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1. OBIIASI XAPAKTEPUCTHUKA PABOYE TIPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIHHUIIJIMHBI Ody.07XUMMUA

1.1. MecTo NUCHUILVIMHBI B CTPYKTYpe 00pa30BaTebHON NMPOrpaMMbl
Cclio

Oo6meobpazoBatenbHas  aucuuiinHia  Olly.07  Xumus  gBisgercs
00si3aTeIbHONM  4YacThi0  OOIIe00pa3oBaTeIbHOrO  IMKJIa  00pa3oBaTEeNbHOM
nporpaMmmbl B cootBerctBUM ¢  DPI'OC  mo cmeumanbHoctn  29.02.11
[Tonurpaduyeckoe Mpou3BOJICTBO.

1.2. llean u muiaHupyemble pe3yJbTAaThl 0CBOCHUS JUCIUNIIMHBI

1.2.1. lean v 3aga4y JTUCHUTIMHBI

Conepxanue mporpamMbl obOmieoOpazoBaTenbHol aucuuruinabsl  O/ly.07
XWMUs HAMPABJIEHO HA IOCTUKEHHE CIICIYIOIINX HeJIeH:
- dbopMHpOBaHHE  CHUCTEMbl XMMHYECKMX 3HAaHUW KaKk  Ba)KHEHIIEH
COCTaBJISIIONIECH €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B OCHOBE KOTOPOM JiexaT
KJIFOUEBbIC TIOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHE S3bIKA
HAayKH, YCBOCHHE U TMOHMMAHUE CYHIHOCTH JIOCTYIHBIX  00O0OIIECHUMN
MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHWE C HCTOpUEW UX pa3BUTUS U
CTAHOBJICHUSI;
- dbopMHpoBaHUE W Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOaX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIui, HEOOXOAUMBIX [Jisi MPUOOPETEHUS yMEHUMN
OPUEHTUPOBATHCA B MUPE BEIIECTB M XUMHUYECKHUX SIBJICHUN, MMEIOLIUX MECTO
B IIPUPOJE, B IPAKTUYECKON U TOBCEIHEBHOW KU3HU;
— pa3BUTHE YMEHUU U CHOCOOOB ACSATEIHLHOCTU, CBSI3aHHBIX C HAOIIOJICHUEM
U 00BSICHEHMEM XMMHUYECKOTO SKCIIEPUMEHTA, COOTIOCHUEM TTPaBuil O€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMHU.

3axaum IUCIUIIINHDI:
1)  chopmupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUCCKUX
MPOLIECCOB M SIBJICHUM B OKPYXKAIOWIEHW CPENE, a4 TAKXKE MX CBSA3b C LEJIOCTHOM

HAay4YHOM KapTUHOM MHpA U JPYTMMH €CTECTBEHHBIMHU HAyYKaMU;



2)  pa3BUTh YMEHHUS COCTAaBJIATH (HOPMYJIbI HEOPTAaHMYECKMX W OPraHUYCCKHX
BEIIECTB, YPaBHEHUS XHUMHMUYECKHX  peakIuil, OOBACHATbL MX  CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAaThl XUMHUUECKUX IKCIIEPUMEHTOB,
3) chopMupoBaTh  HABBIKM  MPOBEACHUSA  MPOCTEHINNX  XUMHYCCKHX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHUEM IIpaBUi OE€30MacHOro
oOpallleHus C BEIIECTBAMU U JTJaOOPATOPHBIM 000pYI0BAaHUEM;
4)  pa3BUTh YMCHHS HAaXOJWTh, aHAJTM3MPOBATH U HCIIOJIH30BaTh MHPOPMAIIHIO
XUMHUYECKOTO XapakTepa U3 pa3inyHbIX HH(POPMAIIMOHHBIX HCTOYHUKOB, BKIIIOYAs
y4eOHYIO JUTEPATYPY, HAyUHbIE MyOIMKAIUU U UHTEPHET-PECYPCHI;
5)  cdopmupoBaTh YMEHHS MPOTHO3UPOBATH MOCICICTBHUS CBOCH JEATEILHOCTH
Y XUMUYECKUX TMPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MTPOIIECCOB, YIUTHIBAS
BO3MO>KHBIE 3KOJIOTUYECKHE U COIIMATIbHBIE BO3/ICHCTBUS;
6) chopMupoBaTh OHMMaHHE 3HAYUMOCTH JOCTIDKEHHH XUMHYECKOW HAYyKH
Y TEXHOJIOTUU JIJIi Pa3BUTHUS COLIMATIBHON M MPOU3BOJICTBEHHOMN cep ¢ yMeHUueM
IPUBOJUTH MPUMEPHI UX IPUMEHEHUS B PA3IUYHBIX CPepax KU3HH.
1.2.2. Ilnanupyemblie pe3yJbTATBI OCBOCHHMS 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
Ocob6oe 3Hauenuwe oOieoOpazoBarenbHas aucuuminHa Ofly.07 Xumus
umeer npu dopmupoBannu U pazputun OK 1; OK 2; OK 4; OK 7 u IIK2.1,

npeacraBieHHbIX B @I'OC CIIO no cnenyanbHOCTH.



Kon n
HAHMEHOBaHHE
¢GopMupyembIx
KOMIIeTeHIU

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O01mue

JAucnuniamHapHbie

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3yabTaThl A0JKHBI OTPAKATH B YACTH:

TPYAOBOI0 BOCIIUTAHMSA:

— TOTOBHOCTb K TPYJy, OCO3HAHHE LIEHHOCTH MacTepCTBa,
TPYIOJIO0HE;

— TOTOBHOCTH K aKTHBHOMH JIEATEIIEHOCTH TEXHOJIOTUIECKOM
U COLMAIbHOM  HANpaBlIEHHOCTH,  CIIOCOOHOCTb
WHUIIMAPOBATh, IUIAHUPOBAaTH W CaMOCTOSITEIIBHO
BBINOJIHATB TAKyIO 1€ATEIbHOCTD;

— MHTEpecC K pa3IuuHbM cdepaM npodeccuoHaIbHON
NesTeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oynymiet mpodeccun W pealm30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUTaHBI;

— TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MeTanpeaMeTHbIe pe3yJbTaThl J0JKHbI 0TPAXKATH:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU

NO03HABATEJIbHBIMM JIeHCTBUSIMU:

a) 6a30BbIe JIOTHYECKHE AeiiCTBUSA:

— CcaMOCTOATENBHO (OPMYITHPOBATH M AKTYAJTU3UPOBATH
pobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECCTBEHHBIN NMPU3HAK WK OCHOBAHHS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMN U 0000IIICHHUS;

—  ONpeAeNsATh el ACITEIbHOCTH, 33a71aBaTh MapaMeTphl 1
KPUTEPUH UX TOCTHXKEHUS;

— BBIBIATH  3aKOHOMEPHOCTH |
paccMaTpUBaEMbIX SBIICHHSX;

MMPOTHUBOPCUMNA B

JucuuIInHaApHbIe Pe3yJbTaThl U 10JIKHBI OTPaKaTh:
I1P6 01. chopMupOBaHHOCTD IPEICTABICHUNA: O XUMHUYECKOM
COCTaBJISIOIIEH €CTECTBEHHOHAYYHOM KapTHUHBI MUpa, POJIH
XMMUU B TO3HAHUM SIBIEHUI NpUpOAbl, B (pOpMUPOBAHUU
MBIIUIEHUSI U KYJIbTYpPbl JHMUYHOCTH, €€ (DYHKIHOHAIBLHOU
IpaMOTHOCTH, HEOOXOAMMOW Ui PELICHUs NPAKTUYECKUX
3a71a4 ¥ 9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpene;

ITP6 02. BiageHue cucTeMoil XMMUYECKUX 3HaHUHM, KOTOPast
BKJIIOYAET: OCHOBONOJAraroliue TMOHATHUA (XUMHUYECKHM
AJIEMEHT, aTOM, JJICKTPOHHas 000JoYKa aroma, s-, p-, d-
AJIEKTPOHHBIE ~ OpOMTaIM  aTOMOB, HMOH, MOJIEKYyJa,
BaJICHTHOCT, ANEKTPOOTPHUIATEIBLHOCTD, CTENEHb
OKHUCIJIEHHs, XMMHU4YECKass CBs3b, MOJb, MOJIIpDHas Macca,
MOJIIpHBIA O00BEM, YIIEPOAHBIN CKeNeT, (YHKIMOHAIbHAS
rpynna, paaukal, H30MepHus, HU30MEpPbI, TOMOJIOTMYECKHU
pan, TOMOJIOTH, YTJIE€BOJIOPO/IbI, KHUCIIOpOJI- U
a30TcoJIepKalllie COEAMHEHUS, OMOJIOTMYECKHU aKTHUBHBIE
BellecTBa (YIJIeBO/bl, KUPbI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KpUCTAJJIMYECKAsl pelIeTKa, THUIbl XUMUYECKHX pPEeaKIHi
(OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE, IK30-U
SHIOTEPMUUYECKHE, PEAKIIMM HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJINUTHI, HEDJIEKTPOJIUTHI, JNEKTPOJINTUYECKAS
JUCCOLIMAINSA, OKHUCINUTENb, BOCCTAaHOBHUTENb, CKOPOCTh
XMMUYECKON peakIiy, XUMHUYEeCKOe PaBHOBECHE), TEOPUHU U
3aKOHBI (TEOpHUsl XMMHUYECKOTO CTPOEHHUs OpPTraHUYEeCcKHX




BHOCHUTh KOPPEKTHUBBI B JESITEIBHOCTh, OILICHHBATH
COOTBETCTBHE DPE3yJIbTAaTOB IIENISIM, OIEHUBATH PHCKHU
MOCTICICTBUH EATETLHOCTH,
pa3BUBaTh KPEATUBHOE MBIIUICHUE
KU3HEHHBIX TPOOIIEM.

OpU  pelIeHUuU

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

BJIAJIETh HAaBBIKAMH  Y4EOHO-HCCJICOBATEIbCKOH |
MPOEKTHON  JCSITENbHOCTH, HABBIKAMU  pa3pelieHus
npo0em;

BBISIBIISITh MPUYUHHO-CJICICTBCHHBIC CBSI3U u

aKTyaJII/I?;I/IpOBaTI) 3anat1y, BBIABUT'AaThb FI/IHOT€3y ce
peIlieHHsI, HAaXOIWTh AapPTyMEHThI JUIS JIOKa3aTelbCTBA
CBOMX YTBEPKJICHHUM, 3a7aBaTh IapaMeTpbl U KPUTEPHUH
peIlIeHNs;

AHAJM3UPOBATh IOJYYCHHBIC B XOJC PCIICHHS 3aJadu
pe3y.HbTaTI>I, KpI/ITI/I‘IeCKI/I OLICHUBATh UX I[OCTOBepHOCTI),
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

yMETh T[EPCHOCHTh 3HAHHWS B I[IO3HABATCIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH,

yMeTh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX
o0acTen;

BbIIBUT'aTh HOBBIC HCH, HpennaraTb OpI/IFI/IHaJ'II)HI)Ie
MOIXOJIbI U PEIICHUS;
CTaBUTh  MpOOJEMBI U
aJ'[BTepHaTI/IBHI)IG peHIeHI/IfL

3alayd,  JIONYCKaroIlnue

BeuiectB A.M. bBytnepoBa, Teopusl 3IEKTPOIUTHUECKON
nucconuanuu, nepuoandeckuid 3akon .M. Menneneesa,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, PAKTOIOTUYECKUE CBEJICHUS O
CBOMCTBaxX, COCTaBe, IMOJy4YeHUH U  Oe30macHOM
UCIOJIb30BaHUU BaXHEHIIINX HEOPraHUYECKUX u
OpPraHMYEeCKUX BEIIECTB B OBITY U  MPAKTHYECKOU
JIESITEIbHOCTH YEJIOBEKa,

P66 03. chopMUPOBAHHOCTH  YMEHUH  BBISIBISATH
XapakTepHble TMPHU3HAKA U  B3aUMOCBSI3b  H3YYEHHBIX
MOHSATUN, TPUMEHSATh COOTBETCTBYIOIIME TOHITHS TIpU
OMHCAHUM CTPOEHUS M CBOWCTB HEOPraHMYECKUX H
OpraHWYEeCKUX BEIIECTB W HUX MPEBpAIICHUI; BbBISBIATH

B3aMMOCBS3b XMUMHYECKMX 3HAHMM C TIOHATUAMU H
MIPEACTABICHUSIMU TPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopmMupoBaHHOCTH YMEHUN HCIOIH30BATH

HAaUMEHOBAHMSI XUMHUYECKUX COETUHEHUN MEXIYHapOIHOTO
COH03a TEOPETUYECKON U MTPUKIIAJHON XUMUH U TPUBUAJIBHbBIE
Ha3BaHMs BaXHEHIIMX BeIIECTB (ITWIEH, alleTUJIEH,
rauiepul, ¢eHon, (opMalblerua, YKCYCHas KHCIOTa,
IJIMLWH, YTapHBIA ra3, YIJIEKMCIBbIA ra3, aMMHaK, ramieHas
U3BECTh, HETallleHas M3BEeCTh, MUTHbEBas COJA U APYIHX),
COCTaBIIATh (OPMYJIbl HEOPraHMYECKUX U OPraHMYECKUX
BEIIIECTB, YPAaBHEHHsI XMMUYECKUX pEaKIHid, OObACHATh UX
CMBICT; OATBEPKAATh XapaKTepHblE XMMHUECKHE CBOMCTBA
BEUIECTB COOTBETCTBYIOIMMU SKCIIEPUMEHTAMHU U 3alUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKIUI;

IIP6 05. copMUPOBAaHHOCTH YMEHHH YCTaHABIMUBATH
MPUHA/IICKHOCTD M3Y4E€HHBIX HEOPraHUYECKUX u
OpraHMYECKHUX BEIIECTB K OIpPENEICHHBIM KjaccaM H
rpynmnaM COEIMHEHUM, XapaKTepu3oBaTh MX COCTaB H
BaXHEHIINE CBOWCTBA; ONPEACHATh BUABl XHMHUYECKUX
cBsI3ei (xoBaJIeHTHas, MOHHas, MeTajsInyecKas,




BOJIOPOJIHAS), THIIBI KPUCTAJUIMYECKHX PEIIETOK BEIIECTB;
KJIacCH(PUIUPOBATH XUMUYECKUE PEAKIIUH;

IIP6 07. chopMUpOBaHHOCTH YMEHHUH HPOBOJUTH PACUETHI
0 XUMHYECKMM (OpMyIaM M YypaBHEHUSIM XHMHUYECKHX
peakuMii ¢ HCHOJb30BaHUEM  (U3UYECKUX  BEIUYHUH,
XapaKTEePU3YIOUINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJibHbIE YCJIOBHS) ra3oB, KOJIHMYECTBA
BEILIECTBA; HCIOJIB30BaTh CHCTEMHBIC XMMHYECKHE 3HAHUS
JUIS TPUHATHS PEUICHHH B KOHKPETHBIX IKM3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMH U MX MPHUMEHEHUEM.

OK 02. Hcnonb3oBaTh
COBPEMCHHBIC
CpeICTBa MOUCKA,
aHaym3a u
UHTEPIpPETaun
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npodeccnoHaIbHON
JeSITeTbHOCTH

JInuHOCTHBIE pPe3yJIbTAThl JOJAKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI'0 IO3HAHMS

—  c(hopMUpPOBAaHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOLIECTBEHHOW IPAKTUKHU, OCHOBAHHOIO Ha
JMaJIoTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJIUKYJIbTYPHOM MHUDE;

— COBEpUICHCTBOBAHME  SI3BIKOBOM M UYUTATENbCKON
KyIbTYpbl Kak CpeJICTBa B3aUMOACUCTBUS MEXAY
JIIOJbMU U NTIO3HAHUS MUPA;

— OCO3HaHWE  IEHHOCTM  HAy4yHOM  JIEATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh MIPOEKTHYIO U
HCCIIEIOBATENBCKYIO NEATENIBHOCTh UHAUBUIYAIBHO U B
rpymrne.

MeTtanpeamMeTHbie pe3yJbTaThl JOJIAKHBI OTPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMH NeHCTBUAMHU:

B) padora ¢ ungopmanmeii:

— BJIaJA€Tb HaBbIKaMH  IIOJYUCHUA I/IH(bOpMaIII/II/I us3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATh IIOUCK, aHalIu3, CHCTCMAaTHU3aluIi0 H

MHTEpHpeTanio HHGOPMaIIUN Pa3ITUUHbIX BUIOB U GOPM
MIpe/ICTaBJICHMUS;

JucuunimHapHble (IpeIMeTHbIe) pe3yJIbTAThl U J0JIAKHbBI
OTPa’KaTh:

ITIP6 06. BnasgeHWe OCHOBHBIMH METOAAMM HAyYHOIO
MO3HAHUS BELIECTB U XUMHMUECKUX SIBICHUH (HaOxironeHue,
M3MEpEHHE, IKCIIEPUMEHT, MOJICIUPOBAHUE);

I1P6 07. chopmMupOBaHHOCTH YMEHUI MPOBOIAUTH PACUETHI
0 XUMHUYECKHM (OopMylTaM W YpPaBHEHUSM XUMHYECKUX
peakuMii ¢ HCHOJb30BaHUEM  (U3MYECKUX  BEJIWYMH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMaJibHbIE YCIIOBHS) ra3oB, KOJUYECTBA
BEIIECTBA; HCIIOJIb30BATh CHUCTEMHbIE XHMHUYECKHE 3HAHMS
JUIsl TIPUHATHS PEIIEHHH B KOHKPETHBIX IKU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEILIECTBAMU M UX PUMEHEHUEM;
IIP6 08. chopMuUpOBaHHOCTH YMEHHMH IUIAHUPOBATH MU
BBIMIOJHATh XUMHUYECKUH DKCHEpPUMEHT (IpeBpalleHUs
OpraHMYECKHUX BELIECTB IpU HArpeBaHUM, IOIY4YECHHE
ATHJIEHA U U3yYEHHE €r0 CBOMCTB, KAUECTBEHHBIE pEaKIIMU Ha
aJIbJIETUJIbl, KpaxMmall, YKCYCHYIO KHCIOTY; J€HaTypauus
OCNKOB TpH HArpEeBaHWH, I[BETHHIE pEAKIMU OEJIKOB;
IPOBOJUTH PEAKLMU HOHHOTO OOMEHa, OINpEeNeNsiTh Cpery
BOJHBIX PACTBOPOB, KaueCTBEHHBIE peaklMM Ha CyibdaTt-,
KapOOHAT- U XJIOPU/-aHUOHBI, HA KATHOH aMMOHHUS; pelaTh
SKCIEPUMEHTAIbHBIE 3aJadyu 1o TeMaMm "Metamibl" u
"Hemeramnbl") B COOTBETCTBHM C TIPAaBMWJIAMU TEXHUKHU




— CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (opMaTax C y4yeToM
HazHauyeHUs MH(POpPMAMKM M LEJIEeBOH ayAuTOpHH,
BbIOMpass oONTUMaIbHYIO (GOpMYy TMpEACTaBICHUS U
BU3YyalIU3aluy;

— OIICHMBATH JOCTOBEPHOCTH, JIESTHTUMHOCTH HH(POPMALIUH,
€€ COOTBETCTBUE IIPAaBOBBIM U MOPAIbHO-3TUYECKUM

HOpMaM;

— BJIANeTh HABBIKAMU  PACIIO3HABAHWS W 3AIIUTHI
nHpopManuu, uHOOPMAITMOHHOM 0€30IacHOCTH
JTUYHOCTH.

Oe3omacHOCTH TPU  OOpalIeHWH C  BEIIeCTBAMU U
71a0b0paTOPHBIM 000PYIOBaHUEM; MPEACTABIATH PE3YIbTAaThI
XMMUYECKOTO SKCIIEpUMEHTa B (popMe 3ammcu ypaBHEHHMA
COOTBETCTBYIOIIUX peakiuil u (GopMynHpoBaTh BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTaTOB;

P66 09. cdhopMHPOBAHHOCTH
XUMHYECKYI0 HWH(OPMAIIUIO,
HUCTOYHUKOB  (CpencTB
WuTepHET U 1pyrue).

YMEHHSI aHaJU3UPOBATH
MOJIy4aeMyl0 U3 Pa3HbIX
MaccoBod HMH(pOpMAIUHU, CETh

OK 04. DddexTuBHO
B3aMMO/JICHCTBOBATh U
paboTath B
KOJUICKTHUBE U
KOMaHjie

JIMYHOCTHBIE pe3yJabTaThbl JOJKHBI OTPAXKATDL B YaCTH:

IpaKAaHCKOT0 BOCIIUTAHUA:

— TOTOBHOCTbH BCCTH COBMCCTHYIO JACATCIBHOCTD B
HHTCPCCAX I'paK1aHCKOIro O6IJ.[€CTBa;

— yMeHue B3aHMOJICHCTBOBATh c COLIMAJIbHBIMHA
WHCTUTYTaMHU B COOTBETCTBUU C HUX (QYHKIUSIMU H
Ha3HaAUYCHHEM.

MeTtanpeamMeTHble pe3yJabTaThl J0JKHBI OTPAKATD:

OBiageHue YHHMBEpPCAJIbHBIMH KOMMYHUKATHBHBIMHU

JeliCTBHSIMU:

0) coBMecTHas 1esITeJIbHOCTD.

— IHOHHMMATh U UCIIOJIB30BATh NPCUMYILICCTBA KOM&HI[HOﬁ u
WHIUBUAYAIbHON paboOTHI;

— TpUHUMATh 1eTH COBMECTHOM NEeATETHLHOCTH,
OpraHW30BBIBAT U KOOPJAMHHUPOBATH ACHCTBUA IO €€
JOCTUKEHHIO: COCTABIIATH TUIaH IEHCTBUHN, pacpeensiTh
poiM C Y4YeTOM MHEHHH YYaCTHHUKOB O0OCYXJaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

— KOOPAWHHUPOBATh M BHIMOJHATH PadOTy B YCIOBHUAX
peanbHOTO, BHUPTYaJbHOTO W  KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS,

JucuuninHapHble (MpeaMeTHbIe) pe3yJIbTAThI U J0JKHbBI
0TPaXKaTh:

IIP6 08. chopmupoBaHHOCT, YMEHHH IUIAHUPOBATH H
BBIIIOJHATh XUMHYECKUH OSKCHEPUMEHT (IpeBpalleHUs
OpraHMYECKUX BEIIECTB TMpPU HArPEBAHUU, [OIYYCHHE
ATUJIEHA U U3yYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE pEAaKIIMU Ha
albJIETU]IbI, Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypanus
OCIKOB TMpW HArpeBaHWM, I1IBETHHIC pEAKIIMU OEJIKOB;
IPOBOJUTHh PEAKLUU HOHHOTO OOMEHa, ONpEeNeNsiTh Cpery
BOJIHBIX PACTBOPOB, KaueCTBEHHBIE peaklMM Ha CyibQaTt-,
KapOOHAT- U XJOPHUA-aHUOHBI, HA KAaTHOH aMMOHHUS; pellaTh
OKCIIEpUMEHTANIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramnbl") B COOTBETCTBUM C TPAaBMWJIAMU TEXHUKU
O0e3omacHOCTH TIpH  OOpamieHWHd C  BEIIeCTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM; MPEICTABIATE PE3yJIbTaThl
XUMHUYECKOI0 J3KCHEpUMEHTa B (pOopMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX Peakiuil U (HopMyIHpOBaTh BHIBOJLI Ha
OCHOBE ATHX PE3yJIbTaTOB.
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— OCYHICCTBJIATH ITO3UTUBHOC CTPATCTUUCCKOC ITOBECACHUE B

pPa3NUYHBIX CHUTYaIUsX, TPOSBISATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OsJiaaenue YHHBepPCAJbHBIMU peryisiTUBHbIMH

JelCTBUSIMU:

r) IPUHATHE Ce0s1 M APYTUX JIIei:

— TMPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JIOACH TpHU
aHaJlu3e pe3yJabTaTOB JEATEIbHOCTH;

— TIpU3HaBaThb CBOE MPaBO M MpPaBO APYTUX JOJEH Ha
OIUOKU;

— pa3BHBaTh CIOCOOHOCTh IOHUMATh MHUP C TO3HUIUH
JPYToro 4eaoBeKa.

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpYKaroIllen cpeibl,
pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3¢ dexTHuBHO
JICUCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

JInuHOCTHBIE pe3yJIbTaThl JOAKHBI OTPAKATH B YACTH:

IKOJOTHYECKOr0 BOCIIMTAHUA:

—  c(hopMUPOBAaHHOCTb 9KOJIOTMYECKON KYJIBTYpBHI,
[IOHMMAaHUE  BIUSAHUA  COLMAIBHO-2KOHOMHYECKHUX
MPOLECCOB HA COCTOSHHUE MPUPOAHOM W COLHMAIBHOUN
Cpensl, OCO3HaHHE r7100aJ1bHOTO Xapakrepa
9KOJIOTMUECKUX MPOOIIeM;

— IUIAHUPOBAaHHME M  OCYIIECTBIIECHHUE
OKpYXKaloIlled Cpele Ha OCHOBE
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— QAKTMBHOE HENpUATUE JEHUCTBHM, NPHUHOCAIIUX Bpexd
OKpY>Karollen cpele;

NEUCTBUIL B
3HaHUSA ILelel

— yMeHue IIPOTHO3UPOBATH HeOJIaronpusTHbIE
JKOJIOTUYECKHE  IIOCHEACTBUS  IPEANPUHAMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

— PpacIIMpeHHE OIbITa JEATEIBbHOCTH HKOJIOTHYECKON
HaIlpaBJIECHHOCTH.

MeranpeamerHblie pe3yabTaThbl JOJKHBI 0TPAXKaTh:

Osianenue YHHMBEPCAJIbHBIMH y4eOHBIMHU

NMO3HABATEJIbHBIMU JAeHCTBHAMM:
B) padora ¢ uHgopmanmei:

JucuunimHapHble (peIMeTHbIe) pe3yJIbTAaThl U J0JIAKHbBI
0TPAaXKATh:

ITP6 01. chopMupOBaHHOCTH MPEACTABICHUI: O XUMUYECKOM
COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIH
XUMHH B TO3HAHWUW SIBJICHUW TPUPOJLI, B (HOPMUPOBAHHUH
MBIIUICHUSI U KYJAbTYpPhl JHYHOCTH, €€ (DYHKIHMOHAIBHOU
IrpPaMOTHOCTH, HEOOXOJMMOM NJsi peleHus] MPaKTUYECKUX
3aj1a4 U 9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

ITP6 10. chopmupoBaHHOCTH YMEHUI COOMIOIATH MpaBUiIa
HKOJIOTMUECKH 1€eCO00pa3sHOro IMOBEACHHUS B OBITY H
TPYAOBON JIE€ATENBHOCTH B IEJIAX COXPAHEHHUs] CBOETO
3I0POBbSl U OKpYKArOLIEH NPUPOAHOW CpeAbl; yUHUTHIBATH
OMacHOCTb ~ BO3JEUCTBUSI  HA  KUBbIE  OPraHU3MBI
ONpEENIEHHbIX BEUIECTB, IIOHUMAs CMBICI IOKa3aTels
IIpeIEeIbHON JOMYCTUMON KOHIIEHTPALUH.
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— HCIIOJIB30BaTh

cpenctBa  HMHGOPMAIOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMA B PCLICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3al[MOHHBIX
3amad ¢ coONojgeHHeM TpeOOBaHU  3PTOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHUEHBI, PECypcocOepeKeHus,
NPABOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMALMOHHOM
0e30MacHOCTH.

K 2.1
nonurpaduyeckue
MaTepHuabl
COOTBETCTBUU
TEXHUYECKUM
3a/laHueM
W3TOTOBJICHUE
nonurpaduyecKoi
MPOTYKIIUU

Bribupats

Ha

JIn4HOCTHBIE Pe3yabTaThl A0JKHBI OTPAKATH B YACTH:

TPYI0BOI0 BOCIIMTAHMA:

— TOTOBHOCTH K TPYZAY, OCO3HaHME LIEHHOCTH MacTepCTBa,
TPYIOJIO0HE;

— TOTOBHOCTH K aKTHBHOMH JI€ATEIIEHOCTH TEXHOJIOTUIECKOM
M CONHMAIbHOW  HANpaBJICHHOCTH,  CHOCOOHOCTH
WHUIIMAPOBATh, IUIAHUPOBAaTh W CaMOCTOSITEIBHO
BBITIOJIHATH TaKYIO JICATEILHOCTD;

— WUWHTEpeC K pa3iu4HbIM cdepaMm MpodecCHoHATBHON
JesTeTbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymield mpogeccui M pealn30BBIBAaTh COOCTBEHHBIC
KU3HCHHBIC TUTaHBI;

— TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO U
caM000pa30BaHUIO Ha IPOTSKEHUH BCEH KHU3HU.

IIP6 10. chopMUpOBaHHOCTH YMEHHUN COOIIOIATH MPaBUIIA
HKOJIOTUYECKU 1IeJIECOO0Pa3HOTr0 IOBEJEHUs B OBITY H
TPYJOBON JIEATENBHOCTH B IEJAX COXPAHEHUsI CBOETO
3I0pPOBbsl M OKPYXKAIOLIEH NPUPOIAHON Cpelbl; YYUTHIBAThH
OMACHOCTb  BO3JCHCTBUS ~ HA  JKMBBIE  OPraHU3MBbI
ONpEICICHHBIX BEUIECTB, IIOHUMAas CMBICI IIOKa3aTels
IIPEACIIBHON JOIYCTUMOM KOHLIEHTPALUU.
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2. CTPYKTYPA U COJAEPXAHHUE OBHIEOBPA3OBATEJIBHON

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 100
Conep:xanue yueOHOro MaTepuaJia 52
BT. U..

TEOPETUYECKHE 3aHATH 6
MPAKTUYECKHE 3aHITHS 20
nabopaTopHEIE 3aHATHS 18
KOHTPOJIbHBIE paOOTHI 8
IIpodeccuonanibHO OpHEHTHPOBAHHOE cojep:KaHue (coAep:KaHUe 48
NPHUKJIATHOTO MO1YJIsS)

BT. U..

TEOPETUYECKUE 3aHATHUS 14
MPAKTUYECKUE 3aHATUL 22
J1ab0paTOPHBIE 3aHIATHS 12

IIpomexyTounas arrecTanms (3K3aMeH)

**k*k
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2.2. TemaTuyecKkMi MJIAH M COJAEPKAHUE TUCIUTITHHBI

HaumeHoBaHue Copep:xaHue yuedOHOro MaTepuajia (0OCHOBHOE U NPo(ecCHOHAILHO OpHeHTHpPOBaHHoe), | O0bém | Dopmupyemble
Pa3/ieJioB M TeM J1a00paToOpHbIe M NPAKTHYEeCKHE 3aHATHS, IPUKJIATHONH MO1YJIb YacoB | KOMIIETeHIUH
1 2 3 4
Conep:kaHue yueOHOro MaTepuasa 96
Pazjen 1. Teopernueckue 0CHOBbI XUMHU 24
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
OcHOBHbIE XUMUYECKUE | XUMUYECKHH 31eMEHT. ATOM. SIApo aToMa, M30TOIbL. DIIEKTPOHHAs 000JI10UKa. DHEPIETUYECKHE
NOHATUSL W 3aKOHBI, | ypOBHU, NOAYPOBHH. ATOMHbIE OpOHTaIH, S-, P-, d- 37eMeHThl. OCOOCHHOCTH pacIpeAeIeH s
CTPOCHHUEC aTOMOB |3JIEKTPOHOB IO OpOMTAJIAM B aroMax 3JEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DJIEKTPOHHAs
XUMUYECKHX KoHGUrypauus atoMoB. OCHOBHbIE XMMUYECKHE 3aKOHbI
9JICMCHTOB IIpakTnyeckune 3aHATHS
[Ipaktuueckass padota Nel. «OCHOBHBIE KOJWYECTBEHHBIC 3aKOHBI B XMMHH M PACUYEThl IO
YPaBHEHUSM XMUMUYECKUX PEaKIHiD».
OTHOCHUTENIbHBIE aTOMHAsi M MOJICKYJIIpHass Macchl. MomsipHast macca. KonnuecTBo BemiecTa. 2
MaccoBast nois BewiecTtBa. 3akoH ABoraapo. MossipHbelii 00beM ra3oB. OTHOcHTeNbHas
TUTOTHOCTB T'a30B. PacueTsl 0 ypaBHEHUSIM XUMUYECKUX PEAKIHA C HCIIOIb30BaHHEM MacCOBON
JI0JIM BElIeCTBa, 00beMa (HOpMaJIbHbIE YCIIOBHSI) I'a30B, KOJMYECTBA BELIECTBA
Tema 1.2. Cojaeprxanue yueOHOro MaTepuaJa 2 OK 01
ITeproanyeckuii 3akoH | [IpakTHYeckue 3aHATUS OK 02
1 epuomueckas |[Tpakriueckas paGora Ne2. «M3ydeHne MepHOIUIECKIX 3aKOHOMEPHOCTEI H MX B3aAMMOCBSI3H CO K 2.1
CHCTEMa  XMMHHYECKHX |cTpoeHHEM aTOMOB».
onementoB /I M. |[lepuogmueckas cucrema xumudeckux snementos J.M. MenseneeBa. CBsi3h MepHOIUIECKOTO
MeHz[eJIeeBa,v UX CBA3b C | 3akona 1 [Tepnoandeckoil CUCTEMBI XUMHYECKHX 3JIEMEHTOB C COBPEMEHHOM T€OpHEN CTPOEHHUS
COBPCMCHHOU  TCOPHECH | a1oMOB. 3aKOHOMEPHOCTH H3MEHECHHUSI CBOWCTB XMMHUYECKHX DJIEMEHTOB, 00pa3syeMbIX HMH
CTPOCHHS aTOMOB MIPOCTHIX U CIIOKHBIX BEIIECTB MO TpymmaM u nepuoaaM [lepronndeckoit cuctempl. 3HaueHHE 2

MEePUOIMYECKOT0 3aKOHA U CHUCTEMbl XUMHUYEeCKUX aneMmeHToB (.M. MeHneneeBa B pa3BUTHU
HayKHU.

VYcraHoBIEHUE CBA3M MEXKAY CTPOCHHEM aTOMOB XMMHUYECKHUX JJIEMEHTOB U MEPUOAMYECKUM
W3MEHEHNEM CBOMCTB XUMHUECKHUX AJIEMEHTOB U X COCTMHCHHUI B COOTBETCTBUH C MOJIOKEHUEM
[lepuoanueckoii cucteMbl. PenieHne NpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUM Ha
XapaKTEePU3alUI0 XMUMHYECKUX DJIEMEHTOB «MeTtanueckne / HEMETaUNIMYeCKHe CBOWMCTBA
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XUMHUYECKUX JJIEMEHTOB B COOTBETCTBHUU C MX JJIEKTPOHHBIM CTPOEHHUEM U TMOJOKEHUEM B
MePUOJINYECKOIN cucTemMe XumMudeckux ssemMeHToB .M. MenneneeBa»

Tema 1.3.
Ctpoenue BemiecTBa U
npupoaa XUMHUYECKON
cBs3u. MHorooOpasue
BCIIESCTB

Conep:xanue yueOHOro MaTepuaJia

Crpoenue BeniecTBa. XUMUYECKas CBsI3b. BUJIbI XUMHUYECKOM CBSA3M (KOBAJICHTHAs! HEMOJIIpHAs
U TOJISipHAsi, MOHHAsI, MeTaindyeckas). Mexanu3smbl 00pa3oBaHUsl KOBAJICHTHOM XUMHYECKON
cBs3u  (OOMEHHBIH W  JTOHOPHO-aKIENTOpHBIH). BomopomHas cBsi3b. BaleHTHOCTS.
DneKkTpooTpuuareabHOCTh. CTeneHp OKucaeHus. oOHbl: KATHOHBI U aHUOHBI

HpaRTn'{ecmle 3AHATHSA

[Ipaktrueckas padota Ne3. «CTpoeHHE BEIIeCTBa M MPUPOIA XUMUUYECKON CBSI3N».
JleMoHCTpauus Mojeneil KpUCTAUIMYECKUX PEIIETOK: MOHHOHM (XJIOpUJ HaTpusi), aTOMHOU
(rpaduT U anMaz), MOJEKYISIPHON (YTIEKUCIBIN Ta3, HOJ), METAIITNYECKON (HATPHil, MarHui,
Menp). Penienne mpakTHYecKuX 3aJaHuii Ha COCTABJICHUE DJIEKTPOHHO-TpapuuecKux (hopmyi
3JeMeHTOB 1—4 nepuoaoB

OK 01

Tema 1.4.
Knaccudukanms,

u HOMCHKJIATypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanuss HeopraHmdeckux BemlecTB. HoMeEHKIaTypa HEOPraHMYECKHX BEIIECTB
(oKcuAbI, TUAPOKCHUBI, KUCIOTHI, coyin). BemecTBa MOJEKYISIpPHOTO M HEMOJIEKYJISIPHOIO
CTpoeHusi. ArperaTHble COCTOSTHUS BemecTBa. Kpucrammmiecknue n aMopQHbIE BEIIECTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BeIllecTBa. THIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAsi, MOJIEKYIIsIpHasi,
MOHHAsl, METaJUINYeCcKas). 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAJUIMUECKOHN peIETKU

IIpakTHYecKHe 3aHATHSA

[IpakTnueckas padora Ne4. «HomeHk1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne mnpakTMuYecKMX 3aJaHUN MO KJIacCH(UKalMM, HOMEHKIAType M XHUMHYECKHM
(dbopMyllaM HEOPraHMYECKHUX BELIECTB PA3IUYHBIX KJIaccOB (YrapHbIM ras, yriaekucibli Tras,
aMMMaK, ralleHas U3BecThb, HeralleHast U3BeCTb, MUThEBAsl CO/Ia U APYTUX): Ha3BaHUsI BEIIECTB
o mexayHaponHoit (MYOITAK) unu TpuBHaibHOM HOMEHKIIAType M cOCTaBlieHUE (POPMYIIbI
XMMHUYECKHX BEIIECTB, OIpeJesieHne MPUHAMISKHOCTH K Kiaccy. ITouck mHpopmanuu mo
Ha3BaHMSIM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopMysiaM. AHAIN3 XUMUYECKONH HH(pOpMAIIH,
MOJTy4yaeMOil M3 pa3HbIX HMCTOYHHMKOB (CpPeICTB MaccoBoil mHGopmanuuu, cetb MHTEepHET U

Jipyrue)

OK 01
OK 02

Tema 1.5.

Conep:xanue yueOHOro MaTepuasia

OK 01
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Tunsl
peakuuii

XUMHNYCCKHUX

Xumuueckast peakuus. Kiaccupukanus v THIIBI XUMHUYECKUX PEAKIUN B HEOPTaHUYECKOH H
OPraHMYECKOM XMMMM. 3aKOHBI COXPAHEHHs MAacChl BEIECTBA, COXPAHEHMs U IPEBPALICHUS
SHEPTUM NPU XUMUYECKUX peakiusax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUY (YPAaBHEHUS
OKHCJICHUSA-BOCCTAHOBJICHHSI, CTENIEHb OKHUCICHMS, OKUCIUTEIb U BOCCTAHOBUTEID, IIPOLECCHI
OKHCJICHUS M BOCCTAHOBJICHUs, BA)XHCHUIIME OKUCIUTEIM M BOCCTAHOBUTEIH, METOJ
JIEKTPOHHOrO 0anaHca, 3JIEKTPOJIM3 pPAcTBOPOB U PpACIUIABOB BELIECTB, OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIMK B IIPUPOJIE, IIPOU3BOICTBEHHBIX IIPOLECCAX U KUZHEACATEIBHOCTH
OpraHU3MOB)

JlaGopaTopHble 3aHATUA

JIaGoparophas pab6ota Nel «THIbI XUMHUYECKUX PEAKLIUI».

HccnenoBanue TUHOB (1O COCTaBY M KOJIMYECTBY MCXOJHBIX M OOpa3yrOIIMXCS BEILIECTB) U
IIPU3HAKOB XUMUYECKUX peakunid. COCTaBICHUE yPAaBHEHUI peakLuii COEAMHEHNUS, PA3JI0KEHUS,
3aMeleHusi, oOMeHa, B T.4. PEaKLUil TOpeHUs, OKHUCIEHHUs-BoccTaHOBIIeHUs. CocTaBleHUE U
YpaBHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIMHA METOJ0M 3JEKTPOHHOro OallaHca.
PacueTHble 3a7auM Ha HaXO0XJEHHE OTHOCHTEIBHOH MOJIEKYJIIDHOM MaccChl, ONpEAEICHUE
MacCOBOM JI0JM XMMHUYECKHX 3JIEMEHTOB B CI0KHOM BEIIECTBE

OK 02

Tema 1.6.
Cxkopoctb
peaKkuuid.
paBHOBecHE

XUMHUYECKUX
XUMHUUYECKOE

Conep:xanue yueOHOro MaTepuaJia

CKopocTh peaklMM, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOJABI pPEArupyroIIUX
BEILECTB, KOHUEHTPALUU PEarupyroluxX BEIIECTB, TEMIEPATYPhl U IIOLIAAU PEaKIIMOHHOU
noBepxHOCTU. TernaoBbie 3QPEeKThl XUMUYECKUX PEAKIUI: 3K30- U SHJOTEPMHUUECKHUE PEAKIIUH.
OOpatuMble peakiuu. XuMHYeckoe paBHOBecue. akTophl, BIHUAIOIIME HAa COCTOSHHE
XMMHUYECKOTO paBHOBECHUS (KOHLEHTpalLlMs PEareHTOB WM MPOAYKTOB pEaKluu, JaBJICHUE,
temneparypa). [Ipunnun Jle HlaTense

HpaKaneCKne 3aHATHUSA

[IpakTuyeckass paGotra Ne5. «BausHue pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh XUMHYECKOM
pEAKIMM.

Pemenne mnpakTHKO-OPMEHTUPOBAHHBIX 33JaHUN Ha aHaiau3 (PAaKTOpoB, BIMSIOMUX Ha
M3MEHEHHE CKOPOCTH XUMUYECKOW peakluu. 3aBUCUMOCTh CKOPOCTH XUMHUECKON PEaKIMH OT
IIPUCYTCTBUS KaTalM3aTopa Ha IMpUMEpPE Ppa3lIoKEHHs IEPOKCHIA BOJOPOJA C IOMOIIbIO
JUOKCHIa MapraHiia M Karajnaspl. PellleHne NpaKTHKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHenne npuniuna Jle-lllatense A HaXOXKACHUS HANpaBJICHUS CMEUICHUS PaBHOBECHS
XUMHUYECKOHN peakuy U aHalIu3 (PakTopoB, BIUSIOMIKMX HA CMEIIEHHE XUMUYECKOTO PaBHOBECHSI

JlabopaTopHble 3aHATHSA

OK 01
OK 02
IK 2.1
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JlaboparopHasi pabora Ne2 «M3ydyeHHe 3aBHCHUMOCTH CKOPOCTH XHMHYECKOW PEAKIMH OT
KOHIEHTPALUU PearupyroniX BEIIeCTB U TEMIIEPATyPhI».

JIaboparopHasi paboTa Ha BEIOOD:

1. JlaGopatopHass pabora Ne2.1 «OmpeneneHne 3aBHCUMOCTH CKOPOCTH PEAKIUH OT
KOHIIEHTPAIIMU Pearnupyronux BemecTsy. McciaenoBanrue 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KoHIeHTpauuu. OnpezenieHne KOHCTAHThl CKOPOCTH PEAKIMU rpapuuecKuM METOIOM.

2. JlabopatopHas pabora No2.2 «OmpeneneHrne 3aBUCHMOCTH CKOPOCTH PEAKIMH OT
TeMreparypbl». MccrienoBanue 3aBHCUMOCTH CKOPOCTH peaklMHM OT TemmepaTypsl. Pacuer
SHEPTUU AKTHBAIUH PEAKIIUU

Tema 1.7.

PactBopsl, TEOpHUs
AJIEKTPOJTUTUYECKOM
JIMCCOIMAIINN W MOHHBIN
oOMeH

Coaep:xanue yueOHOro MaTepuaJia

PactBopbl. Buabl pacTBOpOB 1O COJNEPKAHHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTS.
[lonaTne O aucCHepcHBIX cucreMax. VICTHHHBIE W KOJUIOMJIHBIC pacTBOphl. MaccoBas 10Jis
BelecTra B pactBope. [lonstue o BogopoaHom nokaszarene (pH) pactBopa. DiekTponuTuieckas
mucconuanusi. CuibHbIe U c1a0ble 3JeKTPOIUTHI, HEINEKTPOIUThI. Peakinu noHHOro obmMeHa

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne3 «IIpuroroBieHne pacTBOPOBY.

[TpurotoBiicHrE PacTBOPOB 3aJaHHOW MACCOBOM JI0JIel PAaCTBOPEHHOI'O BEIECTBA, IIPOBEICHHUE
peakuuii HMOHHOrO OOMEHa, OIpPEACICHUE Cpelbl pAcTBOPOB BEIIECTB C I[OMOIIBIO
YHUBEPCAJIBHOTO HMHIMKATOpa (KHCIas, HEeHTpalibHas, IIeJIOYHAsH). 3aJlaHusl Ha COCTaBJICHHE
HMOHHBIX peakluui. Pemenne npakTUKO-OpHEHTHUPOBAHHBIX PAaCUYETHBIX 3aJaHUM Ha pacTBOPBHI,
WCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJICTBEHHOM JCATEIBHOCTH Y€JI0BEKa

JlabopaTtopHas padota Ned «Peakiuu ruiponsa.

HccnenoBanue cpebl pacTBOPOB o€, 00pa30BaHHBIX CHILHBIMU U CIIA0BIMU TPOTOIUTAMHU, U
WX peaklui C pacTBOpaMH INEI0YM W KapOoHata HaTpus. CocTaBlIeHUE PEaKIuil THIPOIH3a
coJiei

JlabopaTtopHas padota Ne5 «MccnenoBanue AUCIEPCHBIX CUCTEM.

Crpoenue u GakTopbl YCTOHYMBOCTH AMCIIEPCHBIX cucTeM. CTpoeHue mulemsl. PaccenBanue
CBeTa MpHU MPOXOXKJICHUU CBETOBOIO MydYKa Yepe3 ONTUYECKH HEOJAHOPOAHYIO cpeny (3ddexTa
Tunpans). [Ipurotoienue 1 U3ydeHrne CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIIEH3HH,
IMYIIBCUH, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHHHBIX W KOJUTOUTHBIX PACTBOPOB,
BbISIBJICHHE OCHOBHBIX Pa3IMYMi MEX]1y HUMH

OK 01
OK 02
OK 04
OK 07
IIK 2.1

KonTtpouabHnas pa6ora 1

CrpoeHue BeniecTBa 1 XMMUYECKUE peakiuu (1o paszaeny 1)

Paznen 2. Heoprannueckasi XumMus
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Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKHUX
BCIIESCTB

Coaep:xaHue yueOHOro MaTepuaJia

Merambl. [lomoxkenne wmetaoB B Ilepuomnueckoid cucTeMe XHMHYECKHX SJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS DJICKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme ¢uznueckue
cBoiicTBa MeTauioB. CIIaBbl METAUIOB. DJEKTPOXUMHYECKUN DSl HANPSIKEHUH METAJUIOB.
XUMHUYECKHE CBOMCTBA BAXKHEUIINX METAJJIOB (HATpUM, Kalnui, KalblUi, MarHUi, aTFlOMUHUHI,
IIMHK, XpOM, JKeJe30, Meab) M uX coeauHeHuid. OOmme crocoObl TOJYYEeHHs] METAJUIOB.
[TpuMeHEeHHEe METAJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenue nemeraiuioB B [leproanueckoit cucreMe XuMu4eckux 3iaeMenToB J[. 1.
MenpaeneeBa U OCOOEGHHOCTH CTpPOCHHS aromMoB. Du3MYecKkWe CBOWCTBA HEMETAJIOB.
AnoTponus HeMeTalyIoB (Ha mpuUMepe KUCIopoaa, cepsl, pochopa u yriepoaa). XumMuueckue
CBOWCTBA U MPUMEHEHNE BAKHEHIIINX HEMETAIUIOB (TAJIOTEHOB, CEpPHI, a30Ta, Gocdopa, yriepoaa
U KpEeMHHUsI) U UX COCOUHEHHH (OKCHUIOB, KHUCIOPOACOMAEPKAIIMX KHCIOT, BOJOPOIHBIX
coenunenuil). [I[puMeHeHne BAXKHEUIIINX HEMETAJVIOB U UX COCIMHEHUM

XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB (OKCHIOB, TUAPOKCHUIIOB,
KHCIIOT, cojiell u Jp.). I'eHeTHueckast CBsSI3b HEOPraHUYECKUX BEILECTB, MPUHAJICKAIIUX K
pa3IMYHbIM KjlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX
COEJIMHEHMH, BHICIIMX OKCHJIOB M THAPOKCUIIOB

IlpakTHyecKue 3aHATHSA

[IpakTuueckas padota Ne6. «DU3NKO-XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIIECTBY.
CocraBiieHHE ypaBHEHUN XUMHUYECKHMX PEAKIUH C yYaCTHEM TMPOCTBIX U  CIOXKHBIX
HEOPraHWYECKNX BELIECTB: METAUIOB M HEMETAJIOB; OKCHUJOB METAJJIOB, HEMETAIUIOB H
aM(OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX KHCIOT, OCHOBAHUN M aM(pOTEPHBIX I'MJIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BelecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIH
00BEMY OIHOTO M3 YYacTBYIOIIUX B PEaKIMM BELIECTB, pacy€Thl Macchl (00bEMA, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO M3 BELIECTB MMEeT IpuMecH. Perenne npakTuko-
OpPUEHTHPOBAHHBIX 3aJaHUM Ha CBOICTBa, COCTAB, MOJY4YEHHE U OE30MACHOE HCIIOIb30BaHHUE
BOXHEHIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U MPO(eCcCHOHANBHOM JesITeIbHOCTH YeJI0BEKa

JlabopaTropHble 3aHATUSA

JlaboparopHast pabota Ne6 «CBoiicTBa META/UIOB U HEMETAJLIOBY.

HccnenoBanne (U3MUECKUX U XUMHYECKHMX CBOWCTB METAUIOB M HEMETAUIOB. PerieHue
OKCIICPUMCHTAJIBHBIX 3a1a4 110 CBOMCTBAM XUMHUYECKUM CBOMCTBAM METAJIOB U HEMETAJIJIOB, 110
pacrmo3HaBaHHIO M MOJTYYCHHUIO COSIMHEHNN METAIIOB U HEMETAJLJIOB

OK 01
OK 02
OK 04
IIK 2.1

Tema 2.2.

ConepxaHue yueGHOro MaTepuaJjia

OK 01
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Nnenrudukanus
HEOPTraHUYECKUX
BEIIECTB

HpaRTn'{ecmle 3aHATHUSA

[IpakTnueckass pabora No7. «KadecTBEeHHbIE XUMHUYECKHE PEAKIUH, XapaKTepHBbIC s
oOHapyKeHHsI HEOPraHMYECKHUX BElIecTB (KATHOHOB U aHUOHOB)».

CocraBieHue ypaBHEHHI peaknuii oOHapykeHus KaTHOHOB [-VI rpynm u aHMOHOB, B T.Y. B
MOJIEKYJISIpHOIT ¥ HOHHOU ¢opmax. Peakium oOHapy>KeHUS HEOPraHMUYECKHUX BEIIECTB B
peanbHBIX 00BEKTaX OKPYKAIOIIEH cpeibl

JlaGopaTopHble 3aHATUA

JlaGopaTtopHas padora Ne7 «nenTudukaiys HeOpraHMIECKUX BEIIESCTBY.

Pemenue sxcneprMeHTaNbHBIX 33Ja4 110 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJLIOB, 110
pacrmo3HaBaHUIO W TMOJYYCHHIO COCJUHEHUN METAJIOB U HEMETaJIoB (B3aMMOJEWCTBUE
THJIPOKCUIA aTFOMUHHS C paCTBOPAMHU KHUCIIOT M 1enoueii,). nenTtndukanus HeopraHnuaecKux
BemlecTB (KaTMoHOB [-VI rpynn wiM aHMOHOB) C MCIOJIB30BAHHEM HX (DU3HKO-XUMHUYECKHX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUM.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaGopatopHnas pabota Ne 7.1 «AHanuTHueckue peakunu katnoHoB [-VI rpynmy». [IpoBenenne
KaueCTBEHHBIX PEaKLUi, HCTIOIb3yEeMbIX U OOHApYKEHHUS KaTUOHOB | rpynmbl (Kanus, HaTpus,
Marausi, ammoHus), Il rpynnst Ha npumepe Oapus, 111 rpynmnsr — cBunua, IV rpymnmnsl — antoMuHus,
V rpymnst — kene3a (II u III), VI rpynnel — Hukens. Onucanue HaOMIOJaeMbIX SIBICHUNA U
COCTABJICHHE XUMHYECKUX PEAKIIHA.

2. JlabGoparopHast pabGota Ne 7.2 «AHamuUTHUYECKHE pEAaKLMU AaHUOHOBY. IIpoBeneHue
KaueCTBEHHBIX PEAKIIMN, UCIOJIb3YeMBbIX /I OOHapyKeHUsl aHMOHOB: KapOoHarta, ¢ocdara,
cynbdara, cyabuia, HUTpaTa, xjopuaa u 1p. Onucanue HabI0JaeMbIX IBJICHUI U COCTaBIICHHE
XMMHYECKUX PEAKIUI

OK 02
OK 04

Tema 2.3.
[IpousBoacTeo
HEOPraHUYECKUX
BEIIECTB. 3HaueHue
U TPUMEHEHHE B OBITY
Y Ha MPOMU3BOJICTBE

Coaep:xxanue yueOHOro MaTepuaJia

OOmue mpencTaBieHUs] O MPOMBILIUIEHHBIX CIOCO0aX MOJYYEHHs XMMHUYECKHUX BeUIecTB (Ha
IpUMepe MpPOU3BOJACTBA aMMHUAKa, CEPHOM KHUCIOTHI). UepHas W IBETHas METAJUTypIHsl.
[IpakTHueckoe NpUMEHEHHE 3JIEKTPOJU3a JUIsl MOJYyYEHHUS LIEJIOYHBIX, MIEI0YHO3EMEIbHBIX
MeTauIOB U amioMuHMA. CTEKJI0 M CHJIMKaTHas NPOMBINUIEHHOCTh. [Ipobiema oTX0m0B U
MOOOYHBIX TPOIYKTOB

IIpakTuyeckue 3aHATHSA

[TpakTruyeckas padora Ne8. «Heopranuyeckass XUMHsS B COBPEMEHHOM MUDPE».
Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHUI O POJIM HEOPTaHWYECKOW XMMHMU B Pa3BUTHU
MEIULIMHBI, CO3/1aHUU HOBBIX MaTEPUAJIOB (B CTPOUTENBCTBE U AP. OTPACISIX MPOMBIIIIJICHHOCTH),

OK 01
OK 07

19




HOBBIX HCTOYHHKOB JHEPruH (aIbTEPHATUBHBIC WCTOYHUKH DHEPTHU) B PEIICHUU TPOOIieM
9KOJIOTHUECKOM, SHEPreTHYeCKON U MUILEeBOM 0e301acHOCTH

KonTposabHasi padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (110 pa3neny 2)

Pa3neua 3. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

Tema 3.1.
Knaccudukanus,
CTPOCHHUE

51 HOMEHKJIaTypa
OpraHUYECKUX BEIIECTB

Copep:kaHue y4eOHOTr0 MaTepuaJia

[Ipeamer opranudeckoil XuMuu: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B MOJYUYEHUHU HOBBIX
BEIIECTB U MarepuasioB. Teopusi CTpoeHUs OpraHUYecKux coequHeHud A.M. bytiepona, eé
OCHOBHBIC TONOXKeHUsl. CTpyKTypHbIE (OPMYJIBI OpPraHWMYECKHX BemlecTB. | omomorus,
n3oMepusi. XMMUYecKas CBSI3b B OpraHMYECKUX COCUHEHHX: KpaTHbIE CBS3H, G- U T-CBS3H.
[IpencraBinenre o KiaccU(UKAIMA OPraHWYECKUX BemecTB. HoOMEHKIaTypa OpraHHYECKUX
COCUHEHMUI (cHucTeMaTHYecKas) W TPHUBUAIbHbIE HA3BAaHUS BaXHEHIIMX MpeicTaBUTENEH
KJIACCOB OPTraHUYECKUX BEIECTB

IlpakTH4yecKue 3aHATHSA

[IpakTuyeckas padora Ne9. «HomeHK1aTypa OpraHi4ecKuX BEIIECTBY.

O3nakomiieHHEe C oOOpa3llaMd OpPraHWYEeCKMX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE,
MOJICJINPOBAaHUE  MOJIEKYJ] ~ OpPraHHYeCKUX  BEUIECTB,  HAONIOJEHHME U OIHUCAHHE
JEMOHCTPALIMOHHBIX OINBITOB II0 IPEBPAILECHUI0 OPraHWYECKUX BEILECTB IIPU HArpeBaHUU
(nnaBnenue, oOyrnuBanue u ropexue). CocraBieHUE MOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX
¢GbopMy1 OpraHMYEeCKMX BEUIECTB OTAEIbHBIX KJIACCOB, HCHOJB3yd HUX Ha3BaHUS IO
CHUCTEMAaTUYECKOM U TPUBUAIBHOM HOMEHKJAType (3TWUJIEH, aleTW/IeH, [NIMLEpHH, (eHod,
¢dbopmanpaerua, yKCycHas KMCIOTa, TIUIMH). PacueTsl mpocTeiineil (popMynbl OpraHndeckoi
MOJIEKYJIbl, HCXO/Isl U3 3JIEMEHTHOTI'0 cocTana (B %)

OK 01

Pasznen 4. Yraesonopoabt

12

Tema 4.1.
YrineBomopoael U HX
MPUPOJHBIE HCTOYHUKU

Conep:xaHue y4eOHOro MaTepuaJsia

IIpenenpHbIE YyTIeBOAOPOABI (AJIKaHBI): COCTAB U CTPOCHHE, TOMOJIOTMYECKUN psll. MeTaH U 3TaH:
COCTaB, CTpOeHue, (U3MUecCKne U XMMHUYECKHE CBOMCTBa (peakuuM 3aMelleHHs U TOPEHHUs),
HAax0’KJICHUE B IIPUPOJIE, OJYYEHUE U IPUMEHECHHE

HenpenenbHble yrieBogopo/ibl (aIKeHbl, alKaJAUEHbl, aTKUHBI).

ATIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUI Psii. DTWIEH U NPONMWIEH: COCTaB, CTPOECHHUE,
¢bu3nyecKkre 1 XuMUYECKHe CBONCTBA (peaKuu THIPUPOBAHMS, FAIOT€HUPOBAHNUS, THPATALIUH,
OKHCJICHHS U TOJIMMEPU3ALIMH) MTOJTyYeHHE U IPUMEHEHHE.

OK 01
OK 02
OK 04
IIK 2.1
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Anxamuensl: Oyragues-1,3 u metunOyraaueH-1,3, XuMu4deckoe CTpOCHHE, CBOMCTBA (peakius
MOJIMMEpU3aliK), MPUMEHEHHE (Ui CHHTE3a MPUPOJHOIO M CHHTETHYECKOro Kaydyka M
PE3UHBI).

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHUECKHUU psAl. ALETUICH: COCTaB,
XUMHYECKOE CTpOCHHE, (U3NYECKME W XUMHYECKHE CBOWCTBA (pEaklud TUAPUPOBAHUSA,
raJIOTEHUPOBAHUS, TUIpATAllUd TOpEHUs), TOJy4yeHHe U  MpUMEHEeHHEe (UCTOYHHK
BBICOKOTEMIEPATYPHOT'O IJIAMEHU JIJIsl CBAPKU M PE3KH METAJLJIOB)

Apomarnyeckue yrieBofopoib! (apeHsl). beH3on u Tosyon: cocras, CTpoeHue, pusnueckue u
XMMHUYECKHUE CBOMCTBA (PEaKIMK TaJOr€HUPOBAHUS U HUTPOBAHHUSA), IOJyUYEHUE U IPUMEHEHUE.
TokcuyHOCTh apeHoB (BiIMsHUE O€H30J1a HA OPraHU3M 4elloBeKka). ['eHeTHueckas CBsI3b MEXIy
YTJI€BOA0POAAMHU, IPUHAIEKALTMMU K Pa3InYHbIM KJIaccaM.

ITpupoHble UCTOUHUKHU yTiIeBoA0poAoB. [Ipupoauslii ra3 u nonytHsle HedTsHbIE Ta3bl. HedTh
u e¢ mpoucxoxaeHue. CrocoObl mepepaboTKu He(TH: TMEeperoHKa, KPeKUHT (TepMHUUYECKHIA,
KatanuTudeckuit), nuposnus. IlpomgykTsl nepepaboTku HedTH, HX NpPUMEHEHHE B
MPOMBINICHHOCTH U B ObITy. KaMeHHBIH YToJib M MPOIYKTHI €r0 NepepadoTKu

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBa
YIJIEBOAOPOJOB

Coaep:xxanue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHATHUS

JIaboparopHas pabota Ne8 «CBoiicTBa yrieBog0pOI0B.

TpuBuanpHas U MEXIyHAapOJHAs HOMEHKJIATypa, XMMHUYECKHUE CBOICTBA, CIIOCOOBI MOTY4YEHUS
yIIA€BOIOPOA0B. MoienupoBaHue MOJIEKYT U XMMHUYECKHUX IMPEBPAILIEHUI yrIeBOJOopOIOB (Ha
IIpUMepe dTaHa, ITHIIEHA, alleTHIIEHa U JIp.) U FaJIoreHONpPON3BOAHbIX. KauecTBeHHbIE peakiun
YIIEBOJIOPOIOB PA3IMYHBIX KJIaccoB (0OecIBeurBaHHe OPOMHOM MM MOAHOW BOJBI, pacTBOpa
NepMaHraHaTa Kajius, B3aUMOJICHCTBUE alleTUJIEHAa C aMMHAauyHbIM pPacTBOPOM OKCHaa cepedpa
(1)), xauecTBeHHOE OOHapYKEHHUE YIIepoia U BOAOPOAA B OPraHUUECKUX BEIIECTBAX.
[TonydyeHnue sTUIEHA W3 3TaHOJIA B JJAOOPATOPUM U M3yUEHUE €ro (PU3MUECKUX U XMMHUYECKHUX
cBoicTB. CocTaBieHUE peaKIuil MPUCOEANHEHUSI U OKUCIIEHUS Ha MpUMepe 3TUiieHa. Pemenue
pacueTHBIX 33Ja4 ¢ UCMOJIb30BaHUEM INIOTHOCTH ra30B IO BOJOPOJY U BO3IYXY

OK 02
OK 04

KonTtpoJubnas paéora 3

Teopus cTpoeHHs OpraHUYECKUX COSIUHEHUH. YTIeBO10poabl (110 pasznienam 3 u 4)

Pasznean S. Kucaopomoconepsxkamnue oprannyecKkie coeIuHeHus

12

Tema 5.1.
Cruprtel. ®eHon

Conep:xanue yueOHOro MaTepuaJia

[IpenenpHbIe 0JTHOATOMHBIE CIIUPTHI (METAHOJ U 3TAHOJI): CTPOCHUE, PUZNUECKUE U XUMHUECKHE
CBOMCTBA (peakIMM ¢ aKTUBHBIMU METaJUIaMH, TaJIOI'€HOBOJOPOJAAMHU, TOPEHUE), TPUMEHEHHE.

OK 01
OK 07
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Bonopoansie cBsi3M MeXIy MOJIEKYJIaMH CIIUPTOB. PU3MOIOTMYECKOE AEHCTBHE METAaHOIA U
9TaHOJa Ha OPraHU3M 4eJIOBEKa.

MHoroaToOMHBIE€ CIUPTHI (ATUIICHIIIMKONb U TIUIEPUH): CTpOCHHUE, (PU3NYECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJICHCTBME CO INEIOYHBIMM METAUIaMH, KAauyeCTBEHHAas peakuus Ha
MHOI0aTOMHBIE CHUPTHI). PUZHOIOIMUECKOE JIEHCTBUE HA OpraHu3M 4denoBeka. IIpumenenue
[JIALEPUHA U STUJICHTJIUKOJIS.

@enon. CtpoeHue MOJEKYJbl, (PU3MYECKHEe M XMMUYECKHE CBOMCTBa (eHona. TOKCHYHOCTh
¢eHoa, ero puznonornyeckoe IeiicTeue Ha OpraHu3m yenoseka. Ilpumenenue gpenona

Tema 5.2.
ANBOETUIbL.

KapOoHoBBIE KHUCTOTHI.

Crnoxubie 3¢upsbl

Coaep:xaHue yueOHOro MaTepuaJia

Anpaeruipl U KeToHbI (opManblerui, aneTaibJeruj, aleToH): CTPOeHHE, (PU3NYECKHE U
XMMHUYECKHE CBOMCTBA (pEaklUMM OKHUCIIEHUS M BOCCTAHOBJICHHS, KaueCTBEHHBIE PEAKIIMH),
MOJIy4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNEIbHbIE KapOOHOBBIE KHCJIOTHI (MypaBbHHAs U YKCYCHasi KHCJIOTHI):
cTpoeHue, (GuU3NYECKUEe U XHUMHUYECKHME CBOHCTBa (0OmIMe CBOMCTBA KHCIOT, pPEaKIHs
TepuUKaAIMK), TOdydeHHe u mnpuMeHeHue. CTeapuHOBas M OJEHHOBAs KHCIOTBHI Kak
MIPEJICTAaBUTENH BBICIINX KaPOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, KX
MOIOIIEE ACHCTBUE.

Crnosxuble 3(hUphl KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ HApOIu3 clI0KHBIX 3GUpoB. XKupsl.
I'uapomnns xupos. [Ipumenenne xupoB. buosornueckas posb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepuaJia

VYrneBonbl: cocraB, Kiaccuukamusi yrieBoJoB (MOHO-, TU- M TOJHcaxapujbl). ['moko3a —
NPOCTEUIINI MOHOCaXapuJ: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (U3NYECKHEe U XMMUYECKHE
CBOMCTBa TIUIIOKO3bl (B3aumopelicteue c¢ rugapokcugom meau (II), okucieHume amMMHayHBIM
pactBopoM okcuja cepebdpa (I), BoccranoBeHue, OpoKeHUE IIII0KO03bI), HAX0XKIEHHE B IPUPO/IE,
MPUMEHEHHE TIFOKO3bl, OMOJIOTHYECKas pOJIb B JKU3HEICSITEIHLHOCTH OpraHM3Ma YeJOBeKa.
®dotocunTe3. PpyKTO3a KaK U30MEP TITIOKO3BI.

Jlucaxapuapl: caxapo3a, MalbTo3a. BocCTaHaBnIMBamOIIME W  HEBOCCTAHABIUBAIOIIHE
mucaxapuabl. ['maponus aucaxapunoB. HaxoxeHre B Ipupoje U IpUMEHEHHeE.
[Tomucaxapuapl: Kpaxmai, TIHKOTeH H Ieiuroiio3a. CTpoeHHe MakpOMOJIEKYN Kpaxmalna,
TJIMKOT€Ha M LEeJUTI003bl. PU3nMYeckue CBOWCTBA Kpaxmaja M IEJUII0JI03bl. XHMHUYECKHE
CBOWCTBA Kpaxmaja: THAPOIN3, KAYeCTBEHHAs pEaKIHs C HMOJOM. XHMHUYECKHE CBOWMCTBA
LEJITIOJIO3bI: TUAPOIIU3, oTydeHHne 3(pupoB 1emnoso3bl. [ToHsaTue 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN HIEINK)

OK 01
OK 02
OK 04

Tema 5.4.

Conep:xanue yueOHOro MaTepuaJia

OK 01
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DOU3NKO-XUMHYECKHE
CBOICTBa
KHUCJIOPOJA0COAECPKALINX
OpraHN4YeCKUX
COCIMHECHUI

HpaRTn'{ecmle 3AHATHSA

[Ipaktnueckas pabora NelO.
COCIMHECHUI.

TpuBuanbHas ¥ MEKXAyHApPOAHAS HOMEHKIATYPa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI TOIYyUCHHUS
CIUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(UPOB, ATBJIETUIOB U KETOHOB. COCTaBIIEHHE CXEM
peakuuii (B TOM 4HCIIE O TPEUIOKCHHBIM LEMOYKaM IPEBPALICHUI), XapaKTEePHU3YIOIINX

XUMHUYECKHUE CBOMCTBA KUCIOPOJAOCOACPKAIINX OPTraHUUECKUX COSAMHEHUN

((HOMGHKJ'IaTypa KHUCJIOpOJOCOALCPKAIINX  OPraHUYCCKUX

ITpaktnyeckas pabora Nell. «Xumuueckue u pusnueckue CBOWCTBA KHUCIOPOAOCOIAEPIKALINX
OpPraHUYECKUX COCAUHEHUSD.

[IpoBenenue, HaOdIOAEHHWE U OINMCAHME JIEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHPTOB,
Ka4eCTBCHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKuciieHHe 3TaHona okcumom meau (1)),
MHOTOATOMHBIX CITUPTOB (B3aumojeiictBue riuunepuna ¢ ruapokcuaom meau (1)), anpaernmos
(oxucneHne aMMHUayHBIM pacTBopoM okcuaa cepeopa(l) u  rumpoxcumom wmemu  (11),
B3aMMOJICHCTBHE KpaxMalla C HOJIOM), M3y4eHHE CBOUCTB paCTBOPA YKCYCHON KUCIIOTHI.
[IpakTueckoe  NpPUMEHEHME  OSTWICHIVIMKOJNSA,  IiuuepuHa, ¢enona.  I[IpumeHnenue
dbopmanpaeruia, aneTaabAeruia, yKCyCHOH KUCIO0Thl. Pelenne skcrepuMeHTaIbHbIX 3a/1a4 10
M3YYEHHUIO PU3UKO-XMMUYECKUX CBOMCTB KHCIOPOAOCOACPKAIIMX OPTaHUICCKUX COSTMHEHUN

OK 02
OK 04

Pa3zgen 6. A3oTocoaepxamye OpraHudecKue coeInHeHust

SN

Tema 6.1.
AMUHEL
AMHWHOKHCIIOTEHI.
benxnu

Coaep:xanue yueOHOro MaTepuaJia

AMWHBI: METWJIAMUH — NPOCTEHIINI NPEACTaBUTEIb AMMHOB: COCTaB, XUMHYECKOE CTPOEHHUE,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA, HAXOXK/IEHUE B IPUPO/IE.

AMUHOKHUCIIOTEl Kak aM(OTEpHblE OpraHUYecKHe coelAuHeHHd. DPU3NyYecKue M XHUMUYECKHE
CBOWCTBAa aMUHOKHCIOT (Ha mIpuMepe TIiHulMHA). buonmormdeckoe 3HaYeHHE aMHHOKHUCIIOT.
[TenTuae!.

benku kak npuponnsle noiauMepsl. [lepBuuHasi, BTOpUYHas M TPETUYHAs CTPYKTypa OEIKOB.
XuMHYEeCKHE CBOMCTBA OEJIKOB: TMIPOJIN3, ACHATYpallus, KAYEeCTBEHHbIE peaklluy Ha OeIKu

IIpakTHYecKHe 3aHATHSA

[TpakTuueckas padora Nel2. «CBoicTBa a30TOCOEPIKAIIMX OPTAHUYECKUAX COCTHHCHUI.
dusznueckue M XHMMHYECKHE CBOWCTBA aMHMHOB (pPEakUMHU C KHUCIOTaMU M TOPEHHs) U
aMUHOKHCIIOT (Ha mpuMepe TiunuHa). Habmonenne u onrcaHue TeMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypaius OeJIKOB MPU HATPEBAHHH, [IBETHBIC PEAKITUU OEIKOB

OK 01
OK 02
OK 04

Pasznen 7. BoIcOKOMOJIEKYISIpPHBIE COCAUHECHUS

N

Tema 7.1.
TlmacTmaccel.

Conep:xanue yueOHOro MaTepuaJia

i

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
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Kayuyxu. Bonokna

[Ipaktuyeckas pabora Nel3. «CuHTe3, aHanM3 U KIACCH(PHUKAIMA BBICOKOMOJIEKYISPHBIX
COCTUHEHUN )

OCHOBHBIE TIOHATUS XHMMHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHHH: MOHOMEp, MOJUMep,
CTPYKTYpPHOE 3BEHO, CTENEHb IMOJIMMEPU3ALNHU, CPEOHss MoJeKyJsipHas Macca. OCHOBHBIE
METO/BI CHHTE3a BBICOKOMOJICKYIISIPHBIX COSAMHEHUH — MOJIMMEPU3aLUs H TOJTUKOHICHCAIIHSI.
O3HakomiieHHE ¢ 00pa3llaMu MPHUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB:
IUIacTMacChl (TOJIMATUIICH, MTOJIMIPOIHIICH, TOJMBHHUIXIOPHI, MTOJMCTUPON); HATYPaIbHbBIN U
CHUHTETHYECKHEe Kaydykd (OyTaaMeHOBBIH, XJIOPONPEHOBBIM W H3O0MPEHOBBIN); BOJIOKHA
(HaTypanbHblE (XJIONOK, IIEPCTh, WIENK), MCKYCCTBEHHbIE (ALlETATHOE BOJIOKHO, BHCKO03a),
CHUHTETHYECKHUE (KaIlPOH U JaBCaH)

[IpakTuueckass pabora Neld. «l'eHermyeckass CBsI3b MEXIy KIaccaMH OpPraHMYECKHX
COETUHEHUIY.

Pemenue nenouek mpeBpalleHUH HAa TEHETHYECKYIO CBSA3b MEXAY KJIacCaMHU OpPraHMUYECKHUX
COEJMHEHUI C COCTaBJIEHMEM Ha3BaHUN OPraHWYECKMX COEIMHEHUH IO TPUBHMAIBHON WM
MEX1yHapOJAHON CUCTEMAaTUYECKON HOMEHKIAaType. Perienne pacueTHbIX 3a/1a4 110 ypaBHEHUSAM
PeaKIMii ¢ yJacTHEM OPraHUYECKHUX BEIECTB

OK 04
IIK 2.1

KonTpoJsbHas padora 4

CTpyKTypa U CBOWCTBA OPraHMYCSCKHUX BEIIeCTB (110 pas3aeiaam 5-7)

IIpodeccnonanbHo opu

€HTHPOBAHHOE cojlep:KaHme (coiep:KaHue MPHKJIATHOT0 MOIYJIsI)

48

Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA

12

Tema 8.1.
Oprannueckue BeUecTBa
B KU3HCACATCIIBHOCTHU
YeJI0BeKa.
[IpousBoacTBo u
MIPUMEHEHHE
OpPraHn4Y€CKuUX BCUICCTB B
MPOMBILIIIEHHOCTH

ConepxaHue y4eGHOro MaTepuaJjia

[IpaBuia HKOJIOTHYECKU IEI€CO00PA3HOTO MOBEACHUSI B OBITY M TPYIOBOW AESITENHHOCTH B
LEJIIX COXPAHEHHS CBOErO0 3JI0POBbS M OKPYKAKOWIEH NPUPOJHOM CpEabl, OMACHOCTH
BO3JECHUCTBUSA HA JKUBBIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB OTAEIBHBIX KJIACCOB
(YyrneBomopo/ibl, CIUPTHI, (HEHONBI, XJIOPOPTaHUUECKHE TMPOU3BOJIHBIE, aTbIACTUIBI U p.),
IOKa3arelb MPEeAESIbHO TOIYCTUMONW KOHLIEHTPALMHU U €r0 UCIIOJIBb30BAHHUE.

buooprannueckue coequnenus. [Ipumenenre u 6uonorudeckast poib yriaeBoaoB. OKucieHne
YIJIA€BOJIOB — UCTOYHHUK SHEPTUU KHUBBIX OpraHu3MoB. OOnacTh MpUMEHEHHUsS aMHHOKHCIOT.
[IpeBpamienust 6eMKOB UMK B opranu3me. buonorndeckue GpyHkiuu 6enkoB. buonorndeckue
(GyHKIUY kUpoB. Posb opraHndeckoil XuMUM B pelIeHUH MpoOiieM MHIEeBOi 0€30MacHOCTH.
HyxnenHoBble KuCHIOTHI: cocTaB U cTpoeHne. CtpoeHne HykieoTu0B. CoCTaB HyKIEMHOBBIX
kucioT (JHK, PHK). Poins HyKJIIEMHOBBIX KUCIOT B JKU3HEACSTEIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

IIpaktuyeckass pabora NelS. «IIpom3BoACTBO M MNpPHUMEHEHHE OPIaHMYECKHUX BEIIECTB B

OK 01
OK 02
OK 04
OK 07
IK 2.1
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MIPOMBILIIIICHHOCTH.

[IpousBoncTBO MeTaHoa, nepepadorka HePTH. [ToNMATHIIEH KaK KPYMTHOTOHHAKHBIM MPOTYKT
XUMHUYECKOTo Mmpou3BojACTBa. [Ipumenenue stunena. [IpousBoACTBO U MpUMEHEHHUE KayyyKa U
pe3uHbl. CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHUE, cBoWcTBa. IIpakTnueckoe
UCIOJIb30BaHNE BOJIOKOH. CHHTETUYECKHE IJICHKU: W3OJSALUS IS MPOBOJIOB, MEMOPAHBI IS
OTIPECHEHHUSI BOJbI, 3AIIUTHBIC TUIEHKH JJI1 aBTOMOOUIIEH, MIaCThIPU, XUPYPTUUECKUE MTOBSI3KH.
HoBble TeXHOI0rMH JaIbHEHNIIIEr0 COBEPIICHCTBOBAHUS OJMMEPHBIX MaTEPUAJIOB

Tema 8.2.

XHUMHYECKHE
TEXHOJIOTHH

B ITOBCETHCBHOM
u  npodeccCHoHATbHOU
JIESITEILHOCTH YSJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

Ponp xumuu B obOecredueHUHM 3KOJOTMYECKOW, PHEPreTHUECKOW M TMHUIIEBON Oe30MacHOCTH,
pa3sBUTHUM  MEIMLMHBL, CO3/JaHUM HOBBIX MarepuajgoB (B 3aBUCUMOCTH OT BHJA
poeCCHOHATTLHOMN JEATEIBHOCTH ), HOBBIX HCTOYHUKOB SHEPTUU (aJIbTEPHATUBHBIC UCTOYHUKA
sHeprun). IloHATHE O HayyHBIX METOJAaX IIO3HAHMS BELIECTB M XHMHYECKUX pEaKIUi.
[IpencraBnenns o0 OOMMX HAYYHBIX MPHHLIUIAX MPOMBIIUIEHHOTO TOJXYYEHHUS BaKHEUITNX
BEIIECTB (Ha IpuMepax MPOU3BOICTBA AMMHUAKA, CEPHOI KHCIOThI, METAHOJIA).

YenoBek B MUpe BELIECTB, MATEPUATIOB U XMMHUYECKUX PEAKLMN: XUMUS U 3J0POBbE YEIIOBEKA:
npaBuiga O€30IaCHOTO HCMOJIb30BAaHUS JIEKAPCTBEHHBIX IIpernapaTroB, OBITOBOM XHMUHU B
ITOBCEIHEBHOM KU3HU. BhITOBAs XUMHUUYECKAsi TPAMOTHOCTD

IlpakTH4yeckue 3aHATUSA

[Ipaktuueckas padora Nel6. «[IpumMeHEeHHE XMMHUECKHUX BEIIECTB U TEXHOJOTHUH C y4eTOM
Oynyiei mpodecCuOHATBHON IeATeTbHOCTH Y.

Pemenne keiic-3amay mo Temam: MHILIEBbIE MPOIYKTHI, OCHOBHI PAIMOHAIBHOTO TMHTAHUS,
Ba)KHEUIIHe CTPOUTCIIBHBIEC W  KOHCTPYKIHMOHHBIC MAaTCpUaJlbl, CEJILCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKIIO, KepaMUKa, MaTepUalbl IS SJEKTPOHUKU, HaHOMAaTepUalbl,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHHWKHU OHEPruHv, OPraHUYCCKUEC W MHUHCPAJIBbHBIC y,)106peHI/I${,
JIEKapCTBEHHbBIE U KOCMETHYECKHE Mpenaparhl, ObITOBas XUMUsI, MaTEpUalbl U3 UCKYCCTBEHHBIX
1 CUHTCTHYCCKHUX BOJIOKOH.

3amura: [IpencraBieHue pe3ynbTaTOB pelieHUS Kelc-3agad B GopMe MHUHH-IOKIIaaa
(TomyckaeTcst UCIOJIb30BaHUE TpadUIeCKUX U IPE3CHTAIIMOHHBIX MaTEPHAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 2.1

Pa3znen 9.2. UcciienoBanue 1 XMMHYECKUI aHAIU3 00bEKTOB TeXHOC(hepbl

36

Tema 9.2.1.
OcCHOBBI  JTa0OPAaTOPHOM
MIPAKTUKU

Conep:kaHue y4eOHOTro MaTepuaJa

JlabopaTopHble 3aHATHSA

JlaboparopHast pabota Ne9.2.1 «OcHOBBI 1a00PATOPHON TIPAKTHKIN.

OK 01
IIK 2.1
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B IpodeCCHOHATBHBIX
nmabopaTopusix

JlaGoparopHasi mocyia M XUMHYECKHME peakTuBbl. OCHOBHBIE JIAOOPATOPHBIC OIEPAIHH.
JlaGopaTopHoe obOopymoBanue. TexHuka 0€30MacHOCTH W TpaBujia paboOThl (IMOBEICHUS) B
nabopaTtopuu

HpaRTn'{ecmle 3aHATHUSA

[Tpaktuyeckas pabdora Nel7.2.1. «OkcnepuMeHTaNbHAs XUMHs: PAacyeThl, aHAJIU3 JAHHBIX U
IIPEJCTABICHUE PE3YJIbTATOBY.

BrinosnHeHne TUIIOBBIX pacu€TOB 110 TEMATUKE HKCIIEPUMEHTA (BBIXO/ POIyKTa pEaKuu, Macca
HaBecku, o0beM pacTBopuTens). OOpaboTka JaHHBIX, aHAJIM3 U OLEHKa UX JOCTOBEPHOCTU
(BBIYMCIIEHUE  CPEIHEr0  3HAYEHWs]  SKCIEPUMEHTAJIbHBIX  JAHHBIX, IOTPELIHOCTH).
IIpencraBnenue B pasziauuHo (Gopme pe3ysabTaToB 3KCIEpUMEHTa (Tabiuua, rpaduk, oTyer,
JTOKJIaJ1, IPE3CHTALINS])

Tema 9.2.2.
XUMHUYECKUU aHann3
TEXHUYECKHUU BOIBI

Coaep:xanue yueOHOro MaTepuaJia

Ha3nauenue texuudeckoit BoJbl. TpeOoBaHUs K TEXHUUECKOM BOJIE IO IPyIIaM MOTPeOIeHUs.
KauecTBO TEXHMYECKOW BOJBI Pa3HbIX BHUJIOB. XUMHUYECKHH aHAIU3 W IMPOU3BOJCTBEHHBIN
KOHTPOJIb COCTaBa TEXHUYECKOM BOAbI. CyIIHOCTh METOJA TUTPOBAHMSI.

AHanu3 TeXHUYECKON BOJIbI HA KECTKOCTh U JIpYyrue rnoxasareiau. KucioTHOCTh M IIEI0YHOCTh
Bozbl. Onpenenenue oouie u cBOOOHON IMIETOYHOCTH (KUCIOTHOCTH) METOJIOM TUTPOBAHMSL.
pH cpenbl u meTonb! ee onpenenenus. JKeCTKOCTh BOJBI M METOJIBI €€ ONPEACIICHMS

HpaKanecmle 3aHATHUSA

ITpakTryeckas pabora Nel7.2.2. «KoHueHTpamus pacTBOPOB».

CriocoObl BhIpaKe€HHsI KOHLIEHTpPAIMM pacTBOPOB: MaccoBasl J0JI PacTBOPEHHOIO BEIIECTBa,
MOJISIpHASI M MOJISUTbHAS! KOHIIEHTpanuu. TUTp pactBopa. Pemenne mpakTHKO-OpUeHTHPOBAHHBIX
TEOPETUYECKHX 33/1aHUIl Ha pacyeT KOHLEHTPALUil 3arpsA3HSIOIUX BEIIECTB U UX CPaBHEHUE C
pe/iedbHO JonycTUMbIMU KOHIeHTparusmu (I1J1K)

JlabopaTopHble 3aHATHSA

JIaGoparopHast pabota Ne9.2.2 «MccienoBaHue XHMHYECKOTO cOCTaBa MPOO0 TEXHUUYECKOU
BOJIBI.

JIaGoparopHas paboTa Ha BBIOOD:

1. JlaGopatopHas pabora Ne9.2.2.1 «OmnpeneicHue XJIOPHIOB METOJOM THTPOBAHHS B
TEeXHUYECKOH Bojiey. OnpeseneHne XJI0pua-HOHOB METOJIOM apreHTOMETPUH ¢ (PUKCHPOBaHUEM
KOHIIa TATPOBAHUS 10 MeTo1y Mopa (ocaguTenbHOe THTPOBAHUE).

2. JlaboparopHas pabora Ne9.2.2.2 «OmpeneneHue *KeCTKOCTH TEXHUYECKOH BOJBI METOJOM
TUTpOBaHHUSIM. KOMIUIEKCOHOMETPHUYECKOE OTPEIeIeHNE KECTKOCTH (CYMMBl HOHOB KaJIBIIUS H

OK 01
OK 02
OK 07
K 2.1
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Marausi) B cpeqie aMMOHHUITHO-aMMuaqHoro 0ydeproro pacteopa (pH 9-10) mo obpazoBanuto ¢
TpHIIOHOM b MayioiMcconMupOBaHHBIX KOMIUICKCHBIX COSTMHCHUH

Tema 9.2.3.
XUMHAYECKUH

BO3/IyXa

aHaJInu3

Conep:kanue y4eOHOTro MaTepuaa

XuMmuyeckuil coctaB aTMoc(hepHOro Bo3ayxa, Bozlyxa pabodeil 30Hbl. Bpemusie BemiectBa u
MPUMECH B BO3JIyX€ JKWIBIX TIOMELICHNUH, B BO31yXe pabodeii 30Hbl. HOopMaTUBHBIC JOKYMEHTHI.
[TocnencTBus BO3AEMCTBUS BBICOKOM KOHLIEHTPALMU YIVIEKMCIIOTO ra3a Ha OPraHu3M 4YeJOBeKa.
MeponpusiTysi 10 CHUKEHUIO YPOBHSI 3aIPSA3HEHHOCTH BO3/1yXa UCCIEAYEMON KOMHAThI

I[MpakTuyeckue 3aHATHSA

[Ipaktnueckass pabora Nel7.2.3. «l'urmeHudveckass OIlEHKa KadecTBa BO3JyXa: pacyer
KOHIICHTPALIMHU TMOKCH/IA YTIIEPOJIa M BPEIHBIX TIPUMECEI.

'uruenuyeckasi OlleHKa CTENEHU 3arpsi3HEHUs] BO3/1yXa MOMELIEHUS Ha OCHOBE COMOCTaBICHUS
KOHIICHTPALIMHU TMOKCHIA YTIEPOJa C COOTBETCTBYIOIINM TUTHEHUYECKUM HOPMATHBOM.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHHil HAa pacdyeT KOoJU4ecTBa
BEIIECTBA, KOHIICHTPAIMH BPEIHBIX IPUMECEH B aTMOC(EPHOM BO3AYXE M BO3yXe MOMEUICHUN

JlabGopaTopHble 3aHATHUS

Jlaboparopuast pabota Ne9.2.3 «OmnpeneneHue colep:KaHUs YIIEKUCIOrOo ra3a B BO3IyXe
MTOMETIIEHUS IKCITPECC-METOIOM.

HccnenoBanmne npod Bo3ayxa padoueit 30Hbl. OnpeneneHue colepskaHus YIrIeKHUCIOoro rasa B
BO3/yX€ OMEIICHHUS IKCIIPECC-METOIOM

OK 01
OK 02
OK 07
IIK 2.1

Tema 9.2.4.
XUMUYECKUH aHaJIn3
npo6 MaTepHuaoB
CTPOUTENBHO-
pecTaBpalliOHHOMN
NeATEIILbHOCTH U JU3aiiHa

Conep:xaHue y4eOHOro MaTepuaJia

Knaccudukanms MarepuanoB, UCIIOJIB3YEMBIX B CTPOUTEIIBHO-PECTABPAIIMOHHON JCSITEIHBHOCTH
[0 COCTaBY, UX Ha3HAYEHHWE U NPUMEHEHHE. XMMHUUYECKUW aHAIU3 MaTE€pUaJIOB CTPOUTEIBHO-
pecTaBpallMOHHON JEATEIbHOCTH M IW3aiiHa. XUMHUYECKUU COCTaB NMUTMEHTOB, KPACHTENEH,
BSDKYIIUX CMecel, OCOOEHHOCTM HX CBOWCTB M TPUMEHEHHsS B MpodeccuoHAIbHON
JeATeNIbHOCTH. BeniecTBa, UCMOAb3yeMble B KQUECTBE MUTMEHTOB U CBS3YIOIIMX MAaTE€pUATIOB.
Hcropuueckas cupaBka. COBpeMEHHbIE MaTEpHAIIbI

IIpakTHYeckue 3aHATHA

[MpakTryeckas padorta Nel7.2.4. «KauecTBeHHBIN 1 KOJMYECTBEHHBIH COCTAB MPOO MaTepHaIoB
CTPOMUTENBHO-PECTABPALIMOHHON AESITEILHOCTU U IU3aHAY.

Krnaccudukanus kpacok mo yKpbIBUCTOCTH, MPO3PAUYHOCTH B 3aBUCUMOCTH OT UCHOJIB3YEMbBIX
IIUTMEHTOB M CBS3YIOIIMX BelecTB. OnpeneneHne cocTaBa KpacoK Ha COJAEp)KaHHE MUKPO U
MakKpo3JeMEeHTOB. PellieHne mpakTUKO-OPUEHTHPOBAHHBIX 33/JIaHUN 110 XUMHUYECKOMY aHAIU3Y
pod MaTepHalioB CTPOUTEIHHO-PECTABPAIIMOHHON IEATEIbHOCTH M JIM3aiiHa

OK 01
OK 02
OK 07
IK 2.1
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JlaGopaTopHble 3aHATUA

JlaGopaTopHas pabora Ne9.2.4 «MccnenoBaHue MaTrepuaioB CTPOUTEIBHO-PECTaBPAIlMOHHON
JEATEIIbHOCTH U JU3ATHAY.

JlabGopaTopHas paboTta Ha BEIOOP:

1. JJaboparopnas padora Ne9.2.4.1 «M3roToBieHue Kpacok (o 00p MUTMEHTOB U CBSI3bIBAIOIIIHX
BellecTB)». VMccnenoBanue NpupoAHbIX MUHEPAJIOB, MOTYYEHHUE MUTMEHTOB ITyTeM XMMHYECKHUX
peaKImii, ompe/ielieHne CBA3YIOMUX MaTepuanoB. CpaBHEHUE YKPBIBUCTOCTH M MPO3PAYHOCTH
MOJIYYEHHBIX KPACOK ITyTE€M HAaHECEHUs UX Ha JIUCT OyMaru.

2. Jlabopartopnast pabora Ne9.2.4.2 «/ccnenoBanue CBOMCTB BSDKYIIMX BEIIECTB Ha IpUMeEpe
rurca». Onpesenenrne CKOPOCTH CXBATHIBAHUS TPUPOJHOTO U CTPOUTENBHOrO rurica. ®akTopsl,
YCKOPSIIOIINE W 3aMEeISONINE CXBAThIBAHUE PUPOTHOTO THIIca. [ uIicoBoe TecTo, Temmneparypa
ero 3actbiBaHus. CpaBHEHHE CKOPOCTH CXBATBIBAaHUS MPUPOJHOTO U CTPOUTEIHHOTO THIICA,
orperneneHue (HakTOpoB, BIMAIOMIMX HAa CKOPOCTh CXBAaTBIBAHUS CTPOUTEIHHOIO THIICA,
oIpesieNieHUE TeMIIepPaTypbl 3aCThIBAHUSI TUTICOBOTO TECTA

Tema 9.2.5.
HccnenoBanune 00beKTOB
TeXHOC]EpHI

Coaep:xanue yueOHOro MaTepuaJia

10

Y4eOHO-HCCIeIOBATEIILCKUI MMPOCSKT B 00JaCTH HCcienoBaHusl 00beKTOB TexHOChepsl. O030p
TeM Yy4eOHO-HMCCIIeIOBATENbCKIUX MPOEKTOB. AJITOPUTM BBINOJIHEHUs mpoekTa. OmnpeneneHue
poOJIeMBbI McclieIoBaHus. METO/IbI TIOMCKA, aHAIu3a U 00pabOTKH MHPOPMAITUU O MPOCKTE B
Pa3IMYHBIX UCTOYHUKAX

IIpakTHYecKkne 3aHATHA

[Ipaktuueckass pabota Nel7.2.5. «McchnenoBanue OOBEKTOB TEXHOCHEPHI C Yy4ETOM
npodecCHOHATEHOM HAITPABICHHOCTH

O6ocHOBaHME aKTyallbHOCTH BbIOpaHHOMW TeMbl. BelsiBneHne mpoOieMsl uccienoBanus. Beroop
00BEKTOB U METOJIOB HccienoBanus. [locranoBka nenedt u 3amau uccnenoBanus. OnpenencHue
MPOayKTa uccienoBanus. OnpeaeneHue 3TarnoB U COCTaBIEHUE TJIaHA UCCIIEOBAHMUS.

3ammura mpoekta: [IpencraBieHue pe3ysbTaTOB BBIMOIHCHHS YIeOHO-HMCCIICIOBATEIBCKIX
MIPOEKTOB (BBICTYIUICHHUE C MIPE3EHTAIINEH )

JlaGopaTropHble 3aHATUA

JlaboparopHast pabota Ne9.2.5 «lccienoBanue NpeIOKCHHOTO O0BEKTa HAa KHCIOTHOCTb,
IEIOYHOCTh, XUMHUYECKHI COCTaB (3arpsiI3HUTENN, MAKPO- M MUKPOAJIEMEHTBI)».

O6paboTka pe3yapTaToB HccheaoBaHus. OIEHKa KayecTBa MCCIEAYeMOro 00BhEKTa MCXOMI W3
PE3YNTaTOB XUMHUYECKOTO aHaIH3a

OK 01
OK 02
OK 04
OK 07
IK 2.1

IIpomexyTouHas aTTecTANMSA MO JUCHUILIMHE (DK3aMEH)
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Bcero

100
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3. YCJIOBUA PEAJIM3ALIUN IMMPOI'PAMMBbI
OBIIIEOBPA3OBATEJILHOM JJUCHUILJIAHBI

3.1. TpeGoBaHusi K MHHHMAJBHOMY MAaTepHAJIbHO-TEXHMYECKOMY
o0ecrneYeHunIo

JUist peanuzany NporpaMMbl JUCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIINE
CHeIMAbHBIC MMOMEIIECHUS: YUeOHbI KaOWHET XUMUU W/UIH Y4eOHON XUMUYECKOM
J1a00paTOPHHU.

DddexkTuBHOCTh TpemogaBaHus 00ME00pa30BaTEIHLHON  TUCIUATIIUHBI
Olly.07 Xumuss 3aBUCUT OT HaJU4Msl COOTBETCTBYIOLIETO MaTepUaIbHO-
TEXHUYECKOTO OCHAILLEHUS. DTO OOBACHAETCS OCOOEHHOCTSAMHU AMCLUIUIMHBI, B
NEPBYI0 OYepenb, €€ SKCIEPUMEHTAIbHBIM XapaKTepOM, LIMPOKUM CIIEKTPOM
IPUMEHEHUST M MNPAKTUYECKOW 3HAYMMOCTBIO. PexomMeHayemoe MaTepuaibHO-
TEXHUYECKOe o0ecreyeHue KaOuMHeTa XUMUM M XHMHYECKOW JlabopaTopuu
BKJIFOYAET: CIEUUATM3UPOBAHHYIO MEOENIb U CHUCTEMbl XPAaHEHUs, TEXHUYECKHE U
AJIEKTPOHHBIE CpPEACTBA OOy4Y€HUs, JEMOHCTPALMOHHBbIE Yy4eOHO-HarJIsHbIE
nocoOusi, JIEMOHCTPAIIMOHHOE O0O0OpyJOBaHHE U MPUOOpHI, JTadOpPaTOPHO-
TEXHOJIOTMYecKoe 000pyI0BaHuE, J1abOpaTOPHYIO XUMUYECKYIO TOCYAY, MOJEIH
(0ObeMHBIE W TUIOCKHE), HaTypajbHble OOBEKTHl (KOJUIEKUMUH, XUMHYECKHE

pEaKkTUBbI), 000PYI0BaHUE JTAOOPAHTCKOM.

Cnenunaan3upoBanHas Mme0e/ib U CHCTEMbl XPAHEHUS
1 | Cron maGopaTopHBIi JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MMOKPBITUEM, PAKOBUHOM, TOJABOIKON M OTBEJEHUEM BO/JIbI, CAHTEXHUKOM, SJEKTPUUECKUMU
pO3eTKaMH, aBTOMaTaMH aBapUHHOTO OTKJIIOUYEHHsI TOKA)
2 | Cron nabopaToOpHBI 1eMOHCTPAIIMOHHBIN C HAJICTPONKOH (C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM MTOKPBITHEM )
3 | Cton y4YeHHMYECKHH JIaDOpaTOPHBIA, pPETYIUPYEMbI TIO BBICOTE (C 3alIUTHBIM,
XUMOCTOMKUM U TEPMOCTOUKUM MOKPBITUEM, PAKOBHHON, OOPTHUKOM IO HAPY>KHOMY Kparo,
MIOJIBOJIKOM M OTBEJICHUEM BOJIbl, U CAHTEXHUKOMN )/CTOJI yUeHNYECKUH, pEeryIupyeMbli 1O
BbICOTE (MpUOOpeTaeTCs TOIBKO MPU HAIUYUH CIIEUAIBHOrO Ja00paTOPHOTr0 OCTPOBHOTO
CTOJA) (N0 KoIUuvecmsy 06y4aouuxcs)
4 | Ctyn yueHUUECKUH (no Konuuecmay 00yyaouuxcs)
Ornerymmurens
6 | Hocka knaccHas/PenbcoBasi cuctemMa ¢ KIIaCCHOM M MHTEPaKTUBHOM JOCKOH (IIporpaMMHOe
obOecrieueHre, TMPOEKTOP, KPEIJIEHHS B  KOMIUICKTE)/MHTEPAKTUBHOW  TAHENBIO
(mporpammHOe obecrieueHne B KOMILIEKTE)
7 | Crou ¢ ssmuKaMu 7151 XpaHEeHUsI/TyMOO# (pabouee mecmo npenodasameins)
8 | Kpecno oducHoe (pabouee mecmo npenodasameist)

ol
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cuctema (yCTpOMCTBO) /TS 3aTEMHEHHUS OKOH

11 | IlIxad BHITSDKHOW AaHOPAaMHBIN

12 | llIxad nas xpaneHust y4eOHBIX TOCOOMIT

13 | AnTeuka yHUBepcaIbHAs )1l OKa3aHUs NEPBOM MEAMIIMHCKONW OMOIIU

TexHuuyeckHne cpeacTBa

1 | MHoroyHKITMOHAJIBHOE YCTPOMCTBO/IPUHTED

2 | IHTepaKTUBHBIA MPOTPaMMHO-ANNAPaTHBI KOMILJIEKC MOOWJIBHBIN WM CTallMOHAPHBIN
(mporpammHoe o0ecrnieueHue, IpoeKTop, KpemieHne B komiuiekre)/PenbcoBas cuctema ¢
KJIACCHOM M MHTEPAKTUBHOM JTOCKOH (IIpOrpaMMHOE 00ecriedeHre, MPOSKTOP, KPETJICHHUE B
KOMIUICKTE )/ MHTEPAKTUBHOH MaHENbI0 (ITPOrpaMMHOE 00eCIEYCHUE B KOMIUJIEKTE)

3 | IlepcoHanbHblii KOMITBIOTEp C Tepudepueit/HoyTOyK (JIMIEH3MOHHOE MPOrpaMMHOE
oOecrnieueHre, oOpa30BAaTENbHBIM KOHTEHT U CHCTEMa 3allluThl OT BPEIOHOCHOM
nH(pOpMaInU, IPOrpaMMHOE oOectieueHue AJist upPOBOii 1aOOPATOPHH, C BO3SMOKHOCTBIO
OHJIAH-0ITPOCa)

DJIEKTPOHHbBIE CPeCTBA 00yUeHUsl

1 | DnextponHble cpenactBa oOydenus/MHTepakTuBHBIE 1OCOOUS/OHIAMH-KYPCHL (110
pazoenam paboyeil npocpPammol)

JleMoHCTpalIMOHHBbIE Y4eOHO-HATJISIAHbIE TOCOOUS

1 | CaoBapwu, ClIpaBOYHUKH, SHIMKIONCIUS (MO XUMUYECKUM HAYKAM)

2 | KOMIUIEKT MOPTPETOB BEITUKUX XUMHUKOB

3 | [TocoOus HArIIAMHON KCIIO3ULIHA

4 | llepuoauueckas cucreMa xumuueckux 3nemeHToB JI.M. Menneneesa

CnennajJn3upoBaHHasi MeOesib U CHCTeMbl XpPaHEHMs JIJIs1 XMMUYeCKOii JJadopaTopun

1 | JlaGopaTopHBIi OCTPOBHOM CTON (IBYXCTOPOHHHM, C 3allUTHBIM, XUMOCTOUKHUM H
TEPMOCTOMKUM TMOKPBITUEM, HAJICTOIBEM, C TOJICBETKON U AJIIEKTPUUYECKUMH PO3ETKAMU,
I0JIBOJIKOM U OTBEIEHUEM BOJIbl, U CAHTEXHUKOM)

2 | Cryn n1abopaTOpHBIH, peryIupyeMBIii 110 BBICOTE

3 | Cron nabopaTopHbIi JEMOHCTPALMOHHBIN (C 3aIIMTHBIM, XUMOCTOHKHUM U TEPMOCTOUKUM
MOKPBITHEM, PAKOBUHOH, TIOJIBOJIKOI ¥ OTBEJACHNUEM BOJIbI, CAHTEXHUKOM, FIIEKTPHUECKUMH
pO3eTKaMH, aBTOMaTaMH aBapUHHOTO OTKIIOUYEHHSI TOKA)

4 | Cron nabopaTOpHBIA TEMOHCTPAIIMOHHBIN C HAJCTPOUKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITHEM)

5 | Croxn ¢ smmKamMu sl XpaHeHUs1/ TyMOon

6 | Kpecno opucHoe

7 | Or"erymurenb

JdeMoHcTpanMOHHOE 000pY/I0BaHME U MPUOOPHI I KA0MHeTA U JiadopaTopun

1 | Becsl anextponHble ¢ USB-nepexoiHUKOM

2 | CTOJNHK MMOIbEMHBIH

3 | Hentpudyra nemoHcTpaioHHas

4 | lllTaTuB 1EMOHCTPAIIMOHHBIN

5 | Ammapar asis npoBeeHUs] XUMUYECKUX PeakIuit

6 | Ammapar Kunma

7 | OBnuomeTp

8 | I'openka yHuBepcagbHas

9 | IIpubop misi WILTFOCTpPAIMK 3aBUCHMOCTH CKOPOCTH XHMHYECKUX PEAKIMHA OT YCIOBUH

OKpY’Kalolllel cpeibl

10 | HaGop jutst 371€KTpoIiH3a IEMOHCTPAITMOHHBIH

11 | ITpuOop /7St ONBITOB [0 XMMHUU C SIEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | ITpubop aJIsi OKUCIICHHUS CIUPTA HAJT METHBIM KaTaJIn3aTOPOM

13 | IlpuGop Asis moTy4eHUs TaTOUI0ATKAHOB JEMOHCTPAIIMOHHBIN
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14

[Tpubop [u1st MOJTy4eHHs PACTBOPUMBIX BELIECTB B TBEPJIOM BHUJIE

15

YcTanoBka 7151 GUIBTPOBAHHUS 1O BAKYYMOM

16

[TpuGop asst onpeaeneHns cocTaBa BO3ayxa

17

Fa303HaJ'II/I3aTOp KHCJI0pOJa U TOKCUYHBIX I'a30B C I.[H(prBOfI PIHI[PIKaLIPIefI rnokasareJiei

18

[Tpubop Asst MILTFOCTPALIMK 3aKOHA COXPAHEHMs] MACChl BELIIECTB

19

VYcranoBka AJi IEPETOHKHU BEIICCTB

20

bapomerp-anepoun

21

HaGop asist n3ydeHus BOJIOPOIHON SHEPTETHKH

pH-MeTps1 (Oononnumensnoe sapuamusroe obopyoosarnue)

JlabopaTopHO-TEeXHOJ0rH4YecKoe 000pya10BaHue 1/ KaOuHeTa U J1a0opaTopuu

[Tpubop [uist MONyYeHUs raJIONI0IKAHOB U CIOXKHBIX 2(pHpOB J1abopaTOpHBIN

Konbonarpesaresnb

DNEKTPOIUIUTKA

bans koMOuHUpoOBaHHas JlabopaTopHas

Becrhl JJI ChIITYYUX MaTCprUajIoB

[Tpubop [uist mony4yeHus ra3oB

CnuproBka JlabopaTopHast

MarnuTHas Melangka

OO (N[OOI W|IN|F-

MuKpOcKOI UPPOBOH C PYKOBOJICTBOM IOJIB30BATENSI K TOCOOMEM ISl YUAIIHUXCSI

=
o

Halop 1151 9MCTKH ONTHKU

-
-

Habop mocyibl 11t peakTHBOB

=
N

Habop mocyibl ¥ TPUHAIISKHOCTEH JIsl paOOTHI ¢ MAJIBIMHU KOJIMYSCTBAMH BEIIECTB

=
w

Habop npunaayiexHocTel A1t MOHTaXa MPOCTEUIINX TPHUOOPOB MO XUMHH

[N
SN

HaGop nocy/ el U IpUHAIICKHOCTEH U3 ponuieHa (MHUKPOJIadopaTopusi)

JlabopaTopHasi XuMHUYecKas MoCy/aa JJisi KaOUHeTa U J1a0opaTopuu

KommiexkT xoi10 JACMOHCTPAIMOHHBIX

Habop mpoOok pe3nHOBBIX

[lepexo/1 CTEKIISTHHBIN

[Tpobupka Bropiia

[TpoGupka IByXKoJIeHHAas!

CoeMHUTEND CTEKIITHHBIN

3a)KUM BUHTOBOM

3axxum Mopa

OO NO|OTAW|IN |-

[I1adr CHINKOHOBBIN

=
o

KoMmiekT cTekiIssHHOM IMOCYyAbI HA mnn(bax I[eMOHCTpaI_[I/IOHHHﬁ

[
[

Jlo3upyroniee ycTporcTBO (MEXaHUYECKOE)

=
N

KommiekT uznenuii u3 kepaMuku, gapopa u dasHca

[EY
w

KommuiekT soxkek gapdopoBbix

H
o

KoMI1ekT MepHbIX K010 Majioro oobema

=
(@)

KommiekT MepHbIX K0J10

[EY
»

Kommiekt MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

o
\]

Kommext MCPHBIX HUJIMHAPOB CTCKIISIHHBIX

[EY
o

Kommrext BOPOHOK CTCKJIIAHHBIX

=
O

KomMmiekt numeTox

N
o

KoMmIiekT cTakaHOB IJIaCTUKOBBIX/CTEKIISTHHBIX

N
[

KoMmnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmiekT cTakaHUYNKOB JJIA B3BCIIIMBAHUA

N
w

Kommrext CTYIIOK C IIECTUKAMU

N
S

HaGop mmareneit

N
o1

HaGop nunneron
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26

Ha6op uvamek Iletpu

27

TpyOka cTekIssHHAs

28

DKCUKATOp

29

Yama KpUCTAJUIM3alIMOHHAaA

30

Iluniel TUTEIbHBIC

31

bropetka

32

[Tpobupka

33

banka 1o PCAKTUBLI ITOJIMOTHIICHOBAA

34

banka 1o PCAKTUBEI CTCKIIIHHAA W3 TEMHOI'O CTCKJIA C HpI/ITepTOﬁ HpO6KOI>i

35

Habop CKISIHOK AJ1si paCTBOPOB PEAKTHBOB

36

Ilamouka cTeknIHHAS

37

[ItaTuB st IpoOHPOK

38

Komrekr cpencTB aJisi UHAMBUAYAJIbHOW 31U ThI

39

KoMIuiekT TepMoMeTpoB

40

CYH_II/IJ'IBHaSI MaHCJIb JJId MOCYAbI

41

OunbTpoBanbHas  Oymara/QuiubTpsl  OyMaxkHbIE  (OONOIHUMENbHOE — BAPUATNUBHOE
obopyodosanue)

Mopesn (00beMHBIE U INIOCKHE), HATYPAJIbHbIE 00bEeKThI (KOJLICKIUU, XMMUYeCKHe
peaKTHBBI) /1Jisl KaOUHeTa U J1adopaTopuu

Kommiext MoJieNneH KPpUCTAJIMYCCKUX PCIICTOK

Moieh MOJICKYJTBI OeJIKa

Habop Ji1st MOeTMpoBaHusl CTPOSHUsSI HEOPTAHUYECKUX BEIIECTB

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHUA OPraHNYCCKUX BCHICCTB

HaGop juis MoenupoBaHus CTPOCHHS aTOMOB M MOJIEKYJI

Ha60p JJI1 MOACIIMPOBAHUA 9JICKTPOHHOT'O CTPOCHHUA aTOMOB

KommiiekT Koyuieknum

0N OB IW N

KoMIiekT XuMru4ecKkux PCAaKTHBOB

Oob6opynoBanue Ja00PAHTCKON KaOUMHeTa XMMHUM

Croui ¢ simMKamMu JUIsl XpaHEeHUs/TyMOoi

Kpecino oduchoe

Cton 1a00paTOpHBIA MOSYHBIN

CYI_HI/IJ'IBHaSI IMaHCJIb JJI IMOCYAbI

[xad mist xpaHeHus: yueOHbIX TOCOOUA

[xad 11t XpaHEeHUsT XUMUYECKUX PEaKTHBOB

HIka¢ aas XpaHeHus 1ab0paTOPHOM MOCYAbI/IPUOOPOB

lkad BbITSKHON

OO |INO |0 [W|IN|F-

JlaGopaHTCKUi CTON

=
o

Cryn n1abopaTopHBIM, peryJIupyeMblii 110 BBICOTE

-
-

BHGKTpI/I‘lCCKI/Iﬁ AKBAaUCTUILIIATOP

[EY
N

lkad cymuapHbIi

[EY
w

Pe3nHOBBIE epUaTKH

H
N~

KommiekT epiieit 175t MbIThsl 1a00paTOPHOM MOCY/ 1B

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

OcHoOBHAA JUTEPATYPA

33




Pymzutuc I'. E. Xumus : 6a30BbIil YpOBEHD : YUeOHUK, pa3paOOTaHHBIN B
KOMILJIEKTE ¢ y4eOHBIM MOCOOMEM /1JI1 00pa30BaTeNIbHbIX OpraHu3alui,
peanu3yronmx 00pa3oBaTeIbHBIC TPOTPAMMBI CPEAHETO TTPO(ECCHOHATEHOTO
obpazoanus /I'. E. Pymsutuc, ®. I'. ®enpaman. — Mocksa : [Ipocserienue,

2025. — 336 ¢. — (Yueonuk CIIO). — URL.: https://e.lanbook.com. — Pexum

noctyna: no noanucke. (®ITY)

Pagenxuii A. M. Xvumus : 0a30BbIii ypOBEHD : TPEHUPOBOYHBIE U
pOBEpOUHBIE PAOOTHI : yueOHOEe ocobue, pa3padoTaHHOE B KOMILIEKTE C
Y4eOHUKOM JIJ1s1 00pa30BaTENbHBIX OpraHU3aluid, peaau3younx 00pa3oBaTebHbIC
IpOrpaMMBbl CpeHETo MpodeccrnoHaibHOro 00pasoBanus / A. M. Pagenxuit. —
Mockaa : [Ipocsemienue, 2025. — 80 ¢. — (Yueonuk CI1O). — URL.:

https://e.lanbook.com. — Pexxum noctyma: mo nmoamnucke. (®ITY)

Pym3utuc I'. E. XuMus : 6a30BbIi ypPOBEHD : YUEOHHUK, pa3paO0OTaHHbBIN B
KOMILJIEKTE C Y4eOHBIM TOCOOUEM JJI1 00pa30BaTEIbHBIX OPTaHU3AIUH,
peanu3yonmx 00pa3oBaTebHbIC MPOrPAMMBI CPEAHETO MPOPECCUOHATIBHOTO
obpazoBanus /I'. E. Pym3utuc, ®@. I'. ®enpaman. — Mocksa : [IpocBelienue,

2024, 2025. — 336 ¢. — (YueOnuk CIIO). (PIIY). — 190 3k3.

Pagenxuii A. M. Xumus : 0a30BbIii ypOBEHD : TPEHUPOBOYHBIE U
IPOBEPOUHBIE PAOOTHI : yueOHOe mocobue, pa3padoTaHHOE B KOMIUIEKTE C
y4eOHUKOM J1J1s1 00pa30BaTeIbHBIX OpraHu3aIlfi, peaTu3yonmx 00pa3oBaTeIbHbIC
porpaMmbl cpeHero npodeccuonanbHoro oopazoanust / A. M. Paneuxuit. —

Mockaga : [IpocBemenne, 2024. — 80 c. — (Yuebnuk CIIO). (®ITY). — 60 3k3.

I'aopuensin O. C. Xumus. 10 kiacc : 6a30Bbiit ypoBeHs : yueobnuk / O. C.
["a6puensn, . I'. Octpoymos, C. A. CnagkoB. — 6-¢ u3z., crep. — Mockaa :
[Mpoceemenue, 2025. — 128 ¢. — URL: https://e.lanbook.com. — Pexum

nocryma: no noanucke. (PIIY)
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I'abpuensin O. C. Xumus. 11 knacc : 6a30BbIil ypoBeHs : yueOHuk / O. C.
["abpuensn, U. I'. Octpoymos, C. A. CrnagkoB. — 6-e u3f., crep. — Mockaa :
[Mpoceemenwue, 2025. — 127 ¢. — URL.: https://e.lanbook.com. — Pexum

nocryna: no noamnucke. (PITY)

JlonmoJIHMTEIbHAA JIUTEPATYPAa

Xumus. 10 kiace : yriy6ieHHbIi ypoBeHs : yueOuuk / B. B. Epemun, H. E.
Kyssmenko, B. . Tepenun [u ap.] ; nox penakuueit B. B. Jlynuna. — 11-e usn.,
crep. — Mockaa : [Ipocsemenne, 2025. — 446 c. : m1. — URL.:

https://e.lanbook.com. — Pexxum noctymna: mo nmoamnucke. (®ITY)

Xumus. 11 kiace: yrioyOneHHbI ypoBess : yueOuuk / B. B. Epemun, H. E.
Ky3bmenko, A. A. [Ipo3nos, B. B. Jlynun ; nox penakuueit B. B. Jlynuna. — 11-e
u3., crep. — Mockaa : [IpocBemenue, 2025. — 478 c. : mir. — URL.:

https://e.lanbook.com. — Pexum nocryma: o nomamucke. (PITY)
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHUA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KouTtponb u oneHka pe3yabTaTOB OCBOCHHS 00IIe00pa3oBaTeIbHON
JUCHMIUIMHBI PACKPBIBAIOTCS Ye€pe3 TUCIUILIMHAPHBIE PE3YJIbTaThl, HAIIPABICHHBIE
Ha (OpMHUPOBAaHHE OOIIMX U MPO(PEeCCHOHAIBHBIX KOMIIETEHIMM MO pa3aenaM u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/npodeccuoHanbHast Pasznen/Tema Tun oneHoYHBIX
KOMIIeTeHIUsl MeponpusTHil
OK 01. Beibupath criocoOsr Tema 1.1-1.7
pelIeHus 3a1a4 Tema 2.1-2.3
npodeccuoHaIbLHON Tema 3.1
NEATEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4
KOHTEKCTam Tema 6.1
Tema 7.1 TectupoBanue
Tewma 8.1, 8.2 VYcTHBI onpoc
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | Pemenue pacuéTHbIX 3a1a4
OK 02. Ucmons30Bars Tema 1.2 HaOnronenue 3a Xxonom
COBPEMEHHBIE CPECTBA Tema 1.4-1.7 BBIIIOJIHEHUS IIPAKTUKO-
ITOMCKa, aHaJIN3a U Tema 2.1, 2.2 OPUEHTUPOBAHHBIX 3aJJaHUN
uHTepnperauuu nHpopmanuu, | Tema 4.1, 4.2 IIpencraBnenue pe3yabTaToB
1 nH()OPMAIMOHHBIC Tema 5.2-5.4 MPaKTUYECKUX U
TEXHOJIOTUH JUIs BinosiHeHus: | Tema 6.1 1ab0paToOpHBIX padboT
3aja4 rnpodeccruoHaIbHON Tema 7.1 [IpoBeneHne XUMHUYECKOTO
JIEITEIbHOCTU Tema 8.1, 8.2 AKCIEPUMEHTA
Tema 9.1.2-9.1.5/9.2.2-9.2.5 | Bemonnenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
D dexTrBHO Tema 2.1,2.2 pabot o
B3aMOJIENCTBOBATH U Tema 4.1 , 4.2 pasaciiaM AUCUHUITIIINHBL
paboTaTh B KOJIIEKTUBE U Tema 5.2-5.4 OneHka caMOCTOSTEIHHO
KOMaH/Ie Tema 6.1 BBIMIOJTHEHHBIX 3aJIaHUM
Tema 7.1 3amuTa y4yeOHo-
Tema 8.1, 8.2 HCCIIEI0BATEIBCKOTO
Tema 9.1.5/9.2.5 poekTa (C yueTom
OK 07. ConeiicTBOBaTH Tema 1.7 Oymymen
COXPAHEHHUIO OKPYKaroLen Tema 2.3 npodeccnoHanbHOMI
cpensl, pecypcocoepexxenuto, | Tema 5.1 JIeATETLHOCTH)
NPUMEHSTH 3HaHUSA 00 Tema 8.1, 8.2 3amuTa peneHus Keic-3aaay
U3MCHEHUH KJIMMaTa, Tema 9.1.2-9.1.5/9.2.2-9.25 | (c yuerom Oynyiein
MPUHIIUIIBI OEPEKITUBOTO npodeccnoHanbHOMI
MIPOU3BOJICTBA, 3P PEKTUBHO JIeSITEIIbHOCTH )
JENCTBOBATH B UPE3BBIUAWHBIX Bremonnenue 3aganuit
CUTYAITUSIX MIPOMEKYTOYHOM aTTeCTAI[IH
1IK 2.1 Bribuparts | Paznen 8, 9
noJurpadUIecKue MaTepHaIbl
B COOTBETCTBUU C
TEXHHYECKUM 3aJaHheM Ha
U3TOTOBJICHHE
noJurpaduyecKoi NpoIyKIuu
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