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1.OBIIIASI XAPAKTEPUCTUKA YYEFHOM JACIHUILIAHBI

1.1. ObaacTs npuMeHeHHs1 padoyeil MPoOrpaMMsl
PaGouass mporpamMmma ydeOHOW AWCIMIUIMHBI  SIBISICTCS YacThl0 MPUMEPHOM  OCHOBHOM

npodeccruoHanbHON 00pa3oBaTesbHOM nmporpaMmsbl B cootBeTcTBHM ¢ PI'OC 1no nporpamme MoAroTOBKU

KBATU(UIIMPOBAHHBIX padouux u ciayxamux 43.01.09 [ToBap, konguTEp.

1.2 Mecto y4yeOHO#l AMCOMIUIMHBI B CTPYKTYpe OCHOBHOH Npo(eccCHOHAIBLHOI 00pa3oBaTeIbHOM

NPOrpamMMbl: JUCIUIUIMHA BXOAUT B 00111€00pa30BaTeIbHbIN HUKIL.

1.3. Hean n 3axa4n y4eOHOM AUCHMIIMHBI — TPeOOBaHNs K pe3yJIbTaTaM OCBOCHUS JUCHHUIINHBI:
DopMUPOBAHUE Y CTYICHTOB MPEICTABICHUS O XUMUYECKOM COCTaBIIAIONIEH €CTECTBEHHO-HAYYHOU

KapTUHBl MHUpPAa KAaK OCHOBBI IPHUHSATHUS DPEIIEHUN B JKU3HEHHBIX U IPOU3BOJICTBEHHBIX CHUTYyalMSX,

OTBETCTBEHHOTO TIOBEJICHUS B IPUPOTHOU Cpeie.
3agauyu AMCHMILINHBI:

1) chopmMupoBaTh NOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKaHU XMMUYECKUX IIPOLIECCOB U ABJICHUN B
OKpYXKaloIllel cpeze, LEJIOCTHOM Hay4HOM KapTHHBI MHUpa, B3aUMOCBA3M U B3aMMO3aBHUCHUMOCTHU
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIBI HEOPIaHUYECKUX M OPraHUYECKHUX BEIECTB, yPaBHEHHUS
XMMUYECKUX PEaKLUUH, OOBACHATh UX CMBICH, MHTEPIPETUPOBATh PE3yJIbTaThl XMMHUYECKHX
9KCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM IPOBEAEHUS MPOCTEHININX XHUMHUYECKUX HKCHEPUMEHTAIbHBIX
UCCIICIOBAaHUI C COOJIIOJICHHEM TMpaBHJ O€30MacHOro OOpalleHUsl C BELIECTBAMU U J1aOOPaTOPHBIM
000opyI0BaHUEM;

4) pa3BUTh YMEHHUS UCIOJNb30BaTh HHPOPMALMIO XHMHUYECKOTO XapakTepa U3 pa3InyHbIX
HUCTOYHUKOB;

5) cdopmHupoBaTh yMEHHUS MPOTHO3UPOBATH IOCIEACTBUS CBOCH ACATEIBHOCTH U XHUMHYECKHX
IPUPOJHBIX, OBITOBBIX U IPOU3BO/ICTBEHHBIX IIPOLIECCOB;

6) chopMHpoBaTh MOHMMAHUE 3HAYUMOCTH JTOCTHMIKCHUH XUMHUYECKOM HAYKW W TEXHOJOTHH ISt
Pa3BUTHS COIMATBHOM U MMPOU3BOJICTBEHHOM cep.

JlosskeH 3HATH:
® gajicHellue XumMuyecKue NOHAMUA: BEIIECTBO, XUMUYECKMH DIIEMEHT, aTOM, MOJIEKYIa,

OTHOCHUTEJIbHBIE aTOMHasi U MOJIEKYJISIpHAs MaccChl, MOH, aJUIOTPONMS, M30TOIBbI, XUMHUYECKas CBS3b,

JIEKTPOOTPHULIATEIEHOCTh, BAJIGHTHOCTh, CTEIIEHb OKUCIICHHS, MOJIb, MOJISIpHAs! Macca, MOJIAPHBIN 00beM,

BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOIO CTPOEHHUS, PACTBOPBI, DJIEKTPOIUT U HEAIEKTPOJIUT,

JNEKTPOJIMTUYECKAsT JUCCOLMALUSA, OKUCIHUTEIb W BOCCTAHOBHUTEIb, OKHCICHHE H BOCCTAaHOBIICHUE,

TEIIOBOH 3(PQEKT peakuuu, CKOPOCTh XHUMHMYECKOH peakIuH, KaTalu3, XHMHYECKOEe pPaBHOBECHE,

YIJIEpOIHBIN CKeeT, (PYHKIMOHAIbHAs TPYIIa, H30MEpHsl, TOMOJIOTHS;
® OCHOGHbIE 3AKOHbI XUMUU: COXPAHEHUS MacChl BEIECTB, IOCTOSIHCTBA COCTAaBa, NEPUOANUECKUN

3aKOH,;

® OCHOGHblE Meopuu XUMuU: XUMUUYECKONU CBSI3U, AIEKTPOJIUTUYECKOW AMCCOLMALMM, CTPOCHHUS
OpraHUYEeCKUX COCTUHEHUH;

® gadiCHelluue Geulecmea U Mamepuanbl: OCHOBHBIE METaJIbl U CIUIABBI; CEpHas, COJIAHAs,
a30THasl U YKCYCHasl KHUCIIOTHI; ILEI0YH, aMMHAK, MUHEpaJIbHbIC YIOOpEHUs, METaH, STUIEH, alleTUJIEH,
O€H30J1, 3TaHOJN, XXHUPHI, MbUIa, TJIIOKO3a, caxapo3a, Kpaxmall, KJIeT4aTKa, OCJIKM, MCKYCCTBEHHBIC U
CUHTETHYECKUE BOJIOKHA, Kay4yKH, INIACTMACCHI;

Jo1sKeH ymeTh:

. HAa3bl6amb N3YYCHHBIC BEIIECTBA I10 «TPUBUATIBHONY» MM MEKIYHAPOIHOU HOMEHKIIATYPE;

. onpeodenams: BaJCHTHOCTb U CTEIIEHb OKUCIEHHSI XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U
B COCIUHEHMSX, 3aps MOHA, XapaKTep CPEAbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHHM,
OKHCJIUTEIb M BOCCTAHOBUTEIb, IPUHAIIEKHOCTh BEIIECTB K PA3JIMYHBIM KJIaccaM OpraHMYeCKHX
COCIUHCHHI,

. XapaxKmepu3zo6amsp: 3IEMEHTHl MaJIbIX IEPUOAOB IO UX IMOJIOKEHHUIO B NEPUOAMUYECKON CHCTEME
JI..MenneneeBa; oOmmue XHMHYECKHE CBOWCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIAacCOB
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HEOPraHWYECKUX M OPraHUYECKUX COCOUHCHHM; CTPOCHHME M XMMHUYECKHE CBOMCTBA M3YYCHHBIX
OPraHUYEeCKUX COCIUHEHUM;

. 00bACHAmMB: 3aBUCUMOCTb CBOMCTB BEILECTB OT MX COCTAaBa U CTPOEHUS; IPHUPONY XUMHUYECKOU
CBSI3U (MOHHOM, KOBaJEHTHOM, METAININYECKON), 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEaKIUU U
MIOJIO’KEHUSI XMMUYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX (PaKTOPOB;

. 6bINONIHAMb XUMUYECKUI IKCHEPUMEHm TI0 PACIO3HABAHUIO BAXHEHIIMX HEOPraHUYECKUX H
OpPraHUYECKUX BELIECTB;
o npPo60OUmMb CaMOCTOSTEIILHBIA MOUCK XUMHUYECKOW MH(POpPMALMU C UCIOJIb30BAHUEM Pa3IMYHbBIX

HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX M3JaHUM, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHeTa);

HCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUHU JIJIs1 00pabOTKU U Tiepeaud XUMUIECKOW HH(POpMAIIH

U ee MpeACTaBICHUS B pa3INYHBIX popMax;

OcBoeHue conmepkaHus YYeOHOW ITUCIUIUIMHBI «XUMHS» 00€CIeYnBaeT JOCTIKEHUE CTYIECHTaMH
CIIEYIONIUX Pe3yabTATOB:
® JIUYHOCHIHBIX:

O YCTOMYMBBIA MHTEpEC K UCTOPHUM U JOCTHXKEHHUAM B OOJACTH €CTECTBEHHBIX HAyK, YYBCTBO
TOPJIOCTH 32 POCCUMCKUE €CTECTBEHHBIE HAYKH;

O TOTOBHOCTh K TMPOAOHKCHUIO 0Opa3oBaHMs, TMOBBIIICHUIO KBAIM(PUKAIMK B HW30paHHOMN
npohecCHOHANBLHOM IEATEIILHOCTH C UCIIOJIb30BAaHNEM 3HAHUH B 001aCTH €CTECTBCHHBIX HAYK;

O O0OBEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIIMH B 00JAacTH E€CTECTBEHHBIX HAyK s
yeloBeKa M O0O0IlecTBa, YMEHHE HCIIOJIb30BaTh TEXHOJIOIMYECKHWE JOCTH)KEHHUS B 001acTu
GU3MKY, XUMHAHM, OWOJOTHH JUIsl TOBBIMICHUS COOCTBEHHOTO HWHTEIUICKTYAJIbHOTO PAa3BUTHUS B
BBIOpAaHHOU MTPOPECCHOHATBHON JeATEILHOCTH,

O YMEHHE MPOaHATH3UPOBATH TEXHOTCHHBIC MOCIEACTBHS ISl OKPYXKAIOMIEH cpeabl, OBITOBOM U
IIPOU3BOJICTBEHHON JESATEILHOCTH YEIIOBEKA;

O TOTOBHOCTH CAMOCTOSATEIHHO JOOBIBaTH HOBBIC ISl CeOS €CTECTBEHHO-HAYYHBIE 3HAHUS C
HCIOJIb30BaHUEM JJISl 3TOTO JOCTYIHBIX UCTOYHUKOB HH(OPMALINK;

O YMEHHUE YNPABJIATh CBOEWU MO3HABATENILHON JESITENIbHOCTHIO, MPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

O YMEHHE BBICTPAaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMaHE MO PEIICHHI0 OOIINX
3aJa4 B 00JJaCTH €CTECTBO3HAHUSI.

* _Memanpeomemuoix:

O OBJAJICHHE YMEHUSMU M HaBbIKAMHU pPAa3JIMYHBIX BHUJOB IO3HABATEIbHOW MAEATEIBHOCTU IS
M3Y4YEHUS Pa3HbIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOI'O MUPA;

O TPUMEHEHUE OCHOBHBIX METOJOB TNO3HAHHS (HAONIONEHHUs, HAYYHOIO OHKCIEPUMEHTA) s
W3YYCHUS PA3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHON KAapTHUHBI MHpPA, ¢ KOTOPHIMU BO3HUKAET
HEOOXOAMMOCTh CTAJIKUBATHCA B MPOdeCcCHOHATBHOM cdepe;

O YMEHHUE ONpEeNeNsITh LEIH U 3aJaud IeATeIbHOCTH, BHIOMpPATh CPeACTBa Uil UX JOCTH)KCHUS Ha
MIPAKTUKE;

O YMEHHE HCIIOJIb30BaTh pAa3JIMYHblE MCTOYHMKHM JUIsI TIOJYyYEHHUS €CTEeCTBEHHO-HAyYHOMU
uH(GOpPMAIIMU U OIEHUBATh €€ JOCTOBEPHOCTH /ISl JOCTH)KCHHUS ITOCTABJICHHBIX IIeJIel U 3a1a4.

® NpPeOMemHbIX:

o c(hopMHPOBAaHHOCTH MPEICTABICHHIA O IIEJIOCTHOW COBPEMEHHON €CTECTBEHHO-HAYYHOUW KapTHHE
MUpa, MPUPOJE KaK €JUHON LETOCTHOU CUCTEME, B3aUMOCBSI3U YEJIOBEKa, MIPUPOABI U OOIIECTBA,
MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoid;

O BIAJCHHE 3HAHMSIMH O Hauloyiee BaXHBIX OTKPBITHSAX U JOCTIDKEHHUAX B o0nactu
€CTECTBO3HAHMS, TIOBIUSBIINX HA IBOJIOILHUIO MPECTABICHUHN O MPUPOJIC, HA PA3BUTHE TEXHUKU
1 TEXHOJIOTHIA;

o0 c(hOpMHPOBAaHHOCTh yMEHHS TPUMEHSITh ECTECTBCHHO-HAYYHBIC 3HAHUS Ui OOBSICHEHUS
OKPYKarOIINX SIBJICHUH, COXpaHeHHUs 3JI0POBBS, obecrieyeHust 0e30MmacHOCTH
KU3ZHEACITEIbHOCTH, OepeKHOTO OTHOILICHUS K MpUpPO/IE, palMOHAIBHOTO
MIPUPOIONOIB30BaHUS, @ TAK)KE BBIMIOJIHEHHSI POJIM TPAMOTHOTO MOTPEeOUTENS;



o0 c(hOopMHpPOBAaHHOCTh MPEJICTAaBICHUA O HAYYHOM METOJAE IO3HAaHUS MPHUPOABI U CPEICTBaxX
U3Y4YEHUsT MEeraMHupa, MaKpoMHpa U MUKPOMHUPA; BIAJCHUE MPUEMaMU €CTECTBEHHO-HAYYHBIX
HaOJI0/IEHU, ONBITOB, UCCIIEIOBAHUHN U OLEHKU JJOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB;

O BIJAJICHUE TOHSITHIHBIM anmapartoM €CTECTBEHHBIX HAayK, IO3BOJIIONIMM I[I03HABaThb MHUD,
y4acTBOBaTh B JMCKYCCHSX IO €CTECTBEHHO-HAyYHBIM BOIIPOCAaM, HCIOJIb30BaTh Pa3lIUYHbIC
UCTOYHUKUA HH(OpMANMU 7S TMOATOTOBKA COOCTBEHHBIX pPa0OT, KPUTHUYECKH OTHOCHTHCS K
coobmenusiMm CMU, conepkamumM HayqIHY0 HH(OPMAITHIO;

o c(hopMHPOBAaHHOCTh YMEHUN TOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHUS IS
Ka)JI0T0 YeJIOBeKa HEe3aBUCUMO OT €T0 NMpOo(hecCHOHAIBHON AEITENbHOCTH, pa3inyaTh (pakThl 1
OIICHKH, CPAaBHUBATh OLICHOYHBIEC BHIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSIMU OLICHOK U CBS3b
KPUTEPHUEB C OMPENECICHHON CUCTEMOM LIEHHOCTEM.

B mporecce ocBoeHHS AUCIUIUIMHBI Y CTYACHTOB AOKHBI (popMupoBaThes obmue kommetreHuu (OK):
OK 01. Boibuparp crnocoObl pemieHHus 3agad Npo(hecCHOHAIBHOW NeATeNIbHOCTH MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM
OK 02. Hcnonp3oBaTh COBPEMEHHBIE CPEJCTBAa IMOMCKA, aHATW3a M HMHTEpPIpEeTaluu HH(POpMAIMUA U
nH(OPMAaLIMOHHBIE TEXHOJIOTUH IS BHIIOTHEHUS 3a7a4 Npo(deCcCHOHAIbHON AesITeNIbHOCTH
OK 04. 3ddexTuBHO B3aUMOICHCTBOBATh U PabOTATh B KOJUIEKTHBE M KOMaH/IE
OK 07. ConeiicTBOBaTh COXPaHEHHIO OKPYKAIOIICH CPe/Ibl, PECYpPCOCOEPEIKCHUIO, TPUMEHATh 3HaHUS 00
W3MECHECHUM KIIMMaTa, TMPUHIUNB OEpeXIMBOTO MPOHW3BOACTBA, J(P(HEKTHUBHO JCHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIHIX
JIP.2. TlposiBnstominii aKTUBHYIO TPaXKIaHCKYI TMO3UIHUIO, JAEMOHCTPUPYIOIIHMM MPUBEPKEHHOCTH
MPUHIIMIIAM YE€CTHOCTH, TOPSAOYHOCTH, OTKPBITOCTH, DKOHOMUYECKH AaKTUBHBIH M YYacTBYIOIIMH B
CTYZICHYECKOM M TEPPUTOPUAIBHOM CaMOYIPaBICHHUH, B TOM YHCIE Ha YCIOBHIX J0OpPOBOJIBYECTBA,
MPOIYKTUBHO B3aWMOJICHCTBYIONINH 1 yUaCTBYIOIIHMHA B IESITEIILHOCTH OOIIECTBEHHBIX OpTaHU3aIINM.
JIP.5.JIeMOHCTpUPYIOIIHUM TPUBEPKEHHOCTh K POJHOM KYJIBTYpPE, MCTOPUYECKON IIaMATH HAa OCHOBE
mo6Bu k PoxauHe, pomHOMy Hapody, Malod pOAMHE, NPUHATHIO TPAAWLIUOHHBIX LIEHHOCTEH
MHOTOHaIlMOHaIbHOr0 Hapoaa Poccun
JIP.7. Oco3Haromuii MpuOPUTETHYIO IEHHOCTh JIWYHOCTH YEJIOBEKA; YBAKAIOIIUHA COOCTBEHHYIO U UYXKYIO
VHHUKAITHHOCTh B PA3JINYHBIX CUTYAIIHIX, BO BCeX (opMax U BUIAX JEATCIHHOCTH.
1.4. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHUE YUYeOHOM TUCHMIINHBI:

Bcero ydeOHas Harpy3ka oOydatommxcs — 94 yacos

Harpy3ka Bo B3aUMOI€MCTBUH C MPETOIABATEIEM

Bcero — 94 yacoB, B TOM 4HCJIE:

- TeOpeTHIecKoe ooyuenue — 34 u;

- nabopaTopHbIe U MpaKTUIecKue 3aHsATus — 60 u.;

- caMoCTosTeNbHAas paboTa — HE MPEIYyCMOTPEHO.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOI JMCIHUIIJIMHBI M BUABI Y4e0HOH padoThl

Buj yueOHoii padoThl Konuuecmeo
Yacoe

YuyeOHas Harpy3ka (Bcero) 94
YyeOHast Harpy3ka Bo B3aUMOJACHCTBUM € MpenoaaBaresieM (Bcero) 94
B TOM YHCJIE:

TEOPETHYECKOE 00yUeHUE 32
71a00paTOpHBIEC U MPAKTUYECKUE 3aHITUS 60

B TOM YHCJIe TPOPECCHOHAITBHO - OPUEHTUPOBAHHOE COJIEPIKAHME 42
KOHTPOJIbHBIE pabOTHI -
KypcoBas paboTa (IpoeKT) -
[Ipomexytounas arrectanus (B Buae AudGhepeHIimpoBaHHOTO 3a4eTa) 2
CamocrosiTesibHas padoTa 00y4arIUXCcs 0




2.2. TemaTnuecKHil IUIaH M coJep:KaHue YUeOHOM M CUMITHHBI « XUMHA»

HanmeHoBaHMe pa3aeioB U TeM Coaep:xxanue yueOHOro MaTepuaJia, JJadoparopHsie padoThl U IPAKTHYECKHUE O0bem | ®opmupyemMble
3aHATHS, CAMOCTOSITeIbHasi padoTa 00y4aluuxcs 4aco0B KOMIIeTEeHIHH
1 2 3 4
1 cemecTp — 56 yacoB

Paznen 1. O6o6m1aromniee 4 OK.1.,0K.2,
NMOBTOpeHHE 1. Texuuka 6e3omacHOCTH B KaOnHeTe XUMUU. OCHOBHBIE TOHSITUSA XUMUH 2 OK.4, OK.7,

2. TlepuoauuecKuii 3aKOH M MEPUOAMYECKAs CHCTEMA XUMHUYECKHUX DJIIEMEHTOB B CBETE 2 JIP.2, JIP.5,

TEOPUH CTPOEHUS aTOMa JIP.7

OK.I1., OK.2,

Paznen 2. Opranunyeckasi XuMusi 52 OK 4, OK.7,

3. [IpeameT opraHu4ecKol XUMUHU. 2 JIP.2, JIP.S,

4. Knaccudukanusi OpraHM4ecKMX BEIECTB. 2 JP.7

5. IlpenenbHbIE YTIEBOAOPOIBI. 2

IIpodeccnonabHO - OPUEHTHPOBAHHOE COAEPKAHM E 2

6.1lpakTnueckas padora «CBolCTBa IPEJEIBHBIX YIIEBOIOPOLOBY.

IIpodeccnoHaNbHO - OPHEHTHPOBAHHOE COACPIKAHME 2

7. IlpakTHyeckas padora «[lonyyeHre U IpUMEHEHHUE NTPENEIbHBIX YTIIEBOJAOPOIOBY.

IIpodeccnoHanbHO - OPHEHTHPOBAHHOE COACPIKAHME 2

8.IlpakTuyeckas padora «PemeHue 3agau»

IIpodeccnoHaNbHO - OPHEHTHPOBAHHOE COACPKAHME 2

9.1lpakTuueckas padora «PemieHue 3amau»

10.HenpenenbHbIX yraeBOAOPOIOB 2

IIpodeccnonanbHO - OPUEHTHPOBAHHOE COAEPKAHM E 2

11.JIpakTHyeckas padora «CBoiCTBa STUICHAY.

IIpodeccnonanbHO - OPUEHTHPOBAHHOE COAEPKAHM E 2

12. IlpakTHyeckasi pabora «llonyueHne, IpUMEHEHUE ITUIICHA.

13. J/IueHoBbI€ YyrieBOAOPOIbI. 2

14. AlleTUIIEHOBBIE YTIIEBOJIOPO/bI. 2

IIpodeccnoHaNbHO - OPHEHTHPOBAHHOE COACPIKAHME 2

15.IIpakTuyeckasi padora«Pemenne 3a1a4q Ha BEIBO (OPMYIIBI OPTaHUIECKUX
BEILIECTB)




IIpodeccnoHanbHO - OPHEHTHPOBAHHOE COACPIKAHME
16.I1pakTuyeckasi padora«Pemenne 3axa4 npoeCCHOHATBHON HANIPABICHHOCTH

17.ApeHsl.

18.ITpupoHbIil 1 TOMYTHBIN HEDTIHOHN Ta3bl.

19. Hedtb. Hedrenponykrsl. Kokcoxumuueckoe mpou3BOACTBO.

IIpodeccnonanbHO - OPUEHTHPOBAHHOE COAEPKAHM E
20.JIpakTnyeckasi padora «Penienue 3a1a4 npodeccHoHaIbHOM HAPaBICHHOCTHY

NN

IIpodeccnonanbHO - OPUEHTHPOBAHHOE COAEPKAHM E
21.JIpakTnyeckasi padora «Penienue 3a1a4 npodeccHoHaIbHOM HAPaBICHHOCTH

[\

22.CnupTsl.

23. DeHoJIbl: CTPOEHUE, CBOMCTBA, MOJYYEHUE U IPUMEHEHUE

24. Anpaerusipl, UX CTPOCHHE, CBOMCTBA, MOJTyYEHUE, TPUMEHEHUE

25. Kap6onoBsie kuciotel. CTpO€HHE U CBOMCTBA.

IIpodeccnoHaNbHO - OPHEHTHPOBAHHOE COACPIKAHME
26.1lpakTnueckas padbora«Pacno3HaBaHue miIacTMacc U BOJOKOH)

NN

IIpodeccnoHanbHO - OPHEHTHPOBAHHOE COACPIKAHME
27 I1pakTyeckasi padora «Pemenue 3a1ad npodecCHOHATBLHON HAITPABICHHOCTH

IIpodeccnoHaNbHO - OPHEHTHPOBAHHOE COACPIKAHME
28.IIpakTnyeckasi padora «Pemenne 3a1ad npodecCHOHATBEHON HATTPABICHHOCTH

2 cemectp — 38uaca

Paznen 3 Teopernueckue
OCHOBLI XHUMHUH

|.IIpakTnuyeckasi padbora «CoBpeMEHHbIE IPEJCTABICHUS O CTPDOCHUU aTOMay.

2 IlpakTnuyeckasi padbora «OCHOBHBIE BUJIbI XUMHUYECKOM CBSI3M.

3.IIpakTnueckas padora «KpucTaJuIMueCKUE PELIETKNY.

IIpodeccnoHanbHO - OPHEHTHPOBAHHOE COACPIKAHME
4 IlpakTnuyeckas padora «Pemenne 3a1a4 npodeCcCHOHATBHON HAPABICHHOCTHY

NN

IIpodeccnoHaNbHO - OPHEHTHPOBAHHOE COACPKAHME
5.IIpakTnyeckas padora «Pemenne 3a1a4 mpodeCCHOHAIBHON HAPABICHHOCTHY

6.IlpakTnyeckas padora «Kinaccuuxaiys XUMUYECKUX PEaKIHi».

7.1IpakTHyeckas padora «OnpeaeneHre xapakTepa cpeibl pacTBOpa ¢ MOMOUIBIO
YHUBEPCATBLHOTO UHAUKATOPAY

OK.I., OK.2,

OK.4, OK.7,

JIP.2, JIP.S,
JIP.7




8.IIpakTHyeckasi padora «IIpoBeneHne peakiuii 3aMeIICHUs, COSAMHEHUS»

IIpodeccnonabHO - OPUEHTHPOBAHHOE COAEPKAHME
9.IlpakTnyeckas padora «Pemenue 3a1au npodeccHOHANTBHON HAIPABICHHOCTH

IIpodeccnonanbHO - OPUEHTHPOBAHHOE COEPKAHM E
10.ITpakTHyeckasi padora «Pemnienue 3a1a4 npodeccHoOHaIbHOM HAPaBICHHOCTHY

11. O6mras XxapakTepruCTUKa METAJUIOB 1 HEMETAJIIOB.

12.ITIpakTHyeckasi pabora «3HaKOMCTBO C 00pa3aMH METAJUIOB M UX PyJaMM»

13.IlpakTuyeckas padora «Koppo3us MeTalIoOBy.

IIpodeccnonabHO - OPUEHTHPOBAHHOE COAEPKAHM E
14.IIpakTHyeckasi padora «Pemnienue 3a1a4 npodecCHOHaIbHOM HAPaBICHHOCTHY

NN

IIpodeccnonabHO - OPUEHTHPOBAHHOE COAEPKAHM E
15.1IpakTnyeckasi padora «Penienue 3a1a4 npodecCHOHAIbHOM HAPaBICHHOCTHY

16. IlpakTuyeckas padora «Kuciopoacoaepxanye KucaoThD».

[\

IIpodeccnoHanbHO - OPHEHTHPOBAHHOE COACPIKAHME
17 IlpakTHyeckasi padora «Pemenre 3amad npodecCHOHATBHON HAITPaBICHHOCTH

IIpodeccnoHaNbHO - OPHEHTHPOBAHHOE COACPIKAHME
18.IIpakTHyeckasi padora «Pemenre 3amad npodecCHOHATBHON HAITPaBICHHOCTH

19. IndpepeHunpoBaHHbIi 324eT

IIpoexTHAast 1eATEJBHOCTH

3ammTa npe3eHTaNM.

DNEeKTPOXUMHS B HEPTSIHOM NMPOMBIIUIEHHOCTH; XeMOUH()OPMATHKA: METOIBI
MH(POPMATUKHU I PELICHUS] XUMUUECKUX MPpo0iieM; 3aluTa OT KOPPO3UH MO3EMHBIX
MeTauIndeckux coopyxennit; Hedts u Hedrenponykrsl. CpaBHEHHE CBOMCTB
oJIMMepoB; Mcnosib30BaHMeE CIUIABOB PEIKO3EMEIbHBIX METAJIIOB B IPOU3BOJICTBE.

HToro

94
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3. YCJOBUA PEAJIN3AIIMU YYEBHOM T CIUILIAHBI

3.1. TpeOoBaHHMsI K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecrnedeHHI0
Jlnis peanu3anuu NporpaMmbl AUCHUILIMHBI IMEETCS] B HATMYUM y4eOHbIH KaOuHeT «XuMusi»
O6opynoBanne ydeOHOro KaOWHeTa:

Ne HaumenoBanue Koa-Bo
n/n
T 1 O.C. I'abpuensia, .I'. OctpoymoB «XuMus» 1
2 [[BeTkOB «Oprannyeckas XuMusi» 14
Konnexuun 3 Konnexmus "XI10mok ¥ npoyKThl ero nepepadoTku” 1
4 Komnexknus "[Henk" |
5 Komnekmus "Hlepcts 1 IpoyKTHl ee nepepadoTku” 1
6 Konnexuus "Amomunmit" 1
7 Komneknus "Bonokna" 1
8 Komnnexkuus "KaMeHHBIH yroyib U IpOAYKTHI €T0 1
nepepaboTku”
9 Komnexnus "Meraiis! U cIjIaBbl" 1
10 | Komnekuus "MuHepasisl 1 TOpHbIE TOPOJIBI" 1
11 | Komnekuus "MunepanbHble yaoOpeHus" 1
12 | Komneknus "HedTh 1 mpoiyKTHI €€ mepepaboTku’ 1
13 | Komneknus "[lnactmaccesr” |
14 | Komneknus "CTekno 1 u3aenus u3 crexia" 1
15 | Komneknus "Tomnuso" 1
16 | Komiekuus "YyryH u crans" 1
17 Komneknus "[lIkana tBepnoctu” 1
18 | KommiekT neMoHCTpalimoHHbIX Mozeel "HatypanbHbie 1
3JIeEMEHTHI Ta0usl Menneneesa"
Tadaunubl 19 | Tabnuna "Okpacka HHIUKATOPOB B pa3InYHbIX cpeaax” 1
20 | Tabnuua "MexayHaponnas cucrema CU+ OcHOBHBIE 1
(hbU3UYECKHEe TOCTOSTHHBIC
21 | Tabnuua "Ilepuonuueckas cucreMa XuM. SJIEMEHTOB 1
JA.N.Menneneena"
22 Tabmuna "XuMuueckre CBOMCTBA METAILIOB" 1
23 | Tabnuma "PacTBOpUMOCTH COJIEH, KUCIIOT U OCHOBAaHUH B 1
Boze"
24 | Tabnuna "DIEeKTPOXUMHYECKUH Psii HAPSHKEHUH METaIoB" 1
25 | Tabmuus! "Xumus 8-9 kiacc" 1
26 | Tabmuusr "Xumus 10-11 kmacc" 1
DJIeKTPOHHbIE 27 | UnrepakTuBHOe yueOHOe mocobue "Harnmsanas xumus 10-11 1
nocooust KJ1acchl'"
28 | NuTepaktuBHOE yueOHOe mocobue "Harnsagnas Xumus. 1
WHCcTpyKTHBHBIE TaOIUIIB!"
29 | UnTepaktuBHOE yueOHOe TocoOue "Harnsqnas xumusi. 1
Merasibt"
30 | UnaTepaktuBHOE yueOHOE ocobue "Harnsagnas xumusi. 1
Hemeramnsr"
31 | UnTepakTtuBHOE yueOHOE ocobue "Harnsagnas xumusi. 1
Oprannueckasi XxuMus. benku 1 HyKJI€MHOBBIE KUCIOTHI"
32 | UnTepakTuBHOE yueOHOE ocoOue "Harmsanast xumusl. 1
PacTtBophI. DnexkrpoauTryeckas guccounanus’
33 | UnTepakTuBHOE yueOHOE ocobue "Harnsanas xumusl. 1
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CrpoeHue BemecTBa. XUMU4ecKe peakuun'

34 | UnTepaktuBHOE yueOHOE ocobue "HarnsagHnas xumusi. 1
XHUMHYECKOE NTPOU3BOACTBO. MeTtamnyprust"
35 | MHTepakTHBHBIE MJIaKaThl. XUMHUYECKUE PEAKIIUU 1
36 | KoMIuieKT MyabTUMEIUMHBIX CpPEACTB O0YUYEHHUS IO KypCy 1
HEOPraHWYeCKOM XUMUU
37 | KoMIUIeKT MyJIbTUMEUMHBIX CpPEACTB O0YUYEHHUs IO KypCy 1
OPraHNYeCcKOl XUMHUHU
38 | Hepxarenu Tabmuil (MarHUTHI) 1
39 | Kommuiekt BuaeopmnbpmMoB no xumun Ha DVD-/luckax 1
40 | KommiekT oOyyaromux mporpamm no xumun Ha CD-Jlnckax 1
41 | c/x "Xumus. Opranuyeckue coeiuHeHus" 1
Ha0opb1 42 | Habop Ne 1 B "Kucnots!" 1
XHUMHYECKHX 43 | Habop Ne 1 C "Kucnotst" 1
PeaKTHBOB 44 | Habop Ne 3 BC "lllenoun" 1
45 | HabGop Ne 5 C "Opranndeckue Bemniectra' 1
46 | Habop Ne 6 C "Oprannyeckue Bemecrna' 1
47 | Habop Ne 7 C "MunepanbHbie yanoOpeHus" 1
48 | Habop Ne 8 C "Uonuts" 1
49 | Habop Ne 9 BC "OO6pa31el HEOpraHMueCKnX BEIecTB" 1
50 | Habop Ne 11 C "Conu 1t JeMOHCTpAIMU OTIBITOB" 1
51 | Ha6op Ne 12 BC "Heopranuueckue Bemiecta' 1
52 Ha6op Ne 13 BC "T"anorenupr" 1
53 | Ha6op Ne 14 BC "Cynbdarsl, cynbdursr” 1
54 | Habop Ne 16 BC "Merasmibl, OKCUbI" 1
55 | Habop Ne 17 C "Hurpartsl" (cepedpa Hutpat - 30 rp) 1
56 | Habop Ne 18 C "Coenunaenus xpoma' 1
57 | Habop Ne 19 BC "Coenunenus mapranna" 1
58 | Habop Ne 20 BC "Kucnotsr" 1
59 | Habop Ne 21 BC "Heopranuueckue Bemiecta' 1
60 | Habop Ne 22 BC "Unnukatops!” 1
61 | Habop maTepunasoB o XUMu1 1
62 | HaGop peakTHBOB AJIsl MPOBEACHHS JEMOHCTPAIIMOHHBIX 1
HKCIIEPHUMEHTOB
IMocyna 63 Komn0a xonnueckas 2
JadoparopHasi 64 | KroBeTa Uit JaTYWKa ONTHYECKON IIJIOTHOCTHU 4
65 | Habop npo6GoK pe3nHOBBIX 1
66 | Ilepexon CTEKJISIHHBIN 5
67 | IlpoGupka Bropima 5
68 | [IpoOupka nByXKoJIEeHHAs 5
69 CoenuHUTENb CTEKIITHHBIN 5
70 | lnpun tin 1 1
71 npui tum 2 1
72 [opun Tun 3 1
73 | npun tvn 4 1
74 | 3a)KUM BUHTOBOM 5
75 | 3axum Mopa 10
76 | KoMmruiekT epiieit 1jist MbIThsl XUMU4ecKoi nocyasl (10 mT.) 1
77 KommiekT cpencts aJist ”HAMBUAYATbHOM 3aIUTHI 1
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78 KoMmieKkT 3TUKeTOK AJi1 XUMHUYECKON NMOCY/IbI 1
79 | llnanr cunukoHOBBINA THI | 2
80 | llInanr CUIIMKOHOBBIN THI 2 2
81 | KoMIuIeKT CTEeKITHHON TTOCY/IbI Ha MUTHdax 1
JIEMOHCTPALIMOHHBII
82 | bropertka 50 miu 5
83 | Boponka tun 1 1
84 | Boponka tun 2 1
85 | Konba konnueckas Tum 1 2
86 | Konba minockogonnas Tum 2 2
87 | Konba mrockogonnas Turm 3 2
88 | Komrutekt nznenuit u3 kepamuk, hapdopa u dastca 1
89 | Komrmiekt joxek dapdhopoBbIX 3
90 | KoMmiekT MepHBIX KOJIO 1
91 KoMmiekT MepHBIX HJIMHIPOB MIACTUKOBBIX 1
92 KommiekT MepHbIX HMJIMHAPOB CTEKISTHHBIX 1
93 | KoMmiekT numneTok 1
94 | KOMIIJIEKT CTaKaHOB IUIACTHUKOBBIX 1
95 | KoMIieKT cTakaHOB XMMHUYECKUX 2
96 | KoMmiekT crakaHYMKOB JJIs B3BeIMBaHMs (OFOKC) 1
97 | Kommnekr mmnarenen 1
98 | Kpyxka ¢ HocukoM Ne 1 (dapdopoBas) 1
99 | Habop nuHIIeTOB 1
100 | HaGop cKISTHOK JUIst pacTBOPOB (C MPUTEPTOM MPOOKOif) 1
101 | HaGop wamek [letpu tum 1 1
102 | Habop yamexk Ilerpu tun 2 1
103 | ITanouka crekyisiHHAs 100
104 | Ilect Ne 2 3
105 | Ilect Ne 3 3
106 | Ilect Ne 4 3
107 | ITunetka ¢ metkoit (Mopa) 3
108 | Crakan dapdoposbiii Ne 5 3
109 | Crynka dapdopoas Ne 6 1
110 | Crynxka dapdoponas Ne 2 3
111 | Crynka dapdopoas Ne 3 3
112 | Crynka dgapdoposas Ne 4 3
113 | TpyOka cTreknsHHas 5 MM (KOMILICKT) 1
114 | 3axxuMm npoOUpPOUHBIA 10
115 | Jloxka U1 CoKUTaHUS BEILIECTB 10
116 | Konba mepHas 25 M 10
117 | KoMIUIEKT 3ammacHoOro CTeKia JUisi MHAMBHUIYaIbHBIX HA0OpOB 1
118 | KOMIUIEKT STHKETOK JIJIsi XUMHUYECKOM MOCY/Ibl j1a0. 15
CaMOKJICIOLTUXCS

119 | HaGop 6aHOK 1a00paTOPHBIX JJISI TBEPIBIX BEIIESCTB 15
120 | Habop ckasiHok 30 mu1 17151 paCTBOPOB PEaKTUBOB 15
121 | IIpobupxka 500
122 | CtakaH XuMH4YeCKU Tvl | 30
123 | CtakaH XUMHYECKUN T 2 2
124 | llunusap MepHBI ¢ HOCUKOM THI | 15
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125 | [InnuHAp MEPHBIA ¢ HOCUKOM 15
126 | Bropertka 15
127 | Ilpo6upka I1X-21 50
128 | Yama kpucTtajM3alnioOHHas 2
IIpudops! nas 129 | Annapar Kunna (250 mi) 1
NpoBeICHUs 130 | bans komOMHMpPOBaHHAS 1abOpaTOPHAS 1
J1a0OpaTOPHBIX 131 | Bechl anexktponnbie ¢ USB-niepexogHuKoM 1
pador 132 | Jlocka Ui CYNIKH MOCY/BI 1
133 | MarauTHas Memaika 2
134 | Dnexrpormntka 8§00 Bt 1
135 | Jlosupyromiee yCTpoHCTBO (MEXaHIMYECKOE) 1
136 | Dkcukarop 1
137 | Acnuparop 1
138 | I'azoananu3zarop 1
139 | KonbonarpeBarenb 1
140 | HaGop y3J10B U JeTaneil ajis ONbITOB 110 XUMHUH 1
141 | IloncraBka moj cyxoe roprouee 3
142 | IIpubop nms IEMOHCTPAIMK 3aBUCUMOCTH CKOPOCTH 1
XUMUYECKUX PEAKLUN OT YCIOBUI
143 | Tlpubop nmst OKUCIECHUS CIUPTa HaJl METHBIM KaTaJlu3aTOPOM 1
144 | TTpubop nus onpeneneHus: CocTaBa BO3IyXa 1
145 | IIpubop AJst OMBITOB MO XUMHH C SJICKTPUIECKUM TOKOM 1
I1X5
146 | Ilpubop Ass MOTYYEHUS Ta30B IEMOHCTPAITMOHHBIN 1
147 | Ilpubop nms moTydeHus: paCTBOPUMBIX BEIIECTB B TBEPIAOM 1
BUJIE
148 | CniupToBKa JEMOHCTpPALIMOHHAS 2
149 | Cronuk nogbemusiit 200x200 1
150 | [IltaTuB XMMHUYECKUN JEMOHCTPALIMOHHBIN 2
151 | Ilunmsl TUTEIbHBIC 1
152 | HaGop uHaMBHIYaJIbHOTO 6230BOr0 000py10BaHHUs 15
153 | Habop mHAMBUIYAIbHOTO BCIOMOTATEIbHOTO 000PY0BaHUS 15
154 | HaGop uHIMBUAYaJIbHBIN sl pabOTHI ¢ Ta3aMu 15
155 | bymaxusie GribTpbI 3
156 | bymara nnaukatopHas 1
157 | Becol anexrponnsie (Tounocts 0,01; 0...200 ) 15
158 | Ilpubop nyst morydeHus TaTIONI0ATKAaHOB JTJA00PAaTOPHBIN 1
159 | CnuproBka nabopaTopHas auTas 15
160 | ratus mys mpodupok 10 rHe3 ) (MoauaT.) 15
161 | IlltaTuB J1a00paTOPHBINA IO XUMUHU 15
162 | Cyxoe roproyee 500
163 | lllkad BBITSHKHOM TEMOHCTPAIIMOHHBIN 1
164 | DnexTpoHHO-cipaBoyHast nH(popMaonHas tadmuna /. . 1
Menneneena
165 | Crena-nenTa "DneKTpOXUMHUYECKUN psij] HAIIPSKEHUH 1
METaJuIoB"
166 | CnpaBouHO-MH(pOPMALIMOHHBIHN cTeHx "PacTBOpHMOCTD 1
KHCJIOT, OCHOBAHHI M COJeH B Boje"
167 | IlopTpeThl XMMHUKOB 8
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168 | Ilocamounble MecTa 00yJarOIuXCs 30
169 | PabGouee mecTo mpernogaBaTess 1
170 | UnTepakTuBHas A0CKa 1

3.2. UndopmanuonHoe odecriedeHne 00yueHus

Ilepeyenb HCHOJBb3yeMbIX Y4YeOHbIX u3AaHuil, WHTepHeT-pecypcoB, I0MOJHUTEIbHOH

JIMTEPaTypbl

OcHOBHBIE HCTOYHHKH
JlomoiHUTEIbHASI HCTOYHUKH:

1.
2.

SNk w

*

O.C. TI'abpuensu, .I'. OctpoymoB, Xumus. M; U3gatenbckuit ieHTp «Akagemusi», 2018.
H.E.Ky3bmenko. B.B.Epémun. Xumus. M.; Dx3amen Uznarensckuit nom «OHUKC 21 Bek»,
2015;

Xomuenko W.I'. COopHUK 3a7a4 M yIpakHEHUH 1t cpeaHeit mkon, 2014;

TuxynoBa U.B., Apremenko A.N. Xumusd. Kpatkuii cipaBounuk. — M.: Beicur. k., 2014;
I'a6puensn O.C. u ap. 3anaun 1o XUMHUU U CIIOCOObI UX perenus, 2014;

K0.M.Epoxun, B.1. ®ponos. COOpHUK 321249 U yIPAKHESHUN 110 XUMHUH (C TMIAaKTHYECKUM
Marepuaiom) M.: Beicimast mikona, 2013;

Xaiipynnuna H.A., COopHHK 3aia4 U ynpaxHEHUW 1o oOmied xumuu, r.Kazanb, pegakKiimoHHO-
m3narenbekuit neHTp «konay», 2017.

Xumus 8-11xkn. «BupryanpHas maboparopus» YueOHoe dJIeKTpoHHOE Tocodue, Jpoda, 2014;
HNuTepHeT-pecypcesl.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAIUCHUIIIMHBI
KoHTpo1b M oOLleHKAa pacKphIBAlOTCS Yepe3 YCBOCHHBIC 3HAHUA W TNPUOOPETECHHBIC

0oOyJaronuMHUC  yMEHHUS,

HampaBJieHHbIE Ha (OpMHUPOBaHHE OOMMX U MNPOodhecCHOHATBHBIX

KOMHCTCHHHﬁ. Kommerenmun JOJIXKHBI OBITH COOTHECEHEHI C MNPEAMETHBIMU PE3YyJIbTaTaMH.

Koan HauMeHoBaHHe Pa3nen TunouneHo4yH
¢dopmMupyeMbIXKOMIIETEH LU bIX
MepONpPHUSATH
1
OK 01. Beibupats criocoObI penieHus 3a1a4q Paznen 1, Paznen 2, Pazgen 3 | TectupoBanue
npoeCCHOHATBHOMN 1eATEILHOCTH (popmynupoBanue
MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM OCHOBHBIX

OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPEJICTBA
MIOWCKa, aHAJIM3a U HHTEPIpeTauy HHHopManuu 1
MH(POPMAIIMOHHbBIE TEXHOJIOTUH JUISI BHITIOJTHEHUS
3a7a4 MpogecCHOHATILHOMN NS TEIbHOCTH

Pasnen 1, Pasgen 2, Pazgen 3

OK 04. 3¢ddexTuBHO B3aUMOICHCTBOBATH U
paboTaTh B KOJUIGKTUBE H KOMaH]1e

Pasnen 1, Pasgen 2, Pazgen 3

OK 07. ConelicTBOBaTh COXPaHEHUIO OKpYXKaroIlen
Cpeibl, pecypcocOepeKeHHIO, IPUMEHSTh 3HAHUS
00 U3MEHEHUH KJIMMaTa, IPUHIIHIIEI OEPEkKITUBOTO
Mpou3BOJICTBA, 3((HEKTUBHO ACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

Pasnen 1, Pasgen 2, Pazgen 3

JIP.2.
[IposBsIOMNIaKTHBHYIOTPAKIaHCK YIOTIO3ULIHIO, T
€MOHCTPUPYIOIMUIIPUBEPKEHHOCTHIIPUHIIUTIIAMYE
CTHOCTH,IOPSIOYHOCTH,0TKPBITOCTH,YKOHOMHYECK
MaKTUBHBIMNYy4aCTBYIOIUUBCTYIEHYECKOMUTEPPUT
OpHAJILHOMCAaMOYTIPABIICHUH, BTOMUHCIIEHAYCIIOBHS
XJ100pOBOJIbYECTBA,TPOIYKTUBHOB3aUMOICHCTBYIO
IUANY4YaCTBYIOIUB
JeSITeIbHOCTHOOIIECTBEHHBIXOPTraHU3aIHH.

Pasnen 1, Pasgen 2, Pazgen 3

JIP.5.leMOHCTpHUpYIOIUHATTPUBEPKEHHOCTHKPOIH

OUKYJIbTYpE,NUCTOPUIECKONITaMATHHAOCHOBETIOOB

ukPoarHe,poqHOMYyHAPOAY, MATIOUPOAUHE, IPUHSIT

HIOTPAIMIMOHHBIX1IICHHOCTEHMHOTOHAIIMOHATIEHOT
oHaponaPoccuun

Pazgen 1, Pa3nen 2, Pasznen 3

MOHATHUM, 3aKOHOB
COXpaHEHHUs MacChl
BCIICCTB,
ITOCTOSTHCTBA
cocTaBa  BCIICCTB
MOJIEKYJISIPHOM
CTPYKTYpBI)
Brimonaenue
pacyeTHBIX 3aja4y
Ha HaXO0XJICHHUE
OTHOCHUTEIIHbHOM
MOJIEKYJISIPHOM
MAcCCHlI, Ha
onpeaeeHue
MacCcoBOM
XUMHYISCKHX
3JIEMCHTOB B
CIIOJKHOM
BCIICCTBE;
JlaGopaTopHas
pabota
«MoaenupoBaHue
MOCTPOEHUS
ITepuoanueckoit
Ta0IUL[BI
XHUMHYSCKHX
DJICMCHTOB)
DKcnepTHas
OlICHKA Ha
MPAKTUYECKOM
3aHSATHU
«B3anMmonenicTeue
IMHKA M JKele3a ¢
pacTBOopamMu
KHUCJIOT n
IIeI0YCH,;
Brimonaenue
pacueTHBIX 3a1a4
Ha MacCOBYIO

b1 ()1
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JIOJTIO
pacTBOPEHHOTO
BemecTBa; Pabota
C IUAAKTUYECKHM
MaTepUaIOM.
Onpenenenue
CTCIICHU
OKHCJICHHS
XUMHNYCCKUX
DJIEMEHTOB;
TECTUPOBAHUE,
JoMarrHss padora,
WHAWBHAYaIbHBIE
TBOPYECKHE
3aaHus;
Pemenne
OKCIEPUMEHTAIIBH
BIX 3a71a4
podeCCHOHAITBHO
51
HaIPaBJICHHOCTH.

JIP.7.
Oco3HaAIMUUTPUOPUTETHYIOIIEHHOCTBIMYHOCTHYE
JIOBEKA;yBaXKaIoIMHCOOCTBEHHYIONUYKYIOYHUKAITb
HOCTBHBPA3JIMYHBIXCUTYAIUAX,BOBCEX
(dhopMaxuBUAAX A TEILHOCTH.

Pazgen 1, Paznen 2, Pasznen 3
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