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1. IInanupyemble pe3yabTaThbl 0CBOeHHs YueOHOro npeamera « XUMMUSD»
JINYHOCTHBIE:

JIMYHOCTHBIE pe3yJbTaTbl B c(epe OTHOIIEHHIT 00ydalmuUxca K cede, K CBOeMY
310POBbI0, K O3HAHMIO celsl:

OpHUEHTAlMs 00YJaroIIUXCS Ha JOCTUKEHHE JTMYHOTO CUACThS, pean3aliio MO3UTUBHBIX
KU3HECHHBIX TMEPCIICKTUB, WHUIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEIeJICHHIO, CTIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTD )KU3HEHHBIE TJIaHBI,

TOTOBHOCTh U CIIOCOOHOCTH OOECHeuuTh cede U CBOMM OJM3KUM JOCTOMHYIO JKU3Hb B
MIPOLIECCE CAMOCTOSATENBHOM, TBOPYECKON M OTBETCTBEHHOM 1€ATEIbHOCTH;

TOTOBHOCTh U CIHOCOOHOCTh OOyYaromuMxcs K OTCTaWBAHMUIO JIMYHOIO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIpa0aThIBaTh COOCTBEHHYIO MO3UIUIO TIO
OTHOIICHHUIO K OOILIECTBEHHO-MOJUTHYECKUM COOBITHSM IPOILUIOrO M HACTOSILEro Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUHU, TyXOBHBIX IICHHOCTEW U JOCTHXKEHUN HAIIEH CTPaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS K CAMOPAa3BUTUIO M CAMOBOCIHMTAHUIO B
COOTBETCTBHH C 00IIEYETOBEYECKHUMHU [IEHHOCTSAMH U HUeajaMy TPaKIaHCKOTO O0IIECTBa;

MIPUHATHE U peanu3aliysl IIEHHOCTEH 3I0pOBOro 1 6e30macHoro oopasa xu3Hu, OepexHoe,
OTBETCTBEHHOE W  KOMIIETCHTHOE OTHOIIEHHE K COOCTBEHHOMY  (H3UYECKOMY H
MICUXO0JIOTHYECKOMY 3/I0POBbIO;

HETIPUSATHE BPEAHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOJICHHS aJIKOTOJIsI, HAPKOTHUKOB.

JInuHocTHBIE pe3yabTaTrbl B cdepe oTHomeHMi oOyuyarwmuxcs K Poccum kak Kk
Ponune (OTevecTBy):

poccuiickasi UIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHIO POCCHICKOM HMIEHTHYHOCTH B
MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO TPHYACTHOCTH K HMCTOPHKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoja u cyasbe Poccuu, matpuoTusm, TOTOBHOCTh K CayxeHHI0 OTedecTBy, €ro
3aluTe;

YBaX€HUE K CBOEMY Hapojly, YyBCTBO OTBETCTBEHHOCTH Iepea PoauHON, ropaoctu 3a
CBOM Kpai, cBOK PoauHy, mpouuioe M HACTOAIIEe MHOTOHAIMOHAJIbHOro Hapoaa Poccuw,
yBa)XKEHHE K TOCYIapCTBEHHBIM CUMBoOJIaM (rep0, duiar, TMMH);

(hopMupoBaHHE YBaXXKEHHUSI K PYCCKOMY SI3BIKY KaK TOCY/IapCTBEHHOMY s3bIKY Poccuiickoi
Odenepanyu, SBIAIOIIEMYCS OCHOBOM POCCHICKOM WIGHTUYHOCTH U TIaBHBIM (aKTOPOM
HAIlMOHAJILHOTO CaMOOIIPE/IETICHMS;

BOCIIUTAaHHE YBAXKEHUA K KYyIbType, S3bIKaM, TPAJAULIHUSIM U OObYAsSM HapOJIOB,
npokuBaromux B Poccuiickoit @enepanuu.

JInuHocTHbIEe pe3yJbTaTbl B c(epe OTHOWEHMH O0y4alIIUXCA K 3aKOHY,
rocy/IapcTBY U K I'PasKAaHCKOMY 001IeCTBY:

IPaKJAHCTBEHHOCTh, TPAXKJAHCKAsl TMO3UIUS AKTUBHOTO M OTBETCTBEHHOIO YJI€Ha
POCCHUHCKOrO OO0IIECTBAa, OCO3HAIOLIET0 CBOM KOHCTUTYIIMOHHBIE IIpaBa U OOS3aHHOCTH,
YBAXAaloOlEro 3aKOH M IPaBOMOPSAIOK, OCO3HAHHO IPUHUMAIOIIETO  TPAAUI[MOHHbBIE
HallMOHAJIbHBIE M OOIEYeNOBEYECKHE T'YMaHUCTUYECKHE U JIEMOKpPaTHYECKHE LEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOU KU3HU;

MpU3HAHUE HEOTUYXKJAEMOCTH OCHOBHBIX IIpaB U CBOOOJ YeJOBEKa, KOTOphIE
MIPUHAJICKAT KaXAOMY OT POXKJIEHHUS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX TpaB M
cB00OT O€3 HapyIIeHHS TIpaB U CBOOOJ IPYTUX JIHI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MPaBa
U CBOOOJBI YEJIOBEKAa U TpakJaHWHA COTJIACHO OOIIENpU3HAHHBIM MPUHIMIAM U HOpMam
MEXIyHApOAHOTO IpaBa M B cooTBeTcTBUM ¢ KoHcTuTynmen Poccuiickoit denepannu, npaBoBast
Y MOJIUTUYECKAsi TPAMOTHOCTH;

MIPUBEPKEHHOCTh HJICSIM HHTEPHAIIMOHATN3MA, JPYXKOBI, PaBEHCTBA, B3aWMOITOMOIIH
HapoJI0B; BOCIIUTAHUE YBAXXUTEIHHOTO OTHOIICHUS K HAIMOHAIBHOMY JOCTOUHCTBY JIIOJIEH, MX
YyBCTBaM, PEIIUTHO3HBIM YOCIKICHUSIM;

TOTOBHOCTh OOYYArOIIUXCS MPOTUBOCTOSTH HWICOJIOTHH JKCTPEMH3Ma, HalMOHAIM3MA,
KCeHO(POOUU; KOPPYMIIUHU; TUCKPUMHHAIIMK TIO COIMAIbHBIM, PEIUTHO3HBIM, PACOBBIM,



HAIlMOHAJILHBIM IIPU3HAKAM U JPYTUM HETaTUBHBIM COI[MAJIbHBIM SBIICHUSIM.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOMIEHHH O00yYaIOIIUXCA € OKPY/KAIIMIMMH
JIIOIBMU:

HPABCTBEHHOE CO3HAHME M TIIOBEJCHHE HA OCHOBE YCBOCHMS OOIIEYETOBEUECKUX
LIEHHOCTEH, TOJEPAHTHOIO CO3HAHUSA U IOBEACHUS B IMOJIMKYJIBTYPHOM MHpE, TOTOBHOCTH M
CIOCOOHOCTH BECTH AMAJIOT C IPYTHUMH JIIOJAbMHU, TOCTUTaTh B HEM B3aUMOIIOHUMAaHHUs, HAXOAUTh
o0IIKe eTH U COTPYAHUYATH ISl UX JTOCTHKCHUS;

CIIOCOOHOCTH K COMEpPEex UBAHUIO U (DOPMUPOBAHKHE MO3UTUBHOTO OTHOIICHHUS K JIIOJIAM, B
TOM YHCJE K JIMLAM C OIPAaHMYEHHBIMM BO3MOKHOCTSIMM 3[I0pPOBbSl U HMHBAaJIUAAM; OepexHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3UUECKOMY U MCUXOJIOTHYECKOMY 3/I0POBBIO
JPYTUX JIIOJIEH, YMEHNE OKa3bIBaTh IIEPBYIO IIOMOIIIb;

JIMYHOCTHBIE pe3yJbTaTbhl B cepe OTHOLIEHUN OOY4YAIOIIMXCH K OKpY:Kaouemy
MHPY, ’KUBOH NPUPO/ie, XyA0KeCTBEHHOH KYJIbType:

MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO  pa3BUTHUS  HAyKH,
3HAYUMOCTH HayKH, TOTOBHOCTh K HAay4YHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJCHUE JOCTOBEPHOU
uHpopManren O MEepeoBBbIX TOCTHKEHUSX W OTKPBITUAX MHPOBOM M OTEUYECTBEHHOH HayKw,
3aMHTEPECOBAHHOCTb B HAYUHBIX 3HAHUSAX 00 yCTpoWcTBE MUpPa U OOLIECTBA;

JKOJIOTMYECKas KyJIbTypa, OEpeKHOEe OTHOLIEHUS K POJHOW 3emiie, MPUPOTHBIM
OorarctBam Poccum m Mupa; MOHUMaHHWE BIHMSHHS COIMAJIHHO-DPKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHME NPUPOTHOM M COLMAIBHOW Cpelbl, OTBETCTBEHHOCTb 3a COCTOSHUE MPHUPOIHBIX
pecypcos;

ACTETUYECKOE OTHOLICHUS K MHPY, TOTOBHOCTh K O3CTETHYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

JInyHoCTHBIEe pe3yabTaThl B c{epe OTHOWIEHHH O00y4alUIUXCA K ceMbe H
poauTesIsiM, B TOM YHCJI€e MOAT0TOBKA K CeMeHOM KU3HM:

OTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOIO IPUHATHS
IICHHOCTEH CEMEHHON KHU3HU,

MOJIOKUTETIbHBIA ~ 00pa3  CeMbH, pPOAMTENhCTBA (OTLOBCTBA U  MAaTEPUHCTBA),
MHTEpUOpPU3ALMS TPAJAULIMOHHBIX CEMEMHBIX LIEHHOCTEH.

JInuHocTHBIE pe3yJibTaThl B cdepe OTHOLIEHHMS 00y4yalwuUIUMXcA K TpPyay, B cdepe
COLMATbHO-IKOHOMHUYECKHX OTHOIICHUI:

yBaXEHHE KO BCeM (¢opMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTe€ CBOEH
COOCTBEHHOCTH,

OCO3HaHHBIN BRIOOp Oynymiei mpodeccun Kak MmyTh U CIOCO0 peanu3aiii COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;

TFOTOBHOCTh OOYYalOIIMUXCS K TPYAOBOH MpO(ecCHOHAIBHON MAESITeNbHOCTH KakK K
BO3MOKHOCTH  y4yaCTHs B  pEIIEHUH  JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX,
oOI1eHaMOHATBHBIX MTPOOJIEM;

NOTPeOHOCTh TPYAUTHCS, YBaKEHHE K TPYLY U JIOASIM TPYAA, TPYIOBBIM JOCTHXKEHUSM,
N0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOLIEHHE K pPa3HbIM BHAAM TPYIOBOM
NESTENBHOCTH;

JInyHOCTHBIE pe3yabTarsl B cepe GU3NYECKOro, MCHXO0JOIHYECKOr0, COLMATLHOIO
1 aKaJeMHYeCKOro 0/1aronory4yus 00y4aromuxcs:

¢busnueckoe, SMOIIMOHAIBHO-TICUX0JIOTHYECKOE, COLIMATIbHOE Onarormnoiy4dne
o0yJaroImuxcs B JKU3HU 00pa3oBaTeIbHON OpraHU3alliM, OIIyIIeHHE JIeTbMU OE30MacHOCTH U
MICUXO0JIOTHYecKoro koMpopra, HHPOPMAIIMOHHOM 0€30MacHOCTH.

MeranpeamMerHbie:

MeramnpeaMeTHble pe3ysbTaThl OCBOEHUS OCHOBHOW 00pa3oBaTelbHON MpPOTrpaMMBI
MIpe/ICTaBJIeHbI TPEMs IPyNIaMU YHUBEpCaIbHBIX YueOHbIX neiictuii (YVY ).

PerynaruBHble yHUBEpcaibHble yueOHbIE 1EHCTBHS

BbInycKHUK HAyYHuTCS:

CaMOCTOSITEJILHO OIIPENENATH LIEH, 3a7aBaTh IapaMeTPbl U KPUTEPUH, IO KOTOPHIM
MO>KHO OIPEAETUTh, YTO I€JIb JOCTUTHYTA;



OLICHUBATh BO3MOKHBIE MOCIIEICTBUSI TOCTUKEHUS ITOCTABICHHON LENH B JESITEIBHOCTH,
COOCTBEHHOW >KM3HHM U KU3HU OKPYKAIOLIUX JIOCH, OCHOBBIBASICh HA COOOPaKEHUSIX ATUKH U
MOpaiu;

CTaBUTh U (popmynupoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTENbHON AEATEIBHOCTU U
KU3HEHHBIX CUTYAIUX;

OLICHMBAaTh pPECypChl, B TOM 4YHUCJIE BpeMs M JApyrHe HEeMaTepUaIbHBIE PECYPCHI,
HEOOXOIUMBIC JJIs1 JOCTUIKCHHSI IOCTABJICHHOM 11ETIH;

BBIOMpATh MYTh JOCTIKEHHUS I€JIM, IUIAHUPOBAaTh pELICHHE IIOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepUAJIbHbIC U HEMATEpHAIIbHbIC 3aTPATHI;

Opranu3oBbIBaTh A(G(EKTUBHBIA MOHUCK PECypcoB, HEOOXOAUMBIX [UISI JOCTHUKCHHS
IIOCTaBJICHHOM IICIIH;

COMNOCTABIIATh IOJYYEHHBIH PE3yNbTaT AEITEIBHOCTH C MOCTABJICHHOMN 3apaHee IIEJbIO.
ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

BbInyCKHUK HAYYHTCSH:

WCKaTh ¥ HAaXOJUTh 00OOIICHHBIE CITIOCOOBI PEIICHUS 3a/1a4, B TOM YHCIIE, OCYIECTBIISTh
pa3BepHyThI HMHGOPMALIMOHHBIA TMOUCK U CTAaBUTh HAa €ro OCHOBE HOBBIE (y4ueOHBIE U
[103HABaTENIbHbIE) 33/1a4U;

KpUTHYECKH OIICHMBAaTh M HWHTEPIPETHUPOBATh HH(OpPMALMIO € pa3HBIX MO3MIIHIA,
pacmno3HaBath U (PUKCHPOBATH MPOTUBOPEUHS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

WCIIOJb30BaTh PA3JIMYHBIE MOJEIIBHO-CXEMaTUYECKUE CpEACTBA JUIsl IpEACTaBICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOLIEHUI;

HaxOJUTh U MNPUBOJUTH KPUTHUYECKUE apTyMEHThl B OTHOLUIEHUU ACUCTBUN U CYXKJICHUU
JIPYroro; CIOKOWHO W pa3yMHO OTHOCHUTBCA K KPUTHUUYECKHMM 3aMEYaHUsIM B OTHOIICHUU
COOCTBEHHOTO CY)KJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJMTh 32 PaMKH Y4€OHOTO IMpeIMeTa M OCYIICCTBIISATH IICJICHANIPABICHHBIN IOWCK
BO3MOXXHOCTEH JIJIs IIMPOKOT0 MEPEHOca CPEACTB U CIIOCOOOB EHCTBUS;

BBICTPaNBaTh WHIUBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OIPAHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAaHUUYECHNUS;

MEHATh MW VYACPXKUBATh pa3Hble TMO3UIMKM B TO3HABATEIILHOW  JEATEIHLHOCTH.
KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIE YUeOHbIe el CTBUSA

BoinycKHUK Hay4uTCH:

OCYIIECTBJISITh JIETOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMU
(xak BHyTpU 00pa3oBaTeNbHOIN OpraHu3alvu, TaK U 3a €€ MpeeiamMu), oJ0NpaTh TapTHEPOB IS
JIETIOBOM KOMMYHUKAIIMM HUCXOJsI U3 COOOpaKeHUN pe3yJIbTaTUBHOCTH B3aMMOJICHCTBHS, a HE
JIMYHBIX CUMIIATUM;

pPa3BEpPHYTO, JIOTMMHO M TOYHO WH3JaraTh CBOIO TOYKY 3pEHUS C HCIOJIb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHMEHHBIX) S3BIKOBBIX CPE/ICTB;

IIpenmerHbie:

B pesyabrare n3yuyeHusi yueOHOro npeaMera « XuMHus» HA YPOBHeE CpeaHero o0mero
o0pa3oBaHus:

BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCH:

pacKpblBaTh Ha MPUMEPAX POIb XUMHH B (DOPMHUPOBAHHHM COBPEMEHHOW HAay4HOM
KapTUHBI MUPA U B MPAKTHYECKON IEATETLHOCTH YEJIOBEKA,

JEMOHCTPUPOBATH HA TPUMEPAX B3aUMOCBS3b MEXKIY XUMUEH U IPYTUMU €CTECTBEHHBIMU
HayKaMH,

pacKpbIBaTh Ha IPUMEPAX MOJOKEHUS TEOPUH XUMUUYecKoro crpoerust A.M. Bytneposa;

noHumMath pusudeckuit cmpicn [lepuoauueckoro 3akona /.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB XUMHUUYECKUX JIEMEHTOB U 00OPa30BaHHBIX UMH BEIIIECTB
OT DJIEKTPOHHOTO CTPOEHUST aTOMOB;

OOBSICHSTH MPUYMHBI MHOTOOOpAa3usl BEIIECTB HAa OCHOBE OOIIMX MPEACTaBIECHUN 00 uX
COCTaBE M CTPOCHUHU;

MPUMEHATHh IpaBUia CUCTEMAaTUYECKOW MEXAYHApOJHOW HOMEHKJIATYphl Kak CpeJICTBa
pasnuyueHus U UASHTU(UKAITIN BEIIECTB M0 UX COCTaBY U CTPOCHHIO;



COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJBI OPraHUYECKUX BEIIECTB Kak
HOcHUTENel HHPOpMAIMM O CTPOCHMM BEIECTBA, €ro CBOMCTBAX M MPUHAIJICKHOCTH K
OINPENIETICHHOMY KJIACCy COCIMHEHUN;

XapaKTEepU30BaTh OpPraHUYECKHWE BEIIECTBA II0 COCTaBy, CTPOCHUIO U CBOMCTBaM,
yCTaHaBJIMBaTh IPUYMHHO-CIICJICTBEHHBIE CBSI3U MEX]y JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

MIPUBOJAUTh MNPUMEPHl XMMHUUYECKHX PEaKLMH, PACKPBIBAIOLUIUX XapaKTEepHbIE CBOWCTBA
TUIHUYHBIX TPEACTABUTENCH KIaCCOB OPraHMYECKUX BEIIECTB C IENbI0 MX WACHTU(DUKAINHA U
00BsICHEHUS 00JIaCTH PUMEHEHUS;

IIPOrHO3UPOBATh BO3MOKHOCTh IPOTEKaHMsSI XMMHMUECKUX pEaKLMi Ha OCHOBE 3HAHWMM O
TUIAX XMMUYECKON CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHOMN CIIOCOOHOCTH;

HCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOEHUU U XUMHUYECKMX CBOWCTBAX BEIIECTB IS
0€301acHOT0 MPUMEHEHUS B IPAKTHUUECKOH 1eATeIbHOCTH;

MIPUBOJIUTH MIPUMEPHI MPAKTUYECKOTO MCIOIB30BAHUS MPOIYKTOB MepepadOTKH HEPTH U
IIPUPOIHOTO ra3a, BBICOKOMOJIEKYIISIPHBIX COEAMHEHUHN (ITOJIMATUIIEHA, CHHTETUUECKOTO KayuyKa,
alleTaTHOTO BOJIOKHA);

IIPOBOAUTH OIBITHI 110 PACIIO3HABAHMIO OPIaHUYECKUX BEIIECTB: TIHUIEPHUHA, YKCYCHOMN
KHCIIOTHI, HENPEEIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmalia, OElIKOB - B COCTABE MUILEBLIX MPOAYKTOB
1 KOCMETHUYECKUX CPEJICTB;

BJIQJIETh IpaBWJIaMU U IpHUEeMaMu O€30MacHON pabOThl ¢ XMMHYECKMMU BELIECTBAMH U
1abopaTOpPHBIM 000PYIOBAHHEM;

YCTaHABJIMBATh 3aBUCHMOCTb CKOPOCTH XMMHUYECKON pEeaKIUU U CMELICHUS] XUMUUYECKOT O
paBHOBECHSI OT PA3IUYHBIX (PAKTOPOB C IIENIbIO OMPEIEICHHS ONTUMAIBHBIX YCIOBUHN MPOTEKAHUS
XUMHUYECKUX MPOLIECCOB;

MIPUBOAUTH NPUMEPHI TUIPOIU3A COJIEH B IOBCETHEBHOW KU3HU YEIOBEKA;

[PUBOJUTL IPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PpEAKUUA B  MPHUPOAE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEACITEIBHOCTU OPTraHU3MOB;

[PUBOJUTh HPUMEPHl XUMHUYECKHX pEaKUui, pacKpbIBalOIIUX OOLME XUMHUYECKUE
CBOMCTBA MIPOCTHIX BEIIECTB - METAJJIOB U HEMETAILIIOB;

MPOBOAUTHh pacueThl HA HAXOXKJIEHUE MOJCKYIIpHOU (OpMyINBI YIIeBOAOPOJa IO
MPOJAYKTaM CropaHusl M IO €ro OTHOCHUTEIbHOW IUIOTHOCTH M MAacCOBBIM JIOJIIM 3JIEMEHTOB,
BXOJAIIUX B €r0 COCTaB;

BJIa/IETh MpaBUJaMH 0€30MacHOro OOpalleHHs] C €IKUMH, TOPIOYUMHU U TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHH;

OCYILECTBIATh MOMCK XUMHUYECKONM HH(OpPMAalMK [0 HA3BaHUAM, WJEHTH(PUKATOpaM,
CTPYKTYpPHBIM (hOpMysIam BEIIECTB;

KpUTHYECKH  OLIEHMBATh U  HHTEPHPETUPOBATH  XUMHUYECKYI0  HMH(OpMaIuIo,
COJIepKALIYIOCs B COOOLIEHUAX CPEICTB MaccoBoi MH(popMalu, pecypcax MHTepHeTa, Hay4HO-
MOMYJISIPHBIX CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LENSIX BBISIBICHUS
OLIMOOYHBIX CY)KICHUH U (OPMUPOBAHUSA COOCTBEHHOMN MO3UIUH;

2. Conep:xxanue yueOHOro npeimera
10kqaacc (102y; 34. B Hexen10)

OcHoBHbIE TeopeTHYeCKHe MOJI0KeHUS OPraHNMYecKOi XMMHUHU

[Ipenmer opranunueckoil xumuu. MHorooOpasue opraHudeckux BemiecTB. [losiBienue u
pa3BUTHE OPraHMYECKON XMMHUHU KaK HayKH. XMMHUYECKOE CTPOCHHME KaK MOPSAOK COEIMHEHUS
aTOMOB B MOJIEKYJI€ COIJIACHO MX BaJ€HTHOCTH. OCHOBHBIE IMOJOXKEHHUS TEOPUH XUMHUYECKOIO
CTpPOEHMSI OpraHMuYecKux coennHeHudl A.M. bytiiepoBa. YriepoJHBI CKEIET OpPraHUYECKOU
MOJIEKYJbl. KpaTHOCTh XMMHUYECKOW CBA3U. 3aBUCUMOCTh CBOMCTB BEHIECTB OT XHUMHYECKOTO
cTpoeHusi Monekyn. M3omepus u usomepsl. [lonarue o ¢pyHKumoHanbHOM rpymme. [IpuHIKIIEL
KJIacCU(UKALUN OPTaHWYeCKuX coenuHeHuil. CucreMaTHuecKasi MeXAyHapoaHasi HOMEHKIaTypa
Y IPUHLUIIBI 00pa30BaHusl HA3BAHUN OPTAaHMUYECKUX COCTUHEHHM.

MecTo 1 3Haue€HUE OPraHu4ecKoi XMMHUU B CUCTEME €CTECTBEHHBIX HayK.

Yraesoaopoasl

[Ipenenbuple yriaeBoaopoabl (amkanbl). CTpOCHHE MOJIEKYJbI MeTaHa. | OMOJOTHYECKHiA



pan ankaHoB. ['omosorn.MexayHapoaHass HOMEHKJIATypa OpraHM4ecKuX BeniecTB. M3zomepus
YTJIEPOJIHOTO CKelleTa. 3aKOHOMEPHOCTH W3MEHEHHS (U3MYECKUX CBOMCTB. XHMHYECKHE
CBOMCTBa (Ha TpUMEpe MeTaHa M JTaHa): peakUuu 3aMelleHust (TaJoreHUupOBaHUE),
JETUAPUPOBAHUS KaK CHOCOOBI MOJIyYeHHs BaKHEHIINX COCIMHEHUH B OPraHMYECKOM CHUHTE3E.
I'openne MeraHa Kak OJMH W3 OCHOBHBIX HCTOYHMKOB TEIUIa B NPOMBILUIEHHOCTH W OBITY,
n3oMmepuzanuu ankaHoB. llemnwsie peakmuu. CBoOomubie pallukanel. [anoreHompounsBo/lHbie
ankaHoB. HaxoxxneHnue B npupoe U NPUMEHEHNE aJIKAHOB.

Kpatnsie cBsa3u. Henpenenpueie yriieBogopoasl. AnkeHsl. CTpOECHHE MOJIEKYJIBI STHIICHA.
sp-T'ubpunuzamus. ['omonoruueckuii psa ankenoB. Homenknatypa. M3omepust yriepogHoro
CKeJleTa M TIOJIOKEHUS] KPAaTHOW CBA3M B MoJleKysle. XMMHUYECKHE CBOicTBa (Ha mpumepe
STWIEHA):  peaklUUu  IPUCOEAUHEHHA  (TaJOreHUpPOBAHUE,TUIAPUPOBAHMUE,  THUJpaTaLyus,
TMJIpOraJOTeHUPOBAaHUE)  Kak  Ccroco0  MojgydyeHHs  (YHKLHMOHAJIBHBIX  IPOU3BOJHBIX
yrieBogoponoB, ropeHus. IIpaBuinmo MapkoBHUKOBA. BBICOKOMOJIEKYIISIPHBIE COEIUHEHHS.
KauecTBeHHBIE peakuuu Ha JBOMHYIO CBsA3b. [lonmMMepusanus OTWIEHA Kak OCHOBHOE
HaIIPaBJIEHUE €r0 MCIO0JIb30BaHUA. [10NMATHIIEH KaK KPYMHOTOHHAXXHBIA MPOAYKT XMMHYECKOIO
pousBoJcTBa. [I[puMenenne stuneHa.

Ankanuensl 1 kaydyku. [loHsaTue 06 ankaaueHax Kak yriaeBoJOpOAax C AByMsl IBOMHBIMU
cBs3amu. [lommmepusanust nuBuHmIa (Oyramuena-1,3) kak crmocod MOITY4YEeHUs] CHHTETUYECKOTO
kayuyka. M3zompen (2-mermnOyra/luen-1,3). HarypaibHblii M CHHTCTHYCCKHH Kay4yKH.
Bynkanuzanus kayuyka. Pesuna. IIpumenenue kayuyka u pe3unsl. Conpspk€HHBIE IBOMHBIE
cBa3u. Ilomyyenme M XMMMYECKHME CBOWCTBA aIKagueHOB. Peakuum npucoeauHeHus
(raJloreHMpOBaHUA) U MTOJTUMEPU3ALMH AJTKaIUEHOB.

Ankunbl. AuetwieH (3TuH) U ero romosiord. CTpoeHHE MOJIEKYNbl —alleTUJICHA.
I'omonornueckuii psan ankuHos. HomeHnknarypa. M3omepust yrieponHOro cKeyera M MOJI0XKEHUS
KpaTHOW CBs3M B MoJiekyne. MexkiaccoBas usomepus. Sp-I'mOpuamsanms. Xumuueckue
CBOMCTBA (Ha MpUMEpe aleTHIeHa): PeaKLUy IPUCOSAUHEHUS

(ranoreHMpoBaHUE,TUAPUPOBAHNE, TUApPATALUS, T'MIPOraJIOTEHUPOBAHME) KaK CIOCO0
IIOJIy4YEHUsI IIOJMMEPOB U APYTUX IOJIE3HBIX MPOAYKTOB. ['OpeHue auernsieHa Kak HCTOYHHMK
BBICOKOTEMIIEPATYpPHOTO IJIAMEHU I CBAPKU U PE3KU MeTaJuIoB. [ [pumenenue aneruiena.

[TonsiTHE O IMKIIOATKAHAX.

ApeHbl (apoMaTH4YeCcKHe YIJIEBOJOPOJIbl). beH3onm Kak mpeacTaBuUTeNlh apoMaTHYECKUX
yraeBonopoaoB. CTpoeHue Monekyiabl OeH3oja. XMMHUYECKHE CBOMCTBA: pPEaKIUU 3aMelleHUs
(ralloreHMpOBaHKWE) KaK CHOCOO TMOMY4EHUS XHMHUYECKHX CPEJICTB 3aIlUThl PACTEHHH,
NpUcOeANHEHNs (THAPUPOBAaHUE) KaK JI0KA3aTeIbCTBO HEMPEAEIbHOr0 Xapakrepa OeH3oua.
Peakiust ropenus. Tosyon. M3omepus 3amectureneid. Ilpumenenue Oensona. Ilecturumsl.
I'eneTndeckas CBA3b apEHOB C IPYTUMH YIIIEBOJIOPOJAMHU.

[Tpupoaubie UCTOYHUKH yriaeBoopoaoB. Ilpupoansiit raz. Hedrte. IlonyTHbele HEedTsHbBIE
ra3pl. Kamennsiit yrons. [lepepabotka HedTu. [leperonka Hegtu. PektudurkanuonHas KoJoHHa.
bensun. Jlurpoun. Kepocun. Kpekunr HedrenponykroB. TepmMuueckuil M KaTaJIUTHUYECKUI
KpekuHru. [Inpomnms.

Kucaopoaconepxamme opranndeckue coeJMHCHHS.

Kucnoponconepkamue opranndeckue coeiMHeHns. OQHOaTOMHBIE MPEAEIbHBIE CIIUPTHI.
Knaccudukanus, HoOMeHKIaTypa, U30MepHUs CIUPTOB. METaHOJ M 3TaHON KakK IPeICTaBUTENIH
IPEENbHBIX OJHOATOMHBIX CIUPTOB. [lepBHYHBIN, BTOPUYHBIA M TPETUYHBINA aTOMBI YIIepoAa.
Bopopoanas cBs3p. XuMuyeckue CBOMCTBA (Ha MpUMepe METaHoJIa U 3TaHOJIa): B3aUMO/JIEHCTBUE
C HaTpueM Kak CIoco0 YCTaHOBJEHUS  HaJU4Yus  TUAPOKCOTPYIIBI,  peakius ¢
raJIoreHOBOJIOPOJAMH  KakK CIoco0 TMOJIy4eHHsI pacTBOPUTENEH, Jerujapartanus Kak croco0
NOJy4YeHUs1 OSTWiIeHa. Peakius TopeHus: CcoupThl Kak TommBo. CrnuproBoe OpoxeHue.
®epmenTsl. Bonopoausie cBsasu. [lpumenenne Meranona u 3ranona. ®usnosornyeckoe 1elcTBre
METaHOJIa U ATaHOJIa Ha OpraHU3M 4eJIOBEKA. AJIKOIOJIU3M.

MHoroaromMHble CIUPTHL. DTHICHTJIUKOIb U TJIUIEPUH KaK MPEeACTaBUTENN IMpeaebHbIX
MHOI0aTOMHBIX cnupToB. KauecTBeHHas! peaklivsi HAa MHOIOATOMHBIE CIIUPTHI U €€ IPUMEHEHHUE
JUISl pacliO3HAaBaHUS IIMIEPUHA B COCTaBE KOCMETUYECKHUX CpelcTB. IIpakTnueckoe npumMeHeHue



STUJIEHTJIMKOJIS U TJIMLEPUHA.

®enon. Apomarmdeckue cnuptbl. CTpoeHue Mojekynsl (eHona. BzawmmHoe BiusHHE
aTOMOB B MOJIeKyJe (heHoJIa. XMMUYECKHUE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM, THIPOKCHIOM
HaTpus, Opomom. KauecTBennast peakuus Ha GeHOI.

[Tpumenenue penona.

Kap6ouunbnsle coequnenus. KapoonunbHas rpynna. Ajbaeruanas rpymnmna. AjlbIeTrubl.
Keronsl. I30Mmepus u HoMeHknaTypa. [loryyeHne 1 XuMu4decKkue CBOMCTBA alibAETHI0B. Peakuuun
OKHCJIGHHS W TPHUCOCAMHEHUS aibAeruaoB. MeraHans (popmanbiaerus) ©  3ITaHAIb
(ameranplieryu) Kak MPEACTaBUTENM MPEASIbHBIX albAeruoB. KauecTBEHHbIE pPEaKIMU Ha
KapOOHWIbHYIO Tpynny (peakius «cepeOpsHOro 3epKajay, B3aUMOJICHCTBHE C THIPOKCHIOM
veau (II)) u ux mpumeHeHune s OOHAPYKCHHS TPEISTbHBIX AIbJIETHIOB B MPOMBIILICHHBIX
CTOYHBIX BoJaX. TOKCHYHOCTDH anbAeruoB. [Ipumenenue hopManbaeruia u aleraibieruia.

KapGonoBsie kucnmoTel. KapOokcunpHas rpynma (kapOokcorpymnma). M3omepus u
HOMEHKJIaTypa KapOOHOBBIX KHCIOT. OIHOOCHOBHBIC IMpeNeiIbHbIE KapOOHOBBIC KHUCIIOTHI.
[TomyueHue OAHOOCHOBHBIX IMpeleibHBIX KAapOOHOBBIX KHUCJIOT YKCyCHash KHUCIOTa Kak
MPEJICTABUTENb TPECIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWCTBA (Ha
npuMepe YKCYCHOW KHCIIOTHI): peaklMU C MeTa/slaMd, OCHOBHBIMU OKCHUJAMH, OCHOBAHUSMHU
COJISIMHM KaK TMOJTBEPKACHUE CXOJICTBA C HEOPTAHMYECKUMU KUcIoTaMu. Peakius srepudukanun
KaK Ccroco0 MONy4eHHs CIOXHBIX 3¢GupoB. [IpuMeHeHHe YKCYCHOW KHCIOTHL. MypaBbuHAs
kucnorta. Anerarsl. [Ipeacrapnenue o BhICIIUX KapOOHOBBIX KHCIOTaX.

Crnosxubie 3¢upsl 1 xxupsel. Homenknatypa. [lomydenne, XUMUYECKHE CBOMCTBA CIIOKHBIX
a¢upoB. Peakuus ostepudukanuu. Croxsele 3GUPHl KaK MOPOAYKTHl  B3aUMOJCHCTBUS
KapOOHOBBIX KHCIIOT CO cipTamMu. [I[puMeHEHHEe CIIOKHBIX 3QHPOB B MUIIECBON U Tap()IOMEpHOA
MPOMBINIICHHOCTH. JKUpPBI Kak CIOXKHBIE A(UPHI TVIMLEPHUHA U BBICHIMX KapOOHOBBIX KHCIOT.
PacturenbHble W JKMBOTHBIE XKUpPBI, WX COCTaB. Pacno3HaBaHHWE pACTUTEIbHBIX >KUPOB Ha
OCHOBaHMM HX HeENpeaenbHOro xapakrepa. llpumenenue xupos. ['maponus wiam omblIEHUE
YKUPOB KaK CIIOCOO TIPOMBIIIUICHHOTO TIOJTYYCHHSI COJICH BBICIIMX KapOOHOBBIX KUCIIOT.

Mpia Kak coJId BBICIIUX KapOOHOBBIX KUCIOT. Moromiue cBoicTBa Mblia. CHHTETUYECKUE
MOIOIIME CPELICTBA.

VYrnesoasl. Knaccuduxanus yriesogos. Monocaxapuasl. Onurocaxapusl. Jlucaxapusl.
Haxoxnenune yrnesonoB B mnpupoge. ['nmroko3a kak anpaerugocnupr. bpokeHue IIroKO3bI.
O®pykro3a. Caxapoza. I'maponus caxapos3sl. Kpaxman u nemiono3a kak OHOIOrMuYecKue
nonuMepbl. XMMHUYECKHE CBOMCTBA KpaxMaia U LEeJUTI0N03bl (THAPOIN3, KaYeCTBEHHAs PEaKIus C
HOZOM Ha Kpaxmall U €€ MpUMEHEHHE i OOHAPYKEHHS Kpaxmajia B MPOJYKTaxX MHUTAHHS).
[Ipumenenue u Ouonoruyeckas poiib yrieBoJoB. [loHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAaX Ha
IpUMepe alleTaTHOro BOJOKHA. AleTuiiesunono3a Kinaccudukanus BOJIOKOH.

Unentudukanus OpraHMYECKUX COeTUHEHUWH. ['eHeTHueckas CBsI3b MEXAY KlaccaMu
OPraHUYECKUX COCTUHEHUN. TUITbI XUMHYECKUX PEAKIIMI B OPraHUYECKON XUMUHU.

A3oTcoepxaliue OpraHu4ecKue coeJUHECHM .

Amunbl. AmuHorpynmna. AxHuinuH. [lomydyeHue W XUMHUYECKHE CBOWCTBAa aHWIMHA.
AMHMHOKHUCIOTH Kak aM(oTepHbIE OpraHHYecKue coeauHeHus. M3oMmepus M HOMEHKIATypa.
bunonsipusiii non. IlentunHas cBs3b. buonornueckoe 3HaueHHWe a- aMUHOKHUCIOT. Ob6nactu
MIPUMEHEHUS] aMHHOKHUCIOT. XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT. [lentuasl. Ilonmunentuipbl.
I'munue. benku kak npupognsle Ouomonumepbl. CocTaB W CTpoeHUE OelnKoB. XHUMHUYECKUE
CBOMCTBa OENKOB: THAPONH3, AeHaTypanus. OOHapyx)eHHue OEIKOB MPHU MOMOIIM Ka4eCTBEHHBIX
(uBetHbIX) peakiuil. [lpeBpaimieHuss OenkoB MUIM B oOpraHu3Me. buomornyeckue ¢GyHKIIUU
OenKoB.

A3zoTcoaepixaiue rereporukinyeckue coequnenud. [lupuaun. [Muppon. [Mupumuaun.
[TypuH. A30THCTBIE OCHOBAHUS.

HyxnennoBbie kucnotsl. Hyxneorunsl. KomrmuiemeHTapHble a30THUCThIE OCHOBAHUSI.
XuMUs 1 310pOBbE UesioBeKa. PapMaKoIornyecKas XuMHsI.

XuMHS IPUPOAHBIX COeIMHEHU I

Kupbl. Homenknarypa. [lonydenne, xumuyeckne CBOMCTBA XKUPOB. JKHUPBI Kak CIOKHBIE



3¢upbl INIHMLIEPUHA M BHICIIUX KAapOOHOBBIX KHUCIOT. PacTuTesbHBIE M JKUBOTHBIE MKHUPBI, UX
cocraB. Pacrmo3HaBaHue PACTUTENBHBIX JXUPOB HA OCHOBAHWU MX HENPEACIBHOIO XapakTepa.
[Tpumenenue xupoB. [ MAPOIN3 WM OMBUICHHE KUPOB KaK CIIOCOO MPOMBIIIIJICHHOTO MOJTyYSHHS
coJIel BbICIIMX KapOOHOBBIX KHCIIOT.

Mpbuia Kak coJid BBICIIMX KapOOHOBBIX KUCIIOT. Motolue cBoiicTBa Mbli1a. CHHTETHYECKHE
MOIOIIIME CPELCTBA.

Yraesoabl. Knaccudukanus

yraeBonoB. Monocaxapunsl. Onurocaxapuasl. Jucaxapunael. HaxoxxneHue yrieBonoB B
npupoze. I'moko3a kak anpaerugocnupt. bpoxxenne

rmoko3bl.  dpykrosza. Caxaposza. I'maponms caxapossl. Kpaxman u nemnonosa Kak
Ouojoruyeckre IMoJuMepbl. XHMHUYECKHE CBOMCTBA KpaxMmMayla U LEJUI0JIO3bl  (THAPOIIU3,
Ka4yeCTBEHHas peakiys ¢ HOJA0M Ha KpaxMal M ee IpPUMEHEHHE i1 OOHapyKeHHUs Kpaxmaia B
OpoayKTax nuTaHus). llpumenenue u Ouosormyeckas poib yriaeBonoB. Ilonstue 00
HUCKYCCTBCHHBIX  BOJIOKHAX Ha IpUMEpe  AaleTaTHOIO  BOJIOKHA.  ALETHWILEUIII03a
Knaccudukaius BOJIOKOH.

Wnentudukanuss OpraHUYEeCKUX coenuHeHHUH. ['eHeTMueckass CBsI3b MEXAY Kiaccamu
OpraHMYecKUX coeAuHeHuil. TuIbl XMMHUYECKUX peakuuil B opraHmdeckodt xumuu.OOpasibl
OpraHMYECKUX BEIIECTB U MaTepuanoB. Moenu MoJieKysl OpraHu4eCKUX BEIIECTB

« OTHOILIEHNE aJTKaHOB K KHCJIOTaM, IIeJI0YaM, pPacTBOPY IePMaHraHaTa Kajaus U OpOMHOMN
BOJIC.

* Mogenu Mosiekyn romonoroB M usomepoB. IlonydeHue areruneHa KapOWJIHBIM
crnocoboM. B3aumosneiicTBie aneTHiieHa ¢ pacTBOPOM I€pMaHraHata Kajusi U OpOMHOM BOJOH.
I'openue anerwieHa. PasimokeHue Kaydyka IIpM HarpeBaHUM M HUCHBITAHUE IPOIYKTOB
pasyiokeHus. 3HaKOMCTBO ¢ oOpa3liaMu KayuykoB. beH3o01 kak pactBoputelnb. ['openue G6eHsoina.
OtHomeHue 6eH301a K OpOMHOM BOJIC ¥ paCTBOPY MepMaHranaTta Kayms. OKUCICHHE TOJTyosIa

« PacTBOpeHue B alleToHe pa3iUyHbIX OpraHUYecKuxX BemecTB. OOpaslibl MOIOIIKUX U
YHUCTSIILUX CPEACTB.

+ OGpa3upl I1acTMace,

JlabopaTopHble ONBITHI.

1. NsroroBnenue Mozaenei MoJIeKyJl yriieBOAOPOA0B
2. OszHakoMJeHHE ¢ 00pa3iaMu IPOAYKTOB HedTenepepaboTKu
3. Okwucnenne stanona okcugoMm meau (I1) ( ucnonvzosanue yugposoii yuenuueckou

nabopamopuu no xumuu Releon)
4.  PacTBOopeHHeE IIIHIIEPUHA B BOJIE U PeaKius ero ¢ ruapokcuaom meau (I1).

5. XuMudeckue cBoMCTBa peHomna

6.  OxucneHue MeTaHais (3TaHals) OKCHIOM cepedpa.

7.  Oxucnenue MetaHans (3Tanais) runpokcuaom meau (I1)

8.  PacTBopMMOCTB JXKHPOB, OKA3aTeIbCTBO MX HEMPEACITHHOIO XapaKTepa, OMBUICHHE
KUPOB.

9.  CpaBHeHHE CBOMCTB MbLIa U CHHTETHUECKMX MOIONIUX CPEeACTB( ucnoabsosanue

yugposoil yuenuuecxou rabopamopuu no xumuu Releon)

10. CBoiicTBa I'TIOKO3bI KaK aJbIeTUIOCTTUPTA.

11. BzauMoJelcTBUE caxapo3bl C THAPOKCUIOM KaJIbIIHS.

12. IIpuroroBieHUE KpaxMaJIbHOTO KIEUCTEPA U B3aUMOJIEMCTBUE C HOJOM.

13. Tmapomus kpaxmana. O3HaKOMIIeHHE C OOpa3laMH MPUPOTHBIX U UCKYCCTBEHHBIX
BOJIOKOH.

14. lIBeTHBIE peakIy Ha OCJIKH

.

IIpakTHyeckne padboTsl

1. «IlonydeHue aTUIIEHA U U3YYECHUE €TO CBOWCTBY.

2. «llony4yeHue yKCyCHOM KUCIOTHI U H3y4EHHUE €€ CBOMCTBY.

3. «Pemrenue sKciepuMeHTaIBHBIX 3371a4 Ha pacIIO3HABAHHE OPTaHUIECKUX BEIIECTB.

4. «Pacmo3HaBaHHE TUIACTMACC U BOJIOKOHY.



11 kmacce ( 102 4. 3 4. B HEneIH0)

OBLIASA XUMMUSI.

Ctpoenue aToma

AToM — cnokHasg yactuiia. AToM — cioXxHas 4actuua. Jloka3zaTeslbcTBa CI0KHOCTH
CTPOCHHS aTOMa: KaTOAHbIE U PEHTIEeHOBCKHUE JTy4H, (oTod(hdeKT, paanoakTUBHOCTb. OTKpPHITHE
JJNIEKTPOHA, MPOTOHA W HelTpoHa. Moxpenu crtpoeHus atoma (Tomcona, Pesepdopma, Bopa).
Makpomup u MuKpomHup. KBaHTOBO-MEXaHMUYECKHE TMPEJACTABICHUS O CTPOCHUU aTOMA.
CocrostHue 3JEKTpOHOB B atome. HykimoHbl: mpoToHb M HeWTpoHbl. Hykmmmael. M300apsr u
n3zoronbl. KBaHTOBO-MexaHHUYECKHE TMpEACTaBIEHUS O Tmpupone osiekTpoHa. I[lonstue 00
ANEKTPOHHON OpOUTAIIN U AJIEKTPOHHOM obnake. [IpaBuiia 3armoiHeHUsT SHEPTETHUECKUX YPOBHEH
u opburtaneil snekTpoHamu. lIpUHIMI MHHMMyMa SHEPruu. OIJIEKTPOHHbIE KOH(UTYpalUu
aTOMOB ¥ HOHOB. OCOOCHHOCTH 3JICKTPOHHOTO CTPOSHUSI aTOMOB XpOMa, ME/IH, cepedpa u Jip.

BasieHTHBIE BO3MOXXHOCTH aTOMOB XHMHMYECKUX JJIEMEHTOB. Baje€HTHBIE 3JIEKTPOHBI.
BaneHTHbpIE BO3MOXHOCTH AaTOMOB XHMHYECKUX JJIEMEHTOB, OOYCIIOBJICHHBIC pPAa3IMYHBIMU
¢baktopamu. CpaBHEHUE MOHATHI «BaJTCHTHOCTbY» U «CTENEHb OKUCICHUS.

[lepuonnueckuii 3akoH u Ilepuonnueckass cucremMa Xumuyeckux dyemeHtoB /I, .
MenpaeneeBa u crpoenue aroma. IIpennoceuiku otkpeitus Ileproanueckoro 3akoHa. OTKpbITHE
3akoHa. [lepBas ¢popmynupoBka [leproguueckoro 3akoHa. Ctpykrypa [leproandeckoil CHCTEMBI
snemeHTOB. COBpeMEHHbIE MPECTABICHUS O XMMHYECKOM 3jeMmeHTe. Bropas dopmynupoBka
[Tepuonnueckoro 3akona. Ilepuoanueckas cucrema UM CTpoeHHE aroMa. PU3HMYECKHI CMBICIT
MOPSIAKOBOTO HOMEpa »3IIEMEHTAa, HOMEPOB rpymnbl U nepuopa. llepuoamdeckoe H3MEHEHUE
CBOWCTB D3JIEMEHTOB: paJuyca aTroMa, OJJIEKTPOOTPUUATENbHOCTH. [IpUyYnMHBI W3MEHEHHS
METAJUIMYECKUX U HEMETAIUNIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX U MEPUOAAX, B TOM UUCIE U
B Oosbmux. Tperbs ¢dopmymupoBka Ilepuomudeckoro 3akoHa. 3HadeHue [lepwogmdeckoro
3aKkoHa U [lepuonnueckoll CUCTEMBI JUIsl Pa3BUTHS HAYKH U NOHUMAaHUS XMMHYECKOW KapTHUHBI
MHpA.

Hemoncrpanuu. @otoddpdexrt. Katogasie ayun (31€KTPOHHO-TYYEBBIE TPYOKH), MOJEITH
ANEKTPOHHBIX 0051akoB (opOutaneil) pasnuyHoi ¢Gopmbl. PasnuuHble BapuaHThl TaOJIHUIL
[lepuognueckoit cuctembl xumuueckux snemeHToB JI. U. MenneneeBa. OOpa3ipl MPOCTHIX
BEIIECTB, OKCHJIOB W THIPOKCHIOB 3JIEMEHTOB 3-TO TIEpUOJa W JIEMOHCTpAIUS WX CBOWCTB.
Crpoenue BeniecTBa. J(ucnepcHble CUCTEMBI

Xumuueckas cBs3b. EnuHas npupoga XuMu4yeckon cBsA3u. [IoHATHE 0 XMMHUYECKON CBS3H
Kak Ipoliecce B3aUMOJICHCTBUS aTOMOB C 00pa30BaHHWEM MOJEKYJ], HOHOB U paJHKaNoB. Buabl
XUMUYECKON CBsi3u. AMop(dHBIE M KpUCTaUIMUecKHe BemlecTBa. VMOHHas XUMHUYECKas CBS3b.
JlunonbHbIH MOMEHT CBsi3u. CBOMCTBA BEUIECTB C HOHHOM KPHUCTAJUIMYECKON pPEIIETKOM.
KoBasientHast cBsizsb. MeTo[ BJCHTHBIX CBSI3€ B 0OOpa3oBaHWM KOBAJIEHTHOW CBS3H.
DNEeKTPOOTPULIATETbHOCTh U PAa3HOBUAHOCTH KOBAJIEHTHOM CBSI3U MO 3TOMY NPU3HAKY: MOJIsIpHAs
Y HETOJIApHASL.

Crnioco0 mepekpbIBaHUs ANEKTPOHHBIX opOUTamneil u KiaccuuKaius KOBaJeHTHBIX CBs3ei
10 3TOMY NPH3HAKY: CT- U P-CBsI3U. KpaTHOCTH KOBaJEHTHBIX CBS3€H U MX KacCU(pUKAIUS 1O
ATOMY MPHU3HAKY: OJWHApHAsA, JABOWHAs M T. 1. MexaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW CBS3H:
OOMEHHBI W JTOHOPHO-AKIENTOPHBIA. Kpuctaminyeckoe CTpoeHHE BEIIECTB C OTUM THUIIOM
CBSI3M, UX (PU3UYECKIE CBONCTBRA.

Mertannudeckast CBS3b U €€ 0coOOeHHOCTH. DPU3NYecKue CBOMCTBA METAIIIOB KaK (DYHKITUS
METAJUIMYECKON CBSI3M U METAJUIMYECKON KPUCTAIINYECKON PEIIETKH.

Bogoponnas cBsi3b W MexaHU3M ee oOpazoBaHusA. MeXMolleKy- JisipHas U
BHYTPUMOJIEKYJISIPHAsE BOJOPOJAHBIE CBsA3U. (PU3MUYECKUE CBOWCTBA BEUIECTB C BOJOPOAHOMN
CBs3b10. brosornueckas posib BOJOPOIHOM CBS3H B OPTAHHU3AIMU CTPYKTYP OHOIIOIMMEDPOB.

I'uOpuanzanust opburaneit u reomeTpus Moi € K yia. Teopuss ruOpumuszanuu. TUTBI
THOPUIIM3AIMN  DJIEKTPOHHBIX OpOMTaNel W TEOMETpPUsS OPraHWYECKUX W HEOPraHMYECKUX
MOJIEKYL.



Teopust cTpOCHHUST XUMHYECKUX COeNMHEH U U. [IpennochlIku CO31aHusl TEOPUU CTPOCHUS
XMMHYECKUX COCIMHEHUI: che3]] ecTecTBoucnbiTaTenel B r. [lnelepe. JInmunocTHRIE KauecTBa A.
M. bytnepoBa. OCHOBHBIE MOJOXEHUS TEOPUU XHUMHUYECKOIO CTPOEHUS OpraHMYeCKHX
COCAMHEHHUI U COBPEMEHHOUN Teopuu cTpoeHusd. M3omepus B opraHmyeckoil xumuu. BzammHoe
BJIMSIHUE aTOMOB B MOJIEKYJIaX OpPraHMYECKUX U HEOPraHUYECKHUX BELIECTB.

OcHOBHbIE HamNpaBJiCHHUs] Pa3BUTHUA TEOPHUH CTPOCHHUS OPraHUYECKUX COCAMHEHUN
(3aBUCUMOCTb CBOMCTB BEILIECTB HE TOJIBKO OT XMMHYECKOIO, HO U OT HX DJIEKTPOHHOIO U
MIPOCTPAHCTBEHHOTO CTPOCHHS). WHayKkiuoHHbIH u ME30MEpPHbIT 3¢ exThI.
CrepeoperyisipHOCTb.

JlnanekTuyeckue OCHOBBI OOIIHOCTH JIBYX BEOYyIIUX TEOpUH XHUMHUHU. [[nanekTuueckue
ocHOBbI obOmHocTH Ilepuoguueckoro 3akona JI. M. MenneneeBa u teopuun crpoeHus A. M.
bytnepoBa B craHoBieHuM (paOOThl MpEANIECTBEHHUKOB, HAaKOIJIeHHE (HAaKTOB, ydacThe B
Che3/aX, PYCCKUW MEHTAJIWTET), Ipelcka3anuu (HOBbIe 3neMeHTHl — (Ga, Se, Ge m HOBbIE
BEIIECTBA — M30MEPHI) M pa3BUTUH (TPH POPMYIUPOBKH).

[Tonumepsl oprannueckue u Heopranudeckue. [lomumepbl. OCHOBHbIE MOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEAUHEHHMM: «MOHOMEpP», «IIOJUMEP», «MAKPOMOJEKYJIa»,
«CTPYKTYPHOE 3BEHO», «CTENEeHb MOJUMEpHU3AINN», «MOJIEKYyIspHas Macca». CrnocoOsl
MIOJIy4YEHUs MTOJIMMEPOB: peakLuy MOJMMEPU3AMH U MONUKOHAeHcauu. CTpoeHre MoJIMMEPOB:
reomMeTpuueckas opMa MaKpOMOJIEKYII, KPUCTAUIMYHOCTh U aMOP(HOCTh, CTEPEOPETYISIPHOCTD.
[Tonumepsl opranuyeckue U Heopranumueckue. Kayuy- ku. Ilmactmaccel. BosokHa.
buononumepsl: Oenku W HYKJICHHOBBIE KHUCIOTHL. Heopranmueckue mMOIUMEpPhl aTOMHOTO
CTpoeHHs (ALTOTPONHbIE MOAU(PUKALIUU YTIEpoaa, KPUCTAIUIMUECKU KPEMHHUI, CEJIeH U TeJTyp
LENIOYEYHOI'O0 CTPOEHHUS, JUOKCUJ KpPEMHHMS W [Jp.) U MOJEKYJIIpHOro CcTpoeHus (cepa
IIacTUYecKas u Jip.).

HucnepcHble cucrembl. UYwuctblie BemectBa M cMmecu. Kilaccupukanus XUMHYECKUX
BemlectB 1o uuctore. CocrtaB cmeceit. PactBopsl. PactBopumocts BemiectB. Knaccudukanus
pacTBOPOB B 3aBUCUMOCTH OT COCTOSHUSL PAacTBOPEHHOI'O BeEIIeCTBAa (MOJIEKYISIPHBIE,
MOJIEKYJISIPHO-UOHHBIE, HOHHBIE). THIIBI PaCTBOPOB MO COJEPKAHUIO PACTBOPEHHOT'O BEIECTBA.
Konuenrtpanus pactBopos.

[Tonstue «aucnepcHas cucreMay. Knaccuduxamus AUCIEpCHBIX CUCTEM B 3aBUCHMOCTH
OT arperaTHoOro COCTOSIHUS JHUCHEPCUOHHOW Cpesbl W JUCHEepCHOM (a3bl, a Takke Mo pazMepy
yactull. ['pyboancniepcHble CUCTEMBI: SMYJIbCUU U cycnieH3uu. PacderHble 3agaun. Pacuers mo
XUMHYECKUM (hopmyrmam.

Pacuersl, cBsi3aHHBIE C MOHATUSMHU «MaccoBasi JA0Js» U «00bEMHas J10Ji» KOMIOHEHTOB
cMecH. Berunciienne MoIsipHON KOHLIEHTpAIMi pacTBOPOB.

JlemoHcTpauuu. Mojenu KpHUCTaUIMYECKUX PEHIETOK BEUIECTB C Pa3IUYHBIM THUIIOM
cBsA3e. Mozaenu MoJIeKys pa3InyHONW reoMeTpur. MoJenn KpUCTaNIMYECKUX PELIETOK aliMasa U
rpadura. Mozaenu MOJeKyl U30MEPOB CTPYKTYPHOW M NMPOCTPAHCTBEHHOM H3oMepuu. Moxenu
KPUCTANIMYECKUX PELIETOK MeTalioB. Monenu u3 BO3QYHIHBIX IIAPOB, OTPAYKAIOLIUE
IPOCTPAHCTBEHHOE pACIIONIOKEHHE SP -, SP>-, SP-THOPHAHBIX OpOWTANeil B  MOJEKyIax
OpPraHMYECKUX U HEOPraHUYECKUX BEUIECTB.

Komnexknust mnmactMacc U BOJOKOH. OOpasiibl HEOPraHUYECKUX IOJUMEPOB: CEpbl
IIacTHYecKoi, ocdopa kpacHoro, kBapua u ap. Monenu monekyn Oenkos u JJHK. O6pa3isl
Pa3IMyYHbIX cucTeM ¢ xuakon cpenoil. Koarymsuus. Cunepesuc. Dddext Tungans.

JlaGopaTopHble OMBITHI. 3HAKOMCTBO C KOJUIGKIMSMH THIIEBBIX, MEIUIIMHCKUX H
Ouonoruyeckux reneit u 3omei. [lomydenue kommouaHoro pactBopa xmopuaa xernesa (I11).
XUMHYECKUE peaKUn

Krnaccudukanus XUMUYECKMX peakUuid B OPraHMYecKOW M HEOPraHM4eCKOW XUMHH.
[lonsTHE O XHMMHYECKOM peakUMH, OTIMYHE €€ OT SAEPHOM peakuuu. AJUIOTpONHBIE U
oJIMMOp(HBIE PEeBpaIlleHUs BEIIECTB.

Knaccudukanus peakiuii B HEOPraHMYECKON XUMHUH 10 YUCITY M COCTaBY pearupyroiInx
BEIECTB (Pa3IoKEeHUsI, COSUHEHHUS, 3aMEIIICHUsI, 0OMEHA).

Knaccudukanus XUMHUYECKHX pEaKIUil B OPraHMYECKOM XWUMUU (TIPUCOEIUHEHUS,



3aMeIlIeHus, OTIIEIUICHHSI, U30MEPHU3aLUH).

Knaccudukanus peakumii mo TermiaoBomy 3ddekrty, mo ¢pazoBoMy COCTaBy, MO YIaCTHIO
karanusaropa. O0paTUMble 1 HEOOpAaTUMBbIEC PEAKIINU.

OKuCIINTENIBHO-BOCCTAHOBUTENIBHBIE PEAKLMU M PEeaKkluM, uaylnme 0e3 W3MEeHEeHus
CTENEHENW OKHMCIIEHUS AIEMEHTOB. MEXMOIIEKY- JIIpHbIE U BHYTPUMOJIEKYJISIPHBIE OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE peakuuu. Peaknuu OUCHpONOPLUOHUPOBAHHA. MeEToAbl COCTAaBIICHUS
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUMI: METOJ 3JIEKTPOHHOr0 OanaHca.

OCHOBHBIE TIOHATUS XUMHUYECKOW TepMOAMHAaMUKH. llepBoe Hayalo TepMOIMHAMHKH.
TermnoBoit s¢pdexkr xumuueckoil peaknuu. 3akoH l'ecca u ciexctBusi w3 Hero. Temsora
(oHTaNBIUs) 00Opa3oBaHus BelecTBa. TepMOXMMUYECKHE PACUETHI.

[Tonsitue suTponuu. Btopoe Havano tepmommHamuku. CBoGomHast sHeprusi 1 'mbOca.
PacyeTsl caMOnIpOM3BOIBHOIO IPOTEKAHNSA XUMUYECKOU PEAKIIUH.

Cxopocte xumudeckux peakiuil. IIpenmer xumumueckoit kuHetuku. llonstue ckopoctu
XUMUYECKON peakunu. KuHeTndyeckoe ypaBHEHHE PEaKIMU U KOHCTAHTa CKOPOCTH XUMHUYECKOU
peakiuy. PakTophl, BIMSIOIIME HA CKOPOCTh XUMHUYECKOM peakuuu (Ipupoaa pearupyroliux
BELIECTB, KOHLEHTPALUs, TEMIIEPATypa, IOBEPXHOCTh CONPUKOCHOBEHMSI BELLIECTB).

[lonsaTe o xaranusaTopax M Karaau3e. ['OMOreHHBIM M TETEPOrEHHBIM KaTallu3.
®epmenThl. OOpaTUMOCTh XMMMUYECKHUX peakiuil. Xumuueckoe paBHoBecue. (OOparuMmble
XUMHUYECKHE peakluu, HW3MeHeHue sHepruum ['nbbca B oOparumom mpouecce. XUMHUECKOE
paBHOBECHE U €ro JMHaMu4eckuil xapakrep. Koncranta xumuueckoro pasHosecus. IIpunnun Jle
HlaTtenbe. CMelIeHNE XUMUYECKOTO PABHOBECHS.

ONEKTPOIUTHYECKAS JUCCOLMAIUS. ONEKTPOIUTHI U HEDJIEKTPOJIUTHI.
DNEKTPOIUTHYECKAsT UCCOLMALINS, MEXaHU3M JUCCOLMAILMU BELIECTB C Pa3jIMYHbIMH BUIAMU
cBs3u. CunpHble M cila0ble 31eKTpoJuThl. CTeneHb IUCCOLMALMU U €€ 3aBUCUMOCTh OT
pasnuuHbIX (hakTopoB. MoHHOE npousBeacHue Boabl. [Tonstue pH. Bomopoanslii mokas3arels.

I'maponus. 'maponu3 kak oOMeHHbIH mponecc. OOpaTuMblii 1 HEOOPATUMBIH THUAPOIU3
OpraHMYEeCKUX M HEOPraHWYeCKHWX BemecTB. l[wuaponns conei. I'maponns3 oOpraHMyecKux
COEMHEHUIl Kak XHMMHYecKas ocHoBa oOmeHa BemiecTB. [wuiaponmu3s ATd xkak ocHoBa
SHEPreTHYECKOro 0OMeHa B )KUBBIX OPraHU3Max

Pacuernbie 3amaun. Pacdersl 1O TEPMOXMMHYECKMM ypaBHEHMSAM. Brruncienue
TeIuI0BOro 3¢ ¢eKra peakuu Mo TEIoTe 0O0pa30oBaHUS PEArHpYIOUIMX BEIIECTB M MPOJYKTOB
peakuuu. Ompenenenne pH pactBopa 3agaHHOM MOJISIpHOM KOHIIEHTpauuu. PacdeTr cpenneit
CKOPOCTH pEaKLUHU 10 KOHLIEHTPALMSIM PEarnpyoINX BEIIECTB. BhIUMCIEHUS C UCTIONb30BaHUEM
MOHATHUSL «TEMIIEPaTYpHBIH KOIPPUIIMEHT CKOPOCTH peakium». HaxokJeHue KOHCTaHThI
pPaBHOBECHSI PpEAaKIMM II0 PABHOBECHBIM KOHILIEHTPALMSAM M  ONPEAEICHHE HMCXOAHBIX
KOHILEHTpalui BeniecTB. JleMoHcTpanuu. AJIOTpOIHbIE MpeBpaiieHus cepsl U (docdopa.
Peaknuu, unyime ¢ o0pa3oBaHuEM Tasa, ocajika UM Bojbl. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE
peakuuy B HEOPraHMYeCKOH XMMHHU(B3aMMOJEHCTBHE LIMHKA C PACTBOPAMH COJISTHOM KHUCIIOTHI U
cynmbdara meau (I1)). OxucnuTeIpHO-BOCCTAHOBUTEIBHBIC PEAKIMH B OPraHUYECKOH XUMHHU
(okucneHue anpjerujia B KapOOHOBYIO KHCIOTY — pEaKIUsl «CepeOpsSHOTo 3epKajiay WIn
peakuust ¢ rugpokcuiom meau (II), okucneHnue 3TaHona Ha MEAHOM Karanusarope). M3ydenue
3aBUCHUMOCTH CKOPOCTHM XUMHYECKOW peaklMd OT KOHILIEHTpAallUM BEIIECTB, TEMIIEpaTypbl
(B3auMopelcTBUE THOCYNb(aTa HATPHUS C CEPHOM KHCIOTOM), MOBEPXHOCTH COMPUKOCHOBEHMS
BEUIECTB (B3aMMOJEICTBHE COJITHOM KHUCIOTHI C TpaHyJlaMd M MOpPOIIKaMH aJlOMUHUS WU
nuHKa). [IpoBeseHnEe KaTaIMTHYECKUX PpEeaKIUil paszioXKeHHs IMEepOKCHAAa BOJOPOAA, TOPEHHUs
caxapa, B3anMOJEHCTBHs noja 1 amomMuHusa. Koppo3us xkenesa B BOJHOM cpeie ¢ ypOTPOIIMHOM
u 0e3 Hero. HaOmonenne cMemienust xumudeckoro pasHosecus B cucteme: FeCI3 + 3KSCN =
Fe(SCN)3 + 3KCL1.

CpaBHeHHE >JEKTPONPOBOJHOCTH PACTBOPOB AJIEKTPOJUTOB. (CMellleHne paBHOBECHUS
JUCCOLUanuu cnadblx KUCIOT. MHAMKATOphl M HM3MEHEHHE WX OKpPacKh B Ppa3HBIX cpefax.
VoHHbIe peakiuu M YCIOBUS UX MpOTeKaHus. I maponu3 kapOOHATOB, Cylb(aTOB U CHIIMKATOB
LIeJIOYHBIX MeTajuioB, HUTpaTa cBuHUA (II) wnu muHKa, xnopuna aMMoHuUsl. CepHOKHUCIBIN U
(bepMeHTaTUBHBINA THIPOJIU3 YTIIEBOIOB.



Knaccudukanmsi HeopraHMYeCKMX BEIIECTB. BemiecTBa TMpoOCThie U CIOXKHBIC.
bnaroponnsie ra3pl. CpaBHUTENbHAs XapaKTEpPUCTHUKA TMPOCTHIX BEIIECTB: METAUIOB U
HEMETAIJIOB, OTHOCHUTENBHOCTh JTOM Kiaccudukanuu. CIOXKHBIE BeEIIECTBA: OWHApPHBIC
COeTMHEHUS (OKCHJIBI, TAJIOTCHUIBI, CYIb(UIBI U T. 1.), THAPOKCHUIIBI, COJIH.

IToHsITHE O KOMIIJIEKCHOM COSIMHCHUH.

JIOHOpHO-AaKIENITOPHOE B3aWMOJCHCTBHE KOMIUIEKCOOOpa3oBa- TeJIeH W JIMTaHJIOB.
KoopauHaionHoe 49#clio KOMIUIEKCOOOpazoBa- Tens. BHyTpeHHsis W BHEmHssA cdepa
KOMIIJICKCOB.

Juccounanus KOMIUIEKCHBIX CO€IMHEHUW. [IpuMeHeHHe KOMIUIEKCHBIX COCIUHEHUN B
XMMHYECKOM aHAJIU3€ U B MPOMBIIUIEHHOCTH, UX POJIb B IPUPOJIE.

Knaccudukanus opranmdeckux BemiecTB. Kiaccudukaius OpraHMYECKHX BEIIECTB IO
CTPOCHHUIO YTIEPOIHOMN Ienu (AUKIMYECKUE U IHUKIMYEeCKUE, HACBHIIICHHBIC U HEHACHIIIECHHBIC,
KapOOIMKIMYECKUE U TETEePOLUKINYECKUE, apOMATHUYECKUE YIIIEBOJOPOJIbI). YTIEBOJOPOAbI
(ayikaHBI, aKeHBI, AJKUHBI, IMKJIO- aJKaHbl, aJKaJWCHbI, apPeHbI, TaJOreHONPOU3BOIHbBIC
yraeBo10poioB). DyHKIMOHABHEIE TPYNIbI (THIPOKCHIIbHAS, KapOOHWIbHAS, KapOOKCHIIbHAS,
HUTPOTPYIINA, AMUHOTPYIINA) U KJIaCCU(DUKAIUS BEIIECTB 110 ATOMY MPU3HAKY.

M e 1 a a a bl [lonoxenue meramnoB B Ilepuoguueckon cucreme J[. . Menneneesa.
OCOOEHHOCTH CTPOSHHsI aTOMOB M KpHucTawioB. [lomumopdusm. O0mue ¢puzndeckne cBOHCTBaA
MeTaJI0B. DeppoOMarHeTUK, NapaMarHeTUKA U INAMarHeTUKH.

DIJIEKTPOXUMHUYECKUH psi/i HANPSOKEHUH MeTauioB. CTaHIapTHBIA BOAOPOIHBIN 3JIEKTPOI.
CranpmapTHble DJEKTpOAHBIE TOTeHHUanbl. OOme XWMHUYECKHEe CBOIMCTBA  METaJIOB:
B3aUMOJICHCTBUE C HEMETaJJlaMH, BOJOW, OWMHAPHBIMU COCAMHCHHUSMHU, KHUCIOTaMH, COJISMHU.
B3anmoneiicTBe HEKOTOPBIX METAJJIOB C pacTBOpamMu Iienouyeid. B3zanmoneincTBue akTUBHBIX
METa/UIOB C OPTaHMYECKUMHU coearHeHUsIMU. OCOOCHHOCTH pEeaKIMii METa/lIOB ¢ a30THOW W
KOHIICHTPUPOBAHHOM CEPHON KHCIIOTOM.

Kopposus meramnos. [lonsitue koppo3uu. XuMuueckas U dJIEKTPOXUMHUYECKAsT KOPPO3UsI
1 CIOCOOBI 3alUTHl METAJIJIOB OT KOPPO3HUH.

OO6mue crocobbl monmydeHuss MeTaiioB. Mertamibl B mnpupoje. OCHOBHbIE CHOCOOBI
MOJTyYEHUSI METAIOB (TUPOMETAILTYPIHsl, THIPOMETALTYPTHs, JIIEKTPOMETAJUTYPTHSI).

DNEeKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIA TPOLIECC. DIEKTPOJIU3 PACILIIaBOB
3IEKTPOJIUTOB. DIEKTPOJIN3 PACTBOPOB 3JIEKTPOJIUTOB C NHEPTHBIMU U aKTUBHBIMH JIEKTPOJAAMHU.
Hcnosb30BaHmnE 3JIEKTPOIN3a B MPOMBIIIJIEHHOCTH.

Mertannsl rnaBablX noAarpymm. Illenodnsie MeTamibsl, o0mas XapakTeprucThKa Ha OCHOBE
nonoxxenusa B Ilepumonmueckoit cucreme anementoB J[. M. MennaeneeBa u CTpOEHUS aTOMOB.
[Tonyuenue, ¢uznueckue M XUMUYECKHE CBOWMCTBA, MPUMEHEHHME MIENIOYHBIX METAIOB M HX
coenquHeHnil. bepuinii, Maruui, MeI0YHO3EMENIbHbIE METAJUIbI, UX OOlIasi XapaKTepUCTUKA Ha
ocHOBe mnojoxkeHust B llepmoamueckor cucreme annementoB . M. MenzaeneeBa u CTpoeHUs
atomoB. [lonyuenue, pusnyueckre ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE IIEIOYHO3EMETbHBIX
METAIJIOB M WX COCAMHEHWH. AJIOMUHHI, CTpOeHHE aroMa, (PU3NYECKUe M XHUMUYECKHE
CBOICTBA, MOJIyYEHHE U TPUMEHECHHUE.

MerTannbl MOOOYHBIX MOATPYII. XapaKTePUCTHKA METAJUIOB MOOOYHBIX MOATPYII MO UX
nonoxeHnto B Ilepuonnueckor cucreme sneMeHtoB J[. M. MeHneneeBa U CTPOCHUIO aTOMOB.
Menp: ¢usnueckue W XHUMHUYECKHME CBONCTBA, NONyYeHHWE U TpPUMEHEeHHe. BaxkHelinue
COCIUHCHHUS M.

duznyeckue W XUMUYECKHE CBOWCTBA, IIOJy4eHWE M NPUMEHEHHE [HHKA.
XapakTepucTrKa BXKHEHIIINX COSTMHEHHUH (OKCH/Ia M TUIPOKCHIA IIMHKA).

®u3nyeckue U XMMHYECKHE CBOMCTBA, IIOJYYEHHE U [PUMEHEHHE  Xpoma.
XapakTepucTuka BaxHeHmux coeauHeHuil (okcuga u ruapokcuaa xpoma (III), auxpomaros u
XpOMAaTOB MIETOYHBIX METAIOB). OCOOEHHOCTH BOCCTAHOBIICHUS TUXPOMATOB B 3aBUCUMOCTH OT
Cpeabl pacTBOPOB.

dusznueckue W XMMHUYECKHE CBOWCTBa, IMOJyYE€HHE W MPUMEHEHUWE MapraHiia.
XapakTepucThKa Ba)XXHEHIIMX COCIMHEHHWM: OKCHAOB, THAPOKCHIIOB, cojie. OcoOeHHOCTH
BOCCTAHOBJIEHHUSI [IEPMAHTAHATOB B 3aBUCHUMOCTH OT CPEJIbl PACTBOPOB.



Hemeranasl. [lonoxenue HemeraiioB B Ilepuoguueckoit cucreme Jl. M. Menneneena.
Oco0EHHOCTH CTPOCHHSI ATOMOB M KPUCTAILIOB. AJUTOTPOIIHS.

bnaropoansie rassi.

OxucnauTenbHble 1 BOCCTAaHOBUTEIbHBIE CBOMCTBAa HeMmeTaioB. OOIIas XapakTepuCcTHKa
BOJIOPOJIHBIX COEIMHEHHH HemeTauioB. OOmIas XapaKTepUCTHKAa OKCHJIOB M THIPOKCHIOB
HEMETAJIJIOB.

I'anorensl. CTpoeHHE aTOMOB TaJOT€HOB, UX CPAaBHUTENbHAs XapakTepuctuka. CBoicTBa
MPOCTBIX BEUIECTB, OOpPa30BaHHBIX rajoreHamMu. OKHUCIUTENbHbIE CBOWCTBA TaJIOT€HOB.
["amoreHoBOIOPO/IBI, UX CBOMCTBA, CPaBHUTENbHAS XapaKTEPUCTHKA. XJIOp U €r0 COECIUHEHMS,
HaxXOXJEHWE B TMPUPOJIE, IOITY4YCHHE, CBOICTBa, MPUMEHEHHE. XJIOPOBOAOPOJ M COJSHas
KucaoTa. XJIOpHUJIbIL.

Xanbkorensl. HaxokneHue KHCIIOpoAa M Cepbl B MpUPOJE, I[OJy4YeHUE UX B
MPOMBIIIICHHOCTH U JiabopaTtopuu. CBONCTBAa KUCIOPOAa U CEPhl: AJUIOTPONHS U (PU3UUECKUE
CBOMCTBAa aJUIOTPOIHBIX MOAU(UKALMN; OKHUCIUTEIbHBIE CBOWCTBAa KHCIOpPOAa M CEPbl B
peakuusx C MpOCThIMM BelllecTBaMu. BoccraHoBuTenbHble cBoWcTBa cepbl. OkucieHue
KHCIIOPOJIOM CIIOKHBIX BemiecTB. OKuCIUTEIbHbIE CBOWCTBA O30HA. [IpuMeHeHue Kuciopoaa u
o3oHa. [lpumenenue cepbl. CepoBOAOPOJ, HAXOXKJAECHHWE B IPUPOJIE, IOJIYYEHUE, CTPOEHUE
MOJIEKYJIbl U CBOWCTBa: (u3nyeckue W xumuueckue. CepoBOAOPOHAS KUCIOTAa U CYIb(UIBL.
Oxcup cepsl (IV), ero cBoiictBa. CepHucras kuciora u ee coyi. CepHast KHCTIOoTa: PU3NICCKUE U
XUMHYECKHE CBOMCTBA (OKHCIUTENbHbIE U OOMeHHbIe). [Ipumenenue cepHoit kuciotel. Conu
cepHoil kucnoThl. A30T. Haxoxnenue B mnpupone, noaydeHue. CTpoeHHE MOJIEKYIIbI.
OxucnauTenbHble W BOCCTAHOBHUTENbHBIE CBOMCTBa aszora. [IpuMeHeHue aszora. AMMMHAK:
[IOJIyY€HUE, CTPOCHHME MOJIEKYJIbl, CBOIICTBa (OCHOBHbBIE, PEAKLHUHU KOMILJIEKCOOOpa30BaHuUs,
BOCCTaHOBUTENIbHbBIC, OKUCIUTEIbHBIC, PEAKIIUU C OPTaHUYECKUMH BELIECTBAMH U C YIIIEKHCIBIM
razom). Conu aMMoHMs U UX TpuMeHeHue. OKCUIBI a30Ta, UX CTPOCHUE U CBOMCTBA. A30THas
KHCIIOTa: TIONyYCHHE, CmpoeHue MOJleK)ibl U CBOMCTBAa. HUTpaThI, UX TEPMUYECKOE pa3lioKEeHUE.
Pacnosnasanue numpamos n uX NIpUMEHEHUE.

dochop. Haxoxknmenue B mpupoje, moiydeHue. AtoTponus U (PU3HUECKHUE CBOWMCTBA
Moudukanuii. OKHCITUTEIbHBIE CBOWCTBA (PEakIMHW C MeTallaMH) M BOCCTAaHOBUTEILHBIC
cBoiicTBa (Qocdopa (peakuuu ¢ rajsoreHamH, KHUCIOPOAOM, KOHIIEHTPUPOBAHHON CEpPHOH U
azoTHoM kucinoramu). Oxcua gocdopa (V). ®ochopHbIe KUCIOTH U UX COJIH.

VYrnepoa. Haxoxnenue B mpupoje. AioTponus U GuU3HUEeCKUue CBOMCTBA MOoIU(UKaIINiA
(moBTOpeHue). XUMHUYECKHE CBOICTBa yriepojaa: BOCCTaHOBUTENbHBIC (B3aMMOJEUCTBUE C
rajJoreHaMu, KHCIIOPOJIOM, Cepoi, a3oToM, Bojoi, okcumom meau (1), KoHIEHTpHpOBaHHOMN
CEpHOI M a30THOM KHCIIOTaMH) U OKUCIHUTEIbHBIC (B3aUMOJAEHUCTBHUE C METalIaMH, BOJOPOJIOM,
KpeMHueMm, 6opom). [lonydenue, cBoiicTBa 1 MpUMEHEHUE OKCHJIOB yIiiepoia. YTOJIbHAsI KUCIIOTa
U €€ COJIU.

Kpemuuii. Haxoxaenue kpeMHUsI B IPUPOJIE U €ro MoTydeHHue. AJIJIOTPONUS U CBOWCTBA
AIJIOTPONHBIX MoAauUKanuii KpemHHs. BoccTaHOBUTENbHBIE (PEaKIMUM C TaJOr€HaMu,
KHCIIOPOJIOM, pacTBOpaMHu IIefouei) M OKHUCIUTENIbHbIE CBOWCTBA KpeMHHUS (peakuuu c
Metannamu). [Ipumenenne kpemuans. OKCua KpeMHHUsI, KpeMHUEBas KUCIIOTa U ee cou. KucnoTsl
opraHuyeckue u Heoprannyeckue. CoctaB, KjlacCU(pUKaLMs U HOMEHKJIaTypa HEOPraHUYECKUX U
OpraHMyecKkux KuciaoT. [lomyueHue BaKHEMIIUX OPraHWYECKUX W HEOPTaHHMYECKUX KHCIOT.
XUMUYEeCKHEe CBOMCTBA (peakiuu € MeTaulaMH, C OKCHJIaMU METaJUIOB, C OCHOBaHUSIMH, C
consiMu, co crnuptamu). OKUCIUTETHhHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KHUCIOT. OCOOEHHOCTH
CBOMCTB CEPHOU U a30THOM KHCIIOT.

OcHoBaHus opraHuueckue M Heopranudeckue. Cocras, KiaccUpUKalus, HOMEHKIATypa
HEOPTraHUYECKNX W OPTraHWYECKUX OCHOBaHMU. OCHOBHBIE CIOCOOBI TMONYYEHUS THAPOKCHUIIOB
MeTaIoB (IIeoueid — peaknusMH METaNIOB M WX OKCHIOB C BOJOH, HEPaCTBOPUMBIX
OCHOBaHMI — peakiueir oomena). [lomydenne amMmmmuaka W aMHHOB. XHUMHYECKHE CBOMCTBA
OCHOBaHUU: mIenodeld (peakiuu ¢ KUCIOTaMH, KHCIOTHBIMH OKCHJIaMH, PacTBOpPaMH COJEH, C
MPOCTHIMU  BEIIECTBaMHU, C TaJOUJONPOU3BOJHBIMU YTIJIEBOJOPOIOB, (DEHONOM, KUpaMH);
HEPACTBOPUMBIX OCHOBAHHM (PEAKINH ¢ KUCIOTaMH, PEAKIIMU PA3TI0KECHHS).



AmdorepHble OpraHn4eckre U HeopraHudeckue coequHeHus. CrnocoObl MOIydeHus
aM(doTepHBIX coeTMHEHHUH (aM(POTEPHBIX OCHOBAaHUN W aMUHOKHUCIIOT), UX XUMHYECKHE CBOMCTRA.
I'enernueckas CBA3b MEXIYy KJIaCCaMU OPraHMYECKUX U HEOPraHUYECKUX COCAUHEHMM.
IloHsATHS «TeHETHYECKas: CBSA3bY» M «TCHETUYECKUU psAn». OCHOBHBIE IPU3HAKU T'€HETUYECKOTO
psana. I'eHeTndeckue pslbl METAUIOB (HAa NHpUMEpe KajblUsl U JKEJIe3a) U HEMETaIoB (Ha
IIPUMEpPE Cepbl U KPEMHUS) U NEPEXOJHOI0 IEMEHTa (Ha MmpuMepe amoMuHus). ['eHeTnueckue
PAAbI U TEHETUYECKAsl CBSI3b B OPraHMUYECKON XUMUU. EMUHCTBO Mupa BELIECTB.

PacyeTrHble 3a1a4u. Beruucienne Maccsl mim 00beMa MpOAYKTOB pPeaKIUK 110 U3BECTHOM
Macce HWJIM O00BEMY HMCXOJHOTO BEIECTBA, COJAEPKAIEro IpHMecH. Bplumcienue Macchl
UCXOJHOTO BEIIECTBA, €CIM M3BECTCH IPAKTUYECKUH BBIXOX M MaccoBas €ro JAois OT
TEOPETUYECKH BO3MOXKHOIO. BRIUNCIIEHNS 10 XMMUYECKUM YPaBHEHUSAM PEAKLUI, €CIM OJHO U3
pearupyromux BeulecTB JaHo B U30bITKe. OnpeneneHue MOJIeKyIsIpHOH (GopMyibl BellecTBa 10
MacCOBBIM JIOJISIM 3JieMeHTOB. Onpesenenne MoJIeKyIIpHO (hopMyIbl Ta3000pa3HOTO BEIIECTBA
II0 M3BECTHOM OTHOCHUTEIBHOM IUIOTHOCTM M MAacCOBBIM JOJSAM 3JeMEeHTOB. HaxoxneHue
MOJICKYJSIpHOM  opMmynbl  BemectBa 1o  macce  (00beMy) HPOAYKTOB — CrOpaHMS.
KomOuHupoBaHHbIE 3a/1a4H.

Jemoncrpanuu. Komtekuusa «Knaccugukanus HeopraHuueckux BemecT». [lomyyenue
KOMIUIEKCHBIX ~OPraHMYECKUX M HEOPraHWYEeCKUX COeAMHEHMH. JlemMoHcTpauus Ccyxux
kpuctasoruaparoB. Komrekuuss «Knaccudukanuss oprannyeckux BewiecTB». Mogenu
KPUCTANIMYECKUX peuleTok MerauioB. KoJulekuus MeTajuioB ¢ pa3sHbIMH  (DU3HYECKUMU
cBoiicTBamu. B3aumopeiicTBre METaJIOB ¢ HEMETAJUIaMU (LIMHKA C CEpoil, alltoMUHUS ¢ HOJIOM),
C pacTBOpaMM KUCJIOT U 1ienodyeid. ['opeHne MeTayuioB (LMHKA, jKeje3a, MarHus B KHUCIOPOJE).
B3anMozeincTBre a30THOW M KOHLEHTPUPOBAHHOW CEPHOM KUCIOT ¢ MeAbto. Koppo3us mertaios
B Pa3iIMYHBIX YCJIOBUAX M METOJbI 3amMThl OT Hee. Komexkuusa pyn. Boccranosnenue menu us
okcuna meau (1I) yrmem u Bogopogom. AmomuHoTepmusi. Bzanmopeticteust cynbdarta meau (1) ¢
xene3oM. CocTaBlieHHE TaJbBaHUYECKHX 3JIEMEHTOB. DJIEKTPosIn3 pacTBopa cynbdara meau (II).
OOpa3ubl MEIOYHBIX METAJIOB. Peakiiys oKpalIMBaHUs IJIAMEHH COJIIMU ILEJI0OYHBIX METAJIOB.
BiaumopeiictBue nutua u Hatpus ¢ Bogou. O6pasusl MetamioB IIA rpymnmel. B3aumonelictBue
KaJblus ¢ BOAOU. ['opeHre Maruus B Bojie U TBEPAOM yIieKuciaoM raze. KauecTBeHHbIE peakuu
Ha KaTHOHBI MarHus, Kanplus, Oapus. [lepexon xpomara B auxpomar u odpartHo. [Tonydenue u
uccnenoBanue cBorcTB ruapokcuaa xpoma (III). OxkucnurensHble CBOWCTBA UXpOMara Kajusl.
Mogenu KpHCTaIJIMYECKUX peleTok Honxa, anmasa, rpadguta. B3pbelB cMmecu Bojopona ¢
KHCJIOposIoM (rpemyuero ras3a). ['openue cepsl, hocdopa u yris B kuciopoae. OdeciBeurnBaHue
OpoMHOI (MOHOI) BOABI ATHIIEHOM. ["anmorens! (mpoctelie BemecTBa). OKUCIUTENbHbIE CBOWCTBA
XJIOpHOW BOAbl. IlomydeHue CONSAHOM KHCIOTBI M €€ cBoMcTBa. IlomydeHue kuciaopoaa.
[lonyyeHne OKCHIOB TOPEHHMEM IIPOCTBIX M CIIOXKHBIX BEHIECTB. B3aummopaeicTBue cepbl ¢
MeTaaMu (QTIOMUHHEM, LIMHKOM, >kene3oM). [lomydeHue cepoBopopoia U CEepOBOIOPOIAHON
KHUCJIOTHI, JI0Ka3aTeNIbCTBO HAIWYMs Cylb(pua-uoHa B pacTtBope. CBoicTBa CEpHOM KHCIOTHI.
[Monyuenne u pasznoxeHue xinopuna ammonws. [lomydenue okcupa azora (IV) peakuueit
B3aMMOJICVCTBUSI MEIM C KOHLEHTPUPOBAHHOM a30THOM KUCIOTOW. B3aumoneicTBue okcuaa
aszota (IV) ¢ Bomoii. Pa3noxenue HuTpata HaTpusi, ropeHue yepHoro nopoxa. ['openue docdopa,
pactBopenne okcuma ¢Gocpopa (V) B Bome W HUCCICAOBAHUE IOJNYYEHHOTO pacTBOpa
uHaukaTopoM. Kosiekuusi mpUpoAHBIX coequHeHui yriepona. Kpucramnuueckue pemeTku
anMasa u rpadura. Agcop6uus okcuaa asora (IV) akruBupoBanusiM yriem. Ilepexos kapOonata
B TuapokapOoHaT u obparHo. Komnekunn npupoAHbIX CHIMKATOB M MPOAYKIMHM CHIIMKaTHON
IIPOMBIIIJIEHHOCTH. B3auMozelicTBHe KOHIIEHTPUPOBAHHBIX a30THOM M CEPHOM KHCIIOT, a TAaKKe
pa30aBiIeHHON a30THOM KHUCIOTHI ¢ Meabpl0. B3anMopelicTBue amMMmHaka C XJIOPOBOJIOPOAOM U
BOJI0M. B3anmopelicTBie pacTBOpa rHAPOKCHIa HaTpUs ¢ aM(OTEPHBIM T'HAPOKCUIOM LIUHKA WU
amomMuHMs. OCyllecTBICHHE PEBPALLECHHI:

1) Ca’CaO"Ca(0H)2"

P 1 P205 1 H3P04 Ca3(P04)2

2)

3)



Cu 1 Cu0 1 CuS04 5 Cu(0H)2 n Cu0 1 Cu C2H50H

I

C2H4 JI CH3COH JI CH3CO0H

I

CH,0H—CH0H

XumMHusA 1 0011eCTBO

XuMus W IPOU3BOACTBO. XUMHUYECKas MPOMBIIUICHHOCTb. XHMMHYECKasl TEXHOJIOTHS.
Chlpbe 11 XMMUYECKON MPOMBILUIEHHOCTH. Bo/la B XMMHUYECKON NMPOMBIIIJIEHHOCTH. DHEPIHUs
JUIL XMMHMYECKOrO IPOU3BOACTBA. HaydHble NPUHLIMIBI XMMUYECKOTO IPOMU3BOJACTBA. 3alIUTa
OKpY’Kalolllel Cpelpl U OXpaHa TpyJa IpU XMMHUECKOM Ipou3BojacTBe. [Ipon3BoacTBO amMmmuaka
U METaHoJsa B cpaBHeHUH. buorexnonorus. Hanorexnoorusi.

XuMHS M CEIbCKOE XO03AHCTBO. OCHOBHBIE Ha-TIPaBICHUS XUMH3ALUU CEIbCKOTO
X03scTBa. Y 100peHus U ux kiaccuukanus. Xumuueckass Menuopanuus noyus. [lectuuuast u ux
knaccuukanus. XuMu3anus >KHBOTHOBO/ICTBA.

Xumust U npobieMbl OXpaHbl OKpyskarouield cpefbl. OCHOBHbIE (PAKTOPBI XUMHUYECKOTO
3arps3HEHUs OKpyxarotei cpenpl. Oxpana aTMocgepbl, BOJHBIX PECYPCOB, 3eMEIbHBIX PECYPCOB
OT XMMHYECKOT'O 3arpsA3HEHHUS.

XuMusl U MOBCEJHEBHAS *U3Hb yenoBeka. JlekapcTBa. Morolue u YUCTSIINUE CPEICTBA.
XUMUYECKHE CpEICTBA TMIMEHBI M KOCMETHKU. MeXQyHapoaHas CUMBOJIMKA [0 yXOIy 3a
TEeKCTHJIbHBIMU H3JeMHsIMU. MapKHpOBKa Ha YIIAaKOBKAaX MUIIEBBIX MPOJYKTOB M WH(pOpMaIus,
KOTOPYIO OHA CUMBOJIU3HUPYET.

JlabopaTopHble ONBITHI H MPaKTHYecKHe padoThl 11 Kkiaace
Paznoxenune mepokcuma Bojopoaa ¢ momomuibio okcuaa menu (1) m karanasel. 3HAKOMCTBO €
koiutekuuenn CMC, coznepkalux dH3UMBI.
Peakuuu, wunymume c oOpa3oBaHMEM oOCajka, ra3a WIA BOJAbl JJi1 OPraHUYECKUX U
HEOPraHUYECKUX DJIEKTPOJIUTOB.
Paznuunsle cirydau ruposunsa comiei.
HccnenoBanue cpeibl pacTBOPOB € IOMOIIBIO MHIUKATOPHON OyMaru.
O3zHakomMieHHe ¢ 00pa3LamMu NpeCTaBUTENEH pa3HbIX KJIACCOB HEOPraHUYECKHUX BEIIECTB.
B3anmosieiicTBrie MHOTOQTOMHBIX CITUPTOB U TIIFOKO3bI C (PETMHIOBOM JKUAKOCTBIO.
KauecTBeHHBIE peakIiy HAa NOHBI Fe’+ u Fe’+.
O3HakoMIIeHHEe ¢ 00pa3LamMu MpeICTaBUTEeNeN pa3HbIX KIaCCOB OPraHUYECKHX BEILECTB.
B3aumopeiicTBre MeTaIOB ¢ pacTBOpaMU KHUCJIOT U coJield. O3HaKOMIJICHHE C KOJUICKIIUEH PYII.
B3aumopeicTBie antoMUHUS C pacCTBOPaMU KUCJIOT U 1enodeil. [lonydyenne u n3yuenue cBONCTB
TUApOKCcUAa amoMUHUs. KauecTBeHHbIE peakllMM Ha KaTHOHBI Meau. PasznoskeHue ruapokcuaa
meau (II).
[TosryueHue u vccaen0BaHNuEe CBOMCTB TMPOKCHAA IUHKA.
KauecTBeHHBIE peaKIIMK HA TaJOreHHUI-UOHBI.
O3HaKkoMJIEHHE C KOJUIEKIIMEeW MPUPOAHBIX COEAUHEHUN cepbl. KauecTBeHHbIE peaKIi Ha
cynbpuI-, CyabGUT- U cylbhaT-aHUOHBI.
KauecTBeHHas peakiiis Ha HOH aMMOHHS.
PacnoznaBanue HUTPATOB.
KauectBennas peakius Ha ¢ocdar-aHuOH.
[TommyueHne yriaekuciaoro rasza B3aUMOJEHCTBUEM MpaMopa C  COJSHOM KHCIOTOM H
uccieoBaHue ero cBoiicT. KauecTBeHHas peakuus Ha KapOOHAT-aHUOH.
[TosmyueHne KpeMHHEBOM KHMCIOTHI B3aMMOJEHCTBHEM pPACTBOpAa CHJIMKATAa HATPHUS C CUJIBHOU
KHCIJIOTOM. PacTBOpeHre KpeMHHEBOU KUCIIOTHI B IIEITOYH.
[Tpaktuyeckas padora Ne 1. CkopocTh XMMUYECKHX peakluil. XUMHUYECKOe
paBHOBECHE. ( UCNONIb308AHUE YUPDPOBOLL YueHUUecKoU aabopamopuu no xumuu Releon)
[Tpaktuyeckas padora Ne 2. PerieHre sKCiepUMEHTAIbHBIX 337a4 110 TeMe
T'uaponus. (ucnonvzosanue yugposoi yuenuueckoul rabopamopuu no xumuu Releon)
[Tpaktrnyeckas padora Ne 3. [TomyyeHne ra3oB ¥ H3ydeHHE UX CBOMCTB.
[TpakTiueckas padota Ne 4. Penienue s3kciepuMeHTaIbHBIX 33]1a4 [0 OPraHu4eCKONH XUMHUU.



[TpakTuueckas padota Ne 5. Pemenue skciepuMeHTaANBHBIX 33/1a4 TI0 HEOPTaHUYECKOW XUMUH.
[TpakTrueckas padota Ne 6. CpaBHEHHE CBOWCTB HEOPTAHUUECKUX U OPTAaHMYECKUX COSTUHEHUH.
[Tpaktueckass pabora Ne 7. 'eHeTnueckas CBSI3b MEXIy KilacCaMHd HEOPTaHUYECKUX U
OpPraHUYECKHUX BEIECTB.

3. TemaTnueckoe NJAHUPOBAHME € YKA3aHUEM KOJINYECTBA YACOB, OTBOJUMBIX HA OCBOCHHE KaXK10i
Tembl 10 Ki1acce (yriry0/1eHHbIH ypOBeHb, 3 yaca)

Conep:xanue ¥Yri1y0JieHHBbIH YPOBEHb Ipumeuanue
BOCIIUTAHUSA KosmuectBo
e Ha3Banmue pa3nena Konmaect KOHTPOJIbHBIX
(Temmbl) padoT/1adopaTopHbIX/
BO YaCOB
TeCTOB
/MpaKkTHYeCcKuX
1. | Tema 1. OcHoBHble [Qowenmennekmyan| 11 Konmponvhule
TeopeTHYeCcKHue bHOE gocnumanue: paoomui: 1
MOJI0KEHUsI (bopMupoBanue
OpraHuyvecKoi €CTECTBEHHO-
XHMHHU HAYYHOU KapTHUHBI
Opranunueckas MHpa, MECTO U 11
xumus. Teopus BHAYECHHE
XUMHYECKOT0 OpraH1yYecKOin
CTPOCHHS BEIICCTB  XMMHUHU B CUCTEME
CCTCCTBCHHBIX HayK.
[TpuHIHMTIBL
KJIAaCCU(UKAITUN
OpraHHUYeCKHUX
COCIMHEHU.
2. | Tema 2. Oowenmennexkmyan | 30 KoumponvHote
YrieBonopoanst bHOE gocnumanue: padomur: 1
BAKOHOMEPHOCTH
[TpenenbHbIe M3MEHEHHUS )
YTII€BOJOPOIbI- (bU3UIECKUX
aJIKaHbI CBOICTB;
Henpenensasie XMMHUYECKHE 13
YIIIEBOAOPOIBI CBOMCTBA
(aykaHbl, aTKaIUEHBI, [YTJICBOJIOPOIOB.
AJIKUHBI), [Tpobnema coxuranus
UKIIOATTKAHBI M 100b191
ApeHsl HE(PTETPOAYKTOB. 7
(apomMaTHUECKHE benson kak
YIII€BOJIOPO/IbI) MpeICTaBUTENb
HpHpoﬂHHe ApOMaTHYCCKUX 5
UCTOYHUKU YTJICBOAOPOAOB.
YII€BOIOPOAOB U UX
nepepaboTka.
lNanorenankanbl
3. | Tema3. Ooweunmennexkmya| 22 Konumponbhote Ilpumenenue
Kucaopoacoaepxa [ibroe: paoomot: 2 0bopyoosanusa 6 pamkax
mue oprannveckue PopMupoBaHue IIpakmuueckue geoepanvnozo npoekma
COCAUHECHUSA [YMCHHUSI IPOBOIUTH aoomui:1 "Cosépemennasa wikona"
Crupthl ¥ GEHONBI  MCCIIEOBaHMS, 6 HAUUONAILHO20 NPOEKMA




Kap6onoBsie
KHCJIOTHI

AHAIN3UPOBATH
pe3yabTaThl,
[IPEJCTaBIISITh U
HAy4YHO
ApPryMEHTUPOBATh
MOJTy4YeHHbBIE
BBIBOJIBI.
Cnopmueno-
0300posumenvbHoe
Bocnumanue:
(bopmupoBanue
HaBbIKOB 30K uepe3
MOHSITHE O
TOKCUYHOCTH
BEIIECTB.

16

" Oopazosanue” yenmpa
"Touxka Pocma' - yughposasn
Jabopamopus yueHuuecKkas

no xumuu

Tema 4.
A3oTcoaep:kamme
OpraHuvyecKue
coeTMHEHUs

CnopTuBHO-
0310POBUTEJILHOE
BOCIIMTAHHE:
OHOJIOrIYecKoe

AMUHEBI

BHA4YCHUC a-

FeTepOHI/IKHI/I‘IGCKI/IC
COCIUHCHUA

AMHHOKHCIIOT.
[TpeBpaieHue

AMUHOCTIUPTHI

OEJIKOB IUIIA B

AMUHOKHUCIIOTBI

OpraHu3Me.
bronornueckue
(byHKIIUN OEIKOB.
XHUMUS U 310POBBE
JeJIOBEKa.

16

Konmponvhule
pabomuoi: 1
Ilpaxmuueckue
abomawl 2

w

Tema 5. Xumusa
MPUPOIHBIX
coeINHEeHn

Cnopmueno-
0300posumenvHoe
gocnumanue:

Kupsl

OHroIoruYecKas poiib

Yriesoanl

PKHPOB, YIJIEBOJOB,

benkn

0EIIKOB.
Oowenmennexkmyan
bHOE 60CRUMAHUE:
uaeHTUDUKAITHS
OpraHUYECKHUX
COeTMHEHNH.
["eHeTHYECKas CBA3b
MEXIy KiIaccaMu
OpraHIUYECKHUX
COSTUHEHUH.
CHHTETHYECKHE
MOIOIITHE CPEICTRA.

23

Konmponvhote
pabomuoi: 1
IIpakmuueckue

(ep]

pabomuwi: 1

©

Ilpumenenue
00opyoosanus 6 pamkax
¢dedepanvrozo npoekma
"Coepemennasn wikona'
HAUUOHAILHOZ0 NPOEKmMa
" Oopazosanue” yenmpa
"Touxka Pocma' - yughposasn
Jabopamopus yueHuuecKkas

no xumuu

Hroro:

102 4.

Konmponsnuie
padomot: 5
IIpakmuueckue

aoomui:6




TeMaTHuyecKoe IVIAHMPOBAHUE C YKA3aHUEM KOJIHYECTBA YaCOB, OTBOJAMMbIX HA OCBOeHHE Kaxka0i TeMbl 11
kJacce (yriy0JeHHbI YPOBeHb, 3 yaca)

Ha3Banue pa3nena
(TembI)

Conep:xanue
BOCTIMTAHUS

Yriy0eHHbl ypOBeHb

Koanuec
TBO
JacoB

KoaunuecTtBO
KOHTPOJIbHBIX

X pabor

padoT/1a00paTopHbI

Mpumeyanue

Tema 1.00was
XUMUSA

Oouwienmennexkmya
nbHOoe
gocnumanue:
DopmupoBaHue
[IPEICTABICHUN O
XHUMHYECKOM
DIIEMEHTE.
KBanTOBO-
MEXaHUYECKHE
[PEICTaBICHUS O
CTPOEHHH aToMa.
BHaueHue
[Iepnonnueckoro
BaKOHA U
[Teproauueckoii
CUCTEMBI JIJIst
pa3BUTHS HAYKU U
MOHUMAaHUS
XUMHAYECKON
KapTHHBI MHpa

22

Koumponvnoie
padomor: 1

Tema 2. Mertajuisl

Oouwienmennexkmya
oHOE
gocnumanue:
O6mme Guznueckne
1 XUMUYECKHE
CBOIMCTBA METAJIJIOB.
O01I1e CrIoco0b
MOJTydeHUS
METaJIOB.
MeTanmsl B
pHUpOJIE.

20

Konmponvhoie
pabomur: 1

Tema 3. Hemerasuist

Oowenmennekmya
nbHOe
gocnumanue:
[TonoxxeHue
HEMETAJJIOB B
[Ieproauueckoit
cucteme /1. W.
MeHnneneeBa.
OcoberHoCTH

22

Konmponvnule
padomor: 1
IIpakmuueckue
paoomur: 1

Ilpumenenue
0bopyoosanusa 6 pamkax
geoepanvnozo npoekma
"Cospemennan wikona'
HAYUOHAILHO20 RPOEKMA
" Oopazosanue' yenmpa
"Touxka Pocma' - yughposas
Jnabopamopus yueHuuecKka

no Xumuu




CTPOCHUS aTOMOB U
KPUCTAJIOB.
["eneTnuecKkas CBA3b
MEXy Kjlaccamu
OpraHUYEeCKUX U
HEOPraHUYECKUX
COCTUHCHH.
EnuncTBO Mupa
BEIICCTB.

Tema 4. Pacuetusnie
3amayu

I pascoancko-
nampuomuueckoe
gocnumanue:
(hopMupoBaHue
MUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKH, 3HAYUMOCTH
HAYKH, TOTOBHOCTh
K HAy4HO-
TEXHUYECKOMY
TBOPYECTBY,
BJIaJICHHC
ITOCTOBEPHOM
uHbOpMaImen o
MEePeIOBBIX
ITOCTHXKEHHSIX U
OTKPBITHSIX
MUPOBOU U
OTEYECTBEHHOMN
HAYKH,
BaWHTEPECOBAHHOCT
b B HAYIHBIX
BHaHUSAX 00
YCTPOWCTBE MUpa U
oO1ecTBa

Koumponvnoie
padomor: 1
IIpakmuueckue
paoomui:3

Ilpumenenue
0bopyoosanus 6 pamkax
gedepanvrozo npoexma
"Coepemennasa wkona"
HAYUOHAILHO20 NPOEKMA
" Obpazosanue' yenmpa
"Touxka Pocma' - yughposeas
nabopamopus yueHuueckas

no xumuu

Hroro:

1024.

Konmponvhole
paoomul: 4
IIpakmuueckue

aoomoi:4
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