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Pa6ouast mporpamma o xumuu aisa 10-11 kmaccoB cocTaBieHa Ha OCHOBE:

1. denepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHIAPTa CPEIHETO OOIIero
oOpa3oBaHmMs, YTBEPKIEHHOTO NMPUKA30M MUHUCTEpCTBa oOpa3zoBanus U Hayku P® 6 oxtsaops 2009
roja Ne413 (pegakuust 29.12.2014 Nel645);

2. OcHoBHO# 00pa3zoBaTeNBHON MpOrpaMMbl cpefHero obmero oopazosanus [ bOY COIII
Nel m.r.t. Cyxomon MyHUITUTIATBEHOTO paiiona CeprueBckuii Camapckoil 001acTu.

OOpasoBarenbHBIA MPOIECC OCYIIECTBISETCS C HWCIOJIb30BaHUEM YYEOHHMKOB, YUCOHBIX
mocoOuid, BXOIANIMX B JCUCTBYIOIIMHN (enepanbHbIi mepedeHb. [lepedyeHp yd4eOHHUKOB €KEroJTHO
YTBEP)KAACTCS MPUKA30M JUPEKTOPA HIKOJIBI.

[Inanupyemble pe3y/bTaThl 0CBOECHHS Y4eOHOI0 NMpeaMeTa

JIMYHOCTHBIE Pe3yJbTAaThl B c(hepe OTHOLIEHU A 00yUarOIMXcs K cede, K CBOeMYy
310POBbIO, K IO3HAHMIO celsi:

- OpHEHTAlMsl OO0YyYaroLIUMXCsi Ha JIOCTWXKEHHWE JIMYHOI'O CyacTbs, peaIU3alHio
MO3UTHUBHBIX KU3HEHHBIX MEPCIEKTUB, MHUIIMATUBHOCTh, KPEaTUBHOCTH, TOTOBHOCTh M CITIOCOOHOCTH K
JMYHOCTHOMY CaMOOINpPEAETICHNIO, CIOCOOHOCTh CTaBUTh LI€IM U CTPOUTH KU3HEHHbIE IJIaHbI;

— TOTOBHOCTb U CIIOCOOHOCTH O0OECHEeUnTh ce0€ U CBOMM OJIM3KUM JOCTOMHYIO KU3Hb B
IIPOLIECCE CAMOCTOATEIbHON, TBOPYECKOW U OTBETCTBEHHOM EATEIbHOCTH;

— TFOTOBHOCTh M CHOCOOHOCTh OOYHYalOIIMXCS K OTCTaMBAaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHUS, TOTOBHOCTb M CIIOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO IO3MLHIO I10
OTHOIICHUIO K OOMIECTBEHHO-TIOJUTUYECKHUM COOBITHSM TIPOLIUIOTO W HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIIEHUSI UCTOPUH, lyXOBHBIX LICHHOCTEN U JOCTUKEHUM HallleW CTpaHbl;

— TOTOBHOCTh U CHOCOOHOCTh OOy4aroUIMXcs K CaMOpPa3BUTHI0 M CAaMOBOCHUTAHHUIO B
COOTBETCTBUM C OOIIEYETOBEYECKMMHU IIEHHOCTAMU M HUJeaJaMHU TPaKIaHCKOro OOIIecTBa,
noTpeOHOCTh B (PU3UYECKOM CAMOCOBEPIICHCTBOBAHHUH, 3aHATHUAX CHOPTHBHO-037I0POBUTEILHON
JESATEIbHOCTBIO;

— MPUHATAE M pealn3alus IIEHHOCTeH 3J0poBoro u Oe3omacHoro obpasza KU3HH,
OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U
IICUXO0JIOTUYECKOMY 3/I0POBBIO;

— HENpUATHE BPEIHBIX MPUBBIYEK: KYPEHHUsI, YHOTPEOIECHUS aJIKOTr0Jisl, HAPKOTHUKOB.

JInuHocTHBIE pe3ysabTaThl B chepe oTHOMIEeHHIT o0yyaromuxcs K Poccun kak k Pogune
(OteuectBy):

— poccuiickasi HAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUI POCCUHMCKON HMJIEHTUYHOCTH B
MOJUKYJIBTYPHOM COILIMYME, YyBCTBO MPUYACTHOCTU K MCTOPUKO-KYJIBTYPHOH OOLIHOCTH POCCUHCKOTO
Hapoja u cynpbe Poccnn, maTpuoTu3m, rOTOBHOCTD K CITy:KeHUI0 OTE4eCTBY, €ro 3allUTe;

— yBa)KEHHE K CBOEMY HapoAy, YyBCTBO OTBETCTBEHHOCTH Inepes PonuHoi, ropapoctu 3a
CBOM Kpai, cBOI0 PoauHy, mpoluioe U HacTOAIEe MHOMOHAIMOHAJIBHOTO Hapoaa Poccuu, yBaxkeHue kK
roCyJJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TMMH);

— (dbopMUpOBaHHE YBaXEHHS K PYCCKOMY S3bIKY KaK TOCYJapCTBEHHOMY  SI3bIKY
Poccuiickoit denepannu, SBIAIOLIEMYCSI OCHOBOM POCCUIICKON MAEHTHYHOCTH M TJIaBHBIM (haKTOpOM
HallHOHAJIBHOTO CaMOOIIPEECIICHHS;

— BOCIIUTAHHE YBAXEHUS K KYyJIbType, S3bIKaM, TPaJulMsIM M OO0bIYasM HapooB,
npoxuBaromux B Poccuiickoit @enepanuu.

JInyHOCTHBIE Pe3y/IbTaThl B cpepe OTHOMICHHUI 00yYAOIIMXCH K 3aKOHY, FOCY1apCTBY M K
rPa’*KAaHCKOMY 001LeCTBY:

— IPaKJaHCTBEHHOCTh, T'PAXKJAHCKAas NO3WLHS AKTUBHOIO M OTBETCTBEHHOIO 4JICHA
POCCHIICKOT0 00IIEeCTBa, OCO3HAIOIIEI0 CBOM KOHCTUTYLIMOHHBIE MPpaBa U 00S3aHHOCTH, YBa)KaIOLIETO
3aKOH M MPaBONOPSIOK, OCO3HAHHO IPUHUMAOIIET0 TPAJUIMOHHBIE HAlIWOHAJIbHBIE U
o01eyenoBeyeckie I'yMaHHUCTUYECKHE U JIEMOKPAaTHUECKHE LIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIECTBEHHON KHU3HM;



- MPU3HAHWE HEOTUYK/IAaeMOCTH OCHOBHBIX TIpaB W CBOOOJ 4YEJIOBEKa, KOTOPHIC
MPUHAJICIKAT KKIOMY OT POXKJICHHUS, TOTOBHOCTH K OCYIIIECTBICHHUIO COOCTBEHHBIX MpPaB U CBOOOA
0e3 HapyIIeHus: IpaB U CBOOO APYTUX JIHI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC IIpaBa M CBOOOIBI
YeNIOBEKa U IPAXKIAHWHA COTJIACHO OOIIENPU3HAHHBIM MPUHITUIIAM ¥ HOPMaM MEXTYHAPOIHOTO IIpaBa
u B coorBerctBUM ¢ Konctutymuenr Poccuiickoit ®enepanuu, mnpaBoBas MW MOJIUTHYECKAS
IrPaMOTHOCTb;

- MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
OOIICCTBEHHON TMPaKTUKHA, OCHOBAHHOE HA JUAIOTe KYyJIbTyp, a TaKkKe pasIudHbiX (opM
0OIIIECTBEHHOT'O0 CO3HAHMS, OCO3HAHNE CBOETO MECTA B MOJIUKYJILTYPHOM MHPE;

- WHTEPUOPpU3AIUS IIEHHOCTEH IEMOKPATUH U COIMAIIbHON COJIMJIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIECHUH B TPYIIIE WM COLIMATLHON OpraHU3alluig;

- TOTOBHOCTh OOYYarONIUXCsl K KOHCTPYKTMBHOMY Yy4YacTUIO B MPUHATHH PEIICHHH,
3aTparvBalIIUX WX TpaBa U HMHTEPECH, B TOM YHCJIC B pPa3iuYHbIX (opMax OOIIEeCTBEHHOM
CaMOOpPraHU3alllK, CAaMOYIIPABJICHHSI, OOIIIECTBEHHO 3HAYUMOM JICSITCIIbHOCTH;

- MIPUBEPIKEHHOCTh HUCSIM HWHTEPHANMOHAIN3MA, APYKOBI, PABCHCTBA, B3aHMMOIIOMOIIA
HapoJIOB; BOCIHUTAHUE YBAXUTEIHLHOTO OTHOIICHHUS K HAIMOHAILHOMY JOCTOMHCTBY JIIOJICH, WX
9yBCTBaM, PEIUTHO3HBIM YOCKICHUSIM;

- TOTOBHOCTh OOYYarOIIUXCS MPOTUBOCTOSATH UICOJIOTHMH IKCTPEMHU3Ma, HAIMOHAIU3MA,
KCeHO(OOUH; KOPPYNIHMH, JUCKPUMHHAIIMA TI0  COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MPU3HAKAM U JIPYTUM HETaTUBHBIM COI[UAIBHBIM SIBJICHUSIM.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIIECHHIT 00YYAIOIIUXCS ¢ OKPYKAIOIIAMH
JIOIbMH:

- HPAaBCTBEHHOE CO3HAHWE M TIIOBEJCHUE HAa OCHOBE YCBOCHHS OOIIEYETOBEYCCKUX
IICHHOCTCfI, TOJICPAHTHOTO CO3HAHHMA W IMOBCACHUA B IIOJUKYJIBTYPHOM MHPEC, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JIMAIOT C JAPYTUMH JIFOJIbMH, JOCTHIaTh B HEM B3aMMOIIOHHUMAHHS, HAXOJUTh
O6IIII/IC e 1 COTPyAHUYATh AJId UX DOCTHIKCHUA,

- NPUHATHE  TYMAaHUCTHYECKMX  I[IEHHOCTEH,  OCO3HAHHOE,  YBAXHUTEIbHOC U
T00pO’KeNaTeIbHOE OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

- CIOCOOHOCTh K CONEPEKUBAHUIO U (POPMUPOBAHKE MTO3ZUTUBHOIO OTHOIICHUS K JIFOJISIM,
B TOM 4YHUCIIC K JMIaM C OrpaHMYCHHBIMH BO3MOXHOCTAMH 3OO0POBbA W HWHBAJIUIAAM, 6epe>KHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLICHHUE K (PU3MUECKOMY U IICUXOJIOTHYECKOMY 3/I0POBbIO IPYTHX
JIO/IeH, YMEHHE OKa3bIBaTh TIEPBYIO MMOMOIIb;

— (dbopMupoBaHHE BBIpAXEHHOW B TOBEICHUM HPABCTBEHHOW MO3UIIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEbHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHHS W TOBEJACHUS HAa OCHOBE
YCBOGHHUS OOIIEUYENIOBEYECKUX IIEHHOCTEH W HPAaBCTBEHHBIX UYBCTB (U€CTH, JOJTa, CIPABEIAJIUBOCTH,
MUJIOCEPIUS U APYKET00Us);

— pa3BUTHE KOMIIETEHIIUN COTPYIHUYECTBA CO CBEPCTHUKAMH, J€TBMHU MIIQJIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIeIOBATEIbCKOM,
MPOEKTHOM M IPYTUX BUJAX JACSITEIbHOCTH.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00y4alOIUXCH K OKPYKal0IeMy MHUPY,
’KMBOM NIPUPOJE, XYA0KECTBEHHOM KYyJIbTYype:

- MHUPOBO33PEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYyKH,
3HQYMMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHHUYECKOMY TBOPYECTBY, BJIAJICHHE JTOCTOBEPHOMU
uHpopManMel O TMepeJOBbIX JTOCTH)KEHUSX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOW HayKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 yCTPOHCTBE MUpPaA U OOIIECTBA;

- TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO, B TOM 4YHCJIE CamMOOOpa30BaHUIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOILIEHUE K HENPEpPhIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO
YCIIEIIHOM Mpo(hecCHOHATBHON U 00IIECTBEHHON AEATEIbHOCTH;

- JKOJIOTMYECKass KyJbTypa, OepeKHOe OTHOIICHHWS K PpOJHON 3emiie, NPUPOJHBIM
O6orarctBam Poccunm W Mupa; NOHMMaHHE BIUSHHUS COLMAIBHO-PKOHOMUYECKHMX IIPOLIECCOB Ha
COCTOSIHME NPUPOJHON M COLMAIBHON CPeabl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOAHBIX PECYPCOB;



YMEHHS M HAaBBIKH Pa3yMHOTO IPHUPOIONOIB30BAHUS, HETEPIMMOE OTHOIICHHE K JICHCTBHUSAM,
MIPUHOCSIIMM BpEJl SKOJIOTHH; TPHOOPETEHUE OMBITA SKOJIOT0-HANIPABICHHOM IEATEIbHOCTH;

- ACTETHYECKOEC OTHOIICHHS K MHPY, TOTOBHOCTh K 3CTETHUYECKOMY OOYCTPOMCTBY
CcOOCTBEHHOTO OBITA.

JInuHOCTHBIE Pe3yJbTaThI B c(pepe OTHOIIEHUI 00Yy4AIOIIMXCH K ceMbe U POAUTEISIM, B
TOM YHCJI€ MOATOTOBKA K CeMeHOM *KU3HU:

- OTBETCTBEHHOE OTHOIIIEHHE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS
IIEHHOCTEH CeMEITHOM JKH3HU,

- MOJIOKUTEIBHBI  00pa3 CeMbH, POIUTENHCTBA (OTIOBCTBA M  MATEPUHCTBA),
WHTEPUOPpU3AIUS TPAJAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHoCcTHBIE pe3yJbTaThl B chepe OTHOLIEHHS 00yYAIOIINXCSH K TPYAY, B cepe
COLMAJILHO-3KOHOMHYECKHX OTHOIICHUIA:

— yBOKEHHE KO BCeM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEH
COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oynymieli mnpodeccuu Kak TyTh W CIoco0  peanu3anuu
COOCTBEHHBIX JKU3HEHHbIX IUIAHOB;

— TFOTOBHOCTh OOYy4aroUIMXcsi K TPYAOBOH MNpPOPEeCCUOHAIBHON NEATENbHOCTH KaK K
BO3MOKHOCTH y4YacTHsl B PELICHUHU JIMYHBIX, OOIIECTBEHHbIX, FOCYJapCTBEHHBIX, OOIIEHAIMOHATIBHBIX
pooeMm;

- NOTPeOHOCTh TPYAUTHCS, YBaKEHHE K TPYIY U JIIOJAM TPYya, TPYAOBbIM TOCTUKECHUSM,
NO0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHHE K Pa3sHbIM BHJAAM TPYJIOBOM
NesTeNbHOCTH;

— TFOTOBHOCTh K CaMOOOCIYKHBAaHHIO, BKJIIOYass OOyuye€HHUE U BBIIOJHEHHE JIOMAIIHUX
00s13aHHOCTEH.

JInyHoCTHBIE pe3ybTaThl B chepe PU3NIECKOro, NCUX0JI0rH4eCKOro, COUAILHOIO U
aKaJeMH4YeCKOro 0J1aronoy4usi 00y4arommxcs:

— ¢busnveckoe, SMOLIMOHAIBHO-TICUX0JIOTHYECKOE, COLIMATIbHOE Onaromosyane
o0yyarolmuxcs B KHM3HM 0Opa3oBaTENbHOM OpraHM3aluy, OIIYLIEHHE JIeTbMU O€30HacHOCTH U
MICUXOJIOTHIECKOT0 KoM(popTa, HHPOPMAIIMOHHOHN 0€301TacHOCTH.

Ilnanupyembie MeTanpeaAMeTHbIE pe3yabTaThl ocBoeHust OOII

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHS OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbl
MIpe/ICTaBJIeHbI TPEMs IPyNIaMH YHUBEPCAIbHBIX YueOHbIX aeiictuil (Y'Y ]I).

1. PeryasiTuBHbIe yHUBEpPCaJIbHbIE Y4eOHbIE 1€ CTBUSA

BohinycKHUK HAYy4YUTCSH:

— CaMOCTOATENIbHO OIPENENATh LENH, 33JaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPBIM
MOYHO OIPEIEIUTh, YTO 11eJIh JOCTUTHYTA,

— OLICHMBAaTh BO3MOXXHbIE TOCJIEACTBUS  JOCTM)KEHHMS  IIOCTaBJIEHHOM 1EeIuM B
NEeSTeTbHOCTH, COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIMX JIFOJIEH, OCHOBBIBASICh HA COOOPaKEHUSIX
ATUKHU U MOpaJH;

- CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIbHON NEATEIBHOCTU U
KU3HEHHBIX CUTYalHIX;

— OIICHMUBATh PECYpPChl, B TOM YHCII€ BpeMs W JApYrHe HeMaTepUalbHBIE PECYPCHI,
HEO0OXOIUMBIE JUIS TOCTUKEHHS TIOCTABICHHOH 11eITH;

— BBIOMpATh MYTh JOCTMDKCHHS II€7H, IUIAHUPOBATh pPEIICHHE IOCTaBICHHBIX 3ajad,
ONTUMU3UPYS MaTEpUAJIbHbIE U HEMaTepUaIbHbIE 3aTPATHI;

— OpraHu30BbIBaTh A(M(DEKTUBHBIA TMMOUCK PECYPCOB, HEOOXOTUMBIX IS JTOCTHIKEHUS
MOCTaBJIECHHOM 11eH;

— COTIOCTAaBIIATH MOJTYUYEHHBIN PE3yJIbTAT AEATEILHOCTH C MIOCTABIIEHHOM 3apaHee IENbIO.

2. ITo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUS
BbInyCKHUK Hay4YuTCH:



- WCKaTh W HAXOOUTh OOOOIIECHHBIE CHOCOOBI pEIICHHWs] 3ajad, B TOM YHCIIE,
OCYILIECTBISATh PAa3BEPHYTHI MHPOPMAIIMOHHBIA TIOUCK U CTaBUTh HA €ro OCHOBE HOBbIE (yueOHBIE U
TTO3HABATEJIHHBIC) 33/1a4H;

- KPUTHYECKH OICHMBATh M MHTEPIPETUPOBATh HMH(MOPMAIMIO C pPa3HBIX MO3MINH,
pacrno3HaBaTh U (PUKCHpPOBATh MPOTHBOPEYHS B MH(OOPMAIIMOHHBIX HCTOYHHUKAX

— HCIIOJIB30BATh pa3ﬂ1/1qule MOIACJIBbHO-CXCMATHUYCCKHEC CpCIICTBa JUIA HpeﬂCTaBHeHI/ISI
CYIICCTBCHHBIX CBS3CH W OTHOIICHHA, a TaKXe NMPOTHBOPEYHIA, BBISBICHHBIX B HWH(MOPMAIMOHHBIX
HCTOYHMKAX;

- HAXOJUTh U MPUBOJUTH KPUTHICCKHE apTyMEHTHI B OTHOIIICHUU JICHCTBHI U CYXKICHUI
JPYTOro; CIIOKOMHO M pa3yMHO OTHOCHTBCS K KPUTHYCCKUM 3aMEUYaHHUSM B OTHOIICHUH COOCTBEHHOTO
CYXJICHHSI, pACCMATPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJIMTh 332 paMKH Y4eOHOIO MpeJMETa M OCYIIECTBJIATH ICJICHANPABICHHBIN MTOUCK
BO3MOXXHOCTEH JIJIsl MIMPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB JEHCTBUS;

- BBICTPAaWBaTh  WHIUBUAYAIbHYIO  0Opa30BaTEbHYIO  TPACKTOPHIO,  YUUTHIBAs
OIpaHUYEHUSA CO CTOPOHBI AIPYIUX YYaCTHUKOB U PECYPCHBIE OrPaHUYECHUS,

- MEHSATH U YACPKUBATH Pa3HbIC TO3KMIIMH B TIO3HABATEIIBHOM JCSITCILHOCTH.

3. KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIEC Y4eOHbIE 1eliCTBUA

BbinyckHUK HayuMTCS:

— OCYILIECTBIIATH JEJIIOBYI0 KOMMYHMKAIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU
(kax BHYTpU 0Opa30BaTEeNbHOW OpPraHW3allMK, TaK M 3a €€ MpeaeiaMu), MoAOUpaTh MapTHEPOB IS
JIeTIOBOM KOMMYHHUKAIIMK UCXOJI U3 COOOPaKEHUH pe3yabTaTUBHOCTU B3aUMOAEHUCTBUS, @ HE JIMYHBIX
CHMIIATHIL;

— IPU OCYLIECTBICHUM TPYNIOBOH pabOThl OBITH KaK PYKOBOJUTENIEM, TaK U UYJICHOM
KOMaH/ibl B Pa3HbIX pOJIX (FeHepaTop UAeH, KpUTHK, UCIIOTHUTENb, BBICTYNAIOIINN, SKCIIEPT U T.1.);

— KOOP/JMHUPOBaTb M BBIIOJHATH PAa0OOTy B YCJIOBUSAX PEATbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

— pa3BepHYTO, JIOTUYHO M TOYHO H3JIAraTb CBOX0 TOYKY 3PEHMSI C HCIOJIB30BAHHEM
a/IeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJ/ICTB;

— pacrio3HaBaTh KOH(IMKTOT€HHbIE CHUTyallMd M MPeJoTBpaIlaTh KOH(IMKTB A0 MX
aKTUBHOM (ha3bl, BBICTpaUBaTh JIEJIOBYIO U 00pa30BaTENbHYI0 KOMMYHUKALINIO, U30€rasi TMUYHOCTHBIX
OLICHOYHBIX CYKICHHM.

Ilnanupyemsblie npeaMeTHbIe pe3yabTaThl ocBoeHust OOII

Ha ypoBHe cpennero obuiero oopasosanus B coorserctsuu ¢ ®I'OC COO, nomumo
TPaJMLIMOHHBIX JIBYX I'PYII pe3yJIbTaTOB «BBIMTyCKHUK HAYIUTCS» U «BBITYCKHUK TOTYyYUT
BO3MO>XHOCTb HAYYUTHCSD», UTO paHee Jenanoch B crpykrype [IOOII HauanpHOro 1 OCHOBHOTO
o01iero o0pazoBaHusl, HOSABISAIOTCS €lIE JBE IPYIIbI PE3yJIbTaTOB: PE3yJIbTaThl 0a30BOr0 U
yII1yOJI€HHOTO YPOBHEH.

Jloruka npencTaBieHUs pe3yIbTaTOB YETHIPEX BUIOB: «BBIMYCKHUK HaAydUTCs — 6a30BBIN
YPOBEHBY, «BBITYCKHUK MOJIYYUT BO3MOKHOCTh HAYUUThCSI — 0a30BbIi YpPOBEHbY, «BBITyCKHUK
HAy4YUTCs — YII1yOJIeHHbIN YPOBEHbY, « BBITYCKHUK MOTYyYUT BO3MOXXHOCTh HAyYUThCS — YIIyOJIeHHBIN
YPOBEHB» — OIIPENEISAETCS CAEAYIOLIEH METOTO0IOTHEN.

Kak 1 B ocHOBHOM 001116M 00pa30BaHuy, rpymnna pe3yiabTaToB «BbITyCKHUK HAy4YUTCS»
IPEJCTaBIseT COOON Pe3ynbTaThl, JOCTUKEHNE KOTOPhIX 00ECIIEYMBAETCS YUUTEIEM B OTHOLIEHUN
BceX 00yyaronuxcs, BEIOpaBIINX JAaHHBIN ypoBeHb 00yueHus. ['pymnmna pe3ynbTatoB «BhITyCKHUK
MOJYYUT BO3MOXKHOCTh HAYYUTHCS» 00E€CIIEUNBAETCS YUUTEIEM B OTHOLIEHUU YacTH Hanbosee
MOTHBHUPOBAHHBIX U CIIOCOOHBIX 00y4aroUIMXcs, BEIOpaBIIMX JaHHBIN ypoBeHb 00yueHus. [1pu
KOHTpOJIE KauecTBa 00pa30BaHuUs IPpyIIa 3aJJaHUi, OPUEHTUPOBAHHBIX HA OLIEHKY JOCTHKEHUS
IUTAHUPYEMBIX PE3YJIbTaTOB U3 0J10Ka «BBIMYCKHUK MOTYYUT BO3MOXKHOCTh HAYUUTHCS», MOXKET
BKJIIOYAThCS B MaTepuabl 0J0Ka «BBITYCKHUK HAydUTCs». ITO MO3BOJIUT MPETOCTABUTh
BO3MOYXHOCTh 00yYarOUIMMCsI IPOIEMOHCTPUPOBATH OBJIAJICHNE KaUeCTBEHHO UHBIM YPOBHEM
JTOCTHKEHHUH U BBIBIATH JUHAMUKY POCTa YUCIEHHOCTH Haubosiee MOATr0TOBIEHHBIX 00YyUYatOIUXCsl.

[TpuHIMNIHATBHBIM OTIUYHUEM PE3YIbTATOB 0A30BOT0 YPOBHS OT PE3YJbTAaTOB YIIIyOJIEHHOTO
YPOBHS SIBJISIETCS MX II€JIeBasi HAIIPAaBJIEHHOCTh. Pe3ynbTaTsl 0a30BOr0 ypOBHS OPUEHTHPOBAHBI HA



o011yI0 (PyHKIHOHAIBHYIO TPAMOTHOCTb, ITOJIy4€HHE KOMIETEHTHOCTEH Il TOBCEAHEBHOM KU3HU U
o01ero pa3Butus. OTa rpymmna pe3yabTaToB MPEANoaraeT:

— MIOHUMAaHUE NPEJIMETA, KIIFOUEBBIX BOIIPOCOB U OCHOBHBIX COCTABJISIIOLIUX 3JIEMEHTOB
M3y4aeMOo# MpeIMETHON 00JIACTH, YTO 00eCIIeUnBaeTCs HE 3a CUET 3ay4yUBaHUs ONpPEACTICHUN U
MIpaBmJI, @ OCPEICTBOM MOJEIMPOBAHUS U TOCTAHOBKU MIPOOJIEMHBIX BOIPOCOB KYJIbTYPBI,
XapaKTepHBIX I JaHHOM MPEeIMETHOM 001acTu;

— YMEHHE PEelIaTh OCHOBHBIE PAKTUYECKUE 331a4H, XapaKTEPHBIE JJIs1 UCIIOJIb30BAHUS
METOJI0OB U UHCTPYMEHTapHs JaHHO! IIpeIMEeTHON 00acTy;

— OCO3HaHUE PaMOK U3y4aeMoil mpeAMEeTHOM 001acTH, OrPaHUYEeHHOCTH METO0B U
MHCTPYMEHTOB, TUITMYHBIX CBSA3EH ¢ HEKOTOPHIMU APYTUMHU 00JIACTIMU 3HAHMUSL.

PesynbTarhl yriy0JieHHOro0 ypOBHS OpUEHTHPOBAHbl Ha IOJYyYEHHE KOMIIETEHTHOCTEM IS
nocieAyrouei npodeccuoHanbHON NeSTEIBHOCTH KaK B paMKaXx JaHHOM MpeIMeTHOM o0jacTu, Tak u
B CMEXKHBIX ¢ Heil 00acTsaX. Jta rpynma pe3yiabTaToB MPEIIoaraer:

— OBJIQJICHHUE KJIFOYEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSIMHU, HAa KOTOPBIX CTPOUTCS JTaHHAS
npeaMeTHasi 00J1acTh, PACIO3HABAHNE COOTBETCTBYIOIIMX MM MTPU3HAKOB M B3aMMOCBSI3EH,
CIOCOOHOCTH IEMOHCTPUPOBATH PA3IMYHBIC TOJIXO/IbI K U3YUCHUIO SIBICHUN, XapaKTEPHbBIX IS
M3y4aeMoil mpeIMeTHON 001acTu;

— YMEHHE pelIaTh KaK HEKOTOPbIE TPAKTUUECKHE, TAK U OCHOBHBIE TEOPETUUECKHUE 3a]1a4H,
XapaKTepHbIE AJI UCIIOJIb30BaHUs METOJI0B U HHCTPYMEHTAPUS JAHHOM NPeMETHON 001acTu;

— HaJIMYMe MpeACTaBIECHUN O JaHHON MPeIMETHON 001acTH KaK 1IeT0OCTHOM Teopuu
(COBOKYITHOCTH TE€OPHUif), 00 OCHOBHBIX CBSI3SX C MHBIMH CMEKHBIMU 00JIACTSIMU 3HAHUM.

[TpumepHBIe TPOrpaMMbl Y4eOHBIX MTPEIMETOB MOCTPOSHBI TAKUM 00pa3oM, YTO IpeIMETHBIC
pe3ysibTaThl 6a30BOr0 YpOBHS, OTHOCSIIMECS K pa3/ienny «BbITyCKHUK IOJYyYUT BO3MOXKHOCTD
Hay4HUTbCS», COOTBETCTBYIOT IPEIMETHBIM pPE3ysbTaTaM paszeiia «BbITyCKHUK HaydyuTCs» Ha
yriayoneHHOM ypoBHE. [IpenmeTHble pe3yabTaThl pa3aena « BeITyCKHHUK MOTyYUT BO3MOKHOCTh
Hay4HUThCS» HE BBIHOCSATCS HAa UTOTOBYIO aTTECTALIMIO, HO IIPU 3TOM BO3MOXHOCTb X JOCTHXKEHHS
J0JDKHA OBITH TIPEAOCTaBIICHA KAXKAOMY 00yJaroImeMycs.

B pesynbrare wusyueHus ydeOHOro mnpeamera «XHUMHUS» Ha YPOBHE CPEIHETO OOIIETOo
o0Opa3oBaHMs:

BoinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHMTCSH:

— pacKkpbeiBaTh Ha MpHUMEpax poJib XUMUH B (HOPMUPOBAHMHM COBPEMEHHOW HAyYHOUH
KapTUHBI MUpa U B MPAKTUYECKOMN JESITEIBHOCTU YeJIOBEKA, B3aUMOCBSI3b MEXKIYy XUMHUEH U IPYyruMu
€CTECTBEHHBIMU HayKaMH;

— WJUTFOCTPUPOBATH HA MPUMEpPaxX CTAHOBJIEHUE U SBOJIIOLMI0 OPraHMYECKOM XMMHUU Kak
HayKH Ha pa3jINYHbIX HCTOPUUYECKHUX dTarax ee pa3BUTHS,

— yCTaHaBIMBAaTh NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY CTPOEHHEM  aTOMOB
XUMHUYECKHUX 3JIEMEHTOB M NEPUOAMYECKHM H3MEHEHHEM CBOMCTB XMUMHUYECKHUX 3JEMEHTOB M UX
COEMHEHUI B COOTBETCTBUH C IIOJIOKEHUEM XUMUYECKUX DJIEMEHTOB B IEPUOANYECKON CUCTEME;

— aHAJIM3UPOBATh COCTaB, CTPOEHME W CBOMCTBA BEIIECTB, HPHUMEHSSI IOJOXKEHUS
OCHOBHBIX  XMMHMYECKHX  TEOpUH: XHMMHYECKOTO  CTPOCHMSI  OPraHMYECKUX  COEAMHEHUN
A.M. BytnepoBa, CTpoeHUs aTOMa, XUMHYECKON CBSI3H, BJEKTPOJUTUYECKON TUCCOUMAIIMU KUCIOT U
OCHOBaHMI; yCTaHABJIMBATh MPUYUHHO-CIIECJCTBEHHBIE CBS3M MEXKIY CBOMCTBAMHU BEILIECTBA M €ro
COCTaBOM U CTPOEHUEM;

— MIPUMEHATH MPaBHJIa CUCTEMATUYECKONW MEXIYHAPOIHON HOMEHKJIATYphl KaK CPEJCTBa
pa3ianyeHus U UACHTU(UKALIUY BELIECTB 110 UX COCTaBY U CTPOCHUIO;

— COCTaBJATh  MOJEKYISpHbIE UM  CTPYKTYpHbIe (OpPMYIbl HEOPTraHMYECKHX U
OpPraHMYECKUX BEIIECTB KaK HocuTeleld WHGOpMAlMUd O CTPOSHHM BEIECTBa, €ro CBOMCTBaxX U
IIPUHAIJIEKHOCTH K OIIPEJIETIEHHOMY KJIACCy COEIMHEHNI;

- OOBSACHITH TPHUPOTY M CHOCOOBI OOpa30BaHMSI XHUMHYECKOW CBS3U: KOBAJICHTHOU
(moNApHOM, HEMOJSPHON), HOHHOW, METAJUIMYECKOH, BOJOPOAHOM — C LENbI0 OINpeneeHus
XUMHUYECKON aKTUBHOCTHU BEUIECTB;

— XapakTepu3oBaTh (pU3MUECKHe CBOMCTBA HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB U
YCTaHABIIMBATh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT TUIAa KPUCTAIIIMUECKON PELIETKH;



- XapaKTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHHHM XHMHYECKHUX CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOIHBIX COSTUHEHHH, BRICIIIUX OKCHJIOB ¥ TUAPOKCHUIIOB;

- MPUBOJIUTL  MPUMEPhl XMMUYECKUX PpEaKLUUW, pacKpbIBAIOIIUX  XapaKTepHbIE
XUMHUYECKHE CBOWCTBA HEOPTraHMYECKHX M OPTaHUYECKUX BEIIECTB M3YyYEHHBIX KIIACCOB C IENBI0 UX
UACHTU(PUKAIMN U 00bSICHEHUS 00JaCTH IPUMEHEHNUS;

— OTIPE/ICIISATh MEXAaHW3M PEAKIMU B 3aBUCUMOCTH OT YCIIOBUH TPOBEICHHS PEaKIUU U
MIPOrHO3UPOBATh BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX PEaKIMii HA OCHOBE THUIIa XUMHUYECKOH CBS3H
Y aKTUBHOCTH PEarcHTOB;

— YCTaHABIIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIHOCOOHOCTH OPraHUYECKUX COEAMHEHUU
OT XapakTepa B3alMHOIO BIUSHUS aTOMOB B MOJIEKYJaX C LEJIbI0 MPOTHO3UPOBAHUS NPOAYKTOB
peaxuu;

— YCTaHABIIMBATh 3aBHUCUMOCTh CKOPOCTM XHMHYECKOM peakIuu U  CMEIleHUs
XUMHYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IENBIO OMPEACICHHS ONTHUMAIBHBIX yCIOBHIMA
MPOTEKAHUS XUMHUYECKUX TMPOIIECCOB;

— yCTaHABIIMBAaTh T'CHETHYECKYI0 CBSI3b MEXAY KIAcCaMU  HEOPTaHWYECKHX U
OPraHMYECKUX  BELIECTB JUIi OOOCHOBAaHUS  MPUHIUIHAIBHON  BO3MOXXHOCTH  IOJIyYEHHUS
HEOPTaHMYECKUX M OPraHUIECKUX COCTMHEHUH 3a/IaHHOTO COCTaBa M CTPOCHUS,

— noa0upaTh peareHThl, YCIOBUS U ONPEAENSATh MPOAYKTHI PEAKIHM, MO3BOJISIONINX
peain30BaTh JTA0OPATOPHBIC U MPOMBIIUICHHBIC CIIOCOOBI MOTYYCHHS BOKHEHIIINX HEOPTAaHUICCKUX U
OpPraHUYECKUX BEIIECTB;

- ONpEACIATh XapaKTep Cpenbl B pe3yidbTaTe THAPOJIM3a HEOPTaHHYECKUX U
OpPraHMYECKUX BEIIECTB U NPUBOAUTH IMPUMEPHI TUAPOJIM3a BEIIECTB B IOBCEIHEBHOW >KWU3HU
YeJIOBEKa, OMOJIOTHYECKUX OOMEHHBIX MPOIIECCaX W MPOMBIILICHHOCTH;

— MPUBOJUTh TPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKUUd B MPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX M KU3HEICATSIIBHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIOIb30BAHUE HEOPTraHMYECKUX U OPraHUYECKUX
BEIICCTB M UX PEAKIMH B MTPOMBIIIJICHHOCTH U OBITY;

— BBITIOJHATh ~ XUMHUYECKUH  OKCIEPUMEHT IO paclo3HABAaHUIO U  TMOJYYCHHIO
HEOPTaHWYECKUX M OPTaHMYECKUX BEIIECTB, OTHOCSAIIUXCS K Pa3IMYHBIM KJaccaM COCIWHEHUH, B
COOTBETCTBUM C IMpaBWJIaMU W TIpUeMaMu Oe30MacHOil paboThl ¢ XMMHYECKMMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

— MPOBOANTh pacyeThl Ha OCHOBE XHMHUYECKUX (OPMYI W YpaBHEHUU peakIuii:
HaXOXJICHUE MOJICKYJSIPHOUW (OPMYIIBI OPraHMYECKOrO BEIIECTBA 1O €ro IUIOTHOCTH W MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOSIIUX B €0 COCTaB, UM MO MPOJYKTaM CTOPaHHUS; pacdyeThbl MacCOBOM JOJIH
(Maccel) XMMHUYECKOTO COEIWHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBa BEIIECTBA)
MPOJYKTOB PEaKIMHU, €CIM OJHO W3 BEIIECTB JAaHO B M30BITKE (MMEET MPHUMECH); pacueThl MacCOBOM
WM 00bEMHOM JIOJIM BBIXOJIA MPOJYKTA PEAKIIMA OT TEOPETHYCCKH BO3MOXKHOTO; PACUETHI TETUIOBOTO
s dekTa peaknuu; pacdyeTbl OOBEMHBIX OTHOIICHHWN Ta30B MPH XUMUYECKUX PEAKIMSIX; PacueThl
Macchl (00beMa, KOJIMUECTBAa BEUIECTBA) MPOAYKTA PEaKIUM, €CIIM OJHO W3 BEIIECTB JaHO B BHJIC
pacTBopa ¢ OIpeeIeHHON MaccoBOil 10JIel PaCTBOPEHHOTO BEIIECTBA;

- WCIOJIb30BaTh METOJBI HAYYHOTO TIO3HAHUS: AaHallU3, CHHTE3, MOJCIUPOBAaHUE
XUMHUYECKUX TPOIIECCOB U SBJICHUI — MPU PElIeHUH y4eOHO-HCCIeI0BaTENbCKUX 331a4 TI0 U3YUEHUIO
CBOWCTB, CITOCOOOB IOJIYYCHHUS U PACIIO3HABAHUS OPTAaHHYECKHUX BEIICCTB;

— BIIAJIETh MpaBuUiIaMHu O€30MacHOr0 OOpaIeHHUS C €AKUMH, TOPIOUYMMH U TOKCUYHBIMU
BEIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH,

— OCYIIECTBIATh MOUCK XUMHUYECKOW WH(OpPMAIMK MO Ha3BaHUSAM, HUIECHTH(PHUKATOpAM,
CTPYKTYPHBIM (DOpPMYJIaM BEIIECTB;

— KPpUTUYECKH  OLIEHWBAaTh W  WHTEPIPETHPOBATh XUMHUYECKYID  HH(MOpPMAIIHUIO,
COJZIEpIKAIYIOCS B COOONICHUSIX CPENCTB MaccoBoil mH(popMaIimu, pecypcax MHTepHeTa, HaydHO-
MOMYJISIPHBIX CTaThAX C TOYKH 3pPEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIENIAX BBISBICHUS
OLIMOOYHBIX CYX/IEHUN U GOPMUPOBAHUS COOCTBEHHOM MO3ULINN;

— yCTaHABIUBATh B3aMMOCBS3H MKy (DaKTaMu U TeOpUel, MPUINHON U CIIEACTBUEM MPU
aHaJn3e MPOOJIEMHBIX CHTYallMii ¥ OOOCHOBAaHWM IMPUHUMACMBIX PEIICHHH Ha OCHOBE XUMHYECKHX
3HAHUM;



- MPEICTABIATH IYTH PEIICHHS TII00ATBHBIX IPOOJIEM, CTOSIINX TePe]l YeJI0BEYECTBOM, U
MEPCIICKTUBHBIX HANPABICHUN pa3BUTHS XUMHUYECKHX TEXHOJOTHUH, B TOM YHCIE TEXHOJIOTHMA
COBPEMEHHBIX MaTEPHAJIOB C Pa3IMYHON (PYHKIIMOHAIEHOCTHIO, BO30OOHOBIISIEMBIX HCTOUHUKOB CHIPbS,
nepepaboTKU U yTUIIU3AIUHU TPOMBIIUICHHBIX U OBITOBBIX OTXO/IOB.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThCH:

— (dbopMyIMpoBaTh 1EIb HMCCICAOBAHUSA, BBIJIBUTATh U TIPOBEPSITH IKCIICPUMEHTAIHHO
THIIOTE3bl O XMMHUYECKUX CBOMCTBAaX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHS, MX CIIOCOOHOCTH
BCTYIATh B XUMUYECKHE PEAKIIUH, O XapaKTepe U MPOAYKTAX PA3INIHBIX XUMUICCKIX PEAKITUIA;

- CaMOCTOSITENIHO ~ IUIAHUPOBATh H  TPOBOJAMTH XUMHUYECKHE OKCIHEPUMEHTHI C
coOJTI0ICHUEM MPaBHII O€301aCHOM pabOTHI ¢ BEIIECTBAMU U JTAOOPATOPHBIM 000PYI0BaHUEM;

— MHTEPIPETUPOBATH TAaHHBIC O COCTABE U CTPOCHHH BEIIECTB, IMOJYICHHBIE C TTIOMOIIBHIO
COBPEMEHHBIX (PH3UKO-XUMUYECKUX METOJIOB;

— OIMHCHIBATh COCTOSIHME DJJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX TPEJICTABICHUN O CTPOCHHM aToMa il OOBSICHEHUS PE3YJIbTaTOB CIEKTPAIbHOTO
aHaJIN3a BEILECTB;

- XapaKTepU30BaTh pOJIb  A30TOCOJCPIKALIMX TIETePOIUKIMYECKUX COCTUHCHUH U
HYKJICMHOBBIX KHCIIOT KaK BOXKHEUIITNX OMOJIOTUYECKH aKTHBHBIX BEIIIECTB,

- MPOTHO3UPOBATh  BO3MOXKHOCTh  MPOTEKAHHSI  OKUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIX
peaknui,  JeXamuX B OCHOBE  MNPUPOJHBIX W TPOU3BOJCTBCHHBIX  IPOIIECCOB.

Conep:xanue padodeil nporpammsl o xumuu B 10-11 kiaaccax(yriay0eHHbI YPOBEHb)

10 knace

Tema 1 [ToBropenue u yriyonenue 3nanuii (18/21 )

ATOMHO-MOJIEKYJIIPHOE yueHUe. BerecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHHUS.
KavecTBeHHBIN M KOJTMYECTBEHHBIN COCTaB BelIECTBA. MOJIIpHAst 1 OTHOCUTEIbHAS MOJICKYJISIpHAS

Maccsl BeniectBa. MoJibHas 10J1s U MaccoBasi 10JIsl 2JIEMEHTA B BELIECTBE.

Crpoenne atoma. AToMHast opouTais. [IpaBuiia 3anoIHEHUS YIIEKTPOHAMU aTOMHBIX
opOutaneii. Banentusie anektponsl. [lepuoanueckuii 3akon. @opMyarpoBKa 3aKOHA B CBETE
COBPEMEHHBIX

IIPEJICTAaBICHUHA O CTPOCHUU aTOMa. I3MeHeHne CBONCTB DJIEMEHTOB U UX COEAMHEHUN B
nepuojax u rpymnmnax. XuMHUYecKas CBA3b. DJIEKTPOOTPHULIATEILHOCTh. BUIbI XMMUUECKOH CBSI3H.
HonHas cBs3b. KoBaneHTHas HenosipHas U NMoJisipHast cBsi3b. OOMEHHBIN U TOHOPHO-aKIEeNTOPHBIN
MEeXaHU3M 00pa3oBa-

HUS KOBAJIEHTHOM MOJISIPHOM CBsI3U. ['eoMeTpust MoseKyibsl. MeTamnnueckast CBsI3b.
Bognopoanas cBsizb. ArperaTHble COCTOSIHMSI BellecTBa. TUIbI KPUCTAUIMYECKUX PEIIETOK: aTOMHas,
MOJIEKYJISIpHaA,

WOHHAsI, METAJIJINYECKasl.

PacueTsl o ¢popmynaMm u ypaBHeHUsIM peakiuii. ['a3oBbie 3akoHbl. YpaBHeHne Knalinepona—
MenneneeBa. 3akoH ABoraapo. 3aKk0OH 0OBEMHBIX OTHOIIEHHH. OTHOCUTEIbHAS JIOTHOCTH Ta30B.

Knaccugukaius XuMHUUeCKUX peaklnii o pa3IMyHbIM IpU3HAKaM cpaBHeHHUs. MI3mMeHeHne
CTETEHU OKUCJIEHUS FJIEMEHTOB B COeAMHEHMSIX. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Oxwucrnenue u BocctaHoBIeHHEe. OKUCIUTEIN U BOCCTAHOBUTEIH. MeTo 1 3JIeKTpOHHOT 0 OanaHca.
[lepmaHranat kajivs Kak OKHCIUTENb.

Baknelimue kiiaccel HEOPraHMUECKUX BEIIECTB. | 'eHeTHUeCKast CBsI3b MEXy KJ1accaMu
HEOpraHWYeCKnX coenHeHuni. Peakiinn nonnoro oomena. ['mapomms. pH cpenpr.

PactBopsl. CriocoOBI BEIpaKEHUS! KOTMYECTBEHHOI'O COCTAaBa pacTBOPA: MAacCOBAst OIS
(mpolieHTHasE KOHIEHTpalus), MoJisipHas KoHIeHTpaius. Komnouansie pactBopbl. D dext Tunmans.
Koary-

nsuust. Cunepesuc. KommekcHbie coeuHenus. CocTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCO0Opa3oBareb, turan isl. Koopaunaunonnoe uncino. HoMeHknaTypa KOMIUIEKCHBIX
COCIMHEHU.



Hemonctpamuu. 1 O6pasiisl BEMIECTB MOJEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOEHUS. 2
Bosronka nona. 3 Onpezenenue KUCIOTHOCTU CPEJIbI IPU MOMOIIU UHAUKATOPOB. 4 Dd ekt
Tunnans.

5 Obpa3oBaHHE KOMITJICKCHBIX COSAMHEHU MEePEXOJHBIX METAILIOB.

JlaGopaTtopHsie onbITh. 1 Peakiiuu nonHoro oomeHa. 2 CBoCTBa KOJUIOUIHBIX PACTBOPOB. 3
I'unponus coneil. 4 IlonyueHnne u cBOMCTBA KOMILJIEKCHBIX COEUHEHUM.

[TpakTuueckas padotaNe 1 BrinonHeHne s3KCiepUMEHTANIbHBIX 3a/1a4 110 TeMe «PeakunoHHas
CIIOCOOHOCTH BEIIIECTB B PACTBOPAX».

KoHntposbnas padora Ne 1 mo teme «OCHOBBI XUMUM.

Tema 2 OCHOBHBIE MIOHATUS OPTAHUYECKON XUMUU

(13/16 u)

[Tpeamer opranndeckoit xumun. OCOOEHHOCTH OPraHMYECKHX BEIIECTB. 3HAYCHHE
oprannyeckoil xumuu. [IpuurHbl MHOT00Opa3ust OpraHMYeCKUX BEHIECTB. YTIEPOAHBIN CKEIET, €ro
TUIBL: LIMKJIMYECKUE, aluKIndeckue. KapOonuKiInueckue u reTepoLuKIndecKie ckeneTol. Bupl
CBA3EH B MOJIEKYJIaX OPraHUYECKUX BELIECTB:OJUHAPHbIE, ABOIHBIE, TPOWHbIE. MI3MeHeHne 3Heprun
CBsI3€M MEX1y aTOMaMU YIJIepoJia IPU YBEJIIMYEHUHU KPAaTHOCTH cBsI3U. HachllieHHble 1
HEHACBIIICHHBIE COCMHEHUS.

DIEKTPOHHOE CTPOCHUE M XUMUYECKHE CBSI3U aToMa yriiepoja. [ mbpuausanus opouranei, ee
THUIIBI JIJIs1 OPraHUYEeCKUX COeTUHEHMIt: sp3, sp2, sp. ObpazoBanue V- u S-cBA3€il B MOeKyIax
OPraHNYeCKUX COCIUHECHUH.

OCHOBHBIE TIOJIOKEHUS CTPYKTYPHOU TEOPUU OPraHUYECKUX COCIUHEHUN. XMUMUUYECKOE
ctpoenue. CtpykrypHas popmyina. CTpyKTypHasi U IpOCTpaHCTBEHHAs u3oMmepus. Mzomepus
yIIEPOJHOTO

ckenera. M3omepus nonoxenus. MexkinaccoBast nzomepus. Buapl mpoctpaHcTBEHHOMN
n3omepuu. Ontuueckas uzomepus. ONTHUECKUE aHTUIIOABl. XUPATbHOCTh. XUPAJIbHbIE U aXUPATIbHBIE
MOJIEKYJIBI.

['eomeTpuyeckas nzomepus (1uc-, Tpanc-uzomepus). ['omonorus. 'omonoru. ['omonoruueckas
pa3HocTh. ['oMonornyeckue psaasl.

OnextponHble 3 dexTsl. CriocoObl 3anucet peakiuii B opranndeckoi xumuu. Cxema u
ypaBHEHHUE. Y clIOBUS NpoBeaeHUs peakiuil. Kiaccudukanys peakuuii opraHMuecKrx BEIIEeCTB MO0
CTPYKTYpPHOMY

IIPU3HAKY: 3aMellleHue, IPUCOoeIMHEHNe, oTienaeHre. Mexannsmsl peakiuid. CriocoOsl
paspbIBa CBA3M yriepoa-yriaepoa. CBoOOIHbIE paJuKallbl, HyKICO(UIbI U AIEKTPO(UIIBI.

Knaccudukanus opraHMuecKkux BemecTB U peakinii. OCHOBHbBIE KJIacChl OPraHUYECKUX
coeaunenuil. Knaccugukaius opraHMueckux COeMHEHUH 1Mo (PyHKIIMOHAIBHBIM IpYIIIaM.
DNEeKTPOHHOE

CTPOEHHE OPraHNYECKUX BellecTB. B3auMHOE BIUSHUE aTOMOB U I'PYIII aTOMOB.
WNunykruBHbIi 1 Me3oMepHBIN 3¢ dekTol. [IpeacraBnenue o pesonance. HoMeHknaTypa opranndeckux
BellecTB. Mex1yHapoHas (cuctemMaTuyeckas) HOMEHK/IaTypa OpraHMueCKUX BEIIEeCTB, €€ MPUHIIHIIBI.
PanmonanpHas HoMeHki1aTypa. OKUCIIEHNE U BOCCTAHOBIIEHUE B OPIraHUYECKON XUMUH.

JemoncTpanuu. | Monenu opraHn4ecKux MOJIEKYII.

Tema 3 YraeBonopoas! (25/36 1)

A 11k a H bl. CTpoeHue Mosekyisl MetaHa. [Tonarue o kondopmarusax. OOmas
XapaKTepUCTHKA Kiacca, GU3NYeCKrue 1 XUMUYECKHe CBOMCTBA (TOpEeHUE, KaTaTUTHIECKOE OKHUCIIEHHE,
raJIOr€HUPOBAHNE, HUTPOBAHHUE, KPEKHUHT, IUPOJIN3). MeXaHU3M peakIy XJIOPUPOBaHUS METaHa.
Anxansl B ipupoje. CUHTETHYECKHE CITOCO-0bl Oy4eHUs aIKaHOB. METO bl MOJTyueHus aJIKaHOB U3
aJIKUIITano-TeHu10B (peakuus Bropia), 1ekapOoKCHInpoBaHHEM coJiel KapOo-HOBBIX KHCIOT U
AJIEKTPOJIU30M PACTBOPOB CoJiel KapOOHOBBIX KUCIIOT. [IpuMeHeHne ainKaHoB.

Ilu k10 axakaH bl O0mas xapakTepucTuKa Kiacca, pusnyeckue cBoiicta. Buipl
nzoMepun. HanpspkeHHble M HeHaNpsyKeHHBICHUKITbl. XUMHUYECKHE CBOMNCTBA LIUKJIOMPOIaHa
(ropeHue, rupupo-BaHuE, IPUCOECINHEHUE TAJOr€HOB, TaJIOTEHOBOJOPOI0B, BOJbI) UIIUKIOTEKCaHa
(ropenue, xjaopupoBaHue, HUTpoBaHue). [lonydeHnennKI0aNKaHOB U3 aJIKaHOB U IUTaJIOT€HAIKAHOB.



A 1 x e H b. O0m1as XapakTepucTuka kiaacca. CTpoeHHe MOJIEKYIbI ATHIeHa. DU3ndeckre
CBONCTBA aJIKEHOB. | 'eOMeTpruecKast ”30MepHUsl AIKEHOB. XMMHUUYECKHE CBOMCTBA alIKEHOB. Peakunun
MIPUCOETUHEHMS IO KPATHOM CBA3U — IMAPUPOBAHUE, TATIOTEHUPOBAHUE, THIPOTAIOTEHUPOBAHNUE,
ruznpatanus. [IpaBuino MapkoBHUKOBaA U €10 OOBSICHEHNE C TOUKHU 3PEHUSI SJIEKTPOHHON TEOPUH.
BiaumopeiicTBue ankeHoB ¢ OpOMOM U XJIOPOM B Ta30BoH (haze win Ha cBeTy. OKUCIeHHE aJKeHOB
(ropeHne, OKUCICHNE KUCIOPOOM B IIPUCYTCTBHH XJIOpUAA AIIaIUs, MO ICHCTBHEM cepedpa,
OKHCJICHUE TOPSIYMM MOJIKUCICHHBIM PACTBOPOM IIEpMaHIraHaTa Kajusi, OKHCcIeHue 1o Baruepy).
[Tonmumepusanus. [lonydeHnue alkeHoB U3

AJKaHOB, AJKUJITAIOTCHUIOB U JUTAJIOreHAJIKaHOB. [[pruMeHeHne 3TuiieHa 1 IpOoINUIIeHa.

A nkanueH bl. Knaccudukanusi AMEHOBBIX YIIIE€BOJOPOJIOB.

ConpspxkeHHble queHbl. PU3nUecKre U XMMUUECKHUE CBOMCTBA JUBUHWIIA U M30NpeHa. 1,2- u
1,4-npucoequnenue. [lomumepuzarusi.

Kayuyku. Bynkanuzanus kayaykoB. Pe3una u 56ouut. Cuntes Oyraauena u3 OyraHa u
3TaHoJIA.

A 11 x u H b1. O0mas xapakrepuctrka. CTpoeHre MOJIeKyJIbl anieTuieHa. duzndeckue u
XUMHUYECKHE CBOMCTBA AJIKNHOB. Peakuny npucoeIMHeHNs TrajJoreHoB, TaJIOr€HOBOIOPOIOB, BOJIBI.
I'mppuposanue. Tpumepusanus u quMmepusanus aleruineHa. KucioTHsle CBONCTBA alIKUHOB €
KOHIIEBOM TPOIHOM CBs3b10. AnleTinabl. OKHCIIEHHE aJIKUHOB PACTBOPOM II€pMaHraHaTa Kajusl.
[Ipumenenue aneTu-

nena. KapOunnelii Mmetoa nmonydenus anetuieHa. [luponus merana.

CuHTE3 aJKUHOB AJIKUJIUPOBAHUEM alleTUIIUIOB.

A p ¢ H bl [lorsaTue 06 apomarnunocTu. [IpaBmino XroKkes.

beH3on — crpoenune Monexybl, pusndeckue ceoiicTBa. ['omonoruueckuii psja 6eHzona.
N3omepust tuzaMenieHHbIX 0€H30JI0B Ha MpUMepe KCUoNoB. Peakiun 3amenieHus: B 0EH30JIbHOM sJIpe
(ranoreHupoBaHUe, HUTPOBAaHUE, ATIKUIUPOBaHue). Peakuuy npucoeuHeHns K
6eH3o0my(THAPUPOBaHUE, XJTOPHUPOBAHUE HA CBETY).

-Oco0eHHOCTH XUMHHU ATKUI0eH30110B. [IpaBuia opueHTanu 3aMeCTUTENCH B PeaKInsIX
3amenieHus. bpomupoBanue u HUTpoBaHue Tonyona. OKUcIeHHE aTKUIO0EH30JI0B PaCTBOPOM
nepMaHrasara Kanus.['anmorenupoBaHue aJKIOEH30J10B B O0KOBY1O0 1ienb. Peakuus Bropna—®utrura
KaK METOJ] CUHTe3a alKui0eH3010B. CTUPOI Kak MpUMep HEMPEeaeIbHOIO apOMaTHIECKOTO
COCIMHEHUS.

[IpupoaHBIE HUCTOUYHUKHU YyIrJI€BOJOPOIOB.

[TpuponHbIil ¥ MOMYTHBIA HE(TAHBIE ra3bl, KX COCTAB, UCIOJIb30BaHUE. HedTh Kak cMech
yrieBoaopoaoB. [lepsuuHas u BropuuHas nepepadbotka Hedtu. Pudpopmunr. Kamensslii yross.

eHeTuuyecKkassCBA3bMEKAYPA3JIUUYHBIMUKIACCAMUYTJIEBOIOPOJ
0 B. KauecTBeHHBIE peaKIi Ha HENPEAEIBHBIE YTIIIEBOAOPOIBI.

'anoreHOnNpoOuU3BOAHBIEYTIEBOIOPO X0 B. Peakuuu 3amenieHus rajloresa Ha
TUIPOKCHII, HUTPOTPYIITYy, IHaHOrpynmy. JleficTBre Ha rajJoreHIponu3BOHbIE BOJHOTO U CIIUPTOBOTO
pactBopa menoun. CpaBHEHHE PEaKITMOHHON CITIOCOOHOCTH aJIKUJI-BUHUI-, PeHIIT- 1
OeH3uranoreHu10B. Mcnonb30BaHue TajJoreHIPON3BOAHBIX B ObITY, TEXHUKE U B cuHTe3e. [lonsaTHe 0
MarHMiopraHn4yeckux coequHeHusx. [lomyuenue arkaHoB BOCCTaHOBIEHUEM MO/IaJIKaHOB
MOJI0BOIOPOAOM. MarHuiiopraHuu4ecKue COeIMHEHUS.

Jemonctpauuu. 1 BpomupoBanue rekcana Ha cBety. 2 'opeHre MeTaHa, STHIIEHA, alleTUJIeHA.

3 OTHOILIEHNE MeTaHa, YTUJIEHA, alleTHIIeHa U OeH30I1a K pacTBOpaM MepMaHIraHaTa Kajaus U
OpomHo# Boje. 4 OkucIeHre ToJIyoJia pacTBOpOM TiepMaHTaHata kanus. 5 [omydenue sTrneHa
peakiuen AeruIpaTaniy 3TaHoIa, aleTHiIeHa —THAPOIN30M KapOuaa kanpuus. 6 [lonydenue
CTUPOJIA AETIOJIUME-

pHu3anuei NOJIMCTUPOJIA U UCTIBITAHUE €r0 OTHOIIEHHUS K pacTBOPY NIEpMaHraHaTa KaJlusl.

JlaGopaTtopHsbie onbIThl. COCTaBICHHE MOJIEICH MOJIEKYJI aJIKaHOB.

B3aumoneiictBue ankanoB ¢ 6pomom. CocTaBiieHHe MoJieNel MOJIEKYJ HeNpeaeTbHbIX
COCIMHEHU.

[TpakTudeckas pabota Ne 2 CocraBneHne MozeNeil MOJIEKYIT YTIeBOIOPOIOB.

[TpakTtrueckas padota Ne 3 [lomydeHnne STuieHa U OTBITHI C HUM.

Konrponsnas padora Ne 2 o Teme «YTI€BOIOPOJIBD».



Tema 4 Kucnopoaconepskamuye opranndeckue coequnenus (19/25 q)

C n u p T 5. HoMeHKk1aTypa 1 u3oMepus ciupToB. TOKCHYECKOE JEMCTBUE Ha OpraHU3M
MeTaHoJa U 3TaHoJa. Pu3nyecKne CBOMCTBA MIPEAEIbHBIX OJJHOATOMHBIX CIIUPTOB. XUMUYECKUE
CBOMCTBA

CHHUPTOB (KUCIIOTHBIE CBOWCTBA, PEAKIIMU 3aMEIeHUs TUAPOKCUIIBHOM IPYIIIbI HA TaJIOreH,
MEXMOJIEKYJIIpHas U BHYTPUMOJIEKYJIIpHAsl JEerUpaTalys, OKUCIEHHUE, PEAKIIUH YTIIEBOIOPOAHOIO
paaukana).

Anxoronstel. ['uaponus, ankmwimpoBanue (CHHTE3 MPOCTHIX A(PUPOB 110 BUiibsiMCORHY).
IIpoMBIILITIEHHBIN CUHTE3 METaHOJIA. MHOr0aTOMHBIE CIIMPTHL. DTUJICHTIIMKOJIb U TIULEPUH, UX
¢busnyeckue U XumMuuyeckue cBoiictBa. CUHTE3 JUOKCaHA U3 ATUIICHIIMKOIS. TOKCHYHOCTb
STHWIEHIINKOJs. KauecTBeHHas peakiysi HA MHOTOAaTOMHbBIE CIIUPTHI.

ITpocteie 3¢upbl Kak U30MEPBI MPEIEIbHBIX OJJHOATOMHBIX CIIUPTOB.

CpaBHeHne UX PU3NUECKUX U XUMHUYECKUX CBOMCTB CO cMpTaMu. Peakius pacuienieHus
IPOCTHIX A(PUPOB HOIOBOJAOPOIOM.

@ e H o 1 bl. HoMeHKk1aTypa 1 n3oMepusi. BzauMHoe BiIusiHUE TPYIIT aTOMOB Ha IIpUMEpE
¢denona. Gusnueckue U XUMUYECKHE CBOMCTBA (peHosa 1 Kpe30i10B. KucnoTHele cBoiicTBa ()eHOIOB B

CpaBHEHHH cO cnupTamu. Peakiun 3amerienust B 0€H30JIbHOM KOJIbliE (TaJIOTeHUPOBAHUE,
HuTpoBaHue). Oxucnenue penonos. KauecrBennsie peakiuu Ha ¢peHoun. [Ipumenenue gpenona.

KapOoHUIBbHBIECOEHUHEH U . DIEKTPOHHOE CTPOCHUE KapOOHUIILHOU IPYIIIbIL.
Anbneruasl U keToHsl. Pusnyeckue cBoicTBa popMaibaeruia, alneraibaeruaa, anerona. [louarue o
KETO-CHOJIbHON TayTOMEpPUHU KapOOHWIbHBIX coelMHEeHNI. Peakiuu npucoeiuHeH s BObl, CIUPTOB,
LIUaHOBOJI0pOJIa U ruapocynbdura HaTpus. CpaBHEHUE pEaKIIMOHHON CIIOCOOHOCTH allbETU0B U
KETOHOB B peakLusAX NpucoequHeHus. Peakiuu 3amelenust aToMoB BoiopoAa rnpu D-yriiepogHom
aTome Ha ranoreH. [lonumepusanus popmanpaeruaa u anetanpaeruia. CUHTE3 COMPTOB
B3alMO/JICHCTBIEM KapOOHUIIBHBIX COEMHEHUH ¢ peakTuBOM [ puHbsipa. OkucieHne KapOOHUIbHBIX
coeauHeHuil. CpaBHEHNE OKUCIICHUS allbJETUI0B U KETOHOB. BoccTanoBiieHHe KapOOHMIIBHBIX
COE€MHEHMH B ciupThl. KauecTBEHHbIE peakliuy Ha allbAeTUIHYI0 rpynny. Peakuuu anbaoiabHO-
KpOTOHOBOM KoHeHcauuu. OcobeHHOCTH (hopmaibe-

runa. Peakuus ¢popmanpaeruna ¢ Gpenomom.

KapOoOHOBBI€KHUCIOTBL DICKTPOHHOE CTPOCHUE KapOOKCUIILHON IPYIIIHI.
I"'oMosiornueckuit psit IpeaesbHbIX OAHOOCHOBHBIX KApOOHOBBIX KUCIOT. PU3HuecKue CBOCTBa
KapOOHOBBIX KHCIIOT Ha IPUMEPE MypaBbUHOMN, YKCYCHOW, MPONMOHOBOM, TaTbMUTUHOBOM U
CTEapUHOBOW KHCIIOT. XMMUYECKHE CBOMCTBA KapOOHOBBIX KUCIIOT. KrcOoTHBIE CBOMCTBA (M3MEHEHHE
OKpPAaCKHM MHJIUKATOPOB, PEaKLIUU C AKTUBHBIMHA METaJNIAMH, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSIMH,
consiMu). 3MeHeHne cuibl KapOOHOBBIX KUCIIOT IPU BBEACHUH JOHOPHBIX U aKLENTOPHBIX
3amecTuTenell. BzaumozelictBue kKapOOHOBBIX KUCIOT CO CIUPTaMH (peaklus dTepru(uKanum).
["anorenupoBaHne KapOOHOBBIX KUCIOT B OOKOBYIO 11€T1b. OCOOEHHOCTH MypaBbUHOMN KUCIOTHI.
Baxuelimme npecTaBuTeNn Kiacca KapOOHOBBIX KUCJIOT U UX puMeHeHue. [lonydyenne MypaBbuHON
1 YKCYCHOM KHUCIIOT B IPOMBIIIJIEHHOCTHU. Bricine kapOoHoBbIe KuCIoThI. [1]aBeneBas kucnora kak
NPEJCTaBUTENb AUKAPOOHOBBIX KUCIIOT.

[IpencraBnenue o HEMPEASTbHBIX U ApOMATUYECKUX KHCIOTaX. OCOOEHHOCTH UX CTPOCHUS U
CBOMCTB. 3HaueHHE KapOOHOBBIX KUCIIOT.

OYHKIIMOHAIbHBENPOU3BOAHBEKAapPpOOHOBBH XKHUCIOT. [lomyuenue
XJIOPAHTUAPHUIOB U aHTUAPUIOB KUCIOT, UX THaponn3. [loxydenue ciaoxHbIX 3(UpPOB C
MCIOJIb30BaHNUEM XJIOPAHTHIPUIOB U aHTUAPUIOB KUCIIOT. ClloXKHbIE 3(DUPBI KaK H30MEPHI
KapOOHOBBIX KUCIIOT. CpaBHEHUE (PU3MUECKUX CBOWCTB M PEAKIIMOHHOM CITIOCOOHOCTHU CIIOKHBIX
3(GUPOB U U30MEPHBIX UM KapOOHOBBIX

KucioT. ['maponus cnoxueix 3¢pupo. CuHTE3 CH0XKHBIX A3PUPOB PeHosoB. CroxHbIE 3HUPHI
HeopraHuueckux kuciot. Hurpornmuuepud. Amusl. Conu KapOOHOBBIX KUCIIOT, UX TEPMUYECKOE
pasioXeHue B MpUCYTCTBUY mienoun. CHHTE3 KapOOHUIIBHBIX COSTMHEHUI

pa3I0KEeHNEeM KaJIbLIUEBbIX COJiel KapOOHOBBIX KHCIIOT.

JemoHncTpauuu. 1 BzaumonelictBue HaTpus ¢ 3TaHosIoM. 2 OKUCIEHHE ATaHOIa OKCUIIOM
Menu. 3 ['openue stanona. 4 BzanmosencTeue TpeT-0yTUIIOBOTO CITUPTA C COISTHOM KUCIOTOM. 5
HNonodopm-



Has peakuus. 6 KauecTBeHHas peakiusi HA MHOTOaTOMHBIE CITUPTHI.

7 KauecTBeHHbIE peakiiiu Ha GpeHonbl. § OnpeneneHue anbIeru0B Mpyu MOMOIIN
Ka4eCTBEHHBIX peakiuid. 9 OKucieHue anperuioB nepmManrasaTom kaius. 10 [ooydeHue clioxHbIX
3¢upoB.

JlaGopaTtopHsbie onbIThL. 5 CBoicTBa 3THIIOBOTO criupTa. 6 CBoiicTBa raunepuHa. 7 CBoCTBa
¢denona. KauectBennsle peakiuu Ha Genoisl. 8 CBoiicTBa opmanuna. 9 CBoiicTBa YKCYCHOM
KHUCJIOTHI.

10 Conm kapOOHOBBIX KUCIIOT.

[Tpaktuueckas padora Ne 4 [Tomyduenune GpomaTaHa.

[Tpaktuueckas padora Ne 5 [lomydenue ameroHa.

[TpakTaeckast padborta Ne 6 [TomydeHne yKCyCHON KHUCTOTHI.

[Tpaktrueckas padora Ne 7 [lomydenue sTumanerara.

[Tpaktuyeckas padora Ne 8 Pemenue skcriepuMeHTaIbHBIX 33124

no reme «Kucnopocoaepanme opraHu4ecKre BEeIecTBa.

Konrponsnas padora Ne 3 mo teme «Kucnopoacoaep:kaiire OpraHndeckue BeIecTBay.

Tema 5 A30T- u cepocoaepkamue coequHeHus (6/11 1)

Hurpocoenunenus. neKTpOHHOE CTpOEHUE HUTpOrpymiibl. [loydeHrne HUTpOocoeATMHEH M.
B3priBuatsie BeniecTna.

A M u H bI. UBomepust amuHOB. [lepBuyHbIe, BTOpUYHBIE U TPETUYHBIC aMUHBI. DU3NYECKHE
CBOMCTBA MPOCTEUILINX aMUHOB. AMHUHBI KaK OpraHn4eckue ocHOBaHMs. CoJIM aJKUJIAMMOHHUS.
Aunkunu-

pOBaHUE U alWJIMPOBAHUE aMUHOB. Peakiiuy aMUHOB € a30TUCTON KUCIOTOM. ApOMaTUYECKUE
aMUHbl. AHWINH. B3anMHO€ BIMSHUE TPYIIT aTOMOB B MOJIEKYJIE aHUJIMHA. XUMUYECKUE CBOMCTBA
aHUJIMHA

(OCHOBHBIE CBOMCTBA, PEAKIMH 3aMEILIEHUSI B apOMaTHUECKOE SAPO, OKUCIEHUE,
amuiupoBanue). Jlnazocoenqunenus. [lonydyenre aMuHOB U3 COUPTOB M HUTPOCOEIUHEHUH.
[IpuMeHeHne aHUIMHA.

Cepoopranuyeckue coeuHeHus. lIpencrapienne o cepoopraHuyecKux COeTUHEHUSIX.
OCOOEHHOCTH MX CTPOCHUS M CBOMCTB.

3Ha4YeHHE CEPOOPraHUYECKUX COECITUHEHHM.

I'eteponuxasl. @ypan u TUPPOIT KaK MPEJCTABUTETU MATUWICHHBIX T€TEPOIIMKIIOB.
DIEKTPOHHOE CTPOEHUE MOJIEKYJIbI MUppoJia. KucinoTHeie cBoiicTBa nuppoiia. [lupuann kak
MpeACTaBUTEh

HIECTUYWIEHHBIX T€TEPOLMKIOB. DIEKTPOHHOE CTPOEHUE MOJIEKYJIbI NUpHUAnHA. OCHOBHbBIE
CBOICTBa MUPHUANHA, PEAKIIMU 3aMEIEeHUs ¢ apoMaTtudeckuM siapoMm. [Ipeacrapnenue 06 umunasosne,
MUPUANHE,

MypUHE, MYPUHOBBIX U MTUPUMHJIMHOBBIX OCHOBAHUSIX.

HemoncTtpanuu. 1 OcHOBHBIE cBOMCcTBAa aMUHOB. 2 KauecTBEHHbIE peaKIIMy Ha aHWIHH. 3
AnunnrHoBble kpacutenu. 4 OOpasibl FeTepOLUKINYECKUX COEAUHEHNH.

JlaboparopHbie onbIThl. KauecTBEHHBIE peakIIuy Ha aHUJIHH.

[TpakTrueckas padota Ne 9 Pemenune skciepuMeHTaNbHBIX 3a1a4 [0 TeMe «A30TCoIepKalie
OpraHUYECKHE BEILIECTBAY.

Tema 6 buonornuyecku aktuBHble BemecTna (14/19 u)

2K u p I KaK cinoxHbIE YQUPHI TIHIIEPUHA U BBHICIIUX KapOOHOBBIX KHCIOT. OMBIIEHUE KUPOB.
IMuaporenusanus >kupoB. Mplia Kak COJTM BBICIIUX KapOOHOBBIX KHUCIIOT.

Y riaeso abl. MoHO- 1 nucaxapusl. OyHKIUN yTIIEBOAOB.

buonoruueckas poib yrieBoaos. ['moko3a — (usnueckue cBOMCTBa ,JIMHEHAS U
nuKIudeckas Gopmsel. Peakiinu ritoko3bl (OKHCIEHUE a30THOM KUCIIOTOM, BOCCTAHOBJICHHE B
MIECTHATOMHBIN CITUPT), KAYECTBEHHBIE PEAKIINHU Ha TITI0K03y. bpokenue rimoko3bl. pykTos3a kak
n30Mep IoKo3bl. Pubo3a u nezokcupubosa. [loHsTue o rmuko3ugax.

J ucaxapuasl Caxaposa Kak IpeJCTaBUTENb HEBOCCTAHABIMBAIOIINX AUCAXAPUJIOB.
ManbTo3a 1 1aKkTo3a, 1ennoduno3a. ['uaponus qucaxapunos. [lomydenne caxapa U3 caxapHOW CBEKIIBI.

I[Tonwmcaxapu sl Kpaxman, ramukores, nemitono3a. KauecTBeHHas peakius Ha Kpaxmail.
IM'uaponus nonucaxapuaos.



HyxneunHoBbBIekucaoT sl Hykneosunsl. Hykieoruasl. HykinenHoBe KMCIIOTBI Kak
npupoansie noumepsl. Ctpoenue JJHK u PHK. ['maponus HyKIE€MHOBBIX KHCIOT.

AMHUHOKM CJIO T Bl Kak aMpOTepHbIe COeAMHEHUS. Peakinu ¢ KUCI0TaMu U OCHOBAHUSIMH.
OO6pa3zoBaHue CIOKHBIX 3(DHUPOB.

[Tentuasl. IlentuaHas cBsi3b. AMUAHBIN XapakTep NENTUAHOM CBSA3U. I MApOIN3 NENTUIO0B.
benku. [lepBuunas, BTOpU4Has U TpeTUYHAsI CTPYKTYpHI OenkoB. KauecTBeHHbIE peakliuy Ha OeJIKU.

Jemonctpauuu. 1 PactBOpuMOCTh yIiIEBOJOB B BOJE U 3TAHOJIE.

2 KayecTBeHHBIE peaKIuy Ha TIII0K03y. 3 O0pa3Iiibl aMUHOKHUCIIOT.

JlaGopaTtopusie onbITh. 11 CBolicTBa rmroko3bl. KauecTBeHHAs peakius Ha TIIFOKO3Y.
Ornpezenenue kpaxmaia B IpoykTax nutanus. 12 [{BeTHble peakiiuu OenKoB.

Kontpoinbnas padora Ne 4 mo Teme «A30TcoiepKaIire u OUoIoru-

YEeCKH aKTUBHBIE OPraHUUYECKHUE BELIECTBAY.

Tema 7 BeicokoMosekynspable coeTuHeHUs (4/5 1)

[TonsiTve 0 BBICOKOMOJIEKYJISIPHBIX BellecTBax. [lonnMepusanus 1 NOIMKOHIEH AU KaK
METO/]IbI CO3JJaHUSI TIOJTUMEPOB.

OnactoMmepsl. [Ipupoanslii u cunTeTnueckuii kayuyk. Cononumepusanus. CoBpeMeHHbIE
IJIACTUKH (MTOJUATHUIICH, MOJIUIIPONIIIEH, MTOIUCTUPO, MOTUBUHUIXIOPH, PTOPOILIACT,
MIOJINATUIIEHTEPE-

dranar, akpun-0yTaaueH-CTUPOJIbHBIN IIACTHK, MTOTUKApOOHATHI).

[TpupoaHbIC U CHHTETHYECKHE BOJIOKHA (0030D).

Hemonctpamuu. 1 O6pasisl miactukoB. 2 KouieKius BOJIOKOH.

3 IMonukoHaeH AU STUICHTIUKOIS ¢ TepePTaIeBOM KUCIOTOM.

JlaboparopHbie onbITHL. 13 OTHOIIEHNE CHHTETUYECKHX BOJIOKOH K PAaCTBOpaM KHUCIIOT U
LIEJI0YEH.

[TpakTuueckast pabora Ne 10 Pacnio3HaBaHue MIaCTHKOB.

[TpakTuyeckas padora Ne 11 PacrosHaBanue BOJIOKOH.

11 kiaace

Tema 1. Hemerajiisl

KnaccudukanuumsgsHeoOpraHuUuYecKHXBEI ecT B. DIEMEHTb METAJUIbI U
HeMeTaJlIbl U UX noJioxkeHue B [lepuoanueckoit cucreme.

B o 1 o p o a. [lonydenue, pusndeckne U XMMUYECKHE CBOMCTBA (pPEaKIMM C MeTallaMH U
HeMeTaJlJlaMH, BOCCTAaHOBJIEHUE OKCUIOB U couiet). ['uapuasl. ToriMBHbIE 71€MEHTHI.

I''anxor e H pl. Obmas xapakrepuctuka noArpynnsl. dusznyeckue cBOMCTBa MPOCTHIX
BCIICCTB. 3aKOHOMepHOCTI/I N3MEHEHHS OKHUCIUTEIbHON aKTUBHOCTH TaJIOT€HOB B COOTBETCTBUM C MX
MOJIOKEHUEM B mepuoandeckod Tabmuue. Ilopsiiok BBITECHEHHS TajlOT€HOB U3 PacTBOPOB
rajioreHu71oB. OcoOEHHOCTH XUMHHU PTOpa. XJI0p — MOITYYEHHE B IPOMBILUIEHHOCTH U JIa0OpaToOpHH,
peakuuu ¢ MeTaulaMd U HeMeTaulaMu. B3auMopelicTBue xJopa ¢ BOJOM M pacTBOpaMH IIENOYEH.
KI/ICHOpOI[HI)IG COCOAMHCHUA XJIopa. FI/IHOXJ'IOpI/ITI)I, XJiopaTt U nepxJjiopaTbl KaK TUIIUMYHBIC OKHUCINUTCIIN.
Ocob6ennoctu xumun Opoma u noja. Kauectsennas peakius Ha ioa. ['agorenoBo-

JIOpOJIbl — MOJIy4Y€HHUE, KUCIOTHbIE U BOCCTAHOBUTENbHbBIE CBOMcTBa. CoMsiHasi KUCIIOTa U ee
conu. KauecTBeHHbIE peakliy Ha raJlOre€HH1-UOHBI.

DnNeMEeHTBHNOATPYNMNB KUCITOP O Aa Obmas xapakTepucTUKa MOATPYIIIIHI.
dusnueckue CBOHCTBa MNPOCTHIX BemiecTB. O30H Kak aIOTpONHas MoAM(UKALUsS KUCIOpOJa.
[Tonyuyenue o3oHa. O30H Kak OkHMciIWTeNnb. 1I03UTMBHAS M HEraTUBHAsI POJIb O30HA B OKPYKAOUIIECH
cpene. CpaBHEHHE CBOMCTB O30Ha M Kuciopoja. Boxa M mepokcua BOIOpOAa Kak BOJOPOIHBIE
COEIMHEHUS KUCIIOpoja — cpaBHEHHE cBOMCTB. [lepokcu Bogopoia Kak OKMCIUTENb U BOCCTa-

HoBUTeNb. [lepokcuabl meramioB. Cepa. Amnorponus cepbl. PU3NYECKME U XMMHUYECKHE
CBOMCTBa cephl (B3aMMOJICHCTBHE C METaUIaMH, KHUCJIOPOJOM, BOJOPOJIOM, PacTBOpaMH IIEJIOYEH,
KHUCIOTaMHU-OKUCcTuTensiMi). CepoBOAOpPOA — TOJIydYeHHE, KHUCIOTHbIE M BOCCTAaHOBUTEIIbHBIE



cBoiictBa. Cynbhuabl. CEpHUCTBIN ra3 Kak KUCIOTHBIN OKCHA. OKUCIUTEIbHBIC U BOCCTAHOBUTEIHHBIC
CBOHWCTBa cepHHUCTOro rasza. IlomydeHue cepHHCTOro rasa B TNPOMBIIUIEHHOCTH U J1a0OpaTopuu.
Cepnucras kuciora u ee conu. Cepubiii anruapua. CepHas kucinora. CBoHCTBa KOHIEHTPUPOBAHHOM
U pa30aBIIEHHOW CEepHOW KHCIOTHI. JIeHCTBUE KOHIICHTPUPOBAHHOW CEpPHOW KHCIOTHI Ha caxap,
MeTaJlIbl, HeMeTaJuIbl, cynb(uabl. TepMuueckas ycToMUMBOCTH cynbdaToB. KadecTBeHHas peaxius
Ha CEpPHYIO KUCIIOTY U €€ COJIU. TuocepHas KUcioma u muocynsghamol.

A3oTHerocoeauHeHH A DIeMEHTb MOArpynnsl azora. O0mas xapakTepucTHUKa
noarpynnsl. dusnyeckue cBoiicTBa NMpocThiX BeulecTB. CTpoeHHe MoJekyinbl azora. dusnueckue u
XUMHUYECKHe CBOMcTBa a3ora. [lomydeHue a3oTa B MPOMBIIUIEHHOCTH M Jaboparopuu. HuTpumsr.
AMMUak — ero mnoiyiyueHue, (pusmueckre M XuMUUeckue cBoiicTBa. OCHOBHbBIE CBOWMCTBA BOJHBIX
pactBopoB ammuaka. Conu ammoHnus. [loBeneHue cosneil aMMOHUSI IIpU HarpeBaHUU. AMMHUAK Kak
BoccTaHoBUTeNb. [IpuMenenne ammuaka. OKCHIbI a30Ta, UX MosydeHue u coictBa. Okcun azora(l).
Oxkucnenne okcupaa azora(ll) kucnoponom. Jumepuzanus oxkcuna azora(lV). Azotucras KucinoTa u ee
coni. HUTpUTHI KaKk OKUCIUTETN U BOCCTAHOBUTENU. A30THAsI KUCIIOTa — (PU3UYECKUE U XUMHUECKHE
CBOMcTBa, nonydeHue. OTHOIIEHHWE a30THOM KHUCJIOThl K METallylaM M HeMeTaljaM. 3aBHCHUMOCTh
MPOJYKTa BOCCTAHOBJICHHUS A30THOM KHUCIOTHI OT aKTUBHOCTHM METalsla U KOHLIEHTPALUU KHUCIIOTHI.
Tepmuueckas yCTOWYUBOCTb HUTPATOB.

dochopuerocoeauHeHu 1. Ammorponus Gocdopa. XuMmuueckue cBoiicTBa dochopa
(peakuuyu C KHUCIOpPOJOM, TaJoreHamMH, MeTallaMM, CIJIO)KHBIMH BELIECTBAMU-OKUCIUTEISIMH,
menouyamu). Ilonydyenue u mnpumenenue dochopa. Dochopubiii anruapua. OprodocdopHas u
MetadocopHas KHCIOTHI W uX conu. KadecTBeHHas peakuus Ha optodocdatsl. Pasiodicenue
opmocghocghopnoit  xucromol.  Ilupogocgopnas  kucioma  u  nupoghocpamoi. DochubI.
dochun. Xropuowl pocghopa. Oxcuo gocgopa(lll), pocghopucmas kucnoma u ee conu.

Y raep o a Amnorponus yriaepoga. CpaBHEHUE CTPOEHHUS U CBOMCTB rpaduTa U anMasa.
dymrepeH Kak HOBasi MOJISKYJIsipHast popma yriaepoaa. ['paden kak MoHOCION rpadurta. YTiiepoHbie
HAHOTPYOKU. YTONb. AKTUBHPOBAHHBIA yroib. AncopOrus. XuMudeckue cBoiictBa yriis. KapOusl.
I'upponu3 kapbupa kanblust W KapOupa amoMuHusa. KapOuabl NepexoIHbIX METalIoB Kak
cBepxIpoyHblie MaTepuainbl. Okcuasl yraepoaa. O6pa3oBaHue yrapHOTo ra3a mpy HEIOJIHOM CTOpaHUU
yrias. Yronb ¥ yrapHblii ra3 Kak BOCCTaHOBHUTENW. Peakius yrapHoro rasa ¢ pacijiaBaMu LIEJIOYEH.
Cunre3 ¢opMUaTOB U OKCanaToB. YTIEKHCIBIM Ta3. YroibHas Kuciaota u ee coiu. IloBenenue
CPEIHUX U KUCIBIX KapOOHATOB IIPU HarPEBAHUU.

K p e m H u 1. CBoiicTBa nmpocTOro BemiecTBa. Peakuuu ¢ Xja0pom, KUCIOPOIOM, pacTBOpaMu
menoueid. OKcua KpeMHHUs B Ipupojie M TexHuke. KpeMHueBble KUCIOTHI M UX coiu. ['uuaponus
cunkaroB. CUilaH — BOJOPOJHOE COEAMHEHNE KPEMHUS.

b o p. Oxcup 6opa. bopuas kucnora u ee conu. bypa.

Hemoncrpanuu. 1. 'openue Bogopona. 2. [loaydenue xiaopa (onsIT B mpodupke). 3. OnbITHI C
OpomHoO#t Booi. 4. OKHCIUTETBHBIE CBOMCTBA PaCTBOpA TUIIOXJIOpHUTA HaTpus. 5. [1naBneHue cepsl. 6.
I'openue ceprl B kucnopone. 7. BzaumopeiictBue xene3a ¢ cepoil. 8. 'openue cepoBopopona. 9.
Ocaxnenne cynbdumos. 10. CoiicTBa cepHuctoro raza. 11. JleiicTBue KOHIIEHTPUPOBAHHONU CEPHOM
KHCIIOTHI Ha MeJIb U caxaposy. 12. PactBopenne ammuaka B Boje. 13. OCHOBHBIE CBOICTBa pacTBopa
ammuaka. 14. Karanmutuueckoe oxucnenue ammuaka. 15. Ilomyuenue oxcuma azorta(ll) m ero
OKHcIIeHHe Ha Bo3ayxe. 16. JlelicTBue a30THOM KuciaoThl Ha Mefb. 17. ['openne pocdopa B kucmopose.
18. Ilpepamenue kpacHoro docdopa B Oenblii U ero cBeueHue B TeMHoTe. 19. BzaumoneiictBue
¢dochoproro anruapuna ¢ Bogoi. 20. OOpasusl rpaduta, anmasa, kpemHus. 21. I'openue yrapHoro
raza. 22. TylmeHune rmiaaMeHun yrieKucabIM ra3oM. 23. Pa3noxxenne Mpamopa.

JlabopaTopHusblie onbIThl. 1. [lonyuenue xsopa 1 u3ydeHue ero CBOUCTB. 2. O3HaAKOMIIEHUE CO
CBOMCTBaMM XJIOpcoJepkamux oroenuBareneil. KadecTBeHHass peakius Ha TraJOreHH]I-MOHBI. 3.
CaoiictBa Opoma, mojga u ux cosieid. PaznoxeHnue mepokcuja Bojgopona. OKHCIEHHE HMOIUI-WOHOB
IIEPOKCUJIOM BOJOPOJa B KHUCIOH cpene. 4. M3ydeHHe CBOWCTB CEpHOM KHCIOTBI M €€ COJIeH. 5.
N3yuenue cBONCTB BOJHOTO pacTBOpa aMmMmuaka. 6. CBolicTBa coneil ammonusi. KauecTBeHHas peakius
Ha (ochar-non. 7. KauecTBeHHas peakuusi Ha KapOOHAT-HOH. PaznoxeHnue ruapokapOoOHaTa HATPHS.
8. UcnpiTanue pacTBopa CHIIMKAaTa HATPUSI HHAURKATOPOM. 9. O3HaKOMIIEHHE ¢ 00pa3iiaMu MPUPOTHBIX
CHJIMKATOB.

IIpakTnyeckas padora Nel. [Tonydenue Bogopona.



IpakTnyeckas padora Ne 2. [TonyyeHue XJa0poBOIOPOIA U COMSTHOM KUCTOTHI.

IIpakTyeckas padora Ne 3. [lonyueHne aMmmMuaka U U3y4eHUE €T0 CBOWCTB.

IIpakTnyeckas padora Ned4. [losryueHue yriekucioro rasa.

IIpakTnyeckas paGora Ne 5. BpinojHEHME OSKCIEPUMEHTAIBHBIX 3a4ad 10 TEME
«HemeTamnbi.

KonTpouabsnas padora Nel o reme «Hemeramibi.

Tema 2. Metasuinl (2049)

Obmuitob630piaIeMeHTOB—MEeTa o B. CBoicTBa MPOCTHIX BEUIECTB-METALIOB.
Mertannnueckue kpucramindeckue pemeTku. CraBel. XapakTepucTuka Hauboyiee H3BECTHBIX
cruaBoB. [lonydyeHne u npuMeHeHne METaJlIoB.

HlemouHB €MeETadbl— 00Ias XapaKTePUCTHKA MOATPYIIIbI, XapaKTepHbIE PEaKIHH
HaTpus U Kanus. CBoMCTBa 1IEeT0YHbIX MeTAIIOB. [lomydenne menounbix metamios. Cosa U ekt

HaTp — Ba)KHEHIME COCIUHEHUs HAaTpus. bepwiunii, Maraui, MeI04YHO3EMEIIbHBIE METAILIBI.
Marnuii ¥ Kanbpluii, X o0Ias XapakTepuCcTHKa Ha OCHOBe mnosoxenus B Ilepuonuyeckoii cucreme
anemeHToB /1. V1. Menaeneesa u ctpoenus atomoB. [lonyyenue, pusndeckne 1 XUMHYECKHE CBOMCTBA,
MPUMEHEHUE MarHusi, Kajlblus U UX COeAMHEHUN. AMDOTEpHOCTh OKCHAA U TUIPOKCHUIA OCpUILIUSL.
Kectkocth BOJIBI U cnocoObl ee ycrpaHeHus. OKpacka TIUIAaMEHM COJISIMH  IIEJOYHBIX U
LIEJI0YHO3EMEIIBHBIX METAJUIOB.

A 1o M ¥ H U i PacpocTpaHeHHOCTh B MpHpoje, (pU3HUecKrue U XUMHUYECKHE CBOWCTBA
(oTHOLIEHWE K KHUCIOPOAY, TaJOreéHaM, pacTBOpaM KHUCJIOT M  IIEJIOYeH, alfOMOTEPMHS).
AM@orepHOoCcTh OKcHuaa U ruapoxcuna amomunus. Conu amomunus. [lonHoe paznoikeHue BoOJOM
COJIell aNIOMHUHHS CO CIAaObIMU JBYXOCHOBHBIMH KHUCJIOTaMHU. AJIOMUHATBHI B TBEPJOM BHUAE U B
pactBope. [Ipumenenue amomunus. Coeounenus antoMutUs 8 HUBWUX CMEeNneHsax OKUCTEHUS.

OnoBowucBUHEe U OU3nUecKHe U XUMHUECKUE CBOICTBA (PEaKIUU C KUCIOPOIOM,
kucioramu), npumeHenune. Conu onosa(Il) u ceunna(ll). CBUHIIOBBIN aKKyMYJISTOD.

MeTanneinoOoO4dHBXTOATPY I . OCOOEHHOCTH CTPOEHUSI ATOMOB MEPEXOIHBIX
METaJIJIOB.

X p o M. dusnueckue CBONCTBA, XUMHUYECKHUE CBOMCTBA (OTHOUICHHE K BOASHOMY Iapy,
KHCIIOpOJly, XJIOPY, pacTBOpaM KUCJIOT). M3MeHeHne oKucinuTeabHO-BOCCTAHOBUTEIbHBIX U KUCIOTHO-
OCHOBHBIX CBOWCTB OKCHJIOB U THUIPOKCHUIOB XpoMa C POCTOM CTENEHU OKucieHus. AMpoTepHbIe
cBoiictBa okcuaa u ruapokcuaa xpoma(lll). Okucnenne conerr xpoma(lll) B xpomatsl. B3anmusbie
MepeX0/Ibl XPOMATOB U JUXPOMATOB. XPOMATHI U IUXPOMAThl KAK OKACITUTEIH.

Ma praH e — ¢u3nuecKkue U XMMUYECKHE CBOMCTBA (OTHOIIEHHE K KHUCIOPOAY, XJIOpY,
pactBopam kuciotT). Oxkcun mapranna(lV) kak okucnuresns u karanuzatop. [lepMaHranar kamus Kak

okucnutensb. Maneanam (V1) kanus u e2o ceoticmaa.

K e 11 e 3 0. HaxoxneHue B npupoe. 3Ha4eHHE kKee3a JUlsl opraHusMa yennoBeka. dusndeckue
cBoiicTBa xkene3a. CruiaBbl kKeje3a ¢ yriaepooM. XUMUYECKHE CBOMCTBA Kele3a (B3aUMOJIEHCTBUE C
KHUCJIOPOAOM, XJIOPOM, CEpOH, YrieMm, KHCIOTaMM, pacTBopamu cojeif). CpaBHEHHE KHCIOTHO-
OCHOBHBIX U OKHCIUTEIIbHO-BOCCTAHOBHUTENBHBIX CBOMCTB ruapokcuaa xene3a(ll) m rugpokcuna
xene3a(lll). Conu xxene3a(ll) u sxeneza(Ill). Metoast nepeBoa comneii xeneza(ll) B

conu xene3a(lll) u obparno. OkucnurensHble cBoMcTBa coequHeHuit sxene3a(lll) B peakuusx ¢
BOCCTaHOBUTEISIMH (MOIUAOM, MeNblo). [lnanuHbpie KOMIUIEKCHI Jkene3a. KauecTBeHHbIE peakiny Ha
nonsl xene3a(Il) u (I10).

Me 1 ». Haxoxzaenue B mpuponae. Puznueckne U XMMUYECKHE CBOMCTBa (B3aUMOJIEHCTBUE C
KHCJIOPOJIOM, XJIOpOM, cepoid, kucioTamu-okuciautemsimu). Comu menu(Il). Meansii kymopoc.
Ammuakatel Meau(l) u meau(Il). [Tonyuenne okcuna meau(l) BoccranoBnenrnem ruapoxcuaa meau(1l)
TJIFOKO30M.

CepeOp o Dusnueckue U XUMMHUUECKUE CBOMCTBA (B3aMMOJEHCTBHE C CEPOl, XJIOpOM,
KHCJIOTaMU-OKUCTuTEsIMU). OcakeHne OKcuaa cepedpa Mpu JCUCTBUU IE0YM Ha CONU cepedpa.
AMMuakatsl cepebpa kak okucnutend. KauecTBeHHas peakius Ha HOHBI cepedpa.

3010 T o0. Puznueckue U XUMHUYECKHE CBOMCTBa (B3aUMOJIEHCTBUE C XJIOPOM, «IIapCKON
BOJIKOI». CrIocOOBI BBIJIEICHHUS 30JI0Ta U3 30JI0TOHOCHOM ITOPO/IBI.

Il 1 v k. du3nyecKkue U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBHE C TajJOr€HaMHU, KUCIOPOJIOM,
Cepoii, paCTBOpaMHU KUCIOT U 1ieso4ei). AM(OTEPHOCTh OKCHIA U THAPOKCHIA INHKA.



P 1y 1 b. [IpeacraBiienune o CBONCTBaX PTYTH U €€ COCTUHECHUSX.

Jemoncrpanuu. 1. Komneknus Meramnos. 2. Komnekuus munepanoB u pyad. 3. Komnekuwus
«Amomunuiny. 4. Komnexkuus «Kenezo u ero craBbl» 5. B3aumopelcTBue HaTpusi ¢ BOJIOH. 6.
OkpaimBanue MJIaMEHH COJSIMU IIEIOYHBIX U IIEJIOYHO3EMENIbHBIX METaoB. 7. B3aumoneicTBue
Kanpliusg ¢ Bomou. 8. IDliaBimenue amromuuus. 9. BzaumopnelcTBue amioMHUHUS cO Ineiaodbro. 10.
B3aumogeiicTBue xpoma ¢ CONSHOM KHCIOTOM 0e3 mocTyma Boszayxa. 11. Ocaxnenuwe ruapokcuja
xpoMa(Ill) u okucieHwe ero mepokcuaoM Bojopona. 12. B3aumHbIe mEpexoapl XpPOMATOB M
nuxpomaroB. 13. Pa3noxenue auxpomara aMMoHus. 14. AmoMmorepMmus. 15. OcaxxaeHue ruipokcuia
xene3a(lll) u okucnenue ero Ha Bo3ayxe. 16. Beigenenne cepedpa U3 ero coseit 1eCTBUEM MEJIH.

Jladoparopusbie onbiThl. 10. OkpaminBaHue IJIAMEHH COEIUHEHUSMHM ILIEJIOYHBIX METAJLIOB.
11. O3nakomieHue C MHUHEpajJaMHd U BaXHEUIIUMHU COCIUHCHHUSIMHU IIEJOYHBIX METaLIOB. 12.
CBoiicTBa  COEIMHEHMM  IIENOYHbIX  MeTawioB. 13.  OkpammMBaHue  IUIAMEHU  COJIIMH
IEJI0YHO3eMEbHBIX MeTauioB. 14. CBolicTBa MarHus u ero coequHeHui. 15. CBoiicTBa coeIMHEHUI
kanpiusg. 16.Kectkocts Bonmnl. 17. B3aumonelcTBue allOMUHHUS C KHCIOTaMH M Iiegodamu. 18.
AmpotepHble cBOCTBa ruapokcuaa amoMunus. 19. Ceoticmea onosa, ceunya u ux coeounenui. 20.
CgoiictBa cosieit xpoma. 21. CBoiicTBa Maprasiia M €ro coeauHeHui. 22. M3ydeHne MUHEpPAJIOB
xeinesa. 23. CpolicTBa xene3a. KauecTBeHHbIE peakiuu Ha HOHBI kene3a. [lonyuenune okcuna menu(l).
24. CpolicTBa MeIH, €€ CINIaBOB U coearMHeHUH. 25. CBOMCTBA IIMHKA U €TI0 COCAUHECHUH.

IIpakTnyeckas padora Ne6. [lonydeHne roppkoii cosm (CeMHUBOJHOTO Cyib(ara MarHus).

IIpakTuyeckas padora Ne 7. [lonyueHue airoMOKaIMEBbIX KBACLIOB.

IpakTuyeckass padora Ne8. BoinonHeHne »KCIIEPUMEHTANBHBIX 3a7a4 Mo Teme «MeTasuibl
[JIABHBIX MOATPYIIID.

IIpakTuyeckas pa6ora Ne9. [lonyyeHue MmeHOTO Kymopoca.

IpakTuyeckas padora Nel0. [TomyueHue xene3HOro Kyrnopoca.

IpakTuyeckas padora Ne 11. BrinonHeHnue skcnepuMeHTANBHBIX 3a7a4 10 TeMe «MeTaibl
MOOOYHBIX MOATPYIII.

Kountpoabnas padora Ne 2 no teme «MeTayiby.

Tema 3. Ctpoenue aTtoma. XumMuieckas cBsi3b (84)

CtpoenmuneartoM a Hykmae. W3oronsl. Tumbl pagnoakTUBHOTO pacnaja.
Tepmosnepnsiii cunTe3. [lonyuenne HOBBIX 37€eMeHTOB. SnepHble peakuuu. CTpoeHUE 3IEKTPOHHBIX
obomnoyek aromoB. IIpeicraBienue o KBaHTOBO MexaHuke. KBaHTOBbIe uncina. ATOMHBIE OpOUTANH.
Pannyc atoma. D1eKTpoOoTpULIATETbHOCTb.

XU MUUYEeCKAasnCcBSA 3 b Buasl xumuueckol cBsi3u. KoBaneHTHasl CBsI3b U €€
XapaKTePUCTHKHU ([UTMHA CBS3H, MOJSPHOCTb, MOJSPHU3YEeMOCTh, KPAaTHOCTh CBs3U). VlOHHasi CBs3b.
Mertaunueckas CBs3b.

CtpoenwueTBepDpas xTe I Kpucrammudeckue u amopdusie Tena. Tumsl
KPUCTAJUTMYECKUX PEIIETOK METAJUIOB U MOHHBIX COEAMHEHUN. MEXKMOJIEKYIISIpHbIE B3aMMOICHCTBHSL.
Bonoponnas cBs3b.

HMemoncrpanumu. 1. Kpucrammmaeckue pemerku. 2. Moenu MoJIeKyI.

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTH IMPOTEKAHUSI XUMUYECKHX peaknuii (274)

TennoBoUddPPpekKTXUMUUYUECKONpEAKIUHU U DHIOTEPMUUECKUE U
sK30TepMHUecKue peakiuu. 3akoH ['ecca. TermnoTta oOpa3oBanust BemiecTBa. JHeprus cBs3u. [lonsrue
00 sHTanbnuu. [lonste 00 sHTponuu. Bropoii 3akoH TepmoauHamuku. DHeprus ['m06ca u kputepun
CaMONPOU3BOJIIBHOCTA XUMUYECKOM peaKkIuu.

CKOpPOCTHBXHUMMHUUYECCKHUXPEAaKIHUMHHUEe 3aBUCUMOCTh OT IPUPOIBI pEaruPYIOIINX
BEILIECTB, KOHLEHTPALMU PEareHTOB, TEMIIEpaTypbl, HAIUYUS KaTaau3aTropa, IJIOMaau MOBEPXHOCTH
pearupyromux BemecTB. 3akoH aeicTByromux macce. [Ipasuno Baut-T'odda. Ilonarue o6 sneprum
aKTUBAallMU M OO0 DSHEPreTH4eckoM mpoduie peaknuu. [ OMOTeHHBIH M TETEepPOreHHBINH KaTaaus.
[IpumMepsl KaTaTUTUYECKUX TMPOIECCOB B TEXHUKE W B JKUBBIX oOpraHu3mMax. DepMeHTHl Kak
OMOJIOTUYECKHE KaTaTu3aTOPHI.

OOpaTtuMblepeackuu Xumudeckoe pasHoBecue. [Ipunnumn Jle [llatense. Koncranrta
paBHOBecusi. PaBHoBecue B pactBopax. KoHcranTel auccoumnanuu. Pacuer pH pacTBOpoB CHIIBHBIX
KHUCIIOT U 1ienouel. /lpouzeedenue pacmeopumocmu.



PasnakTuBHOCTHUMETanuo B. [IoHATHE O CTAHAAPTHOM JIEKTPOJHOM MOTEHIMAJIE U
ANEKTPOABIKYILEH CHJIEe peakUuuu. XUMHYECKME HMCTOYHUKHM TOKA: TalbBAHWYECKUE DIIEMEHTHI,
aKKyMYJIATOpPbl W  TOIUIMBHBIE OJEMEHTBI. OJIEKTPOJIM3 pACIUIaBOB U BOJHBIX PACTBOPOB
ANEKTPOJIUTOB. 3AKOHbI SNEKMPOAU3A.

JdemoncTpaumu. 1. DK30TepMHYECKHE M DHAOTEPMHUYECKUE XHUMHUYECKHE pEaKIuu. 2.
TemoBele SBIEHMS NPU PACTBOPEHUH CEPHOM KHUCIOTHI U aMMHAuyHOM ceauTphl. 3. 3aBUCUMOCTh
CKOpPOCTH PEaKLUU OT IPUPObI BEIECTB HAa IPUMEPE B3aUMOICHCTBHSI pACTBOPOB PA3JIUYHBIX KUCIOT
OJIMHAKOBOI KOHLEHTPAallUU C OJMHAKOBBIMM KyCOUKaMH (TpaHylaMM) LMHKA M OJMHAKOBBIX
KyCOYKOB Da3HbIX METAUIOB (MarHus, LMHKA, »Xejie3a) C PpacTBOPOM COJISIHOM KHCIOTHL 4.
B3aumMoneiicTBue pacTBOPOB CEpHOW KHUCIOTHI C pacTBOpaMu TuOCysb(ara HaTpus pa3IMyHON
KOHLIEHTpAllUu U TeMIleparypsl. 5. Pa3noxeHue nepokcujga BOAOPOJa € IOMOIIBI0 HEOPraHUYECKHX
KaTaJIn3aTOPOB U IMPUPOAHBIX OOBEKTOB, COIEPKAILUX KaTanasy.

JlabopaTopHbie onbIThl. DakTOPHI, BIMAIOIINE HAa B3aUMOJEHCTBHE METaIa C PACTBOPAMM
kuciaoT. CMmelieHue XHMHUYECKOrO pPaBHOBECHs IPU YBEIMYEHUM KOHILIEHTPALlUUd pEeareHToB u
poayKkToB.26. Karanutuueckoe pa3ioxkeHue nepokcuia BoJopoaa

IIpakTnyeckas padora Nel2. CKopocTh XUMHUYECKOW PEAKIUU.

IIpakTnyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoabsHnas padora Ne3. TeopeTuueckue OCHOBBI XMMHUU.

Tema 5. Xumuueckas TexHosorus (74)

OcHOBHBENpHUHIOUNBIXUMUUECKOUTEeXHONOruu. Ilpoussoncrrocep
HO W KU CJ O T Bl KOHTAKTHBIM CITIOCOOOM. XUMHU3M Tiporiecca. CoIpbe Il POU3BOJICTBA CEP-

HOMW KUCJIOTHI. TeXHOJIOrnYecKas cxema Ipolecca, IpoLecchl U anmnaparsbl.

I[lpousBoAaCTBOAaMMHaK a. XuMu3M npouecca. OnpeieneHre ONTUMAIbHBIX YCIOBUN
poBeeHus peakiuu. [TpuHIUN HUPKYISLKMY U €r0 peanu3anus B TEXHOJIOIMYECKON cXeMe.

Me tTannypr u g YepHas merauryprus. JloMeHHBIH mpouecc (CbIpbe, YCTPOICTBO
JOMEHHOM TIe4yH, XUMHU3M Ipouecca). [Ipou3BoACTBO cTajn B KHUCIOPOJHOM KOHBEpPTEpe U B
ANIEKTpOIeyax.

OpranuueckuicuHTe3. Cunmeswl Ha ocHoge cunme3-2a3a. [Ipon3BoACTBO METaHOIA.

DKoJIoTHA U IpodiieMa OXpaHbl OKPYKAFOIIEH cpebl. 3eNeHass XUMHUSL.

Jemoncrpanuu. 1. Coipbe Ui MPOU3BOACTBA CEPHOM KUCIOTHI. 2. MoAenb KUIAIIEro CIOs.
3.Kene3nas pyna. 4. OOpasibl CIIaBOB KeJe3a.

Tema 6. Xumus B ObITY H Ha ciry:k0e oomecrBa (114)

Xumus num. JKupsl, 6enku, yrieBoasl, BUTaMuHbL. [IumieBbie 100aBky, UX Kiaccudukaius.
3amnpeleHHble U pa3pelleHHble NHUIeBble 100aBku. JlekapcTBeHHble cpeacTBa. Kpacku U MUTMEHTHI.
[TpuHuMne! okpamuBaHus TkaHedl. Xumusa B crpoutenbcrBe. Llement, 6eton. CTekiio U KepaMuka.
TpaguioHHBIE U COBPEMEHHBIE KepaMUUECKHe MarepHuaibl. CBepXIpoBosias KepaMuka. beitoBas
xumusi. OtOenuBaroiye cpeacTBa. XHUMHS B CEIbCKOM XO3SHCTBE. VMHCEKTHIMIBI M MECTULIHIBI.
CpenctBa 3amuthl pacteHui. Penemnentsl. OCOOEHHOCTH COBpPEMEHHON HayKu. MeToJ0J0THs
Hay4yHOTo0 uccienoBanus. [lpogeccus xumuka. Mamemamuueckas xumus.

[Touck xumunveckoit uudopmaruu. Paboma ¢ 6azamu 0aHHbIX.

Jemouncrpanuu. 1. ITumessie kpacutenu. 2. Kpamenue tkaneid. 3. OtOenuBanue TkaHew. 4.
Kepamunueckue marepuaisl. 5. [{BeTHbie crekna. 6. Komneknus «TommmBo u ero BUAbD.

JlabopaTopHuble onbIThI. 27. 3HAKOMCTBO C MOIOIIUMHU CpPEICTBAMH. 3HAKOMCTBO C
orOenuBatomuMu  cpenctBamu. 28. Kneun. 29. 3HaKOMCTBO C MUHEpaJbHBIMU YAOOpEHHSIMH U
W3yYECHUE UX CBOWCTB.

Kontpoabsnasi padora Ne 4. Mtoroas KoHTpoJibHast pabora.



Temarnueckoe miiannposanue 10 kiaace (yriiy0JieHHbIH YPOBeHb) 3 U B He/1eJII0

Ne Tema ypoka Kouaunuec
ypoka TBO
n\n 4acoB
Tema 1. IlloBTOopenue u yrayoJenune 3Hanui (184)
1 ATOMBI, MOJICKYJIBI, BEIIIECTBA 1
2 CrtpoeHue aToma. 1
3 [lepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMUYECKHX JIEMEHTOB 1
J. 1. MennieneeBa
4 XUMHYECKas CBA3b. 1
5 KoBanenTtHas cBs3b, €€ CBOWCTBA 1
6 ArperaTHble COCTOSTHUS 1
7 Pacuérbl o ypaBHEHUSIM XUMHUYECKUX peaklui 1
8 ["a30BBIC 3aKOHBI. 1
9 Pemenue 3a1a4 Ha ra30BbIe 3aKOHBI 1
10 Knaccudukanus xumuaeckux peakuuid. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE 1
peakuuu
11 Bakneiiimume kiaccel HEOPraHMYECKUX BemecTB. Peakiiny noHHOro oOMeHa. 1
12 Komionsbie pacTBOpsI 1
13-14 | I'maponus coseit 2
15 KommiekcHbie coequHeHus 1
16 [IpakTuueckas paboraNe 1 BrinonHeHne sKCriepUMEHTaIbHBIX 33a4 10 TEME 1
«PeakImmoHHast CIOCOOHOCTH BEIIECTB B PACTBOPAX).
17 06061menne «OCHOBBI XUMHUI 1
18 KonTponbnas pabora Ne 1 mo reme «OCHOBBI XUMUUY. 1

Tema 2. OcHOBHbBIE NOHATHUSI OPrannyeckoii xumum (13 4)

19 [IpeameT u 3HaueHUE opraHudeckoi Xumur. [IpruanHbl MHOTOOOpa3Us 1
OPraHNYeCKUX COCITUHEHUN

20 DJEKTPOHHOE CTPOCHHE M XMMHUYECKHE CBSA3M aToMa yriepoJia 1
21 CTpyKTypHas Teopusi OpraHMYECKUX coequHeHnH. CTPYKTYypHas H30MepHsl 1
22 IIpocTpaHCcTBEHHAs N30MEPHS 1
23 DnexTpoHHbIE 3 (EKTH B MOJIEKYJIaX OPraHUYECKUX COeTMHEHUIN 1
24 OCHOBHBIE KJIacChl OPraHUYeCKUX coelMHEeHuI. ['oMonoruueckue psiibl 1
25 HomeHknarypa opraHM4ecKkux COeqUHEHUH 1
26 OcoOeHHOCTH ¥ KJIacCCH(PHUKAINST OPTAHUYECKUX PEaKIINN 1
27 OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B OPraHUYECKON XUMUH 1
28 CocraBieHne ypaBHEHUH OKHACITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH C y4aCTHEM 1
OpPraHUYECKUX COCTMHEHUH.
29 PacdeTs! o hopmMynaM U ypaBHEHHUSIM peakIuit 1
30 O06o06mraroree MOBTOPEHHE TI0 TeMe: « TeopeTHIecKrue OCHOBBI OPTraHHIECKON 1
XUMHUN
31 KonTponbHas padota Ne 2. TeopeTrueckre OCHOBbI OPTaHUYECKOM XUMUI 1
Tema 2. YraeBogopoasl (25 1)
32 Anxanbl. CTpoeHre, HOMEHKJIaTypa, U30MepHs, pu3ndecKkre CBONCTBa 1
33 Peaknuu paaukanbHOro 3aMeNIeHUsI. 1
34 [TonyyeHnue u npUMEHEHNE AIKaHOB 1
35 [{ukmoankaHsbl. 1
36 Anxensl. CTpoeHue, HOMEHKJIaTypa, M30Mepusl, GU3NUYEeCKHue CBOHCTBA 1
37 Peaxium aexTporiIbHOTO IPUCOSTUHEHHS. 1
38 IlosrydyeHne U NpUMEHEHHUE ATIKEHOB 1
39 ITpakTuueckas padora 2. [ToydeHue v CBOHMCTBA YTHIICHA. 1
40 ATKa uEHBI. 1




41 Peakiuu mommmMepuzanum. 1
42 Anxunbsl. CTpoeHue, HOMEHKJIATypa, u3oMepusi, pU3nuecKue CBOMCTBa 1
43 Peaxiuu anexTpogriIbHOTO U HYKIICO(DUILHOTO TPUCOCTUHECHHUSI. 1
44 ITonyyeHnue u npuMEHEHNE aIKUHOB 1
45 I'eneTnveckas CBSI3b MKy anu()aTHUCCKUMU YTIIEBOJIOPOIAMH. 1
46 Apomartuueckue yrieBoaoposl. CTpoeHue 6eH3071bHOr0 KOJIbIa, HOMEHKIIATYpa, 1
n3oMepusi, pusnyecKue CBOMCTBa apeHOB
47 Peakiiuu anekTporiIbHOTO 3aMEIICHMS. 1
48 [IpaBuia opueHTaMK 3aMECTUTENIEN B PEAKIUAX 3aMELICHHUS. 1
49 [Tony4yeHnue u npruMEHEHUE apECHOB. 1
50 [TpakTuueckas pabora 3. CBolicTBa O6eH307a. 1
51 [IpupoHbIE HICTOYHUKH YTIIeBOIOpO0B. HedTs, ra3, yrons. [lepuunas 1
nepepaboTKa yriIeBOJOPOJIHOTO CHIPhS
52 I'my6okas nepepabdorka Hedtu. Kpexunr, pudopmunr 1
53 I'eneTnyeckas CBSI3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB. 1
o4 ["ajioreHONnpPON3BOIHBIE YTIIEBOIOPOIOB. 1
55 O6o01maromiee MOBTOPEHHE 110 TEME: « Y TIIEBOAOPOIBIY. 1
56 Kontponbnas padota Ne 2. YrieBomnopoibl. 1
Tema 3. Kucsopoacoaep:xamue opranndeckue coequuenus (19 1)
o7 CnupTsl 1
58 XUMHYECKHE CBOMCTBA U NOTy4YeHue cnupToB. IIpocTsie 3gupbl 1
59 MHOroaToMHbIC CITUPTHI. 1
60 [Tpaktuyeckas padora 4. CoupTsl 1
61 DEeHOJIBI. 1
62 Pemrenue 3a/1a4 1 BBINTOJTHEHHUE YITPAKHEHHH. 1
63 KapOonumnpHble coeTuHEHNS: HOMEHKIIATypa, U30MepHsl, peaklluy NPUCOeTUHEHUS 1
64 Peakiuu Hyki1€0pHIHLHOTO MPUCOSTUHEHUSI. 1
65 XUMHUYECKUE CBOICTBA M METOJIbI OJTYyYCHHS KapOOHMIIBHBIX COCTMHEHUI 1
66 [TpakTrueckas paboTa 5. ATbIETHIBI U KETOHBI 1
70 KapOoHOBBIE KHCITOTHI 1
67 ITpakTruyeckas padora 6. KapOoHOBBIE KUCIIOTHI 1
68 @DyHKITMOHAIBHBIE TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. 1
69 Pemenue 3amau
70 ITpaktuyeckas padota 7. Ilonydyenue GppyKTOBBIX 3(pUPOB U CaMOJIENbHBIX 1YXOB 1
71 MHoroo6pasue kKapOOHOBBIX KHCIIOT 1
72 Pemenue 3a1a4 v BHIIOJIHEHUE YIPAKHEHUN 1
73 O6o0maromuii ypok 1o teme: «Kucinopoaconaepxkaiiyue opraHnyecKue 1
COEIMHEHUS»
74 Kontponbnas padora Ne3. Kucnopoacoaepskaiiyue opraHidecKue COequHEHNUS. 1
Tema 4. A30T- u cepocoaep:kaunue coefuHenus (6 1)
75 AMUHBI 1
76 ApomMaTH4YeCKHue aMUHBI. 1
77 I'eteponmkinyeckue coeauHenus. lllecTuuneHHble TeTepOLUKIIbL. 1
78 [TpakTrueckas padota Ne 9. Pemenue sKcriepuMeHTATBHBIX 33/1a4 TI0 TeME: 1
«A30TCOAEpIKAIME OPTaHUYECKUE BEIIECTBA»
79 O6o0mmaroriee MOBTOPEHHE 1O TeME: «A30T- B CEpOCoIepKaIIie OPTaHNIECKUE 1
BEIIECTBAY
80 KonTposibHas padota Nod4. A30T- ¥ cepocoiepiKaiine COSIMHCHHS. 1
Tema S. Buosiornyeckn akruBHbie BemecTna (17 1)
81 OO11ast XapaKTEpUCTHKA YTIEBOOB. 1
82 Ctpoenne MoHOCaxapuaoB. JINHEWHbIE U IUKITNYECKUE CTPYKTYPHI.
83 XUMHUYECKHE CBOMCTBA MOHOCAXapHUJIOB. 1
84 | lucaxapusl. 1




85 [Tonucaxapusl. 1
86 ITpakTuyeckas padora 8. CBoICTBa IITIOKO3BI, Caxapo3bl U Kpaxmaia 1
87 Kupsr u macna. 1
88 [TpakTuyeckas pabora 9. IlonydyeHne MpuIa MIETOYHBIM OMBUICHUEM KUPOB 1
89 AMMHOKHUCIIOTHI KaKk aM(OTEpPHBIC COSTUHCHUS. 1
90 ITentunsr. benku 1
91 [TpakTuyeckas padora 10. benku u ux cBoiicTa 1
92 CTpyKTypa HYKJIEHHOBBIX KHUCJIOT 1
93 buonornveckas posib HyKJIEMHOBBIX KHUCIIOT 1
94 O6o0maroriee MOBTOPEHHE 1O TeMe: «bHOOrHYecKr aKTUBHBIC OPTaHHYECKUE 1
BEIIECTBAY

95 ITpakTryeckas padora 11. B3auMocBs3p Mexay K1accaMi OpraHMYeCKHX BEIECTB 1
96 ITpakTuyeckas pabora 12. KauecTBeHHOE ompeieieHne OpraHmyeCKiX BEIIeCTB 1
97 Kontponbnas pabora Ne 5. BHOJIOrHuecKy aKTHBHbIE BEIIECTBA 1

Tema 6. BoicokoMouieKyJIsipHbIe coequHeHus (4 1) 1
98 [Tommepsl 1
99 [TonumepHbIe MaTEpHAIBI 1
100 | ITpakTtuueckas pabora Ne 13. Pacro3HaBaH#ue BOJIOKOH M IIACTHKOB. 1
101 | O606menue «Ilonumepnn» 1
102 | Pesepn 1

TemaTnueckoe niannposanme 11 kiacce (yriy0/1eHHbIH YPOBEHb)
Neni/m Tema 1. Ctpoenne atoma. Xumudeckas cBsi3b (8 u) Koa-Bo
4acoB

1 SIBneHne palMOaKTUBHOCTH. 1

2 OneKkTpoH B atroMme. Jlyalln3M XapakTepUCTHUK JIEKTPOHA. 1

3 DNEeKTPOHHBIE 000JI0YKH MHOTO3JIEKTPOHHBIX aTOMOB. 1
4 DJEeKTpOHHbIE KOHPUTypallMi aTOMOB. 1

5 KoBasieHTHas CBSA3b U CTPOEHUE MOJIEKYJI. 1

6 CtpoeHure TBEP/IbIX Tell. 1

7 MexMOJIeKYIISIpHbIE B3aUMOIEHCTBHS 1

8 Kontponbnas pabota Ne 1. CtpoeHue aroma. XuMHUYECKas CBSI3b 1

Tema 2. OcHOBHBbIE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX
Peakuuii 1 COCTOsIHME BelecTBA
(27 v)

9 TermnoBoii a3 pext xumudeckux peakiuit. 3akoH ['ecca 1
10 OHTponus. Bropoil 3aKk0H TepMOJUHAMUKHY. 1
11 Oneprust [ m06ca U KpUTEpUU CaMONPOU3BOIBHOCTH XUMUYECKUX pEaKIHii 1
12 Pemenne 3a1a4 1o TEpMOXMMHUYECKUM YPABHEHUSIM. 1
13 CKOpOCTh XMMHUYECKOH peakIiy. 3aKOH JIEHCTBYIOIIMX MacC 1
14 3aBUCHUMOCTb CKOPOCTH PEAKIIMU OT TeMIEepaTyphl 1
15 Karanus. KatanusaTtopsl. 1
16 [IpakTuueckas pabora 1. CKOpocTh XMMUUYECKOM peakluu. 1
17 Xnumuueckoe paBHoBecHe. KoHCTaHTa paBHOBECHS. 1
18 HonHoe nmpou3sBeieHre Boibl. BogopoJHbIi MoKa3aTelb 1
19 XHWMHYECKOE PAaBHOBECHE B PACTBOPAX. 1
20 ITpakTryeckas padora 2. XUMHUYECKOE paBHOBECHE. 1
21 Kucnoter n ocHoBanus no Appennycy, bpéacreny u JIprouncy. 1
22 OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1




23 OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU C YUaCTUEM COSAMHEHUN MapraHIia, 1
Xpoma.
24 OKHCIIUTENTEHO-BOCCTAHOBUTEIIBPHBIC PEAKIIUU C YIaCTUEM a30THOU U CEPHOU 1
KHCJIOT, IEPOKCHIa BOJIOPOJIA.
25 CpaBHEHHE OKHUCIIUTEIBHO-BOCCTAHOBHTEIBHON aKTUBHOCTH Pa3JIMYHBIX BEIIECTB. 1
26 OKUCINTENEHO-BOCCTAHOBUTEIIbHBIE PEAKIIUHU C YYACTHEM OPraHHUYECKUX 1
BEIIECTB.
27 [TonATHE O CTAaHAAPTHOM 3JIEKTPOTHOM NOTEHIIMAIE U DJICKTPOABHKYIIEH CHIIe 1
pEaKIHH.
28 CocraBieHne YpaBHEHUH 3JIEKTPOJIN3a pacIyIaBOB U PaCTBOPOB. 1
29 KoMriekcHbie coeTnHeHus!. 1
30 XUMHYECKHE CBOMCTBA KOMIUIEKCHBIX COEIMHEHHUN. 1
31 I"'eneTrueckas CBsi3b OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUH. 1
32 ['eHeTHUeCcKas CBsI3b OCHOBHBIX KJIACCOB OPTaHWYECKHX COCJIMHCHHIA. 1
33 OCHOBBI KOJIJIOUTHOM XVUMHH. 1
34 O6o0maromniee MOBTOpeHHE 1Mo TeMe: «TeopeTHIecKre OCHOBBI XUMUM 1
35 KontponbHas pabota Ne 2. OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKIX 1
peaKImii ¥ COCTOSTHIE BENIECTBA
Tema 3. Hemerannbi (19 4)
36 Krnaccudukanus npocTeix BemecTs. Bomxopoa 1
37 ITpaktuueckas pabora 3. [lonyuenue Bogoposa. 1
38 I"aymoreHsl. 1
39 CoeMHeHNs ¢ TIOJIOKUTENIBHON CTETIEHbI0 OKHCIICHHSI TAJIOT€HOB. 1
40 ITpakTuyeckas pabora 4. [loxydeHue XJI0pOBOIOPOJIA U COIMSTHON KUCIIOTHI. 1
41 DeMEeHTHI NOATrPYNIIbI KUCIOPOJa. 1
42 CoenuHeHus cepbl 1
43 Pemrenne 3a1a4 u BBINOJIHEHHUE YIIPAKHEHUN 1
44 DneMEHTHI NOATPYIIIBI a30Ta 1
45 CoennHeHus a3oTa. 1
46 IIpakTuueckas pabora 5. [lonyuenue amMmmuaka u U3y4eHue €ro CBOICTB. 1
47 Coenunenus docdopa 1
48 Heopranuueckue coequuenus yriaepoa. 1
49 ITpakTryeckas pabota 6. IlonydyeHue yriaekucioro rasa. 1
50 Oprannyueckue COeTMHEHUS YTIIepo/ia. 1
51 CoennHeHNs KpeMHUs 1
52 O6o0maromee moBTopeHue no teme: «Hemeranmbiy 1
53 [IpakTrueckas padota 7. BelnonHeHNE SKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TEME 1
«Hemeraiby.
54 Kontponbnas padora Ne 3. Hemerassr 1
Tema 4. Metajuisbl (20 1)
55 CBoiicTBa M METOJIbI MOJTyYeHUsI MeTAJIOB. CIIIaBhI. 1
56 OOm1ast XapaKTEepUCTHKA LIETOYHBIX METAJIJIOB. 1
57 O6mas xapakrepucTuka 31aemMeHToB Il rpynmnsl. 1
58 JKecTkocTh BOJBI M CLIOCOOKI €€ YCTpaHEHUSI. 1
59 [TpakTruyeckas padora 8. [lonydyeHue roppbKoi coiau (CEMUBOIHOTO cylbdara 1
MarHus).
60 CoenuHeHus aJOMUHMS. 1
61 [Tpaktrueckas padota 9. [lonydeHue amroMOKaIuEBBIX KBACIIOB. 1
62 Pemenue 3a1a4 ¥ BHINOJHEHUE YIPAXKHEHUI 1
63 [TpakTudeckas padota 10. BelmosiHeHNE SKCTIEPUMEHTAIBHBIX 33124 110 TEME 1
«MeTabl TIaBHBIX MOATPYIIID.
64 OO6m1ast XapaKTepUCTHKA MEPEXOTHBIX METAIITIOB. 1
65 Coe/IMHEHUS XpoMa. 1




66 Maprasnerg 1
67 2Keneso u ero coesuHeHMs. 1
68 Mens. Cepebpo. 3om0T0. [{uHkK. 1
69 ITpaktuueckas pabora 11. [Tonydenrne MeqHOTO Kymopoca. 1
70 [Tpaktrueckas padota 12. [Tomydenue xene3Horo Kyrnopoca. 1
71 Pemenue 3a1a4y v BBINOJHEHNUE YIIPAKHCHHUH 1
72 [TpakTuyeckas padora 13. BeimonHeHue sKcriepuMEHTAIbHBIX 331a4 10 TEMe 1
«MeTasibl MOOOYHBIX MOATPYIIIDY.
73 O6o061mmaroniee moBTOpeHue 1o Teme «MeTalbhy 1
74 Kontponbnas padorta No 4. Metaibl. 1
Tema 5. Xumnueckas rexnosiorus (7 1)

75 Hay4Hple IPUHIUTIBI OpraHU3aIi XUMHYECKOTO TIPOM3BOJICTBA

76 [Tpon3BOICTBO CEPHON KUCTIOTHI 1
77 ITpon3BOCTBO aMMHAKa 1
78 [Tpon3BoaCTBO UyTryHa 1
79 [Tpou3BoICTBO cTanm 1
80 [TpoMBINIIICHHBIN OPTaHUYECKUI CUHTE3 1
81 XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH CPEIbl. 1

Tema 6. Xumus B ObITY M HA ciayx0e o0mectBa (11 4v)

82 XuMHUSA TANTA

83 JlexkapCTBEHHBIE CPEICTBA 1
84 Kocmernueckue n mapdroMepHbie cpeacTBa. beIToBas Xumus 1
85 [IurmMeHThl ¥ Kpacku 1
86 [TpakTrueckas padora 14. KpamneHue TkaHe. 1
87 XHMMS B CTPOUTEIBCTBE. XUMHSI B CEJIbCKOM XO35IICTBE 1
88 [TpakTuyeckas padora 15. OnpeneneHrne MUHEPAIBHBIX YI0OPSHH. 1
89 Heoprannueckue matepuaiibl 1
90 OcoOeHHOCTH COBPEMEHHOM HayKH. MeTOM0I0T s HAYIHOTO UCCIICIOBAHMS. 1

VcTounnku XxuMu4aeckoi nHopMaum
91 O6o06maromee mopTopeHue 3a kype 11 kimacca 1
92 KontposnbHas padota Ne 5. ItoroBast KOHTpoJIbHasi paboTa. 1
93-102 | PesepBroe Bpems. TectupoBanue B hopmare EI'D




