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[Iporpamma o xumMuu cocrtaBiieHa B cooTBercTBUHM ¢ TpeboBanusmu PI'OC COO k
pe3yibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOM IPOrpaMMbl CPEAHEr0 001Iero 00pa3oBaHusl,
HaIpaBJieHa Ha JOCTMIKEHHE YYallUMHCS JMYHOCTHBIX, METAalpEIMETHBIX, IPEAMETHBIX
pEe3ysIbTaTOB [0 XMMHUHU.

IIporpaMMa 1o xumMuu coctaBjieHa Ha ocHOBE [ IpuMepHOIi TporpaMMbl CpEAHETO OOILEro
00pazoBaHus 1Mo XUMUH (poTOKOoI1 OT 28 urons 2016r. Ne2/16-3)

JlanHas paboyasi mporpaMmMa OpHEHTUPOBaHA HA UCIOJIb30BAHUE YYEOHUKOB 10 XUMUU U
yuebHo-MeToauueckux nocoduit YMK, co3maHHBIX KOJUIEKTHBOM aBTOPOB IO/ PYKOBOJICTBOM
0O.C.I'abpuensiHa.

Cpennee  oOmee — oOpa3oBaHME€  —  3aKJIIOYMTEIbHas  CTYNEHb  OOILEro
oOpa3zoBaHus. M3yuenue Xumuu Ha YpOBHe CpeoHe2o 00we20 00pa306anus HANPAsieHo Ha
docmudiceHue Credyiowux yeuell.

. OCBOCHME 3HAaHUH O XHMMHMYECKOM COCTaBIAIOIIEW €CTECTBEHHO - HAY4YHOU
KapTUHBI MUPA, BAKHEUIINX XUMUYECKUX MOHITUAX, 3aKOHAX U TEOPHSIX;

. OBJIQ/ICHUE YMEHMSIMU NPUMEHSTh IOJydYeHHbIE 3HAHUA U1 OOBSICHEHUS
pa3HOOOpa3HBIX XMMUYECKUX SIBJICHUIl U CBOMCTB BEILIECTB, OLEHKU POJIU XMMUU B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOIUH U MOJIyYeHUH HOBBIX MaT€pPHAaJIOB;

. pa3BUTHE I03HABATEIbHBIX MHTEPECOB M HHTEUIEKTYaJbHBIX CIIOCOOHOCTEH B
IIPOLIECCE CAMOCTOSTEILHOTIO MPUOOPETEHNSI XUMUYECKUX 3HAHUHN C UCIOJIb30BAHUEM Pa3IMUHBIX
UCTOYHHUKOB MH(OPMALIUH, B TOM YUCII€ KOMIIbIOTEPHBIX;

. BOCIIMTAHUE YOEKIEHHOCTU B TIO3UTUBHOM POJIM XMMHH B KU3HU COBPEMEHHOT'O
oOmiecTBa, HEOOXOAMMOCTH XHMHYECKH T'PAMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
OKpYXKarollleu cpere;

. IIPUMEHEHUE MOJyYEHHBIX 3HAHUNH U YMEHMH JUIsi O€3011aCHOr0 MCIOIb30BaHUS
BEIIIECTB U MaTepHaJIoB B OBITY, CETbCKOM X035HCTBE M Ha IPOU3BOCTBE, PELICHUS TPAKTUYECKUX
3a/1a4 B TIOBCETHEBHOM KU3HU, IPENAYNPEKACHUS BICHUM, HAHOCALINX BPE] 310POBBIO YEIIOBEKA
Y OKpYKarollel cpere.

H3yuenue xumuu Ha ypoene cpedHezo obuje2o 06pa306amusi HANPAGNeHo HA peuieHue
CedYIOUWUX 3a0ay.

* 3aBepieHue oO0IIe00pa3oBaTEIbHON TMOJATOTOBKM B COOTBETCTBHH € 3akoHOM «O0
obOpa3oBanuu B POy;

e  peanmm3anug TpeAnpodhecCuOHaTBbHOTO O0Iero o0pa3oBaHUs, MO3BOJSIONIETO
00ecreynTh MPEeMCTBEHHOCTh 00IIEero U MpodecCHoHAIBHOT0 00pa3oBaHusl.

Baxuelimed 3amadeit oOyueHHs] Ha dTare IMOJyYeHHs CpelHEero ooOImero oOpa3oBaHUs
SBJISIETCS TIOATOTOBKA 00YYaIOIIMUXCS K OCO3HAHHOMY BBIOOPY JalbHEHIIEr0 KU3HEHHOTO MYTH.
OOyuaromiyecss JOKHBI CaMOCTOATENBHO HCIOJIb30BaTh NPUOOPETEHHBIM B IIKOJIE OIBIT
JEeSTEIbHOCTH B peajbHON JKHU3HM, 32 paMKaMu y4eOHOro mpoiiecca. [ 1laBHbIe el CpeaHero
o01rero oOpa3oBaHuUs COCTOST:

* B (pOpMHPOBaHUH 1IETOCTHOTO NMPEICTABIECHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUAX, YMEHHUSIX U CIOCO0aX AESITeTbHOCTH;

* B IPUOOPETEHUH ONbITa TO3HAHUS, CAMOIIO3HAHUS, PA3HOOOPA3HOI eI TENbHOCTH;

* B MOATOTOBKE K OCO3HAHHOMY BBIOOpPY 00pa3zoBaTeiabHOM U TNpodhecCHOHAIbHOM
TPaeKTOPHUH.

OcoOeHHOCTBIO O0y4YeHHs XMMHUHM B CpelHEH IIKojie SBJSIETCs Omopa Ha 3HaHUS,
NOJydeHHblE TNpPU H3Y4YEHUH XMMHUU B 8—9 Kjaccax, HMX pacllupeHue, yriyOneHue u
cUcTeMaTH3allHus.



B u3yuenum kypca xumuu OoblIasi pojb OTBOJUTCS XHUMHUYECKOMY 3KCIEPUMEHTY,
KOTOpBI  TPEICTaBI€H  MPAaKTUYECKUMU  paboTamu, J1a0OpaTOPHBIMH  OMNBITAMH U
JIEMOHCTPAIIMOHHBIMH dKcTiepuMeHTaMH. OYeHb BaXKHBIM SIBIISICTCS COOJIOACHNE IPABUI TEXHUKH
0€30MacHOCTH IPH paboTe B XUMUUYECKON JJabOpaTOpHH.

B xauecTBe yennocmuuix opueHmupos XAMHIECKOTO 00pa30BaHUS BBICTYIAIOT OOBEKTHI,
U3y4aeMble B Kypce XMMHUH, K KOTOPBIM (POPMHUPYETCsI IEHHOCTHOE OTHOLICHHUE.

OCHOBY nosnasamenvbHbIX YyeHHOCmell COCTABISIIOT HAyYHbIEC 3HAHUS M HAyYHbIE METOJIbI
MIO3HAHUSI.

Pa3BuTHe mO3HABaTENbHBIX IIEHHOCTHBIX OPHUEHTALIMM COJEpXKaHUS Kypca XHUMHUU
03BOJIET CHOPMUPOBATH:

* YBOXXUTEILHOE OTHOIIICHHUE K CO3UIATEIbHOM, TBOPYECKOM 1A TEILHOCTH;

* IOHUMaHHE HeOOXOIMMOCTH 3/I0POBOT0 00pa3a KU3HU;

* TOTPeOHOCTh B O€3yCIOBHOM BBIIIOJHEHHH TMPABHJ OE€30MaCHOTO HCIOIb30BAHUS
BEIIECTB B MIOBCETHEBHOW KHU3HH;

* CO3HATENbHBIN BBIOOp OyayIiei npodeccuoHalbHOM 1eATeIbHOCTH.

Kypc xumum o06nagaer BO3MOXKHOCTSAMHU Uil (POPMHUPOBAHUS KOMMYHUKAMUBHBIX
yeHHocmell, OCHOBY KOTOPBIX COCTAaBJISIIOT TMpollecc OOIIEHUS M TIpaMoOTHAas peub,
CIOCOOCTBYIOLIHE:

* IPaBUIILHOMY UCIIOJIb30BaHUIO XUMHUYECKOW TEPMUHOJIOTHH;

* PA3BUTUIO MOTPEOHOCTH BECTHU JAMAJIOT, BBICTYIIMBATh MHEHHUE OIIMOHEHTA, y4aCTBOBATh
B JINCKYCCHU;

* Pa3BUTHIO CHOCOOHOCTH OTKPBITO BBIPAXAaTh M apryMEHTHPOBAHHO OTCTAUBATh CBOIO
TOUKY 3pEHHUSI.

Oowaa xapakmepucmuka yueoHo20 npeomema.

B cucreme ecrecTBeHHO-HaAy4HOT0 00pa30BaHUs XMMHUS KaK Y4eOHbIN MpeaMeT 3aHUMAaeT
BaXHO€ MECTO B TMO3HAHUM 3aKOHOB MPUPOJBI, (POPMHPOBAHUM HAYYHOW KapTUHBI MHpA,
XUMHYECKOH T'PaMOTHOCTH, HEOOXOJMMOM IJIsi MOBCETHEBHON KHM3HH, HABBIKOB 3JI0POBOTO H
0e30IacHOro JJIs YeloBeKa M OKpYXarolllel ero cpelpl oOpas3a jKU3HHU, a TaKKe B BOCHUTAHUU
HKOJIOTHYECKOH KYIbTYPHI, (POpMUPOBaHIH COOCTBEHHOH MO3HIINH 110 OTHOIIEHUIO K XHMHYECKON
UHPOPMAIINH, TTOTYy4aeMON U3 Pa3HBIX HCTOUHUKOB.

VYcneuHocTh M3ydeHUs ydeOHOro IpeiMeTa CBsi3aHa C OBJIAJIGHUEM OCHOBHBIMHU
MOHITHSMH XUMHH, HAyJYHBIMH (DaKTaMH, 3aKOHAMH, TCOPHSIMH, MPHUMECHCHHUEM IOJy4CHHBIX
3HAHWH TP PEIICHUN MTPAKTHYECKUX 3a7ad.

W3yuenne xumMuum Ha 0a30BOM ypOBHE OPHEHTUPOBAaHO Ha  oOecredyeHue
o011eo0pa3oBaTeabHON U OOIIEKYIBTYPHOM MOATOTOBKH BBITYCKHUKOB.

Conepxanre 0a30BOro Kypca IO3BOJSIET PACKpPbITh BEAYIIME HAEU U OT/AEIbHbIC
MIOJIOXKCHHS, BaXHBIE B TIO3HABATEIIEHOM W MHPOBO33PEHUYECKOM OTHOIICHWH: 3aBHCHMOCTh
CBOWCTB BEIIECTB OT COCTaBa W CTPOCHHUS; OOYCIOBICHHOCTh NPHUMEHEHHS BEIIECTB WX
CBOMCTBaMH; MaTepUaIbHOE EIUHCTBO HEOPraHMYEeCKMX W  OpPraHMYeCKHX BEIIECTB;
BO3pACTAOIasl pPOjb XMMHUHU B CO3JIAaHWH HOBBIX JICKAPCTB U MATEPHAIIOB, B SKOHOMHH CBHIPbS,
OXPAHE OKPYKAKOLIEH CPE/IbI.

Nzydyenne mnpenmera «Xumus» B 4acTH (GOpPMHpPOBAHHUS Yy OOYYAIOIIMXCS HAYYHOTO
MHUPOBO33PEHUSI, OCBOCHHUS OOIIEHAYYHBIX METOJOB TIO3HAHUS, a TaKkkKe NPaKTHIECKOTO
MPUMEHEHUS HAyYHBIX 3HAHUW OCHOBAHO HA MEXIPEIMETHBIX CBS3SIX C MpeaMeTaMH 00JiacTeit
€CTECTBEHHbIX, MATEMaTHUECKUX U TYMAHUTAPHBIX HAYK.

Mecmo npeomema 6 yuedHom naane



Kypc xumuum B cpenneil mkosne npeaycMarpuBaercs denepaibHbIM TOCyIapCTBEHHBIM
o0pa3oBaTelbHBIM CTAaHAAPTOM KaK COCTaBHAs 4YacTh MpeaMeTHoW oOmactu «EcTecTBeHHO-
HAy4YHbIE TIPEIMETHI».

XuMus BKIIIOYEHA B pazjien 6a3ucHoro y4yeOHOTro miiaHa cpeaHei mkoibl «CoaepxaHue,
dopmupyeMoe y4yaCTHHKaMU OO0pa30BaTEIbHOTO IPOLECCa», MOITOMY OOydalolMecs MOTYT
BBIOpAaTh XMMHIO Kak Ha 0a30BOM, TaKk M Ha YriayOJE€HHOM YpOBHE WM JXK€, B KadyecTBE
albTepHATUBBI BEIOpATh HHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHUE.

B 6asucHom y4eOHOM IuTaHe 0O0IIE00pa30BaTENbHBIX OpraHU3alMid H3yYCHHE XHMHUU
npoBoauTcsa u3 pacuéra 1 yac B Henento (70 yacoB 3a nBa rojga oOy4eHus), B COOTBETCTBUU C
KOTOPBIM M pa3paboTaHa naHHas palouas mporpaMma IO XHMHUHU Ui CpPEOHEro oOUIero
o0Opa3oBaHus Ha 6a30BOM YpOBHE.

Ilennocmmuosie opuenmupsl cooeprcanus yueoHo20 npeomema Xumus

IleHHOCTHBIC OPUEHTHPHI Kypca XMMHH B IIIKOJIE ONPEACISIOTCS CIIeU(DUKON XMMUH KaK
Hayku. [loHSITHE «IIEHHOCTH BKIIFOYAET €AMHCTBO OOBEKTUBHOIO (CaM 00BEKT) M CYOBEKTUBHOTO
(oTHOLIEHUE CYOBEKTa K O0BEKTY), TOITOMY B Ka4eCTBE LICHHOCTHBIX OPUEHTUPOB XUMUYECKOTO
00pa30BaHMs BBICTYIMAIOT OOBEKTHI, U3ydaeMble B Kypce XMMHHU, K KOTOPOMY Y OOYdYarOmMXcs
dbopMupyeTcsi IEHHOCTHOE OTHoueHue. [Ipu 3ToM Beayllylo posib UIrparoT MO3HaBaTeNbHBIC
[EHHOCTH, TaK KaK JaHHBIM Yy4eOHBIM MpeAMET BXOAUT B TPYIITY MPEAMETOB [MO3HABATEIHHOTO
LIMKJIa, [JIaBHASI LI€TIb KOTOPBIX 3aKII0YAETCS B U3YYEHUU IPUPOJIBI.

Ilnanupyemoie nuunocmmusle pesyavmamal océoenusn OO0II:

. OpUEHTalMs OO0Yy4YalOIIMXCS Ha JOCTH)KEHUE JIMYHOTO CYACTbsl, Pean3allMIo
MO3UTUBHBIX JKU3HEHHBIX TEPCIEKTUB, HWHHUIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEAETICHUIO, CIOCOOHOCTh CTaBUTh L€ U CTPOUTH
JKU3HEHHBIC TIJIaHBI;

o TOTOBHOCTh M CIHOCOOHOCTh OOECTeuuTh ce0e U CBOMM OJIU3KUM JIOCTOHHYIO
JKU3Hb B IIPOLIECCE CAMOCTOSTENBHOM, TBOPUECKON U OTBETCTBEHHOM JI€ATEIBbHOCTH;
. TOTOBHOCTh M  CIIOCOOHOCTh OOydYarmMXCS K OTCTAaMBAHUIO JIUYHOTO

JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCThH BhIpabaThIBaTh COOCTBEHHYIO
MO3UIIMIO TI0 OTHOIICHHUIO K OOIMIECTBEHHO-TIOJUTHYECKUM COOBITUSIM TPOIIOTO U HACTOSIIETO
Ha OCHOBE OCO3HAHHSI U OCMBICIEHUS HCTOPHUH, TYXOBHBIX IIEHHOCTEW M JTOCTH)KCHUUN Halleu
CTpaHsbl;

. MPUHATHE W peai3als [EHHOCTEH 3J0pOBOTO M 0€30MmacHOro oOpasa >KW3HH,
OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (GHU3MUYECKOMY U
MICUXO0JIOTHYECKOMY 3/I0POBbIO;

. HETPUSATHE BPEIHBIX TPUBBIYEK: KYPEHUSI, YIIOTPEOICHUS aJTKOTOJIsl, HAPKOTHUKOB.

. HPABCTBEHHOE CO3HAHWE U MOBEACHHE Ha OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX
[IEHHOCTEH, TOJEPAHTHOTO CO3HAHMSI U TIOBEJACHUS B TOJMKYJILTYPHOM MHpPE, TOTOBHOCTU W
CIOCOOHOCTH BECTH JUAJIOT C APYTUMH JIFObMH, TOCTUTATh B HEM B3aUMOTIOHMMAaHUs, HAXOIUTh
o0I1He ey ¥ COTPYAHUYATH IS UX JOCTUKCHHUS,

o CIIOCOOHOCTh K COTIEPEKMBAHHUIO U (POPMHUPOBAHUE MO3UTUBHOTO OTHOIICHHS K
JOJIIM, B TOM YHUCJIE€ K JIMLAM C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 370POBbS M WHBAJIUAM;
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PHU3UYECKOMY H TICUXOIOTHUYECKOMY
3I0POBBIO IPYTHUX JIFOJIeH, YMEHHE OKa3bIBATh MEPBYIO MIOMOIII;

. (dbopMUpOBaHKE BRIPAKCHHOHN B MIOBEICHUH HPABCTBEHHOW TTO3UIIMH, B TOM YHCIIE
CIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS U TIOBEICHHS HA OCHOBE



YCBOCHHUS  OOIIEUYEIOBEYCCKUX IIEHHOCTEH W HPABCTBEHHBIX YYBCTB (YeCTH, J0JITa,
CIPABEIJTMBOCTH, MIJIOCEPIUS U JIPYKEITIOOHS);

. pa3BUTHE KOMIETCHIIMA COTPYJAHUYECTBA CO CBEPCTHUKAMH, AETHMU MIIQJIIIETO
BO3pacTa, B3pOCIABIMA B  00pa3oBaTeibHOM,  OOINECTBEHHO  IIOJIE3HOH,  yd4eOHO-
HCCJICIOBATEILCKOM, MPOCKTHON U IPYTUX BHJIAX JEATEIHHOCTH.

. MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYyKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIAJCHHE JIOCTOBEPHOMU
uH(popMaIel 0 TEPEIOBBIX JAOCTHIKCHUSX W OTKPBITUSX MHPOBOM M OTEUCCTBCHHOW HAYKH,
3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBA;

. TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHHIO, B TOM YHCJIE CaMO0oOpa3oBaHUIO, Ha
MPOTSHKEHUHM BCEW KW3HU; CO3HATEIHHOE OTHOIICHHE K HENMPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOM MPOo(ecCHOHABHOM B 00IIECTBEHHON JICATEIbHOCTH;

. IKOJIOTHYECKAsT KYJIbTypa, OCpeKHOE OTHOIICHHS K POJHOHN 3eMIie, IPUPOJTHBIM
OorarctBam Poccum m Mupa; OHUMaHUE BIHMSHUS COIMAIBLHO-3KOHOMHUYECKHX TPOIECCOB Ha
COCTOSIHUE MPHUPOIHONW M COIMAIBHON Cpe/bl, OTBETCTBCHHOCTh 3a COCTOSIHHE ITPHPOJIHBIX
pPECypCcoB; YMEHHUS W HAaBBIKA Pa3yMHOTO IMPHPOIOIOJIB30BAHUS, HETEPIIMMOE OTHOIICHUE K
JNCHCTBUSAM, MPHHOCAIIMM Bpea 3KOJOTHH; IPUOOPETCHHE OIbITa 3KOJIOr0-HAIPABICHHOM
JIEATENIHHOCTH;

. ACTETUYECKOE OTHOMICHHS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY O0YCTPOHCTBY
COOCTBEHHOTO ObITA.

. OCO3HaHHBIA BHIOOp Oynymiell mpodecchur Kak MyTh W CIOCOO pean3aliu
COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB;

. TOTOBHOCTH 00YYaIOIINXCS K TPYAOBOM MPO(heCCHOHATBEHOM NeATeThHOCTH KaK K
BO3MOKHOCTH  y4acCTHsl B PCIICHWW  JIMYHBIX, OOIIECTBEHHBIX, TIOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

. NOTPEOHOCTh TPYOUTHCS, YBaXEHHE K TPYAy U IOISAM TpyAa, TPYAOBBIM
JOCTHKEHUSM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K Pa3HBIM BHUIAM
TPYJIOBOH AESITENFHOCTH;

. TOTOBHOCTh K CaMOOOCTY)KWUBAaHUIO, BKJIOYas OOYYCHHE W BBITOJIHCHUE
JOMAIIIHUX 00s3aHHOCTEN.

Pezynamuenvie ynueepcanvhbvie yueonvie 0eiucmeus

BbpInyCKHUK HAy4YuTCH:

. CaMOCTOSITEJIBHO ONPENENATh LENH, 33haBaTb MapaMeTpbl U KPUTEPHUH, IO
KOTOPBIM MOKHO OIPEAEIUTh, YTO LENIb JOCTUTHYTA;

. OLIEHHWBAaTh BO3MOJKHbIE€ MOCHEACTBHUS JOCTHXKEHHUS TIIOCTaBICHHON LIeTH B
NeSITeIbHOCTH, COOCTBEHHOM JKM3HM M JKU3HM OKPYXKAIOIIMX JIIOJEH, OCHOBBIBASCH Ha
COO00OpaXeHUSIX STUKU U MOpaJIu;

. CTaBUTh U (QOpPMYJIHUPOBaTH COOCTBEHHbIE 3aJayd B 0OOpa3oBaTEeIbHOU
JESTEIIBHOCTH U KU3HEHHBIX CUTYalUsX;

. OLIEHHBATh PECYPCHI, B TOM YHCJIE BPEMs M JIpyrue HemMaTepUalibHbIE PECYPCHI,
HEOOXOUMBIE /7151 TOCTH)KEHUS TIOCTABICHHOM 1IEJIH;

. BbIOMPATh MyTh JOCTHKEHUS L€/, INIAHUPOBATh PEIIEHUE TOCTABIECHHBIX 3a/1a4,
ONTHUMH3HUPYs MATEPHAIIBHBIE U HEMAaTEPHUAIIbHBIC 3aTPaThI;



. OpraHu3oBbIBaTh A(PPEKTHBHBI MOUCK PECypCcoOB, HEOOXOIUMBIX IS
JOCTYDKEHUS TIOCTABIICHHOM 11EJIH;

. COIIOCTABJIATh TOJTYYCHHBIA PE3YNIbTaT JEATEIBHOCTH C MOCTABIICHHOW 3apaHee
TEITBIO.

Ilo3nasamenshvie yHusepcanvHbvle yueoHble Oelicmeus

BbInycKHUK HAYYHTCS:

. UCKaTh W HaxXOJWUTh OOOOIIEHHBIE CHOCOOBI pPENICHUs 3a/Ja4y, B TOM YHCIE,
OCYIIECTBIISITH Pa3BEPHYTHIN HHPOPMAITMOHHBIN TOUCK U CTABUTH HA €T'0 OCHOBE HOBBIE (yueOHbBIE
U TI03HABATEIBHBIC) 33]1a4H;

. KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh HHPOPMALIUIO C PA3HBIX MMO3ULIMMA,
pacrio3HaBarh U GPUKCHUPOBATH IPOTHUBOPEUHs B HMH(POPMAIIMOHHBIX UCTOYHUKAX;
. UCIIONIB30BaTh  Pa3jIMYHBIE  MOJEJIBHO-CXEMAaTUYECKHE  CpeacTBa Ul

IIPEACTABJICHUS CYIIECTBEHHBIX CBSI3€H M OTHOLICHUH, a TAaK)K€ IPOTUBOPEUYNN, BBISIBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

. HaxOoJIUTh W NPUBOJUTH KPUTUYECKHE APTyMEHTbl B OTHOIICHUHU JECUCTBUHN U
CYKJIEHHU APYTOro; CHOKOMHO ¥ pa3yMHO OTHOCUTBCS K KPUTHUYECKUM 3aMEYaHHUSIM B OTHOLIEHU U
COOCTBEHHOTO CYXKJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,

. BBIXOJIUTh 33 PAMKH Y4eOHOT'O MpeIMeTa M OCYIIECTBISATh IeJICHAPABICHHBIN
HIOMCK BO3MOYKHOCTEH ISl IIUPOKOT'O MEPEeHOca CPEICTB U CIIOCOO0B JICHCTBHS,
. BBICTPaMBaTh WHIUBUAYAIbHYIO O00pa30BaTEIbHYI0 TPACKTOPHIO, YYUTHIBas

OTPAaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;
. MEHSTh U YAECPKUBATH PAa3HbIE MO3UIIMU B IO3HABATEIHHOMN AEATEIbHOCTH.
Kommynuxamuenvle ynusepcanvHbvie yuednbvle 0eiicmeus
BorinycKHUK HAY4YUTCSH:

. OCYHIIECTBJIATh J€JIOBYI0 KOMMYHHUKAIMI0O KaK CO CBEPCTHUKaMH, TakK M CO
B3pOCIIBIMH (KaK BHYTPU 0Opa30oBaTENbHON OpraHM3alliM, TaK M 3a €e MpejesiaMu), MoJ0upaTh
MapTHEPOB JJisi  JIEJIOBOM KOMMYHHMKAIIUM MCXOAS U3 COOOPaKEHUM pe3yJbTaTUBHOCTHU
B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATUH;

. MPU OCYIIECTBJICHUU TPYMIOBOW pabOThl OBITh KaK PYKOBOAMTEIEM, TaK H
YJICHOM KOMAaHbl B PAa3HBIX pOJISIX (FeHEpaTop WACH, KPUTUK, UCIIOTHUTENb, BBICTYIAIOIINM,
DKCIEPT U T.1.);

. KOOPJIMHUPOBATH M BHITIOJHITH PA0OTY B YCIOBUSIX PEAbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

. Pa3BEPHYTO, JJOTUYHO M TOYHO M3J1araTtb CBOK TOUYKY 3PEHHS C HUCIOJIb30BaHUEM
aJICKBaTHBIX (YCTHBIX U MMMCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

. pacmno3HaBaTh KOH(QIUKTOTEHHBIE CUTYAIH U MPEA0TBPAIaTh KOHPIHUKTHI 10 UX
aKTHBHOW (ha3bl, BBICTpAWBATh JCJIIOBYI0O M OOpa30BaTEIbHYI0 KOMMYHHKAIMIO, Hu30eras
JUYHOCTHBIX OLICHOYHBIX CYXKIECHUH.

IlIpeomemmnuie pesynomamol.

BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCSH:

. pacKphIBaTh Ha MPUMEPax poJib XUMUHU B (OPMUPOBAHUH COBPEMEHHON Hay4YHOM
KapTUHBI MUPA U B IPAKTUUYECKOH €ATEIBHOCTH YEJI0BEKA;
. JEMOHCTPUPOBaTh HAa MpHMeEpax B3aHMOCBA3b MEXAY XUMHEH U JPyruMHu

CCTCCTBCHHBIMU HAYKaMU;
. packpblBaTh Ha NpHUMEpax IOJOKEHUS TEOPUH XUMHUYECKOTO CTPOCHHUS
A.M. bytneposa;



o noHuMath ¢uzndeckuii cmeica [lepuoandeckoro 3akona /.M. MenneneeBa u Ha
€ro OCHOBE OOBSICHATH 3aBUCHMOCTb CBOWMCTB XMMHYECKHX DJIEMEHTOB M OOpPa30BaHHBIX MU
BEILECTB OT JIEKTPOHHOTO CTPOCHUS AaTOMOB;

. OO0BSACHATh TPUYUHBI MHOTOOOPA3Hs BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUN
00 UX COCTaBE U CTPOEHUH;

. IIPUMEHATh IIpaBUJIa CHUCTEMAaTUYECKOW MEXIAYHApOJHOW HOMEHKIIATyphbl Kak
CpeACTBa PA3IMYEHUS U UACHTU(DUKALIMY BEIIECTB 110 UX COCTaBY U CTPOCHMIO;
. COCTABIISATh MOJICKYJISIDHBIE U CTPYKTYpHbIE (hOpPMYJIbl OPraHMYECKUX BEIIECTB

KaKk HocuTened HMH(pOpMaluM O CTPOCHHM BEIIEeCTBA, €ro CBOMCTBAX W MPHUHAIJICKHOCTH K
oTpeieIEcHHOMY KJIacCcy COeMHEHHI;

. XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM,
YCTaHaBIUBATh IPUYUHHO-CIECACTBEHHBIE CBA3U MEXKIY JAHHBIMHU XapaKTEpUCTUKAMU BELICCTBA;
. IIPUBOANTH INPHUMEPbl XMMHMYECKUX PEAKLUM, PACKPBIBAIOLIMX XapaKTEepPHBIC

CBOMCTBA THUIIMYHBIX IIPEICTABUTENIEH KJIACCOB OpPraHUYECKMX BELIECTB C MLEIbI0 HX
UACHTUPUKALMY U 00bICHEHHs 001aCTH IPUMEHEHUS;

. IIPOTHO3UPOBATh BO3MOXKHOCTh IPOTEKAaHUs XMMHUYECKUX PEaKIHMi Ha OCHOBE
3HaHUH 0 TUIIAX XUMHUYECKOM CBA3M B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CIOCOOHOCTH;

. MCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUU M XMMHYECKHX CBOMCTBAaX BELIECTB
JUist 0€3011aCHOI0 IPUMEHEHHUS B IPAKTUUECKOM EATEIbHOCTH;

. IPUBOAUTH MIPUMEPHI NPAKTUYECKOTO MCIOJIb30BAHUS MPOAYKTOB IEepepadoTKu
He(TU U IPUPOJIHOTO I'a3a, BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH (MOIMATUIEHA, CHHTETHYECKOTIO
KayuyKa, alileTaTHOr0 BOJIOKHA);

. IIPOBOAMTH OIBITHI 110 PACHO3HABAHMIO OPraHUYECKHX BEILECTB: TJIMLEPUHA,
YKCYCHOM KHCJIOTBI, HEMPEENbHBIX KHUPOB, INIIOKO3bI, Kpaxmaia, O€JIKOB — B COCTAaBE MUILEBBIX
IIPOJYKTOB U KOCMETUYECKUX CPENICTB;

. BIaJeTh MpaBWJIaMH M TNpHeMaMu Oe30MacHOM paboThl € XMMHUYECKMMHU
BEIIIECTBAMHU U JIAOOPATOPHBIM 000PYJOBaHUEM;

. YCTaHABIMBaTh 3aBHUCHUMOCTb CKOPOCTHM XUMHUYECKOW pEaKkUHUd U CMEUICHUS
XUMHYECKOTO DPABHOBECHS OT pPa3IMYHbIX (DAKTOPOB C IIEJIbI0 ONPENECNICHUS ONTHUMAJIbHBIX
YCJIOBHM MPOTEKAHMUS XUMHUECKUX ITPOLIECCOB;

. IIPUBOJIUTH PUMEPHI THAPOJIN3a COJIEH B TOBCEAHEBHOM )KM3HU YEJIOBEKA,

. IPUBOJIUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN B MPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIAEATEIIBHOCTH OPraHU3MOB;

. NOPUBOAUTH TMPUMEPbl XUMHMYECKMX  pEakIHi, pacKpbIBalOmUX oOIIme
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAILJIOB;

. IPOBOJUTH PacyeThl Ha HAXOXKAECHUE MOJIEKYIIIPHOI (POPMYIIBI yTiIeBOAOPOAA IO

MNpoaAyKTaM CropaHuss U IO €ro OTHOCHUTEIBbHON INIOTHOCTA M MAaCCOBBIM JOJIAM 3JIEMCHTOB,
BXOJAINIUX B €TI0 COCTAB,

. BIIQJIETh TpaBWJIaMU Oe30macHoro oOpalieHuss C eOKUMH, TOPIYMMHU U
TOKCHYHBIMHA BCIICCTBAMU, CPEACTBAMU OBITOBOM XUMUHU,

. OCYIIECTBIATh  MOUCK  XMUMHYECKOH  uMHpOpMalMM 1O  Ha3BaHUIM,
uaeHTU(GHUKATOpaM, CTPYKTYPHBIM (OpMyiaM BEIIECTB;

[ KPUTHYCCKN OICHUBATL W HHTCPIIPETUPOBATE XHUMHNYCCKYIO I/IH(bOpMaHI/IIO,
COJIepIKaIIyIOCs B COOOIIEHUSX CPEACTB MaccoBOM nHpopmanmu, pecypcax MHTepHeTa, HAyYHO-
MOMYJISIPHBIX CTaThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEIISX BBISBICHUS
OmMOOYHBIX CYXKIEHUN U (POPMHUPOBAHKS COOCTBEHHOMN MO3HUIINN;



. NOPEJCTaBIsATh IYTU pelIeHUus TJI00albHBIX MpoOIeM, CTOAUIMX Hepen
YeJIOBEYECTBOM: IKOJIOIMUECKUX, SHEPT€TUYECKUX, ChIPbEBBIX, U POJIb XUMHUU B PEIICHUU ITHX
npooJieM.

BbinyckHUK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHThCS:

. WUTIOCTPUPOBATh HAa IPUMEPaX CTAHOBJIEHUE U IBOJIIOLIMIO OPIraHUUYECKON XUMUU
KaK HAyKW Ha Pa3JIMYHbIX HICTOPUUYECKUX FTarax €€ pa3BUTHS;

. UCIIOJIb30BAaTh METOJIbl HAyYHOTO MO3HAHUS MpPH BBHINOJIHEHUU MPOEKTOB U
y4eOHO-HUCCIIEIOBATEIbCKUX  33/1a4 [0 H3YYEHHIO CBOWCTB, CHOCOOOB TMOJNIy4EHHS U
pacro3HaBaHMsI OPraHUYECKUX BEIIECTB;

. OOBSCHATH MPUPOAY U CIIOCOOBI 00pa30BaHUSI XUMHUYECKON CBSI3U: KOBAJIEHTHOM
(monsipHOM, HEMOJIIPHOM), MOHHOM, METAJNIMYECKOW, BOJOPOJHON — C LEJIbI0 ONpeaeieHUs
XUMHYECKON aKTUBHOCTHU BEUIECTB;

L] YCTaHaBJIMBATb I'CHECTUYCCKYIO CBA3b MCXKAY KJIaCCaMM OPraHUYCCKHUX BCHICCTB
JJIsA O6OCHOBaHI/I$I HpHHHHHH&J’IBHOﬁ BO3MOXHOCTHU IMOJYYCHUSA OPraHUYCCKUX COCIII/IHGHI/Iﬁ
3aJJaHHOTO COCTaBa U CTPOCHMUS;

. yCTaHABIMBATh B3aUMOCBS3M MEXAy (GakTaMH ¥ TEOpUeH, NPUYUHOW W
CJIEICTBUEM TIPU aHaJM3€ MPOOJIIEMHBIX CUTyalluii U 0OOCHOBAaHWU NMPUHUMAEMBIX PEIIeHUH Ha
OCHOBE XMMHUYECKUX 3HAHHM.

Temaruueckoe muanuposanue 10-11 kiaace
Tematnyeckoe ruranupoBanue (10 kimace)



Ne HasBaHwue pasgena, rnas KomangecTBo yacos
ypokos Bcero W3 Hux (popmbl KOHTPOIIS)
KOHTPOJBbHbIX | MPaKTUYECKHUX
paboT paot
1 MpeomeT opraHM4eCcKom XMMUN.
Teopusa CTPOEHNs1 opraHnYecKnx 6 - -
coeguHeHnn A. M. Bytneposa
2 VYrieBogopobl M X TPUPOIHBIE
HCTOYHMKU 7 2 )
3 Kucnopona- u azorconepxaniue
OpPraHUYeCKue COCIUHECHUS 16 ) )
4 AsoTcogepxalume coeguHeHus 16 2 4
5 Monumepsl, NnacTMacchl, 5 ) 5
Kay4dyKun, BONOKHA
6 XuMus 1 )KU3Hb 7 -
Htoro 68 6 6
TemaTnueckoe mianupoBanue (11 kiace)
Ne ypokoB HaseaHue pasgena, rnas KommuectBo yacos
Bcero W3 Hux (popmsl KoHTpOIIS)
KOHTPOSbHbIX paboT | IPaKTHYECKUX
pabot
1 Bgenenue
2 2 -
2 CTpoeHue BENECTBA 32 2 6
3 XnMun4eckme peakumm 16 4
4 Bemecrsa u ux cBONMCTBA 18 - -
6 Hroro 68 6 10

OcHoBHoOe conep:xaHue Kypca xumuu 10-11 kaace.
Ba3oBblii ypoBenb. OcHOBBI oprannyeckoi xumuu 10 kiaace.

Tema Nel. Ilpeomem opzanuueckoit xumuu. Teopusa cmpoenus opeanuueckux

coeounenuii A. M. bymaeposa

IIpeamer opranmdveckoii xumum. IIpupoaHble, HCKYCCTBeHHbIe U CHHTETHYECKHE
opraHuyeckne coeauHeHHuss. OpraHMyeCKUe BEUIECTBA: IPUPOJHBIE, HCKYCCTBEHHBIE U
cunTeTnueckre. OCOOEHHOCTH COCTaBa M CTPOEHMSI OpraHMYECKHX BellecTB. Butanusm u ero

kpax. [lorsTue 00 yrineBogopoaax.

Teopussi  CTpOeHHs]  OPraHMYeCKHMX  COCAMHEHHUH.  YIJIepOJHbI

CKeJIET.

I'omosiornueckuii psig, romosoru.  BamentHocts. CTpyKTypHBIE (OPMYJIBI — IOJTHBIE U




cokpaméanabie. [IpocTeie (oaMHApHBIE) M KpaTHBIC (IBOWHBIC M TPOWHBIE) CBs3H. M30Mephl n
uzomepus. B3aumHoe BIusHUE aTOMOB B MOJIEKYJIE.

Kaaccupukanmss M HOMEHKJIATypa OpPraHMYecKHMX COeJAMHeHUil (Ha mnpumepe
ajkaHoB). [I[pyuHuunel  kJaccu@uKanuu — OpraHUuYecKux coenuHeHuil. CucremaTHyeckas
MEX1yHapO/AHasi HOMEHKJIaTypa U IPUHLIUIIBI 00pa30BaHusl HA3BaHUN OPraHUYECKUX BEIIECTB.

Jemoncmpayuu. Hexotopble 001Me XUMUYECKHE CBOMCTBA OPraHUYECKUX BELIECTB: UX
ropeHue, IaBjieHue u oOyriuBaHue. Mopenu (IIapocTep>KHEBble M OOBEMHBIC) MOJEKYI
OpraHMYECKUX COEAMHEHUN pa3HbIX KiaccoB. OnpeaeneHue 3JIEMEHTHOTO COCTaBa OpraHM4eCKUX
COCTMHEHUN.

Jlabopamopuwvie onvimot. VI3roToBIEHNE MOJICNIEN OPTraHUYECKUX COETMHEHU.

Tema Ne2. Yenee000poowl u ux npupoonsie ucmouHuKu.

IIpenenbHbIe yriaeBoaopoabl. Ajkanbl. OnpeneneHue. ['oMoaorudeckuii psaj aikaHoB U
ero obmas opmyna. CTpyKTypHass uzomepusi yriepoaHoi nernu. Paaukansl. Homenknarypa
aJKaHOB. XMMHYECKHE CBOMCTBA aJIKAHOB: TOPEHME, PEaKLUU 3aMEIleHUs (TraJIOreHUPOBAHUE),
peaxius pa3ioKeHUs MeTaHa, peaKkius AeTUAPUPOBAHUS dTaHA.

HenpenenbHble yriieBoaopoabl. AjikeHbl. DTuieH. ['oMonoruueckuid psii ajakeHOB.
Homenknarypa. CtpykTypHass uzomepus. [IpoMmbllIEeHHOE MNOJIYy4EHHE AJKEHOB: KPEKUHI U
JNETUIpUpPOBaHUE aIKaHOB. Peakius neruaparalvd STaHONA, KakK Ja0opaTOpHBIA crmocod
NOJIyueHUsl JTWIeHa. Peakuuum mnpucoenuMHEHUs: TUJpaTanus, TI'MJIpOorajJoreHupoBaHUE,
raJIoreHUpPOBaHUE, MOJIMMEPHU3AIIH. [TpaBumno MapKoBHHKOBA. Oxucnenue
ankeHoB. KauecTBeHHbIE peaKIMK Ha HENPEAEIbHbIE YIIIEBOAOPO/IbL.

Aaxanguennl. Kayuykn. Homenknarypa. Conpspk€nnble nuensl. byrannen-1,3, usomnpeH.
Peakius  Jlebenea. Peaknuu npucoenuHeHus —ankagueHoB. Kaydyku: HaTypasbHBIH,
cuHTeTHuYecKue (OyTaneHOBBIN, U30NPEHOBBIN). Bynkanuzanus kayuyka. Pesuna. D60HHUT.

Aaxunbl. O01as XapakTepucTuka Tromosoruyeckoro psjaa. CnocoObsl oOpa3oBaHus
Ha3BaHMN AJKMHOB. XMMHYECKHE CBOWCTBA allETUJIEHA: TOPEHUE, PEAKIMM INPUCOCIUHEHUS:
TUpOrajioreHupoBaHue, raloreHupoBanue, ruaparanus (peakuus Kydeposa), — ero nonyueHnue
Y IIpPUMEHEHNE. BUHWIXJIOpHU U €r0 MoaMMepu3anus B MOJUXJIOPBUHHUIL.

Apenbl. beH3071, Kak NpeacTaBUTeNb apoOMaTHUECKHUX yrieBoaoponoB. CTpoeHue ero
MOJIEKYJIbI U CBOMCTBA (PM3HUECKHE U XMMHUECKHUE CBOWCTBA: TOPEHUE, PEAKIIUU 3aMEIIeHUs —
raJJoreHMpoBaHue, HuTpoBanue. [lonydyeHnue u npumeHeHne OeH3oa.

IIpupoausiii 1 nonyTHbIN ra3pl. CoctaB npupoaHOro ra3a. Ero HaxoxaeHue B mpupoze.
[TpenmymiecTBa MPUPOAHOTO ra3a Kak TOIJIMBA. XUMHYecKas nepepadoTka MPUPOIHOIO rasa:
KOHBepcusl, upoaun3. CHHTE3-Ta3 U ero NpUMEHEHHUE.

[TomytHbIe Ta3bl, ux coctaB. [lepepaboTka MOMyTHOrO raza Ha (ppakuuu: Cyxoil ras, MporaH-
OyTaHOBasi CMeCh, ra30BbIi OCH3UH.

Hed1s u cnocodnl eé mepepadorku. CoctaB HedTH u €€ mepepadoTKa: MEperoHkKa,
KpekuHr, pudopmunr. Hedrenponyktel m ux mnonydenue. I[loHsTue o0 OKTaHOBOM 4YHCIIE.
XUMHUECKUE CITOCOOBI MOBBILICHUs KauecTBa OEH3MHA.

KamMeHnHblil yroJb u ero nepepadorka. KokcoBaHne KaMeHHOTO yIiisl M €ro IPOIyKTHI:
KOKCOBBI ra3, aMMHa4yHast BOJIa, KAMEHHOYTOJIbHAs CMOJIa, KOKC. ["a3uduxanys KaMeHHOTO yTJI.

O0o0menne U cUCTEeMATH3ANMA 3HAHUI 10 TeMe «YT1eBOA0POAbD).

KountpoabsHnas padora Ne 1 no teme «Yr1eBo10poabI».

Jemoncmpayuu. I'opeHue NpeneabHbIX U HENIPEAEIbHBIX YIIIEBOJOPOIOB: METAHA, dTaHa,
anerwieHa. KadecTBeHHbIE peaklMM Ha HENpeeNbHbIE YIIIEBOAOPObl: OOeclBeUYnBaHUE
STUJICHOM U alleTUJIEHOM PacTBOPOB MepMaHraHara Kajius 1 OpoMHoi Bopl. OTHOIIEHHE OeH301a



K 9TUM okuciutTensMm. Jleruaparamnus sranona. ['maponus kapouaa kanbiusa. Komneknun «HedTs
u He(TenpoayKTh», «KaMeHHBIN yroib W MpOAyKTHl ero mepepaboTkmy», «Kayuyku». Kapta
MOJIE3HBIX UCKOMAeMbIX PO.

Jlabopamopusie onvimel. OOHapyeHUE MPOAYKTOB TOpeHus cBeud. VccrnemoBanue
CBOMCTB Kay4yKOB.

Tema Ne3. Kucnopoo- u azomcooepicawjue opzanuieckue coeOuHeHus

Onnoaromubie cnuptbl. OnpeneneHue. @DyHKIMOHANbHAS THUIPOKCWIbHAS TpyMIa.
l'omosiornyeckuii  pax  OPEACbHBIX  OAHOATOMHBIX  CHHUPTOB. M30MepHus  MOJIOKEHUS
GbyHKIMOHATBHOUM Tpynmbl. BomoponHas cBsi3b. XUMHUYECKHE CBOMCTBA CIIUPTOB. AJIbJCTHIHAS
rpynna. Peakmus stepudukanuu, cinoxssie 3¢upsl. [Ipumenenune cnuptoB. [lelicTBue
METHJIOBOT'O M 3TUJIOBOTO CIIMPTOB HA OPraHU3M YeJIOBEKa.

MHoroaroMHble CHHUPTBI. OTUJIEHIVIUKOJIb, KaK MPEICTABUTENb JABYXaTOMHBIX U
[NIMLEPUH, Kak MpeACTaBUTENb TPEXATOMHBIX cnupToB. KauecTBeHHass peakuus Ha
MHOT'OATOMHBIE CIIUPTHI, UX CBOMCTBA, OIy4YeHUe U mpuMeHeHue. [lonstue o6 anTudpusax.

®enoJ1. CTpoeHue, MoaydeHue, CBONCTBA U puMeHeHue penona. KauectBeHHbIe peakiinu
Ha ¢eHol. B3auMHoe BIIMsIHEE aTOMOB B MOJIEKyJie (heHoJIa.

Aabpgernabl M KeTOHbI. Dopmanbierusy M aueTaldbleru]l, KakK MpeACcTaBUTEIN
aNbJIETUIOB, COCTaB UX MoJekyl. DyHKIuoHanbHAs KapOoHWUIbHas rpynna. KadecTBeHHbIE
peaxiu Ha anbaeruabl. CBOiCTBa, MOTydyeHHe U IpUMEHeHne (popMaibIeruia u aleTalbIeruaa.
Peakuuu nonukonaencauuu ans popmanbaeruia. [loHsTre o keTOHaX Ha MpUMeEpe alleToHa.

Kap6oHoBbIe KHCJIOTBI. ['OMOJIOrHYECKUI PSIT IPEICIBHBIX OJHOOCHOBHBIX KAPOOHOBBIX
kucinoT. JKupHble KapOOHOBBIE KHCIOTHl. XHUMHUYECKHE CBOWMCTBA KapOOHOBBIX KHCIIOT.
[Tony4yeHnue u npuMeHEHUE MypPaBbUHON U YKCYCHOM KHUCIIOT.

Caoxuble 3pupsbl. ZKupsbl. Peaxius stepuduxarmu. Cnoxusie 3¢upsl. XKupsl, ux coctan
U TUJPOH3 (KUCIOTHBIN U 1eN0YHON ). Mbuta. ['uapupoBanue »KupoB.

Yraesoabl, ux Kiaccupukanusa u 3Havyenue. ['yoko3a u meiroJiosa.

VYrneBonbl. Monocaxapuabl. ['moko3a kak anpaerugocnupt. Copout. MonogyHOKUCTOE 1
ciuptoBoe Opokenue. dortocunres. [ucaxapuapl. Caxaposza. I[lomucaxapuabl: Kpaxmadn,
L[EJUTEOJIO03A.

Pemenne ynpasknenuii no reme «Kucsopoacoaep:kauiue coelMHeHUs.

Tema Ned. Azomcooepicaujue coeounenusn

AMuHBI. AMUHOrpynna. AMUHBI NpeeNbHble U apomaThuueckue. AHUIMH. [lomyuenue
aMuHOB. Peaknus 3unuHa. XMMU4YeCKre CBOMCTBA U IPUMEHEHUE aMUHOB.

AMHUHOKHUCJIOTHI. AMHHOKHCTIOTBI, COCTaB MX MOJIEKYNT W CBOMCTBa, Kak aM(OTEpHBIX
OpraHMYECKUX COEAMHEHMH. [TMIMH, Kak MpeAcTaBUTENb aMHHOKHCIOT. Ilomydenue
MOJIMIIETU/IOB PEAKIUEN MTONIMKOHAeHCauu. [ToHsaTHE 0 MeNTUAHON CBA3H.

Beaku. Crpoenne Moisiekyn O€nKOB: MEpBUYHAs, BTOPUYHAS U TPETUYHAS CTPYKTYPHI.
KauecTBeHHbIE peakiy Ha OENKU, UX THAPOJIN3, AeHATypalus U Ouonoruyeckrue QyHKIUH.

IIpakTnueckas padora Nel «KauyecTBeHHble peakUM Ha OTAEIbHbIEC KJACCHI
OpPraHuYecKUX COeTUHEeHUN».

HyxkJienHoBbIE KHCJIOTBI. IHonsTue 0 OMOTEeXHOJIOTHH H TeHHOH
uH:xkeHepun. [lepuonsr e€ pa3Butus. Tpu HampaBieHHs OWOTEXHOJNOTWHU: TEHHas (WK
TeHeTUYeCKasl) MHKEHepUsl; KIeTOUHas MHXKEHepus; Ouosornueckas MHKeHepHs. | eHeTnuecku
mMomuduimpoBanusle  opranusMel  (IMO) wu  TpaHcrenHas mnponykuus. KioHupoBaHwHe.
NmMmob6unm3oBanHbie PePMEHTHI U UX TPUMEHEHUE.

IIpakTnyeckas padora Ne2«neHTu(PUKALMA OPraHUYECKUX COCTUHEHUID».



Pemienne ynpaxnenuidi mo Teme «Kuciopoacoaep:kamue W a30TcCoaeprKaliue
COeIMHEHUSD).

Koutpoasnas padora Ne2 mo teme «Kwuciiopoacoaep:xamue M a3orcojaeprkaiimue
COeIMHEHUSD).

Hemoncmpayuu. Ilonydenue anpaeruioB OKUCIeHUeM criupToB. KauecTBeHHas peakius
Ha MHOTOATOMHBIE CHHPTHI. 3aBUCHMOCTb PACTBOPUMOCTH (PeHOJIa B BOZAE OT TEMIIEPATYpPHI.
B3aumopeiictBue ¢ 6pomHor Bogou u xjopuaom xkene3a(lll), kak kauecTBeHHBIC pEeaKIMy Ha
denon. Peaknuu cepeOpsHOTO 3epKaia M CO CBEXKEMONydeHHBIM Tuapokcugom menu(ll) mpu
HarpeBaHUM, KaK KayeCTBEHHbIE peakuuu Ha ajpaeruabl. OOpas3ibl MypaBbUHOH, YKCYCHOM,
MaJIbMUTUHOBOM U CTEAPUHOBOM KHUCIIOT U UX PACTBOPUMOCTH B BOJE. AJIbJIETUHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CHOUPTOB TIUIIOKO3bI B peakuuu ¢ rujgpokcugom  menu(Il).
Unentuduxanus kpaxmana. KayecTBeHHbIE peaklIMK Ha OETKU.

Jlabopamopnvie onwvimpl. CpaBHEHUE CKOPOCTHM HCHAPEHMsT BOJAbI M 3TAHOJIA.
PactBopuMoOCTh riuiiepuHa B BOoAe. XMMHUUYECKHE CBOMCTBA YKCYCHOM KHMCIOTHL. OmnpeneneHue
HENPEIEIbHOCTH PAaCTUTENLHOTO Macia. MneHTudukanus Kpaxmalia B HEKOTOPBIX MPOAYKTAX
nuTaHus. M3roroBiieHne KpaxMalbHOTO Kieiicrepa. M3roroBieHue mMozeneil MOJIeKyl aMHHOB.
N3roroBieHne Mo1eau MOJIEKYJIbI TIIUIHHA.

Tema NeS. Ilonumepwl, niacmmaccol, Kayuyku, 60J10KHA

Mosmmepsl. Knaccudukanuss noaumepoB. ickyccTBEeHHbIE  MOJIMMEPHI:  LEJUTYJIOU,
aleTaTHBIN IIEIK, BUCKO3a, eJUT0(daH.

Cunrernyeckue mnosauMepsl. [lonumepusanuss M MOJMKOHAEHCALUSA, KakK CIOCOOBI
nojiyuyeHus: nonuMepoB. CuHrernueckue kayuyku. [lomuctupos, TeuioH ¥ MOIUBUHUIXJIOPUL,
KaK MpeAcTaBUTENH miactMacc. CHHTETHYECKUE BOJIOKHA: KallpOH, HAlJIOH, KEBJap, JIaBCaH.

IIpakTnueckas padora Ne3: «Pacno3zHaBaHMe JIACTMAacC U BOJTOKOH.

Hemoncmpayuu. Komnekiuu Kay4yKoB, IJIaCTMACC, CHHTETUUECKUX BOJIOKOH U U3JIEIHUH
n3 HUX. DEpMEHTAaTUBHOE pa3JIOKEHHUE IIEPOKCHAA BOJOpPOJAa C IIOMOILIBIO KaTajlasbl
CBEXKEHATEPTHIX MOPKOBH MJIM KapToders.

Jlabopamopnvie onvimer. O3HaKOMIIEHHE C KOJUIEKIMSAMHM KaydyKoB, IUIACTMacc Hu
BOJIOKOH.

Tema Neb6. Xumusn u scusns

Xumus u 310poBse. JlekapcrBa, GepMeHTbI, BATAMHHbI, TOPMOHBI, MUHEPAJIbHbIE
Bojbl. [Ipo0JieMbl, cBSI3aHHBbIE ¢ IPMMEHEHHEM JIeKAPCTBEHHbIX NMpenapaToB. XUMHUs H
numa. KanopuitHoCTh :KMPOB, 0€J1KOB M YIJICBO/AOB.

depmeHTsl, kKak noustue o pH cpenpl. Oco6eHHOCTH CTPOSHUS U CBOUCTB (CETIEKTUBHOCTD
1 3(pPeKTUBHOCTD, 3aBUCUMOCTD JIEUCTBUA OT Temriepatypsl U pH cpensl pactBopa) GpepMeHTOB
10 CPAaBHEHMIO C HEOPraHMYECKUMHU KaTaiau3aTopamu. OpraHu3MoB U IPOU3BOACTBO. BuTaMuHBI.
Knaccudukanus ButamuaoB. Butamun «C» Kak mpeicTaBUTENb BOJAOPACTBOPUMBIX BUTAMUHOB U
BUTAaMUH «A» KaK MpPEJICTaBUTENb >XUPOPACTBOPUMBIX BUTAaMUHOB. ['opmonbl. Ilonstue o
TOPMOHAX BBIIOJIHAIOIINX DSHIOKPUHHYIO PETYJSIUI0 JKU3HENEATEIbHOCTH OPraHU3MOB.
Baxneiimue cBoiicTBa TOPMOHOB: BBICOKas (U3HOJIOTHYECKas aKTUBHOCTb, AMCTAHLMOHHOE
neiictBue, ObIcTpoe paspylieHue B TKaHsAxX. OTaenbHble NPeACTaBUTENIM TOPMOHOB: HHCYJIMH U
anpenanud. [Ipopunaktuka caxapHoro nuadera. [loHsaTHEe O CTEPOUIHBIX TOPMOHAX Ha MpUMepe
MOJIOBBIX TOPMOHOB. JlekapcTBa. JlekapcTBeHHAst XUMHOTEPANIUU. AHTUOMOTHKHU U TUCOAKTEPUO3.
Hapxkortuueckue Bemecta. Hapkomanusi, 6opr6a ¢ Hell 1 nmpoduiakTuka.

HTorosasi KOHTpobHAsA padoTa Ne3 mo Kypcy OpraHu4eckoil XuMHuH.

HUTorosblii ypok.



Conep:xanue kypca. 11 kiaacc. ba3oBblii ypoBeHb

Beeoenue

BBoaHbIi HHCTPYKTaK 1O TeXHUKe Oe3onacHocTu. [Ipeamer xumum.

Tema Nel. Cmpoenue eeuwiecmea

OcHoBHbIE cBe/leHUs] 0 cTpoeHun atoma. CTpoeHHe aTOMa: COCTaB sijipa (HYKJIOHBI) U
anekTpoHHast obonouka. [lonsarue 00 wu3ortomax. IloHATHE O XMUMHYECKOM »JJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJI0M sIpa.

JJIeKTPOHHAs1 000/104Ka. (OCO0EHHOCTH CTPOEHHS JJIEKTPOHHBLIX 000JI04eK
nepexoAHbIX 73JjeMeHTOB [loHsiTue 0 BajgeHTHBIX »dJeKkTpoHaX. OTOOpaKeHUE CTPOCHUS
AJIEKTPOHHBIX O00OJIOUYEK aTOMOB XHMHYECKHX DJJIEMEHTOB C TMOMOUIBIO JIIEKTPOHHBIX U
IEKTPOHHO-TpadudecKuX HopMyIr. DIEKTPOHHBIC CEMEHCTBA XUMUYECKUX dJICMCHTOB.
Iepuoauveckuii 3axkoH u mnepuoanyeckasi cucrema JI.U. Menaeneea. IlpoBepounas
pabora Nel «Ilepumoauveckasi cucrema MennaeneeBa JI.W.» @uznueckuili cMbICI NIPUHATON B
tabiuue J[. . MenaeneeBa CUMBOJIMKH: MOPSAJKOBOTO HOMEpA 3JIEMEHTa, HOMepa Mepuoja u
HoMmepa rpynnsl. [Ipeanoceuiku otkpsiTusa [lepuoanueckoro 3akoHa M TEOPUHU XUMHUYECKOTO
CTPOCHUSI OPTaHUYECKUX COCTMHEHUH; POJIb JIMYHOCTH B UCTOPUHU XMMUU; 3HAUCHHE TTPAKTUKH B
CTAHOBJICHUU U Pa3BUTUU XUMUYECKUX TCOPUH.

HNonnasi xuMu4Yeckasi CBA3b M HOHHbIE KPHCTALIMYecKHe peméTku. Katnonsl u
QHUOHBI: WX 3apsAbl M KIacCUpUKAIMS 1O COCTaBy Ha TMPOCThIE M CIOKHBIC.
[TpencraButenu. [loHsTHe 00 HOHHOM XMMIYECKOH cBsi3U. lOHHAs KpucCTaUIMueckas pemeéTka u
busnyecKkue CBOCTBA BEUIECTB, 00YCIOBICHHBIE ITHM CTPOCHUEM.

KoBasienTHasi XuMu4eckasi CBsi3b. ATOMHbIE M MOJIEKYJISIPHbIE KPHUCTAUIHYeCKHe
pemiéTku. [loHATHE O KOBaJIEHTHOU CBSI3U. DJIEKTPOOTPULIATENBHOCTh, HENOJIAPHAs U MOJsIpHas
KOBAJICHTHBIE CBsi3U. KpaTHOCTh KOBAJIGHTHOW CBsI3M. MeXaHU3Mbl 00pa30BaHUsI KOBaJEHTHBIX
CBsA3€il: OOMEHHBI W JOHOPHO- aKUenTOpHbIH. [loNgpHOCTH MOJEKyJbl, Kak CIEICTBUE
MOJISIPHOCTHU CBSI3U U T€OMETPUU MOJIEKYNbl. Kpucraminueckue pemeéTku ¢ ’TUM TUIIOM CBA3U:
MOJICKYJIIpHbIE U aTOMHBbIe. DU3MYECKHE CBOWCTBA BEIIECTB, OOYCIOBJICHHBIC THUIIOM
KPUCTAJUTMYECKUX PELIETOK.

Mertauinyeckass  ¢Bsi3b. [[oHATHE O METAJUIMYECKOM  CBSI3M M METAJNTMYECKUX
KPUCTAJUTMYECKUX peméTkax. Gu3nueckne CBOMCTBA METAUIOB HA OCHOBE HX KPUCTALTUYECKOTO
ctpoenus. [I[puMeHeHre MEeTalJIOB HA OCHOBE UX CBOMCTB. YEpHBIEC U LIBETHBIE CILJIABHI.

Bonoponnas xumuueckasi CBsI3b. MEXKMOJIEKYIsipHAsT W BHYTPHUMOJIEKYIISIpHAS
BOJIOPOJIHBIC CBSI3M. 3HAUEHHWE MEKMOJIEKYJISIPHBIX BOJOPOJHBIX CBSI3€M B MPHUPOJIE U SKU3HU
YeJioBeKa.

IMomumepsl opranuyeckue W Heopranmuyeckue. [looydeHrne MmoIuMEpoOB peakIUsIMHU
MOJIMMEPU3ALMU U TIOJMKOHIeHCalluU. BaxkHelme npeacTaBuTeNy MiacTMacCc U BOJIOKOH, MX
MOJIydeHUE, CBOMCTBA U TMpuMeHeHue. [loHsATME O HeOopraHMueckux TMOJUMEpax U HX
MIPEICTABUTEIH.

I'az000pa3Hble BemecTBa. ArperaTHele COCTOSIHUS BemecTBa. ['a3pl. 3akoH ABorazapo
JUTs Ta30B. MOJISIpHBIN 00beM ra3000pa3HbIX BEmecTB (TIPH H. Y.).

IpakTuyeckas padora Nel «IlosyyeHue, pacrio3HABaHUeE U COOMPAHME TA30B».



Kunkue BemecrnBa. XXuakoctu. Vcnons3oBanue BoAbl B OBITY M Ha MPOU3BOCTBE.
MuHepanbHbl€ BOJIBI.

Teepabie BemectBa. [IpoBepounasi padora Nel «ArperaTHbie COCTOSIHUSI BEIECTBY.

AmMopdHbIe BeliecTBa U KpUCTAIITMUECKHE BEIIECTBA, UX OTJIMYUTENIbHbIE CBOMCTBA. THIIBI
KpucTaJmmueckux pewertok. Kpucramnmnueckas pemerka. MlonHsle, Metainuueckue, 13 aToMHble
U MOJICKYJISIpHbIE KPUCTAJUIMYECKUE PEIIETKU. 3aBUCUMOCTh (PM3MUECKUX CBOWCTB BEUIECTBA OT
TUIA KPUCTAIUIMYECKON peIIeTKU. AJUIOTPOIIHSL.

JucnepcHble cucTeMbl M pacTBopbl. [lonsaTue o nucnepcHoil (aze u AUCHIEPCHOHHON
cpene. ArperatHoe COCTOSHHUE pa3Mmep uacTHIl (a3bl, Kak OCHOBa [UIsl KJacCH(PUKAIUU
JUCIIEPCHBIX CUCTEM. DOMYJIbCUU, CYCIICH3UH, a3PO30JIH — TPYIIILI IPYOOAUCIIEPCHBIX CUCTEM, X
IIPEJICTAaBUTENN. 30JI1 U I'eJId — IPYNIbl TOHKOAMCIIEPCHBIX CUCTEM, UX IpencTaBuTenu. [lonarue
0 CUHEPE3UCE U KOaryJsiuu

CocraB BemecrBa. Cwmecn. CMecu U XMMHMUYECKHE COEIUMHEHUS. ['OMOreHHbIE U
rereporeHHele cmecu. MaccoBass U oObeMHasi J10JId KOMIIOHEHTOB B cMecu. MaccoBas 1oiis
npumeceid. MaccoBasi J10J1s1 pacTBOPEHHOIO BemiecTBa. MoJisipHas KOHIIEHTpPALMs BELECTBA.
Boixon mpoaykra peakuuu. PacueTsl MaccoBoi 10511 (Macchl) XUMUYECKOTO COETMHEHUS B CMECH.
Pacuetsr macchl (00beMa) MPOAYKTa PEaKIUU, €CIU BEUIECTBO COACPKHUT MpuMecu. Pacuersl
MaccoBOM WM OOBEMHOM JONMM BBIXOJA MPOAYKTa PEaKUUU OT TEOPETHUYECKH BO3MOXKHOTO.
Pewenne 3a1a4 Ha pacTBOPBI

Konrpoabnas padora Nel CtpoeHue BemecTsa..

JHemoncmpayuu. Ilepnonndeckoi cucteMbl XuMuiyeckux 3ineMeHnToB /1. 1. MenneneeBa B
pasnmuuHbIX popmax. Moaens HOHHON KPUCTAITMYECKON PEMIETKH Ha TIpUMepe XJIOPHIa HATPHSL.
MuHnepaiibl ¢ 3TUM TUIIOM KPUCTAJUTMYECKON PEIIETKON: KaIbLHUT, TAIIUT. MOJEIN MOJIEKYIISIPHON
KPUCTAJUIMYECKOM PEIIETKH Ha IIPUMEPE «CYXOTO JIbJIa» WU HOoJa U aTOMHOW KPUCTAJUINYECKON
pemeTKy Ha mpuUMepe anmasa, rpadura uiam kBapua. Mojens MonsgpHoro oobséma raza. Mojenu
KPUCTANIMYECKUX  PELIETOK HEKOTOpbIX MeTayuioB. Komneknuu o0pa3lioB  pa3inyHbIX
JUCIIEPCHBIX CUCTEM.

Jlabopamopuvie onvimpl. KOHCTpyMpOBAaHUE MOJAEIN METAUIMYECKONM XUMHYECKOU
cBsa3u. llomydyeHue KOJIJIOMTHOTO pPAacTBOpa KypUHOro O€nKa, MCCIENOBaHHE €ro CBOMCTB C
IIOMOIIBIO JIA3€PHOM YKa3KM W IIPOBEACHHE €ro jaeHarypauuu. llomydenuwe smynbcuun
pacTUTENBLHOrO Macia U HabuoIeHue 3a e€ pacciioeHueM. [lomyueHne cycreH3un «u3BeCTKOBOTO
MOJIOKa» 1 HaOJI0/IeHuE 3a €€ CeJMMEHTAlIUEH.

Tema Ne2. XuMu4yeckue peakuum

IlonsaiTHe 0 xummMmuyeckoil peakuuu. Peaxkumm, maymme 0e3 HM3MEHEHHsI COCTaBa
BelllecTB AJUIOTPONU3alusl ¥ HW30MepH3alys, Kak peakuu 0e3 M3MEHEHHUs COCTaBa BEIECTB.
AmoTponus v €€ NpUUUHBIL.

Kunaccnpukanusi XMMHUYECKHX peaKluil, NMPOTEKAWIIUX ¢ H3MEHEHHEM COCTaBa
BelecTB. Knaccudukanus peakiiuii o pa3iIndHbIM OCHOBAHUSIM: 10 YHCIIY U COCTaBy PeareHTOB
U TPOAYKTOB, MO (pa3e, MO MCIOIB30BAHMIO KaTaau3aTopa WM (epMeHTa, MO TErJI0BOMY
abdexry. TepmoxumMudeckrne ypaBHEHHUS PEAKITUN.

Ckopoctb XMMHYECKHX peakuuii. DakTopsl, OT KOTOPBIX 3aBUCUT CKOPOCThb
XUMHYECKMX PpEaKkLMi: TPUpOJa pearupyrollux BEIIEeCTB, TEMIlEparypa, IUIOMAAb HX
CONPUKOCHOBEHUSI PEArHPYIOIIMX BEIIECTB, WX KOHLEHTpauus, NPHUCYTCTBHE KaTaJIM3aTopa.
[Tonstue o xatanmuze. PepMeHTHI, KaKk OHOJOTMYECKHE KaTaau3aTopbl. VHTHOMTOpHI, Kak
«AHTOHHMMBD» KaTaJaU3aTOPOB U UX 3HAYEHUE.



Oo0paTumMocTh XMMHYECKHX peakuuid. XuUMHYECKOe pPaBHOBecHe, YCJIOBHUSl €ro
cmemenusi. [IpoBepounasi padora Ne2 «CkopocTh XUuMHYeCKHX peakumii». Kinaccudukanus
XUMHUUYECKMX pEeakLMi MO MpU3HaKy UX HampasieHus. lloHarne o0 oOpaTHMBIX peakuusx U
xumuueckoM paBHoBecud. Ilpunumun Jle-Illatense u crocoObl CMeElIEHHS XUMHYECKOTO
paBHOBecus. OOmas XapakTepUCTHKA pEaKIMidi CUHTE30B ammuaka u okcuma cepwi(VI) u
paccMOTpEHHE yCIOBUI CMEILLIEHUS] X PAaBHOBECHS HA IIPOU3BOJICTBE.

Poars BOabl B XMMHYeCKHX  peakumusix. Teopusi  3JIEeKTPOJUTHUYECKOM
aucconuanuu. PactBopuMocts  BelecTB B BoJE. BoaHble pacTBOpBL. DIEKTPOIUTHL U
HEeRIeKTPONIUThL. CTeneHb 2JeKTPOIUTHUECKO nucconranuy. CuibHbIE U cladble JIEKTPOTUTHI.
VYpaBHEHUs 3IEKTPOJIUTUYECKON AUccoumanu. Peakuuu B pacTBOpax 31eKTpOIUTOB. MexaHusm
muccouuanuu. Ctynenyaras quccounanus pH pacTBopa kak 1okaszareib KUCIOTHOCTH CPEb.

I'maposaus. OO6patuMplii 1 HEOOPATHMBIM THUAPOIW3BL. [MApPONHM3 CONE M €ro THIIHL.
['maponu3 OpraHMYECKUX COSIMHEHHMH B KHBBIX OPTaHU3MOB, KaK OCHOBAa OOMEHa BEIIECTB.
[TonsiTHe 00 >HEpreTHIecKkoM 0OMEHE B KIIETKE U POJIA THAPOIIN3a B HEM.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHBIE peakIuM. JJIeKTPou3. CTeneHb OKUCICHUS U
e€ ompeneieHue Mo QGopmyjaaM OPraHUYECKUX M HEOPraHMYECKHX BELIECTB. DJIEMEHThl U
BEILECTBA, KaK OKMCIMTEIM M BOccTaHOBUTENH. [loHsATHE O mpoueccax OKHUCICHHUS U
BOccTaHOBJEHUsI. COCTaBIICHHE YPAaBHEHMM XMMHYECKUX PEaKLUUid Ha OCHOBE 3JIEKTPOHHOIO
Oananca. XapakTepuCTUKa 3JIEKTPOJU3a, KaK OKUCIMTEIbHO-BOCCTAHOBUTEIBHOIO IpOIiecca.
Oco0OeHHOCTH D3JIEKTPONN3a, MPOTEKAIOIIEr0 B pacTBOpax AyeKTposuToB. [IpakTuueckoe
IIPUMEHEHHUE DJIEKTPOJIN3a: MOJIYyYEHHE TaJloreHOB, BOAOPO/a, KUCIOPO/a, IET0YHbIX METAJJIOB
U IIeJoYel, a TaKKe AJTIOMHUHMS 3JIEKTPOJIM30M pacCIUIaBOB U PACTBOPOB COEAMHEHUH ATHX
sneMeHTOB. [loHATHE O TraJbBAaHOIUIACTUKE, TIallbBAaHOCTETUMH, pPA(QUHUPOBAHMM IBETHBIX
METAaJIJIOB.

KonTtpouabnas padora Ne2 Xumu4eckue peakuuu

Jemoncmpayuu. PactBopeHue CepHONW KHUCIOTHI U aMMHAYHOW CEIUTPBl U (UKCALHS
TEIJIOBBIX SIBJICHUM JUIsI 3TUX NPOLECCOB. B3aMMOAEHCTBUSA pacTBOPOB COJISIHOM, CEpHOM M
YKCYCHOM KUCJIOT OJMHAKOBOW KOHIICHTPAIMH C OJUHAKOBBIMU KyCOYKaMU (TpaHyJiaMi) IIMHKA U
B3aMMOJICHCTBHE OJIMHAKOBBIX KYCOYKOB pAa3HbIX METAJUIOB (MarHus, LMHKAa, JKeje3a) C
pacTBOPOM COJISIHOM KHCJIOTBI, KaK MPHUMEp 3aBUCUMOCTH CKOPOCTHM XMMHUYECKUX pEeakUuil OT
OpUpojbl  BellecTB. B3aumogeilcTBue pacTBOpOB THOCYIb(paTa HATPUsl KOHLEHTPALUU U
TEMIEPATypbl C pPAacTBOPOM CEPHOW KHUCIOTHL. MOJEIUPOBAHUE  «KHUIISIIETO  CIIOS.
Hcnonb30BaHue HEOPTaHMUECKUX KaTallu3aToOpoOB (CoJieil xene3a, HoIuAa Kalus) U IPUPOIHBIX
00BEKTOB, COJEpKALIMX KaTajazy (Cblpoe Msco, KapTodenb) Al pazIokKeHHs IepOKCHAA
BojiopoJia. B3aumojeicTBue 1IMHKA C COJSTHOM KHCIOTOW HHUTpAaTOM cepedpa, Kak MpUMeEpPhI
OKHCITUTEIbHO-BOCCTAHOBUTENBHON peakiuii u peakiuu oOMeHa. KoHcTpyupoBaHue Mojenu
anekTponniépa. BuneopparMeHT ¢ MPOMBIIIIEHHOW YCTAHOBKH ISl TOJTYYE€HUS aTIOMUHUS.

Jlabopamopnsie onvimal. VimocTtpanus npaBuia beproiie Ha MpakTUKE — MPOBEICHUE
peakuuii c 00pa3oBaHUEM OCAJIKa, ra3a U BOJIBL. | eTepOreHHbI KaTanu3 Ha IpUMeEpe Pa3IosKeHHs
NEepoKCHUIa BOJOpOJAa B TMPUCYTCTBUM JMOKcHAa MapraHua. CwmelleHue paBHOBECHS B
cucreme Fe** + 3CNS «> Fe(CNS)s. HcnblTanue HMHAMKATOPaMHM CpEibl PacTBOPOB Coleit
pa3nuYHbIX TUNOB. OKUCINTENIbHO-BOCCTAHOBUTENIbHAS PEAKIINS U peaklusi oOMEeHa Ha IpuMepe
B3aMMOJIecTBHS pacTBOPOB cyibdaTta meau(ll) c xene3om u pacTBOpoOM IIETOUH.

Ilpakmuueckaa padoma. Penienrie SKCIEPUMEHTAIBHBIX 3a7a4 MO TeMe «XUMHUYECKas
peakuus».

Tema Ne3. Beuwjecmea u ux ceoiicmea



Metamubl. Ou3nyeckue CBOWCTBA METAJUIOB, Kak (YHKIUA WX cTpoeHHs. [leneHue
METaJUIOB HA TPYINbl B TEXHUKE M XUMUU. XHUMHUYECKHE CBOMCTBA METAUIOB U
IIEKTPOXUMUYECKUN pAx  HanpsokeHui. [lonstue o MeramiorepmMuu (aIOMHUHOTEPMUM,
MarHueTepMHH U JIp.).

Hemerambl. biaropoanbie rasbl. Hemeramisl kak oxkucnurenu. Hemeramisl kak
BOCCTAaHOBUTENU. Psiyt anexTpoorpunarensuoctu. UHepTHBIE MM 6J1aropoiHbIe Ta3bl.

Oxcuabl. Kucsorsl. IIpoBepounas padora Ne3 «MeTtaibl.
Hemertaunb». Heopranuueckue amQoTepHbIE COCIMHEHHS: OKCUABI W THIPOKCHUIABI, —
UX  CBOWCTBa M TMOJy4YeHHe. AMQOTEepHbIE OpraHWYeCKUe COEAMHEHUS Ha MpuMepe
aMUHOKHCIIOT. [lenTuabl M nenTuaHas cBsA3b. KUCIOTHI € TOUKH 3pEHHS] aTOMHO-MOJIEKYJISIPHOTO
yueHus. KHcaoThl ¢ TOUKM 3pEHUs TEOPUHN NIEKTPOJUTUUYECKON Jucconuanuu. Kuciorsl ¢ Touku
3peHust NpOTOHHOM Teopuun. OOIIMe XUMUYeckue cBoicTBa KuciaoT. Kinaccuduxamus Kucior.

IIpakTnueckas padora Ne2 «Pemenne 3KciepuMeHTAIbHBIX 32124 110 ONpeeIeHUI0
CBOMCTB KHMCJIOT.

OcHoBanuss. OCHOBaHUS C TOUYKHU 3PEHHS] aTOMHO-MOJIEKYJISIPHOTO yueHusi. OCHOBaHMUS C
TOYKM 3pEHUS TEOPUHM JJIEKTPONIUTHYECKOW auccounanuu. OCHOBaHUS C TOYKHM 3pEHUs
npotoHHoi Teopuu. Kiaccubpukanus ocHoBaHMil. XUMHUYECKHE CBOWCTBA OpPraHUYECKUX U
HEOPraHWYECKUX OCHOBAHUII.

Coumn. Knaccuduxanus coneit. XKéctkocTh Boabl U criocoObl €€ yctpaneHusd. llepexon
KapOoHaTa B rufpokapooHaT u oopaTHo. OO1IMe XUMUYECKUE CBOWCTBA COJICH.

I'eneTuyeckue cBA3H. YPOK cCHCTeMATH3ALMHU 3HAHUI.

Hrorosasi konTpoJibHasi pabora Ne3.

3aK/JII0YUTeNbHBINH YPOK.

Hemoncmpayuu. Konnexkuuss merawioB. Kosekuuss HemeTtawioB. B3aumoneiicTBue
KOHILEHTPUPOBAHHON a30THOM KHCIOTHI ¢ Menplo. Bcembllika TepMUTHOM cMecu. Bcemblnika
4EPHOro TOpOXa. BBITECHEHHME TaJOreHOB W3 MX pacTBOPOB JAPYTMMHU TaJIOT€HaMHU.
B3aumoselicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHUCIIOTHI M aMMMaKa («IbIM
6e3 orus»). [TomyyeHnne ammuaka v u3ydyeHue ero CBOMCTB. PaznuuHble ciydan B3aMMOAEHCTBUS
pacTBOPOB COJIed aMOMUHHS CO IIEN0Ybl0. [lomydyeHne kECTKOM BOABI M YCTpaHEHHE €&
JKECTKOCTHU.

Jlabopamopuvie  onvimpl. [lonyuyeHne  HEpacTBOPUMOIO  THAPOKCHMAA U €ro
B3aUMOJICUCTBUE C KHCIOTOW. lccnenoBaHne KOHIIEHTPUPOBAHHBIX PAaCTBOPOB COJISTHOM W
YKCYCHOW KHUCIIOT KameJIbHbIM METOJIOM IpU UX pa3daBieHuu Bojoi. [lomyuenue amdorepHoro
TUAPOKCUA M M3Y4YEHHE €ro CBOMCTB. IIpoBeneHNE KaueCTBEHHBIX PEAKLUI MO ONPEAEIIEHUIO
cocTaBa COJIN.

Ilpakmuueckaa paboma. Penienue 3KCriepUMEHTANIBHBIX 3a]1a4 110 TeMe «BemecTsa un ux
CBOMCTBa».

KanenaapHo - TeMmaTu4eckuii njian no ydyeonomy npeamery «Xumus» (10 kiacc)
Ha 2021-2022 yu4eOHblii roj. (68 4.)



Ne Tema ypoka KoanuecrBo | Jlata
n/n 4acoB

Tema 1. [Ipeamer oprannyeckoii xumuu. Teopusi CTpoOeHNsI OPraHUYeCcKNX coeuHenuii A. M.
Bytaeposa (6 u.)

1. [Tpenmer oprannyeckoit xumuu. [IpupoHbie, HICKYCCTBEHHBIE U | 2
CUHTETHYECKHE OPraHNMYECKUE COCIMHECHHSI.

2. Teopus cTpoeHUst OpraHUYECKUX COCTMHEHUN. YTIIEPOIHBIN 2
ckeseT. I 'oMoJIorn4eckuil psifi, TOMOJIOTH.

3. Knaccudukarys 1 HOMEHKIaTypa OpraHM4ecKuX COeAMHeHUH | 2
(Ha mpuMepe aJIKaHOB).

Tema 2. YriieBogopoab! U X NPHPOJHbIe HCTOYHHUKH (18 u.)

4. Anxanbl. ['oMmonornueckuit psiji. XumMuueckue CBOICTBa, 2
10JIy4EeHUe, TPUMEHEHHE HA OCHOBE UX CBOWCTB.

5-6. | Ankensl. ['omonorndeckuii psia. XUMHYECKUE CBOMCTBA, 4
crocoObl nmoiyuenust u npuMenenus. [IpaBmio MapkoBHUKOBA.
KadecTBeHHBIC peaklMK Ha HETIPECIbHBIC YTIIEBOIOPO/IbI.

7. Ankanuensl. ['omonorudyeckuit psjg. XUMHUYECKHUE CBOMCTBA, 2
crocoObl oyyeHus u npumeHeHus. Peaxuus Jlebenena.
Kayuayku: HaTypanbHbIi, CHHTeTHYECKHE (OyTaEeHOBBIH,

W30IPEHOBBII).

8. Anxunbl. ['oMonornueckuii psii. XuMuueckue CBOMCTBA, 2
CHOCOOBI NOJTYUYEHHUs] U IPUMEHEHHUSL.

9. Apensl. ['omonornueckuii psjg. XMMHYECKUE CBOWCTBA, 2
CHIOCOOBI OJTYYCHHUSI U IPHMEHEHHUSI.

10. | Ilpupoansrii v monyTHbIA Ta3bl. HedTh 1 criocoOsl e€ 2
nepepaboTku. KamMeHHbIH yroib 1 ero nepepadboTka.

11. | O0oO1ieHue u cucTeMaTH3aus 3HaHU 110 Teme 2
«YTIIEBOIOPOIBDY.

12. | KonrpoabHas pabora Ne 1 o Teme «YTII€BOIOPOIBI. 1

Tema 3. Kucaopoa- u a3orcoaep:xaniue oprannyeckue coeguHenus (16 4.)

13- | OnHO- 1 MHOTOaTOMHBIE crTUpPTHL. [lonydyenne. Xumudeckne 4

14. | cBoiicTBa. [lpuMenenue MetaHona, 3TaHONA U TIIMIEPUHA.

15. | ®enon. [lonyuenue. Xumuueckue cBoiictsa. [I[pumenenue 2
denomna.

16. Anpaeruapl. [lonydenne. Xumudeckue cBoiictBa. [Ipumenenue | 2
dbopmanbaeruaa.

17. | OnHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI, MTOJIyUYEHHE, 2

XUMHYECKHUE CBOMCTBA. [[puMeHeHne yKCyCHON KUCIOThI Ha
OCHOBE €€ CBOWCTB.

18. | Cnoxuble 3)UpPBI U KHUPHI. 2

19. VYrneBonpl, ux Kiaccudukanus u 3HaUeHue. [ 1r0K03a u 2
LEJLTH0JI03A.

20. | Pemenue ynpaxunenuit o reme «Kuciopoacoaeprxariue 2

COCOMHCHUSA.




Tema Ned4. Azorconepskamme coeqnuennst.(16 1)

21. | Amunsl [lonarue 06 amuHax, MoydeHue, CBOMCTBA U 2
MPUMEHCHUE aHIJINHA.

2 AmMuHokucnotsl. [lonyuenune, cBolicTBa U IPUMEHEHUE 2
AMUHOKHCIIOT.

23. benku. [Tonyuenue 6enKoB, CBOMCTBA, OMOIOTHYECKAS 2
byHKIHS.

24. | Ilpaktrueckas pabota Nel «KayecTBeHHBIE peakInu HA 2
OTJIEIbHBIE KJIACCHl OPTAHUYECKUX COCAMHEHUID.

25. | HykneuHoBbie KUCIOTHI. [IoHATHE O OMOTEXHOJIOTHH U TeHHOW | 2
WHKCHEPUH.

26. | Ilpaktuyeckas padora Ne2«MmeHTrUKaLMs OPraHuIeCKUX 2
COCTMHEHUI.

27. | Pemenue ynpaxuenuii no teme «Kuciaopoaconepxamiue u 2

a30TCOACPIKAINEC COCAUHCHUS.

28. Kontponbras padota Ne2 o reme «Kucmopojcoaepxaliue u 2
A30TCOIEpIKAIINE COSTUHEHUS.

Tema NeS. Iloaumepsbl, n1acTMAacChl, KAY4yKH, BOJOKHA.(6 4.)

29. | UckyccTBeHHbIe OIMMEpPHIL. MICKyCCTBEHHBIE BOJIOKHA 2
(aLeTaTHBIN HIETK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHE.

30. | Cunrernueckue nmosmmepsl. CHHTETHYECKHE BOJIOKHA (J1laBcaH, | 2
HUTPOH U KalpoH).

31. | [Ipaktnueckas padota Ne3: «Pacrio3HaBaHue I1acTMace U 2
BOJIOKOH).

Tema Ne6. Xumus u ku3nb.(7 4.)

32- | Xumus u 310poBbe. JlekapcTBa, pepMEHTHI, BUTAMHHBI, 4
33. | ropMOHBI, MUHEpalIbHbIE BOJIbI. [Ipo0ieMsl, CBA3aHHBIE C
NPUMEHEHHEM JIEKaPCTBEHHBIX MPETapaToB. XUMUS U MUIIA.
KanopuiiHOCTB 5KHPOB, OEJIKOB U YTIIEBOJIOB.

34. | Urorosas koHTpoabHast pabota Ne3 1o Kypcy opraHMuecKon 2
XUMHH.
35. | UroroBsrit ypoxk. 1

KanennapHo - reMaTnyeckuii miaH mo yueonomy npeamery «Xumus» (11 kiaacce)
Ha 2019-2020 yue6Hblii roj. (68 4.)

Ne n/m Tema ypoka KoumnuectBo Hara
4acoB

Beeoenue (1 u.)

1. BBOHBIN HHCTPYKTaX 110 TEXHUKE O€30MaCHOCTH. 2

IIpeamer xumuu.

Tema Nel. Cmpoenue seuwecmea (34 4.)

2. OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMA. 2




3. OnekTpoHHas 000109ka. OCOOEHHOCTH CTPOCHUS 2
AJIEKTPOHHBIX 000JI0YEK NEPEXOTHBIX JIEMEHTOB.

4. Ilepnonnueckuit 3aKoH U nepuoandeckas cucrema .M. 2
Menneneesa. [IpoBepounas padora Nel «Ilepuogmueckas
cucteMma Menaeneena JI.1.».

5. HonHast XuMu4ecKas CBsI3b U HOHHbIE KPUCTAJUINIECKUE 2
pELIETKA.

6. KoBanentnast xummueckast cBsi3b. ATOMHBIE U 2
MOJICKYJISIPHBIE KPUCTANINYECKHUE PEHIETKH.

7. Merauinueckas CBA3b. 2

8. Bonoponnas cea3p. Enunas npupoga XUMHUYECKUX CBSI3EH. 2

9-10. [Tonumeppl opraHuYecKue U HEOPraHUYECKHE. 4

11. I"a3000pa3HbIe BelecTRa. 2

12. [TpakTuyeckas padora Nel 2
«[lomyuenne, pacio3HaBaHue u COOMpPAHUE ra30By.

13. JKunkue Beriecrsa. 2

14. TBepaple BelecTna. 2
[TpoBepounas padora Nel «ArperaTHble COCTOSHUS
BEIIECTBY.

15, JlucnepcHbIe CHCTEMBI M PACTBOPBI. 2

16. Cocras BemecTtBa. CMmecH. 2

17. KonTponbHas padora Nel CTpoeHue BelecTna. 2

Tema Ne2. Xumuueckue peaxyuu (16 u.)

18. [Tonatue o xumuueckoit peakuuu. Peakuuu, unyume 6e3 2
M3MEHEHHsI COCTaBa BEIIECTB

19. Krnaccudukanys XuMHUECKUX peaklui, IPOTEKAIOUINX C 2
M3MEHEHHEM COCTaBa BEIIECTB.

20. CKOpOCTh XMMHUYECKOHN pPEAKIIHH. 2

21, OO6paTUMOCTh XMMHYECKHUX PEAKIMi. XUMUYECKOE 2
paBHOBECHE, YCIOBHUS €T0 CMEIICHHS.

[IpoBepounas padora Ne2 «CKOpOCTh XUMUYECKUX
peaKuuii»

22. Ponb Boabl B xuMuyeckux peakuusx. Teopus 2
AJIEKTPOIMTUIECKOM TUCCOIMAIINH.

23. I'uaponms. 2

24, OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU. DIEKTpoIu3. | 2

25. KontposnbHas pabora No2 XuMuuecKue peaxkiim. 1

Tema Ne3. Bewrecmea u ux ceoiicmea (18 u.)

20. Meraiebl. 2

217, Hemerabl. 2

28. Oxkcuabl. Kucnotst. 2
ITpoBepounas pabora Ne3 «Meramnsl. Hemeramns».2

29. [TpakTrueckas paborta No2?2 2




«Pemenue OKCIICPUMCHTAJIBHBIX 3aJa4 I10 OIIPECACICHUIO
CBOMCTB KHMCIIOTY.

30. OcHoBaHus. 2
31. Conn. 2
32. I'eneTnveckue cBI3U. YPOK CHCTEMAaTH3allUuN 3HAHUH. 2
33. Hrorosast koHTposbHas padoTa Ne3. 2
34-35. | 3akI0UNUTENbHBIN YPOK. 2

Y4eOHO — MeTOAMYECKOE OOecniedeHne:
Yuebnux.
1.0.C.I'abpuenss. YueOHUK 111 0011e00pa3oBaTenbHbIX yupexaeHuid. «Xumus. 10 knacc.
bazossiit ypoBens». — M.: Jlpoda, 2015.
2.0.C.I'abpuensn. YueOHUK i 00111e00pa3oBaTeNnbHbIX yupexaeHui. «Xumus. 11 kmacc.
bazoBelit ypoenb». — M.: [Ipoda, 2014.
Jononnumenvhas yuebuas rumepamypa 015 y4aujuxcs.
1.0.C.I'abpuensn, U.I'. Octpoymos, A.I'.BBenenckas. «Opranundeckast XuMus B TECTaX, 3a7adax
u ynpaxksaeHusx. 10 kiacc. YuebHoe mocodue a1 001meo0pa3oBaTeIbHbIX YIPEKACHU», M. :
Hpoda, 2007.
2. O.C.I'abpuensn, U.I'. OctpoymoB. Xumus. Matepuansl ans noaroroBku k EI'D, M.: Jlpoda,
2008.
3. O.C.I'abpuensn, U.I'. Octpoymos, I1.B.PemeroB 3aaun no XuMum U cocoObl UX pPeLIeHUs
10-11 xnaccel. M.: Ipoda, 2006.
4.0.C.I'abpuensu, N.I'. Octpoymos, A.I'.BBenenckas. «O0mas XumMusi B TECTax, 3aJa4ax u
ynpaxkHeHusx. 11 kimacc. YueOHoe nocobue a1 00111eo0pa3oBaTeNbHbIX YUpEKICHUN», M.
Hpoda, 2014.
5. 0.C.I'abpuensh, N.I'. OctpoymoB. Xumusi. Marepuains! 1715 noarotosku k EI'D. », M.:
Hpoda, 2014.
6. O.C.I'abpuensn, N.I'. Octpoymos, [1.B.PemeroB 3agaun mo XuMuu U CHOCOOBI MX PEIICHUS
10-11 xnaccel. M.: Ipoda, 2013.
Hononnumenvras aumepamypa Ons yaumens:
1. M.A.Ps608, E.}O.Hesckas, P.B.JIlunko Tectsl mo xumuu. M.: «Dx3amen» 2019.
2. 0.C.T'abpuensn, N.I'. Octpoymos, «Xumus 10 kinacc. HacronbHas kaura yuuress» M.:
Hpoda, 2017.;
3.0.C.I'abpuensn, I1.H. bepé3kun «KoHTposibHBIE U TPOBEPOUHBIE PAOOTHI IO XUMUHI
10 xnacc. bazoBeiit ypoBens », M.: [lpoda, 2016.
4.A M. Paneuxwutii, B.IL.['opmkosa, JI.H.Kpyrnukosa «/{unaktudeckuii MmaTepuai rmo xumuu. 10
— 11. TTocobue ans yuutens», M.:IIpoceemenue, 2018.
5.0.C.T'abpuensn «KoHTposnbHbIE U IpoBepouHbIe paboTsl o xuMuu 10 kmace» M.: [Ipoda,
2016
6. MLIO. I'opkosenko. [Toypounsie pazpabotku o xumuu K yueOHuky O.C. I'abpuensna, A.C.
I'yzes, I'.E. Pynsutuca. 10 kimacc. M.: BAKO 2014.
7. H.B.llIupmmna Xumust 10-11 xkinaccesl. UHauBuyanbHbI KOHTPOJb 3HaHUM. KapTouku-
3aganus. Bonrorpan " Yuurens”2018



8.M.A.Ps60B, E.}O.Hesckas, P.B.JIuuko Tectel mo xumuu. M.: «Ok3amen» 2016.
9. O.C.I'abpuensn,l".I".JIsicoBa, A.I'.BBenenckas. «Xumus 11 knacc. HactonbpHas kHura
yuurensi» M.: [Ipoda, 2017.;
10.0.C.T'abpuensn, [1.H. bepé3kun «KoHTpoIbHBIE B MPOBEPOUYHBIE pA0OTHI 110 XUMHH
11 xnacc. bazoBeiit yposens », M.: Ilpoda, 2016.
11.A.M. Panenxuii, B.I1.I'opuikosa, JI.H.Kpyrinukosa «/Iugaktudeckuii Mateprai o XMMHH.
10 — 11. [Tocobue mns yuurtens», M.:IIpocsemienue, 2016.
12.0.C.I'abpuensn, I1.H. bepé3kun «KoHTposbHbBIE U TPOBEpOYHBIE pabOTHI 0 XumuH 11
kiace» M.: [Ipoda, 2016
13H.I1.Tpoery6osa. [Toypounsie pazpadotku o xumuu. 11 kimacc.M.:Bako 2017
14. H.B.Illupmmna Xumus 10-11 knacesl. MHauBuyanbHblii KOHTpOsb 3HaHUH. KapTouku-
3aganuda. Bonrorpan :”Yuutens 2012
Hugppopmayuonno-memoouueckas u uHmepHem-no00epHcKa.:
Humepnuem-pecypcuvl Ha pycckom s3biKe
1. http://www.alhimik.ru TIpencraiens! cienyromie pyOpUKn: COBEThI aOUTYPUCHTY, YUUTEIIO
XUMUH, CIPABOYHHK (OYCHb OOJbINas MoAOOpKa TabJUIl U CIPABOYHBIX MaTEPHAIIOB), BecEnas
XUMHUS, HOBOCTH, OJIMMITUA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX UCTOPHUYECKUX CBEICHUMN)
2. http://www.hij.ru/ XXypaan «XuMusi U 5KU3Hb» MOHITHO M 3aHUMATEIBLHO pacCKas3biBacT 000
BCEM MHTEPECHOM, YTO IPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHUBEM.
3. http://chemistry-chemists.com/index.html DnekTponnbiii xypHan «XUMHKH W XHUMHS». B
KypHaJe TPEACTAaBICHO MHOXECTBO OIBITOB IO XHMHH, COAEPIKUTCS MHOTO 3aHMMATEIIbHOU
UH(OPMAIINH, TTO3BOJISIONICH yBIIEUb YYCHUKOB AKCIIEPUMEHTAIBHON YacThIO IPEMETA.
4. http://c-books.narod.ru Jlureparypa o XuMu.
5. http://1september.ru/. XXypuan «IlepBoe ceHTAOps» UIs yduTeneH W HE TOJIbKO. B HEM
IpPEeICTaBICHO OOJbIIOE KOJIMYECTBO pabOT YyYEHHMKOB, B TOM YHCJIE€ U MCCIEI0BATEIbCKOIO
xXapakTtepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii konbHBINH TOPTAT CO CChUIKAMH Ha
o0Opa3oBaTenbHbIe CAUTHI 110 XUMUH.
7. www.periodictable.ru COopuuk cTaTeii O XHUMHUYECKHUX 3JIEMEHTaX, WILTIOCTPHUPOBAHHBIN
IKCTIEPUMEHTAMH.
Humepnem-pecypc na aHeIUlICKOM A3bIKe
http://webelementes.com. CoaepXUT HCTOPUIO OTKPBHITUS M OIMUCAHUE CBOWCTB XMMHUYECKUX
arieMeHTOB. byzer noseseH /i o0yyaromuxcs B A3bIKOBBIX MIKOJAaX M KJIaccax.
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