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Beseoenue
Pabouas mporpamMma o yueOGHOMY IIpeaAMETY «XuMHusl (0a30BBI YPOBEHB)» pa3padoTaHa B
COOTBETCTBUU C HOPMATHBHBIMU aKTaMHU:

— @enepanpublii 3ak0oH oT 29.12.2012 Ne 273-®3 «O06 ob6pa3oBanuu B Poccuiickoi
Denepauun» (€ MOCIEAYIOIUMU U3MEHEHUSIMN);

— Ilpukaz MunucTepctBa oOpa3zoBanus u Hayku P® ot 17.12.2010 Nel897 «O6
YTBEpKACHUM W  BBEACHMM B  JeicTBUE  (penepalbHOr0  TOCYJapCTBEHHOT'O
00pa3oBaTEeNBbHOIO CTaHAApTa OCHOBHOTO 00mero oOpazoBaHus» (B peoakiuH
Munnpocsenienus ot 11.12.2020 No712);

— IIpukazom MunucrepcrBa Poccuiickoii ®enepanuun ot 31 mas 2021 r. Ne 287 «O6
YTBEPXKICHUHU  (peepabHOTO  TOCYAApCTBEHHOTO  00pa3oBaTEeIbHOrO  CTaHIapTa
OCHOBHOT0 00111eT0 00pa3oBaHus;

— IIpuka3 Munucrepcta oOpasoBanus 1 Hayku Poccuiickoit @eneparuu ot 20.05.2020 Ne
254 «O denepalbHOM IEpEeYHE YUYEOHMKOB, AONYLIEHHBIX K HCIOJIb30BAHUIO IPU
pealM3alyi UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeIbHBIX MPOrpaMM
HAYaJIbHOTO OOIIET0, OCHOBHOTO O0IIEro, CpeaHero o0mero oopasoBanusy» (B peaakiiuu
23.12.2020 Ne766);

— Iloctanosnenue ['naBHOrO rocynapctseHHoro canutaptoro spada P® or 28.09.2020 Ne
28 «OO6 yrBepxkneHun canutapueix npaBuin Canllun 2.4.3648-20 «CanuTtapHo-
SMUAEMHUOJIOTHYECKHE TPEOOBaHUsl K OpraHU3alliy BOCHUTAHMS U OOY4YeHHUS, OTAbIXa U
03/10pPOBJIEHUS JI€TEN U MOJOJECKN;

— Ilocranosnenue ['naBHOro rocygapctBeHHOro canutapaoro Bpada P® ot 28.01.2021 Ne 2
«O06 yrBepxkaenun caHutapHbix npaBun  Canllunl.2.3685-21 «I'uruenunyeckue
HOPMAaTHUBEI M TpeOOBaHUS K oOecredeHnto 0e30macHOCTH U (Win) OE3BPEIHOCTH IS
yenoBeKka (PaKTOPOB CPelbl OOUTAHUSY;

— PexomeHmanyy 1mo BHECEHHMIO M3MEHEHHWH B OCHOBHBIE OOpa3oBaTEIbHBIE MPOTPAMMBbI
HavyaJbHOTO OOIIEro 00pa3oBaHus, OCHOBHOTO 00IIero 00pa3oBaHus, CPEIHETO OOIIETOo
oOpa3zoBaHus B cooTBeTcTBUU ¢ PDepepanbHbiM 3akoHOM oT 31.07.2020 Ne304-d3 «O
BHeceHuU u3MeHeHuil B denepanbHbIi 3aKOH";

— Ilonoxenue o paboueit nporpamme MBbOVY «I'umnaszus» r. Benukuit Yerior. Ilpukas Ne
01-02/27-a ot 15.03.2022

— IlpumepHass ocHOBHass oOpa3oBaTelbHas HporpaMMa cpeaHero oomero oOpa3oBaHuS,
onobpeHa pemeHneM ¢eaepaabHOro y4eOHO-METOANMYECKOr0 00beIUHEHHS IO O0IIeMy
oOpa3zoBaHMIo (mpoTokou 3acenanus ot 28.06.2016 Ne 2/16-3);

— ABropckas nporpamMa K quHun YMK Jlyauna B.B. «Xumus. basossiii yposens. 10-11
KJIacchl : pabouas mporpamma - M.: llpoda, 2017.

— YueOHuk o xumuu: Epemun B. B., Kyssmenko H. E., Tepenun B. U., [Ipo3nos A. A., Jlynun
B. B. Xumust 10 knacc (6a30BbIit ypoBeHb) - M.: [Ipoda, 2020.

— VYuebnuk no xumuu: Epemun B.B., Ky3pmenko H.E., Ipo3nos A.A., Jlynun B.B. / Ilog
pen. Jlyauna B.B. Xumus 11 kmace: (6a30Bbiit ypoBenb)- M.: IIpoda, 2020.



I[lnannpyemMble pe3yibTaThl OCBOCHUSI YUeOHOT0 MpeaMeTa.
1.1. JIlnuHocTHBIe pe3yJbTaThl B cdepe OTHOMIEHHMH 00ydyawIIUXcd K cede, K
CBOEMY 3/10POBbIO, K TO3HAHHIO ceOs:
—  OpHeHTaIMs 00YyYarIUXCs Ha JOCTHKCHHE JINYHOTO CUACThS, PEaTH3allui0 TTO3UTUBHBIX

KU3HEHHBIX IEPCHEKTUB, HHULUATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTb U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOINpPEAEIEHNI0, CIOCOOHOCTh CTaBUTh L€ U CTPOUTH KU3HEHHbIE IJIaHbI;

— TOTOBHOCTh M CIIOCOOHOCTH OOECIeYHTh ceOe M CBOMM OJIM3KUM JOCTOWHYIO JKU3HB B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIBHOCTH;

— TOTOBHOCTb U CHOCOOHOCTh OOYyYaroIIMXCsl K OTCTAaMBaHMUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOI0 MHEHUS, TOTOBHOCTh U CIOCOOHOCTh BbIpaOaThIBaTh COOCTBEHHYIO MO3ULUIO 110
OTHOIICHHUK K OGH.[CCTBGHHO-HOHI/ITI/I'-IGCKI/IM COOBITHSIM IponuIoro M HACTOAIICTO Ha OCHOBC
OCO3HAaHHUA U OCMBICIICHUA UCTOPUHU, TYXOBHBIX IIGHHOCTGI\/JI n I[OCTI/I)KeHI/Iﬁ Hamren CTpaHbI;

— TOTOBHOCTb M CIHOCOOHOCTh OOYYarOIIMXCS K CaMOPa3BUTHIO U CAMOBOCHHUTAHUIO B
COOTBETCTBUM C OOLIEUEIOBEUYECKUMH ILIEHHOCTAMH M HJeajlaMH TI'Pa)JIaHCKOro OOIIecTBa,
HOTp€6HOCTI) B (1)I/I3I/I'~I€CKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATHAX CHOpTI/IBHO-O3IIOpOBI/IT€JH)HOI71
JeSITeTbHOCTBIO;

— TPUHATHE U peau3alys LIEHHOCTEH 310pOoBOro 1 6e301macHoro oopasa xKHu3HH, OepeKHOE,
OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOLICHME K COOCTBEHHOMY (U3HYECKOMY H
IICUXOJIOTHYECKOMY 3/10pPOBBIO;

—  HEeNpUsTHE BPEAHBIX MPUBBIYEK: KYPEHUSI, YIIOTPEOICHHS aIKOTr0JIsl, HAPKOTHKOB.

JIuuHoCcTHBIE pe3yJbTaThl B cpepe oTHOMEeHUH o0yyaommxcs K Poccuu kak k Poaune
(OteuectBy):
—  poccuiickas HAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHIO POCCHICKOM WACHTUYHOCTH B

HOJHUKYJABTYPHOM COLIMYME, YYBCTBO TPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOLIHOCTH
poccuiickoro Hapojaa u cynboe Poccuu, maTproTrs3M, TOTOBHOCTh K CiIy)eHUt0 OTeuecTBy, ero
3allUTe;

— YBa)XXEHHE K CBOEMY HapoJy, 4yBCTBO OTBETCTBEHHOCTH mepel PoamHON, ropmoctu 3a
CBOH Kpaii, cBo0 PoauHy, mpouuloe M HacTOALIEE MHOTOHAIMOHAJIbHOrO Hapozaa Poccuw,
yBa)kKEHHE K FOCYIapCTBEHHBIM CUMBOJIaM (rep0, ¢iiar, rumMH);

—  (hopMHpOBaHHE YBaXXEHHSI K PyCCKOMY SI3bIKY KaK IOCyJIapCTBEHHOMY sI3bIKY Poccuiickoii
denepanuy, SBISAIOMIEMYCS OCHOBOM POCCHHCKOM HWAEHTUYHOCTH U TJIABHBIM (aKTOPOM
HAI[MOHAJILHOTO CaMOOIIPEIETICHMS;

— BOCHHUTaHME YBaXEHHUS K KyJIbType, S3bIKaM, TpaAuLIUsIM M OObUasiM HapoJOB,

npoxkuBaromux B Poccuiickoit @epepanuu.

JInuHOCTHBIE Pe3yJbTaThl B c(pepe OTHOMIEHUI 00y4AKIIHMXCSH K 3aKOHY, TOCY1apCTBY M K
IrPasKIaHCKOMY 001eCTBY:



—  TPaXJaHCTBEHHOCTb, T'PAKIAHCKAs IO3ULUSA AKTUBHOTO M OTBETCTBEHHOIO YJICHA
pPOCCHICKOro 00IIecTBa, OCO3HAIOUIETO0 CBOM KOHCTUTYLIMOHHBIE IIpaBa U OOS3aHHOCTH,
YBXAIOIIEr0 3aKOH W IIPaBONOPSAJOK, OCO3HAaHHO IIPUHUMAIOIIETO  TPaJULIMOHHBIE
HallMOHAJIbHBIE U OOIEYEIOBEYECKHE TI'yMAaHUCTUYECKME U JEMOKPATUYECKHE LEHHOCTH,
TOTOBOI'O K YYaCTHIO B OOILECTBEHHOM KHU3HM;

— TpU3HAHHE HEOTUY)KJAeMOCTH OCHOBHBIX IIpaB W CBOOOJ| 4YENIOBEKa, KOTOPHIE
NPUHAAISKAT KKAOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBICHHMIO COOCTBEHHBIX IpPaB H
cB00oJ1 0e3 HapylIeHUs IIPaB U CBOOOA APYTUX JIML, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE IIPABa
U CBOOOJBI YEIOBEKAa M TIpa)KJIaHWHA COIJIACHO OOLIENPU3HAHHBIM IPHHLMIIAM M HOpMaMm
MEXIYHApOJHOIO Mpasa U B coorBeTcTBUU ¢ KoHcTuTynuen Pocculickoit denepanuu, npaBosas
Y IIOJINTUYECKAsi TPAMOTHOCTB;

—  MHpPOBO33PEHHE, COOTBETCTBYIOLICE COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu H
OOIIeCTBEHHON MPAaKTUKHM, OCHOBAaHHOE Ha JAMAJOre KyJbTyp, a TaKKe pasIU4yHbIX (OpM
0O0IIECTBEHHOT'O CO3HAHUSI, OCO3HAHHE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

—  HMHTEPHOPHU3aLUs LIEHHOCTEH JEMOKPATHM M COLUAIBHOW COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLICHUH B IPYIIIE WM COLUAIBHON OpraHU3allvy;

— TOTOBHOCTh OOYyYaroIIMXCsl K KOHCTPYKTMBHOMY YYacTHIO B IPHHATUU pPELICHUH,
3aTparuBalOIIMX MX IMpaBa M MHTEPECHl, B TOM YHCJIE B PA3IUYHBIX (popMax OOIIECTBEHHOM
CcaMOOpraHu3alUy, CaMOYyIIPaBJICHUs, OOLIECTBEHHO 3HAYMMOM JeSATeIbHOCTH;

—  TIPUBEPKEHHOCTb WJESIM HHTEpHAIMOHAIN3MA, JIPYKObl, PAaBEHCTBA, B3aHMMOIOMOIIU
HapoOJ0B; BOCIIUTAHUE YBAKUTEIBHOIO OTHOLIECHUS K HAIlMOHAJIBHOMY JAOCTOMHCTBY JIKOAECH, UX
YYBCTBAM, PEIUTHO3HBIM YOSKICHUSM;

— TOTOBHOCTh OOYyYaroImMXcs HPOTHUBOCTOSTH HACOJOTMHM AIKCTPEMH3Ma, HaIMOHAIM3Ma,
KceHOo(oOUH; KOPpYNIUH; JAUCKPUMHUHAIMM 110 COLHUAIBHBIM, pPEIUTHO3HBIM, PpAacOBBIM,

HAalIMOHAJIBHBIM IMPU3HAKAM U APYI'UM HCTATHUBHBIM COLIMAJIBHBIM SABJICHUSAM.

JIMYHOCTHBIE pe3yJbTaThbl B cq)epe OTHOIIEHUH oﬁyqamumxm C OKpPY/Kal0IMMHU JIIOJIbMMU:
— HPAaBCTBCHHOC CO3HAHHME W IIOBEACHHWEC Ha OCHOBE YCBOCHUA O6HI€‘I€HOB€‘I€CKPIX

[IEHHOCTEH, TOJEPAHTHOTO CO3HAHMS WM TIOBEJEHUS B TMOJMKYJIbTYPHOM MHpE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH IUAJIOT ¢ IPYTHMH JIOJIbMU, TIOCTUTaTh B HEM B3aUMOTIOHUMAHUS, HAXO/IUTh
o0I1He ey ¥ COTPYAHUYATH TSl UX JOCTHUKCHHS,

— TpUHATHE  TYMAaHUCTUYECKMX  IIEHHOCTEW,  OCO3HAHHOE,  YBAXHUTEIBHOEC W
n00poXkKenaTeabHOe OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

—  CIOCOOHOCTH K COTEPEKUBAHUIO ¥ (POPMUPOBAHKE TTO3UTUBHOTO OTHOIICHHUS K JIFO/ISIM, B

TOM YHCJIC K JIMIAM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBbSI U HMHBAIINIAM, 6epe>1<Hoe,



OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3NYECKOMY U IMCHUXOJOTUYECKOMY 3/I0POBBIO
JpYTUX JIIO/IEH, YMEHNE OKa3bIBaTh IIEPBYIO IIOMOIIIb;

— ¢opmHpoBaHUE BBIPAKECHHOW B MOBEJCHHHM HPABCTBEHHOW IO3WIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHUS U MIOBEJICHHS HA OCHOBE
YCBOGHHS OOIICUETIOBEYECKUX LEHHOCTE M HPAaBCTBEHHBIX UYBCTB (4ecTd, [0Jra,
CHPaBEAIIMBOCTH, MUJIOCEPAHS U APYKEITIOOHS);

—  pa3BUTHE KOMIIETEHLUH COTPYIHUYECTBA CO CBEPCTHUKAMU, I€TbMHU MIIAJIIIETO BO3pacTa,
B3pOCIIBIMH B 00pa3oBaTe/IbHOM, OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-HCCIeA0BATEIbCKOM,

HpOGKTHOﬁ " JPpYrux BUAaX ACATCIbHOCTH.

JInuHocTHBIE pe3ybTaThl B cepe OTHOLIEHHIT 00ydYalOIIUXCc K OKPYKaloleMy MHUPY,
JKMBOI IPUPoOJeE, XyA0:KeCTBEHHOH KYJIbTYype:
—  MHpOBO33pEHHME, COOTBETCTBYIOILEE COBPEMEHHOMY YpPOBHIO Ppa3BUTUSl  HayKH,

3HAYUMOCTH HayKH, TOTOBHOCTh K HAY4YHO-TE€XHUYECKOMY TBOPYECTBY, BIAJCHHUE JIOCTOBEPHOMU
uH(popMaLuel 0 NEPEIOBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBON M OTEUECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUPA U OOIECTBA;

— TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
MNPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMpEephIBHOMY OOpPa30BAHUIO Kak
YCJIOBHIO YCTICIIHON MPOPECCHOHAIIBHON U 00IIECTBEHHOM JIeATETbHOCTH;

—  DJKOJIOTMYECKasi KyJIbTypa, OEpeXHO€ OTHOIICHUS K POTHOM 3emiie, MTPHUPOIHBIM
OorarctBam Poccum u Mupa; TOHMMaHUE BIHSHHS COIUAIBHO-DKOHOMUYECKHX MPOIECCOB Ha
COCTOSIHME TNPUPOJHONM M COLMAIBHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPUPOIHBIX
pecypcoB; yMEHHS M HABBIKA Pa3yMHOI'O IIPUPOLOIIOIB30BAHUSA, HETEPIIMMOE OTHOIIEHHE K
JNEUCTBUSIM, TIPUHOCSIIUM BpEI HKOJOTHUHU; MPUOOPETEHUE OIbITa JKOJIOTO-HAMPABIECHHOMN
JIeATEIbHOCTH;

— DCTETHYECKOE OTHOIIEHUS K MHPY, TOTOBHOCTh K JCTETHUECKOMY OOYCTPOHCTBY

COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3y/ibTAaThl B c(hepe OTHOMIEHNH 00yYaIOIIUXCH K ceMbe M POAUTEJISAM, B
TOM YHUCJIE OATOTOBKA K CeMEHHOM "KU3HU:
—  OTBETCTBEHHOE OTHOILIEHHE K CO3JaHUI0 CEMbM HAa OCHOBE OCO3HAHHOI'O MPUHATHS

LIEHHOCTEN CeMEHHOM KU3HU,
—  TOJOXWUTEIbHBIH 00pa3 CceMbH, pPOAUTENHCTBA (OTIIOBCTBA H  MaTEPHUHCTBA),

HHTCpHUOpHU3alNA TPAAUIIUOHHBIX CEMEHMHBIX IIEHHOCTEM.

JInuHOCTHBIE Pe3yJbTaThl B cpepe OTHOIIEHHUS 00yUalOIIUXCs K TPyAy, B chepe
COIHMATBHO-)KOHOMUYECKHX OTHOILIEHH I
—  yBa)XkeHHeE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alllUTE CBOEH COOCTBEHHOCTH,



—  OCO3HaHHBIN BBIOOP Oymymiel mpodeccuu Kak MyTh M CIIOCO0 peann3aluu COOCTBEHHBIX
JKU3HEHHBIX TUTAHOB;

— TOTOBHOCTh OOyYaromMxcs K TPYIOBOW MTPO(HECCHOHATBLHOW IEeSATEIPHOCTH Kak K
BO3MOXXHOCTH  Y4acTHsl B  pCIICHUH  JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX,
00IIIeHAIIMOHATILHBIX MPOOJIEM;

—  TOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY H JIOISAM TPy, TPYIOBBIM JOCTHKEHUSIM,
JTO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHWE K pa3HbIM BHUJAM TPYIOBOU
NeSITeITbHOCTH,

— TOTOBHOCTh K CaMOOOCITY)KMBaHUWIO, BKJIIOYas OOyYEHHE W BBHINOJHEHHE JOMAITHUX

00s13aHHOCTEMN.

JIM4HOCTHBIE pe3y/abTaThl B chepe GU3NIECKOro, MCUXO0JIOIHYECKOr0, COUMAIBHOIO U
aKageMM4ecKoro 6,1aronoJy4usi 00y4ammxcs:
—  (usuueckoe, SMOLMOHAIBHO-TICUX0JIOTMYECKOE, COLIMAJIBHOE Onaromoryane

o0ydaromuxcsi B )KU3HU 00pa3oBaTEeIbHOM OpraHU3alliH, OIIYIIEHHWE AETbMU OE30MaCHOCTH U
MICUXOJIOTHYecKOro komdopra, HHPOPMAIIMOHHOM 0€30MacHOCTH.

1.2. MeranpeaMeTHble pe3yJibTAThI
MeTtanpeameTHble pe3yNbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl JOJKHBI

OTpakaTh:
1) ymeHHe CaMOCTOATEIBHO ONpPENEsATh LENu JAESITEIbHOCTH W COCTaBIATH IIJIaHbI
JESTEIIbHOCTH;  CaMOCTOSITEIbHO ~ OCYILECTBISITh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JEATEBHOCTD; UCIIOJIB30BATh BCE BO3MOYKHBIE PECYPCHI ISl TOCTHKEHUS TIOCTaBJICHHBIX LEIeH U
peanu3alyy IIaHOB e TeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHH B PA3JINYHBIX CUTYalHsX;

2) yMeHue MNpOAYKTUBHO OOLIAThCS M B3aWMOJEWCTBOBAaTH B IPOLIECCE COBMECTHOM
JeSTEIbHOCTH, YUUTHIBATh MO3ULIUHU APYTUX YUaCTHUKOB AESITEIbHOCTH, 3PPEKTUBHO pa3periaTh
KOH(JIUKTBI;

3) BiageHMe HaBBIKAMU I[103HABATENIbHOM, YyueOHO-HCCIEIOBATENbCKOH U MPOEKTHOM
NEeSTeNIbHOCTH, HaBbIKAMU  paspelleHus MpoOsieM; CHoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB pPEHICHUs MPaKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHBIX
METO/I0B I03HAHNUS;

4) TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSTENIbHOW HH(OPMALMOHHO-IIO3HABATEIbHON
JeSITeIbHOCTH, BJIaJIeHIE HaBbIKAMHU MOTYYeHHs] HE00OX0MMON HH(OpMAaIIUY U3 CIIOBapel pa3HbIX
TUIIOB, YMEHHE OpPUEHTUPOBATHCA B pA3JIMYHBIX HCTOYHUKAX HH(DOpMALMUM, KPUTHUECKU
OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAITHUIO, ITOTyYaeMYIO U3 Pa3IMUHBIX HCTOUHHKOB;

(B pexn. [Ipukaza Muno6puayku Poccun ot 29.12.2014 N 1645)

5) YMCHHE UCITIOJIB30BAaTh CPCACTBA I/IH(I)OpMaI_II/IOHHLIX U KOMMYHHKAIIUOHHBIX TCXHOJIOT ui



(manmee - MKT) B pemieHNn KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OpPraHU3AIMOHHBIX 3a/ad C
co0uro/IeHreM TpeOOBaHU HIPrOHOMUKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, pECYPCOCOepexeHUS,
IPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€3011acHOCTH;

6) yMeHHe OnpeaeNnsaTh Ha3HaYeHUE U (QYHKIIMH PA3IMYHBIX COIMAIBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSATENIFHO OIICHUBATh M IPHHUMATD PEIICHHUS, OTIPEICIISIOINE CTPATETHIO
MOBEJICHHS, C YIETOM I'PAXXKJAHCKHX M HPABCTBEHHBIX IEHHOCTEH;

8) BnaJneHHE S3BIKOBBIMH CPEACTBAMHU - YMEHHE SICHO, JIOTHYHO W TOYHO HM3J1araTtb CBOIO
TOYKY 3pPEHUSI, UCIIOJIb30BATh aJICKBATHBIC S3BIKOBHIE CPE/ICTBA;

9) BnaneHWe HaBBIKAMHU I103HABATEIbHOW pe(UIEKCHH KaK OCO3HAHMS COBEPIIACMbIX
JEMCTBUI M MBICIIUTENILHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, TPAHUI] CBOETO 3HAHUS U

HC3HAaHW, HOBBIX ITO3HABATCIIBHBIX 3a4a4 U CPCACTB UX JOCTUKCHU.

VYHuBepcalibHble yueOHbIE AEHCTBUS:
1. PeryasitTuBHbIe YHMBepcajibHbIe Y4eOHbIe AeHCTBUS

BbINYCKHUK HAYYUTCS:
—  CaMOCTOSITENIbHO ONPENENATh IeJM, 3aJlaBaTh I[apaMeTpbl U KPUTEPUU, 110 KOTOPBHIM

MO>KHO OIPENIeINTh, YTO I[€JIb JOCTUTHYTA;

—  OIICHHUBATh BO3MOJXKHBIC ITOCICACTBHS JOCTH)KCHUS ITOCTABIICHHOM LIENIM B ACATEIBHOCTH,
C06CTB€HHOI>'I JKM3HU U JXKU3HU OKPYXKAIOIIUX JIIOIIGI;'I, OCHOBBIBAsICb Ha COO6pa)K€HI/I$IX 9TUKU U
MOpaJIu;

— CcTaBUTh U (GOpPMYyIUPOBaTH COOCTBEHHBIE 33/la4yll B 00Pa30BATEIbHON NEATEIBHOCTH U
JKU3HEHHBIX CUTYALUX;

— OLICHHWBATh pECYpCBI, B TOM 4YHCIIE BpeMs M ApYyrue HeMaTepUalIbHBIE PECYPCEHL,
H606XOI[I/IMI)I€ IJIA JOCTHUXKCHUSA HOCTaBJICHHOM! eiu,

— BbIOMpaTh TYyTh JOCTHXKEHHUS 1T, TUIAHUPOBaTh pEIIeHHWE IOCTABJICHHBIX 3aj1ad,
ONTUMU3HPYS MaTEpUAIbHbIE U HEMATEpUAIbHBIE 3aTPAThI;

—  OpraHu30BBIBaTh 3(PQPEKTUBHBIM MOUCK pPECYpCOB, HEOOXOIUMBIX ISl JOCTHIKEHUS
IMOCTaBJICHHOM IICIIH;

- COIIOCTABJIATH HOJ’Iy‘lCHHBIfI pe3yiabTaT ACATCIBbHOCTH C IMOCTaBJICHHOM 3apaHeC LECJIbIO.

2. [To3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIe /1eiiCTBUSA
BbinycKHUK Hay4uTCH:
—  HCKaTh M HAXOJUTh 00OOIIEHHBIE CTIOCOOBI PEIIeHUs 3a7a4, B TOM YHCIIE, OCYIIECTBIATh

pa3BepHYyThI HMH(OPMAIIMOHHBI TOUCK W CTaBUTh HA €ro OCHOBE HOBbIE (yueOHblE H
NIO3HABATENIbHBIE) 3a/1a4H;
— KPUTHYECKH OLEHUBAaTh M MHTEPIPETUPOBATh HH(OpPMALMIO C pa3HbIX MO3ULUH,

pacro3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MH()OPMALIMOHHBIX HCTOYHHKAX;



—  HCIOJIb30BaTh pAa3IUYHBIE MOJENbHO-CXEMAaTUYECKUE CPEICTBA [UIsl IPEICTaBJICHUSA
CYIIECTBEHHBIX CBSI3€H U OTHOIICHUH, a TAK)Ke IPOTUBOPEUNH, BBISIBICHHBIX B HH(OPMAIIHOHHBIX
MCTOYHUKAX;

—  HaxOJUThb U NPUBOAUTH KPUTUYECKUE apIyMEHTHI B OTHOLICHHUH JEHCTBUN U CYKICHHUU
JIpYroro; CIOKOWHO M pPa3yMHO OTHOCHUTBCS K KPHTUYECKUM 3aMEYaHHUAM B OTHOLICHHH
COOCTBEHHOTO CYXKICHHS, pACCMATPHUBATh UX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAMUTH 32 PaMKH y4e€OHOrO MPEAMETa U OCYILECTBIATH LEJIECHAIIPaBICHHbIN MOUCK
BO3MOXKHOCTEH Ul ILIHMPOKOrO MEPEHOCca CPEACTB U CIIOCOOO0B ACHCTBUS;

—  BBICTpauBaTh MHIUBHUAYAJIbHYIO 00pPa30BaTEIIbHYIO TPAEKTOPUIO, YUUTHIBASI OTPaHUYEHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAHUYECHMUS;

— MCHATH U YACPIKUBATDH Pa3HbIC ITIO3UIINU B IMO3HABATCIIHFHOM JACATCIIBHOCTH.

3. KoMMyHHKaTHMBHbIE YHHBepCAJIbHbIe YUeOHbIe AeliCTBUS

BbeInyCKHUK Hay4uTCH:
—  OCYLIECTBJIATH JEJIOBYI0 KOMMYHHUKALIUIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMHU (KaK

BHYTPU 00pa30BaTEIbHONW OpraHHW3aIliy, TaK W 3a €€ MpeleiaMu), TOJ0NpaTh MapTHEPOB IS
JIEJIOBOM1 KOMMYHUKALIUU HUCXOJs U3 COOOpakeHUH pe3yIbTaTUBHOCTU B3aUMMOJCHCTBUS, a HE
JIMYHBIX CUMIATHIA;

— TpH OCYIIECTBICHUHU TPYNIOBOH paboThl ObITh KaK PYKOBOAHUTENEM, TaK M YICHOM
KOMaH/bl B pPa3HbIX poJsiX (FeHepaTop MJed, KPUTHK, UCIOJHUTEINb, BEICTYAOMINMA, SKCIIEPT U
T.J1.);

—  KOOpIWHHUPOBATh W BBINONHATH pPabOTy B YCIOBHSIX pEATbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

—  pa3BepHYTO, JIOTMYHO W TOYHO H3JaraTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
aJICKBaTHBIX (YCTHBIX M MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(DIUKTOTEHHBIE CUTyallMM M MPeNoTBpamaTh KOHGIMKTBL J0 HUX
aKTUBHOM (ha3pl, BBICTpaWBaTh JAENOBYIO M 00pa30BaTeIbHYI0O KOMMYHHUKAIMIO, H30eras
JTUYHOCTHBIX OLICHOYHBIX CYXKJICHUM.

1.3. IIpeaMeTHbIe pe3yibTaThl:
B pesyabTare n3yueHuns yue0HOro npeamera «XuMHs» Ha ypOBHe CpeHero odmero
o0pa3oBaHus:
BbinyckHuK Ha 0230BOM YPOBHE HAYUMTCSH:

—  pacKpbIBaTh Ha MpUMeEpax PoJib XUMHH B (HOPMHUPOBAHUH COBPEMEHHON HAyIHON KapTHUHBI
MHpa U B IPAKTUYECKOHN AESITENbHOCTH YEIOBEKA;

—  JIeMOHCTPHUPOBATh HAa MPUMEPAX B3aUMOCBS3b MEK]LY XUMUEU U IPYTUMH €CTECTBEHHBIMU

HayKaMH;



—  pacKpbIBaTh Ha MPUMEPAX MOJOKEHUI TEOPUH XUMUYECKOTo cTpoeHus: A.M. Bytieposa;

— mnoHuMarh ¢usndeckuid cmbicn Ilepuonmueckoro 3axona J[.M. MenzaeneeBa u Ha ero
OCHOBE OOBSICHATB 3aBHCHMOCTbh CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa30BaHHBIX MU BEIIIECTB
OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

—  OOBACHATH MPUYMHBI MHOTOOOpa3Hs BEUIECTB HA OCHOBE OOIIMX MpPEJCTaBICHUN 00 uX
COCTaBE€ U CTPOCHUY;

—  IPUMEHSTH MpaBUja CUCTEMAaTUYECKOW MEXAYHAapOAHOW HOMEHKJIATYpbl KaK CpeicTBa
pa3ianyeHus U UAeHTU(UKALUK BEUIECTB 110 UX COCTABY U CTPOCHUIO;

—  COCTaBIISITh MOJIEKYJSIPHBIE U CTPYKTYpHBbIE (OPMYJIbl OpPraHUYECKUX BEIIECTB Kak
HocuTenell WHQpOpPMAalMM O CTPOCHHWH BEIIECTBA, €r0 CBOWCTBAX M NPUHAIJICKHOCTH K
ONPEACICHHOMY KJIaCCy COEMHEHUN;

—  XapaKTepu3oBaTh OPTraHWYECKHE BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBaM,
yCTaHaBIMBATh MPUUMHHO-CJIEICTBEHHBIC CBSI3U MEXKY JaHHBIMU XapaKTePUCTUKAMH BEIIECTBA;

—  IPUBOJUTH IPHUMEPHl XMMHUYECKHX pEaKIUil, pacKpbIBAIOIIMUX XapaKTEpHbIE CBOICTBa
TUNMYHBIX TIPEICTAaBUTEICH KIACCOB OPTaHMYECKHUX BEIIECTB C LENbI0 WX HICHTU(DUKAIUU H
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

—  TMPOTHO3HPOBATh BO3MOKHOCTH MPOTEKAHUS XMMHUYECKUX PEaKIMil Ha OCHOBE 3HAHUU O
TUIIAX XUMUYECKOHN CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHON CIIOCOOHOCTH;

—  HUCIOJIb30BaTh 3HAHHSA O COCTaBE€, CTPOCHHWU W XMMHYECKHUX CBOWCTBAaxX BEIIECTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JesITebHOCTH;

—  TPUBOJUTH MPHUMEPHI MPAKTHUECKOTO UCIOIb30BAaHUS MPOJIYKTOB MepepaboTku HEPTH U
MPUPOJIHOTO rasza, BBICOKOMOJIEKYIISIPHBIX COETUHEHUH (ITOJIMATHIIEHA, CHHTETUYECKOTO KayuyKa,
aleTaTHOTO BOJIOKHA);

—  IPOBOAMTH ONBITHI 110 PAaCHO3HABAaHUIO OPraHMYECKUX BEILECTB: INIMLEPHHA, YKCYCHOU
KHCJIOTBI, HEMIPEAENIbHBIX KUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTAaBE MUIIEBBIX MTPOAYKTOB
U KOCMETUYECKUX CPE/ICTB;

—  BJIaJETh NpaBUJIAMHU U IpueMaMu 0e30macHo paboThl ¢ XMMUYECKMMH BEILECTBAMU U
71a00paTOpPHBIM 000PYI0OBaHUEM;

—  yCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUMU U CMEIICHHUS] XUMUYECKOTO
paBHOBECHSI OT Pa3IMUHBIX (PAKTOPOB C IIEJIbIO ONPEENIEHUS ONITUMANIBHBIX YCIOBHUI MPOTEKAHUS
XUMHUYECKHUX MPOIIECCOB;

—  IPUBOJUTH IPUMEPHI THIPOIN3a COJIEH B IOBCEAHEBHON KU3HU YEJIOBEKA;

— IPUBOJUTH IPUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEakUuid B TMPUPOJE,

IMPOU3BOACTBCHHBIX IMPOHECCAX U JKUSHEACATCIBHOCTU OPraHN3MOB;



— TPHUBOJIUTH TMPUMEPHl XUMHUYECKHX pEaKLUi, PpacKpBIBAIOIIMX OOIIHMEe XUMHUYECKHUE
CBOICTBA MPOCTHIX BEUIECTB — METAJIIIOB U HEMETAJLJIOB;

— TIPOBOAMTH pacyeThl Ha HAXOXACHUE MOJEKYSIpHOW (OpMyIBl YriaeBoJAOpoAa 10
MPOJYKTaM CrOpaHus U IO €ro OTHOCUTEIbHOM IJIOTHOCTU M MAacCCOBBIM JOJSIM 3JIEMEHTOB,
BXOJISIIMX B €0 COCTAB;

—  BIAQJETh MpaBWIAMHU OE€30MACHOTO OOpalleHUs C €AKUMH, TOPIOYUMH U TOKCHYHBIMH
BEIIICCTBAMH, CPEJICTBAMU OBITOBOW XVMHH;

—  OCYHUIECTBIISATh TOUCK XMUMHYECKONW HH(QOpMAIMKM [0 Ha3BaHHAM, HIACHTU(HUKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

— KpUTHUYECKH  OIICHMBATh M  WHTEPIPETHPOBATh  XHUMHUYECKYI0  HH(pOpMaIHIo,
COJIEpIKalIyIOCsl B COOOILEHUSAX CPEACTB MaccOBOi HHpopMaium, pecypcax MHTepHeTa, Hay4yHO-
MONYJISIPHBIX CTAThSIX C TOUKH 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISIX BBISBICHUS
OIIMOOYHBIX CYXACHUN U (OPMUPOBAHUS COOCTBEHHO MO3UIINY;

—  TIPEACTABIATH IyTH PEUICHHS TIIOOATBHBIX MPOOJIEM, CTOSAIIMX MEepe] YeIOBEYECTBOM:

9KOJIOTMYCCKUX, SHEPTCTUICCKUX, CBIPbCBBIX, U POJIb XUMHHU B PCHICHUHN 3TUX HpO6JIeM.

BbInycKHUK Ha 62a30BOM YPOBHeE MOJYYHUT BO3MOKHOCTh HAYYHThCSH:
—  WIIIOCMPUPOBamsb HA NPUMEPAX CMAHOGIEHUE U IBONIOYUIO OP2AHUYECKOU XUMUU KaK

HAYKU HA PA3TUYHBIX UCOPUYECKUX IMANAX ee pa3eumusi;

—  UCNONb3068aMb MemoObl HAYYHO2O NO3HAHUSA NPU BbINOJHEHUU NPOEKmMOo8 U yueOHO-
UCCNe008amenbCKUX 3a0ad NO U3VHEHUI0 C8OUCMS, CHOCco008 NONYyUeHUs U PACNO3HABAHUS
OPeAHUYECKUX BeUjeCME;

—  00vBsACHAMb NPUpoOy U CROCOObL 0OPA3Z0BAHUSL XUMUYECKOU CB3U; KOBAIEHMHOU
(nonsApHOU, HENONAPHOL), UOHHOU, MEemAlIU4ecKol, B000POOHOU — C Yelblo ONpedeeHus
XUMUYECKOU AKMUBHOCTU 8eLeCmE;

—  YCMAaHa8Iueamv 2eHemu4ecKyl0 Ce53b MeHCOy KIACCAMU OP2aAHUYeCKUX Geujecmes Ois
000CHOBAHUSL NPUHYUNUATBHOU 8O3MONCHOCMIU NOJYYEHUSI OPCAHUYECKUX COCOUHEHUN 3A0AHHO20
COCmMasa u CmpoeHusi;

—  YCMaHaenueamv 83auMoCeA3U MeHCOY pakxmamu u meopueil, nPUYUHOL U c1e0Cmeuem npu
aumanuse npoOIeMHbIX cumyayull U 060CHOBAHUU NPUHUMAEMBIX PEUeH Ul HA OCHO8E XUMUYECKUX
3HAHUL.

2) Coaep:xanue yueOHOT0 npeamera
10 kaace
Beenenue (1 1)

Metoapl HayyHOro no3Hanus. Mcrounnku xumuueckoit uugopmarnuu. [lorck napopmarmu no
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYpHBIM GopmynaM. Habmoienue, onucanue, u3mMepeHue,



runores3a. Ilouck 3akonomepHocreid. HayuHslil 3xcriepuMeHT. MonenupoBaHue XUMUYECKUX
IIpouecCCoB "n }IBHCHI/II‘/'I, XUMHYECKUM aHaJIn3 U CUHTE3 KaK MECTO/bl HAYYHOTI'O ITO3HAaHUA.

Temal.OcHOBHbIE MOHATHS OPraHUYEeCKOH XumMuu (44).

IlosiBeHne U pa3BUTHE OPTaHUYECKOW XMMHUU KaK Hayku. [IpenMer u 3HaueHre OpraHndecKou
XUMHUHU. MecTo M 3HaueHUE OPraHMYECKOM XMMHU B CHUCTEME €CTECTBEHHBIX HayK. lIpnumHbl
MHOrooOpa3usi OpPraHMYeCKHX BEIIECTB. YTIJIEPOJAHBIM CKEJIET OpPraHUYecKOHd MOJIEKYJIbI.
KpaTtHocTh xuMuueckoii cBa3u. OcOOEHHOCTh XUMUUECKHUX PEAKIMi OPraHMYeCKUX COSAMHEHUN.
CrpykTypHasi Teopus OpPraHMYECKMX COEIUHEHUH. XHMMHUYECKOE CTPOEHUE KakK MOPSJI0K
COCIMHEHHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUHU
XUMHUYECKOI'O CTPOEHMsI OpraHM4eckux coequHeHuit A. M. BytiepoBa. 3aBUCUMOCTh CBOWCTB
BEIIIECTB OT XUMHUYECKOr0 CTpoeHUs MoJekyi. Vizomepus u usomepsl. Knaccugpukanus
OpPraHUYeCKUX COCIMHEHUN. YTIIEBOJOPOIb U MX (PYHKIMOHATIBHBIE TPOU3BOAHbIE. [loHsATHE

0 ¢GyHkunoHanbHON rpynmne. ['omosorus. IlpuHuMnel kiaccuUKaMu OpraHUYECKUX
coequHeHuil. CucreMaTuyeckas MeX/yHapoIHasi HOMEHKJIaTypa U MPUHIUIIBI 00pa30BaHUs
Ha3BaHUN OPraHUYECKUX COCAUHEHUM.

Tema 2. Yraesogopoasi (9 v).

Aukanbl. CTpoeHHE MOJIEKYJIbl MeTaHa. ['omosorudeckuil psaj ankanoB. ['omonoru. U3omepust u
HOMEHKJIaTypa ajlkaHoB. Du3MuecKue CBOWCTBA AJIKAHOB M 3aKOHOMEPHOCTH UX W3MEHEHUS.
XuUMHYECKHEe CBOMCTBA (Ha MpUMEpPE METaHa M dTaHa): PEaKIMU 3aMelIeHHs (TaJIOTeHUPOBaHUE),
JETUAPUPOBAHMS KaK CIIOCOOBI MOJYyYEHHs BaXKHEUIIMX COSIMHEHUH B OPraHMYECKOM CUHTE3E,
TOPEHHE MeTaHa KaK OJUH W3 OCHOBHBIX HMCTOYHHKOB TEIUIA B TPOMBIIUICHHOCTH M OBITY,
nupoius. Haxoxxaenue B npupoze U npuMeHeHne ajikaHoB. [loHaTHe 0 nuKioankaHax.
Aakenbl. CTpoeHHE MOJEKYJbl JTHIeHA. ['omonormueckuii psg ankeHoB. HomenknaTtypa
ankeHoB. M3omepus yriiepoJHOro ckenera U MOJI0KEHHUSI KpaTHOW CBSI3M B MOJIEKYJIaX aJIKCHOB.
®usnyeckue CBOMCTBA aJKEHOB. XHMMHUYECKHE CBOMCTBa (Ha NpUMEpPE OSTUIIEHA): peaKUuu
NPUCOETUHEHUs (raJIOTeHUPOBAaHUE, THPUPOBAaHUE, TUApATAllMs, THAPOraJOTeHUPOBAHUE) KaK
crnocod TmnosydyeHHus (PYHKIMOHAIBHBIX MPOU3BOJHBIX YIJIEBOAOPOJOB, ropeHus. Peaxuuu
IIPUCOEANHEHU K ToMoJioraM stuieHa. [IpaBmiio MapkosaukoBa. [lonumepusanus 3TuiIeHa Kak
OCHOBHOE HalpaBJEHHE €ro HCMoib3oBaHUsA. lloamdTuineH Kak KpyMHOTOHHA)KHBIM MPOAYKT
XMMHUYECKOT0 MPoU3BO/CTBA. [lomyueHue 3THiIeHa B IPOMBIIIIJIEHHOCTH (JeTHAPUPOBAHHE ITAHA)
U B 1abopaTopuu (Jeruaparauus staHona). [Ipumenenune atunexa.

Aaxanmenbl U kayuyyku. [lonstre o0 anmkajgueHax Kak yIJIEBOAOpPOJAAX € JABYMs JIBOMHBIMU
cBs3simMu. [lonmumepusamus auBuHUIA (OyTagueHa-1,3) kak cmocod MoaydyeHuss CHHTETUYECKOTO
Kay4yyka. HarypanbHbII U CHHTETMYECKMH Kaydyku. DBynkaHumsanus kaydyka. PesuHa.
[IpumeHeHre KaydyKa U pe3HHBI.

Aaxunbl. CTpoeHHE MOJIEKYNbI aneTwieHa. ['oMonornueckuii psx ankuHoB. HomeHknarypa
ankuHOB. M30Mepus yriepogHoro cKejleTa U MOJIOKEHUS KpAaTHOW CBSA3M B MOJIEKYJIE alIKMHOB.
dusnueckue CBOICTBAa aJKMHOB. XHMMHUYECKHE CBOMCTBa (Ha IpUMeEpe aleTHIeHa): Peakluu
npUcoeANHEHUs (TaloreHupoBaHue, THUIPUPOBAHKUE, THIpaTallls, THIPOraJOreHUPOBAaHNE) KaK
CHoco0 TMOJy4eHHUs IMOJMMEPOB M JPYTUX IMOJIE3HBIX IMPOJYKTOB, T'OPEHHE alleTHJIeHA Kak
VCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JUIS CBAPKU U PE3KH METAIOB, JUMEpH3alus U
tpumepusanus. [lonyuenune anerunena. [Ipumenenue aneruneHa.

Apenbl. beH305 Kak mIpelcTaBUTENb apOMaTHYECKUX YIiIeBoJopo/ioB. CTpoeHHE MOJIEKYJIbI
O6enszona. dusnyeckue CBOHCTBa O€H307a W Toiyosa. XHMMHUYECKHE CBOMCTBA: PEAKIIUU
3aMeIeHns B 0EH30JbHOM KOJIbIIE (TAIOTeHUPOBAaHNE, HUTPOBAHUE, AIKIJIMPOBAHUE) KaK CITOCO0
MOJIyYEHUSI XMMHUYECKUX CPEJICTB 3allUThl PACTEHUH, NMPUCOECIUHEHHS (THAPUPOBAHUE) Kak
JI0Ka3aTeNIbCTBO HETIPEAEIbHOT0 XapakTepa OeH30a, peakliui 3aMelleHust B 00KOBOM 1enu (Ha
pUMepe TOIyoJia), TOpPEeHUsl, OKUCIIeHHs Toiyoua. [Ipumenenue GeH3071a U €ro rOMOJIOTOB.

Tema 3. Kucsiopoa- u azorcogep:xamue opranadeckue coenntenus (17 4)



Cnuptel. Knaccudukanusi, HOMEHKIaTypa, HW30MepHs CHHUPTOB. ['OMoJOruueckuil psan
IIPEENbHBIX OJHOATOMHBIX CIHPTOB. METAaHON M 3TAaHOJ KaK IMPEICTABUTEIN IPENEIbHBIX
OJIHOATOMHBIX crnupToB. Pu3nueckue cBOWCTBA CIUPTOB. XMMHUECKHUE CBOMCTBA (Ha MpUMEpE
METaHOJIa W 3TaHOJa):B3aUMOJICHICTBUE C HATPHUEM KakK CIOCOO YCTAaHOBIEHHS HAIU4YUA
THJIPOKCOTPYIIIBI, PEaKIHs C TaJOreHOBOJOPOJAMH KaK CIOCOO MOJYYEHHUs PAaCTBOPHUTEICH,
JeruapaTanus Kak CIoco0 IOJIy4eHHUs STHIIEHA, peakius TopeHusl (CHUpPThl Kak TOIIMBO),
OKHCIICHHE B anpierui. Ilomydenue MeTaHona U3 CHHTE3-ra3a U 3TaHoja (OpoKeHHE TIHOKO3BI,
rUJpaTanys 3TUICHA, IEJI0YHOM TMApOIN3 rajoreHsTana). IlpumeHeHne MeraHosa ¥ 3TaHoJA.
®U3N0JIOTUYECKOE JEHCTBUE METAHOJIAa M 3TAaHOJIa HA OPraHU3M YeloBeKa. DTUJICHIJIMKONIb U
IJIMLIEPUH KaK IPEICTaBUTEIH IIPEIEIbHBIX MHOTOATOMHBIX CIIUPTOB. IIoyueHune 3TuIeHI Ko
OKHCJIICHUEM OJTWJIICHAa BOJHBIM pPAacTBOPOM IlepMaHraHara Kanus. @Pu3nyeckue CBOMCTBA
STWICHIVIUKOJS W IJMIEpUHA. XUMHYECKHE CBOMCTBA MHOIOATOMHBIX CIHUPTOB: pEaKkLUU C
HaTpUEM, TajJOr€HOBOAOPOAAMH, Aa30THOM KHCIOTOM. HuTpornmvuepuH u ero pasiioKEeHHE.
KauecTBeHHass peaknuss Ha MHOTOAQTOMHBIC CIUPTHI M €€ INPUMEHEHHE IJIs paclo3HaBaHMS
IVIMLEPUHA B COCTaBE KOCMETUYECKHMX CpelCTB. lIpakTuyeckoe NpUMEHEHHE ATWICHITIMKONISA U
[JIALIEpUHA.

®enou. Ctpoenne MoJekyibl ¢eHona. dusmdeckue cpoiicTBa (eHona. B3aumHoe BiHsSHHE
aTOMOB B MoJIeKyJie (peHona. XMMHUYECKHE CBOMCTBA: B3aUMOJICHCTBUE C HATPpUEM, THIPOKCUIOM
HaTpus, OpoMOM, pa30aBlIeHHONH a30THOW KucioTol. DeHonodopManbIeTHAHAS CMOJIA.
KauectBennsle peakiuu Ha Gpenou. [Ipumenenune gpenona. TokcuuHOCTh (eHOoMa.

AJiberuibl M KeToHbl. KapOoHMIbHAS U allbJieTuHAs TPYIIIBL.

Homenknarypa anpaeruioB U KeToHoB. MeTaHanb ((hopMalibJerua) U 3TaHalb (aleTajlberun)
KaK [IPEICTaBUTENH IIPEEIIbHBIX AJIbJIETHI0B. ALIETOH KaK IIPEICTaBUTENb KEeTOHOB. du3nueckue
CBOWCTBA QJIBJETUAOB U KETOHOB. XMMHUYECKHE CBOICTBa (peakuus OKUCIEHHsS B KUCIOTY U
BOCCTAHOBJIEHMsI B cnupT). KadecTBeHHblE peakIMM Ha IbJErMJIHYI0 TIpynny (peakuus
«cepedpsHOro 3epkaina», B3aumoelctsue ¢ ruapokcugoM Meau (II)) m ux mpumeHenue s
OOHapyXeHHsI NPEJENbHBIX allbJErHJI0OB B IPOMBIIIIEHHBIX CTOYHBIX BOJax. TOKCHYHOCTH
anpaeruaoB. [lomydyenue anbpaeruoB u keToHoB. Ilpumenenue Gopmanbiernia, aneranpaeruia
Y alleTOHA.

KapOonoBbie kuciaorsl. Kap6okcunbHas rpynna. HomeHkaTypa 0JTHOOCHOBHBIX KapOOHOBBIX
KkuciaoT. Pusznyeckue cBOicTBa KapOOHOBBIX KUCIOT. MypaBbuHAs M YKCyCHash KHUCJIOTBI Kak
NpPEJCTaBUTENIN TPENENbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlpeacraBienue 00
apomaTuueckux (OeH30iiHas), HempeleNbHbIX (aKpujoBas, OJEUHOBas), JIUKAPOOHOBBIX
(maBeneBasi), THAPOKCUKAPOOHOBBIX (MOJIOYHAs, JHMOHHAs) U BBICHIMX KapOOHOBBIX
(mampMUTUHOBAsT M CTEapUHOBas, OJIEMHOBas) KucioTax. [losydyeHune KapOOHOBBIX KHCIIOT
(OKuCIIeHUE aNbJETUA0B, NEPBUYHBIX CIIUPTOB, FOMOJIOroB OeH3oua). Cnenuduyeckre crnocoobl
MOJIyUYE€HUS MYPaBbUHON M YKCYCHOHM KHUCIOT. XMMHUYECKHE CBOMCTBa (Ha MpUMEpe YKCYCHOM
KHCJIOTBI): PEaKkIMU C MeTaUlaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSMH M COJSIMHM Kak
MOJITBEPK/IEHUE CXOJCTBA C HEOPraHMUYECKUMHU KUCJIOTaMH, peaklus 3TepupuKaluu Kak criocod
HOJYYEeHUsI CIOXKHBIX 3(UPOB, raJJOTEHUPOBAHUE MO O -yriepogHoMy aromy. I[IpumeHeHue
MYypaBbUHOM, YKCYCHON M O€H30MHOW KHUCIIOT.

Cao:xnbie 3¢upbl. CroxHble 3(QUpPHI KaK MPOIYKTHI B3aUMOAECHCTBUS KapOOHOBBIX KUCIIOT CO
cnupramMu. Homenknatypa cioxHbeIXx 3¢upoB. I'maponus cioxHbix 3¢upos. IIpumenenue
CJIOKHBIX 3()UPOB B MEAMILIMHE, MUIIEBOM U Map(hIOMEpHO MPOMBIIIICHHOCTH, B MOJy4YEeHUH
MOJIMMEPHBIX MaTEPHUAJIOB.

Kupsi. )Kupbl kak cia0xkHbIe 3QUPHI TIUIEPHHA U BBICIINX KapOOHOBBIX KUCIOT. PacTuTenbHbIE
U KUBOTHBIE KHUPbI, UX COCTaB, pa3jiMuue B CBoicTBax. ['uaporeHu3aius ;KupoB, COCTOALINX U3
OCTaTKOB HENPEJENbHBIX KUCIOT. Pacrio3HaBaHuE pacTUTEIbHBIX

’KHPOB Ha OCHOBAHUH UX HETPEAeNIbHOT0 XapakTepa. [ uaponns3 uim oMblIICHHE JKUPOB KakK CI1oco0
IPOMBIIIJICHHOTO TOJIy4€HHUs] COJIed BBICHIMX KapOOHOBBIX KHCIOT. lIpumeHeHue >XupOB.
OYHKIUKM KUPOB B opraHuzMe. Mplla Kak COJM BBICIIMX KapOOHOBBIX KHUCJIOT. Moromue
CBOMCTBA MbLIA.



Yraesoabl. Knaccuduxanus yrneBomoB. Haxoxnenue yrieBogoB B mnpuponae. DyHKiuu
YIJIEBOJIOB B PaCTUTENIbHBIX M )KMBOTHBIX opranu3mMax. ®otocunres. ['11oko3a kak mpeacTaBUTelNb
MoHOcaxapunoB. DuU3nyecKkrue CBOMCTBA IIIOKO3BI. [JII0OK03a KaK aJbJETUIOCIUPT: PEAKLHUU C
ruapokcugaoM meau (II) m amvmmaunbiM pactBopoM okcupaa cepedpa (I). bpokeHue riatoko3sl
(MOJIOUHOKHCIIOE M CIIUPTOBOE). 3HAUCHUE W NMpuUMeHeHue Tmoko3bl. Caxapo3a. Caxaposa Kak
Ipe/CTaBUTeNb JaucaxapuaoB. [uaponus caxaposbl. CBoiicTBa U NPUMEHEHHE Caxapo3bl.
[Tonucaxapuasl. Kpaxman, nemnono3a M TIJIMKOT€H Kak IPEACTaBUTEIM IOJIMCAXapUOB.
Kpaxman, nemnono3a U TITMKOTeH Kak OMOJIOTMYECKUE MOJUMEpPBI, UX CTpOoeHHE. XUMHUYECKUE
CBOICTBa KpaxMaya M LeJIII0I03b! (THIPOIN3, KAUECTBEHHAsI pEaKLMsl C MOJJOM Ha KpaxMal U ee
pUMEHEHHUeE JIsl OOHApYKEHUS KpaxMmaiia B IpoayKTax nuTtanus). [[pumenenue u Onosnoruyeckas
pOJIb IIOJIUCaXapH/I0B.

Amunbl. CTpoeHHe U CBOWCTBAa aMUHOB. AMUHBI KaK OPraHUYECKUE OCHOBAHUSI.

Oco0eHHOCTH aHWIMHA M €r0 XMMUYECKHE CBOMCTBA (B3aMMOJICUCTBHUE C COJITHOW KUCIOTOM U
OpoMHOH Bojoii). Peakmus ropenuss amuHoB. [lonydenue amuuoB. [lonmydeHue aHWIMHA 1O
peakuun H. H. 3ununa. [Ipumenenne amMuHoB. AMHUHOKHCIOTHL. COCTaB M HOMEHKJIATypa
AMUHOKUCIJIOT. [ TUIUH, alnaHuH, BAJIWH, IIUCTEHH, CEpUH M (DEHUJIATIAHWH KaK IpPeICTaBUTENN
NPUPOIHBIX aMUHOKUCIOT. Dusnyeckue CBONCTBA  aMUHOKHCIOT. AMHHOKHCIOTHI Kak
aM(pOTepHbIE OpPraHMYECKUE COCOUHEHHS (B3aMMOJCHCTBHE C IIETOYaMU U KHUCIOTaMH).
[lentuanast cBs3p. OOpaszoBanwe mnonunentuaoB. OOHapykeHHE OEIKOB C  TOMOIIBIO
KaueCTBEHHBIX (I[BETHBIX) peakiuil. buonoruueckoe 3HaueHue o-aMHUHOKHUCIOT. OOnactu
MPUMEHEHUS aMUHOKHCIIOT.

Beaku kak npupoausie 6uononumMepsl. CoctaB u ctpoeHue 0enkoB. [lepBuynHas, BTopuyHasi,
TpeTHYHAsT W YETBEPTHYHAS CTPYKTYphl Oenka. XWUMHYECKHE CBOHCTBA OCIKOB: THAPOIU3,
neHatypauus, ropeHue. buonoruueckue ¢yHkiuu OenkoB. [IpeBpaiieHuss OeNKOB MUIIM B
opraam3Mme. MneHTudukanus opraHuuecKux CoeqMHeHMMA. [ eHeTnIecKas CBsI3b MEX/Iy KJIaccaMu
OpPraHUYECKUX COCAMHEHUN. THUIbI XMMUUYECKUX PEaKuii B OPraHMYECKON XUMUH.

Tema 4. BoicokomouiekyJsipHbie BenecTBa (34)

[lonsiTue o mnonuMepax. MakpoMoneKkyna, CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3alNH,
MoHoMep. ["'omononumMepsl U cononumMepsl. [lonmuMepusanust U MOJUKOHIEHCAIIUS KaK METO/IbI
nonyueHusi nonumepoB. CoBpeMeHHbIE TOMUMEpPHbIE MaTepuaibl. [ImacTmacchl (MOTUATHIIEH,
MOJIMIIPONTMJICH,  TOJIMCTUPOJ,  TOJUBUHWIXJIOPUJ,  MOJMATHICHTepedTanaT). Bosokna
MPUPOJIHBIE, NCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO) M CHHTETUYECKHE (KalpOH, HAIIOH,
JaBCcaH, CIaH/eKc, Jlalikpa). DnactoMepbl. Kayuyk npupoaHsiil 1 cuHTeTHYecKuil. Bynkanuzanus
Kaydyka. Pe3uHa u 200HHT.

11 kaace

Tema 1. BemectBo (8 4)

Crtpoenue BemecTBa. BaxkHeiie MOHATHS XUMUU: aTOM, MOJIEKYJIa, OTHOCUTEIbHAsT aTOMHAs
Macca, OTHOCUTEIIbHAs MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJISIPHAs Macca BELIECTBA.
IIpocTeie U cnoxxkHbIe BellecTBa. MeTayuibl U1 HemeTaulbl. Heopranmyeckue u OpraHudeckue
BellleCTBA. BelecTBa MONEKYISIPHOIO M HEMOJEKYJISIpHOro crpoeHus. CoBpeMeHHas MOJEelb
cTpoeHus atoma. Snpo atoma. [Iporonst. Hefitponsl. M30Tomnel. AToMHast opOuTans. s-, p-, d-, f-
opbutanu. CTpoeHue 3JeKTPOHHBIX 000J0YeK aToMa. DJIEKTpPOHHas KOHQUTypalus aroma.
Knaccudukanus XUMHYECKUX DOJIEMEHTOB (s-, p-, d-dmeMeHTbl). OCOOCHHOCTH CTPOSHUS
YHEPTEeTUUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

Ilepuoanueckas cucrema xumuueckux 3aeMeHToB 1. 1. Menneneesa. [lepuoanyeckuit 3axon /1.
N.MenaeneeBa. @usnueckuii cMmbicha [lepuoguueckoro 3akona J1. 1. Menneneea. [Ipuunnsl u
3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB 3JIEMEHTOB M MX COEAMHEHUH (BBICIIUX OKCHUJIOB U
TUAPOKCHUIOB) TO TiepuoaaM W Tpynmam l[lepuoaumdeckoit cuctembl (Ha MpUMeEpe SJIEMEHTOB



MaJbIX MEPUOJIOB M TJIaBHBIX MOJArPYII). DIEKTPOOTPULIATEILHOCTh. THUIIBI XUMHUYECKON CBSI3U
(KoBasIeHTHAs, MOHHAS, METAJTTUYCCKAs).

KoBasnenrtHas cBs3b (HemnossipHas U noJisspHasi). OOMEHHBIN U IOHOPHO-aKIETITOPHBIN MEXaHU3MBbI
o0pa3oBaHus KOBAaJICHTHOMN cBsi3u. VloHHAasI CBSA3b U MEXaHU3M ee oOpa3oBaHMs. Metamnueckas
cBs3b. Kpucrammueckue BemecTBa. THUIIBI KPUCTAUNIMYECKUX PELLIETOK (ATOMHAs!, MOJIEKYJISIpHAs,
WOHHAs, MeTaJulhyecKkas). 3aBUCHUMOCTh (DU3MUYECKHUX CBOICTB BellecTBa OT THUIIA
KpUCTANTNYECKOH pemeTku. Bogopoanas cBsa3b. [IpuunHbel MHOr00Opasust BEIIECTB.

PactBopel. PacTBOpMMOCTH TBEpIBIX BELIECTB, JKUJIKOCTEW U ra3oB B Boje. HackleHHsle,
HEHACBHIIICHHBIE W TEepechIIeHHbIe pacTBopbl. lloHsTHE 0 KpucTamuoruapartax. CrocoObl
BBIPKEHMSI KOHLIEHTpALMK pacTBOPOB. MaccoBas 40151 paCTBOPEHHOI'O BEILIECTBA.
DJNEeKTpoNUTHYECKass Auccouuanus. NeKTpoiauThl. Moubl (kaTuoHbl M aHWOHBI). CTeneHb
muccouranuu. CUipHBIE U clla0ble 3JIEKTPOIUTHI, 0COOEHHOCTh UX Iuccounanuu. OnpeneieHue
BAKHEUIIUX KJIACCOB HEOPTraHUYECKUX COCAMHEHUMN (OKCHUJIOB, KHUCJIOT, OCHOBAHHUM U COJeil) B
CBETE TEOPHM DSJIEKTPOIUTHYECKON auccounauuu. luccommanus Boabl. KuCIOTHOCTH cpenabl
(kucnoTHas, HeWTpaibHas W IIelo4yHas cpena). Bomoponusiii mokasarens. pH pactBopa kak
MoKa3aTelb KHUCIOTHOCTH cpefbl. MHIuKaTtopbl (YHUBEpCAIbHBIN, JaKMyC, METUJIOpAaHX U
denondraienn).

Tema 2. Xumuyeckue peakuuu (9 4)

VYpaBHEHUs XUMUYECKHUX PEAKLUi U pacueTbl 10 HUM. Pacuer MOJISIpHOI Macchl BEIIECTBA.
Boblunicnenuss 1mo XUMHUYECKMM YpaBHEHHMSIM KOJIMYECTBa, OObEMa, Macchl BELIECTBA IO
KOJIMYECTBY, O0bEMY, Macce€ pEeareHTOB WJIM MPOAYKTOB pPeaKIuu. XUMHYECKHE PEeaKIIUU.
['omoreHnHsle u rereporeHHble peakuuu. CKOpOCTb peaklUM, €€ 3aBUCUMOCTb OT pa3IMYHBIX
(bakTOpoB: MPUPOJBI PEATUPYIOUIMX BEHIECTB, KOHIEHTPALWU PEarupyroIllux BeIlIeCTB,
TEMIEPATYPBI, JIOLAAN PEAKIUOHHON TOBEPXHOCTH, HATUYHUS

karanu3zatopa. Karanus. Ponb kaTanu3aTtopoB B NPUPOJE W INPOMBIIUIEHHOM IPOU3BOJCTBE.
OO6patumocTh peakiuil. XuMH4eCKOe paBHOBECUE U €r0 CMEUICHHUE 01 ACHCTBUEM PA3JIMYHBIX
(bakTopoB (KOHIIEHTpAIMsI PEareHTOB WM MPOJIYKTOB pEaKlMu, AABIICEHUE, TeMIleparypa) IJis
CO3J1aHUs ONTHUMAJIBHBIX YCIOBUN NPOTEKaHUs XUMU4ecKux npoueccos. [Ipunmun Jle [larense.
Peakiuu B pacTBOpax 3JeKTPOJUTOB. Peakiiuy HOHHOro oOMeHa. Y cloBUs MPOTEKaHUsI peakiui
noHHoro oobmena. KauectBennoie peakuuu. [lonstue 00 anamuthueckod xumuu. [uaponus
cosieid. ['maponmn3 no KaTMoHy, MO aHMOHY, IO KaTUOHY U MO aHUOHY. Peakuus cpeabl BOJIHBIX
pactBopoB cojei. OOpatuMbli U HEOOpAaTUMBIA THAPOIM3 COJIeH. 3HAYCHHE TUIIPOSiM3a B
OMOJIOTNYEeCKUX OOMEHHBIX MpoLieccax.

OxuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl OKUCIEHHS] U BOCCTAaHOBIICHUS.
OxucauTennb U BOCCTAHOBUTENb. THUINYHBIE OKUCIMTEIN M BOCCTAHOBUTENH. OKUCIUTEIBHO-
BOCCTaHOBUTENIbHbBIE PEAKIIMU B IPUPO/IE, TIPOU3BOACTBEHHBIX MIPOLIECCAX U KU3HEACITEIbHOCTU
OpraHM3MOB. OIIEKTPOJIM3 PpacTBOpPOB M  pacmiaBoB. [IpumeHeHHe anekTposnns3a B
MPOMBIIIIIEHHOCTH.

Tema 3. Heoprannuyeckas xumus (6 4)

Knaccugukanus Heopranndeckux BemecTs. [Ipocteie BemectBa — HeMeTaiubl. Puzndeckue
CBOMCTBA HEMETAJUIOB. AJIIIOTponus. XUMUYECKHE CBOMCTBA HEMETAJIJIOB HA IPUMEPE TAJIOT€HOB.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BOAOPOAA, KUCIOPOJA, FAJIOTEHOB, CEPBI, a30Ta,
docdopa, yraepoma, KpemHuUs. BzammonelcTBHE ¢ MeTauIaMH, BOJOPOJAOM W JAPYTHMH
HemeTaulamMd. Hemertannel kak TunuyHble okucauTenu. CBOICTBA HEMETAIIOB  Kak
BoccTaHoBuTeneil. [Ipoctelie BemecTBa — Metamsl. [lomoxxenne meramios B llepnoanueckoin
cucreme. Gusnueckue cpoiicTBa MeTaioB. O6mue cBoiicTBa MeTayuioB. CriiaBbl. XMMHYECKHE
cBoiictBa MeTaiyioB. OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE CBOICTBA METAJIOB TIJIABHBIX U
nOOOYHBIX MOJATPYI (Meb, KeJe30). B3aumozelicTBue MeTallJIOB C HEMETaIIaMH,

BOJIOM, KMCJIOTAMH U pacTBOPaMU COJIEH. DIEKTPOXUMHUUYECKUH psAll HanpspkeHui metaiioB H. A.
BekeroBa (psii CTaHIApTHBIX 3JEKTPOJHBIX MOTEeHIMANOB). OKpacka IJIaMeHH COEeIWHEHHUSIMU
meTtayioB. Kopposuss MeramioB Kak OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIM Mpouecc. Buabl



Koppo3uu. CrocoObl 3alIUThl METAUIOB OT Koppo3uu. Metamuisl B mpupoae. [lomydenue
MetauioB. Meramryprus. UepHas u uBetHas metamutyprus. [[pon3BoacTBO 4yryHa, aTtOMUHMS.

Tema 4. Xumus u xu3ub (11 4)

Hayunble nOpUHIMIOBI OpPraHU3allMd XMMHYECKOro Mpou3BOACTBA. [Ipom3BoncTtBo cepHOM
KUACIOTHL. XUMHS U 3HepreTuka. [lpupoanbie ncTounuku yrieBoaoponoB. Hedts, ee cocraB u
nepepabotka. Ileperonka u kpexunr HeTH. Hedrempomykrsl. Ilonste o mnuponuze u
pudopmunre. OkTaHoBoe uncio OeH3nHa. OxpaHa OKpyKawIel cpesl mpu HedTenepepadboTke
U TPAaHCIOPTUPOBKE HePTenpoayKToB. [IpupoaHblil U MOMYyTHBIM HE(PTIHON Ta3bl, UX COCTaB U
UCToNb30BaHue. TormmBo, ero Buabl. TBepIbie BUABI TOIUIMBA: APEBECHUHA, IPEBECHBIN, OyphIi U
KaMEHHBIN yrojb, Topd. ANbTepHAaTUBHBIE MUCTOUHUKH SHEPTUU. XUMHUS U 310pOBbE. XUMHUS
numm. ParwonansHoe nurtanue. JlekapcTBeHHbIe cpencTBa. [loHsTHe 0 (hapmameBTHUECKON
XUMUM W ¢apmakonoruu. JlekapcTtBa: IPOTHUBOBOCHAIHUTENbHBIE  (Cylb(aHHIaMUIHbIC
npenapaTsl, aHTUOMOTHKH ), aHAIBI'C€TUKA HEHAPKOTHUYECKUE (aCITUPUH, aHAJIbIUH, TTapaeTaMo)
U HapKOTUYECKHE, BSDKYIIUE CpEACTBa, cTepouaHble. ['opMOHBI. DepMEHTHI, BUTAMHHBI,
MUHEpaJbHble BOJbI. IIpoOiieMbl, CBSi3aHHbBIE C NPUMEHEHHEM JIEKapCTBEHHBIX IIPEraparos.
Bpennbie npuBbIUKN U (PaKTOPHI, pa3pylialonue 30poBbe (KypeHue, yrnoTpeOieHue aaKkoros,
Hapkomanus). Kocmermueckune W mapdromepHble cpeiactBa. beiToBas xumus. Moromue u
yuctaue cpeactsa. Mouto. Ctupanbhbie nopomku. Oroenusarenu. CpencTsa INYHONW TUTHEHBI.
[IpaBuna Ge3omacHOW pabOTHI ¢ €AKMMH, TOPIOUUMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEACTBAMU
ObITOBOM xuMuHU. XuMHs B crtpoutTenbcTBe. lmmc. M3Becth. Llemenrt. beron. Ilombop
ONTHUMAJIBHBIX CTPOUTEIIBHBIX MAaTEPUAIOB B IIPAKTHUYECKON JEATEIBHOCTH YEJIOBEKA. XUMHsS B
CEJIbCKOM X03siicTBe. MuHepanbHble H Oprannyeckue ynoopenus. CpeacTsa 3allUThl paCTCHUN.
Heopranunueckue marepuansl. Creksio U kepamuka. [IurmeHTsl u kpacku. XUMHS U DKOJIOTHSL.
XUMHYECKOE 3arps3HEHHE OKpYKarollell cpeabl M ero mocneActsus. Oxpana ruupochepsl,
NOYBBI, aTMOC(]EPHI, PIIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHUS. «3eJIeHasD XUMHUSL.

3. TemaTn4eckoe NJIAHHPOBaHHE

10 xknace
Neo Kon- | Peanu3zanuu Bocnurarenbnoro | Mcnonb3zoBan
BO NOTEHIHAJIA YPOKA ue
Tema ypoka 4yacoB (BuABI M GOpMBI o0opya0BaHH
AeATeIbHOCTH) sl LleHTpa
"Touka
pocrta'
Beenenue 1 YCTAHOBJICHUE I0BEPUTEBHBIX

1 | MeToabpl HAy4YHOrO O3HAHUS. OTHOILLIEHUN MEXKTY
Temal.OcHOBHBIE NOHATHS OPraHUYECKOM 4 TEarOrHYECKUM PAOOTHUKOM
XUMHH ero oOy4aroImuMHucs,

2 | llpenMer n 3Ha4YE€HHE OPTaHUYECKON XUMUMU. CHOCOOCTBYHOIIMX [O3UTHBHOMY JaTYUK
J.1. Onpenenenne Ka4eCTBEHHOI'O COCTaBa BOCIIPUSTHIO O0YYAIOIIHMICS TEMIIEPATYPHI
OpPraHWYECKOTO BEIECTBA. TpeOoBaHUM U POCHO TEpPMOIIapHbIN
J1.2. Konnekuust OpraHMuecKuX BEIIECTB U IeIarorn4eckoro paboTHHKa,

MaTEpHUaJIOB. IIPUBJICYCHUIO UX BHUMaHMS K

3 CrpyKkTypHasi TEOpHUsi OpraHUYECKUX 00CyX/1aeMOH Ha ypoKe
COEIMHEHMII. UH(pOpPMaIIUH, aKTUBU3ALMH UX
J.3. Mozienu opraHn4eckix MOJIEKYII. TI03HABATEIILHOW JICATEILHOCTH,

4 | Uzomepus. noOyXJIeHHE 00y4arOLIXCs

5 | OcHOBHBIE KJIACCHI OPTaHUYECKUX COEIMHEHU. co0monarh Ha ypoke
Tema 2. YrueBogopoasbl 9 OOLIENPUHSATEIC HOPMBI

6 | IlpenenbHbIE YIIEBOAOPOIL. MOBEJIEHUs, MpaBUjIa OOIEHUs




JI. 0.Nel. CocraBiieHue Monesel ajJJKaHoB.
J.4. T'openue merana.

J.5. OTHOIIEHHE MEeTaHa K pacTBOpam
NepMaHraHara Kajius 1 OpOMHOM BoJIe.

HenepenenbHbIe YriIeBOAOPOIBI.
JI.o.Ne 2. CocraBiienue moneinen
HENPEICIbHBIX COCTNMHECHUI

OTUJIEHOBBIE YITIEBOAOPOIBI.

J.6. OTHOLIEHKE STHIIEHA K PaCTBOpaM
nepMaHraHara Kajius u OpoOMHOI Boie.
J.7. [lonydenue 3TuiIeHa peakiuen
JIerUIpaTaliy 3TaHoJIa.

AJKaMeHbl U KaydyKH.

ALIETUJICHOBBIE YTIJIEBOIOPO/IBI.

J.8. T'openue anerusieHa.

J1.9. OTHOLIEHME alleTUIIEHA K pacTBOpam
nepMaHraHara Kanusi 1 OpoMHOIl BoJie.
J.10. [TonyuyeHnue aneTuiieHa THIPOIU3OM
KapOuIa KajabIus.

11

ApomMaTudecKkue yriieBoAOpPOIbI.
J.11. OtHomeHre OeH30J1a K pacTBOpaM
nepMaHraHara Kajus 1 OpoMHOH BoJIe.

12

I'eneTnyeckas cBs3b MCKAY YTJIICBOAOPOAAMHU.

13

O06o0maroiee MOBTOPEHHE 10
teme' YTIIeBOI0pOIbI".

14

Konrtposbnas padora Ne 1«YrieBo1opoasi».

Tema 2. Kuciiopoa- u a3orcoaep:xaniue
OpraHMYecKue coeMHeHus

17

15

CnupTsl.

16

XHUMHYECKUE CBOICTBA U MOJIYYEHHE CIIUPTOB.
Jl.o.Ne 3. CpoiicTBa 3TUIIOBOTO CIUpPTA
J.12 .OxucneHue 3TaHOJIA B abICTH]I.

17

MHOroaroMHbI€ CIIUPTHI.

JI.o.Ne 4. CpoiicTBa riuIepuHa.
JI.13. KauecTBeHHBIE peakliMK HA
MHOTOaTOMHBIE CITUPTBHI.

18

deHo.

.14. PactBopuMOCTh (heHOIIa B BOJIC TIPH
O0OBIYHOM TeMIIepaType U MPU HArPEBaHUH.
J.15. Tlonydyenue geHonaTa HaTPHsL.

J.16. Ocaxnenne GeHosa u3 pacTBopa
dbeHomnsATa HATPUS O] ICUCTBUEM YTIIEKUCIIOTO
rasa.

J1.17. KauecTBeHHBIC peakiuu Ha HEeHOI.

19

Anbaeruibl ¥ KETOHBI.
J.18. Peakmus «cepeOpsiHOTO 3epKajay.

20

KapOoHOBbIE KHCIIOTHI.

21

XUMHUYECKUE CBOMCTBA U TPUMEHEHNE
KapOOHOBBIX KUCIIOT.

JI.o.Ne 5. CBolicTBa yKCYCHOM KHCIIOTBI.
JI.o.Ne 6. CBoiicTBa O€H30HHOM KHCIIOTEHI.

22

CrnosxHble 3(UpBHL.

CO CTapIIUMU
(megaroru4yecKuMu
pabOTHHUKAMM )

Y CBEPCTHUKAMHU
(oOygaromuMucst ), TPUHITUATIBI
y4eOHON JUCHUTIIIMHBI

Y CaMOOpraHU3aluu;
NpUBJICYCHUE BHUMAHUS
00yyaronxcsi K [eHHOCTHOMY
acIeKTy U3y4aeMbIX

Ha YpPOKax SIBJICHUH,
OpraHu3aIus ux paboThI C
MOJy4aeMoi Ha ypOKe
COLUAIBHO 3HAYMMOM
uHpopmarmein —
MHUIMMPOBAHHE €€
00Cy>KIIeHHMsI, BHICKA3bIBAHUS
00y4JarOIIMMUCS CBOETO MHEHUS
10 €€ NOBOAY, BhIpaOOTKHU
CBOETO K HEll OTHOIICHUS;
MCTIOJIb30BaHHE
BOCIHUTATEIbHBIX BO3MOKHOCTEH
coJlep>KaHus y4eOHOTO
npeaMeTa uepe3 AeMOHCTPALIUIO
00yyaroumcs IpuMepoB
OTBETCTBEHHOTO, TPaX/IaHCKOTO
MIOBEICHUS, TIPOSIBIICHUS
YeJIOBEKOTIOOUS U
T0OpOCEPACYHOCTH, Yepe3
1oA00p COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTSHHUS, 3a/1a4 JIJIS
peleHust, IpoOIEeMHBIX
CUTYalui 17151 00CYK/IeHUS B
KJiacce;

pUMEHEHHE Ha ypOKe
MHTEPaKTUBHBIX (OPM PabOTHI C
00y4JarOIIMMHUCS:

UHTEIUIEKTYaIbHbIX urp,
CTUMYJIUPYIOIIHAX
[IO3HABATEIBHYI0  MOTHBALIUIO

00y4JarOIIMXCS; JAUIAKTHIECKOTO
Tearpa, TI/€ TMOJy4YEeHHblE Ha
YpOKe 3HaHUS OOBITPHIBAIOTCS
B TearpajbHbIX MOCTAHOBKAX;
JIUCKYCCUW,  KOTOpBIE  JIal0T
oOy4arommmcst ~ BO3MOXKHOCTD
npuoOpecTd  OMBIT ~ BEACHUS
KOHCTPYKTUBHOTO JIMaJIora;
TPYIIIOBOM pabOThl WM PabOTHI
B mapax, KOTOpble  ydyar
00yJaroImmxcst KOMaHIHOM
paboTe u B3aUMOJCHCTBHUIO C

natyuk pH

natyuk pH

JaT4YuK
TEMIIEpaTypbl
TepMONIapPHBIN




JI.o. Ne 7. T'maponu3 actimpuHa.

JIPYTUMHU 00y4JarOIIUMHUCS;

23 | IpakTnuyeckas padora Ne 1 o teme BKJIIIOYUEHHE B YPOK MIPOBBIX
"[TonyyeHne yKCyCHOM KHUCIIOTHI M U3YUYEHHUE €€ IIPOLEAYP, KOTOpBIE IIOMOIaroT
CBOMCTB". MO/IEPKATh MOTHBALUIO
24 | O6o06mIaromee TOBTOPEHUE 110 TEME oOyyaronmxcsi K IOJy4EHHUIO
«Kucnopoacoaepxkaiinue OpraHu4ecKue 3HaHUH, HAJIA)KUBAHUIO
COETUHEHUS. MO3UTUBHBIX  MEXKIMYHOCTHBIX
25 | KontpoabHas padora Ne 2 1o reme OTHOUIEHHUH B KJIACCE, IIOMOTar0T
«Kucnopoaconepxaiuue opraHuueckue YCTaHOBJICHHIO
COETUHEHUS. noOposkenaTenbHOl  arMocdepsl
26 | XKupsbl. BO BpeMsl ypOKa;
27 | Yraesoasl. ['moko3a. OpraHu3anus medera
JI.o.Ne 8 CBoiicTBa TIIOKO3EI MOTHBUPOBAHHBIX 124
J.19. Okuciienne riroKo3bl THAPOKCHIOM SPYAUPOBAHHBIX  O0YyYAOIIUXCS
meau (11). Hajl HX HEYCIEBAIOLUMU
28 | ducaxapunsl. [lonucaxapuasl. OHOKJIACCHHUKaMH, Aaromero
J1.20. KauecTBeHHas peakiys Ha Kpaxmall. 06Y‘13101HUI/IMC’1 COLMAJIBHO
29 | AMHHEL 3HAUUMBII OITIBIT
JI.21. Peakius anunuHa ¢ OpoMHON BOJOH. COTPYIHHMYECTBA M  B3aHMHOH
30 | AMHHOKHCIIOTHI. [IOMOIIH,
J.22. KoyeKius aMuUHOKHCIIOT. HHAIMHPOBAHUC M ITOJICPIKKA
J1.23. Jloxa3TenbCTBO HaINYKS HCCIIE/I0BATEIBCKOM
()YHKLMOHAIBHBIX TPYIII B PACTBOPAX JEeSITeTbHOCTH OOy4Yaromuxcs B
AMHUHOKWCIIOT. pamKax peanuzamnuu UMU
31 | Benxu. WHIWBUIYAIBHBIX W TPYIIOBBIX
JL.o.Ne 9.1]BeTHBIE peakiuy GEJIKOB. MCCIICNOBATEIILCKIX  TIPOCKTOB,
J1.24. PacTBOpEHHE U OCAXKICHHUE OEIIKOB. 9To  jact  obywarompMes
J1.25. LBeTHbIE peakuu OENKOB. BOSMOMKHOCTD npuodpecTn
J1.26. TopeHye NTHYBETO TIepa U IEePCTIHOM HaBBIK CaMOCTOATCILHOTO
HUTH. peleHus TEOPETUUECKON
Tema 4. BoicokomoJieKy/IsipHbIe BellleCTBa 3 mpobeMBl, HaBBIK
32 | Tonnmepsr. TeHEepUPOBaHUS U oipopMneHm
33 | IlomumepHbIe MaTepUaIbI. COOCTBEHHBIX  WJCH,  HABBIK
JI.o.Ne 10. OTHOIIIEHUE CHHTETUYECKHUX YBOKUTCIIEHOTO  OTHOICHUA K
BOJIOKOH K pacTBOpaM KHUCJIOT U IIEJI0Yeil. SYKHM BIEAM, 0GOPMICHHEIM B
J.27. Konnekiuu miactmacc, 3J1acTOMEpOB, paborax . Apyrax
BOIIOKOH. UCCIIeIOBATENEH, HaBBIK
J1.28. TopeHe eIy Ioma. Hy6J'II/I‘{HOFf) BBICTYIUICHUS ITEPENT
34 | IlpakTnueckasi padora Ne 2 "PacrnoznaBanue Ay[TOPHCH, apryMCHTHPOBAHHA
IACTMACC ¥ BOJTOKOH". U OTCTaWBaHUS CBOEH TOYKHU
3peHusl.
11 xmacc
Ne Kou- | Peanuzanuun BocnurarenbHoro | Mcnosb3oBan
BO NMOTEeHIHMAJIA YPOKA ue
Tema ypoxa 4acoB (BuabI M GopmMbI odopynoBanu
AesATeJIbHOCTH) Al IeHTpa
"Touka
pocra"
Tema 1. BemectTBo 8 YCTAHOBJIEHUE JIOBEPUTEIBHBIX
1 | ATOMBI, MOJIEKYJIbI, BEIIECTBA. OTHOLLICHUNA MEXTY
2 | Ctpoenue aToma. Mearoru4eckuM paboTHUKOM U
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XUMHYECKasT CBA3D.

ArperarHble COCTOSIHUSI BEIIECTBA.
J.1. Temneparypa 1aaBJI€HUS BEIIECTB C
pPa3HBIMU TUITAMH KPUCTATMYECKUX PEIIETOK.

[Tepuonnueckuii 3akon [I.M1.Menneneena.
J.2. Paznuunsie popmel [lepuoanyeckoit
cucrteMsl 1. Menneneesa.

PacTtBOpBHI.

J.3. TermoBoit 3¢ (heKT pacTBOPEHUS BEIIECTB B
BOJIE

M. 4. Ilony4yeHue u nepeKpucCTaIIU3aALN
nonuaa ceuHua (11) («30510TOM JOKIBY).

DNEKTPOIUTHYECKAS JUCCOLMALU.

J.5. DnexTponpoBOJHOCTh PACTBOPOB
3IEKTPOJIUTOB.

J.6. DiekTpoauTHYeCcKas JUCCOIHAITUS
YKCYCHOM KHCJIOTBI.

Kucnornocts cpenpl. UuaukaTopsl.
JI.o.Ne 1. BogopoHblii moka3artelb.
JI.7. Onpenenenne KUCIOTHOCTU CPEJIBI C
MTOMOIIBI0 YHUBEPCAIBHOT'O MHIUKATOPA.

Tema 2. XuMn4ecKue peakuuu

VYpaBHEHHsI XUMHUYECKUX PEAKLIMM U pacdeThl
110 HUM.

10

Peakumu noHsoro oomeHa.

Jl.o. Ne 2. TIpu3Haku npoTeKaHus XUMUYECKUX
peaKuuii.

JI.o.Ne 3. YcnoBus npoTeKaHust peakiuil
MOHHOTO 0OMeHa

J.8. [Tpumeps! peakiuiit HOHHOTO OOMEHa,
UIYIUX C 00pa30BaHUEM OCaJIKa,ra3a WK
BOJIBI.

11

I'maponms.
J.9. T'uaponus comnen.

12

KauecTtBeHHbIE peakuu.
JI.o.Ne 4. KauecTBeHHbIE pEaKIUu.

13

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.
JI.o.NeS. OxncnanTenbHO-BOCCTAHOBUTEIbHBIE
peaxkuu.

J1.10. 3menenue pH B X0/1€ OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN

14

DNEKTPOIH3.

15

IIpakTuyeckas padora Ne 1. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«XUMHYECKHE PEAKIIHI.

16

O06o0matroiiee MOBTOPEHHE IO TEMaM
«BemectBo» 1 «XUMHUYECKHUE PEAKITUI.

17

Konrtpoubnas padora Nel. «Bemectso.
XVMMHUYECKUE PEAKLIUNY.

Tema 3. Heopranuveckasi xumust

ero oOyJaromuMHIcs,
CHOCOOCTBYIOIIMX TTO3UTUBHOMY
BOCIIPUATHIO 00Y4aIOIIUMHUCS
TpeOOBaHU# U TPOCHO
HeJarornyeckoro paboTHHKA,
NPUBJICYCHUIO UX BHUMAHUSA K
o0CyXIaeMol Ha ypoKe
uH(pOPMAIIUH, aKTUBU3AIIH UX
MIO3HABATEIILHOM JIESITEIbHOCTH;
noOyXIeHre 00yJarOITIXCs
co0roaTh Ha YpOKe
OOIIECTTPUHATHIE HOPMBI
HOBE/ICHUS, TIpaBHJIa OOIICHHS
CO CTapIIUMHU
(memarornuecKuMu
paboTHUKaMM)

U CBEPCTHUKAMHU
(oOyuaromuMucs ), MPUHIUIIBI
y4eOHON JUCIUTIITMHBI

¥ CaMOOpraHH3allny;
NPUBJICYCHUE BHUMAHUS
00y4aromuxcs K HEHHOCTHOMY
acTIeKTy U3y4aeMbIX

Ha ypOKax sIBICHUH,
OopraHu3anus ux paboTsl ¢
NOJTy4aeMoOi Ha ypoKe
COLIMAJIbHO 3HAYNMOM
uHpopmaruei —
MHUIMAPOBAHHE €€
00CyX/1eHHs, BbICKa3bIBAHUS
00y4JarOIIMMHUCST CBOETO MHEHUS
IO €€ MOBOJAY, BEIPAOOTKH
CBOETO K HEll OTHOIIICHMS,
UCIOJIb30BaHHE
BOCIIUTATEIHHBIX BO3MOKHOCTEH
cofiep)KaHusl yueOHOro
npeaMeTa Yepes IEMOHCTPAITUI0
o0y4Jaroummcs IpuMepoB
OTBETCTBEHHOTO, TPAYKTAHCKOTO
MOBEJICHUS, POSIBIICHUS
YeJIOBEKOTIO0HS U
N00pOCEepACUHOCTH, Yepe3
Mo100p COOTBETCTBYIOIIHMX
TEKCTOB JIJISl YTSHHUS, 3a/1a4 IS
pelieHus, TpoOIeMHBIX
CUTyalU# 17151 00CYXKACHUS B
KJ1acce;

pUMEHEHHE Ha ypoke
MHTEPAKTUBHBIX (hOpM pabOTHI €
00y4aroIMMHUCS:
MHTEIUICKTyaTbHBIX urp,
CTUMY/IHPYIOLIUX

JaTIUK
TeMIepaTypbl
IUIaTUHOBBII;
JaTYHK
TepMONIAPHBIN

NaTUUK
TeMIepaTypbl
IJTATUHOBBIN

ATYUK
IIEKTPOTIPOBO
I-HOCTH

natuuk pH

JTaTYUK
TeMIepaTypbl
IUIAaTHHORBBIM,

natyuk pH




18

Knaccudukanmst HEOpraHm4IecKux CoeqMHEHUH.
[IpocTslie BelecTBa— HEMETAIUIBI.

JI.o.Ne 6. O3HakoMIIeHHE CO CBOMCTBAMH
HEMETAaJUIOB.

JI.o.Ne7. BeiTecHeHME TAJIOTEHOB U3 PACTBOPOB
UX COJIEH.

J.11. BzaumoeiicTBue OpoMHOI BOJBI C
MOJIUJIOM KaJIus.

19

[IpocThie BenecTBa — MeTalIbl. DU3HYECKUE
cBoiicTBa MeTauioB. CILIABEI.

JI.o. Ne 8 O3HakomIiIeHHE CO CBOMCTBAMH
METAJJIOB U CIIJIABOB.

20

XUMHYECKHE CBOMCTBA METAJIJIOB.

Jl.o. Ne 9. Oxpacka njaamMeHu COJIIMU METAJLJIOB
J.12. B3auMoieiicTBrE aIFIOMUHUS C HOJIOM.
J.13. BzaumopeticTBue Meau ¢
KOHIIEHTPUPOBAHHOW a30THON KUCIIOTOM.

21

Mertainel B mpupoae. Ilomyuenue meramios.
Meramnyprus.
JA.14. Ammomorepmusl.

22

IIpakTuyeckas padora Ne 2. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«"eHeTnyeckas CBs3b MEXY KjaccaMu
HEOPraHWYECKUX COCIMHEHUI.

23

O06o0matroiee MOBTOPEHHE 110 TEME
«Heoprannueckas Xumus».

Tema 4. Hay4yHble 0CHOBbI XMMH4Y€CKOT0
NPOM3BOJACTBA

24

Bpems B xumun. CKOpoCcTh XUMHUYECKHUX
peaKkuuu.

Jl.o. Ne10. CkopocTh XMMHYECKOH peakluu.
M. 15. 3aBUCUMOCTb CKOPOCTH PEaKLIUU OT
IIPUPO/IbI BEILIECTB Ha MpUMEpPE
B3aMMOJEMCTBHS pPACTBOPOB PA3JINYHBIX KHUCIIOT
OJINHAKOBOM KOHIIEHTPAIUH C

OJIMHAKOBBIMH KyCOYKaMH (FpaHyJiaMi) [IUHKA
U OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJIJIOB
(MarHusi, IMHKA, JKeJie3a) C paCTBOPOM COJISTHOU
KHCJIOTHI.

J.16. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT
KOHIEHTPALMU PEarupyroIINX BEIIECTB U
TEMIEPaTypbl Ha IPUMEPE B3aUMOAEUCTBUS
pacTBOPOB CEPHOM KHUCIIOTHI €

pacTBopamMu THOCYJb(haTa HATpUs pa3IMuHOM
KOHIIEHTPALUHN U TEMIIEPATYPHI.

J.17. 3aBUCHMOCTB CKOPOCTH PEAKIIMH OT
KaTaJan3aTopa Ha IPUMEPE Pas3sIoKEeHUs
NEPOKCHJIa BOJOPOJA € TIOMOIIbIO
HEOpraHMYECKUX KaTaJln3aTOPOB U MPUPOIHBIX
00BEKTOB, COIEpKAILMX KaTa Ja3y.

25

XUMHYECKOE paBHOBeCHE U (DAKTOPHI, HA HETO
BIIASIIOLLIKE.

MO3HABATEIbHYI0  MOTHBALIUIO
00yJaronmxcs; ITUJAKTHYECKOTO
Tearpa, rne NOJy4YeHHbIe Ha
YpOKE 3HAHUS OOBITPHIBAIOTCS
B TeaTpaJibHbIX IOCTAHOBKAX;
JIUCKYCCHUH, KOTOpBIE  JAIOT
oOyyaroumcsi ~ BO3MOXKHOCTb
IPUOOPECTH  OMNBIT  BEACHUS
KOHCTPYKTHBHOT'O JIaJIora;
rpyIIOBOi pabOTHl WM pabOTHI
B Mapax, KOTOpble  yuar
oOyyarommxcs KOMaHIHOH
paboTe U B3aUMOJCICTBUIO C
JIpPYTUMHU 00y4arOLMMUCS;
BKJIIOYEHHE B YPOK HIPOBBIX
IpOLEAYyp, KOTOpPbIE IOMOIar0T
o AepkKarhb MOTHBALIUIO
oOyyarommxcsi K IOJIy4YEHUIO
3HAHHUH, HaJIaXXUBAHUIO
MO3UTUBHBIX  MEXKIHMYHOCTHBIX
OTHOIIEHHUH B KJIacce, IOMOTAf0T
YCTaHOBJICHHUIO
noOposkenaTenbHOl  arMocdepsl
BO BpEMs YpOKa;

OpraHu3anus meecrBa
MOTHUBHPOBAHHBIX u
SPYAUPOBAHHBIX  OOYJAFOIIHUXCS
HaJ 170'¢ HEYCIEBAIOIUMU
OJTHOKJIACCHUKAaMH,  JIAIOIIETO
o0yyaronmmcst COIIMANTEHO
3HAYUMBII OITBIT

COTPYIHHUYECTBA U B3aUMHOMU
MIOMOIIIH;

MHULMUPOBAHUE U MOJIEPKKA
HCCIIEI0BATENBCKON
JeSTeIbHOCTH 00yJaroIuxcs B
pamMKax peanusaniy UMU
MHIVBUAYAJIBHBIX U IPYNIIOBBIX
HCCIJIEIOBATENBCKUX MTPOEKTOB,
YTO JacT 00y4aroIMcs
BO3MOXKHOCTh MPHOOPECTH
HAaBBIK CAMOCTOSITEJIEHOTO
peLIeHUs] TEOPETUYECKON
POOIEMBI, HABBIK
reHepupoBaHus U 0HOpPMIICHHS
COOCTBEHHBIX HJIEH, HAaBBIK
YBa)KUTEIHHOTO OTHOILIEHUS K
qy)KUM HJIesIM, 0(OPMIICHHBIM B
paboTax qpyrux
UCCIIEIOBATENIEN, HABBIK
MyOJIMYHOTO BBICTYIICHHUS
nepes ayAuTOpHUeEH,

JTaTYUK
TeMIepaTypsl
IJTATUHOBBIN




JI.o.Ne 11. Xumnueckoe paBHoBecue. [IpuHnmn
Jle larense.

26

Hay4nble mpUHITUTIEI OpraHU3alun
XUMHYECKOTO MMPOU3BO/ICTBA.
J.18. Mojenb «KHUISIIETO CIIOS»

27

Heds. [Ipupoanslii ra3 u sHepreTuka.
JI.o.Ne 12. O3nakomiieHre ¢ HeThIO 1
HePTENPOyKTaMHU.

28

O6o0matroiee MOBTOPEHHE 1O TEMaM
«Heoprannyeckas xumus» u «Hayunbie
OCHOBBI XUMHUYECKOT'O IMPOU3BOJICTBAY.

29

KonTposbnas padora Ne2. «Heoprannueckas
xumus. HaydHble OCHOBBI XMMHUYECKOTO
IIPOU3BOJCTBAY.

Tema 5. XuMud B )KU3HHU U 0011IECTBE

30

XUMuS TTUILIH. HeKapCTBCHHLIe CpCacCTBa.

31

KocMmernueckne n naproMepHbIe CpeCTBa.
briToBasg xumns.

32

XuMUA B CEIBCKOM XO35MCTBE.
JI.o.Ne 13. 3HakOMCTBO ¢ MUHEPAJIbHBIMU
yIOOPEHUSIMU U M3yUYEHUE UX CBOMCTB.

33

XuMus B CTPOUTCIILCTBE. «3emeHas XUMus.

apryMEHTUPOBAHUS 1
OTCTauBaHUS CBOEU TOUKU
3peHUS.




