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I[Inanupyemble pe3ybTaThbl 0OCBOeHHS Y4eOHOI0 MpeaMeTa, Kypca.

JInuHoCTHBIE pe3yJIbTaThl

VY yuamierocs 0ynyT chOpMHpPOBaHBI:

TOTOBHOCTb U CIIOCOOHOCTH O0YYarOIIMXCs K CaMOPa3BUTHIO M CAMOBOCIIMTAHUIO B COOTBETCTBUU C
o0lIeYeIOBeUeCKUMU IIEHHOCTSIMU M HJeajaMH TPa)¥JaHCKOro oO0IIecTBa, MOTPeOHOCTh B
(U3UIECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-03/I0POBUTENLHON JAEATEIBHOCTHIO;
NPUHIATHE W pealu3alus LEeHHOCTeW 310poBoro u 0Oe3omacHoro o6pasza >KHU3HHU, OEpeHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U IMCUXOJOTHUECKOMY
3/10pOBbIO;

HETPUSATHE BPEIHBIX IPUBBIUCK: KYPEHUs, YIIOTPEOICHHS aJIKOT0JIsl, HAPKOTHKOB;

YBa)XKEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHON, ropaocTu 3a cBOMl Kpai,
cBoro PoauHy, mponuioe W HacTosieée MHOTOHAIMOHAIbHOrO Hapoaa Poccuu, yBakeHue K
roCyJapCTBEHHBIM CHMBOJIAM;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKU W OOIIECTBEHHOMN
MPAKTUKH, OCHOBAaHHOE Ha JUAJIOTe KYIbTYp, a TaKKe Pa3InYHbIX (OpPM OOILECTBEHHOTO CO3HAHUS,
OCO3HAHHE CBOETO MECTa B MOJIHUKYIBTYPHOM MUPE;

HPABCTBEHHOE CO3HAaHHE M TIOBEJECHHUE Ha OCHOBE YCBOCHHUS OOIEYEIOBEYECKHX IIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHHUA M MOBEACHUS B MOJUKYJIBTYPHOM MHPE, TOTOBHOCTU U CIIOCOOHOCTU BECTH
TUAJIOT C JAPYTMMHU JIIOAbMH, JOCTUTaTh B HEM B3aHMMOIIOHMMAHHs, HAaXOOUTh OOIIME WUEeNH U
COTPYAHUYATH ISl MX JOCTHIKEHUS,

CHOCOOHOCTh K CONEPEKUBAHUIO U (OPMHUPOBAHUE TTOZUTUBHOTO OTHOIIEHUS K JIFOJSIM, B TOM YHCIIE
K JIMIIaM C OTPaHMYCHHBIMH BO3MOKHOCTSIMH 3/10pOBbSl M MHBaIMJaM; OEpeKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHHE K (PU3NIECKOMY U TICHXOJIOTHUECKOMY 3I0POBBIO JPYTUX JIIOJEH, YMEHUE
OKa3bIBATh TMIEPBYIO TOMOIIIB;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH, 3HAUMMOCTH HAyKH,
TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BJAJ€HHE JIOCTOBEpHOW WHopManuen o
NEePEOBBIX JIOCTIKEHHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOHN HAayKH, 3aMHTEPECOBAHHOCTDH B
HAYYHBIX 3HaHUSIX 00 yCTpOICTBE MHUpa 1 OOIIECTBA;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHMIO, B TOM YHCIIE€ caM000pa30BaHUIO, HA IPOTSKEHUU BCel
KHU3HH; CO3HATEJIbHOE OTHOILIEHHE K HENpPepbIBHOMY O0Opa30BAaHMIO KaK YCIOBHIO YCHEUTHOU
poeCCHOHAIBHON U 0OIIIECTBEHHON JIEATEIbHOCTH;

HKOJIOTHYECKas KYJIbTypa, OEpeXHOe OTHOILEHUS K POAHOI 3emJe, MpupoaHbIM O6orarctBam Poccun
U MHUpA; TOHUMaHUE BIUSHUS COLUATBHO-DKOHOMHUYECKUX MPOIIECCOB HAa COCTOSHUE MPUPOAHON U
COLIMAJIBHOM Cpe/ibl, OTBETCTBEHHOCTh 3a COCTOSHUE HPUPOIHBIX PECYpPCOB; YMEHHS M HABBIKU
pPasyMHOTO TPUPOOINOIB30BAHMS, HETEPIIUMOE OTHOIIEHHE K JICHCTBUSAM, MPHHOCSIIAM Bpel
HKOJIOTHH; TPHOOPETEHUE ONBITA YKOJIOTO-HANIPABICHHON ESTETHHOCTH,

OCO3HAHHBIN BBIOOP Oyayiel nmpodeccruu Kak MyTh U CIIOco0 peann3anud COOCTBEHHBIX JKU3HEHHBIX
TUTAHOB;

TOTOBHOCTb K CaMOOOCITYKMBaHHIO, BKJIIOYasi 00y4eHHE U BBINOJIHEHNE JOMAIIHUX 00S3aHHOCTEH.

MeTtanpeameTHblie pe3yJabTaThl
PeryasitTuBHbie



Yyammiicss Hay4YuTCs:

CaMOCTOATEJIBHO ONPEACNATh LENH, 33/1aBaTh HapaMeTpbl U KPUTEPUU, MO KOTOPHIM MOMKHO
ONPEAEIUTD, YTO LIEJIb TOCTUTHYTA;

CTaBUTH U (OPMYIIMPOBATH COOCTBEHHBIC 33J]a4d B 00OPAa30BATEIBHOM NEATEIHPHOCTH U KU3HECHHBIX
CUTYalHsIX;

OIICHUBATh PECYpPCHl, B TOM YKCJIC BPEMsS W JIPyrue HeMaTepHUaJbHBIE PECYPChI, HEOOXOAMMBIC IS
JOCTHKSHMS MOCTABJICHHOM 1IN,

OpraHu3oBbIBaTh (HEKTUBHBINA MOUCK PECYPCOB, HEOOXOAMMBIX ISl JOCTHIKEHUS TOCTABJICHHOU
Heu;

COIIOCTABJIATH NOJIYYEHHBINA PE3YJIbTAT NEATENBHOCTU C IOCTABICHHOW 3apaHee LEIbIO;

BbIOOPATH MYyTH JOCTHKEHMS LIE€JIH, IUIAHUPOBAHMSI U PEILIEHUS IOCTaBICHHbIX 3a]1a4.
Ilo3HaBaTenbHbBIE
Yyamuiicst Hay4YuTcs:

KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh MHPOPMALMIO C Pa3HBIX MO3ULUI, pacrno3HaBaThb U
bukcupoBaTh MPOTUBOPEUHS B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

HCIIOJIb30BaTh pa3jMuHble MOJAEIbHO-CXEMaTUUECKUE CPENICTBA I MPEACTABICHUS CYLIECTBEHHBIX
CBsI3€H U OTHOIICHUH, a TAK)Ke IPOTUBOPEUHIL, BHISIBICHHBIX B UH(POPMALIMOHHBIX HCTOYHHUKAX;
BBIXOJMTH 32 paMKU y4eOHOI0 IpeIMeTa U OCYIIECTBIIATh LIEICHAIIPABICHHbII IOMCK BO3MOKHOCTEH
JUIS IIUPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB AEHCTBUS;

BBICTpauBaTh WHJMBUIYaJbHYI0O 0O0pa30BaTENbHYI0 TPACKTOPUIO, YYUTHIBas OTPAHUYEHHUS CO
CTOPOHBI JIPYIMX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS.

Kommynukarusublie YY ]
Yyauuiicss HAyYMTCA:

OCYIIECTBIISITh JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMHU (KaK BHYTPH
o0Opa3oBaTeNnbHON OpraHM3alyy, Tak ¥ 3a ee MpeaeiamH), MoAOUpaTh MapTHEPOB IS JETOBOU
KOMMYHHKAITUM HCXOJMl U3 COOOpaKEHUH pe3ylbTaTUBHOCTH B3aUMOJICHCTBHUS, a HE JHYHBIX
CHUMIIATHH;

IpPU OCYIIECTBICHUU TPYIIOBOM pabOThl OBITH Kak PYKOBOAMTENEM, TaK M YIEHOM KOMaHIbl B
Pa3HBIX possiX (TEHEPATOP UAEH, KPUTHUK, HCTIOTHUTEND, BRICTYNAIONINN, SKCIIEPT U T.11.);
KOOPJIMHUPOBATH U BBHIMOJIHATH pabOTy B YCIOBUSAX PEATBHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

pPa3BEpPHYTO, JIOTMMHO M TOYHO M3JIaraTb CBOK0 TOYKY 3pPEHHUS C MCIIOJIB30BAaHHUEM aJeKBaTHBIX
(YCTHBIX U MMCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

IIpeaMeTHbIe pe3ybTaThl

Yyammiicss HAy4YuTCs:

pacKphIBaTh HA MIPUMEPAX POJIb XUMHH B (POPMHPOBAHNN COBPEMEHHOM HAy4YHOU KapTHHBI MUpPA U B
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;



JIEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBA3b MEX/ly XUMHUEH U APYTMMHU €CTECTBEHHBIMH HAyKaMH;
pacKpbIBaTh Ha IPUMEPAX MOJIO0KEHUS TEOPUU XUMHUUYECKOT0 cTpoeHuss A.M. bytiieposa;

OOBSICHATH NMPUYMHBI MHOTOOOpa3us BELIECTB Ha OCHOBE OOIMX HPEICTAaBICHUH 00 UX COCTaBe U
CTPOCHUU;

IPUMEHSATH [IPABUIIA CUCTEMAaTUUECKON MEXITyHapOJHONH HOMEHKIJIATYpbl KaK CPEACTBA PA3IUUYECHUS U
UICHTU(HUKAIIMY BEIIECTB 110 UX COCTaBYy M CTPOCHHIO;

COCTaBJIATh MOJIEKYJISIDHBIE U CTPYKTYypHbIE (OPMYJbl OpPraHMYECKUX BELIECTB KaK HOCUTENeH
uHPOpPMALIUK O CTPOCHHUHU BEIIECTBA, €0 CBOWCTBAX M MPHUHAIICKHOCTU K ONPEACICHHOMY KiIaccy
COECIUHCHMI,

XapakTepu3oBaTh OPraHWYECKHE BEILECTBA 10 COCTaBY, CTPOCHUIO M CBOICTBaM, YCTaHABIMBATb
NPUYMHHO-CJIEICTBEHHBIE CBA3U MEX/y JaHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

NPUBOJNUTH TPUMEPHl XMUMHUYECKHX pPEAKLUH, PACKPBHIBAIOIINX XapaKTepHbIE CBOWCTBA THUITUYHBIX
IpeJCTaBUTeNIel KJIAaCCOB OPraHWYECKMX BELIECTB C LENbI0 UX MIACHTU(UKAIUM U OOBSICHEHUS
00J1aCTH IPUMEHEHMS;

IPOTHO3UPOBATh BO3MOXKHOCTb NPOTEKAHUS XMMHUYECKMX pEeaklUil Ha OCHOBE 3HaHMH O THIAx
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareéHTOB U UX PEaKLIHOHHOW CIIOCOOHOCTH;

MCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHMM U XMMUYECKUX CBOMCTBAX BELIECTB JUIsi 0€30I11aCHOTO
IPUMEHEHUS B IPAKTUYECKOH NesTeIbHOCTH;

NPUBOANUTH TPUMEPHl TPAKTUYECKOTO HCIOIB30BAHUS TPOIYKTOB TIepepaboTku HepTH U
IPUPOJIHOTO Ta3a, BBICOKOMOJEKYJSPHBIX COECIUHEHUH (MONMATUIIEHA, CUHTETHMUYECKOTO Kaydyka,
alleTaTHOTI'O BOJIOKHA);

MIPOBOJUTH OIIBITHI IO PACIO3HABAHWIO OPTaHWYECKUX BEIIECTB: TIIMIEPUHA, YKCYCHOW KHCIIOTHI,
HETIpEe/ICTbHBIX JKUPOB, TIIOKO3bI, Kpaxmaia, OelIKOB — B COCTaBe NHINEBHIX MPOAYKTOB U
KOCMETHYECKUX CPEJICTB;

BIAJeTh MpaBWIaMH U [puemMamMu Oe3omacHOM paboThl € XMMHUYECKMMHU BELIECTBaMHU U
1a00paTOPHBIM 000PYOBaHHUEM;

NPUBONUTH IPUMEPHI OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMK B MPHPOJIE, MPOU3BOACTBEHHBIX
npolieccax U >KU3HEAesITeIbHOCTH OPraHU3MOB;

IPOBOJUTHh pPAacyeThl HAa HAXOXKIACHUE MOJEKYJSpHOH (opMysbl yriaeBoJopoja MO MPOIyKTaM
CrOpaHMsI U MO €ro OTHOCUTENIbHOM IJIOTHOCTH W MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIUX B €r0
COCTaB;

BJIAJIETh NpaBUIaMu 0€30MacHOr0 OOpAalIeHUsI C €IKUMH, TOPIOUYMMH U TOKCHYHBIMH BEUIECTBAMH,
CpeAcTBaMu ObITOBOW XMMUU;

OCYILECTBIISATh MOUCK XUMHUYECKONH MH(OpPMAIUU MO HA3BAHUAM, UACHTHU(PHUKATOPAM, CTPYKTYPHBIM
dbopmysam BEIIECTB;

KPUTUYECKH OLCHMBATh W HWHTEPHPETHPOBATh XHUMHYECKYI0 HH(MOpPMAIMIO, COJAEpKaIlyocs B
COOOIIEHUAX CPEICTB MaccoBOM MH(OpMaluu, pecypcax VHTepHEeTa, HAYYHO-TIOMYJISIPHBIX CTaThIX
C TOYKH 3PEHHSI €CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B LENSAX BBISBICHUS OIMMOOYHBIX CYXICHUH U
dbopMupoBaHHs COOCTBEHHOM TTO3UIINH;

OPEACTaBIATh IYTH pPEUIeHHs [I00aNbHBIX MpoOJIeM, CTOALIMX Iepe] YeJIOBEYECTBOM:
HKOJIOTHUECKUX, FHEPTETHUECKUX, CHIPHEBBIX, H POJIb XMMHUHU B PEIICHUH 3TUX MPOOIEM.

BbinyckHuK Ha 6230BOM YPOBHeE MOJYYHT BO3MOKHOCTH HAYYUTHCS:



WJUIFOCTPUPOBATh Ha IMPUMEpax CTAHOBIECHHUE U DBOJIOLMI0 OPraHUYECKOM XMMHUM Kak HayKu Ha
pa3IMYHBIX UCTOPUYECKUX ITAIAX €€ PA3BUTHS;

UCMOJb30BaTh  METO/Abl HAy4yHOrO IIO3HAaHMA IPU  BBIIOJIHEHUU IPOEKTOB U  y4eOHO-
UCCIIEOBAaTEIbCKUX 3aJad I10 HU3YYCHUIO CBOICTB, CHOCOOOB TOJNYyYeHHMS M PACHO3HABaHUSA
OpPraHUYECKUX BEILECTB;

OOBSICHATH HPUPOAY M CHOCOOBI 00pa3oBaHUs XMMUYECKOH CBSI3U: KOBAJICHTHOW (TOJISPHOMH,
HENOJISIPHOM), HOHHOM, METaJUIMYECKOH, BOJOPOAHONM — C LENbI0 ONPEICIICHUS XUMHYECKON
AKTUBHOCTH BEILIECTB;

yCTaHaBJIMBAaTh T'€HETHUYECKYIO CBS3b MEXKJy KJIAaCCAMU OPraHMYECKHUX BELIECTB Ul OOOCHOBaHMS
IPUHLMAIIAAIBHON BO3MOXHOCTU IIOJIYYE€HHs OPIaHUYECKUX COCIUHEHMM 3aJaHHOrO COCTaBa M
CTPOCHHS;

11 kaace

MeranpeamerHblie pe3yabTaThl
PerynssiTuBHbie

Yyauuiicss HAyYuTCA:

CaMOCTOSITEJIBHO OIPENEIATh LIEIH, 3a1aBaTh NapamMeTpbl U KPUTEPUH, 110 KOTOPBIM MOXHO
OIPEEIUTh, YTO LENb JTOCTUTHYTA;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHbIE 3a/1a4l B 00pa30BaTENbHOM AEATEIBHOCTU U JKU3HEHHBIX
CUTyalUsX;

OLICHMBATh PECYpPChl, B TOM YHUCIIE BpeMs W JApyrue HeMaTepuaibHble PeCypchl, HEOOXOIUMBIE IS
JOCTHKEHHS TIOCTABJIICHHOU LIEIIN;

OpraHu30BbIBATh 3()(PEKTUBHBIA MOUCK PECYPCOB, HEOOXOIMMBIX [UISl TIOCTHIKEHUS IMOCTABJIEHHOM
LEJIH;

COIIOCTABJIATH MOJIYYE€HHBIN PE3YJIBTAT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LEIbIO;

BBIOMPATH MMYTH JOCTHXKEHUS L1EJIH, TNIAHUPOBAHUS M PELLICHHsI TOCTaBIEHHBIX 3a/1a4.

ITo3naBaTeJbLHBIE
Yyammiicst HAyYMTCH:

KPUTUYECKH OLICHMBATh U MHTEPIPETHPOBATH MH(POPMALHUIO C PAa3HBIX MO3UIMHA, PACIO3HABATH U
¢buKcHpoBaTh MPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHHUKAX;

WCITOJIB30BaTh Pa3JINYHbIE MOJEIbHO-CXEMAaTHYECKUE CPEJICTBA JUIS MIPEACTABICHUS CYIIECTBEHHBIX
CBsI3€M U OTHONICHUH, a TaK)Ke IPOTUBOPEUHI, BHIIBJICHHBIX B HH(POPMALIMOHHBIX HCTOYHHKAX;
BBIXOJMTH 32 paMKH y4EOHOT0 IpeMeTa U OCYIIECTBIIATh LIEIE€HANIPaBICHHbII OMCK BO3MOKHOCTEH
JUTSI IUPOKOTO TIEpeHO0ca CPEJICTB U CIIOCO00B IEHCTBHUS;

BBICTPAWBaTh WHIMBHUyalbHYI0 O0Opa30BATENbHYIO TPAEKTOPUIO, YUYUTHIBAS OIPAHUYEHHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIEC OTPAaHUYCHUSI.

KommynukatuBubie YY /]
Yyammiicss HAy4YuTCs:

OCYIIECTBIISTH JIEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMMU, TaK U CO B3POCIBIMU (KaK BHYTPH
0o0pa3oBaTeNbHON OpraHM3alluy, TaK M 3a €€ MpeaesiaMH), MoJ0MpaTh MAPTHEPOB Ui JEIOBON
KOMMYHHUKAIIMM HCXOHIs M3 COOOpaXCHHU pe3yJbTaTHUBHOCTH B3aWMOJCHCTBHSA, a HE JMYHBIX



CHMIIATHH;

[P OCYLIECTBICHUU TPYNIOBON pabOThl OBITH KaK PYKOBOJIUTENEM, TaK M YWICHOM KOMAaHIbI B
pa3HBIX pPOJIsX (TeHepaTrop uaei, KPUTUK, UCTIOTHUTENb, BEICTYIAIOIINM, SKCIEPT U T.11.);
KOOPJMHHUPOBATH U BBIINOIHITH pabOTy B YCIOBUAX PEAIbHOTO, BUPTYaJbHOTO M KOMOMHHUPOBAHHOTO
B3aMMO/ICICTBUS;

pa3BepHYTO, JOTMYHO M TOUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

IIpenmeTHble pe3yJbTaThl

Yyammiicst Ha 0a30BOM YPOBHE HAYUHUTCS:

pacKphIBaTh HA IPUMEPAX POJIb XUMHUU B (POPMHUPOBAHUN COBPEMEHHOM Hay4YHOH KapTUHBI MUpPA U B
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA;

JIEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEX/y XUMHEHN U APYTUMHU €CTECTBEHHBIMU HAYKaMU;
noHuMath Qusndeckuii cmbicn Ilepuonumueckoro 3akona JI.MI. MenpaeneeBa M Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTh CBOWCTB XHMHYECKHUX 3JEMEHTOB W OOpPa30BaHHBIX MMHU BEIIECTB OT
3JIEKTPOHHOT'O CTPOEHHUS aTOMOB;

OOBSICHATH NMPUUYMHBI MHOTOOOpa3usl BELIECTB Ha OCHOBE OOILMX NpPEACTaBICHUN 00 MX cOCTaBe U
CTPOEHUH;

IIPUMEHSTH [TPaBUJIa CUCTEMATUUYECKON MEXIYHAPOJHOM HOMEHKIATYPbI KaK CPEJICTBA PAIUYCHUS U
UCHTU(PHUKAIIMY BEIIECTB 110 UX COCTaBY U CTPOCHMUIO;

IPOrHO3MPOBATh BO3MOXKHOCTh TPOTEKAHMSI XMMHUYECKHMX pEaKlUid Ha OCHOBE 3HAHMM O THMAxX
XUMHUYECKOHN CBSI3M B MOJIEKYJIaX PEareéHTOB U UX pEaKLIHOHHOW CIIOCOOHOCTH;

MCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHMM W XMMHUYECKHX CBOMCTBAX BELIECTB ]ISl 0€30I1aCHOTrO
IPUMEHEHHUS B IPAKTHUUECKOH 1€ATEeIbHOCTH;

BJIAQJIETh MpaBUJIaMH U TpuemMaMu Oe30macHoil paboThl € XMMHUYECKUMHU BELIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

YCTaHABIMBATh 3aBUCHUMOCTb CKOPOCTM XUMHYECKOH pEaKUUMU U CMEIHICHHS XUMHUYECKOTO
paBHOBECHsI OT Pa3JIMYHBIX (PAKTOPOB C LIENbIO ONPEAEICHUs ONTHUMAIbHBIX YCIOBUN MPOTEKAHUS
XUMHYECKHUX MPOLECCOB;

MPUBOJIUTH MPUMEPHI THAPOIIN3A COJIEN B IOBCETHEBHOM JKU3HU YEIIOBEKA;

IPUBOJUTH IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI B MPUPOJE, TPOU3BOICTBEHHBIX
npolueccax U )KU3HEAESITeIbHOCTH OpraHU3MOB;

NPUBOJIUTH MPUMEPbl XUMHUYECKUX pEaKlui, pacKpbIBAIOIIUX OOIIMEe XMMHUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

BJIAJIETh MpaBUIaMU 0€30MacHOro OOpalleHUs C eIKUMHU, TOPIOYUMH U TOKCHYHBIMHU BEILECTBAMH,
cpeAcTBaMu ObITOBOW XMMUWU;

OCYILECTBIISATh MOUCK XUMHUYECKOW MH(POpPMAIMK MO HA3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM
(dbopmynaM BEIEeCTB;

KPUTUYECKH OLCHMBATh W HWHTEPHPETHPOBATH XHMHMUYECKYI0 HH(MOpPMALMIO, COAEpKaILyoCs B
COOOLIEHUAX CPEICTB MaccoBOM MH(opMaiuu, pecypcax VHTepHeTa, HAyYHO-MIOMYJISPHBIX CTaThIX
C TOYKH 3PEHHSI €CTECTBEHHO-HAyYHOH KOPPEKTHOCTH B LEJAX BBIABICHHS OMIMOOYHBIX CYXKICHHH U
dbopMupoBaHUs COOCTBEHHO MO3UIINY;

OpPEACTaBIATh IYTH pEUIeHHs IJI00aJbHBIX MPOOIeM, CTOALIMX Iepe] YeJIOBEYECTBOM:
9KOJIOTUYECKHX, SHEPT€TUUECKUX, CBIPHEBBIX, U POJIb XUMHH B PELIEHUN 3TUX NTPOOIIEM.

BbinyckHuK Ha 6230BOM YPOBHeE MOJYYHT BO3MOKHOCTH HAYYUTHCS:



UCIOJIb30BAaTh  METOJbl HAYYHOIO TO3HAHMS TPU  BBIOJHEHUH TPOEKTOB U  ydeOHO-
UCCJIEIOBATENILCKUX 3aJ]ad [0 M3YYEHUIO CBOMCTB, CIOCOOOB TIONYyYEHUS W PACIO3HABAHUS
OpPTraHUYECKUX BEILECTB;

OOBSCHATH MHPUPOY M CIOCOOBI 00pa3OBaHUs XUMHYECKOW CBS3M: KOBAJIECHTHOM (IOJIAPHOM,
HETOJISIPHON), WOHHOM, METAJUTMYECKOH, BOJOPOJHOM — C IEJIbI0 ONpENeiIeHUsS XUMHYECKOU
AKTUBHOCTH BEIIECTB;

YCTAaHABJIMUBATb B3aWUMOCBA3U MCKIY (baKTaMI/I n Teopneﬁ, HpH‘IHHOﬁ H CICACTBHEM IIPpHU aHAIU3EC

HpO6J’I€MHBIX CI/ITyaI_[I/Iﬁ 1 000CHOBaHHUU MMPUHHUMACMbIX peH_IeHI/Iﬁ Ha OCHOBE XMMHYECKNX 3HAHUH.

2. Copep:xkanme y4eOHOro nmpeaMera no Kjaaccam
10 xkaacce

Pasznen

KoanuyecTBO
4acoB

OCHOBBI OpPraHUYeCcKOi XUMUH.

IIpaBuna Th. IosiBneHue u pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [IpeameT oprannyeckon
XUMHH. MecTo 1 3HaueHe OpraHMYECKON XUMHH B CUCTEME ECTECTBEHHBIX HayK.

XHUMHYECKOe CTPOCHHE KaK MOPAJAO0K COeTMHEHHSI aTOMOB B MOJIEKYJIE COTJIAaCHO MX BaJIEHTHOCTH.
OCHOBHBIE  MOJIOKECHUS TECOpHUU XHUMHUYCCKOIr0 CTPOCHHA OpraHn4eCKux COGILI/IHCHI/Iﬁ
A.M. bytnepoBa. YriaepoaHblii CKeJIET OpraHuuecKord MosieKyJibl. KpaTHOCTh XUMUYECKOH CBS3H.
3aBHCUMOCTH CBOMCTB BELLIECTB OT XUMHUYECKOT'0 CTPOECHUS MOJIeKyJl. M3oMepHst 1 H30Mephl.
[onsTHe o QpyHKMOHATBHOM TpyIe. [IpUHIMITEI KIacCU(PUKAIIMNA OPTaHUIECKUX COCMHEHHH.
CucreMaTnueckast MEXIyHapoIHasi HOMEHKIIATYpa U IPUHLUIIBI 00pa30BaHus Ha3BaHUN
OpPraHUYECKUX COETUHEHHH.

IIpakTuyeckas padora Nel “KoHcTpynpoBaHMe IapocTepKHEBBIX MO/IeJIeil MOJIeKyJT
OpPraHMYecKuX BelecTB”.

THunbl pacyeTHBIX 3a1a4:

1. Haxosxaenue MoNeKysIpHOH OpPMYJITBI OPTaHHUYECKOTO BEIIECTBA 10 €T0 IUNIOTHOCTH U
MAaCCOBBIM JO0JIAM 3JIEMCHTOB, BXOJAIINX B €0 COCTaB, WIHX I10 IPOAYKTaM CropaHus.

2. PacueTs! MaccoBo# oM (Macchl) XUMUYECKOTO COSMHEHHS B CMECH.

6

Yraesogopoasl.

Auaxkanbl. CTpoeHHE MOJIEKYJIbl MeTaHa. ['oMonoruueckuil ps ajakaHoB. ['omonory.
Homenknarypa. M3oMepus yrieponHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NIECKUX
CBOMCTB. XMMHYECKHE CBOWCTBA (Ha MPUMEPE METaHa 1 ATaHa): PEaKMy 3aMEIIEeHUs
(TanmoreHnpoBaHne), JETUAPUPOBAHUS KaK CIIOCOOBI MOTyIEeHUS BAKHEUIITNX COSAMHEHNH B
OpraHMYeCcCKOM CHHTe3€. ['opeHre MeTaHa Kak OJJUH U3 OCHOBHBIX HCTOYHHUKOB TEIJIa B
MIPOMBINIUICHHOCTHU U ObITy. HaxoxieHne B mpupoje U npuMeHeHne ankaHoB. [loHsaTue o
[UKJIOAJIKaHAaX.

Aunkenbl. CTpoeHHE MOJIEKYIBI 3THIICHA. ['oMonoruueckuii psa ankeHoB. HomeHkatypa.
H3oMmepus yriaepoIHOro cKeneTa U MOJ0KEHHs KpaTHOW CBSA3H B MOJIEKyJIe. XUMHUYECKUE
CBOIiCTBa (Ha MpUMEpE STUIIEHA): peaklny MPUCOESTNHEHNS (TaIoreHUPOBaHNe, THAPUPOBAHHE,
THJIpaTalys, THAPOraJOreHUPOBaHNE) KaK CIIOCO0 MOMyYeHUsT PYHKIIMOHAIBHBIX IPOU3BOIHBIX
YTIEBOJIOPOIOB, ropeHus. [Tomumeprsanys sTuiIeHa Kak OCHOBHOE HAINpaBJIEHUE €T0
ucnoap30BaHus. [lonmuaTHieH Kak KPYMTHOTOHHAXHBIN MPOIYKT XUMHUYECKOTO TIPOM3BOJICTBA.
IIpumenenue sTusneHa.

IIpakTyeckas padora Ne2 “IlosrydeHne 3THIeHA M H3YUEHHE er0 CBOICTB”.

Ankanuensl U Kayayku. [lorstre o0 ankaaueHax Kak yrieBoJopojax ¢ ABYMs IBOHHBIMU
cBs3sMu. [lomvepusanms nuBuaMIA (OyTaaueHa-1,3) Kak cmocod MmoiaydeHus CHHTETHIECKOTO
Kaydyka. HatypanbHblil 1 cuHTeTHYECKUH Kaydykd. Bynkannsanus kaydyka. Pesuna.
IIpuMeHeHre KaydyKa U PE3UHEI.

AaxuHbl. CTpoeHHE MOJICKYJIBI alleTuiIeHa. [ oMoorndeckuit psix ankuHoB. HoMeHkIaTypa.
M3oMepus yriiepoHOTO CKeJleTa U MOJI0KEHN KPaTHOM CBA3U B MOJIEKYJie. X UMHUYECKUE
CBOICTBa (Ha MpUMEpPE aleTUIICHA): PEaKIUU MPUCOSANHEHUS (TaIOT€HUPOBaHUE, THAPUPOBAHUE,
TUApaTalns, THAPOTaJIOreHHPOBaHNE) KaK CIIOCO0 MOJTYYEeHUS TOTUMEPOB B JPYTHUX TTOJIE3HBIX
poAyKTOB. ['opeHne aneTrieHa Kak HICTOYHHUK BBICOKOTEMITEPATYPHOTO TNIAMEHH TSI CBAPKH H
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pe3ku MeTayioB. l[puMeHenne aneTuieHa.

ApeHnsbl. beH30JT KaK MPeICTaBUTEh ApOMATUIECKUX YIIIeBOA0POA0B. CTPOSHHE MOJICKYJIBI
OcH30J1a. XMMUYECKHE CBOMCTBA: PEAKIIMK 3aMeIICHHs (TaJOreHUPOBAaHUE) KaK CIIOCO0
MONTyYEHUS] XUMIUYECKHUX CPEJICTB 3alTUTHl PACTEHHA, IPUCOeTNHEHHS (THAPUPOBAHNE) KaK
JIOKAa3aTeNIbCTBO HEMPEICIIEHOTO XapakTepa OeH3oia. Peakius ropenus. [Ipumenenue OeH3ona.
Tunbl pacyeTHbIX 3aJa4:

Pacuetst macch (00BeMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJTHO U3 BEIECTB
JTaHO B M30BITKE (MMEET MIPHUMECH ).

Pacuetsr MmaccoBoii mi 00BEMHOM JI0JIA BBIXOJ1A TIPOIYKTA PEAKIIUU OT TCOPETUICCKH
BO3MOXKHOTO.

KontposabHast padora Nel o Teme: «YTJIeBOTOPOAbD.

Kucsopogoconep:xammue yrieBoaopoabl.

Cnuprsl. Knaccudukanysi, HOMEHKIATypa, ©30MepHsI CTUPTOB. METaHOI ¥ 3TaHOM KaK
TIPEJICTABUTEIHN MPEACTHHBIX OJJHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBOUCTBA (HA TIpUMEpe
METaHOJa U ATAHOIIA): B3aUMO/IEHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBIICHHUS HATHYUS
THIIPOKCOTPYIIIBI, PEAKIHs C TAIOTEHOBOJOPOAAMH KaK cItoco0 TOIydeHHs paCTBOPHUTEINEH,
JeruapaTanys Kak crnoco0 moysydeHus dTuieHa. Peakiys ropeHus: CUpThl KaK TOTUTUBO.
IIpumeneHne MetaHona U 3taHoia. PU3NOIOTHIECKOE NEHCTBHE METaHOIa U ATAHOJIA Ha
OpraHM3M YesloBeKa. DTUIEHTIINKOJb U TIMLIEPHUH KaK MPeICTaBUTENN IPeaeTbHBIX
MHOT0aTOMHBIX CITUPTOB. KauecTBeHHAas peakiisi Ha MHOTOATOMHBIE CIIUPTHI U €€ IPUMEHEHHE
IUIS1 paclio3HABaHUs [JULEPHHA B COCTaBE KOCMETUYECKUX CpeACTB. [IpakTrueckoe mpuMeHEeHUE
STHIICHTIIUKOIS U TIHIEpHHA. Moenmughuxayus opeanuyeckux coeOuHeHu.

®enou. CtpoeHne MoeKyIsl (heHona. BzaumMHoe BIMsSHUE aTOMOB B MOJIEKYJIe (hpeHoIa.
XHUMUYeCKHe CBOMCTBA: B3aMMOICHCTBHE C HATPUEM, THAPOKCUIOM HATPHsI, OPOMOM.
[Ipumenenne deHona. Moenmuguxayusa opeaHuieckux coeOuHeHu.

Anbaerunbl. MeTtananb (GopMasibaeria) 1 dTaHab (aleTallbIeTU/) KaK MPeJICTaBUTEIIN
npeeNbHBIX allbAeru0B. KauecTBeHHbIE peakny Ha KapOOHWIbHYIO TPYIITY (peaKius
«cepeOpsHOTO 3epKana», B3auMoeiicTeue ¢ ruapokcunaom meau (1) u ux nmpumenenue ass
oOHapyKeHHA MPEENbHBIX aJIbJIETH/IOB B TPOMBIIUIEHHBIX CTOYHBIX BOJIaX. TOKCHYHOCTH
anpaeruioB. [Ipumenenue popmainbaeruia u aneranpaeruia. Moenmugpurxayus opeaHuyeckux
CcoeOUuHeHU.

KapOoHoBble KMCJI0TBI. YKCYCHasi KUCTIOTa KaK MPEICTABUTENb IPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMHYECKUE CBOMCTBA (HA IPUMEPE YKCYCHOM KHUCIIOTHI): PEAKITUN C
MeETaJUIaMH, OCHOBHBIMH OKCUJAMH, OCHOBAaHUSIMU U COJISIMU KaK MOATBEPKACHUE CXOJICTBA C
HEOPraHWYECKUMHU KHCIoTaMu. Peakius sTepudukaniuy Kak croco0 MOTydeHHsI CIOMKHBIX
3¢upoB. [IpuMeHeHre yKCYCHOM KuCIoThI. [IpeacTaBiieHue o BhICIINX KapOOHOBBIX KHUCIOTAX.
Hoenmughuxayus opeanuyeckux coeOuHeHul.

IIpakTuyeckast padbora Ne3 «IlosmydeHue yKCyCHON KMCJIOTBI M U3yYeHHE ee CBOMCTBY.
Cao:xubie 3¢pupsl 1 kupbl. ClIoXKHBIE 3QUPHI KaK MPOJIYKTHl B3aHMOJIEHCTBUS KApOOHOBBIX
KHCJOT co cupTaMu. [IpuMeHeHne ciI0KHbIX 3(UPOB B MUILEBON U ap(roMepHOH
POMBIIIIEHHOCTH. JKUPBI KaK CJIOXHbIE 3(HUPHI TIULEPUHA U BBICIINX KAPOOHOBBIX KHUCIIOT.
PactuTenbHble U )KMBOTHBIE JKUPBI, UX cOCTaB. Pacrio3HaBaHMe pacTUTENBHBIX )KUPOB Ha
OCHOBaHHUH HX HETIPEeNEIbHOTo XapakTepa. [I[pumenenne sxupoB. [ Haponn3 uim OMbIIIEHHE KUPOB
KaK CrIoco0 MPOMBIIIJICHHOTO TOJTYYEHUSI COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MbLIA Kak con
BBICIIMX KapOOHOBBIX KHCJIOT. Molomye cBoiicTBa MbLIa.
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Yraesoabl.

Yraesoawl. Knaccubukamnmst yrieBooB. HaxoxxmeHue yrieBoaoB B mpupoje. [ mroko3a kak
anpaeruocnupt. bpoxenue rimoko3sl. Caxaposa. I'maponns caxapo3sl. Kpaxman n nesuirosnosa
Kak OMOJIOTHYECKHUE MOJTMMEPhl. XMUMHYECKHE CBOMCTBA Kpaxmalia U LeJUII0I03bl (THAPOIH3,
KaueCTBeHHAs PEeaKIHs ¢ HOJ0M Ha KpaxMall M ee IpuMeHeHHe Uit 0OOHapyKeHHs KpaxMaia B
npoayKTax nutanus). [[puMeHenue u Ouoiornyeckas poib yriaeBojos. [lonstue 006
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJOKHA.

WneHTnduKanms opraHmueckKuX COeMHEHIUNA. [ eHeTHuecKas CB3b MEXY KaccaMmu
OPraHUYEeCKUX COEAMHEHUU. TUTIBI XUMHUUYECKUX PEaKIIUi B OPraHUYECKOH XUMHUH.
KonTtpoabnasa padora Ne2 «Kucjopoacoaepskamne opranmdecKue coeAHHEHN».

AMUHBI.

AMHHOKHCIOTHI U 0esikn. CocTaB 1 HOMEHKIIATypa. AMUHOKHCIIOTHI Kak aM(poTepHBIe
oprannueckue coeuHeHus. [lentumHas cBsa3b. buomornieckoe 3Ha4eHUE 0.-aMUHOKHCIIOT.
OO6macT MpUMEHEHUST aMUHOKHCIIOT. benkn kak mpupoanabie ouomnonmMepsl. CocTaB U CTPOCHUE
OenkoB. XMMHYECKHE CBOMCTBA OEIKOB: THIPOIN3, AeHaTyparusa. OOHapyKeHHe OCIKOB IpH




MIOMOIIM Ka4eCTBEHHBIX (L[BETHBIX) peakiuii. [IpeBpamenns OeIKOB MHUIIH B OpraHU3Me.
Buonornueckue GyHKIuM OSIKOB.

XuMus U )KU3Hb.

XuMmus 1 310poBbe. JlekapcTBa, hepMeHTHI, BUTAMIHEI, TOPMOHBI, MUHEPATHHBIE BOJIBI.
[IpoGemsl, cBA3aHHBIE C IPUMEHEHNEM JIEKapCTBEHHBIX MpenapaToB. BpenHbIe MPUBBIYKHT H
(hakTopbI, pa3pylIaroue 300pOBbe (KypeHHe, yIoTpeOIeHHE allKoTosl, HAPKOMAaHUS).
PannonansHoe nutanne. [Inmessie 706aBku. OCHOBBI TUIIEBOH XUMHUH.

XuMuS B IOBCETHEBHOM *KU3HNA. Morormue u ucTsmume cpeactpa. CpemcTsa 00phOBI ¢ OBITOBEIMHU
HACEKOMBIMH: PETEIUICHThI, HHCEKTUIHABL. CpencTBa ITMYHON TUTUEHBI U KOcMeTHKH. [IpaBuna
0e30macHoOi paboThI C €AKMMU, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMHU OBITOBOM
XUMHH.

XUMHUSL U CEeTbCKOE X03sIMCTBO. MUHepanbHble 1 opraHinueckue ynoopenus. CpeacTBa 3alnThl
pacTeHui.

Xumus u sHepretuka. [IpupoiHble HCTOYHUKY YrieBOAOPOAOB. [IpupoaHbIil U MOMYyTHBII
He(TSHOU Ta3bl, KX COCTaB U UCHONb30BaHue. CocTaB He()TH U ee mepepadoTka. HedrempoayKTer.
OxraHoBoe uncio 0en3una. OxpaHa OKpyKarolleH cpeabl npu HedrenepepaboTke u
TPaHCHOPTUPOBKE HEPTENPOAYKTOB. AJIbTEPHATUBHBIC HCTOYHUKH SHEPTHH.

IloBTOpEHNE OCHOBHBIX BONMPOCOB Kypca «Opranmdeckasi XuMHs.

I'eneTnueckas CBA3b MEXY KIaCCAMHU OPraHUYECKUX coequHEHUH. [IoHsITHE O TeHeTUYECKON
CBSIBH U TCHECTUYCCKUX pﬂaax.

Kountpoabhas paGora Ne3 no teme: «IloBTOpeHue 0CHOBHBIX BOIIPOCOB Kypca
«Oprannyeckast XUMHSI».

11 xaacce

Pa3pen

KoJunuyecTBo

4acoB

MeToabl NO3HAHUSA B XUMMH.

Hayunsle MeTo/1bl O3HaHUS B XUuMUH. VicTouHnKN XuMudeckoit nadopmaruu. [louck
MH(OPMALIMK 110 Ha3BaHUAM, HJIEeHTU(UKAaTOpam, CTPYKTYPHBIM (hopMyiiam.
MonenupoBaHue XUMUYECKUX MTPOLIECCOB U SIBJICHUHM, XUMUYECKUI aHAJIU3 U CUHTE3 KaK
METO/Ibl HAYYHOT'O IO3HAHHUS.

Teopernyeckue 0CHOBbI XUMHHU.

Crpoenue BemiectBa. CoBpeMeHHAast MOJIEb CTPOCHUSI aTOMa. DJIEKTPOHHAs
KoH(purypamus atoma. OCHOBHOE U BO30YK/IEHHbBIE COCTOSIHUS aTOMOB. Kiaccudukanus
XMUMHYECKHUX 3JIEMEHTOB (-, P-, d-351eMeHThI). OCOOEHHOCTH CTPOCHHUS SHEPTETHUSCKUX
ypoBHei aToMoB d-351eMeHTOoB. [lepuoanueckas cuctema XumMudeckux snementon 1. M.
MenpneneeBa. @usnueckuit cmbic Ilepuoanueckoro 3akona .M. Menneneesa. Ilpuunnsl
Y 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB 3JIEMEHTOB U X COETUHEHHH 110 nepuoiaM u
rpymmnamM. DJIEeKTPOHHAs IPUPOJIa XUMUYECKOM CBSA3H. DIEKTPOOTPHULIATEIbHOCTh. Buib
XUMUYECKOHN CBS3M (KOBaJCHTHAs, MOHHAS, METAINTNYECKAs, BOJOPOIHAS) 1 MEXaHU3MBbI
ee oOpazoBanus. Kpucramnmdeckue u amopHbIe BelecTBa. TUIBI KPUCTATLITHIECKUX
pelieTok (aToMHasi, MOJIEKyJsipHasi, HOHHAsI, MeTalInyeckasi). 3aBUCUMOCTh (PU3NYECKUX
CBOWCTB BEIIECTBA OT THUMA KPUCTANINYECKOU pemeTku. [Ipuannb MHOTOOOpas3us
BEIIECTB.

XuMuyeckue peakiiuu. 'omoreHHble U reTeporennble peakiunu. CKOpOCTh peakliuu, ee
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB: MPUPOJIBI pEaruPYIOIMINUX BEIIECTB, KOHIICHTPAIIUN
pearupyroumx BeUecTB, TEMIEPATYPHI, IJIOMIAN PEAKIIMOHHON OBEPXHOCTH, HATUYUS
KaranusaTtopa. Posib KaTaiM3aTOpOB B IPUPOJIE U IPOMBIIUIEHHOM ITPOU3BOJICTBE.
OO0patuMocTh peakiuil. XUMHYECKOEe PAaBHOBECHE U €r0 CMEIIEHUE TIO]T ACHCTBUEM
pa3nu4HbBIX (PaKTOPOB (KOHIIEHTPALUSI PeareHTOB WM MPOIYKTOB PEakiuu, 1aBjIcHHe,
TeMIlepaTypa) AJis CO3/IaHUsI ONTUMAIIbHBIX YCIOBUHN MPOTEKAHUS XUMHUECKUX
nporieccoB. Jlucnepcusie cucteMsl. [lonsTre 0 Komutonaax (301u, renu). MctuHabie
pactBopbl. Peakiiuu B pacTBopax 351eKTpoiauToB. pH pacTBopa kak mokasarelb
KHCJIOTHOCTH cpefibl. ['uaponn3 coneld. 3HaueHHe TUAPOIN3a B OMOJIOTHIECKUX
00MeHHBIX Tporeccax. OKUCIUTETFHO- BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/IEL,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHENEATEIBHOCTH OpraHu3MoB. OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE CBOWCTBA MPOCTHIX BEMIECTB — METAJUIOB TJIABHBIX U TOOOYHBIX
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noArpymn (MeJb, )KeJie30) 1 HEMETaJIOB: BOJIOPOJa, KUCIOpoa, TajloreHoB, Cephl, a30Ta,
docdopa, yriaepoaa, kpemuusi. Kopposust MeTamioB: BUJIbl KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH. DJIEKTPOIN3 PACTBOPOB U paciuiaBoB. [IpumeHeHne anekrponsa
B IIPOMBIIIJICHHOCTH.

IIpakTnueckas padora Nel «MccinenoBanne BIUSAHUS Pa3JIUYHbIX (AKTOPOB HA
CKOPOCTh XUMHYECKOI peakuum».

KonTpoasnas padora Nel mo teme: «XumMu4YecKre peakmumn.

Tunel pacyeTHbIX 3a1a4:

Pacuets! TeroBoro ¢ dexra peakiuu.

Pacuerbl 00beMHBIX OTHOIICHUM Ta30B MPU XUMHUUECKUX PEAKIIUIX.

Pacuetsl macchl (00beMa, KOTHMYECTBA BEIIECTBA) MIPOAYKTA PEAKIIUH, €CITH OJHO U3
BEILIECTB JaHO B BUJIE PACTBOPA C ONPEICICHHON MAaCCOBOM JI0JIENM PAaCTBOPEHHOIO
BEII[ECTBA.

OCHOBBI HEOPraHN4YeCKON XUMHH.

O61as xapakrepuctuka 3aeMeHToB [A—IITA-rpynn. Okcupl U NEPOKCUbI HATPUS U
kanus. Pacio3HaBanue kaTnoHOB HAaTpus U Kaius. Cosiu HaTpus, Kaius, KalbLus U
MarHus, UX 3Ha4eHHe B IIPUPOJE U KU3HU uesioBeKa. KecTKoCTh BOJbI U CIIOCOObI ee
ycrpaHeHus. KoMIiekcHble coelMHEeHUsT aIFOMUHMSL. AJTIOMOCHIIMKATBHI.

Mertamisl IB—VIIB-rpynmn (Meas, UHK, XpoM, Mapradenr). OCOOEHHOCTH CTPOCHHUS
atromoB. O0mme (pu3nyeckre u XuMuIeckue cBoicTaa. [lonyduenne u npuMeHeHue.
Oxcupl ¥ THIAPOKCHUIBI 3TUX METAJIOB, 3aBUCUMOCTD UX CBOMCTB OT CTEIICHH OKUCIICHHUS
aneMeHTa. Baxknelimme conu. OKUCIUTENbHBIE CBOMCTBA COJIEM XpoMa U MapraHia B
BBICILICH CTENIEHU OKUCIIEHHs. KOMIUIEKCHBIE COEIMHEHUS XPOMa.

OO0mas xapakrepucTika 31neMeHToB [VA-rpynmnel. CBOICTBa, MOTy4YeHUE U IPUMEHEHHE
yras. CUHTE3-Ta3 KaKk OCHOBA COBPEMEHHON ITPOMBIIIIIEHHOCTH. AKTUBUPOBAHHBIN yroJlb
Kak ajicopoeHT. HanocTpykTypsl. MUpOBBIE JOCTHXKEHHS B 00JIACTH CO3/1aHUS
HaHOMAaTepHaJIOB. DJIIEKTPOHHOE CTPOEHHE MOJIEKYJIBI yrapHoro rasa. [lonydyenne n
IpUMEHEHUE yrapHoro rasa. buonoruueckoe nefictsue yrapaoro rasza. Kapouapt
KaJblIMA, aTFOMUHMS U kene3a. KapOonatsl u ruapokapboHatsl. KpyroBopot yrieposa B
AKUBOM 1 HexxuBoU npupoje. KauecTBeHHas peakius Ha kKapOoHAT-UOH. PU3NYECKUE U
XUMHUYecKHe cBoicTBa kpeMHUs. Cunanbl ¥ cumuuuabl. Okeng kpemuus (IV).
KpemHuuesbie kucnoTsl 1 ux coiau. CHIIMKaTHbIE MUHEPAJIbl — OCHOBA 36MHOU KOPBI.
O61mas xapakTtepucTuka 31eMeHToB VA-rpynnsl. Hutpuasl. KauectBenHas peakius Ha
MOH aMMOHMUS. A30THasl KUCJIOTA KaK OKUCIuTeNnb. HUTpatel, ux ¢pusndeckue u
XUMHUYECKHE CBOICTBA, MpuMeHeHue. CBONCTBa, MOIy4YeHHe U puMeHeHue ¢ocdopa.
®ochun. Dochopusie u nonudochopHbie KUCIOTH. bruonoruyeckas poisb hocdaTos.
O61mas xapaktepucTtuka 3aeMeHToB VIA-rpymnmel. OcoOble cBolicTBa
KOHIIEHTPUPOBAHHOMN cepHO KUCIOTHI. KadecTBeHHbIE peakiuy Ha Cyib(u-, Cyabpur-,
U Cylb(aT-HOHBI.

O61mmas xapaktepuctuka 3aemMeHToB VIIA-rpynmnel. OcoGeHHoCcTH XMMHUH (DTOpA.
["anoreHoBOOPO/IbI U UX MOTY4YEeHHE. | 'a0reHOBOJOPOIHBIE KUCIOTHI U UX COJIH.

KauecTBeHHEIC pCaKknuu Ha raJIOrCHUA-UOHBIL. KI/Icnopoz[conepn(amHe COCAUHCHUS XJIOpa.

[IpuMeHeHne raloreHoB M X BAXKHEUIINX COCIMHEHUM.

bnaropoansie ra3el. [IpumeHeHne 6J1aropoHBIX Ta30B.

3aKOHOMEPHOCTH B U3MEHEHHMH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU,
BBICHIMX OKCHUJIOB U TUAPOKCHUIOB. VneHTH(HUKAIMS HEOPTaHUUECKUX BELIECTB U HOHOB.
IIpakTyeckas padora Ne2 «Pemenne 3KcrepuMeHTANbHBIX 32124 110 TeMe
«I"eHeTHYecKas CBSA3b MekKAY KJIACCAMH HEOPraHMYeCKHX COeJHHEHMII».
KonTpoabsHnas padora Ne2 mo teme: «MeTtauibi».

KonTpoasnas padora Ne3 no teme: « Hemerasuibny.
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XuMHS H )KU3Hb.

Xumus B ctpoutenscrse. Llement. beron. Iloa6op onTumManbHbIX CTPOUTEIBHBIX
MaTepHaJIOB B IPAKTUYECKOMN AEATEIBHOCTH YEJIOBEKa.

XuUMUA 1 3KOJIOTHs. XUMUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEABI U €0 MOCIEACTBHUS.
Oxpana rugpocdepsl, T04BbI, aTMOchepbl, GI0pHI U PayHbI OT XUMHUECKOTO




3arpsI3HEHUSL.

Ob6o06mraroiiee MOBTOPEHHE Kypca. 3
[Tepuoanyueckuii 3aKOH U EPUOANYECKAsE CUCTEMA XUMUYECKHUX JJIEMEHTOB B CBETE
yueHus: 00 aTomax. XvuMHUYecKas CBsA3b. PellieHue pacueTHbIX 3a1a4.
KonTpoabsHnas padora Ne4 no teme: «IloBTOpeHre 0CHOBHBIX BOIPOCOB Kypca
«Heopranuueckasi XuMus».

3. TemaTuyeckoe NIaHNPOBAHHE
10 xaace

Pa3zpen BocrnurartebHbIH NOTEHIINAJ

KoJu-Bo
4acoB

OcHOBBI OpPraHUYEeCKON | - MOOYyKIeHHe 00yJaroIUXCsl COONIOAATh HA YPOKE

XUMHH oOLIeNpUHATHIE HOPMBI TIOBEJICHUS, PaBUila OOIIEHUS CO
CTapIIUMH (IIe1arornYeCKUMHU paOOTHUKAMH )
CBEPCTHUKAMH U CAMOOPTaHU3AIINY;

- oOyk/IeHrne 00yJaroluXxcsi coO01aTh Ha YpOKe
oOLIeNpUHATHIE HOPMBI TIOBEJICHUS, TPaBUiIa OOLIEHUS CO
CTapLIMMH (IIeJarornyecKuMu pabOTHUKaMM )
CBEPCTHUKAMH U CaMOOpTaHu3ariuNe

- TpUBJICYCHNE BHUMAHHUSA O0YYaIOUINXCA K [EHHOCTHOMY
ACTEKTy U3YYaeMbIX Ha YPOKAaX SIBJICHHUW, OPTaHU3AIHS UX
paboThl ¢ MONy4aeMOl Ha ypOKEe COLMAIbHO 3HAYUMOM
uHpopMaliel — UHUIUUPOBAHUE €€ OoOCYXIeHHS,
BBICKA3bIBAaHUSI OOYYAIOIIMMHKCS CBOET0 MHEHHUS TO ee
MIOBOJTY, BEIPAOOTKH CBOETO K HE OTHOIIICHHS.

VYraeBoaopoabl - UCTIOJIb30BAHNE BOCIUTATENIBHBIX BO3MOKHOCTEN
coJiepKaHusl y4eOHOTO MTpeMeTa Yepe3 IEMOHCTPAIIIO
00yyYaroImuMcst IPUMEPOB OTBETCTBEHHOT'0, IPaXIaHCKOTO
TIOBEJICHHSL, TIPOSIBIICHUS YEIIOBEKOIIOOHS 1
T00poCepIeYHOCTH, Yepe3 oI00p COOTBETCTBYIOLITUX
TEKCTOB ISl YTEHHUSI, 3a]1a4 JIJTsl pEIISHHsI, TPOOJIEMHBIX
CUTYallMi JJ1s1 00CYXKJIEHUS B KJIACCE;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOTHI C
00yYaroIKUMUCS: UHTEIIEKTYAIbHBIX UT'P, CTUMYJIUPYIOIINX
MI03HABATENHHYIO MOTHBAIIAIO 00yYarOIINXCS
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Kucnoponoconepxkaniue - IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOTHI €
YTIE€BOIOPOIbI 00yYarOMIUMUCS: HHTEJUICKTYAIBHBIX UTP, CTUMYIUPYIOIIAX
MO3HABATENbHYIO MOTHBALINIO 00yYarOIUXCS;

- MOOYyXJIeHne 00yJaronuxcsi COOII01aTh Ha YPOKE
OOIIETTPUHATHIE HOPMBI TIOBEICHUS, IPaBHJIa OOIIEHHS CO
cTapuMMH (IeJarornyecKuMu pabOTHUKaMH )
CBEPCTHUKAMM U CAaMOOPTraHU3alH;

- opraHu3anus medcTBa MOTUBUPOBAHHBIX U
SPYIUPOBAHHBIX 00YUAIOMINXCS HA/l UX HEYCHEBAIOIIUMHU
OJIHOKJIACCHMKAMH, JIAIOLIEro 00y4YaroIuMCs COLIUAIbHO
3HAYMMBIH ONBIT COTPYAHUYECTBA ¥ B3AUMHOM IMOMOIIN
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YraeBoas - UCTIOJIh30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH
coJlepKaHusl y4eOHOTo MpeIMeTa Yepe3 JeMOHCTPAIIUIO
00y4aromuMcst IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO
MOBCACHUS, IIPOABIICHUA ‘IGHOBGKOHIO6I/I$I )41
JIOOpPOCEPICUHOCTH, Yepe3 MOA00P COOTBETCTBYIOITUX
TCKCTOB IJIA UTCHUA, 3a1a4 JJId pCUICHUA, HpOGJ’IGMHBIX
CUTYaImid 1J1st OOCYKJICHUS B KJIACCE;




- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM PabOTHI €
00Yy4alOUIMMUCS: UHTEIUICKTYaJIbHBIX U, CTUMYJIUPYIOIIHX
MO3HABATEIBHYIO MOTHBAILIMIO 00YYarOIIUXCS

AMUHBI

- IPUMEHEHHE Ha YPOKEe UHTEPAKTUBHBIX (hOpM pabOTHI C
00YYJaIOIIUMUCS: UHTEIICKTYaIbHBIX UT'P, CTUMYIUPYIOLTUX
MO3HABATENIbHYIO0 MOTHUBAILIMIO O0YYarOIINXCS;

- moOykIeHrEe 00yJaIoIUXCsl COOII0IaTh Ha YPOKE
oOLIeNpUHATHIE HOPMBI IOBEJICHUS, TPaBUiIa OOLLIEHUS CO
CTapImuMHu (IeJarornyeCKuMu pabOTHUKAMH )
CBEPCTHHUKAMH U CAMOOPTaHU3alINH;

- opraHu3aius medcrsa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX 00YYAIOMIMXCS HA/l UX HEYCIEBAIOIIMMHU
OJIHOKJIAaCCHUKAaMH, JAIOLIEr0 00yJaroMCsl COLIUAIbHO
3HAYUMBIN OMBIT COTPYAHNYECTBA U B3aUMHOM MOMOIIU

XUMUS U )KU3Hb

-no0yXieHne 00y4Jaromuxcs COOII0IaTh Ha YPOKe
oOLIenpUHATHIE HOPMBI TIOBEJICHUS, PaBUiIa OOIIEHUS CO
CTapIuMH (IIe1arorn4eCKUMH paOOTHUKAMH )
CBEPCTHUKAMH U CAMOOPTaHU3AIINY;

- oOyk/1eHrne 00yJaroluXxcsi coO01aTh Ha YpOKe
OOIIETIPUHATHIC HOPMBI TIOBEJICHUS, PaBUIIa OOIIEHUS CO
CTapLIMMHU (IIeJarornyecKuMu pabOTHUKAMM )
CBEPCTHUKAMH U CAMOOPTaHU3aIUNe

- MpUBJICYCHNE BHUMAHHUSA O0Y4YaIOUINXCA K [EHHOCTHOMY
ACTIEKTy U3YYaeMbIX Ha YPOKaxX SIBJICHHUW, OPTaHU3AIHS X
paboThl ¢ MONy4aeMOl Ha ypOKE COLMAIbHO 3HAYUMOM
uHpopMalel — UHUIUUPOBAHUE €€ OoOCYXIeHHS,
BBICKA3bIBAaHUSI OOYYAIOIIMMHKCS CBOET0 MHEHHUS IO ee
MTOBO/TY, BEIPAOOTKH CBOETO K HEH OTHOIIICHUSI.

[ToBTOpEHUE OCHOBHBIX
BOIIPOCOB Kypca
«OpraHuueckast XuMHUs».

- BKIIFOYCHHE B YPOK UTPOBBIX TPOIEIYDP, KOTOPbIC
MMOMOTraroT nNoAACpPKaTb MOTHUBALIUTO O6y‘~IaIOHII/IXC$I K
MOJTYYCHHUIO 3HAHUH, HAJIQXKMBAHUIO TTO3UTUBHBIX
MEXKIIMYHOCTHBIX OTHONIIEHUN B KJ1acce, IIoMoraroT
YCTaHOBJIICHHIO TOOpOXKeIaTeIbHON atMocdepsl BO BpeMs
YpOKa;

- moOyk1eHrne 00yJarolUXCsl COO0IaTh Ha YPOKe
0OIIEeTTPUHATHIE HOPMBI TIOBE/ICHH S, TIPABIIIA OOIIECHHS CO
CTapIIUMU (IIEAarOrHueCKUMHU paOOTHUKAMHU )
CBCPCTHUKAMU U CaMOOpTraHu3alunu

Hrtoro
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11 xkaace

Pa3nen

BocnurareabHbIH NOTEHIHAJ

KoJsunuecTBO
JacoB

MeTtoanl MO3HAHUS B XHMHUH.

- BKJIFOUEHHE B YPOK UTPOBBIX MPOLIEYpP, KOTOPbIE TOMOTAIOT
MoAIepKaTh MOTHBAITAIO 00YUYaAIOIIUXCS K MTOTYyUYSHUTO
3HAHUM, HAJTAXKUBAHUIO ITO3UTUBHBIX MEKIUYHOCTHBIX
OTHOIIIEHUH B KJIaCCE, TOMOTAIOT YCTaHOBJICHHUIO
ImoOpoXxkenarenbHON aTMoc(hepsl BO BpeMsl ypoKa

1

TeopeTnyeckue OCHOBBI
XUMHU

- NCTI0JIh30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH
CoJlepKaHusl y4eOHOTO MpeIMeTa Yepe3 JeMOHCTPAIIUIO
00yJaroIMUMCs IPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO
MMOBCACHUS, IIPOABIICHUA I-ICJIOBCKOHIOGI/ISI n
IMOOPOCEPICUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB
IUTST YTSHMS, 3a/1a4 711 PEIICHHUs, TPOOJIEMHBIX CUTYallui JJist

00CYXICHHS B KJIacce;

29




- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM PabOTHI €
00YJaIOIIMMUCS: HHTEIUICKTYaJIbHBIX U, CTUMYJIUPYIOIIHX
[M03HABATEIBHYIO MOTHBALIMIO 00YYarOIINUXCS

OCHOBBI HEOPraHUYECKON
XUMUH

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX OPM PabOTHI €
00y4JarOIMMUCS: UHTEIJIEKTYaIbHBIX UT'P, CTUMYJIUPYIOLINX
[M03HABATEIBHYIO MOTHBAIIUIO 00YJYarOIINXCS;

- OOy /IeHrEe 00yJaIoIUXCsl COOII0IaTh HAa YPOKE
OOIICTIPUHATHIC HOPMBI TIOBEICHUS, IPABHJIA OOIEHHS CO
CTapIIUMU (II€AArOrHYEeCKUMHI pabOTHUKAMHU) CBEPCTHUKAMH U
CaMOOpraHU3aIny;

- opranuzanus medCcTBa MOTUBUPOBAHHBIX U PYIUPOBAHHBIX
00yJaromUXCsl HAJl UX HEYCIICBAOIIUMU OJHOKJIACCHUKAMM,
MaroIero 00y4JarmuMcs COIIMAIBHO 3HAYMMBIN OTIBIT
COTPY/IHUYECTBA M B3aMMHOM IMOMOIIN

35

O6oO0maromiee MOBTOpEHUE
Kypca

- BKJIFOUCHHE B YPOK MTPOBBIX MPOIETYP, KOTOPHIE ITOMOTAOT
[0//IeP>KaTh MOTHBAIIMIO O0YYArOIIUXCS K MOTYYCHHIO
3HAHUH, HATAXKUBAHUIO TIO3UTHUBHBIX MEXINYHOCTHBIX
OTHOILICHHI B KJIacce, TOMOTal0T YCTAaHOBJICHUIO
ImoOpoXkenarenbHOU aTMochepsl BO BpeMsl YPOKa;

- I00Yyk/IeHre 00yJaroluXxcsi COO0IaTh Ha YPOKe
OOIIETIPUHATHIC HOPMBI TIOBEJICHUS, PaBUIa OOIIEHUS CO
cTapiuMu (ITeJarorndeCKuMy pabOTHUKAMHK ) CBEPCTHUKAMH U
caMOOpraHu3anuu

Hroro
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