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1. Ilnanupyemble pe3yJabTaThI 0 YUeOHOMY NpeaMeTy « XuMHs».

JInuHOCTHBIE, MeTanpeAMeTHbIE, PeMETHbIE Pe3yJbTAThl 0CBOEHHUS Y4eOHOIr0 mpeaMeTa
«XUMUA».

JInunocTHbIE:

— B IICHHOCTHO-OPHUEHTAIlMOHHON c(epe — OCO3HaHHE POCCUHCKON TIpaKAAaHCKOW WACHTUYHOCTH,
MaTPUOTU3MA, UyBCTBA FOPJIOCTH 32 POCCUNUCKYIO XMMUUYECKYIO HAYKY;

— B TpyHoBod cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JanbHelineil o0pa3oBaTeNbHOM
TPAeKTOPUU WU TPYAOBOH AEATEIbHOCTH;

— B IMO3HABaTEJIbHON (KOTHUTUBHOW, WHTEJUICKTyalbHOW) cdepe — yMEHHE YIPaBISTh CBOCH
MO3HABATENBHON JIeATENbHOCTHIO, TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHUCIE
caMo00pa30BaHUIO, Ha TMPOTSHKEHUH BCEH JKU3HU; CO3HATENBHOE OTHOIIEHUE K HEMpPEpPhIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEUIHOM MPOo(hecCHOHANBbHON U 00LIECTBEHHON AESITeTbHOCTH;

— B cdepe cOepexeHus: 3J0pOBbsl — MPUHATHE U peaju3alus LIEHHOCTEH 3J0pOBOro U 0€30MacHOro
o0Opa3a KU3HU, HEMPUSATHE BPEIHBIX MPUBBIYEK (KypeHHUs, YHNOTPEOJIEHUsS aaKoroysi, HapKOTHKOB) Ha
OCHOBE 3HaHUH O CBOICTBaX HAPKOJOTUYECKMX U HAPKOTUUECKUX BEIIECTB.

MeTtanpeaMeTHbIe :
— HCITIOJIB30BAHHUC YMGHI/Iﬁ 1 HABBIKOB paanqux BHUIIOB H03HaBaTeJII)H0ﬁ JACATCIIBHOCTH, HpI/IMeHeHI/Ie

OCHOBHBIX METOJIOB TIO3HAHMS (CHCTEMHO-WH()OPMAIMOHHBIA aHAIMW3, HAONIOJCHHUE, HW3MEpEHUE,
MPOBEACHUE HKCIIEPUMEHTA, MOJCIMPOBAHUE, HCCIEAOBATEIIbCKAsI JEATEIbHOCTh) JUISI HW3Y4YCHUS
Pa3IMYHBIX CTOPOH OKPY’KAIOIIEH eHCTBUTEILHOCTH;

— BJIaJICHUC OCHOBHBIMU HHTCIIJICKTYAJIbHBIMU OIICpalUsIMU: q)OpMYJ'II/IpOBKa TUIIOTE3bI, aHAJINu3 H
CHUHTCEC3, CpaBHCHHC n cucreMaTu3anus, O606HI€HI/I€ n KOHKpE€THU3alus, BBISABJICHUC
IMPUYNHHOCJICACTBCHHBIX CBSI3EH U TTOMCK aHaJIOI'OB,

— Mo3HaHue 00BEKTOB OKPYKAIOIIETO MUPa OT 0OIIIET0 Yepe3 0COOEHHOE K ETUHUYHOMY;
— YMCHHUEC IrCHECPUPOBATHL UJCH U ONIPCACTIATE CPEACTBA, HCO6XOI[I/IMI)IG AJId UX pCain3alnm,

— YMCHHC OINIpCACIIAATL HEJIW W 3adadu ACATCIIbHOCTH, BBI6I/IpaTB CpeACTBa pcan3aluu LOCJIN U
IMPUMCHATH UX HA IIPAKTUKE]

— HCIIOJIb30BAHUEC PA3JIMYHBIX HCTOYHHUKOB IUIS ITOJYUYCHUS XUMHYECKOU I/IH(I)OpMaLII/II/I, ITOHHMMAaHHuC
3aBUCUMOCTH COACPIKAHUA U (1)OpMLI MMPEACTaBJIICHUA HH(I)OpMElI.IPIPI OT LieIen KOMMYHHKAIIUA U aApecCarta,

— yMEHHuE MPOIYKTHBHO OOLIAThCS W B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM JIESTENBHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YUYACTHUKOB JEATEIBHOCTH, 3()(HEKTUBHO pa3periaT KOH(DINKTHI;

— TOTOBHOCTH U CHOCOOHOCTh K CaMOCTOSTEIIbHOM I/IH(I)OpMaI_[I/IOHHO-HO3H3B3.TCJIBHOI>1 ACATCIIBHOCTH,
BKJIIO4asAs YMCHUC OPUCHTHPOBATHCA B PA3JIMYHBIX UCTOYHHUKAX I/IH(I)OpMaI_II/II/I, KPUTHYCCKU OLCHUBATH U
HHTCPIPECTUPOBATH I/IH(I)OpMaI_II/IIO, MOJIy4acMyro U3 pa3JINYHbIX HCTOUYHUKOB,



[IpenmeTHbIe:
— B MO3HABaTEILHOM cdepe:

— 3HaHue (MOHUMaHUe) U3yUYEHHBIX MOHSATUHN, 3aKOHOB U TEOPHil;

— YMEHHE ONHUCHIBaTh JIEMOHCTPALIMOHHBIE W CAMOCTOSITEIBHO TMPOBEICHHBIE HKCIIEPUMEHTHI,
UCIOJIB3YS AJI TOrO €CTECTBEHHBIN (PYCCKHI, POJTHOM) S3BIK U S3bIK XUMUU;

— YMCHHUC KHaCCI/I(i)I/II_II/IPOBaTB XUMHYCCKUC 3JICMCHTBI, IPOCTBIC U CJIIOKHBIC BCUICCTBA, B TOM YUCIIC U
OpPraHn4€CKUC COCAUHCHU A, XUMHUUYCCKUEC PCAKIUU 110 pa3HbIM OCHOBAHUAM;

— YMEHHE XapaKTepHU30BaTb H3YYCHHBIE KJIACCHI HEOPraHMYECKUX M OPraHUYECKUX COCIMHEHMHM,
XUMHUYECKHE PpEaKlMU; — TOTOBHOCTb IPOBOJAUTH XHWMUYECKUI SKCIEPUMEHT, HAONIOAAaTh 3a €ro
NpoTeKaHueM, (UKCHUPOBATH PE3yJIbTaThl CAMOCTOSTEIBHOTO W JIEMOHCTPHPYEMOTO S3KCIIEPHMEHTa |
JeN1aTh BBIBOJBI;

— ymeHue (HopMyITUpOBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3HPOBATH CBOMCTBA HEM3YUYCHHBIX
BEILECTB 10 aHAJIOTUU CO CBOWCTBAMU U3YYCHHBIX;

— MOWCK MCTOYHHKOB XMMHUYECKOH MH(OPMAIIUH, MOTyuYeHHEe HE0OX0AUMOW HH(POpMAIINH, ee aHAIIN3,
U3rOTOBJIEHUE XMMHUYECKOI0 MH(OPMALIMOHHOIO IPOAYKTA U €r0 Mpe3eHTalus;

— BJIaJICHUE 0053aTeIbHBIMU CIPAaBOYHBIMU MarepuasnaMu: llepuoanueckoil cucTeMoil XMMHYECKHX
anemenToB JI. . MenneneeBa, Tabnuield pacTBOPUMOCTH, AJIEKTPOXMMHUYECKUM PSIOM HampsHKSHUH
METAJIJIOB, PSAJOM 3JIEKTPOOTPULATEIIBHOCTH — JJIl XapaKTEPUCTHKU CTPOEHMsI, COCTaBa M CBOMCTB
aTOMOB 3JIEMEHTOB XMMHMYECKHX 37eMeHTOB I-IV nmeprnonoB u 06pa3oBaHHBIX UMU HPOCTHIX U CIIOKHBIX
BEUIECTB; — YCTAHOBJICHHE 3aBUCHMOCTH CBOMCTB W IPUMEHEHHUS BAKHEHIIMX OPraHUYeCKUX
COEJIMHEHUH OT UX XMMUYECKOI'O CTPOEHUS, B TOM YHCJIE U 00YCIIOBIEHHBIX XapaKTEPOM 3TOT0 CTPOCHMS
(mpenenbHBIM WM HETIpe/leIbHbIM) U HAJIMYMEeM (PYHKLIMOHAIBHBIX TPYII; — MOJICIMPOBAHUE MOJIEKYJI
BaKHEHIINX HEOPTaHUYECKUX U OPraHUYECKHUX BELIECTB; — IMOHUMaHHE XUMUYECKONH KapTUHBI MUpa Kak
HEOTHEMJIEMOM YaCTH IEOCTHON HAYYHOW KapTHUHBI MHUPA;

B IIEHHOCTHO-OPHUEHTAIIMOHHOW cepe — aHaIM3 M OIEHKAa MOCIHEACTBHMA ISl OKpY>KAIOIIeH Cpelbl
OBITOBOH W MPOU3BOJCTBEHHOMN JEATEIHHOCTH YEJIOBEKA, CBSI3aHHOW C MPOU3BOJICTBOM U TMEpepadOTKOM
BOXHEHIITNX XUMHUYECKUX MMPOAYKTOB;

B TPYIOBOW cdepe — TNpOBEICHHE XHUMHUYECKOTO OHKCIEPUMEHTA; pa3BUTHE HAaBBIKOB Y4EeOHOI,
MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON AEATEIHOCTH MPHU BBIITOJIHEHUHA UHIUBUAYAJIBHOTO MPOEKTA
10 XUMHUU;

B c(epe 3mopoBoro obpasza KHU3HU — COONIOJCHUE TPABMJI 0€30MaCHOTO OOpalleHusl C BEIIECTBAMH,
mMarepuajiaMu U XUMHUYCCKUMHU IHPOLECCAMH; OKa3aHHC nepBoﬁ IMOMOIIIM ITPU OTPABJICHUAX, OXKOrax H
JPYTHX TPaBMax, CBSI3aHHBIX C BEMIESCTBAMH H JJaOOPATOPHBIM 000PYTIOBAaHUEM.



BbinycKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:
— MOHUMATh XUMUYECKYIO KapTUHY MHpa KaK COCTaBHYIO YacTh [[EJIOCTHOW HAyYHOU KapTUHBI MUDA;

— paCKpBIBaTb pOJIb XUMHUHU U XUMHUYCCKOI'O HpOI/I3BOI[CTBa KaK HpOI/I3BO[[I/ITeJIbHOI71 CHUJIbI COBpeMeHHOFO
o0111eCTBA;

— (opmynrpoBaTh 3HAUCHHUE XUMHH U €€ TIOCTIKEHUH JIJIsl TOBCETHEBHOM KU3HU YEIIOBEKA;
— YCTaHaBJIMBATh B3aMMOCBA3b MEXKIY XMMHUEN U APYTUMH €CTECTBEHHBIMU HayKaMU;

— (opMyIHpoBaTH OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOSHUSI OPTaHUYECKUX COEIUHEHUI
A. M. BbytnepoBa u WIIIOCTPUPOBATh UX MPUMEPAMH U3 OPraHUYECKONW U HEOPraHUYECKOW XHUMHUH;

— apryMEHTUPOBAaTh YHUBEPCAIbHBIM XapakTep XUMHUYECKUX MOHSITHUHA, 3aKOHOB M TEOpUM Ui
OpPraHMYECKOI U HEOPraHNUYECKON XUMUU;

— dopmynupoBats llepuonuueckuit 3akon J{. . MenneneeBa W 3aKOHOMEPHOCTH W3MEHEHUN B
CTPOCHHM U CBOMCTBaX XWUMHUYECKHUX OJJIEMEHTOB M 0Opa30BaHHBIX HMH BEIIECTB HA OCHOBE
[Tepuoanueckoit cucteMsl Kak rpaduueckoro orodpaxkenus [leproandeckoro 3akoHa;

— XapaKTepUu30BaTh S- U P-3JIEMEHTHI, a TAKXKE JKEJIe30 M0 UX MoyokeHuto B [lepuoanueckoil cucreme
. . Menaeneena;

— KJIacCU(PHUIMPOBATh BUIbI XUMHUYECKON CBSI3M M THUIIBI KPUCTAUIMUYECKHX PEIIETOK, OOBSICHATH
MEXaHM3Mbl UX 00pa3oBaHUS M JOKa3bIBaTh EAUHYIO MPHUPOAY XUMHUYECKHX CBsi3el (KOBAJIEHTHOM,
HWOHHOM, METAJZTHYCCKOM, BOJIOPOTHOM);

—  OOBACHATH IIPUYXUHBI MHOFOO6paSI/IH BCIICCTB, MHCIOJb3Yysd SBJICHUA HU30MCpUH, TOMOJIOI'UH,
AJUIOTPOIINHA,

— KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHYCCKHEC PCAKIIMU B HGOpFaHI/I'-Ie()KOI\/JI u OpFaHI/I‘{eCKOﬁ XHMHHU 110 PA3JIMYHBIM
OCHOBAHUSAM U YCTAHABJIMBATH CHeI_[I/I(l)I/IKy THUIIOB peaKuHﬁ OoT o6mer0 qcpes3 0COOEHHOE K CAUHUYIHOMY,

— XapakTepu30BaTh THIPOIN3 KaK crielu(PUUHbIH OOMEHHBIN MPOLIECC U PACKPBIBATh €r0 POJIb B KUBOU
Y HE)KMBOU IIPUPOJIE;

— XapaKTCPU30BaATh JJICKTPOJINU3 KaK CHGHI/I(bI/I‘-IHI)II\/JI OKHCIINTEIIHHO-BOCCTAHOBUTCIIHLHBIM mpouecc u €ro
MPAKTUYCCKOC 3HAYCHUC,

— XapaKTepu30BaTh KOPPO3UI0 METAUIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM MPOIECC U
npesaraTb CocoObl 3aIIUTHI OT HEE,;

— KJ'IaCCI/ICbHHHpOBaTB HEOPTraHNYCCKUEC U OPraHNYCCKUE BCIICCTBA,

— XapakTepu3oBaTh OOIIME XWMHYECKHE CBOWCTBA BAXKHEHIIMX KJIACCOB HEOPraHWYECKHX U
OpPraHUYECKUX COCIUHEHUH B IIaHE OT OOLIEro Yepe3 0COOCHHOE K €TUHUYHOMY;

— HCIOIIb30BaTh 3HAKOBYIO CHCTEMY XHUMHYECKOTO SI3bIKa i OTOOpaKeHHs COCTaBa (XMMHUYECKUE
(hOpMyIIbI) U CBOMCTB (XMMHYECKHE YPAaBHEHHSI) BEIICCTB;



— HCIIOJIb30BaTh IMpaBWJIa U HOPMBI MEXIYHAapOAHOW HOMEHKIJIATyphl [UIsl Ha3BaHUM BEIIECTB IO
dbopMynaM U, HA00OPOT, I COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (DOpPMYJT COEAMHEHUN MO HX
Ha3BaHUSIM;

— 3HATh TPUBHAIbHBIC Ha3BaHUS BAXKHEHUIITNX B OBITOBOM OTHOIICHHH HEOPTaHUYECKUX U OPTaHUMYECKHUX
BEIIECTB;

— XapakTepu30BaTh CBOWCTBA, IMOJYy4YCHUE W IPUMEHEHUE BAXKHEHIIMX IIPEJCTaBUTEICH KIIACCOB
OpPraHUYECKUX COCTUHEHUN (AIKAaHOB, AJIKCHOB, aJIKMHOB, AJIKaIUEHOB, ApPOMAaTHUYCCKUX YTJIEBOIOPO/IOB,
CIUPTOB, (PEHOJIOB, AJIBJIETHIOB, MIPEACIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIOKHBIX 3(PUPOB U
YKUPOB, YIIIEBOJIOB, aMUHOB, aMUHOKHUCIIOT);

— yCTaHaBIMBAaTh 3aBUCHMOCTb SKOHOMHKH CTPaHbl OT JOOBIYM, TPAHCHOPTUPOBKH U MepepabOTKU
YIJIEBOIOPOAHOTO CHIPhS (HEPTH U MPUPOIHOTO raza);

— OKCIICPUMCHTAJIBHO IIOATBCPIKIATH COCTAB H CBOMCTBA Ba)KHEHIIINX HpeHCTaBHTeHeﬁ N3YUCHHBIX
KJIACCOB HCOPIraHMYCCKUX U OPTraHUYCCKUX BCIICCTB C CO6J'IIOI[€HI/IGM IIpaBUJI TCXHUKHU 0€e301acHOCTH JJIA
pa6OTBI C XUMHUYCCKHUMHU B€ICCTBAMHU U J'Ia60paT0pHBIM O60py,I[OBaHI/IeM;

— XapaKTCPU30BaTb CKOPOCTHb XHUMHYECKOH pCaKuu U €€ 3aBUCUMOCTD OT PA3JIMYHBIX (1)aKTOpOB;
— XapaKTCpU30BaTb XUMHUYCCKOC PAaBHOBECUC U €TI0 CMCIICHUC B 3aBUCUMOCTH OT PA3JIMYHBIX (1)aKTOpOB;

— TMPOW3BOAMUTH PACYETHl MO XMUMHUYECKHM (OpMyllaM M YpPaBHEHHSM Ha OCHOBE KOJHMYECTBEHHBIX
OTHOILLIEHUN MEXAY YYAaCTHUKAMU XUMUYECKHUX PEAKLUI;

— co0I0AaTh MpaBHUiIa SKOJIOTHYECKON 0€30IMacHOCTH BO B3aMMOOTHOILICHHUAX C OKpPY’KAarOIIEH cpenoit
pu 0OpaLeHNH C XUMUYECKHMHU BEIIeCTBAaMH, MaTeprallaMH U IIPOIIeCCaMH.

BLIHyCKHI/IK Ha 0a30BOM YPOBHE MOJYIUT BOZMOKHOCTb HAYIUTHCH:

— HCIOJIB30BaTb MCTOABI HAYYHOI'O TIIO3HAHWA IIPU  BBIOJJHCHHUM  IIPOCKTOB U y‘-I€6HO-
HUCCICIOBATCIBCKHUX 3a1a4 XUMHUYECKOH TEMATUKU,

— MPOTHO3UPOBATh CTPOCHUE U CBOKMCTBAa HE3HAKOMBIX HEOPTraHMYECKHMX M OPraHMYECKUX BEUICCTB Ha
OCHOBE aHAJIOTHH;

— HNPOTHO3UPOBATHL TCUCHUC XHUMHYCCKUX HNPOUECCOB B 3aBUCUMOCTU OT YCJ'IOBI/Iﬁ X TPOTCKAHUS U
npeajaraTtb CITOCOOBI YHOpaBJICHUA 9TUMH IPOUCCCaAMU;

— YCTaHaBJIMBaTh B3aMMOCBSI3M XMMHUHU C IpeAMETaMH TYMAaHUTApHOTO IMKJIA (S3bIKOM, JIUTEPATYpOH,
MHUPOBOH XyA0XKECTBEHHON KYJIbTYpOH);

— PacKpbIBaTh POJIb XUMUUECKUX 3HAHUHU B Oy Iyliei MpaKTUYeCKON 1eSTeIbHOCTH;

— DpackpbIBaThb pPOJb XUMHYECKUX 3HaHUM B (OpMHpPOBAHMM HWHAMBHIYAJIbHON 00pa3zoBaTeNbHOI
TPaeKTOPUHU;



—  TPOTHO3UPOBATh CIIOCOOHOCTh HEOPTaHMYECKUX W  OPraHWYECKHUX BEIIECTB  IPOSBIATH
OKHCIIUTETIbHBIC W/WJIM BOCCTAHOBUTEIILHBIC CBOICTBa C YYETOM CTEICHEW OKHCIICHHUS DIIEMEHTOB,
o0pa3yromux ux;

— aprymeHTHpoOBaTb C€AUHCTBO MHpaA BCEIICCTB YCTAHOBJIICHUEM TeHETUYECKON CBSI3H MCXKOY
HCOPraHN4YC€CKUMHU U OPpTraHNYCCKUMHA BCUICCTBAMMU;

— BJIaJC€Th XUMHWYCCKUM S3bIKOM JJIsA O6OFaHleHI/IH CJIOBApHOI'O 3araca 1 pa3sBUTUA PCUYU,

— XapaKTepu30BaTh CTAHOBJIECHUE HAYYHOU TEOpUHU Ha mpumepe oTKpbITUs lleproanueckoro 3akoHa u
TEOPUH XMMHUYECKOI'O CTPOEHUS OPraHUUYECKUX BEIECTB;

— KPUTHYECKHM OTHOCHUTBHCS K IICEBJOHAYYHOM XMMHUYECKOH HH(POpPMALUU, TOTy4aeMOW M3 pPa3HBIX
HMCTOYHUKOB;

— TOHMMaTh [JIOOANbHBIE MTPOOJEMBI, CTOAILIME TMEpel] YEIIOBEUYECTBOM  (IKOJIOTUYECKHE,
OHCPIrCTUYCCKUC, CI)IpI)eBI)IG), " npejjiaratb NyTHU UX pCIICHUA, B TOM YUCJIC U C IOMOIIbIO XUMHUH.

TpeboBaHusl K yPOBHIO NOATOTOBKH BbINTYCKHUKOB IIKOJIBI.

[IporpamMma mnpenycmarpuBaeT (opMHpOBaHHE Yy ydaluxcs oOIIey4eOHbIX YMEHHUW UM HaBBIKOB,
YHHUBEPCAJIbHBIX CIOCOOOB JEATEILHOCTH U KIFOUEBBIX KOMIIETCHIIMI:

- 00BSICHEHUE N3YYCHHBIX MOJIOKEHUH Ha MpeIiaraeMbIX KOHKPETHBIX IPUMEPaXx;

- pellieHre TI03HABaTEJIbHBIX M  IPAKTHMYECKUX 3aJad, OTPAKAIOIIMX XHUMHUYECKHE U
9KOJIOTMUECKUE CUTYalluu

- IPUMEHEHHE TNOJIYYCHHBIX 3HAHUH Ul ONpeNeNeHusl paliOHAJIbHOTO TMOBEACHUS M IMOpsaKa
JNEUCTBUN B KOHKPETHBIX CUTYyaIUsX;

- yMeHue 000CHOBBIBATh CYXKAEHUS, 1aBaTh ONpeAEICHUs, TPUBOIUTH JJOKA3aTEIbCTBA;

- MOMCK HYKHOM MH(pOpMAIMH 10 33/1aHHOM TeMe B UCTOYHHUKAX Pa3IMYHOIO TUIA, U3BJIEUEHUE
HE00X0MMOM MH(POPMALMU W3 HCTOYHHUKOB, CO3JAHHBIX B pa3lIMYHBIX 3HAKOBBIX CHUCTeMax (TecT,
tabuuua, rpaduk, AuarpaMMa, ayJIMOBU3YalbHBIA Psii U JAp.), OTAEIEHUE OCHOBHOM MH(pOpManuu OT
BTOPOCTENEHHOM, KPUTUYECKOE OLEHHMBAaHHWE JOCTOBEPHOCTH MOJY4YeHHOH HH(popMmaiuu, mnepeaaya
coJiep;kaHusl ”HQOpMaIMy a/IeKBaTHO NIOCTABJIEHHON e (CKaTo, MOJIHO, BBIOOPOYHO);

- BIOOp BHJA UTEHMs B COOTBETCTBHM C TIIOCTaBICHHOM LE€Jbi0 (O3HAKOMHUTEIBHOE,
IIPOCMOTPOBOE, IIOUCKOBOE U Jp.);

- pa0oTa ¢ TEKCTaMHU Pa3IUYHBIX CTUJIEH, IOHMMaHHME UX CHEIU(HUKH; aJleKBaTHOE BOCIPHUITHE
s3bIKa CPEICTB MAacCOBOW MH(OPMALINY;

- CaMOCTOSITEJILHOE CO3/IaHHE AITOPUTMOB NO3HABATEIIBHON ACSTEIBHOCTH JUIsl pELICHMs 3a7a4
TBOPUYECKOT'O ¥ MIOMCKOBOT'0 XapakTepa;

- ydacTHE B MPOEKTHOMN JIEATEIBHOCTH, BIaJJEHUE IPUEMAaMU UCCIIEI0BATENIBCKON IEATENbHOCTH,
3JIEMEHTAapHBIMU YMEHHUSMHU MTPOrHO3a (YMEHHE OTBeUaTh Ha BOIPOC: «UTO MPOU30HIET, €CIIH...»);

- MIOJIb30BAHUE MYJIbTUMEIUIMHBIMU PECYPCAMH M KOMIIBIOTEPHBIMM TEXHOJOTUSMHU  JUIS
00paloTKH, epeadn, cucTeMaTu3auy HHPopMaIim, co3lanue 6a3 JaHHbIX, IPE3EHTAIMH Pe3yIbTaToB
II03HABATEIBHON U IPAKTUYECKON JESATENBHOCTH;

BJI/ICHUE OCHOBHBIMU BHJaMU ITyOJIMYHBIX BBICTYIUIGHUH (BBICKa3bIBaHHWE, MOHOJIOT, IHCKYCCHUS,
MOJICMHKA).



2. Conpepxanue y4yeOHOro mpeamera «XHMHD).
10 ksacc (6a30Bblii YPOBEHbD).

Beenenue (1 4)

HpenMeT OpFaHquCKOﬁ XHUMMHH. CpaBHeHI/Ie OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ C HCOPraHU4Y€CKNMH
COCIMHCHUSAMU. HpI/IpOl[HBIG, HNCKYCCTBCHHBIC U CUHTCTUUCCKHUEC OPraHNYICCKHUEC COCAUHCHU .

Tema 1
Teopusi crpoeHusi OPraHuvdecKuX coeJUHeHUu (2 4)

BanentHocTh. XUMHYECKOE CTPOCHHME KAaK IMOPSAOK COEAMHEHUsT aTOMOB B MOJIEKYJE COTJIACHO HX
BaJIGHTHOCTU. (OCHOBHBIE TMOJOKEHUSI TEOPUM XUMHUYECKOTO CTPOCHMSI OPTraHUYECKUX COCTUHEHUU.
[ToHsiTHE O TOMOJIOTHH ¥ TOMOJIOTaX, H30MEPUHU U U30Mepax. XuMU4eckre GopMyJibl U1 MOJIEIH MOJIEKYI
B OPraHUYECKON XHUMUU.

JdemoHcTpanuu. Mojienu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTMHEHUM.

Tema 2
YraeBoaopoabl U UX NPUPOAHBbIE HCTOUYHUKH(11)

[Ipupoansblii ra3. AjKaHsl.

[Tpuponusiii ra3 kak TorumBo.lIpenMyiecTBa HNpUPOAHOTO Tras3a mepen JIpyrMMU BHJIAMM TOIUIMBA.
CocraB npupoIHOTO Trasa.

AJKaHBI: TOMOJIOTMYECKHUH Psill, U30MEPUs U HOMEHKJIATypa aJIKaHOB.

XHUMHUYECKHE CBOMCTBA aJIKaHOB (Ha IpUMEpPE METaHAa W ATaHa): FOPEHHE, 3aMELICHHE, Pa3oXKEHUE U
neruapupoBanue. [IpumeHeHue ajakaHOB Ha OCHOBE CBOMCTB.

AJnKeHbl. DTUJIEH, €ro MnojiyueHue (JeruJpupoBaHUEM dTaHa U Jerujparanueil 3TaHosa). XUMUYECKHUE
CBOWCTBa ATHUJICHA: TOpEHHUE, KAaueCTBEHHbIE peakuuu (oOeciBeuynBaHHE OpPOMHONM BOJBI M pacTBOpa
NepMaHraHaTa Kajus), Tuapatauus, noiaumepusauus. [lommdTuiieH, ero cBoicTBa U TNPUMEHEHHE.
IIpuMeHeHne STHIIEHA HA OCHOBE CBOMCTB.

Anxaauensl n kayuyku. lloHatue o0 ankanumeHax Kak YIJIEBOAOPOJAX C ABYMs JBOMHBIMHM CBSI3SIMH.
Xumudeckue cBoicTBa OyTaauneHa-1,3 u u3zonpena: odeciBeynBaHle OPOMHOM BOJbI U MOJIMMEPU3aLUs B
Kayuyyku. Pe3una.

AJNKUHBI. ANETWUJIEH, €ro IOoJlyueHHe NHPOJIU30M MeTaHa M KapOMAHBIM CIOCOOOM. XHMHUYECKHE
CBOMCTBA aleTHJIEHA: TOopeHue, oOeclBeYyMBaHUE OPOMHOI BOJIbI, MPHCOEAMHEHHUE XJIOPOBOAOPOAA U
runpatauys. IIpuMeHeHne aunernneHa Ha OCHOBE CBOMCTB. Peakuus moimMepu3alnud BHUHWIIXJIOPUZA.
[TonuBununxnopun u ero npuMeHenue. Hegrs. Cocras u nepepadorka nHegrtu. Hedrenponyxrsl. bensun
U noHATHe 00 okTaHoBoM umcie. benzon. Iloaydyenue GeH30Ma U3 TeKcaHa U alleTUIeHa. XUMHUYECKHe
CBOICTBa O€H30J1a: TOPEHHE, FAIOTeHUpOBaHKe, HUTpoBaHue. [IprMeHenrne 6eH301a Ha OCHOBE CBOMCTB.

JdemoHcTpaumnu.

I'openue MetaHa, sTHIIeHa, alleTuieHa. OTHOLIEHHE METaHa, STUIIEHA, alleTUIeHa U OeH30J1a K pacTBOpY
nepMaHraHata kamus v OpoMHoOi Boje. IlomyueHme sTuneHa peakuumen Jeruapataliiyd 3TaHojda U
JETIoNIMMEpU3ald M TONMITHICHA, aleTUJeHa KapOWIHBIM crocoboM. PasnoxeHue kayuyka mpu
HarpeBaHuM, MCIBITAaHHE MPOIYKTOB pa3iOXKeHHs] Ha HempenenbHocTh. Kosutekmus oOpas3uoB HEPTH U
HEPTETPOIYKTOB.

JlaGopaTopHbie ONBITHI.

1. WM3roroBieHue Mozenel MOJEKyJ yIriaeBoaopoAoB. 2. OnpeneneHue 3IEMEHTHOTO COCTaBa
OopraHuyeckux coeAuHeHuil. 3. OOHapyKeHHe HENpPeAETbHbIX COCTUHEHUHN B KUIKUX HEPTEHPOaYyKTaX.
4. Tlomyuenne W cBoiicTBa amerwieHa. 5. O3nakomienue c¢ koyvieknuend «HedTs m mpo IykThl ee
nepepadboTKm».



Tema 3 Kuciiopoacoaep:kammue opraHudeckne coeJMHEHUs U UX NPUPOJAHbIE HCTOYHUKHU
(8 1)

EavHCTBO XMMHYECKOH OpraHu3allid JKUBBIX OPraHM3MOB. XHMMHUYECKUH COCTaB JKUBBIX OPIaHHU3MOB.
Crouprel. [lomyuenune 3TaHona Opo’keHHEM TJIIOKO3bI M TUApaTalued dTHieHa. [ uapoKcuiabHas rpymnmna
Kak pyHkuoHaneHas. [IpencraBienue o BOXOPOIHOM CBA3H.

XHWMHUYECKHE CBOMCTBA 3TaHO]A: TOPEHME, B3aUMOJICHCTBUE C HATpPUEM, OOpa30BaHUE IPOCTHIX H
CJIO’KHBIX 3(UPOB, OKUCIEHHE B anbaerull. [IpuMeHeHune 3TaHosIa Ha OCHOBE CBOMCTB. AJIKOIOJIM3M, €ro
IIOCJICACTBUS U NIPEAYIPEKICHUE.

[TonsiTne O npenenbHBIX MHOIOATOMHBIX CHHpTax. [JIMIOEpUH Kak IpeaCcTaBUTENb MHOIOATOMHBIX
cnuproB. KauecTBeHHas peakuyss Ha MHOIOATOMHbIE CIUPTHL. lIpuMeHeHue riMuepuHa Ha OCHOBE
cBOMCTB. KaMeHHBIN yroJib.

@enon. Kokcoxummuueckoe NPOU3BOJACTBO W €ro mnpoxaykimus. IlomyueHue ¢eHona KOKCOBaHHEM
KaMeHHOro yrisl. B3aumHoe BinsHUE aTOMOB B MOJIeKyse (peHosa: B3aUMOJCHCTBHE € T'MIPOKCUAOM
HaTpuss W a30THOM  kucmotod.  [lommkoHneHcammst  ¢enoma ¢ dopmanmpaerugoMm B
¢benonopopmanpaeruanyto cmoiry. [lpumenenue ¢peHona Ha OCHOBE CBOHCTB.

Anpperuasl. [loayueHue aabAeruoB OKUCIEHUEM COOTBETCTBYIOIIMX CHUPTOB. XMMHUECKHUE CBOMICTBA
QJIBJIETUJIOB: OKUCIIEHHE B COOTBETCTBYIOUIYIO KHCIIOTY U BOCCTAaHOBJIEHUE B COOTBETCTBYIOIIUN CIIUPT.
[Tpumenenne Gpopmanbaeruia U aneTanbIernaa Ha ocHoBe cBoKCTB. KapOoHoBbie kuciotsl. [lomydyenune
KapOOHOBBIX KHCIOT OKHUCJIEHHUEM albJernJoB. XMMHUYECKHE CBOWCTBA YKCYCHOW KHUCIIOTBI: 0OIIUe
CBOMCTBA C HEOPTAaHUYECKUMHU KUCIOTaMU U peaklus

srepudukanuu. IlpumeHeHne yKCyCHOM KHCIIOTBI Ha OCHOBE CBOICTB. BbICIIne >KHpHBIE KHCIOTHI Ha
IIpUMepe NaIbMUTUHOBOW U CTEAPUHOBOM.

Crnoxuble 3gupsl 1 xupsbl. [Tomyuenune cnoxHbix 3gpupoB peakiueit srepupukanun. CioxHsle 3(upbl B
npupoje, ux 3Hauenue. [IpuMeHnenne cioxHbIX 3(UPOB HA OCHOBE CBOMCTB.

XKupsl kak cinoxHble 3¢Upbl. XMMUYECKHE CBONCTBA >KUPOB: TUAPOJU3(OMBUICHHE) U THIAPUPOBAHUE
KHUAKUX KUPOB. [[puMeHeHne )KupoB Ha OCHOBE CBOWCTB.

VYraeBoasl. YTiaeBobl, WX KiaccUUKalMs: MOHOcaxapuabl (TJIHOK03a), aucaxapuisl (caxaposa) U
nosincaxapuabl(KpaxMaia U LeJIi0103a). 3HaU€HHUE YIJIEBOJIOB B )KMBOW NMPUPOJE M B )KU3HHU YEJIOBEKa.
I'moko3a - BelecTBoO ¢ BOMCTBEHHONW (DyHKIMEN - albAerua0CIUpPT. XUMHUECKUE CBOMCTBA TIIIOKO3BI:
OKHUCJICHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTaHOBJIEHHE B COpOUT, OpokeHue (MOJOYHOKHUCIOE U
cnupToBoe). I[puMeHenune riroKo36l Ha OCHOBE CBOMCTB.

Hucaxapunel 1 nonucaxapuabl. [loHATHE O peakuMsaX MOJIMKOHJEHCAIMM W TUAPOJIHM3a HAa IpUMEpe
B3aMMOIIPEBPALEHUI: TTTFOK03a <> TOJUCAXapHIl.

JdemoHcTpaumu.

Oxucnenue cnupra B anbaeruia. KadecTBeHHas peakuys Ha MHOroaToMHble coupThl. Kosmeknus
«KameHHBIN yroib U NPOAYKTHI €0 MepepadoTKI».

PacTBOprMOCTb (peHONA B BOJIe IPU OOBIYHOM TeMIeparype U Mpu HarpeBaHUM. KauecTBeHHbIE peakluu
Ha (eHomn. Peakuus «cepeOpsHOTo 3epKajay aabJIerHI0B U MTIOK03bl. OKHUCIIEHNE albJIETU/IOB U TIIFOKO3bI
B KUCJIOTHI ¢ oMolnbto rujipokcuaa meau (II). Iloxydyenue

YKCYCHO-3THJIOBOTO W YKCYCHO- HM30aMuiioBoro 3¢upoB. Kosmneknus s¢pupHbix Macen. KadecTBeHHas
peakuus Ha KpaxMal.

JlaGopaTopHbie ONBITHI.

6.CoiictBa sTmioBoro cnupra. 7. CpoiictBa riuuepuHa. 8. CpoiicTBa ¢opmanbaeruna. 9. CpoiicTBa
ykcycHor kucnoTsl. 10. CpoiictBa kupoB. 11. CpaBHeHHE CBOWCTB pacTBOPOB MbLIa U CTUPAIBLHOTO
nopoiuxka. 12. Coiictsa rimoko3sl. 1 3. CoiicTBa Kpaxman

Tema 4 A3oTcoaep:xaniue coeJUHEHNSI U X HAXO0XK/IeHHNeE B :KUBOM npupoze (4 1)



Awmunsbl. [lonstue o6 amunax. IlomyueHue apomMaTHuecKoro aMuHa - aHWIMHA - U3 HUTPOOEH307a.
AHUIMH KaKk OpraHu4eckoe OCHOBaHWE. B3anMHOe BIMSHHE aTOMOB B MOJIEKYJIC aHUJIMHA: OciabJIeHue
OCHOBHBIX CBOMCTB U B3aUMOJICUCTBHE C OpOMHOI Bo0#. [IpuMeHeHE aHIIMHA Ha OCHOBE CBOMCTB.
AmvuHOKHCTOTHL. [lonydeHre aMUHOKHCIOT U3 KapOOHOBBIX KHCIOT M THIPOIH30M OEITKOB. XUMHUYECKHIE
CBOMCTBa aMHHOKHCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COCTUHEHHI: B3aUMOICHCTBHE CO ILIEIOYAMU,
KHCJIIOTaMU W Jpyr ¢ JApyroM (peakuus mnoiukoHAeHcauu). llenTtunHas cBs3b W MOJUIETITUIBI.
[IpuMeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. IlomydeHune OENKOB peaknued MOJMKOHICHCAIIMM AMHHOKUCIOT. llepBuuHasi, BTOpWUYHAS H
TpeTHYHasi CTPYKTypbl OenkoB. XMMHYECKHE CBOMCTBAa OEJIKOB: TOpeHHUE, JACHATypauus, TUIPOJIU3 U
[BETHbIC peaknuu. buoxmmuueckue ¢GyHKIUU OenkoB. ['eHeTHyeckass CBS3b MEXAYy KilaccaMu
opraHu4eckux coeauHeHuid. HyknenHoBble KHCIOTB. CHHTE3 HYKIEHMHOBBIX KHUCJIOT B KJETKE U3
HykseotuoB OOmuii ian crpoenus nykieoruaa. Cpasuenue crpoerns u ynkuuii PHK n IHK. Poxb
HYKJICMHOBBIX KHCJIOT B XpaHEHWHM M THepefade HaciueAcTBeHHOM wuHopmanuu. I[lonsarue o
OMOTEXHOJIOTHH U TCHHON WH)KCHEPHH.

JdemoncTpaumm.

B3aumoselicTBue amMMmuiaka ¥ aHWJIWHA C COJITHOM KHCIOTOW. Peakius aHuimuHa ¢ OpOMHOM BOJIOM.
JlokazaTenbcTBO Hanmuuus (YHKIMOHANBHBIX TPYII B pacTBOpaXx aMUHOKHUCIOT. PacTBopenue u
ocaxksieHue 0enkoB. L[BeTHBIC peakinu OENKOB: KCAHTONPOTEHHOBAsI U OMypeToBas. ['opeHne NTU4bero
nepa U wmepctsiHod HuTu. Monens moinekyibl JIHK. Ilepexoasl: 3TaHON —3THIEH — 3TUJIEHIIUKOJIb
—THIIEHITMKOIAT Meau (II); sTaHON — 3TaHaNb—3TaHOBAs KUCIOTA.

JlaGopaTopHble ONBITHI.

14. CBoiicTBa O€IKOB.

IMpakTnyeckas padora Nol. UnenTndukanus OpraHnyecKuX coeTMHEeHNH.

Tema 5. Buo/jiornyecKku aKTUBHbIE OPraHu4YecKue coexuHeHus (4 1)

®epmenThl. DepMEHTHI KaK OHOJOTHYECKHE KaTallM3aTopbl OenKkoBOW mpupoasl. OcoOeHHOCTH
¢byukiuonupoBanusi pepMeHToB. Poib (QepMEHTOB B IKM3HEAEATEIHHOCTH >KMBBIX OPraHW3MOB U
HapogHOM xo3siicTBe. Buramuubl. [lonsatue o BuTammuHax. HapylueHwus, CBsI3aHHbIE C BUTAaMHUHAMU:
ABUTAaMUHO3bI, THUIO- M TUNEpBUTAMUHO3bl. Butamun C Kak MNpelCcTaBUTENb BOJAOPACTBOPUMBIX
BUTAMUHOB W BHUTaMHH A KakK MPEICTABUTENb XUPOPACTBOPUMBIX BUTAMUHOB. ['opmonsbl. [loHsTue o
TOPMOHAX KakK TyMOPAJbHBIX PEryJsTOpax KU3HEIEATEIbHOCTH >KMBBIX OpraHu3mMoB. WHCynmuH u
aJpeHalMH KakKk TMpejcTaBuTean TopMoHOB. IIpodmunaktuka caxaproro nuabera. JlexapcTsa.
JlexapcTBeHHAss XUMHUS: OT UATPOXUMHH J0 XUMHOTEpanuu. ACUPUH. AHTUOMOTUKH U AUCOAKTEPHO3.
Hapkornueckue BemectBa. Hapkomanusi, 60opr0a ¢ Hel U TpopHITaKTUKA.

JdemoHcTpaumu.

PaznoxeHue mepokcuaa Boaoposa KaTanazoil ceiporo msica u celporo kaptodens. Komnekmus CMC,
cojepkammx SH3UMbI. Mcnbitanue cpensl pactBopa CMC unnukaropHoit 6ymaroi. Wmmoctpanuu c
¢dororpadusMu KHUBOTHBIX C pa3IMYHBIMH (QOopMaMu aBUTaMUHO30B. KoJulekuus BUTaMHUHHBIX
npenapartoB. McrnbeiTanue cpeibl pacTBopa aCKOpOMHOBOM KHCIOTHI MHANKATOpHOU Oymaroi. McnbiTanue
anTe4yHOro Nnpenapara HHCYJIMHA Ha 6erok. JlomamHss, 1abopaTopHas U aBTOMOOMIIbHAS allTeUKa.

Tema6. UckyccTBeHHbIC M CHHTETHYECKHE OPraHUYeCcKue coeJUHeHH (2 1)

HckycctBeHHble monuMepbl. llomyueHne HCKYyCCTBEHHBIX IMOJIMMEPOB, KaK IPOIYKTOB XHMHUYECKOU
MOJU(UKAIMH TPUPOTHOTO TOJIMMEPHOTO ChIpbs. MIcKycCTBEeHHbIE BOJIOKHA (ALI€TaTHBIN IIEJK, BUCK03a),
UX CBOMCTBA U IPUMEHEHUE.

Cunretnueckue mnonuMepsl. [lonydeHne CHHTETMYECKMX IOJMMEPOB PEAKUMAMHM IOJIMMEPU3ALUU U
nonukoHaeHcauuu. CTpykTypa TIOJUMEpPOB: JIMHEIHas, pa3BeTBIEHHAas U IPOCTPAHCTBEHHAs.
[IpencraBuTENM CHHTETUYECKHUX IIACTMACC: TTOJUATHIIEH HU3KOIO U BBICOKOTO JAaBJIEHHUS, IOJUIIPOIIUIIEH
Y NOMUBUHMWIXJI0pUA. CHHTETHYECKHE BOJIOKHA: JJaBCaH, HUTPOH U KaIpoH.

JdemoHcTpaumnu:



Konnexkuust nmnactmace v u3nenuit u3 HUX. KoOJJIEKIIMU MCKYCCTBEHHBIX W CHHTETHMYECKHUX BOJIOKOH U
u3enui u3 Hux. Pacrno3HaBaHue BOJIOKOH 10 OTHOLIEHHUIO K HATPEBAHUIO M XUMHUYECKUM PEaKkTUBaM
JlabopaTtopubie onbITHI: 15. O3HaAKOMJICHHE C KOJUIEKIMEH MIacTMacc, BOJIOKOH M KayuyyKOB

IIpakTuyeckas padora No2. Pacno3HaBaHue mjiacTMacc ¥ BOJIOKOH

11 kaace
Tema 1. CTpoenue aToma u nepuoanyeckuii 3axkon JI. U. Menneneena (3 4.)

OCHOBHbBIE CBEAECHHUS O CTPOEHMM aroma. Sapo: NpoTOHbI M HEWTpPOHBI. M30TOmBI. DIEKTPOHBI.
DnekTpoHHas 000104YKa. DHepreTudeckuil ypoBeHb. OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0YeK
aTOMOB 3JIEMEHTOB 4- TO U 5- r0 nepuooB nepuogndeckoit cucremsl Jl. . MenzaeneeBa (mepexoHbIX
anemeHToB). [loHATHE 00 oOpOWTANAX: S- W P- OpOUTAIM. DJEKTPOHHBIE KOH(MUTYypallMK aTOMOB
XUMHUYECKUX 1eMeHTOB. [lepuoanueckuii 3akon Jl. 1. MenneneeBa B CBETE YUECHHSI O CTPOEHUH aTOMA.
Otkpeitue J[. WM. MenaeneeBbIM IepuoanuYecKoro 3akoHa. llepuoaumyeckas cucreMa XUMHYECKHX
sanemeHToB JI. M. MenneneeBa - rpadguyeckoe OTOOpaKeHHE MEPUOTUYECKOTO 3akoHa. Duznueckuii
CMBICJI MOPSIAKOBOTO HOMEpPA 3JIEMEHTa, HOMEpa MepuoJa U HOMepa Ipynnbl. BaneHTHbIE 31€KTPOHBI.
[IpuynHBl U3MEHEHUSI CBOMCTB AJIEMEHTOB B MEepUOAax U rpynmnax (IIaBHbIX nmoArpymmax). [lomoxenue
BOJIOPO/iAa B IEPUOJUYECKON CUCTEME.

3HaueHue MEepPUOJUYECKOrO0 3aKOHAa M MEpPUOAMYECKON CHUCTEeMBbl XMMHMUYECKUX diemeHtoB J[. U.
MeneneeBa AJig pa3BUTUS HAYKU U IOHUMaHUS XUMUYECKOM KaAPTUHBI MUPA.

JdemoHcTpaumu.

Pasznuunbie hopMbl IepruoIuvecKol CUCTEMbI XUMHUUYECKUX 37eMeHToB JI. V. MenneneeBa.
JlabopaTopHblii ONBIT

1.KoHcTpynpoBaHue nepuoanuecKoi TaOIHUIIbl 2IEMEHTOB C UCIIOJIB30BAHUEM KapTOUECK.

Tema 2. CtpoeHue BemiectBa (12 4.)

Honnas xumuueckas cBsi3b. Katnonsl u anuonsl. Knaccudukauus monoB. VoHHBIE KpUCTaUIMYECKHE
pemeTku. CBOMCTBa BEIIECTB C 3TUM THIIOM KPUCTAIUIMYECKHX pemreTok. KoBaleHTHas XUMHUYECKas
CBSI3b. DJIEKTPOOTPULIATENBHOCTD, [loNisipHas U HenossipHas KoBaJeHTHbIE CBs3U. Junoms. [lonsgpHOCTh
CBSI3W W TOJSIPHOCTH MOJEKyJlbl. OOMEHHBI M JOHOPHO-aKIENTOPHBIM MeEXaHU3MBI 00pa3OBaHUS
KOBQJIEHTHOM CBSI3U. MoJIeKyJIIpHbIE M aTOMHbIE KpUCTaJuIMdeckue pemeTkd. CBOWCTBa BEIECTB C
STHMHU TUTIIAMH KPUCTAJUIMYECKUX PEHIETOK. MeTaminueckas XuMruieckast cBsi3b. OCOOEHHOCTH CTPOSHUS
aTOMOB MeTajioB. MeTajuiMyeckas XUMUYeCKas CBsSI3b W MeTaJUIMYecKass KpHCTaNIM4ecKasl perieTka.
CBoiicTBa BEIIECTB C 3THUM THIIOM CBs3H. BomoponmHas XuMHYecKash CBS3b. MEXMOJIEKYJsIpHAs |
BHYTPUMOJIEKYJISIpHAasi BOAOPOJHAs CBSI3b. 3HAUEHHE BOJOPOAHOM CBA3M Ui OpPraHU3ALMM CTPYKTYP
ononomumepoB. Ilommmepsl. IlmacTMaccel: TEPMOIUIACTHI M PEAKTOILIACTHI, WX TPEACTABUTENN U
IPUMEHEHHE.

Bonokna: nmpupoaHbie (pacTUTENbHBIE W XUBOTHBIC) H XMMHUYECKHE(MCKYCCTBEHHBIE I CHHTETHYECKHE),
UX MPEJCTABUTENN U IPUMEHEHHE.

["a3000pa3Hoe cocTosTHIE

BemiecTBa. Tpu arperaTHbIXx coOCTOSHUS BOAbL. OCOOEHHOCTH CTpOeHHMsS Tra3oB. MOJSIpHBIH 00BeM
razoo0pa3Hbix BemiecTB. IIpumeprl razoo0pa3HBIX NPUPOIHBIX CMECEW: BO3AYyX, MNPHUPOAHBIN Tras.
3arpssHeHue atMocdepsl (KHCIOTHBIE JT0KIH, TApHUKOBBINA 3 dexT) u 6oprda ¢ HuM. IlpeacraBurenu
ra3o00pa3HbIX BEIIECTB: BOAOPOJ, KHCIOPOA, YTJIEKUCIBIH Ta3, aMMHaK, JTWiIeH. VX momydeHue,
cobupaHue u pacnozHaBanue. JKuJIKoe COCTOSIHUE BEIECTBA.

Bopna. [ToTpeGieHre Boabl B OBITY U Ha TPOU3BOJCTBE. JKECTKOCTh BOABI H CIIOCOOBI €€ YCTPaHSHHUSI.
MuHepanbHbIe BOJbI, UX MCIIOJIB30BaHME B CTOJIOBBIX W JIe4eOHBIX IensaX. JKuakue KpUCTaulbl U UX
IpUMEHEHHE.
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TBeproe cocTossHNUE BEIIeCTBA.

AmopdHbIe TBepAble BEIIECTBA B NPUPOAEC W B KU3HHM 4YEIIOBEKa, MX 3HAUYEHHUE M IPHMEHEHHE.
Kpucrannuueckoe crpoenue BemiectBa. [lucnepcHbie cuctembl. [loHSATHE O AMCIEPCHBIX CHCTEMax.
JucnepcHas ¢asza u nucrnepcroHHast cpena. Kiaccudukanus TUCTIEPCHBIX CHCTEM B 3aBUCHMOCTH OT
arperaTHOro COCTOSIHUSI JTUCIEPCHOM cpelnbl M JucnepcuoHHOW (aszbl. ['pyboaucnepcHble CHCTEMBI:
SMYJIbCUH, CYCIIEH3UH, a3P030J11. TOHKOANUCIIEPCHBIE CUCTEMBI: ey U 3011. COCTaB BEIIECTBA U CMECEH.
BemecTBa MOJIEKyJIIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
[TonsTHEe «10M1s» U €€ pa3HOBUAHOCTH: MaccoBas (J10JIs1 2JIEMEHTOB B COEIMHEHUH, JJ0JIs1 KOMIIOHEHTA B
cMecu— J0Jsl TpuMecei, J0Js PAacTBOPEHHOIO BellecTBa B pacTBope) U oObeMHas. Jlons BbIxona
IIPOJYKTa peakLuu OT TEOPETUUECKH BO3ZMOXKHOIO.

JdemoHcTpanmu.

Mopenb KpUCTAJUTMUECKOM peleTKy Xjopuaa Hatpus. OOpa3ibl MUHEPATIOB C HOHHOM KPUCTaUINYECKOM
PELIETKON: KalblUTa, ramuTa. MoJenu KpUCTAIUIMYECKUX PEIIETOK «CYXOro JbJa» (Wiu Hoxaa), anmasa,
rpaduta (mam kBapra). Moxens monekyasl JIHK. OOpasmner mmactmace  (peHomodopmanbaeruasbie,
MOJINYPETaH, MOJUITUIICH ,TOJUTIPONTUICH, TIOTUBUHWIXJIOPHT) ¥ U3/ICTHUS U3 HUX.

OO0pa31bl BOJOKOH (IIEPCTh, LIENKAI[ETATHOE BOJIOKHO, KAIIPOH, JIABCAaH, HEMIIOH) U U3JIENHSI U3 HUX.
OOpa3ipl HEOPraHWYECKUX IOJUMEpPOB (cepa IUIaCTHYECKasi, KBapll, OKCHJ AIIOMHUHUS, TPUPOIHBIC
AIFOMOCWJIMKATBI). Mozenb MOJIIpHOrO oO0beMa ra3oB. TpH arperaTHbIX COCTOSIHHSL BOJbL. OOpasiibl
HAKUM B YailHWKE W TpyOaX IEHTPaJbHOrO OTOIUIeHHs. JKeCTKOCTh BOJBI M CIOCOOBI €€ YCTpaHCHHSI.
[Tpubops! Ha kuIKUX KpucTamuiax. O0pa3ibl pa3NIuYHBIX JUCHEPCHBIX CHCTEM: 3MYJBbCHH, CYCIIEH3HIA,
aspo3soseid, reneit u 3oiei. Koarymsimms. Cunepesuc. Dpdext Tunmans.

JlabopaTopHble ONBITHI.

2. OnpeneneHue TUNA KPUCTAUIMYECKON PEIIETKH BEIIECTBA U ONTMCAHUE €r0 CBOWCTB.

3. O3HaKOMJICHHE C KOJUICKIIHEH TIOJTMMEPOB: TIACTMACC M BOJIOKOH U M3JICIUS U3 HUX.

4. McnpITaHue BOJIBI HA )KECTKOCTh. Y CTPAHEHHE KECTKOCTH BOJBI. 5. O3HAKOMIIEHHE ¢ MUHEPAIbHBIMH
BoJaMu. 6. O3HAKOMJICHUE C IUCTICPCHBIMU CUCTEMaMH.

IpakTuyeckasi padora No 1. [Tonyuenue, cobupanue U pacrio3HaBaHHUE Tra30B.

Tema 3. Xumnueckue peakuuu (8 4.)

Peakiumn, uaymue 0e3 M3MEHEHHUS COCTaBa BEILECTB. AJIIOTPONMS W aJUIOTPOIHBIE BUIOM3MEHEHUS.
[IpuuyuHBl anmoTponuu Ha npuMepe MoauduKanui Kuciopona, yriaepona u docdopa. O30H, ero
Ouosiornyeckas poJib.

N3omepsl u nzomepus.

Peakuuuy, naymue ¢ U3MEHEHHEM COCTaBa BEIIECTB. Peaknuu coeMHEHMs, pa3lIoKeHUs, 3aMEIEHUs U
oOMEHa B HEOPTraHWYECKOW M OpraHuyeckol XuMuH. Peakiuu 5k30- U sHAOTEpMUYECKHE. TeruioBoi
3G dEeKT XUMUYECKOH peakiui U TEPMOXUMHUUECKUE YpaBHEHUs. Pe akiiuy ropeHus, Kak YacTHbIN cirydait
9K30TEPMHUUYECKUX PEAKIIHM.

CKopocTh XMMHMYECKOM peakIMH. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peakUuu OT IPHUPOIbI
pearupyromux BeELIECTB, KOHILEHTPALUK, TEMIIEpaTyphl, IUIOLIAJAN IOBEPXHOCTH COIPUKOCHOBEHUS M
KaTajau3aTopa.

Peakuuu romo- u rereporennsle. [lonsaTue o kartanuse u karaauzatopax. DepMeHTHl Kak OMOJIOTHYECKHE
KaTaln3aTtopel, OCOOEHHOCTH MX (YHKUHOHHpOBaHUSA. OOPaTUMOCTh XUMHUYECKUX  PEAKIHH.
HeoOpatumble u oOpatuMble xumudeckue peakuuud. CoOCTOSHHE XMMHYECKOTO paBHOBECUS JUIsS
00paTUMBIX XUMUYECKUX peakuuil. CriocoObl CMENeHHsI XUMHUYECKOT0 PaBHOBECHS Ha IpUMepe CUHTe3a
ammuaka. [IoHsTue 00 OCHOBHBIX HAYYHBIX MPUHIUIIAX TPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHaKa HIIN
CEpPHOM KUCIIOTBHI.

Ponpb Boapl B xuMuyeckoil peakuuu. VictTuHHBIE pacTBOphl. PacTBOpHMOCTh M KiaccU(UKAIUS BEIIECTB
10 TOMY IIPU3HAKY: PaCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.
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OJNEKTPOIUTBI U HENIEKTPOJIUTHL. DJIEKTPOJIMTUYECKAs Aucconuanys. KucinoTel, OCHOBaHHS M COJHU C
TOYKHA 3PEHHUS TEOPUM  DJIEKTPOJIMTHUYECKOW  AuccOLMalMM. XUMUYECKHE CBOWCTBA  BOJBI:
B3aUMOJICHICTBHE C METaJUIaMU, OCHOBHBIMM M KHCJIOTHBIMU OKCHJIA MU, pa3joXeHHe u oOpa3oBaHHE
KPUCTAJUIOTUAPATOB. Peakuuu ruaparanuid B OpPraHUYECKOM Xumuu. ['Maponu3 oOpraHudeckux u
HEOPraHUYECKUX COCANHECHHUN.

HeoOpatumpiii ruaponus. OOpaTUMBIN THAPOIH3 COJNICH. [ MApOau3 OpraHMYecKUX COCIMHEHHHA M €ro
MPAKTUYECKOE 3HAUCHHE JIJIsl MTOTYUYEHUS THAPOIM3HOTO CIIMPTa U MbUIa. buojornyeckas posib ruipoiau3a
B IUTACTUYECKOM U SHEPreTHYeCKOM OOMEHE BEIIECTB U YHEPTHH B KIIETKE.

OKHCIIUTENbHO- BOCCTAaHOBUTENbHBIE peakiuu. CteneHb okucieHus. OnpeeneHne CTeneHn OKUCICHUs
o Gopmyne coeaunenus. [lonstre 06 OKUCIUTETHLHO- BOCCTAHOBUTEIBHBIX

peakuusax. OKUCIEHUE U BOCCTAHOBJICHUE, OKUCIUTENb U BOCCTAHOBUTEIb. DJIEKTPOIU3. DIEKTPOIN3 KaK
OKHUCJIUTEIHHO-BOCCTAHOBUTEINBHBIN MpoIecC. DIIEKTPOIU3 PACcIUIaBOB U PACTBOPOB HA MPUMEPE XJIOPHIA
Hatpus. [IpakTrueckoe mpuMeHEHUE AIEKTPOIN3a. DIECKTPOITUTHUECKOE IMOTYyUYECHHUE aTIOMUHHUS.

JdemoHcTpanmu.

[IpeBparmenue kpacuoro gocdopa B 6enbrit. O3oHaTop. Moaenu Mosiekys H- OyTaHa U n300yTaHa.
3aBUCUMOCTh CKOpPOCTU pE€aKkUMUH OT IPUPOABl BELIECTB Ha IMpPUMEPE B3aUMOJAEWUCTBUS PACTBOPOB
Pa3IMYHBIX KUCIIOT OJIMHAKOBOW KOHIIEHTPALIUU C OIMHAKOBBIMU TPAaHYJIAMH LIMHKA U

B3alMOJICHCTBUS OJMHAKOBBIX KYCOYKOB pAa3HbIX METAJIOB (MarHus, LMHKA, eJie3a) C COJSHOU
KHCIIOTOMN. B3auMopeiicTBre pacTBOPOB CEPHOM KUCITIOTHI C paCTBOpPaMU THOCYJIb(aTa HATPUS Pa3IMuHOM
KOHLEHTpalUu U TemnepaTypsl. Moaens kunsiero cios. Pasnoxxenne nepokcua BoI0Opoaa ¢ HOMOUIbIO
karanu3atopa (okcuaa mapranua (IV)) u kartamasel celporo msica u celporo kaptodens. I[Ipumepsr
HEOOpaTHUMBIX PeaKUui, UAYIIHX ¢ 00pa3oBaHMEM OCaJKa, Ta3a WM BOJbL. B3ammoneiicTBue nuTHS U
Hatpus ¢ Boaoi. [Tomyuenue okcuna docdopa (V) u pacTBOpeHHE €ro B BOJI€; UCIBITAHUE MOTYYECHHOTO
pactBopa slakMycom. OOpa3ibl KPUCTAIUIOTUAPATOB.

HcnbiTanue pacTBOPOB AJIEKTPOJIUTOB M HERIEKTPOIUTOB Ha MPEAMET AUCCOLMALMH. 3aBUCHUMOCTh
CTENEHU D3JIEKTPOIMTUYECKON AMCCOIMAMM YKCYCHOM KHCIOTBI OT pa3z0aBieHusl pacTBopa. ['maponus
KapOuna kanpuuda. ['uaponus kapOOHATOB IIEIOYHBIX METAJUIOB M HHUTpAToB IMHKA wian cBuHOa (II).
[Tonyuenune mbina. [Ipocreiinme OKMCIUTENIbHO- BOCCTAHOBUTEIbHBIE PEAKIMH: B3aUMO/IEHCTBHE IIMHKA C
COJISIHOM KHCIOTOM M kene3a ¢ pacTtBopoM cyibdara menu (II). Moapens snextponusepa. Monenb
ANEKTPOJIU3HON BaHHBI JUIS MTOJTyUYEHUS aTFOMUHMUSL.

JlabopaTopHbIe ONBITHI.

7. Peakius 3aMelieHHs] MEAM JKEJIe30M B pacTBope MeAHoro kymopoca. 8. Peaknum, uaymue c
o0pa3oBaHMeM Ocajika, ra3a U BoAbl. 9. [lomyueHune KuCIOpoAa pasziIokKeHHEM MEepPOKCHIa BOAOPOJAA C
nomombio okcuga wmapranma (IV) um karamaser ceiporo kaprodens. 10. Ilomydyenwe Bomopona
B3aMMOJEHCTBUEM KUCIIOTHI ¢ HIMHKOM. 11. PaznuuHble ciyyau rugponusa comnei.

Tema 4. BemiectBa u ux cpoiicrsa (9 u.)

Meramibl.  B3aumMopeicTBHE METAUIOB € HEMETaulaMH  (XJIOpOM, CEepodl U KHUCIOPOIOM).
B3aumoneicTBuE IIETOYHBIX M IIEIOYHO3EMENBHBIX METAIJIOB C BOJOW. OJIEKTPOXUMHYECKHH psif
HanpsHKEHUHA MeTauioB. B3anmoaeicTBre METAIIIOB C paCTBOPaMU KHCIIOT M COJIEH. AJTFOMUHOTEPMUS.
B3aumoneiicTBre HaTpuUs ¢ ITAHOJIOM U (PEHOJIOM.

Koppo3us meramnoB. [loHsTHe 0 XMMHUYECKON M 3JIEKTPOXMMHUYECKOW KOppOo3uH MeTayuioB. CrocoOsl
3alIUThl METAIOB OT Koppo3uu. Hemeramsl. CpaBHUTENbHAS XapaKTepUCTHKA TaJIOT€HOB Kak Hanbosee
TUMWYHBIX TIpeAcTaBuTene HemerawioB. OKUCINUTEIbHBIE CBOMCTBA HEMETAIIOB (B3aUMOJEICTBHUE C
MeTaJulaMd ¥ BOJOpOJioM), BoccTaHoBHUTENbHBIE CBONCTBA HEMETAJUIOB (B3auMmojeilicTBue c Ooiee
AIEKTPOOTPHULIATEIBHBIMA HEMETAJUIAMH U CIIOKHBIMHU

BELIECTBAMU- OKUCIIUTEISIMU).

Kucnotsl Heopranmueckue u opranuueckue. Knaccuduxanus xucioT. XuMHUYeCKUE CBOWCTBA KUCIOT:
B3aMMOJCICTBUE C METaNIaMH, OKCHUAAMHM METAJJIOB, TMAPOKCHIAMH METAJJIOB, COJSMH, CHUPTaMHU
(peakuus stepudukanuu). OcoOble CBONCTBA a30THOM M KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI.
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OcHoBaHus HeopraHuveckue u opranndeckue. OCHOBaHMS, UX KiacCUUKAIMsI. XUMAYECKHE CBOMCTBA
OCHOBaHMI: B3aNUMOJICHICTBUE

C KACIIOTaMH, KUCJIOTHBIMU OKCHUJIAMHU U COJIsIMU. Pa3nokeHne HepacTBOPUMBIX OCHOBaHUH.

Comu. Knaccubukanus conei: cpeaHue, KHCIble W OCHOBHBIC. XHMHYECKHE CBOWCTBA COJICH:
B3aUMOJICHCTBUE C KMCIIOTAMH, LIEI0YaMu, MeTaJulaMH U coyiiMU. [IpencraBurenu coneil U ux 3HaYEHUE.
Xnopupa HaTpus, KapOoHAT Kanbiwms, Gocdar xampuus (CpeqHUE COJHM); THAPOKAPOOHATHI HATPHUS H
aMMOHUs (KHUCIBIe conr); runpokcokapobonar menu (II) - mamaxur (ocHOBHas coib). KauecTBeHHBIC
peaKuu Ha XJIOPHI-, CyIbdaT-, U KapOoHAT- aHMOHBI, KATHOH aMMOHUs1, KaTuoHkI xkene3a (1) u (I1I).
['eneTndeckass CBsA3b MEXJy KilacCaMd HEOPraHMYECKUX W OpraHu4eckux coequHeHui. llonsatue o
TEHETUYECKOM CBSA3M U N'€HETUUYECKUX psaax. [ eHeTudeckuil psa Meraiia. ['eHeTnyeckuii ps Hemerauia.
Oco0eHHOCTH TeHETUYECKOTO psiZia B OPraHuYeCKOW XHUMHUH.

JdemoHcTpanmuu.

Komnekuust oOpas3uoB MeramnoB. B3aumopneiicTBue HaTpusi U CypbMbI C XJOPOM, JKe€jle3a C CEpoil.
I'openue maruus v alnrOMUHMS B KUCIIOpOAe. B3auMoaeHCTBHE 1IEI0YHO- 3€MEIbHBIX METAJIIIOB C BOJOM.
B3anmopeiictBue HaTpuss C 3Ta HOJIOM, LHMHKAa C YKCYCHOM KHCIOTOW. AJOMHUHOTEPMUS.
B3aumopeiictBue Meau ¢ KOHUEHTPUPOBAHHOM a30THOW KHUCIOTOW. Pe3ynbpTaTbl KOppO3MHM METAILIOB B
3aBUCUMOCTH OT YCJIIOBHM €€ MPOTEKAHUS.

Konnexkuust o6pa3iioB HemeramuioB. B3zaumoselcTBre XJIOpHOM BOJIBI ¢ pacTBOpOM Opommuaa (Moauzaa)
kanus. Kosuiekuust mpUpOIHBIX OpraHudeckuX KuciaoT. Pa3baBrneHue KOHILIEHTPUPOBAHHOW CEepHOU
KHMCJIOT. B3aumonelcTBie KOHIEHTPUPOBAHHOM CEPHON KUCIIOTHI C CaXapoM, LEJUIK0I030M U MENBIO.
OO6pa3ibl MPUPOAHBIX MUHEPAIOB, COAEPKAIINX XJIOPUJ HATpHs, KapOoHAT KajbIus, pocdaT Kaablusl U
ruapokcokap6onar meau (II) . O6pa3upbl NUIIEBBIX IPOIYKTOB, COAEPKAIIUX MMAPOKApOOHATHI HATPUS U
aMMOHHS, UX CMOCOOHOCTh K Pa3jOXKEHUIO MpU HarpeBaHuu. [ amenue conpl ykcycoMm. KauecTBeHHBIE
peakuuy Ha KaTUOHBI U AHUOHBI.

JlaGopaTopHble ONBITHI

12. WcnblTanue pacTBOPOB KUCIOT, OCHOBAHUM M cojeil unaukaropamu 13. B3zaumonelicTBue coisiHOM
KHCJIOTBI M PAacTBOPa YKCYCHOM KHUCJIOTBI ¢ Mertajuiamu. 14. BzaumonelicTBue COJIIHOW KHUCJIOTHI U
pacTBopa YKCYCHOM KHCIOTBI ¢ OCHOBaHMAMHU. 15. B3ammoneilcTBue COJISHOW KHUCIOTHI M pPacTBOpa
YKCYCHOM KHUCIOTHI ¢ coisiMu. 16. [lomyueHne u cBOWCTBa HEPAaCTBOPUMBIX OCHOBaHMM. 17. I'maponus
XJIOPUJOB W alleTaTOB IIEJIOYHBIX MeTaioB. 18. O3HaKOMIIEHHE C KOJUICKIIMSAMH: a) METaJIoB; 0)
HEMETAJJIOB; B) KUCIJIOT; I') OCHOBaHMH 1) MHHEpAJOB U OMOJIOTMYECKUX MAaTEpUaloB, COAEPKAIIUX
HEKOTOpBIE COJIN

IIpakTnyeckas padora No 2. PemeHne 3JKCIEPHMMEHTANBHBIX 32424 HAa HICHTHQHKALHUIO
OpPraHN4YecKMX U HEOPraHMYeCKUX coeJHHeHU N

13



3. TemaTuyeckoe IVIAHUPOBAHNE 110 XUMUH
10 kynacc (0a30BbIil YPOBEHB).

Pacnpenenenue yueOHOro BpeMeHU OCBOCHMS

OCHOBHOT0 cofep:xxanus (34 yaca)

Tema
KouunyecTBo IMpakTuy. KonTpo..
4acoB
padoThbI padoThbI
IToBTOpeHue 2 1(crapToBbIil
KOHTPOJIb))
Brenenne 1 -
Teopust XuMHUYECKOTO CTPOEHUS 2
OpraHMYECKUX BEILECTB
VYT1I1eBOIOPOABI U UX IPUPOIHBIE 11 1
MCTOYHUKU
Kucnopoaconep:xaiue coeIMHEHUS 8 - 1
1. UX IPUPOIHBIE HCTOYHUKU
A30TCcoAepKAIIKNE COETUHEHUS U UX 4 1
HaX0XJICHUE B )KMBOW IIPUPOJIE
buonoruuecku akTuBHBIE 3
OpraHUYECKNE COCTUHEHUS
HcKyccTBEHHBIE U CHHTETUYECKHE 3 1
OpraHMYECKNUE COCTUHEHUS
Uror 34 2 3
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Ne i/

Paznen. Tema.

IIpakTHyeckne padboThl,
KOHTPOJIbHbIE PadO0ThI.

I[lnannpyemble pe3yabTaThl (B
coorBercTBHM ¢ DI'OC COO)

Brenenue (149)

Tema 1. Teopus
XUMHUYECKOTO
CTpOCHUS
OpPraHUYECKUX
BEIECTB (2 4)

[IpenmeTHbIe pe3yJbTaThl,
(opMupyeMble NMpPH H3yYeHUH pa3jesia:
3HATh IIOHATUA

OpraHuveckas XUMHS, MIPUPOIHBIE,
MCKYCCTBCHHBIC n CUHTCTHYCCKHUC
OpPraHUYeCKUE COCIUHEHHsSI, BaJICHTHOCTb,
M30MCpHsI, OCHOBHBIC IIOJIOKCHUA TCOPUU
XUMHAYECKOTO  CTPOCHHS  OPraHHUYECKUX
BeiectB A.M. Bytneposa

JIMYHOCTHBIE Pe3yIbTaThI,
(opmupyeMble Npu U3y4YeHUH pa3aeia:
HAYYHTHCS AaHAJTM3UPOBATh HHPOPMAILIUIO,
(hopMHUPOBaHHE [ETIOCTHOTO
MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
NPaKTUKU, CMBICIIOBOE YTCHHUE.
MeTtanpeaMeTHbIe pe3yJbTaThl,
(opMupyeMble MPU U3YyUYEeHHH pa3/esa:
Ilo3naBaTenbHbIe YV /[

-yMCHHE OIIPENeNATh TIOHSITHS,
YCTaHaBJIMBATb MMPUIUHHO-CJICACTBCHHBIC]
CBSI3W, YMEHHE CO37[aBaTh, MPUMEHSITh H
npeoOpa3oBbIBaTh 3HAKM W CHMBOJIBI,
MOJICITA M CXEMBI JIJISl PEIICHHSI YYSOHBIX U

[O3HABaTEJIbHbIX  3ajady, CMBICJIOBOE
YTECHHUE.
PeryasituBubie YY/|

-YMEHHE CaMOCTOSITEIILHO ONPEAETATh
[1e7T1 CBOETO 00y4YEeHUSsI, CTAaBUTh U
(dhopMynupoBath st ce0si HOBBIE 337a4U B
yueOe 1 IM03HaBaTeIbHOMN eI TETbHOCTH,
pa3BUBATh MOTHBBI U UHTEPECHI CBOCH
[103HABATEIIbHON JIEATEIbHOCTH.

- YMEHHE COOTHOCUTH CBOM JIEHCTBHS C
[UTAHUPYEMBIMH pe3yJIbTaTaMU, BIaICHHIE
OCHOBAMHU CAMOKOHTPOJISI, CAMOOLIEHKH.
KommyHukaruBHbie YY /|

-yMeHue OpPraHU30BBIBAThH yuebHoe
COTPYJHUYECTBO, (bopMyIHpOBaTH,
ApryMEHTUPOBaTh W OTCTaWBaTh CBOE
MHEHHE, (QOpPMHpPOBaHWE W  paA3BUTHE

KOMIIETEHTHOCTHU B o0nactu
VCIIOJIb30BAHMS MH(pOpPMaIMOHHO-
KOMMYHHKAIMOHHBIX TEXHOJIOT U,

BJIAJICHUE YCTHON ¥ MMCbMEHHOW PEYBIO.

Tema 2.

YT1eBo10poabl U

KonTtposbnas padora
Ne 1 «YrneBogopoap»

IIpenmeTHbIe pe3yJbTaThl,
(opmupyemMble npu U3yYeHUH pa3aea:
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UX IPUPOAHbBIE
nctounuku (114.)

3HATH ONPECICHUS, O0ITHe (POPMYIIBI,
0COOCHHOCTH XUMUYECKOTO CTPOSHUS 1
HOMEHKJIaTyphl aJIKaHOB, aJIKEHOB,

QKA IMEHOB, AJIKHHOB, QpEHOB U UX
POU3BOTHBIX.

YMeThb 3anIuChIBaTh ypaBHEHUS
XUMHYECKHUX PeaKIHii, XapaKTepPU3YyIOIIUX
XMMHYECKHUE CBOICTBA YIJIEBOJOPOAOB U
CIIOCOOBI UX MOyUEHUs

JIN4HOCTHBIE Pe3yJIbTAThI,
(popmMupyemMble Npu U3y4YeHUH pasjesia:
HAy4UTHCS aHAIM3UPOBATH HHPOPMAIIHIO,
(hopMUpoBaHHE OTBETCTBEHHOT'O
OTHOILEHHUS K YYEHHUI0, OCO3HAHHOMY
BBEIOOPY M IMOCTPOCHMIO JTalIbHEUIIICH
VHIMBUYaIbHOW TPAEKTOPUU
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B
Mupe podeccuii 1 mpodeccnoHaTHHBIX
MPEANOYTEHUM.

MeTanpeaMeTHble pe3yJabTaThl,
(opmupyemMble Npu U3y4eHUH pa3jeia:
Ilo3naBaTenbHbIe Y'Y [

-YMEHUE OIPEAETATh MOHATHUSA,
yCTaHABJIUBATH MPUINHHO-CIICACTBEHHBIE
CBSI3H, YMEHHE CO3/1aBaTh, IPUMEHSTH U
peoOpa30BhIBATH 3HAKU U CUMBOJIBI,
MOJIEIH U CXEMBbI JJIsl PEeIIeHUs] Y4eOHbIX U
[H03HABATEJIbHBIX 33]1a4, CMBICJIOBOE
YTEHHUE.

PeryasituBubie YY/|

-YMEHHE CAMOCTOSITEIBHO ONPEIEISITh
[1e7T1 CBOETO 00Yy4YEeHUSsI, CTAaBUTh U
(dbopMynupoBath st ce0s1 HOBBIE 337a4H B
yueOe U M03HaBaTeIbHOMN JESITETbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH
[103HABATEIbHOW JIEATEIBHOCTH.

- YMEHHE COOTHOCUTH CBOM JIEUCTBHS C
[JIAHUPYEMBIMU PE3yJIbTaTaMH, BIaJICHUE
OCHOBaMH CaMOKOHTPOJISI, CAMOOLIEHKH.
KomMmyHukarusHbie Y Y]

-YMEHHUE OPTaHU30BhIBAaTh yueOHOE
COTPYJIHUYECTBO, (OPMYIUPOBATH,
ApryMEHTHUPOBAaTh U OTCTaUBaTh CBOE
MHEHHE, (opMUpOBaHUE U Pa3BUTHE
KOMITETEHTHOCTHU B 00J1acTH
HCTI0Th30BaHUSI HHPOPMAITUOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH,
BJIAJICHUE YCTHOM Y MMCbMEHHOW PEYBIO.

Tema 3
Kucnopoaconepxa
[[1€ COCTUHEHUS H.
X IIPUPOJHEIE

KonTtposbnas padora
No2.,
«Kucnopoaconepxkamue
OpraHHyYecKue

IIpenmeTHbIe pe3yJibTaThl,
(hopmupyemble npyu U3yuyeHNHU pazaesa:
3HATh ONpeeNeHus, o0Iue GopMyIIbI,

0COOCHHOCTH XHUMUYECKOT0 CTPOCHUA U
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MCTOYHHKH (8 49.)

BE€IICCTBa»

HOMEHKJIATYPBI MPECITbHBIX 0JTHOATOMHBIX
MHOTOQTOMHBIX U apOMaTHUYECKHUX
CIIUPTOB, aJIbJCTHUIOB, ITPEICTbHBIX
0JIHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
CIIOXHBIX (DUPOB,)KUPOB, YIIICBOIOB.
'YMeTh 3aIuChIBaTh YPABHCHHUS
XUMHYECKHX PEaKIIHid, XapaKTePHU3YFOIIHUX
MX XUMHYECKHE CBOMCTBA M CIIOCOOBI
MOJTyYCHUS

JIM4HOCTHBIE pe3y/bTaThl,
(popmupyemblie npu U3y4YeHNH pasjesia:
HAY4YUThCS aHAJIM3UPOBATh HHPOPMALIUIO,
(hopMHUpOBaHHE OTBETCTBEHHOTO
OTHOILIECHMSI K YUYEHHIO, OCO3HAaHHOMY
BHIOOPY U IOCTPOCHUIO JalIbHEHIIEH
WH/IMBUAYAIbHOW TPaeKTOPUH
o0Opa3oBaHMs Ha 6a3e OPUCHTUPOBKH B
Mupe npodeccuii 1 npopeccrnoHaIbHbIX
MPEATOYTEHUN.

Ilo3naBaTenbHbIe YY /[

-yMeHue OTIpeEIIATh HOHSTHUSA,
yCTaHAaBJIMBaTh [PUYMHHO-CIIE/ICTBEHHbIE
CBSI3M, YMEHHUE CO3/1aBaTh, NPUMEHATH U
npeoOpa3oBbIBaTh 3HAKW U CHMBOJIBI,
MOJIEIIM U CXEMBI Ul PEIIeHUs] YUYEOHbIX U
[IO3HABATEJIbHBIX  3ajady, CMBICJIOBOE
YTEHUE.

PeryasituBubie Y'Y/l

-YMEHHUE CAMOCTOSITEIILHO ONPEEIISTh
[IeJT1 CBOETr0 00y4eHUs!, CTaBUTh U
(hopMynupoBath 1l ce0s1 HOBBIE 337a4U B
yuebe U Mo3HaBaTeNbHON 1eATEIbHOCTH,
[pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH
[103HABATEJILHOMN J1€ATEIbHOCTH.

- YMEHHE COOTHOCUTH CBOU JEHCTBHUS C
[UIAHUPYEMBIMH pe3yJIbTaTaMU, BIaJJEHUE
OCHOBaMHU CaMOKOHTPOJISl, CAMOOLIEHKH.
KommyHnukatuHblie YY /|

-YMEHUE OPraHNU30BbIBaTh yueOHOE
COTPYAHUYECTBO, (HOPMYIUPOBATD,
ApryMEHTHPOBATh U OTCTauBaTh CBOE
MHEHUE, JOPMHUPOBAHUE U Pa3BUTHE
KOMIIETEHTHOCTH B 00J1acTH
MCTI0JIb30BaHUs MH(POPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
BJIaICHUE YCTHON M MHCbMEHHOM peybIo.

Tema 4.
A30TCoaepIKalue
COCOANHCHUA U UX
HAXO0X/ICHUE B
PKUBOW ITPUPOJIE

IIpeameTHbIC pe3yJabTaThl,
(popMupyeMble NPU H3YyUYEHHH pa3jeJia:
3HATH ONpesesieHus, oome Gopmyibl,
0COOEHHOCTH XUMHUYECKOTO CTPOCHUS 1

HOMCHKJIATYPbl aMWHOB, aMUHOKHUCJIOT,
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(44.)

OENKOB.

'YMeTh 3aMuChIBaTh YPaBHEHHUS
XMMHYECKHUX PeaKIHii, XapaKTePU3YIOIIUX
X XMMUYECKHE CBOMCTBA U CIIOCOOBI
moJrydeHus. 3HaTh PYHKITUU OCIIKOB B
PKUBBIX OpTaHU3MaXx.

JInuHOCTHBIE pe3yJIbTaThl,
(opmupyeMblie Npu U3y4YeHUH pa3jelia:
HAYYUTHCS aHAJTM3UPOBATh UH(OPMALIUIO,
(hopMHUpOBaHHE OTBETCTBEHHOTO
OTHOIICHUS K YUEHUIO, OCO3HAHHOMY
BHIOOPY U IOCTPOCHUIO JalTbHEHIICH
WHAUBUIYaIbHON TPAEKTOPUU
o0pa3oBaHus Ha 6a3e OPUCHTUPOBKU B
MUpe npodeccuii 1 mpodhecCHoOHATBHBIX
[PEIIIOYTEHUN.

Ilo3naBaTenbHbIe YY /[

-yMEHHE OTIPE/ICIISATh MIOHSTHS,
YCTaHABIMBAaTh MPUYMHHO-CIIEICTBEHHBIC
CBSI3M, YMEHHUE CO3/1aBaTh, MPUMEHATH U
npeoOpa3oBbIBaTh 3HAKW U CHMBOJIBIL,
MOJICTH U CXEMBI IS PEIICHUsT YIYCOHBIX U
MO3HABaTENIbHBIX  3ajad, CMBICIIOBOE
YTCHHE.

PeryasituBubie YY/]

-YMEHHE CaMOCTOSITEIIEHO OTPEACTIATh
eI CBOETO 00yUYeHUsl, CTABUTh U
(hopMyIHpOBAaTh AJIst ce0s1 HOBBIC 3a71a4H B
ydeOe 1 M03HaBaTeIbHOU ASITENbHOCTH,
[pa3BHBATh MOTHBBI U HHTEPECHI CBOCH
MO3HABATENILHOMN J1eATEIHHOCTH.

- YMEHHE COOTHOCUTH CBOM JICHCTBHS C
[UTAHUPYEMBIMH Pe3yJIbTaTaMu, BIaJIcHUE
OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH.
KommyHnukatuublie YY ]

-yMEHHE OPTaHU30BBIBATh YIeOHOE
COTPYJIHUYECTBO, (OPMYITUPOBATH,
AQpPryMEHTHPOBATh U OTCTaNBATh CBOEC
MHEHHE, (popMHUpOBaHHUE U Pa3BUTHE
KOMIIETEHTHOCTH B 00J1aCTH
MCTIONB30BaHUsl HH(POPMAIIMOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHH,
BJIa/ICHUE YCTHOM M MUChMEHHOU PEUblo.

Tema 5.
buonornuecku
AKTHUBHBIE
OpPraHuYeCKUE
coenHEeHUS (3 4.)

IIpenmeTHble pe3yJibTaThl,
(opmupyemble Npu U3y4YeHNH pasgesia:
3HAThH OnpesesieHus: (epMeHTOB,
BUTaMUHOB, TOPMOHOB, UX BIIUSHUE HA
(hyHKIIUH 5KUBBIX OPTaHU3MOB

3HATHh OCHOBHBIE I'PYIIIBI JIEKAPCTB U
00JacTH UX PUMEHEHUS

JInuHOCTHBIE pe3yJIbTaThl,

(opmupyemMble Npu U3yUYeHUH pa3jeia:
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Hay4UTHCS aHAJIM3UPOBATH TAOIMYHYIO U
rpaduueckyro HH(pOpMaIuio,
(hopMUpOBaHHE OTBETCTBEHHOT'O
OTHOIICHUS K YICHUIO, OCO3HAHHOMY
BBEIOOPY M IMOCTPOCHUIO JTalIbHEHUIIICH
VHIMBUAYATBHON TPACKTOPHUH
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B
Mupe npodeccuii 1 mpophecCuOHATBHBIX
MPEAOYTECHUMN.

Ilo3naBaTenbHbIe Y'Y /[

-yMeHue OTIpeeIsATh MOHSTHUSA,
YCTaHABIMBATh TPUYUHHO-CIICICTBEHHBIC
CBSI3M, YMEHHUE CO3/1aBaTh, MPUMEHITH U
MpeoOpa3oBhIBAaTh 3HAKM W CHMBOJIBI,
MOJIETIM U CXEMBI Ul pelleHusl Y4eOHbIX U

[M03HABaTEIbHBIX  3ajad, CMBICJIOBOE
YTEHUE.
PeryasituBubie YY/|

-YMEHHUE CAMOCTOSITEIILHO ONIPEIENIATh
[[€JI1 CBOETO OOyYEHHUsI, CTABUTh U
(bopMyIHpoBaTh AJis ce0s1 HOBBIE 3ajauyl B
yueOe U 1103HaBATEIbHON AESITEbHOCTH,
pa3BUBATh MOTHBBI U UHTEPECHI CBOEH
[103HABATEJILHON JEATEIbHOCTH.

- YMEHHE COOTHOCUTb CBOU JACUCTBHUSI C
[UIAHUPYEMBIMH pe3yJIbTaTaMu, BIIaICHUE
OCHOBaMHU CaMOKOHTPOJIS, CAMOOLIEHKH.
KommyHukaTuBHbie YY /|

-yMEHHME OPraHU30BbIBAaTh YueOHOE
COTPYJIHUYECTBO, POPMYIUPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOE
MHEHUE, QOPMUPOBAHUE U pa3BUTHE
KOMIIETEHTHOCTH B 00JIaCTH
MCII0JIb30BAaHUS HH(OPMaLMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHUH,
BJIaJICHUE YCTHOW U MUCBMEHHOW PEYbIO.

Tema 6.
VCKyCCTBEHHBIE U
CHHTETHYCCKHE
OpraHUYEeCKHe
coeuHeHU (34.)

IIpakTyeckas padora
Nel «Pacmo3naBanme
IJIACTMACC U BOJIOKOHY.
IIpakTnyeckas padora
Ne 2 «Pemenue
AKCIIEPUMEHTAITLHBIX
3a/1a4 I10
pacro3HaBaHHIO
OpraHHYECKHUX
BEILIECTBY.

IIpenmerHble pe3yJbTaThl,
(popmupyemMble npu M3yYeHHMH pazgena:
3HATB, 4TO IIPEJICTaBIISIET coboit
HMCKYCTBCHHBIC n CHHTCTHUYCCKHUEC
NOJMMEPBl, CHOCOOBI  HMX  IMOJYYCHHS
peakuuein MIOJINMEpHU3ALUT "
MOJIMKOHACHCALUN

JIMYHOCTHBIE pe3yJbTaThbl,
¢dopmupyemMble pu M3y4YeHUH pa3jena:
Hay4YUTHCS aHATU3UPOBATH HH(OPMAITHTO,
(hopMUpOBaHHE OTBETCTBEHHOTO
OTHOIIEHUS K YYEHUI0, OCOZHAHHOMY
BBEIOOPY U TIOCTPOCHUIO JallbHEHIIIeH
VHIUBUTYaTbHON TPACKTOPUH
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B

Mupe npodeccuii U npodhecCHoHaATbHBIX
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MPEIOYTECHUM.

Ilo3naBaTenbHbIE YY /[

-yMECHHE OTIpEIETIATh MOHSATHS,
YCTaHaBJIMBATb MMPUIUHHO-CJICACTBCHHBIC]
CBSI3U, YMEHHE CO3/1aBaTh, NPUMEHATh H
MpeoOpa3oBhIBATh 3HAKM W CHMBOJIBI,
MOJICJIA ¥ CXEMBI JIJIs PEIICHHS YICOHBIX U

[M03HABaTEIbHBIX  3ajad, CMBICJIOBOE
YTEHUE.
PeryasTuBubie YY/|

-YMEHHE CaMOCTOSATEIIBHO ONPEAETATh
[[eT CBOETr0 OOyUYeHUsI, CTABUTH U
(bopMyIMpoBaTh AJs ce0s1 HOBBIE 3ajauyl B
yueOe U Mo3HaBaTEeIbHON IATEIHOCTH,
pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH
[M03HABATEIBHOM eI TeTbHOCTH.

- YMEHHE COOTHOCUTh CBOM JIEHCTBHUS C
[UTaHUPYEMBIMH Pe3yJIbTaTaMHU, BJIaJICHHE
OCHOBAMHU CAaMOKOHTPOJIsI, CAMOOLIEHKH.
KommyHukaTuBHbie YY /|

-yMEHHE OPraHU30BbIBATh yueOHOE
COTPYAHUYECTBO, (HOPMYITHPOBAT,
apryMEHTHPOBATh U OTCTAauBaTh CBOE
MHEHHE, OPMHUPOBAHUE U PA3BUTHE
KOMIIETEHTHOCTH B 00JIaCTH
WCIIOJIb30BaHuUs HH(OPMAITIOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,

BJIJICHUE YCTHOW U NMCBMEHHOMU PEYbIO.

11 knacc (0a30Bblil YPOBEHBD)

Ne i/t Pasznen. Tema. | IIpakTuyeckue padorsl, Ilnanupyemsle pe3ybTaThl (B
KOHTPOJIbHbIE pa0dOTHI. coorBercTBHH ¢ PI'OC COO)
1. IHoBTOpPEHME CrapTOBBIil KOHTPOJIb
(2yaca)
2. Tema 1. Ctpoenue IIpeaMeTHbIE pe3yJIbTAThI,
aToma (3u.) (popmupyemble npyu U3y4yeHNHU pasaesa:

3HATH [TOHATHE aTOM, U30TOIIbI,
XUMHUYECKHAN 2JIEMEHT, SJHEPreTUYECKUI
YPOBEHB U MOLYypPOBEHb. 3HATH
COBPEMEHHYIO (POPMYJIUPOBKY
NEPUOANYECKOT0 3aKOHA. Y METh CBA3BIBATH
[epUOJNYECKHUM 3aKOH U ero rpaguueckoe
oTpaxkeHue - [lepuoauueckyro cucremy
J[.11. MenneneeBa. YMeETh 3alMCHIBaTh
DJIEKTPOHHBIE U AIEKTPOHHO-TpapruecKue
(hopMyIIBI 17151 3IEMEHTOB MaJIbIX U
OOJBIINX TIEPUOJIOB

JInuHOCTHBIE pe3yJIbTaThl,
(popmupyemblie npu U3y4eHUH pasjesia:

HAYUYUTHCA aHAJIM3UPOBATH Ta6J'II/I‘-IHy10 )41
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rpadgudeckyro nHpopmarmio,
(hopMHUpOBaHHE OTBETCTBEHHOTO
OTHOILIECHMS K YUYEHHIO, OCO3HAaHHOMY
BEIOOPY U TIOCTPOCHUIO JalTbHEHIIEH
WH/IMBUAYAIbHOU TPaeKTOPUH
oOpa3oBaHus Ha 6a3e OPUCHTUPOBKU B
Mupe npodeccuil 1 npopeccrnoHaIbHbIX
[PEIIIOYTEHUM.

Ilo3naBareiabHble YV /]

-yMeHue OIIpeAeIsATh TIOHSATHS,
yCTaHAaBJIMBaTh PUYMHHO-CIIEICTBECHHbIE
CBSI3M, YMEHHUE CO3/1aBaTh, NPUMEHATH U
npeoOpa3oBbIBaTh 3HAKU U CHMBOJIBI,
MOJICJIA M CXEMBI JJISl pEIICHUs] YIeOHbBIX U
[IO3HABATEJIbHBIX  3ajad, CMBICIIOBOE
YTEHHUE.

PeryasituBubie YY/]

-YMEHHUE CAMOCTOSITEIILHO OIPEEISTh
LIeJIM CBOEro 00y4eHusi, CTaBUTh U
(hopMyIHpOBAaTh AJIst ce0sl HOBBIC 3a7a9H B
yueOe U M03HaBaTeNbHON 1EATEIbHOCTH,
pa3BUBaTh MOTHBBI U UHTEPECHI CBOEH
[I03HABATEJILHOM JIESITEIbHOCTH.

- YMEHHE COOTHOCUTH CBOU JAEUCTBUS C
[UIAHUPYEMBIMH pe3yJIbTaTaMU, BIaJleHUE
OCHOBaMHU CaMOKOHTPOJISl, CAMOOLIEHKH.
KommyHnukatuublie YY ]

-yMEHHE OPTaHU30BBIBATH YUeOHOE
COTPYAHUYECTBO, (POPMYIUPOBATS,
apryMEeHTHPOBATh U OTCTauBaTh CBOE
MHEHHE, OPMUPOBAHUE U Pa3BUTHE
KOMIIETEHTHOCTHU B 001acTH
UCIIO0JIb30BaHUS MH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
BJIaJICHUE YCTHOM M MMCbMEHHOU PEUBIO.

Tema 2. Ctpoenue
BemecTa. (124.)

KontpoabsHnas padora
Ne 1«Ctpoenue
BEILIECTBAY
IIpakTnyeckas padora
Ne 1 «ITomyuenue ra3oB»

[IpenmeTHble pe3yJibTaThl,
(opmupyemblie Npu U3y4YeHUH pasgesia:
3HATh OMPE/EIICHUS U MEXaHU3MBbI
IEHCTBHSI MOHHOM, KOBAJICHTHOM MOJISPHOU
1 HEMOJISIPHOW , METAJUTUYECKOI,
BOJIOPOJTHOU CBSI3H, BUJIbI
KPUCTAIINYECKUX PELIETOK U 3aBUCUMOCTh
OT HUX (PU3NYECKUX CBOICTB BEIIECTB.
3HaTh HanOOJIee 3HAYNMBIE Ta3000pa3HEIE,
PKUJIKUE U TBEPbIE BEIIECTBA, CMECH U
TUCIIEPCHBIE CUCTEMBI

JInuHOCTHBIE pe3yJIbTaThl,
(popmupyemMblie npu U3yueHnu pasjesia:
HAY4YUTbCS aHAJTU3UPOBATh TAOIUYHYIO U
rpaduyeckyro nHGOpMaIuIo,
(hopMHUpOBaHHUE OTBETCTBEHHOTO

OTHOIICHUS K YYCHUIO, OCOBHAHHOMY
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BBHIOOPY M TIOCTPOCHUIO JAJTbHEHIIICH
VHIMBUAYATHHON TPACKTOPUH
o0Opa3oBaHMs Ha 0a3e OPUCHTUPOBKH B
Mupe Tpodeccuii 1 mpophecCuOHATBHBIX
MPEAOYTECHUMN.

IloznaBaTenbHbIe Y'Y /[

-yMEHHE OTIpENeNATh TIOHSTHS,
YCTaHABIMBATh TPUYUHHO-CIICICTBEHHBIC
CBSI3W, YMEHHE CO3/1aBaTh, MPHUMEHSTh H
MpeoOpa3oBhIBaTh 3HAKM W CHMBOJIBI,
MOJICITA M CXEMBI JIJIsl PEIICHHs YYSOHBIX U

[I03HABaTEIbHBIX  3ajad, CMBICIIOBOE
YTEHUE.
PeryasTuBubie YY/]

-YMEHHE CaMOCTOSATEIIBHO ONPEAETATh
(€T CBOET0 OOyUYeHUSsI, CTABUTH U
(dbopMyarpoBaTh A ce0s1 HOBBIE 3ajauyl B
yueOe U 03HAaBATEIbHON JAESITENbHOCTH,
pa3BUBaTh MOTHUBBI U UHTEPECHI CBOEH
[IO3HABATEJILHON JEATEIBHOCTH.

- YMEHHE COOTHOCUTh CBOM JIEHCTBHUS C
[UIAHUPYEMBIMH pe3yJIbTaTaMu, BIIaJICHUE
OCHOBAMHU CAaMOKOHTPOJISI, CAMOOLIEHKH.
KommyHukatuBHbie YY /|

-yMEHHE OPraHU30BbIBAaTh yueOHOE
COTPYAHUYECTBO, (HOPMYITHPOBATB,
apryMEHTHPOBATh U OTCTAaUBaTh CBOE
MHEHHE, (POpMHUPOBAHUE U Pa3BUTUE
KOMIIETEHTHOCTH B 00JIaCTH
MCII0JIb30BAaHUS NH(OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH,
BJIaJICHUE YCTHOW U NMCBMEHHON PEYbIO.

Tema 3.
XuMH4YecKue
peaxiuu. (84.)

KonTpoabsnas padora
Ne2 «Xumunueckue
peakun»

IIpeaMeTHbIE pe3y/abTaThl,
(opMupyeMble NPU H3yYEeHHH pa3jeia:
3HATh TUIBl XMMUYECKHX peaKIuil 1o
UHCITY U COCTaBy MCXOJHBIX BEHICCTB U
MPOJYKTOB PEAKIINH, 110 TEIUIOBOMY
b(ddexTy, Mo arperaTHOMY COCTOSIHUIO, IO
PUCYTCTBUIO JIU OTCYTCTBHIO
KaTaIn3aTopa, o HalpaBJIeHUIO, TI0
U3MEHEHUIO CTETIeHEel OKUCIIEHUS aTOMOB.
3HaTh Onpe/esieHrne CKOPOCTH XUMUIECKOM
peakiuuu 1 PaKTopbl, OT KOTOPHIX OHA
3aBUCUT

3HaTh CIIOCOOBI CMEIICHUS XUMUYECKOTO
paBHOBECHS

JIMYHOCTHBIE pe3y/IbTaThl,
(¢opMupyeMble TPU U3YyYEHHH pa3jea:
HAY4YUTbCS aHAJTU3UPOBATh TAOIUYHYIO U
rpaduyeckyro nHGOpMaIuIo,
(hopMHUpOBaHHUE OTBETCTBEHHOTO

OTHOIICHUS K YUYCHUIO, OCO3BHAHHOMY
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BBHIOOPY M TIOCTPOCHUIO JAJTbHEHIIICH
VHIMBUAYATHHON TPACKTOPUH
o0Opa3oBaHMs Ha 0a3e OPUCHTUPOBKH B
Mupe Tpodeccuii 1 mpophecCuOHATBHBIX
MPEAOYTECHUMN.

IloznaBaTenbHbIe Y'Y /[

-yMEHHE OTIpENeNATh TIOHSTHS,
YCTaHABIMBATh TPUYUHHO-CIICICTBEHHBIC
CBSI3W, YMEHHE CO371aBaTh, NMPHUMEHSITh H
MpeoOpa3oBhIBaTh 3HAKM W CHMBOJIBI,
MOJICITA M CXEMBI JIJIsl PEIICHHs YYSOHBIX U

[I03HABaTEJIbHBIX  3aJad4, CMBICIIOBOE
YTEHUE.
PeryasTuBubie YY/]

-YMEHHE CaMOCTOSATEIIBHO ONPEAETATh
(€T CBOET0 OOyUYeHUSsI, CTABUTH U
(dbopMyarpoBaTh A ce0s1 HOBBIE 3ajauyl B
yueOe U 03HAaBATEIbHON JAESITENbHOCTH,
pa3BUBaTh MOTHUBBI U UHTEPECHI CBOEH
[IO3HABATEJILHON JEATEIBHOCTH.

- YMEHHE COOTHOCUTh CBOM JIEHCTBHUS C
[UIAHUPYEMBIMH pe3yJIbTaTaMu, BIIaJICHUE
OCHOBAMHU CAaMOKOHTPOJISI, CAMOOLIEHKH.
KommyHukatuBHbie YY /|

-yMEHHME OpraHU30BbIBAaTh YUeOHOE
COTPYAHUYECTBO, (HOPMYITHPOBATB,
apryMEHTHPOBATh U OTCTAaUBaTh CBOE
MHEHHE, (POpMUPOBAHUE U pa3BUTHE
KOMIIETEHTHOCTH B 00JIaCTH
MCII0JIb30BAaHUS NH(OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH,
BJIaJICHUE YCTHOW U NMCBMEHHON PEYbIO.

Tema 4..
BemectBa u ux
cBoiicTBa. (84.)

KonTpoabsnas padora
Ne3 «BemectBa u ux
CBOMCTBa»
IIpakTnueckas padora
Ne2 « Pemienne
IKCMEPUMEHTATbHBIX
3aJa4 mo
UICHTU(PUKALMU
OPraHMYecKux u
HEOpraHu4ecKuXx
BeIleCTB»

IIpeameTHbIE Pe3yJIbTATHI,
¢dopmupyemble npu U3y4eHUM pasaesa:
3HaTh XUMHYECKUE CBOMCTBA METAJIOB U
HEMETAJIOB, ONPEICTICHHUS U XUMUYECKUE
CBOWCTBA OKCHJIOB, OCHOBaHUM, KUCJIOT,
COJIEH, TEHETUYECKYIO CBA3b KJIACCOB
HEOPTraHWYECKUX U OPraHUYECKUX
BEIIECTB. Y METh OCYIIECTBIATH LIEMIOYKHU
[IPEBPALLICHUN.

JINYHOCTHBIE pe3yJbTaThl,
(popmupyemble npu M3y4yeHun pasaesia:
Hay4YUTHCS aHATU3UPOBATH HH(MOPMAITHTO,
(hopMUpOBaHHE OTBETCTBEHHOTO
OTHOIIEHUA K YYEHHUI0, OCOBHAHHOMY
BBEIOOPY U TIOCTPOEHUIO JallbHEHIIIeH
WHIMBUIYaIbHOW TPAEKTOPUHU
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B
Mupe podeccuit u mpodeccuoHaTbHbIX
[PEIIIOYTEHNM.

Ilo3HaBaTebHbIe YV ]|
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-yMeHHE OIPEICTISITh MOHSTHS,
YCTaHAaBJIMBATb MPUIUHHO-CJIICACTBCHHBIC
CBSI3M, yYMEHHE CO3[aBaTh, MPHUMEHSITH U
MpeoOpa3oBhIBATh 3HAKM W CHMBOJIBI,
MOJICTIM M CXEMBI ISl PCIICHUsT YICOHBIX U

[I03HABaTEIbHBIX  3ajad, CMBICIIOBOE
YTEHUE.
PeryastuBubie YY/]

-YMEHHUE CaMOCTOSITEIBHO ONPEICIISATh
[[eJTH CBOET0 OOyUYeHUsI, CTABUTH U
(dbopmyupoBath I ce0sl HOBBIE 3aJa4H B
yae0e 1 M03HABaTeIbHOU JACSITeIbHOCTH,
pa3BUBATh MOTHUBBI U HHTEPECHI CBOCH
[M03HABATEIBHOM eI TeTHbHOCTH.

- YMEHHE COOTHOCHUTBH CBOM JICHCTBUSI C
[UTAHUPYEMBIMH pe3yJIbTaTaMU, BIaICHHE
OCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH.
KommyHukaTuBHbie YY /|

-yMEHHUE OPraHU30BbIBATh YUeOHOE
COTPYAHUYECTBO, (HOPMYITHPOBAT,
apryMEHTHPOBATh U OTCTAUBATh CBOE
MHEHHE, OPMHUPOBAHUE U PA3BUTHE
KOMITETEHTHOCTH B 00JIaCTH
MCTIOJIb30BaHuUs HH(OPMAITIOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH,

BJIJICHUE YCTHOM U NMCBMEHHOU PEYbIO.
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