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1. OBIIASI XAPAKTEPHUCTHKA HPI/IMEPVHOI‘/'I PABOUYEN
IIPOI'PAMMBI OBIIEOBPA3OBATEJIBHON JUCIUIIJINHBI
«XHUMMUS»

1.1. MecTO IMCHMIUIMHBI B CTPYKType 00pa3oBaTelbHOH NPOrpamMMbl
CI10

O6mieobpazoBaTeabHas JUCHUIUIMHA «XUMUSD» SBISICTCS 00s13aTEIbHOM YacThIO
00111e00pa30BaTEIbHOTO ITMKJIA 00pa30BaTEIbHOM MpOrpaMMbl B COOTBETCTBUHU C
®I'OC 1o 08.02.04 BogocuabkeHue U BOJOOTBEICHUE

[IpukmagHol MOMIYyJb BKJIIOYaeT JBa pasnena. Pazgen 8 «Xumus B ObITY
U TPOU3BOJCTBEHHON JICITCIHPHOCTH 4YEJIOBEKa» pealm3yeTcss IS  BceX
poeCCHii/CIEINAIBHOCTE  METOJIOM  PEIICHHS  KEMCOB, CBSI3aHHBIX €
DKOJIOTHYECKON O€30HaCHOCTBI0 M  OLIEHKOM IIOCIEACTBHUMA  OBITOBOM H
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOIIECH OTpacisiM  OyAylien
podeCcCHOHAIBPHON AEATEIHPHOCTH 00yJaOIINXCHI.

Tematuka  pasgena 9 Bappupyercs 1o 00BbeKTy — Oynyuiei

poecCUOHANILHOM ESITEIbBHOCTH CTYIEHTOB — Ouochepa (>KUBbIE OPraHU3MbI)

1.2. lleqiu 1 muIaHMpyeMble Pe3yJabTAThI 0CBOEHHS JUCHUILTUHBI

1.2.1. lean v 3aga4y JTUCHUTIMHBI

Conepxanue mporpamMMbl 00111€00pa30BaTEIbHON JUCHUILUIUHBL « XUMUSD)
HAaMpaBJICHO HA TOCTUKEHUE CIECAYIOIINX HeJIeH:
— dbopMupOBaHHE CHUCTEMBl XUMHUYECKHMX 3HAaHUN Kak  BaKHeWIen
COCTaBJISIFONIIEN €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOMW JIE€XkKAT
KJIFOYEBbIE TIOHATUS, (YyHIAMEHTAJIbHBIE 3aKOHbI M TEOPUM XHUMHH, OCBOCHUE
S3bIKa HAyKH, YCBOGHHE W TIOHMMAaHUE CYIIHOCTH JIOCTYMHBIX 0000IIeHn!
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHME C HMCTOPUEH HUX PAa3BUTHUS WU
CTAHOBJICHUSI;
— dbopMUpOBaHUE U PA3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIui, HEOOXOAUMBIX JJisi MPUOOPETCHUS yMEHUMN
OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XMUMHUYECKHUX SIBJICHUU, MMEIOLIUX MECTO

B NPUPO/JIC, B TPAKTUYECKOMN U ITOBCEAHEBHOM KU3HU;



— pa3BUTHE YMEHUN W CIIOCOOOB NIEATETHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM
1 00BSICHEHHMEM XUMHYECKOTO IKCIIEPUMEHTA, COOTI0IEHUEM TTpaBUIl 0€30MacHOTO
oOparieHus ¢ BEIeCTBaMHu.

3ajavyu IMCUUIJIMHBI:
1)  chopmupoBaTh MOHHMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKHX
MPOLIECCOB U SIBIICHUM B OKPYXAIOUIEHM CPEAE, a TAKXKE HX CBSI3b C LEJIOCTHOU
HAay4YHOW KapTUHOW MUpa U JIPyTMMHU €CTECTBEHHBIMU HayKaMH;
2)  pa3BUTb YMEHHS COCTaBJIATH (DOPMYJIBI HCOPTaHUYCCKUX M OPraHUYCCKUX
BCIIECTB, YPaBHEHUS XUMHUYECKUX  pEaKlUHui, OOBSICHATbH WX  CMBbICI,
UHTEPIIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,
3)  chopMupOBaTh  HABBIKK  TNPOBEACHHS  INMPOCTEHIIMX  XHUMHYCCKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHUEM TMpaBUiI 0OE30MacHOTO
oOpaleHus ¢ BEIIeCTBaMH 1 JIabOpaTOpHBIM 000PYI0BAHUEM;
4)  pa3BUTh YMEHHUS HAaXOIUTh, aHAM3UPOBATh U WCIIOJH30BaTh HH(OPMAIIHIO
XUMHUYECKOTO XapaKTepa U3 pa3InyHbIX HH(POPMAIIMOHHBIX HCTOYHUKOB, BKIIFOYAs
Y4EOHYIO JTUTEPATYpy, HAYUHbIC MyOIUKAIIMN U HUHTEPHET-PECYPCHI;
5)  cdopMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEACTBHS CBOCH NEATCIBHOCTH
U XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB, YUUTHIBAS
BO3MOKHBIE SKOJIOTHYECKHUE U COLIMATbHBIC BO3/ICUCTBUS;
6) chopMupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHDKCHHH XUMHUCCKOW HAayKh
W TEXHOJIOTUH I Pa3BUTHS COLIMAIBHOM M IPOM3BOJICTBEHHON cep ¢ yMEHUEM
MPUBOJUTH MPUMEPHI UX IPUMEHEHHUS B PA3IUYHBIX cepax KU3HHU.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHUS 001I€00pPa30BaTEILHOM
aucuIIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco6oe 3HaueHue 001e00pa3zoBaTeIbHas AUCIUIUIMHA « XUMUSD UMEET MPHU
dbopmupoanun u pazputun OK 1; OK 2; OK 4; OK 7 u IIK 1.1, npencraBieHHBIX

B akTyanu3zupoBaHHbIXx ®I'OC CIIO no npodeccuu/cnennanibHOCTH.



Kon n
HAHMEHOBaHHE
¢dopmupyembIx
KOMIIeTeHII Ui

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

O6mmue!

JMCHUIIHHAPHbIE?

OK 01. Beibupath
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JInYHOCTHBIE Pe3yJbTAThHI I0/LKHBI OTPAKATH B YACTH:
TPYAOBOI0 BOCHIMTAHMSA:
— TOTOBHOCTh K TPYJly, OCO3HaHHE IIECHHOCTH MacTepCTBa,

Tpyaoiooue;

— TOTOBHOCTb K aKTHBHOMN JIeSITECIIbHOCTH
TEXHOJOTMYECKOW W  COIMAIbHOW HAIPaBJICHHOCTH,
CIOCOOHOCTh ~ HMHHIMHUPOBATh,  IUIAHUPOBATh U

CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;

— MHTEpecC K pa3IuuHbM cdepaM npodeccuoHaIbHON
NesTeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oynymei mpodeccun M peain30BBIBATH COOCTBCHHBIC
KU3HCHHBIC TUTaHBI;

— TOTOBHOCTh M CHOCOOHOCTH K 0OOpa3oBaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MeTanpeaMeTHbIe pe3yJbTAThI J0KHbI 0TPAXKATH:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU

NO03HABATEJILHBIMM el CTBUSIMU:

a) 6a30BbIe JIOTHYECKHeE AeiiCTBUS:

—  CcaMOCTOATENBHO (OPMYITHPOBATH M AKTYyaM3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK WX OCHOBAHHS

JucuuIIinHaApHbIe Pe3yJbTaThl U J0JLKHbBI OTPaKATh:

NP6 01. chopmMupoBaHHOCTH  TPEACTABICHHHA: O
XUMUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, pPOJM XHMHUHM B [O3HAHUU SBICHUU MPUPOIBI, B
(GOpMHUPOBAHUM MBILUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€

(GYHKIIMOHATBPHOW  TPaMOTHOCTH,  HEOOXOAUMOHN  Juis
pelIeHusT  MPaKTUYECKUX  3aJad M DKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3IO0POBBIO H

MIPUPOAHON CpelIE;

IIP6 02. BnajieHre CUCTEMOM XUMHYECKHX 3HAHUM, KOTOpast
BKJIFOYACT: OCHOBOIIOJIATAIOMINE TOHATUS (XUMHUYECKUM
BIIEMEHT, aToOM, JJICKTpOHHass 000j0Yka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMUTATM  aTOMOB, HWOH,  MOJIEKyJa,
BaJICHTHOCTb, 31EKTPOOTPULATENBHOCTb, CTEIIeHb
OKHCIIEHUs, XUMHUYECKas CBsI3b, MOJIb, MOJSIpHAsh Mmacca,
MOJIIPHBIA 00BEM, YTIEPOAHBIN CKeNeT, (YHKIMOHATbHAS
TpyIIa, pajukai, H30MEpHs, U30MEPbl, TOMOJOTHYECKUM
psn, TOMOJIOTH, YIJIEBOJOPOABL, KHCIIOPO- n
a30TCO/IEpXKAIINE COEAUHEHUs], OMOJOTUYECKH aKTHBHBIC
BelecTBa (yrieBOMbl, XHUPbI, OEIKH), MOHOMEp, MOJIKUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHECHHUS,
KpUCTAJUIMYECKasi pEeIIeTKa, THUIbl XHMHUYECKUX peakluid

1 O6mue pe3yabTaThl OCYLIECTBISIOTCA B COOTBETCTBUM C JMYHOCTHBIMU M METaNpeAMeTHbIMU pesynbratamu ®TOC COO (Tpukas MunoOpaayku Poccuu ot 17.05.2012 Ne 413

(penaxiust ot 27.12.2023 1.), B OpMUPOBAHUHN KOTOPHIX YIaCTBYET 00meo0pa3zoBaTesibHas JUCIIUILTHHA.

2 [lucuuIIMHApHBIE PE3YJIBTATHI OCYLIECTBISIOTCS B COOTBETCTBUM ¢ TPEGOBAHUIMH K TIPEMETHBIM pe3ynbTaTaM 6azoBoro yposus (I1PG), ycranosnennsivu ®T'OC COO (TTpukas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.), ¢ coXpaHEHHEM HCXOIHOH HyMepalyy.




JUTSL CpPaBHEHWSI, KJIacCU(UKAIMKA U 0000IICHIS;
OTIPEACIISATH LETH ACSITeILHOCTH, 33/1aBaTh MapaMeTPhl U
KPUTEPUU UX TOCTUKECHHUS;
BBISIBJISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSIX;
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh, OIEHUBATH
COOTBETCTBHE pE3YyJbTAaTOB IIEJIAM, OLEHUBATh PHUCKHU
MOCJIEICTBUN ACATCIBHOCTH;
pa3BHBAaTh KPEATHMBHOE MBIIUICHUE
KU3HEHHBIX MPOOIEM.

IPOTUBOpEUHsS] B

IIpU  peLIEHUU

0) 0azoBbIe HCCIeA0BaATENbCKHUE 1€ CTBHS:

BJIAJICTh HaBBIKAMHU  YYEOHO-UCCIIEIOBATEIBCKOM U
MPOEKTHON  JESITENbHOCTH, HAaBBIKAMU pa3pelieHus
pooem;

BBISABJIISATH IMPUYUHHO-CJIICACTBCHHBIC CBA3HU u

aKTyaJlu3upoBaTh 3ajady, BbIABUIaTh TUIIOTE3Y €€
pelleHys, HaXOAUTh APryMEHThl JUIsl JI0Ka3aTesIbCTBA
CBOWX YTBEP)KICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPHUU
peleHus;

aHAJIM3UPOBaATh IOJYYEHHbIE B XOJ€ PELICHMs 3aJauu
pe3yNbTaThl, KPUTUYECKU OLEHUBATh UX JOCTOBEPHOCTD,
MIPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

yMEThb TME€PEHOCUTh 3HAHMS B T[I03HABATEIbHYIO H
MIPaKTUYECKYIO 00JIaCTH KU3HEEATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX
oOIacreii;

BBIIBUTaTh HOBBIE HJIEH, TMpe/laraTb OpPUTHHAJIbHbIE
MOJTXO/IBI M PEIICHHS,
CTaBUTb  MNpoOOJEeMbl U
aJIbTePHATUBHBIE PEILICHHS.

3alaud,  JIOMyCKaIOIINUe

(OKHCITUTENIBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, DPEAKIIMA HOHHOrO0 OOMEHAa), pacTBOD,
AIEKTPOJIUTHI, HEAJICKTPOJIUTHI, ANEKTPOIUTHYECKAS
JIUCCOITMAINSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON PeaKIuu, XMMUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUS XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
BeuiectB A.M. bBytnepoBa, Teopusi 3IEKTPOIUTHYECKOU
nucconuanuu, nepuoandeckuid 3akon .M. Menneneesa,

3aKOH COXpaHEeHHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3bIK XUMHUH, (DAKTOIIOTUYECKUE CBEICHHS
0 CBOWCTBax, cocTaBe, TOJIYYCHHH U 0Oe30mMacHOM
UCTIOJIb30BaHUU BaKHEUTIINX HEOPTraHUYECKUX u
OPraHWYECKHX BEIIECTB B OBITY W  MPAKTHYECKOU
JESITEIbHOCTH YEIIOBEKa,

IIP6 03. chopmupoBaHHOCTH  yMEHHH  BBISBIATH
XapakTepHbIe TIPU3HAKA W  B3aUMOCBS3b  H3YYCHHBIX

HOH?ITI/IP'I, INPUMCHATH COOTBETCTBYIOIIUC TIIOHATUA IIPpU
OIMrUCaHuMU CTPOCHHUA U CBOMCTB HCOPTraHHUYCCKUX U
OpPraHu4YCCKUuX BCHICCTB M HX HpeBpaH.[eHHﬁ; BBISIBJISITH

B3aUMOCBSI3b XMMHMUYECKHX 3HAHMM C TIOHATHSIMU W
MPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHbIX
MPEAMETOB;

IIP6 04. chopMHUPOBAaHHOCT, YMEHHH HCIONB30BAThH

HAaUMEHOBAHMSI XUMHUYECKUX COETUHEHUIN MEXIYHapOIHOTO
COI3a TEOPETHYECKOW M MNPUKIAJHOM XUMHU U
TPUBUAIbHBIE Ha3BaHUS BaXXHEHIIMX BEIIECTB (ITHIIEH,
alleTWIeH, TIULepuH, QeHos, GopManbaerua, YyKCycHas
KHMCJIOTa, TIUIMH, YrapHbIA ras, yrieKucIiblil ra3, aMMHaK,
raiieHasl M3BEeCTb, HEralleHas W3BECTb, IIUThEBAas CoJla U
JIpYTHX), COCTaBJIATH (OPMYJbl HEOPraHMYECKHX U
OpPraHMYECKHUX BEIIECTB, YPABHEHUS XMMUYECKUX PEAKIIMM,
OOBSACHATP HUX CMBICH; TOATBEPXKAATh  XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA  BELIECTB  COOTBETCTBYIOLIMMHU
DKCIIEPUMEHTAMU U 3alMCSIMH  YPaBHEHHM XHMHYECKUX




peaKuuii;

IIP6 05. cdhopMHPOBAaHHOCT, YMEHUW YCTaHABIWBATH
MIPUHAJIC)KHOCTh M3YUYEHHBIX HEOPraHUYECKUX u
OpraHMYECKHUX BEIIECTB K OIpe/leJeHHbIM KjaccaM H
rpymnnaM COCIMHEHUH, XapakTepu30BaTb HX COCTaB W
Ba)KHEHIIINE CBOWMCTBA; ONPEHENATh BHUAbl XUMHUYECKUX
CBsI3ei (koBaneHTHas, HMOHHAs, MeTaJUTM4ecKasi,
BOJIOPOJIHAS), TUIBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIACCU(UITUPOBATH XUMUYECKUE PEAKIIHH;

I1P6 07. chopMUpPOBAaHHOCTh YMEHHI MPOBOIUTH PACUETHI
M0 XUMHUYECKUM (GopMysiaM U YpPaBHEHUSM XUMHUYECKUX
peakiuii ¢ HCIOJb30BAHHEM  (PU3UYECKUX  BEJIUYUH,
XapaKTEPHU3YIOUIUX BEIIECTBA C KOJIUYECTBEHHOM CTOPOHBI:
Macchl, 00beMa (HOpMalibHbIE YCIIOBHS) T'a30B, KOJIWYECTBA
BEIIIECTBA; HCIOJIb30BATh CHUCTEMHbIE XUMHUYECKUE 3HAHUS
JUISL  TIPUHSTHS PEHIeHHH B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM.

OK 02. Ucnonb3oBath
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajan3a u
WHTEPIpPETALNH
uH(pOopMaluu U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJIsI
BBINIOJIHEHHUS 337124
npodecCuOHATbHON
JeATETbHOCTH

JInuHOCTHBIE Pe3yJIbTATHI JOJKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

— c(pOopMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd W OOIIECTBEHHOW IpPAKTUKH, OCHOBAHHOTO Ha
JUajgore  KyJlbTyp, CHOCOOCTBYIOLIETO  OCO3HAHMIO
CBOETO MECTa B MOJUKYJIbTYPHOM MUDE;

— COBEpPIICHCTBOBAaHME  SA3BIKOBOM W  YHUTATEIBCKOMN
KyJIbTYpbl KaK CpEICTBAa B3aUMOACUCTBHUS MEXIY
JIIOJIbMU U TTIO3HAHUS MUPA;

— OCO3HaHWE  IEHHOCTM  HAy4yHOM  JIeATeIbHOCTH,
TOTOBHOCTb OCYLIECTBIIATh IIPOEKTHYIO "
HCCIIEIOBATENbCKYIO NEATENbHOCTh UHAUBUIYAIBHO U B
rpymnme.

MertanpeameTHble pe3yJibTaThl J0JKHBI OTPAKATH:

Osuanenue YHHMBEpPCAIbHBIMH Y4eOHBIMU

NMO3HABATEJbHBIMU 1eHiCTBUAMM:

JAucuumiimHapHble  (IpeAMeTHbIE)  pe3yabTaTbl H
JAOJIKHBI OTPAKATH:
ITP6 06. BiagcHME OCHOBHBIMH METOAAMM HAy4YHOIO

MO3HAHUS BEIIECTB M XUMHUYECKUX SIBICHUH (HaOiromeHue,
U3MEpEeHue, SKCIEPUMEHT, MOJICTUPOBaHKE);

ITP6 07. cdopMUpOBaHHOCTH YMEHHMI MPOBOIAUTH PACUETHI
0 XMMHUYECKMM (opMyJlaM U YpPaBHEHUSM XHMHYECKHUX
peakuui ¢  HCIOJNb30BAaHMEM  (U3UYECKUX  BEJIMYUH,
XapaKTepU3YIOIUX BEIIECTBa C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCJIOBHS) T'a30B, KOJIWYECTBA
BEIIIECTBA; HCIOJIb30BaTh CHUCTEMHbIE XMMHUYECKHE 3HAHMS
JUIS  TIPUHATHS PEUICHHH B KOHKPETHBIX KH3HEHHBIX
CUTYAIHsIX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHHEM;
IIP6 08. chopMuUpOBaHHOCTHP yMEHUW IUIAHUPOBATH W
BBIMOJIHATh  XUMUYECKUHA OSKCIEPUMEHT  (IIpEeBpalleHUs
OpPraHWYeCKHUX BENIECTB IPH HArpeBaHWHU, TIIOJyYEHHUE
ATUJICHA M U3yY€HHE €ro CBOWMCTB, KAYECTBEHHBIE PEaKINH




B) padorta ¢ nngopmanmeii:

— BJaJACThb HaBbIKaMH  IIOJYYCHUSA I/IH(bOpMaI_[I/II/I us3
HCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOSATCIIbHO
OCYHWICCTBJIATL IIOUCK, aHaJIU3, CHUCTCMATHU3alUuIl0 U

MHTEPIIPETalri0 HMH(GOpMAIUU PpA3IUYHBIX BHIOB U
(dhopM mpeIcTaBICHHUS,

— co37aBaTh TEKCTHl B PA3NMYHBIX (hopMaTax C Y4ETOM
Ha3HayeHus: HMHGOPMALUK U IIEJIEBOH AyJUTOPHH,
BbIOMpas ONTUMAIbHYIO (OpPMYy TpEACTaBICHUS H
BU3yaJIM3alluHy;

— OILICHHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nHpOpMAaINHY, €€ COOTBETCTBHE MPABOBBIM U MOPAIHHO-

Ha aJbJETU/bl, Kpaxmall, YKCYCHYIO KUCJIOTY; JIEHATypalus
OCIIKOB TpPW HArpeBaHWM, I[BETHHIE pEAKIMH OCJIKOB;
MPOBOJIUTh PEAKLUU MOHHOTO OOMEHA, ONPEACNATh Cpedy
BOJHBIX PacTBOPOB, KaUYE€CTBCHHBIC PEAKIIMU Ha CyJbdart-,
KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS; peIiaTh
SKCIEPUMEHTAJIbHBIE 3alauyd 1o Temam "Metamisl" u
"Hemetainnpl") B COOTBETCTBUM C NPaBWJIAMU TEXHUKU
O0e3omacHOCTH TIpu  OOpalieHUd ¢  BEIIECTBAMU U
1ab0paTOPHBIM 000PYIOBAaHUEM; MPEACTABIATh PE3yIbTAThI
XUMHUYECKOTO 3KCIepuMeHTa B (hopMe 3alucu ypaBHEHHMA
COOTBETCTBYIOIINX PEAKIUH U (HOPMYIHPOBATH BHIBOJBI HA
OCHOBE ITHX PE3yJIbTaTOB;

STUYECKUM HOPMAM; IIP6 09. cdhopMHPOBAHHOCT, YMEHHUS AaHAIU3UPOBATH
— BIAQJETh HAaBBIKAMH  pACIIO3HABaHUS HM  3amurhl | XHMMHYICCKYIO MHPOPMALMIO, IIOIY4aeMyl M3 PpasHbIX
UHpOpMALIUH, MH(POPMAIIHOHHOM 6esonacHocTy | HCTOYHHKOB  (CPEACTB  MaccoBoi  MHGpOpMAalUH, CETh
JTNYHOCTH. WutepHer u npyrue).
OK 04. DdpdextrBHO | JIMYHOCTHBIE Pe3yJIbTATHI J0JLKHBI 0TPAKATH B YACTH: JNucuMiminHapHble  (MpeaMeTHbIe)  pe3yJbTaTbhl U

B3aUMO/ICHICTBOBATh U
pabortath B
KOJUJIEKTHUBE U
KOMaH/Ie

IrPpa)KIaHCKOT0 BOCIIMTAHUA:

— TOTOBHOCTb BECTU COBMECTHYI  JI€ATEIBHOCTH B
MHTEpecax rpakJaHCKOT0 O0IIecTBa;

— yYMEHHE B3aMMOJIEHCTBOBATh C COIIMAJIbHBIMM
WHCTUTYTaMH B COOTBETCTBHM C UX (DYHKIUSIMU U
Ha3HAuYCHHUEM.

MeTtanpeaMeTHbIe pe3yabTAThI J0JKHbI OTPAKATD:

OBinajeHue YHUBEpPCAJbHBIMH KOMMYHUKATHBHBIMU

JeHCTBUSIMH

0) coBMecTHas 1eITeJIbHOCTD.
— TIOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U
WHIUBUAYATbHON pabOTHI;

— MpPUHUMATH nenau COBMECTHOM JIeSITETbHOCTH,
OpraHu30BbIBaTh UM KOOPAMHUPOBATH JIEUCTBHUS IO €€
JOCTHIKEHHUIO: COCTaBIISITh M1a” JIeHCTBHH,

pacnpeacisitb pojii € yU4eTOM MHEHHUN Y4aCTHHUKOB

HOJIKHBI OTPAKATH:

IIP6 08. chopMuUpOBaHHOCTH yMEHUW IUIAHUPOBATH M
BBITIOJHATh XUMHUYECKHH DKCHEpUMEHT (TpeBpalleHus
OpraHMYECKHUX BEIIECTB IpU HArpeBaHUM, IOJTYUYCHHE
STWJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINH
Ha aJIbJIETU/Ibl, KpaxMall, YKCYCHYIO KHUCIIOTY; JeHaTypalus
OENKOB TMpU HAarpeBaHMM, IIBETHHIE pEAKIUU OENKOB;
MIPOBOAMTH PEAKIIMM HOHHOIO OOMEHa, OMPEIENATh CpPeny
BOJHBIX PAacTBOPOB, KaueCTBEHHBIC peakIMH Ha Cynb(dar-,
KapOOHaT- U XJOPHUA-aHUOHBI, HA KATHOH aMMOHUS; peliaTh
AKCIIEpUMEHTANIbHBIE 3a7aud 1o TemaMm '"Mertamisl" u
"Hemetannsl") B COOTBETCTBUM C NpaBHJIAMU TEXHUKHU
O0e3omacHOCTM TpU  OOpalleHud C  BEIIeCTBAaMH U
1ab0paTOPHBIM 000PYIOBAHUEM; MIPEACTABIATh PE3YIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B (hopMe 3alucu ypaBHEHHIA
COOTBETCTBYIOIIUX peakiuuil U (HopMyIHpoBaTh BHIBOJbLI Ha
OCHOBE ITHX PE3YJIbTaTOB.




00CYyKJaTh pe3yIbTaThl COBMECTHOM paboTHI;

— KOOPJAMHHMPOBATH M BBHINOJHATH PabOTy B YCIOBHUSX
peanbHOTO, BUPTYAJbHOTO W  KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

—  OCYLIECTBJIATH MO3UTUBHOE CTPATETMYECKOE IOBEICHUE
B Pa3lIMYHBIX CUTYyallusX, MPOSABIATH TBOPYECTBO U
BOOOpaXkeHue, ObITh UHUIIMATHUBHBIM.

Osiajnenue YHUBEPCAJIbHBIMHA

JeHCTBUSIMHU:

r) IPUHATHE ce0sl U APYTUX JIIOJdei:

— MpUHUMATh MOTHBBI M apryMEHTBI APYTUX JIIOJACH INpu
aHaJM3€e Pe3yabTaTOB JIEATEIIbHOCTH;

— TIpU3HaBaTh CBOE MPABO W MpaBO JPYTrUxX JIOJACH Ha
OIIIHOKHU;

— Ppa3BHBaTh CIIOCOOHOCTh ITOHUMATh MHUP C ITO3HUIIUH
JPYTOro 4ejI0BEKa.

peryJisiTHBHbIMH

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKPYXKAaroIIei cpeJibl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMara,
TIPUHITAITBI
OepexIINBOTrO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIEUCTBOBATE B
Ype3BBIYAHBIX
CUTYaIHSIX

JIN4YHOCTHBIE Pe3yJIbTAThI J0JIKHbI OTPAKATH B YaCTH:

IKOJIOTHYECKOr0 BOCIIMTAHUSA:

—  c(hopMUpPOBAaHHOCTb 9KOJIOTHYECKON KYJIBTYPBI,
IIOHUMAaHHWE  BJIUSHHA  COLMAJIBHO-DKOHOMHUYECKHX
IIPOLIECCOB HAa COCTOSHHME MPUPOAHOM M COLHUAIBHON
Cpensl, OCO3HaHUE IJ100aJIBbHOTO XapakTepa
HKOJIOTUYECKUX MPOo0IieMm;

— IUIAaHUPOBAHME M  OCYLIECTBIIECHUE
OKpY’KallIllel cpeae Ha  OCHOBE
YCTOWUYMBOIO pa3BUTHUS YEIIOBEYECTBA;

— AKTUBHOE HENpUATUE JAECUCTBHUH, NPUHOCALIMX BpeEX
OKpYKarolleu cpese;

— yMeHue IIPOTHO3UPOBATh
JKOJIOTUYECKHE  IIOCIEACTBUSA
JNEUCTBUMN, TPEAOTBpALIATh UX;

— pacIIMpeHHE OIbITa JEATEIbHOCTH
HAIPaBJIEHHOCTH.

NEeUCTBUII B
3HAHUA Lelei

HeOJIaronpusiTHoIE
IpeaNpUHIMAEMBIX

JKOJIOTUUECKOU

JucuMiuinHapHble  (IpeaAMeTHbIE)  pe3yabTaTbl M
JOJIKHbI OTPAKATH:
IMIP6 01. chopMUPOBAHHOCTb  MPEACTABIECHUN: O

XMMHUYECKON COCTABIAIOLIEN €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa, POJIM XUMHUU B IIO3HAHUU SIBJICHUM MPHUPOJBI, B
(GOpPMHPOBAHUN MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€

(GYHKIIMOHATBPHOW  TPaMOTHOCTH,  HEOOXOAWMOW  Auis
pemieHusT  MPaKTUYECKUX  3aJad W IKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIIGHUSI K CBOEMY 3IO0POBBIO H

MIPUPOAHON Cpene;

ITP6 10. chopmupoBaHHOCTH YMEHMI COOMIOIATH MpaBUia
HKOJIOTMUYECKH I1€JIeCO00pa3sHOro TMOBEACHHUSI B OBITY H
TPYAOBOW JIE€ATENBHOCTH B IEJIAX COXPAHEHMsI CBOETO
3I0POBbSl M OKPYXKArOIIEHd NPUPOAHON Cpebl; yUYUTHIBATH
OMACHOCTb  BO3JCHCTBUS  HA  JKMBBIE  OpPraHU3MBI
ONpEJeNIEHHBIX BEIIECTB, IOHUMAs CMBICI IOKa3aTels
IIpeIeIbHON JOIMyCTUMON KOHIIEHTPALUH.
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MeTtanpeameTHbie pe3yJibTAThI J0KHBI 0TPAKATH:
OBaanenue YHUBEPCAJIbLHbIMHU yueOHbIMU
NMO3HABATEJILHBIMH 1eHCTBUSIMM:

B) padora ¢ ungopmanmeii:

— UCHOJb30BaTh CpeacTBa MH(OPMaLMOHHBIX u
KOMMYHHKAIIUOHHBIX ~ TEXHOJOTHI B pCIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aIllMOHHBIX
3amad ¢ coOnojgeHHeM TpeOOBaHU  3PrOHOMUKH,
TEXHUKU O€30I11aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM WH(POPMAIMOHHON
0e30MacHOCTH.

MK 2.1.
OpraHunsoBbIBaTb
paboTbi no
6ecnepeboliHomy
3HeprocHabKeHuo
CEebCKOX035ANCTBEHHOT

o npeanpuATUa

JIM9HOCTHBIC pPEe3yJbTAaThl JIOJDKHBI OTpPa)XkaTb B YaCTH:
TPYJIOBOT'O BOCIIUTAHHUS:

- TOTOBHOCTh K TPYyHIy, OCO3HAHHE IICHHOCTH MAaCTEPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOM JCATEIBHOCTH TEXHOJIOIHMUYECKOM
u COIIMATBHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh
UHUITUHPOBATH, TUTAHUPOBATH
U CAaMOCTOSITETTLHO BBITIONHSATH TaKYyIO I€ATEIbHOCTE;

- HMHTEpEC K pa3IuuHbIM cdepaM MpodeccuoHATHHOM
JIESATEeTLHOCTH.

MertanpeaMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXaTh:
OBnazeHre yHUBEpPCAIbHBIMU YU4EOHBIMH TO3HABATEILHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIBHO (OPMYJUPOBATh W aKTyaIU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABIINBATh CYIIECTBECHHBIN MIPU3HAK
WIA  OCHOBaHHWS s CpaBHEHHs,  KiIaccuuKaimu
1 0000IIEeHH;

- ONpENENsITh LETH AEATEIbHOCTH, 3a/aBaTh MapamMeTpsl U
KPUTEPHUN UX JTIOCTHIKCHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
paccMaTPUBAEMBIX SIBJICHUSX;

MIPpOTUBOPCUUA B

IMP6 9. CdopmupoBaHHOCTE  YMEHUH  KPUTHYCCKH
OLICHUBATh UHpOPMaLIUIO XUMHUKO-OHOJIOrMYECKOTO
COJIEp’KaHus, BKIIIOYAIOUIYIO IICEBJIOHAYYHBIE 3HAHUSA U3
pas3IMYHBIX UCTOUYHUKOB (CpeicTBAa MacCOBOM MH(pOpMaIMH,
HAy4yHO-TIONYJISIpPHbIE ~ MaTepualibl);  MHTEPIPETUPOBATH
TUYECKHE  aCHeKTbl ~ COBPEMEHHBIX  MCCIEOBaHUI
B OMONOrMM, MeAMLIMHE, OMOTEXHOJIOTHUHU; paccMaTpUBAThH
rino0albHbIE JKOJIOTMYECKHE MpOOJIEeMbl COBPEMEHHOCTH,
¢dbopMupoBaTh

10 OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HIIHUIO.

I[MP6 10. CdopmMupoBaHHOCTH yYMEHHH  CO37aBaTh
COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOILICHHS HA OCHOBE
XUMHUKO-OMOJIOTHYECKOM ~ MHGpOpManuu U3 HECKOJIbKUX
UCTOYHHUKOB, TIPAMOTHO  HCIOJb30BaTh  MOHATUHHBIN
anmapat OUOJIoTHUr
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- BHOCUTb KOPPEKTUBbI B I€ATENbHOCTb, OLEHNBATh COOTBETCTBUE
pesynbTaToB  LENAM,  OLLeHMBaTb  PUCKM  MOCAeACTBMI
[eATeNbHOCTY;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJIAJETh HaBBIKAMU y4e0HO-HCCIIeIOBATEIbCKON
U TIPOCKTHOM JCATCIILHOCTH, HABBIKAMHU pa3peIICHUS
npo0Jem;

- BBISBIISTE HMPUYUHHO-CJICICTBEHHBIC CBSI3H
M aKTyaau3upoBaTh  3a7ady, BBUIBUTAaTh  THUIIOTE3Yy
€ peIICHUs, HaXOMUTh apPTyMEHTHI JUIs JIOKA3aTelIbCTBA
CBOMX YTBEp)KIICHUH, 3a/JaBaTh MapaMeTpbl M KPUTCPHUH
pCILICHUS;

- aHaJIM3WPOBATh IOJYYCHHBIE B XOJC PCEHICHHUS 3a7a4u
pe3yJIbTaThl, KPUTHYECKU OIICHUBATh HUX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIAH PEHICHUS POOJIEMBI C YYETOM aHaIHM3a
UMEIOIINXCS MAaTePUATBHBIX M HEMaTEPHAILHBIX PECYpPCOB;
--  yMeTh TICPEHOCUTh 3HAaHHWS B  I03HABATEIbHYIO
Y IIPAKTHYECKYIO 00J1aCTH KU3HEACSITSIbHOCTH
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2. CTPYKTYPA U COJAEPXAHUE OBIIEOBPA3OBATEJILHOM

JANCHUITIVIMHBI «XXUMMWS»

2.1. O0bemM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeJbHONH MPOrpaMMBbI AU CHUTITTHHBI 130
Copaepxxanue yueOHOro MmarepuaJia 112
BT. U..

TEOPETHYCCKUE 3aHIATHS 34
MIPaKTUYECKHE 3aHATHS 50
nabopaTOPHBIE 3aHATHS 18
KOHTPOJIbHBIE pabOTHI 8
IIpodeccuonanbHO OpHEHTHPOBAHHOE cojep:KaHue (coAep:KaHUe 48
NPHKJIATHOTO MOAY.JIsA)°

BT. U..

TEOPETUYECKUE 3aHATHS 14
[PaKTUYECKUE 3aHATUS 22
71a00paTOPHBIE 3aHATHS 12
IMpomexxyTounas arrectamus (2 ceMecTp- 3a4eT C OIEHKOI; 1 cemecTp — 9

KOHTpOJbHas paboTa)*

3 TIpodeccHoHaNbHO OPUEHTHPOBAHHOE COJEPKAHME MOMET OBITH PACTIPENEIEHO MO pasjienam (Temam) Wi

CKOHIIEHTPUPOBAHO B pazjene [IpuknaaHoi Moayib.

4 dDopMa HpOMe)KyTO‘IHOﬁ ATTECTAllMU U KOJUYCCTBO YaCOB, OTBOAMMBIX Ha €€ IMPOBCACHUEC, PECTIAMCHTUPYIOTCHA

yueonbsM mianoM OIT CITO
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2.2. TemaTuyecKMi MJIAH M COAEPKAHUE U CIUTIIHHBI

HanmenoBanmue Conepsxanne y1e6HOro MaTepuaia (0CHOBHOE H PodeccHOHAILHO OpHEeHTHPOBaHHoe)?, | O0bém | PopMupyemble
pa3/1esioB U TeM JIa00paTOpPHbIE U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOAYJIb 4acoB | KOMIIETEHIIUH
1 2 3 4
Coaep:xaHue y4eOHOro MaTepHaJia 64
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU 16
Tema 1.1. Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 01
OcHOBHBIE XHUMHUYECKUH AJIeMEeHT. AToM. SIIpo atomMa, U30TOMbI. DJIEKTPOHHAs 000710YKa. DHEPreTHYECKUE

XMMHUYECKHE TIOHATHUS |ypPOBHH, IOJAYPOBHU. ATOMHBIC OpOHTanu, s-, P-, 0- ameMeHThl. OCOOCHHOCTH paclpeeiICHUs
U 3aKOHBI, CTPOCHME |3JIEKTPOHOB IO OPOMTAISIM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAS
aTOMOB  XMMMYECKHUX |KOHGHUryparus aroMoB. OCHOBHBIC XUMHUYECKHE 3aKOHBI

3IIEMEHTOB IIpakTHUYecKHe 3aHATHS

[Tpaktuyeckas pabora Nel. «OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XHMHUHM U pacyeThl IO
YPaBHEHUSAM XUMUYECKUX PEAKLIHI.

OTHOCHUTENBHBIE aTOMHasi U MOJIEKyJsipHas Macchl. MomsipHas Macca. KonuuecTBo BelecTsa. 1
MaccoBast nosig  BeliecTBa. 3akoH ABorajpo. MosipHbiii 00beM razoB. OTHOcUTENbHAs
IUIOTHOCTH Ta30B. PacdeTsl 1o YPAaBHCHUAM XUMHUUYCCKHUX peaKuHﬁ C MCITOJIL30BAaHUEM MAacCOBOM
JIOJIM BelllecTBa, 00beMa (HOPMaIbHBIE YCIIOBHSI) ra30B, KOJMYECTBA BEIIESCTBA

Tema 1.2. Copepxxanue yyeOHOro MmarepuaJia 2 OK 01
[Teproauueckuii IpaKkTHYeCKHe 3aHATHS OK 02
3aKOH u ([Ipaktuueckas padbota Ne2. «3yyeHue neprHoaMYECKUX 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3U CO ITIK®...
[Iepnonnueckas CTPOECHHEM ATOMOBY.

cUCTeMa XMMHUYECKMX |[leprmoguueckas cucrema xumumdeckux uieMeHToB [[.M. MenneneeBa. CBsA3b NEpHOIUYECKOIO

onementoB  JI. M. |3akona m Ileproanveckoil CHCTEMbI XMMHUYECKUX DJIEMEHTOB C COBPEMEHHOMN TEOPHENH CTPOEHHMS 2

MemneneeBa, UX CBA3b |aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XHMHYECKHX OJIIEMEHTOB, 00pa3yeMbIX HMH

c COBPEMEHHOM |IPOCTHIX M CJIOKHBIX BEHIECTB IO TPyIaM W Tepuogam [leprHoandeckoil cHcTeMbl. 3HaUCHHE

TeopHuen CTPOCHHUS |IEPUOJUYECKOIO 3aKOHA M CHUCTEMbl XuMuyeckux diemeHToB [I.M. MenzneneeBa B pa3BuTuu

aTOMOB HayKH.

5 O6pasoBaTesbHas OpraHu3alus BIPABE CAMOCTOSTENBHO ONPEAEIIATh T0CIIE0BATEILHOCTh H3YdEHHs Pa3lelioB M TeM, BXOJAIIMX B HHX, a TAKKe MepepacipelelsTh KOJIMYeCTBO
9acoB JJISI OCBOCHHUS OOyYaromMMHCA ydeOHOTro MaTepuana, C y4eTOM JIOTMKH (DOPMUPOBAHMSA JUCHUIUIMHAPHBIX PE3YNbTaTOB, OOMMX M MPOQPECCHOHAIBHBIX KOMIICTCHIHUH,
MEXXIPEIMETHBIX CBSI3€H C IPYTMMH JUCHUIIIMHAMH 00111e00pa3oBaTesIbHOTO U o01ienpodeccnoHansHOro nukios yueoHoro miada OIT CIIO.

® VkaspiBatorcs TIK, 31eMeHTBI KOTOPBIX (JOPMUPYET TPUKIAJHON MOAYJb (MPO(eccHOHAEHO OPMEHTHPOBAaHHOE cojepkanue) B cootBerctBun ¢ ®I'OC CITIO peanusyemoit
npodeccun/crienpansHoct CI1O
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VYcraHoBNIEHUE CBSI3U MEXKy CTPOCHHEM aTOMOB XHMHUYECKHX 3JIEMEHTOB M MEPUOIUYECKUM
W3MEHEHHEM CBOMCTB XMMHYECKHUX 3JIEMEHTOB M MX COCAMHECHUM B COOTBETCTBUH C MOJI0KCHUEM
Ilepuonnueckold cucTeMsbl. PerieHue NMpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha
XapaKTEePU3alMI0 XUMHUYECKHX JJIeMEHTOB «MeTaundyeckue / HEMETALINYECKUE CBONCTBA
XUMUYECKUX JJIEMEHTOB B COOTBETCTBUU C MX DJICKTPOHHBIM CTPOCHHEM M IOJOKEHHUEM B
MepUONYECKON cucTeMe XuMuieckux 3neMeHToB .M. MenneneeBay

Tema 1.3.

CtpoeHne  BeliecTBa
51 npupoaa
XHMHYECKOH  CBA3U.
MHuoroob6pasue
BEIIECTB

Coaep:xxaHue yueOHOIr0o MaTepHuaJia

Crtpoenue BemecTBa. XMMHUUYECKas CBSA3b. BUIbI XUMHUYECKOH CBSA3M (KOBaJCHTHAs HEMOJISIPHAS U
MOJISIpHAsi, WOHHAs, MeTaJTM4eckas). MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOW XWMHUYECKOU
cBsa3u  (OOMEHHBIM W JOHOPHO-AKIENTOPHBIM). BomopogHas  cBsi3b.  BajneHTHOCTH.
DNeKTpooTpUIaTeIbHOCTh. CTeneHb okucieHus. oOHbI: KAaTHOHBI U aHUOHBI

IIpakTH4yecKkue 3aHATHS

[Tpaktudeckas padora Ne3. «CTpoeHHe BEemeCTBa U MPUPOIa XUMUIECKOM CBSZH».
JleMoHCTpanus Mojened KpUCTAJUIMYECKMX pELIETOK: HMOHHOM (XJIOpUI HaTpus), aTOMHOM
(rpadut m anmas), MOJEKYJISAPHOU (YTJIEKHCIbIM ra3, UOA), METAJUIMUECKON (HAaTpuUil, MarHui,
Menb). PelieHune npakTHUECKUX 3alaHUl Ha COCTaBIEHHUE IEKTPOHHO-rpaduyecKkux Gopmyi
aseMeHToB 1—4 nepuoaos

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIATypa
HCOPTaHNUYCCKUX
BELIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Knaccudukanus Heopranmueckux Beuiects. HomeHkaaTypa HeOpraHn4eckux BemecTB (OKCHIbI,
THJIPOKCUBI, KHUCIIOTHI, cOJIM). BelecTBa MOJEKYJISPHOTO M HEMOJIEKYJISPHOTO CTPOCHUS.
ArperatHble coOCTOsiHUS BemiecTBa. Kpucramnmmyeckue u aMopdHbIE BeIlECTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. THIbI KPUCTAUIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIApHasd,
MOHHAsl, METAJJIN4eCcKasi). 3aBUCUMOCTh CBOWCTBA BEUIECTB OT THIA KPUCTAININYECKON PEIIETKU

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas pabora Ne4. «HomeHkI1aTypa HEOPraHUUYECKUX BEIIECTBY.

Pemenue npaktuyeckux 3a1aHuil o Kiaccu(rKaluy, HOMEHKIIAType U XUMUYECKUM (opMyiaM
HEOPraHMYECKUX BEIECTB pPA3JIMYHbIX KJIaccoB (yrapHbl ra3, YIJIEKHCIBIA ra3, aMMHaK,
raiieHasi M3BECTb, HETalleHas HW3BEeCTb, NMUThEBAs cola M JAPYTUX): Ha3BaHUS BEILECTB IO
mexxayHapoanoit (MIOITAK) wnm TpuBHMaabHON HOMEHKIAType W COCTaBlieHHE (HOPMYJIbI
XUMHYECKHX BEIIECTB, OMNpEeNeNeHHe NPHHAIeKHOCTH K Kkiaccy. [louck wmuHdopmanmu 1o
Ha3BaHUAM, UJCHTU(UKATOPaM, CTPYKTYPHBIM (opMyiaM. AHAIN3 XUMHUUYECKOW MH(OpMaIH,
MOJly4aeMOM W3 pa3HbIX HCTOYHHMKOB (CPEICTB MaccoBOM HHQopMaiuu, ceTb MHTepHEeT u
JApyrue)

OK 01
OK 02

Tema 1.5.

Conep:kaHue y4eOHOro MaTepuaJia

OK 01
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Tunsl XUMHUUECKUX
peakuuii

Xumnueckass peakuus. Krmaccudukanus XMMUYECKMX peakIUii B  HEOPTaHUYECKOW U
OPraHMYECKON XUMHUHU. 3aKOHBI COXPAaHEHHUS MAacChl BEILECTBA, COXPAHEHUS W IPEBpAILCHUs
SHEPrUM IPU XUMHUUYECKUX peakiusaX. OKUCINTENbHO-BOCCTAHOBUTENbHbBIE peaKuu (ypaBHEHUS
OKHUCJICHHUA-BOCCTAHOBJICHUS,  CTENEHb  OKWMCIEHUS, OKHCIUTEIb W BOCCTAHOBHUTEIb,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAaKUMU B IPUPOAE, IIPOU3BOACTBEHHBIX IpoLEccax U
KHU3HE/IeATEIIbHOCTU OPraHU3MOB)

Tema 1.6.
CKOpOCTh XMMHYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xxaHue yueOHOIr0o MaTepHuaJia

CKOpOCTb peaklMM, €€ 3aBUCUMOCTh OT pa3iM4yHbIX (DAKTOPOB: MNPHUPOJBl PeArHpyrOIUX
BEUIECTB, KOHLEHTPALMU PpPEarupyrolyX BEIIECTB, TEMIEpPaTypbl U IUIOMIAJM PEaKLMOHHOU
noBepxHocTH. TerioBble 3()h(PEKThl XUMUUECKUX PEaKLUi: 3K30- U SHAOTEPMUYECKUE PEaKIUH.
OOpatumble peakiuu. XuMHUeckoe paBHoBecue. @axkTOphl, BIUSIOLME HAa COCTOSHUE
XMMHUYECKOTO pPaBHOBECHUs (KOHLIEHTpALMsl pEareHTOB MM MPOJYKTOB DPEaKLUH, JaBJIEHUE,
temneparypa). [Ipunnun Jle laTtenpe

IIpakTH4yecKkue 3aHATHS

[Tpaktueckast pabora Ne5S. «BiusHue pa3auuHbIX (QAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (AKTOpOB, BIHUAOIIUX Ha
MU3MEHEHHE CKOPOCTH XMMMUYECKOH PEAaKLUHU. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEaKLMHU OT
IPUCYTCTBUS KaTalM3aTopa Ha MPUMEPE PA3NIOKEHHS IIEPOKCHAA BOAOPOJA C IOMOIIBIO
JUOKCHJAa MapraHia M KaTtajasel. PeleHue NpakTUKO-OPUEHTUPOBAaHHBIX 3aJaHUN Ha
npuMeHeHne npuHnuna Jle-Illarense musd HaXOXICHUS HANPABJICHUS CMEIIECHHsS PaBHOBECUS
XMMHUYECKON peakluy U aHaJIu3 (GaKkTOpOB, BIMUAIONIMX HA CMEIIEHHE XUMHUECKOTO PABHOBECHS

OK 01
OK 02
IIK...

Tema 1.7.

PactBopsi, TEOpHUs
BJIEKTPOIUTAYECKOMN
JHUCCOLAIIAN n
HOHHBIH 00MeH

Coaep:xxaHue yueOHOro MaTepuaJia

PactBopel. Bunbl pacTBOpOB MO COAEpXKAHUIO PACTBOPEHHOIO BEHIECTBA. PacTBOPUMOCTS.
[lonsiTie O nOUCHEpCHBIX cUcTeMaX. VICTUHHBIE W KOJUIOMIHBIE pacTBOpPBL. MaccoBas oJis
BeriecTBa B pactBope. [lonstue o BomopoaHom mnokaszatene (pH) pactBopa. DnekTponutudeckas
nuccormans. CHIIbHbBIE U ClIa0ble SJIEKTPOJIMTHI, HEAJICKTPOJIUTHI. Peakiinu noHHOro oOMeHa

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota Nel «IIpuroroBieHue pacTBOpPOB».

IIpuroroBneHue pacTBOPOB 3aJaHHOW MACCOBOW JOJIEW PAaCTBOPEHHOI'O BEIIECTBA, IIPOBEICHUE
peakuuii HMOHHOTO OOMEHa, OIpeNeleHue CpeIbl pPAacTBOPOB BEIIECTB C  MOMOIIBIO
YHHMBEPCAIBHOIO HWHAMKaTOpa (KHcias, HEHTpaibHas, INENO04YHasi). 3aJaHusl Ha COCTaBJIECHHE
VWOHHBIX peakuui. PerieHune NpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHMW Ha pacTBOPBHI,
HCIOJIb3yeMbI€ B OBITOBOM M IPOU3BOJICTBEHHOMN AEATEIbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK...
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KonTtposabnasi pabGora
1

CtpoeHue BellecTBa U XMMHUECKHE peakiuu (1o pasaeny 1)

Pasnea 2. Heopranunyeckasi Xumust

10

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYeCKUX
BEIIIECTB

Conep:kaHue y4eOHOIr0 MaTepuaa

Meramnbl. [lonoxkenune wetaimoB B Ilepuonuueckoid cucTeMe XHUMHYECKHUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHS DJIGKTPOHHBIX 000JI0YeK aToMoB MetaioB. OOmue dusnyeckue
cBoiictBa MeTawioB. CIIaBbl METAJUIOB. DJIEKTPOXMMHUYECKUU psAJl HANPSHKEHHM METasuioB.
XHWMHYECKHUE CBOMCTBAa BAXKHEHIIMX METa/UIOB (HATPUMU, KWW, KaJIbIMH, MarHWi, aJllOMUHUH,
[IUHK, XpOM, JXeJIe30, MeAb) W HUX coeauHeHud. OOmue CcrocoObl TOTYYEHHUS METaJUIOB.
[IpuMeHeHrne MeTauIoB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenne Hemeraos B Ilepuonnueckoi cucreMe XMMHYECKUX diaemeHToB JI.1.
MenpeneeBa 1 0COOEHHOCTH CTpoeHHs aToMOB. Du3nUeckre CBOWCTBAa HEMETAIJIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha MpUMeEpe KHUCIOopoaa, cepbl, ¢ocdopa U yriepona). XMMHUICSCKHE CBOWCTBA U
MIPUMEHEHHE BaKHEUITNX HEMETaJuIoB (TaJIoTeHOB, cepbl, a30Ta, hocdopa, yriepoaa u KpeMHUS)
U UX COEAMHEHUH (OKCHAOB, KHCIOPOJCOAEPKALUIMX KHUCIOT, BOJOPOJHBIX COEIUHEHUIN).
[TprMeHeHre BaXHEHIINX HEMETAJIOB M UX COSAMHEHUIH

XHUMHUYECKHE CBOMCTBAa OCHOBHEIX KJIACCOB HCOPraHN4YCCKUX BCLICCTB (OKCI/II[OB, THAPOKCHUAOB,
KHCJIOT, cojiel ,Z[p) I'eneTnyeckas cBSI3b HCOPraHMYCCKUX BCUICCTB, IIPHHAAJICIKAINIHUX K
Pa3IMYHbBIM KJ1aCCaM. 3aKOHOM€pHOCTI/I B M3MCHCHUH CBOICTB IMPOCTBIX BEIICCTB, BOAOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

HpaKTuqecm[e 3aHATHSA

[TpakTrueckas padota Ne6. « DU3NKO-XUMHUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBieHHEe ypaBHEHMH XUMHUYECKMX pEakUUMHd C Y4aCTHEM MPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB. METAJUIOB M HEMETAIUIOB; OKCHUAOB METAJIOB, HEMETAJIOB U
aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEpHBIX T'MIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOIIUX UX CBOMCTBA.

PacuéTsl Macchl BeliecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce MU
00BEMY OIHOIO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBa
BELIECTBA) MPOAYKTOB pEAaKLUHU, €CJIM OJHO M3 BEIIECTB MMEET MpUMeEcH. PelieHne npakTHKo-
OpPHEHTHUPOBAaHHBIX 3a/laHUIl Ha CBOICTBA, COCTaB, MOJy4YeHHE M O€30MacCHOE MCIOJIb30BaHHE
BO)XHEHIINX HEOPTaHUYECKHUX BELIECTB B OBITY M MPO(hecCHOHAIBHOM JesITeIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
IIK...

Tema 2.2.
WNnentudukarus

Conep:kaHue y4eGHOro MaTepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYECKUX JlaGopatopnas padota Ne2 «MaeHTudukanus HEOPraHUYECKHX BEIIECTBY. OK 04
BEIIECTB Pemenne skcrepyuMEHTaNbHBIX 33/1a4 MO XMMHYECKUM CBOMCTBAM METAJIJIOB U HEMETaJUIOB, MO
paclo3HaBaHUIO M IIOJIyYEHUIO COEIMHEHUN METAJUIOB M HEMETAUIOB (B3aMMOJEHMCTBHE
TUAPOKCHIA ANIOMHUHHS C pacTBOpPaMU KUCJIOT W mienouel,). MaeHntuduxanus HeopraHM4eCKuX
BEIIECTB C KCIIOJIb30BAaHHUEM HX (PU3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakiuii. KauecTBeHHbIe peakuuu Ha cyibdaT-, KapOOHAT- U XJOPUA-aHUOHBI, HAa KATHOHBI
METAJIJIOB ¥ KATUOH aMMOHHUS
KonTpoabHass padora N
2 CBoiicTBa HEOPraHUYECKUX BEUIECTB (TI0 pazneny 2) 1
Paznen 3. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUH 4
Tema 3.1. Coaep:xxaHue yueOHOro MaTepuaJia 4 OK 01
Knaccudukanus, [Ipenmer opranuyeckoil XUMUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOJYYEHUHU HOBBIX
CTpOEHHE U|BEIIECTB U MaTepuajioB. Teopus cTpoeHus opraHudeckux coenuHeHuid A.M. bytieposa, eé
HOMEHKJIaTypa OCHOBHBIE TIOJIOkKEeHH. CTPYKTYpHBIE ()OPMYIIBI OPraHUYECKUX BEHIECTB. | OMOJIOTHS, H30MEpHsI.
OpPraHMYECKUX BEIIECTB | XMUYECKas CBSI3b B OPraHUYECKUX COCTUHEHUSIX: KPATHBIE CBSA3H, G- U T-CBS3H. 2
[IpencraBnenne o kinaccuukaluy oOpraHUYecKux BenlecTB. HoMeHKiaTypa opraHM4ecKHX
coeMHEHUH (cucTeMaTH4ecKas) U TPUBUAIbHbIC HA3BAHUS BaXKHEUIINX MPEICTaBUTENCH KI1acCOB
OpraHMYECKUX BEILECTB
IIpakTHYecKkHe 3aHATHA
[Tpaktuueckas padora No7. «HoMeHKIaTypa OpraHu4eCcKuX BEIIECTBY.
O3zHakomiieHHe ¢ oOpa3llaMM OpraHMYecKUX BEIIECTB W MaTepuajaMM Ha HUX OCHOBE,
MOJIETTMPOBAHUE MOJIEKYJI OPraHUYECKUX BEUIECTB, HAOIIOACHUE U OIMCAHUE IEMOHCTPAIIMOHHBIX
OTIBITOB I10 MPEBPAILEHUIO OPraHNYECKUX BEIIECTB NPH HarpeBaHuu (IUIaBieHUE, OOyTIMBaHUE U 5
ropenue). CocTaBieHUE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHNYEeCKUX BEIIECTB
OTIENbHBIX KJIACCOB, HCIOJB3Yys HX Ha3BaHUA II0 CHUCTEMATUYECKOM M TpPUBHAIBHOU
HOMEHKJIaType (9TWUJICH, alleTWUJIeH, TJIMIepuH, (eHoln, Qopmanbaerus, yKCyCHas KHCIIOTa,
ruiuH). PacueTsl mpocteiimeid GpopMylibl OpraHMYECKOW MOJIEKYJIbI, UCXO/S U3 JIEMEHTHOIO
cocrana (B %)
Pa3zjen 4. YriieBoaopoabl 10
Tema 4.1. Coaep:xxaHue yueOHOro MaTepuasa 8 OK 01
YrneBoopoabl ¥ HX|[IpemenbHble yIIIEBOAOPOIBI (AIKAHBI): COCTAB U CTPOEHHE, TOMOJIOTHYECKHH psil. MeTaH u JTaH: OK 02
NPUPOJHBIE MCTOYHUKHU|CcOCTaB, CTPOCHUE, (U3NYECKHE U XUMHUYECKHE CBOWCTBA (peakiuM 3aMelIeHHs M TOpEeHUs), 2 OK 04
IIK...

MOJIYUYCHHEC U TIPUMCHCHHUC.
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HenpenenbHbie yrieBoaopobl (aIKEHbl, alKaJAUEHbI, aJIKUHBI).

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psl. DTWICH W IMPOMWICH: COCTaB, CTPOCHHE,
duznyecKrue U XMMHYECKHE CBOWCTBA (PEaKIMU THIPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIINY,
OKHCJICHUS U TTOJIMMEPU3AIUH ) TIOJyYCHUE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u meTmnOyragauen-1,3, XuMUYECKOe CTPOCHHE, CBOWCTBA (peakius
MOJIMMEPU3AITUH ), IPUMEHEHHE (/11 CHHTE3a MIPUPOTHOTO M CUHTETHYECKOTO KayqdyKa M PE3UHBI).
AJNIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYCCKUU psld. AILCTUICH: COCTaB,
XUMUYECKOE CTpOoeHHe, (U3NYECKHUEe W XUMHUYECKHE CBOWCTBA (pEakIMu THUIPUPOBAHMS,
TAJIOTCHUPOBAHUS,  TUApATAllMM  TOPEHUs), TOJyYeHWEe W  OpUMEHEHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHHM JIJIsI CBAPKH M PE3KH METAJJIOB)

ApomaTH4ecKkue yriieBoJopoasl (apeHbl). beH3on u Toiyos: cocraB, cTpoeHue, (GpundecKkue u
XMMHUYECKHE CBOMCTBA (peaklUH I'aJOreHUPOBAaHMUs U HUTPOBAHUS), MOJTyYEHUE U NPUMEHEHHE.
ToKkcMYHOCTH apeHOB (BIWsSHUE OEH30J1a Ha OpPraHu3M 4YeJIOBEKa). ['eHeTHueckasl CBsI3b MEXIY
YTIEBOIOPOAAMH, IPUHAIEIKAIMMHY K Pa3JIUYHBIM KJIACCaM.

[TpupoaHble UCTOUHUKH YTIeBOAOPOAOB. [IpupoaHslii ra3 u nomytHele HedTsHbIe ra3el. HedTr 1
e¢ mnpoucxoxiaeHue. CrocoObl mnepepaOOTKM He(pTH: IEPEroHKa, KPEKHHI (TepMUYECKHM,
KaTaJuTUueckuit), mnuponu3. Ilpoaykrbl mnepepaboTku  HePpTH, UX NPUMEHEHHE B
IIPOMBIIITIEHHOCTH

U B ObITy. KaMeHHBIH yrosib ¥ MPOAYKTHI €ro nepepaboTKu

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOAOPOIOB

Coaep:xanue yueOHOIro MaTepuaJa

JlabopaTopHble 3aHATHSI

JlaGopatopHas pabota Ne3 «CBoiicTBa yrieBoJOpOJIOBY.

TpuBHnanpHas M MEXIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOJyYEHUs
yraeBonopoaos. IlomydeHne sTuneHa W HM3ydyeHHE €ro CBOMCTB. MoaenmpoBaHHE MOJIEKYN U
XUMHUYECKMX MPEBpAICHUI YIJeBOJOPOAOB (Ha MpUMEpe 3TaHa, 3TUJICHA, aleTUIeHAa U Jp.) U
raJIOT€HONPOU3BOJIHBIX

OK 02
OK 04

Paznen 5. Kuciopoaoconepsxaiue oprannyecKkue coeiuHeHus

14

Tema 5.1.
Cruprtel. ®eHon

Coaep:xxanue yueOHOIro MaTepuaJia

[TpenenbHbIE OAHOATOMHBIE CIIUPTHI (METAHOJ U ATAHOJ): CTPOCHHE, (PU3HMUECKUE U XUMHUUECKUE
CBOICTBa (peaklMH C aKTUBHBIMH MeTaJlJIaMH, T'aJJor€HOBOJOpPOJIaMHU, TOpEHHue), MPUMEHEHUE.
BoxopoaHbie CcBA3M MEXIy MOJIEKYJIaMH CHUPTOB. DU3MONIOrHYECKOE INEHCTBUE METAHOJIA U
3TaHOJIA HA OPTaHNU3M YeJIOBEKA.

MHoOroaToMHbI€ CIHUPTHI (STHJICHTIMKOIb U TIUIEPUH): CTPOCHUE, (PU3HUYECKHEe U XUMUYECKHE
cBOMcTBa  (B3aMMOJIEHCTBHE CO MICJIOYHBIMM MeTaJJIaMHM, KayeCTBEHHAsl peaklMs Ha

OK 01
OK 07
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MHOI0aTOMHBIE CIUPTHI). DPUZNOJIIOTUYECKOE AECWCTBUE Ha OpraHu3M ueioBeka. lIpuMeHeHue
[JIALEPUHA U STHJICHIJIUKOJIA.

@®enon. CTpoeHHE MOJEKYINbI, (U3NYECKHEe M XHUMHYECKHE CBOWcTBa (eHona. TOKCHYHOCTH
¢deHouna, ero GpU3MOIOTHYECKOE JCHCTBUE HA OpraHu3M denoBeka. [IlpumeneHue genona

Tema 5.2.
AJpneruael.

KapOoHOBBIE KHCIIOTEHI.

Crnoxxnble AUPBI

Coaep:xxaHue yueOHOIro MaTepuaJia

Anbrerupl U KeToHbl ((popManbIeruj, auneranblIeruj, aneToH): CTpoeHue, (U3UYecKue u
XUMHUYECKHE CBOMCTBA (peakUMM OKHUCIEHHS M BOCCTAHOBJIEHHUS, KAUECTBEHHBIE PEAKIUH),
IIOJIly4YE€HUE U IPUMEHECHHE.

OnHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KHCIOTHl (MypaBbUHAsT M YKCYCHasi KHCIOTBHI):
CTpoeHue, (uznyeckue U XUMHYECKHe CBoicTBa (oOIMe CBOMCTBA KHCJIOT, pEaKLus
sTepuduKanmu), TMojdydyeHne U mnpuMmeHeHne. CTeapuHOBas M OJIGMHOBAs KHCIOTHI Kak
IPEJICTaBUTEIIN BBICIIUX KapOOHOBBIX KUCJIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT, UX
MOIOILIEE ACUCTBHE.

CrnoxHble 3pUpbl KaK NPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maposnn3 cioxHbIX 3¢upoB. XKupsl.
I'mpposns xupoB. [Ipumenenune xupoB. buosornyeckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xxanue yueOHOIro MaTepuaJia

VYrneBoasl: coCTaB, KiacCH(UKAIUS YTIEBOAOB (MOHO-, AM- M ToOJHcaxapuiabl). [okoza —
OPOCTEHIIMKA MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbl, (U3UYECKUe U XHUMHUYECKHE
CBOICTBa TIJIOKO3bI (B3auMmogeilcTBue ¢ rujapokcuaom wmeau (II), oxucnenne aMMuadHbIM
pactBopoM okcujaa cepebpa (I), BoccTaHoBieHue, OpOKEHHE TIIOKO3bI), HAXOXKJECHUE B MIPUPO/IE,
NPUMEHEHUE TJIIOKO3bl, OMOJOrMYecKas poJjib B IKU3HEAESATEIbHOCTH OpraHu3Ma 4YelloBeKa.
®orocunTe3. PpyKTO3a KAK U30MEP TITHOKO3HI.

Caxapo3za — mpeacTaBUTENb IUCaXapHul0B, THIPOJIU3 Caxapo3bl, HAXOXJIEHUE B MPHUPOAE U
IIPUMEHEHHE.

[Tonucaxapuapl: Kpaxmal M IEJUI0J03a Kak NpupojHble moiaumepbl. CTpoeHue Kpaxmaia u
LEJUTI0NIO3B], (PU3NUECKHEe U XMMUYECKHE CBOMCTBA Kpaxmaa (TMIpon3, KayeCTBEHHAs peakius ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Dduznko-xuMuuecKue
CBOMCTBA

KHCJIOPOI0COICPIKAIINX

OpraHN4YeCKHUX
COEeIUHEHUN

Coaep:xxanue yueOHOro MaTepuaJia

IIpakTnyeckue 3aHATHS

[TpakTnueckast pabora  Ne§.
COCIMHEHUI.

TpuBnanpHas ¥ MEXJIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOJyYEHUs
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, aJbAETHIOB U KETOHOB. COCTaBIEHUE CXEM
peakiuii (B TOM UHCJE MO MPEeAJIOKEHHBIM IIEeTOYKaM MpeBpallleHui), XapaKTepU3YIOUINX

«HoMmeHnknaTypa  KHCIOPOJIOCOAEpkAIIUX  OpPraHMYECKUX

OK 01
OK 02
OK 04
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XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKALTUX OPTAHMYECKUX COSIUHEHUN

[TpakTideckast pabora Ne9. «Xumudeckne UM (U3MUYECKUE CBOWCTBA KHCIOPOIOCOIEPIKAIINX
OpPTaHUYECKUX COCAUHEHUS.

[IpoBeneHne, HAOMIOACHWE H OINKCAHUE JACMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CHHUPTOB,
Ka4yeCTBEHHbIC PEAKIMA OJHOATOMHBIX CIHUPTOB (OKHCIeHHe 3TaHona okcugaom wmeau (1)),
MHOT'OAaTOMHBIX CIUPTOB (B3aumojeicTBue riuiepuna ¢ rugapokcuaoMm meau (I1)), anpnerugos
(oKHCIIeHHe aMMHa4YHbBIM —pacTBopoM okcuma cepedpa(l) u  ruapoxkcumom memm (1),
B3aMMOJICHCTBUE KpaxmaJia ¢ MOJ0M), U3YUEHHUE CBOMCTB PAacTBOPA YKCYCHOM KHUCIOTHI

Paznen 6. A3oTconepkaniue OpraHnyecKkue coeTuHeHus 4
Tema 6.1. Coaep:xxaHue y4eOHOIro MaTepHuaJia 4 OK 01
AMUHBL. AMMHBI: METWJIAMUH — NPOCTEHIIMH NpPEICTaBUTENIb aMHUHOB: COCTaB, XMMHUYECKOE CTPOECHHUE, OK 02
AMHWHOKHUCIIOTHI. du3HYecKre U XMMUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIE. OK 04
benku AMUHOKHCIOTH Kak aM(pOTepHble OpraHuyeckue coeauHeHus. Duznueckue M XUMHUYECKHE

CBOMCTBa aMHUHOKHUCIOT (Ha mMpuUMepe TriauiuHa). buomornueckoe 3HaYeHHWE AMUHOKHCIIOT. 2

IlenTuner.

benku kak mpupoaHbie moiauMmepsl. [lepBuuHas, BTOpUYHAs W TPETHYHAs CTPYKTypa OEIKOB.

XUMHYECKUE CBOWCTBA OENKOB: THAPOIIN3, JCHATYpallKs, KAYECTBEHHbBIC PEaKIINK Ha OEITKU

IlpakTHYeckne 3aHATHSA

[TpakTrueckas pabota Nel0. «CBoiicTBa a30TOCOAEPKAIIMX OPTAHUYECKUX COSTMHEHUNY.

dusnueckue 1 XMMUYECKHE CBOMCTBA aMUHOB (PEAKIIMH C KUCIOTAMH M TOPEHHS) 1 aMUHOKHUCIIOT 2

(na mpumepe rmnuHa). HabmioneHue M onucaHue AEMOHCTPALMOHHBIX OIBITOB: JIEHATYpaIus

OCJIKOB IIPY HArpEBaHUHU, IIBETHHIE PEAKIIUU OCIKOB
Paszpnen 7. BbicOKOMOJIEKYISIPHbIE COCAUHEHUS 2
Tema 7.1. Copepxanue yueOHOro MmarepuaJia 2 OK 01
IInactmacchl. IIpakTHYecKue 3aHATHS 2 OK 02
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Kayuyku. Bonokna [Tpaktuueckass padora Nell. «CuHre3, aHanmmu3 u Ki1accu(UKaAMs BBICOKOMOJICKYISIPHBIX OK 04
COETMHEHUIN IIK...
OcHOBHbIE IIOHATHSI XHUMHUU BBICOKOMOJIEKYJISIDHBIX ~COEAMHEHUH: MOHOMEp, IIOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJUMEpU3AIMH, CPEAHssI MoJeKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIs U ITOJIMKOHICHCALIMSL.
OsznakomiieHue ¢ oOpa3laMu MPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4YyKOB:
I1acTMAacchl (MOJIMATUIIEH, MOJUIPONWIECH, MOJIMBUHWIXJIOPU, MOJUCTUPOI); HATYpaJlbHbIM U
CUHTETHYECKHE Kayuyyku (OyTaJueHOBBIH, XJIOPOIPEHOBBII U W3OMPEHOBBINH); BOJIOKHA
(HaTtypanbHble (XJIOMOK, IIEPCThb, WIENK), HCKYCCTBEHHbIE (AL€TATHOE BOJIOKHO, BHCKO3a),
CUHTETHUYECKHE (KaIPOH M JIABCaH)

KonTtposabnasi paGora

3 CTpyKTypa ¥ CBOHWCTBAa OPraHUYECKUX BEIecTB (1Mo pasaenam 3-7) 2

IpodeccHoHaILHO OPHEHTHPOBAHHOE CONEP/KAHHIE (CodepPKANME NPUKIATHOIO MOXYJIs1)’ 8

Paznen 8. Xumusi B ObITY M IPON3BOJACTBEHHOM €SITEJIbHOCTH YeJIOBEKa 8 OK 01
Tema 8.1. Coaep:xxaHue yueOHOIro MaTepHuaJia 8 OK 02
XHUMHAYECKHE [IpaBuiia HKOJIOTMYECKU MEIeCO00pPa3HOr0 TMOBEACHUS B OBITY U TPYIOBOH JAESITEIHLHOCTU B OK 04
TEXHOJIOTHHI LEJISX COXpaHEHHUsI CBOETO 3/I0POBbSI W OKPYXKAIOMICH MTPUPOJHOM Cpelbl, OIMACHOCTh OK 07
B IIOBCEIHEBHOM | BO3JICMCTBUSL HA JKUBBIE OPraHU3Mbl OPraHMYECKHX BEHIECTB OTHENBHBIX  KJIACCOB IIK...

U npodeccHoHanbHON| (YIJIeBOAOPOIbI, CHUPTHI, (EHOJNBI, XJIOPOPraHHMYECKHE IPOU3BOJHBIC, AIBACTHIBI H Jp.),
JCATEIbHOCTH YEIIOBEKA | [T0KA3aTeNb MPEJEIIBHO TOIYCTUMON KOHLIEHTPALUU U €70 UCIIOJIb30BAHUE.

Ponp xumum B oOecrnieueHUM 5KOJOTMYECKOW, IHEPreTHUYecKO M MUIIeBOW 0e30MacHOCTH, 4
pasBUTMM  MEIUIMHBI, CO3/JaHUM HOBBIX MaTepuajgoB (B 3aBHCHMOCTH OT BHJA
npodheccuoHaNbHOM NEesATENbHOCTH), HOBBIX UCTOYHHKOB dHEPIUu (aJbTEepPHATUBHbBIE NCTOUYHUKU
sHepruu). lloHATHE O Hay4yHBIX METOJAX IO3HAHUS BEIIECTB M XUMHUYECKHX PEaKIMM.
[IpencraBnenuss o0 oOLMX HAyYHBIX HPHUHLMINAX MPOMBIIUIEHHOTO MOJYyYEHUS Ba)KHEHIIMX
BEIIECTB (Ha MpuMepax MPOU3BOJICTBA AMMHUAKA, CEPHOM KHCIIOThI, METAHOJIA).

" B pamkax yacos ITOC MoryT GbITh HNpOBEIEHbI MHTETPHPOBAHHBIC 3aHATHS C YYETOM COJEPIKATENBHBIX MEKIPEIMETHBIX CBA3EH MO AByM M Gojiee 00LIE0Opa3OBaTEbHBIM
JIUCIUIIIMHAM

dusuka: Marepusi, SHEpIus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, U30TOII, PAJANOAKTHBHOCTh, MOJIEKYJIa, SHEPTreTUUECKHH YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBA, ((U3NUECKUE BEIIMUMHBI U SMHUIIBI HX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opranusmM, Ouocdepa, 3KocucTema, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHbI, OMOJOINYECKH aKTHBHBIC BEIIECTBA
(Oenku, yriieBoAbl, XKUPBI, PEPMEHTBHI).

I'eorpacdus: MuHEpaIbl, TOPHBIE TIOPO/IBI, ITOJIE3HBIE HCKOMIAEMBbIE, TOIIMBO, PECYPCHI.
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XuMHsS ¥ 3/0pOBbE UEJOBEKAa: IpaBHia OE30IaCHOrO MCIIOJIb30BAaHMS JIEKAPCTBEHHBIX
penapaToB, OBITOBOM XMMHUU B IIOBCEIHEBHON XKU3HU

HpaKaneCRne 3aHATHSA

[Ipaktnueckas pabora Nel2. «IIpuMeHEHHE XWMHUYECKHX BEIIECTB W TEXHOJOTHH C YYETOM
Oyay1iel npodeccnoHaIbHOM 1eATEIIEHOCTH .

Pemenne keiic-3a1ay 1Mo TeMmaM: MHILEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAILHOTO TMHUTAHUA,
BOKHEUILIME CTPOUTENIbHbIE U  KOHCTPYKIIMOHHBIE  MaTepuaibl, CEJIbCKOXO03iCTBEHHOE

MIPOU3BOJICTBO, KpPAaCKH, CTEKJIO, KEpaMHKa, MaTepHalibl IJs AJIEKTPOHUKH, HAHOMAaTepUabl, 4
TEKCTHJIbHBIE BOJIOKHA, MCTOYHHKH SHEPrHM, OPraHMYeCKHE W MHHEpaJbHbIC YIOOpEeHMUs,
JICKapCTBEHHBIE U KOCMETHYECKHE Mpernaparhl, ObITOBass XUMHUS, MaTepPHaIbl U3 UCKYCCTBEHHBIX U
CHHTETUYECKUX BOJIOKOH.
3amura: [IpeacraBneHue pe3ynbTaTOB pelIeHUs Keiic-3agad B (opme MUHHU-IOKIaAa
(rormyckaeTcst HCTIOJIb30BaHNe rpadMueCKUX U IPE3CHTAIIMOHHBIX MaTePHAaJIOB)

Paznen 9 Poib J)KUBBIX OpraHu3MoB B Ouocdepe ()KUBble OpraHU3Mbl)

Tema 9.1 Ponb

PacTEeHIM, HMBOTHEIX W Coaep:xxanue yueOHOro MaTepuaJa

MWKPOOPraHn3mMoB B

buocdepe
JKusoe BemecTBo 6MOChephl U ero GPyHKIUH
IMpakTHyecKue 3aHATHSA
Yuenne B. Y. BepHaackoro o ;kMBOM BEILIECTBE
IIpomMe:xxyTouHasi aTTecTalUs MO AUCHHILIMHE (TudPEepEeHIIMPOBAHHBIN 3a4€T)
Bcero 72
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3. YCJIOBUA PEAJIM3ALIMN IMPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHOUILJIAHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY
o0ecrneYeHunIo

Jlnia peanuzanyy MporpaMMbl TUCHUIUIUHBI TOJDKHBI OBITH TIPEyCMOTPEHbI
CIIEYIOIIKE CTIeUaIbHbIC MOMEIIECHUS: YIeOHbIN KaOMHET XUMUU H/IIIN Y4eOHOM
XMUMHUYECKOH JIabopaTOpHH.

DddexkTuBHOCTh TpemogaBaHus 00ME00pa30BaTEIHLHON  TUCIUATIIUHBI
«XUMHA» 3aBUCUT OT HAJIM4YUS COOTBETCTBYIOLIETO MAaTEPHAIBbHO-TEXHUYECKOIO
OCHAaUIEHMsI. DTO OOBICHIETCS OCOOCHHOCTSIMU JAUCLMUILINHBI, B IIEPBYIO0 OUYEPEb,
e€ OKCIEPUMEHTAJIbHBIM XapakTepOM, IIHPOKAM CIEKTPOM MPUMEHEHUS |
IPAKTUYECKONM  3HAYMMOCThIO. PekoMeHayemoe  MaTepualbHO-TEXHUYECKOE
oOecrieyeHue KaOuMHETa XHMHM M XUMUYECKOM JIabOpaToOpvH  BKJIIOYAET:
CHEIUAIN3UPOBaHHYI0 MeOenb M CHUCTEMBbl XpPaHEHHUs, TEXHHUYECKHE U
AJIEKTPOHHBIE CpPEACTBA OOyuY€HUs, JEMOHCTPALIMOHHBbIE Yy4eOHO-HarJIsHbIC
nocoOusi, JAEMOHCTpAallMOHHOE O00OpyJOBaHWE U MNPUOOpBI, JTabOpPaTOpPHO-
TEXHOJIOIMYecKoe 000pya0BaHuE, J1abOpaTOPHYI0 XUMUYECKYIO MOCYAY, MOJEIH
(0ObeMHBIE W TIOCKHE), HaTypalbHble OOBEKTHl (KOJUIEKUWH, XHWMHUYECKHE

pEaKkTUBHI), 000PYI0BaHUE JTAOOPAHTCKOM.

CnenuaJn3npoBaHHas Medesib U CHCTeMbl XPaHEHH S

1 | Cron nabopaTopHBIil JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITUEM,  PAKOBHHOHM, TMOABOJAKOM W  OTBEJACHHEM  BOJbI, CAHTEXHUKOM,
JIEKTPUICCKUMU PO3ETKAMH, aBTOMAaTaMH aBapUMHOTO OTKIIFOUEHUS TOKA)

2 | Cron nabopaToOpHBI 1eMOHCTPAIIMOHHBIN ¢ HAACTPOIKOM (C 3aIlIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cron yueHWUYECKHi 1a0OpaTOPHBINA, pETyIUPYyeMbIii MO BBICOTE (C  3alIUTHBIM,
XMUMOCTOMKUM U TEPMOCTOMKHM MOKPBITUEM, PAKOBHMHOH, OOPTUKOM IO HapyKHOMY
Kparo, TMOJBOAKOM M OTBEACHMEM BOJbl, U CaHTEXHUKON)/CTON yUYEHUYECKUH,
peryinupyeMblii 1o BbicOoTe (TpuoOpeTaeTcs TOJBKO MPU HATUYMU  CHEUAIBHOTIO
71a00paTOPHOTO OCTPOBHOT'O CTOJIA) (MO KOAUUECMBY 00VUaouWuxcs)

4 | Cryn yueHU4YeCcKu# (no xoauyecmay 00yuaruuxcs)

a1

Ornerymuresns

6 | Hocka kmaccHas/PenbcoBasi cuctemMa C KJIacCHOM W HMHTEPAKTUBHOM  JOCKOM
(mporpammHoe oOecredeHue, MPOEKTOp, KPEIJIeHHs B KOMIUIEKTE)/MHTEPaKTUBHON
MaHeNbIo (MPOrpaMMHOE 00eCTIeYeHUE B KOMILIEKTE)

7 | Crox ¢ situkaMu JiJ1sl XpaHEeHUsI/ TyMOOH (pabouee mecmo npenodasamenst)

8 | Kpecno oduchoe (pabouee mecmo npenooasamesis)

25



Jocka npoOkoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cuctema (yCTpOWCTBO) JJIsI 3aTEMHEHHUS OKOH

11 | [lIkad BHITSHKHOW aHOPAMHBIH

12 | lllxad nyist XpaHeHus y4eOHBIX MTOCOOMIA

13 | AnTeuka yHUBepcalbHasl AJIsl OKa3aHUs IEPBOM MEIUIIMHCKOW TOMOIIH

TexHuyeckHe cpeacTBa

1 | MHOro(yHKIIMOHAJIBHOE YCTPONCTBO/TIPUHTED

2 | IHTepaKkTUBHBIA NPOTpaMMHO-aNNapaTHBI KOMIUIEKC MOOWJIBHBIM WM CTallMOHAPHBIN
(mporpammHOe o0ecrnieueHue, MpoeKTop, KperieHne B komiuiekre)/PenbcoBas cuctema ¢
KJIACCHOM M MHTEPAKTUBHOW JOCKOH (IIporpaMMHOE oOecrieueHHe, IPOEKTOp, KPEIIEHuE
B KOMILICKTE )/ MHTEPAKTUBHOM MaHE IO (ITpOorpaMMHOE 00ecriedeHUE B KOMILJIEKTE)

3 | IlepconasibHblii KOMIIBIOTEp C Tepudeprueit/HoyTOyK (JIMIEH3MOHHOE IPOrpaMMHOE
oOecrieueHre, oOpa3oBaTeNbHBIII KOHTEHT W CHCTeMa 3allluThl OT BPEIOHOCHOI
uHpopManuu, TporpaMmHoe oOecneueHwe Uit nudpoBoil  maboparopuu, C
BO3MO>KHOCTBIO OHJIAHH-0IPOCa)

DJIEKTPOHHBIE CPe/ICTBA 00YUeHHUsI
1 | DnexkTpoHHble cpeacTBa oO0ydeHus/VIHTepakTUBHBIE —MOCOOUS/OHIAMH-KYPCHL (10

pazoenam paboyel npocpammol)

JleMoOHCTpPalIHOHHbIE Y4eOHO-HATJISIIHbIE I10CO0HS

CroBapu, ClIpaBOYHUKH, SHIUKIONCIHS (10 XUMUYECKUM HAYKAM)

Kommmext IOPTPECTOB BCIMKHUX XUMHUKOB

ITocoOust HATIAHOM DKCIIO3ULIUN

AIWIN|F

[lepuonnueckas cucrtema xXumMudeckux 3jaeMeHToB JI.J. Menneneesa

Crnenuajn3upoBaHHasi MeOeJib U CHCTEMbl XPAHEHN sl JII XUMHYECKO# J1adopaTopuu

1

JlaGopaTopHbIii OCTPOBHOM CTON (ABYXCTOPOHHMM, C 3allUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM IOKPBITUEM, HAJCTOJIBEM, C MOJCBETKOM M AJIEKTPUUYECKUMHU PO3ETKAMM,
MI0JIBOAKOM U OTBE/IEHUEM BO/Ibl, U CAHTEXHUKOM)

N

Ctyn 1abopaTopHBbIil, pEryJIUpyeMblil IO BBICOTE

Cton mabopaTopHBIi JEMOHCTPAIMOHHBIN (C 3aIIMTHBIM, XUMOCTOMKHUM M TEPMOCTONKUM
MOKPBITUEM,  PAKOBHHOW, MOJBOJAKOM W  OTBEICHUEM  BOJbl, CAHTEXHHKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMaTaMU aBapUUHOTO OTKIIFOUEHUS TOKA)

Cton m1abopaTopHBIi 1€MOHCTPAIMOHHBIN ¢ HAJICTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM)

Crou ¢ simuKaMu 1J1sl XpaHeHUs1/ TyMOoi

(op}

Kpecino oduchoe

~

Oruerymurenb

JleMOHCTpalMOHHOE 000PYI0BaHME U MPUOOPHI I KAa0MHETA U JJadopaTopun

Becnl anextponnble ¢ USB-nepexoaHukoM

CTOJIMK TObEMHBII

[{enTpudyra nemoHcTpaIoHHas

[IITaTuB 1EMOHCTPALIMOHHBIN

AnnapaT AJIS TIPOBCACHUA XUMHUYICCKUX peaKuHﬁ

Amnmnapar Kunna

OBIUOMETP

["openka yHUBEpcaabHast

OO (N[OOI WIN (-

[Tpubop 1uIsi WIUTIOCTPAIIMU 3aBUCUMOCTH CKOPOCTH XHMHUYECKUX PEaKlui OT yCIOBUI
OKPY’KaIOILIEH Cpefibl

HaGop mu1st anekTponn3a JeMOHCTPAIIMOHHBIIN

11

[TpuGop /U1t ONBITOB IO XMUMHUH C MIEKTPHUUECKUM TOKOM (J1aOOpaTOPHBINA)

12

[TpuOop /I OKKCIEHUSI CIUPTA HAJl METHBIM KaTaJIu3aTOpoOM

13

HpI/I60p JJI TIOJTYYCHH A TAJIOMJ0AJIKAHOB ,[[CMOHCTpaI_II/IOHHHﬁ
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14 | IIpuGop ny1st MoJTyueHHsl pACTBOPUMBIX BELIECTB B TBEPJIOM BUJIE

15 | YcranoBka njst GuiIbTpoBaHUS MO BAKYYMOM

16 | [Ipubop mi1st onpeaeseHns CocTaBa BO3Iyxa

17 | 'azoaHanu3aTop KMCIOPOAa U TOKCHUHBIX I'a30B ¢ MG POBO MHAMKALMEH MTOKa3aTene

18 | [Ipubop st MIUTIOCTPALIMH 3aKOHA COXPAHEHHUSI MacChl BEIIECTB

19 | YcranoBka 151 IEpEeroHKH BEIIECTB

20 | bapomerp-anepou

21 | Habop juis u3ydeHusi BOAOPOAHOM SHEPTeTUKU

22 | pH-metpsl (Oononnumenvroe eapuamusroe 06opyoosarue)
JlaGopaTopHO-TeXHOJ0rHYeCKOe 000PY10BaHHeE VISl KAOMHETa U J1adopaTopuun

1 | IlpubGop asns noJdyyeHus TajJou10aJIKaHOB U CJI0KHBIX 2(UPOB J1a00paTOPHBIiA

2 | Konbonarpesareib

3 | DNeKTpoIUIMTKA

4 | bansg koMOMHHMpPOBaHHAs JaOOpATOPHAS

5 | Bechl uist ChITyYnX MaTepUaJIOB

6 | [IpuGop muist mosydeHusl ra3oB

7 | CnupToBKa J1abopaTopHast

8 | MarnuTHas Memaika

9 | Mukpockon nuhpoBoii ¢ pyKOBOJCTBOM ITOJIb30BATEIISl M TOCOOMEM JIJISl YUALTHXCS

10 | HabGop /i YMCTKU ONITUKH

11 | HaGop nocy bl 11k peakTHBOB

12 | Habop mocy bl ¥ IpUHAAISKHOCTEH Ut pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BELIECTB

13 | HaGop npuHauIe:)KHOCTEHN 11 MOHTa)Ka TPOCTEUIITUX MPUOOPOB 110 XMMHH

14 | HaGop mocy/isl ¥ IPUHAUICKHOCTEH U3 IponuiIeHa (MUKpoIabopaTopus)

JlabopaTopHasi XuMHUYeCKas NMOCy/a JJisl KaOUHeTa U J1adopaTopun

1 | Kommiiekt Koa0 JeMOHCTPAlMOHHBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Ilepexon cTeKISTHHBIN

4 | Tlpobupka Bropma

5 | IIpobupka ABYXKOJEHHAs

6 | CoeMHHUTEH CTEKIISTHHBIN

7 | 3axum BUHTOBOM

8 | Baxxum Mopa

9 | IInaHr CMJIMKOHOBBIN

10 | KommieKT CTeKIsTHHOM MocyAbl Ha NutHQax JeMOHCTPAIIMOHHBIN

11 | do3upymoliee yCTpOrUCTBO (MEXaHMYECKOE)

12 | Kommuiekt uzaenuii u3 kepamuki, ¢papdopa u dasuca

13 | Kommurekt soxkek happopoBbix

14 | KommiieKT MepHbIX K0JI0 Majoro oobema

15 | KoMmuiekT MepHBIX KOJI0

16 | KoMIuiekT MepHBIX HWIMHIPOB MJIACTUKOBBIX

17 | KoMmieKT MepHbBIX IIUIUHAPOB CTEKISHHBIX

18 | KoMIuieKT BOPOHOK CTEKIISTHHBIX

19 | KommieKT MUmeTok

20 | KOoMIUIEKT cTaKaHOB TIACTUKOBBIX/CTEKIISTHHBIX

21 | KOMIUIEKT CTaKaHOB XUMHUYECKHUX MEPHBIX

22 | KOMIUIEKT CTaKaHYMKOB JIJIsl B3BEIIMBAHUS

23 | KOMIUIEKT CTYIIOK C IECTUKAMHU

24 | Habop mmarene

25 | Habop nuHIIETOB
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26 | Habop vamek [letpu

27 | TpyOka cTeksiHHas

28 | DkcukaTop

29 | Yama kpucTaJIn3aloOHHas

30 | [umis! TUrENbHBIE

31 | Bropetka

32 | Ilpobupka

33 | baHka moj peakTUBHI MOJIMITUICHOBAS

34 | banka moj peakTUBbI CTEKJIIHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOit

35 | Habop CcKIISIHOK JUIsl pACTBOPOB PEaKTHBOB

36 | [Tasrouka crexiIsTHHAA

37 | lITtatuB asst mpoOHPOK

38 | KoMIIIeKT CpeaCTB [UIsl MHAWBUYATbHOM 3aLUThI

39 | KoMIIeKT TepMOMETPOB

40 | CymmiipHasi MaHeN b IS TTIOCY/Ib

41 | ®unpTpoBaibHas  Oymara/GuiabTpbl  OyMakHbIE  (QoOnoNHUMENbHOEe — 8APUAMUBHOE
obopydosanue)

Mogaesn (00beMHBIE M IVIOCKHE), HATYPAJIbHbIEC 00beKThI (KOJIJIEKIMH, XUMHYECKHEe
peakTHBbI) 1Jisl KAOMHeTa U J1a0opaToOpuu

Kommext MojeNnen KPpUCTAJUINYCCKUX PCIICTOK

Moiens MOJICKYJIbI OeKa

Habop st MmoiennupoBaHusi CTPOCHUSI HEOPTAaHMYECKUX BEIIIECTB

H8.60p JJIA MOACIMPOBAHUA CTPOCHHU A OPIraHNMYCCKUX BCHICCTB

HaGop a1 MoaenupoBaHysl CTPOCHUsI aTOMOB U MOJIEKYI

H8.60p JJIA MOACIMPOBAHMSA OJICKTPOHHOI'O CTPOCHH A aTOMOB

KommiiekT komieknu

O NN WIN|F-

KoMIiekT XMMHYSCKHX PCaKTHBOB

OobopynoBanue JJa00PAHTCKOM KAOUHETA XUMHUM

Cro ¢ AUMKaMHu Ui XpaHESHUs/ TyMOOH

Kpecino oduchoe

Cton 1a00paTOpHBIA MOSYHBIH

CYI_HI/IJ'IBHEUI MaHCJIb AJId ITOCYAbI

[Ixad mist XxpaHeHus y4eOHBIX MOCOOMI

[Ixad 11t XxpaHEeHU s XUMUYECKUX PEaKTHBOB

Ikad s XpaHeHust 1abopaTOPHON MOCY b/ TPUOOPOB

[Ikad BHITSAKHON

OO |INO | WIN|F-

JlaGopaHTcKuii CTON

[EEN
o

Cryn 1aGopaTopHBbIi, peryJIupyeMblil 10 BBICOTE

-
-

3JICKTpI/I“IeCKHI>'I AKBAAUCTUIIATOPD

[EN
N

[Ikad cynmuibHbIHI

[EN
w

Pe3nHOBBIE IEpUATKHU

[EEN
IS

KommiiekT epiueit 1751 MbIThs 1a00paTOpHOM MOCY Ikl

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

Jlns  peanuzaiuu  NpPOrpaMMbl  JTUCHMUIUIMHBI ~ OMOIUOTEYHBIN  (POH.I
o0pa3oBaTeILHON OpraHu3aluu JOJDKEH WMETh IeYaTHbIE W/WIM AJICKTPOHHBIE
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
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HAJIMYMK), AOMYIIEHHbIE K MCIIOJIb30BAaHHUIO MPU peanu3aluu o0pa3oBaTeiIbHbBIX
OporpaMM CpeaHero Mmpo(ecCHOHANIBHOTO 00pa3oBaHUs, pealn3yeMbIX Ha 0Oase
OCHOBHOTI'O 001Iero 00pa3oBanus’®.

[Tpu peanuzanmuyu OPOTPaMMbl JTUCIHUILIMHBI BO3MOXXKHO HCIIOJIb30BaHHE
AIIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB, JNOMYIIEHHBIX K UCIOJIB30BAHUIO MPHU

peanusanuu 00pa3oBaTENbHBIX IIPOrPAMM CPEIHETO OOLIETO 0Opa3oBaHusL’.

8 Ipuxas MunucrepctBa npocsemenus Poccuiickoit ®enepamuu ot 5 Hoa6ps 2024 r. N 769 «O6 yTBep:KaeHHH
(demepampHOTO  TIepedHs y4YEOHHWKOB, JIONMYIIEHHBIX K HCIOJB30BAHMIO MPU  peaM3aliyd  MMEFOIINX
TOCYZapCTBEHHYIO aKKpEAUTALNIO 00pa30BaTeNIbHBIX IIPOrpaMM Ha4albHOTO OOIIEero, OCHOBHOTO OOIIEro, CPEAHEro
obmero o0pa3oBaHKs OpPraHM3ALMSAMH, OCYLIECTBIIIOIIMMH O0Opa30BaTEIbHYI0 AEATEIBHOCTb, W YCTaHOBJICHHH
MPE/IEIFHOTO CPOKa MCIIONb30BAHMS MCKIIIOUYEHHBIX YYEOHHKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMH y4eOHBIX
noco6uii» (B akTyanbHO# pegakunn). Cchlika Ha yKa3aHHBIM npuka3 akTyanbHa Ha 20.02.2025 r.
® [Mpuka3s MununctepcTBa npocserenns Poccuiickoit @enepamun ot 18 wrons 2024 r. N 499 "O6 yTeepxkueHuu
(enepasbHOTO TEpeyHsl JJICKTPOHHBIX 00pa30BaTENFHBIX PECYpCOB, JOMYIIEHHBIX K HCIIOIb30BAHHIO TIPH
peanm3anMyi HMEIOIUX TOCYIAapCTBEHHYIO aKKpEAWTAIMI0O O00pa3oBaTENbHBIX MHPOTpaMM HadalbHOTO O0O0IIero,
OCHOBHOTO 00111ero, cpenHero odmero obpa3oBaHus» (B akTyaslbHOW pemakunu). CChUIKa Ha yKa3aHHBIM MPHUKa3
aktyasibHa Ha 20.02.2025 .
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4. KOHTPOJIb " OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KoHTposlb M OLEHKa pe3ylbTaTOB OCBOEHUA 001Ie00pa3oBaTEIbHOM
JTUCHUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCHUILTUHAPHBIC PE3YIbTaThl, HAIPABJICHHBIC
Ha (QopMHpOBaHHE OOIKX U MPO(ECCHOHAIBHBIX KOMIIETEHIIMNA MO pa3ieniaM H

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/npodeccuoHanbHass Paznen/Tema Tun oneHoYHBIX
KOMIIeTeHIIUsl MeponpusTHil
OK 01. Beibupats criocoOsI Tema 1.1-1.7
pelIeHus 3a1a4 Tema 2.1-2.3
npohecCHOHATBLHOM Tema 3.1
NEATEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4
KOHTEKCTaM Tema 6.1 TectupoBanue
Tema 7.1 YcTHBIM onpoc
Tema 8.1, 8.2 Pemenue pacuéTHpIX 3a1a4
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | HabmroneHue 3a X010M
OK 02. Hcnonb3oBaTh Tema 1.2 BBITIOJIHEHUS TPAKTUKO-
COBPEMEHHBIE CPECTBA Tema 1.4-1.7 OPHUEHTUPOBAHHBIX 3aJaHUI
IIOMCKa, aHaIu3a u Tema 2.1,2.2 IIpencraBnenue pe3yabTaToB
uHTepnperauuu nHpopmanuu, | Tema 4.1, 4.2 IIPAKTHYECKUX U
U MHPOPMAIMOHHBIE Tema 5.2-5.4 nabopaTopHbIX paboT
TEXHOJIOTUH JUIs BhinosiHeHus: | Tema 6.1 IIpoBeaeHnEe XUMUYECKOTO
3aja4 rnpodeccruoHaIbHON Tema 7.1 HKCIIEPUMEHTA
JeATENBHOCTH Tema 8.1, 8.2 Brinonnenue
Tema 9.1.2-9.1.5/9.2.2-9.2.5 | KOHTPOJIBHBIX
OK 04. Tema 1.7 pabor 1o
D pexTuBHO Tema 2.1,2.2 paszaenam JUCLHUTUIMHBI
B3aHMOHCﬁCTBOBaTB u Tema 4.1 R 4.2 OHCHKa CaMOCTOSTCIBHO
paboTaTh B KOJIIEKTUBE U Tema 5.2-5.4 BBITIOJIHEHHBIX 33JJaHUI
KOMaH/Ie Tema 6.1 3ammura yuyeObHo-
Tema 7.1 UCCIIEA0BATEIBCKOTO
Tema 8.1, 8.2 MPOEKTA (C y4EeTOM
Tema 9.1.5/9.2.5 Oymymieit
OK 07. CopeiicTBOBaThH Tema 1.7 po¢eCCHOHATBHON
COXPaHEHUIO OKpPYXKarolen Tema 2.3 JeSITETbHOCTH)
cpenpl, pecypcocoepexenuto, | Tema 5.1 3amuTa peneHus keic-3aaay
MPUMEHSTh 3HaHUS 00 Tema 8.1, 8.2 (c yauerom Oymymiei
W3MEHEHUU KIMMaTa, Tema 9.1.2-9.1.5/9.2.2-9.2.5 | npodeccnoHaIbHON
MPUHIIUIIBI OEPEKITUBOTO JESITEIIbHOCTH )
MIPOU3BOJICTBA, 3P PEKTUBHO Beinonnenue 3aganuit
JIEWCTBOBATH B YPE3BbIUYAMHBIX MIPOMEXKYTOYHOM aTTECTALUU
CUTYaITUsIX
MK 1.1. Beinonxate noarotosky K | [IpodeccronanbHo-
nponssoacTsy  paboT  OAHOTO | OPUEHTHPOBAHHOE
B1Aa Ha TeppUTOpPUAX n CoZICp KaHue
obbeKTax.
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