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1. OBIIIASA XAPAKTEPUCTHUKA NPUMEPHOU PABOYEN
IMPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOW TUCHUTIJIMHBI «XUMUAS»

1.1. MecTo AUCHUIIMHBI B CTPYKTYpe oOpa3oBaTteinbHoil mporpammbl CIIO

O6uieoOpazoBaTenbHas OUCHUIUIMHA «XUMHS SIBISETCS 00A3aTE€NbHONW YacThiO
00111e00pa30BaTEeNbHOTO IIMKIIAa 00pa3oBaTeIbHONM MporpaMmmbl B cooTBeTcTBUU ¢ PI'OC
CIIO no cnemmansHOocTH CIIO 23.02.09 ABTOMaTHKa M TelleMEXaHUMKA HA TPAHCIOPTE
(>KeNIe3HOJOPOKHOM TPAHCTIOPTE), YTB. MpUKa3oM MuUHHCTEPCTBA 00pa30BaHUS M HAYKH
P® ot 27.08.2024 Ne 608;)

[TpuknagHOW MOAYJb BKIIOYAET pasznen 8 «XuMus B ObITY U MPOHU3BOACTBEHHOM
NEeSATENBbHOCTH YEJIOBEKa», KOTOPbIA pean3yercsa JUisl BceX Mpodeccuit/crennanbHOCTen
METOJIOM pEIICHUsI KEHCOB, CBSA3aHHBIX C JKOJOTUYECKON OE€30MacHOCTBIO U OIEHKOU
MOCJIEACTBUM OBITOBOM U MPOU3BOJCTBEHHOM JESITEILHOCTH, COOTBETCTBYIOLIEH OTPaACIIsIM
Oynyiel mpopecCuOHAIIBHON ACSTEIHHOCTA 00YYaIOUXCSl.

1.2. Ileqin ¥ uIaHMPYeMble Pe3yJbTAThl 0CBOCHHS JUCHUILIUHbBI

1.2.1. Ileau 1 3a7a4u JTUCHUIIJIMHBI

Conepxanue  mporpamMmbl  00IIe00pa30BATENbHON  JIUCHUILIUHBI  « XUMUSD)
HAIIPaBJICHO HA TOCTMIKEHHE CIICTYIOIINX LeJIe:

- dbopMHpOBaHWE  CHUCTEMbl XHMMHYECKHMX  3HAHUW KAk  BaKHEWIEH
COCTaBJISIFOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KITOUEBbIE
MOHATUS, (QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKA HAYKU, YCBOCHHUE
M TIOHUMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUNH MHUPOBO33PEHUECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

- dbopMupoBaHrE U Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKMX pEaKIui, HEOOXOAUMBIX JUIsi NPHOOpPETEHUs] YMEHUUH
OPHUEHTUPOBATHCA B MUPE BEIIECTB U XUMUUYECKUX SBJICHUHN, UMEIOLIUX MECTO B IPHUPOJIE,
B [IPAKTUYECKOU U NTOBCEHEBHOM KU3HU;

— pPa3BUTHE YMEHUM U CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOIOACHUEM H
OOBSCHEHHEM XHWMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHHEM TMpaBWI  0E30MacHOTO
oOpallleHusI C BEIIECTBAMM.

3anaqn AUCHUIIJINHBI



1) cdhopmupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
MIPOIIECCOB U SIBJIEHUU B OKPY’KAIOUIEH Cpelie, a TAKKE UX CBS3b C LIEIIOCTHON HaydyHOU
KApTUHOW MHUPA U IPYTUMHU €CTECTBEHHBIMU HAYKAMU;

2)  pa3BUTh YMEHHsSI COCTaBIIATH (POPMYJIBI HEOPTAaHWUYECKHX W OPTaHUYECKHX
BEIIECTB, YPaBHEHUS XUMHUYECKUX PEAKIHUM, OOBACHATh UX CMBICI, MHTEPHPETUPOBATH
pe3yJabTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopMHpOBAaTh  HABBIKA  MPOBEIACHUS  MPOCTEHIMMX  XUMHYECKHUX
HKCIIEPUMEHTAJIBHBIX UCCIEAOBAHUI C COOMIOEHUEM TTpaBuil 0€30MaCHOI0 OOpalleHus ¢
BEIIIECTBAMHU U JJA0OPATOPHBIM 000PYA0OBAHUEM;

4)  pa3BUTh YMEHHUSI HAXOJWTh, aHAIU3UPOBATH M HUCIOJIL30BaTh UH(POPMAIUIO
XUMUYECKOTO XapakTepa W3 pa3du4HbIX HWHOOPMAIIMOHHBIX HWCTOYHUKOB, BKIIIOYas
Y4eOHYIO JTUTEPATypy, HAyUYHbIC MyOIUKAIIMN U UHTEPHET-PECYPCHI;

5) chopMHUpPOBATH YMEHUS TPOTHO3UPOBATH MOCIIEACTBUS CBOEH JEATEIBHOCTH U
XUMUYECKUX TPUPOAHBIX, OBITOBBIX U IMPOU3BOJCTBEHHBIX MPOIECCOB, YYUTHIBas
BO3MO>KHBIE KOJIOTHYECKHUE U COLIMATbHBIE BO3/ICUCTBUS;

6) chopMHUpOBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHXKEHHM XMMHUYECKOW HAyKu U
TEXHOJIOTUM JIJIsl pa3BUTHUS COLUAJIBHON U MPOU3BOJICTBEHHON cpep C yMEHUEM MPUBOIUTH
MIpUMEPHI UX PUMEHEHHUSI B PA3IMYHBIX chepax KU3HU.

1.2.2. Ilnanupyemble  pe3yJbTaThl OCBOEHHsI  001Ie00pa3oBaTEILHOM
aucUIIMHBI B c0oTBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue oOmeoOpazoBarenbHas JUCIUIUIMHA «XUMHSD HWMEET TIpH
dbopmupoBanuu u pazputuu OK 01; OK 02; OK 04; OK 07 u IIK, npeacTaBieHHbIX B

axktyanusupoBaHHbeXx @I'OC CIIO no npodeccun/cnennuaibHOCTH.



Koa n
HAHMEHOBaHMHe
(popmupyembIx
KOMIIeTeH Ui

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo6mme!

JIdcuMIIMHAPHbIE?

OK 01. BeiOupars
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JESATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPAKATH B YACTH:

TPYAOBOr0 BOCTIMTAHHUSA:

— TOTOBHOCTbH K TPYyAy, OCO3HAHUE IIEHHOCTH MacCTEpCTBa,
Tpyaoooue;

— TOTOBHOCTH K aKTUBHOM JEATEIbHOCTH TEXHOJIOTHUECKON
U COLMANbHOW  HAIPaBIEHHOCTH,  CIIOCOOHOCTH
WHULIMUPOBATh, IUTAHUPOBATb W CaAMOCTOSITEIIBHO
BBITIOJHSATH TaKyIO JESTEIbHOCTH;

— WHTEpeC K pa3MmyHbiM cdepaM MpoPecCHOHATBHON

JESTENIbHOCTH.
MeTanpeaMeTHbIe Pe3yJIbTaThl J0KHbI 0TPAXKATH:
OBinanenue YHHMBeEpPCAIbHBIMH Y4eOHBIMU

MO3HABATEJIbHBIMH IeHCTBHSIMH:

a) 0a3oBble JIOTHYECKHE NeHCTBHS:

— CaMOCTOATENbHO (OPMYIHPOBATh M aKTYAIU3HPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIESCTBEHHBIM MPU3HAK VI OCHOBAHUS
JUTSL CpaBHEHU S, KitaccuuKauu u 00001eHNS;

—  OIpeneNsaTh e IeATSIILHOCTH, 3a]aBaTh MapaMeTphl U
KPUTEPHUU UX TIOCTHIKEHUS;

— BBIABIATH 3aKOHOMEPHOCTH H
paccMaTpUBaEMBbIX SIBICHUSX;

MMPOTHUBOPCUNA B

JucuMnauHapHble pe3yJbTAaThl 10JKHBI OTPAKATH:

ITP6 01. chopMHUPOBAHHOCTH MPEICTABICHUN: O XUMHUYECKON
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOH KapTUHBI MUpa, POJIU
XUMHUHM B TO3HAHUM SIBJICHUN NPUPOIbL, B (HOPMUPOBAHUU
MBILUIEHUS. U KYJIbTYpPbl JINYHOCTH, €€ (PYHKIIMOHAJIbHOMI
IPaMOTHOCTH, HEOOXOJUMOW [JIsl PEIIECHUs MPaKTUYECKHX
3a/1a4 U 3KOJIOTHYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cperie;

IIP06 02. BnasieHne CUCTEMOW XHMMUYECKUX 3HAHWUM, KOTOpas
BKJIIOYAET: OCHOBOMOJATalolue TMOHATHS (XUMUYECKUI
3JIEMEHT, aTOM, JJIEKTpOHHas 00oJioYKa aroma, s-, p-, d-
JNEKTPOHHBIE  OpOMTAIM  aTOMOB, HOH,  MOJEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTb, CTENEHb
OKHCIICHMsI, XUMHUECKasi CBs3b, MOJb, MOJIIpHas Macca,
MOJIApHBIM 00BEM, YIJIEPOAHBIN CKeleT, (QyHKIHOHATIbHAs
Ipymmna, pajukall, U30MEpHs, H30Mepbl, TOMOJIOTMYECKUN
pan, TOMOJIOTH, YIJ€BOJOPO/IbI, KHUCIIOpOJI- U
a3oTco/epKalllue COeIMHEHHs, OMOJIOTMYECKH aKTHUBHBIE
BeulecTBa (yrieBoJpl, KUPBI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS,
KpUCTAJIJINYECKasl pelleTka, TUIbl XUMHUYECKUX peakuui
(OKHCIHUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30-U
SHJOTEPMHUUYECKHE, PEaKIMd HOHHOTO0 OOMEHa), pacTBOp,
IJEKTPOJINUTHI, HEJIEKTPOJINTHL, JNEKTPOJINTUYECKAS

! OGmme pe3ynbTaThl OCYIECTBISIOTCS B COOTBETCTBUM C JIMYHOCTHBIME W METanpeaMeTHbMu pesyapratamu ®TOC COO (Ipuka3 Muno6paayku Poccun ot 17.05.2012 Ne 413

(penaxiust ot 27.12.2023 1.), B pOPMUPOBAHUU KOTOPHIX YIACTBYET 00II€00pa3oBaTeIbHAS TUCIUILINHA.

2 JInCUMIIMHAPHEIE PE3YIBTAThl OCYLIECTBIAIOTCS B COOTBETCTBHHU C TPEOOBaHMAMH K IPEIMETHBIM pe3yibTaTaM 6a3080ro yposHs (ITPG), ycranosnerasimu GIOC COO (Ilpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.), ¢ cOXpaHEHHEM HCXOTHON HyMepaIny.
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— BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB IICJISIM, OLICHUBATh PHUCKH
MOCJICACTBHIA JICATCIIBHOCTH.

0) 0a30BbIE HCCIeN0BaTENbCKUE AeCTBUS:

— BIAJETh HaBBIKAMH  YYCOHO-HCCIICAOBATEIbCKON U
MPOSKTHON  JIEATENBHOCTH, HABBIKAMHU  pa3peIICHUS
npo0Jem;

—  BBISABIATH MPUYUHHO-CIICICTBEHHBIC CBSI3U u
aKTyaJIM3MpOBaTh 3aJady, BBIIBHTaTh THUIIOTE3y €¢
pelLlICHHs, HAXOIUTh apryMEHTBI Ui JIOKa3aTelIbCTBA
CBOMX YTBEP)KIICHHWH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUU
peIICHUS;

— aHATM3HPOBATH TOJTYYCHHBIC B XOJIC PEIICHUS 3aJa4u
pe3yNIbTaThl, KPUTHYCCKH OIICHUBATH WX JOCTOBEPHOCTH,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

— YMETh TIEPCHOCHTHh 3HAHUS B TIO3HABATCIBHYIO U
MPAKTHIECKYIO 00JIaCTH KU3HEICATSIIBHOCTH.

JUCCOLMAIUs, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peakIui, XUMUYECKOEe PaBHOBECHE), TEOPUU U
3aKOHBI (TE€OpUs XMMMUYECKOTO CTPOECHMSI OpraHM4eCKHX
BemectB A.M. bBytiepoBa, Teopus 3JIEKTPOJIUTHYECKOU
aucconyanuu, nepuoandeckul 3axkon J[.M. Menneneesa,

3aKOH COXpaHCHHSI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (PAKTOIOTUIECKHIE CBEICHUS O
CBOWCTBaX, COCTaBe, IMOJYy4YCHHMH U  OE30MaCHOM
WCIOJIb30BaHUU BOXHEHIIINX HEOPTaHHYECKUX u
OpPraHWYeCKHUX BeHIeCTB B OBITY U  NPaKTUYCCKOH
JeSITeIbHOCTH YeIIOBEKa;

IIP6 03. cpopMuUpPOBaHHOCTH  yMEHHUN  BBIABIATH

XapaKTepHbIE MPU3HAKYU U B3aUMOCBSI3b U3YUEHHbIX IOHITUH,
IPUMEHATh COOTBETCTBYIOIIME IMOHATUS NPU ONUCAHUU
CTPOCHHMSI U CBONCTB HEOPraHMYECKUX U OPraHMUYECKUX
BEIIECTB W HUX MPEBpAIlCHHI; BBIABIATH B3aUMOCBSA3b
XUMHUYECKUX 3HAHUN C MNOHATUAMU U TPEACTABICHUSIMU
JPYTUX €CTECTBEHHOHAYYHBIX NPEIMETOB;

P6 04. cdhopmMupoBaHHOCTH YMEHHUW HCIOIH30BATH
HaUMEHOBAHUS XUMUYECKUX COCAMHEHMH MEKIYyHapOJHOTO
COK03a TEOPETHUYECKON U NPUKIATHOW XMMUU U TPUBHAIIbHBIE
Ha3BaHWs BaKHEHIIMX BeHIeCTB (3TWJIEH, AalleTHIIEH,
mmmnepus, ¢GeHon, GopMalbIeru, YKCyCHash KHCIIOTa,
[JIMLWH, YrapHbIA ra3, yriekuciblii ra3, aMMHakK, rameHas
W3BECTb, HEralleHas W3BECTb, NMUTbEBas coJa U JIPYrux),
COCTaBJIATh (OPMYJIBI HEOPraHUYECKMX M OpPTraHMYECKHX
BEIIECTB, YPAaBHEHMS] XUMUYECKUX peaKUui, OOBICHATh MX
CMBICJI; TIOATBEPKIaTh XapaKTEPHbIE XUMHUECKHUE CBOICTBA
BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3alUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUN;

IMP6 05. chopMUpPOBAaHHOCTP YMEHUN yCTaHABIMBATH
MIPUHA/JIEKHOCTD M3YYEHHBIX HEOPraHUYECKUX u
OpraHMYECKHUX BEHIECTB K OMNpPEIENICHHbIM KjaccaMm H
rpynnaM COEAWHEHHUH, XapaKTepu3oBaTb MX COCTaB U
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BOXHEHIIME CBOMCTBA; OMNPEACHATh BHJIBl XUMHYECKHX
CBs3CH (koBajeHTHAs, HOHHAas, MeTaJuTndecKas,
BOJIOPO/HAs), TUIbl KPUCTAJUIMUYECKUX PEIIETOK BEIIECTB;
KJIaCCU(PUITUPOBATh XUMUYECKHE PEAKIINH;

I1P6 07. chopMHpPOBAHHOCTH YMEHUN POBOAUTH PACUYETHI IO
XUMUYECKUM (GOopMylTaM ¥ ypaBHCHHUSM XUMHYECKHUX
peakuuMii C  HCIOJIb30BaHHEM  (U3MYECKUX  BEIUYHH,
XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaTbHBIC YCIOBHS) T'a30B, KOJIHYECTBA
BEIIIECTBA; HCIOJb30BaTh CHCTEMHBIC XMMHUYECKHE 3HAHUS
JUISL  TIPUHSTUSL PEHICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYAaIUX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM.

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpezacTBa MOUCKa,
aHanusa u
HWHTEPIIPETAIIAH
uHpopMaluu U
nH(pOpMaIIMOHHBIE
TEXHOJIOTUU JIJIS
BBITTOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSTeTbHOCTH

JInuHOCTHBIE Pe3yabTAThI J0JKHBI OTPAKATH B YACTH:

HEHHOCTH HAYYHOI0 MO3HAHUS:

— c(OopMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY  YpOBHIO  pa3BUTHUS  HAyKHU U
OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JHajore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHDE;

— COBEpPIICHCTBOBAaHUE  SI3BIKOBOM M YWTATEIbCKON
KYJIBTYpPbI KaK CPEJICTBA B3aUMOJICHCTBHUS MEXK1Y JIFOAbMU
Y TIO3HAHMSI MHpA.

MeTtanpeamMeTHble pe3yJabTaThl J0JKHbI OTPAKATH:

Osananenue YHHBEPCAJIbHBIMH yY4eOHBIMHU

NMO3HABATEJIbHbIMHU JAeliCTBUSIMM:

B) padorta ¢ nHpopManmei:

— BJIaACTh HaBbIKaMU  ITOJYUCHUA I/IH(bOpMaI_[I/II/I nus3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBHO
OCYHWICCTBJIATL TIOHUCK, aHaliu3, CHUCTECMATU3aAllUI0 U

MHTEPIIPETANIO HH(DOPMALIUK PA3INYHBIX BUJIOB U (hOopM
[IPE/ICTABIICHMS;

JucnuninHapHblie (IpeAMeTHbIe) Pe3yJbTaThl U 10JKHbI
0TPa’KaTh:

IIP6 06. BiazeHuWe OCHOBHBIMH METOJAMU HAY4YHOI'O
IIO3HAHUS BEILECTB M XMMHUYECKHX SIBJICHUH (HaOrofeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

I1P6 07. chopMHpPOBAHHOCTH YMEHUI TPOBOAUTH PACUETHI 10
XUMHYECKUM (opMmynaM M  ypaBHEHHUSAM XUMHYECKHX
peakuuid ¢  HCIOJb30BaHMEM  (U3UYECKUX  BEJIUYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMallbHbIE YCJIOBHUs) ra3oB, KOJIMYECTBA
BEIIECTBA; MCMOJIb30BaTh CHUCTEMHbIE XHMHUYECKUE 3HAHUS
JUIs  TPUHATHS pelleHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEILIECTBAMH U UX PUMEHEHUEM;
IIP6 08. cdopmMHpOBAaHHOCTb YMEHMH IUIAHUPOBATH U
BBINIOJIHATh ~ XUMUYECKUH OKCHEPUMEHT (TpeBpalleHus
OPraHMYECKHUX BELIECTB IIPM HArpeBaHUH, IOJy4EHHUE
STWJIEHA U U3YYEHHE ero CBOMCTB, KAUeCTBEHHBIE PEAKIIH Ha
abJIETUIbl, KpaxMall, YKCYCHYIO KHUCIIOTY; J€HaTypaius
OCJIIKOB TIpM HAarpeBaHWU, I[BETHBIE PEAKIUU OCIIKOB,;
MPOBOJIUTH PEAKIMM HMOHHOTO OOMEHa, OIpEeNeNATh Cpeay
BOJHBIX PAacTBOPOB, KAYECTBEHHbIE pEaKlIMU Ha cyibdar-,
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— C€O034aBaTh TEKCTHl B PA3IMYHBIX (opMaTax C y4eTOM
Ha3HayeHus: UWHGOpPMAlMU U LEJIEeBOM  ayAUTOpPHUH,
BbIOMpas oONTHUMalbHYI0 (OpMy TMpeAcTaBieHUs U
BU3YaIM3alUy;

— OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(pOpMaIUH,
€€ COOTBETCTBUE IIPAaBOBBIM M MOPaIbHO-ITHUYECKUM

HOpMaM;

— BJIaACTHh HaBbIKaMH pacrio3HaBaHUA u 3allUThI
uH(popMaluuy, MH(pOpMalOHHON Oe3omacHoCTU
JUYHOCTH.

KapOOHAT- M XJIOPUJI-AaHHOHBI, HA KATHOH aMMOHHS;, PEIIaTh
SKCIEPUMEHTabHBIE 3adaud 1o TeMaMm "Metamisl" u
"Hemerannbl") B COOTBETCTBUM C IIpaBWJIAMU TEXHUKH
Oe3omacHOCTH TpuU  oOOpamieHMH C  BeUlecTBaMH U
1a00paTOPHEIM 000PYIOBAaHUEM; MIPEICTABIATH PE3yIbTAThI
XUMHYECKOTr0 HKCIIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUid U (OPMYIUPOBATH BHIBOJBI Ha
OCHOBE 3THUX PE3Yy/IbTATOB;

npPe 09. chopmupoBaHHOCTH
XUMHYECKYI0 HH(POPMAIHIO,
UCTOYHUKOB  (CpeACTB
Wurepuer u apyrue).

YMCHHA aHAJIM3UPOBATH
MOJy4aeMyl0 M3 pasHbIX
MaccoBoi  uH(pOpMaluu, CETh

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

JINYHOCTHBIE pe3yjbTaThbl J0/IKHBI 0TPAXKATDh B YaCTH:
IpPa;KAAaHCKOIro BOCIIMTAHUA:
— TOTOBHOCTb BCCTH COBMCCTHYIO JACATCIIBHOCTD B

WHTEpecax rpakIaHCKoro oOIIeCTBa;

— yMeHue B3aMMOJACHCTBOBATh c COLIMAILHBIMHA
WHCTUTYTAaMH B COOTBETCTBUHM C HX QYHKIUSIMU H
HA3HAYCHUCM.

MeTtanpeaMeTHbie pe3yabTaThbl A0JKHBI 0TPAXKATH:

OBJlalecHHe YHUBEPCAJIbHBIMM KOMMYHHUKATHBHBIMU

JeCTBUSAMM:

0) coBMecTHasi 1eiTeJIbHOCTh:

— TIOHHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U
WH/IMBUYaJIbHOU PabOTHI;

— TMpUHUMATh LEH COBMECTHOM JeSITENIbHOCTH,
OpPraHU30BBIBATh W KOOPAMHHPOBATH JEWUCTBUSA IO €€
JIOCTHKEHUIO: COCTABIIATH IUIaH AEUCTBUMN, PacIIpeEIsITh
PO C YyYETOM MHEHHMH YYacTHHKOB OOCYXJaThb
pe3yabTaThl COBMECTHON PabOTHI.

Osaanenue YHHMBEPCAJIbHBIMH

ACHCTBUAMMU:

peryJsiTHBHbIMHU

JucuuniauHapHeie (MpeaMeTHbIE) Pe3yJbTAThI U I0JKHBI
0TPaKaTh:

IIP6 08. chopMHUPOBAHHOCTH YMCHHH IIaHUPOBATh U
BBIMOJHATh XUMHUYECKHIl JKCIepUMEHT  (IIpeBpalieHHs
OpPraHWYeCKHUX BEIIECTB TPU HATPEBAHWHU, TIOJTYYCHHUE
STHJICHA U U3YYE€HHE €r0 CBONCTB, KAUECTBEHHBIEC PEAKIINH Ha
QIBJICTU/IBI, KpaxMal, YKCYCHYIO KHCIIOTY; Je€HaTyparus
OeKOB TIpU HArpeBaHUM, LIBETHBIE PEAKIUN OEJKOB;
MIPOBOJUTHh pPEaKLUUU HOHHOTO OOMEHa, ONpPENeNsiTh Cpeny
BOJIHBIX PAcTBOPOB, KAa4eCTBEHHBIE pEaKIMu Ha Cynbdart-,
KapOoOHAT- M XJIOPUI-aHHOHBI, HA KaTHOH aMMOHUS; pPelIaTh
JKCIEpUMEHTANIbHbIE 3a7auyu 1o TemaMm "Metamel" u
"Hemetamisl") B COOTBETCTBUM C MPaBHJIAMU TEXHUKU
0e30macHOCTM  IMpH  OOpallleHMH C  BellecTBaMU U
1a00paTOPHBIM 000PYIOBAHUEM; TIPEACTABIISTh PE3YJIBTATHI
XUMHYECKOTO AKCIIEpHMEHTa B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIINX peaKIuii U (HOpMyTHUpOBaTh BBIBOJIBI Ha
OCHOBE THX PE3YJIbTaTOB.




r) IpUHATHE ce0sl M IPYTrUX JIdei:

— TMpUHUMATh MOTHBBI M apTyMEHTHI APYTUX JIOACH Npu
aHaJIM3€e PEe3yJbTAaTOB JIEATEIbHOCTH;

— TMpU3HaBaTh CBOE NPaBO M NPABO JPYrux JIOJEH Ha
OIIINOKH;

— pa3BUBaTh CIOCOOHOCTH TIOHMMAaTh MHpP C MO3UIUU
JIPYroro 4eyioBeka.

OK 07.
CoielicTBOBATH
COXpaHEHUIO
OKpY>KaroIen Cpesl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMAaTa,
TIPUHIIMIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3¢ HeKTUBHO
JIECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JINYHOCTHBIE pe3yJabTaThbl J0/IKHBI OTPAXKATDL B YaCTH:
IKO0JOIr'H4eCKOoro BOCriiTaHus:

—  ¢(hOpMUPOBAaHHOCTb JKOJIOTUYECKOU KYJIbTYpBI,
IIOHUMaHUe BIIUSHUS COLIMAIbHO-OKOHOMHUYECKHX
IIPOLIECCOB HAa COCTOSIHUE NIPUPOJHOM M COLMAIBHOU
Cpenbl, OCO3HAHHE rJ100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOo0dIIeM;

— IUIAHUPOBAaHME W  OCYILIECTBIEHUE  JIEHCTBHM B
OKpYXarolllel cpeiae Ha OCHOBE 3HaHUA  LeJel

YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

— AaKTHUBHOE HENPUATHE JEUCTBUN, MPUHOCSIIIUX BpE
OKpYXKarollleu cpere;

— yMEHHE MPOTHO3UPOBATH
JKOJIOTHYCCKHE IMOCJICICTBHS
JIEUCTBUM, PEIOTBPALLATH UX.

MeTanpeaMeTHbie pe3yJabTAThl 10JKHbI OTPAKATD:

HeOJIaronpusTHbIE
MPEIIPUHIMAEMBIX

Osananenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJILHBIMH 1efiCTBUSIMU:

B) padora ¢ nHpopManmei:

— HCHOJIb30BaTh CpeacTBa WH(POPMAITMOHHBIX "
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMA B  pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aady ¢ coOMofieHWeM TpeOOBaHWN  SPrOHOMUKH,

TEXHUKH 0€30MacHOCTH, TMTUEHBI, pecypcocOepexenus,

JAucuumimHapHbie (IpeAMeTHbIEe) Pe3yJbTAThI H J0JIKHbI
0TPaKaTh:

I1P6 01. chopMUPOBAHHOCTH MPEACTABICHUI: 0 XUMUIECKOU
COCTaBJISIIONICH €CTeCTBEHHOHAYYHON KapTHUHBI MUpa, POJHU
XUMHUHM B TO3HAHUM SIBJICHUH TPUPOIBI, B (OPMUPOBAHUHU
MBILUIEHUST U KYJIbTYPbl JIMYHOCTH, €€ (DYHKIIMOHAIBbHOMI
IPaMOTHOCTH, HEOOXOJUMOW JUIsl PELIEHUs MPaKTUYECKUX
3a/1a4 ¥ KOJIOTUYECKU 0OOCHOBAHHOT'O OTHOIIICHUSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

IIP6 10. chopMHUPOBAaHHOCTH YMEHUU COOIIOJATH MpaBHIIa
9KOJIOTMUECKH 11€J1ecO00pa3HOro IMOBeNEHUsT B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS] CBOETO
3I0POBbSl U OKPYKAIOLIEH NPUPOAHOU CpEIbl, YUYUTHIBATh
OMacHOCTb ~ BO3ACHCTBUA  HAa  KUBBIE  OpPraHU3MBbI
ONpEAENEeHHBIX BELIECTB, ITOHMMAas CMBICT IOKa3aTems
npeaebHON JOIMYCTUMON KOHIEHTPAIUH.




MPABOBBIX U ITUYECKUX HOPM, HOPM HH(OPMAIIMOHHOU
0€30I1aCHOCTH.

IIK 2.1.
Ocy1ecTBIsATh
orpeiesiCHUE
YCTpaHEHHE OTKA30B B
paboTe CTaHIMOHHBIX,
[IePETOHHBIX,
MHKPOTPOLIECCOPHBIX
1 JTUArHOCTUYCCKHUX
CHUCTEM aBTOMATHKHU.

- YMCHHUC ONPCACIATL KOHCTPYKTUBHBIC 0COOEHHOCTH CHCTEM
CUTHAJIM3alluu, HCHTpAIN3al U u 6JIOKI/Ip0BKI/I,
}I(CHeBHO,I[OpOH(HOﬁ ABTOMATHKHU U TCICMCXaHHUKH,

- chopMHUpOBaTH MPEACTABICHHS: O CBOMCTBAX METAIIIIOB,
CIIaBaX, BUJAX KOPPO3UH, O0JIACTH IPUMECHEHUS
HEMETAJUIMYECKUX U KOMIIO3UIIMOHHBIX MaTEPHUAJIOB,
CBOMCTBAaX HEOPTAHMYECKHUX U OPraHUYECKUX COETMHEHHI,
0€30I1aCHOM HCIOJIb30BaHUH BKHEHIIINX HEOPTaHUYECKHUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
JIeSITEILHOCTH YEI0BEKa.
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2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU AACHUILIMHBI
2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJIbHOU JUCHUITJINHBI

«XHUMUSA»

2.1. O0beM JUCHUIIMHBI H BUbI Y4eOHOH padoThl

- O0bem B

Bun yuyeOHo# padoThI

yacax
O0Bém 00pa3oBaTeJIbHOM MPOrPAMMBbI IM CIIATIJIMHbI 72
Coaep:xanue yueOHOro MaTepuaJia 64/61
BT. Y.:
TeopeTHYeCKUEe 3AaHATHUS 25
NMPaKTHYeCKHE 3aHATUSA 26
JadopaTopHble 3aHATHUS 6/10
CamocrosiTesibHas padora 11/
IIpogeccuonanibHO OpEHTHPOBAHHOE CO/lep:KaHKe (Coep:KaHNe 3
NPHUKJIATHOr0 MOAYJIs1)’
BT. U.:
TeopeTHYeCcKne 3aHITUSs 4
NPaKTHYECKUE 3aHATHUS 4

sk

ITpomexkyTounas arrecrauus (1uddepeHunpoBaHHbIi 3aueT)*

3

MpodeccmoHanbHO OPUEHTUPOBAHHOE CcoAep)KaHWe MoXKeT 6biTb pacnpeseneHo

CKOHLEHTPMPOBaHO B pasgene MNpuKknagHon moaynb.

4 dopma NPOMEKYTOUHOM aTTecTalum U KOMUYECTBO YacoB, OTBOAMMbIX Ha ee NPoBeAeHNe, pernaMmeHTUpYoTCa yuebHbIM

nnaHom OMN CMNO

no pasgenam (Temam)

nnn



2.2. TemaTuyecKkni IJIAH M COAEPKAHUE TN CIUTTHHBI

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4e6HOro MaTepuaja (0CHOBHOE M MPO(hecCHOHATBLHO OPHEHTHPOBAHHOE)Y,
JIaDOpaTOpPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb

O0BéM
yacoB

dopmMupyembie
KOMIIETeHIIHH

1

2

4

Conep:kanue y4eOHOTo MaTepuaa

72

Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU

17

Tema 1.1.
OCHOBHBIE
XAMUYECKHE ITOHITHUS
U 3aKOHBI, CTPOCHHUE
aTOMOB  XHMMHYECKHX
9JIEMEHTOB

Copep:kaHue y4eOHOTr0 MaTepuaa

XuMu4uecKui d5eMeHT. AToM. SIIpo aToMa, H30TONBL. DJICKTPOHHAS 000JI0YKa. DHEPreTHICCKIE
YPOBHH, OIYpOBHH. ATOMHBIE OpOUTaNH, S-, p-, d- aneMeHThl. OCOOEHHOCTH pachpeeIeHUs
AJIEKTPOHOB MO OpOUTANSAM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DIJIEKTPOHHAS
KoH(purypaius aromoB. OCHOBHbIE XUMUYECKUE 3aKOHBI

HpaRanecmle 3aHATHUSA

[Ipaktuueckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUETHI IO
YPaBHEHUSAM XUMHUECKUX PEAKIIUI».

OTHocuTeNnbHBIE ATOMHAsE U MOJIEKYJIsipHas Macchl. MossipHast macca. KosnnuecTBo BeliecTsa.
MaccoBast fons BemiecTBa. 3akoH ABorajapo. Momsipablii 00beM ra3oB. OTHOCHUTENbHAS
TUIOTHOCTB Ta30B. PacdeTs! 10 ypaBHEHHMSIM XUMHUYECKHX PEAKIU C HCIIOJIb30BAaHHEM MacCOBOU
JIOJI BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJTUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
U [Tepnoanueckas
CHUCTEMAa XUMHYECKHX
anementoB . N
MeneneeBa, ux CBA3b
c COBPEMEHHOMN
TeopHuen CTpOEHUs
aTOMOB

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padota Ne2. «M3yueHne nepuogudeckiux 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3U CO
CTPOEHHUEM aTOMOBY.

[lepuoanueckast cucrema xumuueckux anemeHtoB [[.J. MenneneeBa. CBsi3b nepuoandeckoro
3aKoHa U [leproanueckon CUCTEMbl XUMUYECKUX DJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTU HM3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMU
IIPOCTBIX M CJIOXHBIX BEIIECTB IO IpynnaM U nepuojam llepuoanueckoit cucremsl. 3HaueHHE
MIEPUOIMYECKOr0 3aKOHA M CUCTEMBI XMMHMUYECKUX 3JIeMeHTOB J[.M. MeHnneneeBa B pa3BUTHH
HayKU.

YcTaHOBIEHUE CBA3M MEXKIY CTPOCHHUEM aTOMOB XMMHYECKHX AHJIEMEHTOB M NEPHOIUYECKHM
M3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUH C IOJIOKEHUEM

OK 01
OK 02
[1K2.1

5> O6pasoBaTesibHan opraHM3auus BrpaBe CaMoCTOATE/IbHO ONpeaenaTb NOC/eA0BaTE/IbHOCTb M3YYEHNUA PA3AENOB U TEM, BXOAALLMX B HUX, @ TaK¥Ke nepepacnpeaensiTb KONMYeCTBO
4acoB A/1 0OCBOEHUA 0byyatoWmMmMnca yuebHOro maTepmana, C y4eTomM IOTMKU GOPMUPOBAHUA ANCLUMNIMHAPHBIX PE3YbTaToB, 06LWMX U NPOPECCUOHAIbHBIX KOMMNETEHLMH,
MeXnpeaMeTHbIX CBA3EN ¢ ApYrMMU AUCLUMNIMHaMK 0bLieobpa3oBaTenbHOro 1 obuienpodeccoHanbHOro LMKAoB yuebHoro naaHa OMN CMO.




Ilepuonnueckoil cucreMsl. Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUN Ha
XapaKTepu3aluil0 XUMHUYECKUX 3JEMEHTOB «Meramndeckue / HeMEeTaJJIMUYeCKUe CBOWCTBA
XMMHUYECKHX 3JEMEHTOB B COOTBETCTBHM C MX 3JIEKTPOHHBIM CTPOCHHMEM M IOJOXKEHHEM B
IIEPUOMYECKON CHUCTEME XUMUYECKHX ieMeHToB J[. M. MenneneeBa»

Tema 1.3.

Crpoenue BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pasue
BEILIECTB

Copep:kanue y4eOHOTro MaTepuaa

Crpoenue BemiecTBa. XMMUYECKast CBSA3b. BUIbI XUMUYECKOH CBA3M (KOBaJCHTHAs! HEMOJISIpHAS
U TIOJIApHAsi, HOHHAs, MeTaJuInueckas). MexaHu3mbl 00pa3oBaHMsl KOBAJIEHTHON XHMUYECKOM
cBs3u  (OOMEHHBI ¥ JOHOPHO-aKIENTOpHBIA). BomopomHas cBs3b. BaleHTHOCTH.
DneKTpooTprulaTeabHOCTh. CTeneHb OKUCIeHNs. IOHbI: KATHOHBI U @aHUOHBI

HpaKanecmle 3aHATHUSA

[Ipaktuueckas pabora Ne3. «CtpoeHue BelecTBa U MPUPOIa XUMUUECKOM CBSI3N».
JleMoHcTpauus Mozened KPUCTAJUIMYECKUX DPELIETOK: MOHHOM (XJIOpUJ HaTpus), aTOMHOM
(rpadut u anmas), MOJIEKYIAPHOU (YIJIEKUCIBIN ra3, H0/), METAIINYECKON (HATpUl, MarHuw,
Menp). Pemenne mpakTHudeckux 3aJaHuil Ha COCTaBJICHUE DIIEKTPOHHO-TpaduuecKkux (Gopmyn
3JeMeHTOB 14 nepuoaoB

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIATypa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccupukanuss HeopraHmueckux BemiecTB. HoMeHKIaTypa HEOPraHWYECKHX BEIIECTB
(oxcuabl, TMIPOKCUABI, KHUCIOTHI, COJM). BeliecTBa MOJEKYJISIPHOTO W HEMOJEKYJISPHOTO
CTpoeHusi. ATperaTHble COCTOsIHUS BemlecTBa. Kpucramnnueckue 1 amopdHble BemecTBa. 3aKoH
MIOCTOSIHCTBA COCTaBa BELECTBA. THIbI KPUCTAIUIMUECKUX PEIIETOK (aTOMHasl, MOJIEKYJIApHas,
MOHHAs1, MeTaJUIn4YecKas). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIUIMYECKON PeIIETKH

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padora Ne4. «HomeHkIaTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne mnpakTHUecKuMX 3aJaHM MO KIacCU(UKALUM, HOMEHKJIAType U XUMHUYECKUM
(¢bopMyliaM HEOPraHMYECKHX BEIECTB Pa3IMUYHBbIX KJIACCOB (YrapHbIM ra3, YrJeKHUCIbIA ras,
aMMMaK, rameHasi U3BeCTb, HeTalleHasi U3BECTh, IUThEBAs COJa U JIPYTHUX): Ha3BaHUS BELIECTB
o mexayHapoanoi (MIOITAK) wnu TpuBHanbHOM HOMEHKIIAType U COCTaBJIEHHE (POPMYJIBI
XMMHUYECKHX BEIECTB, OIpeJesIeHue MPHHAIIeKHOCTH K Kiaccy. Ilouck uHopmanuu mo
Ha3BaHMSIM, HACHTHU(PHUKATOPaM, CTPYKTYPHBIM GopMyiiaM. AHAITU3 XUMHYECKON HH(pOpMaIHH,
MOJTy4yaeMoil M3 Pa3HbIX MCTOYHUKOB (CPEACTB MaccoBOW HMHQoOpManuu, cetb MHTepHET u

Jipyrue)

OK 01
OK 02

Tema 1.5.
Tunsr XUMHAYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

XuMuueckas pcaKkus. KJ'IaCCI/I(bI/IKaL[I/Iﬂ XUMHWYECCKUX peaxunﬁ B HCOPFaHH‘{eCKOﬁ n
Opr&HH‘I@CKOﬁ XHMHUH. 3aKOHBI COXpaHCHUA MACCbl BCHICCTBA, COXPAaHCHHUA W IHPCBpaliCHUS

OK 01




OHEPIUH IIPpHU XUMHUYCCKUX pPCAKIUAX. OKuCIINTEIIFHO-BOCCTAHOBUTEIILHBIE pCaKuu (ypaBHCHI/IH
OKHCJICHUA-BOCCTAHOBJICHUA, CTCIICHDb OKHMCJICHUA, OKHCJIIHTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIMKM B IIPHPOAC, IMPOU3BOACTBCHHBIX IIPOLECCAX U
KU3HCACATCIIBHOCTH OpFaHI/IBMOB)

CamocrositesibHasag padora Ne 1 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEACATEIIbHOCTH OPraHU3MOB.

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuid. XHUMHYECKOe
paBHOBeEcCHE

Copep:kanue y4eOHOTro MaTepuaa

CKOpoCTh peakIuy, €€ 3aBHUCUMOCTh OT Pa3lIUYHBIX (DAKTOPOB: MPHUPOABI PEarwpyYOIIHX
BEILIECTB, KOHLUEHTPALMU PEAarupyrollux BEUIECTB, TEMIEPATYpbl U ILIOIIAIN PEAKIHUOHHOU
nmoBepxHOCTU. TerutoBbie A3PGEKTH XUMUIESCKUX PEAKIIHIA: SK30- U YHIOTCPMUICCKUE PEaKIINH.
OOpatumble peakiuu. XuMU4Yeckoe paBHoBecue. {DaKTOpbl, BIMSIONIME HA COCTOSHHE
XUMHUYECKOTO paBHOBECHs (KOHLIEHTpAIMs PEareHTOB WJIM MPOJIYKTOB PEAKIUH, JABJICHHE,
temneparypa). [Ipunnun Jle HlaTtense

HpaKanecmle 3aHATHUSA

[IpakTuueckass pabora NoS. «BnusHue pa3iauuHbX (PAKTOPOB Ha CKOPOCTb XHMHYECKOU
peaKIm.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHWii Ha aHanu3 (HaKTOPOB, BIMAIOMIUX Ha
M3MEHEHNE CKOPOCTH XMMHYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaklMu OT
MPUCYTCTBUSL KaTajlu3aTopa Ha IPUMEpPE pa3lIoKEHUs MEPOKCHIa BOAOPOJA C IMOMOIIBIO
JTUOKCHJIa MapraHila ¥ KaTaja3bl. PelieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUM Ha
npuMmenenue npuHipna Jle-IllaTtenbe nas HAXO0XICHUS HAMPaBICHUS CMEIEHUS PaBHOBECHS
XUMUYECKOHN peakIny U aHan3 (PaKkTOPOB, BIUSIONINX HA CMEIEHNE XUMHUECKOTO PAaBHOBECHUS

OK 01
OK 02
IIK 2.1

Tema 1.7.

PactBopsl, TEOpHUs
JJIEKTPOJIUTUYECKON
JIUCCOITUAITNT Y MOHHBIH
oOMeH

Conep:xaHue yueOHOro MaTepuaJia

PactBOphl. Bunmel pacTBOpoB MO COJEpKAaHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOpMMOCTB.
[lonatne o nucHepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas moiis
BellecTBa B pactBope. [lonarue o BogopoaHoMm nokasarene (pH) pactBopa. DinekTpoauTHieckast
aucconnanusi. CUIIbHbIE U CI1a0ble 2JEKTPOJIUTHI, HEAIEKTPOIUTHI. Peakiiu HOHHOro ooMeHa

JlaGopaTropHble 3aHATUSA

JlabopaTtopHnas padota Nel «I[IpuroroBieHne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3a/IaHHON MAacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peakinuii HMOHHOTO OOMEHa, OIpeleNeHue CpeAbl pPAacTBOPOB BEHIECTB C  ITOMOIIBIO
YHHUBEPCATHHOTO WHIUKaTOpa (KUCHas, HEHTpanbHas, MIeTo4Has). 3alaHus Ha COCTaBJICHHE
HMOHHBIX peakuuil. PeleHne NnpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha PACTBOPHI,
HCIOJIb3yeMbIe B OBITOBOM U MTPOU3BOJCTBEHHON JESITEILHOCTH YEeIIOBEKA

OK 01
OK 02
OK 04
OK 07
K 2.1




CamocrosiTesqibHasi padora o0yuarommxcs Ne2. 3aaHne Ha COCTaBICHUE MOHHBIX pPeaKInid

KonTpoabnas pabdora
1

CrtpoeHue BeliecTBa 1 XUMUYECKUE peakiuu (o paszaeiny 1)

Pasznen 2. Heopranuueckasi xummusi

o

Tema 2.1.
DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

Conep:xaHue y4eOHOro MaTepuaJia

Meramnbl. [lonoxenue wmeramioB B lleproguyeckodt cucteMe XUMUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue ¢Gu3nveckue
cBoiicTBa MeTauioB. CriaBbl METAUIOB. DJIEKTPOXUMHUYECKMM psJl HANpsSIKEHUI METaJUIOB.
XHWMHYECKUE CBOMCTBA BAKHCUIIINX METAUIOB (HATPHM, KA, KalIbI[Ui, MAarHUHA, aJTIOMHHHH,
LIUHK, XpOM, JKeJie30, MelIb) U HX coeauHeHud. OOmme crnocoObl MOJYYEHHS METaJlIOB.
IIpumeHeHne MeTaoB B ObITY M TEXHUKE

Hewmeramnsl. [Tonoxenne Hemeramios B [lepuoauyeckoil cucteMe XuMu4eckux 3nemeHToB 1. M.
MenzaeneeBa U OCOOCHHOCTH CTpPOEHHUS aTromMoB. @DH3WYECKHE CBONCTBA HEMETAILIOB.
Annorponus HeMeTaoB (Ha mpuMepe KUCIopoa, cepsl, pocdopa u yriaepona). XuMudeckue
CBOICTBA U MPUMEHEHHE BKHEUIITNX HEMETAIIJIOB (TaJloTeHOB, Cepbl, a30Ta, pocdopa, yriepoaa
U KpPEeMHHUS) M WX COCAMHEHUN (OKCHOB, KHCIOPOACOJCPKAIIUX KHUCIOT, BOJOPOJIHBIX
coequHeHmil). [I[pumeHeHne BaKHEUIIINX HEMETAIIOB M UX COSAMHEHMI XUMHUECKHUEe CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB (OKCHUIOB, THJIPOKCUIOB, KUCJIOT, COJICH U Ip.).

CamocrosiTeibHast paGOTa Ne 3 T'eneruueckast CBS3b HCOpraHN4YCCKUX  BCHICCTB,
IMpUHAJIC)KAIUX K Pa3IMYHbIM KilacCaM. 3aKOHOM€pHOCTI/I B U3MCHCHUHM CBOMCTB IMPOCTBIX
BCIICCTB, BOOOPOAHBIX COe,Z[I/IHeHPlﬁ, BBICHINX OKCUIOOB U THAPOKCHUIIOB

HpaKanecmle 3AHATHUSA

[IpakTuueckas pabota Ne6. «DU3NKO-XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBeHne ypaBHEHUH XMMHMUYECKHUX pEaKIMH ¢ ydyacTHEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEILECTB: METAUIOB M HEMETAJUIOB; OKCHJOB METAJNIOB, HEMETANIOB H
aM(pOTEpHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUN U aM(POTEPHBIX T'MAPOKCHIOB;
HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIINX X CBOMCTBA.

Pacuérbl macchl BelecTBa WM 00bEMa ra30B 110 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH
00BbEMY OJTHOTO M3 YYacCTBYIOUIMX B PEAaKIMM BELIECTB, pacyéTbl Macchl (00bEMa, KOIUYeCTBa
BELIECTBA) MPOJIYKTOB PEaKIMU, €CIM OJHO U3 BELIECTB UMEET MpuMecH. PelieHne mpakTHKO-
OpPHEHTUPOBAHHBIX 3aJlaHUI Ha CBOWCTBA, COCTaB, MOJy4YeHHE U Oe30MacHOE MCIOJIb30BaHHE
BaKHEHININX HEOPraHWYECKUX BEUIECTB B ObITY U NPOECCHOHATBHON AESITEIbHOCTH YeJIOBeKa

OK 01
OK 02
OK 04
IIK 2.1

Tema 2.2.

Coaep:xxaHue yueOHOro MaTepuaJia

OK 01




VenTuuxanms JlaGopaTopHbIe 3aHATHS OK 02
HEOPraHNICCKUX JlabGopaTtopHas padota Ne2 «neHTrduKaIms HeOPraHMYECKUX BEIIESCTBY. OK 04
BCIICCTB Pemienne skcnepuMeHTANIBHBIX 3a/1a4 110 XUMUYECKUM CBOKWCTBAM METAJJIOB U HEMETAILIOB, 110
pacro3HaBaHUI0 U TOMYYEHHIO COEAMHEHHMH METaUIOB M HEMEeTalioB (B3aMMOJEICTBHE P
THJIPOKCHIA AIFOMUHHS C PACTBOPAMH KHUCJIOT U 1ienoueil,). aentudukanus HeopraHnaecKux
BELIECTB C HCIIOJIb30BAaHHEM HMX (U3MKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknmii. KauecTBeHHbIe peakuuu Ha cyiab(paT-, KapOOHAT- M XJIOPUI-AaHUOHBI, HA KaTHOHBI
METAJIJIOB U KATHOH aMMOHUS
Koutpoasnas pabora .
’ CBolicTBa HEOPraHUYECKUX BELIECTB (110 pa3zieny 2) 1
Pa3nes 3. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH 4
Tema 3.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
Knaccudukanus, [IpenMer oprannyeckoit XuMHUK: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B MOTYYEHUH HOBBIX
CTPOCHHE U|BellecTB U MaTepuanoB. Teopusi cTpoeHusi opranudyeckux coeauHeHuid A.M. bytieposa, eé
HOMEHKJIaTypa OCHOBHBIE MOJI0KeHUs. CTPYKTypHbIE (hOPMYIIBI OPTaHHUECKUX BEUIECTB. | oMoorus, n3oMepus. 1
OpPraHMYECKUX BEIIECTB | XMMUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSX: KPAaTHbIE CBSI3H, G- U T-CBSA3H.
[IpencraBienue o k1accuQUKAIUU OPTaHUYECKUX BEIECTB.
CamocrosiTesbHas pa6ora Ne 4 HomeHkiiarypa opraHU4ecKuX COeAMHEHUH (CUCTEMaTHYecKast) 1
Y TPUBHAJIbHBIE HA3BAHMsl BAKHENIINX IPEJCTABUTENIEH KIAaCCOB OPraHMUYECKHUX BEIIECTB
IIpakTnyeckue 3aHATHSA
ITpakTryeckas pabora Ne7. «HomeHKI1aTypa OpraHMYeCKHX BEILECTBY.
O3zHakoMyieHHE ¢ oOpa3laMM OpraHM4ecKMX BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OPraHMYEeCKMX  BEIIeCTB,  HaONIOJEHME W ONHCaHHe
JIEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHMYEeCKHX BEIIECTB MpPU HArpeBaHUH )
(nnaBneHue, oOyrnuBanue u ropeHue). CocraBieHHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyll OpraHMYECKHX BEIIECTB OTAEIbHBIX KJIAccOB, UCIOJb3YS MX Ha3BaHMs 110
CHUCTeMaTU4YecKOH M TpPUBUANBHOM HOMEHKJIAaType (3TWUJIEH, alleTWIIEH, TIUIEepuH, (eHo,
dbopManbaeru, yKCycHas KUCJIOTa, MIMIMH). PacueTsl mpocTeiimeit popmMyssl opraHHuecKoi
MOJIEKYJIbI, HCXO/Il U3 3JIEMEHTHOT'O cocTana (B %)
2 cemecTp
Pasnen 4. YriieBoaopoabl 9
Tema 4.1. Coaeprxanue y4eOHOro MaTepuasa 7 OK 01




YrieBogopoasl U UX
MPUPOJHBIE MCTOUHHUKHU

[IpenenbHbIe yrieBoAOPOIbI (aJIKAHBI): COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psill. MeTaH U 3TaH:
COCTaB, CTpOEHHUE, (U3UYECKUE U XUMHUYECKHE CBOWCTBA (pEakIMH 3aMelIeHHs U TOPEHHs),
MOJIy4YeHHUE U IPUMEHEHHE.

HenpenenbHble yriieBogopoibl (aIKEHbl, alKaJAUEHbI, aJIKUHBI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psifl. DTUJIEH U MPOIUJICH: COCTaB, CTPOCHHUE,
¢bu3nvecKre 1 XUMHUECKUE CBOIMCTBA (peakuy THAPUPOBAHNS, TaJOT€HUPOBAHMSI, THIPATAIIH,
OKHCJICHHUS U TIOJIMMEPHU3allU1) TIOJTyYeHHe U TPUMEHEHUE.

Anxamuensl: OyranueH-1,3 u MeTmiOyraauen-1,3, XuMUYecKoe CTPOCHUE, CBOMCTBA (peaKius
MOJIMMEPHU3alH), TPUMEHEHHe (s CHUHTe3a MPUPOAHOTO M CHHTETHYECKOrOo Kaydyka u
pE3UHBI).

Apomarnyeckue yrieBoJopozsl (apeHsl). beHzon u Tomyoi: cocraB, CTpoeHue, (pusnueckue u
XUMHUYECKHUE CBOWCTBA (peaKlMy raJloreHUpPOBaHUsI U HUTPOBAHUS), IOJyYEHUE U IPUMEHEHHE.
TokcuyHOCTh apeHOB (BIMsAHME OEH30J1a HA OpPraHU3M uesoBeKa). ['eHeTnueckas CBsI3b MEXIY
YIJI€BOAOPOAAMH, IPUHAUIEKAIUMHY K Pa3IMYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKHU YTaeBoJopoaoB. [IpupoaHbiii ra3 u nomyTtHsle HeTsHbIe Ta3bl. HedTh
n e€ mpoucxoxaeHue. CriocoObl nepepadOTKH HE(PTHU: MEpPEroHKa, KPEKUHI (TepMHUYECKH,
KaTaluTU4eckui), nuponus. Ilpoaykrel mnepepaboTku HedTH, HMX NPUMEHEHHE B
MPOMBIIITICHHOCTH U B ObITy. KaMeHHBIH YT0JIb M MPOIYKTHI €r0 NepepadoTKu

CamocrosiTeibHast padora Ne 5. AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUI
psa. ALIETUIIEH: COCTaB, XUMUYECKOE CTPOEHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
TMJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALUU TOPEHUS ), TOJIydYeHHE U IPUMEHEHUE (MCTOYHUK
BBICOKOTEMIEPATYPHOTO MJIAMEHU JJIsl CBAPKU M PE3KH METAJJIOB)

OK 02
OK 04
IIK 2.1

Tema 4.2.
DU3NKO-XUMHYECKIE
CBOMCTBA
YTJIEBOJAOPOAOB

Conep:xxaHue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHATHUS

JIaGopatopHas pabota Ne3 «CBoiicTBa yIriaeBOJOPOIOBY.

TpuBuanpHas U MeXAyHapoAHas HOMEHKIIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJyUYEHUs
yriaeBooponoB. Ilomyuenue sTuneHa U U3ydeHHE €ro CBOMCTB. MoaenupoBaHUE MOJIEKYN U
XUMHUYECKUX MpPEBpaIleHU YIIeBOJOPOAOB (Ha MpUMepe dTaHa, ITHIICHA, alleTUiIeHa U JIp.) U
raJIOT€HONPON3BOAHBIX

OK 02
OK 04

Pasnen 5. Kucioponocoaep:kamue opranHnyecKue coeInHeHu st

14

Tema 5.1.
Cnouptel. Genon

Conep:kanue y4eOHOTro MaTepuaa

[IpenenpHble OJJHOATOMHBIE CIUPTHI (METAHOJI M 3TAHOII): CTpOeHHE, (PU3NUYECKUE U XUMUYECKHE
CBOMCTBA (peaklMy C aKTUBHBIMHM MeETaJJIaMH, TaJOr€HOBOJOPOJAaMH, TOPEHHE), IPUMEHEHHE.

OK 01
OK 07




Bogopoansie cBsizu Mexay MojieKylnamu cnupToB. Du3HONOruueckoe AecTBHE METaHoJa U
3TaHOJa Ha OpPraHU3M Y€JIOBEKa.

MHoroatroMHble COUPTHI (3THJICHIVIMKOJbL U TJIMLEPHH): CTPOEHUE, PU3NUYECKHEe U XUMHUECKHE
CBOMCTBa (B3aMMOJICHCTBHE CO IIETOYHBIMU METaJUIaMU, KAdeCTBEHHAs peaKius Ha
MHOToaToMHble crupThl). dDusnonoruueckoe AeiicTBre Ha opraHu3M yenoBeka. [Ipumenenue
[JIMIEPUHA U STUIICHTIIUKOJISL.

®enon. CrpoeHue MoJeKylbl, (uU3NUecKre W XUMUYECKHe cBoWcTBa ¢eHosia. TOKCHYHOCTh
¢denona, ero puznonornyecKoe neicTBUE Ha OpraHu3M 4enoBeka. [lpumenenue gpenona

Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHUCITOTHI.
Crnoxuble 3(upbl

Copep:kaHue y4eOHOTro MaTepuaa

Anpreruapl U KeTOHBI ((OpMallbJeTHA, aleTalbIeTHa, aleTOH): CTPOCHHE, (PU3NYECKHe H
XMMUYECKHE CBOWCTBA (PEaKLMU OKUCIEHUS M BOCCTAHOBJIEHHUS, KAauECTBEHHbIE DPEaKLUN),
IIOJIy4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE NpefebHble KapOOHOBBIE KHUCIOTHI (MypaBbUHas M YKCYCHAasi KHUCIOTBI):
cTpoeHue, (U3NYECKHEe H XHMHYECKHE CBOMCTBa (0OLIME CBOWCTBA KHCJIOT, pPEaKIUs
TepupUKaLMK), MOJydyeHHe M IpuMeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
IIPEICTaBUTENN BBICIIUX KAPOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX
MOIOIIIEE JEICTBHE.

CrnoxHable 2QHUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHN3 CIIOKHBIX 3QupoB. KupEbI.
I'maponus xkupos. [IpuMeneHne xkupoB. buosiornueckas posib )KUPOB

OK 01
OK 02
OK 04

CamocrositesbHas padora Ne 6 IlonroroBka coobuieHuit Ha Temy o BbiOopy:  CroxHBIE
3GUpbl U MX 3HAYEHUE B MpUpoJe, ObITY M Mpou3BoACTBE. JKUpbI Kak MPOAYKT MUTAHUSA U
XUMHYECKOC ChIPLE. 3ameHa JKUPOB B TCXHUKE HCITMIICBBIM ChIPbCM. HexsaTtka IMPOAOBOJILCTBUA
Kak rio0ayibHas mpobiiemMa YenoBedecTBa U MyTH ee pelleHus. Mblia: npoluioe, HacTosiee,
Oynymiee. CpeacTBa TMIHEHBI HA OCHOBE KHCIIOPOJACOJCPIKAIINX OPraHHMYECKHX COETHHEHHH.
Cunternyeckue motrouue cpeacrsa (CMC): TocTOMHCTBA U HEIOCTATKU.

Tema 5.3.
Yruesoanl

ConepxaHue y4eGHOro MaTepuaJjia

VYraeBoasl: cocTaB, KiaccU(UKAIUs YIJIeBOAOB (MOHO-, M- M Mojucaxapuisl). ['mroko3a —
MPOCTEHIINI MOHOCaxXapHa: OCOOCHHOCTH CTPOEHHSI MOJIEKYNbI, (pU3HMYecKHe M XUMHUYECKHe
CBOWCTBa TIIIIOKO3bI (B3aumMopencTBue ¢ ruapokcuaom meau (II), oxkucieHne amMMHauyHBIM
pactBopoM okcuja cepedpa (I), BoccranoBneHue, OposkeHHE TITFOKO3bI), HAX0XKICHUE B PUPOJIE,
NPUMEHEHHE TJIOKO3bl, OMOJOrMYEecKas pojb B J>KU3HEICATEIBHOCTH OpraHu3Ma 4YeloBeKa.
®orocunTte3. PpykTo3a Kak U30MEp TITHOKO3bI.

Caxapo3a — mpejacTaBUTENb IUCaXapuIOB, THIAPOJIU3 Caxapo3bl, HAXOXJICHHE B MPUPOJE U
MIPUMEHEHHE.

OK 01
OK 02
OK 04




[Tonucaxapuapl: KpaxMana U IEUI0J03a KaK MPUPOAHBIE MoJimMepbl. CTpoeHHE KpaxMmaya |
[EJUTIONIO3BI, (PU3UUYECKUE M XUMUYECKHE CBOMCTBA Kpaxmauia (THIpOJIn3, KaueCTBEHHAS PEeaKIIHs
C MOJIOM)

JlaGoparopHubie 3aHATHS 2

JlaGopaTtopHnas padota Ned "CpoiicTBa yrieBoaoB"

CamocrosTenbHas padora Ne 7 CtpoeHHe KpaxMaia U LEJUTI0I03b], PU3NIECKUEe U XUMUYECKHE 1

CBOMCTBA Kpaxmasia (TUAPOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJIOM)
Tema 5.4. Copep:kaHue y4eOHOTro MaTepuaa 4 OK 01
Ousuko-xumuueckue |I[pakTuyeckue 3aHATHS OK 02
CBOMCTBa [Ipaktuueckass pabora Ne§. «HomeHkiIaTypa KHCIOPOAOCOJEPKALUIUX OPraHUYECKUX OK 04
KHCJIOPOJOCOJEPKALLNX | COEAUHEHUI».
OpPraHMYCCKUX TpuBuanpHas U MexAyHapoAHAss HOMEHKIIATypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI MOTYyYSHHS
COCIIMHEHUI CIIUPTOB U (PEHOIIOB, KAPOOHOBBIX KHCIIOT M 3(HPOB, AIIBJETHAOB 1 KeTOHOB. COCTaBIIEHHE CXEM

peakuuii (B TOM 4YHUCJIE MO MPEAJOKEHHBIM IENOYKaM MPEBpAIICHHI), XapaKTepU3YIOLUX

XMMHUYECKHE CBOICTBA KUCIOPOAOCOIEPKALIUX OPraHUUECKUX COCIUHEHHUN 4

[IpakTuyeckas pabora Ne9. «Xumuueckue U (QU3MYECKHE CBOMCTBA KHCIOPOJOCOIEpKAIIUX

OpPraHUYECKUX COEAUHEHUS.

[IpoBenenue, HaOMIOACHHE M OMNMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,

KaueCTBEHHbIE pEaKlUU OJHOATOMHBIX CHHPTOB (OKHcIeHue 3TaHoia okcuaom memu (1)),

MHOT'0aTOMHBIX CIIUPTOB (B3auMoJeiicTBUe riuuepuna ¢ ruapokcunom meau (II)), anpaernnos

(okucneHue amMMuadyHbIM pacTBopoM okcuaa cepebpa(l) u  ruapoxcupom wmenu  (ID),

B3aMMOJIEHCTBHE KpaxMaJla C HOJIOM), U3yUeHHE CBOMCTB pacTBOPA YKCYCHOM KHUCIIOTHI
Pa3nen 6. A3oTconepikaime opranudeckue coeIMHeHust 7
Tema 6.1. Coaepxanue y4eOHOIro MaTepuaa 7 OK 01
AMMWHEL. AMMHBI: METWJIAMHUH — MPOCTEUIINN MPEICTABUTENb aMHHOB: COCTaB, XUMHUYECKOE CTPOCHUE, OK 02
AMMHOKHUCIOTHI. (bu3nuecKre U XUMUYECKHe CBOMCTBA, HAXOXKIEHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIIOTHl Kak aM(oTepHble opraHuyeckue coenuHeHus. PuU3ndyeckue U XUMHUYECKHE )

CBOWCTBAa aMHHOKHCIOT (Ha MpHMepe INIMIUHA). buojorunueckoe 3HaYeHHE AMHHOKHUCIOT.

[TenTuae!.

benku kak npupoaHele noaumepsl. [lepBuuHas, BTOpUYHAs U TPETUYHASL CTPYKTYpa OEIIKOB.

CamocrosiTebHasi padora Ne8 Xumuueckue cBoicTBa OENKOB: THAPONU3, JI€HATypaIus, 1

KaueCTBEHHbBIE PEAKINH Ha OEJIKU

IIpakTHYecKHe 3aHATHA 2




[Ipaktrueckas padota Nel(. «CBoiicTBa a30TOCOIEPIKAINUX OPTaHUYECKUX COCITUHCHUIN.
dusznueckue M XUMUYECKHME CBOICTBA aMUHOB (pEakIMU C KHCIOTaMHU UM TOPEHHs) U
aMUHOKHCIIOT (Ha mpuMepe rinunuHa). Habmonenue u onrcanue AeMOHCTPALMOHHBIX OMBITOB:
JeHaTypanus OSJIIKOB IPU HATPEBAHWH, [IBETHBIC PEAKITUN OCITIKOB

JlaGopaTopHble 3aHATHS 2

JlaboparopHast pabota Ned "AmuHokucnotsl. benku. PacroznaBanne BooKoH"
Pa3pnen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUSA 2
Tema 7.1. Coaep:xanue y4eOHOro MaTepHuaJia 2 OK 01
[Tnactmaccer. IIpakTHYecKHe 3aHATHS OK 02
Kayuyku. Bonokna [Ipaktuyeckas pabora Nell. «CuHTe3, aHanM3 W KIACCU(PHUKAIMS BHICOKOMOJICKYIISPHBIX OK 04

COEIMHEHUIN K 2.1

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYIISIPHBIX COEJAMHEHHI: MOHOMEp, TOJHMED,

CTPYKTYPHOE 3BEHO, CTENCHb IOJIMMEPH3ALUM, CPEAHsS MOJIeKyJsipHas Macca. OCHOBHBIC

METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — IMOJIMMEPU3aLUs M TOTUKOHICHCAIIHSI. 2

OsHakomileHHE ¢ 00pa3laMu MPHUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:

TUTACTMACCH (MTOJMATUIICH, TIOJIUIIPOITMIICH, TTIOJTMBUHWIXJIOPU, MTOJUCTUPOI); HATYPAIbHBIN H

CHUHTETHYECKHE Kaydyku (OyTaJueHOBBINA, XJOPOIPEHOBBIH U H3ONPEHOBBIN); BOJOKHA

(HaTtypanbHbIE (XJIOMOK, IIEPCTh, IIENK), MCKYCCTBEHHBIE (AIl€TaTHOE BOJIOKHO, BHMCKO3a),

CHHTETHYECKHUE (KaIIPOH M JaBCaH)
KonTposbnasi paGora .
3 CTpyKTypa U CBOMCTBa OpraHUYECKHX BellecTB (1o pasaenam 3-7) 2
IpodeccHonanLHO OPHEHTHPOBAHHOE COMEP/KAHNE (COaepKAHME NPUKJIAXHOI0 MOLy.1s1)"
Pa3nes 8. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJIbHOCTH Y€JI0BEKA 8 OK 01
Tema 8.1. Coaep:kaHue y4e0HOro MaTepuaa 8 OK 02
XuMuyeckue [IpaBuia SKOJIOTHYECKH I1€IecO00pa3HOro MOBEJACHUS B OBITY M TPYIOBOM JEATETHLHOCTH B OK 04
TEXHOJIOTUU [EeNsX COXPAaHEHHS CBOCTO 37I0pPOBbSl M OKPYXKAIOWICH MNPUPOMHON Cpelbl, OMACHOCTh OK 07
B IIOBCEJJHEBHOM | BO3IEHCTBUSL HA JKUBBIE OpPraHU3Mbl OpPraHMYECKMX BEIIECTB OTHCNIBHBIX  KJIACCOB 2 IK 2.1

u  1mpodeccuoHaTbHON
NESITEIbHOCTH YEJIOBEKa

(yrneBomopobl, CHUPTHI, (EHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIC, AIbJIETHIBI U Ap.),
II0Ka3aTellb PEIEIbHO JONMYCTUMON KOHIICHTPALUU U €r0 UCIIOIb30BaHHUE.




Ponp xumun B oOecredeHHH 3KOJIOIMYECKOM, SHEpreTM4ecKkoil W muieBoi 0e30macHOCTH,
pa3BUTUM  MEAMLMHBI, CO3JAaHMM HOBBIX MaTepUaJioB (B 3aBUCUMOCTH OT BHJA
po¢eCCHOHATILHOM AEATENbHOCTH ), HOBBIX HCTOYHUKOB SHEPIUH (AJIbTEpPHATUBHbIE HCTOUYHUKH
sHepruu). lloHATHE O HAy4yHBIX METOJAaxX II03HAHUS BEIIECTB M XUMHUYECKHX DPEAKIMM.
IIpencraBnenus o0 oOMMX HAyYHBIX MPUHIMIIAX TPOMBIIUIEHHOIO MOJIYYEHHUS Ba)KHEHIIUX
BELIECTB (Ha IpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KMCIIOThI, METAHOJIA).

CamocrositesibHasgs padora Ne9 Xumus u 370pOoBbE UEIOBEKa: MpaBmiia 0€30MacHOro
HCIOJIb30BaHUs JIEKapPCTBEHHBIX MPENapaToB, ObITOBON XMMHHU B MTOBCEIHEBHOM JKHU3HU

HpaKanecmle 3aHATHUSA

[Mpaktrueckas pabora Nel2. «IIpuMeHeHHE XMMHUYECKMX BEIIECTB M TEXHOJIOTHH C Y4eTOM
Oymymiei mpopecCHOHATBHON ACSITEITLHOCTI.

Pemenne keiic-3a7a4 Mo TeMaM: MHUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO IMHTAHHS,
Ba)KHEUIIHe CTPOUTCIIBHBIC U KOHCTPYKIIHMOHHBIC MaTCpUaJIbl, CEJILCKOXO3SIMCTBEHHOE
MPOM3BOCTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepPHaibl i 3JEKTPOHHKH, HaHOMATEPHUAJIbI,
TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKHW OHCPIrur, OPraHUYCCKUC W MUHCPAJIBHBIC YI[O6peHI/I$I,
JIEKapCTBEHHBIC ¥ KOCMETHUYECKHE MperapaThl, ObITOBAsS XMMUS, MaTEPHAJIbl U3 HCKYCCTBEHHBIX
1 CUHTCTHYCCKHUX BOJIOKOH.

Bammra: [IpencraBineHue pe3yabTaTOB peIICHUs Kelc-3aaad B (GopMe MHHHU-JIOKIana
(TomycKaeTcs UCIONIb30BaHUe rpa)UIeCKUX U MIPE3CHTAIIMOHHBIX MaTePHAIOB)

IIpoMeskyTouHasi aTTecTalnus Mo gucuumInHe (1uddepeHnpoBaHHbIN 3aueT)

Bcero
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3. YCIa0oBUsL PEAJIM3ALINN INPOI'PAMMBbI
OBHIEOBPA3OBATEJBbHOU JUCIUITJINHBI

3.1. TpeGoBanuss K MHHHUMAJIBLHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

JUist peanuzanu MporpaMMbl JUCIHUIUIMHBL MPEAYCMOTPEHBI CIEAYIONINE
CHeIHAbHBIC TIOMEIIECHUs: YIeOHbIM KaOUHET XUMHUH W/ WU YYCOHONH XUMUYECKON
J1a00paTOPHH.

DddexkTnBHOCTh TpemogaBaHus  00ME00pa30BATEIHLHON  TUCIUATIIUHBI
«XUMUS» 3aBUCUT OT HAIMYUSI COOTBETCTBYIOIIETO MaTE€pPUATbHO-TEXHUYECKOTO
OCHAIICHHUS.

MarepuanbHO-TEXHUYECKOE  oOecriedyeHne  KaOMHeTa  XUMHUH — W/WIH
XMUMHYECKOH 1a00paTopuu BKJIHOYAET: CHELMATU3UPOBAHHYIO MEOEIb U CUCTEMBI
XpaHEHUs, TEXHUYECKUE U SJICKTPOHHBIE CPEACTBA O0yUEHUs, IEMOHCTPAIIHOHHBIC
yueOHO-HarIAJHbIe TIO0COOMS, JAEMOHCTPAllMOHHOE O0OpYyIOBaHUE U TPHUOOPHI,
71a00paTOPHO-TEXHOJIOTHYECKOE O00Opy/lIOBaHUE, JIAOOPATOPHYI0 XUMHYECKYIO
nocyay, mMojenu (0ObeMHbIE M TUIOCKHE), HATypallbHble OOBEKTHI (KOJUIEKIHUH,

XUMHUYECKUE PEAKTUBBI), 000pyI0BaHNE TAOOPAHTCKOM.

Crnennann3npoBaHHas MeOeJIb M CHCTEMbI XPAHEHHSA
1 | Cron nabopaTopHbIN AEMOHCTPAIMOHHBIN (C 3aIIUTHBHIM, XUMOCTOWKUM U TEPMOCTOMKUM
MIOKPBITUEM, PAKOBUHOM, TOIBOAKON U OTBEIEHNUEM BOJIbI, CAHTEXHUKOM,
AJIEKTPUYECKUMU PO3E€TKaMHU, aBTOMaTaMU aBapUMHOI0 OTKJIIOUEHUS TOKA)
2 | Cton nabopaTOpHBII 1EMOHCTPAIIMOHHBIN ¢ HAICTPOIKOMN (C 3alUTHBIM, XUMOCTOUKHUM U
TEPMOCTOMKUM MOKPBITHEM)
3 | Cton yueHnuecKkuil 1a60paTOPHBIN, PEryIUPYEMBbIi 10 BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOMN, OOPTUKOM IO HApYyKHOMY
Kparo, IO0JIBOIKOM M OTBEICHUEM BOJIbl, U CAHTEXHUKO)/CTON yUEeHUUECKUH,
peryiupyemMsblii o BbICOTE (MIPUOOpETAaETCs TOIBKO MPU HAIMYMU CIIELUAIbHOTO
71a00paTOPHOTO OCTPOBHOT'O CTOJIA) (1O KOAUYECMBY 00VUaAOUWUXCH)
4 | Ctyn y9eHHYECKUH (10 Koauvecmsy ooyuarouuxcs)
Oruerymurens
6 | Jocka knmaccHasi/PenbcoBasi cucteMa ¢ KJIIaCCHOM M MHTEPAaKTUBHOM JTOCKON
(mporpammHoe o0ecriedeHne, IPOeKTop, KPEIIeHUsI B KOMIUIEKTE )/ MHTEPaKTUBHOM
NaHesblo (MporpaMMHOE 0OecriedeHne B KOMILIEKTE)
Ctox ¢ simuKaMu JUTsl XpaHEHUs/ TyMOOH (pabouee mecmo npenooasameisi)
Kpecno oducnoe (pabouee mecmo npenooasamerns)
Jlocka mpoGkoBasi/Jlocka MarHUTHO-MapKepHas
10 | Cucrema (yCTpOHCTBO) JUIsl 3aTEMHEHUS OKOH
11 | llIkad BRITSXKHOM MaHOPaMHBIN
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12 | kad nns xpaHeHus: y4eOHBIX TOCOOUH

13 | AnTeuka yHUBepcallbHas AJIs OKa3aHUs NEPBON MEAMIIMHCKON TOMOIIH

TexHnuyeckue cpeacraa

MHoro(yHKIIMOHAJILHOE YCTPOMCTBO/TIPUHTED

WHTepakTUBHBIA MPOTrPaMMHO-aIIaPATHBIN KOMIUIEKC MOOMIIBHBIN WIIN CTAllMOHAPHBIN
(mporpaMmHOe obecnedeHue, NpoeKTop, KperieHue B koMiuiekre )/PenbcoBas cucrema ¢
KJIACCHOHM M MHTEPAKTHUBHOM JOCKOH (IIpOrpaMMHOE 0OecIieueHHe, IPOSKTOP, KPEIUICHHE
B KOMILJICKTE )/ MHTEPAaKTUBHOW NAHEJBIO (ITpOrpaMMHOE obecrieueHre B KOMIUIEKTE)

[lepconanbHbIi KOMIIBIOTED C TIepudeprel/HoyTOyK (JIMIEH3UOHHOE TPOrPAMMHOE
obecnieueHne, 00pa3oBaTeIbHBI KOHTEHT U CUCTEMA 3aIIUThI OT BPEAOHOCHON
nHpopMaluu, mporpaMMHoOe obecriedeHue 1 nudpoBoi 1adbopaTopuu, ¢
BO3MO>KHOCTBIO OHJIAH-OIIPOCa)

DJIeKTPOHHBIE CPeICTBA 00YyUeHUsI

DnekTpoHHBIE cpeacTBa 00ydeHus/IHTepakTHBHBIC TOcoOMs/OHIalH-KYPCHI (10
paszoenam pabouel npocpammol)

JleMOHCTpPallMOHHBIE Y4eOHO-HATJIsIAHbIE 10CO0Us

CrnoBapu, ClIpaBOYHUKH, SHIUKIIONEIUS (10 XUMUYECKUM HAYVKAM)

Kommiext IOPTPCTOB BCIIMKUX XUMHUKOB

TTocoOus HATJISIIHOM DKCIIO3ULIMHA

Ao~

Ilepuonuueckas cucreMa xumudeckux ameMenToB /(.M. MenneneeBa

CrnenuaJu3npoBaHHas MedeIb U CHCTeMbl XPAHEHHs /15l XUMHYeCKOi JJadopaTopuun

JlabopaTopHbIit OCTPOBHOM CTOJ (JIBYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM MTOKPBITHEM, HAJICTOJIEM, C MTOACBETKON U ANEKTPUUECKUMU PO3ETKAMH,
10JIBOJIKOM U OTBEIEHUEM BOJIbI, U CAHTEXHUKOM)

Ctyn n1abopaTOpHBIMA, peryIupyeMBIii 110 BBICOTE

Crout 1ab0paTOPHBIN IEMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKHUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, TOABOIKON U OTBEICHUEM BOJIbl, CAHTEXHUKOM,
AJIEKTPUIECKUMHU PO3ETKAMH, aBTOMAaTaMH aBapUITHOTO OTKJIFOUEHHS TOKA)

Cron 1ab0opaTOpHBI 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOM (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM TTOKPBITHEM )

Cron ¢ ssmMKaMHy JJ1s1 XpaHEeHUs/TyMOOi

@)

Kpecino oducnoe

|

OrserymuTenb

JleMOHCTpanMOHHOE 000pPyAOBaHKMe H IPUOOPHI 1Jisi Ka0MHeTa M JIadopaTopun

Becsl anextponnbie ¢ USB-nepexoaHukom

Cronuk MO AbEMHBIN

entpudyra nemMmoncrpanmoHHas

IlITaTuB 1EMOHCTPAIIMOHHBIN

Anr[apaT JJI TIPOBCACHU A XUMHUYCCKHUX peaKHI/Iﬁ

Arnmapar Kunna

OBIIMOMETP

I'openka yHuBepcajibHas

O |0 ||| N[~ [W(I|—

[Tpubop it UILTFOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIIHA OT YCIOBUMN
OKpY>KaroIlen cpeJibl

10 | HaGop st anekTponaun3a JeMOHCTPAIlMOHHBIN

[TpuGop I ONBITOB O XMMHUU C IEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | IIpubop /u1st OKKUCICHHSI CIMPTA HaJl MEJTHBIM KaTallu3aTopoM

HpI/I60p JJIA TTIOJTYUYCHU A TaJIONJOAJIKAHOB ,Z[CMOHCTpaI_[I/IOHHHﬁ

14 | ITpubop /u1st moTydeHrs pacCTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

YcranoBka 111 pUIBTPOBAHUS O] BAKYYMOM

16 | [Ipubop 1u1st onpenenenrs cocraBa BO3yxa




17

["azoananm3aTop KMUCIOPOIa U TOKCHYHBIX Ta30B C MUGPOBOM MHIMKAITMEH TTOKa3aTenen

18

[TpuGop U1t MILTIOCTPAIIMH 3aKOHA COXPAHEHUS! MACChl BEIIECTB

19

VYcranoBka JJI1 TIEPETOHKHU BEIICCTB

20

bapomeTp-aneponn

21

Habop 115 n3yuenust BOIOpOJHON SHEPTeTUKHI

22

pH-meTpsl (Oonornumenvroe 6apuamuenoe obopyodosarue)

JlabopaTOpHO-TeXHOJI0TrH4YecKoe 000py10BaHMe IS KAaOUHeTa U JIadopaTopun

[Tpubop /u1st monydeHus rajlon10aJIKaHOB U CIOXKHBIX 3(UPOB 1a60OpaTOPHBII

Konbonarpesaresnb

DJIEKTPOTUIUTKA

bans koMOuHUpOBaHHAas JlabopaTopHas

Becnl JJIs1 CBIITYYUX MaTCpruajloB

[Tpubop st monydeHus razoB

CrniuproBka 1abopaTopHas

MarnuTHas Melanka

O |0 ||| N[~ [W||—

Mukpockorn udpoBoi ¢ pyKOBOJICTBOM NOJIH30BATENSI U TOCOOUEM IS yUAIIUXCS

[S—
S

HaGop m1st 9ucTKU ONTHKH

—_
—_

HabGop mocy el 1y1si peakTHBOB

[S—
[\

Ha60p IOCY bl N HpHHa,Z[JIe)I(HOCTeﬁ JUIA pa6OTLI C MaJIbIMH KOJIHNYCCTBaMHM BCIICCTB

[S—
(O]

Habop npunaanexHocTel s MOHTaXa MPOCTEUIINX TPHUOOPOB MO XUMHH

[—
S

Habop nocy/iel 1 mpuHaUIEKHOCTEH U3 poniieHa (MUKPOJIabopaTopusi)

JlaboparopHasi XumMu4ecKasi Mocy/a AJisi KaOuHeTa M J1a00paTopuu

KoMIuiexT ko106 1eMOHCTpaMOHHBIX

Ha6op npobok pe3snHOBBIX

[Tepexon CTEKIISITHHBIN

[Ipo6upka Bropua

ITpoGupka nByXKoJIeHHas

CoeMHUTEND CTEKIITHHBIA

3aXUM BUHTOBOH

3axxuM Mopa

O|XR|Q N N[ [~

[IxaHT CHINKOHOBBIN

[S—
(=)

KoMmiekT cTekinssHHOM IMOCYbI HA IJ_IJ'II/I(I)aX I[eMOHCTpaI_[I/IOHHHﬁ

—_—
—_—

Jlo3upyroriee ycTporicTBO (MEXaHUYECKOE)

[S—
[\

KommiekT uznenuii u3 kepamuku, gapopa u dasHca

—_—
98]

KommuiexT noxek GaphopoBbix

[S—"
S

Kommunext MCPHBIX KOJIO Majoro oobema

—_—
|9

KoMIuiekT MmepHbIX K010

[S—
(@)

Kommunext MCPHBIX HUJINMHAPOB IJIACTUKOBBIX

[S—
J

Kommunext MCPHBIX HUJIIMHAPOB CTCKIISIHHBIX

—
o0

Kowmmext BOPOHOK CTCKIIAHHBIX

[S—
O

KomMmiext numeTox

\®)
=)

KoMIIIEKT cTakaHOB IJIACTUKOBBIX/CTEKISHHBIX

[\
[u—

KoMmiekT cTakaHOB XUMHYCCKUX MCPHBIX

\®]
\S]

KoMmiekT cTakaHINKOB JUIA B3BCHIMBAHU A

\®]
[%)

Kowmmext CTYIIOK C IIECTUKaMU

&)
=~

HaGop mmareneit

\®]
()]

Ha6op nunmeron

[\
(@)

Ha6op uvamek [letpu

\S]
~

TpyOka creknsiHHas

[\
o0

DKCHKaTOp




29

Yama kpuctajuin3aliiOHHas

30

IIumiel TUTeIbHBIE

31

bropetka

32

[Tpobupxka

33

banka 1o PCAKTUBEI ITOJIMOTHIICHOBAS

34

banka noJ peakTHBBI CTEKIITHHASI U3 TEMHOTO CTEKJIa C MPUTEPTON MPOOKOii

35

Habop CKISIHOK 1711 paCTBOPOB PEAKTHBOB

36

Ilamouka cTekIIHHAS

37

[ItaTuB asst npoOHPOK

38

KomrmuiekT cpencTs st HHAMBUAYATIbHOM 3alTUTHI

39

Kommekr repmomeTpoB

40

CYI_HI/IJ'IBHaH IMaHCJIb JIJIA ITOCY/IbI

41

OunbTpoBalibHAs Oymara/GuiabTpbl OyMaKHbBIE (QONOIHUMENbHOE 8APUAMUBHOE
obopyoosaniue)

Mopesn (00beMHBIE M INIOCKHE), HATYPAJIbHbIE 00bEeKThI (KOJLICKIUU, XMMUYeCKHe
peaKTHBBI) 1Jis1 KaOUHeTa H J1abopaTopun

Komirext MoJieNneH KPpUCTAJNINYCCKUX PCIICTOK

Moenb MOJICKYJTbI OeiKa

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHHUA HCOPTaHNMYCCKUX BCHICCTB

Habop asst MogenmpoBaHus CTPOCHHUSI OPTaHUYECKUX BEIIECTB

Ha60p JJI1T MOACIIMPOBAHUA CTPOCHHUA aTOMOB U MOJICKYJI

Ha60p JJI1T MOACIIMPOBAHUA 3JICKTPOHHOT'O CTPOCHHUA aTOMOB

KommiekT Kosuiekun

0NN N[ —

KoMImiekT XuMruuecKkux PCAaKTHBOB

O6opynoBanue JadOPAHTCKOI KaOUHETa XUMUM

Crout ¢ smMKamMu ISl XpaHEeHUs/TyMOoi

Kpecno oducnoe

Cton 1a00paTOpHBIA MOCYHBIN

CyI_HI/IJ'IBHaSI MaHCJIb JJId IOCYAbI

[Hxad mist xpaneHus: yueOHbIX TOCOOUIA

[Ika¢ a5 XpaHeHUs] XUMUYECKHX PEaKTHBOB

[xad mist xpaneHus 1a60paTOPHOI MOCYABI/TIPUOOPOB

[Tka¢ BBITSKHON

O (XN N[~ [N —

JlaGopaHTCKui CTON

—_
=

Cryn n1abopaTOpHBIM, peryIupyeMblii 110 BBICOTE

—
—

BHGKTpI/I‘lCCKI/Iﬁ AKBaIUCTUILIIATOP

—_
\S]

Hlkad cymmnpHbIMi

[S—
98]

Pe3unoBBIE INEpYaATKN

,_.
n

KomruiexT epiieit 11st MbIThS J1aOOpaTOPHOM MOCYAbI

3.2. HudopmanuoHHoe obecniedeHne peau3auu NporpaMmmMbl

Jlns peanuzaiuu MporpamMMbl JTUCHUIUIMHBI OMOIMOTEUYHBIN (POHI UMeeT

neYaTHbIC W/WJIU JIEKTPOHHBIC YUeOHUKH U pa3paOOTaHHBIE B KOMIUIEKTE C HUMHU

yuyeOHble TocoOusi (MpH HaNW4YMM), JOMYLIEHHbIE K HWCIOJb30BAHUIO MpU



peann3anud  O00pa30BATENBHBIX MPOTPAMM  CPEIHEro  MpOo¢EeCCHOHATHLHOIO
00pa3oBaHusl, pealr3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHms .

[Ipu peanuzanuu TporpaMmbl JTUCHUILIAHBI BO3MOXKHO HCIIOJIb30BaHUE
ANIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, MOMYIICHHBIX K HUCMOJb30BAHUIO MPU

peanu3anuu 00pa3oBaTeNbHBIX MPOTPAMM CPEIHET0 O0IIero 00pa3oBaHuUs

7 Tpuka3z MunuctepcTBa npocseienus Poccuiickoit ®enepaimu ot 5 HosOps 2024 1. N 769 «O6 yTBepkaeHUH
(enepanbHOTO NEepeyuHs y4eOHMKOB, JOMYIIEHHBIX K UCIIOJIB30BaHHIO NIPH PEATN3AIMN UMEIOIINX
TOCYAapCTBEHHYIO aKKpEANTALUI0 00pa30BaTeNIbHBIX IIPOrpaMM HA4aIbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeHero
o01ero 06pa3oBaHus OpraHU3aUIMH, OCYIIECTBISIONMMI 00pa30BaTEIbHYIO AEATEILHOCTD, U YCTAHOBICHUN
MPE/INIFHOTO CPOKa HCIIOJIb30BAHMS UCKIIIOUEHHBIX YUeOHHKOB M Pa3padOTaHHBIX B KOMIIEKTE C HUMH Y4eOHBIX
noco6uii» (B akTyanbHO# penakunu). Cchliika Ha yKa3aHHBIH ITpuKa3 aktyanabpHa Ha 20.02.2025 .



4. KOHTPOJIb " OHLEHKA PE3YJbTATOB OCBOEHHUA
OBHIEOBPA3OBATEJBbHOU JUCIUITJINHBI

KonTponb u oIleHKa pe3ylbTaTOB OCBOCHHUS 0O0IIe00pa30BaTEIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThI, HAIIPaBICHHbIE
Ha ¢dopMHpOBaHUE OOUMX K TPO(ECCHOHATBHBIX KOMIIETEHIUHA MO pazieiam
U TEMaM CoJIepKaHusl yueOHOTO MaTepHalia.

Oomasi/mpodeccuoHaILHAS THun oneHOYHBIX
pog Paznen/Tema ! .
KOMIIeTeHIUS MeponpusiTHil
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 npodecCuoOHAIBHOMN IeATeTbHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K pa3InYHbIM KOHTeKcTaMm | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1 TectupoBanue
Tema 8.1 Y CTHBIH ompoc
: Pemenue pacyéTHbIX 33124
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2, 1.4, Habmio eII{)He 43 XONOM a
CpeACTBa MOUCKA, aHAIM3a U 1.6,1.7 A a
BBITIOJIHCHUS TIPAKTUKO-
MHTEepHpeTanuu HHPOPMaLUH, U Tema 2.1,2.2 .
OPHUECHTHPOBAHHBIX 3aaHUI
HH(pOPMAIIMOHHBIE TEXHOJIOTHH JJIS Tema 4.1, 4.2 e 1cTanIenie
BBIIIOJIHEHUS 33a4 Ipo(ecCHOHATbHON Tema 5.2-5.4 el
T 6.1 pe3ynbTaToOB
EITELHOCTH ema 6.
Tema 7.1 MPaKTUYECKUX U
Tema 8.1 71a00paTOPHBIX padoT
: [TpoBeneHNE XUMHUYIECKOTO
OK 04. Tema 1.7
. JKCIIEPUMEHTA
D¢ deKkTUBHO B3aUMOIEHCTBOBATH U Tema2.1,2.2 BLINOTHEHHE
paboTaTh B KOJIJIEKTUBE H KOMaHIe Tema 4.1,4.2 KOHTPOJTBHBIX
Tema 5.2-5.4 6
Tema 6.1 paboT o
Tema 7'1 pazzenam AUCIUIUIMHBI
Tema 8.1 O11eHKa CAaMOCTOSTEIILHO
= - BBIIOJIHEHHBIX 3aJaHUN
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 o
. 3amura penieHus Keuc-
OKpY>Karolleu cpebl, Tema 5.1 6 o
3aja4 (c yuyetoMm Oyaymieit
pecypcocOepexeHuto, mpuMeHsTs 3Hanuss | Tema 8.1 .
npogeCCHOHAILHON
00 M3MEHEHUH KJIMMaTa, TPUHITUIIBI
JESITEIILHOCTH )
OepexIIMBOro MPOU3BOJACTBA, FPPEKTUBHO .
o . Brimmonnenue 3aganuii
JIEHCTBOBATh B UPE3BBIYANHBIX CUTYAIUSIX L
MIPOMEKYTOUHOM
[TIK 2.1. OcyiiecTBasTh onpeeaeHue u Tema 1.2 ATTeCTalHI
yCTpaHEHHUE OTKa30B B paboTe Tema 1.6
CTAHIIMOHHBIX, IEPETOHHBIX, Tema 1.7
MHKPOITPOLIECCOPHBIX U AUarHocThyeckux | Tema 2.1
CHUCTEM aBTOMATHUKHU. Tema 4.1
Tema 7.1
Tema 8.1




