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1. OBIIASI XAPAKTEPUCTUKA PABOUYEM ITPOT'PAMMbBI YYEBHOI'O
IMPEJIMETA

1.1 Mecto y4eOHOro mpeaMera B CTPYKTYpe OCHOBHO# mnpodeccHoHAIbHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

YyeOHblii npeaMeT OVII.07 Xumus SIBJISIETCS 00s13aTeNIbHOM YacCThIO
0011e00pa3oBaTeIbHOTO IIMKJIAa 00pa3oBareibHOl mporpaMMmbl B cootBercTBHH ¢ DPI'OC
CIIO cnemuansuoctu 40.02.04 FOpucnpyneHus

1.2. leau 1 miIaHupyeMble pe3yJabTAaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa:

1.2.1 llesan u 3a1a4m y4eOHOT0 mpeaMeTa

Coneprkanre mporpaMmmbl 001eoopazoBatTenbHoro npeamera OYIIL.07 Xumus Hampas-
JIEHO Ha JIOCTH)KEHUE CIIETYIOINX HeJIeH:

- dbopMupOBaHHE CUCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBIIAIOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOMW JIeKAT KIIIOUEBBIC MOHATHS, QyHIa-
MEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHUE SA3bIKA HAYKU, YCBOCHUE U IOHUMAHUE CYIHO-
CTH JOCTYIHBIX 0000IEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, 03HAKOMJIEHHE C UCTOpPHUEH MX
Pa3BUTHUS U CTAHOBJICHMUS;

- dbopMHUpOBaHME U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS Be-
IIECTB U XUMHUYECKUX PEaKIUil, HEOOXOIUMBIX JUISl MPUOOPETCHUST YMEHUN OPUEHTHPOBATHCS B
MUpE BEIIECTB U XUMHUUYECKHUX SIBJICHUN, UMEIOIIMX MECTO B MPUPOJIE, B MPAKTUUECKOU U MOBCE-
JHEBHOM KHU3HH;

— pa3BUTHE YMEHHH U CIIOCOOOB JIEATEIHHOCTH, CBA3aHHBIX C HAOIIOEHHEM U 00b-
SCHEHUEM XMMHUYECKOTO HKCIIEPHUMEHTa, COOII0ICHHEM MpaBuil 0€30MacHOro oOpaleHus ¢ Be-
IIECTBAMHU.

3apaun

1) chopMUPOBATh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX TPOIIECC-
COB U SIBJICHUU B OKPYXKAIOIIEH cpesie, a TAK)KE UX CBA3b C LEJIOCTHON HaydHOW KapTUHOW Mupa
U JPYTUMH €CTECTBEHHBIMU HAYKaAMU;

2) pa3BUTh YMEHHsSI COCTAaBISTH (OPMYIbl HEOPTraHMYECKHX U OPraHUYECKUX Be-
HIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH PE3YIIHTATHI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopMuUpOBaTh HABBIKHM MTPOBEACHHS MPOCTEUIINX XUMUUYECKUX IKCIIEPUMEHTATb-
HBIX UCCJEIOBAaHUM ¢ COOMI0IeHIEeM TpaBUI 0€30MacHOr0 OOpalleHusl ¢ BellecTBaMu U jadopa-
TOPHBIM 000PYZOBaHHUEM;

4) pa3BUTh YMEHHS HAXOJUTh, AHATU3UPOBATH U HCIOIH30BaTh HHPOPMAIIUIO XUMU-
YECKOT'0 XapakTepa U3 pa3IMUHbIX UH(POPMAIIMOHHBIX MCTOYHUKOB, BKJIFOUas yUeOHYIO JTUTEpa-
TypY, Hay4HbIe MyOIUKAIIUU U UHTEPHET-PECyPCHI;

5) chopMupoBaTh yMEHHUSI MPOTHO3MPOBATH TMOCIEACTBUS CBOCH AESATEIBHOCTH M
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YYUTHIBAS BO3MOXHBIC
HKOJIOTUYECKUE U COITMATbHBIC BO3ICUCTBUS;

6) chopMUpOBaTh MOHUMAHUE 3HAYUMOCTHU JOCTH)KEHUN XUMUYECKON HAyKU M TeX-
HOJIOTHH JIJIsl pa3BUTHS COIIMAIIBHONW U MPOU3BOJICTBEHHOU c(ep ¢ YMEHHUEM MPUBOIUTH MPUMeE-
pBI UX IPUMEHEHHSI B PA3TIUYHBIX chepax KHU3HU.

1.2.2 Ilnanupyemble pe3y/bTaTbl OCBOCHHs 0011€00pa30BaTEIbLHOIO Y4eOHOIO
npeaMera

OcBoenue coxaepxanus ydeObnoro mnpeamera OVIL. 07 Xwumwus obecrieunBaeT
JOCTUKEHUE CIEAYIOUINX PE3YIbTaTOB:

JJUYHOCTHBIC PE3YJIbTAThI:



IPa)1aHCKOI'0 BOCIIUTAHMUSL:

JI1 chopMHUPOBAHHOCTh TPAXKTAHCKON TMO3MIIMH OO0yYalomerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

JI2 oco3HaHME CBOMX KOHCTUTYLIMOHHBIX NpaB U OOsS3aHHOCTEH, yBa)K€HHE 3aKOHA U
IIPABOIIOPSJIKA;

JI3 nmpuHATHE TPaJMLIUOHHBIX HALIMOHAJIBHBIX, OOIIEYETOBEUECKUX T'YMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

JI4 TOTOBHOCTH IPOTUBOCTOSTH MJI€OJOTHH SKCTPEMHU3MA, HALlMOHAIM3Ma, KceHohooun,
JUCKPUMHHALIMU 110 COLMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM;

JI5 TOTOBHOCTB BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaXIaHCKOI0 OOIIECTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00Ie00pa30BaTEIbHON OpraHU3alyy U JE€TCKO-IOHOIIECKUX
OpraHu3alusix;

JI6 ymeHue B3aMMOJECHCTBOBATH C COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C MX
(GYHKLUUAMYI U Ha3HAUYEHUEM;

JI7 rOTOBHOCTH K T'YMaHUTAapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

MIaTPHUOTHUYECKOIO BOCIIUTAHHUSA:

JI8 chopMHPOBAHHOCTh POCCHUICKON TPaKTAHCKOW WICHTUYHOCTH, IaTPHOTU3MA,
YBa)XXCHHUsI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTU Iepen PonnHOH, roproctu 3a cBou
Kpai, cBOK PonuHy, CBOM f3BIK M KYJBTYPY, HPOLUIOE M HACTOSALIEE MHOIOHAIMOHAIBHOIO
Hapona Poccun;

JI9 1EeHHOCTHOE OTHOLIEHHE K TIOCYAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U
IIPUPOJHOMY HAcCJIEUI0, MaMsITHUKAaM, TpaauuusM Haponos Poccum, nocrtmxenusm Poccuun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIE;

JI1I0 wupeiiHast yOEXJEHHOCTb, TOTOBHOCTb K CHyXeHHI0 U 3ammure OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAb0Y;

JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

JI11 oco3HaHuEe TyXOBHBIX LIEHHOCTENW POCCUKMCKOTO HAPOa;

JI12 chopMUpOBaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHMS;

JI13 cmocoOHOCTh OIEHWBAaTH CHTYAalMI0O W NPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JI14 oco3HaHue JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUYUBOTO OYAYIIIETO;

JI15 OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOAMTENISIM M (WJIM) IPYTMM YJI€HaM CEMbH,
CO3JJaHMI0O CEMBM Ha OCHOBE OCO3HAHHOIO IPUHATHS IEHHOCTEH CEMEWHOW KU3HH B
COOTBETCTBUU C TpaJAULUAMU HapoaoB Poccuy;

ACTETUYECKOT0 BOCIIUTAHUS:

JI16 »screTMueckoe OTHOLIEHHE K MHpY, BKJIIOYas S3CTETUKY ObITA, HAay4yHOro M
TEXHUUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/Ja M 0OIIECTBEHHBIX OTHOIIECHUI;

JI17 cnocoGHOCTh BOCIPUHUMATE pa3iMyHble BUJbI UCKYCCTBA, TPAJUIMH U TBOPUYECTBO
CBOEr0 U JPYT'UX HapOJOB, OLIYIIATh IMOLMOHAILHOE BO3/IEHCTBUE UCKYCCTBA;

JI18 yOexneHHOCTh B 3HAUMMOCTU I JIMYHOCTM M OOLIecTBa OTEYECTBEHHOIO U
MHUPOBOT'O UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAIUIMI U HAPOJHOTO TBOPUECTBA,

JI19 TOTOBHOCTB K CaMOBBIPa)KEHHIO B PAa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE ITPOSBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

TPYZAOBOI'O BOCIIUTAHMSL:

JI20 roTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTH MacTEPCTBA, TPYAOIIO0HE;

JI21 TrOTOBHOCTb K aKTHBHOW JAEATEIBHOCTH TEXHOJOTMYECKOM U COLMAIbHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTh WHHULMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBINOJHATH
TaKylo JAESITEIbHOCTD;

JI22 TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BAaHUIO HA MPOTSKEHUH
BCEH JKU3HHU;

LIEHHOCTH HAyYHOTO MMO3HAHUS:

JI23 chopMUpPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
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pa3sBUTHS HAyKd M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOre KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

JI24 coBepUICHCTBOBAHME SI3bIKOBOM M YMTaTEIbCKOM KYyJbTYpbl KaK CpelIcTBa
B3aMMOJCHCTBHS MEKIY JTHOAbMH U ITO3HAHUS MUPA;

JI25 oco3HaHHWE LIEHHOCTM HAy4yHOM J€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
IIPOEKTHYIO U MCCIIEN0BATENbCKYIO NEATENbHOCTh MHANBUYaIbHO U B IPYIIIIE.

- MeTanpeaMeTHbIe Pe3yJabTaThl:

OBrnaneHne yHUBEPCAIBHBIME Y4eOHBIME ITO3HABATEIIHHBIMU JICHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

M1 camocrosTenbHO GOPMYIHPOBATH U AKTyaTU3UPOBATh MPOOIIEMY, pacCMaTpPUBaTh €€
BCECTOPOHHE;

M2 ycraHaBnMBaTh CYNIECTBEHHBIM NpPH3HAK WJIM OCHOBAHHUS JUISI CpPaBHCHWS,
Kiaccuukanuyu u 0600IICHHS;

M3 onpenensTh eI IesTEIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUU UX JOCTHKCHHUS,

M4 BBIABIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHHSIX

M5 BHOCHUTBH KOPPEKTHUBEI B IEATEIHHOCTh, OLICHUBATH COOTBETCTBUE PE3YIIHTATOB IEIISIM,
OIICHMBATh PUCKH MOCJICICTBUN ACITEIbHOCTH;

M6 pa3BHBaTh KPEaTUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX POOIIEM;

0) 6a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

M7 BnageTb HaBbIKAMHU Yy4eOHO-HCCIIEOBATENILCKOM W TNPOEKTHOM JesTelNbHOCTH,
HaBBIKAMU pa3penieHust mpooiiem;

M8 cnocoGHOCTP M TOTOBHOCTh K CaMOCTOATENbHOMY IIOMCKY METO/AOB peIIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB ITI03HAHMS;

M9 oBinageHue BuaMM ACATEIBHOCTH 10 IIOJYYEHHIO HOBOI'O 3HAHUA, €ro
MHTEPIpETAlNH, MPEOOPA30BAHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYAIHsIX, B TOM
YHCiIe IPU CO3/1aHUM YUEOHBIX U COLMATIbHBIX IPOEKTOB;

MI10 dbopMupoBaHHE HAYYHOTO THIIA MBIIUICHUS, BIaJICHUE HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUAMH U METOJIaMU;

MI11 craButh U GopMyIUpOBaTH COOCTBEHHBIE 337a4l B 00pa30BaTEIIbHON JAEATEIbHOCTH
Y )KU3HEHHBIX CUTYaLHAX;

MI12 BbISBISATH NPUUMHHO-CIEACTBEHHBIE CBSI3U U aKTyaJlM3UpOBaTh 3a7ady, BbIABUTAThH
TUIIOTE3Y €€ pEeUICHMs, HaxXOAUThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh ApAMETPBI U KPUTEPHUU PELICHUS;

MI13 aHanu3upoBaTh MOJIYYEHHBIE B XOJ€ PELICHHs 3aJaud pe3yJbTaTbl, KPUTHUYECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

M14 naBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

MI15 paspabaTeiBaTh IUIaH pEIICHHS TMPOOJIEMBI C YYETOM aHalu3a HMEIOIINXCS
MaTepUaIbHBIX 1 HEMAaTEPHUAIIbHBIX PECYPCOB;

M16 ocyuiecTBIATh LieJI€HANPaBIEHHBINA MMOMCK MEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS
B IIPO(eCCHOHANBHYIO CpeNy;

M17 ymerp TEpPEeHOCHTHh 3HAHHWS B TO3HABATEIbHYI0 U TPAKTHYECKYIO 00JIaCTH
KUZHEACATEIILHOCTH;

M18 ymeTh HHTErpUpPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel;

M19 BbIIBUraTh HOBBIE MJIEU, IPEJIaraTh OPUTHHAIBHBIE MIOAXOAbI U PEIICHHUS;

M20 ctaBuTh npoOIEMBI U 33]a4H, JONYCKAIOIINE aTbTePHATUBHBIEC PEILICHUS;

B) paboTa ¢ uHpopmanueii:

M21 Bnagerb HaBBIKAMU TOJTY4YEHHUS HHQOpPMAIMK M3 UCTOYHUKOB pPA3HBIX THUIIOB,
CaMOCTOATENIBHO  OCYILECTBIIATh IIOMCK, AaHAJIW3, CUCTEMATU3alUIl0 U HHTEPIPETALUIO
nH(pOpMaLUU Pa3INYHBIX BUJIOB U (OPM MPEIACTABICHUS;

M22 coznaBaTh TEKCTBI B pa3iMyYHBIX (opMarax ¢ y4eToM HazHauyeHus MHPopMaluu U
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IEJIEBOM ayTUTOPUH, BBIOMpAsk ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3alllu;

M23 oueHuBaTh JOCTOBEPHOCTh, JIETUTUMHOCTh HMH(POPMAIMH, €€ COOTBETCTBHE
HpaBOBBIM 148 MOpaJIBHO-BTI/I‘-IeCKI/IM HOpMaM;

M24 ucnonp30BaTh cpeacTBa MHGOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
peL[IeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX nu OpI‘ AHU3AIMUOHHBIX 3a4a4 C CO6JIIOII€HI/IGM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYpCOCOepeKEHNs, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOH 0€301acHOCTH;

M25 BnaneTh HaBBIKAMH PACIO3HABAHHWS WM 3aIIUTHl MHGOpPMAIMH, WHPOPMAIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBnajzieHue yHUBEPCATIbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMMU:

a) obmieHue:

M26 ocymiecTBIsITh KOMMYHHUKAIIMH BO BCEX cpepax KU3HHU;

M27 pacnio3HaBaTh HeBepOaIbHBIE CPEICTBA OOLIECHUS, IOHUMATh 3HAYEHHE COLIMATbHBIX
3HAKOB, PACTIO3HABATH MPEANOCHUTKY KOHGIMKTHBIX CUTYAIM U CMSTYATh KOH(IHKTHI,

M28 BiazieTh pa3aIudHBIMH CIIOCOOAMH OOITICHUS U B3aUMOJICHUCTBUS;

M29 apryMeHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYaIINN;

M30 pa3BepHYTO U JIOTUUHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCIOIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

0) coBMecTHas JeSTebHOCTD:

M31 noHuMaTh U UCTIOIB30BATH MPEUMYIIIECTBA KOMAHIHON ¥ MHAUBUAYAJIbLHON paOOThI;

M32 BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4eTOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEH Ka)KJI0T0 YJIeHA KOJUIEKTHBA;

M33 npuHHMATH LIEJIM COBMECTHOM AESITENIbHOCTU, OPraHU30BbIBATh U KOOPJAUHUPOBAThH
JEUCTBUSI TIO €€ JIOCTHIKEHHUIO: COCTABJIITH IUIAH JEHCTBHUM, pacIpenessTh pOJIM C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHON paboThI;

M34 oneHuBaTh KaueCTBO CBOETO BKJAJa M KaXKJIOrO y4aCTHHMKA KOMAaHABI B OOIIHI
pe3yNbTaT Mo Pa3pabOTaHHBIM KPUTEPUSIM;

M35 npennaraTb HOBBIE TPOEKTHI, OIIEHMBaTh WJEM C TO3WLUHUU HOBHU3HHI,
OPUTMHAIBLHOCTH, MPAKTUYECKON 3HAYMMOCTH;

M36 KOOpAMHUPOBATH M BBHIMOJHATH Pa0OTy B YCIOBHUSX PEATbHOTO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

M37 ocymiecTBIsATh MO3UTUBHOE CTPATETUYECKOE TOBEJACHHUE B PA3IUYHBIX CHUTYAIUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATUBHBIM.

OBnajzieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JCHCTBUSIMHU:

a) caMOOpTaHU3AIIHS:

M 38 camMOoCTOSATETBbHO OCYIIECTBIISATh IMO3HABATENIBHYIO JIESITEIBHOCTb, BBISABISITH
mpo0OJIeMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a/1a4 B 00Pa30BaTeIbHON NeATEeIbHOCTH
Y KU3HEHHBIX CUTYaIIUsIX;

M39 camMOCTOSTENbHO COCTaBIATh IUIAH PEIIEHUs MPOOJIEMBbl C YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEANIOUYTCHHIA;

M 401aBath OLIEHKY HOBBIM CUTYalIHSIM;

M41 pactupsTh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMUHBIX MPEANOYTECHUIH;

M42 nenaTh OCO3HAHHBIM BBIOOp, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

M43 ouieHUBaTh TPHUOOPETEHHBIN OTIBIT;

M44 cnocoOGcTBOBaTh (YOPMUPOBAHUIO U MPOSBIECHUIO IMIMPOKON SPYAUIMH B Pa3HbIX
00JacTsX 3HaHUMN, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:
M45 AaBaTb OLCHKY HOBBIM CHTyallUdIM, BHOCHUTHb KOPPCKTUBBI B JACATCIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;



M46 BraneTh HaBBIKAMU IO3HABATEIBHOM peQIIeKCHU KaK OCO3HAHUS COBEpPLIAEMBIX
JIEUCTBUUA U MBICIIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

M47 wucnonp3oBaTh NpHEMbl pedIEKCHH s OICHKH CHTyalluu, BbIOOpa BEPHOTO
peleHus;

M48 ymeTb olleHMBaTh PUCKU M CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHUKEHUIO;

B) OMOIMOHAILHBIA HHTEJUIEKT, IPEIOIararomuii chOpMUPOBAHHOCTD:

M49 camoco3HaHus, BKJIIOYAIOMIETO CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAILHOE
COCTOSIHWE, BUAETh HAINPABICHHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cQepsl, OBITh
YBEpPEHHBIM B cebe;

M50 camoperyaupoBaHHs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE IpPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

MS51 BHyTpeHHEW MOTHUBALUM, BKJIIOYAIOUIEH CTPEMJICHUE K JOCTHXKCHHUIO IIEJIH U
ycrexy, ONTUMHU3M, MHULIMATUBHOCTb, YMEHHE JI€HCTBOBATDH, UCXOS U3 CBOUX BO3MOYKHOCTEH;

M52 »smnaTuu, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYILIECTBICHUM KOMMYHHKAIMHU, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

MS53 couManbHBIX HaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTb BBICTPAWBATH OTHOLICHUS C
JIPYTUMH JIObMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3pemiaTs KOHPIUKTHL;

T) IPUHATHE Ce0s U IPYTHX JIFOICH:

M 54 npunumath cedst, HOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

M 55 npuHMMAaTh MOTHUBBI M apryMEHTBI JPYTUX JIIOJCH IMPH aHalu3e pPEe3yJIbTaToB
NeSITeTbHOCTH;

M 56 npu3HaBaTh CBOE MPABO U MPABO JPYTUX JHOJICH HA ONIUOKH;

* MeTanpeIMeTHbIX:

— M 1 ucnonp30BaHUE pa3IMYHBIX BUJIOB MO3HABATEIBHOM JEATEIBHOCTH U OCHOBHBIX
MHTEJUICKTYaJbHBIX Olepanuii (OCTAaHOBKM 3a1aud, (OPMYJIMPOBAHUS THIIOTE3, aHalW3a H
CHUHTE3a, CpaBHEHHUs, OOOOIIEHHUs, CHUCTEMAaTH3allu{, BBIABIEHUS NPUUYMHHO-CIIEJICTBEHHBIX
CBsI3eH, TOMCKA aHaJOroB, (hOPMYIHPOBAHUS BBIBOJIOB) Ui PEIICHHS ITOCTABICHHOHN 3a/1ad4H,
IPUMEHEHHE OCHOBHBIX METOJOB MO3HAaHUS (HAOMIOAECHHUS, HAyYHOrO SKCIEPUMEHTa) s
U3YyYEHHsI PA3JIMYHBIX CTOPOH XHMHYECKHUX OOBEKTOB M TPOIECCOB, C KOTOPHIMH BO3HHKAET
HE00XO0/IMMOCTh CTAJIKUBAaThCs B IpodeccnoHaabHOl chepe;

— M 2 wuCcronb30BaHWE PA3MUYHBIX HMCTOYHUKOB JUIS TONYYCHHS XHUMHUYECKON
UHpOpPMallMY, YMEHUE OLEHUTh €€ JOCTOBEPHOCTb JJISi JIOCTHMIKEHHUS XOPOIIMX pPe3ylbTaTOB B
npodeccuoHanbHOM chepe;

npeAMeTHbIE Pe3yJIbTaThl:

11 chOpPMUPOBAHHOCTh MPEACTABICHUI: O MaTepHallbHOM E€IWHCTBE MHpa,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SBJIEHUW NMPUPOJIBI; O MECTE M 3HAYEHUU XHUMHUU B CUCTEME
€CTECTBEHHBIX HAayK M €€ PO B OO0ECIEeYeHHH YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA: B
peltieHuu mpooJieM IKOJOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O€301acCHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHMH HOBBIX MAaTEPHAJOB, HOBBIX HMCTOYHHKOB JHEPIHH, B OOECICUCHUU
PaIMOHAIBHOTO MPUPOJIOTIONB30BaHUS, B (POPMHUPOBAHUN MHUPOBO33PEHUS U OOMIEH KYIbTYPHI
YeNOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

112 . BIIAJICHUE CHUCTEMOU XMMHMYECKUX 3HAHUK, KOTOpas BKIKOYAET:
OCHOBOIIOJIAraolIye MOHITHUS (XUMHUUECKUM 3JIEMEHT, aToM, 3JIEKTpOHHas 000JI0uKa aToMma, S-,
p-, d-3J1eKTpOHHBIC OPOUTAIIM ATOMOB, HOH, MOJICKYJIa, BAJICHTHOCTb, 3JICKTPOOTPUIIATEIIBHOCTD,
CTENEHb OKHUCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIA 00BEM,
YIIEPOAHBIN CKeneT, GYHKIMOHABHAS TPYIINa, pPaguKall, H30MEPHs, H30MEPbI, TOMOJIOTHYECKUN
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psil, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOA- U a30TCOJEpPIKAIIUE COSAWHEHHs, OMOJIOrMYECKH
aKTHUBHBIE BellecTBa (YIJIEBOJbI, KHUPBI, OCIKH), MOHOMEp, IMOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCJIMHEHUS, KPUCTAJUIMYECKasi pPEeIIeTKa, TUIbl XUMHUUYECKUX PEaKIUil
(OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE, 3K30-M HHAOTEPMUYECKUE, PEaKIMU HOHHOTO OOMEHa),
pacTBOp, DJIEKTPOJIUTBL, HEIIEKTPOJIMTHI, 3IIEKTPOJUTHUECKAsT AMCCOLMALMNS, OKHUCIIUTEIND,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKON peaKIMU, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsi opraHnuueckux BemiectB A.M. byriepoBa, Tteopus
SJIEKTPOJUTUYECKON  auccoluanuu, nepuoaundeckuit 3akon .M. MengeneeBa, 3akoH
COXPAHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHYECKUU SI3BIK XUMHUH, (PaKTOIOTUICCKUE
CBEIICHHsSI O CBOICTBaX, COCTaBe, MOJy4YEeHUU U O€30MaCHOM HCIHOJIb30BAaHUM Ba KHEUIINX
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUICCKON JCSITETLHOCTH YEIIOBEKA;;

I13  chopMUpPOBAaHHOCTH YMEHHM BBISIBIATH XapaKTEpHble MPU3HAKU W B3aUMOCBSI3b
U3YYEHHBIX TOHATUM, MPUMEHATh COOTBETCTBYIOIIMUE TIOHATHUS MPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPTAaHMYECKUX M OPTAHMYECKHUX BEIIECTB U UX MPEBPALICHUN; BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TMOHATUAMH M TPEJACTaBICHUSMU JPYIHMX €CTECTBEHHOHAYYHBIX
IIPEAMETOB;

114 cOPMUPOBAHHOCTh YMCHHM HCIOJIH30BaTh HAUMEHOBAHHS XHMHUYCCKUX
COEIMHEHUI MEXAYHAapOJHOIO COK03a TEOPETHUYECKOM M NMPHUKIAAHOW XMMUU U TPUBHAIIbHbBIC
Ha3BaHUs BEIIECTB, OTHOCAIIMXCS K M3YYEHHBIM KJIacCaM OPraHMYECKUX W HEOPTraHWYECKUX
COCMHEHUH; HCHOJB30BaTh XMMHYECKYI0 CHUMBOJMKY JJIA  COCTaBieHUA  (popmyn
HEOPTraHWYECKUX BEIIECTB, MOJEKYISPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U
CKEJIETHBIX) (OPMYN OPraHUYECKHX BEIIECTB; COCTABJIATh YPABHEHHUS XMMUYECKUX PEAKIHH U
pacKpbIBaTh MX CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUM TOCPEACTBOM
COCTaBIICHUS DJIEKTPOHHOIO OajlaHCa J3TUX peaklMid; peakuuid HOHHOTO OOMeHa IyTeM
COCTaBJICHUSI MX TIOJHBIX U COKPAIEHHBIX MOHHBIX YPAaBHEHUM; PEaKIUN TUIPOIU3a, PEAKIIUN
KOMIUIEKCOOOpa3oBanusi (Ha MpuUMepe THAPOKCOKOMIUIEKCOB LHMHKA U aJlOMUHUSA);
MOATBEPXKJATh  XapaKTEpPHbIE  XMMHUYECKHE  CBOWMCTBAa  BEHIECTB  COOTBETCTBYIOIIUMU
SKCHEPUMEHTaMH U 3aMUCAMH YPaBHEHUM XUMUYECKUX PEaKIIMii;

I[15 cdhopmMupoBaHHOCTH YMEHUN YCTAHABIMBATh MPUHAICKHOCTh HM3YUYECHHBIX
HEOPraHWYECKUX M OPraHUYECKHX BEUIECTB K ONPEEICHHBIM KJIacCaM U IpyIIaM COSAUHEHUH,
XapaKTepU30BaTh MX COCTaB M BaKHEWIIIME CBOMCTBA; ONPEACNATh BUIbl XUMHUUYECKHUX CBSI3EH
(koBalleHTHasl, HMOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUIBl KPUCTATHYECKHX PEIIEeTOK
BEIIECTB; KJIACCU(PHUIIUPOBATH XUMHUYECKUE PEAKITUN;

[16 BnageHMe OCHOBHBIMM METOJAMU HAYYHOTO IO3HAHUS BEIIECTB M XHUMHYECKUX
SBJICHHUM (HaOJI0/IeHNe, N3MEepPEHNe, YKCIIEPUMEHT, MOICIIMPOBAHUE);

I17 chopMUPOBAaHHOCTH yYMEHMI MPOBOIUTH PACUeThl MO XUMHYECKHM QdopMylaM u
YpaBHEHUSAM  XMUMHYECKHX  PEaKIuid C  HUCHOJIb30BaHWEM  (U3MYECKUX  BEJIMYMH,
XapaKTepU3YIONINX BEIIeCTBA C KOJWYECTBEHHOW CTOPOHBI: Macchl, 0O0beMa (HOpMajbHBIC
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOJIb30BaThb CUCTEMHBbIE XUMHYECKHE 3HAHUSA IS
NPUHATUSA PELIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMHM U HX
MIPUMEHEHUEM;

I18 cdopmupoBaHHOCTH YMEHUI TIAHUPOBATH U BHIMOIHATH XUMUYECKHI HKCIIEPUMEHT
(mpeBpalleHns: OPraHMYEeCKUX BEIECTB MPU HArpPEBaHHM, MOJIYYCHHE STUJICHA U M3YUYECHUE €T0
CBOMCTB, Kaue€CTBEHHBIE PEAKIIMU Ha allbJIETUbl, KpaxMal, YKCYCHYIO KHUCIOTY; J€HaTypaius
OCJIKOB TpU HArpeBaHWH, IBETHBIC PEAKIIMU OEJKOB; MPOBOJWTH PEAKIIMH WOHHOTO OOMEHa,
OTIpEe/IeNIATh CPEeAy BOJHBIX PACTBOPOB, KAueCTBEHHBbIC pEaKIMu Ha cyinbdar-, kapOOHAT- U
XJIOpUJ-aHUOHBI, Ha KAaTHOH AaMMOHHS; peIIaTh AKCICPUMEHTAIbHBIE 3aJa4d 10 TeMaM
"Mertamnel" u "Hemeramibl") B COOTBETCTBUM C TpaBWJIaMH TEXHUKH O€30MaCHOCTU IPH
oOpallleHun ¢ BellecTBaMU M J1abOpaTOpPHBIM O00OPYAOBAHHMEM; NPEICTABIATH PE3YyIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3aluCH YpaBHEHHN COOTBETCTBYIOIIUX pPEaKIUil U
(GbopMyIHUPOBaTh BHIBOIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

I19 cdopmMupoBaHHOCTH yMEHHSI aHATU3UPOBATH XHUMHUYECKYI0 HWH(MOpPMAIIHUIO,
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MOJy4aeMyl0 U3 pa3HBIX HCTOYHMKOB (CPEACTB MAaccoBOil MHQopmauuu, cerb VHTepHET u
ApyrHe).

;

IT110 chopmupoBaHHOCTH YMEHU COOJIFOAATH MPAaBHIIA SKOJOTHYECKH IEIeCO00pa3HOTo
IIOBCACHHUA B 6LITy 158 pr,Z[OBOI\/JI NCATCIIBHOCTU B MHCIIAX COXpaHeHI/ISI CBOCIO 3I[0p0BL$I 158
Oprmammeﬁ HpPIpOI[HOfI CpE€Abl, YYUTBIBATh OIIACHOCTH BOBI[GfICTBI/ISI Ha JXHMBBIC OPraHU3MbI
OHpGI[eJIeHHHX BCIICCTB, ITIOHUMAas CMBICJI I1I0Ka3aTCJIA HpGI[CJIbHOfI I[OHYCTHMOﬁ KOHI_IGHTpaI_[I/II/I.

2. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y41eOHOH padoThl

Bun yueOHo# padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON IPOrPaAMMBI 72
O0beM 00pa3oBaTeIbHON MPOrpaMMbl € NpenoaBaTeiemM 72
B TOM YHCJIE:
TEOPETUIECKOe 00yIeHNE 40
MPAKTUYCCKHUE 3aHATUS 32

IIpome:kyTouyHas arrecranus B ¢popme 1uppepeHIHPOBAHHOIO 324€Ta
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2.2 TemaTH4ecKHii ILIaH U coep:KaHue Y4eOHOro IpeiMeTa

HaumeHoBaHue Conep:xanue yueOHOro Mmarepuasa (0OCHOBHOE M MPodeccuoHaILHO OpueHTHPO- | O0béM | DopMupyeMble pe3yJbTa-
pa3esioB U TeM BaHHOE), J1a00paTOPHbIE U MPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOTYJIb 4acoB ThI
1 2 3 4

Coaepxxanue yueOHOIro MaTepuasia
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJa J120,J123,J125,
OcHOBHbBIE XUMHU- | XUMHUYECKUH 3JIeMEHT. ATOM. Sapo aroma, U30TOMbl. DIEKTPOHHAsE 000JI0UKa. DHEP- I11,112,113,114,115,
YeCKUE MOHATHS M | TETHYECKHE YPOBHH, MOAYPOBHU. ATOMHbBIC opOuTaiy, s-, p-, d- amemenTsl. OcobeH- 1 M1,M2,M9,M10,
3aKOHbBI, CTPOEHHUE | HOCTU paclpeesieHusl JIEKTPOHOB MO0 OpOUTAISAM B aTOMax AJIEMEHTOB IEPBBIX Ye- MI12,M18,M21,M30,M34,
aTOMOB  XHMHYE- | THIPEX MEPHOOB. DIEKTpOHHAsT KOHPUrypauus atoMoB. OCHOBHbIE XUMUYECKUE 3a- M44,M54
CKHX 2JIEMEHTOB KOHBI

IlpakTH4yeckue 3aHATUSA

[IpakTuueckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUEThI

10 YPAaBHEHHSIM XUMUYECKUX PEAKLUIN».

OTHocuTeNnbHBIE aTOMHAsI U MOJIEKYJIsIpHass Macchl. MossipHas macca. KoinuectBo Be- 1

mectBa. MaccoBas 1071 BemiecTBa. 3akoH ABorajpo. MossipHblil 00beM razoB. OTHO-

CUTEeJIbHas IUIOTHOCTD ra3oB. PacueTsl Mo ypaBHEHHUSIM XUMUYECKUX PEaKIUi C UCTIOb-

30BaHMEM MAacCCOBOI JOJM BelecTBa, 0ObeMa (HOpMallbHbIE YCIIOBHS) ra3oB, KOJIUYE-

CTBa BEIIECTBA
Tema 1.2. IIpakTnyeckune 3aHATHA 2
[Tepuoanueckuii  |IIpakTuueckas padora Ne2. «M3yueHue nepuoanyecKux 3aKOHOMEPHOCTEH M MX B3au-
3akoH U [lepuonu- [MOCBSI3U CO CTPOEHUEM ATOMOBY.
yeckass  cuctema |llepuoanueckas cucrema xumuueckux snemeHToB .M. Menneneesa. CBsi3b nepuoau-
XUMHUYECKHX DJIe- [4eCKOro 3akoHa W llepmonnueckoil cMCTEMbl XUMHUUYECKUX 3JIEMEHTOB C COBPEMEHHOMN JI8,JI11,J122,
MentoB JI. W. |Teopuel cTpoeHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHUYECKHUX 3Jie- I11,112,113,117,1112,
MennieneeBa, HX |[MEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO rpynmnaM u nepuojam Ile- M2,M4,M10,M11,
CBSI3b C COBPEMEH- |PUOAUYECKON CUCTEMBbl. 3HAUYCHHE MEPUOJUYECKOrO 3aKOHA M CHUCTEMbl XMMHUYECKUX M21,M29,M30,M38,
HOH Teopueil [anemeHnToB [[.M. MenzeneeBa B pa3BUTUM HAYKH. M43,M51,M56.

CTPOEHUS aTOMOB

YcTaHoBNEHUE CBSA3U MEXKIY CTPOEHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB M MEPUOIU-
YECKUM H3MEHEHHEM CBONCTB XMMHMYECKHUX 3JIEMEHTOB M UX COCIUHCHUMN B COOTBET-
cTBUM ¢  mnojoxeHueM  Ilepuonuueckoit  cuctembl.  PelieHwe  MpakTHUKO-
OPHEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTEPU3ALMI0O XUMUUECKUX DIIEMEH-
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TOB «MeTtalunueckue / HEMETAIUINYECKHUE CBOMCTBA XMMHYECKHUX DJIIEMEHTOB B COOT-
BETCTBUHU C HUX DJIEKTPOHHBIM CTPOCHHUEM U TOJIO)KECHUEM B MEPHOJIUYECKON CUCTEME
xuMu4deckux djemenToB .M. MenaeneeBay

Tema 1.3. Conep:xanue yueOHOro MaTepuaJia I11,113,114,115,
Crpoenune Beme- | CTpoeHue BemecTBa. XUMHUYECKasl CBsA3b. BUIBI XUMUYECKOM CBS3U (KOBaJICHTHAS HE- JI120,J125
CTBa MOJIIpHAsl W TOJISIpHAs, MOHHAs, MeTajuimueckas). MexaHu3mMbl oOpa3oBaHHs KOBa- M1,M2,M10,M12
U TPUPOJIa XUMH- | JIEHTHOM XUMHUYECKOH CBsi3M (OOMEHHBIH M JOHOPHO-aKLENTOPHBIN). BomopomHas M18,M38,M44,M54
YECKOHU CBSI3U. | CBSI3b. BaneHTHOCTH. DiieKTpooTpuLaTenbHOCTh. CTeneHsb okuciaeHus. Monsl: kaTuo-
Mmuoroo6pasue HbI 1 QaHUOHBI
BEII[ECTB IIpakTHYeckne 3aHATHS
[IpakTuueckas pabora Ne3. «CtpoeHue BeliecTBa U MPUPOIa XUMHUUECKOHN CBSI3N».
JleMOHCTpanys MoJeNed KpUCTAUIMYECKUX PELIETOK: HMOHHOM (XJIOpuj HaTpus),
aTOMHOMH (rpaduT U anmmasz), MOJEKYISIPHOUN (YTIEKUCIBINA ra3, HOJ), METaUINYECKOM
(matpuii, Maruuii, mMenp). PeleHne nmpakTHYECKUX 3aJaHU Ha COCTaBJIEHUE 3JIEK-
TPOHHO-Tpaduueckux GopMyi 31eMeHToB 1—4 neproaoB
Tema 1.4. Conep:xanue yueOHOro MaTepuaJia J120,J123,J124,
Knaccudukanus, Knaccudukanus Heopranuyeckux BemlecTB. HomeHKIaTypa HEOPraHUYECKUX Be- 112,113,114,115,119,1112
U HOMEHKJaTypa | IecTB (OKCHJIbI, THIPOKCHUIbI, KUCIOTHI, COJM). BemecTBa MONEKyIIpHOTO U HEMOJIE- M2,M8,M10,
HEOPraHMYECKUX | KYJISPHOIO CTpOeHus. ATrperatHble COCTOSHMs BellecTBa. Kpucraiumueckue u MI12M16,M17,
BCIIIECTB amop(HBIe BeliecTBa. 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KpUCTaIMYE- M21,M24,M29,
CKHX pEIIeTOK (aTOMHas, MOJEKYJIsSpHas, WOHHAas, MeTaljndeckas). 3aBUCHMOCTb M30,M32,M34,M45
CBOMCTBA BEIIECTB OT THNA KPUCTAIUNINYECKON PEIIETKU MS51,M55,M56

IIpakTHYecKkHne 3aHATHA

[IpakTuueckas padora Ne4. «HomeHknaTypa HEOPraHUYECKUX BEILIECTBY.

Pemienue mpakTuyeckux 3alaHUi Mo KiIacCU(pUKAIMKM, HOMEHKJIATYpe U XMMHUYECKUM
(dbopMyliaM HEOPraHUUECKUX BEIIECTB Pa3IMUHbIX KJIACCOB (yrapHbIN ra3, YrJIeKHCIbIi
ra3, aMMHUaK, ramieHas H3BECTb, HETalleHas W3BECTb, NUTHEBAs COAA U JPYIHX):
Ha3BaHuA BemecTB 1o MexayHapoaHon (MIOITAK) unu TpuBHaibHONW HOMEHKIIATYpe
U cocTaBieHUE (OPMYNIbI XMMUYECKHUX BEIECTB, ONpEeNCHUE MPHHAICKHOCTH K
kiacey. I[louck nHpopmaluu mo Ha3zBaHUAM, UACHTHGUKATOPAM, CTPYKTYPHBIM (Qop-
MyJaM. AHalIM3 XMMUYECKOM HH(OpMaIUM, MOJydaeMOM U3 pa3HbIX HCTOUYHUKOB
(cpeacts maccoBoit nHpopmanuu, cetb IHTepHET U Apyrue)
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Tema 1.5.
Tumel XUMHUe-
CKHUX peaKIHil

Conep:kanue y4eOHOTro MaTepuaa

Xumnueckas peaxiust. Kimaccupukanuss XMMAYeCKUX PEeakIUid B HEOPTaHUYECKOW U
OpPraHUYECKOM XMMHH. 3aKOHBI COXPAaHEHHs MacChl BEILECTBA, COXPAHEHUS U IPEBpa-
LIEHMSI SHEPTUH [IPU XUMHUECKUX peakuusax. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE Pe-
akuuu (YpaBHEHUS! OKHCIICHHSI-BOCCTAHOBIICHHS, CTENIEHb OKHCICHHSI, OKUCIUTENb U
BOCCTAHOBUTEIb, OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU B IIPUPOAEC, IIPOU3BOJI-
CTBEHHBIX IpoLIeCCcaxX M XKU3HEAEATEIbHOCTH OPraHUu3MOB)

J120,J123,7124,

T12,113,114,115,119,1T12,

M2,M8,M10,
MI12,M16,M17,
M21,M24,M29,

M30,M32,M34,M45,

MS51,M55,M56

Tema 1.6.
CkopocTh XUMHUE-
CKUX peakuui. Xu-
MHUYECKOE PaBHOBE-
cue

Coaeprxanue yueOHOro MaTepuasa

CKOpoCTh peakiiy, €€ 3aBUCUMOCTb OT Pa3IMuYHBIX (PaKTOPOB: MPHUPOJIBl pearupyro-
LIMX BEIIECTB, KOHIIEHTPALMK PEarupyroluX BEIIECTB, TEMIIEPATyphbl U IUIOIIAIU pe-
aKIMOHHOW NOBepXHOCTHU. TeruoBble 3(PPEeKThl XUMUUECKUX PEaKLUi: 3K30- U 3HJ0-
TepMuueckue peakuuu. OOpaTumble peakuu. XUMHUYecKoe paBHoBecue. DakTopsl,
BJIMSIIOIME HA COCTOSHUE XMMHUYECKOIO paBHOBECHs (KOHLIEHTpALMsl PEareHTOB HIIU
IIPOJYKTOB peakuy, f1aBjieHue, remneparypa). [Ipunnun Jle Illarense

IlpakTH4yeckue 3aHATUSA

[Ipaktuyeckas padora NoS. «BnusHHE pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUE-
CKOM peaxium».

Pemrenue mpakTUKO-OpUEHTHUPOBAHHBIX 3aaHUI HA aHATU3 (HAaKTOPOB, BIMSIONIUX Ha
M3MEHEHUE CKOPOCTH XMMHUYECKON peakluu. 3aBUCUMOCTh CKOPOCTH XUMHYECKOU pe-
aKI[MW OT MPUCYTCTBUS KaTaJau3aTopa Ha MPUMEPE Pa3JIOKEHUs MEPOKCUIA BOAOPOIa
C MOMOIIBIO JUOKCH/IA MapraHila U Karajassl. Pelenne npakTuko-OprueHTUPOBAHHBIX
3aaHuid Ha npumeHeHwe npuHiuna Jle-Illarenbe o1 HaXOXKICHUS HaNpaBICHUS
CMEIIIEHUs] PAaBHOBECHs XMMHMUYECKON peakiuu W aHanu3 (PakTopoB, BIUSIONIMX Ha
CMEIICHNE XUMUYECKOTO PAaBHOBECHS

J12,715,7113,16,J125,
T11,112,116,118,119,
M4,M5,MS8,
M10,M12,M24,
M39,M45,M48,M49

Tema 1.7.
PactBopel, Teopus
AIIEKTPOIUTUIECKON
JIACCOLIMAIIAN 5
HOHHBII 00MeH

Conep:xanue yueOHOro MaTepuaJa
PactBopbl. Bunsl pacTBOpoB Mo coAep KaHHUIO PacTBOPEHHOIO BemiecTBa. PacTBopu-
MocTh. [loHATHE O nucnepcHbIX cucteMax. VICTUHHBIE M KOJIJIOMJHBIE PACTBOPBIL.
MaccoBas nons BemectBa B pactBope. [lorstue o Bogoponnom mokaszarene (pH) pac-
TBOpa. DIEKTpoIUTHYeCKast nucconuanusi. CUIbHBIE U ClIa0ble AIEKTPOIUTHI, HEITIEK-
TpOJUTHL. Peakiiuu HoHHOro oOMeHa

J124,J125,

TT1,T12,113,115,116,1T1 1,112,

MI,M2,M3,M7,

M10,M12,M16,M21,

M26,M30,M39,M48
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JlaGopaTropHble 3aHATUSA

JIaGoparopnas padota Nel «[IpuroroBieHue pacTBOPOB».

[TpuroroBiieHre pacTBOPOB 3alaHHOM MAacCOBOH J10JIEH PaCTBOPEHHOTO BEIIECTBA, MPO-
BEJICHHE PeaKiiii HOHHOTO OOMEHA, OIPEICIICHNUE CPEbl PACTBOPOB BELIECTB C TIOMO-
IIBI0 YHUBEPCAILHOTO MHIMKATOpa (KUCas, HeUTpaibHas, IeNoyHast). 3aiaHust Ha Co-
CTaBJICHUC MOHHBIX peaKuHﬁ. Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHLIX 3ada-
HUI Ha PacTBOPBI, HCIIOJIb3yeMbIe B OBITOBOI U MPOM3BOJICTBEHHON JIESATEIBHOCTH Ye-
JIOBEKa

KonTpoabHnas padora 1
CtpoeHue BellecTBa 1 XMMUYECKUE peakinu (1o paszaeiny 1)

Paznen 2. Heopranuueckasi xummusi

Tema 2.1.

dusnko-
XUMHUYECKHE CBOM-
CTBa HEOpraHuye-
CKHX BEIIECTB

Conep:xanue yueOHOro MaTepuaJia

Mertannsbl. [lonoxxenue meramioB B llepuoanueckoil cucreMe XUMHUYECKUX SJIEMEH-
TOB. OCOOCHHOCTH CTPOEHUS JEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. Oomme du-
3uueckrue cBoicTBa MeTaioB. CIIaBbl METAJUIOB. DJIEKTPOXUMUYECKUHN Psii HAmpsi-
KEHUM MeTayuioB. XMMHYECKHE CBOMCTBA Ba)KHEWIIMX METAUIOB (HATPHUM, Kalui,
KaJblIUi, MarHUi, aJlOMUHU, [IUHK, XpOM, JKeJe30, MeJlb) U UX coequHeHui. Obime
crocoObl NOJTy4YeHHs] MeTauIoB. [IprMeHeHne MeTauioB B OBITY U TEXHUKE

Hemeramnsl. Ilonoxenne HemeramioB B llepuoanueckoin cucreMe XMMUYECKUX dJie-
MeHnToB JI.1I. MenneneeBa u 0COOCHHOCTH CTpPOEHUsI aTOMOB. DU3NUECKHE CBOMCTBA
HEMETAIJIOB. AJIIOTPONHUS HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yr-
neposaa). XMMHUYECKHE CBOMCTBA U NMPUMEHEHHE BAKHEHIIMX HEMETAJIOB (TaJIOre€HOB,
cepsl, a3ota, Gocdopa, yriaepoaa u KpeMHHS) U UX COSAMHEHUN (OKCHJIOB, KUCIOPO/I-
coJiepKaluX KUCJIOT, BOJAOPOJHBIX coeauHeHunit). [IpuMeHeHne BaHEHIIINX HEMETAaI-
JIOB U KX COCMHEHUI

XUMUUYEeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BEIICCTB (OKCI/I}IOB, TH]I-
POKCHIOB, KUCIIOT, cojieil u I[p) I'eneTnueckas cBs3b HCOPraHN4YCCKUX BCUICCTB, IPHU-
HaAJICXKalluX K pasJIMYHbIM KJIaCCaM. 3aKOHOMepHOCTI/I B U3MCHCHHH CBOMCTB IMPOCTBIX

BCIICCTB, BOOOPOIHBIX COCI[PIHCHHfI, BBICHIUX OKCUIOB U THAPOKCUIOB

J116,J120,J123,7125,
IT1,112,113,116,117,118
T19,1T10,1T11,IT12,TT13,
M1,M2,M6,M7,M9,M11,
M13,M15,M21,M24,M32,
M33,M38,M39,M51
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I[pakTuyeckue 3aHATHSA

[MpakTuueckas padora Ne6. «DU3MKO-XMMHUYECKHE CBOMCTBA HEOPTaHMUYECKUX Be-
LIECTBY.

CocrapneHre ypaBHEHUM XUMUYECKUX PEAKLUNA C y4aCTUEM MPOCTHIX U CIOKHBIX He-
OpPraHWYECKUX BELIECTB: METAJJIOB U HEMETAJUIOB; OKCHJIOB METANIOB, HEMETAJNIOB U
aM(pOTEePHBIX AJIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT, OCHOBAaHUN W aM(OTEPHBIX THJ-
POKCHIOB; HEOPTaHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérel macchl BelecTBa Ui 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, PacUEThl MacChl
(oOBéMma, KonMYecTBa BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIU OJHO U3 BEIIECTB UMEET
npuMecu. PelieHne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUM HA CBOWCTBA, COCTaB, MO-
JTydeHHe U 0€30MacHOe MCIO0Ib30BAHUE BAKHEUIIINX HEOPTAHMUYECKUX BEIIECTB B ObI-
Ty ¥ Ipo(hecCHOHAIBHON 1eATeIbHOCTH YeJIOBEeKa

Tema 2.2.
Nnentudukanys
HEOPTaHUYECKUX
BEILIECTB

JlaGopaTopHble 3aHATHUS

JIaGoparophas pabota Ne2 «MneHTuukanus HEOPraHN4eCKUX BEIECTBY.

Pemrenne skciepUMEHTAIBHBIX 337a4 110 XMMUYECKUM CBOKMCTBAM METAJJIOB U HEMeE-
TaJIJIOB, IO PAcIO3HABAHMIO U MOJIYYEHHUIO COeIMHEHUI METaJUIOB U HEMETAJIJIOB (B3a-
MMOJIEHCTBUE TUAPOKCHIA ATIOMUHUS C pacTBOpPaMU KUCJIOT M 1ienouel,). Mnentu-
¢uKanys HEOpraHWMYeCKMX BELIECTB C HCHOJb30BAHHEM HX (PU3MKO-XMMUYECKUX
CBOMCTB, XapaKTEpHBIX KaUYECTBEHHBIX peakiuil. KauecTBeHHBIE peakuuu Ha Cyab(aT-
, KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOHBI METAJUIOB M KATUOH aMMOHUS

J116,J120,7125,
TT1,112,115,118,1T1 1,113,
M1,M2,M6,M7,MI1,
M22,M25,M35,M36,M37

KonTposbnas padora 2
CBoiicTBa HEOPraHMYECKUX BeUIeCTB (10 pa3feny 2)

Pa3nes 3. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH

Tema 3.1.
Knaccudukanus,
CTpPOCHHE W HOMCH-
KJIaTypa OpraHudye-
CKHUX BEIIECTB

Conep:kanue y4eOHOIro MaTepuaa

[Ipeamer oprannueckoil XuMuu: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B MOIyYe-
HHUH HOBBIX BELIECTB W MaTepuanoB. Teopus CTpOEHUsS OPraHMYECKUX COEIUHEHUN
A.M. bytnepoBa, e€ ocHOBHBIEC MOn0xkeHUS. CTPYKTypHbIE (HOPMYIBI OpraHUYEeCKUX
BCUICCTB. FOMOJ’IOFI/I?I, HN30MCpHUs. XnMuyeckasi CBSI3b B OpraHN4YCCKUX COCAWHCHUAX:
KpaTHbIE CBSA3H, G- U TT-CBS3H.

[IpencraBnenune o kiraccuuKaul OpraHUYECKUX BerlecTB. HoMeHKIaTypa opranu-
YeCKUX COSAMHEHMI (CHCTeMAaTUUYeCcKasi) U TPUBUAIbHbBIC HA3BaHUS BAKHEHIIINX TIpe-
CTaBUTEJIEH KJIACCOB OPTaHUYECKUX BEIIECTB

JI8,J111,J120,J123,
T11,112,114,116,119,
M2,M4,M21,M28,
M29,M43,M44,M46,
M51,M54
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I[IpakTnyeckue 3aHATHS

[MpakTuueckas pabora No7. «HoMeHKIIaTypa OpraHMYECKUX BEIIECTBY.

O3HakoMJyieHHE ¢ 0Opa3liaMu OpraHMYECKUX BEIIECTB U MaTepuaiaMH Ha UX OCHOBE,
MOJICIIMPOBAaHNE MOJICKYJI OPraHUYECKUX BEIIECTB, HAOIIOAEHUE U OMHMCAHUE TEMOH-
CTPALIMOHHBIX OMNBITOB IO NPEBPAILICHUI0 OPIaHMYECKUX BEIIECTB IIPU HAarpeBaHUU
(mnaBnenue, odoyriauBanue u ropenue). CocTaBaeHHE MOJHBIX U COKPALICHHBIX CTPYK-
TYPHBIX (OPMYJ OPraHMYECKUX BEUIECTB OTIEJIBbHBIX KJIACCOB, UCHOJB3YS UX Ha3Ba-
HUS 11O CUCTEMATHUYECKON M TPUBUAIBHON HOMEHKJIAType (ITHJIEH, alleTUJIEH, IIINLe-
puH, ¢deHon, ¢opManbaerua, yKCycHas KHCIIOTa, TIUIUH). PacueTsl mpocteifmieit
(bopMyITBI OPraHNYECKO MOJICKYJIbI, HCXO/ISl M3 SJIEMEHTHOTO cocTaBa (B %)

Pasnen 4. YrieBoaopoabl

Tema 4.1.
Yrnesonopoael U
UX TNPHUPOJHBIE HUC-
TOYHHUKHU

Conep:xanue yueOHOro MaTepuaJia

[IpenenpHbie YrieBOIOPOIbI (aJKaHBI): COCTAB U CTPOCHUE, TOMOJOTHUYSCKHI PSII.
MeTaH ¥ 3TaH: COCTaB, CTPOCHHUE, GUBNICCKUE U XUMUICCKUE CBOMCTBA (peakiuu 3a-
MEIIEHUS ¥ TOPCHUs ), TOJTyYCHHUE U IIPUMCHEHHUE.

HenpenenbHble yriieBogopo/ibl (aIKEHbI, aIKaAUEHBI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJOTUYECKHH psAl. DTUJIEH W TPOIUJIEH: COCTaB,
CTpoeHHe, GU3NYECKUe U XMMHUYECKHNE CBOMCTBA (pPEaKkIiMu TUAPUPOBAHUS, TaJIOTeHU-
pOBaHUs, THAPATALINN, OKUCIICHUS U TTOJIMMEPHU3AIINH) TTOJyuYeHNEe U TPUMEHEHHE.
Anxaguensl: OytanueH-1,3 u MetunOyraguen-1,3, XUMHUUYECKOE CTpPOEHHUE, CBOMCTBA
(peakiusi MOTUMEPHU3alUU ), IPUMEHEHHUE (JIJIs1 CUHTEe3a MPUPOTHOTO U CUHTETUYECKOTO
KaydyKa U pe3uHbI).

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHUECKUH Psii. ALIETUIICH: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3NUECKHEe U XUMUYECKHE CBOWMCTBA (PEeaKkIuy THIPUPOBAHHS,
TaJIOTeHUPOBAHMS, THAPATAIIUNA TOPEHUS ), TTOTYYCHUE U TPUMEHEHHE (MCTOYHHUK BBICO-
KOTEMIEPATyPHOTO TIAMEHU JIJIsl CBAPKHU M PE3KH METaJIIOB)

ApomaTtudeckue yriieBoJopoas! (apeHsl). beHzon u Tomyon: cocras, cTpoeHue, pusu-
YecKHe U XMMHUYECKHE CBOMCTBA (peakiy raJoreHUPOBAaHUS M HUTPOBAHHUSA), MOJTyYe-
HUE U puMeHeHne. TOKCHYHOCTh apeHOB (BIMsSHUE OSH30J71a Ha OPTaHU3M YEIOBEKA).
I'eneTnueckas cBsI3b MEXAY YIJIEBOJOPOIAAMHU, MPUHAICKAIIUMHI K Pa3IMYHBIM Kilac-
cam.

[TpupoHbIe HCTOYHUKH YTIeBOJ0po0B. [Ipupoanblil ra3 u nonyTHble HEQTAHBIE Ta3bl.
Hedtes 1 e€ npoucxoxnenue. CrocoObl nepepabOTKU He(TH: MEpPEeroHKa, KPEeKUHT

JI8,J118,J122,J123,
TT1,113,116,1T12,T113,
M1,M3,M6,M7,M11
M16,M17,M21,M22,

M30,M32,M38,M51,M54
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(Tepmuueckuii, Katanutudeckuil), nuponus. [lpoaykTel nepepaboTku HedTH, UX MPH-
MEHEHHE B MPOMBILIIIEHHOCTH
u B O6bITy. KaMeHHBIH yroib 1 MPOaYyKTHI €ro nepepadboTKu

Tema 4.2.
duzuko-
XUMHUYECKHE CBOM-
CTBa  YIJIEBOJIOPO-
JIOB

JlaGopaTopHble 3aHATUS

JlaboparopHast pabota Ne3 «CBoiicTBa yIriieBOAOPOIOBY.

TpuBnanbHas U MeXIyHapoaHas HOMEHKIATypa, XMMUYECKHE CBOWCTBA, CIIOCOOBI I10-
JIly4eHHUsl yriaeBoaoponoB. [lomydenne 3TuiieHa U u3y4eHue ero cCBOMCTB. Moaenuposa-
HUE MOJIEKYJI U XMMHUYECKHX IIPEBpaILeHUH yrieBoJopoA0B (Ha pUMepe 3TaHa, STHIIe-
Ha, alleTUJIeHa U Jp.) U raJIor€HONPOU3BOIHBIX

J120,J122,7123,
I1-8, 110,111,
M2,M4,M5,M6,MS8,
M11,M12,M14,M16,
M17,M22,M23,M26,
M41,M48 M50

Paznen 5. Kucaoponoconep:xainye opranndeckne coeTnHeHUs!

Tema 5.1.
Cnuptel. Genon

Conep:xanue yueOHOro MaTepuaJia

[IpenenpHble OMHOATOMHBIC CIUPTHI (METAHOJ M JTAHON): CTPOCHUE, (PU3UYECKUE U
XUMHUYECKHE CBOUCTBA (pCaKIII/H/I C aKTUBHBIMU METaJllIaMH, I'aJIOrCHOBOJOPOAaMHU, I'O-
peHue), npuMeHeHre. BomopoiHbie CBSA3M MEXIY MOJEKyJaMHu cnupToB. Du3nooru-
YecKoe JICHCTBHE METaHOJIa M ATAHOJIa Ha OPTaHMU3M YeJIOBEKa.

MHOroaToOMHbIE CIHPTHI (ITWICHTIIUKOIb M TIIMIEPUH): CTpOeHHUE, (DU3NYCCKHE U XH-
MHYECKHE CBOICTBA (BSaHMOHeﬁCTBHG CO ICJIOYHBIMU MCTAJUIaMU, Ka4CCTBCHHAA pPcC-
aKIMsg Ha MHOTOATOMHBIE CTUPTHI). DU3HOTIOTHYeCKOe JeCTBIE Ha OPTaHU3M YellOBe-
Ka. HpI/IMeHeHI/IC TIIMIEpHUHA U OTUJICHIJIMKOJIA.

®enon. CTpoeHrne MOJEKYIbI, (U3HUECKUe U XUMHYecKHe cBoiicTBa (heHoma. Tokcuu-
HOCTB (peHOoIIa, ero (PU3UOJIOTHUECKOEe ICHCTBHE HA OpTaHM3M 4YeJoBeka. [IpumeHeHnune
¢denona

JI1,J12,013,J17,J18,J111,J112,
J113,J114,7116,7123
M1,M2,M4,M8,M12,
M13,M14,M15M16,M18,
M19,M20,M21,M23,M32,
M34
M38,M39,M44
TT1,T12,113,114,117,T18,1T10

Tema 5.2.
ATbIerubl.
KapbonoBsie  kuc-
JIOTHI.

CrnosxHble 3¢upsl

Conep:xanue yueOHOro MaTepuaJa

Anpaeruabl U KeTOHBI ((hopmanbpierun, aleTanbAerui], alleToH): CTpoeHue, (pusude-
CKHE ¥ XMMHUYECKHE CBOICTBA (peaKkLMu OKUCIEHHS U BOCCTAHOBJICHUS, KAUeCTBEHHbBIE
peaxiun), noy4eHrue U NpuMeHeHue.

O/HOOCHOBHBIE TpeiebHble KapOOHOBBIE KUCIOTH (MypaBbUHAsl U YKCYCHasl KHUCIIO-
ThI): CTpOeHHE, (PU3NUECKHE U XMMHUECKHEe CBOMCTBA (00IIMe CBOWCTBA KUCIOT, peak-
1us dTepuuKaIim), MoIydeHre u npumeHenue. CTeapuHOBas U OJIGMHOBAsE KUCIIOTHI
KaK IpeJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICHIMX KapOOHO-
BBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

CrnoxHble 3GUpHl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MIPONH3 CIOXHBIX 3(U-
poB. JXKupsl. I'naposns xupos. [Ipumenenue xupoB. bruonornyeckas poiib )KUpOB

JI1,712,713,J17,J18 J111,J112,
J113,J114,7116,7123
M1,M3.M6,M7.M11
M16,M17,M21,M22,M23,
M25,M26,M28,M30
M31,M32,M38,M51,M54
T11,112,113,114,117,118,10
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Tema 5.3. Conep:kanue y4eOHOIro MaTepuaa JI9,J121,J123,J125,M1-M7,
YrneBoabl VYTrneBoabl: cocTaB, KiIacCU(pUKaIUs yriIeBo0B (MOHO-, M- U TIoJucaxapubl). [ moko- M10,

3a — MPOCTEHIIMI MOHOCAaXapHa: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI, (U3UYECKUE U M38-43

XUMHUYECKHUE CBOMCTBA IIIOKO3bI (B3aumojenicTBre ¢ ruapokcunom meau (II), oxucne- IT1-118,1111

HUE aMMHa4YHBIM pacTBOpoM okcuza cepedpa (I), BoccranoBieHue, OpoKEHHUE TIIFOKO-

3bl), HAXOXKJCHUE B IPUPO/IE, IPUMEHEHHUE TIIFOKO3bI, OMOJIOTHYECKas POJIb B )KU3HEIC-

ATEILHOCTU opraHu3ma uenoBeka. @orocunte3. OpykTo3a Kak ©30Mep TIIFOKO3BI.

Caxapo3a — npeJICTaBUTEIb AUCaXapUI0B, THAPOIN3 caXxapo3bl, HAXOXKIECHUE B MPUPO-

Jie U IPUMEHEHHUE.

[Tonucaxapuasl: Kpaxmai ¥ LEUII0JI03a KaK MPUPOIHbIe ToauMepbl. CTpoeHHe Kpax-

Maja ¥ UEeJUTI0N03bl, PU3NYecKre U XMMHUECKUEe CBOMCTBA Kpaxmaia (THAPOIIU3, Kade-

CTBEHHasl peaklus ¢ HOJIOM)
Tema 5.4. [MpakTnyeckune 3aHATHS JI1-3,J17,J18 J111-
SHPEEE;KM o g)izlgl?eql{e;?liﬂ pabora Ne8. «HomeHknaTypa KHUCIOPOAOCOACPKALIUX OPraHUYECKUX 14,J116,J7120,J7122,J125
CTBa KHCIOPOJ0CO-| TpuBHUabHAS U MEXIYHAPOIHA HOMEHKIIATypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI TO- I11,112,114,116-10
JEpKalluX OpraHu- |JIy4eHUs CIHPTOB U (PEHOIOB, KAPOOHOBBIX KUCIOT U 3(UPOB, aTbIACTUIOB U KETOHOB. M2,4,M9,M10
yeckux coerHeHu# | CoCcTaBlIeHHE CXeM peakiuil (B TOM 4HCIie MO MPEeJIOKEHHBIM IeTT0YKaM MpeBpale- M13,M23-

HUif), XapaKTEPU3YIOIMX XUMHYECKHE CBOWCTBA KHMCIOPOJOCOAEPKAILIMX OpraHude- 25,M29,M30,M31,M38

CKHUX COCJIMHEHMI .39,

[TpakTryeckas padora Ne9. «Xumuueckue U pu3nuecKkue cCBOHCTBAa KHCIOPOAOCOIEP-
KAIIX OPTaHUIECKUX COCTUHEHUS.

[IpoBenenue, HaOMIOIEHNE U ONHCAHHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUP-
TOB, KAQYeCTBEHHBIC PEAKIUU OJHOATOMHBIX CHHPTOB (OKMCIIEHHE J3TaHOJA OKCHIOM
meau (I1)), MHOTOATOMHBIX CIIUPTOB (B3aUMOJICHCTBHUE TIIMILIEPHHA C THAPOKCHIOM Me-
mu (I1)), anbrernioB (oKUCIEHHE aMMHUAYHBIM pacTBOpoM okcuzaa cepedpa(l) u rua-
pokcugoM meau (11), B3aumoneiicTBue kpaxmaia ¢ HO0M), U3y4EeHUE CBOHWCTB PAaCTBO-
pa YKCYCHOM KHCITOTBI

43,M45,48,51

Pa3nes 6. A3oTcoaepskaliyue OpraHi4ecKue coeJHHEeHHs
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Tema 6.1.
AMMHHBI.
AMMHOKHCIIOTEL.
benku

Conep:kanue y4eOHOT0 MaTepuaJia

AMUHBI: METWJIAMHMH — IIPOCTEHIINN IPEICTAaBUTENb aMUHOB: COCTaB, XUMUYECKOE
cTpoeHue, pu3ndeckre 1 XMMUYECKUEe CBOMCTBA, HAX0XACHHUE B IPUPO/IE.
AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndyeckue coequHeHusi. Ouzndyeckue u Xu-
MHUYECKHE CBOMCTBAa aMUHOKUCIIOT (Ha mpuMepe runuHa). buonorudeckoe 3Haue-
HUEC aMHUHOKMUCIIOT. H€HTI/IIIBI.

benku kak npupoaasie noaumepsl. [lepBuunas, BropuyHas U TpeTUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWMCTBA OCIKOB: THAPOIIN3, NCHATYpAallUs, KaueCTBECHHBIC
peaxkiuu Ha OeJKu

IIpakTHyeckne 3aHATHA

[TpakTiueckas padota NelQ. «CBoiicTBa a30TOCOIEPKAIINX OPTAaHUUYECKUX COEIH-
HEHUIN.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA aMUHOB (PEaKIUU C KUCIOTaMU U TOPEHUSs)
¥ aMUHOKHCIIOT (Ha mpumepe rimnuHa). HaGmonenne n onucanue JeMOHCTpaIiu-
OHHBIX ONBITOB: JICHATypaIusl OEIKOB MPU HArPEBAHUU, [IBETHBIE PEAKIINH OCJIKOB

J121,23,24,25
I11-9
M2,4,9,14,22-
24,29,31,38,4548,51

Paspnen 7. BeicOKOMOJIEKYISIPHBIE COCAUHEHUSA

Tema 7.1.
[InmacTmaccel.
Kayuyku. Bonokna

IIpakTH4eckue 3aHATHS

[Tpaktuyeckas padora Nell. «Cunres, aHamU3 U KiIacCU(UKAIUS BHICOKOMOJIEKY-
JSIPHBIX COETMHEHUI

OcCHOBHBIE TIOHATHSA XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHMI: MOHOMEp, IOJIH-
Mep, CTPYKTYPHOE 3BEHO, CTEICHb IOJIMMEPU3ALUY, CPEHAS MOJIEKYJISIpHAs Mac-
ca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN — MOJIMMEPH-
3a1Msl ¥ MOJIMKOHACHCALINS.

O3HakomiieHHe ¢ 00pa3lamMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB: IUIACTMAacCChl (IOJUATUIIEH, MOJIMUIPONUIICH, MMOJIUBUHUIXIOPUA, MOJIH-
CTHPOJ); HATypaJIbHBIA U CHHTETHYECKHUE KayuyKu (OyTaaueHOBBIH, XJIOPOIPEHO-
BbIl U M30IPEHOBHII); BOJOKHA (HaTypasibHble (XJIONOK, IIEPCTh, IIENK), UCKYC-
CTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETUYECKHE (KallpOH U JIABCAH)

J119,21,23,J15,1112,13
M1,113-7,M11,M16,
M17,M21-28

Pa3nes 8. Xumus B ObITY M IPOM3BOACTBECHHOM AeATEJbHOCTH YeJI0BEKA

JI119.21.23.J15.1112.13
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Tema 8.1.

XUMHYECKHE TEXHOJIO-
THH

B ITOBCETHEBHOM
u  npodecCHOHAITBHON
JIESITEILHOCTH YEI0BEKa

Conep:kanue y4eOHOT0 MaTepuaJia

[TpaBuia 5KOJIOTHYECKH IIEIECOO00Pa3HOTO TOBEJACHUS B OBITY M TPYIOBOU Jesi-
TEIbHOCTU B IIENSAX COXPAHEHHs] CBOErO 3[0POBBbS M OKpYXKArouleil MmpupoaHon
Cpezbl, ONTAaCHOCTh BO3JICHCTBHS HA KUBBIC OPTaHU3MbI OPTaHUYECKUX BEILIECTB OT-
JENBbHBIX KIJIACCOB (YII€BOIOPOAbI, CIIUPTHI, (EHOIBI, XJIOPOPraHUUYECKHE MPOuU3-
BOJIHBIC, aJIbJACTH/IBI U JIP.), TIOKA3aTelb NPEAeIbHO JOIMYCTUMON KOHIICHTPALUU U
€ro UCMOJIb30BaHUE.

Ponp xumun B 00ECHEYEHHUU SKOJIOTHYECKOW, YHEPreTHUECKON W MUIIeBol Oe3-
OMACHOCTH, Pa3BUTHH MEAMIIMHBI, CO3JAHUM HOBBIX MaTepuajoB (B 3aBUCHMOCTHU
OT BHJAa NPOQECCHOHATBHON NEATEIEHOCTH), HOBBIX MCTOYHUKOB DHEPTUH (ajb-
TEepPHATUBHbBIE UCTOUYHUKU >Hepruu). [loHATHE 0 HAyYHBIX METO/ax MO3HAHUS Be-
IIECTB M XMUMUYECKHX peakuuil. [lpeacraBnenus 00 oOMMX HAayYHBIX MPUHIIAIIAX
MPOMBIIIJICHHOTO TMOJYYeHHUs] BaXKHEHIIMX BEIIeCTB (Ha MpUMepax MPOU3BOJCTBA
aMMHaKa, CepHOU KUCIIOTHI, METaHOJIA).

XuMHUS U 3[J0POBbE YelIOBEKa: MpaBuiia 0€30MacCHOr0 HUCIOJIb30BAHUS JIEKAPCTBEH-
HBIX MIPENapaToB, OBITOBON XUMHUH B TOBCETHEBHOM JKU3HU

IIpakTHyeckue 3aHATHS

[Ipaktuueckas padora Nel2. «IIpuMeHeHNE XUMUUECKUX BEIIECTB U TEXHOJOTUN
¢ y4eToM Oyaymieil mpoeccuoOHANbHON AeITeTbHOCTH Y.

Pemenne xeiic-3amad mo TeMam: MUMIEBBIE MPOIYKTHI, OCHOBBI PAlMOHAIHHOTO
MUTaHMS, BaKHEHIIINE CTPOUTETIbHBIE M KOHCTPYKIIMOHHBIE MaTepPUAIIbI, CETbCKO-
XO03SICTBEHHOE MPOU3BOJICTBO, KPACKH, CTEKIIO, KEpaMHKa, MaTepPHAaJIbI IS DIIEK-
TPOHUKH, HAHOMAaTEPHUaJbl, TEKCTHIIbHBIE BOJIOKHA, HICTOYHUKHU SHEPTUHU, OpPTaHU-
YecKHe M MUHEpabHbIE YI00peHUs, JIeKapCTBEHHbIE M KOCMETHYECKHE Tpenapa-
ThI, OBITOBAs XUMUS, MAaTePUAITBl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.
3amura: IlpeacraBneHue pe3ynbTaToOB pelIeHUs Kelc-3agad B (GopMe MHUHHU-
JIOKJIa/1a (JIOMyCKaeTcsl UCIOJIb30BaHUE rpauuecKuX U MpPe3eHTAllMOHHBIX MaTe-
pHAJIOB)

MIL,II3-7,M11,M16,
M17,M21-28

IIpomMeskyTouHasi aTTecTanus N0 AucuuInHe (1uddepeHnpoBaHHbIHN 3a4eT)

Bcero

72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IIPEJIMETA

3.1. Tpe6oBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHuIo
Jlis peanm3anuy MpOrpaMMbl y4eOHOTO MpEeAMeTa MPEeAyCMOTPEH y4eOHBIH KaOWHET
OO61as u HeopraHuyeckasi XUMHUs.

OobopynoBanue y4eOHOr0 KaOuHeTa:

- HaOOPBI MIAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYT,

- MOJIENTU KPUCTAJUIMYECKUX PEHIETOK,

- KOJUICKIIUHA POCTLIX U CIIOKHBIX BEIICCTB I/I/ HJIN KOJUICKIIUHA TTOJIMMEPOB;

- KOJUJICKIMsI TOPHBIX MOPOJ U MHHEpayoB, Tabimuua MenzaeneeBa, yueOHbIE (DUIBMBI,
¢ poBbIe 00pazoBaTEIbHBIC PECYPCHI

TexHuveckue cpeacTBa 00y4eHHs:
- KOMIIBIOTEP C JIMLEH3UOHHBIM IIPOrPaMMHBIM 00€CTIeUCHUEM;
- MyJIbTUMEUA IPOEKTOP;

Oo6opynoBanue jadopaTopum U padounx MecT J1a00paATOPHHU:
MEH3YpKH,

MTUTIETKU-KAIEIbHUIIB,

TEPMOMETDHI,

MUKPOCKOII,

JYTIbI,

IIpeIMETHBIE U IOKPOBHBIE CTEKJIA,

TUTAHIIETHI JUIs KaleJIbHBIX PeaKIuid,
¢bunbTpoBanbHas Oymara,

IIPOMBIBAJIKH, CTEKJIIHHBIE TIPOOUPKH,

PEe3UHOBBIE TPOOKH,

(doHapuku,

HabOp peakTUBOB,

CTEKJIIHHBIE MaJIOYKH,

LITaTUBBI JJIs1 IPOOUPOK;

MEpHBIE LIMIUH/PHI,

BOPOHKH CTEKJISIHHBIE,

BOPOHKH JenuTenbHble uauHapudeckue (50-100 m),
CTYIKH C TIECTHKOM,

¢bapdopossie yarkw,

MTUHIIETHI,

GUIBTPHI

OyMa’KHEIE,

Bara,

MapJs,

JacoBBIE CTEKJIA,

ANEKTPOIUIUTKH,

nabopaTOpHbIE MITATUBBI,

CIIUPTOBBIE TOPEIIKH,

CIMYKH,

puOop JUIs MOJTydeHus ra30B (WM MpoOupKa ¢ ra300TBOAHON TPyOKOi),
JeprKaTeNu s MpoOUpOK,

CKJISTHKU JJI XpaHEHUs! peaKTHBOB,

pasznarovHbie JOTKH; XxuMuueckue crakansl (50, 100 u 200 mn);
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IMaTeNu;

MUHIETHI;

TUTEILHBIC ITUIIIIBL;

CEKYHJIOMEDPHI (TaitMepbl),

MepHble ipodupku (Ha 10-20 mi) u mepHbIe KonoObI (25, 50, 100 u 200 M),
BOJIsiHAs OaHs (MJIM TEpMOCTAT),

CTCKJISTHHBIC TIAJIOYKH;

KOHHYECKHe KOJIObI 11t TuTpoBanus (50 u 100 mu);

WHANKATOPHBIC TIOJIOCKH NS onipeneneHus pH u craHgapTHas HHARKATOPHAS IIKAJa;
YHUBEpPCaJIbHBIA HHAUKATOD;

nunetk Ha 1, 10, 50 M (unu gozatopel Ha 1, 5 u 10 M),

OIOpETKH J1JIs1 TUTPOBAHMS,

MeauuuHckue mmnpuibl Ha 100150 mi, i

abopaTopHbIE W/UIIM aHAIMTUYECKUE BECHI,

pH-meTpsl,

CYLIWIbHBIN IIKad

YyeOHo-HAIAHBIE IOCOOMS:
- TaOJIMIIBL,
- IIJIaKaThI,
- CXEMBEI,
- MOJETIH,
- CTEHIBI,
- IOPTPETHI,
- aJITOPUTMBI

3. 2. UudopmanuonHoe odecrnieueHue 00ydeHHus
Ilepeyenn PeKOMEeHIyeMbIX yY4eOHBIX H3/1aHUH, HNHuTepHeT-pecypcos,
JAOIOJIHUTEIBHON JTUTEPATYyPHI

OcHOBHbIE HCTOYHHKH:
1. Xumus: 10 knacc. YueOnuk. I'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A. X..-
M.; [Ipoceemnienue, 2023
2. Xumus: 11 knace. Yuebuuk. I'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. X.-
M.; [Ipocsemienue, 2023
3. Xumus 10 xnacc. Yriny6neHnHsli ypoBeHs, yueOHuk; Epemun B.B., Ky3smenko H.E.,
Hpoznos A.A., B.B. Jlyaun - M.; IIpocemenue, 2023
4. Xumus 11 xnacc. YriryOneHHslid ypoBens, yueOHuk; Epemun B.B., Ky3smenko H.E.,
Hpoznos A.A., B.B. Jlyaun - M.; IIpocsemenue, 2023
5. Xumus. 11 kmacc. Yrmyonéuusnii ypoBenb. ['abpuensu O. C., Octpoymos U. T,
CnankoB C. A.-M.; [Ipocsemenne,2023

JlonoiHUTe/IbHbIE UCTOYHUKH:

1. MaptsinoBa, T. B. Xumus : y4eOHUK U MPAKTUKYM Ul CPETHETO MPO(PeCcCCHOHAIBHO-
ro oopazoBanusi / T. B. MapteinoBa, . B. ApramonoBa, E. b. 'ogyHoB ; mon o6mieit penakiueit
T. B. MapTtbiHOBO#. — 2-€ 3., ucnp. u gon. — Mocksa : U3narensctso FOpaiit, 2024

2. MapteiHoBa, T. B. Xumus. YrmyOmenusiii ypoBeHb. 10—11 kiacchl : yuyeOHUK 1ist
cpeanero oOmiero obpaszoBanusi/ T.B. MapteinoBa, U. B. Apramonosa, E. b. 'onyHoB ; mox
obmeit pegakiueit T. B. MapTeiHOBOH. — 2-¢ m3i., ucnp. U jaomn. — Mocksa : M3m1areinscTBo
IOpaiit, 2024.
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3. Audunorenona, 1. B. Xumus. ba3osbiii ypoBenn: 10—11 knaccel : yueOHUK st
cpennero obmero obpaszoBanmsi/ U. B. Andpunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢
U3, uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2024.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

Tema Pe3yabTaTsl 0CBOEHUS XapakTepucTHKAa OCHOB-
HBIX BH10B yueOHOii Jesi-
TeJbHOCTHU CTYAEHTOB (Ha
YPOBHe YUeOHBIX JeiicCTBHIl)
1 2 3
Tema 1.1. I11,112113,,114,115 Tectbl, 3amauu, NpakTUye-
CTtpoeHue aToMOB XUMHUYe- JI120,J123,J125 CKHE 3aJaHus

CKHX 3JIEMEHTOB M NIPUPOa
XHMHYECKOH CBSA3H

MIM2M9.M10,M12,M18,
M21,M30,M38,M44,M54

Tema 1.2.
IHepuoauveckuii 3aK0H U
Tabdauna .. MenjaeiieeBa

I11,112,113,117,1112,J18,J111,J1
22 M2 M4 M10,M11,M21,M
29,M30,M38,M43, M51,M56

Tema 2.1. Tunbl xXumuue-

I12,115,119,I110,IT11,IT12

CKHMX peaKkuui JI120,J125,
M1,M2M6,M11,M12M17,
M30,M43,M49
Tema 2.2. DiieKTpoIUTHYE- I11,112,113,115,116,1111,1112
cKasl JUCCOlANMA U HOH- J124,J125,

HBII 00MeH

M1,M2,M3,M7,M10,M12,M
16,M21,M26,M30,M39,M48

Tema 3.1. Knaccupuxanmus,
HOMEHKJIATYPa U CTPOCHHE
HEOPraHN4YeCKHUX BellecTB

T12,113,114,T15,116
J120,7124,
M2,M8,M10,M12,M16,M17,
M21,M24,M29,M30,M32,M3
4,M45M51,M55,M56

Tema 3.2. ®usuko-
XHMHYeCKHe CBOMCTBA HEop-
raHM4YeCKMX BellecTB

T11,T12,113,116,117, 118,111 1,111
21113
J116,J120,J123,7125,M1,M2,M
6,M7,M9,M11,M13,M12,M1
5,M32,M33,M38,M39,M51

Tema 3.3. UnenTudpukanus
HEOPraHU4eCKHX BellecTB

TT1,T12,113,116,117, 118,111 1,111
21113
J116,J120,J123,7125,M1,M2,M
6,M7,M9,M11,M13,M12,M1
5,M32,M33,M38,M39,M51

Tema 4.1. Knaccupuxanmus,
CTPOeHHE M HOMEHKJIaTypa
OpPraHMYecKuX BelecTB

T11,T12,114,116,119
JI8,J111,J120,J123
M2,M4,M21,M28,M29,M43,
M44,M46,M51,M54

Tema 4.2. CpoiicTBa opranm-
YyecKHX COeIHHEeHU I

IT1,112,113,114,115,116,118,IT10
JI11
J120,J122,J123,
M2,M4,M5M6,M8M11,M1

IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUS
JlabopaTtopHnas pabota
Keiic
3amuTa nNpoeKToB,
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2,M14,M16, M17,M22,M23,
M26,M41,M48,M50

Tema 4.3.

NpenTuduxkanus oprannye-
CKHX BellleCTB, HX 3HAUYEHHEe
U IpUMEeHeHne B ObITOBOI U
MPOU3BOJACTBEHHOM J1es-
TeJbHOCTH YeJIOBeKa

IT1,112,113,114,115,116,118,I110
JI11
J120,J122,J123,
M2,M4,M5M6,M8M11,M1
2,M14,M16,M17,M22,M23,
M26,M41,M48,M50

5.1 CxopocTb XUMMYECKHX
peaxuui.
XuMHYeCKoe paBHOBecHe

I11,112,116,118,119,1T12,J12,J15

J112,J113,J7116,J120,J125,J125,

M4,M5M8,M10,M12,M24,
M39,M45,M48,M49

Tema 6.1.
ITonsiTue 0 pacTBOpax

TT1,T12,113, 115,118,111 1,[T12,T1
13
J122,7124,7125
M2,M9,M18,M25,M31,M32,
M33,M43,M44,M50,M55,M5
4

Tema 6.2. UcciaenoBanue
CBOMCTB PacTBOPOB

M3 ,M13,M14,M34,M36

Tema 7.1 Xumus B ObITY U
MPOU3BOJACTBEHHOM J1es-
TeJIbHOCTH YeJIOBeKa

T11, [13,118,1118,
11,1113
J11,712,716,J110,7113,J114,J125
M1,M2,M6,M7,M11,M15M
17,M19.M20,M21,M22,M25,
M26,
M35,M36,M37,M40,M41,M4
2,M56
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