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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpeIHEro o01ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW TPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUs
(®OIT  COO), mnpencrabieHHblx B  DeaepalibHOM  TOCYIApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus
yueOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TMojoXkeHu «Crparerun pa3BuTHs BocnuTaHusi B Poccuiickoi
deneparuun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1eit cTtparerun oOy4eHUsl, BOCIIUTAHUS U Pa3BUTHS 00ydaroOUUXCsl CpeCTBAMU
yduebHoro npeameta «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHeie nosioxkeHuss GI'OC COO o B3auM0OOYCIOBIECHHOCTH IICJIEH,
COZIepKaHUs, PE3yJbTATOB OOydYeHHWS M TPEOOBaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBanue, oJIy4aeMoe BBINTYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHocTH. OHO CIY)XHT 3aBEpIIAIONIAM JTAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, TMPHUCYIIUX
LEJTOCTHOM CHCTEME XUMHUYECKOTO 0O0pa3oBaHUs. OTU I[IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYeCKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3M0pPOBBI0O M TpUpPOIHON cpene. Peammsyercs xumumdeckoe oOpa3oBaHHE
0o0ydJaronmxcsi Ha YpOBHE CPeIHEro o0Iero oopa3oBaHus CPEeACTBAMHU y4eOHOTO
npeaMera «XUMHs», COJIEpKAHUE UM TOCTPOCHHE KOTOPOTO OIpEIEeIeHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAYeHHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KM3HU OOLIECTBA, a TaKXkKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CUCTEMBI cpeqHero obmero oopasoanus B Poccutickont denepanmm.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUrpaeT ocoOyio poJib B
COBPEMEHHOW LMBWJIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHUE PAIMOHATEHOTO HAYYHOTO MBIIIICHUS,
B CO3/IaHHE IEJIOCTHOTO TPEJICTABICHUs 00 OKpYKAIOIIEM MHpPE KaK O €IUHCTBE
IPUPOIBI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEIIECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MUPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEIlIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00J1aCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM yCIOBHEM YCIIEUTHOTO
TpyJa W KM3HHM KaKJI0ro wieHa oOmectBa. COBpeMEHHas XMMHsA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pELICHUE
rno00anbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM C OOmMMM LENMA W MPUHIUIAMH CPEIHEro OOIIero
oOpa3zoBaHus coaepxanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOILEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK UM I BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPMEHTUPOB, YCIEIIHOIO BKJIKOYEHHs B JKU3Hb COLUYMa, IPOJOJKEHUSA
o0pa30BaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBidOmIMMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmas M HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWKM MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
opranndeckon xumuu. GopMuUpOBaHHE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0OecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO  MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHH, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B MpOorpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJXOJa K M3Y4YEHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEIENIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHU BEIIECTBA
paccCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKUX
COCAMHEHNM, a TAaKK€ HAa YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
IOpEJICTaBICHU O CTpoeHuH BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTUBHBIX COEJUMHEHHNH. B Kypce OpraHn4ecKkoM XUMHH IIOJIYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPEICTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUUECKONU PEAKIINH.

[Tonx HOBBIM YyrJIOM 3peHUs B IHpeaMmeTe «XuMmus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBAaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHudyeckas
XUMUSD» 00yYarolMMcCs MPEAOCTaBIsETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JIOIMUECKUX MO3ULIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUH STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMENH U MTPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 xkmaccoB
3IIEMEHTAMHU COJACpXKaHHs, WMEIOIUMHU KYyJIbTYPOJOTUYECKUNH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENbHOM W TMPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKHUX MPUTIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OPUMEHSATHh €€ JJId TONOJIHEHUS 3HAHUM, pEeIIeHUsS HWHTEICKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIIEA0BATENIbCKUX 3a/1a4u. B 1ienom conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  HM3Y4YEHHS OPUEHTUPOBAHO  HA
dopMupoBaHrue y 0OYyYarOMIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TOHUMAaHUS
dunocopckux uaed, TaKMX Kak: MaTepUalbHOE E€AMHCTBO HEOPTaHHMYECKOTO M
OpraHUYEeCKOro MHupa, OOYCJIOBIEHHOCTh CBONCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MYTEM OKCHEPUMEHTA U
pelieHusi MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMH UM TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
TaKKe MpoOJieM cOepexEeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmmane pemieHus 3aad4  BOCIMTAHMS, Ppa3BUTUS W COLMAIM3AIUU
o0Oy4aromuxcsi NPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOIbl K OMNPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUA TpeaMeTa IMpeaycMaTpuBaioT  (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIOIUX 0a30BOe 3HAYEHUE MJiA
pPa3IMYHBIX BHUAOB JACATENBHOCTU: pEIICHUS TNpoOsieM, TOHUCKA, aHaau3a M
00paboTku nH(popMannu, HEOOXOTUMBIX IJIs IPUOOPETEHUS ONBITA IPAKTUYECKON
U HCCIIEIOBATEeNIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpemnojaBaHus XMMHM KaKk Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHus, MPU ONPEACIICHUN
COJIep’KaTeNbHON XapaKTEPUCTUKU IeNed HU3yYeHHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCA (OPMUPOBAHHME OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNbTypbl. C
METOMYECKOW TOYKM 3pPEHHUsI TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHsI TJABHBIMHM LIETSIMHU W3Y4YECHHS MpEaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBIISAIOTCSA:

e (opMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAaHWH KaKk  BaKHEHIIeH
COCTaBIISIIOLIEH €CTeCTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOpPOM
JeKaT KIIYEBbIC MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TOHUMAHHUE CYIIHOCTH OCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX [UIsi TPUOOpETEHUs
YMEHHI OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN ¥ MOBCEAHEBHON KHU3HHU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHWMHUYECKOTO O3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro OOpaleHus ¢ BEUECTBaMHU.

Hapsiny ¢ aTum, copepikaTelbHas XapaKTepUCTHKA IeNiel U 3a71a4 U3y4YCeHUs
npeaMeTa B mporpaMMe 1Mo XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero oopazoBanusi. CerogHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENEeHH OTHAETCS  MPEANOYTEHHE
NPAKTHYECKOH KOMIIOHEHTE COJAep)KaHus OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MIOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3aIliH, BIAACIOIIETO HE
HaOOpoM 3HaHWH, a (YHKIMOHATBFHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHHUSIMH aKTUBHOTO TMOJIYY€HHs 3HAHUN U MPUMEHEHUS WX B pEalbHON >KU3HU
JUTSL pEIICHUs TPAKTUUECKHUX 3ajau.

B cBsi3u ¢ OTHUM mNpu HU3YYCHHH TMpeaAMeTa «XUMHS» TOMHHHPYIOIIEe
3HauYeHHUE MPUOOPETAIOT TAaKKUE LIETH U 3a]Ia4H, KaK:

amanrtanusi o0yJarommxcsi K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MUDA,
dbopMUpOBaHHE  UHTEIJICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHnI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMEHEHHUEM;

dopMupoBaHue y OOy4yarOUIMXCA KJIIOYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAJbHOE 3HAUYCHHUE [UISI Pa3IUYHBIX BHUIOB
JeSTEIIbHOCTH: PelIeHus1 mpo0jeM, TTONcKa, aHaiu3a U 00paboTku MHGpOpMAIUH,
HEOOXOIUMBIX IS TPUOOPETEHHS OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHOC MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKA U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOIMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUH, €€ BAXXHOM POJM B PEHICHHH TJI00aNbHBIX HpoOiieM
palMOHAIBHOTO MPUPOIONOIB30BaHNUs, TIOTIOTHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex HOTrO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUsS OIbITa
UCIIOJIb30BAaHUsl TOJYYCHHBIX 3HAHUM Ui NPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOnoMm mmaHe cpeaHero ooOmiero oOpa3oBaHUS MPEIMET «XUMUS
0a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHOUN obnactu «EcTecTBeHHO-HAyYHBIE
IPEIMETHD».

OO1ee 4ncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obuiero oOpazoBaHus, cocraBisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPXKXAHME OBYUYEHUA

10 KJTACC
OPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMer opraHndeckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIY4YEHUH HOBBIX BEHIECTB M MaTepuasioB. Teopusi CTPOEHUS OPTraHUYECKHX
coenunenniit A. M. BytnepoBa, €€ ocHOBHbIE M0JI0KeHUs. CTPYKTYpHBIE (POPMYITbI
OpraHMYecKux BemiecTB. l'omoisiorusi, wuzomepus. XHUMHYECKas CBS3b B
OPraHUYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o kinaccupuUKAMM OPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYEeCKUX COEIMHEHHM (cucTeMaruueckas) M TpUBHAIbHbIE Ha3BaHUSA
BKHEUIIUX MPEJCTaBUTENEH KJIACCOB OPraHMYECKUX BEIECTB.

OKCIepUMEHTAJIbHBIE METOJbl H3yYEHHUS BEIIECTB W HMX MPEBpaACHUN:
O3HAKOMJIEHHE ¢ oO0pa3llaMh OpPTraHWYeCKHX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEUIECTB, HAOIIOACHHE U
OMHUCaHUE JEMOHCTPALIMOHHBIX OIMBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPCHHUE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psfa. MeraH M 3TaH —
IPOCTEUIINE TPEICTABUTENN aIKAaHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelleHus] U TOPEHUs), HAXOXKJECHHWE B MPUPOJE, TOJyUYCHHE U
PUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psijl. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTEIN AJIKCHOB: (U3MYECKUE W XUMUYECKHE CBOWCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAlMM, OKHUCJICHUS U
MOJIMMEPHU3AIINH ), TOTyYeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauwes-1,3 m mermnOytamueH-1,3: cTpoeHWE, BaKHEWIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
KayuyyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psiji. AlleTHIICH
— TMPOCTEHIIMA TpeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOeHUE, (U3MYECKUue Hu
XUMHUYECKUE CBOMCTBA (PEaKIMU THAPUPOBAHMUS, TAJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHME U XUMUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHMsI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHe. Tonyon:
cocmae, cmpoeHue,  ¢uauueckue U  XuMmuieckue  ceoucmea  (peaxkyuu
2an02eHUPOBANUsl U HUMPOBAHUS), NOdyYenue u npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIJIEBOAOPOJAMHU, MPUHAMICKANUMHA K
Pa3IMYHBIM KJIACCAM.



[IpuponHble MCTOYHMKH YIJIEBONOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTsaHbie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHM, KaTAIUTHYECKHil), mnuposm3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBPAIICHUIL:
O3HaKOMJIEHHE C o0pa3lamMu IUJIacCTMacC, KaydyKOB M PpE3UHBI, KOJUIEKIIMU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
rajJOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTHUUECKON PabOThI: MOJyYE€HHUE ITHIIEHA
Y U3Y4YCHHE €T0 CBOMCTB.

PacuérHble 3anauu.

Borunicnenuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOIO U3 UCXOHBIX BEIECTB MM ITPOJYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprannyecKue coeJMHeHUs

[IpenenpHble OOHOATOMHBIE COMPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
dusznyeckne W XHWMUYECKHE CBOMCTBA (pEaKkIUH C aKTHUBHBIMH METaJUIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3U MEXKAY
MOJIEKYJIAaMHU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaromMHple  CHUPTBHL. DTWUJIEHIVIMKOAb M  T[JIHMIEPHUH: CTPOCHHE,
¢usznyeckne W XMMHYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMHU
MeTaJlJlJaMHi, KaueCTBEHHAasl PEaKlMs Ha MHOTOaTOMHble cnupThl). [leficTBue Ha
opraHusM 4esoBeka. [ [pumenenue rimnepusa U 3THIICHIIHKOJIS.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKHE M XHUMUYECKHE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpperunpl U kemonwvl. DoOpMaNBIErWJ, aleTAIBIETHA: CTPOCHHUE,
(¢usznyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH ), TIOJYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTH. MypaBbUHas U
YKCYCHasi KHCIIOTBI: CTpOeHHE, (pU3MuecKkre W XMMHUYECKHUE CBOICTBa (CBOMCTBA,
oOmye s Kiacca KUCIOT, peakius 3TepuuKalnm), moaydeHHe U MpUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, X MOIOILEE AEHCTBHE.

Croxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.

VYrineBoabl:  cocraB, KilacCU(UKauus  yrJIeBOJOB  (MOHO-, JU- H
nosucaxapuabl). [ roko3a — nmpocTelmmii MOHOCaxapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJACWUCTBHE C




ruapokcuaom Meau(Il), okucnenne ammuadHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TIIOKO3bI), HAXOXJECHHWE B TPUPOJE, NMPUMEHEHHE,
ouonoruueckas poiab. otocunte3. OpykTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepsl. CTpoeHue Kpaxmaia u
neono3bl. du3nueckue M XUMHYECKME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEAKIHs C HOJIOM).

OKCIepUMEHTAJIbHBIE METOJbl W3YyUYEHHUS BEIIECTB W HX NPEBpAICHUN:
pOBe/ICHHE, HAONIOJICHHE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECHCTBUE TJMIIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
POBE/ICHHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaqn.

Bolunicnenuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOAYKTA PEAKIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIHH ).

A3oTcozeprkale OpraHu4eckue COeIMHEeHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riauiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuabl.

benku kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHenus. [lepBuuHasi,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAUECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEIIECTB W HMX NPEBpAICHUN:
HAOJFOICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JCHATYpaIvs OCIKOB MpH
HarpeBaHUM, [IBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIIHSIST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHC Al

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUIl:
O03HAKOMJIEHUE C 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeaMEeTHBIX CBsI3el MPU U3YYEHUN OPTraHUYECKON XUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATHUA: SIBICHUE, HAYYHBIA (aKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHAlU3, CUHTE3, KIacCHU(pHUKAIUsI, TePUOAUIHOCTb, HAOIIOICHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTIMPOBAHUE.

dusmka: wmarepusi, DSHEprus, Macca, aroM, OJJEKTPOH, MOJIEKyIa,
DPHEPTreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MYECKUE BETUYUHBI U SUHUIIBI UX U3MEpPEHUSI.

buonorusi: kierka, opraHm3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboToCcuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BellecTBa (OCNKH, YIJIEBOABI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaibl, TOPHBIE MOPOAbI, MOJIE3HbIE UCKOMAeMbIe, TOILTUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE MpEenaparhbl, MaTepUalbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBHIASI K HEOPTAHNUYECKAS XUMMSI

Teopernueckre 0CHOBbI XUMUH

XUMHUYECKH d3JIeMEHT. AToM. Sapo aroma, H30TOMNBL. DJEKTPOHHAS
000J104Ka. DHEpreTuYecKue yYpoBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpeesieHns AJIEKTPOHOB MO OpOHUTaIsIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIO0B. IINEKTPOHHASI KOH(PUTYPAIUs AaTOMOB.

[Iepunonnueckuit 3akoH u Ilepruonnueckas cucremMa XUMUYECKUX JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA U [lepnoanueckoi CUCTEMBI
xumuueckux 3yeMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYyMNIaM U TEPHOJIaM.
3HaYeHue NMepUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHMHYECKON CBSI3U
(koBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajmdeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH ®  JOHOPHO-
aKLUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTb. ONEKTPOOTPHULATENBHOCTb.
Crenenp okuciieHus. MOHBI: KATHOHBI M aHUOHBI.

BeniectBa  MOJIGKYJISIpHOTO W HEMOJEKYJISIPHOTO  CTPOEHHUs.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILLECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[IonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.



Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTuyeckass CBsI3b HEOPraHUYECKUX BEIIECTB,
MpPUHAJJIKANIUX K Pa3IMYHBIM KJIaccaMm.

Xumuueckass — peakuus. Kiaccupukanuss XMMHUYECKMX — peakuud B
HEOPTaHUYECKOM M OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMHUYECKUX PEaAKIIHIX.

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

Dnektponutuyeckas auccounanus. CuiabHbie U ciadble a5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas, HEUTpaIbHasl, IIETOYHASI.

OKUCIUTENHbHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHHUs BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabiun «llepuoanueckas cucreMa XuMuueckux snementoB [l. .
MeHneneeBa», W3ydeHHE MOJIENEH KPUCTAUIMYECKHX PEMIETOK, HAOII0IeHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEaKIUU HOHHOIO OOMeHa),
IIPOBEJICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnblie 3anaumn.

Pacu€tel 1O ypaBHEHMSM XHMMHYECKHMX pEaKUHi, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HCIOJIb30BAHUEM IOHATHUS «MaccOBas
JIOJIs1 BELLIECTBAY.

Heopranunyeckasi Xumus

Hemeraiuel.  [lonoxenune HemerauioB B llepuoanueckoin  cucreme
xumuyeckux snemeHtoB [[. M. MenpeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duznyeckre CBOICTBA HEMETAJJIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuUMepe
KHCIIOpoa, cephl, pochopa u yriieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEpPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUU  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIMUX KUCIOT, BOJOPOIHBIX COCTUHEHUN ).

[IprumeHeHne BaxKHENUIINX HEMETAJUIOB U UX COCUHECHUM.

Meramnel. [lonoxxenne meramnos B Ilepuoandeckon cUCTEME XHMHMYECKHUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOUYEK
aToMOB MeTajuioB. O6mme gusnueckue cBoricTBa MeTauioB. CriaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUAN PsAJT HAPSHKEHUN METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUH.



OOmue cnocoObl monydeHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBPAIICHUIL:
U3y4YeHUe KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3aja4, HAOJIOJICHWE M OINHCAHHME JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOCHCTBHE THIPOKCHIA AITIOMHHUS C PacTBOPAMHU
KHCJIOT U LIEJI0YEel, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

PacuéTtel mMacchl BemiecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WU O0OBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEIECTB,
pacuéTel Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIA OTHO
U3 BEILIECTB UMEET PUMECH.

XuMue 1 KM3Hb

Ponb xumun B 00ecrieueHUH 3KOJOTUYECKOM, HHEPreTUYECKOM W MUILEBON
0e30MmacHOCTH, Pa3BUTUU MenuluHbl. [loOHSATHE O HAyyHBIX METOJAX IMMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[lpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX  MPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB M MATEPUANIOB: BAXXKHEHIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KepamHuKa,
MaTepuaibl sl 3JIEKTPOHUKH, HaHOMAaTEpHallbl, OPraHUYECKUE M MHUHEpaJIbHbIC
yao00peHus.

Xumus M 3J0pOBbE YEIOBEKA: IPaBHWJIa HMCIOJb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 6€30MaCHOTO UCIOIb30BaHUS NPENapaToB ObITOBOW XUMHUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanuss  MEXNpeOMETHBIX  CBS3€d TpU  M3y4yeHUH OOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OoOIMX ©CTeCTBCHHO-HAYYHBIX TMOHSATUH, TaK W TIOHATHHA, SBISIOIIUXCS
CUCTEMHBIMU JIJI OTAEJIBbHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHSA: HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KilacCUpUKALMA, MNEPUOAUYHOCTh, HAONIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHUE.

®dusznka: MaTepusi, SHEpPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaHOAKTUBHOCTb, MOJIEKYJIA, SHEPIE€THUYECKUI YPOBEHb, BELIECTBO, TENO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NUYECKHE BETUUYMHBI U €AMHMIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOcHCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.



['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypChl.

TexHonmorus:: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYprus, MPOU3BOJICTBO
CTPOMUTEIIBHBIX MAaTEPUAIOB, CEJIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IIHILIEBas
IPOMBIIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHX TMpernapaTroB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
AIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHET'O OBHIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
oOyJaronuMucs MpOrpaMM CpeIHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMeTHbIM). HayuHo-meToauyeckodl OCHOBOM  iis
pa3paboOTKU IJIAHUPYEMbIX PE3YJIbTATOB OCBOCHMS MPOTpamMM CPEAHEro OOIIero
00pa3oBaHUs SBJISETCS CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B cootBeTcTBHUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BIIEIEHBI CIIETYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUMCKOW TPaKJaHCKOW HIECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HAJIMYUE MOTUBALMU K O0YUEHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JTMUYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroluXcsi PYKOBOJCTBOBATHCS B CBOEH
JESTENIbHOCTH I[EHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, MPHUCYLUIUMH LEJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
LN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUA MpeAaMeTa «XUMHS» JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM W BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTHYECKUMU, COMMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HaeajaMyd POCCUUCKOTO TpakKJaHCKOro O0OIlecTBa, MPUHATHIMH B OOIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  IIpoleccaM
CaMOTIO3HAHUs, CaMOpa3BUTHUA W HPABCTBEHHOIO CTAHOBIECHUS JHYHOCTU
00yJaronmxcsl.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTpPaXaroT
c(hOPMUPOBAHHOCTh ONBITA I[MO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcsi o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YUCIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIHHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUUYHbIX BUJOB YUYEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBCHHON XUMUMU;

yBaXEHUSI K TPOILECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTMTENIBHBIX ~ HAOMIOJEHNUN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHHUHU U TOCIEIYIOIIEM
aHanu3e UHPOpPMAILMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS,;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHbBIE C XUMHUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIGHWBATh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHIIEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THUX
MOCTYIIKOB;

4) popMUpPOBaAHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEeH 310poBoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHusl TmpaBuil 0e30MacHOro OOpallleHus C BEIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS [EHHOCTH TIPaBWJI WHAMBUAYAIBHOTO M  KOJUIGKTHBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCJIEJCTBUNA U HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JpPYrux BHUOAX
NeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccuil pa3TuyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIOISM TPyAa U pe3ybTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11€JIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa 3KOJOTHYECKUX MpoOJieM, BIMSIHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJIHONU U COLUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIOJB30BAHUS JOCTHXKEHMM XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX BpEl OKPYXKaroLIEH
IPUPOJHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArOMpPUSATHBIE SKOJIOTHUECKUE
NOCJIECTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATENbHOCTH DKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJACOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ poJid B
(GbOopMHpPOBAHUM PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYKaloleM MHUpE Kak O €IMHCTBE MPHUPOAbI U YelOBeKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHWH NPOoOJIEM COXpPaHEHUs
IPUPOIHOTO PABHOBECHS,;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
HMBWIN3ALMU: B €€ TyMaHWCTHYECKONM HANPABICHHOCTH W BAXXHOM pOJHM B
CO3JJaHUU HOBOW 0a3bl MaTepUAIbHON KYJIbTYpPbI, PEIICHUU TJIO0AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIUHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO0 TPpyJAa © OKOJOTMYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJTydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOSAIINX B HEM NU3MEHEHUN, yMEHHUS J1eJaTh 000CHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE HAay4HbIX (PAaKTOB W HMEIOIIMXCS MJaHHBIX C IEJNbI0 MOJNyYeHUs
TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUSA IS
pelieHust Ipo6sieM B peaabHbIX KU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpyZa B Pa3luYHbIX cepax mpodhecCuoHaTbHON
JESITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenmeTHble pe3yiabTaThl OCBOCHHUS Yy4eOHOTO mMpeameTa «XUMHs Ha
YPOBHE CpeaHero oomiero 00pa3oBaHus BKIIOYALOT:

3HaYMMble A8 (OpMUPOBAHUS ~ MHUPOBO33PEHUS  OOYHaIOLIUXCS
MEXIUCHUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTus, SIBICHUE,
npoliecc, CUcTeMa, HayuHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOI0IeHNE, U3MEPEHHE, SKCIIEPUMEHT U IpyTHUe);

yHHUBEpCcajbHble yueOHBbIC NEeHCTBUS (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOM
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIIUU 00YYarOIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHBIC YUEOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHble PE3YJAbTAThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
EUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEJIbHBIMH
JefiCTBUSIMU:

1) 0a30Bble JIOrHYecKUe TeMCTBHS:

CaMOCTOATENIbHO  (opMynupoBaTh U aKTyaIM3UpOBaTh  MpoOsIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENETATh LENN JACSATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM W YCTAaHABIMBATH MX B3aUMOCBS3b,



WCITIOJIb30BATh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX ()aKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHWUS W KPUTEpUH IS KJIacCH(PUKAIMKA BEIIECTB U
XUMHUYECKUX PEAKLIN;

YCTAHABJIMBAaTh IPUYMHHO-CIECACTBEHHBIE CBS3W MEXIAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISTh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHE XUMHYECKOU
peakiMy — TMPU PElIEHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3ajad,
IPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

(bopMyIMpOBATH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCIIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSTETLHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS TUIOTE3BI TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yibTaT, (OopMyIHpOBaThH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIEITaHHON padoTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEATEILHOCTH, TPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlay, MPUMEHEHUIO PpPa3IuYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ nnopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NONyJIsIpHAasl JIUTeparypa XUMHUYECKOTO COJIEpKaHMs, CIPaBOYHbIE MOCOOUS,
pecypchl MHTEpHETa), aHamTu3upoBaTh WH(POPMAIMIO PA3IMYHBIX BUAOB B (OpM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTD;



(dbopMynIupoBaTh 3aMpoChl U MPUMEHATHh PA3IMYHbIE METOJBI MPHU MOUCKE U
orbope wH(MOpPMAIMK, HEOOXOAWMMOW JIS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPENIETIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HUCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIOJB30BaTh HAyyHBIM sA3BIK B KayecTBE CpeAcTBa Ipu padoTe ¢
XUMHUYECKOM HMH(poOpManueil: NpPUMEHATh MEXNpeAMETHbIEe (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OsgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYKJ1a€MOI TEMbI B XOJ€ Juaiora u/uiu
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C MPE3CHTAllMell Pe3yJIbTaTOB IMO3HABATEIbHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBINOJIHEHUN
XUMHUYECKOIO 3KCIEPUMEHTA, IIPAKTUUYECKONH pabOThl 10 HUCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro MpoeKkTa u (popMyarpoBaTh BHIBOIBI
o pe3yjibTaTaM NPOBEAEHHBIX HCCIEIOBAHMIA MYTEM COTJIACOBAHMS TO3UIMA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbHBIMHU PeryITUBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITeNIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeiaraéMblii aJrOpuT™M ACUCTBHM MpuU
BBIMIOJJHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(PEeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHMsI HOBBIX 3HAHUHI O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh  MPEICTABICHUH O XHMHUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KAapTUHBl MHPA, POJIM XMMHM B TIO3HAHUM SBJICHUU
npuponbl, B (HOPMHpPOBAHMHM MBIIUIEHUS H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIsl peLICHUS MPAKTUYECKUX 3a/1a4



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOIIOJIAraloIue TMOHATHS (XMMHUYECKUM BJIEMEHT, aToM, JJIEKTPOHHAas
000110YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas M COKpamlEéHHas), MOJIb, MOJSIpHas
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIN CKeleT, (PyHKIMOHAIbHAs TpYIMIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUN pAJl, TOMOJIOTH, YTJI€BOJAOPO/IbI,
KHUCIIOPOJ] U Aa30TCOJEpkAIIUE COCAMHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
opranndeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XUMHU; MUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XMMHUYECKHUX
SBJIICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM WCITOJIB30BAHUN BAXXKHEHIITMX OPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIbHOCTH YETIOBEKa;

c(hOPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpPU
OMMCAaHUU COCTaBa, CTPOCHUSI U MPEBPALICHUN OPraHUYEeCKUX COSAUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIH30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTABJICHUSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUN XUMHUYECKUX PEaAKIUH,
U3rOTaBIMBATh MOJEINU MOJIEKYJ OPraHMYEeCKUX BEUIECTB ISl MIUIIOCTPALUU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMICKHOCTh H3YYCHHBIX
OPraHWYEeCKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COequHEHUN (YIJIeBOJOPOIbl, KHUCIOPOA U a30TcoJepKalliue
COCIMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucteMatnyeckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHMS OTACJIbHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHJICH,
ATWJICHTJINKOb, TIHIEepUH, (HEeHod, (opManbaeTu, ameTaabIerua, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0J103a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUS OMPEICHATh BHUILI XUMHUYECKOHW CBS3U B
OPraHUYECKUX COCAUHEHUSX (OJAMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOKEHUS TEOPUU CTPOECHUS
opranunyeckux BemiectB A. M. bytiepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;



c(hOpMUPOBAHHOCTh  yYMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOECHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWIEH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30Jl, METAHOJ, STAaHOJ, STUJICHIJUKOJIb,
IJIMLEPUH, (PEHOJI, alleTallbJIeTHul, MypaBbUHAsA U YKCYCHAasl KHUCIJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTIIE€BOJAOPOIHOTO
ChIpbsi  (He(pTh, NPHUPOIHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
MPAKTUIECKOE TPUMEHEHUE TIPOIYKTOB TEPEepadOTKH;

c(hOPMUPOBAHHOCTh YMEHHU TMPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaKITNH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANETh CHUCTEMON 3HaHWA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJb3yeMbIX B XUMHUH MPU U3YUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HA0/II0ieHNE, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHUUYECKHE 3HAHUSA JUIsl MPUHSTHS PpEIIEHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATH MTPaBUiIa MOJIb30BAHUS XUMUYECKON
NOCYJI0O M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe IpaBuia OOpalleHus ¢
BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOPMUPOBAHHOCTh YMEHUW TUJIAHUPOBATH W  BBINOITHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTaHUUYECKHUX BEIIECTB MPU HArPEBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KaYeCTBEHHbIE PEaKUUU OPraHUuYeCKHX
BEIIECTB, JCHATypaIusi OCIIKOB NMpPU HArpEeBaHWH, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUM C TPAaBWIAMH TEXHUKH O€30MAaCHOCTH TIPU OOpalieHnu ¢
BCIIECTBAMH H JAOOPATOPHBIM OO0OPYIOBAaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO 3KCIEpUMEeHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XHMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyld M3 pa3HBIX MCTOYHHUKOB (CpelCcTBa MacCOBOM
uHopmaruu, UHTepHeT u a1pyrux);

chOpMUPOBAHHOCTh ~ yYMEHUH  coOMoAaTh  MpaBWiia  IKOJIOTHYECKHU
1[€J1eCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpPAHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOLIEH MPUPOAHON Cpelbl, OCO3HABATh



ONACHOCTh BO3JCHUCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [1JIK, mosicHAT, Ha mpumepax CrocoObI
YMEHBIICHUSI W NPEAOTBPALLCHUS WX BPEAHOIO BO3JCHUCTBUS HAa OPraHU3M
YEJI0BEKA;

JUIst 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHa0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHur JI. bpains ais 3anucu XuMHUYeCKuX

bopmyi.

11 KUIIACC

IIpeamMeTHble pe3yJbTaThl OCBOEHUS Kypca «OOIIas M HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOM COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XHMHH B T[IO3HAHUM SIBJICHUU
Opupoabl, B  (QOPMUPOBAHUU MBIUUIEHHS W KyJbTYphl JIMYHOCTH, €€
(GyHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEelIEHUs TPAKTUYECKHUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, M30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOBaJIeHTHAas!, MOHHAsI, METAJJINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsT pELIETKA,
TUANBl XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEeakUUH, XUMUYECKOE PaBHOBECUE); TEOPUH M 3aKOHbI (Teopus
AIEKTPOJIMTUYECKOM aucconManuu, nepuoanyeckud 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MAcChl BEILECTB, 3aKOH COXPAaHEHHs U MPEBPALICHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3BIK XHUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHHM, (PAKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M O€30MMaCHOM HCIOJIb30BaHUN BaKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIE MPHU3HAKU TMOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX NPEBPALLICHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XUMUYECKYI0 CHUMBOJHKY MJIs
cocTaBieHuss (HOpMyJ BEIIECTB M  ypaBHEHUHM XUMHUYECKHUX  PEaKLUid,



cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, yIJIEKHCIbI ra3, aMMHak, TaméHas
U3BECTh, HETAIEHAs! U3BECTh, IUTHEBAS COMIA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPOJIHASA) B COCIMHEHUSAX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCIUHECHM;

c(hOpMUPOBAHHOCTD yMEHUH yCTaHaBJIMBATh NPUHAIIICKHOCTD
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpEeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJLIbI, OKCUbI, OCHOBaHU,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
W. MenaeneeBa u J€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DyHKITUU;

cOpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh AIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux snemeHtoB J[. M. MenneneeBa, ucnoisib3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanuy, «3HEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHUU
10 TIEpUOIaM | rpymmaM llepuoanyueckor CUCTEMbI XUMUYECKHUX 31eMeHTOB [I. M.
Menpeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOJATBEPKIATh CYIIECTBOBAHUE TIEHETHYECKOM CBA3M MEXKIYy HEOPraHU4ECKUMHU
BEIIIECTBAMH C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMH T10
pa3IuYHBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILIOBOMY
ah(dexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCIICHUS DJIEMEHTOB, 00paTMMOCTH
peaklny, yYaCTUIO KaTalau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISTh YPABHEHMS PEAKIMN pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, y4UThIBas
YCJIOBUS, TPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;

chOpMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KaueCTBEHHbI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OMBITHBIM NYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIECTB;



c(hOPMUPOBAHHOCTh YMEHHUH pACKPHIBATh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TOCPECTBOM COCTABJICHUS SJEKTPOHHOrO OasiaHca
ATUX PEAKLNM;

c(hOpPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuy OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOT'O PaBHOBECHUSI
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latennbe);

c(hOPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIeXKaIME B OCHOBE MPOMBIINUIEHHOIO IMOJYYEHUSI CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJACTaBICHHN 00 OOIIMX HAYYHBIX HPHUHIMIIAX U
HKOJIOTHYECKUX ITPoOIeMax XUMUUECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BAaHUEM
MOHATHUSL «MAaccoBasi JIOJsl BEMIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MPU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA WJIM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIIOBOTO 3¢ (}eKTa peakiiuid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUJIa MOJIb30BAHUS XUMUIECKON
MOCy/I0Ol U J1abOpaTOpHBIM OOOpPYAOBAaHHWEM, a TaKXKe IpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSAMHU IO BBIMOJHEHUIO JTAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIMOTHATH XUMHYCCKUN
AKCTIEPUMEHT (pa3jIoKEHHE MEPOKCHIA BOJOPOJa B MPUCYTCTBUM KaTaln3aTopa,
ONpEJECTICHUE Cpellbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIHLHOIO
WHJIMKATOpa, BIUSHUE PAa3IU4YHBIX (PaKTOPOB Ha CKOPOCTh XMUMHYECKOW PEaKIIUH,
peakuu MOHHOTO OOMEHAa, KAaueCTBEHHbIE peakluu Ha cyibdar-, kapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
teMam «Metaiuby U «HeMmeTtaiibl»y) B COOTBETCTBUU C MpaBUIaMU TEXHUKH
0€30MacHOCTH TPU OOpaIllEeHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYyI0BaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIONIUX pEaKNuii U (HOPMYIUPOBATH BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUM KPUTUUECKH aHAIM3UPOBATH XHMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr0 U3 pPa3HbIX MCTOYHUKOB (CpEJCTBA MacCOBOM
KOMMYHUKaIU, THTEpHET U JpYyTuXx);

chOpMUPOBAHHOCTh ~ yYMEHHI  COOMIOAATh  MpaBWIa  IKOJOTHYECKU
1eecoo0pa3HOro TOBEJICHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJSIX
COXPaHEHMSI CBOETrO 3JI0POBbS U OKPYKAIOIIEH NPUPOJHOW CpPeabl, OCO3HABATH
OINAaCHOCTh BO3JICMCTBHS Ha KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, TIOHUMAs



cvbicn mokaszarens [IJIK, moscHaTh Ha mpumepax crnocoObl YMEHBIIEHUS W
PENOTBPALICHUS X BPEIHOTO BO3EHCTBHS HA OPraHU3M YEJIOBEKA,

Ui 00y4aroUIMXCcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATHh 3HAaHHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IIO3HAHMS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.



TEMATHUYECKOE INVNTAHUPOBAHUE 10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
pedt P ? bubmuoreka [JOK
1.1 CTPOEHMS OPraHNYECKUX COETMHEHUN A. 3 0 0
https://myschool.edu.ru/
M. bytneposa
Wroro no pazneny 3
Paszgen 2. YrieBoaopoanbl
Bbu6nmuoreka [IOK
2.1 I1 — 2
peaeNbHbIEe YTIEBOAOPOAbl — aJTKAHbI 0 0 hitps://myschool.cdu.ru/
29 HenpenenbHbie yrieBogopobl: aJKkeHbl, 6 0 1 bubnnorexka HOK
’ alIKaJEeHBbI, aJJKMHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApomaTHu4ecKue yriieBog0pOIbI 2 0 0 hitps://myschool.cdu.ru/
24 IIpupoHbIE UICTOYHUKH YIJIEBOJIOPOAOB U 3 1 0 bubnuoreka [JOK
' ux nepepadoTka https://myschool.edu.ru/
Uroro no pazgeny 13
Pa3nen 3. Kuciopoacoaep:xanue opranniecKue coeTUHEeHUs
bu6mmoreka [IOK
3.1 C . O 3 0 0
FHPTRL. ToCHOI https://myschool.edu.ru/
Anpaerunpl. KapOOHOBBIE KHCIIOTHI. bu6mmoreka [IOK
32 7 0 1
CrnoxxHbie 3(hUpbI https://myschool.edu.ru/
3.3 YrieBoast 3 1 0 bubmuorexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

Wroro no pazneny 13
Paszgen 4. A3oTconeprkaimye opraHuyecKkue coeIuHeHus
Bbu6nmuoreka [IOK
4.1 AMUHBI. AMUHOKHUCITOTHI. benku 3 hitps://myschool.cdu.ru/
Hroro no pazneny 3
Paszgea S. BbicokoMosieKkyJIsIpHbIE COeINHEHUS
bu6mmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 hitps://myschool.cdu.ru/
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KIIACC

KounyecTBO 4yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeEM
Ne n/n Konrpoabubie Ipakruueckue (ungposbie)
NPOorpamMMsbl Bcero
paboThI paboThI oOpa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. TeopeTnueckue OCHOBBI XUMHH
CtpoeHne aToMoOB. Ileprognaeckuii 3aK0oH
P pros bubmmoreka [JOK
1.1 u [lepronnyueckas cucTeMa XUMHUYECKHUX 3 0 0
https://myschool.edu.ru/
anemenToB /1. . Menaeneena
12 Crpoenue BeniectBa. MHOrooOpasue 4 0 0 bubnmoreka [JOK
' BEILIECTB https://myschool.edu.ru/
bubmuoreka [IOK
1.3 X 6 1 1
HMITACCIHIE peaKii https://myschool.edu.ru/
bubmuoreka [IOK
n 13
TOTo 1o pasieity https://myschool.edu.ru/
Pa3nea 2. Heoprannueckasi Xumust
but6mmorekxa [JOK
2.1 M 1
CTaiIb 6 0 https://myschool.edu.ru/
bubmuoreka [IOK
2.2 H 1 1
CMETaILIE ? https://myschool.edu.ru/
CBs13b HEOPraHUYECKUX U OPraHUYECKHUX bu6nuoreka [IOK
2.3 2 0 0
BEIILICCTB https://myschool.edu.ru/
but6mmorekxa [JOK
Hroro no paseny 17 https://myschool.edu.ru/
Pa3znen 3. Xumus u :Ku3Hb
3.1 XuMHA U )KU3HD 4 0 0 bubmmorexa [IOK

https://myschool.edu.ru/




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
ara OBbIE
Ne n/m Tema ypoka Hat HppoBLI
Bcero U3yYCHUS o0pa3oBarte/ibHbIC
pecypcsl

n . N

| peIMEeT OpraHuYeCcKo XMMUH, €€ 1 05.09.2023 bubnnorexa HOK
BO3HUKHOBEHUE, pa3BUTHE U 3HAYECHHUE https://myschool.edu.ru/
Teopust cTpoeHus1 OpraHNuYECKUX BuG LIOK

nonIMoTeKa

2 nA. M. b S 1 12.09.2023
COCHHHCHIH YTIepoBa, e¢ https://myschool.edu.ru/
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuuxkanum
opraHuueckux Bemects. Homenkiarypa bubnuoreka [IOK

3 1 19.09.2023
(cucTemaTuveckas) U TPUBUAIBHBIC https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKUX BEILIECTB

4 AJKaHbI: COCTaBUI/I CTpOEHHUE, ) 26.09.2023 bubmmoreka [JOK
TOMOJIOTHYECKHAM DAL https://myschool.edu.ru/
M o .

5 €TaH 1 3TaH — MPOCTEUIINE 1 03.10.2023 bubnnorexa HOK
MPEACTAaBUTEIIN AJIKAHOB https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 10.10.2023 bubmorexa HOK

https://myschool.edu.ru/

35 o .

7 TUJIEH Y IPONUJIEH — MPOCTEUIINE | 17.10.2023 bubmmoreka [JOK
MPEACTABUTENIN AJIKEHOB https://myschool.edu.ru/

g [TpakTuueckas padorta No 1. <jHOJIy‘-I€HI/I€ ) 24102023 bubmmoreka [JOK
3TUJIEHA U U3YUYEHHUE €TI0 CBOMCTBY» https://myschool.edu.ru/

9 Anxanuensl. byranuen-1,3 u ) 07.11.2023 bubmmnoreka LIOK

Metunoyranuen-1,3. [lonyuenue

https://myschool.edu.ru/




CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMUS,

10 TOMOJIOTUYECKHUM psAll. ALETUIIEH — 14.11.2023 bubmorexa HOK
. https://myschool.edu.ru/
MPOCTEHUIINIA TPECTAaBUTEh ATKUHOB
1 Beruucnenus no ypaBHEHUIO XUMHYECKOU 21.11.2023 bubmmoreka [JOK
peaknuu https://myschool.edu.ru/
12 Apensl: 6eH3011 U TOIY0JI. TOKCHYHOCTH 78.11.2023 bubmmoreka [JOK
apeHoOB https://myschool.edu.ru/
13 ['enernueckas cBs3b yriieBOJIOPOIOB, 05.12.2023 bubnnorexa HOK
MIPUHAIEKAIINX K PA3IUYHBIM KilaccaM o https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
14 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIE 12.12.2023 bubmorexa HOK
pHpoZ yr ~ o https://myschool.edu.ru/
ra3bl, He)Th U IPOJYKTHI €€ mepepaboTKu
[IpupoiHbIE ICTOYHUKH YTIJIEBOIOPOIOB:
15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC 19.12.2023 bubmorexa [TOK
prpoX " ) T https://myschool.edu.ru/
ra3bl, He)Th U IPOJYKTHI €€ mepepaboTKu
16 KonTpomnpHas padora mo pazueny 26.12.2023 bubmmoreka [JOK
«YTII€BOIOPOABD) https://myschool.edu.ru/
17 [IpenenbHble OJTHOATOMHBIE CTUPTHI: 16.01.2024 bubmuorexa [JOK
METaHOJ U 3TaHo1. BonopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaroMHble CIUPTHI: ITUICHIIUKOIb U 3.01.2024 bubmmoreka [JOK
TJIULEPUH https://myschool.edu.ru/
19 DeHOoT: CTPOCHUE MOJIEKYIIBI, (PU3NYECKUE U 30.01.2024 bubnnorexa HOK
XUMHYECKUE CBOMCTBA, IPUMCHEHHE o https://myschool.edu.ru/
20 Anpaerunpl: GopManbaeTuI 1 06.02.2024 bubnnorexa HOK
areTanbaerug. AneTtod https://myschool.edu.ru/
71 OAHOOCHOBHBIE NpefeNbHbIe KApOOHOBBIE 13.02.2024 bubmmoreka [JOK

KHCIIOTBI: MypaBbUHAs U YKCYCHast

https://myschool.edu.ru/




[TpakTuyeckas pabora Ne 2. «CBoicTBa

Bbu6mmoreka [IOK

22 Ny 20.02.2024
pacTBOpa YKCYCHOUW KUCIOTBI» https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK Eu6 1IOK
noInoTeKa
2 27.02.2024
3 MIPECTABUTENN BBICIIMX KapOOHOBBIX 7.02.20 hitps:/myschool.cduwru/
KHUCJIOT
24 Mputa kak coyu BBICH_II/I‘)'( KapOOHOBBIX 05.03.2024 bubnnorexa HOK
KHCJIOT, UX MOIOIIIEE IEHCTBUE https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
$up P A bubmuoreka [JOK
25 KapOOHOBBIX KHCIIOT. [ HAPOIU3 CIIOKHBIX 12.03.2024
https://myschool.edu.ru/
a¢upoB
2% JKupsl: runponus, npUMEHEHHE, 19.03.2024 bubmuoreka [IOK
OuooruYecKas poib KHPOB https://myschool.edu.ru/
VYrneBoabl: cocTaB, KiacCUpUKaIus. Eub OK
27 Baxueiiiue npeacTaBuTeNu: TII0K03a, 02.04.2024 nosmorexa I1
https://myschool.edu.ru/
¢bpyxTO3a, caxapo3a
)3 Kpaxman u nemnrono3a Kak IpupoIHbIe 09.04.2024 bubmmoreka [JOK
IOJIUMEPHI https://myschool.edu.ru/
KonrtponsHas pabota no pasaeny
29 «Kucnopoaconepxaiye opraHuuecKue 16.04.2024
COETMHEHUS»
30 AMWHBI: METWJIAMUH U aHUJIUH 23.04.2024 bubmorexa [OK
https://myschool.edu.ru/
AMHUHOKHCTIOTHI KaK aM(OTEpHBIC
Bbu6mmoreka [IOK
31 OpPraHMYECKUE COETUHEHUS, UX 30.04.2024
https://myschool.edu.ru/
Ouosnoruueckoe 3HadeHue. [lentuapt
0 benku kak npupoHbIe 07.05.2024 bubnnorexa HOK
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS https://myschool.edu.ru/
33 OcCHOBHbBIEC TTOHITHS XUMUH 14.05.2024 bu6mmoreka [IOK




BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN

https://myschool.edu.ru/

OcHOBHEBIE METOJABI CHUHTE3a

N bu6mmoreka [IOK
34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN. 1 21.05.2024 hitps://myschool.cdu.rw/
[limactmaccel, KaydyykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITIPOIPAMME 34




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka A bp
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
pecypchbl
| XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 06.09.2023 bubmuoreka [JOK
KOH(UTyparus aTOMOB o https://myschool.edu.ru/
ITepnonnueckuit 3axoH u Ilepuonnueckas
) crucTemMa XMMU4YecKux anemeHToB [I. U. | 13.09.2023 bubmuoreka [IOK
MeHeneeBa, HX CBSI3b C COBPEMEHHOM o https://myschool.edu.ru/
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX JIEMEHTOB M UX COCIMHEHUHN 10
3 rpyIaM U epuoaam. 3HaueHUe | 20.09.2023 bubnmoreka [JOK
MIEPUOINIECKOTO 3aKOHA M CHCTEMBI U https://myschool.edu.ru/
xumudeckux 3yemMenToB /.M. Menaeneena B
Pa3BUTHHU HAYKH
Crpoenue BelecTBa. XMMHUUYECKasi CBSI3b, €€
. bubnunorexa LIOK
4 BH/IbI; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOM 1 27.09.2023
https://myschool.edu.ru/
cBsi3u. BogopoaHas cBsizb
BasieHTHOCTB. DIIEKTPOOTPULIATEIBHOCTb.
5 Crenenb okuciieHus. BemecTsa ) 04.10.2023 bu6nunoreka LIOK
MOJEKYISAPHOIO0 U HEMOIEKYIAPHOIO o https://myschool.edu.ru/
CTPOCHUS
[Tonsitue o gucniepcHbIx cucreMax. icTuHHbIE
but6moreka [JOK
6 Y KOJUIOMIHBIE pacTBOPBL. MaccoBas 1omis 1 11.10.2023

BEILIECTBA B PACTBOPE

https://myschool.edu.ru/




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYEeCKUX coeNMHeHu. ['eneTnueckas

bubmuoreka [IOK

7 18.10.2023
CBSI3b HEOPTAHUYECKHUX BEIIECTB, PA3IMYHBIX https://myschool.edu.ru/
KJIaCCOB
Knaccudukanuss XUMHUYEeCKHX PEaKIIHii B
HEOPraHWYEeCKON U OPraHUYECKON XUMUHU.
bubmnoreka [IOK
8 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH 25.10.2023
https://myschool.edu.ru/
COXpaHEHUs U MPEBPAICHUS SHEPTUU TIPH
XUMUYECKHUX PEaKIUsIX
9 CkopocTb peakiuu. OOpaTuMble peakuy. 08.11.2023 Bbubmuotexa [JOK
XUMHUECKOEe PABHOBECHE o https://myschool.edu.ru/
[TpakTuueckas padota Ne 1. «BnusiHue BuG 1OK
nonmoTexa
10 A3JIMYHBIX (PAKTOPOB HA CKOPOCTH 15.11.2023
p V(b p p https://myschool.edu.ru/
XUMUYECKON peaKium»
DnekTponuTuyeckas aucconuanus. [lonsarue
1 0 BojiopoiHOM Tokasarene (pH) pactopa. 29.11.2023 bubmuoreka [JOK
Peakiuu noHHOTrO 0OMeHa. ['uaposm3 T https://myschool.edu.ru/
OpPTraHUYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHUCIHTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
bubmuoreka [IOK
12 [TonsiTie 00 AIEKTPOII3E PACIIIIaBOB U 29.11.2023
. https://myschool.edu.ru/
pacTBOPOB coJeit
KonTponpHas pabora o pazaen
13 P P pasaciy 06.12.2023
«TeopeTndeckre OCHOBBI XUMUM
Meramibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XMMHUYECKUX 31eMeHTOB J[. 1. BuG OK
nOIMoTEeKa
14 MenieneeBa 1 0COOEHHOCTH CTPOCHUS 13.12.2023 1

aToMoB. O01Me GpuU3nIecKue CBONCTBA
METaJJIOB

https://myschool.edu.ru/




CnnaBbl METaIOB. DJIEKTPOXUMHUUYECKUH PSIIT

bubmuoreka [IOK

15 20.12.2023
HanpsH>KEHUH METAIIOB https://myschool.edu.ru/
XuMHUYeCcKue CBONCTBA BAXKHEHIITNX METAJIIIOB Bu6 OK
16 (HaTpuit, Kanuii, KaJabIUii, MarHUH, 27.12.2023 nosmotexa I
. . https://myschool.edu.ru/
ATIOMHUHHI) U UX COCIMHEHUM
17 XI/IMI/I‘IGCKI/\IIC CBOMCTBA XpOMa, MEAN U UX 16.01.2024 bubnuorexa [JOK
COeIMHEHUN https://myschool.edu.ru/
18 XI/IMI/I‘IGCKI/\IIC CBOMCTBA LINHKA, JKeJle3a U UX 23.01.2024 bubnmoreka [JOK
COeIMHEHUN https://myschool.edu.ru/
[IpakTuueckas padora Ne 2. "Pemenne
but6mmoreka [JOK
19 SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME 30.01.2024
. https://myschool.edu.ru/
«MeTtamibi»
Hemerannel, ux nonoxenue B
20 [lepronnueckoi cucTeMe XMMUYECKUX 07.02.2024 bu6nuorexa [JOK
snemenToB JI. . MeHnaeneeBa 1 0COOCHHOCTH https://myschool.edu.ru/
CTPOEHHUS aTOMOB
®u3nYecKue CBOMCTBA HEMETAIIOB. BuG OK
21 AnnoTponusi HEeMETauIoB (Ha IpUMeEpe 14.02.2024 nosmorexa Il
https://myschool.edu.ru/
KHUCTIOpO/1a, cephl, hocdopa u yriaeposaa)
” XI/IMI/I‘IGCKI/\IIC CBOMCTBA raJIOT€HOB, CEPhI U UX 21.02.2024 bubnmoreka [JOK
COEeIMHEHUN https://myschool.edu.ru/
” XI/IMI/I‘ICCKI/‘IJG CBOIiCTBa a30Ta, pocodpa u ux 78.02.2004 bubnmoreka [JOK
COCIUHEHUH https://myschool.edu.ru/
24 XuMudeckue CfOﬁCTBa yriiepoja, KpeMHUS U 06.03.2024 bubmuoreka [JOK
HX COCIMHCHUM https://myschool.edu.ru/
)5 HpHMeHeHI/ie BaXHEHMIINX HEMETAJUIOB U UX 13.03.2024 Bubmuorexa [JOK
COEeIMHEHUN https://myschool.edu.ru/
26 O0o01IeHre U cCUCTeMaTU3alus 3HAHUN 110 20.03.2024 bubnmoreka [JOK




Tteme «Hemeraniaw». Beruncienus mo
YpaBHEHUSM XUMUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHE PACUETHI

https://myschool.edu.ru/

[Ipaktuueckas padora Ne 3. «Perenue

27 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME 1 03.04.2024 buGnnorexa LIOK

" " https://myschool.edu.ru/
Hemeranner"»

73 KoHnTtponbHas pabota mo temam «MeTayiibl» u ) 10.04.2004
«Hemeraiutb»

29 Heoprannueckue u OpraHum4ecKkue KUCIOTHI. | 17.04.2024 bubnmoreka [JOK
Heopranuueckue u opraHu4ecKue OCHOBAHUS https://myschool.edu.ru/
AMpoTepHbIe HEOPraHUYECKHUEe U

30 OpraHMYECKHEe COeIMHEHUs. [ eneTnueckas ) 24.04.2024 Bbubmuotexa [JOK
CBSI3b HEOPTAHUYECKUX U OPTAaHUIECKHAX https://myschool.edu.ru/
BEIIECTB
Ponp xumun B o0ecrieueHuU 3KOJIOTUIECKOM, Eubs OK

31 SHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1 08.05.2024 nommoreka 11

https://myschool.edu.ru/
Pa3BUTHH MEIUITTHBI
[TpencraBienust 06 0OIMIMX HAYYHBIX
32 u| pI/HI{[ unax 1 OMBIMHEIHHOFO};IIZH CHUS 1 15.05.2024 Bubmorexa HOK
p HV p i R https://myschool.edu.ru/
BaXHEHIIINX BEIIESCTB
but6moreka [JOK

33 UYenosek B MUPE BELIECTB U MAaTEPUAJIOB 1 22.05.2024 hitps://myschool cdu.rw/

but6moreka [JOK

34 XuMHS ¥ 30pOBbE YEIIOBEKA 1 22.05.2024 hitps://myschool.eduru/

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYESHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AxnimonepHoe o61mecTBo «M3maTenscTBO
«IIpocsemenue»

* Xumus, 10-11 xnacesl/ Kypun A.A., AxkuunonepHoe obiiectBo «M3naTenscTBo
«IIpocsemieHue»

Xumus, 10 knace/ I'abpuensa O.C., O01iecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «JI[PODA»; AkimonepHoe odiiecTBo «M3aaTenbcTBO

«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Brenure 1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumusa Metoauueckoe nocodue —
0a30BbIl ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMus B TECTax, 3ajadyax,
ynpaxHeHusx. 11 kimace» — M.: Ipoda, 2023 ro.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 kimacc:
KonTponbHbie 1 TpoBepouHbie paboThl K yueOHUKY». — M.: Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronbpHast kaura juis yuurtens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc:

Hacronpnas kaura s yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.



6. O.C.I'abpuensy, [1.B.Pemero, N.I'.OcTtpoymoBa «3agaun Mo XuMuu U
crocoObl ux pemeHus» - M.: «/lpoday, 2021roz.

7. B.I'. Jenucoa «Xumus 11 kjacc noypoyHble TJIaHbl 0 YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Boarorpag» Yuurens 2018roa.

8. M.A.Psa6oBa, Y.FO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey, - M.
Dx3amen, 2019r.

9.9. O.C.I'abpuensia, U.I".octpoyMmoB « XuMUYECKHA SKCTIEPUMEHT B mikoje 11

kiacey; - M.: lpoda. — 2019 rox.

HUPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Breaute Beeautemannbiehttp://www.chemnet.ru ["azeta « Xumusi» u callT ajis
yuutens «5 uay Ha ypOK XUMUW»

http://him.1september.ru Enunas xomnekuus L{OP: IIpeamerHast KoIeKIus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-HAyUHbBIE
skcriepuMeHThl: xumusi. Kommekius Poccuiickoro o01eo0pa3oBaTenbsHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Becepoccuiickas onuMuaaa mKoJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Oprannyeckas XuMus: JICKTPOHHBIA YUYCOHUK JIJIs

CpPEIHEN ILIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN Y4eOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIJIEK: XUMUS
http://www.chemistry.ru JluctTaHlMOHHAs] OJIUMITHA/A TIO XUMUHU:

TEJIEeKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT
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