


Pa3nea L. [lnanupyembie pe3yJibTaThl 0CBOeHHUS YueOHOro npeamera ®opmuposanue
YHHMBEPCAJbHBIX Y4eOHbIX AeHCTBHH.

CranmapT ycTaHaBiIHBaeT TPeOOBAHHUS K Pe3yJibTaTaM OCBOEHHUS OOYYAIOUIUMKCS OCHOBHOM
o0pa3oBaTeNbHOIN MPOrpaMMbl OCHOBHOTO 0011Iero oOpa3oBaHus:

JIMYHOCTHBIM, BKJIFOUAIOIIUM TOTOBHOCTB U CIIOCOOHOCTb OOYYAIOIINXCSl K CAMOPA3BUTHIO U
JUYHOCTHOMY  CaMOOINpPENENeHn0, CPOPMHPOBAHHOCTh WX MOTHUBAMH K OOyYeHHIO W
LIEJICHATIPABJICHHON  ITTO3HABATEJbHOH  AESITEIbHOCTH, CHUCTEMbl 3HAUYUMBIX COLMAJBHBIX U
MEKIIMYHOCTHBIX OTHOLIEHWH, HEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, OTPaXKAIOIIUX JINYHOCTHBIE H
rpaKIaHCKHE MO3ULMH B EATENbHOCTH, COLMAIbHBIE KOMIIETEHIINH, IPABOCO3HAHUE, CITOCOOHOCTD
CTaBHUTb LIEJIU U CTPOUTH KM3HEHHBIE TUIAHBI, CIOCOOHOCTh K OCO3HAHUIO POCCUHCKON MAEHTUIHOCTH
B TMOJHKYJbTYPHOM COLIMYME, MeTANPEeIMEeTHbIM, BKJIIOYAIOLUIUM OCBOCHHBIE OOYYarOIUMHCS
MEKITPEIMETHbIE MTOHATHS U YHUBEPCAJIbHbIC YieOHbIe AeHCTBUS (PEryJISITHBHBIE, TO3HABATEIbHBIE,
KOMMYHHKATHBHBIE), CITOCOOHOCTh MX WCIOJB30BAHUS B yUeOHOH, MO3HABATENbHONW M COLMAIBHON
NPaKTUKE, CAMOCTOSITENIbHOCTh IUIAHUPOBAHUSI M OCYLIECTBICHHS] Y4YeOHOH JIEesTeNTbHOCTH W
OpraHu3alui  y4eOHOrO COTPYAHHUYECTBA C TMeJaroraMd W CBEPCTHHUKAMH, MOCTPOCHHE
UHIMBUAYAJIbHOW 00pa3oBaTEIbHON TPACKTOPHH, MNPEAMETHBIM, BKIIOYAOIUM OCBOSHHBIE
O0y4aroImMUMHUCsT B XOAe H3y4eHHs y4eOHOro mpeaMmera yMeHHs CrenuduyuecKkue ais AaHHON
NPEeAMETHOW OONacTH, BUABI NEATENBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUS B PaMKax y4eOHOro
npeaMera, e€ro mnpeoOpPa3oBaHUIO M NMPUMEHEHUIO B YUeOHBIX, Y4eOHO-TIPOEKTHBIX M COLHMAJIbHO-
NPOEKTHBIX CUTyalMsAx, (OPMHUPOBAHME HAYYHOTO THIA MBIIUICHUS, HAYYHBIX NPEACTABICHUN O
KJIFOUEBBIX TEOPHSX, TUIMAX W BUAAX OTHOIICHUH, BJIaJleHUE HAYYHOW TEPMUHOJOTHEH, KIFOUEBbIMU
MOHATHUSIMH, METOAAMH U PHEMaMHU.

JInuHOCTHBIE pe3yabTAThl 0CBOEHHUsI OCHOBHOI1 00pa3oBaTeIbHOI NPOrpaMmbl
OCHOBHOTIO 00111ero 00pa3oBaHusl OTPAXKAIOT:

- BOCIMTAaHHUE POCCUNCKOMN IpakAaHCKONW UIEHTUYHOCTH : MATPUOTU3MA, YBaskeHUs K OTeuecTBy,
MPOLLIOE M HACTOSIIIEE MHOTOHAIIMOHAJIBHOIO Hapoaa Poccuu; OCO3HaHHE CBOEH ASTHUYECKOH
HpI/IHaI[J'Ie)KHOCTI/I, 3HAaHUEC I/ICTOpI/II/I, SA3bIKA, Ky.]'[bTypr CBO€Cro Hapona, CBOECTO Kpaﬂ, OCHOB
KyJbTYPHOTO Hacjienuss HapoaoB PoccMud W 4eIOBEUeCTBAa, YCBOCHHE T'YMaHUCTHUECKUX,
OEMOKPATUYECKUX W TPAAUIMOHHBIX [EHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOro OOIIEecTBa,
BOCIIUTAHUEC LI}’BCTBa OTBCTCTBCHHOCTHU U OJOJIra nepen POI[PIHOfI;

- (opMHUpOBaHHE OTBETCTBEHHOTO OTHOIIEHHMSI K VYYEHUI0, TOTOBHOCTH M CIOCOOHOCTH
o0yJaromuxcss K CaMOpPa3BUTHI0O U CaMOOOPA30BAaHMI0 HA OCHOBE MOTHBALUHN K OOYHYEHHIO H
NO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO AaJbHEHIIEH WHIWBUAYAIbHOH TPAEKTOPHH
oOpa3oBaHus Ha 0a3e OPHEHTHPOBKU B MHUpe npodeccuii 1 npodecCHOHATPHBIX NPEATIOYTEHHH, Ha
OCHOBE (POPMHUPOBAHHS yBAKUTEIBHOTO OTHOIIEHHS K TPYAY;

- (opMUpOBaHUE LEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU U O6LL[6CTB€HHOI>'I MPAKTUKH, YUUTBIBAOIICTIO COUHUAJIBHOE, KYJBTYPHOC, SA3BIKOBOC,
IyXOBHOE MHOrOOOpa3ue COBPEMEHHOI0 MUPA,;

- ¢dbopMHupOBaHHE OCO3HAHHOTO, YBAKHUTEIBHOTO M JOOPOKEIATEIHHOIO OTHOLIEHHUS K IPYTOMY
4eJI0BEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIbTYPE, A3bIKY, Bepe, MpakAaHCKON MO3ULIMU, K UCTOPHUH,
KYJbType, PEJIUruH, TPAAULIUAM, S3bIKaM, LIEHHOCTSAM Hapoaos Poccuu 1 HapoioB MUpa;, FOTOBHOCTH
U CIIOCOOHOCTH BECTH AMAJIOT C APYTUMH JIFOABMHU U JOCTUTATh B HEM B3aUMOIIOHHMAHUS,

- OCBOCHHE COLMAJIbHBIX HOPM, MPABWJI TNOBEINCHMs, posied W (HOpM COLMANBbHOW JKM3HHU B
rpynmnax u cooOIIecTBax, BKIIOYAsl B3POCIbIE M COLUAIBHBIE COOOIIECTBA;, y4acTHUE B IIKOJIBHOM
CaMOYTIpaBJIeHUH W  OOIIECTBEHHOW JKM3HHM B MpenesiaX BO3PACTHBIX KOMIETEHLHMH € Yy4ETOM
PETHOHAJBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX H YKOHOMHUUECKHUX OCOOEHHOCTEH;

pa3BUTHE MOPAJBLHOTO CO3HAHUS W KOMIIETEHTHOCTH B PELICHUH MOPAJBHBIX MPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOOpa, (OPMHUPOBAHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOIO IIOBEACHM,
OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOLICHHsT K COOCTBEHHBIM IIOCTYNKaM; - (OPMHpPOBaHHE
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIEHWH U COTPYIHHUYECTBE CO CBEPCTHUKAMH, NETHbMH



CTapIuero ¥ MIIAAIIETO BO3PACcTa, B3POCIBIMU B IIporiecce 00pa3oBaTeNIbHOM, OOIECTBEHHO MOJIE3HOH,
yueOHO-HMCCIIEe0BATENbCKON, TBOPYECKON U JPYTUX BUIOB AEATEIBHOCTH,

dbopMUpOBaHUE WEHHOCTH  340POBOrO U 0Oe30macHOro o0pasa KWU3HU, YCBOEHUE TMPaBUI
WHAUBUAYAJBHOIO MW KOJUJICKTHUBHOI'O 6630HaCHOl"O IIOBECOACHUA B LIpe?:BbILIaI\/'IHbIX CUTyalusx,
YIPOXKAOMUX KU3HU U 300POBbHO J'II'OI[GfI, npaBujl MOBCACHNSA Ha TPAaHCIOPTE W HA OOoporax,; -
(dbopMHUpPOBaHNE OCHOB JKOJOTHYECKOH KYyJNBTYpbl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
OKOJOI'4€CKOTro MBIIIJICHUA, pa3BUTUE OIIbITa OKOJOI'm4ueCKU OpHeHTHpOBaHHOﬁ
peq)HeKCHBHOOLIeHO‘{HOfI u HpaKTquCKOﬁ ACATECIbHOCTHU B JKU3HCHHBIX CUTYALUAX,

OCO3HAHUE 3HAYCHHA CEMbU B JKU3HU YCJIOBCKA U O6H_I6CTBa, NMPUHATUE HEHHOCTU CeMEMHOM JKHU3HU,
YBAXKUTEIIBHOEC U 3a00TIMBOE OTHOIIEHUE K YJIEHAM CBOEH CEMBbHU,

Pa3BHUTHE 3CTETUYECKOrO CO3HAHUSA YEPE3 OCBOCHUE XYA0KECTBEHHOIO HACJIE NS HAPOIOB
Poccun u Mupa, TBOPUYECKON AEATEIBHOCTH SCTETUYECKOIO XapaKkTepa,

(dbopMUpOBaHIE OCHOB MPABOCO3HAHMS MJII COOTHECEHUST COOCTBEHHOTO TOBEIEHUS U TIOCTYIKOB
APYIrux .]'II-O,[[GfI C HPABCTBCHHBIMU LECHHOCTAMU W HOPMaMU MNOBCACHUA, YCTAHOBJIICHHBIMU
3aKoHOAaTeNnbcTBOM Poccutickoli @Denepauny, yOeKIEHHOCTH B HEOOXOIUMOCTH  3alIUINATh
NPaBOMOPSIIOK TPABOBBIMH  CIIOCOOAMH M CPENCTBAMM, YMEHHH peajn30BBIBATE OCHOBHBIE
COLIMAJIbHBIC POJIM B TIPEeIIax CBOEH 1eeCIIOCOOHOCTH.

MetanpeamMeTHbIe pe3yJabTAThl 0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpamMMbl
OCHOBHOTI'0 00111ero 00pa3oBaHusl OTPAXKAIOT:

YMEHHE CaMOCTOSTEIbHO OMPEAENSATh LEIH CBOEro OOyUYeHUs, CTaBUTh U (HOPMYIHPOBATh sl ceOst
HOBBIC 3a1a4U B yqé6e A MO3HABATEJIBbHOU ACATCIBHOCTH, PA3BUBATb MOTHUBBI U UHTCPCCHI cBOen
MO3HaBATEIbHOMN JIESITeIbHOCTH,

YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh MYTH IOCTWKEHMS LIEJeH, B TOM YHCIE aJbTEPHATHUBHBIE,
OCO3HAHHO BbIOWpaTh Hanbosee >((HEeKTUBHBIC CIIOCOOBI pElIeHUs] YUYeOHBIX W MMO3HABATEIHHBIX
3amad;

YMEHHE COOTHOCHUTB CBOM JCHCTBUS C TUIAHUPYEMbIMU PE3yJIbTATAMHU, OCYLIECTBIISITh KOHTPOJIb CBOEH
OESITEIbHOCTH B TPOLIECCE AOCTIDKEHHs! Pe3ysbTaTa, ONpPenessiTb CIOCOOBI NeHCTBUH B paMKax
NPEIJIOKEHHBIX YCIOBUH M TpeOOBaHMIA, KOPPEKTHUPOBATb CBOU [EHCTBHS B COOTBETCTBHH C
WU3MEHSIOLIENCs CUTyalueH;

yYMEHHE OLIEHHBATh MPABWJIBHOCTH BBINOJHEHMs Y4eOHON 3amaud, COOCTBEHHBIE BO3MOKHOCTH €&
pelieHus;

BJIAACHUEC OCHOBAMH CaMOKOHTPOJIA, CaMOOLICHKH, MPUHATHA peH_IeHI/Iﬁ U  OCYLICCTBJICHUA
OCO3HAHHOTO BbIOOpa B yueOHOH U MO3HABATEIbHOM AESITEIbHOCTH,

YMEHHE OMpPEIeNsATh MOHATHUS, CO3IaBaTh 00OO0IEHNs, YCTAHABINBATh AHAJIOTUH, KJIACCU(ULIUPOBATD,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS M KPUTEPUH [UTS KJIaCCH(PHUKALNY, YCTAHABINBATH TP UYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOMUTh  JIOTHYECKOE pACCYXKICHHE, YMO3aKIIOUeHHe (MHIyKTHBHOE,
IeNyKTHBHOE M IO AaHAJIOTHH) U JIEJIaTh BBIBOJIBL,

yYMEHHE CO3aBaTh, IPUMEHSTH U MPeoOpPa30BbIBATH 3HAKU U CUMBOJIBI, MOZIEIIH M CXEMBI IS PELICHHS
yueOHBIX U MO3HABATEJbHBIX 33/a4,;

CMBICJIOBOE YTECHHUE,

YMEHHE OPTaHU30BBIBATb Y4E€OHOE COTPYIHHUYECTBO U COBMECTHYIO AEATENBHOCTb C YUHUTENEM U
CBEPCTHUKAMHM; paboTaTh MHIWBUAYAJIBHO M B TPYIIE. HAXOAWTH OOIIee pelIeHHe U pas3peluaTh
KOH(QJIMKTBI Ha OCHOBE COIJIaCOBaHMs TO3MLMH W y4éTa UHTEPECOB, ¢bopmynHupoBarts,
apryMEHTHUPOBaTh U OTCTAUBATh CBOE MHECHMUE,



YVMEHHE OCO3HAHHO HCIOJIb30BaTh pPEUEBbIE CPEACTBA B COOTBETCTBUM C 3aaadeil
KOMMYHUKAIMH IS BBIPAXKEHHSI CBOMX YYBCTB, MBICIEH W MOTPeOHOCTEN; TUTAHUPOBAHHS U
PEryJIsILIMU CBOEU NEATENbHOCTH, BJIAJICHUE YCTHOM M MUCbMEHHOW PEUYbI0, MOHOJOTHYECKOMN
KOHTEKCTHOM PeYbl0;, Pa3BUTHE MOTHBALMM K OBJAJCHHUIO KYJIbTYpPOW aKTUBHOIO MOJb30BAHUS
CJIOBapsIMHU U IPYTUMH MOUCKOBBIMU CUCTEMAMH,

(dbopmMupoBanue u pa3BHTHE KOMIIETEHTHOCTH B obiactu UCTIOJIb30BAHUS
WH(POPMAITMOHHOKOMMYHUKAITUOHHBIX TexHoyorui (najnee UKT — komnereHnmnm);

dopMupOBaHHE U Pa3BUTHE OSKOJOTHMYECKOTO MBIIUICHUS, YMEHHE NPUMEHSITh €ro B
NIO3HABATENIbHOW, KOMMYHUKATUBHOMN, COLIMAIBHON MPAKTHKE U MPO(ECCHOHAIBHOW OPUEHTALNH.

BbInyCKHUK HAY4HTCSH:

XapaKTEPU30BaTb OCHOBHBIC METOAbI MO3HAHUA ! H216.]'II-O,[[6HI/IGj HU3MEPCHUE, DKCIICPUMCHT,
CBOMCTBA TBEPABIX, ) KUOKUX, Fa3006pa3HbIX BEIIECCTB, BbIACIIAA UX CYLICCTBCHHBIC ITPU3HAKH,

pacKkpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKHX IOHATHH «aTOM», «MOJIEKYJIa», «XMUMHUYECKUN
3JIEMEHT», «IPOCTOE BELIECTBO», «CJIOKHOE BEIECTBO», «BAJEHTHOCTBY, «XUMHUYECKas
peakLus», UCIONIb3Ysl 3HAKOBYIO CUCTEMY XUMUH,

packpbpiBaTb CMBICJ 3aKOHOB COXPAaHEHHs MAcChl BELIECTB, IIOCTOSIHCTBA  COCTaBa,
ATOMHOMOJIEKYJISIPHON TEOPHH,

pa3Iu4aTh XUMUYECKHE U (PU3NIECKHE SBIICHNUS,

Ha3bIBaTb XUMUYECKHUE DJIEMEHTBI,

OIIpeneNsITh COCTAB BELIECTB 110 UX (opMyam,

BAJICHTHOCTb aTOMa 3JIEMEHTA B COEITUHEHUSX;

OTpeAeNATh TUI XUMHUUECKUX PEaKIIHii;

Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMHUYECKUX PeaKLuil;

BBIABJIATE TMPU3HAKHU, CBUACTCILCTBYHOINHME O MPOTCKAHUHA XUMHAYECKOI peakunn 1pu
BBITIOJIHCHHUH XUMHWYCCKOT'O OIIbITA,

COCTaBJISITH (POPMYJIbI OMHAPHBIX COSTHHEHUH;

COCTaBJIATh YPABHEHUSI XUMHYECKUX PEAKLIUI;

cobmonare mpasuiia Ge30mnacHoON paboThI PU MPOBEAEHUH OTIBITOB,;

NIOJIb30BATHCS J1TAOOPATOPHBIM O0OPYAOBAHUEM U TIOCYIOH;

BBIYHCIIATE OTHOCUTENIBHYIO MOJICKYJIIPHYIO M MOJISIPHYEO MAcChl BEIECTE;

BBIYUCIISITE MACCOBYIO JIOJIFO XMMUYECKOTO 3JIEMEHTA 110 (JOpMYyJIe COEANMHEHUS,

BBIYUCIISITE KOJIMYECTBO, OOBEM HITH MAacCy BEIECTBA IO KOJIMYECTBY, 00bEMy, Macce PearecHTOB
WM MPOIYKTOB PEAKLUH,

XapaKTepu3oBaTh (PU3MYECKHE M XUMHYECKHE CBOWCTBAa MPOCTBIX BEINECTB. KHCIOpOma |
BOZOPOZA,

HOJTy4aThb, COOMPATh KUCIOPOJ U BOJOPOL;

PacIiO3HABATh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOL;

PacKpbIBATh CMBICI 3aKOHAa ABOTafpO;

PaCKPBIBATH CMBICII IIOHSATHH «TEIUIOBOH 3PQPEKT peakium», «KMOJAPHBINA 00beMY;
XapaKkTepH30BaTh (PU3UUECKIE U XMMHUYECKHUE CBOWCTBA BOJIBI,

PacKpbIBATH CMBICI MOHSTHS KPACTBOPY;

BBIYHUCIISITE MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIECTBA B PACTBOPE,

MIPUTOTOBJISITE PACTBOPBI C ONPENEIEHHON MaCCOBOM 10JI€H paCTBOPEHHOI'O BELIECTBA,
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Ha3bIBATb COCAUMHCHUSA U3YUYCHHBIX KJIACCOB HCOPraHNMYCCKUX BEIICCTB,

XapaKTEPU30BaATh (1)PI3PILIGCKI/IG A XUMHUYECKHE CBOMCTBA OCHOBHBLIX KJIACCOB HEOPTaHUYCCKUX
BEIIECTB. OKCHJIOB, KUCJIOT, OCHOBaHUM, COJE;

ONpEaeNsATh NPUHAMIEKHOCTD BELIECTB K ONPENEIEHHOMY KJIacCy COeIMHEHUN,
COCTaBJISITH (POPMYJTIBI HEOPTAaHUYECKUX COSUHEHUI M3YYSHHBIX KJIACCOB,;

nNpoOBOAUTDH OIIBITHI, NOATBECPKAAOIIUEC XUMHYCCKHE CBOIMCTBA HU3YyUCHHBIX KJIaCCOB
HEOPTAaHNYCCKUX BEIICCTB,

pacno3HaBaTh OMNBITHBIM IYTEM pAaCTBOPBI KHUCJIOT M IIEJIO4YeH IO H3MEHEHUI0 OKPAacKU
WHIUKATODA,

XapaKTEPU30BaATh B3AUMOCBA3b MECXKY KIIaCCaMH HCOPraHUYICCKHUX COGHHHGHHﬁ;
packpsiBath cMbIch [lepuonuueckoro 3axona [[.11. Menneneesa,

OOBSICHATD (PU3UUECKUH CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEpPa XHUMHUYECKOTO 3JIEMEHTa,
HOMEPOB IPyMIIbI U epuoaa B nepuoaudeckon cucreme .M. Menneneesa;

OOBSICHATH 3aKOHOMEPHOCTU U3BMECHCHUA CTPOCHHSA aTOMOB, CBOIMCTB 3JE€MEHTOB B npegciax
MaJIbIX MEPUOAOB U I'TABHBIX MMOATPYIIII,

XapPaKTEPU30BaATh XUMUUCCKUEC SJICMECHTBI (OT BOOOpOaAa o0 Ka.]'IbLII/Iﬂ) Ha OCHOBEC UX ITOJIOKCHUA B
nepuoanyeckoit cucreme J[ M. MenneneeBa u 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJISAATh CXE€MBI CTPOEHHMsS aTOMOB NEPBbIX 20 3JIeMEHTOB nepuoanydeckon cucremst I 1.
Menpeneera,
PacKpbIBaTb CMBICI MOHATUN: XUMHUYECKAs CBA3bY, «3JEKTPOOTPULIATEIBbHOCTDY;,

XapaKTePU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOWCTB BELIECTB OT THIA KPHCTALTHYECKOM
peLIeTKY,;

OMNpPEACIIATb BUJ XUMHUYECKOU CBSI3U B HEOPTAaHUYCCKUX COCANHCHUAX,

n300paxkaTh CXEMbI CTPOCHHS MOJIEKYJI BEIECTB, OOPa30BAaHHBIX PA3HBIMU BHIAMH XUMHYECKIX
CBsI3EH;

pPaCKpbIBaTh CMBICJI MMOHATHH «HUOH», KKATUOH», KAaHUOH», «BJICKTPOJUTHD), KHEIJCKTPOIUTHI?,
KOJICKTPOJIUTUYICCKAA TUCCOLUALUA», KOKHUCIIUTEIIBY, KCTCIICHb OKHUCICHUA» «BOCCTAHOBUTEIILY,

KOKHUCJICHUECY, KBOCCTAHOBJICHHUC,
ONnpeaciATb CTCIICHDL OKUCJIICHUA aTOMa 3JICMCHTA B COCIUHCHUH,
pPacCKpbIBaTh CMBICJI TCOPHUU BHGKTpOHHTquCKOﬁ Aucconuanmu,

COCTaBJISITh YPABHEHUS 3JIEKTPOIUTUIECKON TUCCOMALIMH KUCIIOT, MEI0YEH, COJei; - OOBICHSTD
CYIIHOCTb MPOLIECCa SIEKTPOIUTHUECKON AUCCOIMALIUN U PeaKLMi HOHHOTO OOMeHa,

COCTABJISATH TOJIHBIE U COKPAIEHHbIE HOHHBIE YPABHEHHSI PEaKkIi OOMEHa;
OTIpPeNeNATh BO3MOXKHOCTD MPOTEKAHMS PEAKIINH HOHHOTO OOMEHa,

MNPOBOAUTDL pCAKIIMHU, TOATBEPKAAOIIUEC Ka4eCTBEHHBIN COCTaB Pa3JIMYHBIX BCIICCTB, ONIPCACIATD
OKHCJIHNTECJIb U BOCCTAHOBUTCIIb,

COCTaBJIATh YPABHEHMsI OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLINM;

Ha3bIBaTh (PAKTOPBI, BIUSIOIINE HA CKOPOCTh XMMHUYECKOH PEaKIIHH;

KJIacCU(UIIPOBATh XUMUYECKUE PEAKLIUH 110 PA3IHMYHBIM IIPU3HAKAM,

XapaKTepU30BaTh B3aUMOCBSA3b MEXKAY COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAIIOB,
MPOBOJUTD OTIBITHI 11O TONYUEHHUIO, COOUPAHUIO M U3YUYEHUIO X UMUYECKUX CBOMCTB
ra3000pa3HbIX BELIECTB: YIIIEKUCIOrO ra3a, aMMHaKa;

PacIiO3HABATD OIBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA. YIVICKUCIIBIA a3 1 aMMHAK;



XapaKTepU30BaTh B3aWMOCBSI3b MEXAY COCTaBOM, CTPOCHHEM M CBOWCTBAMH METAJJIOB, -
Ha3bIBaTh OPTaHMYECKHE BEIIECTBA MO UX (OPMyJie. METaH, 3TaH, STHJIEH, METAHOJ, 3TaHOJI,
MNIMLEPHH, YKCYCHasi KHUCJIOTA, aMHHOYKCYCHAsl KHCJIOTa, CTEapUHOBAs KHUCJIOTA, OJEHHOBAs
KHUCJIOTA, TIIFOKO03a;

OLICHUBATb BJIUSAHUE XUMUYECKOTO 3arpsI3HEHUST OKPY KAIOIIEH CPeIbl HA OPTaHU3M YeJIOBEKA,
rPaMOTHO O0paIaThCs ¢ BEMECTBAMH B MIOBCEAHEBHOM JKU3HHU,

ONpeaAciATb BO3ZMOXHOCTb IMPOTCKAHUA peaKLII/Iﬁ HEKOTOPBIX HpeHCTaBHTeHeﬁ OpPTaHHUYCCKUX
BEIIECCTB C KUCJIOPOAOM, BOAOPOAOM, METAJIJIaMU, OCHOBAHUAMU, raJIOTCHAMU.

Bbll'lyCKHl/lK MOJIYYHUT BO3MOKHOCTb HAYYHUTHLCHA:

BBIABUTATH U MPOBEPATH SKCICPUMEHTAJIBHO THIIOTE3BI O XUMUYCCKHUX CBOMCTBAX BCIIECTB Ha
OCHOBE X COCTaBa U CTPOEHUs], UX CITOCOOHOCTH BCTYNAaTh B XUMHYECKHE PEAKIINH, O XapaKTepe
Y IPOAYKTAX Pa3IMYHbIX XUMHUYECKUX PEAKLIM,

- XapaKTepPU30BaTh BEINECTBA IO COCTaBY, CTPOCHHUIO M CBOWMCTBaM, YCTaHABIIUBATH
NPUYIUHHOCICACTBCHHBIC CBA3U MCXKY JAHHBIMU XaPaKTEPHUCTUKAMU BCHICCTBA,

- COCTABJIATE MOJICKYJIAPHBIC W TIOJHBIC MOHHBIC YPABHCHHA MO COKPAICHHBIM HOHHBIM
YpaBHEHUSM,

- MPOrHO3UpPOBATH CIIOCOOHOCTD BCIIECCTBA MPOABJIATDH OKUCJIHUTCIIbHBIC 50) 041
BOCCTAHOBUTENLHBIE CBOMCTBA C YUETOM CTeNeHer OKHCIIEHUS JJEMCHTOB, BXOOAIINX B €TI0
COCTaB,;

- COCTaBJIATh YPaBHCHUA peaKLII/II\/'IJ COOTBETCTBYHOILUX MOCICAOBATCIBHOCTHU HpeBpaH_IeHI/Iﬁ
HEOPTaHUYCCKUX BECILICCTB PA3JIUYIHBIX KJIACCOB,

- BbIABUI'aTb U TMPOBEPATH ISKCICPUMCHTAJIBHO THUIIOTE3BI O PE3YJbTAaTax BOSI[efICTBHﬂ
pa3IMYHBIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH XUMUYECKOUW PeaKiny,

- HUCITIOJB30BATDb HpI/IO6peTeHHbIe 3HaHUA IOJid 3KOJIOTUYECKU TI'PAMOTHOTO TIOBCACHUA B
OKpY>KaroLIen cpene,

- HUCITIOJIB30BATDb HpI/IO6peTeHHbIe KJIFOUECBbIC KOMIICTCHUWU MMPU BBINMOJIHCHUN TIPOCKTOB U
yueOHO-MCCIeIOBATENbCKUX ~ 33/1ad [0 M3YYEHUIO CBOWCTB, CIOCOOOB TIOJNYYEHUS W
pacIiO3HABAHHUS BEIECTB,

- OOBEKTUBHO OLICHUBATDH I/IH(I)OpMaLII/II-O O BEIICCTBAX W XUMHUYCCKUX TIIpoLECCax,
KPUTHYECKH OTHOCUTBCS K TIICEBIOHAYYHOH WH(OpMALUK, HETOOPOCOBECTHOW peKjaMe B
CpeACTBaxX MacCOBOH MH(pOPMALIHH;

- OCO3HaBaThb 3HAYCHUE TCOPETUICCKUX 3HAHWUM IO XUMUH JJIA HpaKTquCKOﬁ ACATCIIBHOCTH
YeJ0BeKa,;

- co31aBaTb MOACIIN U CXEMBbI OJIA PEIICHUSA yLIe6HbIX U IIO3HABATCJIbHBIX 3ada4, NIOHUMATh
HeO6XOI[I/IMOCTb CO6J'II'OI[6HI/I$I HpeI[HPlcaHPIfI, npeaiara€Mbix B MHCTPYKIUAX MO UCIIOJb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOH XUMUH U JIP.

IT Conepxkanue yuedHoro npeamera
B cucreme ectecTBeHHOHAyYHOrO OOpa30BaHMs XMMUS KaK yUeOHBIN MpeaMeT 3aHUMAaeT
Ba)KHOE MECTO B TIO3HAHUH 3aKOHOB MTPHUPOABL, POPMUPOBAHUN HAYIHOH KAPTUHBI MUPA, CO3AaHUU
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OCHOBbI XUMHUYECKHX 3HAHHH, HEOOXOMUMBIX Il TIOBCEJHEBHOM KU3HHU, HABBIKOB 3[J0POBOTO U
0e30macHOro Ul 4eoBeKa M OKPYXKarolel ero cpensl oOpas3a »KHM3HH, a TAK)Ke B BOCITUTAHHU
5KOJIOTHYECKON KYJIBTYPBI.

VCnemHocTh M3y4YeHUsT XUMHH CBs3aHA C OBJIQJACHHEM XUMHYECKUM  SI3BIKOM,
cobmonenneM mpaBmi Oe30macHON pabOTHl MPH BBINIOJHEHUH XMMHUYECKOTO 3KCIIEPUMEHTa,
OCO3HAaHHEM MHOTOYHCICHHBIX CBSI3€i XMMUH C IPYTUMH MPEAMETaMH LIKOJbHOTO Kypca.

IIporpamma BkFO4aeT B ce0st OCHOBBI HEOPTaHMYECKON M OpraHn4Yeckoil xumuu. [ naBHOM
uzeell mporpamMMbl SIBISIETCS CO3JaHHe 0a30BOr0 KOMILUIEKCA ONMOPHBIX 3HAHWUH IO XHMHH,
BBIPAKEHHBIX B (JOpPME, COOTBETCTBYIOIIEH BO3pACTy OOYHAIOLITIXCS.

B copmepxaHuM naHHOrO Kypca IIPEACTaBJIEHbl OCHOBOIOJAralolife XUMHUYECKHUe
TeOpeTuYecKre 3HaHus, BKIIOYAloe U3ydeHHe COCTaBa U CTPOEHUs BELIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHUs, NMPOrHO3UPOBAHHE CBONCTB BELIECTB, MCCIEAOBaHHE 3aKOHOMEPHOCTEN
XUMHUYECKHX TMpeBpallleHUuil W MyTel ynpaBleHHs HMU B LEJISIX IIOJYYEeHUs BELIECTB U
MaTepuasos.

TeopeTuyeckyro  OCHOBY  M3Yy4Y€HHUsT  HEOPraHMYECKOM  XUMHHU  COCTaBJSET
aTOMHOMOJIEKyJsipHoe yueHue, llepumoamueckuii 3akon J[ M. Menneneesa ¢ KpaTKuMHU
CBEICHUSIMH O CTPOCHMHU aTOMa, BUAAX XUMHYECKOW CBSI3HM, 3aKOHOMEPHOCTSX MNPOTEKAHUs
XUMHYECKUX PEAKLU.

B HU3YyUCHUH KypcCa 3HAUUTCIIbHAsA PpPOJib OTBOAUTCA XHMUYCCKOMY OJSKCIICPUMCHTY:
MPOBEACHUIO MPAKTUUECKUX M JIaOOpaTOpHBIX PaboT, OMHCAHHIO PE3yJbTATOB YYEHHUECKOrO
SKCIIEPUMEHTA, COOIFOICHUIO HOPM H MTPABHJI O€3011acHON pabOThl B XUMUUECKOH JJadopaTopuu.

Peanmzanms naHHON mporpaMMBel B IpoLiecce 00yUIeHUs TO3BOINUT 00yYaIOITUMCS YCBOUTD
KJIFOUEBbIE XUMUYECKHE KOMIIETEHLIUN U MOHATH POJIb U 3HAYEHUE XUMHUU CPEAU APYIUX HaykK O
MIPUPOLE.

Uzyuenne mpenmera «XuMus» B 4acTU (POPMHPOBAHUS Yy OOYHAIOLIMXCS HAYYHOTO
MHPOBO33PEHUs, OCBOCHHUsI OOIIEHAYYHBbIX METOJOB (HAONIONEHHE, U3MEPEHHE, HKCIEPHUMEHT,
MOZIEIUPOBAHNE), OCBOCHHS NPAKTUYECKOTO NPUMEHEHHS HAay4YHbIX 3HAHUH OCHOBAaHO Ha
MEKITPEIMETHBIX CBA3SIX ¢ npeamMeramu: «buonorus», «I"eorpadus», «Mcropusy, «JIuteparypar,
«MaremaTtuka», «OCHOBBI 0€30MACHOCTU JKU3HEACSTENbHOCTI», «Pycckuil si3biky», «Du3nkay,
«OKONOTUsD».

HepBOHa'la.]'leble XUHMHYE€CKHE ITOHATHSA

IMpenmer xumun. Tema u BemectBa. OCHOBHbIE METONbI TMO3HAHUS. HAOIIOIEHUE,
HU3MEPECHUE, SKCIICPHUMEHT. dusuueckie U XUMHUYECKHUE SIBJICHUSI. UUCTbIE BeIIECCTBA U CMCECCHU.
CrnocoOwl pasnenenust cmeceii. AtoM. Monekyna. XUMUYECKHI 3JIEMEHT. 3HAKU XUMHUYECKHUX
sneMmeHTOB. IlpocTeie M cinoxHble BeliecTBa. BaneHTHOCTb. 3aKOH MOCTOSHCTBA COCTaBa
BCUICCTBA. XUMHUYECKHE (I)OpMy.]'IbI. HHI[GKCI)I. OTHocUTeIbHAST aTOMHASA U MOJICKYJIipHasaA MacCChI.
MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTa B COSIMHEHHH. 3aKOH COXPAHEHHsI MacChl BELIECTB.
Xumnueckue ypaBHeHHsA. KoapduimeHTsl. YCIOBUS M TNPU3HAKUA TNPOTEKAHUS XUMHYECKHX
peakuuii. Monp — eAMHMLIA KOJIMYECTBA BellecTsa. MoJsisipHas Macca.

Kucaopoa. Bogopon

Kucnopon — xumuueckuii snemeHT W mpocroe BemecTtBo. O30H. CoctaB BO3ayxa.
dusnyeckre 1 XUMUYECKHE CBOMCTBA Kuciopoaa. [lonyueHue u npuMeHeHHe KUCIOPOo/a.

Termnosoit 3dpdext xummueckux peakumii. [ToHsiTHE 00 3K30- U SHAOTEPMUUYECKUX PEAKIIHSIX.
Bopopoa — XxMMHUYECKHUI 3JIEMEHT U MPOCTOE BELECTBO. PU3NYECKHE U XUMUYECKHE CBONCTBA
Bonopoxna. Ilomyuenne Bogopona B jgaboparopuun. [logydeHre BOnOpoAa B MPOMBIIIICHHOCTH.
[Ipumenenue Bomopona. 3akoH ABoraapo. Mossipabiii 00beM ra3oB. KauecTBeHHbBIE peakIu Ha
razoobpasHble BemecTBa (kuciopon, Boaopoxa). OO0beMHbIe OTHOIICHHSI Ta30B MPU XUMUYECKUX
PEaKLMSIX.



Bopa. PacTsopsl

Bona B npupone. Kpyrosopotr Bonsl B npupoge. ®@usndeckne U XMMHUYECKHE CBOWCTBA
Boabl. PactBopel. PacTtBOpumocTs Bewmects B Boge. Konuentpauus pactsopos. Maccosast 105
PACTBOPEHHOIO BELIECTBA B PACTBOPE.

OcHoBHbIE KJIACCDHI HECOPraHu4€CKHuX COCZ{I/IHeHI/Iﬁ

Oxcunel. Knaccupukanus. Homenkinarypa. @usndeckue CBOMCTBa OKCHIOB. XUMHUYECKUE
cBoiictBa oOkcumoB. [lomyuenue u mnpumenenue oxcuaoB. OcHoanus. Knaccudukarus.
Homenknarypa. ®usnueckue coicTBa OcHOBaHuW. IlonmyudeHune ocHoBaHMl. XHUMUYECKHE
cBolicTBa ocHOBaHM. Peakius netitpanmsaunu. Kucnorer. Knaccudukarus.

Howmenknarypa. ®@usndeckue CBOMCTBA KUCIOT. l1ony4yeHne u npuMeHeHne KUCIOT. XUMUYECKUe
cBoiicTBa kucioT. Muaukaropel. U3MeHeHne OKpacku HHANKATOPOB B pa3IMuHbIX cpenax. Conm.
Knaccudpukanms. Homenknarypa. ®@usudeckue coiictBa cosieir. [lonydeHue u mpuMeHeHUe
conel. XuMHUYeCKHUe CBONCTBA cojied. I'eHeTndeckas CBA3b MEXAY KJIAaCCaMU HEOPTaHUYECKHX
coenuneHuil. IIpobnema Oe30MacHOro HCIONB30BAHMS BEINECTB M XHMHUYECKUX PEAKLUi B
MOBCEIHEBHOM *k13HU. TOKCHUHBIE, FOPIOYNE U B3PbIBOONACHBIE BellleCcTBa. bbITOBast xUMU4eCcKas
rPaMOTHOCTb.

Ctpoenne atoma. Ileprognyeckuii 3aK0H ¥ NepHOAHYECKAs] CHCTEMA XUMHYECKHX
anemenToB /[.U. Menaeneesa

CtpoeHue aroma: sapo, 3Heprerudeckuil yposeHb. (CocTaB sapa aTroMa. IPOTOHHI,
HelTpoHbl. M3oronsl. Ilepuomanueckuii 3axkon .M. Menneneesa. Ilepnonudeckas cuctema
xumudecknx snemeHtoB J[ M. MenneneeBa. ®Puznueckuii CMBICT ATOMHOTO (TIOPSAKOBOTO)
HOMepa XMMHUYECKOI'0 3JIEeMEHTa, HoMepa MpyIIibl U [lepruosia nepuoauieckoi cucreMsl. CTpoeHue
SHEPreTUYECKUX YPOBHEH aTOMOB NMEPBBIX 20 XUMHYECKHUX 3JIEMEHTOB MEPUOIUYECKON CHCTEMBI
.U MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB aTOMOB XUMHYECKUX 3JIEMEHTOB U UX
COEAMHEHHUI Ha OCHOBE MOJIOXKEHUs B nepuonuudeckon cucreme .M. Menneneesa u cTpoeHus
atomMa. 3HaueHue Ilepuoauueckoro 3akoHa JIM. Menneneesa. CTpoeHue BemecTs.
Xumuueckas cBsi3b

DNeKTPOOTPULIATENBHOCTE aTOMOB XUMHUYECKHUX 3JeMeHTOB. KoBaneHTHas Xumuueckas
CBsI3b. HeMoJsipHas U nojsipHasi. [IoHsTHE O BOOOPOAHOH CBSI3U W €€ BIUSHUHM Ha (pusmueckue
CBOICTBA BEIIECTB Ha mnpuMepe Boabl. HMoHHas cCBsa3b. Metamnueckass CBA3b. UMb
KPHUCTAJUTMYECKUX PELIETOK (aTOMHAsl, MOJEKYJISIpHAs, MOHHAs, MeTaJuIn4eckas). 3aBUCUMOCTh
(u3nIeCKUX CBOMCTB BEIIECTB OT THIA KPUCTAJUTMUECKONH PELIETKH.

XumMH4YeCcKHe peakuuu

IlonaTHE O CKOPOCTHM XHUMHYECKOH peakuuu. PakToppl, BIUSIOIHE HA CKOPOCTb
xumuyeckor peakiun. [lonstre o karanmsarope. Krmaccuduxanms XUMHUECKHUX pPeaKUUH IO
pa3sIUYHBIM NPHU3HAKAM. YHUCIY M COCTaBy HCXOAHBIX U IMOJYYEHHBIX BELIECTB, MU3MEHEHHIO
CTeNEHEeN OKUCIICHUs] aTOMOB XMMHYECKUX 3JIEMEHTOB, MOTJIOLEHUIO UIH BBIAEICHUI) SHEPTUU.
DNEeKTPOJUTHUYECKAsl TUCCOLHALINS. DIEKTPONUTHI U Hea1eKTponuThl. Monbl. KaTHoHBI 1 aHUOHBI.
Peaknun nonHOTrO 0OMeEHa. Y CIIOBUS IPOTEKAHUS PeaKIHii MIOHHOTO OOMEHa.

ONEeKTPOJUTHUYECKAass [UCCOLMALUA  KHUCJOT, Ienoded u cojeil. CTeneHb OKHCIEHUS.
OmnpeneneHue CTENEHU OKUCIEHHSI aTOMOB XUMHUUECKUX 3JIEMEHTOB B COEIMHEHUSX.
Oxucnurens. BoccranoButens. CyIHOCTb OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLIMH.
Hemetanasl 1V — VII rpynn u ux coeanHeHust

[lonoxxeHne HeMeTaIOB B MNEPUONMYECKONW CUCTEME XHUMHUYECKHX 3jemeHToB [
Menneneesa. OOume cBoiicTBa HeMeTaUIoB. [ ajoreHsl: pU3NUECKHUE M XUMHUYECKHE CBOHCTBA.
CoenuHeHUs TallOrT€HOB. XJIOPOBOJIOPOA, XJIOpOBOAOpoAHas kuciora u ee conu. Cepa:
¢usnueckne u xuMudeckne cBoiicTBa. COemWHEHHs Cepbl: CEPOBOAOPOA, CYJNb(UABI, OKCHUIBI
ceppl. CepHasi, CEpHUCTast U CEPOBONOPONHAsT KHUCIOTHI U HMX CONMU. A30T: (U3NYEeCKHe U
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xumuyeckue cBoiicrBa. Ammuak. Comu ammonust. OKCHIbI a30Ta. A30THAsI KHUCJIOTA U €€ COJIH.
Dochop: pmudeckne u xumuueckne cBoiicta. Coenunenust gpocdopa: okcun dochopa (V),
oprodochopHass KHuCIOTa W €€ COMu. YIiepoda: (uU3NYecKne W XUMHYECKHe CBOMCTBA.
Annortponusi yraepona: aiamas, rpadur, kapbun, ¢ymnepensl. CoeaMHEHHs Yriiepona; OKCHIIbI
yraepoaa (IT) u (IV), yronpHast kucnora u ee conu. KpeMHUH 1 ero coenuHeHusI.

MeTaniabl ¥ HX COeIHHEHHUS

[onoxxeHne MeTaNIOB B MEPUOAUYECKON CHUCTEME XUMHUYECKUX »djeMmeHtoB [
Menneneesa. Metayusl B mpupofe U odmue crnocodsl ux monyudeHus. Obuie ¢usndeckne
cBolicTBa MetayutoB. OOmuMe XMMHUYECKHE CBOHCTBA METAJUIOB. PEAKIMH C HEMETaJUIaMH,
KHUCJIOTAMH, COJISIMU. DJIEKTPOXUMHUUECKUM psii HanmpspkeHUH metaiios. 1lenouHble MeTaibl U
ux coeanHeHus. ll{enodyHo3eMenbHbIE METAIIBl M UX COCOUHEHUs. AMFOMUHINA. AMpOTEpHOCTD
okcupa u rugpokcuna amomuHus. JKenezo. CoennHeHMs kele3a U HUX CBOICTBAa: OKCHUJBI,
rugpokcuasl u conu skenesa (11 u IIT).

HepBOHa'la.]'leble CBEACHUA 00 OPraHnve¢CKHUux BE€IMECTBaAX

IlepsoHauanbHBIE CBEAEHUS O CTPOEHUN OPTaHUYECKHUX BELIECTB. Y INIEBOAOPO/bL. METaH,
3TaH, 3TUJIeH. ICTOUHUKH yIiIeBOJOPOIOB: MPUPOIHBIN ra3, He(Th, yroJb.

Kucnoponconepkamme CoemquHEHMs: CIUPTHI (METAHOJ, 3TAHOJN, TIIMIEPUH), KapOOHOBBIC
KUCJIOTHI (YKCYCHasl KHCJIOTa, aMMHOYKCYCHAsl KHCIJIOTa, CTEAPUHOBAs U OJIEMHOBAsI KUCIIOTHI).
buonornyeckn BakHbIE BEINECTBA: JKUPBL, TJIOKO3a, Oenku. XHUMHUYECKOe 3arps3HEHHe
OKpY>Karolllel Cpefibl U ero NoCaeCTBHUSI.

Tunbl pacyeTHbIX 3a3a4:
Brruncnenne MaccoBO 10N XMMUYIECKOTO 3JIEMEHTa 1O POpMyJie COeANHEHMS.

YcraHoBneHue mnpocreieid (GOpMyJbl BEIIECTBA MO MACCOBBIM JOJSIM XUMHUYECKHX
3JIEMEHTOB.

Berunciaennss mo XMMUYECKHM ypPaBHEHHUSIM KOJIMYECTBA, OObEMa, MAcChl BEIIECTBA I10
KOJINYECTBY, 00bEMY, Macce PeareHTOB MM IMPOAYKTOB PEAKIIHH.

Pacuer MaccoBoli 1071 pacTBOPEHHOTO BellecTBa B pacrsope. IlpumepHbie
TeMbl IPAKTHYECKHX PadoT:

JlaboparopHoe oOopynoBaHue 1 mpreMbl oOpateHus ¢ HuM. [Ipasuia 6e3onacHoi paboTsl
B XMMHYECKOH JJabopaTopuu.

OuncTka 3arpsA3HeHHON MOBapEHHOM COJU.

IIpusHaku NpoTeKaHUs XUMUYECKUX PEAKLIUN.

[TonyyeHnue kucaOpoaa U U3y4eHUE €ro CBOMCTB.

[Tony4yeHnue Bonopona U U3y4eHUe €ro CBONCTB.

IIpurorosneHne pacTBOPOB € ONPEAEIEHHON MaCCOBOM 10JI€ pACTBOPEHHOIO BELIECTBA.

PeH_IeHI/Ie BKCHepI/IMeHTaHbeIX 3aga4 1o TeMe ((OCHOBHbIe KJ1aCChbI HeOpFaHI/ILIeCKI/IX
COeqUHEHUIN.

Peakunu nonHOrO oOMeHa.

KauecTBeHHbIe peakl[iy Ha HOHBI B PacTBODE.
IlonyueHne aMMHaka U U3y4eHHE €ro CBONCTB.
IlonyueHne yrieKucoro ra3a U U3y4eHue ero CBOMCTB.

Pemenne skcnepuMeHTanbHBIX 3amad no teme «Hemeramnsr IV — VII rpynn m mx
COeIMHEHUI». Pelnenne 3KkCnepuMeHTalbHbIX 3a/1a4 N0 TeMe «MeTasuibl U UX COSOUHEHUSD.



III. TemaTu4yeckoe NJIAHUPOBAHME ¢ YKA3AHHEM HCHOJIb3yeMOr0
obopynoBanus «Touku pocra»

8 KIIACC
Ne IIpumeuanne Hara
Ne | m/m KonBo| (ucmoab3oBaHue 000pyaoBaHHs
n/m| B Tema ypoxa 4acoB Touku pocra)
Teme
IlepBoHauaibHbIe XUMHYEeCKHe MOHATHS (254)

1 1 | IIpenmer xumuu. Tena u BewmecTsa. 1
OcHOBHBIE METOIbI TO3HAHUS:

HaOJIIOIeHNe, U3MEpPEHNe,
SKCIIEPUMEHT.

2 2 | Ilpaktuueckas pabora Nel. 1 Hudposas maboparopust
JlaboparopHoe obopynoBaHHue U RELEON Iludposoii naTumk
npuemsbl oOparnenus ¢ HuM. [Ipasuna teMneparypbl CriuproBka Caeya.
Oe30macHOl paboThl B XUMHYECKON
naboparopun. CTpoeHue mIaMeHu.

3 3 | ®usnMyeckue U XUMHUECKHE SIBICHUSA 1
Uucteie BemecTBa U cMecu. CriocoObl 1
pasaeneHus: cMecei

5 5 | IIpaktiueckas paborta Ne2. Ouucrka 1
3arpsI3HEHHON NOBAPEHHON COJIH.

6 6 | Atom. Monexkyna. 1

7 7 | XuMU4YEeCKUM 3JIEMEHT. 3HAKU 1
XHUMHYECKHUX 3JIEMEHTOB

8 8 | IIpocTeie U CNOKHBIE BELIECTBA. 1

9 9 | BaneHTHOCTb 1

10 | 10 | 3axOH NOCTOSIHCTBA COCTaBa 1
BELIECTBA.

11 11 | Xumuaeckue Gpopmyasl. UHAEKCHI. 1

12 | 12 | OTHOCUTENBHASI aTOMHAS U 1
MOJIEKYJIIpHasi Macchbl

13 13 | MaccoBast 701 XUMHUYECKOTO 1
3JIEMEHTa B COEIUHEHUU.

14 | 14 | Beruucnenue MacCOBOU JONH 1
XUMHYECKOTO 3JIEMEeHTa 1o (hopMyJie
COEJIMHEHUSI.

15 15 | YcranosneHue npocrenien 1
(bopMyBI BeIeCTBa MO MACCOBBIM
JOJIIM XMMUYECKUX 3JIEMEHTOB.

16 | 16 | MaccoBas nois XUMHYECKOTO 1
3JIEMEHTA B COETUHEHUU

17 17 | 3aKOH COXpaHEHMsI MaCChl BELLIECTB. 1 Becel TexHOXMMHUYECKHE WIH
JIeMOHCTPaLIMOHHBIIN 3KCIIEPUMEHT. 3JIEKTPOHHBIE; CBEYa, KOJba
«3aKOH COXPaHEHHUSI MACChI BEIIECTBY IUIOCKOMOHHAS 250 M, TOKKA AJIs

CKMTaHUs BELIECTB
18.| 18. | XuMH4yeckue ypaBHEHHUs. 2
19| 19 | Kosdhduumenrs:




20

20

VYcnoBusi U MpU3HAKU MPOTEKAHUS 1
XUMUYECKUX PEAKLIUMI.

21

21

[Ipaktuueckas padora Ne3. IIpusHaku 1
MPOTEKAHUSA XUMHUYECKUX PEAKLUI.

22

22

Mons — equHAIIA KOJTUYECTBA 1
BelecTBa. MonsipHas macca.

23

23

Mougnsipras Macca. 1

24

24

KontponpHas padora Nel o Teme 1
((HepBOHaLIaJ'IbeIe XUMHUYCCKUEC
TIOHATUAY

25

25

Bpruncnenus o XuMUIECKUM 1
YpaBHEHHSIM KOJIMYECTBA, 00BbeEMA,
MacCChI BEIIECTBA MO KOJIMYECTRY,
o0beMy, Macce peareHTOB WK
MPOAYKTOB PEAKINU.

Kucaopoa. Bogopoa (94)

26

Kucnopon — XumMu4ecKkuil 31€MEeHT U 1
npoctoe Beuiectso. O30H. CocTas
BO3AYXA.

27

duznueckue 1 XUMUYECKHE CBOHCTBA 1
KUCJIOpOAa.

28

IlonyueHne u npuMeHeHHe 1
KHCJIOPOJA.

29

IIpakTrueckas padora Ne4. 1
[Nony4eHue KuCIOpoOaa U U3yUEHHE
€ro CBONCTB.

30

Bopopon — xuMu4ecKkuil 3J1€MEHT U 1
npoctoe BewecTso. [lonyueHue
Bonopoza B madboparopun. Ilonyduenne
BOJOPOZA B MPOMBIIILJIEHHOCTH.

31

du3nueckue U XUMHYECKHE CBOMCTBA 1
Bopopoza. Ilpumenenue Bogopoza.
KavecTBeHHBIE peakuy Ha
ra3zoo0pasHble BelecTBa (KUCIOpOT,
BOOPON).

32

IIpaxTrueckas padora Ne5. 1
[Nony4yeHue BOIOPOAA U U3yUEHHE €T
CBOJCTB.

33

3akoH ABoranpo. MonsipHblii 00beM 1
ra3oB. OObeMHBIE OTHOLIEHUS FA30B
NPU XUMHYECKUX PEAKIIHAX .

34

Bpiunucnenus o XuMUIECKUM 1
YpaBHEHHSIM KOJIMYECTBA, 00BbeEMa,
MacCChI BEIIECTBA MO KOJIMYECTRY,
0o0beMy, Macce peareHTOB WK
MPOAYKTOB PEAKIUU,

Bona. PactBopbl. (S4)
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35

Bona B npupone. Kpyrosopot BojsI B
npupone. Pusnueckue U XMMUUECKHe
CBONCTBA BOABL J|eMOHCTPAaLIMOHHBIN
SKCIEPUMEHT .

«PaznoxeHue BOJbl AIEKTPUIECKUM
TOKOMY.

ITpubop nJ1st OIBITOB C
3NEKTPUIECKUM TOKOM, UCTOYHHK
MOCTOSTHHOT'O TOKA: MPOOHPKU — 2
IIT. , IPOHYMEPOBAHHBIC; JTYUUHKA,
CIHUPTOBKA; MPOOKU — 2 IIT, THHLET.

36

PactBops!l. PacTBOpUMOCTB BEIECTB B
BoJie. KoHLeHTpaLus paCTBOPOB.
Maccosast 101 paCTBOPEHHOIO
BEILECTBA B PACTBOPE.

37

Pacuer maccoBoii noinu
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

38

IIpakTrueckas padora Ne6.
[IpuroroBnenue pacTBOPOB C
ONpeeNeHHON MacCOBOU foNen
pPacTBOPEHHOI'O BELIECTBA.

39

KonTponbHas padora Ne2 mo reme
«Kucnopoxn. Bonopoa. Bonay.

OcHOBHbIE KJIACCDHI HCOPraHuIe€CKUX COCAUHCHHU

40 1 | Oxcunbl. Knaccugpukanms.
Howmenknarypa
41 2 | ®usnyeckue CBOMCTBA OKCUIOB.
XHUMHUYECKUE CBONCTBA OKCHJIOB.
42 3 | IlonydeHnue u npUMEHEHNE OKCUMIOB.
43 OcHoanwus. Knaccudukanusi.
Howmenknarypa
44 5 | ®usnveckue CBONCTBA OCHOBAHUM.
[lony4yeHue OCHOBaHUM.
45 6 | XumHudeckue CBOMCTBAa OCHOBAHUH. Hudposas naboparopusi
JlabopatopHblii onbIT . «OCHOBaHUS . RELEON
Peakuus neirpanuzanumy Hudposoii pH. mraTus ¢ 3a3KMMOM,
ST XUMUYECKUX CTaKaHOB (25 M),
IIPOMBIBAJIKA.
46 7 | Kucnorsel. Knaccugukarmsi.
Howmenxknarypa. @usnyeckue
CBONCTBA KUCJIOT.
47 8 | IlonydeHue U NpUMEHEHNUE KUCIOT.
48 9 | Xumu4eckue CBOMCTBA KUCTIOT.
Peakuus HelTpaan3anym.
49 10 | Uanukatopsl. M3Menenune okpacku
WHJUKATOPOB B PA3JIMYHBIX CpeAax.
50 | 11 | Comu. Knaccuduxanus.
Howmenknarypa. @usnyeckue
CBONCTBA COJIEH.
51 12 | IlonyueHne U NPUMEHEHHE COJEH.
52 | 13 | XumMuyeckue CBOUCTBA COJIEH.
53,| 14, | I'enerndeckas CBsI3b MEXAY KJIacCaMU
54 | 15 | HEOpPraHMYECKUX COCAVNHECHUM.




55
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IIpakTrueckas padora Ne7. Pemenne
SKCIIEPUMEHTAIBbHBIX 337a4 1O TEME

coenuHenui». «Onpenenenue pH
PacTBOPOB KUCJIOT U LIEJIOYEH»

«OCHOBHBIE KJIACCHI HEOPTaHUICCKUX

Hudposas nadboparopusi

RELEON

Hudposoii pH. mraTtus ¢ 3a3KMMOM,
MSATh XUMUYECKUX CTAaKaHOB (25 M),
MPOMBIBAJIKA.

56

17

KonTponbHas padora Ne3 mo reme

COEeqUHEHUN.

«OCHOBHBIE KJIACCHI HEOPTaHUICCKUX

Ctpoen

ue atoma. llepuoaudeckuii 3aK0H M NEPUOAHY
MenaejeeBa

(59)

ecKasl cucTeMa Xummueckux djementos /..

57

Ctpoenue aToma: siapo,
SHepreTudeckuil ypoenb. Cocras
siApa aTOMa. MPOTOHbI, HEUTPOHBI.
H3oronsl

1

58

anemenToB JI. . MeHnneneena.
Dusznueckuii CMbIC aTOMHOTO
(TIOpsAAIKOBOr0) HOMEPa XUMHUUECKOTO

MEPUOAUYECKON CUCTEMBL

Hepnonnqecxaﬂ CHUCTEMAa XUMHYCCKHUX

3JIEMEHTa, HOMepa IPYIIIbI U [lepuoaa

59

Ilepuoanueckuii 3axon /.M.
Menpeneesa.

60

CtpoeHue 3HepreTHUecKUX ypoBHeH
aTOMOB NEePBBIX 20 XUMUYECKUX
3JIEMEHTOB NEPUOANUYECKON CHCTEMBbI

.

Menneneena.

61

3aKOHOMEPHOCTU U3MEHEHHUSI CBOWUCTB
dTOMOB XUMHWYECCKUX 3JIEMEHTOB U UX
COEIMHEHUI1 Ha OCHOBE IMOJIO’KEHHUS B
nepuoauyeckon cucreme I .H.
MenaeneeBa U CTPOEHHUs aTOMA.
3HaueHnue [lepuonnyeckoro 3akoHa
JA.H. Menneneesa.

Crtpoenne BemecTs. Xumuueckas cBsi3b (44)

62

HonHas cBs3b.

63

DNIeKTPOOTPULIATENLHOCTD aTOMOB

XUMHYECKHX 3JeMeHTOB. KoBaneHTHast

XUMHYECCKast CBA3b. HCIIOJAPHAA U
nosisipHas. IlonsTue 0 BOnOpoaHOR
CBA3U U €€ BJIMAHHNH Ha (1)PI3PILIGCKI/IG
CBOICTBA BELIECTB HA IPUMEPE BOABIL.

64

Merannuueckas CBSI3b.
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65

Tune! KpUCTAIMUECKUX PELIETOK
(aTomHas1, MOJIEKYJIIPHASI, HOHHAS,
METaJITNYecKasi). 3aBHCUMOCTh
(u3nUecKUx CBONCTB BELIECTB OT THIA
KPUCTAJUIMYECKON PELIETKH.
®urHaHCOBasA TPAMOTHOCTb.
JIeMOHCTpaLlMOHHBIN SKCIIEPUMEHT.
«Temneparypa niaBieHUs BELECTB C
Pa3HBIMU THUTIAMU KPUCTAITUIECKUX
PEIIETOKY

Hudposas mabopartopusi

RELEON

un¢poBoit naTuuk TeMIepaTypsl
IJTATUHOBBIN; JATUUK TEMIIEPATypPbl
TEpMOIAPHBIN

Xumuyeckue peakuuu (34)

66

Crenens okucnenus. Onpenenenue
CTEeTIeHH OKHCJIEHHs aTOMOB
XUMHUYECKHX 3JIEMEHTOB B
COEAMHEHUSIX.

67

Oxucnurens. BoccTaHOBUTETD.

68

KonTponbHast pabora Ne4 mo reme
«Ctpoenue aroma. [lepnonuueckuit
3aKOH

J.U. Menneneesa. Ctpoenue
BEIECTBA»

9 KJIACC

Tema ypoka

Koaso
JaC0B

IIpumeuanne

(ucnoJib30BaHue 000pyA0BAHUS
Touxku

pocra)

HMara

Xumuyeckue peakuuu(24)

Crenenn okuciaeHuss. OKUCIUTEND.
Boccranosuren

CyUIHOCTh OKUCIHUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINH.

Kucaopona. Bogopon (1

1)

TennoBoit 3¢ ekt XuMUIecKnx
peaxuuii. [TonsiTie 06 5k30- U
SHIOTEPMHUECKUX PEAKLIUSX.
JIeMOHCTPaLIMOHHBIN SKCIIEPUMEHT.
«Ternosoii 3pdexT pacTBopeHuUs
BEIECTB B BOAEY

Hudposas nadboparopuss RELEON
Hu¢poBoil naTuuk TeMepaTypsl
MJIATUHOBBIN

Xumuyeckue peakuuu (94)

IIoHATHE O CKOPOCTH XUMHUYECKON
peaxkuny. PakTOPBL, BIUAIOLINE HA
CKOPOCTb XUMHYECKON PEAKLIUH.
[HonsTue o0 kKaranusaTope.
JIeMOHCTPaLIMOHHBIN OIBIT.
«H3yueHune BIUSHUS Pa3INUHbIX
(hakTOPOB HA CKOPOCTh PEAKIIMI

Hudposas nadboparopuss RELEON
Hu¢poBoit naTuuk TeMepaTypsl
MJIATUHOBBIN




5 2 | Knaccudpukanuss XUMHUECKUX 1
PeaKLHii MO Pa3IUIHBIM MTPU3HAKAM:
YHUCIy U COCTABY UCXOAHBIX U
MOJIyYEHHBIX BEIIECTB; U3MEHEHUIO
CTeNeHeN OKUCJIEHUSI aTOMOB
XUMUYECKHUX 3JIEMEHTOB;
MOTJIOLIEHHUIO UIIN BBIEIEHUIO
SHEPrUu.
6 3 DNEKTPOIUTHUECKAST AUCCOLHALIHS. 1
7 4 | DAEKTPOTUTBHI U HEIJIEKTPOIIUTHL 1 Hugposas nadboparopus RELEON
HoHer. Hudposoit natunk
Karnons!l u annonsl. JlabopaTopHslit 3JIEKTPOIPOBOXHOCTH
OTIBIT .
«CunpHBIE U CI1a0BIe 3JIEKTPOIHUTHD)
8 5 DNEKTPOIUTHIECKAsT AUCCOTHALIUS 1
KHUCJIOT, IeJIoYel U CONeH.
9 6 | Peakumm nonHoro ooOMena 1
10 7 | YcnoBus NpOTEKAHUS PeaKLUi 1
HMOHHOTO OOMeHa.
11 8 | IIpaktuueckas padora Nel. Peakuuu 1 Hudposas nadoparopuss RELEON
HMOHHOTO OOMeHa. Hudposoit natunk
3JIEKTPOIPOBOAHOCTH
12 9 | KonrponbHas pabora Nel no Teme 1
«XHUMHYECKHUE PEAKLITNY.
He meranasi 1V — VII rpynn u ux coeguHeHus (264)
13 1 IlonokeHne HEMETANIOB B 1
NEPUOANUYECKON CUCTeME XMMUUECKUX
snemenToB JI. M. Menneneesa. O0iue
CBOMCTBA HEMETAJLJIOB.
14 2 | I'anoreHsl: ¢pusndeckue u 1
XUMHUYECKHE CBONCTBA.
15, | 3,4 | CoennHeHUs raJOT€HOB: 1
16 XJIOPOBOAOPO/, XJIOPOBOAOPOAHAS
KHCJIOTA U €€ COJIU.
17 5 | Cepa: pusnyeckue u XUMHYECKHE 1
CBONCTBA.
18 6 CoenuHeHus cepbl: CEPOBOAOPOL, 1
Cynb(pUIbI, OKCHIBI CEPBL.
19 7 | CepHucTas 1 cepOoBOAOPOHAS 1
KHUCJIOTBI U UX COJIU.
20, | 8,9 | CepHnas kucnora. 1
21
22 | 10 | KonrpompHas pabdora Ne2 mo Teme 1
«Hewmerannbn
23 11 | A3oT: ¢usuueckue u XUMUIECKHE 1
CBOMCTBA.
24 12 | AMmuak 1
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25 | 13 | Conu ammoHwUsl. JIabopaTOpHBIiHA OIBIT. Hudposas nadboparopuss RELEON
«O06pazoBaHue coneit aMMOHUS) Hudposoit natunk

3JIEKTPONIPOBOTHOCTH

26 | 14 | IIpakruueckas padora
Ne2 IlonyueHne aMMHaka U U3y4eHue
€ro CBOMCTB.

27 | 15 | Oxcunsl a3ota.

28, | 16, | A30THas KHCIIOTa U €€ COJIH.

290 | 17

30 | 18 | @ocdop: Pusnyueckue u XUMUIECKHE
CBOMCTBA.

31 19 | Coenunenus gpocdopa: okcun
docdopa (V), oprodocdopHas
KHCJIOTA U €€ COJI.

32 | 20 | Yraepon: pusnueckue u XUMUYECKHE
CBOMCTBA. AJUIOTPOIHS yIJIepOaa:
anmas, rpadur, kapouH, QyIepeHsI.

33 21 | CoenuHeHus yriepoaa: OKCUABI
yraepoaa (I1) u (IV).

34 | 22 | CoenuneHus yriiepona: yrojbHas
KHCJIOTa U €€ COJIU.

35 | 23 | IIpaktuveckas pabora Ne3.
ITonydeHnue yriekucioro rasa u
WU3Y4YEHUE ero CBONCTB.

36 | 24 | KpeMHuii u ero coequHeHUs.

37 | 25 | IIpaktuueckas padora Ne4. Pemenne
SKCIIEPUMEHTAIIbHBIX 33a4 110 TeMe
«Hewmeramnns! IV — VII rpynn u ux
COETMHEHUID.

38 | 26 | KonrponpHas padora Ne3 mo reme
«Hewmerannbn
MeTtanasl u ux coexuHenus (144)

39 1 IlonoxxeHne MeTaNIoOB B
NEPUOTUIECKON CUCTEME XUMHUECKUX
snemenToB JI. M. Menneneesa. O01ue
¢du3nueckne CBONCTBA METAIJIOB.
DrHaHCOBAs TPAMOTHOCTb.

40 2 | Meramisl B ipupoae U odmiue
CHOCOOBI UX NOJYYECHHUSI.

41 3 OO01ue XIMUYeCKHe CBOMCTBRA
METAJIJIOB: PeaKLMU C HeMeTaJlllaMH,
KHCJIOTAMH, COJISIMH.

42 4 | DnekTpoxuMUUeCcKuil psan
HApPsDKEHUN METAJIOB.

43, | 5,6 | IlenoyHblie METAJIbI U UX

44 COCAMHEHUSI.

45, | 7, 8 | IllenoyHozeMeNnbHbIE METAJIJIBI U UX

46 COCAMHEHUSI.

47 9 | AnroMUHUH.




48 | 10 | AmdoTepHOCTh OKCHIA U TUAPOKCUIA
ATFOMHUHUSI.
49 | 11 | XKeneso.
50 | 12 | CoennHeHus Kele3a U UX CBOHCTBA: Hudposas nadboparopusi
OKCHUJbIL, TUAPOKCUIBI U COJIH JKEJIe3a RELEON ILludposoii gaTunk
(Il m III). JlaGopaTtopHsrii ombiT N 11. JaBJICHUS
«Kenezo. OxucneHue xxesnes3a BO
BJIAKHOM BO3JIyXe»
51 | 13 | IIpaktudeckas pabora NeS. Pemenue
SKCMEePUMEHTANIBHBIX 3a7a4 10 TeEMe
«MeTasuibl U UX COEAUHEHUSD).
52 | 14 | Konrponbnas pabora Ned mmo Teme
«MeTasuibl U UX COEAUHEHUSD
IlepBonauaybHbIe cBeeHHUsI 00 opraHnyeckux semecrsax (144)
53, | 1,2 | IlepsoHauanpHbIe CBEACHUS O CTPOEHUHN 2
54 OpPraHUYECKUX BEILECTB.
55, | 3,4 | YrineBonopoabl: METaH, STaH. 2
56
57 5 | YrneBogopoabl: 3TUJIEH. 1
58 HcTounuky yriesogopoaos: MPUPOIHBIN 1
ras, HeQ)Tb, yroJb.
59 | 7 | Kucnoponconep:xamue COeIHHEHUS 1
CIHPTHI (METAHOJ, STAHOJ, TJINLEPHH)
60, | 8,9 | Kucnopoaconep:xaiue COeIUHEHUS 2
61 KapOOHOBBIE KUCIIOTHI (YKCYCHAsI
KHCJIOTa, CTeAPUHOBAasl U OJIENHOBAs
KHUCJIOTBI, aMUHOYKCYCHAs KUCJIOTA).
62 | 10 | buogornvyecku BaXKHbIE BELLECTBA. KUPBIL. 1
63 | 11 | buonoruyecku BaskHbIE BELIECTBA! 1
IJIFOKO34.
64 | 12 | buonormuecku BaKHbIE BEIECTBA: OSIKHU. 1
65 | 13 | KonrponbHas pabora Ne 5 1
«IlepBoHauanbHBIE CBEACHUS
OpPraHUYECKUX BEIIECTBY.
66 | 14 | XuMudeckoe 3arpsi3HEHHE OKPY KaroLIen 1
CpeJibl U ero NoceICTBHUSI.

OcHoBHbBIE KJ1acChl HEOPTAHUYECKUX coeHHeHHH (21)
67 1 | IIpobnema Oe30mMacHOrO UCTIOIBb30BAHHUS 1
BELIECTB U XMMUUYECKUX peakLUii B

MOBCEAHEBHON >KU3HU.

68 2 | TokcHuuHBIE, FOPIOYHE U B3PBIBOONIACHBIE 1
BellecTBa. bbITOBast XuMHUUecKast
IPaMOTHOCTb.
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