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[osicHuTe/IbHAA 3aNIMCKA

Pabogas nporpamma mmo xumuu 4 10-11 kiraccoB coctaBiieHa Ha OCHOBE:

» OenepalbHOr0  TOCYAApPCTBEHHOTO 00pa30BaTENbHOTO  CTAaHAApTa CPEIHEro OOmIero
00pa3oBaHHs 110 XUMUH;

» Asropckoii nporpammsl o xumuu O.C. I'abpuensna.

» VueOHoro miana obpazoBareibHoro yupexaeaus MOY «CII Ne 6y;

» OenepanbHblii NIEPEYCHb YUCOHMKOB, PEKOMEHIOBAHHBIX (JOMYIICHHBIX) MUHHUCTEPCTBOM
o0pa3oBaHHMS K HCIOJIB30BAaHUIO B 00pa3oBaTeNbHOM IIpollecce B 00pa3oBATEIbHBIX YUPEKICHIUSIX,
peanm3yronmmx o0pa3oBaTellbHbIE TporpaMmsbl o0miero oopazosarns Ha 2019-2020 y4aebHsbIit ro.

» Pabouas mporpamma SIBISIETCSI 4acTbIO OCHOBHOM 00mIeo0pa3zoBaTenbHOi nporpaMmmbel MOY
CLI Ne6 (yTBeprkaena npukazom Ne 67/01-07 ot 16.03. 2018)

JlaHHas mporpamMMa KOHKPETU3UpPYeT COJep)KaHHWe cTaHaapra, JAaéT pachpeielicHHe Y4eOHBIX
YacoB M0 pazaesiaM Kypca, TOCIeA0BaTeIbHOCTh U3YUEHHS TEM M Pa3ZeiioB ¢ yUYETOM MEXIPEAMETHBIX U
BHYTPUINPEAMETHBIX CBS3€H, JIOTHKH y4eOHOrO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH OOYyYaromuxcs
obpazoBarenpHOro yupexkaeHuss MOY CII Ne6. B mporpamme ompenenéH mepedeHb JeMOHCTPALUH,
nabopaTOPHBIX ONBITOB, MPAKTHYECKUX 3aHATHH M pacu€THBIX 3amad. V3MeHEeHHsT B aBTOPCKYIO
NporpaMMy He BHECEHBI , 00BEM COJep)KaHUsl HE YMEHBIIEH H COOTBETCTBYET TpeOOBaHMAM CTaHAApPTA.
Kontponp 3a ypoBHEM 3HaHUI OOydYalOMIMXCS MpeIycMaTpUBaeT MPOBEICHHE CaMOCTOSTEIbHBIX,
MPaKTUYECKUX, KOHTPOJIBHBIX PA0OT IO TEMaM.

[Iporpamma kypca xumuu s oOydaromuxcs 10 — 11 kimaccoB 001eoOpa3oBaTeIbHBIX
yupexaenuii (aBtop O.C. ['abpuensiH) paccuntana Ha 2 roja, KOTOpbIE BKIIOYAIOT 68 yueOHBIX 4acoB W3
pacuerta 1 4yac B Heneno.

[Mpeanaraemas mporpaMmma mpeaycMaTpuBaeT CICIYIONIYI0 OPraHU3aIUIo poliecca 00yICHUS:

* 10 xamacc — 34 yaca

* 11 kacc — 34 yaca

HEJIU U 3AJAYU YUEBHOI'O NIPEJMETA
I'nasnuie yenu cpeonezo oouiezo oopazoeanusn:
* (dopmMHUpOBaHHE MEIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUSX,
YMEHUSX U CTI0C00axX JESITeIbHOCTH;
* TpUOOPETEHHUE OMBITA PA3HOOOPA3HOM JCATEIBHOCTH, OIbITA TO3HAHUS U CAMOIIO3HAHUS;
* TOATOTOBKA K OCYIIECTBICHHUIO OCO3HAHHOTO BHIOOpa WHAMBHIYATFHOW 0Opa30BaTENFHOW HITH
npohecCHOHATPHON TPASKTOPHUH.

Bonbmioit Bknax B JOCTM)KEHHUE TIIaBHBIX Liesiel cpeaHero olmiero o0pa3oBaHus BHOCUT U3YyYeHUE
Xumuu, KOTOPOE HPU3BAHO 0becneuumep:

1) popMupoBaHHe CUCTEMbl XUMHUYECKHX 3HAHUI KaK KOMIIOHEHTA €CTeCTBEHHOHAYYHOH KapTUHBI
MUDA;

2) pa3BUTHE  JIMYHOCTH  OOYYAIOIMXCs, HMX  HMHTEIUICKTYaJbHOE M HPaBCTBEHHOE
COBEpIIEHCTBOBaHUE, (OPMUPOBAHWE Y HHUX TYMAHHUCTUYECKUX OTHOUICHUH M  OKOJOTHYECKH
1esIeco00pa3HOro MOBECHUS B OBITY M TPYJIOBOH JESTEIbHOCTH;

3) BeIpabOTKY y OOy4aromuXcsi MOHUMaHHsI OOIIECTBEHHOW MOTPEOHOCTH B PAa3BUTUH XHMHH, a
TaKxke (OPMHUPOBAHHE Y HUX OTHOLICHMS K XUMHHM KaK BO3MOKHOM 00jacTé Oyaylieidl mpakTH4ecKou
JIeSITeIbHOCTH;

4) popmupoBaHue yMeHHI 0€30MacHOro OOpalieHHss C BEIIECTBAMH, HCIOIb3YEMbIMH B
MIOBCEAHEBHOM JKU3HHU.

H3yuenue xumuu 6 cmapuieii wikoie HA 0A3060M YPOGHe HANPAGNEHO HA OO0CHIUICEHUE
cnedyruux yeneii:

> OCBOEHME CHCTEMbl 3HAaHHH O (YHIAMCHTAIBHBIX 3aKOHAX, TEOpUAX, (aKTax XUMHHU
HEOOXOAMMBIX JIJIsl TOHUMAaHWSI HAYYHOU KapTUHBI MUPA;

> oBJIaleHHe YMEHHSIMH XapaKTepH30BaTh BEIIECTBA, MATEpPHUalbl M XHMHUECKHE PEAKIIUH,
BBHITIONHATE J1a00paTOpPHBIE 3KCIIEPUMEHTHI; IMPOU3BOJUTH pacUeThl MO XHMHUYECKUM (QopMmyrnaMm u
YpaBHEHUSAM; OCYIICCTBIATh IMOMCK XMMHYSCKOW HH(POpPMAIIMK M OLEHUBaTh €€ JOCTOBEPHOCTS;
OPHUEHTHUPOBATHLCS ¥ IPUHUMATD PEIICHUS B MPOOJIEMHBIX CUTYAIIHSIX;

> pa3BUTHE T03HABATEIBHBIX HWHTEPECOB, WHTCIUICKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MPOIIECCE CAMOCTOSTEIIBHOTO TMPHOOPETEHUS XUMHYECCKUX 3HAHUNA C HCIIONB30BAHUEM Pa3IUIHBIX
HUCTOYHUKOB HMH(OpMAIMK, B MPOIECCE U3YyUEHHUS XUMHUYECKOW HAyKM M €€ BKJIaja B TEXHUYECKHUU



MpOorpecc LUMBUIU3ALNU, CIOKHBIX U MPOTUBOPEUMBHIX MyTEH Pa3BUTUS HIEH, TEOPUM M KOHIETILIHMA
COBPEMEHHOUN XUMUU;

» BOCNHTaHMEe YOCKICHHOCTH B TOM, YTO XWMHS — MOIIHBIA HWHCTPYMCHT BO3JACHCTBUS Ha
OKPY>KaIOIyI0 Cpely, U YyBCTBO OTBETCTBEHHOCTH 3a NMPUMEHEHHUE IMOJIYYCHHBIX 3HAHUM U YMEHHH
MTO3UTUBHON POJIM XUMHUHU B JKH3HH COBPEMEHHOTO OOIECTBA, HEOOXOIUMOCTH XHUMHYECCKH TPaMOTHOTO
OTHOLIEHUS K CBOEMY 370POBBIO U OKPY’KAIOLIEH Cpele;

» NpuMeHeHWe TONYUYCHHBIX 3HAHWH W YMEHHU s O€30MacHOro HCIOJL30BAHUS BEHICCTB U
MaTepuaioB B OBITy, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEUICHHUS IPAKTHYECKUX 33734 B
MOBCEIHEBHON JKHU3HM, MNPEAYNPEXKACHUS SBICHUNA, HAHOCSIIMX BpEJ 3I0POBbK0 UYEIOBEKA U
OKpYXXarollel cpele, MPOBEACHUE HCCIICIOBATEILCKUX pPadoT, CO3HATEIBHOI'O BBIOOpAa MpOQecCHii,
CBSI3aHHOM ¢ XMMHUEH.

Bxnao yuebnozo npeomema é oocmudicenue yesneil cpeonezo oouiezo 00pazosanus

Cpennee o01iee 00pa3zoBaHle — TPEThA, 3aKIIOYUTENBHAS CTYIIEHb 0011ero 00pa3oBaHusl.
Copeprkanne cpegHero o0miero oopa3oBaHus HaIIPaBIeHO Ha PEIICHHE IBYX 331a4.

1 3apepmrenne o0meoOpa3oBaTEILHON MOATOTOBKH B COOTBETCTBHH ¢ 3aKOHOM «O0
o0pa3oBaHUM».

2. Peanu3anus npeanpogeccnoHanbHOro 001ero o0pa3oBaHus, KOTOpOe MO3BOISIET 00eCIeYnTh
MIPEEMCTBEHHOCTH O0IIETO U MPOPECCHOHATEHOTO 00pa30BaHUS.

OnHOI U3 BAXKHEHIINX 3a/1a4 3TOTO dTara SBISETCS MOAr0TOBKA 00yJalomnXcs K 0OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY KH3HECHHOTO U MpodeccnoHanbHOro mytu. O0yJaroniyecs J0KHBI HAyYUThCS
CaMOCTOSITETTFHO CTAaBUTh LIEJIH U OTIPENENSTh ITyTH UX JOCTH)KECHNUS, HCIIOIb30BaTh MPUOOPETEHHBIN B
IIKOJIE OIBIT AESITETLHOCTH B PeallbHOM KHU3HU, 32 paMKaMH yaeOHOTO TpoIiecca.

3aoauu uzyuenus xumuu ¢ cmapuieil wiKose:

* Cchopmuposams y o0ydaronmuxcsi 3HaHUS OCHOB XMMHYECKOW HAYKH: BAKHEHIINX (PaKTOPOB,
MOHATHN, XUMUIECKHUX 3aKOHOB U TEOPHUH, SI3bIKa HAYKH, TOCTYITHBIX 0000IICHHI MUPOBO33PEHUECKOTO
XapakTepa.

e Pazeums YMCHUA Ha6J'IIOI[aTb u O6’BHCHHTB XUMHYCCKHUC ABJICHUA, TPOUCXOAIINE B IIPUPOAC,
nabopaTopuu, B TOBCETHEBHON KU3HU.

* Chopmuposams cnienpalibHble YMEHUS: 00paIlaThCs C BEIECTBAMH, BHITIOJIHSTH HECIIOKHBIC
OKCIICPUMCHTEI, CO6JIIOZI3)I ImpaBuJia TCXHUKHU 6C3OH3CHOCTI/I; T'paMOTHO MPUMEHATL XUMUYCCKUC 3HAHUA
B OOIIIEHUH C TIPUPOIOH ¥ B TTIOBCETHEBHOM KU3HMU.

* Packpvims TYMaHUCTHUYECKYIO HAIIPABIEHHOCTh XMMHUH, €€ BO3PACTAIOIIEH POJIH B PEIICHUU
T'JIaBHbBIX HpO6HeM, CTOAIUX MEPEA YCJIOBECUYCCTBOM, U BKJIaZla B HAYUYHYIO KapTUHY MUpa.

* Pazeump TUYHOCTH OOYYAIONINXCS: UX MHTEUIEKTYalIbHOE W HPABCTBEHHOE COBEPIIICHCTBOBAHUE,
c(hopMHpOBaTh Y HUX TYMaHUCTUYECKUE OTHOIICHUS U SKOJIOTHUECKH IeJIeCO00pa3HOTo MOBEICHUE B
OBITY U B IPOIIECCE TPYAOBOH JACSITEIHLHOCTH.

* Chopmuposams y 00y4aroImuxcsi KOMMYHUKATUBHOHN M BaJICOJIOTMUECKON KOMIIETEHTHOCTEHH;

* Bocnumamp 0TBETCTBEHHOE OTHOIIIEHUE K MPHUPOJIe, OepeKHOE OTHOIICHHE K YIeOHOMY
000py/I0BaHUIO, YMEHHE KHUTh B KOJUIEKTHUBE (00IAThCSI U COTPYAHHYATH) Yepe3 yueOHbIi MaTepuan
Ka)JIOTO ypOKa.

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA

Oco0eHHOCTH coziepkaHusl 00yueHHs XUMHU B CpelHEH MIKose 00yCIOBJIeHBI CeNH(DUKON XUMHUN
KaK HayKH W MOCTaBJICHHBIME 3aj1a4aMi. OCHOBHBIMH TIPOOJIeMaMH XUMUH SIBIISIOTCSI U3yYEHUE COCTaBa
U CTPOEHUSl BELIECTB, 3aBUCUMOCTH KX CBOMCTB OT CTPOCHMS, IMOJYYEHHE BEIIECTB C 3aJaHHBIMU
CBOMCTBaMH, UCCJIEJOBAHUE 3aKOHOMEPHOCTEH XUMUYECKUX PEAKUUI U IyTEeH YIPaBICHUS UMU B LEJSIX
TIOJTy4eHUs] HEOOXOIMMBIX YEJIOBEKY BEIIECTB, MaTepHalioB, sHeprun. [loaTomy B paboueii mporpaMme 1o
XUMUU HallIA OTPaKEHUE OCHOBHBIE COJAEPKATEIbHbIC TUHUU:

* «BEILECTBOY - 3HAHHWE O COCTABE U CTPOCHUH BEIIECTB, UX CBOMCTBAX M OMOJIOTMYECKOM 3HAUCHUM;

* «XMMHUYECKas peakius» - 3HaHWE O MPEBPAIICHUSAX OJHUX BEIIECTB B JpPyTHE, YCIOBHUSIX
NPOTEKaHUs TAKUX MPEBPAIIEHUH U crIoco0ax yrnpaBieHHs PEAKLUSIMHU;

* KIIPUMEHEHHE BELIECTBY - 3HAHUE M ONBIT 0€30M1aCHOTr0 O0palleHHs ¢ BEIIECTBAMH, MaTepHalaMH U
npolieccamMmu, HeOOXOMMBIMU B OBITY M Ha MPOU3BOJICTBE;

* «I3bIK XUMHUW» - ONIEPUPOBAHUE CUCTEMOM BaAKHEUIINX XUMUUECKUX MOHATUM, 3HAHUE XUMUYECKON
HOMEHKJIATYphl, a TaKXKe BIaJECHHE XHUMHUYECKOM CHMBOJHMKOH (XMMHYECKMMHU (OpMYIaMu U
YpaBHEHUSIMH).

[Iporpamma mnpeaycMaTpuBacT (QOPMHpPOBaHHE Yy OOYYaIOIIUXCS OOMICYYeOHbIX YMEHHH WU
HaBBIKOB, YHHUBEpPCAJIBHBIX CIIOCOOOB  JESTEIBHOCTH W  KIIOYEBBIX KOMIIETEHIMH: yMEHHUE



CaMOCTOSITEILHO ¥  MOTHBHPOBAHHO OpPTaHHW30BBIBATH CBOIO IIO3HABATENBHYIO JIEATCIBHOCTD;
UCITIOJIb30BAaHUE DJIEMEHTOB TMPHYUHHO-CICJCTBEHHOTO W CTPYKTYPHO-(YHKIIMOHAILHOTO aHAllN3a;
OTIpesIeNiCHUE CYIIHOCTHBIX XapaKTEPUCTHK HM3y4aeMOro OoObEKTa, YMEHHE Pa3BEPHYTO OOOCHOBHIBATH
CYXKJCHHS, J1aBaTh OIpPEICIICHUS, MPUBOJUTH JOKA3aTeIbCTBA; OIICHUBAHWE M KOPPEKTHPOBKA CBOETO
TIOBEJICHUS B OKPYKAIOIIEM MHpE.

TpeGoBanme K YpOBHIO TOJATOTOBKH OOydYalOmIUXCA BKIIOYAIOT B ce0s Kak TpeboBaHUS,
OCHOBaHHBIC Ha YCBOCHUHU W BOCIPOW3BEICHUM YYCOHOI'0 MaTepuaia, MTOHUMAHUE CMBICIIA XUMUYECKHUX
TIOHATHH W SIBJICHWH, TaK W OCHOBaHHBIE Ha O0OJee CIOXKHBIX BHJAX JCATEIBHOCTH: OOBSICHEHHE
GU3NUECKUX W XWMHUYECKUX SBJICHUH, MpPHBEJACHUE TNPHUMEPOB MPAKTUYECKOTO HCIOIb30BaHHUS
U3y4aeMbIX XUMHYCCKHX SIBJICHUM W 3aKOHOB. TpeOOBaHME HAINpaBJICHBI Ha PEaTU3aIUI0
JISSATEIIbHOCTHOTO, MPAKTUKO-OPUESHTHPOBAHHOTO U JINYHOCTHO-OPUCHTUPOBAHHBIX TIOJIX0/0B, OBJIAJICHHE
yUYaIUMKCS CIIOCOOAMH WHTEIUICKTYalbHOW M TPAKTHYECKOW JNESATEIBHOCTH, OBIAJICHHE 3HAHUAMHU U
YMCHHSIMH, BOCTPCOOBAaHHBIMHU B ITOBCCIHEBHOW IKU3HHW, I[TO3BOJISIONIUMH OpPUEHTHPOBATHCS B
OKPYKaroIleM MHUpE, 3HAUUMBIMU JJIs COXPAHEHUS OKPYKAIOIICH CPEIbl U COOCTBEHHOTO 3/I0POBBSI.

OCOBEHHOCTHU U3YYEHUS XUMHUU HA BA30OBOM YPOBHE

MeTomonoruueckoid OCHOBOW TOCTPOCHHsI y4eOHOrO COAep)KaHHS XWMHUH AJSl CpPEeJHEH IIKOJIBI
0a30BOTO YPOBHS SIBUJIACh UOeA UHMeZPpUposannozo Kypca xuMuu. CTpyKTypa MpeaiaraeMoro Kypca
peliaeT e mpobaeMbl MHTETpalluy B 00yYEeHUH XUMHUH.

[lepBasi — 310 6HYMpunpeomemuas unmezpayus y4eOHOW TUCHMIUIMHBI «XUMHs». Mmes Takon
WHTETPAIlNA JUKTYET CIEQYIOIIyI0 OYEepeIHOCTh M3ydeHHs pa3JelioB XMMHH: BHadane, B 10 kmacce,
W3ydaeTcsl OpraHuveckas XuUMus, a 3areM, B 11 kmacce — oOmas xumus. Takoe CTPYKTypHpPOBaHUE
MO3BOJIICT CPOPMHUPOBATH Y BBHITYCKHUKOB CPEIHEH HIKOJBI MPEICTaBICHUE O XUMHUH KaK O IIeJIOCTHOM
HayKe, MMOKa3aTh eIWHCTBO €€ TOHATHI, 3aKOHOB M TEOPHUH, YHUBEPCATBHOCTh U IPUMEHUMOCTh UX Kak
JUTSL HEOPTaHUYECKOM, TaK | JUI OPTAaHHUYECKOW XVMHHU.

Bropast — 3to mescnpedmemnasn unmmezpayus, TO3BOJSIOMIAS HA XMUMHUYECKOW 0a3e 0OBEITUHHTH
3HaHWS N0 (usuke, OWonoruu, reorpaduu, SKOJIOTMU B €OUHOE NOHUMAaHUE NPUPOABI, TO €CTb
c(hopMHpOBaTh IIENIOCTHYI0 €CTECTBEHHOHAYyYHYI0 KapTHHY OKpPYKAIOIIEro MHpa. OTO IO3BOJIUT
CTapIIeKIacCHIUKaM OCO3HATh TO, YTO 0€3 3HaHUH MO XWMHH BOCIIPUSTHE OKPYXKAIOIIEro Mupa OyneT
HETIOJIHBIM, a JIFOAW, HE TMOJYYMBIIME TaKUX 3HAHHM, MOTYT CTaTh HEOCO3HAHHO OMACHBIMH JJISI 3TOTO
MHUpa, TaK KaK XUMAYECKH HETPaMOTHOE OOpallieH!e C BEeIECTBAMH, MaTepHaTaMA U MPOIECCAMH TPO3UT
HEMAaJIBIMU OeTaMHU.

[MporpamMma mpemycMmaTpuBaeT (GOPMHPOBAHHE y ydalluxcs OOIIey4eOHBIX YMEHHH W HaBBIKOB,
YHHUBEPCAIBHBIX CIIOCOOOB JIEATEIHHOCTH M KIIOYEBBIX KOMIIETEHIIWA: YMEHHE CaMOCTOATEIbHO W
MOTHBHPOBAHHO OPTaHHW30BHIBAaTh CBOIO IO3HABATENHHYIO JEATEIBHOCTH; WCIOIH30BAHHE 3JIEMEHTOB
NPUYUHHO-CIIEICTBEHHOTO U CTPYKTYpHO-(YHKIMOHAIBHOTO aHalli3a; OIpeeliCHHE CYNIHOCTHBIX
XapakTepUCTHK W3y4aeMoro OObeKTa; YMEHHE pa3BEpPHYTO OOOCHOBBIBATH CYXJCHUS, JaBaTh
ompezeNeHus, TPUBOAWTH JIOKA3aTENbhCTBA; OIEHUBAaHHME W KOPPEKTHPOBKA CBOETO IIOBEICHUS B
OKpY’KalolleM MHpE.

TpeOoBaHne K YypPOBHIO TMOJATOTOBKH OOYYarOIIMXCsS BKJIIOYAOT B ceOs Kak TpeOoBaHUS,
OCHOBaHHBIC Ha YCBOCHHUU W BOCIIPOM3BENIEHUH YYeOHOI'O0 MaTepuaia, MTOHWMaHHE CMBICIIa XUMUYECKHX
MOHATAH W SBIEHWM, TaK W OCHOBaHHBIE Ha Ooyiee CIOXKHBIX BHUAAX JAEATEIBHOCTH: OOBSICHEHHE
¢u3NUeCKUX W XUMHUYECKUX SIBJICHWH, MpHUBEJCHUE TPUMEPOB MMPAKTUIECKOTO HCIOIb30BaAHUS
U3y4yaeMbIX XHMHYECKHX SIBICHHMA W 3aKOHOB. TpeOoBaHMe HampaBJieHBl Ha pean3alHio
JIeSITEIIbHOCTHOT O, TIPAKTUKO-OPUEHTHPOBAHHOTO U JINYHOCTHO-OPHUEHTUPOBAHHBIX TIOJIX0J0B, OBIIAJICHHE
yUYallUMKCA CIIOCOOAMH WHTEJUIEKTYalbHOW M TPAKTHYECKOW JIeSTEIBHOCTH, OBIAJICHUE 3HAHUSIMHU U
YMEHUSIMH, BOCTPEOOBAaHHBIMH B TIOBCEJHEBHOH IKW3HM, TMO3BOJSIONIUMHA OPHEHTHPOBAThCS B
OKpYKaroIleM MHUpe, 3HAYNMBIMHU JJISI COXPAHEHUS OKPYKAIOIIEH CPeIbl U COOCTBEHHOTO 3/I0POBBSI.

JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEJMETHBIE PE3YJIbTATbBI
OCBOEHUSA COAEPKAHHUS KYPCA 10-11 KIIACCA
Pezynomamol uzyuenus npeomema:
HesrenbHOCTh yunTens B OOY4eHMM XMMHM B CpPEeIHEH IIKOJIE JOJDKHA ObITh HalpaBieHa Ha
JOCTIDKEHHE 00YYAIONIMMUCS CICTYIONINX JIUYHOCHHBIX PE3YTbmMamos:
1) B yennocmmuo-opuenmayuonnol cgepe — YyBCTBO TOPIOCTH 32 POCCHUCKYI0 XUMHYECKYIO
HayKy, TYyMaHHU3M, OTHOILIEHHUE K TPYy, LENECyCTPEMIIEHHOCTB;



2) B mpy0osoii cghepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalbHEHIIICH 00pa3oBaTeILHON U
mpodecCuOHaTBLHON TPACKTOPHH;

3) B noznasamenvHoll (KOZHUMUBHOU, UHMEIEKMYAIbHOU) chepe — YMEHUE YIPABIATH CBOCH
M03HaBaTEIbHOU JIEATEIbHOCTHIO.

Memanpedmemnvimu pe3yipmamamu sBISIOTCS:

1) ucronb30BaHWE YMCHHI M HABBIKOB PAa3IMYHBIX BHIOB I03HABATEIBHOW ESTEIHLHOCTH,
MPUMCHECHUM  OCHOBHBIX  METOJOB  TO3HaHHMS  (CUCTEMHO-MH()OPMAIMOHHBIM  aHaJM3,
MOJICJIMPOBAHHNE) ISl H3YUCHHSI PA3IMIHBIX CTOPOH OKPYKAroIIel AeCTBUTEIbHOCTH;

2) UCTIOIb30BAHNE  OCHOBHBIX ~ HHTCIUICKTYAJIbHBIX  OMEpaluii: (GOopMyITHpOBAHHE THIIOTE3,
aHaJIM3 ¥ CHHTE3, CPAaBHEHUE, 0000IICHHE, CUCTEMAaTH3aIUsl, BRISBICHUE TPUIHMHHO-CIICICTBEHHBIX
CBsI3EM, MOUCK aHAJIOTOB;

3) yMeHMe reHepupoBaTh UIEH U OIPEICIATh CPEICTBA, HEOOXOAUMBIC ISl UX PEaTH3aIUHT;

4) ymeHne OnpeAesaTh IeIU W 3aJaud JeATCIbHOCTH, BHIOMPATh: CPEACTBA PEATHU3AIUH ETH U
MIPUMEHSTH UX HA MPAKTHKE;

5) ucronp30BaHWE Pa3IHYHBIX HCTOYHHKOB JUISI TOJYyYCHHS XHMHUYCCKOH HH(MOpMAIIHH,
MMOHUMaHUE 3aBUCUMOCTH coAepkaHUusA W (OPMBI TPEACTaBICHUS WHpOpMaIu OT IIejei
KOMMYHUKAIUU U aJpecara.

B obnacti npeomemmupix pezynvmamog 3ydeHre XUMHUH TIPEIOCTABISIET YICHUKY BO3MOXHOCTh
Ha CTYIIEHH CPEIHETro 001Iero o0pa3oBaHus HAYUYUTHCS Ha 0a30BOM ypOBHE:

1) chopMupoBaTh npeAcTaBlIeHHE O MECTE XUMHH B COBPEMEHHOM HAYYHOH KapTUHE MUPA;
HOHUMATh POJIM XUMHHU B (HOPMUPOBAHUH KPYro3opa 1 pyHKINOHAIBHON TPAMOTHOCTH YeJIOBEKa
JUTSL peIIeHUsI MPAKTHYECKUX 3a/1a4;

2) oBNaJieHHE OCHOBOIIOJIATAIONIMMH XUMHYECKHMH TTOHSTHUSIMH, TCOPUSMHE, 3aKOHAMH H
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMHYECKOW TEPMUHOJIOTHEH U CHMBOJIMKOMH;

3) oBylaieHHe OCHOBHBIMHU METOJIaMH HayYHOTO TIO3HAHUSI, HCIIOIb3YEMBbIMHU B XUMHU:
HaOJroIeHNe, Onrcanue, U3MEepeHHe, SKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBICHSITH
Pe3ybTaThl MPOBEJCHHBIX OMBITOB H AETaTh BBIBOJBL, TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSITH
METO/IbI IO3HAHMS TP PEIICHUH NMPAKTHYECKUX 3a/1a4;

4) chopMHUpOBaTh YMEHUS aBaTh KOJTUYECTBEHHBIE OLICHKH U MPOBOIUTH PACYETHI IO
XUMHUYECKUM (popMyTaM U ypaBHEHHUSIM;

5) BIageHue npaBUIaMH TEXHUKN O0€30MaCHOCTH IPH UCTIOIh30BAaHUU XMMHUUECKHX BEIIECTB;

6) chopmMupoBaTH COOCTBEHHYIO MO3UIIHIO 110 OTHOIIECHUIO K XUMUIECKOH MHPOpMAIINH,
MOJTy4aeMO 13 pa3HbIX UCTOUYHUKOB;

7) 1 00y4aroUMXcsi ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 37I0POBbSI OBJIaJIeHHE OCHOBHBIMHU
JIOCTYITHBIMH METOJJaMU HAyYHOT'O ITO3HAHHS;

B pe3yabTarte nzyueHusi yueOHOro npeamMera « XuMHusD> Ha YPOBHe cpelHero o01ero o0pa3oBaHus:

Beinycknuk Ha 0a30BoM ypoBHe B 10 ki1acce HayymTes:

—  pacKphIBaTh Ha MpUMEpPax pPoib XUMHU B (HOPMHUPOBAHWUU COBPEMEHHOW HAYYHON KapTHHBI MUpa
U B IPAKTUYECKON JESITEITHHOCTH YEIIOBEKA;

—  JIEMOHCTPHpOBaTh Ha TpUMepax B3aUMOCBS3b MEXKAY XUMHEH M JPYTUMH €CTECTBEHHBIMH
HayKaMmu;

—  pacKphIBaTh Ha MIPUMEPaX IOJIOKEHUS TEOPHH XUMHYecKoro ctpoeHust A.M. Bytneposa;

—  OOBSCHATH MPUYMHBI MHOTOOOPAa3Hsl BEIICCTB HA OCHOBE OOIIUX MPEJICTABICHUH 00 UX COCTaBE U
CTPOCHUH,

—  TpUMEHSATh TpaBWiIa CHCTEMATHYECKOW MEXIYHApOIHOW HOMEHKIATYphl KaK CpeICTBa
pasInveHus ¥ NIeHTU(UKALMN BEIIECTB M0 UX COCTABY U CTPOCHHIO;

—  COCTaBJIATh MOJICKYIISIPHbIE M CTPYKTYPHBIE (DOPMYJIBI OPTaHUYECKUX BEIIECTB KaK HOCHUTEIeH
WHQOpPMAIUK O CTPOCHUU BEIIECTBA, €ro CBOMCTBAaX W NPHHAJICKHOCTH K ONpEIEICHHOMY Kiaccy
COEIMHCHUM;

—  XapakTepu30BaTh OpPraHMYECKHE BEIIECTBA IO COCTaBY, CTPOEHHUIO M CBOICTBAaM, YCTaHABINBAThH
NPUYUHHO-CIIEICTBEHHBIC CBSI3M MEX/Ty JAHHBIMHU XapaKTePUCTUKAMH BEIICCTBA;

—  NPHUBOJAUTH MPUMEPHl XUMHUYECKHX PEAKLMH, PACKPHIBAIOIIMNX XapaKTEPHbIE CBOMCTBA TUITMYHBIX
NpeACcTaBUTENIeH KIacCOB OPraHUYECKUX BEIIECTB C LENbI0 X MACHTU(DUKAIMNA U OOBSICHEHUs 00JIacTu
NPUMEHEHUS;

—  NPOTHO3MPOBATH BO3MOKHOCTH HMPOTEKAHHMsSI XMMHUYECKHX pEeakluii Ha OCHOBE 3HAHMH O THUIaX
XUMHYECKOH CBS3M B MOJIEKYJIaX PEAareHTOB M UX PEaKLIMOHHON CIIOCOOHOCTH;



—  WCTOJIB30BaTh 3HAHUSA O COCTaBE, CTPOCHUH H XUMHYECKHUX CBONCTBAX BEIIECTB /I 0€30MacHOrO
NPUMEHEHUS B TPAKTUIECKON JeSTeIILHOCTH,

—  TMPUBOAUTH TPHUMEPHI MPAKTHYECKOTO HCIOIB30BAHUS MPOAYKTOB mepepaboTku HehTH wu
MPUPOJHOTO Ta3a, BBICOKOMOJICKYSPHBIX COCTUHEHUH (MOJUITHIICHA, CUHTETHUYCCKOTO Kaydyka,
aIleTaTHOTO BOJIOKHA);

—  MPOBOJUTH OMBITHI MO PACTIO3HABAHUIO OPraHUYECKUX BEIICCTB: TIIUICPHHA, YKCYCHON KUCIIOTHI,
HETPeIENbHBIX JKUPOB, TIIIOKO3bI, Kpaxmasa, OeIKOB — B COCTABE MHUIIEBBIX MPOAYKTOB U KOCMETHYCCKHUX
CpPEICTB;

—  BIAJETh TNpaBWIAMH M TpHEeMaMu Oe30macHoW paboThl ¢ XWMHUYSCKUMH BENICCTBAMH H
71a00paTOPHBIM 000PYIOBAaHHEM;

—  MPOBOIUTH PacueThl Ha HAXOXACHHE MOJICKYJISAPHOUW (OpMYJBI YIiIeBOAOpOaa IO MPOAYKTaM
CTOpaHWUsI U TI0 €r0 OTHOCHTEIBHOM TUIOTHOCTH W MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €T0 COCTAB;

—  BIAQAETh TpaBWIaMH OE30MacHOr0 OOpaIleHUs C EIKAMH, TOPIOYUMH H TOKCHYHBIMU
BEIIIECTBAMH, CPEICTBAMHU OBITOBON XHUMHHU;

—  OCYIICCTBIISITh TIOUCK XHMHUYECKOW HH(GOpPMAlMU TI0 HAa3BaHWSAM, WIACHTH(HUKATOpAM,
CTPYKTYPHBIM ()OpPMYJIaM BEIIECCTB;

—  KPUTHYECKHM OIICHWBATH M WHTEPIPETHPOBATH XUMHUECKYIO WH(DOPMAIMIO, COACPIKAIIYIOCS B
COOOIIEHUAX CPEJCTB MAccoBOW WH(OPMAIMH, pecypcax MHTepHETa, HAYYHO-TMOMYJSPHBIX CTATBIX C
TOYKH 3PEHHS ECTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IIEINSIX BBISIBICHHS OIMIMOOYHBIX CYXICHUHA WU
(hopMUpPOBaHUS COOCTBEHHOMN MO3UIIHH;

—  TPEACTaBIATh MYTH pelleHUs TIOOANBHBIX MPOOJeM, CTOSMIMX TEpe]] YeIOBEUECTBOM:
HKOJIOTHYECKHX, SHEPTETHUECKHX, CBIPHEBBIX, H POJIb XUMHUH B PEIIICHUH 3THX MPOOIICM.

Boinycknuk Ha 0a30BoM ypoBHe B 10 Ki1acce MoTy4uT BO3MOKHOCTh HAYYHTHCS .

—  WIIIOCTPHUPOBATh Ha NMpUMeEpax CTAHOBIEHHUE W ABOJIIOLUIO OPraHWYECKONW XMMHHU KaK HAayKH Ha
Pa3IMYHBIX HCTOPUYECKHUX 3TAllaX €€ Pa3BUTHS;

—  HWCHOJB30BaTh METOABl HAayYyHOrO TO3HAaHHMS NPH BBHIIOJHEHUH MPOEKTOB M  y4eOHO-
WCCIIEIOBATENbCKUX 3a]]a4 110 H3YUYECHHUIO CBOIMCTB, CIIOCOOOB IMOTyUSHHS U PaCIIO3HABAHUSI OPTaHMYECKHX
BELIECTB;

—  yCTaHaBIIMBAaTh FCHETHUYECKYIO CBSI3b MEXIY KJIACCAMU OPTaHMYECKHX BEIECTB ISl 0OOCHOBaHHS
MPUHLMITHAIBHON BO3MOKHOCTH MOJTyYEHHs] OpTaHUUECKUX COeIMHEHHH 3aJaHHOT'O COCTaBa M CTPOEHHUS;

B pe3yabrarte nzyueHusi yueOHOro npeamera « XuMush» Ha YPOBHe cpelHero o01ero o0pa3oBaHus:

Brinycknuk Ha 6a3oBoM ypoBHe B 11 kjacce HayuymTCsi:

—  pacKphIBaTh Ha MpUMeEpPax pPoib XUMHU B (HOPMHUPOBAHUU COBPEMEHHOW HAYYHON KapTHHBI MUpPa
Y B IPAKTUYECKON JESITEITHbHOCTH YEIOBEKA;

—  JIEMOHCTPHUpOBATh Ha MPHUMEPAX B3aUMOCBS3b MEXIY XUMHEH W APYTMMH €CTECTBEHHBIMH
HayKamu;

— mnoHuMaTh (usmueckuii cmpicn [lepuonnyeckoro 3akona JI.M. MenneneeBa M Ha €ro OCHOBE
OOBSACHATh 3aBUCUMOCTh CBOMCTB XHUMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX HMMHU BEHIECTB OT
3JIEKTPOHHOT'O CTPOCHUS aTOMOB;

—  TPOTHO3UPOBATh BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHUX PEaKIMii Ha OCHOBE 3HAHWM O THUMax
XUMHUYECKOH CBSI3U B MOJICKYJIaX PEareHTOB M UX PEAKIMOHHOM CITIOCOOHOCTH;

—  HCIOJB30BaTh 3HAHMS O COCTABE, CTPOCHUU U XMMHYECKUX CBOHCTBAaX BEUICCTB JjIsl 0€30MaCHOr0
MIPUMEHEHUS B MPAKTUIECKOHN IeATEIBHOCTH;

—  BIaJeTh MpaBUIAMH W TpHeMaMH Oe30macHod paboThl ¢ XHMHUYECKUMH BEIIECTBAMU H
nabopaTopHBIM 000PYI0OBAHUEM;

—  yCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XWUMHUYECKOM pEaKlUud M CMEIICHHUS XUMHUYECKOIO
paBHOBECHs OT pPa3IMYHBIX (PAKTOPOB C IIENBIO ONPEACICHHS ONTHMAJIbHBIX YCIOBHHA IMPOTEKAHUS
XUMWYECKUX TIPOIIECCOB;

—  TIPUBOAWTH MPUMEPHI THAPOJIH3A COJICH B TIOBCETHEBHON KU3HH YEIIOBEKA;

—  NPUBOAUTH IpUMEPDI OKHCITUTEIEHO-BOCCTAHOBUTEIBHEIX peakuuit B MpUpPOJIE,
MIPOU3BOICTBEHHBIX MPOLECCaX U JKUZHEIACSATEIBHOCTH OPraHU3MOB;

—  TPUBOAWTH TNPUMEPHl XUMHUYECKHX PEAKIHMHA, PACKPHIBAIOIMINX OOIIHME XMMHYECKHE CBONCTBA
MPOCTHIX BELIECTB — METAJUIOB U HEMETAJUIOB;

—  BIaJETh MpaBWIAMH 0€30MacHOT0 OOpalieHus C EJKUMH, TOPIOYUMH U TOKCHYHBIMH
BEIIECTBAMH, CPEACTBAMHU OBITOBON XUMUH;



—  OCYIISCTBJISATH TIOMCK XUMHUYECKOW WH(OpPMAMK 10 HA3BaHUAM, WIACHTU(DUKATOPAM,
CTPYKTYPHBIM ()OpPMYJIaM BEUIECCTB;

—  KPUTHYECKH OIEHUBATh W WHTEPIPETUPOBATH XUMHUYECKYIO WH(GOPMAIINIO, COACPIKAIIYIOCS B
COOOIIEHUSIX CPEJICTB MaccoBOi WH(popMaIuu, pecypcax MHTepHeTa, HayYHO-TIOMYJSIPHBIX CTaThiIX C
TOYKH 3PEHHS CCTECTBCHHO-HAYYHOW KOPPEKTHOCTH B IIENSIX BBISIBICHHS OIIMOOYHBIX CYXICHUHA WU
dhopMupoBaHUs COOCTBEHHOH TTO3UITHH;

—  TPEACTaBIATh MYTH PEIIEHUS TJIOOAIBHBIX MPOOJEM, CTOSAIMIMX Tepe]] YeI0BEYSCTBOM:
IKOJIOTHYECKHX, SHEPTETHUECKHX, CBIPHEBBIX, H POJIb XUMHH B PEIICHUH 3THX MPOOIIEM.

Beinycknuk Ha 0a30BoM ypoBHe B 11 Ki1acce MOJIYyYHT BO3MOKHOCTD HAYYUTHCS

—  HWCHOJB30BaTh METOABl HAyYHOrO TIO3HAHHWA TpPU BBIIOJHEHWH TPOEKTOB M  y4eOHO-
MCCIIEIOBATEIBCKUX 3371249 M0 U3YICHHUIO CBOMCTB, CITOCOOOB MOMYyUEHHS M PACTIO3HABAHUS OPTaHUIECKIX
BELIECTB;

—  OOBSCHATH MPHUPOLY U crocoObl 00pa3oBaHMs XUMHUYECKOW CBSI3M: KOBAJICHTHOW (TIONSPHOIN,
HEITOJISIPHO ), HOHHON, METAJUTMICCKOH, BOJIOPOTHON — C TIEITHI0 ONPEIEICHIS XUMHUICCKON aKTHBHOCTH
BEIIECTB;

—  yCTaHaBIIMBAaTh B3aMMOCBS3H MEXIy (PakTaMu M TEOpUCH, NPUUNHON U CIICACTBUEM IIPH aHAIIN3E
NpoOJIEMHBIX CUTYyalluidi 1 000CHOBaHUH MPUHUMAEMBIX PEIICHUH Ha OCHOBE XUMHUYECKHX 3HAHUH.

OPTAHM3AILIMA YYEBHOI'O NTPOLECCA IMPU U3YUEHUU XUMUHU

B crapmem moapoctkoBoM Bo3pacte (15—17 ner) Bemymiylo pojib WUrpaeT NeATeIbHOCTh IO
OBIIQJICHUIO CUCTEMOW Hay4YHBIX MOHATHHA B KOHTEKCTE MPEIBAPUTEIHHOTO MPOGECCHOHATBHOTO CaMo-
ompeJeNieHus. Y CBOCHUE CHUCTEMbl HAYYHBIX MOHITHH (OPMHUPYET THI MBIIUICHUS, OPHCHTHUPYIONIHA
MOJIPOCTKA Ha OOIICKYJIbTYPHBIE 00pa3iibl, HOPMbI, 3TAJIOHBI B3aUMOJICHCTBHS ¢ OKPYKAIOIIM MHPOM, a
TaKXe CTAHOBUTCSI UCTOYHHKOM HOBOTO THIIA MO3HABATEILHBIX HHTEPECOB, CPEACTBOM (HOPMHPOBAHHUS
MUPOBO33PCHUSI.

OnTuMalIbLHBIM CHOCO6OM pa3sBUTUA Mo3HaBaTEIbHOM HOTpC6HOCTI/I CTapUICKJIACCHUKOB SABJIACTCSA
MIPEJICTaBJICHUE COACPKaHUs 00pa30BaHUS B BUJIC CUCTEMbI TCOPETUYCCKUX TOHATHUH.

Jlns crapniMx MOJPOCTKOB aKTyanbHa yueOHas NesTelbHOCTh, HANPABICHHAs HA CaAMOpPA3BUTHE U
camoo0pa3zoBaHue. Y HHUX TPOJOJDKAIOT Pa3BHBATHCS TEOpeTHUecKoe, GopManbHOe U pediaeKCHBHOE
MBIIICHHE, CIIOCOOHOCTh PACCYXIaTh THIIOTETHKO-AEAYKTHBHBEIM CIHOCOOOM, a0CTPaKTHO-JIOTHYECKH,
YMEHUE ONEepUpPOBATh THIOTE3aMH, pe(ICKCHS KaKk CHOCOOHOCTh aHAM3UPOBATH UM OICHUBATH
WUHTEJUICKTYAIbHBIC OTICpallHH.

[cuxonoruyeckuM HOBOOOpa30BaHMEM MOAPOCTKOBOTO BO3pacTa SABJSIETCS IEJienojiaraHue |
MOCTPOCHUE JKU3HCHHBIX IJIAHOB BO BPEMEHHOW MEPCHEKTHBE, T. €. Haubojee BhIPAKCHA MOTHUBAIIWS,
CBsI3aHHAsA C OyJyIIed B3pOCITON KH3HBIO, M CHIDKCHA MOTHBAIWS, CBA3aHHAS C TEPUOJOM IIKOJILHON
KU3HU. B 3TOM BO3pacTe pa3BUBaeTCS CIIOCOOHOCTh K TPOEKTUPOBAHWIO COOCTBEHHOW y4yeOHOU
JeSITeIbHOCTH, IOCTPOCHUIO COOCTBEHHOM 00pa3oBaTeIbHOM TPACKTOPHH.

[TpropuTeTHRIMH 3a/1a4aMU TPEMOAABAHUS IIKOJLHOIO Kypca XUMHHU Ha 3Tare CpeHEero o0Iiero
o0Opa3oBaHMsl  SIBISIETCS  COBEPIICHCTBOBAHHUE  METOAMKH  (OPMUPOBAHUS  I03HABATEJILHOM,
WHQOPMAIMOHHO-KOMMYHUKATHBHOW ¥ pe(IeKCHBHOW BHJOB JesTenbHOCTH. OpueHTanus Ha
OpPraHu3alMI0 CAMOCTOSATENLHON MO3HABATENILHON JCATEILHOCTH YYAIUXCS SBISETCA HEOOXOTUMBIM
YCIIOBUEM YCIIEIIHOCTH OOY4YeHHs XUMHU BCEX YydYalmuxcs. B pe3ynbTare OCBOCHHUS COJCPIKAHUS
o0pa3oBaHHs 1O XMMHH YyYalllMecs MOJIy4aloT BO3MOXKHOCTH PACHIMPUTh KPYr  Y4eOHBIX YMEHUH,
HaBBbIKOB, TaKHMX KaK MNPHUMCEHCHUEC IMOJTYUCHHBIX 3HAaHUN JUIsL 00BSICHEHUS p33H006pa3HLIX XUMHNYECCKUX
SIBTICHUH W CBOWMCTB BEIIECTB, OICHKH POJIM XUMHH B Pa3BUTHH COBPEMEHHBIX TEXHOJOTHH U MOTYyYCHUU
HOBBIX MaTepUayioB, OE30MacHO¥ pabOTHI ¢ BEIECTBAMH B JlabopaTopuu, ObITY W Ha TPOU3BOJICTBE,
pelIeHus] NPaKTUYECKUX 33Ja4d B IOBCEIHEBHOM >KU3HU, NPEAYNPEKIACHUS SIBICHUM, HAHOCSIIUX BPEX
3JI0POBBIO YETIOBEKA M OKPYIKAIOIEeH cpeie U T.1.

BaxxHO Hay4YWTh IIKOJIHHHUKOB IPOBOJUTH CAMOCTOSATEIBHBIN MOUCK XUMHUYECKOH WH(MOpMAIUU C
HCIIOJIb30BAHHUEM Pa3JIMYHBIX HCTOYHUKOB (Hay‘-IHO-HOHy.HHpHI)IX I/ISJIaHI/II\/’I, KOMIIbIOTEPHBIX 633 JaHHBIX,
pecypcoB HHTepHeTa); HCIONB30BaTh KOMIBIOTEPHBIC TEXHOJIOTHH JUIsi 00pabOTKM H Tepenadu
XUMHYECKON WH(pOpMAMM M €€ MPENCTaBICHUS B Pa3IMYHBIX (opMax, a TakkKe HCIOIb30BaTh
MprOOpEeTEeHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOMN IEATENBHOCTH U TIOBCEIHEBHOM JKH3HM.



Coneprxanue padboueit mporpammel o xumuu i 10-11 kmacca.
OPTAHNYECKA XUMUA. 10 KITACC (1 1 B Hemenro, Bcero 34 )

Bgrenenue (1 u)

Metonsr  Hay4HOTO  TO3HaHWs. HaOmromenwe, mpeamoioxkeHwe, Twumore3a. llowmck
3aKkoHOMepHocTel. HayuHblit sxcniepumeHT. BBIBOSI.

JdemoncTpamnu. BuneodparMeHTsl, claiifipl ¢ H300paKSHUSAMH XUMHYECKON JiabopaTtopuu,
MIPOBEICHUS] XUMUYECKOTO IKCIIEPUMEHTA.

Tema 1. Teopusi CTpoeHHsI OPraHHYECKUX COeTUHEHUT (2 u)

IIpenmer opranudeckod XxuMuu. CpaBHEHHE OPTraHWYECKHX COEJUHEHHH C HEOpPraHMYeCKHMHU.
[Ipupoansle, HCKYCCTBEHHBIC U CHHTETHYECKHE COSINHEHNUSI.
MecTo 1 3HaUE€HUE OPraHUYECKON XUMHUH B CHCTEME €CTECTBEHHBIX HayK. BaaeHTHOCTE. XUMHUECKOE
CTPOEHHE KaK MOPSIOK COEAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIeHTHOCTH. OCHOBHBIE
MIOJIOKEHUS TEOPHH XMMHUYECKOI0 CTPOEHHSI OpraHNYeCcKUX coennHeHni. [IoHaTHe 0 roMoI0ruu 1
rOMOJIOTax, H30MEPHUHU U H30Mepax. XuMHUecKre (OpMyIIbl U MOAETIH MOJIEKYJI B OPTaHUUECKONH XUMHH.
VYriepoaHblil CKeNeT OpraHudeckoi MoneKyssl. KpaTHOCTh XMMHYECKON CBA3H. 3aBUCHMOCTD CBOICTB
BEIIECTB OT XMMUYECKOT0 CTpoeHUs MoiieKy. Mzomepus u u3omepsl. [loHsTHE 0 QyHKIMOHATBEHON
rpynre. [Ipunnumne! knaccupuKanuy opraHuyecKux coequHenuil. CucreMaTryeckas MeKayHapoJHast
HOMEHKJIaTypa U NPUHLKUIBI 00pa30BaHuUs HA3BAaHUH OPraHUYECKUX COCANHEHHH.

JemMoHcTpanuu. Mozaenu MOJIeKysI TOMOJIOTOB M ©30MEPOB OPTaHUYECKUX COESAMHEHUH.

Tema 2. YriieBoaopoabl U UX NPHUPOIHBbIE HCTOUHHKH (8 u)

IIpupoansiii ra3. A 1K a H bl. [IpupoHbIi ra3 Kak TOIVIMBO. [ OMOJIOrHYECKUM psil, H30MEPHUS
Y1 HOMEHKJIATypa ajKaHOB. XMMHUECKHE CBOMCTBA alkaHOB (Ha MpHMepe MeTaHa M 3TaHa): TOpEHHE,
3aMellleHre, Pa3lIoKeHHe U JETUAPHUPOBAHUE KaK CIOCOOBI TONYyYCHHs BaKHEWIIMX COCAMHEHHWH B
OpraHHYeCKOM CHHTe3e. lopeHne MeTraHa Kak OOUH M3 OCHOBHBIX MHCTOYHHKOB Temja B
MPOMBIIIIEHHOCTH U ObITy. HaxoxieHre B Ipupo/ie ¥ NpUMEeHEHNe ankaHoB. [loHsATHE O IMKIT0oaIKaHaX.

A TKeHBL

I'omonoruueckuil psn ankeHoB. HoMmeHnkmarypa. M3oMepusi yriaepogHOro CKelneTra W MOJIOKEHHS
KpPaTHOW CBSI3M B MOJIEKYJie. XMMHUYECKHE CBOICTBa (Ha NMpHUMEpEe STHICHA): PEaKIHU MPHUCOCTUHEHUS
(ranoreHupoBaHue, TUAPUPOBAHME, TUIpPATAIM, TUIPOTAJOreHUPOBAHHWE) KaK CIIOCO0 MOJyueHUS
(YHKUMOHAIBHBIX TPOU3BOIHBIX YIJIEBOAOPONOB, ropeHus. [lommmepusauusi 3TUiIeHa KaKk OCHOBHOE
HalpaBJICHUE €ro HCIOob30BaHus. [lomM3THIEH Kak KPYNMHOTOHHAXXHBIH MPOAYKT XHUMHUYECKOTO
npou3BojacTBa. [IpuMenenue sTuneHa.

AnkxagueHB U Kaydy K u. [lorarue 00 ankagueHax Kak yriieBOJOPOAAX C ABYMs
JIBOMHBIMU CBSI3IMU. XMMHUYECKHE CBOMCTBA OyTajueHa-1,3 u u3onpeHa: ooeciBeYnBaHEe OPOMHOM
Bobl. [lonumepuzanus quBunmia (Oyraauena-1,3) kak crocod Noiay4eHusi CHHTETHUECKOTO KaydyKa.
HarypanbHblil 1 cuHTeTUUECKHI Kayuyku. Bynkanuzanus kayuyyka. Pesuna. [lpumenenue kayuyka u
PE3UHBIL.

A n1 kK W H bl. AlleTWICH, €ro MOJy4YeHWe MUPOIU30M METaHa W KapOWJHBIM CIIOCOOOM.
XHUMHYECKHE CBOWCTBA alleTWICHA: TOpPEeHHE, OOEeCI[BEUMBAaHWE OpPOMHOW BOJBI, MPUCOCIUHCHHE
XJIOpOoBOJIOpoAa u ruApatauus. [[puMeneHue aleTuacHa Ha OCHOBE €ro CBOMCTB.

A p e H bl. beH30 Kak MpelCcTaBUTENL apOMAaTHUYECKUX YTIIeBOIOpPOJ0B. CTpPOCHHUE MOJIEKYIIBI
Oen3onma. XWMHUYECKHE CBOWCTBA: pEaKIMU 3aMelleHHs (TajJoreHHpPOBaHME) KaK CIIOCO0 MOIydeHUs
XUMHYECKHUX CPEICTB 3alllUThl PACTCHHN, MPHCOSAWHEHUS (TUAPUPOBAHUE) KaK J0Ka3aTeIbCTBO
HeTpeeNnbHOro Xapakrepa Oen3ona. Peakmus ropenus. [lpumenenue 6eH3oa.

H e ¢ 1 5. CoctaB u nepepadotka HedTtn. Hedrenpoayktsl. beH3nH u moHsaTtHe 00 OKTaHOBOM
YHCIIe.

JdemoncTpanuu. ['openne arnermnera. OTHOIICHUE JTHUJICHA, alleTHIICHA W OCH30JIa K PacTBOPY
nepmanranara kaius. [lomydeHue 3TMIEHA peakiueil Neruaparalui 3TaHOJA, aleTUICHAa KapOWTHBIM
criocoboM. PaznoxkeHne Kaydyka Tpd HarpeBaHHWM, WCIBITAHUE NPOAYKTOB pa3lIOKEHUS Ha
HenpeaebHoCcTh, Koiekiust o0pasioB Hed T 1 HeQTenpoayKTOB.

JlabopaTopHble onbIThl. 1. OmnpezeneHre 3IEMEHTHOTO COCTaBa OPTaHUYECKUX COCTUHEHUH.
2.M3roTtoBieHne MoJeNield MOJIEKYd yrieBojoponoB. 3. OOHapyXeHHE HENpeneibHBIX COCTUHEHUN B



*unkux Hedrenponykrax. 4. IlomydeHue u cBoiicTBa amerwieHa. 5. O3HaKOMJIEHHE € KOJUIEKIHEH
«Hed1b 1 IpoIyKTHI €e mepepadboTKny.

Konmponvuaa paooma Nel no meme: «Yeneeo0opoour»

Tema 3. Kuciopoaconep:kamue opraHudecKue cOeIHHEHHsI M HX MpupoaHbie ucrounuku (10 u)
EnMHCTBO XMMHYECKOM OpraHU3aliy )KUBBIX OPraHU3MOB. XUMUYECKHHA COCTaB )KUBBIX OPraHU3MOB.

C n u p T bl IloHsTHE O mpeneNbHBIX MHOTOATOMHBIX cHUpTax. [JHIEepHH Kak NpeacTaBUTENb
MHOTOaTOMHBIX CIUPTOB. KauecTBeHHAs peakiys Ha MHOTOATOMHBIE CTUPTHIL. [IpuMeHenne riunepuna.

Crouptel.  Knaccugukanus, HOMEHKIAaTypa, H30MEpUs CHUPTOB. MeTaHON M 3TaHON Kak
NPEACTaBUTEIH NMPEAeIbHbIX OJHOATOMHBIX CIIUPTOB. XMMHYECKHE CBOWCTBA (Ha MpUMEPE METaHONA U
9TaHOJIa): B3aUMOJACHCTBHE C HATPUEM KaK CIoco0 yCTaHOBJICHUS HATMYMS THAPOKCOTPYIIIBI, Peaklus ¢
raJloreHOBOJOPOAaMH KaK CHOCOO MOJYyYEHHs] pacTBOPUTENEH, AeTHapaTalys Kak Crocod MONydeHHs
sTUiIeHa. Peakuus ropenus: coupTsl Kak TomunBo. [Ipumenenue Meranona u 3taHosa. PU3noaoruyeckoe
JeficTBUE METaHOJa M STAaHOJIa HAa OPTaHM3M YeIOBeKa. DTHIICHTIIUKOIb U TIMLEPUH KaK MpeICTaBUTENN
NpefeNbHBIX MHOTOATOMHBIX CIUPTOB. KadecTBeHHass peakuuss Ha MHOTOATOMHBIE CIUPTHI M €€
OPUMEHEHUE [UI pAaclO3HaBaHMS IJMLIEPUHA B COCTaBE KOCMETHYECKUX cCpeacTB. IIpaxkrtudeckoe
NPUMEHEHHUE STUIICHIJIMKOIIS U TTIMLIEPHHA.

® e v o 1. [lonmydyenue deHonma KoKcoBaHHMEM KaMEHHOTO yrisi. B3anMHoe BIUsHHE aTOMOB B
MoJieKyse eHoma: B3aUMOACHCTBHE ¢ TUAPOKCUAOM HATPUS U a30THOM KUcioTol. [Ipumenenue genona
Ha OCHOBE €TI0 CBOMCTB.

Anwsnerunas. MeraHanb (popMalIbIeTiua) U dTaHaAIb (aLETAIBICTH) KaK IPEICTaBUTEIIH
NpeJeNbHBIX albJernaoB. KauecTBEeHHbIE peakluy Ha KapOOHWIIBHYIO Tpyniy (peakius «cepeOpsHOro
3epKanay, B3auMojeiicteue ¢ ruapokcunoMm Meau (1) n nx npumeneHue st OOHapyKEHUs] IPEAETbHbBIX
NpJETUIOB B INPOMBIIUICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH anpaerunoB. Ilpumenenue
dbopmanbernaa u aleTaibIeruaa.

KapOoHoBbB € Kuciuaor bl [lonydeHnue kapOOHOBBIX KHUCIOT OKHUCICHHUEM aJlbACTHIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOM KHCJIOTBI: PEAKUUMU C METAUIaMU, OCHOBHBIMU OKCHJAMH,
OCHOBAaHMSIMU M COJSIMU KakK IOIATBEPXKIECHUE CXOJCTBA C HEOPraHMUYECKMMM KUCIOTaMU. Peaknus
sTepu(PUKaLUH KaK CIIOCcO0 MOTydeHHs CIOKHBIX 3¢HupoB. [IpuMeHeHne yKCyCHOM KHCIOTHI HA OCHOBE €&
CBOMCTB. BhICIIME )KUPHBIE KMCIOTHI HA IPUMEPE NaIbMUTUHOBOM U CTEAPUHOBOM.

CnoxHble bups U X up bl [lonyuenne cnoxHbIx 3pUpoB peaknuenl 3TepupuKaLyH.
Crnoxusble 3¢upbl B NpUpoae, UX 3HaueHHe. lIpumeHeHHe CIOXKHBIX 3(QHUPOB HA OCHOBE WX CBOICTB.
Kuphr kak ciiokHbIE 3QUPHI TIUIEPHHA W BBICHIMX KapOOHOBBIX KUCJIOT. PacTUTeNnbHBIE U KUBOTHBIC
JKUPBI, UX COCTaB. Pacrio3HaBaHNE PACTUTENBHBIX KUPOB HA OCHOBAHMH HMX HENPENEIBHOIO XapakTepa.
XUMHUYECKHE CBOWCTBA JKUPOB: TMIPOJIN3 (OMBUICHHE) W THIPUPOBAHHME >KUAKHUX XUPOB. lIpumeneHue
JKUPOB HA OCHOBE UX CBOMCTB. MBLJIA KaK COJIM BBICHIMX KaPOOHOBBIX KUCIOT. MOIOIIINE CBOMCTBA MBLIIA.

Yrnesons. Kiaccudukamus yrneBomos. Haxoxmenue yrieBosioB B mpupoe. ['moko3a kak
anpaerugocupT. bpokenne rmoko3bl. Caxaposza. ['maponus caxapos3sl. Kpaxmanm u memironosa Kak
OHMOJIOrMUECKUE MOJIUMEPhl. XUMHYECKHUE CBOMCTBA Kpaxmaja W LEJUII0JI03bl (TUIPOJIN3, KaueCTBEHHAs
peaxiusi ¢ HOJIOM Ha Kpaxmall U ee NMPUMEHEHHUE I OOHApYKEHHsI KpaxMmalla B MPOJYyKTaX MHTAHWUS).
[Ipumenenne n OuWonOrMUYecKass posib yrieBojoB. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpe
aleTaTHOTO BOJIOKHA.

JemoncTpanuu. OKHCIEHHE crupTa B anbleruj. KadecTBeHHas peakiuss Ha MHOTOATOMHBIE
crupThl. Komneknus «KaMeHHBIH yronb W NPOIYKTHI ero nepepaboTki». KauecTBeHHbIE peakiuu Ha
¢denon. Peakiust «cepeOpsHOTO 3epKaiiay albJerHI0B U TIOK03bl. OKUCIICHHE albJeTHIOB U TIIOKO3bI B
KHACHOTHl ¢ nomousio ruapokcuga menu (II). Iomyuyenne ykcycHo-stmioBoro sdupa. KauectBennas
peakuus Ha Kpaxmad.

JlabopaTopHble onbIThI. 6. CBOIiCcTBa 3TMIIOBOTO cimpTa. 7. CBoiicTBa rimiepuHa. 8. CBoHCTBa
dopmanpneruga. 9. CpoiictBa ykcycHoit kucioTel. 10. CpoiictBa xupoB. 11. CpaBHeHHE CBOWCTB
pacTBOPOB MbLIIA M CTUPAIBHOTO Nopouika. 12. CpoiicTBa rmoko3sl. 13. CBolicTBa kpaxmara.

Tema 4. A3oTcoaep:kaliue coeJHHEHUs] U UX HAXOKAeHUE B ’KUBOI mpupone (6 u)

A M u H bl llonstme 006 amuuax. [lomydeHme apoMaTHUeCKOTO aMWHA - aHWINHA - W3
HUTPOOCH30/Ia. AHWJIMH Kak OpPraHMYecKoe OCHOBaHHWE. B3anMHOe BIUSHHME aTOMOB B MOJIEKYJeE
aHWINHA: 0CJIa0JicHHe OCHOBHBIX CBOWCTB W B3aMMoOJieiicTBUEe ¢ OpOoMHOM Bojoil. [IpiMeHeHne aHnMHA
Ha OCHOBE CBOMCTB.

AMUHOKHUC IO T bL [lonyyeHne aMHHOKHCIOT U3 KapOOHOBBIX KUCIIOT U THAPOJIHN30M OEIIKOB.



XUMHUECKUE CBOMCTBA aMUHOKHCIOT Kak aM(OTEpPHBIX OpPraHUYeCKUX COEAMHCHHH:
B3aUMOJIEHCTBHUE CO ILIEJIOYaMHM, KHCIOTaMU U APYT C APYyroM (peakuus NojJukoHaeHcanun). Ilentunxas
CBA3b U NONUNENTH B! [[puMeHeHe aMUHOKHCIIOT HAa OCHOBE UX CBOMCTB.

b e 1 x u. [lony4yenue OenkoB peakuuel MOJTUKOHACHCAIMN aMUHOKHCIIOT. [lepBuyHasi, BTopudHas
U TPETUYHAsl CTPYKTYpbl OenKoB. XMMHUYECKUE CBOMCTBA OEIKOB: TOpEHHE, IeHATypauus, TUAPOINU3 U
L[BETHbIE peakuuu. buoxumnueckne QyHKIMM 6€IKOB.

I'eneTndeckas cBA3b MEXAY KIacCaMU OPTaHUYECKUX COSAMHEHUH.

HyxnennoBsie kucnotsl. CHHTE3 HyKJICHHOBBIX KHUCIIOT B KJIETKE M3 HyKIeoTHIOB. OOummii niaxH
ctpoenus Hykieornaa. CpaBuenne ctpoerns u (pynkuuit PHK n JJHK. Pons HyKI€HHOBBIX KHCIOT B
XpaHEeHUH U Tiepesiaue HacaeacTBeHHoH nHpopmanmu. [ToHaTHE 0 OMOTEXHOJIOTUN U TEHHON HHKXCHEPHH.

JdemoncTpanuu. BaumozaeiicTBue aMMuaka U aHWJIMHA C COJISTHOM KUCHOTOW. Peakius anunnna ¢
OpomHoOl Bozoi. Jloka3arenbcTBO Hanuuusl (DYHKIMOHAIBHBIX IPYII B PacTBOPaX aMHHOKHCIOT.
PactBopenne m ocaxaenue OenkoB. L[BeTHBIE peakuuu OEIKOB: KCAHTONPOTEHHOBas M OMypeTOBas.
I'openue nTuubsero nepa u mepcraHoil autu. Mogaens monekynsl JJHK. Ilepexoasl: aTanon —> 3TuieH
STHJICHIJIUKOIb —> ATWiIeHrUKonsAT Meau (I1); ataHon —>a3Tanane —> 3TaHOBast KUCIOTA.

JlabopaTopHble onbIThI. 14. CBOIicTBa OCIIKOB.

IpakTnyeckas padora Nel. Mnentudukanys opraHMIECKUX COCTUHEHUI.

K.p.Ne2 «Kucnopoocooeprcanjue u azomcooeprcawjue op2anuieckue cOeOUHeHUs)

Tema 5. BHOJIOrHYeCKH AKTHBHbIE OpraHuYecKue coequnenus (4 u)

® e pwmeHT b DepMeHTH Kak OMOJIOTHYECKHE KaTaIN3aTOPhl OenkoBoi mprupoasl. OCOOCHHOCTH
(GyHKUMOHUpPOBaHUST (QepMEHTOB. Poib ()epMEHTOB B KH3HEICSTEIHHOCTH JKUBBIX OpPraHU3MOB U
HapOJIHOM XO3SHCTBE.

B utawmuH bl [lonsatue o Buramunax. Hapymienusi, cBsi3aHHbIE C BUTAMHUHAMH: AaBUTAMUHO3BI,
TUIIOBUTAMHUHO3bI U THUIIEpBUTaMUHO3bL. Butamun C kak mpeacTaBUTeIh BOJOPACTBOPUMBIX BUTAMHUHOB U
BUTaMHUH A Kak MpeACTaBUTENb KUPOPACTBOPHUMBIX BUTAMHUHOB.

I' o p M 0 H b1 [loHSITHE 0 TOPMOHAX KaK T'yMOPAJIBHBIX PETryJIATOPAX KU3HEAEATEIBHOCTH JKUBBIX
Opranu3MoB. VHCYIMH U agpeHaluH Kak npeacTaBuTenn ropMoHoB. [Ipodunaktuka caxapHoro auabera.

Jle k apc T B a JlekapcTBeHHas XMMHA: OT HATPOXUMHUHU JO XUMHOTEpanuu. ACHHUpHH.
AnTHOHOTHKY 1 qucbaktepros. Hapkotudeckue BemectBa. Hapkomanwus, 60pr0a 1 npodumakTuka.

JemMoHcTpanunu. Pa3noxeHne nepokcuaa BOJAOPOAa KaTaaa3ol CHIPOro MsCa M CHIPOro KapToders.
CMC, conmepxkamux >H3UMEL. McnpiTanue cpeast pactBopa CMC uHIUKaTOpHOM Oymaroil. 3HaKOMCTBO C
oOpasiamu npenapaToB JOMAIIHEH, JJA00PaTOPHOI U aBTOMOOMIILHOW aNTeUKHU.

Tema 6. WckyccTBeHHbIE M CHHTETHUYECKHE NOJMMeEPHI (3 4)

NckyccTBeHHBIE MO JHUM e P bl. [loydeHne HCKyCCTBEHHBIX MOIMMEPOB, KaK MPOyKTOB
XUMAYECKOH Moan(UKaIly MPUPOJHOTO TOJUMEPHOTO ChIpbs. VMcKycCTBeHHBIE BOJOKHA (alleTaTHBIN
IIEJIK, BUCKO03a), UX CBOICTBA M IPUMEHEHHE.

CuHTeTHYECKHE MO JUM e D bl. [lonydeHne CHHTETHUECKUX TOJIMMEPOB PEAKIHIMH
MOJMIUMEPU3alMd W ToJuKoHAeHcanud. CTpykTypa TIOJUMEpPOB JIMHEIHAas, pa3BeTBICHHas U
npocTpaHcTBeHHas. l[IpencTaBUTeN CHHTETHYECKUX IUIACTMACC: TONHMATHIEH HHU3KOTO W BBICOKOTO
JaBJICHUSI, TIOJMIIPONMIICH U MOTUBUHWIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KallpOH.

JMemoncrpanuu. Komnexius mimactMace W u3lenuid w3 HUX. KoIeKnnM MCKYCCTBEHHBIX U
CHUHTETUYECKH BOJIOKOH U M3JENUN U3 HUX.

JlaGopaTopHble onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3LaMy IUIACTMACC, BOJIOKOH U KaydyKOB.

IIpakTuyeckass padora Ne2. PacriozHaBaHue I1acTMacc U BOJIOKOH.

OBILIAA XUMMUAL. 11 KJTACC (1 4 B Henento, Bcero 34 u)
Tema 1. Ilepuoguueckuii 3aKoH u cTpoeHue aroma (4 u)

Omxkpwvimue nepuoouueckozo saxona /{.HU. Menoeneesvim. BaxkHelne MOHATHS XUMUU:
aTOM, OTHOCHTEJbHasi aToMHasg W MojekyaspHas Maccel. Otkpeitue [I. W. MenneneeBbim
[lepuoanueckoro 3akoHa. [lepuoanueckuii 3akon B popmynuposke /1. . Menneneesa.

Ilepuoouueckas cucmema J[. U. Menoeneesa. Ilepnoandeckas cucrema J[. . Menneneena
KaKk rpaduyeckoe OToOpakeHHe MEePHUOJUYECKOro 3aKoHa. Pa3znmuuHble BapuUaHThl MEPHOAMYECKOMN
cucrteMmsl. [leproas! 1 rpynnsl. 3HaU€HUE IEPUOAUYECKOTO 3aKOHA U MIEPUOAMYECKOM CUCTEMBI.

Cmpoenue amoma. ATOM — CcIOXHas 4acTuua. Sapo aroma: MPOTOHBI W HEHUTPOHHI.
W3oTombl. DICKTPOHBI. DNEKTPOHHAsT 000JI0uKa. DHEPreTHYeCKHil ypoBeHb. OpOutanu: S u p. d-
Opb6umanu. Pacripenenerne 3JeKTPOHOB TI0 SHEPTETHYESCKUM YPOBHSAM H OPOUTAISIM. DIEKTPOHHBIE



KOH(QHTYpallui aTOMOB XHMHUYECKUX AJIEMEHTOB. BaleHTHBIE BO3MOXKHOCTH aTOMOB XHMHUYECKHX
3JIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoenue amoma. COBpeMEHHOE MOHATHE XUMHUYECKOTO JIEMEHTA.
CoBpemeHHass (OpPMYyTHPOBKA MEPUOTUIECKOro 3aKoHa. [IpuymHa MepHoOIUYHOCTH B M3MEHEHHH
CBOWCTB XHMHUYECKUX OdJIeMEHTOB. (OCOOCHHOCTM 3alOJHEHUS DJHEPreTHYeCKHX YpOBHEH B
JJIEKTPOHHBIX 000JI0YKAX aTOMOB HEPEXOIHBIX IEMEHTOB. DIEKTPOHHBIE CEMEHCTBA JIEMEHTOB: S
U p-3aeMenThl; d- u f-ameMeHTsI.

HemoHcTpanuu. Pazmuanbie popmel [leproanaeckoit CHCTEMBI.

Tema 2. Ctpoenue BemectBa (11 )

Kosanenmnas xumuueckas cesnze. lloHsTne 0 KoBaleHTHOW cBsizu. OOIas >JIeKTPOHHAs
napa. KpaTHOCTh KOBalEeHTHOW CBS3M. OJEKTPOOTpHUIATENbHOCTh. KoBaneHTHas monspHas
KOBaJICHTHAasl HEMOJIsIpHasi XUMUdeckue cBsizu. OOMEHHBIH M JOHOPHO-AKIENTOPHBI MEXaHU3MbI
00pa30BaHMsI KOBAJIEHTHOH CBsI3U. BelecTBa MOIEKyJIIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUs. 3aKOH
IOCTOSIHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJIIPHOTO CTPOCHHUSI.

Honnas xumuuecxasn cesasb. Katnonsl n aHuoHsl. MoHHas cBs3b u ee cBoiicTBa. MoHHas
CBAA3b KaK KpailHUM Cily4ail KOBAaJICHTHOM ITOJIIPHOU CBS3H.

Memannuyeckaa xumuieckas césazp. O0mue Gusndeckre cBoiicTBa MeTaioB. CIiiaBbl.

Aepecamuvie cocmosnua éewjecmsa. 1'a3pl. 3akoH ABOTaapo i razoB. MoJisipHbIii 00beM
ra3o00pa3HbIX BeulecTs (npu H. y.). XKunkocru.

Booopoonas  xumuueckaa  cea3v.  BopopomHas  cBsi3b, Kak ~ OCOOBIM  ciydait
MEXMOJICKYJISIPHOTO B3aUMOeHCTBHA. MexaHu3M ee 00pa3oBaHMs U BIMSHUE HAa CBOWCTBA BEILIECTB
(Ha mpuMepe BOJIBI).

Tunvr kpucmanaiuueckux pewemox. Kpucramnuueckas peunierka. VloHHble, MeTaIIMUECKHE,
ATOMHBIE M MOJICKYJISIPHBIE KPUCTAJUIMYECKHUE PEHIETKU. AJUTOTPOIUs. AMOPQHBIE BELIECTBA.

Yucmule eewgecmeéa u cmecu. CMecM U XUMHYECKHE COeOUHEHMs. ['OMoOreHHesle u
reTeporeHHble cMecu. MaccoBass W OObeMHasl O KOMIIOHEHTOB B CMecH. MaccoBas JOJs
npuMecei. Pemenue 3a1a4 Ha MacCoBYIO JIOJIIO IpUMECEH.

Hucnepcnvle  cucmemol.  TloHaTHe  aucnepcHol  cucreMmbl. JlucmepcHas daza wu
JucriepcuonHas cpena. Kiaccudukanus TucnepcHbIX CHCTEM.

JNemonctpanuu. Mojenb KpPUCTALIMYECKOW pemieTku xjopuga Hatpus. OOpasisl
MUHEPAJIOB C MOHHON KPUCTAJUIMUECKOM pEelIeTKON: KalbluTa, rainura. Moaenn KpucTaluIMuecKux
PEILIETOK «CyXOro JbJa» (WU Hoja), aamasa, rpadpura (uiau kBapua). MoJens MOISpHOro o0beMa
ra3oB. TpH arperaTHbIX COCTOSIHUS BOJIBI.

JlabopaTopubie onbIThl. 1. OnpezneneHue CBOWCTB HEKOTOPHIX BELIECTB Ha OCHOBE THIIA
KpUCTAJUIMUECKOH pemeTku. 2. O3HaKOMIIEHHE C KOJJIEKLIMEN MMOJIMMEPOB, IIACTMAcC U BOJIOKOH U
m3nenuit u3 Hux. 3. JKEcTkocTh Boabl. YcTpaHeHue >xE€cTkocTh BOAbl. 4. O3HAKOMIIEHHE C
MUHEpPaTbHBIMU BoiaMu. 5. O3HAKOMIIEHUE C TUCTIEPCHBIMU CUCTEMaMHU.

IpakTu4yeckoe 3ansitue Ne 1. [lonydyeHue 1 pacrio3HaBaHUE ra3oB.

Tema 3. DnexTposmTHyecKkas qucconuanus (7 4)

Pacmeopuvi. PacTBOpbl Kak TOMOTE€HHBIE CHUCTEMbI, COCTOSIIUE M3 YACTHI[ PAaCTBOPHUTEIS,
PacTBOPEHHOI'O BEIIECTBA U MPOJYKTOB UX B3aUMOIEUCTBUS. THIIBI paCTBOPOB.

Teopusi snekmponumuyeckou ouccoyuayuy. DIEKTPOIUTbI U HEIEKTpoJauThl. CTeneHb
ANEKTPOJIUTHUECKOM  auccouumanuu. CuiibHble M cialble  3JEKTPOJNUTHI.  YpaBHEHUS
AIIEKTPOJIMTUUECKON TUCCOLUALINY.

Kucnomer B cBeTe TEOpUM DIEKTPOJIUTHYECKOM auccommanuu. OOmmMe CcBOMCTBa
HEOPraHWYECKUX M OPTraHMYECKUX KHUCJIOT. YCIIOBUS TEUEHHS PEaKIMi MEXIy dJIEKTPOIUTAMU J10
KOHIIA.



Ocnosanus B CBETE TEOPUH IIEKTPOIUTHYECKON AUCCONMAINH, UX KiaccuuKanus u oomme
CBONCTBA.

Conu B cBeTe TEOPUH IEKTPOIUTHYECKOW IMCCOUMAINH, MX KiIacCHUKAIMS U oOIme
CBOMCTBA. DJNEKTPOXMMUYECKUI psJ HaNpsHKEHWH METAJUIOB M €ro  HCIOJIb30BAHUE  JUIS
XapaKTePUCTHKH BOCCTAHOBUTENBHBIX CBOMCTB METAJIOB.

Tuoponus. Ciywam runponu3sa coneid. Peakmus cpenst (pH) B pacTBOpax ruapoOIH3yOIINXCs
COJIEH.

JemMoHcTpanmu. VcnbiTaHue pacTBOPOB 3JEKTPOIMTOB U HEDJIEKTPOIUTOB HAa MPEIMET
JUCCOLMAlUK. 3aBUCUMOCTh CTENEHU AJIEKTPOJUTHYECKON IHUCCOLMALUU YKCYCHOW KHMCIOTBI OT
paszbaBieHus pactBopa. [IpuMepsl peakiuii HOHHOTO OOMEHa, MIYIUX ¢ OO0pa30BaHHWEM OCAaJKa,
raza win BoJbl. XMMUYECKHE CBOMCTBA KHUCIIOT: B3aUMOJEHCTBHE C METAUIAMH, OCHOBHBIMHU M
aM(pOTEpHbIMU OKCHJAMH, OCHOBaHMAMH (ILl€J04aMU U HEPacCTBOPUMBIMU B BOAE), XUMHUYECKHE
CBOMWCTBA LIEJIOYeH: peakus HelTpanu3anuy, B3auMOAEHCTBIE C KUCIOTHBIMU OKCUIAMHU, COJISIMHU.
Pa3noxeHue HepacTBOPUMBIX B BOJE OCHOBAaHUM MpU HArpeBaHWU. XUMHUYECKHE CBOMCTBA COJIEM:
B3aUMO/JICIICTBUE C MeTalllaMM, KUCJIOTaMH, IIENOoYaMH, ¢ IpyruMu coisMu. I'maponus kapOupa
Kanblus. M3yuenne pH pacTBOpPOB ruapOIM3YIOIIMXCS COJeH: KapOOHATOB ILIEJIOYHBIX METAJIOB,
XJIOpHU/Ia U aleTaTta aMMOHHUS.

JladbopaTtopHbie ombIThl. 6. O3HakoMmjieHHWEe ¢ Kosuiekuued kucnor. 7. I[lonydenue u
CBOICTBA HEPACTBOPUMBIX OCHOBaHMH. §. (O3HAaKOMJIEHME C KOJUIEKIMEHd OCHOBaHWUU. 9.
O3HaKOMJIEHHE € KOJUIEKLIUEH MHUHEpaJIoB, coAepxamux cond. 10. McnbiTanne pacTBOPOB KHUCIIOT,
OCHOBaHUN U coyiell mHAaukatopamu. 11. Pasznuunele ciydam rujgponmsa cosied. 12. I'maponus
XJIOPU/IOB U AlleTaTOB IIEJIOYHBIX METAJLJIOB.

IIpakTyeckass padora Ne 2. Pemenue sKCnepyMMEHTAIbHBIX 3a/a4 HA HAEHTHU(QHUKALUIO
HEOPraHWYECKUX U OPIraHUYECKUX COECTMHEHUM.

Tema 4. Xumuueckue peaxkuuu (119)

Knaccudpukanus xumuueckux peakuuil. Kiaccudukanmss mo ymciay M COCTaBy peardpyrouux
BEIIECTB M NPOJIYKTOB peaKkuUuu. Peakuum pas3noxeHus, COEAMHEHHs, 3aMelIeHus M oOMeHa B
HEOPraHUYeCKON XUMHUH.

Tennosou s¢hghexkm  xumuueckux peaxyuu. DK30- W DHIOTEPMUYECKHE PEAKIUU.
Tepmoxumudeckue ypaBHeHus. PacueTr KoiauuecTBa TEMIOThI O TEPMOXUMUYECKUM YPABHEHUSIM.

Ckopocmv  xumuueckux peakyui. IloHSATHE O CKOPOCTH XHMHYECKHX PEaKIUH,
AQHAJIUTUYECKOE BBIPAKEHHE. 3aBUCUMOCTh CKOPOCTH pEaKIMHU OT KOHIEHTPALUH, TaBJICHUS,
TEeMIepaTypbl, MPUPOAbI PpEarupyroluX BEIIECTB, IUIOMIAAM MX CONPUKOCHOBEHHS. 3aKOH
JIEUCTBYIOILIIMX Macc.

Kamanuz.  Karammzatopsl. Kartanms. Ilpumepsl  KaTaauTHYECKHX  MPOLIECCOB B
MPOMBIIUIEHHOCTH, TEXHUKE, ObITY. DEPMEHTHI U UX OTJIMYMS OT HEOPraHMYECKHX KaTalIu3aTopOB.
[TpumeneHne KaTanu3aTopoB U (HEPMEHTOB.

Xumuueckoe pasnogecue. OOpaTumble 1 HEOOPATUMBIE peaKIi. XUMUYECKOE PaBHOBECHE U
croco0bl €ro cMeIleHus(Ha IpUMepe MOJYyYEeHUs] aMMUAKa).

Oxucnumenvro-6occmanogumenvhvie  npoyeccvl.  OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC
peaxkuuu. OKUcIuTENb U BOCCTaHOBUTENb. OKUCIIEHNE U BoccTaHOBIeHHE. CocTaBlIeHUE ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMN METOIOM IEKTPOHHOI 0 OanaHca.

Obwue ceoticmeéa memannos. XUMHUYECKHE CBONCTBA METAJUIOB KaK BOCCTaHOBUTEIEH.
B3auMopnelicTBue MeTasIoB € HEMETAUIAMH, BOJOM, KHCIOTaMH M PAacTBOpaMH  COJEHl.
Mertamiorepmus. Koppo3usi MeTaioB Kak OKHCIMTEIBbHO-BOCCTAHOBUTEINIBHBIN Mpouecc. CrocoOsl
3aIUTHl METAJUIOB OT KOPPO3HH.



Obwue ceoticmea Hememannios. XUMHUECKHE CBOMCTBA HEMETAJUIOB KaK OKHCIIUTENEH.
B3aumoneiicTBue ¢ mMeraimiamMu, BOJOPOJIOM U JAPYyrUMH HeMmeTauiamMu. CBOHCTBA HEMETAJUIOB Kak
BOCCcTaHOBUTeNeH. B3anmoseiicTBre ¢ mpOCTHIMU M CJIOKHBIMH BEIIECTBAMU-OKHCIUTEISIMH.

Onexmponu3. DIEKTPONNU3 PACTBOPOB U PACIUIABOB NIEKTPOJIMTOB HA IpPUMEpEe XJIOpHIA
HATpHsL. DIEKTPOIUTUIECKOE MTOJTydeHNE alOMUHMSA. [IpakTHUecKkoe 3HaueHUE AIEKTPOIIN3A.

3aknrouenue. TlepceKTUBBI Pa3BUTHSI XUMHUYECKOW HAYKH M XHMHYECKOTO INPOU3BOJICTBA.
Xumus 1 mpobiiemMa oXpaHbl OKPYKaOIIEH Cpebl.

JleMoHCTpanuu. DK30TepMUUECKUE U SHIOTEPMUUECKUE XUMHUECKUE PEakUuH. TerioBble
SIBJICHUSI TP PACTBOPEHHUU CEPHOM KHUCIOTHI M aMMHAYHON CENUTpPbI. 3aBUCHMOCTb CKOPOCTH
peakmuu OT MPUPOABI BEIIECTB HA NPUMEpPE B3aHUMOJACUCTBHS PACTBOPOB PA3IMYHBIX KHCIOT
OJIMHAKOBOM KOHIIEHTPALlMM C OJUHAKOBBIMH KyCOYKaMH (IpaHy/laMH) IMHKA WM OJWHAKOBBIX
KyCOYKOB pa3HbIX METAUIOB (MarHus, LMHKA, Xejle3a) C pPAacTBOPOM COJISHOW KHUCIIOTHI.
B3aumopeiicTBie pacTBOpPOB CEpHOW KHUCIOTHI C PAacTBOpaMU THOCYJb(aTa HATpUsi Pa3TUYHON
KOHLIEHTpalM1 U TeMmnepaTypbl. Mojens kumsmero ciosi. PasnoikeHue nepoxkcujga BOAOpOna C
HOMOIIIbI0 Heopranudeckux karanuzaropoB (FeCly, Kl) u mpupoaHbix 00BEKTOB, cOaepxkalinx
Karana3y (celpoe Mmsico, kaptodennb). IlpocTeifime OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIUU:
B3aMMOJICHCTBHE ILIMHKAa C COJSIHOW KHCIIOTOM U kene3da ¢ cyinbdparom meau (I1). Monensb
3JIEKTpOJIM3epa.

JladopaTtopHblie onbIThI. 13. [lonydueHune Kuciopoia pa3ioKeHUEM MEPOKCUAA BOJIOPOA C
IOMOIIBI0 TUOKCHAA MapraHila M KaTajasbl cblporo kaprodens. 14. Peakuus 3amerneHus meau
xKene3oM B pactBope cynbdara meau (II). 15. Ilomyuenue Bogopoaa B3aMMOAEHCTBUEM KHUCIIOTHI €
IUHKOM. 16. O3HakoMieHHE C KOJUIeKUued MeramioB. 17. O3HakOMIEHHE C KOJUIEKLIUEH

HEMETAJLIOB.
YuyebHo-TeMaTHYeCKUii 1aH mo xumum B 10 kiaacce
(1 yaca B Heje10. Becero 34 yaca)
KomnuectBo Kontponbsnas
JacoB
Bsenenue 1
Teopust cTpoeHUs] OPraHUIECKUX 2
COEJIMHEHUI
VYTI1eBOI0OPOABI M UX IPUPOJIHBIE 9 K.p.Nel «¥Venesooopodwi»

HCTOYHHKHU

Kucnopoacoaepxaiiue opraHndeckue 7

COCJIMHEHMUSI

A3oTcoaepIKale OpraHndecKue 8 Ipaxmuueckas paboma Nel :

COETMHEHMS «Hoenmugpuxayus opeanuyecKux
COEOUHEHULL.
K.p.Ne2 «Kucnopoocoodepocawue u
aszomcoodepoicawjue opeaHuyecKue
COCOUHEHUA)

X¥UMHUS ¥ )KA3HB. 7 Ipaxmuueckasn paboma Ne2: «Pacno3znasanue

buonornyecky akTUBHBIE OPraHUYECKUE
COEIUHECHHUS.

HckyccTBEHHBIE U CUHTETHUECKUE
ITOJINMEPBI

niacmmacc u 60Ji0OKOH».




Konmponsuasa paboma

Ilpaxkmuueckaa paboma

Jlabopamopusie onvimul

Nol «Yenesodopoowry

Nel «Hoenmugpurayus

Ne [. Onpeoenenue 21emMeHmHO20 COCMABA

K.p.Ne2 OP2AHUYECKUX COCOUHEHULY | OP2AHUYECKUX COeOUHEHUL
«Kucnopoodcodepacawue u Ne2 «Pacno3znasanue No 2. Uzeomosnenue mooenel MOLeKy
asomcooepocaujue NIACMMACC U 80JIOKOHY Y2ne6000p0008

opeanuyecKue coeOUuHeHusL» Ne 3. Obnapyoiceniue nenpedenbHbIX
COeOUHEHUTL 8 JHCUOKUX He(hmenpooyKmax

Ne 4. Ilonyuenue u ceoticmea ayemuiena

Ne 5. Osnaxomnenue c konnexyuei «Hegpmo u
npoOyKmul ee nepepadomKuy

Ne 6. Ceoticmea smunogozo cnupma

Ne 7. Ceoticmea enuyepuna

Ne 8. Ceoticmea popmanvoecuda

Ne 9. Ceoiicmea yKcycHOU KUCI0mMbl

Ne 10. Csoticmesa scupos

Ne [1. Cpasuenue ceoticme pacmeopos mvlid
U CMUpanbHO20 NOPOUIKA

Ne [2. Ceoticmea 2nioko3sbi

Ne 13. Ceoticmea kpaxmana

Ne 14. Ceoticmea benxos

No 5. Osnaxomnenue ¢ obpasyamu
NIACMMACC, 80JIOKOH U KAYYYKO8

Y4yeOHO-TEeMaTHYECKH IJ1aH Mo xuMuu B 11 Ki1acce

Tembl KounuectBo Kountpoasnas u n/p
4acos

Crpoenune aroMma u I[lepuoanueckuii 4

3akoH JI.11. Menneneena

Crpoenue BelecTsa. 11 K/p Nel «Crtpoenue BemecTay
I[/p  Nel «Ilomyuenue,  cobupanue U
pacro3HaBaHue Ta30B»

DNeKTpOAUTUYECKAS 7

U CCOLMAIUS

XUMUYECKHUE PEaKIUU 12 K/p Ne2 «O0o06iienne 3HaHMid MO0 Kypcy OOIei
XAMHUU
I1/p Ne2 «Pemienne 3xcriepuMeHTANbHBIX 33124
Ha WICHTU(HUKALNIO OPTaHUYECKHUX U
HEOPraHWYECKUX COEJUHEHUI.

HUcnoanzyembliit YMK:
1. [labpuensu O. C. Xumus. bazossiii ypoBens. 11 ki.: yuebnuk/ O.C. 'abpuensn. — M.: poda,

2018.
2. Tabpuensn O.C. Tlporpamma kypca xumuu s 8 — 11 kiaccoB o00ieoOpa3oBaTeabHbIX
yupexaenui, - M.: lpoda, -2016 r.;




Koumponvuvie pabomut Ilpaxmuueckue pabomot
Nel «Cmpoenue eeujecmaa Nel «llonyuenue, cobupanue u pacnosHaganue
Ne2 «Obobwenue 3nanuti no Kypcy ooweil 2a308»
XUMUU» Ne2  Pewenue sKkcnepumenmanvHblx 3a0a4  Ha
UOeHMUPUKAYUIO OpP2AHUYECKUX U HeOP2aHUYeCKUX
coeOuHeHu.

Jlabopamopuwie pabomut

1. Onpedenenue ceolicme HEKOMOPLIX BeWeCms Ha OCHOBe MUNA KPUCALIUYECKOL PeUlemKU.
2. O3nakomnenue ¢ Koinekyuell noIumMepos, niacmmacc U 60J10KOH U U30eautl U3 Hux.

3. XKécmrxocmob 600b1. Yemparenue scécmrocmu 00bl.

4. O3nakomnenue ¢ MUHEPATLHLIMU 800AMU.
5. O3nakomnenue c OucnepcHbiMuU cucmemamu.

6. O3nakomnenue ¢ KorieKyueu Kuciom.

7. Ilonyyenue u ceolicmea HepacmeopumMblx OCHOGAHULL.
8. O3naxomaenue ¢ KoaneKyuel OCHOBAHULL.
9. O3naxomaenue ¢ KOJNeKyuell MUHEPANo8, COOepHCaAUUX COJU.

10. Hcnvimanue pacmeopos KUCI0m, OCHOBAHUIL U COlell UHOUKAMOPAMU.

11. Paznuunsle cnyuau eudpoausa conel.

12. I'udponu3z xn10pudos u ayemamos weiouHvlx Memaios.
13. Ionyuenue Kuciopooa pasiodxceHuem NepoKcuoa 8000poodd ¢ NOMOWbI0 OUOKCUOAd MAp2aHyda u
Kamanasvl culpo20 Kapmoghens.

14. Peaxyus 3amewjenus meou xHcene3om 6 pacmeope cyivpama meou (11).
15. Ionyuenue 6000poda 83aumooeticmeuem KUCI0myl C YUHKOM.
16. O3nakomnernue ¢ Koanekyue Memaiios.

17. O3nakomnenue ¢ Koanekyuel Hememaios.

TpeOGoBaHus K YpOBHIO MOAr0TOBKK oOyyatomuxcs 10-11 kmaccon

B pesynberate 00yuenus B 10-11 kiacce yueHuk OyneT

3HAMb/NOHUMAMb:

- BayKHEHIINE XUMUYECKHE TTOHATHUS: BAJIEHTHOCTb, CTETIEHb OKHCIICHHSI, TOMOJIOTH, H30MEPHI.

- OCHOBHBIE TEOPUU XUMHH: XUMHUECKON CBSI3H; TECOPHIO CTPOCHUS OpraHNYeCKuX BemecTs bytiepona.
ymembs:

- Ha3bIBaTh U3YYECHHBIE BEIIECTBA 110 «TPHUBHUATBHONY) WM MEXITyHAPOIHON HOMEHKIIATYPE;

- ONPENENATh: BAICHTHOCTh M CTENEHb OKHCIICHHS XUMHUYECKUX 3JIEMEHTOB, THI XUMHUYECKOH CBS3U B
COCIMHEHMSIX, IPUHA/IIEKHOCTD BEIIECTB K Pa3JIYHBIM KJIaccaM OPraHMYECKUX COEANHEHNH;

- XapaKTepU30BaTh: OCHOBHBIE KJIACCHI OPraHMYECKHUX U HEOPTraHUYECKUX BELIECTB, CBOMCTBA METAIIJIOB U
HEMETaJIJIOB.

- OOBSICHATD: IPUPOTY XUMHUYECKON CBSI3H

- BBIMOJHATH XUMHUYECKHHA JKCIIEPUMEHT IO PACIO3HABAHWIO BAXKHEHIIMX OPTaHMYECKHUX BEIIECTB; U
HOJIy4€HUs ra3oB

- MPOBOJIUTH CAMOCTOSITENBbHBIH MOWCK XHUMHUYECKOM HH(OpMAlMK C HWCIOJB30BAaHUEM Pa3IHYHBIX
MCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX W3/IaHUI, KOMIIBIOTEPHBIX 06a3 TaHHBIX, pecypcoB MHTepHETA);
MCIIOJIb30BaTh MPHUOOPETEHHBIE 3HAHKS U YMEHHUS B IPAKTHUECKOM JEATEITFHOCTH U ITOBCETHEBHOM KU3HU
UL

- 1aBaTh OOBSCHEHUS! XUMHUYECKHX SIBICHUH, TPOMCXOSIIUX B IPUPO/JIE, OBITY U Ha TPOU3BOJCTBE;
ompezeNieHs] BO3MOXXHOCTH MPOTEKAHUA XUMHUYECKUX MPEBPAIIEHUH B Pa3IMYHBIX YCIOBHAX M OLEHKH
WX MOCIIEACTBHH;

- 9KOJIOTHYECKHU TPAMOTHOTO TIOBEJICHHS B OKPYKAIOIIEH CPEIE;




- OLICHKU BIUSHUSA XUMHYECKOTO 3arps3HCHUSI OKPYXaIOled Cpelbl Ha OPraHu3M YeJlIOBEeKa U JIpYyrue
KUBBIE OPTaHU3MEI;

- 0e301MacHOTO OOpAIIeHHUs C TOPIOYHUMHE U TOKCHYHBIMU BEIIIECTBAMH, Ta00paTOPHBIM 000Dy TOBAaHHEM;

- IPUTOTOBJICHUS PACTBOPOB 331aHHOI KOHIIEHTPAIUH B OBITY U Ha MPOU3BO/ICTBE;

- KPUTHYECKOW OIEHKH JIOCTOBEPHOCTH XHMHYECKOW WH(pOpMANnY, TMOCTYMAIMEed H3 pa3HBIX
WMCTOYHHKOB.

Hcnonp3oBaTh pHOOpETEHHBIE 3HAHUS U YMEHUS B TIPAKTHUECKON JIESTETHPHOCTH U TIOBCETHEBHOM JKU3HU
JUIE OOBSCHEHWS XWM. SBIICHHH, MPOMCXOAANINX B OBITY W Ha MPOW3BOJACTBE, W JUIA JKOJOTUIECKU
TPaMOTHOTO TOBEIEHUS B OKpYXAlolleW cpeie, a TakkKe IS OLCHKH BIUSHUS XUM. 3arps3HEHUS
OKpY>Kalollel cpeapl Ha OpraHU3M YeNIOBEKa U APYTHe KUBBIE OPraHU3MEI, JJI1 OXPAaHbl OKPYKAIOIIEH
Cpembl OT MMPOMBITIUICHHBIX OTXOOB.



INEPEYEHDb OBFBEKTOB U CPEJACTB MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUAA,
HEOBXOJIMNMBIX JJIS1 PEAJIM3ALIUU ITPOI'PAMMBI:

1. ITeyaTHbIE TOCOOUS

1.1. Cepus TabauIl M0 OPraHUYECKON U HEOPTAaHUYECKON XUMHUU.

1.2. PykoBojcTBa /1j1s1 1a00paTOPHBIX OMBITOB M NMPAaKTHYECKUX 3aHATUH 1o xuMuu (10-11 ki)

1.3. COOpHHKY TECTOBBIX 3aJaHHI ISl TEMATUYECKOT'O U UTOTOBOT'O KOHTPOJISL.

2. YueOHo-1a00paTopHoe 000pya0BaHUe

2.1. HabGop a1 MOIETUPOBaHUS CTPOCHHS HEOPTaHUIECKHIX BEIIECTB.

2.2. Komekuuu: «BonokHay, «IlnactMacchel», « MeTaibl

2.3. Habop a1t MoJenmupoBaHust CTPOCHHS OPTaHUYECKUX BEIECTB.

2.4. Komneknuu: «BonokHay, «KaMeHHBI yroib W MPOAYKTHI ero mepepadotkm», «Kayuyk», «Hedtp n
BaKHEHIIIME IPOAYKTHI €€ mepepadoTkmy, «Ilmactmacchi».

3.  VY4yeOHo-mpakTH4YecKoe 000pya0BaHHE

3.1. MukponabopaTopust IIsi XAMHUYECKOTO AKCIIEPUMEHTA.

3.2. Ha6op Nel OC «Kucnote»

3.3. Habop Ne3 OC «I'unpoxcuab»

3.4. Habop No5 OC «Mertamibl» Manblit

3.5. Habop Nel2 BC «Heopranuueckue BelecTBa»

3.6. HaGop Ne 19 OC «YrneBogopoasi».

3.7. Habop Ne 20 OC «Kucnopoacoaepxalire OpraHuuecKue BEIIeCTBay.

3.8. Habop Ne 21 OC «KuciaoTel opraHu4ecKue.

3.9. Habop Ne 22 OC «YrneBopl. AMHHBIY.

3.10. Habop mocy/asl ¥ MpUHAJICKHOCTEH I YUEHUYECKOTO SKCIIEPUMEHTA.

4. UnpopMaumOHHO-KOMMYHUKATHBHbIE CPEACTBA

4.1. MynbTuMeuitHbIE TPOrPaMMBI K TeMe: «BbHOIOTHYecKH aKTUBHBIE BEILIECTBAY.

4.2. KomnbroTep U MyJIbTUMEIUWHBIN IPOEKTOP.

Hcnoasdyemsbrii YMK:
1. labpuensn O. C. Xumua. 10 xnacc. ba3oBelifi ypoBeHb: YueOHUK s 0011e00pa3oBaTENbHBIX
yupexnaenuit. - M.: Ipoda, 2018.

2. Tabpuensn O.C. llporpamma kypca xumuu uig 8 — 11 kiaccoB 0011eo0pa3oBaTeNbHBIX YUPEKACHUH, -
M.: Ipoda, -2010 r. cTp.27;

3. Henucosa B. I'. Xumus 10 kiacc: [Toypounsle miassl. - Boarorpana: Yuutens, 2003 1. -151 c.

4. AcradpreB C.B. Ypoku xumuu c npuMeHEHHMEM HHQPOpMAIMOHHBIX TexHojoruii 10-11 kiaccel, ¢
3JIEKTPOHHBIM NPHIIOKEHUEM, - M.: «I'100yc», 2009.

5. bormanoBa H.H., BactokoBa E.FO. COopHHMK TECTOBBIX 3aJaHUN ISl TEMAaTHYECKOTO M HTOTOBOTO
KoHTpois, xumus 10-11 knacesl, - M.: «nTennext-Lentp», 2009.

6. [lambypyesa T./]. Paboume nporpamma k YMK [laopuensn O. C. Xumus 10-11 xmaccoB. M.: [Ipoda,
2016.

7. Tabpuensn O. C. Xumusa. 11 xmacc. ba3oBbiii ypoBeHb: YueOHUK JyIsi 00I€00pa3zoBaTEIBHBIX
yupexaenuil. - M.: Ipocga, 2018.

8. [Tabpuensn O.C. Tlporpamma kypca xumuu st 8§ — 11 kmaccoB 0011e00pa3oBaTeIbHBIX YUPESIKICHUH, -
M.: [Ipoda, -2010 r. cTp.27;

9. Pabouue npoepammol k YMK O.C. T'abpuensaa. Xumust 10-11 kiraccel: yueOHO-MeTOAMYECKOE TOcoOue/
coct. T.I. FambypueBa. — M.: Ipoda, 2013 — 187 c.

HNuTepHer—pecypcenl u nugpossie o0pasoBatenbHblie pecypesl (LIOPbI)

1. http://www.edu.ru — IleHTpanbHbIi 00pa30BaTENbHBIN MOPTAN, COACPKUT HOPMATHBHBIC TOKYMEHTbI
MuHucTepcTBa, CTaHAAPTHI, HHPOPMAIIMIO O IPOBEJCHUE IKCIIEPUMEHTA, CepBep MH(POPMAIIHOHHON MOIICPIKKU
EnuHOr0 rocymapcTBEeHHOTO K3aMeHa.

2. http://www.fipi.ru — mopran HHPOPMAIIMOHHONH TOAJIEPKKH €ANHOTO TOCYIapCTBEHHOTO YK3aMeHa.



http://www.edu.ru/
http://www.fipi.ru/

3. http://www.chemnet.ru — snexTpoHHast GMOIMOTEKA 10 XUMHH.

MarepuajibHO-TeXHUYeCKoe o0ecreyeHue:

1. Harmsgasie mocoOus: cepuu TaOJHIl 11O XUMUH, KOJUICKIIMH, MOJEIN MOJIEKYJ, HaOOphl Mojeen
aTOMOB JIJIsl COCTaBJICHUS MOJIeJIel MOJIEKYJI KOMIUJIEKT KPUCTAJUTMUECKUX PEHIETOK.

2. IlpuGopsi, HaOOpPBHI TOCYIBI, JTA0OPATOPHBIX NPUHAMICKHOCTEH UIsI XUMHUYECKOTO HKCHEPUMEHTA,
HaboOpbl peakTUBOB. Hanmuume nabopaTopHOro 000pYJOBaHMS M PEAKTHBOB MO3BOJSET (OPMUPOBATH KYIbTYPY
Oe3omacHOrO oOOpalmieHusi ¢ BEHIECTBAMH, BBIMONHITh 3KCICPUMEHT TIO PACHO3HABAHUIO BaKHEHIINX
OpPraHUYECKUX BEILECTB, MPOBOJAUTH IKCIIEPUMEHTAIbHbBIE pa0OThI HCCIIEI0BATEIBCKOTO XapaKTepa.

3. Hanmuume xommbproTepa B Kiacce, JOCTyma B KaOuMHeTe K pecypcam HHTepHeT, HalIW4ue KOMILICKTa
KOMITIAKT-JUCKOB 10 MPEAMETY IO3BOJSET CO3/1aBaTh MYJIbTUMEIUWHOE COMPOBOKICHUE YPOKOB XHMHH,
MPOBOJNTH yUYAIIMMHCS CAaMOCTOSITEIILHBIN MOMCK XUMHYECKOW HH(OpPMAIMH, MCIOIh30BaTh KOMIBIOTEPHBIC
TEXHOJIOTUH JIJIs1 00pabOTKH U Mepe1ayl XuMudeckoil nHpopManuu, e€ MpecTaBIeHHs B pa3Iu4HbIX Popmax.



http://www.chemnet.ru/

