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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpenHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
yueOHoro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX Opranu3zanusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMHU
ydeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEPLIAIOIIMM 3TAallOM peaM3alii  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XHMUU C YYETOM CHeHM(PUKM HAYKH XUMHUH, €€ 3HA4YCHHS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMuUpyeTcs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJEHCTBYS C APYTHMMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBngomUMU  IpeaMeTa  «XUMUS»  SABIAIOTCS  0a30BblE€  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor Xxumuu. POpMHUPOBAHUE NAHHOM CHUCTEMBI 3HAHUW NPU U3yYECHUHU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» cPOopMUpOBaHa B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKONM TEOPUU CTPOCHHUS OPTraHHYECKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIE€BOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEAUHEHHUW. B Kypce oOpraHmyeckol XUMHH NOJy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHUs B MmOpeamere «XuUMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD)  00yYaromMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHSIOMEH U MPOTHOZUPYIOLIEH.

Ennnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHHUM, a TaKKE O XHMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMPOTEeKaHUs JOmoJIHsgeTcs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMHU KYJIbTYpPOJIOTHUUECKUNA U TPUKIATHON
XapakTtep. OTH 3HAHUS CHOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBSI3U XUMUHU C
JPYTMMH HayKaMH, pPacKpblBalOT €€ poJib B IMO3HABATEJIIbHOM M MPaKTHYECKOU
JEeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKECHUN XHUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOemMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpUMEHATh €€ U1 TIOTNOJHEHUs 3HAHWM, penieHUs WHTEIIEKTYalbHbIX |
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4u. B 11eoM cojepkanue yueOHOoro
npeaMera «XUMHS» — JaHHOTO  YPOBHS  HM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYTEM OSKCIEPUMEHTa U
pelieHrus TMPOTHUBOPEUYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKHUX MpoliieM, a
TaKKe MpoOJieM COEpeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpEeIeICHUIO
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUE
YHUBEPCAIBHBIX y4YEOHBIX JECHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON AESATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mpaktuke mnpemnojgaBaHus XMMHUH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, PH ONPEICICHUH
COJIEPKATEJIbHOW XapaKTePUCTUKU I1IeJIed H3y4YeHHUs TpeAMeTa HalpaBICHUEM
MEePBOCTEIICHHOW 3HAYMMOCTH TPAIUIMOHHO TMpU3HAETCAS (POpMHpPOBAHHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LIEJSIMU U3YyYEHHUS TMpeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SBIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIYEBbIC MOHATHUS, (PyHIAaMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C WCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpETEHHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIISCTB M XHUMHUYCCKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HM,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOIOJCHHEM TpaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHNM XUMUU B OOJbIIed CTemeHH OTHAETCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJIEp’KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIAaJCIOIIEro He
HAO0OpOM 3HaHUM, a (YHKIUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEANbHOU >KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanrausi o0yJarommMxcsi K YCIOBUSM TWHAMUYHO Pa3BHUBAIOIIECTOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopmupoBaHre y OOy4aromMxcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINuHBIX BHIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX ISl TIPUOOPETEHUSI OIbITa JCATEIHHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHUM XWUMHU, a TakKXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH 00YyJaroIIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHUYECKOTO COJEPKAHMUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKON
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHUH TJIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3JI0POBBIO, a TaKkKe MNPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON oOnactu «EcTecTBeHHO-HAyYHbIC
PEIMETBD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobuiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoinorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1acCU(pUKALMK OpraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE € 00pa3uaMy OPraHUYeCKHX BEIIECTB W MarepuajaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, 0OOyTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MeraH u 3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— MpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKUE U
XUMHUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peakyuu

2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD
7



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €TO CBOWCTB.

Pacuérnbie 3agaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranaieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BogopoaHble CBS3H MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroatoMHble  COHUPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas Peakilds Ha MHOTOAaTOMHBIE CHpThI). [leficTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopManblaeru, —aneTanbAETHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pPEaKUUU OKHMCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue A Kjiacca KUCIIOT, Peakius dTepuduKaIium), mojiydyeHne u mpuMeHEHue.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxnple 2(QUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cioxHBIX GupoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl.  Pu3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHUPTOB, KAYE€CTBEHHBIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKOM PabOThI: CBOIMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk am(pOTEepHbIE OpraHuyYeckue coeauHeHus. duznueckue
U XUMUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak mpupogHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuuHas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAILICHUIA:
HaOJI0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCIKOB IIpH
HarpeBaHUM, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSST MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJCKYJISPHBIX COCAUHEHUH —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MeXIpEeIMETHBIX CBA3EH NPU M3YYEHUU OPTaHUYECKON XWMUH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, runoresa,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOpHbIE OPO/bI, TOJE3HbIE UCKOMAEMbIE, TOIIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHUE MpernapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpesieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cuCTeMbl
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.
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BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Howmenxkiarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN PU XUMUUECKUX PEAKIIHSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIbI0O YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUU HMOHHOTO OOMEHaA),
MIPOBENICHUE TIPAKTUYECKON paboThl «BausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHSATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMeEpe
KHCII0poJia, cephl, (hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.
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Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEeaKI[Mi Ha KATUOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétpl Maccel BellecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: MpaBWjia HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed o
HEOpraHU4ecKorM xuMuu B 11 Kilacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, TakK W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEeOpWsl, aHalM3, CHHTE3, KiIacCHU(PUKAIMs, TEePUOANIYHOCTh, HAOIIOJACHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.
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du3uka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHD, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PUM3NUYECKUE BEIMYUHBI U CIMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpPeIHEro oO0uero o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CISAYIOMNUE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM UM BOCHUTATENBbHOM JEATEIbHOCTH B COOTBETCTBUHM C
I'YMaHUCTHUYECKUMHU, COIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM Y TpPaBWIAMHM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMNO3HAHUs, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIBbHOCTH
OoOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaIaHCKOro BOCIMTAHUS:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIMTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJIYYEHUH U TMOCICIYIOLIEM
aHanu3e WH(POpMaIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEIECHHUE M IMOCTYNKU CBOMX TOBApHUILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XHUMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOJTHON U COLUUAIBHOU CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIMAIIbHOMN
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHMS €€ poju B
dbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XHMMHHM JJII  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHUHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpHI, PEIICHUH TI100aTbHBIX MpodsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUMN
YCHENIHOTO TPyJda W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJb30BaTh
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MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAydYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIBFHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUS JJIA
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YpOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCabHbIe Y4eOHbIC NEeUCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIIMOHATIbHOMN
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABAaTEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;
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WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PAaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IS KIacCU(PUKAIMK BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE TTO3HAHMS, UCTIONb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylsia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKUX
peaKkuuu;

dbopMyIUpOBaTh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO TPOTHO3UPOBATh €ro pe3ynbrar, (HpopmMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO PpPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;
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(GbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaleil: TpUMEHSATh MeXInpeaMeTHbie ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOM T€MbI B XOJ€ Majiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
X07ie 00CyX/1eHNs 1 OOMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HUCCJIENAOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b (dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPaXKaroT:
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cOPMHPOBAHHOCTh  TPEACTABICHUN O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIE€BOJOPO/IbI,
KUCJIOPOJI U a30TCOAEpKAalMe COCIUHEHUsl, MOHOMED, INOJMUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemniectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIUE B OCHOBE MOHUMAHUSA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JICATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE NPU3HAKKA TOHSTHIA,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IOHSITHUS IIPU
ONMCAaHUU COCTABA, CTPOCHHUS U IIPEBPALICHUN OPraHUYECKUX COCIUHEHNM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WLIIOCTPAIUU HUX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OpPraHMYECKUX BEHIECTB IO HX COCTAaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEJUHEHHMS), JlaBaTb UM HAa3BaHUS IIO
cuctematudyeckoir Homenknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHMUS OTACJIBHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPOMMICH, aleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (eHol, (hopMaabaeru, areTaiblAerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, IJII0K034,
bpykTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, NPOIMJIEH, alleTUJIEH,
Oyramuen-1,3, MerunOyramueH-1,3, OEH307, METaHON, ITAHOJ, STUJICHTJIUKOID,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHMI BIIaJIETh CHUCTEMOM 3HAHUN OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JIabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
TWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHuYeCKHUX
BEIIECTB, JCHATypalusi OCIKOB IMpU HArpeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOyYaeMyl) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens [1JIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBUAAIIUX OOYyYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHui JI. bpaitns ayis 3amicu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUS OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJIM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTENCHb OKHUCJICHUSI, XUMUUYECKasi CBS3b
(KOBaJIeHTHas1, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUUYECKON peakiuu, XUMUYECKOE DPABHOBECHUE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON auccolmannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHMS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA;
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c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaKIUH,
cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHAsi, MOJEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHUYECKUX JIEMEHTOB M MX COEIWHEHUI
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKON CBA3M MEXKIY HEOpPraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3MYHBIM TMpPU3HAKaM (YUCIY M COCTAaBYy pEarupyrollux BEHIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMA pPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TU PEAKIUHU UAYT JO KOHIIA;
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cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, TOITBEPIKITAFOIIHIEC
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOLMX HAYYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIIOIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakliuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe IMpaBHiIa OOpaIleHUs ¢
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBIMIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEHUEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUM KaTalau3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a7ad IO
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMHU TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPEaKIMil U (POpMyIMPOBaTH BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMaIUIO, TOJyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);
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chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWiIa  DKOJOTHYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBUIAAIINX OOYYaIONIUXCS: YMEHHE HCIIONIbh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns aiis 3amucu XUMHAYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos
HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (HU(POBBIE)
Ne o/ Kounrpoabusie IIpakruueckue
TeM NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmer oprannueckoit
.T .
1.1 NIIMIH. 7 COPIT CTPOCHITE . 3 https://resh.edu.ru/subject/lesson/6149/start/
OpPTaHUYECKUX COCTUHEHHH A.
M. bytneposa
Hroro no pazneny 3
Paznes 2. Yriesogopoasbl
IT .
2.1 PEACIIBHBIC YIICEOAOPOIB! 2 https://resh.edu.ru/subject/lesson/6151/start/
— aJIKaHbI
HenpenensHueie
2.2 YTIEBOIOPOABI: ANKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/
AJKaMEHbI, ATKUHBI
A .
2.3 poMaTiTeciae 2 https://resh.edu.ru/subject/lesson/4775/
YIII€BOIOPOIbI
[IpupoHbIe UCTOUHUKHU
2.4 YIJIEBOJIOPOIOB M UX 3 1 https://resh.edu.ru/subject/lesson/6148/
nepepaboTka
Hroro no pazneny 13

Pa3nen 3. Kuciiopoacoaep:xanue oprannyeckue coej

HHECHUA

3.1

Cnuptel. Genon

3

https://resh.edu.ru/subject/lesson/4769/
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Anpneruasl. Kap6oHOBBIC

3.2 7 https://resh.edu.ru/subject/lesson/4776/
KUACIOTHL. CIIOKHBIE YPUPBI
3.3 VrieBoasl 3 https://resh.edu.ru/subject/lesson/6150/
Hroro no pazueny 13

Pa3nen 4. A3oTcoaeprkaiye opranudeckue coeIMHeHus

AMUHBI. AMUHOKHCIIOTBEL.

4.1 3 https://resh.edu.ru/subject/lesson/4743/
benku
Hroro mo pazueny 3
Pa3znea S. BeicokoMoieKyIsIpHbIE COeIHHEHUS
11 .K . .
51 HACTMACCHL. RaydyKH 2 https://resh.edu.ru/subject/lesson/6095/
Bosokna
Hroro no pazzaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KJIACC

KoauuecTBO 4acoB

HanmeHnoBaHue pa3ae/ioB U TeM JyekTpoHHbIE (HU(POBBIE)
Ne /it Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. TeopeTnueckue 0CHOBbI XUMUM
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [Tepuonnueckas cucrema 3 https://resh.edu.ru/subject/lesson/6332/
XUMHUYECKUX dieMeHToR /1. 1.
Menneneesa
19 CrtpoeHue BemiecTna. 4 https://resh.edu.ru/subject/lesson/5911/
' MHoroo6pasue BemecTB https://resh.edu.ru/subject/lesson/5581/
https://resh.edu.ru/subject/lesson/4938
1.3 XUMUYECKHE peakluu 6 1 1 psif/ [subject/ : g
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
https://resh.edu.ru/subject/lesson/4961
2.1 Merasuist 6 1 i £ I £ : :
https://resh.edu.ru/subject/lesson/3534/
2.2 Hewmertamisr 9 1 1 https://resh.edu.ru/subject/lesson/5939/
CBs3b HEOPraHNYECKUX U
2.3 p 2 https://resh.edu.ru/subject/lesson/4960/
OpraHUYEeCKUX BELIECTB
Hroro no pazneny 17
Paszngen 3. Xumus u :Ku3HL
3.1 XUMUs ¥ )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/
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Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

HpeI[MeT OpFaHHqCCKOﬁ XHUMHU, eé BO3HHKHOBCHHEC, PAa3BUTHUEC U 3BHAYCHUC

KoaudecTBO 4acoB

Bcero

Teopus crpoenus opraHndeckux coequnenud A. M. byTtiepoBa, e€ OCHOBHBIE TTOJIOKEHUS

HpeHCTaBHeHI/IC (6] KJ'IaCCI/I(l)I/IKaI_II/II/I OpPraHu4YCCKuX BCUICCTB. HOMCHKHaTypa (CI/ICTeMaTI/I‘-IeCKaSI) n

3 TPUBHUAIbHBIC HA3BAaHUSI OPTaHUYECKUX BEIECTB 1

4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJOTHYECKHUM PsIZT 1

5 Mertan u 3TaH — NPOCTEHIIINE MIPEICTABUTENH aJTKAHOB 1

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1

7 DOTUJIEH U TIPOINUIIEH — MPOCTEUIINE MPEACTABUTENH AJIKEHOB 1

8 [Tpaktrueckas padota Ne 1. «[lonyuenue sTuieHa 1 U3y4€HUE €r0 CBOMCTBY 1

9 Anxanuensl. byraguen-1,3 u metrinOyraauen-1,3. IlonydeHne CHHTETHIECKOTO KayayKa U 1
PE3UHBI

10 AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psJl. ALIETHIIEH — MPOCTEUIINHA 1
MIPEJICTAaBUTENb aTKUHOB

11 Beruncnenus no ypaBHEHHUIO XUMHYECKON PEaKIIAH

12 ApeHbl: 0eH3011 1 ToIyoJl. TOKCMYHOCTh apeHOB

13 ['enetrnyeckas CBS3b YII€BOJOPOAOB, MPUHAJICKAIIMX K Pa3IMUHBIM KJlaccam

14 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOOB: MPUPOIHBIN Ta3 U MOMYTHBIC HEPTAHBIE Ta3bl, HEYTh U 1
MIPOJYKTHI €€ epepadoTKu

15 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN Ta3 U MOMYTHBIC HE(PTAHBIE ra3bl, HEYTh U 1
MPOAYKTHI €€ nmepepaboTKH

16 KontponbHas padoTa mo pazaeny «YTiaeBog0opOab» 1
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17 [IpenenbHble OTHOATOMHBIE CIUPTHI: METAHOI U 3TaHOI. BojgopoiHas cBs3b 1
18 MHOT0aTOMHBIE CIUPTHI: ITUIICHTIIUKOJb U TIUIEPUH 1
19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE U XMMHUYECKHE CBONCTBA, TPUMEHEHUE 1
20 Anpaeruapl: GopMalIbICTH U alleTAIbICTH. ALIETOH 1
21 OnHOOCHOBHBIE IIpeebHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHAs 1
22 [TpakTrueckas padota Ne 2. «CBo#CTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1
23 CreaprHOBas U OJICUHOBASI KMCIIOTHI, KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX KHUCIIOT 1
24 MpbLu1a KaK COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, MX MOOIIEE JACHCTBHE 1
25 Crnoxuble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 CloXHBIX 3(pupoB 1
26 JKupsr: ruziponus, mpuMeHeHue, OMOJIOTHYECKas POJIb )KHPOB 1
27 YrineBojbl: cocTas, Kiaccudukaiys. BakHelie mpeacTaBuTeNu: TI0K03a, GPyKTo3a, caxaposa 1
28 Kpaxman u niemntosno3a Kak TpupoIHbIC TOJTMMEPHI 1
29 Kontponbnas padota no pazneny «Kucmopoacoaepkaiine OpraHnuecKiue COeTMHEHUSI 1
30 AMMHBI: METUJIAMUH U aHUJTUH 1
31 AMUHOKHUCIIOTHI KaKk aM(OTEpHBIE OPTaHUICCKUE COSAMHCHHUS, UX OMOJIOTHIECKOE 3HAYCHHE. 1
Ilenrtuanl
32 Benku kak mpupoHBIC BEICOKOMOJICKYIISIPHBIC COSTMHECHHUS
33 OcHOBHBIE OHATHS XUMHH BHICOKOMOJIEKYISIPHBIX COETMHEHUN
34 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYJIIPHBIX coequHeHuH. [ImacTMacchl, KayqykH, 1
BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoaudecTBO 4acoB

Ne ni/m Tema ypoka
Bcero

1 XUMUYECKUH dTIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIIHsi aTOMOB 1

5 [Iepuoanueckuit 3axkoH u [lepuoanueckas cucrema XuMu4eckux 3y1eMeHToB /1. 1. Menneneesa, 1
UX CBSI3b C COBPEMEHHON TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U UX COCIUHEHUI 110 TPYIIIaM U

3 nepuoaaM. 3HaueHUe MEPUOJIUYECKOr0 3aKOHA U CUCTEMBI XMMUUYECKUX 31eMeHTOoB JI.11. 1
Menzeneesa B pa3BUTUU HAYKU

4 Crpoenue BemiecTBa. XMMHYECKas CBsI3b, €€ BUJIbI; MEXaHU3MBbI 00pa30BaHNs KOBAICHTHON 1
cBsA3u. BogoponHas cBs3b

5 BanenTtHocTh. DnekTpoorpuniarenbHocTh. CTeneHb OKUCIeHus. BemecTBa MOIEKYISIpHOTO U 1
HEMOJIEKYJISIPHOTO CTPOEHHUS

6 [TonsiTvie 0 nUCHIEPCHBIX cUCTEMax. MICTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBas 1ois 1
BELIECTBA B paCTBOPE

7 Knaccudukanus n HoMeHKIIaTypa HEOPraHUYEeCKUX coelMHEeHuH. [ eHeTnueckas cBsa3b 1
HEOPraHMYECKUX BEILECTB, Pa3JINYHBIX KJIACCOB
Knaccudukanus xumMruueckux peakiuii B HeOpraHMuecKoil 1 OpraHu4eckoi XUMHUU. 3aKOH

8 COXpaHEHHUs MaCChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpaIlleHUs SHEPTUH MPU XUMUYECKUX 1
peakuusax

9 CkopocTb peakiuu. OOpaTumble peakiui. XUMHYECKOe paBHOBECHE 1

10 [TpakTiueckas padorta Ne 1. «BnusiHue pa3inuuHbIX (aKTOPOB HA CKOPOCTh XMMHUECKOMN 1
peakuumn»

11 OnekTponauTnueckas auccouuanus. [loustue o BomopoaHom nokasarene (PH) pactBopa. Peakunu 1
MOHHOro oOMeHa. ['mapoan3 opraHn4ecKkux U HEOpraHMYECKUX BEIECTB

12 OKHCTUTENEHO-BOCCTAHOBUTENbHBIC peakiuu. [IoHsATHE 00 JEKTpOIH3e pacIuiaBOB U paCTBOPOB 1
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coiei

13 KonTtponsnast padora no pazneny «TeopeTndaeckue OCHOBbI XUMHM» 1

14 Mertainnel, ux nojioxenue B [lepuoandeckoi cucreme xumMmuueckux snemenToB J[. . Menaeneena 1
¥ OCOOCHHOCTH CTpoeHus aToMoB. O01IHe (pru3nyeckre CBOWCTBA METAIIIOB

15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUH P HANIPSKEHUH METAIIIOB 1

16 XUMHYECKUE CBOMCTBA BAKHEUIIIUX METAIIOB (HATPU, KaJIWH, KaJIbLIUI, MarHui, aJIFIOMUHUN) U 1
UX COeOUHEHUN

17 XUMHYECKUE CBOWCTBA XpOMa, MEAHN U UX COSAMHEHUN

18 XHUMHUYECKHE CBOICTBA IIUHKA, JKEJIe3a U MX COCTUHCHUM

19 [TpakTiueckas paborta Ne 2. "Pemienue skcriepuMeHTaNbHbBIX 3a/1a4 10 TeMe «MeTamuib"

20 Hewmerannsl, ux nonoxenue B Ilepruoanyeckoi cuctreMe XMuMUYECKUX 1eMeHToB /1. 1. 1
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 duznyeckue CBOWCTBAa HEMETAIUIOB. AJJIOTPONHSI HEMETAJIOB (Ha IIpUMepe KUCIOPO/ia, CEPHI, 1
docdopa u yriaepona)

22 XUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBl U UX COCTMHEHUI 1

23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa 1 X COCTUHEHUN 1

24 XHUMHUECKUE CBOMCTBA yIiepo/ia, KPEMHHUS U UX COCTMHEHUI 1

25 [IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUI 1

26 O06o01IeHne u crucTeMaTu3alus 3HaHui o Teme «HemeTannsry. Beruucienus no ypaBHeHUSIM 1
XUMUYECKUX PEAKIIUN U TEPMOXUMHUUECKHUE PACUETHI

27 [IpakTuueckas padora Ne 3. «PemieHne skciepuMeHTAIbHBIX 3a/1a4 1o Teme "Hemeramst"»

28 KonTponbhas pabota no remam «Metauib» u «Hemeramibsi»

29 Heoprannueckue u oprannueckue KUcinoTsel. Heoprannueckue u opraHnyeckre OCHOBaHUS

30 AM@oTepHbIe HEOpraHUYECKHe U OpraHUYecKue cCoeTMHeHus. [ eHeTnueckas cBa3b 1
HEOPTaHWYECKUX U OPTaHUYECKUX BEIICCTB

31 Ponp xumun B 00ecrieueHu 3KOJIOTHIECKOM, YHEPTeTUUECKON U MUIIEBOW O€30MacHOCTH, 1
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Pa3BUTHU MCOUILUHEBL

[IpencraBnenus 00 00MKX HAYYHBIX MPUHLIMIAX TPOMBIIIICHHOTO MOTYyYSHHUS BaKHEHIIINX

32 1
BEIICCTB
33 YenoBek B MUpE BEILIECTB U MAaTEPHAIIOB
34 XuUMHS ¥ 30POBbE YEIIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.

2.

Xumus, 11 knace/ Pymsutuc I'.E., ®enpaman @.I'., AKiinonepHoe
obmectBo «M3narenscTBO «IIpocBerieHue.
Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkiinonepHoe

obmectBo «M3naTenscTBO «IIpocBerieHue.

JOITOJIHUTEJIBHASA JIMTEPATYPA JJIA YYAIIUXCA:

1.

2.

3.

["apa H.H., T'abpyceBa H.1. Xumusi. 3agauHuk ¢ «mmoMomHuKom». 10-11
kiaccel - M.: [IpocBenienne, 2013r.

Ky3bmenko, . E. Tectsl no xumun. 8-11 knaccel: yueoHoe nocodue / H. E.
Kysemenko, B. Epémun. - M. : Dx3amen, 2014.

Casun, I'. A. OnuMnuaasele 3aJaHus O Oprannyeckon xumuu. 10-11
kiaceel / I'. A. CaBuH. - Bonrorpaza: Yuurens, 2022.

CaBumn, I'. A. Onumnuaanble 3a1aHNA 10 Heopranndeckon xumuu. 9-10
kiacceel / I'. A. CaBuH. - Bonrorpaza: Yuurens, 2022.

OnexTpoHHOE npuioxkeHue k yaueouuky Pymsutuc I'.E., @. I'. ®enpaman
Xumus 10 knacc: yueOHUK Uit 00111e00pa30BaTEIbHBIX OpraHU3aluii ¢
MIPUJIOKEHUEM Ha 31eKTpoHHOM Hocutene (DVD) /T .E.Pynsuruc,
@.I".®enpaman. — M. [Ipocsemienune, 2018 r.)

DIeKTpOoHHOE npuiiokeHue K yueonuky Pymsutuc I'.E., @. I'. ®enpaman
Xumus 11 knace: yueOHUK 7151 00111€00pa3oBaTeIbHBIX OPraHU3aINi ¢
NPUIOKEHUEM Ha 351eKTpoHHOM Hocutene (DVD) /I.E.Pyn3utuc,

@.I".®enpaman. — M. [Ipocsemienune, 2018 r.)

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

Panenkuit A.M. Xumus. lunaktuueckuit matepuain .10-11 kimaccos:
nocoOue It yIuTesel 001eo0pa3oBaTeNbHBIX YUPEKICHUN -M.
IIpoceemienue, 2016.

. Panmenikuii, A. M. TpeHnpoBOUYHbIE U TIPOBEPOUHBIE paOOTHI 10 XUMHHU B §-

11 knaccax : moco6ue s yuurens /M. Pagenkuii. - M. : [IpocBenieHue,
2021

I"apa H.H., Xumus. Ypoku B 10 kiacce: yue0. nocodue ass
oOmeoopazosar. opranuzanuii/H. I'apa. — M.:IIpocsemenue, 2021
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4. Tapa H.H., Xumus. Ypoku B 11 knacce: yue6. mocobue nmis
obmeoOpasosar. opranuzanuit/H. I'apa. — M.:Ilpocsemenne, 2021

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

https://resh.edu.ru/

https://edu.skysmart.ru/

https://ypokundpbl.pd/

http://www.school-collection.edu.ru/

https://all-met.narod.ru/

http://www.xumuk.ru/
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