Iloacnumenvnaa 3anucka

[Iporpamma mo xumuM coctaBiieHa B cooTBeTcTBUM ¢ TpeboBaHusimMu ®PI'OC COO k
pe3ysibTaTaM  OCBOEHHMsSI OCHOBHOW 00pa3oBaTebHON MpOrpaMMbl  CpPEAHEro  OOIIEro
oOpa3oBaHMsI, HampaBjieHAa Ha JOCTIDKEHHE YYAlMMUCS JIMYHOCTHBIX, METalpeJIMETHBIX,
MIPEAMETHBIX PE3yIbTATOB M0 XUMHUHU.

[IporpamMma o XMMHH cocTaBjieHa Ha ocHoBe [IpumMepHOil mporpaMmbl CpeHET0 00IIETO
00pa3oBaHust 10 XUMUHU (TPOTOKOJ OT 28 mtoHs 2016r. Ne2/16-3)

JlanHas pabodas mporpaMma OpUEHTHPOBaHA Ha UCIOIb30BaHUE Y4€OHUKOB 10 XUMHH U
yuebHo-MeToauueckux nocodut YMK, co3naHHBIX KOJIIEKTUBOM aBTOPOB I10JI PYKOBOJCTBOM
O.C.l'apuensina.

Cpennee oOuiee oOpa3oBaHME — 3aKJIIOUUTENbHAs CTYHNEHb O0IIero oOpa3oBaHUS.
Hzyuenue xumuu Ha yposne cpeoHe2o 00wje2o 00pa306aHusi HANPAGIEeHO HA OO0CMUdICEHUe
Credywux yenet.

o OCBOCHME 3HAHUW O XHMHUYECKOW COCTABJISIIONIEH €CTECTBEHHO - Hay4YHOU
KapTUHBI MUPA, BAKHEUIINX XMMUUECKUX MOHATUAX, 3aKOHAX U TEOPUSX;

. OBJIQJICHUE YMEHUSMH TMPUMEHSATh IIOJyuYE€HHbIE 3HAHUS JUISI OOBSICHEHHS
Pa3HOOOpa3HBIX XMMHUYECKUX SIBJCHUM W CBOWCTB BEILLIECTB, OLEHKH POJIM XUMHUU B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHI U MTOJIyY€HUH HOBBIX MAaTEPHUAJIOB;

. pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M HHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B
MPOI[ECCe  CaMOCTOSITENILHOTO MPUOOpPETeHHs] XMMHMYECKMX 3HAHUW C HCIOIb30BAHHEM
Pa3IMYHBIX KCTOYHUKOB HH(QOPMAIIMH, B TOM YHCIIe KOMIIBIOTEPHBIX;

. BOCIIUTaHUE YOEXKINEHHOCTH B NMO3UTUBHOM POJIM XMMMH B JKU3HU COBPEMEHHOIO
obmiecTBa, HEOOXOJUMOCTH XHUMHYECKM TI'paMOTHOIO OTHOILIEHUS K CBOEMY 3[0POBBIO H
OKpY’KaloIleH cpefe;

. IPUMEHEHUE IOJIyYEeHHbIX 3HAHUM M yMEHHMH 11 0e30acHOro MCHOJIb30BaHMS
BEUIECTB W MAaTepuajoB B OBITy, CEJIbCKOM XO3SIMCTBE U Ha IPOU3BOJACTBE, pPELICHUS
MIPaKTUYECKUX 3a/ay B MOBCEIHEBHOM XU3HHU, NMPEAYNPEKICHUS SBJICHUN, HAHOCALIUX Bpel
3JI0pOBBIO YEIIOBEKA U OKPYXKAIOILEH Cpese.

H3yuenue xumuu Ha ypoene cpedne2o obwe20 00pa3068aHus HANPAGIEHO HA peuieHue
CReOYIOWUX 3A0aY.

* 3aBeplleHuEe 0011e00pa30BaTeIbHOM MOArOTOBKHM B COOTBETCTBMM C 3akoHOM «O0
obOpa3oBanuu B PDy;

s peammzanys  NPeAnpopecCHOHANBHOrO0 00mero o00pa3oBaHHs, IO3BOJSIOIIETO

o0ecIeunTs MNpEeEMCTBCHHOCTDb o6mero n HpO(l)eCCI/IOHaHBHOFO o6pa3013aH1/151.



Baxkneiimeii 3amaueii o0yuyeHus Ha 3Tame MOJy4YeHHUsS cpeaHero odmiero odpazoBaHUS
SIBIIIETCS TOATOTOBKA OOYYArOIIUXCSl K OCO3HAHHOMY BBIOODPY JalibHEHINEro ;KU3HEHHOT'O MYTH.
OOyuaromyecs JOJDKHBI CaMOCTOSITEIbHO MCIOJb30BaTh HPUOOPETEHHBIH B IIKOJE OMBIT
NeSITEIbHOCTU B peaJIbHOM KU3HU, 3a paMKaMH ydyeOHoro mporecca. ['aBHble 1[enu CpegHero
ob1ero oopa3zoBaHUs COCTOSAT:

* B (OPMHPOBAHHUU LEJIOCTHOTO TMPEJACTABJICHUS O MHpE, OCHOBAaHHOTO Ha
MPUOOPETEHHBIX 3HAHUIX, YMEHUAX U CIOCO0aX ACSITENbHOCTH;

* B IPHOOPETEHUH ONbITAa TO3HAHUS, CAMOIO3HAHUS, Pa3HOOOPa3HOM 1eATeIbHOCTH;

* B MOATOTOBKE K OCO3HAHHOMY BBIOOPY 00pa3oBaTenbHOM M MPO(ecCHOHATBHON
TPAaEKTOPUH.

OcobeHHOCTBIO O0yuY€HHsS XUMUU B CpeIHEW IIKoJie SBIAETCS Olopa Ha 3HAHMS,
NOJy4YeHHbIE TpPH M3YYEeHHUH XUMHH B 8—9 Kiaccax, WX paclldpeHue, yriyosieHue W
cHUCTEeMaTu3aLus.

B wu3yuenun kypca XuMuu Ooiblias pojib OTBOAUTCS XHMHUYECKOMY 3KCIEPUMEHTY,
KOTOPBI  MpencTaBieH  MpaKTHYeCKUMU  paboTaMu, JaOOpPaTOPHBIMH  ONBITAMH U
JIEMOHCTPAIlMOHHBIMU JOKcriepuMeHTaMu. OueHb BaXKHBIM SIBIISIETCS COOJIOJCHHE MPaBUII
TEXHUKU 0€30MacHOCTH MpU paboTe B XUMUYECKOM 1TabopaTopuH.

B xauecTBe yennHocmuuix opueHmupos XuMUIECKOro 00pa3oBaHus BHICTYAIOT OOBEKTHI,
U3y4yaeMble B Kypce XUMHUH, K KOTOPBIM (OPMHUPYETCsI IEHHOCTHOE OTHOIIECHUE.

OcHOBY nosnaeamenbHbix yYyeHHOCmel COCTABIISIIOT HAyYHbIE 3HAHUSI U HayYHbIE METOJIbI
MTO3HAHMUSL.

PazBuTre moO3HAaBAaTENbHBIX I[EHHOCTHBIX OpHUEHTALlMU COJIEpP)KaHUS Kypca XUMHUU
MO3BOJIsIET CHOPMHUPOBATH:

* YBaXXUTEJIbHOE OTHOIIEHNE K CO3UAATEILHON, TBOPUECKOM JESTEIBbHOCTH;

* IOHMMaHHE HEOOXOAUMOCTH 37J0pPOBOTr0 00pa3a KU3HH;

* noTpeOHOCTH B 0€3yCIOBHOM BBIMOJHEHUH MpaBUil O€30MacHOr0 MCIOIb30BaH U
BELIECTB B [1OBCEIHEBHOM JKU3HH;

* CO3HATENBHBIN BBIOOP Oyayiiel mpodecCHOHATbHON AESITETbHOCTH.

Kypc xumum o0namaer BO3MOXHOCTAMHU JJsi  (OPMHPOBAHUS KOMMYHUKAMUBHBIX
yeHHocmell, OCHOBY KOTOPBIX COCTAaBJSIIOT Tpoliecc OOIIeHHs U TpaMOTHAs pedb,
CIOCOOCTBYIOIIHE:

* IPaBHJIbHOMY HCIIOJIb30BAaHUI0 XUMHUECKON TEPMUHOIOTUH;

* Pa3BUTUIO NOTPEOHOCTH BECTH IMAJIOT, BBICIYIINBATh MHEHUE ONIOHEHTA, Y4aCTBOBATh

B JIUCKYCCUU;



* Pa3BUTHIO CMOCOOHOCTH OTKPBHITO BbIpa)kaThb U apryMEHTHPOBAHHO OTCTAaWBATh CBOIO
TOYKY 3PCHHSI.

Oobwaa xapakxmepucmuka yuedHo20 npeomema.

B cucreme ectecTBeHHO-Hay4HOI0 00pa30BaHuUsl XUMHUS KaK y4eOHbIN IpeMeT 3aHUMAeT
BKHOE MECTO B TO3HAHHWHM 3aKOHOB MPHUPOJBI, (HOPMHUPOBAHMHM HAYYHOH KapTHHBI MHpA,
XUMHYECKON TPaMOTHOCTH, HEOOXOIMMOHN Ui TMOBCEIHEBHOW >KU3HH, HABBIKOB 3J0POBOTO U
0e30IacHOro JIJIsl 4esoBeKa M OKpY)Karolllel ero cpeiabl o0pas3a KU3HM, a TaKKEe B BOCIIUTAHUU
9KOJIOTUYECKOW KyJIbTYypbl, (OpMHUpPOBAHUU COOCTBEHHOM MO3UIMM 1O OTHOUICHHIO K
XUMHUYECKON MHPOpMALIUU, TOTy4aeMO U3 pa3HbIX HCTOYHUKOB.

VYcenemHocTh u3ydeHHs ydeOHOro IpeiMeTa CBsi3aHa C OBJIQJCHUEM OCHOBHBIMHU
HNOHATUSAMHU XUMUHU, HaYYHBIMU (paKTaMH, 3aKOHAMH, TEOPHSAMH, MPUMEHEHHEM MOJy4YEeHHBIX
3HAHMH MIPU PELIeHUH MPAKTUYECKUX 3aa4.

N3yuenne xumum Ha 0a30BOM ypOBHE OpHUEHTUPOBAHO Ha  obOeclieyeHue
00111€00pa30BaTEIbHON U 00IEKYIBTYPHON MOATOTOBKHU BBIITYCKHHUKOB.

Conepkanne 0a30BOro Kypca TO3BOJIIET PACKPHITH BEAyHIME HIEH U OTHENbHbIE
MOJIO’KEHUS, Ba)XKHbIE B TO3HABATEIIbHOM W MHPOBO33PEHYECKOM OTHOIICHUU: 3aBUCHUMOCTD
CBOMCTB BEIECTB OT COCTaBa M CTPOEHUS; OOYCIOBJIEHHOCTh IPHUMEHEHHS BELIECTB HX
CBOMCTBAMH; MaTE€pUAIbHOE €IWHCTBO HEOPraHMYECKUX UM  OpPraHMYECKHUX BEIIECTB;
BO3pacTarolas pojib XMMUU B CO3/IaHMHM HOBBIX JIEKAPCTB M MaTE€pUajOB, B SKOHOMHH ChIPbS,
OXpaHe OKpYyKarollel cpebl.

Wzyuenue npeamera «Xumus» B 4acTH (OPMHUPOBAHMS y OOYHAIOIIMXCS HAYyYHOTO
MHUPOBO33pEHHS, OCBOCHHS OOLICHAYYHBIX METOAOB TIO3HAHMS, a TakKKe IPAKTUYECKOro
MPUMEHEHUSI HAyYHBIX 3HAHUN OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3SX C IpeaMeTaMu 00lacTei
€CTECTBEHHBIX, MATEMATUYECKUX U TYMAHUTAPHBIX HAYK.

Mecmo npeomema ¢ yuebnom niamne

Kypc xumuu B cpenneil mkose mpeaycmatpuBaercs DenepaibHbIM T'OCYyAapCTBEHHBIM
00pa3oBaTeIbHBIM CTAHJIAPTOM KaK COCTaBHas 4acTb IpenaMeTHol oOnactu «EcrecTBeHHO-
Hay4HBIC TPEIMETHI.

XuMus BKJIIOUEHA B pa3zen 0a3ucHOro yueOHOro miaHa cpefaHeii mkomnsl «CoaepikaHue,
dbopMupyeMoe y4aCTHUKaMH OO0pa30BaTEIBHOrO IMpOIlecca», MOITOMY OOydYaromuecss MOTYT
BBIOpAaTh XUMHUIO Kak Ha 0a30BOM, TaK M Ha YIUIyOJIEHHOM YypOBHE HWJIM e, B KauecTBE
aNbTEepPHATUBBI BBIOPATh HHTErPUPOBAaHHBIN Kypc « EcTecTBO3HaHUEY.

B 0GasucHoM y4yeOHOM TIaHe OOIIE00pa30BATEIBHBIX OPraHU3aAlHi H3YYCHHE XUMHH

npoBoauTcs U3 pacuéra 1 wac B Henemro (70 gacoB 3a 1Ba roga oOydeHUs), B COOTBETCTBUU C



KOTOpPBIM U pa3paboTaHa AaHHas pabodas mporpamMma IO XMMHH [JIi CpPEeIHEro oOIero
o0Opa3oBaHMs Ha 0A30BOM YpOBHE.

Ilennocmmuole opueHmupsvl CO0EPIHCAHUA YUEOHO20 NPEeOMema XUMUus

[lenHOCTHBIE OPUEHTUPBI KypCca XUMHUHU B IIKOJIC OMPEACISIOTCS ClIEU(PUKON XUMHUHU KaK
Hayku. [loHATHE «IIEHHOCTW» BKIIOYAET E€IUHCTBO OOBEKTHBHOrO (caM OOBEKT) W
CyOBEKTUBHOIO (OTHOLIEHHWE CyObEeKTa K OOBEKTy), MOITOMY B KaueCTBE ILIEHHOCTHBIX
OPUEHTHUPOB XMMHUUYECKOT0 OOPa30BaHUS BHICTYMAIOT OOBEKTHI, U3ydyaeMble B Kypce€ XUMHH, K
KOTOpOMY y oOydaronuxcsi GopMupyercs IeHHOCTHOE OTHOIIeHHE. [Ipu 3ToOM BeaylIyro posb
WUTPalOT MO3HABaTEJIbHBIE IIEHHOCTH, TaK KaK JAHHBIM y4yeOHBbIM MmpeaMeT BXOAUT B TPYIITy
MPEeIMETOB TO3HABATEIBHOIO IIMKJIA, TJAaBHAs Lelb KOTOPBIX 3aK/I0YaeTcs B HW3YYEHUU
HPUPOIBL.

ITnanupyemsie nuunocmuvle pezyarvmamut océoenusn OO0II:

. OpHeHTaIMsl OOYy4YaroIUXCs Ha JOCTIKEHHWE JMYHOTO CYACThS, peaTn3alnio
MO3UTUBHBIX JKU3HEHHBIX TMEPCIEKTHB, WHHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh W
CIOCOOHOCTh K JHMYHOCTHOMY CaMOOIPENETICHUIO, CIIOCOOHOCTh CTaBUTh II€IM U CTPOUTH
KU3HEHHBIC TUIAHBI;

. TOTOBHOCTh W CIIOCOOHOCTH 00€cCreunuTh ce0€ M CBOMM OJIM3KUM JIOCTOMHYIO
JKW3HB B MPOLECCE CAMOCTOSTEIBHOM, TBOPUYECKOM U OTBETCTBEHHOM I€SATEIbHOCTH;

. TOTOBHOCTH W  CHOCOOHOCTh  OOYYarOmMXCS K OTCTAaMBAHHUIO JIMYHOTO
JOCTOMHCTBA, COOCTBEHHOT'O MHEHHMSI, TOTOBHOCTh M CITOCOOHOCThH BBIPA0ATHIBATH COOCTBEHHYIO
MO3UIIUIO TI0 OTHOIICHUIO K OOIIECTBEHHO-TTOJMTHYCCKUM COOBITHSM MPOIUIOTO U HACTOSIIETO
Ha OCHOBE OCO3HAHMSI U OCMBICIICHUS MCTOPHH, TYXOBHBIX IIEHHOCTEW M JIOCTH)KCHHUH HaIlIeH
CTpaHBbI;

. MPUHATHE U pean3alusl eHHOCTEH 310pOoBOro M 0e3omacHoro o0pasa >KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (U3UYECKOMY U
IICUXOJIOTUYECKOMY 37I0POBBIO;

. HEMPUITHE BPEIHBIX MMPUBBIYEK: KyPEHUs, YIOTPEOICHHS aJIKOT0JIsl, HAPKOTHUKOB.

. HPABCTBEHHOE CO3HAHUE W TMOBEICHHE HAa OCHOBE YCBOCHHS OOIIECYETOBEUECKUX
LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHWS M TOBENEHUS B MOIUKYJILTYpPHOM MHpPE, TOTOBHOCTH U
CIOCOOHOCTH BECTH AUAJIOT C IPYTUMHU JIFOJIbMU, TOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTh
o0mye eI U COTPYAHUYATh I UX JOCTHKEHUS;

. CIOCOOHOCTh K COMEPESKUBAHUIO M (HOPMUPOBAHUE MO3UTUBHOTO OTHOIICHUS K
JIOJSM, B TOM YHCJ€ K JIMIAM C OTPAaHWYEHHBIMH BO3MOXHOCTSIMU 3/10POBbSI U MHBAJIHIAM;
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY U TICHXOJIOTHYECKOMY

3I0POBBIO IPYTUX JIOJIEH, YMEHUE OKa3bIBaTh MEPBYIO TOMOIIIb;



. (dbopMupoBaHUE BHIPAKEHHOW B NMOBEICHUN HPAaBCTBEHHOM MO3UIIMU, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEJIbHOMY BBIOOpY jJ00pa, HPaBCTBEHHOI'O CO3HAHHMS W IOBEACHHUS Ha
OCHOBE YCBOCHHsSI OOIIECUYCIIOBEYCCKMX I[EHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, JIOJTA,
CIPaBeUIMBOCTH, MUJIOCEPAUS U APYKETOOUS);

. pa3BUTUE KOMIIETEHIIUH COTPYIHUYECTBA CO CBEPCTHUKAMU, AETHbMH MIIAJIIIETO
BO3pacTta, B3pOCIHBIMH B  00pa3oBaTeNbHON,  OOIISCTBEHHO  IMOJE3HOW,  y4eOHO-
MCCJICZIOBATEIHCKOM, TPOSKTHON M IPYTHX BUAX JCSITCIHHOCTH.

. MHUPOBO33PEHHE, COOTBETCTBYIOIICE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIAJCHHUE JOCTOBEPHOMN
uH(popMaIeil 0 MEepeaOBhIX TOCTIKEHUSX M OTKPHITHSX MHUPOBOH M OTCUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U O0IIECTBa;

. TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMO0OpPa30BaHMIO, HA
MPOTSHDKCHUH BCEH JKM3HH, CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEIIHON MPO(eCcCHOHATBEHON M OOIIECTBEHHOM IEATENBHO CTH;

. AKOJIOTHYECKasi KyJIbTypa, O€pekHOE OTHOUIEHHSI K POAHOW 3emiie, MPHUPOIHBIM
6orarctBaM Poccum u mMupa; MOHMMaHHE BIMSHUS COIUATBHO-3KOHOMHYECKHX IPOIECCOB Ha
COCTOSIHME TPHPOJIHOW W COIHUATBHOH CpeIbl, OTBETCTBEHHOCTh 3a COCTOSHHE MPHUPOIHBIX
pPEeCypCcOB; YMEHHUSI W HABBIKM Pa3yMHOTO MPHUPOJOMOIH30BAHUS, HETEPIUMOE OTHOIICHHE K
JNEUCTBUSIM, TPUHOCSIIAM BpEJ SKOJOTUHU; MPHOOPETEHHE ONbITa HSKOJIOr0-HalpaBICHHON
NesITeNTbHOCTH;

. 3CTETUYCCKOE OTHOIIEHUS K MUPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

. OCO3HaHHBIA BBIOOp Oynymield mpodeccuu Kak MyTh M CIOCO0 peanm3aluu
COOCTBEHHBIX KU3HECHHBIX TIJIAHOB;

. TOTOBHOCTh O0YyYalOUMXcA K TPYAOBOU MpodecCHOHATBLHON AesTeIbHOCTH KaK K
BO3MOXXHOCTH  y4acTUsi B  pELIEHUH JIMYHBIX, OOIIECTBEHHBIX, TI'0OCYIapCTBEHHBIX,
00IIEHAIIMOHATIBHBIX TTPOOIIEM;

. MOTPEOHOCTh TPYAHMTHCS, YBAKEHUE K TPYAYy H JIOASIM TPYyAa, TPYIOBBIM
JOCTH)KEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOILICHUE K Pa3HBIM BHAAM
TPYAOBOM JIESTEIIbHOCTH;

. FOTOBHOCTh K CaMOOOCITY)XMBAHUIO, BKIIOYas OOy4YEeHHE W BBIOJIHCHUE

JIOMAIIHUX 00sI3aHHOCTEIA.



Pecynamuenvie ynusepcanvhoie yueonvie oeiicmeusn

BpInyCKHUK Hay4YHuTCH:

. CaMOCTOSITEJIbHO OIpeAeNsaTh eI, 3aJaBaThb HapaMeTpbl M KPUTEPUH, IO
KOTOPBIM MOKHO OIPEJEIUTh, YTO LIeJIb JOCTUTHYTA;

. OILICHMBATh BO3MOXKHBIE TIOCJIEICTBUS JOCTIKEHHUS IIOCTaBJICHHOW MLeIu B
JeATeNbHOCTH, COOCTBEHHOW J>KM3HM U OKM3HM OKPYXKAIOIIMX JIIOAEH, OCHOBBIBAsCh Ha
CO00pakeHUAX ITUKU U MOPAJIH;

. CTaBUTh W  (QOpMYyIHpOBaThH COOCTBEHHBIE 3aJayd B  00pa3oBaTENbHOM
JeATeNbHOCTH U )KU3HEHHBIX CUTYalUsX;

. OLICHMBATH PECYPCHI, B TOM YHCIIe BpeMS MU JApPYrue HeMaTepHuajbHBIE PECypCHI,
HEoOXOUMBbIe [T JOCTHKEHUS [TOCTABICHHON 1L1eNH;

. BbIOMpPATh MyTh JOCTMXKEHUS L€, IIJJAHUPOBATh pellIeHHe IMOCTaBIEHHbIX 3374,
ONITHMHU3HPYS MaTepHaIbHbIC M HEMaTepHaIbHBIE 3aTPATHI,

. OpraHu30BbIBATH () (HEKTHBHBII MOMCK PECYPCOB, HEOOXOAMMBIX JUJISl TOCTHKCHUS
IIOCTABJICHHOM L1eJH;

. COIOCTABJIATH IOJIyYEHHBIM pPE3yJbTaT AEATENBHOCTH C MOCTaBJICHHOW 3apaHee
LEJIBIO.

Ilo3nasamenvhvie ynueepcaivnole yueonvie oeiicmeus

BbInyCKHUK HAYYHTCH:

D HUCKaThb M HaXOJHWTh OOOOIICHHBIC CIIOCOOBI pelICHUs 3aja4y, B TOM YHCIE,
OCYIIECTBJIATh PAa3BEPHYTHIM HHGOPMAIIMOHHBIA MOWCK M CTaBUTh Ha €ro OCHOBE HOBBIE
(yueOHbIe 1 TO3HABATENbHBIC) 3a/1a4H;

. KPUTHYECKH OLICHWBATh M MHTEPIPETUPOBATH MHPOPMAILIHIO C pa3HBIX MMO3MIUH,
pacro3HaBaTh M UKCHPOBATH MPOTUBOPEUNS B MHPOPMAITUOHHBIX UCTOYHHUKAX;

. UCIONB30BaTh  pa3JM4YHble  MOJEIbHO-CXEMAaTHYECKHE  CpeicTBa I
Ipe/ICTaBJIEeHUs CYLIECTBEHHBIX CBA3€H M OTHOLIEHUH, a TaKkKe MPOTUBOPEUMi, BHISBICHHBIX B
MH(POPMALMOHHBIX HCTOYHHUKAX;

. HaXOMUTh W TPHUBOJUTH KPUTHUYECKHE ApryMEHTHl B OTHOIICHHH IEHCTBHHA U
CY)KI€HMH JIpyroro; CHOKOMHO W pa3yMHO OTHOCUTHCS K KPUTHUECKHM 3aMEUaHUsIM B
OTHOUIEHUU COOCTBEHHOI'O CYXJIEHHS, PACCMaTPUBATh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHUS;

. BBIXOJUTh 32 PaMKH y4eOHOro ImpenMera M OCYHIECTBIIATH LeJICHaNpaBICHHbBIN
MTOMCK BO3MOXHOCTEH JIJIsl HIMPOKOT0 epeHOca CPEACTB U CIIOCOOOB JeiCTBUS;

. BBICTPAaWBaTh HMHIUBUAYAJIbHYI0O OOpPa30BaTENbHYIO TpPAEGKTOPHIO, YYHTHIBAs
OrpaHHYEHHSI CO CTOPOHBI APYTUX YYACTHUKOB M PECYPCHBIEC OI'PaHUYCHHS;

(] MCHSATH U YACPKUBATH PA3HBIC ITO3UIIUU B MO3HaBaTCIbLHOMN JACATCIIbHOCTH.



Kommynukamuenwie ynueepcaipHvle yueoOHbvle 0elicmaeus

BpInyCKHUK Hay4YHuTCH:

. OCYILECTBJIATh JEJIOBYIH0O KOMMYHHKALIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIBIMU (KaK BHYTPU OOpa30BaTENHHOW OpPraHHW3allid, TaK M 3a €€ MpeleiaMu), moa0upaTh
MapTHEPOB JJIS  JEIOBOH KOMMYHHMKAIIMM HCXOIsl M3 COOOpa)K€HUH pPe3yIbTaTHBHOCTH
B3aUMOJCHCTBUS, @ HE JUUYHBIX CUMIIaTH;

. MPU  OCYIIECTBIICHUHU TPYNIOBOW pabOThl OBITh KaK pPYKOBOAUTEIEM, TaK U
YJICHOM KOMAaHJbl B Pa3HBIX POJISIX (TEHEpaTop WIeH, KPUTHUK, UCTIOJHHUTENb, BBICTYMAIONIHH,
JKCIEPT U T.11.);

. KOOPJIMHUPOBATh U BBINOJHATH pab0OTy B YCIOBHSX PEaIbHOIO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICHCTBU;

o pa3BEpPHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOK TOYKY 3PEHHS C MCIOJIb30BAaHUEM
aJICKBATHBIX (YCTHBIX M TUCBMEHHBIX) SI3BIKOBBIX CPENICTB;

. pacno3HaBaTh KOH()IMKTOrEHHBIE CUTYallUd M MPEAOTBPAIaTh KOH(QIUKTHI 0 UX
aKTUBHOW (a3bl, BBICTPAMBATh JCJIOBYHD W 00pa30BaTEIbHYH KOMMYHHUKAIUIO, H30eras
JINYHOCTHBIX OLIEHOYHBIX CYKJICHHUH.

Ilpeomemmubwie pesyrvmamel.

BorinyckHuK Ha 0230BOM YPOBHE HAYUHMTCH:

o pacKpbIBaTh Ha IpUMepax pojb XUMHH B (OPMUPOBAHUU COBPEMEHHOW HAYYHOU
KapTUHBI MUPA U B TIPAKTUYECKON JIEITEIHbHOCTH YEIOBEKA;

. JEMOHCTPUPOBATh Ha MpPUMEPaX B3aMMOCBA3b MEXKIY XUMHEH H APYrUMH
€CTEeCTBEHHBIMU HayKaMH;

. packpblBaTh Ha INpUMEpPax TMOJOKEHUS TEOPUHM XUMHYECKOrO CTPOCHUS
A.M. bytneposa;

o noHuMath pusudeckuii cmbich [lepuoamdeckoro 3akona J[.M. MenjaeneeBa u Ha
€ro OCHOBE OOBSCHSITH 3aBUCHMOCTh CBOMCTB XHMHUYECKHX JJIEMEHTOB M OOpa30BAaHHBIX MU
BEILIECTB OT 3JIEKTPOHHOIO CTPOEHUSI ATOMOB;

. OOBSICHATD MPUIUHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIMX MPEACTABICHUM
00 X COCTaBE U CTPOCHHH;

o MPUMEHSTh TpaBUJIa CUCTEMATHYECKOM MEXKIyHApOIHOM HOMEHKIATYphl Kak
CpenCcTBa pa3InueHUs U UACHTHU(UKAIIMK BEIIECTB 110 UX COCTABY M CTPOCHUIO;

. COCTaBJIATh MOJICKYJSIPHBIE M CTPYKTYpHBIC (DOPMYJIBI OPraHMYECKHX BEIICCTB
KaK HOCHUTeled WH(POPMAIMK O CTPOCHHH BEIECTBA, €r0 CBOWCTBAX W IMPUHAUICKHOCTH K

OTIpPEEIICHHOMY KJIaCCy COEIUHEHUMH;



. XapaKTepru30BaTh OPraHUYECKUE BEIIECTBA IO COCTAaBYy, CTPOECHUIO M CBOICTBaM,
YCTaHABJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBS3M MEXY JTaHHBIMU XapaKTEPUCTUKAMU BEIECTBA;

. IIPUBOJUTH IIPUMEPbl XMMHYECKUX PEAKUUN, DPACKPBIBAIOIIUX XapaKTEpHbIE
CBOMCTBAa THUIMYHBIX IPEACTABUTENCH KJIACCOB OPraHMYECKHX BEIIECTB C LEJIBI0 HX
uAeHTH(GUKAUU U 00BSICHEHNS 00IaCTH ITPUMEH CHHUS,;

. [IPOrHO3UPOBATh BO3MOYKHOCTH IIPOTEKAHMS XUMHUYECKHX DPEAKLUUNA Ha OCHOBE
3HaHMUN O TUMaX XUMUYECKOM CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHOM CTOCOOHOCTH;

. HCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOEHUU M XUMUYECKHX CBOMCTBAxX BEIIECTB
1151 0€30MacHOr0 MPUMEHEHHUS B IPAKTHYECKOM eI TeIbHOCTH;

. IPUBOAUTH IPUMEPHl IMPAKTHUUECKOIO HCIOJIb30BAHUS MPOAYKTOB NepepadoTKu
HEe(QTH U PUPOTHOTO ra3a, BHICOKOMOJIEKYJISIPHBIX COEIMHEHHH (MOMUATUIIeHA, CHHTETUYECKOT O
KayudyKa, alleTaTHOTO BOJIOKHA);

. IIPOBOJUTL OIBITBI 110 PACHO3HABAHUIO OPraHUYECKMX BEIIECTB: TJIHILIEPUHA,
YKCYCHOM KHCJIOTBI, HEIIPEAENbHbBIX )KUPOB, TIIOKO3bI, KpaxMalia, O€JIKOB — B COCTABE MUILEBHIX
IPOAYKTOB U KOCMETUYECKUX CPEICTB;

. BIIQJICTh TMpaBWJIAMH U TpUeMaMu 0€30MacHOil paboThl € XUMUYECKUMU
BELIECTBAMHU U J1a00OpaTOPHBIM 000PYJOBaHUEM;

. YCTaHAaBIMBATh 3aBHCHUMOCTh CKOPOCTM XHMHUYECKOW pEAKUUU M CMELICHMS
XMMHUYECKOTO PaBHOBECHS OT pPAa3IMYHBIX (DAKTOPOB C LIENBIO OMPEACTCHUS ONTHMAJIBHBIX
YCIIOBUM MTPOTEKaHUS XMMUYECKUX ITPOLECCOB;

. MIPUBOIUTH NIPUMEPBI TUAPOIIN3A COJIEH B TOBCETHEBHOW KU3HH YEJIOBEKA,;

. MIPUBOJIUTH MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI B IPUPOJE,
MIPOU3BOACTBEHHBIX IIPOLIECCAX U )KU3HEAEATECILHOCTH OPraHU3MOB;

. IIPUBOAUTD IPUMEPHI XUMUYECKUX PEaKLUi, PACKPHIBAIOLINX OOLIME XUMUYECKUE
CBOMCTBA MPOCTHIX BEILIECTB — METAJIIOB U HEMETAJIJIOB;

. MIPOBOJIUTH PAacyeThl Ha HAXOXKJIEHUE MOJIEKYJISIPHON QOpMYJIIBI YTIIeBOAOpOIA 10
MIPOAYKTaM CTOPAaHHUS M IO €ro OTHOCHTEIBHOM INUIOTHOCTHM M MAacCOBBIM JOJIIM JJIEMEHTOB,
BXOJAILUX B €r0 COCTAB;

. BIIQJIETh TMpaBwiIaMu Oe3omacHOro oOpalieHuss C eAKUMH, TOPIOYHMH U
TOKCHYHBIMH BEI[ECTBAMH, CPEICTBAMH OBITOBOM XUMUMU;

. OCYIIECTBJIATh  IMOMCK  XMMHUYECKOM  HMHpOpManMM [0  Ha3BaHUSM,
uAeHTU(UKATOpaM, CTPYKTYPHBIM (OpPMYJIaM BEIIECTB;

. KPUTUYECKM OIEHMBAThb M WHTEPHPETHUPOBATh XUMHUYECKYIO0 HH(pOpPMAIHIO,

COZIEpKAIIyIOCs B COOOIIEHHUSIX CPENICTB MACCOBOM MH(popMaIuu, pecypcax MHTepHETa, HAYYHO-



HOMYJISIPHBIX CTAThSAX C TOYKU 3PEHHS €CTECTBEHHO-HAYUYHOW KOPPEKTHOCTH B IICJISIX BBISBJICHUS
OIMOOYHBIX CY)KJICHHI U (OPMUPOBAHUS COOCTBECHHOM MO3HIINH;

. NPEACTABIATh IMYTH pPEHICHHs] TJIOOANBHBIX MPOOIEeM, CTOSIMX Tepes
YeIIOBEYECTBOM: 3KOJIOTUICCKHX, YHEPIETHUYCCKUX, ChIPhEBBIX, U POJIb XUMUU B PEIICHUU ITHUX
pooIeM.

BbInyCKHUK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUThHCS:

. WUTIOCTPUPOBATh Ha MPUMEpax CTAHOBIICHUE W SBOJIOIMIO0 OPraHUYECKONH XUMUU
KaK HayK{ Ha Pa3JIMYHBIX UCTOPUUYCCKUX ITAlaxX e¢ Pa3BUTHUS;

. UCIONh30BaTh METOABl HAYYHOTO TMO3HAHUS TPHU BBINOJHEHUH TPOEKTOB U
y4eOHO-UCCIIEIOBATENILCKUX ~ 33/lad 10 HW3Y4YCHHIO CBOWCTB, CIOCOOOB TONYYCHHS W
pacro3HaBaHHs OPraHUYECKUX BEIIECTB;

. OOBSCHATH TIPUPONLY U CIOCOOBI 0OpPa30BaHUsI XMMUYECKON CBSI3U: KOBAJICHTHOMN
(monsipHOI, HEMOJIAPHOW), MOHHOW, METAJUIMYECKOM, BOJOPOJHOM — C IETbI0 OMpeaeTeHUs
XHUMHYECKON aKTHBHOCTH BEIIECCTB;

. yCTaHABIIMBATh MEHETUYECKYIO CBSI3b MEXIY KJaccaMH OPraHUYECKHX BEICCTB
U1 00OCHOBAaHMS NPUHIMIMAIBHON BO3MOXXHOCTH TOJYYEHHS OPraHUYECKUX COCAMHEHHU
3aJJaHHOT'O COCTABa U CTPOCHHSI,

. YCTaHABIIMBATh B3aMMOCBS3U MEXKIy (GakTaMd W TEOpUEH, TNPUYNHOU U
CIIEZICTBHEM IIPU aHAIM3€ MPOOJIEMHBIX CUTYaIli ¥ 00OCHOBAaHUM NPUHUMAEMBIX pEIICHUN Ha

OCHOBE XUMHNYECKUX 3HAHUI.



Temaruyeckoe miianuposanue 10-11 kaacc

Tematnueckoe mianupoBanue(10 kacc)

No HazBanue paznena, riaB KonnuectBo uacoB
YPOKOB Bcero N3 Hux (hopMbI KOHTPOIIS)
KOHTPOJIbHBIX | PAKTUIECKUX
paboT paboT
1 IIpenmeT OpraH4ecKor XUMUU.
Teopus cTpoeHus1 OpraHMUECKUX 3 - -
coenuHeHnit A. M. bytneposa
2 YTIeBOIOPOABI ¥ UX TIPUPOIHBIC
9 1 -
UCTOYHHUKU
3 Kucnopoxa- u a3orconepkamime
8 - -
OpPraHUYECKUE COCIIHCHHS
4 AzoTrcoaepxkalue COeTMHCHUS 8 1 2
5 [TonmuMmepsl, muacTMacchl, 3 ) 1
KaydyKH, BOJIOKHA
6 XUMUSI U )KU3Hb 4 1 -
Hroro 35 3 3
Tematnueckoe miuanupoanue(ll kmacc)
Ne ypokos HaszBanue paznena, rias KoymuectBo yacos
Bcero N3 Hux (hopMbI KOHTPOIIS)
KOHTPOIIbHBIX MIPAKTHYECKUX
pabdoTt pabor
1 Beenenue
1 1 -
2 CtpocHue BelecTBa 17 1 3
3 XUMHUYECKHUE PEaAKITTU 8 1 2
4 BeiectBa u ux coiicrsa 9 - -
6 Utoro 35 4 5




OcHoBHOe coaepxkanue Kypca xumuu 10-11 kiace.

Ba3oBbliii ypoBeHnb. OcHOBBI oOprannyeckoi xumun 10 kiacc.

Tema Nel. Ilpeomem opzanuueckou xumuu. Teopus cmpoeHus op2aHu4uecKuUx
coeounenuit A. M. bymaeposa

IIpeamer opranmuyeckoii xumuu. IIpupoaHbie, HCKYCCTBEHHbIE M CHHTETHYECKHE
opraHuyeckue coeauHeHusi. OpraHWYecKHe BEIIECTBA: IPHUPOIHBIC, HCKYCCTBEHHBIE U
cuHrernueckue. OcoO0EHHOCTH COCTaBa U CTPOEHHUS OPraHMYECKUX BellecTB. Butammsm u ero
kpax. [lonsiTne 00 yrieBomoponax.

Teopus CTPOEeHMS OPraHMYeCKUX  COeJMHECHWH.  YINIEPOAHBIM  CKeJIET.
T'omosornueckmii psaa, romosioru. BanentHocts. CTpyKTypHBIE (GOpPMYNIBI — TMOJHBIE U
cokpauiéunble. [IpocTrie (onMHapHBIE) M KpaTHbIE (ABOWHBIE M TpOWHBIE) CBs3U. M30oMepnl u
n3omepus. B3auMHOe BIIMSHHE aTOMOB B MOJIEKYJIE.

Kinaccnpukanuss u HOMEHKJATypa OpPraHMYecKHX COeJHHeHMH (Ha mnpuMepe
aakanoB). [IpuHOMIBI KJIaccUQUKAIMM OpraHUYecKuX coequHeHuil. Cucrematuyeckas
MEXJIyHapOIHAs HOMEHKJIaTypa U MPUHIIUIBI 00pa30BaHMs Ha3BAaHUN OPraHUYECKUX BEUIECTB.

Jemoncmpayuu. Hekotopbie o01e XuMHUYECKUE CBOICTBA OpraHMYECKUX BEIIECTB: UX
TOpeHue, TJaBlieHHe U oOyrimmBaHue. Mojenu (mapocTep)kHEBble U O0BEMHBIE) MOJIEKYI
OpPraHMYEeCKUX COEAMHEHUH pas3HbIX KjaccoB. OmpeneneHue 3JIE€MEHTHOIO  COCTaBa
OpTraHUYECKUX COCAUHCHUN.

Jlabopamopnwie onvtmut YI3roToBIIEHNE MOJENIEN OPraHUYECKUX COCTUHEHMII.

Tema Ne2. Y2n1e6000po0dsl u ux npupooHsle UCHOYHUKU.

IIpeaeabHbie yriueBoaopoabl. Asikanbl. Onpeaenenue. [ oMOTOruueckuil psja alkaHOB U
ero obuast gopmyna. CTpyKkTypHast mzomepus yrieponHo uenu. Panukansl. Homenknarypa
ankaHoB. XMMHUYECKHE CBOMCTBA aJIKAHOB: FOPEHHE, PEeaKIMK 3aMelleHus (raJoreHupoBaHue),
peakuus pa3IoKEeHUs] MeTaHa, peakUus JeruIpupoBaHUs TaHa.

HenpeneabHble yriieBoAOPOAbI.AJIKeHBI. OTWICH. [OMOJOrMYECKHMH Ps AJIKEHOB.
Homenxkmarypa. CtpykrypHass u3oMmepus. IIpoMBINUIEHHOE IONyYeHUE AJKEHOB: KPEKHHI U
JNEeruIpupoBaHre ankaHoB. Peakuus peruapaTtanuu 3TaHONA, KaK JaOOpaTOpHBIM criocod
MOJIy4eHUs] 3TUJICHA. Peaknun mnpucoenuHeHus: TrUApaTalus, THAPOTraJoreHupOBaHUE,
rajoreHUpOBaHUE, [OJIMMEpU3ALUH. IIpaBuno MapKoBHHKOBA. Oxucnenue
ankeHoB.KauecTBeHHbIE peaKIIMy Ha HETIPEAENbHBIE YITIEBOAOPOIBI.

Aaxaguenbl. Kayuykn. Homenknarypa. Conpskénnbie nuensl. bytaanen-1,3, uzonpen.
Peaknus JleObeneBa. Peaknum npucoenvHeHus —ankagueHoB. Kayuyku:  HaTypasbHBIM,

cuHTeTH4eckue (OyTaareHOBbI, N30NMPEHOBLIH). Bynkanu3zanus kayuyka. Pesuna. D00HUT.



Anxunbl.O0mas XapakTepucTuka Tromojorudyeckoro psaga. CnocoObsl oOpa3zoBaHUs
Ha3BaHU AJIKUHOB. XHUMHUYECKHE CBOMCTBA alleTUJIEHA: TOPEHHUE, PEaKI[UU MPUCOETUHECHUS:
TUIpOraJIoreHUPOBaHKeE, TajloreHupoBanue, ruapaTanus (peakuust Kyueposa), — ero nosnydeHue
1 IpUMEHEHUE. BUHMIIXJIOPHU U €ro MOJMMEpU3alysl B OJUXJIOPBUHUII.

ApeHbl.beH30/1, Kak INpeACTaBUTENb ApPOMAaTHYECKUX YyrieBopoponoB. CTpoeHue ero
MOJIEKYJIBl U CBOWCTBA (PM3NUECKHE U XMMUYECKHE CBOWCTBA: TOPEHHE, PEAKLIUU 3aMEIIeHUs —
rajioreHupoBaHue, HuTpoBanue. [lonyyenue u npuMeHeHrne 6eH3o7a.

IIpuponubiii 1 nomyTHBINA ra3el.CocTaB NpUPOAHOro raza. Ero Haxox1eHue B MpUpoze.
[IpenmymiecTBa NpUPOIHOro raza Kak TOIUIMBA. XUMHUYECKas MepepaboTKa MPUPOIHOIO rasa:
KOHBepcHs, upoiau3. CUHTE3-Ta3 U €ro IpUMEHEHUE.

[TommyTHbIE Ta3bl, uX cocTaB. [lepepaboTka MOMyTHOro raza Ha (pakiIMM: CyXOil ras, MpomaH-
OyTaHOBasi CMeCh, Ta30BbIN OCH3HH.

HedT1s u cnocodnl eé nepepadorku. CoctaB HedTH u €€ mepepaboTKa: MEeperoHka,
KpekuHr, pudopmuHr. Hedprenponyktsl u ux mnosyueHue. IloHsTue o0 OKTaHOBOM HHCIIE.
XUMHYECKHE CII0COObI MOBHIIIIEHNUS KayecTBa OEH3MHA.

Kamennblii yrosb u ero nepepadorka. KokcoBaHre KaMEHHOTO YISl U €r0 MPOIYKTHI:
KOKCOBBIH a3, aMMHayHas BoJa, KAMEHHOYToJIbHas cMoJIa, Kokc.['a3udukarus kaMeHHOro yIis.

O0001eHNe U CHCTEeMATHU3AIUS 3HAHUH N0 TeMe «YIIIeBOA0POAbI».

KonTpoabHas padora Ne 1 no teme «YriieBogopoabD).

Hemoncmpayuu. IopeHHE IpPENCIBbHBIX W HENPEIEIbHBIX YITIEBOLOPOAOB: METaHa,
3TaHa, aneTuieHa. KauecTBeHHbIe peakiui Ha HempeaeibHbIe YITIeBOAOPOIbl: 00ecBeurBaHe
STUJIEHOM M alleTUJICHOM pPacTBOPOB IepMaHraHara Kaius u OpomHOW Bombl. OTHOLIECHHE
OeH30M1a K 9TUM OKuciuTensM. Jlernaparanus staHona. ['unponms kapouaa kansius. Komnekuun
«Hed1p 1 HepTenponykTs», «KamMeHHBII yrosib ¥ NpOAYKTHI €ro nepepadboTkuy, «Kayuykmy.
Kapra none3nsix uckonaemoix PO.

Jlabopamopnsie onvimpl.OOHapyX eHHE TPOAYKTOB TropeHus cBeud. lccrnemoBanue
CBOMCTB Kay4yKOB.

Tema Ne3. Kucnopoo- u azomcoodepicaujue opzanuieckue coeOuHeHus

Onnoaromuble cnupThl. Onpenenenue. DyHKUMOHAIbHAS TUAPOKCUIIBHAS TpYyIIA.
Tomonoruueckuit  psig  TpeAedbHBIX  OAHOATOMHBIX  CIUPTOB. M3oMepuss TOJOXKEHUS
(byHKUMOHANBHOHN Tpynnbl. BonoponHas cBs3b. XMMHUECKHE CBOWCTBA CIIUPTOB. AJIbJIETHAHAS
rpynna. Peakuus ostepudukanuu, ciaoxHsle 3Qupbl. I[Ipumenenue crnuptoB. JlelicTBue

MCTHJIOBOI'O M 3THJIOBOI'O CIIMPTOB HAa OpraHU3M 4YCJIOBCKA.



MHoroaroMHble CHUPTHI. ODTUIEHIIMKOJIb, KaK IPEJCTABUTENb JIBYXaTOMHBIX U
IJIMLEPUH, KaK MpPeACTaBUTENb TPEXaTOMHBIX crnupToB. KauecTBeHHass peakuuss Ha
MHOT0AaTOMHbBIE CIIUPTHI, UX CBOMCTBA, [TOJydeHUe U npuMeHeHue. [onstue 06 anTudpusax.

®enon. CtpoeHue, mojyyeHHe, CBOMcTBA U mpuMeHeHue ¢enona. KauecTBeHHbIE
peakiuu Ha peHon. B3anMmHoe BiIMsIHEE aTOMOB B MOJIeKyJie eHOoa.

Anbaernabl M KeTOHbL.DOpManpAerua M aleTalbAeTui, KaK IIPeACTaBUTENIN
albJEeruJIoB, COCTaB UX MoJieKkyda. DyHKIMOHaJbHAas KapOOHUJbHAs Tpynna. KadecTBeHHBIE
peaknuu Ha anbaerunpl. CBoiicTBa, TMONydeHHE U TNpuUMeHeHHe Qopmanbaeruaa u
aneranpaernaa. Peakuuu mnojumkoHaeHcauuu 18 Gopmanpaeruna. [loHsTHEe O KeToHax Ha
IIpUMeEpE aleTOHA.

KapG6oHoBbIe KHCI0THI. OMOIOrHYEeCKHiA psiji TIPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KkucinoT. JKupHble KapOOHOBBIE KHCIOTHL. XHMHYECKHE CBOHCTBA KapOOHOBBIX KHCIOT.
[Tosy4ueHne u NpUMEHEHHE MYPABBUHON U YKCYCHOM KU CIIOT.

Caoxubie 3¢upsnl. Kupsbl. Peakuus stepudukanuu. Crnoxueie 3¢upsl. Xupbl, nux
COCTaB ¥ T'UJIPOJIu3 (KUCIOTHBIN U eNo4HOM ). MbLia. ['uapupoBaHue ;xupoB.

YrneBoasl, uX KjaaccupuKanus U 3Ha4eHue. [7110k03a 1 1eJ110J103a.

VYrneBoabsl. MoHocaxapuabl. [moko3a kak anpaerunocnupt. Copout. MonodHoKHCIIOe U
cnuproBoe Opokenue. Dorocunre3. [ucaxapuael. Caxaposa. I[lommcaxapuisl: Kpaxmad,
LEJIJTI0JI03A.

Pemenne ynpasxkaennii no reme «Kuciaopoaconepxamue coeiuHeHU».

Tema Ned. A3omcooeprcanjue coeounenus

AMuHbl. AMUHOrpynna. AMUHBI TpelelbHble U apomarnueckue. AHuiuH. [lomyuenue
aMuHOB. Peakuus 3unnna. XuMU4uecKue CBOMCTBA U MPUMEHEHUE aMUHOB.

AMMHOKHCJIOTBI. AMUHOKHCJIOTBI, COCTaB UX MOJIEKYJ] U CBOMCTBa, Kak aM(OTEpHBIX
OPraHUYEeCKUX coeAuHeHui. [nmuuH, kak npeacraBuTeNb aMUHOKUCHOT. [lomyueHue
NOJIMIIETUIOB peaKiel NoJuKOoHieHcauu. [IoHsITHe 0 NenTUAHOM CBS3H.

Beaku. CrpoeHue Monekyn O€NKOB: NEpBUYHAs, BTOPUYHASI MU TPETUYHAS CTPYKTYPHI.
KauecTBeHHbIe peakiiuu Ha O€JIKH, UX TUIPOJIN3, ACHATypalus U OHOJOruuecKue PyHKIuH.

IIpakTnueckass padora Nel «KauyecTBeHHbIe peaKlMM Ha OTAeJbHbIE KJIACChI
OPraHMYeCcKHUX COeAMHEHU».

HykJjenHoBbIE KHCJIOTHI. ITonsiTue 0 OMOTEXHOJOTUH " TeHHOU
unkeHepumu.llepuonsr e€ pa3Butus. Tpu HampaBieHUST OHOTEXHOJIOTMH: TeHHas (WM
TeHeTHYecKas) MHKEHEpHs; KIeTOYHas MHXEeHepHUs, Onosiornueckas nHxeHepus. [ eHeTHuecku
MonuduipoBanueie  opraHusMbl  (I'MO) wu TpancreHHas mponykius. KiioHumpoBaHUe.

NMMo0OUIM30BaHHbBIE (bepMeHTI)I " UX MIPUMCHCHUC.



IIpakTuyeckas padora Ne2«UneHTnukanus opraHnyecKnux coeIMHEHNN».

Pemienne ynpaxHenuii mno Tteme «Kuciaopoacogep:xkammue u a3oTcoaep:Kaime
COeIMHEHUsD.

Kontpoabnass padora Ne2 nmo teme «Kmuciopoaconepskamme M a30TcoAep:Kamue
COCIMHEHUSD.

Hemoncmpayuu. IlonydeHne anpIeruioB OKUCICHHEM criupToB. KauecTBeHHas peakuus
Ha MHOTOATOMHBIE CIHUPTHL. 3aBUCUMOCTHPACTBOPUMOCTH (eHOJa B BOJE OT TEMIIEpATypHI.
BsaumoneiictBue ¢ 6pomHoi Bomoit u xiopuaom kene3a(lll), kak kayecTBeHHBIE peaKklIUU Ha
¢denon. Peakiuu cepeOpsHOro 3epkaia M CO CBEXKENMONYYeHHBIM TuapokcuaoM mernu(ll) mpu
HarpeBaHUM, KaK Ka4eCTBEHHbIE peakIuu Ha aibaerunbl. OOpasubl MypaBbUHOM, YKCYCHOM,
NaJbMUTUHOBOM M CTEAPUHOBOU KHCIIOT U MX PAaCTBOPUMOCTh B BOJE€. AJIbJETH/IHbIE CBOMCTBA U
CBOMCTBAa MHOTOaTOMHBIX CIIMPTOB IIIOKO3bI B peakuun ¢ rugpokcugom  meau(ll).
Wnentuduxanus kpaxmana. KauecTBeHHbIE peakiuy Ha OEJIKHU.

Jlabopamopuvie onvimepr.CpaBHEHHE CKOPOCTM HCIAPEHUs BOABI M JTAHOIA.
PactBopumMoOCTh muuepuHa B Boje. XMMHYECKHE CBOMCTBA YKCYCHOM KucnoThl. OmnpezeneHue
HENpeAeIbHOCTH PAaCTUTENBHOro Macna. VneHTudukanus Kpaxmaia B HEKOTOPBIX MPOAYKTax
nutaHus. M3rotoBiieHne KpaxmalbHOro Kieicrepa. M3roroBieHrne Moaeneil MOJIEKYl aMUHOB.
N3roroBieHne Moaenu MOJIEKYIbl NNIMIKHA.

Tema NeS. Ilonumepot, nnacmmaccol, KAy4yKu, 60J10KHA

Moaumepsi. Knaccudukanuss nonumepoB.ICKyCCTBEHHBIE — MOJIMMEPHI:  IEJUTYJIOHI,
aleTaTHBIN MENK, BUCKO3a, EUTO(haH.

Cunreruyeckue mnojaumepsl.llomumepusanys W TOIMKOHACHCANMS, KaK CIIOCOObI
noyrydeHust nomMepoB. CHUHTeTHUEeCKUe KaydykH. [lomuctupos, TeaoH ¥ MONIMBUHUIXIOPU,
Kak mpeacTaBuTenu niaactMacc. CHHTETHYeCKHE BOJIOKHA: KalPOH, HAMIIOH, KEBIap, JaBCaH.

IIpakTuueckas padora Ne3: «Pacno3zHaBaHue MJIACTMACC U BOJTOKOH».

Jemoncmpayuu. Konnekuuy Kay4yKoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH U U3/ENUN
n3 Hux. DepMEeHTaTMBHOE pa3JIOKEHHE IEPOKCHAA BOAOpOAA C IIOMOIIBIO  KaTajasbl
CBEKEHATEPTHIX MOPKOBU MM KapTodes.

Jlabopamopnvie onvimpl.O3HAaKOMIICHHE C KOJUIGKUMSIMU KayuyyKOB, IUIAaCTMAcC U
BOJIOKOH.

Tema No6. Xumus u sncu3no

Xumus u 310poBbe. Jlekapcrsa, pepMeHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHbIE
BoAbI. [Ipo0s1eMbl, CBSI3aHHBbIE ¢ IPUMEHEHHEM JIEKAPCTBEHHBIX NpenaparoB. XuMus 1

nuia. KanopuiiHOCTD KUPOB, 0€JIKOB U YIVI€BOJ0B.



@epmenTsl, kak mnoHsatue o pH cpeapl. OCOOEHHOCTH CTPOEHHMSI U CBOMCTB
(cenekTuBHOCTL U 3((HEKTUBHOCTH,3aBUCUMOCTh JEHCTBUSA OT Temiepatypsl u pH cpeabl
pacTBopa) ()EpPMEHTOB IO CpPaBHEHHIO CHEOpraHM4YecKMMHKaTanuzatopamu. OpraHusMoB U
npou3BoacTBo.Buramunel.Knaccupukanus sButamuHoB. Butammn «C» Kkak mpencTaBUTENb
BOZOPACTBOPUMBIX BUTAMHUHOB MBUTAMHUH «A» KaK HpEACTaBUTENb KUPOPACTBOPUMBIX
BUTaMUHOB.I'0opMOHBI.IIOHATHEOrOpMOHAXBBINOIHAIOLINX 9H/1OKPUHHYIO PEryIsLuIo
KHU3HEAEITeIbHOCTH OpraHu3MoB. BaskHelmecBolicTBa TOPMOHOB: BbICOKas (pU3HOIOrHYecKast
aKTUBHOCTb, JUCTAHIIMOHHOE JeiCTBHE,0bICTpOe paspyuieHue B TKaHixX. OTnenbHbIE
IIPEJCTaBUTENIM TOPMOHOB: MHCYJIMH U aapeHaauH.IIpodunaktuka caxapHoro auadera. [lonstue
0 CTEPOMIHBIX rOpMOHAX Ha npuMepe
IIOJIOBBIXTOpMOHOB.JIekapcTBa.JIekapcTBeHHAsIXUMHOTEpanui. AHTUOMOTUKU U 1M COAKTEPHO3.
HapkoTtuueckue Beniectsa. Hapkomanus,60ps6a ¢ Hell ¥ poduiiakTuka.

HToroBasi KOHTpPoJibHasA padoTa Ne3 1o Kypcy OpraHnu4eckKoi XuMmH.

HToroBmIii ypok.



Conep:kanne kypca. 11 kiaacc. ba3oBblii ypoBeHb

Beeoenue

BBoaHBIN MHCTPYKTAkK MO TeXHUKe Oe3onacHocTH. [Ipeamer xumuu.

Tema Nel. Cmpoenue eeutecmea

OcHoBHBbIE CBeJleHUs] 0 cTPoeHHMH aTtoMa.CTpoeHHE aToMa: COCTaB sijpa (HYKJIOHbBI) U
aneKkTpoHHass oOomouka. [lonstue o0 wu3oronmax. I[loHsATHE O XUMHYECKOM DJJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsA0M Spa.

DJIeKTpOHHast 000J104Kka. OCO00EHHOCTH CTPOECHHMS IEKTPOHHBIX 000/104eK
nepexoaHbIX 3j1eMeHTOB [loHsTHE O BaleHTHBIX »3MeKTpoHaX. OTOOpakeHHe CTPOEHUs
ANEKTPOHHBIX O000JIOYEK AaTOMOB XHMHUYECKHX 3JIEMEHTOB C IIOMOIIBIO JJIEKTPOHHBIX H
ANEKTPOHHO-Tpaguueckux GopMys. DIEKTPOHHBIE CEMENHCTBA XUMUYECKUX AIIEMEHTOB.
Hepunonnuyecknii 3akoH U nepuoanyeckass cucrema .M. MenneneeBa. IlpoBepounas
padora Nel «Ilepuonnueckass cucrema Mengeaeesa I.M.» dusznueckuil CMbICH NPUHATON B
tabmune . . MenaeneeBa CUMBOJIMKHU: IOPSAJKOBOIO HOMEpa IeMEHTa, HOMepa Mepuoaa u
HoMepa rpynnbsl. Ilpennoceuiku otkpbiTus Ileprnonuyeckoro 3akoHa W TEOPUU XUMHYECKOTO
CTPOEHHUS OPraHUYECKUX COCAMHEHU; POJib JUYHOCTH B UCTOPUM XUMHHU; 3HAUEHUE TPAKTUKU B
CTAHOBJICHHH U Pa3BUTUU XUMUYECKUX TEOPHUH.

Honnass xumuyeckass CBSI3b M HOHHBbIE KpHUCTAJIN4Yeckue pemérku.KaTtnonsl u
AQHUOHBI: WX 3apsAbl U KiIaccH(UKAIMSA MO COCTaBy Ha MPOCThIe U clokHbIe. [IpencraBurenm.
[TonsiTne 006 MOHHOW XMMHUYECKOW CBs3M. MOHHAs KpUCTauIMyecKas pemérka u (u3ndecKue
CBOMCTBa BEUIECTB, 00YCIOBJIEHHBIE ’TUM CTPOCHHUEM.

KoBajienTHasi XxumMu4eckasi CBI3b. ATOMHbIE U MOJIEKYJSIPHbIE KPHUCTAIJIMYECKHE
peéTKU.[IOHATHEO KOBAJEHTHON CBS3U. DJEKTPOOTPULIATENBHOCTD, HEMOMApHAs U MOJSpHAs
KOBAJICHTHBIE CBs3M. KpaTHOCTh KOBaJIGHTHOM CBsi3M. MexaHU3Mbl 00pa30BaHMs KOBAJEHTHBIX
cBsizeli: OOMEHHBIH M JIOHOPHO- aKIenTOpHbIH. [lomApHOCTP MONEKynbl, Kak CIEIACTBHE
HOJIIPHOCTH CBSI3M M T€OMETPUM MOJIeKYNbl. Kpucranianueckue pemérku ¢ 3TUM TUIIOM CBS3U:
MOJIGKYJISIpHBIE ¥ aroMHble. DuU3HYEeCKHe CBOWCTBA BELIECTB, OOYCIOBIEHHBIE TUIIOM
KPUCTA/UIMYECKUX PELIETOK.

Meramnuyeckass  cBsa3b.lloHsATHE OMETAJNIMYECKOW CBSI3M U METAJUIMYECKUX
KPUCTAUIMYECKUX  peliéTkax. @Ou3nueckue CBOIICTBA METAJNIOB Ha  OCHOBE ux
KPUCTAJIJIMYECKOrO cTpoeHus. IIpuMeHeHne MeTajuioB Ha OCHOBE MX CBOMCTB. YUEpHbIE U
LIBETHBIE CIIABHI.

Bopoponnas  xumuueckasi  CB#A3b.MEXMOJIEKYISIpHassT W BHYTPUMOJIEKYJISIpHAs
BOJIOPO/IHBIE€ CBSI3U. 3HAUCHHE MEXKMOJIEKYJISIPHBIX BOJAOPOAHBIX CBS3€H B MpPUPONE U KU3HHU

YCJIOBCKA.



[Honumepsl opranuveckne W Heopranuveckue.llomyyeHue mHoJuMepoB peakUUSIMU
MOJIMMEPU3ALMY U MOJUKOHACHC A, BaxkHeliline npeacTaBUTENN MJ1acTMacc U BOJIOKOH, UX
MOJTy4YE€HHUE, CBOMCTBA M TmpuMeHeHue. IloHATHE O HEOpraHM4ecKux IMOoJIUMEepax M UuX
IIPEICTABUTEIIN.

I'a3000pa3Hble BemecTBa. ArperaTHble COCTOSIHUSI BemiecTBa. ['a3pl. 3akoH ABoraupo
JUIst Ta30B. MossipHbIi 00beM ra3000pa3HbIX BEUlecTB (P H. Y.).

IIpakTnueckas padora Nel «IlosryueHue, pacno3HaBaHue U COOMpPaHue ra3oB».

Kuakue BemecrBa. Xuakoctu. Mcnonb3oBanue Boabl B OBITY W Ha MPOU3BOJICTBE.
MuHepasbHbIE BOABI.

Teepasbie BemecTBa.llpoBepounasi padora Nel « Arperarupie COCTOSIHUSI BELIECTB).

Amop¢HbIe BelecTBa M KPUCTAIJIMUYECKHE BEIIECTBA, WX OTJIMYHMTEIbHBIE CBOICTBA.
Tunel kpucrasmueckux pemerok. Kpucrannuueckas pemerka. MonHble, meraimmueckue, 13
ATOMHBIC W MOJIEKYJSIPHBIC KPUCTAIIMYECKHE PEHICTKH. 3aBUCUMOCTh (PHU3UYECKUX CBOWCTB
BEIECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKH. AJITIOTPOIIHS.

JlucnepcHble cUCTeMbI U pacTBopbl. [loHATHE omucriepcHO# (a3ze W AMCIEPCUOHHOM
cpene. ArperaTHOe COCTOSHUE pa3Mep dYacTull ¢a3bl, KaK OCHOBA U1 KJacCU(HUKAINH
JUCIIEPCHBIX CUCTEM. DMYIIbCUHU, CYCIIEH3UHU, a3PO30JIM — TPYIIIbI IPyOOIHUCIIEPCHBIX CUCTEM, UX
MPEICTABUTENN. 30JIM W Telu — TIPYNIbl TOHKOAUCIEPCHBIX CHUCTEM, WX MPEACTaBUTEIH.
[TonsiTne o cuHepes3uce U Koaryiasiuu

CocraB BemecrBa. Cmecn. CMecn M XUMHUYECKHE COeOUHEHUs. [OMOreHHBIE U
rereporeHHble cMecu. MaccoBast U 0ObeMHas 10JM KOMIIOHEHTOB B cMecu. MaccoBasi J0Js
npumeceil. MaccoBasi 1011 pacTBOPEHHOrO BellecTBa. MoJsipHass KOHLIEHTpalus BeIlecTBa.
Brixon mponykra peakuuu. PacueTsl MaccoBoil oM (Macchl) XMMHUYECKOTO COCAMHEHUS B
cmecu. PacueTsl Macchl (00ObeMa) NMPOAYKTa PEaKLMM, €CIU BELIECTBO COAEPKHUT IMPUMECH.
Pacuersl maccoBoi wiM OOBEMHOH MJOJAM BBIXOJA MPOJAYKTA PEAKIUH OT TEOPETHUYECKU
BO3MOXXHOT0. Penienue 3aa4 Ha pacTBOPbI

KonTpoabnasa pa6ora Nel CTpoeHue BelecTBa..

JHemoncmpayuu. Ilepuoanyeckoi cucteMbl XuMudeckux anemeHToB . M. Menneneesa B
paznu4HbIX (hopMax. Mojeiab HOHHOW KPUCTAJUIMYECKON PEeIIETKH Ha IPUMeEPE XJIOPU/Ia HaTPHSL.
MuHepanbl ¢ 3TUM TUIIOM KPUCTAIMYECKOW PEIIETKON: KAJIBIUT, raJuT. MoAeau MOJEKYyJIIpHOU
KPUCTAJIJIMYECKON PEIIETKHA Ha NIPUMEPE «CyXOro JbJa» WM M0a U aTOMHOM KpHCTaJIIM4€CKON
peléTKy Ha MpuMepe anMasa, rpaduTa uim kBapua. Monenbs MosisipHoro oobéma raza. Monenu
KPUCTANIMYECKUX PEIIETOK HEKOTOphIX MeTaioB. Koutekuuu 00pas3ioB  pa3IHYHBIX

AUCIICPCHBIX CUCTEM.



Jlabopamopnwie onvtm vt KOHCTpyHpoBaHUE MOJIETIN METAJUIMUECKON XUMUYECKOU CBSI3H.
[Tony4yeHune KOIOMAHOIO PacTBOpa KypUHOro Oelika, UCCJEOBAaHUE €ro CBOWCTB C IOMOIIbIO
JIa3epHOM yKa3KU U IIPOBEJIEHUE €ro AeHarypanuu. [lomydenue sMyiabCcuu pacTUTEIbHOIO Maciaa
u HaOmozneHue 3a e€ paccioeHueM. [loidyueHue CyCIeH3MM «M3BECTKOBOTO MOJIOKa» H
HaOIIONEHNE 3a €€ CEIUMEHTALNEN.

Tema Ne2. XumMnueckne peakuum

Ilonsitue 0 xumMu4Yeckoil peakuuu. Peakuum, umaymme 0e3 HM3MEHEHHUS COCTABa
BelleCTBAIIJIOTPONU3allMs U W30MepHU3allus, KakpeakKiuu O0e3 M3MEHEHHs COCTaBa BELIECTB.
Amtorponus 1 €€ NIpUYKHBIL.

Kaaccupukanusa XMMHYECKMX peakUuuid, NMPOTEKAKIMX ¢ M3MEHEHHeM COCTaBa
BemecTB. Kraccupukanus peakiuil 1mo pa3jiuyHbIM OCHOBAHHSM: 1O YHCIYy U COCTaBy
peareHToB M MPOAYKTOB, MO (a3e, MO HCHOJIB30BAHUIO Karaju3aTopa Wid (epmMeHTa, IO
TerioBoMy 3 dexty. TepMmoxumMudeckue ypaBHEHHs peakLui.

CxopocTtb XuMHMYecKMX peakuuii.DakToppl, OT KOTOPbIX 3aBHUCUT CKOPOCTb
XUMUYECKUX PEAKUUW: NpUPOAA pearupyrolluX BEUIECTB, TeMIeparypa, IUIOMAaAb UX
COIPUKOCHOBEHUSl pPEAarupyrolliux BELIECTB, UX KOHLEHTpalus, MPUCYTCTBHE KaTaju3aropa.
[lonstue o katanuze. DepMeHTHl, Kak OMOJOrMYECKHE KaTaiau3aropbl. MHruOUTOpHI, Kak
«aHTOHUMBD» KaTaJIN3aTOPOB U UX 3HAYCHHUE.

O0paruMocTh XHUMHMYECKHUX peakuui. XMMHYeCKOe paBHOBeCHE, YCJIOBHS €ro
cvemenusi. [IpoBepounasi pagora Ne2 «CkopocTh XUMHYeCKHX peakuuiiy.Knaccupukanus
XMMHUYECKUX peaklUUi MO Mpu3HaKy ux HampasieHus. [loHstue o0 oOpaTUMBIX peakuusx U
xumuueckoM paBHoBecuu. Ilpunnun Jle-Illarenbe u crmocoObl cMelIeHUsS XHUMHYECKOTro
paBHOBecus. OOmas XapakTepHCTHKA peakIMidi CHHTe30B amMMmuaka u okcupa cepbi(VI) u
PacCMOTpPEHHE YCIOBHM CMEILEHUs UX PABHOBECUS HA IPOU3BOJCTBE.

Posib Boabl B XHMH4YECKHX peakuusix. Teopusi 31eKTPOTUTHYECKON AUCCOUALUM.
PactBOopuMoOCTh BeliecTB B BoJe. BogHble pacTBOpBI. DIIEKTPOIUTHI U HEIJIEKTPOJIUThI. CTeneHb
EKTPONUTHYECKON  nuccourauuu. CuibHble U clabble  3JEKTPOIMTHL.  YPaBHEHHUS
NMEKTPOIMTUYECKON aucconuanuu. Peaknum B pacTBOpax 3JIEKTPONMTOB.  MexaHH3M
nuccounanuu. Ctynenuaras guccounanus pH pactBopa kak nokasartesb KHCIOTHOCTU CPEbI.

I'mapoan3.O0patuMplii 1 HEOOpaTUMBIA THAPOJIM3BL. [MAPOIU3 COJEH W €ro THIIBL.
I'uaponu3 opraHvyecKUX COEIMHEHUH B KUBBIX OpPraHM3MOB, KaK OCHOBa OOMEHa BEIIECTB.
[TonsiTue 00 sHEpreTHYECKOM OOMEHE B KJIETKE M POJIM THIPOIN3a B HEM.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIC pPeaKkuuH. JIeKTPoan3.CTeeHb OKUCIECHUS U
eé ompenenenue 1o (GopmynaM OpPraHMYECKMX M HEOPraHMYECKHUX BEILIECTB. DJIEMEHTH U

BCIICCTBA, KaK OKHUCIUTCIM MW BOCCTAHOBHUTCIIH. IlonsiTue o nponeccax OKHCICHUA U



BoccTaHOBJIeHUs. COCTaBlieHHE YpPaBHEHUHW XUMUYECKHX DPEAKUUHA HAa OCHOBE 3JIEKTPOHHOIO
OanmaHca.XapakTepUCTUKA JJEKTPOJIM3a, KaK OKHCIMTEIbHO-BOCCTAHOBUTEIBHOIO IpoIecca.
OcoOeHHOCTH 3JIEKTPOJM3a, MPOTEKAIOLIEro B pacTBOpax AJIEKTPOJIUTOB. IIpakTHueckoe
IIPUMEHEHUE IIEKTPOJIN3a: MOJYyYEHHUE raJIOr€HOB, BOAOPOIA, KUCIOPOAA, IEIOYHBIX METAJIOB
U LIEJ0YEH, a TaKKe aJTIOMHHMS 3JIEKTPOJIM30M pACIIaBOB M PACTBOPOB COEIMHEHUHN 3THUX
sneMeHToB. [IoHSATHE O TanbBaHOIUIACTHKE, TajJbBAaHOCTETMH, pPAa(UHUPOBAHUU IIBETHBIX
METaJUIOB.

Kontpoabnas padora Ne2 Xumudeckue peakunu

Jemoncmpayuu. PactBopeHre CEpHON KUCIOTHI M aMMHMAYHOM CEUTPBI U (PUKCAIUS
TEIJIOBBIX SIBJICHUM JUI 3TUX IPOLIECCOB. B3auMOnelcTBUS pacTBOPOB COJITHOM, CEpHOU H
YKCYCHOW KHCJIOT OIMHAKOBON KOHILIEHTPAIMH C OMHAKOBBIMU KyCOUKaMH (TpaHyllaMu) IIMHKA U
B3aMMOJICIICTBE OJMHAKOBBIX KYCOYKOB pa3HBIX MeETajulOB (MarHus, LHMHKA, >KeJe3a) C
pacTBOPOM COJISSHOW KHCJIOTBI, KaK IPUMEp 3aBUCUMOCTH CKOPOCTHM XHMMUYECKHUX PEAaKLMH OT
pupoabl BelecTB. B3aumoneiicTBue pacTBOpOB THOCYIb(paTa HATPUs KOHLEHTpPALUU M
TeMIeparypbl € pacTBOPOM CEpHOM KHUCIOTh. MoIenupoBaHHe  «KHUISIIETO  CIIOS».
Hcnonb3oBaHue HEOPraHMYECKUX KaTaJu3aToOpOB (CoJIeH kene3a, MoAuIa Kallus) U IPUPOAHBIX
O00BEKTOB, CONEpPXKAIMX KaTana3y (Celpoe Msco, KapTrodensb) Ui Pas3lIoKEHUs IEepPOKCHIa
Bonopofia. B3auMonelcTBHE IMHKA C COJISIHOM KHCIOTOM HUTpaToM cepedpa, Kak IpUMepbl
OKHCITUTEIbHO-BOCCTAHOBUTENBHON peakuuii U peaknuu odomeHa. KoHcTpyupoBaHue mozenu
anekTponusépa. BupeodparMeHT ¢ MpOMBIIUIEHHON YCTaHOBKHU JJIS MOTYYEHUS aJIFOMHHHUS.

Jlabopamopnwvie onvtmur Vinmoctpanus npaBuia beprosuie Ha MpakTUKE — MPOBEIECHUE
peaxiuii ¢ 0Opa3oBaHUEM OcajKa, ra3a u BoAbl. [ eTeporeHHbIN KaTalu3 Ha IpUMepe pa3ioKeHUs
MEPOKCHIa BOAOPOAA B IMPUCYTCTBMM AMOKcUIa MapraHua. CMelieHHe paBHOBECHSI B CHUCTEME
Fe3* + 3CNS™ <> Fe(CNS)s. UcnbiTanue MHAMKATOPAMH CPEIBI PACTBOPOB COJIEH Pa3IMYHBIX
TUNOB. OKHCIUTENbHO-BOCCTAHOBUTENIbHAS pEaKIMs U peakiuss oOMeHa Ha TIpuMepe
B3auMoieiicTBHUS pacTBOpoB cyibdarta menu(ll) c xene3om U pacTBOPOM ILIEIOYH.

Ilpakmuueckaa padoma.PenieHue >KCIEPUMEHTANBHBIX 337a4 MO TeMe « XHUMUYeCKas
peaxus».

Tema No3. Bewecmea u ux ceoiicmea

Metamabl. Pusznyeckue CBOWCTBA METAJUIOB, KaK (yHKIMS HMX CTpoeHus. Jlemenue
METaJJIOB Ha TpYyNIbl B TEXHUKE M XUMUU. XUMHYECKHME CBOWCTBa METAJUIOB U
JNMEKTPOXUMHUYECKUN psaa  HanpsokeHui. [loHstne o MetamnorepMun (aIIOMHUHOTEPMUH,
MarHueTepMuu U ap.).

Hemeranabl. baaropognble rasbl.Hemerannsl kak okucinutend. Hemeramsl Kak

BOCCTaHOBUTENHM. Psj QJICKTPOOTPULATCIIBHOCTH. I/IHepTHBIe nIn 6J'IaFOpOJIHBIC rasnbl.



Oxcupsl. Kuciorsl. ITpoBepounas padora Ne3 «MeTtasibl.
Hemeranabi».Heopraunueckue am@oTepHble COSIUHEHMS: OKCHUABI W THUIPOKCUIBI, — HX
CBOMCTBa M nosydeHue. AM(GOTepHbIe OPraHUYECKUE COCTUHEHUS Ha MpUMEpPe aMHUHOKHUCIOT.
Ilentuael w1 nentuaHas CBA3b. KUCIOTBI C TOYKHM 3pEHUS aTOMHO-MOJIEKYJISIPHOIO YYEHHS.
Kucmorsl ¢ TOYKH 3pEHHs TEOPUH DIEKTPOJUTHYECKOW AUCCOLMALMU. KUCIOTEI ¢ TOUKU 3pEHUS
MPOTOHHOM Teopuu. O0IHe XUMHUECKHE CBOICTBA KUCIOT. Kiaccuukanus KUCToT.

IIpakTnueckas padora Ne2 «PemeHne 3KCnepuMEeHTAIBHBIX 32/1a4 110 ONpe/ieIeHUI0
CBONMCTB KHCJIOT».

OcHoBanusi.OCHOBaHUS C TOUYKH 3PEHHSI aTOMHO-MOJIEKYJIApHOro yuyeHusi. OCHOBaHuUs ¢
TOYKH 3pPEHHUS TEOpUHU DIIEKTPOIMTHUECKOM auccouuanuu. OCHOBaHHA € TOYKH 3PEHMUS
nporoHHoW Teopuu. Kiaccudukauus ocHoBaHuil. XMMHUYECKHE CBOMCTBA OpPraHMYECKUX U
HEOPraHNYECKUX OCHOBaHUM.

Coun Knaccuduxauus coneir. XKéctkoctb Boabl u crnocoObl €€ ycrtpaneHus. [lepexon
kapOoHaTa B ruipokapOoHaT u 00paTtHO. O01IMEe XMMUYECKHUE CBOMCTBA COJIEH.

I'eneTnuyeckue CBA3U. YPOK CHCTEMATH3ALMH 3HAHUH.

Hrorosast kOHTpOJIbHAst padoTa Ne3.

3aK/JII0YNTEeJIbHbIH YPOK.

Hemoncmpayuu Komnekuus Meramnos. Kosuteknus HemeTtaiuioB. B3aummonelictBue
KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTBI C MEIbl0. Bcmbllika TEpMUTHOW cMecd. Bcmblmika
4EPHOro I0poXa. BbITEeCHEHHE TalOreHOB M3 MX pPacTBOPOB JIPYTMMM TaJIOT€HAMM.
BsaumoneiicTBue mapoB KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIIOTHI U aMMHaka («IbIM
0e3 orus»). [lomydyeHne aMMuaka u U3y4eHHE €ro CBOMCTB. PaznuyHbIe Cilydan B3aUMOJCHCTBUS
pacTBOPOB COJIEH AIIOMUHUSA CO IIEnoubl0. [lomydeHne KECTKOM BOABI M YCTPaHEHHE €€
XKECTKOCTH.

Jlabopamopuvie  onvimwi.llonydyeHue  HEpaCTBOPMMOIO  THIPOKCHIA M €ro
B3auMOZelcTBUE ¢ KucaoToM. MccnenoBaHue KOHLIEHTPUPOBAHHBIX PAcTBOPOB COJITHOM U
YKCYCHOW KHCJIOT KalleJbHBIM METOJIOM IIpH MX pa30aBiieHuu Bopoi. [lonyuenue amdorepHoro
TUAPOKCUAA U U3Y4YEHHE €ro CBOMCTB. IIpoBeneHne KaueCTBEHHBIX PEAKLIMN IO ONpPENEICHUIO
COCTaBa COJIH.

Ilpakmuueckaa padoma.Penienue sKCriepuMEeHTAIbHBIX 3a/a4 Mo TeMe «BelecTBa u ux

CBOICTBay.



KasennapHo - TeMaTnuyeckuii IuiaH no yueoHomy npeamery «Xumus» (10 kiacc)

Ne Tema ypoka KoanuectBo | /laTa

n/n JacoB

Tema 1. IlpeameT oprannyeckoii xumun. Teopusi CTpOeHUsI OPraHUYECKUX COeTMHEHU A.

M. byraeposa (3 4.)

1. [Ipenmet oprannueckoi xumu. [Ipuponnele, nckyccrseHusie | 1

U CUHTCTUYCCKNC OPraHNYCCKHUC COCANHCHU .

2. Teopus cTpoeHUs OPraHUYECKUX COCAVMHEHUM. YTIEPOAHBIN 1

ckenet. ['omonoruueckuii psi1, TOMOJIOTH.

3. Knaccudukanus 1 HOMEHKIaTypa OpraHu4ecKuX coequHeHui | 1

(Ha mpuMepe aJIKaHOB).

Tema 2. Yr/ieBoOPOAbI M HX MPUPOAHBbIE HCTOYHHKH (9 4.)

4, Aunkanbl. ['oMonoruueckuii psij. XuMUUECKUE CBOMCTBA, 1

IMOJIYUCHUC, IPUMCHCHHNEC HAa OCHOBC UX CBOMCTB.

5-6. | Anxensl. ['omonornyeckuii psaj. XumMuyeckue CBOMCTBa, 2
crocoObl oay4ueHus U npuMeHenus. [IpaBuio
MapkoBHuKOBa. KauecTBeHHbIE peakI[uy Ha HENPEIEIbHbIE

YTJIEBOIOPOJIBL.

7. Ankanuensl. 'omonoruueckuit psaji. XuMUYECKUE CBOMCTBA, 1
CrocoOBI TOy4YeHus U npuMeHenus. Peakius Jlebenena.
Kayuyku: HaTypasbHbIH, CHHTeTHYECKHE (OyTaCHOBBIMH,

W30IPEHOBBIN).

8. Ankunbl. ['oMonoruueckuii psaja. XuMHUYECKHE CBOMCTBA, 1

CITOCOOBI IMMOJIYYCHUA U TPUMCHCHHA.

9. Apensl. ['omonornyeckuii psg. XuMU4ECKHUE CBONCTBA, 1

CITOCOOBI IMOJIY4YCHUA U TPUMCHCHHA.

10. | [IpupoxHslii u monyTHBIN ra3el. HedTh u criocoOs! eé 1

nepepadoTku.KameHHbIi yrois u ero nepepadoTka.

11. O0001IeHrEe U cucTeMaTu3ays 3HaHUH 110 TEME 1

«YTIIEBOIOPOABD.

12. | KonrponbHas padora Ne 1 mo Teme «YTIEeBOIOPOABD.

Tema 3. Kucsiopoa- u azorcoaep:kaniue opranndeckue coeaunenus (8 4.)

13- | OnHo- 1 MHOTOaTOMHBIE CIUPTHL. [Tomydenne. Xumuueckue 2

14. | cBoiictBa. [IpuMeHeHne MeTaHoa, ATaHOA U TJIUIEPHHA.




15. | ®enon. [Tonyuenne. Xumuueckue cBoiicTBa. [IpumMeHeHune 1
(denomna.

16. Anpaerunpl. [Tonyyenne. Xumudeckre CBOMCTBA. 1
[Ipumenenue hopmanbaeruia.

17. OnHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI, TOJTy4EHHE, 1
XUMHYECKUE CBOKMCTBA. [IpuMeHeHrne yKCyCHOM KM CIIOTHI Ha
OCHOBE €€ CBOMCTB.

18. | CnoxHbie 23GUPHI U KUPBHIL. 1

19. | YrneBonsl, ux kiaccupukanus v 3HaueHue. [ mokos3a u 1
EJIITI0I03.

20. | Pemenue ynpaxHenui mo reme «Kucinopoaconepxammue 1
COCIMHEHHUS.

Tema Ned. Azorcoaep:kamue coequHeHus.(8 1)

21. | Amunsl. [Tonarue 06 amuHaX, MOJy4eHHE, CBOMCTBA U 1
IpUMEHEHUE aHUIINHA.

2 AmvuHokucyoTsl. [Tonydenue, CBOMCTBa U MPUMEHEHUE 1
AMUHOKHCIIOT.

23. | benku. [Tony4ueHnue 6enkoB, CBOMCTBa, OMOJIOTHYECKAs 1
GbyHKIHS.

24. | IIpaktnueckas paborta Nel «KauecTBeHHbIE peaklluy Ha 1
OT/ENbHBIE KJIaCChl OPraHNYEeCKUX COCIMHEHHID.

25. | Hyknennosble KHCIOTHL [IoHATHE 0 OMOTEXHOJIOTHH U 1
TCHHON MH)KCHEPHUH.

26. | Ilpaktnueckas padota Ne2«MneHTuhukamus opraHmyecKux 1
COETMHEHUN.

27. | Pemenne ynpaxHenuit mo reme «Kucinopozaconepxamue u 1
a30TCOAEPIKAIINE COSTUHEHUS.

28. KontposbHas pabota Ne2 o teme «Kucnopoaconepxkamue u | 1
a30TcofepKAIINE COSTUHEHUSY.

Tema NeS. [Tosimmepsl, mi1acTMacchbl, Kay4ykH, BOJIOKHA.(3 4.)

29. | UckycctBennble noaumepsl. VickyccTBEHHbIE BOJIOKHA 1
(ameraTHBIN 1IENK, BUCKO3a), UX CBOMCTBA U PUMEHEHHE.

30. | Cunrernueckue nonmuMmepsl. CHHTETHYECKHE BOIOKHA(J1aBcaH, | 1

HUTPOH U KaIpoH).




31.

[IpakTnueckas paborta Ne3: «Pacno3HaBaHue MiacTMacce u

BOJIOKOH).

Tema Ne6. Xumus u Ku3Hb.(4 4.)

32- | Xumus u 310poBbe. JlekapcTBa, GepMeHTbl, BATAMUHBI,

33. | TopMOHBI, MUHEpaJIbHBIC BOAKL. [Ipobiembl, cBsi3aHHbBIE C
IIPUMEHEHUEM JIEKapCTBEHHBIX NpenapaToB. XUMHUsS U MHIIA.
KanopuitHocTb %upoB, OETKOB U YTIE€BOA0B.

34. | UroroBas koHTposbHAs paboTa Ne3 o Kypcy opraHHuecKoit
XUMHH.

35. | UToroBelii ypox.




KasennapHo - TeMaTnuyeckuii Iiian no yueo6Homy npeamery «Xumus» (11 kiacc)

Ne Tema ypoka KoanuectBo Hara
n/n 4acoB
Beeoenue (1 u.)

1. BBOHBIN HHCTPYKTaX MO TEXHUKE O€30MaCHOCTH. 1
[IpenmeTt xumum.

Tema Nol. Cmpoenue éewecmea (17 u.)

2. OCHOBHBIE CBEJICHUS O CTPOCHUH aTOMa. 1

3. OnexTpoHHas 0001049ka. OCOOEHHOCTU CTPOEHHUS 1
ANIEKTPOHHBIX 000JI0UeK MePEXOAHBIX IJIEMEHTOB.

4. Ilepunonnuecknii 3akoH U nepuogudeckas cucrema J[. 1. 1
Meunneneea. [Iposepounas pabora Nel «Ilepuonnueckas
cucrema Menneneea J[.11.».

5. WonHast xumuueckas CBS3b U HOHHbIE KPUCTAJIIMYECKUE 1
peETKY.

6. KoBaneHnTHas XumMu4eckas CB3b. ATOMHbBIE U MOJIEK YJISIpHBIE
KPUCTAINYECKUE PELIETKHU.

7. Merannuyeckas CBS3b. 1

8. Bonoponnas cBsa3b. EnuHas npuposa XMMUYECKUX CBS3EH. 1

9- [Tonumeps! opraHnyeckue 1 HEOPraHUYECKue. 2

10.

11. | I'a3oo0pa3Hble BemecTna. 1

12. | Ilpaktuueckas pabota Nel 1
«[lonyuenue, pacrio3HaBaHUE U COOMPAHUE [A30B».

13. | JKunakue Berecrsa. 1

14. | TBepasle BewecTsa. 1
[IpoBepounas padorta Nel «ArperaTHbie COCTOSHUS
BEIIECTBY.

15. | JlucniepcHble CUCTEMBI U PaCTBOPBI. 1

16. Cocras BemectBa. CmecH. 1

17. | KourponbHas padora Nel CrpoeHue BemiecTsa. 1

Tema Ne2. Xumuueckue peaxyuu (8 u.)

18. | IlonsaTue o xumMHuueckon peakuuu. Peakiuu, naynme 6e3 1

M3MCHCHHUA COCTaBa BCIICCTB




19. | Knaccudukanus XuMU4eCKUX PEaKIuid, MPOTEKAIOIINX C 1
M3MEHEHHUEM COCTaBa BEIICCTB.
20. | CKOpOCTh XUMHYECKOU PEaKIIHH. 1
21. | O6paTUMOCTh XMMHYECKUX PEAKIINNA. XUMHUECKOE 1
paBHOBECHE, YCIIOBHSI €F0 CMEIICHHSI.
[TpoBepounas padota Ne2 «CKOpOCTh XUMHUYECKUX PEAKIIHI
22. Ponbs BOabI B XMMUUeCcKUX peakuusx. Teopust 1
ANEKTPOTUTHIECKOMN TMCCOIMAIIHH.
23. | I'uoponms. 1
24. | OKHCIHUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIHH. DIIEKTPOIIH3. 1
25. | KonTpoabHas padora Ne2 XuMHU4uecKre peaKIiuu. 1
Tema Ne3. Bewecmea u ux ceoitcmea (9 u.)
26. | MeTamisl. 1
27. | Hemeramnsl 1
28. | Okcugel. Kucnotsr. 1
[TpoBepounas padorta Ne3 «Meramnbl. HemeTammsi».
29. | [IpakTrueckas padora Ne2 1
«Perenue sKCiepuMEHTAIBHBIX 337124 10 OMPE/ICTICHHUTO
CBOMCTB KHCJIOT».
30. | OcHoBaHwusl. 1
31. | Comm. 1
32. | 'eHernueckue CBsI3U. YPOK CHCTEMATHU3AIMK 3HAHHM. 1
33. | Urorosas koHTposbHAsE pabota Ne3. 1
34- | 3aKITIOYUTENBHBIN YPOK. 2

35.




Y4edHo — MeTOAUYECKOEe o0ecnieyeHne:
Yuebnux.
1.0.C.I'abpuensH. YueObHUK /115 00111e00pa3oBaTeIbHbIX yupexaeHui. « Xumus. 10 knacc.
basoBelil ypoBenb». — M.: [Ipoga, 2015.
2.0.C.I'abpuensH. YueOHHK 11151 0011e00pa3oBaTeIbHBIX yUpexkaeHui. « Xumus. 11 kmacc.
bazoBerit ypoBenb». — M.: [Ipoda, 2014.

Jononnumenvhas yyebHas aumepamypa 01 y4auuxcsi:
1.0.C.I'abpuensu, N.I'. OctpoymoB, A.I'.BBeaenckas. «Opranndeckas XUMUs B TECTax, 3ajadax
u ynpaxkHeHusx. 10 kimacc. YueOHoe mocodue st 001eodpa3oBaTeNbHBIX YIPEKISHUI», M.:
Hpoda, 2007.

2. O.C.I'abpuensn, N.I'. OctpoymoB. Xumusi. Matepuanst 178 moarotoBku k EI'D, M.: JIpoda,
2008.

3. 0.C.T'abpuensn, U.I'. Octpoymos, I1.B.PemeroB 3agaun mo xumun u crocoObl UX PEIICHHS
10-11 kmaccer. M.: Ipoda, 2006.
4.0.C.I'abpuensn, N.I'. Ocrpoymos, A.I'.BBenenckas. «O0mas XuMusi B TECTaX, 3a/1auax v
ynpaxknenusx. 11 knace. YuebHoe mocobue ais 001meo0pa3oBaTenbHbIX YIPEeKASHU», M.
Hpoda, 2014.

5. 0.C.I'abpuensu, U.I'. OctpoymoB. Xumus. Matepuanst Aj1s1 moarotoBku k EI'D. », M.:
Hpoda, 2014.

6. O.C.I'abpuensn, N.I'. Octpoymos, I1.B.PemnieroB 3agaun Mo XUMUU U CIIOCOOBI UX PEIICHUS
10-11 xmaccel. M.: JIpoda, 2013.

Jlononnumenvnas rumepamypa 0ns yuumens.

1. M.A.Ps6oB, E.}O.Hesckas, P.B.JIuako Tectel mo xumun. M.: «9x3amer» 2019.

2. 0.C.I'abpuensn, U.I'. Octpoymos, «Xumust 10 kiacc. HacronpHas kHura yuurens» M.:
Hpoda, 2017.;

3.0.C.I'abpueinsn, I[1.H. bepé3kun «KOHTpOJIBHBIE U TPOBEPOYHBIE pAOOTHI 110 XUMUU

10 knacc. ba3oBblit yposens », M.: Ipoda, 2016.

4.A M. Papeuxuit, B.I1.I'opmxosa, JI.H. KpyrimkoBa «/lunakrnyeckuiit marepual no xumuu. 10
— 11. ITocobue ans yuutensi», M.:Ilpocsemenune, 2018.

5.0.C.I'abpuens «KoHTposbHbIe 1 TpoBepouHbie padboTel o xumun 10 kimace» M.: [Ipoda,
2016

6. M.1O. I'opkoBenko. [Toypounsie pazpabotku no xumuu K yueouuky O.C. I'abpuensna, A.C.
I'yzes, I'.E. Pynsurtuca. 10 knacc. M.: BAKO 2014.

7. H.B.Illupmmna Xumust 10-11 knaccel. UaauBuayanbHblil KOHTPOJIb 3HaHui. KapTouku -

3aganus. Boarorpan :”Yuurtens”2018



8.M.A.Ps60s, E.}O.Hesckas, P.B.JIunko Tectsl o xumun. M.: «Ok3amen» 2016.
9. O.C.I'abpuensn,l.I".JIsicoBa, A.I'.BBenenckas. «Xumus 11 knacc. HacronpHas kaura
yaurtensi» M.: [Ipoda, 2017.;

10.0.C.I'abpuensn, I1.H. bepé3kun «KoHTponbHbIE 1 TPOBEPOUHbIE paOOTHI [10 XUMUU

11 xkmacc. ba3oBelit ypoBeHb », M.: JIpoda, 2016.

11.A.M. Pagenxuii, B.IL.I'opmkosa, JI.H.KpyrnukoBa «/{unaktiudeckuii MaTepual o XuMuH.
10 — 11. [Toco6ue st yaurensi», M.:Ilpocsemienne, 2016.

12.0.C.T'abpuensn, [1.H. bepé3kun «KoHTpoabHbIE U TPOBEpOoYHbIe paboThl 0 xuMuH 11
knace» M.: IIpoda, 2016

13H.I1.Tpoery6oBa. [loypounsie pazpabotku mo xumuu. 11 kmace.M.:Bako 2017

14. H.B.llIupmmna Xumus 10-11 knacesl. UHauBuayanbHbIi KOHTPOJIb 3HaHUK. KapTouku -
3aganus. Boarorpan :”Yuurens’2012

Ungpopmayuonno-memoouuecxkas u unmepHem-no00epiHcKa.:
Humepuem-pecypcul na pycckom a3vike

1. http://www.alhimik.ru ITpeacraBieHsl cieayronme pyOpUKH: COBETH a0UTYPHEHTY, YIUTEIIO

XMMUH, CIPaBOYHMK (O4EHb Ooiblas mopdopka TabNUIl M CIpPaBOYHBIX MaTepuajoB), Becénas
XUMHsI, HOBOCTH, OJIMMITHA/Ibl, KYHCTKamMepa (Macca HHTEPECHBIX UCTOPUUECKUX CBEIACHUM)

2. http://www.hij.ru/Xypuan «Xumusi U KHU3HBHIOHATHO U 3aHUMATEILHO PacCcKa3biBaeT 000

BCEM MHTEPECHOM, YTO IIPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html DnextpoHHbIil kypHan «XUMHKH U XuMuUs». B

KypHaJI€ MpCACTAaBJICHO MHOKCCTBO OIIBITOB IIO XUMHUHU, COACPIKHUTCA MHOI'O 3aHMMAaTeJIbHON
I/IH(bOpMaIII/H/I, HOSBOHSIIOHleﬁ YBJICYDb YUCHUKOB BKCHepHMeHTaHBHOﬁ YaCTbIO IPCAMETA.

4. http://c-books.narod.ru Jluteparypa o XuMum.

5. http://1september.ru/. XXypuan «IlepBoe ceHTSAOps» A yduTeled W He TOJbKO. B HEM

IPEACTaBIEHO OOJIbIIOE KOJMYECTBO pabOT yYEHUKOB, B TOM YHCJIE M HCCIEI0BATEIHCKOrO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIbHBINA ITOPTa CO CChLIKAaMK Ha

o0pa3oBaTeIbHBIC CAaUThHI IO XUMUH.

7. www.periodictable.ru C6opauk cTaTeii 0 XHMHYECKHX 3JIEMEHTax, HILIFOCTPUPOBAHHBIN

OKCIICPUMCHTaAMMU.

Humepuem-pecypc na auenutickom si3vike

http://webelementes.com. ComepsKUT HCTOPHIO OTKPHITHS M OIMKMCAHWE CBOWCTB XHMHYECKHX

OJICMCHTOB. ByneT ITI0JIC3CH I 06yqafoumxc;1 B A3BIKOBbLIX IIKOJAaX KU KJIaCCax.
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