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Pabouas mnporpamma y4eOHOW IUCHMIUIMHBI pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa cpegHero oobmero odpasoBanus u denepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApPTa CPEIHEro Mpo(ecCHOHAIBHOIO 00pa3oBaHUs IO
cnenuanbHocT 44.02.02 [IpenogaBanue B HaYaJIbHBIX KJ1accax.

Opranuzanus-pa3paboTUHK: roCyJapCTBEHHOE OrOKETHOE npoQecCuoHAIBHOE
oOpa3oBaTelibHOE yupexkaeHue «JlyOOBCKUH TeTarorndecKuil KOJIICIK.

Pazpabotunk: BenepuukoBa [.B., mnpemomaBaTelb TOCYJapCTBEHHOTO OFOHKETHOTO
po¢hecCHOHANTBHOTO 00Pa30BaATEIBLHOTO YUPEKAHUS «J[yOOBCKHI Me1arornuecKuil KOJIIEHK.

Pexomennoana III[K wmaremarnueckux W OOMIUX €CTECTBEHHOHAYUYHBIX UCIUTLINH.
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOT' PAMMBI
OBIIEOBPA3OBATEJIBLHOMN JUCITATIIMHBI «XUMMUS»

1.1 MecTo AUCHMIUIMHBI B CTPYKType MNpPodecCHOHAIbHOI 00pa30BaTe/IbHONH NPOrpaMMbI
CIIO:

OOmeoOpa3zoBatenbHast ~ JTUCHMIUIMHA  «XHUMHS»  SBISETCS  00sA3aTENbHOW  YacThIO
00m1e00pa3oBaTepHOrO MHKIIA 00pa3oBaTelibHOM mporpammbl B cootBercTBUU ¢ ®I'OC CITIO mo
cnenuanbHocTy 44.02.02 [penoaBanre B Ha4YaIbHBIX KJIACCAX.

Pabouyas nporpamma pa3paboTtana B cooTBeTcTBUU C [Iprkazom MuHHCTEPCTBA POCBELICHHUS
Poccuiickoit ®enepaunu ot 12.08.2022 Ne 732 "O BHeceHMM HU3MEHEHUH B (QenepalbHbIi
rocy/lapCTBEHHbI 00Opa30BaTENbHBIM CTaHAAPT CpeaHero oOmiero oOpa3oBaHUs, YTBEPXKIACHHBIN
npukazoM MunHucrtepcTBa oOpa3oBanust U Hayku Poccuiickoit @enepauuu ot 17 mas 2012 r. Ne
413" (3apeructpupoBan 12.09.2022 Ne 70034).

Pabouas mporpamma pazpabotana B cootBeTcTBUU ¢ [Iprkazom MuHucTepCcTBa PO CBEIIEHUS
Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «OO6 yrBepxkaeHuu ¢enepanbHO oOpa3oBaTeIbHOM
MporpaMMbl cpeHero oodmiero odpazoBanus» (3apeructpupoBan B Muntocte Poccun 12.07.2023
Ne 74228).

PaGouas mporpamma mno o001meo0pa3oBaTeNbHON JUCHUILIMHE «XHUMHA» pazpaboTaHa ¢
ydeToM MpodecCHOHANBHON HampaBieHHOCTH To crnenuansHoctn 44.02.02  [IpenonaBanue B
HayaJlbHBIX KJlaccaX, MpeaycMaTpUBaIONlasi HMHTEHCHUBHYIO OO0IIe00pa30BaTeIbHYyI0 IOJATOTOBKY
00yyarouuxcs ¢ BKIIOUEHUEM B pa3/ieibl JUCIUILIINHBIL.

[Ipn cocraBienun pabGoueld mporpaMMbl OBLUTM YYTEHBI METOJUYECKHE PEKOMEHMIALUU I10
opraHuzanuu oOydeHus (pa3paboTKa ITUIAKTHYSCKHX MaTepuajoB) MO o00meoOpa3oBaTebHOM
muciurnae «Xumusy (MPI1O, 2022 1.).

Pabowas mporpamma VYJI «XuMwus» COCTaBJIeHa C Y4€TOM MPOQEeCCHOHATBHON
HaIMpPaBJIEHHOCTH TMpenojaBaHusi oO0mieo0pa3oBaTeabHbIX AUCHUIUIMH 1Mo cneruanbHocTsM CIIO
VITIC 44.00.00 O6pa3oBanue U NeAaroruaeckiue HayKH.

[IpodeccronanbHas HapaBlIEHHOCTh 00YUEHUS JOCTUTACTCS ITyTEM:

- HIHTEHCUBHOM MOATOTOBKH;

- mpoeccnoHaNbHOM HAIIPaBIEHHOCTH 00111€00pa30BaTEIbHOM MMOATOTOBKH, BKIIOYCHHE TEM
npodeccruoHalIbHOM HANPaBICHHOCTH ;

- TOpPUMEHEHHUS TMEpPEelOBbIX TEXHOJOTHHM MpernojaBaHus, B TOM 4YHUCJIE TEXHOJOTUI
JUCTaHLIMOHHOTO U 3JIEKTPOHHOTO OOyYEeHHUS.

[IpodeccronanbHas HaIpaBIECHHOCTh OOYYEHHUS XUMHUU JOCTUTAETCA MYTEM YCTAaHOBJICHUS
CBsI3€H coJliepKaHusl yueOHOM AUCHUIUIMHBI ¢ COAEpKaHHEeM OOMIepoPecCUOHANBHBIX IUCIUTUIHH —
«Bo3pactHas anatomusa, ¢usmnonorus u rurueHa», MJIK «EcrecTBo3HaHHEe C€ METOIUKOMA
MpernoJaBaHus», a TakkKe BKIIOYEHHUS B CAMOCTOSITENIbHYIO paboTy OOy4aromuxcs MPaKTHUYECKUX
3aJlaHu#, HAMPaABJICHHBIX HAa OTPAOOTKY OyIyIIMMU YUUTENSIMH MPOGECCHOHATBHBIX YMEHHH.

Bo BTOopoM  cemecTtpe mnporpamMMmol MpPeayCMOTPEHO MPOBEICHHE WHTErPUPOBAHHOTO
yuebHoro 3ansatus no xumuu, OILJ] «BospacthHas anaromus, Qusuonorus u rurueHa», MJIK
«EcTecTBO3HaHNE C METOIUKON TIPETIOAABAHMSD.

Mertoauka mnpenojgaBaHus OHOJIOTHUS MMEET NPAaKTUYECKYI0 HANpaBICHHOCTb - H3Yy4eHHE
coJiepKaHus y4eOHON AMCIUIUIMHBI IOMOTaeT CTyJ€HTaM Pa3BUBATh YMEHHs: OCYILECTBIIATh MOUCK
U aHaJIM3 Pa3JInYHbIX UCTOYHHUKOB MH(POPMALIMHU, CPABHUBATh, AHAIU3UPOBATH, 0000IIATh U JeNaTh
BBIBO/Ibl, HAXOJUTh U MCIIOJIb30BaTh METOJUUECKYIO JUTEPATYPY, HEOOXOAUMYIO Ul MOJITOTOBKH K
3aHATHUSM.

WHcTpyMeHTaMu peanu3aiuy  Mpo(ecCUOHAIBHONW HANpaBICHHOCTH SBJSIIOTCA 3aJaHus,
OpPUEHTUPOBAHHbBIE Ha NMPO(ECCHOHANBHYIO JeaTelbHOCTh. HanpumMep, moAroToBKa U BBHICTYIICHHE C
COOOLICHUAMH; COCTaBJIEHUE IIIaHA paccka3a 00 XMMHMYECKOM SIBIEHUH/COOBITHH, CaMOCTOSITEIHHO
WIN C MOMOIIBIO IPEnoiaBaTess OLICHUTh KayeCTBO CBOEH pabOThI; COCTaBlIeHNE aHHOTHPOBAHHOTO
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KaTaJiora PeKOMEHIyeMOW JIUTEPaTypbl U HHTEPHET-PECYPCOB M0 XHUMHHU C YYETOM HOTPEOHOCTEH U
YPOBHSI Pa3BUTHA OOYYAIOUIMXCS; COCTAaBIIEHHME KPOCCBOpAA/ Mpe3eHTaluMu/ MaKeTa HHTEpHET-
CTpaHHMIIBI 110 OMOJIOTMYECKUM TeMaM; COCTaBUTh U 3aLIUTUTh (PPArMEHT 3aHATUS I OeceIbl.

VYuebHas IUCHMIUIMHA «XUMHs» HaleleHa Ha (OpMHUpOBaHHE Yy OOy4aromuXcs YMEHHS
TUTAHUPOBATH UCCIIEAOBATENIBCKYIO U IPOCKTHYIO IS TEIBHOCTb.

B mpomecce wu3ydeHuss y4yeOHOW  OUCHMIUIMHBI ~ XHUMHUSL  CTYJACHTHI  BBIIOJHSIOT
WH/IMBUYAIbHBIEC TPOEKTHI, TI0 TEMaM, UMEIOIINUM MPOPECCHOHATBHYIO HAIIPABICHHOCTb.

Peanuzanus nmporpaMmbl MpeycMaTpruBaeT UCIOIb30BaHNE BO3MOXKHOCTEH JAUCTAHIIMOHHOTO
obyuenus. Jlucranimonnoe ooydenne ([1O) ocymmecTBisieTcs: yIaIEHHO U OCHOBAHO HA OPTaHU3AINN
camocTtosTesnbHON padoThl (CP) oOyuaromuxcs no moAroToBJIEHHBIM MaTtepuaiaMm. Pabora B pexume
YIQJIEHHOTO OOYdYeHHsS TPEAINOoJaraeT: HW3ydeHHEe TEOPETUYECKUX MAaTepUalIOB, BBIIIOJHEHUE
MPaKTUYECKUX paboT, 3aJaHNI CAMOCTOSITEILHON pabOThI.

1.2. llesn u niIaHMpyeMble pe3yabTaThbl OCBOECHHS U CHUTIIHHBI

1.2.1. lleau u 3a1a4u AUCHMILIMHBI

dopMupoBaHUE y CTYJIEHTOB MPEACTABIEHUS O XMMHYECKOW COCTaBISIOUIEH €CTEeCTBEHHO-
Hay49HOUW KapTHHBI MHpPa KaK OCHOBBI TPHHSITHS PEIICHWA B >XKU3HEHHBIX M TPOU3BOJICTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHOI cpejie.

3agayu QMCHUIIMHBI:

1) chopmupoBaTh TOHUMAHWE 3aKOHOMEPHOCTEH MPOTEKAHHWS XUMHUYECKHUX IMPOIECCOB U
SIBJICHUM B OKpPYXKAIOIIEH cpene, MLEeJIOCTHOM HAaydyHOM KAapTUHBI MHUpa, B3aMMOCBSI3H H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBJIATH (OPMYJbl HEOPraHMYECKMX W OPraHUYECKHX BEIIECTB,
YpaBHEHUS XHMHUYECKUX peakiuid, OOBICHATb HUX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM MPOBEICHHS MPOCTEHIINX XUMHYECKUX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUI ¢ cOOMIOIeHHEeM MpaBuil 0€30MacHOTO OOpaIleHHs C BEHIECTBAMU U J1a0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCHOJIb30BaTh HMH(DOPMALMIO XMMHUYECKOTO XapakTepa U3 pPa3IMYHBIX
HMCTOYHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESITEIbHOCTH U XUMUYECKHX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMaHUE 3HAYMMOCTU JOCTHKCHHM XMMHUYECKOW HAayKH M TEXHOJIOTH
JUIS Pa3BUTHS COLIMATILHOM U TPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnannpyemble pe3yJbTaThbl OCBOCHHUsI 001Ieo0pa3oBaTe/bHOH AucuMIIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO un Ha ocHoBe ®PI'OC

COO
Koa u Ilnanupyemblie pe3yJibTaThl OCBOECHHS TUCIHIJIHHBI
HAUMEHOBaHU
e

dopmMupyembIX Oommue! JlMCHUIIMHAPHbIE

KOMIIEeTeHI M

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: -  BJQAECTh CHUCTEMOM XMMHWYECKMX 3HAHWW, KOTOpas BKIIOYAECT:

Ehﬂ6HpaTB - TOTOBHOCTb K TpyAdy, OCO3HAHUC LICHHOCTH | OCHOBOIIOJArarOmue IOHATHUA (XHMHHCCKHﬁ 3JICMCHT, aTOM, JJICKTpPOHHAaA

CrocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOMTAIN aTOMOB, HOH, MOJIEKYJIa,

peIICHUA 3aaa4 | - TOTOBHOCTBH K aKTUBHOU JACATCIIBHOCTU | BAJICHTHOCTD, JJICKTPOOTPUHIATCIBHOCTE, CTCIICHb OKHCJICHUSA, XUMHUYCCKasa

npodeccroHall | TEXHOJIOTUYECKOW U CONMAIbHON HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, YIIIEPOJHBIA CKEJIET,

bHOI CHOCOOHOCTh MHUIIMHMPOBAaTh, IJIAHUPOBaTh U | (YHKIMOHAJIbHAS TPYIINA, paauKaji, U30MEpHs, U30MEPhl, TOMOJOTUYECKUIN

NESITeIbHOCTH | CAMOCTOSATEIBHO BBIMOIHATH TaKyIO ACSITEILHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI- U a30TCOAEpKAIINE COCIUHEHHUS,

MPUMEHUTEIBH | - HWHTEpEC K pa3InYHBIM chepam | OMONOTHYECKH aKTHBHBIE BEIIECTBA (YTJIEBOJBI, JKUPHI, OEIKH), MOHOMED,

0 K pa3u4HbIM | MpodeccHoHaAIbHOM 1eATENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajeHHe  YHUBEPCAIbHBIMH  YYe€OHBIMH | KDUCTAJUIMUECKAs pELIETKA, THUIbl XUMUYECKHX PEaKIHUil (OKUCIUTEIHHO-
NMO03HABATEJIbHbIMH AeliCTBUSIMU: BOCCTaHOBUTEJbHBIE, 9K30-U SHIOTEPMHUUECKUE, PEaKIIMd HOHHOIO 0OMEHa),
a) 0a3oBble JIOTHYECKHUeE AeiicTBHS: pacTBOp, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SICKTPOIUTUYECKAS TUCCOLMALINS,
- CaMOCTOSITEJILHO dbopMynupoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaklnu, XUMUYECKOe
aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€ | paBHOBECHE), TEOPUM M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHUS
BCECTOPOHHE; oprannueckux BemectB A.M. bytinepoBa, Teopus 3IEKTPOIUTHUECKOM

- YCTaHaBJHMBAaTh CYIIECCTBCHHBIH TPU3HAK WU
OCHOBaHHUS Il CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeAensaTh UeNH JIeATEIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,
- BBISBIISATh 3aKOHOMEPHOCTH U TPOTHBOPEYUS B

3aJaBaTb

JUccolanuu, nepuoandeckuid 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHUH, (PAKTOJIOTHUCCKUE
CBEJICHHSI O CBOMCTBAaX, COCTaBE, MOJy4YEHUU U OE30MaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHWMYECKUX U OPraHMYeCKUX BEIIECTB B OBITYy H
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

- yYMETb BBISBIATH XapaKTepHbIe MPHU3HAKK M B3aMMOCBSI3b M3YYEHHBIX

1

dopme,

YKasEBalTCA JIMYHOCTHEIE M MeTalpeIMeTHble pe3yjbTaTel u3 SI'0OC COO
bopMupyeMble OBOmeoObpa30BaTEJIbHOM OMUCLUIIIMHON

(B nocyemHeln pemakuuy oT 12.08.2022) B OTIJIATOJIBHOM

2 ﬂMCHMHﬂMHapHHe (npenmeTHme) pPes3syJyibTaTe YKa3beIBAalTCA B COOTBETCTBUM C METOIONKOM npenonaBaHMAa OMCLMIIIIVIHEL




paccMaTpUBAEMBIX SBJICHUSIX;
- BHOCUTb  KOPPEKTHMBBI B  JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE pE3YJIbTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBHI ACSITEIBHOCTH;

- pa3BHUBATh KPEATUBHOE MBIILUICHUE MPU PEUICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbI€e HCCIEN0BATENbCKUE 1€ CTBUS:

- BJIaJIETh HABBIKAMU Yy4EOHO-HMCCIIE0BATEIHCKOM
u MPOEKTHOM JIEATEIIbHOCTH, HaBBbIKAMHU
paspernieHus npooeM;

- BBIBJSITh MNPUYUHHO-CJIEACTBEHHBIE CBA3U U
aKTyaJIU3UpPOBATh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€
pelieHus, HAaXOJUTh apryMEHTBI TUTST
JIOKA3aTelIbCTBA CBOMX YTBEP)KJICHWH, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEIICHUS
3a7a4l Pe3yabTaThl, KPUTUYECKH OLICHUBATH MX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHPHOCTH,

- yMEThb HWHTETPUPOBATh 3HAHUA U3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIIBUTaTh  HOBBIE  HJEH,
OPUTMHAJIBHBIC TTOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTh WX MCITOJI30BAHHUS B
MO3HABATEILHON U COIMAIbHON MPAKTUKE

npeajiaratb

IIOHATUH, IPUMEHATh COOTBETCTBYIOIIME OHATHUS IIPU OIIMCAHUU CTPOCHHUS U
CBOWMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBPALICHUM;

BBISIBJIATD B3aNMOCBA3b XUMHYCCKHUX 3HAaHUH C IIOHATHUAMHA u
MNpeaACTAaBICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMETb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJAHOTO COK3a TEOPETUYECKOM W MPHUKIATHOM XUMHH U

TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIITHNX BCIIICCTB (BTI/IJ'IGH, AllCTUIICH, TTIMLICPHH,
denon, QopmanbIerua, YKCyCHas KHCIOTA, TJWLWH, YyrapHbld ras,
yrﬂeKHCHBIﬁ ra3d, aMMHaK, ralcHas HU3B€CTb, HErall€Hasa HU3BCCTh, ITUThCBAs
co/la M JIPYTUX), COCTABJIATH (POPMYJbl HEOPraHMYECKUX U OPraHMYECKHUX

BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX peaKHHfI, OOBSICHATL X CMBICIJI,
MOATBCPKIAATH XapaKTCPHBIC XUMHNUYECKHUE CBOIiCTBA BCIIICCTB
COOTBETCTBYIOIIMMH SKCIICPUMECHTAMHU W 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECCKHUX
peaKuuii;

- YMETh YCTaHaBJIMBATh IMPHHAUICKHOCTh H3YyYEHHBIX HEOPTaHUYECKUX H
OpraHMYECKUX BEIIECTB K OIMpE/IEICHHBIM KjaccaM U IpyIIaM COEAUHEHUH,
XapaKTepU30BaTh HUX COCTaB W BAKHEWIINE CBOICTBA; OMPENENsATh BHUIbI
XMUMHUYECKUX CBs3eH (KOBaJeHTHAas, NOHHAs, METa/In4yeckasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KJIACCU(PUIMPOBATH XUMUYECKUE
peaxIuy;

- chopMupOoBaTh MPEACTABICHUSA: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHbI MHUpA, POJIM XMMHUU B TO3HAHUU SBIICHUUN
Opuposbl, B (QOPMHPOBAHUHM MBIIICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHATBHONW TPAMOTHOCTH, HEOOXOUMOM JUIsl PELICHUS] MPAKTUYECKUX
3a/1a4 U SKOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
IPUPOJIHOI cpefie;

- YMEThb NIPOBOJUTH pacueThl MO XUMHUYECKUM (OpMylIaM U YpaBHEHHSIM
XUMHUYECKUX PEaKIuid ¢  HCMIONb30BaHHEM  (U3UYECKUX  BEIMYUH,
XapaKTepU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, oObemMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CUCTEMHbIE XHUMHYECKHE 3HAHUS U1 MPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIlUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




OK 02.
Hcnones3oBats
COBPEMEHHBIE
cpeacTBa
IIOMCKA,
aHaiu3a u
MHTEpIpETANU
nH(popmMaluu u
nH(pOpPMaLMOHH
bl€ TEXHOJIOTUU
IS
BBITIOJTHEHUSI
3a1a4
npodeccruoHan
BHOU
JeATeNbHOCTH

B o0siacTH HIEHHOCTH HAYYHOTI'O MIO3HAHMS:

- c(hOpPMHUPOBAHHOCTH MHPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HAyKd U OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha M aJiore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UHUTATEIHCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJECHCTBHS MEKITY
JIFOIbMU U TTIO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTH HAyYHOW MAESTEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITh  MPOEKTHYIO |
HCCIIEIOBATENIbCKYIO NEeSITENHHOCTD
WHJIMBHUIYAJIBHO U B TPYIITIE;

OBJlalecHHe  YHHUBEPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMH A€l CTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIQJIETh HABBIKAMH MOJIydeHUS MHPOpMAIUU U3
HMCTOYHUKOB pPAa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYILIECTBIISITh MOUCK, aHAJU3, CUCTEMAaTU3alNI0 U
HHTEpIpEeTAN0 HHPOPMAIMH PAa3TUYHBIX BUJIOB U
(dhopM mpencTaBICHMUS;

- co3laBaTh TEKCThl B pa3IHuYHBIX (opmarax c
y4eTOM Ha3HAuYeHUs HHPOpMAIMK U IEJEBOM
ayIUTOpUH, BBIOMpas ONTHUMAIbHYIO  (GopMy
MIPE/ICTaBJICHUS ¥ BU3yaIH3alUy;

- OLEHHBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(popMallUK, €€ COOTBETCTBUE IIPABOBBIM H
MOpPaIbHO-3TUYECKUM HOPMaM;

- HCMOJNb30BaTh CpeACTBA HH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B pEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpraHM3allMOHHBIX  3a7ad ¢  CcoOJIoAeHHueM
TpeOOBaHUI IPTOHOMHUKH, TEXHUKH O€30TIaCHOCTH,

- yMETb IUIAaHUPOBaThb M  BBINOJHATH XUMHUYECKHH  OKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IpU HAarpeBaHUM, IOJy4YEHHE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIMH HA ajbAETUbI,
KpaxMaj, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€IKOB IpU HarpeBaHHH,
[[BETHBIE PEAaKIHUW OCNIKOB; TPOBOJAWUTH pEAKIMH HOHHOTO OOMEHa,
OTIpE/ICNATh CPely BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKLIMU Ha CylbdaT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA KAaTHOH aMMOHHUS;  pellarh
JKCIIEpUMEHTaJbHbIe 3afauun mo TeMaM "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BELIECTBAMHU U J1a0OPATOPHBIM 0OOPYAOBAHHUEM; MPEICTABIATh PE3YJIbTAThI
XMUMHYECKOTO KCIIEpUMEHTa B (hopMe 3alncy YPaBHEHUN COOTBETCTBYIOIINUX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMHUUECKYI0 HHPOPMALIKIO, OJTyJaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmaiuu, cetb IHTepHET u Apyrue);

- BIAaJeTb OCHOBHBIMH METOJaMM HAy4YHOTO IIO3HAHMS BEIIECTB U

XUMHAYECKHX  sBIICHWH  (HaOnromeHWe,  W3MEpeHHe,  DKCIICPHMEHT,
MOJICITMPOBAHNUE);

- YMETh TPOBOJIUTH pacueThl MO XUMHUYECKUM (OpMYIaM U ypaBHEHHUSIM
XHUMHUYECKHX  PEaKIUH C  UCIOJBb30BaHUEM  (PU3MYECKUX  BEJIHYUH,

XapakTCpPU3yHIHUX BCHIECCTBA C KOJINYECTBCHHOM CTOPOHBI: MACCBhI, o0BeMa
(HOpMaHBHHe YCJ'IOBI/IH) ra3oB, KOJHYECTBaA BCIICCTBA, HCIIOJIb30BATH
CUCTEMHBIC XUMHUUYCCKUE 3HAHUA IJI IMPHUHATHA peI_HeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3AaHHBIX C BEIIECTBAMU U UX IPUMCHCHHUEM




TUTUEHBI, pecypcocOepekeHusi, IMpPaBOBbIX W
9TUYECKUX  HOPM, HOPM  HMH(POPMALMOHHOU
0e30I1aCHOCTH;

- BJIaJICTh HAaBBIKAMH PACIIO3HABAHWA W 3alIUThI
nHpopManuu, HHOOPMAITHOHHON OE30MTaCHOCTH
JINYHOCTH,;

OK 04.
OddexTuBHO
B3aHMOJICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTU U CAMOOTIPEICIICHUIO;
-OBJIA/ICHHE HaBBIKAMU yueOHo-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COUHAIBHOU
JEeSITEILHOCTH;

Osaanenue YHHMBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU J1€HCTBUAMM:

0) coBMeCTHas 1eATeJIbHOCTD.

- TMOHMMaTh M UCIHOJb30BaTh MPEUMYILECTBA
KOMaHJHOW W WHIUBUIyaTbHON PabOTHI;

- NPUHHUMATh LM COBMECTHON JEATEIbHOCTH,
OPraHu30BbIBaTh U KOOPJMHUPOBATH JCUCTBUS IO
€¢ JOCTHIKCHUIO: COCTaBJIATh INIaH JICHCTBHIA,
pacnpenensaTb pojik ¢ y4eTOM MHEHUN YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOOPJAMHHUPOBAaTH M BBINOJHATH paboOTy B

YCIOBHUAX pcajibHOrO0, BUPTYAJIBHOT'O n
KOM6I/IHI/IpOBaHHOFO B38.PIMO,I[€I>10TBH$I;
- OCYHICCTBIISITH MMO3UTHUBHOC CTPATCTUYCCKOC

MIOBEJICHUE B PA3JIMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIMATUBHBIM
OBJ1ajieHNe YHUBEPCAJbHBIMH PeryJIsiITHBHbIMHU
ACeHCTBUAMM:

I') NPUHATHE ce0sl M APYTHX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apTyMEHTHI JPYrUX Jroen
IIPU aHAJIU3€E PE3yJIbTATOB JAEATEIbHOCTH;

- TIpU3HABaTh CBOE MPABO M MPaBO APYTUX JrOAeH

- YMETH IJIaHUPOBATh u BBITIOJIHATH XUMHWYECKUHU OKCIICPUMCHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IpU HarpeBaHUM, IOJy4YeHHE
STUJICHA W W3YYCHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIMH Ha ajbICTH]IbI,
KpaxMai, YKCYCHYIO KHCJOTY; JeHaTypanusi O€IKOB NpH HarpeBaHuw,
OBETHBIE PCAKIINU 6GJ'IKOB; MNpOBOAWUTH PCAKIUK HOHHOTO O6MeHa,
ONpCACIATE CPEAY BOAHBIX PACTBOPOB, KAUCCTBCHHBIC PCAKIINHN Ha CyJ'H)(i)aT-,
Kap60HaT' n XJIOPUA-aHUOHBI, Ha KaTHOH aAMMOHWUS, peuiaTb
SKCIIEpUMEHTANIbHBIC 3amaun 1o Temam "Metamwtel" u "Hemeramnwr") B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MaCHOCTH MpH OOpaleHUuu C
BelIeCTBAaMHU U Ja00OPAaTOPHBIM 00OPYIOBaHHEM; MPEACTABIATh PE3YJIbTATHI
XMUMHUYECKOTO KCIIEpUMEHTa B (hopMe 3alncH YPaBHEHUN COOTBETCTBYIOIINX
peaxiuii 1 GopMyIHPOBAThH BHIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB




Ha OILINOKH;
- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MU C
MTO3UIIUU IPYTOTO YEIOBEKa,

OK 07. B o0Js1acT 3K0/10rMYECKOTr0 BOCIUTAHMS: - chopMupoBaTh  MpENCTaBIEHUA: O XHMHUYECKOW  COCTaBJISIOLICH
CopneiicTBoBatTh | - c(HOPMHUPOBAHHOCTH IKOJIOTHUYECKON KYJIBTYpHI, | €CTECTBEHHOHAYYHOH KAapTHHBI MHUpPA, POJHM XMMHUU B TIO3HAHWUU SIBICHUI
COXPAaHEHUIO MMOHUMAaHHUE BJIMSHUS COLMAJIbHO-3KOHOMHYECKUX | IPUPOJAbI, B (OPMHPOBAHUM MBIIUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€
OKpY)Kalolllel | IpOLeCCOB  Ha  COCTOSHUE  NPHUPOAHON M | (QYHKIIMOHAJIBLHOM IPaMOTHOCTH, HEOOXOIUMOM Ul PEleHUs] MPAKTUYECKUX
Cpenbl, COLIMANIbHOM  cpefbl, OCO3HaHWE TIJI0OAJIBHOTO | 33Ja4 U IKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO U
pecypcocOepex | XapakTepa 3KOJIOTHUYECKUX MPoOiIeM; IPUPOJIHOM cperie;
EHHUIO, - IJJAaHUPOBAaHUE U OCYILECTBICHHE NEHCTBUIl B | - yMETh COOMIOAaTh MpaBHJia SKOJIOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
MIPUMEHSITh OKpY)Kalolllel cpelie Ha OCHOBE 3HaHMs Lejel | ObITy U TPYJOBOM NEATENIbHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370pOBbS U
3HaHUA 00 YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA; OKpYXKarollled NPUPOAHOW CpeAbl; YUUTHIBATH ONACHOCTh BO3JACHCTBUSA Ha
W3MEHEHUU aKTUBHOE HENpUATHE JEHCTBUHN, TNPUHOCSIIUX | )KUBbIE€ OPraHU3MbI OINpPE/EICHHBIX BEIIECTB, NMOHWMAas CMBICI IMOKa3aTess
KJIMMaTa, BpEl OKPYXAIOIIEH cpese; MPEAETbHON JOMYCTUMOM KOHIIEHTPALUH
MIPUHLIATIBI - yMEHHE TPOTHO3UPOBATH HEOIArOMPUATHBIC
OepeXIIMBOTO 9KOJIOTUYECKHE MOCIEACTBUS IMPEANPUHUMAEMBIX
MPOU3BOJCTBA, | ICUCTBUM, MPEIOTBPAIATH UX;
3¢ deKTUBHO - pacumpeHue OTIbITa JIeATEIbHOCTH
NEHCTBOBATh B | DKOJIOTMYECKOM HAIIPaBJICHHOCTH;
Ype3BhIYANHBIX | - OBJIaJICHHE HaBbIKAMU y4EOHO-
CUTYaLHIX HCCIEA0BATENbCKOM, IPOEKTHOM U COLIMAIbHOM

NEeSATENbHOCTH;
K 1.2 - IUTAHUPOBATh U OCYHIECTBIATh  IIPOLIECC - HCIIOJIb30BaTh 3HAHUS XUMHH I OpTraHU3aluu mpoiecca 00ydeHus
OpranuzoBbiBa | 00ydeHHUs 00Yy4aIOIIUXCS B COOTBETCTBHUH C
Tb MpoILEeCC CaHUTapHBIMU HOPMaMH U MpaBUIaMU
oOyueHus
oOyuaronuxcs

B COOTBCTCTBUU
C CaHUTapHbIMU
HOpMaMu 1
IpaBHJIaMHU
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2. CTPYKTYPA U COAEP KAHUE OBI_[IEOBPA3OBATE.JII)HOI71 JUCIHHUITJINHBI
«XUMMUS»

2.1. O0beM JUCHUILIMHBI U BU/bI y4eOHOH padoThl

Bua yueoHoii paGoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 41
B T.4

OcHOBHOE coJep:KaHue 30
BT. U..

TEOPETUYECKOE 00yUCHHE 14
MPaKTUYECKHUE 3aHITH 10
ab0paTOPHBIC 3aAHITHS 6
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHNe (CodepKaHUe 5
NMPUKJIATHOT0 MOYJIf)

BT. 4..

TEOPETHYECKOE 00yUeHUe 2
MPAKTUYCCKHUE 3aHATHS 4
KonTtponsHas padorta 1
IIpomexyTouHas arrecTanus (3a4er) 2
HNua. npoekr 2
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunmenoBanme Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyembie
pa3aeyioB M TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb KOMMETEeHI[HH
1 2 3 4
OcHOBHOE coJep:KaHue 30
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 3
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 01
Crpoenne aToMoB
XEMHIECKHX Teopernyeckoe 00yuenue 1
AJIEMEHTOB U . -
npupoaa CoBpeMmeHHasi MoJelb CTpoeHHs artoma. CHMBOJIMYECKHH SB3BIK XUMHUU. XHUMHWYECKUH DIIEMEHT.
XHMIHECKO DOnekTpoHHas KoHburypamus aroma. Kmaccudukamumss XHMUYECKUX DJIEMEHTOB (S-, P-, d-?J'IeMCHTBI).
CBSI3H BanenTHbie  IEKTPOHBI. BaneHTHOCTS. OJIEKTpOHHAsI ~ MpUpOJAa  XMUMHUYECKOM  CBS3M. 1
DNEeKTPOOTPULIATENBHOCTh. BHIbl XMMHUYECKON CBsS3M (KOBaJE€HTHAas, WOHHAs, MeETaJTHYecKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTHYecKHe 3aHATHS 1
Pemienne 3amaHuii Ha HMCMNOJB30BAaHUE XUMHUYECKOWM CHUMBOJMKM M Ha3BaHUM COEIUHEHUH 110
HOMEHKJIAType MEXAYHApOJAHOIO COI03a TEOPETUYECKON M MPUKIAJHON XUMHUU U TPUBUAIBHBIX
Ha3BaHWM ISl COCTABJICHUS XMMHUYECKUX (OPMYJ JABYXaTOMHBIX COEIMHEHHH (OKCHUIOB, CYyIb(UIOB,
TUAPUAOB U T.I1.) U IPYTHX HEOPTaHUUYECKUX COEAMHEHUHN OTIENbHBIX KJIACCOB. 2
[IpakTryeckue 3alaHUsl HA YCTAHOBIICHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XMMHUYECKHX IJIEMEHTOB U
MEePUOTUYECKUM HW3MEHEHHEM CBOICTB XMMHUYECKHX DJIEMEHTOB M HUX COCAMHEHUH B COOTBETCTBUHU C
nojoxenueM [lepnoanueckoil CUCTEMBI.
Tema 1.2. OcHoBHOeE coep:xaHue 1 OK 01
ITepunoanueckui OK 02
3akoH ¥ TaOmuia | IIPAKTHYECKHE 3aHITHS 1
.. MengeneeBa y
[Tepuonnueckas cucreMa xumuueckux iemeHToB .M. Menneneesa. ®u3nueckuii CMbICI 5

HCpI/IO,Z[I/I‘IeCKOFO 3aKOHa I[I/I Menpeneena. SaKOHOMepHOCTI/I HU3MEHEHMS CBOMCTB XHUMHUYECKUX
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3JIEMEHTOB, 00Pa3yeMBbIX MU IMPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKEHUEM
XUMUYECKOTOo 3emenTa B [lepuoanueckoii cucreme. MUPOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Ipornossr .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYECKUX DJIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3AINI0 XUMUYECKUX
JIEMEHTOB «MeTaITMYecKue / HEMETANTUIECKHE CBOWCTBA, SJICKTPOOTPUIIATEIIBHOCTh XUMUYIECKHIX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHHUEM M MOJIOKEHUEM B MIEPUOJNIECKOM CHCTEME
xuMudecknx anemeHToB .. Menneneera»

Pa3nen 2. XumMnueckue peakuuu

Tema 2.1. Turnsl
XUMHYECKUX
peakuui

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Knaccudukanus u TUIBI XUMUYECKUX PEaKIUil C ydacTueM HeopraHuyeckux BeuiectB. CocTtaBieHue
ypaBHEHUH peakiuii COSAMHEHUS, PA3I0KEHHUs, 3aMEIICHHsI, 0OMEHA, B T.4. PEaKIIUi TOPECHHS,
OKHUCJICHUS-BOCCTAHOBJICHHUSL.

YpaBHeHUs OKHCTIEHUSA-BOcCcTaHOBIIEHUA. CTeneHp okuciaeHusi. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHHe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENIbHbIE PEAKIIUU B IPUPO/IE, IPOU3BOICTBEHHBIX MPOIECCAX U
KU3ZHEJESATEIbHOCTH OPraHU3MOB

IIpakTHYeckue 3aHATHS

KonmuecTBenHple OTHOIIIEHUS B XMMHH. OCHOBHBIE KOJMYSCTBEHHBIE 3aKOHBI B XUMHUH H PacCdCThI I10
YpaBHCHHUAM XUMHYCCKUX peaKuHﬁ. Monp kKak eguHUIIA KOJMYECTBA BEIECCTBA. MOJ'IHpHaH mMmacca.
3aK0HEBI COXpaHCHUA MACChbl U SHCPIUU. 3aKoH ABOl"aI[pO. MOJ'IHpHHﬁ 00beM ra3oB. OTHOCUTENIbHAS
MJIOTHOCTH T'a30B. PacueTsl 1o YPpaBHCHUAM XUMHUYCCKUX peaKI_lI/Iﬁ C HCIIOJIb30BAHUEM MACCHI, o0BeMa
(HOpMaJ'ILHLIe YCJ'IOBI/IH) ra3oB, KOJIMYECTBA BCIICCTBA

OK 01

Tema 2.2.
DNEeKTPOIUTHYECKA
s JUCCOIHALINS U
HOHHBIH 00MeH

OcHoBHOE coaepkaHue

Teopernueckoe odyuenue

Teopm{ SHCKTPOHHTH‘{CCKOf/'I aucconuanuu. MoHEI. QHCKTpOJ'II/ITLI, HEJJICKTPOJIUTHI. Peakniun nonHOrO

OK 01
OK 04
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oOmena. CocTaBiieHHe peakiuii HOHHOTO OOMEHa MyTeM COCTAaBJICHUS UX IOJHBIX M COKPAIIEHHBIX
HMOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1aHusl HA COCTaBJICHUE HOHHBIX PEAKIUil

JlabopaTopHble 3aHATUSA

JIaGopatopHast paboTa “THIBI XUMHUECKUX peaKuii”.

HccnenoBanue TUIOB (TI0 COCTaBY U KOJIMYECTBY MCXOHBIX M 00Pa3yIOMIMXCS BEIIECTB) U MPHU3HAKOB
XUMUYECKUX peakiuil. [IpoBeaeHme peakiuiit HOHHOTO 00OMEHa, OTIPEICIICHUE CPEIbl BOTHBIX
pacTBOpOB. 3a1aHUs Ha COCTABJIEHNE NOHHBIX peakluii

Paznea 3. CTpoeHne 1 CBOICTBA HEOPraHNYECKUX BelleCTB

Tema 3.1. OcHOBHOE coep:KaHue OK 01
Knaccudukanus, OK 02
HOMEHKJIATYpA H Teopernyeckoe o0yueHue 11K 1.2
CTpOEHHUE .

HEOpraHHIECKIX [Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHnueckux Bemiects. [IpocTeie u croxHbie

BOIECT BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COJIN). B3auMocBs3b

HEOPraHMYECKUX BEIIeCTB. ArperatHble cCOCTOsHUS BeulecTBa. Kpucranmnueckue u amopHbie
BeIeCTBA. TUIbl KPUCTAIITNYECKUX PEUIETOK (aTOMHAsl, MOJIEKYJISIpHAsl, MOHHAs, METaJJIMYecKasi).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM perIeTKy. 3aBUCMOCTh
XMMHYECKON aKTUBHOCTH BEUIECTB OT BUJA XUMHUYECKON CBSA3H U TUIA KPUCTATUINYECKON PEIICTKH.
[IpuunHbl MHOrOOOpa3us BEUIECTB

IlpakTHyeckue 3aHATHSA

HomeHkaTypa HEOpraHMYECKUX BEIIECTB: Ha3BaHUE BEIIECTBA HCXOSI U3 UX XUMUYCCKOH (hOPMYIIBI
WJIM COCTaBJICHUE XMMHUYECKOU (POPMYITBI KCXO/IS U3 Ha3BaHUs BEIECTBA [0 MEXIyHAPOIHOMN
(MIOIIAK) nnu TpuBUANIbHON HOMEHKIIATYPE.

Pemenune mnpakTuueckux 3aJaHUN MO KIACCH(PHUKAIMU, HOMEHKIAType M XHMHUYECKUM (opmyrnam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KiIaccoB (yrapHbIM Ta3, YITEKUCIBIA ra3, aMMHaK, raiieHas
W3BECTb, HETAIlleHasl U3BECTh, MUThEBAs COJA U IPYTHX): HA3BIBATh M COCTABMIATH (DOPMYIIBI XUMHUUECKHUX
BEIIECTB, OMPEIENSITh MPUHAATIEKHOCTh K KIaccy.

HcTounukn xumuueckoi nHpopMaIuu (CpeicTB MaccoBoi nHpopmaiun, cetb aTepHeT u apyrue).
[Touck nndopmaruu no Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popMynam
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Tema 3.2. ®usuko-| OcHOBHOE co/iep:KaHNe 3 OK 01
XUMUYECKUE OK 02
CBOJCTRA Teoperuueckoe o0yueHue 2 1K 1.2
HEOPraHMYeCKUX .

Mertamner. O0mme usnyeckne U XUMHUECKUE CBOMcTBa MeTawioB. CriocoObl mosydeHus. 3HAYeHUE
petects METaJJIOB M HEMETAUIOB B IPHUPOJAE U KUZHEAEATEIbHOCTH 4YelloBeKa MU opraHu3smMoB. Kopposus 1

METaJJIOB: BUbI KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnel. OOmue ¢Qu3nyeckue M XUMHUYECKHE CBOWCTBA HEMETAJJIOB. THIHYHBIE CBOWCTBA

nemertaiioB [V— VII rpynn. Knaccudukarus n HomMeHKIaTypa coeAMHEHUH HeMeTauioB. KpyroBopoTsl 0,5

OMOTreHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIeCTB (OKCHIOB, THAPOKCUIIOB, KUCIIOT,

coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEAUHEHUH, 0,5

BBICIIMX OKCHJIOB ¥ THAPOKCHIOB

IIpakTHYecKkue 3aHATHS 1

CocraBiieHHe YpaBHEHHH XHMHUYECKUX DPEAKIMM C y4acTHEM IPOCThIX U CIIOKHBIX HEOPraHUYEeCKHX

BEIECTB: METAJUIOB U HEMETAJJIOB; OKCHIOB METaJUIOB, HEMETAJUIOB M aM(pOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUAOB; HEOPraHUYECKHX COJICH,

XapaKTEepPU3YIOIINX UX CBONCTBA. 1

Pemenune mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUN Ha CBOMCTBA, COCTaB, MOJYYECHUE U

0e30MacHOe HCIOJIb30BaHWE BAXKHEWIIMX HEOPraHMYEeCKUX BEIIeCTB B OBITY M MPaKTUYECKOU

NeSITeNIbHOCTH YeJIOBEKa
Tema 3.3. OcHoOBHOE co/lep:KaHue 1 OK 01
Nnentudukanus OK 02
HEOPraHMHeCKUX JlaGopaTopHble 3aHATHS 1 OK 04
BeleCTs JlaboparopHas pabota «aeHTudukamnmss HEOPraHMIECKUX BEIIECTBY.

Pemenne skcrepuMeHTaIbHBIX 3aJad MO XUMHUYECKHMM CBOWCTBAM METAJUIOB M HEMETAJIOB, IO

pacrno3HaBaHUIO U MOJTYYCHUIO COSAMHEHUN METAIIJIOB M HEMETAIJIOB. 1

WnenTndukanys HEOPraHWYECKUX BELIECTB C MCIOJb30BaHHMEM HX (DU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPUI-
aHMOHBI, HA KATUOH aMMOHHSI
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KonTpoabHast

1

padora
Paznen 4. CTpoeHue U CBOIICTBA OPraHUYeCKHUX BelleCTB 11
Tema 4.1. OcHoBHOE coep:kaHue 2 OK 01
Krnaccudukarmus, IIK1.2
CTpOeHHME H Teopernyeckoe o0yueHue 1
HOMCHKJIATYpa [losiBneHKEe U pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [Ipeamer opranndeckon xumun. Mecro u
OprafHuiecKuX 3HaYEHNE OPTaHMYECKOW XUMUH B CHCTEME ECTECTBEHHBIX HaYK.
BCHICCTB XHWMHYECKOE CTPOEHHE KaK TOPSIOK COCTUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJIEHTHOCTH.

OcHOBHBIE TIOJIOKEHUS TEOPUM XHMHYECKOTO CTPOCHHS OpraHuyeckux coemuHeHuid A.M. bytneposa.

VYraepoaHblil CKEJeT OpraHMYeCKONM MOJIEKYJbl. 3aBUCUMOCTHh CBOMCTB BEIIECTB OT XUMHYECKOIO

CTPOEHMS MOJIEKYIL. MI30Mepust U H30MepBl. 1

[lonsitne o ¢ynkunoHanbHOM rpynmne. Paaukan. IlpuHnunel KkiaccUpUKAUMU  OPTaHUYECKUX

coeMHeHUN. MexayHapoqHass HOMEHKJIATypa M I[PUHLWIBl  HOMEHKJIATYpbl  OpPraHUYECKUX

coenuHeHuil. [loHsTHE 00 a30TCOnEp)KalIMX COEIUHEHUSX, OMOJOTMYEeCKH AaKTHBHBIX BeEIeCTBaX

(yrmeBomax, >kMpax, OelKax ¥ Jp.), BBICOKOMOJICKYISPHBIX COCIUHEHUAX (MOHOMEp, IOJHMED,

CTPYKTYPHOE 3BEHO)

IIpakTUYeckue 3aHATHS 1

HomenknaTtypa opraHMyecKkux COEIWHEHUN OTAEIbHBIX KJIACCOB (HACHILICHHBbIC, HEHACHIIECHHBIC U

apoMaTU4ecKHe YrIeBOJIOPOAbI, CIUPTHI, (DEHOJIBI, alIbJIECTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHHE TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYyNI OpPraHMYECKHX BEIHIECTB OTIEIIBbHBIX 1

KJIACCOB, HKCIOJIBb3YsS WX Ha3BaHUS IO CHUCTEMaTHYECKOW W TPUBHUAIBHOW HOMEHKIAType (ITHUJIEH,

alleTuiIeH, IHIepuH, (eHos, dopManbaerua, YKCycHas KHCIOTa, TIUIMH). Pacdersl mpocreimien

(bopMyIbl OPraHUYeCcKOM MOJIEKYIIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoBHOeE coep:xaHue 6 OK 01
CaoiicTBa OK 02
OpraHHYecKuX Teoperudeckoe o0yueHue 2 OK 04
COCAMHCHHH OU3MKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COECJUHEHUH OTIENBHBIX KIAccoB (0COOEHHOCTH IIK1.2

KJ1accu(UKai 1 HOMEHKJIATypbl BHYTPH KJIacca; TOMOJOTMYECKHH psia U oO1as popmyria; n30Mepus;
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(u3HUecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS ):

— IpeneibHbIE YIIEBOAOPObl (AJIKaHbl M IMKJIOANKaHbl). ['opeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
HCTOYHHUKOB TeIlIa B IPOMBIIIJIEHHOCTH U ObITy. CBOICTBA MPUPOJHBIX YIIIEBOJOPOIOB, HAX0XK/ICHUE B
IIPUPO/IE U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, AJKUHBI U aJKaJWEHbl) U apOMAaTUUYECKUE YIJIeBOJAOpoAbl. lopeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KU METAJJIOB

— KHUCJIOPOJCOepKallue COeUHEHNs (CTUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJlbIEIH/]IbI
U KETOHBI, >XMUpBL, yriaeBoibl). IIpakThueckoe NpUMEHEHHE JTUJICHIIIMKOJIA, [NIHIEpUuHa, (eHoa.
[Ipumenenune Qopmanpaeruia, ameraibAeruaa, YKCYCHOM KHUCIOThl. MplUla Kak COJM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbIJia

0,5

— a3oTcojJepialide CcoelWHEHUs (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BpicokoMousekynspHbie
COeIMHEHUS (CUHTETHYECKHEe M OMOJIOTHYEeCKH-aKTUBHbIE). MoHOMEp, MmoJiuMep, CTPYKTYpHOE 3BEHO.
[Tonmumepu3zanus STHIIeHa Kak OCHOBHOE HAIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'eHeTHueckas cBsI3b MEXAY KJIACCAMU OPraHUYECKUX COEIMHEHUN

0,5

IIpakTHYeckue 3aHATHS

CaolicTBa OPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACIBbHBIX KJIACCOB (TpI/IBI/IaJ'IBHaH U MCXKIAYHapoaHasd
HOMCHKIJIaTypa, XUMHUYCCKUC CBOfICTBa, CIIOCOOBI l'IOJ'IyLIeHI/Iﬂ)Z MpEaACIbHBIC (aJ'IKaHBI u HHKJ’IO&J’IK&HBI),
HCIIPCACIIbHBIC (aJ'IKeHBI, AJIKMHBI U aJ'IKaI[I/IeHI)I) H apoOMaTHYCCKUEC YIJICBOAOPOALI, CIIMPTHI U (beHOJ'IBI,
Kap6OHOBBIe KHCJIOTBI u B(prBI, aJIbACTU IbI u KETOHBHI, AMHUHBI u AMHWHOKHCJIOTHI,
BBICOKOMOJICKYJIAPHBIE COCAUHCHUA. 3aI[aHI/I$I Ha COCTaBJICHUC ypaBHeHI/If/'I XUMHNYECCKHUX peaKHI/Iﬁ C
Y4aCTUEM OPraHUYCCKUX BCIICCTB HA OCHOBAHHU UX COCTaBa U CTPOCHUA

CocraBinenue cxeM peakiuuid (B TOM 4YHCIEe 1O TMPEAJIOKEHHBIM IEMOYKaM IpeBpalleHuil),
XapaKTEePU3YIOIINX XUMUYECKHE CBOWCTBA OPTaHMYECKUX COCTUHEHHH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJyYEHHMs] M Ha3BAaHUE OPraHWYECKUX COEJMHEHHMM M0 TPHUBHAIBHOM WM MEXIYHAPOAHOU
CUCTEMAaTUYECKOW HOMEHKIIAaType.
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHUil Ha CBOMCTBA OPraHMYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopHasi pabora
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JIaGopatopHas pabota “IIpeBparieHuss OpraHMYECKHX BEIIECTB IPU HarpeBaHUH'".
[Tony4yenue sTuaeHa U U3y4eHHE €ro CBOMCTB. MoOJeIMpOBaHNUE MOJIEKY)I U XMMUYECKUX IIPEBpALICHUN
Ha IIpUMepe 3TaHa, ITUIICHA, alleTUIECHA U Jp.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
WNnentuduxarms OK 02
OpraHMYEeCKHX Teopernueckoe odyuenue OK 04
BEIIECTB, UX IIK 1.2
3HAYCHIE I buooprannueckue coenunenus. IIpuMenenune u Ouonormueckas poJib yrieBojoB. OkucieHue .
NPUMeHEHHE B YIJI€BOJOB — MCTOYHHMK OHHEPruu JKUBBIX OpraHu3MoB. OOiacTu NpPUMEHEHHS AMHHOKHUCIIOT.
6EITOBOM 1 [IpeBpamenuss OenkoB nHIIM B opraHusme. buonornueckue ¢yHkuuu OenkoB. buonoruueckue
MPOH3BOICTBEHHOI ¢GbyHKIMM kUpoB. Posib oprannyeckoit XuMuu B pelieHuH npo0ieM MUiieBoi 0€301macHOCTH
ACATCIIRHOCTH Ponp opranmueckoil XMMUM B pEIIEHUH NOpOOJIEM HSHEpPreTuyeckoi Oe30MacHOCTH, B Pa3BUTUU
Hejioseka MEJUIMHBI, CO3JaHUH HOBBIX MAaTEPUaJIOB, HOBBIX UCTOYHUKOB SHEPrUH (aJIbTEPHATUBHBIE HCTOUYHUKU

sHeprum). OnacHoCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTAEIbHBIX KIacCOB

(YyrneBoJopo/ipl, CHOUPTHI, (PEHOJNBI, XJIOPOPraHUYECKHE MPOU3BOJAHBIC, albAETHABI U Jp.), CMBICI

IOKa3aTens NpeebHO T0NyCTUMOM KOHIIEHTPALun

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHas padora: “Unentudukaiys opraHMuEeCKUX COSAMHEHUHN OTICIBHBIX KJIAaCCOB”

WNnentuduxaius opraHM4ecKUX COeIMHEHUN OTAEIbHBIX KIacCOB (Ha MpUMEpE allbJeru0B, Kpaxmara,

YKCYCHOM KHCJOTHI, O€JIKOB W T.I.) C HCHOJIB30BAaHUEM HUX (QPHUIUKO-XUMHUYECKUX CBOICTB U

XapaKTepHBIX KayeCTBEHHbIX peakuui. Jlenmarypauus Oenka mnpu HarpeBaHuu. LI[BeTHble peakuuu

0enkoB. BO3HHMKHOBEHHE AHATUTHUYECKOTO CHTHANa C TOYKU 3PEHHS] XMUMHUYECKHUX IPOIIECCOB MpPH

MPOTEKAaHUH KAYECTBEHHOU PEeaKIiy, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH MPEATIOKEHHbBIE OPraHu4eCKre

BellleCTBa
Paspeua S. Kunernveckne 1 TepMOAMHAMHUYECKHE 32aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHUX peaKkuui
CkopocTb OcHoBHOeE coep:xaHue OK 01
XUMHUYECKUX OK 02
peaxkuil. IIK1.2
XUMHYECKOE
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paBHOBecHe

TCOPCTI/I‘leCKOC oﬁyqelme

CKOpOCTh peakiyu, €€ 3aBUCHMOCTh OT Pa3IHYHBIX (PAKTOPOB: MPHUPOJBI PEArHpyIOMINX BEIIECTB,
KOHIICHTPALIMM PEarupyroIuX BELIECTB, TEMIIEPATypbl W IUIONIAAW PEAKIMOHHOM IOBEPXHOCTH.
TennoBeie 3 GEKTH XUMUYECKUX PEAKIHA. K30~ H SHAOTCPMHUECKUE, PEAKIINH.

OO6patumocth peakuuid. XUMHYECKOE pPABHOBECME U €ro CMEIEHUE I0J JAECUCTBUEM pa3IUYHbIX
(akTOpOB (KOHIEHTpAIMs PEareHTOB MU MPOAYKTOB PEaKIUH, TaBJICHUE, TEMIIEpaTypa) A CO3/IaHus
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHAUYECKHUX npoueccoB. [Ipunnumn Jle Hlatense

HpaKTuquKue 3aHATUSA

Pemenne npakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHanu3 (aKTOpOB, BIMSIOMIMX Ha H3MEHEHHE
CKOPOCTH XMMHYECKON peakluu, B T.4. C TIO3UIMIA IKOJOTUYECKH 11€JIECO00Pa3HOT0 MOBEJIEHUS B OBITY
U TPYJOBOM JEATEIBHOCTU B LIEJSAX COXPAHEHHSI CBOETO 3I0POBbSI U OKPYKAIOIIEW PUPOJTHON CPEBI.
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHnuna Jle-Illarense s
HaxX0XJECHHUS HaIpaBJI€HUS CMELIEHUS paBHOBECHS XMMHMUYECKOM peakuuh M aHaiu3 (akTopoB,
BIIMSIOIMX HA CMEIIEHNE XUMHYECKOTO PAaBHOBECHS

OK 01
OK 02
IIK1.2

Pa3znea 6.

PacTBOpbI

Tema 6.1.
IlousTue o
pacTBopax

OcHOBHOE cojlep:KaHue

Teopernueckoe o0yueHue

PactBopenue kak ¢u3nko-xumuueckuid mporecc. PactBoppl. CrocoObl NPUTOTOBIEHUS PACTBOPOB.
PactBopumocTs. MaccoBass 1onsi  pacTBOpeHHOro BemiecTBa. (CMBbICH TOKa3aTensl MpPeAeNbHO
JOTYCTUMOMN KOHIIEHTPAIUHU U €70 UCIOJIB30BaHUE B OLEHKE AKOJIOTMYECKOI 0€30IacHOCTH.

[IpaBuna SKOJOTHYECKH 11eJIecO00pa3HOro TOBEACHUS B OBITY W TPYHAOBOW NEATEIHHOCTH B IENAX
COXPaHEHHUS CBOETO 3/I0POBbA U OKPY)KAIOIIEH MPUPOTHON CpeJibl; ONMACHOCTh BO3JICHCTBUS HA JKHBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEIIECTB.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUI HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOU U
MIPOU3BOJICTBEHHOM JEATEIBHOCTH YEJI0BEKA

OK 01
OK 02
OK 07
I1IK1.2

Tema 6.2.
Hccnenosanne

OcHoBHOe coaepkaHue

JlabopaTopHbIe 3aHATHS

OK 01
OK 02
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CBOMCTB pacTBOPOB

Jlaboparopuas pabota «IIpuroroBieHue pacTBOPOBY.

[IpuroToBiieHue pacTBOpPOB 3alaHHON (MaccoBoil, %) KOHLIEHTpaUHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEJICIIEHUE CPEIbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB

OK 04
IIK1.2

IpodeccnonanbLHO-OpHEHTHPOBAHHOE CO/IepKaHUE (COdePKaAHNE MPUKJIATHOT0 MO/YJIsT)

Pa3zpen 7.

Xumus B ﬁbITy u HpOI/[3BO)]CTBeHHOﬁ JACATECJIBbHOCTH Y€JI0BCKA

Xumus B ObITY U
MPOU3BOJCTBEHHOMN
NeSITeNIbHOCTH
YeoBeKa

OcHoBHOE Coa€cpiKaHue

Teoperuyeckoe o0yueHue

Hogeiimue gocTkeHnss XMMUUECKOW HAyKH U XUMHYECKON TeXHOJIOTHH. Posib XuMum B o0ecriedeHun
9KOJIOTUUECKOM, SHEPTEeTUUECKOW M TTUIIEBOM O€30MacHOCTH, pa3BUTUN MEIUIIUHEL. [IpaBuia moucka u
aHalM3a XUMHUYECKOW WHGOpPMAIMM W3 pPa3IUYHBIX HCTOYHUKOB (HayyHas W ydeOHO-HaydHas
JuTepaTypa, Cpe/ICTBa MacCoBOM nH(poOpMaluu, ceTb THTEepHET)

IIpakTHYeckue 3aHATHS

Ilonck u aHammM3 KeMcoB O IIPUMECHCHUN XHUMHYCCKUX BCIICCTB H TEXHOJIOTHI C Yu€TOM 6y,Hy1HCI>i
HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH 10 TeMaM: BaKHEHIIINE CTPOUTCIIBHBIC MaTCpHraJibl,
KOHCTPYKIHMOHHBIC MaT€puajbl, KpacKH, CTCKIO, KCEpaMHKa, MaTrcpualibl I JJICKTPOHUKU,
HaHOMaTcpuajbl, TCKCTHUJIIBHBIC BOJOKHA, HWCTOYHHWKH OJOHCPIrUH, OPraHUYCCKUEC H MHUHCPAJIbHBIC
y,Z[O6peHI/I$[, JICKapCTBCHHLIC BCUICCTBA, OBITOBAsT XUMHSL.

3aIJ_[I/ITaZ Hpe,[[CTaBJ'IeHI/Ie PE3YJIbTAaTOB PCHICHUA KEHCOB B (I)OpMe MHHH-JO0KIaaa C npe3eHTauHeI71

OK 01
OK 02
OK 04
OK 07
IIK1.2

IIpoMe:xxyTouHasi aTTeCTALUSA 10 JUCHHILJIMHE (324eT)

Hua. npoekr

Bcero

41
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3. YCJIOBUS PEAJIMBAIIAU TIPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCIHHUIIVIMHBI

3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecne4yeHuIo
Jlis  peanu3anu MPOTPaMMbl JTUCIUIUIMHBI JIOJDKHBI OBITH TPETYCMOTPEHBI CIECIYIOIINE
CHeIMAIbHBIC IOMEIICHUS: YIeOHBI KAOMHET XUMUH H/HITU YIeOHOW XUMUIECKOH TabopaTtopuu.

Oo6opynoBanue yuye0HOro kaOuHera (HarjsiiHble MOCOOMs): HAOOPHI MIAPOCTEPIKHEBBIX
MoJeNiel MOJIEKYJI, MOJIEIN KPUCTANINYECKUX PEIIETOK, KOJUIEKLIUU MPOCTHIX U CJIOKHBIX BEILIECTB
W/WIHA KOJJICKIIMM TIOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHUHEpasoB, Tabnuma MeHseneena,
yueOHble PpurbMbl, IU(POBEIE 00pa30BaTEIBHBIC PECYPCHI.

Texnnueckue cpeacTBa 00y4eHHsi: KOMIBIOTEpP C YCTPOMCTBAMHU BOCIPOU3BENICHUS 3BYKA,
MIPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C SKPaHOM, MYJIbTHUMEAMWIHAS TOCKa, yKa3Ka-TIpe3eHTep IS
MIPE3EHTALHM.

Oo6opynoBanue Japoparopum U Ppadoyux MecT JIAOOPATOPUM: MEH3YPKH, IHUIIETKHU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIbI, IPEAMETHBIC U MOKPOBHBIE CTEKJIA, MJIAHIIETHI JJIs
KameJbHBIX peakiui, (GuiIbTpoBaibHasi Oymara, IPOMBIBAJIKH, CTCKJIISTHHBIC MPOOUPKH, PE3UHOBHIC
npoOKu, (OHAPUKH, HAOOp PEAKTUBOB, CTEKJISHHBIC MAJIOYKH, INTATUBBI JJIs MPOOHUPOK; MEpPHBIE
IUAJTUHPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JIeIuTeNbHbIe muuHapudeckue (50-100 mur), cTtynku ¢
MecTUKoM, (appopoBble HYalIKW, MUHLETHI, (GUIBTPHl OyMakHblE, BaTa, MapJjs, 4acOBbIE CTEKJa,
ANEKTPOTUIUTKH, JIAOOPATOPHBIE IITATUBHI, CIIUPTOBBIC TOPENKH, CIUYKU, MPUOOP IS TIOTYICHHS
ra3oB (WM MpOOHpKa ¢ Ta300TBOJHON TPYOKOit), nepKaTe I A1 TPOOUPOK, CKIISTHKH ISl XpaHECHHS
PEaKTHBOB, pa3gaTOYHbIC JIOTKH;, XuMUdeckue crakadbl (50, 100 m 200 mur); mimarenu; MUHIETHI;
TUTEJIBHBIC MIUIIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) u MepHBIE KOJIObI
(25, 50, 100 u 200 mur), BoasiHast O6aHs (MM TEPMOCTAT), CTCKJISTHHBIC MAJOYKH; KOHUYECKUE KOJIOBI
st tutpoBanus (50 m 100 mut); MHAMKATOPHBIE TOJOCKK A ompeneneHus pH um cranmaptHas
WHIWKATOpHAs ITKaJa; YHUBEPCATbHBIN MHANKATOP; muneTku Ha 1, 10, 50 M (wnm go3atopsl Ha 1, 5
u 10 M), GropeTKH sl TUTPOBaHUs, MeauIIMHCKUE mmpuibl Ha 100—150 M, maGopaTopHble W/Wnn
aHanMTU4eckue Bechl, pH-MeTpbl, cymmibHbIN mKad, u Ip. 1adoparopHoe 000pyI0BaHHE.

3.2. UndopmannonHoe obecriedeHUe peaau3anuy mMporpamMmmbl

1. Jna peanmuzanuu mnporpaMmbl OuOmuoTeuHblt (oHI 00pa3oBaTeNbHON OpraHU3aluu
JOJKEH HMMETh TeuYaTHbIe W/WIM AJIEKTPOHHbIE O0pa3oBaTeibHble M MH(DOPMALIMOHHBIE PECYPCHI,
PEKOMEHI0BAHHBIE I UCHIOJIB30BaHUS B 00pa30oBaTeIbHOM IPOLIeCCe, HE CTapIie 5 JeT ¢ MOMEHTa
W3/IaHus.

2. Pexomenayemble TieyaTHbIE U3IAHUS [0 pealin3aluu 00I1e00pa3oBaTeIbHON IUCIUTUIHHBI
MIPEJICTaBJICHBI B METOIUYECKHX PEKOMEHIAINAX M0 OpraHu3aliuu 00y4eHHsl.

OcHOBHBbIC HCTOYHHKH:

1. T'ycesa ,E.B. Xumus mis CI1O: yue6HO — MeTouueckoe nocodue/ E.B.I'yceBa, M.P.
3uranmmuHa, J[.1.Kynukosa.- Kazans: KHUTY, 2019

2. bnunos, JLH. Xumus: yue6nuk mia CI1O/JI.H.baunos, N.JIL. Ileppunosa, T.B.Cokonosa.-2-e
u3f., crep.—Cankt —IlerepOypr: Jlans, 2021

1. Epoxun FO.M., KoBanesa U.b. Xumus mi1st npodeccuit U crienuanabHOCTEH TEXHUYECKOTO U
€CTECTBEHHOHAYYHOTO NMpoduis: yueOHUK Juid cTyaeHToB yupexaenuit CI10.-M:
W3narenbckuil neHTp «Akagemus», 2021
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIHLHON
JUCIHHUIIVIMHBI

KoHTposb 1 OIleHKa pe3yabTaToB OOY4EHUs! OCYILIECTBIISIETCS IPENojaBaTeiIeM B Ipolecce

MPOBEACHUS MPAKTUYECKUX 3aHATHN U J1a0OpaTOPHBIX pabOT, TECTUPOBAHHUS, A TAKXKE BBHITOJIHEHHS

o0y4aromuMHUCs WHAUBHIYAIbHBIX 3a/JaHUH, MPOEKTOB, HccienoBaHUW. Pe3ymbTaThl 00ydeHuUs

OMpCACIIA0T, YTO O6y‘-IaIOIlII/ICC$I JOJDKHBI 3HAThb, IIOHUMATb U ACMOHCTPHUPOBATH IO 3aBCPIICHHUU

HU3YUCHUA JUCHUIIINHBI.

Jis popMupoBaHUsl, KOHTPOJISI W OICHKU PE3YJIbTATOB OCBOCHHS YY4COHOW MUCIIUTUTHHBI

HCIIOJIb3YETCSl CUCTEMa OLICHOYHBIX MEpPONPUITHI, MPEICTaBIAIONIas COO0NW KOMIUIEKC y4eOHBIX

MEpPOTIPUATHH, COTJIACOBAHHBIX C pe3yibTaTaMu 00y4deHHs u chopmynmupoBaHHBIX ¢ yaerom OI'OC
COO (mpeametnsbie pe3yabTaThl o guctumuinie) u I'OC CIIO.

Tunbl 0O1IEeHOYHBIX

MI0JIO)KEHUEM B
NIEPUOAUYECKON CUCTEME

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrar 00yuenus .
MeponpusTHI
| | OcHoBHOe conep:kanune
1 Paznea 1. OcHOBBI Popmyanposarr
0a3oBble MOHATHS U
CTPOEHMS BelllecTBa
3aKOHbI XMMHMHU
1.1 | OK 01 Crpoenue aToMOB Cocraiars xumnueckne | 1. Tect «Ctpoenune atoMoB
XUMHUYECKUX DJIEMEHTOB |(DOPMYIBI COETUHEHUI B |XUMUYECKUX 3JIEMEHTOB U
Y IPHUPOJIa XUMUYECKON |COOTBETCTBUHU CO MPUPOIa XUMUUYECKOM CBS3N».
CBA3U CTENEHBIO OKUCIICHHS 2. 3agauM Ha COCTaBJICHUE
XUMHUYECKUX DJIEMEHTOB, |XUMUYECKUX (popmyI
UCXOJs U3 BAJIGHTHOCTH U |IBYXaTOMHBIX COETUHEHHIA
ANEKTPOOTPULIATENILHOCTH |(OKCHIOB, CYIb()UIOB, TUIPUIOB
U T.IL.).
3. 3agaHus Ha UCHOJIB30BAHUE
XUMHYECKON CUMBOJIUKH U
Ha3BaHUU COECIUHEHUH I10
HOMEHKJIAType MEXIYHAPOIHOTO
COI03a TEOPETHUYECKON U
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BaHUN JUIS
COCTAaBJICHUSI XUMUYECKUX
dbopMyn AByXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynab(UI0B, THAPUIOB U T.I.) U
JPYruX HEOPraHMYECKUX
COEAMHEHUH OTJIEIbHBIX KJIACCOB
1.2 | OK 01 ITepuoanueckuit 3akoH U | XapaKTepU30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B |HEMETaJJINYECKHE CBOMCTBA,
Menpeneesa COOTBETCTBUU C UX ANEKTPOOTPULATENBHOCTD U

CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX JJIEMEHTOB B
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHIA

XUMHUYCCKUX DJICMCHTOB
.. Menneneena

COOTBETCTBHUE C UX IIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B
MEPUOINYECKOIN CUCTEME
XHMHUYECKUX 3jiemeHToB J[. 1.
MenneneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMUYECKHUX
AJIEMEHTOB U MIEPUOUIECKUM
HW3MEHEHUEM CBOMCTB
XUMHYECKHX JICMEHTOB U UX
COEIUHEHNN B COOTBETCTBHH C
nosnoxenneM Ilepuonnueckon
CHCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3a/IaHUS Ha
XapaKTEPU3ANIO XUMHIECKUX
3JIEMEHTOB: «MeTamm4aeckue /
HEMETaJNIMISCKHIE CBOMCTBA,
ANEKTPOOTPUIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TI0JIO)KEHHEM B
MEePUOINYECKOMN cucTeme
XUMHYECKHX JIEMEHTOB

J.1. MenneneeBa»

Pa3nen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XMMHYECKHUX peaKkuui

KonTpoasHasi padora
«CTpoeHue BenecTsa u
XMMHUYEeCKHE PeaKIum»

2.1

OK 01
OK 04

THIel XUMHYECKUX
peakiun

CocTaBiATh peakiuu
COCIMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peaxIuu

1. 3agaun Ha cocTaBIECHUE
YpaBHEHUH peaKlnii:

— COEIUHEHHS, 3aMEIECHUS,
pas3ioxeHus, 0OMeHa,

— OKHMCIIUTEIILHO-
BOCCTAHOBUTEIIbHBIX PEAKLIUN C
HCITIOJIb30BaHUEM METO1a
AIIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT Macchl
BEIIECTBA WK 00bEMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenust .
MeponpusiTHii
BEIIIECTBA, Macce Wi 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaKuy BELECTB; PacUCThl
Macchl (00bEMa, KOIMYecTBa
BELIECTBA) IPOYKTOB pEaKIuy,
€CIIH OJTHO M3 BEIIECTB UMEET
IpUMeECH
2.2 DNEeKTPOTUTHIECKAs CocTtaBiaTh ypaBHEHUS 1. 3agaHust Ha cCOCTaBJICHUE
JIMCCOTIMAINS 1 MOHHBIA |XUMUYECKUX PEaKIHH MOJIEKYJISIPHBIX © HOHHBIX
oOMeH MOHHOTO 0OOMeHa ¢ peaxiuii ¢ yuacTueM KUcIoT,
y4acTUEM OCHOBaHUU U COJIEH,
HEOPraHMYECKUX BEMIECTB |yCTaHOBJICHUE H3MEHEHUS
KHACIIOTHOCTH CPEJIBI
2. JIaboparopnas padota "Turibt
XUMHUYECKUX peakuui'”

3 Pa3nen 3. Ctpoenne u |UcciaenoBatb crpoenne u|KonTposbHas paGora
cBOliCcTBa CBONCTBA «CBoJlicTBa HEOPraHMYECKHX
HEOpPraHu4ecKux HEOpraHMu4ecKHuX BelleCTB)»

BelleCTB BelllecTB
3.1 | OK 01 Knaccudukanmus, Knaccudunmponars 1. Tectr «<Homenknatypa u
[IK1.2 |HomeHknarypa u HEOpraHUyecKue Ha3BaHHE HEOPTaHUUYECKUX
CTpOEHHUE BELIECTBA B COOTBETCTBUM |BEIIECTB UCXO/S U3 UX
HEOPraHUYECKUX C UX CTPOEHUEM XUMHUYECKOH (HOPMYIIbI UITN
BEIECTB COCTaBJIEHUE XUMUYECKOM

bopMyIbl UCXO/I U3 HAa3BaHUS
BELIECTBA M0 MEKTYHAPOIHOM
WJIM TPUBUATBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCOBOM
J10J1H (MacChl) XMMHYECKOTO
aJIeMeHTa (COCIMHCHNS) B
MoOJIeKyIe (CMecH).

3. [IpakTudeckue 3aaHus MO
KIIacCU(HUKAIINN, HOMEHKIIAType 1
XUMHYECKUM (hopMyliam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTuyeckue 3aJaHus HA
OTpe/eNIeHne XUMHUYECKOI
AKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BUIa XUMHUYECKOM
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenust .
MeponpusITHI
CBSI3U U TUIIA KPUCTAJUIMYECKOU
pelIeTKH
3.2 | OK 01 OU3NKO-XUMUYECKUE YcTanaBnuBaTth 1. Tect «OcobenHoctn
OK 02 CBOMCTBA 3aBUCUMOCTH (DH3HKO- XAMHYSCKHX CBOMCTB OKCHJIOB,
I[IK1.2  |HeopraHuyecKux XUMUYECKUX CBOWCTB KHCIIOT, OCHOBaHHM, aM(POTEPHBIX
BEIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCHUIIOB U COJICH».

OT CTPOEHUSI AaTOMOB U
MOJIEKYII, a TaKXKe TUIIa
KPUCTAJTMYECKON
peIlIeTKH

2. 3aga”Husa Ha COCTaBJIEHUE
YpaBHEHUH XMMUUYECKUX PEAKIIHI
C y4acTHEM IMPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB 1
aM(OTEPHBIX AIIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT,
OCHOBaHUH U aM(pOTEPHBIX
TUIPOKCHUIOB, HEOPraHUYECKHIX
COJIeH, XapaKTEPHU3YIOLIUX HX
CBOMCTBA U CIIOCOOBI MOTyYEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3a/I1aHUs Ha
CBOICTBA U MOJIYYEHUE
HEOPraHUYEeCKUX BELIECTB
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenust .
MeponpusTHI
3.3 |OK 01l |WnenTuduxanus Hccnenosath 1. [IpaKkTUKO-OpHUEHTHPOBAHHbIE
OK 02 |HeopraHMuYecKuX KAUECTBECHHBIC PEAKIIMM  |3aJIaHUs 110 COCTaBJICHUIO
OK 04 |[BemiectB HEOPraHNYECKHUX BEUIECTB |XMMHUYECKUX PEAKIUI C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
MCIOJIb3YEMBIX JUISl UX
UICHTU(UKAIIH.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHUYECKHUX BEIECTB”

4 Pa3nen 4. Crpoenne u |UccaenoBath crpoenne u|KonTposbHas pabora
CBOliCTBa cBoiicTBa oprannueckux («CTpoeHmne u cBoiicTBa
OpPraHu4ecKux BellecTB OPraHU4YecKHuX BellecTB
BellecTB

4.1 | OK 01 Knaccudukanms, Knaccudunmponats 1. 3amaHus Ha cOCTaBJIEHHE
[IK1.2  |cTpoeHme u OpraHNYEeCKHE BEIIECTBA B |HA3BAaHNUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEIMHEHUH 1O TPUBUAIBHOMN WITH
OpraHMYECKUX BEIIECTB |CTPOECHUEM MeXTyHapO HOU
CUCTEMaTUYECKON HOMEHKJIIAType.
2. 3aga”Husa Ha COCTaBJIEHUE
MOJIHBIX U COKpAIIEeHHbIX
CTPYKTYPHBIX (hOopMyIT
OpraHNYEeCKUX BEIIECTB
OT/IEJbHBIX KJIACCOB.
3. 3aauu Ha onpeeeHue
npocTeue GopMyIibl
OpraHNYeCcKON MOJIEKYJIbI, UCXOIS
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHUYECKUX | Y CTaHABJIMBATh 1. 3agaHus Ha cOCTaBJIECHUE
OK 02 |coenuneHwuit 3aBUCUMOCTD (DU3UKO- YpaBHEHUN XUMUYECKUX PEAKIINI
OK 04 XUMUYECKUX CBOMCTB C y4acTUEM OPTraHUYECKHX
[1K1.2 OpPraHMYECKUX BEILECTB OT [BEIIECTB HA OCHOBAHUU HX

CTPOCHU MOJICKYIJI

COCTaBa U CTPOCHMUS.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA C yUETOM MEXaHU3MOB
IIPOTEKAHNA JAHHBIX PEaKUUi U
TE€HETUYECKOH CBS3H
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3a1auun 1o
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenust .
MeponpusTHI
YPaBHEHUSIM pEaKLUil C y4acTUEM
OpraHUYECKUX BEILECTB.
4. JIaboparopnas padota
“IIpeBpaleHuss OpraHUYECKUX
BELIECTB MpU HarpeBaHuu"
4.3 | OK 01 Wnentndukanms Hccnenosats 1.IIpakTuKO-OpUEHTHPOBAHHbBIE
OK 02 |opraHMueckux BEILECTB, |KAYECTBEHHbIC PEAKIIMM  [3aJaHMsI 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OPraHNYeCKHUX XUMHUYECKHX PEAKLUN C y4aCTUEM
[1K1.2 |mpumeHeHHE B OBITOBOH |COCMMHEHHI OTACTBHBIX  |OPraHUYECKUX BEMIECTB, B T.4.
1 IPOU3BOJICTBEHHOU KJIaCCOB MCIOJIb3YEMBIX JUISl UX
JESATEIbHOCTH YEJIOBEKA uAeHTU(PUKAINY B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdoTa:
“Unentuduxanuisi OpraHnyecKux
COEIUHEHNN OTAEIBHBIX KJIACCOB™’
5 Paznea 5. XapakTepu3zoBaThb
Kunernueckue n BJMSAHHE PA3JTUYHBIX
TepMoaAMHAMHUYecKHe |(paKTOpoOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE H CKOPOCTh
NPOTeKAHUSA XMMHYECKHX peaKuui
XHUMHMYECKHX pPeaKIui
5 | OKO01 CKOpOCTh XMMUUYECKUX |XapaKTepu3oBaTh [IpakTuKO-OpHUEHTHPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOE |BJIMSIHUE KOHIIEHTPAUM  |TEOPETUYECKUE 3aJJaHUs Ha
I[IK 1.2 |paBHOBecue pearupyouux BeIecTB U [aHanu3 (pakTopoB, BIUSIOMIMX HA
TEMIIEPATYPBI HA CKOPOCTh |U3MEHEHNE CKOPOCTH XMMHYECKON
XMMHMYECKHUX PEaKIUH peakuuu. IIpakTuko-
XapakTepu3oBaTh OPHUEHTUPOBAHHBIC 3a/1aHUS Ha
BIIUSIHUE U3MEHEHUS IIpUMeHEeHHe npuHuuna Jle-
KOHLIeHTpauuu Bemects, |(Illarense s HaxoxkaeHUs
peaxkuuu cpeasl u HaIPaBJICHUS CMEILECHHUS
TEMIIEpPaTyphl Ha PaBHOBECHS XUMUYECKON PEAKLIUU
CMellleHHE XUMUYECKOT0 |U aHalu3 (GaKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIEHNE XUMHUYECKOTO
paBHOBECHS
6 HccnenoBarh HCTHHHBIE
Pa3nes 6. PacTBopsl PacTBOPHI € 3aJaHHBIMU
XapaKTepUCTHKAMH
6.1 | OK 01 ITonsatue o pactBopax  |Pa3znuyars uCTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOPBI pPacTBOPOB.
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenust .
MeponpusITHI
IIK 1.2 2. IIpakTuKO-OpUEHTUPOBAHHbIE
pacyeTHbIe 3aJaHHs Ha
JIICTIEPCHBIE CUCTEMB,
HCIIOJIb3YEMbIE€ B OBITOBOM 1
MIPOM3BOJICTBEHHOH IS TETLHOCTH
4esoBeKa
6.2 | OK 01 Wccnenosanue coiicts |HccnemoBath GU3HKO- JlaGoparopnas padota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroTroBieHue pacTBOPOB”
IIK 1.2 UCTUHHBIX PaCTBOPOB

Il | IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJlepKaHMe (ColepKaHue MPUKIATHOT0 MOTYJIS)

7 Paznea 7. OuenuBaTth nocjeacTBusi|3amura keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U Oyayuiei npogeccuoHaIbHOI
NPOU3BOJCTBEHHOM NPOU3BOACTBEHHOM AeATeJJbHOCTH)

AeATeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa

yeJioBeKa ¢ MO3uI Mt
IKOJIOTHYECKOM
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.2

Xumus B OBITY H
MPOU3BOJACTBEHHOM
NeSITETbHOCTH YeJIOBEKa

O11eHUBATh MTOCIEICTBHS
OBITOBOH U
MPOU3BOJACTBEHHOMN
JIeITEIbHOCTH YeJIOBEKa C
MO3UIIMH DKOJOTHYECKOHT
0€e30I1aCHOCTH

Keiic (¢ yuerom Oymymeit
npoecCuoHATBHOM
JIESTETLHOCTH)

Bo3MokHBIE TEMBI KEHCOB:

1. IloTennenue KIuMara u
BBICBOOOIKIEHHE Ia30BBIX
THUAPATOB CO JIHA OKEaHa.

2. byayiue matepuansl 1Jisl aBUa-
, MaIlIHO- U TPUOOPOCTPOCHUSI.
3. HoBble MaTepuansl 1jis
COJIHEUHBIX Oarapeil.

4. JIekapcTBa Ha OCHOBE
PacCTUTENBHBIX IIPENapaToB
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