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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpeAHEro o0Iliero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON TPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kounenmmu mnpenonaBaHus
yueOHOro mpeamera «XuMHs» B 0Opa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPamMMbl, U
OCHOBHBIX TOJOKeHUM «CTparerun pa3BUTHSL BOcCIUTaHMs B Poccuiickoit
denepanun Ha niepuoa 10 2025 roma» (Pacmopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OINPEIAEICHUIO
oO1elt ctpareruu oOy4eHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4arOUUXCsl CpeICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyaibHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COZIepXKaHUsI, PE3yJbTaTOB OOy4YeHUsS M TPEOOBAaHWM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)KUT 3aBEpIIAIOIIAM JTallOM pealu3aiud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHON CHCTEME XHUMHUYECKOrOo OOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4eJi0BeKa, a TaKKe DJKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBI0 W TPUPOTHOW cpeae. Peammsyercss XxuMmueckoe oOpa30BaHUE
00ydJaronmxcsi Ha YpOBHE CPEIHEro O0IIero oopa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHSA», COJEpPKAHHE M TOCTPOCHHE KOTOPOro OIPENEIECHbl B
nporpaMme Mo XMMHHM C YYETOM CHEHM(PUKH HAYKHM XUMHHM, €€ 3HAYEHUS B
MO3HAHUU TPUPOJIbI U B MaTE€pUAIbHOU >KM3HU OOIIECTBA, a TakXKe C y4ETOM
o0mux T1eNeld W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CUCTEMBI cpeHero obmero oopa3oBanus B Poccutickoni @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyr poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEpHAIbHON KYJbTYPHI.
Ona BHOCHUT CBOUW BKJIaJl B (DOPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IJaHHUE€ LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOUIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O00JACTIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMHM HAayKaMH, XUMUs CTajia
HEOTHEMJIEMOM YacTbI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEHITHOTO
Tpyda MU KU3HU Kaxaoro ujaeHa odOmectBa. CoBpeMeHHass XHMHS Kak Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pEILICHUE
r100anpHBIX MPOOJEM YCTOMUYMBOIO pa3BUTHsI YEIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMH LENSMA W TNPUHIMIIAMH CPEIHETr0 OOIIEero
obOpazoBaHus cojfiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHX
OpPMEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, IIPOJOJIKEHUS
o0pa3oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBndmIMMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass ¥ HeopraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHWWA MO0 HEOPTAaHWYECKOW XUMUU (C BKIIOUCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHNE JaHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0ecnedyrBaeT BO3MOYKHOCTh PAacCMOTPEHHUS BCErO0 MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUS» CPOpPMHpPOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXOJa K H3Y4YEHHIO Yy4eOHOro wmartepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUH Ha  ONpPEEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHUHM BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX
OpeICTaBICHUH O CTpoeHMu BemecTB. CBeAeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEOUHEHHMH. B Kypce OpraHnyecKou XUMHM IIOJIY4YalOT DPa3BUTHE
chOopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMUUECKON PEAKIIUH.

ITon HOBBIM yrJOM 3peHuss B IHpeaMmeTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (DAKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XMUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias v HeopraHuyeckas
XUMHSD» OOy4YaroIUMcs TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHHE
NEPUOANUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JIOIMUECKUX MO3MULIMM,



riy0ke TOHATh MCTOPHUYECKOEe H3MEHEHHEe (YHKUMNH 3TOro 3aKkoHa — OT
00001aromIeit 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaX U MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TMPOTEeKaHusi JomoiHsercss B Kypcax 10 m 11 kmaccos
AJIEMEHTAaMHU COJACpXKaHHUs, WMEIOIUMHU KYJIbTYPOJOTUYECKUN M MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHUIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEILHOM W MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKHUX MPUTIOKEHUH XMMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobyieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(MOPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEeIIEeHUS HWHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX UCCIEA0BATENIbCKUX 3a/1a4. B 1enom coaepkanue yueOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHMMAaHUS
¢unocockux uaed, TakMX Kak: MaTepUalbHOE €IMHCTBO HEOPTraHHMYECKOro M
OpTraHUYEeCKOTO0 MHupa, OOYCJIOBJICEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh TMPUPOJHBIX SBICHUM MYTEM SKCHEPUMEHTA U
pellieHusi MPOTUBOPEUMH MEXAY HOBBIMU (akTaMH UM  TEOPETHUYECKHUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Takke MpoOJeM cOepexeHus: YHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUIA U MaTepUasOB.

B nmuane pemenus 3anady  BOCHMTAaHUS, pPa3BUTHA U COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMNPEICICHUIO
CONlEp)KaHUsA M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4e€OHBIX JEHCTBUN, HUMEIIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUJOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKa, aHajau3a M
00paboTku nH(popManru, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJIEeNOBATEeIbCKON NEATENbHOCTH, 3aHMMAIOUIEH Ba)XHOE€ MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mnpenonaBaHMs XUMUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEro 0011ero 00pa3oBaHusl, MPU ONPEAEIICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKU IeJed HU3yYeHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCs (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOMYECKOW TOYKH 3PEHUs TAKOM MOJAXOJ K OIpEACNICHUIO Ielied H3y4YeHUs
npeaMeTa sIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJIaBHBIMHU LEISIMU H3y4€HHUs MpeaMera
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SBHIAIOTCSA:

e (opmMupoBaHMe CHUCTEMbl XUMHUYECKUX 3HAHUW Kak  BaKHEHIIEH
COCTAaBJIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOMU
JeXKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAILHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M MOHHMMAHHME CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOAUMBIX [UIsi TpPUOOpeTeHUs
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHU,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJEHUEM  MpPaBHI
0e30macHOr0 OOpAIIeHUs C BEIIECTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA LIeJiel U 3a/1ad U3y4eHUs
npeaMeTa B IporpamMme 1o XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero ooimiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCs  MPEAroYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHUs OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAJCIOIErO He
HA0OpOM 3HaHWW, a (YHKIMOHAIHHOW TIPaMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUW M NMPUMEHEHUS WX B PEATbHOW KU3HU
JUTS PEIICHUs] MPAKTHUECKUX 3aad.

B cB3u ¢ 3TUM npu U3yyeHUH TMpeaMera «XUMHUS» JOMUHUPYIOIEe
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIENIU U 33]1a4M, KaK:

amanranusi 00yJaromMxcs K YCJIOBUSAM TWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMUpOBaHHE  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHIINI), UMEIOUIMX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IUYHbIX BUIOB
NEeATEIbHOCTH: pElIeHHs] MpobJieM, MOoUcKa, aHajau3a U 00padoTKu MHGOpMaIH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUsl OmbITa JEATEIbHOCTH, KOTOpas 3aHHUMAET
BAXHOE MECTO B T[IO3HAHMM XHWMHHM, a TaKXke i1 OUEHKHM C TMO3ULHUN
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOIAHYIO CPENY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CHocoOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaiu3a yuyeOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMUIECKOTO COIePIKAHNUS;

(dbopMupOBaHKE U PA3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBIEHHOCTH XUMUH, €€ BAXKHOM POJM B PEUICHUM TJI00ANbHBIX MpoOsieM
paIMOHAIBHOTO MPUPOJONOIB30BaHNUS, TIOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUs OIbITa
WCTIOJIB30BAaHUSl TIOJNYYCHHBIX 3HAHWUU Ui MPHHATUS TPAMOTHBIX DEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMU SIBIICHHSIMH.

B yueOnom mnane cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOIHT B COCTaB MpeAMETHOH oOnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1ee YrcIo 4acoB, OTBEIEHHBIX JJI1 U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 ximacce — 34 gaca (1
yac B HeJzento), B 11 kimacce — 34 yaca (1 gac B Hefieno).



COJEPKXAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkol XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPUANOB. T€Opus CTPOEHHUS OpPraHUYECKHUX
coequunenuit A. M. bytiepoBa, e€ ocHOBHBIE TTOJ10)KeHUS. CTpyKTYpHBIE (HOPMYIIBI
OpPraHMYeCKHUX BelecTB. [ oMmonorusi, wu3zoMepus. XuMHUYECKas CBS3b B
OpPraHUYECKUX COCUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKalvyd OpraHUYecKUX BelecTB. HomeHkmatypa
OpraHUYECKUX COEIMHEHMM (cucTeMaThueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPECTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HAaKOMJICHHE ¢ o0OpasllaMyd OpraHMYeCKHX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJTMPOBAHUE MOJEKYJ OpPraHMYECKHX BEIIECTB, HAOIIOACHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesopopoasl

AJNKaHbl: COCTaB W CTPOEHHE, TOMOJIOTMUECKMH psan. MeTraH M 3TaH —
NPOCTEUIINE TPEICTABUTENN aIKAaHOB: (U3MYECKUE M XUMUYECKHE CBOMCTBA
(peakiuu 3aMelleHus] W TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJIy4YCHHE U
IIPUMEHEHHUE.

AJIKEeHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKHUI Psil. DTUJIEH U MPOMUIEH —
OpoCTeiIlMe TPEACTaBUTENN AalKeHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOyramueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lonydeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psill. ALIETUIICH
— MPOCTEHIINIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUEe WU
XUMUYECKHUE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TMApaTALIH,
TOpEHNs ), IOJIyYEHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3NUECKHMe U XMMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), Nodyuyenue u npumenenue. TOKCUYHOCTD
apeHoB. ['eHeTMueckas CBSI3b MEXIYy YIVIEBOJOPOJAAMH, NPHHAMICKALIMMHU K
Pa3JIMYHBIM KJIaCCaM.



[IpupoaHbple MCTOYHUKMU YriaeBOAOPONOB. I[IpuponaHbBIM ra3 W NOIMyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUH, KaTAIUTUYECKHil), nuposn3. IIpoayKTsl
nepepaboTky He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBI
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTaCTMAcC, KayuyyKOB U PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ]  YIJIEBOAOPOJAOB U
rajJOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYE€HUE ITHIICHA
Y U3Y4YECHHE €TI0 CBOMCTB.

Pacuérusble 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Mmacchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OAHOI'O U3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHus

[IpenenpHble OOHOATOMHBIE CIUPTHL. METAaHON W 3TAHOJ: CTPOCHHME,
¢usznyeckne W XHUMHUYECKHE CBOMCTBA (pEakiUH C aKTHUBHBIMU METaJUIaMH,
rajJJOr€HOBOJIOPO/IAMHU, TOpPEHHUE), MNpUMEHEHHE. BoJoponHbIE CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIA U 3TaHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroaroMHpl€  CHUPTBHL. DTUJIEHIVIMKOIb W  [JIMLEPHH: CTPOCHHE,
¢usznyeckne W XMMHYECKHE CBOICTBa (B3aUMOJEWUCTBHE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl PEaKlMs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimuepusa U 3THIICHIIMKOJIS.

®deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKUE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpperunpl U kemouvl. DoOpMaNBIETH, AaleTAIbIETHA: CTPOCHHUE,
(¢u3znyeckue U XMMUYECKUE CBOMCTBa (pEaKLMHU OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), IOJyYEHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTH. MypaBbUHas U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HuecKne W XMMHUYECKHE CBOMCTBa (CBOICTBa,
oOme s Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHue U MprUMEeHEHHUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHl KaK IPEICTABUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mbli1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEE AEHCTBHUE.

Crnoxuble 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrineBoasl:  cocTaB, KilacCU(pMKalus  yrJieBOoJOB  (MOHO-, JH- H
noymcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapul: 0COOEHHOCTH CTPOEHHUS
MOJIEKYNbl, (U3NYECKUe W XUMHYECKHE CBOWCTBAa (B3aUMOAEHCTBHE C




ruapokcugom Menu(ll), okucnenue ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIOKO3bI), HAXOXJACHUE B TMPHUPOAE, NMPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. pyKTO3a KAaK H30MEP TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmasia U
neuiono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KAaueCTBEHHAsI PEAKIUs C HOJOM).

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
pOBe/ICHHE, HAONIOJCHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOpPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJIa
okcugom Mmenu(Il)), MHOroaToMHbIX CHUPTOB (B3aUMOJCHCTBUE TJIMIEPUHA C
rugpokcuomM meau(Il)), anbaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aummopeilcTBHe Kpaxmanaa C HOIOM),
IPOBE/ICHHUE MPAKTHUECKOW pabOThl: CBOMCTBA paCTBOpPA YKCYCHOM KUCIOTHI.

Pacuétnrlie 3agaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOJAYKTa PEAKLUU [0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).

A30TcozeprKalle OPraHM4ecKue COeINHEHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHCIIOT (Ha mpuMepe IHIMHA). buosornueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuasl.

benku kak NpHUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAsE M TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpaLMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
HaAOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JeHATypauus OeKOB Ipu
HarpeBaHUM, LIBETHbIE PEAKIIK OEIKOB.

BoicokoMoJIeKYJISIPHBbIE COeIUHEHUS

OCHOBHbBIE MOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNN, CPEAHSS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPU3ALUS U TTOJTUKOHICHCAIHS.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB WU MX MPEBPAILCHUI:
O3HAKOMJICHHE C 00pa3lamMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzannst MexXnpeIMETHBIX CBS3€H MPU N3YUYEHUH OPTaHUYECKONW XMMHUU B
10 knacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX TIOHSTHH, TaK W TIOHSITHH, SIBISIOMUXCS CUCTEMHBIMU TSI OTIACTHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHATHUS: SBJICHUE, HAYYHBIN (PaKkT, rUmoTe3a,
3aKOH, TEOpHSs, aHAIIM3, CHHTE3, KIacCCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOIEHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJISTTHPOBAHHE.

dusmka: wmartepusi, DJHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSHHE
BEIIeCTBa, (PU3MUECKUE BETUIUHBI U SIUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BellecTBa (OCJIKH, YIJIEBOABI, KUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCHI.

TexHoNOTHS: TNHINEBbIE TMPOMYKTHI, OCHOBBI PAIIMOHATBHOTO MHUTAHMUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE Mpenaparbl, MaTepUalbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XHAMHYECKUN 3neMeHT. AToMm. Snpo aroma, H30TONBL. OJIEKTPOHHAs
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHnsl 3JIEKTPOHOB MO0 OpOUTAIsIM B aTomax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHAS! KOHPUTypalrs aTOMOB.

[lepnonnuecknii 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHUX JJIEMEHTOB
1. U. MenaeneeBa. CBsi3b MepuOAUYECKOro 3aKoHa U Ileprnonnyeckoil cucTemsl
xuMuueckux aneMeHToB /I M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMHYECKHX 3JIEMEHTOB U
oOpa3yeMblX MMM MPOCTBIX M CJIOXKHBIX BEUIECTB MO IpynnamM M MEpUOJaM.
3Ha4YeHHE NIEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BeliecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KOBaJIeHTHasl HENOJISIpHAas M MOJsApHas, UOHHAsA, MeTauindeckas). MexaHUu3Mbl
o0pa3oBaHUsI KOBAJEHTHOW XHUMHUYECKOM CBsA3M (OOMEHHBIH M JOHOPHO-
akuenTopHelil). BogoponHas cBs3b. BasleHTHOCTB. DNEKTpOOTPULATENBHOCTb.
Crenenb okuciieHus. FIOHBI: KATHOHBI M AHUOHBI.

BemecrBa MOJEKYJISIpPHOTO M HEMOJEKYJISIPHOIO  CTPOCHMS.  3aKOH
IOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEILIETKHU.



[IonsTne 0 aucnepcHbIX cUcTEMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas noiis BEecTa B pacTBOPE.

Knaccudukanus HEOPraHN4YEeCKUX COCMHEHU. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBsI3b HEOPraHWYECKUX BEILECTB,
MPUHAJIEKAIUX K Pa3JIMYHbBIM KJIacCcaMm.

Xumudeckass — peaknus. Knmaccudpukamuss XUMHUYECKHX — PEAKIUd B
HEOPTaHUYECKOW M OPraHUYeCKON XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH NIPU XUMHUECKUX PEAKLIMIX.

CKOpOCTh peakiiu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (paxTopoB. OOpaTUMbIe
peakuuu. XuMHuueckoe paBHOBecHe. DakTOpbl, BIUAIONIME HA COCTOSHHUE
xuMuudeckoro pasHosecus. [Ipunnnn Jle [Hlatense.

DnextposmTryeckas aucconuanus. CunbHbIC U ciiadbie d5ekTponuTthl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KUCJAsl, HEUTPaJIbHAs, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUY.

OKCIepUMEHTAIbHBIE METOJbl W3YyYEHHUS BEHIECTB W HMX MPEBpAlLCHUN:
neMoHcTpanums Tadimn «[leproanueckas cuctema XuMudecknx 3meMenToB J[. 1.
MeHneneeBa», W3ydeHHE MOJENIEH KPUCTAUIMUECKHX PEMETOK, HAOIOICHUE |
OnKCcaHue JEMOHCTPALMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTalM3aTOpPa, OMPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C TOMOIIBIO YHHUBEPCAJIbHOIO HWHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
MIPOBEICHHUE TTPAKTUIECKON paboThl «BrnusHue paznudnbpix (HakToOpoB Ha CKOPOCTh
XUMHAYECKON pEAKLIUM.

Pacuétnrlie 3agaun.

Pacu€tel 1O ypaBHEHMAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXHUMHUYECKAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IIOHITUA «MaccOBas
JTOJISI BELIECTBAY.

Heoprannuyeckass Xxumus

Hemeramnel.  Ilonoxxenue HemetraiuioB B Ilepuomnueckor  cucreme
xumudeckux snemeHtoB [[. M. MenzaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETALIOB (Ha IpUMeEpe
KHCIIOpoa, cephl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpeMHHMSI) U MX  COEAUHEHHM  (OKCHJIOB,
KHUCJIOPOACOJIEPKALIUX KUCIOT, BOAOPOIHBIX COSUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Mertamnbl. Ilonoxenue MeraiuioB B Ilepuoanueckor cucreMe XUMUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mne gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DNEeKTPOXUMHUUYECKHUI Pl HAIPSHKEHUI METAILIIOB.



XHUMUYECKUE CBOMCTBA Ba)KHEWINMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUH.

OOmue cnocoObl mofyuyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YE€HUS BEIIECTB WU MX MPEBPALLCHUI:
W3YYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAIOB, PELICHUE
AKCHEPUMEHTANIbHBIX 3a/a4, HAOJIOJEHUE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHIA AJTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0Yei, KaYEeCTBEHHbIE PeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuétnrlie 3agaun.

Pacuéter macchl BemecTBa MM 00bEMA Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi O0BEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIMU BEIIECTB,
pacyéTbl Macchl (00bEMA, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecniedeHHH 3KOJIOTHUECKOW, SHEPTETUYECKOW W THINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BENIECTB M MATEPUANOB: BAKHEUIINE CTPOUTEIbHBIC
Marepualibl, KOHCTPYKIHMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJs 3JIEKTPOHUKW, HAHOMAaTEpHUasbl, OPTaHUYECKUE W MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEJIOBEKA: MPABWIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBmwia 0€30MaCHOTO HCIIOIh30BAHUS MPEMapaToB OBITOBOW XUMHUU
B IIOBCETHEBHOW KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MpU  HM3yYeHUH OOmed u
HEOpPraHU4ecKoM xuMuM B 11 Kilacce oCylIECTBIISIETCSl Yepe3 UCIOIb30BaHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHATUH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIM (pakT, rumoresa, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

@uznka: MaTepusi, SHEPTHS, MAcca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHME BEIEeCTBA, (PU3NYECKHE BETUUYMHBI U €AMHMIIBI HX
WU3MEpPEHUS, CKOPOCTb.



buonorus: kneTka, opraHm3M, OKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JICMEHTHI, BATAMHHBI, 0OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOIBI, MOJIE3HbIE UCKONIAeMbIe, TOILTUBO,
peCypcChl.

TexHoNOrMsI: XUMUYECKasi MPOMBIIIICHHOCTh, METAJUTYPIrHsl, MPOHU3BOJCTBO
CTPOUTEIIBHBIX MAaTepUaJIOB, CEIIbCKOXO3SMCTBEHHOE TPOM3BOJCTBO, ITHIIEBAs
IPOMBINIJICHHOCTh,  (hapMaleBTHYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TpenapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
3JIEKTPOHHAS TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEIO OBHIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarIMMHUCI TPOTpaMM CpeaHero obmiero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHo-meToaudyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHMS IMPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SIBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o01rero 06pa3oBaHus BHIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPAKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4KMe MOTUBALIMU K O0yUEHHUIO;

[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JHMYHOCTH Ha OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIMi 0a30BOM HAYKH XUMUWU;

TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIMMU LEJIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOECHUS MpeaMeTa «XHUMUS» IOOCTUTAKOTCS B
€MHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTU B COOTBETCTBHHM C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMHU, JTyXOBHO-HPABCTBEHHBIMU I[EHHOCTAMHU
U HJealaMH POCCHICKOTO TPa)KIaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMd U  MpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAaHUs, CaMOPA3BUTUS W HPABCTBEHHOI'O CTAHOBJIIEHUS JIMYHOCTU
00yJaroImuxcs.

JIMYHOCTHBIE pE3yJbTaTbl OCBOCHHS MpeaMera «XUMHUS»  OTpPaKaroT
c(OpPMUPOBAHHOCTh OMNBITA [O3HABATEIBHON M MPAKTUYECKOW JAESTeNbHOCTU
oOyyJaroumxcs 1no peajiv3aluu NPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTu:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sS3aHHOCTEI,
YBaXKEHUS K 3aKOHY M [TPABONOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M TMpPaBWIAX MEXKJIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3AAHHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/]a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIbHBIX ~ HAONMIOJIEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MMPAKTUKOB,;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHU U TOCIEIYIOUIEM
aHanu3e UHQOpPMALMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKHM CBOMX TOBApHUIIEH C
NO3UIMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMo/iIeHUsT TMpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TPAaBWJI HWHAMBUAYAJHbHOTO U  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEACHUS B CUTYAIUIX, YTPOKAIOUIUX 3IOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
NEATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH MPAKTUYECKUX 3aaad
COIMAJIbHOM HAIMPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUYECKOMY U3YUYEHHIO MPOodeccCuil pa3TuyHoOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUHU;

YBOXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yibTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaylied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpebHOCTeH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1IEJIECOO00PA3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUM XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO IIPUPOONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPABJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUM KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IPHUPOJIbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LIMBHJIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPABICHHOCTM M BaXXHOM pOJIU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEILICHUHU I100AIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXXJIOTro 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAHUsA CYIIHOCTH METOOB
MO3HAHMS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJTydyaeMble 3HAHUS I aHAIU3a U OOBSICHEHUS SIBJICHUI OKPYXAIOIIero Mupa u
MPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 0OOCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEeJbl0 MOJYy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XMMUYECKHE 3HAHUS IS
pelieHust npo6yieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

UHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpPyAa B pa3inyHbIX cdepax mpodhecCroHaNbHOMI
JESITENBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeHETo 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAHUS ~ MHUPOBO33PCHUS  OOYYArOIIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHbIC TOHATHS, OTPaXKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHCHU(PUKY METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, DHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbI (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICI0BaHUE, HAOIOCHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrnevnBaromnme dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTHU M COI[MAIBHON KOMIETEHLUN 00y4Yaroluxcs;
CIIOCOOHOCTh oOyJaromuxcs MCIIOJIb30BATh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISTUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH No3HaBaTeJIbHBIMH
JNeHCTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBUSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATB;

ONpENEATh LN JACSTEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPHU3HAKU TOHSATUNW U YCTAaHABIMBATh MX B3aUMOCBS3b,
WCITOJIP30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU I KJIACCU(PUKAIIMKU BEIICCTB M
XMMHUYECKUX PEAKLUN;

YCTAaHABJIMBATh MPUUYUHHO-CJICJACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pPaACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUST B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOJICIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJ) »JJIeMEeHTa, XuMmHudeckas ¢GopMylia, ypaBHEHHUE XUMHUUYECKOM
peaKkiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BaTEIbCKHE NeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHMSI BEIIECTB U XUMHUYECKUX
pEeaKIHnii;

dbopMyIMpOBaTh MENN U 33/1a91 UCCIIEIOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U POBEJCHUS
YYCHHUECKUX JKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIATh 32 XOIOM
MpoIiecca, CaMOCTOATENBHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh
000011IeHUs M BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIE0BAHMUS,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICITAHHOU paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MIOMCKY METOJOB pEIICHUA MPAKTUYECKUX 3aJay, MNPUMEHEHUIO pPa3IuYHbIX
METOJ0B MO3HAHHUSL.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(OpManuu (Hay4IHO-
MONyJISIpHAsl JIUTepaTypa XHMHYECKOTO COJIEp)KaHMs, CIPAaBOYHbIC TOCOOUS,
pecypcel MHTepHeTa), aHaIU3upoBaTh MHGOPMAIIUIO Pa3IUYHBIX BUIO0B U (HOpM
MpECTaBICHUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCTD;



dbopMyIMpoBaTh 3aMpoChl U MPUMEHATh PA3NUYHBIE METOJBI MPHU MOUCKE U
orbope wuHbOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MPEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XMMHMUYECKON HMHpOpMaLMeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATypbl, HOMEHKIATYDY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJ1ajeHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMbI B XOJ€ Juajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyIHpPOBATb CBOU  MPEIJIOKEHUSA
OTHOCHTEJIbHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYNIaTh C MPE3CHTAllMell PEe3yJlbTAaTOB IMO3HABATEIbHOU 1E€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPU BBIOJIHEHUN
XMMHMUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKON pabOThl M0 HCCIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peaau3alui y4eOHOro MpoeKTa U (popMyIHpoOBaTH BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIECIOBAHMM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ IeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejaraeMblii aJropuT™M ACUCTBHA mpu
BBIMIOJJTHEHMM Y4E€OHBIX UM HCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHHMs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEILHOCTH HA OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ysbTaTbl OCBOCHUS Kypca «OpraHuueckass XUMUsI»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOH  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJM XHMHUU B IIO3HAHUU SIBJICHUU
npupoAbsl, B (QOPMUPOBAHUU MBIIUICHHS W  KyJbTYpPhl JIMYHOCTH, €€



(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOMH JIJIs1 pELICHUSI TPAKTUYECKUX 3a/1a4
U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHHE  CHCTEMON  XUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIMe MOHATHA (XUMHYECKMH D3JIEMEHT, aToM, D3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpall€HHAs), MOJb, MOJSIpHAs
macca, MOJIApHBIH OOBEM, YIJIEPOAHBIA CKelleT, (PyHKIMOHANbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJIOTMUYECKUNA psiZl, TOMOJIOTH, YTJI€BOJOPO/IbI,
KHUCJIOPOJ M a30TCOJAEpIKAlIME COECIUHEHUS, MOHOMEpP, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHMMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalue B OCHOBE IOHUMAaHWS NPUYMHHOCTH M CUCTEMHOCTHM XHMHUYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHMS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJIb30BAaHUN BAKHEWIINX OPraHUYECKUX BEIIECTB B OBITY U
PAKTHUECKOH JEATEeIbHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEpHblE NPU3HAKU TOHATH,
yCTaHaBJIMBaTh UX B3aUMOCBA3b, HUCIOJb30BATh COOTBETCTBYIOIINE MOHATUS IPU
OMHCAaHUU COCTaBa, CTPOCHUS U MPEBPALLEHUI OPTraHUYECKUX COeIUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XWMUYECKYI0 CHMBOJHKY MJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOIN)
(GopMysl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJl OPraHMYECKHX BEIIECTB AJI WJUIIOCTPALUM MX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAAJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEICIIEHHOMY
KJIacCy/Tpylmne COeIWHEHUN (yrieBOJOpPOAbI, KHUCIOPOJI M a30TCOAepkKalliue
COEIMHEHUS, BBICOKOMOJICKYJSIDHbIE COCIUHEHMsI), JaBaTb WM Ha3BaHUS IIO
cucrteMatnyeckoi HoMmeHkiatype (IUPAC), a taxxke NpUBOAWTH TpHUBHAIbHBIE
HA3BaHUSA OTACIBHBIX OPraHMYECKUX BEHIECTB (STUJICH, MPOIWJICH, AalleTUJICH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (EeHOJ, GopMalbIerull, auerajibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIJIOTA, OJIEMHOBAs! KUCJI0Ta, CTEAPUHOBAs KUCJIOTA, TJII0K03a,
bpykTO3a, KpaxMal, LeJUTI0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUSI OIpENessTh BHIbl XUMHUYECKOW CBS3H B
OpPraHMYECKUX COSANHEHUSX (OJUHAPHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTHh [OJOXKEHUSI TEOPUM CTPOCHHUS
oprannueckux BemectB A. M. bytiiepoBa /i 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



chOpMUPOBAaHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nYecKkue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, ATWUJIEH, MPOIMWIEH, alleTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, OeH30JI, METAHOJ, STAaHOJ, STUJICHIJUKOJIb,
TJIMLEPUH, (EHOJI, alleTalbJIeru, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIy HUMH YPaBHCHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIE€BOJAOPOIHOTO
ChIpbsi  (He(dThb, NPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKHu U
MPAKTUIECKOE IPUMEHEHUE TIPOIYKTOB MIEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIECTBA WJIM IMPOAYKTA
peaklMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITIH);

c(hOpMUPOBAHHOCTh yMEHHWH BJIAJE€Th CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOt0IeHne, U3MepEHue, SKCIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHITHUS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
NOCYJIOM M J1TabopaTOpHBIM OOOPYJIOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOIHATH XUMHYECKUN
HKCIIEPUMEHT (IIPEBPAILIEHUS] OPTAaHMUYECKUX BEIECTB NPU HArpeBaHUU, MOJyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKUUU OPraHUuYeCKHX
BEIIIECTB, JCHATypalusi OCJIKOB NMPU HArpEeBaHWHM, IBETHHIC PEAKIIMU OEIKOB) B
COOTBETCTBHMM C TPABWIAMH TEXHUKH O€30MaCHOCTH TIpU OOpalieHun ¢
BEIIECTBAMH H JTAOOPATOPHBIM OOOPYIOBAaHUEM, WPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO
uHPOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpPEICTBAa MacCOBOM
uHopmaru, UHTepHeT 1 a1pyrux);

chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJIOTHYECKHU
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3/I0POBbS M OKPYKAlOUIEH MPUPOAHON Cpeibl, OCO3HABATH



OMAaCHOCTh BO3JEHUCTBUS HA JKUBBIC OPTraHU3MBI ONPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpuMmepax CcrocoObI
YMEHBUICHUSI W NPEAOTBPALLCHUS WX BPEAHOIO BO3JACHCTBUS HA OPTraHU3M
YEJI0BEKA;

JUIsi 00yJarouxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX TMO3HAHUS BEIIECTB W
XUMMYECKUX SIBJICHUI;

JUISL CIENbIX M CHAa0OBUIASIIUX OOYYaloIIUXCSA: YMEHHE HCIOIb30BaATh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ais 3anmucu XuMHUYeCKUuX

bopmyiL.

11 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmass u HeopraHuveckas
XUMUS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XUMHYECKOW  COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, pOJHM XHMHH B IIO3HAHMM SIBJICHUUI
npupoAsl, B (QOPMUPOBAHUU MBIUUIEHHS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl peIlICHUs MPAKTUYECKUX 3a/1a4
U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIIle MOHATUS (XUMUYECKUA 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AJIIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJia, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KkOoBaJIeHTHAs1, MOHHAsI, METAJIUIMYECKAsl, BOJOPOAHAS ), KPUCTAIUIMYECKAsl PELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKOM peakUnuy, XUMHUYECKOE PABHOBECHE); TEOPHUH M 3aKOHbI (TEOpHUs
ANEKTPOJIMTUYECKON aucconManuu, nepuoanyeckur 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHUS MACChl BEIECTB, 3aKOH COXPAaHEHHsI U MPEBPALICHHS YHEPIrUn
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOTYYCHUH M O€30MaCHOM HCIOJIb30BAHUN BaXKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U MPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMM BBIABIIATH XapaKTEPHbIE MPHU3HAKU MOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BAaTh COOTBETCTBYIOLIUE IMOHATHS TPU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U MX IPEBPALLCHHIA;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XWMUYECKYI0 CHMBOJHKY MJIs
cocTaBieHuss (HOpMyl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEAKLUM,



cucteMarnyeckyro HomeHknatypy (IUPAC) u TpuBranpHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, TaméHas
U3BECTh, HETALIEHAS U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OTNPEIENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAs) B COCIMHEHMSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
WOHHAs, METAJUTMYECKas), XapakTep Cpe/ibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTH yMEHUM yCTaHaBJIMBATh MPUHAIICKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBYy K OINpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »dJIeMeHTOB 1—4 mnepuogoB Ilepuoamueckoil cucTembl
xumudeckux sneMmeHtoB JI. M. MenneneeBa, MCHOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHHU
10 TIEpUoIaM | rpymmaM llepuoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menpeneena;

chOpPMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  pPa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHUYEeCKUMU
BEIECTBAMHU C MTOMOILbIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIMH T10
pa3Iu4HBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OpaTHMOCTU
pEeaKklHH, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHHS PEAKIMM pa3InyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
YCIIOBHSL, IPU KOTOPBIX 3TU PEAKLUUU UAYT 1O KOHIIA;

cOpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAueCTBEHHbI COCTaB pAa3UYHBIX HEOPTraHUYECKUX BEILIECTB, pPaclO3HABAThH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;



chOpMHUPOBAaHHOCTh YMEHUH  pacKpbiBaThb CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIMNA TMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
ATUX PEaKLHN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKkiMu OT pa3auyHbIX (PaKTOPOB; XapaKTEp CMEIIEHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (nmpunuumn Jle [latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUsS] CEPHOUM KHUCIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MNPUHIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOAWUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSATUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILEHUH Ta30B
IpU XMMHUYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYACTBYIOUIUX B pPeaKlUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPALLECHUSI U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUia MOJb30BAHUS XUMUUYECKON
NOCYJIOM M J1TabopaTOpHBIM OOOPYJIOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEIL[ECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJIHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OTBITOB,;

c(hOPMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOIHATH XUMHYECKUN
IKCIIEPUMEHT (pa3jioKEeHUE MEePOKCHUIA BOAOPOAA B NMPUCYTCTBUM KaTalaM3aTopa,
OMpeNesieHue Cpellbl PacTBOPOB BEIIECTB C IOMOINBI YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/a4 IO
TeMaMm «Metaiely U «Hemeramibl») B COOTBETCTBHHM C NPAaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAIlEHUU C BEUIECTBAMU M JIA0OPATOPHBIM 000PYAOBAaHUEM,
NOPEICTaBIsATh pPE3yJIbTaThl XUMHYECKOIO J3KCIepuMeHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOIUX pPEAKIUil U (OPMYyIUPOBATH BHIBOJBI Ha OCHOBE
ITHUX PE3YyJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
KOMMYHUKaIruu, IHTepHeT u ApyTHx);

chOpMUPOBAHHOCTh ~ yYMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1EJIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpaHEHHUsI CBOETO 3J0POBbS U OKpYXKAIOIIEH NpUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUS HA KUBbIE OPraHU3MbI OMPEICIIEHHBIX BEUIECTB, TOHUMAs



cvpicn mokaszarens [IJIK, moscHaATh Ha mpumepax CrmocoObl YMEHBUICHHUS U
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHATh 3HaHHUA OO0 OCHOBHBIX JIOCTYNHBIX METOAAaX IIO3HAHMS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIETBIX M CHA0OBUAAIIMX OOYyYaloOlUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Ne i/m Kontponbnbsie  IlpakTnyeckue
NPOrpamMMslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckor xumuu. Teopus
N but6mmoreka [IOK
1.1 CTPOEHMSI OPraHMYECKUX COEOUHEHHM A. 3
https://lesson.edu.ru/04/10
M. bytieposa
Hroro no pazgeny 3

Pa3nen 2. YraeBonopoabl

2.1 IIpenenbHble yrieBOgOPOAbl — AJIKAHBI 2
9 HenpenenbHble yrieBoAOPOIBl: AJIKEHBI, 6 |
aJIKaJINEHBbI, aJTKUHbI Bu6mnorexa LIOK
23 ApOMATHYECKHE YIIICBOLOPOIBI 2 https://lesson.edu.ru/04/10
54 IIpuposHbIE HCTOYHUKHU YIIIEBOAOPOJIOB U 3 |
ux nepepaboTka
Hroro no paspeny 13
Paznen 3. Kuciopoacoaep:xanue oprannieckue coeJuHeHNs
3.1 Crnuptsl. ®enon 3
39 Anbnerugsl.  KapOoHOBBIE — KHCIOTHI. 7 1 bubnuorexa [IOK
CrnoxHble 3¢upbl https://lesson.edu.ru/04/10
33 VYrineBoasl 3 1
Hroro no paspeny 13




Pa3znea 4. A3oTconeprkamye opranHudecKkue coeIuHeHust

but6mmoreka [IOK
4.1 AmuHBI. AMHHOKHUCTIOTHL. benku 3 hitps:/lesson.cdu.r/04/10
Uroro no pazgeny 3
Pa3pnen S. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA
but6mmoreka [IOK
A I1 .K .B 2
> TACTMACCHL. RAYTYKH. BOTOKHA https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 2
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne n/m P Konrpoabusie Ilpakruyeckune (uitpp )
NporpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenne aroMoB. Ilepuognyeckuii 3akoH
1.1 u llepuoanyeckas cucrteMa XHUMHUYECKUX 3
anemenToB 1. 1. MenaeneeBa Bu6morexa [TOK
12 CrtpoeHue  BelleCTBa. Muoroo6pasue 4 https://lesson.edu.ru/04/11
' BEILECTB
1.3 XHUMHYECKUE PEAKLIUH 6 1 1
Wroro no pasneny 13
Paznen 2. Heoprannueckasi XuMusi
2.1 Meraiibt 6 1 bu6mmoreka [IOK




22 HeMmeramis 9 1 https://lesson.edu.ru/04/11
)3 CBsi3p HEOPraHUYECKUX U OPraHUYECKUX )
) BEIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus v ;Ku3HbL
bu6mmoreka [IOK
31 KHMISTH KHSHD 4 https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2




HOYPOYHOE INTAHUPOBAHHUE

10 KITACC
JaTa nzyyenus DJIeKTPOHHbIE
No KoymmuecTBo yacos wnppoBbie
Tema ypoxka
n/n yp DakTt o0pa3zoBaTejbHbIE
Ilnan
Bcero  KP P 10 «A» 10 «b» pecypchbl
[Ipenmer opranmyecko XuMuu, €€ bubmmoreka [JOK
1 BO3HMKHOBEHHE,  pasBUTHE U 1 https://lesson.edu.ru/my-
3HAYCHUE school/lesson/a9f3d191
Teopuss CTpoeHHSI OpPraHUYECKUX bubmmoreka [JOK
2 coenunenuit A. M. Bbyrneposa, eé 1 https://lesson.edu.ru/my-
OCHOBHBIC ITOJIOKEHUSA school/lesson/c935a58c
[IpencraBnenne o KiaccupUKAUU
OPraHUYECKUX BEIIECTB. but6mmoreka [IOK
3 Homenknarypa (cucremaTuueckas) 1 https://lesson.edu.ru/my-
u TpUBHAJIbHBIC Ha3BaHUA school/lesson/726ee099
OpraHUYECKUX BEIECTB
but6mmoreka [IOK
AJKaHBI: COCTaB U  CTPOECHUE,
4 FOMOIIOrMYCCKITH DS 1 https://lesson.edu.ru/my-
pAn school/lesson/258ddc06
. but6mmoreka [IOK
Metan W »3TaH — TpoOCTEHIINE
5 IDeICTABHTENN ANKAHOB 1 https://lesson.edu.ru/my-
pel school/lesson/9641927f
AJIKEHBI: COCTaB M  CTPOEHHE bubmorexa LOK
6 CBOI‘/’ICTBe.l p ’ 1 https://lesson.edu.ru/my-
school/lesson/4038171¢
OTuieH u MPONUJIEH — bubmmoreka [JOK
7 npocTeIme IPEICTaBUTENN 1 https://lesson.edu.ru/my-

AJIKCHOB

school/lesson/05ab5925




[Ipaktuueckass pabora Ne 1.

bubnunorexa [IOK

8 «lTonyueHne STUIEHA U U3YyYECHHE https://lesson.edu.ru/my-
€ro CBOMCTBY school/lesson/53¢d2379
AJKaIueHsl. byranuen-1,3 U bubnunorexa [IOK

9 meTminOyraguen-1,3.  Tlomyuenue https://lesson.edu.ru/my-
CUHTETUYECKOT'0 Kay4yKa U pEe3UHbI school/lesson/6df23393
AJIKMHBI: COCTaB M OCOOCHHOCTH
CTPOCHHS, TOMOJOTHYSCKHUHU Ps bubmorexa HOK

10 ApeTI/IJIe},I I OCTeI‘/'IIE)_H/III[‘/i https://lesson.edu.ru/my-

H P school/lesson/05¢9a929
MPEICTABUTEh ATKUHOB
Breruucnenus o ABHEHUIO bubmorexa OK
11 XAMIIECKOM DEaKIIH yp https://lesson.edu.ru/my-
peaxn school/lesson/7dada027
bubnunorexa [IOK

12 ApeHpl:  O€H301 W TOJIYOIL. https://lesson.edu.ru/my-
TOKCUYHOCTH apeHOB school/lesson/d86d7d00
I'eneTnueckas CBSI3b bubmuorexa [{OK

13 yriaeBomopoaoB, IPHHALIEKAIIUX K https://lesson.edu.ru/my-
Ppa3InYHBIM KJ1accam school/lesson/75957£70
[Ipuponnabie HUCTOYHUKHU

I31611)30H0 OJIOB: MPUPOIHBIA Ta3 U bubmorexa HOK
14 zlf)n HILIS Ii[e(l):FHHI:I))Iep FI;BI:I He(TH Lo
yr . i school/lesson/99557a5e
U MPOJYKTHI €€ mepepaboTKu
O06o0OmieHne W CHUCTEMAaTH3aIMs bubmorera [IOK
15 3HaHI/II; 1t https://lesson.edu.ru/my-
school/lesson/6¢91964 1

16 KonTtponbHast pabota mo pasaeny
«YTIeBoaopoab»

IIpenenbHbie OZHOATOMHBIE bubnuorexa [JOK

17 https://lesson.edu.ru/my-

COUPTBI: METaHOI U  ATaHOI.
Bonopoanas cBs3b

school/lesson/5439¢18b




bubnunorexa [IOK

MHoroaroMHbIe CITUPTHI:
18 e p https://lesson.edu.ru/my-
tep school/lesson/461aa9¢c8
@EHON:  CTPOCHUE  MOJIEKYJIbI, bubnmoreka [JOK
19 | ¢usnueckue u XUMUYECKHE https://lesson.edu.ru/my-
CBOICTBA, IPUMEHEHUE school/lesson/649883b8
but6mmoreka [IOK
Anpperuapl:  Qopmanmpaeruny
20 ATICTANBICIHL. AICTOH https://lesson.edu.ru/my-
I ACTHA. ALl school/lesson/8664b319
OnHOOCHOBHBIE IIpeeIbHbIE bu6muoreka [IOK
21 xapOOHOBBIE KHMCJIOTHI: MypaBbUHAS https://lesson.edu.ru/my-
U YKCYCHas school/lesson/b4feaa04
[TpakThdeckas pabora Ne 2. bubmmoreka [JOK
22 = «CsoiicTBa pacTBOpa YKCYCHOM https://lesson.edu.ru/my-
KHCIJIOTBD) school/lesson/9834d408
CreapuHoBas u 0JICMHOBAs bubnmoreka [JOK
23 | KUCHOTBI, KaK  IPEACTaBUTEIH https://lesson.edu.ru/my-
BBICIINX KapOOHOBBIX KHCIIOT school/lesson/71ac43f2
Mpbina Kak CoJTH BBICIIIUX but6mmoreka [IOK
24 kapOOHOBBIX KHCIJIOT, UX MOIOIIEE https://lesson.edu.ru/my-
neiicTBHe school/lesson/71ac43f2
CrnoxHbIe 3(DUPHI KaK TPOU3BOIHBIC bu6muoreka [IOK
25  kapOOHOBBIX KHCJIOT. [ 'uaponus https://lesson.edu.ru/my-
CJIOKHBIX 3(prpoB school/lesson/71ac43{2
Kuper:  ruaponus, mTpUMEHEHUE bubmorexa LOK
26 6I/IOIJ)IOI'"I/IIIeCII<I£ . OJI,L H(If o8 ’ https://lesson.edu.ru/my-
p p school/lesson/71ac43{2
YrneBonsl: COCTaB
A . but6mmoreka [IOK
KIIacCH(UKAIHSI. Baxueiimue
27 https://lesson.edu.ru/my-
MIPEACTABUTEIH: TJTF0KO34,

dpykTO3a, caxaposa

school/lesson/709ce43a




Kpaxman wu  wmemmonoza  Kak

bubnunorexa [IOK

28 IDHDOIHBIC TOTHMEDEL 1 https://lesson.edu.ru/my-
pHpoa p school/lesson/690fbb76
KonTtponsHass paboTa 1o pasieiny
29 | «KucaopoacoaepKaIiue 1
OPTaHWYECKHUE COCTUHEHUS
bubnunorexa [IOK
30 AMUHBI: METUJIAMUH U aHUJINH 1 https://lesson.edu.ru/my-
school/lesson/0c608a59
AMHUHOKHUCIIOTEI Kak amM$pOTEPHBI
pumoeros o auporpe pmorera 0K
31 651 OIOIHUCCKOE - 3Ha:{eHI/Ie 1 https://lesson.edu.ru/my-
’ school/lesson/c2£2£3d7
IMenTuanl
benkn KakK OPUPOIHBIC bubnnorexa LHOK
32 BBICOKOMOJICKYIISIPHBIC coI; II/)IHIC[HI/ISI ! bulps: Jesson.cdu. oy -
ymip A school/lesson/c22{3d7
OcHOBHBIE TTOHSTHUS XUMHH but6mmoreka [IOK
33 | BBICOKOMOJICKYJISIPHBIX 1 https://lesson.edu.ru/my-
COEeIMHEHUN school/lesson/45b81dac
Bmorea 0K
34 COCTIHCHMI y7p [1acT™MACCHT 1 https://lesson.edu.ru/my-
A ) i school/lesson/1600e4a4
Kay4yKd, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KITIACC

JaTa usyyenus DJIeKTPOHHbIE
Ne KoauuecTrBo yacos undpoBbie
Tema ypoka
n/n yp DakTt o0pasoBaTe/bHbIe
Ilnan
Bcero KP ImpP 11 «A» 11 «b» pecypcebl
. bubnunorexa [IOK
XuMU4IeCcKui 3JIEMEHT. ATtom.
1 5 o 1 https://lesson.edu.ru/my-
JEKTPOHHAs KOH(PUTYpaI|s aTOMOB
P P school/lesson/20b1df2e
Ilepuonnueckuii 3aKOH U
ITepuoanueckas cucrema
XuMuueckux — anmemeHtoB . N Bubmmorexa HOK
2 Menencesa X —— c 1 https://lesson.edu.ru/my-
A > . school/lesson/c935a583
COBPEMEHHON Teopuel CTPOCHUS
aTOMOB
3aKOHOMEPHOCTHU W3MEHEHUS
CBOMCTB XHUMHYECKUX DJJIEMCHTOB W
UX COEAWHEHWW MO Tpynmam u Bu6mmorexa LIOK
3 MIEPUOIaM. 3HaueHue 1 https://lesson.edu.ru/my-
MIEPUOINIECKOTO 3aKOHA M CHCTEMBI school/lesson/726ee09x
XUMHYECKHUX 3JIEMEHTOB JL.
MeHneneeBa B pa3BUTUU HAyKH
Crpoenue BemecTBa. XHUMHUYECKas
CBS3b, ©€  BHUABI; MEXaHH3MBbI bubmuorexa LLOK
4 00pa3oBaHUsl KOBAIEHTHOH CBA3M ! s Jessonedu s -
p ) school/lesson/258ddc0>
Bonopoanas cBsizb
BanmenTtHocTb. bubnunorexa [IOK
5 DNIEKTpOOTpUIIATENBLHOCTh. (CTEeneHb 1 https://lesson.edu.ru/my-
OKHUCJICHUS. BemtectBa school/lesson/9641927:x




MOJICKYJIAPHOTO U HECMOJICKYJISIPHOT'O
CTPOCHUS

[loHsiTHE O OUCHIEPCHBIX CUCTEMaX.
HcTuHHBIE U KOJUIIOUIHBIE PACTBOPBHIL.

bubnunorexa [IOK

6 Maccosas st BEIICCTRA B https://lesson.edu.ru/my-
A = school/lesson/4038171x
pactBope
Knaccudpukanus u HOMEHKIATypa
HEOPTraHUYECKHUX COEIMHEHUI. Bu6mmoreka [OK
7 I'eHeTnueckasa CBSI3b https://lesson.edu.ru/my-
HEOPTaHUYECKUX BEIIECTB, school/lesson/05ab5925x
Pa3JIMYHBIX KJIACCOB
Knaccudukanus XUMHYECKHX
peakuui B  HEOPraHUYECKOM W
OpraHUYeCcKOu XUMHUH. 3aKoH Bubmiorexa IIOK
8 COXPaHEHUsI MacChl BEIIECTB; 3aKOH https://lesson.edu.ru/iny-
p I i school/lesson/53cd2370
COXpaHEHUs u MIpeBpaIICHHS
SHEPTUU NPU XUMHUYECKUX PEAKLIUAX
Ckopocts  peakiuu.  OOpaTtumbie Bubmmorexa HOK
? eakui. XMMHYECKOE PABHOBECHE https://lesson.edu.ru/iny-
PeaKitii. p school/lesson/6df2339p
[Ipaktuueckass  pabora Ne 1.
10  «BausiHMe pa3nuuHBIX (AKTOPOB Ha
CKOPOCTb XUMHUUYECKOU peaKLin»
DNEKTPOIUTHYECKAs TUCCOLUALHUS.
[TonsiTue 0 BOIOPOAHOM IOKa3aTesne Bu6iorexa LIOK
11 (pH) pactBopa. Peakmuu wuOHHOTO https://lesson.edu.ru/my-
school/lesson/7dada02mn

oOMeHa. ['maponu3 opraHUyYecKux M
HEOPTraHUYECKUX BEILECTB




OKuCINTEIFHO-BOCCTAHOBHUTEIILHEIE

bubnunorexa [IOK
https://lesson.edu.ru/my-

12 eakiuu. [loustre 00 dIIEKTpOIU3E
peakt i[:p school/lesson/d86d7d0a
pacIuiaBoB U pacTBOPOB COJIEH
13 Kontponbaas pabGota mo pasmery
«TeopeTnueckre OCHOBBI XUMUW
Mertanisl, HX  [OJIO)KEHHUE B
[Tepuoanueckoit CHUCTEME
xuMudeckux anaementop [, . bubmnorexa LIOK
14 Mermeneera " 0COBCHHOCTH https://lesson.edu.ru/my-
A school/lesson/99557a58
CTPOCHUS aTOMOB. Oo61ume
¢u3nueckre CBONCTBA METAIIJIOB
CraBsl METaJIJIOB. but6mmoreka [IOK
15 QHGKTPOXI/IMI/ILIGCKI/Iﬁ pan https://lesson.edu.ru/my-
Hal'ImeeHI/Iﬁ METAILIOR school/lesson/99557a58
XUMHUYECKHE CBOMCTBA BaKHEUIIIHNX
CCKHC CBOMCTBA BaXHC but6mmoreka [IOK
16 MCTaJUIOB (HanHH’ KaJInH, KaJIbIHH, https://lesson.edu.ru/my-
Marfui, ATFOMUHUIN ) u Hux school/lesson/99557a5e1
COECUHEHUN
XUMHYECKUE CBOMCTBA Xpoma, MEIHU Bubsmorexa LIOK
17 X COe e https:/lesson.edu.ru/my-
4 school/lesson/99557a551
XUMHUYECKHE CBOICTBa IUHKA, brbmotexa LIOK
18 JKeJTe3a 1 UX COeIHHEHIH https://lesson.edu.ru/my-
school/lesson/99557a551
[IpakTnueckas  pabora No 2. Bu6iorexa LIOK
19 "Pemienue AKCIEPUMEHTATBHBIX https://lesson.edu.ru/my-
3a7a4 o teMe «MeTtauieny" school/lesson/649883bd
20 Hemerannel, uX T1OJOXEHUE B bubnuorexa [JOK

ITepuoanueckoit CHUCTEME

https://lesson.edu.ru/my-




xumMudueckux snemento [ .
Meunneneesa u 0COOEHHOCTH
CTPOCHHMSI aTOMOB

school/lesson/8664b3 110

duznueckre cBOIICTBA HEMETAIIOB.

Amnotponus HEMETAJIJIOB (Ha Bubmiorexa LIOK
21 HpHMEpe KrCToposa, cephi, hocdopa https://lesson.edu.ru/my-
p p pOAa, CCpEL, p school/lesson/b4feaa06
U yTriepoa)
XHUMHUYECKHE CBOMCTBAa TIaJIOTCHOB, Bubmmorexa LIOK
22 oy ——— https://lesson.edu.ru/my-
p A school/lesson/b4feaa06
Xumudeckue CBOMCTBA aszora, brbmiorexa LIOK
23 (bOC(bO Ty —— https://lesson.edu.ru/my-
p A school/lesson/b4feaa06
XUMUYECKUE CBOMCTBA Yrjepoja, bubmorexa LIOK
24 s ——— https://lesson.edu.ru/my-
p A school/lesson/b4feaa06
IIpumeHenue BAKHEUIINX Bubmiorexa IIOK
25 HOMETAILIOB 1 HX COeTHHEHM https://lesson.edu.ru/my-
A school/lesson/b4feaa06
O0o01IeHne ¥ CHCTEMAaTU3aLus
3HaHui 10 TeMe «Hemeramwib. Bu6mnorexa LIOK
26  Bpruucnenus o YPaBHEHUSAM https://lesson.edu.ru/my-
XUMHUYECKHUX peakuuin u school/lesson/71ac43fb
TEPMOXUMHYECKUE PACUETHI
[Ipaktuyeckass  pabora Ne 3. Bu6anoreka LIOK
27 «Pemenne JKCIIEPUMEHTAJIBHBIX https://lesson.edu.ru/my-
3aga4 no reMe "HemeTtamin"» school/lesson/709ce43t
)3 KonTposnbHast pabora 10 Temam

«Metamnel»y 1 «HemeTtamis




HeopraHquCKMe U OpraHu4cCKuc

bubnunorexa [IOK

29 | KHCHOTBHL. Heoprannueckue u 1 https:/lesson.edu.ru/my-
OpTaHMYECKHUE OCHOBAHUS school/lesson/0c608a5u
AmboTepHble HEOpPraHHYECKHUE U
OpTaHHYECKHE COCIMHEHUSI. Bu6nuorexa LIOK

30  TI'enernueckas CBSI3b 1 https://lesson.edu.ru/my-
HEOPraHUYECKHUX W  OpPraHHYECKHX school/lesson/0c608a5m
BEIIECTB
Ponrp xummm B oOecrnieueHUU

. . bubnunorexa [IOK
9KOJIOTHYECKOH, JHEPreTUYeCKOW |

31 W6 1 https://lesson.edu.ru/my-
NUIIeBOH 0€30MmacHOCTH, Pa3BUTUHU <chool/lesson/c2 P2 f3de
MeEIULIHBI
[IpencraBnenust 06 OOIMKUX HAYYHBIX Bu6nuorexa LIOK

32 mpuHUUIax MIPOMBILIIEHHOT O 1 https://lesson.edu.ru/my-
HOJTyYCHHSI BKHEHIIINX BEIICCTB school/lesson/c2f2f3du
YenoBek B  MHpPE BEIIECTB H BrbmuoTexa IIOK

33 1 https://lesson.edu.ru/my-
MaTepuanos school/lesson/45b81dsic

but6mmoreka [IOK

34 = Xumwus 1 310pOBbE YEIIOBEKA 1 https://lesson.edu.ru/my-

school/lesson/1600e4as

OBILIEE KOJIMYECTBO YACOB IIO 34

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 xknacc / Ky3nenosa H.E., I'apa H.H., OOO U3pgaTenbckuit 1eHTp
"BenTana-I"pag"

 Xwumms, 11 xmacc/ KysmemoBa H.E., Jléskun A.H., Illaramor M.A.,
AxrmmonepHoe o6miectBo «M3matenbetBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

o Xwumus, 3anaunuk, 10 kmace/ Kysnernosa H.E., I'apa H.H., OOO Uznarensckuii
ueHtp "Benrana-I'pag"

o Xummus, 3amaunuk, 11 xnacce/ Kysnernosa H.E., I'apa H.H., OOO U3marenbckuit
ueHtp "Benrana-I'pag"

o Xumus, 11 xmacc: pabouas terpanp k yueOHuky O.C.I'abpuensna "Xumus.
bazoBelit yposens. 11 kimacc"/ I'abpuensu O.C., Cnaakos C.A., JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija#program-10-klass
https://videouroki.net/video/himiya/10-class/
https://lesson.academy-content.myschool.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija#program-11-klass
https://videouroki.net/video/himiya/11-class/






