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IInanupyemble pe3yjbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa.
I JIndHOCTHBIE, MeTanpeIMeTHbIE U NPeIMEeTHbIC Pe3y/IbTAaThl OCBOCHHS YU4eOHOI0 peaAMeTa
[1nanupyemMble TUUHOCTHBIE PE3YIbTAThI

JInuyHOCTHBIE pe3yJbTaThl B c(pepe OTHOMIEHUIT 00yyarouXxcs K cede, K CBOeMY 310POBbIO, K IIO3HAHUIO ce0si:

opueHTanusl oOy4aromuXcsi Ha JOCTHKEHHE JIMYHOTO CUacThs, peaju3allMi0 TO3UTUBHBIX JKU3HEHHBIX MEPCIEeKTUB, HWHULHUATUBHOCTD,
KpPEaTUBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K JINYHOCTHOMY CaMOOIIPEIENIEHUIO, CIIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH JKU3HEHHBIE TJIaHbI;
TOTOBHOCTB U CIIOCOOHOCTH 00eCeunTh cebe U CBOMM OJM3KUM JIOCTOMHYIO JKU3HbB B MPOILIECCE CAMOCTOSTENIbHOM, TBOPUECKO U OTBETCTBEHHON
JIeSATEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh OOyYalOmMXCs K OTCTAaMBAaHHUIO JIMYHOTO JOCTOWHCTBA, COOCTBEHHOTO MHEHHs, TOTOBHOCTh M CIIOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO IO3UILMIO MO OTHOIICHHIO K OOIECTBEHHO-TIOJIMTUYECKUM COOBITHSIM MPOILIOr0 M HACTOSIIEro Ha OCHOBE
OCO3HaHMsI, U OCMBICIIEHHS ICTOPUH, TyXOBHBIX LIEGHHOCTEN U JOCTHKEHUN HaIle CTpaHbl;

TOTOBHOCTH M CIIOCOOHOCTH O0YYaIOIIUXCSl K CAMOPA3BUTHIO U CAMOBOCIIUTAHHUIO B COOTBETCTBUU C O0IIEYETIOBEUECKUMHU LIEHHOCTSIMU U UeallaMu
Ipa)IaHCKOro 00IECTBa, MOTPEOHOCTh B (PU3NUECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIHHON JESATENbHOCTHIO;
NPUHATHE M pealn3alys IIEHHOCTEH 3J0pOBOTO M 0e30MacHOro oOpasa XU3HH, OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
coOCTBEHHOMY (PU3NYECKOMY U TICUXOIOTHYECKOMY 3/I0POBBIO;

HETIPUSATHE BPETHBIX MTPUBBIUEK: KypEHUs, yIIOTPEOICHHUS aJIKOT OIS, HAPKOTHKOB.

JInuHocTHBIE pe3ybTaThl B c(pepe oTHOMIEeHUIT o0yyarommxces k Poccun kak k Poqune (OrTeuecTBy):

poccuiickasi MIEHTHYHOCTh, CIIOCOOHOCTb K OCO3HAHUIO POCCUHMCKONW HMICHTUYHOCTH B IMOJUKYJIBTYPHOM COLMYME, YyBCTBO NMPHUYACTHOCTH K
HCTOPHUKO-KYJIbTYPHOM OOIIHOCTH POCCUIICKOTO HapoJa U cyap0e Poccnu, maTpuoTusM, TOTOBHOCTD K CTyKeHHI0 OTeUeCTBY, €ro 3allluTe;
YB@)KEHHE K CBOEMY Hapojy, 4yBCTBO OTBETCTBEHHOCTH niepen PomuHol, ropaoctu 3a cBOM Kpail, cBOO PoauHy, mponuioe M HacTosliee
MHOT'OHAIlMOHAJILHOTO Hapoaa Poccun, yBaskeHHe K TOCYIapCTBEHHBIM cUMBOJaM (rep0, ¢iar, ruMH);

dbopMupoBaHUE YBAXKEHHSI K PYCCKOMY SI3bIKYy KaK T'OCYAapCTBEHHOMY s3bIKy Poccuiickoii @enepanuu, sBISIOLIEMYCS OCHOBOM pPOCCUICKON
UJICHTUYHOCTHU U IJIaBHBIM (PAKTOPOM HAIIMOHAJIBHOTO CAMOOIIPE/IeIICHHS;

BOCIIUTaHHUE YBAXKECHUS K KYJIbTYpE, S3bIKaM, TPAJUIMAM 1 00bIYasiM HapoJ0B, IpoxkuBaroIux B Poccuiickoit @enepanuu.

JIMYHOCTHBIE pe3yJabTaThl B c)epe OTHOIIEHUI 00y4aIOIIUXCS K 3aKOHY, FOCYJIApPCTBY M K IPa’KAaHCKOMY 0011eCTBY:

IPaXTAaHCTBEHHOCTh, TPaX/IaHCKast TO3UIIHsI aKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIHOHHBIC
mpaBa M O0S3aHHOCTH, YBaXKAIOIIETO 3aKOH WM IMPABOMOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPATUIIMOHHBIC HAIIMOHAIBHBIE U OOIIEUeIOBEYCCKIE
TYMaHUCTHYECKHUE U IEMOKPATHYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOH KU3HH,

MPU3HAHUEC HCOTUYXKIACMOCTHU OCHOBHEBIX ITPaB U CBO60}1 YCJIOBCKA, KOTOPBIC IMMPHUHAJICKAT KAXKAOMY OT POXKIACHUSA, TOTOBHOCTE K OCYIHICCTBJICHUIO
COOCTBEHHBIX TMpaB M CBOOOJ 0€3 HapyIIeHUs TpaB U CBOOOJ APYTrHX JIUI, TOTOBHOCTh OTCTAaWBaTh COOCTBEHHBIC IpaBa W CBOOOJBI YEJIOBEKA U
rpaXkJlaHMHA COIJIACHO OOIIETIPU3HAHHBIM NPUHIMIIAM M HOPMaM MEXIYHapOJHOTO mpaBa W B cooTBeTcTBUU ¢ Koncturynmeit Poccuiickoii
®deneparyn, TpaBoBast ¥ MOJIUTHIECKAs TPAMOTHOCTH;



MHPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOLIECTBEHHOW NMPAKTUKH, OCHOBAHHOE Ha JMANOre KYJIbTYyp, a

TaKKe pa3IUIHBIX POPM OOIIIECTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;
MHTEpUOpU3ALIMS LIEHHOCTEeH JEeMOKpPAaTHH U COLUATbHON CONMIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUN B TPYIIIE WU

COHHaHBHOﬁ OpraHu3aluu,

T'OTOBHOCTbD 06yqa10u11/1xc;1 K KOHCTPYKTHUBHOMY Y4YaCTHIO B IPUHATHU pemeHHﬁ, 3aTparuBarOnivx MX IIpaBa U HHTCPCChI, B TOM YUCJIC B Pa3JINYHBIX
(bopMax O6I_HCCTBCHHOI71 caMOOpraHmn3anun, CaMOyIIpaBJICHUA, O6H_[€CTBCHHO 3HAUMMOM JACATCIIbHOCTH,

MMPUBCPKCHHOCTL HUACAM HHTCPHAIIMOHAIU3MaA, I[py)K6BI, PaBCHCTBA, B3aMMOIIOMOIIX HAPOAOB; BOCIHHUTAHHUC YBAXUTCIBHOTO OTHOLICHHUSA K
HallMOHAJIbHOMY JOCTOUHCTBY JHOI[GI;'I, HUX 9yYBCTBaM, pCIUTHO3HBIM y6e)l(£[€HI/I$IM;

TOTOBHOCTB 06yqa10mnxc;1 IMPOTUBOCTOATDb UACOJIOTHMHU SKCTPEMU3MA, HAITMOHAJIN3MaA, KCGHO(1)06I/II/I; KOppynuun, JTMCKPpUMHUHAIIUU 110 COIIMAJIbHBIM,
PCIUTUO3HBIM, paCOBBIM, HATMOHAJIBHBIM MIPU3HAKAM U JPYT'UM HETaTHUBHBIM COLIMAJIbHBIM SIBJICHUAM.

JIMYHOCTHBIE Pe3yJabTaThl B c(hepe OTHOLIEHUI 00y4AIOIIUXCS ¢ OKPYKAIOIIMMHU JIIOAbMMU:

HPaBCTBEHHOE CO3HAaHME U IIOBEJACHUE HAa OCHOBE YCBOCHHUS OOILEYEIOBEYECKUX LEHHOCTEH, TOJEPAaHTHOIO CO3HAaHUS M MOBEICHHUSA B
MOJUKYJIBTYPHOM MHpE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JAMAJIOT C APYTUMU JIIOJIbMH, JOCTUTAaTh B HEM B3aMMOIIOHMMAHMS, HaXOAUTh OOLI1e
LEJI ¥ COTPYAHUYATD JUIs UX AOCTHIKEHHUS,

NPUHITHE TYMaHUCTUYECKUX LIEHHOCTEHW, OCO3HAHHOE, YBA)XXUTEIbHOE M JOOpOXKENaTeIbHOE OTHOIIEHHWE K JIPYrOMYy 4YeNOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHUIO;

CIOCOOHOCTD K COTIEPEKUBAHUIO  (POPMHUPOBAHKE TIOZUTUBHOTO OTHOIICHUS K JIFOJSIM, B TOM YHCJIE K JIUIIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3JI0POBbSI U MHBAIUAAaM; O€pEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIECHHE K (PU3NUECKOMY U ICUXOIOIMUECKOMY 3/I0pPOBBIO JIPYTHX JIFOJEH,
YMEHME OKa3bIBaTh IIEPBYIO IOMOIIIb;

(dbopMupoBaHuE BHIPAKEHHOW B MOBEJIEHUHM HPABCTBEHHOI MO3UIMH, B TOM YHUCIJIE CIIOCOOHOCTU K CO3HATEIbHOMY BBIOOpY 100pa, HpaBCTBEHHOTO
CO3HAHUS U TIOBEJECHUS Ha OCHOBE YCBOCHHs OOIIEUEIOBEYECKUX LIEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (YECTH, J10Jra, CIPaBeUIMBOCTH,
MUJIOCEPAUS U APYKENI00Us);

pasBUTHE KOMIETEHIUI COTPYAHHMYECTBA CO CBEPCTHMKAMH, JIEThbMHM MJIAJIIETO BO3pacTa, B3pOCIBIMH B 0Opa30BaTelbHOM, OOIIECTBEHHO
N0JIe3HOH, y4eOHO-HCCIeI0BATENbCKOM, MPOEKTHON U JPYTUX BUAAX JIEATEIbHOCTH.

JIMYHOCTHBIE pe3yJabTaThl B c()epe OTHOLIEHUI 00y4aAIOIIUXCH K OKPY/KAIOLIEMY MHPY, *KUBOI MPUPO/IE, XYI0KeCTBEHHOI KYJbType:

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH, 3HAYUMOCTHM HAyKd, TOTOBHOCTb K HAyYHO-TEXHHUYECKOMY
TBOPUYECTBY, BIJIAJICHUE JOCTOBEpHOW WH(MOpPMAIEl O TepPeaOBhIX JOCTKEHUSX M OTKPBITUIX MHPOBOM U OTEYECTBEHHOW HAayKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0IIECTBA;

TOTOBHOCTh U CIOCOOHOCTh K 00pa3oBaHHIO, B TOM 4YHCJIE CaMOOOpa30BaHMIO, HA MPOTHKEHUHM BCEH KU3HU; CO3HATEIbHOE OTHOUICHHE K
HENpPEepPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO yCIEIIHOM MpodeccuoHaNnbHON 1 00IIECTBEHHOM 1eATENbHOCTH;

9KOJIOTHYECKasl KylbTypa, Oepe:KHOE OTHOIICHUS K POMHON 3emiie, MPUPOIHBIM OorarctBaM Poccuu m Mupa; MOHMMaHWE BIUSHUS COIUATBHO-
HSKOHOMUYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOTHON M COLMAIBHON CpPelbl, OTBETCTBEHHOCTh 3a COCTOSIHUE NPUPOJHBIX PECYPCOB; YMEHUS U
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HaBBIKM Pa3yMHOI'O MPHUPOIONOIb30BaHUS, HETEPIUMOE OTHOIIEHUE K JIEHCTBUAM, MPUHOCAIIMM Bpe]l SKOJIOIMH; MPUOOPETEHUE OMbITa SKOJIOTO0-
HaHpaBHCHHOﬁ ACATCIBbHOCTH,

® SCTETMYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTb K 3CTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBbITA.

JInuyHOCTHBIE pe3yJbTaThl B c(pepe OTHOIIEHUI 00y4aIOIIMXCS K ceMbe H POJAMTE/ISIM, B TOM YHCJIe MOAr0TOBKA K CeMeiHHOM JKNU3HU:

® OTBETCTBEHHOC OTHOLICHHME K CO3JaHMIO CEMbH Ha OCHOBE OCO3HAHHOTO IPUHATHUS LIEHHOCTEH CEMENHON KU3HU;

®  [OJIOKUTEIbHBIN 00pa3 ceMbU, POJUTEILCTBA (OTIIOBCTBA U MATEPUHCTBA), UHTEPUOPH3ALMS TPAJULIMOHHBIX CEMEMHBIX LIEHHOCTEH.

JInuHOCTHBIE pe3ybTaThl B c(pepe OTHOIIEHUSI 00y4AKOLIUXCH K TPYAY, B cepe cONMATBHO-IKOHOMHYECKHX OTHOLLICHMIA:

® yBakeHHUE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3allIUTE CBOEH COOCTBEHHOCTH,

® 0CO3HaHHBIN BbIOOp Oymymelt npodeccuu Kak MyTh U CIOCO0 peann3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

® TOTOBHOCTh OOYYAIOIIUXCS K TPYAOBOM MpodeCcCHOHATBLHON NEITeIbHOCTU KaK K BO3MOXKHOCTHU y4acTHsl B PEUICHUU JIMYHBIX, OOIECTBEHHBIX,
rOCYIAPCTBEHHBIX, OOIIECHAIMOHATLHBIX TIPOOJIEM;

® [OTPeOHOCTb TPYIUTHCSA, YBAXKEHHUE K TPYyAy U JIIOJIM TpyJda, TPYAOBBIM JOCTH)KEHHSIM, JI0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIICHHME K pa3HbIM BUJaM TPYZIOBOI\/JI JACATCIIbHOCTH,

® TOTOBHOCTb K CaMOOOCITYKMBaHUIO, BKJIIOYast 00ydeHHE U BBITIOJIHEHUE JOMAIIHUX 005S3aHHOCTEH.

JInyHOoCTHBIE pe3yJbTaThl B chepe GU3NIECKOro, NCHXOIOTHIECKOro, CONMATBHOI0 H AKAAeMHYECKOro 0,1aronory4yus 00y4arommuxcs:

* (usnyeckoe, SMOLUOHAIBHO-TICUXOJIOIMUECKOE, COLMAIbHOE OJaronoinyyre ooydaromuxcs B AKU3HU 00pa30BaTeIbHON OpraHU3aliy, OIIyIIEHHE
JeTbMHU 0€30MacCHOCTH U TICUXOJIOTHYECKOro KoM¢popTa, HHPOpMaIMOHHON 0€30MaCHOCTH.

Ilnanupyemblie MeTanpeAMeTHbIE Pe3y/abTaThI

MertanpeaMeTHble pe3yiabTaTbl OCBOECHUS OCHOBHOHM 00pa3oBaTeNbHON MpOrpaMMbl MPEACTaBIEHBl TPeMs TPYNIaMU YHUBEPCAIbHBIX Y4YEOHBIX

nevcreuit (YVY]).

1.PeryasiTuBHBIC YHHBeEPCaIbHbIC y4eOHbIEC 1eICTBHA

BbinycKHMK HAy4YUTCH:

®  CaMOCTOATENBHO OIPENEIATh LEIH, 3a4aBaTh IAPAMETPbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIIPEIEIIUTh, YTO LIEIb JOCTUTHYTA;

®  OIEHMBATh BO3MOXHBIE MOCIEACTBUS JOCTHKEHUS MOCTABIEHHON LIEJIM B JEATEIIBHOCTH, COOCTBEHHOM >KU3HU U JKU3HU OKPYXKAIOLIUX JIIOJCH,
OCHOBBIBAsICh Ha COOOPa)KEHUAX 3TUKU U MOpAJIH;

® CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a]au B 00pa30BaTEIbHOM IEATETbHOCTH U KU3HEHHBIX CUTYaIUX;

b OLICHUBATL PCCYPCHI, B TOM YUCJIC BPECM U APYTUC HEMATCPUAIILHBIC PECYPCHI, HGOGXO,Z[I/IMBIG JJI1 TOCTUKCHUA MMOCTaBJICHHOMN neiu,

® BBHIOMpATh MyTh JOCTHKEHHUS LIENIU, IJIAHUPOBATh PELICHUE IIOCTABIECHHBIX 3a/1a4, ONTUMU3HPYS MaTepUallbHbIe M HEMaTepHaJIbHbIC 3aTPAThI;

®  OpraHu30BbIBaTh 3(P(PEKTUBHBIN OUCK PECYPCOB, HEOOXOIUMBIX JJIsl JOCTHKEHHS TOCTABICHHOM LeIIH;

®  CONOCTaBJIATH IIOJIyYEHHBIH PE3YJIbTAT AEATEIBHOCTHU C IIOCTAaBICHHON 3apaHee LEIIbIO.

2. Ilo3naBaTesibHbIe YHHBEpPCAJIbHbIE YUeOHbIe AeliCTBUS

BhinyckHMK HAYy4YHnTCS:



UCKaTh U HAXOAUTH 0000IIEHHbIE CTIOCOOBI pelIeH s 3aa4, B TOM YHCIIE, OCYIIECTBIATh pa3BEPHYTHINH HH(OPMAIIMOHHBIN OUCK U CTaBUTh HA €r0
OCHOBE HOBBIC (YueOHBIE U IO3HABATEIILHBIC) 3a]1a4H;

KPUTHUECKH OLIEHUBATh U UHTEPIPETUPOBATh MHPOPMALIHIO C pa3HbIX MO3UIMI, paclio3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B MH(POPMAITMOHHBIX
MCTOYHHKAX;

MCII0JIb30BaTh PA3JIMYHbIE MOJICIIbHO-CXEMAaTHYECKUE CPEJCTBA JUIsl IPEICTABIICHUS CYIIECTBEHHBIX CBSI3€M U OTHOILICHHM, a TaK:Ke MPOTUBOPEUHIA,
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHHUKAX;

HaXOJUTh U MPUBOJUTH KPUTUUECKHUE APTYMEHTBI B OTHOILICHUM JIEUCTBUM U CYXJACHHUI APYroro; CIOKOMHO U Pa3yMHO OTHOCHUTHCS K KPUTUUECKUM
3aMEYaHMsIM B OTHOIIICHUU COOCTBEHHOIO CYKJIEHHUS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS,

BBIXOJUTHh 32 PAMKH Yy4eOHOTrO MpeaMeTa M OCYIIECTBIIATH IIEJICHANpPaBICHHBI MOUCK BO3MOXXHOCTEH I HIMPOKOrO MEpPeHoca CPEencTB U
CII0COOOB JICHCTBUS,

BBICTpanBaTh WHAMBUAYAIbHYIO OOpa30BaTENIbHYI0 TPACKTOPUIO, YUMUTHIBAS OTPAHUUYEHHUS CO CTOPOHBI JIPYTMX YYAaCTHUKOB U PECypCHBIE
OTpaHUYECHUS;

MEHSATh U YIEPKUBATh Pa3HbIC MMO3UIIMH B TIO3HABATEIILHON JEATEIHHOCTH.

3. KoMMyHMKATHBHbIC YHHBEPCAJbHbIE Y4eOHbIe 1eiiCTBUS
BbinycKHMK HAYYMTCSH:

OCYIIECTBIIATH JEJIOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaKk BHYTpU 00pa3oBaTeIbHOW OpraHHU3alllH, TaK U 3a ee
npenenaMu), MoAOUpPaTh MapTHEPOB AJs ACTOBOM KOMMYHHKAIIMM HUCXONS U3 COOOpa)KeHHi pe3yIbTaTHBHOCTH B3aMMOACWUCTBUA, a HE JHYHBIX
CHMIIATHI;
IpU OCYIIECTBICHUH TPYIIOBONW pabOThl OBITh KaK PYKOBOAWUTENEM, TaK M YJICHOM KOMaHIbl B Pa3HbIX poIsX (FeHepaTop HIeH, KPUTHK,
WCIIOJIHUTENb, BBICTYIIAIOIINM, SKCIIEPT U T.11.);
KOOPJIMHUPOBATh U BHITIOJIHATH pa0OTY B YCIOBUSX PEATBHOTO, BUPTYaTbHOTO M KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
Pa3BEPHYTO, JOTUYHO U TOUHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM AJI€KBATHBIX (YCTHBIX U MUCBMEHHBIX ) S3BIKOBBIX CPEJICTB;
pacrmo3HaBaTh KOH(JIMKTOTCHHBIC CUTYallMM W TPEIOTBPAIIaTh KOH(JIMKTHI 0 UX aKTUBHOW (Da3bl, BEICTpaMBaTh JIEJIOBYIO U 00pa30BaTEIbHYIO
KOMMYHHKAITUIO, N30erast TMIHOCTHBIX OIIEHOYHBIX CYKICHHM.

Ils1anupyembie npeaMeTHbIE Pe3yJIbTAThl

B pe3yabrare uzyueHusi yaeOHOro npeaMera « XMMus» Ha ypoBHe CpeHero o0mero 00pa3oBaHus BLINYCKHUK Ha 0230BOM YPOBHE HAYYUTCH:

pacKkpbIBaTh HA MIPUMEPaAX POIb XUMUU B (HOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI MUPA M B MPAKTUIECKOMN IEATEIHPHOCTH YEIIOBEKA;
JIEMOHCTPHUPOBATH HA IPUMEPAX B3aUMOCBA3b MEXAY XUMHUEHN U IPYTHUMH €CTECTBEHHBIMU HAayKaMH;

pacKpbIBaTh Ha PUMEpaX MOJOKEHUS TEOPUU XUMUYECKOro ctpoenust A.M. bytieposa;

noHnMath Qundeckuii cmbicn [lepumogmueckoro 3akoHa JI.M. MenzaeneeBa u Ha €ro OCHOBE OOBSCHATH 3aBUCUMOCTH CBOMCTB XUMHYECKHX
AJIEMEHTOB U 00Pa30BaHHBIX UMU BELIECTB OT JIEKTPOHHOTO CTPOEHUSI AaTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOPAa3usl BEIIECTB HA OCHOBE OOIIUX MPEICTaBICHH 00 UX COCTaBE U CTPOCHHH,
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IPUMEHSATh IIPAaBUIa CUCTEMATHYECKOM MEXTyHApOAHOW HOMEHKJIATYphbl KaK CPEJCTBA pa3IMueHHs] U UICHTU(UKAIMKN BEIIECTB IO UX COCTaBy U
CTPOEHHUIO;

COCTaBJIAITh MOJIEKYJIAPHBIE M CTPYKTYPHbIE (JOPMYJIbl OPIraHNYECKHX BEIIECTB KaK HOCUTENEeH NH(POPMALIUU O CTPOEHHH BELIECTBA, €r0 CBOMCTBAX
U MIPUHAUIEAKHOCTH K OIPEAEICHHOMY KJIacCy COEIMHEHUI;

XapaKTEepU30BaTh OPraHMUECKHUE BEIIECTBA 110 COCTABY, CTPOSHUIO U CBOMCTBAM, YCTaHABJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXAY JaHHBIMU
XapaKTepUCTUKAMU BEILIECTBA;

IPUBOAMUTD IIPUMEPBI XUMUYECKUX PEAKLINI, PACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX IPEACTABUTENEH KIaCCOB OpraHMUYECKUX BELIECTB
C IETIbI0 UX HISHTU(UKAIIUN U OOBSICHEHHS 001aCTH IPUMEHEHUS,

HPOTHO3UPOBATh BO3MOKHOCTh IPOTEKAHUSI XUMHUECKUX PEaKkIMil Ha OCHOBE 3HAHUI O THIAX XMMHMYECKOH CBSI3M B MOJIEKYJIaX pEareHTOB M UX
PEaKIIMOHHON CITIOCOOHOCTH;

UCTIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUM U XUMHUYECKUX CBOMCTBAX BEIIECTB AJIsl 0€30MaCHOTO NPUMEHEHUS B IPAKTUUECKON JEATEIIbHOCTH;
HNPUBOJIUTH IMPUMEPHI MPAKTUYECKOTO MCIOIb30BaHUs MPOTYKTOB NepepabOTKU He()TH M MPUPOIHOTO ra3a, BHICOKOMOJEKYJISIPHBIX COCIMHEHUN
(moNMMATUIIEHA, CUHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

HPOBOJMUTH OMBITHI 10 PACMO3HABAHHIO OPraHMYECKUX BEUIECTB: INIMIIEPHHA, YKCYCHOM KHCIOTBHI, HEMPEENbHBIX JKUPOB, INIFOKO3bI, Kpaxmaia,
O€JIKOB — B COCTaBE MUIIEBHIX IPOIYKTOB U KOCMETHYECKUX CPEJCTB;

BJIa/IETh IPaBUJIAMU U IpueMaMu 0e30nacHoi paboThl ¢ XUMHUYECKUMH BEILIECTBAMU U JIaOOPAaTOPHBIM 000PYA0BaHUEM;

yCTaHABJIMBaTh 3aBUCUMOCTh CKOPOCTH XHUMHUECKOW pEaKIMM U CMEIIEHUS XHUMHYECKOr0 PAaBHOBECHSI OT Pa3IMYHBIX (DAaKTOPOB C ILEIBIO
OIpEAEIEHNUS ONITUMANIBHBIX YCIIOBUIM MPOTEKaHUSI XUMHUUECKHUX ITPOLIECCOB;

MPUBOAMUTD IPUMEPHI THAPOIIN3A COJIEH B MOBCEIHEBHON KU3HU YEJIOBEKa,

IPUBOAUTH TIPUMEPHI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLUMH B MPUPOAE, NPOU3BOJICTBEHHBIX NPOLECCAX U IKHUIHEAEATEIBHOCTU
OpraHHU3MOB;

IPUBOJIUTH IPUMEPHI XUMHUECKUX PEAKIMH, PAaCKPBIBAIOIIUX 00LME XUMUUYECKUE CBOMCTBA IPOCTHIX BEIIECTB — METAJUIOB M HEMETAJLIOB,;
NPOBOJNTH PAcueThl HA HAXOXKACHUE MOJEKYIAPHON (POpMyJbl yIiieBOJOpOAa MO MPOAYKTaM CTOpaHMsS M MO €ro OTHOCUTENBHOW IJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIILIUX B €TI0 COCTAB;

BJIaJICTh IIPaBUIAMU OE€30I1aCHOTO 0OpalleHHsI ¢ €IKUMHU, TOPIOUYMMHU U TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOW XUMUM;

OCYIIECTBIIATH IOMCK XUMUYECKOM HHPOPMALIUH 110 Ha3BAHUSAM, UACHTU(HUKATOPAM, CTPYKTYPHBIM (hOpMysiaM BEIIECTB;

KPUTUYECKH OIICHWBAaTh M MHTEPIPETUPOBATH XUMHUECKYI0 HMH(OPMAINIO, COAEPIKAIIYIOCS B COOOLICHMSAX CPEICTB MAccoBOW HH(OpMAIHH,
pecypcax MHTepHeTa, Hay4HO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B ILEJSAX BBISABICHUS OIMIMOOYHBIX
CyXaeHHd 1 (OPMUPOBAHUST COOCTBEHHOU MO3UINH;

NPEACTaBIATh ITyTH PELIeHUs ITI00aTbHBIX TPOOJIEM, CTOSIINX MEepe]] YEeTOBEUYECTBOM: IKOJIIOTHUECKHX, SHEPIeTHYECKHUX, ChIPbEBBIX, U POJIb XUMHUHU
B PELICHUH 3TUX MTPOOIIEM.

BbIHyCKHI/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTHb HAYIUTHLCHA .



HUITIOCTPUPOBATH HA IIPpUMEPAX CTAHOBJICHUEC W 3BOJIFOIIHUIO OpFaHI/I‘IeCKOﬁ XUMHHU KaK HAYKH Ha PA3IMYHBIX UCTOPHUYCCKUX ITallax €€ Pa3sBUTHU,
HCIIOJIB30BATh MCTOABI HAYYHOI'O IMO3HAHHA IMPU BBINMOJIHCHUU MPOCKTOB U y‘I€6HO-I/ICCHeHOBaT€JIBCKI/IX 3aaa4 1Mo MU3yUCHUIO CBOﬁCTB, CII0c000B

MOJIYYCHHS ¥ PACTIO3HABAHUSI OPTaHUYECKUX BEILIECTB;
OOBSICHATH MPUPOJLYy U CIIOCOOBI 0OPA30BAHUA XUMUYECKON CBSI3U: KOBAJICHTHOH (MOISPHOI, HEMOISPHOI), HOHHOM, METAJUIMYECKOM, BOJOPOJHON

— C ICJIBIO OIIPCACIICHUSA XUMHUYECKOM aKTUBHOCTH BCIICCTB,
yCTaHaBJIMBaTb I'CHETUYCCKYIO CBA3b MCXKIY KllaCCaMH OpPraHUMYC€CKHX BCIICCTB JIA 000CHOBaHMS HpHHHHHHaHBHOfI BO3MOXHOCTHU ITOJIYUYCHUA

OpPraHMYECKUX COCIUHEHUN 3aJaHHOTO COCTaBa U CTPOCHHSI,
yCTaHABJIMBaTh B3aWMOCBS3M MEXAYy (pakTaMM M TeopueH, NMPUYMHOM U CIIEACTBHEM IpU aHAINW3€ NPOOJIEMHBIX CUTyalMd M OOOCHOBAHUU

MMPUHHUMACMBbIX pCH_IeHI/Iﬁ Ha OCHOBE XMMHYECKUX 3HAHUH.



II. Conepxxanue yueoHoro npeamera 10 kiacc

OCHOBBI OPraHu4ecKO XUMUM

IlosiBnenue u pa3BuTHE OPraHMYECKOM XUMHUHU KakK Hayku. IIpenMer oprannueckoi xumuu. MecTo U 3Ha4eHHE OPraHUYECKON XUMUHU B CUCTEME

€CTECTBEHHBIX HayK.
XHUMHYECKOE CTPOEHHE KaK IOPSAOK COEIUHEHHS aTOMOB B MOJIEKYJE COITIACHO MX BaJEHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUM XHMUYECKOIO
CTPOEHHUS OpraHuyeckux coenuHeHuid A.M. bytiepoBa. YmiepoHblil CKEIET OpraHudeCcKor MoJeKyibl. KpaTHOCTh XUMHUYECKOM CBSI3U. 3aBUCUMOCTh
CBOWCTB BELIECTB OT XMMHMYECKOTO CTpOeHMs Mosekyl. M3omepus u m3omepsl. Ilonstre o ¢yHKimoHanbHOM rpymnme. IpuHImnel kiaccupukaum
OpraHryYecKux coequHeHui. CrucreMaTHueckast MeXAyHapoAHass HOMEHKIJIaTypa U MPUHIMIIBI 00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

Anxanel. Cmpoenue monekynwt memana. I'omonormueckuil psan ankaHoB. l'omonorun. Homenkmarypa. M3oMmepusi yriaepogHOro CKeNlera.
3aKOHOMEPHOCTH U3MEHEHUST (PU3MUECKUX CBOWCTB. XMMHUUYECKHE CBOMCTBA (HA MpUMEpe METaHa M ATaHA): PEaKIuu 3aMeleHus (TaJoreHHPOBaHUE),
JNETUAPUPOBAHUS KaK CIIOCOOBI MOMYUYeHHs BaKHEHIIUX COEAMHEHHUN B OPraHUYECKOM CHHTe3e. [ opeHrne MeTaHa Kak OIMH U3 OCHOBHBIX MCTOYHHMKOB
TeIUIa B MPOMBIIIJICHHOCTH U ObITy. Haxoxxenue B mpupoje v NpUMEHEHUE alIKaHoB. [loHamue o Yyukioaikauax.

Ankensl. Cmpoenue monexynvl smunena. I'omonorndeckuil psjn ankeHoB. Homenknartypa. M3oMepust yriepogHOro CKeleTa M IOJIOKEHUS
KpaTHOM CBSI3H B MOJIEKyJie. XMMUYECKHUE CBOMCTBA (Ha MpUMeEpPEe 3TUJICHA): peaKkluu MPUCOSANHEHUS (TaJIOT€HUPOBAHUE, cuopuposanue, TuapaTalys,
2udpocanoeenuposanue) Kak cnocod moiaydeHus: QyHKIHMOHAIBHBIX MPOU3BOIHBIX YIJIEBOJOPOAOB, ropeHus. [lomumepusanus 3TUIeHa KaKk OCHOBHOE
HaIlpaBJICHUE €0 UCMOIb30BaHu. [lonM3THIEH KaK KPYTHOTOHHAKHBIN IPOAYKT XUMHUUYECKOTr0 IPOon3BoACTBA. [Ipumenenune stunena.

Ankanuensl U kaydyku. [loHaTre o0 ankanueHax Kak YIIIEBOJIOpOJaX ¢ ABYMS JABOWHBIME CBsi3siMu. [lonmmMepu3sanus auBuHMIa (OyragueHa-
1,3) kak crnoco0® MoJdy4YeHWs CHHTETHYECKOro Kaydyka. HarypanbHbIN W CHHTeTHUYeCKHH Kayuykd. Bynkanuzamwsi kayuyka. Peswna. Ilpumenenue
KayuyKa U PE3UHBI.

Ankunbl. Cmpoenue monexynvt ayemunena. I'omomorndeckuil psan ankuHoB. Homenknatypa. M3oMepusi yriaepoHOro CKeleTa M MOJ0KEHUS
KpaTHOW CBs3M B MOJIEKyJe. XHUMHYECKHME CBOMCTBa (Ha NpUMeEpe aleTWICHA): peaklUu NPUCOSAWHEHHs (TaJloTeHUPOBaHUE, cuopuposaHue,
TUApaTalUs, 2UOPO2alo2eHUposanue) Kak Croco0 TONy4YeHHs IOJMMEPOB M JIPYTHX IMOJIE3HBIX MPOIYKTOB. ['opeHHe aleTuieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKHU U PEe3KH METAILIOB. [IprMeHeHue arjeTuieHa.

Apenbl. beH3on kak mpeacTaBuTeNbh apOMaTHUECKUX YIIIEBOAOPOJOB. CmpoeHue monexkyavt 6en301a. XUMUYECKHEe CBOMCTBA: PEAKITUN
3aMeleHus (TaTOTeHUPOBAHKE) KaK CIIOCO0 MOMYYSHHS] XUMUYECKUX CPENICTB 3alUThl PACTEHUH, PUCOCTUHEHMS (THAPUPOBAHUE) KaK
J0Ka3aTeNbCTBO HEIpeIeNbHOro XapakTepa 6ensona. Peakuus ropenus. [Ipumenenue 6eH3omna.

Cruptel. Knaccudukars, HOMEHKIaTypa, H30MEpHs CIUPTOB. METaHON W 3TAHOJN KakK MPEICTABUTENH MPEACTbHBIX OJHOATOMHBIX CIHPTOB.
XuMHYeckrue CBOMCTBA (Ha MpHMEpe MeTaHojia M 3TaHOoJa): B3aMMOACWCTBHE C HATPUEM KaK CIOCOO YCTAHOBJICHMSI HAJIWYUSI THAPOKCOTPYIIIHI,
peaKIys C raJJoTeHOBOJOPOAAMH KaK CIOCO0 MOJyueHHsI paCTBOPUTENICH, IeruapaTanus Kak crnocod MOMy4YeHus dSTHiIeHa. Peakiys ropeHust: CliupThI
Kak TormnBo. IIpumenenne mertanosna u 3taHosna. OU3NONIOrMYECKOE ACHCTBHE METAHOJIA M ATAHOJA HAa OPraHU3M YEJOBEKA. DTUIICHITIMKOIb U
JIMIEPUH KakK MPEICTABUTENIU TMPEACNIbHBIX MHOTOATOMHBIX CHUPTOB. KauecTBeHHasi peakiusi HA MHOTOATOMHBIE CHUPTHI U €€ NMPUMEHEHUE MAJis
pacro3HaBaHMs MNIUILIEPUHA B COCTaBE KOCMETHUECKUX CpeACTB. IIpakTniueckoe npruMeHeHe STUIICHITIMKONSA U TIULIEPHUHA.



®enon. CtpoeHne MolieKylibl heHona. Bzaumnoe enusanue amomos 6 monexyne genona. Xumuieckue ceoucmasa: 83aumooeticmaue ¢ Hampuem,
2uopokcudom Hampus, opomom. llpumenenue dpeHomna.

Anpaeruabl. Meranans (popmanbaeru) U dTaHalb (aleTanbAeru]) Kak NpeAcTaBUTENU NPeAebHBIX abIeru1oB. KauecTBeHHbIE peakIui Ha
KapOOHWIBHYIO TPYMITY (peakius «CepeOpsTHOTO 3epKaliay, B3auMojeiicTeue ¢ ruapokcuaom mean (I1) u ux npuMeHnenue aist oOHApYKEeHUs
MPEJIENbHBIX aJbJACTUAOB B IPOMBIIIIEHHBIX CTOYHBIX BOAAaX. TOKCHYHOCTD anbaeruioB. [IpuMenenue ¢popmanpaeruia u aleraibaeruia.

KapOoHoBBIe KUCTOTHI. YKCYCHAsI KHUCTI0Ta KaK MPEICTaBUTENb MPENCTbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XMMHUUYECKHUE CBOIMCTBA (Ha
MpUMepe YKCYCHOM KHCIOTBI): PEaKIUi ¢ MeTalllaMi, OCHOBHBIMH OKCHJaMH, OCHOBAHUSIMU U COJISIMH KakK MOATBEPKACHHUE CXOJCTBA C
HEOPraHMYECKUMHU KHCIIOTaMu. Peakiius sTepuuKanuy Kak croco0 MoaydeHHs CIOKHBIX 2QupoB. [I[puMeneHne ykcycHo# kucioTsl. [IpencraBnenue
0 BBICHIMX KapOOHOBBIX KHCIIOTaX.

Crnoxxabie 3Gupsl U Kupbl. CIokKHBIE 3QHUPBI KAK MPOITYKTH B3aUMOACHUCTBUS KapOOHOBBIX KUCIOT CO ciupTamu. [I[puMeHEeHHE CIOMKHBIX
5¢upoB B MUIIEBON U Map(roOMEepHON MPOMBIIUIEHHOCTH. KUPBI KaK CII0KHbIE A3(UPHI TIMLIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTurensHbie U
JKUBOTHBIE JKUPBI, KX COCTaB. Pacro3HaBaHue pacTUTENBHBIX )KHPOB HA OCHOBAHHWH WX HETIPeNeIbHOro Xapakrepa. [Ipumenenue xxupos. ['uaponus umm
OMBUICHHE )KHPOB KaK CIOCO0 MPOMBIIIIEHHOTO MOMYyYeHUs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBI KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT.
Moroine CBOMCTBA MbLIA.

VYrneBonpl. Knaccudukanus yrinesonos. Haxoxnenne yrieBonoB B npupoe. [moko3a kak anpaerugocnupt. bpoxenue rimokossl. Caxapo3a.
Tuoponusz caxaposwl. Kpaxman u 1eJuiroio3a Kak OMoJ0rH4ecKue moimMepbl. XMMUYEeCKUEe CBOMCTBA KpaxMalia U HEJUTION03b! (THAPOIIU3,
Ka4eCTBEHHas peakius ¢ M0J0M Ha KpaxMall ¥ ee IpUMEeHEeHHeE i1 OOHapyeHUs Kpaxmalia B mpoayKkTax nutanus). [[pumenenue u 6uonoruyeckast
ponb yrieBoJoB. [ToHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO BOJIOKHA.

Wnentuduxanusi OpraHu4ecKuX COeAUHEHUN. [ enemuueckasn csa3b MexHcoy KIaccamu Opeanuyeckux coeourenuti. TUIbI XUMUYECKUX peaKuit
B OPraHUYECKOW XMMHUH.

AMUHOKUCIOTHI U 6enku. CocTaB M HOMEHKIAaTypa. AMHUHOKUCIIOTHI Kak aM(OTepHbIe opranndyeckue coequHenus. [lentuanast cBs3b.
buonornueckoe 3HaYCHHUE 0-aMHHOKHCTIOT. OONIacTH MPUMEHEHHSI aMUHOKHUCIIOT. benku kak mpupoaabie uononumepbl. COCTaB U CTpOSHUE OEITKOB.
XHUMHYECKHE CBOMCTBA OCIIKOB: TUAPOIH3, AeHaTypanus. OOHapykeHHne OSJIKOB MPHU TTOMOIITH Ka4eCTBEHHBIX (I[BETHBIX) peakuuid. [IpeBparienus
OeJIKOB MUIIK B OpraHu3Me. buonorudeckue GyHKIUNA OSITKOB.

Teopernyeckne 0CHOBbI XUMMHU

Crpoenue BemiectBa. COBpeMEHHAsI MOJIENIb CTPOSHUS aToMa. DJIEeKTpoHHAs KoHpUTyparus atoma. OCHO8HOE U 8030VHCOEeHHble COCIMOAHUS
amomos. Knaccupukarust XMMUYECKUX JIEMEHTOB (S-, p-, d-31eMeHTsl). OCOOEHHOCTH CTPOSHHS SHEPTeTUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
[Tepuoanyeckas cucrema xumudeckux snemeHToB [[.1. Menneneea. ®usnueckunii cmbich [lepuonnueckoro 3akona [[.1. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB JIEMEHTOB U UX COEAMHEHUH 110 IEPUOAAM U TpyIIaM. JJINEKTPOHHAs PUPOAA XMMHUECKOU CBS3H.
DIEeKTPOOTPUTIATEIFHOCTh. BUIbI XUMHUUYECKOM CBsI3M (KOBaJICHTHAs, MOHHAS, METANTHYECKAsl, BOJOPOIHAS) U MEXaHU3MBI €€ 00pa30BaHMUS.
Kpucmannuueckue u amopguvie seugecmea. Tunvt KpUcmaiiuyeckux peuemox (AamomHasn, MoIeKYIApHAsl, UOHHAA, Memaiiuieckas). 3asucumocms
Qusuueckux ceoticms seujecmea om muna Kpucmaiiudeckou peuwtemxu. [IppyauHBI MHOTOOOpA3Hs BEIIECTB.
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Xumuyeckue peakiuu. ['oMoreHHbie U rereporensblie peakinu. CKOpoCTh peakliu, €€ 3aBUCUMOCTb OT Pa3INYHbIX (PaKTOPOB: IPUPOIbI
pearupymoIux BeEeCTB, KOHIEHTPALUN PEarupyoLX BEUIECTB, TEMIIEPATyPhbl, IIJIOLAAN PEAKIIMOHHON IIOBEPXHOCTH, HAJIMYMS KaTtaiau3aTopa. Poib
KaTaJIM3aTopoB B MPUPOJIE U MIPOMBIIIIEHHOM Npou3BocTBE. OOpaTUMOCTh peakinidl. XMMUYEeCKOe paBHOBECHE U €r0 CMEIICHHE MOJT IeHCTBUEM
pa3nuuHbIX (PaKTOPOB (KOHIICHTPAIUSI PEareHTOB WK MPOAYKTOB PEaKIuU, JaBIICHUE, TEMIIEPATypa) ISl CO3JaHMs ONTUMAIBHBIX YCIIOBUI
MPOTEKAaHUSI XUMUYECKUX MPOLIECCOB. Jucnepcuvie cucmemvl. Ilonamue o konnoudax (3onu, eenu). Memunnvie pacmeopul. Peakuuu B pacTBopax
AIIEKTPOJIUTOB. pH pacTBOpa Kak MoKa3aresib KUCIOTHOCTH cpebl. [ uaponu3 coneil. 3HaueHne Tuapoiau3a B OMOJOrHYeCKUX 0OMEHHBIX IPOIIecCax.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAaKLIMU B IPUPO/JIE, TPOU3BOJCTBEHHBIX MPOLIECCAX U KU3HEAEATEIIbHOCTH OpraHu3MoB. OKUCIUTETbHO-
BOCCTaHOBHTEJIbHbIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB INIABHBIX U MOOOYHBIX MOATPYII (Me/Ib, )KEIe30) U HEMETAJIOB: BOAOPO/a, KUCIOPO/a,
raJIoreHoB, cephl, a30Ta, pocdopa, yrnepoaa, kpemuus. Koppos3us MeTanioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU. DIeKmponu3
pacmeopos u pacniaeos. llpumenenue 31eKmpoau3a 6 NPOMblULIEeHHOCHU.

XuMus 4 )KU3Hb

Hayunble MeTonpl mo3Hanusi B XuMud. Mictounnku xumudeckoi nHpopmanuu. [Torck napopmannu no Ha3BaHUIM, UACHTHPHUKATOPAM,
CTPYKTYpHBIM (hopmynam. MonennpoBaHie XUMHYECKIX TIPOIECCOB U SIBICHUHN, XUMUYECKULl AHAIU3 U CUHMe3 KaK METOIbI HayYHOTO TTO3HAHMSL.

XuMmus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEpaIbHbIE BOJbL. [Ipobiembl, CBS3aHHbIE C TPUMEHEHUEM
JICKapCTBEHHBIX MPemapaToB. BpenHbie MpUBBIYKY U (GaKTOPBI, pa3pyIIaolue 310pOBbe (KypeHue, YIoTpeOIeHHE aTKOroisl, HAPKOMAHHS).
PammmonansHoe uranue. [Tuwesvie 0odasku. Ocnosbl nuuesol Xumuu.

XuMmusl B MOBCETHEBHOM ku3HU. Motolye u uucTsnme cpeactsa. Cpedcmea 60pbobi ¢ Obimo8bIMU HACEKOMbIMU. PENneIeHmbl, UHCEKMUYUODL.
CpenctBa mMuHOM rurveHbl 1 kocMeTHkH. [IpaBuna 6e3onacHoi paboTh ¢ €AKUMH, TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMU, CPEACTBAMU OBITOBOM
XUMUHU.

XHUMHS U CEIIbCKOE X03s5ICTBO. MUHEpabHbIE M OpraHrudeckue ynoopenus. CpeacTBa 3aliuThl paCTEHUH.

Xumus u sHepreTuka. [IpupoaHbie HCTOUHUKY YI1eBOIOPOAOB. [IpupoHbIi 1 MOy THBIN HE(TIHOM ra3bl, UX COCTAaB U HCIIOIb30BAHHUE.
CocraB HedTu U ee nepepadoTka. Hedrenpomykrel. OxkTaHOBO€ uncio 0eH3nHa. OxXpaHa OKpyKaroliei cpesl mpu HedTenepepadoTke u
TPaHCTIOPTUPOBKE HEPTETPOTYKTOB. ANIbTepHATUBHBIC UCTOYHUKH SHEPTUU.

Xumus B ctpoutenseTBe. Llement. beton. [Tog0op onTUManbHBIX CTPOUTEIBHBIX MAaTEPHAIOB B MPAKTHYECKON JEATEILHOCTH YeTIOBEKA.

XUMHUS ¥ IKOJIOTHS. XUMUYECKOE 3arps3HEHIE OKPYKAIOIICH cpelibl U ero nmocienctsus. Oxpana ruapocdepsl, TouBbl, aTMOChepsl, hIopsl 1
(dayHbl OT XMMHUYECKOT0 3arpsi3HEHUS.

Tunsl pacyeTHbIX 3a1a4:
1. HaxoxneHnue MoJeKyIsipHOM (pOpMyIibl OpraHMYEeCKOro BEIIECTBA MO €ro IJIOTHOCTH U MacCOBBIM JOJISIM 3JIEMEHTOB, BXOSIIUX B €r0
COCTaB, WJIM 10 MPOIyKTaM CrOpaHusl.
2. PacueTsl MaccoBO# 1011 (MacChl) XUMHYECKOTO COSAMHEHHS B CMECH.
Pacuetsl Macchl (00beMa, KOJTMUECTBA BEUIECTBA) MPOAYKTOB PEAKIIMHU, €CITU OIHO U3 BEIIECTB JaHO B U30BITKE (MMEET IIPUMECH).
4. PacueTsl MaccOBOM MM OOBEMHOM JTOJIM BBIXO/A MPOAYKTA PEAKIIMH OT TEOPETUICCKHA BO3MOKHOTO.

(98]
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9]

Pacuets! TermoBoro apdexra peakimm.
PacyeTbl 00bEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEAKIIUIX.
7. Pacdetsl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIMH, €CJIM OJHO W3 BEIIECTB JaHO B BHUJIE PACTBOpPA C OMPEICICHHOMN
MacCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA.
Tembl MpakTHYECKUX PadOT:
Pelienue skcriepuMeHTaNbHbIX 33/1a4 Ha MOJYyYE€HUE OPraHUYECKUX BEILECTB.
Perienne skcriepuMeHTaIbHbBIX 33/1a4 IO TeMe «MeTaby.
Pemenue skcnieprumeHTanbHbIX 3a1a4 1o TeMe « Hemeranms».
Perienne sxcriepuMeHTaIbHbIX 3a/1a4 10 TeMe «[ ' eHeTnueckas CBs3b MEXIY KJIaCCaMU HEOPTaHUYECKUX COCAMHEHUI.
Perenue skcriepuMeHTanbHbIX 3aa4 0 TeMe «[ eHeTrnueckas CBsI3b MEXAY KJIacCaMHU OPTraHUYECKUX COCIMHEHUID.
[Tonydenue 3TUIEHA U U3YYEHHUE €r0 CBOMCTB.
ITomy4yeHune yKCyCHOM KUCIOTHI U U3y4YEHHUE €€ CBOUCTB..
CBoiicTBa OJJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.
XHUMHYECKHE CBOMCTBA alIbJICTHIOB.
KauecTBeHHbIE peakIii HA HEOPTaHUYECKHUE BEIIECTBA U HOHBI.
HccnenoBanue BAMSIHUS pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUU.

a
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II1. TemaTn4yeckoe NJIAHUPOBAHME C ONPeieJIeHHEM OCHOBHBIX BUIOB YUeOHO AesiTeJJbHOCTH MO XumMuu 10kiace
Ha3Banmue TemblI Yacel mo JlaGopaTtopHble padoThI IpakTHyeckue KonTpouabHbie padoThI
paboueii padoThI
nporpamMmm
(9
IIpeamer OpraHu4ecKon 2 NelH3roroBiienue Mozeneld OpraHnYECKUX COSAMHEHUI.
xumuu. Teopus crpoeHus
OpTraHUYCCKUX COCIUHCHNU
A. M. bytneposa
YmieBoopoapl M HX 12 Ne2O0OHapysxeHre MPOyKTOB TOPEHUS CBEUH. Kontponsnas padora
OpUpOAHBIC NCTOYHUKH Ne3 [Tonyuenue 3THIIEHA U U3YYEHUE €TO CBOMCTB. Ne 1 «Teopus cTpoeHus
OpraHUYeCKUX
coenuHeHni A.M.
bymieposa.
Y11eBo10p o)
Kucnopon- u 14 Ne4  CpoiicTBa  OJHOATOMHBIX W MHOrOAaroMHbIX  cnuptoB | NelPemienue KontponpHas pabora
a30TCcoJIeprKallne NeSPacTBoprMOCTb IIIMLIEpHHA B BOJIE. sKcriepuMeHTanbHbIX | No2 «Kucnopon- u
OpraHUYECKHE Ne6 [TonyueHue yKCyCHOM KUCIIOTHI M U3YYECHHE €€ CBOWCTB 3a/1a4 Ha TIOJIyYCHHE | a30TCOACPKAIINE
COEIMHEHHUS Ne7Onpenenenue HEIpeAebHOCTH PacTUTENBHOTO Macja. | OpraHM4ecKux OpraHu4ecKHe
Ne8U nenrudpukarnmst kpaxmajia B HEKOTOPBIX MPOJTYyKTaX MATAHUS. BCIIECTB COCIMHCHHS
Ne9I3roroBiieHrE KpaxMaJbHOTO KJIEHCTEPA.
Nel0M3roroBieHue Mojiesiel MOJIEKyJl aMUHOB.
Nel1M3roToBieHre MOAEIN MOJIEKYJIbI TIUIIMHA.
Ne 12 XumMnuyeckre CBOMCTBA ajIbAETHIOB
Opranuueckass XUMHS U 6 Nel30O3HakomiieHUE ¢ KOJUIEKIMAMU KaydyKOB, IUIaCTMAacC U BOJIOKOH. | Ne2Pacno3naBanue
00I11eCTBO IIacTMacc i
BOJIOKOH.
Hrtoro 34 12 2 2




TemaTnuyeckoe MJIAHNPOBAHUE C ONpeaeieHMeM OCHOBHBIX BHI0B y4eOHOM 1eATeJIbHOCTH o xumuu 11 kiace
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Ha3BaHnue TemMbl ::;:1:3 JlabopaTopHbie padoThI IIpakTHyeckue KontpoabHubie
nporpamme padoThI padoThI

CtpoeHue BeniecTs 9 Nel Pemienue skcriepuMeHTaIbHbIX 33124 M0 TeMe «MeTaibn.
Ne2lTonyueHnne KOIJIOMIHOTO PacTBOpa KypHHOTO OeiKa, MCCIeIOBaHUe
€ro CBOMCTB C IIOMOULIBIO JIA3€pHOM YKa3Kh M IMPOBEICHHUE €ro
JIeHaTypanuu.
Ne3[lomyueHue SMyIbCHUU PACTUTENHHOTO Macia M HaOmoieHue 3a eé
pacCIOCHUEM.
Ne4[TomyueHue CyCeH3UU «M3BECTKOBOTO MOJIOKa» W HaOMIo/eHHe 3a e
ceIMMEeHTaIUE.

XUMHYECKUE PEaKLUU 12 NeS MccnenoBanue BAMSHUS PA3TUUHBIX (DAKTOPOB HA CKOPOCTh Ne 1Pemenne Nel«Crpoenue
XuMuueckon peakuuu. Mmmroctpanus npasuia bepromne Ha npakTuke — DKCIIEpUMEHTAIBHBIX | BEILECTBA.
MIPOBEJICHHUE PEAKIIii C 00pa30BaHUEM OCAJIKA, Ta3a U BOJBI. 3a11a4 I10 TeMe Xumuyeckas
Ne6l 'ereporeHHbIi  KaTaiM3 Ha MOpUMEPE paslioKeHUs mnepokcuaa | «l eHernueckas peaKuus»
BOJIOPOJA B NIPUCYTCTBUU TUOKCHA MapraHua. CBSA3b MEXKIY
Ne7Cmemenue paBHoBecus B cucteme Fe'" + 3CNS™ «» Fe(CNS);. KJIaCCaMH
Ne8lcnibiTaHue WHAMKATOPaAMU CpeAbl PACTBOPOB COJIEH Ppa3IMYHBIX | HEOPTAaHUYECKHUX
THIIOB. COECIUHEHUI.
Ne9OKHUCTUTETHHO-BOCCTAHOBUTENIbHAS PEAKIMA U peakiusi oOMeHa Ha
puUMepe B3aUMOJCUCTBHS pacTBOpoB cyibdara menu(ll) c xemezom u
pacTBOPOM IIETOYH.

BemrecTBa 1 X CBOHCTBa 9 Nel0 KauecTBeHHBIE peakUMd Ha HeopraHudeckue BemiecTBa W HOHBI | Ne2 KauecTBeHHBIE Ne2 «BemectBa u ux
[TonyueHne HEPACTBOPUMOTO THIPOKCUIA U €r0 B3aUMOJICUCTBUE C KUCIOTOM. peakuuu Ha CBOUCTBAY
NelllccnenoBanre KOHIIEHTPHUPOBAHHBIX PAacTBOPOB COJSIHOM M YKCYCHOM | HEOpraHHYecKHe
KHCJIOT KareJIbHbIM METOJOM IPH UX Pa30aBIeHUN BOAOM. BEILIECTBA U HOHBI.
Nel2Ilomygenue amMmpoTepHOTO THAPOKCHIA M U3YIEHUE €TO CBOWCTB.
Nel3IIpoBenenne kKaueCTBEHHBIX peakIUii 10 OMpeeIEHUI0 COCTaBa COJH.

XuMHsIT U COBPEMEHHOE 4 Nel4/3yueHne  MapKMpOBOK  pa3jid4HbIX  BHUAOB  NPOMBIIIJICHHBIX U

001IeCcTBO MIPOAOBOJILCTBEHHBIX TOBAPOB

Hroro 34 14 2 2




IV. lloypouHoe njiaHMpOBaHME 10 XUMHUHU 10 k1ace

14

Howmepa XapaKTepuCTHKA OCHOBHBIX BUJIOB JEATEILHOCTH
YPOKOB Tema ypoka OcHOBHOE coJiep>KaHHE YpOKa o o
/i oOyyaronuxcs (Ha ypoBHE y4eOHbIX AeHCTBUIN)
1—2 Tema 1. IIpeamet opranuyeckoii xumuu. Teopusi cTpoeHus1 oprannyeckux coequHenuiit A. M. Bytiepoa (2 u)
1 IIpenmer opraHu4ecKoi XMMUU [losiBnenne u pa3BuTHE OpraHMYecKod XMMHM Kak Hayku. IIpenmer | Xapakrepr3oBaTh OCOOEHHOCTH COCTaBa M CTPOCHHUS
OPraHUYEeCcCKO XUMHUHU. MECTO M 3HAYeHUWE OPraHMYEeCKOM XMMHUHU B | OPraHMYECKUX BEILECTB.
Hnempyxkmasic no mexnuxe CHCTEME €CTECTBEHHBIX HayK. KnaccuduuupoBaTh UX Ha OCHOBE MPOUCXOXKIEHUS H
bezonacrocmu Jemoncmpanyuu.lnasnenue, oOyrimBaHue U TOPEHHUE OPTAaHUYECKHUX | epepaboTKH.
BeliecTB. Mojenu MOJeKyl OpraHM4ecKHX COeAWHEHHH pasHBIX | ApryMEHTHPOBaTh HECOCTOSATENBHOCTh BUTATH3MA.
KJaccoB  (mapocTepxkHeBble U 00bEMHBIC).  Omnpenenenue | OnpeneisaTh OTIMYUTEIHHBIC O0COOCHHOCTH
3JIEMEHTHOI'0 COCTaBa Opranndeckux coeauHeHuid. Iloptpersr A. M. | yIieBoaopoIoB.
Bytneposa, . §I. bepuemnyca, ®. Bénepa
2 OCHOBHBIC MTOJOKEHUS TCOPUU XHUMHYECKOE CTpPOCHHE KaK IOpSAJOK COEAUHEHUs aToMoB B | QPopmynuposams  OCHOBHBIE  TIOJIOKEHHS  TEOpPUH
XUMHUYECKOTO CTPOCHUS MOJIEKYJIE€ COTJIACHO UX BaJIeHTHOCTH. OCHOBHBIC MOJIOKEHUS TEOPUH | XUMUdeckoro crpoenus A. M. Bytieposa.
A. M. bytieposa XUMHUYECKOTO  CTPOEHUSI  OpraHMYecKkux  coeauHeHudd  A.M. | Paznuuare TMOHATHS «BAJEHTHOCTB» M  «CTEIEHb
BytnepoBa.  YmieponmHbIi  CKeEeT  OPraHMYECKOHM  MOJEKYJbl. | OKACICHUS.
KpaTHOCTh XUMUYECKOH CBSI3M. 3aBUCHMOCThH CBOMCTB BellecTB OT | COCTaBIISATh MOJNEKYISIPHBIC U CTPYKTYPHBIE (POPMYIIBL.
XMMHYECKOTO CTPOeHUsS MoJieKy. M3omepus u uzomepsl. [lonstue o | Kimaccudunuposars KOBaJICHTHbBIE CBSI3U o
(hyHKITMOHATBHOH rpymme. IIpuHIUTIBL Kiaccu(uKanmy | KpaTHOCTH.
opraHuyeckux coeauHeHuii. Cucremarnueckas MexayHapoaHas | OOBSICHITH SIBICHUE W30MEPHUH U B3aMMHOE BIIHSHHE
HOMEHKJIATypa W TPUHIUIBI 00pa30BaHMUs HAa3BAaHUI OPraHUYECKUX | aTOMOB B MOJIEKYIIE
coenuHeHudl. emoncmpayuu.lloptpetst A. M. bytneposa, 3.
®paHKiaHa,
@. A. Kekyre.
Jlabopamopnvie onvimwl. VI3rotoBneHue Mojeied OpraHUYeCKHUX
COEIMHECHUIM
3—14 | Tema 2. YriieBogOpOabl M MX NPHPOAHbIe HCTOUYHNKH (12 4.)
3 AJKaHEbI. lomonornueckuit  psg  ankanoB. [omonorn. Howmenkmarypa. | OnpenensiTe IPUHAIC)KHOCTh COCTUHEHUN K allkaHaM

CTpOCHI/Ie MOJICKYJIBI METaHa.

W3omMepuss yrneponHoro ckenera. 3aKOHOMEPHOCTH HU3MEHEHUS
(hM3uIeCcKUX CBOWCTB. XMMHUYECKHE CBOMCTBA (HA IPUMEPE METaHA H

Ha OCHOBE aHAJIM3a COCTaBa X MOJIEKYIL
JlaBaThb Ha3BaHUA ajKaHaM [0 MEXIYHapOJHOU
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9TaHa): peaKklMu 3aMeleHHs (TaloreHUpOBaHME), NETHUAPUPOBAHUS
KaK CIOCOOBI IMOJIY4YCHUA BaKHEHIITNX COC}II/IHGHI/Iﬁ B OpraHn4€CKOM
cuHTe3e. [ opeHne MeTaHa Kak OIMH U3 OCHOBHBIX HCTOYHUKOB TeIlIa
B IIPOMBILUIEHHOCTH U ObITYy. HaxoxaeHre B npupoae U NpuMEeHEHHUE
asikaHoB. [IoHsTHE O HMKIIOANKaHAaX.

Hemoncmpayuu.l'opeHue  alKkaHOB U3 pe3epByapa  Ia30BOM
sakurankd. OTHOIICHHE ajKaHOB K OpOMHOH BOJIE pPacTBOPY
NepMaHraHaTa Kajusl.

Jabopamopnuie onvimpl. OOHapyKEeHHE NPOLYKTOB TOPEHUS CBEUH

HOMEHKJIaType. XapaKkTephu30BaTh COCTaB M CBOMNCTBA
BAYKHEHIIUX IIPEICTABUTEICH AJIKAHOB.

HabmoaTteh XMMUYECKUH SKCIIEPUMEHT, (UKCHPOBAThH
€ro pesynbTaThl. Pa3nuyaTe MOHATHA «TOMOJOT» U
«H30MEP»

AJIKEeHBI
CrpoeHne MOJIEKybl ATUIICHA.

I'omonornueckuit  psanx  ankeHoB. Homenknarypa.  M3omepus
YIJIIEPOAHOTO CKeNeTa M TOJOXKEHUS KpaTHOM CBSI3M B MOJIEKYJIE.
XuMHu4YecKre CcBoWcTBa (Ha TIpUMepe  OTHIICHA):  peaKIuu
MprcoeInHeHNs] (TaJIOTeHUPOBaHNWE, TUAPWUPOBAHHUE, THIpaTaIus,
THIPOTaloOreHUPOBaHKUE) Kak CIoco0 MoiydeHHus] (yHKIHMOHAIBHBIX
MIPOU3BOJHBIX YTIIEBOAOPOAOB, ropeHus. [lomumepnsanus sTuieHa
KaKk OCHOBHOE HaIpaBJeHHE €ro MCHOib30BaHUs. llommaTmien kak
KPYITHOTOHHXHBIH ~ TPOAYKT  XHMHYECKOTO  IPOW3BOACTBA.

OrnpenensiTe TPUHAJICKHOCTh COCTUHEHUN K alIKeHaM
Ha OCHOBE aHAJIM3a COCTaBa UX MOJEKYJL.

JlaBaThb Ha3BaHHUA aJKEHaM [0 MEXJIyHapOJHOU
HOMCHKJIaType. XapaKTepru30BaTh COCTaB M CBOMCTBA
BaYKHEHIIINX MPEICTABUTETICH aIKEHOB.

HabmtonaTh XUMHUYECKUIT SKCIEPUMEHT C (PUKCUPOBATH
€r0 pe3yJIbTaThl
Paznmuuare moHATHS

«rOMOJIOT» M «HU30MEDP» IJid

HpI/IMeHeHI/Ie OTUJICHA. AJIKCHOB
,ZIemoncmpauuu.FopeHI/Ie stujieHa. KadecTBEeHHBIE peaknun Ha
JIBOWHYIO  CBS3b: obecriBeunBaHWE  JTUJICHOM  PacTBOPOB
MepMaHTraHaTa Kajiusi 1 OpOMHOH BOJBI.
Jlabopamopnusie onvimel 1lonyyeHune STUICHA U U3YYCHHUE €r0
CBOIICTB.
Ankamuensl. Kayayku [NousiTvie 00 ankagueHax Kak YIJCBOAOPOJAaX C JABYMs JIBOWHBIMH | OmnpeaesnsiTh NPUHAJIEKHOCTh COeIMHECHUM K

cBs3sivu. [lonuMepusanus auBuHuiaa (Oyraguena-1,3) kak croco0
MOJIy4ECHHSI CUHTETUYECKOr0o KayJyKa. HarypanbsHbiid u
CUHTETHUYECKMM  Kayuyyku. Bynkanuzanus  kayuyka. Pe3uHa.
[IpumeHenune kayuyka U pe3HHBI.

Hemoncmpayuu. Konnexkuns «Kayaykmy.

Jlabopamopnsie onvimoi.ViccnenoBanue CBOMCTB KayqyKoB

ajKagueHaM Ha OCHOBE aHaJIM3a COCTaBa UX MOJIEKYIL
JaBaTh Ha3BaHMs aJIKEAUMEHAM II0 MEXIyHapOIHOMN
HOMEHKJIaType. XapakTepU30BaTh COCTaB M CBOMCTBA
BaOXKHEHIIINX MIPEICTABUTENICH allKaIueHOB.

Oco3HaBaTh  3HAUUMOCTH  POJU  OTEUECTBEHHOTO
Y4EHOr0 B IOJYYEHHU IIEPBOTO CHUHTETHYECKOIO
KaydyKa.

VYcranaBnuBath 3aBUCHUMOCTb MEXAY CTPOCHUEM H
CBOMCTBaMU MMOJMMEPOB Ha MpHUMeEpe KaydyKa, pe3HHBI
u 500HUTA
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8 ATnKuHBI I'omonornueckuii  psng  ankuHoB. Homenknarypa. M3zomepus | OnpenensTs NpHHAAISKHOCTh COSUHEHNHN K aJIKMHaM
CrtpoeHune MOJICKYJIbI YIJIEPOJHOTO CKejleTa M TOJIOKEHWS KpPaTHOM CBSA3M B MOJIEKYJE. | HA OCHOBE aHAJIM3a COCTaBa UX MOJIEKYJL.
aleTUJICHA. XuMudeckue CBOWCTBAa (Ha TpuMepe areTuseHa): peakiuu | JlaBaTh Ha3BaHUSA alKMHAM 10 MEXAYHapOIHOU

NpUCOeAUHEHNs (TaJIOTeHUPOBaHKWE, THAPUPOBAHUE, THApATaLys, | HOMEHKIAType. XapaKTepu3oBaTh COCTaB, CBOMCTBA M
THOPOTaJOreHUPOBAaHUE) Kak CII0CO0 TONydYeHHs IIOJIMMEPOB M | MPUMEHEHHE aleTWICHa. YCTaHABIMBaTh NMPHUYMHHO-
JIPYTHUX TIOJIE3HBIX MPOAYKTOB. ['OpeHHe aleTuieHa Kak HMCTOYHMK | CJIEACTBEHHYIO CBS3b MEXIy COCTABOM, CTPOCHHEM
BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JUISI CBApKM M PE3KHM METaJUIOB. | MOJEKYJ, CBOMCTBAMM U IPUMEHEHHUEM alleTUIICHA.
[IpumeHeHue areTusiieHa. HaGmomath XUMHYECKHH SKCIIEPUMEHT ¢ (PHKCHPOBAThH
Hemoncmpayuu.llonyyenue aleTwieHa peakluued TUIposih3a | ero pe3yabTaThl
KapOuna kanpuus. [openne aunerwieHa. KauecTBeHHBbIe peakuuu Ha | Pa3nuuaTe MOHATHS «TOMOJIOT» M «H30MEp» UIs
TPOHHYIO  CBSI3b:  OOECIBEUMBAHHME  AICTWICHOM  PAacTBOPOB | aJKWHOB
MepMaHTaHaTa Kajiusi 1 OpPOMHOM BOZBI.

9 ApeHbl benson kak mpeAcTaBHTENh apOMAaTHYECKUX  YIIIEBOAOPOAOB. | XapaKTepHu3oBaTh COCTaB, CBOWCTBA W NPUMEHEHHE
Crpoenne MoJeKynbl OeH3oyia. XUMHYECKHE CBOMCTBA: peakuuu | OeH30Ja.
3aMenieHns (TaJIoTeHNPOBAaHNE) KaK CIOCO0 MOTydYeHUs] XMMUYEeCKIX | YCTaHAaBIMBaTh  NPHUYMHHO-CIEACTBEHHYIO  CBS3b
CPEACTB 3aIllUTHl PACTEHUH, NMPHUCOCTUHEHUs (TMAPUPOBAHHE) KAaK | MEXIY COCTaBOM, CTPOCHHEM MOJIEKYJ, CBOHCTBAMH U
JIOKa3aTeJIbCTBO ~HENPEAENbHOTO XapakTepa OeH3osa. Peakuus | npumeHennem Oensona. HaOmiomaTe  Xumuueckuid
ropenus. [Ipumenenne O6eH3oma. IKCIIEPUMEHT C (PUKCHUPOBATH €r0 PE3yJIbTAThI
Jlemoncmpayuu.ViccnenoBanue CBONCTB O€H30Jla € TIOMOIIbIO
ObITOBOTO pacTBopuTesis «CONBBEHTY

10 [IpupoaHbIil 1 MOMYTHBIN T'a3bl CoctraB mpupomHoro raza. Ero HaxoxneHue B NpUPOAE. | XapaKTEpU30BaTh COCTAB M OCHOBHBIE HAIPABIICHUSA
[IpeumymiecTBa NPUPOJHOTO Ta3a Kak TOIUIMBA. XWUMHUYECKas | MepepaOOTKH M UCIIOIb30BaHUsI TPUPOJHOTO rasa.

nepepadoTKa MPUPOAHOTO Ta3a: KOHBepcusi, muponu3. CHHTE3-ra3 u
ero IpUMEHEHHE.

[TonytHBIe Ta3pl, WX cocTaB. llepepaboTka MOMyTHOTO Tra3a Ha
(dpakuum: cyxoii ra3, npomnaH-OyTaHOBas CMECh, Ta30BbIil OCH3MH.
Jemoncmpayuu. Kapra none3nsix uckonaemsix PO

CpaBHHBaTh HaxXxOXACHHE B
TIPUPOJHOTO U MOy THBIX T'a30B.
XapaxkTepu3oBaTh COCTaB W OCHOBHBIE HAaIPaBIICHUS
nepepaboTKK U UCTIONB30BaHUs MOMYTHOTO T'a3a

MpUpOJE M COCTaB

11

Hedtb 1 crtocoOw! e
nepepaboTKH

CocraB HeTH 1 €€ TIepepadoOTKa: IMeperoHka, KPEeKUHT, PUGOPMHUHT.
Hedrenponykrel U ux nomydenue. [lonatue o0 OKTaHOBOM 4YHCIIE.
Xumuueckue crnocoObl MOBBIIIEHUS KadyecTBa OCH3HMHA.
emoncmpayuu.Konnexktmss ~ «Hedts U HeTETPOIYKTHD,
BuzieopparmenTsl U cnaiiael «Ileperonka vedru». Kapra mone3Hsix
rckonaembix PO

XapakTepu3oBaTh COCTaB M OCHOBHBIC HAllPaBICHHS
nepepadoTKH HEPTH.

Paznuuate HedTsAHBIE (PAaKUIMU M OMUCHIBATH O0JACTH
X MIPUMCHCHUA.

Oco3HaBaTh HEOOXOMUMOCTh XHMHUYECKUX CIIOCOOOB
MIOBBIILICHNS KauecTBa OCH3MHA
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12 KamenHslii yrone u ero KokcoBaHwe KaMEHHOTO YIWII M €ro MPOJYKThI: KOKCOBBIM Ta3, | XapaKTepu3oBaTh OCHOBHEIE MIPOYKTHI
nepepaboTka aMMuadHas BOJa, KaMEHHOYroJbHas cMona, Kokc.['asudukanus | KOKCOXHMUYECKOTO IIPOM3BO/ICTBA. OnuceIBaTh
KaMEHHOT'O YTJIs. 00nacTi NpUMEHEHHS
Jemoncmpayuu. Konneknust «KaMeHHBII yrolb M TPOIYKTHI €ro | KOKCOBOTO Ta3a, aMMHA4YHON BOJBI, KAMEHHOYTOIBHOM
nepepaboTkm». Bumeodparmentst u cnaiinbi«KokcoxumMudeckoe | CMOIIBI, KOKCa.
MIPOU3BOJICTBO» Oco3HaBaTh HEOOXOOUMOCTH ra3u(pHUKalUN KaMEHHOTO
YIS, KaK aJbTEPHATUBLI IPUPOIHOMY rasy.
13 [loBTOopenue u 00o0IICHNE TectupoBanue, pemieHne 3a/1a9 1 YIPaXHEHUH 110 TeMe BBIMONMHATE TECTHI, pemiaTh 3aJauil M yNpakKHEHUS 10
TeMe.
[IpoBomuTh OLIEGHKY COOCTBEHHBIX JIOCTMDKCHUH B
YCBOEHUU TEMBI.
KoppextupoBaTth CBOM 3HAaHHS B COOTBETCTBHUH C
TJIAHUPYEMBIM PE3YJILTATOM
14 Koumponvnas paboma Ne 1 «Teopusi cTpoeHus: OpraHndeckux coenuaenuii A.M. ByTtneposa. YmeBogopoasn»
15—28 | Tema 3. Kucjopoa- u a30Tcojep:kaiue opranuieckue coeaunernus (14 1)
15 OIHOATOMHBIE CIIHPTHI Kiraccudukams, HOMEHKIATypa, H30MEPHsI CITUPTOB. MeTaHOT U Ha3ssiBate ciupThl O MEXAYHAPOJHOM HOMEHKIATYPE.
3TAHOJ KaK MPEICTABUTEIH MPENETbHBIX OTHOATOMHBIX CITHPTOB. XapakTepu30BaTh CTPOCHUE, CBOMCTBA, CIIOCOOBI
XuMHUecKue CBOWCTBA (Ha MpUMepe METaHoJa U 3TaHOJa): MOJTy4eHHsI U 00JacTH MPUMEHEHUS IPeaeTbHBIX
B3aMMOZICHCTBHE C HATPHEM KaK CIIOCO0 yCTAaHOBJICHUS HAIUYHS OJTHOAaTOMHBIX CIIUPTOB.
THUAPOKCOTPYIIIEI, p€aKuA C raJIor€HOBOAOPOAAMHU KaK crocod YcranaBnuBaTh MIPUYINHHO-CIICACTBCHHYIO CBA3b
IMOJIy4CHUA paCTBOpI/ITeHeﬁ, Acruaparanus Kak CHOCO6 TIMOJIY4YCHUA MEXKAYy COCTaBOM, CTPOCHHUEM MOJICKYII, CBOMCTBAMH U
16 sTrneHa. Peakius ropeHus: ciupThl Kak TomuBo. [Ipumenenue MPUMEHEHUEM METaHOJIa U 3TaHOIA.
MeTaHoJa U 3TaHona. Pu3nonornveckoe aeicTBHEe METaHONA U HabmonaTh, caMOCTOSITETPHO TIPOBOJUTH U OMTUCHIBATH
3TaHOJIa HAa OPTaHU3M YeJIOoBeKa. XMUMHUYECKUH SKCIIEPUMEHT
Jemoncmpayuu. OKuciIeHNe CIUPTa B adbAETHI.
Jlabopamopnsie onvimer. CBOVWCTBA OJTHOATOMHBIX U
MHOTOATOMHBIX CIIUPTOB
17 MHOTroaTOMHEBIE CITUPTHI OTWICHITIMKONG W TIHWIEPHH Kak TpeACTaBUTENH TpeAenbHbIX | KimaccupunupoBars CIUPTHI IO UX aTOMHOCTH.

MHOT'0aTOMHBIX criupToB. KadecTBeHHas peakiyss HAa MHOTOaTOMHBIE
CIIUPTHI U €e IPUMEHEHHe /71 paclio3HaBaHUs IJIMIEPUHA B COCTaBe
KOCMETHYECKUX CPEICTB. [IpaxTnueckoe MIpUMEHEHHE
STWICHITIMKOIL W mmmuepuHa. /emoncmpayuu.KauectBeHHas
peaxnys Ha MHOIOaTOMHBIE CIIMPTEI.

Jabopamopnuie onvimol. PacCTBOPUMOCTS IIIMIIEPHHA B BOJE

XapakTepu3oBaTh CTPOEHHE, CBOMCTBA, CIIOCOOBI
MONTy4yeHUs] M OOJIaCTH TNPUMEHEHHS MHOT0aTOMHBIX
CITUPTOB.

Wpnentuduumpoatb  MHOTOAaTOMHBIE
IIOMOIIBI0 KAYECTBEHHON PEaKIH.
Habmonate, caMOCTOATENIEHO TPOBOJUTE M OITUCHIBAThH
XUMHUYECKUH SKCIEPUMEHT

CIIUPTBI  C
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Denon

CtpoeHne Monekynsl ¢eHona. BzaumHoe BiIMSHHE aTOMOB B
MoJiekyae (eHosa. XWMHYSCKHE CBOWCTBA: B3aUMOJCHCTBHE C
HaTpHeM, THIPOKCHIOM HaTpus, OpomoM. [IpumeHenune denomna.
Jlemoncmpayuu.3aBUCUIMOCTBPACTBOPUMOCTA (eHONa B BOAE OT
Temrepatypbl. BzammoneiictBue ¢eHoma ¢ OpOMHOW BOMOW W
xyaopuaom kenesa(lll), kak KaueCTBEHHBIE PEaKIIUU

XapakTepu3zoBath CTPOCHHE, CBOWCTBAa, CIOCOOBI
MOJIyYSHHMsI U 00JIACTH MPUMEHEHUS (PeHOIA.
Wnentuduiuposars GEHOI ¢ TOMOIIBI0 KAYeCTBEHHBIX
peaKLuid.

CoOmoaTh TpaBmiia 0€30MacHOTO OOpalieHusi C
dheHoIO0M
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AJ'II)ILCI‘I/II[I)I 1 KCTOHBI

Metanans  (popmanbaeruy) W 3TaHaNb  (AlCTANBIACTHA) Kak
MPEACTaBUTENN MPEACIbHBIX albAeruI0B. KauecTBeHHbIE peakIuu
Ha KapOOHWIBHYIO Tpymimy (peakmus «CepeOpsHOTO 3epKaiay,
B3auMoieicTBrE ¢ ruapokcuaoM Mmeau (1) m ux npumeHenue s
00OHapyXeHUs MPEACTbHBIX albJETHA0B B MPOMBIIIJICHHBIX CTOYHBIX
Bomax. TokcmaHOCTh amprerunoB. llpumeHeHne Qopmanmbaernaa u
areTambAeTHaA.

Jemoncmpayuu.Peaxnyn cepeOpsiHOTO 3epKaia u co
CBeXxeronyueHHbIM Tuapokcunom menu(ll) mpm HarpeBanum, Kak
Ka4eCTBEHHBIEC PEAKIINH Ha allbICTUIbI

Jlabopamopnuvie onvimsr X¥IMUUYECKUE CBOKCTBA aJIbIAETUI0B

XapakTepu3oBaTb CTPOCHHE, CBOMCTBA, CIIOCOOBI
MOJy4eHHUS] U 00JIacTH MPUMEHEHHs (opMaibleruaa u
areTanbJeruia.
Wnentudunuposats
Ka4eCTBEHHBIX PEaKINH.
CoOmromaTh TpaBWjia JKOJIOTHYECKH TPAMOTHOTO U
6e3omacHoro oOparmeHus ¢ HOpMabICTHIOM.

aJIbJIETUIbI c TIOMOIIBIO
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KapOoHOBBIE KHUCIIOTHI

VYKCycHasi KACIOTa KaK MPEACTaBUTENb NPEAEIbHBIX OAHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. XMMHUYECKHAE CBOMCTBA (HA MPUMEPE YKCYCHOM
KHCJIOTBI): peakuWh C MeTa/slaMH, OCHOBHBIMHM OKCHJAMH,
OCHOBAaHMSIMH U COJISIMHM Kak IIOATBEPXKAECHUE CXOACTBA C
HEOpraHW4ecKHUMHU KUCIoTaMH. Peakuus stepudukanny kak crnocod
MOJy4eHUs] CIOXKHBIX 3(hupoB. [IpuMeHeHHE YKCYCHON KHCIIOTHI.
[Ipeacrasienue o BHICIIMX KapOOHOBBIX KUCIOTaX.
Jlemoncmpayuu.O6pa3upl MypaBbHHOM, YKCYCHOH, NMaTbMATHHOBOH
U CTEapHUHOBOM KHCIIOT ¥ UX PaCTBOPUMOCTH B BOZE

Jlabopamopnvie oneimot. 1loilydeHue YKCYCHOM KHUCIOTBI H
M3Y4YEHHUE €€ CBOMCTB

Xapakrepu3oBaTh CTPOEHHE, CBOWCTBA, CIIOCOOBI
MOJNyYCHUS] W OOJAaCTH TPUMCHEHHS MYpPaBbUHON W
YKCYCHOH KHCJIOT.

Pasnmuuare ofmiee, OcoOEHHOE H EIMHUYHOE B
CTPOCHHMHU M CBOMCTBAaX OpraHUYECKUX (MypaBbUHOH H
YKCYCHOI1) ¥ HEOPraHMYEeCKUX KUCIIOT.

Habmogate, mpoBOOUTH, OMUCHIBATH W (UKCHPOBATH
pe3yabTaThl JEMOHCTPALMOHHOTO M JIaDOPAaTOpHOTO
XMMHYECKHUX IKCIICPUMEHTOB.

ColOimtomath TpaBuiia HSKOJOTMYECKH TPAMOTHOTO H
Oe3omacHoOro odpamnieHus ¢ KapOOHOBBIMH KHUCIOTaMHU
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Crnoxusie 3¢upsL. XKupbt

CnoxHble >(QuUpbl Kak MPOAYKTHl B3aUMOACHCTBHS KapOOHOBBIX
KHCIOT cO crniupTamu. [IpumeHneHne cioxHbIX 3()UpPOB B MUILEBOH H
naphoMepHOH NPOMBIIITIEHHOCTH. JKHpBl Kak CIOXKHBIE 3(UPEI
TJMIIEPUHA W BBICIIMX KapOOHOBBIX KHCIOT. PacTuTenbHble H
JKABOTHBIE XKHUPBI, UX COCTaB. Pacno3HaBaHUE paCcTUTENBHBIX KUPOB
Ha OCHOBAaHMH UX HENpPEAEIbHOIo Xxapakrepa. IIpuMeHeHue >kupos.
I'maponus winm OMBUIEHHE XHPOB KaK CHOCOO MPOMBIIIJICHHOTO
MOJTYYEHHsI COJIel BBICIIMX KapOOHOBBIX KHCIOT. MpBUIA Kak coniu

OnuceiBaTh peakuuu 3TepuUKaUUd Kak 0O0paTuMoi
0OMEHHBIN MPOLIECC MEXIY KUCIOTAMH U CITIUPTaMH.
XapakTepu3oBaTb CTPOCHHE, CBOWCTBA, CIIOCOOBI
MONTyYeHHsSI ¥ 00NACTH MPHUMEHEHUS JKHUPOB.
VYcraHaBnuBaTh 3aBUCHMOCTb MEXAY (DU3NUYECKUMHU
CBOMCTBaMH HpPOB, COCTaBOM MX MOJIEKyl U
MIPOUCXOKICHUEM.

W TPOU3BOJACTBO  TBEPABIX KHPOB HAa OCHOBE
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BBICIIMX KapOOHOBBIX KHCJIOT. MOIOIIE CBOWCTBA MbLIA.
Hemoncmpayuu.Konnexkuyst cnoxHbix 3¢upoB. Komrekius xupos.
OO6pa3ubl TBEPIOTO U KUAKOTO MBLIA.
Jlabopamopnuie onwstmul. OnipeieicHue
PacTUTEIBHOTO Macya

HEMPEACIIbHOCTU

PaCTHTEIBHBIX MaCeL.

HabmonaTh, MpoBOIUTH, ONMUCHIBATE W (UKCHPOBATH
pe3yabTaThl JEMOHCTPALMOHHOTO M JIaDOPAaTOPHOTO
XUMHYECKUX IKCIEPHUMEHTOB

22 YmieBonsl Knaccudukanus yrmeBomoB. Haxoknenue yrieBogoB B mpupone. | Onpenerstsh NIPUHAIJIEKHOCTD OpraHUYECKUX
I'moxo3a kak anpaerujgocnupT. bpoxenue rmoko3sl. Caxapo3a. | COGAMHEHUI K yIieBoaaMm.
I'mpponns caxapossl. Kpaxman u memmiono3a kak Ouonormuyeckue | Pasmuuare MOHO-, Ou- W THOJMCAaxapuipl IO HX
NOJAMMeEpbl. XHMMHYECKHE CBOHCTBA Kpaxmaja W LEJUIIOI03bl | CHOCOOHOCTH K THIPOJIU3Y.
(ruaponu3, KadecTBEHHAs peakuus ¢ HomoM Ha Kpaxmail u ee | [I[puBoguth  mpuMepsl  IMpeJACTaBUTENEH  Kakaou
NpUMEHEeHHe Uil OOHapyXEHHUs Kpaxmaia B MPOAYKTaxX MUTAaHHWs). | TPYIIBI YIJIEBOIOB.
[Ipumenenne u Owoslormueckas poiib yrieBoaoB. llomstee 00 | HaGmomath, TpOBOAWTH, OMHCHIBATH W (DUKCHPOBATH
HCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE arleTaTHOrO BOJIOKHA. pe3ynbTaThl  AEMOHCTPAIIMOHHOTO U JIabopaTopHOTO
Jemoncmpayuu. AnbaeruiHble CBOICTBa u CBOWCTBA | XMMHUYECKUX IKCIIEPUMEHTOB
MHOIOAaTOMHBIX CIUPTOB DIIIOKO3bl B PEAKIUAX C THUIPOKCHIOM
veau(1l). Unentudukanns kpaxmana.
Jlabopamopnuie onsimpl. I3roTOBIICHNE KpaxMaJIbHOTO
kielicrepa. MineHTHQUKALMS KpaxMaia Kak KOMIIOHEHTa HEKOTOPBIX
MPOLYKTOB TUTAHUS
23 AMUHBI AmuHorpynma. AMHHBI TIpeJieNibHble U apoMmaTthdeckue. AHWINH. | OnpenensiTs MIPUHAIIEKHOCTD OpraHu4ecKoro
[Tomyuenne amuHoB. Peakuusa 3uHuHa. XMMHYecKHe CBOMCTBa M | COEAMHEHHUS K aMHHAM Ha OCHOBE aHaJM3a COCTaBa ero
MPUMEHEHUE AMHHOB. MOJIEKYIL.
Hemoncmpayuu.Iloprper H. H. 3unnnra. Komneknns aHMIMHOBBIX | XapaKTepHU30BaTh CTPOCHHE, CBOWCTBA, CIIOCOOBI
KpaCHTCHCﬁ. IMOJIYUYCHUA U O6.]'IaCTI/I IMPUMCHCHU A aHWJINHA.
Jlabopamopnuie onsimul.VI3roToOBIEHNE MOZETIEN MOJIEKYT aMUHOB AprymMeHTHpoBaTh YyBCTBO T'OPAOCTH 32 JOCTHXKEHUS
OTEYECTBEHHON OPraHUYE€CKON XUMUHU.
CobmiomaTe mpaBmia 0€30MacHOTO oOpamieHusi c
AHWJIMHOM U KPACUTENIIMU Ha €T0 OCHOBE
24 AMHHOKHUCITOTBI. AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYN M CBOMcCTBa, Kak amorepHbx | OnpenensiTs MPUHAJIEKHOCTh OpPraHUYECKOT0

OpPraHUYEeCKUX  COeAUMHEHUH. [TMIMH, Kak  MpeJCTaBUTEIb
aMHUHOKHCIIOT. [Tonyuenue TMOJIUIIETUIOB peaxuuen
noJimKkoHieHcanuy. IToHsATHE 0 MENTHAHON CBS3H.

Jlabopamopnsie onvimul. VI3roTOBICHUE MOAEIN MOJIEKYJIBI TIUIUHA

COEJMHEHUs K aMMHOKMCIOTaM Ha OCHOBE aHaju3a
COCTaBa UX MOJIEKYIL.

XapaKkTepu3oBaTb  CBOMCTBA  aMHHOKHCIOT  Kak
aM(pOTEepHBIX COCANHEHHH.

Paznuyare peaknuu MONMKOHACHCAIMK W TIENITHAHBIC
CBSI3U
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25 benku CoctaB W HOMEHKJIarypa. AMHHOKUCIOTHI Kak amdoTepHbie | XapaKTepu3oBaTh COCTaB, CTPOSHHUE, CTPYKTYpy U
opraHuueckue coeauHeHus. IlentuaHass cBs3b. buonormyeckoe | cBoiicTBa OEIKOB.
3HAUCHHE O-aMUHOKUCIOT. O0NMacTd NpPUMEHEHUs] aMHHOKHCIOT. | MneHTuduumuposars Oenku.
benku kak mpupoansie Ouomonmmumepsl. CoctaB U cTpoeHne OenkoB. | OmmchiBaTh OWOOTOYECKHE CBOWMCTBa OENKOB Ha
XuMUYecKue  CBOMCTBa  OETMKOB:  THIAPONW3,  JCHATypalus. | OCHOBE MEXITPEIMETHBIX CBA3EH XUMUHU M OUOJIOTHH
O0HapyxeHHe OCJKOB MpH TOMOIIM KAYeCTBEHHBIX (IIBETHBIX)
peaxkuuii. [IpeBparenns OSKOB MUIIM B opranu3me. buonornyeckue
(yHKIN OEIKOB.
Jlemoncmpayuu. KagecTBeHHBIC peakny Ha OSJIKIL.
26 Ipaxmuueckas paboma Ne 1. Wnentndukaius opraHuaecKux COSAMHCHUN [IpoBomuTh, HAOMIONATH U ONMCHIBATE XUMHUYCCKHIA
Pewienue skcriepruMeHTaIbHbIX OKCTIEPUMEHT I  TOATBEPXKIACHUS CTPOCHUS U
3a/1a4 Ha MOJTy4EHHE CBOWMCTB pa3MYHBIX OPraHWYECKHX COCOUHEHUH, a
OpraHMYECKHX BEIIECTB TaKKe MX UACHTU(UKAIIUN C TIOMOIIBIO0 KaueCTBEHHBIX
peakiui
27 IToBTOpenue u 0600OIIEeHNE TecTupoBanue, pemieHne 3a1a4 U yIpaKHEHHH 110 TeMe BBINONHATE TECTHI, peliaTh 3a7aull U yNPaKHEHUS 1O
TeMe.
[IpoBOIUTh OMEHKY COOCTBEHHBIX JOCTIDKCHHU B
YCBOCHHUU TEMBI.
KoppextupoBaTth CBOM 3HaHHS B COOTBETCTBUH C
TUTAHUPYEMBIM PE3YJIbTaTOM
28 Konumponvnas paboma Ne2 «Kucnopo- v a30TCOASPIKAIINE OPTAHNUICSCKUE COCTUHEHUS
29—34 | Tema 4. Opranudeckasi XuMusi 1 06mecTBo (6 1)
29 buorexHomorus Pa3BuTne 6morexnonornu. Tpu HanpaBIIeHUsT OMOTEXHOIOTHH: OOBSICHATE, 9TO TaKOe OMOTEXHOJIOTHS, TCHHAS (MJTH
TeHHAas (MM TeHETUYECKas ) MHKCHEPHUST;, KIICTOUYHAS HHKESHEPUS; TeHETUYeCKast) MHKEHEPUS, KIICTOYHAsI MHKCHEPUS,
Ouonornyeckas WHKeHepHs. | eHeTnueckn MoAN(UIIMPOBAaHHEIE Ouosiornyeckas HHXCHEePHs, KIIOHUPOBaHNE,
opraam3mbl ('MO) u Tpancrennas npoxykius. Kimonnpopanue. MMMOOMIN30BaHHBIE ()ePMEHTEHI.
Nmmobunmn3oBaHHbIe (PEPMEHTHI M X IPUMEHEHHUE. XapaKTepu30BaTh POJIb OMOTEXHOJIOTUHU B PEIICHUN
Jlemoncmpayuu. BuneopparMeHThI U CIaiiabl 10 OMOTEXHOJIIOTHU U | TPOOBOJILCTBEHHOU ITPOOIIEMBI M COXPAHEHUHT
MMMOOWIM30BaHHBIM (hepMeHTaM 3JI0POBbsI YEIOBEKA
30 [omumepsr Knaccudukanus momumepos. MckyccTBEHHBIC TIOMMEPHI: KnaccupunupoBars  mojuMepbl 1O Pa3IHYHBIM
LIEJUTYJION I, alleTaTHBIN IIENK, BUCKO3a, LEe/UTO(aH. OCHOBAHHUSIM.
Jemoncmpayuu.Konnexuus nmomumepoB. Komnekmus Paznmuyats HCKYCCTBEHHBIC MTOJTUMEPBI,

CUHTETUYCCKUX IMOJUMEPOB U PI3,Z[6J'IPII>1 N3 HUX

KJIaccuUUUpOBaTh WX U WIIIOCTPUPOBATH IPYIIIBI
MIOJINMEPOB IIpUMEPaMH.

YcraHaBnuBaTh CBS3M MEXAY CBOMCTBAMM IIOJUMEPOB
1 007aCTSIMU X IPUMEHCHHUS




21

31 CHHTETHYECKHE TTOJIHMEPHI [Momumepu3anuss u TOJMKOHJIEHCAIWsI, KaK CIIOCOObI ToNy4YeHHs | Pa3nmuuarh moIMMepu3aIuio U MOIMKOHICHCAIUIO.
nojuMepoB. CuHTeTHUeckne Kayuykd. I[lomuctupos, tediaoH wu | [IpuBomuTh MNPUMEpPHI STHX CIHOCOOOB MOIYYCHHUS
MOJIUBUHUIXJIOPU/I, KaK MPEACTaBUTEIH iacTMacc. CHHTETUYECKUE | TTOJUMEPOB.
BOJIOKHA: KalpOH, HAWJIOH, KEBJIAp, JaBCaH. OnuceiBaTh CHHTETHYECKHE KaydyKH, IUIACTMACCHI H
Jemoncmpayuu. Komrexkuus CHHTETUYECKUX MTOJTMMEPOB: | BOJIOKHA HA OCHOBE CBSI3H CBOWCTBA — NMPUMEHEHHUE
IJIACTMACC ¥ BOJIOKOH, M U3JICNINI U3 HUX
32 Ipaxmuueckas paboma Ne 2 Pacno3naBanue mimacTMacc 1 BOJIOKOH [IpoBomuTh, HAOMIONATH U ONHCHIBATE XUMHUYCCKHIA
OKCIEPUMEHT Ui WACHTU(UKAIMN IJJaCTMAcC W
BOJIOKOH C TTOMOIIIBIO0 Ka9eCTBEHHBIX PEaKInil
33-34 | lloBTOpeHue u 06001eHne Kypca. [logBereHue HTOroB y4eGHOro roaa.
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IloypouHoe muiaHMpoOBaHMe MO XUMUM 11 kaace
Howmepa X
apaKTEepPUCTHKA OCHOBHBIX BUJIOB JESTEIILHOCTU
YPOKOB Tema ypoka OCHOBHOE COJIEpKaHKUE YpOKa o o
/i oOydarommxcs (Ha ypoBHE yUeOHBIX JIEHCTBHIA)
1—9 Tema 1. Ctpoenue BenrecTn (9 )
1 OcHoBHEbIe cBefieHns 0 cTpoeHun | CtpoeHne BemectBa. CoBpeMeHHass MOJENb CTPOSHHS aroMa. | ApTyMEHTHpPOBAaTh CIOKHOE CTPOCHHE aroMa Kak
aToma OnekTpoHHas KoHpuryparus aromMa. OCHOBHOE W BO30YXKICHHBIC | CHCTEMBI, COCTOAIMIEH W3 sAOpa MW DJIEKTPOHHOM
cocrosiHus aToMOB. Kimaccudukanusi XUMHYECKUX 3JIEMEHTOB (S-, P-, | O0OIOUKH.
d-anemenTsl). OCOOGHHOCTH CTPOCHHUSI JHEPreTHUECKUX YpOBHEH | XapakTepu3oBaTh YPOBHH CTPOCHUS BEIIECTBA.
Huempykmansic no mexnuxe aToMOB d-3JIEMEHTOB. OnucsBaTh YCTpOMCTBO u paboty
bezonacnocmu Hemoncmpayuu.llopTpersl 2. Pesepdopna, H. Bbopa. | bonbuioroaaponHorokosanaepa
BuneodparmMenTsl U cnaiiibl « YpOBHU CTPOSHHS BEIIECTBAY
2 [lepuoanueckas cucrema [Tepuomuueckas cucreMa xumudeckux snemeHToB (.M. MenzaeneeBa. | OnuceiBaTh CTPOEHUEM aTOMa XUMHYECKOTO 3JeMEHTa
XUMUYECKUX IJIEMEHTOB ®usnueckuit cmbica Ilepuoanueckoro 3akonHa [[.M. MenueneeBa. | Ha OCHOBE €10
. Y. Menneneesa B cBeTe IIpyuuMHBI M 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JJIEMEHTOB U MX | MOJOXKECHMS B IIEPUOANYECKON cUCTEME
YYEHUsI O CTPOCHUU aToMa coequHeHU no mnepuogam u rpynnam [lonstue o BanentHsix | J. Y. Menneneena.
anmekTpoHaX. OToOpakeHWe CTPOEHHsI JJIEKTPOHHBIX 000J04YeK | 3amMchiBaTh SIEKTPOHHBIE u 3IEKTPOHHO-
aTOMOB XMMHYECKHX D3JIEMEHTOB C IIOMOILIbIO 3JIEKTPOHHBIX U | rpadudeckre GopMysbl XUMUYECKHX JIEMEHTOB.
AIIEKTPOHHO-TpapuIecKuX GopMyL. OnpenensaTs OTHOIIEHHE XUMHYECKOro 3JeMEHTa K
Jemoncmpayuu. Paznmmunpie ¢dopmbl [leprommdeckoil crcTeMBI | onmpenenéHHOMY SIIEKTPOHHOMY CEMEHCTBY
xumuueckux onementoB JI. W. Mengeneea. Iloptper . U.
Mengeneesa.
Jaoopamoprnvie onvimbl. MonenupoBaHue MOCTPOCHHUS
ITeproanueckoil CUCTEMBI C TOMOIIBIO KAPTOUYEK
3 Cpasuenue [lepromuaeckoro IIpeanoceuiku otkpeiTust  Ilepuoguueckoro 3akoHa W Teopuu | [IpencTaBnsTh pa3BUTHE HAYYHBIX TEOPUH MO CIIHPANIH

3aKOHa U TEOPUH XUMUIECKOr0
cTpoeHus Ha Gpumocodcekont
OCHOBE

XUMUYECKOrO CTPOCHUSI OPraHUYECKUX COCAUHEHUU; POIb TUYHOCTU
B UCTOPUM XUMHH; 3HAYCHUE MPAKTUKUA B CTAHOBICHUU U Pa3BUTUU
XUMHUUYECKUX TEOPHUIl.

Hemoncmpayuu.lloprpets: [I. . Menneneera u A. M. Bytieposa

Ha OCHOBe TpEx QopMyanpoBok Ilepuoguyeckoro
3aKOHa M OCHOBHBIX HAIIPAaBICHHH DPa3BUTHA TEOPHUH
CTpPOEHHUS (xuMu4ecKoro, JIEKTPOHHOTO u
MPOCTPAHCTBEHHOTIO).

XapakTepu3oBaTh pOJib NPAKTUKA B CTAHOBICHUH U
Pa3BUTUH XUMHYECKOH TEOPHH.

ApryMeHTHpOBaTh YyBCTBO TOPJOCTU 32 JTOCTHKEHHS
OTEUECTBEHHOM XVUMMU U BKJIAJl POCCUICKUX YYEHBIX B
MHUPOBYIO HAYKy
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WNonHas xuMuyeckas CBsI3b U
HNOHHBIC KPUCTAJUINYCCKUEC
pemETKH

Buner xumnyeckoit cBs3u. MoHHas cBs3b. Mexanu3m oOpa3oBaHUsl.
Kpucramnuueckue " amopdabIe BEIIECTBA. HNounas
KpUCTAJIMUECKAs pelIeTKa 3aBUCHMOCTh (HU3UUECKHX CBOMCTB
BELIECTBA OT THUIOA KpUCTAJUIMUECKOHM pemerkd. [IpuunHb
MHOT000pa3usl BEIIECTB.

KaTnoHbl M aHMOHBI: UX 3apsiibl M KIACCHU(HUKAIMS MO0 COCTaBy Ha
MpOCTHIE U CIOXHEIE. [IpencTaBuTenm.

Hemoncmpayuu.Mojienb MOHHOM KPUCTAJUIMYECKOM PEIIETKH Ha

XapakTepu3oBaTb HOHHYIO CBS3b KaK CBSI3b MEXKIY
MOHAMH, OOpa3yIONIUMUCS B PE3yNbTaTe OTIAYd FIIN
npuéma 3JIEKTPOHOB aTOMaMH HJIM TPYTIIaMHU aTOMOB.
OrnpenensiTe NPUHAIIEKHOCTh HOHOB K TOW MM MUHOH
rpyIIe Ha OCHOBaHUH UX 3apsAJa U COCTaBa.
XapakTepu3oBaTth (PU3UYECCKHE CBOWCTBA BEIIECTB C
WOHHOM CBS3bIO, KaK (YHKIHMIO BUAA XHUMHYECKOU
CBSI3U U TUIA KPUCTAJUTMYECKON PeIéTKU

mpuUMepe  XJOopHaa Harpusd. MuHepansl ¢ 3THM  THIIOM

KPUCTAJUIMYECKON PEIETKON: KAJIBLUT, TAJIUT.
KoBanentHnas xumudeckas cBsi3b. | Buael  xumuueckoit  cBsizu.  KoBasneHTHast cBa3b. MexaHusMm | OnucbiBaTh KOBAJIEGHTHYIO CBf3b, KaK pe3ysbTar
ATOMHBIE U MOJIEKYJISIPHBIE oOpazoBaHus. Tumbl  KpUCTANIMUECKHX  peIIeTOK  (aromHas, | oOpa3oBaHMs OOLIMX 3JEKTPOHHBIX Map WM Kak

KpUCTaJUIMYECKHE PEIETKU

MOJIEKYJISIpHAsi). 3aBUCUMOCTh (PM3UYECKHX CBOICTB BEIIECTBA OT
TUIA KPUCTAIIMYECKON pemeTky. [I[puunHbl MHOTOOOpa3us BELIECTB.
ONEKTPOOTPHULIATENBHOCTD, HENONSIpHAas M MOJSpHAs KOBAJICHTHBIE
cBs3u. KpaTHOCTh KOBaJIeHTHOW CBA3M. MeXaHWU3MBI OOpa30BaHUS
KOBaJICHTHBIX CBS3el: OOMEHHBI M JOHOPHO- aKIENTOPHBIM.
IlonsspHOCTP MONEKYNBI, KaK CIEACTBHE TMOJSAPHOCTH CBA3M U
TeOMETPUHU MOJIEKYJIBL.

Hemoncmpayuu. Mogenu  MONEKYJISAPHOW  KPUCTAJUIMYECKOU
pEelIETKN Ha IPUMEPE «CYXOro JIbJa» WIA HOAA U aTOMHOU
KPHCTAILIMYECKOM peImEéTK Ha NpuMepe aiMasa, rpadura uim
kBapua. Mognesp MosIpHOTO 00bEMa rasa

pe3yNIbTaT MePEKPHIBAHMUS TEKTPOHHBIX OpOUTATICH.
KnaccupuuupoBares koBaneHTHblE cBs3n 1o DO,

KpPaTHOCTH u crocoOy HepEKPbIBAHUS

3JIEKTPOHHBIXOPOUTAIEH.

XapakTepu3oBaTh (PU3MUECKUE CBOWCTBA BEUIECTB C

KOBAJICHTHOH CBS3bI0, KaK (YHKIUIO KOBAJIECHTHOMN

CBSI3H M THITA KPHCTAJUTMIECKOH PEIIETKN

MeTannuueckas XUMUYECKas
CBSI3b

IlonsTue 0 METaTHYeCKOM CBSI3U u METaJIMUECKUX
KpHUCTAUIMYECKUX pelméTkax. PHU3NYecKUe CBOMCTBA METAJUIOB Ha
OCHOBE MX KPHUCTaJUIMYECKOro cTpoeHus. [IpuMeHeHrne MeTauioB Ha
OCHOBE UX CBOUCTB. UEpHBIE U LIBETHBIE CILIABBI.
Hemoncmpayuu.Moen KpucTamIndecKuX peleToK METaJIOB.
Jlabopamopnwie onvitmot. PenieHue >KCIIepUMEHTAIbHbBIX 3a/1a4
o TeMe «MeTaJlIb.

XapaKTCpI/I?:OBaTI) MCTAJUIMYCCKYIO CBA3b KaK CBA3b

MEXIy HWOH-aTOMaMH B MeTaulax U CIUlaBax
MTOCPEICTBOM 0000111eCTBIEHHBIX BaJICHTHBIX
AIIEKTPOHOB.

OOBSICHATH EAMHYIO IPUPOAY XUMUYECKUX CBS3EH.
XapakTepu3oBaTh (HU3NUECKHUE CBOMCTBA METAJLIOB,
KaK dhyHKITHIO METaJINYECKOU CBS3U u
METaJUIMYECKON KPUCTAIIINYECKON PEILIETKH

Bonoponnas xumuueckas CBsI3b

MexMonekyasipHas 1 BHYTPUMOJIEKYJISIpHAasT BOAOPOJHBIE  CBSI3H.
3HayeHne MEXMOJICKYJSIPHBIX BOJOPOJHBIX CBA3€M B INpUpone U

XapakTepu30oBaTh BOJAOPOIAHYIO CBSA3h KaK OCOOBIN THIT
XUMUYECKOU CBsI3U. Pa3nuuate MEXMOJEKYSIPHYIO U

JKU3HU Y€JI0BEKa. BHYTPUMOJIEKYJIIPHYIO BOJIOPOIHbIE CBSI3H.
Jemoncmpayuu.BuneodparmenTs! u cinaiiibl « CTpYKTYpbI Oelikay. PackpriBaTh posthb BOJOPOIHBIX CBSI3CH B OpraHU3AINH
Jlavopamopusie onvimol. JleHaTypanus 0eika MoJIeKya Ouomnojumepo, — Oenko u JIHK, — Ha
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OCHOBC MCKIIPCAMCTHBIX CBsI3el ¢ Ouonoruei

8 [Honumepsr [Momydyenne  monMMEpoOB  peaKIUsIMHU nmolMMepu3anud U | XapakTepu3oBaTb MOJIUMEPHI KaK
MOTMKOHACHCAIIMN. BakHeWIne TNpeAcTaBUTeNd IJIACTMACC U | BEICOKOMOJIEKYJSIPHBIE COSIHEHNS.
BOJIOKOH, WX IIOJYUYCHHE, CBOWMCTBA U IIPUMCHCHHUCE. Ilonsitne o | Paznuuath peaKknuumn ImoJIMMEpuru3alinuu u
HEOPraHUYECKUX MOJUMEPAX U UX MPEICTABUTEIIH. MIOJINKOHICHCAIIUH.
Hemoncmpayuu.Komnexknym «llnactmaccer», «Bomoknay. O6pasiel | OnuckiBaTh BaXKHEHWITNE NPEICTABUTENH TUIACTMACC H
HCOPraHUYCCKUX IMMOJIMMEPOB — BCHICCTB aTOMHOM CTPYKTYPhBI BOJIOKOH M Ha3bIBaTh 00ACTH UX IIPUMCHCHUA.
YcranaBiamBaTh €IMHCTBO OpraHUYeCKON u
HEOPTaHWYEeCKON XMMHH Ha MpUMepe HEOPraHUIECKUX
MTOJTUMEPOB
9 JlucniepcHbIe CUCTEMBI [ousiTve o0 mucniepcHOM (hase U TUCICPCUOHHOM cpejie. ArperatHoe | XapaKTepu30BaTh pa3jMuYHbIC THIBI  JAMCIEPCHBIX
cocTosiHHE pa3Mmep dvacTull (a3bl, KaKk OCHOBa JJIS KiacCU(MKAIMU | CACTeM  Ha  OCHOBE  arperatHoro  COCTOSIHHUS
JIUCTIEPCHBIX CUCTEM. OMYIBCHH, CYCIIEH3WH, a’pO30JM — TPYHINBI | TUCTIEpCHOMN (a3bl U AUCIIEPCUOHHOMN CPEIbI.
rpyOOMCTIEPCHBIX CHCTEM, WX TPEACTaBUTENW. 307M M Teaun — | PackpplBaTh pONb pasIMYHBIX THIIOB JHCIEPCHBIX
rpynmbl TOHKOAUCHICPCHBIX CUCTEM, UX IMPEACTABUTCIIN. IlonsTHe O | CUCTEM B JKU3HHU IMpUupoabl 1 O6III€CTB3.
CHHEPE3UCE U KOATYIISIUH. [IpoBomuTh, HAOMIOMATH ¥ OMHCHIBATE XUMHYCCKHIA
emoncmpayuu. Konnekmn  00pa3lioB  pa3iWdHBIX  JUCIIEPCHBIX | SKCIEPUMEHT
cucteMm. CHHEpE3NC 1 KOAryIsIIusI
Jlabopamopnvte  onvitmeul.llonydeHre  KOMJIOMAHOIO  pacTBOpa
KypHHOTO O€llKa, WCCIIEIOBAaHUE €r0 CBONCTB C MOMOIIBIO JIa3ePHOMN
YKa3Kd W INpoBeAcHHE ero aeHarypauuu. llosmydeHue smynbcuu
pacTUTENbHOTO Macia | HaOmoleHne 3a e€ PpacclOCHUEM.
[lomyueHne cycneH3un «M3BECTKOBOIO MOJIOKa» W HaOIOIeHUe 32 e€
ceIMMeHTaInen
10—21 | Tema 2. Xumuueckue peakuuu (12 4)
10 Knaccuduranuss XAMHIECKIX XuMu4eckue peaknuu. ['OMOreHHble W TeTeporeHHble peakuuu. | OnpenenaTs NPUHAIIEKHOCTh XUMUYECKOH peaklnu K
peakiuit Amnorpormss u  e€ mnpuumHEL Kiaccudukanus peakuuid 10 | TOMy WIM WHOMY THITy Ha OCHOBAaHWH MO Pa3IHYHBIX
1 pa3IMYHBIM OCHOBAHMSAM: TI0 YHCIy W COCTaBy pEareHTOB U | MPHU3HAKOB.
MPOAYKTOB, MO (ha3e, MO UCIONB30BaHUIO Kataym3aropa win | OTpaxkaTh Ha MHCbME TEIUIOBOM 3(P(PEKT XUMUUECKUX
¢depmenTa, mo TeroBoMy 3ddekry. TepMoXxuMUUecKrue ypaBHEHHS | pEakHid C MOMOUIBIO TEPMOXUMHUUECKUX YPAaBHEHHIH.
peaxiuii. IlonTBepxkmaTh  KOMMYECTBEHHYIO  XapaKTEPUCTHKY
Hemoncmpayuu.PactBopeHre CEpHOM KHUCIOTHI W aMMHA4HOM | DK30- M HHJOTEPMUYECKUX pEaKIUWA pacuéramu Mo
CEIMTPBI U (PUKCAIUS TSIUIOBBIX SBJICHHIA JJI ATHX MPOILIECCOB TEPMOXUMHYECKUM YPABHEHUSM.
12 CKOpOCTh XUMHUYECKUX PEaKIIUil CKOpOCTh peakiluu, €€ 3aBHCUMOCTh OT pa3IHYHBIX (DAaKTOPOB: | YCTaHABIMBATh 3aBUCHMOCTH CKOPOCTH XHMHYECKOU

MPUPOJBl  PEArHPYIONINX BEIIeCTB, KOHIEHTPAINH PEearupyroInx

peakiMi OT TPUPOABI PearupyloluX BEHIeCTB, WX
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BEIIECTB, TEMIIEpaTyphl, IUIOMAAN pPEAKIMOHHON IOBEPXHOCTH,
HamW4usl Karanu3aropa. Ponp  KaTamu3aTopoB B IpHUPOAE |
MIPOMBIIIJIEHHOM TPOU3BO/ICTBE.

Jemoncmpayuu.B3auMoieicTBUsS pacTBOPOB COJSIHOM, CEpHOM U
YKCYCHOM KHCJIOT OIMHAKOBOM KOHLEHTPALUH C OJUHAKOBBIMHU
KycoukamMM (TpaHylamMH) IMHKa M B3aUMOJICHCTBHE OJMHAKOBBIX
KyCOYKOB pa3HbIX METaJIJIOB (MarHus, LIMHKA, XeJie3a) C pacTBOPOM
COJISTHOM KHCIIOTBI, KaK IIPUMEP 3aBUCUMOCTH CKOPOCTH XMMHUYECKUX
peakiuii OT TMpUpOoAbl BellecTB. B3aumonelcTBUE pPacTBOPOB
THOCYNb(aTa HATpUs KOHLUEHTPALUU U TEMIIEpaTyphl C PacTBOPOM
CEpHOH KUCIOTHL. MOJEnMpoBaHe «KHUIISIIETO clIosh». [ eTeporeHHbIi
KaTalnu3 Ha T[pUMepe paszJoXKEeHHs TMEepoKCHAa BOIOpojda B
MPHUCYTCTBUU AUOKCH/Ia MapraHIia.

Jaoopamopuvie  onvimwi.  VIcnonb30BaHHWE ~ HEOPraHUYECKHUX
KaTanu3aTopoB (cosiefl jkene3a, HMOAWAA KalWsi) M TNPUPOAHBIX
00BEKTOB, colepKalluX KaTana3y (ChIpoe MsCOo, KapTrodemb) s
pa3ioKeHus IepoKcHa BOAOpoIa

KOHLICHTPALUK, TeMIlepaTypsl U
COIPUKOCHOBEHHUS.

PackpbiBaTh poib  KaTamu3aTopoB Kak (haKTOpOB
YBEIMYEHHS CKOPOCTH XHMHYECKOH peakuud |
paccMaTpuBaTh ~ MHTHOMTOPBI ~ KaK  «aHTOHHMBD)
KaTaJIu3aToOpOB.

Xapaktepu3oBaTb (EpMEHTBI KaK OHOJIOTHYECKUE
KaTaJn3aTopbl OCIKOBOM HPHUPOABI M PACKPHIBATH HX
poNib B TIPOTEKAaHWH OHOXMMHYECKHX pEeaknuii Ha
OCHOBE MEKIPEAMETHBIX CBSI3el C OHMOJIOTHEH.
[IpoBoanTb, HaOMIONATP W OMMCHIBATH XUMHYECKHH
IKCIIEPUMEHT

IWIOMAI  HUX

13 OOpaTUMOCTh XUMUYECKHX XHMHYECKOE paBHOBECHE U €ro CMelleHne 1noja  AelictBueM | ONMUCBHIBaTh COCTOSHHSI XMMHYECKOIO pPaBHOBECHS M
peaknuil. XuMH4ecKoe pasin4HbBIX (PaKTOPOB (KOHLEHTpALUSl PEarcHTOB WM NPOAYKTOB | Mpeaiaratb CIOCcOObl €ro CMEIIEHUs B HEOOXOAUMYIO
paBHOBECHE M CLIOCOOBI €T0 peakiuy, naBlieHHe, TeMmIlepaTypa) Ul CO3[aHHs ONTHUMAJIBHBIX | CTOPOHY Ha OCHOBE aHAJIN3a XapaKTePUCTUKH PEeaKIUU
CMEILECHUS YCJIOBUM IIPOTEKAHMsI XMMHYECKMX IpoueccoB. Jlucnepcusie | u npuHnuna Jle-Illarense.

cucremsl. [lonsTre o xowtonnax (3omu, renu). Mctunusie pactBopsl. | IIpoBonuth, HabMr04aTh M ONUCHIBATE XMUMUYECKHUN
Peaknnm B pacTBOpax ayeKTponHuTOB. pH pacTBOpa Kak MOKasaTeib | SKCIIEPUMEHT
KHCIIOTHOCTH CpPEABbI.
Hemoncmpayuu. Cvmemenve paBHoBecus B cucreMe Fe*™ + 3CNS™ «
Fe(CNS);
Jlabopamopnusie onvimet. ViccneqoBanue BIUSHUS Pa3InYHbIX
(akTOpOB HA CKOPOCTH XUMUYECKON PEaKIIUH.
Nnmoctpauus npaswina beprosie Ha NpakTUKE — TIPOBEICHHE
peakuuii ¢ 00pa3oBaHUEM OCaJIKa, ra3a U BOABI
14 I'mpponus I'maponus coneil. 3HaueHre ruIponu3a B Onogorndeckux oOMeHHbIX | OnpenensaTh THI THAPOIM3a COJM Ha OCHOBE aHAIIN3a
mporeccax. OOpaTuMblii W HEOOpaTWMBIA THUAPONU3bL. l'unponms | e€ cocTtasa.
cojieil U ero TUNbl. [UIPON3 OpraHUYecKUX COCIUHEHHUH B >kMBBIX | KimaccuduuumpoBats rHapoau3 coneit
15 OpraHu3MoOB, Kak oOcCHOBa oOmeHa BemecTB. IloHsATHe 00 | O KaTHOHY U aHHUOHY.

SHEPTETUYCCKOM oOMEHE B KIIETKE U PO ruapoin3a B HEM.

Jabopamopuvie onetmel.  VicnublTaHHE WHAWKATOPAMH  CPEJbI

XapakTepu3oBaTb pOJIb TUAPONH3A OPraHUYECKUX
COCAMHEHNN, KaK XHMHYECKOH OCHOBBEI 0OOMeHa




26

pacTBOPOB cojen PA3JINYHBIX TUIIOB.

BEILIECTB U DHEPIUM B )KUBBIX OpraHu3Max.
[IpoBomnTh, HAOMIOMATE W ONHCHIBATH XUMHYCCKHUN
9KCHEPUMEHT

16 OKuCIHTEIHHO- OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B TIPUPOJIE, Onpenensith OKHUCITUTEIIbHO-BOCCTAHOBUTEIIEHBIC
BOCCTaHOBUTENLHBIC PEAKIIHU MTPOM3BOJICTBEHHBIX MPOIECCaX U KU3HEACSITeIbHOCTH OPTaHU3MOB. | Peaki Kak TMpPOIEecCHl C HM3MEHEHHEM CTeleHen
OKHCIINTEILHO-BOCCTAaHOBUTEILHBIE CBOMCTBA IMPOCTHIX BEIIECTB — OKHCJICHUS OJJICMCHTOB BCHICCTB, YYaCTBYHOIIUX B
METAaJUIOB IIABHBIX M TOOOYHBIX MOATPYMIT (ME/Ib, Kelle30) U peakuu.
HEMETAIIOB: BOIOPO/Ia, KHCIOPOa, TaJOTeHOB, CEPHI, a30Ta, PaznudaTh OKHCIWTEND M BOCCTAHOBUTEID, MPOIECCHI
¢docdopa, yriepoaa, KpeMHHUS. OKHCJICHHS ¥ BOCCTAHOBJICHHS.
emoncmpayuu. B3aumopelicTBue IMHKAa ¢ coistHOM Kuciotoil u | CoctaBnsath ypaBHeHHs OBP Ha ocHOBeE 3J€KTpOHHOTO
HUTpaTOM cepeodpa. Oamnanca.
Jlabopamopuvie  onvimol. OxuncauTenpbHO-BOCCTAaHOBHUTENbHAS | [[poBOANTE, HAOMIONATh W ONHMCHIBATH XHMHUYECKHUI
peakmus U peakiys oOMeHa Ha TIPUMepe B3aUMOICHCTBUS PACTBOPOB | IKCIIEPUMEHT
cynstara meau(Il) c ’xene30M U pacTBOPOM ILEIOUH.
17 OJNEKTPONIN3 PACILIIABOB U XapakTepuCcTHKa 3JIEKTPOIIN3a, Kak OKHCIUTENbHO- | ONMUCBHIBaTh  JJEKTPOJIN3  KaK  OKUCIIUTENIBHO-
pactBopoB. [IpakTiaeckoe BOCCTaHOBUTEIIHOTO  TIporecca. Koppo3ws MeTaquioB: BHABI | BOCCTAHOBUTENBHBIN TIPOIIECC.
MIPUMEHEHHE ATEKTPOIH3a KOpPpO3HH, CIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3WH. ODJIEKTponu3 | PasznmuyaTh  3J€KTPOJNIM3  pacilaBOB M BOJHBIX
pacTBOpoB ¥ paciiaBoB.  [IpuMeHeHWe  3JEeKTpoiu3a B | pacCTBOPOB.
MTPOMBIIIIIEHHOCTH. XapakTepr3oBarh MIPaKTHYECKOE 3HaYCHUE
13 Jemoncmpayuu.  KoHCTpyrnpoBaHHME  MOJETH  DIEKTPONM3Epa. | JIEKTPOJM3a Ha TMpPHUMEpPEe IONYyYEeHUS aKTHBHBIX
BI/I):[CO(bpaFMeHT C HpOMBIHIHCHHOﬁ YCTAaHOBKH [JIsI TIOJYYCHUA | MCTAJJIOB U HCMCTAJJIOB, @ TAKKC I'aJIbBAHOIIJIACTUKHU,
ATFOMHUHUS TaJIbBaHOCTETHH, PAQUHUPOBAHNH IIBETHHIX METAJIOB
19 Ipaxmuueckasn paboma Ne 1. Pemienne sxcriepMeHTaNbHBIX 331a4 110 TeMe «I eHeTnyeckas cBsi3b | IlmannpoBaTh, MPOBOIUTH HAOMIOAATh U ONHCHIBATH
Penrenne sxcriepruMeHTaNBHBIX MEX]Ty KJIacCaMHU HEOPTaHHYECKUX COeTNHEHHIT. XUMHYECKHN IKCTIEPUMEHT C COOIIOIEHUEM TTPABILT
3amgad o Teme «I eHeTnyeckas TEXHUKH 0€30MTaCHOCTH
CBSI3b MEX]y KJIacCaMu
HEOPraHWYECKUX COCTUHEHUI».
20 [ToBTOpeHune u 0600IICHIE TecTupoBaHue, pelieHue 3a7a4d U YIpaKHEHUH 110 TeMe BBINIONIHATE TECTHI, pEIIaTh 33Ja4X U YIIPaXKHEHUS 110

W3yYEeHHOTO

TEME.

[TpoBOIUTH OIIEHKY COOCTBEHHBIX JTOCTHKCHUH B
YCBOEHHH TEMBI.

KoppexTupoBaTh cBOM 3HaHUS B COOTBETCTBUH C
IJIAHUPYEMBIM PE3yJIbTaTOM
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21 Koumponvnas paboma Ne 1 «Ctpoenne BemiecTBa. XUMHUECKas PEaKIus»
22—30 | Tema 3. BemecTBa u ux cBoiicTpa (9 4)
22 Meramibt dusnyeckre CBOHCTBA METAUIOB, Kak (yHKIUS HX CTpoeHUs. | XapakTepu3oBaTh  (U3MUECKHE H  XHUMHUYECKHE
JleneHne MeTaIIOB Ha TPYNIBI B TEXHUKE M XUMHU. XWMHYECKHE | CBOMCTBA METaJUIOB KakK (YHKIHMIO CTPOCHHS WX
CBOHCTBA METANIOB W JJICKTPOXUMHUYECKUM pSAN HANpsOKEHWH. | aTOMOB M KPHCTAJIOB Ha OCHOBE TPEACTABIICHUN 00
Ilonstne o MmetammoTepmMuu (aTrOMHHOTEpMHM, MarauerepMuu U | OBP n monoxeHus MeTalgoB B 3JEKTPOXMMHYECKOM
Ip.). psAy HanpspKEHUH.
Hemoncmpayuu. Komnexkuus METaJlJIOB. B3aumonetictere | HabmronaTh v ONMUCHIBATh XUMUYICCKAN SKCIIEPUMEHT
KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MeAblo. Bcmbiika
tepmutHOM cMmecu. [Toprper H. H. bekeroa
23 Hewmetannsl. biaroponnsie rasst Hemerannsl kak okuciaurenu. Hemeranssl kak BoccTaHOBUTENH. P | OnuceiBaTh 0COOGHHOCTH TIOJIOKEHUS HEMETAJJIOB B
AEKTPOOTPHUIIATEILHOCTH. MIHEpTHBIC Wit 6J1arOpOIHEIE Ta3kl. [lepumommaeckoit  Tabmure J. WM. Menneneesa,
Jemoncmpayuu. Konnexnyst HeMeTalIoB. CTPOEHHE UX aTOMOB U KPHCTAJUIOB.
Bcemnbika uépHoro nopoxa. BeiTecHeHUe ranoreHoB u3 ux pactBopos | CpaBHUBaTh  CIOCOOHOCTh K QUIOTPOIIUU  C
JIPYTUMU TaJlOT€HaMU MeETaJUIaMH.
XapakTtepu3oBaTh OOIIME XUMHYECKHE CBOMCTBA
HemMerauioB B cBete OBP um  wux momoxkeHus
HEMETAJUIOB B PSAY ANEKTPOOTPULATEIbHOCTH.
HabmroaTe 1 onmMchIBaTh XUMHUYECKHAN DKCIIEPUMEHT
24 Kucnotsl Heopranuueckue u Kucnots! ¢ Touku 3peHus aToMHO-MoJIeKy sipHOro yueHus. Kucinorel | CoOTHOCHTh — NpeJCTaBUTENe  OpraHM4ecKux U
OpraHUYecKue C TOYKH 3PEHUS TEOPUH IEKTPOIUTUYECKON AucconManui. KUcnoTel | HEOpraHM4ecKuX  KHUCIOT C  COOTBETCTBYIOIIEH
C TOYKHM 3peHHs MPOTOHHOW Teopuu. OOIINEe XUMHUYECKHEe CBOWCTBA | KIAacCH(PUKAIMOHHOMN TPyHIION.
kucioT. Kitaccudukarus Kucior. OmnuceiBaTh  OOIIME CBOWCTBA OPTaHWYECKUX W
Jaoopamopuviii  onwum. ViccnenoBaHue — KOHIIEHTPUPOBAHHBIX | HEOPTaHWYECKUX KHUCIOT B cBeTe 1O/ u ¢ mo3unmu
PacTBOPOB COJISTHOM M YKCYCHOM KHCIIOT KaleJIbHBIM METOAOM NP UX | OKUCIIEHUSA-BOCCTAHOBJICHHUSI KaTHOHAa BOAOpPOJA WIH
pa3baBieHUH BOMIOM. aHMOHA KUCIIOTHOTO OCTATKa.
Ompenensite OCOOCHHOCTH XHUMHYECKHX CBOWCTB
A30THOM, KOHIIEHTPUPOBAaHHON CEPHON U MypaBbUHOM
KHCIIOT.
[IpoBomuTh, HAOMIOMATE U OOBACHATH PE3YIIBTATHI
MIPOBEAEHHOIO0 XMMHUYECKOT0 SKCIIEpUMEHTa
25 OcCHOBaHUSI HEOPTAHUYECKHUE U OcCHOBaHUSI C TOUYKH 3pEHUS AaTOMHO-MOJIEKYJSpHOrO yueHus. | OmuchIBaTh HEOpraHUUECKUEe OCHOBaHUA B cBete TO/I.

OpraHu4e€CcKue

OcCHOBaHUSL C TOYKH 3pEHUS TEOPUU  DIEKTPOIUTHUECKON
nuccorari. OCHOBaHUSI C TOYKH 3pPEHUS MPOTOHHOW TEOPHH.
Krnaccudukanus ocHoBaHM. XMMUUYECKHE CBOWCTBA OPraHHYECKHUX

XapakTepu3oBaTh  CBOWCTBA  OPraHUYECKUX WU
HEOPraHWYEeCKUX OCCKIJIOPOAHBIX OCHOBAaHUH B
CBETE IIPOTOHHOU TEOPUHU.
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Y HEOPraHMYECKUX OCHOBAaHUMH.

Hemoncmpayuu. Komnekuusa uienodyeil 1 aMmuHoB. B3auMogeiicTBue
MapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIOTH M aMMHUaKa
(«opIM 03 orHs»). [lomydyeHne ammuiaka U U3y4eHHe ero CBOMCTB.
Jabopamopnvie  onvimel.  KadyecTBEHHbIE  peakIUM  Ha
HEOpPraHWYEeCKUE BELIECTBA U MOHBI [lomyueHre HepacTBOPUMOTO
THJIPOKCHIA U €T0 B3aMMOJICHCTBHE C KUCIOTON

[IpoBoanTb, HAOMIONATE W OMMCHIBATH XUMHYECKHH
9KCHEPUMEHT

26 AmpoTepHBIE COCTUHEHUS Heoprannyeckre amMmdoTepHble COeTUHEHUS: OKCUABI U THIPOKCHIBI, | XapakTepu30BaTh OpPraHUYECKHE M HEOpPraHMYeCcKHe
HEOpraHW4ecKHe U OpraHudecKkue | — ux CBOMCTBa W mToONMydeHHe. AMQOTEepHbIE OpraHuYeckue | amM(QoOTepHBIC  COCOMHEHWs  KaK  BellecTBa  C
COCMHEHHUS Ha TNpUMepe aMUHOKHCIOT. [lenTuabl W menTuaHas | JBOWCTBEHHON (dhyHKIIIEH KHACJIOTHO-OCHOBHBIX
CBSI3b. CBOICTB.
Jemoncmpayuu.Pa3nuyaple cllydad B3aWMOJICHCTBHA pacTBOPOB | APryMEHTHUPOBaTh  CBOMCTBA ~ aMHUHOKHCIOT — Kak
CoJIEH aTIOMHUHHUS CO MIENOYBIO. aM(OTEPHBIX OPraHUYECKUX COCTUHEHUI.
Jlabopamopnovte onvtmut. Iloydaenne ampoTepHOTO THAPOKCHIA W | PacKpriBaTh Ha OCHOBE MEXIPEIMETHBIX CBSI3EH C
W3Y4YEHHE €0 CBOMCTB Omoorueit posib aMHHOKHCIIOT B OPTaHU3AIAHY YKU3HH
27 Comn Knaccudukanus coneit. JKE€ctkocTh BoABI 1 criocoObI €€ ycTpaHeHus. | XapaKTepru3oBaTh ConH OpPTaHUYECKUX u
[lepexon xapOonata B rTHApoKapOoHaT U oOpaTHO. OOIIMEe | HEOPraHMYECKUX  KUCIOT B CBETE  TEOpHHU
XUMHYECKHE CBOWCTBA COJIEH. AIIEKTPOIUTHIECKOMN TUCCOIHAIIHH.
Hemoncmpayuu. llonyuenme xEcTkod Boasl M ycTpaneHne e€ | COOTHOCHUTH IMPENCTaBUTENICH COJEH OpraHWYeCKuX U
JKECTKOCTH. HEOPraHUYECKUX  KUCIOT C  COOTBETCTBYIOIIEH
Jlabopamopusie onvimel. 1lpoBeneHne KaueCTBEHHBIX PEAKIHU IO | KIacCH()PUKAMOHHOMN TPyMIION.
OTIpEe/ICTICHUIO COCTaBa COJIH. XapakTepu3oBaTh JKECTKOCTH BOABI W Ipeasararh
CHOCOOBI €€ yCTpaHeHHS.
OnwceIBaTh 00IIME CBOKCTBA cojicii B cBeTe TO/I.
[IpoBomuTh, HAOMIOMATH W OINHCHIBATH XUMHYCCKHH
9KCIEPUMEHT
28 Ipaxmuueckas paboma | PemieHne sKCIIEpUMEHTANBHBIX 3aia4y 1mo Teme: «BemectBa m ux | [lnmaHupoBath, MpoOBOIUTH, HAOMIOAATh M OMUCHIBATH
MNe 2. KadecTBEHHBIE pPEaKIMH | CBOKCTBaY» XUMHUYCCKAH DSKCIIEPUMEHT C COOIONCHUEM IIPaBHII
Ha HEOPTraHWYECKUE BEIECTBA TEXHUKHU OE30MacHOCTH
U UOHBL.
»
29 [MoBTOpenue u 06o6mIeHne TeMbl | TecTupoBaHMe, pelIeHHE 3a/1a4 M YIPaKHEHUH 110 TeMe BhINONHATD TECTHI, pemaTh 3a/1a4i U yNpakKHEHUs 10

TeMe.

[IpoBomUTh OIEHKY COOCTBEHHBIX JIOCTIDKCHUU B
YCBOCHHUH TEMBI.

KoppektupoBath CBOM 3HaHHS B COOTBETCTBUHU C
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TUIAHUPYEMBIM PE3YIIbTaTOM

30 Konmponvnas paboma Ne 2 «BeriecTBa U MX CBOHCTBa»
31—34 | Tema 4. Xumus u coBpeMeHHoOe 0011ecTBO (4 1)
31 XuMHUUYECKasi TEXHOJIOTHS Hayunbple MmeTonpl MO3HAHMSI B XUMHU. VICTOUHHMKM XUMH4YECKOM | XapaKTepu30BaTb XUMHYECKYH) TEXHOJIOTMIO KAk
nHpopManmm. ITownck nHbOpMauN o HA3BaHUSM, | IPOU3BOJUTEIHHYIO CHITY OOIIIECTBA.
uaeHTudukaTopaMm, CTPYKTYpHBIM ¢opmynaM. MopennpoBanne | OMUCHIBaTh XHMHYECKHE IIPOIECCH, JIEKal[ue B
XMMHMUYECKUX MPOLECCOB U SABICHMH, XUMUUECKUH aHAJIN3 U CHHTE3 | OCHOBE IIPOM3BOJACTBA aMMMaka MW METaHoja, C
KaK METOJIbl HAyYHOTI'O TIO3HAHUSI. MTOMOILIBIO POJHOTO A3BIKA U SI3bIKA XUMHHU.
Jlemoncmpayuu.Monenn TPOMBIIIICHHBIX YCTAaHOBOK MONYYEHHS | YCTaHABIMUBAaTh aHAJIOTUHU MEXTY JIBYMsI
CEpHOI KUCIIOTHI U CHHTE3a aMMHaKa MIPOU3BOJICTBAMH.
®opmymupoBaTh ~ 00IIME  HAyYHbIE  MPHHIIUIIGI
XUMHUYECKOTO MPOU3BOJICTBA
32 XuMu4ecKast TpaMOTHOCTh KaK Xumus u 310poBbe. JlekapcTBa, (epMEHTH, BUTAMUHBI, TOPMOHBI, | APryMEHTHPOBaTh  HEOOXOAUMOCTh  XHUMHYECKOU
KOMITOHEHT 00I1ei KyJIbTypHhl MUHepalbHble BOABL. [IpoOnembl, CBsSI3aHHBIE C TNPUMEHEHHEM | TPAMOTHOCTH KaKk KOMIIOHEHTa OOHICKYJIbTYPHOH
YyeJnoBeKa JIEKApCTBEHHBIX TIpenapaToB. BpenHble NPUBBIYKA W (DAKTOPBI, | KOMIIETEHTHOCTH YEIIOBEKA.
paspymiarpome  370poBbe  (KypeHue, VyHoTpeOlieHHe alKoroisd, | YMeTh TOyYaTh HEOoOXOmuMyro HHGOpMAIHIo C
HapkomaHnus). PanmonansHoe nutanue. [Tumessie qo6aBku. OCHOBBI | MAPKHUPOBOK Ha yHaKoBKax Pa3IMYHBIX
MUIIEBON XUMUHU. MPOMBIIIEHHBIX U TIPOIOBOJIBCTBEHHBIX TOBAPOB
XuMus B IOBCEIHEBHOM >KM3HU. MOIOIIKE M YHUCTSILIKUE CPEACTBA.
CpenctBa OOpbOBI ¢ OBITOBBIMH HACEKOMBIMHU: PEIICIUICHTHI,
uHceKkTuuabl. CpelncTBa JUYHOM TWTHMEHBl U KocMeTuku. [IpaBuia
Oe3omacHOW pabOTBl € €AKUMH, TOPIOYMMH W TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMUH.
XUMHUSL U CEIbCKOE XO35MCTBO. MUHEpalibHble W OpPraHUYecKue
ynoopenus. CpeacTBa 3alUThl pACTCHH.
Xumus ¥ 3Konorusi. XUMHUECKOE 3arpsi3HEHUE OKpPYKarolled cpebl
u ero mocienctuss. OxpaHa ruIpocepsl, IMOYBBI, ATMOCHEPHI,
(opkl 1 (hayHBl OT XMMUYECKOTO 3arpsiI3HCHMSL.
Jlemoncmpayuu.BuneopparMeHTsI W CHalgpl O  CTENEHH
3KOJIOTMYECKON YUCTOThI TOBApA.
Jabopamopuvie onsimui.VI3yueHne MapKUpOBOK pa3iMYHBIX BHJIOB
MPOMBIIICHHBIX U IPOJ0BOJILCTBEHHBIX TOBAPOB
33—34 | IloBropenne u 0000meHue Kypca. IlogBeaenne UTOroB yuedOHOro roga
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Y4eOHO-MeTOIMYecKOe o0ecniedeHHe 00pa30BaTeIbHOIO MpoLecca
10 knacce ba3oBblii ypoBEHb

1. Xumus. 10 xnacce: yue0.mis obmeoOpazoBar. opranusamuii / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB. Xumus. 10 xmacc. bazoBsiii
ypoBeHb. Yueonuk. — M.: [IpocBemenue, 2019
2. 0. C. I'abpuensy, U. I'. Octpoymos, . B. Akcénora, Xumus. 10 knacc. ba3oBblit ypoBenb. Meroauueckoe nocooue.
3. O. C. T'abpuensn, C. A. Cnaakos. Xumus. 10 kinacc. bazoBbiii ypoBeHb. Pabouas tetpanp.
4. O. C. I'abpuensn, U. B. Tpurybuak. Xumus. 10 knace. 3amaqauk
5. DnektpoHHas popma yueOHHUKA.

11 knacc bazoBelit ypoBeHb
1. Xumus. 11 knacc: yue6.mus obmeoOpasosar. opranm3anuii / O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3zoBsrit
ypoBeHb. Yuebuuk. — M.: [IpocBemienue, 2019
2. O. C. T'abpuensu u ap. Xumus. 11 knacc. ba3osliii ypoBeHb. MeTonnyeckoe nocooue.
3. O. C. I'abpuensn, C. A. CnankoB. Xumus. 11 knacc. bazoBslit ypoBens. Pabovas TeTpap.
4. O. C. I'abpuensn, U. B. Tpurybuak. Xumus. 11 kinacc. ba3oBblii ypoBeHb.
5. DnektpoHHas popma ydeOHHKA.

HNudopmanuoHHbie cpeacTpa

HNurepHeT-pecypcsl

1. http://www.alhimik.ru [IpencraBneHsl cienyromue pyOpUKH: COBETHI aOUTYpUEHTY, YYUTEIIO0 XUMHH, CIPABOYHUK (OUCHb OoJblIas moadopka
TaOJIUI] ¥ CIPAaBOYHBIX MAaTEPHAJIOB), BECENasi XMMUs, HOBOCTH, OJIMMITHA/IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJCHUI)

2. http://www.hij.ru/ Kypnan « Xumust 1 )KU3HBHIIOHATHO U 3aHUMATEIbHO PACCKa3bIBaE€T 000 BCEM MHTEPECHOM, YTO MPOHCXOIUT B HAYKE U B MUPE, B
KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbIl XypHan «XUMHUKH U XUMUS». B j)KypHaie mpeacTaBIeHO MHOXKECTBO OIBITOB 110 XUMHH,
COZEPKUTCS MHOTO 3aHUMATEJIbHON MH(OPMAIUH, TO3BOJISIONICH YBII€Ub YIEHUKOB SKCIIEPUMEHTAIBHON YaCThIO PEIMETA.

4. http://c-books.narod.ru JIutepaTtypa no Xumum.

5. http://1september.ru/. XKypnan «IlepBoe ceHTSIOps» 15 yuuTenel u He ToJIbKO. B HEM mpencTaBiaeHo 0OJBIIOE KOIMYECTBO pabOT yUEHUKOB, B TOM
YHCIIe U UCCIIeIOBATENILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya BcepoccuiicKuii IIKOIBHBIN MOPTAJI CO CChUIKAMH Ha 00pa30BaTeIbHbBIC CANThI 110 XUMHH.

7. www.periodictable.ru COOpHHK cTaTell 0 XUMUYECKHX 3JIEMEHTaX, HWIUTFOCTPUPOBAHHBINA HKCTIEPUMEHTaMH.
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