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1 OBIIASI XAPAKTEPUCTHUKA PABOYEHN TPOTPAMMABI
OBIIIEOBPA3OBATEJBLHOM JUCHUIJIAHBI OVIL07 XUMMUS

1.1. Mecto 001meo0pazoBaresibHOM TUCHMILIMHBI B cTpyKType IIIICC3

OO6meoOpa3oBarenbHasl JUCHMIUIMHA «XUMHUS»  SBISETCS  00S3aTEIbHOM  YacThIO
o0mieoOpa3oBarenbHOro nukia obpasoparenbHoi mporpammbl CITIO B cootBercTBUU ¢ PI'OC
CIIO no cnenunansHoctH 43.02.15 [1oBapckoe M KOHIUTEPCKOE AEN0.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. lesu u 3agaun 0011e00pa30BaTeJIbHON TUCIUILIHHBI

Copneprxanue mporpammbl 0011e00pa30BaTEIbHON AUCHUIUIMHBI «XUMHUSD» HAIMPaBICHO
Ha JIOCTM)KEHUE CIIeYIOIIUX LeNei:

- (GOpMHUPOBAHHE CHCTEMbl XHMHUYCCKUX 3HAHMA KaK BAXHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAY4YHOM KapTHHBI MHpA, B OCHOBE KOTOPOM JIe)KaT KJIFOYEBbIE IOHATHSA,
(dyH1aMeHTaJIbHbIE 3aKOHbl U TEOPUU XMMHUHU, OCBOEHUE SI3bIKA HAYKH, YCBOCHHE U IMOHUMAaHHE
CYUIHOCTH JOCTYIIHBIX 0000IEHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HaKOMJICHHE ¢ UCTOpUeH
UX pa3BUTHUS U CTAHOBJICHMUS,;

- (hopMHUpOBaHKE U PA3BUTHE MPEICTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKMX peaklui, HEOOXOAUMBIX IJisi NMPUOOPETEHHUsS YMEHUN OpPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XMMUYECKHMX SIBJICHHUH, HUMEIOIUX MECTO B MpPHUPOJAE, B MPAKTUYECKOH U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHMH U CIIOCOOOB [EATENBbHOCTH, CBS3aHHBIX C HAOJIIOJCHUEM H
O0OBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO OOpalieHus ¢
BEIIIECTBAMH.

3anauy JUCIUIUINHBIL:

- chopMupoBaTh NOHUMAHHE 3aKOHOMEPHOCTEH NMPOTEKaHUS XMMUYECKUX IPOLECCOB U
SABJICHUM B OKDPYXKAIOLIEH Cpele, a TAaKK€ UX CBA3b C LIEJIOCTHOM HAYYHOM KapTUHOW MHpa U
JPYTMMH €CTECTBEHHBIMU HayKaMH;

- Pa3BUTh YMEHHS COCTaBIATH (OPMYJIbl HEOPTAHWYECKUX U OPraHMYECKHX BEIECTB,
YPaBHEHHMsI XMMHUYECKHX peakHil, OOBSICHATP MX CMBICI, HHTEPHPETHPOBATH pPE3YJIbTAThl
XUMHYECKHUX IKCIEPUMEHTOB,

- chopMupoOBaTh HABBIKM MPOBEJIEHHS MPOCTEHIINX XMUMUYECKUX 3KCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ coOJIoJeHMeM TMpaBui Oe30MacHoro oOpalleHust C  BelleCTBaMU U
71a00paTOpHBIM 000PYIOBaHUEM;

- pPa3BUTh YMEHHUS HaXOJUTh, AaHAJIMW3UPOBaThb U HCIOJIb30BAaTh HMH(OpPMAIIUIO
XMMHMYECKOTO XapakTepa W3 Pa3IUYHbIX MH(OPMAIIMOHHBIX MCTOYHHUKOB, BKIIIOYas y4eOHYIO
JUTEpaTypy, HayuyHble MyOIMKAllMU U UHTEPHET-PECYPCHI;

- chopMupoBaTh yMEHHUS MPOTHO3UPOBATH TIIOCIEACTBUS CBOEH JEATEIBHOCTH MU
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHbBIE
IKOJIOTHUYECKNE U COLMAJIBHBIE BO3IECHCTBHS;

- chopMupoBaTh MOHMMAHHE 3HAYMMOCTH JOCTHKEHUN XUMHYECKOM HAyKu U
TEXHOJIOTUH JUIsl pa3BUTHUS COLMAIBHOM M TPOM3BOJACTBEHHOM cep ¢ yMEHHEM HpPUBOAUTH
IPUMEPBI UX IPUMEHEHUS B Pa3IMYHbIX chepax HKUZHH.

1.2.2. Ilnanupyemblie pe3yibTaTbl 0CBOEHHS 00111€00Pa30BATEILHON JUCIMILIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

Ocoboe 3HaueHwe oOuIeoOpa3oBaTeabHasl IUCHUIUIMHA «XHUMHUS» HMEET IpHU
dopmuposanuu u pazsutun OK 01; OK 02; OK 04; OK 07. B pamkax nporpammsl y4eOHOMH
JUCIUIUIMHBL 00ydaroluMucs ocBauBaioTcs Ju4yHocTHbele (JIP), meranpeamernsie (MP) u
npeaMeTHbIe pe3ynbTaThl 6azoBoro ypoBHs (I1PO) B coorBercTBUM ¢ TpeboBanusmu ®PI'OC CO



Koapl
pe3yabTaToB

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHUIIJIMHBI BKIKYAK0T

JIP 06

TpysnoBoe BocnuTaHue: TOTOBHOCTh K TPYAY, OCO3HAHUE LEHHOCTU
MacTepCcTBa, TPYNOJIIOOME; TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH
TEXHOJIOTHYECKOH ¥ COLMAIBHOW  HANpPaBICHHOCTH,  CIOCOOHOCTB
WHULIUUPOBATh, IUIAHUPOBATHL W CaAMOCTOATCIBHO BBLIINOJHATL TaKYHO
JeATeIBHOCTh, HMHTEPEC K pasiuuHbiM  chepaM  MpodecCHOHAIBHOM
NESTEIIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp  OymyIei
npo()ecCHr U Pea30BbIBATh COOCTBEHHbIC KU3HEHHBIC IIaHBI; TOTOBHOCTD
U CIIOCOOHOCTHh K 00pa30BaHHMIO M CaMOOOPa30BAHUIO HA MPOTHKEHUH BCEH
KU3HH.

JIP 07

OKOJIOTHYEecKOe  BOCHHTaHUE:  CHOPMUPOBAHHOCTh  IKOJOTHUECKOU
KYJbTYpbl, IOHUMAHUE BIUSHUS COLMAIBHO-3KOHOMUYECKUX ITPOLIECCOB Ha
COCTOSIHME€ TPUPOJHONW U COLMAIBHOM Cpelbl, OCO3HAHME TIJI00ATBLHOTO
XapakTepa JKOJIIOTUYECKUX MpoOieM; IJIaHUPOBAHHE K OCYIIECTBICHHE
JICHCTBUM B OKpYXKalOLIEH Cpelleé Ha OCHOBE 3HAHUA LEJIEH yCTOMYMBOIO
pPa3BUTHS YEJIIOBEUECTBA; aKTUBHOE HENPUITHE ACUCTBUM, TPUHOCSILIUX BPEL
OKpY)KaloIIeH  cpene;, yMEHHE TMPOTHO3UPOBATh  HEOIArONPHUSTHHIC
3KOJIOTUYECKHE MOCJIE/ICTBHS peANpPUHUMAEMbIX JEHCTBH,
MpENOTBpAllaTh MX; PACIIMPEHUE OMNbITA JACSITEIBHOCTA 3KOJIOTHYECKON
HaIlpaBJIECHHOCTH.

JIP 08

IleHHOCTh HAy4YHOIO [O3HaHUA: CPOPMHUPOBAHHOCTH MHMPOBO33PEHMS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO  DPa3sBUTHS  HAyKu U
OOLIECTBEHHOM  MNpaKTUKHM, OCHOBAHHOI'O Ha  JUajore  KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MECTa B IOJHMKYJIbTYPHOM MHUpE;
COBEPILICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOW KYJBTYpbl KaK CpeAcTBa
B3aUMOJCUCTBUSA MEXIY JIIOAbMU U IIO3HAHUS MHPA; OCO3HAHUE LIEHHOCTHU
HAay4YHOW JE€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBJISITh IPOEKTHYHO U
UCCIIENOBATEIBCKYIO NEATENbHOCTh HHINBUAYAIbHO U B IPYIIIIE.

MP 01

OBajieHre YHUBEPCATbHBIMH YUCOHBIMH [TO3HABATEIbHBIMH JICHCTBUSIMU:

a) bazoevle no2uyeckue Oelcmeus; CaMOCTOSTEIbHO (HOPMYIUPOBATh U
aKTyaJu3upoBaTb  MpoOJIeMy,  paccMaTpuBaTh €€  BCECTOPOHHE;
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK WM OCHOBAHMS Ul CPaBHEHMS,
Kiaccuukanuu U 0000IIEHMS; ONPENENITh e AeATEeIbHOCTH, 3a/1aBaTh
napamMeTpsl M KPUTEPUM HMX JIOCTH)KEHUS; BBIABIATH 3aKOHOMEPHOCTH H
NPOTHBOPEYHS] B PAcCMaTPUBAEMBIX SBICHUSX; BHOCHUTh KOPPEKTHBHI B
NeSITeIbHOCTb, OLEHHBATh COOTBETCTBHE PE3yJIbTATOB LEJIsM, OLEHHBAThH
PUCKH TIOCIIEACTBUN JEATEILHOCTH; Pa3BUBATh KPEATUBHOE MBIIUICHUE TIPH
pEeLIeHUH KU3HEHHBIX NPo0IIeM;

0) 6asoevie uccredosamenbcKue Oelcmeus: BIAJleTh HaBbIKaMU Yy4eOHO-
UCCIIEIOBATEIbCKOW M TPOEKTHOH NeATeNbHOCTH, HaBbIKAMM pa3pelIeHus
npobsieM; CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOHMCKY
METO/IOB pEIIeHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO pa3IMYHBIX METO/I0B
MO3HAHUS; OBJAJICHUE BHIAMH JCSITEIBHOCTH MO TOJYYSHHIO HOBOTO
3HAaHUS, €ro UHTEepIpeTaluy, MpeoOpa3oBaHUI0O U MPUMEHEHHIO B
Pa3IMYHBIX yYEOHBIX CHTYalHsX, B TOM YHCJE NMPH CO3AAHWU YYEOHBIX U
COLMAIBHBIX IPOEKTOB; (OPMUPOBAHME HAYYHOTO THIA MBIIIJICHHUS,
BJIaJICHHE HAyYHOW TEPMHHOJIOTHEH, KIFOUEBBIMH MOHITHAMU U METOJaMHU;




CTaBUTh H (PopMyNIHpOBaTH COOCTBEHHBIC 3aJaud B 0OOpa30BaTEILHOMN
NESITCIIbHOCTH M JKU3HEHHBIX  CHTYaIlUsiX; BBISIBIATH  MPUIMHHO-
CIIEICTBEHHBIC CBA3M M aKTYyaJU3UPOBATh 3a/lady, BBIIBUraTh THUIIOTE3y €€
peLIeHHs, HaXOAUTh apryMEHTHI JJIsl JOKa3aTelIbCTBA CBOMX YTBEP)KICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUU PEILICHUS; aHATU3UPOBATH MOJyUYEHHBIC B
XOJIe peIIeHUs 3aJayd  Pe3yNbTaThl, KPUTUYCCKU OICHUBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B HOBBIX YCIOBUSX; JaBaTh
OIICHKY HOBBIM  CHUTyalHsIM, OIICHUBATh  TPUOOPETCHHBIA  OIBIT;
pa3palaThiBaTh IJIaH pelIeHHs] MPOOJIeMbl C YUETOM aHallM3a WMEIOLIUXCS
MaTepUaTbHBIX u HEMaTEepUAIbHBIX  PECYpPCOB; OCYILIECTBIISATh
L[EJICHAIIPABJICHHBII TOUCK TepeHoca CPEeICTB U CIIOCOOOB JEHCTBUS B
npoeCCHOHATIBHYIO CPEy; YMETh MIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U
MPAKTHYECKYIO0 00JIaCTH KU3HEACSITEIbHOCTH; YMETh HHTEIPUPOBATH 3HAHUS
U3 Pa3HBIX NPEIMETHBIX 00JacTed; BBIIBUTATh HOBBIE WJCH, NpPEIJarath
OpUTHHAJIbHBIE IOAXOJbl M PEIICHUS; CTAaBUTh NPOOJIeMbl M 3a/ayd,
JIOITY CKAFOIIIME aJIbTEPHATUBHBIC PELICHUS;

8) paboma ¢ ungopmayueli: BIaeTh HABBIKAMU MOy4YeHUs HH(DOPMALIUU U3
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBISATh OUCK, aHAIIN3,
CUCTEeMATHU3AIMI0 U HUHTEPIPETAlUi0 HHPOPMAIMN Pa3IUYHbIX BUAOB U
¢dopM TpeacTaBIeHHS; CO3/1aBaTh TEKCTH B PA3IMYHBIX (opMaTax C yuyeToM
Ha3Ha4YeHHUs] MHQOpPMAIMK U LIEJIeBOW ayJAUTOPUH, BHIOHMpAs ONTUMAIbHYIO
dopMy TpenCTaBICHHS W BU3yaIW3allMH;, OIEHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTh HMH(OpPMAIIMH, €€ COOTBETCTBUE IMPABOBBIM U MOPAILHO-
THYECKMM HOPMaM; HCIOJb30BaTh CpPEACTBa HH(MOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHiA B pelieHuu KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3aIIMOHHBIX 33/1a4 ¢ coOIr0ieHneM TpeOoBaHNI
SPrOHOMHUKH, TEXHUKH OE€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHus,
NPaBOBBIX M ATHYECKHMX HOPM, HOPM HH(POPMALMOHHOW O€30IacHOCTH;
BJIQJIeTh ~ HAaBBIKAMHM  PACIIO3HABaHWA M 3alUTBl  MH(DOpMAIHH,
MH(OPMallMOHHON 06€30MaCHOCTHU JIMYHOCTH.

MP 02

OBnajieHNE YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU ICHCTBUSAMH:

0) coemecmnas OesmenbHocmb. TIOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA
KOMaHIHOW M WHAMBHUIYyaldbHON paboThl; BBIOMpATh TEMaTHKy M METO[bI
COBMECTHBIX JEHCTBHI € y4yeTOM OOHIMX HMHTEPECOB U BO3MOXKHOCTEH
KQ)XJIOTO 4JIeHa KOJUIEKTHBA; IIPUHUMATH €M COBMECTHOMN NEATEIIBHOCTH,
OpraHM30BBIBATH W KOOPJAWHHUPOBATb JEHUCTBHUS IO €€ JIOCTUKEHUIO:
COCTABJIATh IUIAH JACUCTBUHM, pacHpeneiaTb pPOJIU C Yy4EeTOM MHEHUH
Y4aCTHUKOB, O0OCYXJaTh pe3yJIbTaThl COBMECTHOW: pabOThI; OIEHUBATh
KayecTBO CBOEr0 BKJIaJa W KaXIOr0 YyYacTHMKa KOMAaHIbl B OOIIMH
pe3ynbTar 1o pa3paOOTaHHBIM KpPUTEpUAM; Ipe/ularaTb HOBBIE IPOEKTHI,
OLICHUBATh WJEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKON
3HAYMMOCTH; KOOPJAUHHUPOBATH U BBIMOJIHATH PabOTy B YCIOBUSIX PEAIbHOTO,
BUPTYyaJIbHOTO ¥ KOMOMHHMPOBAaHHOI'O B3aUMOJCHCTBUS; OCYIIECTBIAThH
MIO3UTHBHOE CTPATETUYECKOE IIOBEICHHE B PA3JIMYHBIX CHTyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

MP 03

OBiazieHre YHUBEPCAIbHBIMH PETYJISTHUBHBIMU JICHCTBHUSIMU:

- npumamue cebs u Opy2ux jiodel: TPUHUMAaTh ceOs, MOHUMAas CBOHU
HEJIOCTaTKW W JIOCTOMHCTBA; NMPUHUMATh MOTHUBBI W apTyMEHTHI JIPYTUX
JIOJIeH TIPU aHaJIM3€ PE3yJIbTATOB JEATEIbHOCTH; IPU3HABATh CBOE MPABO U

5




IPaBo APYTHX JIOAEH Ha OIIMOKH; pa3BUBATh CIOCOOHOCTh MOHUMATh MHp C
MO3ULUH JIPYrOro YEJIOBEKA.

-TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSTEIBLHOCTH U CaMOOIPEAEIICHUIO;
-OBJIaJICHHE HaBBIKAMHU Y4eOHO-MCCIIEI0BATENBCKOM, TPOSKTHOH 1
COLIMAJILHOW JESTEIIbHOCTH;

I1P6 01

ChopMHUpPOBAHHOCTh TPEACTABICHUH: O XHUMHYECKOM COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMHUU B TMO3HAHUM SIBICHHUI
Opupoabl, B (QOPMUPOBAHUU MBIIIICHUS W KYJbTYypbl JHMYHOCTH, €€
GYHKIIMOHAIBLHOU IPAMOTHOCTH, HEOOXOIUMOM JIJIsl PeLICHUS] TPAKTHUYECKUX
3aa4i HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U
MIPUPOAHON Cperie.

I1P6 02

Brnanenune cucremMoil  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHM 3JIEMEHT, aTOM, AJICKTPOHHAS
obosouka aTtoma, S, p,d-2JIEKTpPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa,
BaJICHTHOCTh, 3JEKTPOOTPHUIATEIBHOCTb, CTENCHb OKUCICHHUS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIPHAsT Macca, MOJISIPHBIM 00BEM, YIIEpPOIHBIA CKeNerT,
(GyHKIMOHAIbHAS TPyMa, PaJuKail, U30MEpHs, U30MEPbI, TOMOJOTUYECKHI
psa, TOMOJIOTH, YTIE€BOAOPO/bI, KUCIOPO- U a30TCOAEPKALIUE COSANHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BellecTBa (YIJI€BOMBI, OEJKHU, JKUPBI), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEJIMHEHUS,
KpUCTAJUTMYECKasi PEIIeTKA, TUIBI XUMUYECKUX PEakUuil (OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIC, K30~ M HJIOTEPMHUYECCKUE, PEaKIIM HOHHOTO OOMEHA),
pacTBOp, IEKTPOJIUTHI, HEIJEKTPOJIUTHI, SIEKTPOIUTUYECKAS] TUCCOIUAIIHS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKON peaKIui, XUMUYECKOE
paBHOBECHE, TEOPUU U 3aKOHBI (TEOpUs] XUMHUYECKOTO CTPOEHUS
oprannyeckux BemiectB A.M. bytiiepoBa, Teopus 3IIEKTPOJIUTUYECKON
nuccouuanuu, nepuoandeckuit 3akon .M. MenaeneeBa, 3aKoH COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUH S3bIK XUMHH, (DaKTOIOTHICCKHE
CBEJICHMSI O CBOMCTBAaX, COCTaBe, MOTYYEHUH U OE€30MacCHOM HCIOJIb30BAHUU
BOKHEUIINX HEOPraHWYECKUX U OPraHMYeCKUX BEHIECTB B OBITY U
MIPaKTUYECKON JeSTEIbHOCTH YEIOBEKa.

I1P6 03

ChopMupoBaHHOCT yMEHHUH BBIABIATH XapakTepHble MPHU3HAKUM U
B3aMMOCBSA3b U3YUYEHHBIX MOHSATHH, MIPUMEHITh COOTBETCTBYIOLUE MOHSITUS
P ONMUCAaHUM CTPOCHMSI M CBOWMCTB HEOPraHUYECKMX W OPraHU4EeCKHX
BEIIECTB U UX MPEBPAIllEHNI; BBIBISATh B3aUMOCBA3b XUMHUECKHUX 3HAaHUH C
HOHSITUSIMY U IPEJICTABICHUSIMHA IPYTMX ECTECTBEHHOHAYUYHBIX MPEAMETOB.

I1P6 04

CdopMupoBaHHOCTh YMEHHUN HCIIOJIb30BaTh HAMMEHOBAHUS XHUMHUYECKUX
COCIMHEHUN MEXIYHAPOJAHOIO COH3a TEOPETUYECKON U MPUKIIAJHON XUMUHU
U TpUBUAIbHBIE HAa3BaHMUS BAXKHEHIIMX BELIECTB (ITHJIEH, alleTHJIEH,
ruuepul, ¢enon. PopMmanbaerusl, yKCycHash KUCIOTa, TJIMLUH, yrapHbIA
ra3, YIJIEKHCIbIM ra3, aMMHaK, TrallleHas HW3BECTb, HErallleHas W3BECTb,
OUTbEBas COJa M JIPYI'MX), COCTaBIATh (OPMYJIbl HEOPraHWYECKUX U
OpraHMYECKUX BEUIECTB, YPaBHEHUS XUMHUECKUX peakluil, OOBSICHATh HX
CMBICJI; IIOATBEPXKAATh XapaKTEPHBIC XMMHUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U 3AMMUCSAMU YPaBHEHUH XUMHYECKUX
peakuuii.

I1P6 05

CdopMupoBaHHOCTh YMEHHMM yCTaHABIMBATH MPUHAICKHOCTh M3YYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB U OINPEIEICHHBIM Kilaccam M
TPYIIIAM COEIMHEHHM, XapaKTeprU30BaTh X COCTAB M BAXKHEHIINE CBOMCTBA,




OIpCacIIATh BUbI XHUMHYECKOM CBs3HU (KOBaJ'I CHTHas, HMOHHas,
MCTAIJINYCCKas, BOI[OpOI[HaSI), THIIBI KPUCTATINIMICCKUX PCHICTOK,
KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHYECCKHUEC PCAKIINH.

I1P6 06

Bnanenue OCHOBHBIMM METOZaMHM HAy4YHOTO I[IO3HAHUS BEIIECTB U
XUMHUYECKHX  sSBJICHUH  (HAOMIOJeHUE, HW3MEpPEHHe,  SKCIICPUMEHT,
MOJICIIUPOBAHUE).

I1P6 07

ChopMUpOBAaHHOCTh YMEHHH MPOBOJUTH PACUYeThl IO XHUMHYECKUM
dbopMyliaM U ypaBHEHHUSM XUMHUYECKHUX PpEaKIHAd C HUCHOJIb30BAHUEM
(GUBHYECKUX BEJIMYUH, XapPaKTEPHU3YIOIMIUX BEIICCTBA C KOJIWYCCTBCHHOMN
CTOPOHBI: Macchl, 0ObeMa (HOpPMaJbHBIE YCIOBHUSI) Ta30B, KOJUYECTBA
BEILIECTBA; MCIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS JJISI HPUHATHS
pELIeHUs] B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEILIECTBAMU
U UX IPUMEHECHHEM.

ITP6 08

CdopMupoBaHHOCTh YMEHUH IUTAHUPOBATh W BBINOJHATH XUMHUYECKUN
AKCIEPUMEHT (IIPEBpAILEHHE OPraHMYEeCKUX BELIECTB IIPU HAarpeBaHUH,
MOJIyYEHUE HTWIEHA U M3YyYEHHE €ro CBOMICTB, KAYECTBEHHbIC PEaKLHUHM HA
albJIETU/Ibl, KpaxMmall, YKCYCHYIO KHCIOTY; JeHarypauus OelKoB Ipu
HarpeBaHUU, IBETHBIC peaKUUHU OEJKOB; MPOBOJIUTH PEAKIIMH HOHHOTO
o0MeHa, OIpeNeNsaTh Cpey BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEAaKLIUU Ha
cynbdar-, kapOOHAT-, XJIOPHA-aHUOHBI, HAa KAaTUOH aMMOHHS, pelIaTh
JKCIIEpUMEHTaJbHbIE 337auu 1o TteMaM «Metamns» u «Hemeranns») B
COOTBETCTBUU C TMpaBUIAMH TEXHHKH O€30MaCHOCTH MpH OOpalIeHHH C
BELIECTBAaMU M J1a0OpaTOPHBIM O00OpPYIOBAaHUEM; MPEACTABIATh PE3YJIbTATh
XUMHUYECKOTO 3KCIEPUMEHTA B dbopme 3aucu ypaBHEHUH
COOTBETCTBYIOIIMX pEaKIUid u (HOPMYyITUPOBATh BHIBOABI Ha OCHOBE ITHX
pE3yIbTaTOB.

ITP6 09

ChopMupoBaHHOCTh YMEHHSI aHAIM3HPOBATH XMMUYECKYIO WH(POPMAIHIO,
HOJYYEHHYI0 UX Pa3HbIX HCTOYHHMKOB (CPEICTB MacCOBOM HH(pOpMaIUH,
ceTb MHTEpHET U apyrue).

I1P6 10

ChopMupoBaHHOCT ~ yMEHHH  CcOONMIOJAaTh  NpaBUiIa  HKOJOTHYECKU
11eJ1€cO000pa3HOro MOBEAEHUS B OBITY W TPYJAOBOW JEATEIBHOCTH B LIEISIX
COXpAaHEHMsI CBOETO 3[0pPOBbS U OKpY’XKarolled MNPUPOJHOW Cpembl;
YUUTBIBATh OITACHOCTDH BOSHCﬁCTBHﬂ Ha XUBBIC OpTraHU3Mbl OIPCACIICHHBIX
BEIIECTB, IOHMMAas CMBICI I[OKa3aTenss MpeAeiabHONH  JOIyCTUMOMN
KOHIICHTPAIMH.

I1P6 11

I[J'IH 06yqa101u14xc;1 C OI'PpaHUYCHHBIMU BO3MOXHOCTAIMHU  3J0POBbBA:
Cq)OpMHPOBaHHOCTB YMCHUA NPUMCHATL 3HAHUA 00 OCHOBHEIX AOCTYIIHBIX
MCTOAAaX IMMO3HAHHMA BCIICCTB U XUMHUYCCKUX SIBJICHUAX.




Konn

[Limanupyemble pe3yJIbTaThl OCBOCHUS JUCLIUIIIIMHBI

HAaUMEHOBAaHUE

bopmMupyeMbIX OO6mme JlucuunImHapHbIe

KOMIIETCHIINI
OK.01 JIP 06. B yacTi Tpy10BOIr0 BOCIMTAHMS: IIP6 02 - Brnamers cucreMoll XMMHMUYECKUX 3HAHUU, KOTOpash BKJIKOYACT:
Bri6upats - TOTOBHOCTb K TPYyly, OCO3HAHHUE LIEHHOCTHU OCHOBOIOJIAraroiue MOHATHS (XUMUYECKUI AJIEMEHT aToM, 3JEKTPOHHAas

CIIOCOOBI PeIICHUs
3a1a4
npodeccHnoHATEHOM
JEATSIbHOCTH
IMPUMCECHUTCIIBHO K
Pa3IUYHBIM
KOHTCKCTaM

MacTepCTBa, TPYA0II00HE;
- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH
TEXHOJOTUYECKON U ONUIHAIBHON HAIIPaBJICH-
HOCTH, CTIOCOOHOCTh HHUITUUPOBATb,
TUTAHUPOBATH M CAMOCTOSITEIIEHO BBIITOJIHATH
TaKylo JesTeIbHOCTbD;

- HHTEpeC K pa3InyHbIM chepam

PO eCCUOHAIBHON JEATEIHHOCTH.

MP 01. OBiaeHue yHuBepcaJbHbIMU
y4eOHbIMHU NPodecCHOHATBHBIMH
JIeiCTBUAMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOATENbHO (HOPMYIHPOBATH U
aKTyalM3upoBaTh MpoOIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABIIMBATh CYNIECTBEHHBIN MPU3HAK WU
OCHOBAHWUS JIJISI CPABHCHHUS, KIIACCU(PUKAIINN 1
0000IIECHMS;

- OIIPEJIEIISTH [EJTN IeATEIIBHOCTH, 32/1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHUKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B PAaCCMaTPUBAEMBIX SIBICHHUSIX;

- BHOCUTH KOPPCKTHUBBI

B JACATCIBbHOCTD,
OICHUBATH COOTBCTCTBUC PC3YJILTATOB LICIISAM,

oboyouka aroma, S,p,d- DJIEKTPOHHBIE OpOWUTANHM, WOH, MOJIEKYIa,
BaJIEHTHOCTD, 3JCKTPOOTPUIATEILHOCTh, CTEICHh OKHUCIICHHUS, XHUMHYECKAs
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YTJIEPOJHBIN CKEJET,
GbyHKIIMOHATIBHAS TPYIINA, PaauKall, H30MEPHsI, H30MEPbI, TOMOJOTHYCCKUI
Psijl, TOMOJIOTH, YIJICBOJOPO/IbI, KHCIOPO/I- U a30TCO/IEPIKAIIUE COCAUHCHUS,
OMOJIOTMYECKA aKTHUBHbBIC BeIIeCTBa (YIJIEBOJBI, JKUPbI, OCIKH), MOHOMED,
IOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COEOWHEHUS,
KPUCTAJUINYECKas PEIICTKA, TUIbl XMMHUYECKMX peakiuil (OKUCIUTEIBLHO-
BOCCTAaHOBUTCIIBHBIC, DK30- 1 3HIIOTCpMI/I‘~ICCKI/I€, peaKHI/II/I HNOHHOTI'O 06MeHa),

PacTBOp, QJICKTPOJIUTHBI nu HEOJICKTPOJIMTEI, QJICKTPOJIUTHYCCKAA
aucconranus, OKHCIIMTEIIb, BOCCTAHOBUTCIIb, CKOPOCTH XHUMHYICCKOU
pcaKknuu, XUMHUYCCKOC paBHOBeCI/Ie), TEOpUHU U  3aKOHBI (Teopm[

XUMHUYECKOTO CTPOCHHSI opraHuyeckux BemectB A.M. bytieposa, Teopus
JJIEKTPOJUTAYECKON  AUCCOLMAalMM,  nepuoaudeckuii  3akon .M.
MeHieneeBa, 3aK0OH COXPaHEHUsI MACChI), 3aKOHOMEPHOCTH, CHMBOJIMUECKHUI
S3BIK  XUMHH, (AKTOJIOTUYECKHUE CBEJEHUs, O CBOMCTBaX, COCTaBe,
MOJTy4YeHUN U O€30MacHOM HCIOJIb30BAHUU BAXXKHEUIIMX HEOPTAHHMYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH IeATEeIHbHOCTH YEJIOBEKa;
IIP6 03 - ymerb BBIABIATH XapaKTEpHblE MPU3HAKM W B3aUMOCBS3b
W3YUYEHHBIX TIOHSATHH, NPUMEHATH COOTBETCTBYIOIIME TOHATHS MPHU
ONMCAaHUM CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB U
WX TPEeBpallleHUH; BBISIBIATH B3aUMOCBSI3b XHMHMUYECKUX 3HAHUM C
TOHSATUSAMH | MPEJCTABICHUSIMHU IPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;
IIP6 04 - ymeTh MCHOJIb30BaTh HAMMEHOBAHUS XMMHMUYECKHX COEIMHEHHI




OIICHUBATh PUCKU MOCIIEICTBUIN ACITETbHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIUICHHE TPU
pElICHNH KU3HEHHBIX MPOOIIeMm;

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJIETh HaBBIKAMH Hay4YHO-
HCCIEAOBATEIIbCKOM MW TPOCKTHOM JeSATENb-
HOCTH, HABBIKAMH pa3pelIeHUs MpooIeM;

- BBISABJISTH NMPUYUHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJIM3UPOBATh 33]]a9y BBIJIBUTATh TUIIOTE3Y
€e paspelleHus, HaXOAWTb apryMEHTBl s
JI0Ka3aTeIbCTBA CBOUX YTBEPKJICHHH,
3a/1aBaTh MapaMeTPhbl ¥ KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATh IIOJIYYCHHBIE B  XOJC
pelleHrs 3aJayd  pe3yJbTaThl, KPUTUUYECKH
OIICHWBATh HX JOCTOBEPHOCTHb, TPOTHO-
3UpOBaTh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MO3HABATENbHYI0O W TIPAKTHUYECKYIO0 00JacTh
JKU3HEIEATENHLHOCTH;

- YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX
MpeAMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIC UJCH, TIPEIaraTh
OPUTHHAIILHBIC TIOIXO/TBI U PEIICHHUS;

- CIOCOOHOCTh X MCIOJIb30BaHUS B
ITO3HABATEJIBHON U COLMAIBHON MTPAKTHKE.

MEXKIYHAPOAHOIO COK3a TEOPETUYECKOM W NPUKIAJAHOW XUMHUM U
TPUBHAIbHbIE HAa3BaHMA BaXKHEHIIMX BEIIECTB (3TWIIEH, AaleTUJIEH,
rueput, (enosn, GopMmanbaerus, yKCycHas KHCIOTa, TJIMIHMH, yTrapHBIA
ra3, yrieKucIblii ra3, aMMuak, ramieHas U3BeCTb, IUThEBAs COJ M JPYIHX),
COCTaBIIATH  (OPMYJBI HEOPraHMYECKUX M OPraHMYECKHUX BEUIECTB,
YPaBHEHMsI XUMHUYECKUX peakUuil, OObACHATh UX CMBICI; IOJTBEPHKAATh
XapakTepHble XMMHMUYECKHE CBOMCTBa BEIIECTB  COOTBETCTBYIOIIMMHU
9KCIIEPUMEHTAMH U 3aIlIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKLUM;

IIP6 05 - ymers YycTaHaBiIMBaThb IMPUHAIIEHKHOCTh H3YUYEHHBIX
HEOPraHWYECKUX M OPraHUYeCKHX BELIECTB K OIPENEICHHBIM KiaccaM U
IpyIIIaM COCIMHEHNM, XapaKTepU30BaTh UX COCTAB U BAKHEUILNE CBOWCTBA;
ONpeNeNaATh  BHJbl  XHMHYECKHUX  CBsized  (KOB&JIEGHTHAs, MOHHAs,
MeTaJlJIn4yecKasi, BOAOPOJIHAs), TUIII KPUCTAIUNIMYECKUX PELIETOK BEIIECTB;
KJ1accu(UIUpPOBaTh XMMUYECKHE PEAKLIUY;

IIP6 01 - chopmupoBaTh MpENCTABICHUS: O XUMHYECKOW COCTABISIOMICH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHM B IIO3HAHUU SIBICHUU
NpUpOAbl, B (OPMUPOBAHMU MBIIUIEHUS M KYyJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHON I'PaMOTHOCTH, HEOOXOJUMOM JJISl PELIeHUs TPAKTUYECKUX
3a/1a4 U 9KOJOTMYEeCKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO U
MIPUPOIHOM CPEJIE;

IIP6 07 - ymerb NHPOBOAWTH pacueTbl MO XUMHUYECKHM (opmynaam Hu
YPaBHEHMSM XHMMHUYECKMX peakIUil ¢ UCMIONb30BaHUEM (DU3MUYECKHX
BEJIMYMH, XapaKTEepPHU3YIOIIMX BEIIEeCTBA C KOJUYECTBEHHOH CTOPOHBI:
Macchl, oObemMa (H.y.) Tra30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMUYECKHE 3HAHUS JJIs NPUHATUS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CB3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM.




OK 02.
Hcnoas3oBaTh
COBpEMEHHBIC
CpelICTBa MOUCKa,
aHaju3a u
WHTEpIpeTaIHs
uHpOpMaLUU 1
nH(pOpMaIMOHHBIE
TEXHOJIOTHH

JUISL BBITTOJTHECHHMS
3as1a4 nmpodeccuo-
HaJIbHOU
JIEATEIBHOCTH

JIP 08. B 00s1acTH IeHHOCTH HAY4YHOT'0
MO3HAHUSA:

- chopMHEpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH 1 OOLIECTBEHHOMN
IIPAKTUKHU, OCHOBAHHOTO Ha Janore
KYJbTYp, CIIOCOOCTBYIOIIIEIO OCO3HAHUIO
CBOET0 MecTa B IOJUKYJIbTYPHOM MUPE;

- COBEPIIEHCTBOBAHHUE SI3bIKOBOU U
YUTATENICKOM KyJIbTYphI KaK CpeJICTBa
B3aMMOJICHCTBHS MEXTy JTFOJbMHU H MTO3HAHUS
MUDA;

- OCO3HAaHME ILIEHHOCTH HAYYHOU
NesTeIbHOCTH, TOTOBHOCTh  OCYILECTBIISTh
MPOEKTHYIO U UCCJIEI0BATENIbCKYIO
JesTeIbHOCTh HHANBUYAIBHO U B TPYIIIIE;
MP 01. OBiageHue YHHMBepPCAJIbHBIMH
Y4eOHBbIMH

MO03HABATEJILHBIMH 1efiCTBUSIMMU:

B) paboTa ¢ uHpopmauei:

- BJIQJIETh HaBBIKAMH TOJTyYeHHs HH(POpMAIUN
U3 UCTOYHUKOB pas3HbIX THUIIOB,
CaMOCTOSITENIbHO OCYILIECTBIISTh MOUCK,
aHaJIN3, CUCTEMATU3allUI0 U HHTepIpeTaIys
nH(pOpMaLIUU PA3IUYHBIX BUIOB U HOpM
MIPECTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX (popMaTax
y4eTOM Ha3HaueHHs WH(POpPMAIUU U 11eJIEeBOM
ayJIUTOPHUH, BEIOUpasi ONTUMAIBHYIO (OpMY

IIP6 08 - ymMerp IUIaHMPOBAaTh U BBIIOJHATH XMMHMUECKUH SKCIIEPUMEHT
(mpeBpallleHUsT OPraHUYECKHX BEIIECTB IPU HArpeBaHHUM, IOJIyYECHUE
STWIEHA U U3Y4YEHHME €r0 CBOMCTB, KaU€CTBEHHBIE PEAKIUU HA allbJETU[BL,
Kpaxmall, YKCYyCHYIO KHUCIOTY; JeHarTypauus OeJIKOB IpH HarpeBaHUW,
[BETHBIE peaKIuu ONKOB; MPOBOAUTH pEAKIUH HMOHHOTO OOMEHa,
OTIpEEIISATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMU Ha Cylbdar-,
KapOOHaT- M  XJOpUA-aHWOHBI, HAa KATHOH aMMOHHS;  peularhb
IKCIICpUMEHTANIbHBIC 3amaun 1Mo Temam "Meramisl" u "Hemeramisl") B
COOTBETCTBUHM C NPAaBWIAMH TEXHHKH OE€30MAacCHOCTH TPH OOpalieHuu ¢
BelIeCTBaMH U J1abopaTOpHble 000PYAOBAHUEM; MPEICTABIATh PE3YJIbTATHI
XUMHYECKOI0 JKCIIEPUMEHTA B dopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid U (opMyIUpPOBATh BHIBOJBI Ha OCHOBE ATHX
pe3yJIbTaToB;

IIP6 09 - ymeTh aHAIM3UPOBATh XUMHUYECKYIO MH(OPMALIUIO, ITOTYYaeMyO
13 Pa3sHbIX UCTOYHUKOB (CpeICTB MaccoBOo MH(popmanuu, cetb MHTepHeT 1

ApyTHe);

IIP6 06 - BiaseTb OCHOBHBIMH METOJAaMHU HAyYHOTO TO3HAHUS BEIIECTB U
XUMHYECKUX  sABIEHUN  (HaOmoJgeHue, HM3MEpeHHe,  SKCIEPUMEHT,
MOJICIUPOBAHUE);

IIP6 07 -ymeTpb MNPOBOAUTH pacyeThl IO XUMHUYECKHUM (opmynam
YPAaBHCHUAM XHMHUYCCKHUX peaKHI/II\/II C HCIIOJIB30BaAHUEM (1)H31/I‘IGCKI/IX
BEIIMYMH, XapaKTEepPHU3YIOIIMX BEIIeCTBA C KOJUYECTBEHHOH CTOPOHBI:
Macchl, oO0beMa (HOpMalbHBIE YCJIOBHUS) Ta30B, KOJMWYECTBA BEIIECTBA;
WCIONIb30BaTh CHUCTEMHbIE XUMUYECKUE 3HAHUS AJIA MPHUHIATHS pPElICHUN B
KOHKPCTHBIX JXHU3HCHHBIX CHTyalUsaX, CBA3aHHBIX C BCIICCTBAMH U HX
MIPUMEHEHHEM;
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IIPEACTABIICHUS U BU3YAJIU3ALHY;

- OLICHHUBATh J1OCTOBEPHOCTb, IETUTUMHOCTD
nH(pOpMaINH, €€ COOTBETCTBHUE IIPABOBBIM U
MOPAJILHO-3TUYECKUM HOPHAM;

- YICTIOJIb30BaTh cpencrea HHpopMa-
[IHOHHBIX ¥ KOMMYHHUKAIMOHHBIX
TEXHOIOTHI B PCIICHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U OPraHH3al[MOHHBIX
3amad ¢ co0uroiIeHreM TpeOOBaHMIA
IPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTUEHBI, pecypcocOepexeHusi, IpaBOBbIX

1 OTHYECKUX HOPM, HOPM HMH()OPMAIMOHHOM
0e30IMacHOCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHMS U
3amuUThl HH(QOPMALIUY, HTHPOPMAITHOHHOMN
0€30IaCHOCTH.

OK 04.

OS¢ dexTuBHO
B3aMMOJECHCTBO-
BaTh U paboTaTh
B KOJIJICKTHBE U
KOMaH/1e

MP 03. -roTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOATEIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHO-UCCIIEI0Ba-
TEJIbCKOU, MPOEKTHOM U COLUAIILHON
NEeATEIbHOCTH;

MP 02. B1ageHne yHHBepCaJIbHbIMH
KOMMYHUKATHBHBIMU /1efiCTBUSAMM:

6) COBMECTHasl 1€ATEIIbHOCTb!

- IOHUMaTb W HCIIOJIB30BAaTh NIPEUMY-
11eCTBa KOMAaHIHOW M MHIMBUTyaJIbHOU
paboTHI;

- IpUHUMATh LEJIU COBMECTHOW JEATEINb-
HOCTH, OPraHU30BBIBATH U KOOPJAUHHUPOBATH
JIEUCTBHUS 10 €€ JOCTUKEHHUs: COCTABIIATh

IIP6 08 - ymMmerh IUIaHUPOBAaTh U BBINOJHATH XMMHMUYECKUN HKCIIEPUMEHT
(mpeBpaleHus OpPraHUYECKUX BELIECTB IPU HArpeBaHWM, IOJIy4YEeHHE
STWJIEHA U W3YYEHHME €ro CBOWCTB, KAUECTBEHHbIE PEaKIMU Ha allbJIerH]Ibl,
KpaxMall, YKCYCHYIO KHUCIIOTy; JeHaTypalus O€JKOB IpH HarpeBaHUH,
LBETHBIE peaKuu OEJIKOB; IPOBOJANUTh PEAaKIIMM  HOHHOTO OOMEHa, ompe-
JeNATh Cpely BOJHBIX PACTBOPOB, KAaUECTBEHHBIE pEaKIUM Ha CyibgaTt-,
KapOOHaT- M  XJOPUA-aHWOHBI, HAa KATHOH AaMMOHHS;  peularhb
JKCIIEpUMEHTaNbHbIe 3a1aun mo TemMaM "Mertamisl" u "Hemetamnsl") B
COOTBETCTBUHM C MpABWIAMHM TEXHUKU OE30MaCHOCTU MpH OOpALEHUH C
BEIIECTBAaMH U J1abOpaTOpHbIE 000pYA0BaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHYECKOTO 3KCHEPUMEHTaB ¢dbopMme 3anuCcH ypaBHEHUN COOTBET-
CTBYIOUIMX peakuuii u (¢OopMyIMpOBaTh BBIBOABI Ha OCHOBE JTHX
Pe3yNbTaTOoB;
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IUIaH JEWCTBUM, PACIPEICIATh POJIH C
y4€TOM MHEHUH YYaCTHUKOB 00CYyXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

- KOOPAMHUPOBATh U BBIIIOJIHATH paboTy B
YCIIOBUSAX PEAbHOTO, BUPTYaJIbHOTOU
KOMOHMHUPOBAaHHOI'O B3aUMOACHCTBUS;

- OCYLIECTBIIATD MO3UTHUBHOE
CTpaTErMuecKOe MOBEICHHE B PA3TUYHBIX
CUTYaIHSX, IPOSBIISTH TBOPUYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM.

MP 03. OBiageHue YHHMBePCAJIbHBIMH
peryJsiITHBHbIMHU 1eiCTBUSIMMU:

I') IPUHATHE ce0sl U IPYTUX JIFOAEH:

- IPUHUMATh MOTHUBBI U ApPIYMEHTHI IPYTUX
JIIOJICH IIPU aHAJIM3€E PE3YJIBTATOB
NesTeNbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX
JIIOZICH Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTh TOHUMATh MHpP C
MO3UIIMU APYTOrO YEJIOBEKA;

OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpyKaroleun
CpeIbl,
pecypcocbepe-
KCHUIO, IIPUMEHSATh
3HaHUA 00 U3MEHe-
HUU KJIMMATa,
TIPUHIIMIIBI

JIP 07. B 006J1acTH 3K0JIOTHYECKOT0
BOCIUTAHUS:

- cpOPMUPOBAHHOCTH IKOJIOTHIECKOM
KyJIbTYPBbI, TOHUMaHUE BIUSIHUS COITUAIbHO-
SKOHOMHUYECKHX MPOIIECCOB HAa COCTOSTHUE
MIPUPOJTHON U COIIMAILHOM CpPe/ibl, OCO3HAHHE
I00ATBHOTO XapaKTepa AKOJIOTHIECKUX
npobiuem;

- IUTAHUPOBAHKE U OCYIIECTBIICHUE AEHCTBUI B
OKPY’KaIoIlleH cpejie Ha OCHOBE 3HAHUs Lenei

IIP6 01 - chopMupoBaTh MPECTABIECHUSA: O XUMHUYECKOW COCTaBIISIFOIIEH
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpPA, POJU XUMHMU B TO3HAHUM SIBJICHUMN
NpUpOAbl, B (OPMUPOBAHMU MBIIUIEHUS M KYyJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATILHON I'PaMOTHOCTH, HEOOXOJUMOM JJISl PELIeHUs TPAKTUYECKUX
3a/1a4 ¥ 9KOJOTM4YeCKHM OOOCHOBAHHOT'O OTHOILIEHHUS! K CBOEMY 37I0POBBIO U
MIPUPOIHOM CPEJE;

IIP6 10 - ymers coOMOAAaTh TPaBHIA DKOJOTHYECKH IE€JIECO00Pa3HOTO
MOBEJICHUSI B OBITY U TPYJOBOU JEATEIbHOCTU B IENSAX COXPAHEHUS CBOETO
30POBbSl W OKpYXKArOUIEH NPUPOJHOM CpEeabl; YYUTHIBATH ONACHOCTh
BO3/ICWCTBUSI HAa JKUBBIE OpPraHM3MbI OIPEJICICHHBIX BEIIECTB, MOHMMAas
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OepexKIMBOTO
MIPOU3BO/ICTBA,
3G PEeKTUBHO
JIEVCTBOBATE B
YpE3BBIYANHBIX
CUTYaLUsX.

YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCIIINX
BpEJl OKPYKAKOUIEN CpeE;

- YMEHHE NMPOTHO3UPOBATH HEOIATOMIPUSITHBIE
9KOJIOTUYECKHE MOCIIEACTBUS
NpEINPUHUMAEMBbIX JICHCTBUMH,
MpeA0TBpaIIATh UX;

- pacUIMpEeHHE OIbITA AESTEIBHOCTH SKOJIOTU-
YECKOW HAIPaBJICHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENBCKOM, IPOCKTHON U
COLIMAJIBHOW JI€SATEIbHOCTH;

CMBICJI ITOKA3aTelsl IPEAEIbHON T0IyCTUMOUM KOHIICHTPALUX
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2. CTPYKTYPA U COJEPXKAHUE OBIIIEOBPA3OBATEJBbHOM IUCIIATIINHBI

OVYIL.07 XUMUA

2.1 O0beM 00me00pa3oBaTeILHON IMCIUILIMHBI U BUAbI Y4eOHOI padoThI

Buo yueonoit pabomut Oobvem uacos
O0BemM 00pa3oBaTeILHON TPOrPAMMBI TUCITUTIIIUNHBI 144
B TOM YHCJIE:
OCHOBHOE COJIep>)KaHUE 102
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHHE 44
IPAKTUYECKHE 3aHSTUS 36
71a00paTOPHBIE 3aHATHS 22
[TpodeccnonanbHO-OpUEHTUPOBAHHOE COAEpPkKaHKE (COlIEepKaHue 24
MPUKJIATHOTO MOJTYJIS)
B TOM YHCIIE:
TeopeTuuecKoe o0yueHue 6
IPAKTUYECKUE 3aHATUS 10
1a00paTOPHBIE 3aHATHS 8
[TpomexyTouHas aTTecTanus (IK3aMeH) 18




2.2 TemaTn4yeckuii IUVIaH M coiepKaHue 0011e00pPa30BATEbHOM JUCIUIIIHHBI XHUMHA

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATIBLHO-

HaumeHoBaHue . Oo0bem dopmMupyemblie
N —— OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHOI 4ACOB KOMITETEH I
MOAYJIb
Ochoenoe cooeprcanue 126
Pa3znen 1. Teopernueckue 0CHOBBI XUMHH 38
Tema 1.1. Cooepaorcanue yuebHo2o mamepuana OK.01
OcHoBHbIE XUMUYECKUE | XUMUYECKUH dNIeMeHT. ATOM. SIIpo aToMa, U30TOIbI. DIEKTPOHHAsA 000I0YKa.
MIOHATHUSA U 3aKOHBI, DHepreTuyeckue ypoBHHU, NOypPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- FIIEMEHTHI. )
CTPOCHHE aTOMOB Oco0eHHOCTH pacnpeieNieHUs JIEKTPOHOB MO0 OpOUTAIISIM B aTOMaXx 3JIEMEHTOB
XMUMHAYECKHX 3JIEMEHTOB | MEPBBIX YETHIPEX MEPHOO0B. DIEKTpOHHAs KOH(pUTypanus aroMoB. OCHOBHBIE
XUMHUYECKHE 3aKOHBI
Ipaxmuueckue 3anamus
[Tpaktuyeckas padora Ne 1
«OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XHMHUM M pacyeTbl II0 YPaBHEHUSAM
XUMHYECKHUX PEAKIUIN».
OTHocHTEIBbHBIE aTOMHAsl U MOJIEKYJsipHas Maccel. MomsipHast macca. KonuuecTso 2
BelecTBa. MaccoBast 0Jisi BemiecTBa. 3akoH ABoraapo. MouspHbIii 00beM Ta3oB.
OTtHocuTenbHAs MIOTHOCTH ra3oB. PacueTsl MO ypaBHEHUSM XUMHUYECKUX PEaKIUil C
UCIIOJIb30BAaHUEM MAaCCOBOM JI0JIM BelIeCTBa, 00beMa (HOpMalbHbIE YCIIOBUS) ra3os,
KOJIMUECTBA BEILIECTBA
Tema 1.2. Ilpakmuueckue 3anamus OK 01
ITepuonnueckuii 3akoH u | [IpakTuyeckas padora Ne2. OK 02
[lepuoanueckas cuctema | «/3ydyeHune mepuoaMYECKUX 3aKOHOMEPHOCTEH M KX B3aUMOCBSI3U CO CTPOEHUEM
XUMHYECKHUX 3JIEMEHTOB | aTOMOBY. 2

. . MenneneeBa, ux
CBA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS
aTOMOB

Ilepuonuueckass cucrtema xumuudeckux daemeHToB J[.M. MenneneeBa. CBsA3b
nepuoanueckoro 3akoHa u Ilepuoandeckoil cUCTeMbl XMMHYECKUX 3JIEMEHTOB C
COBPEMEHHON Teopuel CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHS CBOWMCTB
XUMHYECKHX DJIEMEHTOB, 00pa3yeMblX HMH TPOCTBIX U CIOXKHBIX BEIIECTB IO
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rpymnmnaMm u nepuojam Ilepuonnueckoit cucteMbl. 3HaU€HHE MEPUOAUMUECKOTO 3aKOHA
Y CUCTEMbI XUMHUYECKUX 3JieMeHTOB JI.11. MeHieneeBa B pa3BUTUM HAYKU.
YcraHOBIEHHUE CBSI3M MEXAY CTPOCHHEM aTOMOB XUMHYECKHUX JJIEMEHTOB W
MEPUOJUYECKUM MU3MEHEHHUEM CBOWMCTB XMMHMYECKUX DJIEMEHTOB U MX COCIMHEHUN B
COOTBETCTBUHU C MOJ0KEHUEM [IeproInUeCKON CUCTEMBI.

Tema 1.3. Cooeporcanue yuebHoeo mamepuaia OK 01
Crpoenue BelecTsa u Crpoenue BemecTBa. XUMUYECKast CBA3b. BUAbl XUMHUYECKON CBSI3U (KOBAJICHTHAs
NPUPO/ia XUMUYCCKOH HEMOJISIpHAsl W TOJspHas, WOHHAs, MeTaimdeckas). MexaHu3mbl 00pa3oOBaHHS
cBsi3i. MHOroo6pasue KOBAJEHTHOM  XMMHMUYECKON CBA3M (OOMEHHBIH U  JOHOPHO-aKLENTOPHBIN).
BCIICCTB Bonopoanast cBsizb. BajleHTHOCTB. DJIEKTpPOOTPULIATEIBHOCTh. CTENEHb OKHUCIICHUS.
WoHBI: KATHOHBI ¥ AHUOHBI
Tema 1.4. Cooepoicanue yuebHo2o mamepuana OK 01
Knaccudukanus, Knaccugukanuss HeopraHmdeckux BemecTB. HOMEHKIaTypa HEOpPraHWYeCKHUX OK 02
Y HOMEHKJIaTypa BEIIECTB (OKCU[BI, THAPOKCUIBI, KUCIOTHI, coiu). BemiecTBa MOJEKyJISIpHOTO U
HEOpPraHUYECKUX HEMOJIEKYJISIPHOTO CTPOEHHUS. ATrperatHble coCcTOsHUA BelecTBa. Kpucramnnyeckue u
BEIIECTB amMopHble  BellecTBa. 3aKOH  IOCTOSIHCTBA  COCTaBa  BEIECTBA.  [HIIbI
KPUCTAJTIMYECKHUX PELIETOK (aATOMHAsl, MOJIEKYJIsIpHAsl, MOHHAs, METAJUIMUECKas).
Tema 1.5 _ | /labopamopuwie 3anusmus OK 01
OcHOBBI TaDOPaTOPHOH | JTagopatopras paGoTa Nel «OCHOBBI TaGOPATOPHOH NPAKTHKI.
HPaKTHKH B JlaGopaTopHasi mocyla W XHMHYECKHe peakThBbl. OCHOBHbBIE J1a0OpaTOpHBIC
MPOQecCHOHATbHBIX onepanuu. JlaGoparoproe 060pynoBanue. TexHuka 6€30MaCHOCTH U ITPaBHIIa PaOOThI
napoparopusx (moBeieHus) B 1abopaTopuu
(mpogeccroHanbHO
OPHEHTHPOBAHHOE Cooeporcanue yuebnozo mamepuana
ConIepIKaHHCE) OKCepUMEHTaJIbHass XUMUS: pacueThl, AaHaJu3 JIaHHBIX U I[pE/CTaBJIECHHE

pe3yJbTaToOB. BBIMOMHEHNE TUIOBBIX PacyeTOB MO TEMAaTHKE YKCIEPUMEHTa (BBIXO[
MPOJIyKTa PEaKIMH, Macca HaBEeCKH, 00BeM pactBoputensi). OO0paboTka JTaHHBIX,
aHaM3 M OIEHKa MX JOCTOBEPHOCTH (BBIUYMCIEHHE CPEAHEr0 3HAYCHHS
OKCIEPUMEHTATBHBIX ~ JAHHBIX, MOrpemHocTH). [IpencraBneHne  pe3ynbTaToB
HKCIIEpUMEHTA B pa3ianyHoi ¢opme (Tabnuua, rpaduk, OTUYET, TOKIAJ], PE3CHTALHs])
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Tema 1.6 Cooepoicanue yuebrnoeo mamepuaid OK 01
Turnbl XUMHYECKUX Xumuueckass peaknusa. Kinaccudukanus W THOBI  XUMHUYECKHX peakIuid B OK 02
peakuui HEOPraHMYECKON M OpPraHUYECKOM XUMHMM. 3aKOHBI COXpPaHEHMsI Macchl BELIECTBaA,

COXpaHEHUs U NPEBPAIICHUS JHEPTUU IPU XUMUUYECKUX PEaKLMIX.

Ipaxmuueckue 3anamus

[Tpaktuueckas padora Ne 3 «CocraBiieHHE YpaBHEHUH OKHCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIU METOJIOM 3JIEKTPOHHOTO OaHCay.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKINH (YPaBHEHUS OKUCIICHUS-

BOCCTAHOBJIEHMSI, CTENICHb OKUCIIEHUS, OKUCIUTENIb U BOCCTAHOBUTEb, IIPOLIECCHI

OKHUCJIEHUS U BOCCTAHOBJICHUS, BaXKHEHIIINE OKUCIUTENIN U BOCCTAHOBUTEIHN, METO

AIIEKTPOHHOTO OanaHca, IEKTPOIIN3 PAaCTBOPOB M PACIIJIaBOB BEIIECTB,

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IPUPOJE, IIPOU3BOJICTBEHHBIX

poleccax U )KM3HEAEATeIbHOCTU OPraHU3MOB)

Jlabopamopnvie 3anamus

JlabopaTtopHnast pabota No2 «TUITbI XUMHUYECKUX PEAKIIHII.

HccnenoBanne TUMOB (IO COCTaBY M KOJMYECTBY HCXOAHBIX M OOpa3yOLIUXCS

BEIIECTB) U NPU3HAKOB XMUMHUYECKUX peakuuid. CocTaBieHUE YpaBHEHHMH peakIHii

COEZIMHEHUS, pa3JI0KeHuUs, 3aMeLIeHNs, OOMEHa, B T.4. PEaKIMi FOPEeHuUs, OKUCIICHUS -

BoccTaHOBJIeHMs. COoCTaBleHHE U ypaBHUBaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

peakuuii MeTOJOM 3JEKTpOHHOro OanaHca. PacueTHble 3a7auM Ha HaxXOXKAECHUE

OTHOCHUTEJIbHON MOJIEKYJIIPHOW MacChl, ONPEIEICHNEe MacCOBOM JOJIU XUMHUYECKUX

DJIEMEHTOB B CJIOKHOM BEILIECTBE
Tema 1.7 Cooeporcanue yuebHo2o mamepuania OK 01
Ckopoctb xumuyeckux | CKOpOCTh peakiuM, €€ 3aBUCUMOCTb OT pa3JIUYHbIX (DAKTOPOB: TPHUPOJIBI OK 02

peakuunii. XuMru4ecKoe
paBHOBECHE

pearupyromux BeEIIECTB, KOHLUEHTPAUUU PEearupyroluX BEIIECTB, TEMIEpaTyphl U
IUIOINAAM  PEaKUUMOHHOW moBepxHOCTH. OOpaTumble peakiuu. XHUMHYECKOe
paBHOBECHC. (DaKTOpI)I, BIIMAOINHUE Ha COCTOAHHEC XHMHUUYCCKOIO PaBHOBECHUA
(KOHIIEHTpalMs pEeareHTOB WM TPOJYKTOB pEaKlUH, ITaBlIEeHHE, TeMIeparypa).
[Tpunnun Jle [laTense
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Ipaxmuueckue 3anamus

[TpakTrueckas padota No4.

«BnusiaEe pa3nudHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIHI.

Pemenuie npakTUKO-OpUEHTUPOBAHHBIX 3aJ]aHUI HA aHaTU3 (PAKTOPOB, BIUSAIOIIUX HA
U3MEHEHUE CKOPOCTU XMMHYECKOW peakinu. 3aBUCUMOCTh CKOPOCTH XMUMHYECKOM
peakuu OT MPHUCYTCTBUS KaTalu3aTopa Ha IMpUMEpe pas3iokKeHHs MNepoKcHaa
BOJOpPOJa C IIOMOLIbK JMOKCHJA MapraHiia M KaTajnasbl. PelieHue INpakTHUKO-
OpUEHTUPOBAaHHBIX 3aJaHuUil Ha npuMeHeHue npuHnuna Jle-Illatenbe s
HAXOJK/ICHUS HAaIpPaBJICHUsI CMEIICHUS PAaBHOBECHS XUMHUYECKOW PEAKIMU U aHAIU3
(bakTOpOB, BIUSIOMIMUX HA CMEIICHHE XUMHUECKOTO PABHOBECHS

Jlabopamopnule 3anamus

JlaboparopHnas pabota Ne3

«/3yuenune 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT BHEITHUX (DaKTOPOBY.
HccnenoBanue 3aBUCHUMOCTH CKOPOCTH peaklMHM OT KOHIEeHTpauuu. OmnpenencHue
KOHCTAHTBI CKOPOCTH PEAKITUU TPAPUICCKIM METOIOM.

HccnenoBanue 3aBUCMOCTH CKOPOCTH PEaKIMHM OT TeMIepaTypbl. Pacder sHepruu
aKTUBaUu peaknuu. MccnemoBanue (akTOpOB, BIHSAIOIMIUX HA  CMEIICHHE
XUMHYECKOTO PAaBHOBECHSL.

Tema 1.8
PactBopsI, Teopust
BJIEKTPOIUTAYECKOMN

JIIUCCOLIMAIINN U UOHHBIN
o0MeH

Cooeporcanue yuebHo2o mamepuania

PactBopel. Buasl pacTBOpOB 1O COIEpPkKAHUIO PACTBOPEHHOIO  BEIIECTBA.
PactBopumMocTts. [loHATHE O nOHUCHEPCHBIX cucTtemax. VICTHHHBIE W KOJUIOWIHBIE
pacTBopbl. MaccoBass goisi BemiectBa B pactBope. [loHAaTHe o0 BOAOpPOIHOM
nokazarene (pH) pactBopa. Dnekrponutnueckast auccoruanus. CunbHble U cialble
DIIEKTPOJIUTHI, HEANIEKTPOIUTHL. Peaklinu HOHHOTO 0OMeHa

Ilpaxmuueckue 3anamus
[Tpaktuyeckas padora Ne5. «CocraBieHue MOJEKYJISPHBIX U MOHHO-MOJIEKYJISPHBIX
ypaBHEHUI HOHHOTO OOMEHay

OK 01
OK 02
OK 04
OK 07
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Jlabopamopnvie 3anamus
JlaGopaTtopHnas padota Ne4 «IIpuroroBieHue pacTBOPOBY.
IIpurorosneHue pacTBOpPOB 3aJaHHOM MAacCOBOM JOJEH PAaCTBOPEHHOIO BELIECCTBA,

. 2

MIPOBEJICHUE PEaKIMil HOHHOrO OOMEHa, OIpeJlelIeHHe CPebl PACTBOPOB BEILECTB C

IIOMOIIbI0 YHUBEPCAIBHOIO UHAMKATOPA (KHCIasi, HEUTpasbHas, 1IeJI0uHas). 3aAaHus

HA COCTaBJICHHE HOHHBIX PEaKIUH.

Jlabopamopnvie 3anamus

JlaboparopHas pabota Ne5 «Peakuuu ruipoan3ay.

WccnenoBanue cpeapl pacTBOPOB COJieH, OOpa30BaHHBIX CHIIBHBIMA M CIIA0BIMHU 2

NPOTONUTAMH, U UX pEaKIui C pacTBOpaMH IIEJIOYM M KapOoHaTa HATpHs.

CocraBieHue peakiuil ruipoin3a coyen

Jlabopamopnvie 3anamus

Jlaboparopnas pabota Ne6 «lccrnenoBanue qUCHEPCHBIX CUCTEM.

CrpoeHre u (aKTOPbl YCTOHYMBOCTH TUCHEPCHBIX cucTeM. CTPOCHHE MHIICIUTHL.

PaccenBanme cBeTa mpu MPOXOXKICHUHM CBETOBOTO Iyyka dYepe3 ONTHYECKH )

HeotHOpoaHYIO cpeny (3ddexra Tunnans). [IpuroroBiieHne W WU3y4YCHHE CBOWCTB

JUCTIEPCHBIX CHCTEM Pa3HBIX BHOB: CYCIIEH3HMH, IMYJIbCHH, KOJIIOHIHOTO PacTBOpA.

CpaBHEHUE CBOWCTB WCTHHHBIX M KOJUIOMJHBIX PAacTBOPOB, BBISIBICHHE OCHOBHBIX

pa3IUUMid MEXAy HUMH
KonTtpoabsnas padora 1 | CTpoeHue BelecTBa 1 XUMUYECKHE peakiuu (1o paszaemny 1) 2
Pasnen 2. Heoprannueckas xummusi 16
Tema 2.1. Cooepoicanue yuebrnoeo mamepuana OK 01
Pusnko-xuMHYECKHE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEMIECTB (OKCHIOB, OK 02
CBOHUCTBa THIPOKCHJIOB, KUCJIOT, Coylell u 1p.). ['eHeTHYecKas CBS3b HEOPraHMYECKUX BEIECTB, 2 OK 04

HCOPTaHNUYCCKUX
BCIICCTB

MMpUHAJIC)KAININX K Pa3JIMYHBIM KiaCcCaM. 3aKOHOMepHOCTI/I B M3MCHCHHH CBOWCTB
IMPOCTBIX BEHIECCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICHIUX OKCUIAOB U THAPOKCUIOB
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Cooepoicanue yuebrnoeo mamepuaid

Meramnel.  [lonoxenue wMeramnoB B llepuoamyeckoid cucreMe XHUMHYECKHX
aseMeHTOB. OCOOCHHOCTH CTPOCHHS JJIEKTPOHHBIX O0OJOYEK aTOMOB METAJLIOB.
O6mume ¢usznueckne cBoicTBa MeTaIOB. CIIJIaBbI METAIOB. DJIEKTPOXHUMHUYCCKHUI
pSA HApsDKEHUH METauloB. XMMHMUECKHUE CBOMCTBA BaXKHEUIIMX METAJJIOB (HATpUH,
KaJIMH, KaIbIMi, MarHUi, AIIOMAHUAN, [IMHK, XPOM, XKEJIe30, MEb) U UX COCTMHCHUI.
O06mue criocoObl moTy4YeHus: MeTa/uIoB. [IpruMeHeHre METaJIOB B OBITY U TEXHHUKE

Cooepoicanue yuebHo2o mamepuana

Hemeramnbl. [lonoxenune HemetamioB B Ilepumoanueckoil cucreMe XUMHUYECKUX
sanementoB J[.M. MenneneeBa M OCOOCHHOCTH CTpPOEHHUs aTOMOB. Du3nyeckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAJUIOB (HA MpUMEpPE KHUCIOpPOJa, CEpHI,
dochopa u yrimepoma). XUMHUYECKHE CBOMCTBA M TNPUMEHEHHE BaKHEHUIINX
HEMETAJUIOB (TaJlOTeHOB, cepbl, a30Ta, ¢ocdopa, yriepoaa W KPEMHUS) H HUX
COoeMHEHUH (OKCHUIOB, KHCIOPOACOACPKAIINUX KUCIOT, BOJOPOAHBIX COCAMHEHUN).
[IprMeHeHrne BaKHEHUIINX HEMETAJVIOB U UX COCIMHEHUI

Ipaxmuueckue 3anamus

[IpakTtuueckass pabdota Ne6. «DHU3MKO-XUMUYECKHE CBOWCTBA HEOPTAaHUYECKUX
BemecTB». CocTaBiIeHUE YPaBHEHUM XUMUYECKUX PEAKIUN C y4acTHEM MPOCTHIX U
CJIO’KHBIX HEOPTraHWYECKHX BEIIECTB: META/UVIOB U HEMETAIOB; OKCHUJIOB METAILIOB,
HEMETAJUIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPraHMYECKHX KHUCJIOT, OCHOBAaHUU H
aM(}OTepHBIX THAPOKCHUIIOB;, HEOPTaHMYECKHX COJIEH, XapaKTepU3YIOIUX UX
cBoiicTBa. Pacu€Thl Macchl BeniecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM OO0bEMY OJIHOTO W3 YYAacTBYIOLIMX B pEaKIUU BELIECTB,
pacuétsl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKINH, €CIIU OAHO M3
BEII[ECTB UMEET NMPUMECH.

Jlabopamopnvie 3anamus

JlaGopaTtopnast pabota No7 «CBOICTBa METaJUIOB U HEMETAJIJIOBY.

HccnenoBanre (QU3NYECKMX W XUMHUYECKUX CBOWCTB METAJIOB M HEMETAILIOB.
Pemienne skcrnepuMeHTaIbHBIX 3a7ad 10 CBOMCTBAM XHMHUYECKHM CBONCTBaM
METaJUIOB U HEMETAJJIOB, 10 PACIIO3HABAHUIO U MOJYYEHHUIO COEAMHEHUN METaJUIOB U
HEMETAJIJIOB
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Tema 2.2. Jlabopamopuvie 3auamus OK 01
Wnenrudurarnms JlabopaTtopHas pabota Ne8 OK 02
HCOPraHNICCKUX «neHTrdukams HEOPraHUISCKUX BEIIECCTBY. OK 04
BCIICCTB Pemenne skcnepuMeHTaNbHBIX 3aJad 110 XUMHYECKMM CBOMCTBAM METAJUIOB U

HEMETAJIJIOB, [0 PACIIO3HABAHUIO U MOJYUYEHUIO COCTUHEHUI METaUIOB U HEMETAIIOB

(B3auMoielicTBUE THUIPOKCHIA ANIOMUHHSA C pacTBOpAMHU KHUCIOT M UIEJIOYEH,).

Nnentudukanus  HeopraHumueckux  BemiecTB  (karmoHoB  [-VI  rpymm) ¢

UCIIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX

peaKuuu.

Jlabopamopnvie 3anamus

JlaboparopHas pabota Ne9

«MnerTndukanus HEOPraHUYECKUX BEIIECTBY.

Pemenne skcrnepuMEHTANBHBIX 3a7ad IO XUMHYECKMM CBONCTBaAM METaUIOB U

HEMETAJUIOB, [0 PACIO3HABAHUIO M TIOJYYEHUIO COCIMHEHUN METAIOB H

HemeTalioB. MneHtudukanuss HeopraHumdeckux  BemecTB  (ammoHOB  1-III

AQHAJTUTMYECKUX TPYII) C HCHOJb30BAaHHEM MX (U3UKO-XUMHUECKUX CBOMWCTB,

XapaKTEepHBIX KAUECTBEHHBIX PEAKIIUIL.
Tema 2.3. Cooeporcanue yuebHo2o mamepuaia OK 01
IIponsBoacTso OOue mnpeacTaBlIeHUS O NPOMBIIUICHHBIX CHOCO0AX TMOJIyYEeHUS! XUMHUYECKHUX OK 07
HEOpPraHUYECKUX BEIIECTB (Ha MpUMeEpPe NMPOU3BOACTBA aMMHUaKa, CEPHON KUCIIOTHI). UepHast U [[BETHast
BELIECTB. 3HAYECHUE metamutyprus. IlpakTudyeckoe mprUMeHEHHe JIEKTPONIN3a IS MOTy4YEHHUS LIETOYHBIX,
Y IPUMEHEHUE B ObITY IIEJIOYHO3EMENbHBIX ~ METAUIOB U amoMuHua. CTekio W CHJIMKaTHas
U Ha IPOM3BOJICTBE IPOMBIIIIEHHOCTb. [IpobiemMa 0TX0A0B ¥ MOOOYHBIX MPOTYKTOB
KonTtpouabHnas pa6ora 2 | CBoiicTBa HEOpraHMUECKUX BEIIECTB (110 pas3aeny 2)
Pa3pnen 3. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHUH
Tema 3.1. Cooeporcanue yuebno2o mamepuana OK 01
Knaccuguxarus, [IpeaMer OpraHWYecKo XMMHH: € BO3HMKHOBCHHE, Pa3BUTHE M 3HAYCHHEC B
CTpOCHHIE MOJlyYE€HHH HOBBIX BENIECTB M MarepHalioB. TeopHs CTPOEHHs OPraHWYECKUX
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" HOMEHKJIATypa
OpPraHUYECKUX BEILECTB

coequnenuii A.M. BytnepoBa, e€ ocHOBHbIE MoyOKeHUs. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKuX BeuecTB. | 'oMornorus, nzomMepus. XMMHUYECKasl CBSI3b B OPraHHYECKUX
COCMHEHUSIX: KpaTHbIE CBSA3HU, G- U M-CBSI3U.

[lpencraBnenne o kinaccuuKkamuu OpraHWYecKUX BemiecTB. HomeHkmatypa
OpPraHMYeCKHUX COEJAMHEHHH (CHCTeMaTHuecKas) M TPHUBHAJIbHBIC Ha3BaHHS
BOKHEHIIHMX MPECTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB

Ilpakxmuueckue 3anamusl

[Mpaktuyeckas padora No7. «HoMeHKIIaTypa OpraHUYeCKUX BEIIECTBY.
O3znakomiieHHE ¢ 00pa3laMy OPraHMYECKUX BEIIECTB U MaTepUallaMd Ha X OCHOBE,
MOJICIIMPOBAHME MOJICKYJ OPIraHWYECKHUX BEIICCTB, HAOJIOJACHUE U OIKMCAHUE
JEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPAIICHUI0 OpPraHUYEeCKHX BEIIECTB IPHU
HarpeBaHuu (IUIaBlieHWe, oOOyriMBaHWe U TopeHue). CocTaBleHUE TMOJNHBIX |
COKPAIIICHHBIX CTPYKTYPHBIX (DOPMYJT OpraHMYECKHX BEIIECTB OTIEIBHBIX KIIACCOB,
UCTIONB3Ysl WX Ha3BaHUS 10 CHUCTEMATHUYECKOW W TPHUBHAIBHON HOMEHKIIATYpPE
(3THIICH, aleTWICH, TIUIeprH, (eHol, (OpMaTbICT /I, YKCYCHAs KUCIIOTA, TIUIUH).
PacueTsl npocreiiieii GopMyIibl OpraHMYECKONW MOJIEKYJIbI, UCXOMAS U3 AJIEMEHTHOTO
cocrana (B %)

Paspnen 4. Yraesonopoabt

16

Tema 4.1.
YrineBomopoael U HX
MIPUPOIHBIE UCTOUHUKH

Cooeporcanue yuebHo2o mamepuania

[TpenenpHble YriIeBOAOPO/bI (AIKaHBI): COCTaB M CTPOEHHE, FOMOJIOTHUECKUH DI
MertaH u 3TaH: cocTaB, CTpOeHHE, (pU3MUECKHEe U XMMHUYECKHE CBOMCTBa (peakuuu
3aMelIeHUs] M TOPEHHUs), HaX0XKJICHHE B IPUPOJIE, MOTyUYeHUE U IPUMEHEHHE

Cooeporcanue yuebHo2o mamepuania

HenpenenbHble yriieBOoAOPOIbI (ANKEHBI, aIKaIUEHBI, ATKUHBI).

AJIKEHBI: COCTaB M CTPOCHWE, TOMOJIOTUYECCKUH psfl. DTHIIEH M MPOIHIICH: COCTaB,
cTpoeHHe, (U3NUECKUEe W XUMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHWS,
TaJIOTCHUPOBAHMS, THUApPATAIlUN, OKHCICHUS W IOJIMMEPHU3alliu) TIOJydeHUEe |
MPUMEHEHHE.

OK 01
OK 02
OK 04
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Cooepoicanue yuebrnoeo mamepuaid

Ankanuensl: OytaaueH-1,3 u MeTunOyTanueH-1,3, XuMUYECKOe CTPOCHHE, CBOMCTBA
(peakuus nmojauMepu3allMM), [pUMEHEHUuEe (A1 CHHTE3a IPUPOJHOIO U
CUHTETHUYECKOT0 KayuyKa U PEe3HHBI).

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKUH psl. AICTUIICH:
COCTaB, XMMHMUYECKOE CTpOCHHE, (U3MUECKHEe U XHUMUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TATIOTCHUPOBAHUS, THAPATALIMU TOPEHUS ), TTOJIyYCHUE U TPUMEHEHUE
(MCTOYHHUK BBICOKOTEMIIEPATYPHOIO MJIAMEHH sl CBAPKU U PE3KU METAILIIOB)

Cooeporcanue yuebHo2o mamepuana

Apomaruyeckue yrieBoJopoJsl (apeHsl). beH3om M Tomyon: cocTaB, CTPOEHHE,
¢u3nyecKkue U XUMHUYECKUE CBOICTBa (peakUuu IajJOr€HUPOBAaHUS U HUTPOBAHUSA),
HOJy4YeHHe U IpuUMeHeHHe. TOKCHYHOCTh apeHOB (BIUsSHHE O€H30Jla Ha OpraHu3M
yesioBeka). ['eHeTnueckas CBSI3b MEXAY YIVIEBOAOPOJAMH, NPUHAIEKAIIUMH K
Pas3IMYHbIM KJIaccaM

Cooeporcanue yuebHo2o mamepuana

[TpupoHbIE UCTOYHUKH YTIEBOIOPOJOB. [IpHpoNHBIA ra3 U MOMyTHbIE HEPTSIHBIC
ra3pl. Hedte u e€ mpoucxoxaeHue. CrocoObl mepepaboTku HePTH: TEPEeroHKa,
KPEKUHT (TEPMHUUYECKUH, KaTaluTU4eckuil), muponus. IIpoaykTel mnepepaboTKu
He()TH, WX TPUMCHCHHE B IPOMBINUICHHOCTH M B ObITy. KaMeHHBI Yroib
MPOAYKTHI €r0 mepepadoTKu

Tema 4.2.
DOU3NKO-XUMHYECKHE
CBOICTBa
YTJIEBOJOPOIOB

IIpakmuueckue 3ansamus

[Tpaktnyeckas padora Ne§ «CBoicTBa yIiIeBOIOPOIOBY.

TpuBnanbHas U MeXIyHApOJIHAs HOMEHKJIATypa, XUMHUYECKHE CBOWMCTBA, CHOCOOBI
HOJy4YeHHUs YIIeBOJOPOJ0B. MoienupoBaHie MOJIEKYJI M XUMHUECKUX MpeBpaIleHuit
VIJIEBOJOPOAOB (HA TmMpuUMepe dTaHa, »dOTHWIEHA, aleTWIeHa W Jp.) |
rajJloreHONpPON3BOIHBIX. KadecTBeHHbIE pEaKUUu YIJIEBOAOPOAOB  PA3IUUYHBIX
KJlaccoB (oOeclBeuMBaHUME OpOMHON WM MOAHOM BOJBI, pacTBOpa IMEpMaHraHaTa
KaJIMsl, B3aMMOJICHCTBHE alleTUIICHa ¢ aMMHMAa4YHBIM pacTBOpPOM okcuaa cepedpa (1)),
Ka4eCTBEHHOE OOHAPYKEHHE YTIIepoa U BOJOPO/Ia B OPraHNIECKHUX BEIECTBAX.
CocraBieHue peakuuii MpUCcoeIMHEHNs U OKUCIIEHUS Ha puMepe 3TujieHa. Pemienue
pacUYeTHBIX 33/1a4 C UCTIOIH30BaHUEM IJIOTHOCTH Ta30B M0 BOJOPOAY M BO3AYXY

OK 02
OK 04
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Ipaxmuueckue 3anamus
[Ipaktnueckass pabora Ne9 «Pemenue pacdeTHBIX 3a7ad IO  OINPEACIICHUIO
MOJICKYJISIPHOHM B CTPYKTYPHOUH (hOPMYIIBI OPraHUIeCKOTO COCTNHEHUSD)

KonTposabHas padora 3

Teopust CTPOCHUST OPraHUYECKUX COCTMHEHUH. Y TIIEBOIOPOIBI
(o paznenam 3 u 4)

Pa3znen 5. Kuciopomocon

epRalme OPrauHndeCKue COCANHCHUA

18

Tema 5.1.
Cnuprel. ®eHon

Cooeparcanue yuebHo2o mamepuania

[IpenenpHBIC OTHOATOMHBIC CITUPTHI (METAHOJ M 3TAHOJ): CTpOCHHE, (PU3HUYECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIUU C aKTUBHBIMU METAJIaMH, TaJOre¢HOBOIOPOJIaMH,
TrOpPeHUE), TpPUMEHEHHE. BoIOpoaHBIE CBSI3M MEXIy MOJIEKYJIAMH CITHPTOB.
Pu3MOITOrHYECcKOe ICHCTBHE METAHOJIA M ATAHOJIA HA OPTaHM3M YeJIOBEKa.

Cooepoicanue yuebHo2o mamepuana

MHOroaTOMHBIE CIUAPTHI (ITHJICHIVIMKONb W TIMIEPUH): CTpOCHHE, (pu3nyeckue u
XMMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO INEJIOYHBIMH METalJIaMU, KayeCTBCHHAS
peaxiysi Ha MHOTOATOMHBIE CIUPTHI). DU3NOJOTHUECKOE NeHCTBHE HAa OPTaHU3M
yesoBeka. [[puMeHeHune rimuepyuHa U STHICHIITMKOJSL.

®enon. CrtpoeHue MOJEKybl, (U3NYECKHEe M XMMHUYECKHE CBOWCTBa (QeHoa.
TokcnyHoCcTh (heHOoNa, ero (hU3MOIOTHYECKOoe JeMCTBUE Ha OpPraHu3M 4YelloBeKa.
[Tpumenenue deHona

OK 01
OK 07

Tema 5.2.
AJbIeTuIbI.
KapOoHOBBIE KHCTOTHI.
Cnoxubie 3¢upsbl

Cooeporcanue yuebnozo mamepuana

Anbaeruipl U KeTOHBI ((popManbaeru, aleTaibAeTu/I, alleTOH): CTPOCHHE,
¢du3nyeckre 1 XMMUUYECKHE CBOMCTBA (peaKkIMM OKUCICHHS U BOCCTAHOBJICHUS,
Ka4eCTBEHHBIE PEaKIUH ), TIOyYCHUE U TPUMEHEHNE.

Cooepoicanue yuebHoeo mamepuand

OaHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE KUCIOTHI (MypaBbHHASI U YKCYCHAs
KHCJIOTHI): CTPOCHHE, PU3NUECKUEe U XMMUYECKHe CBOMCTBA (001I1e CBOMCTBA
KHCJIOT, PeaKIysl dTepuHKaIiK), ToJyuyeHue u npumeHenue. CteapuHoBas u
OJICMHOBAS KUCJIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX KUCIOT. Mblila Kak

COJIM BBICHTUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OK 01
OK 02
OK 04
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CrnoxxHble 3(QHUpPbl KaK TPOU3BOJHBIC KApOOHOBBIX KHUCIOT. ['MAPONH3 CIOXKHBIX
a¢upos. Kupsl. 'naponus xxupos. [Ipumenenue xupos. bruonoruueckas poib KUPOB

Tema 5.3.
VYrieBoabl

Cooeporcanue yuebHo2o mamepuania

YrieBoapl: cocTaB, KIacCU(PUKAIUS yTrIeBOI0B (MOHO-, M- U TIOJIHCAXAPU/IBI).
['mroko3a — mpocTenmii MOHOCaXapui: OCOOCHHOCTH CTPOCHHUS MOJICKYJIHI,
du3HYECKrEe M XUMUIECKHE CBOMCTBA TITFOKO3bI (B3aUMOJICHCTBUE C THAPOKCHIOM
memu (1), okucienrne aMmmMuadHbBIM pacTBOpoM okcujia cepedpa (I), BocctanoBieHue,
OpO’KEeHHE TIIIOKO3bI), HAXOXICHUE B IPUPO/IE, TPUMEHEHHE TIIIOKO3BI,
OuoJIornYecKas poib B KHU3HEIEATSILHOCTH Opranu3Ma yeiaoBeka. doTocunres.
®pyKTO3a KaK U30MEP IITFOKO3BI.

Jucaxapuipl: caxaposa, MaibTo3a. BoccraHaBiMBaronye U HEBOCCTAHABIMBAIOIINE
mucaxapuabl. ['maponus qucaxapunoB. HaxoxieHue B mpupojie U IpUMEHEHHE.
[Tonucaxapuapl: Kpaxmal, IITMKOTEH U 11eJUTi0103a. CTpoeHHE MaKpOMOJIEKYT
Kpaxmalia, IIMKOT€Ha M HEeJUTI0I03bl. PH3HUecKue CBOMCTBA KpaxMalla v EeJITI0I03bI.
XUMHUYECKUE CBOMCTBA KpaxMalia: TUPOJIU3, KAYECTBCHHASI PEAKIIUs C HOJIOM.
XUMHUYECKUE CBOMCTBA IEIUTIOJIO3BI: THIPOJIN3, IOTYYeHUE 3()UPOB HEIUTOIO3BI.
[TonsiTrie 06 MCKYCCTBEHHBIX BOJOKHAX (BUCKO03a, alleTaTHBIN MIENK)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHUYECKHE
CBOMCTBA
KHUCJIOPOJAOCOAEPKALINX
OpraHNYeCcKux
COCIMHEHU N

IIpakmuueckue 3ansamus

[Tpaktuyeckas padora Nel(. «HomeHKkIaTypa KUCIOPOAOCOAEPKALIUX OPTaHUIECKUX
COCTUHEHUIN.

TpuBnanbHas U MeXIyHApoJHas HOMEHKJIATypa, XUMHYECKHE CBOMCTBA, CHOCOOBI
MOJIy4Y€HUsI CIUPTOB M (PEHOJIOB, KapOOHOBBIX KHUCIOT U 3(QUPOB, aJbJAECTUAOB U
KeToHOB. CocTaBJeHHE CXeM peakiuil (B TOM 4HuCIe MO MPEeJIOKEHHBIM ENoYKam
IPEBpaLIeHN), XapaKTepU3yIOIIMX XUMUYECKHE CBOWCTBA KHCIIOPOAOCOAEPIKALIUX
OpPraHMYECKUX COEANHEHUN

Ipakxmuueckue 3anamus

[Tpaktuyeckas pabora Nell. «Xwumuueckue u  (uU3MYECKHEe  CBOWCTBA
KHCJIOPOJIOCOJEPIKAIINX OPTaHUYECKUX COSTUHEHUSY.

[IpoBenenue, HaOMOJEHME W ONMCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, Ka4yeCTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE HTaHOJa
okcugoM Meau  (II)), MHOroaTOMHBIX CIHMPTOB (B3aUMOJEHCTBUE INIMLEPHHA C

OK 01
OK 02
OK 04
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ruapokcuaoM Menu (I1)), anprerugoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpokcuaom wmemu (II), B3ammomeicTBHE Kpaxmajga C HOJOM),
M3y4YEHUE CBOMCTB PaCTBOPA YKCYCHOM KHUCIIOTBI.

Ilpakmuueckue 3anamusl

[Tpaktuyeckas padora Nel2

Pemienue sKCrepMMEHTANbHBIX 33Jad [0 U3YyYEHHIO (PU3MKO-XUMHUYECKUX CBOMCTB
KHCJIOPOIOCOACPKAIINX OpPraHMYeCKuX coeanHeHuit [IpakTuyeckoe NpUMEHEHHE
STUJICHIJIMKOJIS, TAuLepuHa, ¢peHomna. [lpumenenue popmanpiaeruaa, aneTanbaeruia,
YKCYCHOM KHCJIOTBI.

Jlabopamopmvie 3ausamus

JlabopaTtopuast pa6ota Ne 10

«Mnentudukanus opraHMuecKUX KHUCIOPOACOACPIKAIINX COCTUHCHHI

HpOBGI{GHI/Ie Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha OJHOATOMHBIC W MHOI'OATOMHBIC CIHPTHI.
CpaBHEHHE BOCCTAHOBHUTEIBHBIX CBOMCTB IMEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX
CIIMPTOB. PeaKHI/II/I OKHCJICHUA W BOCCTAHOBJICHUA aAJIBACTUAOB WU KCETOHOB.
KadecTBeHHBIE pEaKIMU Ha COJNM YKCYCHOW KHCIOTHL. XapaKTEePHbBIC pEaKIUU
KapOOHOBBIX KUCIOT. [TonyueHne u Tuaposn3 CIOKHBIX A(UPOB.

Pa3nea 6. AzoToconep:kamue opraHndecKue CoeANHEeHus!

Tema 6.1.
AMUHEL

AMHHOKHUCIIOTEIL.

benxu

Cooeporcanue yuebHo2o mamepuania
AMUHBI: METHJIAaMUH — MPOCTEUIINI MpeCTaBUTENh aMUHOB: COCTaB, XMMHUYECKOE
CTpoeHue, (PU3NIeCKHe U XUMHUYECKHE CBOMCTBA, HAX0XICHHUE B TIPHPO/IC.

Coodeporcanue yuebnozo mamepuana

AMUHOKHCIOTBl Kak aM{QoOTepHble OpraHuyeckue coequHeHus. duznueckue u
XMMHUYECKHE CBOWMCTBA AaMMHOKHUCIOT (Ha mpuMepe TIiuiuHa). buonornyeckoe
3HaYeHHe aMUHOKHUCIOT. [lenTupl.

benku kxak npupoassie nonumepsl. IlepBuuHas, BTOpu4Has U TPETUYHAsA CTPYKTypa
O0enkoB. XUMHYECKHE CBOICTBa OEJIKOB: THAPONU3, JACHATypalus, KaueCTBEHHBIE
peakuuu Ha OesKu

OK 01
OK 02
OK 04

26




Ipaxmuueckue 3anamus

[Ipaktnueckass pab6ora Nel3. «CpoiicTBa a30TOCOJAEPKAIIUX OPTraHUYECKUX
COCIMHEHUI.

Ouznyeckue U XMMUYECKHE CBOMCTBA aMUHOB (peaklMU ¢ KUCIOTaMU U TOPEHUs) U
aMUHOKUCIIOT (Ha mpuMepe TinuiuHa). Habmronenne u onrcanue JeMOHCTPAIMOHHBIX
OTIBITOB: JIEHATypalus OEJIKOB MpU HAarpeBaHUH, LIBETHbIE PEaKIuu OEIKOB

Jlabopamophule 3anamus

JlaboparopHuas padota Nell

«nenTudukanus OpraHMIeCKuX a30TCOACPKAIINUX COSTMHCHHI

XapakTepHble PEaKIMM aMHHOB, aMHUHOKHCIIOT, PEaKIUW JICHATypaluu OCJIKOB,
IIBETHBIC PEAKIIMU Ha OCJIKH.

Pa3zaen 7. BbicokoMoJIeKYJIIPHbIE COeINHECHUSA

Tema 7.1.
[Imactmaccel.
Kayuyku. Bonokna

Ilpakmuueckue 3anamusl

[Ipaktuueckass  pabora  Nel4.  «Cunre3, aHanmu3 ©W  KJIacCUPUKALMS
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI

OcCHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MTOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CPEOHSAS MOJIEKYJSIpHAs Macca.
OcHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJIIPHBIX COEAMHEHUN — MOJIMMEpU3ALUI 1
MIOJINKOHCHCALINS.

O3zHakoMjieHHEe ¢ 00pasllaMu NMPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,
KayuyyKoB:  IJJacTMacchl  (TMOJIMATWIICH, MOJUIPONUIIECH, HOJMBHUHUIXJIOPU],
MOJIUCTUPOIN);  HATypaJbHBIM M CHHTETHMYECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN M U30NPEHOBBIN); BOJIOKHA (HAaTypaJibHbIE (XJIOMOK, IEpPCTh, MIENK),
MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKHE (KAlpOH U JIABCaH)

Ipaxmuueckue 3anamus

[TpakTnueckast pabora Nel5. «I'eHeTnueckas CBsI3b MEXAY KJlacCaMH OPraHMYECKUX
COCIUHEHUIN.

Pemenne mnenodek mpeBpallleHH Ha TE€HETUYECKYI0 CBA3b MEXJy KJIACCaMHU
OpPraHMYECKUX COEIUHEHMM C COCTABJIEHUEM Ha3BaHUH OPraHUYECKHUX COCIUHEHHM
10 TPUBHAJIIBHOM WJIM MEXIYHAPOJHOW CHCTEMaTHYECKOM HOMEHKJIaType. Pemienue
pacueTHBIX 337a4 0 YPaBHEHUSM PEAKLUI C y4acTUEM OPTaHUYECKUX BELECTB

OK 01
OK 02
OK 04
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Jlabopamopnvie 3anamus
JlaGopaTtopHast pabota Nel2 «Pacrio3HaBaHue 11acTMacc ¥ BOJJOKOH)

KonTtpoubnas padora 4

CtpyKTypa 1 CBOMCTBA OPraHMYECKUX BEUIECTB (110 pazaenam 5-7)

HpO(l)eCCI/IOHaJI])HO OPUCHTHUPOBAHHO€ COACPKAHUEC (couepmafme NMPUKJIAAHOT0 MOAYJIH

Pasznen 8. Xumus B 6]:[Ty H HpOI/I3BO}ICTBeHHOI7I JACATCJIBbHOCTH Y€JI0BCKA

Tema 8.1. Ipaxmuueckue 3auamus OK 01
Oprannyeckue BemectBa | [Ipaktnueckas padora Nel6. «bnooprannyeckie BemecTBa U X pojib B MpoIeccax OK 02
B JKU3HEIEATEIILHOCTU JKU3HEAEATCIbHOCTHUY . OK 04
YeIIoBeKa. buooprannueckue coenuHenus. [IpuMeHeHHe W OMOJIOTHYECKAs POJb YTIICBOJOB. OK 07
[TpousBoacTBO U OxkucneHue yriaeBoJ0OB — HWCTOYHUK OJHEPIHMHM IKUBBIX OpraHu3moB. OobnacTu
MIPUMCHCHUE NPUMCHECHUS  aMUHOKHCIOT. IIpeBpamieHuss OCJIKOB THUIIM B  OpPraHHU3ME.
OopraHuyeckux BemecTB | buonoruueckue @ynkuuu OenkoB. buonornyeckue ¢GyHkuuu kupoB. Ponb
B ITPOMBIIIIJICHHOCTH OpPTaHMYECKON XUMHUU B PEHICHUH MPOOJIEM IMUIIEBOM OE30TIaCHOCTH.

HyxnenHoBble KHCIOTHI: cocTaB u cTpoeHue. Ctpoenune HykineoTuaoB. Cocra

HykinenHoBbix  kucnotr ([AHK, PHK). Ponp  HyKkJIeMHOBBIX  KHUCIOT B

KU3HEJESTEIbHOCTH OPTaHN3MOB

Ilpakmuueckue 3anamus

[TpakTuueckast pabota Nel7. «IIpon3BoACTBO U MPUMEHEHHE OPTaHUYECKHIX BEIIECTB

B IIPOMBIIIIJICHHOCTHY.

[TpousBoacTBO MeTaHOMa, epepadoTka HeTH. [TonuITHIIEH KaK KPYTHOTOHHAKHBIH

MPOAYKT XUMHYECKOTO TpOou3BOjCTBa. Ilpumenenme sTwmiieHa. [Ipow3BojacTBO o

NpUMEHEeHHEe Kaydyka U pe3uHbl. CHHTETHYEeCKHE U UCKYCCTBEHHBIE BOJIOKHA, UX

CTpoeHHe, cBoMcTBa. llpakTHueckoe wHcCMoONb30BaHHE BOJOKOH. CHHTETHYECKHE

TUICHKHU: W30S JJI1 MPOBOAOB, MEMOpAHBI ISl ONMPECHEHHUsS BOJBI, 3allIUTHBIC

TUICHKH ISl aBTOMOOWMJICH, TUTACTHIPH, XUPYPTrUYecKue MOBs3KH. HoBbIe TeXHONIOTHH

JAIBHEUIIIETO COBEPIIICHCTBOBAHUS OJTUMEPHBIX MaTepUaIOB
Tema 8.2. TIpaxmuueckue 3anamusi OK 01
XuMHYeCKUe [paktuueckas pabora Nel8. «Poiab XMMHHM B 0O0€CI€YEHMH 3KOJOIMYECKOM, OK 02
TEXHOJIOTHH OK 04

BHGPFGTI/I‘IeCKOI\/’I n HI/IIIIGBOfI 6630HaCHOCTI/I», Pa3BUTHU MECIUIHWHBI, CO3AaHNN HOBBIX
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B IIOBCEIHEBHOU
1 IpoeCCUOHAIBHON
JIeITeIbHOCTH YEJIOBEKa

MaTepHajoB (B 3aBHCHMOCTH OT BHJAa NPO(PECCHOHATBHON NESATEIBHOCTH), HOBBIX
UCTOYHUKOB SHEpruu (aJIbTepPHATHUBHbIE UCTOYHUKU dHepruu). IloHsaTHe 0 HayuHBIX
METO/ax IMO3HAHMS BEIECTB M XUMHUYECKMX peakiuil. IlpeacraBnenus o6 oOmumx
Hay4YHbIX [PUHLUUIAX IPOMBIIIJICHHOTO IOJYy4YE€HUs BaKHEHIIMX BelecTB (Ha
puMepax MPOU3BOJICTBA aMMHAKa, CEPHOU KUCIIOThI, METAHOJIA).

YenoBek B MUpPE BELIECTB, MATEPUAIOB U XUMUYECKUX PEAKLUN: XUMHUS U 3J0POBBE
yeIoBeKa: IpaBwia OE€30MaCHOTO HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
OBITOBOM XMMMHU B IIOBCEAHEBHOM XHU3HU. bbITOBas XUMHUECKasi IPaMOTHOCTb

OK 07

Paznen 9. UcciienoBanue 1 XuMH4ecKuil aHaJn3 00beKTOB OMochepbl 1 TexHOCepbl 10

Tema 9.1. Cooepoicanue yuebHo2o mamepuana

XUMHUYECKUH aHAIIN3 Knaccugukarus mpoO BoJsl 1O BUAY M HA3HAYCHHIO, UCXONS U3 €€ XUMHUYECKOTO

po0 BOJIBI COCTaBa.
OpraHosienTH4YECKHE CBOMCTBA (3amax, IPO3payHOCThb, IIBETHOCTb, MyTHOCTh) BOJIBI.
KucnorHocts u menoyHocTs Boabl. pH cpeabl M MeTonbl €€ oIpeneNneHusl.
KectkocTb BOJBI U METO/BI €€ orpenenaeHus. CylIHOCTh METOJa THTPOBAHMUSL.
Bunpl sxecTkoCTH BOJIBI (BpeMEHHAs U MOCTOsiHHAs). JKeCTKOCTh BOJbI KaK NMPHUMHA
BBINA/ICHUSI OCAJIKOB MM 00pa30BaHUs COJICOTIIOKEHUN, UMEIOIINX MECTO B OBITY U 2
Ha MPOU3BOJCTBE.
CoctaB coneil, BbI3bIBAIOIIMX JKECTKOCTh BOJbl. XHWMHUYECKHE IPOIIECCHI,
YCTPAHAIOIIME  JKECTKOCTh  BOABL.  YpaBHEHUS  XMMHUYECKHX  PEaKLHH,
WUTIOCTPUPYIOIINX TPOLIECCHl, MPOUCXOASIIME MpPH YCTPAHEHHHM >KECTKOCTH.
VYcTpaHeHHe BpPEMEHHOW JKECTKOCTH OBITOBBIMM M XHMHUYECKHMH CIIOCOOaMHU.
Cnoco0ObI yCTpaHEHHS TIOCTOSTHHON KECTKOCTH
IIpakmuueckue 3ansamus
[Tpaktuyeckas padora Nel9 «KoHmeHTpaius pacTBOPOB».
CnocoObl BhIpaXKeHHsI KOHIIEHTpPAIMM PACTBOPOB: MAaccoBasi J0Jisi PacTBOPEHHOTO 2

BCIICCTBA, MOJIApHasA W MOJIAJIbHAsd KOHLICHTpAIWU. TI/ITp pacTBoOpa. Pemenue
IMPAKTUKO-OPUCHTHUPOBAHHLIX TCOPECTUUCCKHX SallaHI/II\/’I Ha pacuctT KOHHeHTpaHI/II\/II
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3arpsi3HSAIONIMX ~ BEIIECTB W WX CPaBHEHHWE C TPEACIIBHO  JOMYCTUMBIMHU
koHueHtpanusmu (I11K)

Jlabopamopnvie 3anamus

JlaboparopHuas pabota Ne 13 «HccnenoBaHrue XUMUIECKOTO COCTaBa MPOO BOJIBI.
«OuucTka BOABI OT 3arps3HeHuil». lcmonp3oBaHuE METOAOB (UIBTPOBAHUS U
azcopOLuu I OTACTICHUS 3arps3HEHUI B HCCIeyeMoi TpoOe Bobl. BeiOOp MeTona
OUMCTKA B 3aBHUCHUMOCTH OT BuAa 3arpssHeHus. CpaBHeHHe 3(PGEKTUBHOCTH
pa3IUYHBIX METOJOB OUYMCTKM BOJbl B pa3HbIX YCIOBUSAX (B JiabopaTopuu, B
JIOMAIITHUX U TIOJIEBBIX YCIOBHSIX).

«Onpenenenue pH Boawl u ee kuciaotHocTH». Onpenenenue pH cpeasl ¢ MoMoIb0
YHUBEpCAJIbHOTO HWHAMKaTopa. lcrnonb3oBaHWe TUTPOBAHUS MMl OIpeAeTICHHS
KACIOTHOCTH. OmnpeneneHne oOmEeH KUCIOTHOCTH BOJBI, pacyeT CBOOOIHOM
kucnotHoctu. Omnpenenenue oOmiet u cBoOoaHoi menoyHoctu. CocraBieHHe
YPaBHCHHUU PEAKIMi, MPOTEKAIOIINX MPU OIMPEICICHIHH KUCIOTHOCTH/ IIEIOYHOCTH
po0 BOJbI. YCTaHOBJIEHHE CIIOCOOOB MCIOJB30BAHUS UCCIIEOBAHHBIX MPOO BOJBI B
KUBHCACATCIILHOCTH YCJIIOBCKA, HA OCHOBC IMOJIYUYCHHBIX JAHHBIX O COCTABC.

Jlabopamopuvie 3auamus

JlaGopatopHas paborta Ne 14

«OmnpeneneHne KECTKOCTU BOABI U CITOCOOBI €€ YCTPAHSHUS.

CnocoObl yCTpaHeHUs BCEX BHUIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIeH
JKECTKOCTU. PelieHne SKCIepuMEHTaJIbHOM 3aJaud Ha BBIIBICHUE BPEMEHHOW H
MOCTOSIHHOM KECTKOCTH BOAbL.  OIIEHKAa BEPOSATHOCTH YCTPAHEHUsI BCEX BHUIOB
JKECTKOCTH B JIOMAIIHUX YCIOBHSIX

Jlabopamopnvie 3anamus

JlaGopatopuast pabora Ne 15. «VccnemoBanne XHMMHYECKOTO COCTaBa TMPOIYKTOB
MATAHUSD.

«ObHapyXeHHEe HHUTPATOB B NPOJAyKTax MHUTaHus». MccnegoBaHue wmarepuaioB
MOJIYKOJUYECTBEHHBIM  METOJOM ONPEJEICHUsT HUTPATOB C HCIOJIb30BAHHEM
}II/I(beHI/IJ'IaMI/IHa (KOpHeHJ'IO)II)I OBOIHeﬁ, JUCThA W KOYCPBDKKA KallyCThl, IIJIOABI
GpykTOB). AHanM3 ypOBHs 3arps3HEHHs HUTpaTaMHd 10 HMHTEHCHUBHOCTHU
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OKpaIlMBaHUs MPOAYKTOB peakiuu. «MccneqoBanue npoIyKToOB MUTAHUS HAa HATUYUE
yIaeBonoBY». VccnenoBaHWe MOJIOYHBIX TMPOAYKTOB Ha HajWuyuMe Kpaxmana.
HccnenoBanue NpoyKTOB Ha HAIMYUE TITFOKO3bI

IIpome:kyTouHas Mzamen 18
arrecTaums
HTOI'O no oucuyuniune 144
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3. YCJIOBUS PEAJIM3ALIUH PABOYEW ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI OYIL.07 XUMUA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHnI0

Jlns peanu3anuy MporpamMMbl JUCLMITIIMHBI JOJDKHBI OBITh ITPEyCMOTPEHBI CIIEIyHOINe
CHelManbHble TOMEIICHUS: Y4YeOHBIH KaOWHET XWMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaTOpUH.

Oo6opynoBanusi yueOHOro KabuHera:

Pabouee mecTo mpenopaBares.

Paboune mecra oOyvarommxcs

CranuoHnapHas J1ocka.

[TpoekTop (nepeHOoCHOM).

DKpaH 1J1s TpoeKTopa (IEPEHOCHOH ).

Hoyt6yk (nepenocHoit) ¢ ycranoBiaeHHbIM 110, nogkmtouennem k MHTepHeT M oOecnieueHneM
JOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely (punana.

IIpunTep

Harasaable moco0usi: HaOOphl LIAPOCTEPXKHEBBIX MOJIENEH MOJEKYJI, MOJENIn
KPUCTAUNTMIECKUX PEMIETOK, KOJUICKIIMH MPOCTBIX M CIOXKHBIX BEHIECTB /WM KOJUICKIIUU
HOJIMMEPOB, KOJUIEKIUS TOPHBIX OPOJ U MUHEpaJoB, Tabnuia MenzeneeBa, yueOHble (UIbMBI,
1 (ppoBble 00pa30BaTEIbHBIE PECYPCHI.

OobopynoBanue sadoparopuu M padouux MecT Ja0OPATOPMHU: MEH3YPKH, MMHUIETKU-
KaleJIbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JYIbI, TPEIMETHbIE W TOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUI KameJIbHBIX peakiuid, (uibTpoBajibHas Oymara, HPOMBIBAIKH, CTEKJISHHbIE NPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKW, HAOOpP PEAKTHBOB, CTEKISHHBIC NaJOYKH, INTATHUBBI JUIS
poOUPOK, MEPHbIE LIUJIMHPHI, BODOHKH CTEKJISTHHbIE, BOPOHKHU JEJIUTENbHbIC IMINHAPUYECKUE
(50-100 mum), cTynku ¢ mecTukoM, (GaphopoBbIe YAIIKH, MUHIETHI, (GUIBTPHI OyMakHbIE, BaTa,
MapJsi, 4acoBble CTEKJA, 3JIEKTPOIUIMTKM, JIAOOpAaTOpHbIE ILUTATUBBI, CIHUPTOBBIE TOPEIIKH,
CIUYKH, IpUOOp Ul MOTY4YeHHs Ta30B (MM MpoOHMpKa C Ta300TBOJHOM TpyOKoOil), Aep:KaTenn
JUIS IPOOUPOK, CKIISIHKH Ul XpaHEHUs PEaKTHBOB, pa3fdaTOUHbIE JIOTKH, XUMUUYECKHE CTaKaHbI
(50, 100 u 200 mu), mmarenu, TUHIETHI, TUTEIbHbBIE MBI, CEKYHJIOMEPHI (TaliMepbl), MEPHBIE
npobupku (10, 20 mu), mepubie koa6bI (25, 50, 100 u 200 mu), BoasHas OaHs WU TEPMOCTAT,
CTEKJISIHHBbIE TAJIOYKH, KOHHWYeckue Kojobl anst tutpoBaHus (50 m 100 mur), MHAMKATOpHbIE
NOJIOCKU sl ompexaeneHus pH M craHgapTHas WHAMKATOpHas IIKajla, YHHUBEPCAJIbHBIN
uHAMKaTOp, nmunetku Ha 1, 10 u 50 mui, GropeTKu A TUTPOBAHUS, MEAUIIMHCKHUE ILIPHUIIBI Ha
100-150 min, mnabGopaTopHble W/WIM aHANUTHYECKUEe Bechl, pH-MeTpel, cymuiabHble mKadp U
JIpyroe 1abopaTopHoe 000pyI0BaHUE.

IIporpammHoe obecnieyenne:

Onepannonnas cucreMa Microsoft Windows 10

[MTaxet npuxnagusix nporpaMmm Microsoft Office Professional Plus 2010 Rus,
AnTtuBupycHas nporpamma Kacnepckoro Kaspersky Endpoint Security nyst Ouszneca-
Pacmmpennsiii Rus Edition,

PeaZip, Adobe Acrobat Reader DC
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3.2 UnpopmannoHHoe o0ecnieyeHne pean3aliu MporpaMmbl

Ilepeuenn PEeKOMEeH/1yeMbIX Y4eOHBIX U3IaHMH, HNuTepHeT-pecypcos,
JOTIOJTHUTEIbHOM JINTEPaTypPhl

OCHOBHBIE HCTOYHHKM:

1. Pymsuruc, I'. E. Xumus. bazossriii ypoBeHb. Yueonuk mis CIIO / @. I'. @enpaman; I, E.
Pynsutuc .— 2-e usn., crep. — Mocksa : Ilpocsemenue, 2025 .— 337 c. : wi. —
(«Yuebnuk CIIO») .— ISBN 978-5-09-124954-5 (amextp. u3n.) .— ISBN 978-5-09-
121347-8 (nmeu. uzn.) .— URL: https://lib.rucont.ru/efd/878758

I[OHOJIHI/ITG.HBHBIC HCTOYHUKHU

1. Taopuensn, O.C. Xumus. 10 xmacc. YueOnuk : yueOnuk / W.I'. Ocrpoymos, C.A.
Cnanxos; O.C. I'abpuensn .— 7-e uza., crep. — Mocksa : [Ipocsemenune, 2025 .— 129
c. : uin. — ISBN 978-5-09-124953-8 (snextp. uza.) .— ISBN 978-5-09-120190-1 (neu.
nu3a.) .— URL: https://lib.rucont.ru/efd/838866

2. TabpuensH, O.C. Xumusa. 11 xmacc. Yuebnumk : yueOnuk / W.I'. Octpoymon, C.A.
Cnanxos; O.C. I'abpuensn .— 6-e uza., crep. — Mocksa : [Ipocsemenue, 2024 .— 129
c. : wi. — ISBN 978-5-09-116777-1 (anektp. uzn.) .— ISBN 978-5-09-112177-3 (meu.
m3a.) .— URL: https://lib.rucont.ru/efd/838865

3. Xumms. 10 xnacc. YueOnuk. YrinyOonéHuslii ypoenb : yueObnuk / B.B. Epemun, H.E.
Ky3bmenko, B.U. Tepenun; pen. B.B. Jlynun .— 1l-e usn., crep. — Mocksa :
[Ipoceemienue, 2024 .— 449 c. : wi1. — ABT. yka3ansl Ha o0opote TuT. 1. — [SBN 978-
5-09-116510-4 (snmektp. uzn.) .— ISBN 978-5-09-112282-4 (meu. usn.) .— URL:
https://lib.rucont.ru/efd/838758

4. Xumus. 11 knacc. YueOHuK. YrioyOnéHHbI ypoBeHb : yueOHuk / B.B. Epemun, H.E.
Ky3semenko, A.A. Jlpoznos, B.B. Jlynun; pen. B.B. Jlyaun .— 11-e usn., crep. —
Mocksa : IIpocBemenue, 2024 .— 481 c. : wi1. — ABT. yka3zaHbl Ha 000poTe TUT. JI. —
ISBN 978-5-09-116511-1 (anmextp. uza.) .— ISBN 978-5-09-112283-1 (neu. uzn.) .—
URL: https://lib.rucont.ru/efd/838762

HNHTepHET-peECYpPChI

1. hvsh.ru — Xypnan «Xumus B mkose».

2. https://postnauka.ru/themes/chemistry — nekuum 1o Xxumuu Ha caite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
Hayuno-monynsipHplif  MPOEKT «INEeMEHThl OOnbIION Hayku» (du3nuKa, XUMHUS,
MaTeMaTHKa, aCTPOHOMUS, HAYKH O KM3HU, Hayku 0 3emie). HoBoCTH HayKu, KHUTH,
HAyYHO-TIONYJISPHBIE CTAThbU, JEKIHH, SHITUKIOMEIHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHo-momynsspHOro >xypHana «Ilorenmumam». XKypaan uzmaércs ¢ 2005r., ¢
2011 r. — paznen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayYHO-TIOIYJIIPHOTO XKypHaja « XUMus U xKu3Hb». JKypHan uznaércsa ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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10.

11.

12.

13.

14.

15

OTkpbITas dJeKTpoHHas OuOnmoTreka xumuyeckoro mopraita «Chemnet», comepxut
ydeOHbIe 1 HH(POPMAIIMOHHBIC MaTepUabl s IIKOJLHUKOB M yduTene. B Hell MOXKHO
HaWTH Y4YeOHUKH 1O OOINeH W HEOPraHMYeCKOW XHWMHH, OPraHUYECKOW XHMHH,
MYJIbTUMEaMaTePUAITbI, a TAKXKE 3a7]a91 XMMHYECKUX OJMMITUAJL C PEIICHUSIMU, 337291
BCTYMHTEIbHBIX 9K3aMEHOB /17151 a0UTYpPUEHTOB.

http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Wudopmannonnsle  Marepuansl 00  onuMmuanax:  MOCKOBCKOW — TOPOACKOM,
Bcepoccuiickoit, MeHeaeeBCKOH, Mex1yHapoaHOi. [TpuBenensr 3a7a4u
TEOPETUYECKUX M OKCIEPUMEHTAIBHBIX TYpOB, NOJIPOOHBIC pEIICHUS, CIHCKH U
¢dboTorpaduu nmodeauTene.

http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTaHIIMOHHOTO OOYy4EHHUs, HAlpaBJeHHAsl B IEPBYIO Ouepelb Ha MOATOTOBKY
K OJIMMIIMAJaM BCEX YPOBHEM — OT WIKOJIbHBIX 10 MexayHapoaHou. CallT comepKuT
OTPOMHOE KOJMYECTBO 3a/lay, CrPyNIHPOBAHHBIX KaK MO TeMaM, TaK U MO OJIUMIIHAJIaM.
ITo BceM OCHOBHBIM pa3ieliaM XUMHH MPUBEAEH TEOPETUUECKUI MaTepra U pa3o0paHbl
pelIeHUs TUTIOBBIX 3a]a4.

http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HanotexHonorusiM. OCHOBHas IeNlb — pa3BUTHE 00pa3oBaHUS B 00JACTH
HAHOTEXHOJIOTHH U TIOATOTOBKA K MHTEPHET-OJIMMITHA/IE TIO HAHOTEXHOJIOTHSM.
http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouyHass mHboOpManus O XUMHUYECKUX DJIEMEHTaX M WX CBOWCTBaxX (Ha
AQHTTIUNCKOM SI3BIKE).

http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckos3bIuHbIN caliT 0 CBOMCTBAX XMMHUYECKUX SJIEMEHTOB.

http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuil  caliT  oOHJaiH-0Opa3oBaHUs, COJCPKUT MHOIO  HMHTEPECHBIX
00pa3oBaTEeNbHBIX KypCOB M BHUACOJEKIUH JJISi NIKOJHHUKOB, CTYJCHTOB U yUYUTEIEH.
EcTh HECKOTBKO KypCOB MO XHMHH.

http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIH B MHpE XHUMHUHU
MH(OPMALIMOHHBIA UHTEPHET-pECypC (CalT IIATHBIH).

http://www.organic-chemistry.org/

[TopTan mo opraHUYeCcKOl XMMUU HA AaHTJIUMCKOM S3BIKE.

http://www.xumuk.ru

CaliT 0 XUMHH: KIACCHYECKHE YYEOHHKH, CIPABOYHUKH, HHIMKIIONEINH, ITOUCK
OpPraHMYECKUX W HEOPTaHMUECKHUX PeaKIIHii, COCTaBICHIE YPAaBHEHUI PEaKIuil.

. http://orgchemlab.com/

CaiiT, nocBAEHHBIN TPaKTHYECKOH paboTe B 1abopaTopuu
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI OYIL.07 XUMUA

KoHTpomb U o11eHKa pe3yIbTaToOB OCBOCHHS 00Ie00pa30BaTeIbHON TUCIIUITIIMHEI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBIeHHbIC Ha (POPMHUPOBAHUE OOILINX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHGTCHHI/Iﬁ 110 pasgeiaM U TEMaM COACpKaHU A yqe6H0ro Marcpuralia.

Oob6masi/npogeccuoHanbHAs

THun oeHOYHBIX

OepexIIMBOro MPOU3BOACTBA, 3PHEKTUBHO
JIEICTBOBAThH B YPE3BbIYANHBIX CUTYALUIX

Pa3znen/Tema .
KOMIIETeHIHS MepOonpUATHH
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCCHOHATBHOMN IeATeIFHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcrHblit onpoc
Tema 5.1-5.4 Pemenne pacu€rHbix 3a1a4
Tema 6.1 Haomronenue 3a xoqoM
Tema 7.1 BBIMIOJTHEHUS TPAKTUKO-
Tema 8.1 OPUEHTHUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBPEMEHHbIE Tema 1.2, 1.4, [IpencraBnenue
CpEJCTBA MOKCKA, aHAJIN3a U 1.6,1.7 pe3yJIbTaTOB
UHTEpIIpEeTaluy HH(OPMAIIUH, U Tema 2.1,2.2 MPAKTUYECKUX U
MH(OPMaLIMOHHbIE TEXHOJIOTUH JJIs Tema 4.1, 4.2 1abopaTopHbIX paboT
BBITMIOJTHEHUS 33/1a4 PO eCCHOHATBHON Tema 5.2-5.4 [IpoBeneHne XUMUYECKOTO
NEeATEILHOCTH Tema 6.1 IKCIIEPUMEHTA
Tema 7.1 Brinosinenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot no
O} dexTUBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 pasziejiam JuCHUILIAHBI
pa60TaTb B KOJUIEKTHBE U KOMaHJIE Tema 41, 4.2 OHCHKa CaMOCTOSATCIBHO
Tema 5.2-5.4 BBITIOJIHEHHBIX 3aIaHUI
Tema 6.1 3amuTa peneHus Keic-
Tema 7.1 3a1ay4 (c yuyeTom Oyaymiei
Tema 8.1 npodeccuoHaTbLHON
OK 07. ConeiicTBOBaTh COXpPaHEHUIO Tema 1.7 JIeSITEIbHOCTH )
OKPYXaroIlIeH Cpebl, Tema 5.1 Brinonnenue 3aganui
pecypcocOepexeHuto, IpuMeHsTh 3Hanus | Tema 8.1 IIPOMEKYTOYHON
00 M3MEHEHUU KJIMMaTa, TPUHIIUIIBI aTTecTaluu
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