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1. OBIIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBI
JANCHUITIJIMHBI « XUMU Sy

1.1. MecTo 1McUUMIIMHBI B CTPYKTYpe o0pa3oBareabHoi nporpammsl CITIO

Jucuuminaa «XUMUS» SBISIETCS 0053aTENIbHOM 4YacThio 00IIe00pa3oBaTeIbHOTO
UKJIa 00pa30BaTENIbHONW MPOrPaMMbl B COOTBETCTBUU C (heJiepalIbHbIM IOCY1apCTBEHHBIM
oOpazoBarensHbIM cTaHmapTom (mamee — @DOI'OC) cpemnero mpodeccHOHATHEHOTO
oOpazoBanus (nanee — CIIO) no cnermanbHocty 13.02.07 DnexTpocHaOx)eHue.

[IpuknagHOii MOAYJb BKIIOYAET pazfied 8 «Xumus B ObITY U HPOU3BOJICTBEHHOU
JESITEHPHOCTA YEJIOBEKa», KOTOPBIN peaau3yeTcs aiis BceX mpodeccuil/crennanibHOCTeN
METOJIOM PEIICHUS KEMCOB, CBS3aHHBIX C HKOJOTMYECKON O€30MacHOCTBbIO U OIIEHKOM
MOCJIEICTBUIA OBITOBOM M MPOU3BOJACTBEHHOMN JIESITEIILHOCTH, COOTBETCTBYIOIIEH OTpacisiM
Oynyiei mpodecCHOHATBHON JIeATEIbHOCTH 00yJaroIuXCsl.

1.2. lleqiu ¥ nu1aHMpYyeMble pe3yJabTaThl 0CBOCHHUS JUCHMIIUHbBI

1.2.1. leau u 3aga4y JUCHUILIMHbI

ConepxaHue NporpaMMbl JTUCHUIUIMHBL «XHMUS» HAIMPABICHO Ha JOCTHXKEHUE
CIEAYIOIINX HeJIeH:

- dbopMHUpOBaHWE  CHUCTEMBl XMMHYECKMX 3HAaHUH  KaK  BaKHEHUIIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOW JIeKAT
KJIFOUEBbIE TOHATHS, (YyHIAMEHTAJbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOEHHUE S3bIKa
HAyKH, YCBOGHUE U MOHUMAHHE CYIIHOCTU JOCTYIHBIX 0000IEHN MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBIICHHUS;

- dbopMHUpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHMS
BEIIECTB M XHUMHUYECKHUX PEaKIHM, HEOOXOIUMBIX JJIsI TMPUOOPETEHUS YMEHUM
OPHUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBIICHHUI, UMEIOIUX MECTO B MPUPOJE,
B [IPAKTUYECKON 1 MMOBCEIHEBHOM KU3HMU;

- pa3BUTHE YMEHUN U CIIOCOOOB ACSTEIBHOCTH, CBA3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHUMHUYECKOIO SKCHEPUMEHTa, COOJIIOJICHHEM MpaBH 0O€30MacHOTO
oOpalleHHsI ¢ BEIEeCTBaAMHU.

3agaum AMCUUIJIMHDI:



1) cdhopmupoBaTh TOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
MIPOIIECCOB M SBJICHUN B OKPYXKAIOIIEH cpefie, a TaKKe MX CBSI3b C IEJOCTHOW HAy4YHOU
KapTUHOUW MHpa U APYTUMH €CTECTBEHHBIMH HAYKaMHU;

2)  pa3BUTb YMEHHS COCTaBIATH (POPMYJIbl HEOPTaHUYECKUX U OPTraHUYECKHX
BCIIECTB, YPaBHEHUS XMUMHYECKUX PEaKIUH, OOBSICHATH UX CMBICI, MHTEPIPETHPOBATH
PE3yAbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh  HaBBIKM  TPOBEJASHUS  MPOCTEHIIUX  XUMHYECKHUX
AKCIIEPUMEHTAIIbHBIX UCCIEAOBAHUN C COOIIO/ICHHEM TTpaBUil OE30MacHOr0 oOpalleHust C
BEIIECTBAMU 1 J1a00OPaTOPHBIM 000PYI0BAHHUEM;

4)  pa3BUTh yMEHHUS HAXOJWTh, aHAJIU3UPOBATh U HMCIOJIH30BaTh HWH(OpPMAIINIO
XUMUYECKOTO XapaKTepa W3 pPa3IuvHbIX WHOOPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYAs
y4eOHYI0 JTUTEepaTypy, HayuHbIe MyOIMKAIUU U UHTEPHET-PECYPCHI;

5)  cdopMHupoBaTH yMEHUS IPOTHO3UPOBATH MOCIEACTBUS CBOSH ACATEIBHOCTH U
XUMUYECKUX TPHUPOJHBIX, OBITOBBIX W MPOW3BOACTBEHHBIX MPOIECCOB, YUYUTHIBAS
BO3MOJKHBIC SKOJIOTHYECKHUE U COLIMAJIbHBIC BO3ICHCTBHS;

6)  cdhopMHpPOBaTH MOHUMAHUE 3HAYUMOCTH JOCTIIKEHUH XUMHUYECKOW HAYKH U
TEXHOJIOTUMN ISl pa3BUTHUS COIMAIILHON U TIPOU3BOJICTBEHHOU c(hep ¢ yMEHHEM MPUBOIUTH
IpUMEPHI UX MPUMEHEHHUS B Pa3IMYHBIX chepax KU3HHU.

1.2.2. IlnaHupyemble pe3yJbTaTbl OCBOEHHS JUCHUILIMHBI B COOTBETCTBHM €
®I'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue oOmIcoOpa3oBaTeIbHas JUCHUIUIMHA «XUMUS» HMEET MpH
dbopmupoBanuu u pazsutun OK 01; OK 02; OK 04; OK 07, npencraBieHaslx B ®I'OC

CIIO no mpodeccun/cnenuaibHOCTH.



Koa n
HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHIINH

IInanupyemble pe3yabTaTbl OCBOCHHMS THCHUIINHBI

O0mue'-

JuCHMILIHHAPHbIE’

OK 01. Beibupats
CIIOCOOBI peLIECHUS
3aa4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

JInyHOCTHBIE Ppe3yJIbTAThI
4acTu:
TPYAOBOr0 BOCIIMTAHUS:

AOJIKHBI  OTpaXKaThb B

— TOTOBHOCTb K  TpPYydy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYI0JII00HE;
— TOTOBHOCTH K aKTUBHOU OCATCIIBHOCTHU

TEXHOJIOTHMYECKON M COLMAJIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHHUIIMUPOBATh,  IJIAHUPOBATh M
CaMOCTOATEJIBHO BBIMOJIHATH TAKYIO JAEATEIbHOCTD;

— WUHTEepeC K pa3IuYHbIM cdepaM MpodecCHOHATBHON

NEeSATEIbHOCTH.
MeTanpeameTHble pe3yJabTAThl J0JIKHBI OTPAKATD:
OBnanenue YHUBEPCAJIbHBIMH y4eOHBIMHU

NMO3HABATEJbHBIMHU JIeiiCTBUSIMHU:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

—  CaMOCTOATEIHHO (OPMYIUPOBATH U AKTyalIU3UPOBAThH
po0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHABIHMBATh  CYIIECTBEHHBIM  TPH3HAK  WIH
OCHOBAaHUsA  OJIsd CpaBHCHHA, KJ'IaCCI/I(i)I/IKaIII/II/I n
0000IICHHS;

—  ONpenensiTh 1eau JIeATeIbHOCTH,
rapamMeTpbl U KpUTEPUHU UX TOCTHIKCHHUS;

— BBIBIISATH 3aKOHOMEPHOCTH MW TMPOTHUBOPEUYHS B
pacCMaTpruBACMBIX ABJICHUAX,

3aJaBaThb

JAucuMiuinHapHble pe3yJbTAaThl J0JKHbI OTPAKATH:

IIP6 01. chopMUPOBAHHOCTH TPEICTABICHUN: O XUMHYECKON
COCTABJISIIOLIEH €CTECTBEHHOHAyYHOW KapTHUHBI MHpa, POJIHU
XUMHUHM B TIO3HAHWUW SIBJICHHUHA MPHUPOABI, B (POPMHUPOBAHUU
MBIIUIEHUS. ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOTUMOM MJI1 PpEHICHHs] MPAKTHYCCKUX
3a]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0POBBIO U MIPUPOHON cpefie;

IIP6 02. BinajgeHue CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIATAIOIINE  TOHATUA  (XMMUYECKUU
JJIEeMEHT, aTOM, JJIEKTpOHHasg 00o0j04YKa aTtoma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIIA aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIIPHAsE Macca, MOJIAPHBIN 00BEM, YTIIEpOIHbIHI
ckener, (GyHKIUOHAIbHAS TpyINa, pajukall, H30Mepus,
M30MEphI, TOMOJOTHYECKUNU Psiji, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCJIOPOJI- U Aa30TCOJEpIKAIIMe COCIUHEHUS, OMOJOTUYECKU
AKTUBHBIC BelIecTBa (YTJIEBOABI, JKUPBI, OCIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJSIPHBIE
COCIMHECHUS, KPUCTAJUIMYECKAsl PEIIeTKa, TUIbl XUMHYECKHUX

peaxkuui (OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30-U
SHJOTEPMHUUYECKHE, PEaKLUUH HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, IEKTPOIUTUYECKAS
JUCCOLMANUs,  OKUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh

' OGuIme pe3ymbTaThl OCYIIECTBIISAIOTCA B COOTBETCTBHH C JTMYHOCTHBIMHE M METaNpeIMeTHbIMU pesyibTatamu ®IOC COO (ITpuka3 Muno6puayku Poccuu ot 17.05.2012 Ne 413
(pemaxmms ot 27.12.2023 r.), B popMHUpOBaHIH KOTOPEIX y4acTByeT 00mmeo0pa3oBaTenbHas JUCIUIUINHA.
? JIMCIUMIIIMHAPHBIE PE3yIbTAaThl OCYIIECTBIAIOTCA B COOTBETCTBHH C TPEOOBAHUAMM K IPEIMETHBIM pe3yiibTataM 6a3oBoro yposHs (IIP6), yeranosnenusivua ®I'OC COO (Ilpukas
Muno6puayku Poccuu ot 17.05.2012 Ne 413 (pemakums ot 27.12.2023 r.), ¢ coxpaHEeHHEM UCXOTHONH HyMEpaIlHH.
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BHOCHUTb KOPPEKTHUBBI B JCATCIBbHOCTH, OLCHWBATH
COOTBCTCTBHUC PE3YyJIbTATOB LCJIAM, OLCHUBATH PUCKU
HOCJ'ICI[CTBPIIZ JACATCIIBHOCTH.

0) 0azoBbIe HCCIeA0BaTENbCKUE € CTBUS:

BIIQJICTh HABBIKAMU Y4E€OHO-HCCIICIOBATEIILCKONH U
MPOEKTHON JESITeNbHOCTH, HABBIKAMHU pa3pelieHus
po0em;

BBISBJISATH IMPUIUHHO-CIICACTBCHHBIC CBs3H1 )51
AKTYAJIM3UPOBATh 3a/la4y, BBIABHUIaTb THUIIOTE3Yy ¢C€C
pelIeHsI, HAXOUTh apTyMEHTHI JIJIs J0Ka3aTebCTBA
CBOUX y’fBep)K,[[eHHfI, 3a1aBaThb nmapaMeTpsbIl )41
KPUTEPHH PELICHHUS;

aHAJTM3UPOBATh TIOJYYCHHBIC B XOJIC PEUICHUS 3a1a4H
PE3YJIbTATHI, KPUTHYCCKU OLICHUBATH nux
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

YMETb TIEPECHOCUTH 3HAHWA B II03HABATCIBHYIO H
MPAKTUYECKYIO0 00JIACTH KU3HEEATCIILHOCTH.

XUMHUYECKON peakH, XUMHUYECKOE PABHOBECHE), TEOPUH U
3aKOHBI (T€OpUsST XUMHUYECKOIO CTPOEHHUS OpPraHMYeCcKHX
BeuiectB  A.M. bytinepoBa, Teopus 3IEKTPOIUTHUECKON
Juccoumanuu, nepuoanueckuid 3akon .M. Menaeneesa, 3akoH
COXpPaHEHMs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK
XUMUHU, (DAKTOJIOTMUYECKUE CBEICHHUS O CBOWMCTBAX, COCTaBe,
HNOJy4eHHH U Oe30lacHOM HCIOJb30BAHUU  BAKHEHIIHMX
HEOPraHWYECKUX M OpPraHu4ecKuX BEIIECTB B OBITY U
IIPAKTUYECKOH IE€ATEIbHOCTH YEJI0BEKa;

ITP6 03. chopMuUpPOBaHHOCTh YMEHUN BBISIBJIATH XapaKTEPHbIE
IIPU3HAKU U B3aUMOCBS3b M3YUYEHHBIX IOHATUH, NPUMEHATH
COOTBETCTBYIOIIME TMOHATUS TPU ONHCAHMHU CTPOECHHS U
CBOMICTB HEOPraHMYECKMX M OPraHM4YeCKUX BELIECTB M HUX
IPEBPALICHH; BBISBIATh B3aUMOCBSI3b XMUMHUYECKUX 3HAHHUN C
NOHATUAMHU U IPEICTaBICHUAMU JPYTHX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

P66 04. chopmupoBaHHOCT, YMEHHUN  HUCHOIB30BATh
HAaUMEHOBAHUSA XHUMHUYECKUX COEAMHEHUH MEXIyHapOJIHOIO
COI03a TEOPETHUYECKON M NMPHUKIAJHON XMMHUU U TPUBHAJIBHBIC
Ha3BaHUS BAKHEHIIMX BEIIECTB (3TWUJICH, alleTHIEH, TJIUIEpUH,
deHon, dopmanpaerua, YKCycHas KHCIOTa, IVIMIUH, yTrapHbIA
ra3, yriekucibli ra3, aMMUak, raiieHas H3BeCTb, HeramieHas
U3BECTh, NUTHEBAs COJa M JAPYTUX), COCTABIATH (HOPMYJIbI
HEOPraHWYECKUX M OpPraHMYECKHUX BEUIECTB, YpaBHEHHS
XUMHUYECKHX peakuuil, OOBSICHATh UX CMBICI; MOJITBEPXkKAATh
XapaKTepHbIe XUMHUYECKHE CBOICcTBa BELIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3aIIUCAMU ypaBHEHUN
XUMHYECKUX PEAKIIUH;

IMP6 05. copMHUpPOBAaHHOCT, YMEHHUHl  yCTaHaBIUBATb
MPUHA]JIEKHOCTD W3Y4YEHHBIX HEOpPraHUYECKUX u
OpPraHMYECKUX BELIECTB K ONPECIICHHBIM KJIaccaM U rpylmnam
COCIMHEHHH, XapaKTEpU30BaTh HX COCTAaB M BaKHEUIHE
CBOICTBa;  ONpEAENATh  BHUIABl  XUMHUYECKMX  CBA3EH
(KoBaJIeHTHasi, MOHHAas, MeTa/uIn4yecKasi, BOJOPOJHAs), THUIIBI




KPUCTANIMUYECKUX PELIETOK BEIIECTB; KJIACCHU(PULIUPOBATH
XUMHUYECKHE PEAKIINH;

IIP6 07. chopMHPOBAHHOCTE YMEHHMH NMPOBOAUTH pacueThl IO
XUMHUYECKUM (popMysiaM U ypaBHEHUSAM XUMHUYECKUX PEaKIUi ¢
UCIMOJIb30BaHUEM (U3UUECKUX BEJIWYHMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBL: Macchl, 0OBEMa
(HOpManbHBIE  YCJOBHSI) Ta30B, KOJIMYECTBA  BEILECTBA;
WCITIOJIB30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS I NPUHATHUSA
pELICHUI B KOHKPETHBIX KU3HCHHBIX CUTYalUsX, CBSI3aHHBIX C

BCIICCTBAMH U UX ITPUMCHCHHUECM.

OK 02. Ucnosib30BaTh
COBPEMECHHBIC
CpeJIcTBa IIOUCKa,
aHaJIM3a U
UHTEpIIpeTaluu
UHPOPMALIUHU U
nHGOpPMalMOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHUSI 3a/1a4
npohecCHOHABLHOM
JESITeIbHOCTH

JInyHOCTHBIE pe3yabTaThl [0JKHBI OTpPaXkaTb B
4acTu:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

—  cpopMHUPOBAHHOCTH MHPOBO33PEHHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOIECTBEHHOM MpPAaKTUKHU, OCHOBAHHOTO Ha
Uajore KyJibTyp, CIHOCOOCTBYIOLIETO OCO3HAHHUIO
CBOET0 MECTa B IIOJHUKYJIBTYPHOM MUPE;

— COBEpIICHCTBOBAHUE S3BIKOBOM M  YHUTATEIbCKOMN
KyJbTYypbl KakK CpeACTBa B3aUMOJCHCTBUS MEXAY
JIIOJIbMU U NT0O3HAHUS MUDA.

MeTanpeaMeTHbIe Pe3yJIbTAThI J0KHbI OTPAKATh:

Osaanenue YHHBepCaJbHbIMU y4eOHbIMHU

MO3HABATEJbHBIMHU JAeCTBUSIMM:

B) padora ¢ nngopmanmeii:

— BIQJIETh HAaBBIKAMH TMOJNy4YeHHS WHPOpMALUU U3
HUCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOATEIBHO
OCYIIECTBIISATh IOMCK, aHAIM3, CUCTEMATU3ALUI0 U
MHTEpHpeTalnio MHOOPMAIMKM pa3IMYHBIX BHUJIOB M
(dhopm mpeacTaBIeHus;

— cO3JaBaTh TEKCThl B pa3jMuYHBIX (popmarax ¢ yuyeTom
Ha3HA4YeHUs MHQOpPMALUU M IEJICBOH ayIUTOpPHUH,

JAucnuninHapHbie (NMpeaMeTHbIe) Pe3yJbTATbhl U J0JKHbBI
0TPakKATh:

IIP6 06. BiageHrMEe OCHOBHBIMU METOJIAMH HAyYHOTO MO3HAHMS
BEIICCTB M XUMHYCCKHUX SIBJICHHWH (HAOIOJIEHUE, M3MEpEHUE,
JKCIIEPUMEHT, MOJIEJIMPOBAHUE);

I1P6 07. chopMHPOBAHHOCTH YMEHHMI MPOBOAUTH PACUETHI 110
XUMHYECKUM (popMysaM U ypaBHEHUSAM XUMHUECKUX PEaKIUii ¢
UCTIONB30BaHUEM (DH3UYECKHX BEIMYWH, XapaKTEPH3YIOIIUX
BElIeCTBA C KOJUYECTBEHHOH CTOpPOHBI: Macchl, o0OBema
(HOpManbHBIE  yCJIOBUSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIOJIb30BaTh CUCTEMHbIE XMMHUECKHUE 3HAHUS NJISl MPUHSATHS
peuieHui B KOHKPETHBIX JKU3HEHHBIX CUTYAaIlUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

P66 08. cdhopMHUPOBAHHOCT, YMEHHUU IIAHUPOBATH U
BBIMOJHATh ~ XUMHUYECKUH  OKCIEPUMEHT  (IIpeBpalieHUs
OpraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJTYUYEHUE STUIICHA
U U3y4YeHHE €ero CBOICTB, KayeCTBEHHbIE pEaKIHH Ha
albACTU/IBI, KpaxMmal, YKCYCHYI KHUCIOTY; JAeHaTypauus
0eNIKOB MPU HarpeBaHUU, I[BETHBIE PEAKIH OEJIKOB; POBOIUTH
peaKkuMd HOHHOTO OOMEHa, OmpeneisaTh Cpeay BOJIHBIX
pacTBOPOB, KaUeCTBEHHBIE peakluu Ha Cylb(ar-, KapOoHaT- U
XJIOPU-aHUOHBI, Ha KaTHOH aMMOHWUSI; pemathb
SKCIIEpUMEHTaJIbHBIE 3aJaud 1o TeMam "Metamibl" u




BbIOMpas ONTUMalbHYIO (GOpPMY NpEACTaBICHUS U
BU3YaJIM3alUy;

— OLEHUBAaTh JIOCTOBEPHOCTb,
uHpOpMalUK, €€ COOTBETCTBHUE
MOpPaJIbHO-ITUYECKIM HOpMaM;

JETUTUMHOCTDb
IIpaBOBbBIM n

— BJAJeTh HABBIKAMHM pACIO3HABAaHUS M  3alLUThI
uHpopManuy, MHPOPMAIMOHHON  Oe3omacHoCTH
JIMYHOCTH.

"Hemeramnbl") B COOTBETCTBUM C NpPaBWIAMU TEXHUKHU
OezomacHOCTH  Tpu  OOpamieHud € BelIecTBaMU U
71a00paTOpHBIM O0OPYJOBAaHUEM; NPEACTABIATH PE3yJIbTaThl
XUMHUYECKOr0 3KcrepuMeHTa B (GopMe 3amuch ypaBHEHUM
COOTBETCTBYIOIIUX pEaKUUid U (OPMYIMPOBATH BBIBOABI Ha

OCHOBE 9THX PE€3yJIbTaTOB;
MP6 09. copMUPOBAaHHOCT, YMEHHUS  AHAJIU3UPOBATH
XUMHUYECKYI0  MHGOpMalMIo, TOJIy4yaeMyl U3  pa3HbIX

UCTOYHUKOB (CpelICTB MaccoBOM MH(opmMaluu, cetb MHTepHeT
U IpyTHe).

OK 04. 5ddexTuBHO
B3aMMO/JICHCTBOBATH U
paboTath B
KOJUICKTHUBE U
KOMaHjie

JINYHOCTHBIE pe3yJIbTATHhI

4acTu:

rPaXJAaHCKOI0 BOCIIMTAHMS:

— TOTOBHOCTh BECTH COBMECTHYI JIESTEIIBHOCTh B
HWHTEpEecax rpakIaHCKOTo OOIIECTBA;

— YyMEHHE  B3aUMOJCHCTBOBATh C  COLHMAIBHBIMHU
WHCTUTYTAMU B COOTBETCTBUU C WX (YHKIUAMU H
Ha3HA4YCHUEM.

MeTanpeameTHble pe3yJbTAThI J0JIKHBI OTPAKATh:

OBiajeHue YHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU

AeMCTBUAMM:

0) coBMecTHAsI J1eITeJIbHOCTD:

— TIOHMMaTh u HCITI0JIb30BAaTh MIpEUMyILECTBa
KOMaHJIHON ¥ UHJIMBUYaJIbHOU paboThI;

— TpUHUMATh  I[EJIA  COBMECTHOM  JeATEIhHOCTH,
OpraHU30BbIBATh U KOOPJAMHHUPOBATH JCUCTBUS IO €€
JOCTH)KEHHUIO: COCTaBJISITh 1aH JEHUCTBUH,
pacrmpenenarb pojii ¢ Yy4eTOM MHEHUH Y4aCTHUKOB
00CyKJaTh pe3ybTaThl COBMECTHOM pabOTHlI.

OBiajeHue  YHHBEPCAJbHBIMH  PeryJsiTHBHbIMU

JelCTBUSIMM:

I) IPUHATHE Ce0sl U APYTUX JIOJei:

AOJIKHBI  OTpaXKaThb B

JAucnuninHapHbie (NMpeaMeTHbIe) Pe3yJbTATbhl U J0JKHbBI

0TPakKATh:
IIP6 08. chopMuUpOBaHHOCTHP yMEHUH IUIAHUPOBATH H
BBITIOJIHATh ~ XUMUYECKUM  DKCIIEPUMEHT  (TMpeBpalleHus

OPraHMYECKUX BELICCTB NPU HArpEBaHMU, ITOJyYCHHUE ATUIICHA
U W3yYCHHE €ro CBOWMCTB, KayeCTBEHHBIC pEAaKUUU Ha
QIBACTHIBI, KpaxMall, YKCYCHYIO KHCIIOTYy; JI€HATypalus
OETIKOB NMPH HArPEBaHMH, IIBETHBIC PEAKLINU OEJIKOB; TPOBOIUTH
peakIuy HOHHOTO OOMEHa, ONpeNeNsITh Cpeay BOIHBIX
pacTBOpOB, KaUeCTBEHHbIE peakIMM Ha Cyib(ar-, KapOOHAT- U

XJIOPUI-AaHUOHBI, Ha KaTHUOH aMMOHUS; peliathb
SKCIIEpUMEHTANIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramnsl") B COOTBETCTBHMM C TPaBWJIAMH TEXHUKH
0e30MacHOCTH  MpU  OOpameHuHd C  BEIIeCTBAMHU U

71a00paTOpHBIM 000PYJOBAaHUEM; MPEICTABISTh PE3YyJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3almuCH YpaBHEHUH
COOTBETCTBYIOIIUX pEaKIHi U (QOpMYyITUpOBaTH BHIBOJABI Ha
OCHOBE ITHUX PE3YJIbTATOB.




IIPUHUMATh MOTHBBI U ApTYMEHTBI IPYTUX JIOACH IPU
aHaJIN3€e PE3yJIbTATOB JICATEIHHOCTH;

MpU3HABATh CBOE NPaBO U MpPaBO APYTUX JIIOAECH Ha
OIIIMOKH,

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MHUP C TMO3HUIUU
JPYTOro 4ejoBeKa.

OK 07.
CopeiicTBOBaThH
COXPaHEHHIO
OKpYKaIoIlei Cpebl,
pecypcocOepexreHuto,
MPUMEHATH 3HaHUA 00
M3MEHEHUH KJINMara,
TIPUHIIATIBI
OepeKITUBOTO
IPOM3BOJICTBA,

3P PeKTUBHO
JIECTBOBATH B
Ype3BBIYATHBIX
CUTYyaIHAX

JInyHOCTHBIE pe3yabTaThl

A0JIZKHBI  OTpaKaTb B

YacTu:
IKOJOIHYe¢CKOro BOCIMTaAaHUA:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOW  KYJBTYPHI,
IIOHMMAHHE BIMSHHAA  COLUAIBbHO-3KOHOMUYECKHX
MPOLECCOB Ha COCTOSIHUE NMPUPOJHOW U COLHAIBHOMN
Cpensl, OCO3HaHME  IIOOANBHOTO  Xapakrepa
9KOJIOTUYECKUX TTPOOIeM;

IUIJAHUPOBAHUE M OCYILECTBICHHE [JEHUCTBUM B
OKPYJKaloIllEW Cpele Ha OCHOBE 3HAHUA LeleH
YCTOMYHMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUIATHE ACHUCTBUN, NMPUHOCSIIMX BpPEN
OKpY>KarolleH cpee;

yMEHUe IIPOTHO3UPOBATh
JKOJIOTUYECKHUE  IOCIIECACTBUSA
JNEUCTBUMN, IPENOTBpALIATh UX.

HeOJIaronpusITHbIE
peINpUHIMAEMBIX

MeTtanpeameTHble pe3yJibTAThI J0JKHBI OTPAKATH:

OsBJyaaenue

YHHBepPCAJIbHBIMHU y4eOHbIMH

MO3HABATEJIbHBIMU /1eCTBUAMM:
B) padoTa ¢ unopmaumeii:

UCIONIb30BAaTh  CpPeACTBa  MH(MOPMALMOHHBIX U
KOMMYHHMKAIIUOHHBIX ~ TEXHOJOTMH B  pEIICHUU
KOTHUTUBHBIX, KOMMYHHUKaTUBHBIX u
OpraHU3alMOHHBIX 3a1a4 c coOII0IeHUEM
TpeOOBaHUN HSPrOHOMUKH, TEXHUKU OE30MacHOCTH,
TUTHUEHBl,  pecypcocOepexeHusi,  NpPaBOBbIX U

JucnuninHapHabie (MpeaIMeTHbIE) Pe3yabTAThl M JI0JKHBI
0TpaXKaTh:

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUA: O XUMHYECKOM
COCTaBJISIIOLIEH €CTEeCTBEHHOHAYYHOW KapTUHBI MHUpPaA, POJIU
XUMHUU B TI0O3HAHUM SBJICHUH TNPUPONbI, B (OPMHPOBAHUU
MBILUIEHUST M KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIHMOHAJIBbHOMN
IPaMOTHOCTH, HEOOXOJUMOM Ui peIleHUs NPaKTUYECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY
310pPOBBIO U IPUPOJIHOM cpene;

IIP6 10. cdopmMupoBaHHOCTH YMEHUH cOOIIOAaTh HpaBHiIa
9KOJIOTUYECKU  11€JIeCOO0pa3HOro MOBEACHHS B OBITY U
TPYZOBOM JIEATEIBHOCTH B LEJSIX COXPAHEHHS CBOETO 3/J0POBbS
U OKpYJKaloLIEH MPUPOJHON Cpenbl; YYUTHIBAaTh OMNACHOCTh
BO3/ICICTBUS Ha >KUBbIE OPraHU3Mbl ONPEJECICHHBIX BEILIECTB,
IIOHMMasi CMBICJI  [IOKa3aTeis IMPENEebHOM  JOIyCTUMOM
KOHIIEHTpALUH.
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3TUYECKUX
0€30IIaCHOCTH.

HOPM,

HOpPM

UH(POPMALIMOHHOM
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2. CTPYKTYPA U COAEP KAHME JUCIHUIIJIMHBI « XUMMUA»

2.1. O0bemM AUCHUNIMHBI ¥ BUBI Y4eOHOH padoThI

OuHasna popma

Buj yue6Hoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTe/IbHOM MPOrPpaMMbl Y4eOHOM U CHHUIITTHHBI 72
BT. U..

TEOpETHUECKOe 00yUueHne 34
nabopaTopHbIE 3aHATHUS 2
MIPaKTUYECKHE 3aHATUS 34
Camocmosmenvhas paboma 0
IIpome:xyTouHasi aTTecTanus (3a4eT C OLIEHKOMN ) 2

3ao4Hana ¢opma

Buj yueOHoit padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 72
BT. U..

TeopeTHYecKoe 00yUueHue 8
ab0paTOPHBIC 3aHITHS 2
MPAKTUYECKHUE 3aHITHUS 8
Camocmosmenvhas paboma 52
IIpomexyTouHas aTTecTANMA (3a4ET C OLEHKOI) 2
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2.2. TemaTu4eckuii IJIAH M co/iep:KaHNe TUCITUTIIIUHBI

dopmupyeMbl
e
KOMIIETEHIIUH

HaumeHnoBanue Conepskanue y4e6HOro MaTepuaia (0CHOBHOE U NPO(eCCHOHAILHO OPHEHTHPOBaHHOE)?, | O0bEM
pa3aesioB U TeM JabopaTopHble U MPAKTHYECKHE 3aHATHS, MPUKIATHOH MOIY b 4acoB

1 2 3 4

Conep:kaHue y4eOHOIro MaTepuaJia 64

Pasjen 1. TeopeTnueckue 0CHOBBI XUMUM 16

Tema 1.1. Conep:xanue y4eOHOro MaTepuaJia 2 OK 01
OcHOBHBIE XUMHYECKUH eMeHT. AToM. SIapo aToma, U30TOIBI. DJIEKTPOHHAS 000109Ka. DHEPTreTUIECKUE
XMMHYECKHUE IOHATHS |ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTaiH, s-, p-, d- ameMeHTbl. OCOOEHHOCTH pacmpeaencHus
U 3aKOHBI, CTPOECHME |3JIEKTPOHOB 0 OpOUTAIAM B aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAsS
aTOMOB  XMMHYECKUX |KOH(UTrypaius aToMOB. OCHOBHBIC XMMHUYECKHE 3aKOHBI

9JIEMEHTOB IIpakTHYecKHe 3aHATHSI

[Mpaktuueckas padora Nel. «OCHOBHBIE KOJHYECTBEHHBIC 3aKOHBI B XHUMHH H PacdeThl IO
YPaBHEHUSAM XUMHUYECKUX PEaKIIUM».

OTtHocuTeNnbHBIE aTOMHAs U MOJIEKYJIsIpHass Maccsl. MoinsipHass macca. KonnuecTBo BemiecTsa. 1
MaccoBas nmons BemecTBa. 3akoH ABoraapo. MomsipHbiii o0beM razoB. OTHOCHTENIbHAS
IUIOTHOCTE r'a30B. PacdeTsl 110 YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCIOJIL30BAaHUEM MAacCOBOU
JIOJIA BEIEeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

Tema 1.2. Conep:xanue y4eOHOro MaTepuaJia 2
ITepuoguueckuii IlpakTHyeckHe 3aHATHA
3aKOH u ([Ipaktuueckas padora Ne2. «3ydeHne nepuoguuecKux 3aKOHOMEPHOCTEN U X B3aUMOCBSI3U CO OK 01
[Tepnonnueckas CTPOEHHEM aTOMOBY. OK 02
cucremMa XUMHYeCKUX |[lepuoguueckas cucteMa xumuueckux aiemMeHToB J[.M. MenneneeBa. CBsA3b NMEpUOANYECKOTO
snementoB  JI. W |3akona u [leproqudeckoil CHCTEMBI XMMHYECKHX JIEMEHTOB C COBPEMEHHON TEOpUE CTPOCHUSI
MenieneeBa, ux CBsI3b |aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH
c COBPEMEHHOM |POCTHIX M CIIOXKHBIX BEHIECTB TI0 TPYINaM U meprogaM [lepHoandeckoil CUCTeMbl. 3HAUCHUE
TEOpHUEN CTPOCHUS |IEPUOAMYECKOTO 3aKOHA M CUCTEMbl XMMHMYECKHMX dneMeHToB [I.J. MeHneneeBa B pa3BUTHU

* O0OpasoBareIbHas OpraHu3anys BIPABe CAMOCTOATENBHO ONPEAENIATH IIOCIEN0BATENLHOCTD U3yYEHUS PA3Ae/IoB U TEM, BXOIALINX B HUX, a TAKKE IIEPEPACIIPEALIIAT KOJIUIECTBO
9acoB ISl OCBOCHHSI 00YUYAIOIIUMHUCS YISOHOT0 MaTepralia, ¢ y4eTOM JIOTHKH (POPMUPOBaHKS JUCIUIUIMHAPHBIX PE3yJIbTaTOB, OOIIUX U IPO(PECCHOHATBHBIX KOMIICTCHITUH,
MEKITPEIMETHBIX CBSI3¢H C APYTMMHU AUCHHUILIHHAMH 0011e00pa30BaTeIbHOI0 U 00IIepodecCHOHaIBHOT0 NUKIOB yueonoro mrana OIT CITO.
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aTOMOB HayKH.
YcTaHOBIIEHUE CBA3M MEXKIY CTPOCHHMEM aTOMOB XMMMYECKHX DJIEMEHTOB U NEPUOAUYECKHM
MU3MEHEHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUHN B COOTBETCTBHUHU C MOJIOKEHUEM
[lepuoauueckoil cuctemsl. PellieHne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUi Ha
XapaKTepu3aluio XMUMHUYECKHX 3JIEeMEHTOB «Mertamnuueckue / HeMeTaJUIMYecKHe CBOWCTBa
XMMHMYECKHX DJIEMEHTOB B COOTBETCTBMM C HX DJIEKTPOHHBIM CTPOCHHEM MU IIOJIOKEHUEM B
MEpUOANYECKON cucTeMe XuMuueckux aseMeHToB /(.M. MeneneeBay
Tema 1.3. Copep:xaHue y4e0HOIr0 MaTepuaJia
Crpoenne Bemectsa | CTpoeHHe BellecTBa. XUMHUUECKast CBsA3b. BUIbI XUMUUECKOM CBsI3M (KOBaJICHTHASI HETOJISIPHAS
u IPUPOJIA | U TONISIpHAsi, MOHHAsI, MeTaJulnueckas ). MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOW XUMHUYECKOM OK 01
XMMHYECKOM  CBs3W. | cBsi3M  (OOMEHHBI M JIOHOPHO-AaKIENTOpHBIN). Bomopomnas cBs3b.  BajeHTHOCTS.
MsorooGpasue ONEeKTpOOTpULATENBHOCTh. CTeNeHb OKUCIIECHU. FIOHBI: KATHOHBI M aHHOHBI
BEILIECTB IIpakTHYecKue 3aHATHS
[IpaxTuyeckas padora Ne3. «CtpoeHue BelecTBa u Npupoia XUMUUECKOH CBA3M».
JlemoHcTpanuus Mojened KpUCTaUIMYECKUX PELIEeTOK: MOHHOHM (XJOopuA HaTpusi), aTOMHOM
(rpacdut 1 anmas), MOJEKYJSAPHON (YIJIEKUCIHBIA ra3, Hoj), METAIIIMUECKON (HaTpHii, Maruuii,
Menb). Pelienne mpakTHUeCKHX 3a/laHUi Ha COCTaBJIEHHUE 3JIEKTPOHHO-rpaduueckux Gopmy
3JIEMEHTOB 1—4 nepnoaoB
Coaep:xkanue yueOHOro MaTepuasa
Knaccudukanuss HeopraHmdyeckux BemiecTB. HoMeHKIaTypa HEOPraHWYECKHX BEIIECTB
Tema 1.4. (oxcuabl, THIPOKCUABI, KHCIOTBI, COJM). BemecTBa MOJIEKYJISPHOIO M HEMOJEKYJSPHOIO OK 01
Kiaccuduxariys, CTpOEHHUsl. ArperatHble COCTOSHUS BeulecTBa. Kpucrammmyeckune W aMop(HBIE BEIIECTBA. OK 02
" HOMEHKJIaTypa | S3AKOH IIOCTOSHCTBA COCTaBa BEUIECTBA. THIBI KPHCTAILTMYECKHMX —PEIIETOK (aToMHas,
HEOPraHHYCCKUX MOJIEKYJISIpHAsl, HOHHAsl, METAJIMYecKas). 3aBUCUMOCTb CBOWCTBAa BEIIECTB OT THIIA
BEILECTB KPUCTAJUIMYECKON pEeHIETKH

HpaRanecRne 3aHATHSA

[TpakTiueckas pabota Ne4. «HomeHKkI1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenune mnpakTHueckWx 3amaHUil 1O KiIaccH(HKAIMKM, HOMEHKIATYype W XUMHUYECKHM
dbopMynaM HEOPraHMYECKHX BEIIECTB PA3WYHBIX KIAcCOB (YrapHbIil ra3, yriaeKUCIbIH ras,
aMMMaK, TalieHas U3BeCTh, HeTallleHasi U3BECTh, TUTHEBAs COJIA U JIPYTHX): Ha3BaHUS BEIIECTB
no MexayHapoaHoi (MIOITAK) wnu TpuBHanbHOW HOMEHKIATYpE M COCTaBIIEHUE (POPMYIIBI
XUMHYECKHUX BEIICCTB, OMpPENEICHUE MPUHAMIC)KHOCTH K Kiaccy. [louck wH(boOpManuu mo
HAa3BaHUAM, UJICHTHU(PHUKATOPAM, CTPYKTYPHBIM dopMyliaM. AHaIN3 XUMUYECKON MHpOpMaIH,
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NOJy4aeMOi M3 pa3HBIX HCTOYHHMKOB (CpeACTB MaccoBoil mHpopmanuu, cetb MHTEpHET U
Jpyrue)

Conep:xanue yueOHOro MaTepuaJia

XuMH4YecKas pcaKkuu. KﬂaCCI/I(I)I/IKaI_[I/I}I XHUMHUYCCKUX peaxunﬁ B HeOpFaHquCKOﬁ n

Tema 1.5. OpraHMYeCKON XMMHUHU. 3aKOHBI COXpPAHEHHs] MAacChl BEIIECTBA, COXPAHEHUS U NPEBpaIlCHUS OK 01
Tumbl  XMMUYECKHX |3HEPTUM MPU XMMHUYECKHUX peakuusax. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIUH (YPaBHEHUS
peakuui OKHUCJICHUS-BOCCTAHOBJICHMSI,  CTENEHb  OKHUCJIEHUS, OKHUCIUTEIb UM  BOCCTAHOBUTEIb,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAaKLMM B IPHUPOJE, IPOU3BOJACTBEHHBIX IIpoOLECCAX U
KU3HEESTeIbHOCTH OPTraHU3MOB)
Conep:xanue y4eOHOro MaTepuaJia OK 01
OK 02

Tema 1.6.

CKOpOCTh XMMHYECKHX
peakuuii. XUMHUYECKOE
paBHOBeECHE

CKOpOCTh peaklMM, €€ 3aBUCHUMOCTb OT pa3IM4YHbIX (DAKTOPOB: MPUPOABI pearupyrommx
BELIECTB, KOHILEHTPALUU pPEearupyrouIuX BEIIECTB, TEMIEpPaTypbl U IUIOMIAJN PEAKIIMOHHOU
noBepXHOCTH. TernoBble 3PPEKThl XUMUYECKUX PeaKIil: 3K30- U 3HJO0TEPMUYECKHE PEAKLINH.
OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTOpbl, BIUSIOLIIME HA COCTOSHHUE
XMMHUYECKOTO pPaBHOBECHs (KOHLIEHTpAIMsl peareHTOB WM HPOAYKTOB PEaKIMH, JaBICHHUE,
temneparypa). [Ipunnun Jle Hlatense

IIpakTH4yeckue 3aHATHS

[IpakTuueckas pabora NeS. «BausHue pa3nuuHbIX (DAKTOPOB HA CKOPOCTh XHMHYECKOM
peaKIum.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha aHanu3 (HaKTOpOB, BIUSAIOIIUX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON peakIuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakluu OT
NPUCYTCTBUS KaTaiu3aTopa Ha NpPUMEpE pasloKEHUs MEepoKCHIa BOAOPOAa C MOMOIIBIO
JUOKCHJA MapraHila M KaTajlas3bpl. PelieHue MNpakKTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
npumenenue npuHiuna Jle-lllarense 1uis HaXOoXIEeHUS HampaBiICHHUs CMEHICHHUS] PaBHOBECUS
XUMHYECKOW peaknmuu W aHanu3 (HaKTOpOB, BIHUSAIOIMIMX Ha CMEIICHHE XHUMUYECKOTO
paBHOBECHS

Conep:xaHue y4eOHOro MaTepuaJia

PactBopbl. Buael pacTBOpoB MO coAepKaHMIO PAcTBOPEHHOI'O BelllecTBa. PacTBOPUMOCTB.
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Ilousatue o AUCTICPCHBIX CUCTEMax. Hctunnpie u KOJUIOUJHBIC PACTBOPBLI. Maccosas JOJIA
BelecTBa B pactBope. [lonstre o BogopoanoM mokaszarese (pH) pactBopa. DnekTpoauTHdecKas

Tema 1.7. nucconmanusi. CUIIbHbIE U C1a0ble 3JIKTPOJIUTHI, HEAJIEKTPOIUTHL. Peakiiu nonHoro oOMeHa OK 01
PactBopHI, teopus | /IabopaTopHble 3aHTHS OK 02
JICKTPOIUTHICCKOM JlaGopatopHas padota Nel «IIpuroroBieHue pacTBOPOB». OK 04
JUCCOLHAIINH | [IpuroToBIeHre pacTBOPOB 3aJaHHON MAacCOBOM JOJEH PaCTBOPEHHOTO BEINECTBA, MPOBEICHUE OK 07
HOHHBINH 0OMEH peakiuii HMOHHOTO OOMEHa, ONpEeNeNeHHe Cpeabl pPACTBOPOB BEIIECTB C  MOMOIIBIO 2

YHHUBEpPCAJIbHOIO HMHJMKAaTOpa (KHchas, HeHTpasibHas, IIejo4yHas). 3aJaHHs Ha COCTaBJICHHE

HMOHHBIX peakluil. PenieHne mpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUl HAa PACTBOPHI,

UCIIOJIb3yEMbIE B OBITOBOW U IPOM3BOJACTBEHHOM JI€ATEILHOCTH YEJIOBEKa
KonTpoansnass pabora
1 CrtpoeHue BelecTBa 1 XUMUYECKHe peakiuu (1o pasaeny 1) 1
Paznen 2. Heopranuueckass xumus

10

Conep:xaHue y4eOHOro MaTepuaJia 8 OK 01

Meramnbl. [lonoxxkenue wmetamoB B Ilepuonuueckoid cucTeMe XUMHUYECKHUX 3JIEMEHTOB. OK 02
Tema 2.1. Oco0OeHHOCTH CTpOEHHSI 3JEKTPOHHBIX 000JI04eK aromMoB MerawioB. OOmue Qusnueckue OK 04
DuzHKo-xuMHUIecke | CBOMCTBa MeTaiioB. CILiaBpl METAJIOB. DIEKTPOXUMHMYECKUH psAJ HAIpSHKCHUH METAUIOB. )
CBOICTBA XUMUYEeCKHE CBOMCTBA BaKHEHUIIMX METAJUIOB (HATPUil, Kalnui, KaJblui, MarHui, aJlfOMUHUMN,
HEOPraHUIECKHX IIMHK, XpOM, JKeJle30, Melb) M MX coeauHeHuil. OOmue crocoObl MOJYyYeHHsS METaJIOB.
BEIECTB [IpuMeHeHne MeTaIOB B OBITY M TEXHUKE

Hewmerannsl. [Tonoxenne Hemeraiuio B [leproanueckoit cucreme XuMHUECKUX daeMeHToB J1.1.

MenneneeBa W OCOOCHHOCTHM CTpOeHHsI aToMoB. DU3HYECKHE CBOWCTBA HEMETAILIOB. )

AmoTponus HeMeTauIoB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa). XuMHUIECKHE
CBOMCTBA U MPUMEHECHHNE BAXKHEHIIINX HEMETA/UIOB (TaJIOT€HOB, CEPhl, a30Ta, hocdopa, yriaeposa
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U KpPEeMHHSA) U HUX COEAMHEHUN (OKCHJIOB, KHCIOPOJCOACPKAIIMX KHUCIOT, BOJIOPOIHBIX
coequHeHM). [I[puMeHeHne BAXKHEUIINX HEMETAUIOB U X COCTMHECHUM

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCUICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojieli u I[p) I'eneTtnyeckast CBs3b HCOpPraHNM4YeCKUX BCHICCTB, IMNPUHAMICKAIINX K
PAa3JIMIHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B U3MCHCHUM CBOMCTB IMPOCTBIX BCUICCTB, BOAOPOAHBIX
COGHHHCHHﬁ, BBICHINMX OKCHUIOB U THAPOKCHUIIOB

HpaRanecmle 3aHATHUSA

[IpakTuueckas padora Ne6. « PU3NKO-XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBneHre ypaBHEHMH XUMHUYECKHMX pEaKkUUd € ydacTHEeM IMPOCThIX U  CIOXKHBIX
HEOPraHUYECKUX BEIIECTB: METAIJIOB U HEMETAJIOB, OKCHUIOB METajuIOB, HEMETauIOB U
aM(OTEPHBIX 3JEMEHTOB; HEOPTaHMUECKUX KHCIIOT, OCHOBAaHMH M aM(pOTEPHBIX THAPOKCHIIOB,;
HEOPTaHUYECKUX COJICH, XapaKTepPHU3YIOIINUX X CBOICTBA.

Pacuérer Macchl BemecTBa mim 00bEMa ra3oB M0 W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIIH
00BEMY OTHOTO U3 YYACTBYIOIIMX B PEaKIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOTUYECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIIU OJHO U3 BEIIECTB MMEET MpUMecH. Pelienne mpakTHkKo-
OpUEHTHUPOBAHHBIX 3a/laHUi Ha CBOWCTBA, COCTaB, MOJMy4YeHUE W O€30MacHOe HCIOIb30BaHHE
BOKHEHIINX HEOPTaHUIECKHUX BEIIECTB B OBITY M MPO(ECCHOHAIBHON ACATEIbHOCTH YeJI0BEKa

Tema 2.2.
WNnentuduxarus
HEOPraHMYECKUX
BEILIECTB

Cojep:xaHue y4e0HOT0 MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHnas padora No2 «MneHTudukanus HEOPraHMIECKUX BEIIECTBY.

Pemmenue SKCICPUMCHTAJILHBIX 3a/la4 110 XUMUYCCKHUM CBOMCTBaM METAJUIOB U HEMCTAJLJIIOB, IIO
pacro3HaBaHUIO W TIONYYCHHUIO COCJAWHEHWA METAUIOB M HEMETaUIOB (B3aMMOJICHCTBHE
THIPOKCHU/Ia ATFOMUHHS C PACTBOpPaMH KHUCIIOT | IenoueH,). MneHTudukaus HeopraHndecKux
BEIICCTB C KCIIOJIb30BAaHHEM HMX (PH3UKO-XMMHUYECKHX CBOWMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaxmuii. KauecTBeHHbIe peakuuu Ha cyibdar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOHBI
METaJUIOB M KATHOH aMMOHHSI

OK 01
OK 02
OK 04

KonTpoabsnas pabdora
2

CBolicTBa HEOPraHWYECKUX BELIECTB (110 pa3aemny 2)
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Pa3nes 3. Teopernueckue 0CHOBbI OPraHMYeCKONH XHMHHU

Tema 3.1.
Knaccudukanms,

CTpOCHHE u

HOMEHKJIaTypa
OpraHUYECKUX BELIECTB

Copep:xaHue y4eO0HOI0 MaTepuaJa

[TpenMeT opraHM4ecKON XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B ITOJIyYEHUU HOBBIX
BELIECTB M MarepuayoB. Teopusi cTpoeHus opraHmdeckux coequHeHuii A.M. Bytneposa, eé
OCHOBHbIe moJyiokeHHust. CTpyKkTypHble (OpMyJBl OpraHudeckux BemiecTB. ['omosorus,
n30Mepusl. XMMHYECKasi CBSA3b B OPraHUYECKUX COCIMHEHUSX: KPATHBIE CBA3H, G- U TT-CBA3H.
[IpencraBnenne o kinaccupUKalMM OpraHUYecKUX BemiecTB. HoMmeHknaTypa opraHudeckux
COeJMHEHUI (cucTemMaTnyeckas) W TPUBHAJIbHBIC HA3BaHUS BAXHEWIIMX IpeJICTaBUTENIEH
KJIACCOB OPraHMYECKHX BEIIECTB

HpaRanecmle 3aHATHSA

[Tpaktnueckas pabora Ne7. «HomeHKkIIaTypa OpraHn4ecKUX BELECTBY.

OszHakomieHMEe C o00pa3naMy OpPraHMYECKHX BEINECTB M MaTepualaMd Ha HUX OCHOBE,
MOJCIUPOBAaHME  MOJIEKYJl ~ OpPraHMYeCKUX  BEIeCTB,  HAOMIOJeHHE UM OINHCaHHe
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHUYECKHX BEIIECTB IIPU HarpeBaHUU
(nnaBnenue, oOyrnuBanue U ropeHue). CocTaBieHHE MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX
(opMynT OpraHMYECKMX BEHIECTB OTHCIBHBIX KJIACCOB, WCHOJNB3YSd WX Ha3BaHUSA IO
CHUCTEMaTHYeCKOH M TPHUBHAIBHON HOMEHKJIAType (ITWJIEH, AaleTWIeH, TIJIMLEpPHUH, (EeHO,
(dopmanpaeru, YKCycHas KHCJIOTa, TNIMIUH). PacueTsl mpocteifmeii popMynbl opraHmdecKon
MOJIEKYJIbl, HCXOJIsl U3 3JIEMEHTHOI0 cocTaBa (B %)

OK 01

Pa3znen 4. YrieBoaopoanl

10

Tema 4.1.

Copep:xanue y4e0OHOro MaTepuaJia

[IpenenbHpIe YrIeBOAOPObI (AJKaHbBI): COCTaB M CTPOCHHE, TOMOJIOTHYCCKUN psia. MeTaH u
9TaH: COCTaB, CTPOCHHE, (U3MUECKHEe W XHMHUYECKHE CBOMCTBA (pEakiMu 3aMElICHHS H
TOpPEHMs]), OJyUYeHUE U PUMEHEHHE.

OK 01
OK 02
OK 04
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YrneBonopoasl MU UX
HPUPOAHBIE UCTOYHUKU

HenpenenbHbie yriieBogopoas! (aIKEHbI, aJIKaJAUCHbI, aJTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTUYECKUN PsAll. DTWIEH W MPOIMMIEH: COCTaB, CTPOEHUE,
(u3nUecKre U XUMUYECKHE CBOMCTBA (PEaKIUU THIAPUPOBAHUS, TaIOTEHUPOBAHUS, THIPATAIINH,
OKHCJICHUS U TIOJIMMEPHU3AINH) TIOJyUYeHNUEe U IPUMEHEHNE.

Ankanuensl: OytaaueH-1,3 u meTmwnOyTaauen-1,3, XuMU4IecKoe CTPOCHHE, CBOMCTBA (peaKius
MOJIMMEpU3AIli), TPUMEHEeHHE (i1 CHHTE3a MPUPOJHOTO M CHHTETHYECKOTO KaydykKa H
pE3UHBI).

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUN psa. AIETHUICH: COCTaB,
XUMHUYECKOe CTpOCHHE, (U3NYECKME M XUMHUYECKHE CBONCTBA (peakUuu TUIPUPOBAHWS,
TaJIOTEHUPOBAHMS, THApPATAlUM TOPEHUs), TOJydYeHHE U  NpUMEHeHHEe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOr'O TUIAMECHH JIJIsl CBAPKH M PE3KH METAJJIOB)

ApomaTtnueckue yrieBonopoabl (apensl). benson u Toiyon: cocras, cTpoeHHe, GU3HMYECKHE U
XMMHAYECKHE CBOWCTBA (PEaKLUU raJIOTCHUPOBAHUS M HUTPOBAHUS ), TIOJTYUYCHHUE U TIPUMEHEHUE.
TokcuuHOCTh apeHOB (BiMsHHE OCH30JIa HA OPraHU3M YEJIOBEKa). ['eHeTHyeckas CBSI3b MEXKIY
YIJI€BOAOPOAAMH, IPHHAUICKALTIMH K PA3IMYHBIM KJIACCAM.

[IpupoaHble NCTOYHHUKH YTIIeBOAOPOIOB. [Ipupoanslii ra3 u nomyTHbIe HedTsAHbIE Ta3bl. HedTs
u e mpoucxoxnaenue. CrocoObl nepepaboTku He(TH: MEeperoHka, KPeKUHT (TePMHUYECKUi,
KaTaJUTUYECKUi), nmponu3. [IpomykTel mepepa®oTkn HedTH, UX TNPUMEHEHHE B
HPOMBIIIJICHHOCTH

¥ B ObITy. KaMeHHBIN yroyib ¥ IPOJIYKTHI €T0 MepepadoTKH

Tema 4.2.
Du3NKO-XUMHUYECKUE
CBOMCTBaA
YIJIEBOJOPOIOB

Conep:xaHue y4eOHOro MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlabopaTtopHnas pabota Ne3 «CBoiicTBa yTieBOIOPOIOBY.

TpuBHanpHas U MEXIyHApOJIHAs HOMEHKIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOTyYeHUs
yrieBoaopoaoB. [lomydeHue 3THieHAa M U3y4YEHHUE €ro CBOMCTB. MoAenupoBaHUE MOJIEKYT U
XUMHUYECKHUX TMPEeBpaIleHUI YIIeBOJOPOIOB (Ha MpUMepe dTaHa, STUJICHA, alleTUJIeHa U JIp.) U
raJoreHOMPOU3BOTHBIX

OK 02
OK 04
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Pasznea 5. Kucaoponocoaep:xamue opranudeckue coelMHeHust

14

Tema 5.1.
Cnuptel. Genon

Copep:xkaHue y4e0HOI0 MaTepuaJia

[IpenenbHbIE OTHOATOMHBIE CITUPTHI (METAHOJI U ATAHON): CTPOEHUE, GU3NYECKUE U XUMUYECKUE
CBOMCTBA (peakluy C aKTUBHBIMM METAJUIaMH, rajJoreéHOBOAOPOIaMH, TOPEHHUE), MTPUMEHEHHE.
Bonoponusie cBsizu Mexay MoJieKylnaMu cnupToB. DU3MOIOTHYECKOe IeHCTBUE METaHolla U
3TaHOJIa Ha OPTaHU3M YEeJIOBEKA.

MHoroatoMHble CIUPTHI (ITUIEHTIUKONIb U TJIMIEPUH): CTpOCHUE, (PU3HUECKUEe U XUMHUYECKHEe
CBOMCTBaA (BBaHMOﬂeﬁCTBHe CO MMECJIOYHBIMH MCTAJUIaMM, KA4YCCTBCHHAA PCAKOUA Ha
MHOTOaTOMHbBIE CIHUPTHI). PUNOIIOTUYECKOE ACHCTBUE HA OpraHu3M uenoBeka. [Ipumenenue
TJIMICpHUHA U OTUJIICHIJIUKOJIA.

®enon. CTpoeHne MOJEKyNbl, (U3NYECKHEe U XUMHUYECKHE CBOMCTBa (peHosa. TOKCHYHOCTH
(enomna, ero Gu3noIOrHYECKOE ACHCTBIE HA OpraHmu3M uenoBeka. [Ipumenenne denosa

OK 01
OK 07

Tema 5.2.
AJIBIETUIBI.

KapOoHOBBIE KUCIIOTBI.

CrnosxHbie 3¢upbl

Copep:xkaHue y4e0HOIr0 MaTepuaJia

Anpierusipl M KeTOHBI ((hopManmbAeTuy, aneTalbJIerul, areToH): CTPOCHUE, (PUINYCCKUE U
XMMHUYECKHE CBOMCTBa (peakluy OKUCIEHUS M BOCCTAHOBIICHUS, KauyeCTBEHHbIE pEaKIUH),
NOJTy4YEeHUE U TPUMEHEHHE.

O/HOOCHOBHBIE MpeJeNibHble KapOOHOBBIE KHCIOTHI (MypaBbUHAash M YKCYCHas KHCIOTHI):
cTpoeHue, (U3MYeCKHe W XUMHUYECKHME CBOMCTBa (00IIME CBOMCTBa KHCIOT, pEaKIus
TepupUKalMK), ToJydeHHe U mpuMeHeHne. CTeapuHOBas W OJEMHOBAas KHCIOTHI Kak
NPEACTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbBUIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT,
UX Morollee JeicTBue.

CrnoxHble AQHUPBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIOXHBIX 3(UpOB. XKUpHI
I'maposnus sxupoB. Ilpumenenue xxupoB. buonornyeckas posib KHPOB

OK 01
OK 02
OK 04

Tema 5.3.

Conep:xaHue y4eOHOro MaTepuaJia

YrneBoapl: cocTaB, KiacCUUKalUs yrieBOIOB (MOHO-, AW- W Toiucaxapuibl). [noko3a —
OpOCTeHIINN MOHOCaxapHa: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbI, (PU3UYECKHEe U XUMUYECKUE
CBOMCTBa TJIIOKO3bI (B3aumojencTBue ¢ ruapokcuaoM meau (II), oxucnenHue amMmuayHbIM
pactBopoM okcua cepedpa (I), BoccranoBiaeHUE, OpPOKEHHE TITIOKO3BI), HAXOXKJICHUE B IPUPOJIE,

OK 01
OK 02
OK 04
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Yruesoanl

IMPUMCHCHHUEC TJIFOKO3BbI, 6I/IOJIOFI/I‘IGCK3.$I POJIb B KUBHCACATCIIBHOCTH OpraHu3Ma 4YCJIOBCKA.
®otocuHTe3. PpyKTO3a KAaK H30MEP TITHOKO3HBI.

Caxapo3a — MpeAcTaBUTENb IUCAXapHUIOB, TUIPOJU3 Caxapo3bl, HAXOXKJEHUE B MPUPOJE U
IpUMEHEHHE.

[Monucaxapuapl: KpaxMan M LEJUII0JI03a KakK MpUpOAHbIe moiaumepbl. CTpoeHue Kpaxmana U
LEJUTI0N03bl, (PU3NYECKHE U XUMUYECKUE CBOMCTBA Kpaxmaina (THIpoJin3, KaYeCTBEeHHAs peakLus
C MOJIOM)

Tema 5.4.
DU3UKO-XUMHYECKHE
CBOlCTBa
KHCJIOPOAO0COIepKAIIN
X OpraHUYEeCKUX
COCOUHCHHI

Copep:xkaHue y4e0HOIr0 MaTepuaJia

HpaRanecmle 3AHATHUSA

[Ipaktuyeckass pabora Ne8. «HomeHknarypa KHCIOPOJOCOAEPKAIIMX  OPraHUYECKUX
COCIUHEHUI».

TpuBHuanbHas U MEXAyHapOAHAs HOMEHKIJIATYpa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTyYESHUS
CIHUPTOB U (PEHOJIOB, KAPOOHOBHIX KUCIOT U A(PUPOB, ATBJIETUIOB U KeTOHOB. CoCTaBIeHHE CXEM
peakuuii (B TOM 4YHCIIE IO MPEJIOKESHHBIM LENOYKaM TMPEBpAIlEHHU), XapaKTepU3yHOIIHX
XMUMHAYECKHE CBOWCTBA KUCIOPOI0COACPKAIINX OPTaHUIESCKUX COEIMHEHHUH

[Ipaktuyeckass padora Ne9. «Xumuueckue M (pusnyecKue CBOMCTBA KHUCIOPOJIOCOAEPIKAIINX
OpPraHMYECKUX COCAUHEHUS.

[IpoBenenue, HaOmOJEHHE U OMNMCAHUE JIEMOHCTPALMOHHBIX OIIBITOB: TOPEHHE CIHPTOB,
KayeCTBEHHbIE PEAKIUHU OJHOATOMHBIX CIUPTOB (OkHcieHue sTaHoja okcugoMm meau (II)),
MHOTOAQTOMHBIX CIIUPTOB (B3aMMOJAEHCTBHE IiiniepuHa ¢ rujapokcuaom meau (I1)), anpaernnon
(okucnenue aMMHMayHbIM pacTBOpoM okcuaa cepeOpa(l) u ruapoxcuaom wmeau  (ID),
B3aMMO/ICICTBHE KpaxMalla C HOJIOM), U3YUEHUE CBOMCTB PacTBOPa YKCYCHOM KHCIIOTHI

OK 01
OK 02
OK 04

Pa3znen 6. A3oTconepxainiue OpraHuyecKkue coeIuHeHust

Tema 6.1.
AMUHEL

Conep:xaHue y4eOHOro MaTepuaJia

AMUHBI: METUJIAMHUH — MPOCTEUIINI MPEACTaBUTEIb aMHHOB: COCTAaB, XMMHYECKOE CTPOCHHE,
(uznyueckre U XUMHUYECKUEe CBOMCTBA, HAXOXKIEHUE B PUPOJIE.

AMHUHOKHCIIOTHl Kak aM(OTepHble OpraHUYecKue coeqUHEHUs. PU3MUECKue U XUMHUYECKHE
CBOICTBAa aMHUHOKHMCIOT (Ha mOpuMepe INMLKHA). buosornyeckoe 3HaYeHHE AaMUHOKHCIIOT.

OK 01
OK 02
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[Tenrtunpr. OK 04
benku xak nmpupoiHsle nonuMepsl. IlepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEIKOB.
AMHHOKHCIIOTEL XUMHUECKUE CBOMCTBA OEITKOB: THAPOIIH3, ICHATYpAIlHsl, KAYeCTBEHHbIE pEaKIIMi Ha OEIKH
Benku IIpakTHYecKue 3aHATHS
[Ipaktuyeckast padora Nel(. «CBoiicTBa a30TOCOEPKALINX OPTAHUUECKUX COCTUHEHUI.
dusnueckue M XUMHUYECKHE CBOMCTBA aMUHOB (peakuuu C KHCIOTaMH W TOpEeHHs) U
AMHHOKHUCIIOT (Ha mpuMepe rmiuHa). Habnronenue u onucaHue JeMOHCTPAIIMOHHBIX OIBITOB:
JIeHaTypalys OeJIKOB IPU HarpeBaHHM, IIBETHbIE PEaKIIMU OEIKOB
Paspnen 7. BeicOKOMOJIEKYISIPHBIE COCAUHEHH S
Conep:xaHue y4eOHOro MaTepuaJia
IIpakTH4YecKkue 3aHATHA
Tema 7.1. [Ipaktuueckas pabora Nell. «Cunre3, aHanM3 U KIacCHU(PUKALUS BbICOKOMOJIEKYIISPHBIX OK 01
[Lmactmaccer. COCZIMHCHHID OK 02
Kayuyku. Boioksa OCHOBHBIC TIOHSITHSI XUMHH BBICOKOMOJICKYJISIPHBIX ~COCTUHEHHWH: MOHOMEp, TMOJHMMED, OK 04

CTPYKTYpPHOE 3BEHO, CTEIEHb IOJUMEpPU3ALMM, CpPeAHsIs MoJIeKysspHas Mmacca. OCHOBHBIE
METOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/II\/'I — NOJIMMEpHU3aluAa U NOJIUKOHACHCALWAA.
O3nakomJieHHE ¢ 00paslamMu MPUPOIHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyKOB:
IUIACTMACCHI (TIOJMATUIICH, MOJIUIPONUIIEH, MOJMBUHUIXIOPU, MOJIUCTUPOI); HATYpaIbHbIN U
CHUHTETHYECKUE Kaydykd (OyTaJueHOBBIA, XJIOPONPEHOBBIM M HM3ONPEHOBBIN); BOJIOKHA
(HatypanpHble (XJIOMOK, IIEPCTh, WIENK), HUCKYCCTBEHHbIE (ALETaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIlpOH U JaBCaH)

KonTpoabsnass paborta
3

CTpyKTypa ¥ CBOMCTBAa OPTaHMYECKUX BEIIeCTB (10 pa3zaenam 3-7)
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IMpodeccuoHaILHO OPUEHTHPOBAHHOE COEPKaAHUE (COAeP:KaHNe MPUKIATHOTO MOTYJIsI)

Pa3znen 8. Xumus B 6I)ITy H l'lpOI/I3B0}ICTBeHHO]71 JACATCJIBbHOCTHA Y€JI0BCKA

Tema 8.1.

XuMuyeckue
TEXHOJIOTUH

B MTOBCETHEBHOM
U TpoheCCUOHATHLHOM
NeITeIFHOCTH
YyeJoBeKa

Copep:xkaHue y4e0HOI0 MaTepuaJia

[IpaBuiia SKOJOTHUYECKH 1IE€TIECOOOpPA3HOTO MOBEACHUS B OBITY U TPYIOBOM NIEATEIHHOCTH B
LEJISX COXpPAHEHHUs CBOETO 3J0POBbS M OKPYXKAIOIIEW NPUPOAHOM Cpelbl, OMacHOCTb
BO3JICUCTBUS HA JKMBBIC OpPraHU3MBl OPTaHWMYECKUX BEIIECTB OTICIBHBIX  KJIACCOB
(YyrIeBoopobl, CHUPTHI, (PEHONBI, XJIOPOPTAaHWUYECKHUE MPOU3BOJIHBIC, ANBJICTHIBI H JIp.),
MOKa3aTelb MPEJSIbHO JOMYCTUMON KOHIIGHTPAIIUU U €T0 UCIIOJIh30BaHNE.

Ponp xumMuu B 00eClEYCHHHM SKOJIOTHYECKOH, DHEPreTUYSCKOW WM IMHUIIEBOW 0€30MmacHOCTH,
Pa3BUTHM  MEIUIIMHBI, CO3JaHUM HOBBIX MaTepHalioB (B 3aBUCUMOCTH OT BHJA
npo(heCCHOHANLHOM  JIeATEIHPHOCTH), HOBBIX HCTOYHUKOB JHEPruu  (aIbTEpPHATHUBHEIC
UCTOYHUKU HHepruu). lloHATHE O Hay4HBIX METOJaxX TO3HAaHWS BEUIECTB M XUMHYECKHX
peakuuii. [IpencraBieruss 00 OONIMX HAYYHBIX MPUHIUNAX TPOMBIIUICHHOTO TIOTYYCHUS
BOKHEUIIINX BEIICCTB (HAa MpUMepax MPOU3BOJICTBA aMMHAaKa, CEPHOU KUCJIOThI, METAHOJIA).
XuMHsi U 370pOBbE YENOBEKa: IMpaBuja OE30MacCHOrO MCMOIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, OBITOBON XMMHH B TIOBCEAHEBHOM KM3HU

IIpakTnyeckue 3aHATHS

[Ipaktuyeckast padora Nel2. «IIpuMeHeHHE XMMHUYECKUX BEIIECTB M TEXHOJIOTHI C y4eToM
Oynymiei mpodhecCuoOHATBHOU NEATeTbHOCTHY.

OK 01
OK 02
OK 04
OK 07
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Pemenue Keﬁc-3aﬂaq o TEMaM: MNHUIICBLIC MNPOAYKTHI, OCHOBBI PALMOHAJIBHOIO ITUTAHUA,
BOKHEUIINE CTPOUTEIbHBIE W KOHCTPYKIIMOHHBIE MAaTE€pHalibl, CEIbCKOXO3IHCTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKIIO, KepaMHKa, MaTepHalbl IJs AJICKTPOHHKH, HAHOMATEPHAIIbI,
TEKCTHJIbHBIE BOJOKHA, HMCTOYHHWKH SHEPIHH, OpPraHHYECKHe W MHUHEpaIbHBbIC YI0OpeHMUs,
JICKAPCTBCHHBIC U KOCMCTUYCCKHUEC MPCIAapaThl, 6BITOBaSI XUMHA, MaT€puajibl U3 UCKYCCTBCHHBIX
Y CHHTETHYECKHUX BOJIOKOH.

3amura: [lpeacraBneHue pe3ylbTaTOB peEIICHUs Kelc-3agad B QopMe MHUHHU-AOKIAAa
(morryckaercst HCTIONB30BaHKE TpadUUECKUX U IPE3ECHTAIMOHHBIX MAaTEPHAIIOB)

4
IIpomeskyTOYHAA aTTECTAIUA N0 JUCUMUILIMHE 3a4eT COLEHKOM 2
Bcero 72
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3. YCJIOBUA PEAJINBALIMU TPOI'PAMMBI JIUCHHUTIJIMHBI

3.1. TpeOoBaHus K MHHUMAJIBHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecre4YeHHu 0

Jlnig peanuzanuy IporpaMMbl JUCIUIUIMHBI JOJIKHBI OBITH TPEYyCMOTPEHBI
CIIEYIOIMeE CIeIMAIbHbIE TOMEIIEHUS: YUeOHON XUMUYECKOM 1TabopaTopuu.

D¢ dexTUBHOCT, TpPENoAaBaHUs JUCHUIUIMHBI «XUMHUS» 3aBHCHT  OT
HaJIU4YMsl COOTBETCTBYIOLIEIO MATEpUaIbHO-TEXHUYECKOTO OCHAIICHHS. ITO
OOBSCHAETCS  OCOOCHHOCTAMM  JHUCLUMIUIMHBI, B TEPBYIO  ouepeab, €
HKCIIEPUMEHTAIbHBIM ~ XapaKTEPOM, I[IUPOKUM CHEKTPOM MNPUMEHEHUS W
MPAKTUYECKOM  3HAUYUMOCTBIO. PekoMeHJayemMoe  MaTepuagbHO-TEXHUYECKOE
oOecrieyeHue KaOMHETA XUMHM M XUMHUYECKOM JIabopaTopuM  BKJIKOYAET:
CHEIUAIN3UPOBAaHHYI0 MeOeldb W CHCTEMbl XpaHEHUs, TEXHUYECKUe U
AJIIEKTPOHHBIE CpeAcTBa OOYYEHHMs, JEMOHCTPAIMOHHBbIE YYEOHO-HATJIsAIHbIC
nocoOusi, JEMOHCTpPAIMOHHOE OOOpyJoBaHWE U TPUOOPHI, J1TAOOPATOPHO-
TEXHOJIOTMYECKoe 000py/I0BaHUE, JTaOOPATOPHYIO XMMHUYECKYIO MOCYly, MOJIEIN
(oObemMHBIE W TUIOCKHE), HATypajbHble OOBEKTHl (KOJUICKIIMU, XUMHUYECKHE
pEeaKTuBbI), 000PYAOBaHHE TAOOPAHTCKOM.

3.2 IlepeyeHb OCHOBHOW W JIONMOJHHUTEJILHOM Y4eOHOW JHMTEPATYPbI,
He00X0AMMOI1 1JIsl OCBOCHHSI JUCHUILTUHBI

Xumus. 3a7adHuK : yaeOHOe MocoOue I cpeaHero mpodeccunoHaIbHOTO
obpazoBanus / moj obmei penakmuei I'. H. ®aneeBa. — Mocksa : M3gaTenscTBO
FOpaiit, 2025. — 240 c. — (IIpodeccuonansaoe obpazoBanme). — [SBN 978-5-
9916-7786-8. — Tekct : anexTpoHHbld // Obpa3oBarenbHas miaatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/561902

Hukonbsckuii, A.b. Xwumwus: y4eOHUK U TPAKTUKYM JJsi CPEIHEro

npodeccuoHanbHoro oo6pazoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3n., nepepad. u gomn. — Mocksa : M3gartensctBo IOpaiit, 2025. — 507 ¢. —
(ITpodeccuonansuoe o6pazoBanue). — ISBN 978-5-534-01209-5. — Tekcr

anekTpoHHbI // OOpaszoBarenbHas 1uiatrgopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/562271
ZaitieB, O. C. Xwumwus. JlabopaTopHBIM TpakTUKyM M COOpPHUK 3ajad :
yaeOHOe mocobue nnsi  cpemHero  mpod)eCCHOHAIBHOTO  0Opa3oBaHUSs /

O. C. 3aitieB. — MockBa :  HMzmarensctBo  FOpaiit, 2026. — 202c.—
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Texker
anekTpoHHbI // OOpaszoBatensHas 1atdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/598650
OmneitankoB, H. H. Xumus. AnropuT™Mel pemieHus 3aia4d U TeCThl ;. y4eOHoe
nmocobue mia cpenHero mnpodeccuonaapHoro oobpazoBanus / H. H. OneitHukos,

I'. IT. MypaBbeBa. — 3-¢ u31., ucnp. u aon. — Mocksa : U3narensctBo FOpaiir,
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2026. — 249 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-
9665-4. — Texkcr : anmekTpoHHBIH // O6pa3oBaTenbHas mwiatdopma FOpaitt [caiT].
— URL.: https://urait.ru/bcode/585088

Andunorenora, W.B. Xumwus. bazoeiii ypoBenb: 10—I11 xkmacchr :
yueOHUK Uit  cpenHero  oOmero  obpasoBanusi/ U. B. AnduHoreHosna,
A. B. ba6kos, B. A. [lonkoB. — 2-¢ u3n., ucnp. u gon. — Mocksa : M3natenbcTBo
Opaiit, 2026. — 290 c¢. — (O6meoOpazoBaTenbubiil muki). — ISBN 978-5-534-
16098-7. — Texcr : anexkTpoHHbll // O6pazoBarenbHas miatdopma KOpait [caiT].

— URL: https://urait.ru/bcode/589219

3.3. HupopmanuonHoe odecreyeHne peaju3anu NporpaMmmMbl

Jna  peanmsanuu  nporpaMMbl

oubnuoreunbii  ¢ona Yedokcapckoro

uHCTUTYTa (punnana) MOCKOBCKOrO MOJUTEXHUYECKOTO YHHBEPCUTETa HMEET

QJICKTPOHHLBIC

O6pa?>OBaTeJIBHI>IC 141

UH(OPMAIMOHHBIE  PECypChl

UCTIOJIb30BaHUs B 00pa30BaTeILHOM IIpOIIecce.
DnekTpoHHO-0ubmoTeynbie cucteMbl (DbC), BKIIOYAIONIUE JIEKTPOHHBIH
KaTaJior ¥ MOJIHOTEKCTOBBIE TOKYMEHTHI:
- ObC «JIAHb» -https://e.lanbook.com/
- O6pazoBarenbHas miaTdopma FOpaiit - https://urait.ru
- IPR SMART -https://www.iprbookshop.ru/

[Ipodeccuonanpuas 6a3a
JAHHBIX ¥ UH(OPMAIIHOHHO-
CIPABOYHBIC CHCTEMBI

HNudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

Yuurenbckuii moprain
https://www.uchportal.ru/

VYpoku, npe3eHTannu, KOHTPOJIbHbIE paObOThI, TECTHI,
KOMITbIOTEPHBIE MPOTrPaMMBbl, METOJUYECKUE Pa3pabOTKU
110 PYCCKOMY SI3BIKY U JIUTEpAType.

Hay4Has 3JIEKTPOHHAs
oubnuoreka Elibrary
http://elibrary.ru

Hayunas snexkrponnas oubnuorexka eLIBRARY.RU - sto
KpyIHEHIINI pOCCUICKHN MH(GOPMaIMOHHO-
aHAJTMTUYECKUH MOpTal B OOJIACTH HAayKH, TEXHOJIOTUH,
MEIULIMHBI U 00pa3oBaHus, colepkauiuil pedepaTsl U
MOJIHBIE TEKCThl Oosiee 26 MIH HAay4HbIX CTated u
nyOiauKanuii, B TOM 4YHcCJe 3JEKTPOHHBIE Bepcuu Oosee
5600 poccHHCKMX HAay4YHO-TEXHHYECKUX >KypPHAJIOB, W3
KoTopeix Oonee 4800 *KypHaJIOB B OTKPHITOM JOCTYIIE
CBOOOIHBIN TOCTYII

OO6pazoBaTenbHBIN
«Yuebay
https://www.ucheba.com/

opTa

Ha mnoprane mnpenctaBieHbl pa3IH4YHbIE TEMAaTHUCCKHE
paszensl, BKJIIOYAIOIIIE KaTaJjior y4eOHOro
0o0OpyZOBaHUS, DK3aMEHAIIMOHHBIE W TEMaTHYECKHE
IUIaHBl,  T[OYpPOYHblE  pa3pabOTKH,  METOIUYECKYIO
KOIIMJIKY, MaTepUabl o UH()OPMAIIMOHHBIM
TEXHOJIOTUSIM B ILKOJIC, IICUXOJOIHMH, JOIIKOJIBHOMY
BOCIIUTAHHUIO, JONOTHUTEIBHOMY 00pa3oBaHUIo,
YIpaBJICHUIO 00pa30BaHHEM U BHEKJIACCHOM paboT

denepanbHbIN
«Poccuiickoe
o0pazoBaHue» [ DIEKTPOHHBIN

nopTan

®denepanpHbiii optan «Poccuiickoe oOpazoBaHHe» —
YHHUKaJIbHBI MHTEpHET-pecypc B cdepe oOpazoBaHus U
HAYKH.

TUTST
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pecypc] — https://ro-edu.ru/

ExxeqHeBHO myONMMKyeT caMble aKTyalbHbleé HOBOCTH,
AQHOHCHI COOBITHH, WH()OPMAIMOHHBIE MaTEpPHATBl IS
LIMPOKOr0 Kpyra 4uraresed. ExxeHenenbHO Ha mopraie
pa3MeniarTcsl SKCKIIIO3UBHBIE MaTepuajbl, UHTEPBBIO C
BEYLIMMU CHELUATUCTAMH — II€1aroraMu, ICUxojaoram,
YYEHBIMH, PEHIOPTAKU U aHATMTUYECKHE CTAaThH.
Uurarenu nosy4aroT AOCTYI K HOPMAaTUBHO-IIPABOBOU
0a3e cdepbl 00pazoBaHHs, OHM MOTYT TIOJB30BAThCS
CaMbIMH PA3JIMYHBIMU IOJIE3HBIMH CEPBUCAMH — TAKUMH,
KaK OHJIaH-TeCTUPOBAHUE, OMPOCHI IO AaKTyaJbHBIM
TEMaM M T.J.

4. KOHTPOJIb MU OLEHKA PE3YJIbTATOB OCBOEHHUA

JUCLMILIUHBI

KOHTpOJ'IB N OLCHKa pPE3yJIbTaTOB OCBOCHHA AWCHUINIMHBI PACKPLIBAIOTCSA

yepe3 TUCUUIUIMHAPHBIC pe3yJIbTaThl, HAllpaBiIeHHbIe HA POPMUPOBAHUE OOIIMUX U

HpO(I)CCCI/IOHaHBHI)IX KOMIIETCHLIUM 1O pa3aciiaM U TeMaM COACPIKAHUA y‘I€6HOF0

Martcpuajia.

Oomas/npodeccuonanbHast Pasnen/Tema THI OIIeHOYHBIX
KOMIIETEeHIHSA MepPOonpUSTHI
OK 01. Beibupatb ciocoObl penieHus Tema 1.1-1.7 T
. €CTUPOBAHUE
3a/1a4 po(PeCCHOHAIBLHOMN JACATETHHOCTH Tema 2.1, 2.2 v p .
CTHBII OIIpocC
MIPUMEHNUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1 poc
Tema 4.1 Pemenne pacuéTHbIX 33724
Tema 5'1 54 Ha6mronenue 3a xoaoM
Teuma 6'1 ) BBITOJIHEHUSI TPAKTHKO-
Tema 7'1 OpPUCHTHPOBAHHBIX 3aTaHUN
Teuma 8'1 [IpencraBnenue
- €3YyJIbTATOB
OK 02. Mcnonb30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, ﬁ a};(TquCKHX "
CpEICTBA MOUCKA, aHAJIU3a U 1.6,1.7 P
1a00paTOPHBIX pabOT
WHTEpIpeTauu nHHOPMAIIUU, U Tema 2.1, 2.2 pOBCICHIE XHMIICCKORO
MH(pOPMAITMOHHBIE TEXHOJIOTHH JIJIs Tema 4.1, 4.2 poBell
. IKCTIEPUMEHTA
BBITIOJTHCHHS 33124 PO ECCHOHATBHON Tema 5.2-5.4 BhiTIONHEHNE
NEeATEIbHOCTHU Tema 6.1
Tema 7.1 KOHTPOJIBHBIX
Tema 8.1 pabot o
OK 04 Tera 1.7 pasnenam AUCITUTUTHHBI
) ’ O11eHKa CaMOCTOSITENLHO
i Tema 2.1,2.2 o
DddexTHBHO B3aMMOICHCTBOBATD U T 1, o BBITOHEHHEIX 3a1aHHit
Mma 4.1, 4. N
paboTaTh B KOJUIEKTHUBE M KOMaH/IE o 2,5 ; 3ammra pemmenns Keic-
Tena 6‘1 ’ 3a1ad (¢ yueTom Oyaymei
' npodeccHoHaNBHOMI
Tema 7.1
Tena 8 1 NESATETLHOCTH)
= - BrinmonHenue 3aganui
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 IPOMESKYTOUHOH
OKpY>Karolleu cpebl, Tema 5.1 ATTeCTALHN
pecypcocOepeKeHUI0, MPUMEHSTh 3HaHus | Tema 8.1
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00 U3MEHEHUU KINMAaTa, IPUHIUTIBI
OEpEKITUBOTO MTPOU3BOACTBA, P (HEKTUBHO
JICHCTBOBATh B UYPE3BbIYANHBIX CUTYALHIX
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