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CuHXpOHU3UPOBaHHAA padoyas nporpaMmma 0a3oBoro M yriayoJaéHHOro
n3ydeHust npeamera « Xumus» (10-11 kaacen)

INOACHUTEJIBHASA 3AIINCKA

MopenbHasi CHHXpOHU3UPOBaHHAs paboyas nmporpaMmma 6a30BOro U yriayOJaéHHOTO
uzydyeHus: npeamera «Xumusi» B 10-11 kiaccax paspaborana Ha ocHoBe Paboumx
OporpaMMm CpeaHero oOmero ooOpa3oBaHusi 10 XUMHUM (0a30BBIM  YpOBEHD,
yrayOnEHHbIN YPOBEHb), 0J100pEHHBIX penieHueM denepanbHOTrO
y4eOHOMETOANYECKOrO0 O00beIUHEHUsI 1o 00meMy oOpazoBanuio ot 29.02.2022r.,
npoToKoa 7/22, cocraBieHHbIX Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne
273-d3 «O6 obpazoBannu B Poccuiickoit Deaepanum», TpeboBanuii K pe3yabTaTaMm
OCBOEHHS OCHOBHOU 00pa3oBaTEIbLHOM MPOTpaMMbl CPEIHETO OOIIETo 0Opa3oBaHuUs,
IOpeCTaBlICHHbIX B DenepanbHOM TOCYJAapCTBEHHOM O0pa30BaTEIbHOM CTaHAAPTE
cpenHero oouero oopazoBanus, (YTBepKIEH NMpuka3oM MuHUCTEpCTBA 00pa30BaHUs
u Hayku Poccuiickoit @enepanun ot 17 masg 2012 r. Ne 413, ¢ uameHeHusiMu oT 12
arycra 2022 r.), ¢ yuérom «Konuenmuu mnpernogaBaHus ydeOHOTO TNpeaMeTra
«Xumus» B 00pa3oBaTesbHbIX opranuzanusax Poccuiickoii @enepannu, peaau3yomux
OCHOBHBIE 00I11I€00pa3oBaTeIbHbIC MPOrpaMMbl» (yTBepxkAeHa Pemenunem Kommeruu
Musnnpocsemenuss Poccun, mporokon ot 03.12.2019r. Ne [1K4BH) u denepaabHOi
paboueili mporpamMmbl BocnuTaHus. OCHOBY MOAXOAOB K pa3pabOTKe MOJAEIbHON
CUHXPOHU3UPOBAHHOU pabouell mporpamMmbl 0a30BOr0 W YIrIIyOJIEHHOTO H3Yy4YEHUS
npeameta «Xumus» B 10-11 kmaccax, K onpeneneHuto ooOIel cTparerun o0y4eHus,
BOCIIUTAHUS U PA3BUTHS O0YUYaIOIIMXCA CPEICTBAMHU YYEOHOTO MpeAMeTa « XUMUsD Ha
0a30BOM ypOBHE COCTaBWJIM KoHIenTyanbHble mnojoxkeHus OIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COoIepKaHusl, pe3yIbTaTOB 0Oy4YCHUS U TPeOOBaHUN

K YPOBHIO TIOJATIOTOBKHU BBIITYCKHHUKOB.



N3yuenne mpenmera, peanmmsyemMoe B yColIoBHiIX — audPepeHIHpOBaHHOTO,
npogmIbHOTO OOydYeHHs, TPU3BAHO OOECIEeUnTh OO0IIE00Pa30BATEIBHYIO U
OOIIEKYIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IITKOJIBI, HEOOXOMUMYIO JIJISI aIalTalliun
UX K OBICTPO MEHSIIOITUMCS YCJIOBHUSAM JKU3HH B COIMYME, a TAKXKE JIJISl IPOIOJKCHHUS
oOydYeHHsI B CPEAHMX CIEIUATBHBIX U BBICIIMX yU4E€OHBIX OPraHM3AIMsIX, B KOTOPHIX

XUMUA ABJIACTCA O,HHOﬁ N3 IIPUHOPUTCTHBIX JUCHUILIINH.

B cooTBeTcTBMM ¢ JAaHHBIMH TIOJOKCHHSIMH MOJICIIbHAsS CHHXPOHH3UPOBAHHAS
pabodas nmporpaMma cpeaHero oOmiero oOpaszoBaHus (0a30BBIE  YPOBEHbB):
yCTaHaBJIMBAET 00s3aTelIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPIKAHKE, OTIPEIEISET
KOJIMYECTBEHHBIC U KaUECTBEHHBIE €r0 XapaKTEPUCTUKHU HA KaXKJIOM JTare U3y4dyeHus
mpeaMeTa, TMPeayCMAaTPUBAECT TMPUHIUIBI  CTPYKTYPUPOBAHHS  COJCP)KAHHUS U
pacmpeneNieHdss ero 1o KjaccaMm, OCHOBHBIM paslieiiaM MW TeMaM Kypca; maér
MPUMEPHOE pacIlpeie/icHne Y4eOHBIX YacoB II0 TEMAaTHYCCKUM  paseliaMm,
PEKOMEHIyeT MPUMEPHYIO MOCIEI0BATeILHOCTh U3YyUEHHUS OTIEIBHBIX TEM Kypca C
YIETOM MEKITPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH, JIOTUKH Y4eOHOTO Tpoliecca,
BO3pacTHBIX ocoOeHHocTel ywammxcs 10-11 kmaccoB; nmaér MeETOAMYECKYIO
MHTEPIPETALMIO LIeTICH N3yUYEeHHsI IPEMETa Ha YPOBHE: COBPEMEHHBIX TPHOPUTETOB B
CHUCTEME CpeJHero oOmiero oOpa3oBaHUs, COACPKATEIBHOW XapaKTEPUCTUKH
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHUS OCHOBHOW OOpa30BaTEIbHON MPOTPaMMBI
cpemHero ooOmero o0Opa3oBaHUS (JTUYHOCTHBIX, METANPEAMETHBIX, IMPEIMETHBIX),
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBHOW JCATEIHPHOCTH YUYCHHKA II0 OCBOCHHUIO
conmepxanusl mpeamera. [lo BceM Ha3BaHHBIM IO3HMIMSM B IPOTpaMMe COOJIIO/ICHA
IIPEEMCTBCHHOCTD ¢ Paboueli mporpaMmmMoii OCHOBHOT'O OOIIETO 00pa30BaHUs MO0 XUMHH

(mns 8—9 KitaccoB 00pa30BaTENBHBIX OPTaHU3AINN, 0A30BBIN YPOBEHB).



MopnenbHasi ~ CHHXpOHHM3WpOBaHHasi  paboyass  mporpamMma  UMeEeT  IeJib
CUHXPOHU3HUPOBATh COJIEPKaHME y4eOHOTO MpeaMeTra I U3ydeHHUs MperMeTa
«Xumusi» B 10-11 kiaccax B paMkax MyJIbTHIPOPUILHOTO YYEOHOTO TIaHa.

Hemu m 3amaum y4yeOHOro mnpeamera «XUMHUS» B COOTBETCTBYIOIIEM pasielie
MPOrpaMMBbl MPEACTABICHBI COBMECTHO, KaK AJisi 6a30BOTO, mak u 01s yeayOiéHH020
ypoeneﬁl.

B paznene Ilnanupyembie pe3ysbTaTbl OCBOEHHUS Y4EOHOro mpeamera «XUMUsH»
CUHXPOHU3AIIMS MPEJCTaBIeHA B BUJIE JOMOJIHEHUS K 0a30BOMY YPOBHIO, @ UMEHHO,
[IpeameTHBIC pE3ynbTaThl, JOCTUTAEMbIE OOYYAIOIIMMUCS Ha YIITyOJIEHHOM YPOBHE

1
HU3Yy4YCHUS XMMHUH, BBIJICICHBI KYyPCUBOM .

B paszpenax Copnepkanume marepuana v TeMaTHYeCcKoe TUIAaHUPOBAHUE HMEETCS

~ ~ 2
BBIACJIICHHBIM MATCpHaJl, MMCIOIMHKHU HNOAJYCPKHBAHUC KaK Ha 6a3OBOM, TaKk M Ha

yrayOJaEHHOM YPOBHSIX, KOTOPBIA HW3y4aeTcsi B O3HAKOMUTEIHLHOM IUIaHE U HE
BKJIFOYAETCS B COCTAB MPEeAMETHBIX pe3yibTatoB ocBoeHust OOIT COO.

B pasnene Temaruueckoe IUTAHMPOBAHWE WPHUHIMI CUHXPOHU3AIUU TPOSBICH
CJIENYIONMM 00pa3oM: 4Yachl HEACIbHOW HArpy3Kd i YrryOn€HHOro u 0a3oBOro
YpOBHEH yKa3aHbl TAKUM 00pa3oM, YTO OFHA Tema (OJUH Yac B HEACI0) €IMHA JIs
JIBYX YPOBHEH, a OCTAJIbHBIE JIBA Yaca U TEMbI HEICIIbHON HArpy3KH Il yTiyOJaEHHOTO
YPOBHS YKa3aHbl B CTPOKaX HIKE M TOJIBKO JIJIS1 9TOTO YPOBHs. YacTh pe3epBHBIX 4aCOB
MO3BOJIMJIA BCTPOUTH HEOOXOJAMMOE KOJHMYECTBO YacOB B TEMaX HM3YyUCHHS, a TAKKE

OpraHU30BaTbh U TEMATUYICCKOC ITOBTOPCHUC KAaK Ha 63,30BOM, TaK U Ha yTJ'IY6J'IéHHOM

' Kypcusom B TeKkcTe nporpammbl B pasgenax « Lienn u 3agaumn», «NpegmeTHble pe3ynbTaTbl» BblAeNeHbl
3/1EMEHTbI, KOTOpble NpeAcTaBAEHbl A1A U3YYEHUA Ha YINYDNEHHOM YpPOBHE.

2 NogyepKknBaHne meeT matepuan, KOTOprﬁ n3y4yaeTcA B O3HAKOMUTE/IbHOM NJ1aHE U HE BKNIKOYaAEeTCA B

COCTaB NpeAMEeTHbIX pe3ynbTaTtoB ocBoeHma 00T COO.
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YPOBHAX, H UTOTOBOC ITIOBTOPCHUC, B rpa(bax «KoanuecTBO yacoB YKa3aHbl TaKKC TC

4achl, KOTOPBIE B3STHI U3 pe3epBa (yKa3aH CUMBOJ «Py»).

[Ipu @opmupoBanuun Temarnueckoro IJIAHUPOBAHMS — MPEAYCMATPUBAIIOCH
pacrmpeziesieHre YacoB BHYTPHU TEM U MEXKIY TEMaMHU C IIeJIbI0 00eCTICUeHUs HeJIeTbHON
Harpy3Ku IS OOYYalomUXCs, HW3YYaoNIMX XUMHUIO Ha YIIIyOJIEHHOM YpOBHE.
[lepepacnpeneneHue 4acoB MEXAY HEKOTOPHIMM TEMaMH MO3BOJIMIIO COXPAaHUTh
TeMaTUYECKUI yueOHbIM 00bEM MaTepHaia, UCIOIb30BaHUE PE3EPBHBIX YACOB TAKKE
oOecreunsio Hamuyhe Y4YeOHBIX YacoB Ha 00O0OIIEHHE, MTOrOBOE IOBTOPEHHUE H
KOHTPOJIb y4eOHOro mMarepuaina. Takum 00pa3oM, CHHXPOHHU3AIMS TEMAaTHUYE€CKOTO
IUTAaHUPOBaHUA 0a30BOr0 M YIIIYOJIEHHOTO YPOBHEM M3yUEHUS XWMUU TOJTHOCTBHIO
COXpaHWIa COJepKaTeIbHBIM acmekT mnporpamMmbl KypcoB 10-11 kmaccoB st
MYJIbTUNPOGUIBLHOTO YU4eOHOTO TUTaHA.

JlanHast mporpamma SIBJIIETCS OPUEHTUPOM JUIsl COCTABIICHUS pabOUUX MPOrpaMm,
aBTOPbl KOTOPBIX MOTYT MPEIJIOKUTh CBOM TMOAXOJ K CTPYKTYPUPOBAHHMIO U
MOCJIEIOBATEIbHOCTH M3Y4YEeHHUs y4eOHOro martepuana, a TakkKe CBOE BUACHHE
OTHOCHUTEJILHO BO3MOXHOCTH BBbIOOpa BapUATUBHON COCTABIISIONICH COAEp KaHUs
npeaMeTa JOMOJHUTENBHO K 00s13aTeNIbHOM (MHBapUAHTHOM ) YacTH €ro COACPKaHUs B
paMKax pe3epBHBIX 4YacoB. Pe3zepB ydeOHOro BpEMEHU PEKOMEHIYETCS s
peanu3alid  aBTOPCKHX TOJIXOJ0OB K HCIOJb30BAaHUIO pPa3HOOOpas3HbIX (opm

opraHu3aiuu y4eOHOoro rmpoiiecca.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMSA»

XHUMHUYECKOE 06p330BaHI/Ie, IMMOJIy4aC€MOC BBIITYCKHUKaAMHU cpenHeﬁ IIKOJIbI, ABIACTCA

HEOTHEMJIEMON YacThl0 MX 00pa30BaHHOCTH. OHO CIYXKHUT 3aBEPILAIOIIMM 3TarioM



peanu3aluyd Ha COOTBETCTBYIOUIEM €My O0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEW,
MPUCYIIUX LEIOCTHON CUCTEME XMMUYECKOT0 00pa30BaHMsI. DTH HEHHOCTH KaCatOTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUA U OOIIEH KYJIbTYPHI
YEJIOBEKA, a TAK)KE SKOJIOTMYECKHM 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO U
npupoHoi cpeae. Peanmsyercd xumuueckoe oOpa3oBaHME Y4YalllUXCsl CpeaHEH
IIKOJIBI CPEICTBAMU Yy4eOHOro mnpenMera «XHMHsD), COJAEPKAaHUE M IOCTPOCHHE
KOTOPOTO OIPEAEIIEHBI B IPOTrpaMMe C yUETOM crieU(UKN HAYKU XUMUH, €€ 3HAUCHUSI
B IIO3HAHUM NPUPOBI U B MAaTEPUAIbHON XKU3HU OOLIECTBA, a TAKKE C YU4ETOM 00LINX
1eJIed ¥ MPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
oOurero oopaszoBanus B Poccuiickoit @eaepannu. Tak, Hampumep, Ipu GOpMUPOBAHUH
coliepKaHusl MpeaMera «XUMUs» YUYTEHbI CIEAYIOIIUE MOJIOKEHUS O crneuu@uke u
3HAYEHUH HayKU XUMUU:
XUMHSI Kak DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpPaeT oOco0yl poiib B
COBPEMEHHOM LIMBUIIM3ALIMU, B CO3JaHUU HOBOM 0a3bl MaTeprallbHON KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (OPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE€ LIEJOCTHOTO TPEJCTABICHUS 00 OKpYKaloIIeM MHpEe KaK O €IUHCTBE
OpUPOJIbI U YeNIOBeKa, KOTopoe (OopMHUPYETCS B XHMMHUU Ha OCHOBE IMOHUMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYKAOIIEr0 MHpA, OCO3HAHHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JIACTIMH MPUMEHEHUS.
CoBpeMeHHass XuMHUs KaKk HayKa CO3MJaTelbHas, KaK HaykKa BBICOKHX
TEXHOJIOTUW HaIlpaBjeHa Ha pelIeHUE TJI00ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS
YEJIOBEUECTBA —  CBIPbEBOM, HSHEPreTUYECKOW, TMHUILEBOM, HAKOJOTHYECKOU
0e30macHOCT ¥ OXpaHbl 370pOBbA. TE€CHO B3aMMOJEHCTBYS C APYIMMH
€CTECTBEHHBIMU HayKaMH, XUMUs CTaJla HEOThEMJIEMON YacThi0 MUPOBOU KYJIBTYpHI,

HCO6XOI[I/IMI)IM YCJIIOBUECM YCIICHIHOT'O Tpyda U JKU3HH KAKAOI'0O HJIICHA O6HICCTBa.



B cootBerctBuM ¢ oOmumu nensmu v npunnunamu COO coxpepxkaHue mpeamera
«Xumusg» (10-11 kmaccel, 0a30BbIii  ypOBEeHb H3yYeHHsI) OPHUECHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOJATOTOBKY O0yUYaloIIMXCs, HEOOXOIUMYIO
UM N7 BBIPAOOTKHM MHPOBO33PEHUECKHX OPUEHTHUPOB, YCIEIIHOIO BKIIOYEHHS B
KU3Hb COI[MYyMa, MTPOJIOJKEHUS 00pa30BaHus B PA3JIMUHBIX 00JaCTIX, HE CBS3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTapisomuUMH peamMeTa « XUMUs SBISIIOTCS 0a30BbIe Kypchl — « Oprannueckas
xumus» U «O011as 1 HeopraHu4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS
KOTOPBIX SIBJISIFOTCS. OCHOBBI 0a30BOM HayKu: CHCTEMa 3HAHUI MO HEOPraHUYECKOM
XUMHHM (C BKJIIOYEHMEM 3HAHUM U3 O0OLIed XUMHM) M OPraHWYeCKOM XHMHU.
@opMUpOBaHUE JAHHON CHUCTEMbI 3HAHWM NPU U3YYEHUHU MpeaMeTa 00ecleunBaeT
BO3MOKHOCTh PAacCMOTPEHHSI BCEro MHOrooOpasusi BEIIECTB HAa OCHOBE OOIIMX
MOHSTUN, 3aKOHOB M Teopuil XuMuH. CTPyKTypa COIACpPXKAHUS KYpCOB —
«Oprannyeckas xumus» U «OOIass U HeopraHU4eckas XUMHsS» cpopMupoBaHa B
nporpaMMe MO XHMHUM Ha OCHOBE CHUCTEMHOIO MOJAXOJa K H3Y4YEHHMIO Yy4eOHOro
Marepuana M 00yCIOBJI€HAa HCTOPUYECKM OOOCHOBAaHHBIM DPA3BUTHEM 3HAHUM Ha
ONPENEIIEHHBIX TEOPETUUYECKUX YPOBHSX. B Kypce OopraHM4eckol XMMHUM BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIACCHYECKOM TEOPUM CTPOEHUS OPraHUYECKUX
COEMHEHNH, a TAKXKE HA YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX MPECTABICHUM
0 crpoeHuH BemiecTB. CBeieHHs 00 HM3ydyaeMbIX B Kypce BELIECTBax JalOTCs B
Pa3BUTUU — OT YIIIEBOJIOPOAOB J0 CIOXKHBIX OMOJIOTHYECKU aKTUBHBIX COSAMHEHU. B
Kypce OpraHMYecKOM XHMMHH IOJIy4aloT pa3BUTHE C(HOPMHpPOBAHHBIE HA YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHHUs NMEpPBOHAYAIbHBIE NPEICTABICHUS O XUMHUYECKOU
CBSI3H, KJIaCCU(DUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT

X CTPOCHUA, O XUMHUYECKOMN pCaKIuu.



B npenmere «Xumus» 0a30BOro ypoBHSI pacCMaTpUBAETCS U3YUYEHHBII Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUS TEOPETHMUECKUN MaTepual u (PaKTOJIOTUUYECKHUE
CBECHMS O BEIIECTBAX U XUMUUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mas u
HEOpraHWYeCKass XUMUS» OOyUYaIOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTH OCO3HATh
3HaYEHUE IMEPUOJINYECKOT0 3aKOHA C OOIIETEOPETUYECKUX MU METOJ0JIOIMUECKUX
HO3UIMM, NTy0)Ke MOHATh MCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3aKOHAa — OT
obo0marome 10 oOBICHSIONICH W MporHo3upyrome. Exunas cuctema 3HaHUN O
BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U IPUMEHEHUH, a TAKXKE O
XUMHAYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX ITPOTEKAHUS JOMOIHIETCS
B kypcax 10 wm 11 «kmaccoB »rmeMEHTaMH  COJEp)KaHUs, HMEIOUIMHU
KyJIbTYpPOJIOTUYECKMH M MPUKIATHOM XapakTep. OTH 3HaHUS CHOCOOCTBYIOT
ITIOHAMAHUIO B3aWMOCBSI3M XMMHMHM C IOPYTMMHM HAayKaMU, PACKPBIBAIOT €€ pOJIb B
NO3HABaTEeIbHOM M  NPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIMTAHUIO YBAXXEHMsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
IPUTIOKEHUN XMMHUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOILECTBEHHO U
JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEH, KPUTUUECKH OCMBICIUBATh
UH(POPMAIIUIO U IPUMEHSITD €€ JJIs IONOJHEHUS 3HAHUMN, PEIICHUs] HHTEIJUIEKTYalbHbIX
Y DKCIIEPUMEHTAJIbHBIX HCCheAoBaTeNbckuX 3a1au. ConepkaHue yueOHOro npeaMera
«XUMHSD» JAHHOTO YPOBHS M3yU€HHUSI OpPUEHTHUPOBAHO Ha (HOPMUPOBAHHUE Y
00y4YaromMXcsi MUPOBO33PEHUECKON OCHOBBI JUIsi MOHUMaHUs (puiocopckux uiew,
TaKUX KAaK: MaTEepUaJIbHOE E€IWHCTBO HEOPraHMYECKOTO M OPraHMYECKOTO MHDA,
00yCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOEHUEM, MO3HABAEMOCTh
IPUPOAHBIX SBJICHUNA NYTEM DOKCIEPUMEHTA W pELICHUS NPOTUBOPEYUU MEKIY
HOBBIMH (PaKTaMH M TEOPETUUYECKUMHU MPEANOCHIIIKAMH, OCO3HAHUE POJM XHUMHH B
PEIICHUH YKOJIOTHUECKUX MPoOJeM, a Takxke MpodsieM cOepexeHus: IHEPTeTUIECKUX
PECypPCOB, CBIPbsl, CO3LAHUA HOBBIX TEXHOJOTUM U MAaTEPUATIOB.
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B mutane pemeHus 3aa4 BOCIIUTAHUS, Pa3BUTH W COIMATN3AIUNA O0yYarOIIMXCS
MPUHATBIE TPOTPAMMONM TIO XHMHH TIOAXOIBI K ONPENCTICHUI0 COJCPKAHHUS |
MOCTPOCHUS TpEeAMETa MpeaycMaTpuBalOT (QOpMHUpOBaHHE Yy OOydYaromUXCs
YHUBEPCAITBHBIX YUCOHBIX JIEHCTBUN, MMEIONINX 0a30BOEC 3HAYCHHE IS PA3TMUHBIX
BUJIOB JIEATENLHOCTH: pEIICHUs] MpoOJeM, TMOMCKa, aHaliu3a U 00padoTKU
uHopMaIuy, HEOOXOAUMBIX MJIsi TPUOOPETEHHs] ONbITa TPAKTUYECKON U
UCCJIEI0BATENbCKON AESTENLHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B IO3HAHUU XUMHUH.

XvMHsI Ha YPOBHE YIJIyOJEHHOIr0 M3yUeHHsl 3aHUMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOTO oOpa3oBanus yuanuxcs 10—-11 kmaccos. M3ydyenue npeamera,
peanuzyemMoe B ycCIOBHSAX JuddepeHIpoBaHHOr0, MPOPUILHOTO 00y4YeHus,
MPU3BaHO 00€CNeunTh O00IIe00pa30BaTEIbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY
BBIITYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO JIJIsl ajanTallid UX K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KU3HH B COIIMYME, a TAKXKe JIJIsl MPOIOJKEHHSI 00YUYEHUSI B OPTaHU3AIUAX
npodeccoHanbHOTO 00pa30BaHUsA, B KOTOPBIX XUMHS SBJISETCS OJHOW U3
MPUOPUTETHBIX JUCIMIUIMH. B mporpaMme 1o XuMuu Ha3HauYeHUE peamMeTa « XUMUs)
MOJTy4aeT TOAPOOHYI0 WHTEPIPETAIMI0 B COOTBETCTBHHM C OCHOBOTOJAraroluMHU
nonoxkenusimu AGI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIEJiel, COJIepKaHusl,
pe3ynbTaToB OOyYeHHS HW TPEOOBAaHWH K YPOBHIO TIOJTOTOBKH BBIMTYCKHUKOB.
CBHUACTEIECTBOM TOMY SIBIISIFOTCS CISAYIOIINE BBIMOTHAEMBIC MPOTPAMMON 110 XUMHH
byHKIIMK: HMHPOPMAIMOHHO-METOUYECKas, peanu3alus KOTOpod obecreurnBaeTt
MOJIYYCHHE TMPEACTABJICHHUS O IENAX, COACp>KaHUM, OOIIEH CcTpaTeruu OO0ydeHus,
BOCITUTAHUS U PA3BUTHS 00YUAIOIIUXCS CPEICTBAMH MPEIMETa, U3y4aeMOro B paMKax
KOHKPETHOTO MPpOuUJIs; OPraHU3aIMOHHO-TIAHUPYIOIAsi, KOTOpas MpeycCMaTpUBAET
OTpeieICHUE: TPUHIIAIIOB CTPYKTYPHPOBAHUS W TIOCIEAOBATCIIBHOCTH H3yYCHHS
yueOHOTO
Marepuana, KOJUIeCTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEePUCTHUK;
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MOJIXO0M0B K (OPMUPOBAHUIO COACPKATCILHOM OCHOBBI KOHTPOJSI M OIICHKHU
00pa30BaTeNbHBIX JOCTI)KEHUH OOYydalolMXCsl B paMKax HTOTOBOM aTTecTalu B
(dopMe ennHOTO rOCYJapCTBEHHOTO 3K3aMEeHa M0 XUMHUHU.

[Iporpamma asis yriayOiaEHHOTO M3YyUYEHHs] XMMHUU: YCTaHABIMBAET WHBAPUAHTHOE
MIPEAMETHOE COJIEpKaHHe, OO0A3aTENbHOE /I M3YYEHHS B pPaMKax OTAEJIbHBIX
npoduneii, mperycMaTpuBaeT pacupeesieHue U CTPYKTYPUPOBAaHHE €ro IM0 Kilaccam,
OCHOBHBIM COJIepKaTeIbHBIM JIMHHUSIM/pa3iesiaM Kypca;

TaéT MpUMEpPHOE pacipeiesieHne y4eOHOro BpeMEHH, PEKOMEHYEeMOro JIJIst
M3YYEHUS OTIIETBHBIX TEM;

npeiaraeT MPUMEPHYIO IMOCJIE0BATENbHOCTh W3YYEHHs] Y4EeOHOro MmaTepuaia ¢
Y4€TOM JIOTUKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBS3EH;
NAaET METOJMYECKYI0 HMHTEPIPETALUIO LENe M 3aJad M3y4deHus IpeameTra Ha
YIIyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX NMPUOPHUTETOB B CHCTEME CPEIHErO
oO1ero 00pa3oBaHus, COAEPKATEIbHON XapaKTEPUCTHKH TIIAHUPYEMBIX PE3YIbTaTOB
OCBOEHHS OCHOBHOM 00OpazoBaTEIbLHON MpOrpaMMBbl CPEIHETO OOIIEro 0O0pa3zoBaHUs
(JINYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUA OOYYalOIIErocsi MO OCBOEHHUIO COJAEpKaHUs
npeaMera.

[To Bcem MO3UIMSAM B MPOrpaMMe MO XUMHUHU MPEAYCMOTPEHA MPEEMCTBEHHOCTbD C
oOy4eHHeM XMUMHUU Ha YpPOBHE OCHOBHOIO oOmiero ooOpaszoBanus. [Iporpamma mo
XUMHH CITY’)KUT OPUEHTUPOM JUIsl COCTaBJIEHMsI aBTOPCKUX pabouux mporpamm. 3a
npeneraMy YCTAaHOBJICHHOW MPOrpaMMOM MO XUMHUHU 0053aTeNIbHOW (MHBapUaHTHON)
COCTaBJISIIOLIEH COJepKaHUs y4eOHOro mpeameTa «XUMHUsD OCTAETCSd BO3MOMXKHOCTb
BbIOOpa €ro BapUATUBHOM COCTaBJSIOUIEH, KOTOpas [OJDKHA ONpEeNeNsiTbhcs B
COOTBETCTBUH C HAIIPaBJICHUEM KOHKPETHOTO poduiis oOydeHus. ABTopamMu pabounx
IPOrpaMM MOXKET OBbITh MPEAJIOKEH MHOM MOJAXOJ K CTPYKTYpPUPOBAHUIO y4eOHOTO
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Marepualia U MOCJIeI0BATEIbHOCTH €ro MU3y4eHUs, CBOE€ BUIEHUE MYTEeW M CIIOCOOOB
(GopMuUpOBaHUA CHCTEMbl TPEIMETHBIX 3HAHWW, YMEHUH U BHIOB ydeOHOU
JESATETLHOCTH, a TAKXKE CHCTEMBI CITOCOOOB 1 METOJUYCCKUX MPUEMOB TI0 PA3BUTHIO U
BOCIIUTaHUIO 00YYAIOIIUXCSI.

B cootBercTBUM ¢ KoHIenTyabHbIMU NoN0keHUsIMU PI'OC COO 0 HazHauYeHUU
peIMeTOB 0a30BOTO M YIIIyOJIEHHOrO ypoBHEW B cucteme auddepeHIIMpoBaHHOTO
oOy4eHHs Ha ypOBHE CpeJlHero o01ero o0pa3oBaHus XMMUsl Ha ypOBHE YIiTy0IEHHOTO
U3Y4YCHUS] HaIpaBJieH Ha peaM3alfio MPEEeMCTBEHHOCTU C TOCIEAYIONIMM 3TaroMm
MOJIYYCHHUS] XUMHYECKOTO O0pa3oBaHUsT B paMKax M3Y4YCHHUS CHEIUATbHBIX
€CTECTBEHHO-HAYUHBIX U XUMUUYECKUX JUCHUIUIMH B By3aX U OpraHU3alUsSIX CPETHETO
npodeCCUOHAIBHOTO 00pa3oBaHusl. B 3Toi CBsI3U u3yueHUe mpeaMera «XUMUsH
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PaCIIMPEHUE U YyriayOJIeHHE TEOPETUUECKONU 1
MPAKTUYECKOM MOATOTOBKH OOyYaromuXxcsi, BHIOpABIIMX OMPEeACTEHHBIN mpoduiib
00y4eHHsI, B TOM YHCJI€ C TMEPCHEKTUBON MOCJIEAYIOMIETO MOJYyYeHUSI XUMUYECKOTO
oOpa3oBaHMsi B oOpraHuzanusx npodeccuoHaabHOTO 00pa3oBaHusi. B cBete
tpeboBannit PI'OC COO K mMIaHUPYEMBIM pE3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBI CPEIHETO OO0Iero oOpa3oBaHUs HM3yYEHHE INpeaMeTa
«XuMHUs» OPUEHTUPOBAHO TAaKXKE HA PEIICHUE 3a7ay BOCHUTAHUS M COLMAIBHOTO
pa3BUTHS 00ydarImMuxcs, Ha (GOPMHUPOBAHUE Y HUX OOIIENHTEUIEKTYaTIbHbIX YMEHUH,
YMEHUM pallioHaIu3aIuy y4eOHOTro Tpyia U 0000IMEHHBIX CIIOCOOOB JIESITEILHOCTH,
UMEIOIIUX MEXAUCIUIITIMHAPHBIN, HAAIPEAMETHBIN XapaKTep.

XUMUSL HA YPOBHE YIUIYOJIEHHOTO M3YyUEHHS! BKJIIOYAET YINIYOJIEHHBIE KYpChl —
«Oprannueckast xuMusi» U «OOIIas U HeopraHuueckass xumus». [Ipu onpenenenun
MOJXO/J0B K OTOOpY M CTPYKTYpPHOW OpTraHU3AIMH COJCPKAHUS ITUX KYpPCOB B
porpaMme Mo XMMHH 3a OCHOBY OpHHATHI nosioxkeHus OI'OC COO o paznuuusix
0a30BOTO U YIITYOJIEHHOTO YPOBHEHN U3YUCHUS TIPEIMETA.
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OcHoBY cojiepxaHust KypcoB «Opranudeckasi xuMusi» 1 «O011ast 1 HeopraHudeckas
XUMUSD» COCTaBIIAET COBOKYITHOCTh MPEIMETHBIX 3HAHUN M YMEHHI, OTHOCSIIMXCSA K
06a30BOMY YPOBHIO U3yU€HUS MPEAMETA. DTa CHCTEMa 3HAHHUH MOTy4aeT ONpeeIEHHOE
TEOPETHYECKOE JIOMOJIHEHHE, TMO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYILIECTBEHHO
Oonpinit 00bEM (hakToNOrMUEecKoro Marepuana. Ha yriyO0sii€éHHOM ypoBHE H3y4eHUS
npeaMera obecrnedeHa BO3MOKHOCTh 3HAYUTEIBLHOTO yBEIMUYEHUS 00bEMA 3HAHUH O
XUMUYECKUX DJIEMEHTAaX M CBOMCTBAaX MX COCIMHEHMM HAa OCHOBE PACIIUPEHUS U
yrayOJeHusi MpPEeACTaBICHUM O CTPOCHUM BEIIECTBA, XUMUYECKOM CBS3U U
3aKOHOMEPHOCTSIX TMPOTEKAHMSI pPEaKUUH, paccMaTpUBAEMbIX C TOYKH 3pEHUs
XUMUYECKON KUHETUKHM U TEPMOJAMHAMUKH. V3ydyeHHe NepuoaAMYecKOro 3akoHa W
[lepuonnueckold CUCTEMBI XMMHUYECKHX 3JIEMEHTOB Oa3HpyeTcss Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKHX MPEJCTABICHUAX O CTPOCHHHM aTOMa. XUMHUYECKas CBA3b
OOBSICHSIETCSI C TOYKHM 3PEHMS SHEPreTHUYEeCKHX M3MEHEHUM npu e€ oOpa3oBaHUU U
pa3pyLIeHUH, a TAK)KE C TOUKH 3PEHUsI MEXaHU3MOB €€ 00pa3oBaHus. M3yuenue TuoB
peakuuil gonosHseTcss (OPMUPOBAHUEM IMPEACTABICHUN 00 3JIEKTPOXUMHUYECKHUX
IpoLeccax U IEKTPOIU3€ pacllyIaBOB M PACTBOPOB BELIECTB. B Kypce opraHn4eckoit
XUMHHM TIPpH PACCMOTPEHMU PEAKIIMOHHOM CIIOCOOHOCTH COEIUHEHHUM yaenseTcs
oco0oe BHHMaHHME BONpOcaM OO0 3JIEKTPOHHBIX 3P (PeKTax, 0 B3aUMHOM BIUSHUU
aTOMOB B MOJIEKyJaX M MexaHu3Max peakuuil. Ocoboe 3HaueHHe UMEEeT TO, YTO Ha
CollepKaHUE KYpCOB XUMHUHU YIUIYOJIEHHOTO YPOBHSI M3y4eHHsI Uil KIIACCOB
onpenenéHHoro mnpoduis (TJIaBHbIM 00pa3oM Ha HUX CTPYKTYpYy U Xapakrtep
JIOTIOJTHEHUH K 0OIIel cucTeMe MpeIMETHBIX 3HaHUI) OKAa3bIBAIOT BIMSIHUE CMEXKHBIC
npeameTsl. Tak, Hampumep, B COIAEpKAHMM MpeAMeTa Ui KJIAaCCOB XHMHKO-
¢usnueckoro mpoduis OoyblIoe 3HAYEHWE OyayT MMETh DJIEMEHTHI Y4eOHOTO
MaTtepuana no oduie xumuu. [Ipm u3ydeHun mpeaMeTa B JIaHHOM CIydyae akUEHT

OyJIieT cesiad Ha OOIIHOCTh METOI0B IMO3HAHUS, OOITHOCTH 3aKOHOB ¥ TEOPUH B XUMUU
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U B (u3MKe: aTOMHO-MOJEKYJsipHas Teopus (MOJEKyNsipHas Teopus B (PHU3HUKE),
3aKOHBl COXPAaHEHHsSI MAacChl M SHEPrUHM, 3aKOHbl TEPMOJIMHAMHUKH, 3IIEKTPOJIM3a,
IIPEACTABIICHNS O CTPOCHHUM BELIECTB U Ipyroe. B coaepkanuu npeamMera s KJIaccoB
XUMHKO-OMOJIOTHYEeCKOro  mpoduist  OonbIIMi  yJAenbHBI Bec OyleT HUMETh
opraHuveckas xumus. B aTom ciiydae mpemoctaBisieTcss BO3MOXKHOCTH Jiisi Oosee
00CTOSITEILHOTO ~ PAaCCMOTPEHUS  XMMHYECKOM  OpraHu3alMh  KIETKH  Kak
OMOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOM BXOST, K IPUMEPY, TAKUE CTPYKTYPHBIE
KOMITOHEHTBI, KaK JTUMUbI, OCIKHU, YTIEBOAbl, HYKJICHHOBBIC KUCIOTHI U Apyrue. [lpu
OTOM 3HAHUA O COCTABE W CBOWCTBAaxX IPEJACTABUTENENM OCHOBHBIX KJIACCOB
OPraHUYECKUX BEIIECTB CIY’KAaT OCHOBOM JUIsl M3Y4YEHHs CYLIHOCTH IPOLECCOB

(1)OTOCI/IHT633, AbIXaHW, ITUIICBAPCHUA.

B nmane QopmupoBaHusS OCHOB HAyyHOTO MHPOBO33PEHHUS, OCBOCHMUS
0OIIEHAayYHbIX METOJOB MO3HAHUS U OIbITa MPAKTUYECKOTrO MPUMEHEHHS] HayYHBIX
3HAHUM H3y4yeHUE NpeaMera «XuMHUs» Ha YriyOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEAMETAMH, BXOASIIMMU B COCTaB
npenMeTHbIX oOnacTeil «EcTecTBeHHOHAay4YHBbIE TMpeaMeThl», «MaTtemaTuka u

uHhopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu uzydeHun yueOHOro mpeaMera « XUMHs Ha YIIIyOJIEHHOM YPOBHE Takke, Kak
Ha ypOBHE OCHOBHOIO M cpejHero oomiero oOpazoBaHus (Ha 0a30BOM YypOBHE),
3a/1a4eil MepBOCTENEHHON 3HAYUMOCTH ABJISIETCS (POPMHUPOBAHUE OCHOB HAYKH XUMUU
KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JIEATETbHOCTH YeJIOBEKa
U OJHOrO W3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. Pemenue »TOM 3amadyn Ha
yriyOn€HHOM YPOBHE M3YYCHHS MpEaMeTa MPEInoaraeT peau3aiuio TaKuX IeleH,
Kak: (GOpMHpOBaHHWE TPEACTABJICHUA: O MaTepuaIbHOM €IUHCTBE MHpAa,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBICHUU MPUPOJIbI, O MECTE XUMHUHU B CUCTEME

€CTEeCTBEHHBIX HayK M €€ Beaylled pojii B 00ECIEYEeHWU YCTOWYMBOIO Pa3BUTHUS
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YeJIOBEYECTBA: B PEIICHUU MPOOJIEM SKOJOTMYECKOM, SHEPreTUYECKOW U MHUILEBOM
0e30macHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JAaHMM HOBBIX MaTEPHAIOB, HOBBIX
HWCTOYHUKOB DJHEPruH, B OOECIEUYEHUU PAIMOHAJIBLHOIO MPUPOOINOIL30BaHUsA, B
(bopMHUPOBAHNY MUPOBO33PEHUS U OOIEH KYJIbTYpPHI UEJIOBEKA, a TAKKE SKOJIOTUUECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U IPUPOIHOM Cpee;

OCBOCHHME CHCTEMbl 3HAHUU, JICKAINIMX B OCHOBE XHMHUYECKOM COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: (PYHIaMEHTAJIbHBIX MOHSATUH, 3aKOHOB U
TEOPUI XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUU BEIIECTBA HA PA3HBIX
YPOBHAX  — aTOMHOM, VOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJISIPHOM, 0
TEPMOJIMHAMHUYECKUX M KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTECKAHUS XUMHYECKUX
peakIuii, 0 XkMUYE€CKOM PaBHOBECHH, PACTBOPAX M IUCIEPCHBIX CUCTEMaX, 00 00X
HAYYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBaHre y O0OYYalOIIUXCS OCO3HAHHOTO IMOHUMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHUUYECKUX 3HAHUU JJIs1 OOBSICHEHUSI KIIOUEBBIX HJEH M TpoOJeM
COBPEMEHHOM XHMUH, I OOBSCHEHUS U TPOTHOZMPOBAHUS SIBJICHUN, MMEIOIIUX
€CTECTBEHHO-HAYYHYIO TPHUPOAY; T'PAMOTHOTO pEIIeHUs MpoOieM, CBS3aHHBIX C
XMMHUEN, NPOTHO3UPOBAHUSA, aHAIM3a U OUEHKA C TO3ULUKA SKOJOTUYECKOU
0€30MacHOCTH MOCEACTBUN OBITOBOM U MPOU3BOJICTBEHHON JIEATETLHOCTH YEJIOBEKa,
CBSA3aHHOM C XHMMHYECKUM TIPOM3BOJICTBOM, HCIOJb30BAaHUEM M TepepadOoTKOM
BEIIIECTB;

yrayOJeHue MpeACTaBICHU O HAYYHBIX METOAaX IMO3HAHHS, HEOOXOIUMBIX IS
MpUOOPETEHUs] yMEHUN OPUEHTUPOBATHCSI B MUPE BEIIECTB U O0BICHEHUSI XUMUYECKUX
SBJICHUM, HUMEIOIIMX MECTO B MNOPUPOAE, B MNPAKTUYECKON HEATECIbHOCTH U

MMOBCEIHCBHOM KU3HU.
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HEJAU U 3AJAYU YUEBHOT O ITPEAMETA «XUMMUS»

B mpaktuke mnpemogaBaHWs XUMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs TaK M Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MPHU ONPEICICHUU
COJIEP/KATEIIbHOW XapaKTepUCTUKU 1EJ€ H3y4YeHUs MpeIMETa HANpaBICHUEM
NEPBOCTENICHHOW 3HAYUMOCTH TPAJAMIIMOHHO TMpHU3HAETCS (OpMUpOBaHHE OCHOB
XUMUYECKOM HayKM Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 W3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJUYECKOM TOYKM 3pPEHUS] TaKOM TMOJAXO0J K ONPEACIICHUIO Ieled H3ydYeHUs
MpeaMeTa SIBIISIETCS BIOJIHE OMPaB/IaHHBIM.

['maBHBIMHU LEISAMU U3YUECHHS MpeiMeTa « XUMUS» Ha YPOBHE CPEIHETO 00IIIero
oOpa3oBaHus Ha 0230BOM YPOBHE SIBJISIFOTCSI:

dbopMHpOBaHUE CUCTEMBI  XUMHUYECKHUX 3HAHUU KaK Ba)KHEUIIEH

COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOI1 JIesKaT

KJIFOUEBbIC TTOHATHS, (yH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKA
HayKH, YCBOGHHE U MOHUMAaHUE CYIIHOCTH JOCTYITHBIX 00O0OIICHHI
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C HICTOPUEN UX Pa3BUTHUS U
CTaHOBJICHUSI; POPMUPOBAHUE U PA3BUTHE MPEACTABICHHUIN O HAYUYHBIX METOIaX
MO3HAHHUS BEIIECTB U XUMUYECKHUX PEaKlnid, HeOOXOAUMBIX JJIs MTPUOOpETEHUs
YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMHUUYECKUX SIBICHUM, UMEIOITUX
MECTO B IPUPOJE, B MPAKTUUECKOMN U MTOBCEAHEBHOM KU3HU;, pPa3BUTUE YMECHUH U
CIOCOOOB JIESITEILHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U OOBICHEHUEM XUMHUUECKOTO

AKCIIEPUMEHTA, COOJIIOACHUEM TTPaBUIT OE30MMacHOT0 OOpaIIEeHUs C BEIIIECTBAMH.

CopnepxxaTenpHas XapaKTepUCTHKA LeJed W 3aJad M3Y4YeHUs] MpeaMeTa B
nporpaMMe MO0 XMMHUM YTOYHEHA W CKOPPEKTHpPOBaHAa B COOTBETCTBUU C HOBBIMHU
IPUOPUTETAMU B CUCTEME CpeiHero oomiero oopazoBanus. CeroHs B NpenogaBaHuu

XUMUU B OOJIbIIEH CTENMEHW OTHAETCS MPEANOUYTCHHE MPAKTUYECKOWM KOMIIOHEHTE
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cojepkaHusi  OOy4eHHs, OpPHUEHTUPOBAHHOM Ha  TMOJTOTOBKY  BBITYCKHUKA
OI0I11e00pa30BaTEIbHON  OpraHM3allid, BIAJCIONIETO HE HAO0OpPOM 3HAaHUH, a
(YHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMU aKTHBHOTO
MOJTYYCHUS 3HAHUW ¥ IPUMEHEHHUS UX B PEATbHON JKU3HU JIJIS PEIIECHUS IPAKTHICCKUX
3a1a4y. B 9To# CBA3M NpHU U3YYEHHUH MpeaMeTa « XUMUsS» JOMHUHHUPYIOLIEe 3HAUCHUE
IpUOOPETAIOT TaKKe LEIH U 3a/1a4u, Kak:

amanranus oOydyaroluXxcs K YCIOBUSM JAMHAMHYHO Pa3BHBAIOIIETOCS MHUpA,
(dbopMHpOBaHKE UHTEIIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSTEILHOMY MIPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HCHHBIX CHUTYyallWsIX, CBS3aHHBIX C BEMIECTBAMH W WX IPUMCHCHHUEM;
dbopMupoBaHrue y OOYYaIOMIMXCS KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUM),
MMEIOIIUX YHUBEPCATbHOE 3HAYCHHUE JIJIS1 Pa3IMUHBIX BUIOB JACSITEIbHOCTH: PEUICHHUS
npoOjeM, TOHWCKa, aHaiuu3a Hu 0o0paboTKM HHPOPMALMH, HEOOXOAUMBIX IS
MPUOOPETEHUS OTBITA EATEIHLHOCTH, KOTOPasi 3aHUMAET BXKHOE MECTO B MO3HAHHUH
XUMHH, a TaKXKe JUIsl OLUEHKU C TMO3MUIMM 3KOJOrMYecKoM Oe30MacHOCTH XapakTepa
BJIMSIHUS BEIIECTB MU XMMHUYECKHX MPOIECCOB HA OPTaHMU3M YEJIOBEKa U MPUPOIHYIO
cpeny;,

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, HHTEIUICKTYATbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00YyYaIOIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOPETaTh HOBBIE
3HAHUS TI0 XMMHUU B COOTBETCTBHM C XU3HEHHBIMU MOTPEOHOCTSIMHU, HCIOIB30BATh
COBpeMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTUM I TOWCKAa W aHajn3a y4eOHOU u
HAYYHO-TIOMYJISIPHONH WHGPOPMAIUU XHMHUYECKOTO cofepx aHus; (GOpMUPOBaHUE U
pa3BuTHEe y OOyYarolmuxcs AacCOIMaTHBHOTO M JIOTUYECKOTO  MBIIUICHUS,
HaOJI0JaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIe 0COOCHHO HEOOXOIUMBI,
B YAaCTHOCTH, MPU ITUIAHUPOBAHUM W TIPOBEJICHUUM XHUMHYECKOTO DKCIEPUMEHTA,;
BOCIHTAHUE Yy OOydaromuxcsi yOexkI1EHHOCTH B T'yMaHUCTUYECKOW HamlpaBICHHOCTH
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XUMHH, €€ BaXXHOM pOJM B pEIIEHUWH TJI00ANBHBIX MPOOJIEM paluOHAIBHOTO
MIPUPOJONOIb30BAHNS, TOMOJHEHHUS] JHEPreTUYECKUX PECYPCOB M COXPAHEHHS
MPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH OEpEeKHOTO OTHOIICHUS K
IPUPOJE M CBOEMY 3J0pPOBBIO, a TaKXKE MNPUOOPETEHUs OMNbITa HMCIOJb30BaHUS
[IOJIYYECHHBIX 3HAHWU JUIS IPUHATUS TPAMOTHBIX PEIICHUN B CUTYallHsX, CBSI3aHHBIX C

XUMHWYCCKHUMMU SIBJICHUAMH.

Ipu usyuenuu yuebno2o npeomema «Xumusay Ha yenyOnéHHOM YPOSHe MAKdice,
KaK Ha ypoeHe OCHOBHO20 U CpedHe20 00we2o 00pazosanus (Ha 6A30860M YyposHe),
3a0auyell nepeoCmMeneHHOl 3HAYUMOCU ABGNIAEMCsL hOPMUPOBAHUE OCHO8 HAYKU XUMUU
Kak obnacmu COBPEeMEHHO20 eCMeCmBO3HAHUS, NPAKMUYECKOU 0esmelbHOCu
Yeno6eKa U 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbMYPbl.

Pewenue omoui 3adauu ma yenyonéHmom ypoeHe U3yyeHus npeomema
npeonoazaem peanu3ayuio maxKux yenetl, Kax:

gopmuposanue npedcmasienuil:

0 MamepuanbHOM eOUHCmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCHU
ABNEHUL NPUPOObL, 0 Mecme XUMUU 8 CUCeMe eCIMeCmE8eHHbIX HAYK U e€ gedyujeli poiu
8 obecneueHuu YCMOUUUBO2O pA3BUMUS HUeN08eYecmea: 6 peuleHuu npoobiem
IKOJIO2UHECKOLL, IHePeemMUUeCcKol U NUWe8ou Oe30nacHoCmu, 8 pazeumuu MeoOuyuHbl,
CO30aHUU HOBBIX MAmMepuanos, HOBbIX UCMOYHUKO8 IJHepeuu, 6 obecnedeHuu
PAYUOHANTLHO20 NPUPOOONONb308AHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUS U 00wel
KYIbMYpbl 4el08eKd, a MaKice IKOI02U4eCKU 000CHOBAHHO20 OMHOULEHUS K C8OEM)
300p06bI0 U NPUPOOHOU Cpede;, OCBOEHUE CUCMEMbl 3HAHUL, JeHCAUx 6 OCHOBE
XUMU4eckou cocmagnaouen ecmecmeenHo-HAYYHOL KapmuHuvl mupa:
QPYHOAMEHMANLHBIX —~ NOHAMUL, 3AKOHO8 U  MEeOputi  XUMUU,  COBPEMEHHbIX
npeocmasieHull 0 CMpoeHUulU 6eujecmed HAa pPA3HbIX YPOBGHAX — AMOMHOM, UOHHO-
MOJIEKVIAPHOM, ~ HAOMONEKYIAPHOM, O MEPMOOUHAMUYECKUX U  KUHEMUYEeCKUX
3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX Peakyutl, 0 XUMUYECKOM PABHO8eCUl,
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pacmeopax u OUCNEPCHbIX CUCMEeMAX, 00 00WUX HAYYHBIX NPUHYUNAX XUMUYECKO20
npouzeoocmea;  opmuposanue 'y  00VUAIOWUXCA ~ OCOZHAHHO2O0 — NOHUMAHUS
80CMPeOOBAHHOCMU CUCTNEMHBIX XUMUYECKUX 3HAHUU OJIs1 00BbACHEHUs. KNH04eBblX UOell
U npobdrem co8pemMeHHOU Xumuu, OJisl OOBACHEHUS U NPOSHO3UPOBAHUS SGIeHUll,
UMEIoWUX eCcmecmeeHHO-HAYYHYIO NPUpooy; epamMoOmHO20 peuleHus npoobiem,
CBAZAHHBIX C XUMUELL, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NOZUYUL IKOI02UYECKOU
be3onacHocmu  nocieocmeull  OblMoBolu U NHPOUIBOOCHMBEHHOU  O0esimelbHOCU
YenoBeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCHIBOM, UCHONb308AHUEM U
nepepabomkoll eeujecms, yenyoieHue npedcmasieHull 0 Hay4Hblx Memooax no3HAHUS,
HeoOX00UMbIX Ol NPUOOPemeHUs YMEeHUUl OPUeHMUPOBAMbC 8 MuUpe Beuecms U
00BACHEHUsL XUMUYECKUX SGNeHUl, UMEIOWUX MeCmo 6 Npupooe, 8 NPaKmuiecKoll
0esimenbHOCMU U NOBCEOHEBHOU HCUZHUL.

B nnane peanuzayuu nepsoouepeonvix 80CNUMAMENbHLIX U PA3BUBAIOUWUX
@YHKYULl YeloCmHOU cucmemvl CpeoHe20 00we2o 00pazoeaHus npu U3yveHuu
npeomema «Xumusy Ha yenyOiéHHOM YpoHe 0COOYI0 aKMYAalbHOCIb NPUObpemarom
maxue yenu u 3a0aqu, Kax:

socnumanue YOeHrcOEHHOCMU 8 NO3HABAEMOCMU SABIEHULL NPUPOObL, VEANCEHUS K

npoyeccy meopuecmaa 6 001acmuy meopemudeckux U NPUKIA0HbIX UCCIe008AHUL 8
Xumuu, Gopmuposanue  MUpOB0O33PEHUs,  COOMBEMCMBYIOULE20
COBPEMEHHOMY YPOBHIO PA3GUMUS HAYKU, PA36UmMUe MOomueayuu K

obyuenuio u NO3HAHUIO, CNOCOOHOCMEU K CAMOKOHMPOJIO U
CAMOBOCNUMAHUIO HA OCHOBE YC8OEHUS 00UereN08eyecKUX YeHHOCMell, pa3gumue
NO3HABAMEILHBIX UHMEPECO8, UHMENLNeKMYANbHbIX U MBOPUECKUX CNOCOOHOCmell
obyuarowuxcs, hopmuposanue y Hux CO3HAmMeIbHO20 OMHOUEHUS K
Camooopazo8anuio U HenpepvlBHOMY 00PA308aHUIO KAK YCII0O8UIO YCHEUWHOU
npogheccuoHabHO u 00WecmeeHHol  OessmenbHOCHU,

omeemcmeerHHoco
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OMHOWEHUS K C80eM) 300P08bI0 U NOMPEOHOCU 8 300P08OM 00pa3e HCUZHU,

G opmuposarue ymeHuli U HABLIKO8 PA3YMHO20 NPUPOOONOIb308AHUS, PA3GUMUE
9KOJIO2UYECKOU  KYIbmypsl, NpuodpemeHue  onvima  00WeCcmEeHHO-NONEe3HOl
9KON02UYECKOU 0esmeTbHOCHU.

[enn w 3amaum  wu3ydeHUsT MnOpeaMmeTa «XHUMHUS» MOIYYWIH MOAPOOHYIO
METOAUYECKYIO HHTEPIPETALMIO B paszene nporpaMmmsel «Ilnmanupyemeie pe3ynbTaThl
OCBOCHHMS MpeaMeTay, Onarogaps yeMy oOecrnedeHo YETKOE MPEJCTaBICHUE O TOM,

KaKHC 3HAaHUA U YMCHUA HMCIOT IIPAMOC OTHOIICHUC K PCAJIN3alTNN KOHKpGTHOﬁ OCJIN.

MECTO YYEBHOT'O IPEIMETA «XUMUSI» B YHEBHOM IIJIAHE
B cucreme cpennero oOmero oOpa3zoBaHus «XHUMHs», H3ydyaeMas Ha 0a30BOM
YpOBHE, NpH3HAHA O00SA3aTE€NbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B COCTaB
npeaMeTHold  obmactu  «EctecTBeHHble  Hayku». OOmiee  4YMCIO  4YacoB,
PEKOMEHAOBAaHHBIX 1J1s1 u3ydyeHust xumuu — 70 yacos: B 10 knacce — 35 yacos (1 gac B
Heneno), B 11 kimacce — 35 yacos (1 yac B Hezel0).
VY4eOHbIl peaMeT « XUMUS yIayOJIEHHOTO YPOBHS U3YYCHUS BXOJIUT B COCTaB
npeaMeTHou obsactu «EctecTBeHHbIE HayKn». Ero nuzydeHue npeycMoTpeHo B
KJIACCaxX €CTECTBEHHOHAYYHOTO NMpoduiisi, HApUMEpP XUMUYECKHUX,
XUMHUKOOMOJIOTMUECKUX U METUITMHCKHUX. B 3TUX Kiaccax u3ydeHue JaHHOTO
mpenMeTa MpeaycCMOTPEeHO B 00bEMe yueOHOM Harpy3Ku HE MeHee 3 4 B HECITIO.
OO11ee YyuCiI0 YacoB, PEKOMEHIOBAHHBIX ISl U3yUYCHUs] XUMUU Ha yTIyOJIEHHOM
ypoBHe, — 210 gacoB: B 10 kiacce — 105 yaca (3 gaca B Hezenmo), B 11 kimacce — 105
yaca (3 4aca B HEJIETIO).
[Tpu dbopmupoBannu 00pa30BaTEIBLHON OpraHU3aIel MyJIbTUIPO(OUIEHOTO
yuebHoro turana ans 10 m 11 kmaccoB ycraHaBiuBaeTcs ydeOHas Harpyska IO

npeaMety «XuMus» s 6a30Boro ypoBHs B o0beme 1 uac B Henmemo (35 4 B rox), a
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U1 yriIyONEHHOTO YpOBHS cieAyrommM oOpazoMm: 1 yac B Hememo 3a cuer
obszarenpHOi vactu OOII COO u 2 waca 3a cuer wactu OOIl COO nHa
JIOTIOJIHUTENIbHBIE yueOHble TpeaMeTsl. Takum oOpa3zom, sl OO0y4aromuxcs,
BBIOpaBIINX YIrIyOJIEHHOE H3YYCHHE XWUMUH, y4deOHas Harpy3ka yCTaHaBIUBAETCS
taxoke 3 yaca B Hezemto (105 4 B rof), 3TO IpaBOMEPHO, €CIIM MaKCUMaJlbHast yueOHas
Harpy3Ka He MPEBBIMIAET MAKCUMAIBHO JIOMYCTUMYIO YICOHYIO HArpy3Ky B HEJEIIO.

B TemaTtnyeckoMm IUIaHUPOBAHUU YKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
PEKOMEHIYeTCsl ISl peaju3aliil  aBTOPCKUX IOAXOJOB IO  HCIIOJIb30BAHUIO

pazHo00pa3HbIX (OpM OpraHu3aIi Y4eOHOTO Mpoliecca.

INJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBAHUS K pe3yibTaTaM OCBOCHHS O0y4aroUUMUCS
OporpaMM CpeiHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM, METAlPEIMETHBIM U
npeaMeTHbIM). [lomyuenune xummuueckoro oOpa3oBaHus Oa3upyeTcs Ha OCHOBHBIX
JAUIaKTUYECKUX NPUHIUNAX 00y4eHUsl (HaAyYHOCTH, CUCTEMHOCTH, CHCTEMAaTUYHOCTH,
JOCTYIHOCTH, CBSI3U TEOPUM C MPAKTUKOW, HATJSAHOCTH MU Jp.), HA IPUMEHEHUU
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH C YYETOM MEXAaHU3MOB JOCTHKECHHS
BCEX IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHONU MPOTPAMMBI.
Hay4Ho-MeToaMuecKoi OCHOBOM Mg pa3paOOTKU IJIAHUPYEMBIX PpPE3yJbTaTOB
OCBOEHHMSl INIpOrpaMM CpeaHero oOmero oOpa3oBaHMs —SIBJISAETCA  CUCTEMHO-

I[G)ITCJ'IBHOCTHBIfI Ioaxon.

JINYHOCTHBIE PE3YJIBTATDI

B cooTBeTcTBHM € CUCTEMHO-AESATENLHOCTHBIM MTOAX0I0M B CTPYKTYPE JUYHOCTHBIX
PE3YJIBTaTOB OCBOCHUS MPEIMETA « XUMUSD» Ha YPOBHE CPETHETO 00IIIeT0 00pa3oBaHus

BBIJICJICHBI CJICAYIOIUC COCTABJIAIOIINC!
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OCO3HaHHUE O0YUYAIOIUMHICS POCCUHUCKON TPAXTAHCKON UICHTUIYHOCTH — TOTOBHOCTH

K CAaMOPa3BUTHIO, CAMOCTOATEILHOCTA U CAaMOOIIPE/ICIICHUIO;

HaJIMYyue MOTUBAIUU K 00YUEHHIO;
LIEJICHANPABJIICHHOE PAa3BUTUE BHYTPEHHUX YOECXKIACHUN JIMYHOCTA Ha OCHOBE

KJIFOYEBBIX [ICHHOCTEH W UCTOPUYECKUX TPAAUIIUK 0a30BOM HAYKU XHUMUHU;
TOTOBHOCTH 1 CTIOCOOHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEITLHOCTH

[IECHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, IMPUCYIIMMHU 1IEJIOCTHOM  CHUCTEME

XUMHYECKOT0 00pa3oBaHus;

HaJIMyue MPaBOCO3HAHUS SKOJOTMYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTAaBUTh IEIU U

CTPOUTH KM3HECHHBIC ILJIaHBI.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS MPEAMETAa «XHUMUSD) JTOCTUTAIOTCS B €UHCTBE
y4eOHOM M BOCHUTATENBHOW JedaTesbHOCTH OpraHu3alud B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYJbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHU M
ujeagaMyi POCCUUCKOTO IPaKJaHCKOro 00IIeCcTBa, MPUHATHIME B OOIIIECTBE HOpMaMHU
U TpaBUJIaMH  TIOBEJCHHUS, CIIOCOOCTBYIOIIMMH  TpolleccaM  CaMOITO3HAHUS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH 00YJaIOIINXCS.

JInuyHOCTHBIE  pe3yJbTaThl  OCBOCHMS  IpeaMeTra  «XUMHS»  OTPaKaroT
c(hOPMHUPOBAHHOCTh OIbITA TO3HABATCIIPHOM M TPAKTUYCCKOW JCATEITbHOCTH
0o0yyJaromuxcsl M0 peain3alui NPUHSATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B

qacCTH.

1. I'pa’kaaHcKOro BOCHUTAHMSA:

OCO3HaHUSl OO0YYaloIMMHUCS CBOMX KOHCTUTYIMOHHBIX IIpaB M OOS3aHHOCTEH,
YBa)XEHHUS K 3aKOHY U MPABOMOPSAKY;
NPEICTaBIICHUS O COLIMAIIBHBIX HOPMaX U MPaBHIIaX MEXKIUYHOCTHBIX OTHOIICHUH B

KOJIJIEKTHBE;
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TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOﬁ ACATCIIbHOCTU IIPpHU CO3AdHHHU y‘-IC6HbIX
IMPOCKTOB, PCIICHUHN y‘-Ie6HBIX H IIO3HABATCIIbHBIX 3a4a4, BBIIMMOJIHCHUHN XUMHUYCCKHUX
9KCIICPUMCHTOB;

CITOCOOHOCTH TTOHMMATh H IIPpUHUMATb MOTHBBI, HAMCPCHHUA, JIOTUKY H apIr'yMCHTHI

JPYTUX MPU aHAJIM3€ Pa3INYHbIX BUJOB YU€OHOU e TEIbHOCTH;

2. Hanl/IOTH‘leCKOI‘O BOCIIMTAaHHUA:

IIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMUU;

YBOKEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYKU €CTh PE3YyJbTaT IIUTEIbHBIX
HAOJIOICHUM, KPOMOTIMBBIX KCIEPUMEHTANBHBIX MOUCKOB, IMOCTOSHHOTO TpyJa
Y4EHBIX U MMPAKTUKOB;

WHTEpeca U IO3HABATEIbHBIX MOTHBOB B IIOJYYEHUM W MOCIEAYIONIEM aHAIIU3E

MH(OpMAIUU O IEPENOBBIX TOCTHXKEHHSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA: HPABCTBEHHOTO CO3HAHUS,

ATUYECKOTO TTOBEICHUS,

CIIOCOOHOCTH OIEHUBATh CUTYAIlNU, CBA3aHHBIC C XUMUYECKUMU SBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH,;

TOTOBHOCTHU OLICHUBATH CBOE MOBEACHHUE M MOCTYIIKM CBOMX TOBApHUILEHU C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO-3HAHUE MOCJIEACTBUM ATUX MTOCTYIIKOB;

4, @opmMupoBaHUs KYJbTYPbI 310POBbSI:
MMOHUMAaHUS IIEHHOCTEH 37J0pOBOTO U 6€30MacHOr0 00pa3a >KU3HU; HEe0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (DM3UYECKOMY U TICUXUUYECKOMY

3I0POBBIO;

22



cOOJTI0IEHUS PaBWII OE30ITACHOTO OOpAICHHS C BEIIECTBAMHU B OBITY, TOBCETHEBHON
KU3HHU U B TPYIOBOM JICATEIBHOCTH;

MOHUMAaHMS I[IEHHOCTH TPaBUJI HHIUBUAYAILHOTO M KOJUIGKTUBHOTO OE€30MacHOTO
MIOBEJICHUS B CHTYaIUsIX, YTPOXKAIOIIUX 370POBBI0 W KH3HU JIFOJACH, OCO3HAHUS
MOCIICACTBHA W HENPHUATHS BPEAHBIX MPHBBIYCK (YHOTPEOJCHUS aKOTOJI,

HAapKOTHKOB, KypEHHUS);

d. TpyaoBoro BOCIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTU B Y4€OHO-UCCIIEI0BATEIHCKON NEATEILHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUJIAX ESITEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE yYaCTHE B PEIICHUU MPAKTUYECKUX 3a7ay COLMATIbHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUeHHUI0 Mpodeccruil pa3InyHoro pojia, B TOM Yuciie Ha
OCHOBE IIPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUU;

YBOXEHUSI K TPyAy, JIOOSIM Tpylda M pe3yJibTaTaM TPYAOBOH JI€STEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAIILHOW TPAeKTOpUH OOpa3oBaHUS,

Oynyiied mpodeccun U pean3alid COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM

JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XWMHUU, WHTEPECOB M MOTpPeOHOCTEH

00111eCTBa;

6. DK0JOrN4eCKOro BOCIIUTAHUS:

AKOJIOTMYECKH I1€€CO00pa3HOr0 OTHOWIEHHS K MPUPOJE, KaK HCTOYHHKY
CYILECTBOBAHMSI )KU3HU HA 3eMIIE;

NOHMMAHUA  TJOOAJBHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOsieM,  BIMSHUA
HKOHOMHYECKUX TMPOLECCOB HA COCTOSHHUE TPUPOJHON M COLMAIBHOM Cpebl;
OCO3HAHUSI HEOOXOJUMOCTH HCIONb30BAHUS JIOCTHKEHUN XUMHUHU HJiS pELICHUs

BOIIPOCOB pallMOHAJIBHOI'O IIPHUPOAO0ITIOJIb30BAHUA,
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AKTUBHOI'O HENPUATHSI NIEUCTBUM, IPUHOCSIINX BPEJ OKPYkKAIOIIEH PUPOAHOU Cpene,
YMEHUSL MPOTHO3UPOBATH  HEOJArONPUATHBIE  SKOJOTMYECKHE  IOCIIEACTBUSA
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIMYXsl Pa3BUTOTO SKOJOTHYECKOIO MBILUICHUS, YKOJIOTMYECKON KYJIbTYpPBI, OIbITa
JEATEIBHOCTH IKOJIOTMYECKOM HAIIPABICHHOCTH, YMEHHUSI PyKOBOJCTBOBATHCS UMH
B MO3HABATEIbHOW, KOMMYHUKATUBHON U COIMATIbHOM MPAKTHKE, CIOCOOHOCTH U

YMCHHA aKTHUBHO IIPOTUBOCTOATH UACOJIOTHN XGMO(i)O6I/II/I;

7. HeHHOCTH HAYYHOI'O MMO3HAHUSA .

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

MOHMMAaHUS CeIUM(UKA XUMHUHM KaK HayKd, OCO3HaHUs €€ pojii B (HOPMUPOBAHUU
palMOHANBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUH IEJIOCTHOTO TMPEACTABICHUS 00
OKPYKaIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B [IO3HAHUU TPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIICHUHU POOIeM COXPAHEHUs MPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COOOM 3HAUMMOCTU XUMUU JJII COBPEMEHHOM IUBUIM3ALIUU: B €€
T'YMaHUCTUUECKOW HANpPaBICHHOCTU M BAXXHOW POJHM B CO3JaHUM HOBOM 0a3bl
MaTepHaNIbHOU KYJIbTYPbI, PEIICHUH TJI00ATBHBIX IPOOJIEM YCTOWYHUBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, DSHEPreTHYECKOW, MHUIIEBOM U SKOJOTUYECKOU
0€30MacHOCTH, B Pa3BUTUHU MEUIIMHBI, 00ECIIEYEHNN YCIOBUN YCIICIIHOTO TpyAa U
AKOJIOTUYECKH KOMGMOPTHOM KU3HU KaXKA0T0 YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTHA: MOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIIOIh30BaTh MOTy4aeMbIe
3HAHMS JIsl aHAITN3a U OOBSICHEHUS SIBJICHUH OKPYIKAIOIIETO MUPA U MPOUCXOSIIINX
B HEM M3MEHEHUI; yMEHUS JIeJIaTh 000CHOBAaHHBIE 3aKIIIOUCHUS HA OCHOBE HAyYHBIX

($haKTOB U UMEIOIIMXCS JAHHBIX C EIBI0 TTOTYICHUS

24



AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOSATEIHHO UCIOIB30BaTh XUMUYCCKUE 3HAHUS JIJIST PEIICHHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHMIO U UCCIIE0BATENIbCKON NeATEeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHHUIO, K
aKTUBHOMY ITOJIYYCHUIO HOBBIX 3HAHUI 10 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH
MOTPEOHOCTSIIMU;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pasiuuHbIX cdepax MNpodecCHOHATBHOMI

JACATCIBHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS yUeOHOTO MpeaMeTa «XUMHUs Ha YPOBHE
cpenHero o6Omiero oOpa3oBaHMs —BKIIIOYAIOT: 3HAYUMble 1 (POpMUpPOBaHMS
MHPOBO33PEHHUS oOy4arommxcs MEXIUCUUATUINHAPHBIE (MeXIpeaMETHBIC)
OOIIIeHAYYHbIE TIOHATHSA, OTPAXAIOIIHE IETOCTHOCTh HAYYHOW KApTHUHBI MHpa H
cre-uu(uKy MeTo/0B MO3HAHUS, UCIONIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, SHEPT U, BJICHHE, IPOLIECC, CUCTEMA, HAYUHBIN (PaKT, MIPUHIIMII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCleNoBaHue, HaOI0AeHHe, W3MEPEHNE,
OKCIIEPUMEHT W Jp.); YyHHUBEpCallbHbIC Y4yeOHble JeWCTBUSA (IMO3HABaTCIIbHBIC,
KOMMYHHUKATHUBHBIE, pETYIATUBHEIE), o0ecreynBaronye (dbopmupoBaHue
(YHKIIMOHATBHOW TPAMOTHOCTH W COIHUAIBHONH KOMIETEHIIMH OO0y4aronInxcs;
CIOCOOHOCTh OOYyYalIIMXCA HKCIHOJb30BaTh OCBOEHHBIE MEKIUCUUILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE ACHCTBUS B TO3HABATEIbHON
U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIEe PE3yJIbTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCATbHBIMU YUYEOHBIMU

IMO3HABATCIIbHBIMHA, KOMMYHHUKATUBHBIMH U PCTYJIITUBHBIMHA I[CﬁCTBHHMH.
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Osnaoenue ynusepcaibHblMu yUeOHbIMU NO3ZHABAM EJTIbHBIMU OCUCH BUAMU:
1. ba3oBbIMH JIOTHYECKUMH ACHCTBUAMM:

CaMOCTOSITENIbHO (HOPMYJIMPOBATh M aKTyaIM3UPOBAThH MPOOJIEMY, BCECTOPOHHE ¢
paccMaTpuBaTh;

ONPENETATh LIENH JIEATENbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX JOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITEILHOCTH C TIOCTABJICHHBIMHU LIEJISIMU;

MCII0JIb30BaTh MPU OCBOCHUHU 3HAHWUN MPUEMBI JJOTHUYECKOTO MBIILJICHUS — BBIJICIIAThH
XapaKTepHbIC MPU3HAKU MOHATUN U YCTAHABIMBATh UX B3AUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIIME MOHATHUSA JJIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPUM ISl KiIacCU(UKAIMU BEUIECTB U XUMHUYECKUX
PEaKINii;

YCTAHABJIMBATh IMPUYUHHO-CJICICTBECHHBIC CBA3U MEXIY H3y4YacMbIMU SIBIICHUSAMU;

CTPOUTH JIOTMUECKUE PACCYKJIECHHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, MO aHAJIOTHH),

BBISIBIIATH 3aKOHOMEPHOCTH W TMPOTUBOPEYMS B PACCMATPUBAEMBIX SIBJIICHUSX,

(bopMyIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHATh B MPOLECCE TMO3HAHUSA HWCIOIB3YEMbIE B XHUMHUH CUMBOJMYECKHUE
(3HAKOBBIE) MOJICIIH, MPEOOPA30BLIBATH MOCIBHBIC MPECTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) DJIEMEHTa, XUMU4Yeckasi (hopMyiia, ypaBHEHUE XUMHUUYECKON peakiuu
— MpU PEIICHUN YUeOHBIX MMO3HABATEIIbHBIX M MPAKTHYCCKHUX 3aJ1ad, TMPUMEHSTH
HA3BaHHBIC MOJIECJILHBIC MPEACTABICHUS JJISI BBISIBIICHUSI XaPAKTEPHBIX MPU3HAKOB

HN3y49aCMbIX BCHICCTB 1 XUMHUYCCKUX peaKHHﬁ;

2. ba3oBbIMHU HccIea0BaATEILCKUMHU J€HCTBUSIMU
BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX PEAKIINIM;
dbopMynMpoBaTh LETW W 3aJa4dl HMCCIECIOBAHWSA, HWCIIONBH30BaTh IOCTaBJICHHBIC U

CaMOCTOATCIIBHO C(I)OpMy.HI/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHHA U
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OCHOBBI 111 (POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX

CYX/ICHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSATEIBHOTO IUIAHWPOBAHUS U NPOBEICHUS YYEHHUYECKHUX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMsS HAOMI0JaTh 3a XOJOM Ipolecca,
CaMOCTOATENBHO MPOTHO3UPOBATH €r0 pe3yibTaT, (hOpMyInpoBaTh 000OMIEHUS U
BBIBOJIbI OTHOCUTEJIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIENOBAHUSA, COCTABIATH
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

MpUOOpETaTh OMBIT YYEHUYECKON HCCIEI0BATENbCKOM M MPOEKTHON NIE€ATEIbHOCTH,
IPOSIBISATE CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY IIOUCKY METOJIOB

PCHIICHUA ITPAKTHYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB ITIO3HAHUS

3. Pa6oroii ¢ ungopManme: OpUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX

uHpopMaIuK (HAyqYHO-TIONYJIIpHas JUTEpATypa XUMUUYECKOTO COACPKaHNUS,

CIIpaBOYHBIE TocoOuUst, pecypchl MHTEepHETa), aHATM3UpOBaTh HH(OPMALIUIO

Pa3IUYHBIX BUJOB U (POPM IIPEICTaBIICHUS, KPUTUUYECKH OIEHUBATDH €€

JIOCTOBEPHOCTH U HEMPOTUBOPEUHUBOCTH;

(dbopMyIMpOBaTh 3aIIPOCHI ¥ PUMEHSTh PA3IMYHBIE METOIbI IPU TIOKCKE U 0TOOPE
uH(bOpMaIK, HEOOXOIMMOM JIJisi BHITIOJIHEHUS YYEOHBIX 3a71a4 OMPEIeIEHHOTO
THUTIA;

npuoopeTaTh OMBIT UCIMOJIb30BaHUSI ~ MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BRIOUPATh ONTUMANIbHYIO (DOpMY TIpEACTABICHUS HHPOPMAITUH
(cxembl, TpaduKu, TUarpaMMBbl, TaOJIUIIbI, PUCYHKH U T. I1.); UCIIOJIb30BAaTh HAYYHBII

S3BIK B KA4ECTBE CPEJICTBA MpHU paboTe ¢ XUMHUYECKOW MH(POpPMAIUCH: MPUMEHSTH

MEXIIpEIMETHBIC ((PU3NUECKHEe W MaTEeMaTHYEeCKHE) 3HAKU W CHUMBOJIBI, (DOPMYIIHI,

ab0peBuaTypbl, HOMEHKJIATYPY;
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HUCIIOJIB30BaTh U HpeO6p330BI)IBaTB 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

Osnaoenue YHUBEPCAIBHBIMU KOMMYHUKAMUBHbIMU oelicmeuamu;

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKTaeMOW TEMbI B XOJE AUAJIOTa /WU
JTUCKYCCHM,  BBICKAa3bIBaTh  HWACH, (OPMYIHPOBATH  CBOM  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKCHHOH 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEHd  pe3yJbTaTOB  IO3HABATEIBHON  JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITIOJTHEHUH
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PadOTHl MO0 MCCICIOBAHUIO CBOWCTB
M3Y9aeMbIX BEIIECTB, pEeATU3aANK Y4eOHOTO TIPOeKTa M (HOPMYIUPOBATH BHIBOJIBI
M0 pe3ynbTaTaM MPOBEAEHHBIX HMCCICIOBAHUN TMYTEM COTJIACOBAHUS TO3WIUN B
X0J1€ 00CYXX/IeHUSI 1 00OMEHA MHEHUSIMU.

Osnadenue ynugepcanbHvIMu pezyiAmueHbIMU OCUCMEUAMU: CAMOCTOSITEIBHO
IUTAHUPOBATh U OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO JACSATEIBHOCTD, OMpEnessa e
Heau W 3a7a4d, KOHTPOJIMPOBATH M IO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
npeJiIaraeMblil alrOPUTM JICUCTBU MTPH BBHITTOJTHEHUH YY€OHBIX U UCCIIEIOBATEIHCKUX
3a/1a4, BEIOMpaTh Hanbosee 3HPEeKTUBHBIN CIOCOO X pEUIeHUs ¢ YUYETOM TOTYICHUS
HOBBIX 3HAHHUM O BEIIECTBAX U XUMUUYECKHUX PEAKIIHSIX;

OCYIIECTBJISITh CAaMOKOHTPOJb CBOEH JESITENIBHOCTH Ha OCHOBE CaMOaHalM3a W

CaMOOILIEHKH.

MNPEIMETHBIE PE3YJBTATHI

[TpenMeTHBIC pe3yJIbTaThl OCBOSHHS MPOTPaAMMBI CPEIHET0 00IIEro 00pa30BaHus 110
XUMHH Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha OOCCICUEHHE IPEHMYIIECTBEHHO
o01eo0pazoBaTebHON U OOIIEKYJIBTYPHOM MOATOTOBKU oOydarommxcs. OHu
BKJTIOUAIOT: crienuduyueckue Ui ydeOHOro mpeameTra «XWMHs) HAayYHbIC 3HAHHS,

YMEHUS M CIMOCOOBI JACHCTBUN MO OCBOEHHUIO, MHTEPIIPETAIMU U TPEOOPa30BAHUIO
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3HaHHﬁ, BHU/BI ACATCIbHOCTH 110 IMMOJYYCHHNIO HOBOI'O 3HAHWA U IIPUMCHCHHIO 3HAaHUU B

Pa3INYHbIX yqe6HBIX " PCAJIbHBIX JKU3HCHHBIX CUTYAlIUAX, CBA3AHHLIX C XUMUEH.

B ImporpaMme 1o XuMHnHu IpCAMCTHBIC PC3YIIbTAThI IIPCACTABIICHBI II0 I'OJdaM

U3yUYeHUs KaK Ha 0a30BOM, TaK M HA Y21y 01EHHOM YPOBHSX (BBIIEICHO KYPCUBOM).

B 10 kaacce NpeaAMETHLIC PE3YJIbTAThI 0OCBOCHHUSA Kypca «OpraanecKaﬂ XUMMUD»

oTpaKkaroT:

1)

2)

cghopmuposanHocms ~ npedcmaegneHui: 0 ~ XUMHUYECKOM  COCTaBIIAIONICH
€CTECTBEHHOHAYYHO! KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUI TPUPOIBL,
B (OPMUPOBAHHWU MBIIUIEHUS U KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOAUMOMN JIJIsl PEIICHUsI MPAKTUYECKUX 3a]ad U SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOUIEHHSI K CBOEMY 3/10POBbIO U IIPUPOJIHOM Cpee;

enadeHue CUCTEMOM XUMUYECKUX 3HAHM, KOTOpast BKJIFOYAET:
OCHOBOIIOJAralolMe MOHATUS (XUMHUYECKUI JJIEMEHT, aToM, D3JIEKTPOHHas
000JI04Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMUUECKast
CBSI3b, CTPYKTypHas (popmyna (pa3BépHyTas U COKpalEHHAs), MOJIb, MOJIIpHAs
Macca, MOJISIpHBIA OOBEM, YIJIEPOAHBIM CKeJleT, (YyHKIMOHAJIbHAs TpYIIa,
paguKall, U30MEPUS, U30MEPBI, TOMOJIOTHYECKUN PSAI, TOMOJIOTH, YIJIEBOAOPOMBL,
KHUCJIOPOJA- M a30TCOJEpKAIIUE COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COSUHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOCHUS
opranuueckux BemecTB A. M. byTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU; MUPOBO33PEHUYECKHE 3HAHWA,
JeXallue B OCHOBE IMOHMMAaHWA NPUYMHHOCTH W CUCTEMHOCTH XMMHYECKHX
SBJIEHUH, (HAKTOJIOrMYECKUE CBEICHUS O CBOWCTBAX, COCTaBe, IOJYYCHUU WU
0€30MacHOM HCIOJIb30BAaHUHM BaKHEUIINX OPraHMYECKHX BEUIECTB B OBITY U

HpaKTquCKOﬁ ACATCIIBHOCTHU YC€JIOBCKA,
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3)

4)

5)

6)

chopmupo8anHocms yMeHUll  6blAGNAMb XapaKTepHblEe TMPU3HAKU TOHSATHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCNOIb3068aNb COOTBETCTBYIOUIUE MTOHATHS TPU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYECKUX COCTMHEHUN;
chopmMupo6anHocCms  YMeHUll UCHOIb308aMb XUMUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyaT OpraHWYECKUX BEIIECTB W YpPaBHEHWHA XWMHUYECKHX PEaKITUi;
U320MasaIU8aAmMs MOJCIIN MOJIEKYJT OPTaHUYECKUX BEIIECTB ISl WJLIFOCTPALIMU UX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

cghopmuposanHocms  yMeHUull  YCmaHaenueams TPUHAMIECKHOCTb H3YyUYEHHBIX
OpPraHUYECKUX BEHIECTB IO HMX COCTAaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne COCNUMHEHHM (YIJIeBOJOPObl, KHUCIOPOJ- M a30TCOJEpIKaIIHe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIC COCIWHEHHUA); O0aséambs WM Ha3BaHUS I10
cuctematudyeckoil Homenkiarype (IUPAC), a Ttakxke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSl OTJEIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMWICH, alleTHJICH,
ATUJICHTJIMKOb, TJIULEPUH, PeHos, popMalIbAETUl, alleTAIbICTU]l, MypaBbUHAs
KHMCJIOTa, YKCYCHAsI KHCJIOTA, OJIEMHOBAsl KUCJI0Ta, CTEAPUHOBAsK KUCJI0Ta, III0K034,
bpyKTO3a, Kpaxmal, eJTt0JI03a, TIUIHH);

cghopmuposanHocmes  ymeHus  onpeodeisimv  BUIbl XUMUYECKOHM CBSI3UM B
OpTraHUYECKUX COEAUHEHUSX (OAUHAPHBIE U KPAaTHBIE), KOBANEHMHAS U UOHHAS
C6513b, 0- U P-C6513U, B00OPOOHASL C8A3b);

chopMUpOBAHHOCMb  YMEHUSL NOOMEEPHCOAMb HA  KOHKPEMHbIX NpUMepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2aHUYeCKUX COeOUHEeHUll
om KpamHocmu U muna KOBANeHMHOU CEA3U (0- U T-CE5A3U), 63AUMHO20 GIUSHUSL

amomos u cpynn amomoes 6 MoJjaeKyiax,
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7)

8)

9)

chopmMupo8anHocmy  YMeHUsi NpuMeHsAmb TOJNOKEHUS TEOpPUH CTPOCHUSA
oprannueckux BemiectB A. M. ByTtiiepoBa miis 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHECHHSI MacChl BEIIECTB;
CchOpMUPOBAHHOCIb YMEHUI XAPAKMepU308ams COCTaB, CTpOSHUE, PU3UIECKIE U
XUMUYECKAE CBOWCTBA THUIHWYHBIX TIPEJICTABUTENCH Ppa3IWYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, dTHJICH, MPOIUJICH, alleTUiIeH, OyTtanuenl,3,
MeTunOyTaanen-1,3, 6eH30:1, METaHOJI, STaHOJI, STHJICHTJIMKOJIb, TIUIEPUH, (DEHOT,
areTaNbICTH I, MypaBbUHASI U YKCYCHAsI KHCIIOTHI, TJIFOK03a, KpaxMaJl, IeJUTI0I03a,
AMUHOYKCYCHAsl KUCJIOTA); ULIHOCMPUPO8ans TEHETUYECKYIO CBSI3b MEXKy HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PpEaKIMi C HCIOIb30BaHUEM
CTPYKTYPHBIX (OpMYIT;

CHOPMUPOBAHHOCINbL YMEHUL XAPaKMepu3o8ams cocmas, cmpoenue, guzuieckue
U XUMU4ecKue CBOUCMEa MUNUYHBIX NpeOCmagumenei pa3iuyHblX Kiaccog8
Op2aHU4ecKux ewjecms. aiKaHos, YUKI0AIKAHO8, alIKeHO8, AIKAOUEHO8, AIKUHOS,
APOMAMUYECKUX Y2lleB000P0008, CHUPMOS8, aAlb0e2Ud08, KemoOHO08, KapOOHOB8bIX
KUCTIOM, NPOCMbBIX U CIONCHLIX IPUPOS, IHCUPOS8, HUMPOCOEOUHEHUL U AMUHOB,
AMUHOKUCTIOM,  0elKos8,  Venegodo8  (MOHO-, Ou- U  NOJUCAXAPUOOB);
ULIIOCMPUPOBAMb  2EHEMUYECKYI0  C643b  MedNHCOY  HUMU  YPAGHEHUAMU
COOMBEMCMBYIOWUX XUMUYECKUX Peakyuti ¢ UCNOIb308AHUEM CMPYKMYPHbLIX
dopmyn;

CchOpMUPOBAHHOCMb YMEHUS XApaKmepu308ams WUCTOYHUKU YTIEBOJIOPOIHOTO
ChIpbs (HEPTh, TPUPOAHBIN T'a3, YTOJb), CHOCOOBI X MEPEPAOOTKU U MPAKTUUECKOE

pUMEHEHUE POAYKTOB MepepadboTKH;

10)cpopmuposannocms  ymenuti  npo6oOumv — BBIUUCICHUS 10  XUMHYCCKHM

ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOHOIO BEIIECTBA WJIM MPOYKTa
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peakuu TO W3BECTHBIM Macce, 00BhEMY, KOJIWYECTBY OJHOTO W3 HCXOJHBIX
BEIIICCTB MJTU MPOTYKTOB PEAKIINN);

11) cchopmuposannocme ymenutl 6radems CUCTEMON 3HAHHH 00 OCHOBHBIX METOIaX
HAyYHOTO TIO3HAHUWA, WCIOJB3YEMbIX B XUMHUU TPHU HU3YYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUH (HaOII0IcHUE, M3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCNOIb308aMb CUCTEMHBIC XWMHUYECKHE 3HAHUSA U1l TPUHATUS PEIICHHH B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEHIECTBAMH H WX
IPUMEHEHHUEM;
chopmuposanHocmy  61A0€HUS CUCMEMOU 3HAHULL O eCcmecm8eHHOHAYYHbIX
Memooax NO3HAHUSL — HAOIIOOEHUU, UBMEPEeHUU, MOOETUPOBAHUL, IKCNEPUMEHME
(peanvrhom u MbICTIEHHOM) U YMeHUs. NPUMEHSAMb MU 3HAHUSL,

chopMUpPOBaAHHOCb  YMEHUS NPUMEHAMb OCHOBHble ONepayul MulCIUMeNbHOL

0esimeNbHOCIU — AHAIU3 U CUHMe3, CpasHeHue, 0000weHue, CUCMeMamu3ayuro,

8blAGIEeHUE NPUYUHHO-CIIEOCMBEHHBIX C853ell — OJIs1 U3VUEHUsl CBOUCME Geulecms U

XUMUYECKUX PeaKyuil,

12)chopmuposannocme  ymenuii cobniodams npasuia TOIH30BAHUS XHUMHUYCCKOM
MOCYJIOM W J1TabopaTOpHBIM OOOpPYJOBAaHHMEM, a TaKXKe MpaBuia OOparieHus ¢
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

13)cpopmuposannocms  ymenull  naanuposamv M GbINOIHAMbL  XUMHUYECKUH
AKCIIEPUMEHT (TIPEBpAIIEHUST OPTAaHUYECKHUX BEIICCTB IMPU HATPEBAHUH, TIOJTyUYCHUE
STWJIEHA W W3YyYCHHUE €ro CBOWMCTB, KAUYE€CTBEHHBIC PEAKIMU OPTaHMYECKUX
BEIIIECTB, JIeHATypalusi OCJIKOB NMpPHU HArpEeBaHWM, IIBETHBIC PEAKIIMU OCJIKOB) B
COOTBETCTBHHM C TpaBUJaMUd TEXHUKH OE30MacCHOCTH TIpH OOpamieHuu ¢

BEII[ECTBAMH U JJAOOPATOPHBIM O0OPYIAOBAHUEM, NPeOCMAsIsimsb PE3yIbTaThl
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XUMHYECKOT0 IKCIEpPUMEHTa B (popMe 3alncu ypaBHEHH COOTBETCTBYIOIINUX
peakuuii u popmynuposams BHIBOABI HA OCHOBE ATHX
pe3yIbTaToB;
copmMupo8aHHoCmy YMEHUl. CAMOCMOSIMENbHO NIAHUPOBAMb U HPOBOOUNb
XUMUYECKUU IKCNepUMeHm (nonyueHue u u3yueHue Ce0UCME OpeaHUYecKUX
sewecms, KAyeCcmeeHHvle peakyuu yenes000p0008 pPA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPHCAWUX OP2AHUYECKUX BeUecms, peuleHue IKCNepUMEHMANbHBIX
3a0ay NO pPACNO3HABAHUIO OP2AHUYECKUX 6ewjecms) ¢ cobnodeHueM npasui
be3onacno2o obpawenuss ¢ euwjecmeamu U aabopamopHuiM 000pY008aAHUEM,
Gopmyruposame  yenvb UCCIEO08AHUSL, NPeOCMAsIAmb 6 pPA3IUYHOU (opme
pe3yIbmamsl IKCHEPUMEHMA, AHATUZUPOBAMb U OYEHUBAMb UX OOCOBEPHOCIb,

14)cpopmuposannocms — ymenuti  KpUMuUYecKu — aHAIU3UPO8amb  XUMHYECKYIO
H(pOpMaIHIO, OJIy4aeMyI0 U3 pa3HbIX ncTouHukoB (CMU, UuTepHeT u ap.);
copmMUpo8aHHOCMb  YMEHUU:  OCYUWeCmeIsimsb  YeleHANPAasieHHblll  NOUCK
XUMUYECKOU UHGOpMayuy 8 pasiutuHbIX UCMOYHUKAX (HAYYHAS U Y4eOHO-HaAYYHAs
numepamypa, CMHU, Unmepnem u Op.), Kpumuyecku aHaIUu3upo8ams XUMUYECKYIO
ungopmayuio, nepepabamvigamev €€ U UCNOIL308AMb 8 COOMBEMCMBUU C
nocmaeieHHoll yuebHol 3adayell

15) cqpopmuposannocmo YMeHul cobnrdams npasuna HKOJIOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JAEATEIBHOCTH B LEJAX
COXPaHEHHUSI CBOETO 37I0POBbSI U OKPYXAIOIIEH MPUPOAHON CPEIbI; 0CO3HABAMDb
OMAaCHOCTh BO3JCHUCTBUS HAa JKUBBIC OPTaHU3MBI OMpPENEIEHHBIX OPraHUYECKUX
BELECTB, MoHUMAas cmbicn Tnokazarens [IJAK (mpenensHoil momycTumoit
KOHIICHTpAIlUU), HOACHAMb, HA TpHUMEpax CIMOCOObl  yMEHBIIEHUS |

MpeI0TBPAIICHUS X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa,;
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AHATUBUPOBAMb  YEIeCOOOPAZHOCTL  NPUMEHEHUsL OP2AHUYEeCKUX 6eujecmes 6
APOMBIULEHHOCMU U 8 ObIMY ¢ MOYKU 3PEHUSL COOMHOULEHUS. PUCK-NOIb3d

16) 1t oOydaromuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHMS BEIIECTB H
XHUMHYECKHX SIBJIICHUI;

17) 1t cinenbIX ¥ CIabOBMASIINX O0YYAIOIMINXCS: YMEHHE UCIOJIL30BaTh PelIbe(HO

TOUEUHYIO cucTeMy o0o3HaueHuii JI. bpaitna mist 3anucu xumMuueckux Gopmyi.

B 11 knacce npeaMeTHbIE pe3yabTaThl 0CBOeHHs Kypca «O0mas u

HEOPraHM4YeCKasi XUMHU» OTPAKAKOT:

1) cpopmuposannocms  npeocmasienutl: O  XUMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUW KapTHUHBI MHpA, POJIM XUMHUM B TO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS U  KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM TS pEIISHUsI MPAKTUYECKUX 3a/1au
U DKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOTHOM
cpene;

2) enadenue CUCTEMOU XUMHYECKHUX 3HaHUH, KoTopast BKJTFOYAET:
OCHOBOTIOJIAralONINE MOHATUS (XUMUYECKUN JJIEMEHT, aToMm, u30Tom, S-, P-,
dasIeKTpOHHBIE OpOWTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b
(KOBaJICHTHAsA, HOHHAS, METAINTUYECKAs, BOJIOPOIHAS ), KpUCTAJUIMYECKAs pelIETKa,
TUAMBl XMMHYECKUX  PEAKIUil, PacTBOp, DJJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON pEeaKIuu, XMMHUYECKOE PABHOBECUE; TEOPUHU M 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON JTHUCconManuu, nepuoanyeckuii 3akon J[. M. Menneneena,
3aKOH COXPaHEHMsI MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaIleHUs dYHEPTUU
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3)

4)

5)

IpU XUMHYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHUI SI3BIK XUMHH,
MHUPOBO33PEHUYCCKHEC 3HAHMS, JICKAINE B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHYCCKHUX SIBICHHM, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJTYYCHUH ¥ 0€301TaCHOM MCIIOJIb30BAaHUH BAKHEHIIIMX HEOPTAaHUICCKUX
BEIIECTB B OBITY U MPAKTUIECKON JEATETLHOCTH YEIIOBEKA,;

coepemeHnble  NpeocmasieHus O CMpOeHuu  8ewjecmea HaA — AMOMHOM,
UOHHOMOJEKYIAIPHOM U HAOMOIEKYAAPHOM YPOBHSX, NPEOCMABIeHUsL O MEXAHUIMAX
XUMUYECKUX peaKyutl, mepMOOUHAMUYECKUX U KUHEMUUECKUX 3AKOHOMEPHOCHX
UX NPOMEKAHUs, 0 XUMUYECKOM PABHOBECUU, PACTNEOPAX U OUCIEPCHBIX CUCTNEMAX,
Gaxmonozuueckue ceedeHuUsi 0 COUCMBAX, cOCmage, NOIVHeHuUu U Oe30nacHOM
UCNONIL30BAHUU BANCHEUIUUUX HEOP2AHUYECKUX 8eujecs 8 Obimy U npaKmuieckou
O0esimenbHOCMU — YeloBeKd,  OOWUX — HAYYHbIX — NPUHYUNAX — XUMUYECKO20
npouU3800Ccmea;

chopmupoganHocms  yMeHull  6blAGNAMbL XapPAKTEPHbIE TPU3HAKH TOHATHUH,
YCMaHasIueams UX B3auMOCBSI3b, UCNOIb308aNb COOTBETCTBYIOIIUE TOHITHS TIPU
ONKMCAHUH HEOPTAHUUECKUX BEIIECTB U UX MPEBPAICHU;

chopmuposanHocms  yMeHull UCHOIb3086aMb XUMHUYECKYI0 CHMBOJIUKY JUIS
coctaBieHuss (opMysnT BEHIECTB HM  ypaBHEHUN  XWMUYECKHX  PEaAKIUH;
cucremaTrueckyto HomeHknatypy (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIbHBIX
HEOPTaHWYECKUX BeEIIeCTB (YrapHbId Tra3, YIJICKHUCIBIA Ta3, aMMHaK, TalI¢Has
W3BECTh, HETAIEHAS U3BECTh, MUThEBAS COMA, TUPHUT H JIP.);

chopmuposanHocms yMeHul onpeoensms BAJIEHTHOCTb M CTENEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHCHHSIX PA3JIMYHOTO COCTaBa; BUJ XUMHUYECKOU
CBsI3M (KOBAJICHTHAsI, MOHHAsI, METaJUTMUECKasi, BOJOPOAHAS) B COCTMHCHUSIX; THIT

KPUCTAJUIMUECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJIApHas,
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6)

7)

8)

MOHHAs, METAJUIMYECKas ); XapaKTep Cpelibl B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX
COCJIMHCHUM;

chopmuposanHocms yMeHusi 00bACHAMb 3ABUCUMOCHb CBOUCME Beujecms Om
8UO0A XUMUYECKOU C83U U MUNA KPUCMANIUYEeCKOU peuémKu, 0OMeHHbIl U
OOHOPHO-AKYENMOPHBIL MEXAHUZMbL 00PA308AHUSL KOBAICHMHOU CB53U;
chopmuposanHocms YMeHUll yCmanasiueams MPUHAAJIC)KHOCTh HEOPTaHMYECKUX
BEIIIECTB 10 X COCTABY K ONMPEICIEHHOMY KJIacCy/TpyIIne COeAMHEHUN (MPOCThIE
BEIIIECTBA — METAJUIbI 1 HEMETAJIJIbl, OKCHJIbI, OCHOBAHHS, KUCIOTHI, aM(pOTepHbIC
THJIPOKCHJIBI, COJIN);

chopmuposanHocms yMeHull: Kiaccupuyuposams. Heop2aHuyecKue ewecmed no
ux cocmasy, Xumudeckue peakyuu no pasiuyHblM NPUHAKAM (YUCTy U cOCmagy
peazupyiowux eeujecms, meniogomy 3ghgexmy peaxyuu, U3MeHeHUr cmenexell
OKUCTIEHUsl INeMEeHmMOo8, 00pamuMocCmu, Y4acmur Kamaiuzamopa u m.n.);
CAMOCMOSIMENIbHO  8blOUPAMb  OCHOBAHUSL U Kpumepuu 01 Klaccugukayuu
U3VUACMBIX EULECB U XUMUYECKUX PeaKyull;

chopmuposanHoCms yMeHUll packpvléams CMBICI TIeproandeckoro 3akoHa /. U.
MeHeneeBa 1 IEMOHCTPUPOBATH €0 CHCTEMATHU3UPYIOINIYI0, OOBSICHUTEILHYIO U
MPOTHOCTHYECKYIO (DYHKIINU;

chopmuposanHoCms YMEHUll Xapakmepu3oeams SJICKTPOHHOE CTPOSHHE aTOMOB
XUMHYECKUX 3JeMEeHTOB 1—4 nepuonoB Ileproandeckor CUCTEMbl XUMHUYECKUX
sanemeHToB J[. M. MennesneeBa, HMCIONb3ys MOHATHSA «S-, P-, O-3JEKTPOHHBIC
OpOUTAIINY», «IHEPTETHUCCKUE YPOBHNY; 00bACHAMb 3aKOHOMEPHOCTH M3MECHCHUS
CBOWCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU MO NEPUOJAaM WU TpyHIam
ITepuoanueckon cucTeMbl XUMHYECKUX diieMeHTOB [l. 1. Menneneena;

«OCHOBHOE U 8030VIHCOEHHOE dHepeemuyecKue COCMOSAHUS amomay, 00bACHAMb

3AKOHOMEPHOCMU USMEHEHUA CBOLICME XUMUYECKUX INeMEHMO8 U UX COCOUHEHUL
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9)

no nepuooam u epynnam Ilepuoouueckoti cucmemot /| 1 Menoeneesa, sanenmmvie
B03MONCHOCMU  AMOMO8 IJIEMEHMO8 HA OCHO8E CMPOCHUS UX IAEKMPOHHLIX
o0bonouex

cpopmuposannocms  ymenuti  xapakmepuzosams  (onucvieams) — o0IIHE
XMMHYECKHE CBOHCTBA HEOPraHMYECKHUX BEINECTB  Pa3jIMUHBIX  KJIACCOB;
noomeepxcoams CyIeCTBOBAHUE IEHETHUECKOMN CBSI3U MKy HEOPraHHYCCKUMU
BEIICCTBAMH C TIOMOIIIBIO YPABHEHHUH COOTBETCTBYIOIIMX XHMHUYSCKUX PEaKITUH;
cpopmuposannocmo YMeHus. PACKpbLEamy CYUWHOCTD!
OKUCTUMENIbHOBOCCMAHOBUMENLHBIX — PeaKyutl  noCPeoCmeomM  COCMABIEHUs.
ONEKMPOHH020 bananca >mux peakyull, peakyuli UOHHO 20 0OMeHa nymém
COCMABIEHUS UX NOJHBIX U COKDAWEHHBIX UOHHBIX YPAGHEHULL, PeaKyull 2uOpoau3d;
peaxkyuil KOMNAeKcoobpazosanus (Ha npumepe 2UOPOKCOKOMNIEKCO8 UUHKA U

ANFOMUHUS);

10)cpopmuposannocmes  ymenusi Kiaccupuyuposams XUMHYCCKHUE PEAKIHH 10

pa3TUYHBIM MPU3HAKAM (YUCITYy W COCTaBy PEardpyIOIIUX BEIIECTB, TCINIOBOMY
ahdeKTy peakiuu, U3MECHEHUIO CTEICHEW OKHCICHHUS 3JIEMEHTOB, OOPaTUMOCTH

peakiuy, y4acTUIO KaTajanu3aTropa);

11) cqpopmuposannocms ymenuii cocmasisims ypaBHEHUS PEAKIHA pa3IUYHBIX THIIOB,;

MOJIHBIE Y COKpPALIEHHBIE YPaBHEHUSI PEaKLUii HOHHOTO OOMEHa,

YUUTBIBaA YCJIOBUS, IIPU KOTOPLIX 3TU PCAKIIUU UAYT JO KOHIA,

12)chopmuposannocme  ymenuti  npo6ooums  PEaKUUH,  IMOITBEPIKIAOIINC

KAUECTBCHHBI COCTAaB DPA3JIMYHBIX HEOPTraHWYECKHUX BELIECTB; PACHO3HABAMDb
ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX

BEIIIECTB;
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13) cghopmuposannocme yMeHuu packpvigams CYIIHOCTb
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX ~ PEAKIMil  TMOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajaHca ATUX PEAKIINIA;

14) cchopmuposannocmes ymenuil 00bsCcHAMb 3aBUCUMOCTD CKOPOCTH XHMHYECKOM
pPEaKIy OT Pa3INYHBIX (PaKTOPOB; XapaKTEP CMEIIECHUS XHMHUYECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHEIIIHero Bo3jekcTBus (nmpuniwmn Jle [llaTense);
chopmuposanHocms — yMeHus — OOBACHAMb  3AKOHOMEPHOCMU — NPOMeEKAHUS
XUMUYECKUX PeaKyull ¢ Y4émom Ux dHepeemudeckKux Xapakmepucmux, XxapaKxmep
UBMEHEHUsI CKOPOCMU XUMUYECKOU peakyuu 6 3a8UCUMOCIU Om DPA3TUYHBIX
gdaxkmopos, a makdce xapakmep CMeWjeHUss XUMUUECKO20 PAGHO8ecUsl NOO
GRUSHUEM BHEeWHUX 8030eticmautl (npunyun Jle [llamenve),

15)cghopmuposannocmes  ymenuti  xapaxmepuzoéams ~ XUMHYECKHE  IPOIIECCHI,

JeXKale B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs] CEPHOU KHCIIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTh MPEJCTaBICHUNA 00 OOIIUX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BOJICTBA;
ChOpMUPOBAHHOCMb YMEHUS XAPAKMEPU308AMb XUMUYECKUe Peakyuu, jexcaujue
8 OCHOBE NPOMBIULIEHHO20 NOJIYYeHUsl CEPHOU KUCTIOMbl, AMMUAKA, 00Wue HayUHble
NPUHYUNBL  XUMUYECKUX  NPOU3BOOCMSE,  YelecooOpa3sHoCmy — NPUMEHEHUs.
HEOp2aHU4ecKux 6eujecms 6 NPOMbIULIEHHOCMU U 8 Oblm)y ¢ MOYKU 3DeHUsl
COOMHOULEHUSI PUCK-NOIb3A,

16) cdhopmuposannocmes  ymenuti  npo8oOums BBIYUCICHUS C HCIOJIb30BAaHHUEM
MOHATHUSL «MaccoBasi JI0JIs BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHM Ta30B
PU XUMUYECKHUX PEAKITUAX, MACChl BEIIECTBA WM 00bEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TETUIOBOTO 3¢ (deKTa peakiry Ha OCHOBE 3aKOHOB COXPAHECHUSI MAaCCh

BCHICCTB, MMPCBPAICHUA U COXPAaHCHUA DHCPTHUH,
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CHOPMUPOBAHHOCINL YMEHUS NPOBOOUMb PACYEMbL: C UCNONb308AHUEM NOHAMULL
«maccosas 00/ 8ewecmsd 68 pacmeopey U «MOJAPHAS KOHYEHMPAYUs», MAaccol
sewecmsa ui 006véMa 2aza no U38eCMHOMY KOIUYECmB)Y Geujecmea, macce uiu
00bEMY 00HO20 U3 YHACMBYIOWUX 8 peaKyuu eeujecms, menioso2o d¢)gexma
peaxkyuu; 3Ha4eHus 8000POOHO20 NOKA3AMeNs PACMEOPO8 KUCIOM U wjeioyell ¢
U3BECHOU CMeneHblo Ouccoyuayuu; maccol (00véma, Koaudecmsea 6eujecmea)
NPOOYKMA peaxkyuu, eciu 00OHO U3 UCXOOHBIX Geujecms 0aHo 8 8ude pacmeopd C
ONPeOenéHHoU MAcco8oll O0Jell pacCmEOPEHHO20 8eujecmea Ul 0aHo 8 u3bvimke
(umeem npumecu); OOaU B8bIXOO0A NPOOVKMA pearyuu; O0OBLEMHBIX OMHOWEHUU
2a308,

17)cpopmuposannocmes ymenuii cobmodams npasuiia TOJIb30BaHUS XHMHUYECKOM
NOCYJI0Ol M J1abOpaTOpHBIM OOOpPYAOBAHHMEM, a TaKXKe IpaBuia OOpalieHus ¢
BCII[ECTBAMH B COOTBETCTBUM C WHCTPYKITUSIMH TIO0 BBITIOJHEHHUIO JTaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

18)cpopmuposannocms  ymenuil  nAGHUPOBAMb U 6bINOJHAMbL — XUMHYCCKHUI
IKCIIEPUMEHT (pa3jioKeHHe MEPOKCHIa BOAOPOJa B MPUCYTCTBUM KaTalIM3aTopa,
OTpEJICTICHHE CpPEeIbl PACTBOPOB BEHIECTB C TOMOIIBI0 YHHUBEPCATHHOTO
WHUKATOPa, BIUSHUAE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOW PEaKIUH,
peakiiui MOHHOTO OOMEHa, KaueCTBEHHBIC pEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHMUS; pElICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 IO
teMam «Metamuib»y U «HemeTamne») B COOTBETCTBUM C TMPaBWIAMU TEXHUKH
0e30MacHOCTH MpU 0OPaIEHUH € BEIIECTBAMH U J1a00paTOPHBIM 000pYAOBaHUEM,
npeocmasiaimes Pe3yiabTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opme 3ammcu
YpaBHEHUH COOTBETCTBYIOIINUX PEAKIUN M opmynuposams BBIBOJIBI Ha OCHOBE

9TUX PE3YJbTATOB,
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CchOpMUPOBAHHOCMb  YMEHUL. CAMOCMOSIMENbHO NIAHUPO8AMb U NPOBOOUMb
XuMuyeckuli  9KCnepumenm  (nposedenue  peakyuii — UOHHO20  0OMeEHaA,
noomeepoicoeHue  KauecmeeHHo20  coCmasa  HeoOpeaHu4yecKux  6eujecms,
onpeoeneHue cpedbl pacmeopo8 8euecms ¢ NOMOWbI0 UHOUKAMOPO8; U3yueHue
BIUAHUSL PA3TUYHBIX (PAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu; peuleHue
9KCNEepPUMEHMANbHbIX 3a0ay no memam «Memannery u «Hememannvy) c
coonooenuem npasusl 6e30nacHo20 0OpaweHus ¢ geuecmeamu U 1ao0pamopHvim
obopyoosanuem, opmyruposams yeib  UCCLEO08AHUS, NPEeOCMAsIams 8
DpasiuuHou opme pe3yrbmamsl IKCHEPUMEHMA, AHATUSUPOBAMb U OYEHUBAMb
UxX 00CMOBEPHOCHIb,

19)cpopmuposannocms  ymenuti  Kpumuyecku — aHAIU3UPO8amb — XUMHYECKYIO
MH(pOpMaIHIO, OJIYy4aeMyI0 U3 pa3HbIX ncTouHukoB (CMU, UuTepHeT u ap.);

20) chopmuposannocmo yMeHuil cobnrodams npasuna HKOJIOTUYECKU
LEJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYIAOBOM JAEATEIBHOCTH B IENSAX
COXpaHEHUsI CBOETO 3/I0POBbsl U OKpYXKaloLeH MPUPOJIHON Cpeabl; OCO3HABATh
OMMACHOCTb BO3JICMCTBUSI HA dKUBBIE OPTAHU3MBbI OIPEAEIIEHHBIX BEIIECTB, TOHUMAs
cmbici nokazarens [IJIK (mpenenbHol JOMyCTUMOM KOHLIEHTPALINM), HOSCHAMb HA
npUMepax CrocoObl YMEHbUICHUS U MPEIOTBPALICHUS UX BPEIHOTO BO3JEHCTBUS
Ha OpraHU3M YEJIOBEKa;

CchoOpMUPOBAHHOCIbL Y MeEHUll: CcoOM00ams Npasuiad NOAb308AHUSL XUMUYECKOU
nocyoou u J1abopamopHviM 000pyOo8aHuem, ooOpaujeHus ¢ 6euwecmeamu 6
COOMBEMCMBUU C UHCMPYKYUSIMU NO BbINOJHEHUIO 1AOOPAMOPHBIX XUMUYECKUX
ONbBIMOB, IKOJIO2UYECKU UYenecoobpasnoco nogedeHuss 6 0vbimy u mpyoosol
0esIMeNbHOCIMU 8 YEAX COXPAHEHUSL C80e20 300P08bS, OKPYICAIowel NPupoOHOL
cpeodbl U OOCMUdICEHUs €€ YCMOUYUB020 pPA36UMUsl, OCO3HABAMb ONACHOCHb
MOKCUHECKO20 OCUCMBUsL HA JHCUBLLE OP2AHUIMbL ONPEOECTIEHHBIX HeOPSAHUYECKUX

seujecms, novumas cmvici nokazamensa I1J{K (npedenvnoii oonycmumoii
40



KOHYeHmpayuu), cghopmuposannocmo VMEHU: oCyuecmenimo
YeneHanpasienHblll NOUCK XUMUYECKOU UHDOpMAyuU 6 pa3iuyHblX UCIOYHUKAX
(hayunas u yuebno-nayunas aumepamypa, CMHU, Unmepuem u 0p ), kpumuuecku
AHAUZUPOBATNL XUMUYECKYIO UHOpMayulo, nepepadbamuiéams eé u
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABIIEHHOU Y4eOHOU 3a0ayeli

21)uis  0OydYarommMxcs ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSAMH 37I0POBbSI: yMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

22) Ui CHETbIX M CIa0OBUIAIINX O0YYArOIIUXCS: YMEHHE UCIOJIb30BaTh Pelibe(hHO
TOYEUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anmucu xumMudeckux (Gpopmyi.
PesynbraThl 0OydyeHHMs Ha 0a30BOM YypOBHE OpPHUEHTHUPOBAHbI Ha OOIIYIO
(YHKIIMOHATBHYIO ~ TPAaMOTHOCTb,  MOJIydeHHE  KOMIIETEHTHOCTEH st
MOBCEIHEBHON JKM3HU MW 00mero pa3Butus. Pe3ynbraThl 00y4YeHUs] Ha
yIIyOJIEHHOM YpOBHE OpPUEHTUPOBAHBI HAa TMOJYYEHHE KOMIIETEHTHOCTEHM Jis
MOCJIEAYIOIIEH

npo¢eCCUOHAIBHOM JIEATEIbHOCTH KaK B paMKaxX JJaHHOU MPeIMETHOM 001acTH, TaK U

B CMEXHBIX C HEH 00J1acTAX.
COJAEP KXAHHUE YYEBHOI'O IPEAMETA «XUMMSI»

10 KJIACC « OPTAHUYECKAS XUMUSI» BA3OBBI YPOBEHD

Teoperuyeckne 0CHOBBI OPraHUYeCKOH XUMHHT

IIpeameT OpraHMYecKOW XWUMHHU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAUYCHHE B
MOJIyYEHUM HOBBIX BEIIECTB W MaTepHaoB. Teopusi CTPOEHUS OpraHUYECKUX
coenuHennii A. M. bytiepoBa, e€ ocHOBHbIE NOJIOKEeHUS. CTpyKTypHbIe (HOPMYIIbI
OpraHUYeCcKUX BelIeCTB. [ 'oMoiorusi, n3oMepusi. XUMHUECKasi CBSI3b B OPTraHUYECKHUX

COCAUMHCHUAX — OJUHAPHLIC U KPATHBLIC CBA3H.
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[IpencraBienne o knaccuukanuu opraHUuYeckux BemlecTB. HomeHkiarypa
OpPraHUYeCKUX COCIMHEHUN (CUCTeMaThyuecKas) W TPUBHUAIBHBIE HAa3BAHUS
BOXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCNEPUMEHTAIbHBICE METOAbl M3YUYCHMSI BEIIECTB W HUX MPEBpalCHUIA:
O3HAKOMJIEHUE ¢ 00pa3laMi OPraHUYECKUX BEIIECTB M MaTepuajlaMi Ha UX OCHOBE;
MOJICTUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB; HAOJIOJACHUE U OINHUCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB 10 NPEBPALICHUIO OPTaHUYECKUX BELIECTB IPHU

HarpeBaHuM (IUIaBJIeHNE, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psi. MeTaH 1 3TaH — MpocTenIme
MPEACTABUTENN AJIKAHOB: (PU3MYECKUE U XUMHUYECKUE CBOMCTBA (PEAKLIUU 3aMEIICHHUS
Y TOPEHUSI ), HAXO0XKACHUE B IPUPOJIE, IOTYYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psA. OTWIEH U TNPONUIIEH —
IPOCTEHIIINE IPEICTABUTEIH aJIKEHOB: (PU3MYECKUE U XUMUUECKHE CBOMCTBRA (peaKIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIApaTallMd, OKHUCJIEHUS W TOJIMMEPHU3ALNN),
IIOJIy4YE€HUE U IPUMEHEHHUE.

Anxanuensl. byraguen-1,3 u wmertunOyraauen-1,3: cTpoeHHe, BaKHEUIIHE
XUMHYECKUE CBOWCTBa (peakuusi noiumepusanuu). lloyueHue CHHTETHYECKOIO
Kay4yyKa U pPE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKUHN psi. ALICTHICH —
MPOCTEUILNI TPEICTABUTEINb aJIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peakIMu TUIAPUPOBAHUSA, TaJOTCHUPOBAHUSA, TUIpaTallid, TOPEHUS),
MOJyYEHNUE U IPUMEHEHUE.

Apensbl. beH30i1: cocTaB, CTpoeHHUE, GU3NIECKUE U XUMUYECKHUE CBOMCTBA (peakiuu

rajoreHUpPOBAHUS U HUTPOBAHUS), MOJTYyUYECHHE U MpUMeHeHue. ToJyosi: cocTas,
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CTPOCHHC, d)HSI/I‘IeCKI/Ie U XHMMHYECKHE CBOMCTBA (DeaKHI/II/I TAJJIOTCHUPOBAHUA H

HI/ITDOBaHI/DI) IIOJYYCHHEC U TTPUMCHCHHUC. TOKCUYHOCTH ApPCHOB. I'eneTnyeckas CBS3b

MEXy YII€BOAOPOIaMH, MPUHALICKANTUMH K Pa3IUYHBIM KJIACCaM.

[IpuponHble UCTOUHUKH YIII€BOAOPOAOB. [IpupoaHblil ra3 u nomyTHele HE(QTAHBIE
razel. Hegts m €€ mpoucxoxaenue. CriocoObl mepepaOOTKH HEPTH: MEPEroHKa,
KPEKUHT (TepMHUYECKUM, KaTanuTU4YecKuil), muponus. [IpoaykTsl nepepaboTku HEDTH,
UX NMPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yrojib U NPOAYKTHI €ro
nepepadoTKH.

OKCHepUMEHTAIbHBIE METOJIbl HM3y4Y€HHsS BEIIECTB W HMX IPEBPAILCHUN:
03HaKOMJIEHUE ¢ 00pa3llamMH IUIacTMacc, KaydyKoB U pe3uHbl; Koyekuuu «He@Te» u
«YTOoNb»; MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOJOB M TaJOr€HONPOU3BOJIHBIX;

MIPOBEICHHE MMPAKTUYECKON PabOThI: MOTYyYEHUE ITHUICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3agaun

Boluucnenus mo ypaBHEHUI0 XMMUYECKOM peakluu (Macchl, 00bEMa, KOIMYECTBA
UCXOJHOIO BEUIECTBA WM MPOAYKTAa PEaKIMH IO M3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJHOI'O M3 NCXOJAHBIX BCIICCTB HUJIHN IIPOAYKTOB peaKHI/II/I).

Kucaopoacoaepxamme opranudeckue coeinHeHUs

[IpenenbHbIe OJHOATOMHBIE CIUPTHI. METaHOI U 3TaHOI: CTpoeHue, (GU3UIECKUe U
XUMUYECKHE CBOWMCTBA (PEaKIMU C aKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOJOPOJaMH,
TOpeHHe), MpuMeHeHne. BoaopoaHbie CBSI3M MEXTy MOJICKYJIaMH CITUPTOB. [leficTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEeJIOBEKA.

MHOroaToMHbI€ CIUPTHI. DTUICHTJIMKOIL U TJIMIEPUH: CTpOCHUE, (PU3NUYECKUEe U
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBHE CO IIECIOYHBIMU METalJIaMU, KaueCTBEHHAs
peakius Ha MHOrOaTOMHbBIE cIUpThI). JleiicTBUe Ha opranu3M yenoBeka. [I[pumenenue

rIMOocpruHa U OTUJICHITIMKOJIA.
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deHot: CTpoeHne MOJIEKYIbI, (PU3HUECKUE U XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue deHomna.

Anpnerunpl U KeToHbl. Dopmanbaeru, aneTanbIerul: CTPOCHHE, GU3HUECKUE U
XUMUYECKHE CBONCTBA (PEAKIMU OKHUCJICHHWS W BOCCTAHOBJICHUS, KadeCTBEHHBIE
pEeaKInH ), TOJIyICHHE U PUMEHCHHE.

AHCTOHI CTPOCHHUC, (bI/I3I/ILICCKI/I€ 1 XUMMYECCKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHUA U

BOCCTaHOBJIeHI/ISI), IIOJYYCHHC M IPUMCHCHMC.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTHI. MypaBbUHAasi U YKCYCHas
KHUCIIOTBI: CTpOeHUE, (HU3MYECKMe U XUMHUYECKHE CBOMCTBa (CBOMCTBa, OOIUE JUIs
KJ1acca KHUCIJIOT, peakius dTepuduKaIym), nojaydyeHue u npumenenue. CTeapuHoBas v
OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENIM BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JEeHCTBUE.

Crnosxnble 3(UphI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MIAPOIN3 CI0KHBIX
a¢upoB. Kupsl. ['naponus xxupos. [I[puMenenue xxupoB. buosorudeckas poJib >KHUPOB.
VYrneBoasl: cocTtaB, KiacCU(UKAIMS yriaeBOI0B (MOHO-, /M- W MOJIMCaXapuibl).
['moko3a — mpocTedmIMii MOHOCaxapul: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
du3nueckne U XUMHUYECKHE CBOWCTBa (B3ammojencTtBue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHaYHbIM pacTBOpoM okcuja cepedpa(l), BocctaHoBICHHE, OPOKECHHE
TJIFOKO3b1 ), HAXOXKJIEHHE B IPUPOJIE, IPUMEHEHUE, OMOJIOTUYECKas POJIb.
doTocunTe3. PPyKTO3a KAaK U30MEP TITIOKO3HI.

Caxapo3a — NPpCACTAaBUTCIIb ANCAXapHUAOB, THAPOJIM3, HAXOXKJACHUC B IIPUPOJAC U

IIPUMCHCHHC.

Kpaxman u wnemirono3a Kak NpupoiHble noauMmepsl. CTpoeHue Kpaxmalia |
nenosiodbl.  duznueckue M XMMHUYECKHME CBOMCTBA Kpaxmana (THAPOJIH3,

Ka4CCTBCHHAA PCaKIUsA C I/IO)]OM).
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DKCIepUMEHTATBHBIE METOIBI M3YUEHUS BEIIECTB M UX MPEBPAICHUI: POBEICHUE,
HaOMIOZICHNE W OMHCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIHPTOB,
KaueCTBCHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCICHUE JTAaHOJIA OKCHIOM
Menu(Il)), MHOTOaTOMHBIX CHUPTOB (B3aUMOJCUCTBUE TIULEPUHA C THAPOKCUIOM
menu(Il)), ampmernmoB (OKHCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  Mmeau(ll), B3aummonelicTBue Kpaxmalla € HOJOM); IPOBEICHUE

PaKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHble 3a1a4n

Boeluucnenus mo ypaBHEHUI0 XMMUYECKOM peakluu (Macchl, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIECTBA WM NPOAYKTAa pPEaKUUU IO HM3BECTHBIM Macce, O00BEMY,

KOJIMYCCTBY OAHOI'O U3 MCXOJHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A30Tc0uep>1camne OpPraHnvYe€CKMe COCANHECHUSA

AmMuHpl. MeTHIaMUH U aHUJIMH: COoCTaB, CTPOCHHC, d)I/I3I/ILIeCKI/Ie H XUMHWUYCCKHC

CBOMCTBA (I‘ODGHI/IC, B3aUMOJICUCTBHUE C BOJOU U KI/ICHOTaMI/I).

AMUHOKUCIIOTHl Kak amM(OTepHble OpraHMYecKHe CcOoeAUHEHUus. DPu3ndyeckue U
XUMUYECKUE CBOMCTBAa AaMUHOKHCIOT (Ha mpuMmepe IuimHa). buosornyeckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak MpupoHbIe BBICOKOMOJIEKYJIIpHbIE COeIMHEHUSI. [lepBryHas, BTopu4yHas
U TpeTU4yHas CTpyKTypa OeiakoB. XUMHUYECKHE CBONCTBAa OEJIKOB: THAPOIM3,
JeHaTypalus, KaueCTBEHHbIC PEaKIMU Ha OEJIKH.

DKCHepUMEHTaJIbHbIE METO/Ibl M3yUEHHUSI BEILIECTB U X MPEBPALLECHUN: HAOII0ICHHE
U ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB: JAEHATypalus OEIKOB NpPH HarpeBaHuUH,

IIBETHBIC PEAKITUN OSITKOB.
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BBICOKOMOJIeKy.]IﬂprIe coeanHeHust

OCHOBHBIC TIOHATHS XUMHHU BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁI MOHOMCD,
IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIHMCPpHU3ALUKU, CPCAHAA MOJICKYJIAIPHAA
Macca. (OCHOBHBIC MCTOAbI CHHTC3a BBICOKOMOJICKYJIIPHBIX COG,ZII/IHGHI/Iﬁ —
[MOoJIMMECpHU3atud U IOJIMKOHACHCAIIU .

IInacTmMacchl (HOJII/ISTI/IJ'IeH., IIOJIUITPOIINJICH, TIOJMBHUHUWIIXJIOPHU, HOJ'II/ICTI/IDOJI).

HarypanapHblili W CHHTETHYECKHE Kavuykd (OyTaauMeHOBBIN, XJOPOIPEHOBBLIA U

U300PEHOBLIN). BojokHa: HaTypaJibHBIE (XJIOIMOK, HIEPCTh, MIENK), MCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIPOH U JIABCAaH).

OKCIEepUMEHTAIBHBIE METOJBI HM3yYCHHS BEIIECTB W WX IPEBPAIICHUIA:
O3HaKOMJIEHHE C 00pasliaMyd TPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4qyKOB.

MesknpeaMeTHbIE CBA3H

Peanuzanus MeXnpeaMeTHbIX CBsI3ed NMPH M3yYEHUU OpraHuyeckod xumuu B 10
KJIACCE OCYIIECTBISIETCS Yepe3 HMCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSTHH, SBISIONIMXCS CUCTEMHBIMH ISl OTACIBHBIX IPEAMETOB
€CTECTBEHHOHAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC IOHATHS: SBIICHUE, HAYYHBIHN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CHHTE3, Kiaccu(uKaius, nepuoaudHOCTh, HAOII0ICHNE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dwusuka: MaTepus, SHEPTUs, Macca, aToM, dJIEKTPOH, MOJIEKyJa, YHEPreTHUECKUN
YpOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEILECTBa, (PU3MYECKHUE
BEJTUYMHBI U €MHUIBI UX U3MEPCHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
doTtocuHTE3, OHMOJOTHMYECKH AaKTWBHBIC BemecTBa (O€NKW, YrICBOIBI, >KHPHI,
(dbepMeHTHI).
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['eorpadusi: MuHEpanbl, TOPHBIE IOPOJbI, MOJIC3HBIE HWCKOIMAEMbIE, TOIUIMBO,
PECYPCHL.

TexHonmorus: NUIIEBbIE NPOIYKThI, OCHOBBI PALlHOHAIILHOTO IIUTAHUS, MOFOIIUE
CPEICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE MTPENAPATHI, MATEPUAIIBI U3

UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUWS» YIJTYBJIEHHBIN YPOBEHD

TeopeaneCKne OCHOBBI OpI‘aHI/I‘leCKOﬁ XUMHH

[IpenMer ¥ 3Haue€HUE OPraHUYECKOW XUMHUH, MPEJCTABICHUE O MHOr000pa3uu
OPTraHUYECKUX COCAUHECHUMN.

DJEKTPOHHOE CTPOCHUE aToMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSL.
BasieHTHBIE BO3MOYKHOCTH aToMa yriiepojaa. XUMHUYEcCKas CBA3b B OPraHUYECKUX
COE€IUHEHUSIX. Tunbl THOpUAM3alMM AaTOMHBIX OpOuTanel yriaepoga. MexaHU3MBI
00pa3oBaHMsI KOBAJEHTHOW CBA3M (OOMEHHBIH M JIOHOPHO-aKLENTOPHBINA). THIIBI
NEepEeKpPbIBaHUS aTOMHBIX opOuTaell; 6- U m- cBsi3u. OnuHapHasi, [BOHAs U TpoiHas
cBa3b. CocoOBl pa3pbiBa CBS3EW B MOJIEKYJIaX OpraHMyeckux BeiecTB. [loHsTHe o
CBOOOJTHOM pajuKkale, Hykjieoduie u 3JeKTpodure.

Teopust crpoeHust opranndeckux coennHeHudd A. M. ByTiaepoBa U COBpeMEHHbIE
IPEICTABICHNS O CTPYKTYpE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOEHHUS OPraHHYECKHX
coeMHEeHHd. MouieKysipHble U CTPYKTYpHBIE (popmyiibl. CTpyKTypHBIE (HOPMYJIBI
Pa3IMYHBIX BUJOB: pa3BEPHYTAs], COKPALIEHHAs, CKEJIETHAS.

N3omepus. Buabl n3oMepun: CTpyKTypHAsi, IPOCTPAHCTBEHHAS.

OnexkTpoHHbIE F3(P(HEKTHI B MOJIEKYJIaX OPTaHMYECKUX COETMHEHUI (MHIYKTUBHBIN U

ME30MEPHBIN 3PPEKTHI).
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[IpencraBnenne o kinaccuukamuu OpraHudeckux BemiecTB. [loHsTHE O
¢yHkuoHanpHOU Tpymme. ['omonorus. ['omonornyeckue psasl. Cuctemaruyeckas
HOMeHKIaTtypa opranmdeckux coeaunennid (IUPAC) u TpuBHalbHBIC Ha3BaHHS
OTJEJIBHBIX IIPEACTABUTEIICH.

Ocobennoctu u KJIacCHU(PUKaLHS OpraHUYeCKUX pEeaKLHid.
OKHCIIUTETFHOBOCCTAHOBUTEINIBHBIE PEAKIIMU B OPIrAHUYECKOU XUMUMU.

OKCHEpUMEHTAIIBHBIE METOJbl HM3yYEHHs BEIIECTB W HUX MPEBPAILCHHIA:
O3HaKOMJIEHHE C 00pa3liaMyd OpraHMYECKUX BEIIECTB U MaTepualaMHM Ha UX OCHOBE;
ONBITHI II0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU (ILIABJICHUE,
oOyriavMBaHUE M TOpPEHHE); KOHCTPYMPOBAHUE MOJEIEH MOJEKYJI OpPraHMYECKUX
BEILECTB.

Yraesogopoasbl

Anxanpl. ['omonoruueckuid psan ankaHoB, oOmias (opmyna, HOMEHKJIATypa u

M30MEpHUsA. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKaHOB,

Sp3rn6pnz[1/13aun;1 aTOMHBIX opOuTaneit yriaepoaa, o-cBsi3b. KoHdopmepsl.

dusnueckre cBOMCTBA AJIKAHOB.
XUMHYECKAE CBOWMCTBAa aJKAaHOB: PEAKIMW 3aMEUICHUS, H30MEPHU3ALNH,

JNETUIPUPOBAHUSA, LMKIU3AlMUA, NUPOIN3a, KpEKHHra, ropeHus. llpencrasieHue o

MCXaHU3MC DeaKHI/Iﬁ PaauKaJIbHOI'O 3aMCIIICHU .

Haxosxnenue B mpupoze. CriocoOsl MOTy4YeHUsI U IPUMEHEHHE aJIKaHOB.
Huknoankanel. O6mas ¢opmyna, HOMeHKIaTypa W u3oMepus. OcoOEHHOCTH
CTPOCHHUSA M XUMHUYECKUX CBONCTB MaJIbIX (IIMKJIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, UKJIOTeKCaH) IUKIoaNKaHOB. CrocoObl MOMydYeHUs] W MPUMEHEHHE
[IUKJIOATKAHOB.
Ankenpl. ['oMonorumdeckuit psig —ankeHoB, oOmas Qopmyna, HOMEHKIATYypa.

2
DNEeKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKEHOB, SP THOPHAM3AIUS
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aTOMHBIX OpOWTaliel yriaepoja, 6- U m- cBs3U. CTPYyKTypHass U reoMeTpuyecKas
(uuctpanc-) nuzoMmepusi. u3nyeckre CBOMCTBA aAJIKEHOB.
XVUMHYECKHE CBOMCTBA: PEaKIMy MPUCOEIMHEHHUS, 3aMEIICHUS B 0.-TIOJIOKEHHE TIPU

I[BOﬁHOﬁ CBiA3H, ITIOJIMMCpU3allii U OKUCJICHUA. [IpeacraBiaeHUE 0 MEXaHU3ME PEAKIIMU

aNeKTpoGMILHOTO npucoennHenus. [IpaBuno MapkoBHUKOBA.

KauecTtBeHHbIE peaknu Ha JBOWHYIO CBS3b.

Crioco0sbI MOJIYUYCHHMA U IPUMCHCHHNEC aJIKCHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (COMpsKEHHBIE, HW30JIMPOBAHHBIC,

KVMVJII/IDOBaHHBIG). OcobenHocTH QJICKTPOHHOI'O CTPOCHUA U XHMMHUYCCKUX CBOMCTB

CONpPsKEHHBIX AMEHOB, 1,2- u 1,4npucoenunenue. IlommMepuzanust conpsKEHHBIX
nueHoB. CriocoObl MOJy4eHUs U IPUMEHEHHUE aJIKaJUEHOB.

AnkuHbl. ['OMojOorHueckuil psn aJKUHOB, oO0mas ¢opmysia, HOMEHKJIATypa M
M30MEPUSA. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKUHOB,
sprubpuau3anust aTOMHbIX opouTaneit yriepoja. @uznyeckue CBOMCTBA aTKUHOB.

XHAMHUYECKHE CBOMCTBA: PEAKIIMU IPUCOEANHEHNS, TUMEPU3ALNNA U TPUMEPU3ALINH,
OKHcIIeHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE pEaKkIIMu HA TPOUHYIO CBA3b.

CriocoObl OJTy4eHHS ¥ IPUMEHEHUE aJTKUHOB.
ApomaTtrueckue yriieBoJopojsl (apensl). ['omonmornyeckuii psiji apeHoB, oOIas
dbopmMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH30:1a. HDaBI/IHO APOMAaTHYIHOCTH, IIPUMCPBI APpOMATHYICCKHUX

coenuHenun. Ousznueckue CBOWCTBA ApEHOB.

XUMHYECKHE CBOMCTBA OEH30Jla M €ro TOMOJIOTOB: pPC€aKIuu 3aMCIICHUA B
OEH30JILHOM KOJbLEC MW YIJIICBOAOPOAHOM paJHuKaIC, pCaKnun IMIPpUCOCINHCHUA,

OKHCJICHHME TOMOJIOTOB  OCH30JIa. IIpeacraBaeHue O  MEXaHM3ME  pCaKLMM

aneKTpomiIbHOrO 3amenieHusd. llpencrasienne 00 OpHUEHTUPYIOUIEM IEHCTBUM
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3aMeCTUTeNIed B OEH30JIbHOM KOJbLE Ha MpPUMEpPE AIKWIBHBIX pPaJHKaJOB,
KapOOKCUIIBLHOM, THAPOKCUIILHOM, aMHUHO- U HUTPOTPYMIIbI, aTOMOB TraJOr€HOB.

Oco0eHHOCTH XMMUYECKUX CBOMCTB cThposia. [lonumepusanust cTupoda.

CnocoObI NOJy4eHUsI U TPUMEHEHUE apOMATHUYECKUX YTIIEBOIOPOIOB.

[Tpupoansrii ras. [TonmytHeie HedTsIHBIC Ta3bl. HegTh 1 €€ mpoucxoxacHue.
KameHHbI#1 yroib U IpOAYKTHI €r0 MepepadoTKH.

Cmocobpr  mepepaboTki  HepTH:  MEperoHkKa, KPEKWHT  (TEPMHUYCCKHIA,
KaTaluTU4YeCcKuit), pudopmunr, nuponus. I[Ipoaykrsl mnepepaboTku HePTH, UX
IPUMEHEHHUE B IPOMBIIINIEHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKY PA3IUYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DJIEKTPOHHOE  CTPOEHHE  TaJOTCHNPOM3BOAHBIX  YIVIEBOAOPOAOB.  Peakuumn

3aMCIICHUA rajJorctHa Ha THAPOKCOIPYyIIny, HUTPOTI'PVIIILY, IOHUAaHOI'PVIIILY,

aMuHOTpynny. /[eiicTBUE Ha rajJoreHIPOU3BOAHBIE BOJIHOTO U CIIMPTOBOTO PacTBOpa

ménoun. B3aumMoaelcTBrUe IUrajoreHajJKaHOB ¢ MarHueM W IIMHKOM. lloHATHE O

MCTAJINIOOPTAaHNYICCKHUX COCIMHCHUIX. Hcnonns3oBanue raJIOrCHIIPOMU3BOJHBIX

yTIEBOAOPOIOB B OBITY, TEXHUKE M MPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METObl U3YyUEHHUs BEIIECTB U WX MPEBPAILCHUIA:: U3YUCHHE
(u3MUEeCKX CBOMCTB YIJIEBOJOPOJOB (PAaCTBOPUMOCTH), KAue€CTBEHHBIX PEAKIIHMA
YIJIEBOJIOPOIOB PA3IMYHBIX KJIACCOB (0OeclBEYMBaHNE OPOMHON WM MOAHOW BOJBI,
pacTBOpa TIepMaHTaHaTa Kajus, B3aWMOJICHCTBHE alleTWICHA C aMMHAYHBIM
pactBopoM okcuzaa cepedpa(l)); kauecTBeHHOE OOHApYKEHUE YTIIIepo/ia U BOAOpOa B
OpTaHWYECKUX BEIICCTBAX; IOJYYCHHWE OTWICHA W HW3YYCHHE €ro CBOWCTB;
o3HakomJieHue ¢ KosuiekiusamMu «Hedpts» m «Yroms», ¢ oOpasiamu ImiacTMacc,
KaydyKOB M  PE3WHBI;  MOJCIMPOBAHWE  MOJIEKYJT  YIJIEBOJOPOJAOB U

raJJOTrCHIIPOU3BOJIHBIX YIJICBOJOPOOAOB.
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Knc.ﬂopoucoz{epmamue OPraHNn4Ye€CKue COCANHCHUA

[IpenenbHble OAHOATOMHBIE CIUPTHI. CTpOEHUE MOJIEKYJ (Ha IPUMEPE METAHOJIA U
staHosa). ['oMmonorumueckuit psig, oOmias (opmyna, uU30Mepus, HOMEHKIATypa u
knaccupukanus. @u3nyeckre CBOWCTBA MPEETIbHBIX OJJHOATOMHBIX CITUPTOB.

BOI[OpOI[HI)Ie CBA3H MCKOY MOJICKYJIAMHU CITMPTOB.

XUMHYECKHE CBOWCTBA: pEAKIMU 3aMEIICHUSA, JETUpaTalii, OKHUCIICHHUS,

BBaHMOHeﬁCTBHC C OPraHM4YCCKNUMH U HCOPTAaHNYCCKUMHU KUCJIOTaAMMU. HDGI[CT&BJICHI/IG

0 MECXAaHM3ME pEaKIUM HVKJIeOd)PIJIBHOFO 3aMCIICHU. KauecTtBenHas peaknusg Ha

OJIHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHONA M METAaHOJIa Ha OpraHU3M YeJIOBEKa.
Crioco0bl 1oJTy4eHUs: ¥ MPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U uzoMepus. OcoOeHHOCTH (UBHUECKUX HU
XUMHUYECKHUX CBOWCTB.

MHoroaroMHbie CHOUPTBI — OJTUJICHTIUKONb W TinlepuH. Dusznyeckue u
XUMHUYECKHE CBOWMCTBA: PEaKIMM 3aMEIICHHs], B3aUMOICHCTBUE C OPTaHMUECKUMU H
HEOPTaHMYECKUMHU KHUCIOTaMH, KAUeCTBEHHAsI PEAKIIHs Ha MHOTOATOMHBIE CITUPTHI.
HeiictBue Ha opranu3sM yesnoBeka. C(CnocoObl TMOJMy4YeHUsT M MNPUMEHEHHE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHre MOJIEKYIIbl, B3AUMHOE BIUSHUE TUAPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. @Ousznueckue cpoiicTBa PeHosa. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (PeHOJa.
KauectBennsie peakuuu Ha (peHon. TokcuuHocTs (enona. CrnocoObl MogyyeHus u
npuMeHeHue ¢penona. enondopmanbaeruaHas cMoa.

KapOoHunbHbIEe COETMHEHNS] — albAETUbl U KETOHBI. DIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON TPyMIbl. ['OMOJIOTHYeCKHe PSAbl albJICTHI0B U KETOHOB, OOIIas
dbopmya, usoMmepus U HOMEHKIaTypa. PU3nyecKkre CBOWCTBA albJEIHI0B U KETOHOB.

XUMUYECKHE CBOMCTBA aNbJETHIOB M KETOHOB: PEAKIUH MPUCOCTUHEHHUS.

HDGI[CTaBJ'IeHI/IC O MCXaHU3MC DeaKHI/Iﬁ HVKHCO(bI/IJ]BHOFO IIPUCOCANHCHU .
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Oxucnenue anpaeru10B, KAYeCTBEHHbIE PEaKIIMK Ha alibAeruibl. CriocoObl MOTyYEHUS
Y IPUMEHEHUE abJACTUIOB U KETOHOB.

OnHOOCHOBHBIE TpejeNibHble KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KucioT. M3omepuss 1 HOMeHkIaTypa. Ou3nvecKkue CBOMCTBA
OJTHOOCHOBHBIX TpPENETbHBIX KapOOHOBBIX KHCIOT. BojoponHbie CB3M MeXIy
MOJIEKYJIaMHA KapOOHOBBIX KHUCIIOT.

XYMMHUUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaKIUsl dTepUuUKaIIIN, PEAKIIUU C
YYaCTHUEM YTJIEBOJIOPOJIHOTO paiuKaia.

Oco0eHHOCTH CBOMCTB MYpPaBbHUHOU KHCIIOTHI.

IIonsTue o IIPONU3BOJHBIX Kap6OHOBI>IX KHUCJIOT — CJIOXKHBIX 3(1)I/Ian, AHTHUAPpHAAX,

TAJIOTCHAHIUApHUaax, aMuaax, HUTpHUJiax.

MHoroo0pasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEACIBbHBIX U
apoMaTUYECKUX KapOOHOBBIX KHUCJIOT, TUKAPOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX
kucior.  IlpencraBuTenu  BBICHIMX ~ KapOOHOBBIX  KHUCIOT:  CTE€apUHOBAas,

IMIaJIbBMHUTHHOBAsA, OJICHHOBAA, JIMHOJICBAA, JIMHOJCHOBAJd KHCJIOTEIL. CniocoOBbI

MOJIYYCHHS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upbl. ['omonormueckuid psia, oOmas Qopmyna, H30MEpUsS U
HOMEHKJIaTypa. @DPuU3NMYEeCKMe M XUMHUYECKHUE CBOMCTBA: THUAPOJINA3 B KHUCIOH H
HICIIOYHOM CpeTIe.

Kupsl. Ctpoenue, Gpru3ndecKre 1 XUMUYECKHUE CBOMCTBA JKUPOB: TUAPOIIN3 B KUCIION
u menouyHord cpene. OcCOOEHHOCTH CBOWCTB KUPOB, COJIEPXKAIIUX OCTATKU
HENPEAECIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

Mp114 KaK COJIM BBICHIUX KapOOHOBBIX KHUCIIOT, MX Motrollee aeictBue. [loHsaTue o

CUHTETHYECKMX MOroImx cpeacreax (CMCOC).

OO611ast XxapakTEepUCTHKA YTIEBOIOB.

Kinaccuduxkanus yrieBogoB (MOHO-, JU- U MOJTUCAXAPHUIBI).
52



MOHOC&X&pHIIBI: I'’IFOKO3a, (bpYKTOBa, TaJIaKTO34, DI/I603a, AC30K- CI/IDI/I6033.

DuU3NYECKHUE CBOMCTBA U HAXOXK/ICHHUE B IPUPOJIE.

®dotocunaTe3. Onruyeckas H30MCPHL. KOJ’IB‘-I&TO-LICHHEIH TAYTOMCpPpHUA Ha IIPHUMEPEC

MOJICKYJIbI [JIFOKO3bI, IPOSKIMU Xeyopca, d., B -daHOMCPBI I''TFOKO3bI.

XVMMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKLIUN C YIACTUEM CIIUPTOBBIX U aJIbJECTUIHOU
rpyMil, CHUPTOBOE U MOJIOUHOKUCIIOE OpoxeHue. [IpumeHenne rioko3sbl, €€ 3HaUeHUe
B KU3HENIEATEIHOCTH OPraHU3Ma.

Hucaxapuipl: caxapo3a, MajbTO3a M Jakrosa. BoccraHaBimBaromme u
HEBOCCTaHABIMBAWOIIKME aucaxapuasl. [maponms nucaxapuaoB. HaxoxxneHue B
IPUPOJAE U IPUMEHEHUE.

[lonucaxapuapl: Kpaxmall, TIMKOTeH W Uesutono3a. CTpoeHre MaKpOMOJIEKYJ
KpaxmaJia, INIMKOT€HA U HEJUT0N03bl. PU3HUECKUE CBOMCTBA KpaxMasa U LEJUIIOJIO3bI.
XVMMHUYECKHE CBOWCTBA KpaxMaja: THIPOJIU3, KAYECTBEHHAs PEaKUUs C HOJOM.
XUMUYECKHE CBOMCTBA LEJITI0I03bl: THIPOIN3, OTYYeHHE F3(PUPOB LETIOIO03BL.
[TonsiTe 00 UCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCNEpUMEHTAIIBHBIE METOJbl HM3yYEHHs BEIIECTB W MX IPEBPAILCHUN:
PacTBOPUMOCTh Pa3jIMYHBIX CIIMPTOB B BOJIE, B3aMMOJEHCTBHE ATAHOJIA C HATPHUEM,
OKHMCJIEHHE STWJIOBOIO CHUPTAa B ajbJErWJl Ha PACKAJIEHHOW MEIHOW NPOBOJIOKE;
OKHMCJIEHHE ATUJIOBOrO CHUPTa AUXPOMATOM Kajiud (BO3MOXXHO HCIOJb30BaHUE
BHUJIEOMATEPUAIIOB); KAYECTBEHHBIE PEAKUUU Ha alpJeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u rugpokcunom mMenu(ll)); peakuus rimiepruHa ¢ THAPOKCUIOM
meau(Il); xumMuyeckue CBOMCTBA PacTBOpPA YKCYCHOM KHCIOTHI; B3aUMOJICHCTBHE
pactBopa TI0K03bl ¢ rujpokcuaoM Menu(Il); B3anmoneiicTBre Kpaxmayia ¢ MOJIOM;
pellIeHre SKCIIEPUMEHTAIbHBIX 3a7a4 1o TemMaM «Cnupthl U ¢peHos. «KapOoHOBbIE

KUCJIOTHI. CII0KHBIC (DUPBI».
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A3oTcoaep:kaliyue OpranHndecKue cCoeJMHEeHUs!

AMUHBI — OpraHMyYecKMe NpOU3BOAHbIE ammuaka. Kiaccudukanus aMuHOB:
anudaruyeckue U apoMaTHUECKUe; epBUYHbIC, BTOPUUHBIE U TpeTudHble. CTpoeHHe
MoOJIeKys, obmias (opmyna, uU3OMepHs, HOMEHKJIAaTypa U (pU3MUecKHe CBONCTBA.
XUMHYECKOEe  CBOMCTBAa  anu(paTUYEeCKUX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWIMPOBAHNE, B3AMMOJCHCTBHE NIEPBUYHBIX AMUHOB C a30THCTON KucaoToW. Conu
ANKUIAMMOHMS.

AHUIIMH — TIpeACTaBUTENb aMUHOB apoMaThdeckoro psnpa. CTpoeHue aHWIMHA.
B3anMHoe BiMsiHEE TpYIIT aTOMOB B MOJIEKyJie aHWIMHA. OCOOEHHOCTH XMMHUYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbBIE pEAaKIIMU HA AaHWJIVH.

Crioco0bl OyYeHHUs ¥ IPUMEHEHUE anudaTuueckux aMuHoB. [loydyenne anunuHa
13 HUTPOOEH30171a.

AmvuHokuciotel. HomeHnknarypa u  um3oMepus. OTtaenbHblE NPEACTABUTEIN

O0aMHMHOKHCJIOT: TJIMOMH, aJaHUH, d)eHI/IJ]aﬂaHI/IH, CCPHUH, TJIYTAMHMHOBAjJd KHUCJIOTA,

JIU3HUH, TTMCTCHH. OnTtuueckas H30MCpHUA  aMHUHOKHUCIIOT. D-u L -aMHMHOKHCJIOTBI.

dusndeckre CBOHCTBA AMHMHOKHCIIOT. XHMHYECKHE CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCTUHEHHM, peaKius MOJIUKOHISHC AN, 00pa3oBaHue
MEeNTUIHONW CBS3U. bromormyeckoe 3HaueHUE aMHUHOKHUCIOT. CUHTE3 W TUAPOJIN3
MICOTHUIOB.

benku xak nmpupoaneie nonumMepsl. [IepBruyHas, BTOpUYHAS U TPETUYHAS CTPYKTYpa
OenKOB. XHMMHYECKHE CBOMCTBAa OEJIKOB: THIPOJIM3, ACHATYpaIusi, KaueCTBEHHBIC
peakIuy Ha OeJIKH.

[lonsTue 00 4A30TCOACPKAIINX I'CTCPOHUKINICCKHUX COCIMHCHUAX.

HI/IDI/IMI/II[I/IHOBLIG N TIYPHUHOBBLIC OCHOBAHHA. HVI(J'ICI/IHOBBIe KHMCJIOTBI. COCTaB,

CTPOCHUC 1 OHoJIoTHYecKas POJIb.
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DKCHepUMEHTaJIbHbIE METO/IbI H3yYEHHUS BEECTB U UX MPEBPALICHUI: pACTBOPEHHE
OeNKOB B BOJIC; J€HATypalusi OEJIKOB MPU HArPEBaHHUM; [[BETHBIC PEAKIIMH Ha OCJIKU;
pELICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4 MO TeMaM «A30TCOIepkKalue OpPraHuYECKHE

COCIUHCHUS» U «Pacno3naBanue OpPraHN4YCCKHX COCHHHCHHﬁ)).

BrbicokoMoieKyIsIpHBIE COeIMHEHUSI

OCHOBHBIC TIOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁI MOHOMCD,
IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIHMMCPpHU3ALUKU, CPCAHAA MOJICKYJIAIPHAA
Macca. (OCHOBHBIC MCTOAbI CHHTC3a BBICOKOMOJICKYJIIPHBIX COG,ZII/IHGHI/Iﬁ —

[MoJIUMCpHU3alud M ITOJHUKOHIACHCAIIUA. [IpeacraBaeHUE O CTEPEOPErYISIPHOCTHU u

HAJMOJICKYJISIPHOM CTPYKTYPE HOJMMEPOB, 3aBUCUMOCTh CBOMCTB IOJMMEPOB OT HMX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOI'O CTPOCHU .

[Tomumepubie  Marepuanbl.  [ImactmMacchl  (HOJMMATHIICH,  MOJUIIPOITMJIEH,
MOJIMBUHWIXJIOPU,  TIOJUCTUPOJ,  TOJUMETHIMETAaKpuiaaT,  TOJUKapOOHATHI,
noaudTUIeHTEpedTanaT). Y TUiIu3amus u nepepadboTka rmiacThka.

DOnacToMepbl: HaTypalbHBIM KaydyyK, CHHTETHUECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIUKOHBL. Pe3uHa.

BonokHna: HarypanbHble (XJIOTMOK, IIEPCTh, IIENK), HMCKYCCTBEHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpoOH U JIaBCaH).

HOJ’IHM@DBI CIICHHUAJIbHOI'O HA3HAYCHMU A (TCd)J'IOH., KEBJIAP, JCKTPOIPOBOAAIINC

IMOJIMMCPBHI, 6nopa3naraeMLIe HOJ'II/IMGDBI).

OKCNEPUMEHTAIIBHBIE METOJbl HM3YyYEHHs BEIIECTB W HMX IPEBPAILCHHI:
O3HAaKOMJIEHUE C 00pa3laMu NPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB; peIlIEeHHE FKCIIEPUMEHTAJIbHBIX 3a/1a4 Mo TeMe «Pacro3HaBaHue miacTMace

H BOJIOKOH).
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PacuéTHble 3a1a4n

Haxoxnenne MonexynsipHON (pOpMysbl OpPraHUYeCKOro COSAMHEHUS TI0 MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; HAXOXKICHUE MOJICKYJISAPHON (HOpMYyIIbI
OpPraHUYEeCcKOT0 COeTUHEHUs 0 Macce (00bEMY) MPOIYKTOB CTOPAHUS; IO KOJIUYECTBY
BelecTBa (Mmacce, 00bEMY) MPOAYKTOB pEaKIUU W/WIM HCXOJHBIX BEIECTB;
YCTaHOBJICHHE CTPYKTYpHOH (DOpMyNbI OpPraHM4YecKOro BEIIecTBa Ha OCHOBE €ro
XUMHUYECKUX CBOMCTB MU CIOCOOOB TMIOJIYYEHHUS; OIMpEACNICHUE 0N BBIXOJA
MIPOJIYKTa PEaKUUU OT TEOPETHUECKH BO3MOKHOTO.

Me)KIIpeIIMeTHbIe CBA3H

Peanuzanus MeXnpeaIMeTHbIX CBsI3ed NMPHU M3yUYeHUU OpraHuyeckod xumuu B 10
KJIACCe OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIHUX €CTeCTBEHHOHAYYHBIX
MOHSTHUH, TaK ¥ TIOHATHUM, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBIICEHHWE, HAy4dHbId (hakT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukamus, HaOIOJeHNEe, HW3MEpPEHuE,
AKCIIEPUMEHT, MOJI€Ib, MOJICTTUPOBAHHE.

®u3uka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPTETUUECKUAN
YpOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHOE COCTOSHHUE BEIIEeCTBA, (U3UUECKUE
BEJIMYHHBI, €AMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorusi:  kineTka, opraHusM, OJKOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TreTepoTpOodHBIN THI NUTaHUS, OpOKEHUE,
¢dboTOCHHTE3, ThIXaHNE, OCIIKH, YTIICBOIbI, KUPHI, HYKJICHHOBBIC KHUCIOTHI, (DEPMEHTHI.

['eorpadusi: mose3HpIe UCKOTIAEMBIE, TOTUTHBO.
TexHonmorus: NMUUIEBbIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IMHUTAHUS, MOKOIIUE

cpeacrtBa, MaTcpuraibl U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

56



11 KJIACC «OBIIAS M HEOPTAHUYECKASI XUMMUSI» BA3OBBIA

YPOBEHD Teopernueckne 0CHOBbI XUMHH

XUMHYECKUH 371eMeHT. ATOM. Sapo aTroma, U30TONbl. DIEKTPOHHAsT 000JI0UKa.
DHepreTHYecKue YpOBHH, TOIYPOBHH. ATOMHBIC OpOWTam, S-, P-, O-3JIeMEHTHI.
Oco0OeHHOCTH pacmpe/iesieHUs 3JEKTPOHOB MO OpOMTalIsIM B aToMax »3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpallis aTOMOB.

ITepuoanyeckuyt 3akoH u [lepuoguueckas cucrema XUMHUYECKUX 3aeMeHTOB [l. U.
MenpeneeBa. CBs3b NEPUOAMYECKOTO 3akoHa H llepuonnueckoil cuUCTEMBbI
xumudeckux sneMmeHToB /. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX
MMHU TIPOCTBIX M CJOXHBIX BEHIECTB [0 TpyIlaM © IepUojiaM. 3HAYCHUE
MEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrtpoeHue BemiecTBa. XUMHUUECKas CBsI3b. BUabl XuMHUueCcKoil CBsI3M (KOBaJIGHTHAS
HETOJsIipHAs W TOJIApHAsl, WOHHAas, MeTajimyeckas). MexaHu3Mbl 0Opa3oBaHUs
KOBaJICHTHOM XUMHUYECKOM CBsI3U (0OMEHHBIN U JJOHOPHO-aKIIENTOPHBIN). Bogopoanas
CBsI3b. BalleHTHOCTB. DNEKTPOOTPUIATENLHOCTh. CTENEHb OKUCIICHUS.

HMoHbI: KaTUOHBI U AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. TUMBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BELIECTB OT THUIA KPUCTAJUIMUECKOU PEIIETKY.

[TonsiTue o qucnepcHbIx cucteMax. ICTHHHbBIE U KOJTOMIHBIE PACTBOPHI.

MaccoBas 10151 BEIEeCTBA B PaCTBOPE.
Knaccudukanus neopranmdecknx coenuHeHnid. HoMeHkiaTypa HEOpraHMYECKUX

BCIICCTB. I'eneTuueckass CBS3b HCOPIraHNYCCKHUX BCIICCTB, IIPHUHAMJICKAININX K

Ppa3INIHBIM KJIaCCaM.
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Xumunueckas peakuus. Knaccudukaius XaMUYeCKUX Peakifii B HEOPraHUYECKOM 1
OpraHUYeCKON XHMMHH. 3aKOH COXPAHEHHUs MAacChl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPAILECHUS SJHEPTUH NPU XUMUUYECKUX PEAKLIHSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pas3iu4HbIX (akTopoB. OOpaTHMble
peakunu. XuUMUYeCKoe paBHOBecHe. DakTOphl, BIUAIOMIAE HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [latense.

OnexTponutnueckas auccounanusa. CunbHble U ciadble anekTpoiauTsl. Cpena
BOAHBIX pAaCTBOPOB BEUIECTB: KHCIJAs, HEWTpanbHas, IuenodHas. [loHaTtne o

BOAOPOJHOM II0KAa3aTCJIC (DH) pacTBOpa. PeaKI_[I/II/I WOHHOTO OOMEHA. FHQ[}OHI/IS

HEOPraHMYCCKUX WU OPraHNYCCKHUX BCIIICCTB.

OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC pEaKnuu. IlousTue 06 DJICKTPOJN3C PACIIJIABOB

U pacTBOPOB coJjier. [ [puMeHeHne dIeKTpoan3a.

OKCIIEpUMEHTANBHBIE  METOABl M3YYEHHsS BEIIECTB M WX IPEBPALLICHUI:
neMoHcTpauusa Tabmuy «llepuognyeckas cuctema XuMHUYEecKuX 3ieMmeHtoB J[.U.
MenzeneeBa»; H3ydyeHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK; HaONIOEHUuE |
ONHCaHUE JEMOHCTPAIIMOHHBIX U JIaOOPATOPHBIX OMBITOB (Pa3sIOKEHHE MEPOKCUAA
BOJOPOJa B MPUCYTCTBUU KAaTaJIM3aToOpa, ONPENEIICHUE CPENbl PACTBOPOB BEILECTB C
HOMOIIbIO YHUBEPCAIBHOTO HHIMWKATOpa, PEaKIMd MOHHOrO OOMEHa); MPOBEICHHE
MpakTU4YecKor paboTel «BiusHue paznuyHbIX (PaKTOPOB HA CKOPOCTh XMMHYECKOU

pEeaKLm».

PacuéTHble 3a1a4n

Pacuétel mo YPAaBHCHHUAM XUMHNYCCKHX peaKquI, B TOM YHCJIC TCPMOXUMHNYCCKHUC

paC‘IéTBI, pacqéTm C HUCITIOJIB30BAHUEM IIOHATHUA «MACCOBas1 JOJIA BCIICCTBA».
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HeopraaneCKaﬂ XUMUA

Hewmeramnbl. Ilonoxxenne HemeramwnoB B Ileproguyecko CUCTEME XUMHUYECKUX
anementoB J[.MI. MenneneeBa u 0OCOOEHHOCTH CTpOeHUs aTOMOB. Dusnueckue
CBOMCTBA HEMETANIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpUMEpE KHUCIOPOAA, CEPBI,
dbocdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOr€HOB, CEphl, a307Ta,
docdopa, yrieposia U KpeMHHsI) U UX COSAUHEHUN (OKCHUIOB, KUCIOPOACOAEPKALINX
KHCJIOT, BOJOPO/IHBIX COETUHEHUI).

[IprumeHeHnEe BaXKHEUIIINX HEMETAIUIOB U KX COCITMHEHUIM.

Meramnbl. [lonoxenue wmetaioB B Ilepuonnueckoi cucTeME XUMHUYECKUX
sanemeHToB JI. M. MenneneeBa. OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0YEK
aTomMoB MeTajioB. O0uue dpuznueckue cBoiicTBa MmeTauioB. CIijlaBbl METAJLIOB.

3JIGKTpOXI/IMI/ILIeCKI/If/'I pana HaHpH}KCHI/Iﬁ MCTAJIJIIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAIOB (HATPUM, KW, KaJIbIIUH, MarHuHu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUIA.

OO6mue criocoOsl momydeHus MeTauioB. Metawryprus. Kopposus MeTrasios.

Croco0bl 3a1UThL OT KOppo3uu. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJIbI M3YUYEHUsI BELIECTB M WX NPEBPALICHUI: U3yYECHHE
KoJieKuun  «Metamibl M CIJIaBbl», OOpa3loB  HEMETANIOB;  PELICHHE
AKCIIEPUMEHTAJbHBIX 337a4; HAONIOJCHHWE W ONUCAaHUE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (B3aUMOJACHCTBUE THUIPOKCUAA AIIOMUHUS C PACTBOpaAMU

KHCJIOT U I.HCJ'IO‘I@IZ, Kau4CCTBCHHLBIC PCAKIIMHU Ha KaTHOHLI MCTaJ'IJ'IOB).

PacuyéTHble 3agaun

Pacuétsl Macchl BemecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BELIECTBA,

Macce WM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEIIECTB; PaCUEThl MACCHI
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(06BEMa, KoMYecTBa BEUIECTBA) MPOAYKTOB PEAKIIUU, €CITU OAHO U3 BEIIECTB UMEET
IPUMECH.

X¥VMHUA 4 )KU3Hb

Ponp xumMum B OO0ECIEUEHHHM HKOJOTUYECKOM, HSHEPreTUYECKOM M MHIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIUHBIL. [lOHSATHE O HAyYHBIX METOJaX ITO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUIA.

[IpeacraBnenuss 006 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJYyYEeHHUS
BAKHEUIIINX BEIIECTB.

UenoBek B MUPE BEIIECTB U MAaTEPUAIIOB: BAXKHEUIINE CTPOUTEIIBHBIE MAaTEpHUAIIbI,
KOHCTPYKLIMOHHBIE MaTrepuaibl, KpacKu, CTEKJIO, KEpaMHKa, Marepuaibl i
ANIEKTPOHUKHU, HAHOMATEPHUaJIbl, OpPraHUYECKUE U MUHEPAJIbHBIE YI0OpEHUS.

XuMHSIT W 3I0POBbE YEJOBEKA: IMPABUJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB; MpaBuiia OE30MaCHOTO MCIOIB30BaHUS MPENapaToB OBITOBOM XUMUU B
IIOBCETHEBHOM KU3HU.

MesknpeaMeTHbIE CBA3U

Peanuzanus MeXIpeAMETHBIX CBSI3€d MPU M3YYEHHHM OOLIEH U HEOpraHU4eCKOM
xumun B 11 kJjacce OCyIIECTBISIETCS 4Yepe3 MCIOJIb30BaHME Kak —OOIIHX
€CTECTBEHHOHAYUYHBIX IOHATUH, TAK W IOHATUH, SBISIOIIUXCS CHCTEMHBIMH JUIS
OTZIEJBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO [IMKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIM (DaKT, TMIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KiacCU(UKAIMs, MEePUOJAUYHOCTh, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIEITUPOBAHUE, U3MEPEHUE, SBJICHUE.

®u3nkKa: MaTepus, SHEPIHsl, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOTI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, SHEPIeTUYECKUH YpOBEHb, BEILECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEIlleCTBa, (PU3MUECKHE BETUYUHBI U €IUHULIBI UX U3MEPEHUS,
CKOpOCTb.
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buonorus: kierka, opranusm, sKocucTeMa, Onocdepa, MaKpo- 1 MUKPOIIIEMEHTHI,
BUTaMUHbBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusa: MuHepanbl, TOpHbIE MOPOJbI, IOJE3HbIE HCKONAeMble, TOIUIMBO,
pPECYPCBL.

TexHonorus: XuUMUYECKas MPOMBIIUIEHHOCTb, METAJUIypIusi, IMPOU3BOICTBO
CTPOUTEIBHBIX MAaTE€pPUAJIOB, CEJIbCKOXO35AWCTBEHHOE IPOU3BOACTBO, IHILEBAS
MIPOMBIIIJICHHOCTD, (apManeBTUYECKasi ~ MPOMBILIIEHHOCTbD, IIPOU3BOACTBO
KOCMETHUYECKHUX [pPenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAaJIOB,

QJICKTPOHHAA IIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.

11 KIIACC «OBIIAS U HEOPTAHUYECKASA XUMMU S

YIJYBJEHHBIA YPOBEHbD Teoperndeckue 0CHOBbI XHMHH
Atom. CocTaB aTOMHBIX 1€p. XUMHYECKHUMN JIEMEHT. M130TOIBL.

KODHVCKVHHDHO-BOHHOBOﬁ AYaJIn3M, JIBOMCTBEHHAs Ipupoaa QJICKTPOHA.

CtpoeHue HJIEKTPOHHBIX OOOJOYEK aTOMOB, KBAHTOBBIC YHCHA. DHEPreTHUUECKHE

YPOBHHM U TIOYPOBHU. ATOMHBIC opOuTanu. Knaccudukanms XuMHIeCKHX 3JICMEHTOB
(s-,p-,d-,f-anmemenTsnr). PactipenesieHre 3JIEKTPOHOB 10 aTOMHBIM OPOUTAJISAM; IPUHIIMIT

MUHUMYMa SHepruu, npuHimn [laynu, npaBuno XyHaa. DJIeKTpOHHbIE KOHPUTYpaIHH

aTOMOB 3JIEMEHTOB IMEPBOrO—UETBEPTOTO MEPUOJOB B OCHOBHOM U BO30YXIAEHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYpAIIMU HOHOB.

[lousate 00  DHEPrMH  WOHHU3ALNH, DHEPTUU CpPOJACTBA K  DIJIEKTPOHY.

DIIEKTPOOTPULIATEIILHOCTbD.
ITepnoanueckuyt 3akoH u [lepuoanyeckas cucreMa XUMUYECKUX deMeHToB /1. U.
MengeneeBa. CBs3b MNEPUOAUYECKOTO 3akoHa U Ileproanyueckord CUCTEMBI

XUMHUYCCKHUX OJICMCHTOB C COBpeMeHHOﬁ Teopneﬁ CTpOCHHUA aTOMOB. 3aKOHOMepHOCTI/I
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M3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MIPOCTBIX U CIIOKHBIX
BEIIECTB IO TpyIlaM W NEpHoJaM. 3HayeHue nepuoaudeckoro 3zakona J[. M.
Menneneesa.

XruMH4uecKkass CBs3b. Buapl XMMHYECKONW CBSI3M: KOBAJICHTHAs, HOHHAd,
MeTaumueckas. Mexanu3Mbl 00pa3oBaHUsSI KOBAJCHTHOW CBSI3M: OOMEHHBIH U
JOHOPHO-aKIENTOPHBIN. DHEprus W JJIMHA CBsI3U. 11oJIpHOCTH, HANMPABIEHHOCTh U
HAaCBHIIAEMOCTh KOBAJIEHTHOM CBs13U. KpatHble cBsA3u. BogopoaHas cBs3b.
MexXMOJIeKyJIIpHBIE B3aUMOICUCTBUS.

BaneHTHOCT, M BaJICHTHBICE BO3MOXKHOCTH aTOMOB. FI/I6DI/II[I/I38LII/ISI ATOMHBIX

opbutaneil. CBA3b AIEKTPOHHON CTPYKTYpPbl MOJEKY1 C HX TIE€OMETPUYECKHM

CTPOEHHMEM (Ha MPUMEPE COENUHEHUN 3JIEMEHTOB BTOPOT'O IIEPUOA).
IIpeacraBineHre O KOMIUIEKCHBIX coeIuHEHUsAX. COCTaB KOMIUIEKCHOIO HOHa:

KOMHJICKCOO6pa3OBaTeJII>, JIUTaHABbI. KOODI[I/IHa]_II/IOHHOG yncjo. HomeHknatypa

KOMIUICKCHBIX COCIMHCHHUI. 3HAYCHUE KOMIIJICKCHBIX coequHeHun. IloHsTHe o

KOOPJMHALIMOHHON XMMUHM.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHUs. THUIIbI KPUCTAIITUYECKUX

pEemETOK (CTPYKTYp) U CBOIMCTBA BEILLIECTB.

ITonstue o pucnepcHbix cucremax. McruHHble pacTBOpbl. llpencraBiieHue o

KOJIJTOMJHBIX PAaCTBOPAX. Crioco0sb1 BbIPAKCHHUA KOHLOCHTpPALMK PACTBOPOB: MAaCCOBas

oSl  BEIIECTBA B  PacTBOpE, MOJSpHAs KOHIEHTpauus. HacellieHHble u
HEHACBIIIEHHBIE PACTBOPHI, pAaCTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanuss ¥ HOMEHKJIATypa HEOPraHUYECKUX BellecTB. TpuUBHUATBHBIE
Ha3BaHUs OTJEJIbHBIX MPEICTABUTEIEH HEOPraHNUYECKUX BELIECTB.

Knaccudukanys XuMrudecKux peakiuii B HEOPraHNIEeCKOW U OPTaHUYeCKONW XUMHUH.
3aKOH COXpaHEHUsI MAacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH TIPU

XUMUYECKUX peakiusaX. TermnoBbie 3QPEeKTh XUMUUECKUX PEAKITUN.
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TepmoxumMu4eCcKre ypaBHEHUS.

CKOpOCTh XUMHYECKOU PEaKInH, €€ 3aBUCUMOCTD OT Pa3JINYHBIX (DaKTOPOB.
['omoreHHble U TeTepOreHHbIE peakinu. Karanus u kataau3aTophl.
OOpatumble M HeoOpaTUMble peakiuu. XHUMHUYeckoe paBHOBecue. KoHcTaHTa

XUMHWYCCKOI'O PABHOBCCHI. (DaKTOPBI, BJIMAOMIMEC Ha IIOJOXKCHHUEC XHMMHYCCKOI'O

paBHOBECHsI: TEeMIEpaTypa, JaBJICHHE M KOHICHTPAIMU BEIIECTB, yYACTBYIOIIUX B
peakunu. [Tpunnun Jle [lartense.
OnexTponutuyeckas aucconuanus. CuiabHbIE U ciadble 3MeKTPOJaUThl. CTeneHb

nuccouuanuu. MoHHOE IpOM3BEACHUE BOJIbI. Cpez[a BOJHBIX paCTBOPOB: KHCJIOTHAA,

HeWTpanapHas, menodHas. Bomopoansiii mokasarens (pH) pactBopa. I'naponus coneit.
Peakumu noHHOTO OOMEHA.

OKUCANTETPHO-BOCCTAHOBUTENbHBIE peakiun. CTeneHb oOKkuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Iponiecchl OKMCIIEHUSI U BOCCTAHOBJICHUA. BakHEN e OKUCIUTENN
W BOCCTAHOBUTEIM. MeToj »SIEKTPOHHOro OanaHca. OJIEKTPOJIM3 PAaCTBOPOB U
pacIiaBoB BEIECTB.

DKCIEpUMEHTAIIbHBIE METObI U3YUYECHHS BEIIECTB U WX MPEBPAILCHUI: Pa3I0KEeHUE
MEPOKCUJIa BOAOPOJA B NPUCYTCTBUU KaTAIM3ATOPA; MOAEIM KPUCTAIIIMYECKUX
PElIETOK; MPOBEICHUE PEeaKIMii HOHHOTO OOMEHa; ONpeAesieHUEe Cpeabl PpaCTBOPOB C
MOMOIIBI0 WHJIUKATOPOB; HM3Y4YCHUE BJIUSHUS PaA3IUUYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKOUN peakIuy U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

Heopranunyeckasi xumus

[Tomoxenne HemeTauioB B llepuoanueckon cucteMe XuMU4YECKUX 35eMeHToB /1. 1.
MenneneeBa W OCOOCHHOCTH CTPOCHHMS HMX aToMoB. @DuU3MYECKHE CBOICTBA
HEMETAJIOB. AJUIOTpONHsl HEMETAJJIOB (Ha MpuUMepe Kuciopoja, cepsl, dhochopa u

yriepona).
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Bonopon. [lonyuenue, pusnyeckre 1 XUMUYECKHE CBOMCTBA: PEaKIIMK C METANIAMHU

1 HEMETAJUIAMHU, BOCCTAaHOBUTEJIbHBIEC CBOMCTBA. | Mapuabl. TOIIIMBHEIE DJIEMEHTEIL.
['anorensl. HaxoxxneHue B HpUpPOAE, CIOCOOBI MONMY4YEHMs, (QU3NYECKUE U
XUMHUYECKHE CBOKCTBA. [anoreHoBomoposl. BaxkHeillne KuCIOpOACOAEpKaIIUe
COEIUHEHHs TajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI MOTYYCHHS
rajoreHoB. [IpuMeHenne ranoreHoB U UX COEAUHEHNN.
Kucnopon, o30H. JlaboparopHble M HPOMBILUIEHHbIE CHOCOOBI MOJYYEHUS
kuciopoaa. Gru3ndeckue 1 XUMHYECKHE CBOMCTBA U IPUMEHEHNE KUCIIOPOa U 030Ha.

OKcuIpl ¥ IEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CriocoObl MoayueHus, GU3NIecKue U XUMUYECKUE
cBoiictBa. CepoBoniopo, cyibbuasl. Oxcup cepoi(1V), okcun cepri(VI). Cepauctas u
cepHasi KUCIOTHl U uX coiau. OCOOEHHOCTH CBOMCTB cepHOM KHUCIOTHI. [IpuMeHeHue
CEpbI U €€ COCTMHCHUN.

Azot. Haxoxaenue B mpupojie, criocoobl moydeHus, Gu3nueckue U XMMUYECKHe
cBoicTBa. AMMUAK, HUTPUAbI. OKCHUIBI a30Ta. A30THUCTasl U a30THAsI KUCJIOTHI U UX
comd. OcCOOEGHHOCTHM CBOWMCTB a30THOW KHUCIOTHL. [IpuMeHeHHe a3oTa U €ero
COEIMHEHUI. A30THBIE YIOOpEHUS.

®ochop. Haxoxnaenue B mpupone, CHOcoObl TONydeHUs, (puznueckue u
xuMuueckue cBorictBa. ®ochuasr u pochun. Oxcuasl pocdopa, pochopHas KUCIOTA

u e€ comu. MerabochopHas u nupodocdopHas KHUCIOTHL, docdopucras H

docdopHoBatrcTas kucnoThl. [Ipumenenue gocdopa u ero coenunennii. PochopHsie

yI0OpeHus.
VYraepona, HaxoxaeHue B Npupoje. AJOTpornHble Moaudukanuu. Ouzndeckue u
XUMUYECKUE CBOMCTBA TMPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoM. Oxcun

yraepoaa(ll), okcun yriaepona(IV), yronpHas kuciaora u €€ coinu. AKTUBUPOBAHHBIN
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yroub, agcopoims. Oymnepensl, rpadeH, yriepoaHbie HaHOTPYOku. [Ipumenenne

IPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOIOM, U €r0 COCAUHEHHI.

Kpemunii. Haxoxxnenue B mpupopae, CHOCoObl MOdy4yeHus, ¢GU3HYECKUE U
xumudeckue cporctBa. Okenn kpeMHus(I1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[IpuMeHeHne KpeMHUA U ero coeAMHeHn. CTEKI10, €ro MoJIy4eHue, BUbl CTEKJIA.

[Tonoxenne metaiuioB B [lepuoauueckoi cucTeMe XUMUYECKUX JJIEMEHTOB.
Oco06eHHOCTH CTPOCHUS ANEKTPOHHBIX 000JI0YEK aTOMOB METAILIOB.

PaCHDOCTDaHeHI/IC XUMHYECKHUX 3JIEMEHTOB-METAJIJIOB B 36MHOM KOpC.

O6mume ¢usnveckue cBoiicTBa MeTaysioB. [IpuMeHeHrne meTamioB B ObITY U
TexHuke. CITaBbl METaJIOB.

DAEKTPOXUMHUECKUN Psii HAIPsDKEHUH MeTaiioB. O01mue crnocoobl NOayYeHUs
METaJUIOB: THAPOMETAILTYPTHUsl, TUPOMETAIUTYPIHUsl, dneKTpoMeTaiutyprus. [lonsarue o
KOppo3u# MeTaJIoB. CriocOOBI 3aIUTHI OT KOPPO3HUHU.

O6mas xapakrepuctuka MetauioB |A-rpynmber  Ilepuonnyeckoit  cUCTEMBI
XUMHUYECKUX 3JieMeHTOB. HaTpuil u xanuii: nonydenue, GU3NUECKUe U XUMHUECKUE
CBOMCTBA, NIPUMEHEHHE MPOCTBIX BELIECTB U UX COCIMHEHU.

O6mrass xapaktepuctuka MetawioB |lIA-rpynner  [lepuoguyeckoit  cucTeMbl
XUMHUYECKUX JIEMEHTOB. Maruuii U KaibIuil: ModydeHue, Gu3nueckue U XUMHUIeCKue
CBOWCTBA, NMPUMEHECHHUE MPOCTHIX BEIIECTB M UX coeauHEHH. KECTKOCTh BOIBI U
CrocoObI €€ yCTpaHEHHUS.

AntoMuHUI: TonydyeHHe, (U3NYECKMe M XMMHUYECKHE CBOWCTBA, NPUMEHEHHE
IPOCTOrO BEUIECTBA U €0 COeTMHEHUI. AM(pOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUAA
ATIOMHUHUS, TUAPOKCOKOMIUIIEKCHI alTFOMUHUS.

OOmrast ~ xapakTepucTHKa  MeTauioB  moOouHbix  moarpymm  (b-rpymm)

[leproandeckor CHCTEMbI XUMHUYECKHX SJIEMEHTOB.
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du3znueckue M XUMHUYECKHE CBOMCTBAa XpoMa U €ro coeAuHeHuu. OKCUIbl U
ruapokcuapl  xpoma(ll), xpoma(lll) m xpoma(VI). Xpomatrel W JIUXpOMathl, HX
OKHCJIMTEIIbHBIE CBOMCTBA. [lonydueHre u npuMeHEeHUEe Xpoma.

DOU3NYECKMe U XUMMHUYECKUE CBOMCTBA MAapraHila U €ro coeauHeHni. Baxnenmmue
coeaunenus mapranna(ll), mapranna(I'V), mapranua(VI) u mapranua(VIID).
[IepmaHranar kajims, €ro OKUCIUTEIbHBIE CBOMCTBA.

DU3MUECKUE M XMMHUYECKHE CBOMCTBA Xeje3a W ero coeauHeHuid. OKCHUbI,
ruapokcuasl U conu keneza(ll) u xenesa(Ill). Tlonyyenue u npuMeHeHue xejaeza
€ro CILIaBOB.

DOU3n4eCcKne U XUMHUYECKHE CBOMCTBA Meau M €€ coeauHeHui. [lomydenune u
IIPUMEHEHHUE MEIU U €€ COCTMHECHUM.

[uHK: nomydyeHue, pU3nyecKue U XMMUYECKUEe CBOMCTBA. AM(OTEpHBIE CBOWCTBA
OKCHJIa ¥ TUJIPOKCHU/IA IUHKA, TUAPOKCOKOMILICKCHI [IUHKA. [[puMeHeHre MHKa U €ro
COCIMHCHUU.

DKCNEPUMEHTAIbHBIE METO/IbI M3YyUYE€HUS BEIIECTB M MX MPEBPALICHUN: U3YUYCHUE
00pa3IoB HEMETAJIOB; TOpeHue cephl, docdopa, xeime3a, MarHus B KHUCIOPOJIE;
VM3YYEHHUE KOJUICKIMU «MeTauibl MW CIUIaBbDY; B3aUMOJICHCTBHUE IICJIOYHBIX H
ICJIOYHO3EMENIBHBIX ~ METaUIOB  C  BOJIOW (BO3MOXKHO  HCIIOJIb30BAaHHE
BUJICOMATEPHUAJIOB); B3aMMOJACHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHCIIOT W
IETTOYEN; KAYECTBEHHBIC PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOAA U
KaTHOHBI METAJUIOB; B3AMMOJICHCTBUAE THIPOKCUIOB ATIOMUHHUS U IMHKA C PACTBOPAMU
KUCJIOT U IIEJIOYEH; PEUICHUE SKCIEPUMEHTAIBHBIX 3aJa4 Mo TemaM «lamoreHsm»,
«Cepa u e€ coequueHus», «A30T U pocdop U ux coeAMHEHUsD», «MeTaibl TJIaBHBIX
MOATPYIIDY, «MeTaymibl TOOOYHBIX TOATPYIITD).

XuMHA U )KU3Hb

Ponb xuMuu B 006ecrieueHn yCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA.
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ITonsatue o HAayYHBIX MCTOJdaX ITO3HAHUA U MCTOAOJIOTHUH HAYYHOI'O UCCICAOBAHUS.

HayuHble npUHIMIIBI OPraHU3AUMN XUMUYECKOTO MPOU3BOACTBA. [I[pOMBIIITIEHHBIE
CHOCOOBI MOJYYEHUs] BAaXKHEHIIMX BELIECTB (Ha NMpUMEpEe MPOM3BOJCTBA aMMHAKa,
CEpHOI KHUCIOTHI, MeTaHoja). [IpoMblieHHbIe COCOOBI MOMYyYEHUSI METAIOB U
CIUIaBOB. XUMHYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CpeAapl M €ro IOCIEICTBUSL.

[IpobGiema miepepabOTKM OTXOAOB M IMOOOYHBIX IPOAYKTOB. POJIb XUMUM B

oOecrneueHN BHCPFCTHHCCKOﬁ 0e30I1acHOCTH. [IpuHIMOBI «3€IEHON XUMHUN).

Xumus u 3A0POBBC YCITOBCKA. HGKapCTBCHHLIe cpcacTBa. HpaBI/IJIa HCIIOJIB30BaHUA
JICKApPCTBCHHBIX ITPCIIApPaTOB. Poap xumuu B pa3BUTHUHN MCIUITNHEI.

Xumus UK. OCHOBHBIC KOMIIOHCHTHI, ITHIICBBIC I[O6aBKI/I. Ponp xumum B
oOecrneueHUN HI/IHICBOfI 0e30I1aCHOCTH.

KocmeTrnueckue wu Hap(bI-OMepHBIG cpecacTBa. breiToBass xumws. HpaBI/IJIa
0e30I1aCHOT0 MCITOJIb30BAHUS IIpCIIapaToB OBITOBOI XUMHU B HOBCGIIHGBHOﬁ KHU3HH.

Xumus B CTPOUTCIILCTBC! Ba)KHEHUIIINE CTPOUTCIIBHBIC MaTCPHAJIbI (HGMCHT, 6CTOH).

XuMHUsI B CEITbCKOM X03siiicTBe. OpraHnyecKkre 1 MUHEpaJbHbIE YA0OpEHUSI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHaIIbl, KPACKHU, CTEKIIO, KEPAMHUKA.

Marepunaisl id YJIEKTPOHUKH. HaHOTEXHOIOTHH.

PacuéTHble 3a1a4n

Pacuérel: maccel BemecTBa WM 00bEMA Ta30B MO H3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB; MACChI
(oObéMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO U3 BEILIECTB UMEET
npuMecH; Macchl (00bE€Ma, KOJIMUECTBA BEIISCTBA) IPOIYKTA PEAKIIUU, €CIIU OJTHO M3
BEIIECTB JIAHO B BHUJIC pacTBOpa C OMNPEACIEHHOM MAaCCOBOM J0JI€W pacCTBOPEHHOTO
BEILIECTBA; MACCOBOU J0JM U MOJISIPHON KOHIIEHTPALIMKU BEIIECTBA B PACTBOPE; JIOJIH

BbIXO/JId TPOAYKTA pCaKIr OT TCOPCTHICCKHN BO3MOKHOTO.
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MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXIpeIMETHBIX CBsI3€W MPU M3YyUYEHUH OOIIEH M HEOpraHMYeCcKOou
xumun B 11 Kmacce OCYIIECTBISETCS Yepe3 HCMOJIb30BaHWE KaK O0Omux
€CTECTBEHHOHAYYHBIX MOHSATUN, TaK U MOHATUM, IPUHATHIX B OTIIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSTHUS: SIBJIICHHE, HAy4HbIH (DaKT, TUIOTE3a,
TEeOpwsi, 3aKOH, aHaju3, CHUHTE3, KiacCHU(UKAIusa, MEePUOINIHOCTh, HAOIIOICHNE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusuka: MaTepus, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEUIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSHHE BEIECTBA, MJCANbHBINA ra3, (pU3NYecKue BEIUYUHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPI U, Macca.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MeTabOIU3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, >KUPBI, YIJIEBOJIbI, HYKJICHHOBBIE KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHepanbl, TOpHBIE MOPOJBI, TOJIE3HBIE HCKOIMAEMbIe, TOIUIUBO,
pecypchl.

TexHoJIorus: XuMHUYeCKast MPOMBIIIUIEHHOCTh, METAJUTYPTHsl, CTPOUTEIIbHBIC
MaTepHUalibl, CEIbCKOX035MCTBEHHOE TPOU3BOICTBO, MUIIEBAS IPOMBIIIEHHOCTD,
dapmareBTUUYECKas MPOMBIIIIIEHHOCTb, MPOU3BOCTBO KOCMETHUECKUX MPENapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, JJIIEKTPOHHASI TPOMBIIIJIEHHOCTb,

HAaHOTCXHOJIOTHH.
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TEMATUYECKOE ITJTAHUPOBAHUE
10 KJIACC (baza u npoduin)

n/n

HaunmenoBanue
pa3aenoB U TEM
MPOrPAMMBI

KonuuectBo yacoB (6aza)

KommaectBo yacos (mpoduin)

Bcero

KonTposnbsx
bI€ pabOTHI

IIpaxTrueck
re paboThI

Bcero

KoHntposbHbie
paboThl

IIpaxTrueckue
paboThl

[Ipeamer
OpraHu4eCcKOn
xumuu. Teopus
XUMHUYECKOTO
CTPOEHUS
OpraHUYECKUX
COCIMHEHUN

IIpenenbubie
YIIIEBOAOPOABI —
aJIKaHBbl,
LUKJIOATIKAHbI

Henpenensubie
YTII€BOJOPOBL:
AJIKEHBI,
AJIKaJUEHBI,
AJIKUHBI.

19

Apomarndeckue
YTJI€BOAOPOABI

[Ipuponnsie
HUCTOYHUKHU




YTJIEBOJIOPOIOB U
uX nepepadoTka

Cruptel. @enon 3

AJLIEruaml.
KapGoHnogsie
KUCTOTHI. CII0KHBIE
3¢upsL. XKupsl.

21 1 1

VYrieBoasl 2

A3soTconeprkariue
OpraHuvecKue 3
COCTMHEHHS

10

Beicokomonexysip 2
HbIE COEIUHEHUS

11

Htorosoe
MIOBTOPEHUE

Hroro 68

102 5 4

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMMUSD»

10 KJIACC «OPTAHUYECKASA XUMUSA»

Ba3oBrlii ypoBeHb (1 yac)

Yriay0aénnblii ypoBenb (1+24aca)
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Komi-B0
YacoB

Paznen 1. TeopeTudeckue ocHOBBI opranuyeckoii xumun (3 4)\(94)

Komi-B0
4acoB

RE

Tema 1. HpenMeT OpFaHH‘leCKOﬁ XUMMHUH. Teopml XMMHYECKOI'o CTPOCHUA OPraHNICCKUX

coeIUHEeHUuM

9y

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCHI

http://schoolcollection.edu.ru/collection/chemistry

[IpenmMer  opraHMyeckoM  XUMHUU: €€
BO3HMKHOBEHHUE, pAa3BUTUE M 3HAUYCHUE B
MOJIy4YeHUM HOBBIX BEUIECTB M MaTEPHAJIOB.
JleMOHCTpanuu:  —  O3HAKOMJIEHME  C
oOpa3aMi  OpraHMYECKMX  BEIIECTB U
MarepuaiaMl Ha MX OCHOBE, — OIMbITHI IO
IOPEBPALLICHUIO OPTraHUYECKHUX BEIIECTB IIPH
HarpeBaHuu (IUiaBieHUE, OOYIJIMBAHHE U
ropeHue).

DIEKTPOHHOE CTPOCHHE aToMa yriiepoa: OCHOBHOE U
BO30YXKJIEHHOE COCTOsTHUS. BajieHTHBIE BOBMOKHOCTH
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aToma yriepoja. XUMHUYECKasi CBSI3b B OpPraHUYECKHUX
coeMHEHUAX. TUIbl rHOpUAN3aIIMH aTOMHBIX OpOUTaIICH

yriaepoaa.

MexaHu3Mbl
(oOMeHHBIH u

CBA3U
Tunbr

oOpa3oBaHUsI  KOBAJICHTHOM
JIOHOPHO-aKIEIITOPHBII).
MepeKpbIBaHUSI aTOMHBIX OpOUTaJiel; G- U T~ CBSI3H.

Teopus cTpoeHUSI OPraHUYECKUX COCTMHEHUN

A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUSI.
CrpyktypHbIE dbopmybl OpraHUYECKUX
BeliecTB. ['oMomorusi, u3omepus. XuMu4eckas
CBSI3b B COCTMHEHU X
OJIMHApHbIE U KpPATHBIE CBS3U. G- U T-CBS3HU.
JIaGopaToOpHBIN  OMBIT: MOJICTTUPOBAHUE
MOJIEKYJI OPTaHUYECKUX BEILIECTB.

OPraHUYECKUX

OnunapHas, IBOWHas W TpoWHas CBA3b. CocoObI
pa3pbiBa CBsI3¢l B MOJICKYJIaX OPTaHUYECKHUX BEIIECTB.
[TonsitTue o cBOoOOAHOM panukane, Hykieohuie
anexTpodue.
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CtpykTypHBIE (POPMYIIBI pa3TUIHBIX BUIOB: CKEJICTHASI.
Buel nzomepuu: cTpykTypHas, IpOCTPAHCTBEHHAS.

OnexTpoHHbIE 3QPEKTHI B MOJIEKYJIaX OPTaHUYECKUX
coeIMHEHUN (MHIYKTUBHBIN U ME€30MEPHBIN d(PHEKTHI).

[IpencraBnenue 0 KJ1accu(UKaIUU

OPraHUYCCKUX BCIICCTB. HOMGHKHaTypa

OPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

(cucreMarnueckasi) ¥ TpPUBUAJIbHBIC HAa3BAHUS
BAKHENIINX MIPEACTAaBUTENEN KJIACCOB
OPTaHUYECKHUX BEIIIECTB.

OcobOeHHoctu U KJaccu(UKausi OpraHuuecKux
peakunii. OKUCIUTEIEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B
OPraHUYECKON XUMUH.

DKCIepUMEHTAIbHBIC METOJbI M3yUCHHUsS BEIICCTB M HX
NpeBpaIleHH: KaueCTBEHHOS OOHApYKCHUE yriiepoja U
BOJIOPOJIa B OPraHUYECKKX BEIeCTBaX. BpIuncieHus:

bopmyIbI

OIIpeaeICHUE MOJIEKYJISIPHON
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OpraHuyYeCcKOTO
AJIEMEHTOB, BXOSIINX B €r0 COCTAB.

BEIICCTBA 10 MaCCOBBIM J0JIIM

Paznen 2. YraeBomopoanl (14)\(40)

2y

Tema 2. IIpenesibHble YIi1eBOAOPOAbl — AJKAHbI, IHKJI0AJIKAHBI

64

[MUD®POBBIE OBPA30OBATEJIBHBIE PECYPCHI
http://schoolcollection.edu.ru/collection/chemistry

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHAM PSJL.
MertaH u 3TaH — NpPOCTEHIIINE MPECTABUTETU
aJIKaHOB: (PM3UYECKHUE CBOICTBA.

HomeHnkiatypa u n30Mepusi aJIKaHOB. DJIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ AJIKAHOB,
Sp®-ruGpuaM3aIKs ATOMHEIX OpOHTaneil yrieposa,
o-cBs13b. KoHpopMepsL.

JemoHcTpanus: @PU3NYECKUE CBOMCTBA AaJIKaHOB
(pactBOpuMOCTH). [IpakTuueckas padora Ne 1.

IlonydyeHne MeTaHa U U3y4YEHHUE €ro CBOMCTB.

MertaH 1 3TaH — XMMHUYECKUE CBOMCTBA (pEeaKIuu
3aMElIEHUs U TOPEHUS), HAXO0XKICHUE B IPUPO/IE,
MOJTy4YE€HUE U IPUMEHECHHUE.
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XUMHUYECKHE CBOMCTBA AJIKAHOB: U30MEPU3ALIUH,
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JETUIPUPOBAHUS, LIUKIU3ALINH, MAPOJIN3a,
KpekuHra. [Ipefcrapnenne 0 MExaHu3Me peakiuu
PAIUKAILHOTO 3aMEICHUS.

[uxmoankanel. OOmmas ¢popMyina, HOMEHKIATypa U
nzomepusa. OCOOEHHOCTU CTPOEHUSI U XMMHUYECKUX
CBOMCTB MaubIX (LIMKJIONpPONAH, UUKIOOYTaH) H
OOBIYHBIX (LIMKJIOTIEHTaH, IIUKJIOT€KCaH )
UKJI0agKkaHoB. CriocoObl OTyYeHUsl U IPUMEHEHUE
[IUKIIOATTKAHOB.

(6+1)u

Tema 3. HenpenesibHble YIi1€eBOA0PO/bI:

AJIKCHBI, aJIKaJJHCHbI, aJIKHHBbI.

Tema 3. HenpeneiibHbIe YIi1eBOIOPOAbI: AJIKEHBI,
aJIKaaueHbl, aJKUHBI (13+2)4.

Tema 6. 'aioreHnNpou3BOAHbIE YIJIEBOIOPO/I0B
(4u).

(17+2)u

[MU®POBLIE OBPA30OBATEJIBHBIE PECYPCBI

http://schoolcollection.edu.ru/collection/chemistry

AJNKEHBI: COCTaB M CTPOECHHE, TOMOJOTHYECKHI
pan. OTWIEH W IPOIUJIEH npocTenme
IPEICTaBUTEININ ATKEHOB: (DU3UUYECKUE CBOMCTBA.
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2 v
AJIKeHBI: SP TUOpUIU3aIUs AaTOMHBIX OpOuTaneit

yriaepoaa, o- u 7~ cBa3u. CrTpyKkTypHas

u
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reoMeTpudecKkas (IUC-TpaHc-) U30Mepusl.

Bpruncienusi: — HaxXOXKIEHHUE MOJICKYJISIPHOMU 1P
(bopMyIIbI OPTaHUYECKOTO COEIUHEHHsI MO Macce
(00BEMY) IPOTYKTOB CTOPAHUSI.
OTWIIEH U NPONUJIEH — XUMHUYECKUE CBOWCTBA 1

(peaxuuu TUJPUPOBAHUS, rajoreHUPOBAHMS,

ruApaTaluy, OKHUCJIEHUS U  [OJMMEpHU3alun),

noiyuyeHue v npumeHenue. [Ipaktuueckas padota Ne

1. ITosmydyeHue 3TUIEHA U U3yYEHUE €r0 CBOMCTB.
XHUMHUYECKHUE CBOMCTBA aJIKCHOB: 3aMEIIICHUS B 1
OUIOJIOKEHUE TPH IBOMHOU CBs3U. lIpencrasienue o
MEXaHU3ME PEAKIIMU  AJICKTPO(HILHOTO
IPUCOCITUHEHUS.
Tema 6. I['amoreHNpoM3BOIHBIE YIIIEBOJOPOIOB 1

(lgac u3 4): DIEeKTPOHHOE CTpOEHHUE
rajoreHONPOU3BOIHBIX YTJIEBOJIOPO/IOB.
JlemoHCcTpanus: du3nvecKue CBOMCTBa

YTJIEBOJIOPOIOB (PaCTBOPUMOCTH) YIJIEBOJAOPOIOB.
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Brruucnenus: OIIPEAECIICHUE MOJIEKYJISIPHOU
(dbopMyIIBI OPTaHUYECKOTO BEIECTBA MO MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIIUX B €r0 COCTAB.

1P

JlaGopatopHbIit ONBIT:— MO/JICIIMPOBAHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX
BrrunciieHns o ypaBHEHUIO XUMHAYECKON pEaKInU
(Maccel, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WIM TPOJIYyKTa pEaKUUMyh [0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WM MPOJYKTOB PEAKIINN )

Tema 6. ['anoreHnpon3BOJHBIE YIIEBOJOPOAOB (2
yac w3 4). Peakuuu 3amMenieHuss TrajoreHa Ha
TUAPOKCOTPYNIY, HUTPOrPYIIy, LHAHOTPYIILY,
AMUHOTPYTIILY.

Tema 6. I'amoreHNpou3BOAHBIE YIIEBOAOPOIOB (3
yac u3 4). JlelicTBue Ha TaJOTreHIPOH3BOIHBIC
BOJJHOTO M  CHOUPTOBOrO  pacTBOpa  MIEIOYH.
B3aunmMopeiicTBue qurajoreHajaKkaHoOB ¢ MariueM U
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IIAHKOM.

Ankanuensl. byranuen-1,3 u metunOyTaaueH-

1,3: ctpoenue.

AJ'IKaI[I/IeHBII HU30JIMPOBAHHBIC, KYMYJIMPOBAHHBIC.

OCcoOEeHHOCTH PTIEKTPOHHOTO CTPOSHHS

U XUMUYECKUX CBOMCTB CONPSKEHHBIX JUEHOB, 1,2-
u |,4npucoenvHeHMeE.

CriocoOsbI MMOJYUYCHUA U IPUMCHCHHC aJIKAIUCHOB.

AnkaaueHbl: BaXKHEHIINE XUMUYECKHE CBOMCTBA
(peakuus MOJIMMEPU3ALIUN ). Ilonyuenue
CUHTETUYECKOTO KayuyKa U pe3uHsbl. JJabopaTopHbIil
OTBIT: — O3HAKOMJIEHHE ¢ 00pasliaMu IuUIacTMacc,
Kay4yKOB M PE3UHBI.

Tema 6. ['amoreHNpPON3BOIHBIE YIIIEBOAOPOAOB (4
gyac u3 4). [loHstne 0 METAUIOOPTaHUYECKUX
COCIMHEHUSIX. Hcnonp3oBanue
TAJIOTCHIPOU3BOIHBIX B OBITY, TEXHUKE H B
XUMUYECKOM CHHTE3EC.
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Breraucnenus: OIIpCACIICHNUC NO0JIM BbIXOJa IIPOAYKTA
PCaKIHH OT TCOPETUICCKU BO3MOKHOTI'O.

1P

AJNKMHBI: COCTaB MU OCOOEHHOCTU CTPOCHHS, 1
TOMOJIOTUYECKUIN PO, ALETHUIEH — IPOCTEHIINMA
MPEJICTABUTENL  AJKUHOB:  COCTaB, CTPOCHHE,
(u3ruecKre CBOMCTBA.
DIJIEKTPOHHOE W MOPOCTPAHCTBEHHOE CTPOECHHUE 1
MOJIEKYJl ~aJKUHOB, SP-THOpUIU3aIMsl aTOMHBIX
opOutaneir yriaepoaa. XHUMHUYECKHE CBOICTBA:
TUMEpU3allid W TpPUMEpHU3allud, OKHUCJICHUSI.
Kucnornasie CBOICTBa AJIKMHOB, UMEIOIINX
KOHLIEBYIO TPOMHYIO CBsI3b. KauecTBEHHBIE peakInNn:
Ha TPOWHYIO CBSI3b, B3aUMOJCHCTBUE AllCTUIIEHA C
aMMHaYHBIM pacTBopoM okcua cepeopa(l).
[Tpaktuueckas padora Ne 3. [Tonyuenue aneruneHa 1
Y U3yUYEHHE €TO CBOWCTB.
AlleTUJIeH: XMMHYECKUE CBOMCTBA (peaKinu 1
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TUAPUPOBAHUSA, TaJOTCHUPOBAHUSA, TUApaTaluy,

rOpeHus), NOJy4YeHUEe U TPUMEHEHUE.

2+1)u Tema 4. ApomaTudeckue yrjieBoJ0poabl (8+1)u
HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI
http://schoolcollection.edu.ru/collection/chemistry
Apensbl. benzoin: cocras, cTpoeHue, pusndeckue u 1
XUMUYECKUE CBOMCTBA (PEaKIMKU rajJOreHUuPOBaHUS
Y HUTPOBAHMS ), TOJyYEHUE U IPUMEHEHUE.
[IpaBuiio apOMaTUYHOCTH, IPUMEPBI 1
apoMaTUYECKHMX coelMHEeHU. JIabopaTOpHBII OMBIT:
MopnenupoBanue MOJEKY apoOMaTUYECKUX
yriaeBoxoponoB. IlpenacraBiieHHE O MEXaHU3ME
peakuuii 3AeKTPOPUILHOTO 3aMEelIeHUS.
Brrunciienns: — yCTaHOBIIEHHE CTPYKTYPHOR 1P

(bopMyIIbl OPraHUYECKOIO BEIIeCTBA HA OCHOBE €0
XUMHUYECKUX CBOMCTB HJIA CITIOCOOOB TIOJTYYICHHUS.
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1P

Tonyos: cocraB, crTpoeHHe, (UBHYECKHE U

XUMHUYECKHE CBOMCTBA (pEaKIIMU raJOreHUpPOBAHUS

)41 HI/ITDOBaHI/IH), IMOJYYCHHC U TIPUMCHCHHC.

TOKCMYHOCTB apEHOB.
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[IpencraBnenre 00 OPUEHTHPYIOUIEM JEHCTBUU
3aMecTUTeNIed B OEH30JbHOM KOJIBLIE Ha MpPUMEpPE
ANKAJIbHBIX paguKaos, KapOOKCUIIHHOM,
TMJIPOKCUIIBHOM, aMUHO- MU HUTPOTPYIIIbI, aTOMOB
raJIOr€HOB.

XUMHUYECKHUE CBOMCTBA OEH30J1a U €EI'0 TOMOJIOTOB:

OKHCJICHHE TOMOJIOTOB OCH30.1a.

['eneTnyeckas CBs3b YIJjieBoaopoaos,
IMPpHUHAIJIC)KAINNUX K pa3JIMYHbIM KJIaCCaM

CriocoObI MOJTyYCHUS apOMaTHYECKUX
YTJIEBOJIOPOJIOB. OcobenHoctu XUMHYECKUX
CBOMCTB cTuposa. [Tomumepu3aius cTupoIa.

Beruuciienusi: — yCTaHOBJIEHHE CTPYKTYPHOU
(GbopMyIIbI OPTaHUYECKOTO BEIIECTBA HA OCHOBE €r0
XUMHUYECKUX CBOMCTB WJIM CITIOCOOOB MOJyYCHUS.

2y

Tema 5. IIpupoaHble HCTOYHUKH YIJIEBOIOPOI0B U UX MepepadoTKa

(4+2)u

M ®POBLBIE OBPA30OBATEJIBHBIE PECYPCHI
http://schoolcollection.edu.ru/collection/chemistry
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[Ipuponnsie VCTOYHUKH YIJIEBOAOPOIOB.
[TpuponHsbIii ra3 u MOMyTHbIE HE(TAHBIC Ta3bl.
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Hedts u e€ npoucxoxaenue. CriocoOsl mepepaboTKu

He(THU: IepEeroHKa, KPEeKUHT

(TepMUYECKH, KATATUTUYECKUIT ), MUPOITH3.

I'eneTnyeckas CBA3b MEXAY PA3ITMYHBIMU KIIACCAMU 1
YTJIEBOJIOPOJIOB.
['eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMU 1P
YTIIEBOJIOPOIOB.
[IponykTsl nepepaboTKu HEPTH, UX MPUMEHEHHE B 1
MPOMBIIUIEHHOCTH U B ObITy. KameHHbI yronb u
OPOAYKTbI €ro mnepepadboTku. [lemoHcTpaums: —
kosutekiuu «HepTb» u «YTomby.
Bpruncnenus: — omnpenesnieHue  MOJEKYJPHOU 1

(bopMyIIBI KUCITIOPOI0COAEPIKAIIESTO OPraHHIECKOTO
BEIIECTBA [0 MACCOBBIM JIOJISIM  DJIEMEHTOB,
BXOJAIIMX B €ro cocrtaB; mo wMacce (00BEMY)
IIPOJIYKTOB CTOpPaHUs; MO KOJWYECTBY BEIICCTBA
(Macce, 0O0BEMY) TIPOAYKTOB pEAKIUHA W/ UIH
VCXOJHEIX BEIIECTB.
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Ypok 0000111eHUsT MaTepuaia TEMBI.

1P

Paznen 3. Kuciopoacoaep:kamiue oprannueckune coexunenust (12 1)\(364)

RE

Tema 6. Cimptbl. @eHOJI

Tema 7. Cninptbl. ®eHOJI

9y

N PPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI
http://schoolcollection.edu.ru/collection/chemistry

[IpenenbHbIE OQHOATOMHBIE CIUPTHL. MeTaHONI U
ATAHOI: CTpoeHue, (PU3NYECKHUE U XUMUUYECKHUE
CBOMCTBa (peaklMM C aKTUBHBIMH MeTajlJIaMu,
rajoreHOBOJIOPOJIaMH, TOPEHUE), MNPUMEHEHHUE.
Bonopoansie CBsI3M MEXTY MOJIEKYJIaMH CIIUPTOB.
JlericTBMEe MeTaHOJa W 3TaHOJIAa HAa OpPraHu3M
yesjoBeka. JlabopaTopHble OMNBIThI: — TOPEHUE
CIIMPTOB; — OKHCJIEHHE JTAaHOJa OKCHJIIOM
meu(1l).

[IpenenbHble  OOHOATOMHBIE  CIHUPTHL:  W30MEpHS,
knaccupukanusa. Puznueckue CBONCTBA aJKaHOJOB.
JleMOHCTpanus: pacTBOPUMOCTb CIHPTOB B  BOJE.
CnocoObl MONydyeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.
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XUMHYECKHE CBOMCTBA AJIKAHOJIOB: JE€TrUpaTallH,
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OKHUCJIEHUS, B3aHMMOJECHCTBHE C OPraHUYECKUMH U
HEOpPraHWYeCKUMHU Kuciotamu. IlpeacraBieHue o
MEXaHM3ME peakluid HYKJICODUIHHOTO 3aMelICHHS.
JemoncTpauuu: 1. B3aumMopeiicTBue »3TaHOna C
HaTpueM. 2. OkucieHue 3TWIOBOTO  CHHUpTa
IUXpOMAaTOM Kanusl (BO3MOYKHO  HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB).

MHoOroatomMHsle  CIAPTHL. OTWICHIJIMKOJIb H
[JIMLIEPUH: CTPOEHUE, (PU3NUECKUE U XUMHUECKHUE
CBOMCTBa (B3aMMOJCHCTBHE CO  IIEIOYHBIMHU
METajulaMM,  KAaueCTBEHHAas  peakuus  Ha
MHOTOAaTOMHBIE CIUPTHI). JleiicTBUE HAa OpraHu3M
YeJI0BEKa. [Ipumenenue IJIALIEpUHA "
TUIEHruKoNs.  JlabopaTopHble  OMBITHI:
B3aMMOJICHCTBUE TJIMLEPUHA C THUIPOKCHIIOM
menu(II).

MHoroaromMHsIe CITUPTHI: B3aUMOJIEHICTBHE C
OPraHUYECKMMU U HEOPTAHUYECKUMU KUCIIOTAMHU.
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[Ipocteie  »dupbl, HOMEHKJIATypa U U30MEpUS.

OcobeHHocTH (1)H3PI‘-I€CKI/IX 1 XMMHUYECKHX CBOMCTB.

@DeHOJI: CTPOCHHUE MOJIEKYJIbI, (PU3HYECKUE H

XUMHUUYeCcKue cBorcTBa. TokCHYHOCTH (peHoa.
[Ipumenenue ¢penona. Beraucnenus

— [0 YPaBHEHHUIO XUMUYECKOMN peakuu (Macchl,
00BEMa, KOJIMYECTBA UCXOJAHOTO BEIIECTBA WIH
IPOJYKTa PEAKIUHU IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM
MPOJIYKTOB PEAKIIUN).

®deHo: B3aMMHOE BIMSHUE THAPOKCOTPYIIBI U
OeH3zonpHOTO  siApa.  (OCOOEHHOCTH  XUMHUYECKUX

cBOMCTB (eHosa. KauecTBeHHBIE peakiuy Ha (PEeHOI.

®denondopmanbaeruHas CMOJIA.

[IpakTnueckas pabora No 4. Pemenne
AKCIIEPUMEHTANIBHBIX 3a7ad 1no TeMe «CHnuptel H
(heHOIBI.

Tua

Tema 7. Anbaernabl. KapooHoBbIe KMCJIOTHI.

Tema 8. Anbaeruanl. KapooHoBbie KHCJIOTHI.

21g
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Caoxnblie 3¢upbl

Caoxnble 3¢upsbl. ZKupbi

AJbIeruapl u KETOHEL. dopmanbIeru,

alcTaJIbaACTHU . CTPOCHHUC, (bI/ISI/I‘-ICCKI/Ie u

XUMMYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHUA H

BOCCTAHOBJICHU, KAYCCTBCHHBIC peaKHI/II/I).

JlaGopaTopHBIE OMBITHI:

OKHCJICHHE  QJIbJICTUIOB  aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u rumpoxcugom
meau(1l).

DNEeKTPOHHOE CTPOEHHWE KAPOOHWIIBHOM  TPYIIIIHI.
['omonornueckne  psaabl  aIbACTHIOB U KETOHOB:

U30MEPHS.

IIpencrasinenue 0 MeXaHu3Me peaKkuim

HVKJ'ICO(bI/IJ'ILHOI‘O OPUCOCANHCHHUA AJbACTUIO0B.

dopmanbIeru, aueTaabAerul; MOJTyYeHUE U
MIPUMEHECHHUE.

AI1leTOH: cTpoeHHe, (DU3HIYECKUE U XUMUYECKUE

CBOMCTBA (PEAKIINU OKUCIIECHUS U

92




BOCCTaHOBJ'IeHI/IH), IIOJYYCHHNC U IPUMCHCHUC.

Brerancnenus: OTpeCNICHUE  MOJICKYJISIPHOU
dbopMysIBI OPTraHUYECKOTO BEIMIECTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; IO Macce
(00BEMY) TPOAYKTOB CroOpaHus; IO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU U/UIU
UCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOUH
(GopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €ro
XUMUYECKAX CBOMCTB WIIA CIIOCOOOB TTOTYICHHUS.

Ypok 0000111eHNs MaTepraa TEMBbI.

OnHOOCHOBHBIE  TIpe/C/ibHbIE  KapOOHOBBIC
KHCJIOTBI. MypaBbUHAasT W YKCYCHAs KHCIJOTBI:
CTpoeHHe, PU3MYECKUEe U XUMUUYECKUE CBOMCTBA
(cBoiicTBa, oOOmMEe s Kiacca  KHUCIOT).
[Ipaktruueckast pabora Ne 2. CBoiicTBa pacTBOpa
YKCYCHOM KUCIIOTBI.

OcoOeHHOCTH CTPOEHHUS MOJIEKYJT KapOOHOBBIX
kucnoT. M3omepus u HoMmeHkinarypa. Bogopoansie

93




CBsA3HU MCIKAY MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.

OIHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIIOTHI:
pPEaKLMK C yYaCTUEM YTJIEBOJOPOJAHOIO paguKaa.

MypaBbrHasi M YKCyCHas KHUCIOTBI:  pEaKUUs
ATEPUPUKALINH, TOTYUEHUE U IPUMEHEHHUE.

Oco0eHHOCTH CBOMCTB MYypPaBbHUHOW KUCIIOTHI.

MHuoroo6pa3sue KapOOHOBBIX KHCJIOT.
[IpencraButenn  BbICIIMX  KapOOHOBBIX  KHCIIOT:
NaJbMUTHHOBAS, JIMHOJIEBAs, JINHOJIEHOBAS KUCIIOTHI.

Ocobennoctu CBOICTB HEIpeebHbIX u
apOMaTUYECKUX KapOOHOBBIX KHUCIJIOT, TUKApOOHOBBIX
KUCJIOT, TUPOKCUKAPOOHOBBIX KUCIIOT.

CreapuHOBass W  OJICMHOBass KHCJIOTBI  Kak
NPEACTABUTENIM BBICIIMX KapOOHOBBIX KHCIIOT.
Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEee JICUCTBHE.

[IoHsAITHE O CUHTETHYECKMX MOIIIMX  CPEACTBAX
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CMC).

Ilonsitue o IIPONU3BOAHBIX Kap6OHOBI>IX KHCJIOT —
CJIOKHBIX a(bnpax, AHruapuaax, raJorcHaHruapuaax,
aMMJiax, HUTpuJjiax.

CnoxHple  3QUpbl  KaK  IPOU3BOJHBIC
KapOOHOBBIX  KHCIIOT. [ HApONH3  CIOXKHBIX
2(upoB.

Cnoxubie 3¢upsl. 'omonorudyeckuit psia, oo1as
dbopmya, ©3oMepust U HOMEHKJIIATYypa.

[IpakTuueckass  pabota Ne 5. Pemienne
AKCIIEPUMEHTAILHBIX 33J1a4 1o TeMe «KapOoHOBbIe
KUCITOTHI. CIIOKHBIE APUPHD».

Kupsel. I'maponms xupos. [IpumeHeHue Xupos.
buonorunueckas poiib )kupoB. Beruuciienus: — 1o
YpPaBHEHUIO XUMHUYECKOW peakuuu (Macchl,
00BbéMa, KOJIMYEeCTBAa HMCXOAHOTO BEIIECTBA HIIU
MPOAYKTa peaKIuu M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOIHBIX
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BEIIIECTB WM MPOIYKTOB PEAKIIUN).

Kupsl: ctpoenue, pu3nueckue CBOMCTBA.

OcoOCHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKH
HCTIPCACIIbHBIX )KUPHBIX KHUCJIOT. )KI/IpLI B IIpUpoac.

KoutponeHas  pabora: «Kucnopoacoaepxamniue
OpTaHUYECKUE COCTUHCHUS.

2y

Tema 8. YrieBoasbl

Tema 9. YrieBoasbl

6 g

1 DPPOBBIE OBPA3OBATEJIbHBIE PECYPChI
http://schoolcollection.edu.ru/collection/chemistry

VYTIeBoIbI: COCTaB, KJIaCCU(PUKALIUS YTIIEBOIOB
(MoHO-, au- W mnonmcaxapunbl). [aroko3a —
IIPOCTEUILIMI MOHOCAXAPU:
0COOEHHOCTH CTPOECHHUS MOJIEKYJIbI, (PU3NUECKHE U
XMMHYECKME CBOMCTBa  (B3aMMOJECHUCTBHUE C
ruapokcuom meau(Il), okucnenne amMmmuadHbIM
pactBopoM okcuaa cepedpa(l), BocctaHOBIEHUE,
OpoKEeHHE TIIIOKO3bl), HaXOXACHUE B MPUPOJE,

npuMeHeHue, ouonorudeckas poiib. DoTocuHTES.

@pyKTO3a KaK U30MEP TIIFOKO3BI.
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Onrryeckas

HN30MCPHL.

KonsuaTo-nienHas
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TAYTOMCPpHA HaA TIpUMEPEC  MOJICKYVYJIbI
IPOCKIUMKU Xeyopca, (X,B-aHOMeDBI TJITOKO3EI.

TJIFOKO3BI,

Monocaxapuapl: rajJakTo3a, pudosa, JIe30K- cuprudo3a.
duznyueckre CBOWCTBA U HAXOXKICHHE B TPUPOJE.
JlabopaTtopHbIii  ombIT: B3ammopeiicTBue pactBopa
II0KO3bI ¢ rusipokcuioM meau(Il).

Caxapo3a — HPEACTABUTC/Ib AHUCAXAPHUIAOB,
THAPOJIN3, HaXO0XJICHHUC B IIpUpPoOaAc )41
IOPUMCHCHHUC. KanMaJI H [OCIK0JI03a KakK

npupoaHbie nojguMepsl. CTpoeHHe Kpaxmayia |
Heunrono3sl. Du3nYeckue U XMMHYECKHE
CBOMCTBa Kpaxmayia (TUAPOJU3, KayeCTBEHHAas
peakuusi ¢ uwogom). JlabopaTopHbId OMBIT: —
B3aMMOJICHCTBHE KpaxMajla C HOJOM.

MaJIbTO3a
u

Jucaxapuasl: 151 JIAKTO34.
BoccranasiuBaromue HEBOCCTAHABJIUBAIOLIUE
nucaxapuael. Ilomucaxapuasl: rimkoreH. CTpoeHune

MaKpOMOJICKYII I''TMKOT'CHA.
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XYWMHUYECKHE CBOMCTBA MEJUIIOJIO3bI: TUAPOIH3,
nonyueHue d¢dupoB uemwtono3el.  [lonsTtue 00
UCKYCCTBEHHBIX BOJIOKHax (BHCKO3a, alleTaTHBIN
IENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckue coequHerHust (3 1)\(94)

3y

Tema 9. AMUHBI. AMUHOKHCJI0THI. BeJIkn

Tema 10. AMUHBI. AMUHOKHCJI0TBI. BeJikn

9y

N PPOBBIE ObPA30OBATEJIBHBIE PECYPCHI

http://schoolcollection.edu.ru/collection/chemistry

Amunasl. MeTuIaMUH U aHWIWH: COCTAaB,

CTPOCHUC, d)I/I3I/I‘IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(ropeHue, B3auMOJIEHCTBUE C BOJIIOU U

KHCJIOTaMU ).

Knaccudukauus amuHOB:  anmudaruueckue U
apOMAaTHYECKHUE; NEPBUYHBIE, BTOPHYHBIE U
TpeTuuHble. AMUHBL: n3oMepust. CrocoObl MOTyYeHUs

U IPUMCHCHHC aJ'II/I(l)aTI/ILICCKI/IX AMHHOB.

[TosryueHune aHWIMHA U3 HUTPOOEH301a.
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BzaumHoe BiausiHHUE Ir'pymnir atoMOB B MOJICKYIIC
aHnmianHa. OcOOCHHOCTH XUMUYECKUX CBOMCTB
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aHunuHa. KauecTBeHHbBIC PCAKINH HA aHUJINH. AMMUHBI:
AJIKMJIMPOBAHUC, BBaHMOHeﬁCTBHe ICPBUIHBIX AMHWHOB
¢ a30TucTOoM KHucaoTor. Coiau anKujaaMMOHUS.

AMHWHOKHCIIOTBI Kak amdoTepHbIe
opraHuueckue coeauHeHus. Duzuyeckue U
XUMHUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha IpUMeEpe
TJIMIMHA). buonornueckoe 3HAYEHUE
aMuHOKuUCHOT. [lenTusl.

Howmenxkitatypa u U30MEPUS. OtnenbHBIE
MPEICTABUTENIM  0-aMUHOKHCJIOT: TJIMIWH, aJlaHuH,
(eHnnagsaHuH, CEpUH, ITTYTaAMHUHOBAsT KUCJIOTA, JU3HH,
nucTenH. OnTuyeckas M3oMepus aMHHOKHUCIOT: D- u

L -aMHUHOKHCJIIOTHI.

Peakums monmkoHAeHCAIIMH, 00Opa30BaHUE TIETITHIHOM
cBsi3u. JleMoHcTpanus: PactBopeHue OeIKkoB B BOJIE.

benkyn Kak mnOpuUpOHBIE BBICOKOMOJIEKYJISIPHBIE
coenuHenus. [lepBuyHas, BTOpu4yHas u
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TPETUYHAsT CTPYKTypa O€lKOB. XHWMHYECKHE
CBOMCTBa OENKOB: THJIPOJU3, JI€HATyparus,

Ka4YCCTBCHHBIC PCAKIIMU HA OCIKH.

JleMoHCTpauuu: — JeHarypamus OeIKOB Mpu
HarpeBaHUM; — I[BETHBIC PEAKIINK OEIIKOB.

Iloustre 00 a30TcoAepIKAIINX ITeTEPOLMKINIECKUX
coeqnHeHnaX. IIMpuMHAMHOBBEIE W IOYPHHOBBIE
ocHoBanus. HyKJIenHOBBIE KHCJIOTEI: COCTaB, CTPOCHHE
H OMoornyeckas poJib.

[IpakTnueckas pabora Ne 6. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/71a4 110 TCMC

«A30Tcoz[ep>1<amne OpPraHu4YCCKUC COCANHCHUS .

Pa3neit. 5. Boicokomouiekyasipabie coequHeHust (29)\(64)

Tema 10. IlnacTmacesl. Kayuyku. BosioxkHa

Tema 11. BoicokoMoJieKyJISIPHBbIE COeIMHEHU S

MU PPOBBIE ObPA30OBATEJIBHBIE PECYPCHI

http://schoolcollection.edu.ru/collection/chemistry
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OcCHOBHBIE IIOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
IIOJIUMEP,  CTPYKTYpHOE  3BEHO,  CTEIICHb
[IOJIMMEPU3ALINH, CPEIHAA MOJIEKYJISIpHAs Macca.
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OcHOBHBIE METO/IbI CUHTE3a

BBICOKOMOJICKYJISIPHBIX COCTMHEHUN —

MOJIMMEPHU3ALIMS U TOJTUKOHICHCAIHS.
[Ipencrapienue 0 CTEPEOPETYISIPHOCTH u
HAJMOJICKYJISIPHOM CTPYKTYpE IOJIUMEPOB,
3aBUCUMOCTh __ CBOWCTB _ TOJHWMEPOB  OT WX
MOJICKYJIIPHOTO ¥ HAJAMOJIEKYJISIPHOTO CTPOCHHUS.
JemoHcTpanus o0pasnoB pe3uHbl. Buaeodparment
«BynkaHuzanus pe3uHb».
[IpakTuueckas pabora No 7. Pemienune
AKCIIEPUMEHTAIILHBIX 3a7a4 Mo Teme «Pacmo3HaBaHue
OPraHUYECKUX COCIUHCHUI.

ITnactmacchl  (TIOJIMATWIICH,  TIOJMIPOIHUIICH,

MOJUBUHWIXJIOPUJI, HOJUCTUPOJI). HaTypaabHbIN
A CHUHTETHYECKHE Kayduykh (OyTaareHOBBI,
XJIOPOIIPEHOBLIN M M30IPEHOBLIN). BosokHa:
HaTypajabHbIC (XJIONOK, IIEPCTh, mENK),
HMCKYCCTBEHHBIC (aIIETaTHOE BOJIOKHO, BUCKO34),
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CUHTCTHYCCKUC (KaH]f)OH n J'IaBCElH).

]_ICMOHCTpaHI/IH: — O3HAaKOMJICHHUC C 06pa3uaMH
IMPUPOIHBIX u HCKYCCTBCHHBIX BOJIOKOH,
ImIacTMaccC, KaydyKoB.

[TmacTmaccsr: MOJTUMETHJIMETAKPHJIAT,
MOJTMKapPOOHATHI, MOJIMATUIICHTEpeTaar.
YTunuzanus 1 nepepadoTka IIacTUKA. DJIACTOMEPHI:
CHIIMKOHBI.

[TonmuMmeps!l coenuaJpHOro HazHaueHus (TedJioH,
KeBJIap, SJIEKTPOOPOBOIAIIINE [IOJMMEDBIL,
OunopasaaraeMbl€e IIOJUMEDBHI).

[IpakTuueckas pabora No 8. Pemienune
AKCIIEPUMEHTANILHBIX 3a/1a4 110 TeMe «Pacmno3naBanue
TUTACTMACC M BOJIOKOH)

Pa3nen 6*. UTorooe mosropenue (14)\(54)

1P

HNTorosasi koHTpoJLHas padora 3a kypce 10
KJjacca

1P

[ToBTOpEHME. I'eneTnueckast CBS3b MEXIY

Ppa3IMYHBIMHA KJIaCCaMU OPraHNn4YCCKUX COGIII/IHeHI/Iﬁ

2P
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[loBTOpeHne.  Bbpluucnenus: —  ONPENEIICHHE
MOJICKYJISIPHOU (hOPMYJIBI OPraHUIECKOTO BEIIECTBA IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €T0 COCTAB;
nmo Macce (00bE€MY) TMPOAYKTOB CropaHus; IO
KOJIMYECTBY BeIlecTBa (Macce, 00bEMY) MPOTYKTOB
pEaKuy W/WUIN UCXOAHBIX BEIIECTB; — YCTAaHOBJICHUE
CTPYKTYpHOU (HDOpMYJIBI OPraHUYEeCKOTO BEIecTBa Ha
OCHOBE €ro XHMHYECKUX CBOMCTB WM CIOCOOOB
MOJTyYCHUS.

2P

1 u B Hepe10, Bcero 35 u, u3
HHUX 3 4 — pe3epBHOe BpeMsl

3 4 B Heae10, Becero 105 4, u3
Hux 10 4 — pe3epBHOE Bpems

TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMMWUSD»

11 KITACC «OBIIAAA U HEOPTAHNYECKASA XUMUSA»

Bba3oBblii ypoBeHsb (1 gac)

Yray6aénnblii ypoBensb (1+24aca)

Komn-Bo
4acoB

Pa3nen 1. Teopernueckue ocHOBBI XuMuH (129\36 u)

Komn-Bo
4acoB

106




34 Tema 1. Crpoenue atoma. Ilepuoaguvecknii 3akoH u Ilepnoanyeckas @8+1)u
cucreMa xumudeckux djiemMenToB /. U. Menaeeea
IMUDPOBLIE OGPA30OBATEJILHBIE PECYPCHI http://schoolcollection.edu.ru/collection/chemistry
1| Xumuueckuit anemeHT. ATom. fAnpo atoma, 1
M30TOIIBI.

KopnyckynsipHO-BOJIHOBOM AYJIN3M, JIBOMCTBEHHAS 1
npupona  3jekTpoHa.  CTpoeHHe  BIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHCJIA.
Pacripenenenne 3J€KTPOHOB MO  aTOMHBIM 1
opOUTAaJIAM; OPUHIIUII MUHUMYMa SHEPTUU, TPUHITUIL
ITaynu, npaBuiio XyHna.

1| DnexTpoHHas 000I0YKa. DHEPTTHUECKHUE YPOBHH, 1

OAYPOBHHU. ATOMHBIE OpOUTaNH, S-, p-,

d-anemenThl.  OCOOCHHOCTH  pacHpe/IeeHUs
3JIEKTPOHOB 10 OPOMUTANISIM B aToMax 3JEMEHTOB
NEPBbIX YETBIPEX TEPUOAOB.  DIIEKTPOHHAs
KOH(UTrypaius aToMOB.

107



http://schoolcollection.edu.ru/collection/chemistry

DJIEKTPOHHbIE KOH(UTypalluud aTOMOB 3JIEMEHTOB
MEPBOr0 — YETBEPTOTO MEPUOJAOB B OCHOBHOM
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1 BO30YKJIEHHOM COCTOSIHHH, 3JIEKTPOHHbBIE
KOH(MUTypalii HOHOB.

[lonsarue 06 OHCPI'ur MOHM3aIIUuH, SHCPIUHU CPOACTBA K
QJICKTPOHY. 9JI€KTpOOTpI/IHaT€JIBHOCTL.

[lepnognuecknit 3axkoH u  llepuogmueckas
cucTeMa XuMuuyeckux odjaemeHtoB J[. .
MenpaeneeBa. CBs3b NMEPHOJMYECKOTO 3aKOHA M
[lepunonnueckoi CUCTEMBbI XUMHUUYECKUX
anemeHToB J[. M. MenneneeBa ¢ COBpeMEHHOMU
TEOpPUEN CTPOEHHsSI aTOMOB 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XUMHUYECKUX BJIEMEHTOB M
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB
o  TIpynmaM M IepuojaMm.  3HAUYECHUE

nepuoauueckoro 3akona /[. 1. Menzaeneesa.

JdemoHcTpanus

Buaer  T1abmun  «llepuoamdeckas cucreMa

XxuMH4ecKkux sjieMeHToB J[. 1. MenaeneeBay

O0o001IeHME U cUcTEMATU3AIUSA 10 TEME.
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Pa6ora ¢ Tecramu B popmare EI'D

YPOK KOHTPOJISI 3HAHUM MaTepuaa TEMbI 1P
Pa6oTa ¢ recramu B popmate EI'D
44 Tema 2. CtpoeHue BemecTBa. MHOrooopasue BemecTn 10 g
HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCHI
http://schoolcollection.edu.ru/collection/chemistry
1 | CtpoeHue BemiecTBa. XUMHUYECKasi CBs3b. BuUb 1
XUMHUYECKOUN CBSI3M (KOBAJEHTHAs HEMOJSpHAs U
MOJISIpHAs, MOHHAS, METAJUTMYECcKas ). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHOM XHWMHYECKOW CBS3U
(0OMeHHBI 151 JIOHOPHOAKUENTOPHBIN ).
Bonopoanast cBs3b.
BaneHTHOCT®D.
DHeprus " JUIMHA CBSI3U. [TonsipHOCTS, 1
HaMpaBJIE€HHOCTh W  HACHIIIAEMOCTh KOBAJICHTHOM
cBs3u. Kparnsie cBs3u. BogopoiHas cBs3b.
MexMONEKYIIAPHBIE B3AUMOACUCTBHUS
FOMOB. 1

aTOMHBIX  opOwurtaneir.  CBs3b

['uGpunm3anus
AIEKTPOHHOM CTPYKTYPBI MOJICKYJI C UX
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T€OMETPHUECKUM CTPOSHUEM (Ha MTPUMEpPE COCTUHEHUIA
3JIEMEHTOB BTOPOT'O MEPUOIA).

DIEKTPOOTPUIATETLHOCTh. CTENEeHb OKUCIICHHUS.
Nownsr: KaTUOHBI U AHUOHBI.
BeniectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BellecTBa. THUTIBI KPUCTATITUYECKUX
PEETOK U CBOMCTBA BenlecTB. leMoHCcTpanus

MOIIGJ'II/I KPpUCTATININYCCKHUX pGIHéTOK

[IpencraBienuss O  KOMIUIEKCHBIX  COCIUHEHHUSIX.
CocraB KOMIIJIEKCHOT'O HOHA:
KOMILIEKCOO0Opa3oBaTeb, JIMTQHJIBI.
KoopanHanmoHHOE YUCIIO.

HoMenkiarypa KOMIUIEKCHBIX COEJIMHEHUMN.
3HaYeHUE KOMIIJIEKCHBIX COEJIMHEHUMN.
[loHsITHE O KOOPJIVMHAIIMOHHON XWUMUH.

[TonssiTe 0 IUCHIEPCHBIX cucTeMax. MICTUHHBIE U
KOJUUIOUTHBIC PACTBOPBHI. MaccoBag oS
BELIECTBA B PACTBOPE.
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CriocoObl  BBIpaXEHHS KOHIIGHTPALMU PACTBOPOB:
MaccoBas 0Nl BEIIECTBA B PAcTBOPE, MOJSpHAs
KOHIICHTPAIIHSI.

Hacrimennnie Y HCHACBIIIEHHbBIE PACTBOPHI, 1
pacTtBOpuMOCTbh. KpucTtamioruaparsl.
Boiunciaenus
C HCIOJb30BAaHMEM TIIOHATUM  «MaccoBast  JIOJA
PacTBOPEHHOTO BCIIIECTBAY, «MOJIIpHas
KOHIICHTPAITUS
1 | Knaccudukanus HEOPraHMYECKUX COCIUHECHHM. 1
Homenknatypa HEOPTaHUYECKUX BEIIECTB.
['eHeTnyeckasi CBSI3b HEOPraHUYECKHUX BEIIECTB,
MPUHAJICKAITUX K PA3IMYHBIM KJlaccam
(5+1)u Tema 3. Xumuveckue peakuuu A7 +1)u
N ®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI
http://schoolcollection.edu.ru/collection/chemistry
Boiuunciaenust 1P

— MAaccChl BeIleCTBa WM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WU 00bEMY OTHOTO W3
YYaCTBYIOIIUX B PEAKIIUU BELIECTB;
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— MAacCOBOM JIOJM W MOJISIPHOW  KOHIICHTPALIMHU

BCHIICCTBA B paCTBOPC

Bbruucisienus
— mMaccel (00bEMa, KOTUYEeCTBA BEIIECTBA) MPOAYKTa
pEeaKIy, €CIIM OJHO U3 BEIIECTB JaHO B BUJE pacTBOpa
C OIPEAECIEHHON MaCCOBOM JIOJIEH

paCTBOpéHHOFO BCIICCTBA

XuMudeckast peakuus. Knaccudukanus
XAMHUYECKUX PpEAKUMH B HEOPraHUYECKOM U
OPraHMYECKON XUMHUHU. 3aKOH COXPaHEHMSI MaCChl
BEIIECTB; 3aKOH COXPAaHCHUS W IPEBPAIICHUS
SHEPTUU MMPU XUMUYECKUX PEAKIUSX.

TeroBble  3h(dEKTHI  XUMUYECKUX  pEaKLUil.

TepMOXI/IMI/I‘—IeCKI/Ie YPaBHCHMU.

Bouruuciienus

— TerI0BOro 3 eKTa peakiuu

113




CkopocTh  peakinuu, €€ 3aBUCUMOCTb  OT

paznu4HbIX ¢dakTopoB. OOpaTUMBbIE pEAKIIHH.
Xumudeckoe paBHoBecre. DaKTOPHI, BIUSIONINC

Ha COCTOSIHME XHUMHUYECKOTO PABHOBECHSI.
[Tpunuwmn Jle [larense.

IIpakTnueckas padora

Ne 1. BnustHue pa3nuuHbiX (akTOpOB HA CKOPOCTh
XAMHUYECKOMN PEaKIIUU.

["'omorenHsie N I'CTCPOICHHLIC Karanu3

pC€aKinun. 1 KaTaJn3aTopsl.

KoHcTaHTa XMMMYECKOTO PaBHOBCCHA.

@akTOpBI, BIUSIONINE HA MTOJ0KEHUE
XUMHUYECKOTO PAaBHOBECHS: TEMIIEpATypa, 1aBJICHUE U
KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIINX B PEAKIIUH.
[Tpunuun Jle Hlarense. IIpakTnyeckas padora

Ne 2. Bnusinue pa3nuuHbIX (paKTOPOB Ha IMOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.

DnekTponuTuyeckas auccoryanus. CuiabHbIe U
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cia0Oble AIEKTPOIUTHI. Peakiiuu noHHOTO
oOMeHa.
JlaGopaTopHas paGora

— IIPOBCACHUC peaKHHﬁ MOHHOT0 0OMEeHa

Brinonnenue ynpaxHeHuil o reMam: CUibHBIE U
ciabple AMeKTpoInThl. CTENeHb AUCCOIUALINN.

Peakuuu noHHOTO OOMEHA.

Pemenue 3aJa4 110 TCMC: XUMHYECKOE PaBHOBCCHC

CunbHBIC U cl1a0bIe QJICKTPOJIUTEI. Cpez[a BOJHBIX

pacTBOpPOB  BEMICCTB: KHUCIast, HEHTpaibHas,
1eJI0YHAas.

[Moustue o BomopoaHoMm mokaszareine  (pH)
pacTBopa. Muaposns OPraHUYECKUX U

HCOPraHMYCCKHUX BCIIICCTB.

JlaGoparopHasi paGora

— ONpEIeICHHe CPelIbl PacTBOPOB BEIICCTB C
MIOMOII[bI0 YHUBEPCAILHOTO MHINKATOPA.

Honnoe mnpowusBenenue Boabl. Cpena
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PaCTBOPOB: KUCJIOTHAA, HeﬁTpaHLHaH, mcJIouHasd.

Bonopoausriii mokasarens (PH) pactsopa.

T'uaponus conei. 1
1| OKUCIHUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY. 1
JdeMoHcTpanus
Pa3noxeHnue nepokcua BOAOPOAa B IPUCYTCTBUU
Katanu3aropa. lloHsATHe 00  3JIEKTpoJiU3e
pacIljiaBOB U pacTBOPOB cosieil. [IpumMeneHue
AIEKTPOJIN3A.
OKuCIUTENBHO-BOCCTAHOBUTEIBHBIC peaKunu. 1
Crenenb okucneHus. OKUCIUTENb U BOCCTAHOBUTETb.
[Iporecchl OKUCIEHNS M BOCCTAHOBJICHUS. BaxkHenme
OKHUCJIUTENIM U BOCCTAHOBUTENIU. METO T 3JIEKTPOHHOTO
Oaytanca
DJIEKTPOJIU3 PACTBOPOB U PACILIABOB BEIIECTB. 1
1P | KontpomarHas padota 1 (1mosyroaue) KonTtponarnas pa6ota 1 (Tect B popmare EI'D) 1
Pa3nen 2. Heoprannueckast xumus (169\514)
(8+1)u Tema 4. HemeTanibl 29 4

MU®POBBIE ObPA30OBATEJIBHBIE PECYPCHI
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Boruunciaenus
— Macchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA
peaKImu, eCIM OJHO U3 BEIIECTB JaHO B BUJE pacTBOpa
C OIPEAECIEHHON MaCCOBOM JIOJIEH

paCTBOpéHHOFO BCIICCTBA

Boiuuciienus

— J0JIK BbIXOJIa ITPOAYKTA PCaKIUN OT TCOPCTUUCCKHU
BO3MOXXHOI'O

HemeTtamebl. [Tonoxenue HEMETAILJIOB
B [lepnoanueckoit CHUCTEME
xumuueckux sneMeHToB . . Menaeneesa

U 0COOEHHOCTH CTPOCHHS aTOMOB.

JdemoHcTpanuun

1. O6pa3ipl HEeMeTaIoB.

Bonopon. Ilonmyuenue, dusnueckue M XHUMHYECKHE
CBOMCTBa (peakluu ¢ METallaMd U HEMETaJJIaMu,
BOCCTAHOBUTEJIbHBIE CBOICTBA).

JlaGopaTopHbIe ONBITHI
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1. KadecTBeHHBIC peakilii Ha HEOPTaHNIECKUE HOHBI
Y KaTHOH BOAOPO/A.

IM'uapuael. TONIMBHBIEC 3JIEMEHTHL.

Pu3n4ecKre CBOMCTBA HEMETAIIOB. AJUIOTPONIUS
HEMETAJUIOB (HAa MpUMEpe KHUCIOpOJa, CEpHI,

dbocdopa u yraepona).

Kucnopoa u 030H. Yrnepoa, HaX0KI€HUE B NPUPOJIE,
QUIOTPONHBIE ~ MoAWUKAIIUA.  AKTHUBUPOBAHHBIN
yroab, aacopoumsa. ymiepeHsl, rpadeH, yriIepoaHbIe
HaHOTPYOKH.

JemoHcTpanuu

2. I'openue cepsl, pocdopa, xxene3a, Marous B
KHUCJIOPOJIE.
JlaGopaTopHble ONbITHI.

2. [Tonydyenue u coOnMpanue razos.

XUMHWUYECKHUE CBOWCTBA BAKHEUININX HEMETAJIOB
rajoreHoB M WX COCIMHEHUM  (OKCHJIOB,
KHUCJIOPOJCOIEPKAIIMX KACIIOT, BOAOPOIHBIX
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COEJIMHEHUN). [Ipumenenue raJIOr€HOB

U UX COEIMHEHUN.

["anoreHoBOAOPOIBL. Baxueimmue
KHCJIOPOJCOIEPKAILINE COETMHEHHSI TaJIOTEHOB.

JlaGopatopHble U  TPOMBIIIJIEHHBIE  CIOCOOBI
MOJIyYEHUS TATOTeHOB. [[puMeHeHre TraJloreHOB U UX
COECINHCHUMH.

XUMHYECKUE CBOMCTBA BAXKHEUIINX HEMETALIOB.

Cepa u eé coequnenus. (OKCHUIIBI, KUCIIOPO/I-

coaeprKaIme KHUCJIOTHI, BOJIOPOJIHBIE
coenuHenus). IIpumenenne ceppl u e
COE€IMHEHUN.

Cepa. Haxoxnenue B mpupoe, CrocoObl MOTyYeHUs,
bu3udYecKkre U XUMHYECKHE cBoMcTBa. CepoBOOPOI,
cynbunel. Oxcupn cepsl (IV), oxcun cepor (V).
CepHucrtass M cepHas KHCIOTBI M HX COJH.
Oco0eHHOCTH CBOMCTB CepHOM KUCIOTHI. [Ipumenenue
Cepbl U €€ COCTMHECHUN.
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JlabopaTopHble W TPOMBIIUICHHBIE  CIIOCOOBI
MoJy4YeHUsl Kuciopoaa. Pu3nuecKkue U XUMHUUYECKHUE
CBOMCTBA KHCJIOpoAa U 030Ha. [I[pumeHenue kucnopoaa
1 030Ha. OKCUJBI U IEPOKCUBL.

XUMHUYECKUE CBOMCTBA BAKHEUIIINX HEMETAJJIOB.

A3ora u ero COCITMHECHUS. (Okcumsl,

KMCJIOPOJICOJIEPIKAIIME  KUCJIOThI, BOJIOPOJHBIE

coenuHenus). IlpumMeHenne a3zota ©  €ro

COCIUHCHUM.
A30T. HaxoxxneHue B mpupojie, CriocoObl TOIyIeHUS,
dbu3nyeckue W XHUMHUYECKHE CBOMCTBAa. AMMMAK,
HUTPUJIBI.
Oxcuapl azora. A30THCTasd W a30THAsI KUCJIIOTHI U UX
comi. OcCOOEHHOCTH CBOMCTB a30THOM KHCJOTEHI.
[IpumeHeHue a3oTa M €ro COEAUHEHUU. A3OTHBIC
yaoOpeHus.

XHUMHUYCCKUE CBOMCTBA BaKHEHIIHNX

HemetawioB. dochop wu ero

COCTUHCHMUS.
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(Okcuapl,  KUCIOPOJCOACpIKAIINEC
BOJIOPOJIHBIE COEJIMHEHUS ).
docdopa u ero coeTMHCHHI.

KHUCJIOTBHI,
[Ipumenenue

®octhop. Haxoxknenme B  mpupoae, CHOCOObBI
MOJIy4eHUS, (PU3NUECKHE M XUMHUYECKHE CBOMWCTBA.
®dochunsl u dpochun. Oxcuasl dochopa, hochopHas
KHUCJIOTA U €€ COJIN

Mertadbochopuag wu  nupodochopHas  KHCIOTEIL,

dbochopucrasg u bochopHOBaATUCTAST KUCIIOTEL.

[Ipumenenue U €ro COEIMHEHUI.

docdopa

docdopHbie yroOpeHus.

XHUMHYECKHUE CBOMCTBA Ba)XHEHUIIIMX HEMETAJIOB
(yrmepoma W KpeMHHMS) U HMX COCIUHCHUUN
(oKCHIOB, KU CIIOPOACOICPIKAIIUX KHCJIOT,
BOJOPOJHBIX COCTMHEHU ). [Ipumenenue
yIJIEpOa, KPEMHUSA U UX COCTMHEHUM.

OU3NYECKME U XUMHYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB, 00pa30BaHHbIX yriepoaoM. OKcup yriepoaa
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(1), oxcun yrmepoma (IV), yrompHas kuciora u e€
conu. [IpuMeHeHre MPOCThIX BEUIECTB, 00pa30BaHHBIX
YTJIEPOAOM, U €T0 COCTUHEHNH.

Kpemnuii. Haxoxaenue B Mpupoje, CIOCOOBI
NOJlyuyeHUs, (PU3NYECKUE M XHMHUYECKHE CBOMICTBaA.
Oxcup kpemuusA(IV), kpeMHueBast KuciaoTa, CUIMKATHI.
[IpruMeHeHnEe KPEMHUS U €0 COCTNHEHUM.

CTGKHO, CTO IMMOJYYCHHC, BU/bI CTCKIJIA.

1P

Burunciienus
— Macchl BeEIIeCTBAa HWIM O00BEMA Ta30B IO
HW3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WJIU
00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIUU
BEIIIECTB;

Maccel (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJIYKTOB PEaKIUH, €CIAU OJIHO M3 BEIISCTB
UMeeT IPUMECHU

IpakTnueckne padoTbl

Ne 3. Pemenue skcriepuMeHTaIbHBIX 3a7a4 110 TEME
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«l"ajmoreusn.

IIpakTnyeckue padoTbl 1
Ne 4. Pemienue skcriepuMEHTaNbHBIX 3a/1ad MO TEMe
«Cepa u €€ coeTMHEHUS.
1 IIpakTHuyeckue padoThl 1
Ne 2. Pemienue 3kcriepuMeHTaIbHBIX 3a/1a4 110
teme «Hemeramnbn
IIpakTnyeckue padoThbl 1
Ne 6. Pemenue skcriepuMeHTaNbHBIX 3a/ad MO TEMeE
«A30T, hochop 1 UX COETUHEHUS».
Kounrpoannas pabora 2
OGobmenre M cUCTEMATH3allMsd O  TeMe 1
«Hemetamney. Pemenue 3agau B popmate EI'D
8u Tema 5. Metajuibl (21+3)u
HUDPOBBIE OBPA30OBATEJIBHBIE PECYPChI
http://schoolcollection.edu.ru/collection/chemistry
1| Meramisl. [Tonoxenue METAJJIOB B 1
[lepuonnueckoi CUCTEME XUMUYECKUX

snemenToB J[. M. MenngeneeBa. OcoOeHHOCTH
CTPOCHHMS AIIEKTPOHHBIX 000JI0YEK aTOMOB
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MCTAaJIIIOB.

JemoHCcTpanumn

— 00pasIsl METAIIIOB

OOmass  xapaktepucTuka MeTaiwioB  |A-rpynmsl
[leppoanvyecKkol CHUCTEMBI XUMHYECKHX 3JIEMEHTOB.
Harpuit w «kanuii: mnonyuyeHue, QU3MYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHECHUE MPOCTHIX BEIIECTB
Y UX COCIUHEHUN.

JleMoHcTpanuu

- B3auMmoencTBrue meI0YHBIX U IIEIT0OYHO3EMEIBHBIX
METAJZIOB C BOJOM (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB)

O6mrass  xapaktepuctuka MertamwioB |IA-rpynms
[Teppoan4yecKOl CHUCTEMBI XUMHYECKHX 3JIEMEHTOB.
Marauii ¥ KaJblMil: TojydyeHue, (U3NYECKue u
XAMUYECKHUE CBOMCTBA, MPUMEHEHUE MTPOCTHIX BEMIECCTB
U ux coequHeHuN. JKECTKOCTHL BOALI M CIOCOOBI €€
YCTpPaHECHUS.
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XHUMHUYECKHE CBOMCTBA Ba)XKHECHIIIMX MeETaJlJIOB
(HaTpuii, Kanui, KaablMid, MarHui, aJIOMUHHM,
LIUHK, XPOM, XE€Je30, MEIb) U UX COCIUHCHHUII.
JlabopaTopHbIe ONBITHI

— Ka4eCTBEHHbBIC PEAKIIMU Ha AHUOHBI U KaTUOH
aMMOHHUS;

— B3aUMOJICUCTBAE THUAPOKCHIA AJTIOMHUHUS C
pacTBOpAMHU KHUCJIOT U IIEJIOYEH;

— Ka4CCTBCHHbIC peaKnun Ha
KaTHUOHBI MCTAJIJIOB

AMIOMHUHMI: TIONydyeHue, (PU3NUECKUEe U XUMHUYECKUE
CBOWCTBA, INPUMEHEHUE IIPOCTOr0 BEIIECTBA U €TI0
coequHeHu. AMQOTEpHBIE CBOMCTBa OKCHIIA U
TUAPOKCUIA ATIOMHUHUS, TMAPOKCOKOMILIIEKCHI
AIIOMUHUS.

O060061eHne 1 cucTeMaTH3alus o Teme «MeTaibl
riaBHoi noArpynms». Tect B popmate EI'D

1P

OO0uue dbu3uyeckre  CBOMCTBA  METAJLIOB.
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CraBel  METaUIOB. OJJNEKTPOXUMUYECKHUA  PsilL
HaIpsHKEHUM METAJUIOB.

JleMoHCTpanumn
— KOJUIeKIMs « MeTasulbl ¥ CIUIaBBD».

— B3aUMOJEHMCTBHE MEIU C a30THOM KUCIOTON
pa3IMYHOM KOHUECHTPAIUN

OOmiasi ~ XapakTepucThKa METaUIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuonnueckoii  cuUCTEMBI
XUMHUUYECKUX AJIEMEHTOB. PU3NYECKUE U XUMUYECKUE
CBOMCTBa XpoMa M ero coeauHeHud. OKcHABI H
ruapokcuabl xpoma (1), xpoma (1) u xpoma (V).

XpoMatbl U JUXPOMATHI, UX OKUCIUTEIbHBIE CBOMCTBA,
[lony4yeHne U NpUMEHEHHUE XpOMa.

DU3NYECKNE U XUMUYECKHNE CBOMCTBA MApraHIla U €ro
coenuHeHui. Baxueitmue coequuenus mapranna (II),
mapranna (1V), mapranna (V1) u mapranmna (VII).

HepMaHraHaT KaJigs, €TI0 OKUCIIUTCIIbHBIC CBOMCTBA.

OOmme  crmocoObl  TOMYyYEHUS  METaJUIOB.
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Merannyprus

PacnpoctpaHeHrne XMMHUYECKHX 3JIEMEHTOB-METAJLIOB
B 36MHOU Kope. PU3NYECKNE U XUMHYECKHE CBOKMCTBA
Keleza U ero coeauHeHuit. OKCHUIBI, THAPOKCUIBI H
comu xkene3a (I) m sxenesa (Il1). Ilomyuenue u
PUMEHCHHE KeJie3a U €ro CILIaBOB.

Menp: monyuyeHue, GU3HYSCKHE W XUMHYECKHE
CBOWCTBA, MPUMEHEHUE IPOCTOrO0 BENIECTBA M €TO0
COEIMHEHUM.

[unak: mnosydyeHue, Qu3nueckue U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE IIPOCTOTO BEIIECTBA M €ro
coequHeHU. AMQOTEpHBIE CBOWCTBA OKCHIA U
TUJPOKCUIA IUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA.

Koppozus wmetaioB. CrocoObl

3aIIUTHI

oT

koppo3uu. I[IpumeHeHue meramioB B OBITY H

TCXHUKC.

Boruuciaenust

— pacuéThl MacChl BEIIECTBA UM 00BEMA ra30B
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10 U3BECTHOMY KOJINYECTBY BELIECTBA, MACCE WU
00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB; pacY€Thl Macchl (00bEMa, KOJIMYEeCTBA
BELIECTBA) IPOJYKTOB PEAKIIUH, €CIIU OJHO U3

BCIICCTB UMCCT IIPUMCCHU,

— pacy€Thl Macchl (00bEMA, KOJIUYECTBA
BEILECTBA) MPOYKTa PEaKLUHU, ECIIH OJHO U3
BEILECTB JJAHO B BUJE pacTBOPA C OMPEAEIEHHON
MacCOBOM J10J1€¥ pacTBOPEHHOTO BEIIECTBA

IIpakTueckue padoThI

Ne 7. Pemienne sKCnepUMEHTANBHBIX 3a/ady MO TeMe
«Mertanisl TOOOYHBIX TOATPYIID.

O000merne u cucreMarusamus o rteme: «OOrwme
cBoiicTBa MeTawioB. OOmuMe crnocoObl MOMYYEHUS
MeTaioBy. Pabora ¢ Tectamu B hopmare EI'D

IIpakTnueckue padoThI

Ne 3. Pemienue axcriepuMeHTaIbHBIX 3a1a4 110
TeMe «MeTauiely.
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O060011IeHue u cucTeMaTu3anus 1mo TeMe «MeTaisl 1
no0ouHoil moarpymnme». Tect B popmare EI'D
O060061eHne 1 cucTeMaTH3alys mo Teme «MeTauiby. 1
TectupoBanue\Penrenne 3anad B popmate EI'D
1 | 'eneTnueckas CBsI3b BEIIECTB 1
Boinonnenne ymnpaxHeHuidt mo teme «I'eHeTuueckas 1
CBSA3b  KJIACCOB  HEOPTaHUYECKHX  COCIMHEHUID
TecrupoBanue\Pemrenue 3a1a4d B popmarte EI'D
O0600meHne U cucTeMaTu3auus 10 TEME 1
«Hemetamnel. Mertamiby. Tect B popmare EI'D
1 [KonTponsHas pabora 2 1o teMe | KontponbsHas pabora 3 o reme «Heoprannyeckas 1
XUMUSDY
«Heoprannueckass Xumusi»
AHanm3 KOHTPOJIbHON PabOTHI. 1P
AHanM3 KOHTPOJIBHON PaOOTHI. 1P
Pasznen 3. Xumus u :xu3Hb (44\8 u)
4+1)u . Tema 6. Xumus 4 )KM3Hb Tema 6. MeToabl NoO3HAHMS B XUMHUMU. (10+5)u

XUMUA | JKU3Hb
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Poib xumuu B 00eCIeYeHHH SKOJIOTHICCKOM,
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HSHEPreTUYECKOM U TMHINEeBOW Oe30MacHOCTH,
pasBuTun MeauuuHbl. [loHSITHE O Hay4yHBIX
METOJaX TO3HAHHUS BEIIECTB W XUMHUYECKUX
peaKunil.

XUMHS TUIIA: OCHOBHBIE KOMIIOHEHTBHI, MHUIIEBbIC
no0aBku. Ponp xumum B 00€CIIEUEHHH ITHIIEBOM
oe3onacHoctu. Kocmernueckue u mnapdromepHbIe
cpenctBa. beitoBas xumms. IlpaBmiia Ge3omacHOTO
WCITOJIB30BAHUS ~ CPEACTB  OBITOBOH  XUMHUH B
MOBCETHEBHOM KU3HHU.

XUMHS B CTPOUTENBCTBE. BakHENIINE CTPOUTEIIBHBIE
Marepuanbl  (LEMEHT, OETOH). XUMHUYECKOE
3arpsAA3HEHNE OKPYKAIOLIEH CPellbl U €T0 MOCIIEICTBUS.

[IpeacraBnennst 06 OOMIMX HAYYHBIX MPUHITUATIAX
MTPOMBIIIIICHHOTO TIOJTYYCHHSI BaKHEUIITHX
BEILIECTB.

HayuyHble mnpuHUUNBI OPTaHU3AlUMA XUMHYECKOTrO
npou3BoACTBa. [I[poMBIIITIEHHBIE CITOCOOBI MOTYYEHHUS
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BOKHEUIINX BEMIECTB (Ha MpUMEPE MPOU3BOJICTBA
aMMuaKa, CEpHOU KHUCIIOTBI, METaHOJIA).
[IpombllIUIEHHBIE CTIOCOOBI  MOJMYYEHUS METAILJIOB U
CILIaBOB.

[IpobGiiema 1iepepaOOTKH  OTXOJOB W MOOOYHBIX
npoayktoB. Ponp  xumuum B obecrniedeHUU
AHEPreTUYEeCKor Oe30macHOCTH. [IpUHIUIIBI «3enEéHoN
XUMUNY.

YemoBeK B MHpPE BEIIECTB M MAaTEPHAJIOB:
Ba)KHEHIIIHE CTPOMUTEIILHBIC MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKu, CTEKIIO,
KepaMHMKa, MaTepuajbl JJIs  JJICKTPOHUKH,
HaHOMAaTepHallbl, OPraHUYCCKUE U MHHEPAJIbHBIC
yI0OpeHus.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE MaTepHuabl,
KpacKH, CTEKJIO, KepaMHuKa.

Matepuaisl Jid DIEKTpOHUKU. HanorexHonornun

XUMUS B CCIIBCKOM XO3SHCTBE. OpI‘aHI/ILIGCKI/IG
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1 MUHEPAIbHBIC yI0OpCHHUS.

1Xumust W 30pOBbE  UEJOBEKa:  MpaBHIIA 1
MCIIOJb30BAaHUS  JIGKAPCTBEHHBIX  IPENapaToB;
npaBuiia 0€30MacHOTO MCIIOIb30BAHMS ITPETIApaTOB

OBITOBOIM XMMHHU B ITOBCETHEBHON KU3HU

[ToarotoBka k k\p B popmare EI'D (yactp 1) 1P

[Toarotoska k k\p B popmare EI'D (yacth 2) 1P

1P [UToroBas KoHTpoJibHAs paboTa HTorosas kKoHTpoJibHAs paboTta B opmate EI'D 1P

HToroast kKoHTpoJibHAs paboTta B hopmate EI'D 1P

AHaJM3 UTOTOBOM KOHTPOJILHOM pabOoThI 1P

1 u B Hepe10, Becero 34 u, u3
HHUX 2 4 — pe3epBHOe BpeMsl

3 4 B Hepeno, Bcero 102 4, u3
HUX [ 9

— pe3epBHOE BpeMsi

YpoBeHb 00yueHus [TpakTueckue paboOThI KonTponbHbie paboThl
bazoBsrit 3 3
YrnyOneHHbIi 8 5
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YYEBHO-METOAMYECKOE  OBECIIEYEHUE  OBPA30OBATEJIBHOI'O
[MTPOLIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
1. Xumus 10 (6a3oBsiit ypoBens). ['abpuensn O.C, Octpoymos UT,
CnankoB CA. ITpocsemienue. 2024
2. Xumus 10 (yroy6néunsiit yposenb) Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np./ [lox pea. Jlyauna B.B JIpoda , 2020
3. Xumus 11 (6a3oBsriii ypoenb) ["abpuensa O.C, OctpoymoB UI', Cnaakon
CA. Tlpocsemienue, 2024
4. Xumus 11 (yrnyonéunsiii ypoBens) ['abpuensa O.C. IIpocsemienue,
2024

METOANYECKUE MATEPUAJIbI IJIA YUUTEJLA
1. T'a6puensa O. C., Bockob6oitnukoBa H. I1., AurykoBa A. B. Hacronphas kHura
yaurtens. Xumus. 10-11 kn.: Merogudeckoe mocobwue. - M.: JIpoda, 2021.
2. IN'abpuensn, O. C. Meroauueckoe nocoodue k yueonuky O. C. 'aGpuensina
«Xumus». 10 knacc / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 109.
3. lN'abpuensu, O. C. Meroauyeckoe nocodue k yueonuky O. C. 'aGpuensna
«Xumus». 11 xknacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.
[MU®POBBIE OBPA3OBATEJIbHBIE PECYPChl U PECYPChl CETU

MHTEPHET
http://him.1september.ru Eaunas xomnekmust IIOP: TIpeameTHas KouteKus

CXUAMUD 135

http://school-collection.edu.ru/collection/chemistry EcrecTBEeHHO-HAay4YHBIC
skcriepuMeHThl:  xumus. Komnmekuust Poccuiickoro  o0mieo0pa3oBaTenbHOTO
ropraia



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
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