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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeboBaHUN K pe3yJibTaTaM OCBOCHHUS
denepanbHON 00pa30BaTENbHONM MPOrpaMMbl CpeaHEro ooOumero o0pa3oBaHUs
(®OIT  COO), npencraBineHHbIx B DefepalibHOM  TOCYJAPCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
yueOHoro mnpenMera «XuMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepauuy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, U
OCHOBHBIX TONOXKeHHM «Crtparerum pa3sBUTHS BocnuTaHusd B Poccuiickoit
Oepnepanun Ha niepuoy 10 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboTKe MpOorpaMMbl MO XUMHUH, K OINpPEAEICHUIO
oOwiel crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJEpKaHUs, Pe3ylbTaTOB OOyueHUs U TpPeOOBAaHMHA K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJloBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3MI0POBBI0 WM TPUPOAHONW cpene. Peammsyercss XuMuU4Yeckoe 0Opa3oBaHUE
oOydJarommxcs Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs CPECTBAMH Y4EOHOTO
npeaMera «XUMHUS», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro OIpenesieHbl B



nmporpaMme 10 XHMHU C YY9ETOM CHenu(PuKkd HAyKd XUMUW, €€ 3HAYCHUS B
NO3HAHWU TMPUPOJbl U B MAaTEPUAIBHON MU3HHM OOIIECTBA, a TAKXKE C Y4ETOM
Oo0mMX 1enell M MPHUHIIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW LMBHWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MAaTepUAIbHON KYJIBTYPHI.
OnHa BHOCHUT CBOU BKJIaJ B ()OPMUPOBAHUE PALMOHATILHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPOoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBONCTBAMU M BO3MOKHBIMH O0JIACTIMH HPUMEHEHUS.

TecHO B3aUMOAECHCTBYSI C APYTHUMHU €CTECTBEHHBIMU HAyKaMH, XUMUS CTaJa
HEOTHEMJIEMOM YaCThI0O MUPOBOH KYJIbTYpbI, HEOOXOUMBIM yCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJATENIbHAS,, KAaK HAayKa BBICOKMX TEXHOJIOTMM HaIlpaBJICHA Ha pEIICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEYECTBA — CHIPHEBOIA,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM C OOIIMMHU MEISIMH W TMPUHIUIIAMUA CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
M3Y4YEHHUs) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHUIHOIO BKIIOYEHUS B JKU3Hb COLMYMA, MPOIAOJLKEHUS
o0pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJISAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HAHUM U3 00IIeld XuMUU) U
OpraHn4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAacCCMOTPEHHS BCEro0 MHOI000pa3us
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMHUH.

Ctpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHudeckas XuMus» copMupoBaHa B IMporpamMMmMe MO XHWMHH Ha OCHOBE
CUCTEMHOTO TIOAXOJa K U3YYCHHI0 Yy4eOHOro wMarepuaia ¢ OO0yCIIOBIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM Ha  ONpPEACIEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce€ OpPraHMYECKON XHMHUU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPHUU CTPOECHUS OPraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YPOBHE CTEPECOXMMHUYECKHX W JJIEKTPOHHBIX
MPEACTaBICHU O CTpoeHnHn BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTHUHU — OT YIJIEBOJAOPOJIOB A0 CIOKHBIX OMOJOTHYECKU

2



aKTMBHBIX COCOUHEHHMH. B Kypce OpraHM4eckol XUMHUHU IOJYy4arOT pPAa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKIuu.

[lon HOBBIM YyrjoM 3peHUsi B IMpeaMeTre «XUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl U3YUYEHHBII Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTHUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYEeCcKol peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuueckas
XUMUS» OOYyYarONIMMCSl TMPEAOCTaBIACTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3UIINM,
IIy0)Ke TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
00o001aroIel 10 0OBICHAIOIENH U TPOTHO3UPYIOILIEH.

Enunas cucreMa 3HaHWN O BaXHEHMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKXKE O XUMHUYECKHUX PEAKLUMIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KaHMsI, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIAJTHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBS3M XUMUU C
JPYTMMU HayKaMH, PacKpbIBalOT €€ POJib B IO3HABATEIBHON W IPAKTHYECKOU
NESTEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TTOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OPMALUIO U
OPUMEHATh €€ U1 IIONOJHEHUs 3HAaHWM, pEUIeHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aau. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUsS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCd MHPOBO33PEHYECKONW OCHOBBI JIJII NOHUMAaHUS
¢unocopckux uied, TaKMX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNW MYyTEM OSKCHEPUMEHTA H
peuieHus NPOTHUBOPEUUH MEXIy HOBBIMM (akKTaMd M TEOPETUUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpobJieM cOepeKeHUsl YIHEPIeTUYECKUX PECYPCOB, CBHIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemieHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMATU3ALMU
oOy4JaronmMxcss MPUHATHIE MNPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, UMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3MuYHBIX BHJIOB JESATENIBHOCTH: peUIeHHs NpodsieM, IOWUCKa, aHalu3a u
00paboTku uHbOpMaIIUKU, HEOOXOAUMBIX JJI IPUOOPETEHUSI OTBbITA PAKTUYECKOM
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U HCCIIENOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B npakTuke npenogaBaHHs XMMHM KAaK HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOILIET0 00pa30BaHus, IPU ONPEICICHUH
COZIEpKATEIIbHOW XapaKTEpUCTUKUA LEJIed H3YyYECHUS MPEAMETa HaIlpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO NPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOU
JEATEIIBHOCTH YEJIOBEKAa M KAK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJbTYyphl. C
METOOUYECKOW TOYKHM 3pPEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeW H3y4eHUs
MIpeAMETA SABJISIETCS BIOJIHE ONPAB/IAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJISIMU W3Y4YEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisITOTCSA:

e (QopMHUpOBaHHME CHUCTEMbl XUMHUYECKMX 3HAHUW KaKk  BaKHEUIIeH
COCTaBJIIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JIekKaT KIIOUEBBIC MOHSTHS, (YHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOECHHWE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMUMBIX ISl MPUOOpPETCHUS
YMEHHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUM,
MMEIOUIMX MECTO B MIPUPOJIE, B MPAKTUYECKON M MOBCEAHEBHOW KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO DJKCIEPUMEHTA, COOJIOJEHUEM IpPaBUI
0e301acHOro O0paIleHus ¢ BEIIeCTBAMH.

Hapsany ¢ atuMm, coaepkaTenbHas XapaKTEepUCTHKA LIeJIed U 3a7a4 U3YUYEHUs
npeaMera B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME CpelHero oobmiero odpazosanus. CerojaHs B
NpenoJlaBaHuy  XUMHM B OOJIbIIEH  CTENEHM OTHAETCS  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0OIIEO00Pa30BaTEIbHON OpPTraHMU3aIliy, BJIAJICIOIIETO HE
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMUA aKTUBHOTO TOJIYYEHUs 3HAHUN W MPUMEHEHUS UX B pPeajbHOM >KU3HU
JUISL PEIICHUS TPAKTUYECKHUX 3a7a4.

B cBs3u ¢ 3TUM 0OpW U3YyYEHHH TNpeaMeTa «XHUMUsS» JTOMUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TaKKUE 1IETU U 3a]a4H, KaK:

ajanTamnys 00y4aroluXxcsl K YCIOBHSIM JTWHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMHpOBaHWE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTENBHOMY MPUHATUIO IPAMOTHBIX
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peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopmupoBaHHe y OOYYaIOMUXCS  KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITETEHIIU), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHUE JUISl PA3IMYHBIX BHUOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui TPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHOE MECTO B T[IO3HAHWU XHMHHM, a TakkKe I OICHKH C TO3UIUN
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yUYarIMXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU AJI MOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIUATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUH, €€ BaXKHOH POJM B PEHICHHH TI00aIbHBIX MpPoOsIeM
paIroHAIBHOTO MPUPOAOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM mjaHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obnacTu «EcrecTBeHHO-Hay4YHbIE
pEeIMEThD».

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YUEHUsI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obimiero oOpaszoBaHus, coctabiseT 68 uwacoB: B 2023-2024 y.r. B 10
kiacce — 34 yaca (1 yac B Heemo), B 2024-2025 y.r. B 11 knacce — 34 gaca (1 ygac
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1accU(puKaMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHUE € 00pa3uaMy OPraHWYeCKHX BEIIECTB M MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U MPONMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUIpaTalUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peakyuu

CAJIOCEHUPOBAHUA U HumpOGClHM}Z), nojyyenue u npumeHeHue. TOKCMYHOCTH
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apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHble CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE CHpThI). [leficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pU3HUecKre U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJcHNE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIHUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX IPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumust/ ['adbpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKIHOHEPHOE OOIIECTBO
«MznarensctBO «lIpocBerienue.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

['a6puensun O. C. Meronuueckoe mocobue k yueOHuky O. C. I'abpuensHa u Jp.
«Xumus. 10 xmace. bazossrii ypoBenb» / O. C. I'abpuensa, U. I'. Octpoymos, C. A.
CnankoB. — M.: IIpoceemienue, 2020.

Hllporpamma kypca xumuum i 10 - 12 kmaccoB o06mieoOpa3oBaTebHBIX
yupexaenuit (aBropel O. C. I'abpuensn, C. A. Ciiagkos).

JlonmoTHUTEIbHBIA CITMCOK.

1) Xumust B Tectax, 3amadax u ynpaxksenusx. 10, 11 kmacc (aBroper O. C.
I"abpuensan, U. B. TpuryOuax).

2) PaooB M.A. «Tectel mo xumum» PI'OC. (K yueOnuky I'adbpuensna O.C.) M.:
Hpoda, 2016.

HarnsaHoe o6opynoBaHue.

— Harypanbnable 00bekThl. KoJIEKIIMM MHUHEPATOB W TOPHBIX MOPOJ, METANIOB U
CIUIaBOB, MHUHEpaJbHBIX yhoOpeHuil, u T. A. OOpasmbl MPOCTBIX U CIOKHBIX
BemecTB. Komekuu: Hedth. Yrons

— XHUMUYECKUE PEAKTUBBI U MaTEpUAJIbI.

— Xumunueckas nmabopaTtopHasi OCy/a, armnapaTbl U TPUOOPHI.

— Mopenn.

— YyeOHble TOCOOMS HA IEYaTHOM OCHOBE.

«llepuogmueckass cucrema xumuyeckux odneMeHToB J[. WM. MeHnneneeBay,
«Tabnuua pacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJE», «DIEKTPOXUMUYECKUN
A HAPSIKEHU METAIITIOBY.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

DnekTpoHHbIe oOpa3zoBaTenbHbIie pecypcsl (DOP).

https://resh.edu.ru/ — Poccuiickas 3;ieKTpOHHAS IIKOJIA;

https://sferum.ru/?p=start — Cpepym — oOpazoBaTenpHas miaThopma;
https://edsoo.ru/Razdel_v_razrabotke.htm — eIWHOE COJep)KaHHEe OOIIero
oOpa3zoBaHus;

— http://www.alhimik.ru.  CoBeTbl y4wTeNn0 XUMHHU, CIPaBOYHUK, «Becémas
XHMUS», HOBOCTH, onuMIHabl, « KyHCTKamMepay.

— http://www.hij.ru. Xypaan « XuMus u 5KH3Hb

— http://chemistry-chemists.com/index.html. DnexTpoHHBIH X)ypHAT « XUMUKH U
XAMUSI»

— http://1september.ru/.

--www.periodictable.ru. COopHHK cTaTeii O XHUMHYCCKHX  DIICMEHTaX,

WLTFOCTPUPOBAHHBIN OMHCAHUEM YKCIIEPHMEHTOB.
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