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PABOYASA ITPOT'PAMMA

yueOHOro npeamera « XuMHus»

s ooygarommxest 10-11 kmaccoB



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MTPOrpaMMbl CpEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomiaBaHus
y4yeOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
@epnepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoOAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUS O00YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aiia 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTAaBHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJEpKaHUs, Pe3ylbTaToB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYKUT 3aBEpUIAIOUIMM 3TallOM peaju3allid  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpEeJHEro o0Iero oOpa3oBaHusl CPEACTBAMU Yy4EOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme MO XMMUHU € Y4ETOM CHEHM(PUKH HAYKHM XUMHH, €€ 3HA4YCHHUS B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HH OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1efnell M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparun.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio poJib B
COBPEMEHHOW IUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJa B (POPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YEJOBEKa, KOTopoe (OopMHpYyeTCs B XMMHUHM Ha OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYPbI, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaXJIoro uieHa oOmectBa. CoBpeMeHHas XUMHUs KaKk Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOIIMMHU IEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4arommuxcs, HEOOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0Opa30oBaHus B Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHWM MO HEOPraHWYECKON XMMUU (C BKIIOYEHHWEM 3HaHUM U3 00Iel XuMUU) U
opraHnyeckol xumuu. @opMUPOBAaHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3yYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro wmarepuaja u OOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpUBaOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuHu BemiecTB. CBelneHUs 00 H3ydaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUHU — OT YIJIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckol XWMHUHU IOJIyYarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lon HOBBIM yriom 3peHusi B mnpeameTe «XUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMcs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEeHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W MPUMEHCHHUM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TPUKIAHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3M XUMHUU C
JIpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IO3HABATEIHHOW U MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKA OCMBICIUBATH MHGOPMAIUIO U
NPUMEHATh € A TIOTIOJHEHWS 3HAHWH, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1a4u. B 1enom coaepkanue yaeOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopMupoBaHUE y OOYyYarOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
bunocodhckux maeH, Takux KaK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro H
OpraHU4YeCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM U
CTPOCHHEM, TI03HABAaE€MOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYM MEXKIy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJOTUUECKUX Mpodiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOy4YaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpPEeIMeTa MpeaycCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUN, HUMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMbITa IPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B TO3HAHUU
XUMUH.

B mpakTtuke mpenomaBaHWs XWMHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUN
COZIEPKATeIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJAMYECKOW TOYKHM 3PEHUSl TAaKOM MOJXOJ K ONPENENCHUIO LeNed U3y4eHUs
MpEeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISIMH HM3yYeHHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HaHUHA KaKk BaKHEHIIeH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIECTB M XUMWYECKUX pEaKIii, HEOOXOAMMBIX I TMPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OJKCIEPUMEHTa, COONIOJCHUEM  TPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpefaHero olmiero oopasoanus. CeroaHs B
MPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHM OTHAETCS  MPEATIOUTCHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJCIONIET0 HE
HAaO0OpOM 3HaHWH, a (YHKIMOHATBFHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCATbHOU >KH3HU
JUTSL pETIeHUS TPaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XUMHS» JIOMUHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanTanusi 00yJarommxcsi K yCIOBUSM TWHAMUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBS3AHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMMXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHanu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpash 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XHUMHH, a TakKXkKe JJIs OICHKH C TO3MIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIIBHO MPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIC HH(POPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW |
HAY4YHO-TTOMYJIIPHON HH(POPMAIH XUMHUYIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHUE U PA3BUTHE Y 00YJAIOITUXCS aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJF0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUNA XHMHYECKOTO
9KCIIEPUMECHTA,;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHCTUYECKOM
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW POJM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMoOHaIBFHOTO MPUPOJIOIOIBE30BaHNS, TIOTIOTHEHUS SYHEPTETUICCKIX PECYPCOB U
COXpaHEHHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUS K TPHUPOJIE M CBOEMY 3JI0POBBIO, a TaK)Ke IPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TOJYYCHHBIX 3HAHMHW IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOr0 YPOBHS BXOIWT B COCTaB MPEIMETHOM 00sacTH «EcTecTBeHHO-HAyYHBIC
IPEIMETBDY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero oomero oopazoBaHus, cocrabisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Te€Opusi CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TTOJI0KEeHUS. CTPYKTYpHBIE (HOPMYIIBI
OpPraHMYEeCKUX BemecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJUHAPHBIC U KPATHBIE CBSA3U.

[IpencraBnenue o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OPraHUYeCKUX COEAMHEHUN (CHUCTeMaThyecKas) W TpUBUAJIbHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl W3YyYE€HHUS BEIIECTB W WX NPEBPAILICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJEHUE U
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKAaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3amelnieHUuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUINE TPEICTABUTENN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUJpaTallUM, OKUCICHUS U
MOJIMMEPU3AIINH ), TOTyYCHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonumepusaiuu). [loaydyeHre CHUHTETUYECKOTo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUHN psill. AllCTUIICH
— TPOCTEUINHMIN MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUS, FaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs]), MOJyYeHUE U TPUMEHEHHUE.

Apennl. ben3on: coctaB, cTpoeHue, QpU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakuuu TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1you:
cocmae, cmpoeHue, ¢uauueckue U  XuMmuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMyeckas CBsI3b MEXKIYy YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblli ra3 W HOIyTHBIE
HeTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenune. CrocoObl mepepadoTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKH), muposn3. IIpoayKTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedpte» u  «Yromp», MoOIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUUECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €rO CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienydss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WM NPOAYKTa PEAKLHUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranuyeckue COeJUHEHUS

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M DJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHMHYECKHE CBOWCTBA (peakUMd C AaKTUBHBIMU METaJlJIaMHU,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BomopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO ILEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa v TUICHIJIMKOIIS.

deHoM: CTpOCHHE MOJEKYJbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnerugpl U Kemowuwvl. DopManmpaeruy, aneTanbACTHIA:  CTPOECHUE,
¢usznyeckue U XMMUYECKHE CBOICTBa (peakUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAs U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), noaydyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOTHl KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. [uuaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiicaxapubl). ['oko3a — nmpocTeimuii MoHOcaxapu/l: 0COOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBa (B3aMMOJIECUCTBHE C
ruapokcunom Menu(Il), okucienne ammuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue kpaxmalna U
Heunoo3bl.  PU3NYEeCKWEe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
MpPOBE/ICHUE, HAOJIOJICHHE W ONMHCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBLIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCICHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(Il), B3zammopeicTBHE Kpaxmalia C HOIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaliue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKue coeAruHeHus. Puznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe ruiuHa). buonornueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaIlCHUM:
HaAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpalusi OEITKOB MIPH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPHU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3Yy4YEeHHUs BEHIECTB W HMX IPEBpallCHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanu3zanust MexXnpenMeTHbIX CBSI3el MPU U3YYEHUU OPTaHUYEeCKON XMMHU B
10 xjacce oCyIIeCTBISIETCA uepe3 HCIOJb30BaHUE Kak OOIIUX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiacCH]UKalMs, TepUOIUIHOCTb, HAOIIOICHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU YypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUYMUHBI U SAMHUIIBI X U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
PECYPCBHIL.

TexHonorus: MNUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHMTAHUS,
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
000JI0uKa. DHEpPreTuuecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKkoro 3akona u Ilepmogmyeckoil Cuctemsl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU TepHOJaM.
3HaYCHUE NEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsS KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELECTB OT THUIIA KPUCTALIMYECKON PEIIETKN.

[lonaTe O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudpukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHX BELIECTB,
IIPUHAJIEKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumnyeckass peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUU [IPU XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iMuHBIX (akTopoB. OOpaTUMbIE
peakiuu. XUMHYECKOE paBHOBecre. @PaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutnyeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMHueckux 3neMeHToB /. U.
MenneneeBay, M3ydeHHE MOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIOJeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3joXKeHUE NepoKcHuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO OOMeEHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BnusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh
XUMHYECKOW pEAKLIN.

Pacuérnble 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKHMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yrmepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.



Meramel. [lonoxenune meramoB B llepruoanyeckor cCUCTEME XUMHUYECKUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JECKTPOHHBIX 000JIOUYEK
aToMoB MeTayuioB. O0mme ¢uzndeckue cBoiicTBa MeTalioB. CIlaBbl METAJLIOB.
DNEeKTPOXUMHUUYECKUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

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

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3Y4YCHUE KOJUISKINH «MeTayulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJIEHWEe M OIMCaHHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C PacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BemiecTBa WM 00BbEMA ra3oB IO U3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, SHEPreTHYECKON W IMHIIECBOM
0€301MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJYYECHUS Ba)KHEHIINX BEIIECTB.

YenoBeK B MHUPE BEUIECTB W MaTEPUATIOB: BAXKHEUIINE CTPOUTEIIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JIJs 3JEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusa W 3J0pPOBbE YEJIOBEKA: IpaBWJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmia 0E30MIaCHOT0 MCITOIh30BAHUS MpenapaToB OBITOBOM XHUMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHble CBA3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEHUH oOOmed
HEOpraHnveckord xuMuu B 11 Kilacce ocylIecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiaccUupuKaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUs, Macca, aToM, JEKTPOH, POTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUaJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHUIIICBAS
IPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pHaJIOB,
AIIEKTPOHHASI TPOMBIIIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJIJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHo-MeTOoIu4Yecko OCHOBOM A
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBETCTBHUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIHUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXxcs PYyKOBOJCTBOBAaTHCS B CBOEH
JeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMHd POCCHMCKOro Tpa)kIaHCKOIO OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpa)karoT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEILHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOyuJaroluxcs Mo pean3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HAHMS 00YYAIOIUMUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTyMEHTHI IPYTUX MPU aHAIHU3E PA3IUNYHBIX BUJIOB YUEOHOH 1eATEIHHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOIO OTHOLICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCJIEIUIO
OTE€UYECTBEHHOMN XHMUM;

YBOXEHHUST K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B IMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e MHQOpMaLMU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU,;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUU 3THX
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOoBOro u 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwi 0Oe30MacHOTO OOpallleHUs C BElIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHHS B CUTYAlUsIX, YIPOXKAIOIMIMX 30POBBIO U KU3HHU JIOCH;

OCO3HAHUSI TOCJICICTBUN W HENPHUSITUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NeSATEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTU€ B PEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHOM CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONMPUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS NPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HUX;

HaJIMYusl PaA3BUTOrO 3KOJIOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSATH UCOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

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

MOHUMAHUsl CHeNUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJTOCTHOTO
MpeCTaBICHUs] 00 OKpYXKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU MpoOJieM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM POJHU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH I100adbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTUYECKON 0E€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, OOCCIEYCHUH YCIOBUN
YCHEUIHOTO TpyAda M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOrOo YjeHa
00IIIEeCTBA;

€CTEeCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJy4aeMble 3HAHUS JUIsl aHAJIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHHS IS
peleHus mpoOiieM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax MpodhecCuoHaTbHON

JESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIrO MpeaMeTa «XUMHUs» Ha
YpOBHE CpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HAQYUMBbIE  JUIS dbopMuUpOBaHUS ~ MHUPOBO33PEHUS  OOydYarOlUXCs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuuuky MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCIE0BAHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOM KOMITETEHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4JaromMxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MMO3HABATEIBHON M COLMAJIBHOMN MTPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH UM  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicCTBHS:

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

ONpEAEsATh LEJNU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEILHOCTU C OCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIUJICHHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM U YCTAHABIMBATH MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS IJI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pPacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICNIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHUYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCJIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPHU3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuuu;

dbopMyIUpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIIOAATh 32 XOJ0M
MpoIiecca, CaMOCTOSATEIIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEILHO JOCTOBEPHOCTH PE3YIhTATOB UCCIICIOBAHMS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpuOOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATEIIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIPaBOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYMBOCTD;



bopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3NMUYHBIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIMU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO TUIIA;

mpUOOpeTaTh OIBIT KCIOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMY  HIPEACTABICHHUS
nHpopMmarmu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWH(GOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMBI B XOJE IHAIoTa W/UiH
JUCKYCCUHU,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEl pe3ybTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIILHO I COBMECTHO CO CBEPCTHHKAMU TTPH BBITIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI MO UCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIIATH CBOIO ITO3HABATEIHHYIO
NeATEIbHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBAaTH U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TpEIjIaraéMblii ajaroputT™M JACHCTBUN mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ady, BbIOMpaTh Haubosee
3¢ dexTUBHBIN Ccroco0 HMX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JIEATEILHOCTH HAa OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUUW B TIO3HAHWUW SIBJICHHUU



npupoAsl, B (QOPMUPOBAHUU MBIIUIEHUS U KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOUIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHUS (XUMHUYECKHI AJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKAsI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAS TpYIIIa,
pajKai, U30MEpHs, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ M a30TCOJAEpXKAIIME COEAMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aK0OH cCOXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHUYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEAECHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30M1aCHOM HCIOJIb30BaHUU Ba)KHEHIIMX OPraHUYECKUX BEUIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPAILICHUIN OPTraHUYECKUX COCANHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYECKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETN MOJIEKYJ OPraHUYECKHX BEUIECTB JJI WJUIKOCTPALUHU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJICKHOCTh HM3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpEeAcTIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKalliue
COEIMHEHUS, BBICOKOMOJICKYJIAPHbIE COEJUHEHHMS), JlaBaTh WM HAa3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIIBHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (hopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsA KUCJIOTA, IIIH0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3M B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIC U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATh TOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11 0ObsICHEHNS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacCChl BEIIECTBR;

chOpPMHPOBAHHOCTh ~ YMCHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKMX BEIIECTB (METaH, 3TaH, JTWUJICH, IPOIMICH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmnepyH, GEHoJ, aleTaNbIeTH I, MypaBbHHAS W YKCYCHAasl KHCJIOTHI, TIIFOKO3a,
KpaxMall, [eJUII0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTII€BOIOPOIHOTO
Chlpbs (HE(QTh, NOPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYMCICHUS II0 XHUMHUYCCKUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOIYKTa
peaKkIMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIM IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUSI, UCIOIB3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIOACHNE, N3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHSATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSAMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAaHUPOBATh M BBINOJHATH XUMHUYCCKUUN
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJIyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB NPU HArpeBaHWHU, I[BETHBIC pPEaKIuu OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpaIlleHUH C
BCIIECTBAMH M JTAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u GopMyIUpPOBaATh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJydYaeMyr U3 Pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHeT U ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJIOAaTh  TpaBWJIa  AKOJOTHYECKU
11e71eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMasi cMbIca mokaszatens [1JIK, mosicHaT, Ha mpuMepax crmocoObl
YMEHBIICHUSI W MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBUS HAa OPraHU3M
YEJI0BEKA,

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHUYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3amucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SBIICHUHU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs] MPAKTUYECKUX 3a71a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAralIINe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJla, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAsS, METANTNYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHUYECKAsE IUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOM peakiuv, XMMHYECKOE€ DPaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIPHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XAapaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHMI HCIOJIH30BATh XUMUYECKYI0 CHMBOJHKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEENISITh BAJICHTHOCTDh M CTETIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOAHAsS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKON PEmETKH KOHKPETHOTO BEILECTBA (ATOMHAs, MOJIEKYJsIpHasi,
WOHHAs!, METAJUIMYECKAs), XapaKkTep Cpebl B BOJAHBIX pacTBOpPaxX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEAEIEHHOMY KIaccy/Tpyrie
COEMHEHMH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PacKpbIBaTh CMbICI MEPUOANYECKOro 3aKoHa /1.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB |1—4 mnepuonoB llepmonnueckoil cucTeMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ysl TOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHI, OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COCJUHEHUI
1o nepuoaam u rpynnam llepuonnueckon cucrtempl XUMHUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMH
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIU;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XMUMHUYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEIIECTB, TEILIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHS JJIEeMEHTOB, 0OpaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHbIE YPABHEHUS pPEaKlUii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLIMU UAYT IO KOHIIA;



c(OpPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3UYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKpPBIBAaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3NIUYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUIECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOLIMX HAay4YHBIX MNPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MTPaBUIa MOJIb30BAHUS XUMHUYECKOM
MOCy/I0Ol U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3jio’KeHHEe TMEePOKCHA BOAOPOJia B MPUCYTCTBUU KaTalU3aTopa,
ONpEJENeHNe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuy MOHHOTO OOMEHA, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHYECKOIO HKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peEaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUYECKH aHAJIU3UPOBATH XHUMHYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  TpaBUJia  AKOJOTHYECKU
1eecoo0pa3Horo TMOBEJICHUS B OBITY W TPYJIOBOH JACATEIBHOCTH B IIENAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHAT, Ha mpuMepax crocoObl YMEHBIICHUS H
MPEIOTBPAIICHUS UX BPEIHOIO BO3ICMCTBUSI HA OPraHU3M Y€JIOBEKa;

JUIs O0yYaroIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHOAIINX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa mis 3anucu XuMHYeCKuX

dbopmy:.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI pecypenr
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIe YrIeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHble yriieBOAOPOIbL: AJIKEHBI, 6 |
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Paszgea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 3
32 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upsl
3.3 VYrieBojibt 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCHOTHL. benku 3
Hroro no pazgeny 3
Paspnen S. BeicokoMoJIeKy/IsipHbBIE COeAUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne n/m P Konrpouabusie IIpakruyeckue (uupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BeniectBa. MHoroo6pasue 4
' BEIIECTB
1.3 XUMUYECKUE PeaKIuu 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Meraibl 6 1
2.2 Hemeranisl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHHUYECKUX ’
’ BEILIECTB
Hroro no pasgeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XUMHS U KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoaknsie — IpaxTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoThI pecypenI
| [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTrpoeHns OpraHM4eCcKUX
2 coenunennii A. M. byrnepoga, eé 1
OCHOBHBIE T0JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucTemaruyeckasl) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMUYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJIKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTHIIEH U IPOIHJIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJTKEHOB
g [Tpaktruyeckas padora Ne 1. «Ilomyuenue | |
STWJIEHA U U3yYEHHUE €T0 CBONCTB
Ankanuensl. byranuen-1,3 u
9 Metunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U OCOOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

1 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHOB

13 I'enernyeckas CBSA3b yII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHBIE ICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
IIpupoaHble HICTOYHUKH YTIIEBOAOPOOB:

15 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KontponbHas pabota no pasaeny
«YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 OnHOOCHOBHBIE IIpe/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

22 ITpakTuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIoIIIee JeiicTBIe
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX
a¢upoB

%6 XKupsl: THIPOIN3, MPUMEHEHHE,
OMOoJIOTHYECKast POJIb KHUPOB
VYrneBoabl: cocTaB, KiaccuPUKaIus.

27 Baxkueiimme npenctaBuTeNn: IIIOK03a,
bpyxTO3a, caxaposa

)% Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPBI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepsxkaiiyue opraHu4ecKue
COCITMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC

31 OpraHUYEeCKUE COCANHEHUS, UX
Ouosorudeckoe 3HadeHue. [lentuabt

1 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

3 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOILI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoThI pecypen

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CHUCTEMa XMMHYECKUX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEH CTPOCHMS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM v nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOoB J[.J. MeHaeneeBa B
pPa3BUTUU HAyKU

Crpoenue BemecTBa. XUMHUYECKasi CBSI3b, €€

4 BU/IbI; MEXaHU3MbI 00pa30BaHUs 1
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O NTUCTIEPCHBIX CHCTEMAX.
6 HcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI. 1

MaccoBas 107151 BEIIEeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eneTnueckas
CBSI3b HEOPTaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHMYECKHUX PEAKLHAX

Ckopoctb peakiuu. O6paTuMble peakiuy.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas padbora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. I'maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anexkTponuse
pacIiaBoB U paCTBOPOB COJIEH

KontponbHas paboTa mo pazaery
«TeopeTnueckne OCHOBBI XUMHUU»

14

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
CHCTEeME XMMHUYECKUX deMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HAaTpUH, Kaaui, KaJbluid, MarHui,
QITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COCTUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertannen»"

20

21

22

Hewmeramibl, UX Mojg0XeHUE B
[lepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB JI. . MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckKue CBOMCTBA HEMETAIIIOB.
ANoTponus HEeMETaJIoB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKUE CBOMCTBA TrAJION€HOB, CEPhI U UX
COEIMHEHU I

23

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COETMHEHUN

24

25

XUMHUYECKHE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

[IpuMeHeHne BaXKHEUIINX HEMETAUIOB U UX
COCIMHEHU

26

O0001IeHrEe ¥ cUCTEMAaTH3alUs 3HAHUHI 110




TeMe «HemeTamwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTruyeckas pabora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"HemeTansl"»
KontponbHas padora o remam «MeTtaibh»

28 u «Hemeramnsny/Beepoccuiickas 1
poBepouHas padboTa

29 Heoprannueckue 1 opraHn4eckue KucyioThl. |
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuydeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BELIECTB
Ponp xumMun B 00eciedeHNU SKOJIOTHYECKOM,

31 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 0OIMMX HAYYHBIX

32 MIPUHIHUIIAX TIPOMBIIUIEHHOTO MTOIy4eHUS 1
BaKHEUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XuUMUA U 370pOBbE YETOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumust, 10 xmace/ I'abpuensia O.C., OOmIecTBo ¢ OrpaHuueHHON
OTBETCTBEHHOCTHIO «IPODA»; AkumonepHoe o0mecTBo «M31aTenbcTBO
«IIpocsemenue»

» Xumus, 11 xmace/ I'a6puensia O.C., OOmecTBo ¢ OrpaHUIeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBeieHue»

METOJJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

Brenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumusi Metoauueckoe nocooue —
0a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XMMHUs B TECTaX, 3ajadax,
ynpaxkHenusix. 11 kimace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas
kHHra it yautess». Yacts 1 — M.: Ilpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Beaenckas «Xumus 11 knacc: HactonbHas
KHUTa 11 yuuteas». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, .I'.OctpoyMoBa «3agayu 1o XUuMUU U
crocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHbie MIaHbl 10 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpan» Yuurtens 2018roz.

8. M.A.Pa6oga, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, - M.:
Ox3ameH, 2019r.

9.9. O.C.I'abpuensn, U.I".octpoymoB «XUMUYECKUN HKCIIEPUMEHT B 11KOJI€ 11
kiace»; - M.: Ipoga. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NMHTEPHET

Brenurte _ Bregurenanusiehttp:// www.chemnet.ru I'azeta «Xumus» u cait njis
yauTens «5 uay Ha ypOK XUMHM»

http://him.1september.ru Enunas xomnexuust L{IOP: IlpeameTnas kosuiekius
«XUMHUD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbIE
skcrnepuMenThl: xumus. Komnekius Poccuiickoro o61ieo0pa3oBaTeIbHOTO
nopTana



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

http://www alhimik.ru Beepoccuiickas onumIiiaia mMKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranuueckasi XUMHs: JJIEKTPOHHBIN YU4EOHUK IS
CPEITHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJCKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUTEHK: XUMUS
http://www.chemistry.ru JIuctaHlMOHHAs OJTUMIHAA TIO XUMHH:
TEJIEKOMMYHUKALMOHHBIA 00pa30BaTENbHBIN MPOEKT



