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IlosicHuTeILHAS 3aMUCKA

Pabouas nmporpamma no xumuu 10-11 xmace pazpadorana Ha ocHoBe DeepaIbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeILHOrO CTaHAApTa CPEAHETO
obmero obpazoBanus 2010 roxa (IIpuka3z MunucrepcTBa obpasoBanus u Hayku PD ot 17 mas 2012 r. Ne413 «O06 yTBepxkaeHuu (heaepaabHOro
rOCyapCTBEHHOT0 00pa30BaTEILHOrO CTAHIAPTA CPEAHETO 00IIero 00pa3oBaHus») Ha OCHOBE mporpaMMbl K imand YMK B.B. Jlynuna Xumus
yray6nenHsiii yposenb 10-11 kmacesr, M.: Ipoda, 2017 r. u opueHTrpoBana Ha padoty no yueOnukam: Epemun B. B., Kysvmenxo H. E., Tepenun
B. U., /lpo3oos A. A., JIynun B. B. Xumus. YrayOneHHblii ypoBeHb. 10 kimace, M.: [poda, 2019., Epemun B. B., Ky3vmenko H. E., /[po30os A. A.,
Jlynun B. B. Xumus. Yraoyonenusiii ypoBens. 11 kmace, M.: [Ipoda, 2020.

KonnuecTBo yacoB Ha n3ydeHHe XMMHUH B cOOTBETCTBUHU ¢ yueOHbIM mi1aHoM KOI'OAY «I'umna3zus r. Ypxxyma» B 10 kinacce 3 yaca B He1emt0
(102 yaca B ron), B 11 kiacce 3 yaca B Henento (102 yaca B ron).

B 2023-2024 yuye6HOM rojty naHHas nmporpamma peanusyercs B 11 kiacce

Y4eOHO-MeTOAUYECKOE U MAaTepUAJILHO-TEXHHYECKoe o0ecreyeHue
Y4eOH0-MeToAHYeCKHH KOMILJIEKT COCTOUT U3 CJIeAYIOIIMX MOCoOuii:
1. Xumus: Yrnyonenuslii yposenb: 10 knacc: yueOnuk / B.B.Epemun, H.E.Ky3bpmenko, B.M.Tepenun, A.A.Jlpo3noa, B.B.JIynun; nox pen.
B.B.JIynuna. — 6-e 3., mepepad. — M.: [Ipoda, 2019. — 446, (2) c.: nn. — (Poccuiickuii yueOHUK)
2. Epemun, B. B. Metonuueckoe nocodbue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna u np. «Xumus. YriyOaeHHbINH YPOBEHbY.
10 xkmacc / B. B. Epemun, A. A. JIpo3nos, 1. B. Epemuna, B. 1. Maxonuna, O. FO. Cumonosa, 3. 0. Kepumos. — M. : Jlpoda, 2018. — 339 c. :
nI.
3. Xumust: YrmyOnerasiid ypoBeHb: 11 kmacc: yuebnnk / B.B.Epemun, H.E.Ky3smenko, B.U.Tepenun, A.A./[po3noa, B.B.JIynun; nox pen.
B.B.JIynuna. — 6-e uzn., nepepad. — M.: llpoda, 2019. — 446, (2) c.: ui. — (Poccuiickuit yueOHUK)
2. Epemun, B. B. Metonnueckoe nocooue k yueouuky B. B. Epemuna, H. E. Ky3pmenko, B. 1. Tepenuna u ap. « Xumus. YTIIyOJICHHBIH YPOBEHbBY.
11 kmacc / B. B. Epemun, A. A. JIpo3nos, 1. B. Epemuna, B. 1. Maxonuna, O. FO. Cumonosa, 3. }0. Kepumo. — M. : Jlpoda, 2018. — 339 c. :
ui.

Ili1anupyemMble pe3yJbTAThl OCBOEHHUS YUeOHOr0 npeaMera « XuMHs» HA yriy0JIeHHOM YpPOBHe:

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHUsD) JOCTUTAIOTCS B €IUHCTBE Y4eOHOM M BOCIIMTATENbHOU AESITEIbHOCTU B COOTBET-
CTBUU C TYMaHUCTHUYECKHUMHU, COLIMOKYIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U UJEaJTaMH POCCHICKOTO Ipa’kJaHCKOro oOIIecTBa,
MPUHATHIMU B 00I1I€CTBE HOPMaMU U MIPaBUIIaMU TIOBEIEHUS, CIIOCOOCTBYIOIIMMU IIPOIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHSI U HPABCTBEHHOTO CTa-
HOBJICHUSI IMYHOCTH OOYYaIOIIUXCSl.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHS MpEAMETa « XUMUS» OTPaKalT cPOPMUPOBAHHOCTH OMBITA MO3HABATEILHON U MIPAKTHUECKOM JeqTelb-
HOCTH 00YYAarOIIUXCS 0 PeaTn3allii IPUHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIIECHHI 00yJaromuxcs K cede, K CBOeMy 310POBbI0, K NO3HAHHUIO ce0s:
OpHeHTalsl OOydarolMXCsl Ha JOCTH)KEHHE JIMYHOTO CYacThs, PpEAM3alMI0 IO3UTHBHBIX >KU3HEHHBIX IEPCIEKTUB, WHUIIMATUBHOCTH,
KpPEaTUBHOCTb, TOTOBHOCTh U CIOCOOHOCTH K JINYHOCTHOMY CaMOOIIPEIENIEHUIO0, CHOCOOHOCTh CTaBUTh 1IETN U CTPOUTH JKU3HEHHBIE IJIaHbI;



TOTOBHOCTH M CIIOCOOHOCTH 00ecreunTh ce0e U CBOMM OJM3KUM JOCTOMHYIO KHU3Hb B IMIPOIECCE CaMOCTOSTENILHOM, TBOPYECKONW U OTBETCTBEHHOMN
NESITENIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCS K OTCTAaMBAaHHMIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, T'OTOBHOCTh M CIIOCOOHOCTB
BBIPa0aTHIBATh COOCTBEHHYIO OZUIIMIO 110 OTHOIIECHHIO K 00IIECTBEHHO-TIOTUTUIECKUM COOBITHSIM IPOIILIOTO U HACTOSAIIETO HA OCHOBE OCO3HAHUS
Y OCMBICJICHHS] UCTOPUH, JYXOBHBIX IEHHOCTEHN U IOCTUKEHUI HAIlEH CTPAHBIL;

TOTOBHOCTb U CITOCOOHOCTH 00YYarOIINXCsl K CAMOPA3BUTHIO i CAMOBOCIIUTAHUIO B COOTBETCTBHUH C OOIIEYEIIOBEUCCKUMHE IEHHOCTSIMH U HJIeallaMH
IPaXXJaHCKOro OOLIeCTBa, TOTOBHOCTh U CIIOCOOHOCTb K CaMOCTOSITEJIbHOM, TBOPYECKOM M OTBETCTBEHHOW JIEATEIbHOCTH, MOTPEOHOCTH B
(U3MYECKOM CaMOCOBEPILICHCTBOBAHUH, 3aHATUSAX CIOPTUBHO-03/I0POBUTEIBHOMN J€ATEIbHOCTHIO;

NPUHATHE U peau3alus LEeHHOCTEeH 3/I0poBOro M 0Oe30macHoro odpasza >KHW3HH, OepeXHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOILIEHHE K
cOOCTBEHHOMY (PM3MUYECKOMY U TICUXOJIOTUYECKOMY 3/I0POBBIO;

HENpPUITHE BPEAHBIX NPUBBIYEK: KYPEHUsI, yIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOIIeHUH o0yyaromuxcs K Poccun kak k Pogune (OTeuectBy):

poccuiickas TpaXIaHCKash WICHTHYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCHICKOW HIEHTUYHOCTU B TMOJUKYJIBTYPHOM COLMYME, YyBCTBO
MIPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCUICKOT0 Hapoa U cyabOe Poccun, maTpuoTu3m, rOTOBHOCTB K CTy’kKeHuto OTedecTBy, €ro
3aIlNTE;

yBaX€HHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PomuHoii, ropmoctu 3a cBOM kpail, cBoro PonuHy, mpomuioe W Hacrosmiee
MHOTOHAIMOHaIbHOro Hapoa Poccun, yBaxeHue kK rocyAapcTBEHHBIM CUMBOJIaM (Tep0, ¢iar, TUMH);

dhopMHUpOBaHNE yBaXEHHUS K PYCCKOMY SI3BIKY KaK TOCyAapCTBEHHOMY s3bIKy Poccuiickoit denepanuu, sBISIOMIEMYCS OCHOBOM POCCHICKOM
UJCHTUYHOCTHU U TJIaBHBIM (DAKTOPOM HAI[MOHAJILHOT'O CaMOOIIPEIEIICHHUS;

BOCIUTAaHHE YBAXKEHUSI K KYJIbTYype, sI3bIKaM, TpaJIuLUsIM U o0bIuasiM HapoA0B, MpokuBaromux B Poccuiickoit denepanuu.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHONIECHUI 00yYAIOIIUXCS K 3aKOHY, FOCYIapPCTBY M K IPaKIaHCKOMY 00IIIeCTBY:

IpaXJaHCTBEHHOCTb, IPaskJaHCKas O3UIMS AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0 O0IIEeCTBa, OCO3HAOIIEI0 CBOM KOHCTUTYIIHOHHBIE
mpaBa 1 00SI3aHHOCTH, YBaXKAIOIIET0 3aKOH U MPABOIOPSAIOK, 00JIaaroIIero YyBCTBOM COOCTBEHHOIO0 JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TpaJMLIMOHHbIC HAIIMOHAJIbHBIE U OOIIEUYETIOBEUECKNE T'YMAHUCTUYECKHE U JIEMOKPATUYECKUE IIEHHOCTH, TOTOBOTO K Y4acTHIO B OOILECTBEHHOM
KU3HUY;

MIPU3HAHUE HEOTUYKJaeMOCTH OCHOBHBIX ITPaB U CBOOO/I 4ETIOBEKA, KOTOPhIE MPUHAIIEKAT KKIOMY OT POXKICHHSI, TOTOBHOCTh K OCYIIIECTBICHUIO
COOCTBEHHBIX MpaB U cBOOOA 0e3 HapylIeHUs MpaB U CBOOOJ APYTUX JHUI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa U CBOOObI YENIOBEKA U
rpaXJaHWHA COTJIACHO OOMICNPU3HAHHBIM MPUHIUIIAM U HOPMaM MEXJIyHapOJHOTO IpaBa UM B coorBeTcTBUM ¢ KoHcturynueit Poccuiickoit
®denepaunn, MpaBoBasi U MOJUTHYECKAS ITPAMOTHOCTb;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOE Ha JUANOre KyJbTyp, a
Tak)Ke pa3IMyHbIX (opM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHKE CBOETO MECTa B OJUKYJIBTYPHOM MHPE;

MHTEPUOPU3ALMS IEHHOCTEN JEMOKPAaTUU U COLMAIIBHOM COJMAAPHOCTH, TOTOBHOCTH K IOTOBOPHOMY PETYJIMPOBAHHUIO OTHOIIEHHWH B TPYMIE WIN
COLIMAJIbHOM OpraHu3aluy;

TOTOBHOCTb 00YYarOIUXCs K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATHH PELICHNH, 3aTparuBaroluX UX MpaBa U UHTEPECH, B TOM YHUCIIE B PA3TUYHBIX
(dopmax oOIIECTBEHHOIN caMOOpraHU3allii, CaMOYIPaBJIeHUs, OOIIECTBEHHO 3HAYMMOM 1 TeIbHOCTH;

MIPUBEP)KEHHOCTh HAESIM HMHTEPHAIMOHAIN3MA, APYXKObI, PaBEHCTBA, B3aUMOIIOMOIIM HApOJOB; BOCHUTAHHWE YBAKUTEIBHOI'O OTHOIICHUS K
HAIIMOHAJILHOMY JIOCTOMHCTBY JIIO/IeH, UX YyBCTBaM, PEIUTHO3HBIM YOSKICHUAM;



CIIOCOOHOCTh OOYYAIOIIMXCS TMPOTHBOCTOSNTH HIACOJIOTHUM OJKCTPEMHU3Ma, HAIMOHAIM3MA, KCEHO(POOWH; KOPPYNIUHU; JUCKPUMHUHAIIMHN I10
COLMAJIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IPU3HAKAM U JPYTHUM HETaTUBHBIM COLIMATIBHBIM SIBIICHUSIM.

JINYHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOIIEHH I 00YYAKOIHUXCSH ¢ OKPYKAIOIMMHU JIIOAbMMU:

HPaBCTBEHHOE CO3HAHHME M IIOBEJCHHUE HA OCHOBE YCBOECHMsI OOIIEYETOBEUECKUX IIEHHOCTEH, TOJEPAaHTHOIO CO3HAHUS M IIOBEACHUSA B
MOJIMKYJIbTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTU JUAJIOT C JPYTUMH JIOJbMU, JOCTUTATh B HEM B3aMMOIIOHUMAHMS, HAXOJAUTh OOIIHE
LEJIA U COTPYAHUYATD JUJISl UX JOCTHKEHUS,

MPUHATAE TYMAHUCTUYECKUX ILIEHHOCTEH, OCO3HAHHOE, YBAXXHUTEIIBHOE U J0OpOXKEIaTeIbHOE OTHOILICHHE K JIPYrOMYy YeNOBEKY, €ro MHEHHIO,
MHPOBO33PEHHUIO;

CIIOCOOHOCTH K COTEPEKUBAHUIO U (POPMUPOBAHKE MTO3UTUBHOTO OTHOIICHHUS K JIFOJSIM, B TOM YHUCJIE K JIUI[aM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3I0POBBSI U UHBATUIaM; OEPEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHE K (PU3UUECKOMY M IICUXOJIOTUYECKOMY 3/I0POBBIO IPYTHX JIFOCH,
YMEHHUE OKA3bIBATh MEPBYIO MOMOIIb;

(hopMupoBaHUE BBIPAKEHHOW B TTOBEJCHUN HPABCTBEHHOM MO3UIIMH, B TOM YHCJIE CTOCOOHOCTH K CO3HATEIILHOMY BBIOOPY /100pa, HDAaBCTBEHHOT'O
CO3HAHUS Y MOBEJICHUS HAa OCHOBE YCBOCHHS 00IIEUETOBEYECKUX IICHHOCTEH M HPAaBCTBEHHBIX UyBCTB (YE€CTH, I0JITa, CIIPABEIITUBOCTH, MHJIOC €IS
U IPYKETIO0us);

pa3BUTHE KOMIIETCHITHI COTPYAHUYECTBA CO CBEPCTHUKAMHU, ACTHMHU MIIAIIETO BO3PACTA, B3POCIBIMH B 00pa30BaTEIHHON, OOIIECTBEHHO MOJIC3HOM,
y4eOHO-MCCIIeT0BATELCKON, MPOSKTHOM M IPYTUX BUJIAX NEATEIHHOCTH.

JINYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHH I 00YYAIOIIHXCS K OKPYKAKIIEMY MUPY, *KMBOIi IPUPoO/e, Xy/10:KeCTBEHHOH KYJIbType:
MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH, 3HAYMMOCTH HAyKH, TFOTOBHOCTb K Hay4YHO-TEXHHYECKOMY
TBOPUYECTBY, BJAJlEHUE JOCTOBEpPHOM uHOpMAIMel O TMepeAoBbIX JOCTHXKEHUSX M OTKPBITUSIX MHUPOBOW U OTEUYECTBEHHOH HayKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

TOTOBHOCTh U CHOCOOHOCTh K 0Opa3oBaHHUIO, B TOM YHCIE€ CaMOOOpa30BaHUIO, Ha MPOTSDKEHWH BCEH >KM3HU; CO3HATEIbHOE OTHOIICHHE K
HENpephIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEIIHON MPodeCcCHOHATBHON U O0IIECTBEHHOM 1eATENIbHOCTH,;

9KOJIOTMYECKasi KyJbTypa, CPOPMUPOBAHHOCTD HKOJIOTMUECKOTO MBIILICHUS, OepexHOe OTHOIICHUS K POAHOM 3emile, MPUPOJHBIM OOrarcTBaM
Poccun u Mupa; noHnMaHue BIUSIHUSA COLMAIBHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMAIBHON CPEJbl, OTBETCTBEHHOCTh
3a COCTOSIHUE IPUPOJHBIX PECYPCOB; YMEHHUS U HABBIKM Pa3yMHOr0 MPUPOIONOJIb30BAHUS, HETEPIIMMOE OTHOUIEHUE K JAEUCTBUSAM, IPUHOCAILIUM
BpEJ SKOJIOTHH; MPUOOPETEHUE OTbITa 3KOJIOr0-HAMIPABICHHOM JIeSTEIILHOCTH;

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHH.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOLIEHH I 00y4alOIIUXCS K ceMbe H POAUTENISAM, B TOM YHCJIe MOAr0TOBKA K ceMeiHOI :KM3Hu:
OTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHATHUS IEHHOCTEH CeMEMHON KHU3HU;
MOJIOKUTETBHBINA 00pa3 CeMbH, POJIUTENBCTBA (OTIOBCTBA M MAaTEPUHCTBA), HHTEPHUOPHU3ALUS TPATUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuyHOCTHBIE pe3yabTaThl B cepe OTHOLICHHUS 00YYAIOIIMXCH K TPYAY, B cepe cOMaNbHO-IKOHOMUYECKUX OTHOLICHMIA:

yBa)k€HHE KO BceM (popMam COOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOEH COOCTBEHHOCTH;

0CO3HaHHBII BbIOOp OyayIelt mpodeccuu Kak MyTh U CIOCO0 peanu3aiui COOCTBEHHbIX )KMU3HEHHBIX [IaHOB;

TOTOBHOCTh OOYYAaOLIUXCS K TPYJIOBOH MPO(pEeCCHOHATBHON JEATENbHOCTH KaK K BOSMOXKHOCTH y4YacTHs B PELICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCyJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIeM;



noTpeOHOCTh TPYAUTHCS, YBAKEHUE K TPYLy H JIFOJSIM TPy, TPYAOBBIM JOCTHKEHHUM, 100pOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIICHHE
K pa3HbIM BUAAM TPYAOBOU JCATEIBHOCTH;
TOTOBHOCTH K CaMOOOCITY)KMBaHHUI0, BKITFOUasi O0OYYECHHE U BBITIOJHEHUE TOMAITHUX 00sI3aHHOCTEH.

JInuHOCTHBIE pe3y/ibTaThl B chepe PU3NIECKOI0, NCUXO0JOTHYECKOr0, COMATIBLHOI0 U aKaJeMHYeCKOro 0J1aronoJyyust 00y4aommuxcs:
¢du3nveckoe, SMOIMOHATEHO-TICHXOJIOTHYECKOE, COIMAIBHOE OJaronory4ne o0yJaromuxcs B )KHU3HN 00pa30BaTeIbHOW OpraHU3alliy, OUIYIICHNE
JIeTbMHU 0€30IaCHOCTHU M TICUXOJIOTHYeCKOT0 KoMpopTa, nH(HOPMAIIMOHHOH 0€301MacHOCTH.

Ili1anupyemblie MeTanpeaMeTHbIe pe3yJabTaThl ocBoeHuss OOII

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUSI OCHOBHOM 0Opa30BaTENbHON MPOTpaMMbl MPEACTABICHBI TPEMS TPYNIaMU YHUBEPCATBHBIX Y4EOHBIX
neiictuit (YVY ).

PeryasitTuBHBbIC yHUBEpPCabHbIC YUeOHBbIE AeliCTBUA

BbinycKHUK Hay4YuTCH:

CaMOCTOATENIBHO ONPENEIATH LEJH, 33]1aBaTh MapaMETPhbl U KPUTEPHUH, IO KOTOPHIM MOKHO ONPEAEUTh, YTO L€ JOCTUTHYTA;

OIICHUBATh BO3MOXXHBIC TMOCJIE/ICTBHS TOCTIDKCHHS TTOCTABJICHHOM €U B JIEATEILHOCTH, COOCTBEHHOM >KM3HU M KWU3HHU OKPYKAIOIINX JIFOICH,
OCHOBBIBASICh HAa COOOPKEHUSIX STUKH ¥ MOPAJIH;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIC 3a1aUl B 00pa30BaTEIIbHON JACATEIHHOCTH U KU3HCHHBIX CUTYAIIHIX;

OIICHUBATH PECYPCHI, B TOM YHUCJIC BPEMS U IPyTrUe HeMaTepruaabHbIe peCypchl, HEOOXOIUMBIE JUISI TOCTHXKCHUS TIOCTABICHHON 1IETIH;

BBIOMPATh MYTh JOCTIKCHHUS IIEJIH, TFITAHUPOBATH PEIICHUE TTOCTABICHHBIX 3314, ONTUMU3HPYS MaTepUaIbHbIC U HEMAaTepUaIbHBIC 3aTPATHI;
OpraHU30BBIBaTh YPPEKTUBHBIN MMOUCK PECYPCOB, HEOOXOAMMBIX IS TOCTHKEHUS TTOCTABICHHOM 1IETIH;

CONOCTABJIATH MOJYUYECHHBIA PE3yJIbTAT ACSITEIBHOCTH C ITOCTABJICHHOM 3apaHee LEIbIO.

2. 2. [lo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

BbINyCKHUK HAYYUTCS:

UCKaTh U HAXOAUTh 0000IIEHHBIE CIIOCOOBI pelleHHs 3a/1a4, B TOM YHUCJIE, OCYILIECTBIATh Pa3BePHYThII HHPOPMAIIMOHHBIN TOUCK U CTABUTh HA €r0
OCHOBE HOBbIE (YueOHbIE U TO3HABATENBHBIC) 3a/1a4H;

KPUTHUYECKH OLICHUBATh U MHTEPIIPETUPOBATH MH(POPMAIIUIO C PA3HBIX MO3UIIUN, pAaclO3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B HHPOPMAIIHOHHBIX
HUCTOYHUKAX;

HCIOJIb30BATh PA3IMYHbIE MOJIETHbHO-CXEMAaTUYECKUE CPEICTBA JJIsl IIPEJCTABICHHUS CYIIIECTBEHHBIX CBSI3€H U OTHOIIEHUH, a TaK)Ke MPOTUBOPEUHH,
BBISIBIICHHBIX B UH(POPMAIIMOHHBIX HCTOYHHUKAX;

HaxO0JIUTh U IPUBOJAUTHh KPUTUUECKHE APIYMEHTHI B OTHOILICHUH JIEMCTBUM U CYKJI€HUM IPYroro; CHOKOMHO U pa3yMHO OTHOCUTBHCS K KPUTUUECKUM
3aMeuYaHUsIM B OTHOIIIEHUU COOCTBEHHOTO CYKJIEHHS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIMThH 32 pAMKU YYEOHOTO MPEeIMETa U OCYIIECTBIISITH IeJIeHANTPABICHHBIN MTOUCK BO3MOKHOCTEH JUTsl MIMPOKOT0 TIEpeHoca CPEJICTB U CIIOCOOO0B
JICVCTBUS,

BBICTPAaWBaTh WHANBUAYATbHYIO 0OOpa30BaTENbHYIO TPACKTOPHIO, YUYUTHIBAas OTPAaHUYEHHUS CO CTOPOHBI JPYTHX YYAaCTHHUKOB M PECypCHBIC
OTPAaHUYEHUS;MEHSTh U YJEPKUBATh Pa3HbIE MO3UIIMH B IO3HABATEIBHOMN 1€ATEIbHOCTH.



KoMMmyHHnKaTUBHBIE YHUBEpPCaJIbHbIE YUeOHbIe /1eilicTBUSA

BbinyCKHUK HAYYHTCSH:

OCYIIECTBIIATh JEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCJIBIMH (KaK BHYTPH 00pa30BaTEIbHOM OpraHu3allii, TaK U 3a €€
npezaenaMu), Moa0MpPaTh MAPTHEPOB IS JIEJIOBOM KOMMYHHUKAIIMM UCXOJS U3 COOOpaKeHUH Pe3yJbTaTUBHOCTU B3aUMOJCHCTBUSA, a HE JIMYHBIX
CHMIIATHH;

MPU OCYIIECTBIEHUU TPYNIOBOM pabOTHl OBITh KaK PYKOBOJUTEJEM, TaK M WICHOM KOMaHIbl B Pa3HBIX pOJsX (TeHepaTtop HJeH, KPUTHK,
WCTIOTHUTEIb, BHICTYNAIONINN, SKCIIEPT U T.11.);

KOOPJIMHUPOBATH U BHITIONHITH padOTy B YCIOBHSIX PEaTbHOTO, BUPTYATbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

Pa3BEPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U MMMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;
pacrno3HaBaTh KOH(DIMKTOTEHHBIE CUTYAIlUM U MPEJOTBPAIIaTh KOH(IMKTHI O UX aKTHBHOM (ha3bl, BHICTPAUBATh JIEIOBYIO U 00pa30BaTeIbHYIO
KOMMYHHKAIMIO, U30erast TNYHOCTHBIX OLIEHOYHBIX CYXKICHUH.

Iliianupyemble npeaMeTHbIe pe3yJabTaThl ocBoeHuss OOII

Y4eHuK HAY4YUTCH:

(hopMHUpPOBATH CUCTEMBI 3HAHUH 00 OOIUX XUMUUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX ;

(hopMHUpPOBATh YMEHHSI HCCIIEIOBATh CBOMCTBA HEOPTAHUUYECKUX U OPTAaHUYECKUX BEIIECTB, OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peaKIuii, MpOrHO3UPOBATH BO3MOXKHOCTh UX OCYIIICCTBIICHUS;

OBJIa/IEBaTh YMEHUSAMU BBIJBUTaTh TMIIOTE3bI HA OCHOBE 3HAHUM O COCTaBE, CTPOCHUU BEIIECTBA U OCHOBHBIX XUMHUYECKHUX 3aKOHAX, IPOBEPSThH UX
AKCIEPUMEHTAIBHO, (POPMYIUPYS LI€Th UCCIET0BAHUS;

OBJIaJIeBaTh METOJAMH CaMOCTOSATEIHHOIO IJIAHUPOBAHUS U TPOBEJACHHSI XUMUYECKHX HKCIIEPUMEHTOB C COOJIOICHIEM MpaBui 0e30nmacHou pa-
OO0THI ¢ BellecTBaMH U 1a00paTOPHBIM 000pyI0BaHHEM; CPOPMHUPOBAHHOCTH YMEHUN ONMMCAaHUs, aHATTN3a U OLIEHKH JOCTOBEPHOCTH MOIYYEHHOTO
pe3yiabTara;

(dbopMupOBaTh YMEHHS MPOTHO3UPOBATH, AHATTU3UPOBATH U OLICHUBATH C TO3UIIMI SKOJIOTHYECKOil 0€30MacHOCTH MOCIEACTBHS ObITOBOI U MPOU3-
BOJICTBEHHOH JEATEIbHOCTU YEJIOBEKA, CBSI3aHHOM ¢ epepaboTKOM BEIIecTB.

B pe3yabTaTte ndydyenusi yueoOHoro npeamera ""Xumus'' Ha ypoBHe cpeaHero o0uero oopa3zoBaHus:

Boinycknuk 10 kiacca Ha yriiy0JieHHOM YPOBHE HAYUMTCS:

packpbIiBaTh Ha MpUMEpPax Pojb XUMHUHU B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOH KapTHHBI MHpPa M B MPAKTHUECKOH JESATEIbHOCTH YelIOBEKa,
B3aMMOCBSI3b MEXIY XUMUEH U APYTMMHU €CTECTBEHHBIMU HAayKaMU;

WJUTFOCTPUPOBATH HA IIPUMEPaX CTAHOBJIEHUE U HBOJIIOLIMIO0 OPraHUYECKOM XMMHUU KaK HAYKH Ha pa3JIMYHbIX UCTOPUUECKHUX 3Tallax €€ pa3BUTHUS;
aHAJIM3UPOBATh COCTaB, CTPOEHUE U CBOMCTBA BEIIECTB, NMPUMEHSS IOJOKEHUS OCHOBHBIX XUMHUYECKUX TEOPUN: XUMUYECKOI'O CTPOCHHMS
OpraHuyeckux coeauHeHuid A.M. BytiiepoBa, CTpoeHHMs aTOMa, XMMHUYECKON CBSI3M; YCTaHABIMBAaTh NPUUYMHHO-CIICJCTBEHHbBIE CBA3H MEXIY
CBOMCTBAMM BEIIECTBA U €TI0 COCTABOM M CTPOEHUEM;

MIPUMEHSTH MIPaBHUIIa CHCTEMATHUECKON MeXIyHApOAHON HOMEHKIATYPHI KaK CPEJICTBA Pa3IHYeHUs U UACHTU(UKAIIUY BEIIEeCTB M0 UX COCTaBY U
CTPOCHHIO;

COCTaBISITh MOJICKYJISIPHBIE M CTPYKTYpPHBbIE (POPMYJIBI HEOPraHWMYECKUX M OPraHUYECKUX BEIIECTB KaK HOCHUTENeH HMH(POpMAIUU O CTPOCHHH
BEILIECTBA, €T0 CBOMCTBAX U MPUHAUICKHOCTU K ONPEIEICHHOMY KJIacCy COEIMHEHUII;

OOBSCHATH MPUPOJY U CITOCOOBI 00pa30BaHUSI XUMUYECKOM CBSI3U: KOBAJICHTHOH (TOJISIPHOM, HETIOJIAPHON ), HOHHOM, METaINTNYECKOU, BOJOPOIH O

6



- C LIeJIbIO OTPECIICHUS] XUMUYECKOW aKTUBHOCTHU BEIIECTB;

XapaKkTepu30BaTh (U3NYECKHE CBOWCTBA OPraHUYECKMX BEIIECTB M YCTAHABIMBATH 3aBUCHMOCTh (DH3UYECKMX CBOWMCTB BEHIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKH;

MIPUBOJUTH MPUMEPHI XUMUUECKUX PEAKIUH, PACKPHIBAIOIIUX XaPAKTEPHbIE XUMUYECKUE CBOMCTBA OPraHUYECKUX BEIIECTB M3YyUEHHBIX KJIACCOB C
LETBI0 UX UICHTU(UKAIIUU U O0BSICHEHUS 00JIaCTH IPUMEHEHHUS;

OTPEIENATh MEXAHU3M PEAKIIMU B 3aBUCUMOCTH OT YCJIIOBHMI MPOBEICHUS PEAKIUU M MPOTHO3UPOBATH BO3MOXXHOCTh MPOTEKAHUS XUMHUECKHX
peakiyii Ha OCHOBE THIA XUMUYECKOM CBSI3U U AKTUBHOCTH PEAreHTOB;

YCTaHABJIMBAaTh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT XapaKTepa B3aMMHOTO BJIMSHUS aTOMOB B MOJIEKYJIaX C
LIEJIBI0 MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIIHH;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeaKIUH W CMEIICHUS XUMHUYECKOTO PaBHOBECHS OT PA3JIMYHBIX (DAKTOPOB C IEJIBIO
OTpeIeTICHUS] ONTUMATIBHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX TTPOLIECCOB;

YCTaHABJIMBATh T€HETUYECKYIO CBSI3bh MEX]y KJIaCCaMH OPTaHWYECKHX BEIIECTB JJIsi OOOCHOBAHUS MPUHIMITHAIIBHON BO3MOKHOCTU TOJIYYCHHS
OpPTraHWYECKUX COCTUHEHHM 33JaHHOTO COCTaBa M CTPOCHUS;

nmoAOUpaTh PEareHThl, YCIOBHS W ONPENCNSATh MPOMYKTHI PEAKIUH, MO3BOJIIONINX pPEaM30BaTh JaOOPATOPHBIE M MPOMBIIUICHHBIE CIOCOOBI
MOJTYYEHUST BAKHEUIITNX OPTaHUYECKUX BEIIECTB;

OTIPEIENATH XapaKTep CPEbl B pe3yIbTaTe THAPOIN3a OPTaHUUECKUX BEIIECTB M MMPHUBOIUTH MPUMEPHI THAPOIN3a BEIIECTB B TIOBCETHEBHOM KU3HU
YeJIOBEKa, OMOJOTUUECKNX OOMEHHBIX MTPOIIeCcCax M MPOMBIIIICHHOCTH;

000CHOBBIBATH MPAKTUUYECKOE UCITOJIH30BAHNE OPraHUYECKUX BEIIECTB U UX PEAKINi B IPOMBIIINICHHOCTH U OBITY;

BBINOJHATh XUMHUYECKUH 3KCIEPUMEHT MO PACIIO3HABAHWIO W TOJYUYECHHIO OPraHMYECKHMX BEUIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KilaccaM
COCIMHEHH, B COOTBETCTBHH C MPaBUIIAMU U TTpHEeMaMu 0€30MacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH U JTA0OPATOPHBIM 000PYI0BAaHUEM;
MIPOBOJIUTH PACUYEThl HA OCHOBE XUMUUYECKHUX (HOPMYJ M YPAaBHCHHI PEaKIIUi: HAX0XKJICHHE MOJICKYJIIPHON (hOPMYJIbI OPTraHUYECKOTO BEIIECTBA 110
€ro TUIOTHOCTH W MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO MPOJYKTaM CrOpaHHUs, pacdyeTbl MAacCOBOW JOIHM (Macchl)
XUMUYECKOTO COSIMHCHUS B CMECH; pacueThl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OHO U3 BEIIECTB JIAHO B M30BITKE
(MMeeT mpuMecH); pacyeThl MAaCCOBOM MITM 0ObEMHOM JIOJIH BBIXOIa ITPOIyKTa PEAKIIMH OT TEOPETHIECKH BO3MOKHOI'0; pacueThl TETUIOBOTO 3 ekra
peaKIMK; pacyeThl 00bEMHBIX OTHOIIICHHH Ia30B MIPH XUMUYECKUX PEAKIUAX; pacUeThl MacChl (00beMa, KOJTMYECTBA BEIIECTBA) MTPOIYyKTa PEAKIIUH,
€CJIM OJHO M3 BEIIECTB JIAaHO B BUJIE pacTBOpA C OMPEICICHHOW MacCOBOM JI0JI€H PaCTBOPEHHOI'O BEIIECTBA;

WCIOJIb30BaTh METOJAbl HAy4YHOT'O IMO3HAHUS: aHAIW3, CHHTE3, MOJEIMPOBAHHE XMMHUYECKHX MPOIECCOB U SIBJICHHUHA - MPU PEUICHHH Y4eOHO-
MCCIIEIOBATENbCKUX 3a/1au M0 U3YyUYEHHUIO CBOMCTB, CIOCOOOB MOJyYEHHUS U PACIIO3HABAHUS OPraHUYECKUX BEIECTB;

BJIQJICTh TIpaBUIaMU O€30TIaCHOTO OOPAICHHS C CIKMMH, TOPIOYMMHU U TOKCUYHBIMU BEIIIECTBAMH, CPEJACTBAMU OBITOBON XMMHUH;

OCYIIECTBIISATh TOUCK XUMUYECKON MH(GOpPMAIIUU 10 Ha3BaHUSAM, HACHTU(UKATOPaM, CTPYKTYPHBIM (OpMYyJIaM BEIIECTB;

KPUTHYECKH OILICHWBATh M HHTEPIPETUPOBATH XUMHUYECKYI0O HMHGOPMAIUIO, COAEPIKAILIYIOCS B COOOLICHUSX CPEICTB MAaccoBOW HH(OpMaluu,
pecypcax MHTepHeTa, HAyYHO-TIOMYJSPHBIX CTAThSIX C TOYKHU 3PEHHS] €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B ILEJSX BBISBICHUS OLIUOOYHBIX
CYXKIeHHUI 1 (hopMUPOBaHUSI COOCTBEHHOM MO3UIINY;

yCTaHABIMBATh B3aUMOCBSI3U MEXIy (akTaMd U TEOpHUEH, MPUYMHOW M CJIEICTBHMEM IMPHU aHalu3e MPOOJIEMHBIX CUTyallud U O0OOCHOBAHUU
MIPUHUMAEMBIX PEUICHUN HA OCHOBE XUMUYECKUX 3HAHMIA;

MIPEJICTaBIATh MyTH PEHICHHs TI00aTbHBIX MPOOJIeM, CTOSIIUX MEpe] YEIOBEYECTBOM, U MEPCHEKTUBHBIX HAMPABICHUN Pa3BUTUS XUMHYECKHUX
TEXHOJIOTHI, B TOM YHCIIE TEXHOJIOTUHA COBPEMEHHBIX MATEPUAIOB C PA3NUYHON (PYHKIIMOHAIHHOCTHIO, BO30OHOBISIEMBIX MCTOUYHUKOB CBIPHS,
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nepepaboTKU U yTUIU3AIUU TPOMBIIIUICHHBIX U OBITOBBIX OTXOJIOB.

BbInycKHUK HA YIJ1y0JIeHHOM YPOBHE MOJTYYHT BO3MOKHOCTH HAYUYHThCS:

Gopmynuposams yeib UCCIe008aHUs, 8blOBULAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUYECKUX C80UCMBAX 8eujecms Ha OCHOBE UX
€cOCMasa u cmpoerus, Ux CnoCOOHOCMU 8CIMYNAMb 8 XUMUYECKUe peakyuu, 0 Xxapakxmepe u npooyKmax paziudHblX XUMU4ecKux peakyui,
CAMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHmMbl C COON00eHUueM npaguil 0e30nacHou pabomuvl ¢ 6ewecmeamu U
1aboOpamopHvimM 000pPYO08aAHUEM;

UHMEPNPemupo8ams OAHHbLE O COCMABE U CMPOCHUU Beuecms, NOYYEeHHble C NOMOWbIO COBPEMEHHBIX (DUSUKO-XUMULECKUX MEeMOO08;
ONUCHIBAMb COCMOSIHUE DJIeKMPOHA 8 amome HA OCHO8e COBPEMEHHBIX KBAHMOBO-MEXAHUYECKUX NPeOCMAsIeHUll O CMpOeHUuu amoma Ouns
00bACHEHUsL Pe3YIbIMAMO8 CNEKMPATbHO20 AHAIU3A BEUeCME,

Xapakmepuzo8amuv pob A30MOCOOEPHCAUWUX 2eMEPOYUKTUYECKUX COCOUHEHULL U HYKIEUHOBbIX KUCTIOM KAK 8AMCHEUUUX OUOI02UYeCKU AKIMUBHBIX
geujecms;

NPOCHO3UPOBAMb BO3MONCHOCTL NPOMEKAHUS OKUCTIUMENTLHO-80CCMAHOBUMENbHBIX PeAKYULL, IeHCauux 8 OCHO8e NPUPOOHBIX U NPOU3BOOCNBEHHBIX
npoyeccos.

B pe3yabTaTte ndyyenusi yueOHoro npeamera "Xumus'' Ha ypoBHe cpeaHero o0uero oopa3zoBaHus:

Beinycknuk 11 kiacca Ha yriiy0JIeHHOM YPOBHE HAYYUTCS:

pacKkpbIiBaTh Ha MpPUMEpPax pojib XUMUU B (DOPMHUPOBAHHM COBPEMEHHOM HAayyHOM KapTHHBI MHpa U B MPAKTUYECKOM AESITETbHOCTH YeJIOBEKa,
B3aMMOCBSI3b MEXIY XUMUEH U APYTMMH €CTECTBEHHBIMU HAayKaMU;

YCTaHaBJIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBS3U MEXIY CTPOCHHUEM aTOMOB XMMHMYECKHX 3JEMEHTOB M NEPHOJMYECKMM H3MEHEHHEM CBOMCTB
XUMUYECKHX HIEMEHTOB M UX COETMHEHHUI B COOTBETCTBHM C MOJIOKEHUEM XUMHUYECKHUX IEMEHTOB B IEPHUOJUYECKON CUCTEME;

aHAJIM3UPOBATh COCTaB, CTPOCHHUE M CBOMCTBA BEUIECTB, IPUMEHSS MOJOKEHHUSI OCHOBHBIX XMMHUYECKMX TEOPUM: CTPOCHHS aTOMa, XUMHUYECKON
CBS3U, JEKTPOJUTUYECKON TUCCONMALUN KUCIOT U OCHOBAHMI; yCTAHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBSI3M MEX/1y CBOMCTBaAMH BEILLIECTBA U
€ro COCTaBOM U CTPOEHUEM;

MIPUMEHSTH PaBHJIa CHCTEMAaTHUECKON MeXIyHapOJAHON HOMEHKIATYPhI KaK CPeJICTBA pa3INueHUs U UACHTU(UKAIIUU BEUIECTB IO UX COCTaBy U
CTPOEHHUIO;

COCTaBJISITh MOJICKYJIIPHBIE U CTPYKTypHbIE (DOpMYJIbl HEOPTaHWYECKMX BEIIECTB KaK HOCHUTENeH MHQOpMAlMK O CTPOCHHUU BEIIECTBA, €ro
CBOMCTBAX M NPUHAIJIEKHOCTH K ONPEACICHHOMY KIIACCy COCIUHEHUN;

OOBSACHATH MPUPOJY U CITOCOOBI 00pa30BaHUs XUMUUYECKOM CBSI3U: KOBAJICHTHOM (TIOJISIPHOM, HETIONSIPHOM ), MOHHOM, METaJNIMYECKOM, BOAOPOIHON
- C LIEJIBIO OTPEAEIICHUS] XUMUUYECKOW aKTUBHOCTH BEIIECTB;

XapakTepu30BaTh (U3NYECKHE CBOWCTBA HEOPraHWYECKUX BEIECTB M YCTaHABJIMBATH 3aBHUCHUMOCTh (DM3MUYECKUX CBOWCTB BEIIECTB OT THUMA
KPUCTAJUIMYECKOW PELIETKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHMM XHUMHUYECKHX CBOWCTB IPOCTBIX BEIIECTB, BOJOPOIHBIX COECJUHEHMH, BBICIINX OKCHUIOB U
TUIPOKCHUJIOB;

IIPUBOJUTH IPUMEPBI XMMUUECKUX PEAKIIUN, PACKPBIBAIOIINX XapaKTePHbIE XMMUUYECKHE CBOMCTBA HEOPraHMUECKHUX BEIIECTB U3YUEHHBIX KIACCOB
C LIEJIbI0 UX UJCHTU(UKAUHN U O0BSICHEHUS 00J1aCTH IPUMEHEHUS;

OIIPEAETATh MEXAaHU3M PEAKIMM B 3aBUCHUMOCTH OT YCJIOBUI IIPOBEICHMSI PEAKIIMM U MPOTHO3UPOBATH BO3ZMOKHOCTh IIPOTEKAHUS XUMHYECKHUX
peakuuii Ha OCHOBE THUIIA XMMHUYECKOM CBSI3U M aKTUBHOCTHU PEAareHTOB;



yCTAQHABJIMBATh 3aBUCHUMOCTh CKOPOCTH XHUMHMYECKOH pPEaKIUU M CMEIICHUS XMMHUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PAaKTOPOB C LENbBIO
OIIpEeEICHUS ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

YCTaHABJIMBATh T€HETUYECKYIO CBS3b MEXAY KJIaccaMi HEOPraHMYECKUX BELECTB JUIsi 000CHOBAHUS NMPUHLMIHAIBLHON BO3MOKHOCTH MOJIYUYEHUS
HEOPraHMYECKUX COEIUHEHUH 3aJaHHOr0 COCTaBa U CTPOEHUS;

MoOUpaTh peareHThl, YCIOBUS U OIPENENATh MPOMYKTHl PEaKIUH, MO3BOJSIOMINX peai30BaTh JaOOpaTOpHbIE M MPOMBIIUICHHBIE CIIOCOOBI
MI0JIy4€HHUS BaKHEHIINX HEOPraHUYECKUX BELIECTB;

OTpEAETATh XapaKTep Cpelbl B pe3yJbTaTe TUAPOIN3a HEOPraHMYECKUX BELIECTB U IMPUBOJUTH MPUMEPHI I'MAPOJIU3a BELUIECTB B MMOBCEAHEBHON
KU3HU YeJIOBEKa, OMOJIOrMYECKUX OOMEHHBIX MPOLECCax U MPOMBIIIJIEHHOCTH;

MIPUBOJIUTh TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKUUid B MPUPOJIE, NPOU3BOJCTBEHHBIX IIpoOLEecCaX U JKU3HEIESTENbHOCTH
OpraHU3MOB;
000CHOBBIBATh MPAKTUYECKOE UCII0JIb30BAaHUE HEOPraHMUECKUX BEIIECTB U UX PEAKIIMI B POMBIIIJIEHHOCTH U OBITY;

BBITIOJHATh XUMHUYECKUH AKCHEPUMEHT MO PACHO3HABAaHUIO M TOJYYEHUI0 HEOPraHWYECKHX BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM Kilaccam
COEIMHEHH, B COOTBETCTBUH C MPaBUIaMH U TpreMaMy 0e30MacHOi paboThl ¢ XMMHUYECKUMHU BELIECTBAMH U Ja00paTOPHBIM 000PYI0BaHHUEM;
MIPOBOJUTH PacyeThl HA OCHOBE XUMUYECKHX (OPMYJI U ypaBHEHUHN peaklIUii: pacyeThl MacCOBOM A0JIH (MacChl) XUMUYECKOTO COETUHEHHS B CMECH;
pacueTsl Macchl (00beMa, KOJIMYecTBa BEIIECTBA) IPOAYKTOB PEaKI[UH, €CJIU OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH ); PACUETHI MACCOBOM
WM 00bEMHOM JOJM BBIXOJA MPOJYKTa PEaKIUU OT TEOPETUYECKH BO3MOXKHOIO; pacdeThl TEIUIOBOro 3(ddekra peakuuu; pacyeTsl 00BEMHBIX
OTHOIICHUH Ta30B IPU XUMHUECKUX PEAKIIHUIX; pacueThl Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOJYKTa peakliu, €CIM OJHO U3 BEIECTB JaHO
B BUJIE PAaCTBOpA C OMPEACICHHON MacCOBOM 10JI€H PaCTBOPEHHOIO BEIIECTBA;

WCIOJIb30BaTh METOJAbl HAy4YHOI'O IMO3HAHUS: aHAJIU3, CUHTE3, MOJAEIUPOBAHHWE XUMHUYECKHUX IPOLIECCOB U SBJICHUN - MPHU pEUICHUH Yy4eOHO-
HCCIIEIOBATENbCKUX 3a/1a4 M0 U3yUYEHUIO CBOMCTB,
BIIAJIETh MpaBUJIaMU O€30MacCHOT0 OOpaLEHUs C €IKUMU, TOPIOYMMHU U TOKCUYHBIMU BEUIECTBAMH, CPEJICTBAMHU OBITOBOW XHUMHUU;

OCYIIECTBIISATh TOUCK XUMUYECKON MH(OPMaIIUU 110 Ha3BAHUSM, UACHTU(DUKATOPAaM, CTPYKTYPHBIM (OpMYysIaM BEIIECTB;

KPUTHYECKH OLICHWBATh M UHTEPIPETUPOBATh XUMHUYECKYI0O MHGOPMAIUIO, COAEPKAILIYIOCS B COOOLICHUSX CPEICTB MAaccoBOW HH(OpMaluu,
pecypcax MHTepHeTa, HAyYHO-TIOMYJSPHBIX CTAThsIX C TOYKHM 3PEHHS] €CTECTBEHHOHAYYHOH KOPPEKTHOCTH B LIEJSX BBISBICHUS OLIMOOYHBIX

Cy>KIeHUI 1 (opMUPOBaHUSI COOCTBEHHOM MO3UIINU;

YCTaHABJIMBATh B3aUMOCBS3U MEXIy (akTaMud U Teopuel, MPUYMHON M CJIEACTBUEM NIpU aHAIMW3€ MPOOJIEMHBIX CUTyalud M OOOCHOBaHHU
MIPUHUMAEMbIX PEIICHUN HA OCHOBE XUMUYECKHX 3HAHUM;

MIPEJICTaBIATh MyTH PEHIeHHs TTI00aIbHBIX MPOOJeM, CTOSIIUX MEepe] YeIOBEYECTBOM, U MEPCHEKTUBHBIX HAMPABICHUN Pa3BUTUS XUMHYECKHUX
TEXHOJIOTUH, B TOM YHCIIE€ TEXHOJOTHI COBPEMEHHBIX MAaTepUATIOB C Pa3lMYHON (PYHKIHMOHATHHOCTHIO, BO30OHOBIISIEMBIX UCTOYHHKOB CBHIPbS,
nepepaboTKU U yTUIU3AIUHU IPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

BbinyckHUK HA YIJ1y0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYUYHTHCS:

Gopmynuposams yenb UCCIE008AHUS, 8bLOGUSAMDb U NPOBEPAMb IKCNEPUMEHMATbHO 2UNOMe3bl 0 XUMUYECKUX C8OUCMBAX 8eUjeCms8 Ha OCHOBE UX
cocmasa u cmpoeHust, Ux CHOCOOHOCMU 6CMYNAMb 8 XUMUYeCKue peakyuu, o Xxapakmepe u npooOyKmax pasiuyHblX XUMUYECKUX peaxkyul,

CAMOCMOSIMENLHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCNepUMeHmsl ¢ cobnodeHueM npasui 0e30nacHol pabomul ¢ geujecmeamu U
1abopamopHvim 060pYO08aAHUEM;

UHMEPNPemupo8ams OAHHbLE O COCMABe U CIMPOEHUU BeUecms, NOYUEeHHble C NOMOWbIO COBPEMEHHBIX (DUSUKO-XUMULECKUX MEeMOO08;
ONUCHIBAMb COCMOSHUE DJIeKMPOHA 8 amome HA OCHO8e COBPEMEHHBIX KBAHMOBO-MEXAHUUECKUX NPeOCMAsIeHUull O CMpOeHuu amoma Ois
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00bCHEeHUs Pe3yiomanmoe CNeKmpalbHO20 ARAIU3A 6EWeCme;
NPOCHO3UPOBANTb 603MOINCHOCNTb NPOMEKAHUA OKMCﬂMmeﬂbHO'GOCCI’I’laHO@Mme]lebZXpeaKL[uﬁ, Jqexcaniux 6 OCHoee npupodelx u l’lpOZ/L?GOaCWlGeHHblx
npoyeccos.

2. Conep:xkanue yueOHOro npeamera
2.1. Ocobennocmu cooepircanusn ooyueHus Xumuu 6 cpeoneil uikoe ona 10 knacca
OCHOBBI OPraHHYecKOM XUMHHU
[losiBIeHME M pa3BUTHE OPraHWYECKOM XMMHUM Kak Hayku. [Ipenmer oprannueckoil Xxumuu. MecTo U 3HaY€HUE OpraHM4eCKOM XMMHUHU B CUCTEME
€CTECTBEHHBIX HayK. B3anMOCBsA3b HEOPTaHMYECKUX U OPTAaHUYECKUX BEIIECTB.
XUMHYECKOE CTPOEHHE KaK MOPSAJAOK COEIMHEHUSI aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJE€HTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHYECKOIO
CTpOEHHsI opraHuueckux coeauHeHuit A.M. bBytnepoBa. YrieponaHblii cKeneT opraHMyeckoil Mojekyisbl. KpaTHOCTh XMMHYECKOH CBS3H.
3aBUCUMOCTb CBOICTB BEIIECTB OT XUMHUYECKOI0 CTpoeHUs! MoJiekyil. M3omepus u uzomepsl. [lonstre o ¢pyHkimonansHoM rpynne. [IpuHuumb
KJIacCU(UKAIIMU OPraHUYECKUX COeAMHEHUN. MexxayHapogHasi HOMEHKJIaTypa U MPUHIUIBI 00pa30BaHus Ha3BaHUM OpraHMYeCKUX COEAUHEHUH.
Knaccudukanus 1 0coO€HHOCTH OpraHMuecKux peakiuil. Peaknmonnsie neHTpbl. [lepBoHavyanbHble HOHATHUS O TUIIAX U MEXaHU3MaX OPraHu4eCKU X
peakiuii. [[OMOTUTHYECKUN M TETEPOTUTHUYCCKUI pPa3pblB KOBAJECHTHOM XUMHUYECKOH CBsi3H. CBOOOTHOPAIWKAIBHBIA W HMOHHBIH MEXaHHU3MBI
peakuuu. [lorsiTre 0 HyKIeoduIe U dIEKTPOdHIIE.
AJnKaHBIL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJEKYJIBI METAHA. SP -THOPHIN3aIMs OpOuTasIel aTOMOB yrieposa. I OMOIOTHIeCKHiA Psi
u obmas ¢opmyna ankaHoB. CucTemMaTnyeckas HOMEHKJIATypa aJKaHOB M paaukaioB. M3omepus yriepogHoro ckenera. @usznyeckue cBOWCTBA
aJIKaHOB. 3aKOHOMEPHOCTH U3MEHEHHsI (PU3MUECKUX CBOWCTB. XMMUYECKUE CBOMCTBA aJIKAaHOB: F'AJIOTEHUPOBAHUE, JETUAPHUPOBAHHUE, TEPMUUECKOE
pas3ioKeHne, KPEKUHI KaK CIOCOObI MOIY4YeHUs BaXXHEHIIMX COCAMHEHUH B OpraHMYecKOM CUHTe3e. ['opeHne aJkaHOB Kak OJUH M3 OCHOBHBIX
HCTOYHHMKOB TEIUIa B IPOMBILIUIEHHOCTH M ObITy. M30oMepu3anus Kak cnoco0 MOJIy4EeHUs BBICOKOCOPTHOrO OeH3uHa. MeXaHu3M peakuuu
cBOOOJHOpaMKaIbHOTO 3aMenieHus. [lonydenue ankanoB. Peakuus Bropua. Haxoxxnenue B nmpupo/ie 1 NpUMEHEHNE aJIKaHOB.
[Muknoankanel. CTpoeHre MoOJIEKyJl LuKiIoankaHoB. O6mas gopmyna nuknoankaHoB. HomeHknatypa mukioankaHoB. M3omepust MKIOAIKAaHOB:
YIJIEPOJIHOTO CKeJleTa, MEXKJIaCCOBasl, IPOCTPAHCTBEHHAs (Luc-TpaHc-uzomepus). Crnenndurka CBOWCTB IUKIOAIKAHOB C MaJbIM pa3MepOM LIUKJIA.

PeaKI_[I/II/I IMPUCOCIAUMHCHUS U PAANKAIIBHOI'O 3aMCIICHU .
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AJKeHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJICKYJIbl STHJIEHA. Sp°-rHOpuan3alus opouTateii atomos yriepoaa. © - u U -cpssu.
I'omonoruueckuii psaa u obmas popmyina ankenoB. HomenkiaTtypa ankeHoB. M3oMepus aqKkeHOB: yIiIepoJHOIO CKeJeTa, MOJ0KEHNs KpaTHOM CBS3H,
IIPOCTPAHCTBEHHAs (LIMC-TpaHC-U30MEpHs), MeXKiaccoBasi. PU3NUECKUE CBOWCTBA AJIKEHOB. Peakuuu 31eKTpo(UIbHOIO NPUCOEIUHEHUS Kak
croco0 mnosryyeHust (YHKIHMOHAJIBHBIX MPOU3BOAHBIX YIieBoaopoJoB. [IpaBmiio MapkoBHMKOBa, €ro 3JeKTpOHHOE oOocHOBaHue. Peakiuu
OKMCJIEHHs U nosinMepu3anuu. [lonusTuinen Kak KpynmHOTOHHAXKHBINA MPOAYKT XMMHUYECKOTO HMpOU3BOJACTBA. [IpoMbllIeHHBIE U 1a00paToOpHbIE
croco0bl noy4yeHus ankeHoB. [Ipasuio 3aiinesa. [IpuMeHeHne alKkeHOB.

Anxanuensl. Knaccudukanus ankagueHOB 10 B3aMMHOMY pacllOJIOKEHHUIO KpaTHBIX CBsi3zed B Mouiekysie. OCOOCHHOCTH SJEKTPOHHOTO MU
IIPOCTPAHCTBEHHOT'O CTPOEHMsI CONPSKEHHBIX ankaaueHoB. O6mas popmyna ankaaueHoB. HomeHknatypa u usomepus ankaaneHoB. Ousnyeckue
CBOWCTBA aJKa/JMEHOB. XHMHUYECKHE CBOICTBAa aJKaJMEHOB: pEaKIMHU TNPUCOEAWHEHHs (THAPUPOBAHUE, TaJOTC€HUPOBAHHUE), TOPEHUS U
nonumepuzaiu. Bxmag C.B. JlebeneBa B moilydyeHME CHHTETHYECKOro Kaydyka. Bynkanuzamus kaydyka. Pesuna. MHorooOpasue BHIOB
CUHTETHUYECKUX KayyyKOB, UX CBOWCTBA U npuMeHeHue. [lonydyeHne ankaaneHos.
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ANKHHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI alleTHIICHA. Sp-TUOpuAn3anus opOuTaIei arToMoB yriepoaa. I oMmonoruaeckuit
psan u obmas gopmyna ankuHoB. Homenknarypa. M3omepusi: yriaepoaHOro CKeneTa, MOJIOKEHUS KPaTHOW CBsI3M, MEXKIaccoBas. Ouznueckue
CBOMCTBA aJJKWHOB. XMMHUYECKHE CBOMCTBA aIKUHOB: pCaKkuuu MMpUCOCINHCHHUA KaK croco0 MOJIYUCHHA TOJIUMCPOB U APYTUX ITOJIC3HBIX IIPOAYKTOB.
Peakuuu 3amenenus. ['opeHue aneTuieHa Kak MCTOYHUK BICOKOTEMIIEPATYpPHOIO IIJIaMEHHU JJIs CBApPKU U pe3Ku MeTailioB. [lomyuenue anerunena
MUPOJIU30M METaHa U KapOuaHbIM MeTo1oM. [IprMeneHue areTuieHa.

Apensl. Ucropusi oTkpbiTus 6en3ona. CoBpeMEHHBIE MpeICTaBIeHUsI 00 3JEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHWH OeH3ona. M3omepus u
HOMEHKJIaTypa romojoroB Oenzomna. OOmas ¢opmyna apeHoB. dus3mueckne cBoicTBa OeH301a. XMMHYECKHUE CBOMCTBA OCH30Ja: PEAKIINH
ANIEKTPOPHUIILHOTO 3aMelleHHs (HUTPOBAaHUE, FaJIOT€HUPOBAHNE) KaK CIIOCO0 MOTYYeHHs] XUMHUUECKHUX CPEACTB 3alllUThl PAaCTEHU; TPUCOEANHEHH 51
(rugpupoBaHMe, TaJOreHUPOBAHHE) KakK JI0KA3aTeIbCTBO HEMPENENbHOrO Xapakrepa OeH3ona. Peakuus ropenus. [lomydyenue OeH3omna.
Oco0eHHOCTH XMMHYECKHX CBOMCTB TOJyosa. B3aumHoe BiMsHHE aTOMOB B MOJeKyJie Toiyosda. OpueHTauuoHHbIe 3((EKThl 3aMeCTUTENEH.
[Ipumenenne roMmosoroB 6eH3o7a.

Crnuptsl. Knaccugukanus, HOMEHKJIaTypa COUpTOB. ['oMonorudeckuil psa u odmast popmyiia npeaesibHbIX OJHOATOMHBIX clUpTOB. M3oMmepust.
duznueckre CBOMCTBA NpeaAciIbHBIX OJHOATOMHBIX CIIMPTOB. BOHOpOHHaH CBsA3b MCXKIY MOJICKYyJIaMU U €€ BJIUAHUC Ha CI)I/ISI/I'—IGCKI/I@ CBOMCTBA
CIIMPTOB. XuMHrJyeckre CBOMCTBA: BSaI/IMO)IeﬁCTBPIe C HAaTpUEM KakK croco0 YCTAHOBJICHUA HAJINYUSA TUAPOKCOIPYIIILI, C TAJIOTCHOBOAOPOJaMU KaK
croco0 MOJIy4YeHHUs] pacTBOPHUTENEH, BHYTPU- U MEXMOJIEKYJIIpHas aeruaparanus. Peakuus ropeHus: ciiupThl Kak TommBo. [lonydyenue staHona:
peakiusi OpoXKeHHUs TIIOKO3bl, TUIpaTauus 3TujeHa. [IpuMenenune MeraHona u 3TaHona. GU3NOIOTHYECKOE IEHCTBUE METAaHOJIa M ATaHOJ]a Ha
OpraHmu3M 4YeEJI0BCKaA. OTHICHTIINKONIL H TIIMOCPUH KaK MPEACTABUTCIN MNPCACIbHBIX MHOI'OATOMHBLIX CIIUPTOB. KauecTBennas pC€aKkuusa Ha
MHOTOaTOMHbIE CHOUPTHI U €€ MPUMEHEHHE JUIsl PAaclio3HaBaHUS TJIMIEpPUHA B COCTaBE KOCMETHMYECKHX cpeacTB. [IpakTuueckoe NmpuUMEHEHHE
STUJICHTJIUKOJIS U TJIULIEpUHA.

®enou. CtpoeHue mMoliekyibl peHona. BzaumHoe BiussHIE aTOMOB B MoJiekyJie (henona. dusndeckue cBoricTBa PpeHosa. XMMUYSCKHE CBOHCTBA
(peakiuu ¢ HaTpHEM, TUAPOKCHIOM HaTpusi, opomom). [Tonyuenue denona. [Ipumenenne dhenona.

Anbaeruzabl ¥ keToHbsl. Kitaccudukanus anbaeru1oB 1 kKeToHoB. CTpoeHue MpeieibHbIX albAerua0B. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
KapOOHWIbHOU rpymmbl. ['oMonoruueckuii psj, obmas Gopmyiia, HOMEHKIATypa U U30MEpHs MpeaelbHbIX anpiaeruaoB. dusnueckrue cBOWCTBa
MpeiebHBIX AbJETUI0B. XUMUYECKUE CBOMCTBA MPEAETbHBIX albJIETHI0B: THIPUPOBAHUE; KAUECTBEHHbIC PEAaKIIUU Ha KapOOHWIBHYIO IPYIILY
(peakuus "cepebpsiHoro 3epkana’, B3aumojeiictsue ¢ ruapokcuaoM Meau (1)) u ux nmpumenenue st 0OHApY>KEHUS MPEeNIbHBIX aJlbJIETHIOB B
MIPOMBIIIJICHHBIX CTOYHBIX Bojax. llomyueHue mnpenenbHBIX ajibJAETHAOB: OKUCIEHHWE CIHMPTOB, TWapartanus ameruieHa (peakuus Kyueposa).
Toxcuunocts anpaeruno. [lpumenenue hopmanbaeruaa u aneranpiaeruaa. AIeToH Kak IpeacTaBUTeNb KeTOHOB. CTpOeHUE MOJIEKYJIbI alleTOHa.
OcoOeHHOCTH peakIiy OKUCIeHHs aneToHa. [IpiMenenue aneToHa.

Kap6onossie kucnotsl. Knaccuduxanuss 1 HoMeHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHue mpeAeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOEHHE KapOOKCHIBHOW rpymmbl. ['omosnorudeckuid psan u obmiast GopMynia MpeaebHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. DU3NYECKHE CBOWMCTBA IMpeNeiIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA MpPEIesIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT (PEaKLUu ¢ METajulaMi, OCHOBHBIMU OKCHJAaMHU, OCHOBAaHUSIMM U COJISIMH) KakK MOATBEPIKIACHUE CXOJCTBA C
HEOpPraHM4ecKUMHU KuciaoTamu. Peakuus stepudukamuu u ee obparumMocTh. BiusHue 3amecTuTeneil B yrieBOJOPOAHOM pajuKane Ha CHITY
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUECKUX CBOMCTB MypaBbUHOM KHUCIOTHI. [lomyueHne npeaenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KU CIIOT:
OKHCJICHHE aJIKaHOB, aJKEHOB, MEPBUYHBIX CIIUPTOB, albAETUI0B. BaxkHelye npencTaBuTenn KapOOHOBBIX KHCIOT: MypaBbUHAs, YKCyCHas U
OeHzoitHas. Beicmime mnpenenbHbIE U HeENpelelbHble KapOOHOBBIE KHUCIOTHL. OmnTHuYecKass H30MepHs. ACHMMETPHYECKHH aToM YIiepoja.
ITpumeneHne kapOOHOBBIX KHCIIOT.
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Cnoxuble 3¢upbl 1 xupbl. CTpoeHHE W HOMEHKIATYpa CIOXKHBIX 3(pHpoB. MeXKIaccoBas M30Mepus ¢ KapOOHOBBIMU KuclIoTaMu. CrocoObl
MONyYeHHUs CIOXHBIX 3upoB. OOpaTUMOCTh peaknuu 3Tepucukanuu. [IpuMeHeHne CIOXKHBIX 3(PUPOB B NHIIEBOW U mHap(IOMEpHOi
MPOMBIIITIEHHOCTH. JKHUpBl Kak CIIOKHbIE 3(UpHI [NIMIIEPUHA U BBICIIUX KapOOHOBBIX KHMCIOT. PacTUTENbHbIE M KUBOTHBIE JKUPBI, UX COCTaB.
duznyeckue CBOICTBA XKUPOB. XUMHUYECKHE CBOWCTBA JKUPOB: THJIPUPOBAHHE, OKHUCIEHHE. ['MApPONIN3 WIM OMBUIEHHE XHUPOB KakK CIoco0
MIPOMBIIIJICHHOTO TIOJTYYEHHS COJIeH BBICIIMX KapOOHOBBIX KHCIOT. [IpuMenenue xupoB. Mblja Kak COJM BBICIIMX KapOOHOBBIX KUCIOT. Motomiue
CBOMCTBA MBbLJA.

VYraeBoasl. Knaccudukamus yriaeBoaos. @u3ndeckue CBOMCTBA U HAXOXKACHUE YIIIEBOIOB B IpUpoie. | TIoK03a Kak abAeruI0CcupT. XUMAYECKUE
CBOMCTBA TJIIOKO3bI: allUJIMPOBAHUE, AIKUJIUPOBAHUE, CIUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHE. DKCIIEPUMEHTANIbHBIE J10Ka3aTeIbCTBA HAIMYUS
aJIbJIETMIHOM M CHUPTOBBIX Ipynn B riitoko3e. [lomyuenue rioko3sl. @pyKTo3a Kak M30Mep TIOKo3bl. Pubosa u aesokcupubosa. Baxueiinme
caxapujipl (caxaposa, JIaKTO3a, MaibTO3a), UX CTpoeHHEe U ¢u3nyeckue cBoicTBa. ['mMaponus caxaposbl, JakTo3bl, MalbTO3bl. Kpaxman u
LEJUTI0I03a KaK OMOJOTrMYecKHe MOJIMMephl. XMMUYECKHE CBOWMCTBAa Kpaxmaja (THApOJIN3, KauyeCTBEHHasl peaklus ¢ HOJOM Ha Kpaxmal U ee
MpUMEHEHHE Ui OOHApYKEHUS KpaxMalla B IPOAYKTaX MUTaHUs ). XMMUYECKHE CBOMCTBA 1I€JUTI0JIO3bI: THAPOIIN3, 00pa30BaHHUE CIOKHBIX 3(UPOB.
[Ipumenenue u Ouosornyeckasi poiib yrieBoJoB. OKUCIEHHE YTIeBOJIOB - HCTOYHUK SHEPTHU KUBBIX OpraHu3MoB. [IoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha IPUMEpE aleTaTHOTO BOJIOKHA.

WNnentuduxarnus opraHnuecknx coeAMHEHUN. [ 'eHeTnYecKas CBsI3b MEX Ty KJacCaMu OPTaHUYECKUX COCTMHECHUM.

Awmunsl. [lepBuuHblie, BTOpUUHBIE, TpeTHUHbIe aMUHbI. Kilaccu¢ukanys aMMHOB MO THUITy YIJI€BOJOPOJHOTO pajvKala U YHUCIYy aMUHOTPYMI B
MOJIEKYJIE. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE IpPEAENbHBIX aMUHOB. (DHU3MYECKHME CBOMCTBA aMHUHOB. AMHUHBI KaK OPraHHYECKHE
OCHOBAHUS: PEAKIIUU C BOAOM, KUCIOTaMU. Peakius ropeHns. AHMINH KaK NIPEACTaBUTEIb apOMAaTHYECKUX aMUHOB. CTpoenue aHunnHa. [ IpnanHel
oca0JIeHUs] OCHOBHBIX CBOMCTB aHWIMHA B CPAaBHEHMM C aMHUHAMU HPEJENIbHOro psija. XMMHUYECKHE CBOWCTBA aHWIMHA: B3aMMOJEHCTBHE C
KHACIOTaMH, OpOMHOM BOmOM, okucinenue. llosydyeHne aMHHOB alKWJIMPOBAaHMEM aMMHaka M BOCCTAHOBJICHHEM HUTPONPOMU3BOJHBIX
yriieBoioposioB. Peakums 3unuHa. [IpuMmeHeHne aMuHOB B (papMameBTHYECKOW MPOMBINIICHHOCTH. AHMJIWH KakK ChIPbE JJIsi MPOU3BOJICTBA
aHWIMHOBBIX Kpacuteneil. CUHTE3bl HA OCHOBE aHWJIMHA.

Amunokucnotsl U Oenku. CocraB M HOMeHKIaTypa. CTpoeHHe aMUHOKMCIOT. ['omMonoruyeckuil psjn HpefeabHbIX aMUHOKUCIOT. M3omepus

npeaACIbHbIX aMHWHOKHCIIOT. dusznyeckue CBOMCTBA npeaACIbHBIX aMUWHOKHUCIIOT. AMHWHOKHCIOTBI KaK aM(bOTepHBIe OpPraHu4€CKUeC COCAUHCHUA.

Cunres IOCIITUAOB. HCHTI/I,I[HaH CBs3b. buonorndeckoe 3HaueHUE o -aMHHOKHCI0T. O0acTu IIPpUMCHCHUA aMHUHOKHCIIOT. benku xax IIpUPOAHBIC

ouononumepsl. CoctaB u crpoeHue OenkoB. OCHOBHBIE aMUHOKHUCIOTHI, OOpasyromue Oelku. XUMUYEeCKHe CBOWCTBA OEJIKOB: THAPOIIU3,
JieHaTypalus, KadecTBeHHbIE (LBeTHbIE) peakuuu Ha Oenku. [IpeBpamieHus OenkoB MuIIM B opranusme. buonornueckue (QyHKIHH OENKOB.
JlocTuKeHus B U3y4YEeHUH CTPOCHUS U CUHTE3a OEJIKOB.

A3oTconepKalie reTepoluKIndecKkue coenuHeHus. [luppon M NUpUIUH: SIEKTPOHHOE CTPOCHHE, apOMATHYECKHIl XapakTep, pa3iuyhe B
MIPOSIBIIEHUU OCHOBHBIX CBOMCTB. HyKJI€MHOBBIE KUCIIOTHI: COCTaB U cTpoeHue. Ctpoenue HykineoTua0B. CoctaB HykienHoBbIX kucnoT (JJHK, PHK).
Poibp HyKI€MHOBBIX KUCIOT B )KM3HEAEATEIbHOCTH OPTaHU3MOB.

BricokoMonekynspHbie coequHeHuss. OCHOBHbBIE MOHATHS BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTETICHb
nonuMepu3zaiuu. Kinaccuduxanus nomumepoB. OCHOBHBIE CITOCOOBI MOIYYEHUS BHICOKOMOJICKYIISPHBIX COSTUHEHHIA: PEaKIIUi MOTUMEPU3AIIH U
nonukoHAeHcauu. CTpoeHHEe U CTPYKTypa MOJMMEpPOB. 3aBUCUMOCTh CBOMCTB MOJMMEPOB OT CTPOEHUS MOJEKYd. TepMOIUIACTUYHBIE H
TepMOpeakTUBHbIE noauMepsl. [IpoBoasnire oprannyeckue noauMepsl. KommnosutHeie Matepuaisl. [lepcrieKTHBbI NCIIONB30BaHUS KOMITO3UTHBIX
MatepuanoB. Kmaccudukanuss BonokoH. CuHTeTHueckue BolOKHA. [lonmuddupHble W TONMAMUAHBIE BOJIOKHA, WX CTPOCHHE, CBOICTBA.
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[TpakTHdeckoe UCronb30BaHNE BOJOKOH. CHHTETHUYECKUE TUICHKU: U3OJISIIIHS TSl IPOBOJIOB, MEMOPAHBI JUISI OTIPECHEHUS BOJIBI, 3aIIUTHBIC TNICHKU
JUTSE aBTOMOOMJICH, TIACTHIPU, XUPYPTUUYECKUE TIOBSI3KUA. HOBBIE TEXHOIOTHU JaTbHEHIIIET0 COBEPIICHCTBOBAHMSI TOJIMMEPHBIX MATEPHAIIOB.
Tunsl pacueTHbIX 3a1a4:

Haxosxnenue MosnexyssipHOr (hOpMyJTIbl OPraHMUECKOr0 BEIIECTBA MO0 €r0 IJIOTHOCTU U MAaCCOBBIM JOJISIM AJIEMEHTOB, BXOSIINX B €r0 COCTaB, WX
10 IPOIYKTaM CTOpPaHUS.

Pacuetsr maccoBoit 1011 (Macchl) XMMUYECKOTO COSAMHEHUSI B CMECH.

Pacuetsl maccel (00beMa, KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIINHU, €CIIH OJTHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH).

PacueTsr maccoBoi i 00bEMHOM JTOJIM BBIXOJIa IPOAYKTA PEAKIIUN OT TEOPETUUECKUA BOZMOKHOTO.

PacueTsl 00BEMHBIX OTHOIICHUM Ta30B MPU XUMUYECKUX PEAKIIHIX.

IIpakTnuyeckune padoThI:
1. M3roroBieHne Mozeseld MOJIEKYJI OPraHUYECKUX BEIECTB
2. Ilomy4eHnue 3THIEHA U U3y4YEHUE €T0 CBOMCTB

3. Ilonyuenune GpomdTaHa

4. Tlony4yeHnue aneroHa

5. IlonyyeHne yKCyCHOM KHUCIOTHI M U3YYEHUE €€ CBOMCTB

6. CuHTe3 sTMNIaneTaTa

7. 'maponu3 kpaxmana

8. Unentuduxarus opraHnuecKuX COCTMHCHUI

9. Pacno3naBaHue mactMace

10. Pacnno3naBaHne BOJIOKOH

2.2. Ocodennocmu cooepicanusn odyueHus xumuu 6 cpeoneit wikoue oaa 11 knacca

Teopernyeckue 0CHOBbI XUMHHU

Crpoenne BemnjectBa. CoBpeMeHHass Mojzelb CTpoeHust atoma. [lyanusm siektpoHa. KBaHToBble uucia. PacnpeznerneHue 537€KTPOHOB 110
SHEPreTHUYECKUM YPOBHSAM B COOTBETCTBUU C MPUHIIMIIOM HAaUMEHbBILEH SHEPruH, MpaBmiioM XyHaa u npunuunom [laynu. OcoGeHHOCTH CTpOeHHS
JHEPreTUYECKUX ypOBHEH aroMoB d-3IeMEHTOB. JJIeKTpOHHAs KoH(purypamus aroma. Kiaccudukamus XUMHUYECKHX 3J€MEHTOB (s-, p-, d-
aneMeHThl). OCHOBHOE M BO30Y>KJICHHBIE COCTOSIHHSI aTOMOB. BaneHTHble anekTpoHbl. [lepuoanueckas cuctema xuMuyeckux siemeHtoB J[.U.
MenneneeBa. @uszndeckuii cmbica [lepuoandeckoro 3akona /.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U MX
COCAUHEHUM 10 IepuoAaM U rpynnaM. MupoBo33peHueckoe U HayyHoe 3HaueHue [lepuonnueckoro 3akona /(.M. Menneneesa. IIpornossr .M.
MenpneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

DNeKTpOHHAs MPUPOJa XUMHYECKON CBS3U. DJIEKTPOOTPHIATETbHOCTh. KoBaneHTHas CBS3b, €€ PAa3sHOBUAHOCTH W MEXaHU3Mbl 0Opa3zoBaHUs
(oOMeHHBIN U TOHOPHO-aKLENTOPHBIH). loHHas cBs3b. MeTannudeckas cBsi3b. BogopoaHas cBsi3b. MeXMOIEKYISIpHBIE B3AUMOACHCTBHUS.
Kpucrannnueckue u amop@Hbie BemecTBa. THUIBI KPUCTATUIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIspHas, MOHHAs, METaJUIMYecKas). 3aBUCUMOCTh
(U3MUYECKUX CBOWMCTB BEIIECTBA OT TUMNA KpHUCTAIUYECKOW pemieTku. [Ipuumubl MHOTOOOpasusi BemiecTB. COBpEMEHHBIE MPEACTABICHUS O
CTPOCHHH TBEPABIX, KUAKUX U Ta3000pa3HbIX BellecTB. JKuaKue KprcTaslibl.
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XuMUYecKue peakuuu. ['oMOoreHHbIe M reTeporeHHble peakiuu. CKOpPOCTh pPEaKUuH, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB: MPHUPOJIBI
pearupyromux BeuecTB, KOHIIEHTPAlMN pearupyromux BeulecTs, TeMeparypsl (mpaswio Bant-I'odda), miomaaym peakiinoHHON MOBEPXHOCTH,
HaJIM4usl KaTajuu3aropa. DHEprus akTUBallMU. AKTHBUPOBaHHBIM KoMmiuiekc. Kartanuszaropsl um katanus3. Poib Karaau3aTopoB B HpPHUPOJE U
IIPOMBIILIJIEHHOM IPOU3BOJICTBE.

[lonatne o0 »HTanbnuu W SHTponuH. JHeprusi ['mb0ca. 3axon I'ecca m cienctBus w3 Hero. TermoBbie dPPEKTHl XMMHUYECKHX DPEaKIUH.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakuui. Xumuueckoe paBHOBecue. CMEIIEHHME XHMMUYECKOTO PABHOBECHS IO JIEHCTBUEM
pa3nuyHbIX (PAKTOPOB: KOHLEHTPAIMM PEAreHTOB WM TPOIYKTOB pEaKLWH, [aBJICHUS, TeMmmeparypbl. Ponb cMmemeHuss paBHOBECHS B
TEXHOJIOTUYECKUX MPOLECCaX.

HucnepcHbie cuctembl. Kommouansie cucremsl. MctuaHble pacTBopbl. PacTBopeHne kak ¢(usmko-xumuueckuil npouecc. CrocoObl BeIpaXeHUS
KOHIIEHTPALlMH paCTBOPOB: MaccoBasi J0JIs1 PaCTBOPEHHOI'O BEIIECTBA, MOJISIPHAS M MOJISIJIbHASL KOHIIEHTpauuu. TUTp pacTBOpa U TUTPOBAHUE.
Peaknum B pactBOpax aiexkTponanToB. KadecTBeHHBbIE peaknuu Ha HMOHBI B pacTBope. KHCIOTHO-OCHOBHBIE B3aMMOJICHCTBHS B PacTBOPAX.
AmdoteprocTs. MonHoe mpousBenenue Boasl. Bogopoansiit mokaszarens (pH) pactBopa. ['uaponus comneit. 3HaueHne ruposinza B OMOIOTHIECKUX
oOMeHHBIX Iporieccax. [IpuMenenne ruaponsa B IPOMBIIIJIEHHOCTH.

OKHCIINTENEHO-BOCCTAHOBUTENBHBIE PEAKLIUN B MPHUPOJE, MPOU3BOJACTBEHHBIX IMPOIECCaX U KU3HEAEATEIBHOCTH OPraHUu3MOB. OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIN MoTeHIMaN cpeasl. Juarpamma Ilyp6s. IloBenenue BemecTB B cpefjax ¢ pa3HbIM 3HaueHueM pH. MeToabl 37eKTpOHHOTO U
ANIEKTPOHHO-UOHHOTO OanaHca. ["asbBaHUYECKUH AJIeMEHT. XUMUYECKHE UCTOYHUKU ToKa. CTaHIapTHBIA BOJOPOAHBIN 3ekTpoa. CTaHaapTHRIN
ANEKTPOIHBIN MOTEHIMAJI CUCTEMBI. Psl CTAaHAAPTHBIX MEKTPOAHBIX MOTEHIMaN0B. HanpaBiieHne OKNCINTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
DNEKTPOINU3 PacTBOPOB U PacIUIaBoOB coulel. [IpakTnueckoe npuMeHeHne dIEKTPOIN3a JUIsl MOTYYCHHS ENOYHbIX, HIEIOYHO3EMENBHBIX METAIJIOB
u amoMuHus. Kopposus MeTaimioB: BUIbl KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3HH.

OCHOBBI HEOPraAaHMYECKOM XUMUM

Oomast xapaktepuctuka 3nmeMeHToB A - IIA-rpynmn. Okcuabl U IEpOKCHIBI HATPHS W Kanus. Pacnio3sHaBaHue KaTHOHOB HATpus U Kaius. Conn
HATpUsl, KaJusl, KaJbIUs U MarHus, UX 3HAYCHHWE B MPUPOJC W JKU3HU YelioBeKa. JKeCTKOCTh BOABI U CHOCOOBI €e ycTpaHeHus. KomruiekcHbie
COCIMHEHUS ATFIOMUHHS. AJTFOMOCHIIKATHI.

Merambt IB - VIIB-rpynn (menp, muHK, XpoMm, Mapradei]). OcoOEHHOCTH CTpoeHus atoMoB. OO0mue (U3NYeCKHe M XMUMHYECKHE CBONCTBA.
[Tonyuenne u npumenenne. OKCUIBI U THIPOKCHIBI ITUX METAJUIOB, 3aBUCUMOCTh UX CBOMCTB OT CTEIICHU OKUCIICHUS AJIeMeHTa. BaxkHeiue com.
OxucuTeNbHbIC CBOMCTBA COJICH XpOMa U MapraHiia B BBICIICH CTENICHH OKHCIICHHS. KOMILICKCHBIE COSTMHEHUST XpOMa.

OOmiast xapakrepucTrka 3meMeHToB I[VA-rpymnmbel. CBOHCTBa, TOJy4YeHHE M mpuMeHeHue yriss. CHHTe3-Ta3 Kak OCHOBAa COBPEMEHHOMN
MPOMBIIUICHHOCTH. AKTHBUPOBAHHBIA Yroyib Kak ajncopOeHT. HaHOCTpyKTypbl. MHpOBBIE TOCTIKEHHSI B OOJIACTH CO3JIaHHSI HAaHOMATEPHAJIOB.
DIEKTPOHHOE CTPOCHHUE MOJIEKYJIbl yrapHoro rasa. [loigyuyenue u npumMeHeHune yrapHoro rasza. buonoruyeckoe neiictBue yrapHoro rasza. KapOuabt
KaJIbIIMs, ATFOMHHUSA U kele3a. KapOoHatsl u ruppokapOoHatel. KpyroBopor yrieposa B )KMBOM M HEeXXHBOMW Tpupoze. KadecTBeHHas peakius Ha
kapOoHaT-uoH. Pu3nyeckue U XUMu4yeckue cBoicTBa kpeMHus. Cunanbl ¥ cuiniuabl. Okeun kpemuus (IV). KpeMHueBble KUCIOTHI U UX COJIH.
CunukatHble MUHEpAJIbl - OCHOBA 36MHON KOPBI.

OOmas xapaktepucTtuka smeMeHToB VA-rpynnbl. Hutpuapl. KadecTBeHHas peakius Ha MOH aMMOHUS. A30THAas KUCJIOTa KaK OKUCIHTENb.
Hutpatsl, ux ¢usnyeckue M XUMHUYECKUE CBOWCTBa, mpuMeHeHue. CBoiicTBa, moiydeHue M npuMmeHeHue Qocdopa. Pochun. dochopueie u
nonudochopHbie KUCIOTH. bronorndeckas ponb dpochaTos.

OOmas xapakTepucTuka eMeHToB VIA-rpynmsl. OcoOble cBOCTBAa KOHIIEHTPUPOBAHHOM CepHOM KUCIOThI. KauecTBEHHBIE peakluy Ha CyIb(u/I-
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, CyIb(GUT-, ¥ CylIb(haT-UOHBIL.

Oo6mas xapaktepuctuka 3meMeHToB VIIA-rpynmel. Ocobennoct xumun GTopa. ['anoreHoBoAOpoAbl U MX IOJIydYeHHE. | aloreHoBOAOpOaHBIE
KHMCJIOTBI U UX conu. KaduecTBeHHbIE peakumny Ha rajmoreHua-noHel. Kucnoponacoaepxkanue coenuHeHus xsopa. [[puMeHeHne rajloreHoB U ux
BAKHEUIINX COCIMHEHUM.

biaropoansie rasel. [IpuMmenenue 61aropoHbIX ra30B.

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB IIPOCTHIX BEILIECTB, BOJOPOAHBIX COEIMHEHUH, BHICIIIMX OKCHJIOB U THJPOKCUIOB.

Wnentudukanyst HEOPraHNIECKUX BEIIECTB U MOHOB.

XuUMHA U KM3Hb

Hayunsie metonsr mo3HaHusi B xumMuu. Mcrounuku xumudeckol wHpopmaruu. [lonck wHdopmanuu mo Ha3BaHMUSIM, HIACHTUPHUKATOPAM,
CTPYKTYpPHBIM dopmyiaM. XUMUYECKUN aHATIU3, CHHTE3, MOJACIUPOBAHNE XUMHUYECKUX MPOIECCOB U SBJICHUN KaK METOJbl HAyYHOT'O MO3HAHMUS.
MareMatnueckoe MOJIETUPOBAHKE MTPOCTPAHCTBEHHOT'O CTPOCHHUS MOJIEKYJ OpraHnyeckux BemiecTB. CoBpeMeHHbIe (PU3NKO-XUMHUUECKHE METOIbI
YCTAHOBJICHUS COCTaBa M CTPYKTYPHI BEIIECTB.

Xumus u 310poBbe. JIekapcTBa, PepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEpAJIbHBIE BOJIBI. [IpoOeMsbl, CBSA3aHHBIE ¢ MPUMEHEHHEM JIEKAPCTBEHHBIX
npenapaToB. BpenHble MpuBBIUKM U (AKTOPHI, pa3pylIalolide 3/10poBbe (KypeHue, yrnoTpeOsieHHe ajkorosis, HapkoMmaHus). PanumonHambHOe
nutanue. [Tumiesoie 1o00aBKku. OCHOBEI MTUIIEBON XUMHUH.

Xumus B meauimHe. Pa3paboTka nexapcTB. XUMHUYECKHAE CEHCOPHI.

XuMUS B MOBCEAHEBHOM KU3HU. MOIOIIIME U YHCTSIIHNE CPEACTBA. PenesieHTsl, nHCeKTUlnIbl. CpeacTBa JIMYHOW TUTUEHBI M KOCMETUKU. [IpaBuiia
0e301acHoi pabOThI ¢ AKUMU, TOPIOYUMHU U TOKCHYHBIMU BEIIECTBAMHU, CPEICTBAMU OBITOBON XUMHHU.

XUMHS U CEJIbCKOE X03MCTBO. MUHEpalbHbIC U OpraHndeckue yaoopeHus. CpeacTBa 3amuThl paCTCHUM.

XuMus B IpoMbIIUIeHHOCTH. OO0IIMe MpeACTaBICHHS O MPOMBIIUIEHHBIX CIIOCO0aX MOJyYeHUs XUMHUUECKUX BEUIECTB (Ha MpUMepe MpOU3BOICTBA
amMMmuaka, cepHoi kuciotbl). [IpomblinenHas opranuueckas xumus. CeIpbe JUIsl OpraHU4yeckoil mnpomblinuieHHocTU. [IpoGiema 0TX0A0B U
moOOYHBIX MPOoayKTOB. Hambosee KpymHOTOHHAXKHBIE MPOU3BOJCTBA OpraHMYeckux coenuHeHuil. YepHas u uBetHas meTautyprus. CTekio u
CUJIMKATHas IPOMBIIIJIEHHOCTb.

Xumus u sHepreTuka. [IpupoaHbie MCTOUHUKH YTiieBoopo1oB. [IpupoaHblii 1 momyTHBIA HETSIHOM rasbl, UX COCTaB U Hcroyb3oBaHue. Cocra
HedTu u ee nepepadorka. Hedrenpoaykrel. OxtanoBoe unciio OenznHa. OxpaHa oKpy:Karollen cpepl mpu HedTenepepadoTKke U TPAaHCIIOPTUPOBKE
He(TEenPOAYKTOB. AbTepHATUBHBIC HCTOYHUKU YHEPTUH.

Xumus B ctpoutenberBe. Liement. beron. [Tog0op onTuManbHBIX CTPOUTETHHBIX MATEPHATIOB B MPAKTUYECKOM JIEATEIBHOCTH YeIOBEKa.

XUMUS U 2KOJOTUS. XUMHUYECKOE 3arpsi3HEHUE OKpYyKaroliei cpefpl U ero nmocieactsus. OxpaHa rugpocdepbl, TOUBbl, aTMOchepbl, (GI0OpbI U
(bayHbI OT XUMHYECKOTO 3arpsS3HEHHUS.

Tunbl pacyeTHbIX 3a1a4:

PacueTsr MmaccoBo# 101 (Macchl) XHMHYECKOTO COSAMHEHUS B CMECH.

Pacuetsl maccel (00beMa, KOTHUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB JAaHO B U30BITKE (MMEET MPUMECH).
Pacuetsl MmaccoBo# min 00BEMHOM TOTU BBIXO/IA TPOAYKTA PEAKIIUUA OT TEOPETUUYECKU BO3MOMKHOTO.

Pacuerts TemoBoro ahdekra peakum.

PacyeTbl 00beMHBIX OTHOIIIEHUH ra30B MPU XUMHUECKUX PEaKIUsIX.
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Pacuets! macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTa PEAKLUH, €CIIM OJJHO M3 BEUIECTB JaHO B BUAE PACTBOpA C ONpPEACICHHON MacCOBOM

JI0JIei paCTBOPEHHOTO BEILIECTBA.

IIpuMepHbIe TeMbl NPAKTHYECKUX Pa0dOT (HA BLIOOP yUuUTe/Is1):
Pemenue skcnepuMeHTaNbHBIX 3a7a4 M0 TeMe «I aJloreHb.
Pemenue skcnepuMeHTaNbHBIX 3a7a4 MO TEME «XaJIbKOT€HbD.
[Tonydyenne aMmmuaka U U3y4e€HHE €r0 CBOKCTB.

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEME «DJeMEHTBI MOATPYIIIBI a30Ta) .
Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEME «MeTaibsl TIaBHEIX MMOATPYIID».

[Tomyuenue menHoro kynopoca. Ilomyuenue xenesHoro Kynopoca.

Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «MerTamisl TOOOYHBIX MoATrpyIIL.

[Tonyuenue commm Mopa.
CKOpOCTh XMMUYECKUX PEAKIUN. XUMUYECKOE PABHOBECHE.

TemaTnuyeckoe NJIAHNPOBaHUE, C YKA3aHHEM KOJIHMYECTBA YacOB, OTBOJAMMBIX HAa OCBOEHHE KAK/A0H TeMbI.
poBeHb. 10 Kyace»

«XuMus. Yriay0JeHHbIH Y]

Ne HaumeHoBaHue pa3zjaesia Teopernueckue IIpakTuyeckue KoJsmn4yecTBo 4acoB
3aHATHS 3aHATHA

1 [ToBTOpeHUE U yrinyOneHue 3HaHUK 17 17

2 OCHOBHBIE TIOHATHS OPTraHUYECKON XUMHH 13 13

3 YriaeBo10po/ibl 25 27

4 Kucnopoaconepxaiiye opraHu4eckoe COeIUHEHUs 14 18

5 A30T — ¥ cepocoiepKallie COeTUHEHUs 5 5

6 BuomornueckuakTUBHEIE BEIIECTBA 14 16
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7 CuHTeTHYeCKHEe U BBICOKOMOJICKYJISIPHBIEC BEIIECTBA 4 2 6
Bcero 92 10 102
TemaTH4yeckoe MJIAHNPOBAHNUE, C YKA3aHHEM KOJIHMYECTBA 4YACOB, OTBOAUMBIX HA OCBOEHHE KAKI0il TeMbl.
«Xumus. YriyoJeHHblii ypoBeHb. 11 kiaace»
Ne HaumeHoBaHue pa3aesia Teopernyeckue IIpakTuyeckue KounuectBo
n/n 3aHATHSA 3aHATHSA yacoB
1 Hemerans 27 4 31
2 OO0mue CBOMCTBA METAJIOB 2 - 2
3 Mertamisl TJIaBHBIX TOATPYIII 11 - 11
4 MeTtasuibl TOOOYHBIX TOATPYIII 13 4 17
5 CtpoeHue BemecTa 8 - 8
6 Teopernueckoe onmMcaHNuE XUMHUYECKUX PEaKIIHit 16 1 17
7 XuMuyeckasi TEXHOJIOT U 7 - 7
8 XuMHA B IIOBCEIHEBHOM XU3HU 4 - 4
9 Xumus Ha cITyk0e o01ecTBa 3 - 3
10 XUMHS B COBPEMEHHOM HayKe 2 - 2
Bcero 93 9 102
KanengapHo — remaTuyeckoe mianuposanme s 10 kiacca
Koa- Tema ypoka Conepxanue Hara nmo Hara
BO miany | ¢akr-as
4acoB

TEMA 1. IOBTOPEHUE U YTJIYBJEHUE 3HAHUM (174)

ATOMBI, MOJIEKYIIBI,
BEIIEeCTBA

ATOMHO-MOJ’IGKYJ'ISIPHOG YUCHHUC. BemectBa MOJICKYJIAPHOTO U HEMOJICKYJISIPHOTO

CTPOCHHS.
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KauecTBeHHBIN U KOJMYECTBEHHBIN COCTaB BeulecTsa. MoJisipHas 1 OTHOCUTENb-
Has MOJIEKYJIsIpHas Macchl BelecTBa. MonbHas 10JIs1 U MaccoBas J10JIs DJIEMEHTA B
Bemiectre. JlemoncTparmm. OOpa3ibl BEMECTB MOJIEKYISIPHOTO H HEMOJIEKYIISIp-
HOro crpoeHus. Bosronka iona?

Crpoenue aToma

Crpoenue aroma. M3otonbl. AToMHas opOutanb. Pacnpesnenenue 31eKTpOHOB
T10 SHEPTreTHYECKIM YPOBHSIM B COOTBETCTBUH C MIPUHIIUIIOM HAaUMEHBIIEH SHEp-
THH, TPaBU- JOMXYHJa W npuHOunoMm [laymu. DnexktpoHHass kKoH(UTypanus
aToMa.

Kraccudukarysi XUMUYECKUX dJIEMEHTOB (S-, P-, d , f-a11e- MenThI). BanentHbie

ANEKTPOHBI

[Tepuoanueckuii 3aK0H
u [lepnonnueckas cu-
CTEMa XUMMUYECKHAX
3JIEMEHTOB

. . MenneneeBa

[Tepuonnueckuii 3akoH. @OpMyIMpPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX MPEACTAaB-
JIEHUI O CTPOECHHH aTomMa. MUpOBO33peHUYECKOE U HaydyHOe 3HaueHue [leprnoanue-
ckoro 3akoHa /I. 1. MenaeneeBa. Pannyc aroma. 3akOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJAHBIX COCIUHEHHH, BBICIINX OKCHUIIOB U TH]I-
POKCHJIOB B MEPUOIAX U TPyTIax.

DIIEKTPOOTPHULIATETBHOCTD

XUMHYECKasT CBS3b

XuMHYecKasi CBs3b. DJIEKTPOHHAS IPUPOIA XUMUYECKOHN CBSI3HU. Buabl xumuye-
ckoit cBsi3u. MonHas cBsa3b. KoBaneHTHas HeMosipHas U MojsipHas cBs3b. OOMeEH-
HBIH ¥ JJOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM TOJISAP-
HOM cBs3U. ['eomeTpusi MoseKyibl. MeTaminueckas cBsA3b. BomopoaHas cBs3b

ArperaTHble COCTOSTHUS

AFpeFaTHBIe COCTOsIHHA BCIICCTBA. Tuner KPHUCTATUIMYCCKUX PEIICTOK: aTOMHasl,
MOJICKYJIsSIpHas, MOHHasd, METAJITIMYCCKa. 3aBHUCHUMOCTh (1)I/ISI/II‘ICCKI/IX CBOMCTB Be-
mecTBa OT TUIlla KpI/ICTaJIJIH‘IeCKOfI PEIICTKU.

[IpuunHbI MHOrOOOpa3us BEUIECTB.
CoBpeMeHHbIE MPECTABICHUS O CTPOCHUU TBEP/BIX, KUIKUX U
ra3o00pa3HbIX BEILECTB

Pacuets! no ypaBHe-
HUSIM XUMHUYECKHUX pe-
aKIIni

Pacuersr mo Q)opMynaM n YpaBHCHUAM pCaKI_II/Iﬁ C UCIIOJIb30BAHUEM OCHOB-
HOT'O 3aKOHA XMMHUUYECKOM CTCXHUOMCTPHH

I"a30BbBIC 3aKOHEI

l"a3zoBble 3akoHbl. YpaBHeHue Knanelipona— MenzeneeBa. 3akoH ABorajpo. 3a-
KOH O0OBbEMHBIX OTHOIIEHHH. OTHOCUTENbHAS MIIOTHOCTh ra3oB. CpenHsis MOJsIp-
Hasi Macca CMecH

Knaccudukarus xumu-
YECKUX PEAKLUN

Knaccmbnxaunﬂ XHUMHUYCCKUX peaKI_II/Iﬁ 110 pa3JIMYHBIM IMPU3HAKAM CPABHCHMUAL.
I'omoreHHsIe 1 IeTCPOrcHHBIC PCAKITNH.

Knaccugukarus no 31aky terioBoro 3¢gdexra. OOpatumbie 1 HeoOpaTUMBbIE pe-
akiuu. Karanutudeckue v HeKaTaIMTHUECKUE peakluu. Peakuuu ¢ u3sMeHeHreM u
0€3 U3MEHEHUS CTENIeHU OKHCIICHUS YJIEMEHTOB B COETMHEHUSAX
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OKHUCIIUTEIBLHO- BOC-
CTAHOBHUTCJIBHBIC peaK-
105058

W3MeHeHne CTeTeHN OKUCICHHS JIEMEHTOB B COCATUHEHUAX. OKUCIUTENbHO-BOC-
CTaHOBUTEIbHBIE PEAKIUU. THUMBI OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
Oxwucnenue u BocctanoBieHne. OKUCIUTENN U BOCCTAHOBUTENN. METO/ 31eKTPOH-
Horo OanaHca. [loBeneHue BemiecTs B cpefax ¢ pa3HbiM 3HaueHueM pH. Ilepmanra-
HAT KaJIis KaK OKHUCITUTEb.

I"anpBannuecKuii AIeMEHT (Ha IpuMepe deMenTa Jlanuais). DIeKTpoinn3 paciia-
BOB M BOJIHBIX PACTBOPOB JIEKTPOJIUTOB

(kucnot, menovei u coneit). OKMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU B MPHU-
poze, MPOU3BOICTBEHHBIX POIIECCaX U KU3HEACATEIIbHOCTH OPraHu3MoB. [leMoH-
crpanmn. B3anmoseiicTBre mepMaHraHara Kajius ¢ CyJb(OUTOM HATPHsI B Pa3HBIX
cpenax.

Baxxneliime kiaccel
HEOPraHWYECKUX Be-
IIECTB

Baxuelinme kiacchl HEOPraHUYECKUX BEIIECTB. DJIEMEHTHI METAJIIBI M HEME-
TaJuThl ¥ UX mojoxxenue B [lepuoamdeckoii cucreme. Kimaccudukanmst 1 HOMEH-
KJIaTypa CI0KHBIX HEOPTaHUYECKUX

COEMHEHHI: OKCUJIOB, THAPOKCUAOB, KUCIOT U Cojieh. [ eHeTnyeckas CBsA3b MEXKITY
KJIaCCaMU HEOPTaHUYECKUX COEIUHEHMI

Peaxiinu nosHOTO 00-
MeHa

CunbHbIe U clladble AMEeKTPONIUTHI. Peakiinu HOHHOro 0OMeHa U YCIOBHSI UX MPO-

TEKaHUs 710 KOHIIA.

[Tonubie " COKpaIllCHHbIE WOHHBIC yYpaBHeHUs. JlabopaTopHbIit
onelT 1. Peaknuu noHHoro ooOmexa.

PacTtBOpBI

PactBopbl. CriocoOb!I BhIpaskeHUSI KOJIMYECTBEHHOI'O COCTaBa pacTBOpa: Macco-
Bas 1015 (IPOLICHTHAsI KOHIIEHTpaIus), MOJIsipHasi KOHIleHTpaiusi. PactBopenue
Kak (PU3UKO-XUMUYECKHIl mpoiiecc

KOJ'IJ'IOI/II[HBIG PacTBOPLL

Jucnepcubie cuctembl. Komonauabeie pactBopsl. MctuHHBIE pacTBOpHI. Jucmepc-
Has (asza u aucrepcronHas cpefa. CycreH3un U SMyJibcuH. 301 U renm. Oma-
JIECLICHIHS.

Oddext Tunnans. Koarynsus.

Cenumenrtanus. Cunepesuc. Jlemoncrpanuu. Iddext Tungans.

JlaGopaTopHbIit onbIT 2. CBOHCTBA KOJUIOUIHBIX PACTBOPOB

I'mpponus conen

I'maponus conet. ['maposns mo KaTMOHY, 110 aHUOHY, 110 KATUOHY U 110 aHUOHY.
Peakuus cpeabl pacTBOpPOB COJIEH: KUCIOTHA, LICIIOYHAS

U HelTpanbHas. [loaHblil HeoOpaTuMbIil ruapoau3. JemoncTpanun. OnpeneneHue
KHUCIIOTHOCTH CPEJbl IIPU ITOMOLIY UHIUKATOPOB.

JlaGopatopuslii onbIT 3. ['maponus coneit
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Kommniiekcurlie coeau-
HCHUA

KommiekcHsle coequaennst. CocTaB KOMILIEKCHOTO HOHA: KOMILIEKCOOOpa3oBa-
Tenb, urasael. Koopaunanuonnoe yucino. HomeHkinaTypa KOMILIEKCHBIX COEIU-
HEHUH. 3HaueHNE KOMIUIEKCHBIX cOeAMHEHUN. [IoHsATHE O KOOpAMHAIIMOHHON XU-
mun. Jlemonctpanuu. O6pazoBaHHe KOMILIEKCHBIX COSIMHEHUH MTEPEXOTHBIX Me-
TaJIOB.

JlabopaTopubiit onibIT 4. [lonydeHne U CBOMCTBA KOMIUIEKCHBIX COSAMHEHUMN

Oo6o6maromiee
MTOBTOPEHUE 10 TEME
«OCHOBBI XUMUN»

Pemenue 3a1a4 v BBIOJIHEHUE YITPAXKHEHUH, TIO3BOJISIFOIIMX CUCTEMATH3UPOBATH
1 0000IINTH MOTyYEHHBIE 3HAHUS 110 TEME
«OCHOBBI XUMHUW

KonTponbnas pabota
Ne 1 o Teme «OCHOBEI
XUMHUHN»

Kontposb 3nanuit mo teme « OCHOBBI XUMHI

TE

MA 2. OCHOBHBIE TIOHATHS OPTAHUYECKON XUMMH (13 u)

[Ipenmer u 3HaUYeHNE
OpraHNYeCKON XUMHH

[TosiBneHue 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMer u 3aaum op-
FaHUYECKON XUMHUH. MeCTO 1 3HaYE€HHE OPraHUYECKOM XUMUU B CUCTEME €CTe-
CTBEHHBIX HayK. B3anMOCBA3b HEOPraHUYECKUX U OPraHUYEeCKUX BenlecTB. [le-
MOHCTpauuu. MoJieian opraHM4ecKux MOJIEKYJ

Pemrenue 3agau Ha
ycTaHoBJeHUE HOpMyJT
YIJIEBOAOPOJIOB

Pemenue pacueTHbIX 3aa4 Ha yCTaHOBJIEHUE (HOPMYJT YTIEBOIOPOIOB IO 3JIe-
MEHTHOMY COCTaBY M I10 aHAJU3y MPOIYKTOB CrOpaHUs

[TpuamHBl MHOTOOOpA-
3Usl OPraHUYECKHUX CO-
€IUHEHUN

OcoOeHHOCTH OpraHMYecKuX BemlecTB. [IpuyuHBI MHOr00Opa3us OpraHUYecKUx
BeniecTB. OpraHnyeckue BEIIecTBa B IPUPOJIE.

YraepoHblid CKEIET OpraHu4eCcKOon

DNEeKTPOHHOE CTPOEHHUE
U XUMHUYECKHUE CBS3H
aToMa yriepoja

DNEeKTPOHHOE CTPOEHHWE U XHMHUYECKHE CBA3HM aToMa yriiepoja.

OcHoBHOE U B0O30YX/I€HHBIE COCTOSIHUSI aTOMOB Ha npumepe yriaepoaa. [ 'ubpuau-
3aIMsl aTOMHBIX OpOUTasIeH, ee THIIBI /I OpraHMuecKuX coeuHeHuii: sp, sp?, sp.
O6pazoBa U CUTMa-CBsi3el B MOJIEKYJIaX OPraHUYECKUX COSTUHEHUH.
[IpocTpaHCcTBEHHOE CTPOCHHE OPTraHUYECKUX COCTMHEHHIA

CrpykTypHas Teopust
OPraHUYEeCKHUX COEIU-
HEHUU

XHUMHUECKOE CTPOCHUC KaK IMOPAAOK COCANHCHUS aTOMOB B MOJICKYJIC COTJIACHO
HNX BAJICHTHOCTH.
OCHOBHBIE TTOJIOKCHUS TCOpHUU XUMHUUYCCKOTO CTPOCHUA OPTraHUYCCKUX COCAUHC-

Huil A. M. bytnepoBa. 3aBUCHMOCTb CBOWCTB BEIIECTB OT XUMUYECKOTO CTPOEHUS
MOJIEKYJI.

CrpykrypHas popmyna

CrpyKkTypHas u3oMepus

N3omepus u usomepsl. CTpyKTypHasi U IPOCTpaHCTBEHHas nsomepus. Mzomepus
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yIJIEPOAHOrO cKenera. M3omepus nonoxeHus. MexkiaccoBas H30Mepust

IIpocTpancTBeHHas
U30MepUst

Bunel npoctpancTBeHHOM n3omepun. OnTuyeckas H30MepHsl.
AcuMMeTpUUYECKU aTOM yTiepoja.

OnTryeckue aHTUNO 1bl. XUPaIbHOCTD.

XupallbHbIE U aXUpajbHble MOJIEKYJIbL. ['eomeTpudeckast uzomepus (yuc, mparc-
U30MEPHUSL)

DNeKTpOHHBIE A(-
(exThl B MOJIEKyJax
OpPraHMYECKUX COEIU-
HEHUU

DNEKTPOHHOE CTPOEHHME OPraHMYeCKUX BeEIllecTB. B3aumHOe BiMsSHUE aTOMOB U
rpynn aTroMoB. DneKTpoHHbIE 3 dekTbl. UHAYKTUBHBIA U ME30MEPHBIN APHEKTHI.
IIpencraBnenue o pe3oHaHce

OcHOBHBIE KITACCHI Op-
TaHWUYECKUX COCIMHE-

Huil. ['oMonoruueckue
pAabl

Knaccugukanus oprannueckux BemiectB. OCHOBHBIE KIaCChl OPTaHUYECKUX CO-
enuHeHuid. [TpuHnune! kiaccupukanuy opraHuueckux coeuHeHuit. [lonarue o
¢dbynknuoHansHOM rpynne. Kiaccudukanys opraHnuecKux COeAMHEHNH 1Mo QpyHK-
HHUOHAIBHBIM rpynnam. ['omosorus. ['omonoru. I'omonorudeckas pazHocTs. I'omo-
JIOTHYECKHE PsAJIbI

Howmenkiarypa opranu-
YeCKUX COSIUHECHUHN

Homenknarypa oprannueckux BemiecTB. MexayHapoHas (cuctemaThHieckas) Ho-
MEHKJIaTypa OPraHUYECKUX BEIECTB M MPUHIUIBI 00pa30BaHusl HA3BaHUN OpraHu-
YECKUX COeIMHEHU. PanimoHanbHas HOMEHKIaTypa

Oco0eHHOCTH 1 KJ1ac-
cuduKaius opraHuye-
CKHX pEaKIUi

Knaccudukanus 1 ocoOeHHOCTH OpraHuYecKux peakiuii. CriocoObl 3anmucei pe-
aKIMi B OpraHuyeckoil xumuu. Cxema u ypaBHEHHUE.

VYcnoBus nposeaenus peakiuil. Kiaccudukanus peakiuii opraHM4ecKux BEIIeCTB
[0 CTPYKTYpHOMY MPU3HAKY: 3aMElleHne, IPUCOeANHEHNE, OTIIeIIeHne. Peaku-
OHHbIE LIeHTpbI. [lepBOHaUaIbHBIC MOHATHUS O TUIAX U MEXaHU3MaX OPraHUYEeCKUX
peakuuii. ['OMONMUTUYECKUI U TETEPOTMTUYECKUN pa3pblB KOBAJICHTHOM XUMHYE-
cKkoil cBs3u. CBOOOAHO paJiKaIbHBIN U MOHHBIM MeXaHU3MBbI peakiuu. [lousatue o
CBOOOJHOM pajukaie, Hykiaeoduie u anaexTpodpuie

OKHCIIUTEIIFHO- BOC-
CTaHOBHUTCJILHBIC pCaK-
IOHMH B OpFaHquCKOﬁ
XUMHUHU

OKXHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pPCaKIuu B OpFaHI/I‘leCKOﬁ XUMHNHU

O06o0011aro1Iee MoBTO-
penue 1o Teme «OCHOB-
HbIE IOHATUS

Pemienne 3a1aq 1 BEIIIOJIHEHHUE ynpaxcHeHI/nTI, IMMO3BOJIAOIIUX CUCTCMATU3UPOBATDH
151 O606H_II/ITL IMMOJIYUCHHBIC 3HAHUSA 110 TEMC
«OCHOBHBIC TTOHITHUS OpFaHI/I‘-ICCKOI\/Il XUMHN»
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OPraHU4YEeCKOM XUMUM

TEMA 3. YIJIEBOJOPO/bI (27 u)

Anxansl. CTpoeHue,
HOMEHKJIaTypa, U30Me-
pusi, puznyeckue CBOM-
CTBa

AnKkaHBI. DIIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIBI MeTaHa. SP°I u-
Opuam3aius opouTaneit aromoB yriepoaa. ['omonoruueckuit psix u obmas dop-
MyJia ankaHoB. CucreMaTH4ecKass HOMEHKJIaTypa ajJKaHOB U paJUKaJIOB.
N3omepus yriepoaHoro ckenera ankaHoB. GU3ndecKkue CBONCTBA AJIKAHOB.
3aKOHOMEPHOCTH U3MEHEHMs (PU3nUecKux cBOMCTB. JleMoHcTpanuu. CocTaBieHue
MOJIETIEN MOJIEKYJI AJIKAHOB

XUMHYECKUE CBOUCTBA-
AJIKAaHOB

XUMHYECKUE CBOMCTBA aJIKAHOB: raJIOT€HUPOBAaHUE, HUTPOBAHUE, IETUPUPOBA-
HUE, TEPMUYECKOE pa3IoKeHue (MTUPOJIHN3), TOPEHUE KaK OJIUH U3 OCHOBHBIX HC-
TOYHHUKOB TCILJIa B IPOMBIIIJICHHOCTH 1 6BITy, KaTaJIUTUYCCKOC OKHUCIICHUEC, KPC-
KHAHT KaK CIIOCOOBI MOJIYUCHUA BaXXKHEHUIIINX CO€)II/IH€HI/II71 B OpPraHU4cCKOM
CUHTE3€, N30MepH3aIHs KaK CIIoco0 MoTydyeHus: BBICOKOCOPTHOTO OeH3uHa. Me-
XaHU3M PEaKIMK CBOOOTHOPAIUKATHHOTO 3aMelIeHus (Ha TPUMEPE XJIOPUPOBa-
Hust Metana). Jlemoncrpanun. bpomMupoBanuerekcana Ha cBery. ['opeHue me-
taHa. OTHOIlIEHHE MeTaHa K pacTBOpaM MepMaHraHara Kajaus 1 OpoMHOil Boje

[Tony4yenue u npumeHe-
HUE aJIKAaHOB

CuHTeTHYEeCKHE CTIOCOOBI TOTYYCHHS AIKAaHOB. METO/IbI TTOTyYeHUS alTKaHOB U3
ANKUITAIOTeHUI0B (peakuus Bropiia), nekapOoKkcuimpoBaHueM coJieid KapOoHO-
BBIX KHCJIOT U 3JICKTPOJIM30M PAaCTBOPOB COJIel KapOOHOBBIX KUCIOT. Haxoxnenune
QJIKAHOB B MPHUPOJIC ¥ TPUMEHEHHE AJIKAHOB

uknoankansl

Huknoankanel. CTpoeHre MOJIEKY HUKI0ankaHoB. O6mas Gopmyia HuKIoanka-
HOB. Homenkmarypa uukioankanoB. Mzomepus HUKI0AIKaHOB: YIJIEPOIHOTO CKe-
JeTa, MeXKJIaccoBas, IPOCTpaHCTBeHHAs (yucmpancuzomepusi). HanpsbkeHHbie n
HeHanpsoKeHHble HUKIBL. Crienudrka CBONCTB IIUKIOANIKAHOB ¢ MaJbIM Pa3MepoM
UKJIA.

XUMHUYECKUE CBOMCTBA UKIIOMPOIaHA:

rOpeHue, peaKkiui MPUCOeTUHEHUS

(rumpupoBaHHe, TPUCOSAUHEHUE TaJOTEHOB, TAJTIOI€HOBOAOPOIOB, BObI) U IIUKIIO-
reKcaHa: TOpeHHe, peaklMy PaIiKaabHOTO 3aMellleHus (XJIOpupOBaHue, HUTPOBa-
Hue). [lonydyeHne nUKI0aNKaHOB U3 aIKaHOB U IUTAIOT€HATKAHOB

Ankensl. CTpoeHue,
HOMEHKJIaTypa, U30Me-
pust, pusznyeckue

AJnkeHbl. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbI ATUJICHA.
sp2I' ubpuansanus opburtanelt aTOMOB yriepoja.
nu- u curma-Ces3u. ['oMmonoruueckuit psj u odmast Gopmysia alKeHoB.
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CBOWCTBA

Homenknarypa ankeHoB. M3omepusi aqkeHOB: yIiepOJHOTO CKEJETa, MOJ0KEHHS
KpaTHOM CBS3U, MPOCTPAHCTBEHHAs (reoMeTpuyecKkass U30MepHs, WIM IUCTPAHC
U30MEPHUsI), MEXKKIIACCOBAsI.

dusnyeckue CBONCTBA aJIKEHOB

[IpakTuyeckas padora
Ne 1. «MzrotoBnenue

MOJIENIEN MOJIEKYJI Op-
TaHUYECKUX BEIICCTB)

CocraBiieHre apOCTEPKHEBBIX MOJIENIEH MOJIEKYJI aIKaHOB, IUKJIOAJIKAHOB, aJl-
KEHOB, aJIKaJINCHOB, XJIOPAJIIKAHOB

XUMHYECKUE CBOUCTBA-
AJIKEHOB

[IpaBuno MapkoBHHMKOBA U €ro OOBSCHEHUE C TOUKH 3PEHUS IJIEKTPOHHOU Teo-
puu. PagukanbHoe mpucoequHeHne OpOMOBOIOpO/Ia K ajJKeHaM B MPUCYTCTBUU
nepekuceil. OKHUCIIEHUE aKEHOB: TOPEHME, OKHCIEHUE KUCIOPOJOM B MPHUCYT-
ctBuu xjnopunoB nawtanus (II) u menu (II) (Bakepnporiecc), okucieHue Kuciopo-
JIOM B TIPUCYTCTBUHU cepeOpa, OKUCICHHWE TOPSIYUM MOJKHCIECHHBIM PacTBOPOM
IepMaHraHaTa KaJius, OKMCJICHHE TepMaHraHaToM kanus (peakius Barunepa). Ka-
YeCTBEHHbIE PEaKIMU Ha JBOMHYIO cB3b. [lemoncTpauuu. Ilonyyenue stuneHa
peakuuen neruaparanuu 3tanona. OTHOIIEHHE 3THIIEHA K pacTBOpaM IMepMaHra-
HaTta KaJus 1 OpoMHOM Bojie. ['opeHue 3TueHa

[Tony4yenue u npumeHe-
HUE aJIKCHOB

[IpombInuieHHbIE U JTaOOpaTOPHBIE CLIOCOOBI MOTYYEHHSI aJTKEHOB.

[TonydeHue ankeHOB U3 aJIKaHOB, CIIUPTOB, TAJION€HAJIKAHOB, JUTaIOr€HAIKaHOB.
[IpaBuno 3aitneBa. [lonmumepuszanus ankeHoB. [lonmMepu3zanus Ha KaTaau3aTopax
Hurnepa—Harra. [lonusTHiieH Kak KpyTHOTOHHAXKHBIHN MPOYKT XUMUYECKOTO
npou3BoJIcTBa. [I[puMeHeHre aakeHOB (3TUJICH U MPOIUIICH)

[IpakTnueckas padota
No 2. «ITonyuenue 3Tu-
JIEHA U U3YYEHUE €ro
CBOMCTB»

[Tonydenue aTHIeHA U3 CMECH CEPHOM KUCTIOTHI (KOHII.) U 3TUIIOBOTO criupTa. B3a-
UMOJICHCTBHUE TUIICHA ¢ OPOMHOI BOAOH, MOJKUCIEHHBIM PACTBOPOM II€pMaHra-
HaTa kanus. ['opeHue sTuneHa

AJnKaaneHsl

Anxanuensl. Kilaccudukanus aikagieHoB 0 B3aUMHOMY PACIOJIOKEHHIO KpaT-
HBIX CBsi3el B MojieKkyse. OCOOEHHOCTH 3JIEKTPOHHOTO U IPOCTPAHCTBEHHOTO
CTPOEHUS CONPSKEHHBIX allkaaueHoB. O0mas ¢popmyna ankaaueHoB. Homenkiia-
Typa ¥ u3oMepus ankaaneHoB. du3nueckne CBOMCTBA aIKaqUueHOB.

XUMHUUYECKUE CBOMCTBA AJIKaJUCHOB: PEaKLMU NPUCOEAUHEHUS (THIPUPOBAHUE,
rajJloreHUpoBaHue), TopeHus u nonumepusamu. 1,2- u 1,4-Ilpucoequnenue. [lo-
JTydeHue ankaaueHoB. CuHTe3 OyTaaueHa u3 OyTaHa M 3TaHOJa

[Tonumepusanus.

[omumepu3zanus. Kayuyku. Brnag C. B. JleGeneBa B nmonyueHre CHHTETUYECKOTO
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Kayuyk. Pe3una

Kayuyka. Bynkanuzaius kayuykoB. Pe3suna. MHOrooopasue BUJ0B CUHTETHYE-
CKHMX Kay4yKOB, UX CBOMCTBA U IPUMEHEHUE

Anxunel. CTpoeHue,Ho-
MEHKJIaTypa, H30Mepus,
¢bu3nveckne CBOKWCTBA

AJNKUHBL. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI alleTUJICHA.
spl'ubpunuzanusopOuTaneli arToMoB yriepoaa. ['omonorundeckuii psa u oomas
¢dopmyna ankuHOB. HoMeHKIaTypa aakuHOB. M3oMepust aIKMHOB: YTIIEPOIHOTO
CKeJleTa, MOJIOKEHUSI KpaTHOM CBsI3H, MEKKiIaccoBast. dusnueckue cBOCTBa aJIKu-
HOB

XUMHYECKUE CBOUCTBA-
AITKUHOB

XUMHYECKUE CBOMCTBA aJIKUHOB. Peakiuu nmprucoeqmHeHns Kak croco0 moiyde-
HHS TTOJIMMEPOB U IPYTUX TMOJE3HBIX MPOTYKTOB.

I'mppupoBanue. Peakimu npucoeMHEeHNs TAJIOT€HOB, FaJOT€HOBOIOPOI0B, BOBI.
Tpumepuzanus u [uMepu3anys aneTuiieHa. Peakiumu 3aMeneHus.

KucnoTHble cBOMCTBA aTKMHOB C KOHIIEBON TPOMHOM CBSI3bI0. ALIETHIICHUIBI.
OkucneHre aIkKHHOB pacTBOPOM IepMaHraHara Kkanus. ['openne anerusnena. Jle-
MoHcTparuu. [lomydyenne aneTniena ruApon3oM kapouaa kameiius. OTHOIEHHE
areTUJIeHa K pacTBOpaM IepMaHraHaTta Kaius u OpomMHoit Boje. ['openue arneru-
JeHa

[Tony4yenue u npumeHe-
HUE aJIKMHOB

[Tonyuenue arneTunaeHa TUPOIU30M METaHa U KapOMIHBIM METOIOM.

CuHTE3 aKMHOBAJIKWINPOBAHUEMALIETHIINAOB. [[pumenenne anerunena. ['openue
areTUJIeHa KaK KICTOYHUK BBICOKOTEMITEPATYPHOTO TIJIaMEHU TSI CBApPKHU M PE3KU
METAJIJIOB

Pemrenue 3agau u
BBITIOJTHEHHUE YIIPaXK-
HEHUH 10 TeMaM
«ANKaHBIY, «AJI-
KEHBI», « AJIKHHBI»

BrinosnHeHue ynpaxHEeHHA 0 TeMaM «AJIKaHbI, « AJTKEHbD,
«AJKUHBD) Ha COCTaBJICHUE YPaBHEHUM peakiiii, COOTBETCTBYIONINX 3aJaHHBIM
CXeMaM, COJIepKalliM HEU3BECTHbBIC BEIIECTBA.

ApomMarudeckue yrie-
BoAopobl. CTpoeHue
OEH30JbHOTO KOJIBIIA,
HOMEHKJIATypa, u30Me-
pusi, GuzNYecKue CBOM-
CTBa

Apenbl. Mctopust oTkpeiTis OeH3oma. COBpeMEHHBIC MPEACTAaBICHUS 00 3JIeK-
TPOHHOM H ITPOCTPAHCTBEHHOM CTPOCHHHU OCH30J1a.

O6mas dhopmyna aperos. Mizomepust 1 HOMEHKIIaTypa TOMOJIOroB 6en3ona. M3o-
MepHsl TU3aMEIICHHBIX OCH30JI0B Ha MpUMepe KCHI00B. Pu3nueckue CBOMCTBA

Oen3zoina

XMUMHYECKHE CBOUCTBA
0OeH30J1a ¥ €70 TOMOJIO-
OB

XuMu4eckue cBoiicTBa OeH3omna. Peakiuu 3amenienus B 0EH30JIbHOM siipe (AJIeK-
Tpo(UIBHOE 3aMeIleHUE): TaTOreHUPOBaHNe, HUTPOBAHUE, alKUIINpoBaHue. Pe-
aKIMU TpUCOeIMHEHUs K OeH301y (THAPUPOBAHHUE, TAIOTEHUPOBAHUE (XJIOPHPO-
BaHUeE Ha cBeTy)). Peakuus ropeHus.

Oco0eHHOCTH XHMMHYECKHUX CBOWCTB aQNKWJIOSH30JIOB HAa TMPUMEpPE TOIyoJa.
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B3anMHoe BiMsiHUE aTOMOB B MOJIEKYJI€ Toiryosa. [IpaBuia opueHTaum 3aMecTu-
TEJICH B PEAKLUAX 3aMEIICHUS.

XnopupoBanue tonyona. OKUCIIEHHE aNKHIOSH30JI0B paCTBOPOM TEpMaHraHaTa
kanus. [amoreHnpoBanue ankuiaOeH30JI0B B OOKOBYIO 1erb. HuTpoBanue HUTPO-
6ensona. . Jlemonctpauuu. OTHoIeHHe OeH301a K pacTBOpaM IepMaHraHara Ka-
nust 1 OpoMHoOii Bosie. OKHCIICHHE TOJIyOJIa PACTBOPOM MEPMaHraHaTa KaJHs

[Tonyuenue u npumene-
HHE apeHOB

[Tomyuenne GeH301a U €r0 TOMOJIOTOB.

[Ipumenenne romonoro 6enzona. Jlemoncrpauuu. Ilonyuenue crupona aenonu-
MepH3auei MoJIMCTUPOIIa U UCIIBITAHNE €r0 OTHOLLIEHUS

K pacTBOpY IepMaHraHaTta Kaaus

[IpupoHBIE HICTOYHHUKHU
yrieBoaopooB. [lep-
BHYHas mepepadboTka
YIJIEBOAOPOJHOTO ChI-
phsA

[Ipupoanbie UCTOYHUKHU YTriIeBOAOPOI0B. IIpupoaHblil ¥ momyTHBIN HeTAHOM
rasbl, IX COCTaB M ucmnoiab3oBanue. Hedpth kak cmeckr yriaeBomoponoB. Coctas
He(THu U ee nepepadborka. HedrenpoaykTel.

[lepBuunas nepepadotka HedTu. [leperonka HepTr. OKTaHOBOE YUCIO OEH3MHA.
Oxpana okpy»xarolieil cpeqpl mpu HedrenepepadboTKe U TPaHCIIOPTUPOBKE HedTe-
npoayktoB. Kamennsii yrons. KokcoBanue yris. ["azudukanus yrias. Oxoaoru-
4yecKHe npo0sIeMbl, BOSHUKAIOLINE IPU MCIIOJIb30BaHUHM YIJIsl B KAUeCTBE TOILUIMBA

I'my6okas nepepaboTka
Hedtu. Kpexunr, pu-
dhopmMuHT

Bropuunas (rimy6okas) nepepabotka Hegtu. Kpexkunr. Pudopmunr

I'eneTnueckas CBA3b
MEXy pa3INYHbIMHU
KJIaCCaMH YTJIEBOJIOPO-
JIOB

'enernueckas cBsi3b MEXIy pa3- JUYHBIMU KjaccaMu yrieBozopojoB. Kaue-
CTBEHHBIE PEAKI[MU HA HEMpeIeIbHbIE YTIEBOIOPOIbI

Tanorenonponssoansie | I'aloreHOnpon3BoaHbIE YIIeBOAOPOAOB. Peaknyuu 3amenienns rajorena Ha ruji-

YIIIEBOIOPO/IOB POKCHJI, HUTPOrpyIIly, iuaHorpymnmy. /leiictBue Ha TajloreHIPOM3BO/IHBIC BOJI-
HOT'O M CIIUPTOBOTO pacTBopa menoun. CpaBHEHHE PEaKIMOHHOMN CIIOCOOHOCTH
QJIKWII-, BUHWI-, PeHIII- 1 OEH3WI- TaJIOreHuI0B. B3anumoeiicTBue auranore-
HAJIKAaHOB C MarHueM U IUHKOM. [ToHsITHE 0 MEeTaI00PraHUYECKUX COSAUHEHUSX.
Maenuiiopeanuueckue coeOUHEHUs.
Peaxmue I'punvspa.  Vcnonb30BaHME TalOTEHIIPOU3BOIHBIX B OBITY, TE€X-
HUKE U B CHHTE3€

Ob6o06mmatoree Cocrtasnenue ¢hopMyIl M Ha3BaHH yTIEBOIOPOIOB, UX TOMOJIOrOB, H30MEPOB. 3a-

MOBTOPEHHUE 10 TEME JIAHWsSI TI0 COCTABIICHUIO YPABHEHUH peakiuili ¢ yuaCTHEeM yTJIEBOJIOPOIOB; peak-

«YTIICBOIOPOIBI» U H, WTIOCTPUPYIOMINX T€HETHUECKYIO CBSI3b MEX/y Pa3IMYHBIMU KJIaCCAMH yT-

JICBOAOPOJOB
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KoHntpoisbHas

KoHTpoub 3HaHUI 110 TEME «YTIIEBOLOPOABD)

pabota Ne 2 o
TeMe « YTJIeBO-
TOPOJIBDY
TEMA 4. KHCJIOPOACOAEPXKAIIIME OPTAHUYECKHUE COEJJUHEHUS (18 4)
CriupTsl Crmptsl. Kitaccnukanms, HOMEHKIIaTypa v U30Mepus CnupToB. ['oMostoruueckuit

psaa u obmas Gopmyia MpeneNbHbIX 0JJHOATOMHBIX CUPTOB. DPU3NUEeCKnue CBOM-
CTBa MPEACIbHBIX OAHOATOMHBIX CITMPTOB. BOI[OpOI[HaSI CBA3b MCXKY MOJICKYJIaMH
U €€ BJIMJAHUEC Ha (1)I/ISI/IIICCKI/I€ CBOIiCTBa CIIMPTOB.

@uU3HOIOrnyecKoe ACMCTBUE METAHOJIA U 3TaHOJA Ha OpPraHu3M 4denoseka. IIpo-
MBIIIUICHHBIA CUHTE3 MeTaHoja. [lomyyeHue sTaHosna: peakius OpoKeHUs TIIHO-
KO3bl, ruiparanus dtuieHa. [[puMenenne MeTaHoia U 3TaHoJIa

XUMHYECKHE CBOUCTBA
CITUPTOB

XUMUYECKHE CBOMCTBA CIUPTOB: KUCIOTHBIE CBOIMCTBA (B3aUMO/JICICTBHE C
HaTpHUEM Kak Croco0 yCTaHOBJICHHS HATMYMS THIPOKCO- TPYIIIbI); peakLUy 3aMe-
LIEHUS TUPOKCUIIHLHON TPYMIIBI Ha TAJIOT€H KaK Croco0 MOMyYeHusl paCTBOpUTE-
Jeil; MeXXMOJIEKYJIsIpHAs U BHYTPU- MOJIEKYJIIpHAasl IeruapaTanus; ooOpa3oBaHue
CJIOKHBIX 3(PUPOB C HEOPraHMUYECKUMHU U OPTraHUYECKH- MU KHCIIOTAMH; TOPEHUE;
okucyenue okcuaom meau (I1), moaKucIeHHBIM pacTBOPOM NEpMaHraHaTa Kalus,
XPOMOBOM CMECBIO; PEAKIIUHU YTIEBOAOPOJIHOIO paJHKaia.

Ankorosatel. ['uaponus, ankuaupoBaHue (CHHTE3 TPOCTHIX 3(PupoB 1Mo Busbsam-
cony). [Ipocteie 3¢hupsl Kak H30MEpPHI MPeeIbHBIX OAHOATOMHBIX criupTOoB. CpaB-
HeHUE X GU3NYECKUX U XMMUUYECKUX CBOWCTB cO crupTaMu. Peakuus paciiernie-
HUS IPOCTHIX 3¢upoB noAoBoA0poaoM. [lemoncTpauuu. BzanmoneiictBue HaTpust
¢ ata”osioM. Okucnenue stanosia okcuom meau (II). 'openne stanona. Bzanmo-
JeicTBHE TPET-0yTUIIOBOTO CIIUPTA € COJSTHOM KuciaoToil. Monodopmuas peakuusi.
JlabopatopHslii onbIT 5. CBOMCTBA ATHIIOBOTO CIIUPTA

IIpakTuyeckas pabora
Ne 3. «Ilonyuyenue

[Tonydyenue 6pomaTaHa U3 3TaHONA U OPOMUA HATPUS

OpoMATaHay
MHoroaromHsbie MHoOroaToMHble COUPTHL. DTUJICHIVIMKOIb U TIUIEPUH KaK MPEACTABUTENH Tpe-
CIIUPTHI JIENTbHBIX MHOTOATOMHBIX CIIUPTOB, UX (PU3NYECKHE U XUMUYecKhe cBoicTBa. Ka-

YECTBEHHAsI PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI U €€ MPUMEHEHHE JJIs1 paclio3Ha-
BaHM TIULEPUHA B COCTaBE€ KOCMETHUECKUX cpeAcTB. CHHTE3 AMOKCaHa U3 ATH-
JEHTNIUKOJIA. TOKCMYHOCTh 3TUNIEHIVIMKOIA. [IpakTHueckoe NpUMEHEHUEe 3TH-
JICHTTIMKOJIA U TiuiepuHa. JlabopaTopHslii onbIT 6. CBOMCTBA MIHIIEpUHA
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denosnl

®enounbl. CTpoeHne, U30Mepus U HOMEHKIaTypa (eHosoB. B3anmHoe BiusHue
aTOMOB B MoJieKyJe (heHoma. PU3NUECKUe U XUMHUUYECKHE CBOMCTBA (heHOoIIa U Kpe-
30510B. Kuciorneie cBoiicTBa (peHOJIOB B CPaBHEHHWH CO CIUPTAMH: PEAKIHH C
HaTpUeM, THAPOKCUIOM HaTpus. Peakiuu 3amenieHnst B OEH30JIbHOM KOJIbIE (Ta-
JoreHupoBanue (OpomupoBanue), HUTpoBaHue). Oxucienue ¢enonos. Kaue-
CTBEHHBIE peaKIMy Ha (PEHOJL.

[Momyuenue denona. [Ipumenenue genona. Jlaboparopusrit oneit 7. CBolicTBa de-
HOJI.

Pemrenne 3ana4 u BhI-
MTOJIHEHUE YIIPAKHEHUN
1o reme «CrupThl U
(heHob»

Boinonnenue ynpaxsenuit no teme «CoupTel U (peHOJBI», HA COCTaBJICHHUE ypaB-
HEHHUM peaklui, COOTBETCTBYIOUIMX 3aJaHHBIM CXE€MaM, COJEp KallMM HEU3BECT-
HBIE BEIIECTBA.

KapGonwmpabie coenn-
HEHUsI: HOMEHKJIATypa,
M30MEepUsl, PEaKIINH
MPHUCOCTUHCHHA

KapOonunbHble coeuHeHNs. ATBACTUIBl U KETOHBI. DJIEKTPOHHOE U MPOCTPaH-
CTBEHHOE CTpPOEHHUE KapOOHUIILHOU IPYIIIb, €€ MOISPHOCTD U MOJSPU3yEMOCTb.
Knaccudukanus anbieruioB u KETOHOB.

CtpoeHne npeaenbHbIX albACTHAOB. ['OMOTOrHYecKuil psji, HOMEHKJIATypa,
W30MEPHs IPEIEIbHBIX albJACTH/IOB.

CrpoeHue MOJIEKyYJIbl alleTOHA.

["'omonoruueckuii pssi, HOMEHKIATypa U u3oMepus ketoHoB. O0mas ¢popmyna
MpeiebHBIX allbJIETUI0B U KeTOHOB. Pu3nyeckue cBoicTBa hopManbaeruia, ame-
TanbJerunaa, aleTona. [lonsamue o KemoeHoIbHOU Maymomepuy KapOOHUNbHBIX CO-
eOuHeHUl.

XUMHUYECKUE CBOKMCTBA IPEEIbHBIX JIbJETUI0B U KETOHOB. Peakuiuu npucoeau-
HEHUS BOJbI, CIIHPTOB, [IHAHOBOAOPOAA U ruapocyibpura HaTtpus. CpaBHEHUE

peaKHHOHHOﬁ CIIOCOOHOCTH AJIBACTUI0B U KETOHOB B PCAKIUAX ITPUCOCANHECHUA

XuMu4decKkrue CBOMCTBA
Y METObI MTOTYUYEHUS
KapOOHWJIBHBIX COCJIU-
HEHUM

XHMMHYECKUE CBOMCTBA IMPECIbHBIX alIbJCTUI0OB U KETOHOB. Peakiuu 3amerrie-
HUS aTOMOB BOJIOPO/IA IIPH

-yriepoaHoM aToMe Ha rayioreH. [lonmumepusaius popMaibaeruia u aneTasibe-
ruaa. CHHTE3 CIIMPTOB B3aUMOJICHCTBHEM KapOOHMIBHBIX COSIMHEHHI C pEaKTH-
BoM ['puHbspa.

OxucieHre KapOOHUIBHBIX COCTUHCHHIA.

OCOOCHHOCTH peaKIui OKUCIICHUs arleToHa. CpaBHEHUE OKUCIICHUS aJlbJICTH]IOB
U KeTOHOB. ['mapupoBanue. BoccraHOBIeHHE KapOOHHMIIBHBIX COCIMHCHHN B
cnupThl. KauecTBeHHBIC peakiiuy Ha allbJACTHIHYIO TPYIITY (peakius «cepeopsi-
HOTO 3epKaiiay, B3aumoaeicteue ¢ ruapokcuaom meau (I1)). Ocobennoctu ¢op-
Mainpaeruaa. [lonydeHne nmpeaenbHbIX allbJACTHIOB: OKHCICHUE CITUPTOB, THpa-
tais anerwiacHa (peakuus KydepoBa), OKHMCIACHHMEM JTHJIECHA KHCIOPOJOM B
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npucyrctBun xinopuzaa nawiaaus (II). Ilomyuenune aneroHa okuciaeHueM mpona-
HOJIa-2 W Pa3JIOKEHUEM KaJIbLIMEBOW MIIM OapueBOW CONM YKCYCHOH KHCIIOTBI
ToKCHYHOCTH anpaeruioB. BakHelnue nIpeacTaBUTeNN albICTHI0B

[IpakTuyeckas padora
Ne 4. «Ilomyuenue are-
TOHA»

HOHyLIGHI/Ie aleToHa U3 alcrara KajJlblUusad U U3YUYCHUEC €TI0 CBOICTB

KapOoHOBBIE KHCITOTHI

KapGonossie kuciotel. CTpoeHHE NpeaeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnotT. Knaccudukanus, n3omepus 1 HOMEHKJIATypa KapOOHOBBIX KHUCIIOT.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIbHOM Tpymiibl. ['oMoo-
rU4ecKkuil psa u obmast popmysia npeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUC-
not. dusnueckue CBOMCTBA MPEeIbHBIX 0JJHOOCHOBHBIX KApOOHOBBIX KUCIIOT Ha
IIpUMEpPE MYpPaBbUHOM, YKCYCHOM, IIPOIIMOHOBOM, MaJJbMATHHOBOM M CTE€ApUHO-
BOH KHUCIJIOT. BoopoaHbIe CBsI3M, accolnanus KapOOHOBBIX KUCIOT. XUMUYECKHE
CBOMCTBA MPEETHHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. KHCIOTHBIE CBOIA-
CTBa (U3MEHEHHE OKPACKH MHIUKATOPOB, PEAKLUU C aKTUBHBIMU METaJIJIaMH, OC-
HOBHBIMH OKCHJAMH, OCHOBAHUSIMH, COJISIMHU).

N3menenue cuiibl KapOOHOBBIX KMCIIOT MPY BBEACHNUHU TIOHOPHBIX U aKIIENTOPHBIX
3aMECTUTENIEH.

B3anmoneiictBue kapOOHOBBIX KHCJIOT CO CIUpTaMU (peakius dTepuduKaIim),
00paTUMOCTh peaklUy, MEXaHU3M peakuuu sTepudukanuu. ['anoreHupoBanue
KapOOHOBBIX KHUCIOT B OOKOBYIO 11enb. OCOOEHHOCTH XUMHUYECKHX CBOHCTB MY-
PaBbUHOM KUCIIOTHI.

[Tonydyenue mpenenbHBIX OHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE ajlb-
JIETUJI0B, OKUCIIEHUE MIEPBUYHBIX CIIUPTOB, OKUCJICHNE aJIKaHOB U aJKEHOB, TU/I-
POJIM30M TFeMUHANbHBIXTpUrajioreHu10B. [lonydyeHnne MypaBbMHONW U YKCYCHOM
KHCJIOT B MPOMBINUICHHOCTH. [IpuMeHeHre MypaBbUHOM U YKCYCHOW KHCIIOT.
Bricmue npenenpHbie KapOOHOBBIE KUCTOTHL. JIabopaTtopHsIii onbIT 9. CBolcTBa
YKCYCHOM KHCJIOTBI

IIpakTuyeckas pabora
Ne 5. «Ilonyuenue yk-
CYCHOH KHUCJIOTBI U U3Y-
YEHHE €€ CBOMCTBY

[TonmyuyeHue yKCyCHOM KUCIIOTHI U U3yU€HHE €€ CBOICTB

q)}IHKI_[I/IOHaJIBHBIe npo-
HU3BOOHBIC Kap6OHOBBIX
KHUCJIOT

@OyHKIMOHATIbHBIE TPOM3BO/IHBIE KAPOOHOBBIX KHCIIOT.

XJTOpaHTUJIPUIBI U aHTUIPUIBI KApOOHOBBIX KUCIIOT: MOTy4eHue, rujaponuns. [o-
JTy4YEHUE CIOKHBIX 3(UPOB C UCIOIB30BAHNUEM XJIOPAHTUIPUIOB U aHTUIPUIIOB
kucnotT. Cnoxusle 3¢upbl. CTpoeHUe, HOMEHKIATypa U U30MEpUS CIOKHBIX IPH-
poB. CioxHbIEe 3pHUPBI KAK U30MEpPbl KAPOOHOBBIX KUCIIOT (MEXKKIaccoBasi H30Me-
pusi). CpaBHeHHE (PU3HMUECKUX CBOMCTB M PEAKIIMOHHOMN CIIOCOOHOCTH CIIOKHBIX
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3(pHUPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. [ maponu3 cnoxueix 3¢upos. Cro-

COOBI TIOJTYYEHHUS CIIOKHBIX d(UPOB: dTeprPUKaLUT KAPOOHOBBIX KUCIOT, AllHIH-
POBaHHWE CIIUPTOB M AJTKOTOJISTOB TAJOT€HAHTUAPUIAMH U aHTUAPUIAMU, aJTKUIIN-
poBaHHeKapOOKcHIaT-nOHOB. [IprMeHeHne CII0KHBIX 2(UPOB B MHUILEBON U Map-
(broMepHOI MPOMBIIIIECHHOCTH. AMHJIBI KAPOOHOBBIX KUCIIOT: TIOJTYYCHUE U CBOM-
CTBa Ha IIpUMepe areTaMuIa.

Comm Kap6OHOBI>IX KHCJIOT, UX TCPMUYCCKOC PA3JI0KCHUEC B IIPUCYTCTBUU HICIIOYH.

CuHTe3 KapOOHUIIBHBIX COEMHEHUN Pa3IokKEeHHEM KaJlbLIUEBbIX coJieit KapOOHO-
BbIX KUCIIOT. JIaGopaTopHslii onbIT 10. Cosi KapOOHOBBIX KUCIOT

[IpakTnueckas padota
Ne 6. «Cunres >THIIaLe-
TaTay

CuHres driiiamnerara

Mmuoroo6pasue kap6o-
HOBBIX KHUCJIOT

Here)IeJ'IBHBIe " apOMaTUYCCKUC KHUCJIOTHI: OCOOCHHOCTH HX CTPOCHUA U CBOICTB.

[Ipumenenne OeH30MHON KUCIOTHI. Bricine HenmpeneabHble KapOOHOBBIE KHC-
70ThI. /IByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI: OOIIHE CIIOCOOBI MOIYYEHHUS], OCO-
OeHHOCTH XUMHUYECKHX cBOMCTB. lllaBeneBas u MajoHOBasI KUCIOTA KaK MpeAcTa-
BUTEJH TUKAPOOHOBBIX KUCIOT.

ApomaTudeckre TUKapOOHOBBIE KHCIOTHI ((raneBas, ndodranenas u Tepedrae-
Basi KUCJIOTHI).

[TonsiTe 0 THIPOKCUKAPOOHOBBIX KUCIOTaX M UX MPEICTaBUTENSAX MOJIOYHOH,
JUMOHHOM, sI0JJOYHON W BUHHOM KHCIOTaX. 3HAYCHHE W NMPUMEHEHHE KapOOHO-
BBIX KUCJIOT

Pemenue 3aay u BbI-
MOJIHEHUE YTIPAKHEHUN
o reme «KapOoHoBbIE
KHUCTIOTBI»

Boinonuenue ynpaxksenuit no teme «KapooHOBBIE KUCTOTHI», HA COCTaBJICHUE
yYpaBHEHUI peakiifii, COOTBETCTBYIOIIMX 3aJaHHBIM CX€MaM, COJepKaIIUM Hen3-
BECTHBIE BelecTBa. Pelenue 3a1a4, BbIBOJ MOJIEKYJISIPHOM (hOpMYyJibl KapOOHO-
BBIX KHCIIOT.

CocTraBiieHHE CXeM CHHTE3a 33JJaHHBIX COeIMHEHUN

Ob6o06maroiuit ypox

o reme «Kucnopo-
COJIepIKaIIie OpraHu-
YEeCKHUE COCOUHEHUS

3a,Z[aHI/I${ 110 COCTAaBJICHHIO ypaBHCHI/Iﬁ peaKHI/Iﬁ C Yy4aCTUECM KHCJIOPOACOACPIKA-
IMUX OPraHUYCCKHX COCHHHCHHﬁ; peaKHHﬁ, HWJUTIOCTPUPYIOHIUX TCHCTUYCCKYHO
CBA3b MCXKY HUMU.

CocraBiieHue ypaBHeHI/Iﬁ 110 3aJaHHBIM CXCMaM npeBpameHI/Iﬁ

KonTponbnas pabota
Ne 3 o Teme «Kucno-
poacoaep Kalume opra-
HUYECKHE COCTUHCHUS

KonTpons 3HaHMiI 10 TEME
«Kucnopozaconepxaiine opraHM4eCKUe COEINHEHUS

TEMA 5. A30T- U CEPOCOJEPKAIIIME COEJUHEHUA (5 4)
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AMUHEBI

Amunel. Knaccuguxayusi no muny yeneeo000pooH020 paouKkaia u 4uciy amuHo-
2pynn 6 MoneKy/e, HOMeHKIamypa, usomepus amunos. llepsuunvie, mopuunvle u
mpemuunble AMUHbL. DNEKMPOHHOE U NPOCMPAHCIMEEHHOE CIPOEHUEe NPEOebHbIX
amunos. Puzuueckue ceolicmea AMUHOS.

AMmunsl Kak opeaHuieckue OCHOBAHUSL:

peaxyuu ¢ 00otl, kucromamu. Conu arkun- ammonus. Peakyus copenus amunos.
Anxunupoganue u ayuiuposanue amuHos.

Peakyuu amunos c azsomucmou kuciomou.

Tonyyenue aMIHOB ANKWJIUPOBAHUEM aMMHaKa U BOCCTAHOBJIIEHUEM HUTPOTIPO-
W3BOJHBIX YTIIEBOIOPOIOB, U3 cClIUPTOB. [IpuMeHenne aMuHOB B (papmarieBTHIe-
CKOH mpoMmbIlIeHHOCTH. JlemMoHcTpannyu. OCHOBHbIE CBOWCTBA aMUHOB

ApOMaTHYEeCKUE aMUHBI

ApoMarndeckue aMUHBI. AHHJIMH KakK MPEJICTAaBUTENIb apOMATHUECKUX aMHHOB.
Crpoenue anwimHa. B3auMHOe BIHSHHE TPy aTOMOB B MOJIEKYJI€ aHHWJIMHA.
BnusiHue 3amectuteneil B apoMaTHYECKOM SIIPE HAa KUCITOTHBIE U OCHOBHBIE CBOM-
cTBa apwiIaMUHOB. [[puuYnHBI 0CTa0IeHHs] OCHOBHBIX CBOMCTB aHUJIMHA B CPaBHE-
HUM C aMUHAMU MPEIEITHHOr0 psifa. XUMUYECKHUE CBOMCTBA aHUJIMHA: OCHOBHBIC
CBOMCTBa (B3aMMOJICHCTBHE C KHCIIOTAaMH); PEaKIMU 3aMEIICHHSIB apoMaTHye-
CKoe sapo (TaJIoreHupoBaHKe (B3aUMOACHCTBHE C OPOMHOM BOJIOI ), HUTPOBAHUE
(B3aMMOICHCTBHE C a30THOW KHCIIOTOW), CYJIb()HpOBaHNE); OKUCICHHE; aJTKHIIIN-
pOBaHME U allUJIMPOBaHUE MO aTomy a3oTa). [lonydyenue anminHa (peakuus 3u-
HUHA).

AHWIMH KaK CbIpbe JJIsi MPOU3BOJCTBA AHUJIMHOBBIX Kpacutenei. CHHTE3bl Ha
ocHOBe aHwinHA. JleMoHcTpanuu. KauecTBeHHbIE peakMy HAa aHWJIWH. AHUITHU-
HOBBIE KpacUTEIN

Cepoopranuueckue coequHenus. [IpeacraBienue o cepoopraHuuecKux coeuHe-
HUsiX. OCOOEHHOCTH UX CTPOEHHUS M CBOMCTB. 3HAUEHUE CEPOOPraHUYECKUX CO-
€IUHEHUN

FeTepOHI/IKJ'II/ILICCKI/IC
COCINHCHUA

I'erepouukiibl. @ypaH U MUPPOI KaK MPEICTABUTENN MATUUICHHBIX T€TEPOIIUKIIOB.
[Ipupoa apoMaTHYHOCTH MATUWICHHBIX T€TEPOIIUKIOB. DJICKTPOHHOE CTPOCHHE
MOJIEKYJIbI TUPPOJIA, APOMATUYECKUI XapakTep MoeKybl. KucioTHbie cBOiiCcTBa
nuppoJa.

[IecTuuieHHrle rere-
POLIUKIIBI

Iupuoun rax npeocmagumens WeCMUUNEHHBIX 2eMEPOYUKN08. DNEeKMPOHHOE
cmpoenue MONeKyIbl NUPUOUHA, apomMamuyeckuil xapakmep moaexkyavl. OcHog-
Hble ceoticmea nupuouHa. Paznuyue 6 nposgieHuu 0CHOBHbIX CEOUCME NUPPOA U
nupuouna. Peaxyuu nupuouna: snekmpoghunvroe 3ameujenue, 2UuOpuposanue, 3a-
MewjeHue amomos 8000po0a 8 NONoNCeHUU Ha cuopokcoepynny. Iuxorunst u ux
oxucnenue. Kemoenonvnas maymomepus euopoxcunupuouna. Ilpeocmagnenue
06 umuoazone, nunepuoure, NUPUMUOUHe, HUKOMUHe, AMpPONUHe, NypuHe, nypu-
HOBbIX U NUPUMUOUHOBBIX OCHOBAHUSX
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Oo6o0mmaromiee
IMOBTOPEHUE IO TEME
«A30T- U cepocoaepxa-
A€ OPraHUYECKUE BE-
LIECTBaY

3aiaHusl MO COCTaBJICHUIO YPaBHEHUM peaklUil ¢ y4aCTHEM a30T- U CEpOCOep-
JKAIUX OPraHUYECKUX COEAUHEHMI; peaKUUid, WLTIOCTPUPYIOIINX T€HETUYECKYIO
CBA3b MCIKAY HHUMMH. CocraBienue ypaBHeHI/Iﬁ 110 3alaHHBIM CX€MaM IIpEBpa-
IEHUI

TEMA 6. BUOJIOI'MYECKU AKTUBHBIE BEIHLIECTBA (16 4)

OO01as xapakrepu-
CTHKa YTJICBOJOB

Oo6mas popmyna yriaeBonoB. Kinaccudukamus yrieBogoB. MOHO-, OJIUTO- U T10-
naucaxapuipl. [Ipumenenre u Ouonornyeckas poiib yriaeBoaoB. OKUCIIEHUE yrie-
BOJIOB — MCTOYHHMK OHCPI'HHU XKUBBIX OPraHnu3MOB

Crpoenue MoHOCaxapu-
JOB. JIMHEHbIE U ITUK-
JIMYECKUE CTPYKTYPHI

®duznyeckue CBOMCTBA U HAXO0XKJIEHUE YIIIEBOAOB B IPHUPO/IE (HA MPUMeEPE TIII0-
KO3bI U PpyKTO3bl). JINHENHAs U UKInYecKasi (GOpMbI IITIOKO3bI U PpyKTO3bL. [1u-
panosvl u pypanoszvi. Dopmynsl Guiepa u Xeyopca. [lonarue o Tayromepun Kak
BHJIC N30MEPHUU MEXKTY IIUKIN- YeCKOW 1 TUHEHHOW popMamu. DpyKTo3a KaK U30-
Mep rioko3bl. Pubo3a u nezokcupubosa. JlemoncTpanuu. PactBopumocTs yrieBo-
JIOB B Boje M dTaHoue. JJabopaTopHsIi onmbIT 1 1. CBOWCTBA TIIFOKO3BI

XUMHYECKHE CBOUCTBA
MOHOCaXapHuJI0B

XUMHUYECKUE CBOMCTBA TIIFOKO3bI: OKUCIICHUE XJIOPHOW WU OPOMHOM BOJIOH, OKHC-
JIEHUE a30THOM KHUCJIO- TOM, BOCCTAHOBJIEHUE B IIECTUATOMHBIN CIIUPT, AYUIUPOBA-
HUe, alIKUIUPOB8aHUe, N30MEPU3AIIHS, KAYSCTBEHHBIC PEAaKITUU Ha TIIOKO3Y (dKCIIe-
pUMEHTaJIbHbIE IOKA3aTEIbCTBA HATMYUS AJIbIETUHON U CIIMPTOBBIX TPYIIN B
TJTFOKO3€), CIIMPTOBOE U MOJIOYHOKHUCIIOE OposkeHHE. | TMKO3UTHBIN THIPOKCHIT,
ero crienuduieckue cBorctra. [lonstue o riamko3uaax. [loHaTue o raoKo3uaaxX,
MX Hax0XJAeHUHU B npupojie. [lonydenue rirokossl.

Jucaxapuibt

Hucaxapunel. Caxaposa Kak MpeACcTaBUTE b HEBOCCTAHABIUBAIOIIMX JUCaXapH-
noB. CtpoeHue, pu3nuecKkne 1 XUMUYECKHUE CBOMCTBA caxapossl. ['uaponus auca-
xapuioB. [TonyueHnue caxapa U3 caxapHoil cBekybl. [I[puMeHeHne caxapossl

ITonucaxapu bl

[onmucaxapuapl. Kpaxman, riIMkoreH M Le/UIrojIo3a Kak OMOJIOrMYecKue IOoJIu-
Mepsl. Kpaxmai kak cMech aMHJ103bl M aMHJIONIEKTUHA, €r0 (PU3HMUECKUE CBOICTBA.
XUMHUUYECKUE CBOMCTBA Kpaxmaja: THIPOJIN3, KaueCTBEHHAs! PeaKlus C HOJIOM U
ee IpUMEeHeHHe 7151 0OHapy KEeHUs Kpaxmaja B poaykrax nutanus. Llemnronosa:
CTpoeHue U (pru3nyeckue CBOMCTRA.

XUMHUUECKUE CBOMCTBA LEJIIIOJIO3bl: THIPOIIN3, 00pa30BaHUE CIOXKHBIX I(PHPOB.
[Ipumenenne kpaxmaia 1 1esurono3bl. [IpakTnueckoe 3HaUYEHUE MTOIMCAXAPUIOB.
JlaGopaTopHslii onbIT. OnipeeneHne Kpaxmana B MPOyKTax MUTaHUS

[IpakTiaeckas paboTa
Ne 7. «'upponus

[IpuroroBnenne kpaxManbHOro kieiicrepa. KauectBenHas peakiiyst Ha Kpaxmal.
I'maponus kpaxmaia B KUCJION CpeJie IPU KUIITYEHUH pacTBOpa. DKCIEPUMEHTANb-
HO€ MOATBEPKACHUE PEAKIIMHI THAPOJIN3a Kpaxmala
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Kpaxmajia»

Pemenue 3a1aun BuI-
IIOJIHEHUE YIIPAKHEHUN
0 TeMe « YTIIEBOJbD»

BeinonHenue ynpaxHEHHN 110 TeMe
«YTIIEeBOABDY, HA COCTABJICHUE YPABHEHUI PEaKINil, COOTBETCTBYIOIIMX 33/ IaHHBIM
CXeMaM, COJIEpXKallluM HEU3BECTHBIE BellecTBa. Perenue 3agau

Kupsl u macna

XKups! kak crnoxHbIe 3(QUPHI TIUIEPUHA U BHICIINX KapOOHOBBIX KHCIOT. PacTu-
TEJIbHBIE U JKUBOTHBIE )KUPBI, UX cOCTaB. PU3HUECKHUE CBOWCTBA JKUPOB. XUMHYE-
CKHE CBOMCTBA )KMPOB: THAPUPOBAHNE, OKUCICHHUE. [ MAPOIN3 NI OMBUICHHUE JKH-
POB Kak crioco0 MPOMBIIIIEHHOTO MOJIY4YEeHUsI COJIel BBICIINX KapOOHOBBIX KHC-
not. 'maporennsanus xxupoB. [IpuMenenne xxupoB. MbuI4 Kak coJI BBICIIHUX Kap-
OOHOBBIX KHCIOT. Moromiue cBoiicTBa Mblia. JJaboparopHblit onbIT. XKupbl 1 ux
CBOMCTBA

AMMWHOKHACIOTEI

CocraB, CTpoeHHE W HOMEHKJIATypa aMHHOKHUCIOT. ['OMOJOrHMYecKuil psn
MpeiebHBIX aMUHOKHUCIIOT. M30Mepus npedenbHblx amunokuciom. Onmuye-
ckas uzomepusi. OU3NUeCKue CBOWCTBA MPENETbHBIX aMHUHOKHUCIOT. OCHO8-
Hble aMUuHOKuciomol, obpasyrowue denku. CnocoObl MOTyUYeHUsI aMUHOKHC-
J0T. AMHHOKHUCIIOTHI Kak aM(OTEpPHBIE OPraHUUECKHE COSTUHEHNUS, PaBHOBE-
CHUsl B pacTBOpax aMHUHOKHUCIOT. CBONCTBAa aMHUHOKHUCIIOT: KMCIOTHBIE U OC-
HOBHBIE CBOMCTBA; al[JIMPOBAHUE aMUHOTPYIIIIBL; dTepU(UKALINS; peaKLUU C
a30TUCTOMN KucnoToi. KauecTBeHHBIE peakuy Ha aMUHOKHCIIOTBI C TUPOK-
cugom meau (1), nuneuopurom, 2,4 ounumpogpmopbdenzonom.

Criennuryeckue KaueCTBEHHbIE peaKlMi Ha apOMAaTUYECKUE U TeTePOIUKINYe-
CKHE€ aMUHOKHCIIOTHI C KOHIICHTPUPOBAHHOW a30THOM KUCJIOTOM, Ha IIUCTEHUH C
areratom cBuHua (II). buonorndyeckoe 3HaueHne amMuHOKUCIOT. OOIACTH TIPH-
MEHEHUS] aMHUHOKHUCIIOT.

IlenTrnabl

[Tentuael, ux crpoenue. [lentuanas cBA3b. AMUAHBIN XapakTep NENTUIHON CBS3H.

CuHTe3 nenTuoB. ['uapoaus nentuaoB

benxn

Bbenku kak npupoaasie 6uononumMepsl. CocTaB U CTpoeHHE OEIKOB.
Ilepsuunas cmpykmypa 6enkog. Xumuueckue memoosbl YCMAHOBLEHUS AMUHO-
KUCTIOMHO20 cocmasa u nociedosamenviocmu. OepMEeHTATUBHBIA THAPOIU3
6enkoB. BropuuHas cTpykTypa O6€JIKOB: -ClHpab,

-CTpyKTypa. TperTuuHas u 4eTBepTHYHAs CTPYKTYpa OenkoB. JlucyibduaHbie Mo-

KA 1 MOHHBIE M BaH-Jep-BaajbCoBbI (TuapodoOHbIe) B3auMoieHCTBUSL. XUMHU-
YecKHue CBOMCTBA OEJIKOB: TMIPOJIN3, JICHATYpalHs, KaueCTBEHHbIE (LIBETHBIE) pe-
akiuu Ha Oenku. buonornyeckue Qynkiuu OenkoB. JlabopaTopuslii ombiT 12.
I[BeTHBIE peakiuy OEIKOB

Crpykrypa

HYKHGI/IHOBLIC KHUCJIOTHI. HyKJ'Ie03I/II[BI. HyKJ'ICOTI/II[BI. HYKJ'ICI/IHOBBIC KHUCJIOTHI KaK
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HYKJIICMHOBBIX KUCJIOT

npupoaHble noauMmepsl. CoctaB U cTpoeHue HykienHoBbIX kuciotT (JJHK u PHK).
['u1poan3 HyKIEUHOBBIX KUCIIOT

buonoruueckas ponb-
HYKJIICMHOBBIX KUCJIOT

Ponp HyKIE€MHOBBIX KHCIIOT B )KM3HEAEATEIbHOCTH Oprann3MoB. @ynkunn JJHK u
PHK. KoMIuieMeHTapHOCTb.

['eHeTH4eCcKUN KOO

[IpakTuyeckas padora
Ne8. «nenTudukanus
OpraHUYeCKHX Be-
IECTB»

Pemenne kauecTBEHHBIX 3a7]a4 HA PACIIO3HABAHUE KUCIOPOJICOACPIKAILINX OPraHu-
YEeCKUX COENMHEHUN

O6o6matolee noBTO-
peHue 1o remam «A30T-
coJieprKalire u 61uoso-
T'MYC€CKHU aKTUBHBIC Op-
TaHUYECKHE BEIICCTBAY

3aaHus IO COCTABJIEHUIO YPAaBHEHUH pEeaKIMii ¢ yYaCTHEM a30TCO/IEPKaLIUX U
OMOJIOrMYECKH aKTUBHBIX OpraHu4ecKux BeulecTB. CocTaBlIeHUE ypaBHEHUH 110
3aJlaHHBIM CXeMaM IpeBpalieHuil. PacueTsl Mo XumMuueckum GpopmyJsiaM BEIIECTB
Y YPABHEHUSIM XUMUYECKUX PEAKIUN

l'omoBas mpomexxyTou-
Has atTectamust. KoH-
TpoJsibHas paboTtaNe 4

KonTposne 3Hannit

TEMA 7. BBICOKOMOJIEKYJIAPHBIE COEJJUHEHMUS (64)

[Tonumepsl

3BeHO, cTeneHb nonuMepu3anii. OCHOBHBIE CITOCOOBI OTYyUYEHUS! BBICOKOMOJIEKY-
JISIPHBIX COEIMHEHUMN: PeaKIMK MOJIMMEpHU3aluu U oJMKoHAeHcauuu. Cononume-
puzanusa. CTpoeHue u CTpyKTypa MoJIUMepOoB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB
OT CTPOEHUS MOJIEKYI

[TonumepHbie MaTepu-
aJbl

Knaccudukanus monmmepoB: IIacTMacchl (IJIACTHKH), 37acTOMEphl (KaydyKH),
BOJIOKHA, KOMITO3UThl. COBpEeMEHHbIE IJIaCTMACChI (TUIaCTUKU ) (OTUITUIICH, TIOTTH-
IPOMNUJICH, MOJUCTUPOJ, MOTUBUHUIXIOPUT, (TOPOILIACT, MONMUITUIEHTEepedTa-
Jat, aKkpui-OyTaIueHCTUPOJIbHBIN MJIACTHK, MOIUKapOoHaThl). TepMoriacTuyHbIe
U TEPMOPEAKTUBHBIE TTOJTHMEPHI.

®enondopmanbaeruanbie cMoibl. Komno3utHeie MaTepuasl. [lepcnexmugul uc-
NOIb308AHUSA KOMNO3UMHBIX MAMEPUANO8.

Yenennacmuxu

[TonmmmepHbIE MaTepu-
aJIbl

Bounokna, nx knaccudukanus. [Ipuponnsie 1 xumuyeckre BoslokHa. VickyccTBeH-
HBbIC ¥ CHHTETHYECKHUE BOJIOKHA. [IoHATHE O BUCKO3€ M aneTratHoM BOJIOKHE. [1o-
au3(UpHbIE U OJIMaMUHbIE BOJIOKHA, UX CTPOECHUE, cBOMcTBa. [IpakTHueckoe uc-
I10JIb30BAHHUE BOJIOKOH.

Onacromepsl. [IpuponHblii 1 cuHTeTHYECKH Kaydyk. Pe3una u s36ouut. [lpumene-
Hue nonumepos. Cunmemuueckue nienku. Membpanul. Hosbie mexnonozuu
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OaNbHeNe20 COBEPUEHCMBOBAHUS NOIU MEPHBIX MAMEPUAiog. JleMOHCTpaLuH.

O06pa3usl actTukoB. Koutekius BosiokoH. [ToiaukoHIeH AN STUIICHTITUKOIIS C
TepedraneBoit kucioToi. JlabopatopHsiid onbIT 13. OTHOIIEHNE CHHTETUYECKIX
BOJIOKOH K PACTBOPaM KHCJIOT U IIEJIOYCH

[IpakTuyeckas padora
Ne 10. «PacnioznaBanue
BOJIOKOH)

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCliO3HaBaHHUE IJIaCTMACC

[IpakTnueckas padota
Ne 10. «Pacno3HaBanue
BOJIOKOH))

Pemenne OKCIICPUMCHTAJIBHBIX 3aa4 Ha paClioO3HaBaHUEC BOJIOKOH

1

3aKIIOUnUTENbHBIA YPOK

O6o6mmatoiee NOBTOpeHHe 1o Kypcy «Opranuyeckasi XUMHUsD)

Bcero 102 yaca
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KaneHz[apHO — TEMATUYIECCKOC NIIAHUPOBAHUEC 115 11 xkaacca

Tema
YPOKa

Conep:xanue

Jlara mo
IUIAHY

Jara

(daxr-as

TEMA 1: HEMETAJUIBI (31 4.)

Knaccudukanus npocTsix
BEIIECTB.
Bonopon

Knaccugukanus HeopraHnueckux BeIIeCTB.

DneMeHTbl METaJUIbl U HEMETaJUIbl U UX nosoxeHue B Ilepuonnueckoit

CUCTEME.

bnaroponnsie (nHepTHBIC) Ta3bl. OOIIas XapaKTEPUCTUKA JIEMEHTOB TJIaBHON
noarpynnel VIII rpynmsl. OcoOeHHOCTH XUMUYeckuX cBOMCTB. [Ipumenenue Ona-
ropoJHeIX ra3oB. Bogopon. [lonyuenue, pusnueckrue u XuMH4ecKrue CBOMCTBa
(peakuuu ¢ MeTaJUIaMH U HEMETaJlJIaMH, BOCCTAaHOBJICHHE OKCUIIOB U COJIEH ).
II79100)701158

TonnuBHbIE 351eMeHTHI. JlemoHcTpanuu. ['openne Bogopoaa

T"anorenst

[Manmorensl. O61mas xapakTepUCTHKA 3JIEMEHTOB I1aBHOM noarpynmns! VII rpynmsl.
®uU3MYECKUE CBOMCTBA MPOCTHIX BEMIECTB. 3AKOHOMEPHOCTH U3MEHEHUSI OKUCITU-
TEJIbHOM aKTUBHOCTH T'aJIOTE€HOB B COOTBETCTBUU C UX MOJIOKEHHUEM B ITEPUOIH -
yeckol Tabnuiie. ['aoreHoBo10po bl — MOJyYeHHUE, KUCIOTHBIE M BOCCTAHOBH-
TeJIbHBIE CBOMCTBA. ['a10reHOBOA0POAbl, FaJIOT€HOBOIOPOIHBIE KUCIOTHI U UX
COJIH.

HOpr,Z[OK BBITCCHCHHS I'aJIOTCHOB U3 paCTBOPOB IraJIor€HU10B

XJop

XJ0p — MOJy4YeHHEe B MPOMBIIUIEHHOCTH U JIAOOPAaTOPUU, PEaKIUU C MeTall-
JaMH ¥ HeMeTallaMu. B3anmoneiicTBre Xjopa ¢ BOJOW 1 pacTBOPaMU LIEJIOUEH.
Lennou mexanusm peaxyuu 83aumooeticmauss xaopa ¢ 600opodom. Qbeszapa-
JHCUBAHUE NUMBEBOLL 80O XTIOPOM. XpaHeHue U MpaHcnopmuposKa Xaiopa.
Hemonctpauuu. [Tonydyenue xnopa (ONbIT B IPOOHUPKE).

JlabopatopHsiii onbiT 1. [TonydyeHue xopa U U3yYeHHE €ro CBONCTB

Kucnoponusie coenunenus
XJiopa

KI/ICJ'IOpOI[HLIe COCIMHCHUA XJI0pa. rI/IHOXJ'IopI/ITBI, XJIOpAThl U IICPXJIOPATHI KaK TH-
IMUYHBIC OKUCIIUTCIIN.
I[eMOHCTpaIIHH. OxucnuTenbHbIE CBOMCTBA pacTBOpa r’iioXJIOprUTa HATPHUSL.

JlaGopaTtopHslii onbIT 2. CBOICTBA XJIOpCOIEpKAIIUX OTOeNMBaTenen

XJIOPOBOAOPOA.
ConsiHas Kuciora

XJ'IOpOBO,Z[OpO,Z[ — HOJYYCHUC, KUCIIOTHBIC U BOCCTAHOBUTCIILHBIC cpoiictBa. Co-
JIsTHas KUCJIoTa U e¢ colin. KauecTBeHHBIE PCaKn Ha TaJIOTCHUI-NOHBI

®rop, 6pom, iox u ux

du3nyecKue CBOCTBa MMPOCTBIX BEHICCTB.
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COCOIMHCHUA

Ocobennoctu xumun propa, Opoma u iona. Kauecrsennas peakius Ha iioa. [Tpu-
MEHEHUE rajoreHOB U UX BAKHEHIINX coeauHeHul. JleMoHeTpamuu. OIbITHI ¢
OpomHoli Bozioi. JIaGopaTopublii onbIT 3. CBolicTBa OpoMa, Holla M X CoJei

[TpakTuaeckas padora No 1.
Pemrenne skcnepuMeHTab-
HBIX 3a]1a4 110 TEME
«I"amoreHs»

Pemenue sxkcnepuMeHTanbHbIX 3a1a4 TeMe «l anoreHbn»

XaJbKOTeHBI

DIeMEeHTHI TOArPYIIbI Kuciopoaa. Ooias xapakTepUCTHKA YJIEMEHTOB TJIaBHON
noarpynnsl VI rpynmel. @u3ndeckue cBOWCTBA MPOCTHIX BEUIECTB

O30H — ayoTpOIHAs MO-
nuuUKaIms KUCIopoaa

O30H Kkak autoTponHas Moaudukanus kuciopoaa. [lonydyenne ozona. O30H Kak
okuciutenb. [lo3uTHBHAS U HETaTUBHAS POJIb 030HA B OKpYyXkartorieit cpene. Cpas-
HEHHUE CBOMCTB 030HA U KUCIOPOJa

[Iepoxcua Bomopoa u ero

BO)Ia " IIEPOKCHJ BOJOPOaa KaK BOAOPOJAHBIC COCIUHCHMA KUCIOPOJa — CpaBHC-

HPOU3BOIHEIE Hue cBoiicTB. [lepokcu BOIOpoaa Kak OKHCIUTENb U BOCCTaHOBUTEND. [1epok-
CHUJIbI METAJIJIOB
Cepa Cepa. Anmnotponusi cepbl. PU3NYECKHE U XUMHUECKHUE CBOMCTBA Ccepbl (B3aUMO-

NeCTBHE C METAJUIaMH, KHCIOPOIOM, BOJIOPOIOM, PaCTBOPAMHU LIEJI0OUEH, KHCIIO-
TaMHOKHCIIUTENSIMH). B3anMoneiicTBue cepbl ¢ cynb(hUTOM HaTpus ¢ oOpazoBa-
HueM Tuocyibdara Hatpus. demoncTpanun. [lnasnenue cepel. ['openue cepsl B
KHCIIOpO/IE.

B3anmopeiicTBue xesesa ¢ cepou

Ceposogopon. Cynbhusl

CepoBollopoJT — TIOIYYCHHE, KUCIOTHBIE M BOCCTAHOBUTEIBHBIC CBOWMCTBA.
Cynwsounst. Jucynoghan. Ilousmue o nonucyrvghuoax. JJlemonerpanuu. I openrne
CEepOBOJIOPO/IA.

OcaxaeHue cyiabhuion

CepHUCTBIH Ta3

CepHuUCTBIN ra3 Kak KUCIOTHBIN OKkcuA. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHbIE
CBOIiCTBa cepHUCTOro rasza. [lomyueHne cepHUCTOro ra3a B IPOMBIIUIEHHOCTH U
naboparopuu. CepHucras kucinota u ee conu. Jdemoncrpauuu. CBoiicTBa cep-

HHUCTOI'O Ira3a

CepHblif aHTUIPUI U CepHAs
KHCII0Ta

Cepubiii anruapua. CepHast kuciota. CBoicTBa KOHIIEHTPUPOBAHHOMN U pa30aB-
JICHHOM CEpHOU KUCIOTHI. [IefCTBHE KOHIEHTPUPOBAHHON CEPHOU KHUCIOTHI HA
caxap, MeTaJUIbl, HEMETaJJIbl, CYIb(pUIBI.

Tepmuueckasi yCTOHYMBOCTD CyJIb(HaATOB.

Kpucmannozuopamul cynoghamoe memannos.
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KauecTBeHHas peakuysa Ha CEPHYIO KUCIOTY U €€ COJIH.
JdemoHcTpanuu. J[eiicTBUE KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI HA MEb U Ca-
Xaposy.

JlabopaTopHbliii onbIT 4. I3yueHue CBONCTB CEpHOM KUCIIOTHI U €€ COJIeH

[TpakTuyeckas padora Ne 2.
Pemenne skcnepuMeHTab-
HBIX

3a7a4 o TeMe «XaIbKo-
TeHbI»

Pemenue skcnepuMeHTaNbHBIX 3a7a4 MO TeME « XaJIbKOT€HbD)

Pemrenue 3aga4 U BEIIOJI-
HEHHE YIIPAXHEHUH 110 Te-
MaM «I ajmoreHsn» u
«XaTbpKOTCHEI»

Beinonnenue ynpaxseHui 1o remam «l anorensn» n «XaJlbKOT€HbI», HA COCTaBJIe-
HHE YPaBHEHUI PEaKLH, COOTBETCTBYIOLINX 3aJaHHBIM LIETIOYKaM ITPEBPAILCHUI.

Pemenne pacueTHbIX 3aa4 0 XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM

DJIEMEHTHI OArPYIIIIHI
azora

OnemMeHTHl noArpynmnsl azora. O0IIas XxapakTepUCcTUKa IJIaBHOW MOArpynnbsl V

rpynmnsl. DU3nyeckre CBOMCTBA MPOCTHIX BEIIECTB

A3zoT

A30T u ero coequHeHus. CTpoeHre MOJIEKYJIbl a30Ta. DU3NUECKUE U XH-
MHUYECKHE CBOMCTBA a30Ta.

[Tonydenue a30Ta B MPOMBIIINIEHHOCTH U Jlabopatopun. Hutpu sl

AMMMaK 1 COJIM aMMOHUS

AMMHaK — ero mosydeHue, Gu3MUecKrue U XuMU4eckrue cBorcTBa. OCHOBHBIC
CBOICTBa BOJHBIX PAaCTBOPOB aMMHaKka. AMMUAK KaK BOCCTaHOBHTENb. Bzaumo-
oeticmeue aMMuaKa ¢ aKmuGHbIMU Memaniamu. Amuo Hampus, e2o ceolicmaa.
Conu ammonus. [loBenenue coseir aMMOHMSI TPU HarPEBAHUH.

KauectBennas peakuus Ha noH aMMoHuUs. [Ipumenenrne ammuaka.
JdemoncTpanuun. PactBopenne ammuaka B Boge. OCHOBHBIE — CBOMCTBa pac-
TBOpa aMMuaka. KataauTuueckoe OKMCICHHE aMMHaKa.

JlabopaTopHbiii onbIT S. M3yyeHue cCBOMCTB BOJAHOIO pacTBOpa aMMHU-

aka. JJaboparopHsiii onbIT 6. CBOlCTBaA COJIEN aMMOHUS

[Tpaktrnyeckas padora Ne 3.
«[lomyuenune ammuaka u
U3yYEHHUE €ro CBOUCTB

Pemienne sxcriepuMeHTaIbHbIX 337a4 10 MOJIYYEeHHI0 aMMHUAaKa U U3yde-
HUIO €r0 CBOMCTB

OKcuIsl a30Ta

Okcupl a30Ta, UX MOJTYYEHUE U CBOICTBA.
Oxkcup azora (I). Oxucnenue okcuna azora (II) kucrnopogom. [Iumepuzanus ox-
cuna azora (IV). Azorucras kuciaora U ee conr. HUTpUTBI KaK OKHCIUTEIU M
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BOCCTAaHOBHUTCIIN.

Jdemoncrpanuu. [Tonyyenue okcuaa azora
(IT) u ero oxucneHue Ha BO3AyXe

A30THasg KUCJIOTa U €€ COJIU

A3oTHas KucnoTa — (QU3NYECKUE U XUMHUYECKHE CBOWMCTBA, MOJTyueHre. A30THas
KHCJIO0TA KaK OKUCIUTEND (OTHOLLIEHUE a30THOM KUCIOTHI K METajljlaM ¥ HEMETall-
Jam). 3aBUCUMOCTb IIPOAYKTa BOCCTAHOBJIEHUSI a30THOM KHCIIOTHI OT aKTUBHOCTH
MeTa/ula U KOHLEHTPALUU KUCIOTHL. [lonamue o kamuone nHumponus. Ocoben-
HOCMb 63AUMOOCUCMBUL MASHUA U MAP2anya ¢ pazbaenieHHol a30mHol KUCIO
mou. Hutpatsl, ux pusnueckue 1 XuMU4YECKHE CBOWCTBA (OKUCIUTEIbHbIE CBOM-
CTBa ¥ TEPMHUYECKAS] yCTOWUMBOCTD), IPUMEHEHHE.

JdemoncTpaumu. J[eiicTBre a30THOM KUCJIOTHI HA ME/Ib

docdop

docdop 1 ero coeAMHEHUSI.

Annorponust hocdopa.

®dusndeckue cBoicTra ocdopa.

Xummndaeckue cBoicTBa (hochopa (peakium ¢ KHCIOPOIOM, TaJoreHaMu, MeTall-
JIaMH, CIIOKHBIMU BEIIECTBAMU-OKHCIUTEISIMH, Teino4amMu). [lomyuenne u npu-
Menenne docdopa. Pochun. dochunnr. lemoncrpannu. ['openne hochopa B
kuciopoge. [IpeBpamenne kpacHoro ¢ocdopa B OBl U €ro CBEUEHHUE B TEM-
HOTE

®dochopHbIN aHTHAPUT U
(hochopHBIEC KHCIIOTHI

®dochopubiit anruapua. Oprodochopras u MmetadhochopHas KHCIOTHI U UX COJIH.
KadectBennas peaknus Ha oprodocdatel. Paznoxenue oprodochopHoit kuc-
notel. [Tpumenenue dhochopHON KUCIOTH U ee coseld. bruomornueckas pois ¢oc-
(daros. lemoncTpamuu. Bzanmonelicteue ¢pochopHOTro aHTUApPUIA C BOAOK

[IpakTrueckas padota No 4.
Pemenue skcriepumMeHTaNb-
HBIX 33]1a4 [0 TeMe «Jie-
MEHTBI MOATPYIIIIBI a30Ta»

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «IIEMEHTBI IMOATI'PYHIIbI a30Ta»

Yraepon

OO11ast xapakTepUCTHKA 3JIEMEHTOB INIaBHOW noArpynns! IV rpynimsl. Yriepo.
Annorponus yriepoja. CpaBHeHHE CTPOECHUS U CBOMCTB rpadura u anmasa. Oyi-
JIepeH Kak HOBasi MOJIEKYJIIpHas popma yriiepoaa. YTob: XUMUYECKHE CBOMCTRA,
nojy4yeHue u npuMmeHenue yrist. Kapounel. ['maponus kapOuaa KaubLus U Kap-
6una amoMuHus. KapOuiel mepexoHbIX METaUIOB (JKeie3a, Xpoma M Jp.) Kak
cBepxnpouHble Marepuaibl. Jemoncrpanuu. O6pasisl rpadura, aimasa

CoennHenus yriaepona

Oxcuppl yriepona. OnekmponHoe cmpoeHue MOIeKyIbl Y2apHo2o0 2a3d. YToib U
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yrapHbIY ra3 Kak BOCCTAHOBUTENHU. Peakiivsi yrapHOTo ras3a ¢ pacrjiaBaMu IIeJo-
Yyeu.

Cunres popmuaroB. OOpazoBaHUE YyrapHOTO ra3a P HEIOJHOM CTOPAHUH YTIIA.
buonoruueckoe necTBHE yrapHoro rasa.

[Tonmy4yeHue u TpUMEHEHUE YTapHOro ra3a. Y TIIEKUCIIBIN ra3: NoJly4YeHHue, XuMuJe-
CKHME€ CBOICTBa (B3aMMOJICUCTBHE YTJIEKUCIOTO Ta3a C BOJOW, IIEe0YaMM, Mar-
HUEM, TEPOKCUIAMU METAIJIOB). JONEeKMpOHHOe CMpOEHUe YeleKUCI020 2a3d.
VYronbHas kucioTa u ee conu. KapOoHaThl ¥ THApOKapOOHATHI: UX MOBEJCHHUE IPU
HarpeBaHuu. Haxoodwcoenue kapbonamos mazHus u Kauibyus 6 npupooe. Kopaivl,
oHcemyy2, U38eCmHKU

(ussecmrosvie 2opul, kKapcmosvie newepsl, CMAIAKMUNbL U CIAIAZMUMbL).
JdemoncTpauuu. ['opeHue yrapHoro raza. TylieHrne mIaMeH! YIJIEeKUCIbIM Fa30M.
Paznoxxenne mpamopa. JlabopaTopHuslii onbIT 7. KauecTBeHHas peakius Ha Kap-
OOHATHOH

Kpemunit

Kpemuunit. usnyeckne 1 XMMUYECKHE CBOMCTBA KpeMHM. Peakunu ¢ yriieM, Kuc-
JIOPOAOM, XJIOPOM, MAarHUEM, PACTBOPAMH ILEJI0YEH, cepoBoopoaoM. Critan —
BOZOpOgHOEcoennHeHne KpeMHunsl. Cunmnnuasl. [Tonyuenue u mpuMeHeHHE KpeM-
Hust. JleMoncTpamun. O6pasisl KpeMHUS

CoenvHeHUs KpEMHHUS

Oxkcun xkpemuus (IV), ero ctpoenue, pusznyeckne U XMMHUYECKHUE CBOMCTBA,
3HauYEHUE B MPUPOJIE U IPUMEHEHHE.

KpemuueBbie kucnotel U ux coiu. ['maponu3 cuinukatoB. CUITUKAaTHbIE MUHE-
pajibl — OCHOBA 3€MHOM KOPBI.

JlaGopaTtopHbiii onbIT 8. VcnibiTaHKe pacTBOpa CUIIMKATa HATPUSI HHIUKATOPOM.
JladopaTopHblii onbIT 9. O3HaKOMIICHHE C 00pa3IiaMy MPUPOTHBIX CUIIUKATOB

O6o0marolee MOBTOPEHUE
o teme «Hemeramib

Pemenne 3a4a4 W BBIIIOJIHCHUC ynpa)l(HGHHfI, IMO3BOJIAIOMIUX  CUCTEMATU3HUPO-
BaTh U O606H_[I/ITB MMOJIYUCHHBIC 3HAHUS 110 TEMEC

«HemeTannbn»

KonTponbnas padorta Ne 1
o Teme «Hemeramnen)

KOHTpOJ'IL 3HaHUU 110 Teme «HeMeTranaby

TEMA 2. OBIIIUE CBOIICTBA METAJLIOB (2)

CaoilicTBa 1 METOABI MOy~
YEHMsI METAJUIOB

OO0w1mii 0630p meMeHTOB-MeTaoB. CTpOeHHE U CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB. DJIEKTPOXUMUYECKUI psAJl HANPSHKEHUH MeTaJIoB. MeTandeckue
KpUCTaJUIMUecKue pemeTku. [lomyuenne u npumenenre Meramios. JleMoH-
crpanunu. Komiekuys MeTamuios.
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Komnnexkuus MuHEPAIOB U Py

CriaBel

CrnaBel. XapakTepuCTHKa HAaNOO0JIee N3BECTHBIX CIUIABOB.
Hemoncrpaumnu. Komiekuus «Kene3o u ero criiaBb»

TEMA 3. METAJUIBI T'JIABHBIX NOATI'PYIIII (11)

OO01as xapakTepucTUKa
IICJIOYHBIX METAIJIIOB

Hlenounsie MeTamuibl. O0mas XapakKTEPUCTHKA SJIE€MEHTOB TJIABHOW TOATPYIIIBI
I rpynnel. CBOMCTBA IMIETOYHBIX METAIUIOB. Pacrio3HaBaHne KaTHOHOB JINTHUS,
HaTpusd U Kanus. JJemoncrpanun. OxpaluBaHue MJIaMEHHU COJISIMU LIET0YHbIX
MetaiioB. JlabopaTopHblii onbIT 10. OxpannBaHue njaMeHu COeAUHEHUIMU
LIEJI0YHBIX METAJIIOB

Harpuit n xanuii

Harpuit n xanuii — npeacTaBUTENM MIEJTOYHBIX METAJUIOB. XapaKTEPHBIE pEAKIUN
HATpHUS U KaJIUsl.

[Tonydyenue menoyHbix MeTaiuioB. OKCH/IBI U IEPOKCHIBI HATpus U Kanus. Conu
HaTpusl, KaJlns, uX 3HadeHue B npupoze. Jemoncrpauuu. Bzanmoaerncreue
Hatpus ¢ Bogou. Jladoparopuslii onbIT 11. O3HaKOMIICHHE C MUHEPAJIAMH U
Ba)KHEUIIIMMU COCIMHEHUSIMU MIETOYHBIX METAJIJIOB

CoenvHeHus HaTpHS U Ka-
s

Coenunenus Hatpus U Kanus. Comu HATPUS, KaJlvs, UX 3HAYE€HUE B KU3HU Yello-
Beka. Coia v eAKUil HATp — BaKHEHIIME COeTMHEHNS HaTpus. JIabopaTropHbIi
onbIT 12. CBOMCTBA COEMMHEHNN MICTIOYHBIX METAIIIOB

OO6mrast xapakTepucTHUKa
3JIEMEHTOB TJIABHOU
noarpynmnsl I rpynmb

OO6mrast XxapakTeprucTHKa 3JIEMEHTOB IIaBHOW moarpynms [ rpynmel. bepummmii,
MarHuii, eso4Ho3eMesbHbIe MeTaJIbl. AMGOTEPHOCTh OKCH/IA U THAPOKCHIa Oe-
puwuus. OKpacka miIaMeHu COJISIMH IET0YHO3eMEeIbHBIX METAIIIOB.
JdemoncTpanuu. OxpainBaHue MJIaMeHH COJIIMU II€TT0YHO3EMENbHBIX METall-
JoB. JlabopaTtopubiii onbIT 13. OKpacka miiaMeHU COCIMHEHUSIMH IETI0YHO-
3eMeJIbHBIX METAIIJIOB

Maruui u ero coequHEeHU

Maruuii, ero o0Ias XapakTepHUCTHKAa Ha OCHOBE I0JIOKeHHUs B Ilepuoamueckoit
cucreme 31emenToB /. . MenneneeBa u crpoenust atoMoB. [losryuenue, pusnyie-
CKHE U XUMHUYCCKUE CBOMCTBA, IPUMEHEHHE MarHusl ¥ €ro COCIMHCHHUH.

Conm MarHus, MX 3Ha4eHHUE B MIPUPOJIC U )KU3HU 4yesioBeKa. JIabopaTopHbIi onbIT
14. CBoiicTBa MarHus 1 €ro COeAUHEHUN

Kaneumii u ero coenune-
HUS

Kanpumii, ero o01mas xapakTeprcTuka Ha OCHOBe NosoxkeHus B [leproanyeckoit
cucreme >1emMeHToB [. 1. MenneneeBa u crpoenus atroMoB. [losyuenue, ¢pusu-
YECKHE U XHMMHUYECKHE CBOMCTBA, MPUMEHEHUE KaIbLMS U €r0 COECAUHEHHU.
Conu xanpuys, UX 3HaYCHHE B IIPUPOJIE U XKU3HU deloBeka. JleMoHcTpanum.
Bsaumoneiicteue kanpuus ¢ Bopoi. Jladboparopusbiii onbiT 15. CBoiicTtBa co-
€IMHEHNH KaubIus
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KecTkocTh BOABI U CHO-
cOOBI ee yCTpaHEeHUs

XKecTkocTb BOJBI M c1IOCOOBI ee ycTpaneHus. JIabopaTopHsblii onsIT 16.
KecTkocTh BOJIBI

AJIOMUHUN — XUMHUYE-
CKHMH BJIEMEHT U MPOCTOE
BEILIECTBO

AmromuHu#. PactipocTpaHeHHOCTh B IpUpoO/Ie, PU3HUYECKHE U XUMUIECKUE
CBOICTBa (OTHOLIEHHUE K KHCIIOPOAY, FaJOreHaM, pacCTBOpaM KHUCIIOT U IIEJo-
yelt, amomotepmusi). [IponsBoacTBo anmomunus. [lpumenenne anroMuHus.
Hemonctpanuu. Komnexkuus «Anromunuity. [lnasnenue amomunns. Biau-
MOJIEHCTBUE AIIOMUHHUS CO 11€7104bl0. Antomorepmust. JJabopaTopHbIii ONBIT
17. CBoiicTBa aTFOMUHUSA

CoennHeHns aJIFOMUHUSL

AMQOTEpHOCTH OKCHA U TUIPOKCHAA amoMuHUs. COJIM aTFOMUHUSL.

[TonHOE paznokeHne BOI0H cojel adtoMUHUS CO CIa0bIMU IBYXOCHOBHBIMH KHUC-
JotaMu. AJIFOMMHATHI B TBEPJIOM BUJIE U B pacTBope. KoMIiekcHbIe coenHeHust
aimromunwus. Jlabopatopusiii onbIT 18. CBOMCTBA COSTUHEHNN aTIOMIHHMS

Pemrenue 3amay ¥ BBIIOJ-
HEHHE YINPAKHEHUH 10
TeMe «MeTamisl TI1aBHBIX
MOJITPYIII

BrinosiHeHUE yripaXHEHH HA COCTaBJIEHHE YPAaBHEHUN PEaKIUid, COOTBETCTBYIO-
IIMX 3aJJAHHBIM LEMOYKaM MPEBPALEHHH, 10 TeMe «MeTauibl rIaBHbIX MO-
rpymnm». PereHune pacueTHbIX 3a/1a4 0 XUMHUYECKHM (HOpMyJiaM U YPaBHEHHSIM

[TpakTuueckas padorta Ne
5. Pemienue sxcrnepumMeH-
TaJbHBIX 337a4 IO TeMe
«MeTtansl TJIaBHBIX MOJ-
rpynm

Pemienmne kauecTBEHHBIX AKCIEPUMEHTANIbHBIX 33/1a4 110 TeMe «MeTasulbl TJIaBHBIX
MOATPYII

TEMA 4. METAJLUIBI IOBOYHbBIX MOAI'PYIIII (17)

OOmiasi xapakTepucTHKa
MEePEXOIHBIX METAJIIOB

O6mras xapakrepuctuka nepexoanbix MmetamioB [—VIII rpymm.

Oco0eHHOCTH CTPOEHUS aTOMOB MEPEXOAHBIX MeTaioB. O0ime Gundyeckue u
XHUMHU4YecKHe cBoicTBa. [IpumeHeHne MeTation

Xpowm.

Xpom. dusnyeckre CBOKWCTBA XpoMa. XUMHUYECKUE CBOMCTBA XpoMa (OTHOIIICHUE
K BOJSIHOMY Iapy, KHCIOPOAY, XJIOPY, pacTBO- paMm KucioT). [lonydenue u npume-
HeHue xpoMa. JleMoHcTpanuu. B3anmoelicTBre XxpoMa ¢ COJISTHOM KHCIIOTOM 0e3
JIOCTYIIa BO3/IyXa

Coenunenus xpoma. 3a-
BHUCHMOCTh KHCJIOTHOOC-
HOBHBIX U OKHCJIMTEIIHHO-
BOCCTAHOBHMTEJILHBIX
CBOMCTB OT  CTENEHU
OKHCJICHHS MeTala

Coennnenus xpoma. MI3MeHEHNE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX U KHAC-
JIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U TUIPOKCUIOB XpOMa C POCTOM CTEIIEHU
okucneHus. AmdorepHsle cBoiicTBa okcuaa u ruapokcuaa xpoma (I1I). Okucre-
Hue coneit xpoma (I1I) B xpomatsl. B3aumHble nepexo/isl XpoOMaToOB U AUXPOMa-
TOB. XpOMaThl U UXPOMATHI KaK OKUCIUTENU. [lonHoe paznodicenue 000U conell
xpoma (1) co crabvimu osyxocnosuvimu Kuciomamu.

Komnnexcnvle coeounenus xpoma. lemoncrpanuu. OcaxaeHue ruipokcuia
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xpoma (III) u okucnenue ero nepokcuIoM Bojopoa. Paznoxkenue nuxpomara am-
MoHus. Jlaboparopuslii onbIT 20. CBOICTBA COEIMHEHUI XpoMa

Maprasnen

Mapraner — (U3NYECKUE ¥ XUMUIESCKHE CBOHCTBA (OTHOIICHUE K KUCIIOPOTY,
XJIOpY, pacTBopam kucior). [lonyyenue u npumenenne mapranmna. Okcua map-
ranna (IV) kak okuciauTenb u katanu3atop. [lepmaHranar kanust Kak OKHUCIUTEIb.
JdemoHcTpaumnu. Pa3inoxkeHne nepokcuia BOJI0Po/Ia Mo AEHCTBUEM TUOKCUAA
Mapranmna. JlabopatopHblii onbIT 21. CBOlCTBa MapraHIla ¥ €ro COSAMHEHUN

Kene3o kak XUMHYECKUN
DJIEMEHT

XKenezo. Haxoxnenue B npupojie. 3HaUCHHE JKeJie3a JUIsl OpraHn3Ma 4eIoBeKa.
JlabopaTopHblii onbIT 22. V3yyeHre MUHEpaioB Keje3a

Kenezo — mpocroe Be-
IIECTBO

du3ndecKne CBOMCTBA JKele3a. XUMHUUECKHE CBOMCTBA JKelle3a

(B3aMMOICMCTBHE C KUCIOPOIOM, XJIOPOM, CEPOMH, yTiieM, BOJOU, KUCIIOTaMH, pac-
TBOpamu cosieit). CriiaBbl jkelnesa ¢ yriuepoaoM. [lonydeHne u npuMeHeHHe Ke-
ne3a. Koppo3us xkernes3a u crmocoObI 3aUThI JKEJIE3HBIX U3 OT KOPPO3HH.
Jdemoncrpanun. Komexnus «Kene3o u ero cruasey. JlaGopaTtopuslii onbIiT 23.

CBoJCTBA Xene3a

CoenuHeHNd xKee3a

Coemunenns xene3a. CpaBHEHHE KACIOTHO-OCHOBHBIX M OKHUCIIUTEIIEHOBOCCTAHO-
BUTEJIBHBIX CBOMCTB Tuapokcua sxkenesa (II) u ruapokcuna xenesa (I11). Comnm
xenesa (I1) u xxenesa (I11). Meroas! mepeBoma coeit sxenesa (1) B conu xxenesa
(IT) m o6partno. [TomHOE paznokenue Boaoi coneit xenesa (I1I) co cnabeimu
JIBYXOCHOBHBIMU KHCJIOTaMU. OKHCIUTEbHBIE CBOMCTBA coennHeHmi xemnesa (111)
B pEaKIUAX C BOCCTAHOBUTEISIMH (MOAUIOM, CEPOBOIOPOAOM U Menbio). [nanun-
HbIE KOMIUIEKCHI Jkele3a. KauecTBeHHbIe peakiuu Ha noHbl xxenesa (I1I) u (I11).
Jemoncrpanuu. OcaxaeHue ruapokcua xxenesa (I11) u okucienue ero Ha Bo3-
yXe

Menb

Menb. Haxoxnenue B npupoje. buonornueckas poiab. @PU3M4YeCKUe U XUMUYe-
CKHE CBOMCTBA MM (B3aUMOJICHCTBUE C KHCIOPOAOM, XJIOPOM, CEPOH, KUCIIO-
TaMU-OKUCTUTENIAMH, XJopuaoM xeinesa (I11)). [onyuenue u npumeHeHne Meau.
Oxcup u ruapokcua menu (II). Comu menu (II). Mennbiit kynopoc. AMMHaKaThl
meau (I) u meau (I1). [Tonyuyenue okcuaa menu (1) BoccTaHOBIIEHHEM THIIPOKCHUIA
meau (II) rmroko3oi. [lonyuenue xiaopuna u noguna meau (I).

JlaGopaTtopHbiii onbIT 24. CBOMCTBA M/, €€ CIUIAaBOB M COCTMHEHUM

ITpakTnyeckas pabora Ne
6. «llomyyeHne MemHOrO
kynopoca.  Ilomyuenue
KEJIE3HOr0 KyIIOpoca»

Pemenne 3a1a4 o MoTy4eHHIO 3aIaHHBIX BEIECTB (METHOTO KYIIOpoca u Jrcenes-
H020 KYnopoca)

Cepebpo

Cepebpo. Dusnueckue U XUMHYE- CKHE CBOMCTBa (B3aUMOJICHCTBHE C
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CEpOBOIOPOAOM B IIPUCYTCTBUM KUCIOPOJA, KUCIOTaMU-OKUCcauTensaMu). Oca-
XKJIEHUE OKCHUIa cepedpa MpH JeCTBUY IIEI0YH Ha CONU cepedpa. AMMHAKaThI
cepebpa kak okucnurenu. KauectBenHas peakuus Ha HOHBI cepedpa. [Ipumene-
Hue cepeOpa. JlemoncTpauuu. Beienenne cepebpa U3 ero cosieit neiicTBueM
Meau

30510TO 3010T0. PU3HUECKHE U XUMUYECKUE CBOMCTBA (B3aUMOCHCTBIE
3onoToxiopoBoaopoaHas kucioTa. ['uapokcuy 3omota (11I). Kommiekcs 3o5moTa.
CriocoObl BBIZIETICHHS 30J10Ta U3 30JIOTOHOCHOM Topoibl. [Ipumenenue 3o050ta ¢
XJIOPOM, «ITAPCKOM BOIKON).

uuk [Hunk. ®uznueckne u XUMUYECKHUE CBOWCTBA (B3aUMO/ICUCTBUE C TaJIOTE€HAMH,

KHCJIOPOJIOM, CEPOM, BOJOW, paCTBOpAMH KUCIIOT U Iienoydeit). [lonyuenue unpu-
MEHe- HHe MHKAa. AM(OTEPHOCTh OKCH/IA U THAPOKCHAA IIMHKA. BaskHeimue conmn
nuHka. JlaboparopHblii onbIT 25. CBOMCTBA IIMHKA U €TI0 COCTUHEHHIN

Pemrenue 3amay U BBIION-
HEHHE YIPAKHEHUH 10
TeMe «MeTamael 1Mo0o0u-
HBIX TTOATPYIID»

Boinonnenue ynpaxsHeHnuit o teme «MeTalibl TOOOYHBIX TOATPYII», Ha CO-

CTaBJICHUE YPABHEHUH PEAKLN, COOTBETCTBYIOIIMX 33JIaHHBIM LIENIOYKaM IIpe-
BpalieHuil. Pemenne pacueTHbIX 331a4 0 XUMHUYECKUM (OpMyIiaM U ypaBHe-

HUSAM

[TpakTrnueckast pabora Ne 7.
Pemenue skcnepuMeHTab-
HEIX 3a7ad4 110 TeMe «Me-
TaJubl TOOOYHBIX MOJ-
TPy

Pemenne SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «MeTamibsl TOOOYHEIX IMOATPYIID»

[TpakTrueckas pabora Ne 8.
«ITonyuenne coau Mopay»

Pemenue 3aaa4 1o nosrydeHuto 3aJaHHBIX BellecTB (coau Mopa)

O6o0marolee MOBTOPEHUE
o TeMe «MeTamib»

Pemenue 3a7a4 v BBITIOJTHEHUE ynpa)KHeHHﬁ, IMO3BOJIAIOIUX CUCTCMATHU3UPOBATDb
n O606H_II/ITI> TMOJIYUCHHBIC 3HAHUS 110 TEME «MeTanabl»

Kontponbnas padora Ne 2
o TeMe «MeTaib

KOHTpOJ'IL 3HAaHUU 110 Teme «MeTalIb»

TEMA 5. CTPOEHHUE BEHIECTBA (8)

Anpo aroma.
SnepHble peakuuu

Crpoenue atoma. Hyxnuapl. M3otonsl. Jegexm maccei. TUIBI pailnoaKTHBHOTO
pacniaga. TepMOsSACpHBIN CUHTES.

OmKpbimue HOBbIX XUMUYECKUX dNleMeHmo8. SINepHble peakuuu 1 unsi A0epHbix pe-
axkyui: oenenue u cunmes. llpumMeHeHne paauoHy- KIUA0B B MeTUIIMHE. MeTo]
MEUYEHBIX aTOMOB
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DNeKTpOHHBIE KOH(HUTYpa-
TN aTOMOB

KBanToBbie uncima. AToMHas opourtans. PacripeneneHue 31eKTPOHOB MO SHEPTe-
TUYECKUM YPOBHSIM B COOTBETCTBUU C MPUHIIUIIOM HAaUMEHbIIIEH SHEPTUH, TIPABU-
nom XyHpa u npuHImnoM [Taymu. OcoOOEHHOCTH CTPOCHHSI YHEPTETHUECKUX YPOB-
Hell aToMOB U3J7€MEHTOB. DJIEKTPOHHAS KOH(HIypalus aToma. DIIEKTPOHHBIC
KOH(UTYPAIMH MTOJIOKUTEIHHBIX H OTPULIATEIIFHBIX HOHOB.

BajieHTHBIE 3IEKTPOHBI

KoBaneHnTtHas cBs3b U CTPO-
€HUE MOJIEKYJI

DNeKTpOHHAs IPUPOJIa XUMHUYECKOU CBsi3u. Buasl xumudeckoit cBsizu. Kopa-
JICHTHAs CBSI3b U €€ XapaKTePUCTUKH (SHEPrusl CBS3U, AJIMHA CBS3U, BAJICHTHBIN
yTOJI, KPaTHOCTh CBS3H, MOJIIPHOCTB, MOJIsIpU3yeMocTh). KoBasieHTHas Hemossip-
Has ¥ NoJsipHas cBsi3b. OOMEHHBIN 1 JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa-
30BaHMs KOBAICHTHOM MOJISIPHOM CBA3U. [ eOMeTpust MOJEKYIbI. JJunonvHvii Mo-
MeHm C853U, OUNOJIbHLLL MOMEeHM MojieKyabl. JlemoncTpaunu. Moaenu MOJIeKyT

HNonnas cBsa3b. CTpoeHue
HOHHBIX KPUCTAJLJIOB

Xumunueckas cBsizb. oHHast cBsI3b. Omauuue mexcoy UOHHOU U KOBALEHMHOU CE51-
3v10. CTpo€HUE TBEPABIX TeN. THIBI KPUCTATUTMYECKUX PEIIETOK HOHHBIX COEU-
Henuit. [Tonarue 06 snemenTapHoit siuetike. Jlemoncrpanuu. Kpucranmudaeckue
pELIETKU

Merannuueckas CBSI3b.
Kpucrannuueckue pemeTku
METaJUIOB

Xumunueckas cBsa3b. Metaimmnueckas cBsizb. CTpoeHUe TBEpAbIX Tel. Kpucrannu-
yeckue U aMopQHble Tena. TUIbl KpUCTAITHYECKUX PELIeTOK MeTasuioB. JleMoH-
crpauuu. Kpucrammueckue pemeTku

MexMoIIeKyIsIpHbIE B3au-
MOJEUCTBUS

MexmolieKysipHble B3auMOoAeHCcTBUA. BoiopoiHas CBsI3b U €€ BIUSHHUE Ha CBOM-
cTBa BelecTBa. [lonamue o

CYNPAMONEKYNAPHOU XUMUU

O6o0marolee MOBTOPEHUE
o teme «CTpoeHue Bele-
CTBa»

Pemenne 3aJa4 1 BBIIIOJIHCHHC ynpa)KHCHHfI, IMO3BOJIAOIINUX CUCTEMATU3UPOBATH
n O606H_[I/ITI> ITOJIYUYCHHBIC 3HAHHU 110 TEME ((CTpOCHI/IC BE€IICCTBA»

TEMA 6. TEO

PETUUYECKOE OITMCAHUE XUMHUUYECKHUX PEAKITUM (17)

Tennossie 3¢ PEeKThI XUMH-
YECKUX PEaKINU

TemnoBoil 3¢ ekt XuMU4eckol peakiuuu. JHIOTEPMUUYECKUE U IK30TepMUYe-
ckue peakuun. Tepmoxumuueckue ypaBHenus. [louarue 00 sutansmnuu. Termn-
Jota oOpa3oBaHUs BelleCcTBA. JHEPrus cBs3U. JleMoHCTpanuu. DK30TepMuye-
CKHE U DHJIOTEPMUYECKHE XUMUYECKHE peakiuu. TernoBbie IBICHUS P pac-
TBOPEHUU CEPHOU KUCIOTHl 1 aMMHAYHOM CETUTPbI

3akoH ['ecca

3akon ['ecca u CICACTBUA U3 HETO. 3Hepr1/1;1 CBA3U

OHTponus. Bropoii 3akoH
TEPMOAVMHAMUKH

ITonsarue 06 sHTponuu. BTopoii 3aKoH TepMOIMHAMUKH

Oneprus ['ub6ca u xkpure-
pHUH caMo- IPOU3BOIBHOCTH

Oneprus ['n06ca u KpuTeprUn CaMONPOU3BOIBHOCTH XMMUYECKOH peaKiiu
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XUMHYECKUX PEAKIU

Pemenue 3agau no reme
«XUMHYECKask TEPMOIMHA-
MHKa»

Pemienune pacdeTHbIX 3324 IO XUMUYECKUM (HOpMyJIaM U yPaBHEHHUSIM 110 TEMeE
«Xumunyeckas TepMOJUHAMUKA

CKOpOCTh XMMUYECKOMH
peakiuu. 3aKoH

JIEMCTBYIOIIUX Macc

CKOpOCTh XUMHUECKUX PEAKIIHIA, €€ 3aBUCUMOCTH OT PA3JIMYHBIX (DAKTOPOB: MPH-
POAbI pCarupyromux BCIICCTB, KOHICHTPAIHUU pCarupyromunx BEIICCTB, TCMIIC-
patypsl, HaJIW4YWA KaTajlu3aTopa, ILIoIagu HIOBEPXHOCTH pCarupyromunx BE-
miecTB. Peakiium roMoreHHbIE U T€TepOreHHbIe. Diemenmaphvle peakyuu. Me-
xXaunuzm peaxyuu. Akmusuposannwiti komniexc (nepexoonoe cocmosinue).

3aKoH JAEUCTBYIOIINX MaccC.

JemMoHcTpanum. 3aBUCUMOCTb CKOPOCTH PEAKIIMK OT MPUPOBI BEIIECTB HA IIPU-
MEPE B3aHMOHeﬁCTBHH pacTBOPOB PA3INYHBIX KUCIOT OHHHaKOBOﬁ KOHIOCHTpauu
C OJJMHAKOBBIMM KyCOUKaMH (TpaHyJiaMH) IMHKA U OJTMHAKOBBIX KyCOYKOB Pa3HbIX
METaJUIOB (MarHus, IUHKA, JKeJie3a) C PaCTBOPOM COJITHOM KHCIIOTHL. B3anMoneii-
CTBHE PACTBOPOB CEPHOM KUCIIOTHI C PacTBOpaMU THOCYJIb(aTa HATPUS pa3ind-
HOW KOHUEHTpALUKU

3aBUCUMOCTb CKOPOCTH pe-
aKIMU OT TEMIIEPATYPbI

[IpaBuno Baut-I'odda. [Tonsitre 00 sHEprUN akTHBAIIUK U 00 SHEPTETUUECKOM
npoduie peaknuu. Jlemoncrpaunu. BzanmoeiicTBre pacTBOPOB CEPHOM KHC-
JIOTHI C pacTBOpaMM THOCYJIb(haTa HATPUS Pa3INYHON TeMIIEpaTypsbl

Karanus. Karanu- 3aTopsl

Karanuzatops! u katanan3. AKTUBHOCTb U CEJIEKTUBHOCThH KaTaau3aTopa.
['oMorenHsIit 1 rereporeHHbIl Katanu3. Pojib kaTanu3atopoB B IpUpoJie U MPo-
MBIIIJICHHOM Ipou3BocTBe. DEepMEHTHI KaK OHoIoruueckue karanusaTopsl. le-
MOHCTpaunuu. Pa3noxeHue nepokcuia BOAOPOAa ¢ HOMOUIbIO HEOPTAHUYECKUX
KaTaJau3aTOpPOB U MPUPOAHBIX 0OBEKTOB, COAepKAIIUX KaTanazy./labopaTopHblii
onbIT 26. KaTanutuyeckoe pa3ioxeHue Mepokcua BoAopoaa

XHUMHUYECKOE PaBHOBCECHUC.
Koncranra PaBHOBECHUA

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE PaBHOBCECHUC. Koncranra PpaBHOBCCHUA

ITpunnun Jlelllarense

[Tpunnun JlelllaTense. PaBHOBECHBIE COCTOSIHUSA: YCTOMUMBOE, HEYyCTOHUUBOE, O€3-
paznnyHoe. CMeleHre XUMHYECKOT0 paBHOBECH S IO IEHCTBHEM pa3IMUHbIX (ak-
TOPOB: KOHLIEHTPALIMN PEAreHTOB WM NPOAYKTOB PEAKIMH, JAABJICHUS, TEMIEpa-
Typsbl. Poib cMenieHns paBHOBECHS B TEXHOJIO- THUECKUX TIPOLIECCAX.

JleMoOHCTpanMK. 3aBUCUMOCTS TI0JI0%keHUs paBHOBecus B cucteMe 2NO N O ot

TEeMIIepaTyphbl
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[Tpaktuyeckas padora Ne 9.
«CKOpOCTh XUMHUYECKHUX pe-
AKIUH.

XHUMHUYECKOE PABHOBECUE

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 Ha OIIPCACIICHUC (ﬁaKTOpOB, BIMAOIINUX Ha
CKOpPOCTH XHUMHYCCKOMN PCaKIUH U MOJTOKCHUC XUMHUYICCKOTO PaBHOBECHA

HNonnoe npousseneHue
BOJIbl. BomopoaHebIil mokasza-
TCJIb

Honnoe npoussenenue Boasl. Bogopoansiii mokaszarens (pH) pactBopa. Pacuer
pH pacTBOpOB CHIIBHBIX KHCIIOT U ILIEJIOYEH

XHWMHUYECKOE PAaBHOBECHUE B
pacTBopax

PaBHOBecue B pactBopax. KOHCTaHTBI TUCCONMANNN CITA0BIX AJICKTPOJIUTOB.
Ce53b KOHCMaumul u cmenenu ouccoyuayuu. 3axou pazsedenus Ocmeanvoa.
Pasnosecue medicoy HacvluyyenHbIM pacmeopom U 0CAOKOM.

IIpouseedenue pacmeopumocmu

XHUMHYECKHE UCTOUHUKHA
TOKa. DJIEKTPOJIN3

lNanpBaHnueckuit aneMeHT (Ha npumMepe snemenTa Jlanuais). XuMu4yeckue UcTou-
HUKH TOKA: TaJIbBAHUYECKHE 3JIEMEHTHI, AKKyMYJISITOPBI U TOTLTUBHBIE SJIEMEHTHI.
Dopma 3anucu xumuyecko2o ucmounuxa moxa. CmanoapmHulii 6000pOOHbLI
anekmpood. Cmanoapmmubwlil 271eKmpooHbLl nomeryuan cucmemsl. Ilonsmue o snek-
mpoosuxcyweli cuie peakyuuy. INCKTPOXUMHUUECKHUHN PsIT HANIPSOHKEHUH (aKTUBHO-
CTH) METaJUIOB. Hanpasnenue okuciumenbHO80CCMAHO8UMENbHBIX peaKyutl. DIEK-
TPOJIN3 BOJIHBIX PACTBOPOB JIEKTPOJIMTOB. 3aKOHBI AJEKTPOJIU3a

O06o0maronie

€ TIOBTOPEHHE TI0 TEME
«TeopeTndyeckre OCHOBBI
XUMHH

Pemenne 3a1a4 U BBIITOJITHCHHUEC yr[pa)KHCHHfI, IMO3BOJIAIOININX CUCTCMATHU3UPOBATDb
n O606H_[I/ITI> IIOJIYUCHHBIC 3HAHUSA 110 TEME «TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHH»

Kontponbnaas pabota
Ne 3 1o Teme
«TeopeTnyeckrne OCHOBBI
XAMUW

KonTposnp 3Hanuii mo reme
«Teopernyeckne OCHOBBI XUMHM»

TEMA 7. XUMHWYECKAS TEXHOJIOT'UA (7)

Hay‘IHLIe IIPpUHIMUIIBI Opra-
HHU3alUH XUMHUYCCKOI'O IIPO-
HN3BOACTBA

OCHOBHBIC IIPpUHOUIIBI XAMHAYECKON TEXHOJIOTHH. O6H.[I/IC IpeaAcTaBJICHUA O IIPO-
MBIIIJIEHHEBIX CII0co0ax MOJIYUCHUA XUMHNYCCKUX BCHICCTB

[Ipon3BOACTBO CEpHOM KHUC-
JIOTEI

HpOI/ISBOI[CTBO CGpHOfI KHUCJIOTBI KOHTAKTHBIM CIIOCOOOM. XUMU3M Impornecca.
CLIpLe UL TIpPOU3BOJACTBA cepHoﬁ KHCIOTEL. TexXHolornyeckas cxema nponecca,
IMPpOLCCChl U allrraparThbl. I[eMOHCTpaIIHI/I. CBIpBe AJIsL TIPpOr3- BOACTBA CepHOﬁ
KHUCHOTHL. MoJelb KUITAIIETO CIIOS
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IIpousBoacTBO aMMHaKa

[IpouzBoscTBO aMmMuaka. XumMusM mnpoiiecca. OnpeaesieHre OnTUMalIbHBIX yCIIO-
BUU NIPOBEJICHUS peakuuu. [IpuHInn HUPKYISUMA U €T0 Pean3alys B TEXHOJIOT -
YeCKOU cxeme

[Ipon3BoaCTBO UyryHa

Meramnyprus. Yepnas metamutyprus. [Ipon3BoacTBo 4yryHa.
JlomeHHBIl  mpomecc (cbIpbe, yCTPOMCTBO JOMEHHOM MEeYH, XUMHU3M IpO-
necca). Jlemoncrpaunu. Xenesznas pyaa

[Ipon3BoacTBO cTanu

[Tpon3BoACTBO CTaJIM B KUCIOPOJHOM KOHBEPTEPE U B dJIeKTporeyax. JleMoH-
crpaunu. O0pasiibl CIIJIaBOB XKeJe3a

[IpombllIIIEHHBIN OpraHuye-
CKHI CHHTE3

[Tpombimnennas oprannyeckas XuMusi. OCHOBHOW M TOHKUW OpPraHUYeCKUM CHH-
Te3. Hanbosnee KpymHOTOHHAKHBIE POU3BO/ICTBA OPTaHUYECKUX COCTUHECHHI.
[TpouzBoscTBO MeTanouna. [Tomyuenue yKCyCHOM KUCIOTHI U (hopmanvoeuoa u3
memanoaa. llomydenue anerara nemitoiao3sl. CeIpbe 111 OPraHUYEeCKOW MPOMBIII-
neHHocTH. [IpoGiema 0TX0A0B U TOOOUHBIX TPOAYKTOB. CuHme3bl Ha OCHOBE CUH-
me3zaza

XHUMUYECKOE 3arpsi3HEHUE
OKpYy>Karoleu cpeapl. «3e-
JIeHas» XUMUS

XUMHUYECKOE 3arpsi3HEHUE OKPY KAIoIIel Cpe/bl U ero MOCIeICTBUS.

DKOJIOTHS ¥ MPo0JIeMa OXPaHbl OKPYIKAIOIIEH Cpefibl. «3elIeHasD XUMUs

TEMA 8. XUMUA B TOBCEIHEBHOM )KU3HU (4)

XUMHUS TUIIA

Xumus nunid. XKupel, OeIKu, yriIeBoIbl, BATAMHHBI, )epMEHTHI. ParmonaisHoOe
nutanue. [Iumespie no6aBku. [Tumessie 1006aBku, X KiIaccuUKaius. 3amnpe-
IICHHBIC M pa3pelIeHHbIC MUIIeBbIe 100aBKU. OCHOBHI MUILEBON XUMUH.

Jdemoncrpaumu. [Tunessie kpacutenu

HeKapCTBeHHBIC CpeacTtBa

Xumus B Menunune. [lonstue o papmaneBTHYeckoi xuMmun 1 papmaxosoruu. Pas-
paboTka nekapcTB. JlekapcTBeHHbIE cpecTBa, uX kiaccudukanus. [IpoTuBomux-
poGHbIe cpencTBa (Cynb(haHu- JJaMUTHbIC ITpenapaTbl U aHTHOWO- TUKH). AHabre-
TUKHU (aCTIUPHH, aHATBIUH, TTapalleTaMoJ, HAPKOTUYECKHUE aHATIbIETHKH ). Bsikyiue
cpenctBa. [Ipobnembl, cBSi3aHHBIE C MPUMEHEHHEM JIEKaPCTBEHHBIX IMPEMapaToB.
Bpeanbie npuBblYky U (haKkTOPHI, pazpyuIalonue 310poBbe (M30BITOYHOE MOTPEO-
JICHHE KUPHOU MHILHU, KypeHUe, YIOTpeOIeHUE allKOTOJIsl, HAPKOMAHMS)

KocMmernueckue u
napdromepHbie
CpeacTBa

Kocmernueckue u napgpromepHsie CpeacTBa

BbriToBag xumus

brrroBas xumus. [lorsarue o MOBCPXHOCTHO-AKTUBHLIX BCIICCTBAX.
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Moromme 1 YUCTAIHNE CPEACTBA.

Ot6enuBatontue cpeacraa. [IpaBuina 6e3omacHoit paboThI C IKUMH, TOPIOYUMH H
TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBOM xumuH. JleMoncTpamuu. Otoe-
nuBaHue TkaHel. JlabopaTopHblii onbIT 27. 3HAKOMCTBO C MOIOIIMMHU CPEJI-
CTBaMH

TEMA 9. XUMHUS HA CJYXKBE OBIIECTBA (3)

1 | Xumus B cTpouTenbCTBE

Xumus B crpoutenscTse. [ 'unc. Uzsects. Lement, 6eton. Kneun. ITogbop onTu-
MaJIbHBIX CTPOUTEIBHBIX MATEPHAIIOB B IPAKTHUUECKOM JIEATEIBHOCTH YEIOBEKa.
Jlaboparopublii onbiT 28. Kiten

1 XHUMHS B CEJILCKOM XO3SIH-
CTBE

MunepanbHble U oprannueckue yoopenus. Cpeactsa 3amiutel pactenui. [lectu-
LUJbl: UHCEKTU- LIMJIbI, TepOuIuabl U QyHruuuasl. Penennentsl. JleMmoHcTpannu.
Konnexuus cpencts 3amuthl pacteHuil. JJabopaTopHblii onbIT 29. 3HaKOMCTBO €
MUHEpaJIbHBIMH YA00pEHUSIMU U U3yUYEHUE UX CBOWCTB

1 | Heopranuueckue Matepu-
aJIbl

Crekno, ero Buapl. CunukatHas poMeIlIIeHHOCTh. Kepamuka. TpaauroHHbIE U
COBPEMEHHBIE KEPAMUYECKNE MAaTEPHAIIBI.

CaepxmnpoBopsmias kepamuka. [loHaTHe 0 kepMeTax U MaTepuanax ¢ BBICOKOU
TBEPAOCTHIO. /leMOHCTpauu.

Kepamunueckue marepuaisl. LIBeTHBIE CTEKIIA

TEMA 10. XMMMSI B COBPEMEHHOM HAVKE (2)

1 HCcTOUHMKHN XUMHUYECKON
nHpopmaruu

Hcrounnku xumuyeckoi nadopmaruu. [lorck xumudeckoir HHGOpMAIIH 110
Ha3BaHUSIM, UACHTU(]UKATOpPaM, CTPYKTYpHBIM dopmynam. PaboTa ¢ 6azamu naH-
HbIX. JleMoncTpauun. [Ipumeps! paboThl ¢ XUMUYECKUMHU 0a3aMu JaHHBIX

1 | I'omoBasi mpoMexyToUHAS
arrectanus: KoHTponbHas
pabora

KonTposnb 3nanuii 3a kype 11 kacca

Bcero 102 yaca
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