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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM craHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnOJIOKeHUM «CTparernn pas3BuTus BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon a0 2025 roma» (Pacmopsikenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHOM OpraHu3alliu, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIBbTYpPbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPeHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XHMHS», COJIEpPKAHHE M TOCTPOCHHE KOTOPOrO OINPEIEIEHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1efnell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopaszosanus B Poccuiickoit deneparym.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJOCTHOTO MPECTABICHUS 00 OKPYXAlOIIeM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uaTeNbHas, KAaK HayKa BBICOKMX TEXHOJOIMH HamlpaBlieHAa Ha pELICHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHUs B PA3JIMYHBIX 00JIACTSX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPTraHWYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMUH) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIIE€BOAOPOJIOB JO CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o06o011aromel 10 00BACHSIONICH U MPOTHO3UPYIOIESH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP)KAHMSI, HMEIOIMIMMHU KYJbTYPOJIOTUYECKUN W TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNW XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI Uil MOHUMAaHMS
bunocodhckux uaeH, TakMx Kak: MaTepuaibHOE €JIMHCTBO HEOPraHUYECKOTO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TIO3HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJIOTUUECKHUX MpoOieM, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4JaromMXCcsl TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOSHUS TpeaAMeTa MpeaycMaTpuBarOT (QopMUpOBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, T[OUCKa, aHalu3a u
00paboTku MHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHPHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B TMO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUsl TAKOM MOJXO0J K OINpPEACNICHUIO IeNied H3ydyeHus
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX ITO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMeTa B IPOrpaMMe M0 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OoJblled CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp>KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00IIE00pa30oBaTEIbHON OpraHu3alvu, BIAACIOLIEr0 HE
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKHUE LIENU U 33J]a4M, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX [UIsi TPUOOPETEHUsl ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKU C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPEY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMEHHbIC HH()OPMAIIMOHHBIC TEXHOJOTUH JUIS TIOWCKA M aHaln3a Y4eOHOU H
HAY4YHO-TTONYJISIPHON HH(POPMAIIMH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, INPH ILIAHUPOBAHUU W TPOBEACHHH XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMoOHAIBFHOTO MPUPOJIOINOIB30BaHNs, TIOTIOTHEHUS YHEPTETUICCKIX PECYPCOB U
COXpaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMHM IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mmaHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMUS)
0a30BOTr0 YPOBHS BXOIWT B COCTaB MPEeIMETHOW 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YUYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero ooOmiero oopaszoBaHus, cocrapiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Te€Opusi CTPOEHUS OPraHUYECKUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenue o KinaccupuKaluu opraHudeckux BeriecTB. HoMeHkaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTENN AJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonumepusanuu). [loaydyeHre CHUHTETHYECKOTro
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHUs] ), MOJyYeHUE U TPUMEHECHHUE.

Apennl. ber3on: coctaB, crpoeHue, (PpuU3NUECKHE W XMUMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTD



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKH), mnuposu3. [IpomykTbl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C O0Opa3lamMu IUJIaCTMAacC, KaydyKOB U PE3UHBI, KOJUIEKIUU
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOWMCTBA (peakUMM C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
bu3nueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anbaerupl U kemouwvl. DopManbIEeTrUi, alETAIBICTUl: CTPOCHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH), TIOJyUYEHHE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.




VYrneBonpl: coctaB, kjaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmaia (TUApOJiv3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAruHeHus. Pusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOPUYHA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCITKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHICHCALIHS.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce ocCyIIeCTBISETCS uepe3 HCIOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KIacCH(UKaIMs, NepUOIUIHOCTb, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHonorus: MNHILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOIO MUTAHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOH(PUTYpAIHsI aTOMOB.

ITepuonnueckuii 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKoro 3akoHa u llepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICEHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnast cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[Tonsitne o mucnepcHblx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10JIs BEIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMUHEHU. Homenkiarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccumpukammss XUMHYECKHMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUU PU XUMHUECKUX PEAKIIHSIX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBIC
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Onextponutnyeckas nucconuanug. CuibHbIe U ciiadblie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
neMoHcTpanus tabnun «Ilepuoguyeckas cucrema xuMuueckux siaementos . U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUUH HOHHOTO OOMEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHU, B TOM YHCIIE
TEPMOXMUMHUYECKHUE PaCU€Thl, PaACU€Thl C HCHOJIb30BAHUEM TOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBONWCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHCIIOPOJICOIEpPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpyuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.



Merambl. [lonoxenne meramnoB B lleproanyeckor cUCTEME XMMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWCTBA BaXXHEUIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
M3YUYEHHE KOJUICKIMU «MeTamabl U CIUIaBbD», 0Opa3lOB HEMETAIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BemiecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenmoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEWIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: IMPAaBWJIa HCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIL30BaHHUS MpenapaToB OBITOBOM XMMUU
B OBCEHCBHOM >KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIUX EeCTECTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHM JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOIUIHOCTb, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIHsl, TPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTe€pHaJOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeJMETHbIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBEeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHsS» Ha YpPOBHE CPEOHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakAaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KM€ MOTUBALIUU K O0YUYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarolUMXCsi PYKOBOJCTBOBAThCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MPUCYIIMMH LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESATENbHOCTHU B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJlaMHd POCCHIMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, NMPUHATHIMU B OOILECTBE
HOpMaMH Y  TPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIUMH  MpoIeccam
CaMOMO3HAHUsl, CaMOpPAa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHUS JMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEILHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYAIOIIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yiIbTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TOCIEIYIOIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUUA ITHUX
MOCTYTKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAHUsI IEHHOCTEH 30pOoBOrO0 u 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJiroicHUsT TIpaBWJI 0e30mMacHOTO OOpallleHHs C BelleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COI[MAILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 001I1eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMAIIBHOM CPEJIbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JEATeIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJBI U YeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbl, pEHICHUHU TT100aNbHBIX MPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKJIFOUEHUS HA
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOydYarommxcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa UM CHEeUU(PUKY METOJ0B IMO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICA0OBaHNE, HAOIIOACHHE, U3MEPCHHE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU Nno3HaBaTeJIbHLIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHMWS M KPUTEPUH I KJIacCU(PUKAUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHAaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTHBHbBIC, JAECIyKTUBHBIE, I10
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) DJE€MEHTa, XHUMHUYecKas ¢GopMylia, YpaBHEHHE XUMHYECKON
peaKklMu — MPU PEUICHUU YYEOHBIX IO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJOB HAyYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
peaKkuu;

(bopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MMOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTa
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJA0M
npouecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIMpoBaTh
000O0IIEHHS U BBIBOABI OTHOCUTEIBLHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JESITEIBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pELIEHUs] NPaKTUYECKUX 3aJad, HNPHUMEHEHHUIO pPa3JInYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ unpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluu (HaAy4yHO-
NOMYJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3UYHBIX BHJIOB U (HOpM
Mpe/ICTaBIICHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTB;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KA4yeCTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IMO3HABATEIBHOU JCSTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM COIJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH NIEATETLHOCTH Ha OCHOBE CaMOaHAIM3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIU XUMHU B TIO3HAHUU SIBJICHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeleT, (pyHKIHMOHANbHAs TPy,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJOTH, YIJIEBOJIOPOIbL,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (PAKTOJOTUYECKUE CBEIECHHUS O CBOWCTBAaX, COCTaBE, IOJIYYEHUU H
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHWM COCTaBa, CTPOCHHUSI M IIPEBPALICHUI OPraHUYECKUX COCAMHEHU;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBaTh MOJIEM MOJIEKYJ OPraHMYECKHX BEUIECTB JI WJUIFOCTPAlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACTIEHHOMY
KJIacCy/Tpynme CoelWHEHUN (yrieBOJOpOAbl, KHCIOPOA U a30TCOAEepIKalliue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoir HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHod, (popmanbaerul, aleTaabIeruja, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIUHEHUSIX (OJUHAPHBIC U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOPMHPOBAHHOCT, ~ YMEHHHM  XapaKTEepU30BaTb  COCTaB, CTPOCHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
mmnepuH, GEeHoJ, aleTanbIeTH]l, MypaBbUHAs W YKCYCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPH30BaTh HCTOYHHUKHU YTII€BOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIECTBA WMJIM IPOJIYKTA
peakIiMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HayYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HAOIIOeHNEe, N3MEPEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XAMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBPAIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYIOBAaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMIo, TMOJyYaeMyr0 H3 Pa3HbBIX HCTOYHHUKOB (CpeICTBa MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JACHUCTBUSA HAa >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JIs 00Y4YaroOUIUXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHUS Kypca «OOIas M HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJIsI pEIICHUS TPAKTUUECKUX 3a/1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBSI3b
(KoBasjIeHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKUX  PEAKLUH, PaCTBOpP, DJICKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacCChl BEUIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€301TaCHOM HCIIOJIh30BAHUH BAXXHEUIITNX HEOPTAHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHWYECKUX BEIIECTB U UX IPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BeIlecTB (YrapHblil ra3, YIVIEKMCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAsI, METAJUIMYECKasi, BOJAOPOHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa Jl.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MennueneeBa, HCIONB3Yys TOHATHS «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Mengeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIKE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

C()OPMUPOBAHHOCTb YMEHMH COCTABIATh YPABHEHMS pEaKUUil pa3iIMuHbIX
TUIIOB, TIOJIHbIE U COKpPALEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMHU UAYT J0 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaAIME B OCHOBE IMPOMBIIUICHHOTO IMOJIYYEHHUSI CEPHOM KHUCIIOThI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IOl U JTa0OpaTOpPHBIM O0O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB,;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOU PEaKIIHH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MIPU OOpaIllEHNH C BEIIECTBAMU U JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHMsSI CBOETO 3JI0POBbSI M OKPYKAIOIIEH MPUPOIHON Cpelibl, OCO3HABATH
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl O0YYaroIIUXCsl ¢ OTpaHUYEHHBIMA BO3MOKHOCTSIMHU 3JI0POBBS: YMECHHUE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHAAIINX OOYYAIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KoanyecTBO 4acoB Jara
JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bceer Kourposbnbl = IIpakTuyeckn = H3y4YeHH
o0pa3oBaTejibHbIE PeCypPChI
n 0 e padoThl e padoThlI |
[Ipenmer
OpraHN4eCKON XUMMUH, 1 https://resh.edu.ru/subject/lesson/6149/start/17038
e€ BO3HUKHOBEHHE, 8/
pa3BUTHE U 3HAUYCHUE
Teopus crpoeHus
OpraHu4e€CKux e . .
. https://foxford.ru/wiki/himiya/teoriya-stroeniya-
coeauHeHni A. M. 1 X . .
N organicheskih-soedineniy-a-m-butlerova
byrneposa, eé
OCHOBHBI€ TTOJI0KEHUS
[IpencraBnenue o
KJIacCUPUKaAINH
OpraHNYeCcKux
BEIIECTB. 1 https://foxford.ru/wiki/himiya/osnovy-
Homenknarypa nomenklatury-organicheskih-veschestv
(cucremaTuydeckasi) u
TPUBHAJIbHBIC HA3BaHUS
OpraHUYEeCKUX BEUIECTB
AJKaHBI: COCTaB U i
https://resh.edu.ru/subject/lesson/6151/start/14999
CTpOEHHE, 1 3/
TOMOJIOTUYECKHUU psiJT -
https://foxford.ru/wiki/himiya/alkany-
MeTtaH u 3TaH — . . .
1 gomologicheskij-ryad-stroenie-nomenklatura-

MPOCTEUIIINE

izomeriya



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/teoriya-stroeniya-organicheskih-soedineniy-a-m-butlerova
https://foxford.ru/wiki/himiya/osnovy-nomenklatury-organicheskih-veschestv
https://foxford.ru/wiki/himiya/osnovy-nomenklatury-organicheskih-veschestv
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya

npeaACTaBUTCIIN
aJIKaHOB

10

AJKEHEIL: COCTaB U
CTPOEHHE, CBOMCTBA

DTWIEH U IPONUIEH —
MPOCTEUIIINE
MPeICTaBUTENH
AJIKEHOB

[IpakTrueckas pabota
Ne 1. «Ilony4yenue
STUJICHA U U3yYEHUE
€ro CBOMCTB»

AJKaaueHsl.
byranuen-1,3 u
MeTunoyraaueH-1,3.
ITonyyenue
CHUHTETHYECKOTO
Kay4dyKa U pe3UHbI

ANKWHBI: COCTaB U
0COOEHHOCTH
CTPOEHUS,
TOMOJIOTUYECKUH PS/I.
Anetniaen —
MPOCTEUIIIHI
MpeACTaBUTEh
AJIKNHOB

https://resh.edu.ru/subject/lesson/5412/start/21256

3/

https://foxford.ru/wiki/himiya/alkeni-

govologicheskii-ryad-stroenie-nomenklatura-

izomeria-fizicheskie-svoistva

https://infourok.ru/prakticheskaya-rabota-

poluchenie-etilena-i-izuchenie-ego-svoystv-

2596196.html

https://resh.edu.ru/subject/lesson/6152/start/

https://foxford.ru/wiki/himiya/stroenie-
nomenklatura-i-izomeriya-alkinov

11

Beruucnenus no
YpaBHEHHUIO
XMMHYECKON peakiuu

https://foxford.ru/wiki/himiya/raschety-po-
himicheskim-uravneniyam



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://foxford.ru/wiki/himiya/alkeni-govologicheskii-ryad-stroenie-nomenklatura-izomeria-fizicheskie-svoistva
https://infourok.ru/prakticheskaya-rabota-poluchenie-etilena-i-izuchenie-ego-svoystv-2596196.html
https://infourok.ru/prakticheskaya-rabota-poluchenie-etilena-i-izuchenie-ego-svoystv-2596196.html
https://infourok.ru/prakticheskaya-rabota-poluchenie-etilena-i-izuchenie-ego-svoystv-2596196.html
https://resh.edu.ru/subject/lesson/6152/start/
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam

12

ApeHbl: OEH301 1
Totyos1. TOKCHYHOCTh
apeHOB

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

13

14

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAIJISKAINX K
pa3IMYHBIM KJlaccam

IIpupoansie
HUCTOYHUKH
YIJI€BOJIOPOJIOB:
IIPUPOJIHBIN ra3 u
MOITYTHBIE HEPTSIHBIE
rassl, He)Thb U
MPOAYKTHI €€
nepepadoTKu

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/predelnye-
nepredelnye-i-aromaticheskie-uglevodorody-
6892051/re-8a023294-485¢-4714-a9ec-
cd70537chad5

https://resh.edu.ru/subject/lesson/6148/start/17046
1/

15

[IpupoaHbie
HUCTOYHUKHU
YIJ1€BOAOPOIOB:
MIPUPOJIHBIN ra3 u
MONTYTHBIE HEPTSIHBIE
rassl, HeTh U
MIPONYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/17046
1/

16

KonTponbhas padbota
10 pasjeny
«YTIeBOIOPOIBI»

17

[Ipenenvubie

OAHOATOMHBIC CIIMPTHI:

https://resh.edu.ru/subject/lesson/4769/start/15055

0/



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

METaHOJ U 3TAaHOJI.
Bomopoanas cBs3b

MHoroatoMHbIE https://www.yaklass.ru/p/himija/10-klass/spirty-
18 CITUPTHI: fenoly-6580873/mnogoatomnye-spirty-
STHUJICHTIJIUKOND U etilenglikol-glitcerin-6582929/re-3cd348fb-4da8-
TIIHIEPUH 49hd-8f8f-be125d39ecfe
deHot: cTpoeHUE
MOJIEKYIIBI, .
4 https://resh.edu.ru/subject/lesson/5727/start/15057
19 ¢busnveckue u 7/
XAMHYECKHE CBOMCTBA, o
MIPUMEHEHUE
AJLIeruasr: .
https://resh.edu.ru/subject/lesson/4776/start/15060
20 dbopManbaeru 1 4
aneTanpaerua. AeTod -
OIHOOCHOBHEBIE
npeaeabHble
pel https://foxford.ru/wiki/himiya/stroenie-i-
21 KapOOHOBBIE KUCIIOTHI: .
nomenklatura-karbonovyh-kislot
MypaBI)I/IHaSI H
YKCyCHas
[IpakTuueckas pabota
99 Ne 2. «CBoiicTBa
pacTBopa yKCyCHOM
KHUCJIOTED
CreapuHoBas u -
https://www.yaklass.ru/p/himija/9-
OJIEMHOBAas KUCJIOTHI, ; ;
23 <Ak 1T U klass/organicheskie-veshchestva-
peac © 102302/karbonovye-kisloty-122869/re-bece5fde-
BBICIINX KapGOHOBBIX 4469-445a-h307-19550a71ee52
KHUCJIOT
24 Mpuruia kak conu https://foxford.ru/wiki/himiya/myla-sms-soli-



https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929/re-3cd348fb-4da8-49bd-8f8f-be125d39ecfe
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929/re-3cd348fb-4da8-49bd-8f8f-be125d39ecfe
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929/re-3cd348fb-4da8-49bd-8f8f-be125d39ecfe
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929/re-3cd348fb-4da8-49bd-8f8f-be125d39ecfe
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-bece5fde-4469-445a-b307-19550a71ee52
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-bece5fde-4469-445a-b307-19550a71ee52
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-bece5fde-4469-445a-b307-19550a71ee52
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869/re-bece5fde-4469-445a-b307-19550a71ee52
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot

BBICIINX KapOOHOBBIX
KHCJIOT, MX MOIOIIee
JIEUCTBUE

karbonovyh-kislot

25

Crnoxuble 3(upbI Kak
MIPOU3BOIHBIC
KapOOHOBBIX KHCIIOT.
I'maponus cinoxHBIX

a¢upoB

https://foxford.ru/wiki/himiya/slozhnye-efiry

26

Kupsr: runponus,
IIPUMEHEHHUE,
Ouosornveckas poJib
KHPOB

https://resh.edu.ru/subject/lesson/5952/start/

27

VrieBoasl: COCTaB,
KJIacCU(PUKALIHS.
Baxneiime
MIPEACTABUTEIH:
TJII0K03a, PPYKTO3a,
caxaposa

https://resh.edu.ru/subject/lesson/6150/start/15068
7/

28

Kpaxman u nemmronosa
KaK NPUPOIHBIE
IIOJIUMEPHI

https://resh.edu.ru/subject/lesson/5413/start/15071
4/

29

KonTponbhas padora
0 pazaeny
«Kucnopoaconepxaiu
€ OpraHu4ecKue
COCITUHCHUS

30

AMUHBI: METHJIAMHH U
AHUJINH

https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-soedineniia-

6852270/aminy-proizvodnye-ammiaka-



https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c

nasyshchennye-aminy-6585751/re-e1143907-
6f77-4ef0-9ba7-269e8943d60c

AMMHOKHCIIOTEI KaK
am(oTepHbIe

31 OPTaHiHecite 1 https://resh.edu.ru/subject/lesson/4743/start/
COCOUHEHUS, UX
OHOJIOTHYECKOC
3HaucHue. [lenTuab
benku xak npupoaHsie

32 BBICOKOMOJICKYIISIPHBIE 1 https://resh.edu.ru/subject/lesson/4743/start/
COCONHCHUA
OCHOBHBIC [TOHSTHS https://www.yaklass.ru/p/himiia/_lO— )
N klass/vysokomolekuliarnye-soedineniia-vms-

33 1 6880782/0snovnye-poniatiia-vms-reaktcii-
BHCOKOMOHVGKYMPHHX polimerizatcii-i-polikondensatcii-6880783/re-
COCIIMHCHIH 6d83hchd-b5f3-448-a808-3e7fd91fddaa
OCHOBHBIE METOJIBI
CUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX 1 https://resh.edu.ru/subject/lesson/6095/start/15082
COGMHEHUIA. 3/
[TnacTMaccel, KayqyKkH,
BOJIOKHA

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-e1143907-6f77-4ef0-9ba7-269e8943d60c
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

No Koan4yecTBO 4acoB Jlara
JIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE
n/  Tema ypoka Bcer  KoHTpoabH IpakTuueck = HM3y4eHH pecypent
I 0 ble padoThI ue padboTsbl b
https://www.yaklass.ru/p/himija/10-klass/osnovy-
XHWMHWYECKUH DIIEMEHT. organicheskoi-khimii-6490554/sostoianie-
ATOM. DneKkTpoHHas 1 elektronov-v-atome-s-p-orbitali-elektronnaia-
KOH(HTryparus aTOMOB konfiguratciia-_-6447220/re-af8f18c8-fac2-4eb6-
8e73-e566803dad9c
[Tepuoanueckuii 3aKOH U
Ilepuonnyeckas https://www.yaklass.ru/p/himija/11-klass/oshovnye-
CHCTEeMa XUMHYECKUX poniatiia-i-zakony-khimii-6931691/periodicheskii-
anemeHToB /1. . 1 zakon-i-periodicheskaia-sistema-khimicheskikh-
MenneneeBa, UX CBA3b C elementov- -6948490/re-51f052d4-bb16-4c60-
COBPEMEHHOI1 TeopHeit 881a-a8ffe8917079
CTPOCHUA aTOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYCCKUX DJICMCHTOB
" UX COCOUHEHHH I10
https://www.yaklass.ru/p/himija/8-
TpYyIITIaM U TIEPUOJIaM. - " . )
SHatee 1 klass/perlod_lch_eskl|-z"akon-|-stroen|e-at0m0v-
163960/periodicheskii-zakon-163961/re-85ch43f5-
TICPHOAMHECKOTO 3aKOHA 4918-43af-a5a5-dfc5a47bdbb6
U CUCTEMBI XMMHUYECKUX
anemeHToB J[.H.
MeneneeBa B pa3BUTHU
HayKu
Crtpoenue BeniecTsa. 1 https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-af8f18c8-fac2-4eb6-8e73-e566803dad9c
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-af8f18c8-fac2-4eb6-8e73-e566803dad9c
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-af8f18c8-fac2-4eb6-8e73-e566803dad9c
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-af8f18c8-fac2-4eb6-8e73-e566803dad9c
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-af8f18c8-fac2-4eb6-8e73-e566803dad9c
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-51f052d4-bb16-4c60-881a-a8ffe8917079
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-51f052d4-bb16-4c60-881a-a8ffe8917079
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-51f052d4-bb16-4c60-881a-a8ffe8917079
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-51f052d4-bb16-4c60-881a-a8ffe8917079
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-51f052d4-bb16-4c60-881a-a8ffe8917079
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961/re-85cb43f5-4918-43af-a5a5-dfc5a47bdbb6
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961/re-85cb43f5-4918-43af-a5a5-dfc5a47bdbb6
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961/re-85cb43f5-4918-43af-a5a5-dfc5a47bdbb6
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961/re-85cb43f5-4918-43af-a5a5-dfc5a47bdbb6
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi

XuMHUYecKas CBSI3b, e
BUJIbI; MCXaHH3MBbI
oOpazoBaHHs
KOBQJICHTHOH CBSI3H.
BonmoponHas cBsi3b

BaneHTHOCTD.
DJIEKTPOOTPHULIATETHLHOC
Tb. CTEIIEHb OKHUCIICHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsTHE O TUCTIEPCHBIX
cucremMax. VIcTUHHEIE U
KOJUJIOUJTHBIE PACTBOPBI.
MaccoBast 1o
BEIIIECTBA B pacTBOPE

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
COETUHEHU.
I'eneTnyeckas CBsI3b
HEOPTaHUYECKUX
BEIIIECTB, PA3TUIHBIX
KJIaCCOB

mehanizmy-obrazovaniya-himicheskoy-svyazi

https://resh.edu.ru/subject/lesson/6332/start/151021/

https://resh.edu.ru/subject/lesson/4939/conspect/151
133/

https://foxford.ru/wiki/himiya/klassifikatsiya-i-
nomenklatura-neorganicheskih-veschestv

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHW4YeCKOu 1
OPraHN4YeCKON XUMHH.

https://resh.edu.ru/subject/lesson/1519/main/



https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://resh.edu.ru/subject/lesson/1519/main/

3aKOH COXpaHEHUS
MacChl BEIIECTB; 3aKOH
COXpaHEHHsS U
NPEeBpAIICHHs YHEPTUH
IPU XUMHYECKUX
peaKmsax

CKOpocCTh peaKkIiui.
OOpaTumbie peakiliH.

https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-kinetika-

9 o MIecKoe 6995740/khimicheskoe-ravnovesie-printcip-le-
shatele-6984763/re-0506¢2¢c5-05b2-4e7¢-96dd-
paBHOBeECHE dfb17¢190c93
[IpakTnueckas padbora
Ne 1. «Bousaue https://infourok.ru/prakticheskaya-rabota-vliyanie-
10 pa3nuYHbBIX (DAaKTOPOB Ha razlichnih-faktorov-na-skorost-reakciy-klass-
CKOPOCTH XMMHYECKOMH 1148938.html
peaKIm
DNEeKTPONIUTHYECKAs
nuccornanusd. Ilogarue
0 BOJIOPOJTHOM
nokasarene (pH)
11 pactBopa. Peakuuu https://resh.edu.ru/subject/lesson/5912/conspect/927
HMOHHOT0 0OMeHa. 90/
I'mpponus
OpraHUYeCKUX U
HEOPraHUYeCKUX
BEIIIECTB
o — https://wwyv.vaklass.ru/p/hi_miia/ll—
klass/okislitelno-vosstanovitelnye-protcessy-
12 BOCCTaHOBUTCIILHBIC

peaxuuu. [lonsarue 06

7170109/elektroliz-rasplavov-i-rastvorov-

7161829/re-0c979256-5084-431a-ac45-



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763/re-0506c2c5-05b2-4e7c-96dd-dfb17c190c93
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763/re-0506c2c5-05b2-4e7c-96dd-dfb17c190c93
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763/re-0506c2c5-05b2-4e7c-96dd-dfb17c190c93
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763/re-0506c2c5-05b2-4e7c-96dd-dfb17c190c93
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763/re-0506c2c5-05b2-4e7c-96dd-dfb17c190c93
https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-faktorov-na-skorost-reakciy-klass-1148938.html
https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-faktorov-na-skorost-reakciy-klass-1148938.html
https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-faktorov-na-skorost-reakciy-klass-1148938.html
https://resh.edu.ru/subject/lesson/5912/conspect/92790/
https://resh.edu.ru/subject/lesson/5912/conspect/92790/
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829/re-0c979256-5084-431a-ac45-c4099bde643a
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829/re-0c979256-5084-431a-ac45-c4099bde643a
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829/re-0c979256-5084-431a-ac45-c4099bde643a
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829/re-0c979256-5084-431a-ac45-c4099bde643a

3JIEKTPOJIM3E PACILIABOB
U PacTBOPOB CoOJIei

c4099bde643a

13

KonrponsHas pabora no
pasneiy
«Teopetnueckue
OCHOBBI XUMUU

14

15

16

17

Mertannsl, ux
MMOJIOKCHHE B
[Tepuonnueckoi
CHCTEME XMMHYCCKHUX
anemenToB Jl. U.
MenneneeBa u
0COOEHHOCTH CTPOEHUS
atomoB. O0mIue
(bu3nueckue cBOcTBa
METaJJIOB

CrnnaBel METaJIOB.
ONEKTPOXUMHUYECKHUN
PAL HAIIPSKCHUM
METaJIOB

XUMUUEeCKHEe CBOMCTBA
BaXKHEHUIIINX METAJIIOB
(HaTpuii, kanuii,
KalbIIAi, Maraui,
AITIOMUHUN) U UX
COETUHEHUN

XUMHUYECKHE CBOUCTBA
Xpoma, MEIU U UX
COCTMHECHUN

https://www.yaklass.ru/p/himija/9-klass/khimiia-
metallov-163805/metally-15154/re-687935b4-cd8a-
4f42-9816-f5b2d95c1bld

https://www.yaklass.ru/p/himija/9-klass/khimiia-
metallov-163805/metally-15154/re-1adclc2a-185e-
4836-b452-6371aea6308f

https://www.yaklass.ru/p/himija/9-klass/khimiia-
metallov-163805/metally-15154

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-
marganetc-7224312/re-40ae8da6-d379-4fb6-b54e-



https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829/re-0c979256-5084-431a-ac45-c4099bde643a
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-687935b4-cd8a-4f4a-9816-f5b2d95c1b1d
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-687935b4-cd8a-4f4a-9816-f5b2d95c1b1d
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-687935b4-cd8a-4f4a-9816-f5b2d95c1b1d
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-1adc1c2a-185e-4836-b452-6371aea6308f
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-1adc1c2a-185e-4836-b452-6371aea6308f
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-1adc1c2a-185e-4836-b452-6371aea6308f
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312/re-40ae8da6-d379-4fb6-b54e-b84f1bceb13f
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312/re-40ae8da6-d379-4fb6-b54e-b84f1bceb13f
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312/re-40ae8da6-d379-4fb6-b54e-b84f1bceb13f

XUMHUYECKUE CBOUCTBA

b84f1bceb13f

https://resh.edu.ru/subject/lesson/3534/conspect/151

18 LIMHKA, JKejIe3a U BX 265/
CcOeIMHEHU I
[TpakTuueckas pabora
Ne 2. "Pemenue https://infourok.ru/prakticheskaya-rabota-reshenie-

19 JKCIIEPUMEHTAIBHBIX eksperimentalnih-zadach-po-teme-metalli-
3aja4 1o Teme 1784568.html
«Metamias»"

Hemeramisl, ux

MTOJI0KEHUE B

Teproamaeckoii https://www.vaklgss.ru/p/himiia/ll-
CHCTEME XIMITICCKIX klass/kharakteristika-nemetallov-

20 7269055/khimicheskie-elementy-nemetally-
dnementos JI. 1. 6852268/re-1c794993-c521-418¢-8415-
Menpneneesa n a5c6e6d75bfd
0COOEHHOCTH CTPOCHUS
aTOMOB
dusznyeckue CBOMCTBA
HEMETAJLIOB.

Amnnorponus )
https://resh.edu.ru/subject/lesson/5939/conspect/151

21 HEMeTaJUIoB (Ha 319/

IpuUMepe KUCIOPO/Ia,

cepsl, hocdopa u

yriiepoa)

XUMIYeCKIE CBOHCTRA https://www.va_kl:_iss.ru/p/himiia/ll—

99 FATIOTeHOB, Cepbl 1 HX klass/kharakterlstlka-_n_emetalIov-

7 7269055/nemetally-viia-gruppy-7265030/re-
COCAUHCHIH 8806b242-267a-40fe-81f5-44c0facLc3ad
23 XHUMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/5939/conspect/



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312/re-40ae8da6-d379-4fb6-b54e-b84f1bceb13f
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnih-zadach-po-teme-metalli-1784568.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnih-zadach-po-teme-metalli-1784568.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnih-zadach-po-teme-metalli-1784568.html
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268/re-1c794993-c521-418c-8415-a5c6e6d75bfd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268/re-1c794993-c521-418c-8415-a5c6e6d75bfd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268/re-1c794993-c521-418c-8415-a5c6e6d75bfd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268/re-1c794993-c521-418c-8415-a5c6e6d75bfd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268/re-1c794993-c521-418c-8415-a5c6e6d75bfd
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-8806b242-267a-40fe-81f5-44c0fac1c3ad
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-8806b242-267a-40fe-81f5-44c0fac1c3ad
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-8806b242-267a-40fe-81f5-44c0fac1c3ad
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-8806b242-267a-40fe-81f5-44c0fac1c3ad
https://resh.edu.ru/subject/lesson/5939/conspect/

a3ora, gocdopa u ux
COETUHEHUN

24

XUMHNYECKUE CBOUCTBA
yIJIepo/ia, KpeMHHS U X
COCTMHEHUN

https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-nemetallov-

7269055/nemetally-iva-gruppy-7265027/re-

8cdb65ab-bf59-4¢10-p565-339592c139fd

25

26

[Ipumenenue
BOKHENIINX HEMETAJIOB
U UX COEIUHEHUN

O06006111eH1E U
CHCTEeMaTH3alus 3HaHUH
o Teme «HemeTramie.
Breraucnenus 1o
YPaBHEHUAM
XUMHYECKUX PEAKIUU U
TEPMOXUMHUYECKHE
pacyeTsl

https://resh.edu.ru/subject/lesson/5939/conspect/

https://resh.edu.ru/subject/lesson/2068/main/

27

[IpakTnueckas pabora
Ne 3. «Pemenue
IKCIIEPUMEHTAITLHBIX
3a7a4 10 TEMe
"Hemeramnsl"»

https://infourok.ru/prakticheskaya-rabota-reshenie-

eksperimentalnih-zadach-po-teme-nemetalli-

689491.html

28

29

KonTponbhas padota no
TeMaM «MeTaIbl» 1
«HemeTtamie

Heopranuueckue u
OpraHUYEeCKUE KUCIIOTHI.
Heopranuueckue u
OpraHuyecKue



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8cdb65ab-bf59-4c10-b565-339592c139fd
https://resh.edu.ru/subject/lesson/5939/conspect/
https://resh.edu.ru/subject/lesson/2068/main/
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnih-zadach-po-teme-nemetalli-689491.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnih-zadach-po-teme-nemetalli-689491.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnih-zadach-po-teme-nemetalli-689491.html

OCHOBaHUA

30

AmdoTtepHbIe
HEOPraHUYeCKHUe U
OpraHu4eCcKue
COCIUHCHMS.
I'eneTnueckas CBA3b
HEOPraHUYEeCKUuX 1
OpraHUYECKUX BEIIECTB

https://resh.edu.ru/subject/lesson/4960/conspect/151
373/

31

Pomnp xumun B
obecneueHUH
JKOJIOTHYCCKOM,
SHEPTeTUYECKOU U
MMHIIEBOM 0€30MacHOCTH,
Pa3BUTUU MEAUIIMHBI

32

33

[IpencraBnenus 06
001X HAYyYHBIX
MPUHIIAIIAX
MPOMBIIIIEHHOTO
MOJTyYEeHHUs] BXKHEHIIINX
BEIIECTB

Yenosek B Mupe
BELIECTB U MaTEPHUAJIOB

https://resh.edu.ru/subject/lesson/3514/conspect/151
428/

https://resh.edu.ru/subject/lesson/5759/conspect/148
037/

34

XUMUA U 370pOBbE
JeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

https://resh.edu.ru/subject/lesson/5452/conspect/



https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/3514/conspect/151428/
https://resh.edu.ru/subject/lesson/3514/conspect/151428/
https://resh.edu.ru/subject/lesson/5759/conspect/148037/
https://resh.edu.ru/subject/lesson/5759/conspect/148037/
https://resh.edu.ru/subject/lesson/5452/conspect/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus / I'abpuensa O.C., Octpoymos WN.T'., CnaakxoB C.A., AKunoHepHOe
obmectBo «M3aatenbcTBo «lIpocBemenue»

» Xumus, 11 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHMuYeHHON
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO
«IIpocBenieHue»

» Xumus, 11 knacc/ Kysnenona H.E., JIéskun A.H., [llatanoB M.A.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

lapmmn, A. OO1iast 1 HeopraHUyecKas XuMHUsl B CXeMax, pUCYHKax, TabJIuIlax,
XUMHUYECKUX PEAKIUSIX:

VYyeonoe nocobue / A. I'apmmn. - CII0.: [Tutep, 2013

Haiitneko B.M. Kak HayuuTh IKOJIbHUKOB peIIaTh 3aa4M 10 OPraHUYECKON
XuMuu. — M.:

ITpoceemienue, 2012

Hoponbkun B.H. , A.T'. bepexnas, T.B. Caxuesa, B.A.®epanea Xumusi.
TemaTuueckue TeCThI I

noarotoBku k EI'D: PoctoB-Ha-/lony «Jlernony, 2012

3abpoauna P.1., Conosenkas JI.A.. KauecTBeHHBIE 3a71a41 B OpTraHHUECKON



XUMUHU. —

benropon, 2012

Kaepuna A.A u np. EI'9-2018. Xumus. Kypc camonoaroroBku. TexHonorus
peleHus

3aganuil. [Ipocsemenue, 2018

Kysemenko H.E. Epémun B.B., [Tonkos B.A. Xumus 17151 IKOJIBHUKOB
CTapIlUX KJIaCCOB H

noctynaromux B By3sl.M.:JIpoda,2014

[Tak M. Anroputmsel B 00yuennn xumuu. — M.: [Ipocsenienue, 2010
[Ipotacos I1.H., uroBuu M.K. Metoauka pelieHns paCueTHBIX 3a/1a4 10
XUMHH. — M.:

[Ipocsemenune, 2010

Pomanogsckas B.K. Pemenue 3anau. — C-IlerepOypr, 2012

CeepmiioBa, H.J[. OGmias u HeopraHu4deckasi XMMUsL: SKCIIEPUMEHTAIbHBIC
3a/1a4u u

ynpaxHenus: Yueonoe nocooue / H.JI. Ceepanona. - CII0.: Jlanp, 2013
Toncromyxunckas C.b. «O3agauennas xumus». [Iporpamma
JOTOJTHUTEIBHOTO

oOpazoBanus. 8-11 knaccel. U3narenbckuit 1oM 1 centsops. XKypuan
«Xumusay. NeNe 4 7 3a

2010 rox. http://1september.ru/

[{y6epoumep, O.H. O0mias n HeopraHU4YeCcKass XUMUS: SKCIIEPUMEHTAIILHBIC



3a7a4u U
ynpaxkaenust: Yaeonoe nocooue / O.H. Ilybepoumnep. - CII6.: JIansp, 2013
Tupmuaa H.B. Xumus: npoekTHas AesATeIbHOCTh. — Bosrorpaz: «Yuurels,
2013

[rpemmuep I'.1., XoxmoB A.W. Metoauka pacdeTHBIX 3aja4 1o Xxumuu 8-11
KJIACCOB. — M..:

[Tpoceemenue, 2011

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/

https://fipi.ru/



