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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM TIPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHBI «XUMMUA»

1.1. MecTo NUCHUILVIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
Cclio

OO6meoOpazoBaTenbHas JUCHUIIMHA «XUMHsD SIBIIsIeTCA  00s3aTeIbHOU
4acThio  001e00pa30BaTENILHOTO IMKJIA OO0pa3oBaTeNbHOM MpPOrpaMMbl B
coorBeTcTBUH ¢ PI'OC mo cnemumanpHocth 18.02.14 Xumuueckas TEXHOJOTHS
MPOU3BOJICTBA XUMUYECKUX COCTUHECHUIA.

[TpuknagHoit MOAyJib BKIIOYAET JBa pasjaena. Pazgen 8 «Xumus B ObITY
U TPOU3BOJCTBEHHON JIEATEIBHOCTH 4YEJIOBEKA» peamu3yercss s BCeX
npodeccuil/cCnenuarbHOCTe  METOJIOM — PEIIeHUsI  KEMCOB, CBSI3aHHBIX €
HKOJIOTHYECKON  Oe30MacHOCThI0O M OIEHKOM MOCHeACTBUN  OBITOBOM U
MPOU3BOJICTBEHHON  JIESITEIBHOCTH, COOTBETCTBYIOIIECH OTpacisiM  OyAylien
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00y4aroIUXCsl.

Tematuka paznena 9 BapbupyeTcs o 00beKkTy Oyayiieit nmpodeccnoHanbHON
JEATEIbBHOCTH CTYJIEHTOB — Ouocdepa (KUBbIE OpPraHU3Mbl) WU TexHOchepa
(TEeXHOJIOTMYECKUE OOBEKTHI):

— JUIA YKPYIOHEHHBIX Tpynn crnenuaibHocTe / mpodeccuin 18.00.00
pexkoMeHayercst Tematuka «MccnegoBaHue W XMMUYECKUMW aHalW3 OOBEKTOB
TEXHOC(EPHI».

1.2. Hesu ¥ ni1IaHUpPyeMbIe Pe3yJbTATHI OCBOCHHS AU CIUTIIUHBI

1.2.1. Hean v 3axa4M JUCHUTIIMHBI

Conepxanye mporpamMMbl 00IIe00pa3oBaTEIbHON JUCIUIUIMHBL « XHUMUSDY
HaIPaBJICHO HA IOCTUKEHUE CIETYIOMUX HeJIei:

— dbopMUpOBaHHE CHUCTEMBl XUMHUUYECKHMX 3HAaHUM Kak  BaKHeWIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOM JIEXkKAT
KJIFOUYEBbIE MOHATHUS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE S3bIKA
HAayKWd, YCBOCHHE © TOHMMAaHHME CYIIHOCTH JOCTYIHBIX  00OOIIeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEH UX pa3BUTHUS U

CTaHOBJICHUS;



— (dbopMUpOBaHKE U PAa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEUIECTB U XHWMUYECKUX DPEAKIUi, HEOOXOJUMBIX JUIsl NMPUOOPETEHUs YMEHUMN
OPUEHTUPOBATHCS B MHUPE BEUIECTB M XUMHUYECKHX SBJICHHIA, MMEIOIIMX MECTO
B [IPUPOJE, B IPAKTUYECKON U TOBCEIHEBHOU KU3HU;
— pa3BUTHE YMEHHUI U CIIOCOOOB JESTENBHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM
U 00BSICHEHMEM XMMHUYECKOTO SKCIEPUMEHTA, COOIIOACHUEM MTPaBUil O€301aCHOrO
oOparreHus ¢ BEIeCTBaMHu.

3agaum AMCUMIIMHBL:
1)  cdopmupoBaTh TOHMMAHHWE 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB M SIBJICHUM B OKPYXKAIOLIEH Cpele, a TakKe UX CBI3b C LEJIOCTHOM
HAay4YHON KapTUHOU MHUpA U JPYTUMU €CTECTBEHHBIMHU HayKaMu;
2)  pa3BUTh YMEHUS COCTAaBJIATH (HDOPMYJIbI HEOPTAHWYECKHX W OPTaHUYCCKHX
BEUIECTB, YpaBHEHMs XHUMHUYECKUX  peakUud, OOBSACHATH HUX  CMBICI,
MHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUECKUX SKCIIEPUMEHTOB,
3) chopmupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEHINNX  XHUMHYECKHX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIIOJEHUEM TPaBUI OE30MaCHOTO
oOpalleHus C BEIIeCTBaMH U JIaDOpaTOpHBIM 000PYI0OBAaHUEM;
4)  pa3BUTh YMEHUS HAXOJWTh, AaHAJTM3UPOBATh M HMCIIOIH30BATH WHPOPMAIHIO
XUMHUYECKOTO XapakTepa 13 pa3invyHbIX WH(POPMAIMOHHBIX UCTOYHUKOB, BKIIIOYAS
y4eOHYIO JTUTEPATYPY, HAyUHbIE MyOIMKALUA U UHTEPHET-PECYPCHI;
5)  cdopmupoBaTh YMEHHS MPOTHO3UPOBATH MMOCICICTBHS CBOCH JEATEIILEHOCTH
Y XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOLECCOB, YUUTHIBAS
BO3MOYKHBIE 3KOJIOTHYECKHUE U COLMAIbHBIE BO3ACHCTBUS;
6) cdopmupoBaTh MOHWMAHHWE 3HAYUMOCTH JIOCTHIKCHHH XMMHUYECKOW HAYKH
Y TEXHOJIOTUU JIJIsi Pa3BUTHUS COLIMAIBLHOM M MPOU3BOJICTBEHHOMN cep ¢ yMEHUEM
IPUBOJUTH MPUMEPHI UX IPUMEHEHHUS B PA3IUYHBIX cepax KU3HH.

1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOCHHMS 001eo00pa3oBaTeIbHOMI

aUcHUIIMHBI B co0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Oco6oe 3HaueHue 001e00pazoBaTeIbHas AUCIUIUIMHA « XUMUSD) UMEET MPHU
dbopmupoBanuu u pazsutun OK 1; OK 2; OK 4; OK 7 u IIK, npencraBiieHHbIX

B aktyanuzupoBaHHbIx OI'OC CIIO no npodeccun/crnennaibHOCTH.



Kon n
HAHMEHOBaHHE
¢dopmupyembIx
KOMIIeTeHII Ui

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo0mue

JAucnuniamHapHbie

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

JIn4HOCTHBIE Pe3yabTaThl A0JKHBI OTPAKATH B YACTH:

TPYAOBOI0 BOCIIUTAHMSA:

— TOTOBHOCTb K TPYyZy, OCO3HAaHHE LIEHHOCTH MacTepCcTBa,
Tpyaoiooue;

— TOTOBHOCTH K aKTHBHOMH JIEATEIIEHOCTH TEXHOJIOTUIECKOM
U COLMAIbHOM  HANpaBJIEHHOCTH,  CIIOCOOHOCTb
WHUIIMAPOBATh, IUIAHUPOBAaTH W CaMOCTOSITEIIBHO
BBINOJIHATH TAKyIO JAEATEIbHOCTD;

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

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

MeTanpeaMeTHbIe pe3yJbTAThI J0KHbI 0TPAXKATH:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU

NO03HABATEJILHBIMM el CTBUSIMU:

a) 6a30BbIe JIOTHYECKHeE AeiiCTBUS:

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

— yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMN U 0000IIICHHUS;

—  ONpeAeNsATh NN ACITEIbHOCTH, 3a]aBaTh MapaMeTphl U
KPUTEPUH UX TOCTHXKEHUS;

— BBIBIATH  3aKOHOMEPHOCTH |
paccMaTpUBaEMbIX SBIICHHSX;

MMPOTHUBOPCUMNA B

JMcuMIUIMHAPHBIE Pe3yJIbTAThI U J0JKHbI OTPAXKATh:
I1P6 01. chopMupoBaHHOCTH IPEICTABICHUNA: O XUMHUYECKOM
COCTABJISIIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIH
XMMHH B TO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYpPbl JUYHOCTH, €€ (YHKIMOHAIHHOMN
IPaMOTHOCTH, HEOOXOAMMOM MMl pelIeHUs MPaKTHUUYECKUX
3aJ1a4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP0 02. BiageHre cUCTEMON XMMHYECKHMX 3HAaHUHM, KOTOpast
BKJIIOUAET: OCHOBOIIOJATalOUINe TMOHATUS (XUMHUYECKHMA
AJIEMEHT, aTOM, JJICKTPOHHas 000Jo4Ka atoma, s-, p-, d-
DIIEKTPOHHBIE  OpOWTaIM  aTOMOB, HWOH, MOJIEKYyJa,
BaJICHTHOCTH, 3IEKTPOOTPHUIIATETHHOCTD, CTeTeHb
OKHUCJICHHS, XUMHU4YecKas CBs3b, MOJb, MOJSpHas Macca,
MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeneT, (PyHKIIMOHAIbHAS
rpynmna, paaukai, H30MEpPHs, HU30MEpbl, TOMOJOTHYECKHUM
psn, TOMOJIOTH, YTJIEBOJIOPOIBI, KHUCIIOpOJI- U
a30TcojiepkKalliue COEANMHEHUS, OUOJIOTMYECKH AaKTHUBHBIC
BelecTBa (YIJIEBOJIbI, KUPBI, OCIKU), MOHOMED, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTAJUTMYECKasl PEIIeTKa, TUIBl XUMHYECKUX PEeaKIIHil
(OKHCIHUTENBHO-BOCCTAHOBUTEIbHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEAKIIMA HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAS
JMCCOITMAINS, OKHCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh
XUMHYECKON peaklny, XMMUUYECKOEe PaBHOBECHE), TEOPHH U
3aKOHBI (TEOpHs XHMMHYECKOTO CTPOCHHS OPTaHMYECKHX




BHOCHUTh KOPPEKTHUBBI B JESITEIBHOCTh, OILICHHBATH
COOTBETCTBHE DPE3YyJbTATOB IIEJISIM, OIEHUBATH PHUCKHU
MOCTICICTBUH EATETLHOCTH,
pa3BUBaTh KPEATUBHOE MBIIUICHUE
KU3HEHHBIX TPOOIIEM.

OpU  pelIeHUun

0) 0a3oBbIe HCCJIEN0BATEIbCKUE AeHCTBUS:

BJIAJIETh HAaBBIKAMH  y4eOHO-HCCICIOBATEIbCKOH |
MPOEKTHON  JCSITENbHOCTH, HABBIKAMU  pa3pelieHus
npo0em;

BBISIBIISITh MPUYUHHO-CJICICTBCHHBIC CBSI3U u

aKTyaJ'II/IBI/IpOBaTI) 3a1[al1y, BBIABHUT'aThb FI/IHOT@SY ce
peIlieHHsI, HAaXOIWTh apPryMEHTBI JUIS JIOKA3aTelIbCTBA
CBOMX YTBEP)KJIECHUM, 337aBaTh IapaMeTpbl U KPUTEPHUH
peIlIeHNs;

AHAJM3UPOBATh IOJYYCHHBIC B XOJC PCIICHHsS 3allauu
pe3yanaTbl, KpI/ITI/I‘-IeCKI/I OILICHUBATh UX IIOCTOBCpHOCTI),
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

yMETh T[EPCHOCHTh 3HAHHWS B [IO3HABATCIBHYIO W
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIbHOCTH;

yMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0acTen;

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

3alayd,  JIOMYyCKaroIlnue

BeuiectB A.M. bBytnepoBa, Teopusi 3IEKTPOIUTUYECKOU
nucconuanuu, nepuoandeckuid 3akon .M. Menneneesa,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, PAKTOIOTUYECKUE CBEJICHUS O
CBOMCTBaX, cocTaBe, TMOJNy4eHHUH U  0O€30MacHOM
UCIOJIb30BaHUU BaXHEHIIINX HEOPraHUYECKUX u
OPTraHWYECKUX BEIIECTB B OBITY U  MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKa,

IMP6 03. chopMUPOBAHHOCTH  YMEHUH  BBISIBIISATH
XapakTepHble TMPHU3HAKA U  B3aUMOCBS3b  H3YUYCHHBIX
MOHSATUN, TPUMEHSATH COOTBETCTBYIOIIME TIOHATHUS MIPH
OMHCAHUM CTPOEHUS M CBOWCTB HEOPraHMYECKUX H
OpraHWYEeCKUX BEIIECTB W HUX IMPEBPAIICHUI; BBISBIATDH

B3aMMOCBSA3b XMUMHYECKMX 3HAHMM C TIOHATUAMU H
MIPEACTABICHUSIMU TPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopMuUpOBaHHOCTH YMEHUN HCIOIH30BATH

HAaUMEHOBAHMSI XUMUYECKUX COCIUHEHUI MEXIYHapOIHOTO
COK03a TEOPETUYECKON U MTPUKJIAHON XUMHUH U TPUBHAIIbHBIE
Ha3BaHMsI BaXXHEHIIMX BeIECTB (ITWJIEH, alleTUJIEH,
rauiepul, ¢eHon, (GopMalblerua, YKCycHas KHCJOTa,
IJIMLWH, YrapHbIM ra3, YrJIeKMCIbli ra3, aMMHaK, ramieHas
U3BECTh, HETallleHas M3BEeCTh, NMUTbEBas coJa U JAPYTHX),
COCTaBJIATh (OPMYJIbI HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHUS XMUMHUYECKUX PEaKUIUU, OOBSICHITh UX
CMBICT; OATBEPKAATh XapaKTepHble XMMHUECKHUE CBOMCTBA
BEUIECTB COOTBETCTBYIOIUMU SKCIIEPUMEHTAMHU U 3alUCIMU
YPaBHEHUN XUMUYECKHUX PEAKIINN;

IIP6 05. cdopMupoBaHHOCTH YMEHHH YCTaHABIUBATH
MPUHA/IICKHOCTD M3Y4YEHHBIX HEOPraHUYECKUX U
OpraHMYECKHUX BEIIECTB K OIpPENEICHHBIM KjaccaM H
rpynmnaM COEIMHEHUM, XapaKTepu3oBaTh MX COCTaB H
BaXHEHIINE CBOWCTBA; ONPEACNATh BUABl XHMHUUYECKUX
cBsI3ei (xoBaJIeHTHas, MOHHas, MeTaJlJIn4ecKasi,




BOJIOPOJIHAS), THIBl KPUCTAJUIMYECKHX PEIIETOK BEIECTB;
KJIacCH(PUIUPOBATH XUMUYECKUE PEAKIIUH;

IIP6 07. chopMHUPOBAaHHOCTH YMEHHI HPOBOJUTH PACUETHI
0 XUMHYECKMM (OpMyJIaM M ypaBHEHHSIM XHMHYECKHX
peakumii ¢ HCHOJb30BAaHUEM  (PUIUUYECKUX  BEJIMYHH,
XapaKTEePU3YIOINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHSI) I'a30B, KOJINYECTBA
BEILIECTBA; HCIOJIB30BaTh CHCTEMHBIC XMMHUYCCKHE 3HAHUS
JUIs TPUHATHS PEUICHHH B KOHKPETHBIX KU3HEHHBIX
CHTYyalUsiX, CBA3aHHBIX C BEIIECTBAMH U MX MPHUMEHECHHUEM.

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

JInuHOCTHBIE pPe3yJIbTaThl JOJIKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI'0 IO3HAHMS

—  c(hopMUpPOBAaHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKM M OOLIECTBEHHOW IPAKTUKHU, OCHOBAHHOI'O Ha
JMaJIoTe KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJIHUKYJIbTYPHOM MHUDE;

— COBEpUICHCTBOBAHME  SI3BIKOBOM M UYUTATENbCKON
KyJIbTYphl KaK CpEICTBAa B3aUMOACUCTBUS MEXKIY
JIIOJbMU U NTIO3HAHUS MUPA;

— OCO3HaHWE  IEHHOCTM  HAy4yHOM  JEATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh MIPOEKTHYIO U
HCCIIEIOBATENBCKYIO NEATENBHOCTh UHAUBUIYAIBHO U B
rpymnme.

MetanpeaMeTHbie pe3yJIbTAThI JOKHBI 0TPAKATH:

OBananenue YHHMBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMH NeHCTBUAMM:

B) padora ¢ uHgopmanmeii:

— BJIaJ€Tb HaBbIKAaMH  IIOJYYCHUSA I/IH(bOpMaI_[I/II/I us3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBIIATL IIOUCK, aHalIW3, CHCTCMAaTHU3aluIl0 U

MHTEpHpeTanio HHGOpPMaIUN Pa3IUYHbIX BUIOB U GOPM
MIpe/ICTaBJICHMUS;

JucuunimHapHble (peIMeTHbIe) pe3yJIbTaThl U J0JAKHBI
0TPakKATh:

ITP6 06. BiageHHE OCHOBHBIMH METOAAMHM HAy4YHOTO
MO3HAHUS BEIIECTB M XUMHUYECKHX SIBJICHHU (HaOmroaeHue,
M3MEpEHHE, IKCIIEPUMEHT, MOJICIUPOBAHUE);

I1P6 07. chopMUpOBAaHHOCTh YMEHHI MPOBOIAUTH PACUETHI
M0 XUMHUYECKHM (OpMyJlaM W YPaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCIONb30BaHMEM (U3UYECKUX  BEIMYUH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMaJibHbIE YCIIOBHSI) ra30B, KOJUYECTBA
BEIIECTBA; HCIIOJIb30BATh CHUCTEMHbIE XUMHUYECKHE 3HAHMS
Ul TPUHATUS PEIIEHUHM B KOHKPETHBIX KU3HEHHBIX
CUTYallUAX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM;
ITP6 08. chopmupoBaHHOCT, YMEHHI IUTAHUPOBATH H
BBIMIOJHATh XUMHUYECKUH DKCHEpPUMEHT (IpeBpalleHUs
OpPraHMYEeCKUX BEIIECTB NPU HArpeBaHHUM, TOJYyUYECHHE
ATHJIEHA U U3yUEHHUE €r0 CBOMCTB, KAUECTBEHHBIE pEaKIIMU Ha
aNbJETU/IBl, KpaxMaj, YKCYCHYIO KHUCIOTY; JeHaTypauus
OCNKOB TpH HArpEeBaHWH, I[BETHHIE pEAKIMU OEJIKOB;
IIPOBOJIUTHh PEAKLUU HOHHOTO OOMEHa, ONpENeNsiTh Cpery
BOJHBIX PAaCTBOPOB, KaueCTBEHHBIE peaklMH Ha Cyib(dar-,
KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
SKCIEPUMEHTAJIbHBIE 3aJadyd 1Mo Temam "'Metamisl" u
"Hemeramnbl") B COOTBETCTBHM C TIPAaBMWJIAMU TEXHUKHU




— CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (opMaTax C y4yeToM
HazHaueHUs MH(POpPMAMKM M LEJIEeBOH  ayAUTOpHH,
BbIOMpass oONTUMaIbHYIO GOpMy TMPEACTaBICHUS U
BU3YaJIN3aluy;

— 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
71a00paTOPHBIM 000PYIOBaHHEM; MIPEACTABIATh PE3yIbTAaThI
XMMUYECKOTO SKCIIEpUMEHTa B (popMe 3ammcu ypaBHEHHM
COOTBETCTBYIOIIUX peakiuil u (HopMyIHpoBaTh BHIBOJBI Ha
OCHOBE ITHX PE3YJIbTaTOB;

IIP6 09. cdhopMHPOBAHHOCT, YMEHHUS AaHAIU3UPOBATH
XMUMUYECKYI0 HWH(POPMALMIO, TOIy4aeMyl0 W3 pasHBIX
HUCTOYHUKOB (CpelCcTB MaccoBOd HH(OpMalMH, CETh
WuTepHeT u 1pyrue).

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

JIMYHOCTHBIE pe3yabTaThbl J0JKHBI OTPAKATDh B YaCTH:

IPaKAaHCKOT0 BOCIIUTAHUA:

— TOTOBHOCTbH BCCTH COBMCCTHYIO  JICATCIBHOCTDH B
HHTCPCCAX I'paKJAaHCKOIo O6IJ.[€CTBa;

— yMeHue B3aHMOJICHCTBOBATh c COLIMAJIbHBIMHA
WHCTUTYTaMHU B COOTBETCTBUU C UX QYHKIUSAMU H
Ha3HaAUYCHHEM.

MeTanpeaMeTHble Pe3yabTAThI J0JKHbBI OTPAKATD:

OBiageHue YHHMBEpPCAJIbHBIMH KOMMYHUKATHBHBIMHU

JeliCTBUSIMH:

0) coBMecTHas 1eITeJIbHOCTD.

— TOHHUMATh U UCIIOJB30BATh NPECUMYIICCTBA KOMaH)IHOﬁ u
WHIUBUAYATbHON pabOTHI;

— TpUHUMATh 1eTH COBMECTHOM NEeATETHLHOCTH,
OpraHW30BBIBAT U KOOPJAMHHMPOBATH JCHUCTBHS IO €€
JOCTUKEHHIO: COCTABIIATH TUIaH IEHCTBUH, pacpeaensiTh
polM C Y4YeTOM MHEHUH YYacTHMKOB OOCYXJaTh
pe3yNIbTaThl COBMECTHON PaOOTHI;

— KOOPAMHHUPOBATh M BBINONHITH PabdOTy B YCIOBUSIX
peanbHOTO, BUPTYAJIbHOTO W  KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS,

JucuuninHapHble (MpeIMeTHbIe) Pe3yJIbTAThI U J0JKHBI
0TPaKaTh:

ITP6 08. chopmupoBaHHOCT, YMEHHI IUIAHUPOBATH H
BBIIIOJHATh XUMHUYECKUH OSKCHEPUMEHT (IpeBpalleHUs
OpraHMYECKUX BEIIECTB TMpPU HArPEBAaHUU, [OIYUYCHHE
ATUJIEHA U U3yUEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU Ha
albJIETU]IbI, Kpaxmall, YKCYCHYIO KHCIOTY; JAEHaTypauus
OCIKOB TMpW HArpeBaHWM, I1IBETHHIC pEAKIIMU OEJIKOB;
IPOBOJUTHh PEAKLMU HOHHOTO OOMEHa, ONpPENeNsTh Cpery
BOJHBIX PAacCTBOPOB, Kaue€CTBEHHBIE peaklMM Ha Cyib(dar-,
KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
OKCIIEpUMEHTANIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemertamnbl") B COOTBETCTBUM C TPAaBUWJIAMU TEXHUKU
O0e3omacHOCTH TIpH  OOpamieHWHd C  BEIIeCTBAMU U
1a00paTOpHBIM 000pYIOBAHHEM; MPEJICTABIIATh PE3YIbTaThI
XUMHUYECKOI0 IKCIEpUMEHTa B (popMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIHUX PeaKkuil U (HOpMyIHpOBaTh BHIBOJLI Ha
OCHOBE ATHX PE3yJIbTaTOB.
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— OCYHICCTBJIATH ITIO3UTUBHOC CTPATETHUCCKOC IIOBCACHUE B

pPa3NUYHBIX CHUTyalusiX, TWPOSBIATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OsJiaaenue YHHBepPCAJbHBIMU peryjisiTHBHbIMH

JelCTBUSIMM

r) IpUHATHE ceOsl U APYTUX JIOAei:

— IPUHUMATh MOTHBBI U APTYMEHTBHI JIPYTUX JIOACH HpHU
aHaJlu3e pe3yJIbTaTOB JIeATEIbHOCTH;

— TIpU3HaABaThb CBOE MPaBO M MpPaBO APYTUX JOJEH Ha
OIUOKU;

— pa3BHBaTh CIOCOOHOCTh IOHUMATh MHUP C TO3HUIUH
JPYTOro 4eJoBeKa.

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKPYXKAaroIIei cpelibl,
pecypcocOepeKeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3¢ dexTHuBHO
JICUCTBOBATH B
Ype3BbIYANHBIX
CUTyalusx

JInuHOCTHBIE pe3yJIbTaThl JOJIKHBI OTPAKATH B YACTH:

IKOJOTHYECKOr0 BOCIIMTAHUSA:

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

— IUIAHUPOBAaHHME M  OCYLIECTBIICHUE
OKpyXarollled cpele Ha OCHOBE
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

— QAKTMBHOE HENpUATUE JEUCTBHUW, IPUHOCALIUX BpEX
OKpYKarollleu cpere;

NEUCTBUIT B
3HaHUSA ILelel

— yMeHue IIPOTHO3UPOBATh HeOJIaronpusTHbIE
JKOJIOTUYECKHE  IIOCHEACTBUS  IPEANPUHAMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

— PpacIIMpeHHE OIbITa JEATEIBbHOCTH HKOJIOTUYECKON
HaIlpaBJIECHHOCTH.

MeranpeaMerHble pe3yJabTaThl JOKHBI 0TPAXKATh:

Osianenue YHHMBEPCAJIbHBIMH y4eOHBIMHU

NMO3HABATEJIbHBIMU JAeHCTBUAMM:
B) padora ¢ uHgopmanmei:

JucuuniimHapHble (peIMeTHbIe) pe3yJIbTaThl U J0JIAKHBI
0TPaKATh:

IIP6 01. chopmMupoBaHHOCTH IPEICTABICHU: O XUMHUYECKOM
COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOH KapTHHBI MUpPA, POJIH
XMMHH B TIO3HAHWUW SIBJICHUW TPUPOJLI, B (HOPMUPOBAHHH
MBIIUICHUSI U KYyJIbTYypbl JHYHOCTH, €€ (DYHKIMOHAIBHOM
IrPaMOTHOCTH, HEOOXOJMMOM NJIsi pelIeHHs] MPaKTUYECKUX
3aj1a4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOLIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

ITP6 10. chopmupoBaHHOCTH YMEHMI COOMIOIATH MpaBUiIa
HKOJIOTMUYECKH 1€IeCO00pa3sHOro IMOBEACHHUS B OBITY H
TPYAOBOW JI€ATENBHOCTH B IEJIAX COXPAHEHMUs] CBOETO
3I0POBbSl M OKPYXKAIOLIEH NPUPOJHOW Cpeibl; y4YUTHIBATH
OMacHOCTb ~ BO3JEUCTBUSI  HA  KUBbIE  OPraHU3MBI
ONpEENIEHHbIX BEIIECTB, IIOHUMAas CMBICI IOKa3aTels
IIpeIeIbHON JOIyCTUMON KOHIIEHTPALUH.
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— HCIIOJIB30BaTh

cpenctBa  HMHGOPMAIOHHBIX "
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTMH B PCLICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3amad ¢ coONojgeHHeM TpeOOBaHU  3PTOHOMUKH,
TEXHUKH O€30IacCHOCTH, TUTHUEHBI, PEeCypcocOepeKeHus,
NPABOBBIX W 3TUYECKUX HOPM, HOPM HH(OPMALMOHHOM
0e30MacHOCTH.

IK 1.1.
[ToaroraBnuBaTh K
pabore
TEXHOJIOTUYECKOEC
obopynoBaHue,
UHCTPYMEHTHI,
OCHACTKY

JIn4HOCTHBIE Pe3yabTaThl A0JKHBI OTPAKATH B YACTH:

TPYAOBOI0 BOCIIUTAHMA:

— TOTOBHOCTb K TPYyZy, OCO3HAaHHE LIEHHOCTH MacTepCcTBa,
Tpyaoiooue;

— TOTOBHOCTH K aKTUBHOM J€SATEIIbHOCTH TEXHOJIOIMUECKON
U COLMAIbHOM  HAmpaBlIEHHOCTH,  CIIOCOOHOCTH
WHULMUPOBATh, IUIAHUPOBATh U  CaMOCTOSITEIbHO
BBINOJIHATH TaKyIO AEATEIbHOCTD;

— MHTEpec K pa3IuuHbM cdepaM npodeccuoHaIbHON
NeSITEIbHOCTH, YMEHHUE COBEpIIATh OCO3HAHHBIN BBIOOP
Oyaymeil mpodeccuu M peaau30BbIBaTb COOCTBEHHBIE
KU3HCHHBIC TUTaHBI;

— TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU.

MeTanpeaMeTHbIe pe3yJbTAThI J0JKHbI 0TPAXKATH:

Osianenue YHHUBEpPCAIbHBIMH yY4eOHBIMU

NMO3HABATEJbHBIMU 1eHICTBUAMM:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

— €caMOCTOATENbHO (HOPMYIUPOBATh M AKTYyaJU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIH NMPU3HAK WM OCHOBAHHS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMN U 0000IIICHHUS;

— OIpeAensaTh UeNH AEITeIbHOCTH, 3a]aBaTh MapaMeTphl U
KPUTEPUH UX TOCTHXKEHUS;

— BBIBIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSX;

MMPOTHUBOPCUMNA B

JucuuIinHaApHbIe Pe3yJbTaThl U 10JLKHbBI OTPAaKATh:
I1P6 01. chopmMupoBaHHOCTH IPEICTABICHUN: O XUMHUYECKOM
COCTaBJISIOIIEH €CTECTBEHHOHAYYHOH KapTHHBI MUpA, POJIH
XMMHH B TO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUU
MBIIUIEHUSI U KYJbTYpbl JUYHOCTH, €€ (DYHKIHMOHAIBbHOU
IPaMOTHOCTH, HEOOXOAMMOM /il pelIeHUs] MPaKTHUYECKUX
3a71a4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOLICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP0 02. BiiageHre cUCTEMON XMMHYECKHMX 3HAaHUHM, KOTOpast
BKJIIOUAET: OCHOBOIIOJATAIOUINe TMOHATUS (XUMHUYECKHMA
AJIEMEHT, aTOM, JJICKTPOHHas 000JoYKa aroma, s-, p-, d-
AJIEKTPOHHBIE ~ OpOMTaIM  aTOMOB, HMOH, MOJEKYyJa,
BaJICHTHOCT, ANEKTPOOTPHUIATEIBLHOCTb, CTENEHb
OKHCIICHHsI, XUMHYecKas CBs3b, MOJb, MOJIIpHas Macca,
MOJIIpHBIA O00BEM, YTIEPOAHBIN CKENET, (YHKIMOHAIbHAS
rpynna, pajukall, U30MEpHUs, HU30MEPbI, TOMOJOTHYECKHUU
pan, TOMOJIOTH, YTJIE€BOJIOPO/IbI, KHCIIOpPOJI- U
a30TcoJIepXKalllie COEAMHEHUs, OMOJIOTMYECKH aKTHUBHBIE
BeulecTBa (yIjIeBo/bl, KUPbI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS,
KpUCTAJJIMYECKAsl PelIeTKa, THUIbl XUMUYECKHX peaKIHi
(OKHCIIUTENIBHO-BOCCTAHOBUTEIBHBIE, IK30-U
SHIOTEPMUUYECKHE, PEAKIIMA HOHHOTO OOMEHa), pacTBOD,
AIIEKTPOJINUTHI, HEDJIEKTPOJIUTHI, JNEKTPOJINTUYECKAS
JUCCOLIMAINS, OKHUCINUTENb, BOCCTAaHOBHUTENb, CKOPOCTh
XMUMUYECKON peakIiy, XUMHUYEeCKOe PaBHOBECHE), TEOPUHU U
3aKOHBI (TEOpHUsi XMMHUYECKOI'O CTPOEHHUS OpPraHHYECKUX
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BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh, OICHUBATH
COOTBETCTBUE pPE3yJIbTATOB LIEJSM, OLIEHUBATh PHUCKU
MOCJIEACTBUI IeITEIbHOCTH;
pa3BUBaTh KpPEATUBHOE MBIIICHHUE
KU3HEHHBIX TPOOIIEM.

0) 0a3oBbIe HCCJIEN0BATEIbCKUE AeHCTBUS:

OpU  pelIeHUuU

— BIIQJICTh HAaBBIKAMU  Y4YEOHO-UCCIIEIOBATEIBCKOW U
MPOEKTHON  JCSITENbHOCTH, HABBIKAMU  pa3pelieHus
npo0em;

—  BBISBIIATH MPUYUHHO-CJICICTBCHHBIC CBSI3U u

aKTyaJlu3upoBaTh 3aJady, BbLABUIaTh THUIIOTE3Y €€
pelleHys, HaxXOAUTh APryMEHThl JUIsl JI0Ka3aTesIbCTBa
CBOMX YTBEP)KICHHI, 3a7aBaTh NapaMeTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ PELICHMs 3aJadu
pe3yJIbTaThl, KPUTUUECKU OLIEHUBATh UX JOCTOBEPHOCTbD,
IIPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

yMEThb [E€PEHOCUTh 3HAHMS B [I03HABATEIbHYIO H
MIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

YMETb MHTEIPUPOBATH 3HAHMS W3 PaA3HBIX MPEIMETHBIX
o0acTen;

BBIBUTATh HOBBIE WJIEW, NpeularaTb OpUTMHAIbHBIE
MIOJIXO/Ibl U PEILIECHUS;
CTaBUTH po0sIeMbI
aIbTEpHATUBHBIC PELLICHUS.

n 3aJa4u, AOITyCKaromue

BeuiectB A.M. bBytnepoBa, Teopusi 3IEKTPOIUTUYECKOU
nucconuanuu, nepuoandeckuid 3akon .M. Menneneesa,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, PAKTOIOTUYECKUE CBEJICHUS O
CBOMCTBaxX, COCTaBe, IOJy4YeHHUH ©  Oe30MacHOM
UCIOJIb30BaHUU BaXHEHIIINX HEOPraHUYECKUX u
OPTraHWYECKUX BEIIECTB B OBITY U  MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKa,

IMP6 03. chopMUPOBAHHOCTH  YMEHUH  BBISIBIISATH
XapakTepHble TMPHU3HAKA U  B3aUMOCBS3b  H3YUYCHHBIX
MOHSATUN, TPUMEHSATH COOTBETCTBYIOIIME TIOHITHS TIPU
OMHCAHUU CTPOEHUS M CBOWCTB HEOPraHMYECKUX U
OpraHWYEeCKUX BEIIECTB W HUX IMPEBPAIICHUI; BBISBIATDH

B3aMMOCBSA3b XMUMHYECKMX 3HAHMM C TIOHATUAMU H
MIPEACTABICHUSIMU TPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopMuUpOBaHHOCTH YMEHUN HCIOIH30BATH

HAaUMEHOBAHMSI XUMHUYECKUX COETUHEHUN MEXIYHapOJHOTO
COK03a TEOPETUYECKON U MTPUKJIAHON XUMHUH U TPUBHAIIbHBIE
Ha3BaHMsI BaXXHEHIIMX BeIECTB (ITWJIEH, alleTUJIEH,
rauiepul, ¢eHon, (GopMalblerua, YKCycHas KHCJOTa,
IJIMLWH, YrapHbIM ra3, YrJIeKMCIbli ra3, aMMHaK, ramieHas
U3BECTh, HErallleHas M3BECTb, NMHUTHEBAs COJa U APYTHX),
COCTaBJIATh (OPMYJIbI HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHUS XMUMHUYECKUX PEaKUIUU, OOBSICHITh UX
CMBICT; OATBEPKAATh XapaKTepHble XMMHUECKHUE CBOMCTBA
BEUIECTB COOTBETCTBYIOIUMU SKCIIEPUMEHTAMHU U 3alUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

IIP6 05. cdopMuUpOBaHHOCTH YMEHUI YyCTaHABJIMBATH
MPUHA/IICKHOCTD M3Y4YEHHBIX HEOPraHUYECKUX U
OpraHMYECKHUX BEIIECTB K OIpPENEICHHBIM KjaccaM H
rpynmnaM COEIMHEHUM, XapaKTepu3oBaTh MX COCTaB H
BaXHEHIINE CBOWCTBA; ONPEACNATh BUABl XHMHUUYECKUX
cBsI3ei (xoBaJIeHTHas, MOHHas, MeTajsInyecKas,
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BOJIOPOJIHAS), THIBI KPUCTAJUIMYECKHX PEIIETOK BEIECTB;
KJIacCH(PUIUPOBATH XUMUYECKUE PEAKIIUH;

IIP6 07. chopMHUPOBAaHHOCTH YMEHHI HPOBOJUTH PACUETHI
0 XUMHYECKMM (OpMyJIaM M ypaBHEHHSIM XHMHYECKHX
peakuMii ¢ HUCHOJb30BaHUEM  (PU3UYECKUX  BEIUYHUH,
XapaKTEePU3YIOINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHSI) I'a30B, KOJINYECTBA
BEILIECTBA; HCIOJIB30BaTh CHCTEMHBIC XMMHUYCCKHE 3HAHUS
JUIs TPUHATHS PEUICHHH B KOHKPETHBIX KU3HEHHBIX
CHTYyalUsiX, CBA3aHHBIX C BEIIECTBAMH U MX MPHUMEHEHUEM.
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2. CTPYKTYPA U COJAEPXAHUE OBIIEOBPA3OBATEJILHOM

JANCHUITIVIMHBI «XXUMMWS»

2.1. O0bemM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

B ToM uncie

Oo0bem B B (popme
Bup yueOHoii padoTbl bop
yacax MpAaKT.
MOAT0TOBKH
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 180 81
Coaep:xaHue yueOHOro MaTepuaJia 114 47
BT. U..
TEOPETUUYECKHE 3aHITH 59
MIPaKTUYECKHUE 3aHITUSI 29 29
nabopaTOpHbIE 3aHATHUS 18 18
KOHTPOJIBHBIC PAaOOTHI 8
IIpodeccoHabLHO  OPHMEHTHPOBAHHOE  COAEP:KAHHE 48 34
(coneprkaHue NPUKJIATHOTO Moz[y.]m)1
BT. U..
TEOPETUYECKUE 3aHATHS 14
MPAKTUYECKHE 3aHITHS 22 22
na0opaTOpHbIE 3aHATUSL 12 12
IpomeskyToUHas aTTecTalus (SK3aMeH)? 18

B paMkax o1HOHM WJIM HECKOJIBKMX H3y4aeMbIX 0O0I1e00pa3oBaTeNbHbIX JUCLUILIMH C
yueroMm mnonydaemoi mnpogeccun CIIO oOyuaromumcsi caMOCTOSITENbHO, MO/ PYKOBOJCTBOM
npenojiaBatens (TbIOTOPA), BBINOJHACTCS WHAMBUAYAIbHBIA NPOEKT IO BHIOPAaHHOM TeMme.
NuauBuayanbHbIA TPOEKT MOXKET OBITh IMpPEJICTaBiI€H B BUAE Y4eOHOTO HCCIEAOBAHUS WIIU

y4eOHOTr0 NMpOoeKTa.

! TIpogeccuoHanbHO OpPUEHTHPOBAHHOE COJIEPKAHME MOMET OBITH PACIPENEIEHO MO pasjienam (Temam) WM

CKOHIIEHTPUPOBAHO B pa3zzene [IpuxinaaHoi Moayb.

2 (I)opMa l'lpOMe)KyTOqHOI\/’I aTTeCTallui U KOJHUYCCTBO YaCOB, OTBOAMMBIX Ha €€ IMPOBEACHUEC, PCTIAMCHTUPYIOTCA

yueonbsM mianoM OIT CITO
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2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

HaumenoBanue Conep:xanue yuefHOro MaTepuaa (0CHOBHOE H NPOeCCHOHAILHO opueHTHPOBaHHo0e)?, | O6bém | DopMupyeMble
pa3/ieJioB M TeM J1a00paTOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAIHONH MO1YJIb YacoB | KOMIIETEHIUH
1 2 3 4

Coaepxanue yueOHOro MaTepuaJia 114
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU 46
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJia 4 OK 01
OcnoBHuele xumuueckue |[Ipeamer xumus. OCHOBHBIC MOHATHS XMMHH. XHMMHYECKHH 3yeMeHT. AToMm. Sapo aroma,
IOHATUS W 3aKOHBI, |M30TOMNbI. DJIEKTPOHHAs 000104Ka. DHEPreTHYECKUE YPOBHU, IIOJYPOBHU. ATOMHBIE OpOUTay,
CTpOEHUue aToMOB |S-, P-, d- amemeHTbl. OCOOCHHOCTH PACIPEICICHUS JJIEKTPOHOB MO OpOHMTAIsIM B aTOMax 2
XUMHYECKUX 9JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DJIEKTpOHHas KoHUrypamus atoMoB. OCHOBHBIE
3JIEMEHTOB XMMUYECKHE 3aKOHBI

IIpakTHYecKHEe 3aHATHSA

[Ipaktuueckas padora Nel. «OCHOBHBIE KOJUYECTBEHHBIEC 3aKOHBI B XMMHHU M PaCUEThl IO

YPaBHEHUSM XMUMUYECKUX PEAKIIHI».

W3mepenus B xumun. OCHOBHbIE 3aKOHBI XUMHHU. OTHOCUTEIIbHBIE ATOMHAsI U MOJIEKYJIIpHAs 2

Maccel. MoungpHas Macca. KonnuecTtBo BemectBa. MaccoBast 105151 BelecTBa. 3akoH ABOraJipo.

Monspablii 00beM ra3oB. OTHOcHUTENbHAs IJIOTHOCTh TIa3oB. PacdeTsl MO ypaBHEHUSAM

XMUMUYECKHX PEAKIMH C HUCHOJIb30BAaHMEM MAacCOBOH J0JIM BellecTBa, 00beMa (HOpMallbHbIE

YCJIOBUsI) Ta30B, KOJHUECTBA BELIECTBA
Tema 1.2. Coaepxanue y4eOHOro MaTepuaJa 4 OK 01
ITepnoanyeckuit 3axkoH | [IpakTHYeckue 3aHATUS OK 02
1 Ilepronuyeckas |[paxruueckas pabora No2. «M3ydyeHne NepHOIMYECKHX 3aKOHOMEPHOCTEH M HX B3aHMOCBSI3H CO lIK 1.1
CHCTEMA  XUMHUYECKHX | crpoeHIEM aTOMOBY.
onementos Ml M. |[Tepuonmueckas cucrema xumuueckux snementos .M. Menneneesa. Crssb nepuomuueckoro| 4

MenneneeBa, nX CBSI3b C
COBPEMEHHOM TeOopUen
CTPOEHHUS aTOMOB

3aKkoHa ¥ lleprnoanyeckoi CUCTEMBI XUMHUUYECKHUX JIEMEHTOB C COBPEMEHHON TEOPHUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOICTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMHU

MIPOCTHIX M CJIIOXKHBIX BEIIECTB 0 IpymnnaM H nepuoaam llepuoanyeckoi cucteMpl. 3HaYeHUE

3 O6pasoBarenbHas OpraHu3alys BIPABE CAMOCTOSTENLHO OMPEJENATh MOCIEN0BATENLHOCTD U3YUEHHUS PA3/IENoB U TEM, BXOAIIMX B HUX, & TAKKE TIEPEPACTIPENENATH KOJTHMUECTBO
4acoB JUIi OCBOCHHs OOYYalOIIMMHUCS Y4eOHOro MaTepHana, C Y4eTOM JIOTUKH (OpPMHUPOBaHMS IUCLUHUILIMHAPHBIX DPE3yJbTAaTOB, OOLIMX M NMPOQECCHOHATIBHBIX KOMIETCHIUH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMHU TUCHUITIMHAMH 00111e00pa3oBaTesI-HOTO U 001IenpodeccHoHanbHOro nukioB yuedHoro miana Ol CITO.
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MEPUOJINYECKOTO 3aKOHA M CUCTEMbI XUMHUYECKUX 3iieMeHTOB /.M. Menneneea B pa3BUTHH
HAyKH.

YcTaHOBIEHUE CBSI3UM MEXIY CTPOCHUEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U IMEPHOIAYECKUM
H3MEHEHHEM CBOMCTB XMMHUYECKHUX 3JICMEHTOB U NX COCJUHEHHUI B COOTBETCTBHUH C IIOJ0KEHUEM
Ilepnonnueckoi cucreMsl. PemieHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUN Ha
XapaKTEPHU3alUI0 XHUMHYECKUX DJIEMEHTOB «MeTraumueckiue / HEeMEeTaUIMYeCKHEe CBOMCTBA
XUMHYECKHUX DJIEMEHTOB B COOTBETCTBHM C HMX DBJEKTPOHHBIM CTPOCHHEM M TOJIO)KEHHEM B
MEpUOJIMYECKOIN cucTeMe XumMudeckux 3semMeHToB .M. MeHeneeBay

Tema 1.3. Coaeprxanue yueOHOro MaTepuasa OK 01
Crpoenue BemecTBa M Crpoenue BeniecTBa. XUMUYECKas CBsI3b. BUIbI XUMHUYECKOM CBSA3M (KOBAJICHTHAS HETOJISIpHAs
IpUpO/ia  XHUMHUYCCKOHU | y monsipHast, MOHHAs, MeTaUIHdecKas). MexaHn3Mbl 00pa30BaHHs KOBATCHTHOH XHMUUYECKOH
cBsi3H. MHOroo0pasue | cpssm  (0GMeHHBIII M JOHOPHO-aKLENTOPHBIH). BOZOpPOAHAS CBA3b. BaleHTHOCTS.
BCIICCTB DnekTpooTpulareabHOCTh. CTeneHp okuciaeHus. oHbl: KATHOHBI U aHUOHBI
IIpakTHyeckue 3aHATHSA
[IpakTuueckas padota Ne3. «CTpoeHue BeliecTBa U MPUPOIa XUMUYECKOM CBSI3U.
JleMoHCTpauus Mojeneil KpUCTAUIMYECKUX PEIIETOK: MOHHOHM (XJIOpHUJ HaTpusi), aTOMHOU
(rpadut 1 anMaz), MOJEKYJISAPHOU (YIIEKUCIBIN ra3, No/), MEeTAIIIMYEeCKON (HaTpHii, MarHu,
Menb). Perenre nmpakTH4ecKuX 3aJaHuil Ha COCTaBIIEHUE 3JIEKTPOHHO-Tpapuueckux Gpopmyii
snemeHToB 1—4 nepuoaon
Tema 1.4. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
Knaccudukanus, Knaccudpukanusa Heopranuueckux BemiecTB. HoMeHKiaTypa HEOPraHMYECKHUX BELIECTB OK 02
u HOMEHKJIATypa | (OKCUIBI, TMIPOKCUABI, KUCIOTHI, cOlM). BemiecTBa MOJEKyISPHOIO W HEMOJEKYJSPHOTO
HEOPraHUYECKUX CTpoeHHUsl. ArperaTHble COCTOSIHUA BellecTBa. Kpucraminueckue 1 aMopHbIe BEECTBA. 3aKOH
BELIECTB MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAJUIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIsSIpHas,

MOHHAsl, METaJUINYeCKasi). 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIIMYECKON PeIIETKH

IIpakTHYecKHe 3aHATHSA

[IpakTuueckas pabora Ne4. «HomeHknaTypa HEOPraHMYECKUX BEILIECTBY.

Pemenne mnpakTHYeCKMX 3aJaHUN MO KJIacCH(UKalMK, HOMEHKIAType M XHUMHYECKHM
(dbopMyslaM HEOpraHWMYECKHX BELIECTB Pa3IMYHBIX KJIAcCOB (yrapHbI ras, yriekuciblii ras,
aMMHaK, raieHasl U3BeCThb, HeTaleHasl U3BECTh, MTUTHEBAs COJIA U APYTUX): HA3BAaHUS BELIECTB
o mexayHapoanoit (MFOITAK) unu TpuBHaibHOM HOMEHKIIaType U cocTaBlieHHE (POPMYJIbI
XMMHUYECKHX BEILIECTB, ONpeJeNieHHe MPUHAAISKHOCTH K Kiaccy. llouck uHpopmamuu mo
Ha3BaHMSIM, UACHTU(UKATOPAM, CTPYKTYPHBIM hopMynaM. AHAJIN3 XMMHUYECKON HHPOpMaIIHH,
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MOJy4yaeMOil W3 pa3HbIX HMCTOYHHMKOB (CPEICTB MaccoBOil mH(popmanuu, cetb MHTEpHET H
Apyrue)

Tema 1.5.
Tunel
peakuui

XHUMHUYCCKUX

Conep:xanue yueOHOro MaTepuaJia

Xumnueckas peakuus. Kinaccudukauus u THIBI XMMHUYECKMX pEakLUil B HEOPraHUYECKOH U
OpPraHMYECKON XMMMM. 3aKOHBl COXPAHEHHS MacChl BEILLECTBA, COXPAHEHMsI U IPEBPALICHUS
SHEPI'UU NPU XUMHUECKUX peakuusax. OKUCINTENTbHO-BOCCTAHOBUTENIbHBIE PEaKLUU (YpaBHEHUS
OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHb OKHCJIICHHA, OKHCIWUTCIIL U BOCCTAHOBUTCIIb, IMPOLCCCHI
OKHMCIICHMSI W BOCCTAHOBJICHHUS, BaXHEWIIME OKUCIUTEIM M BOCCTAHOBHUTENH, METOJ
ANIEKTPOHHOrO OajlaHca, 3JIEKTPOIM3 PACTBOPOB U PACIUIABOB BEIIECTB, OKHCIMTEJIBHO-
BOCCTAHOBUTEJIbHBIE PEaKIUH B IPUPO/JIE, IPOU3BOACTBEHHBIX IPOIIECcCaX U )KU3HEAEITEeIbHOCTU
OpPraHHU3MOB)

JlabopaTopHble 3aHATHUS

JIaGoparopHas pab6ota Nel «TuUIbl XUMUYECKUX PEAKIIUI».

HccnenoBanue TUHOB (1O COCTaBY M KOJMYECTBY HMCXOJHBIX M OOpa3yrOIIMXCS BEILIECTB) U
IIPU3HAKOB XUMUYECKUX peakunid. COCTaBICHUE yPaBHEHUI peaknii COEAMHEHNUS, PA3JIOKEHUS,
3aMeleHusi, oOMeHa, B T.4. PEaKLUil TOpeHUs, OKHUCIEHHUs-BoccTaHOBIIeHUA. CocCTaBleHUE U
YPaBHUBaHHME OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIMHA METOJ0M 3JEKTPOHHOro OallaHca.
PacueTHble 3a7auM Ha HaXO0XKJICHHE OTHOCHTEIBHON MOJIEKYJIIPHONM Macchl, ONpEAEICHUE
MacCOBOM J0JIM XUMHUYECKUX WIEMEHTOB B CII0)KHOM BEILIECTBE

OK 01
OK 02

Tema 1.6.
CxopocTb
peaKkuuid.
paBHOBeECHE

XUMHYECKHUX
XUMHYECKOE

Coaep:xaHue yueOHOro MaTepuaJia

CKOpOCTh pEaklliu, €€ 3aBHCUMOCTh OT pPa3IMYHbIX (PAKTOPOB: MPUPOJABI PEArHpyrOIIUX
BELIECTB, KOHIIEHTPAIL[MN PEAarupyloUINX BEIIECTB, TEMIEPATypbl U IJIOLIAAN PEaKIIMOHHOU
noBepXHOCTHU. TertoBble 3((HEeKThl XMMUYECKUX PEAKIIUNA: K30~ ¥ SHIOTEPMHUUYECKHE PEAKLINH.
OOpatumble peakuMu. XUMHYECKoe paBHOBecue. DakTOphl, BIMSIIOINIMNE Ha COCTOSHUE
XMMHUYECKOTO paBHOBECHUS (KOHILIEHTpAIMsl PEareHTOB WM NMPOIYKTOB PEAKIINH, JIaBJICHUE,
temneparypa). [lpunnun Jle [llatense

IIpakTHYecKkne 3aHATHA

[Ipaktuyeckas pabGora Ne5. «BnustHue pas3nuuHbIX (DAaKTOPOB Ha CKOPOCTh XHMHYECKOM
peaKIUm».

Pemienne mnpakTHKO-OPHEHTUPOBAHHBIX 33JaHUN Ha aHaiau3 (PAaKTOpoB, BIMSIOMUX Ha
M3MEHEHHE CKOPOCTH XUMUYECKOW peakluu. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
IIPUCYTCTBUSL KaTaJM3aTopa Ha IMPUMEPE Pa3lIoKEHHUs NEPOKCHIA BOJOpPOJA C IOMOUIBIO
JMOKCHJIa MapraHiia M Karajaspl. PellleHne NpaKTHKO-OPUEHTUPOBAaHHBIX 3aJaHUM Ha

OK 01
OK 02
IIK 1.1
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IMPUMCHCHUC MMPUHIHUIIA Jle-1llaTenbe AJI4 HaXOXIACHUSA HAIIPaBJICHHA CMCIICHUA PABHOBCCUA
XHUMHYCSCKOU PCaKIMK U aHAJIN3 (baKTOPOB, BJIMAIOMIUX HA CMCHICHUE XUMHUYCCKOI'O paBHOBECHU

JlaGopaTopHble 3aHATUSA

JlaGopaTopHas pabora No2 «M3yueHue 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEaKIUU OT
KOHIICHTPALIUU PEArupyIolIrX BEIIECTB U TEMIIEPATYPhD».

JlabopaTopHas paboTa Ha BEIOOP:

1. JlaGopatopuas pabora Ne2.1 «OmpeneneHue 3aBHCHMOCTH CKOPOCTH PEAKIHMH OT
KOHIIEHTPALlMU pearupyronux BemecT». MccnenoBanrue 3aBUCUMOCTH CKOPOCTH PEaKLUU OT
KoHIeHTpanuu. OnpeseneHne KOHCTAHTBI CKOPOCTH PEAKINH rPpapuuecKuM METOIOM.

2. JlabopatopHas pabGora Ne2.2 «OmpeneneHue 3aBHCUMOCTH CKOPOCTH pEaKIHH OT
Temreparypb». MccienoBanne 3aBUCUMOCTH CKOPOCTH PEAKIMU OT TemIieparypbl. Pacuer
SHEPTUU aKTUBAIMH PEaKIuu

Tema 1.7.

PactBopsl, Teopus
3JIEKTPOIUTAYECKOMN
JUCCOLIMAIUM U MOHHBIN
oOMeH

Conep:xanue yueOHOro MaTepuaJia

16

Bona - ocHoBHO# mosisipHBIN pacTBOpHUTENb. CTpoeHUE MOJIEKYJbI BOAbl. DU3NKO-XUMUYECKUE
cBoiicTBa BoAbl. PacTBOpbl. Buabl pacTBOpOB MO COAEpKaHUIO PACTBOPEHHOTO BEIECTBA.
PactBopumocTs. [lonsitne o mucnepcHeIXx cucremax. VICTHUHHBIE U KOJJIOMIHBIE PACTBOPBHI.
MaccoBasi ons BemiectBa B pactBope. [lonarue o Bomoponnom mokasarene (pH) pactBopa.
DnektponuTrueckas guccoruaius. CUIbHbBIC U CIIA0BIE SJIEKTPOJIMTHI, HEAJICKTPOIUTHI. Peakimu
MOHHOTO 00MeHa

JlabopaTopHbIe 3aHATHS

JIaGoparophas pabota Ne3 «IIpuroroBieHue pacTBOpOB».

[Ipurorosnenue pacTBOpPOB 3aJaHHOW MacCOBOM JI0JIEW PACTBOPEHHOI'O BELIECTBA, IPOBEJICHUE
peakiMii HMOHHOTrO OOMEeHa, ONpeAeleHHe Cpelabl pPAacCTBOPOB BELIECTB C IOMOIIBIO
YHHMBEPCAJIbHOTO HMHJIMKATOpa (KUCasi, HEHTpasbHas, LIEeJIOo4Has). 3aJaHusl Ha COCTABICHHE
MOHHBIX peakuuil. Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJlaHUll Ha PacTBOPBHL,
HCI0JIb3YEMbIE B OBITOBOM M MMPOU3BOJCTBEHHON JESITEIbHOCTH YeJIOBEKa

JlabopaTtopHas padota Ned «Peakiuu rugaponmsay.

HccnenoBanue cpebl pacTBOPOB COJIeH, 00pa30BaHHBIX CUILHBIMH U CIIA0BIMU TPOTOIUTAMHU, U
WX peaknui C pacTBOpaMH INEJI04YM W KapOoHara Hatpus. CocTaBlieHHUE peakIHuid THIPOJIH3a
coJieit

JlabopaTtopHas padota Ne5 «MccnenoBanue AUCTIEPCHBIX CHCTEMY.
Crpoenue u (GakTOpbl YCTOHUYMBOCTH AMCIIEPCHBIX cucTeM. CTpoeHue murembl. PaccenBanue
CBeTa MPHU MPOXOXKJICHUU CBETOBOIO MyYKa Yepe3 ONTHYECKH HEOJAHOPOAHYIO cpeny (3ddexTa

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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Tunnans). [IpuroroBiieHue u n3y4eHne CBONCTB JUCIIEPCHBIX CUCTEM Pa3HbIX BUIOB: CYCIIEH3UH,
9MYJIbCUH, KOJUIOMIAHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX M KOJUIOMIHBIX PaCTBOPOB,
BBISIBJICHHE OCHOBHBIX Pa3JIMYUi MEXAY HUMHU

KonTtpouabnas padora 1

CrpoeHue BeliecTBa U XMMUUYECKHE peakiuu (1o pasaeiny 1)

Pasnea 2. Heopranuyeckasi xumust

20

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEILIECTB

Copep:kanue y4eOHOTr0 MaTepuaJia

12

Meraiuibl.  Ilonoxkenne wmeramnoB B Ilepuoanyeckord CHUCTEME XUMHUYECKUX JJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue ¢Gu3nvecKue
cBoiictBa MeTa/uioB. CIIaBbl METALIOB. DJIEKTPOXUMHUYECKUN Psijl HANPSDKEHUH METaJIOB.
XHWMHYECKUE CBOMCTBA BAXXHEHIITMX METAJUIOB (HATPUH, KalWi, KaJbIMH, MarHui, allOMAHUM,
[IMHK, XpOM, JKeJIe30, MeAb) W WX coeauHeHud. OOmme crocoObl TOTYYEHHS METaJUIOB.
[IpuMeHeHne MeTalIIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxxenue HemeraiuioB B [leproanueckoi cucreMe XuMU4IeCKuX 3iaeMeHToB J[. 1.
MenpaeneeBa U OCOOEGHHOCTH CTpoeHHUS aromoB. Dusnueckwe CBOWCTBA HEMETAJIOB.
Annotponus HEMETaIOB (Ha MpUMepe KUCIOpoa, cepbl, Gpochopa u yriaepona). XUMAIECKHE
CBOICTBA U MPUMEHEHHNE BAKHEHIIINX HEMETAJIOB (TaJIoreHOB, Cepbl, a30Ta, Gocdopa, yriepoaa
U KpPEeMHHUsI) U HMX COCIUHEHHMH (OKCHJIOB, KHCIOPOACOJCPIKAIIUX KHUCIOT, BOJOPOIHBIX
coenuHenuil). [I[puMeHeHne BaXKHEMIIUX HEMETAJVIOB U UX COCIMHEHUM

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCHICCTB (OKCI/II[OB, THUAPOKCUIOB,
KHCJIOT, cojiel u I[p) I'eneTnyeckas CBS3b HCOPTraHUYCCKUX BCHICCTB, NMPUHALJICKAIINUX K
Pa3IMYHBIM KJIaCCaM. 3aKOHOM€pHOCTI/I B M3MCHCHHH CBOICTB IMPOCTBIX BCUICCTB, BOAOPOJHBIX
COG,[[I/IHGHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

HpaKanecmle 3AHATHUSA

[IpakTuueckas pabota Ne6. « PU3NKO-XUMHUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBiieHne ypaBHEHUN XHMUYECKUX pEaKIUHd C ydacTUEM TMPOCTBIX U  CIOKHBIX
HEOPraHWYECKHX BEUIECTB: METANIOB M HEMETAJJIOB; OKCHAOB METaUIOB, HEMETaUIOB U
aM(pOTEpHBIX AJIEMEHTOB; HEOPraHMUYECKUX KHCIOT, OCHOBAHUNA M aM(OTEPHBIX THIPOKCUJIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOKUCTBA.

Pacuérbl Macchl BemiecTBa Uil 00bEMa ra3oB 110 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WU
00BbEMY OZHOTO M3 y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, pacyEéThl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) MPOIYKTOB peaKkllH, €ClIM OJTHO U3 BEIEeCTB MMEET MpuMecH. PerieHne mpakTHKO-
OPUEHTUPOBAHHBIX 3aJaHMI Ha CBOICTBA, COCTaB, MOJTy4YeHHE U OE30MACHOE HCIOIh30BAHUE
BaKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPOeCCHOHANBHOMN eATEeIbHOCTH YEJI0BEeKa

OK 01
OK 02
OK 04
IIK 1.1
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JlabopaTopHble 3aHATHS

JlabopaTopHas padota Ne6 «CBOICTBa METAINIOB U HEMETAJLIIOBY.

HccnenoBanne (U3MUECKUX W XUMHUYECKHMX CBOWCTB METAUIOB M HEMETAUIOB. PemieHue
SKCIEPUMEHTAJIbHBIX 33/1a4 110 CBOMCTBAM XUMUYECKUM CBOWCTBAM METAJIJIOB U HEMETAILIOB, 10
pPAacro3HaBaHUIO U MOJIYYCHHUIO COSAMHEHUN METAJIOB U HEMETAJJIOB

Tema 2.2.

WNnenrudukanus
HEOPTraHUYECKUX

BCIICCTB

Conep:kanue y4eOHOT0 MaTepuaJia

HpaRTn'{ecmle 3aHATHUSA

[IpakTnueckass pabora No7. «KadecTBEeHHbIE XUMHUYECKHE PEAKIUH, XapaKTepHbIC s
oOHapyXeHHsI HEOPraHUYECKHUX BEIIECTB (KATHOHOB U aHUOHOB)).

CocraBiieHne ypaBHEHUH peakuui oOHapykeHus karnoHoB [-VI rpynn u aHuoHOB, B T.U. B
MOJIEKYJISIpHOM U HOHHOW (opmax. Peakuuu oOHapykeHUS HEOPraHUYECKUX BEIIECTB B
peanbHBIX 00BEKTaX OKPYIKAIOIIEH Cpeibl

JlabGopaTopHble 3aHATUSA

JlaboparopHast pabora Ne7 «neHTrrKams HEOPTAaHNISCKUX BEIICCTBY.

Pemenne sxcnepruMeHTaNbHbIX 33a4 110 XUMUYECKUM CBOMCTBAM METAJNIOB U HEMETAJIOB, 110
pacrno3HaBaHUI0 U MOJXYYEHHMIO COEIMHEHUN METAJJIOB M HEMETaUIoB (B3auMOJAEHCTBHE
TMJIPOKCUIA AIIOMUHMS C paCTBOPAMHU KHUCIIOT U 1ienoueil,). Maentudukanys HeopraHuyeckux
BeulecTB (kaTMoHOB |-VI rpynn wiM aHMOHOB) € KCIOJIB30BAHUEM HUX (PU3MKO-XUMHUYECKHX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUH.

JlabopaTopHas paboTta Ha BEIOOD:

1. JJabopatopnast pabota Ne 7.1 «AHanutuueckue peakiuu katnoHo I-VI rpynmy. IlpoBenenue
KaueCTBEHHBIX pEaKLUii, UCTIOIb3yEMbIX JUIsl OOHAPYKEHUSI KaTUOHOB | rpynnbl (kanusi, HaTpus,
Marsusi, aMmMoHus), Il rpynmsl Ha npumepe 6apus, I1I rpynms! — cBuHLa, [V rpynms! — amoMuHMs,
V rpymner — xeneza (II u 1), VI rpynner — vukens. Onucanue HaOMt0aeMbIX SBICHUN U
COCTaBJICHHE XUMUYECKUX PEAKIUH.

2. JlabGoparopnas pabGora No 7.2 «AHanUTHYECKHME pEaKIMu aHuOHOBY. [IpoBeneHue
KayeCTBEHHBIX PEaKLMH, MCIOIb3yeMbIX JUIsl OOHApy)KeHUS aHUMOHOB: KapOoHarta, Qocdara,
cynbdara, cynbdumaa, HUTpata, xjaopuaa u ap. Onvcanue HabII01aeMbIX SBICHUM U COCTaBICHUE
XUMHYECKHUX PEaKIMM

OK 01
OK 02
OK 04

Tema 2.3.
IIpousBoacTeo

HCOPTaHNUYCCKUX

BCIICCTB.

3HayeHue

Conep:kanue y4eOHOIr0 MaTepuaJia

OOme mpencTaBieHUs] O MPOMBIIUIEHHBIX CIOCO0aX MOMYYEHHMsS XUMHUECKUX BELeCTB (Ha
IpUMepe MPOU3BOJCTBA aMMHaKa, CEpHOM KUCIOTHI). YUepHas M ILBETHAasT METaJUIyprusl.
[IpakTHuecKOoe NPUMEHEHUE JJIEKTPOJIM3a JUIsl IOJYYEHUS IIEJIOUYHBIX, IIEIOYHO3EMENbHBIX

OK 01
OK 07
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U NPUMEHEHHE B OBITY
Y Ha IPOM3BOJICTBE

MeTauioB W amoMuHus. CTEKJIO0 W CHIMKATHas MPOMBINUIICHHOCTh. [IpoGiema oTX0n0B U
OOOYHBIX TPOYKTOB

HpaRTn'{ecmle 3aHATHUSA

[IpakTrueckas padota Ne8. «Heopranudeckass XMMUsi B COBPEMEHHOM MHUPEY.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHUYECKOM XUMHUU B Pa3BUTUU
MEIUIINHBI, CO3JaHUH HOBBIX MaTepUaoB (B CTPOUTENIBCTBE U AP. OTPACISAX IPOMBIIUIEHHOCTH),
HOBBIX HCTOYHMKOB APHEPIHM (aJIbTEPHATUBHBIE MCTOUYHHUKHM SHEPIUU) B PELICHUH IpodiieM
9KOJIOTHUECKOM, SHEPreTHYeCKON U MUILEeBOM 0e301acHOCTH

KonTtpouabnas paéora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (10 pa3neiy 2)

Pa3znen 3. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMHUM

Tema 3.1.
Knaccudukanus,
CTPOCHHUE

51 HOMECHKJIATypa
OpraHUYECKUX BEIICCTB

Coaep:xxanue yueOHOro MaTepuaJia

IIpenmer opraHn4eckoil XUMUM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHHE B IIOJIYUYEHUH HOBBIX
BELIECTB M MaTepuayoB. Teopusi CTpoeHHsl opraHuyeckux coeauHeHuint A.M. Byrtneposa, eé
OCHOBHbIE MoOJOKeHUs. CTpyKTypHble (QOpPMyJIbI OpraHMYECKHMX BeliecTB. [ omosorus,
n3oMepust. XUMHUYECKasi CBSI3b B OPraHUUECKUX COCJUHEHUSX: KPAaTHBIE CBSA3H, G- U M-CBA3HU.
IIpencraBnenue o kiaccUpHUKAMKU OpraHMYECKUX BemlecTB. HoMeHKnaTtypa opraHMYecKHX
COEMHEHUI (cucTeMaTHuecKas) W TpHUBHAJIbHBIE Ha3BaHUS BAXXHEWMIIUX IpeACTaBUTEIEH
KJIACCOB OPraHM4YECKHUX BEUIECTB

HpaKanecmle 3AHATHUSA

ITpakTryeckas padora Ne9. «HomeHkaTypa OpraHi4ecKUX BEIECTBY.

OszHakomiieHME € oOOpa3llaMd OpPraHMYECKMX BEHIECTB M MaTepHajlaMH Ha HMX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OpPraHMYeCKHUX  BEUIeCTB, HAONIOJIEHME W OIMCaHHe
JEMOHCTPALIMOHHBIX OINBITOB [0 TMPEBPAIIECHUIO OPraHWYECKHX BELIECTB IIPU HATPEBAHUHU
(nnaBneHue, oOyrnuBaHue U ropenue). CocraBiieHUE MOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyll OpraHMYECKHX BEIIECTB OTIEJIbHBIX KJIACCOB, MCIONB3YysS MX Ha3BaHUA IO
CHCTEMaTU4YeCKOH M TPHUBHAJIBLHOM HOMEHKJIAType (3THWJICH, aleTHIIeH, TIHLIEpHH, (eHod,
dbopManbaeru, YKCycHasi KUCJIOTa, TIUIUH). PacueTsl mpocTteifieit popMysbl OpraHnyecKoi
MOJIEKYJIbI, UICXOJIsl U3 3JIEMEHTHOTO cocTana (B %)

OK 01

Pa3znen 4. YrieBoaopoanl

14

Tema 4.1.

‘ Conep:xanue yueOHOro MaTepuaJia

10

OK 01
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VYri1eBo10pOabI

n

ux

IIPpUPOAHBIC HCTOYHUKH

[IpenenbHbIe yTriIeBOOPOIBI (AJTKAHBI): COCTAB U CTPOSHUE, TOMOJIOTUUECKUH psifl. MeTaH u 3TaH:
COCTaB, CTpoeHue, (PU3HUECKHe U XMMHUYECKHE CBOICTBa (peakuuu 3aMelIeHUs U TOPEHHUs),
HAaxO0/ICHUE B MPUPOJIC, TOJYUCHHE U PUMEHECHHE

HenpenenbHble yrieBogopoibl (aIKeHbl, alKaJAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH Psifl. DTUIIEH U MPOIMMWIECH: COCTaB, CTPOCHHUE,
¢dbu3nuecKkre 1 XuMUYECKHe CBONCTBA (peakuu THAPUPOBAHMS, TAIOTEeHUPOBAHNUS, THIPATALIUH,
OKHUCJICHUS U TIOJIUMEPHU3AIH ) MOTyYeHUE U IPUMEHEHHUE.

Ankanuensl: OyTaauen-1,3 u MetunOyraaueH-1,3, XMMUYECKOe CTPOCHHUE, CBOMCTBA (peaKIus
MOJIMMEPU3AIMK), TPUMEHEHUE (UIsi CHUHTE3a MNPUPOJAHOrO M CHUHTETUYECKOTO Kaydyka |
PE3HHBI).

AJKUHBI: COCTaB M OCOOCHHOCTM CTPOEHHUS, TOMOJIOTMUECKHH psl. ALETUIEH: COCTaB,
XUMHYECKOE CTpOeHHE, (U3NYECKME W XUMHUYECKHE CBOWCTBA (peakiuu THAPUPOBAHUS,
TaJIOTCHUPOBAHMS, TUApATAllMM TOPEHHs), TOJyYeHHE ¢  NPUMEHEHHE (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU M PE3KH METAJIJIOB)

ApomaTtudeckue yriieBofopo/ibl (apeHnl). beH3on u Tomyon: cocraB, cTpoeHue, GU3NUECKUE U
XMMHUYECKHE CBOMCTBA (pEeaKLMU IaJJOT€HUPOBAHUS U HUTPOBAHUS ), [TOJyYeHUE U IPUMEHEHHUE.
TokcuuHOCTh apeHOB (BiMsIHME O€H30JIa HA OPraHU3M YesloBeKa). [ eHeTrueckas CBsI3b MEXITY
YIJIEBOAOPOAaMH, IPUHAICKALIUMHU K PA3JIMYHBIM KIJIACCAM.

[Ipupoanble UCTOYHUKHU yTaeBO10poAoB. [Ipupoanslii ra3 u nonyTHele HeQTAHbIE ra3bl. HepTh
u e€¢ mpoucxoxaeHue. CrocoObl mepepaboTKu HedTH: MeperoHka, KPeKUHr (TepMUUYECKHIA,
KaTaauTuueckuit), mnuponus. IIpogykrsl mnepepaboTku HePTH, HMX NPUMEHEHHE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yrosib U MPOIYKTHI €ro NepepadoTKu

OK 02
OK 04
IIK 1.1

Tema 4.2.

DOU3NKO-XUMHUYECKHE

CBOWCTBA
YTJIEBOJOPOIOB

Conepxanue y4eGHOro MaTepuajia

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne8 «CBoiiCTBa yTiIeBOIOPOIOBY.

TpuBunanpHas 1 MeXIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOITY4YEeHUs
YTIEBOAOPOAOB. MoenupoBaHie MOJICKYJI U XUMHUECKUX NPEBPAIICHUH YTIIeBOIOPOIOB (Ha
IpUMepe 3TaHa, 3TUIICHA, alleTUJIeHa U JIp.) U TaJloreHONPOU3BOAHBIX. KauecTBeHHbIE peakiiu
YIJIEBOIOPOIOB pa3IMyYHbIX KjaccoB (oOecrBedyrBaHre OPOMHOM MM MOAHOW BOABI, pacTBOpa
NepMaHraHaTa Kajius, B3aMMOJECHCTBHE alleTHJIeHa ¢ aMMHauyHbIM PacTBOPOM OKCHja cepedpa
(1)), kauecTBeHHOE OOHApYKEHHUE YyIiIepoia U BOAOPOa B OPTaHUYECKUX BEIIECTBAX.
[TonmyuyeHue >TUiIEHa U3 3TaHOJIA B JJAOOPATOPUH U M3YUYEHHUE €ro (PU3MUECKUX U XUMHUUYECKHX
cBoricTB. CocTaBJieHHEe peaKkIfii MPUCOCIMHEHUS U OKUCIICHUS HA MTpUMepe dTHieHa. Penrenne
pacyeTHBIX 33124 C UCIOJIb30BAHUEM IIJIOTHOCTH ra30B 10 BOAOPOAY M BO3AYXY

OK 02
OK 04
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KonTtpoJubnas paéora 3

Teopus cTpoeHHs] OPraHUYECKUX COSTUHEHUN. YTIIeBO0poAbl (TI0 pa3nenam 3 u 4)

Paznea S. Kuciopoaocoaepaxkanue oprannyecKie coeIuHeHus

18

Tema 5.1.
Crouptsl. ®enon

Coaep:xaHue y4eOHOro MaTepuaJia

[IpenenpHble 0JTHOATOMHBIE CIIUPTHI (METAHOJ U 3TAHOJI): CTPOCHUE, PUINYECKUE U XUMHUUYECKHE
CBOMCTBA (pEakMu ¢ aKTUBHBIMU METAJJIaMH, TaJIOT€HOBOAOPOIaMH, TOPEHUE), TIPUMEHEHUE.
Bonoponnbie cBsi3u MexIy Mosiekyjlamu cnupToB. Dusnoioruueckoe AeicTBHE MeTaHOJa U
ATaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaroMHble COUPTHI (ATHJICHTIIMKOIb U TIHUIEPUH): CTPOCHUE, PU3NYECKHEe U XUMUYECKUE
CBOWCTBAa (B3aMMOJICHCTBHE CO IIETOYHBIMH META/UIaMH, KA4YeCTBCHHAs pEakius Ha
MHOT0aTOMHBIE CIUPTHI). PUZHONIOrHUECKOe JIEHCTBUE HAa OpraHu3M 4denoBeka. [IpuMenenue
TIIALEPUHA U dTHJICHTJIUKOJIS.

®enon. CtpoeHue MOJEKyIbl, (U3MYECKUEe M XMMHYECKHe cBoWcTBa (eHona. TOKCHYHOCTD
dbenHomna, ero puznoNIOrNUYECKoe eiicTBHE Ha OpraHmu3M 4yenoBeka. [lpumenenne gpenomna

OK 01
OK 07

Tema 5.2.
AJBJIETHIBI.
KapOoHOBBIE KUCITOTHI.
Crnoxuble 3¢upbl

Coaep:xxanue yueOHOIro MaTepuaJia

Anpreruapl U KeTOHBI ((OpMambAeTHIl, aleTalblIeru]], aleTOH): CTpOeHHe, (U3NYECKHE U
XMMHUYECKHE CBOMCTBa (peakUUH OKHCICHHMsS U BOCCTAHOBJICHMS, KaueCTBEHHbIE DPEaKLUH),
[IOJIyYE€HUE U IIPUMEHEHHE.

O/HOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHUCJIOTHI (MypaBbMHas M YKCYCHas KHUCIIOTBI):
CTpoeHHe, (U3NYECKHe W XHUMHUYECKHMEe CBOMCTBa (OOIIMe CBOMCTBA KHCIOT, pPEaKIMs
TepuUKalMK), NOdydeHHe M mnpumeHeHue. CrTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MIPE/ICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KMCIIOT, UX
MOIOIIIEE JEHCTBHE.

CrnosHble 3(hupel Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MaAponu3 ciaoxkHbIX 3QpupoB. XKupsl.
I'maponus xupos. [Ipumenenue xxupos. buonornueckas posib JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrneBoabl

Conepxanue y4eGHOro MaTepuajia

VYraeBoapl: cocTaB, KiIacCU(pUKAIMs YIJIEBOJOB (MOHO-, TU- U MoJucaxapuibl). [moko3a —
MPOCTEHIINI MOHOCAXapuJi: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, PU3NYECKHE U XUMHUYECKUE
CBOWCTBa TIUIIOKO3bI (B3auMmojeiictBue ¢ ruppokcugoM meau (II), oxucieHrne aMMHAYHBIM
pactBopoM okcuaa cepedpa (I), BoccranoBiieHne, OpoKEHHUE TITFOKO3bI), HAX0XKICHUE B IPUPOJIC,
NPUMEHEHHE TIJIIOKO3bl, OMOJIOTHYECKas pOJib B JKU3HENCATEIBHOCTH OpraHu3Ma 4YeJOBeKa.
®dorocunTte3. PpyKkTo3a Kak U30Mep IITHOKO3bI.

Jucaxapuiupl: caxapo3a, MailbTo3a. BoccTaHaBiMBaloOIlM€ U HEBOCCTaHABIUBAIOIIME
qucaxapuabl. ['maponus qucaxapuoB. HaxoxkaeHue B mpupojie ¥ IpUMEHEHHE.

OK 01
OK 02
OK 04
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[Tonucaxapuapl: Kpaxmal, TJIHMKOTeH M Ieiunoio3a. CTpoeHHe MakpoMOJEKys Kpaxmana,
TJIMKOTEHA W IEJUTI0J03bl. DU3nveckne CBOWCTBA Kpaxmala M IEJUTI0JI03bl. XHMHUYECKHE
CBOMCTBAa KpaxMmayia: THUAPOJIU3, KAYECTBEHHAs PEaKIus C HOJIOM. XHMHUYECKHE CBOMCTBa
LEJLTFOJIO3bI: TUAPOIIU3, ToTydeHune 3GpupoB 1eutoio3bl. [IoHsaTHe 00 HCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN HIEIIK)

Tema 5.4. Conep:kanue y4eOHOIro MaTepuaJa OK 01
DU3UKO-XHUMUYECKHE IIpakTH4yecKkHe 3aHATHS OK 02
CBOMCTBA [paktuyeckass pabora Nel0. «HomeHkiarypa KHCIOPOJIOCOAEPKAIIUX — OPraHUIECKHUX OK 04
KHMCJIIOPOAOCOACPKAIIUX |CcOeTUHEHUIY.
OpraHn4YCCKUX TpuBunanpHas ¥ MeXIyHapOJHAsT HOMEHKIIATYPa, XMMUYECKHE CBOMCTBA, CIIOCOOBI TOTYYECHUS
COCTMHCHHUI CIHUPTOB U (HDEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(DUPOB, AIbJIETUI0B U KETOHOB. COCTaBlIEHUE CXEM

peakuuii (B TOM 4MCIE [0 MPEAJOKEHHBIM LENOYKaM IMPEBpAIIECHUI), XapaKTepU3YIOLINX

XMMUYECKHE CBOWCTBA KUCIOPOI0COAEPKAIIUX OPraHUYECKUX COeIMHEHUH

[Tpaktuyeckas padora Nell. «Xumuueckue U (pu3nyecKre CBONWCTBA KHUCIOPOAOCOACPIKALIIX

OPraHUYECKUX COCTUHEHUSY.

[IpoBenenue, HaONIOJEHHE M ONUCAaHUE JEMOHCTPALIMOHHBIX OIIBITOB: TOPEHHE CIHUPTOB,

KAueCTBCHHBIC PEAKI[MH OIHOATOMHBIX CHHPTOB (OKHcieHHe 3tanona okcuaom wmemu (1)),

MHOT0aTOMHBIX CIIUPTOB (B3auMojelcTBUe rauneprna ¢ rujgpokcunom mMeau (1)), anbaernnos

(okHcieHHEe aMMHauHBIM pacTBopoM okcuaa cepeopa(l) u rugpokcumom wmemu  (I1),

B3aMMO/ICIICTBHE KpaxMmala ¢ HOJI0OM), U3y4YE€HUE CBOMCTB pacTBOpa YKCYCHOW KHCIIOTHI.

[IpakTHyeckoe  NpUMEHEHUE  STWIEHITIMKONSA,  runepuHa,  (enoma.  IIpumenenue

(dbopManbaeruia, aleTanbAeruaa, YKCyCHOM KUCIOThL. Pelllenne skcrepuMeHTaIbHBIX 3a/1a4 0

M3YYEHHUI0 PU3UKO-XMMHUYECKUX CBOMCTB KMCIOPOAOCOAEPKALIMX OPTaHUUYECKUX COSTUHEHUN
Pa3gen 6. AzoTocoaep:kalye OpraHM4ecKue CoeIMHeHUs!
Tema 6.1. Coaepxkanue y4eOHOIro MaTepuaJa OK 01
AMUHBIL. AMUHBI: METHJIAaMHH — MPOCTEHIINI NpeCcTaBUTENlb aMUHOB: COCTaB, XUMHUECKOE CTPOEHHE, OK 02
AMUHOKHCIIOTEL. (bu3YecKre U XMMHUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE. OK 04
benku AMUHOKHCIIOTBl Kak aM(OTepHbIE OpraHuyeckue coequHeHus. du3nueckue U XUMUYECKHE

CBOMCTBa aMHMHOKHCIOT (Ha TpUMEpe TIuIMHA). buonormdeckoe 3HAYE€HWE AMHHOKHUCIIOT.
Ilentuapl.

benku xak mpupomnasie monmMepsl. [lepBudnasi, BTOpUYHAs W TPETHYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIN3, IEHATYpAllHsl, KAUECTBEHHBIC PEAKIINH Ha OCIKH

IIpakTuyeckue 3aHATHSA
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[Tpaktuyeckas padora Nel2. «CBOHCTBa a30TOCOASPKALIUX OPTAHUIECKUX COCTUHEHUI.
dusnueckue M XHUMHUYECKHE CBOWCTBA aMHMHOB (PEakLMU C KHUCIOTAMU M TOpPEHMs) U
aMHHOKHUCIIOT (Ha mpumepe riuiuaa). Habmrogenue n onucanne JeMOHCTPAIIMOHHBIX OIBITOB!
JieHaTypalysl OeJIKOB PU HarpeBaHHUM, 1IBETHbIE PEaKLIUU OEIKOB

Pasjnen 7. BbICOKOMOJIEKY IS PHbIE COCAUHEHUS 6
Tema 7.1. Conep:kanue y4e0OHOT0 MaTepuaJia 2 OK 01
[Tnactmacchl. IIpakTHyeckue 3aHATHSA 4 OK 02
Kayuyku. Bonokna IMpaktrueckas pabora Nel3. «CuHTe3, aHaIUM3 W KIacCH(PHUKALUSA BHICOKOMOJIEKYIISIPHBIX OK 04

COCIMHECHU I IIK 1.1

OCHOBHBIE TOHSTHS XHMHUH BBICOKOMOJICKYJSIDHBIX COCAMHEHHMH: MOHOMEp, IIOJIUMED,

CTPYKTYpPHOE 3BEHO, CTENEHb IMOJIMMEPHU3AlNU, CPEeaHsIs MOJIeKyJsipHas Mmacca. OCHOBHbBIE

METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COSTMHEHUH — MOJTMMEPU3aIHs U MTOJUKOHICH AU 9

O3nakomiieHHE ¢ 00pa3laMu MPHPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAyYyKOB:

IUIACTMAcCChl (TIOJIMATUIICH, MOJIHUITPOIMIICH, TOJMBHHUIXJIOPH, TOIUCTHPOI); HATYPAJIbHBIA U

CHHTETHYECKHE Kaydykd (OyTaqueHOBBIH, XJIOPONPEHOBBIA W H3OMPEHOBBIN); BOJOKHA

(HaTypanbHBIE (XJIOTIOK, MIEPCTh, IIENK), MCKYCCTBEHHBIC (aleTaTHOE BOJOKHO, BHCKO3a),

CHHTETHYECKHE (KaIpOH M JIaBCaH)

[Mpaktnueckas pabGora Nel4. «['eHeTmyeckass CBSI3b MEXKAY KilaccaMd OPraHHMYECKHX

COCIMHEHUI.

Pemienue nenoyek npeBpalleHUil HA TeHETUYECKYIO CBSI3b MEXKIy KJIacCaMHU OpPraHHMYecKUX 5

COCIMHEHUI C COCTAaBIICHHEM HAa3BaHWH OPTaHWYECKHX COCAMHEHUH 10 TPHUBHAIBHON WK

MEXYHapOAHOM CHCTEeMaTHYeCKO HOMEHKIIaType. Pelienne pacueTHbIX 3a/1a4 0 ypaBHEHUAM

PEaKIHii C y9acTHeM OPraHUYECKHX BEIECTB
KonTposbHas padora 4 | CTpyKTypa U CBOWCTBA OPraHMYECKHX BellecT (10 paszjienam 5-7) 2
IpodeccHoHaaLHO OPHEHTHPOBAHHOE CojiepKanue (coaepiKaHue MPUKIAIHOI0 MOLYJIs)* 48
Pasnen 8. Xumust B ObITY U IPOU3BOICTBEHHOM AeATETLHOCTH YeJ0BEKA 12 OK 01
Tema 8.1. \Conepma}me y4e0HOro MaTepuaJa 6 OK 02

4 B pamkax yacos ITOC MoryT GbITh HPOBEIEHbI MHTETPHPOBAHHBIE 3aHATHSA C Y4ETOM COJEPIKATENBHBIX MEXKIIPEAMETHBIX CBs3eil Mo aByM U Golee 0011c00pa3oBaTENbHBIM

JUCHUTUINHAM .

duzuka: mMarepusi, SHEPIus, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOII, PAJANOAKTHBHOCTh, MOJIEKYJIa, SHEPTreTUUECKHI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBA, PU3NUECKUE BEIIMUMHBI U SMHHUIIBI UX U3MEPEHUSI, CKOPOCTb.
Buonorus: knerka, opranusm, Omocdepa, s3kocucrema, oOMEH BEIIECTB B OpraHu3Mme, (OTOCHHTE3, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OMOJOINYECKH aKTHBHBIC BEIIECTBA
(Oenku, yriieBoAbl, XKUPBI, PEPMEHTBHI).

I'eorpadus: MuHEpaIBl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIMBO, PECYPCHI.
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Oprannyeckue BeniectBa| [IpaBuna sxonorndyecku 1enecooOpa3Horo MoBeACHUsI B OBITY U TPYIOBOM JEATEILHOCTH B OK 04
B JKU3HEJCATEIIbHOCTH | LIEJISIX COXPAHEHHUS CBOETO 3JI0POBbS M OKPYKAIOIIEW MPUPOJHOW Cpelibl, OMaCHOCTb OK 07
YyesoBeKa. BO3JICMCTBUSI HA OJKUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB IIK 1.1
[IpousBoacTBo u| (YraeBoAopobl, CIHUPTHI, (DEHOJBI, XJIOPOPTAHUYECKUE TMPOW3BOJHBIC, aTbICTHABI H 1p.),
MIPUMEHEHHE MOKa3aTeNb NPeIeIbHO TOMYCTUMOM KOHIICHTPALIMK U €T0 UCTIOIb30BaHHE.
OpraHUYECKHUX BelecTB B| buoopranndeckue coenuuenus. [I[pumMeHenne n Ouoioruyeckas poiib yriaeBoaoB. OKHCIICHHE
MPOMBILIIIEHHOCTH YIJIEBOJIOB — MCTOYHHMK YHEPTUU >KUBBIX OpraHu3MoB. OO0nacTy NMPUMEHEHHS aMHUHOKHUCIIOT.

[IpeBparnieHust 6€IKOB UMM B opranu3Me. buonornveckue Gynkiuu 6enkos. buonorndyeckue

GbyHKIUY kUpoB. Poitk opraHndeckoil XMMHUU B PEIICHUU MPOOIIeM MHIIEBOI 0€30MaCHOCTH.

HyxknenHnoBble KUCTOTHI: cocTaB U cTpoeHue. CtpoeHne HykineoTu0B. CocTaB HYKIEMHOBBIX

kucioT (JHK, PHK). Pons HyKI€HMHOBBIX KUCTIOT B JKU3HEACSATEIHLHOCTH OPTaHU3MOB

IIpakTHYeckne 3aHATHS

[Ipaktuueckass padora Nel5. «IIpou3BOACTBO M TpPUMEHEHHWE OPraHUYECKUX BEIIECTB B

MPOMBIIICHHOCTH .

[TpousBoncTBO MeTaHoua, epepadboTka HeTH. [ToMAITHUIICH KaK KPYITHOTOHHAKHBIN MPOITYKT

XUMHYECKOTo Mpou3BoacTBa. [Ipumenenue stuiieHa. [Ipon3BoicTBO U MPUMEHEHHUE KaydyKa U

pe3unbl. CHHTETUYECKHE M UCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHHE, CBOMCTBA. [IpakTuueckoe

WCIIOJIb30BaHUE BOJOKOH. CHHTETHYECKUE TUICHKU: W3OJISALUS JUIsl MPOBOAOB, MEMOpaHbI IS

OTIPECHEHHUSI BOJIbI, 3AIIUTHBIE IJIEHKH ISl aBTOMOOMIICH, TJIaCThIPU, XUPYPTUUECKUE TTOBSI3KH.

HoBble TEXHOIOTUHU JabHEHNIIEr0 COBEPIIEHCTBOBAHMS TOJMMEPHBIX MaTEPHAJIOB
Tema 8.2. Conep:xanue y4eOHOro MaTepuania OK 01
Xumuueckne Ponp xuMum B 0oO€CHeYeHHHM SKOJOTHYECKON, SHEPreTHMUECKOW W MHIIEBOM O€30MacHOCTH, OK 02
TEXHOJIOTHH pa3BUTUM  MEOUIMHBI, CO3JaHUM HOBBIX MaTepuanioB (B 3aBUCHMOCTH OT BHJA OK 04
B TMIOBCETHEBHOH | 11poheccHOHANBHOM JESTETbHOCTH), HOBBIX MCTOUHUKOB YHEPIUH (AIbTePHATHBHBIC HCTOUHUKH OK 07
u  npodeccuoHATHHOU IIK 1.1

ACATCIIBHOCTH YCIIOBCKA

3HepFI/II/I). Ilonsatue o Hay4YHbIX MCTOAAX TIO3HAHUA BCIICCTB H XHUMHYCCKUX peaKHHﬁ.
HpeI[CTaBJ'IeHI/IS[ 00 O6HII/IX HAaYYHBIX MPUHOUIIAX HTPOMBINIIICHHOI'O0 IMOJYYCHHA Ba)KHEHUIITHX
BCIICCTB (Ha npumMepax nmpon3BoaACTBa aMMHaKa, cepHoﬁ KHUCJIOTHI, MCTaHOHa).

YemoBek B MHPE BCUICCTB, MAaTCPpHUAJIOB U XUMHUYICCKHUX peaKHHfIZ XUMHA U 3J0POBEE YCIIOBCKA:
IpaBUjia 0e30IMacHOTO HUCIIOJIb30BaHUS JICKApCTBCHHBIX IIPCIIapaToB, OLITOBOM XHMHH B
HOBC@HHGBHOﬁ JKM3HU. bBITOBAs XUMHUIecKast T'paMOTHOCTH

IIpakTuyeckue 3aHATHSA

[IpakTuueckass padora Nel6. «IIpumeHeHMEe XMMHMUYECKHUX BEUIECTB M TEXHOJOTHUH C y4YETOM
Oyayuieit mpodeccHoHaTbHON ASSITETFHOCTIY.
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Pemenue keiic-3amay Mo TeMam: MHUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOTO MUTAHUS,
BaKHEHININE CTPOUTENIbHbIE M KOHCTPYKIMOHHBIE MAaTepuajbl, CEJIbCKOXO3SHCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepualibl JJIsl AJIEKTPOHUKH, HAHOMATEpPHUAIbI,
TEKCTUJIbHBIE BOJIOKHA, HCTOYHHKU SHEPruu, OpPraHHYecKHe M MUHEpajbHbIe YIOOPEHHUS,
JIEKapCTBCHHBIE U KOCMETHYECKHE MPEnapaThl, OLITOBAs XUMUS, MATEPUAITBI U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3ammra: IlpencraBneHue pe3ysibTaTOB pelIeHUs Keiic-3agad B ¢GopMe MUHHU-IOKIaa
(momyckaeTcs MCIOJIb30BaHUE TpadUUeCKUX U NPE3CHTALMOHHBIX MAaTEPHAJIOB)

Pasnen 9. UcciienoBanne 1 XuMH4eCKHil aHaJIN3 00beKTOB OMochepbl 1 TexHOCepbl

Pasnen 9.1.° HccienoBanme M XHMHYECKHil aHaau3 o00bekToB Ouocdepbl (ISl YKPYNHEHHBIX TIPyII 36
cnenuajgbHocTeit/ mpodeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome
cnenuajabHocT 43.02.16))
Tema 9.1.1. Cozaep:xanne y4edOHOro MaTepuaJja 4 OK 01
OcHoBbl  TabOpaTOpHOU JlaGopaTopHbIe 3aHsATHS IIK 1.1
TIpaKTHKH B! JTaGopatopuas pa6ora Ne9.1.1 «OCHOBBI 1a60PATOPHOI IIPAKTUKID.
NpOheCCHOHANEHBIX JlaGoparopHass mocysna M XMMHUYECKHE peakTuBbl. (OCHOBHBIE JIAOOpPATOPHBIE OIEPALUH. 2
naboparopusix JlaGopaTopHoe obOopymoBanue. TexHuKa O€30MacHOCTH W TpaBujia paboThl (IMOBEICHHUS) B

nabopaTtopuu

IIpakTHYeckne 3aHATUS

ITpaktnyeckas pabora Nel7.1.1 «OkcnepuMeHTadbHAas XMMHS: PacyeThl, aHAJIU3 JAHHBIX U

MPEACTABICHUE PE3YJIbTATOBY.

BrinonHeHne TUIMOBBIX pACYETOB M0 TEMATHKE IKCIIEPUMEHTA (BBIXO/ MPOAYKTA PEaKIuU, Macca 2

HaBeckH, o0beM pactBoputens). OOpaboTka NaHHBIX, aHAIU3 M OIEHKAa WX JOCTOBEPHOCTH

(BBIUMCIIEHHWE  CPEIHEr0  3HAYEHUS  DKCIEPUMEHTAJIbHBIX  JAHHBIX, TMOTPEIIHOCTH).

[IpencraBieHne pe3yibTaTOB SKCIEPUMEHTA B pa3inuHOil dopme (Tabmuia, rpaduk, OTUET,

JTOKJIJ1, IPE3CHTAIINS])
Tema 9.1.2. Coaep:xaHue yueOHOro MaTepuaJia 12 OK 01
XUMHAYCSCKUI AHAJIN3 | Knaccudukaius mpod BOAbI IO BULy U HA3HAYSHHIO, HCXOJIS U3 €€ XUMUYECKOTO COCTaBa. OK 02
po6 BOJIBI OpraHonenTuyeckue CBOMCTBa (3amax, MpPO3PavyHOCTb, IBETHOCTb, MYTHOCTb) BOJBI. 4 I(;;f' ;)71

Kucnoraocts n MICJI0YHOCTh BOJBI. pH Cpcabl U METOABI €€ OIMMPCACIICHUA. KectkocTh BOJIbI U
MCTOJBI €€ ONIPCACICHUA. CYI_HHOCTI) MCTOJa TUTPOBAHMA.

® O6pazoBartenbHas OpraHu3anus BEIOUPAET OJMH MOYJIb (pasaen 9.1 unu 9.2) u3 npeaioxkennbix B cootsercTBun ¢ ®I'OC peanusyemoit npodeccun/cnenmansuoctu CIIO.
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Buapl xecTkocTH BObI (BpeMeHHas U MOCTOsiHHAs ). JKECTKOCTh BOJIbI KaK MPUYMHA BBINAICHUS
0CaJIKOB WJIM 00pa30BaHUS COJICOTIONKEHHH, UMEIOLIUX MECTO B OBITY U Ha IIPOU3BOJICTBE.
CocraB cojel, BBI3BIBAIONIUX KECTKOCTh BOJbl. XUMHUYECKHUE MPOILECCHI, YCTPAHSIOUINE
JKECTKOCTh BOJbl. YPaBHEHHMS XHMHYECKUX pEAKLUM, WUIIOCTPUPYIOMIMX IPOLECCHI,
MIPOUCXO/ISIIINE PU YCTPAHCHHUH JKECTKOCTH. Y CTPAHCHHE BPEMEHHOM JKeCTKOCTH OBITOBBIMU U
XUMHYeCcKUMHU criocobamu. CriocoObl yCTpaHEeHHUsl HOCTOSIHHOM KEeCTKOCTH

I[IpakTuyeckue 3aHATHS

[TpakTrueckas padota Nel7.1.2 «KoHIeHTpamusi pacCTBOPOBY.

CriocoObl BbIpa)XKE€HHs KOHILIEHTpAlMM PacTBOPOB: MaccoBasi J0Js PacTBOPEHHOI'O BEILECTBA,
MOJIIpHas U MOJIsIIbHAs KOHIEHTpauuu. TuTp pactBopa. Perienne npakTHKO-OpUEeHTUPOBAHHBIX
TEOPETHYECKUX 3a/JIaHUI Ha pacueT KOHLEHTPAIMN 3arps3HSIONIMX BEIIECTB U UX CPaBHEHUE C
npenenabHo gonyctTuMbiMu KoHIeHTpausamu (I11K)

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne9.1.2 «MccnenoBanue XUMUYECKOTO COCTaBa MPoO BOABD.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JTaboparopuas padota Ne9.1.2.1 «OgrcTka BOJIbI OT 3arps3HCHUI». VICIIOIb30BaHHE METOI0B
GbuabTpOBaHUS U aACOPOLMU ISl OTJENICHUS 3arpsi3HeHUN B uccienyemMon npode Bosl. Beioop
METO/a OYMCTKH B 3aBUCHMOCTH OT BHJA 3arps3HeHns. CpaBHeHHE Y3PPEKTUBHOCTH Pa3InIHBIX
METOZI0B OYMCTKHM BOJbI B pa3HbIX YCIOBHUAX (B J1aOOpaTOpHH, B JIOMAIIHUX U TOJIEBBIX
YCIIOBUSX).

2. JlaGopatopHnas padota Ne9.1.2.2 «Onpenenenue pH Boabl u ee KUCIOTHOCTHY. OmnpeaeneHue
pH cpeabl ¢ momolIpl0 YHHBEpPCAIBHOIO HHIAMKaTropa. lcmonb3oBaHue TUTpOBaHUSA MAJIs
orpeJiesieHus] KUcIoTHOCTH. OmnpezneneHue oOmIed KHCIOTHOCTH BOJABI, PacdyeT CBOOOIHOM
KkucinoTHOCTH. Ompenenenue oOmeil U cBoOogHON mienouyHocTH. CocTaBlieHHE ypaBHEHUMN
peakiuif, NPOTEeKAIOUIMX TMpPH OIpPEJIeJIeHUN KHUCIOTHOCTH/ INEIOYHOCTH TPpo0  BOIBI.
YcTaHoBneHHE CIIOCOOOB MCIOJIb30BAHUS MCCIIEOBAHHBIX MPOO BOJBI B JKU3HENEATEIHLHOCTU
4eJI0BEKa, Ha OCHOBE MOJIyYEHHBIX JAaHHBIX O COCTaBe.

3. JJaboparopnas padota Ne9.1.2.3 «Onpenenenne 5k€CTKOCTH BOJBI M CTIOCOOBI €€ YCTPaHEHUSD.
CriocoObl ycTpaHEeHUs! BCeX BUOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIEH KECTKOCTH.
Pemienue skcrieprMeHTaIbHOM 33J]a4M HA BBISIBICHUE BPEMEHHOW M MOCTOSTHHOW >KECTKOCTH
Bo/ibl. OlleHKa BEPOSITHOCTH YCTPAHEHUS BCEX BHJIOB JKECTKOCTH B IOMAIIHUX YCIOBHSIX

Tema 9.1.3.

Coneprxanue y4eGHOro MaTepuasia

OK 01
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XUMHYECKUN KOHTPOJIb
KauyecTBa IIPOJIyKTOB
MMUTaHUSA

KauecTBeHHBII XUMHUYECKHI COCTaB MPOIYKTOB MHTaHWs. BemiectBa, ¢anbcudunupyromme
MPOAYKTHl MHTAHWS, W BEIIECTBA, 3arpsA3HAOIIAE NPOAYKThl nuTaHud. OnpeneneHue
3arps3HSIONIMX XMUMUYECKUX BEIIECTB B IPOAYKTAX NUTAHMS, OIPEIACICHUE BEIIECTB, HE
3as1BJICHHBIX B COCTaBE MPOAYKTOB IMUTAHMSI.

I[pakTuyeckue 3aHATHS

[Ipaktrueckas pabora Nel7.1.3 «Opranuueckue W HEOPraHMYECKHE BEIICCTBA, BXOJSIINE B
COCTaB MPOJAYKTOB MTUTAHUS.

Omnpenenenue cocraBa ONl0J Ha COJAEp)KAHUE MAaKpO W MHKPOIJIEMEHTOB. M3yueHue
MPEUIOKEHHBIX MPeroiaBaTesieM OJIt0]] Ha MPeIMET XUMHUYECKOTO COCTaBa, ONpeesieHUe J0IeH
OT CYyTOYHON HOPMBI MAaKpO U MUKPOIJIEMEHTOB B YKa3aHHOM OJIIOI€.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX 3314 110 KYJIUHAPHOM TEMATUKE PA3JTMYHBIX TUIIOB

JlaGopaTopHble 3aHATUSA

JlaboparopHas padota Ne9.1.3 «MccnaenoBanue XUMUYECKOTO COCTaBa MPOAYKTOB TUTAHUSI.
JlaboparopHast paboTa Ha BEIOOD:

1. JlabGopatopuas pabGora Ne9.1.3.1 «OOHapykeHHE HUTPATOB B MPOAYKTaX MHUTAHUIY.
UccnepoBanue wmaTepuasioB MOJIYKOJUYECTBEHHBIM METOJOM OIPEACIICHUSI HHUTPATOB C
UCIOJIb30BaHKEeM audeHnnaMuHa (KOpHETI0IbI OBOIIEH, TUCThS U KOUEPBIKKA KAyCThI, TI0bI
GpykTOB). AHaNM3 YpOBHS 3arpsA3HCHUS HUTpPATaMHd [0 HMHTCHCUBHOCTH OKpAaIIWBaHUI
MIPOJYKTOB PEAKIUH.

2. JlaGoparopHass pabora Ne9.1.3.2 «MccrmemoBanue MNPOAYKTOB THUTAHUS HAa HAIUYWE
yraeBooBy. MccrnenoBaHnne MOJOUYHBIX MPOAYKTOB Ha Hanmuuue Kpaxmana. HcciemoBanue
MIPOJIYKTOB Ha HAJMYHE TITFOKO3BI

OK 02
OK 07
IIK 1.1

Tema 9.1.4.
XUMUYECKUN aHaIIN3
po0 MOYBHI

Conep:xanue yueOHOro MaTepuaJia

Knaccupukanus mnoyB 1o BHAY M HA3HAYEHHMIO, MCXOJAd M3 XHMMHUYECKOTO COCTaBa.
Wnentudukanuss npoObl MOYBBI MO €€ XUMHUYECKOMY COCTaBy, OMHMCAaHUE BO3MOXHOCTEH ee
npuMeHeHus. TpeboBaHHMS K KadyecTBY IIOYBBI pa3IMYHOrO Ha3zHaueHusa. Omnucanue
0CcOOEHHOCTEH MCMOIb30BaHUS MOYB B 3aBUCUMOCTU OT TUIIOB, CIIOCOOBI YIyYIIEHHs KayecTBa
II0YB B 3aBUCUMOCTH OT Ha3HAYEHUS.

OO6nacTu UCTIOJIb30BaHMSI OPIraHUYECKUX YA0OPEHHI B 3aBUCIMOCTH OT KaUeCTBEHHOT'O COCTAaBA.
Onucanue opraHn4eckux yA00peHui U X NpUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTHU

IIpakTuyeckue 3aHATHSA

OK 01
OK 02
OK 07
IIK 1.1
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[Ipaktuyeckas pabora Nel7.1.4. «CocrtaB, Ha3HaueHHE W TPUMEHEHHE MMHEPAIbHBIX
yaoOpeHuin.

Obnactu Ha3zHaueHUs (MIPUMEHEHMsI) MOYBBI, UCXOJ U3 KaYECTBEHHOI'O M KOJIMYECTBEHHOTO
cocTaBa. AHaJIN3 HOPMAaTHBHON JOKyMeHTalMu. Pojab HEOpraHMYecKuX BEIIECTB B KayecTBE
MUHEpAIBHBIX ynoOpeHu#, ymydmuteneil mousBsl. CocTaB MHUHEPAJIbHBIX YAOOpEHHH M HX
IIPUMEHEHHE B 3aBUCHMOCTU OT COCTaBa IOYBBI M €€ Pa3sHOBUJIHOCTH. B3amMmocBsA3b cocraBa
y100peHul U UX BIMSIHUS HA BEIr€TaTUBHbIE CBOMCTBA U IJIOJIOHOLIEHUE PacTEHUI

JlabopaTopHble 3aHATHS

JIaboparopHast pabota Ne9.1.4 «MccnenoBaHue XUMUYECKOTO COCTaBa MPoO MOYBED.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JlabopatopHas pabora Ne9.1.4.1 «OOHapyXeHHE HEOPTaHUYECKUX NpPHUMEceHd B Mpodax».
[TpurotoBnenue npoObI MOYBHI IS UCCIEIOBAHUS KUCIOTHOCTH/IEIOYHOCTH, HEOPTaHMUYECKHUX
3arpsi3HeHuii. OOHapykeHHe XJIOpuaA- u cyibdar-uoHoB B mpode mousbl. CocTaBiieHHE
ypaBHEeHUH peakiuii oOHapyxeHus. CpaBHEHHE MOJNYYEHHBIX MOKa3aTelei ¢ HOPMaTUBHBIMHU
(cripaBOYHBIMH) 3HAYEHUSIMHU.

2. JTabopatopnas padota Ne9.1.4.2 «Onpenenenue pH BoHOM BHITSIKKH IOYBBL, €€ KUCIOTHOCTH
Y [IEIOYHOCTHY. VcceroBaHre BOIHBIX BBITSHKEK 00pa3lloB TOTOBBIX MMOYBEHHBIX cMecel (st
pasHbIX THIOB pacTeHuit). Onpenenenrue pH MOYBbI ¢ UCTIONB30BAaHHEM WHAUKATOPOB. OleHKa
TUTIOB TIOYB B MIPEACTABJICHHBIX 00pa3iax (CHIbHOKHUCIAsL, KUCTasi, c1aboKucasi, HeMTpaibHas,
I[eJI0YHas )

Tema 9.1.5.
HccnenoBanue 00BbEKTOB
ouocdepsl

Conep:xanue y4eOHOro MaTepuasia

VY4eOHo-Hccae10BaTeNbCKHI MPOEKT B 00aCTH UCClieIoBaHUS 00beKTOB 61ochepsl. O030p TeM
yueOHO-UCCIIEIOBATEIbCKUX MPOEKTOB. AJITOPUTM  BBINOJNHEHHs MpoekTa. OnpeneneHue
npoOeMbl UcciieoBaHus. MeTOoIbl TIOUCKa, aHaIN3a U 00paboTKH MHGOPMAIIHN O MPOEKTE B
Pa3NUYHBIX HCTOYHUKAX

IIpakTHYecKkne 3aHATHA

[Ipaktnueckass pabora Nel7.1.5. «MccnemoBanue 0OBEKTOB OuoOchepbl C  y4eToMm
po¢eCCHOHAIIBHON HAIIPaBICHHOCTH

O6ocHOBaHME aKTyaJIbHOCTH BHIOpaHHOW TeMbl. BrIsiBIeHHe mpoOsieMbl uccienoBanus. Beioop
00BEKTOB U METOJIOB HccienoBanus. [loctaHoBKa 1ieneit u 3amad uccaegoBanus. OnpeneneHne
MpoayKTa uccinegoBanus. OnpeneneHre TanoB U COCTABICHUE JIaHA UCCIIEI0BAHMSL.

3ammuTa npoekrta: [IpeacTtaBieHue pe3ylbTaTOB BBIMOTHEHUS Y4eOHO-MCCIIEIOBATEIHCKIX
MIPOEKTOB (BBICTYIICHHUE C MIPE3ECHTAIINEH )

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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JlabGopaTopHble 3aHATUSA

JlaGopaTopHas pabora Ne9.1.5 «lccnemoBanuwe TpemaIOKEHHOTO OOBEKTa Ha KHUCIOTHOCTb,

LIEJIOYHOCTh, XUMUUYECKHUM COCTaB (3arpsi3HUTENIN, MAKPO- U1 MUKPOIJIEMEHTHI )». 2

O06paboTka pe3ynbraToB HcciaenoBanus. OleHKa KauecTBa UCCIETyeMOro o0beKTa, UCX0s U3

pEe3yIbTATOB XMMUYECKOT0 aHAJIN3a
Pazgen 9.2. ® HccienoBanme M XHUMHYeCKMil aHaau3 00bEKTOB TexHocdepbl (ISl YKPYNHEHHBLIX TPYIII
cnenuanabHocTeii/ mpodeccuii: 18.00.00, 22.00.00 (cnemuanabnoctu 22.02.01, 22.02.02, 22.02.07), 29.00.00 (xpome| 36
cnenuajabHocTu 29.02.09))
Tema 9.2.1. Coaeprxanue yueOHOro MaTepuaJia 4 OK 01
OcHOBBI  JTAOOpPaTOPHOU JlaGopaTopHubie 3anATHS IIK 1.1
IIPaKTHKH JlaboparopHas pabota Ne9.2.1 «OcHOBBI 1a00paTOPHON MPAKTUKK.
B TPODECCHOHATBHBIX JlabopatopHasi mocyaa W XHMHYECKHe peakTuBbl. OCHOBHBIC J1a0OpPATOPHBIC OIEpPaIUH. 2
naboparopusix JlaGopaTopHoe obOopymoBanue. TexHuka O€30MacHOCTH W IpaBujia paboThl (IMOBEICHUS) B

nabopaTtopuu

IIpakTHYeckne 3aHATHS

[Ipaktuueckass pabora Nel7.2.1. «OkcnepuMeHTanbHas XUMHS: pacyeThl, aHAIW3 JaHHBIX U

IIPE/ICTAaBICHHUE PE3YIHTATOBY.

BrinonHeHue TUMTOBBIX PACUETOB 10 TEMATUKE HKCIIEPUMEHTA (BBIXO/] MPOJIyKTa PEaKIliu, Macca 2

HaBeCKH, 00beM pactBoputensi). OOpaboTka NAaHHBIX, aHATU3 W OIEHKAa MX JOCTOBEPHOCTH

(BBIYMCIIEHWE  CPEJHEr0  3HA4YeHHUS  OKCIEPUMEHTANbHBIX  JIAHHBIX,  MOTPEIIHOCTH).

[IpencraBnenue B pa3nuvHou ¢GopMe pe3yJbTaTOB JKCIEepUMeHTa (Tabnuia, rpaduk, OTYET,

JIOKJIaJl, IPE3CHTAIH)
Tema 9.2.2. Conep:kanue yueGHOro MaTepuasia 8 OK 01
XUMHYECKUH aHalM3| HaznaueHue TeXHU4Yeckoi Bobl. TpeOoBaHUs K TEXHUYECKOM BOJIE MO IpyIIaM MOTpeOIeHHs. OK 02
TEXHUIECKUI BOJIBI KadecTBO TEeXHMYECKOW BOABI Pa3HBIX BHUJIOB. XHMHUYECKUN aHAIU3 WU MPOU3BOJACTBECHHBIN OK 07

KOHTpPOJIb COCTaBa TEXHUUECKOM Bo/bl. CyIIHOCTh METOAA TUTPOBAHUSI. 9 IIK 1.1

AHaJIN3 TEXHUYECKON BOJBI HA KECTKOCTh M JIPyTHe MokazaTeau. KucioTHOCTh U MIEIOYHOCTh

Boabl. Onpenenenue obmeil 1 CBOOOMHON 1MIET0YHOCTH (KUCIOTHOCTH) METOJOM TUTPOBAHUS.

pH cpenbl u meTob! ee onpeaenenus. JKECTKOCTh BOJIBI M METOJIBI €€ ONPECIICHHS

IIpakTHYecKkHne 3aHATHA 5

[Tpaktrueckas padota Nel7.2.2. «KoHmeHTpaiust pacTBOPOBY.

® O6pazoBarenbHas opranusanus BEIOUPAET OJMH MOYJIh (pasaen 9.1 unu 9.2) u3 npeaioxkennbix B cootserctun ¢ ®I'OC peanusyemoit npodeccun/cnenmansuoctu CIIO.
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CriocoObl BbIpa)XK€HHs KOHILIEHTpAlMM PacTBOPOB: MaccoBasi JOJs PacCTBOPEHHOI'O BEILECTBA,
MOJIIpHasi U MOJIsIIbHAs KOHLEHTpauuu. Tutp pactBopa. Perienne npakTHKO-OpUEeHTUPOBAHHBIX
TEOPETUUECKUX 3aJIaHUM Ha pacueT KOHIUEHTpAIUi 3arpsi3HAIONINX BEIIECTB U UX CPABHEHHE C
peAesIbHO JomycTuMbIMU KoHneHTparusmu (I1171K)

JlabGopaTopHble 3aHATUSA

JlaGopaTopHass pabotra Ne9.2.2 «MccrmemoBaHne XUMHUYECKOTO COCTaBa IMPOO TEXHUYECKOM
BOJBDY.

JlabGopaTopHas paboTa Ha BEIOOP:

1. Jlaboparopuass pabora Ne9.2.2.1 «OmpeneneHue XJIOPUAOB METOJOM THUTPOBAaHUS B
TEXHUUYECKOH Boje». OnpeaeneHue XJI0pua-HOHOB METOAOM apreHTOMETPUU ¢ (PUKCUPOBAHHEM
KOHIIa TUTPOBAHUS 1O MeToTy Mopa (ocaauTeabHOe TUTPOBAHUE).

2. Jlabopatopnas pabora Ne9.2.2.2 «OmpeneneHue KeCTKOCTH TEXHUYECKOM BOJBI METOAOM
TUTpOBaHUAM. KOMILJIEKCOHOMETPHUECKOE ONpPeIeNieHnEe KECTKOCTH (CyMMBbI HOHOB KaJlbLIUs U
MarHus) B cpejic aMMOHUHHO-aMmMuadHoro 0ydepnoro pacrtsopa (pH 9-10) mo obpazoBanuio ¢
TpUJIOHOM b MasioarCCONMMPOBAHHBIX KOMIUIEKCHBIX COCIMHEHUIN

Tema 9.2.3. Coaep:kanne y4eGHOro MaTepuaia OK 01
XUMHYCCKUH AHAJIN3 | X yMuYecKuii cocTaB aTMOc(epHOro BO3ayXa, BO3ayxa pabodeil 30HBL. BpemHbple BemiecTBa u OK 02
BO3yxa IIPUMECH B BO3/YX€ JKUJIBbIX IOMELIEHU, B BO31yXe paboue 30Hbl. HopMaTuBHbBIE JOKYMEHTHI. OK 07

ITocnencTBust BO3AEUCTBUS BBICOKOM KOHLIEHTPAIMM YTJIEKUCIIOTO T'a3a Ha OPraHu3M 4eJoBeKa. IIK 1.1

MeponpusiTHsi 0 CHIPKEHHIO YPOBHS 3aTrPsI3HEHHOCTH BO3/yXa UCCIIETYeMON KOMHATBI

IIpakTHyeckue 3aHATHA

[IpakTnueckass pabora Nel7.2.3. «l'urmeHuueckass OILEHKAa KauecTBa BO3[AyXa: pacuer

KOHIIEHTPALMHU TMOKCH/IA YTIIepOoJia U BPEIHBIX MIPUMeECceii».

['uruennveckas oleHKa CTETICHU 3arpsi3HEHHs BO3/IyXa IMOMEIIECHHSI HA OCHOBE COITOCTABJICHUS

KOHIIEHTPALMHU TMOKCH/JIA YTIIEPOoJia C COOTBETCTBYIOIINUM THTMEHUYECKUM HOPMATHBOM.

Pemenne mpakTHKO-OPMEHTHPOBAHHBIX TEOPETHUYECKMX 3aJaHWH Ha pacyeT KOJIMYecTBa

BEIIECTBA, KOHIEHTpAaLM BPEHbIX IPUMecei B aTMOC(HEPHOM BO3yX€E U BO3/1yXe MOMEIEeHHUH

JlaGopaTopHble 3aHATUSA

JlabopaTopHas pabotra Ne9.2.3 «OmnpeneneHve coAep)KaHUsS YIJIEKUCIOTO Ta3a B BO3AyXeE

MIOMEIIEHUS IKCIIPECC-METOAOM.

Uccnenoanue npob Bo3ayxa padoueid 30HBL. OnpeneneHue coaepKaHus YTIIEKHUCIOro ra3a B

BO3/lyX€ IOMELIEHHS] KCIPECC-METOOM
Tema 9.2.4. Copep:xanue y4eOHOro MaTepuana OK 01
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XUMHUYECKUM aHaJIn3
mpo0 MaTepuasioB
CTPOUTEIBHO-
pecTaBpaliOHHON
JIeITEILHOCTH U JU3aiiHa

Krnaccudukanus Marepuaion, UCMOJIB3YEMbIX B CTPOUTEIBHO-PECTABPAIIMOHHON ACSITEILHOCTH
[0 COCTaBy, UX Ha3HAYCHUE U MPUMEHEHHE. XUMHUYECKUI aHaIU3 MAaTepUajoB CTPOUTENIBHO-
pecTaBpallMOHHON JEATEIbBHOCTH W JH3aiiHa. XUMHUYECKUU COCTaB NMUIMEHTOB, KPACHUTENEH,
BSDKYIIUX CcMecel, OCOOCHHOCTM HX CBOMCTB M NpPUMEHEHUS B MpodeccruoHaIbHON
JIeATeNIbHOCTU. BemecTsa, UCMOAb3yeMbIE B KAYECTBE NMUTMEHTOB U CBI3YIOIIMX MAaTEPHUANIOB.
Hcropuueckas cupaBka. COBpeMEHHbIE MaTEpHaIIb

I[IpakTuyeckue 3aHATHS

[IpakTrueckas pabora Nel7.2.4. «KauecTBEeHHBIN W KOJWYECTBEHHBIN COCTaB MPOO MaTEpHaIOB
CTPOUTENBHO-PECTABPALIMOHHON JESITENBHOCTU U JU3ANHAY.

Krnaccudukanus Kpacok mo yKpbIBUCTOCTH, MPO3PAUYHOCTH B 3aBUCUMOCTH OT UCIOJIB3YEMBIX
IIUTMEHTOB M CBS3YIOIIMX BellecTB. OnpeneneHue cocTaBa Kpacok Ha COJAEp)KaHHE MHUKPO U
MaKpO3JIEMEHTOB. PeleHrne npakTUKO-OpUEHTUPOBAHHBIX 33JaHUN 110 XMMUYECKOMY aHAJU3y
pod MaTepHaliOB CTPOUTEIHHO-PECTABPAIIMOHHON IEATEIILHOCTH M H3aiiHa

JlabGopaTopHble 3aHATUSA

JlaboparopHast pabota Ne9.2.4 «VccnenoBaHue MaTepuaioB CTPOUTEIHHO-PECTaBPALMOHHON
JIEATEIIbHOCTH U JU3ailHaY.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JJaboparopnas padora Ne9.2.4.1 «M3roToBiieHre Kpacok (1o J00p MUTMEHTOB U CBSI3BIBAFOIIIHX
BellecTB)». MccnenoBanue MpUpPOAHBIX MUHEPATIOB, MOTYYSHHE MUTMEHTOB MTyTeM XUMHYECKHIX
peaKImii, OTpeielieHne CBA3YIIUX MaTepuanoB. CpaBHEHHE YKPBIBUCTOCTH M IPO3PAYHOCTH
MOJIyYE€HHBIX KPACOK IyTEeM HaHECEHUS UX Ha JIUCT OyMaru.

2. JIabopaTtopHas paborta Ne9.2.4.2 «MccnenoBanne CBOMCTB BSDKYILIMX BEIIECTB Ha IpUMeEpe
runca». OnpeneneHrne CKOPOCTH CXBAThIBAaHUS IPUPOIHOTO M CTPOUTETHHOTO rumca. MakTopsl,
YCKOPSIOIINE M 3aMEeISIONINE CXBAaThIBAHUE MIPUPOIHOTO THIIca. [ uIicoBoe TecTo, TeMmneparypa
ero 3acteiBaHus. CpaBHEHHE CKOPOCTH CXBAThIBaHUSI MPUPOJHOTO U CTPOUTENHHOTO THIICA,
orpenesnieHue (HaKTOpOB, BIMAIONMX HAa CKOPOCTh CXBATHIBAHHS CTPOHMTEIHHOTO THIICA,
omnpeieNieHUE TeMIIePaTypbl 3aCThIBAHMSI TUTICOBOTO TECTA

OK 02
OK 07
IIK 1.1

Tema 9.2.5.
Hccnenosanne 00bEKTOB
TexHochepsl

Conep:xanue yueOHOro MaTepuaJia

10

Y4eOHo-HCcCIe10BaTEIbCKUI MPOESKT B 001acTH ucciaenoBanusi 00bekToB TexHochepbl. O630p
TeM y4eOHO-HCCIIeIOBATEIbCKUX MPOEKTOB. AJITOPUTM BBIMOJIHEHUS TpoekTa. OmnpeencHue
poOsieMbl UccleAoBanus. MeTo/Ibl OMCKa, aHAIU3a U 00pabOTKH MHGOPMAIIUU O MPOEKTE B
Pa3IMYHBIX UCTOYHUKAX

IIpakTHYecKkHne 3aHATHA

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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[Mpaktuueckass pabora Nel7.2.5. «UccnemoBanue o0OBEKTOB TeXHOCPEphl C YIETOM
npoheCCHOHATTLHON HANPaBICHHOCTH

O0ocHOBaHKE aKTyaJIbHOCTH BHIOpAHHOM TeMbl. BbIsiBIIeHHE TPoOJIeMbl HcclieoBaHus. Beibop
00BEKTOB U METOJIOB UccienoBanus. [loctaHoBKa 1ienielt u 3amad uccinenopanus. OnpeaencHue
npoaykTa uccienoanus. OnpeaesieHue STarnoB U COCTABICHUE IIJIaHA UCCIIETOBAHMS.

3ammuTa mpoekra: [IpencraBieHue pe3yabTaTOB BBINOJHEHUS Y4eOHO-MCCIIEIOBATEIBCKUX
MIPOEKTOB (BBICTYIJICHUE C MpE3eHTAIUEH )

JlabopaTopHble 3aHATHS

JlaboparopHast pabota Ne9.2.5 «VccrnenoBanue MpeAsioKEHHOTO OOBEKTa Ha KHCIOTHOCTH,

HIETIOYHOCTh, XUMUYECKHI COCTAB (3arpsS3HUTENN, MAKPO- U MUKPOIJICMEHTHI)». 4
O6paboTka pe3ynbTaroB ucciaeaoBanus. OlEHKa KayecTBa MCCIEAYEeMOro O0ObeKTa UCXOs U3
pPe3yJIbTaTOB XUMHUECKOTO aHAIIN3a

IIpomexyTouHAs ATTECTANMS MO TUCHUILINHE (DK3aMCH)

Bcero 162
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3. YCJI0OBUs PEAJIM3ALIUN MMPOT'PAMMBbI
OBIIIEOBPA3OBATEJILHOM JUCHOUILJIAHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY
o0ecrneYeHunIo

JUtst peanuzanyy OporpaMMbl JUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIHNE
CHeIMabHBIC MMOMEIIECHUs: YUeOHbI KaOWHET XUMUU W/UIH Y4eOHON XUMUYECKOM
J1a00paTOPHHU.

OddexkTuBHOCTh TIpemogaBaHus  0O0ME00pa30BATENILHON  JUCITUTIIMHBI
«XUMHS» 3aBUCUT OT HAJIMYUS COOTBETCTBYIOIIETO MaTEPUAIbHO-TEXHUYECKOTO
OCHaUIeHUsI. DTO OOBSCHIETCS OCOOCHHOCTSIMU JTHUCLUIUIMHBI, B IEPBYIO OYEPEb,
e€ OKCIEePHUMEHTAJbHBIM XapakTepOM, IIMPOKUM CIEKTPOM NPUMEHEHHUS W
IIPaKTUYECKOM  3HAYMMOCTBIO. PeKoMeHIyemoe  MaTepHalbHO-TEXHUYECKOE
oOecrieyeHue KaOuMHETa XHMHM W XUMHUYECKOM J1Ta0OpaTOpUM  BKIKOYAET:
CHEUAIN3UPOBAHHYIO MEOEIb M CHCTEMbI XPAHEHUSI, TEXHUYECKHUE U DIIEKTPOHHBIE
cpeacTBa  OOy4yeHHUs, JIEMOHCTpPAlMOHHbIE  y4eOHO-HAIJISIIHbIE — 1ocoOwus,
JIEMOHCTPAIIMOHHOE 000pyAOBaHWE W MPHUOOPHI, JTAOOPATOPHO-TEXHOJIOTUUECKOE
o0opynoBaHue, JaOOPaTOPHYIO XUMHUUYECKYIO MOCyly, Moaeiu (o0beMHbIE U
IJIOCKUE), HATypalibHble OOBEKThl (KOJUIEKIMH, XHWMHYECKHE PEaKTUBbI),

o0opynoBaHue 1a00PaHTCKOIA.

CnenuaansupoBanHasi Mme0de/ib U CHCTeMbl XPAHEHUS
1 | Cron nabopaTopHBIN JEMOHCTPAIIMOHHBIH (C 3aITUTHBIM, XUMOCTOMKUM B TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, MTOABOIKOMN U OTBEIEHUEM BOJIbl, CAHTEXHUKOM, SJIEKTPUUECKUMHU
pO3eTKaMH, aBTOMaTaMH aBapuHHOTO OTKJIIOYEHHSI TOKA)
2 | Cron nabopaTopHbIi IEMOHCTPAIIMOHHBIN C HAJICTPONKOH (C 3alIUTHBIM, XUMOCTOUKHUM H
TEPMOCTOMKUM MTOKPBITHEM )
3 | Cton yuyeHHUYECKMI J1a0OpaTOPHBIA, pPETyIUPYyeMbIii 1O BBICOTE (C 3alIUTHBIM,
XUMOCTOMKUM U TEPMOCTOMKUM MTOKPBITUEM, PAKOBHHON, OOPTUKOM IO HApyKHOMY Kparo,
MO/IBOJIKOM M OTBEJEHUEM BOJIbl, U CAHTEXHUKOMN )/CTOJI yUEeHUYECKUH, PETYIUPYEMBIH 110
BbICOTE (MpuoOpeTaeTcs TOAbKO MPU HATUYUH CTIEHHUATBHOTO J1a00paTOPHOTr0 OCTPOBHOTO
CTOJIa) (N0 KoIUu4Yecmsy 00yyauuxcs)
4 | Ctyn yueHnueckuil (no xoauvecmasy 00y4anwuxcs)
Ornerymurens
6 | Hocka knaccHas/PenbcoBasi cucteMa ¢ KIIaCCHOM M MHTEPaKTUBHOM JOCKOH (IIporpaMMHOe
obOecrieueHre, TPOEKTOP, KPEIUIEHUS B  KOMIUICKTE)/MHTEPAKTUBHOW  TAHENBIO
(mporpammHOe obecrieueHrue B KOMILIEKTE)
7 | Crou ¢ simuKaMu 7151 XpaHEeHUsI/TYMOOH (pabouee mecmo npenodasamens)
8 | Kpecno oducHoe (pabouee mecmo npenodasameins)

ol
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cuctema (yCTpOMCTBO) 1Tl 3aTEMHEHUSI OKOH

11 | lIxad BHITSKHOM AaHOPAMHBIN

12 | llIxad nas xpaHeHust y4eOHBIX TOCOOMI

13 | AnTeuka yHUBEpcalIbHAs Il OKa3aHUS NEPBOM MEAMIIMHCKOW OMOIIN

TexHHUYeCcKHE CPeACTBA

1 | MHoroyHKIIMOHAJIBHOE YCTPONCTBO/TIPUHTED

2 | IHTepaKTUBHBIA MPOTPaMMHO-aNNAPaTHBI KOMILJIEKC MOOWJIBHBIN WM CTallMOHAPHBIN
(mporpammHoe oOecrnieueHue, IpoeKTop, KperieHne B koMmiuiekte)/PenbcoBas cuctema ¢
KJIACCHOM ¥ MHTEPAKTUBHOM JOCKOH (IIporpaMMHOe 0OecIieueHne, IpOeKTOp, KPEIJICHHE B
KOMIUICKTE )/ HHTEPAKTUBHOM NaHENIbI0 (IPOrpaMMHOE 00ECIICYCHHE B KOMIUIICKTE)

3 | IlepcoHanbHblii KOMITBIOTEp C Tepudepueit/HoyTOyK (JIMIEH3MOHHOE MPOrpaMMHOE
oOecrnieueHre, oOpa30BATENbHBIM KOHTEHT U CHCTEMa 3alllUThl OT BPEIOHOCHOM
uH(pOopMaNnu, IporpaMMHOE oOecriedeHue 1Jist U poBoii 1abOpaTOPUH, C BO3SMOKHOCTBIO
OHJIAH-0ITPOCa)

DJIEKTPOHHbBIE CPeCcTBA 00yUeHUsl

1 | DOnextpoHHble cpenctBa oOydenus/MHTepakTuBHBIE MOCOOUSA/OHIAMH-KYPCBL (10
paszdenam pabouel npocpammol)

JleMoHCTpanMOHHbIE Y4e0OHO-HATJISIAHbIE TOCOOMS

1 | CroBapwu, ClipaBOYHUKH, SHIMKIIONEAUS (10 XUMUYECKUM HAYKAM)

2 | KOMIUIEKT MOPTPETOB BEIMKHX XUMHKOB

3 | [TocoOus HArIAMHON KCIIO3ULIMHA

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

Cnennaan3upoBaHHasi MeOesib U CHCTeMbl XpPaHEHMs JIJI1 XUMHYECKOi J1abopaTopuu

1 | JlaGopaTopHBIi OCTPOBHOM CTON (IBYXCTOPOHHHH, C 3allUTHBIM, XUMOCTOMKHM H
TEPMOCTOMKUM MOKPBITUEM, HAJICTOIBEM, C TOJICBETKON U AJIEKTPUUYECKUMH PO3ETKAMU,
MIO/IBOJIKOM U OTBEICHUEM BOJIbl, U CAHTEXHUKOM)

2 | Cryn nabopaTopHbIil, peryJIupyeMblil o BEICOTE

3 | Cron nabopaTopHbIi AEMOHCTPALMOHHBIH (C 3aIIUTHBIM, XUMOCTONKHUM U TEPMOCTOUKHUM
MOKPBITHEM, PAKOBUHOH, TIOJIBOJTKOI ¥ OTBEJCHNUEM BOJIbI, CAHTEXHUKOM, FIIEKTPHUECKUMHU
pO3ETKaMH, aBTOMaTaMH aBapUHHOTO OTKIIOUYEHHSI TOKA)

4 | Cron nabopaToOpHBIA TEMOHCTPAIIMOHHBIN C HAJCTPOUKOM (C 3aIIUTHBIM, XHMOCTOWKUM U
TEPMOCTOMKHUM MOKPHITHEM )

5 | Crou ¢ smMKamu JUIsl XpaHEeHUst/ TYMOOH

6 | Kpecno opucHoe

7 | Or"erymurens

JdeMoHcTpanMOHHOE 000PY/I0BaHME U MPUOOPHI I KA0NHETA U JIadopaTopun

1 | Becsl anektponHble ¢ USB-nepexoIHUKOM

2 | CTOJNHK MOIbEMHBIH

3 | HenTtpudyra nemoHcTpaionHas

4 | lllTaTuB 1€MOHCTPAIIMOHHBIN

5 | Ammapar Ay npoBeIeHUs] XUMUYECKUX PeaKIuil

6 | Ammapar Kunma

7 | OBnuomeTp

8 | I'openka yHUBepcagbHas

9 | IIpubop M MILTFOCTPAIMK 3aBUCUMOCTH CKOPOCTH XMMHYECKHUX PEAKIMA OT yCIOBHH

OKpY’Kalollen cpebl

10 | HaGop jutst 371€KTpoiH3a IEMOHCTPAITMOHHBIH

11 | ITpuOop /75t ONBITOB IO XMMHUU C IIEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | ITpubop AJsi OKKUCIICHUS CIUPTA HAJT METHBIM KaTaJIM3aTOPOM

13 | IlpuGop Asis MOTyYEHHUs TaJOUI0AIKAHOB JEMOHCTPAIIMOHHBIN
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14

[Tpubop [u1st MOTyYeHHs PACTBOPUMBIX BEIIECTB B TBEPAOM BHJIE

15

YcTanoBka 17151 GUIBTPOBAHMUS 1O BAKYYMOM

16

[TpuGop Asst onpeeNneH s cocTaBa BO3ayxa

17

Fa3oaHaJ1H3aTop KHCJI0pOJa U TOKCUYHBIX I'a30B C I.[H(prBOﬁ HHHHKaHHefI rnokasareiieit

18

[Tpubop Asst MILTFOCTPALIMK 3aKOHA COXPAHEHMs. MACChI BELIECTB

19

VYcranoBka AJi1 IEPETOHKHU BEIICCTB

20

bapomerp-anepoun

21

HaGop as1st u3yueHus BOIOPOIHON SHEPTETHKH

pH-MeTpsI (Oononnumenvroe éapuamusrnoe obopyoosanue)

JlabopaTopHO-TEXHOJ0rHYeCKoe 000pya10BaHue 1/ KaOuHeTa U J1abopaTopuu

[Tpubop [uist MONTyYEeHHs TAJIONI0AIKAHOB U CIOXKHBIX 3(pUPOB J1abOpaTOpHbII

Konbonarpesaresnb

DNEKTPOIUIUTKA

bans koMOuHUpoBaHHas JlabopaTopHas

Bechl JJI ChIITYYHUX MaTCprUajIoB

[Tpubop juist moydyeHus ra3oB

CnupTroBka J1abopaTopHast

MarnuTHas Melanka

OO (N[OOI (W|IN |-

Mukpockomn udpoBoi ¢ pyKOBOJICTBOM MOJIB30BATENS U TIOCOOMEM JUIs yUaAIIUXCs

=
o

Habop /1151 9MCTKH ONTHKU

-
-

Habop mocyibl 1151 peakTHBOB

=
N

Habop mocyibl 1 MPUHAIICKHOCTEH JUIsl pa0OTHI ¢ MAIBIMHU KOJIMYECTBAMH BEIECTB

=
w

Hab6op npunaanexHocTel A1 MOHTaXa MPOCTEUIINX TPHUOOPOB IO XUMHH

[EEN
NN

HaGop nocyibl M IpUHAISKHOCTEH U3 ponwieHa (MUKPOJIabopaTopusi)

JlabopaTopHasi XuMHUYecKas MOCy/aa JJisl KAOHUHeTa M JIa00opaTOpPUH

KomMmiexT koJ10 JACMOHCTPAIIHMOHHBIX

Habop mpoOok pe3nHOBBIX

Ilepexos CTEKISTHHBIN

[Tpobupka Bropiia

[Tpobupka IByXKOJIEHHAas

CoeIMHUTEND CTEKIITHHBIA

3aKM BUHTOBOM

3axxuM Mopa

OO NI W|IN |-

IInmaAr CUIMKOHOBBIH

=
o

KoMmiekT cTekiIssHHOM IMMOCYJbI HA H_IJ'II/I(I)aX ,Z[eMOHCTpaI_II/IOHHHﬁ

-
-

Jlo3upyroniee ycTpoicTBO (MEXaHUYECKOE)

=
N

KommiekT uzaenuii u3 kepaMuku, gapgopa u dasHca

[EY
w

KommuiexT soxek gapdhopoBbix

H
o

KoMI1ekT MepHbIX K010 MaJIoro o0bema

=
(@]

KommiekT MepHbIX K0J10

[EY
»

Kommekt MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

[
\]

Kommiext MCPHBIX HUJIMHAPOB CTCKIISTHHBIX

[EY
(0e]

Kommrext BOPOHOK CTCKJIAHHBIX

=
O

Kommext numeTox

N
o

KoMIiekT cTakaHOB IJIaCTUKOBBIX/CTEKIISTHHBIX

N
[y

KoMmnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmiekT cTakaHUYNKOB JJIA B3BCIIIMBAHUA

N
w

Kommrext CTYIIOK C NNECTUKAMHU

N
S

HaGop mmareneit

N
o1

Ha6op nunneros
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26

Ha6op uvamek Iletpu

27

TpyOka crekystHHas

28

DKCUKATOp

29

Yama KpUCTAJUIM3alIMOHHAA

30

Iunie! THreNbHBIE

31

bropetka

32

[Tpobupka

33

banka o PCAKTUBLI ITOJIMOTHIICHOBAA

34

banka 1o PEaKTUBEI CTCKIIIHHAA U3 TEMHOI'0 CTCKJIA C HpHTepTOﬁ HpO6KOI71

35

HaGop CKISIHOK Il paCTBOPOB PEAKTUBOB

36

ITamouka cTekIIHHAS

37

[ItaTuB 11 TPOOUPOK

38

Kommext CpCaACTB IJid I/IH,HI/IBI/IIIyaHbHOf/’I 3alIUThI

39

KoMIuiekT TepmMmoMeTpoB

40

CYH_H/IJ'IBHaSI IMaHCJIb JJIA MOCY AbI

41

OunbTpoBanpHas  Oymara/QuiubTpsl  OyMaxHbIE  (OONOJIHUMENbHOE — BAPUATNUBHOE
obopyodosanue)

Mopesn (00beMHBIE M INIOCKHE), HATYPAJIbHbIE 00bEeKThI (KOJLUIEKIIUN, XMMUYeCKHe
peakTUBBI) 1JIs KaOUHeTa U JIadopaTopuu

Kommmiext MoJieNnen KPpUCTAJIMYCCKUX PCIICTOK

Mogpeinb MOJIEKYJIbI OeNKa

Habop 1 MoeupoBanHusi CTPOSHUSI HEOPTAHUYECKUX BEIIECTB

Ha60p JJI1 MOACIIMPOBAHUA CTPOCHHUA OPraHNYCCKUX BCHICCTB

HaGop [u1s MoaenupoBaHHs CTPOSHHS aTOMOB M MOJIEKYJI

Ha60p AJI1 MOACIIMPOBAHUA 9JICKTPOHHOT'O CTPOCHHUA aTOMOB

KommiiekT Kouieknum

0N |OTBRIW (N

KoMIniekT XuMuueckux PCAKTHBOB

Ob6opynoBanue J1a00PAHTCKON KaOMHEeTa XMMUM

Croui ¢ imMKamMu 1Sl XpaHEHUs/ TYMOOH

Kpecino oduchoe

Cton 1a00opaTOpHBIA MOSYHBIN

CYH_II/IJ'IBHaSI IMMaHCJIb JJIs ITOCY AbI

[lIxad ny1s xpaHeHust y4eOHBIX OCOOMI

[lIxad 1151 XpaHEHUS] XUMUYECKUX PEAKTHBOB

HIka¢ a5 XxpaHeHus 1a00paTOPHOM MOCYIbI/TPUOOPOB

[[Tkad BHITSKHOM

OO |INO | W|IN|F-

JIaGopaHTCKUi CTON

[ERY
o

Cryn 1a00paTOpHBIM, peryJIMpyEMbIii 110 BBICOTE

-
-

9HeKTqueCKHﬁ AKBAIUCTUILJIATOP

[EY
N

[Ikad cymuIbHbIHI

[EY
w

Pe3nHOBBIE IEpUaTKH

H
o~

KommiekT eprieit assi MbIThsl 71a00paTOPHOI MOCYAbI

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

Jlns  peanuzaiuu  NpPOrpaMMbl  JTUCHMUIUIMHBI ~ OMOIUOTEYHBIN  (POH.I

o0pa3oBaTeabHOI OpraHu3alud UMEET NeYaTHbIe U/UIIN 3JIEKTPOHHbIE YYEOHUKHU U

pa3paboOTaHHbIE B KOMIUIEKTE€ C HUMH y4eOHble TocoOus (MpU HATUYHH),
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JOMYIICHHBIC K HCIIOJIb30BAHHIO IIPHU PCaIn3allvH 06p330BaTCJII>HLIX ImporpamMm

CpCAHCTO HpO(i)E?CCI/IOHaHI)HOFO 06p330BaHI/IH, pCaAIN3yCMbIX Ha 0a3e OCHOBHOI'O

001mero obpasoBanus’.

HpI/I peain3aliii IIporpaMMbl AUCHHUILIMHBI BO3MOKHO HCITIOJIB30BAHHC

AJIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, AOMYLIEHHBIX K HMCIOJIb30BAHUIO MPHU

peanu3anuy 00pa30BaTeIbHBIX IPOIPAMM CPEAHErO 00LIEro 00pa3oBaHus®.

3.2.1. OcHOBHBIE MeYaTHBIC U3AHUA:

1. T'a6puensa O.C. OctpoymoB. U. I'. Xumus: yueOHUK 17151 CTyACHTOB Ipod.
yue0. 3aBenenuit/ O.C. I'abpuensn, M. I' OctpoymoB — Mocksa. M3narensckuii
HEeHTp «Akaaemus»., 2022 — 342 c.

2. Tabpuensn O.C. Octpoymos. WN.I'., Jopodeea H.M. Ilpaktukym mo
oO11el, Heopraunueckou u opranndeckoil xumuu: yueouuk/ O.C. I'abpuensn, U. I
OctpoymoB — MockBa. M3mareabckuii EHTp «AKageMus»., 2023 — 283 ¢. \

3. T'abpuensu O.C. Xumus B TecTax, 3aja4ax, ynpaKHeHUsX: yue0.mocodue
JUTs CTy . cpell. ipod. yueOnbix 3aBenenuii / O.C. [Nabpuenss, I'.I'. JIpicoBa — M.,
2023 —335c.

4. Andunorenora, 1. B. Xumusi: yueOHUK U TPAKTUKyM JJI CPEIHETO
npodeccuoHanbHoro oopazosanus / . B. Audpunorenora, A. B. babkos, B. A.
[TonkoB. — 2-¢ m31., ucnp. u non. — Mocksa: M3agatensctBo FOpaiit, 2022. — 291
C.

5. IMeromuxuna, H. A. Ob6mas xumusa: yuebnuk mis CIIO / H. A.
[lleromuxuna, JI. B. MunaeBckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

6. Huxonbckuii, A. b. Xumus: y4eOHUK W TPAKTUKYM JUIsI CPEIHETO
npodeccuonansHoro oopazosanusi/ A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

3.2.2. DJjIeKTPOHHbIE pecypchl
1. MunuctepctBo oOpa3oBanusi u Hayku Poccuiickoit denepanuu
(http://munoOpHayku.pd/);

" Ipuxas MunuctepcTBa npocsemenus Poccuiickoit ®enepamuu ot 5 Hoa6ps 2024 r. N 769 «O6 yTBep:KaeHHH
(henepaspHOTO TepeyHs YIeOHUKOB, JOITYIIEHHBIX K HCIIOIB30BAHUIO TIPH peai3aliii MIMEIONIIX TOCYyAapCTBEHHYIO
aKKpeIUTalnio o0pa3oBaTeNbHBIX IPOTPaMM HadaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpemHero oorero
00pa3oBaHKs OpraHNU3alKsIMH, OCYIIECTBIIOINME 00pa30BaTeIbHYIO IESTEIbHOCTD, U YCTAHOBJIEHHUH NPEEIHHOTO
CpOKa HCIIOJIb30BAaHMsI MCKITIOYEHHBIX YUYEOHHKOB M pa3paOOTaHHBIX B KOMIUIEKTE C HUMH Y4eOHBIX 1MocoOuin» (B
aKTyanbHOH penakunm). Cchliika Ha yKa3aHHBIN NpHKa3 akTyainbHa Ha 20.02.2025 .
8 [Tpukas MunncrepcTBa npocserenns Poccuiickoit @enepamun ot 18 urons 2024 r. N 499 "O6 yTeepxkueHuu
(enepasbHOTO TEpeyHsl JJICKTPOHHBIX 00pa30BaTENFHBIX PECYpCOB, JOMYIIEHHBIX K HCIIOIb30BAHHIO TIPH
peanm3anMyi HMEIOIUX TOCYIapCTBEHHYIO AaKKpPEAWTAIMIO 00pa3oBaTENbHBIX IPOTpPaMM HAdalbHOTO O0OIIero,
OCHOBHOTO 00111ero, cpenHero odmero obpa3oBaHus» (B akTyaslbHOW pemakunu). CChUIKa Ha yKa3aHHBIM MPHUKa3
aktyasibHa Ha 20.02.2025 .
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2. ®enepanbubiii mopTan "Poccuiickoe obpazopanue” (http:// www.edu.ru/);

3. Wndopmammonnas  cucrema  "EgmHoe  OKHO — mocTyma K
oOpazoBarensHbIM pecypcam" (http://window.edu.ru/);

4. Epunas  komiekuuss —UAQPPOBBIX  00pa30BaTENbHBIX  PECYPCOB
(http://school-collection.edu.ru/);

5. ®enepanbHBIA IIEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYpPCOB
(http://fcior.edu.ru/);

6. MockoBckas 3ekTpoHHas 1mkoJa https://uchebnik.mos.ru/catalogue

7. Inomanka O6pa3oBaTenpHOTO neHTpa «Cupuycy» https://edu.sirius.online

8. ITmardopma «Iludposoit komremx» https://e-learning.tspk-mo.ru/mck/

9. Untepnert ypok. bubnnoreka Buneoypokos https://interneturok.ru

10. sKnacc. Buaeoypoku u TpeHaxkeps! https://www.yaklass.ru

[IporpammHuoe obecrieueHue

1. Onepammonnas cuctema Microsoft Windows 10

2. IMTaker nmporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBoOomHOE MpOrpaMMHOE
obOecrieueHue, He OTPaHUUEHO, OECCPOUHO);

4.  Hurepuner Opayzep Google Chrome (GecmmaTHoe mOporpaMMHOE
obecrieueHue, He OTPaHUYCHO, OECCPOUHO);

5. K-Lite Codec Pack — yHuBepcanbHbIii HaOOp KOJCKOB (KOJMPOBIIUKOB-
JICKOIUPOBINMKOB) U YTHIIUT IS IIPOCMOTPA B 00pabOTKH ayuo- U BUaeo(haiIoB
(6ecmutaTHOE MporpaMMHOE oOecriedeHue, He OTPaHUYEeHO, OECCPOUHO);

6. WinDjView — nmporpamma st mpocMoTtpa daitios B hopmare DJV u DjVu
(cBOOOIHOE TTPOTPaMMHOE 00ECTICUeHUE, HE OTPAHUUYEHO, OECCPOUHO);

7. Foxit Reader — mpukiagHoe nmporpaMMHOe oOecrieueHre sk IpocMOoTpa
AJIEKTPOHHBIX JO0KyMeHTOB B crangapre PDF (6GecruiatHoe mnporpaMMmHoe
obecricueHue, He OTPaHUYCHO, OECCPOUHO).

3.2.3. /lonojHUTEbHbIE HCTOYHUKMN:

1. Xumus. Yrinyonennsiii ypoBeHb. 10—11 knaccel: paboyast mporpamMma K
muaun YMK B.B. Jlynuna: yueoHo-meroanueckoe nocooue / B.B. Epemun, A.A.
Hpo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2022. — 324, [1] c.

2. Meroaunueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3bpMmenko,
B.U. Tepennna, A. A. [lpo3nosa u np. « Xumus. YTIIyOJIeHHbIH ypoBeHbY. 10 Kitacc
/ B. B. Epemun, A.A. JIpo3nos, U.B. Epemuna, B. 1. Maxonuna, O. 0. CumoHOBa,
2.10. Kepumon. — M.: [poda, 2022. — 339 c. : uin.

3. Meroaunueckoe nocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A.
A. Jlpo3noBa u ap. «Xumus. YriayOneHHsiii yposeus». 11 kiace / B. B. Epemun,
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A.A lpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumon. —
M.: Hpoda, 2023. — 423 c. baunos, JI. H. Xumus: yuebnux mns CIIO / JI. H.
bmunos, U. JI. Ilepdunosa, T. B. CokonoBa. — 2-¢ u3m., crep. — CaHKT-
[TerepOypr: Jlans, 2021. — 260 c. —

4. Taopuensn, O. C., JIpicoa, I'. I'. Xumus: kHura s mpemnoaaBaTes:
y4eb.-meTo1. mocobue. — M. Akagemus, 2022. - 332 c.

5. T'abpuensn O.C. Xumus: yue0. 1 cry. npod. yue6. 3aBeaenuii / O.C.
["abpuensn, U.I'. Octpoymos. — M., 2023.- 256 c.

6. Iabpuenssu  O.C. Xumuss g npodeccuii U crnenuasbHOCTEH
TEXHUYIECKOTO PO IIIS: yIeOHUK IS CTY. YUPEXKIACHUM cpel. Tpod. oOpazoBaHus
/ O.C. T'abpuensa, U.I'. OctpoymoB. — 4-e u3a., ctep. — M. : U3maTensckuii IIeHTp
«Axanemus», 2023. — 272 ¢
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KoHTposlb M OLEHKa pe3ylbTaTOB OCBOEHUA 001Ie00pa3oBaTEIbHOM

JTUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAllpaBiICHHbIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam u
TEMaM COZiepKaHus yueOHOT0 MaTepHaia.

Oo6masi/npodeccuoHanbHast Paznen/Tema Tun oneHoYHBIX
KOMIIeTeHIIUsl MeponpusTHil

OK 01. Beibupats criocoOsI 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 TectupoBanue

Tema 7.1 VYcrHblit onpoc

Tewma 8.1, 8.2 Pewenue pacué€rHbix 3a1au

Tema 9.1.1-9.1.5/9.2.1-9.2.5 | HabmoaeHue 3a X010M
OK 02. Hcnonb3oBaTh Tema 1.2 BBITOJHEHUS TTPAKTUKO-
COBPEMEHHBIE CPECTBA Tema 1.4-1.7 OPHUEHTUPOBAHHBIX 3aJaHUI
MIOMCKA, aHAJIN3a U Tema 2.1,2.2 [IpeacraBnenue pe3yabTaToB
uHTepnperauuu nHpopmanuu, | Tema 4.1, 4.2 IIPAKTHYECKUX U
1 nH()OPMAIMOHHBIC Tema 5.2-5.4 71a00paTOPHBIX pabOT
TEXHOJIOTUH JUIs BhinosiHeHus: | Tema 6.1 [TpoBeneHNE XUMUIECKOTO
3aja4 rnpodeccruoHaIbHON Tema 7.1 HKCIIEPUMEHTA
JeATENBHOCTH Tema 8.1, 8.2 Brinonnenue

Tema 9.1.2-9.1.5/9.2.2-9.2.5 | xoHTpONbHBIX
OK 04. Tema 1.7 pabot no
D dexTrBHO Tema 2.1,2.2 paszaenam JUCLHUTUIMHBI
B3aMMOJIEHCTBOBATD 1 Tema 4.1, 4.2 Or1eHka caMOCTOSITEIHLHO
paboTaTh B KOJUICKTUBE 1 Tema 5.2-5.4 BBITIOJTHEHHBIX 3aIaHUHN
KOMaHIe Tema 6.1 3ammura yuyeObHo-

Tema 7.1 HCCIEN0BATENBCKOTO

Tema 8.1, 8.2 IpoeKTa (C y4eTom

Tema 9.1.5/9.2.5 Oymymieit
OK 07. ConeiicTBOBaTH Tema 1.7 npo¢eCCHOHAIBHON
COXPaHEHUIO OKpPYXKarolen Tema 2.3 JeSITETbHOCTH)
cpensl, pecypcocoepexxenuto, | Tema 5.1 3amura penieHus kKeic-3aaad
MPUMEHSTh 3HaHUS 00 Tema 8.1, 8.2 (c yuerom Oymymiei

W3MEHCHHMH KINMAaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEWCTBOBATH B YPE3BbIUYAMHBIX
CUTYaIMSIX

Tema 9.1.2-9.1.5/9.2.2-9.25

IIK 1.1. ITogroraBinuBarh K
paboTe TEXHOJIOTHIECKOE
o0opyaoBaHUe, THCTPYMEHTHI,
OCHACTKY

Tema 9.1.2-9.1.5/9.2.2-9.25 —
IT-o/c

po¢eCCHOHAIBHON
JESITEIIbHOCTH )

Brmonnenue 3amanni
MPOMEXKYTOYHOM aTTecTaIuu
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