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PaGouas mporpamMMa 1Mo XMMHUHU COCTaBlieHa B COOTBETCTBUU C TpeboBaHusmu denepasbHOro
roCyJapCTBEHHOTO 00pa30BaTEBHOTO CTaHIApTa CpPEeAHEro oO0mero ooOpa3oBaHus (YTBEPXKIACH
npukazoM MunuctepcrBa oopazoBanus U Hayku Poccuiickoit deneparu ot 17 mas 2012 Ne 413;
¢ u3MeHeHusimu ot 29.12.2014r., 31.12.2015, 29.06.2017r.), na ocnoBe denepanbHOro 3aKoHa OT
29.12.2012 1. Ne 273-®3 «O06 oOpazoBanuu B Poccwmiickoit denepanun» (pemakius ot
23.07.2013r.), ocHOBHOI 00pa3oBaTeIbHOIN MPOrpaMMbl CpeHero (TOJIHOro) o0Iero oopa3zoBanus
I'BOY COII Ne 22 r.Ce3panu; pa3paboTaHa Ha OCHOBE AaBTOPCKOM MpOrpaMMmbl: XHUMHSL.
VYrinyonenusiii ypoBenb. 10-11 kiacc: PaGouas mporpamma x nunun YMK B.B. Jlynun - M.:
Apoca

Pabouas mporpamMmma opHeHTHpOBaHA Ha y4eOHUKH: XUMHS (yriIyOJCHHBIH YPOBEHB): YUEOHUK
s 10 kmacca obmeoOpazoBatenbHbix  yupexnaenuil / Epemun B.B., Ky3emenko H.E., Tepenun
B.W. u np./ llox pen. Jlynuna B.B.- M.: Jlpoda; Xumus (yriyOneHHbIH ypoBeHb): yueOHUK s 11
Kiacca o6meoobpazoBatenbubix yupexaenuit / Epemun B.B., Kyzsmenko H.E., Tepenun B.U. u op./
[Tox pen. Jlynuna B.B.- M.: [Ipoda

Ha usyuenue kypca xumun (yriyosneHHbli ypoBeHs) B 10-11 knaccax Boieneno 340 yacos, B TOM
gucine B 10 kmacce — 170 yacoB (5 vacoB B Henenmoo), B 11 kmacce — 170 yacoB(5 yacoB B
HEJIEIIO).

[Tnanupyemsle pe3ysbTaTbl OCBOEHHS y4eOHOr0 IpeaMeTa, Kypcea.

1. JIuyHOCTHBIE Pe3yJbTaThl B chepe OTHOIICHHI 00ydJaromuxcs K cede, K CBOeMy 3JI0POBBIO, K
IO3HAHUIO ceOs:

- OpHUCHTAl A 06yqa}onmx<:ﬂ Ha AOCTHUXKCHHUC JIMYHOI'O CHACTbhiA, p€aiu3allhi0 IO3UTUBHBIX
JKU3HCHHBIX TIIEPCICKTUB, HWHUIHATUBHOCTb, KPCATHUBHOCTb, TOTOBHOCTbL U CIIOCOOHOCTh K
JIMYHOCTHOMY CaMOOITPEACTICHUILO, CIIOCOOHOCTh CTaBUTH I U CTPOUTD )KU3HCHHBIC IIJIAHBI;

— TOTOBHOCTh M CIOCOOHOCTH OOecmeuuTh cebe W CBOMM OJM3KUM JOCTOMHYIO KHU3Hb B
MPOLECCE CAMOCTOSTENBHOM, TBOPYECKOW U OTBETCTBEHHOM JIEATEIIbHOCTH;

— TOTOBHOCTh U CIOCOOHOCTh OOYYaromIuxcsi K OTCTaMBAaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHUS, TOTOBHOCTh M CIOCOOHOCTH BBIPAOATHIBATH COOCTBEHHYIO TMO3HUIMIO IO
OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTHUYECKUM COOBITUSIM MPOIUIOTO U HACTOSIIET0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPHUH, IYXOBHBIX IICHHOCTEU U JOCTH)KEHUN HAIIEH CTpaHbI;

- FOTOBHOCTh U CIIOCOOHOCTH 06yqa}01111/1xcs[ K CaMOpa3sBUTUIO KW CaMOBOCIIMTAHUIO B
COOTBCTCTBHUU C O6H.I€“I€J'IOB€LIGCKI/IMI/I OCHHOCTSAMU W HACATIAMU TPAKIAHCKOTO O6H.[CCTBa,
HOTpC6HOCTI> B (1)I/I3I/I‘-I€CKOM CaMOCOBCPIICHCTBOBAHUHN, 3aHATHAX CHOpTI/IBHO-O3JIOpOBI/ITeJ'II>HOI71
ACATCIbHOCTBIO,

— MPUHATHE U peanu3aius IeHHOCTeH 310poBoro U 6e3omacHoro oopasa xu3Hu, OepexHoe,
OTBETCTBCHHOC N KOMIICTCHTHOC OTHOIIICHUEC K CO6CTBCHHOMy (1)I/I3I/I‘ICCKOMY " IMICUXOJOTUICCKOMY
3JI0POBBIO;

— HENpPUITHE BPEIHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB.
JIndaHOCTHBIE pe3ynbTaThl B chepe oTHOMIEHUH obyuaromuxcs kK Poccuu kak k Pogune
(OteuectBy):

— poccuiickasi WIEHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUUCKON HICHTUYHOCTH B
MOJIUKYIBTYPHOM COLIMYME, YYBCTBO NPHUYACTHOCTH K HCTOPHKO - KYIbTYpHOW OOIIHOCTH
poccuiickoro Haponaa u cyns0e Poccum, maTpuoTH3M, TOTOBHOCTh K CIyXeHHI0 OTeuecTBy, €ro



3allHUTE;
— YBaXEHUE K CBOEMY HApOy, YyBCTBO OTBETCTBEHHOCTH Iepes PonuHON, rop0CTH 3a CBOU

Kpaii, cBoto PojauHy, mponuioe u HacToslee MHOTOHALIMOHAIBHOTO Hapoaa Poccum, yBakeHue K
rOCy/IapCTBEHHBIM CUMBOJIaM (Tep0, diar, ruMH);

— (bopMHpOBaHKE YBAXKEHUSI K PYCCKOMY S3bIKY KaK IOCYAapCTBEHHOMY s3bIKy Poccuiickoit
@denepanyy, SBIAIOMEMYCS OCHOBOM POCCHHCKOM WAGHTUYHOCTH M TIJaBHBIM  (hakTopom
HallMOHAJILHOT'O CAMOOIIPECIICHUS;
— BOCIIUTAHHE YBAXKEHUS K KyJIbType, fA3bIKaM, TpPaAMLIUAM H O0ObUasiM HapOJOB,
npoxuBaromux B Poccuiickoit denepanuu.

JImuHOCTHBIE pe3ynbTaThl B c(epe OTHOIIEHUH OO0ydaromuxcs K 3aKOHY, TOCYIapcTBY M K
IpakJaHCKOMY OOIIECTBY:
— IPaXIaHCTBEHHOCTb, TIpa)JaHCKas IIO3ULMS AaKTUBHOTO M OTBETCTBEHHOI'O 4JI€HA
poccuiickoro oO0IIecTBa, OCO3HAIOLIET0 CBOM KOHCTUTYLMOHHBIE IIpaBa U  005A3aHHOCTH,
YBa)KAOILErO 3aKOH M MPaBONOPAIOK, OCO3HAHHO NPUHUMAIOIIETO TPAaJULMOHHbIE HALIMOHAJIBHBIC
1 0O0IIeYeNIOBEYECKHEe TYMaHUCTUYECKHE U JIEMOKPATHYECKHE LIEHHOCTH, TOTOBOTO K YYacTHIO B
0011IECTBEHHOM JKHU3HU;
— IIPU3HAHUE HEOTUYKAAEMOCTH OCHOBHBIX ITPaB U CBOOO/ YeslOBEeKa, KOTOPbIE PUHAJIEKAT
KaX/JIOMY OT pOXACHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX IpaB W CBOOOJ 0Oe3
HapyleHus MpaB U cBOOOJ JAPYrux JUL, TOTOBHOCTh OTCTaMBAaTh COOCTBEHHBIE IpaBa M CBOOOIbI
YeJI0BEeKa M TpaKAaHHWHA COIVIACHO OOLIENPU3HAHHBIM IPUHIMIIAM U HOPMaM MEXIyHapOJHOrO
npaBa u B coorBercTBUU ¢ Koncturynmen Poccuiickont ®enepanuu, npaBoBas U IOJIUTHYECKAs
IPaMOTHOCTB;

- MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTUS HAayKu U
OOIIIECTBEHHON MpakTHKH, OCHOBAaHHOE HA JHajore KyjibTyp, a Takke pas3IuuHbIX (QopM
OO0IIIECTBEHHOTO CO3HAHM, OCO3HAHHWE CBOET0 MECTa B MOJUKYIbTYPHOM MUDE;
- TOTOBHOCTb OOydYamIuXcsd K KOHCTPYKTHBHOMY Yy4YacTHIO B  NPHUHATHM  PELICHUH,
3aTparvBalOIMX MX IpaBa U HMHTEPEChl, B TOM 4YHCJIE€ B Pa3IMYHBIX (popmax oOIIeCTBEHHOMH
CaMOOpraHU3aI1H, CaMOYIPaBIEHHsI, OOIIIECTBEHHO 3HAUUMOM J1eTeTbHOCTH;

— MPUBEPKEHHOCTh HUJESIM HMHTEpPHALlMOHANINW3Ma, JIPYXObl, PpaBEHCTBA, B3aWMOIOMOIIH
HAapoJI0B; BOCIIUTAHHE YBAXKUTEIBHOTO OTHOLIEHUS K HAIMOHAJIBHOMY JOCTOMHCTBY JIIOAECH, MX
YyBCTBAM, PEJIUTHO3HBIM YOCKIEHUSAM;

— TOTOBHOCTh OOYyYalOIMUXCA TMPOTUBOCTOSTh HICOJIOTHH HKCTPEMHU3MA, HaAIMOHAIN3MA,
KceHo(hoOUr; KOPpYNUHMM;, TUCKPUMHHAIIMA TIO COIHMANBHBIM, PEITUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

JInuHOCTHBIE pE3yibTaThl B chepe OTHOImIEHUH  OOYYAFOIIMXCSC OKPYKAIOIIUMH
JFOJIbMH:

— HPaBCTBEHHOE CO3HAaHWE W TIOBEJACHHE HA OCHOBE YCBOCHHUS OOIICUETIOBEYECKUX
LICHHOCTEMN, TOJEPAHTHOIO CO3HAHUA U TOBEICHHS B IOJUKYJIbTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH TUAJIOT C APYTUMHU JFOJBMH, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOIHUTh
o0Ire ey U COTPYIHUYATh TSl X TOCTHKCHHUS;

- IIPUHATHC TYMaHUCTHYCCKUX I.ICHHOCTCfI, OCO3HAHHOC, YBAKHUTCIIBHOC n
,Z[O6p0)KeJ'IaTeJ'IBHOC OTHOLICHUEC K IPpYTOMY YCJIOBCKY, €0 MHCHUIO, MUPOBO33PCHUIO;

- CIIOCOOHOCTH K COIICPCIKUBAHUIO U (I)OpMHpOBaHI/IC INO3UTUBHOI'O OTHOIICHHUA K JIHOAAM, B
TOM YHUCJIC K JIMIIaM C OI'PAaHUYCHHBIMU BO3MOXKXHOCTAMH 3J0POBbA U UHBAJIMAAM, GepexcHoe,



OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (PU3MYECKOMY M ICHUXOJIOTHYECKOMY 30POBBIO
JPYTUX JIIOJIEH, YMEHHE OKa3bIBaTh IIEPBYIO IOMOMIb;
— (dbopMHpOBaHHE BBIPAKCHHOH B IIOBEJEHUM HPABCTBEHHOW IIO3MLIMH, B TOM 4YHCIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOI'O CO3HAHMS U IOBEIEHUS HAa OCHOBE
YCBOCHHSI  OOIIEYENIOBEYECKMX IIEHHOCTEH W  HPAaBCTBEHHBIX YYyBCTB  (4YecTH,  J0JIra,
CIPaBEUIMBOCTH, MUJIOCEPAUS U IPYKETO0Us);
— pa3BUTHE KOMIIETEHIUI COTPYJHUYECTBA CO CBEPCTHHKAMM, IE€TBMHU MJAJUIETO BO3PACTa,
B3pOCIIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BATENIbCKOM, IPOEKTHOM
U JAPYTUX BUAAX AESITEIbHOCTH.

JInuHOCTHBIE pe3yiabTaTel B chepe OTHOIIEHWH OOyJarOIUXCs K
OKpPY’KaIoIEMy MUY, )KMBOU IPUPOJIE, XYNOKECTBEHHOMN KYJIBTYpE:
— MHPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAUUMOCTH
HAyKH, TOTOBHOCTh K HayYHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHHE IOCTOBEpHOU MH(OpMaIei o
IIEPEIOBBIX JTOCTHIKEHUAX U OTKPBITUAX MUPOBOW M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAaHHOCTD B
Hay4YHBIX 3HaHUSAX 00 yCTpOWCTBE MHpa U OOIIECTBA;
— TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHWIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, Ha
IPOTSDKEHUM BCEH KU3HH; CO3HATENIbHOE OTHOILIEHHE K HEIIPEPhIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
yCIEIIHOM MpoeccuoHaTIbHON U 00LIECTBEHHOMN IeSATEIbHOCTH;
— 9KOJIOTHYECKAsi KyJIbTypa, OepeXHOe OTHOIIEHUS K pPOAHOM 3emie, NPUPOAHBIM
6orarctBaM Poccum M MHpa; NMOHMMAaHUE BIUSHHUS COLUAIBHO-3KOHOMHUYECKUX IPOLIECCOB Ha
COCTOSIHUE NPUPOJHOM M COLMAIbHOM CpEibl, OTBETCTBEHHOCTb 3a COCTOSHUE MPUPOJHBIX
pECYPCOB; YMEHHUS U HABBIKM Pa3yMHOIO
IIPUPOIONOIB30BaHUs, HETEPIMMOE OTHOILIEHHE K JEHUCTBUSAM, IMPUHOCSIIUM BpEl SKOJIOTHH;
MPUOOpPETEHUE ONBITA IKOJIOTO-HANIPABICHHOMN AEATEeIbHOCTH;
- HCTETUYECKOE OTHOLIEHHS K MHUPY, TOTOBHOCTh K 3CTETHUYECKOMY OOYCTPOIHCTBY COOCTBEHHOIO
ObITa.
JInuyHOCTHBIE pe3yNbTaThl B chepe OTHOLIEHUH 00y4aromUXCsl K CEMbE U POAUTEINSAM, B TOM YHUCIIE
ITOATOTOBKA K CEMENHOM KU3HMU:
— OTBETCTBEHHOE OTHOUIEHHE K CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTElN ceMerHOMN KU3HMU;
— MOJIOKUTENbHBIE ~ 00pa3  ceMbM, pPOAMTENbCTBA  (OTLOBCTBA U MAaTEpUHCTBA),
MHTEPUOPU3ALMS TPAAULIMOHHBIX CEMENHBIX LIECHHOCTEM.

JInuHOCTHBIE pe3ynbTaThl B cepe OTHOLIECHHUsS oO0ydaromuxcs K Tpydy, B chepe COlualbHO-
SKOHOMMYECKHUX OTHOLLIEHUH:

- YBAKCHHUC KO BCCM (I)OpMaM CO6CTBCHHOCTI/I, TOTOBHOCTb K 3aIllUTE CBOCH CO6CTBCHHOCTI/I,

— OCO3HAHHBIN BBIOOp Oymyriei nmpodeccuu Kak MyTh U CIOCO0 peaau3aiu COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTh OOYYalOIIUXCS K TPYAOBOM NpodecCHOHANBHOW JEATENHHOCTH KakKk K
BO3MOXHOCTH  Y4acThs B pEUICHUMM  JHUYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
OOIIeHAIIMOHATBHBIX MPOOJIEM;

— MOTPEOHOCTh TPYIUTHCS, YBaOXEHUE K TPYLy U JIOASAM TPyHa, TPYIOBBIM JOCTHUKECHUSIM,
N0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOUIEHHE K pa3HbIM BHJaM TpPYAOBOI
NEeATEIbHOCTH;

JIngHOCTHEIE PE3yJIbTAaThl B C(I)epe (bl/ISI/I‘{CCKOFO, ICUXOJIOTNYECCKOro, COIMAJIBbHOIoO H



aKaJIeMIYeCKOTo 01aromoxyqrsi 00yqaromuxcsi:

— dusmueckoe, AMOIUOHATBHO-TICUXOJIOTUYECKOE, COILIMAJIBHOE Onaromosyune
00ydJaroluxcs B JKU3HM OOpA30BaTEIBbHON OpraHW3aldM, OIIYIICHUE JEeThbMH OC30MAaCHOCTH U
MICUXOJIOTHYeCcKOro koMpopra, nHHOpMAIMOHHON 0€301IaCHOCTH.

2. [lnanupyembie MeTanpeAMeTHbIe Pe3yJbTaThbl OCBOSHUS y4eOHOr0 IpeIMeTa Ha YriyOJIeHHOM
yYpOBHE:

PeryasitTuBHble yHUBepcaibHbIe y4eOHbIe JelCTBUS. BbITYCKHUK HayuuTCs:

- CaMOCTOATCIBbHO OIPCACIIATh LECIH, 3aJdaBaTb IMMapaMCTPbl U KPUTCPHUHU, IO KOTOPHIM MOXKHO
OIPCACIINTD, YTO LCJIb JOCTUTHYTA,

- OIICHMBATh BO3MOJKHBIE MOCHEACTBUS JOCTHXKEHHUS IIOCTAaBJICHHOM 1€MW B JIESITEIbHOCTH,
COOCTBEHHOM >KM3HU U >KU3HH OKPYXKAIOIIMX JIFOJIeH, OCHOBBIBASICh HA COOOpPAKEHHSIX ITUKH U
MOpaH;

- CcTaBUTh U (POpMyJIHUpPOBaTH COOCTBEHHBIE 3aJaud B OOpPa30BATEIBHOM ACATEIBHOCTH U
KU3HEHHBIX CUTYaIHsIX;

— OLICHUBATh pPECYpChl, B TOM UHCJIE BpeMs M Jpyrue HeMaTepuaabHbIE PECYpPCHI,
HEO0OXOIUMBIC JIJIsl JOCTH)KCHUS TTOCTABIICHHOM TICTIH;

— BBEIOMpATh MyTh JOCTH)KCHHS IICJIM, IUIAHUPOBATh pPEIICHHWE TIOCTABICHHBIX 3ajad,
ONTUMU3UPYS MaTepUAJIbHBIC U HEMaTEepPHAIbHBIC 3aTPATHI;

— Opranu3oBbIBaTh A(P(GEKTUBHBIA TOUCK PECYpPCOB, HEOOXOAUMBIX JUISL JOCTHUIKCHUS
MIOCTABICHHOM LIENH;

— COIIOCTABJIATDH MOJYYEHHBIN Pe3ybTaT AEITEIbHOCTHU C [IOCTABICHHOM 3apaHee LEblo.
Ilo3naBaTeIbHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSL BhITyCKHUK HAyUUTCS:

— UCKaTh Y HaXOIUTh OOOOIIEHHBIE CIIOCOOBI PELIeHUs 3a/la4, B TOM YHUCIE, OCYIIECTBIAThH
pa3BepHYTbIi MH(POPMALIMOHHBIM TOUCK M CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHblE H
M03HaBAaTENbHbIC) 33/1a4H;

— KPUTHYECKH OLIEHMBAaThb M HHTEPIPETUPOBaTh HMH(OpPMAIMIO C PAa3HBIX IO3ULMMA,
pacrno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B UHPOPMAIIMOHHBIX HCTOYHUKAX;

— HCIIOJB30BAaTh PA3JIMYHBIE MOJEIbHO-CXEMAaTUYECKHE CpEeACTBa JUIsl IPEACTaBICHUS
CYIIECTBEHHBIX CBSA3€M M OTHOLIEHWH, a TaK)Ke MPOTUBOPEUMH, BBIABICHHBIX B MH(OPMAIIMOHHBIX
HUCTOYHMKAX;

— HaxOIUTh U IPUBOAUTH KPUTUYECKUE APIYMEHTHI B OTHOLIEHUU JEHUCTBUM U CYKICHUU
JAPYroro; CIIOKOMHO M pPa3yMHO OTHOCUTBCA K KPUTHYECKUM 3aMEUYaHUsAM B OTHOLIEHUU
COOCTBEHHOTO CYXJIEHHUS, pacCMaTpUBaTh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOAWTHh 3a paMKHU Yy4eOHOro MpeAMeTa U OCYIIECTBIAThH lieJICHANpaBICHHbIA IOUCK
BO3MOKHOCTEH JUIs IIUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB AECHCTBUS;

— BBICTPaMBaTh MHIUBUAYAIbHYIO 00pa30BaTEeNbHYIO TPACKTOPHIO, YUUTHIBAS OrpaHUUYCHHS
CO CTOPOHBI IPYIUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

— MEHATb U yIEP:KUBATh Pa3HbIC O3ULIUU B [I03HABATEIILHOU JEATEIBHOCTH.
KoMMyHHKaTHBHBIEC YHHBEpCAJIbHbIE YUeOHbIE 1eiicTBUS. BbITyCKHUK HaydnTCs:

- OCYILIECTBIISTH ACOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK
BHYTpHU 00pazoBaTeIbHON OpraHU3aliy, TaK U 3a €€ MpeeiaMu), MoA0UpaTh MapTHEPOB IS



JIETIOBOM KOMMYHHKAITMA HCXOAS M3 COOOpaKCHUH pPE3yJbTaTUBHOCTH B3aWMOJICHCTBUS, a HE
JIMYHBIX CUMIIaTHUH;

— [IPH  OCYIIECTBJIEHUU TPYIIOBONH pPabOThI OBITH KaK PYKOBOAWUTEIIEM, TaK M YICHOM
KOMaH/Ibl B Pa3HBIX POJISIX (T€HEpaTop HAeH, KPUTHK, HCIIOJHUTEIb, BBHICTYIAIOIINN, SKCIEPT U
T.J1.);
— KOOPAMHUPOBATh M BBIIOJIHATH PabdOTy B YCJIOBUSAX pEAITBHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOI'O B3aUMO/ICHCTBHS;
— pasBepHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJb30BaHHEM
aJIeKBaTHBIX (YCTHBIX M MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;
— pacrio3HaBaTh KOH(IMKTOTEHHBIE CHUTyalldd M NPEAOTBpalIaTh KOH(IUKTBI 10 HX
aKTUBHOM (a3bl, BBICTpAMBATh JCJIOBYI0O M 00pa30BaTEIbHYI0 KOMMYHHKAIMIO, wu30eras
JIMYHOCTHBIX OLICHOYHBIX CY)KZ[CHI/II\/JI.

3. Tlnanupyembie IpeAMETHBIC PE3YIIbTAThl OCBOCHUS yueOHOTO MpeaMeTa, Kypca

Yri1y0/1eHHBIH YPOBEHb

BbINYCKHUK HAYYHTCS BbinycKkHUK MOJIY4YHT BO3MOKHOCTh
HAYYHThHCS

- packpelBaTh Ha TMpHUMEpax poOJIb XHMHH B
—  dopmynupoBath 1enb

HCCIICOOBAHUSA, BBIABUI'ATb KU IIPOBCPATH
OKCIICPUMCHTAJIbHO THUIIOTE3bI (6]
XHMHYECKHX CBOMCTBax BCIICCTB Ha
OCHOBC HX COCTaBa M CTPOCHH:A, HUX

(OpMHUPOBAHUN COBPEMEHHOM HAyYHOU KapTHHBI
MHpa U B IIPAKTUYECKON JEATEIBbHOCTH YEJIOBEKA,
B3aMMOCBA3b  MEXAY XUMHEHM U  ApyruMu
€CTECTBCHHBIMU HayKaMU;

- WUIIOCTPUPOBATh HA IPUMEpax CTaHOBIEHHUE U

- CIIOCOOHOCTH BCTyIIaTb B XHMHUYCCKHC
9BOJJIIOLIUIO OPTraHUYCCKOU XUMHU KAK HAYKH Ha

peaknuu, O XapakTepe U IMPOAYKTAX

WYHBIX HCTOPHUYCCKHUX OTallax BUTUA, o
pasn cTopuHee dTamax ec pas > Pa3JIMYHBIX XUMHWYCCKUX PCAKIIUU,

YCTaHABJIIMBATL MPHUYHUHHO-CJIICACTBCHHBIC CBA3U
- CaMOCTOATCJIBHO IIJIAHUPOBATbL H

MCKOY CTPOCHUCM aTOMOB XUMHYCCKHX
MNpOBOAUTb XUMHYCCKUC 3KCIICPUMCHTHI C

9JICMCHTOB u MNEPpUOANICCKUM U3MCHCHUECM

. COOMIOEHUEM  IpaBUII 6e3omacHoi
CBOWCTB  XMMHYECKHX  3JEMEHTOB U  HX
J paloThI C BelIeCTBAaMHM M JIAOOPATOPHBIM
UHEHUH B TBETCTBUU MOJIOKEHUEM
coelvHe COOTBE C TIIOJIOKEHUE 0GOPYIOBAHHEM:

XUMUYECKUX  DJJIEMEHTOB B IEPUOAMYECKOU
—  UHTEpHpPEeTHpPOBaTh  JIAHHBIE O

COCTaBEC n CTPOCHUHU BCIICCTB,

—  AHAIM3HMpOBATh  COCTaB, CTPOCHUC M|  pojgyyeHHBIE C MOMOMUIBIO COBPEMEHHBIX
CBOHCTBA ~BEILECTB, NPHMEHSA TONOKEHUS |  hy3HKO-XMMHUECKIX METO/IOB;
b

OCHOBHBIX XHMMHYCCKUX TeOpHﬁI XUMHNYECKOT'O

CHUCTEMC,

. —  OIIUCHIBaTh COCTOSIHUE DJJIEKTPOHA
CTPOCHUS OpPraHMYEeCKUX coeauHeHuid A.M.

BYTJ]CpOBa, CTPOCHUA aToMa, XHUMHYECKOM
CBs3U, BHCKTpOJII/ITI/I‘-ICCKOﬁ JAUCCconanu

B aToM€ Ha OCHOBC COBPEMCHHBIX
KBAHTOBO-MCXAaHUYCCKUX IIp €JICTaBJICHUI
O CTpOCHHMH aToMa IJId 00BSICHEHHS

KN T u HOBaHWU; TaHaBJINBATb
cio OCHOBAHMI,  yCTAaHABIMBA pe3yJbTaTOB  CHEKTPAJIbHOTO  aHajIM3a
IIPUYHUHHO- TBCHHBI BA3HU MEXK
p " 0-CJICJICTBEHHBIC CBSI3 K1Y | pemects:
CBOMCTBaMH BEIECTBA M €ro COCTaBOM H
—  XapakTepu30BaTh poJIb

CTPOEHHUEM;
p ’ a30TOCOJIEPXKAILIUX  TE€TEPOLIMKINYECKUX

— UpUMCHITE IpaBuiia CHCTCMATHYCCKO COEIMHEHUN W HYKJIEMHOBBIX KHCIOT KaK

MEXKIYHAPOJHON HOMEHKJIATYPhI KaK CpEICTBA




pa3nuyeHus U UISHTU(UKALUU BEIIECTB M0 UX
COCTaBYy U CTPOCHHIO;

—  COCTaBIIAITh MOJIEKYJISIPHBIE U
CTPYKTYpHBIE (QOPMYIbl HEOPraHUYEeCKUX H
OpraHMYECKUX  BEUIECTB  KaK  HOCUTENel
uHbOpMAlUM O CTPOCHUU BEIIECTBA, €Tro
CBOHCTBax u NPUHAIICKHOCTH K
OIIpE/IETICHHOMY KJIaCCy COEIMHEHUII;

— OOBACHATH  TPHUPOAY U  CIIOCOOBI
00pa30BaHMs] XUMUYECKOW CBSI3HM: KOBAICHTHOM

(monsipHOM, HENOJISIPHON), MOHHOM,
METAUIMYECKON, BOJOPOJHOW — C IIEJIbIO
onpeeacHus XHUMHUYECKOU AKTUBHOCTH
BEIIECTB;

—  XapakTepu3oBaTh (U3NYECKHE CBOMCTBA
HEOPraHUYECKHUX U OPraHMYECKUX BEILIECTB M
yCTaHABIMBAaTh  3aBUCHUMOCTh  (DU3HUECKUX
CBOWCTB BEIIECTB OT THUIIA KPUCTALUIMYECKON
peIIeTKY;

—  XapakTepu3oBaTh 3aKOHOMEPHOCTH B
W3MEHEHUU XUMHUYECKHUX CBOMCTB MPOCTBIX
BEILIECTB, BOJIOPOJHBIX COEIUHEHUM, BBICIIUX
OKCHJIOB Y THUJIPOKCH/IOB;

— TPUBOAUTH  TPUMEPHl  XUMHUYECKHUX
peakuumii, PaCKpBIBAIOIINUX XapaKTepHbIE
XUMUYECKHE CBOMCTBA HEOPraHUYECKHX U
OpPraHWYECKUX BEIIECTB M3YYCHHBIX KIJIACCOB C
LHETpI0 WX WICHTU(PUKAIUH U OOBSICHEHUS
00J1aCTH IPUMEHEHUS;

—  OIpeaAcCIATb MCXaHU3M  pPCAKIUU B
3aBUCUMOCTH OT YCHOBHﬁ MPOBCACHUA pCaKIIUN
U TIPOTrHO3UPOBATH BO3MOXKHOCTH IIPOTCKAHUS
XHUMHUYCCKUX peaKquI Ha OCHOBC THIIA
XHUMHYSCKOM CBSI3U M aKTUBHOCTH PCarcHTOB;

—  YCTaHaBJIUBaTh 3aBUCUMOCTD
PEaKIMOHHOW  CIOCOOHOCTH  OPraHUYECKHX
COEIMHEHUI OT XapakTepa B3aUMHOTO BIIMSHUS
aTOMOB B MOJIEKYJIax c IS )
IIPOTHO3UPOBAHUS IPONYKTOB PEAKIIUH;

—  YCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTH
XI/IMI/IIIGCKOI\/'I peaKHI/II/I 158 CMCIIICHUA
XUMHUYCCKOTO paBHOBeCI/ISI oT paSJ'II/I'-IHI)IX
(haKTOPOB C ENbIO OMPEEeNICHUs] ONITUMATBHBIX
YCIIOBUM MTPOTEKAHUSI XUMUUECKHUX MTPOLIECCOB;

BOKHEUIIMX  OMOJIOTHYECKH AKTUBHBIX
BEILECTB;

—  IIPOTHO3MPOBAaTb  BO3MOKHOCTb
IIPOTEKAHUS OKHCJINTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUM, JIEKAIIHUX B
OCHOBE IIPUPOIHBIX u
IIPOU3BOJICTBEHHBIX IIPOLIECCOB.




— YCTaHaBJIMBaTb TI'CHCTUYCCKYIO CBsA3b
MCKOAY Ki1aCCaMH HCOPTaHUYCCKUX u
OpraHn4eCKux  BCUICCTB  JIA 000CHOBaHHS
HpHHL[HHPIEUIbHOfI BO3MOXHOCTH  IIOJYUCHUA
HCOPraHN4YCCKUX M OPraHUuYCCKUX COCI[I/IHCHI/Iﬁ
3a1aHHOT'O COCTaBa U CTPOCHUS;

— noadupaTth  pEareHThl, yCJIOBUS U
OTIPENIENIATh MPOIYKTHI PEAKIHi, TTO3BOJISIFOIINX
peanu3oBarh J1aOOPATOPHBIC U MPOMBIILICHHBIC
CIIOCOOBI MOJTy4eHUS BOKHEHTIIHX
HEOPraHUYECKUX U OPraHMYECKHUX BEIECTB;

— OmpeneNiiaTh  XapakTep  Cpeabl B
pe3yabTare THAPOIHM3a HEOPraHWYECKHX U
OpPraHUYECKUX BEHIECTB U MPUBOAUTH HPUMEPHI
THIPOJIM3a BCIISCTB B IMOBCEIHEBHOW JKU3HU
YeJIOBEKA, OMOJIOTHYECKUX 0OMEHHBIX
IpoIeccax U MPOMBIIUIEHHOCTH;

—  IOPUBOAUTH IPHUMEPHI  OKHCIMTEIBHO-
BOCCTAHOBHUTEJIbHBIX ~ PEaKIUd B  HPUPOJE,
[IPOU3BOICTBEHHBIX mporeccax u
KHU3HEICATCILHOCTH OPTraHU3MOB;

—  00OCHOBBIBATh MIPAKTUYECKOE
HCIIOIb30BaHUE HEOPraHUYECKUX u
OpPraHUYECKHUX BEIIECTB W HMX pEaKIuid B
MPOMBIIIJICHHOCTH U OBITY;

—  BBIIOJHATH XUMHYECKHH DKCIEPUMEHT
1o pacro3HaBaHUIO u MOJIy4YEHUIO
HEOPraHMYECKUX M OpPraHWYecKUX BEIECTB,
OTHOCSIIHUXCS K  pa3sau4HbIM  Kjaccam
COECUHEHUI, B COOTBETCTBUU C INPAaBUIAMH U
npueMamu 6e30nacHoil paboThl ¢ XUMHUUECKUMHU
BELIECTBaMU U JaOOPATOPHBIM 000PYIOBAHUEM;

— pPOBOAUTH  pacyeTbl Ha  OCHOBE
XUMHUECKUX (OpMYyJT M YpaBHEHHH peakIuii:
HaXO0XJIeHHE MOJIEKYJISIPHOM bopMyIibI
OpPraHUYECKOT0 BEILECTBA IO €ro IUIOTHOCTH H
MacCOBBIM JIOJISIM JIEMEHTOB, BXOJAILIUX B €r0
COCTaB, WM IO MPOAYKTaM CrOpaHMsl; PacyeThl
MaccoBo  jgonud  (Maccel)  XMMHYECKOTO
COEIMHEHHS B CMECH; pacueThl Macchl (00bema,
KOJMYECTBAa BEIIECTBA) IPOAYKTOB pEaKIuHy,
€CJIM OJTHO M3 BEIIECTB JIaHO B M30BITKE (MMEET
MIPUMECH);

—  pacyeThl MacCOBOM WJIM OOBEMHOM JTOJTH




BBIXOJIa TMPOJYKTa PEAKIUU OT TEOPETHUECKU
BO3MOJKHOTO; pacyeThl TeroBoro 3ddexra
peakuuu; pacyeTbl OOBEMHBIX  OTHOILIECHUUN
ra3oB IIpyu XHUMHYCCKUX PCAKIUAX; PACUCTHI
Maccel  (0OBeMa, KOJIMYECTBA  BEIECTBA)
INPOAYKTa PEaKIMH, €CIU OJHO U3 BEIIECTB
JaHO B BHUJE pAcTBOpa C ONpPEICICHHON
MacCCOBOW JI0JIEH paCTBOPCHHOTO BEIIECTBA;

- HUCIIOJIBb30BaTh MECTOAbL HAay4YHOr'o
NIO3HAHUA: AaHaJU3, CUHTE3, MOJEIMPOBAHUE
XMMHUYECKUX IPOLIECCOB U SBIEHUH — Ipu
pelLIeHNH y4eOHO-UCCIe0BAaTENbCKUX 3a/1a4 I10
U3Y4YEHHUIO CBOMCTB, CIIOCOOOB MOJIY4YEHHUS U
pacrno3HaBaHHs OpraHUYECKHUX BEIIECTB;

—  BJAJEThH MpaBUiIaMu 6e30macHoOro
oOpamieHuss C  €IKUMH, TOPIOUYUMH U
TOKCHYHBIMU BCIIICCTBAMH, cpeacTBaMu
OBITOBOM XHMUH;

—  OCYUIECTBIIATb  TOUCK  XHUMHUYECKOM
uHdopManuu 1o HA3BaHUSM,
uaeHTuuKaTopam, CTPYKTYpHBIM GdopMyliaMm
BEILIECTB;

—  KPUTHUYECKH OIICHUBATH u
UHTEPIPETHPOBATH XUMUYECKYIO HH(POPMAIIHIO,
CONIEpKallylocss B COOOIICHHUSIX  CPEICTB
MaccoBoi uHpopManuu, pecypcax MHTepHera,
HAyYHO-TIOMYJISIPHBIX CTaThAX C TOYKH 3PEHUS
€CTECTBEHHO-HAYYHONH KOPPEKTHOCTH B IIEISAX
BBISIBJICHUS OITMOOYHBIX CyXJCHUH U
(dbopMupoBaHUs COOCTBEHHO MO3ULINY;

— YCTaHAaBJIMBAaTh B3aUMOCBS3H  MEXIY
dbakTaMu W TEOpHUel, MPUUYUHON U CIEACTBHEM
npu  aHanu3e MNpoOJeMHBIX CUTyallud U
000CHOBAaHMU TPUHUMAEMBIX peIIeHUH Ha
OCHOBE XMMHYCSCKHNX 3HAHMIA,

—  IPEACTaBIATh yTH peleHus
rI00aNbHBIX  MpoOJIeM,  CTOSIIMX  MHepen
4eJI0BEYECTBOM, u NEPCIIEKTUBHBIX
HaIpaBJICHUN pa3BUTHSA XUMHUYECKUX

TEXHOJIOTHH, B TOM YHCIIE TEXHOJIOTHUM
COBPEMEHHBIX  MaTepHaIOB C  pPa3IUYHOMU
(YHKIIMOHATILHOCTHIO, BO300HOBJISIEMBIX
HCTOYHHUKOB CBIPbA, nepepadboTKu u
YTUIU3ALUU OTXO/0B.




Copnepxanue yaeOHOTO mpeaMeTa «XUMHUS»

Ha yrJIyOJICHHOM YPOBHE CpeTHEro o0I1iero oopa3oBaHus

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHUH

2.1.1. CtpoeHue BelecTBa

ATOMHO-MOJIEKYJIIpHOE yuyeHue. BemniectBa MOJIEKYISIPHOTO U HEMOJIEKYJSPHOIO
cTpoeHusA. KadueCTBEHHBII M KOJIMYECTBEHHBIM COCTaB BellecTBA. MoJsipHasi M OTHOCHUTEIbHAS
MOJIEKYJIIpHAs Macchl BelecTBa. MobHas 10JIs1 U MaccoBast 107151 3JIEMEHTa BBELIECTBE.

Ctpoenune aroma. Hyxkmunmel. M3otombl. JledbekTr maccwl. Tumbl pagroakTHBHOTO
pacnaga. Tepmosiaepublii cuHTe3. OTKpPBITHE HOBBIX XHMHUYECKHX DJIEMEHTOB. SnepHbie
peakuuu. Tumbel sAepHbIX peakiuid: JeneHue M cuHTte3. CKOpOoCTh peakpaJUOaKTUBHOIO
pacnana. [Ipumenenue paguoHyKIUI0OB B MEIUIIMHE.

CoBpemeHHass MojJenb CTpoeHust aroma. KopIycKyiasipHO-BOJIHOBbIE — CBOWCTBa
anektpoHa. IlpencraBienue o kBaHTOBOM MexaHuke. CoortHomenue nae bpoitna. [Ipunuun
HeonpeaenenHoctu ['eitzenOepra. [lonarue o BonHOBO# (yHkiuu. KBaHToBbIe uncia. ATOMHas
opbutanb. Pactipenenenue 31€KTPOHOB 110 SHEPTETHYECKHM YPOBHSM B COOTBETCTBUU C IPUHITUIIOM
HauMEHbIIEW »Hepruu, npaBuiaoM XyHaa u npuHuunoMm Ilaymu. OcoOeHHOCTH CTpOEHMS
JHEPreTUYEeCKUX YpOBHEH aToMOB  O-d1eMeHTOB. DIJIEKTpOHHAas KOH(QUrypamus aroma.
Knaccuukanus XuMHUUECKUX JIEMEHTOB (S-, P-, d*, f-ameMeHTsI). DIeKTpOHHbIE KOHPUTypaluu
MOJIOKUTEIBHBIX M OTPULATENIbHBIX HOHOB. OCHOBHOE M BO30YKICHHBIE COCTOSHHUSI aTOMOB.
BasieHTHBIE 2IEKTPOHBL.

[Teproanueckuii 3akoH. POPMYIUPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEACTABIECHUH O
CTpOE€HHMH aroMa. MupoBo33peHueckoe M HayyHoe 3HauyeHue Ilepmomuueckoro 3akona JI. H.
Menpeneesa. Pagnycatoma. 3akOHOMEPHOCTUBU3MEHEHUNCBONCTB POCTBIX BEIIECTB, BOAOPOIHBIX
COEMHEHU, BBICIIMXOKCH/IOB U THJIPOKCUIOB B IIEpUO/IaX U rpynnax. JJIeKTPOOTPULIATENbHOCTD.

XuMHUecKasi CBsI3b. OIEKTPOHHAs MPUPOJAa XMUMHYECKON CBsI3U. Buabsl xuMuueckon
cBs3u. KoBaneHTHas CBSI3b U €€ XapaKTePUCTHKHU (SHEPTus CBSI3U, AJMHA CBSI3U, BAJICHTHBIN yrod,
KpaTHOCTh CBSI3U, MOJISIPHOCTh, MOJSPU3yeMOCTh). KoBasieHTHass HemoJjsipHas M TOJSpHAs CBS3b.
OOMEeHHBIT M JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl OOpa30BaHMs KOBAJIEHTHOW IOJIAPHOW CBS3H.
I'eomeTpus MosneKyibl. JJUIIOIBHBIN MOMEHT CBSA3H, IUIIOJIBHBII MOMEHT MOJIEKYIbl. FIOHHAsI CBS3b.
Otnnune Mex1y MOHHOW M KOBAJIEHTHOH CBA3bl0. MeTannuueckas cBsi3b. BomopoaHas cBs3b U ee
BJIMSTHUE HA CBOMCTBA BENIECTBA. MEKMOJEKYISIPHbIE B3AaUMOACHCTBHUS.

ArperaTHble cOCTOSIHMSI BelecTBa. ['a3bl. ['a30Bble 3akoHbI. YpaBHeHHe Kialinepona—
MenneneeBa. 3akoH ABoOrajgpo. 3aKoH 00BEMHBIX OTHOIICHHH. OTHOCUTEbHAS TUNIOTHOCTH Ta30B.

Cpenusis MOsIpHAst Macca CMECH.



CrpoeHune TBepAbIX TeN: KPUCTAUIMYECKME M  aMoOp(HbIe BellecTBa. THIbI
KPUCTANIMYECKUX PEIIETOK: aTOMHas, MOJEKYJspHas, HOHHasi, Meramnuueckas. [lonsrue o006
JJIEMEHTapHOU suelKe. Pacder ymciia MOHOB, COAEPKALIMXCS B 3JIEMEHTAapHOU sdelike. MoHHbIE
paauycel. OnpeeNieHne MeTaJUTMYECKOTO paanyca. 3aBUCUMOCTh (PH3NIECKUX CBOICTB BEIIECTBA OT
TUIA KpUcTaJuIndeckoil pemerku. [Ipuunnel MHOroo6pasus BemecTB. CoBpeMeHHbIE ITPEICTABICHUS
O CTPOCHUU TBEPABIX, KHUJIKUX U Ia3000pa3HBIXBELIECTB.

Hemonctpanuu. 1. OGpasiibl BeecTB MOJICKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 2.
Bosronka nona. 3. Mojenu MOJIeKyII.

2. Kpucramimueckue pereTkH.

OCHOBHEIE 3aKOHOMCPHOCTH MPOTCKAHUA XUMUYICCKUX peaxunﬁ

Knaccudukanus XUMHUECKMX peakiuil 1O pa3iuyHbIM TMpPU3HAKAM CpPaBHEHUS.
I'oMorenHbie urereporeHHbie peakiuu. Kiraccupukanus mo 31aKy terioBoro d¢dekra. O0paruMeie
1 HeoOpaTuMble peakiuu. Katanutuyeckue U HeKaTAIUTUYECKUE peakiuu. Peakiuu ¢ n3MeHeHuem
1 06e3 U3MEHEHUS CTENIeHHU OKHCIICHUS SJIEMEHTOB B COSMHEHUSX.

DHepreTuka XUMHYECKHX peakmuid. TermmoBoi 3¢p(deKT XUMHYECKOH peaKIlHH.
OHJIO0TEPMUUECKHE U SK30TepMHUUYECKHE peakuuu. TepMmoxumuueckue ypaBHeHus. Temsora
oOpa3oBaHus BemlecTBa. 3akoH ['ecca u cnenctBusi w3 Hero. ODHeprus cBs3u. [loHsaTtwe o
BHyTpeHHel sHepruu W HSHTanbnuu. [loHsTHe 00 sSHTponuu. BTOpoill 3aKOH TEpPMOJAMHAMUKH.
®opmyna bonmeiimana. Jueprust [ m60ca u KpuTepru caMOIPOU3BOJILHOCTH XUMUUECKON PEaKIIUU.

OOpatumbie peaknuu. XuMudeckoe paBHoBecue. Konctanta paBHoBecus. [lpunnumn Jle
[IlaTenbe. PaBHOBECHBIE COCTOSIHMSI: YCTOWYHBOE, HEYCTOWuuBoe, Oe3paznmuuHoe. CMelieHue
XUMHUYECKOTO PaBHOBECHUS TOJ ACHUCTBHEM DPA3IMYHBIX (PaKTOPOB: KOHIIEHTPAIUU PEAreHTOB WIIU
MPOJYKTOB PEaKIUM, TABIEHUs, TeMIiepaTyphl. Poib cMeleHuss paBHOBECHS B TEXHOJIOTHYECKUX
npolieccax.

CKOpOoCTh XMMHYECKHX PEaKIfii, ee 3aBUCHMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPOIBI
pearupyronmx BeNIeCTB, KOHIEHTPAIIMU PEarupyrolIdX BEIIeCTB, TEMIIEpaTyphbl, HaJIUYHs
KaTajm3aTopa, IUIOMAAM IOBEPXHOCTH pEearupyrolmx BellecTB. Peaknuu roMoreHHele u
reTeporeHHble. JJIEeMEHTapHbIE peakiuu. MexaHu3M peakiuu. AKTUBHPOBAHHBIN KOMILIEKC
(mepexogHoe cocTostHME). 3aKOH JeHCTBYHOMMX Macc. KOHCTaHTa CKOpPOCTH peakiuu, ee
pazmepHocTh. CKOPOCTh peakiui paguoakTUBHOTO pacrnazna. [lepuon momypacnana. [Ipasuino
Bant-T'odda. Tlonstue 00 >HEprum axkTHUBAIUM U 00 DHEPreTHYECKOM Mpoduie peaxiuu.
VYpaBuenne Appennyca. Karamuzatopsl U Katanu3. DHEpPrusi akTUBALMU KaTadu3upyemMol u
HEKaTAJIM3UPYEeMOU peakuu. AKTUBHOCTh U CEJIEKTUBHOCTh Karanu3zaTropa. ['oMOreHHbld u
reTeporeHHbld katanu3. ['omoreHHbIi kaTanu3 B rasoBoi (aze. Karamutuyeckoe okuciieHue

YrapHOro raza B KOHBEpPTEpax BBIXJIONHBIX Tra3oB B aBTOMOOWISX. Poib kaTanms3aTopoB B



IIPUPOJIE U MIPOMBIIIICHHOM MPOU3BOAcTBE. DEepMEHTHI KaKk OMOJOTMYECKUE KAaTalu3aTOpPHI.

Hemonctpanuu. 1. Dx30TepMUYECKHE U SHAOTEPMUUECKUE XUMHUECKUE peakiuu. 2. TerioBsie
SBJICHUS IIPU PACTBOPEHUM CEPHOM KHMCIOTHI U AMMMAYHOMU CEJUTPBI. 3. 3aBUCUMOCTb CKOPOCTH
peakuuu OT IPHUPOJBI BELIECTB HAa IPUMEPE B3aUMOJCHCTBUS PAcTBOPOB Pa3JIMYHBIX KHCIIOT
OJIMHAKOBOI KOHLEHTPAllUM C OJMHAKOBBIMM KyCOUKaMu (IpaHysiaMH) LMHKAa U OJUHAKOBBIX
KYCOUKOB pa3HbIX METaUIOB (MarHus, LIMHKA, JK€JI€3a) C pPAacTBOPOM COJISHOM KHCIOTHI. 4.
B3aumMoneiicTBre pacTBOPOB CEpHOM KHUCIOTHI C PacTBOpaMHU THOCYJb(paTa HATPUS PasIUYHON
KOHIIEHTpauuu | Ttemneparypbl. Jlabopatopusie onblTel. 1. Karanutuueckoe pasznoxeHue
IIEPOKCHJIa BOIOPOAA.

PacTtBOpHBI

CrocoObl  BBIp@KEHUSI  KOJMYECTBEHHOTO COCTaBa  pacTBOpa: MaccoBas — JOJIA
PacTBOPEHHOI'0 BELIECTBA (MIPOLEHTHAs KOHLEHTpalMs), MOJSIpHAs KOHLEHTpauus. TUTpoBaHue.
PacTBOpeHune kak pU3MKO-XMMHUYECKH mpouecc. Kpucramio- ruapaTsl.

Hucnepcubie cuctembl. Koymonmasie pactBopel. MctuHHBIE pacTBOphl. JlucrnepcHas ¢asza u
nucriepcuonHas cpena. CycneH3uu U sMmyibeud. 3o U renu. OnanecueHuus. Ipdext Tunnans.
Koarymsmus. Ceaumenranus.

Peakuuu B pacTBOopax 31eKTpoiauToB. KauecTBeHHbIE peakliMi HanoHbl B pacTBope. KucnorHo-
OCHOBHBIE B3auMoJieiicTBus B pactBopax. AmdorepHocTs. HMoHHOE mnpou3BeIeHHE BOJBI.
Bonoponnsrii nokaszarens (pH) pactBopa. CunbHble U ci1a0ble 35ekTponuTsl. Pacuer pH pactBopoB
CWJIBHBIX KUCJIOT U 1ienodeid. KoncTaHTsl qucconnanuu ciaadbiX 3JeKTPOaUTOB. CBs3b KOHCTAHTHI
U CTEeNEeHM auccouuanuu. 3akoH pasBeneHus OcBaibna. Peakium monHoro oOmena. Ilonnble u
COKpAllICHHbIE MOHHBIE ypaBHEHUs. ['mapomnus coneil. ['maponus mo KaTHOHY, MO AHUOHY, IO
KAaTHOHY U 10 aHUOHY. Peakius cpensl pacTBOPOB COJIEH: KUCIOTHAS, IIEJI0YHAs U HEUTpaJIbHAas.
[Tonubril HeoOpaTuMbIil Tuaponn3. [lomyuenue peakiueit ruapoan3a oCHOBHbBIX cojeil. [lonsarue o
nporeonuTuyeckoil teopun bpencrena—Iloypu. IloHsiTHe O TEOpUM KHUCIOT M OCHOBAHHUU
JIpronca. 3HaueHue THAPOIN3a B OMOJIOrHYecKuX 0OMEHHbIX npoueccax. [IpuMeHeHne ruaponnsa B
IIPOMBIIIJIEHHOCTH. PaBHOBecuMe MeXAy HACBIILIEHHBIM DPAcTBOpOM M ocaiakoM. IIponssenenue
PacTBOPUMOCTH.

JHemoHctpanuu. 1. OnpeneneHne KUCIOTHOCTH CPeJibl PU IOMOLTUHHINKATOPOB.
2.00pa30BaHNEKOMITIICKCHBIX COCIMHEHUI MTePEX0IHBIX METAIIIOB.
JIaGopartopusie onbIThl. 1. Peakiiuun noHHOro oomMeHa. 2. CBOMCTBA KOJJIOUTHBIX PACTBOPOB.

3. 'maponus coneid. 4. [lomydyenue 1 CBOWCTBA KOMIUIEKCHBIX COSTUHEHUH.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC IMPONECChI OKHCITUTEITBHO-
BOCCTAHOBUTCIIbHBIC PCAKIINU. Turnsr

OKHCIHUTCIBPHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ. OxmcaeHue U BoccTaHoBlIeHHEe. OKHCIUTEIN U



BOCCTAHOBUTENIN. MeTO| 3JIEKTPOHHOIO U 3JIEKTPOHHO-MOHHOTO OanaHca. IloBeaeHune BemiecTs B
cpenax ¢ pasHblM 3HaueHueM PH. Ilepmanranat kamust kak okuciaurenb. OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE PEAKLIUU B MPUPOJE, IPOU3BOACTBEHHBIX IIPOLIECCaX U KUZHEAEATEIbHOCTH
OpPraHHU3MOB.

lNanpBaHnueckuil 35eMeHT (Ha npumepe ieMeHTa JlaHuaisa). XUMHUUECKHE UCTOYHUKHU
TOKa: TAJIbBAHUYECKUE DJIEMEHTBI, AKKyMYJISATOPBI U TOIUIMBHBIE 31eMeHThl. DopMa 3amnucu
XUMHUYECKOTO HCTOYHHUKA Toka. CTaHmapTHBIM BOJOPOAHBIM 3yekTpona. CraHmapTHBIN
SJEKTPOAHBIA TOTEHIMAN cucTeMmbl. [loHSATHE 00 DJJIEKTPOABMKYIIEH CHJIE peaKIuH.
DJIEKTPOXUMHMYECKUN psifi HaNpsOKeHUM (AaKTUBHOCTH) METAIOB (P  CTaHAAPTHBIX
3JIEKTPOHBIX OTeHIMaI0B). HanpaBiieHne OKUCIUTENBHO ® BOCCTAHOBUTEIbHBIX PEAKIIUH.

DNeKTpOJIN3 PaCIuIaBOB M BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB (KHUCIOT, IENOoYed U coseid).
3aKoHbI IeKTposin3a. [IpakThyeckoe NpUMEHEHWE MIEKTPoJIM3a AJIs IOJIYyYEHHUs IIEIOYHbIX,
IEJI0YHO3EMENbHBIX METAINIOB HAJIFOMUHUS.

Koppo3us MmeTaioB: cioco0bI 3alUTH METAIIOB OT KOPPO3HH.

OCHOBEI HeopFaHquCKOﬁ XUMHNHU

KJ'IaCCI/I(bI/IKaI_[I/Iﬂ U HOMCHKJIATypa HCEOPTraHUYCCKUX CO@I[I/IHGHI/Iﬁ Baxneimne Kiaacchl

HCOPraHUYCCKHX BCHICCTB. ONEeMEHTHI METAJUIBI U HEMETAJIIBI U UX
ITOJIOXKCHHUC B HCpHOHquCKOﬁ CUCTCMC. KHaCCI/ICI)I/IKaLII/ISI W HOMCHKJIATypa CJIOXKHbI CO€IUHEHMH:
OKCHUAOB, THAPOKCUIAOB, KUCIIOT U cojeil. 'eHeTHYECKas CBA3b MECKAY KJIaCCaMU HEOPTAaHUYCCKUX

COCIMHEHUH. I/I,Z[eHTI/Iq)I/IKaL[I/ISI HEOPTraHNYICCKUX BEIICCTB U HOHOB.
KommekcHbIe COCIMHEHUS. KOOpI[I/IHaIII/IOHHOG YHUCII0. HOMGHKJ’IaTypa KOMIIJICKCHBIX

COCIMHEHUH. 3HaueHre KOMITIEKCHBIX coeguHeHuil. IloHsaTHEO KOOpHHHaHHOHHOﬁ XHUMUU.

Hemeramnsr

Bogopon. Ilonyuenue, gusudeckre U XUMHUYECKHE CBOMCTBA (pEaklUU C METAUIAMH U
HEMETaJIJIaMH, BOCCTAHOBJICHUE OKCUJIOB U coJiel). [ uapuabl. TOMIMBHBIE 2JIEMEHTHI.

[anmorensr. OOmas XapakTepUCTHKA dSJIeMEHTOB TmiaBHOW mnonarpynnsl VIl rpynmel.
@u3nYecKre CBOWMCTBAa TMPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH HW3MEHEHHUS OKHCIUTEIbHON
AKTUBHOCTH TaJOT€HOB B COOTBETCTBHH C UX IMOJIOKEHHEM B mepuoandeckoit tadnwuie. [lopsmox
BBITECHEHUS TAJIONEHOB M3 PACTBOPOB TaJOr€HUAO0B. XJIOP — IOJYYEHHE B MPOMBILLICHHOCTH U
nabopaTopuM, pPEaKIMU ¢ MeTaUlaMd W HeMeTaulamMu. B3anMopeiicTBue XJjiopa C BOJIOW M
pactBopamu 1ienoudeil. llemHoW MexaHW3M peakiuu B3aUMOJEHCTBHS XJIOpAa C BOJOPOJIOM.
O6e33apakxvBaHNe MUTHEBON BOJIBI XJIOPOM. XpaHEHUE U TPAHCHIOPTHPOBKa Xjopa. Kucinoponneie
COCAMHEHMS XJOopa. [MIOXJOpUTHI, XJIOpaTbl M MEPXJIOPAThl KAK TUIMYHBIE OKHUCIUTEIIN.

Ocobennoctu xumun Gropa, bpoman nona. KauectseHnast peakius Ha noa. CossiHast KUCIOTa U ee



conu. KauecTBeHHbIE peaklMy Ha TaJOT€HU]-WOHBL. [IpMMEHEHHE rajJoreHoB M UX Ba)KHEHIIMX
COCIMHECHUM.

DneMeHThl MOoArpynIbl Kuciopoaa. O01mas XapakKTepUCTHKaA JIEMEHTOB TJIaBHOW MOATPYIIIBI
VI rpynnel. @uzndeckne CBOWCTBA MPOCTHIX BemiecTB. O30H Kak auIOTPOIHAsS MOIUPUKAIUS
kucinopoja. [lomyyenune ozona. O3onaTopbl. O30H Kak okuciauTenb. 1l03uTUBHAs u HeratuBHas
poJib 030Ha B OKpyKaroiieu cpene. BzaummopeiicTBue o30Ha ¢ aikeHamu. CpaBHEHHE CBOMCTB
030Ha U Kuciopoja. Bona m mepokcu BoIOpoia Kak BOJOPOAHBIE COECIMHEHUS KUCIOpoJa —
cpaBHeHUE CBOMCTB. Ilepokcuja BOIOpOJa KaK OKHCIUTEIh U BOCCTAHOBHUTENb. [lepokcuisl
MetaisioB. Ilonstue 06 opranmueckux nepokcuaax. Cepa. Amnmorpornus cepbl. Dusznueckue u
XUMHUYECKHE CBOMCTBAa cepbl (B3aMMOACHCTBHE C METaUIaMH, KHUCIOPOAOM, BOJOPOIOM,
pacTBOpamH IeI04Yei, KHCIOTaMH-OKHCIUTEINSIMHI ). B3anuMoielicTBre cephl ¢ CyIb(PUTOM HATPHS C
oOpazoBanneM  Tuocyibdartanarpus. CepoBogopoq —  MONYYCHHE, KHCIOTHBIE U
BOCCTaHOBUTENbHBIE cBOMCTBA. Cynbduabl. Jucynbdan. [lonsarue o nonucynbdunax. CepHUCTHIN
ra3 Kak KHUCJIOTHBIM OKcua. OKHUCIHUTENIbHbIE U BOCCTAHOBUTENIbHBIE CBOWCTBA CEPHUCTOIO Trasa.
[TosrydeHne cepHHUCTOTO Ta3a B MPOMBIIIICHHOCTH U Jaboparopun. CepHUCTAsI KUCIOTA U €€ COJIH.
Cepnbiii anruapuj. Cepnast kuciora. CBolcTBa KOHLIEHTPUPOBAHHOW M pa30aBiIE€HHOW CEpHOM
KUCJIOThI. JleficTBUE KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI Ha caxap, METaulbl, HEMETaJlbl,
cynbuasl. TepMuueckas yCTOWYMBOCTH cyibdaToB. Kpucramioruaparsl cyinb(}haToB METaIIOB.
KadectBennas peakiiusi Ha CEpHYIO KUCIOTY U €€ COJIH.

DneMeHThl MoArpynmbl a3ora. O01as XxapakTepucTHKa AJIEMEHTOB TJIaBHOM MOArpymmsl V
rpynibl. @U3NYECKUECBOMCTBA IPOCTHIX BEIIECTB.

A3ot u ero coenunenus. CTpoeHrue MoJeKyIbl a3ota. Ou3znyueckre 1 XUMUYECKHUE CBOMCTBA
azota. [lomyueHnue a3oTa B MPOMBIIUICHHOCTH U JlabopaTtopun. Hutpuasl. AMMUak — €ro mo
nydyeHue, (U3NUYECKHE W XHUMHUYeCcKHe cBoWcTBa. OCHOBHBIE CBOMCTBAa BOJHBIX PAacTBOPOB
aMMuaka. AMMHaK KaKk BOCCTAaHOBHTEINb. B3auMmopeiicTBue amMmmuaka ¢ akTUBHBIMHM MeTalljia-
MU. AMHJ HaTpus, ero cBoiicTBa. Conu ammoHus. [loBeaenue coneld aMMOHMS IPU HATPEBAHUH.
KauectBennas peaxiusi Ha moH ammoHwusl. [[pumenenne ammuaka. OKCHIIBI a30Ta, UX MOJTyYEHUE U
cBorictBa. Oxcup azora (I). Oxucnenue oxkcunma azora (II) kucmopogom. Jlumepuzarusi okcuia
azora (IV). Asorucras kucinora u ee coid. HUTpPUTBI Kak OKUCIUTEIH M BOCCTAHOBUTEIIH.
A3oTHas kuciaora — (U3MUECKHe U XMMHUYECKHUE CBOMCTBA, MONyYeHHE. A30THAs KUCIIOTa Kak
OKHCTUTENh (OTHOIIEHWE a30THOM KHCJIOTHI K MeTajllaM M HeMeTaulaMm). 3aBHCHMOCTH
MPOTyKTa BOCCTAHOBJICHUS a30THOM KUCJIOTHI OT aKTUBHOCTH METaJlIa U KOHIICHTPAITUU KUCIIOTHI.
[TonsiTne o katnoHe HUTPOHUS. (OCOOEHHOCTh B3aMMOJCHCTBHS MarHusi W Mapraia c
pa30aBieHHON a30THON KucioToW. HwutpaTel, uX ¢Qu3MUecCKHe M XUMHYECKHE CBOMCTBa

(oxucIUTENbHBIE CBOMCTBA U TEPMUUECKAs! YCTOMUUBOCTS), IPUMEHEHHE.



®ochop u ero coemuHenus. Ammorporwms ¢docdopa. Duszmyeckue cBoicTBa (ocdopa.
Xumuyeckue cBoiictBa (ochopa (peakiuu ¢ KUCIOPOAOM, TajJoreHaMH, METajulaMH, CIOXHBIMU
BELIECTBAMU-OKUCIUTENsAMHU, Iuenoyamu). [lonmyuenue u mnpumenenue Qochopa. Xmopuisl
dochopa. Dochun. Dochunsl. Dochopusiii anrugpun. OprodocopHas u meradochopHas
KHCIIOTHI U uX conu. KadecTBeHHas peakuus Ha opTtodocdatel. Paznoxenue optodochopHoit
kucnotel. [Ipumenenue ¢docdopHoil KuciaoTel U ee coiyeill. buonorumueckas poiab ¢ocdaros.
[Mupodocdopuas kucimora u nupodocdarel. Oxcun dhochopa (III), docdopucras xkuciaora u ee
coin. PochopHOBATUCTAS KUCIOTA U €€ COJIH.

[Moarpynma yrnepoaa. OOImias xapakTepUCTUKA JIEMEHTOB TIaBHOW MOATpyHmbl [Vrpymisl.
VYrnepon. Amnorponus yriaepoaa. CpaBHeHHE CTPOSHHS U CBOMCTB rpadura u aimMasa.
@OymiepeH Kak HOBasi MoJIeKyJsipHas (hopMa yriaepoza. Yroib: XMMUUECKHUE CBOMCTBA, MOJIYyUYEHHUE U
npumeHenne yria. KapOuasl. ['maponu3 kapOupa kanpims W KapOuma amomunusi. KapOuusr
MEePEXOIHBIX METaUIOB (Kele3a, XpoMa M Jp.) KaKk CBEpXIpovHble Marepuaibl. CHHTE3-Ta3 Kak
OCHOBa COBPEMEHHOW MpOMBIIIIEHHOCTU. OKCUIBI yriaepoaa. DIEKTPOHHOE CTPOCHHUE MOJICKYIIbI
YTapHOTIO ra3a. YTo/b M YrapHbIM a3 Kak BOCCTAHOBHUTENN. Peakuys yrapHOro rasa ¢ paciuiaBamu
menoyeir. Cunrte3 ¢opmuaroB. OOpa3oBaHHE YrapHOTO Tra3a MpPH HENOJHOM CTOPAaHWH YIJIS.
buonoruueckoe neiictBue yrapHoro raza. [lonyduenue u mpruMeHEHHUE yrapHOTO Tas3a. YTIIEKHCIbII
ra3: Mojy4eHue, XMMHUYECKHe CBOWCTBA (B3aMMOJICHCTBUE YIJIEKUCIIOrO ra3a ¢ BOJOH, IIeI0YaMH,
Mar"Hvem, NepoKCUAaMHu METAJIJIOB). DIEKTPOHHOE CTPOECHUE YIJIEKUCIIOrO ra3a. YTojbHas KHCI0oTa
u ee conu. KapOoHatel u rupokapOOHAThI: MX MOBEIEHNE IPpU HarpeBaHuu. KauecTBeHHas peakuust
Ha KapOoHaT-moH. HaxoxaeHue xapOOHATOB MarHUsl W KalblMsi B MPUPOJIE: KOPAIIbI, KEMUYT,

M3BECTHSKHU (M3BECTKOBBIE TOPHI, KAPCTOBBIC MEMIEPhI, CTATAKTUTHI M CTaJarMUTHI).

Kpemunit. ®dusnueckne 1 XUMHUYECKUE CBOMCTBA KpeMHUs. Peaknuu ¢ yriieM, KUCIOPOIOM,
XJIOPDOM, MarHueM, pacTBOpaMH IIEN04Yel, cepoBonopoaoM. CuilaH — BOJOPOJHOE COECIUHEHUE
kpemuus. Cunuiuasl. [lonyuenne u mpumenenue kpemuus. Okcun kpemuus (IV), ero ctpoenue,
¢u3nueckrne U XMMUYECKHUE CBOWMCTBA, 3HAUEHUE B NMPUPOAE U NMpUMeHeHHe. KpeMHMeBble KUCIOTHI
u ux comu. I['mapomn3 cunukaroB. CUIMKaTHbE MHHEpPaJIbl — OCHOBAa 3€MHOM KOpBI.
ATIOMOCUITUKATBHI.

Bbop. Oxcup 60pa. bopuast kucinora u ee conu. bypa. Bogoponnsie coequnenust 6opa.
[Ipumenenue coeguHeHui 6opa.

brnaroponnsie (MHepTHBIE) Ta3bl. OO0IIas XapaKTEPUCTHKA DJIEMEHTOB TJIABHOW MOITPYIIIIBI
VI rpymimel. OcoOeHHOCTH XUMHUYECKUX CBOMCTB. [IpruMeHenue 6:1aropoIHbIX Ta30B.

HemoHnctpanuu. 1. 'openne Bogopoaa. 2. 'openue cepol B kucimopoje. 3. Bzanmoneiictere
xene3a ¢ cepoil. 4. ['openue cepoBogopoza. 5. Ocaxnenue cynbduaoB. 6. CBOHCTBa CEPHUCTOTO

raza. 7. JlelicTBue KOHIICHTPUPOBAHHOW CEpHOW KHMCIOTHI Ha MeOb M caxapo3y. 8. PactBopenue



ammuaka B Bojae. 9. OcHoBHBIE cBoiicTBa pactBopa ammuaka. 10. Karanutudeckoe oOKuCIICHHE
ammuaka. 11. JlefictBue a3oTHOM KucioTel Ha menb. 12. 'openue dochopa B xucmopozge. 13.
[IpeBpamenue kpacHoro ¢pochopa B Oenblii 1 ero ceedeHues TeMHore. 14. O6pasisl rpaduTa, anmasa,
kpemuusi. 15. Tymenne muamMenu yriekucisiM ra3oM. 16. Paznoxenue mpamopa.

JIaboparophsbie onbIThl. 1. CBolicTBa XJOpcoaepkanmx oroenuBareneit. 2. CBoiictBa 6poma,
noJia u ux coseil. 3. MI3ydeHnue CBOMCTB CEpHON KUCITIOTHI U €€ coJiel. 4. MI3ydueHune CBOMCTB BOJHOIO
pactBopa ammuaka. 6. CoiicTBa cojieii aMmMoHus. 7. KauecTBeHHast peakius Ha KapOOHAT-HUOH. 8.
VcnpiTanue pacTBopa CHIIMKATa HATPUS UHAUKATOPOM. 9. O3HaKOMIIeHHE ¢ 00pa3aMu MPUPOTHBIX

CHJINKATOB.
Meramibl

OO6umit 0030p s1memMeHTOB — MeTaiioB. CBoMCTBa MPOCTBHIX BEIIECTB-METAIIIOB.
DNEKTPOXUMHUYECKUN PsiJi HAIPSHDKEHUH METaJIOB. MeTalllIn4eckie KpUCTANIMYECKUE PELIETKH.
CrnaBbl. XapakTepucTHKa Hanboiee U3BECTHBIX CIlIaBoB. [lonyuenue u npuMeHeHneMeTalIoB.

lenouynsle MeTaybl. OO0IIas XapaKTEpUCTHKA AJIEMEHTOB IJIaBHOW MOArpynmnsl [ rpymnmsl.
CpolicTBa 1IENOYHBIX METALIOB. Pacro3HaBaHue KaTMOHOB JINTUS, HAaTpus U Kanus. Hatpuil u
KaJIui — MpEeACTaBUTENN WIEIOYHBIX METaUIOB. XapaKTEpHbIE pPEAaKIUM HATpus MU Kajusl.
[Tonydenune menouHbIx MeTayIoB. OKCHUJIBI U IEPOKCUABI HAaTpus U Kaius. CoeIuHEeHUs HaTpus U
kanus. Conu HaTpus, KaJlus, UX 3HAUYEHUE B IIPUPOJE U KU3HHU 4denoBeka. Cona v eakuil HaTp —
BaKHEHININE COCTUHEHUS HATPUS.

bepunnuii, MarHui, meIoYHO3eMeNbHbBIE MeTaibl. OO0mas XapakTepUCTHKA HIIEMEHTOB
rnaBHoi moarpynmnel |l rpynmel.  bepwinuii, MarHuii, mien04HO3€MENbHBIE  METAJUIbI.
AmdorepHOCTh  OKcHIa W rujapokcuaa  Oepwuna.  Okpacka — IUIaMEHM — COJIIMHU
IIEJI0YHO3EMENIbHBIX METaJUIOB. MarHuii M Kajubluil, ux oOIias XapakTepuUCTHKa Ha OCHOBE
nonoxeHusa B Ilepmoanueckoit cucreme sneMeHtoB [[. M. MenneneeBa M CTpOEHHS aTOMOB.
[Tonyuenue, ¢uznueckue W XUMHUYECKHE CBOWCTBA, NPUMEHEHHWE MAarHus, KalblUsg M HX
coequHeHnil. Coau MarHus M Kajablus, UX 3Ha4YEHHE B IPUPOJE U JKU3HM desloBeKka. JKecTKocTh

BOIILII/ICHOCO6LI CCYCTpaHCHUA.

Anromunuii. PacipocTpaneHHOCTh B ipupoje, pusndeckre U XMMHYECKre CBOMCTBA (OTHOIIEHUE K
KHCIIOpOZly, TaJOr€HaM, pPAacTBOpaM KHCIOT M wienodel, amomorepmus). IIpomsBoactso
amomuHus. [lpumenenue amromMuHus. AMMOTEPHOCTh OKCHAA M THIpoKcuja amtoMuHus. Conu
amromunusi. [lomHOE pasnmokeHWe BOJOW COJIeH aTIOMUHHS CO CIa0BIMH JBYXOCHOBHBIMHU
KHCIIOTaMU. AJTFOMUHATBI BTBEPIOM BUIEUBpacTBOpe. KoMIUIEKCHBIE COETMHEHMSI AITFOMUHMSL.
OnoBo u cBuHel. PuU3MYECKHE W XUMHYECKHE CBOHCTBa (peakuMH C KHUCIOPOIOM,

kucioramu), npumererue. Conu osona (I1) u ceunna (11). CBHHIIOBBII aKKyMYJISITOP.



Mertamibel mo6ouyHbIX moArpynmn. OOmias xapakTepucTHKa mNepexoaHbix merawioB |—VIII
rpynn. OcoOeHHOCTH CTPOEHHS aTOMOB MEPEeXOJHbIX MeTauioB. OOmue Qunyeckue u
XUMHUYEcKHe cBoiicTBa. [IpuMenenue Merasmios.

Xpom. Ousnueckue cBoOMCTBa XpoMa. XMMUYECKHE CBOMCTBA XpoMa (OTHOIIEHUE K BOJSHOMY
napy, KUcCJIOpoJay, XJIopy, pacTBopaM kuciot). [loaydenue u npumeHenue xpoma. CoennHeHUs
xpoma. VI3MeHeHrne OKHCIUTENbHO-BOCCTAHOBUTENBHBIX M KUCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U
THJPOKCHJIOB XpPOMa C POC- TOM CTETIEHU OKUCIeHUS. AM(OTepHbIe CBOWCTBA OKCHJIA U THIPOKCHIA
xpoma (I1). Oxwucnenue coneir xpoma (IlI) B xpomarbl. B3auMHbIe mHepexoibl XpOMaToB H
IUXpOMaToB. XpOMaThl U JUXPOMATHI Kak okuciautenu. [lonHoe pasnoxkenue Bogoi coeit xpoma
(1) co cmabpiMu TBYXOCHOBHBIME KHCIOTaMU. KOMIUIEKCHBIC COCTUHCHUS XpOMa.

Mapranen. ®u3znueckue CBOMCTBa Maprania. XuMU4YeCcKie CBOMCTBA MapraHiia (OTHOIIEHUE K
KHCIIOpOZy, XJIOpY, pacTBopam KucioT). [lonyyenue u npumenenue mapranna. OKcua Maprasia
(IV) kak okuciauTeNb M Karaau3arop. [lepMaHraHaT Kajids Kak OKHCIATETb. OKCHI H
ruapokcun mapranna (11): monydenue u cpoiictBa. Coenunennst mapranna (111). Manranat
(V1) xanwust u manranat (V) Kanusi, UX MOJy4YCHHE.

Kenezo. Haxoxnenue B mpupoje. 3Ha4eHHE Kelie3a I OpraHu3Ma denoBeka. Pusznueckue
CBOICTBa jkeje3a. XMMHYECKHE CBOWCTBA XkKele3a (B3auMOIEHCTBUE € KHCIOPOI0M, XJIOPOM, CEPO,
yriaeMm, BOJIOM, KUCIOTaMH, pacTBopamu coseii). CmaBbel keneza ¢ yriepogoMm. [lomydenue u
npuMeHeHue xeneza. CoenuHeHus skene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHMCIHMTEIbHO-
BOCCTaHOBHTEIILHBIX CBOMCTB ruapokcuaa xene 3a (1) u runpoxcuna xenesa (111). Conu xenesa (I1)
u xene3a (III). Metoner nmepeBona comneit xeneza (II) B comu xenmeza (III) m obparno. IlomHoe
paznoxxenue Bogou coneit xenesa (III) co cnmabbiMu TBYyXOCHOBHBIMH KHCIOTaMU. OKHCIUTENbHbIE
cBoiicTBa coeauHenui xenesa (III) B peakuusx ¢ BoccTaHOBUTENSAMHU (MOIUI0M, CEPOBOIOPOIOM U
Menbto). Llnannanele komIuiekesl kene3a. KadecrBennble peakuuu Ha voHbl xenesa (II) m (III).
®deppuThl, UX MOIYUYEHUE U TTPUMEHEHHE.

Menb. Haxoxzaenue B npupone. buonornueckass ponab. Pusznyeckue 1 XMMHUUYECKUE CBOMCTBa
(B3auMo/IeHiCTBHE C KHCIOPOJIOM, XJIOPOM, CEpPOM, KHCIOTaMH-OKUCIUTENS MU, XJIOPUIOM >Keje3a
(11)). BzaumopeiicTBue Meau C KOHIEHTPUPOBAHHBIMH  COJISIHOW, OpOMOBOJOPOTHON U
MOJIOBOZOPOAHOM KucimoTtamMu Oe3 joctyma Bo3ayxa. Ilomydyenue u npumenenue meau. Okcua u
rugpokeua Meau (I). Comu memnu (I1). Menuwiii kymopoc. Ammuakatel Meau (1) u memu (I1).
[Monyuenne oxcuma meau (1) BoccramoBmenwem ruapokcuaa meau (I1) rmokosoit. Tlomyuenue
xmopuaa u voauaa meau (1).

Cepebpo. dusnueckue M XMMHUYECKHE CBOMCTBAa (B3aMMOJEHCTBHE C CEpOBOAOPOAOM B
MPUCYTCTBUH KHCIOPOJa, KUCIOTaMU-OKUcTUTeIsIMH). OcaxieHne okcuaa cepedpa mpu JeicTBuu

mIieJa04Y1 Ha COJIN cepe6pa. AMMMaKaThl cepe6pa Kak okuciautenu. KauecTBeHHas pCaKkIrd Ha NOHbI



cepebpa. [Ipumenenue cepedpa.

3onoro. duznueckue M XMMHUUYECKHE CBOMICTBa (B3aMMOJCIHCTBHE C XJIOPOM, «LAPCKOU
Bojkoi»). I'mapokcua 3omora (I11). Kommiekcer 3050Ta. CriocoObl BbIICICHUS 30J10Ta U3
30JI0TOHOCHOM noposl. [Ipumenenue 3omorta.

Huuk. dusznueckue U XUMHUYECKUE CBOMCTBA (B3aUMOEHMCTBHE C TrajoreHaMH, KUCIOPOIOM,
CEepoM, BOJIOH, pacTBOpaMHu KUCIIOT U 1menioueii). [Tomydenue n npuMeHeHne nuHKa. AMQPOTEpHOCTh
OKCHJIa U TUJIPOKCHIA LIMHKA. BaxkHere cou uHKa.

PryTh. ®usnueckue u xuMu4eckue (B3aUMOJCUCTBUE C KHUCIOPOJAOM, CEPOM, XJIOPOM,
KUCJIOTAMHU-OKHUCIIUTENSIMU) cBoWcTBa. [lonmyueHue u mpumMeHeHHe PTYTH. AMajabrambl —
crutaBel pryTH ¢ MeTasuiamu. Oxcug prytu (I1), ero noyuenwue. Xnopua u uoaua prytu (11).

Hemoncrpannu. 1. Komneknust meramnos. 2. Komtekuuss munepanoB u pya. 3. Komnexmus
«Kene3o u ero crumaBbl». 4. OkpalluBaHUE MJIAMEHU COJSMH IIETOYHBIX M IIEIOYHO3EMETbHBIX
MeTayioB. 5. B3aumopelictBue Harpus ¢ Boaod. 6. BsammopeiicTBue KanbIusi C BOAOW. 7.
Komnexkmus «Amromuauiiy. 8. IlmaBnenue amromunaug. 9. B3auMopaelcTBue aMfOMUHHUA CO
menounto.10.  Amomorepmus. 11. Ocaxnaenune rtuapokcuaa xpoma (IHI) u  okucienue ero
nepokcuioM Bojaopona. 12. PasnmokeHue mepokcuaa BOAOpOAa MOJ JACWCTBUEM JTUOKCHAA
Mapranma. 15. Ocaxnenue rugpokcuaa xenesa (II) u okucnenue ero Ha Bo3ayxe. 16. Beiienenue
cepeOpa u3 ero coleit AeiicTBHEeM METH.

JlaboparopHublie ombIThl. 1. OkpalIMBaHuE MJIaMEHH COCIWHEHUSMHU IIEIOYHBIX METAIJIOB. 2.
O3HakoMJIEeHHE C MUHEpaJlaMd W BaXHEHIIMMH COCAMHEHUSMH IIENIOYHBIX METaJIOB. 3.
CBoiicTBa COEMHEHUM MIENOYHBIX MeTalioB. 4. Okpacka MJIaMEHH COJISIMM ILIEJIOYHO3EMETbHBIX

MCETAaJlJIOB.

OcCHOBEI OpFaHquCKOﬁ XUMHNHU

OCHOBHBIE TOHSITHS OpFaHH‘{eCKOfI XUMHHN

[losiBneHne w© pa3BUTHE OPraHMYECKOM XMMHHM Kak Hayku. Ilpeamer u 3amaum
OpraHMYecKONM XMMHHU. MeCTO M 3HaYeHHE OPraHMYEeCKOW XMMHHU B CHCTEME €CTECTBEHHBIX HayK.
B3anMoCBs3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

Oco6eHHOCTH OpraHMYecKUX BelecTB. [IpHunHbl MHOTOOOpas3ns OpraHMYECKUX BEIECTB.
Oprannyeckue BEIIeCTBA B MPUPOAE. YTIEPOIHBIA CKEIET OPraHMYeCKOM MOJIEKYJIbI, €r0 THUIIbI:
LHUKINYecKkue, anukiandeckue. KapOouukinyeckue M reTepolUKIMYECKHe CcKeneThl. KpaTHOCTb
XUMHAYECKON CBSI3M (BUABI CBsI3el B MOJIEKyJaX OpPraHMYECKHX BELIECTB: OJWHApPHBIC, JBOWHBIE,
TpoliHble). VI3MEeHEeHne SHEepruu CBA3€ MEXIy aTOMaMu yIiepojAa NpU YBEIMYEHUH KpPAaTHOCTH
cBA3U. HacplllleHHbIE M HEHACBIIIEHHBIECOECINHEHHS.

DJNEeKTPOHHOE CTPOCHUE U XMMUYECKHE CBSI3M aToMa yriiepoaa. [ mopuanzanus aTOMHBIX



opOuTasneii, ee TUIBI JIsl OPTaHUYECKUX COCTUHEHUMN: sp3, sp2, sp. IIpocTpaHCTBEHHOE CTpPOCHUE
OPraHNYEeCKUXCOCINHEHU M.

XUMHYECKOE CTPOCHHME KaK IOPSAIOK COCIUHEHHs aTOMOB B MOJIEKYJIE COIJIaCHO HX
BaJIEHTHOCTU. OCHOBHBIE IOJIO)KEHUS TEOPUU XUMHUYECKOTO CTPOCHMSI OPTaHUYECKUX COEAUHEHUN
A. M. byrtnepoBa. 3aBUCMMOCTb CBOWCTB BEIIECTB OT XHUMHYECKOIO CTPOCHHUS MOJEKYI.
CrpykrypHas ¢opmyna. M3omepus n uzomepsl. CTpyKTypHas U IPOCTPAHCTBEHHAs H30MEpPHSL.
N3omepusa yrimeponHoro ckenera. M3omepus mnonoxeHus. MexkinaccoBas usoMmepusa. Buubl
IIPOCTPAHCTBEHHON un3oMepuu. Onruueckas u30oMepus. ACHMMETPUUYECKUH aToM yriepoja.
Onrtuueckue aHTUNoAbL. ['eomerpuueckas nzomepus (LUc-, TpaHC-U30MEPHS).

@U3NKO-XUMUYECKHE METOAbl HCCIENOBAHUS CTPOCHUSA 151 PEaKLMOHHON
CIIOCOOHOCTH OPraHMYECKUX COEIMHEHU.

DNEKTPOHHOE CTPOEHHE OPraHMYECKUX BELIECTB. B3auMHOE BIIMSHHME aTOMOB W TPYIII
aToMOB. DieKTpoHHbIe 3P dekThl. [IpeacTaBienne o pe3oHaHce.

Knaccudukanus opranndeckux euiectB. OCHOBHbIE KJIacChl OPraHUYECKUX COCAMHEHUI.
[Ipunuune! kaaccuuKauu opraHU4ecKux coeauHeHui. [loHsTHe O (YHKIHMOHAIBHOM TpyIIIeE.
Knaccudukanuss opraHM4ecKHX COEAMHEHWH TO (YHKIMOHAIBHBIM TIpymmaM. [ OMOIOrHs.
I'omonoru. I'oMmonoruyeckas pa3HOCTb. ['OMonorunyeckue psiibl.

Homenknatypa  opraHuueckux  BemlecTB.  MexayHapoiHass — (cucTeMaTHuecKkas)
HOMEHKJIATypa OPraHUYECKUX BELIECTB.

Knaccudukanus u ocoGeHHOCTH opranuueckux peakiuil. CrocoObl 3amucel peakiuil B
oprannuyeckoil xummuu. Cxema M ypaBHEHHeE. YcClOBUs HpoBeAeHMs peakiuil. Kmaccudukanus
peakuuii OpPraHMYecKHX BEIIECTB IO CTPYKTYpPHOMY IpPHU3HAKY: 3aMELICHHE, IPUCOEIUHEHUE,
orumieruieHne. PeaknuoHHble 1eHTpHl. llepBoHauanbHBIE MOHATHS O TUNAX M MEXaHMU3Max
OpPraHWYECKUX peakuuid. ['OMOIUTHYECKHUN U IeTePOIUTUYECKUN pa3pblB KOBAJIEHTHOW XUMHUYECKON
cBs3u. CBOOOIHO-paKaIbHBIA U MOHHBIN MeXaHu3Mbl peakiuu. [loHsTue 0 cBO6OJHOM paauKaie,
Hykneoduie, snekrpopuie, kapOokaTnoHe M KapOaHHOHe. OOO3HAaYeHHWE HOHHBIX peakiui B
OopraHuuyeckoil Xxumuu. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIMM B OPraHUYECKOM XHMMH.
Wnentudukanus opraHMuecKux coequHeHn!. ['eHeTnueckas cBA3b MEXy KJlacCaMH OPraHUYeCKUX
COECIMHEHU.

Jemonctpanuu. Mozenu opraHiueckux MOoJIEKyJ.
YrieBoaopoib

AnkaHbl. 3J'ICKTpOHHOC )41 MIPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJIbL MCTaHa.

SPS-FI/I6pI/IILI/13aI_II/I${ opbutasieii aromoB yrieposaa. ['omonmoruueckuil psa u obmas ¢opmyna

ankaHoB. CucreMaTnyeckass HOMEHKJIATypa alKaHOB U paaukanos. M3omepus yriepogHoro



ckenera ankaHoB. PU3MUYECKUE CBOMCTBA ajJKaHOB. 3aKOHOMEPHOCTH H3MEHEHUs (PU3MYECKUX
CBOMCTB. XMMHUYECKHE CBOMCTBA aJIKAHOB: TaJOT€HUPOBAHUE, HUTPOBAHUE, ACTUIPUPOBAHUE,
TEPMUYECKOE pPa3jokeHUue (MUPOJIU3), TOPEHHE KAaK OJUH W3 OCHOBHBIX MCTOYHUKOB TEIIa B
MIPOMBIIIIJICHHOCTH U OBITY, KaTAIMTUYECKOE OKHCICHUE, KPEKHMHI KaK CIOCOOBI TOTyYeHHS
BOXHEHIINX COETUHEHUN B OPraHMYECKOM CHHTE3€, M30MEpHU3allus KaK CHOCO0 MOTydYeHHs
BBICOKOCOPTHOTO OeH3uHa. MeXaHu3M peakluu CBOOOJHO-PAJAMKAIBHOIO 3aMelleHus (Ha
npuMepe XJopupoBaHUs MeTaHa). CHHTETHYECKHE CIIOCOOBI IMONyYeHHsS aIKaHOB. MeTomabl
MOJTyYeHHUs aJIKaHOB M3 aJKWITAJIOTeHUIOB (peakius Bropia), nexapOOKCHIMPOBAHUEM COJICH
KapOOHOBBIX KHUCJIOT U 3JIEKTPOJIU30M PACTBOPOB cojiell KapOOHOBBIX KUCIOT. Haxoxxnenue
QJIKaHOB B IIPUPO/IE U TPUMEHEHHE aIKaHOB.

[uknoankanel. CTpoeHHE MOJEKyNl IHKIoankaHoB. OOmas ¢dopMyna IUKIOATKAHOB.
Homenkmarypa  mukinoankanoB.  M3oMepuss — LMKIOAQJKAaHOB:  YIJIEPOJHOTO  CKEJETa,
MEXKJIaccoBas, MPOCTpAaHCTBEHHas  (UMc-TpaHc-uzomepus).  HampspkeHHbIE u
HEHanpspKeHHble LMKIbL Croenuguka CBONCTB IUKJIOAJIKAHOB C MaJIbIM pa3MEpOM LMKIIA.
XUMUYECKHE CBOMCTBA LIUKIIONPONaHa: TOPEHUE, PEAKIIMH IPUCOECTUHEHUS (THAPUPOBAHKE, TIPU-
COCIMHEHHNE TaJOreHOB, TallOT€HOBOJOPOIOB, BOJbI) W IUKIOTEKCaHa: TOPEHHE, PEeaKIUH
paJMKaIbHOTO 3aMelleHus (XJopupoBaHUE, HHUTpoBaHHe). [lomyueHue UUKIOATKAHOB U3
QIKAHOB U JUTAJIOT€HAJIKAHOB.

AnkeHbl. DJIEKTPOHHOE UM IPOCTPAHCTBEHHOE  CTPOECHUE  MOJEKYJIbl  AITHUJICHA.

SpZ-FH6pHIm3auH$[ opOutaneit atomoB yrieponaa. ['omonoruyeckuii psan u odbmas (opmyna
ankeHoB. HomeHnknatypa ankeHoB. M3oMepus ankeHOB: YIVIEPOJHOIO CKEJeTa, IMOJOKEHUS
KpaTHOM CBSI3M, MPOCTPAHCTBEHHAs (TeoMeTpUyYecKas H30MEpHs, WIH LHUC-TpaHC-U30Mepus),
MeKKIaccoBas. PU3NYECKHE CBOWCTBA AJIKEHOB. XMMHUUYECKHME CBOWMCTBAa alKEeHOB. Peakiuu
AIEKTPOPUIHHOTO MPUCOEAMHEHUSI KaK CIOCO0 MOnMydeHus: (PYHKITMOHAIBHBIX TPOU3BOIHBIX
YII€BOAOPOAOB: THAPUPOBAHUE, TAJIOIN€HUPOBAHUE, THAPOTAJOT€HUPOBAHUE, TUAPATALIMS
aKeHOB. MexaHu3M 31eKTpOoUIBHOTO MPUCOeTUHEHH K ankeHaM. [IpaBuno MapkoBHHKOBA U
€ro OOBSICHEHHWE C TOYKH 3pEHUS DJIEKTPOHHOW Teopuu. PamukaibHOE TPHUCOCTUHECHHE
OpOMOBOIOPO/Ia K aTKeHaM B MPUCYTCTBUU TEepeKrcel. BzaumoaeicTBue aikeHOB ¢ OpOMOM U
XJIOPOM B Ta- 30BOi (haze MpU BBICOKOH TemmepaType Wiu Ha cBeTy. OKHCIICHHE aJKEHOB:
TOPEHUE, OKUCJICHHE KHUCIOpoaoM B mpucyrctBum xsopunoB namwiaaus (1) u memm (I1),
OKHCJICHHE KUCIIOPOJOM B MIPUCYTCTBUU cepedpa, OKUCICHNE TOPSYNM MTOIKUCICHHBIM PacTBOPOM
TepMaHTaHaTa Kalivs, OKHCIICHHE TMepMaHraHatoM kaius (peakiusi Baruepa), o30HUpOBaHHE.
KauecTBeHHBIE peakiud Ha JBOWHYIO CBs3b. [IpOMBINUICHHBIE U 1a00OpaTOPHBIE CIIOCOOBI
noiny4yeHus:  ankeHoB. [lonmydyeHue  anKeHOB  JErMAPUPOBAHUEM  AJIKAHOB;  peaKIUei

SJMMHUHUPOBAHUS U3 CIIUPTOB, TAJIOTEHAJIKAHOB, AUTaloreHankaHoB. [IpaBuiio 3aiineBa.



[Tonumepuszauus ankeHoB. [Tonumepusanusa Ha karanuzatopax Lurnepa—Harra. [lonusTunen
KaK KpYIMHOTOHHAKHBIM IPOAYKT XHMHUYECKOrO IpPOM3BOACTBA. [IprMeHeHnEe alkeHOB (3TUIIEH
U MPOIUJIEH).

Anxaauensl. Knaccudukamus ankaJueHoB 110 B3aUMHOMY PACIONIOKEHUIO KPATHBIX CBsI3€H B
MouieKysne. (OCOOEHHOCTH 3JEKTPOHHOTO M IMPOCTPAHCTBEHHOI'O CTPOEHHUS CONPSKEHHBIX
ankagueHoB. OOmas Qopmyna ankaaueHoB. HomeHkmatypa W H30Mepus —alKaJHECHOB.
@dusznueckue CBOMCTBA  alKaJMEHOB. XHMHMYECKHME CBOMCTBA  QJIKaJUEHOB:  pPEaKUUU
MPUCOCIUHECHHS (TUIPUPOBAHKUE, TAJIOTCHUPOBAHUE), TOPeHUs] W mojaumepu3anuu. 1,2- u 1,4-
[Ipucoenunenue. Ilomydenue ankamueHoB. CunTe3 OyragueHa wu3 OyTaHa U STaHOIA.
[Momumepuszanus. Kayayku. Bxuang C. B. JlebeneBa B mMONMy4eHHE CHHTETHUYECKOTO KaydyKa.
Bynkanu3zanus kayuykoB. Pesuna. MHorooOpasue BUJ0OB CHHTETHYECKHX Kay4yKOB, HX CBOHCTBA
Y IPUMEHEHHUE.

AnKuHBL. ODJEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE  MOJEKYJIbl  alleTHIICHA.
sperubpuau3anusi opOutaneid aroMoB yriepoaa. ['omornorumueckuit psin u oOmas dopmyna
ankuHoB. Homenknartypa ankuHoB. M3omepusi ankWHOB: YIJI€pOJHOIO CKEJETa, IOJIOKEHUS
KpaTHOM CBsA3M, MEXKKiIaccoBas. PU3MYECKHE CBOMCTBA QJIKMHOB. XUMHUYECKHE CBOMCTBA
aIKUHOB. Peakluu mpuCOeNMHEHUs KaK CIOCO0 MOJYy4YeHHs MOJMMEPOB U APYTUX IOJE3HBIX
npoaykToB. I'mapupoBanue. Peakuuy npUCOEIMHEHHUS TaJION€HOB, rajlOr€HOBOJOPOJOB, BOJBI.
Tpumepuszanus u numepusanus aneTuieHa. Peaknun 3amemenus. KuciioTHele CBOMCTBA aIKHHOB
C KOHIIEBOM TpPOWHOW CBsA3BIO. AICTWICHHIB. B3auMoaeicTBue  aleTUIICHUIOB C
rajoreHankasamu. I'openue aunernneHa. OKUCIEHHE aIKMHOB pPAacTBOPOM II€pPMAaHraHaTa Kajusl.
[lonyyeHue amerwsieHa MNHUPOJIM30M MeTaHAa M KapOuAHbIM MeToJoM. CHHTE3 alKHHOB
AIKWINpOBaHUEM aneTunuaoB. Ilpumenenue anerwieHa. ['opeHue arerusneHa Kak HMCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH ISl CBAPKU U PE3KU METaJIOB.

Apensl. Hcropus otkpeiTus Oensona. Ilonarue o6 apomatuuHocTH. [IpaBuio Xrokkens.
HebGenszounupie apomaruueckue cuctembl. COBpEMEHHbIE NPEJCTABICHUS 00 3JIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHuu OeHzona. Obmas gopmyna apeHoB. M3omepus m HOMEHKJIATypa
romoJioroB OeH3zona. M3oMmepus nu3zaMelieHHbIX OEH30JI0B Ha MpuMepe KCUIoi0B. Dusnueckue
cBolicTBa OeH3071a. XMMHUECKUE CBOiicTBa OeH3ona. Peakuuu 3amenieHust B OEH30JIbHOM sJIpe
(anmexkTpodunbHOE 3aMEIICHHE): raJOreHUPOBAHHUE, HUTPOBAHUE, ATKWJTUPOBAHHUE,
aluIMpoBaHue, cyiabdupoBaHue. MexaHu3M peakiuu 3JeKTpoduiIbHOro 3amenieHus. Peakuun
NpUCOEeTUHEeHUsT K OeH307y (THAPHpPOBAaHME, TaJlOTEHUPOBAaHUE (XJIOPUPOBAHHE HA CBETY)).
Peaknust ropenusi. OcOOEHHOCTH XMMHYECKHUX CBOWCTB aJIKMIOEH30JIOB Ha MpUMeEpe TOIyoJa.
B3aumuoe BiusiHue aTOMOB B MoJieKyJlie Toiyosa. [IpaBuiia opueHTanuu 3aMecTuTeNel B peakiusax

3aMCHICHUA, COTJIaCOBAHHAsA M HECOIJIaCOBAHHAsA OPUCHTALIUA. XHOpHpOBaHI/Ie TOJIyoJ1a.



OkucneHne aaKuIOEH30JI0B PACTBOPOM TIEpMaHTaHaTa Kaiuus. [ aioreHupoBaHue aJKWIOCH30JI0B B
OokoByto 1ienb. HutpoBanue HurpoOen3ona. [lomydenne 6eH301a U ero romosioros. [IpumeneHue
roMoyioroB OeH3ona. [loHSATHE O TOMUSANEPHBIX apeHax, UX (U3HOIOTHYECKOe ICHCTBUE Ha
OpTaHu3M YelIOBeKa.

['eHeTHueCKas CBS3b MEXIY PA3IMYHBIMU KJIACCAMH YTJIEBOJIOPOI0B. KauecTBeHHbIE peakiiuu
Ha HeNpeJeNbHbIE YTIEBOAOPOIbI.

["aoreHonpou3BOHBIE  YTIIEBOJAOPOIOB. JIEKTPOHHOE CTPOEHHE TaJOr€HONPOU3BOJHBIX
YIIIeBOJAOPOAOB. Peakinmu 3amelneHusl rajoreHa Ha TUAPOKCHI, HUTPOTPYIILY, [HAaHOTPYIIILY,
aMHHOTpyNNy. J[eficTBHe Ha raJoreHIpPOU3BOJHBIE BOJHOTO M CHHPTOBOTO PACTBOpA IICTOYH.
CpaBHEeHHE pEAKIIMOHHOW CIMOCOOHOCTH QIKWI-, BUHWI-, (EHWI- ¥ OCH3WITAIOTCHUIOB.
B3aHMOH€ﬁCTBH€ JUTAJIOTCHAJIKAHOB C MarHueEM M IITUHKOM. ITonarue o MCTAJJIOOPIraHUYCCKUX
coeiMHeHUsX. Marnuiioprannueckue coenuHenus. Peaktus ['punbspa. Mcnonb30BaHHe rajlOTeHO-
MIPOU3BOJIHBIX B OBITY, TEXHUKE U B CHHTE3€.

Hemonctpauuu. 1. CoctaBienue Mojeneil MoleKynl ankaHoB.2. ['opeHue MeraHa, STUJICHA,

anerwiena. 3. OTHOIIEHWE MeTaHa, OSTWJICHA, aleTWieHa W OeH30la K  pacTBOpam

NiepMaHraHara Kaius 1 OpomMHoii Bozie. 4. [Tonydenue sTuieHapeakiuei 1eruaparaiiy TaHoJa.

5. [Nonmy4eHue aneTuseHa ruAPOIM30M KapOu1a KalbIHsl.

Kucaopoaconep:xainme oprannyecKue coeIMHEHHsI

Cnuptsl. Knaccuduxarys, HoMeHKIaTypa U U30Mepust crupToB. ['oMosiornyeckuit psja u
obmas ¢opmyia MpeaesbHBIX OJHOATOMHBIX CHUPTOB. (DPHU3MYECKHE CBONCTBA MpPEaesbHBIX
OJTHOATOMHBIX CIUPTOB. BomoposnHas CBsI3b MEXAYy MOJIEKYJIaMU M €€ BIMsSHUE Ha (U3UUECKUe
CBOMCTBAa CHHMPTOB. XUMHUYECKHE CBOMCTBA CHUPTOB: KUCIOTHBIE CBOMCTBAa (B3aWMOJAEWUCTBUE C
HaTpUEM KaK CHoco0 YCTaHOBJIEHUS HAIM4YUS THJIPOKCOIPYMIbI); PEAKIUH 3aMEIIeHUs
THJIPOKCUIIBHOM T'PYIIBI Ha TaJIOTeH Kak cnoco0 MOoJydeHUs pacTBOpUTEINIEH; MEKMOJIEKYIIIpHas U
BHYTPUMOJIEKYJIIpHAs JeTuapaTanus; oOpa3oBaHHE CIIOXHBIX 3()UPOB C HEOPTraHUYECKUMHU U
OpPraHMYECKUMHU KUCJIOTaMH; ropeHue; okucienue okcuom Meau (1), moakucieHHbIM pacTBOPOM
IIEPMAHraHaTa KaJds, XpPOMOBOW CMECBIO; PEaKLUU YIVIEBOJOPOJHOTO panukana. CpaBHEHHE
pPEaKIMOHHON CIIOCOOHOCTH MEPBUYHBIX, BTOPUYHBIX W TPETHUYHBIX OJHOATOMHBIX CIHUPTOB B
peakiuu 3aMerieHus. AJKOroisTsl. ['uaponus, ankuiupoBaHue. Dupbl GochOpHBIX KHUCIOT.
Pone MoHO-, au- u TpudochaToB B OMOXMMHUYECKHMX Iporeccax. [IpoMbIlIeHHbIH CHHTE3
MetaHoua. [lonydenue 3TaHona: peakius OpoXKEHUs INIIOKO3bI, ruaparanus 3TuieHa. [lpumenenne
MeTaHoJa U dTaHoja. PU3HOIOrNYecKoe NEHCTBUE METaHOJIA M JTaHOJa Ha OPraHW3M 4YEJIOBEKA.
MHOroaroMHple CHUPTH. OTWIEHIVIMKOJAb M TJMIEPUH KaK MPEACTaBUTENN IPEIEIIbHBIX
MHOT'OaTOMHBIX CIIMPTOB, X (PU3MYECKHe W XMMUYecKue cBoiicTBa. KauecTBeHHas peakuus Ha

MHOI'0AaTOMHBIC CIIMPTBI U €€ IMPUMCHCHUC IJId paCIIO3HAaBaHUA TJIMLEPHHA B COCTaBE



KOCMETHYeCKUX cpeacTB. CUHTE3 TUOKCaHa M3 STWIEH ITHMKOJSA. TOKCMYHOCTh 3TUIIEHIIIMKOJIS.
[IpakTHueckoe NpUMEHEHUE ITUIICHTIIUKOIIS UTTTMLEPHHA.

[Ipoctbie >Qupsl Kak H30MEphl MPENeNbHBIX OJHOATOMHBIX cHupToB. CpaBHEHHE HX
(GU3NYECKUX M XMMHUYECKHX CBOICTB CO cnUpTamu. Peakums paciieruieHus mpocThiX 3(upoB
nosoBogopoaoM. Ilepokcu bl IpocThIX 3(hUPOB, MEPBI IPEAOCTOPOKHOCTH IPU pabOTE C HUMHU.

@enonbl. CTpoeHue, U30Mepus U HOMEHKJIATypa (eHosoB. B3auMHOe BiIUsSHHE aTOMOB B
MoJiekyae (eHona. duznueckue M XMMHUYECKME CBOMCTBa (eHona M Kpe3osoB. KucioTHslie
CBOWCTBa (JCHOJIOB B CPAaBHEHHHM CO CIHUPTAMHU: PEAKLUUU C HATPUEM, THAPOKCHIIOM HATpUS.
Peakuuu 3amerieHnst B OEH30JIBHOM KOJbIlE (TajoreHupoBaHue (OpOMHpOBAHWE), HUTPOBAHUE).
IIpocteie 3¢upsl penono. Okucnenue gpenonon. KauecrBennsle peakuuu Ha ¢peHodn. [lomyuenue
(denomna. [Ipumenenue peHoa.

KapOoHumnbHble coenvHeHUs. AJbAECTUABI U KETOHBL. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOE€HHE KapOOHWIBHOW TpYyHINbl, €€ MOJAPHOCTb U moisipusyemoctb. Kiaccupukanus
alpJeTuoB M KeToHOB. CTpoeHue IMpeleNbHbIX —albAeruioB. ['omMonoruuyeckuit  pssa,
HOMEHKJIATypa, H30MEpHUs IMpeAeibHBIX  ajbAeruaoB. CTpoeHHE MOJIEKYJbl  aleTOHA.
'omosnoruueckuii psii, HOMEHKJIATypa M H30MepHus KeToHOB. OOmasi ¢gopmyna mpenenbHbIX
aBJIETU0OB M KeTOHOB. Pu3nueckue CBOHCTBAa (hopMalbJETyaa, aleTalbleruia, aleToHa.
XUMHUECKUE CBOWCTBA MpPENENbHBIX QJIBJETHAOB W  KETOHOB. MeXaHu3M peakuuu
HYKJIEO(UIBHOTO MPUCOECTUHEHHS MO KapOOHWUIIbHOW rpynme. Peaknuu mpucoenvHEHUs BOABI,
CIUPTOB, LIMAHOBOJAOPOAA U Tuipocyidbdura HaTpus. CpaBHEHHE PEAKLUOHHOW CIHOCOOHOCTH
QJIBJIETHJIOB U KETOHOB B pEaKLUsAX MIPUCOEANHEHN. Peakiiuy 3aMerieHnst aToMoB BOIOpoAa IpH
yriepogHoM atome Ha rajoreH. llommmepusanus dopmanbaernaa u aneranbiaeruga. CHHTE3
CIUPTOB B3aWMOJIEUCTBUEM KapOOHWIBHBIX COEIMHEHUN c peakTuBOM ['punbspa. OkucieHue
KapOOHWIBHBIX coenHeHN. OCOOEHHOCTH peakiuu OKHUCIIeHUs arieToHa. CpaBHEHUE OKUCIICHUS
aJlbJIeTUI0B U KeTOHOB. ['uapupoBanue. BoccranoBnenne KapOOHMIBHBIX COEAMHEHUI B CIIUPTHI.
KayecTBeHHBIE peakiuy Ha aIbJETUAHYI0 Tpynmy (peakiust «cepeOpsSHOro 3epKanay,
B3aumozeiicteue ¢ ruapokcugoM  Memd  (I1)).  ANbIONBHO-KPOTOHOBAask — KOHJEHCAIHSI
anpJernioB U keroHoB. OcobeHHocTH (GopManbaeruaa. [lonydenne npeaenbHbIX ajabAerujioB:
OKHUCJIEHHE CIHUpPTOB, TruapaTanus auetwieHa (peakuus KydepoBa), OKHUCIEHMEM JTHIIEHA
kuciopogoM B npucyrctBun xnopuna namwtaaus (1), Ilomydenuwe ameroHa OKHCIEHHEM
MpomnaHona-2 W Pa3IOKEHHEM KaJbIIMeBOH WM OapHeBOH CONM  YKCYCHOH  KHCIIOTHI.
TokcuuHOCTh anbAeruAoB. BaxkHeliue npeacTaBUTeNu albIeru0B U KETOHOB: (hopMaIbaeTus,
YKCYCHBIN alIbJAETHI, ALIETOH U UX IPAKTUYECKOE CIIOIb30BAHNUE.

KapOonoBbie kucnotsl. CTpoeHHE TMpeleNbHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.

Knaccudukanus, nzomeprs 1 HOMEHKJIATypa KapOOHOBBIX KHUCIOT. DIEKTPOHHOE U



MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIILHON Tpynmbl. ['oMosiorudeckuii psa u odmas hopmysa
IPEJEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCJIOT. @u3MuecKue CBOWCTBA IpeleNbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha NpUMEpe MYPaBbHHOH, YKCYCHOH, IPOINHUOHOBOM,
NaJIbMUTHHOBON U CT€apUHOBOM KHUCIOT. BomopoaHsle cBsi3u, accouuanus KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOWCTBA IPEJCIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. KucioTHbele cBoiicTBa
(U3MEeHeHue OKpacCKM MHIMKATOPOB, PEAKIMU C aKTUBHBIMU METaJUIaMH, OCHOBHBIMU OKCHIAMH,
OCHOBAHHUSIMH, COJsIMH). V3MeHeHHe Cuibl KapOOHOBBIX KHCIOT TNPU BBEIACHUU JOHOPHBIX U
aKIENTOPHBIX 3aMecTuTenell. B3aumoneiicTBue KapOOHOBBIX KHCIOT CO CIHUPTaMHU (peakius
TepupUKaLMN), OOpPaTUMOCTh pEaKIUH, MEXAHU3M peaKkIUH dTepuuKanuu. ansoreHupoBaHue
KapOOHOBBIX KUCIIOT B OOKOBYIO 1ierb. OCOOEHHOCTH XUMHUECKUX CBOMCTB MypaBbUHON KHUCIIOTHI.
[Tonmy4yenne npeaeabHBIX OTHOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKHCICHHE allbJACTHIOB, OKHCICHHE
MIEPBUYHBIX CIUPTOB, OKUCIEHHUE AIKAaHOB U aJIKeHOB. [lonyueHne MypaBbUHON U YKCYCHOM KHCJIOT
B NIPOMBILUIEHHOCTH. [ [priMeHeHe MypaBbUHOM U YKCYCHOM KUCIIOT.

JIByXOCHOBHbIE ~KapOOHOBBIE KHCIOTBI: O0OLIME CHOCOOBI IOJY4EHHUs, OCOOEHHOCTU
XUMHYECKHX CBOMCTB. ll]aBeneBas kKucioTa Kak npeAcTaBUTENN AUKAPOOHOBBIX KHUCIIOT.

HenpenenbHble M apoMaTHYeCKHE KHCIOTBL: OCOOCHHOCTM HMX CTPOEHUS U CBOMCTB.
[TpumeneHne OEH30HHOM KUCIOThI. ApOMAaTHYECKUE TUKapOOHOBBIC KUCIOTH ((TaneBas, n3odpTa
neBast ¥ TepedTaneBasi KUCIOTH): IPOMBINUICHHBIE METO/IBI 110 JIydeHUs U npuMenenue. [lonsrue
O THAPOKCUKApOOHOBBIX KHMCIOTaX M HX MPEACTABUTENSAX MOJIOYHOM, JTUMOHHOH, SIOJOYHON M
BUHHOM KUCJIOTaX.

Briciive mpenenbHble M HENpeAeabHble KapOOHOBBIE KHUCIOTHI. 3HAUEHHWE U NPUMEHEHHE
KapOOHOBBIX KUCIIOT.

OyHKIMOHAIbHBIE POU3BOIHbIE KAPOOHOBBIX KHUCIIOT.

XJIOpaHTUAPUIBI W AHTUJPHUIBI  KapOOHOBBIX  KHUCJIOT:  IOJIyY€HUE, THUIPOJIN3.
B3aumMoneiicTBre XJIOpaHTUIPUAOB C HYKICODUIbHBIMH peareHTaMu. [lonydeHue ClI0XKHBIX
3(UPOB C UCITIOJIB30BAHUEM XJIOPAHTUAPUAOB U aHTUPUIIOB KUCIOT.

Cnoxusie »¢upsl. CTpoeHUE, HOMEHKJIATypa M HM30MEPHS CIO0XKHBIX 3QupoB. CIOXKHBIC
3¢upbl KaKk M30Mepbl KapOOHOBBIX KHUCIIOT (MeXKiaccoBast nzomepus). CpaBHeHUE (HU3HUECKUX
CBOWCTB M PEAKIIMOHHON CIIOCOOHOCTH CIIOKHBIX 3(UPOB U N30MEPHBIX UM KapOOHOBBIX KHCIIOT.
I'maponus  cnoxHbIX  3QupoB. CrocoObl TOMy4EeHHUS CIOXKHBIX 3(UpOB: 3Tepuduranus
KapOOHOBBIX KHCIIOT, AalWJIMPOBAHHWE CIHUPTOB M  AJKOTOJIATOB TaJIOT€HAHTHUpUIAMU U
anrugpunamu. CuHTe3 clokHbIX 3¢pupoB ¢enonoB. CraoxHble 3pUpbl HEOPraHUYECKUX KHUCIIOT.
Hutpormuuepun. IlpumeHneHue  ClnoXHbIX 3(QupoB B mHIIEBOW U napdromepHOi
IIPOMBIIIJIEHHOCTH.

Comu Kap6OHOBBIX KHCJIOT, UX TCPMUUCCKOC PA3JIOKCHHUC B IPUCYTCTBUU IICIOYU. Cunres



KapOOHWJIBHBIX COEIMHEHUH Pa3JIoKEHHEM KaJIbLIUEBBIX COJIEH KapOOHOBBIX KUCIIOT.
Hemonctpauuu. 1. BzaumopeiictBue HaTpusi ¢ 3TaHonoM. 2. OKHCIEHHE JTaHOJA
okcugom wmeau (I). 3. Topenme sranona 4. Momodopmuas peaknus. 5. OmpeneneHue
IBJETUZOB TNPU [OMOIIM KadeCTBEHHbIX peakuuid. 7. OKHUCIEHUE abJeruJioB
MepMaHTaHaTOM KaJlusl.

JIaGoparopusbie onbITH. 1. CBolicTBa 3TMIIOBOTO cniupTa. 2. CBolicTBa rimuepuna. 3. CBoiicTBa

yKCYCHOH KHCTO0THL. 4. Con KapOOHOBBIX KHCIIOT.

A30T- M cepocoaepxaiiue coenuHeHus HurtpocoennHeHus. DNEKTPOHHOE
CTpOEHUE HUTPO-TpymImbl. [lonydeHne HUTpocOoeAUMHEHU. BOCCTaHOBIIEHME HUTPOAPEHOB B
aMUHBl. ApOMaTUYeCKHE€ HHUTPOCOECIMHEHMS. AKLENTOPHBIE CBOWCTBA  HHUTPOTPYIIIBL.
AJBJOJIBHOKPOTOHOBAsE KOHJEHCAlMsi HUTPOCOECIMHEHMH. B3pbiBuaThie BemecTBa. AMUHBI.
Knaccudpukanus no Tumy yrieBOJOPOJHOIO pajauKajla U 4YMCIYy aMUHOIPYII B MOJEKYIIE,
HOMEHKJIaTypa, HW30MepHUs aMHuHOB. [lepBuuYHBIC, BTOpPUYHBIE M  TPETUYHBIC AMUHBI.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MpEeAeiIbHbIX aMHHOB. (DU3MyecKHe CBONCTBa
aMUHOB. AMMHBI KaK OpPraHMYECKHE OCHOBAHMS: peakUuu ¢ BOJMOHM, kucioramu. Conu
aKWIaMMOHUS. Peakiysi ropeHusl aMMHOB. AJIKMJIMPOBAaHUE U allMJIMpOBaHUE aMUHOB. Peakiuu
AMHUHOB C a30THUCTOM KHUCJIOTOW. [loHsATHE O YETBEPTUUYHBIX aMMOHHMEBBIX OCHOBAHUSX.
Hutpo3a- munbl. MeTonbl HMACHTHU(PHUKAIUU TMEPBUYHBIX, BTOPUYHBIX W TPETHYHBIX aMHHOB.
[lonyueHne aMUHOB QIKWIMPOBAaHMEM AaMMHMAaKa M BOCCTAaHOBJIEHMEM HHUTPOIPOU3BOIHBIX
YII€BOAOPOAOB, U3 cnupToB. [IpumMeHeHne aMHMHOB B (papManeBTUYECKOW HPOMBIIIIEHHOCTH.
ApoMatuyeckie aMHMHbl. AHWIMH Kak TIpeACTaBUTENb apoMaTHYecKuXx amMuHOB. CTpoeHue
aHWwIvHA. B3anMHOe BIMsHUE TPYII aTOMOB B MOJeKyle aHuiuHa. [IpuduHbl ocrmabieHus
OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHUU C aMUHAMM TPEJEIIBHOTO psifia. XUMUYECKUE CBOMCTBA
aHWIMHA: OCHOBHBIE CBOWCTBa (B3aMMOJEMCTBHE C KHUCIOTAMM); pEaKIUU 3aMELIeHHs] B
apoMaThyecKkoe sapo (TaJoreHupOoBaHHUE (B3aUMOJEHCTBUE C OpPOMHOW BOJI0I), HUTPOBAHUE
(B3aMMOZEHUCTBUE C Aa30THOW KHCIOTOW), Cylb(PUPOBAaHUE); OKUCIECHUE, AIKUIMPOBAHUE U
alMJIMPOBAHKUE IO aTOMy a30Ta). 3alluTa aMUHOTPYIIIBI MPU PEAKIUU HUTPOBAHUS AHUJIMHA.
Wnnukatopsel. [lonyuenne anmnuHa (peakuus 3WHHMHA). AHUJIMH KakK ChIpbe JJIsi MPOM3BOICTBA
AHWJIMHOBBIX Kpacuteneil. CHHTE3bl HAa OCHOBE aHUJIMHA.

Cepooprannueckue coequHenus. [IpencraBieHne o cepooOpraHuyecKux COEIUHEHMSIX.
Oco0eHHOCTH MX CTPOEHHs] U CBOMCTB. 3HAUEHHE CEPOOPTaHUUYECKUX COCTUHEHUN.

l'eTeporukibl. A30T-, KUCIOPOA- M cepocoiepkamme rerepouukisl. dypaH, nuppo,
THOGEH M MMHUJA30] KaK MPEJCTaBUTENM MATUWICHHBIX TeTepouukioB. [Ipupona
apOMaTUYHOCTH NATUWICHHBIX TIETEPOLMKIIOB. ODJIEKTPOHHOE CTPOEHUE MOJIEKYJBI MHUPpPOIa,

apoMaTHUYECKUN XapakTep MoJieKyJsbl. KucinotHeie cBoiicTBa nuppona. Peakiuu



THUAPUPOBaHUs reTeporukioB. OOmme mpencraBieHuss o0 MX poOJIM B JKUBOM MpHpOJE.
[lupuauH Kak DOPEeACTaBUTENb MIECTUWICHHBIX TETEPOLUUKIOB. OJIEKTPOHHOE CTPOEHUE
MOJIEKYJIbl NUPHUJIMHA, apOMaTHYECKUM XapakTep MosieKysbl. OCHOBHBbIE CBOMCTBA IUPHJIMHA.
Paznnune B DNpOsBIEHUMM OCHOBHBIX CBOMICTB NHHUppoja M NUpuauHa. Peakuuu nupuauHa:
aneKTpoduIbHOE 3aMeLeHIE, THAPUPOBAHKE,3aMEIIIEHHEe aTOMOBBOI0pPO/1a

Hemonctpanuu. 1. OcHOBHBIE CBOlicTBa aMUHOB. 2. KauecTBeHHbIE peaklluy Ha aHUJIMH. 3.

AnnnuHoBbIe Kpacutenu.4. O0pa3ibl reTepOLUKINYECKUX COSAMHEHUM.

Bbrnonornuecku akTUBHBIC BCIICCTBA

JKupe! Kak cioxHbIe H3pUpPbI IIHLEPUHA U BBICIINX KapOOHOBBIX KMCIOT. PacTuTensHble n
JKUBOTHBIE KUPBI, UX COCTaB. PU3MYECKUE CBOMCTBA JKMPOB. XMMHYECKHUE CBOWCTBA JKHPOB:
TUApUpOBaHue, okuciaeHue. Ilepokcuanoe okucienue xupos. IIporopkanue xupos. ['maponus
WIA OMBIJIEHHE HUPOB KaK CIIOCOO NPOMBIIIJIEHHOTO MOJYYEeHHUs COJIeH BBICIIMX KapOOHOBBIX
kuciaoT. ['unporenunsanus xupoB. [Ipumenenue xupoB. MblI4 Kak COJIM BBICIIUX KapOOHOBBIX
KuciaoT. Moronme cBoiictBa Mbuia. llpeacraBienne o nunuaax. OOmme mpencTaBiIeHUS O
OMOJIOTNYECKUX (PYHKIUSAX JTUIHIIOB.

VYraesoasl. O6mas ¢gopmyna yrieonoB. Knaccudukanus yrineBonoB. MoHo-, onuro- u
nojucaxapuapl. dusznyeckue CBOMCTBA M HAaXOXJEHHE YIJIEBOJOB B IpHUpoJe (Ha mHpumepe
TJIIOKO3bI M pyKTO3bl). JIMHENHas ¥ nukiIndeckas (GopMel roko3sl U (GpykTo3sl. [lonsTue o
TayTOMEPUM KaK BUJE HM30MEpPUM MEXIy LUKINYeCKOW M JMHEHHOH (opmamu. Onrtudeckas
M30MepUs TIFOKO3bl. XMMHUYECKHE CBOMCTBA IITFOKO3bI: OKHCIICHNE XJIOPHOW NI OPOMHOM BOZOH,
OKHUCJICHHE a30THOM KHUCIIOTOW, BOCCTAHOBJIEHHE B IIECTHATOMHBIA CIUPT, alUIMPOBAHUE,
ANIKUIIMPOBAHNE, U30MEpH3alMsl, KaueCTBEHHbIE peakIUM Ha TJIIOKO3Yy (IKCHEpUMEHTaIbHbIE
JI0Ka3aTeNIbCTBA HAIWYMS alNbJETUJHOW M CHUPTOBBIX TIpYyNI B TJIOKO3€), CIHUPTOBOE,
MOJIOYHOKHCJIOE, MTPOITMOHOBOKUCIIOE U MAacsSHOKUCIIOoe OpokeHue. [ IMKO3UIHBIN THIAPOKCHII,
ero cneunpuyeckue ceoicta. [lonsTre o ruko3unax. [loHsTHE O IMIIOKO3UIAX, UX HAXOXKAECHUH
B npupoje. [lonyuenue rmoko3sl. @pykro3a Kak nzomep rioko3bl. Pubosa u aesokcupudosa.
[Ipumenenue u Ouosioruyeckast posib yriaeBoj1oB. OKHUCIIEHUE YIIIEeBOJAOB — HMCTOYHUK IHEPIHH
KUBBIX OPTaHU3MOB.

Jucaxapunpl. Caxapo3a Kak MpPEICTaBUTENb HEBOCCTAHABIMBAIOIIMX JAMCAXapUIOB.
Crpoenue, Qu3nyeckre 1 XUMUYECKHE CBOMCTBA caxaposbl. MabTo3a, J1aKTO3a U 1e/io0uo3a:
UX CTpO€HHe, (QU3MYecKue M XuMHueckue cBoicTBa. ['maponus mucaxapunoB. Ilomydenwue
caxapaus3 caxapHo# cBeKJIbl. [ [puMeHnenune caxapossl.

[Nonucaxapuasl. Kpaxman, TIMKOT€H W LEUIOI03a KaKk OHOJOTMYECKHE MOJUMEPHI.

Kpaxman kak cMech aMHUJI03bI M aMUJIOTIEKTHHA, €T0 (PU3UUYECKHE CBOWCTBA. XUMUUYECKHE



CBOMCTBAa Kpaxmasia: THAPOJIM3, KAYECTBEHHAs pEAaKUus C HOJOM U €€ IPUMEHEHHE I
oOHapyKeHHsI KpaxMaia B MPOJIyKTax nmuTaHus. [ HKoreH: 0cOOEHHOCTH CTPOEHUSI U CBOWCTB.
[emnmono3a: crpoenue u Gpu3Mdeckre CBOWCTBA. XUMUYECKUE CBOMCTBA EJUIIONIO3bI: THIPOJIH3,
oOpa3oBaHue CIOKHBIX 3(upoB. [IpuMenenne kpaxmana u 1euioao3sl. [IpakTuyeckoe 3HaueHNe
nonucaxapuzion. [lonsTre o nmpousBoacTBE OymMaru.

HyxneunoBeie kucnorsl. Hyxneo3uasl. Hykineotuasl. HykinenHoBble KHCIOTBI Kak
npupoanbie nonuMepsl. CocraB u ctpoenue HykinenHoBbiX kucior (JJHK u PHK). I'mpponus
HYKJIEMHOBBIX KHCIOT. POJIb HYKJIEMHOBBIX KHUCIOT B IKU3HEAESITEIBHOCTH OpPraHU3MOB.
Oynkiuun [JHK u PHK. I'enernueckuii koa. MccnenoBanue cocraBa JIHK denoBexka u ero
MIPAKTUYECKOE 3HAUYCHHUE.

AmuHokucaotel. CocTaB, CTpOEHUE U HOMEHKJIATypa aMUHOKUCIOT. ['oMonornueckuit psij
MpeAeNIbHBIX aMUHOKUCIOT. M30oMepus npenenbHbIX aMUHOKUCIOT. Onthueckas H30Mepusi.
Ou3nyeckue CBONCTBA MpeAeNbHBIX aMHUHOKHCIOT. OCHOBHBIE aMHHOKHCIOTHI, 0Opa3yromiue
6enxu. CriocoObl MOMyYeHHUS aMUHOKUCIOT. AMHHOKHCIOTHI Kak aM(OTepHbIE OpraHHYecKue
COEIMHEHMS, PABHOBECHSI B PAacTBOPAaX aMUHOKHCIOT. CBOWCTBa aMUHOKHUCIIOT: KHUCJIOTHBIE U
OCHOBHBIE  CBOWCTBA; HW303JEKTpUYECKas TOYKA; AJKWIMPOBAHWE U  alWJIMPOBAHUE
aMUHOTPYIIBI; dTepUPUKALUS; PEeaKlUd C a30TUCTOM KucioToil. KadecTBeHHBbIE peakluu Ha
aMUHOKHCIOTBI ¢ rtuapokcuaoM wmeau (ll), HuHrHapuHOM, 2,4-TMHUTPO(TOPOEH30IOM.
Crneuunguryeckue KadyeCTBEHHbIE pEakUUMUd Ha apoMaTHYECKHME U  TeTEepPOLUKINYECKHE
AMUHOKHCIIOTHI ¢ KOHIIEHTPHUPOBAHHOW a30THOM KUCIOTOM, Ha mEcTerH ¢ aneratoM cBuHIa (II).
[lonsATHE O NUMKIMYECKMX aMHIax — JakTaMax M JAUKeTonunepasuHax. buomorunueckoe
3HaYeHHEeaMUHOKHUCIO0T. O0JIacT MPUMEHEHUIaAMUHOKHCIIOT.

[lentunel, ux crpoenue. Ilentuanas cBA3b. AMUAHBINA XapaKTep NeNTUAHOMN cBsA3U. CUHTE3
nenTuoB. [ uaponns nenTuaos.

benku xak npupoansie 6uononumepsl. CoctaB u cTpoeHue O0enkoB. [lepBuyHas cTpykTypa
O0enkoB.  XMMHUYECKHME  METOAbl  YCTAaHOBJEHHS  AMHUHOKHCIOTHOIO  COCTaBa W
nocnegoBarenbHOCTH. DepMEeHTATUBHBIN TUAponu3 OenkoB. BropuuHas cTpykTypa OEIKOB.
Tperuunass U 4eTBepTHUYHAs CTPYKTypa OENKOB. XHUMHUYECKHE CBONCTBa OENKOB: THUIPOJIH3,
JIeHATypalus, KauecTBeHHBbIC (I[BETHBIE) peaknuu Ha Oenku. [IpeBpaieHus OENKOB MHIU B
opranusme. buonornueckue QpyHkuuu 6enkoB. JlocTHKeHHUs B U3yUYEHUU CTPOCHHUS M CHUHTE3a
O€eJIKOB.

HemoHcTpanuu. 1. PacTBOpUMOCTb YT1€BOI0B B Bojie M 3TaHoj€e. 2. OOpa3blaMMHOKHCIIOT.

JIaGoparopHsbie onbITH. 1. CBOMCTBarmoKo36l. 2. OnpeienieHne Kpaxmaia B MPOyKTax

nuTanus. 3. XKupel 1 ux coicTBa. 4. L[BeTHbBIE peakunOenKoB.

BricokoMonekynsipHble COeIMHEHUS



OcHOBHbIE TOHSTHS  BBICOKOMOJIEKYJISPHBIX COCIWHEHUH: MOHOMEp, MOJIUMED,
CTPYKTYpHOE€  3BEHO, CTemneHb  noiauMmepuszanuu. OCHOBHBIE  CIOCOOBI  TOTyYEHHS
BBICOKOMOJICKYJIIPHBIX ~ COCIMHEHMH: pEaKUMd TOJMMEpPH3alMd W TOJMKOHACHCAIHH.
Conomumepusanus. CTpoeHHE U CTPYKTYpa MOJIMMEPOB. 3aBUCHMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHus: MoJekyl. Kiaccudukanus mNOIMMEpOB: IJIacTMacChl (IJIACTHKHU), 3JIacTOMEPHI
(kaydyku), BOJIOKHA, KOMIO3UTHl. COBpEMEHHBIC IUIACTMACCHl (IJIACTUKH) (TIOJUATHIICH,
MOJIUMPONUJICH, TOJUCTHPOJ, MOJU- BUHWIXJIOPHA, (TOPOIUIACT, MOIMITHIEHTepedTaar,
IUIACTUK,  TOJWKapOOHaThl).  TepMOIUIACTMYHBIE W TEPMOPCAKTUBHBIC  IMOJUMEPBHI.
Oenondopmanbaeruansie cMoibl. KommosuTHele Marepuanbl. [lepcrneKkTUBBI UCHOIb30BAaHUS
KOMITO3UTHBIX MaTepuajoB. YriemnacTuku. Bomokna, ux knaccudukauus. [Ipupoansie u
XUMHAYECKHE BOJIOKHA. VICKyCCTBEHHBIE M CHHTETHUYECKHE BOJIOKHA. [IOHSATHE O BHCKO3€ W
arleraTHOM BosiokHe. [lommddupHble W TONMaMUIHBIE BOJIOKHA, WX CTPOCHHE, CBOWCTBA.
[IpakTHueckoe MCHOIb30BaHUE BOJOKOH. JnacTomephl. [IprpoaHbIl U CHUHTETUYECKUN KaydyK.
Pesuna u 20onutT. Ilpumenenme nomumepoB. CunHTeTHdeckue IUIeHKH. MemOpanbl. HoBble
TEXHOJIOTUH JaJIbHEHUIIET0 COBEPIICHCTBOBAHMS TOJIMMEPHBIX MaTEepPHAaJIOB.

Hemonctpanuu. 1. O6pasisl miacTukoB. 2. KouteKiys BOJOKOH.
JlaGopatopubie OmbITHl. OTHOIICHHE CHHTETHYECKUX BOJIOKOH K pacTBOpaM KHUCIOT H
LIEJI0Y€eN.

XUMUS U )KU3HDb

Xumuyeckasi TeXHOJIOrus (XUMUS BHPOMBIIIIEHHOCTH )

OcCHOBHbIE TNPHUHIMIIEI XMMUYECKOH TexHosoruu. OOIMe NpeicTaBiIeHUs O MPOMBIIIICHHBIX
crioco0ax TMONyYeHUs] XUMHYECKMX BelecTB. [IpoM3BOJACTBO CEpHOMl KHMCIOTHI KOHTAaKTHBIM
crioco6om. Xumu3M mporiecca. Ceipbe 11t TPOU3BOCTBA CEPHOM KUCTOTHI. TEeXHOJIOTHYECKast cXxema
mpoiiecca, MpoIecchl U ammapaTbl. MeXxaHn3M KaTaluTUYeCKOro JeucTBus okcuna BaHaaus (V).
IIponsBoncTBo ammuaka. XuMu3M npouecca. OnpeneneHue ONTUMAIbHBIX YCIOBUN ITPOBEIEHUS
peakuuu. [IpyHIMI TUPKYISALMY U €0 pealn3alysi B TEXHOJIOTHUECKON CXEMe.

Mertamnyprus. Yepnas metamutyprus. [IpousBoactBo uyryHna. JloMmeHHbI# nporecc (Chipbe,
YCTPOMCTBO JIOMEHHOW Teud, XUMHU3M mporecca). [Ipou3BoaAcTBO cTaiu B MapTEHOBCKOM MEYH.
[Ipon3BoJICTBO CTallu B KUCIOPOJHOM KOHBEpTEpE M B AnekTponeuax. [IpsMoil meTon mosyueHus
xKenesza u3 pyabl. LIBeTHas MeTaimyprus.

Oprannueckuii cunre3. IIpomelinuieHHass opranudeckass XuMmus. OCHOBHOM M TOHKHUI
oprannuyeckuii cuHTe3. Hanbonee KpynmHOTOHHAXKHBbIE MPOU3BOJCTBA OPraHUYECKUX COEIUHEHUH.
[IpousBoncTtBo MmeraHona. [lomydyeHue ykCcycHOHW KHCIOTHI M (opMaibAeryaa M3 MeTaHoJja.

HOHy‘{eHI/IC ancrara HICJIII0JI03bI. CLIpLe JJIs OpFaHquCKOﬁ MPOMBIIIJICHHOCTH. HpO6JICMa



OTXOJIOB ¥ TOOOYHBIX MPOAYKTOB. CHHTE3bl HA OCHOBE CHHTE3- rasa.
XUMUS U DKOJIOTHUA

XUMHYECKOE 3arpsi3HEHUE OKPYKaloIleil cpeIbl U ero MocieICTBUS. DKOJIO0Trus upoodiiemMa

OXPaHbIOKPYKAIOIIEH CpeIbl. «3eJIeHAA»XUMUSL.

XuUMHUS U SHEPreTuKa

[IpupoHbIe UCTOYHHKH YTIEBOAOPOAOB. IIpupoaHblii U MONyTHBIH HE(PTAHOW Tas3bl, HX
coctaB M ucnoib3zoBaHue. Hed1p kak cmech yrieronoponoB. CoctaB HedTH U ee nepepaboTKa.
IlepBuuynas u BTopuuHas mnepepabotka Hedrtu. Ileperonka HepTu. Kpekunr. Pucdopmunr.
Hedrenpoaykrel. OxkTanoBoe uncio 6en3uHa. OxpaHa OKpyKaroliel cpeibl pu HedTenepepadoTke
U TpaHcopTHpoBKe HedTenpoaykToB. Kamennsii yrons. KokcoBanue yris. ['asuduxamms yris.
DOKoslorndyeckue MpoOJeMbl, BO3HMKAIOIIME IPU HCIOJb30BaHUM YIIs B KayecTBE TOILIUBA.

AJ'ILTepHaTI/IBHBIC HCTOUYHUKHUOHCPI'UU.

XuMHs U 300POBLC

Xumust nuiy. JKupbl, OenKy, yriaeBoabl, BATAMHUHBI, ()epMEHTHL. PaloHasbHOE MUTaHUE.
[MumeBbie noGaBku. [lumieBbie no0aBKM, WX KilaccuuKanus. 3amnpelieHHble W pa3peuieHHbIC
nuIeBbie 100aBkH. OCHOBBI MUIIEBON XUMHH.

Xumus B Meauuune. [Tonarue o ¢papmanesruyeckoit XuMun U ¢apmakosioruu. Pazpaborka
nekapcTB. JlekapcTBeHHbIE cpencTBa, HUX Kiaccudukanus. IIpoTMBOMHKpOOHBIE —CpeacTBa
(cynbanmnamMuiHble  OpenapaThl M AHTUOMOTHKHM). AHAJIbreTHUKH (aclUpHH, AaHaJblUH,
napaneTaMmoll, HApKOTUYECKHUE aHaJIbIeTHKH). AHTUTHCTAMUHHBIE TipenapaTsl. Bsokyiue cpeacTsa.
I'opMoHBI 1 TOpMOHaNBHBIE TipenapaThl. [IpoOemMbl, CBS3aHHBIE C IPUMEHEHHUEM JIEKapCTBEHHBIX
npenapaToB. BpenHbie npuBbIUKY U (GAKTOPBI, pa3pyLIAOLIUe 30pOBbe (M30BITOUHOE OTPEOIEeHUE

KUPHOU MUIIH, KypeHHE, YIIOTpeOIeHHE aIKOT oIS, HApPKOMaHUs).

XUMHSI B TIIOBCEIHEBHOW JKU3HU

KocmeTrnueckue u napdromepHblie CpecTBa.

bortoBast xumust. [loHATHE O MOBEPXHOCTHO-AKTUBHBIX BellecTBaX. MoOOIIME U YUCTSIINE
cpeactBa. OrtGenuBatomue cpencrsa. IlpaBuna OGe3omacHOW pabOThl € €IKMMH, TOPIOYMMU U
TOKCUYHBIMH BEIIECTBAMH, CpEJICTBAMU OBITOBOM xXuMHHU. [IurMeHTBl M Kpacku. I[IpuHIMTIBI

OKpalMBaHUs TKaHEH.
X¥MUsl B CTPOUTEIBCTBE

I'umc. U3Bects. Llement, 6eton. Kieu. [Tonbop onTuManbHBIX CTPOUTENBHBIX MaTEpUaIOB

B HpaKTH‘IeCKOﬁ ACATCIIBHOCTH YCJIIOBCKA.



XUMHUS B CEJILCKOM XO35IMCTBE

MunepanbpHbple U opranuyeckue ynoopenus. Cpeacrsa 3aiiuThl pacTeHuid. IlecTunuabr:

WHCEKTHUIUIbI, TePOUIIUIBI U (PYHTHUITUIBI. PerenieHTsl.

HeOpraHH‘ICCKI/Ie Marc€purabl

CTGKJIO, €ro BHJBI. CunukarHas MPOMBIIIJICHHOCTD. TpaﬂI/IL[I/IOHHHe U COBPCMCHHBIC
KEpaMHUYE€CKHUEC MaTcpuUallbl. CB@pXHpOBOI{HH_Iaﬂ KE€paMHuKa. Ilonsatne o Marcepruajiax ¢ BBICOKOH

TBEPAOCTHIO.

XuUMUA B COBPEMEHHOM HayKe

OcoOenHoctu coBpemenHod Hayku. I[Ipodeccuss xumuka. MeTonoIOTHsS HAY4YHOTO
uccienoBanus. Meroabl HAy4HOro Mo3HaHUS B XUMHH. CyObEeKT U OOBEKT HAay4YHOTO MO3HAHMSL.
[TocranoBka mpoOsiemMbl. COop wHpOpManmu W HakomieHWe ¢akToB. [wmoresa u ee
JKCIIEPUMEHTAJIbHAS MTPOBEPKa. TeopeTrnueckoe 00bsICHEHUE TOMYyUYEHHBIX pe3ynbTaToB. UHIyKIINS
U JEeAyKIus. OKCIepUMEHTAIbHAs TMPOBEpKa MOJYYCHHBIX TEOPETHMUYECKUX BBIBOJOB C IIEIBIO
pacmpocTpaHeHUsT UX Ha Ooliee MIMPOKUH Kpyr OOBEKTOB. XUMHUYECKHH aHaIu3, CHHTES,
MOJICJIMPOBAHNE XWMHUYECKHX TMPOIIECCOB M SBJICHUM KaK METOJa HAay4YHOro TO3HAHUS.
HanoctpykTtypsl.

Beenenue B mpoekTHyro aesTenbHOCTb. [Ipoext. Tumbl W BHIBI TPOEKTOB, 3TAallbl
peanuzanuu npoekta. OcCoOOEHHOCTH pa3pabOTKU MPOEKTOB (ITOCTAHOBKA IieJied, MoAOOp METOUK,
pabota ¢ JHUTEpaTypHBIMH HMCTOYHHKAMH, OQOpPMIICHHE U 3alluTa MpoekTa). VCTOYHUKH
xumuueckod nHdopmammu. I[louck xuMudeckoil nHGOPMAIUU M0 HA3BaHUSIM, HACHTU(UKATOpaM,
CTPYKTYpHBIM opmynam. Pabora ¢ 6azamu manHbiX. CoBpeMeHHbIE (PU3UKO-XUMUUYECKUE METOIBI
YCTaHOBJIEHUS COCTaBa U CTPYKTYpPHI BELIECTB.

Hemonctpanuu. 1. [Tumessie kpacurenu. 2. Kpamenue Tkaneit. 3. OrOenuBanne TkaHew. 4.

KOJ'IJ'IGKI_[I/IH CpCACTB 3allIUThI paCTeHHﬁ. 5. KepaMI/I‘leCKI/IC MaTcpUuaJibl. 6. L[BCTHBIG CTCKJIA.

JIaGopatopHble onbITHL. 1. 3HaKOMCTBO ¢ MOOLIMMHU cpeacTBamu. 2. Kien. 3. 3HakoMcTBO ¢

MUHEpAIbHBIMU YI00PEHUSMHU U N3yYEHHUE UX CBOMCTB.

Tunel pacueTHsbIX 32124

1. HaxoxxaeHne MosieKyIsipHOM (hOpMyJIbl YIIIEBOIOPO/Ia MO €ro MIIOTHOCTH U MAaCCOBOM
JI0J1€ DJIEMEHTOB, BXOJISIINX B €r0 COCTAB WJIM 10 POJAYKTaM CTOpaHUsl.
2. PacdeTsl MaccoBOM A0JH (MacChl) XUMAYECKOTO COSTMHEHHST BCMECH.
3. Pacuetsl macchl (00beMa, KOJTMUECTBA BELIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3

BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH ).



4. PacueTsl MacCOBOM MM OOBEMHOM JT0JIM BBIXO/A MTPOAYKTA PEAKIIUU OT TEOPETHUECKU
BO3MOXKHOTO.

5. Pacuersl TeroBoro a¢dexra peakuuu.

6. PacueTbl 00bEMHBIX OTHOIIEHUH I'a30B MPUXUMHUYECKUX PEAKLIUSAX.

7. Pacuetsl Macchl (00beMa, KOJTMYECTBA BEILIECTBA) TPOIYKTAPEAKIIMH, €CJIU OJTHOU3BEIIIECTB
JTAaHOBBU/JIEPACTBOPACOIIPEIETICHHOI MacCOBOI 10JIeil paCTBOPEHHOIO BELIECTBA.

8. PacueTpl 3HepruM  aKTUBAllMM U KOHCTAaHTBl  CKOPOCTH  peaKIUu IO
SKCIIEPUMEHTAJIBHBIM JaHHBIM.

9. Pac4yeTkOHCTaHTHIPAaBHOBECHIOPAaBHOBECHBIMKOHIIEHTPAIIUSM BEILIECTB.

10. PacueT paBHOBECHBIX KOHIICHTPALIMH BEIIECTB, €CIIM M3BECTHBI HCXO/IHBIE KOHIICHTPAIIH
BEIIECTB UKOHCTAHTAPABHOBECHSI.

11. Pacuet pH pacTBOopa CUIBHON KUCIOTHI U CUIIBHOTO OCHOBAHUS, €CITU M3BECTHA HX
KOHLEHTpaLHs.

12. Pacuer pH pactBOpa ciaboii KUCIOTHI M CJIA00TO OCHOBAHUS, €CIM M3BECTHA UX
KOHIIEHTPAIUS U KOHCTaHTa JUCCOLUALINH.

13. PacyeT pacTBOpUMOCTH COJIH, €CJIM U3BeCcTHA BennunHa ee [1P.

14. PacueTsl ¢ UCIIOJIL30BaHUEM 3aKOHOB QJICKTPOJIU3A.



TemaTnuyeckoe JIAHNPOBaHHE Kypca «XUMHUS.

Yray6sennbliiypoBensb. 10 kiaace»

U3 pacyera 5 4 B HeleJI0

Tema
(pa3znen)

KoaunuecTBo
4acoB HA
u3ydyeHue

JleAITeJIbHOCTD YYHMTEJISI € Y4eTOM
NMPOrpaMMbl BOCITUTAHUS
( mopyas «lIkoabHBIA YPOK»)

Tewma 1. IloBTOpenue u
yriyOJIeHUE 3HaHHUIA

26

-yCTaHOBJICHUE JIOBEPUTEIbHBIX
OTHOIICHUHA  MEXAYy  MeJarormyecKum
pabOTHHUKOM H  €ro OoOydYaronuMucs,
CTIOCOOCTBYIOIINX HO3UTUBHOMY
BOCIIPUATHIO 00yYarOIUMHUCS TPeOOBaHUN
U TMpOChO TeNarornyeckoro pabOTHUKA,
MPUBJICYCHUIO ux BHUMaHUSA K
oOcyxaeMoll Ha ypoke uH(popmanuu,
aKTUBU3AINU ux MO3HABATENIbHOM
JeSITeTbHOCTH;

-IpUBIICYCHNE BHUMAHUSI 00y4Yaronnxcs K
[ICHHOCTHOMY AaCIIeKTy H3y4aeMbIX Ha
ypOKax SIBICHHI, OpraHu3anus ux padboTsl
C TONy4yaeMoil Ha YpOKE COLHAIBHO
3HAUMMOW HWHpopManuer B  00JacTH
XMMHW — HHUIIUMPOBAHUE €€ 00CYKICHUS,
BBICKA3bIBaHUSI OOYYAIOIIUMHUCA CBOETO
MHEHHS TIO €€ IMOBOJTY, BEIPAOOTKH CBOETO
K HEM OTHOLLICHHUS.

-IPUMEHEHUE HAa ypOKE TIPYNIOBOU
paboTel wiu paboThl B mapax, KOTOpbIE
y4daT o0ydaroumxcs KOMaHIHONW padoTe u
B3aUMO/ICHCTBHIO C JpyTUMH
00yJaronuMucs.

Tema 2. OCHOBHBIE
HOHATHUS
OpTaHUYECKON XUMUU

18

-[pUBJIEYEHNE BHUMAHUSI O0yJaroumxcs K
LIEHHOCTHOMY AacCIEKTy H3y4aeMbIX Ha
ypOKax SIBICHHI, OpraHu3anusi uX padoTsl
C TIOJIy4aeMOH Ha YypOKE COLMAIbHO
3HAYMMOU uHpopManuei —
VHULIUMPOBAaHUE ee o0CyX1eHus,
BBICKA3bIBaHUSI OO0YYaIOIIMMUCA CBOETO
MHEHHSI IO €€ TIOBOJY, BEIPAOOTKH CBOETO
K HEW OTHOIIIEHHUS;

-IPUMEHEHUE Ha YPOKE JUCKYCCHUH,
KOTOpBIC Tar0T oOydJaronmmcs
BO3MOKHOCTh MTPUOOPECTH OMBIT BEACHUS
KOHCTPYKTHUBHOTI'O IMAJIOTa.

-pa3BUTHS CaMOCTOSITEJIbHOCTH,
JAJIbHEHUIIero TUIaHUPOBaHUS yueOHOU u
npoecCHOHATbHON 1€ TEIbHOCTH.

Tema 3. YrieBoopo bt

42

-no0y>XJIEHHE K MCCIIeI0BATEIHLCKON
NesATeTLHOCTH. BKITIOUeHne B ypok
WUTPOBBIX MPOLETYP, KOTOPbIE TOMOTAIOT
MOJI/IEP>KaTh MOTHUBALIUIO 00YJAIOIINUXCS K
MOJYYECHUIO 3HAHHH, HAaJTa)KUBAHUIO
MO3UTHUBHBIX MEKITNIHOCTHBIX




OTHOIIICHUH B Kjacce, IOMOTraT
YCTAHOBJICHHIO TOOPOKEIaTEIbHOM
aTMocQepsl BO BpeMsl YpoKa.
-YCTaHOBJICHUE JIOBEPUTEIHHBIX
OTHOIICHHUI MEXTY TIeIarOTMYECKIM
PabOTHHKOM M €T0 O0YJarOITUMUCH,
CTIOCOOCTBYIOIIMX TTO3UTUBHOMY
BOCHPUSTHIO 00YJAIOIIUMUCS TPEOOBAHMIA
Y MPOCKO MEAAroruuecKoro padboTHUKA,
NPUBJICUCHUIO UX BHUMaHUS K
o0cyxaeMoi Ha ypoke uH(popmanuu,
aKTUBU3AIMH UX NTO3HABATEIbHOM
JeSITEIIbHOCTH.

Tema 4.
Kucnopoaconep:xarue
OpraHuYecKue
COCJIMHECHHUS

30

-IIPUBIICYCHNE BHUMAHUS 00y4aIOIINXCs K
LIEHHOCTHOMY aCIIeKTy U3y4yaeMbIX Ha
ypOKax sIBJICHUI, OpraHu3aIius ux paboThl
C TIOJIy4aeMOM Ha YPOKE COLIUAIIbHO
3HaYMMOI HH(pOpMaIHen —
UHUIIUHPOBAHUE €€ 00CYKACHUS,
BBICKa3bIBaHUS 00 yUaIOIIMMHUCS CBOETO
MHEHHUSI TI0 €€ IMMOBOJTY, BHIPAOOTKH CBOETO
K HeH OTHOIIICHUS.

-OpraHu3aius MpeIMeTHbIX
o0Opa3oBaTeNbHbIX COOBITUH (J1€KaIbl,
HAYKH) U1 00YJarOIIUXCS C LIETbI0
pa3BUTHS TO3HABATEIBHOM, TBOPUECKOM,
HCCJIEIOBATCIbLCKOM aKTUBHOCTH,
MHHMIIUATUBHOCTH B 00JIaCTH XUMHUH.
-IIPUMEHEHUE HAa YPOKE TUCKYCCHUH,
KOTOpBIE JAlOT 00y4YaronIuMCst
BO3MOKHOCTH MPUOOPECTH OTBIT BEACHUS
KOHCTPYKTHBHOTO JIMAJIOTA.

Tema 5. Azor- n
cepocoepIKalue
COEITMHEHUSI

14

-IIPUMEHEHUE Ha YPOKE IPYIIIOBOI
paboThl WM paboThI B Mapax, KOTOPbIE
ydaT o0y4aroumxcs KOMaHIHOU padoTe u
B3aUMOJCICTBHUIO C IPYTUMHU
o0y4aroIuMucs.

-Mo0YXIeHHE K CaMOCTOSATEIIbHON
HCCIIE0BATENIbCKOM padoTe.

Tema 6. buonornueckun
aKTHUBHBIE BEIIECTBA

30

-HCIIOJIb30BAaHUE BOCIINTATEIHHBIX
BO3MOXHOCTEH coJiepxkaHus yueOHOro
npeaMeTa uepe3 JeMOHCTPAIHIO
oOyJaronumcst IpUMepoB
OTBETCTBEHHOT0, TPAKJaHCKOT'O
MIOBEICHHS, IPOSIBICHUS YEIOBEKOIIOOHS
1 100poCepIeYHOCTH, Yepe3 0I00P
COOTBETCTBYIOIINX TEKCTOB JIJISl YTCHHUS,
3aJa4 JJIs pelIeHusi, MpoOIeMHBIX
CUTYaIHi 11t 00CYXICHUS B KJlacce.
-IIPUMEHEHUE Ha YPOKE TUCKYCCHH,
KOTOpBIE JIAIOT 00Y4aroLIIMCs
BO3MO>KHOCTb MIPHOOPECTH OMBIT BECHHS
KOHCTPYKTHBHOTO JTHAJIOTA.
-NIpUBJICYCHNE BHUMAHUS 00yJaromuxcs K
LIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
ypOKax sIBJIEHUH, OpraHu3anus ux paboThl
C MOJIy4aeMOi Ha YpOKe COIMAIbHO
3HaYMMO HH(popMaIen —
UHULIMAPOBAaHUE €€ 00CYKIECHUS,
BbICKa3bIBaHUS 00YUAIOIIMMUCS CBOETO




MHCHHUSA IIO €€ HOBO,Z[y, BBIpaGOTKI/I CBOCIO
K HEell OTHOIIICHUS.

Tema 7.
BricokoMoekysipHbIe
COEINHEHUS

10

-00YXICHUE K CaMOCTOSATEIIbHOM
HCCIe0BaTeNbCKOM padoTe.
-[IPOBEJICHUE IIKOJIBbHOM HAy4YHO -
MPAaKTUYECKON KOH(EepeHIuH,
MHULMUPOBAHKE U MOJIEPIKKA
HCCIIEA0BATENIBCKON J1EATEIbHOCTH
o0yyJaroIuxcs B paMKax peaau3aliuy UMU
WHAWBUYAIbHBIX U TPYIIIOBBIX
UCCIIe10BATENbCKUX IPOEKTOB, YTO JACT
00y4aromuMcsi BO3MOXXKHOCTb ITPHOOpECTH
HaBBIK CAMOCTOSTEIIBHOTO PELICHUS
TEOPETUYECKOI MPOOIIEeMBbI, HABBIK
oopmieHns COOCTBEHHBIX UAEH, HABBIK
YBKUTEIFHOTO OTHOUICHUS KUY>KUM
U/1€M, HaBbIK ITyOJIMYHOTO BBICTYIICHHS
nepesa ayauToprueii, apryMeHTUPOBAHUS U
OTCTauBaHUS CBOEH TOUKH 3pEHHUS.
-IIPUMEHEHUE HAa YPOKE TUCKYCCHUH,
KOTOpBbIE JAaI0T 00yUYarouMes
BO3MOXHOCTb IIPHOOPECTHU OTBIT BEACHUS
KOHCTPYKTHUBHOTO JMAJIOTA.

Hroro

170




TemaTnyeckoe IIaHMpPOBaHUE Kypca «XuMus. Yray0JeHHbI]

ypoBeHb. 11 kiacce» u3 pacyera S 4 B HeJe/I0

Tema
(pa3neun)

KoanuecrBo
YacoB HA
u3ydyeHue

JesITeJIbHOCTD YYUTEJISl ¢ Y4ETOM
NMPOrpaMMbl BOCIIUTAHUS
( Monyas «lIkoabHBIN YPOK»)

Tema 1. Hemeramisl

50

-yCTaHOBJICHUE JIOBEPUTEITBHBIX
OTHOUICHMA  MEeXAy  IeJIaroru4ecKum
pabOTHUKOM H  ero OoOy4aroIuMUcH,
CIOCOOCTBYIOLIUX MO3UTUBHOMY
BOCIIPUATUIO OOyYarouuMucs TpeOOBaHUI
U Tpockd Tmemarorndeckoro pabOTHHKA,
MIPUBIICUCHUIO 1704 BHUMAaHUS K
oOcyxxgaemMoii Ha ypoke uH(pOpMaIuHy,
aKTHUBHU3AIAN 1754 MO03HABATEIBHOM
JIESITEIIbHOCTH;

-IPUBJICYCHNE BHUMAHHA OOYyYaromuXcs K
[IEHHOCTHOMY aCIleKTy H3y4aeMblX Ha
ypOKax sIBJICHUH, OpraHu3amnus ux paboTsl ¢
MoJlyduaeMol  Ha  YpPOKE€  COIMAIBHO
3HaYUMOW WH(pOpManueld B 00JIaCTH XUMUHU
—  JHULUUPOBAHHE €€  OOCYXKICHHUS,
BBICKa3bIBaHUSI ~ OOYYAIOMIMMHUCS ~ CBOETO
MHEHHs [0 €€ MOBOJY, BBIPAOOTKU CBOETO
K HEH OTHOILICHHUSI.

-IPUMEHEHUE Ha YPOKE HWHTEPAKTHBHBIX
¢dhopm paboThl ¢ O0YHAFOIITUMUCS

- IUCKYCCUH, KOTOpBIE JAIOT 00ydYaromMMes
BO3MOYKHOCTh TPUOOPECTH OMBIT BEICHHS
KOHCTPYKTHUBHOTO IMAJIOra;

- IpynmnoBoi paboOThl WK paboOTHl B Hapax,
KOTOpbIE yuyaT OOy4yaromMXCsi KOMaHJIHOH
paboTe M B3aUMOAEWMCTBUIO C JAPYrUMHU
00y4JarImUMUCS;

-BKJIFOUYEHHE B YPOK HIPOBBIX MPOLEAYP,
KOTOpbIE OMOTAIOT HOJIePKaTh
MOTHBAIMIO OOYYaIOUIMXCS K TIOJTYYCHHUIO
3HAHUH, HATOKWBAHUIO  TMO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHWH B KJacce,
MIOMOTAIOT YCTAHOBJICHHIO
noOpoxenarenbHOH aTMochepsl BO Bpems

ypoKa.

Tema 2. OOmme cBoicTBa
METAIIJIOB

-PUBJICYCHUE BHUMAaHHA OOYYalOUIMXCS K
[IEHHOCTHOMY  acleKTy M3y4aeMbIX Ha
YpOKax sIBIICHHIA, OpTaHU3aIMsI UX paboTHI C
MoJyyaeMoil Ha ypoKe COLMAIbHO 3HAYUMOM
OHOJIOTHYECKOM uHpopmanuen —
WHULIMAPOBAaHUE ee o0CyKeHus,
BBICKA3bIBaHUS ~ OOyYarOIIMMHUCS ~ CBOETO
MHEHHSI TI0 €€ TIOBOJY, BBIPAOOTKH CBOETO K

HEl OTHOIIICHHUS.




Tema 3. MeTajuIbl IJIaBHBIX
MOATPYIIIT

18

-IIPUMCHEHUE npaBuia JIEJIOBOTO
COTPYTHUYECTBA; CPABHUBAIOT Pa3HbIC TOUKU
3pEHMSI; OLIEHUBAIOT COOCTBEHHYIO Y4EOHYIO
NeSITeIIbHOCTbD. [ToGyxnenue K
M CCIIEIOBATEIBCKON JIEATEIBHOCTH.
-IPUMEHEHUE Ha YPOKE WHTCPAKTUBHBIX
dhopm paboThI c 00yJaroIMMUCS:
MHTCIUICKTYaJIbHBIX HIP, CTUMYJIHPYIOLIHX
I03HABATEIBHYIO MOTHBAITUIO
00yJaroIuXCsl.

-1I00y)KJIeHHE 00yJaroImuxcs coOJIIoaaTh Ha
YpOKE TpaBHJia TEXHUKU 0€30MacHOCTH TPH
BBITTOJTHCHHH nabopaTOPHBIX u
PaKTUYCCKHUX palboT.

Tema 4. MeTtauisl TOOOYHBIX
MOATPYIII

28

-PUBJICYCHNE BHUMAaHUS OOYYAIOIIUXCS K
[IEHHOCTHOMY aCIIeKTy H3y4aeMbIX Ha
ypOKax SIBJICHUH, OpraHu3alus X padoThI
C TONy4yaeMOW Ha ypOKE COLMAIBHO
3HAYUMOW OHMOJOTHYCCKON HH(OpMAIHEH
—  UHUIUHpPOBaHHE ee  oOcCyxIeHus,
BBICKA3bIBaHUSI  OOYYAIOIIUMUCS  CBOETO
MHEHHUSI TI0 €€ MOBOJY, BRIPAOOTKH CBOETO
K HEH OTHOILICHUS.

-o0yX/1eHUe K CaMOCTOSITETTbHOM
HCCJIEI0BATENbCKOM padoTe.

-IpUMEHEHNE Ha  ypOKE  JIUCKYCCHIA,
KOTOpBIE JIaoT oOyuaromumcest
BO3MOXXHOCTh TMPUOOPECTU OMBIT BEACHUS
KOHCTPYKTMBHOTO J1Majiora.

Tema 5. CtpoeHue BeliecTBa

14

-IpUBJICYCHNE BHUMaHMA OOydJaroOUIUXCS K
[ICHHOCTHOMY  acCIleKTy H3Yy4aeMbIX Ha
ypOKax SIBJICHHM, opraHu3anusi ux padoThl ¢
M10Jy4a€MOU Ha YpOKE COLMAIbHO 3HAYNMOM
uHpopMalMeil —  MHUIMHUPOBAHUE €€
00CyXIeHHS, BBICKA3bIBAHUS
O0Oy4YarolMMUCS CBOErO0 MHEHHUS 10 ee
OBO/AY, BBIPaOOTKM  CBOEro K  HeW
OTHOILICHMS.

-IIPUMEHEHUE Ha YPOKE TUCKYCCHM, KOTOpbIE
narT o0yyaromumcst BO3MO>KHOCTb
npuodpecTu OTIBIT BEJICHUS
KOHCTPYKTUBHOTI'O AMAJIOTa.

-IIpUMEHEHUE Ha ypPOKe TPYIIOBOM pabOThI
ni  paboThl B Tapax, KOTOpbIE ydyar
oOydaroluxcsi  KOMaHJIHOM  pabore U
B3aUMOJICHCTBHUIO c JIpYyTUMHU
00yUarOIUMUCS.

Tewma 6. TeopeTnueckoe
OIMMCAHUEC XUMHNYCCKUX
peakuui

27

-1o0yXJIeHHUe K CaMOCTOSITENIbHON
HCCIIEI0BATENIbCKOM padorTe.

-IpUBJICYCHUE BHUMaHMA OOydYaIOUIUXCS K
[IEHHOCTHOMY  aclleKTy H3y4YaeMbIX Ha
YpOKax sIBICHHW, OpTaHU3aIHs UX paboTHI C
MoJlyyaeMoil Ha ypoKe COLMAIbHO 3HAYUMOM
wHpoOpMaMed —  WHUIUHPOBAHUE  €¢
00CyXIeHus, BBICKa3bIBaHUS
00y4aroIMMHUCST CBOETO MHEHHUS 10 ee
MOBOJZY, BBIPAaOOTKM  CBOEro K  HeEi
OTHOIIICHHSL.




-IPUMEHEHUE Ha YPOKE TUCKYCCUH, KOTOPbIE
NaloT o0y4aromumcst BO3MOYKHOCTh
npuodpecTu OTIBIT BEJICHUS
KOHCTPYKTUBHOT'O JTHAJIOTA.

Tema 7. Xumuueckas
TEXHOJIOTUA

10

-IPUBJICYCHNE BHUMAaHMA OOydYarOUIMXCS K
LIECHHOCTHOMY  acCIEeKTy M3y4aeMbIX Ha
ypOKax sIBIEHMH, OpraHu3aiusi UX paboTsl C
[10Jy4aeMOM Ha ypOKe COLMaIbHO 3HAYUMOMN
nHpopManMeli —  WHUIOUHPOBAHUE  €¢
00CyKIeHUS, BBICKa3bIBaHUS
00yJaroIMMHUCST CBOEO MHEHUS 10 ee
[IOBOY, BBIpaOOTKM  CBOEro K  He
OTHOIIECHHUS.

-IIPUIMEHEHUE Ha YpOKE TPYIIOBOM paboThI
win paboThl B Mapax, KOTOpble Yydar
oOyyaroluxcsi  KOMaHJIHOM  pabore U
B3aUMO/ICVCTBUIO c ApYyTrUMU
00yUaroIUMUCS.

Tema 8. Xumus B
HOBCEIHEBHOU KU3HU

-HCIIOJIb30BaHHE BOCTIMTATEIHHBIX
BO3MOXXHOCTEHl ~ colepkaHus  y4eOHOTo
npeamera gyepes JIEMOHCTPAIIHIO
00y4JaromuMcsl IPUMEPOB OTBETCTBEHHOTO,
TPOXIAHCKOTO  TIOBEICHUS, IPOSBICHUS
YeNnoBeKoMoOus W J00pOCepIeyHOCTH,
yepe3 moa00p COOTBETCTBYIOIIUX TEKCTOB
JUIsL  YTEHWs, 3aJad i pelleHus,
MpOOJEMHBIX CUTYaAIlUN JJIsi 0OCYXKICHUS B
KJiacce.

-IPUMEHEHUE Ha YPOKE WHTCPAKTHBHBIX
dopm  paboTl ¢  OOYYAIOIIUMUCA:
WHTEJUICKTYAbHBIX UTP, CTUMYJIUPYIOIIUX
MO3HABATENbHYIO MOTHBAIIHIO
0o0yyJaromuxcs.

-IIpUMEHEHHE MpaBuUIa JIEJIOBOTO
COTPYAHMYECTBA;  CPAaBHHMBAIOT  pa3HBIC
TOYKH 3pEHUS; OICHUBAIOT COOCTBEHHYIO
y4eOHYIO 1€ TENbHOCTb.

Tema 9. Xumus Ha ciryxoe
o0riecTBa

-OpraHu3aIus MPEIMETHBIX
00pa3oBaTeNbHBIX COOBITHI (JI€KaIbl, HAYKH)
it o0yyaroluxcst € HENbI0  Pa3BUTHA
[MO3HABATEJIHOM, TBOPYECKOM,
M CCIIeI0BaTEeIbCKON AKTUBHOCTH,
WHUIIUATUBHOCTU B 00JIACTH XUMHUH.
-IPUMEHEHUE Ha  ypOKe  JMCKYCCHHA,
KOTOpBIE Ial0T 00yYarOIKUMCS BO3MOXHOCTb
npuobdpectu OTIBIT BEJICHUS
KOHCTPYKTHUBHOTO JIAJIOTa.

10

Tema 10. Xumus B
COBPEMEHHOM HAyKe

-o0yX/IeHUE K CaMOCTOSITEILHOM
HCCIIEI0BATENbCKOM padoTe.
-POBE/ICHUE  IIKOJBHOH  HAy4dyHO -

MIPaKTUYECKON KOH(epeH1InH,
MHULMMPOBAaHUE u HNOJJEPIKKA
UCCIIeI0BaTEIbCKON JeSITeNbHOCTH

0o0ydJaromuxcsi B paMKax peaau3alnud UMU

HHIVNBUIYAJIbHBIX u TPYIIIOBBIX




UCCIIEOBAaTEIbCKUX MPOEKTOB, YTO JacT
00y4aroIMMCsl BO3MOXHOCTb IPHOOpECTH
HaBBIK CaMOCTOSATEIIEHOTO penieHus
TEOPETUUECKOMN poOJIeMBl, HaBBIK
oopmiieHHsT COOCTBEHHBIX HJIEH, HAaBBIK
YBAXKUTCIIBHOTO OTHOLICHUS K YYKUM
U/IesIM, HaBBIK MYOJMYHOTO BBICTYIUICHHS
nepea ayauTopuei, apryMEHTUPOBAaHUS U
OTCTaWBaHMS CBOCH TOYKH 3PCHUSI.

Htoro
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22 r. Cbi3paHn, CN=3yboBa
JTapuca OmutpureBHa,
E=school22_szr@samara.edu
u

00 f8 b3 2b 5¢ 24 96 al 76
2021.11.10 10:26:57+04'00'

3 |--| C=RU, O=I'bOY COLU Ne



		2021-11-10T10:26:57+0400
	‎00 f8 b3 2b 5c 24 96 a1 76
	Зубова Лариса Дмитриевна




