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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa mO XWMHUH HAa YypPOBHE CpPEAHETO OOIIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannmn», TpeOoBaHHU K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMbl CpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B  DeaepalbHOM  IOCYJIapCTBEHHOM
obpazoBarenbHoM cTangapte COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peaTU3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHBICE MPOTPAMMBI, U
OCHOBHBIX TMoNOXkeHUul «Crpareruu pa3BUTHs BocnuTaHusi B Poccuiickoi
@epnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtparerun oOydeHUsl, BOCIIUTAHUS U PAa3BUTHS 00yYalOUIUXCsl CPECTBAMU
ydaeOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
koHnentyanbHbie TnosiokeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IICJIEH,
CollepKaHUsl, PE3yJbTaTOB OOy4YeHHWS U TPeOOBaHWUN K YPOBHIO IMOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, M0JIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBepUIAIONIMM JTallOM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
LEJOCTHOM CHUCTEME XUMHUYECKOTO OO0pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJloBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIECHUS K CBOEMY
3M0pOBBI0O M TpuUpojIHON cpene. Peammsyercs xumudeckoe oOpa3oBaHHE
oOydJarommxcsi Ha YpOBHE CpEHEro 00Imero oopa3oBaHus CpeICTBAMH yueOHOTO
npeaMeTa «XUMHs», COJAEpPXKAHUE UM TIOCTPOCHHE KOTOPOTO OIpEIEIeHbl B
nporpaMme 0 XHMHH C YYETOM CHeNU(PUKH HAYKHM XHMHH, ¢ 3HAUCHHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM >KM3HMU OOIIECTBAa, a TaKXKe C y4E€TOM
o0mux 1efleid W TMPUHIIMIIOB, XapaKTEPHU3YIOMINX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero odiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOylo poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IIEJIOCTHOTO TPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOT'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEITHOTO
Tpyda MU KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIMUIAMH CPEIHEro OOIIero
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKU: CUCTEMA
3HAHWI MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW W3 OONIeH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBl 3HAHWM NPU U3YYCHUU
npeaMeTa 0O€CleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUs» cPOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0 Y4YeOHOro warepuana u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpEeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHuu BemiecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckol XHWMHUU TOJYYalOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[lon HOBBIM yriaom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AKTOJIOTHMUYECKHE CBEIACHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMEN U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kmaccoB
IIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJbTYPOJOTHYECKH W MPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHUMHH C
IPYTUMHU HayKaMH, PacKpbIBAlOT €€ pOJib B IIO3HABATEIbHOM U IPAKTUYECKOMN
NEeSATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALIUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pEelIeHUsT HWHTEIEKTYalbHbIX U
AKCIMEPUMEHTAIIbHBIX UCCIEA0BAaTENIbCKUX 3a7a4. B 1enom coaepkanue yueOHOro
npeaMera  «XHUMHsD» ~ JAHHOTO  YPOBHS ~ M3YYEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUE y OOYyYarOIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uued, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTb MPUPOJHBIX SIBICHUH MNYTEM SKCHEPUMEHTA U
pelIeHHs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaKKe MpoOJieM cOepexeHuss IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIHUTAHMS, PA3BUTUS W COLMAIM3ALUU
0o0y4Jaromuxcsi MPUHATBIE NPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMNPECICHUIO
COJIlEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE MJiA
pPa3IMYHBIX BHUAOB JACATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKAa, aHaau3a M
00paboTKku nH(popMaLUK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B NMO3HAHWUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHusl, MPU ONPEACIICHUN
COJIEPKATEJIbHONM XApaKTEPUCTHKU IE€JIed HW3Yy4YEHUs NPEeIMETa HaIlpaBICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO NpHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEJIE W3y4YEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUs TMpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) saBistroTes:

e (opmMupoBaHMEe CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBIISIIOLIEH €CTeCTBEHHO-HAy4YHON KapTUHBI MHpa, B OCHOBE KOTOpPOM
JeKaT KIIFOYEBBIC MOHATHUS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XWMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNII MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB AEATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHWMHUYECKOTO DJKCIEpUMEHTa, COOJIOJEHUEM  MPaBUII
0e301acHOro 0OpaleH s ¢ BEECTBAMH.

Hapsigy ¢ aTum, conepxaTenbHas XapaKTepUCTUKA 1Lieliel U 3a/lay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUK XUMUUM B OOJbIICH CTENeHH OTHAETCS  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsI OOy4YeHUs, OpPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHOM OpraHu3alliy, BIAACIOLIErO He
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN U MPUMEHEHUS MX B PEANbHOU KU3HU
JUTSL peIIeHUs TPaKTUYECKHUX 3a/1a4.

B cBf3u ¢ 3TUM npu u3yuyeHUH TMpeaMeTa «XUMHUS» JOMHUHHUpYIOIee
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIeJIN U 33]1a4M, KaK:

amanrtanusi o0yJaromMxcsi K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupOBaHHE  UHTEIJICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHnI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalOMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMIETEHIINI), UMEIOUINX YHUBEPCAJbHOE 3HAUYCHHUE IS Pa3IUYHBIX BHUIOB
JeATEIIbHOCTH: pelleHus MpooJieM, MorcKa, aHaim3a U o0paboTku uHOOpMaINH,
HEOOXOAUMBIX [JIs MPUOOpPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKM C MO3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOJIH30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJISl [TOMCKA M aHajiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHMM M MPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroumxcsi yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HANpaABICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ANBHBIX MpoOIeM
palMoHAIBHOTO MPUPOJIONOIB30BaHNUs, OTIOJHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OepeskHOTO
OTHOILIEHHSI K TPUPOAEC U CBOEMY 3/0POBBIO, a TaKKe NPUOOPETEHHsS OIbITA
UCTIOJIB30BaHUSl TIONYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHHUSIMH.

B yueOnoMm mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcrecTBeHHO-HAYyYHBIE
PEIMETHI.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEpHAIOB. Te€opus CTPOEHHUS] OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHH. CTpyKTYpHBIE (hOPMYJIIbI
OpPraHMYECKHUX BelIeCTB. [ oOMoJyorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KiaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHWE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHHE, O0YTJIMBaHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psifi. DTUIICH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AlIETHIIEH
— MPOCTEHIIMIA TpPeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKHue W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMSI, FAJOTCHUPOBAHUS, THIpATALINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, pU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpPUMEHEHHE. Toyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAICKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HEePTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaIUTU4YeCKuil), mnuposn3. IIpoayKTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
O3HAKOMJIEHWE C O00pa3laMu IUIaCTMACC, KaydyyKOB W PE3HUHbI, KOJUIEKIUU
«Hepts» u  «VYromp», MOAENIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluucinenuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranHnyeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTH.. MeTaHON U 3TaHOJ: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu cUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMupie  CHUPTHL. ODTUJIEHIJIMKOIb M  TJMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakllds Ha MHOI0aTOMHble cnupThbl). [leficTBue Ha
opranu3M yesnoBeka. [[pumeHneHne ramuiuepruaa u STUIICHTIIUKOJIS.

@deHo:  CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XWMHUYECKHE CBOWCTBA.
TokcuuHocTh Qenona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbIaeruja, aleTalblIeruja: CTPOCHHUE,
bu3nUecKkne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJenbHbIe KapOOHOBBIC KHCIOTH. MypaBbpuHas U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3MUECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Ui Kjacca KUCIOT, peakius 3TepuduKanumn), nojJyuyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEJACTABUTENNM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ilpumenenue xxupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAoB  (MOHO-, JW- U
nosucaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJEWCTBHE C
ruapokcugom Menu(Il), oxkucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. @otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHUYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
IpoBeJcHNE, HAOJIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUUECKONW pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKI[MU MO HW3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. llepBuuHasi,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
HAOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalus OeIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE TMOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIUMEPHU3aLUU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPU3ALHS U MOJTUKOHAEHCALUS.

DKCHEepUMEHTANIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHSA: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, KiaccUu(UKAIMs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOIIUBO,
pecypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
000Ji04Ka. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepuoanueckoi CUCTEMBI
xuMuueckux aneMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkiarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUH MPU XUMHUYECKUX PEaAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIE
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas nucconuanus. CuiabHbIC B cliadbie d5ekTponThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. .
MeHneneeBa», U3ydeHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO0IeHuE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAUKATOpPA, pPEAKIUU HOHHOIO OOMEHa),
IPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETBI C HMCIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandecko  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COCAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprmeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. Ilonoxenne meramnos B Ilepuoandeckon CUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HATPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUM.

OOmue cnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX IPEBPAILCHUI:
U3y4YeHUEe KOJUIEKIMH «MeTauibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTANLHBIX 3a7a4, HAONIOJICHWEe W OINHCAHHWE JACMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrieYeHHH 3KOJIOTHYECKOM, SHEPTETHUECKOW W THIINEBOU
06e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIOIb30BaHUS MPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MeXnpeAMETHBIX  CBsA3€d TMpU  HU3YyYCHUM  oOmer
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyLIECTBIIIETCS Yepe3 MCIIOJIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJIS OTIAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (DakT, rumores3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



duznka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpPraHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMu4eckasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3MCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAaJOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarImMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-mMeToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsI BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIMK K OOYYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
NEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJdbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  MpoIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTU
00yJarmmxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUSl 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BHIMOIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBaO)KEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJsIbTaT
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MIPAKTHUKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE MOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust mpaBuil 0e30mMacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM U HENPUATHS BPEAHBIX NMPUBBIYEK (YHNOTpeOIeHUs
aJIKOTr0JIs, HAPKOTHKOB, KYpEHHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHMKAaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESTEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESITEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTHUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEeH 0011IeCTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUMX BpEI OKPYXKaroUeu
IPUPOJTHON cpeie, YMEHHsI MPOTHO3MPOBATH HEOIArONMpPUSTHBIE SKOJIOTHMUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXalOIIeM MUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
LIUBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEIICHUHU I100aIbHBIX TPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa W OSKOJOTMYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



MoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASIINX B HEM MU3MEHEHUN, YMEHUS JIeJIaTh 00OCHOBAHHbBIE 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (DaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
pelieHust mpo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHSX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH N0 XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cepax mpodheccuoHaTbHON

NESTEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W cHenupUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIme dbopmupoBaHue GYHKIIMOHAIBHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN O0yUaroIuXCs;
CIIOCOOHOCTH oOy4aromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATHL MX B3aUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIECJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYEeCKas (opmyna, ypaBHECHHE XUMHYCCKOU
peakMy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
IPUMEHSTh Ha3BaHHbIE MOJENIbHbIEC NIPEICTABIICHUS ISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIET0BAHMS, UCIIOJIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHS HAOIIOJaTh 32 XOIOM
mpoIiiecca, CaMOCTOSITENIBHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIILHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NESATEeTLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHUIO Pa3InIHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp)KaHUsI, CIPABOYHBIE IOCOOWS,
pecypcbl HTEpHETA), aHaTM3UpOBaTh WH(POPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
Mpe/ICTaBICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATh PA3JIMYHBIE METOJBI MPU MOUCKE U
orbope wHpOpMAIMK, HEOOXOAMMOW Jis BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(OpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh W  NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEIILHO BBIMOJTHEHUS IPEITIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaanu3aiuu y94eOHOro MpoeKkTa U (POPMYyIUPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYILIECTBISATh CBOIO TMO3HABAaTEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHM Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJad, BBIOMpaTh Hauboliee
3¢ PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD)
OTPaXKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHUMHUU B TIO3HAHUU SBJICHUU



npupoasl, B  (OPMUPOBAHWUU MBINUICHWS] W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM JIsl peIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIIME TOHATHA (XUMHYECKHH 3JEMEHT, aroM, DJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIHOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaINe COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHUPOBO33PCHUECKHE 3HAHUS,
JeXalnue B OCHOBE TOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEIACHHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHWU Ba)XKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
PAKTHYECKOH JIEeATeIbHOCTH YEeTIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSTHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIINE TMOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUUYECKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY JIJIs
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTABIMBATh MOJEIN MOJIEKYJl OpPraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh N3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynmne COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA U a30TCOAEp KaIliue
COCTMHEHUS, BBICOKOMOJEKYJSPHBIE COCAMHEHMsI), aBaTb UM Ha3BaHUS IO
cucrteMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TpPHBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHon, (GopManbaeru]], aleTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOpPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOM CBS3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJICH, MPOMWJIEH, alleTUJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIHil C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIEBOJAOPOIHOTO
ChIpbsi  (He(pTh, NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJUTH BBIUMCICHUS TI0 XHUMHYECCKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HUCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAE€Th CUCTEMON 3HaHUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHHU TIPU MU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSITHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
nocyAod M JabopaTOopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuUjia OOpalleHHs ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPU HATPEBAaHUH, MIOJTyUYCHHE
THJIEHA M W3yYE€HHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBaHMEM, MIPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(boOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBAa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXpAaHEHHS CBOETr0o 3J0POBBS U OKpYXKAIOIIEeW MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHMUSI 00 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaIOIUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU
npupoAsl, B  (POPMUPOBAHUU MBIIUICHHS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM rPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpexne;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOoBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKOM pEeakUUH, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
NIEKTPOJIMTHYECKON JaucconManuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN S3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XMUMHUYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHMUECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHBIC NPHU3HAKH MOHSITHH,
YCTaHaBIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
OMNMCAaHUU HEOPTaHUYECKUX BEIIECTB M X IIPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
cocTaBieHuss (HOpMyl BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKILUM,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEENSITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHasd,
MOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh yYMEHUHI yCTaHaBJIUBATh IPUHAIEKHOCTb
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cuctembl
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHoOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanmy, «9HEPreTUYECKUe YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHHUU
10 TIEpUOIaM | rpyimaM lleppoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILIOBOMY
b dexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHHUS 3JIEMEHTOB, 0OpPaTHMMOCTH
peaKIMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TU PEAKLUHU UAYT JO KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TIyTéM HMOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  PpaCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHeIIHEero Bo3aencTus (nmpuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKal[ue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTaBICHUNA 00 OOIIMX HAyYHBIX MNPUHLUINAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peaKlUu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOoCy/Iol U J1TabOpaTOpHBIM O0OpPYAOBAaHHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUMSIMHU MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPUMEHTAIbHBIX 3a/a4 IO
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTaThl XHMMHYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakmuii U (HOpMyIUpOBaTh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBAa MAacCOBOMU
KOMMYHUKaIK, IHTepHEeT u ApyTrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHMSI CBOETO 30POBbS M OKPYKAKOUIEHW INPUPOAHOW Cpenbl, OCO3HABATH
ONIACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEUIECTB, IOHUMAs
cmbicit mokazarens I[IJIK, mosicHAT, Ha mnpuMepax CHnocoObl YMEHBIIEHUS U
MpPEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00OyJaronumXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoasl
2.1 IIpenenbuble yriaeBogOpOAbl — aIKaHbI 2
5 HenpenenbHble yriieBogopOIbl: aJKEHBI, 6 |
aJIKa/INeHbI, aJIKUHBI
2.3 ApomaTu4ecKue yrieBog0pOabl 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 |
UX mepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Uroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

5.1 [Tnmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucTeMa XMMHUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Metanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHUYECKUX U OPTraHUUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabnbie IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| [Ipenmert opraHnyeckoil XuMuu, e€ 1 bu6nuoreka [IOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 05.09.2024  https://myschool.edu.ru/
Teopust cTpoeHHsI OpraHN4YEeCKUX
2 coenuHennit A. M. byrneposa, eé 1 bubmmorexa LIOK
8 - V- DYTICPOBa, 12.09.2024  https://myschool.edu.ru/
OCHOBHBIE MOJIOKEHUS
[Ipencrasnenue o kaaccuukanum
3 opranuyeckux BeuiecTB. Homenknatypa 1 bubmmoreka [JOK
(cucremaTuyeckas) U TpUBHAJIbHbIE 19.09.2024  https://myschool.edu.ru/
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 bubmmoreka [JOK
TOMOJIOTUYECKUH P 26.09.2024  https://myschool.edu.ru/
5 Meran u 3TaH — NpoCTEHIIe 1 bu6nuoreka [IOK
MPEICTaBUTENMN ATKAHOB 03.10.2024  https://myschool.edu.ru/
6 ATIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 bubmmorexa LIOK
’ P ’ 10.10.2024 | https://myschool.edu.ru/
7 [TpakTuueckas padbora Ne 1. «Ilomyuenue 1 1 bu6nuoreka [JOK
ATUJICHA U U3YYEHUE €r0 CBONCTBY 17.10.2024  https://myschool.edu.ru/
Anxanunensl. byraguen-1,3 n
8 MGTI/IJ"II[6 a I/IeZTII; [Tonyuenue 1 Bubmmorexa [IOK
. o . 04.10.2024  https://myschool.edu.ru/
CUHTETHUYECKOTO KayuyyKa ¥ PEe3HHbI
9 AJIKUHBI: COCTaB M OCOOCHHOCTH 1 bu6mmoreka [IOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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CTPOEHUSL, TOMOJIOTUYECKUI PSI. 07.11.2024 | https://myschool.edu.ru/
ALIETUIIEH — MPOCTEUIIHI
MIPE/ICTaBUTENb aJTKUHOB

10 Brrunciienus no ypaBHEHHUIO bu6nuoreka [IOK
XUMHYECKON peaKiuu 14.11.2024 | https://myschool.edu.ru/

1 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD bu6nuoreka [JOK
apeHoB 21.11.2024 |  https://myschool.edu.ru/

12 ['eneTnueckas CBA3b yriaeBOAOPOAOB, bubmmoreka [JOK
MPUHAJIEKAIIUX K pa3IMYHBIM KJIaccaM 28.12.2024 | https://myschool.edu.ru/
[TpupoaHbIE HICTOYHHUKH YTIIEBOAOPOIOB:

13 MPUPOHBIN ra3 U MOMyTHBIC He(TAHBIE Bubmuotexa [JOK
rasbl, HeTh ¥ MPOJYKTHI €& 05.12.2024  https://myschool.edu.ru/
nepepadoTKu
[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:

14 MPUPOHBIN ra3 U MOMyTHBIC HE(TAHBIC bu6nuorexa [IOK
rasbl, HeTh ¥ MPOJYKTHI €& 12.12.2024 = https://myschool.edu.ru/
nepepadboTKu

15 KontponbHas paboTa mo pasaeny bu6nuoreka [JOK
«YTIIeBOIOPOABD) 19.12.2024 = https://myschool.edu.ru/

16 [IpenenbHble OJHOATOMHBIE CITUPTHI: bubmunoreka LIOK
METaHOJI U 3TaHoJI. BoopoaHas cBs3b 26.12.2024 = https://myschool.edu.ru/

17 MHOroaToOMHBIE CIUPTHI: TUICHTIINKOIIb
U TIULEPUH 09.01.2025
DEeHOJI: CTPOCHUE MOJIEKYJIbI,

18 ¢du3nveckre 1 XUMHYECKHE CBOMCTBA, 16.01.2025
MIPUMECHEHUE

19 OTHJIEH U TPOINUIIEH — MPOCTENIINE bubmmoreka [JOK
MPEICTABUTEIN ATKEHOB 23.01.2025 | https://myschool.edu.ru/
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Anpaerunsl: GopManbaeTu U

Bbubmunoreka LIOK

20
areTagbIeTuI. ANeToOH 30.01.2025 @ https://myschool.edu.ru/
OnHOOCHO ¢ mpenaec e
21 Kaﬂ I;OH;;: II:;II/ICI;[IIE)TII:[.I'HI\E/,[HB;BBHH&H u bubmmorexa [OK
P $MYP 06.02.2025  https://myschool.edu.ru/
YKCYyCHas
” [TpakTrueckas padota Ne 2. «CBoiicTBa bu6nuoreka [JOK
pacTBOpa YKCYCHOM KHCIIOTBI» 13.02.2025  https://myschool.edu.ru/
CrteapuHOBas U OJICMHOBAs KUCIIOTHI, KaK
23 MPEACTABUTEIN BBICIINX KapOOHOBEIX bubmorexa [IOK
pel P 20.02.2025  https://myschool.edu.ru/
KHCJIOT
24 MpbLa Kak COJIM BBICIIMX KapOOHOBBIX Bubmuotexa [JOK
KHCJIOT, UX MOIOIIee JielicTBHE 27.02.2025 | https://myschool.edu.ru/
CrnoxxHbie 2(DUpBI KaK MPONU3BOTHEIE
25 KapOOHOBBIX KHCIIOT. [ mapoius bubmorexa HOK
P L 06.03.2025  https://myschool.edu.ru/
CJIO’KHBIX 3(pUpoB
26 Kupsr: runponus, npuMeHEHHE, bubmmoreka [JOK
Ouostornyeckasi pojb KHUPOB 13.03.2025  https://myschool.edu.ru/
VrieBoasl: COCTaB, KlacCU(pUKAIIUSL.
27 BamHe;mHe npe CTaBI/ITe.H(IE' rn?oxosa bubmorexa LOK
bel ' ’ 20.03.2025  https://myschool.edu.ru/
bpykTO3a, caxapo3a
73 Kpaxman u nemuoio3a kak mpupoHbIe bu6nuoreka [IOK
MOJIMMEPHI 03.04.2025  https://myschool.edu.ru/
KonTtpoiabsHas padota mo pasnuen
29 «Kncio 071CO pe Ka I/IGI()) FzHI/I}:IeCKI/Ie bubmorexa HOK
poAcoLepall P 10.04.2025 | https://myschool.edu.ru/
COEIMHEHUS
30 AMWHBI: METUJIAMHUH W aHUJIMH bubmmorexa [IOK
’ 17.04.2025 | https://myschool.edu.ru/
31 AMUHOKHCIIOTHI KaKk aM(pOTepHbIE Bu6muotexa [JOK
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OpraHU4YeCKHE COCIUHEHUS, UX 24.04.2025  https://myschool.edu.ru/
ouosoruueckoe 3Hadenue. [lentuapt

0 benku xak npupoaHsie 1 bu6nuorexa [IOK
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS 08.05.2025  https://myschool.edu.ru/

13 OCHOBHBIE TOHATHS XUMUHU | bubmoreka [IOK
BBICOKOMOJICKYJISIPHBIX COCIMHEHUI 15.05.2025  https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN 1 bubmmorexa LIOK

YUIP ! ’ 22.05.2025 |  https://myschool.edu.ru/

[TnacTmacchl, Kayqyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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11 KJIACC

Kosaun4yecTBo 4acos JJIeKTPOHHbIE
[1]
J:;-n Tema ypoxa Bcero Konrpoakueie  Ipaxruiecikue il:;:eﬂﬂﬂ :)Ig[()ba[;z];:feﬂbﬂble
padoTsI padoThI pecypeb

| XUMHYECKUN 2JIEMEHT. ATOM. 1 bubnuoteka [JOK
DNeKTpOoHHAass KOHPUTYpaIus aTOMOB 05.09.2024  https://myschool.edu.ru/
ITepuonnueckuii 3axoH u [leprognueckas

) crucTeMa XMMHUYeCKuX anemeHToB [I. U. 1 bubmoreka [{OK
MeHeneeBa, uX CBSI3b C COBPEMEHHOM 12.09.2024  https://myschool.edu.ru/
TEOpHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHUX 3JIEMEHTOB U UX COCAMHEHUMN

3 0 TPYIIIaM | IepruoaaM. 3HaueHne 1 bubmmoreka [JOK
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI 19.09.2024  https://myschool.edu.ru/
xumuueckux 3nemenToB /.M. MenaeneeBa
B Pa3BUTUU HAYKU
Crpoenue BemiecTBa. XuMHUUYECKasl CBS3b,

4 e€ BUIbI; MEXaHU3MBI 00pa30BaHUs 1 bubnnorexa [IOK

N 26.09.2024  https://myschool.edu.ru/
KOBaJIEHTHOM cBs3U. BomopoaHas cBs3b
BasieHTHOCTB. DJIEKTPOOTPULIATENEHOCTD.

5 Crenenb okuciieHus. BemecTsa | bubmunoreka LIOK
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO 03.10.2024  https://myschool.edu.ru/
CTpOECHUS
Knaccudukanus 1 HOMEHKIATypa

6 HEOPraHUYECKUX COEANHEHUN. | Bu6muotexa [JOK
I'eHeTnueckas CBsI3b HEOPTAaHUYECKUX 10.10.2024  https://myschool.edu.ru/
BEIIECTB, Pa3IMYHbIX KJIACCOB
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Knaccudukanust XMMHUYEeCKHX PEaKIIHii B
HEOPraHUYECKOW M OPraHWYECKON XUMUU.

bubmunoreka LIOK

7 3aK0H COXpaHEHHS MAacCHI BEIIECTB; 3aKOH
P o 17.10.2024 = https://myschool.edu.ru/
COXpaHEHUs U MPEBPAICHUS SHEPTUU TIPH
XUMUYECKHUX PEaKIIUIX
2 CkopocTb peakiuu. OOpaTuMble peakiuu. Bbubmunorexa LIOK
XUMHYECKOE pAaBHOBECHUE 24.10.2024 = https://myschool.edu.ru/
[IpakTuueckas padora Ne 1. «Bnusiaue
9 A3TUYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa HOK
p . p P 07.11.2024  https://myschool.edu.ru/
XUMUYECKOU peaKium»
DIIEKTPOTUTHIECKAs TUCCOIHAITHSI.
ITonsatue o BomopomauoM mokasarene (pH
10 acTBopa PeaKuII)m HOHHOT'O 06MeHa(p : bubmorexa HOK
p pa- ' 14.11.2024  https://myschool.edu.ru/
I'maponus opraHnyeckux u
HEOPTraHWYECKUX BEILECTB
OKHUCINTEILHO-BOCCTAHOBUATEILHEIE
11 eaxkiuu. [loasTre 00 AIeKTpOIn3e bubmmorexa LOK
p ’ pu 21.11.2024 | https://myschool.edu.ru/
pacIyIaBoB U pacTBOPOB COJIEH
12 KonTponbhast pabota no pazaeny bubmmoreka [JOK
«TeopeTnyeckrne OCHOBBI XUMUM 28.11.2024 |  https://myschool.edu.ru/
Mertanisl, X MOJ0XKEHHUE B
[Tepuoanueckoii cucreMe XUMHYECKUX
13 snemenToB 1. . MenaeneeBa u bubmorexa HOK
o A 05.12.2024 = https://myschool.edu.ru/
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYecKre CBONCTBAa METAJIOB
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.
14 M cTuHHBIE ¥ KOIJIOUIHBIE PACTBOPHI buGnnorexa LIOK
A P pEL. 12.12.2024 = https://myschool.edu.ru/

MaccoBasi J10JIs BeIIeCTBa B paCTBOPE
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CnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUN

Bbubmunoreka LIOK

15
PAI HAIIPSIKEHUN METaJIOB 19.12.2024  https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAKHEHIIINX
16 METaJuIoB (HATpUH, Kaaui, Kaablui Bubnmorexa [IOK
. p . ’ i, . 26.12.2024 = https://myschool.edu.ru/
MarHuii, ATFOMUHHN ) U UX COCTMHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bu6nuoreka [JOK
COEIMHEHNH 09.01.2025 @ https://myschool.edu.ru/
18 XUMHYECKUE CBOMCTBA IMHKA, JKeJe3a U bubmoreka [{OK
UX COeINHEHUH 16.01.2025 @ https://myschool.edu.ru/
[IpakTuueckas padora Ne 2. "Pemenue
19 AKCIIEPUMEHTAIBHBIX 3334 110 TEME Bubnmorexa [IOK
P " A 23.01.2025 | https://myschool.edu.ru/
«MeTtanibi»
Hewmerainibl, MX MojioKeHHE B
20 IIepuoanueckoii cucTeMe XUMUYECKUX bu6nuorexa [IOK
anemenToB 1. . Meneneesa u 30.01.2025  https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHS aTOMOB
®u3nyecKue CBOMCTBAa HEMETAIIOB.
21 AnoTponusi HEeMETauIoB (Ha IpUMEpe bubmorexa OK
P PIMEP 06.02.2025  https://myschool.edu.ru/
KHCTIOpoJ1a, cephl, hocdopa u yriaepozaa)
” XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COEOUHEHUN 13.02.2025
2 XvMUYecKue CBOKCTBa a30Ta, hocodpa u bubmmoreka [JOK
X COCAMHECHUN 20.02.2025 |  https://myschool.edu.ru/
24 XUMHYECKUE CBOMCTBA yIyiepo/a, bubnuotexa [JOK
KPEMHUS U UX COCIUHEHUHN 27.02.2025 | https://myschool.edu.ru/
)5 [IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U bubmmoreka [JOK
UX COeINHEHUH 06.03.2025 = https://myschool.edu.ru/
26 O06o001IeHre U CUCTEMaTH3aIisl 3HAHUH 110 bubmuoreka [{OK
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teme «Hemeramisly. Berauciaenus mo 13.03.2025 @ https://myschool.edu.ru/
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN 1

TEPMOXUMHYECKUE PACUETHI

[IpakTuyeckas padora Ne 3. «Perenune

27 3KCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnnorexa LIOK
" P " A 20.03.2025 | https://myschool.edu.ru/

Hemertamnsr"»

73 KoHTposbHas paboTta 1mo Temam | bu6nuoreka [IOK
«Mertamiae» u «HemeTamis» 03.04.2025 @ https://myschool.edu.ru/
Heoprannueckue u opraHnueckue

29 kuciaotel. Heopranndueckne n 1 bubmorexa LOK

) p 10.04.2025  https://myschool.edu.ru/
OpTraHUYECKHE OCHOBAHUS
AmdoTepHbIe HEOPraHUYEeCKUe U

30 OopraHuyeckue coeauHeHus. [ enernueckas 1 bubmmoreka [JOK
CBA3b HEOPTaHUYECKUX U OPraHUYECKUX 17.04.2025  https://myschool.edu.ru/
BEILIECTB
Ponb xuMnu B o0ecrieueHuu

31 SKOJIOTUUYECKOU, YHEPTETUUECKON U | bubmmoreka [JOK
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU 24.04.2025 | https://myschool.edu.ru/
MEIUITNHEI
IIpencraBnenus 06 00IUX HAYUYHBIX

32 npmi[ Wnax i OMLIHJJIIGHHHOFO};:JI €HUS 1 Bubmiorexa HOK

P HV P i 08.05.2025 @ https://myschool.edu.ru/
BAXKHEHIIINX BEIECTB
33 YenoBeK B MUPE BELIECTB U MATEPUAIIOB 1 bubmmorexa [OK
p = p 15.05.2025 | https://myschool.edu.ru/
bubmunoreka LIOK

34 X 1

HIMIL H 3/I0POBBE HCTIOBEKa 22.05.2025  https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «J[PODA»; AkinonepHoe odiecTBo «M3aaTenbcTBO
«ITpocsenienue»

» Xumus, 10 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocsemenne

* Xumus, 11 xmacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxnimonepHoe 061mecTBo «3maTeascTBo
«ITpocsenieHue»

* Xumus, 10-11 ximaccsl/ XKypun A.A., AkuroHepHoe o611ecTBo «M3marenbeTBo

((HpOCBCHlCHI/IC»

METOJINYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Beeaure 1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Metoandeckoe nocooue —
06a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as1 XMMHUs B TECTaX, 3a7a4dax,
ynpaxHeHnusx. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.Ymakopa «Xumus 11 knacc:
KonTponbHbie 1 MpoBepouHbie paboThl K yueOHUKY». — M.: Ipoda, 2021 T.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:



HacronpHast kaura juis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpaas kaura mas yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OcTtpoymMoBa «3agauu 1o XUMUU U
crocoObl ux pemeHus» - M.: «/lpoday, 2021roz.

7. B.I'. lenncoa «Xumus 11 kjacc nmoypoyHble TIaHbl MO0 YYCOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpag» Yuurens 2018ro.

8. M.A.Ps6oBa, ¥V .IO.Hesckas, P.B.JInako «Tectel mo xumuu 11 kimacey, - M.
Ox3ameH, 2019r.

9.9. O.C.I'abpuensa, U.I".octpoyMoB «XuMHUYECKHA SKCTIEPUMEHT B miKoJje 11

Kkiacey; - M.: lpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

http://him.1september.ru Enunas xomnexmus [{OP: [IpeameTHas xommekmus
«XuUMUsD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE
aKcriepuMeHThl: xuMust. Kommekiust Poccuiickoro 061eo0pa3oBaTesHOTO
nopTaa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onmummnuaza mKoJIbHAKOB 110 XUMUHU

http://chem.rusolymp.ru Opraaudeckast XUMHs: JJICKTPOHHBIN YICOHUK IS



CpPEIHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: SJIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpBITBINA KOMIEIK: XUMUS
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