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MNOACHUTEJBHASA 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 ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®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 oOpa3oBaHue, IIOJTy4aeMoe 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
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XHMHUS», CONEPKAHHE M TOCTPOCHHE KOTOPOrO OIPEIEIECHBl 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 MPEJCTABICHUS 00 OKPYXaroIleM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 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 MOHATUH, 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 JAIOTCA B PA3BUTUU — OT YIJIIE€BOAOPOJIOB JO CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[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
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,



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 MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP)KAHMSI, HMEIOIMIMMHU KYJbTYPOJIOTUYECKUN W TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JPYTUMHU HayKamu, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpYECTBA B 00JIACTU TEOPUM W MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIUIO U
NPUMEHSIThL €€ Uil TIOMOJIHCHHWS 3HAHUM, pEIICHUS WHTEIUJICKTYalbHbIX U
AKCTIEPUMEHTAIIbHBIX MCCIEA0BATEILCKUX 3a7a4. B 11enom copepkanue ydeOHOTO
npeaMera «XHUMHS»  JAaHHOTO  YpOBHS  W3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0ydYarOMIMXCd MHUPOBO33PEHUYECKONM OCHOBBI IS TTOHUMAHUS
bunocodckux uaeH, TakMx Kak: MaTepuaibHOE €JIMHCTBO HEOPraHUYECKOTO U
OpraHUYeCKOro MHupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUNA IMYTEM OSKCIEPUMEHTa U
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJIOTUUECKHUX MpoOieM, a
TaKke mpo0eM cOepeKeHUs SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3aga4  BOCIUTAHMS, Pa3BUTUS U COLMATIM3ALIUU
OOy4JaromMXCcsl TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOSHUS TpeaAMeTa MpeaycMaTpuBarOT (QopMUpOBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pPa3IMUHBIX BHUJOB JEATEJIBHOCTH: pelleHus mpobsieM, TOMCKa, aHajiu3a |
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEN0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenomaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COJIEPKATEIIbHOW XapaKTepUCTUKU ILIeJIed H3y4YeHHUs MpeAMETa HalpaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOAUYECKON TOYKH 3PEHHUS TAKOW ITOAXOJ K OIPEIEIICHUIO LEJIEH W3yYEHUS
peaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
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
OpEernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MPEeArovYTEeHUE
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  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY 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 XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



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 MpeIMETHOM 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. T€OpUsl CTPOEHUS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiraccupuUKAIMK OpraHuYecKux BemiecTB. HomeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C 00pa3laMyd OpPraHUYeCKHX BEIIECTB W MarepuajaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH u 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 TPEICTABUTEIN QJIKEHOB: (U3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi nonumepusainuu). [loaydyeHue CHHTETUYECKOTO
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,
TOpPEHHs] ), MOJyYEHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOLyYeHue u npumenerue. 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 (TEPMUYECKUW, KATATUTUYECKUH), nupoau3. IIpomykTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHHME C 0Opa3lamMu IJIaCTMAacC, Kay4dyKOB U PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWM C AaKTUBHBIMU MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmuuepuHa v TUICHIJIMKOIIS.

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

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
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
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: cocTtaB, KjaccuuUKalus ~ yriaeBoAoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okchma 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 XMMHYECKHE CBOMCTBA Kpaxmasia (TUApoJiu3,
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
okcusmoM wmenu(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.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

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

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB 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 TTOJIMKOHCHCALIHS.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



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

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KIacCH(UKAINs, epUOJUIHOCTb, HAOII0IEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUUYUHBI U €UHUIIB 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 TMPOIYKThl, 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 MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . 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
oOpa3oBaHUsI KOBAJICEHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiarypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKONM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU [IPU XUMUUECKUX PEAKLIMAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
neMoHcTpauus Tabmun «llepuonnueckas cucrema XuMHUecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIBI0 YHHUBEPCAIBHOIO HWHIMKATOpA, PEAKIMH HOHHOTO OOMEHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOJIb30BAHUEM IIOHATUS «MacCOBas
JIOJIs BEILLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUN.



Merambl. [lonoxenne meraioB B [lepuonnyeckor cucTteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaliuil, 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:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAJLIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMK Ha KATUOHBI METAJIIIOB).

Pacuérnpie 3amaun.

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

XuMuA M KU3Hb

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.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuabl JJs 3JIEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC
yaoOpeHus.

XuMHusA U 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIL30BaHHUS MpenapaToB OBITOBOM XMMUU
B IIOBCETHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3€d MpU  U3YUYCHUH  OOIme U
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: Hay4YHbIM (DaKT, TMIoOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAIHOAKTHBHOCTh, MOJICKYJIa, JHEPTETHYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

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

['eorpadusi: MUHEpaNbl, TOPHBIC MOPOJIBI, TIOJE3HBIE UCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUSA
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)XAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(OpPMHPOBAHHOCTh OTBITa IO3HABATENLHON M TPAKTHYECKON JIEATeTbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHUS K MPOLECCY TBOpPUECTBA B 00JIACTU TEOPUU M IPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOLIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUSA, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370poBOro M 0Oe3omacHOro oOpas3a JKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTHM TpPaBWJI HHAMBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30I1acHOT0 MOBEJCHHS B CUTYAlUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIHCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3IuvyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX JKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

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

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

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 NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHHUS, 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 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U 4YeJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEHICHUU TI00adbHBIX TPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIE 3aKITIOUEHHS 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 HCCIIeI0BATEIbCKON AEITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

NEATEIIBHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

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

3HaUMMble Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOydYarommxcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuPuKy METOJ0B MO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopusi, UCCIe0OBaHNE, HAOMIOICHUE, U3MEPECHHE, SKCTIEPUMEHT U APYTHE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH y4eOHbIMH NMo3HABaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

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

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

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



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpPATh OCHOBAaHUA M KpUTEpUU [UIS KIacCU(UKAMK BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3aj/lady, IMPUMEHEHUIO Pa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(OPMAIHIO PA3IUYHBIX BHJIOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



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

mpUOOpETaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMaIMel: TPUMEHATh MEXKIpeAMeTHbIe ((u3udyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

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 MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MTOJIYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHHKAMH TTPH BBHITIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHUS TO3UIIMHA 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
HEOOXOJAMMOCTA KOPPEKTHUPOBATH TpEAjiaraéMblii  ajlroOpuT™M JACHCTBUN mNpu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIH3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJIM XUMHUW B TIO3HAHWUU SIBJICHHU



Opuposbl, B (HOPMHUPOBAHMM MBILUIEHUS U KYyJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pElIeHUs] TPAKTUYECKUX 3314
U DKOJOTM4E€CKHM OOOCHOBAHHOTO OTHOLIEHHS] K CBOEMY 370POBBIO M IPHUPOIHOM
cpexne;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATaOIUe TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTpOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKeleT, (yHKIMOHAIbHAs TpYIIa,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJOTH, YIJIEBOJIOPOIbL,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30M1aCHOM HCIOJIb30BaHUM BAKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MPHU
ONMCAHWM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCAUHEHUM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBATh MOJENIA MOJIEKYJ OPraHMYECKUX BELIECTB Ul WIUIIOCTPALUHA HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrieBoJOpO/bl, KHUCIOPOJ U a30TCOeprKalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA 110
cuctematudeckoir HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHoml, (hopManbaerul, aleTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE 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;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaThb  COCTaB, CTPOCHHE,
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, MypaBbUHAS W YKCyCHas KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIE€BOIOPOJTHOTO
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 BEIIECTBA WMJIM MPOJIYKTa
peaKkIMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OIHOTO M3 MCXOIHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HayYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOIItOACHUE, M3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE),
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 JabopaTOpHBIM OOOPYIOBAaHMEM, a TAaKXKe TMpaBHiIa OOpaIleHUs ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAHUPOBATH M BBINOJHATH XUMHUYCCKHUUN
AKCHEPUMEHT (IIPEBPAIIEHUS] OPraHUYECKUX BEIIECTB MPY HAarpEBaHUM, TOTYUEHUE
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 OOOpPYJOBAaHUEM, TPEICTABIATh PE3YyIbTaThI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJyYaeMyr0 U3 pPa3HbIX MCTOYHUKOB (CpeICTBAa 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 BO3JCHCTBUSA HA >KUBBIE OPraHU3Mbl OMNPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

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

dbopmy.
11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHMS Kypca «OOImas U HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JIsI PEIICHUS TPAKTUUECKUX 3a/1au
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 OpPOWTAIM aTOMOB, HOH, MOJEKYyJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLMUH, PacCTBOpP, DJIEKTPOIUTHI, HEIICKTPOJIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAcCChl BEUIECTB, 3aKOH COXPAHCHMS W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



c(hOpMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTEpHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHblid Tra3, YTJEKHUCIbI ra3, aMMHak, TaméHas
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, HOHHAs, METAJUIMUECKas, BOAOPOIHAS) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

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

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
N. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHS «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.
Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHUYECKHUE PEaKLUU I10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUW COCTABJISITh YPaBHEHHUS pPEAKLUNA pPa3IUUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMHU UAYT J0 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHs] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN 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, IPEBPAIIECHUS 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;

cOPMHPOBAHHOCTh yMEHHUH IUTAHUPOBATH W BBIMIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuy MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MIPU OOpAIlEHNH C BEIIECTBAMHU M JJAOOPATOPHBIM 000pPYIOBaHUEM,
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, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpElICTBAa MacCcOBOMU
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3/JICHCTBUS HA KUBBIE OPTAHU3MBI ONPEICIIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs OOYYaroIIUXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
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

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne ni/m Kourposbuble IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paznea 1. Yraesogopoast
https://videouroki.net/video/my-
1.1 [IpenenvHBIC YIICBOIOPOIB — ATKAHBI 2 0 0 class/
19 HenpenensHple yriieBoOpOABI: AIKEHBIL, 5 0 1 https://videouroki.net/video/my-
' aJIKaJIueHbl, aIKUHbI class/

13 ApOMATHHECKHE YITEBOOPOTE! 2 0 0 https://videouroki.net/video/my-
class/

TIpHPOHBIC HCTOUHHKH YTIICBOIOPOIOB https_://wdeourokl.net/V|de0/20—

14 3 1 0 neft-i-sposoby-eyo-

1 HX TiepepaboTka pererabotki.html
Hroro no paszneny 13
Pa3nen 2. Kuciiopoacoaep:kaniue oprannyeckue coenHeHust
https://videouroki.net/video/21-
odnoatomnye-spirty-

2.1 Crupter. @enon 3 0 0 gomologicheskij-ryad-
nomenklatura-i-izomeriya-
primenenie.html
https://videouroki.net/video/25-

Anpaeruanl. KapOoHOBBIE KUCTOTHI. aldeq|dy-.|-ketor1.y-
2.2 7 0 1 gomologicheskij-ryad-

CrnoxHble 3¢pupbl

nomenklatura-i-izomeriya-
primenenie.html



https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/20-neft-i-sposoby-eyo-pererabotki.html
https://videouroki.net/video/20-neft-i-sposoby-eyo-pererabotki.html
https://videouroki.net/video/20-neft-i-sposoby-eyo-pererabotki.html
https://videouroki.net/video/21-odnoatomnye-spirty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/21-odnoatomnye-spirty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/21-odnoatomnye-spirty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/21-odnoatomnye-spirty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/21-odnoatomnye-spirty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/25-aldegidy-i-ketony-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/25-aldegidy-i-ketony-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/25-aldegidy-i-ketony-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/25-aldegidy-i-ketony-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/25-aldegidy-i-ketony-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html

https://videouroki.net/video/31-

2.3 VYraeBoasl 3 uglevody-monosaharidy-
vazhnejshie-predstaviteli.html
Wroro no pazueny 13
Pa3nen 3. A3oTcoaepikaime opranudeckne coelMHeHus
3.1 AMHHBI. AMUHOKHUCIIOTHL. benku 3 httPS://VIdeourOkl'net/VIdGO/34_
aminy.html
Hroro mo pazueny 3
Pasnen 4. BoicokomoJieKyIsipHbIE COCAUHECHUS
| https://vi Kki.net/vi :
4.1 [Tnactmaccel. Kayuyku. Bonokna 2 psiiviceeLrokl. nethideoiy
class/
Htoro no pazneny 2
Pa3pnen S. Teopernueckue 0OCHOBbI OPraHHM4YeCKOM XMMHH
IIpeamer opranndeckoit xumuu. Teopus https://videouroki.net/video/01-
5.1 CTPOEHMS OPTaHNYECKUX COEIUHEHUN A. 3 predmet-organicheskoj-himii-
M. bytneposa thsos-a-m-butlerova.html
Htoro no pazneny 3
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://videouroki.net/video/31-uglevody-monosaharidy-vazhnejshie-predstaviteli.html
https://videouroki.net/video/31-uglevody-monosaharidy-vazhnejshie-predstaviteli.html
https://videouroki.net/video/31-uglevody-monosaharidy-vazhnejshie-predstaviteli.html
https://videouroki.net/video/34-aminy.html
https://videouroki.net/video/34-aminy.html
https://videouroki.net/video/my-class/
https://videouroki.net/video/my-class/
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. Ilepuonnueckuit
11 3akoH u [lepuoanueckas cucrema 3 0 0 https://videouroki.net/video/1-
' XUMHYECKUX 31eMeHTOB J[. U. atom-slozhnaya-chastica.html
Menneneesa
https://videouroki.net/video/25-
12 Crpoenue BemiecTBa. MHOrooOpasue 4 0 0 klassifikaciya-

' BEIIECTB neorganicheskih-
veshchestv.html
https://videouroki.net/video/14-
klassifikaciya-himicheskih-

1.3 XUMHYECKUE PEAKITUN 6 1 1 TIKaclyan -
reakcij-v-organicheskoj-i-
neorganicheskoj-himii.html

Hroro no pazneny 13

Pa3nen 2. Heoprannuyeckasi xumust
https://videouroki.net/video/28-

2.1 MerTaisl 6 0 1 obshchie-himicheskie-svojstva-
metallov.html
https://videouroki.net/video/34-

2.2 Hemertamist 9 0 1 D
nemetally.html

CBs3b HEOPraHUYECKUX U OPraHUYECKUX https://videouroki.net/video/45-
2.3 p p 2 1 0 geneticheskaya-svyaz-

BCIICCTB

organicheskih-i-



https://videouroki.net/video/1-atom-slozhnaya-chastica.html
https://videouroki.net/video/1-atom-slozhnaya-chastica.html
https://videouroki.net/video/25-klassifikaciya-neorganicheskih-veshchestv.html
https://videouroki.net/video/25-klassifikaciya-neorganicheskih-veshchestv.html
https://videouroki.net/video/25-klassifikaciya-neorganicheskih-veshchestv.html
https://videouroki.net/video/25-klassifikaciya-neorganicheskih-veshchestv.html
https://videouroki.net/video/14-klassifikaciya-himicheskih-reakcij-v-organicheskoj-i-neorganicheskoj-himii.html
https://videouroki.net/video/14-klassifikaciya-himicheskih-reakcij-v-organicheskoj-i-neorganicheskoj-himii.html
https://videouroki.net/video/14-klassifikaciya-himicheskih-reakcij-v-organicheskoj-i-neorganicheskoj-himii.html
https://videouroki.net/video/14-klassifikaciya-himicheskih-reakcij-v-organicheskoj-i-neorganicheskoj-himii.html
https://videouroki.net/video/28-obshchie-himicheskie-svojstva-metallov.html
https://videouroki.net/video/28-obshchie-himicheskie-svojstva-metallov.html
https://videouroki.net/video/28-obshchie-himicheskie-svojstva-metallov.html
https://videouroki.net/video/34-nemetally.html
https://videouroki.net/video/34-nemetally.html
https://videouroki.net/video/45-geneticheskaya-svyaz-organicheskih-i-neorganicheskih-soedinenij.html
https://videouroki.net/video/45-geneticheskaya-svyaz-organicheskih-i-neorganicheskih-soedinenij.html
https://videouroki.net/video/45-geneticheskaya-svyaz-organicheskih-i-neorganicheskih-soedinenij.html

neorganicheskih-
soedinenij.html

Wroro no pazueny 17
Pa3zgen 3. XuMus u ;KU3HL
https://videouroki.net/video/48-
3.1 XuMHSA U KU3HD 4 himiya-i-proizvodstvo-
udobrenij.html
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://videouroki.net/video/45-geneticheskaya-svyaz-organicheskih-i-neorganicheskih-soedinenij.html
https://videouroki.net/video/45-geneticheskaya-svyaz-organicheskih-i-neorganicheskih-soedinenij.html
https://videouroki.net/video/48-himiya-i-proizvodstvo-udobrenij.html
https://videouroki.net/video/48-himiya-i-proizvodstvo-udobrenij.html
https://videouroki.net/video/48-himiya-i-proizvodstvo-udobrenij.html




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer KoHTpobHBI
0 e padoThl

IIpakTHYecku
e padoThI

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipeamer
OpraHM4YeCKON XUMHH,
€€ BOBHUKHOBCHHE,
pa3BUTHUE U 3HAYCHUE

https://videouroki.net/video/01-predmet-

organicheskoj-himii-thsos-a-m-butlerova.html

Teopus crpoeHus
OpraHNYECKuX
coenuHeHuit A. M.
Bbytneposa, eé
OCHOBHBIE TOJIOKEHHUS

https://videouroki.net/video/01-predmet-
organicheskoj-himii-thsos-a-m-butlerova.html

[Ipencrasnenue o
KJIacCU(PUKALINH
OpraHUYECKHUX
BEILIECTB.
Homenkiarypa
(cuctemaruyeckas) u
TPUBUAJIbHbBIE
Ha3BaHMUS
OpraHWYECKHX BEUIECTB

MertaH 1 3TaH —
MIPOCTEUILINE
MPEACTaBUTENN
aJIKaHOB

https://videouroki.net/video/02-klassifikaciya-
organicheskih-veshchestv.html

https://videouroki.net/video/10-alkany-svojstva-
poluchenie-i-primenenie.html



https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://videouroki.net/video/02-klassifikaciya-organicheskih-veshchestv.html
https://videouroki.net/video/02-klassifikaciya-organicheskih-veshchestv.html
https://videouroki.net/video/10-alkany-svojstva-poluchenie-i-primenenie.html
https://videouroki.net/video/10-alkany-svojstva-poluchenie-i-primenenie.html

AJIKEHBI: COCTaB U

https://videouroki.net/video/11-alkeny-

5 . gomologicheskij-ryad-nomenklatura-i-
CTpOEHHUE, CBONCTBA omeriva.html
OTWIEH U TPONUIEH —
6 MPOCTEUIINE https://videouroki.net/video/12-alkeny-svojstva-
MpEeICTaBUTETU poluchenie-i-primenenie.html
AJIKEHOB
[IpakTrueckas pabora
7 Ne 1. «Ilony4yenue
STUJICHA U U3yYEHUE
€ro CBOMCTB»
AnKagueHEl.
byranuen-1,3 u ) ) ) )
vetniGyTamen-1,3. https://wFieouro_I_(l.netIV|deo/13—aIkad|_env—
8 Momyuenye gomolgtheskl|—rvad—nomenklatura—|—
izomeriya.html
CHHTETHUYECKOTO
Kay4dyKa U pe3UHbI
AIKaHBI: cOCTaB U https://videouroki.net/video/09-alkany-
9 CTpOEHUE, gomologicheskij-ryad-nomenklatura-i-
TOMOJIOTUYECKUH PAL izomeriya.html
ANKWHBI: COCTaB U
0COOCHHOCTH
CTPOEHUS,
10 TOMOJIOTUYECKUM pALL. https://videouroki.net/video/16-alkiny-svojstva-
Anerunen — poluchenie-i-primenenie.html
MPOCTEUILINI
npeaACTaBUTECIIb
AJIKNHOB
11 Brruncienus mo https://videouroki.net/video/17-cikloalkany.html



https://videouroki.net/video/11-alkeny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/11-alkeny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/11-alkeny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/12-alkeny-svojstva-poluchenie-i-primenenie.html
https://videouroki.net/video/12-alkeny-svojstva-poluchenie-i-primenenie.html
https://videouroki.net/video/13-alkadieny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/13-alkadieny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/13-alkadieny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/09-alkany-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/09-alkany-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/09-alkany-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/16-alkiny-svojstva-poluchenie-i-primenenie.html
https://videouroki.net/video/16-alkiny-svojstva-poluchenie-i-primenenie.html
https://videouroki.net/video/17-cikloalkany.html

YPAaBHEHUIO
XUMHYECKON pPEeaKIUH

ApeHbI: OEH301 1

https://videouroki.net/video/18-aromaticheskie-

12 TOIyoJs. TOKCHYHOCTB uglevodorody-gomologicheskij-ryad-
apeHoB izomeriya.html
I'eneTnueckas cBs3b ) . . . .
https://videouroki.net/video/19-aromaticheskie-
13 YHICBONOPOIOB, uglevodorody-svojstva-poluchenie-i-
TPUHAIUICHALIIX K primenenie.html
Pa3IMYHbIM KJ1accaM
IIpuponnsie
UCTOYHUKH
YTJIEBOI0PO/IOB:
14 IIPUPOJIHBIN ra3 u https://videouroki.net/video/20-neft-i-sposoby-
MOITYTHBIE HEPTSIHBIE eyo-pererabotki.html
ras3pl, HeQTb U
MPOAYKTHI €€
nepepaboTKu
[IpupoaHbie
HUCTOYHHUKU
YIJ1€BOAOPOIOB:
15 MIPUPOJIHBIN ra3 u https://videouroki.net/video/20-neft-i-sposoby-
MOTNTYTHBIE HEPTSIHBIE eyo-pererabotki.html
rassl, HeTh U
MIPONYKTHI €€
nepepadoTKu
KonTponbhas padota . . i
https://videouroki.net/tests/kontrol-naia-rabota-po-
16 0 pa3feny - i
tiemie-ughlievodorody.html
«¥YTI1€BOAOPOIBD)
17 [IpenenbHble https://videouroki.net/video/21-odnoatomnye-



https://videouroki.net/video/18-aromaticheskie-uglevodorody-gomologicheskij-ryad-izomeriya.html
https://videouroki.net/video/18-aromaticheskie-uglevodorody-gomologicheskij-ryad-izomeriya.html
https://videouroki.net/video/18-aromaticheskie-uglevodorody-gomologicheskij-ryad-izomeriya.html
https://videouroki.net/video/19-aromaticheskie-uglevodorody-svojstva-poluchenie-i-primenenie.html
https://videouroki.net/video/19-aromaticheskie-uglevodorody-svojstva-poluchenie-i-primenenie.html
https://videouroki.net/video/19-aromaticheskie-uglevodorody-svojstva-poluchenie-i-primenenie.html
https://videouroki.net/video/20-neft-i-sposoby-eyo-pererabotki.html
https://videouroki.net/video/20-neft-i-sposoby-eyo-pererabotki.html
https://videouroki.net/video/20-neft-i-sposoby-eyo-pererabotki.html
https://videouroki.net/video/20-neft-i-sposoby-eyo-pererabotki.html
https://videouroki.net/tests/kontrol-naia-rabota-po-tiemie-ughlievodorody.html
https://videouroki.net/tests/kontrol-naia-rabota-po-tiemie-ughlievodorody.html
https://videouroki.net/video/21-odnoatomnye-spirty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html

OJIHOATOMHBIE CITUPTHI:
METAHOJ U DTAaHOJI.
Bomopoanas cBs3b

spirty-gomologicheskij-ryad-nomenklatura-i-
izomeriya-primenenie.html

MHoroaToMHbIE
18 CITUPTHI: https://videouroki.net/video/23-mnogoatomnye-
STUJICHIJIMKOJIb U spirty.html
TIIMLEPUH
@DEeHOJI: CTPOEHHUE
MOJICKYIIBI,
19 ¢busnveckue u https://videouroki.net/video/24-fenol.html
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE
AJbJICTHJIBL https://videouroki.net/video/25-aldegidy-i-ketony-
20 dbopManbaeru 1 gomologicheskij-ryad-nomenklatura-i-izomeriya-
aneTanpaerua. AeToH primenenie.html
OnHOOCHOBHBIE
NpeACIIbHbIC https://videouroki.net/video/27-karbonovye-
21 KapOOHOBBIE KUCIIOTHI: kisloty-gomologicheskij-ryad-nomenklatura-i-
MYypaBbUHAS U izomeriya-primenenie.html
YKCyCHas
[IpakTuueckas pabota
99 No 2. «CpoiicTBa
pacTBopa yKCyCHOM
KHUCJIOTBI»
CreapuHoBas u
OJICMHOBAsI KUCJIOTHI, . . .
https://videouroki.net/video/28-karbonovye-
23 KaK MpeJCTaBUTEIN

BBICIIMX KapOOHOBBIX
KHUCIIOT

kisloty-svojstva-poluchenie.html



https://videouroki.net/video/21-odnoatomnye-spirty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/21-odnoatomnye-spirty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/23-mnogoatomnye-spirty.html
https://videouroki.net/video/23-mnogoatomnye-spirty.html
https://videouroki.net/video/24-fenol.html
https://videouroki.net/video/25-aldegidy-i-ketony-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/25-aldegidy-i-ketony-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/25-aldegidy-i-ketony-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/27-karbonovye-kisloty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/27-karbonovye-kisloty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/27-karbonovye-kisloty-gomologicheskij-ryad-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/28-karbonovye-kisloty-svojstva-poluchenie.html
https://videouroki.net/video/28-karbonovye-kisloty-svojstva-poluchenie.html

Mpbruia kak conu
BBICIITUX KapOOHOBBIX

24 https://videouroki.net/video/30-zhiry-i-myla.html
KHCJIOT, UX MOIOIIIEE
JIEUCTBUE
Crnoxuble 3(upbI Kak
MIPOU3BOHBIC . . .

https://videouroki.net/video/29-slozhnye-

25 KapOOHOBBIX KHUCIIOT. ;

ehfiry.html
[M'uaponu3 ClIoXHBIX
a¢upoB
Kupsr: runponus,
IPUMEHECHUE, . . . L

26 P https://videouroki.net/video/30-zhiry-i-myla.html
OuoJsiornueckas pojib
KHUPOB
VrieBoasl: COCTaB,

KJIacCU(PUKAIIHS.

97 Baxxueiinue https://videouroki.net/video/31-uglevody-
MPEICTaBUTEIIN: monosaharidy-vazhnejshie-predstaviteli.html
TJII0K03a, PPYyKTO3a,
caxaposa
Kpaxmai u nemrroinosa . . .

28 KfKH Do Eme https://videouroki.net/video/33-uglevody-

PHpOZ polisaharidy-vazhnejshie-predstaviteli.html
MOJIUMEPDI
KonTponbhas padbota
0 pazaeny . . . . .

29 KHe1OPOICOTEPSKALLL https://videouroki.net/tests/kislorodsodierzhashchii
« flopozicoaepalt g-orghanichieskiie-vieshchiestva-2.html
€ OpraHu4ecKue
COEIMHEHUS
AMI/IHLII MCTHUJIIaMHUH U . . . .

30 https://videouroki.net/video/34-aminy.html

AHUJINH



https://videouroki.net/video/30-zhiry-i-myla.html
https://videouroki.net/video/29-slozhnye-ehfiry.html
https://videouroki.net/video/29-slozhnye-ehfiry.html
https://videouroki.net/video/30-zhiry-i-myla.html
https://videouroki.net/video/31-uglevody-monosaharidy-vazhnejshie-predstaviteli.html
https://videouroki.net/video/31-uglevody-monosaharidy-vazhnejshie-predstaviteli.html
https://videouroki.net/video/33-uglevody-polisaharidy-vazhnejshie-predstaviteli.html
https://videouroki.net/video/33-uglevody-polisaharidy-vazhnejshie-predstaviteli.html
https://videouroki.net/tests/kislorodsodierzhashchiie-orghanichieskiie-vieshchiestva-2.html
https://videouroki.net/tests/kislorodsodierzhashchiie-orghanichieskiie-vieshchiestva-2.html
https://videouroki.net/video/34-aminy.html

AMMHOKHCIIOTEI KaK
am(poTepHbIC

31 OpraHn4ecKue 1 https://videouroki.net/_v_ideo/36_3-amin_okislot_v-
COEIUHEHMS, UX sostav-nomenklatura-i-izomeriya-primenenie.html
OHOJIOTHYECKOC
3HadyeHue. [lentuanl
benku kak npupoiHbIe

32 BBICOKOMOJIEKYJISIPHBIE 1 https://videouroki.net/video/38-belki.html
COCIMHEHHUS
OCHOBHBIC TOHATHS

33 XUMHAH 1 https://videouroki .net/video/43-iskusstvennye-
BBICOKOMOJIEKYJISIPHBIX polimery.html
COCTUHEHUN
OCHOBHBIE METOIBI
CHUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX 1 https://videouroki.net/video/44—sinteticheskie—
COETMHEHUH. polimery.html
[InacTmaccel, Kayuyku,
BOJIOKHA

OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://videouroki.net/video/36-aminokisloty-sostav-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/36-aminokisloty-sostav-nomenklatura-i-izomeriya-primenenie.html
https://videouroki.net/video/38-belki.html
https://videouroki.net/video/43-iskusstvennye-polimery.html
https://videouroki.net/video/43-iskusstvennye-polimery.html
https://videouroki.net/video/44-sinteticheskie-polimery.html
https://videouroki.net/video/44-sinteticheskie-polimery.html

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie I[IpakTnueckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIC PeCypPChl
padoThI padoThI
XHUMHAYECKHAH 2JIEMEHT. ATOM. . . .
1 DMeKTpOHHas KOHG . 1 0 0 https://videouroki.net/video/1-
JICK' HHasA KOH(PUr Hs .
P ypan atom-slozhnaya-chastica.html
aTOMOB
[Tepunoanueckuii 3aKOH U
[Tepuonnueckas cucrema ) ) ] ]
https://videouroki.net/video/5-pz-i-
XUMHYECKUX 3eMeHTOB J[. U. .
2 1 0 0 pskheh-d-i-mendeleeva-v-svete-
MenneneeBa, UX CBA3b C . ",
> _ ucheniya-o-stroenii-atoma.html
COBPEMEHHOM TEOpHUEH CTpOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX DJIEMEHTOB U ) ) )
WX COETMHEHHA 110 TPYTIaM 1 .https.//V|_deourf)k|.netIV|deo/6— _
HepHozaM. 3HaueH e izmenenie-svojstv-ehlementov-i-
3 ' 1 0 0 ih-soedinenij-v-zavisimosti-ot-
MEePUOINYECKOT0 3aKOHA U nolozheniya-v-pskheh-d-i-
CHCTEMBI XHMHYECKHUX 3JIEMEHTOB mendeleeva.html
J.W. Menneneesa B pa3BUTUU
HayKu
Crtpoenue BemecTBa. XUMUYECKast ) ) )
CBA3D, 6 BIIBI, MEXAHH3MEI https://videouroki.net/video/7-
4 5 ’ ’ . 1 0 0 vidy-himicheskih-svyazej-
BaHHs KOBAJECHTHOM CBS3U. -
0bpaso OBAIICHTHOM CBA3 kovalentnaya-i-ionnaya-svyaz.html
Bonopoanas cBs3b
BaneHTHOCTE. https://videouroki.net/video/10-
5 DNEeKTPOOTPUIATETLHOCTb. 1 0 0 gibridizaciya-atomnyh-orbitalej-

Creneub okuciacHus. Bemtectsa

geometriya-molekul.html



https://videouroki.net/video/1-atom-slozhnaya-chastica.html
https://videouroki.net/video/1-atom-slozhnaya-chastica.html
https://videouroki.net/video/5-pz-i-pskheh-d-i-mendeleeva-v-svete-ucheniya-o-stroenii-atoma.html
https://videouroki.net/video/5-pz-i-pskheh-d-i-mendeleeva-v-svete-ucheniya-o-stroenii-atoma.html
https://videouroki.net/video/5-pz-i-pskheh-d-i-mendeleeva-v-svete-ucheniya-o-stroenii-atoma.html
https://videouroki.net/video/6-izmenenie-svojstv-ehlementov-i-ih-soedinenij-v-zavisimosti-ot-polozheniya-v-pskheh-d-i-mendeleeva.html
https://videouroki.net/video/6-izmenenie-svojstv-ehlementov-i-ih-soedinenij-v-zavisimosti-ot-polozheniya-v-pskheh-d-i-mendeleeva.html
https://videouroki.net/video/6-izmenenie-svojstv-ehlementov-i-ih-soedinenij-v-zavisimosti-ot-polozheniya-v-pskheh-d-i-mendeleeva.html
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6 3 ;
KOJUIOHUIHBIE pacTBOpBL. MaccoBas dispersnye-sistemy.html
JI0JIs BEILIECTBA B pacTBOPE
Kinaccudukamnus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCAVHEHUM. https://videouroki.net/video/25-
7 T'enetuyeckas cBs3b klassifikaciya-neorganicheskih-
HEOPraHUYECKHUX BEIIECTB, veshchestv.html
Pa3IMYHBIX KJIACCOB
Kiaccudukanms XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U ) ) ]
o https://videouroki.net/video/14-
OpFaHI/IquKOI/I XUMHUHA. 3aKOH - . .. . ..
klassifikaciya-himicheskih-reakcij-
8 COXpaHEHHUs MacChl BEIIECTB; ; .
v-organicheskoj-i-
SAKOH COXPAHCHITT 1 neorganicheskoj-himii.html
MpEBpALICHHS SHEPTUHU TIPU
XUMHUYECKHUX PEaKIHIX
C https://videouroki.net/video/16-
KOpOCTh peakuuu. OO6paTumbie - . "
9 ca X ccKoe skorost-himicheskih-reakcij-
KIITNHN. HNMHNYCCK . .
peakn faktory-vliyayushchie-na-skorost-
paBHOBECHC himicheskih-reakcij.html
[IpakTnueckas padora Ne 1.
10 «BnusgHue pa3nuyHbIx GaKToOpoB
Ha CKOPOCTh XUMUYECKOMN
peaKIm
DNEeKTPOIUTHYECKAS https://videouroki.net/video/20-
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12 1 5 okislitelno-vosstanovitelnye-
OHATHE 00 SICKTPOIH3C . reakcii-klassifikaciya-ovr.html
pacIuiaBoOB U PaCTBOPOB COJIEH
KOHTPOJIbHAS paboTa 1o pasiel https://videouroki.net/tests/kontrol-
13 T p P p Y naia-rabota-tieorietichieskiie-
«TeopeTnueckne OCHOBBI XUMHUH» osnovy-khimii-variant-2.html
MerTamisl, UX ITOJIOKCHHE B
[Iepnonnueckoii cucreme
14 XAMHYECKUX d1eMeHToB /I, . https://videouroki.net/video/27-
MenzeneeBa 1 0COOCHHOCTH metally.html
cTpoeHus aromoB. O01ue
(u3nuecKkre CBOMCTBa METAIIOB
CrutaBbl METaJIOB. https://videouroki.net/video/28-
15 DNEKTPOXUMHUYECKHUN PsiJL obshchie-himicheskie-svojstva-
HaTPSKEHHH METAIIOB metallov.html
XUMUYECKHE CBOMCTBA
16 BOKHEUIIINX METAJUIOB (HATPUIA, https://videouroki.net/video/32-
KaJlnii, KaJIbIIHi, MarHui, himiya-s--r-ehlementov.html
QIIOMUHUN) U UX COCTUHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, https://videouroki.net/video/33-
MEIU U UX COSIUHEHNH himiya-d--f-ehlementov.html
18 XHWMHUYECKHE CBONCTBA IIUHKA, https://videouroki.net/video/33-
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19 [IpakTuueckast padora Ne 2.
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nemetally.html
MeneneeBa 1 0COOCHHOCTH
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21 HEMETaJIJIOB (Ha puMepe himiya-nemetallov-viia-
KMCII0pofa, cephl, hochopa u gruppy.html
yriiepoa)
. https://videouroki.net/video/37-
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22 . himiya-nemetallov-via-
CepBl U UX COCTMHCHUM
gruppy.html
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HEMETaJIJIOB M UX COeTNHEHUI gidroksidy-vodorodnye-
soedineniya.html
O06o0011eHNe U cUCTeMaTU3aIUs ) ) )
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3HaHui 1o Teme «Hemeramiey. . .
soedineniya-nemetallov-oksidy-
26 Boruncnenus no ypaBHeHUsIM i X
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XUMHUYCCKUX pCaKIuu U soedineniva.html
TEPMOXUMHNYCCKUC paC‘-IéTI)I
27 [IpakTnueckas padora Ne 3.
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28 1 naia-rabota-po-tiemie-niemietally-
«Metamael» 1 «Hemeramis
9.html
Heoprannueckue u opraHndeckue https://videouroki.net/video/41-
29 KucioThel. Heopranndeckue u 1 organicheskie-i-neorganicheskie-
OpraHUYecKHe OCHOBAHUS kisloty.html
AmdoTepHbIe HEOPTaHUYECKUE U
OpraHUYECKUE COCTUHEHUS. https://videouroki.net/video/43-
30 I'enernyeckas cBA3b 1 organicheskie-i-neorganicheskie-
HEOPraHUYECKUX U OPraHUYECKHUX osnovaniya.html
BEILIECTB
Poib xuMun B 00ecIieueHHN . . .
. . https://videouroki.net/video/50-
IKOJIOTHYECKOH, SJHEPTeTUICCKOU . )
31 . 1 himiya-v-selskom-hozyajstve-
M IUIIEBOI 0€30I1aCHOCTH, .
bytu-medicine.html
paSBI/ITI/II/I MCEOUIINHBI
[IpencraBnenust 06 odmMX ) . .
S — https://videouroki.net/video/46-
32 i pHHi 1 himiya-i-proizvodstvo-sernoj-
HpOMI’IUHmeHHOFO fomyaenmA kisloty-i-ammiaka.html
BAXXKHCUIIINUX BCIICCTB
UeoBeK B MUDE BELIECTS H https://videouroki.net/video/49-
33 p 1 himiya-i-proizvodstvo-
MaTepHasoB ;
olimerov.html
https://videouroki.net/video/48-
34 XUMHS ¥ 37J0POBbE YEIOBEKA 1 himiya-i-proizvodstvo-
udobrenij.html
OBIIEE KOJIMYECTBO YACOB I10 34
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