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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 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yuebHoro npeameta «Xumus» 151 10—12 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOoro oOpa3oBaHMsl. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEAHEro o0Iero oopa3oBaHusl CPeiCTBAMU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1efell M NPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

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 IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMHsI Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMU IEJNSIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepkanue npeamera «Xumus» (10—12 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, MPOJIOJHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOI HAyKH: CHCTEMaA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. (CBeleHHUd 00 HU3y4aeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 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 CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpWBaeTCsT H3Y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUsA
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JIOTUYECKHUX IMO3ULIHMN,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMCHCHHH, a TAKXKE O XUMHUYECKHX PEAKIHIX, UX CYITHOCTH U
3aKOHOMEPHOCTSX MpOTeKaHus JomnojHsercs B Kypcax 10, 11 m 12 kiaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
IpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IMO3HABATEIBHOW U MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XHMHEW, KPUTUYECKH OCMBICIMBATHL WH(OOpPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYAIOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsI MOHUMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMM MEXKIy HOBBIMH (akKTaMU U TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4JaronmMxcsi MPUHATHIE MPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MHGOPMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeIHEero o0111ero 00pa3zoBaHus, Py ONpeeIeHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITEIIbHOCTH YeJIOBEKa W KaK OJHOTO U3 KOMIOHEHTOB MHPOBOUW KyJbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =12 ki1.) ABnsIOTCS:

e (opmMupoBaHMe CHCTEMBl XUMHUYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB W XHUMHYECKUX SIBJICHUH,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepxaTelbHas XapaKTepUCTUKA LIeJIel U 3a/lay U3y4CHUS
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MPEeArovYTEeHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTHUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTHBHOTO NOJIYYEHHS 3HAHUU W NPUMEHEHUS UX B PEAIBHOW >KM3HHU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE I Pa3IMYHBbIX BHJIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKU C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HECHHBIMH MTOTPEOHOCTSIMH, UCITOIH30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW |
HAY4YHO-TTONYJISIPHON HH(POPMAIIMH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMoOHaIBFHOTO MPUPOIOIIOIE30BAHMUS, TTOTIOTHEHHUS SHEPTETUICCKUX PECYPCOB H
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKe NPUOOPETCHHS OIbITa
UCIIOJIb30BaHUS TIOJIyYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEIICHWHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOr0 YPOBHS BXOIWT B COCTaB IpeIMETHOW oOnactu «EcTecTBeHHOHAY4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YUYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero obiero oopaszoBanus, cocrapiser 118 gaca: B 10 kiracce — 36 gaca (1
yac B Hezienmo), B 11 kimacce — 36 yaca (1 yac B HeZei0).

B 12 knacce — 36 gaca (1 wac B Hezemro).






COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCKUX BemecTtB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXHEUIIINX MPEICTABUTENECH KIACCOB OPraHMYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHHS), HAXOXKICHHWE B TMPUPOJE, IOJyYEeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUUECKUHN psill. AllETUIICH
— 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 HUTPOBAHUSA), MOJyYeHUE U TIPUMEHEHHE. 10.1)0:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



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 (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTkyu He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoJoponHble CBS3U MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAas peaklys Ha MHOIOaTOMHbIE CHUpThl). [lelicTBue Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

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

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyecKkue U XMMUYECKHE CBOMCTBa (peaklLMM OKHCIEHUS U BOCCTAHOBIICHUS,

KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TepuuKaiim), moayyeHue u IpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€UM IPU U3YYECHUU OPTraHUYECKOM XUMHUU B
10 kmacce OCYIIECTBIISIETCSI 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €eCTeCTBEHHO-



HAYYHBIX MOHATUH, TaK U TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
NPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHsl, aHAIN3, CUHTE3, KiacCH(UKALUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

dusuka: MaTepus, OSHEprus, Macca, aToM, OJJIGKTPOH, MOJIEKYJIa,
OHEPIreTUYECKUN YpPOBCHb, BEIICCTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE
BEIeCTBa, (PU3MUCCKUE BETUYUHBI M SMHHIIBI X U3MEPEHHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
doTocuHTE3, OWOJOTHYECKH AaKTUBHBIC BellecTBa (OCIKH, YTJIEBOIBI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMAaeMbIC, TOIUIHBO,
pPECYpCHI.

TexXHOJIOTHS: THIIEBbIC MPOAYKTHI, OCHOBBI PAallMOHAJIBLHOTO ITHTAHUA,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KJIACC
OPTAHUYECKASA XUMUA

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckue M XHWMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJIa M 3TaHOJIa Ha OPTraHu3M YellOBeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

®deHoJ: CTpOCHHME MOJIEKYJbl, (PU3NYECKHUE M XHUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.



CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. ['naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb KUPOB.

YrineBomel:  cocTaB, KilacCHUKAIMSA ~ yrieBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’XKEHME TIJIIOKO3blI), HaXOXJIECHHUE B MPHPOJE, MPUMEHEHUE,
ounonornyeckas poiib. Potocunre3. pykTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnmiono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmala U
neuono3sl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (THUIpOJIu3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIEePUMEHTANIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3anaumn.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa MM MPOIYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WIIM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuirHAa). bronornyeckoe
3HaYeHHE aMUHOKHUCIOT. [lenTusr.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OCIIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYSCTBEHHBIC PEAKIINHU Ha OCJIKU.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUU OCIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETCHb MOJIMMEPHU3AIUH, CPEAHSS MOJEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHIECHCAITHS.



OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanus MEXIpPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
11 xnacce OCYyIIECTBISETCS Ye€pe3 HCIOJIb30BAaHUE KAaK OOLIUMX ECTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W NOHSITUH, SBISAIOIINXCS CUCTEMHBIMHU IS OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccu(ukaIus, nepuoJuIHOCTb, HAOIIOACHHUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOACIIMPOBAHUE.

@dusuka: Marepus, JHEpPIrUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKUN ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIIMBO,
pECypCHI.

TexHonorus: mNHILEBbIE MPOAYKTBI, OCHOBBI PalMOHAIBHOIO NUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Ipernaparsl, MaTepUAJIbl U3
MCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

12 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpe/iejieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOH(PUTYpAIHs AaTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMEpUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B pPa3BUTHU HAYKHU.



Crpoenue BemecTtBa. XUMUYECKas CBA3b. BuUABl XUMHUYECKOH CBS3H
(KOBaJICHTHasl HETOJIApHAs M MOJIApHAasi, MOHHAs, MeTajudeckas). MexaHu3mbl
oOpa3oBaHMsI KOBAJEHTHOM XUMHYECKOM CBSI3U (OOMEHHBII U  JTOHOPHO-
akuentopHsiii). BomopogHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHULATENIBHOCTb.
Crenenb okuciieHus. OHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudpukanus HEOPraHUYECKUX COCIUHEHUN. Homenkiatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuud. Kimaccupukanmss — XMMHYECKMX — peakluil B
HEOPTraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU [IPU XUMUUECKUX PEAKLIMAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMble
peakunu. XUMHYECKOE paBHOBecue. DaKTOphl, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTponauTuyeckas aucconuanusa. CHibHBIC U clla0bie IeKTpouThl. Cpema
BOJHBIX PACTBOPOB BEILECTB: KUCJIasA, HEUTpaIbHas, EJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tadnun «llepuonnueckas cucreMa XxuMuueckux sneMeHtoB [, U.
MenneneeBay, M3yueHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaOIoeHHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokKeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAaKUUH HOHHOTO OOMEHa),
pOBEJCHUE MPAKTUUECKON paboThl «BiusHue pa3nuuHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKON pPEAKIUN.

Pacuérnsle 3anaun.

Pacy€tel 1O ypaBHEHMsSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHS «MACCOBAas
JIOJIs BELLIECTBAY.

Heoprannyeckas xummus

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).



XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHH.

Merannel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mme gusnueckue cBoricTBa MeTauioB. CriaBbl METaIOB.
DNEeKTPOXUMHUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

ODKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
M3YYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HaOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACcTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacuérpl mMaccel BellecTBa Wi 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 0OecrieyeHUH SKOJIOTUYECKOU, DYHEPreTUYECKON W MUIIEBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIIBHBIE
MaTepuasbl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPaCKHh, CTEKIO, KEepaMHKa,
MaTepuasnbl s 3JEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 3I0pOBBE YEJIOBEKA: MPAaBWUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO KCIIONIB30BAHUS MPENapaToB OLITOBOW XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOPTaHUYECKOM XMMHM B 12 Kilacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE Kak



OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK MW TIOHATUH, SBIISIONIAXCS
CHUCTEMHBIMH JIJISL OT/ICTBHBIX MTPEAMETOB €CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1mme eCTEeCTBEHHO-HAYYHBIC MOHATHSA: HAy4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SIBIICHHE.

dusnka: MaTepusl, SHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEHTPOH, HOH,
W30TOII, PAJIMOAKTHBHOCTh, MOJICKYJIa, PHEPTETUYECKHH YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- W
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIISCTB B OpraHU3Me.

['eorpadusi: MUHEpAJIBI, TOPHBIC ITOPOJIbI, TOJIC3HBIC MCKOIAeMbIE, TOILIUBO,
pPECYpPCHI.

TexHomOTHSA: XUMHYECKasi MPOMBINIJICHHOCTh, METAJLUTYpTHs, MPOU3BOJCTBO
CTPOMUTEIIBPHBIX MAaTEPHUAJIOB, CEIbCKOXO3IHWCTBEHHOE ITPOM3BOJICTBO, IHIIECBAs
IIPOMBIIIUICHHOCTh,  (papMaleBTHYECKass  MPOMBIINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYCCKHX IIpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB,
AJIEKTPOHHAS MMPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeaMeTHbIM). HaydHo-meToguyeckoil OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeaMeTra «XUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYYaIOIUMHUCST POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

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

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOINO3HAaHUS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpa)karoT
c(OPMUPOBAHHOCTh OIBITA TO3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

3 TIPa’kAaHCKOI'0 BOCIIUTAHUSA.

OCO3HAHMS 00YYaIOLUUMUCS CBOMX KOHCTUTYLMOHHBIX MPAB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



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

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTryMEHTHI IPYTUX IPU aHAIHU3€ PA3TUYHBIX BUJIOB YUYECOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

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

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHS HAyKH €CTh pPE3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpECa M IO3HABATEIBHBIX MOTHBOB B IOJYYEHHH H TOCICAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

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

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMYy U
IICUXUYECKOMY 370POBBIO;

coOtoIeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€301acHOro MOBEJCHUS B CUTYAIUIX, YTPOXKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

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



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

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB 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 MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
MPUPOTHON cpelie, YMEHHsI TPOTHO3UPOBATH HEOJIATOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAJIIBHOUN
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

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

MOHUMAHUSl CHeUUPUKA XUMHM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, 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
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUIIEBOU 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, WCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOIh30BaTh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON
NESTEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE i1 (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe TOHSATHUS, OTpaXKarouue
[EJOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHENUPUKY METOJ0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalIbHbIe Y4eOHbIC NEeWcTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATLHOM KOMIETCHITMH O0yUJarOIINXCS;
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NO3HABaTeJIbHBIMHU
JelCTBUSIMMU:

3 0a3oBble JJOrHUYecKue JeicTBUS:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMH;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS —
BBIICNIITh XapaKTEpHbIE MPU3HAKUA TOHSITHM W YCTAaHABIMBATh WUX B3aUMOCBS3b,
MCITI0JIb30BAaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH IS KJIACCU(PUKANMKM BEMIECTB U
XUMUYECKUX PEaKIii;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUd Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKUunii;

bopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIBHOIO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
NpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTE;



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

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

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMAIMEl: TMPUMEHATh MEXIpeaMeTHbIe ((usudyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI IO CYIIIECTBY OOCYKIAaeMOI TeMBbI B XOJI¢ IUAJIOTa W/UITN
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIFHO I COBMECTHO CO CBEPCTHUKAMH TPH BBITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJIfOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

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



npupoAsl, B (QOPMUPOBAHUU MBIIUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKUH JJIEMEHT, aToM, DJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. ByTtnepoBa, 3aKk0H COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BaHUU BAKHEHIIMX OPraHUYECKHUX BELIECTB B OBITY U
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTraHUYECKUX COEIMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHUYECKHX BEUIECTB JJI WJUIFOCTPAlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), [aBaTh KM Ha3BaHUS IO
cuctematudeckoir HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerui], aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJIO0TA, CTEAPUHOBAsS KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

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



c(hOPMUPOBAHHOCTh YMEHHUS NPUMEHATHh IOJOXKEHUS TEOPUU 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 XWMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEICH Pa3IUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmneprH, (EeHoJ, aleTaNbIeTH I, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUII0J103a, aMUHOYKCYCHasl KUCJIOTa), MILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIE€BOIOPOIHOTO
Chlpbsd (HE(Th, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIiMyd II0 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HayYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIIOACHUE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
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 JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKe MpaBWiIa OOpalleHUus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAHUPOBATH M BBINOJHATH XUMHUYCCKHUUN
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MMPU HATPEBAHUU, ITOJTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAKIUU OPraHUYECKHX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCTIepUMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHET U ApyTuX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
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
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

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

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMUSD»
OTPaXKaroT:

chOpPMHUPOBAHHOCTh  IPEACTABICHUM O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JJIs pEelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TOHATHS (XUMUYECKUW DJIEMEHT, aToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyYTas U COKpaIIéHHAs), MOJb, MOJISIpHAS
Macca, MOJIAPHBIH 00BEM, YIJICPOJIHBIH CKeleT, (yHKIMOHAIbHAS TpyIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN PSAI, TOMOJIOTH, YIJIE€BOJOPOIbI,
KUCJIOPOJI Y a30TCOAEpKallue COCIUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJWYECKUN S3bIK XUMHHU; MHUPOBO33PEHUYECCKUE 3HAHMS,
JIeKAIME B OCHOBE TMOHUMAHUA NPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SABJICHUHN, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJB30BaHUN BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEATEIIbHOCTH YEJIOBEKA;



c(OpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpHbIE NPU3HAKU TOHSTHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTraHUYECKUX COCIMHEHU;

c(hOpPMHPOBAHHOCTh YMEHHUH HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMya OpraHMYEeCKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
W3TrOTaBIIMBaTh MOJIETM MOJIEKYJl OPTaHMYECKHX BEUIECTB I WILIIOCTPAIUU HUX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUHW YCTaHABIWBATH MPUHAICKHOCTh HU3YUYCHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEICIEHHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yrieBOJOPOAbl, KHUCJIOPOJA U a30TCOJIEpKaIne
COCIMHEHUS, BBICOKOMOJIEKYJIAPHBIE COEJUHEHHS), J1aBaThb WM HAa3BaHUS IIO
cuctematudeckoir Homenknarype (IUPAC), a Takke TPHBOAWTH TPHUBHATHHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AaleTUJICH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaabIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJI0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJBI XUMHUYECKOM CBS3U B
OpTraHUYECKUX COCIUHEHUAX (OJIMHAPHBIC U KPATHBIC);

cOPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIIEH, AalETUJICH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJI, aleTalbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIJIOTHI, TJIIOKO03a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIHil ¢
HCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMEpepaboOTKU U
MPaKTUYECKOE TPUMEHEHHE IPOIYKTOB MepepadOTKH;

c(hOPMHPOBAHHOCTh YMEHUW TPOBOJAUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiMyu 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB WJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJACTh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U



XUMHUYECKUX sBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMECHHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0M U JabopaTOpHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TMJAHUPOBAaTh M BBIMNOJIHATH XUMUYECKUH
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB MIPU HAIrPEBAHMH, ITOTYUEHUE
OTUJIEHA W W3Y4YCHUE €ro CBOWCTB, KAUYECTBEHHBIC pPEAKIUU OPraHUYECKUX
BELIECTB, JeHaTypauus OEJKOB IpHU HArpeBaHUM, LBETHBIE PEAKIUU OEIKOB) B
COOTBETCTBHUM C TMpPaBWJIAMU TEXHUKA O€30MaCHOCTH TMpu OOpalieHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3alluCH YpPaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUPOBATH BBIBObI HA OCHOBE 3THUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  DKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY WU TPYAOBOM JIEATENbHOCTH B LEISIX
COXPAaHEHMSI CBOETO 3[I0POBbS M OKPYKAIOIIEH NPUPOIHOM CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHiAT Ha mpumepax crnocoObl
YMEHBIICHUS W IMPENOTBPALICHUS MX BPEIHOIO0 BO3JACHUCTBUSA HAa OPraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKUX SIBICHUM;

JUIS  CIIETIBIX M CJIA0OBUIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHYECKUX

bopmyiL.
12 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUHU SBJICHUH
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€



(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pELIeHUs] IPAKTUYECKUX 33124
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJEKYJa, MOJIb, MOJIAPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHMCIICHUS, XUMHUYECKasl CBA3b
(KOoBaJIeHTHAs, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIIINYECKAsl pEIIETKA,
TANBl ~XUMHYECKUX  PEAKUHM, PacCTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DNEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMH, XUMHUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
IEKTPOJIMTUYECKON JIucconmanuu, nepuogudeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPAaHEHWs MAacCChl BEIIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUN
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUs, JICXKAIIUE B OCHOBE IIOHUMAHWA NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUU U 0€30I1aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OpPMHPOBAHHOCTh YMEHHUI HCIONb30BaTh XMUMHYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEAKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii ra3, YIJIEKUCIBIH ra3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COMIA, TUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OMpPEAENIATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasi, BOJAOPOHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
WOHHasl, METAJUIMYECKAs ), XapaKkTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM,

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBYy K OIpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHUH (IIPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLJIbI, OKCU/IbI, OCHOBaHMUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenpeneeBa u I€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEILHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;



c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi CUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPTeTUYECKHUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCAMHEHUMN
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOICTBA HEOPTraHMYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE TCHETHUYECKOM CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarupyrollnX BEIIECTB, TEIIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEMECHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKIfy, YYacTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH pPEaKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPacCKpbIBaTh CYHIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATHUX PEaAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO0 PAaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH TPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUANAX WU
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHUS C HCIOJIb30BaHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XMMHYECKUX PEaKITUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOro 3((deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEILIECTB, PEBPAIICHUS U COXPAHEHUS YHEPTHUU;



c(hOpMHPOBAHHOCTh YMEHHMM COOJIIO/IaTh MpaBuiIa MOJIb30BAHUS XUMUYECKOM
NOCyJI0 ¥ JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XAMHUYECKUX OMBITOB;

chOpPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHUI
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCUa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAaCTBOPOB BEMIECTB € IMOMOILBK) YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKITUH,
peaknuu WOHHOTO OOMEHA, Ka4yeCTBEHHBIC peaKIMu Ha Cyib(par-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KATUOH AMMOHHS, PEUICHUE SKCIIEPUMEHTAIBHBIX 33134 10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBUM C TMPaBWIAMH TEXHUKU
0e30MacHOCTH TIPU OOPAIEHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YyJAbTaThl XMUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peakiuii U (POpMyIMpoOBaTh BHIBOJLI Ha OCHOBE
3TUX PE3yJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TMOJy4aeMyl) U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, UTHTEpHET U JpYyTUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOJaTh  TIpaBUiia  AKOJOTHYECKHU
1[€JIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEIAX
COXPAHEHHUsI CBOETO 3I0POBbSI M OKPYKAIOLIEW IPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMepax CHocoObl yYMEHBIIEHUS H
MPEIOTBPAIIEHUS X BPEHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JaX IO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. Bpaiinsa nis 3anmucn XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBO 4acoB

HaumenoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne /it Kourpoubnbie IIpakTuyeckue
TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/bHbIE PECYPChI
padoThI padoTshI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
[TpenmeT opranuyecKkoit
.T .
1.1 XHMHUH. 2 COPILT CTPOCHHA . 6 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpTraHU4Y€CKUX COCANHCHNUUN
A. M. bytneposa
Htoro no paznemny 6
Paznea 2. Yraesogopoasl
IT .
2.1 PEICIBHBIE YTICROAOPOAR 5 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHBbI
HenpenensHueie
2.2 YTIICBOIOPOJIBI: AJIKCHBI, 6 0 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJKaMEHbI, ATKUHBI
A
2.3 poManrieciue 2 0 0 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTIIEBOAOPOIBI
[IpupoaHble HCTOYHUKU
2.4 YTJIEBOJOPOAOB U UX 3 1 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro 1o pasneny 16
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cruptsl. ®eHon 6 0 0 https://resh.edu.ru/subject/lesson/4769/start/150550/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/

A .K
3.2 Teaernas. Kapborossie 6 1 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
KUACIOTHI. CIIOKHBIC YPHUPBI
3.3 PesepBHOe Bpems 2 0 0
Wroro no pazueny 14
OBIIEE KOJIMYECTBO YACOB I10 36 9 2
[TPOTPAMME
11 KJIACC

Paznea 3. Kucaopoacoaepskamue oprannyeckue coeiuHeHus (MpoaoJKeHue)

3.1 Crnuptsl. ®enon 3 0 https://resh.edu.ru/subject/lesson/4769/start/150550/
A .K ) .
3.2 TbAeruytpl. KapboHoBsie kucaoTs: 7 0 https://resh.edu.ru/subject/lesson/4776/start/150604/
Crnoxubie 3¢upsl
3.3 VraeBoanl 3 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro no pazneny 7

Pa3neun 4. Azorcoaepskamue OpraHu4ecKue CoeJuHeHH

4.1 AMUHBI. AMUHOKHUCIIOTHI. belku 3 0 ‘

Hroro no pazneny 3

https://resh.edu.ru/subject/lesson/4743/start/150742/

Pa3pnen S. BeicokoMoJieKy aIsIpHbIE COeIMHEHUS

5.1 ‘ IInactmaccel. Kayuyku. Boiokna 2 0 ‘

https://resh.edu.ru/subject/lesson/6095/start/150823/

5.2 ‘ PesepBHOE Bpems 2 0 ‘

Hroro no pazneny 4



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
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12 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHune aToMOB.
[Tepunonnueckuii 3aKoH U
1.1 [Tepunonnueckas cucrema 3 0 0 https://resh.edu.ru/subject/lesson/6479/start/150989/
XAMHYECKHUX 3JIEMEHTOB /.
. MenneneeBa
C . .
1.2 TPOCHHE Betlectna 4 0 0 https://resh.edu.ru/subject/lesson/5911/start/151053/
MHoroo6pa3ue BeecTs
1.3 XUMHYECKUE PEeaKIun 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
https://resh.edu.ru/subject/lesson/3493/start/151213/
2.1 MerTamnel 6 0 1 https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
99 HeMeTanL 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
' ceMe https://resh.edu.ru/subject/lesson/5913/start/151347/
C .
2.3 BA3H HEOprafHcciix i 2 0 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpPTaHMYECKUX BEIICCTB
Uroro no pazgeny 17
Pa3zgen 3. XuMus u :;KA3HL
3.1 XUMus 1 KA3Hb 0 https://resh.edu.ru/subject/lesson/3504/start/151485/
3.2 PesepBHOe Bpems 0



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

Hroro no pazneny
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

KoanuecTBo 4acoB

Tema ypoka KonTpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHH s

JIeKTPOHHBbIe LU (POoBbHIE 00pa3oBaTebHbIE
pecypcsl

[Ipenmer
OPraHNuYeCKOu
XHUMHHU, €€
BO3HUKHOBEHUE,
pa3BUTHE U
3HA4YCHHE

06.09

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopus crpoeHus
OpPraHu4YeCcKux
coenquHeHui A. M.
byrneposa, eé
OCHOBHBIE
MIOJIO’KEHHUS

[Ipencrasnenue o
KJIaccu(uKanuu
OpraHMYECKHUX
BEILIECTB.
Homenkiarypa
(cucremaTHueckast)
U TpUBHAJIbHBIE
Ha3BaHUA
OpraHUYECKUX
BEIIECTB

13.09

20.09

https://resh.edu.ru/subject/lesson/6149/start/170388/

BaneHTHOCTS. 1 0

27.09



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

XHUMHYECKOC
CTPOEHHUE KaK
MOPSJIOK
COEIUHEHMS aTOMOB
B MOJIEKYJIE,
COTJIaCHO UX
BaJICHTHOCTH.

Ilousarue o
roMoJjorax u
TOMOJIOTHH.

TTonsTue 00

H30MCPHH U
H30MCpax.

04.10

11.10

XuMH4YecKue
(bopMyIIbl U MOJIETTH
MOJIEKYJI B
OPraHUYeCKOU
XUMUU.

18.10

IIpuponsslii ras.
AJKaHBI.
[IpuponHslii ra3 kak
TOILJINBO.
[IpeumymiecTso
IIPUPOJHOTO Tasa.
Hedts.

AJIKaHBI: COCTaB U
CTPOEHHE,
TOMOJIOTHUYECKUI
pan

25.10

01.11

https://resh.edu.ru/subject/lesson/6151/start/149993/



https://resh.edu.ru/subject/lesson/6151/start/149993/

10

AJIKaHBbI:
MIPpUMEHEHUE Ha
OCHOBE UX CBOICTB.

08.11

11

12

13

AJKaHbI.
XuMH4yecKue
CBOICTBA aJIKaHOB
(Ha mpumepe
MeTaHa U 3TaHa):
rOpeHue,
3aMellIeHHeE,
pa3ioKeHue u
JTUTUAPUPOBAHUE.
MeraH u 3TaH —
MpocTenIre
MPEACTABUTENN
AJKaHOB

AJIKEHBI: COCTaB U
CTPOEHUE, CBOMCTBA

15.11

2211

29.11

https://resh.edu.ru/subject/lesson/6151/start/149993/

https://resh.edu.ru/subject/lesson/5412/start/212563/

14

DTUIICH U TTPOTUIICH
— nIpocTennme
IpeJICTaBUTENN
AJIKEHOB

06.12

https://resh.edu.ru/subject/lesson/5412/start/212563/

15

[TpakTnueckas
pabota Ne 1.
«Tonyuenne
STUJIEHA U U3y4EHUE
€ro CBOMCTB»

13.12

16

AJIKagyeHsl.
byranuen-1,3 u

20.12



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

METUIOYTaNeH-
1,3. Ilonyuenue
CUHTETUYECKOIO
Kay4yKa U pe3UHBI

17

18

19

20

21

AJKUHBIL: COCTaB U
OCOOCHHOCTHU
CTPOCHHS,
TOMOJIOTMYECKHI
pAal. AleTuieH —
MPOCTEUIIININ
MpEACTaBUTENh
AJIKUHOB

Brruucnenus mo
YPaBHEHUIO
XUMHUYECKOU
peakuuu

ApeHbl: 6eH301 U
TOJIYOJI.
TokcUYHOCTH
apeHoB

I'eneTndeckas cBs3b
YIIIEBOAOPOOB,
IIPUHAUIeKALUX K
pa3IUYHBIM
KJIaccaM
[Ipuponusie
UCTOYHUKHU
YIIIEBOJOPOAOB:
IIPUPOJHBIN ra3 u

27.12

10.01

17.01

24.01

31.01

https://resh.edu.ru/subject/lesson/4775/start/150494/

https://resh.edu.ru/subject/lesson/6148/start/170461/



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

MOy THBIC
He(TSIHBIC Ta3kbl,
He(Th M MPOTYKTHI
e€ mepepaboTKu

22

23

24

25

[Ipuponusie
UCTOYHUKHU
YIJIEBOIOPOOB:
MPUPOJIHBII ra3 u
MOMYTHBIE
He(TsHBIC Ta3kbl,
HE(PTH U TPOLYKTHI
e€ mepepaboTKu
KonTponbhas
paboTa no pazueny
«YTIIeBOJIOPOJIBI»Y

[Ipenenbubie
OJIHOAaTOMHBIE
CIUPTHI: METAHOJ U
9TaHOII.
Bonopoanas cBsa3b
CnupTsl:
MOJTyYEHUE
3TaHoJMA.

07.02

14.02

21.02

28.02

https://resh.edu.ru/subject/lesson/6148/start/170461/

https://resh.edu.ru/subject/lesson/4769/start/150550/

26

CnupTsl:
XUMHUYECKHE
CBOMCTBA DTAHOJIA.

06.03

27

Muoroaromusbie
CIIUPTHI:
STUJICHIJINKOIb U

13.03

https://resh.edu.ru/subject/lesson/4769/start/150550/



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

TIIMLEPUH

28

®DeHOoJI: CTpOoeHUE
MOJIEKYJIbI,
dusnueckue u
XUMUYECKHE
CBOMCTBA,
MpUMEHEHUE

20.03

https://resh.edu.ru/subject/lesson/5727/start/150577/

29

30

31

32

Anbnerupl.
[Tonyuenue
albJCTUI0B
OKHCJICHHEM
COOTBETCTBYIOIINX
CIIUPTOB.
XUMHYECKHE
CBOMCTBaA
albJICTUIOB.

KonTponbHas

paboTa 1o pazjaeny:

«ANbIETUIBL:
dbopMmanbaerua u
areTaabIeT .
Aneros»
OIHOOCHOBHEIC
npeienbHbIe
KapOOHOBBIE
KHCJIOTBI:
MypaBbHUHAS U
YKCyCHast

IIpakTrueckas

27.03

03.04

10.04

17.04

https://resh.edu.ru/subject/lesson/4776/start/150604/



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/

pabota Ne 2.
«CpoiicTBa
pacTBOpa YKCYCHOM
KUCJIOTBD»

33

34

35

36

Kapbonossie
KHCJIOTHI.
[Tonyuenue
KapOOHOBBIX
KUCJIOT ITyTeM
OKHCIICHHE
QJIBJICTUIOB.

CreapuHoBas u
OJIEMHOBAs
KHUCIIOTHI, KaK
MPEACTABUTENN
BBICIIIAX
KapOOHOBBIX
KHUCJIOT

PesepBHBIil ypOK.
O06o0011eHNE TEMBI
«KapOoHoBbIE
KHCIIOTBHI.
AJBIETHIBIY.

PesepBHBIi ypOK.
O06001eHe TEMBI
«CrupTel. DEeHOT».

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

36

24.04

08.05

15.05

22.05




ITOYPOYHOE IIVTAHUPOBAHUE
11 KJIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoJbHbI
0 e padoThl

IIpakTuyeckn
e padoThl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

IIpeamer
OpraHN4YeCKON XUMHH,
€€ BOBHUKHOBCHHE,
pa3BUTHUE U 3HAYCHUE.
HNucrpykrax Th.

05.09

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

Teopus crpoeHus
OpPraHuYeCcKux
coequHeHuit A. M.
byrneposa, eé
OCHOBHBIE T0JIOKEHHUS

12.09

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

[IpencraBnenue o
KJIacCU(UKaLUU
OpPraHUYECKUX
BEILECTB.
Homenkiarypa
(cucremaTuydeckasi) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEIIECTB

I/I3OMCpI/I$I n €€ BUIHbI.

19.09

26.09

CrnoxHble 3¢upsl 1
*Kupbl. CoKHBIE

03.10



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

3UpBI B IPUPOJE, UX
3HAYEHHE.

10

[IpuMeHeHHe C10KHBI
3(UPOB HA OCHOBE MX
CBOMCTB.

Mpg11a KaK coltu
BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOIIIEE
JICUCTBUE

Crnosxubie 3¢upbl Kak
MIPOU3BOJIHBIC
KapOOHOBBIX KUCJIOT.
['maponns clnoxHBIX
3¢upoB

XKupsl: runponus,
MIPUMEHEHHUE,
Ouosorudeckas poib
KUPOB

VYrneBobl. YTieBosl,
UX KiaccuuKarms.
3Ha4YeHUE YIJIEBOJIOB B
YKUBOU IIPUPOJE U B
YKU3HH YeJIOBEKa
VYTrieBoasl: COCTaB,
KIacCUpUKaIs.
Baxnerimue
MIPEACTABUTEIH:
TII0K032a, PpyKTO3a,
caxaposa

10.10

17.10

24.10

31.10

07.11

14.11

https://resh.edu.ru/subject/lesson/5952/start/15063
1/

https://resh.edu.ru/subject/lesson/5952/start/15063
1/

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

7/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

11

12

I'mroxo03a — BelIecTBO C
JIBOMCTBEHHOU
dbyHKIHIEH —
aJTbJACTUIOCTIUPT.
XUMU4YeCcKHe CBOMCTBA
TJIIOKO3EL.

Jucaxapuibl.
ITonucaxapumbl.
[TonsiTue o peakuuu
MOJIMKOHJICHCAIlNH U
TUIPOJIN3a HA IPUMEPE
B3aUMOIIPEBPALLCHHN:
IJII0KO03a <>
MoJucaxapu/l.

21.11

28.11

13

14

15

Kpaxman u nemironosa
KaK MpUPOJHbIE
MOJINMEPBI

KonTponbnas pabota
o pazzaeny
«Kucnopoaconepxau
€ OpraHu4ecKue
COCTUHCHHU S

AMUWHBI: METHJIAMHH U
AHUJINH

05.12

12.12

19.12

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

16

AMIHOKHCIIOTHI KaK
amdoTepHbIe
OpraHUYeCcKue
COEJIMHEHHS, UX
OHOJIOTHYECKOE

26.12

https://resh.edu.ru/subject/lesson/4743/start/15074

2/



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

3gayenue. [lenTuanl.

17

18

19

20

21

22

23

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCJIMHECHUS

benkn. Xumuueckne
CBOICTBA OEIKOB:
ropeHue, AeHaTyparus,
THJIPOJTU3 U I[BETHBIC
peaKkiuu.

Hykneunossie
KHCI0Thl. CUHTE3
HYKJIEHHOBBIX KHCJIOT B
KIIETKE U3
HYKJIMOTHOB.

KonTponbHas pabota
II0 pa3feiy
«A30TCcoziepKalne
COETUHEHUS»

OCHOBHBIE TTOHSITHUSA
XUMHAH
BBICOKOMOJIEKYJISIPHBIX
COoeIMHEHNH

[TpakTuueckas pabota
Nel. «Mnentudukanus
OpraHUYECKUX
COCITUHEHHI.

®epmeHThI. PEPMEHTHI

Kak OMOJIOTHYECKUE
KaTaan3aTopbl OEIKOBOM

09.01

16.01

23.01

30.01

06.02

13.02

20.02

https://resh.edu.ru/subject/lesson/4743/start/15074

2/



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

24

25

npuposl. Pois
(hepMeHTOB.
OcoGenHoctu
(GYHKIIMOHUPOBAHUS
(hepMeHTOB.

Burtamunsl. Iloastus o
BUTaMMHAX.
Hapymenue,
CBSI3aHHBIE C
BUTaMHHAMU:
aBUTAaMHHO3EI,
THIIOBUTAMHHO3EI U
TUIIEPBUTAMUHO3BI.

Butamuusl. Butamun
C kak npeacTaBuTENb
BOJIOPaCTBOPUMBIX
BHTAMHWHOB M BUTaMUH
A Kax IpecTaBUTENb
KHAPOPACTBOPUMBIX
BUTAaMMHOB.

27.02

05.03

26

Buramunsl. ButamMuHbl
rpynmsl B u ux
3HAYCHHE IS
OpraHn3Ma 4ejIOBeKa.

12.03

27

I'opmonsl. IlonsATHE O
TOPMOHaX Kak
T'yMOpPaJIbHBIX
perysaropax
KU3HEIEATEIIbHOCTH

19.03




JKHUBBIX OPraHu3MOB.

28

I'opmonsl. UHCYNWH 1
aJipeHaJINH KaK
IIpEICTaBUTENHN
TOPMOHOB.
[Tpodunakruka
caxapHoro quabera.

26.03

29

JlekapcTaa.
JlekapcTBEHHas1 XUMHSL:
OT UATPOXUMHH JI0
XUMHOTEPAITHH.
AcnupuH.
AHTHOHOTHKHU U
TUCOAKTEPHO3.

02.04

30

HapkoTtnueckue
BEIIIECTBA.
Hapkomanus, 6ops6a ¢
HeW U MpopUIIaKTHKA.

09.04

31

HckyccTBeHHBIE
MOJIUMEPBI.
[Tonyuenue, cBoiicTBa
Y IPUMEHEHUE.
CtpykTypa MOaMMEpPOB.

16.04

32

Bomokna.
HckyccTBeHHBIE
BOJIOKHA B
CUHTETUYECKHE
BOJIOKHA. X
[IPUMEHEHUE U

23.04




CBOMCTBA.

33

34

35

36

[IpakTrueckas pabota
No2. «Pacno3znaBauue
IJIACTMACC U BOJIOKOH.

OcHOBHBIE METOABI
CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHU.
[Inactmaccel, KaydykH,
BOJIOKHA.

PesepBHbIil ypok.
O00011IeH1E TEMBI
«BonokHa u
IUIACTMACCHI»

PesepBHbIii yPOK.
O06o0011eHnEe TEMBI
«A30TCcoziepKalne
OpraHuyecKue
COETUHEHUS»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

27.04

07.05

14.05

21.05







12 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer KoHTpobHBI

0 e padoThl

IIpakTuyeckn
e padoThl

JlaTa
H3y4YeHH
|

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

XUMHUYECKUN DJIEMEHT.
ATOM. DneKkTpoHHAas
KOH(HUTypamus aTOMOB

[leproauueckuii 3aKoH 1
Ilepnonuueckas cucrema
XUMHNYCCKHUX IJICMCHTOB
. . Menneneesa, ux
CBA3b C COBPEMEHHOU
TEOPHUEN CTPOECHUS
aTOMOB

07.09

14.09

https://resh.edu.ru/subject/lesson/6479/start/1509
89/

3aKOHOMEPHOCTHU
N3MEHEHHS CBONMCTB
XAMUYECKHX DJIEMECHTOB
1 UX COeIUHCHHU 11O
rpyIIaM U MepUuoIaM.
3HaueHue
MEePUOINYECKOTO 3aKOHA
M CUCTEMBbI XUMHYSCKUX
anemenTtoB J[.1.
MenpeneeBa B pa3BUTHU
HayKu

Crpoenue BeniecTsa.
XUMHUECKas CBSI3b, e
BUJIBI; MEXaAHU3MEI

21.09

28.09

https://resh.edu.ru/subject/lesson/5911/start/1510

53/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/

o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bomoposanas cBsi3b

BaneHTHOCTD.
DNEeKTPOOTPULIATETLHOCT
b. CTeneHp OKUCIIEHHUS.
BemecrBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucteMax. MctuaHbIe 1
KOJIJTOUTHBIE PACTBOPBI.
MaccoBas 1o
BEILIECTBA B pACTBOPE

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYEeCKUX
COE€IUHEHMH.
I'eneTnueckas cBSI3b
HCOPTraHNYCCKUX
BEIIIECTB, PA3TUIHBIX
KJ1acCOB

Knaccudukanus
XUMHUYECKUX PEaKluil B
HEOPraHWYeCKOu 1
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHUS
MacChl BEIIECTB; 3aKOH

05.10.

12.10

19.10

26.10

https://resh.edu.ru/subject/lesson/6332/start/1510
21

https://resh.edu.ru/subject/lesson/4939/start/1511
3

https://resh.edu.ru/subject/lesson/4938/start/1511
07/



https://resh.edu.ru/subject/lesson/6332/start/151021
https://resh.edu.ru/subject/lesson/6332/start/151021
https://resh.edu.ru/subject/lesson/4939/start/15113
https://resh.edu.ru/subject/lesson/4939/start/15113
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

COXpaHEHUs U
MIpEeBpaLICHHS SHEPTUU
IIPU XUMHUYECKHUX
peakuusax

CKopoCTb peaKIyH.
OOpartuMeble peakuuu.
XuMHUYeCKOe paBHOBECHE

02.11

10

[IpakTuueckas pabora Ne
1. «BnusiHue pa3auuHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIIun»

09.11

11

DIEeKTPOIMTHYCCKAS
nucconuanusd. Ilogarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa. Peakiuu
HOHHOT'0 OOMeHa.
IManponu3 oprannueckux
1 HEOPTaHUYECKUX
BEIIIECTB

16.11

https://resh.edu.ru/subject/lesson/5912/start/9279

12

OxucanTensHo-
BOCCTAHOBUTEIIEHBIC
peakuuu. [Tonstre 06
3JIEKTPOJIM3€E PACILIABOB
U PacTBOPOB COJIEU

23.11

https://resh.edu.ru/subject/lesson/3523/start/1511
6

13

KonTponbhas padota no
pazaeny «Teoperndeckue
OCHOBBI XUMHUM»

30.11

14

MerTanbl, UX MOJ0KESHUE
B [lepnoanueckon

07.12

https://resh.edu.ru/subject/lesson/3493/start/1512
13/



https://resh.edu.ru/subject/lesson/5912/start/9279
https://resh.edu.ru/subject/lesson/3523/start/15116
https://resh.edu.ru/subject/lesson/3523/start/15116
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/

15

16

17

CUCTEME XUMHUYCCKUX
anemenToB Jl. .
Menneneesa u
0COOEHHOCTH CTPOEHUS
aroMoB. O0mne
¢u3nveckre CBONCTBA
METaJIIOB

CmiaBbl METAJUIOB.
DNEeKTPOXUMUYECKUN P
HaMpPsHKEHUH METalJIOB

XUMHUYECKHE CBOMCTBA
BKHEHIIINX METAJIIJIOB
(HaTpHii, KaIHi,
KaJIbIIMH, Maruui,
AITIOMUHHN) U UX
COeIMHEHU

XUMHUYECKHE CBOUCTBA
Xpoma, MEIU U UX
COCTMHCHUN

14.12

21.12

28.12

https://resh.edu.ru/subject/lesson/4961/start/1512

93/

https://resh.edu.ru/subject/lesson/5814/start/1512
39/

https://resh.edu.ru/subject/lesson/3534/start/1512
66/

18

XHUMHYECKHUE CBOMCTBA
IIMHKA, jKeJie3a U UX
COeTUHEHUN

11.01

https://resh.edu.ru/subject/lesson/3534/start/1512
66/

19

[IpakTuueckas pabora Ne
2. "Pemenne
AKCTIEPUMEHTAITbHBIX
3aJ1a4 10 TEME
«MeTamie»"

18.01

20

Hemeramnsl, nx
MTOJIOXKEHHUE B

25.01



https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

21

22

IIepnonnueckoi cucreme
XUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

du3znueckue CBOMCTBA
HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB
(Ha mpuUMepe KUCIIopo/a,
cepsl, hocdopa u
yriiepoa)

XuMHYECKHE CBOMCTBA
raJIOTeHOB, CEPhI  UX
COETUHEHUN

01.02

08.02

https://resh.edu.ru/subject/lesson/5939/start/1513
20/

23

XHUMHUYECKHUE CBOMCTBA
a3oTa, (hocodpa u ux
COCTMHCHUN

15.02

https://resh.edu.ru/subject/lesson/5913/start/1513
47/

24

25

26

XnMHUyecKkre CBOMCTBA
yIJIepoJa, KpeMHUS U X
COCTUHCHHI
IIpumeHeHue
BaXXHEHIITNX HEMETAJIJIOB
1 UX COeIUHEHUHN

O06o061ieHue U
cUcTeMaTu3alys 3HaHUI
mo teme «Hemeramboy.
Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEAKIU 1

22.02

29.02

07.03



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

TEPMOXUMHUYECKHE
pacyEThI

27

[TpakTruyeckas padora No
3. «Pemenue
AKCIIEPUMEHTAITLHBIX
3a7a4 10 TeMe
"Hemeramsr"»

14.03

28

29

30

KonTponbHas padota no
TeMaM «MeTaJuib» U
«HemeTtauisi»

Heopranunueckue u
OpraHUYECKUE KUCIIOTHI.
Heoprannueckue n
OpraHUYECKUe
OCHOBaHUS

AmdorepHble
HEOPraHUYeCKHe U
OpraHUYECKUe
COEJIUHEHUS.
I'eneTnueckas cBsI3b
HEOPTraHUYECKHUX U
OpraHUYEeCKUX BELIECTB

21.03

28.03

04.04

https://resh.edu.ru/subject/lesson/4960/start/1513
74/

https://resh.edu.ru/subject/lesson/4960/start/1513

74/

31

Pome xuMun B
oOecreyeHnu
9KOJIOTHYECKOM,
SHEPreTUYECKON u
MHIIEBOI OE30ITaCHOCTH,
Pa3BUTUU MEAUIIMHBI

11.04

https://resh.edu.ru/subject/lesson/3504/start/1514

85/

32

[Ipencrasnenus 06

18.04

https://resh.edu.ru/subject/lesson/3514/start/1514



https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/

33

OOIIMX HAYYHBIX
HPUHIUIAX
HPOMBIILICHHOTO
HOJTYYCHUSI BKHEHIINX
BEIECTB

YenoBek B MUpE BELIECTB
U MaTepuasoB

25.04

34

35

36

XuMUA U 300pOBbE
YeJI0BeKa

PesepBHbIii ypok.
O00011IeH1E TEMBI
«Metaniael. HemeTamibe»

PesepBHbIil ypok.
O0606111eH1E TeMBI «POJIb
XHAMUHU B )KU3HA
yeJIoBeKa, € BIUSHUC Ha
OKPY’KaIOIIYIO Cpexy.
XnMuyeckue
MIPOU3BOJICTBA»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

36

07.05

14.05

23.05



https://resh.edu.ru/subject/lesson/3514/start/151429/




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1eCTBO

«3marensctBO «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
AM. Papeuxnii. Xumus. [unaktudeckuii matepuan 10-11 kn

Mocksa "IIpocssienue” [Tocobue st yuurens.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/subject/lesson/[[bubmmoTexa IIOK https://m.edsoo.ru



https://m.edsoo.ru/




