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[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);

- @denepalibHOTO  T'OCYJAapPCTBEHHOI'O 00pa30BaTEILHOTO CTaHJapTa  CpEIHEro
npodeccuonansHoro obpazoBanus no crenuanbHocTH 23.02.07 TexHuueckoe oOcTyKMBaHUE H
PEMOHT JIBUraTesiel, CUCTEM U arperaToB aBTOMOOWJIEH, YTBEPKIEHHOM IpHKa3oM MUHUCTEpCTBa
oOpa3zoBanus U Hayku Poccuiickoit ®enepanyu ot 9 gexabps 2016 r. N 1568 (3apeructpupoBan
MunuctepctBoM roctuiuu Poccuiickoit @enepanuun 26 nexadpst 2016 r., peructpanvoHHbii N
44946), ¢ u3MEHEHMSMH, BHECEHHbIMM IpPHUKa30M MMHHUCTEpCTBa MpocBemieHus Poccuiickoii
Oenepannn ot 17 nekadbps 2020 r. N 747 (3apeructpupoBan MuHHCTEPCTBOM FocTUIIMU Poccuiickoit
Oeneparun 22 sHBaps 2021 r., peructpanronssiii N 62178).

- [IpumepHoit paboueil mporpamMMbl 00IE00Pa30BATEIBHON JIUCHUIUIMHBL «XHUMHUS» IS
npodeccHOHATBHBIX 00pa3oBaTelbHbIX OpraHu3anui, paspadorannoir ®I'BOY /IO UPIIO wu
yTBEpkACHHON Ha 3acegaHuu CoBeTa IO OLIEHKE COJEpKaHUS U KauecTBa MPUMEPHBIX paboumx
nporpaMM  001Ie00pa3oBaTEIbHOIO WM COLMAIBHO-TYMAaHUTAPHOTO  IUKJIOB  CPEIHEro
npodeccuoHaibHOT0 00pazoBanus ot «30» HosiOps 2022 r., T. MockBa.

— Meroanyeckux pekoMeHJaluil 1o pa3padoTKe W peaju3alud  aJalTHUPOBAHHBIX
00pa3oBaTeNbHBIX MPOrpaMM CpelHero npodeccuonaabHoro oopazosanus (ITucemo MunobpHayku
Poccun ot 22.04.2015 Ne 06-443).
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1. OBIIASA XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUIIJIAHBI «XUMUS».

1.1. MecTo IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIi mpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOTrPAMMBI

AnantupoBaHHass pabodass mporpamma o0ImieoOpa3oBaTeIbHON  yueOHOM
JUCUUIUIMHBL XUMHUSI (Z1ajiee — mporpamMmma) npeaHa3HaueHa i U3y4eHus: XUMUU B
paMKax pealu3alii CpeaHero oOmero o0Opa3oBaHUs B Mpeeiax OCBOCHUS
aJanTUPOBaHHOM oOpa3oBaTenbHOM mporpammel CIIO (mporpamMmsl TOATOTOBKH
CrenuarucToB cpenuero 3seHa) (nanee — AOII CITIO (ITTICC3)) .

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpemgnero oOrmiero
oOpa3oBaHusl, TPEIBABIIEMBIX K CTPYKTYpE, COASPKAHUIO M PE3yIbTaTaM OCBOCHUS
y4eOHOM JUCHMIUIMHBI «XHUMHS», B COOTBETCTBUM ¢ PexoMeHmauusiMd 1O
OpraHu3allid TOJYYEHUsI CpeHero oOmero oOpa3oBaHUsA B Ipejeiax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeAaHero mnpodeccruoHanbHOTO 00pa3oBaHus Ha 0Oase
OCHOBHOTO  o0miero oOpa3oBaHusi ¢ y4eToM TpeOoBaHUU  (eaepaabHbIX
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 AUCHUIUIMHBI pa3paboTaHa C y4eTOM OCOOEHHOCTEU
opraHu3anud  o0Opa30BaTEIBLHOTO  Mpolecca W IMCHXOJIOrO-TIEeIarorHYeCcKOoro
COTIPOBOKJICHHUSI OOYYalOIUXCS WHKJIIO3UBHBIX TPYII, BKIIOYAIOIIMX WHBAIUAOB U
JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3710pOBbs (nanee — jmil ¢ OB3).

[IpuknagHOii MOIyNb BKJIIOYACT ONWMH pasfen. Paszmen 7. «Xumus B ObITY H
MIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKa» pPEANM3yeTCs Ha OCHOBE Marepuala,
CBSI3aHHOTO C IKOJIOTHYECKON O€30MacHOCThIO M OIICHKOM TOCHEJCTBUN OBITOBOM U
MPOU3BOJICTBEHHON JIEATENIHOCTH, IO OTpacisiM Oynymier mnpodeccunoHaIbHON
JESATEIIBHOCTH O0yJarOIuXC .

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

Heab: @opMupoBaHME Yy CTYJCHTOB TMPEJICTABICHUS O XUMHYECKOU
COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpa KaK OCHOBBI MPUHSATHUS
pellIeHU! B JKU3HEHHBIX M TMPOU3ZBOACTBEHHBIX CHUTYyallUsAX, OTBETCTBEHHOTO
TOBEJICHUA B IPUPOJHOM CpPEJIE.

3agaun  aucuMIUIMHBI: 1) copmupoBaTh TOHMMAHHE 3aKOHOMEPHOCTEH
MPOTEKAHUSI XUMHUYECKUX ITPOLIECCOB M SABJICHUW B OKPYXAIOLIEH CpeAE, LEJIOCTHOU
Hay4YHOU KapTHUHBI MHpPA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTH yYMEHHS COCTaBISATH (POPMYJIbl HEOPTAaHMYECKUX W OPTaHMYECKHX
BCIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH
pEe3yIAbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHYECKHX
OKCIIEPUMEHTAJILHBIX ~ WCCJIENIOBAaHMA C  COOJIOJIGHWEM TpaBuUiI  0€30IMacHOTO
oOpallleHHs C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHS HCIOJb30BaTh WHOOPMAIMI0O XHMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOUYHUKOB,;

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

6) chopmMupoBaTh MOHMMAHKWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKU U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATBLHOM U MTPOU3BOACTBEHHOM cdep.

1.2.2. Ilnanupyembie  pe3yJbTaThbl O0CBOCHUA 001eoOpa3oBaTeIbLHOI
TUCIHUTITHHBI.

OcBoenne coaepkaHus Y4YeOHOW TUCHUIUIMHBI XUMHS  OOCCIECUMBACT
JOCTHKEHHE CTYIEHTAMU CICAYIOIIUX PE3yIbTaTOB:

0J151 CIAOOCLIUAUX 0OVYAIOUIUXCSL:

- CIIOCOOHOCTD K COITMAIBHOM a/lanTalliil U WHTErpaIui B OOIIECTBE, B TO YUCIIE
Opy  pealn3alid BO3MOXKHOCTEH KOMMYHMKAIlMM Ha OCHOBE CJIOBECHOW peuu
(BKJIFOUAsi YCTHYIO KOMMYHHUKAIIMIO), a TakXKe, MPU >KEeJIaHUU, KOMMYHHUKAIlUM Ha
OCHOBE >KE€CTOBOM peyH C JIMIIaMU, UMEIOIIMMH HAPYIICHUS CIIyXa;

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

— c(OpMHUPOBAHHOCTh W PA3BUTHE OCHOBHBIX BHUJOB PEUEBOU JI€ATEILHOCTH
O0yJaromuxcss — CIyXO3PUTEIFHOTO BOCHPHATHS (C HCIOJIB30BAaHUEM CIyXOBBIX
annaparoB U (WJIHM) KOXJIEAPHBIX UMIUIAHTOB), TOBOPEHHUS, YTEHUS, TUChMA.

07151 06Y4aAOUUXCA C HAPYULEHUAMU ONOPHO-08USAMENbHO20 ANNAPaAma.

— BJAJICHUEC  HABBIKAMH  TNPOCTPAHCTBEHHOH W COIMAIBHO-OBITOBOM
OpPUEHTUPOBKU; YMEHHE CaMOCTOSITEIbHO U O€30MacCHO MEePeBUTaThCA B 3HAKOMOM U
HE3HAKOMOM IMPOCTPAHCTBE C UCIIOIH30BAHUEM CIICIIMAIBHOTO 000PY/I0BAHNS;

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

— CIOCOOHOCTH K OCMBICIICHHIO COIIMAIEHOTO OKPY)KEHHSI, CBOETO MECTa B HEM,
NPUHATHE COOTBETCTBYIOIINX BO3PACTY IEHHOCTEH U COLIMATIBHBIX POJICH;

0J151 CIAbOBUOAUUX OOVHAIOWUXCSL:

— c(OpMHUPOBAHHOCTH HABBHIKOB MUChMa HA OpaiiJIeBCKOW NMEYATHOW MAIIIUHKE;



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

Koa u IlnanupyeMsblie pe3yJbTaThbl OCBOCHHS THCIUIIHHBI
HAUMEHOBAHH
e

(dopMupyeMbIX Oo0mrue JAucuMnimHapHble

KOMIIeTeHI Ui

OK 01. B yacTu Tpy0BOI0 BOCIUTAHMS: - BIAJCTh CHCTEMOW XHMHYECKHX 3HAHUH, KOTOpas  BKJIIOYAET:

Bri6upats - TOTOBHOCTH K TPYIy, OCO3HAHWE I[EHHOCTU | OCHOBOIIOJATAIONINE TOHATHS (XUMHYCCKHHA JJIEMEHT, aToOM, JJICKTPOHHAS

CIIOCOOBI MacTepcTBa, Tpy10ito0ue; 000s104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYIIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  aKTUBHOM  JESATECILHOCTH | BAJICHTHOCTH, 3JICKTPOOTPHUIATEILHOCTh, CTCTICHh OKUCJICHHS, XUMHUYECKas

npodeccuoHan | TEXHOJOTHYECKON U COLMaIbHOW HANPABIEHHOCTH, | CBSI3b, MOJb, MOJSPHAs Macca, MOISPHBIA 00bEM, YIJIEPOJHBIN CKeNeT,

BbHOI CIIOCOOHOCTh ~MHUIIMMPOBATh, IUIAHUPOBATh W | (DYHKIIMOHANLHAS TPYIIA, pPaguKajl, U30MEpHs, H30MEPhl, TOMOJOTHICCKUI

NESTENIbHOCTH | CAMOCTOSATEIBHO BBITIOIHATH TAKYIO IEATENBHOCTD; | Psll, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPO/I- U a30TCOAEpKAIINE COSTUHEHMS,

NPUMCHHUTEIBH | - HUHTEpEC K pa3IMIHBIM cepam | OMOIOTHYECKH aKTUBHBIC BEIISCTBA (YTJIEBOJBI, JKUPBI, OCIKH), MOHOMED,

0 K Pa3JIM4HBIM | TPO(PECCHOHAILHON ACATEIBHOCTH, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISPHBIE  COEIUHEHUS,

KOHTEKCTaM OnjiajieHMe  YHHBEPCAJLHBIMH  YYeOHBIMHU | KpUCTAJUIMYECKAs PEUIeTKA, THUIBI XUMHYECKUX PEAKIHUH (OKUCIUTEIHHO-
NMO3HABATEJILHBLIMHY JAeiCTBUSIMMU: BOCCTAaHOBHUTEJIbHBIC, 3K30-U IHJAOTEPMUUYCCKHEC, PEAaKIIMM HOHHOTO OOMEHa),
a) 0a3oBble JIOTHYECKHE NeHCTBHS: pacTBOp, AIIEKTPOJUTHI, HEIICKTPOHTHI, JIEKTPOTUTHICCKAS JTUCCOIHAIIHS,
- CaMOCTOSTENLHO (hopMynupoBaTh U | OKUCTIUTEINb, BOCCTAHOBUTENH, CKOPOCTh XUMHUUYECKOH pEaKkiiu, XUMUIECKOe
aKTyaJIM3MpOBaTh TMPOOJIEMy, paccMaTpuBaTh €€ | paBHOBECHE), TEOPUU H 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHUS
BCECTOPOHHE; oprannueckux BemiectB A.M. bytiepoBa, Teopus 3IEKTPOTUTHYECKOMN

- YCTaHaBJ'II/IBaTI) CYHICCTBCHHI)II\/JI HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHHS, KIacCUPUKALUU H
00001IeHMS;

- OmpenessaTh IeNd JesTeNbHOCTH,
napaMeTpH 158 KpI/ITepI/II/I UX JOCTHUKCHUS,
- BBISBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SABJICHUAX,

- BHOCHUTh KOPPEKTUBBl B  J€STEIBHOCTD,
OILICHUBATh COOTBCTCTBUC pe?:y.]'II)TaTOB OeJIsM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

- paSBI/IBaTI) eraTI/IBHoe MBIIIJICHHUC HpH peH_IeHI/II/I
YKU3HEHHBIX TIPoOIIeM

3aJaBaThb

JIccouuanuy, nepuoandeckui 3akon .M. MennaeneeBa, 3akOH COXpaHEHHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMUMHH, (PaKTOIOTUUECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUU U O€30MaCHOM HCIIOIb30BAHUU
BOXHEHIINX HEOPTraHWMYECKUX W OpPraHU4YecKHX BEIIeCTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMEThb BBISBIISITb XapakTEpHbIE MPU3HAKKM M B3aWMOCBSI3b H3YYEHHBIX
HOHHTI/If/i, HpI/IMeHHTB COOTBGTCTBYIOHH/IG IIOHATUS HpI/I OIIUCaHUun CTpOGHI/ISI nu
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX MPEBPALIECHUN;

BBIABJIIATH B3aNMMOCB3b XHUMHUYCCKUX 3HAHUH C IIOHATUAMU u
MPEACTAaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMETbH HCIIOJIB30BaTh HaMMCHOBaHUA XHUMHUYCCKUX COG)IHHGHHI;'I
MCKAYHAPOAHOI0  CORO3a TeOpeTI/IquKOﬁ u HpHKﬂaﬂHOﬁ XUMHUHU H




0) 0a30BbIe HCCEeI0BaTEIbCKIE TeHCTBUS:

- BJIAJCTh HaBBIKAMHU YYEOHO-HCCIIEIOBATEIIbCKOMN
nu HpOCKTHOfI ACATCIBbHOCTH, HaBbIKAMH
paspenieHus mpooem;

- BBIBJTH MNPHUYUHHO-CJICACTBCHHLIC CBA3U U
aKTyaJIM3UpOBaTh 3a/7a4y, BBIABUTATh THIIOTE3Y €€
peuicHus, HaXOIUTb APTYMCHTBI JUJI
JIOKa3aTelIbCTBA CBOMX YTBEP)KICHHH, 3a7aBaTh
mapaMeTpsl U KPUTEPUU PELLICHNUS;

- aHAIM3HUPOBATh MOJYYEHHBIE B XOJE pPEIICHUs
3ala4r PE3yJIbTaTbl, KPUTUUYCCKHU OLCHHUBATHL HX
JIOCTOBEPHOCTb, TIPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIBbHYIO U
IMPAKTUYCCKYIO O6J1aCTI/I KU3HECACATCIIBHOCTH,

- yYMETh HWHTETPUPOBATH 3HAHUS W3 PA3HBIX
MPEAMETHBIX 00J1aCTel;
- BBUIBMIaTh  HOBBIC  HJIEH,  Ipeaiararhb

OPUTMHAJIBHBIE MOIXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BaHUS B
ITO3HABATEJILHON U COLMAIbHOM IPAKTUKE

TPUBHUAJIbHBIC HA3BAaHUS BAXKHEUIIINX BEILECTB (ITUJICH, allETUJICH, TJIUIEPHUH,
denon, dQopmanpaerun, yKCycHas KHCIOTa, TJIUIMH, YyrapHbli ras,
YIJICKUCIIBIN Ta3, aMMHUAaK, TallieHas U3BeCTh, HErallleHas U3BEeCTb, TUThEBas
colla MU JPYIHxX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPTaHHUUYECKUX
BEIICCTB, YPABHCHHSI XHUMHUYECKUX pEaKUUd, OOBICHITH WX CMBICT;
MOJITBEPKIaTh XapakTepHbIe XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCIMH YPAaBHEHHM XUMHUYECKUX
peaKIuii;

- YMETh YCTAHABJIMBATh MPUHAJJICKHOCTh M3YYECHHBIX HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB K OMpPENICICHHBIM KJaccaM U TpYIIaM COeIMHEHUH,
XapaKTEepPU30BaTh MX COCTAaB M BAXKHEUIIME CBOMCTBA; OMPENEISATH BHUIBI
XUMHUYECKUX CBsI3el (KOBaJCHTHAas, MOHHAs, METaJIM4YecKas, BOJOpPOIHAs),
THUITBI KPUCTAJUTMYECKUX PEIISCTOK BEIIECTB; KIACCHPHUIIMPOBATH XHMHUCCKUC
peaxiuu;

- chopMUpOBAaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MHpA, POJIM XHMHUU B TO3HAHUU SIBICHUI
npupoabl, B (GOPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEeLICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO U
MIPUPOIHON Cpene;

- YMETh NPOBOJUTH PACUYETHl MO XUMHUYECKUM (POpMyiIaM U YpaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEIHYUH,
XapaKTEePU3YIOUIUX BEIIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMarnbHBIE YCIIOBHUSI) Ta30B, KOJNMYECTBA BEILIECTBA; HCIOJIb30BAThH
CHUCTEMHBIE XUMUYECKHUE 3HAHUS I TPUHSATHS PEHICHHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAILMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
cpenacTBa
TTOMCKa,
aHajanu3a u
WHTEPIPETAINH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM MpPaKTHKH,
OCHOBAHHOTO Ha Janore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MHPE;

- yMETh [UIAHUPOBAaTh M  BBINOJHATh XUMHUYECKUW  DKCIEPUMEHT
(mpeBpallleHuss OpPraHWYeCKUX BEIIECTB IIPU HArpeBaHHUM, IMOIYYEHUE
ATUJIEHA W U3YYEHHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKIIMU HA AJIbJCTH]IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaius OENKOB TpH HarpeBaHuH,
[BETHBIC pEaKIUU OENKOB; TPOBOJUTH pPEaKIWH HOHHOTO OOMEHa,
OTIPEIeNATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC peaklluy Ha cylbdart-,
KapOOHaT- W  XJOPUA-aHWOHBI, Ha KaTHOH aMMOHHs;  pelIaTh




UHPOpPMALIUU U
nH(pOpMaIMOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3aa4
npodeccuonan
BHOU
JeSITeTbHOCTH

- COBEPILECHCTBOBAHUE SI3BIKOBOW M YMUTATEJILCKOM
KYJbTYpPhl KaK CpEICTBA B3aUMOJICUCTBUS MEXIY
JIOIbMU U ITO3HAHUS MUDA;

- OCO3HAHME IIEHHOCTH HAYYHOH JEATECIbHOCTH,

FOTOBHOCTb ~ OCYUIIECTBJSITh  NPOEKTHYIO U
HCCJIEIOBATEIbCKYIO JeSITeNIbHOCTD
WHJUBUJIYaJIbHO U B TPYIIIIE;

OBJiageHue  YHHUBEPCAJIbHBIMM  y4eOHBIMU

NMO3HABATEJIbHBIMH 1eHCTBUIMMU:

B) padora ¢ undgopmanmeii:

- BJaJIeTh HABBIKAMU MOJy4YyeHUS MHPOpMALMU U3
HUCTOYHUKOB pPAa3HBIX THUIIOB, CaMOCTOSITEIHLHO
OCYILIECTBIIATh NOUCK, aHAJIU3, CUCTEMATU3ALNIO U
MHTEPIIPETALNIO UHPOPMAIIMK PA3TUYHBIX BUJIOB U
dbop™m mpeacTaBIeHUs;

- co3JaBaTh TEKCThl B Pa3IMUYHBIX (opMaTax ¢
y4eTOM Ha3Ha4eHUsT WH(OpPMAIMK M [EIEBOH
ayIUTOpUHU, BBIOUpas ONTHUMAIbHYIO  (GopMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

- OLEHUBAaThb JOCTOBEPHOCTb, JIETMTUMHOCTb
uHpopMmanuu, €€ COOTBETCTBUE IMPABOBBIM U
MOpaTbHO-ITHUYECKUM HOPMaM;

- HCTOJIb30BaTh CpPENCTBA HMH(POPMAIIMOHHBIX H
KOMMYHHUKAITMOHHBIX TEXHOJOTHMH B PpEIICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpPraHM3aIlMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHMI S)PrOHOMUKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
STUYECKUX  HOPM, HOpM  HHGOPMAITMOHHON
0e30IMacHOCTH;

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

AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Metamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWIaMU TEXHUKH OE€30MacCHOCTH MpU OOpalIeHHH C
BelleCTBAMH U J1a00paTOPHBIM OOOPYJIOBAHHEM; MPEACTABIATh PE3YyIbTAThHI
XUMHUYECKOTO IKCIIEPUMEHTAa B (JOpME 3allMCH YPABHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYI0 HH(GOPMAIUIO, TOTYy4aeMYIO U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBo nH(MOpMaIuu, cetb IHTEpHET U ApYyTHUE);

- BIAJCTb OCHOBHBIMH METOJaMH HAay4YHOTO TIO3HAHMS BEIIECTB U

XUMUYECKUX  sBJICHUM  (HaOMoJeHHe,  U3MEpEHuEe,  SKCIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl [0 XHUMHYECKUM (HOpMYyJIaM M YpaBHCHHSIM
XUMUYECKUX  pPEaKIUH C  HCIOJb30BaHHEM  (PH3WYECKHX  BEJIUYHH,

XapaKTEepU3YIOIIMX BEIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bema
(HOopManbHbIE YCJIOBHUSI) TIa30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMUMHUYECKHE 3HAHUS AJIs NPUHATHS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLlUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM




OK 04. - TOTOBHOCTb K CaMOpPAa3BUTHIO, | - yMETh IUIAHUPOBATb U  BBINOJHATH XUMHUYECKUU  SKCIEPUMEHT
DddekTuBHO CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO; (mpeBpaleHnss OpPraHUYeCKWX BEIIECTB IIPU HArpEeBaHHWM, IOIY4YEHUE
B3aMMOJICHCTBO | -OBJIaJICHUC HaBBIKAMH y4eOHO- | STUJICHA U W3YYCHHE €r0 CBOWCTB, KQUeCTBEHHBIC PEAKIMU Ha aJIbJICTHIBI,
BaTh U MCCJICIOBATENIbCKOM, TPOCKTHONH M COLMAIBHOM | KpaxMall, YKCYCHYIO KHCJIOTY; JeHaTypauus O€JKOB IpHU HarpeBaHUH,
paborartsb B JIeSTCIIEHOCTH; [[BETHBIC PEAKIMH OCJIKOB, MPOBOIWTH PEAKIUM HOHHOrO OOMeHa,
KOJJIEKTUBE U OsJaanenue YHHBEPCAJbHBIMH | ONPEAETATH CPely BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEaKIIUU Ha Cyab(dar-,
KOMAaHJIe KOMMYHUKATHBHBIMHU 1eHCTBUAMM: KapOoHaT- W  XJOPUA-aHUOHBI, HA  KaTHOH  AaMMOHUS;  peIaTh

0) coBMecTHasI 1eATeJIbHOCTD. AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMaMm "Metamel" u "Hemeramiel") B

- TOHUMAaTh M HCIOIB30BaTh MPEUMYILNECTBA | COOTBETCTBHH C TNPAaBHJIAMU TEXHHKH O€30MAaCHOCTH TpU OOpaIieHuu ¢

KOMaHJIHOW ¥ MHIMBUYaJIbHOU paboThI; BellecTBaMH U J1a00paTOPHBIM 0O0OPYJOBAaHHEM; MPEACTABIATh PE3YIbTAaThI

- MPUHUMATH 1M COBMECTHOW JEATEIBHOCTH, | XHMUYECKOT0 SKCIIEPUMEHTA B (pOpME 3amuCu ypaBHEHUN COOTBETCTBYIOIINX

OpPraHU30BBIBATH M KOOPAMHHUPOBATH ACHCTBUS MO | peakiuii U GOpMyIUpPOBATh BHIBOABI HA OCHOBE STUX PE3YJIbTATOB

€€ OCTHDKCHHUIO: COCTAaBIIATh IUIAH JICHCTBHIA,

pacnpeensiaTh pojid ¢ y4eTOM MHEHUIN y4YaCTHHUKOB

00CyX1aTh pe3yJbTaThl COBMECTHOUN pabOTHI;

- KOOPJIMHUPOBATb U BBHINOJHATH pPabOTy B

YCIIOBHSIX peanbHOro, BUPTYaJILHOTO u

KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATH TIO3UTHBHOE CTPATETHYECKOE

MOBEJICHUE B PAa3JUYHBIX CUTyalUsIX, MPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM

OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH

JeHCTBUSIMM

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHX JIIOIeH

IIPU aHAJIM3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPaBO JAPYTUX JIOACH

Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH IOHUMATh MHP C

MO3ULIMU JIPYTOro YeI0BEKa;
OK 07. B o0y1acTH 3K0JI0rM4e€CKOro BOCIIUTAHMSA: - chopmupoBaTh  TpPEACTaBIEHUA: O XHUMHUYECKOW  COCTaBJISIONIEH
CopeiicTBoBaTh | - C(HOPMHUPOBAHHOCTh IKOJIOTHYECKON KYIbTYpHI, | €CTECTBEHHOHAYUYHON KapTHHBI MHUpPA, POJIU XMMHUU B TIO3HAHWH SIBICHUU
COXpaHEHUIO MOHUMAaHWE BJIUSHUS COIMAIBHO-)KOHOMUYECKUX | MPUPOABI, B (HOPMUPOBAHUH MBINIJICHUS W KYJIbTYpbl JIMYHOCTH, €€
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OKpY’KaroIleH OpOIIECCOB  HAa  COCTOSIHWUE  NPUPOAHON M | (YHKIMOHAIBHOM IpaMOTHOCTH, HEOOXOAUMOM JJISl PEIICHUS MPAKTHYECKUX
cpenbl, COIIMAIBHOM  CpENbl, OCO3HaHWE TIJI00AJIBHOTO | 3a7a4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO M
pecypcocOepex | XxapakTepa SKOJIOTHIECKHX pooIiem; MPUPOAHON CpelE;
CHHUIO, - IJJAHUPOBAaHUE M OCYIIECTBIICHHE IEHCTBHM B | - YMETh COOJIFOAATh MpaBUjIa AKOJIOTHYECKU IEIeCO00pa3HOroO MOBEACHUS B
MIPUMEHSTH OKpYXKaroIlel cpele Ha OCHOBE 3HAHWS ILeJel | ObITy W TPYJOBOW IEATEIBHOCTH B IIENIAX COXPAaHEHHUS CBOETO 370POBBS U
3HaHMA 00 YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA; OKpYKalolllell MPUPOJAHON Cpe/bl; YYUTHIBATh ONACHOCTh BO3JCHCTBHUS Ha
W3MEHCHHUH AKTUBHOE HEINMPUATHE JACHUCTBUM, MPUHOCAIIMX | )KUBBIE OPraHU3MbI OINPEIECIEHHBIX BEUIECTB, IMOHUMAs CMBICH MOKa3aTems
KJIMMaTa, BpEJl OKPYKAIOIIEH Cpeie; MpeaeIbHON TONYCTUMON KOHIIEHTPALIUKU
MIPUHLIUIIBI - yMEHHE MPOrHO3UPOBATH HEOIArONpHUsITHHIC
OEPEIKITUBOTO 9KOJIOTUYECKHE TOCIEACTBUS TPEAIPUHUMACMBbIX
MPOU3BOJACTBA, | ICWCTBHUIA, MPEIOTBPALIATH UX;
3 pexTUBHO - pacuupeHue OITbITa JIeATCIbHOCTH
JICUCTBOBATh B | DKOJIOTMYECKON HAIPABICHHOCTH;
Ype3BBIYAIHBIX | - OBJIaJICHHE HaBbIKAMU y4eOHO-
CUTYaLUsIX HCCJIEI0BATENIBCKON, TPOEKTHON U COLUAIIBHON

JIeSITEIILHOCTH;
TIIK 1.1. B yacTu TpyA0BOr0o BOCIMTAHUSA: - YMETH BBIABIATH XapaKTEPHBIE IPU3HAKN U B3aUMOCBS3b N3YUYECHHBIX
OcymiecTBIATh | - TOTOBHOCTh K TPYyAY, OCO3HAHHUE IIEHHOCTH | OHATUM, IPUMEHATHh COOTBETCTBYIOLIUE MOHATHUS IPU ONUCAHUH CTPOCHUS U
JINarHOCTUKY MacTepcTBa, TpyAoao0ue; CBOIWCTB HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;

CHUCTEM, y3JI0B
1 MEXAHU3MOB
aBTOMOOMJIbHEI
X IBHUTATEIIEH.

-  TOTOBHOCTb K AakKTHUBHOW JEATEIHLHOCTH
TEXHOJOTHYECKON U COLMAIBHOW HAPaBJICHHOCTH,

CHOCOOHOCTh MHUIMMPOBAThH, IJIAHUPOBATh U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3IMYHbBIM cdepam
poeCCHOHAIBHON JESTENHHOCTH,

OgiaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU
NMO3HABATEJbHBIMU AeHICTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynpoBath 51

aKTyaJIM3upoBaTh MNpobJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MNpPHU3HAK WIN
OCHOBaHHUS JJsi CpaBHEHHS, KIacCUPUKALUU H

BBISIBJIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUAMU U
NpeaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX l'[peI[MeTOB;

- yYyMeTh WCIOJb30BATh HAUMEHOBAHUS XMMHYECKUX  COEIUHEHUU
MEXKJIYHApPOAHOTO COK03a TEOPETUYECKOW W MPUKIATHOM XUMHH U
TpPUBHUAIbHBIE HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHIICH, TIIUIEPUH,
dbenon, Qopmanpaeruna, YKCycHas KHUCJIOTa, TJIWIMH, YyrapHblid Tas,
YIJIEKUCIIBIN Ta3, aMMUaK, TallleHas U3BECThb, HETallleHas U3BECThb, TUThEBAs
coJla M JPYIHuxX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPraHMUYECKUX
BEIIECTB, YPAaBHEHHSI XHUMHUYECKUX pEaKUUd, OOBICHITH WX CMBICT;
MOATBCPKIAATH XapaKTCPHBIC XUMHUYECKHUC CBOMCTBA BCUICCTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCIMH YPAaBHEHHN XUMHUYECKUX
peakumii;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YUYEHHBIX HEOPTraHWYECKUX U
OpraHN4YC€CKUX BCHICCTB K OMPCACIICHHBIM KJIaCCaM W IpyIliamM COC}II/IHGHI/Iﬁ,
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000011IeHH S

- OmpenensaTh UEIu JIESITEIbHOCTH,

napameTpbl U KpUTEPUU UX JTIOCTUKCHUS;
- BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B  JICSITEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJSM,
OIICHUBATh PUCKHU MOCIEACTBUM IEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NIPU PEIICHUH
JKU3HEHHBIX TTPOOJIeM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BJIaJIeTh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOM
u MIPOCKTHOM JIeATEeIIbHOCTH, HaBBIKAMH
paspenieHus mpooIem;

- BBIIBJISITh TPUYMHHO-CJICJACTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 33/a4y, BbIABUIATh THIIOTE3Y €€
petieHus, HaxOJUTh apTyMEHTHI JUISt
JI0OKa3aTelIlbcTBa CBOMX YTBEPXKICHMH, 3a7aBaTh
napameTphbl U KPUTEPUU PEIICHNUS;

- AHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PELICHUS
3a/1aud pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

- yYMETh HWHTErPUpPOBAaTh 3HAHUS U3 Pa3HbIX
IpeIMETHBIX o0acTel;

- BBIABUTaTh  HOBBIE  HJIEH,

OPUTHMHAJILHBIE TIOJIXO/IBI K PEIICHUS;
- CIIOCOOHOCTH UX UCIOJIb30BAaHUS B

ITO3HABATEJILHON U COLIMAIBHOW MTPAKTHKE.

B o0J1acTH 3K0JI0IrM4€CKOTr0 BOCIIUTAHUS

- c(OpPMHUPOBAHHOCTD JKOJOTHYECKON KYIbTYpHI,
MMOHUMaHUE BIUSHUS COIMATbHO-9KOHOMUYECKHUX

3aJaBaThb

npeajaraTtb

XapakTepu30BaTh MX COCTAB U BAXKHEHIIME CBOWCTBA; ONPEHENSATH BHJIbI
XUMHUYECKUX CBsI3eH (KOBaJeHTHAas, MOHHAs, METa/IndyecKasi, BOJOPOIHAs),
THUIBI KPUCTAJUTMYECKUX PEHIECTOK BEIIECTB; KIACCHPHUIIMPOBATH XUMHUECKUE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpOAbl, B (OPMHUPOBAHMUM MBIIUICHUS W KYyJIbTYyphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PELICHUS MPAKTUYECKUX
3a/la4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETh MPOBOJIUTH PACUYCTHI IO XUMHYSCKUM (DOPMYJIaM U ypaBHEHUSM
XUMHUYECKUX PeaKIUi ¢ UCTIOIb30BaHUEM (PU3NYECKUX BETUYHH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYSCTBEHHONH CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS U IPUHATUS PEIIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

- YMETb CO0JII0IaTh MPaBHJIa SKOJIOTUYECKH 11€TIeCO00Pa3HOr0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IENISX COXPAHEHUS CBOETO 3/10pPOBbS U
OKPYKaroIIe MPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBHS Ha
JKUBBIE OPraHU3MBbl OIIPEACIICHHBIX BELIECTB, IOHUMAas CMbICI ITOKA3aTeIIst
MpEeAEIbHON TONYCTUMON KOHIIEHTPALUH;

- yMETh IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKUU  DKCIIEPUMEHT
(mpeBpallieHnss OpPraHUYeCKWX BEIIECTB TIPU HArpEeBaHHWM, TMOIy4YEHUE
OTUJICHA U U3YYEHHUE €TI0 CBOMCTB, KAUECTBEHHBIE PEAKIMU HA aJbICTHUJBI,
KpaxMmaj, YKCYCHYIO KHUCJIOTYy; JAeHaTypanus O€JIKOB Ipu HarpeBaHUH,
[[BETHBIE pPEAaKIMH OEJKOB, MPOBOJAUTH pEAaKIUM HOHHOrO OOMeHa,
OTIPENIETISATh CPey BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEaKIUU Ha Cyiabdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHHUS;  pellaTh
OKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metamiel" u "Hemeramnsl") B
COOTBETCTBUU C TMpaBWIAMU TEXHUKH OE€30MacCHOCTH TpHU OOpaIIeHUH C
BEIIIECTBAMH W JIA0OPAaTOPHBIM OOOPYIOBAaHHUEM; TPEICTABIATH PE3YyIbTaThI
XMMHUYECKOTO IKCIIEPUMEHTa B JOpME 3aMiCH ypaBHEHUH COOTBETCTBYIOIINUX
peakiuii 1 GopMyIUpPOBATH BRIBOJBI HA OCHOBE DTHX PE3Y/IHTATOB;

- YMETh aHATN3UPOBATh XUMHUECKYIO0 HHGOPMAITUIO, TTONYYaeMYIO U3 Pa3HBIX
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IIPOLIECCOB ~ HA  COCTOSIHUE  IPUPOAHOH U
COLMAIBHOW Cpelbl, OCO3HAHHE TIJI00AIBLHOTO
XapakTepa 3KOJOrMYECKUX Ipo0IeM;
- IUIAHUPOBAHME U OCYILECTBICHHE ACUCTBUHA B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTUBHOE HEINPUATHE JCHCTBUM, MPUHOCSIINX
BpEJl OKPYKAIOIIEH Cpeie;
- yMEHHE MPOrHO3UPOBATH HEOIArONpHUsITHHIC

SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
JIEMCTBUM, IPEJOTBPALLATD UX;

- pacumpeHnue OIbITa
JKOJIOTMYECKOM HAIIPaBICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLIMATIbHOM
JIeATEIbHOCTH;

JACATCIIbHOCTH

HUCTOYHUKOB (CpeACTB MaccoBoi MH(MOpMaIUU, ceTh IHTEpHET U APYyTHUE);
- BIAAETh OCHOBHBIMH METOJAMM HAYYHOI'O IIO3HAHUSA BEUIECTB U

XUMHUYECKUX  SIBICHMM  (HAOJOJEHuEe,  HU3MEPEHUEe,  IKCIEPHUMEHT,
MOJCIIUPOBAHUE);
- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH

€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOIUMOM I PELICHUS] TPAKTHUECKUX
3a/la4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMeTh COOJIOAaTh MPaBHiIa YKOJOTHUSCKU IIETIECO00pPa3HOTO MOBEICHUS B
OBITY U TPYIAOBOH AESATENBHOCTH B LIENSX COXPAHEHHUS CBOETO 3J0POBbS U
OKPYXAIOIIE MPUPOJHON Cpedbl, YYUTHIBATh OIMACHOCTh BO3ACHCTBHUS Ha
JKUBBIE OpPraHU3MBbl OIPEACIICHHBIX BEIIECTB, TOHMMAas CMBICI IOKa3aTelis
MpeaEIbHON TONYCTUMON KOHIEHTPALUU

IK 1.2.
Ocy1iecTBIsITh
TEXHHYECKOE
o0cCITy’)KUBaHHe
ABTOMOOMIIbHBI
X JIBUTaTeJIeH
COTJIaCHO
TEXHOJIOTHYECK
ol

JIOKYMEHTAIUU.

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TpYyly, OCO3HAaHUE IIEHHOCTH
MacTepcTBa, TpyAoao0ue;

-  TOTOBHOCTb K AaKTHBHOM  JEATCIHLHOCTH
TEXHOJOTHYECKON U COLMAIbHON HAITPaBJICHHOCTH,

CHOCOOHOCTh MHUIMMPOBAThH, IJIAHUPOBATh U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3IMYHbBIM cdepam
poeCCHOHAIBHON JESTENHHOCTH,

OgiaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU
NMO3HABATEJbHBIMU AeHICTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynpoBath 51

aKTyaJIM3upoBaTh MNpobJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MNpPHU3HAK WIN
OCHOBaHHUS JJsi CpaBHEHHS, KIacCUPUKALUU H

- YMCTb BBIABJIATH XapaKTCPHBIC IPHU3HAKKU U B3aUMOCBA3b U3YYCHHBIX
MOHATUMN, TPUMEHATh COOTBETCTBYIOIIME MMOHATHS IPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPTAaHWYECKUX U OPTaHUYECKHUX BEIIECTB U UX MPEBPALLECHUN;
BBISIBJIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUAMU U
NpeaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX l'[peI[MeTOB;

- yYyMEeTh HCIOJb30BATh HAUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEKIYHAPOAHOTO COKO3a TEOPETUYECKOM W MPUKIAJHOM XHUMHU U
TpPUBHUAIbHBIE HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHIICH, TIIUIEPUH,
dbenon, Qopmanpaeruna, YKCycHas KHUCJIOTa, TJIWIMH, YyrapHblid Tas,
YIJIEKUCIIBIN Ta3, aMMHUaK, raiieHas U3BeCTb, HEralleHas U3BEeCTb, TUThEBas
coJla M JPYIHX), COCTaBIATh (OPMYJIbI HEOPraHMUYECKHX M OPraHUYeCKHX
BEIIECTB, YPAaBHEHHSI XHUMHUYECKUX pEaKUUd, OOBICHITH WX CMBICT;
MOATBCPKIAATH XapaKTCPHBIC XUMHUYECKHUC CBOMCTBA BCUICCTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCIMH YPAaBHEHHN XUMHUYECKUX
peakumii;

- YMETh YCTAHABJIMBATh IMPUHAJIC)KHOCTh HM3YUYEHHBIX HEOPTaHUUYECKUX H
OpraHN4YC€CKUX BCHICCTB K OMPCACIICHHBIM KJIaCCaM W IpyIliamM COC}II/IHGHI/Iﬁ,
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- OmpenensaTh UEIu JIESITEIbHOCTH,

napameTpbl U KpUTEPUU UX JTOCTHXKCHHUS;
- BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B  JICSTEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJSM,
OIICHUBATh PUCKHU MOCIEACTBUM IEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BJIaJIeTh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOM
u MIPOCKTHOM JIeATEIIbHOCTH, HaBBIKAMH
paspenieHus mpooIem;

- BBIIBJISITh TPUYMHHO-CJICJACTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 33/a4y, BbIABUIATh THIIOTE3Y €€
petieHus, HaxOJUTh apryMEHThI TUIST
JI0OKa3aTelIlbcTBa CBOMX YTBEPXKICHMH, 3a7aBaTh
napameTphbl U KPUTEPUU PEIICHNUS;

- AHAJIM3UPOBATh TMOJYUYECHHBIE B XOJI€ PELICHUS
3a/1aud pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

- yYMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX
IpeIMETHBIX o0acTel;

- BBIABUTaTh  HOBBIE  HJIEH,

OPUTHMHAJILHBIE TIOJIXO/IBI K PEIICHUS;
- CIIOCOOHOCTH UX UCIOJIb30BAaHUS B

ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

B o0J1acTH 3K0JI0IrM4€CKOTr0 BOCIIUTAHUS

- c(hOpPMHUPOBAHHOCTD AIKOJOTHYECKON KYIbTYPHI,
MMOHUMaHUE BIUSHUS COIMATbHO-9KOHOMUYECKHUX

3aJaBaThb

npeajaraTtb

XapakTepu30BaTh MX COCTAB U BAXKHEHIIME CBOWCTBA; ONPEHENSATH BHJIbI
XUMHUYECKUX CBSI3eH (KOBaJeHTHAas, MOHHAs, METaJIn4yecKasi, BOJOpPOIHAs),
THUIIBI KPUCTAJUTMYECKUX PEHIETOK BEIIECTB; KIacCH(PUIIMPOBATH XUMHUECKUE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAJIBHOU TPAMOTHOCTH, HEOOXOIUMOM I PELICHUsI TPAKTHUECKUX
3a/la4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETh MPOBOJIUTH PACUYCTHI IO XUMHYSCKUM (DOPMYJIaM U ypaBHEHUSM
XUMHUYECKUX PeaKlUi ¢ UCTOIb30BaHNEM (PU3UUECKUX BEIHUMH,
XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS U IPUHATUS PEIIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

- YMETb CO0JII0/1aTh MPaBHJIa YKOJIOTUYECKHU 11€TIECO00PA3HOT0 MMOBEICHNUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IENISX COXPAHEHUS CBOETO 3/10pPOBbS U
OKPYKaroIIe MPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBHS Ha
JKUBBIE OPraHU3MBbI OIPEACIICHHBIX BELIECTB, IOHUMAas CMbICI ITOKA3aTels
MpEeAEIbHON TONYCTUMON KOHIIEHTPALUH;

- yMETh IUIAHUPOBAaTh M  BBINOJHATh XUMHUYECKUU  DKCIIEPUMEHT
(mpeBpallieHnss OpPraHUYeCKWX BEIIECTB TIPU HArpEeBaHHWM, TMOIy4YEHUE
OTUJICHA U U3YYEHHUE €TI0 CBOMCTB, KAUECTBEHHBIE PEAKIMU HA aJbICTHUJBI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JCHarypaius OeJIKOB TpH HarpeBaHHH,
[[BETHBIE pPEAKIMH OEJKOB, MPOBOJUTH PEAKIMU HMOHHOTO OOMeHa,
OTIPENIETISATh CPey BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEaKIUU Ha Cyiabdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metamnel" u "Hemeramisl") B
COOTBETCTBUHU C TMpaBWJIAMU TEXHUKH O€30MacHOCTH MpH OOpaImleHuu C
BEIIIECTBAMH W JIA0OPAaTOPHBIM OOOPYIOBAaHHUEM; TPEICTABIATH PE3YyIbTaThI
XMMHUYECKOTO IKCIIEPUMEHTa B JOpME 3aMiCH ypaBHEHUH COOTBETCTBYIOIINUX
peakiuii 1 GopMyIMpPOBATH BHIBOJBI HA OCHOBE ITHX PE3Y/IHTATOB;

- YMETh aHATU3UPOBATh XMMHUECKYI0 HH(POPMAIIUIO, TTOJIYy4aeMYI0 U3 Pa3HBIX
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IIPOLIECCOB ~ HA  COCTOSIHUE  IPUPOAHOH U
COLMAIBHOW Cpelbl, OCO3HAHHE TIJI00AIBLHOTO
XapakTepa 3KOJOrMYECKUX Ipo0IeM;
- IUIAHMPOBAHME U OCYILECTBICHHE ACUCTBUHA B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTUBHOE HEINPUATHE JCHCTBUM, MPUHOCSIINX
BpEJl OKPYKAIOIIEH Cpeie;
- yMEHHE MPOrHO3UPOBATH HEOIArONpHUsITHHIC

SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
JIEMCTBUM, IPEAOTBPAILATD UX;

- pacumpeHnue OIbITa
JKOJIOTMYECKOM HAIIPaBICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLIMATIbHOM
JIeATEIbHOCTH;

JACATCIIbHOCTH

HUCTOYHUKOB (CpeACTB MaccoBoi MH(MOpMaIUU, ceTh IHTEpHET U APYyTHUE);

- BJIaJIETh OCHOBHBIMHM METOJIaMH Hay4HOI'O ITO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUI (HAOII0CHIE, U3MEPEHHE, YIKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOMICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PELICHUS MPAKTUYECKUX
3a/1a4 U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U
MIPUPOJHON cpene;

- YMETb CO0JII0IaTh MPaBHJIa SKOJIOTUYECKH 11€TIeCO00Pa3HOr0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IIENISX COXPAHEHUS CBOETO 3/10POBbS U
OKPYKaIOIEe NPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBUS Ha
’KUBBIE€ OpPraHU3Mbl ONIPEIETICHHBIX BEIIECTB, IOHUMAsl CMbICJ MOKA3aTeNs
MpeaEIbHON TONYCTUMON KOHIEHTPALUU

IIK 1.3.
IIpoBoauTh
PEMOHT
pa3IUYHBIX
THUIIOB
JIBUTaTelel B
COOTBETCTBHUH C
TEXHOJIOTHYECK
o
JIOKyMEHTaI1e
H.

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TpYyly, OCO3HAaHUE IIEHHOCTH
MacTepcTBa, TpyAoto0ue;

-  TOTOBHOCTb K AaKTHBHOM  JEATCIHLHOCTH
TEXHOJOTHYECKON U COLMAIbHON HAITPaBJICHHOCTH,

CHOCOOHOCTh MHUIMMPOBAThH, IJIAHUPOBATh U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3IMYHbBIM cdepam
poeCCHOHAIBHON JESTENHHOCTH,

OnilaieHHe  YHHBEpPCAJIbHBIMM  y4eOHBIMHU
NMO3HABATEJbHBIMU AeHICTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynpoBath 51

aKTyaJIM3upoBaTh MNpobJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MNpPHU3HAK WIN
OCHOBaHHUS JJsi CpaBHEHHS, KIacCUPUKALUU H

- YMETb BBIBJISTh XapaKTEPHbIC MPU3HAKN U B3aUMOCBS3b U3YUYECHHBIX
MOHATUH, IPUMEHATh COOTBETCTBYIOIIUE ITOHATHUS IIPU ONIMCAHUU CTPOCHUS U
CBOIWCTB HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;
BBISABJIATH B3aMMOCBSA3b XUMUYECKUX 3HAHUU C IIOHATUAMU U
MPECTABICHUSMHU JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB,;

- YMETh WHCHOJIb30BATh  HAWMEHOBAaHHUS  XUMHUYECKUX  COEOUHEHHM
MEXKJIYHApPOAHOTO COK03a TEOPETUYECKOW W MPUKIATHOM XUMHH U
TpPUBHUAIbHBIE HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHIICH, TIIUIEPUH,
dbenon, Qopmanpaeruna, YKCyCcHas KHUCJIOTa, TJHWIMH, YyrapHbeld ras,
YIJIEKUCIIBIM I'a3, aMMUAaK, ranieHas U3BeCTb, HErauleHas U3BeCTb, IIUThEBas
Co/la U JAPYTHX), COCTaBJATH (POPMYJIbI HEOPTaHUYECKUX M OPTaHHMYECKHUX
BEIIECTB, YPAaBHEHHSI XHUMHUYECKUX pEaKUUd, OOBICHITH WX CMBICT;
MOJATBEPKIATh XapaKTEepHbIE XUMHYECKHE CBONCTBA BEILIECTB
COOTBETCTBYIOLIMMU IKCIEPUMEHTAMU U 3aAIUCSIMU YPaBHEHUN XMMHYECKUX
peakumii;

- yMETh YCTAaHAaBJIMBAaTh NPHUHAJICKHOCTh HU3YYEHHBIX HEOPraHUYECKHX H
OpPraHMYECKHX BEHIECTB K OMPEAECICHHBIM KJIacCaM U TpynrnaM COSIUHEHUH,
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- OmpenensaTh UEIu JIESITEIbHOCTH,

napameTpbl U KpUTEPUU UX JTOCTHXKCHHUS;
- BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B  JICSITEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJSM,
OIICHUBATh PUCKHU MOCIEACTBUMN NESATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BJIaJIeTh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOM
u MIPOCKTHOM JIeATEeIIbHOCTH, HaBBIKAMH
paspenieHus mpooIem;

- BBIIBJISITh TPUYMHHO-CJICJACTBEHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 33/a4y, BbIABUIATh THIIOTE3Y €€
petieHus, HaxOJUTh apryMEHThI TUIST
JI0OKa3aTelIlbcTBa CBOMX YTBEPXKICHMH, 3a7aBaTh
napameTphbl U KPUTEPUU PEIICHNUS;

- AHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PELICHUS
3a/1aud pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

- yYMETh HWHTErPUpPOBAaTh 3HAHUS U3 Pa3HbIX
IpeIMETHBIX o0acTel;

- BBIABUTaTh  HOBBIE  HJIEH,

OPUTHMHAJILHBIE TIOJIXO/IbI M PEIICHNS;
- CIIOCOOHOCTH UX UCIOJIb30BAaHUS B

ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

B o0J1acTH 3K0JI0IrM4€CKOTr0 BOCIIUTAHUS

- c(OpPMHUPOBAHHOCTD JKOJOTHYECKON KYIbTYpHI,
MMOHUMaHUE BIUSHUS COIMATbHO-9KOHOMUYECKHUX

3aJaBaThb

npeajaraTtb

XapakTepU30BaTh MX COCTAaB U BAXKHEHIIME CBOWCTBA; OINPEIECIATh BHUIBI
XUMHUYECKUX CBSI3eH (KOBaJeHTHAas, MOHHAs, METaJIn4yecKasi, BOJOpPOIHAs),
THUIBI KPUCTAJUTMYECKUX PEHIECTOK BEIIECTB; KIACCHPHUIIMPOBATH XUMHUECKUE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHPA, POJIM XMMHHM B TMO3HAHUM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PELICHUS MPAKTUYECKUX
3a/la4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETb MPOBOJIUTH PACUYETHI 110 XUMUYECKUM (HOpMyJIaM U ypaBHEHHUSIM
XUMHUYECKUX PeaKlUi ¢ UCTOIb30BaHNEM (PU3UUECKUX BEIHUMH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYSCTBEHHONH CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS JIJI IPUHATUS PEIIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

- YMETb CO0JII0IaTh MPaBHJIa SKOJIOTUYECKH 11€TIeCO00Pa3HOr0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IENISX COXPAHEHUS CBOETO 3/10pPOBbS U
OKPYKaroIlel MPUPOHON CPE/Ibl; YUUTHIBATh OMTACHOCTh BO3/ICWCTBUS Ha
JKUBBIE OPraHU3MBbI OIPEACIICHHBIX BELIECTB, IOHUMAas CMbICI ITOKA3aTels
MpEeAEIbHON TONYCTUMON KOHIIEHTPALUH;

- yMETh IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKUU  DKCIIEPUMEHT
(mpeBpallieHnss OpPraHUYeCKWX BEIIECTB TIPU HArpEeBaHHWM, TMOIy4YEHUE
OTUJIEHA U U3YYEHHE €TI0 CBOMCTB, KAUECTBEHHBIE PEAKIMM HA AJIbJACTHUJBI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JCHarypaius OeJIKOB TpH HarpeBaHHH,
[[BETHBIE pPEAaKIMH OEJKOB, MPOBOJAUTH pEAaKIUM HOHHOrO OOMeHa,
OTIPENIETISATh CPey BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEaKIUU Ha Cyiabdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa KAaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metamnel" u "Hemeramisl") B
COOTBETCTBUU C TMpaBWIAMU TEXHUKH OE€30MacCHOCTH TpHU OOpaIIeHUH C
BEIIIECTBAMH W JIA0OPAaTOPHBIM OOOPYIOBAaHHUEM; TPEICTABIATH PE3YyIbTaThI
XUMHYECKOTO IKCIIEPUMEHTa B JOpME 3aMHCH YPaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIMpPOBATH BHIBOJBI HA OCHOBE ITHX PE3Y/IHTATOB;

- YMETh aHATN3UPOBATh XUMHUECKYIO0 HHGOPMAITUIO, TTONYYaeMYIO U3 Pa3HBIX
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IIPOLIECCOB ~ HA  COCTOSIHUE  IPUPOAHOH U
COLMAIBHOW Cpelbl, OCO3HaHHE TIJI00AIBLHOIO
XapakTepa 3KOJOrMYECKUX Ipo0IeM;
- IUIAHMPOBAHME U OCYILECTBICHHE ACUCTBUHA B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTUBHOE HEINPUATHE JCHCTBUM, MPUHOCSIINX
BpEJl OKPYKAIOIIEH Cpeie;
- yMEHUE MPOrHO3UPOBATH HEOIArONPHUSTHHIC

SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
JIEMCTBUM, IPEAOTBPAILATD UX;

- pacumpeHnue OIbITa
JKOJIOTMYECKOM HAIIPaBICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLIMATIbHOM
JIeATEIbHOCTH;

JACATCIIbHOCTH

HUCTOYHUKOB (CpeACTB MaccoBoi MH(MOpMaIUU, ceTh IHTEpHET U APYyTHUE);

- BJIaJIETh OCHOBHBIMHM METOJIaMH HAYYHOT'O O3HAHUS BELECTB U
XUMHYECKUX SIBJICHUI (HAOII0CHIE, U3MEPEHHE, YIKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpOAbl, B (OPMHUPOBAHMHM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PELICHUS MPAKTUYECKUX
3a/la4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETb CO0JII0IaTh MPaBHJIa SKOJIOTUYECKH 11€TIeCO00Pa3HOr0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IIENIIX COXPAHEHUSI CBOETO 3/10POBbS U
OKPYKaIOIEe NPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBUS Ha
’KUBBIE€ OpPraHU3Mbl ONIPEIETICHHBIX BEIIECTB, IOHUMAsl CMbICH TOKa3aTess
MpeaEIbHON TONYCTUMON KOHIEHTPALUU

IIK 4.1.
BrIsaBagTHE
JNe(PEeKTHI
aBTOMOOMJIbHEI
X Ky30BOB.

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TpYyly, OCO3HAaHUE IIEHHOCTH
MacTepcTBa, TpyAoao0ue;

-  TOTOBHOCTb K AaKTHBHOM  JEATCIHLHOCTH
TEXHOJOTHYECKON U COLMAIbHON HAITPaBJICHHOCTH,

CHOCOOHOCTh MHUIMMPOBAThH, IJIAHUPOBATh U
CaMOCTOSITENIbHO BBITIOJIHATH TAKYIO JA€ATEIbHOCTD;
- MHTEpEC K pa3IMYHbBIM cdepam
poeCCHOHAIBHON JESTENHHOCTH,

OgiaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU
NMO3HABATEJbHBIMU AeHICTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynpoBath 51

aKTyaJIM3upoBaTh MNpobJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MNpPHU3HAK WIN
OCHOBaHHUS JJsi CpaBHEHHS, KIacCUPUKALUU H

- YMCTb BBIABJIATH XapaKTCPHBIC IPHU3HAKKU U B3aUMOCBA3b U3YYCHHBIX
MOHATUMN, TPUMEHATh COOTBETCTBYIOIIME MMOHATHS IPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUUYECKUX U OPTaHUYECKHUX BEIIECTB U UX IPEBPALLCHUN;
BBISIBJIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUAMU U
NpeaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX l'[peI[MeTOB;

- yYyMEeTh HCIOJb30BATh HAUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM W MPHUKIAJHOM XHUMHU H
TpPUBHUAIbHBIE HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHIICH, TIIUIEPUH,
dbenon, Qopmanpaeruna, YKCycHas KHUCJIOTa, TJIWIMH, YyrapHblid Tas,
YIJIEKUCIIBIN Ta3, aMMHUaK, raiieHas U3BeCTb, HEralleHas U3BEeCTb, TUThEBas
coJla M JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMYECKUX U OPraHHUYECKHUX
BEIIECTB, YPAaBHEHHSI XHUMHUYECKUX pEaKUUd, OOBICHITH WX CMBICT;
MOATBCPKIAATH XapaKTCPHBIC XUMHUYECKHUC CBOMCTBA BCUICCTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCIMH YPAaBHEHHN XUMHUYECKUX
peakumii;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YUYEHHBIX HEOPTraHWYECKUX U
OpraHN4YC€CKUX BCHICCTB K OMPCACIICHHBIM KJIaCCaM W IpyIliamM COC}II/IHGHI/Iﬁ,
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- OompenensaTh LETu JeATEIbHOCTH,
mapaMeTphl U KPUTEPUU UX TOCTHIKEHUS,
- BBISBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUHUS B
paCCManI/IBaeMbIX SABJICHUAX

- BHOCHTh KOPPEKTHBBI B  JIEATEIHHOCTD,
OlLI€CHHUBATh COOTBCTCTBUC pe3y.]'IBTaTOB OeiIAaM,
OIICHUBATh PUCKH IMOCIICICTBUI JIESITCIBHOCTH;

- pa3BI/IBaTB eraTI/IBHOe MBIIIIJICHHUEC HpI/I peH_IeHI/II/I
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BJIaJIeTh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOM
nu HpOGKTHOfI ACATCIBbHOCTH, HaBbIKAMHA
paspenieHus mpooIem;

- BbBIABJATDH HpI/IqI/IHHO-CJICIICTBCHHI)IC CBA3U U
aKTyallu3upOoBaTh 3ajauy, BBIIBUTATh TUIIOTE3Y €€
pCIHeHI/IFI, HaXOIUTb apFYMeHTI)I JJI
JIOKa3aTeNbCTBA CBOMX YTBEPXKACHUI, 3aJaBaTh
rapaMeTpsl U KPUTEPUU PELLICHNUS,

- AHAJIM3UPOBATh TMOJYUYECHHBIE B XOJI€ PELICHUS
3aga4n p€3YJ'II>TaTI>I, KpI/ITI/I‘-IGCKI/I OLCHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJ'IOBI/HIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
HpaKTI/I‘IGCKYIO O6J'IaCTI/I KU3HEACATCIIBHOCTH,

- yMeTb UWHTETPUPOBATh 3HAHUS M3 PaA3HBIX
MPEAMETHBIX 00J1acTel;

3aJaBaThb

- BbIABUI'ATH HOBBIC nacu, npeajaraTtb
OPUTMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
- CIIOCOOHOCTH nx HCIIOJIb30BaHUA B

ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

B o00s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- c()OPMUPOBAHHOCTH HKOJIOTUYECKON KYJIbTYpHI,
[IOHUMAaHUE BIIHUSAHUSA COLMAIBHO-DKOHOMUYECKHUX

XapakTepu30BaTh MX COCTAB U BAXKHEHIIME CBOWCTBA; ONPEHENSATH BHJIbI
XUMHUYECKUX CBSI3eH (KOBaJeHTHAas, MOHHAs, METaJIn4yecKasi, BOJOpPOIHAs),
THUIIBI KPUCTAJUTMYECKUX PEHIETOK BEIIECTB; KIACCH(PUIIMPOBATH XUMHUCCKHE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHATIBLHONW TPAMOTHOCTH, HEOOXOIUMOM Ul pPelIeHUs] MPaKTUYECKUX
3a/la4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETh MPOBOJIUTH PACUYCTHI IO XUMHYSCKUM (DOPMYJIaM U ypaBHEHUSM
XUMHUYECKUX PeaKlUi ¢ UCTOIb30BaHNEM (PU3UUECKUX BEIHUMH,
XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS U IPUHATUS PEIIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

- YMETb CO0JII0/1aTh MPaBHJIa YKOJOTUYECKHU 11ETIECO00Pa3HOT0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IENISX COXPAHEHUS CBOETO 3/10pPOBbS U
OKPYKaroIIe MPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBHS Ha
JKUBBIE OPraHU3MBbI OIPEACIICHHBIX BELIECTB, IOHUMAas CMbICI ITOKA3aTels
MpEeAEIbHON TONYCTUMON KOHIIEHTPALUH;

- yMETh IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKHMHA  DKCIIEPUMEHT
(mpeBpallieHnss OpPraHUYeCKWX BEIIECTB TIPU HArpEeBaHHWM, TMOIy4YEHUE
OTUJICHA U U3YYEHHUE €TI0 CBOMCTB, KAUECTBEHHBIE PEAKIMU HA aJbICTHUJBI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JCHarypaius OeJIKOB TpH HarpeBaHHH,
[[BETHBIE pPEAKIMH OEJIKOB, MPOBOJAUTH PEAKIMU HMOHHOTO OOMeEHa,
OTIPENIETISATh CPey BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEaKIUU Ha Cyiabdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metamnel" u "Hemeramisl") B
COOTBETCTBUHU C TMpaBWJIAMU TEXHUKH O€30MacHOCTH TpH OOpalmieHuu ¢
BEIIIECTBAMH W JIA0OPAaTOPHBIM OOOPYIOBAaHHUEM; TPEICTABIATH PE3YyIbTaThI
XMMHUYECKOTO IKCIIEPUMEHTa B JOpME 3aMiCH ypaBHEHUH COOTBETCTBYIOIINUX
peakiuii 1 GopMyIMpPOBATH BHIBOJBI HA OCHOBE ITHX PE3Y/IHTATOB;

- YMETh aHATU3UPOBATh XUMHUECKYIO HH(HOPMAIIHIO, TOTy4aeMYI0 U3 Pa3HBIX
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IIPOLIECCOB ~ HA  COCTOSIHUE  IPUPOAHOH U
COLMAIBHOW Cpelbl, OCO3HAHHE TIJI00AIBLHOTO
XapakTepa 3KOJOrMYECKUX Ipo0IeM;
- IUIAHMPOBAHME U OCYILECTBICHHE ACUCTBUHA B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTUBHOE HEINPUATHE JCHCTBUM, MPUHOCSIINX
BpEJl OKPYKAIOIIEH Cpeie;
- yMEHHE MPOrHO3UPOBATH HEOIArONpHUsITHHIC

9KOJIOTMYECKHUE IOCIEACTBUS INPEANPUHUMACMBIX
JIEMCTBUM, IPEAOTBPAILATD UX;

- paCcIupCHUC OIIbITa JACATCIIbHOCTH
3KOJIOTHYCCKOM HAaIIpaBJICHHOCTH,
- OBJIAJACHUC HaBbIKaMH yqe6Ho-

MCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUMAIBHOU
JIeATEIbHOCTH;

HUCTOYHUKOB (CpeACTB MaccoBoi MH(MOpMaIUU, ceTh IHTEpHET U APYyTHUE);

- BJIaJIETh OCHOBHBIMHM METOJIaMH Hay4HOI'O ITO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUI (HAOII0CHIE, U3MEPEHHE, YIKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- chopMUpOBaTh TPEACTABICHUS: O XHUMHUYCCKOM  COCTaBISIOMICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PELICHUS MPAKTUYECKUX
3a/1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETb CO0JII0IaTh MPaBHJIa SKOJIOTUYECKH 11€TIeCO00Pa3HOr0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IIENISX COXPAHEHUS CBOETO 3/10POBbS U
OKPYKaIOIEe NPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBUS Ha
’KUBBIE OpPTraHU3Mbl ONIPEIETICHHBIX BEIIECTB, IOHUMAs CMBICI MOKa3aTeNs
MpeaEIbHON TONYCTUMON KOHIEHTPALUU

[IK 4.2.
IIpoBoauTh
PEMOHT
MIOBPEKICHUN
ABTOMOOMIIbHBI
X Ky30BOB.

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TpYyly, OCO3HAaHUE IIEHHOCTH
MacTepcTBa, TpyAoao0ue;

-  TOTOBHOCTb K AaKTHBHOM  JEATCIHLHOCTH
TEXHOJOTHYECKON U COLMAIbHON HAITPaBJICHHOCTH,

CHOCOOHOCTh MHUIMMPOBAThH, IJIAHUPOBATh U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3IMYHbBIM cdepam
poeCCHOHAIBHON JESTENHHOCTH,

OgiaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU
NMO3HABATEJbHBIMU AeHICTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynpoBath 51

aKTyaJIM3upoBaTh MNpobJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MNpPHU3HAK WIN
OCHOBaHHUS JJsi CpaBHEHHS, KIacCUPUKALUU H

- YMCTb BBIABJIATH XapaKTCPHBIC IPHU3HAKKU U B3aUMOCBA3b U3YYCHHBIX
MOHSATUIN, TPUMEHATh COOTBETCTBYIOIINE MOHATHS IPU OUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHWUUYECKUX U OPTaHUYECKHUX BEIECTB U UX MPEBPALLECHUN;
BBISIBJIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUAMU U
NpeaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX l'[peI[MeTOB;

- yYMeTh WCIOJb30BATh HAMMEHOBAHUS XHUMHYECKHUX  COEIMHEHUU
MEXKJIYHApPOAHOTO COK03a TEOPETUYECKOW W MPUKIATHOM XUMHH U
TpPUBHUAIbHBIE HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHIICH, TIIUIEPUH,
dbenon, Qopmanpaeruna, YKCycHas KHUCJIOTa, TJIWIMH, YyrapHblid Tas,
YIJIEKUCIIBIN Ta3, aMMHUaK, TralieHas U3BeCThb, HEralmleHas U3BECThb, TUThEBAS
coJla M JPYIHuxX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPraHMUYECKUX
BEIIECTB, YPAaBHEHHSI XHUMHUYECKUX pEaKUUd, OOBICHITH WX CMBICT;
MOATBCPKIAATH XapaKTCPHBIC XUMHUYECKHUC CBOMCTBA BCUICCTB
COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMH U 3aMUCAMH YPAaBHEHHI XMMHYECKUX
peakumii;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YUYEHHBIX HEOPTraHWYECKUX U
OpraHN4YC€CKUX BCHICCTB K OMPCACIICHHBIM KJIaCCaM W IpyIliamM COC}II/IHGHI/Iﬁ,
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- OompenensaTh LETu JeATEIbHOCTH,
mapaMeTphl U KPUTEPUU UX TOCTHIKEHUS,
- BBISBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUHUS B
paCCManI/IBaeMbIX SABJICHUAX

-  BHOCHTh KOPPEKTHBBI B  JICATEIHHOCTD,
OlLI€CHHUBATh COOTBCTCTBUC pe3y.]'IBTaTOB OeiIAaM,
OIICHUBATh PUCKH IMOCIICICTBUI JIESITCIBHOCTH;

- pa3BI/IBaTB eraTI/IBHOe MBIIIJICHUEC HpI/I peH_IeHI/II/I
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BJIaJIeTh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOM
nu HpOGKTHOfI ACATCIBbHOCTH, HaBbIKAMHA
paspenieHus mpooIem;

- BbBIABJATDH HpI/IqI/IHHO-CJICIICTBCHHI)IC CBA3U U
aKTyallu3upoBaTh 3ajady, BBIIBUTATh TUIIOTE3Y €e
pCIHeHI/IFI, HaXOIUTb apFYMeHTI)I JJI
JIOKa3aTeNbCTBA CBOMX YTBEPXKACHUI, 3aJaBaTh
rapaMeTpsl U KPUTEPUU PELLICHNUS,

- AHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PELICHUS
3aga4n p€3YJ'II>TaTI>I, KpI/ITI/I‘-IGCKI/I OLCHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJ'IOBI/HIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
HpaKTI/I‘IGCKYIO O6J'IaCTI/I KU3HEACATCIIBHOCTH,

- yMeTb UWHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

3aJaBaThb

- BbIABUI'ATH HOBBIC nacu, npeajaraTtb
OPUTMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
- CIIOCOOHOCTH nx HCIIOJIb30BaHUA B

ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B o00s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- c()OPMUPOBAHHOCTH 3KOJIOTUYECKON KYJIbTYpHI,
[IOHUMAaHUE BIIHUSAHUSA COLMAIBHO-DKOHOMUYECKHUX

XapakTepu30BaTh MX COCTAB U BAXKHEHIIME CBOWCTBA; ONPEHENSATH BHJIbI
XUMHUYECKUX CBsI3eH (KOBaJeHTHAas, MOHHAs, METaUIMYecKasi, BOJIOPOAHAs),
THUIBI KPUCTAJUTMYECKUX PEHIECTOK BEIIECTB; KIACCHPHUIIMPOBATH XUMHUECKUE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpoAbl, B (OPMHUPOBAHWUM MBIIUICHUS W KYJIbTypbl JUYHOCTH, €€
(GyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PELICHUS MPAKTUYECKUX
3a/la4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETh MPOBOJIUTH PACUYCTHI IO XUMHYSCKUM (DOPMYJIaM U ypaBHEHUSM
XUMHUYECKUX PeaKIUi ¢ UCTIOIb30BaHUEM (PU3NYECKUX BETUYHH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYSCTBEHHONH CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS U IPUHATUS PEIIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- YMETb CO0JII0IaTh MPaBHJIa SKOJIOTUYECKH 11€TIeCO00Pa3HOr0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IENISX COXPAHEHUS CBOETO 3/10pPOBbS U
OKPYKaroIIe MPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBHS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BELIECTB, IOHUMAasl CMBICI ITOKAa3aTelIs
MpEeAEIbHON TONYCTUMON KOHIIEHTPALUH;

- yMETh IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKUU  DKCIIEPUMEHT
(mpeBpallieHnss OpPraHUYeCKWX BEIIECTB TIPU HArpEeBaHHWM, TMOIy4YEHUE
OTUJICHA U U3YYEHHUE €TI0 CBOMCTB, KAUECTBEHHBIE PEAKIMU HA aJbICTHUJBI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JeHarypaius OeJIKOB TMpH HarpeBaHHH,
[[BETHBIE pPEAaKIMH OEJKOB, MPOBOJAUTH pEAaKIUM HOHHOrO OOMeHa,
OTIPENIETISATh CPey BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEaKIUU Ha Cyiabdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHHUS;  pellaTh
OKCIIEpUMEHTANIbHBIE 3aaun 1Mo TemaMm "Metamwtel" u "Hemeramnsl") B
COOTBETCTBUU C TMpaBWIAMU TEXHUKH OE€30MacCHOCTH TpHU OOpaIIeHUH C
BEIIIECTBAMH W JIA0OPAaTOPHBIM OOOPYIOBAaHHUEM; TPEICTABIATH PE3YyIbTaThI
XMMHUYECKOTO IKCIIEPUMEHTa B JOpME 3aMiCH ypaBHEHUH COOTBETCTBYIOIINUX
peakmuii 1 GopMyIMPOBATH BHIBOJBI HA OCHOBE ITHUX PE3YJIbTaTOB;

- YMETh aHATN3UPOBATh XUMHUECKYIO0 HHGOPMAITUIO, TTONYYaeMYIO U3 Pa3HBIX
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IIPOLIECCOB ~ HA  COCTOSIHUE  IPUPOAHOH U
COLMAIBHOW Cpelbl, OCO3HAHHE TIJI00AIBLHOTO
XapakTepa 3KOJIOTHYeCcKUX Ipoodiiem;
- IUIAHMPOBAHME U OCYILECTBICHHE ACUCTBUHA B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTUBHOE HEINPUATHE JCHCTBUM, MPUHOCSIINX
BpEJl OKPYKAIOIIEH Cpeie;
- yMEHHE MPOrHO3UPOBATH HEOIArONpHUsITHHIC

9KOJIOTMYECKHUE IOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPAILATD UX;

- paCcIupCHUC OIIbITa JACATCIIbHOCTH
3KOJIOTHYCCKOM HAITpaBJICHHOCTH,
- OBJIAJACHUC HaBbIKaMH yqe6Ho-

MCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUMAIBHOU
JIeATEIbHOCTH;

HUCTOYHUKOB (CpeACTB MaccoBoi MH(MOpMaIUU, ceTh IHTEpHET U APYyTHUE);

- BJIaJIETh OCHOBHBIMHM METOJIaMH Hay4HOI'O ITO3HAHUS BELIECTB U
XUMHYCCKUX SBJICHUN (HAOII0CHIE, U3MEPEHUE, IKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOIUMOM Ui pelIeHus] MPaKTHYECKUX
3a/la4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETb CO0JII0IaTh MPaBHJIa SKOJIOTUYECKH 11€TIeCO00Pa3HOr0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IIENISX COXPAHEHUS CBOETO 3/10POBbS U
OKPYXAaIOIIEe TPUPOIHON CPE/Ibl; YUUTHIBATh OMTACHOCTh BO3JICHCTBHS Ha
’KUBBIE€ OpPraHU3Mbl ONIPEIETICHHBIX BEIIECTB, IOHUMAsl CMbICH TOKa3aTess
MpeaEIbHON TONYCTUMON KOHIEHTPALUU

1K 4.3.
IIpoBoauTh
OKpacKy
aBTOMOOMJIbHEI
X Ky30BOB.

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTh K Tpyly, OCO3HaHHE IIEHHOCTH
MacTepcTBa, TpyAoao0ue;

-  TOTOBHOCTb K AaKTHBHOM  JEATCIHLHOCTH
TEXHOJOTHYECKON U COLMAIbHON HAITPaBJICHHOCTH,

CHOCOOHOCTh MHUIMMPOBAThH, IJIAHUPOBATh U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3IMYHbBIM cdepam
poeCCHOHAIBHON JESTENHHOCTH,

OgiaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU
NMO3HABATEJbHBIMU AeHICTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynpoBath 51

aKTyaJIM3upoBaTh MNpobJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MNpPHU3HAK WIN
OCHOBaHHUS JJsi CpaBHEHHS, KIacCUPUKALUU H

- YMCTb BBIABJIATH XapaKTCPHBIC IPHU3HAKKU U B3aUMOCBA3b U3YYCHHBIX
MOHATUMN, TPUMEHATh COOTBETCTBYIOIIME MMOHATHS IPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUUYECKUX U OPTaHUYECKHUX BEIIECTB U UX IPEBPALLCHUN;
BBISIBJIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUAMU U
NpeaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX l'[peI[MeTOB;

- yYyMEeTh HCIOJb30BATh HAUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM W MPHUKIAJHOM XHUMHU H
TpPUBHUAIbHBIE HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHIICH, TIIUIEPUH,
dbenon, Qopmanpaeruna, YKCycHas KHUCJIOTa, TJIWIMH, YyrapHblid Tas,
YIJIEKUCIIBIN Ta3, aMMHUaK, raiieHas U3BeCTb, HEralleHas U3BEeCTb, TUThEBas
coJla M JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMYECKUX U OPraHHUYECKHUX
BEIIECTB, YPAaBHEHHSI XHUMHUYECKUX pEaKUUd, OOBICHITH WX CMBICT;
MOATBCPKIAATH XapaKTCPHBIC XUMHUYECKHUC CBOMCTBA BCUICCTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCIMH YPAaBHEHHN XUMHUYECKUX
peakumii;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YUYEHHBIX HEOPTraHWYECKUX U
OpraHN4YC€CKUX BCHICCTB K OMPCACIICHHBIM KJIaCCaM W IpyIliamM COC}II/IHGHI/Iﬁ,
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- OmpenensaTh UEIu JIESITEIbHOCTH,

napameTpbl U KpUTEPUU UX JTOCTHXKCHHUS;
- BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B  JICSTEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJSM,
OIICHUBATh PUCKHU MOCIEACTBUM IEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BJIaJIeTh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOM
u MIPOCKTHOM JIeATEIIbHOCTH, HaBBIKAMH
paspenieHus mpooIem;

- BBIIBJISITh TPUYMHHO-CJICJACTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 33/a4y, BbIABUIATh THIIOTE3Y €€
petieHus, HaxOJUTh apryMEHThI TUIST
JI0OKa3aTelIlbcTBa CBOMX YTBEPXKICHMH, 3a7aBaTh
napameTphbl U KPUTEPUU PEIICHNUS;

- AHAJIM3UPOBATh TMOJYUYECHHBIE B XOJI€ PELICHUS
3a/1aud pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

- yYMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX
IpeIMETHBIX o0acTel;

- BBIABUTaTh  HOBBIE  HJIEH,

OPUTHMHAJILHBIE TIOJIXO/IBI K PEIICHUS;
- CIIOCOOHOCTH UX UCIOJIb30BAaHUS B

ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

B o0J1acTH 3K0JI0IrM4€CKOTr0 BOCIIUTAHUS

- c(hOpPMHUPOBAHHOCTD AIKOJOTHYECKON KYIbTYPHI,
MMOHUMaHUE BIUSHUS COIMATbHO-9KOHOMUYECKHUX

3aJaBaThb

npeajaraTtb

XapakTepu30BaTh MX COCTAB U BAXKHEHIIME CBOWCTBA; ONPEHENSATH BHJIbI
XUMHUYECKUX CBSI3eH (KOBaJeHTHAas, MOHHAs, METaJIn4yecKasi, BOJOpPOIHAs),
THUIIBI KPUCTAJUTMYECKUX PEHIETOK BEIIECTB; KIACCH(PUIIMPOBATH XUMHUCCKHE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHATIBLHONW TPAMOTHOCTH, HEOOXOIUMOM Ul pPelIeHUs] MPaKTUYECKUX
3a/la4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETh MPOBOJIUTH PACUYCTHI IO XUMHYSCKUM (DOPMYJIaM U ypaBHEHUSM
XUMHUYECKUX PeaKlUi ¢ UCTOIb30BaHNEM (PU3UUECKUX BEIHUMH,
XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS U IPUHATUS PEIIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

- YMETb CO0JII0/1aTh MPaBHJIa YKOJOTUYECKHU 11ETIECO00Pa3HOT0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IENISX COXPAHEHUS CBOETO 3/10pPOBbS U
OKPYKaroIIe MPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBHS Ha
JKUBBIE OPraHU3MBbI OIPEACIICHHBIX BELIECTB, IOHUMAas CMbICI ITOKA3aTels
MpEeAEIbHON TONYCTUMON KOHIIEHTPALUH;

- yMETh IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKHMHA  DKCIIEPUMEHT
(mpeBpallieHnss OpPraHUYeCKWX BEIIECTB TIPU HArpEeBaHHWM, TMOIy4YEHUE
OTUJICHA U U3YYEHHUE €TI0 CBOMCTB, KAUECTBEHHBIE PEAKIMU HA aJbICTHUJBI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JCHarypaius OeJIKOB TpH HarpeBaHHH,
[[BETHBIE pPEAKIMH OEJIKOB, MPOBOJAUTH PEAKIMU HMOHHOTO OOMeEHa,
OTIPENIETISATh CPey BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEaKIUU Ha Cyiabdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metamnel" u "Hemeramisl") B
COOTBETCTBUHU C TMpaBWJIAMU TEXHUKH O€30MacHOCTH TpH OOpalmieHuu ¢
BEIIIECTBAMH W JIA0OPAaTOPHBIM OOOPYIOBAaHHUEM; TPEICTABIATH PE3YyIbTaThI
XMMHUYECKOTO IKCIIEPUMEHTa B JOpME 3aMiCH ypaBHEHUH COOTBETCTBYIOIINUX
peakiuii 1 GopMyIMpPOBATH BHIBOJBI HA OCHOBE ITHX PE3Y/IHTATOB;

- YMETh aHATU3UPOBATh XUMHUECKYIO HH(HOPMAIIHIO, TOTy4aeMYI0 U3 Pa3HBIX
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IIPOLIECCOB ~ HA  COCTOSIHUE  IPUPOAHOH U
COLMAIBHOW Cpelbl, OCO3HAHHE TIJI00AIBLHOTO
XapakTepa 3KOJOrMYECKUX Ipo0IeM;
- IUIAHMPOBAHME U OCYILECTBICHHE ACUCTBUHA B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTUBHOE HEINPUATHE JCHCTBUM, MPUHOCSIINX
BpEJl OKPYKAIOIIEH Cpeie;
- yMEHHE MPOrHO3UPOBATH HEOIArONpHUsITHHIC

SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
JIEMCTBUM, IPEAOTBPAILATD UX;

- pacumpeHnue OIbITa
DKOJIOTUYECKON HAIIPaBICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLIMATIbHOM
JIeATEIbHOCTH;

JACATCIIbHOCTH

HUCTOYHUKOB (CpeACTB MaccoBoi MH(MOpMaIUU, ceTh IHTEpHET U APYyTHUE);

- BJIaJIETh OCHOBHBIMHM METOJIaMH Hay4HOI'O ITO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUI (HAOII0CHIE, U3MEPEHHE, YIKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- chopMUpOBaTh TPEACTABICHUS: O XHUMHUYCCKOM  COCTaBISIOMICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PELICHUS MPAKTUYECKUX
3a/1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETb CO0JII0IaTh MPaBHJIa SKOJIOTUYECKH 11€TIeCO00Pa3HOr0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IIENISX COXPAHEHUS CBOETO 3/10POBbS U
OKPYKaIOIEe NPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBUS Ha
’KUBBIE OpPTraHU3Mbl ONIPEIETICHHBIX BEIIECTB, IOHUMAs CMBICI MOKa3aTeNs
MpeaEIbHON TONYCTUMON KOHIEHTPALUU

[IK 5.1.
IInanupoBath
JIEATEIIbHOCTh
MOApa3IeICHUs
o
TEXHUYECKOMY
00CITy>)KMBaHUIO
U PEMOHTY
CHCTEM, Y3JI0B
Y JIBUTATEINIeN
ABTOMOOMJIA.

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TpYy1y, OCO3HAaHHE IEHHOCTH
MacTepcTBa, TpyAoao0ue;

-  TOTOBHOCTb K AaKTHBHOM  JEATCIHLHOCTH
TEXHOJOTHYECKON U COLMAIbHON HAITPaBJICHHOCTH,

CHOCOOHOCTh MHUIMMPOBAThH, IJIAHUPOBATh U
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTD;
- MHTEpEC K pa3IMYHbBIM cdepam
poeCCUOHAIBHON JESTEHHOCTH,

OgiaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU
NMO3HABATEJbHBIMU AeHICTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynpoBath 51

aKTyaJIM3upoBaTh MNpobJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MNpPHU3HAK WIN
OCHOBaHHUS JJsi CpaBHEHHS, KIacCUPUKALUU H

- YMCTb BBIABJIATH XapaKTCPHBIC IPHU3HAKKU U B3aUMOCBA3b U3YYCHHBIX
MOHATUMN, TPUMEHATh COOTBETCTBYIOIIME MMOHATHS IPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUUYECKUX U OPTaHUYECKHUX BEIIECTB U UX IPEBPALLCHUN;
BBISIBJIATh B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUAMU U
NpeaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX l'[peI[MeTOB;

- yYyMEeTh HCIOJb30BATh HAUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM W MPHUKIAJHOM XHUMHU H
TpPUBHUAIbHBIE HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHIICH, TIIUIEPUH,
dbenon, Qopmanpaeruna, YKCycHas KHUCJIOTa, TJIWIMH, YyrapHblid Tas,
YIJIEKUCIIBIN Ta3, aMMHUaK, raiieHas U3BeCTb, HEralleHas U3BEeCTb, TUThEBas
coJla M JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMYECKUX U OPraHHUYECKHUX
BEIIECTB, YPAaBHEHHSI XHUMHUYECKUX pEaKUUd, OOBICHITH WX CMBICT;
MOATBCPKIAATH XapaKTCPHBIC XUMHUYECKHUC CBOMCTBA BCUICCTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCIMH YPAaBHEHHN XUMHUYECKUX
peakumii;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YUYEHHBIX HEOPTraHWYECKUX U
OpraHN4YC€CKUX BCHICCTB K OMPCACIICHHBIM KJIaCCaM W IpyIliamM COC}II/IHGHI/Iﬁ,
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- OmpenensaTh UEIu JIESITEIbHOCTH,

napameTpbl U KpUTEPUU UX JTOCTHXKCHHUS;
- BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B  JICSTEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJSM,
OIICHUBATh PUCKHU MOCIEACTBUM IEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeI0BaTEILCKUE TeHCTBUS:

- BJIaJIeTh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKOM
u MIPOCKTHOM JIeATEIIbHOCTH, HaBBIKAMH
paspenieHus mpooIem;

- BBIIBJISITh TPUYMHHO-CJICJACTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 33/a4y, BbIABUIATh THIIOTE3Y €€
petieHus, HaxOJUTh apryMEHThI TUIST
JI0OKa3aTelIlbcTBa CBOMX YTBEPXKICHMH, 3a7aBaTh
napameTphbl U KPUTEPUU PEIICHNUS;

- AHAJIM3UPOBATh TMOJYUYECHHBIE B XOJI€ PELICHUS
3a/1aud pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

- yYMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX
IpeIMETHBIX o0acTel;

- BBIABUTaTh  HOBBIE  HJIEH,

OPUTHMHAJILHBIE TIOJIXO/IBI K PEIICHUS;
- CIIOCOOHOCTH UX UCIOJIb30BAaHUS B

ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

B o0J1acTH 3K0JI0IrM4€CKOTr0 BOCIIUTAHUS

- c(hOpPMHUPOBAHHOCTD AIKOJOTHYECKON KYIbTYPHI,
MMOHUMaHUE BIUSHUS COIMATbHO-9KOHOMUYECKHUX

3aJaBaThb

npeajaraTtb

XapakTepu30BaTh MX COCTAB U BAXKHEHIIME CBOWCTBA; ONPEHENSATH BHJIbI
XUMHUYECKUX CBSI3eH (KOBaJeHTHAas, MOHHAs, METaJIn4yecKasi, BOJOpPOIHAs),
THUIIBI KPUCTAJUTMYECKUX PEHIETOK BEIIECTB; KIACCH(PUIIMPOBATH XUMHUCCKHE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHATIBLHONW TPAMOTHOCTH, HEOOXOIUMOM Ul pPelIeHUs] MPaKTUYECKUX
3a/la4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETh MPOBOJIUTH PACUYCTHI IO XUMHYSCKUM (DOPMYJIaM U ypaBHEHUSM
XUMHUYECKUX PeaKlUi ¢ UCTOIb30BaHNEM (PU3UUECKUX BEIHUMH,
XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS U IPUHATUS PEIIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

- YMETb CO0JII0/1aTh MPaBHJIa YKOJOTUYECKHU 11ETIECO00Pa3HOT0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IENISX COXPAHEHUS CBOETO 3/10pPOBbS U
OKPYKaroIIe MPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBHS Ha
JKUBBIE OPraHU3MBbI OIPEACIICHHBIX BELIECTB, IOHUMAas CMbICI ITOKA3aTels
MpEeAEIbHON TONYCTUMON KOHIIEHTPALUH;

- yMETh IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKHMHA  DKCIIEPUMEHT
(mpeBpallieHnss OpPraHUYeCKWX BEIIECTB TIPU HArpEeBaHHWM, TMOIy4YEHUE
OTUJICHA U U3YYEHHUE €TI0 CBOMCTB, KAUECTBEHHBIE PEAKIMU HA aJbICTHUJBI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JCHarypaius OeJIKOB TpH HarpeBaHHH,
[[BETHBIE pPEAKIMH OEJIKOB, MPOBOJAUTH PEAKIMU HMOHHOTO OOMeEHa,
OTIPENIETISATh CPey BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEaKIUU Ha Cyiabdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA KaTHOH AaMMOHHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metamnel" u "Hemeramisl") B
COOTBETCTBUHU C TMpaBWJIAMU TEXHUKH O€30MacHOCTH TpH OOpalmieHuu ¢
BEIIIECTBAMH W JIA0OPAaTOPHBIM OOOPYIOBAaHHUEM; TPEICTABIATH PE3YyIbTaThI
XMMHUYECKOTO IKCIIEPUMEHTa B JOpME 3aMiCH ypaBHEHUH COOTBETCTBYIOIINUX
peakiuii 1 GopMyIMpPOBATH BHIBOJBI HA OCHOBE ITHX PE3Y/IHTATOB;

- YMETh aHATU3UPOBATh XUMHUECKYIO HH(HOPMAIIHIO, TOTy4aeMYI0 U3 Pa3HBIX
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IPUPOJHON U
JI00aJIBHOTO

IPOLIECCOB  HAa  COCTOSHUE
COLMAJIBHOW Cpelbl, OCO3HaHME
XapakTepa 3KOJOrMYECKUX Ipo0IeM;
- IUIAHUPOBAaHME M OCYLIECTBICHHE JEHCTBUHA B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUA Lelei
YCTOMUYMBOTO Pa3BUTHA YEJIOBEUYECTBA,;

AKTUBHOE HEINPUATHE JCHCTBUM, MPUHOCSIINX
BpEJl OKPYKAIOIIEH Cpeie;
- yMEHHE MPOrHO3UPOBATH HEOIArONpHUsITHHIC

SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
JIEMCTBUM, IPEAOTBPAILATD UX;

- pacumpeHnue OIbITa
DKOJIOTUYECKON HAIIPaBICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLIMATIbHOM
JIeATEIbHOCTH;

JACATCIIbHOCTH

HUCTOYHUKOB (CpeACTB MaccoBoi MH(MOpMaIUU, ceTh IHTEpHET U APYyTHUE);

- BJIaJIETh OCHOBHBIMHM METOJIaMH Hay4HOI'O ITO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUI (HAOII0CHIE, U3MEPEHHE, YIKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- chopMUpOBaTh TPEACTABICHUS: O XHUMHUYCCKOM  COCTaBISIOMICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PELICHUS MPAKTUYECKUX
3a/1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpene;

- YMETb CO0JII0IaTh MPaBHJIa SKOJIOTUYECKH 11€TIeCO00Pa3HOr0 MOBEICHUS B
OBITY U TPYAOBOI1 IEATEIHHOCTH B IIENISX COXPAHEHUS CBOETO 3/10POBbS U
OKPYKaIOIEe NPUPOIHON CPE/Ibl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBUS Ha
’KUBBIE OpPTraHU3Mbl ONIPEIETICHHBIX BEIIECTB, IOHUMAs CMBICI MOKa3aTeNs
MpeaEIbHON TONYCTUMON KOHIEHTPALUU
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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 " COJEPXKAHUE OBIIEOBPA3OBATEJIBLHON

AU CHUTIJIMHBI «XUMMUSA»

2.1. O0bemM TUCUMILIMHBI U BUAbI Y4e0HOI pad0ThI

Bun yueOHoi1 padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUIIIMHBI 72
B T.Y.

OcHoBHOe coaep:kaHue 65
BT. 4..

TEOPETHIECKOE 00yUeHUE 29
MPaKTUYECKUE 3aHATHUS 26
71abopaToOpHbIE 3aHATUS 10
IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 5
(copep:kaHue NPUKIATHOTO MOTYJIs1)

BT. 4..

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

00 ®opmupyem Ilpumeuanue
HanmenoBanme Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M MPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), eM ble (morst T
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOYIb 4aco |KOMIIETeHI] cOB3 un
B 0 HHBAJINI0B)
1 2 3 4
OcHoBHoOe cogepkaHue 65
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
CrtpoeHnue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 2
3JIEMEHTOB U . ;
npupoaa CoBpeMeHHast Mojelb CTpoeHus atoma. CHMBOJIMYECKHM SI3BIK XUMUU. XUMHUYECKUU DIIEMEHT. C anemeHTaMu
XIMIUECKO DnekTpoHHas KoHUrypanus aroma. Krmaccupukamnus XUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI). AWUCTAHIOHHO
CBSI3H BanenTHBIE  2nEKTpOHBL.  BaneHTHOCTH. DJNEeKTpOHHAsT  MPUPOJA  XUMHYECKOW  CBSI3U.| 2 ro 00yueHus
DNeKTPOOTPUIATEILHOCTh. BUIbl XMMHUYECKOW CBA3M (KOBAJCHTHAs, WOHHAs, MeTaJJIn4yecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
IIpakTHYeckne 3aHATHA 2
[TpakTrueckoe 3anstue Ne 1. Penienue 3aganuii mo TeMe Ha MCMOJIb30BAHUE XUMUYECKON CUMBOJIMKH U
Ha3BaHUU COEIMHEHUW O HOMEHKIATYype MEXIYHApPOJIHOIO COK3a TEOPETUYECKONM M MPHUKIaJHOU
XUMUU W TPUBHAIBHBIX HAa3BaHUM JJI COCTABIICHUS] XUMUYECKUX (DOPMYJ IBYXaTOMHBIX COEAMHEHUUN
(okcum0B, cynb(PHUI0B, TUIPUIOB U T.I1.) U APYTUX HEOPTaHUUIECKUX COCTMHEHHUI OTACTBHBIX KJIAcCOB. 2
VYcraHoBNIEHHE CBSI3M MEXKIY CTPOCHHEM AaTOMOB XHUMHUYECKHUX DJIEMEHTOB U IEPUOIUIECKUM
W3MEHEHUEM CBOMCTB XMMHUYECKHUX DSJEMEHTOB U MX COEJIMHEHHH B COOTBETCTBUU C IOJIOKEHUEM
[Tepronueckoit CUCTEMBI.
Tema 1.2. OcHoBHoOe cojepkaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKkoH ¥ Tabmuia | IIPAKTHYECKHE 3aHATHS 2 C snemeHTamMu
H u MeH,I[eJIeeBa JUCTAHIIMOHHO
ro oOyueHus
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[IpakTnueckoe 3anatue Ne 2. [lepuoandeckuil 3aK0H U IEPUOJUYECKAs] CUCTEMA XUMHUECKUX
anemenToB JI.11. Menneneena.

[Tepuonnueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. ®U3nueckuii CMbICIT
[Tepuonuueckoro 3akona JI.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTro anemMeHTa B [lepuonnueckoit cucteMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst J1.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

[TpakTuueckoe 3ansatue Ne 3. XapakTepucTuKa XUMUYECKUX JIEMEHTOB 10 UX MOJIOKEHUIO B
Ilepuonuueckoi cucreme.

Pemenue nmpakTUKO-OpMEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEPUCTUKY XUMHUUYECKUX
271eMEHTOB «MeTauTn4ecKre / HEeMeTaUIMYeCKUE CBOMCTBA, SJIEKTPOOTPUIIATEIILHOCTh XUMHUYECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM M MOJIOKEHUEM B IEPUOINYECKON CUCTEME
XUMHYECKUX 31eMeHTOB [[.M. MeHaeneeBay

Pa3znen 2. XumMuueckue peakunu

12

Tema 2.1. Tumnsl
XUMHUYCCKUX
peakuu

OcHOBHOe coiep:KaHue

Teopernueckoe o0y4enue

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

VYpaBHEeHUsI OKUCIEHUI-BOCCTaHOBIIEHU. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTED.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, TPOU3BOJICTBEHHBIX Ipolieccax U
KU3HENEATEIIbHOCTH OPraHU3MOB

IMpakTnyeckue 3aHATHS

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

OK 01

C nyieMeHTaMH
JUCTAaHIIMOHHO
ro 00y4ueHus
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XUMUYECKHX PEAKIMU C MCIOJBb30BaHMEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA
BELLECTBA.

Tema 2.2. OcHOBHOe coiep:KaHue 7 OK 01 C sneMmenTaMu
DIEKTPOIUTHYECKA OK 04 JUCTaHIIMOHHO
g qucconmanus u - | Teopernyeckoe o0yyeHue 3 ro o0y4eHus
WOHHBII OOMEH

Teopust 37IEKTPOIUTHUECKON qucconrani. oHbI. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiinu HOHHOTO

oOMeHna. CocTaBiieHHe peaklUii MOHHOTO OOMEHa IMyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIICHHBIX| 3

HWOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE PEAKIIUU.

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.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOIMXCs BEIIECTB) U IPU3HAKOB 2

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

pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKITHil
KonTtpoabHasn

CrpoeHue BeliecTBa U XUMUYECKUE PEaKIIUU 1
padora 1
Paznea 3. CrpoeHne 1 CBOICTBA HEOPIAaHMYECKHX BEIECTB 18
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanmus, OK 02
HOMEHKIIATypa 1 IIpakTuyeckue 3aHATHS 4 MK1.1,
CTpPOEHHE 1.2,1.3,
HEOPTAHMIECKHX [TpakTuueckoe 3ansarue Ne 6. Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIECTB. 2 41 4.2 C anemeHTaMu
BEIIECTE [Ipeamer Heopranmveckoit xumun. Kinaccudukamnusi HeopraHU4eCKuX BemiecTB. [I[pocThie u cloKHBIC 4 3’ 51 ' | MMCTaHIIMOHHO

BeniecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEIIECTB (OKCHUIbI, THAPOKCUABI, KUCIOTHI, COJIH). B3anmocBs3p
HEOopraHMyecKux BellecTB. HoMeHk1aTypa HeOpraHn4ecKuX BEIECTB: Ha3BaHUE BEIIECTBA UCXOS U3
UX XUMHUYECKOH (POPMYIIbI UM COCTABJICHHUE XUMUUECKOH (POpMyITbl HCXO0/1 U3 Ha3BaHHsI BELIECTBA 110
mexayHapoanoi (MIOITAK) wnu TpuBuaibHO HOMEHKIIATYpeE.

ro oOyueHus
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Pemenue 3amanuii mo kinaccupuKanuy, HOMEHKIATYpe U XUMHUYECKUM (POpMYyJIaM HEOPraHWYECKUX
BEIIECTB Pa3IMUYHBIX KJIACCOB: Ha3bIBaTh M COCTABJIATH (POPMYJIbI XMMHMUYECKHX BEILECTB, ONPENENATh
IIPUHAIICKHOCTD K KJIACCy.

[IpakTnueckoe 3anstue Ne 7. 3aBUCHMOCTb CBOMCTB HEOPraHMYECKUX BEIIECTB OT BHUJA XMMHUECKOMN
CBSI3M U TUIIA KPUCTAJUNINYECKON PEILETKH.
ArperatHbie cOCTOSIHUA BenlecTBa. Kpucrammnueckrue u aMmopgHble BemecTBa. TUITBI KPUCTATUTMYECKUX

peleToK (aToMHas, MOJEKYJspHas, WOHHAas, METalJIMuecKas). 3aBUCUMOCTb (U3MYECKUX CBOHCTB| 2
BELIECTBA OT TUIA KPUCTALUIMYECKOW pEUIeTKU. 3aBUCHUMOCTb XMMHUYECKONH AaKTHBHOCTH BELIECTB OT
BUJIA XUMUYECKOH CBSI3U U TUIA KPUCTAIUINYECKOH pemeTku. [IpuunHbsl MHOrooOpasus BelecTB
Tema 3.2. ®uzuko-| OcHOBHOE co/IepKAHHE 11 OK 01
XUMHUYECKHE OK 02
CBOICTRA Teopernueckoe o0yueHue 7 MK1.1,
HEOPTraHUYECKHUX . 1.2,1.3,
BOLLIECTE Mertamibl. O6uue pu3ndeckre 1 XMMUYeCKrne CBOMCTBa MeTayuIoB. CIOCOOBI OTyYeHNUs. 3HAUCHUE 41 49 C snemeHTamu
Hl METaJUIOB U HEMETAJJIOB B IPUPOJIE U XKU3HEACATEIbHOCTH YeJIOBEKa U opranu3mMoB. Kopposus 3 4 3;’ 5'1" JIUCTAHIIHOHHO
METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UU "1 9+2 | ro 00ydeHus
Hemerannsl. O0mue ¢pusnveckue 1 XUMUUYECKHE CBOMCTBAa HeMeTaJUI0B. THIIMYHbIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccuduxkanus 1 HoMeHKIIaTypa COeIUHEHUI HEMETaIIIOB. 2
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPOJIE
XUMHUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHA0B, THIPOKCUIOB, KUCIIOT,
conieit U ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCAWHCHUU,[ 2
BBICIIMX OKCHJIOB Y TUAPOKCUIIOB
IIpakTnyeckune 3aHATHSA 4
IIpakTnueckoe 3ansatue Ne 8. ['eHeTHUEeCKas CBA3b MEKIY KllacCaMH HEOPraHUYECKUX COCIUMHEHU. 2

CocraBneHrne ypaBHEHMM XUMHUYECKHX PEAKIMI C Yy4aCTHEM IPOCTBIX M CIOXKHBIX HEOPTraHUYECKUX
BEIIECTB: METANIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYEeCKUX COoJei,
XapaKTEePU3YIOLIUX UX CBOMCTBA.
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[IpakTrueckoe 3angarue Ne 9. PenieHne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUM 0 TeMe

Ha CBOKMCTBA, COCTaB, MOJyYEHHE U OE30TaCHOE HCITOJIb30BAHUE BAXKHEUIITNX HEOPTaHUYECKUX BEIIECTB| 2
B OBITY U IPAKTHUYECKOM JEATEIbHOCTH YEJIOBEKA.
Tema 3.3. OcHOBHOe coiep:kaHue 2 OK 01
WNnentudukanus OK 02
HEOPraHMYEeCKNX JlaGopaTopHble 3aHATHSA 2 OK 04
BEIIICCTB TIK1.1,
JIaboparopHast pabota Ne 2. neHTudukanmsi HEOpraHUIECKUX BEIIECTB. 12 13 C snemeHTaMu
Pemenne skcriepuMeHTalIbHBIX 3a/ad [0 XMMHUYECKHMM CBONCTBAM METalIOB M HEMETAIJIOB, IO 4.1_’ 4.2j ANCTaHIIMOHHO
PACIO3HABAHMIO U MOJYYEHHIO COCIANHEHUI METAUIOB U HEMETAILIOB. 9 4.3’ 5.1.’ ro 00yueHus
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIHOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOMCTB, ’
XapaKTepHBIX KAYECTBEHHBIX peakiuii. KadecTBeHHBIE peaknuu Ha cyiabdar-, kKapOOHAT- U XJIOPHI-
aHMOHBI, Ha KATUOH aMMOHHUS
KonTtpoibHasn N
CBoiicTBa HEOPTaHUYECKUX BEIIECTB 1
padora 2
Pasznea 4. CTtpoeHue u CBOMCTBA OPraHUYeCKHUX BELIECTB 18
Tema 4.1. OcHoBHOe coJep:kaHue 3 OK 01
Knaccudukanmus, TIK1.1,
CTpOeHNE 1 Teoperuueckoe o0yueHue 1 1.2,1.3,
HOMCHKITypa [TosiBNeHHe U pa3BUTHE OPraHUYECKOW XMMHHM Kak Hayku. [IpenmeT opranndeckoii xumun. Mecto u 4.1.,4.2, C snemeHTaMu
OPTaHMHCCKHIX 3Ha4YECHHE OPTaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK. 4.3,5.1. AUCTAHIIHOHHO
BeIIeCTB XUMHUECKOE CTPOCHHE KaK TOPSIOK COSJMHEHHS aTOMOB B MOJICKYJIE COTJIACHO HMX BAJICHTHOCTH. ro oby4enns
OCHOBHBIE TIOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI OopraHuyeckux coeauHeHuir A.M. bytieposa.
YrnepoaHblid CKeNeT OpPraHWYecKOW MOJEKybl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTpPOEHHUsI MOJIeKyI. MI30MepHst U H30MEPBL. 1

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

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

Tema 4.2.
CBolicTBa
OpraHUYeCKUX
COCIMHEHNH

OcHOBHOe coiep:KaHue

11

Teopernueckoe o0yueHue

OU3NKO-XMMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENBbHBIX KJIaccoB (0COOEHHOCTH
KJ1accU(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKUH psal 1 obmas popmyia; U30Mepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI TIOTYUYCHNU):

— IpeneabHbIE YITIEBOAOPOAbl (aIKaHbl M LUKJIOAJIKaHbl). ['opeHne MeTaHa KakK OJUH W3 OCHOBHBIX
MCTOYHMKOB TEIIa B IPOMBIIIICHHOCTH U ObITy. CBONCTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKIECHUE B
MIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HempenenbHble (AJIKEHBbI, AJIKHHbI M aJKaJueHbl) M apoMaTHyYecKUe YIIeBOJOpoibl. [ opeHue
aleTUIIeHa KaK HICTOYHUK BBICOKOTEMITEPATYPHOT'O IIJIAMEHU I CBAPKHU U PE3KHA METAJIOB

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

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

I'enernueckas cBS3b MEXKY KJIacCaMH OPraHUYECKUX COEIMHEHUN

IIpakTH4eckne 3aHATHA

OK 01
OK 02
OK 04
[IK1.1,
1.2,1.3,
41.,4.2.,
43,5.1.

C anemeHTaMH
JUCTAHIITMOHHO
ro oOyueHus
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IIpakTnueckoe 3anarue Ne 11. ColicTBa OpraHUYECKUX COEAUHEHUN.

CBoiicTBa OpraHMYECKMX COEAMHEHUIN OTAEIbHBIX KJIACCOB (TPUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIATYpa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOMyYSHHS): TpeAeIbHbIC (QIKaHbl U HUKJIOAIKAHbI),
HenpeaeabHble (AIKEHbI, aJIKUHbBI U aJIKaJJMeHbl) 1 apOMaTHUECKUE YIIEBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBbIE  KHCIOTBI M 3(QUpPHI, aIbJAETHIBl WU  KETOHBl, AaMHHbBI M  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUS. 3aJaHusl Ha COCTABJICHHE YPAaBHEHUN XMMHUYECKUX peakIuil c
y4acTHEM OPraHMYECKHX BEIIECTB HA OCHOBAHMHU MX cocTaBa U cTpoeHus. CocTaBIeHUE CXEM peakUuil
(B TOM umcIIe 0 NPEAJOKEHHBIM LIeI0YKaM IPEBPaLIeHU ), XapaKTepU3YIOLINX XUMUUECKIE CBOUCTBA
OpPTaHUYECKUX COCJMHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI MX IMOJYYEHHS M Ha3BaHUE OPTaHUYECKHX
COEAMHEHUH 110 TPUBHUAIBHOMN MM MEXIYHApOAHOH CHCTEMAaTUYECKO HOMEHKIIATYpe.

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

JlabGoparopHasi pabora

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

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

OcHoBHOE CoaEpKaHue

Teopernueckoe o0y4enue

buooprannueckue coenuHeHus. llpuMeHnenue u Ouonoruueckas poib yriaeBogoB. OkxucieHue
YIJIEBOJAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3moB. OOnacTv MNPUMEHEHHs aMHHOKHUCIOT.
[IpeBpamienuss OenkoB muIM B opraHusme. buonornueckue ¢yHkuu OenkoB. buonornyeckue
¢ynkuuu xupoB. Ponb opraHmdeckoil XuMUM B pelIieHuu mnpobieM mnuiieBoil O6ezonacHoctu. Ponb
OpraHMYECKON XMMHH B PEIICHUH MPOOJeM SHEPreTHUecKOor 0€30MacHOCTH, B PAa3BUTUU MEIULIMHBL,
CO3JaHMH HOBBIX MaTE€pUAJIOB, HOBBIX MCTOYHHUKOB DHEPIUM (AJIBTEPHATUBHBIE UCTOUYHUKHU DHEPIUH).
OnacHoCTh BO3/CHCTBHUSI Ha JKMBBIE OPIraHW3Mbl OPraHUYECKUX BEIIECTB OTAENbHBIX KIIACCOB
(YriaeBoJopoAbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIEC, albAETHABI U JIp.), CMBICI
MoKa3aTesst MpeAebHO TOMYCTUMON KOHIEHTPAuU

JlabopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
I1K1.1,
1.2,1.3,
41.,4.2.,
43,5.1.

C niieMeHTaMH
JUCTAaHIIMOHHO
ro o0y4ueHus
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JIaGoparopnas padota Ne 4. »neHTuduKanmst opraHn4eckux COeANHEHUN OTJEBHBIX KIIACCOB.
Wnentudukanys opraHnuecKuX COSANHEHNI OTACNBHBIX KJIacCOB (Ha MpUMepe albIeTua0B, KpaxMaia,
YKCYCHOH KHCJIOTBI, O€IKOB W T.I.) C HCIOJb30BaHMEM UX (PU3UKO-XUMHUYECKUX CBOICTB U
XapaKTEePHBIX KAayeCTBEHHBIX peaknuid. JleHatypamus Oenka mpu HarpeBaHHH. lIBeTHBIE peakuuu
0enxoB. BO3HMKHOBEHHE AHAIMTHYECKOTO CHUTHAJNA C TOYKM 3PEHUS XUMHYECKHX IIPOLIECCOB MPHU
NPOTEKaHNH KaYEeCTBEHHOH PEaKIny, MO3BOJISIONICH HICHTU(UINPOBATH IPEI0KEHHBIE OPraHMYECKHe
BEILIECTBA

Kourponnasn CTpyKTypa B CBOMCTBA OPraHUYCCKHUX BEIICCTB
padora 3 PYKTYP p
Pazpnen 5. KuneTrnyeckue u TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX pPeaKkiuii
Tema 5.1. OcHOBHOe coiep:KaHue OK 01
Cxkopocth OK 02
XUMHIYECKIX Teopernueckoe o0yueHue IK1.1,
peaKIuii. 1.2,1.3,
XUMITYecKoe CKOpOCTh peakifH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPOJBI PEArHPYIOUIUX BEIIECTB, 41. 4.2 C snemeHTaMu
Ad.,4.2.,
% HUCTAaHIOMOHHO
paBHOBeCHe KOHLIGHTPAllUU Pearupyronmx BCHIGCTB: TEMIIEpaTypbl M IUJIOIAAM PEAKIMOHHOW IOBEPXHOCTH. 43,51, it : 10
TeroBbie 3G GEKTH XUMUYECKUX PEaKIid. K30 - U YHIOTEPMHUUYECKHE, PEaKIIH. 0 O0y1CHHUA
OOpatumocTh peakuuil. XHUMHUYECKOE pPAaBHOBECHE M €ro CMEIICHHWE IMOJA JACWCTBUEM pazUYHbIX
(hakTOpOB (KOHIICHTPAIIUS PEAreHTOB MIJIM MPOJIYKTOB PEaKIMH, IaBJIeHHe, TeMIIepaTypa) I CO3AaHus
ONTUMAJIBHBIX YCIIOBUH ITPOTEKAHUS XUMHUECKUX ITponeccoB. [Ipuniun Jle [larense
IIpakTHyeckne 3aHATHA OK 01
OK 02
[IpakTuueckoe 3ansatue Ne 13. 3aBUCHMOCTb CKOPOCTH XMMHUYECKUX PEAKIIMHA OT pa3anyuHbIX (PaKTOPOB. IK1.1,
Pemennie mpakTUKO-OpUEHTHUPOBAHHBIX 3aJaHUl Ha aHalu3 (aKTOpPOB, BIMSIOMIUX HAa H3MEHEHHUE 1.2, 1.3,
CKOpOCTH XUMHYECKOH peakunu, B T.4. C MTO3UITNHN DKOJIOTHYECKH uenecoo6pa3H0ro IMMOBEACHUS B 6BITy 4.1.,4.2.,
Y TPYAOBOM IEATEIBHOCTH B LIENAX COXPAHEHUS CBOETO 310POBbs U OKPYKAIOLIEH PUPOJHON CPEMBL. 4.3,5.1.

IIpakTnueckoe 3ansatue Ne 14. Xumudeckoe paBHOBECHE.

Pemrenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense st
HaXOXX/JCHHUS HalpaBJIEeHUs] CMEIIEHHs pPaBHOBECHS XWMHYECKOM peakuuud U aHanu3 (HakTOpoOB,
BIIMAIOIINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS
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Pasznea 6. PacTBopbI
Tema 6.1. OcHoOBHOe cojiep:KaHue OK 01
[lonsTue o OK 02
pacTBopax Teopernueckoe 00yuenue OK 07
. [IK1.1,
PactBopenue kak ¢usuko-xumuueckuii mporecc. PactBopsl. CrocoObl MPHUTOTOBIEHUS PACTBOPOB. 12.1.3 C snemenTamu
. 1 . H
PactBopuMocTb. MaccoBasi 110151  pacTBOpeHHOro BemiecTBa. CMbICT MOKazaTelsl MpeaesibHO 41 42 AUCTAHITMOHHO
- - 1.,4.2,
JOIYCTUMOMN KOHIICHTPAIIMH M €r0 MCIOJIb30BaHKE B OIIEHKE SKOJIOTHYECKON OE30MaCHOCTH. 4351 |° oby4enns
9 3,5.1.
IIpaBuna 5KOJIOTMYECKH L€J1eCO00OPa3HOI0 INOBEACHHUS B OBITY M TPYJOBOH [EATEIBHOCTH B LEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOJHOW CPENbl; OMACHOCTh BO3JAEHCTBUS HA KUBbIC
OpPraHMU3MBbI ONPECIICHHBIX BELIECTB.
IIpakTnyeckue 3aHATHSA
[IpakTuueckoe 3anstue Ne 15. PemieHne npakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 33/1aHUN 1O TEME Ha
PacTBOPBI, UCIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON AEATEIbHOCTU YEIOBEKa
Tema 6.2. OcHoOBHOE coep:KaHue OK 01
HccnenoBanue OK 02
CBOMCTB pacTBopoB |JIaboparopHbie 3aHATHS OK 04
I1K1.1,
JlaboparopHast pabota Ne 5. TIpuroroBieHue pacTBOpOB. 1213 C snemeHTamMu
o o - El . 1
[IpuroroBneHnue pacTBOpPOB 3aJlaHHOM (MaccoBOM, %) KOHIIEHTpalMH (C MPaKTUKO-OPUEHTUPOBAHHBIMU 41. 4.2 |AMCTaHIHOHHO
1.,4.2,
BONPOCAaMH) U OIpeeNIEHUE Cpe bl BOJHBIX pacTBOPOB. PelieHne 3ajjau Ha MPUrOoTOBIIEHHE PACTBOPOB 43 5.1 ro 00y4eHus
3,5.1.
KonTpoabnas Kunernueckue v TepMOIuHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUUECKUX peakiuil. PacTBopbI.
pabora 4
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COleP:KaHMe (Coaep/KaHNe TPUKJIATHOTO MOLYJIsI)
Pazpen 7. Xumusi B ObITY H NPOU3BOACTBEHHOM AeATEILHOCTH YeJ0BeKa OK 01
OK 02
Xumns B OBITY | OcHOBHOE COJlepKaHue OK 04
IIPOU3BOCTBEHHOMN OK 07
JEATEIBbHOCTH Teopernyeckoe o0yueHue
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YCIO0BCKa

Hogeiimme nocTnxeHns XUMHUECKOW HAyKH U XUMUYECKOH TexHoJoruu. Pob xumun B o0ecrieyeHun

TIK1.1, C snemeHTaMH
9KOJIOTUYECKON, SHEPTETUUECKON M MUIIEBOW 0€30MacHOCTH, pa3BUTUN MeauIMHBL. [IpaBuiia moucka u 1 1.2,1.3, AUCTAaHIMOHHO
aHamM3a XUMHYECKOW HH(OpPMAIMK W3 pa3INYHBIX HCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas 4.1.,4.2., |roobyienus
JuTEpaTypa, CpeacTBa MaccoBoi uHpopmaiuu, ceth THTEpHET) 4.3,5.1.

IIpakTH4YeckHe 3aHATHA

IIpaktnueckoe 3anarue Ne 16. IIpuMeHEeHHEe XMMHMYECKMX BEIIECTB UM TEXHOJIOIMM B
poheCcCUOHATILHOMN 1EATEIbHOCTH. 4
[Touck u aHanu3 uHGOPMALUU O TPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTUH C y4eToM Oymylueit
npodeccuoHanbHOM eaTenbHOCTH. 3amuTa: [IpencraBnenue pe3ynbTaToB B (hopMme T0KIaja.
IMpomexxyTouHnas aTrecTanus nmo qucuumuinHe (g @epeHIUPOBAHHDII 3a4eT) 2
Bcero 72
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3. YCJIOBUA PEAJIN3AIIN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJBHON JUCIUITJINHBI

3.1. TpeboBaHKsi K MUHMMAJIbHOMY MAaTePHUAJIbLHO-TEXHUYECKOMY
o0ecrneyeHuIo.

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

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

Texnuueckue cpeacTtBa 00y4eHHMsi: KOMIBIOTEP C  YCTpPOMCTBaMH
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-D3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 No 84-D3,
or 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ u3M. BHECCHHBIMU
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 oOpazoBanusi u Hayku PD ot 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 JlemapramMeHTa roCyJapCTBEHHON MOJUTHUKH B cepe MOATOTOBKU pabodmx
kanpoB u JIIIO MunoO6pnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenaaruu 1o
OpraHu3alMKi TOJIYYCHHUS CpPeAHEero oOmero oOpa3oBaHUS B TIpejaesiax OCBOCHUS
00pa3oBaTeIbHBIX IPOTrpaMM CpPEJHETo IMPodeCCHOHAIBHOr0 oOpa3oBaHHs Ha 0ase
OCHOBHOTO  OOmmIero oOpa3oBaHusi ¢ y4eToM TpeOoBaHUU  (eaepaabHbIX
roCyZapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJy4aeMou mpodeccruu uiu
CIIEIMAIBHOCTH CPEIHETO MPOPECCUOHATIEHOTO 00pa30BaHUs».
[Tpuka3 MunucrepctBa oopazoBanus u Hayku P® ot 31 gexabps 2015 r. N 1578 "O
BHECEHMH U3MEHEHMU B (peiepalibHbIi roCy1apCTBEHHBIA 00pa30oBaTENbHbIA CTAaHAAPT
cpenHero o0miero 00pa3oBaHUs, YTBEPXKACHHBIA NpHUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit deneparum ot 17 mas 2012 r. N413"
[IpumepHas ocHOBHas 00pa3oBaTesibHAsI MPOrpaMmMa CpEIHEro 00IIEero
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
npoduis (3AEKTPOHHOE PUIIOKEHHUE).

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

4. KOHTPOJIb n OIIEHKA PE3YJbTATOB
OBIIEOBPA3OBATEJBHOU JUCIIUITJINHBI

OCBOEHUA

IIPOMEKYTOUYHOU
OIPaHUYECHHBIMU

KoHTpoib 1 olleHKa pe3yJbTaTOB 00YUCHHUS OCYIIECTBISCTCS IMPEIoaaBaTeIeM
B TIpoIiecce
TECTUPOBAHMS, @ TAKKE BBIMOTHCHUS 00YJIAFOITUMUCS UHANBUYTbHBIX 3a1aHHIA.

KoHkpeTHbIe (OpMBI M MPONEAYPHl TEKYIIEr0 KOHTPOJS YCIEBAaEGMOCTH U

IIPOBCACHUA IMPAKTHYCCKUX

BO3MOXXHOCTAMHU

37I0POBbS

3aHATHM u  JabopaTopHBIX PadoT,

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

Y4ETOM

OTPAaHUYCHUS 3A0pPOBbsl. DT (OPMBI U TPOLEAYPHl JTOBOASATCA JO CBEICHUS
00yYaroIMXCs HE 03/IHEE MEPBBIX ABYX MECSIIEB OT Hauajla 00y4eHMUsI.

Mopnyas/Paznen/T Tunbl oeHoYHbIX Cnenundguxa
Ne | OK/IIK ¥ PesyabTaT 00yuenus . ¢
emMa MeponpusTHii
| OcHOBHOe coiep:KaHue
1 Paspnen 1. OcHoBbl [ @PopMyIHMpoOBaTh
CTPOeHUs 0a30BbIe NOHATHA U
BellecTBa 3aKOHbI XUMHH
1.1 | OK 01 Crpoenne atoMoB  |CocTaBIiATh 1. Tect «Ctpoenue Hpu
XUMHAYECKHX XUMHAYECKHE (POPMYJIIBI [aTOMOB XUMUYECKHUX H206X°MM°°TH
) (o] AIOIINUMCA
DIIEMEHTOB U COEIMHEHUN B 2JIEMEHTOB U NIpUpOAa yHaiom
o IpeaOCTaBIIACTCA
npupoa COOTBETCTBHH CO XUMHYECKOHN CBS3HY. OMOIHATENBHOE
XUMHUYECKOH CBS3M |CTENEHBIO OKUCIEHU |2. 3ajaun Ha BpeMst st
XUMHYECKHX COCTaBJICHHE TOArOTOBKH
JIIEMEHTOB, HCXO/IS U3 |XUMHYECKUX (HOpMYIT OTBCTA.
BaJIEHTHOCTH U ABYXaTOMHBIX Ocymecrsaseres
ANEKTPOOTPHUIATENBLHOC |COETUHEHH M (OKCUAOB, | nporecce
TH Cynb(UIOB, THIPHUJIOB U | mpoBeseHus
T.IL.). NPaKTUYECKUX
3. 3agaHus Ha SaHATHH "
71a00PaTOPHBIX
HCIIOJIb30BaHNE
. pabor,
XUMHAYECKON CUMBOJIUKH | ppinonyopme
Y Ha3BaHUU COETMHEHUH | MHIMBHIyaTbHBIX
110 HOMEHKJIaType pabor 1
MEKTyHAPOIHOTO COro3a | AOMAMIHIX
) 3aJaHUN HIJIN
TEOPETUYECKON 1
o TCCTUPOBAHUA B
MPUKIAHON XUMUH U HeNAX TONyyeHHs
TPUBUAILHBIX Ha3BAHUU | mupopmarmu
JUIsl COCTaBIICHUSI O BBIIIOJIHEHUH
XUMHUYECKHX (POpPMYIT obydaromumes
TpeOyeMBbIX
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N | OK/MIK Moayas/Pazgen/T PesyabTaT 0Byuenus THunel oue}mqn“blx Cneunuguxa
eMa MeponpUusTHI

JIByXaTOMHBIX NeHCTBUM B

coeauHeHui (okcuaos, | MPoHecce
yueOHOM

Cynb(UIO0B, THAPUIOB U CATEIBHOCTIL,

T.IL.) ¥ JPYTUX IPaBUILHOCTH

HeOpraHI/IquKI/IX BBIIIOJIHCHUA

COEIMHEHMN OTIAENBHBIX | TPEOyeMbIX

KJIACCOB NeHCTBHH,
COOTBECTCTBUU
(hopMBI HEHCTBHS
JIAHHOMY 3TaIly
YCBOCHHUS
yaebHOTO
Mmartepuala,
(dbopmupoBaHUH
JIEeHCTBUS C
JIOJKHOU Mepoi
0011ICHHS,
OCBOCHUA U T.AO.

1.2 | OK 01 Ilepnonnueckuit | XapakTepu3oBaThb 1. Tect «Mertamnuueckue
OK 02 3aKOH U Ta0JMIla |XMMHUYECKHE DIEMEHTHI |/ HEMETAITINUECKHE

JI.N. Menneneena

B COOTBETCTBHH C UX
MOJIO’KEHUEM B
MEPUOINYECKOMN
CUCTEME XUMUYECKUX
anemenTtoB J[.1.
Menneneesa

CBOMCTBA,
NEKTPOOTPULATEIBLHOCT
b Y CPOJCTBO K
INNEKTPOHY XUMHUECKUX
JJIEMEHTOB B
COOTBETCTBHE C UX
JEKTPOHHBIM
CTPOECHHUEM U
IIOJIOKEHUEM B
NEPUOINYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
.. MennaeneeBay.

2. l[IpakTuyeckue
3a/laHus Ha
YCTaHOBJICHHE CBSI3H
MEXIY CTPOCHUEM
aTOMOB XMMHYECKUX
JJIEMEHTOB U
MIEPUOIUIECKIM
U3MEHEHHUEM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB
U UX COEIMHEHUH B
COOTBETCTBUU C
I0JIO)KEHUEM
[Tepuonnueckon
cucTeMe.

3. IIpaktuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUS
Ha XapaKTepU3aLHIo
XUMHYECKHX DJIEMEHTOB:
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Moayas/Pazgen/T

Tunsl 0oLeHOYHBIX

Cnennduxa

Ne | OK/IIK PesyabTaTt 00yuenus N
eMa MeponpUsITHI
«Merammyeckue /
HEMETAININYECKHUE
CBOMCTBA,
3EKTPOOTPHUIATESILHOCT
b ¥ CPOJICTBO K
INEKTPOHY XMMHUYCCKUX
3JIEMEHTOB B
COOTBETCTBHUE C UX
ANEKTPOHHBIM
CTPOCHHUEM H
IOJIOKEHUEM B
HEPHUOANYECKON CHCTEME
XUMHUYECKHUX DJIEMEHTOB
.. MenneneeBay
2 XapakTepu3oBaThb ®opma 1 cpok
THIBI XUMHYECKHX TIpOBCACHNA
Paznen 2. peakuuii KonrpoJibHast padora gggfgﬁmmc" ¢
XumMuueckne «CTpoeHHe BelecTBa H
I/IHZ[I/IBI/II[yaJ'IBHBIX
peakuuu XHMHYECKHE PEAKUMI | nepxodusmieckn
X 0COOEHHOCTEHR
00yJaroIuxcsl.
2.1 [ OK 01 Tunbl xumudeckux |CoCTaBIISITh peakiuu 1. 3agaun Ha Ipu
OK 04 |peakmuii COCTUHEHUS, COCTABJICHHE ypaBHEHH i}l | Heo0xoumocTn
.. obydaromumcest
pasnokeHus, oOMeHa, |peaxiuii:
Hpe}IOCTaBHﬂeTCﬂ
3aMeEIEHNs, — COEIMHEHU, OTOMHATENBHOE
OKHCJIINTCIBHO- 3aMCIICHUA, BpeMs T
BOCCTAHOBUTEIbHEIE pasnoxkeHus, 0OMeHa, HOJrOTOBKH
peakuuu — OKHUCIIUTEIBHO- OTBETA.
BOCCTAHOBUTEIHHBIX
o OCYH.[GCTBH?[GTC?I
peaknuu ¢ B mpomecce
HCIIOJIb30BAHHUEM METO/JIA | mpoBeaeHUs
JIEKTPOHHOTO OajaHca. | MPaKTHYECKUX
2. 3aauun Ha pacyer SaHATHH 1
71a00paTOPHBIX
MaccChl BEIIECTBA UIIH
. pabor,
00béMa BBITIOJTHEHHS
Ta30B 110 UBBCCTHOMY WHIUBUIYaJIbHBIX
KOJIMYECTBY BEIIECTBa, | pador !
Macce Win 00bEMY AOMATITHIX
3alaHuun Nin

OJTHOTO U3 YYaCTBYIOIIUX
B PEaKIIMU BEILECTB;
pacdEThl

Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH,
€CIT OJTHO M3 BEIECTB
uMeeT IPUMECH

TECTUPOBAaHUS B
HCIAX TOJIy4YCHUA
uHpOPMAIUT

O BBIIIOJIHECHUH
obydJaromuMmcest
TpeOyeMBIX
JIeICTBUI B
nporecce
yueOHOM
JIeSTeIILHOCTH,
MIPaBUIILHOCTH
BBITIOJTHEHHS
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Monayas/Pa3znen/T THIIBI OIEeHOYHBIX Cnenuduka
Ne | OK/IIK y . PesynabTaT 00yuenus 1 N und
eMa MeponpUusTHI
TpeOyeMBIX
JIeUCTBHUI,
COOTBETCTBUU
(hopMbI AeHCTBHS
JIAHHOMY 3TaIly
YCBOCHHUS
yueOHOro
MaTepuana,
(hopMupoBaHUN
JNIEWCTBUS C
JOJKHOU Mepoi
ob1eHus,
OCBOCHHA U T.AO.
2.2 Onektponutnuecka |CocTaBisaTe ypaBHeHus |1. 3agaHus Ha
S TACCOIMAIUA U |XMMHUYECKUX PEaKI[MU |COCTaBJICHUE
WOHHBI 0OMEH HOHHOTO OOMEHa ¢ MOJIEKYJIIPHBIX U
y4acTUeM MOHHBIX PEaKLUi ¢
HEOPraHUYECKUX Y4aCTHEM KHUCJIOT,
BCIIIECTB OCHOBaHHUI U COJICH,
YCTaHOBJICHHE
M3MEHEHUS KUCIIOTHOCTH
cpenbl
2. JIaboparopnas padota
«Tunbl XUMUYECKUX
peaKuuii»
3 HUccaenoBarnh KonTtpoabHasi padora | Popma u cpok
Pasnen 3. cTpoenue u cBoiictBa |«CBoiicTBa TPOBCACHMA
OonpeaAcIAOTCA C
Crpoenne n HEOpPraHu4ecKux HEOpPraHu4ecKux ped
., y4EeTOM
CBONCTBA BeIleCTB BEIeCTB» VH/IMBHTyaJTbHBIX
HEOpraHn4ecKux HcUX0(pU3UIECKH
BellIeCTB X 0COOEHHOCTEH
obOyJaromuxcsi.
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Moayan/Pa3gen/T THuNbI OLIEHOYHBIX Cnenunduka
Ne | OK/IIK y PesyabTaTt 00yuenus N ¢
ema MeponpusITHi
3.1 | OK 01 Knaccudukanus, |KnaccudummponaTh 1. Tect «<Homenkmarypa | lpu
[1K1.1, |HOMEHKIATypau |HEOPraHHYCCKHE U Ha3BaHHE HE0OX0/IMMOCTH
00yJaroImumMcst
1.2,1.3, |cTpocHume BEILIECTBA B HEOPraHUYeCKUX
MpeaAOCTaBIACTCA
4.1.,4.2., |HEOpraHUYECKNX |COOTBETCTBHH C UX BEILECTB MCXOMA U3 X | pononnnrensHoe
4.3,5.1. |BemectB CTPOEHUEM XUMHYECKOH (OPMYIIBI | Bpems st
WM COCTaBIICHUE NOATOTOBKH
XUMHYECKON popmyrnpr | OTBETA:
UCXOJsl U3 Ha3BaHUs 0
CYHIIECTBIIACTCA
BEIIECTBA 110 B nporecce
MEXTYHApOJIHOMN WK pOBEICHHS
TpHBHaHBHOI‘;I MPAKTHUYECKHUX
HOMECHKJIAType». SasTII "
J1a00PaTOPHBIX
2. 3ajaum Ha pacuer paGor
MaccoBOM T0JH (MACChI) | prrommenus
XUMHUYCCKOTI'O 3JICMCHTA UHOIWBUYaJIbHBIX
(coenuHeHMs) B pabor !
MOJIEKYJIe (CMecH). AOMATITHUX
3aJaHuH1 HUIIn
3. [IpakTrueckue
TCCTUPOBAHUSA B
3aziaHud 110 LOeIIX MOJYyYCHUSL
KJaccu(ukanuu, undopManuu
HOMCHKHaType u O BBITTIOJTHEHU N
XUMIYecKnM opMysam | 00Ydaromumes
TpeOyeMBbIX
HEOPraHUYECKUX N
JCHUCTBUU B
BEIIECTB PA3TUIHBIX nporecce
KJIaCCOB. y4eOHO
4. IlpakTuyeckue ACSITeNILHOCTH,
3aJjaHus Ha omnpeieieHue | PaBrIbHOCTH
o BBIIIOJTHCHUA
XUMHYECKOH aKTUBHOCTH
TpeOyeMBIX
BELUECTB B 3aBUCUMOCTH | jeiicrauii,
BUJA XUMUYECKOU CBSA3U | cOOTBETCTBUM
Y THTIA KPUCTAJUTHYECKOM | GOpMBI IeiicTBIs
peleTku JTAaHHOMY JTaIry
YCBOCHHUS
y4ebHOro
MaTepuania,
(hopMupoBaHUH
JIEHCTBUS C
JOJDKHOW Mepoit
o0mIeHMS,
OCBOCHHA U T.AO.
3.2 | OK 01 dusuko- VYcranaBnuBaTh 1. Tect «OcobenHocTr
OK 02 |xumunueckue 3aBUCUMOCTh U3HUKO- |XHUMHUYECKUX CBOMCTB
IIK1.1, |cBoiicTBa XUMHUYECKUX CBOMCTB  |OKCHJIOB, KMCIIOT,
1.2, 1.3, [HEOpraHWYECKUX |HEOPTaHWYICCKUX OCHOBAHHIA,
4.1.,4.2., |BemiecTB BEIIECTB OT CTPOCHHS  [aM(POTEPHBIX
4.3, 5.1. aTOMOB U MOJIEKYJI, &  [TUAPOKCUIOB U COJIEH».

TaK)Ke TUIIA
KPUCTAJUTMYECKOMN
peleTKu

2. 3agaHus Ha
COCTABJICHUE YPaBHEHHUU
XMMHYECKHUX PEaKLUi C
Y4aCTHUEM MPOCTHIX U
CIIOJKHBIX
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OK/IIK

Moayas/Pazgen/T
ema

PesynabTaT 00yuenus

Tunsl 0oLeHOYHBIX
MeponpUusTHI

Cnennduxa

HEOPTaHUYECKUX
BEIECTB: OKCUJIOB
METaJJIOB, HEMETAILJIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT,
OCHOBaHUM U
aM(OTEPHBIX
TUAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI
MOJTyYeHUSI.

3. IIpaxTuko-
OPHUEHTHPOBAHHBIE
TEOPETUICCKHE 3a/IaHUs
Ha CBOMCTBA U
HOJTyuYeHue
HEOPTaHUYECKUX
BEIIECTB

3.3

OK 01
OK 02
OK 04
I1K1.1,
1.2,1.3,
41.,4.2.,
4.3,5.1.

Wnentudukamnms
HEOPraHMYECKUX
BEIECTB

Uccnenosath
Ka4yeCTBCHHBIC PEAKIINH
HeOpFaHI/IquKI/IX
BEIIECTB

1. I[IpakTuko-
OPUEHTHPOBAHHBIE
3a7aHus 110
COCTaBIICHHIO
XMMHYECKHUX PEaKui ¢
y4acTHUEM
HEOPTaHHYECKUX
BEIIIECTB, UCIIOIB3YEMBIX
JUTSL UX WICHTU(UKALINH.
2.JIaGopatopHas pabora:
«nentudukarus
HEOPTaHUYECKUX
BEIIIECTBY

Paznen 4.
Crpoenne n
CBOMCTBA
OpPraHMYecKux
BeEILECTB

HccaenoBars
CTPOCHHUE M CBOMCTBA
OPraHu4YecKHux
BeleCTB

KonTtpoabsnas padora
«CTpoeHne U CBOMCTBA
OpraHM4ecKMuXx
BeLIeCTB)»

®dopmMa U cpok
TIPOBEACHUS
OTIPENICIISFOTCS C
yYeTOM
WHIWBHYATBHBIX
TICUXO(PH3UIECKU
X 0coOeHHOCTEH
oOyJaromuxcs.
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Moayan/Pa3gen/T THuNbI OLIEHOYHBIX Cnenunduka
Ne | OK/IIK y Pe3yabTaT 00y4yeHus o b
eMa MeponpUusTHI
41 | OK 01 Knaccudukanus, |KnaccudummponaTh 1. 3amanus Ha [pu
IIK1.1, |cTpoeHwue u OpraHHuYecKue COCTaBIIeHWE Ha3BaHumii | HeoOxoammocTH
00yJaroImumMcst
1.2,1.3, |HomeHkiarypa BELIECTBA B OpPraHUYECKUX
o MpeaAOCTaBIACTCA
4.1.,4.2., |opraHM4ecKux COOTBETCTBHUH C UX COETMHEHUI 110 OMOHATENEHOE
4.3,5.1. |BemectB CTPOECHHEM TPUBUAJILHON WIH BpeMst st
MEKTyHapOHOMN IOJTOTOBKU
CHUCTEMATUYECKON OTBCTA.
HOMCHKIIAType. OcymecTBisieTcst
2. 3amaHus Ha B nporecce
COCTaBJICHHUC ITOJIHBIX U TIIPOBCIICHH
COKpaIlICHHbBIX NpaKTUIECKNX
CTPYKTYPHBIX (hOpMyT SaHsTHn 1
J1a00PaTOPHBIX
OpraHUYECKUX BEUIECTB
pabor,
OTJIENILHBIX KJIACCOB. BEIONHEHHUS
3. 3aI[a‘II/I Ha UHOIWBUYaJIbHBIX
omnpezeeHNe pabor u
npocreiied popmypr | AOMALHAX
o 3aaHuun 501050
OpraHUYECKON
TCCTUPOBAHUSA B
MOJIEKYJIbI, UCXO/S U3 HENAX MOMydeHns
3JIEMEHTHOTO COCTaBa (B | uudopmaruu
%) O BBITIOJIHEHU U
obydaromumces
TpeOyeMBbIX
JIeHCTBUIl B
npoiiecce
yaeOHoit
JACATCIIbHOCTH,
NPaBUIIbHOCTHU
BBIITOJIHEHUA
TpeOyeMBIX
JICHCTBH,
COOTBECTCTBUU
(hopmpbl TercTBUS
JTAaHHOMY 3TaILy
YCBOEHUS
y4ebHOro
MaTepuania,
(hopMupoBaHUH
JIEUCTBHS C
JOJDKHOW Mepoit
o0mIeHMS,
OCBOCHUA U T.A.
4.2 | OK 01 CBoiicTBa YcranaBiauBaThb 1. 3aganus Ha
OK 02 OPraHUYeCKUX 3aBUCHUMOCTh (PU3HUKO- [COCTaBJICHHE YpaBHEHUN
OK 04 COeTUHEHUU XMMHYECKHUX CBOMCTB  |XMMHUUYECKUX PEAKIIUM C
[1K1.1, OpPraHWYECKHX BEIIECTB |y4aCTUEM OPTraHUYECKHUX
1.2,1.3, OT CTPOEHUS MOJIEKYJl |BEIIECTB HA OCHOBAHUU
4.1.,4.2., HX COCTaBa M CTPOCHUSI.
4.3,5.1. 2. 3amanusa Ha

COCTABJICHUE YPaBHEHHUU
XAMHYECKHUX PEaKLUi,
WUTIOCTPUPYIOIIHNX
XUMHUYECKHE CBOMCTBA C
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Moayas/Pazgen/T

THuNbI OLIEHOYHBIX

Cnennduxa

Ne | OK/IIK PesynabTaT 00yuenus N
ema MeponpusITHi
Y4ETOM MEXaHU3MOB
POTEKaHUs JaHHbBIX
pEaKLHl U TEHETUYECKOU
CBSI3M OpPraHUYECKHUX
BEIIECTB Pa3HBIX
KJIACCOB.
3. PacuerHsble 331241 1O
YPaBHEHUSAM PEaKIHii C
y4aCTUEM OPTaHUYECKUX
BEIIIECTB.
4. JlaboparopHas pabota
«lIpeBpamienus
OpPTaHHYECKUX BEIICCTB
IIPU HarpeBaHUN»
4.3 | OK 01 Nnentndukanus |(MccnenoBarh 1.IIpakTuko-

OK 02 |opranuueckux Ka4eCTBEHHBIC PEAKIIMY [OPUEHTUPOBAHHBIC

OK 04 BEIIIECTB, UX OpPraHUYECKUX 3aaHus 110

I[IK1.1, |3HayeHHe n COCIMHEHHUH COCTaBJICHHIO

1.2,1.3, |npumeHeHHE B OTZEJIBHBIX KIIaCCOB XUMUYECKUX PEAKIUi C

4.1.,4.2., |GbITOBOH 1 y4aCTHEM OPTaHMYECKUX

4.3,5.1. |npou3BOJCTBEHHON BEIIECTB, B T.4U.

JeATETbHOCTH UCTIONIB3YEMBIX JUIS KX
4eJI0BEKa UICHTU(UKAIIMY B OBITY

Y TIPOMBIIIIJICHHOCTH.
2.JIaGopatopHas pabora:
«nentudukarus
OpPTaHUYECKUX
COEAMHEHHI OTIEIbHBIX
KJIACCOB)

5) Paszgea S. Xapakrepu3zoBathb KontpoabHasi padora | Popma i cpok
Kunernyeckue u |Biausinue pa3andnbix |(«KuHernmueckue u ggggg’;‘iig’; .
TepMoanHaMuyec |(pakToOpoB Ha TePMOIMHAMUYECKHE | o
KHe paBHOBecHe U 3aKOHOMEPHOCTH WHIMBUIYaTbHBIX
3AKOHOMEPHOCTH |CKOPOCTH NPOTEKAaHUA ncuxou3ndecKu
NPOTeKAHUSA XHMHYECKHX PeaKIil [ XHMHYECKHX PeaKIii. | X 0coOeHHoCTei
XHMHYECKHX PacTBOpBHI» 006yHAIoMXCA.
peaxuuii

5 [OKO0l CxkopocTb XapakTepu3oBaTh [IpakTuko-

OK 02 XUMUYECKHUX BJIMSIHUE OPUECHTUPOBAHHBIE
[IK1.1, |peaxiuii. KOHIIEHTPALIUN TEOPETUYECKHE 3a/IaHuUs
1.2,1.3, [Xumudeckoe pearupyromux BemecTB |Ha aHAIu3 (DaKTOPOB,
4.1.,4.2., |paBHOBECHE Y TeMIlepaTyphl Ha BJIUSIOIINX HA

4.3,5.1. CKOPOCTh XUMHUYECKHX |M3MEHEHHE CKOPOCTH

peakuuii
XapakTepu3oBaTh
BIIMSITHUEC U3MCHCHU S
KOHIIEHTPALUH

XUMHUYECKON PEaKIUu.
[IpakTuko-
OPHUCHTHPOBAHHBIC
3a/laHusl Ha IPUMEHEHHE
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Moayas/Pazgen/T

THuNbI OLIEHOYHBIX

Cnennduxa

Ne | OK/IIK PesynabTaT 00yuenus N
eMa MeponpHusITHI
BEILIECTB, PEaKIUU npunnumna Jle-1latense
Cpelbl ¥ TEMIEPATYPhI |/IJI1 HAXOXKICHUS
Ha CMCIICHUE HaIpaBJICHUs CMEIECHUS
XAMHUYECKOr0 pPaBHOBECHSI XUMHYECKOU
paBHOBECHs peaKIu 1 aHAJIU3
(hakTOpOB, BIUAIOMNX HA
CMCIICHHUE XUMHUYSCKOTO
paBHOBECHS
6 HUccaenoBarn KonTposbHas pagora | Popma 1 cpox
UCTHHHBIE pacTBOpbl |«KuHeTHUYecKue u gﬁ;‘;;g;g;‘)’; .
¢ 3aIaHHBIMH TePpMOIUHAMHYECKHE
Pazpmea 6. y4eToM
PacTBopbi XapPaKTePUCTUKAMH  [3aKOHOMEPHOCTH MBI ATBHBIX
NMPOTEKAHUA TICUXO0(U3HUECKA
XHMHYECKHX PeaKimii. | X ocoberHocTeit
PacTBopbI» oByuarounxes.
6.1 | OK 01 ITousTue o Pasmuuate nctuaaeie |1, 3amadm Ha
OK 02 |pacTBOpax pacTBOpbI MIPUTOTOBJICHUE
I1K1.1, pacTBOpOB.
1.2,1.3, 2. IIpakTuko-
41.,4.2., OPUEHTUPOBAHHBIE
4.3,5.1. pacyeTHbBIC 3aJIaHUsI Ha
JTUCTIEPCHBIE CHCTEMBI,
UCIIOJIb3YEMBIE B
OLITOBOH U
MPOU3BOACTBEHHOM
JIeSITeIIbHOCTH YeJIOBEKa
6.2 | OK 01 HccnenoBanue Uccnenorats ¢usnko- |JlabopaTopHas pabora
OK 04 CBOWCTB PacTBOPOB |XUMHUYECKUE CBONMCTBA |«IIpuroroBnenue
I1K1.1, HWCTUHHBIX PaCTBOPOB  |PacTBOPOB»
1.2,1.3,
4.1.,4.2.,
4.3,5.1.
Il | [IpodeccuonaibHO-OpHEHTHPOBAHHOE COJIePKAHUE (COAEePKAHUE
NMPHUKJIATHOT0 MOIYJIA)
7 Pasznen 7. OnennBarthb 3ammTa Keiica (¢
Xumus B ObITY M (1IOCJIEICTBUA yueToM Oyayuueit
NPOU3BOJCTBEHHO |OBITOBOM 1 npo¢ecCHOHATLHOU
W 1eiTeJIbHOCTH  |IIPOM3BOJACTBEHHOI J1esITeIbHOCTH)
yeJioBeKa JAeATeJIbHOCTH
yeJI0BeKa ¢ MO3UIMii
3KO0JOTH4YeCKO
0e3omacHOCTH
OK 01 Xumus B ObiTy 1 |OLIeHUBATH Keiic (c yuerom ®opma
OK 02 IPOM3BOJICTBEHHOH |[TOCIICICTBHUS OBITOBOM |OymyImeit HpOBEACHHA
OK 04 |nmesTenbHOCTH Y TIPOM3BOJICTBEHHON  MpodeccHoHanbHOM ONPEACIAIOTER €

y4eToM
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Mopyas/Pa3znen/T THUnbI OLEeHOYHbIX Crnenuduka
Ne | OK/IIK y . PesynabTaT 00yuenus 1 N e
eMa MeponpHusITHI
OK 07  |4yenoBeka NeSATEeTbHOCTH JeSATEITbHOCTH) MHMBAyaJIbHBIX
ITK1.1, YeJIoBEKa C MO3UIMKM | B03MOKHEIE TEMBI nCHXOPH3HIeCKH
. . . X 0COOEHHOCTEH
1.2,1.3, 9KOJIOTHYECKOM KEHCOB:
00yJaroIuXCs.

4.1.,4.2., 0€e30I1aCHOCTH 1. I[Toreruienue KimmMara
4.3,5.1. U BBICBOOOKIEHHE

ra30BBIX THIPATOB CO
JIHA OKEaHa.

2. Bynyue marepuainst
Ui aBUa-, MAlIMHO- U
pruOOPOCTPOCHHUSL.

3. HoBsle maTepuassl

JUTSL COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pPacTUTEIBHBIX
perapaToB
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5. OCOBEHHOCTH OPTAHM3AIIMA YUEBHOI'O ITPOLIECCA JIJIA
OBYYAIOIIIUXCsSA C OI'PAHUYEHHBIMHA BO3MOXKHOCTSIMHU
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 UHIUBUyAJIbHbIE OCOOCHHOCTH).

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

- oO0ydeHue I JUIl C OTPAHUYECHHBIMU BO3MOXKHOCTSIMHU 37I0POBBSI B OIHOU
ayIMTOPUA COBMECTHO C OOYyYalOIHUMHCS, HE HMMEIOMMMHA OTPaHUYEHHBIX
BO3MOYKHOCTEH 370POBBS, MOMYCKAETCS, €CIM 3TO HE CO3MaeT TPYIHOCTECH s
oOyyJarommxcs;

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

- TPUCYTCTBHE B ayJUTOPUH ACCUCTEHTA, OKA3bIBAIOMICTO OOYyJarOIuMCs
HEOOXOMMYI0 TEXHHYECKYI0O TIOMOINb C YY€TOM WX HHJIUBUIYAIbHBIX
0COOCHHOCTEH (3aHATh pabouee MEeCTO, MEePEABUTaThCS, MIPOUYNUTATh U OOPMUTH
3a/1aHue, OOIIATHCS C MPENo/IaBaTeIeM);

- TIOJIb30BaHUE HEOOXOJUMBIMH OOYYAIOIIUMCS TEXHUUYECKHUMH CPEJCTBAMU TPHU
00y4YeHUHU, BBITTOJTHEHNUH 3aJaHUN ¢ YIETOM MX MHIAUBUIYTHBHBIX OCOOCHHOCTEH;
- obecrieueHHE BO3MOXKHOCTH OECIpPENITCTBEHHOTO JO0CTYIa OOyYaroluxcs B
ayJIMTOPUH, TYaJCTHbIC W HWHBIC TIOMCIICHHS, a TaKkKe HX MpPeOBIBaHUSI B
YKa3aHHBIX TIOMEIICHUSAX (HaJu4yhe TMaHIyCOB, TOPYYHEH, paCIIMpPEHHBIX
JIBEPHBIX TPOEMOB, JUQPTOB, MPU OTCYTCTBUHM JU(TOB, ayIUTOPHs TOJDKHA
pacrmoyiaraThCsi Ha TEPBOM JTaXkKe, HAJUYHME CICIHAIBHBIX Kpecel W JIPYrux
MIPUCIIOCOOJICHUT);

07151 c1aboBUOAWUX 00YHAIOWUXCHL:

- obecrieyeHue JOCTymna OOYYaroIIerocs, 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 06YUaArOWUXCS C HAPYULEHUAMU ONOPHO-08USAMETbHO20 ANNAPama.

- HAJIMYHE CIEIUAIbHO CKOHCTPYUPOBAHHBIX JJIs Y00CTBA JIUI] C HAPYIICHUIMU
OMOPHO-JBUTaTEIBHOTO armapaTa MeOenau, NpuoopoB sl 00ydeHus: (Pydkd U
zp.);

-  HaIMYUE KOMITBIOTEPHBIX  KJIacCOB, OOOPYIOBAaHHBIX  CHCIHATBHBIMU
MIPUCTIOCOOJICHUSIMH, OOECIICYMBAIOIIMMHA BO3MOXXHOCTh HX HCITOJIb30BaHUS
JUIAMU C OTPAaHUYCHHOMN MOJIBMYKHOCTHIO BEPXHUX KOHEYHOCTEH;

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

- BCIIOMOTAaTEIbHBIC CPEACTBA IS 3axBaThiBaHUS (yIepKaHUs), JEpPKATEIH C
3aXBaTOM W TPHUCIIOCOOJEHUS, CPEACTBA, NPHUKIAABIBAEMbIE K W3JCIUIM U
MPOJTYKIIHH;
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- MPUCTIOCOOJICHUS AJIs MEePEKIIabIBaHUsI OyMaru, AepKaTen PyKOTHCH, OMOPbI
MPEAIUICYbsi, IPUKIAIBIBAEMbIE K MUITYIIIAM MAITUHKAM WA KOMITBIOTEPAM;

- CHOCIUATbHBIC PYYKH, KapaHMalld, KUCTOYKW, IUPKYJIH JIs YepueHUs u
JMHENKHU, CTIelMaIbHbIe YCTPOUCTBA JIJISl TUChMa, PUCOBAHMS U YEPUCHUS,;

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

- CHUCTEMbI (DUKCUPOBAHHOTO PACIOJIOKEHUS MPEAMETOB (MarHUTHI, TMPOKIATKH,
(buKcaTopsl);

- TMPUCTIOCOONEHUs JUIsl YTEHUS, MHUCbMa, MAHMUIYJIUPOBAHMS, CHEIHAIbHbIC
MPUCTIOCOOJICHHUSI 17151 paOOTHI OHON PYKOU U JIp.

5.3. Ilpu 0O0y4yeHnu 10 TUCIUTIIINHE BO3MOXKHO:

- TPUCYTCTBHE B ayJUTOPUU AaCCHUCTEHTA, OKAa3bIBAIOMICTO OOYyJaronuMCs
HEOOXOJMMYI0 TEXHHYECKYIO IIOMOIIb C VYYETOM WX WHIAWBUAYaJIbHBIX
0COOEHHOCTEN (3aHATh paboyee MECTO, NEPEIBUTaThCs, MPOYUTATh U OPOPMUTH
3a/1aHue, OOLIATHCS C MPENo/IaBaTeeM);

- TI0JIb30BaHUE HEOOXOJAMMBIMHA OOYUYAIOIIUMCS TEXHUYECCKUMHU CPEACTBAMH TPHU
0Oy4€HHH, BHITOJTHEHUH 33JJaHUI C YIETOM UX UHANBUIYATbHBIX OCOOCHHOCTEH;
- 00BSICHEHUE HOBOTO MaTepualia U MpOBECHUE MTPAKTUYECKUX 3aHATUH C yUETOM
WHUBUTyaJIbHBIX OCOOCHHOCTEH 00yJaromuxcs;

- HaJIM4YMe, TIOMUMO CTaHJApPTHOTO Y4YEOHO-METOJUYECKOTO KOMILIEKCa,
JOTIOJTHUTENBHO, o0ecrieyrBas 00pa3oBaTeNibHbIe MOTPEOHOCTH O0YUYaAIOIIUXCS C
OB3, crienuanbHbIX YY4EOHBIX MTOCOOUHN (OyMasKHBIN UITH 3JIEKTPOHHBINA BapUaHT);
pa3pabOTaHHBIX MPEMOaBaATEIEM OTIOPHBIX KOHCIICKTOB JICKIIUNA W MPAKTHICCKUX
(J1abopaTOpHBIX) 3aHATUM, YUYUTHIBAIOIIMX pEUYEBbIE M  IO3HABaTEIbHBIC
OCOOCHHOCTH; CpEACTBAa HAIVISIIHOCTH U COOTBETCTBYIOLIHME MYJIbTUMEIUNHbBIC
MaTepHUabl K KaXJI0H TEME;

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

07151 C1aboBUOAUUX 0OYHATOUWUXCSL:

- nyOnupoBaHHE€ HEOOXOIMMOW 3BYKOBOM U 3pHUTEIBHONW HMH(pOpMAIINH,
oOydJaromero marepuaja, a TakKKe HaIIucel, 3HAKOB M HWHOW TEKCTOBOW U
rpaduyeckoil HMH(pOpPMANUU 3HAKAMH, BBIIOJTHEHHBIMU PeEIbeHO-TOUCUHBIM
mpudTtom bpaiins wim B BuAE 3JIEKTPOHHOTO JOKYMEHTa, JOCTYIMHOTO C
MOMOIIBIO KOMITBIOTEPA CO CHEIUATHN3UPOBAHHBIM IIPOTrPAMMHBIM 00€CIIEUCHUEM
JUTSI CJICTIBIX;

07151 CAAbOCILIUAUUX 0OYVYAIOUJUXCSL.

- nyOnupoBaHue HEOOXOAMMOM 3ByKOBOM MHGOpMaIIUK, 00yJarolero Mmarepuanna
TEKCTOBBIMH W TpapUUYECKUMH HW300pPKCHHUSIMH, 3HAKaMH WJIA B BHJC
AIIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO ¢ MTOMOIIBI0 KOMITBIOTEPA;

- WCTOJIb30BaHKME TIOMOITU COTPYJAHHKOB, TPOMICAIINX WHCTPYKTHPOBAHUE WITH
oOy4YeHHe, KOMIICTCHTHBIX B a/IalTallii HHPOPMAIIUX ISl HHBAIHJIOB TI0 CITYXY;
- o0ecrieueHne HaAIWYUS 3BYKOYCHWJIMBAIOIICH ammapaTypbl KOJUIEKTHBHOTO
MOJIb30BAHUS, TPU HEOOXOJUMOCTH TMPEAOCTABIACTCS 3BYKOYCHIJIMBAIOMIAS
anmaparypa UHIUBUAYaTbHOTO TIOJb30BaHUS;
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- MPEOCTABJICHHE MPU HEOOXOMMMOCTH YCIYTH C HCIOJIH30BAHUEM PYCCKOTO
KECTOBOTO  SI3bIKa,  BKJIIOYas ~ oOecreueHue  JIOMycka  Ha  OOBEKT
CypAOoTepeBOIYHKa, THQIONEPEBOAUYNKA (B OpPraHU3aIlMU JIOJDKCH OBITh TaKOW
CHEIUAINCT B IUTaTe (€clid 3TO BOCTpeOOBaHHAs yciyra) WIH JIOTOBOp C
OpraHu3alUsIMU CUCTEMBbI COILMAIBLHON 3alIUThl UM OOIECTBOM TINIYXHX IO
MPEIOCTABIICHUIO TAKUX YCIIYT B ClIydae HEOOXOJIUMOCTH).

07151 06YUarOWUXCcs C HapYUeHUAMU ONOPHO-08USAMENbHO20 ANNApama.

- HMCMOJb30BaHKE MOMOIIM COTPYAHHMKOB, MPOLIEAININX UHCTPYKTUPOBAHUE WU
oOydeHHe, KOMIIETEHTHBIX B aJanTalud HHPOPMAlUU JIi HHBAJIUIOB C
HapyieHneM (DYHKIFI OIMOPHO-ABUTATEIIBHOTO aIlapaTa,;

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

- MpPUHAMAs BO BHUMaHWE OBICTPYIO YTOMIIIEMOCTH JIUI[ C JBUTATCIHHBIMU
HapyILIEHUSMU, CJEAyeT ueperoBaTh M JO3UPOBaTh (POPMBI TMPEIbIBICHUS
yueOHoM wuH(popManuu. 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 KOHTPOJIS U MPOMEKYTOUHOM aTTecTanuu
obecrieunBaeTCsl COOJIIOICHHUE CIICTYIOIMMX TPEOOBAHUIM:

07151 06Y4aroWuUxcs ¢ HapyueHUsAMU ONOPHO-08USAMENbHO20 ANNApama.

- TMCHMCHHBIC 3aJaHWS BBITIOJHSIOTCS OOYYAIOIMIMMKCS Ha KOMIIBIOTEPE CO
CHEIUATN3UPOBAHHBIM TIPOTPAMMHBIM O0ECIICUYEHUEM WM HAJUKTOBBIBAIOTCS
ACCUCTCHTY;

07151 c1abosUOAWUX 00YHAIOWUXCHL:

- obOecrieunBaeTCsl WHIUBUAYAJIbHOE paBHOMEpHOE ocBelieHue He MmeHee 300
JIOKC; OOydYaroIIMMCSl IS BBITIOJIHEHUS] 3aJaHUsl TIPU  HEOOXOIUMOCTH
MPEIOCTABIISETCS YBEIMUUBAIOIIEE YCTPOMCTRBO;

- 3aJlaHusl JUIsl BBITIOJIHEHMS, @ TaKK€ WMHCTPYKIHUU O BBHITIOJIHEHUU 3aJlaHUN
0QOPMIISIOTCS YBETUYCHHBIM MIPUPTOM;

- HaJgu4#e ajbTePHATHBHOM BepcUU OPUIIMATBLHOTO CaiiTa OpraHU3allMd B CETH
«HTepHET» M1 C1aOOBUISININX;

- pa3MeleHne B JIOCTYIHBIX I OOy4YalomUXCcs MECTaX W B aJalTHPOBAHHOU
dbopme (c ydeTroM HUX O0COOBIX MOTpeOHOCTEH) CHpaBOYHONW HHOpMALMKU O
pacnucaHuyd y4eOHbIX 3aHATHM (MHPOpMaALUA JOKHA OBITh BBINOJIHEHA
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 MIPEIOCTABIIACTCS 3BYKOYCHJTUBAIOIIIAS amnmaparypa
WHIUBUTyaJIbHOTO TTOJIb30BAHUS;

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