

napameTpbl U KpUTEPUU UX JTOCTHXKCHHUS;
- BBUIBIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHs B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JIEATEIBLHOCTh, OICHUBATH
COOTBETCTBUE PE3YJIHTATOB IEJSIM, OIICHUBATH PUCKH
MTOCJICACTBHI JIEATEILHOCTH,

- pa3BUBAaTh KPEaTMBHOE MBINUJICHUE TPH PEIICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BIIQJIeTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOW U
MIPOCKTHOM JIESITEIIbHOCTH, HAaBBIKAMH DPa3pEIICHU
npo0Jem;

- BBIABISTH TNPUYUHHO-CIICJICTBEHHBIE CBSI3U W
aKTyaJlu3upoBaTh 3aJady, BBIIBHTaTh THIOTE3Yy €e
pelieHus, HaXOAUTh apTyYMEHTHI I JI0Ka3aTeIbCTBA
CBOMX YTBEp)KICHHI, 3aJaBaTh TMapaMeTpbl U
KPUTEPHUU PEIICHHUS;

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

- YMETb NEPEHOCUTh 3HAHMS B IMO3HABATEIbHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACITEIIPHOCTH;
- yMeThb UWHTETPUPOBATH 3HAHHUS W3
MpeIMETHBIX 00acTel;

- BBIJIBUTATh HOBBIE UJCH, NIPEATIaraTh OPUTHHAIbHbBIE
MOAXO/bI U PEIICHHUS;

- CIMOCOOHOCTH UX MCIOJIb30BAaHUS B IIO3HABATEIIHHOM

Pa3HbIX

COOTBCTCTBYIOIIMMHU
XHUMHUYCCKUX peaKHI/Iﬁ;
- YMCTh YCTAHABJIMBATH NPUHAIJICKHOCTbL U3YUYCHHBIX HCOPraHUYCCKUX U

DKCIIEPUMEHTAMM W 3alUCSIMU  YPaBHEHUHU

OPraHMYECKHX BEUIECTB K ONPEICIICHHBIM KjlaccaM M IpyIam
COCIMHEHUM, XapaKTepU30BaTb HX COCTaB U BaKHEHIIWE CBOMCTBA;
ONpeNeNATh  BHJbl XHMHYECKHUX CBs3ed  (KOB&IEGHTHAs, MOHHAs,
METaJlJIM4YecKasi, BOJOPOJHAs), THUIIBI KPUCTALUIMYECKUX  PELIETOK
BEILIECTB; KJIACCU(PHUIMPOBATH XUMUUECKUE PEaKIIH;

- chopmupoBaTh TPEIACTABICHUSA: O XUMHUYECKOM COCTABIISIOIICH

€CTECTBEHHOHAYYHOW KapTUHBI MUPA, PO XUMHUH B MO3HAHUU SBIICHUN
OpUPOJBI, B (OPMUPOBAHWU MBINUICHHS W KYJIbTYPHl JIMYHOCTH, €€
(YHKIIMOHATTBHOW ~ TPaMOTHOCTH,  HEOOXOIMMOM  UIsl  peIlleHUs
MPaKTUYECKUX 3aJad M OKOJOTUYECKHM OOOCHOBAHHOI'O OTHOIIECHUS K
CBOEMY 3[I0POBBIO U MPUPOTHOM Cpelie;

- YMETb NMPOBOJAUTH PACUYETHI 110 XUMUYECKUM (HOpMyJiaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIHid ¢ UCTIOIb30BaHUEM (PU3NYECKUX BETUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOU CTOPOHBI: MACCHI,
o0Bbema (HopMasbHbIE YCIOBHS) Fa30B, KOJUYECTBA BEIIECTBA,
WCIIOIh30BaTh CUCTEMHbBIE XUMUYECKNE 3HAHUS JIJISI IPUHATHS PEIICHUIN B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHUEM

- YMETh COOJII0/IaTh IPABHIIA YKOJIOTUYECKH IIeIECO00Pa3HOTO MOBEACHUS
B OBITY U TPYJIOBOM EATEIHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3I0POBBS
Y OKPYXKaIOIEel PUPOIHOM CPe/ibl; YYUTHIBATh OMACHOCTH BO3ACHCTBUS
Ha KUBbIE OPTaHU3MBbI OTIPE/ICTICHHBIX BEIECTB, TOHUMAasi CMBICIT
MOKa3aTels MPeaeIbHON JOMYyCTUMON KOHLIEHTPALUH;

- yMeThb IUJJAHUPOBaTh M BBIMOJHATH XUMHYECKUUA OIKCIIEPUMEHT
(mpeBpallleHusT OpPraHUYEeCKHX BEIIECTB MPHU HATPEBAHHWH, IOJYYCHUE
STUJICHA U U3YYCHHUE €T0 CBOWCTB, KAUECTBEHHBIC PEAKIINU HA aJIbJACTH/IbI,
Kpaxmall, YKCYCHYI0 KHCIOTYy; JeHaTypaiusi OeJIKOB MpU HArpPEeBaHHH,
[IBETHBIC PEAKIUU OCJIKOB; TPOBOIUTH PEAKIIMA HWOHHOTO OOMEHa,
ONpEeNENATh CpeAy BOJHBIX pPACTBOPOB, KaueCTBEHHBIE pEAKIUU HaA
cynbdar-, kKapOOHAT- W XJIOPHUA-aHUOHBI, Ha KaTHOH aMMOHWUS; DPeIIaTh
JKCIIEpUMEHTaNbHbIe 3a7aun 1o Temam "Mertamiel" U "Hemetamnsl") B

14



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
OKpY’KaloIlleW Cpele Ha OCHOBE 3HaHUA Leleu
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTMBHOE HENPUIATHE ACUCTBUH, NPHHOCAIINUX BpEX
OKpYXKarollen cpene;

- YMEHHME NPOrHO3HPOBATH
9KOJIOTMYECKHE  IIOCIIEICTBUSA
JICMCTBUM, IPEAOTBPAILLATD UX;

- pacIIpEeHHE ONIBITAa ACSATEIBHOCTH JKOJOTHYECKON
HaIPaBJIEHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4e€OHO-HCCIIe10BaTEIbCKOM,

MPOEKTHOW U COLIMATIBbHOM AEATEIbHOCTH;

HeOJIaronpusITHbIE
IpeANPUHIMAEMBIX

COOTBETCTBUHM C MpPaBUJIAMU TEXHMKH O€30MaCHOCTH MpH OOpalieHuu ¢
BEIlECTBAMM U J1abOpaTopHbIM  O0OpYyJOBAaHHEM;  MPEACTaBIAThH
pe3yabTaThl XUMHYECKOTO 3KCIEepHMEHTa B (OopMe 3amHicH ypaBHEHHM
COOTBETCTBYIOLMX peakiuil 1 (GOpMyIHPOBATH BHIBOJbBI Ha OCHOBE 3THX
pe3yIbTaTOB;

- YMEThb aHAJIM3UPOBaTh XMMUYECKYI HH()OpPMALUIO, MOIy4aeMyko U3
pa3HBIX UCTOYHHUKOB (CPEACTB MAaccoBOi mHpopMaiuu, cetb MHTEpHET 1
Apyrue);

- BJIAJIETh OCHOBHBIMHU METOJIaMH HAY4YHOI'O II03HAHUS BEILECTB U
XMMHUYECKHX SIBIEHUH (HaOIr01eHue, U3MEpEHUe, SKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- chopMUpOBaTh MNPEJCTABICHUA: O XUMHYECKOH COCTaBISIOLICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMHUU B ITIO3HAHWM SIBJIICHUU
Opupozbl, B (OPMUPOBAHMM MBIIUIEHUS M KyJIbTYphl JMYHOCTH, €€
(YHKIMOHATBHOW ~ T'PaMOTHOCTH,  HEOOXOIWMOW  JUIsl  pPELICHHUs
NPAaKTUYECKUX 3aJad M D3KOJIOIMYECKHM OOOCHOBAHHOIO OTHOILICHUS K
CBOEMY 37J0POBBIO U IPUPOIHOM CPELE;

- YMETb COOJIIOIaTh MIPaBUiIa SKOJIOTHYECKHU 11eJ1ecO00pa3HOro MOBEACHUS
B OBITY U TPYZOBOH AEATEILHOCTH B LIEJSIX COXPAHEHHUS CBOETO 370POBbs
Y OKPY’KaIOILEH IPUPOTHON CPENIbl; YUUTHIBATh ONACHOCTH BO3IENUCTBUS
Ha KUBBIE OPraHU3MBbI OIPEICIICHHBIX BEIIECTB, IOHUMAasl CMBICII
NIOKa3aTels MPEAEIbHON JOYCTUMOM KOHIIEHTPALUK

MK 2.3.
Ocy1iecTBIsITh
TEXHUYIECKOE
o0cCITy’)KUBaHHe
ABTOMOOMIIbHBI
X
TPAHCMHUCCHU.

B yactu TPYAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTb K TpYHdy, OCO3HaHHWE IICHHOCTH
MacTepcTBa, TpyAoIo0ue;
- TOTOBHOCTh K  aKTHBHOW  JI€ATEIHHOCTHU

TEXHOJIOTHYECKOM M COLMAJIbHOW HaIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTH;

- UHTEpeC K pasNu4HbIM cdepaM npodeccrnoHalbHON
NeITeIILHOCTH,

OBaagenue YHUBEPCAJIbHbIMHU
MO3HABATEJbHBbIMH IeliICTBHAMM:

yueOHbIMHU

- YMETh BBISBIIATH XapaKTePHBIC IPU3HAKU M B3aUMOCBSI3b U3YUCHHBIX
MOHSITUNA, TIPUMEHATH COOTBETCTBYIOIINE TOHATHS MTPH OMUCAHUH
CTPOCHHS ¥ CBOMCTB HEOPTAaHWICCKUX U OPTaHUYECKHUX BEIIECTB U UX
MPEBpAICHHI; BBISBISATH B3aUMOCBSI3b XUMUUECKHUX 3HAHUH C MOHSATUSIMU
Y TIPEJICTABICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- yYMeTh UCHONB30BaTh HAWMEHOBAHMS XHUMHUYECKUX COCAMHEHUN
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM M NPUKIAIHOW XHUMHUH U
TPUBHAIIbHBIE HA3BaHWS BaXHEHINIUX BEMIECTB (ITHJICH, alleTUJICH,
rmrepuH, ¢eHon, GopManbIerua, YKCyCHasi KUCIIOTa, TIIHINH, YrapHbIA
ra3, yIJIEKHCIBIM ra3, aMMHUak, raiieHas W3BeCTb, HEralleHas H3BECTb,
MMATBEBAs COJAa W JIPYTHIX), COCTaBJIATH (OPMYJbIl HEOPTaHWICCKUX H
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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 ;

- ompeAensATh LEIM  JEATEILHOCTH, 3aJaBaTh

mapaMeTphl U KPUTEPUU UX TOCTHIKEHUS,

- BBIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHUBBI B JIEATEIbLHOCTh, OIICHUBATH
COOTBCTCTBUC PE3YJILTATOB LCIIAM, OUCHHUBATL PUCKU
MIOCJICACTBHI IEATECILHOCTH,

- pa3BUBATb KPCATHBHOC MBIINIJICHUC IIPpHU PCIICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIEeI0BaTEILCKUE TeHCTBUS:

- BIIQ/IeTh HABBIKAMHU Y4eOHO-HMCCIIEIOBATEIbCKOU U
HpOGKTHOﬁ ACATCIIBHOCTH, HAaBBIKaAMMU Pa3pCIICHUA
npobiuewm;

- BBIABJIIATD MMPUIUHHO-CJICACTBCHHBIC CBA3HU u
aKTyalu3upoBaTh 3aJlady, BBIIBUTaTh THUIOTE3Yy €€
PEIICHMA, HAXOJUTh apryMEHTBI IJIA OOKAa3aTCIbCTBA
CBOMX YTBEp)KICHHI, 3adaBaTh TMapaMeTpbl U
KpPUTEpUH PELICHN,

- AQHAJIU3UPOBATh IIOJYYEHHBIE B XOJAE PpELICHUS
3aa4nu pPE3yJIbTaTbl, KPUTUUYCCKH OLCHUBATH HUX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHUE 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

OpTraHU4YC€CKUX BCUICCTB, YPABHCHUA XUMHUYCCKUX peaKuHﬁ, 00BACHATH UX
CMBICJI; IIOATBECPKAATH XapaKTCPHBIC XHWMHYCCKHUC CBOMCTBaA BE€IICCTB
COOTBCTCTBYIOIIMMHU 9KCIICPUMCHTaAMU u 3alInuCiaIMU ypaBHeHI/Iﬁ
XUMHUYCCKUX peaKHI/Iﬁ;

- YMCTh YCTAHABJIMBATb NPUHAMJICIKHOCTb U3YHYCHHBIX HCOPraHUYCCKHUX U

OPraHMYECKHX BEUIECTB K ONPEICIICHHBIM KjlaccaM M Ipylam
COCIMHEHUM, XapakTepU30BaTb HX COCTaB M BaKHEHIIWE CBOMCTBA;
ONpeNeNATh  BHJbl XUMHYECKHUX CBs3ed  (KOB&IEGHTHAs, MOHHAs,
METaJlJIM4YecKasi, BOJOPOJHAs), THUIIBI KPUCTALUIMYECKUX  PELIETOK
BEILIECTB; KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKLIUY;

- chopmupoBaTh TPEIACTABICHUSA: O XHUMHUYCCKOW COCTABIISIOIICH

€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMHUU B MO3HAHUM SIBIICHUUN
OpUPOJbI, B (OPMUPOBAHWU MBINUICHHS W KYJIbTYPHl JIMYHOCTH, €€
(YHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOIWUMOM Ui pellieHus
MPaKTUYECKUX 3aJlad M DSKOJOTUYECKH OOOCHOBAHHOIO OTHOIIECHUS K
CBOEMY 37I0POBBIO U IIPUPOIHOM CPEJIE;

- YMETb NMPOBOJUTH PACUYETHI 110 XUMUYECKUM (HOpMyJiaM U ypaBHEHUSIM
XUMHYECKHUX PEAKIHii ¢ UCTIOIb30BaHUEM (PU3NYECKUX BETUUHH,
XapaKTEPU3YIOIINX BEMIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MACCHl,
o0BbemMa (HOpMasbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA,
HCMOJIb30BATh CUCTEMHbBIE XUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYALUAX, CBSI3aHHBIX C BEILIECTBAMU U UX
NPUMEHEHUEM

- YMETh COOJII0/IaTh IPABHIIA DKOJIOTUYECKH 1IeIECO00Pa3HOTO MOBEACHHUS
B OBITY ¥ TPYJIOBOM EATEIBHOCTHU B LIEJISIX COXPAHEHUSI CBOETO 3I0POBBS
Y OKPY>KaroIllel IPUPOIHON CPEbl; YUUTBIBATh ONIACHOCTH BO3IEUCTBUS
HA JKMBBIE OPraHU3Mbl ONIPEICIICHHBIX BEUIECTB, IOHUMAas CMBICIT
MOKa3aTess NPeAEIbHOM JOIMYCTUMON KOHLIEHTPALIUY;

- yMETh IUIAHUPOBATh W BBINOJHATH XUMHUYECKHUUA OSKCIEPUMEHT
(mpeBpallleHusT OpPraHUYEeCKHX BEIIECTB MPHU HATPEBAHHUH, IOJYYCHUE
STUJIEHA U U3YYEHUE €r0 CBOWMCTB, KAYECTBEHHBIE PEAKIIUH HA AJIbJACTHIbI,
Kpaxmall, YKCYCHYI0 KHCIOTYy; JeHaTypaiusi OeJIKOB MpU HArpeBaHHH,
IIBETHBIC PEAKIUU OEJNKOB; TPOBOJUTH PEAKIIMA HOHHOTO OOMEHa,
ONPEACIATh CpPeNy BOJHBIX PACTBOPOB, KAUYECTBEHHBIE pPEAKIMU Ha
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MOJIXO/Ibl U PELICHUS;
- CIOCOOHOCTh MX MCIIOJIb30BAaHUS B [T03HABATEIBHOM

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
HKOJIOTHYECKUX MPOOIIeMm;

- 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;

- pacIIMpEHHE ONIBITAa ACSATEIBHOCTH 3KOJIOIMYECKON
HaIlpaBJIEHHOCTH;

- OBJIQJICHUE HAaBBIKAMH Y4eOHO-HCCIe10BaTEIbCKOMH,

MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH;

HeOJIaronpusITHbIE
IpeANPUHIMAEMBIX

cynbdar-, kKapOOHAT- U XJOPHI-AaHUOHBI, HA KaTHOH aMMOHHS; pPElIaTh
JKCTIEpUMEHTANIbHBIC 3amaun 1Mo Temam "Mertamisl" u "Hemeramsl") B
COOTBETCTBUHM C MpPAaBUJIAMU TEXHHUKH O€30MacCHOCTH IMpH OOpalIeHUU C
BEIIECTBAMH U JIaDOpaTOpHBIM  00OPYIOBaHHMEM;  IMPEACTABIATH
pe3yabTaThl XUMHYECKOTO 3KCIIepHUMEHTa B (OopMe 3alHcCH YypaBHEHHM
COOTBETCTBYIOIIUX PeaKkuil U (OpMYIHpPOBATH BBHIBOJABI HA OCHOBE ITHUX
pe3yJIbTaTOB;

- YMETh aHaJU3UPOBATh XUMHUYECKYI0 HH(GOpMAIlMIO, MOIy4aeMyl U3
pa3HBIX UCTOYHHUKOB (CPEACTB MAaccoBOi nHpopMaiuu, cetb MHTEpHET 1
Jpyrue);

- BJIAZIETh OCHOBHBIMU METOJ[aMH Hay4YHOT'O [IO3HAHUS BELLECTB U
XUMHUYECKUX SIBJICHUM (HaOII0IeHEe, U3MEpPEHHUE, IKCIIEPUMEHT,
MO/ICJIMPOBAHUE);

- chopmupoBaTh NPEACTABICHUSA: O XHUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYyYHOW KapTUHBI MUDPA, POJU XUMHUH B MO3HAHUU SBJICHUN
npuposibl, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPbl JMYHOCTH, €€
(YHKIMOHATBHOH  IPaMOTHOCTH,  HEOOXOIWMOW  JUIsl  pPELICHHUs
OPAKTUYECKUX 3a/7a4 M DKOJIOTUYECKM OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHON Cperie;

- YMEeTb COOJII0IaTh MPaBUiIa SKOJIOTHYECKHU 11e1ecO00pa3HOro MOBEACHUS
B OBITY U TPYZOBOH JEATEIBLHOCTH B LIEJISIX COXPAHEHHUS CBOETO 370POBbs
Y OKPY’KaIoILeH IPUPOTHON CPENIbl; YUUTHIBATh ONACHOCTH BO3/IENUCTBUS
Ha ’KMBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs CMBICI
NIOKa3aTels MPEAEIbHON JOYCTUMON KOHIIEHTPALUK

IK 2.5.
Ocy1iecTBIsTh
TEXHHYECKOE
o0cyXKUBaHUE
ABTOMOOWIIbHBI
X Ky30BOB.

B yactu TPYAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTb K TpYHdy, OCO3HAaHUE IIEHHOCTH
MacTepcTBa, TpyAoIo0ue;
- TOTOBHOCTh K  aKTHBHOW  JESITETHbHOCTH

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

- UHTEpeC K pazNu4HbIM cdepam npodeccrnoHalbHON
NeITeILHOCTH,

- YMETh BBISBIIATH XapaKTePHBIC IPU3HAKU M B3aUMOCBSI3b U3YUCHHBIX
MOHSITUNA, TIPUMEHATH COOTBETCTBYIOIINE TOHATHS MTPH OMUCAHUH
CTPOCHHS ¥ CBOMCTB HEOPTAaHWICCKUX U OPTaHMYECKHUX BEIIECTB U UX
MIPEeBPAIICHII; BBISIBISATH B3aUMOCBS3h XUMUYECKUX 3HAHUN C TIOHATUSMU
Y TIPEJICTABICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- yYMeTh UCIHONB30BaTh HAWMEHOBAHHS XHUMHUYECKUX COCAMHEHUMN
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM M NPUKIAJIHOW XHUMHUU U
TPUBHAIIbHBIE HA3BaHWS BaXXHEHINIUX BENIECTB (ITHIICH, alleTUJICH,
rmrepuH, ¢eHos, GopManbIerua, YKCyCHasl KUCIIOTa, TIIHINH, YrapHbIA
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OsBaagenue YHUBEPCAJbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH JeHCTBUSIMU:

a) 0a30BbIe JIOTHYECKHeE AeHCTBHA.

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

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

- ONpedensTh LEIM  JIEATEIbHOCTH, 3aJaBaTh

napamMeTpbl 1 KPUTCPHUU UX JOCTUIKCHUA

- BBUBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHUBBI B JIEATEIHLHOCTh, OIICHUBATH
COOTBCTCTBUC PE3YJILTATOB LCIIAM, OUCHHUBATL PUCKU
MIOCJICACTBHI JIEATEILHOCTH,

- pa3BUBATb KPCATHBHOC MBIINIJICHUC IIPpHU PCIICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCEI0BaTEILCKHE TeHCTBUS:

- BIIQJIETh HABBIKAMHU Y4eOHO-HCCIEIOBATENbCKOW U
HpOGKTHOfI ACATCIIBHOCTH, HAaBBIKaAMU PA3pCIICHUA
npobiuewm;

- BBIABJIIATD MMPUIUHHO-CJICACTBCHHBIC CBA3HU u
aKTyaJIM3UpOBaTh 3aJady, BBIIBUIAaTh THUIOTE3Y €€
PEIICHMA, HAXOJUTh apryMEHTBI IJIA OOKAa3aTCIbCTBA
CBOMX YTBEpXKIEHMI, 3aJaBaTb MapamMeTpbl U
KpPUTEpUH PELICHN,

- AQHAJIU3UPOBATh TOJYYEHHbIE B XOJAE pELICHUS
3aga4u  pE3YIbTAaThl, KPUTHUYCCKH OLCHUBATH HUX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSX;

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

- YMETb  HUHTCIPUPOBATH 3HAHUA U3  PaA3HBIX

ra3, yrjeKuclbli ra3, aMMHakK, TalleHas WU3BECTh, HEraiieHas H3BeCTb,
NUThEBAsl COJla W JPYTHX), COCTABIATH (POPMYJIbl HEOPraHUYECKHX U
OpPTaHUYECKUX BEIIECTB, YPABHCHUS XUMHUYECKUX PEAKIUi, OOBICHATh HX
CMBICJ; TMOATBEPKAATh XapaKTepHblE XHMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMH  JKCIIEPUMEHTAMH W  3alUCSAIMU  YpaBHEHUU
XUMHYECKHUX PEaKIIHii;

- YMETh yCTaHABJIUBATh MPUHAIJICKHOCTh U3YUEHHBIX HEOPTraHUYECKHUX U

OPraHMYECKHX BEUIECTB K ONPEICIICHHBIM KjlaccaM M IpyIam
COCIIMHEHUM, XapaKTepU30BaTb HX COCTaB U BaXKHEHIIWE CBOMCTBA;
ONpeNeNiATh  BHJbl XHMHYECKHUX CBs3ed  (KOB&IEGHTHAs, MOHHAs,
METaJLIMYECKas, BOJOPOJHAs), THUIIBI KPHUCTAUIMYECKUX  PEIIETOK
BEILIECTB; KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKLIUY;

- chopmupoBaTh TPEIACTABICHUSA: O XHUMHUYCCKOW COCTABIISIOIICH

€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIM XUMHUU B MO3HAHUM SIBIICHUUN
npupoabl, B (OPMUPOBAHMHM MBIIUICHUS M KYJIBTYphl JHYHOCTH, €€
(YHKIIMOHATBHOW ~ TPAaMOTHOCTH,  HEOOXOIUMOM Ui  pelieHus
OPAKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K
CBOEMY 37I0POBBIO U IPUPOIHOM CPENIE;

- YMETh MPOBOJIUTH PACUETHI IO XUMHUUECKUM (POpMYyJIaM U ypaBHEHUSM
XMMHUYECKHUX PEaKIHil ¢ UCTIOIb30BaHNEM (PU3NYECKUX BEJTUYMH,
XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaCCHhI,
o0beMa (HOpMallbHbIE YCIIOBHSA) ra30B, KOJIMYECTBA BEIIECTBA,
HCIIOJIb30BATh CUCTEMHBIE XUMUYECKNE 3HAHUS IS IPUHATUS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM

- YMETb COOJIIOIaTh MPaBUiIa SKOJIOTUYECKH 1eJ1eCO00Pa3HOr0 OBEICHHS
B OBITY U TPYZOBOH JEATEIBLHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbsI
U OKPY’KAaIOILEH PUPOJHOMN CPENbl; YUUTHIBATH ONIACHOCTH BO3AECHCTBHUS
Ha KUBBIE OPraHU3MBbI ONPEICTIEHHBIX BEIECTB, TOHUMAasl CMBICIT
IIOKa3aTels MPeIeIbHOM T0IyCTUMON KOHIICHTPALUH;

- yMeTb IUIAaHUPOBaThb M BBINOJHATH XUMHYECKHH HKCIEPUMEHT
(mpeBpallleHus OpPraHMYECKHUX BEIIECTB IPH HArpeBaHUM, MOJTyYEHHE
STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN HA aJIbJACTH/IbI,
KpaxMall, YKCYCHYIO KHCJOTY; JA€HaTypauus O€JIKOB NpU HarpeBaHHH,
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MIPEIMETHBIX 00IacTel;

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

- CIOCOOHOCTh MX MCIIOJIb30BAaHUS B [T03HABATEIBHOM
U COLIMAJIBHOM ITPaKTHKE.

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

- c(hopMHPOBAHHOCTH HKOJIOTHYECKON KYJIBTYPHI,
NOHMMAHHUE BJIUSHUSA  COLUAIBHO-DKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLUMAIBHOU
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
9KOJIOTMYECKHE  IIOCIIEICTBUSA
JIEHCTBHM, IPEAOTBPAILATh UX;
- pacIIMpEeHHE ONBITAa AESITEIBHOCTH JKOJIOTMYECKON
HaIpPaBJIEHHOCTH;

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

HeOJIaronpusITHbIE
IpeANPUHIMAEMBIX

LBETHBIE pPEAaKIUU OCJIKOB; MPOBOAWUTH pEAaKIHMH HOHHOTO OOMeHa,
ONpeAeNATh Cpely BOJIHBIX pAacTBOPOB, KAauyeCTBEHHbIE pEaKlIHUHU Ha
cynbdar-, kKapOOHAT- U XJOPHUI-AaHUOHBI, HA KaTHOH aMMOHHMS; pPEelIaTh
AKCTIIEpUMEHTANIbHBIC 3amaur 1o Temam "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUHM C NpPaBUJIAMU TEXHUKH O€30MacCHOCTH IMpH OOpaLIeHUU C
BEIIECTBAMH U JIaDOpaTOpHBIM  00OPYIOBaHHMEM;  IMPEACTABIATH
pe3yabTaThl XUMHYECKOTO S3KCIEpHMEHTa B (OopMe 3alHcH ypaBHEHHM
COOTBETCTBYIOIIMX Peakuil U (OpMyIHpPOBATH BBHIBOJABI HA OCHOBE ITHX
pe3yJIbTaTOB;

- YMETh aHaJU3UPOBATh XUMHUYECKYI0 HH(GOpMaIlMIo, MOIy4yaeMyl U3
pa3HbIX HCTOYHUKOB (CPEACTB MaccoBOM MH(popManuu, ceTb HTEpHET U
ApyrHe);

- BJIAZIETh OCHOBHBIMU METOJ[aMH Hay4YHOT'O [IO3HAHUS BELLECTB U
XUMHYECKUX SIBJICHUM (HaOII0IeHIe, U3MEpPEHHUE, IKCIIEPUMEHT,
MO/ICJIMPOBAHUE);

- chopmupoBaTh MPEACTABICHUSA: O XHUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYyYHOW KapTHHBI MUDPA, POJU XUMHUH B IO3HAHUU SBJICHUN
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYPbl JMYHOCTH, €€
(YHKIIMOHATBHOW ~ TI'PaMOTHOCTH,  HEOOXOIUMOM  Juisi  pellieHus
NPaKTUYECKUX 3aJad M DSKOJIOIMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

- YMEeTb COOJII0IaTh MPaBUiIa SKOJIOTHYECKHU 11e1ecO00pa3HOro MOBEACHUS
B OBITY U TPYZOBOH JEATEIBLHOCTH B LEJSIX COXPAHEHHUS CBOETO 3710POBbsI
Y OKPY’KaIoILeH IPUPOTHON CPENIbl; YUUTHIBATh ONACHOCTH BO3IENUCTBUS
Ha >KMBBIE OPTAaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs CMBICI
NIOKa3aTels PEAEIbHON JOYCTUMOM KOHIIEHTPALUK

IK 3.5.
IIpounsBoauts
PEMOHT U
OKpPAacKy
Ky30BOB.

B uactu TPYAOBOI'O BOCIIUTAHUSA:

- TOTOBHOCTb K TpYHdy, OCO3HaHWE IICHHOCTH
MacTepcTBa, TpyAoaolue;
- TOTOBHOCTh K  aKTHBHOW  JI€ATEIHHOCTH

TEXHOJIOTHYECKOM M COIMAJIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBAaTH U
CaMOCTOATEJIbHO BBITOJIHATH TAKYIO JEATEIIbHOCTD;

- YMCTb BBIABJIATH XapPAKTCPHBIC IPU3HAKU U B3AUMOCBA3b U3YUCHHBIX
MOHATUHI, TPUMEHSTh COOTBETCTBYIOLIME ITOHATHUS ITPU ONIUCAHUU
CTPOCHUA U CBOMWCTB HEOPraHN4YCCKUX U OPraHNICCKUX BECIICCTB U UX
MPEBPALLEHUI; BBISIBIATH B3AMMOCBA3b XUMUYECKUX 3HAHUN C IIOHATUAMU
" OpeACTaBJICHUAMU APYTUX €CTCCTBEHHOHAYYHBIX HpeﬂMeTOB;

-  YMEThb HCHOJIb30BAaTh HAMMEHOBAHUS XUMHUYECKUX COCIUHEHUH
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOM M NPHUKIAJIHOW XHUMHUH U
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- HHTEpeC K pa3inyHbIM cdepam npodeccHoHaIbHOMI
NeSITeIbHOCTH,

Osianenue YHHBepCaAJbHBIMHU y4eOHBIMH
NO03HABATEJIbHBIMM el CTBHSIMU:

a) 0a30Bble JIOTHYECKHUe 1eiliCTBHSA:

- CaMOCTOSITENILHO (dbopmyaMpoBaTh u
aKTyalu3upoBaTh MpoOJIeMy, paccMaTpuBaTh e€e
BCECTOPOHHE;

- yCTaHaBIMBaThb CYILIECTBEHHBIM NpU3HAK WJIHU

OCHOBAaHMS JJIS CpaBHEHHUS, KiaacCHDUKALUK U
000011IeHH S ;
- OmpefensTh LEIM  JICATEIbHOCTH, 3a1aBaTh

napamMeTpbl 1 KPUTCPHUU UX JOCTUIKCHUA,

- BBUBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHUBBI B JIEATEIHLHOCTh, OIICHUBATH
COOTBCTCTBUC PE3YJILTATOB LCIIAM, OUCHHUBATL PUCKU
MTOCJICACTBHI JIEATECILHOCTH,

- pa3BUBATb KPCATHUBHOC MBIIIJICHUC IIPpHU PCHICHUU
YKU3HEHHBIX TTpo0iieM

0) 0a30BbIe HCCIEI0BaTEILCKHE TeHCTBUS:

- BNIQ/IETh HABBIKAMHU Y4eOHO-HCCIEIOBATENbCKOW U
HpOGKTHOfI ACATCIIBHOCTH, HAaBBIKAMU Pa3pCIICHUA
npobiuewm;

- BBIABJIIATD MMPUIUHHO-CJICACTBCHHBIC CBA3HU u
aKTyaJIM3UpOBaTh 3aJady, BBIJBUraTh THUIOTE3y €€
PEIICHMA, HAXOJUTh apryMEHTBI IJIA OO0KAa3aTCIIbCTBA
CBOMX YTBEpXKJEHMM, 3aJaBaTb MapamMeTpbl U
KpPUTEpUH PELICHN,

- AQHAJIU3UPOBATh TIOJYYEHHbIE B XOJAE pELICHUS
3aga4u  pE3YIbTAaThl, KPUTHUYCCKH OLCHUBATH HUX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSAX;

- YMETb NEPEHOCUTh 3HAHMS B IMO3HABATEIbHYIO U

TPUBUAJILHBIE HAa3BaHMS BAXKHEMINIMX BEIIECTB (ITHIICH, AaleTUJICH,
TIIMLEepHuH, GeHom, GopManbaeruj, YKCycHas KUCIOTa, MIMIMH, YrapHbIA
ra3, yrjeKucClbIi ra3, aMMHaK, TalleHas WU3BECTh, HEraiieHas H3BeCTb,
NUThEBAsl COJlAa W JPYTHX), COCTABIATH (POPMYJIbl HEOPraHMYECKHX U
OpPTaHWYECKUX BEIIECTB, YPABHCHUS XUMHUYECKUX PEAKIUi, OOBICHATh HX
CMBICJ; TMOATBEPKAATh XapaKTepHblE XHMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIIMMHM  JKCIIEPUMEHTAMH W  3alUCSAIMU  YpaBHEHUU
XUMHYECKHUX PEaKIIHii;

- YMETh yCTaHaBJIUBATh MPUHAIJICKHOCTh U3YUEHHBIX HEOPraHUYECKHUX U

OPraHMYECKHX BEUIECTB K ONPEICIIEHHBIM KjlaccaM M I[pylnam
COCIMHEHUM, XapaKTepU30BaTb HX COCTaB M BaKHEHIIWE CBOMCTBA;
ONpeNeNATh  BHJbl XHMHYECKHUX CBs3ed (KOB&JIEGHTHAs, MOHHAs,
METaJZIMYECKas, BOJOPOJHAs), THUIIBI KPHUCTAUIMYECKUX  PELIETOK
BEILIECTB; KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKLIUY;

- chopmupoBaTh TPEIACTABICHUSA: O XHUMHUYCCKOW COCTABIISIOIICH

€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMHUU B MO3HAHUM SIBIICHUU
npupoabl, B (OPMUPOBAHMHM MBIIUICHUS M KYJIBTYphl JHYHOCTH, €€
(YHKIIMOHATBHOW ~ TPAaMOTHOCTH,  HEOOXOIUMOM Ui  pelleHus
MPaKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHHS K
CBOEMY 370POBBIO U IIPUPOIHOM CPELE;

- YMETh MPOBOJIUTH PACYETHI IO XUMHUYECKUM (POpMYyJiaM U ypaBHEHUSM
XUMHUYECKHX PEaKIHil ¢ UCTIOIb30BaHNEM (PU3NYECKUX BEJTUYMH,
XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaCCHhI,
o0beMa (HopMallbHbIE YCIIOBHSA) ra30B, KOJIMYECTBA BEIIECTBA,
HCIIOJIb30BAaTh CHCTEMHBIE XUMUYECKNE 3HAHUS IS IPUHATUS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM

- YMETb COOJIIOIaTh MPaBUiIa SKOJIOTUYECKH EJIeCO00Pa3HOr0 OBEICHHS
B OBITY U TPYZOBOH JEATEILHOCTH B LEJSIX COXPAHEHHUS CBOETO 3710POBbs
U OKPY’KAaIOILEH PUPOJHON CPENbl; YUUTHIBATH ONIACHOCTH BO3AEHCTBHUS
Ha KUBBIE OPraHU3MBbI ONPEICTIEHHBIX BEIECTB, TOHUMAsl CMBICIT
IIOKa3aTels MpeIeIbHOM T0IyCTUMONM KOHIICHTPALUH;

- yMeThb IUIAaHUPOBaThb M BBINOJIHATH XUMHYECKHH HKCIEPUMEHT
(mpeBpallleHus OpPraHMYECKHUX BEIIECTB IPH HarpeBaHUM, MOJyYEHHE
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NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEILHOCTH;
- YMETb HWHTEIpUPOBaTb 3HAHHUA U3
MPEIMETHBIX 001acTel;

- BBIIBUTaTh HOBBIC UJEH, NIPEAIAraTb OPUTHHAIBHbBIE
MOJIXO/Ibl U PELIECHUS;

- C1IOCOOHOCTh MX MCIIOJIb30BaHMS B [103HABATEIbHOMN
U COLIMAJIBHOM ITPaKTHKE.

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

- c(hopMHPOBAHHOCTH HKOJOTHYECKON KYJIBTYPHI,
NIOHVMMAHHUE BIUSHUS  COLMAIBHO-DKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOIAHON U COUMAIBHOU
cpedbl,  OCO3HaHME  IJIOOAJBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOIeM;

- IUIAHUPOBAaHWE U OCYIIECTBIECHUE JACUCTBUM B
OKPYKalOIlleW Cpele Ha OCHOBE 3HaHWA Leleu
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUYECTBA;

AKTMBHOE HENPUIATHE ACUCTBUHM, NPHHOCAIINX BPEX
OKpYXarollen cpene;

- YMEHHME NPOrHO3HPOBATH
DKOJIOTMYECKUE  ITOCIEICTBUS
JICHCTBHM, IPEAOTBPAILATh UX;
- pacIIpEeHHE ONBITAa AESITEIBHOCTH JKOJIOTMYECKON
HaIpPaBJIEHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4e€OHO-HCCIIe10BaTENbCKOMH,
MPOEKTHOW U COLIMAIBHOM AEATEIbHOCTH;

Pa3HbIX

HeOJIaronpusITHbIE
MPEeIIPUHIMAEMBIX

STWJIEHA U U3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU HA allbJETU/IBL,
Kpaxmajl, YKCYCHYIO KHCJIOTYy; JeHaTypalus OeJKOB IMpU HarpeBaHUH,
LBETHBIE pPEAaKIUU OCJIKOB; MPOBOAUTH pEAKIHMH HOHHOTO OOMeHa,
ONpeAeNATh Cpely BOJIHBIX pAacTBOPOB, KAauyeCTBEHHbIE pEaKIHUU Ha
cynbdar-, kKapOOHAT- U XJOPHI-AaHUOHBI, HA KaTHOH aMMOHHS; pEelIaTh
JKCTIIEpUMEHTANIbHBIC 3amaun 1o Temam "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUHM C NpPaBUJIAMU TEXHUKH O€30MacCHOCTH IMpH OOpalIeHUU C
BEIIECTBAMH U JIaDOpaTOpHBIM  00OpYIOBaHHMEM;  MPEACTABIATH
pe3yabTaThl XUMHYECKOTO 3KCIEepHMEHTa B (OopMe 3alHcCH ypaBHEHHM
COOTBETCTBYIOIIUX PeaKIuil U (OpMYIHPOBATH BBHIBOJABI HA OCHOBE ITHX
pe3yJIbTaToB;

- YMETh aHaJU3UPOBATh XUMHUYECKYI0 HH(GOpMAaIlMIO, MOIy4yaeMyl U3
pa3HbIX HCTOYHUKOB (CPEICTB MaccoBOM MH(popManuu, ceTb HTEepHET U
JpyTHe);

- BJIAZIETh OCHOBHBIMU METOJ[aMH Hay4YHOT'O MIO3HAHUS BELLECTB U
XUMHYECKUX SIBJICHUM (HaOII0IeHIe, U3MEpPEHHUE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE);

- chopmupoBaTh NPEACTABICHUSA: O XHUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYyYHOW KapTUHBI MUpPA, POJU XUMHUH B MO3HAHUU SBIICHUUN
Opupozbl, B (OPMUPOBAHUHM MBIIUIEHUS M KyJIbTYphl JMYHOCTH, €€
(YHKIIMOHATBPHOW ~ TIPaMOTHOCTH,  HEOOXOIMMOM Ui  pellieHus
NPaKTUYECKUX 3aJad M DSKOJIOIMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cpelie;

- YMETb COOJII0IaTh MPaBUiIa SIKOJIOTHYECKHU 11e1eCO00pa3HOro MOBEACHUS
B OBITY U TPYZOBOH JEATEIBLHOCTH B LIEJSIX COXPAHEHHUS CBOETO 370POBbs
Y OKPY’KaIOILEH IPUPOTHON CPENIbl; YUUTHIBATh ONACHOCTH BO3IENUCTBUS
Ha >KMBBIE OPTAaHU3MBbI ONPECIEHHBIX BEIIECTB, IOHUMAs CMBICI
II0KAa3aTeNs MPEAeIbHOM JOMYCTUMON KOHIEHTPalluu
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PaGouast mporpamMma MUCIMIUIMHEI PEM3yeTCS B €IUHCTBE C BOCTIMUTATEIILHON
JEATEIIBHOCTBIO, C YUETOM HAMNPABIEHUS BOCITUTAHUA:

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

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

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

LlesieBble OpPUEHTUPHI BOCITUTAHNUS BHIIIYCKHUKOB.

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

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

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

Nmerommit ¥ pa3BUBAKOIIMK  ONBIT  JKOJOTMYECKH  HANpPaBIICHHOM,
IPUPOJIOOXPAHHOM, pecypcocOeperaromiell AesITeNbHOCTH, B TOM YHUCJIE B paMKax
BBHIOPAHHOW  CHEIHAIBHOCTH, CIIOCOOCTBYIOIIMM €ro MNPHOOPETEHHIO JIPYyTUMU
JHOJIbMHU.

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

OO6nanaromuii  TpeACTaBIEHUEM O COBPEMEHHONW HaydyHOW KapTUHE MHUPA,
JOCTHUKEHUSIX HAYKH W TEXHUKH, apryMEHTHPOBAHHO BBIPAKAIOUIMNA TMOHUMaHUE
3HAYCHUS HAYKU W TEXHOJOTHUH ISl pa3BUTHS POCCUHUCKOTO OOIIECTBA U 0OECTICUCHUS
ero 0e30MacHOCTH. JIEeMOHCTPUPYIOIINI HABBIKM KPUTHUYECKOTO MBILUIEHUS,
OTIpEJICICHHs] JIOCTOBEPHOW HaydyHOW wWHpOpMaluu, B TOM 4YucCIe B cdepe
poeCCHOHANTEHOMN NESITEIbHOCTU. YMEIOIIMI BRIOMPATh CIOCOOBI PEIICHHs 3a7ad
poecCHOHANTEHOM S TEIPHOCTUTIPUMEHUTEIIBHO K Pa3TUYHBIM KOHTEKCTaM.

Hcnonb3yronuii COBpEMEHHBIE CPEACTBA IMOWCKA, aHAIW3a W HHTEPIPETalUU
uHpopmanmu,  WHQOPMAIIMOHHBIE  TEXHOJOTMM  JUIs  BBIMIOJHEHUS  3a1a4
npoeCCUOHATILHON  JIEATEIIbHOCTH. Pa3zBuBarommii u NOPUMEHSIOIMKA HABBIKU
HAOMIOZICHUS, HAKOIUIEHUS W CHUCTeMaTu3aluu (PaKkToOB, OCMBICICHHS OIbITA B
€CTECTBEHHOHAYYHON M T'YMaHUTApHOM O0JACTSIX MO3HAHUS, UCCIEAOBATEIbCKON U
npodecCUOHaNbHOM ESITEIbHOCTH.
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2. CTPYKTYPA U COAEPKAHHUE OBHIEOBPABOBATEJILHOfI
JUCHUITIMHBI « XUMMUS»
2.1. O0bemM TUCUMILIMHBI U BUAbI Y4e0HOI pad0ThI

Bup yueOHoi paGoThI O0bem B yacax
O0bem 00pa3oBaTe/ibHON NPOrPaAMMBbI JUCHUIIIMHBI 72
B T.4.

OcHOBHOE coJep:kaHue 61
BT. U..

TEOPETHIECKOE 00yUeHUE 29
MPAKTUYECKUE 3aHATHUS 22
1abopaTopHBIC 3aHATUSA 10
IIpogeccnoHAIBLHO-0PUEHTHPOBAHHOE COAEePKAHUE 5
(comepxaHue MPUKJIATHOTO MOTYJIA)

BT. 4..

TEOPETUUICCKOE 0OyUCHHE 1
MPAKTUYECKUE 3aHATHUS 4
Ipome:xkyTouHasi arrecTanus (JK3amMeH) 6
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2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCIUILINHBI

®opmup| Ilpumeyanue
HanmenoBanme Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), O0bem | yemble (marst T
pa3aesioB U TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb 4acoB |KoMIIeTe cOB3 un
HIMH MHBAJIMI0B)
1 2 3 4
OcHoBHOE coep:kaHue 61
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
CrtpoeHnue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 2
3JIEMEHTOB U . .
npupoaa CoBpeMeHHast Mozienb CTpoeHus: aroMa. CUMBOJIMYECKUN S3bIK XUMUU. XUMUYECKUUA DJIEMEHT. C onemenramu
XIMIUECKO DnektpoHHass KoH(purypamus artoma. Kraccudukanuss XHMHYSCKHX 3J€MEHTOB (s-, p-, d- AVUCTAHLIIMOHHO
CBSI3H a7eMeHThl). BaneHTHbIE 37€KTpOHBI. BajleHTHOCTh. DJIEKTpOHHAsI MPUPOJAa XUMHUYECKON CBS3H. 2 ro 00yueHus
DNeKTPOOTPUIIATEILHOCTh. BuAbl XUMHUYECKON CBsI3U (KOBAJICHTHAs, WOHHAs, MeTaJuIMvecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
IIpakTHYeckne 3aHATHA 2
[IpakTtnueckoe 3anarue Ne 1. Pemenue 3agaHuii 1Mo T€ME Ha MCIOJIb30BaHUE XUMHUYECKOM
CUMBOJIMKHM U Ha3BaHUU COEIMHEHUI MO HOMEHKIIAType MEXKIYHapOJHOTO COH3a TEOPETHYECKOU
U TPUKIATHOM XMMHMM U TPUBHUAIBHBIX HAa3BaHUM [IJI1 COCTABJICHHS XHMHYECKUX (POpMYI
JIBYXaTOMHBIX COEIUHEHHH (OKCHIIOB, Cynb(UI0B, TUIPHUAOB U T.N.) U JPYTHX HEOPTaHUUYECKUX 5
COCIMHEHHH OTJEIHHBIX KJIACCOB.
VYcraHoBiIeHUE CBSI3M MEXAY CTPOCHHEM aTOMOB XUMHUYECKHUX 3JIEMEHTOB M IMEPUOJUYECKHM
W3MEHEHNEM CBOMCTB XMMHUYECKUX JJIEMEHTOB U WX COCIWHEHUU B COOTBETCTBUU C MOJOKECHHEM
[Tepronueckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coaepKaHue 2 OK 01
[Tepuoanueckuit OK 02
I[IpakTUyeckune 3aHATHSA 2
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3aKOH U Ta0JmMIa
.. MengeneeBa

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

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

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

Pemrenne npakTuKO-OpMEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA XapAKTEPUCTUKY

XUMUYECKHX 3JIEMEHTOB «MeTauinueckue / HeMeTallIn4eCKue CBOMCTBA,
JIEKTPOOTPULATEIIBHOCTh XUMUUYECKHUX JIEMEHTOB B COOTBETCTBHHM C UX IEKTPOHHBIM CTPOCHHUEM
U TI0JIO’KEHUEM B IIEPUOIUYECKON cucTeMe XUMudeckux ainemMenToB .M. Menneneesa»

C sneMeHTaMHu
JIACTAHIMOHHO
ro oOydeHus

Pa3znen 2. XumMuueckue peakunu

11

Tema 2.1. Tumnsl

OcHOBHOe coiep:KaHue

XUMHUYCCKUX
peakuu

Teopernueckoe o0y4enue

KHaCCHq)I/IKaHI/IS{ 1 TUIIBI XUMHUYCCKHUX peaKuMﬁ C Y4aCTHUEM HCOPraHNYCCKHUX BCHICCTB.
CocraBneHue ypaBHeHI/Iﬁ peaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHUS, 3aMCIIICHU, 06MCH8., B T.4. peaKHI/Iﬁ
TropCHUs, OKHUCIICHUA-BOCCTAHOBJICHU .

YPaBHeHI/IH OKHCJICHHS-BOCCTaHOBICHMA. CTeneHb okuciieHnus. OKUCIUTENb 1 BOCCTAHOBUTENb.
CocraBienue u YpPaBHUBAHUEC OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ METOJA0M
QJICKTPOHHOT'O Oananca. OKUCIUTEIIEHO-BOCCTAaHOBUTEIIbHBIC pC€aKkuuu B IIpupoae,
IMPOU3BOJACTBCHHBIX IMPOLECCAX U KUZHCACATCIIBHOCTU OPTraHU3MOB

IMpakTnyeckue 3aHATHS

[Ipaktnueckoe 3anstue Ne 4. Pemenue 3agaHuii mo teme Ha KoinuecTBeHHBbIE OTHOLIEHUS B
xuMud; OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMUU M PACUETHI TI0 YPABHEHUSIM XUMHUYECKUX
peakuuii; Moyb Kak eIuHUIIa KOJWYecTBa BeulecTBa; MonsipHas Mmacca; 3aKOHbI COXpaHEHUs
Macchl 1 dHepruu; 3akoH ABoranpo; Momsipabiii 00beM ra3oB; OTHOCHUTENbHAS TIJIOTHOCTh Ta30B,

OK 01

C sieMeHTaMH
JMICTAHI[HOHHO
ro oOyueHus

25




Pacyersl 10 ypaBHEHUSM XUMUYECKUX PEAKIIMA C UCTIOIB30BAHUEM MACChI, 00beMa (HOPMAabHBIC
YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA.

Tema 2.2. OcHOBHOe coiep:KaHue 6 OK 01
DIEKTPOIUTHYECKA OK 04
g qucconmanus u - | Teopernyeckoe o0yyeHue 2 C snemeHTamMu
WOHHBII OOMEH JIMCTAHIIHOHHO
Teopust SIEKTPOIUTHUECKOM jauccoraniu. VOoHBI. DIEKTPOJIHUTHI, HEIIEKTPOIUTHL Peakin ro o6yuenys
noHHoro obmena. CocTaBiieHHE peakuii MOHHOTO OOMEHa IyTeM COCTaBJICHHUS WX MOJIHBIX U 2
COKpallleHHBIX MOHHBIX ypaBHEeHHM. KUCIOTHO-OCHOBHBIE PEaKIIUH.
IIpakTHyeckne 3aHATHA 2
[TpakTuueckoe 3austue Ne 5. Pemienue 3aanuii Ha COCTaBICHHUE PEaKIUil HOHHOTO OOMEHa. 2
JlabopaTopHble 3aHATHUS 2
JlaboparopHas padota Ne 1. Tumbl XuMHUYECKUX pEeaKIHil.
NccnenoBanue Tumos (10 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00pa3yroIINUXCs BEIIECTB) U 2
MPU3HAKOB XUMUYECKUX peakiuii. [[poBeaenne peakiuii HOHHOro 0OMeHa, OnpeieICHUE CPEIbl
BOJIHBIX PAaCTBOPOB. 3a/IaHMs HA COCTABIICHUE UOHHBIX PEAKIIUA
KonTtpoabHasn
CrpoeHue BeliecTBa U XUMUYECKUE PEaKIIUU 1
padora 1
Paznea 3. CrpoeHne 1 CBOICTBA HEOPIAaHMYECKHX BEIECTB 17
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanmus, OK 02
HOMEHKJIaTypa 1 Teopernueckoe o0yueHue 2 I1K2.1,
CTpPOEHHE 2.2,2.3,
Heopraumdeckux | [IpeaMer Heopranudeckoii xumun. Knaccugukauus HeopraHndeckux semects. [Ipocteie n 2.5,3.5. | Conemenramu
BEIIECTB cioxkHbIe BemniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, TUIPOKCHUIBI, KHCIIOTHI, ANCTaHIIMOHHO
conin). B3auMocCBsI3bp HEOpPraHUYECKUX BEUIECTB. ATperaTHbIe COCTOSTHUS BEILIECTBA. 2 ro 00y4eHHs

Kpucrannnueckue n amop¢Hbie BeuecTBa. TUIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, HIOHHAsA, METAITNYecKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIIA
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KpHCTEL]IJIPI‘IGCKOfI PCLICTKU. 3aBHCHMOCTh XMMHYECKON aKTHUBHOCTHU BC€IICCTB OT BUAA
XMMHYECKOM CBSI3U M THIIA KpHCTaHHH‘ICCKOﬁ PEIICTKU. HpI/ILII/IHBI MHOFOO6pa3I/IH BCIICCTB

IIpakTnyeckue 3aHATHS

[TpakTuyeckoe 3anstue Ne 6. Kinaccuukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEILIECTB.
IIpenmer Heopranuueckoit xumuu. Kitaccuduxanus Heopranuueckux BeecTs. [IpocTsie u
ClI0KHbIE BellecTBa. OCHOBHBIE KJIACChI CII0KHBIX BELIECTB (OKCUbI, THIPOKCHIbI, KUCIIOTHI,
conu). Bzaumocss3p Heoprannueckux Beniects. HomeHkiiaTypa HEOpraHu4ecKux BELIeCTB:
Ha3BaHUE BEUIECTBA UCXO/S U3 UX XUMHUUECKOH (hOPMYJIBI HIIM COCTABICHHE XMMUYECKON
(bopMyIbl HCXOs U3 Ha3BaHUs BelecTBa 1o MexayHapoaHoi (MIOITAK) wnu tpuBnansHoi
HOMEHKJIATYpE.

Pemenne 3amaHuii 1o KiaccMpHKAlMM, HOMEHKJIAType M XUMHUYECKMM (opMysiaM
HEOPTraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB: HA3bIBATH M COCTABIATH (POPMYIIBI XUMUYECKHUX
BELIECTB, ONPEIEIIATh IPUHANIEKHOCTD K KJaccy.

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIIIECTB

OcHOBHOe coiep:KaHue

10

TeopeaneCKoe oﬁyqenne

Mertannel. O6mue ¢puznyeckue 1 XuMu4eckue cBoicTBa MeTayioB. CriocoObl MOTy4YeHHUs.
3HaueHUE METAJUIOB U HEMETAJUIOB B IPUPOJIE U JKU3HEAEATEIBHOCTH YEI0BEKA U OPraHU3MOB.
Koppo3ust MeTaiioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIMTH METAJUIOB OT KOPPO3UHU

Hemerannsl. O0Omue ¢pusnyeckue 1 XMMUUYECKHE CBOMCTBAa HeMeTaJI0B. THITMYHBIE CBOMCTBA
HemetaiuioB [V— VII rpynn. Knaccuduxanus u HoMeHKIaTypa COeIMHEHNH HEMETAJLIOB.
KpyroBopoTbsl GMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPTaHUYECKUX BEIHIECTB (OKCHUIOB, THIPOKCHUIOB,
KHUCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEAMHEHMH, BBICUIMX OKCUJIOB U THIPOKCHJIOB

[MpakTnyeckue 3aHATHS

OK 01
OK 02
I1K2.1,
2.2,2.3,
2.5,3.5.

C sieMeHTaMH
JUCTAHIIMOHHO
ro oOyueHus
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IIpaktnueckoe 3amarue Ne 7. I'eHernueckas CBs3b MEXAY KIacCaMU HEOPraHUYECKUX

COCTUHEHUM. 2
CocraBiieHHe ypaBHEHMM XHMHUYECKUX pEAaKUMH C y4yaCTMEM HPOCTBIX U  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB W HEMETAJIOB;, OKCHJIOB METAJUIOB, HEMETAJIOB H
aM(OTEpHBIX SJIEMEHTOB; HEOPraHWYECKUX KHUCIIOT, OCHOBAaHMNH M aM(OTEPHBIX THAPOKCUIOB;
HEOPraHWYECKUX COJICH, XapaKTEPU3YIOUIMX UX CBOWCTBA. PelleHne npakTHKo-OpueHTUPOBAaHHBIX
TEOPEeTHUYECKUX 3a/laHUi 110 TEME Ha CBOICTBA, COCTaB, NOJyYEHUE U OE30MIaCHOE UCIIOJIb30BAHNE
BaXHEHIIMX HEOPIraHUYECKUX BELLECTB B OBITY U MPAKTHUECKON JESATEIbHOCTH YEI0BeKa.
Tema 3.3. OcHOBHOe coiep:kaHue 2 OK 01
Wnentndukamus OK 02
HEOPraHWYECKNX JlabopaTropHble 3aHATHUS 2 OK 04
BEIIECTB [1K2.1,
JIaGoparopHas pabota Ne 2. neHTudukanus HeOpraHn4eCKUx BEILECTB. 99293 C snemeHTaMu
Pemenne skcneprMMEHTAIBHBIX 3a7a4 [0 XMMUYECKMM CBOMCTBAM METAJUIOB U HEMETAILIOB, I10 2_5’3_5i AUCTaHLIIMOHHO
pacro3HaBaHMIO U NTOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB. 5 ’ ro 00yueHHs
Wnentudukanyst HEOPraHMYECKUX BEUIECTB C MCIIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOWCTB,
XapaKTepHBIX KadeCTBEHHbIX peakuuil. KadecTBeHHble peakuuu Ha cyiabpaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHMUS
KonTpoabHasn .
CBoiicTBa HEOPraHUYECKUX BEIIECTB 1
pabora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHX BelIeCTB 18
Tema 4.1. OcHoBHOE coaepKaHue 3 OK 01
Knaccudukanms, [1K2.1,
CTpOeHHE 1 Teopernueckoe odyuenune 1 2.2.2.3,
HOMEHIIaTYpa [losiBneHMe M pa3BUTHE OPraHUYECKON XMMHMHU Kak Haykd. [Ipeamer opranndeckoi xumun. Mecto 2.53.5. C anemenTamMu
OPTaHITIECKHX Y 3HaYeHHE OPraHu4eCKON XUMHUU B CUCTEME €CTECTBEHHBIX HaYK. ANCTaHIIMOHHO
Betects XHUMHYECKOE CTPOCHUE KAK MOPSAIOK COCAUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH. ro 0byueHus
OCHOBHbBIE TOJOXEHUSI TEOPUH XHMHYECKOTO CTPOEHUS OpraHMYeCKUX coeAuHeHud A.M. 1

bytnepoBa. YriiepoaHblil CKEJIET OpraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTh CBOWCTB BELIECTB OT
XUMHUYECKOTO CTPOSHHS MOJIeKyl. M3omepusi U H30Mephl.
[lonatue o ¢yHkuMoHaneHOW rpymme. Panukan. [IpuHuunel kimaccuukanuym OpraHUYecKuX
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coequHeHUl. MexIyHaponHas HOMEHKJIATypa M NPHUHLHUIBI HOMEHKJIATYpbl OpraHM4eCKHX
coeauHenuil. [lonsatue 00 azoTcoaep)kalUX COEAMHEHUSIX, OMOJIOTMYECKH aKTUBHBIX BELIECTBAX
(yrneBogax, kupax, OenKax M Jp.), BBICOKOMOJIEKYJSIPHBIX COCIUHEHUSAX (MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

[Ipaktnueckoe 3ansatue Ne 8. Pemenue 3amanuil mo teme Ha HomeHKnaTypy OpraHMuYecKHUX
COCJAMHEHUIl  OTHENIbHBIX KJIACCOB  (HACBILICHHbIE, HEHACBIIIEHHbIE M  apoOMaTUYeCcKHe
YIJIEBOOPOABI, CIUPTHI, (PEHOJNBI, albJETHIbl, KETOHBI, KapOOHOBBIE KHCIOTHI U 1p.);
CocraBieHne NOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX ()OPMYJI OPraHUYECKHUX BEILECTB OTAEIbHbIX
KJIACCOB, MCIIOJIb3Yd MX Ha3BaHMs IO CUCTEMATHMYECKOM M TPUBUAIBHON HOMEHKJIAType (3TUJIEH,
alleTUIeH, TIMLIEepHH, (eHoi, popManbaerus, yKkCycHas KUciIoTa, IIUIKH); PacdeTsl nmpocTeiei
(hOpMyIIBI OPraHUIECKOM MOJICKYJIBI, HCXOJIS U3 JIEMEHTHOTO cocTaBa (B %).

C sneMeHTaMHu
JIACTAaHIMOHHO
ro oOydeHus

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COeIMHEHUN

OcHoBHOE CoacpKaHue

12

Teopernueckoe o0yueHue

OU3NKO-XMMUYECKHUE CBOICTBa OPraHMYECKUX COCIMHEHHH OTAEIbHBIX KJIACcCOB (OCOOEHHOCTH
KJIacCU(UKALMM UM HOMEHKJIaTyphl BHYTPM KJacca; IOMOJIOTMYECKHUH psii U odmas dopmyna;
u3oMepus; pU3MUECKUe CBOMCTBA; XMMUYECKHE CBOUCTBA; CITOCOOBI MOJTyUEHUS ):

— TpesebHbIE YIIIeBOJOPO/Ib! (AJIKaHbl U IIUKIIOAJIKAaHbl). ['opeHre MeTaHa Kak OJJUH U3 OCHOBHBIX
HUCTOYHUKOB TeIJla B MPOMBIIUIEHHOCTH M ObITy. CBOMWCTBa NPUPOJIHBIX YIJIEBOAOPOJIOB,
HaXO0XJAECHHE B IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempenebHble (AIKEHbl, aJKWHBI M aJKaJMEHbl) U apoMaTHYECKHE YIJIeBOAOPObl. ['opeHue
alleTHJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUNIAMEHU JJIs1 CBAPKU M PE3KU METAJNIOB

— KHCJIOPOZCOAEpIKaIue COoeluHeHHUs (crupThl U (DeHosbl, KapOOHOBBIE KUCIOTHI U 3(HUPHI,
anbJIerH/Ibl W KETOHbI, JKUpBIL, YyrieBoAbl). I[IpakTHueckoe MNpUMEHEHHE ATHIIECHTIIUKOJS,
rnunepuHa, ¢eHona. Ilpumenenune gopmanbaeruia, alneTaibAeruia, YKCyCHOH KUCIOTHL. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. Moromiye CBONCTBa MbLIa

— a3oTco/epiKalllue COEJMHEHUs (aMMHBI M aMHUHOKHCIOTBHI, Oesku). BricokoMousieKynspHbIe
COEeUHEHUS (CMHTETUYECKUE W OUOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3BeHO. [lomuMmepu3anus dTUIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCIIOJIb30BaHUS.

OK 01
OK 02
OK 04
I1K2.1,
2.2,2.3,
2.5,3.5.

C anemeHTamu
JMCTaHIIHOHHO
ro oOydeHus
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I'eneTndeckas cB3b MEXKy KJlacCaMU OPraHU4ECKUX COCIUHEHUN

IIpakTnyeckue 3aHATHS

IIpakTnueckoe 3anarue Ne 9. CBoiicTBa OpraHM4ECKUX COCTUHEHUH.

CBoiicTBa OpPraHWYEeCKUX COEIMHEHUN OTAENbHBIX KJIacCOB (TpUBHAIbHAs U MEXKIyHApOJHas
HOMEHKJIaTypa, XHUMHUYECKHE CBOMCTBA, CHOCOOBI TOJYYEHHUs): TMpeaeiabHble (aJKaHbl U
LUKJIOAJIKAHbI ), HENpeIeIbHbIC (AJIKEHbI, aJIKUHBI U aJIKaJJUeHbl) 1 ApOMAaTUYECKUE YTIIEBOJOPO/IbI,
cupThl U (EHOJBI, KapOOHOBBIE KHUCIOTHI W J(PUPHI, adbAETHIBI M KETOHBI, AMHHBI W
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHbIE COEIUHEHHS. 3aJaHus Ha COCTaBJICHHE YpaBHEHHI
XUMHUYECKHUX PEaKIUil C yJaCTHEM OpPraHWYECKUX BEIECTB Ha OCHOBAHMM UX COCTAaBA U CTPOCHUS.
CocraBieHue cxeM peakuuii (B TOM 4YHCIE MO NPEIOKEHHBIM IIeOYKaM IpeBpalleHui),
XapaKTepU3yIOIIUX XMMHUYECKHUE CBOMCTBA OPraHMYECKHX COEIMHEHUN OTHENIbHBIX KJIACCOB,
CHocOoObl WX TOJY4YeHHs] M Ha3BaHUWE OPraHMYECKUX COCOUHEHHM IO TPUBHAIBHOM WK
MEX1YHapOJAHON CUCTEMAaTHYECKOW HOMEHKIATYpE.

[IpaxTuueckoe 3anarue Ne 10. Pemenne npakTuko-opueHTUPOBAHHBIX TEOPETUUYECKUX 3aaHUMN 110
TEME Ha CBOMCTBA OPTaHUYECKUX COEIMHEHUMN OTIEIIBHBIX KJIACCOB

JlabopaTopHas padora

JIaGoparophas pabota Ne 3. [IpeBpalieHust OpraHM4ECKUX BEIIECTB MPU HATPEBAHUH.
[lonyuyenne »TuiieHa M M3y4eHUE €ro CBOWCTB. MojenupoBaHHe MOJNEKYJI M XHMHUYECKUX
IpeBpalleHH Ha MpUMepe 3TaHa, ITUJICHA, alleTHUIIeHa U Jp.

C srreMeHTaMH
JMUCTAHI[HOHHO
ro oOydeHus

Tema 4.3.
Unentuduxanus
OpPTaHHYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
IIPOU3BOJCTBEHHOMN
JIeITeIIbHOCTH
gyeJioBeKa

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coeaunHenus. Ilpumenenne u Oumosoruueckass poib yriieBonoB. OkucieHue
YIJIEBOJAOB — HCTOYHUK SHEPTHM JKUBBIX OpraHu3MoB. OOnacTH NpPUMEHEHUS aMUHOKHUCIIOT.
[TpeBparenust 6enkoB nmuuy B opranusme. buonorunueckue ¢pyHxuuu OenkoB. buonoruueckue
¢yHkuuu KUpoB. Poib opraHmueckoil XMMHUHM B pELICHHM NMPOoOJIeM MUIIEBOH 0e30MacHOCTH.
Ponp opranmyeckoil XMMHUU B PELIEHUU MPOOJIEM >HEPreTUYecKo 0e30MacHOCTH, B Pa3BUTHUU
MEAMIMHBI, CO3JAHMM HOBBIX MAaTEpHUajOB, HOBBIX HCTOYHUKOB DSHEPruu (albTEpHATHUBHBIC
UCTOYHUKHU 3Hepruu). OMacHOCTh BO3/JEUCTBUS Ha >KUBbIE OpraHU3Mbl OpPraHMYECKHX BEIIECTB

OK 01
OK 02
OK 04
I1K2.1,
2.2,2.3,
2.5,3.5.

C siieMeHTaMH
JHMCTAaHI[MOHHO
ro o0yueHus
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OTJENBHBIX KJIACCOB (YIJIEBOJOPOJIBI, CHHUPTHI, (PEHOJIBI, XJIOPOPTaHUYECKUE IPOU3BOIHBIE,
JIBJETUABI U JP.), CMBICII ITOKa3aTesl PeeIbHO JOMYCTUMON KOHIIEHTPALUU

JlaGopaTopHble 3aHATUSA

JlaGopaTtopHas padota Ne 4. UnenTudukaiys opraHi4ecKuX COSAMHCHUH OTIEIbHBIX KJIACCOB.
Wnentudukanss OpraHMYecKHX COCAWHEHHH OTIENBHBIX KIIACCOB (HAa NpUMEpEe ajbAETHJIOB,
Kpaxmala, YKCYCHOW KHCIOTbI, O€JIKOB M T.NI.) C HCIOJIb30BaHUEM HUX (UIUKO-XUMHUYECKUX
CBOMCTB M XapaKTEpHbIX KaueCTBEHHBIX peakiuil. JlenaTypamus Oenka npu HarpeBaHuu. L{BeTHble
peakuuu OenkoB. BO3HMKHOBEHHE AaHATUTUYECKOIO CHUTHAJA C TOYKH 3PEHUS XHUMHUYECKHUX
IIPOLIECCOB TMpPU MPOTEKAHUM KaueCTBEHHOM peakluu, MO3BOJSIOIEH HIESHTUPUIIUPOBATH
MPEAJIOKEHHBIE OPraHUYECKHUE BEIIECTBA

C sneMeHTaMu
JUACTAHIHOHHO
ro oOydeHus

Paspean S. Kunernueckue u TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX peaKkuui
Tema 5.1. OcHoBHOe coJep:kaHue OK 01
CkopocTh OK 02
XUMHUYECKHIX Teopernueckoe o0yuenue [K2.1,
peaKIIHii. 2.2,2.3,
XHUMHIUECKOE CKOpOCTb peakluy, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (DAKTOPOB: MPUPOBI PEArHPYIOIIUX BEILECTB, 2.53.5. C snemeHTamMn
paBHOBeCHe KOHLEHTPALlUU pearupyroniux BELIeCTB, TEMIEPATyphl U IJIOLIAJAN PEAKIMOHHON MOBEPXHOCTH. ANCTAHIIMOHHO
TennoBbie 3¢ HEKTh XMMUYECKUX peakIiif. K30 - U SHIOTEPMUUYECKHE, PEAKLIH. ro 00yueHus
ObpatumocTh peakuuil. XMMHUUYECKOE PAaBHOBECHE M €r0 CMEIICHHE O] JEHCTBUEM pa3IMYHbIX
(bakTOpoB (KOHILIEHTpAIUsl pEareéHTOB WIM MPOAYKTOB pEaKIMM, AABICHHE, TeMIleparypa) IUis
CO3J]aHUsI ONTUMAJIBHBIX YCIOBUN NPOTEKAaHNs XUMUYECKHX ITpoueccoB. [Ipunnumn Jle llarense
IIpakTHYeckne 3aHATHA OK 01
OK 02
IIpakTnueckoe 3ansthe Ne 11. 3aBUCMMOCTH CKOPOCTM XMUMHMYECKHMX PEAKLIUN OT pa3iIn4HbIX [K2.1, | C snementamu
(baKTopog, 2.2,2.3, | AMCTaHIIMOHHO
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33/IaHUK Ha aHAIN3 (AKTOPOB, BIUSIONIUX HA U3MEHEHUE 2.535. |1° o0yueHus

CKOPOCTH XMMHUYECKON peaklMy, B T.4Y. C MO3UIMI SKOJIOTHMUYECKHU 1I€JIeCO00pa3HOro MOBEIECHUS B
OBITY M TPYIOBOM JEATENBHOCTH B IENAX COXPAHEHHs CBOETO 370pPOBbS M OKpYKaIOLIeH
MIPUPOJIHOM CPEJIbI.
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IIpakTnueckoe 3ansatue Ne 12. Xumuueckoe paBHOBECHE.

Pemienne npakTHKO-OpMEHTHPOBAHHBIX 3a/JaHUil Ha npuMmeHeHue npuHnuna Jle-Illatense mms
HAXOXKJCHHUS HAINpaBJICHUs] CMELICHHUS PAaBHOBECHS XUMHUYECKOW peakiMu M aHajdu3 (HakTopos,
BIIMSIIOILMX HA CMEIIEHNE XUMUUECKOTO0 PaBHOBECHSI

Pa3neu 6. PactBopsI
Tema 6.1. OcHoOBHOe co/iep:KaHue OK 01
[Tonsarue o OK 02
pacTBopax TeopeTuyeckoe o0yueHue OK 07
[1K2.1,
PacTtBopenue kak (puznko-xumuaeckuit mpouecc. PactBopsl. CriocoObI MPUTOTOBIICHHS PACTBOPOB. 2223, C onemenramn
PacTtBopuMocTb. MaccoBasi 710Jisi pacTBOpPEHHOTO BemiecTBa. (CMBICH MOKa3zaTessl MNpeaesibHO 25305, AUCTAHIMOHHO
JOMYCTUMOMN KOHIIEHTPAIIMH U €0 UCIIOIb30BAHUE B OI[CHKE SKOJIOIMYCCKON 0€30IacHOCTH. ro oby4eHus
[IpaBuiia 3K0I0THYECKH 11e1ecO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JESATEILHOCTU B LIETSAX
COXpaHEHHUs1 CBOETO 3JI0POBbS M OKPYXKAIOLIEH INPUPOJHOM Cpeibl; OIACHOCTh BO3ICHCTBUSA Ha
YKUBbBIE OpPraHU3Mbl OIPE/ICTICHHBIX BEILIECTB.
IIpakTnyeckue 3aHATHSA
[Ipaktuueckoe 3anstue Ne 13. PemeHune nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JJlaHUU T10
TE€ME Ha pacTBOPHI, UCIOJIb3yEMbIE B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOE coaepkaHue OK 01
Hccnenosanue OK 02
CBOMCTB pacTBopoB |JIabopaTopHbie 3anATHS OK 04
[1K2.1,
JIaGoparopHas pabota Ne 5. IlpuroroBienne pacTBOpOB. 2.2.2.3 | Conementamn
[IpuroroBneHne pacTBOpOB 3aJaHHOW (MaccoBoM, %) KOHIEHTpauuu (C MPAKTHKO- 2,535, | AWCTaHIMOHHO

OpPUEHTUPOBAHHBIMU BOIIPOCAMH) M OINpEeNIeHue Cpebl BOJHBIX pacTBOpOB. PemieHue 3anad Ha
IIPUTOTOBJIEHUE PACTBOPOB

KonTpouabnas
padora 3

CTpOCHI/Ie U CBOMCTBa OpTraHHU4YCCKUX  BCIICCTB. Kunernueckne wu TCPMOANHAMHUYCCKUC
3aKOHOMCPHOCTHU IMPOTCKAHUA XUMHYCCKUX peaKHHﬁ. PaCTBOpLI.

ro oOydeHus

IIpogeccnonaibHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUe TPUKJIATHOTI0 MOAYJIs1)
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Paznen 7. Xumus B 6bITY H IPOM3BOACTBEHHOI IeATEILHOCTH Ye10BeKa 5 OK 01
OK 02
Xumusi B OBITY U |OcHOBHOE COepIKaHue 5 OK 04
IIPOU3BOJCTBEHHOMN OK 07
AEATEIbHOCTH Teoperuueckoe o0yueHue 1 [K2.1,
YyeJIoBeKa 2.2,2.3,
Hogeilimme AoCTHXKEHUS XMUMHUYECKOM HAyKM W XUMHUYECKOH TexHoyioruu. Ponb xumMuum B 2.53.5. C anemeHTaMu
00ecIreueHnN IKOJIOTMUECKOM, SHEPTeTUUECKOM U MUIIIEBOU 0€e30IaCHOCTH, pa3BUTUU MEOUIIUHEL. 1 ANCTAaHIMOHHO
[IpaBuna moucka U aHaM3a XUMUYECKONH MH(OpPMAIMK U3 PA3IUYHBIX UCTOYHUKOB (HaydHas W ro 00y4eHus
yueOHO-Hay4YHas JIUTepPaTypa, CpeICTBA MAaCCOBOM MH(popMaInu, ceTh IHTepHET)
IIpakTH4yeckue 3aHATHS
[Ipaktuueckoe 3ansitue Ne 14.  IlpuMeHeHHe XHWMHUYECKHMX BEIIECTB U TEXHOJOTHUH B
poheCCHOHATTLHON IeATEIEHOCTH.
[Tonck u ananu3 mHGOPMAUU O MPUMEHEHUU XMMHUYECKUX BEIIECTB U TEXHOJOTHUH C y4eTOM 4
Oyaymie mpodecCHOHaNbHOM nesTenbHOCTH. 3ammTa: llpencraBieHue pe3ynbraToB B (opme
JOKJIaja.
IMpomeskyTouHasi aTTeCTALMS N0 TUCHHUIJINHE (IK3aMeH) 6
Bcero 72
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3. YCJIOBUA PEAJIN3AIIN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJBHON JUCIUITJINHBI

3.1. TpeOGoBaHusi K MUHMMAJIbHOMY MAaTePUAIbHO-TEXHUYECKOMY
o0ecrneyeHuIo.

Jns peanuzauuy OporpaMMbl JUCIUIIIAHBI 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
BOCIIPOU3BECHUA  3ByKa, IMPUHTEP, MYJbTUMEIUA-TIPOEKTOP C  DKPaHOM,
WHTEpPaKTUBHAs 10CKa.

Y4yeOHbIE HAIVISITHbIE TOCOOMS:

IInakatsr:

- MOJICJIM MOJIEKYJI OPTaHUYECKUX BEILIECTB

- HOMEHKJIaTypa CcoJiei

- MOJIEJIM MOJIEKYJI METaHa, YIJIepojia U BOJOPO/ia

- o0Opa3oBaHHE 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€H B MOJIEKYyle OCH30J1a U MOJIeNIb CTPOCHUS MOJICKYJIbI
OcH30m1a

- CTPOCHME MOJIEKYJIbI [JIFOKO3bI

- cxeMa (popMHUpOBaHHUS AIlETaTHOTO BOJIOKHA

- TIOJIy4YE€HHE KalpoHa

- TIPOM3BOJICTBO a30THOM KHUCJIOTHI

- CTPOCHHE MOJIEKYJIbI KaydyKa

- cxema TpyOdaToil yCTaHOBKH JIJIsl HEMPEPHIBHOM NMEPETOHKU HeTH

- CHHTETHMYECKHE CMOJIBI M IIACTMACCHI, IIEMEHT U IEJIJIF0I103a

- 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

- TOMOJIOTHYECKHH ST alIbJICTHIOB 1 OCHOBHBIX KAPOOHOBBIX KHUCIIOT

- aBTOCIUIaB JUIsl TUIPUPOBAHUS KUPOB

- TMepBUYHAS CTPYKTYpPa MOJIEKYIbI OeKa

- NPOU3BOJACTBO CEPHOU KUCIIOTHI
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- YCTaHOBKA KaTAIMTUYECKOTO KPEKUHTA B «KHUTISAIIEM CIIOC»
Komnekuuu:
- TOPHBIE TIOPOJIHI;
- IJTACTMACCHI,;
- TOTUIUBO;
- YyT'YH U CTaJlb;
- BOJIOKHA;
- METAJLJIBI,
- QJIIOMUHUN.
- KOJUIEKI[USI METAJIJIOB
- He(pTh U IPOIYKTHI U3 HEPTH
Mogenu cTpoeHus! KpUCTAITMUYECKUX PEIIETOK
XHUMHUYECKUE PEAKTHUBBI
XuMHUYECKas mocyaa
Xumudeckoe 000py0BaHUE
Obopyodosanue kaburnema 0nsa uHeanudos u auy ¢ OB3 ¢ napywenusamu cayxa:
- aBTOMAaTU3UPOBAHHOE paboyee MECTO YUCHHKA C HAPYIICHUEM CIIyXa;
- cTaniMoHapHasi HGOpPMAaIMOHHASI MHTYKIIMOHHAS CUCTEeMa JUTsl CJIa0O0CIIbIIIAIINX.
Obopyoosanue kabunema 0 uHeanuoos u auy ¢ OB3 ¢ napywenusmu spenus:
— JucIUien bpaitns;
— MallliHa CKaHUPYIOIIasi U YUTAIOIIAs TEKCT;
— IporpaMma 3KpaHHOTO JOCTYIIA C PEYbI0 U NOAJIEPKKOU bpains;
— DJIEKTPOHHBIN PYYHOU YBEIUUYUTEIIb;
— TOPTaTUBHBIN BUACOYBEIMUYUTED;
— obOopynoBaHue sl BUJCOKOH(EpeHICBsI3u  (cepBep, BUIEOKamepa,
aKyCTUYECKUE CUCTEMBI - 4 IIIT.);
— MOOWJIBHBIN KOMIBIOTEPHBIN Kinacc u3 12 HoyrOykoB HP;
— BeOKamepa;
— JIOKyMEHT-KaMmepa.
Obopyoosanue kabunema 0 uneaiuoos u auy ¢ OB3 ¢ napywenusmu onopHo-
0gu2amenbpHO20 annapama:
- obopynoBaHue JyUisi BHUJICOKOH(EPEHIICBSI3U (CepBEp, BHUIACOKaMepa,
aKyCTUUYECKUE CUCTEMBI);
MOOUIIbHBIA KOMIIBIOTEPHBIN Kilacc U3 HOyTOykoB HP;
BeOKamepa,
JIOKyMEHT-KaMepa;
WHTEPAKTUBHBIA KoMIUIeKC (MHTepakTuBHas nocka [1Q Board PS S100,
kopotkodokycHbi mpoektop Benq MX806ST, moyroyxk Aser ASPIRE E5-521G-
88VM);
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— xommbtorep (MoHOONOK) AIO A22 21.5" Intel Pentium CPU G3220 c
IPEyCTaHOBJICHHON OINEpPallMOHHOW CHUCTEMOW, MaKeTOM O(UCHBIX IPUIIOKEHUHI B
KOMILJIEKTE;

— HWHTEpaKTUBHAs TpUOYHa;

— UH)OpPMALIMOHHBIM ~ TEPMHMHAT  CO  BCTPOEHHOW  WH(GOPMALMOHHON
WHIYKIIMOHHOU METJIEU C CEHCOPHBIM 3KPaHOM;

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

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu NporpaMmmbl
st cTyiIeHTOB
I'a6pueasin O. C. , OcrpoymoB U. I'. Xumusa mis npodeccuit U cneruanbHOCTEN
TEXHUYECKOTO MPOQMIsl: YUeOHUK JUIsl CTYIl. YUpexKIeHUuM cpei. mpod. oOpa3oBaHUs
/Tabpuenan O. C., Ocmpoymos U. I'..- 7-e u3a., crep. — M.: U3naTenbckuil eHTp
«Axagemusy, 2020.-272c.
I'aopuensn O. C., JIbicoBa I'. I'. Xumusa: TecTbl, 3a1a4l U YINPaKHEHUS: yueo.
nocobue sl CTyI. yupexaeHui cpea. npod. obpazosanus /I aopuensn O. C., T'. T.
JIsicoBa-5-¢ m3a.-M.: U3marensckuii meHTp «Axanemusy», 2020-336c¢.
Jliis1 mpenogaBareJisi
OenepanbHbii 3akoH 0T 29.11.2012 Ne 273-®03 «O06 o6paszoBanuu B Poccuiickoii
deneparun» (B pea. @enepanpubix 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-®3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 No 84-D3,
or 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ u3M. BHECCHHBIMU
denepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pen. Ot 03.07.2016, ¢ uzm. ot
19.12.2016.)
[Tpuka3z MunucrepctBa oOpa3oBanusi U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKJIECHUHU (heepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
cpeaHero (ImoaHoro) o011ero o0pa3oBaHusDy.
[Ipuka3 MunucrepctBa oOpazoBanuss U Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHHH u3MeHeHud B Ilpuka3 MuHnucrepcTtBa oOpa3zoBaHus W Hayku PO or
17.05.2012 No 413 “O6 yrBepxkaecHUU (DenepabHOTO TOCYAapPCTBEHHOIO
00pa30BaTENLHOIO CTAHAAPTA CPEIHETO (TIOJHOTI0) 00IIero 00pa3oBaHus ».
[Tucemo JlemaprameHTa roCyJapCTBEHHOW TMOJUTUKH B chepe MOATOTOBKH padodmx
kanpoB u JIIIO MunoO6pnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenaaruu 1o
OpraHu3alMKi TOJIYYCHHUS CpPeAHEero oOmero oOpa3oBaHUS B TIpejaesiax OCBOCHUS
00pa3oBaTeIbHBIX IPOTpaMM CpPEIHETO MPOdEeCCHOHAIBHOrO 00pa3oBaHUs Ha Oase
OCHOBHOTO  0OOImero oOpa3oBaHusi ¢ y4eToM TpeOoBaHUU  (emeparbHbIX
roCyZapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJy4aeMou mpodeccruu uiu
CIIEIMAIBHOCTH CPEIHETO MPOPECCUOHATIEHOTO 00pa30BaHUs».
[Tpuka3z MunucrepctBa oopasoanust u Hayku PD ot 31 nekabps 2015 r. N 1578 "O
BHECEHMH U3MEHEHHU B (pefiepalibHbIi rocy1apCTBEHHBIA 00pa30oBaTEIbHbIM CTaHAAPT
cpenHero o0miero 00pa3oBaHUs, YTBEPXKACHHBIA NpHUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit deneparum ot 17 mas 2012 r. N413"
[TpumepHas ocHOBHas 00pa3oBaTesibHASI MPOrpaMMa CPEAHETO OOIIEro
o0pazoBaHusi, 0JJ0OpeHHAas perieHueM peaepabHOro yueOHO-MEeTOIUYECKOTO
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o0BeIMHEeHus 1o 001eMy 00pazoBaHuio (MpoTokoid oT 28 uroHs 2016 r. Ne 2/16-3).
[a6puensa O. C. u ap. Xumusa ans npodeccuil U crnenuaIbHOCTEH TEXHUYECKOTO
npodus (3JIEKTPOHHOE MPHUIIOKEHHUE).

HNuTepHeT-pecypcehl

www. hemi. wallst. ru (O6pa3oBaTenbHbINA CAUT ISl IKOIBHUKOB « XHUMHUSD).
www. alhimikov. net (O6pa3oBaTenbHBINA CAaUT AJI IIKOJIBHUKOB).
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4.

MIPOMEKYTOUYHOU
OTPaHUYECHHBIMU

KOHTPOJIb (
OBHIEOBPA3OBATEJBHOU JUCIIUITJINHBI

n

OIIEHKA

PE3YJBbTATOB

OCBOEHUA

KoHTposib 1 oLeHKa pe3ysbTaTOB 00y4YEHHUs! OCYIIECTBISIETCS MPENOAaBaTENIEM
B IIpoliecce
TECTUPOBAHMS, a TAKKE BBHIMOJIHEHUSI 00YHYAIONTUMUCS UHANBUYATbHBIX 3aaHH.

Konkpetnbie ¢GopMbl M Mpoleaypbl TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH U

IMPOBCACHUA IMPAKTHYCCKUX

BO3MOXXHOCTAMU

300POBbA

3aHATAW W JA0OpaTOpPHBIX  padoT,

aTTcCTallnn 06yanOHlHXCSI HHBAJIMAOB H 06yqa}onmxcx C
YCTaHaBJIUBAIOTCA C

y4eToM

OTPAaHMYCHHS 370pOBbs. OTH (OPMBI M TPOLEAYPH JTOBOASATCA JO CBEICHUS
00yJaronumxcsi He MOo3/THee TePBhIX IBYX MECSIICB OT Hayajga O0yJeHHUs.

XHMHYSCKOM CHUMBOJIMKH
Y Ha3BaHMUN COCIUHEHUHN
110 HOMEHKJIAType
MEXKYHapOJHOI' 0 COI03a
TEOPETUYECKON 1
MPUKIIATHON XUMUHU U
TPUBUAIILHBIX Ha3BaHUN
JIJISI COCTaBIICHUS
XUMUYECKHUX (HOopMyIT
JIBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(hUIO0B, THAPUIOB U
T.I.) U IPYTUX
HEOPraHUYECKUX
COCTUHEHUN OTHEIEHBIX
KJIacCOB

Moayas/Pazgen/ Tunbl oeHOYHBIX Cneuuguxa
Ne | OK/IIK y Pe3yabTar 00y4yeHus . b
Tema MeponpUusTHI
| OcHOBHOe coiep:KaHue
1 Paznean 1. dopmyaupoBaTh
OcHoBBI 0a3oBble NOHATHUS U
CTPOEHUA 3aKOHbI XMMHH
BelllecTBa
1.1 |OKO01 Crpoenue atomoB |Cocrasinsate xumuueckue | 1. Tect «Ctpoenue Hpu
XUMHAYECKHIX (bOpMyIBI COeTMHEHHIA B [aTOMOB XUMUYECKHUX H206XOMM°CT“
O0yJaromumcAa
3JIEMEHTOB U COOTBETCTBHUH CO 9JIEMEHTOB U MPUPOIA YAarot
o MpeaOCTaBIACTCA
npupoaa CTENEHbIO OKUCIICHUS XUMHUYECKON CBSA3M». P ——_——
XUMHUYECKON XUMHUYECKUX JIEMEHTOB, |2. 3a1auu Ha BpeMs st
CBSI3U WCXOJIS U3 BaJICHTHOCTH |COCTaBJICHUE IO/IrOTOBKH OTBETA.
u XUMHYECKHUX HOopMyIT
OCYH.IGCTBH?IGTC?[
AIEKTPOOTPHUIIATEIIBHOCT |IBYXaTOMHBIX
o B mponecce
u COCIMHCHNH (OKCHIIOB, | nnopenenns
Cynb(PUAOB, TUAPUIIOB U | mpakTHUECKHX
T.H.). 3aHATUN u
3. 3ajanHus Ha nabopaTOPHBIX
paboT, BBIMOIHEHUS
UCIIOJIb30BaHUE

UHIUBUAYATBHBIX
paboT U JOMAaITHUX
3aJaHUuN WU
TECTHPOBaHUS B
OeNIX  TOyYeHHS
nHpopManuu

O BBITIOJIHCHUH
obydJaromuMmcest
TpeOyeMBIX
JIeCTBUI B
nporecce yaeOHoi
JIeSTeNIbHOCTH,
NPaBUIBHOCTH
BBIITOJTHCHHS
TpeOyeMBbIX
JICHCTBHIA,
COOTBETCTBUH
(dopMmbI nercTBus
JAHHOMY 3TaIy
YCBOCHHS YI€OHOTO
MaTepuana,
(hopmupoBaHUH
JIEWCTBUS C
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Mopyas/Pa3zaen/ THUnbI OLEeHOYHbIX Cnenunduka
Ne | OK/IIK o . PesyabTaT 00yuenust 1 N e
Tema MeponpUusTHI
JOJKHOU Mepoi
OOILIEHHSI, OCBOCHUS
UT.O.
1.2 | OK 01 Ilepuonnueckuii | XapakTepu3oBaTh 1. Tect «MeTajuinueckue
OK 02 3aKOH M Ta0JIMIIa |XUMHUYECKHE DJICMEHTHI B |/ HEMETAININYECKUe

J.. MenneneeBa

COOTBETCTBHH C UX
MMOJ0KEHIEM B
MEePUOJUYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB
JI.1. MeHnnaeneeBa

CBOICTBA,
3JEKTPOOTPHUIATEIHHOCT
b U CPOJACTBO K
3JIEKTPOHY XUMUYECKUX
3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM
CTPOCHUEM U
MOJIOKEHUEM B
IIEPUOINYECKON CUCTEME
XUMHYECKUX AJIEMEHTOB
.. MenneneeBay.

2. IIpaktnyeckue
3a/1aHus Ha
YCTaHOBJICHHE CBSI3U
MEXITy CTPOCHUEM
aTOMOB XUMHYECKHUX
3JIEMEHTOB U
NEePUOIUYECKUM
U3MEHECHUEM CBOMCTB
XUMHYECKUX AJIEMEHTOB
U UX COSJMHEHUM B
COOTBETCTBUU C
TOJIOKEHHUEM
[Tepuonnueckon
CHUCTEME.

3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHus
Ha XapaKTePHU3aIUI0
XUMHYECKUX DJIEMEHTOB:
«Metammuyeckue /
HEMETaUTMYECKUE
CBOICTBA,
3JEKTPOOTPHUIATENBHOCT
b U CPOJICTBO K
3JEKTPOHY XUMUYECKUX
3JIEMEHTOB B
COOTBETCTBHE C UX
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Moayas/Pazaen/

Tunsl 0oLeHOYHBIX

Cnennduxa

Ne | OK/IIK PesyabTaT 00yuenust N
Tema MeponpUusTHI
INEKTPOHHBIM
CTPOCHHUEM U
MIOJIO)KCHUEM B
NEPUOANYECKON crcTeMe
XUMHYECKHX JJIEMEHTOB
J.1. MenneneeBa»
2 XapakTepu3zoBaTh dopma u cpok
THIIBI XUHMHYECKHX TIpOBC/ICHHA
Paznen 2. peakiuii KonTpoabHasi padora ;),zgfgﬁmmm ¢
XumMuyeckue «CTpoeHue BemecTsa u
WHIANBUAYAJIbHBIX
peakuuu XHMHYECKHE PEAKUHM» | pepxodusmueckix
0coOeHHOCTeH
00yJaroIuxcsl.
2.1 | OK 01 Tumner CocTaBisTh peaKuu 1. 3agaun Ha Ipu
OK 04 |xumHuYeCKUX COCIMHEHUS, COCTABJICHHE ypaBHEHHIT | HeoOXomuMmocTH
. o obydaromumces
peaxui pas3ioxeHus, oOMeHa, peaxiuii:
MpeaOCTaBIACTCA
3aMeIIeHHUS, — COCJIMHCHUSI, JIOTOIHATEBHOE
OKHUCJIUTETIHHO- 3aMeIICHus, BpeMs s
BOCCTAHOBHUTEIIbHBIE pasnokeHus, 0OMeHa, TIOJITOTOBKH OTBETA.
peaxkiuu — OKHCIIUTENBHO-
OCYH.[GCTBH?[GTC?I
BOCCTaHOBHUTEIIbHBIX
. B mporiecce
pcaknuu ¢ HpoBeIeHUs
HCIIOJIb30BAHUEM METO/IA | IpaKTUYECKUX
JIEKTPOHHOTO OajaHca. | 3aHATHi 1

2. 3ajaum Ha pacuer
Macchl BelIecTBa MU
o0BEMa

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMyY
OJTHOTO U3 YYaCTBYIOIIUX
B pPEaKIUH BEIECTB;
pacdEThl

Macchl (00béMa,
KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH,
€CIT OJTHO M3 BEIECTB
UMeeT IPUMECH

71a00paTOPHBIX
paboT, BBIMOIHEHUS
UHIUBUAYATBHBIX
paboT U JOMAaITHUX
3aJaHUuN WU
TECTHPOBaHUS B
OeNAX  TOyYSHHS
HHpOpMAIIN

O BBITIOJIHCHUH
oOyJaromumcst
TpeOyeMBbIX
JIeHcTBUI B
nporecce yaeOHoi
JIeSTeNIbHOCTH,
NPaBUIBHOCTH
BBIITOJTHCHHS
TpeOyeMBbIX
JIeCTBUH,
COOTBETCTBUH
(dopMmbI nercTBus
JAHHOMY 3TaIy
YCBOCHHS YI€OHOTO
Mmarepuarna,
(hopMupoBaHUN
JIEUCTBUS C
JIOJDKHOM Mepoit
00IIIeHNSI, OCBOCHHUS
U T
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Mopnyas/Pa3znen/

THuNbI OLIEHOYHBIX

Cnennduxa

Ne | OK/IIK PesyabTaT 00yuenust N
Tema MeponpUusTHI
2.2 Onexrponutuuec |CocTaBisaTh ypaBHeHus |1. 3aganus Ha
Kasi IUCCOIMAIINS |XMMHUYECKUX PEaKITUU COCTaBJICHHUE
Y MOHHBIN OOMEH |MOHHOTO OOMEHa C MOJIEKYJISIPHBIX U
y4acTHEM MOHHBIX PEaKIUU ¢
HEOPTaHUYECKUX y4acTUEM KHUCIIOT,
BEIIECTB OCHOBaHHWH M COJIEH,
YCTaHOBJICHHE
W3MEHEHUS KUCIIOTHOCTH
CpeIIbI
2. JlJabopaTopHas pabota
«THUmpl XUMHUYECKUX
peakiuii»
3 HccnenoBarh crpoenne |KonTposabHas pagora | Popmau cpok
Pazpnen 3. U CBOMCTBA «CBoiicTBa TIpOBCACHHA
Crpoenne u HEOPraHM4ecKux HEOPraHN4YeCKHX OPPCACIBLOTGA ©
CBOMCTBA BeIleCTB BeIeCTB» yeron
WHANBUAYAJIbHBIX
HCOPraHNICCKUX HCUXO(PU3UIECKHX
BeEIleCTB ocobeHHOCTER
00yJaroImuxcsl.
3.1 | OK 01 Knaccudukanus, |Knaccudumuponars 1. Tect «Homenknatypa | Ilpun
[1K2.1,2. |HOMEHKJIAaTypa U |HEOPraHUYECKHE Y Ha3BaHHE HE00X0HMOCTH
2,2.3,2.5, |cTpoeHue BELIECTBA B HEOPTraHWYECKUX o0yuaromMCs
MpeaoCTaBIACTCA
3.5. HEOPTaHMYECKUX |COOTBETCTBHHU C MX BEIIECTB UCXOIS U3 UX JIOTOMHATEBHOE
BEIIECTB CTpPOEHUEM XUMHYECKOH GOPMYIBI | Bpems 15

WJIM COCTaBIIEHUE
XUMHUYECKOH (OPMYJIBI
HCXOJs U3 Ha3BaHUs
BELIECTBA 110
MEXKIYHAPOIHON WU
TPUBHUAIIBHON
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MaccoOBOM JI0JU (Macchl)
XUMHYECKOIO DJIEMEHTA
(coenuHeHus) B
MOJIEKYJie (CMeCH).

3. [IpakTnueckue
3aJ1aHus 110
KJ1accu(UKalnH,
HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX
BEIIECTB Pa3IUNUYHbBIX
KJIACCOB.

4. IlpakTnueckue
3a/1aHus Ha OIpe/IeIICHHUE
XUMHUYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU

IIOATrOTOBKHU OTBETA.

OcyuecTBiusiercs

B mporiecce
TIPOBEACHUS
MPAaKTUYECKUX
3aHATUN u
71a00paTOPHBIX
paboT, BBIMOIHEHUS
WHIUBUAYATBHBIX
paboT U JOMAaITHUX
3aJaHUuN WU
TECTHPOBaHUS B
OeNIX  TMOJyYCHHS
nHpopMannu

O BBITIOJIHCHUH
obydJaromumcest
TpeOyeMBIX
JIeCTBUIl B
mporecce yaeOHoi
JeSITeTbHOCTH,
NPaBHIbHOCTH
BBIITOJTHCHHS
TpeOyeMBbIX
JICHCTBHI,
COOTBETCTBUH
(hopMbI AercTBHS
JTAHHOMY 3TaIy
YCBOCHHS YI€OHOTO
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Moayan/Pa3znen/ THUNbI OLEHOYHBIX Crnenuduka
Ne | OK/IIK y PesyabTaT 00yuenust 1 N und
Tema MeponpUusTHI
BHUJIa XUMUYECKOU CBSI3M | Marepuaina,
W THIIA KpUCTAIHYecKoi| POPMUpoBani
JCUCTBUS C
peuieTku - .
JOJLDKHOU MEpOoU
OOILIEHHSI, OCBOCHUS
UT.O.
3.2 | OK 01 duzuko- YcranaBianBaTh 1. Tect «OcobenHoOCTH
OK 02 |xumuueckue 3aBUCUMOCTbh (PU3MKO-  |XMMHUYECKUX CBOMCTB
I1K2.1,2. |cBolicTBa XUMHUYECKHX CBOMCTB OKCHJIOB, KMCJIOT,
2,2.3,2.5, |HEOPraHUYECKUX |HEOPTraHMYECKHUX OCHOBaHHUM,
3.5. BEIIECTB BEIIIECTB OT CTPOCHUS aM(dOTEepHBIX

aTOMOB U MOJIEKYII, &
TAKXKE TUIIA
KPUCTAJUIMYECKON
pemeTKn

TUIPOKCUIOB U COJIEI.
2. 3anaHus Ha
COCTaBJIEHUE YpaBHEHUH
XUMHUYECKHUX PEAKLUN C
y4acCTHEM MPOCTHIX U
CJIOKHBIX
HEOPraHUYeCKuX
BEIIECTB: OKCHJIOB
METaJUIOB, HEMETAJIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPTraHUYeCKUX KHUCIIOT,
OCHOBAaHUH U
aM(OTEPHBIX
THIPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTePU3YIOIIUX UX
CBOWCTBA U CLIOCOOBI
MOJIy4EHUSI.

3. IlpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUECKHE 3a1aHuUs
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Mopnyas/Pa3znen/

THuNbI OLIEHOYHBIX

Cnennduxa

Ne | OK/IIK PesyabTaT 00yuenust N
Tema MeponpUusTHI
Ha CBOMCTBA U
HOJIyuyeHue
HEOPTaHHYECKUX
BEIIECTB
3.3 [ OK 01 Nnentudukanus |McciaemnoBarh 1. I[IpakTHKo-
OK 02 |HeopraHMYECKHUX |KAaueCTBEHHBIE PEAaKLUU |OPUEHTHUPOBAHHbIE
OK 04 BEIIIECTB HEOPraHUYECKUX 3ajaHus 110
I1IK2.1,2. BEILIECTB COCTaBJICHUIO
2,2.3,2.5, XUMHUYECKUX PEAKIUi C
3.5. y4acTHeM
HEOPraHUYECKUX
BEIIIECTB, UCIIOJB3YEMBIX
JUISL UX UICHTU(UKALINH.
2.JIaboparopnas pabdora:
«Unentudukanus
HEOPTaHUYECKUX
BEIIIECTB)
4 HccaenoBarh crpoenue |KonrpoabHasi padora | Popma u cpok
Paznen 4. U CBOliCTBa «CTpoeHue U cBoiicTpa | "POBCACHIA
CTpuoeHI/Ie " OPraHUYeCKUX BElIeCTB |OPraHuYeCKuX ;Zg :g;mmca ¢
CBOMCTBA BEIIECTB» UHIUBUAYAIIbHBIX
OpPraHu1eCKux NICHXO()U3UIECKHX
BeleCTB ocobeHHOCTeH
00yJaroIuxcs.
4.1 | OKO01 Knaccudukanus, |Knaccudummponars 1. 3aganus Ha Hpu
[1K2.1,2. |cTpoeHue u OpraHMYEeCKHUE BEIECTBA |COCTABICHHE HA3BaHMii | HeoOxoaumoctu
2,2.3,2.5, |HOMeHKIaTypa B COOTBETCTBHH C UX OpTraHUYECKUX obyuaioummes
o MpeaoCTaBIACTCA
3.5. OpraHHYECKUX CTpPOEHUEM COETMHEHUI 110 P ——
BCIICCTB TPUBHUAJIIBHOU WA BpeMs JUIst

MEXIYHApOIHOU
CUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3anaHus Ha
COCTaBJIEHUE MTOJIHBIX U
COKpAICHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHWYECKHX BEIIECTB
OTJEJIbHBIX KJIACCOB.

3. 3amauu Ha
oInpeeIcHue
npocreien GopmMyIibl
OpraHUu4eCKOu
MOJIEKYJIBI, UICXOS U3
3JIEMEHTHOT'O COCTaBa (B
%)

MOJATrOTOBKH OTBETA.

OcyuecTBiusiercs

B mporiecce
TIPOBEACHUS
MPaKTHYCCKIX
3aHATHHA u
71a00PaTOPHBIX
paboT, BBIMOITHEHUS
WHIMBUYabHBIX
paboT W JOMAITHUX
3a/laHui WU
TECTUPOBAHHUS B
HeNsIX  MOJy4eHHs
nHpopMannu

O BBITIOJIHEHUHU
o0yJaroImumcst
TpeOyeMBbIX
JNIEUCTBUI B
nporecce yueOHoi
JeSITeTHHOCTH,
MIPaBUIHHOCTH
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OK/IIK

Moayas/Pazaen/
Tema

PesyabTaT 00yuenust

Tunsl 0oLeHOYHBIX
MeponpUusTHI

Cnennduxa

BBIITOJTHCHHS
TpeOyeMBbIX
JIeUCTBUI,
COOTBETCTBUH
(hopMBbI AeHCTBHS
JTAHHOMY 3TaIy
YCBOEGHHSI yUeOHOTO
MaTepuana,
(hopMupoBaHUN
JNIEWCTBUS C
JOJKHOU Mepoi
00IIIEHNSI, OCBOEHHUS
H T.0.

4.2

OK 01
OK 02
OK 04
I1K2.1,2.
2,2.3,2.5,
3.5.

CBoiicTBa
OpraHUYeCKHUX
COE€IMHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PH3HKO-
XHUMHYECKHUX CBOMCTB
OPraHUYE€CKHUX BEIIECTB
OT CTPOEHUSI MOJIEKYJI

1. 3aganus Ha
COCTABJICHUE YPaBHECHUU
XUMHUYECKUX PEAKLUi C
y4acTUEM OPraHUYECKUX
BEILECTB HA OCHOBAaHUU
UX COCTaBa U CTPOEHUS.
2. 3amaHusa Ha
COCTABJICHUE YPaBHEHUU
XUMUYECKUX PEaKLUi,
WJLTIOCTPUPYIOLTUX
XUMHUYECKHUE CBOKCTBA C
y4€TOM MEXaHU3MOB
POTEKaHUs JaHHBIX
pPEaKLH U TeHETUYECKOM
CBSI3U OPTraHUYECKUX
BEIIECTB Pa3HbIX
KJIACCOB.

3. PacyerHble 3a1auu 110
YpaBHEHUSIM PEAKIIMiL C
y4acTHUEM OpPraHUYEeCKUX
BEIIECTB.

4. Jlaboparopnas padoTa
«IIpeBpaienus
OpPraHMYECKUX BEIECTB
MIpU HArpEeBaHUU»

4.3

OK 01
OK 02
OK 04
[1K2.1,2.
2,2.3,2.5,
3.5.

Wnentuduxamms
OpTraHUYECKHUX
BEIIECTB, UX
3Ha4YEHHUE U
MPUMEHEHHE B
OBITOBOH U
MPOU3BOJICTBEHHO
A NeITeTbHOCTH
yeJIOBEKa

Hccnenosath
KAaQ4CCTBCHHBIC peaKunH
OpraHUYECKUX
COECIMHEHNN OTAEIbLHBIX
KJIaCCOB

1.IIpakTuko-
OpPUEHTUPOBAHHBIC
3a7aHus 110
COCTaBJICHHIO
XUMHYECKHUX PEaKIUii C
y4acTUEM OPTaHUIeCKUX
BEIIIECTB, B T.4.
HCIIOJIB3YEMBIX JIJIS UX
UICHTH(PUKAIUH B OBITY
Y TIPOMBIIIIIICHHOCTH.
2.JIaGopatopHas pabora:
«nentudukarus
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Mopnyas/Pa3znen/

THuNbI OLIEHOYHBIX

Cnennduxa

Ne | OK/IIK PesyabTaT 00yuenust N
Tema MeponpUusTHI
OpraHUYECKUX
COEMHEHUI OTAENbHBIX
KJIACCOB»

5 Pasznea S. Xapakrepu3zoBathb KonTposbHas pagora | Popma 1 cpox
KuHernueckue u |Biausinue pa3inyibix |«KuHernuyeckue u TPOBCACHIHA
TepMoAMHAMHYe ((PaKTOPOB HA TepMOIMHAMHYECKHE ;Zg :g;mmca ¢
cKHe pPaBHOBeCHE U CKOPOCTH |3aKOHOMEPHOCTH WHHBH/TYATbHBIX
3aKOHOMEPHOCTH | XUMUYECKUX PeaKluil |mpoTeKkaHus ncuXo(pU3MIECKUX
NMPOTEeKAHUA XHMHYECKHX PeaKimii. | 0coOeHHOCTeH
XHMHYECKHX PacTBopbI» oByuaromxes.
peaxuuit

5 [OKO0l Ckopocth Xapakrepus3oBarhb [Ipaktuxo-

OK 02 |xumuyeckux BJIUSIHUE KOHIEHTPAUUH |OPUEHTUPOBAHHbIC
[1K2.1,2. |peakiuid. pearupyromux BeUeCTB |TEOPETUUECKUE 3aJaHHS
2,2.3,2.5, | Xumnueckoe U TeMIIepaTyphl Ha Ha aHau3 (haKToOpoB,
3.5. paBHOBecCHE CKOPOCTh XUMUYECKUX  |BIUSIONINX Ha
peakuuit U3MEHEHUE CKOPOCTH
XapakTepu3oBarth XUMHUYECKON PEaKIUU.
BIIMSIHUE U3MEHEHUS [TpakTuko-
KOHIIEHTpAIlUU BEIECTB, |OPUEHTUPOBAHHbBIE
pEeaKIMK CpeIbl U 3a/IaHMs Ha IPUMEHEHHUE
TEeMIIEpaTyphl Ha npunnumna Jle-Illarenne
CMEIIEHUE XUMUYECKOTO |IJIs1 HAaXOXKICHUS
paBHOBECHS HaIpaBIEHUS CMEIIEHUS
PaBHOBECHS] XUMUYECKOMN
peaKIuu U aHaIH3
(hakTOpOB, BIMSIOMINX HA
CMENIEHUE XMMHYECKOTO
paBHOBECHs
6 HUccnenoBarb KourpoabHasi paGora | Popma u cpok
HCTHHHBIE pacTBOphI ¢ |«KuHernyeckue n gﬁggiﬂig}“o’; -
3alaHHBIMH TePMOIUHAMHYECKHUE
Paspean 6. y4eTom
PacTBopbI XapaKTepUCTUKAMU 3aKOHOMEPHOCTH MHIHBHIYATBHBIX
NPOTEKAHUSA HCUXO(PU3NIECKHUX
XUMHUYECKUX PEAKIMii. | 0COOeHHOCTEH
PacTBOpBI» 00y4aKOUXCA.
6.1 | OK 01 ITonsgrue o Pa3nuyath UCTUHHEBIE 1. 3agaun Ha
OK 02 |pacTBOpax pacTBOPHI MPUTOTOBJICHUE
I1K2.1,2. pacTBOpPOB.
2,2.3,2.5, 2. IIpaktuko-
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N | OK/IIK Moayas/Pazaen/ PesyabTat 06yuenus THunel oue}mqn“blx Cneuuguxa
Tema MeponpUusTHI
3.5. OpPHEHTHUPOBAHHBIC
pacueTHbIe 3a/1aHus Ha
JIMCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMbIE B
OBITOBOI U
POU3BOJICTBEHHON
JeSITeTbHOCTH YeJIOBEKa
6.2 | OK 01 Uccnenoanne  |Mccnenoats ¢pusuko- |JlaGoparopras pabota
OK 04 |cBoiicTB XuMH4eckue cBoiictea  |[«IIpurorosienue
[1K2.1,2. |pacTBOpOB VCTHUHHBIX paCTBOPOB pacTBOpOBY»
2,2.3,2.5,
3.5.
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepP:KaHMe (COdepKaHue
MPUKJIAJTHOI0 MOIYJIfA)
7 Paznen 7. OueHuBaTh 3ammTa Keiica (c
XuMmus B ObITY U |IOCJIeICTBHS OBITOBOH |y4eToM Oyayuieit
NPOU3BOICTBEHH | IPOM3BOJACTBEHHOH |mpodeccnoHaIbHOI
oMl IeATeJILHOCTH J1esITeJIbHOCTH)
NAeATeJIbHOCTH  [Yesl0BeKa ¢ MO3UIMii
yeJioBeKa IKOJIOTHYECKOH
0e3onacHocTH
OK 01 Xumus B 0biTy M |OnienuBats nocneznctsus |Keiic (¢ yuerom ®opma
OK 02 MIPOU3BOJICTBEHHO |OBITOBOH 1 Oymymieit TIpOBEACHNA
OK 04  |ii eITENPHOCTH |POM3BOACTBEHHOMN npogeccnoHaIbHON ggg fﬁ;ﬂﬂ}omﬂ ¢
OK 07  |gyemoBeka JESITEIIbHOCTH YEJIOBEKA |IeSTEIIbHOCTH) WHHBHITY AT HBIX
I1K2.1,2. C TIO3UIUH Bo3MokHbIE TEMBI HCUXO(pU3NIECKHIX
2,2.3,2.5, JKOJIOTHYECKOU KEHCOoB: 0cO0eHHOCTEH
3.5. 0e30MmacHOCTH 1. HoTerutenne kuMara | ©0Y9aiOIuXCs.

1 BBICBOOOK/ICHHE
ra3oBbIX THIPATOB CO
JTHa OKEaHa.

2. bynymme marepuaisl
JUIsS aBUa-, MAIIUHO- U
pUOOPOCTPOCHHUS.

3. HoBble MaTepuansl

JUTSL COJTHEYHBIX OaTapei.

4. JIexapcTBa Ha OCHOBE
pacTUTENbHBIX
MpenaparoB
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5. OCOBEHHOCTH OPTAHM3AIIMA YUEBHOI'O ITPOLIECCA JIJIA
OBYYAIOIIIUXCSI C OI'PAHUYEHHBIMHA BO3MOKHOCTSIMHU
310POBbSI.

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

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

- oO0ydeHue I JHIl C OTPAHWYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI B OJIHOMN
ayIMTOPUA COBMECTHO C OOYyYalOIHUMHCS, HE HMMEIOMMMHA OTPaHUYEHHBIX
BO3MOKHOCTEH 30pOBbS, MOMYCKAETCS, €CIM 3TO HE CO3[aeT TPYAHOCTESH s
oOyyJarommxcs;

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

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

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

07151 c1aboBUOAWUX 00YHAIOWUXCHL:

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

07151 CAAOOCILIUAUUX 0OYVUAIOUIUXCSL:

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

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

- HaJIMYHE CIEIUAIbHO CKOHCTPYUPOBAHHBIX I yI0OCTBA JIUI] C HAPYIICHUSIMHA
OMOPHO-JBUTaTEIBHOTO armapaTa MeOenau, NpuoopoB sl 00ydeHus: (Pydkd U
zp.);

- HaJIM4YUE KOMITBIOTEPHBIX  KJIacCOB, OOOPYIOBAaHHBIX  CHCIHAIBHBIMU
MIPUCTIOCOOJICHUSIMH, OOECIICYMBAIOIIMMHA BO3MOXXHOCTh HX HCITOJIb30BaHUS
JUIAMU C OTPAaHUYCHHOMN TTOJBMYKHOCTHIO BEPXHUX KOHEYHOCTEH;

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

- BCIIOMOTATEIbHBIC CPEACTBA IS 3axBaThiBaHUs (yIepiKaHWs), IepKaTelnd C
3aXBaTOM W TPHUCIIOCOOJIECHUS, CPEACTBA, NPHUKIAABIBAEMbIE K U3ACIUAM W
MPOJTYKIIHH;
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- MPUCTIOCOOJICHUS AJIs MEePEKIIabIBaHUsI OyMaru, AepKaTen PyKOTHCH, OMOPbI
MPEAIUICYbsi, IPUKIAIBIBAEMbIE K MUITYIIIAM MAITUHKAM WA KOMITBIOTEPAM;

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

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

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

- TMpUCNIOCOONIEHUsT JUIsl YTEHHs, MHChbMa, MaHUIYJIWPOBAHUS, CIHEIUATbHBIC
MPUCTIOCOOJICHHUSI 17151 paOOTHI OHON PYKOU U JIp.

5.3. Ilpu 0O0y4yeHnu 10 TUCIUTIIINHE BO3MOXKHO:

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

- TI0JIb30BaHUE HEOOXOJAMMBIMHA OOYUYAIOIIUMCS TEXHUYECCKUMHU CPEACTBAMH TPHU
O0Oy4€HHH, BHITTOJIHEHUH 33JaHUI C YIETOM UX UHAUBUIYabHBIX 0COOCHHOCTEH;
- 00BSICHEHUE HOBOTO MaTepualia u MPOBE/ICHNE MPAKTUYECKUX 3aHITHI C yYeTOM
WHUBUTyaJIbHBIX OCOOCHHOCTEH 00yJaromuxcs;

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

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

07151 C1aboBUOAUUX 0OYHATOUWUXCSL:

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

07151 CAAbOCILIUAUUX 0OYVYAIOUJUXCSL.

- nyOnupoBaHue HE0OXOAUMOM 3BYKOBOM MH(MOpMaIu, o0yJaroiiero Marepuaia
TEKCTOBBIMH W TpapUUYECKUMH HW300pPKCHHUSIMH, 3HAKaMH WJIA B BHJC
AIIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO ¢ MTOMOIIBI0 KOMITBIOTEPA;

- WCTOJIb30BAHKME TOMOIIM COTPYJIHHUKOB, MPOIISAIINX WHCTPYKTHPOBAHUE WITU
oOy4YeHHe, KOMIIETCHTHBIX B aIalTallik HHPOPMAIIUH JUTsl HHBAIHJIOB T10 CIIYXY;
- o0ecrieueHne HaAIWYUS 3BYKOYCHWJIMBAIOIICH ammapaTypbl KOJUIEKTHBHOTO
MOJIb30BAHUS, TPU HEOOXOJUMOCTH TMPEAOCTABIACTCS 3BYKOYCHIJIMBAIOMIAS
anmaparypa UHIUBUIYaTbHOTO TIOJb30BAHMUS;
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- MPEOCTABJIICHHE MPU HEOOXOMAMMOCTH YCIYTH C HCIOJb30BAHHUEM PYCCKOTO
KECTOBOTO  SI3bIKA,  BKJIIOYass ~ oOecreueHue  Jomycka Ha  OOBEKT
CypAOoTepeBOIYHKa, THQIONEPEBOAUYNKA (B OpPraHU3aIlMU JIOJDKCH OBITh TaKOW
CHEIUAINCT B INTaTe (€clid ATO BOCTpeOOBaHHAs YCIyra) WM JOTOBOpP C
OpraHu3alUsIMU CUCTEMBI COLMAIBHON 3alUThl WM OOIIECTBOM TJIyXUX IIO
MPEIOCTABIICHUIO TAKUX YCIIYT B ClIydae HEOOXOJIUMOCTH).

07151 06YUarOWUXCcs C HapYUeHUAMU ONOPHO-08USAMENbHO20 ANNApama.

- HMCMOJB30BaHKE MOMOIIM COTPYAHUKOB, MPOUIEANIUX WHCTPYKTUPOBAHUE WITU
oOydeHHe, KOMIIETEHTHBIX B aJanTaliud HHPOpMalUU i HWHBAJUAOB C
HapyieHneM (DYHKIFI OIMOPHO-ABUTATEIIBHOTO aIlapaTa,;

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

- TMpUHUMAsT BO BHUMAaHHUE OBICTPYIO YTOMIIIEMOCTH JIMI[ C JBUTATCIBHBIMU
HapyILIEHUSMU, CJEAyeT ueperoBaTh M JO3UPOBaTh (POPMBI TMPEIbIBICHUS
yueOHOM wuHpopManuu. CremyeT paspemarb CTYACHTY camMOMy MOJ0UpPATh
KOM(OPTHYIO MO3Y JJI BBHITIOJHEHUS] MUCbMEHHBIX M YCTHBIX PaboT (cumis, CTOA,
00JIOKOTHUBIIIKCH U T.JI.).

5.4. llpu npoBeleHUWH TEKYIIETO KOHTPOJISI W TPOMEKYTOYHOM aTTecTaluu
obecrieunBaeTCsl COOIOICHHUE CIIEAYIOMMX TPEOOBaHMIA:

07151 06Y4aroWuUxcs ¢ HapyueHUsAMU ONOPHO-08USAMENbHO20 ANNApama.

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

07151 c1abosUOAWUX 00YHAIOWUXCHL:

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

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

- HaJgu4#e ajbTePHATHUBHOM BepcUU O(PUIIMATBLHOTO CaiiTa OpraHU3allMd B CETH
«HTepHET» M1 C1aOOBUISININX;

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

0J151 27LYXUX U CAADOCTLIUALYUX 00YYAIOUJUXCSL:

- HaJIMYME 3BYKOYCHIIMBAIOMICH amnmapaTypbl KOJJISKTHBHOTO TOJIB30BAHUS, MPH
HEO0OXOIMMOCTU PEIOCTaBIISACTCS 3BYKOYCHJIMBAIOIIAS anmaparypa
WHIUBUTyaJIbHOTO TTOJIb30BAHUS;

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