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PACCMOTPEHO COI'JTACOBAHO

Ha 3aceJaHun LK 3aMecTUTeNb JUPEKTOpa IO
€CTECTBEHHOHAYYHBIX YMP
U CIATIINH

[Tporpamma yuebHoU muctmmiuabl OO/.10 Xumus pazpaboTaHa B COOTBETCTBHH C
TpeboBaHusIMU DeepalbHOTO TOCYAAPCTBEHHOTO O0Pa30BATEIBLHOTO CTAHIAPTA CPEAHETO
obmero oOpa3zoBaHusi (YTBEpXKACH MpHKa3oM MUHUCTEpCTBA O0pa30oBaHHUS W HAYKU
Poccuiickoit @enepannu ot 17.05.2012 r. Ne 413, B neiicTByromeit pegakiun), GenepaabHoro
roCy/IapCTBEHHOI'0 00pa30BaTeNbHOrO CTaHAapTa CpeHero npodeccCHoHaIbLHOr0 00pa30BaHUS
no cremuanbHoctd  36.02.01 Berepunapus, (yrBepkaeH I[lpukazom MunmcTepcTBa
npocBenieHnss P® or 23 HosOps 2020 r. N 657), pekOMeHJANHUSIMH 10 OPTraHHU3AINH
MOJIy4eHUsI CpeaHero obmiero oOpa3oBaHUS B Mpefelax OCBOCHHS 00pa30BaTENIbHBIX
porpaMM cpeaHero mpodecCHOHaIbHOrO o00pa3oBaHHMs Ha ©0a3e OCHOBHOTO OOIIEro
oOpa3oBaHHMs C ydYeToM TpeOOBaHM (QelepallbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/IAPTOB M TIOJYyYaeMOW CIECIHATBLHOCTH CPEIHEro MPOPECCHOHATBHOIO O00pa30BaHMUS,
MpPUMEpPHON TporpamMmoil y4eOHOM AUCHMIUIUHBI «XUMHUS» N1 NPOQPecCHOHATBHBIX
oOpa3zoBaTenpHbIX opranu3aiuii, pekomenaosannoit GI'bOY AIIO UPIIO (ITpotokon Ne 14
oT «30» Hos10ps 2022 1.)

Opraunsaimsa-paspaboTYuK:
lNocynapctBenHoe  OrokeTHOe — TpoecCHOHAbHOE — 00pa30BaTEbHOE  YUPEKICHHE
MockoBckoii obmactu «CeprueBo-Ilocanckuii KommemK»

ABTOp-pa3pabOTUHK:
Kopueituyk Omnpra MuxaiinoBna -npenoaaBatenb [BIIOY MO «Ceprueso-Ilocanckuit
KOJUIEIK»
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
OBIIIEOBPA3OBATEJBbHOU JUCHUILIAHBI «XUMUS»

1.1. MecTto aucuMIUIMHBI B CTPYKTYpPe OCHOBHOM Npo(eccCHOHAJBLHOH 00pa3oBaTe/bHOM
NMPOrpaMmblI

OO6meoOpa3oBaTenbHas  AUCHUILUIMHA «XUMUS»  ABISETCS  00S3aTeIbHOW  YacThIO
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUM ¢ DI'OC CIIO
no crennansHoctu 36.02.01 Berepunapusi.

TpyaoeMKOCTh TUCHUILIMHBI «XUMU» Ha yriiyOJIeHHOM ypoBHE cocTaBiseT 162 vaca, u3
KoTophix 96 "aca — 6a30BbIid MOAYIH (7 pa3aenoB) u 48 yaca — mpHUKIIaIHOM MOAYIb (2 pasfena),
BKJIIOYAIOIIUI  MPAaKTUKO-OPHUEHTUPOBAHHOE  COJACpXKAHME, YCHIUBAIOIIee MPO(QUIbHYIO
cocTaBisony0 1o cnenuanbHocTH 36.02.01 Berepunapus, 10 uwacoB — KOHCyJbTalMM W
MIPOMEKYTOUHAsI aTTeCTalus (9K3aMEH).

[MpuxnanHoit Momynb BKIOYaeT JBa pasnena. Pasmen 8 «Xumus B ObITy U
MIPOU3BOJICTBEHHON JESATENFHOCTH 4YellOBeKa» peanusyercs Anusd coenuanbHoctH 36.02.01
Berepunapus Ha Marepuale KeWCOB, CBA3aHHBIX C SKOJOTHYECKOW O€30MacHOCTHIO U OLEHKOM
MOCNEACTBUI OBITOBOM ¥ MPOU3BOJACTBEHHOM MAESITENBHOCTH, IO OTpacisM Oyayiien
poeCCHOHATLHOMN IEATEFHOCTH 00YYarOIIXCsl.

Tematuka pazmena 9 «MccnemoBaHwe W XUMHUYECKMH aHaATU3 0O0BEKTOB Ouochepsl u
00BEKTOB BETEPUHAPHO-CAHUTAPHOTO 3HAYCHHUsS, MPENapaTtoB (GapMakoJIOTUH, TPOIYKIIHU
YKUBOTHOBOJICTBA U ITYEJIOBOJCTBA» OPUEHTHPOBAH HA M3y4YeHHE OOBEKTOB OMOChEpHI, a Takxke
00BEKTOB M MPOIYKIIUH, CBSI3aHHBIX C OyayIiel mpodeccuoHanbHOM IeATEIbHOCTH CTYACHTOB.

ITeprion oOydeHus W pacmpejeieHdue mo cemectpam 68/76 4yacoB ¢ y4eTOM JIOTHKH
dbopMUpOBaHUS TIPEAMETHBIX pE3YyJIbTaTOB, OOMIMX W NPO(ECCHOHATBHBIX KOMIIETECHIIUH,
MEXIMPEAMETHBIX  CBsI3ed ¢ JAPYrMMH  JUCHMILUIUHAMH  O0IIeoOpa3oBaTENbHOTO U
o01ienpoeccuoOHaNBbHOTO IIUKIOB Y4eOHOTO TUIaHa.

1.2. Ileau ¥ miIaHUpPYeMble pe3y/bTaThbl 0CBOEHHUS U CHUILTHHBI

1.2.1. Heau u 3axa4u AUCHUNIIMHBI

Conepsxanue mporpammbl 00111€00pa30BaTEIbHON AUCITUIUIMHBL « XUMHS HaAIMPaBICHO
Ha JIOCTH)KEHUE CIIEIYIOINX HeJIe:
- dbopMUpOBaHHE CHUCTEMBl XHMHUYECKUX 3HAHUN KaK BaKHEHIIeH CcoCTaBIsAIOIIEH
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIFOYEBHIC ITOHSTHS,
(byHIaMEeHTaIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TIOHUMaHUE
CYUIHOCTH JTOCTYTIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE ¢ UCTOpHEN
WX Pa3BUTHUS U CTAHOBJICHHUSI,
- dbopMUpOBaHUE U PAa3BUTHE MPEICTABICHUN O HAyYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnuid, HEOOXOJUMBIX JIJIsi NMPUOOPETCHHUS YMEHHWHA OPHUCHTHPOBATHCS B MHPE
BEIIIECTB u XUMHYECKHUX SIBIICHUH, UMEIOIITNX MECTO
B IIPUPOJIC, B IPAKTHUUECKOMN U MOBCEAHEBHON KHU3HU;
- pasBUTHE YMEHMH M CIIOCOOOB JIeATENBHOCTH, CBSI3aHHBIX C  HAOIIOAEHUEM
U 00BSICHEHMEM XMMHUYECKOT0 HKCIIEPUMEHTA, COOII0ACHNEM MpaBUIl 0€3011acHOr0 00paIeHus ¢
BEIIIECTBAMH.

3agauyu TUCHMUILINHBI:



1) c(opMHpOBATH MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX IPOLIECCOB U
ABJICHUM B OKPYJKaIOILIEH Cpele, a TAaKKe UX CBA3b C LICJIOCTHOM HAYYHOM KapTUHOW MMpa U
JPYTUMH €CTECTBEHHBIMU HayKaMHU;
2) pa3BUTh YMEHHUS COCTaBIATH (DOPMyIJBI HEOPraHMYECKHMX M OPraHUYECKHUX BEIIECTB,
YPaBHEHHSI XMUMHYECKHX pEaKIi, OOBSICHATH HMX CMBICI, WHTEPIPETUPOBATH PE3YJIbTATHI
XUMHYECKHX KCIIEPUMEHTOB,
3) c(OpMHPOBATH HABBIKU INPOBEACHMS NPOCTEHIIMX XUMHUYECKHX 3KCIIEPUMEHTAIbHBIX
UCCIICIOBaHUH C COOJIOZCHHEM TMpaBuil 0Oe30macHOro oOpalleHuss ¢ BEIeCTBAaMH U
71a00paTOPHBIM 000PYIOBAHUEM;
4) Pa3BUTh YMEHUS HAXOJUTh, AaHAIU3UPOBATH U UCIIOJIB30BAaTh HHPOPMALUIO XUMHYECKOTO
XapakTepa W3 PazIUYHBIX HWH(POPMALMOHHBIX HMCTOYHHMKOB, BKIIIOYas y4eOHYIO JIMTEpaTypy,
Hay4HBIC ITyOJIMKAIMA U HHTEPHET-PECYPCHI,
5) copMHpPOBATE YMEHHS TPOTHO3UPOBATH IMOCJIEICTBUS CBOCH JEATEIBHOCTH U
XUMHUYECKUX IPUPOAHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB, YUYUTHIBAS BO3MOXKHBIE
9KOJIOTUYECKHE U COLIMAIbHbBIE BO3CHCTBHUS;
6) chopMHpOBaTH  MOHMMAHUE  3HAYMMOCTU  JIOCTMOKEHUM  XMMHUYECKOHM  HayKH
U TEXHOJIOTUH JUIsl Pa3BUTHs COLMAIBHOM M NMPOU3BOACTBEHHON cdep C yMEHHEM NPHUBOIUTH
IPUMEPHI UX IPUMEHEHUSI B PA3IMYHBIX chepax KUIHH.

1.2.2. Ilnanupyemble pe3yabTaThl 0CBOCHHS 0011e00Pa30BATENLHOMIHCIHILIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

Ocoboe 3HadeHume oOmIeOOpa3oBaTeNbHAS IUCHHUIUIMHA «XUMHS» HMEET TpH
dopmupoBanun u pazsutun OK 1; OK 2; OK 4; OK 7 u IIK 1.2, TIK 1.3, IIK 2.3,
npefcTaBieHHbIX B - akTyanusupoBaHHbIX @OI'OC  CIIO mno cmenuansHocTH  36.02.01
Berepunapus.



Kon n
HAHMEHOBaHHE
¢dopmupyembIx
KOMIIeTeHII Ui

HHaHpreMble pe3yJabTaThbl 0CBOCHUA TUCIHHUIIJINHBI

Oo0mue

JAucnunimHapHbie

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

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

Tpyaoiooue;

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

CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;

— HHTEpecC K pa3IuuHbIM cdepaM HpodeccroHaTbHON
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 YHHMBEpPCAJIbHBIMH y4eOHBIMU

NO03HABATEJILHBIMM el CTBUSIMU:

a) 0a3oBbIe JIOTHYECKHUeE IeiiCTBUS:

— CcaMOCTOATENBHO (OPMYITHPOBATE M AKTYyaIM3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK WX OCHOBAHHS
JUTSI CpaBHEHUS, KJIacCU(UKAIIMU U 0000IICHHS;

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

— BBIBIATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMbIX SBIICHHSX;

MMPOTHUBOPCUMNA B

JucHUIInHAPHBIE Pe3yJbTATHIN J0JKHBI 0TPAXKATH:

I1P6 01.chopMHpPOBaHHOCTH MPEJACTABICHUN: O XUMUYECKON
COCTaBJISIOIIEH €CTeCTBEHHOHAYYHOH KapTHHBI MHpa, POJIU
XUMHH B TO3HAHUU SIBICHUN NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHASI U KYJBTYPBl JIUYHOCTH, €€ (YHKIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOW [UIsl PELICHUS MPAKTHUYECKUX
3aJ1a4 ¥ IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP6 02. BnageHue CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas
BKJIIOUAET: OCHOBOIIOJAraroife MOHATHS  (XMMHYECKUN
JJIEMEHT, aToOM, JJICKTPOHHAas 00ojoYka aroma, s-, p-, d-
DIIEKTPOHHBIE  OpOMTATM  aTOMOB, HOH,  MOJEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKUCIICHNUS,
XMUMHYECKas CBs3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
0o0beM, YIJIEepOaHbIM cKeneT, (QyHKIMOHAIbHAs TpYIIIa,
pagukan, H30MEpHsl, HU30MEphbl, TOMOJOTHYECKUUA P,
TOMOJIOTH, YTJIEBOJOPOAbI, KHUCIOPOJI- M a30TcoAepiKallue
COeTMHEHUS, OMOIOTUYECKN aKTHBHBIE BellecTBa (YIJIEBOMIbI,
KUPBI, OCIIKH), MOHOMEp, MOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIGKYJISIPHBIE ~ COEIMHEHHUS,  KpHCTaJUIMYecKas
pemeTka, THUIBl XWMHYECKHX peaknuii (OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIE, D3K30-U HHAOTEPMUUYECKHE, pEAKLUU
HOHHOTO OOMEHA), pacTBOpP, AJEKTPOJIUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJINTUYECKAS JUCCOLIAAIIUSA, OKHUCITUTETb,
BOCCTaHOBUTEb, CKOpPOCTh XUMHUYECKON peaxIum,
XMUMUYECKOE paBHOBECHE), TEOPHUH U 3aKOHBI (TEopHs
XUMHUYECKOTO CTPOEHMsI OpraHMYecKkux BemecTB  A.M.




— BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTH, OICHUBATH
COOTBETCTBUE pPE3yJIbTATOB LIEJSM, OLIEHUBATh PHUCKU
MOCJIEACTBUI IEITEIbHOCTH;

— pa3BUBaTh KpPEATUBHOC MBIIIJICHUE
KU3HEHHBIX TPOOIIEM.

0) 0a3oBbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

OpU  pelIeHUun

— BIIQJICTh HAaBBIKAMU  Y4YEOHO-UCCIIEIOBATEIBCKOW U
MPOCKTHON  JCSITENbHOCTH, HABBIKAMHU pa3pelieHus
npo0em;

—  BBISBIIATH MPUYUHHO-CJICICTBCHHBIC CBSI3U u

aKTyaJ'II/IBI/IpOBaTI) 3a1[al1y, BBIABHUT'aThb FI/IHOT@SY ce
pellieHHsI, HAaXOIWTh AaPTyMEHTHI JUIS JIOKA3aTelIbCTBA
CBOMX YTBEP)KJIECHHMH, 337aBaTh NapaMETPbl U KPUTEPHUH
peIlIeHNs;

— aHaIM3WPOBATH TOJYYCHHBIC B XOJ€ DPCUICHUS 3aJauu
pe3yanaTbl, KpI/ITI/I‘-IeCKI/I OILICHUBATh UX IIOCTOBCpHOCTI),
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

— yMeTh TIEPEHOCUTh 3HAaHUS B TI03HABaTCIBLHYIO U
MPAKTUYECKYIO0 00JACTH KU3HEIEATEILHOCTH;

— yYMeThb WMHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0acTen;

— BBIABHUI'aTb HOBBIC HJICH, HpennaraTb OpI/IFI/IHaJII)HI)IG
MOJIXOJIbI U PEIICHUS;

— CTaBUTh  MpoOOJNEeMBl U
aJ'[BTepHaTI/IBHI)IG peHIeHI/IfL

3alayd,  JIOMYyCKaroIlnue

BytnepoBa, Teopusi 3JIEKTPOIUTHYECKON JAMCCOLUALINH,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUsI
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SA3BIK XHUMHH,
dakTonoruueckue CBEICHHS O  CBOICTBaX, COCTaBe,
MOJly4eHUH U Oe30MacCHOM HCIIOJIb30BAaHUM BaKHEHIINX
HEOPraHMYECKUX U OPraHUYEeCKUX BEUIECTB B OBITY U
MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;

ITP6 03.chopMUPOBAaHHOCTh YMEHHUH BBISBIISTH XapaKTEPHbBIC
MPU3HAKK U B3aUMOCBSI3b M3YUYCHHBIX MOHSTUH, MPUMEHSTH
COOTBETCTBYIOIIME TOHATHUS TPH OMNHCAHUU CTPOCHHS U
CBOMCTB HEOPTaHWYECKUX M OPTraHWYECKUX BEIIECTB U HUX
MPEBPAICHH; BBISABIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUM C

MOHSATUSMHU u MPEACTABICHUSIMU TIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6  04.chopMuUpOBAaHHOCTH  YMEHHH  HCIIOJIB30BAThH

HAaUMEHOBAHMSI XUMHYECKHX COCOUHEHMM MEXIyHapOAHOIO
COK03a TEOPETUYECKON M ITPUKIIAJHON XUMHUHU U TPUBUAJIbHBIC
Ha3BaHMsI BaXHEWIIMX  BEIIECTB  (ITWIEH, alETHIIEH,
rauiepul, QeHos, (GopMmanbIerua, YKCyCHas KHUCIOTa,
IJIMLIWH, YrapHbli ra3, yrjleKMCIbld ra3, aMMHaK, ramieHas
U3BECTh, HErallleHas W3BECTb, NHUTHEBAs COAA WM JPYTUX),
COCTaBIATH (OPMYJIBI HEOPraHWYECKUX U OpraHUYEeCKUX
BEIIECTB, YPAaBHEHHUs XUMHUYECKHX peakiuil, oObSICHATh MX
CMBICJ; MOJATBEPXKJIATh XapaKTepHbIE XMMHUYECKHE CBOMCTBA
BEUIECTB COOTBETCTBYIOUIMMH JKCIEPUMEHTAMU WM 3alUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

IIP6  05.chopmupoBaHHOCTH  YMEHUN  yCTaHABIIMBATH
MIPUHA/IICKHOCTD U3yYEHHBIX HEOPraHUYECKUX u
OpraHMYECKUX BEUIECTB K ONpEACIEHHBIM KjlaccaM U
rpynmnaM COeIWHEHUH, XapaKTepu3oBaTb UX COCTaB U
BaXHEHIINE CBOICTBA; ONPEAENATh BUIBl XUMHYECKHX
cBsA3el (KoBaJIeHTHasl, IOHHAs!, METaJUIMYECKasi, BOJAOPOIHAS),
THUIIBI KPUCTAJIIMYECKHUX peILIeToK BELIECTB;
KJIacCCU(UIIMPOBATh XUMUYECKUE PEAKIINH;




ITP6 07.chopMUpOBaHHOCTH YMEHHI MPOBOJUTH PACUETHI 110
XUMUYECKHM  (GOopMyJaM ¥  YPaBHEHUSM  XHUMHYECKHX
peakumii ¢  HUCIOJNb30BaHHMEM  (U3NYECKUX  BEJIUYHH,
XapaKTePU3YIOIIUX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HOpMaJIbHBbIE YCIIOBHSI) Ta30B, KOJIMYECTBA
BEIIECTBA; KCIIOJIb30BaTh CHUCTEMHBIC XHUMHUYECKHE 3HaHUS
JUIS  TPUHATHS PEUICHHA B KOHKPETHBIX JKU3HEHHBIX
CHUTYAIIVSIX, CBSI3aHHBIX C BEIICCTBAMH M UX IPUMEHCHHEM.

OK 02. Hcnonb3oBaTh
COBPEMCHHBIC
CpeICTBa IOUCKA,
aHaym3a u
UHTEPIpPETaun
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32,144
npoeCCUOHATBLHON
JeSITeTbHOCTH

JInuHOCTHBIE pPe3yJIbTaThI JOJIKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

— cpOopMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKd U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha

JMajlore  KyJbTyp, CIOCOOCTBYIOLIETO  OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MUDE;

— COBEpILICHCTBOBAaHUE  A3BIKOBOM W YUTATEIIbCKOMN
KyJbTypbl KaK CpeACTBa B3aHUMOJCHCTBHS MEXIY
JIFOJIbMU U TTIO3HAHUS MUDA;

— OCO3HaHUE  IICHHOCTH  HAy4YHOHM  JEATEIIbHOCTH,
TOTOBHOCTh OCYILECTBIIATh IIPOEKTHYIO 51

HCCIIEIOBATENBCKYIO NEATENBHOCTh UHAUBUIYAIBHO U B
rpymnme.

MeTtanpeaMeTHbie pe3yJIbTAThI JOKHBI OTPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMH NeHCTBHAMM:

B) padoTa ¢ nunopmaumeii:

— BJIaJA€Tb HaBBbIKaMH  IIOJYYCHUSA I/IH(l)OpMaIII/II/I us3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYICCTBIIATL IIOUCK, aHAJIW3, CHCTCMAaTHU3aluIi0 U

MHTEepOpeTaluio HHGOpMAIMM pa3IMYHBIX BHJIOB H
dhopm mpecTaBIeHNUs,

— CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (opMaTax ¢ ydyeToM
HazHaueHUs MHQOpPMalMM M LEJNEeBOH  ayAuTOpHH,
BbIOMpasi ONTUMAJIbHYIO GOpMYy TMpEACTABIECHUS U

JAucuumyimHapHble (MIpeAMeTHbIE) pe3yabTAThIN JI0JIKHBI
0TPaKATh:

IIP6 06. BnazeHuWe OCHOBHBIMH METOJAMU HAYYHOI'O
MO3HAHUS BEIIECTB M XMMUYECKUX SBJICHUN (HAOIIOACHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICITUPOBAHUE);

ITP6 07. chopMUPOBAHHOCTh YMEHUI TPOBOAUTH PACUETHI 110
XUMHYECKUM  (opMynaM ©  ypaBHCHHUSIM  XUMHYCCKHX
peakiuii C  HUCIOJIb30BaHHWEM  (U3MUYECKUX  BEIUYHH,
XapaKTEepPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMallbHbIE YCIIOBHUS) Ta30B, KOJIHYECTBA
BEIIECTBA; MCIOJIb30BaTh CHUCTEMHbBIE XHMHUYECKUE 3HAHUS
Ul TPUHATUS pEHIeHUH B  KOHKPETHBIX KM3HEHHBIX
CUTyaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;
IIP6 08.chopMUPOBAHHOCTH YMEHUW IUIAHUPOBATH U
BBITIOJIHSITh ~ XUMUYECKUM  DKCIIEPUMEHT  (TpeBparieHus
OpPraHMYEeCKUX BEUIECTB MPU HArpPEeBaHUM, I[OJIYYEHUE
ATHJIEHA U U3YYEHHE €T0 CBOWCTB, KAUECTBEHHBIEC PEaKIMU Ha
aNbJETUbl, Kpaxmall, YKCYCHYIO KHUCJOTY; JI€HaTyparus
OCNKOB TMpW HArpeBaHWM, IIBETHBIC PEAKIMU OEJIKOB;
MPOBOANTh PEAKIUU HOHHOTO OOMEHa, OIpenessaTh Cpeay
BOJHBIX PACTBOPOB, Kauye€CTBEHHbIE PEAKIMM Ha Cyibdart-,
KapOOHAT- W XJOPHI-aHUOHBI, HA KAaTMOH aMMOHHUS; pellaTh
SKCIEPUMEHTAIbHBIE 3alayd Mo TemaM '"Mertamiel' u
"Hemeramnel") B COOTBETCTBUM C TMpaBUJIAMH TEXHHUKHU
0e30macHOCTH TP OOpalieHud C  BEIIECTBAMH U
71a060paTOPHBEIM 000PYIOBAHHEM; MPEICTABIATh PE3yIbTAThI




BU3yaJIM3alluu,

— OLICHHBATHb JOCTOBCPHOCTD, JICTUTUMHOCTD
I/IH(bOpMaI_[I/II/I, €€ COOTBECTCTBUEC IIPAaBOBBIM U MOpaJIbHO-
OTUYCCKHUM HOpMaMm;,

— BJIANeTh HABBIKAMU  PACIIO3HABAHWS W 3AIIUTHI
nHpopManuu, uHOOPMAITMOHHOM 0€301acHOCTH
JTUYHOCTH.

XMUMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucHu YpaBHEHUIH
COOTBETCTBYIOIIUX peakiuil U (GopMyIHMpoBaTh BHIBOJBI Ha
OCHOBE ATHX PE3YJIbTaTOB;

IIP6  09.chopmMupoBaHHOCTP  YMEHHS  aHAJU3HPOBATH
XUMUYECKYI0 HH(POpMAIHIO, TMOJy4aeMyl0 W3  Pa3HBIX
UCTOYHUKOB (CpeACTB MaccoBOil  HH(pOpMAIUH, CETh
WuTepHeT U 1pyrue).

OK 04. 3ddextuBHO
B3aMMO/JICHICTBOBATh U
paboTath B
KOJUICKTHUBE U
KOMaHjie

JIMYHOCTHBIE pe3yJbTaThl JOJKHBI OTPAXKATL B YaCTH:

IpaKIaHCKOT0 BOCIIUTAHUA:

— TOTOBHOCTbD BCCTH COBMCCTHYIO  JICATCIBHOCTDH B
HHTCPCCAX I'paKJAaHCKOIo O6IJ_[CCTBa;

— yMeHue B3aHMOJICHCTBOBATh c COLIMAJIbHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C HUX QYHKIUSAMH H
HazHAuYCHHUEM.

MertanpeaMeTHbie pe3yabTaThl J0JKHBI OTPAXKATD:

OBjiageHue YHMBEpPCAJIbHBIMH KOMMYHUKATHBHBIMHU

JeHCTBUSIMU

0) coBMecTHAsI JIesITeJIbHOCTD.
— IIOHUMATh U UCIOIb30BATh MPEUMYIIECTBA KOMAaHIHON 1
WHIUBUAYATbHON pabOTHI;

— IpPUHUMATh eI COBMECTHOM JEeATEIbHOCTH,
OpraHW30BbIBATH W KOOPJIMHHUPOBATH JACHCTBUSA IO €€
JOCTHKEHHUIO: COCTAaBJIATh IJ1aH JEUCTBUH,

pacmlpeeNiaTh pOJId ¢ YYeTOM MHEHUH yYacTHUKOB
00CyXJaTh pe3yibTaThl COBMECTHOM paboThI;

— KOOPAMHHUPOBATh M BBINOJHITH PabOTy B YCIOBUSIX
peaIbHOTO,  BHUPTYyaJILHOTO H  KOMOMHHPOBAHHOTO
B3aHUMOJICHCTBH,

— OCYIIECTBISTh MO3UTHBHOE CTPATETHUECKOE TOBEICHUE
B Pa3UYHBIX CHUTYaIUsX, MPOSIBISTH TBOPYECTBO U
BooOpakeHue, ObITh MHUIIUATUBHBIM.

OBnanenue YHHMBEpPCAJIbHBIMH

JEeHCTBUSIMHU:

pPeryJsiTHBHbIMHU

JAucnunianHapHbie (MpeaMeTHbIe) Pe3yJbTaTbhIM JTO0JKHbI
0TPakaTh:

IIP6 08.chbopMUPOBAHHOCTH YMEHUH IUIAHUPOBATH U
BBITIOJIHSITh ~ XUMHUYECKUM  HKCIIEPUMEHT  (MpeBparieHus
OpraHMYeCKUX BEIIECTB IPU HArpeBaHUHU, I[OJy4YCHHUE
STHJIEHA U U3YYEHME €0 CBOWCTB, KAUECTBEHHbIE PEaKIMU Ha
abJIETU]IBI, KpaxMall, YKCYCHYIO KHUCIOTY; JeHaTypalus
OCIKOB TIpW HArpeBaHHWM, [BETHBIE pPEAKIUU OCIKOB;
MPOBOANTh PEAKIMM HOHHOTO OOMEHa, OIpeneisTh Cpeay
BOJHBIX PACTBOPOB, Kaue€CTBEHHBbIE PEAKIMH Ha Cyibdar-,
KapOOHAaT- U XJOPHA-aHUOHBI, HA KAaTMOH aMMOHHUS; pellaTh
OKCIIEpUMEHTANIbHBIE 3a7aun 1o TeMaM "Metamnsl" u
"Hemeramnsl") B COOTBETCTBUM C NpPaBUIAMHU TEXHHUKH
0e30macHOCTH  TpU  OOpalieHud C  BEIIeCTBAaMH U
71a00paTOpHBIM 00OPYIOBAHUEM; IPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOI0 JKCHEpPUMEHTa B (OpMe 3alucH ypaBHEHUMH
COOTBETCTBYIOIIUX peakiuil U (GpopMyIHUpoBaTh BHIBOJBI Ha
OCHOBE ATHX PE3YyJIbTaTOB.




r) IpUHATHE ceOsl U APYTUX JIOAei:

— TMPUHUMATh MOTHBBI U APTYMEHTBHI JIPYTUX JIOACH TpHU
aHaJlu3e pe3yJIbTaTOB JIEATEIbHOCTH;

— TIpU3HaABaThb CBOE MPaBO M MpPaBO APYTUX JOJEH Ha
OIUOKHU;

— pa3BUBaTh CIOCOOHOCTH TMOHUMATh MHpP C MO3UIUU
JPYTOro 4eaoBeKa.

OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKPYXKAaroIIei cpeibl,
pecypcocOepeKeHuIo,
MPUMEHSTh 3HAHUS 00
M3MEHEHUU KIIMMaTa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYalUAX

JInYHOCTHBIE Pe3yJbTAThHI I0/LKHBI OTPAKATH B YACTH:

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

— cpOopMUPOBAHHOCTH JKOJIOTHUYECKOI KYJIbTYPHI,
MOHMMAHUE  BJIUSHUA  COLIMAIBHO-3KOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHME MPUPOAHON U COLUATBHON

Cpenbl, OCO3HaHUE rJ100aJIbHOTO Xapakrepa
IKOJIOTUYECKUX MPOOIIEM;
— IUIAHMUPOBaHWE W  OCYIIECTBICHHE  JICHCTBUH B

OKpyXalollled Ccpele Ha OCHOBE nenen
YCTOMYHMBOIO pa3BUTHUS YEJIOBEYECTBA,

— QAKTMBHOE HEIpUATUE JEHUCTBHUM, IPUHOCALIUX BpEX
OKpYXKarollleu cpere;

— yMeHue IIPOTHO3UPOBATh
JKOJIOTUYECKHE  IOCIEACTBUSA
JNENCTBUMN, IPEAOTBPALLATD UX;

— PpacIIMpeHHE OIbITa JEATEIbHOCTH
HaIlpaBJICHHOCTH.

MeTtanpeaMeTHbie pe3yJIbTAThI JOKHBI OTPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHBIMH NeHCTBUAMM:

B) padora ¢ uHgopmanmeii:

— HCIIOJb30BATH cpelcTBa MH(OPMaLIMOHHBIX U
KOMMYHHMKAIIMOHHBIX  TEXHOJOTHI B peleHnn
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aIlMOHHBIX
3aJad ¢ CcoONoJeHHeM TpeOOBaHU  3PrOHOMUKH,
TEXHUKU O€301IaCHOCTH, TUTHEHBI, pecypcocOepekeHus,

3HaHHUA

HeOJIaronpusTHbIE
IpEANPUHUMAEMBIX

IKOJIOTHYECKOUN

JAucuumyimHapHble (MIpeAMeTHbIE) pe3yabTAThIN JI0JIKHBI
0TPAXKATH:

ITP6 01.chopMHUPOBAHHOCTH MPEIICTABICHHUA: O XUMUYIECKOU
COCTaBIISIIOIIEH €CTeCTBEHHOHAYYHOW KapTHHBI MHpPA, POIU
XUMHUHM B TO3HAHWUU SIBIICHUH MPHUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJbTYpbl JTUYHOCTH, €€ (YHKIIMOHAIbHON
IrPaMOTHOCTH, HEOOXOAMMOMN [UIsl PELICHUS MPAKTHUYECKUX
3a/1a4 ¥ IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY
3JI0pOBBIO U IPUPOJIHOM Cpenie;

ITP6 10.chopMUPOBAaHHOCTH yMEHMI COOIOIATh MpaBHIIA
OKOJIOTUYECKH IIeTIECOO0Pa3HOTO TOBENEHUS B OBITY U
TPYAOBOH J€ATEIBHOCTH B LEISIX COXPAaHEHUS CBOErO
30POBbSI M OKPY’KAIOIIEHW IPUPOIHON CpElbl; YYHUTHIBAThH
OMacHOCTb  BO3JCHCTBUA  HAa  JKUBBIE  OpPraHU3MBI
ONpEENICHHBIX BEIIECTB, IIOHUMAas CMBICI [OKa3aTess
IIpeIEeIbHON JOIYCTUMON KOHIIEHTPALUH.




MPABOBBIX U ATHYECKUX HOPM, HOPM HH(GOPMAIMOHHOU
0€30I1aCHOCTH.

IIK 1.2. IIposeoenue

OBJaanenue YHHUBEPCAJIbLHbIMU yuyeOHbIMU

'C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CaMOCTOATCIIbHO IIJIaHUPOBATH

6emepunapHo- No3HABaTeIbHBIMH IECTBHSIMH: U TPOBOJWTh XUMHYECKHH HKCIIEPUMEHT C COOIIOJCHUEM
canumapmolx B) padoTa ¢ HHpopManueii: npaBua  0E30MacCHOr0 OOpalleHHs C  BElleCTBAMH U
meponpuamuii 04 | - cGOPMUPOBAHHOCTh HABBIKOB MOJIY4YEHUSI HH(OpMAIMU U3 Ta6OpATOPHEIM  0BOPyZIOBAHEeM, (ODMYIEPOBATS  LIEIH
npeoynpescoenusn HMCTOYHUKOB pAa3HBIX THUIIOB, CaMOCTOSITEIILHOTO IIOMCKA,

603HUKHOBEHUSA AHAIIN3a, CHCTEMATH3ALMU U HHTepIperanuy uHbopMaruuy | HCCCAOBAHNA, - HPCACTABIATE  PESyIIbTATLI XHMH%CKOF?
bonesneii pa3IUYHBIX BUIOB U ()OPM IIPEACTABICHNUS; OKCIICPUMCHTA B topme 3aincu YPaBHCHUH
HCUBOMHDBIX. - OLICHMBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(pOpMalnH, | COOTBETCTBYIOIIUX peakuuii ¥ (OpMyIUPOBATH BBIBOJBI Ha
IIK 1.3. Ilpogedenue | ee COOTBETCTBHE IIPABOBBIM M  MOpPAIbHO-3THUECKHM | OCHOBE 3THX PE3YJIbTATOB;

6emepuHapHo- HOpMawm;

CAHUMApPHBIX - HUCHOJb30BaTh  CpelIcTBa  HMH(DOPMALMOHHBIX U

meponpuamui 6 | KOMMYHHMKALIMOHHBIX TEXHOJIOTU B peleHnun

ycnoeuax KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX

cneyuanu3upoeanHsl | 3a1a4 ¢ COONIIOJICHHEM TPEeOOBaHUI SPrOHOMHKH, TEXHUKU

X 0e30MacHOCTH, TUTHEHBI, peCypcocOepeKeHusl, IPaBOBbIX U

HCUBOMHOG00UECKUX | DTUYECKUX HOPM, HOPM MH(POPMALIMOHHOHN 0€301acHOCTH;

X034uUcme.

IIK 2.3. Boinonnenue | JINUHOCTHBIE  Pe3yJbTaThl JO/KHBI  OTpaxkaTth B | JlucuunjiuHapHbie (MpeaMeTHbIE) Pe3yJbTATHIM 10JKHbBI
Je4eono- YACTH:IKOJIOTHYECKOT0 BOCIIUTAHMSA: 0TpaKaTh

OUazHOCMu4ecKux - QaKTUBHOE HENPUATHE JEHUCTBUM, TPUHOCAIIUX Bped | -CHOPMHPOBAHHOCTH TMPEACTABJICHHI. TPOTHO3UPOBATH,
6emepuHapHbvIx OKpYXarollen cpene; aHAIM3UPOBaTh W OLEHUBATH C MO3UIUN HSKOJIOTHYECKOMN
Meponpusamuil 6| - yMEHHE IIPOrHO3UPOBATh HeOaronpusTHeIe | 0€30MACHOCTH TOCEACTBUS OBITOBOM M TPOU3BOJACTBEHHOU
ycnosuax HKOJIOTMYECKUE TTOCIEACTBHS MPEAIPUHUMAEMBIX NEHCTBUH, | IEATEIBHOCTH YEJNOBEKa, CBSA3aHHOW C  MepepadoTKOn
cneyuanu3upo8antyl | MPEAOTBPAIATh UX; BEIIIECTB;

X - OBIQJCHME HaBBIKAMH  Y4eOHO-HCCIEIOBATEIbCKOM, | - C(HOPMUPOBAHHOCT, YMEHHl OCO3HaBaTh OIMACHOCTH
HCUBOMHOB00UECKUX | TIPOEKTHOMN U COLMAIIbHOM J1eATEIbHOCTH. BO3JICUCTBUS HA )KHUBBIC OPTaHU3MBI ONPE/ICIICHHBIX BEIIECTB,
X0341cme. MOHUMAsi CMBIC TOKa3arens MpeAesIbHOW JOMYyCTUMOMN

KOHILOCHTpAalMM, W IOACHATbL Ha IpUMEpax CIIOCOOBI
YMCHBIICHUA U MPEAOTBpALICHUSA UX BPECIAHOI'O BO3,Z[€I\/'ICTBI/I$I
Ha OpraHuv3M 4€JI0BCKaA.
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2. CTPYKTYPA n COJEPKAHUE
JUCIHUIIVIMHBI « XUMUS»

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

OBIIEOBPA3OBATEJIbHON

Buj yueOHoi1 padoThl O0bem B yacax
O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITHHBI 162
Coaep:xxaHue y4eOHOro MaTepuaJa 96
BT. 4.:

TEOPETUYECKUE 3aHATHS 44
PAKTUYECKHUE 3aHSITUS 26
71a00paTOPHBIE 3aHATHS 18
KOHTPOJIbHBIE PAOOTHI 8
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHME 48
(conepixaHue MPUKJIATHOTO MOIYJIs1)

BT. 4.:

TEOPETUYECKHE 3aHATHS 14
MPaKTUYECKHUE 3aHATUS 22
1abopaTOPHBIE 3aHATHS 12
KOHCYJIbTallu! 10
IIpoMeskyTouHast aTTecTalUsI(PK3aMEH) 8
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2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

HanmenoBanmue Coaep:xkanne y4e0HOro MaTepualia (0CHOBHOe U podeccHoHAIbLHOOPHEHTHPOBaHHOE), | O0béM | PopMupyeMbIe
pa3e10B H TeM J1a00paTopHbIe U IPAKTHYECKHE 3aHATHS, IPUKJIATHOIH MO1YJIb 4acoB | KOMIIETCHIIMH
1 2 3 4
Conepxanue y4eOHOro MaTepuaJia 96
Pazjen 1. TeopeTnueckue 0CHOBBI XUMUH 24
Tema 1.1. Copnepxxanue y4eOHOro MmarepuaJia 2 OK 01
OCHOBHBIC XUMHYCCKHE | XUMHUYECKHI  deMeHT. AToM. SIapo aroma, HM30TONBI.  DJEKTPOHHAs  00OJIOYKA.
IMOHATHS U 3aKOHBI, | DHEpreTHYECKHe yPOBHH, OAYPOBHU. ATOMHBIE OpOHTANH, S-, P-, 0- aneMenTsl. OcoOeHHOCTH 1
CTPOCHHUC aTOMOB |paclipeieJIeHUs] JJIEKTPOHOB 110 OpOUTANISIM B aroMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
XMMHYECKUX OnekTpoHHas KoHpUrypauust aroMoB. OCHOBHbIE XUMHYECKHE 3aKOHBI
9JIEMCHTOB IIpakTnyeckune 3aHATHS
[Ipaktuueckas padota Nel. «OCHOBHBIC KOJWYECTBEHHBIEC 3aKOHBI B XMMHH M PACUYEThl IO
YPaBHEHUSIM XUMHUYECKHX PEAKLIUI».
OTHocuTenbHBIE aTOMHAasT M MOJIEKyJspHas Macchl. MouspHas Macca. KomauuectBo 1
BellecTBa.MaccoBast  1ois  BewlecTBa. 3akoH ABoraapo. MorspHblii  00beM  ra3os.
OtHocuTenbHas IJIOTHOCTh Tra3oB. PacdeTsl 1O ypaBHEHHMSAM XHMMHUYECKUX peakuuil ¢
UCIIOJIb30BAHMEM MAacCOBOM JIONM BelllecTBa, 00ObeMa (HOpMajbHBIE YCIOBHUsS) TIa30B,
KOJIMYECTBA BELIECTBA
Tema 1.2. Copepxanue yyeOHOro MmarepuaJia 2 OK 01
Iepnoauueckuii 3akoH | [IpakTHyeckne 3aHATHS 1 OK 02
1 Ilepronuyeckas |[paxruueckas paGora Ne2. «3yueHne MepHOAMYECKHX 3aKOHOMEPHOCTEH M X B3aHMOCBS3H
CHCTEMa  XUMHUHCCKHUX |co cTpOCHHEM aTOMOBY.
onementos M. M. |Tlepuonmueckas cucrema xumuueckux snementos .M. Menneneena. CBsi3b MepHOIUYECKOTO
Menpeneesa, uX CBA3L |3axoma i [Teprnoauueckoii CUCTEMBI XUMHUYECKHX JIEMEHTOB C COBPEMEHHOI TeopHeil CTPOeHHs
¢ 5 COBPEMEHHOH |a1oMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHX OJEMEHTOB, 0OPa3yeMbIX HMHU
Teopuei CTPOCHHA | poCTBIX M CIIOXKHBIX BEIISCTB 110 TPyIIaM M nepuoaaM Ilepuoandeckoil cucteMsl. 3HaueHHE
aroMoB HEePHOJIUUECKOr0 3aKOHAa M CHCTEMbI XMMUYeckux snemeHToB J[.M. MenaeneeBa B pa3BUTUH
HayKU.
VYcTaHOBIEHHE CBA3M MEXKAY CTPOCHUEM aTOMOB XHMUYECKHMX DJIEMEHTOB M HEPHOJUYECKUM
U3MEHEHUEM CBOMCTB XMMHUYECKHX DJIEMEHTOB M HX COCIMHEHMH B COOTBETCTBUU C
nojoxxeHueM [leprnonndeckoi CUCTEMBI.
ITpakTuueckas padora Ne3 «PemnieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJIaHUH 1
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Ha XapaKTepU3alHI0 XUMHUYECKUX IJIeMEHTOB»(MeTramndeckue / HEeMEeTaJUIMYECKUe CBONCTBA
XUMUYECKUX DJIEMEHTOB B COOTBETCTBHU C HMX DJICKTPOHHBIM CTPOCHHUEM U TIOJIOKCHHEM B
MEPUOINYECKON cucTemMe XuMudeckux 3aementoB JI.M. Menaeneena)

Tema 1.3.
Crpoenue BemiecTBa U
npuUposa XUMHYECKOM
cBsi3u. MHoroob6pasue
BEIIIECTB

Conep:kanue y4eOHOro MaTepuaa

Crtpoenue BemecTBa. XUMHYECKas CBsI3b. BUABIXUMHUYECKON CBsI3U (KOBAJICHTHASI HEMOJISIPHAs
U TOJIsIpHAsi, MOHHAsI, MeTajuinueckas).Mexanu3mMbl 00pa30BaHusl KOBAJEHTHON XUMHUYECKOU
cBa3n  (OOMEHHBIM W JOHOPHO-aKIENTOpHBIN).Bomopoanas  cBs3b.  BaneHTHOCTH.
DneKkTpooTpuiateabHOCTh. CTernenb okuciieHus. oHbI: KaTHOHBI U aHUOHBI

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora Ne4. «CTpoeHHe BeIECTBA U MPUPOIa XUMUIECKOH CBS3H».
JleMoHCcTpauus Mojeneil KpUCTaJUIMYECKUX PEIIeTOK: MOHHOM (XJOpHJ HATpus), aTOMHOM
(rpadut u anmaz), MOJIEKYJISPHON (YIJIEKUCIBIN ra3, M01), METALIIMYECKON (HaTpUil, MarHui,
Mmenb). Perienne npakTHUecKuX 3aJjaHUi Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpaduyeckux Gpopmy
aseMeHToB 1—4 nepuoaos

OK 01

Tema 1.4.
Kiaccudukanms,

u HOMEHKJIaTypa
HCOPTaHNYCCKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepHuaJia

Knaccudukanus Heopranmdyeckux BeuiecTB. HoMeHKIaTypa HEOpPraHMYECKHUX BELIECTB
(oKcHabl, TUAPOKCHU[BI, KUCJIOTHI, coiu). BeliecTBa MOJIEKYJISPHOIO M HEMOJIEKYJSIPHOTO
CTpOeHUs. ArperaTHble COCTOsHUS BeulecTBa. Kpucramanueckue M aMOpQHbIE BEIECTBA.
3aKOH TIOCTOSIHCTBA COCTaBa BEUIECTBA. THIMbl KPUCTAIMYECKMX pEIIETOK (aToMHa,
MOJIEKYJISIpHasi, MOHHAs, METalJIMuecKas). 3aBHCUMOCTh CBOMCTBa BELIECTB OT THIA
KPUCTAJUIMYECKOU pEHIETKH

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padota No5. «HoMeHknaTypa HEOPraHUYECKUX BEIIECTBY.

Pemenne mnpakTH4YecKMX 3aJaHUM 1O KiIacCH(UKAalMM, HOMEHKIAType M XHUMHYECKHM
dbopMyslaM HEOPraHMYECKHUX BEIIECTB Pa3IUYHbBIX KJIacCOB (yrapHbIM ras, yriekucibli ras,
aMMMaK, rameHas U3BecTb, HeralleHasi U3BeCTb, MMThEBasi COAA U JAPYTUX): Ha3BaHUs BEILECTB
no mexayHaponHoil (MIOITAK) unu TpuBHanbHOM HOMEHKIJIATYpe U cOCTaBlieHHE (HopMyIibl
XMMHUYECKHX BEIIECTB, OIpeesieHue MPUHAMISKHOCTH K Kiaccy. ITouck mHpOpmanuu mo
Ha3BaHUSM, HACHTU(DUKATOpPAM, CTPYKTYpHBIM  ¢dopMynaM. AHaiIU3  XUMHYECKOU
uHpOpMalIKK, MOy4yaeMON M3 pa3HbIX HCTOYHHUKOB (CPEeICTB MaccOBOW MH(OpMAIUH, CETh
WNHuTepHeT u apyrue)

OK 01
OK 02

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tunst
peakuuii

XUMHUYCCKHX

Xumuueckast peakuus. Kiaccupuxanus v THIIBI XUMHUECKUX PEAKIUNA B HEOPTaHUYECKOH H
OPraHMYECKOM XMMMH. 3aKOHBI COXPAaHEHHUs MAcCChl BEIECTBA, COXPAHEHMs U IPEBPALICHUS
SHEPIUU IIPU XUMUYECKUX PEAKLUAX.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkuuu (ypaBHeHI/ISI OKHCJICHHUA-BOCCTAHOBJICHHU A,
CTCIICHb OKHCJICHUA, OKUCIUTEIIb U BOCCTAHOBUTECIIb, ITPOLECCHI OKUCIICHUSA U BOCCTAHOBJICHU S,
BaXHEUIIIME OKHUCIHTCIH U BOCCTAaHOBUTCIIM, MCTOH 3SJICKTPOHHOI'O 6aJIcha, SJICKTPOJINU3
pacTBOpPOB MU pacijiaBOB BCHICCTB, OKHCIHUTCIbHO-BOCCTAHOBUTCIBHBIC PC€aKIHWH B IIPUPOIC,
IMPOU3BOJACTBCHHBIX IMPOLCCCAX U XKU3HCACATCIbHOCTU OpFaHI/I3MOB)

JlabopaTopHble 3aHATHS

JlaboparopHast pabota Nel «THITBI XUMUYECKUX PEAKITHIN.

HccnenoBanue TUIOB (1O COCTaBY M KOJUYECTBY MCXOIHBIX M OOpa3yroIMXcs BELIECTB) U
NPU3HAKOB XuUMUYeckux peakuuil. CocTaBlieHHe YypaBHEHMM peakiuil CcoelnHEHus,
pas3ioKeHus, 3aMelleHus, OOMEHa, B T.4. PEAaKUUH TOpEHUs,, OKUCIICHUSI-BOCCTAHOBIICHUS.
CocraBieHne M ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUH METOAOM
JIEKTPOHHOI0 OajaHca.

JlabopaTtopHnast pabota No2«PacueTHbie 3a/1auu HAa HAXOXKICHUE OTHOCUTEILHON MOJIEKYJISIPHOM
MAacChl, OTPEJICIICHUE MACCOBOM JIOJIM XUMUYECKUX AIEMEHTOB B CJIOKHOM BEIIIECTBE

OK 02

Tema 1.6.
CkopocTh
peaKInii.
paBHOBeEcHE

XUMHUYECKUX
XUMHYECKOE

Conep:xxanue yueOHOIro MaTepuaJia

CKopocTh peakiiH, €€ 3aBUCUMOCTb OT PAa3IUYHBIX (AKTOPOB: MPUPOABI PEArHPYIOIINX
BEIIECTB, KOHICHTPALMU PEarupyroluX BELIECTB, TEMIEPATYPhl U IIOLIAAU PEaKLIMOHHOU
noBepxHOCTU. TemoBble 3PQGEKThl XUMUYECKMX pPEaKIUil: 3K30- M SHIOTEPMHUYECKUE
peakuuu. OOpaTuMble peakiuu. XHUMHYecKoe paBHOBecHe. DakTOpsl, BIMSIONIME Ha
COCTOSIHUE XMMMUYECKOTO paBHOBECHs (KOHIIEHTpAlMsl PEareHTOB WJIU IMPOJAYKTOB pPEaKIluH,
nasyieHue, temneparypa). [punun Jle Illarense

HpaKTuqecm[e 3aHATHSA

[TpakTuyeckaspabora Neb. «BnusHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTh XHMHYECKOM
peaKIm».

Pemienne mnpakTHKO-OPHEHTUPOBAHHBIX 33JaHUN Ha aHaiu3 (PaKTOpOB, BIMAIONIUX Ha
M3MEHEHHE CKOPOCTH XUMUYECKOW peakuu. 3aBUCHMOCTbh CKOPOCTH XUMHUECKON PEaKIMH OT
NPUCYTCTBUS KaTajlln3aTopa Ha IMpUMEpPE paslIoKEHUs MEpOKCHUIa BOAOPOJA C IOMOIIbIO
JUOKCHIAa MapraHila M KaTajiasbl. PellleHne NpaKTHUKO-OPUEHTUPOBAHHBIX 3aJlaHUNl Ha
npuMeHenue npuHiuna Jle latenbe ans HaAXOXKACHUS HANpaBJIEHUS CMELICHUS PAaBHOBECHS
XUMHYECKONW peakluud W aHaiu3 (aKTOpOB, BIHUSIONIMX HA CMEIIEHHE XUMHYECKOIro

OK 01
OK 02
IIK 1.2

IIK 1.3
IIK 2.3
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paBHOBeECHUS

JlabopaTopHble 3aHATHS

Jlaboparopuass pabora Ne3 «OmnpenerneHue 3aBUCUMOCTH CKOPOCTH  PEAKIMH  OT
KOHIIGHTpAIlK pearupyroumx BemecTs». MccnenoBanre 3aBUCUMOCTH CKOPOCTU PEAKIIMU OT
KoHIeHTpauuu. OnpeaeneHne KOHCTaHThl CKOPOCTH peaklUy rpaduyecKuM METOIOM.

Jlaboparoprnass pabora Ned «OrmpeneneHne 3aBUCUMOCTH CKOPOCTH  pEaKIUHd  OT
Temreparypbl». lMccienoBaHue 3aBHCUMOCTH CKOPOCTH pPEaKIMH OT TeMIleparypel. Pacyer
OHCPIUU aKTUBAIIMHU PCAKIIUN

Tema 1.7.
PactBopslI, Teopus
INEKTPOIUTUYECKON

JUACCOLMAIIMU U UOHHBIN
o0meH

Conep:kanue y4eOHOT0 MaTepuaJia

PactBopel. Buabsl pacTBOpPOB MO COAEPKAHHUIO PACTBOPEHHOTO BellecTBAa. PacTBOpUMOCTS.
[lonsitue o mucnepcHbIX cuctemax. VIcTHHHBIE M KOJUIOMAHBIE PacTBOpHL. MaccoBas 10st
BeniecTBa B pactBope.llonstue o BogoponHom nokasaresne (pH) pactBopa.

DnexTponuTryeckas auccoruanys. CUIbHBIE U CIa0bIe 3JICKTPOIUTHI, HEAJICKTPOJIHUTEHI.
Peakiuu noHHOrO 0OMEHa

JlabGopaTopHble 3aHATHUS

JIaGoparopHas pabota NebS «IIpuroroBneHnue pacTBOpOB».
[Ipurorosnenue pacTBOPOB 3aJaHHON MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA.

JIaGoparopHas paboTta Ne6«Peakunu HOHHOT0 0OOMEHa»

Omnpenenenue cpenbl paCTBOPOB BELIECTB € MOMOIIBI0 YHUBEPCATBLHOTO MHAUKATOpa (KHCIas,
HelTpasibHas, IenoyYHasi). 3aJlaHusl Ha COCTaBJICHHE MOHHBIX peakiuid. PemieHue mpakTuko-
OPUEHTHPOBAHHBIX pPACUYETHBIX 3aJaHUA Ha PACTBOPHI, HCHOJIb3yeMble B OBITOBOM H
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA

JlabopaTtopHas padota Ne7 «Peakiuu ruaponnsay.
HccnenoBanme cpenbl pacTBOPOB — coliel, OOpa3OBaHHBIX CHJIBHBIMH W CIIA0BIMHU
ANEKTPOJIUTAMH, U UX pPEaKLUi C pacTBOpaMHU I1IE€JI0YU U KapOOHATa HaTpusl.

Jlaboparopnas pabota Ne8 «CocTaBieHre peakifii THIpOJIn3a CoIei».

JlaboparopHas pabota Ne9 «lccnenoBanue TUCTIEPCHBIX CHCTEM.

Ctpoenue u GakTopsl YCTOMYMBOCTH TUCTIEPCHBIX cucTteM. CtpoeHune muneiuisl. PaccenBanme
CBETa MPHU MPOXOXKICHUU CBETOBOTO MydyKa 4epe3 ONTHYECKH HEOJAHOPOAHYI0 cpeny (dddexTa
Tungans).

OK 01
OK 02
OK 04
OK 07
IIK 1.2
IIK 1.3

IIK 2.3
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JlaboparopHast pabota NelO«IIpuroroBieHre u n3y4eHrue CBOMCTB JUCTICPCHBIX CHCTEM Pa3HBIX
BUJIOB: CYCII€H3UH, IMYJIbCHH, KOJUIOMUJIHOTO PacTBOPa»

. . 1

CpaBHEeHHME CBONCTB MCTUHHBIX M KOJUIOWJIHBIX PACTBOPOB, BBISIBICHHUE OCHOBHBIX pa3ziuyUil

MEX1y HUMH.
Kontposbnas padora 1 |Ctpoenue BemiectBa (1mo pasueny 1) 1
KonTpoabHasi padora 2 | Xumuueckue peakiuu (1o paszaerny 1) 1
Pa3nes 2. Heopranmueckasi XuMust 18
Tema 2.1. Copnepxxanue yueOHOro MmarepuaJia 10 OK 01
OU3NKO-XUMUYECKUE Mertamnbl. [lonoxenne meramnoB B Ilepuonuyeckoil cUCTeME€ XMMHUYECKHUX OSJIEMEHTOB. OK 02
CBOICTBa OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0OJOYEK aToMOB MeTaywioB. OOmmue ¢usndeckue 1 OK 04
HEOPraHUYECKUX cBoiicTBa MeTaiioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUM DSl HAMTPSKEHUH METaIlJIOB.
BEIIIECTB

XHWMHYECKUE CBOMCTBA BXHEHUIITUX METAJIOB (HATPUH, Kadui, KalbIIMi, MarHui, alFOMAHUMN,

[IMHK, XpOM, JKeIe30, MeAb) W WX coeauHeHMd. OOmme CcrocoObl TOTYYEHHUS METaJUIOB. 1

[IpumeHeHne MeTaIoB B OBITY U TEXHUKE

Hemeramnsl. [lonoxxenue nemetayioB B Ilepuogmdeckoil cucteMe XUMHUYECKHUX 3JIEMEHTOB

J.1. MenneneeBa u OCOOEHHOCTH CTpoeHHUsI aromMoB. Du3uveckre CBOWCTBA HEMETAJUIOB. 1

AnoTponusi HEMETaUIOB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriiepoaa).

XUMHYECKUE CBOWCTBA W TMPUMEHEHHE BaXKHEUIWX HEMETa/UIOB (TaJOT€HOB, CEphbl, a30Ta,

docdopa, yriepoaa U KpeMHUSI) U UX COSAMHEHUN (OKCHIOB, KHCIOPOACOAEPKAIIUX KUCIOT, 1

BOJIOPOAHBIX coeMHEeHMH ). [[puMeHenrne BaXKHEUIITNX HEMETAIUIOB U UX COSUHEHUN

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (OKCHUIOB, THAPOKCH/IOB, 1

KHCJIOT, COJIEH U Ap.).

['eneTnyeckasi CBsSI3b HEOPraHMYECKUX BEIIECTB, NMPUHAJIEKAINIUX K Pa3IMYHBIM KjaccaMm.

3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSTUHEHUMN, BHICIITNX 1

OKCHUJIOB ¥ TUJIPOKCUIOB

IIpakTnyeckue 3aHATHS 1
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[IpakTnueckas padora Ne/. « PU3UKO-XUMHUYECKUE CBOWCTBA HEOPIAHUYECKUX BEILIECTBY.
CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKUUH C ydacTHEM MPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEIIECTB. METAUIOB M HEMETAUIOB; OKCHIOB METaUIOB, HEMETAJLIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMUECKUX KHCIOT, OCHOBAHUN M aM(OTEPHBIX T'HIPOKCHUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

ITpakTryeckas pabora Ne8. «Pacu€rbl Macchl BelecTBa Uil 00bEMaA razoBy

PacueTs! 10 N3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM 00BbEMY OHOTO U3 YUACTBYIOIIUX B
peaKIMK BeLeCTB, pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) IPOAYKTOB pPeaKUH, €CIU
OJIHO M3 BEUIECTB MMEET IpuMecH. PellleHHe NpaKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha
CBOWCTBa, COCTaB, IOJy4YeHHE U Oe30IacHOE MHCIOJIb30BaHME BAXHEUIIMX HEOPraHMYECKHX
BEIIECTB B OBITY M MPOPECCHOHATLHON IEATEIILHOCTH YeIOBEKa

JlabopaTopHble 3aHTHSA

JlaboparopHuas padota Nell «CBoiicTBa METaIIOBY.

HccnenoBanmne GpU3NYECKUX U XUMHUYECKUX CBOMCTB METAJLIOB. PemeHue sKcrepuMeHTaTbHBIX
3aja4 MO0 CBOMCTBAM XMUMHYECKHUM CBOMCTBAM METAJLJIOB, IO PACIO3HABAHUIO U TOJYYCHUIO
COCIMHEHUI METAJLIOB.

JlaboparopHas pabota Nel2 «CBoiicTBa HEMETAILIOBY.

UccnenoBanme  ¢usnyeckux W XUMHUYECKMX  CBOMCTB  HEMeTalsioB.  PemieHue
OKCIICPUMCHTAJIBHBIX 3aaad 110 CBOIICTBAM XHUMHYECKHUM CBOMCTBaM HEMETAJJIOB, IIO
pacro3HaBaHHIO U MOTYYSHUIO COSAMHEHUN HEMETAIIIOB.

Tema 2.2.
Wnentuduxanus
HEOPraHUYECKHX
BEIICCTB

Coaep:xxanue yueOHOIro MaTepuaJia

HpaKTuqecm[e 3aHATHSA

[TpakTideckast pabora Ne9. «KadecTBeHHbIE XUMHUYECKHE PEAKIUU, XapaKTepHBIC IS
00HapYKEHHsI HEOPTAaHUIECKUX BEIISCTB (KATHOHOB)Y.

[Mpaktuyeckas pabora NelO. «KadecTBeHHBIE XWMHUYECKHE PEAKIUH, XapaKTEpHBIE IS
0oOHapy’KeHHs] HEOPraHWYECKUX BEUIECTB (AHHOHOB)Y.

CocraBieHrue ypaBHeHUH peakuuil oOHapy»keHus katnuoHoB [-VI rpynnm u aHuoHOB, B T.4. B
MOJIEKYJIIpHOM W HMOHHON (opmax. Peaknuu oOHapyXeHUS HEOPraHWYECKUX BEILIECTB B
peasbHbIX 00BEKTaxX OKpY’Karolel cpebl

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
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Pewrenne sxcriepuMeHTaIbHbIX 3324 110 XUMUYECKUM CBOMCTBAM METAJUIOB M HEMETAILJIOB, 10
pacro3HaBaHUIO U IOJIY4YEHHMIO COEIMHEHUI METaJJIOB M HEMETAUIOB (B3aMMOJAEHUCTBUE
THIPOKCHU/IA ATIOMUHUS C PACTBOPAMH KUCIIOT U LIEI0YEH, ).

JIaGoparopnas pabora Ne 13 «Ananutuueckue peakiuu katuoHoB I-VI rpynmy». IlpoBenenue
KAueCTBEHHBIX pEaKIUi, HCIOJb3YeMBbIX [UIsi OOHapyXeHHs KaThuoHOB | rpynmbl (kamus,
HaTpusi, Maruusi, ammonus), I rpynmst Ha npumepe Oapus, 11l rpynmsr — cBunna, IV rpymnmsr —
amromMunusi, V rpynmsl — xene3a (II u 1), VI rpynmel — Hukens. Onucanue HaOJIIOAaeMBbIX
SIBJICHUM M COCTABJICHUE XUMUYECKUX PEAKLIUN.

JlaGopaTtopHnas pabota Ne 14 « AHaIUTHYECKHUE pEaKIIMU aHUOHOB» . IIpoBeIcHIE KaueCTBEHHBIX

peaknuii, HCIOJIb3YeMbIX JJisi OOHAapy)KCHHs aHWOHOB: KapOonara, Qocdara, cynbdara,
cynbduaa, HuUTpaTa, xjopuga u ap. OmnmcaHwe HAOIIOJAEMbIX SBICHHMH W COCTABJICHHE
XUMHYECKUX PEAKIUH.

Tema 2.3.
[IpousBoacTeo

HCOPIraHUYCCKUX

BCIICCTB.

3Hayenue

U TpUMEHEHHe B OBITY
Y Ha TIPOU3BOJICTBE

Coaep:xxanue yueOHOro MaTepuaJia

OOmue npencTaBiaeHUs] O MPOMBIIUIEHHBIX CIIOCO0aX MOJIYYEHUS XMMHUYECKHUX BEUIECTB (Ha
IIpUMepe MPOU3BOJICTBA AMMHUAKA, CEPHON KHUCIIOTHI).

qepHa;I H LIBCTHas MCTAJLIIyprus. HpaKTI/I‘{eCKOC IMPUMCHCHHUC JJICKTPOJIN3a IJIA ITOJIYUCHHA
MICI0OYHBIX, MICIIOYHO3CMCIbHBIX MCTAJIJIOB W AJJIOMHUHUA. Crekno M CHIIMKaTHAas
IMPOMBIINIJICHHOCTD. Hp06neMa OTXOI0B U MOOOYHBIX MMPOAYKTOB.

IIpakTHYecKkHne 3aHATHA

[Tpaktuueckas pabora Nell. «Heopranudeckass XuMus B COBPEMEHHOM MHPE).

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUHA O POJM HEOPTraHWYECKOM XUMHHM B
Pa3BUTUUMEIUIMHBI, CO3JaHUM HOBBIX MaTepHAIOB (B CTPOUTENBCTBE U JIp. OTPACIIX
IIPOMBIIIJIEHHOCTH).

[TpakTuueckas pabora Nel2. «Heopranudeckasi XuMus B COBPEMEHHOM MHPE).

Pemrenue MMPAKTUKO-OPUCHTHPOBAHHBIX 3&)121HPII>1 O poJin HeopFaHI/I‘-IGCKOI\/'I XUMHHU B PA3BUTHUU U
CO3/IaHUM HOBBIX HMCTOYHUKOB DHEPruH (QIbTEPHATHBHBIE MCTOUYHUKH DHEPTHH) B PEIICHUH
po0JIeM PKOJTOTHIECKOMN, YJHEPTETHIECKON 1 MUIIEBOM 0€30MMacCHOCTH

OK 01
OK 07

KonTpoabHnasi padora 3

CBolicTBa HEOPraHUYECKUX BELECTB (10 pa3neny 2)

KonTpoJsbHnas padora 4

['eneTnyeckasi CBs3b HEOPraHMYECKUX BEILECTB, MPUHAMIEKANIMX K Pa3Iu4HbIM KiaccaM (1o
pazneny 2)

Pasznen 3. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHUH
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Tema 3.1. Coaep:xxaHue yueOHOIro MaTepHuaJia 4 OK 01
Knaccupukanmus, IIpenMer opraHM4ecKOi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B ITOJIyYEHUH HOBBIX
CTPOCHHUE BELIECTB M MaTepuayoB. Teopus CTpoeHHs opraHuyeckux coeauHeHuid A.M. Byrtneposa, eé 1
U HOMEHKJIATypa|oCHOBHbIE TOJ0XKEHUA. CTpyKTypHble (OpPMyNbl OpraHMYecKux BewiecTB. ['omosorus,
OPraHMYECKMX BEUIECTB |H30MEPHSL.
XUMHYECKas CBSA3b B OPraHUYECKUX COETMHEHUSAX: KPATHBIE CBSI3H, G- U T-CBA3H.
IIpencraBnenue o kiaccUpUKalMM OpraHudeckux BemiecTB. HoMeHknaTypa opraHMuYecKux 1
COEMHEHUI (cHUcTEMaTHYecKas) W TpPHUBHAJIbHBIE Ha3BaHUS BAXXHEWIIUX IpEACTaBUTEIEH
KJIACCOB OPraHUYECKHUX BELIECTB.
IIpakTHYecKue 3aHATHS
[TpakTuueckas padbora Nel3. «HoMeHKkIIaTypa OpraHu4ecKuX BEIICCTBY.
O3nakomiieHHEe ¢ oOOpa3llaMd OpPraHWYEeCKMX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE,
MOJIETUPOBAHUE  MOJIEKYJ]  OpPraHWYEeCKUX  BEIECTB,  HAOJIOJEHUE U  OINMCaHUE
JEMOHCTPALIMOHHBIX OIBITOB II0 IPEBPAILECHUI0 OPraHWYECKUX BEILECTB IIPU HarpeBaHUU 1
(nnaBnenue, oOyriuBaHue U ropexue). CocTaBieHUE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyn OpPraHMYEeCKMX BEUIECTB OTAEIbHBIX KJIACCOB, HCIONb3Ys MX Ha3BaHUA I10
CHCTEMAaTH4YeCKOH W TPHUBHAIBHOW HOMEHKIAType (ITHJICH, aleTHJIeH, TIUIEPHH, (EeHoI,
(dbopmanbaeru, yKCycHas KUCIO0Ta, TIUIHH).
[Ipaktnyeckas pabora Nel4 «Pacyersl mpocteifmieil Gopmynbl OpraHMYECKOW MOJIEKYJIBI, 1
HCXO0JIS U3 DJIEMEHTHOTO cocTaBa (B %)»
Pasznen 4. YriieBoaopoabl 12
Tema 4.1. Copepxanue yueOHOro marepuaJia 10 OK 01
VraeBogopoapl U HX|[IpenenbHbIE YIIEBOAOPOIBI (AIKAHBI):COCTAB U CTPOEHHE, TOMOJIOTUYECKUH PSI. 1 OK 02
MPUPOAHBIE UCTOYHUKHU OK 04
MertaH 1 3TaH: cocTaB, CTPOECHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (peaklUy 3aMelleHUs
Y TOPEHHUsI ), HaX0XKJIEHUE B MPUPOJIE, ITOJIyUCHUE U IPUMEHEHNE 1
HenpenenbHble yrieBogopoibl (aIKeHbl, alKaJAUeHbl, aTKUHBI).
ATIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH PsiA. DTUIEH U IPONWIEH: COCTaB, CTPOEHUE, 1

¢busznueckne MW XUMHUYECKHE CBOICTBa (peakuu TUAPUPOBAHUSA,
THJIpaTallK, OKMCICHUS U MTOJIMMEPU3ALIMH ) IOJTYYSHUE U IPUMEHEHHE.

raJloreHUPOBAHUS,
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Anxanuensl: OyraaueH-1,3 u MeTunOyTtanuen-1,3, XuMHUECKOE CTPOCHHE, CBOWCTBA (peaKIiHs
NOJUMEpU3alMK), TMPUMEHEHUE ([UId CHUHTe3a MPUPOJHOTO M CHUHTETHYECKOrOo Kaydyka Hu
PE3UHBI).

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUNA PSII.

AUETHIIeH: COCTaB, XUMUYECKOE CTpOCHHE, (U3NYECKUE U XMMHUYECKHE CBONCTBAa (peakiuu
TUIPUPOBaHUs, TaJOT€HUPOBAHUS, TUIpaTallud TOPEHMs), I[OJIydeHHE U IpPUMEHEHHE
(MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBAPKU U PE3KU METAIJIOB).

Apomatnyeckue yrieBoJopoAb! (apeHbl). beH301 U Toyod: cocTaB, CTpOeHUE, (pu3nuecKue u
XMMHUYECKHE CBOMCTBA (peaKLMU IaJOr€HUPOBAaHUS U HUTPOBAHUS ), [IOJyYeHUE U IPUMEHEHHUE.
TokcnyHOCTH apeHoB (BiHsiHUE O€H30J1a HA OPraHU3M YEJIOBEKa).

I'eneTtmueckas CBA3b MCXKAY YITICBOAOPOJAaMHU, IMPUHAAJICIKAIIMMU K PAa3JIMYHBIM KJIaCCaM.

[TpupoaHbIle UCTOUHUKH YTIAEBOAOPOAOB. [Ipupoanblil a3 u monyTHbie HedTsIHBIE Ta3bl. HedTh
u e€¢ mpoucxoxaeHue. CrocoObl nepepaboTKu HedTU: MeperoHka, KPeKUHr (TepMUUYECKHIA,
KaTAIUTUYECKHI ), TUPOJIU3.

ITpoaykTel nepepabOTKKU HEPTH, X TPUMEHEHUE B IPOMBILIUIEHHOCTH U B OBITY.
KamMeHHbI1 yrosb ¥ NPOIyKThl €ro nepepaboTKH.

Tema 4.2.
DU3HKO-XUMHYECKHE
CBOMCTBaA
YIJIEBOAOPOIOB

Coaep:xanue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHIATHUS

JlabopaTtopHas padota Nel5«CBoiicTBa yrieBoa0pOI0BY.

TpuBHuanpHas U MEXIyHApPOJIHAS HOMEHKIATYPa, XUMHUECKHE CBOMCTBA, CIIOCOOBI MOTYUYESHHS
YTIEBOAOPOAOB. MoenupoBaHie MOJICKYJI U XUMHUYECKUX NPEBPAIICHUH YTIIeBOJIOPOIOB (Ha
MpUMepe 3TaHa, STUJICHA, alleTHUIICHA U JIP.) U TaJOreHONPOU3BOIHBIX.

KadecTBeHHBIE peakInu yriaeBOAOPOIOB PA3IMYHBIX KJIACCOB (0OECIIBEYMBAHNE OPOMHON HIIN
HOMHOI BOXBI, pacTBOpa NEpMaHTaHATa Kallks, B3aUMOJACHCTBHE allEeTWICHA C aMMHUAYHBIM
pactBopoM okcuma cepebpa(l)), kadecTBeHHOe OOHApyKEHHE YyTIJepojJa W BOJAOpOJa B
OpPraHMYECKUX BEIIEeCTBAX.

OK 02
OK 04
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JlaboparopHast pabota Nel6«IlonyueHue 3TuiaeHa U3 3TaHoNia B 1a00paTOpUU U U3yYEHUE €0
(U3NYECKUX U XUMUYECKUX CBOHCTBY.

CocraBineHne peaklUMid NPUCOEIMHEHUS M OKHUCIEHUS Ha IpUMepe JTuieHa. PeuieHue !

pacueTHBIX 3ajja4 ¢ UCMOJIb30BaHUEM INIOTHOCTH ra30B MO BOJAOPOY U BO3IYXY
KonTpoubHasi pabora 5| Teopust cTpoeHUS OpraHNYeCKUX COeIMHEHUH (110 pas3znenam 3 u 4).
KonTpoasHas pa6ora 6| YrieBogoposs (o pazaenam 3 u 4)
Pa3nea 5. Kuciaopogocoaep:xanue oprannyeckie coeiMHeHUs! 20
Tema 5.1. Conep:kanue y4eOHOTr0 MaTepuaJia 4 OK 01
Crupter. Genon [IpenenbHble OAHOATOMHBIE CHUPTHI (METAHOJA U JTAHOJ): CTpOCHUE, (U3UYECKHUE U OK 07

XMMHYECKHE CBOMCTBA (pEaKIMH ¢ aKTUBHBIMHM MeETaJlJIJaMH, TaJIOT€HOBOJIOPOAAMHU, TOPEHUE), 1

MIPUMEHEHHUE.

BonoponHbie cBA3M Mexay MOJeKyJlaMu cnupToB. PU3MOJIOTHYECKOE JEMCTBHE METaHoja U 1

JTaHOJa Ha OPTaHU3M YeJIOBeKa.

MHoroaroMHble COUPTHI (ITUJIEHIJIMKOIb U TJIUIEPUH): CTPOCHUE, PU3NYECKHE U XUMUYECKUE

CBOMCTBa (B3aMMOJCHCTBHE CO INEJIOYHBIMU METa/JIaMH, KayeCTBEHHAs peakius Ha

MHOI0aTOMHbIE CHUPTHI). PUZHONIOIMYECKOE JIEHCTBUE HA OpraHu3M 4denoBeka. [Ipumenenue 1

TNIMLIEPUHA U ATHIICHTIIUKOJIS.

®enon. CtpoeHue MOJEKYJbl, (pu3nyeckue M XUMUYEecKHe CBOMCTBa (eHona. TOKCHYHOCTh

(deHomna, ero PU3MOIOTHIECKOE ICUCTBUE HA OpraHu3M uenoBeka. [Ipumenenue denona. 1
Tema 5.2. Conep:xaHue y4eOHOro MaTepuaJia 6 OK 01
Anbaeruabl. Anbrerusipl U KeTOHbI ((opMamnbAerujl, aleraiblIeru]], aleToH): CTpoeHHue, (PU3NYecKue U OK 02
KapOOoHOBBIE KUCIIOTBL.  |XMMUYECKHE CBONCTBA (pEaKkI[MM OKUCICHHUS W BOCCTAHOBIICHHS, KAaYCCTBCHHBIC PEAKIIUH), 1 OK 04
CrnoxHble 3¢pupbl MOJIy4YeHUE U TIPUMEHEHHE.

OAHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHI (MypaBbHHAas W YKCYCHas KHCIIOTHI):

CTpoeHHe, (GU3NYeCKHe W XHUMHUYECKHMEe CBOMCTBa (0OLIMEe CBONCTBA KHCIOT, pEaKIHs 1

sTepuduKaIym), IoITydYeHHE U IPUMEHEHHUE.

CreaprHOBasi M OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTEIH BHICIINX KapOOHOBBIX KUCIOT. Mblia

KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBUE. 1
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Crnoxuble 3(hUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [ MApoan3 crokHBIX 3¢upoB. XKupsl.
I'maponus xupos. [Ipumenenue xupoB. bronornueckas poib KUPOB.

JlabopaTopHble 3aHATUSA

JlaboparopHast pabota Nel7 «[lony4ueHue u nu3ydeHrue CBOMCTB KapOOHOBBIX KHUCIOT
OOmrre cBoicTBa KapOOHOBBIX KHCJIOT (B3aUMOJICHCTBUE C METAJIAMU, OKCHIaMH METAILIOB,
THJIPOKCHIAMH, COJISIMU).

JlabopaTopHas padota Nel8 «Pemenue sKCriepuMeHTaIbHBIX 3a1a9»
Pemenne OSKCepuMEHTANBHBIX —3a/lad [0 U3YYCHHUIO (PU3UKO-XMMHYECKUX  CBOWCTB
KHCIIOPOIOCOIEPKAIIMX OPIraHUYECKUX COSAMHEHUH.

Tema 5.3.
Yrnesoanl

Coaep:xaHue y4eOHOro MaTepuaJia

VYrieBoapl: cocTaB, KiIacCU(pUKAIMs YIJIEeBOAOB (MOHO-, TU- U IoJucaxapuibl). [moko3a —
MIPOCTEHIINI MOHOCAXapuJ: OCOOEHHOCTU CTPOEHHUS MOJIEKYJIbl, PU3NUYECKHE U XUMHUUYECKUE
CBOWCTBA TIJIOKO3bI, HAXOXKICHUE B MPUPOJIE, IPUMEHEHHUE IIIIOKO3bI, OMOJIOTHYecKas poJib B
KU3HEJEATEIbHOCTH Opranu3Ma yenoseka. dortocunres.

@pyKTO3a KaK H30MEP IIFOKO3BI

I[I/IcaxapI/I)II)II caxapo3sa, MaJIbTO3a. BoccranapauBaromme M HEBOCCTaHABIMBAIOIIHE
Aucaxapuabl. FI/I)IPOJ'II/I?» AUcCaxapuaoB. HaxoxxneHnue B npupoac U NMpuMEHCHUC.

[Tonucaxapuapl: Kpaxmai, TJIMKOTeH U Leunono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmana,
IJINKOreHa W 1ejurono3bl. dusndeckne CBONMCTBA Kpaxmajla M LEJUII0JI03bl. XHWMHUYECKUE
CBOMCTBAa Kpaxmaya: THUAPOJIU3, KAaueCTBEHHAas pEakius ¢ HOJ0M. XHMHUYECKHE CBOMICTBa
LEJIUTIOJIO3bl:  THAPOJIM3, MoJydyeHHe HGHUpPOB 1eioiao3bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIN IMIEIK)

OK 01
OK 02
OK 04

Tema 5.4.
DU3UKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPOJI0COIEpKAIIAX
OpraHUYECKUX
COCJIMHEHU I

Conepxanue y4eGHOro MaTepuasia

IIpakTHYecKHe 3aHATHA

[Ipaktnueckass pabora Nel5. «HomeHkmarypa KHCIOPOIOCOIEPKAMUX OPTraHUYECKHUX
COEIMHEHUIN.

TpuBuanpHas U MEXIyHApOJHAs HOMEHKJATypa CHUPTOB U (DEHOJIOB, KAPOOHOBBIX KHUCIOT U
3(UPOB, ANHIETHIOB U KETOHOB.

OK 01
OK 02
OK 04
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[IpakTuueckas paborta Nol6«Xumnueckue CBOICTBa, CIocoObI MOJTy4YEeHUS
KHUCJIOPOJICOACPIKAITUX OPTAHUUECKUX COSIUHEHUIN.

CocraBieHue cxeMm peakuui (B TOM 4YHCIE MO MPEIIOKEHHBIM IHENOYKaM MPEeBPALICHHI),
XapaKTEPU3YIOIINX XUMHUUECKHE CBOMCTBA KUCIOPOJOCOAEPKAIINX OPraHUYECKUX COCTMHEHUM

[Ipaktnueckas pabGota Nel7. «['eHeTmdeckass CBA3b MEXAY KIaccaMH OpPraHUYECKHX
COCIUHCHUID.

[IpoBeneHue, HaOMIOICHWE M ONMUCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIeHHe dTaHosa okcuaoM wmeau(ll)),
MHOT'0AaTOMHBIX CIIUPTOB (B3aUMOJCHCTBUE TiMIepruHa ¢ ruapokcuaoMm menu(ll)), ampaernmnon
(oxucneHne amMMHMavHbIM pacTBopoM okcuma cepeopa(l) wu  ruapokcumom  memu(ll),
B3aUMOJICHCTBHE Kpaxmaia ¢ HOJ0M), U3yUEeHHE CBOMCTB PACTBOPA YKCYCHON KHCIIOTHI.

[Ipaktnyeckas pabora Nel8. «lIpakThyeckoe TPUMEHEHHE  KHCIOPOIOCOIEPIKAIINX
OpPraHUYECKUX COCAVHECHUI.

[IpumeHeHHE  ATWICHINIMKONS, rmiepuHa, ¢eHoma. IlpuMeHnenue  ¢opmanbaeruia,
aleTaNbJeTna, YKCyCHON KUCIIOTHI.

ITpaktnyeckas pabora Nel9 «Pemienue 3amau Ha HaxXoXKAEHUE MOJIEKYJISAPHOM (GOPMYINbI U
M3YYEHHMIO XUMUYECKUX CBOICTB KUCIOPOAOCOAEPKALIUX OPTaHUYECKUX COCTUHEHUI.

[IpakTnueckass padbora Ne2( «PemieHue 3amad Ha HaxXOXACHHE MOJIEKYJSIpHON (QopMyJbl U
M3YYEHUI0 XUMHUECKUX CBOWCTB KUCIIOPOIOCOAEPIKAIINX OPraHMYECKHX COEAMHEHUM.

Pasjen 6. AzoTocoaep:xaniue opranuvyecKue coeJuHeHus!

Tema 6.1.
AMUHEL

AMUHOKHCIIOTHI.

benkn

Conepxanue y4eGHOro MaTepuajia

AMMHBI: METUJIAMUH — NPOCTEHIINI MPEACTaBUTEIh AMHHOB: COCTaB, XUMHUYECKOE CTPOEHHUE,
(bU3MYeCKre U XMMHUYECKHE CBOMCTBA, HAXOXKICHUE B IPUPOJIE.

P OO®|

AMUHOKHUCIIOTHI Kak aM(QOTEepHbIE OpraHuYecKue coeANHeHNsI. ODU3NYECKUE U XUMHUYECKHE
CBOMCTBAa aMMHOKHUCJIOT(HA TPUMEPE TITUITMHA).

buonornyeckoe 3HaUueHHE aMUHOKHUCIOT. IlenTuasl.

benku kak npupoHbIE TOJUMEPBI.
IlepBuyHas, BTOpUYHAs M TpPETHYHAs CTPYKTypa OelKOB. XHMMHYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ACHATypallus, KAUYeCTBEHHbIE peakliy Ha OeJKH.

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
OK 04
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[Tpaktruyeckas paboraNe2l. «CBolicTBa a30TOCOIEPIKAIUX OPIraHUYECKUX COCIUHEHHIT. 1
Ouznyeckue U XUMHYECKHE CBOWCTBA aMHUHOB (pEakUuu C KHUCIOTaMH M TOPEHHs) HU
AMHUHOKHCJIOT (Ha IPUMEpE TIIHIUHA).
[TpakTrueckas padbotaNe22. «CBOMCTBA a30TOCOICPKAIINX OPTAHUUECKUX COCTUHECHHI.
Habnronenue u onucanne 1eMOHCTPAMOHHBIX OIBITOB: IGHATYpaLusi OEJIKOB MPH HArPEBaHHH, 1
L[BETHBIE PEaKuu OEIKOB.
Pa3znesn 7. BbicOKOMOJIEKY/ISIPHBIE COEINHEHUS 4
Tema 7.1. Coaepxanue yueOHOro MaTepuaJa 4 OK 01
[InacTmaccsl. IIpakTHYecKHe 3aHATHSA 4 OK 02
Kayuyku. Bonokna [Ipaktnueckass pabota Ne23. «CuHTe3, aHanM3 W KIAaCCHU(PHUKAIUS BBICOKOMOJIEKYJISIPHBIX OK 04
COEIMHEHUI» OK 07
OcHOBHbIE TOHSATHS XHUMHH BBICOKOMOIIGKYJISIPHBIX COEAMHEHMI: MOHOMEp, TOJIHMED, 1
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUU, CPEIHsAs MOJIEKYyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COSIMHEHUN — MOJIMMEPH3aIHs U MOJIUKOHICHCAIIHSL.
[IpakTuueckas padora Ne24 «CBoicTBa U IPUMEHEHHE BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI
O3HakoMJIeHHE ¢ 00pa3liaMyu IMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB:
I1acTMacchl (MOJUATHIIEH, HOJUIPOIIIIEH, MOIUBUHWIXJIOPU, TOJIUCTUPOI); HATypajIbHbIA U 1
CUHTETHYECKHE Kaydyku (OyTaJUeHOBBIN, XJIOPONPEHOBBIH M H3OMPEHOBBIN); BOJOKHA
(HaTypanpHBIE (XJIONOK, IIEPCThb, IIENK), UCKYCCTBEHHbIE (AQIleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KarpoH U JaBCaH)
[Ipaktnyeckaspadbora Ne25. «['eHeTmueckasi CBs3b MEXAy KiaccaMH OPTaHUYECKUX
COCAUHEHUI.
Pemenne nemnouek mpeBpalleHU Ha TEHETHYECKYIO CBA3b MEXIY KJacCaMM OpPraHMYeCKHX 1
COECUHEHUI C COCTABJIEHUEM HA3BaHWN OPraHUYECKUX COCAUHEHMHM MO0 TPUBUAIBHON WM
MEXIyHapOAHON CUCTEMAaTUYECKOM HOMEHKIATYPE.
[TpakTuueckaspabora No26 «PerieHne pacyeTHBIX 3a/1a4 MO YPABHEHHSIM PEAKIMil ¢ y4acTHEM
OpPraHUYECKUX BEILECTBY. 1
1
KourtpoabHas pa6ora 7 |CTpyKTypa OpraHM4ecKux BelecTs (1Mo pasuenam 5-7)
. 1
KonTpoabHasi padora 8 | CoiicTBa OpraHMYeCKMX BEIecTs (1o pasaenam 5-7)
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAepPKaAHMeE (COePKAHUE TPUKJIATHOTO MOXYJIS) 48
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Pa3nen 8. Xumusi B ObITY U POU3BOACTBEHHOI 1eATEILHOCTH YeJI0BEKA 12 OK 01
Tema 8.1. Coaeprxanue yueOHOro MaTepuaJia 6 OK 02
Oprannueckue BewecTsa| [IpaBuiia SKOIOrHYECKH 1I€IIECO00PA3HOTO MOBEACHUS B OBITY W TPYAOBOM JIESTEIBHOCTH B OK 04
B JKM3HCACATCIBHOCTH | IEJISIX COXPAHEHUsSI CBOETO 3J0POBbS M OKpPYXarolled NPUPOJHOM Cpeapl, ONAaCHOCTh OK 07
YEJI0BEeKa. BO3JCICTBUS Ha JKMBBIE OpraHU3Mbl OPraHWYECKUX BEUIECTB OTAEIBHBIX KJIACCOB 1 TIK 1.2
[IpousBoacreo 1| (YrIeBoJopo/ibl, CIUPTHI, PEHOIBI, XJIOPOPraHUUECKHE TPOU3BOHbBIC, allbJIETUIBI U JP.), IIK 1.3
MIPUMEHEHHUE IIK 2.3
OpraHMYEeCKUX BELIECTB| [loka3zaresp npeaenbHO JOMYCTUMONM KOHLIEHTPALMU U €r0 UCII0Ib30BaHHUE.
B [IPOMBILLIJIEHHOCTH 1

buooprannueckue coeaunenus. [Ipumenenue u 6uonorudeckas poib yriaeBoioB. OKucieHue

YIJIEBOAOB — MCTOYHUK SHEPTUH KHUBBIX OpraHn3MoB. O0IacTh MPUMEHEHUS aMUHOKHCIIOT.

[TpeBparenus 0eaKoB MUK B opraHu3Me. buonornueckue ¢pyHkiuu 6enkoB. buonornueckue 1

¢GyHKIUH XUpoB. Posib opraHnueckoil XUMUN B PeLLIEHUH MPoOJIeM MUILEBOI 0€3011acCHOCTH.

HyxkneunHnoBble KuCIOThI: cocTaB U cTpoeHue. CtpoeHne HykieoTu10B. CocTaB HyKJIEHMHOBBIX

kucnot (JJHK, PHK). Ponb HykJI€MHOBBIX KHCIIOT B KU3HEEATEIILHOCTH OPraHU3MOB 1

IIpakTH4eckne 3aHATHA

[Mpaktnueckass pabora Ne27. «IIpow3BOJACTBO W TNPUMEHEHHE OPraHUYEeCKHX BEHISCTB B

MIPOMBILIIIEHHOCTH.

[IpousBoncTBO MeTaHoua, nepepaboTka HePTH. [oNMATUIIEH KaK KPYITHOTOHHAKHBIN MPOIYKT

XMMHYECKOro npou3BojcTBa. [Ipumenenne stunena. [Ipons3BoacTBo U NpUMEHEHHE KaydyKa U 2

pe3uHbl. CHHTETHYECKHE M MCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHHUE, cBoiicTBa. IlpakTHueckoe

UCIOJIb30BaHNE BOJOKOH. CHHTETHYECKHE IUICHKH: M30JIALUs ISl IPOBOJIOB, MEMOpaHbI s

OTIPECHEHMSI BOJbI, 3AIIUTHBIE TUIEHKH U1 aBTOMOOWJIEH, MJIaCThIPU, XUPYPTUUECKUE TTOBSA3KU.

HoBble TEXHOIOTHHU JalbHEHNIIEr0 COBEPIIEHCTBOBAHMS TOJMMEPHBIX MaTEPHAJIOB
Tema 8.2. Coaeprxanue yueOHOro MaTepuasa 6 OK 01
XUMHUECKUE OK 02
TEXHOJIOTUH XUMHYECKUE TEXHOJIOTUH B TIOBCETHEBHOM KU3HU YEJIOBEKA. 1 OK 04
B TIOBCE/IHEBHOM | X iMIYecKie TEXHOJIOTHH B TIOBCETHEBHOM JKM3HHU YeTIOBEKa. 1 OK 07
M mpO(eCCHOHANBHOM | XpvuuecKie TEXHOIOTHH B MPO(ECCHOHATBHOM IS TETBHOCTH YeNOBEKA. 1 TIK 1.2
ACATCIILHOCTH MCTIOBCKA | X yivprgeckie TEXHOIOTHH B IPO(ECCHOHAIBLHOMN JIEATETBHOCTH YEIOBEKA. 1
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I[MpakTuyeckue 3aHATHS

[Mpaktrueckas padora Ne28. «[IpuMeHEHHE XUMHYECKHUX BEIIECTB U TEXHOJIOTHI C y4eTOM
Oyny1iieit mpoecCHOHATBHON ASSITETEHOCTIY.

Pemienne keiic-3aja4 10 TeMaM: MHIIEBbIE MPOIYKThI, OCHOBBI PAIMOHAIBHOTO MMHTAHWUS,
Ba)KHEUIIHE CTPOUTCIIBHBIC W  KOHCTPYKHOHWOHHBIC MATCpUaJIbl, CEJIbCKOXO3SIMCTBCHHOE
MPOM3BOJCTBO, KPAcKH, CTEKJIO, KepaMHKa, MaTepHaibl IS SJICKTPOHUKH, HAHOMATCpPHAIbI,
TCKCTUJIBHBIC BOJIOKHA, HWMCTOYHUKHU OHCPIrur, OPTraHUYCCKUC W MHHCPAJIBbHBIC yIIO6pCHI/ISI,
JICKapCTBEHHBIC U KOCMETHUYECKUE TIPEMaparhl, ObITOBAs XMMHS, MATEPHAJIbI U3 HCKYCCTBEHHBIX
U CUHTCTHYCCKHUX BOJIOKOH.

3ammra:[IpencraBneHue pe3ysbTaTOB  pEIICHUs Keiic-3a1ad B (GopMe MUHH-IOKIIAaa
(JtomyckaeTcs UCMOIb30BaHUE rpad)MIeCKUX M MTPE3CHTAIIMOHHBIX MAaTEPHAIOB)

IIK 1.3
IIK 2.3

Paznen 9. UccienoBanue U XUMHUYECKHH aHANIU3 00beKTOB Ouocepbl U 00bEKTOB BETEPHUHAPHO-CAHUTAPHOIO
3HAYEHUs], MpenapaToB ¢apMaKoJI0ruu, NPOAYKIMHU sKMBOTHOBOJACTBA U MMYEJIOBOJACTBA

36

Tema 9.1.1.

OcHOBBI  JTabOpaTOpHOU

NPaKTUKH
po(heCcCUOHATTLHBIX
nabopaTopusx

B

Coaep:xxanue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHATHUS

JlaboparopHas pabota Nel9 «OcHOBBI 1a00paTOPHON MPAKTUKI.

JlaGoparopHass mocyna M XHUMHUYECKHE peakTuBbl. OCHOBHBIE IJ1Ta0OpPATOPHBIE OMEPALIUU.
JlaGoparopHoe oOopyaoBaHue. TexHHKa O€30MACHOCTH M IpaBWiia padOTHl (MOBEIACHUS) B
71a00paTOPHH.

IIpakTHYecKkHne 3aHATHA

[IpakTnueckas pabota Ne29 «BpInoiaHeHHE pacueTOB Ha BBIXOJ MPOJIYKTa PEAKIIUN»
O0paboTka JaHHBIX, aHAIU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYUCICHUE CPEAHETO 3HAUCHUS
AKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).

[Tpaktrueckas padota Ne30«BrInosHeHHE pacueTOB Ha HAXOXKIEHUE MAaCcChl HABECKM.
OO0paboTka TaHHBIX, aHATH3 U OI[EHKA UX JOCTOBEPHOCTH (BBIYMCIICHUE CPEHETO 3HAUCHUS
AKCIIEPUMEHTANBHBIX JaHHBIX, TOTPEITHOCTH ).

OK 01
IIK 1.2

IIK 1.3
IIK 2.3
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[Tpaktryeckas pabora Ne3 1 ««BeImoiHEHHE PacYeTOB HA HAXOXKJCHHE 00bEMa PACTBOPUTEIISI.
[IpencraBnenne pe3yiabTaTOB IKCIEPUMEHTA B pa3indHON ¢dopme (Tabmuia, rpaduk, OTYeT,
noknana, mnpesenranus).llpencraBienne pe3yabTaToOB AKCHEPUMEHTAa B pasziauyHON (opme
(Tabnuua, rpaduk, oTUET, JOKIIA, IPE3CHTAIINS).

Tema 9.1.2.
XUMHYECKUH
po0 BOJIbI

aHaJIu3

Conep:xxanue yueOHOIro MaTepuaJia

Knaccudukanus npo6 BoJsl 0 BUAY U HA3HAUYEHUIO, UCXOS U3 €€ XUMHUECKOr0 COCTaBa.
OpranonenTuyeckue CBOMCTBa (3amax, MpPO3PavyHOCTb, IBETHOCTb, MYTHOCTb) BOJBI.
KucnorHocTs 1 menouHocts BoAbl. pH cpeabl u Metonsl ee onpeneneHus. KecTkocTs BOJbI U
MeToAbl ee onpeneneHus. CynHOCTb METOJa TUTPOBAHHUS.

Buapl xecTkocTr BObI (BpeMeHHas U MOcTosiHHAs ). JKECTKOCTh BOJIbI KaK MPUYMHA BBITIAICHUS
0CaJIKOB WJIM 00pa30BaHUS COJICOTIONKEHHH, UMEIOLIUX MECTO B OBITY U Ha IIPOU3BOJICTBE.
CocraB conell, BBI3BIBAIONIUX KECTKOCTh BOJIbl. XUMHUYECKHE TIPOIECCHI, YCTPaHSIONINE
JKECTKOCTb BOJBlL. YPaBHEHUs XUMHUUYECKUX pPEaKLUd, WIUIIOCTPUPYIOIIMUX IPOLIECCHI,
MPOUCXOSIINE IPH YCTPAHEHUH JKECTKOCTU. Y CTPAaHEHHUE BPEMEHHOU JKECTKOCTU OBITOBBIMH U
XUMHYECKUMHU criocobamu. CriocoObl yCTpaHeHUs! TOCTOSTHHON KECTKOCTH.

IIpakTHYecKkHne 3aHATHA

[TpakTuaeckas padora Ne32«KoHIieHTpatus pacTBOPOBY.

CriocoObl BhIpa)Ke€HHsI KOHLEHTpPAIMM PacTBOPOB: MaccoBasl J0JI pacTBOPEHHOTO BEIIECTBa,
MOJIIpHasT M MOJIJIbHAs  KOHUEHTpanuu. Tutp pactBopa. PemieHune — mpakTHKO-
OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha pacyeT KOHLEHTPALUH 3arpsA3HSIONIMX BELIECTB
U UX CpaBHEHHE C MpeJIebHO AoNyCTUMbIMU KoHIeHTpausivu (ITIK).

JlaGopaTopHble 3aHATHUS

JIaboparopHas padota Ne20«OuuncTka Bojbl OT 3arpsa3HeHU nonpenenenue pH Boas».
Hcnonb3oBanue MeTOAOB (UIBTpOBaHMS M aacoOpOLUU Ui OTHIENEHHUs 3arpsa3HeHUd B
uccieayeMoi mpode Boabl. BeIOOp MeToma OYMCTKH B 3aBHCHMOCTH OT BUAA 3arps3HEHHS.
CpaBHenue 3((PEeKTHBHOCTH Ppa3IMYHBIX METOJOB OUYMCTKH BOJBI B Pa3HBIX YCIOBUSX (B
nabopaTtopuu, B JOMAITHUX U TOJEBBIX YCIOBHSIX).

Omnpenenenne pH cpeapl ¢ TOMONIBIO YHUBEPCAIBHOTO HWHAMKaropa. lcnoiab3oBaHue
TUTPOBAHHUS TS OTIPEIeNIEHUs] KUCIOTHOCTH. OmpeenieHre o01meil KUCIOTHOCTH BOJIBI, pacyeT
CBOOOTHON KHCJIOTHOCTH.

OK 01
OK 02
OK 07
IIK 1.2
IIK 1.3

IIK 2.3
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Tema 9.1.3.
XUMUYECKUH KOHTPOJIb
KauecTBa MPOJIYKTOB
YKUBOTHOBOJICTBA u
MTYEJIOBOJICTBA

Conep:xxanue y4eOHOIro MaTepuaJia

KauecTBeHHBI XUMUYECKUI COCTaB IPOLYKTOB KUBOTHOBOJICTBA U ITYEJIOBOJACTBA. BemecTsa,
GbanbCUPUIIPYIONIHE MPOAYKTH MUTAHMS, W BEIIECTBA, 3arPSI3HSIONINE MPOIYKTHI MUTAHUSI.
Binsinue npoayKToB )KMBOTHOBOJCTBA U ITYEJIOBOACTBA HA 3/I0POBbE YEIOBEKA.

OHpeI[GJ'IeHI/IC 3arpA3HAIOINNX XUMHUYCCKHUX BCHICCTB B IPOAYKTAX IIMTaHUA, OIIPECACIICHUC
BCHICCTB, HC 3asBJICHHBIX B COCTABC IMPOAYKTOB ITMUTAHUS.

I[pakTuyeckue 3aHATHS

[IpakTrueckas padora Ne33«Opranudeckue U HEOPraHWUYECKHUE BEIECTBA, BXOJSIINE B COCTAB
MPOYKTOB IMUTAHUS.

Omnpenenenue coctaBa ONIOA Ha COJEpPKaHUE MaKpO- U MHKpPODJIEMEHTOB. V3yueHue
MIPEIOKEHHBIX TIperojaBareieM Oro[ Ha IMPEeAMET XMUMHUYECKOIO COCTaBa, OIpesesieHue
JI0JIEH OT CYTOYHOM HOPMBI MaKpO M MHUKPOIJIEMEHTOB B YKa3aHHOM OJIIOJIE.

[TpakTuueckass pabora Ne34«Pemienrne mNpakTHUKO-OPUEHTHUPOBAHHBIX 3a/lad MO KyJIUHApHOU
TEMATHUKE PA3JTUYHBIX THIIOBY.

JlabGopaTopHble 3aHATUSA

Jlabopatopnas  pabora Ne2l  «MccnegoBaHme  XMMHMUYECKOTO  COCTaBa  MPOJIYKTOB
JKNUBOTHOBOJACTBA U ITYECJIIOBOACTBA. I/ICCJ'ICIIOBaHI/Ie IMPOAYKTOB IMUTAHUA HAa HAJIMIUC YTIJICBOJOB.

I/ICCJ’IGI[OBaHI/Ie MOJIOYHBIX IPOAYKTOB HAa HAJIMYUC Kpaxmajia. HCCJ’IGI{OB&HI/IC IPOAYKTOB Ha
HaJINn4uc rJIFOKO3bI».

OK 01
OK 02
OK 07
IIK 1.2
IIK 1.3

IIK 2.3

Tema 9.1.4.
XUMHYECKUM aHaIu3
npod CpeACTB MO yXOAy
3a JKHBOTHBIMH

Conep:xanue yueOHOro MaTepuaJia

Krnaccugukanys rurneHu4eckux CpesicTB MO yXOAy 3a *KUBOTHBIMHM U UX Ha3Hau€HUE, UCXOJs
U3 XUMHYECKOro coctaBa. neHTHupuKanus THrHeHUYecKuX U Je3uH(UIUPYIOLUX CPEJICTB 10
YXOJy 3a )KUBOTHBIMM I10 XUMUYECKOMY COCTaBY, ONIMCAHUE BO3MOKHOCTEW UX TPUMEHEHUS.

TpC6OBaHI/IH K Ka4€CTBY TUIHCHUYCCKUX U I[e3I/IH(pI/II_[I/Ipy10H_II/IX CpeaACTB IO yXoAy 3a
JKHBOTHBIMU. OnucaHue 0COOSHHOCTEH HMCITOIb30BaHUS TMTMEHUYECKUX U }163I/IH(1)I/II_H/Ipy1-OI_HI/IX
CpCACTB IO YXOA4Yy 3a )KUBOTHBIMH.

IIpakTHYecKkHe 3aHATHA

OK 01
OK 02
OK 07
IIK 1.2
IIK 1.3

IIK 2.3
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[Ipaktuyeckas padora Ne35. «O06macTu NpUMEHEHHS TUTHMEHHUYECKUX CPEACTB IO YXOAy 3a
KUBOTHBIMH, HCXOAS W3 KayeCTBEHHOIO M KOJMYECTBEHHOTO COCTaBa, a TaKXkKe BHUIA
’KMBOTHOTO. XMMHYECKHE COCTABIIIONINE TMTHCHUYECKUX M AC3WHOHUIUPYIONMX CPEICTB 10
YXOJy 32 )KUBOTHBIMH. BO3MOKHBIE aliepreHs.

JlaGopaTopHble 3aHATUSA

JlaGopaTopHass pabora Ne22 «lMccinemoBaHre XUMHUYECKOTO COCTaBa TUTHEHUYECKUX H
Ne3WH(DUIMPYIONIUX CPEICTB MO YXOY 32 JKUBOTHBIMIY).

Omnpenenenne pH BoAHOTO pacTBOpa TUTMEHUYECKUX U JE3UHPUIIUPYIOMIUX CPEACTB M0 YXOIY
3a )KUBOTHBIMU.

Onpenenenne pH c ucnonb3oBanueM MHAUKATOpOB. OlLiEHKa TUIOB CpPeAbl TMTMEHUYECKUX U
NC3UH(UIMPYIONUX CPEACTB IO yXOAYy 3a JKMBOTHBIMH B IPEJACTaBICHHBIX 00pasmax
(cUIIbHOKHMCIIAsS, KUCIIas, C1a00KHCIIas, HEHTpaibHas, MeI0YHasl).

Tema
Uccnenosanne
NPOAYKIAU
dbapmakonoruu
IJIA KUBOTHBIX

9.15.

Coaep:xxanue yueOHOro MaTepuaJia

HpaRanecmle 3aHATHUSA

[Ipaktnueckas pabora Ne36 «[Ipomykius dhapmMakonoruu Ui KUBOTHBIX, KiacCHU(pUKALIUA,
Ha3Ha4YeHHE, TO3UPOBKA, TOOOYHBIE Y(PPEKTHI, aHATOTHY.

[Tpaktryeckas pabora Ne37 «IIpoekT B oOmacTu mpodecCuOHaTbHON AeATENEHOCTI

Bribop 00bexkTOB W MeTONOB HcchedoBaHus. [locTaHoBKa Ieneil M 3amad HMCCIIECTOBAHUS.
Onpenenenve mnpoaykta wucciaefoBanus. OrnpeneneHUue H3TAaloB U COCTABJIEHUE IIJIaHa
HCCIIEIOBaHUSI.

[IpencraBinenrie  pe3yabTaTOB  BBIMOJIHEHHUS  y4eOHO-UCCIIEOBATENBCKUX  MPOEKTOB
(BeICTyIIIIEHHE C TIpe3eHTarueil).O00CHOBaHNE aKTyaJIbHOCTH BBIOpaHHOW TeMbl. BhIsBieHHE
poOsieMbl uccienoBanus. BeiOop 00beKTOB M METOJIOB uccienoBaHus. [locraHoBka 1eneit u
3amauy ucciaenoBaHud. OmpeneneHue MpoaykTa wucciaenoBanus. OrmnpeneneHue 3TanoB U
COCTAaBJICHHE IJIaHA UCCIIEAOBAHUSI.

3amura npoexta: [IpencraBieHue pe3ynbTaToOB BBINOJIHEHUS Y4eOHO-HCCIIEIOBATENbCKUX
MIPOEKTOB (BBICTYIIJICHUE C MPE3EHTAIEH )

OK 01
OK 02
OK 04
OK 07
IIK 1.2

IIK 1.3
IIK 2.3
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JlaGopaTopHble 3aHATUSA

JlaGoparopnast pabora Ne23 «MccrnepoBanue mNpoAyKUMH (DapMaKOIOrUU sl KHUBOTHBIX

Pa3IMYHBIX TPOU3BOIUTENICH 2
(MccnenoBanre Ha KMCIOTHOCTb, IIETOYHOCTh, XUMHUYECKUN COCTAB (3arpsA3HUTENH, MAKPO- U
MUKPO3JIEMEHTBHI.
JlaGopaTopHas pab6ota Ne24 «IIpuroroBieHue pacTBOpPOB C 3aJaHHOM MacCOBOM mjoJei
PacTBOPEHHOTO BEIIECTBA (TIF0K03a, XJIOPUJT HATPHS )». 2
HccnenoBanue npenapaTtoB Ha COBMECTUMOCTb.
Koncyabranumn 10
[IpomexyTouHAs aTTeCTALMSA MO TUCHHUILINHE (PK3aMEH) 8
Bcero 162
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3. YCJOBUS PEAJIM3AIIAN TTPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
AU CHUITIINHBI
3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecIeYeHH 0

JIns peanu3aiyy NporpamMMbl TUCHUIUIMHBI TIPEIyCMOTPEHBI CIICAYIOIIUE CIICIHaTbHbIC
MOMEIICHUS: Y4eOHbI KaOMHET XUMHH U ydeOHasi XUMHUYECKasi 1TabopaTopusl.

MarepuanbHO-TeXHHUECKOE oOecrieueHre KaOMHeTa XUMUUN XUMHUECKOW JabopaTopun
BKITIOYACT: CICIUAIM3UPOBAHHYI0 MeOEIh M CUCTEMbI XPAHEHUS, TEXHUYCCKHE U DIICKTPOHHbBIE
cpencTBa OOy4YeHHs, JEMOHCTPAI[MOHHBIC Y4YeOHO-HAIJISAHBIC ITOCOOMS,IEMOHCTPAIMOHHOE
obopynoBaHue W TPUOOPBI, JTAOOPATOPHO-TEXHOJIOTHUYECKOE O00OpyAOBaHUE, TaOOPATOPHYIO
XUMHYECKYIO0 TIOCYIy, Mojeiu (0OObEMHBbIC M TUIOCKHE), HATypajbHbIE OOBEKTHI (KOJIICKIIHH,

XUMHUYECKHE PEaKTUBBI), 000pyI0BaHUE TA0OPAHTCKOM.

Cl'[eIII/IaJ'[I/I3I/IpOBaHHaH Me0eJIb H CHCTEMbI XPaHCHUA

1 | Cron nabopaTopHBIi AEMOHCTPAIMOHHBIN (C 3aITUTHBIM, XUMOCTOMKUM M TEPMOCTONKHUM
MOKPBITUEM,  PAKOBHHOW, TMOJBOJAKOM W  OTBEICHUEM  BOJbl, CAHTEXHHKOM,
JJICKTPUYCCKUMH PO3ETKAMH, aBTOMATaMH aBaPHITHOTO OTKJIFOUCHHS TOKA)

2 | Crost 1aboOpaTOpPHEI TEMOHCTPAIMOHHBIN C HAJICTPONUKOH (C 3alIUTHBIM, XHMOCTOUKHM H
TEPMOCTOMKHUM MOKPBITHEM)

3 | Cron yueHWUYeCKHi 1a0OpaTOPHBIA, pETyIUPYyeMbIi 1O BBICOTE (C  3alIUTHBIM,
XUMOCTOMKUM U TEPMOCTOMKUM HOKPBITUEM, PAKOBHUHOM, OOPTUKOM IO HAPYKHOMY
Kparo, NOJABOJIKOW M OTBEJICHUEM BOJIBL, M CAHTEXHUKOM)(10 KoIuuecmay ooyuanuwuxcs)

4 | Ctyn yYeHHUUECKUH (no Koauyecmsy 00yuanuuxcs)
5 | OrHerymuTelnp
6 | Jlocka «kmaccHas/PenbcoBasi cucremMa C  KJIACCHOM W HMHTEPAKTUBHOW  JTOCKOM

(mporpammHoe oOecredeHue, MPOEKTOP, KPEIJIeHHs B KOMILIEKTE)/MHTePAKTUBHOM
naHespio (MporpaMMHOE 00ecredeHre B KOMITJIEKTE)

Croa ¢ sAuMKamMHu JUis XpaHEeHUs/TyMOOH (pabouee mecmo npenodasameisi)

-
8 | Kpecio odbucHoe(pabouee mecmo npenodasameris)
9 | Jocka mpobkoBasi/Jlocka MarHUTHO-MapKepHas

10 | Cucrema (ycTpoicTBO) /Uil 3aTEMHEHHUs] OKOH

11 | llka¢ BHITSHKHON MaHOPAMHBII

12 | llIkad g XxpaHeHUs: y4eOHBIX TOcoOmi

13 | AnTeuka yHUBEpcalIbHAs ISl OKa3aHUS IEPBOM MEIUIIMHCKOW TTIOMOIITH

Texuuueckue cpeacraa

1 | MHorodyHKIHOHAJIBHOE YCTPONCTBO/IPUHTED

2 | IHTepakTUBHBIA MPOTrpaMMHO-aNNapaTHBI KOMIUIEKC MOOWJIBHBIM WM CTallMOHAPHBIN
(mporpammHOe o0ecrnieueHue, MpoeKTop, KperieHne B koMmiuiekre)/PenbcoBas cuctema c
KJIACCHOM M MHTEPaKTUBHOMN JIOCKOH (IIporpaMMHOE oOecriedeHne, MpoeKTop, KperieHue
B KOMIUIEKTE )/ MHTEPAKTUBHOM MaHeNbo (MporpaMMHOe o0ecrieueHrne B KOMIUIEKTE)

3 | IlepcoHasibHBIN KOMITBIOTED C Tepudeprueit/HoyTOyK (JIMIEH3MOHHOE IPOrPaMMHOE
oOecrieyeHne, 0Opa3oBaTEIbHBIH KOHTEHT W CHCTEMa 3allUThl OT BPEJOHOCHOM
uHpopMaluu, MporpaMMHoe oOecneyeHue il uudpoBoi  ymaboparopuu, C
BO3MO>KHOCTBIO OHJIANIH-0IIPOCa)

JIeKTPOHHBbIE CPeICTBA 00YYeHHUS

1 | Dnextponnble cpeactBa oOyueHusi/MlHTepakTHBHBIE 10cOOMs/OHIARH-KYpCHl  (HO
pazoenam paboyell npocpammol)

JleMoHCTpalMOHHBbIE YUeOHO-HATJISI/THBIE TOCOOMSI

[EEN

| CrioBapw, cipaBOYHNKH, SHIMKIONSIHS (110 XUMUYECKUM HAYKAM)
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2

KoMIIEKT MOPTPETOB BEITMKUX XUMUKOB

3

[TocoOus HATIISLAHOM 3KCIIO3ULINA

4

Ilepuonnueckas cucrema XumMudeckux 3iueMeHToB JI.M. Menneneesa

Cneuuajn3supoBaHHasi Me0eJlb M CHCTEMbl XpaHeHHsI JJIsl XMMHYECKOil J1adopaTopuu

1 | JlabopaTopHbIii OCTPOBHOW CTOJ (ABYXCTOPOHHMM, C 3alUTHBIM, XUMOCTOWKUM U
TEPMOCTOMKUM MOKPBITHEM, HAJCTOJBEM, C MOJCBETKON M 3JIEKTPUUYECKHUMH PO3ETKaMH,
MOABOJIKOM M OTBEJICHUEM BOJIbl, U CAHTEXHUKOMN)

2 | Ctyn nabopaTOpHBIi, peryJaupyeMbli 10 BBICOTE

3 | Cros nabopaToOpHBIN 1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XHMOCTOHKHM M TEPMOCTOHKUM
MOKPBITUEM,  PAKOBHHOW, MOJBOJAKOM W  OTBEICHUEM  BOJbl, CAHTEXHHUKOMH,
JIEKTPUYECKUMHU PO3ETKAMHU, aBTOMAaTaMHU aBaPUIHOTO OTKJIIOUEHHUS TOKA)

4 | Cron nabopaTopHbBIN JEMOHCTPAMOHHBIN C HAJCTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM)

5 | Ctox ¢ simuKaMu JUlsi XpaHeHHst/ TyMOOi

6 | Kpecmo oducnHoe

7 | Oraerymurenb

JleMoHCcTpanmoHHOE 000PYA0BAHKHE U NPUOOPHI JJI1 KA0MHETA U J1a00paTOPHH

1 | Becnl anekrponnsie ¢ USB-nepexogankom

2 | CToJIMK MTOAbEMHBIH

3 | lenTpudyra neMoHCTpallMOHHAS

4 | lllTaTuB NEeMOHCTPAIIMOHHBIN

5 | Ammapar [uis npoBe/IeHUs] XUMUYECKUX peaklui

6 | Ammapar Kunma

7 | OBnuomerp

8 | I'openka yHuBepcaibHas

9 | [Ipubop Ans WUTFOCTPAMK 3aBUCHMOCTH CKOPOCTH XHMHYECKHX PEaKIMid OT yCIOBUH
OKpY’KarolIen cpebl

10 | Habop juts J1eKTpoIiH3a IEMOHCTPAIIMOHHBIH

11 | [TpuGop 715 ONBITOB MO XMMHUU C INEKTPHUECKUM TOKOM (JIaOOpaTOPHBIN)

12 | [IpuOop /yIsi OKUCIICHUS CIIMPTA HAJl METHBIM KaTaJIM3aTOPOM

13 | [IpuGop y1st MOJTyuEHHsI raJIOUI0ATKAaHOB IEMOHCTPALIMOHHBIH

14 | IIpuGop ni1st moJTyueHHsl pACTBOPUMBIX BELIECTB B TBEPJIOM BHUJIE

15 | YcranoBka i puiabTpoBaHUs 01 BAKYYMOM

16 | [IpuGop i1st onpeesieHns cocTaBa BO3yxa

17 | 'a3oaHayIM3aTop KMCIOPO/1a M TOKCHUYHBIX I'a30B ¢ IM(POBON MHAMKALMEN MTOKa3aTenen

18 | [TpuOop /1t MIUTIOCTPALIMH 3aKOHA COXPAHEHHUsI MacChl BEIIIECTB

19 | VcraHOBKa JUIsI TIEPETOHKHY BEIICCTB

20 | bapometp-anepous

21 | Habop Ui n3ydeHusi BOAOPOAHOM SHEPreTUKU

22 | pH-metpbI(donornumensnoe sapuamuenoe obopyodosarie)

JlabopaTOpHO-TeXHOJI0rn4ecKoe 000py10BaHHe I Ka0NHeTAa U JiadopaTopun

1 | Ilpubop asns moJydeHus TajJouI0aJIKaHOB U CJI0KHBIX A(UPOB J1a00paTOPHBIi

2 | Konbonarpesareib

3 | DIeKTpoIuIMTKa

4 | bansg koMOMHHpPOBaHHAS JTAOOpATOPHASI

5 | Bechl juist chllTydnx MaTepuasioB

6 | [Tpubop aJIs OJTyYeHUs T'a30B

7 | CnuproBka gabopaTopHas

8 | MarauTtHas Menianka

9 | Mukpockon uupoBoii ¢ pyKOBOJCTBOM I10JIb30BATENsl M MOCOOMEM JIJIsl YUAITHXCS
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10

Habop a5t 9uCcTKH ONTHKU

11

Habop nocy bl 17151 peakTHBOB

12

Habop nocy bl u npuHaAJIeKHOCTEH 1711 pabO0ThI C MAJILIMU KOJIMYECTBAMU BEIIIECTB

13

Habop npunaasiexxHoCTel 1151 MOHTaXa NMPOCTEHIINX TPUOOPOB MO XUMHHU

Habop nmocyibl ¥ IpUHAAISKHOCTEH U3 ponuiieHa (MUKpoIadopaTopusi)

JlabopaTopHasi XuMHUYeCcKas NMOCy/aa 1Jisli KaOUHeTa U J1adopaTopuu

Kommuiext k010 JACMOHCTPAIMOHHBIX

Habop npobok pe3nHOBBIX

Ilepexon CTEKISIHHBII

[Tpobupka Bropua

[Tpobupka IByXKOJEeHHAas!

CoenmMHnTENb CTEKIITHHBIN

3akKM BUHTOBOM

3axxum Mopa

OO (N[OOI |WIN(F-

[Imadr cHIUKOHOBBIN

[EEN
o

KoMIieKkT cTeKIsTHHON IOCyabl HA mnmbax I[eMOHCTpaI_II/IOHHHﬁ

[EEY
[EEN

Jo3upyroree ycTpocTBO (MEXaHUYECKOE)

[EEN
N

KowmrmiekT m3aenmii u3 kepamuku, Gapdopa u dasaca

[EEN
w

KommiekT s1okek hapdopoBbix

[EEN
N~

KoMIiekT MepHBIX K0JIO Majloro oobema

[EEN
o1

KoMIIekT MepHBIX KOJIO

[EEN
(op]

Kommekt MCPHBIX TUJIMHAPOB IJIACTUKOBBIX

[EEN
\‘

Kommext MCPHBIX HUJIMHAPOB CTCKILIHHBIX

[EEN
oo

Kommmext BOPOHOK CTCKJIAHHBIX

[EEN
©

Kommekt numeTok

N
o

KommiekT cTakaHOB IJIACTUKOBBIX/CTEKIISTHHBIX

N
[

KommiekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmiekT cTakaH4nKOB JJIs1 B3BCIIIMBAHUA

N
w

Kowmmext CTYIIOK C IIECTUKAMU

N
N

HaGop mmaTeneit

N
(6]

Habop nunieTon

N
(2]

Habop yvamek Iletpu

N
~

TpyOka cTekisiHHas

N
oo

DKCUKATOP

N
(o]

Yama KpUCTAJIN3ALIMOHHAA

w
o

[I{unup! TUTETbHBIE

w
-

broperka

w
N

[Tpobupka

w
w

banka Mo pCaKTUBEI ITOJIUITHUIICHOBAA

w
S

banka mmog PCAKTUBLI CTCKIISIHHAA U3 TCMHOI'O CTCKJIA C HpHTCpTOfI HpO6KOfI

w
a1

Ha0op CKIISIHOK JJ1s1 paCTBOPOB PEAKTUBOB

w
(op}

ITanouka cTekIssHHAS

w
-~

[lItatuB ass mpoOUPOK

w
(e}

Komrrext CpCACTB IJIsd HHﬂHBHI{yaﬂLHOﬁ 3allIUThI

w
(o]

Komrtext TCPMOMCTPOB

SN
o

CYHH/IJ'IBHaH MaHECJIb IJId MOCYAbI

ISN
[UEN

obopydosaniue)

OunpTpoBanbHast ~ Oymara/GuiubTpbl  OyMaXKHBIC(OONOIHUMENbHOE — B8APUAMUBHOE

Mogaesan (00beMHBIE U IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJLIeKIUN, XHMUYeCKHe
peaKTHBBI) JIsl KaOUMHETAa M J1a0opaToOpUu
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KoMmmiekT Mojieniell KpUCTAIUIMUECKUX PELIETOK

Mojenb MOJIeKYJIbl OelIKa

Habop 115 MojenupoBaHusi CTPOSHUSI HEOPIraHUYECKUX BEILIECTB

Ha60p JJI1 MOACTIMPOBAHUA CTPOCHMS OPTraHNMYCCKUX BEIICCTB

Habop 115 MmojenupoBaHusi CTPOSHUS. aTOMOB U MOJIEKYJI

Ha60p JJI1 MOACTIMPOBAHUA DJICKTPOHHOI'O CTPOCHHMS aTOMOB

KoMmimekT xoyuieknui

VN[OOI |WIN |-

KoMImiekT XuMmdecKkux PCAKTUBOB

O6opynoBaHue J1a00OPAHTCKOM Ka0MHETAa XHMHHU

Cron ¢ AuMKamMHu JUis XpaHEeHUs/ TyMOOH

Kpecno obucnoe

Crton 1a00paTOpHBI MOCUHBIH

CYIHI/IJIBHEUI MaHCJIb AJId IMOCYAbI

[Ixad mist XxpaHeHUs y4eOHBIX TOCOOMIA

[Ixad m1st XxpaHEeHUs XUMUYECKUX PEAKTHBOB

[Ixad mist XpaneHus 1a00paTOPHOIN MOCYIbI/TIPUOOPOB

[IIkad BBITSAKHON

OOV |01 W|IN|F-

JlaGopaHTckuii cTON

[EEN
o

Cryn 1abopaTopHbIil, peryJIMpyeMblii 10 BBICOTE

[EEY
[EEN

DNeKTpUUECKUH aKBaJIUCTUILIATOD

[
N

[Ixad cynmibHBIN

[EEN
w

Pe3nHOBBIE IEpUATKHU

[IEN
IS
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3.2. UndopmanuonHoe odecneyeHne peaau3aluu NporpaMmbl

Jlnst peanu3anuu mporpaMMbl TUCHUIUIMHBL OWONIHOTEYHBIN (oHA 00pa3zoBaTeIbHOMN
OpraHu3aIlMi HMMEET TIEYaTHBIC U AJIEKTPOHHBIC YYEOHUKH U pa3pabOTaHHBIE B KOMILJIEKTE C
HUMU yueOHbIE TOCOOUS , AOMYIIEHHBIE K MCIOIb30BAHHUIO TPU peanu3ainu 00pa3oBaTelbHbBIX
IporpaMM CpeaHero mpodecCHOHATBFHOTO O00pa30BaHUA, pealu3yeMbIXx Ha 0a3e OCHOBHOTO
o01ero o6pa3oBaHusI.

[Ipu peanu3anuu MpoOrpaMMbl JUCIUTLIMHB BO3MOYXKHO HCIOJIB30BAaHUE JJICKTPOHHBIX
o0pa3oBaTeNbHBIX  PECYpcOB,  JAOMYIIEHHBIX K  HCIOJB30BAHUIO TPU  peaTu3aluu

06pa3OBaTCJ'IBHBIX nporpaMm CpCaHECro 06]].[61“0 06pa30BaHI/I$I.
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4, KOHTPOJIb

n OIEHKA

OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMAA

KouTponp u omeHka pe3yibTaToB OCBOEHHUS OOIIe00pa30BaTeIbHON JUCIUILIMHBI
pacKpbIBalOTCA Yepe3 AUCUUILTHHAPHBIE Pe3yJIbTaThl, HalpaBieHHbIE Ha (OPMUPOBAHUE OOIIMX

U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3esiaM U TeMaM COJIepKaHus yueOHOro MaTepHraa.

Oo6masi/npodeccuoHanbHast Pasznen/Tema Tun oneHoYHBIX
KOMIIeTEeHIHA MepOonpHUsSITHIH
OK 01. Beibupats criocoOsI Tema 1.1-1.7
pelIeHUs 3a1a4 Tema 2.1-2.3
N TectupoBanue
npodeccuoHaIbHON Tema 3.1
NEITEILHOCTHU Tema 4.1 YcrHblii onpoc
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4 N
Pemenne pacu€rHbIX 3a1a4
KOHTEKCTaM Tema 6.1
Tema 7.1 HaOmronenue 3a Xoq1oM
Tema 8.1, 8.2
Tema 9.1.1-9.1.5 BBITIOJIHCHUS TIPAKTUKO-
OK 02. Ucmons30Bars Tema 1.2 OPUEHTUPOBAHHBIX 3aJaHUN
COBPEMEHHBIE CPEACTBA Tema 1.4-1.7 o
ITOMCKa, aHaJIN3a U Tema 2.1, 2.2 PCACTABJICHHAC PE3yIIbTATOB
uHTepnperauuu nHpopmanuu, | Tema 4.1, 4.2 IIPAKTHUYECKUX U
1 nH()OPMAIMOHHBIC Tema 5.2-5.4
J1a00paTOPHBIX pabOT
TEXHOJIOTHH JII BeIOJIHEHUs | Tema 6.1
3a/1a4 IpodeccHoHaIbHOM Tema 7.1 [TpoBeaeHNE XUMHYECKOTO
EeATENLHOCTH Tema 8.1, 8.2
Tema 9.1.2-9.1.5 JKCHCpUMEHTA
OK 04. Tema 1.7 Brimonaenue
Opdexrnero Tema2.1,2.2 KOHTPOJIbHBIX
B3aMMO/ICHCTBOBATh U Tema 4.1, 4.2
paboTaTh B KOJIIEKTUBE U Tema 5.2-5.4 pabor 1o
KOMaHAe ¥Z$2 g} paszaenam AUCUUTUINHBI
Tema 8.1, 8.2 Or1eHKa CaMOCTOSITEILHO
Tema 9.1.5 .
OK 07. ConeiicTBOBaTH Tema 1.7 BRITOTHCHHBIX Sa/aHHH
COXPaHEHUIO OKpYXkKarolen Tema 2.3 3amuTa yuyebHo-
cpensl, pecypcocoepexxenuto, | Tema 5.1 HCCITE TOBATETBCKOTO
OPUMEHSTH 3HaHUS 00 Tema 7.1
W3MEHEHUH KIIMMaTa, Tema 8.1, 8.2 MPOEKTA (C y4EeTOM

MPUHIIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, 2P (HEKTUBHO

Tema 9.1.2-9.1.5

JIEWCTBOBATH B YPE3BbIUYANHBIX

CUTYaITUsIX

IIK 1.2. Ilposeoenue | Tema 1.6
eéemepunapno-canumapnuix | Tema 1.7
Meponpusamuil ona | Tema 8.1, 8.2
npeoynpexcoenus Tema 9.1.1-9.1.5
603HUKHOBEHUS Oonesnei

HCUBOMHDIX.

Oymymeit
npodeccHoHaNBHOMI
JIeSITEIbHOCTH )

3anuTa penieHus Kenc-3aaaqy
(c yaerom Oymymiei
npodeccHoHaNBHOMI

JIeATETLHOCTH)
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IIK 1.3. Ilposeoenue
6emepuHapHO-caHUmMapHsIX
Mmeponpuamuii 8 yCl08UAX

Tema 1.6
Tema 1.7
Tema 8.1, 8.2

CReUUAIU3UPOBAHHBIX Tema 9.1.1-9.1.5
HCUBOMHOB0OUECKUX

X034iiCme.

IIK 2.3. Buvinonnenue | Tema 1.6,
J1e4eOHO-0UuazHOCMUYecKuUx Tema 1.7
6emepuHapHbvIX Tema 8.1, 8.2
Mmeponpuamuit 6 ycaoeusax | Tema 9.1.1-9.1.5
CReyUANU3UPOBAHHBIX

HCUBOMHOB00UECKUX

X03A1Cme.

Brimonnenue 3aganui

MIPOMEXKYTOYHOM aTTECTALUU
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