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HHOACHUTEJBbHAA 3AIINCKA

PaGouass mporpaMMa MO XUMUM Ha YypOBHE CpeaHEro oomero obOpazoBaHus
pa3zpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 oOpazoBaHUM B
Poccuiickoit ~ denepauumn», TpebOBaHUNA K pe3ysibTataM  OCBOeHHsS  (eaepaabHOU
oOpa3oBaTenbHOl mporpamMmbl cpearero obmiero obpazoanus(POIT COO), npeacraBieHHBIX
B @eniepalibHOM rocyaapcTBeHHOM obOpaszoBarenbHoM cranaapte COO, ¢ yuérom Konuenuuu
npenojiaBaHus yyeOHOro mpeaMera «XuMus» B 00pa30BaTeNbHBIX OpraHu3anusax Poccuiickoit
denepannu, pealu3yrIUX OCHOBHbIE 00pa30BaTeIbHbIC MPOTPaAMMbl, U OCHOBHBIX MOJOKEHUIM
«Crparerun paszButusi BocnuTaHusi B Poccuiickoit ®denepanmum na nepuoa no 2025 ropa»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJEHHOTO HW3Y4YEHHs] 3aHMMAaeT BaXXHOE MECTO B CHCTEMeE
€CTECTBEHHO-Hay4yHOro obOpaszoBanusi yuammxcsi 10-11 xmaccoB. WM3yuenue mpeamera,
peaiuzyeMoe B YCIOBHUSX AUPPEpeHIUPOBAHHOTO, MNPOGUIBLHOrO OO0Yy4YeHHs, MPU3BAHO
obecrieunTh 00IIE00Pa30BaATEIBHYIO U OOMICKYIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOUMYIO JUIsl afanTaldd MX K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKU3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHsT B OpraHM3alMsX Mpo(ecCHOHAIBHOIO O00pa3OBaHHS, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX AUCIHUILTUH.

B mporpamMe mo XWMHHM Ha3HAuY€HHUE IMpeaAMeTa «XHUMHS» IOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnonoxenusimu PrOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJICH, COJCpKaHU, Pe3yJIbTaTOB O0yUeHUS U TPEOOBAHUN K YPOBHIO
MOJATOTOBKUA BBIITYCKHUKOB. CBHAECTEIBLCTBOM TOMY SIBJISIOTCA CJEAYIOLIME BbBITIOJIHAECMbBIC
MIPOrPaMMOM 110 XUMHUHU (QYHKITUH:

UH(POPMALIMOHHO-METOIMYECKAs, pealu3alus KOTOPOH OOecleYnBaeT IOyueHHEe
IpPEICTaBICHUs O LIeNAX, COAEpP)KaHUM, oOIIel crpareruu oOydyeHMsl, BOCHUTAHUSA U PAa3BUTHUSA
00yJaromuxcs CpeCTBAMU PEIMETA, U3Yy4aeMOTro B PaMKaxX KOHKPETHOTO PO,

OpraHU3alMOHHO-TUIAHUPYIOIAas, KOTOpas MpeayCMaTpUBAET ONpeeieHHe: MPUHLIUIIOB
CTPYKTYpHUPOBaHMSI M NIOCIIEI0BATENBHOCTH U3YUEHUs YU4EeOHOro MaTepuasna, KOJIM4eCTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHUK; MOJIXOA0B K (DOPMUPOBAHMIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0yyarommxcs B pamMKax HTOrOBOMN
aTTecTanuy B GopMe eMHOTO roCy1apCTBEHHOI0 SK3aMEeHa M0 XMMHUHU.

[Tporpamma a5t yriyOnE€HHOTO N3YUYEHUS! XUMHH:

YCTaHaBJIMBACT MHBAPUAHTHOC MPEAMETHOC COACPIKAHUC, 00s3aTebHOE I U3yUYCHUS B
paMKax OTAETbHBIX Mpoduiel, mpelycMaTpuBaeT paciupeelieHne U CTPYKTypUPOBaHUE €ro 1O
KJIaccaM, OCHOBHBIM COJIEPKaTeIbHBIM JIMHUSM/pa3/ieiam Kypca;

naéT mMpUMEpHOE paclpeeneHre Y4eOHOTO BPEeMEHH, PEKOMEHIyeMOro ISl M3y4YeHUs
OTACJIBbHBIX TEM,

npeiaraeT NPUMEPHYIO MOCIeI0BATeIbHOCTh U3YUYEHUS YUeOHOro MaTepuaia ¢ yuéTom
JIOTUKH MIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

JAa€T METOAMYECKYI0 MHTEpIpeTaluio Ieled | 3aJady  W3ydyeHus MpeaMera Ha
yIIIyOJIEHHOM YpPOBHE C YYE€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpEIHEro OoOIIero
o0pa3oBaHUs, COJCPKATEIBHON XapaKTePUCTUKH IUIAHUPYEMBIX pPE3yJbTaTOB OCBOSHUS
OCHOBHOM 00pa3oBaTeNbHOW TPOrpaMMbl CpemHero oOmero oOpa3oBaHHs (JTMYHOCTHBIX,
METamnpeIMETHBIX, IPEIMETHBIX), a TAKXKE C YUETOM OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIBHBIX
JIEHCTBUI 00YyUaroIIerocs IO OCBOSHUIO COJIEPKaHUsI PeIMeETa.



[Io BcemM Ha3BaHHBIM TO3MIMAM B MpOrpaMMe IO XHMHH IPEAyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOro o0iero oOpas3oBanus. 3a
npeienaMy  YCTaHOBJICHHOW MPOTrpaMMONl 1O XUMHM  00s3aTelnbHOW  (MHBAapHAaHTHOM)
COCTABJISAIOLICH CoAep kaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHOW COCTABIISIONICH, KOTOpasi JOJDKHA ONPEEIATHCS B COOTBETCTBUHU C HANPABICHUEM
KOHKPETHOTO pOoduIisi 00yUYeHHUS.

B coorBerctBUuM ¢ koHuenrtyaidbHbIMH monoxkeHusMu PIOC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0a&€HHOTO ypoBHEH B cucTemMe auddepeHIInPOBaHHOTO 00yUYeHHS Ha
YpOBHE CpefHero o0miero o0pa3oBaHUs XUMHS HA YPOBHE YIIyOJIEHHOTO M3yUeHHS HAIlpaBICH
Ha pealn3alHio TPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TaloM [MOJy4YeHUS XUMUYECKOTO
o0pa3oBaHUsi B paMKaxX U3Y4YCHHUs CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XHMHUYECKHUX
JTUCIIUIUIMH B By3axX M OpraHu3alusix cpeaHero npodeccuoHaibHOro oopasoanus. B 31oii cBsizu
U3yueHue rmnpeaMera «XUMHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA paCHIMpPEHHE U
yriayOjeHre TEeOpeTHUYECKO W MPaKTUYECKOW TMOATOTOBKM OOyYaroIIMXcCsi, BbIOpaBIIMX
onpeAenEéHHbIA MPOPIIb 00YUYCHHS, B TOM YUCIIE C MEPCIEKTUBON MOCIEAYIONIETO TOMyUeHUSs
XUMHYECKOTro 00pa3oBaHus B OpraHu3alusax npodeccruoHalibHOro odpasoanus. Hapsay ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUIaHUpPYEeMBIM pe3yJibTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro oO0IIero 0O0pa3oBaHUs M3Y4YEHHE IMpeaMeTa «XUMHUD»
OpPUEHTUPOBAHO TAK)KE HA PEUICHUE 3a/1a4 BOCIIUTAHUS U COIIMAIIEHOTO PAa3BUTHS 00yUYaIOIUXCS,
Ha GOPMUPOBAHUE Y HUX OOIICUHTEIIEKTYAIbHBIX YMEHHUM, YMEHHUH pallioHaIN3auu y4eOHOTO
Tpyda W  OOOOMIEHHBIX CIIOCOOOB  JCATCIBHOCTH, WMCIOMIMX  MEXIUCIUTLTMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocrapnstomuMu  peamera «XUMHsS» Ha YPOBHE YIIIyOJEHHOIO M3Yy4EHUS SIBISIOTCS
yrayonénnsie Kypebl — «Opranudeckass xumus» U «OO0mas 1 Heopranudeckass xumus». [lpu
OIpe/IeIeHUH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3allvy COZIEp:KaHUs 3THX KYpCOB B
IporpaMMe Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yri1y0IE€HHOrO YpOBHEH U3yUYeHHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuudeckas xumus» u «OOmas M HeopraHUueckas
XUMHS» COCTABISET COBOKYMHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4€HHUs MpeAMEeTa. JTa CHCTeMa 3HAaHUHM MOJydaeT ONpeei€HHOE TEOpEeTUUYECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonpmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€EHHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHUs O00bEMa 3HAHMH O XMMHUYECKMX DJEMEHTaxX U
CBOMCTBaxX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YIiIyOJeHUs MPEACTaBICHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEaKLMH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cUCTeMBbl ~XUMHUYECKHMX  3JEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b OOBACHSIETCS C
TOYKH 3pEHHs] PHEPreTHYECKHMX HM3MEHEHHUH mnpu e€ oO0pa3oBaHMM M pa3pylLICHUHU, a TaKxke ¢
TOYKH 3pEHUs MeXaHM3MOB €€ oOpa3zoBaHus. l3yueHHWe THUNOB peakIUil JOMOJIHAETCS
(dopMHpOBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
W pAcCTBOPOB BEIIECTB. B Kypce OpraHM4YecKol XUMHH MpPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH ynenseTcss 0coboe BHUMaHHE BOIpocaM 00 3JeKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJIep:KaHHE KYypCOB XUMHUH YIIyOJIEHHOTO YPOBHS
U3yYeHHs Ui KJIacCOB OIpenesn€éHHOro mnpoduis (rJaBHBIM 00pa3oM Ha HMX CTPYKTYypy H
XapakTep JOMOJHEHUH K o0Iel crucTeMe MpeIMEeTHBIX 3HaHUI) OKa3bIBaIOT BIMSHUE CMEXHbBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUHM TMpeAMeTa s KJIacCOB XHUMHUKO-(PH3UYECKOTro



npoduisi 60JBIIIOE 3HAYCHUE OyIyT MMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOImeld XUMUU.
[Ipy w3ydeHum mnpeaMeTa B JaHHOM CiIydae aKLIEHT OyAeT caelaH Ha OOIIHOCTH METOOB
MIO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJICKYJISIpHAS TCOPHUS
(MonexynsipHasi Teopus B (HU3MKE), 3aKOHBI COXPAaHEHUS MacChl W DJHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JAPYTroe.

B T0 ke Bpemst B cojiepKaHUU MpeIMeTa JUIsl KIIACCOB XMMHUKO-OMOJIOTUYECKOro mpodus
OonbIIMid yACTBHBIN Bec OyJeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciydyae mpenocTaBisieTcst
BO3MOXKHOCTH AJis1 0oJiee 00CTOSITENIHHOTO PACCMOTPEHHUSI XUMHUUECKON OpraHU3aIliy KJIETKU Kak
OMOJIOTMYECKOM CHCTEMBbI, B COCTaB KOTOPOM BXOJSAT, K NPHUMEPY, TaKUE CTPYKTYypHbIC
KOMIIOHEHTBI, KaK JMMUJbL, OEJKH, YIrJIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HAaHHUS O COCTAaBE M CBOMCTBAX IPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLECCOB POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHHUS.

B mnnane ¢opMupoBaHHs OCHOB Hay4HOTO MHUPOBO33PEHHUS, OCBOEHUS OOLICHAYYHBIX
METO/IOB MIO3HAHUSA U OTbITA MPAKTUYECKOr0 MPUMEHEHUSI HAyYHBIX 3HAaHUHN W3yUYeHUE MpeameTa
«XuMHS» Ha yray0iaéHHOM ypOBHE OCHOBAHO
Ha MEXIIPEAMETHBIX CBS3SX C Y4YCOHBIMU MpEAMETaMH, BXOMSIIMMH B COCTaB MPEAMETHBIX
obnacreii «EcTecTBeHHO-HayuHble MpeaMeTsl», «Martematuka u uHpopmaTukay u «Pycckuit
SI3BIK U JIUTEPATYPAY.

[Tpu m3ydeHun y4eOHOTO mpeaMera «XUMHs» Ha yriyOJIEHHOM ypOBHE TakXe, KaKk Ha
YPOBHE OCHOBHOIO M CpemHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amauei
NIEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAaHHE OCHOB HAyKHM XHMHHU Kak 00JacTu
COBPECMCHHOI'O0 €CTCCTBO3HAHUA, HpaKTquCKOﬁ ACATCIIBHOCTU YCJIOBEKA U OAHOIro u3
KOMITOHCHTOB MUPOBOM KYJbTYpbI. Pelienue 3Toil 3a1auu Ha yriryOJEHHOM ypOBHE H3Y4CHUS
IpeMeTa MPEAToIaraeT peain3anio TaKuX IeeH, Kak:

dbopMHUpOBaHKE MPEICTABICHUN: O MaTePUATIHLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MIO3HABAEMOCTH SBJICHMM MPUPOJbI, O MECTE€ XMMHUHU B CHUCTEME ECTECTBEHHBIX HAayK M €€
BeIylIe posii B 00ECIEeUeHUH yCTOMYMBOIO Pa3BUTHS UYETOBEYECTBA: B PEIICHUU MPOoOIeM
HKOJIOTMUYECKOM, YHEPTeTHUECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU
HOBBIX MAaT€pHUaJIOB, HOBBIX HCTOYHHUKOB OJHEPrUM, B OOECICUCHHH PAIMOHAIHLHOTO
MPUPOIOTIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYphl UeJIOBEKa, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 370POBBIO U MPUPOJIHOM Cpelie;

OCBOCHHME CHCTEMBl 3HAHHMM, JIEKAIIMX B OCHOBE XHMMHUECKOM COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX MTOHSATUH, 3aKOHOB M TEOPUN XUMHUH,
COBPEMEHHBIX NPEACTABICHUN O CTPOSHHUM BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HAAMOJIEKYJISIPHOM, O TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEaKUUHd, O XUMHUYECKOM PABHOBECUHU, PACTBOPAX U AUCHEPCHBIX
cucreMax, 00 oOIMX HAYYHBIX MIPUHITUIIAX XUMHYECKOTO MPOU3BOJICTBA;

dopMupoBaHue y OOy4aromIMXcs OCO3HAHHOTO TIOHMMAHUA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMUYECKMX 3HAHWH NJisi OOBSICHEHHs KJIIOYEBBIX HJEH U MpOOJIeM COBPEMEHHOMN
XUMHUH, A7 OOBSICHEHUS U TPOTHO3UPOBAHUS SBIICHUH, WUMEIONINX €CTECTBEHHO-HAYYHYIO
MPUPOJTY; TPAMOTHOTO PEIICHUS MPOOJIeM, CBSI3aHHBIX ¢ XMMHEH, MPOTHO3UPOBAHMSI, aHATN3a U
OIICHKH C TIO3MIIMIA AKOJIOTUYECKON O€30MacHOCTH MOCIEACTBUI OBITOBOI M MPOU3BOACTBEHHOMN
JIEATEIIbHOCTH YEJIOBEKA, CBS3aHHOW C XWMHYECKHM IPOU3BOJCTBOM, HCIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

yIIyOJICHHE TPEJCTABICHUA O HAyYHBIX METOJIaX TO3HAHUS, HEOOXOIUMBIX ISt
NpUOOpPETEHUs] YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U O0BICHEHUSI XUMUYECKUX SBIICHUH,
MMEIOLIUX MECTO B MPUPOJIE, B MPAKTUYECKOMN AEATETbHOCTH U MOBCEIHEBHOM )KU3HM.



B muane peanu3zanuu TEepBOOYEPEHBIX BOCIUTATENBHBIX M Pa3BUBAOIIUX (YyHKIUH
IIEJIOCTHOM CHCTEMBI CpeqHEero oO0Iero oopa3oBaHUsS MPHU HM3YUYCHHUU IpeaMeTa «XUMHsS» Ha
yray0aEHHOM YpOBHE 0COOYIO aKTyallbHOCTb MIPHOOPETAIOT TaKue 1IeNIU U 3aauu, KakK:

BOCIIUTaHHE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJICHUH IPUPOABI, YBAXKEHUS K IIPOLIECCY
TBOPYCCTBA B obactu TCOPCTUUCCKUX U MPUKIAOHBIX I/ICCJICI[OBaHI/Iﬁ B XMMHH, (bOpMI/IpOBaHI/IC
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU;

pa3sBUTHE MOTHBAIMM K OOYyYEHHIO M IMO3HAHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO H
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMSI OOIIEUEIOBEUECKUX LIEHHOCTEH;

Pa3BUTHUC MMO3HABATCIIbHBIX HHTCPCCOB, NMHTCIUICKTYAJIbHBIX U TBOPUCCKHUX criocoOHoCTEN
oOyuaromuxcs, (OpMUPOBAHME y HHUX CO3HATEJIbHOI'O OTHOLICHHS K CaMOOOpa3oBaHUIO U
HETPEPbIBHOMY 00Pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW MPO(EeCcCHOHAIBHON M OOIIeCTBEHHOM
NeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3/I0POBbIO U MOTPEOHOCTH B 3740POBOM
o0pase XKu3HHU;

dopMHpoBaHHE YMEHHUH W HABBIKOB pa3yMHOI0 NPUPOIONOIb30BAHUSA, PA3BUTHE
OKOJIOTMYECKON KyJIbTYphl, MPHOOPETEHUE OINbITa OOIIECTBEHHO-TIOJIE3HOW 3KOJIOTHYECKON
NEeSITEIbHOCTH.

OOmiee YKuCIO YacoB, MPEIYCMOTPEHHBIX Ui M3y4YeHUS XMMHHU Ha YIriayOJIeHHOM YpOBHE
cpenHero obmiero obpasoBanus, cocrapisieT 204 gacoB: B 10 kmacce — 102 gaca (Ne waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA
Teoperuyeckre OCHOBBI OPraHUYeCKOM XUMMH.

[IpenMeT W 3HAaYeHWE OPraHUYECKOM XHWMHUHU, TPEICTaBICHHME O MHOT000pa3uu
OPraHUYECKUX COCTUHECHUM.

OJEKTPOHHOE CTPOCHHME aroMa YIJIepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHHSL.
BaneHTHbIE BO3MOKHOCTH aTOMa yTJIEpoAd. XUMUYECKas CBSI3b B OPraHUYECKUX COCOUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriaepoaa. MexaHu3Mbl o0pa30BaHUsI KOBAJECHTHOMN
cBsi3U (OOMEHHBIA U JIOHOPHO-AaKIENTOPHBIN). THIBI MepeKpbIBaHUA aTOMHBIX OpOUTael, 6- u
n-cBsizu. OnuHapHas, ABOMHAs M TpoilHas cBs3b. CrnocoObl pa3pbiBa CBsi3ed B MOJIEKyJax
oprannveckux Beuiects. [loHsTHe 0 cBOOOAHOM panuKaie, Hykieoduse u 3JaeKTpoduie.

Teopust crTpoeHust opraHuyeckux coequHeHuit A.M. BytnepoBa u coBpemeHHbIE
IIPEJICTABJICHUS] O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOCHHUSI OPraHUYECKUX COEIMHEHUN.
Monekynsipable U CTpyKTypHbIE (GopMyibl. CTpyKTypHbIE (QOPMYJIBl PA3JIUYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepua. Buasl wH3oMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE J(PGEKTbl B MOJIEKYJaX OpPraHMYECKUX COEAMHEHUN
(MHTyKTUBHBINA U ME30MEPHBIH 3 PeKTsI).

[IpencraBienue o knaccudukanuu opraHuyeckux BeuiecTs. [loHsTrHe 0 QyHKIMOHAIBHON
rpynme. I'omonorus. I'omonornueckue psaasl. CucremMarndeckass HOMEHKIATypa OPraHUYECKUX
coeaunenuii (IUPAC) u TpuBuanpHble Ha3BaHUS OTJEIBHBIX MPEICTABUTENCH.



OcobenHoctT W KjaccuuUKauUs  OpraHuyeckux  peaknuil.  OKHUCITUTEIBHO-
BOCCTAHOBUTCIILHBIC PCAKIINU B OpI‘ElHPI‘IGCKOfI XUMHHU.

OKCIEpUMEHTAJIbHBIE METOJbl W3YYEHMsI BEIIECTB U UX MPEBpAlllCHUN: 03HAKOMIIEHHUE C
o0Opa3laMu OpraHMYECKUX BEIECTB W MaTepualaMd Ha MX OCHOBE, ONbITHI 110 NPEBPAILIECHUIO
OpraHMYeCKHUX BEIIECTB TpU HarpeBaHuu (IUIaBieHUe, OOyIJIMBaHWE W  TOpPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHU4YECKUX BEUIECTB.

YraeBogopoabl.

Anxanbl. ['oMmonoruyueckuii psn ankanoB, oOmias Gopmyia, HOMEHKIATYpa U U30MEpHS.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ alKaHOB, SP3-THOpUAM3AIUS aTOMHBIX
opOuTaneit yriepojaa, 6-cBsizb. OU3HUECKUE CBONCTBA AJTKAHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKUMU 3aMEILICHUS, U30MEpPU3alluH, JIECTUIPUPOBAHUS,
UUKIU3aluy, MUpOJih3a, KpekuHra, ropeHus. [IpencraBieHne o MexaHU3ME peaKLHil
palUKaJIbHOTO 3aMEICHUS.

Haxoxnenue B npupoae. CriocoOrbl 10JIy4eHNs U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mias dhopmMyia, HOMeHKIaTypa U uoMepus. OCOOEHHOCTH CTPOCHHS U
XUMUYECKUX CBOMCTB MaJbIX (IHUKJIOMPOMNAH, LIHUKIOOyTaH) W OOBIYHBIX (IMKJIOIEHTAaH,
[UKJIOTEKCaH ) [UKI0ANKaHoB. CrocoObI MONTy4YeHUs U TPUMEHEHHUE [IUKI0ATKAHOB.

Ankensl. ['oMoOrndecKuid psij alkeHOB, o0mIas Gopmysia, HOMEHKIATypa. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ AalKeHOB, SPZ-THOpWAM3AIMsl aTOMHBIX OpOUTaIeH
yrieposa, o- u m-cBsizu. CTpyKTypHas B reoMeTpuueckas (IMc-TpaHc-) uzoMepus. Ousznueckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM IPUCOCIAUHEHUS, 3aMELICHUS B O-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, NMOJUMEpU3alUM W OKucieHus. [IpaBuio MapkoBHUKOBA.
KauectBennsie peakiin Ha JBOMHYIO CBsi3b. CIIOCOOBI MOJITyYEHHS U IPUMEHEHUE AJIKEHOB.

AJTKaueHBI. Knaccugukanus AJIKaJUEHOB (conpspkEHHBIE,
U30JIUPOBaHHbIE, KyMyauposanusie). OCOOCHHOCTH HIIEKTPOHHOIO CTPOEHHS U XUMHUYECKHX
CBOWCTB CONPSDKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. llommMepuszanus CONMpsHKEHHBIX
JnueHoB. CrocoObl NOTYYEeHUs M TPUMEHEHHE ajlKa/IueHOB.

AnkuHbl. ['OMONIOTHYECKUH psAJl AIKUHOB, 00IIast popmyiia, HOMEHKIATypa U U30MEpHs.
OJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJl AJKHHOB, SP-THOpPHIM3AIUs aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
IIPUCOEANHEHNS, NUMEPU3allui U TPUMEpHU3alluu, OKUCICHHs. KUCIOTHBIE CBOMCTBA aJIKUHOB,
MMEIOUINX KOHIEBYIO TPOWHYIO CBs3b. KauecTBEeHHBIE peakiMu Ha TPOiHYIO CBs3b. CIOCOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue yrieBoJ1opoJisl (apeHsl). ['omonoruueckuii psaa apenos, odmas ¢popmyia,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30Ia.
dusnueckue CBOICTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30JIa M €ro TOMOJIOTOB: PEAKIUH
3aMenieHus] B OEH30JIbHOM KOJbIE U YIJIEBOJOPOJHOM pajauKalle, peakluy MpUCOeInHEHUs,
OKHCIIEHHE ToMoJIoroB Oen3ona. IlpeacraBienne 06 opueHTHPYIOLIEM JIEHCTBUN 3aMecTUTeNeH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAMKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOMH,
aMHHO- M HUTPOTPYIIIBI, aTOMOB TranoreHoB. OcoOEHHOCTH XHMMHYECKHUX CBOWCTB CTHUpOJA.
[Tonmumepuszamuss  ctupona. CrnocoObl  MOMydyeHUS U NPUMEHEHHE  apOMaTHYeCKUX
YIJI€BOAOPOAOB.



[Tpupoausrii ra3. IlomytHeie HedTsHBIE Ta3bl. Hedhth u €€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mepepadorku. CrocoObl mepepaboTKu He(TH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHH, KaTaTuTUYECKU), pudopMuHT, nuponu3. [Ipoaykrel nepepaboTku HedTH, UX
NPUMEHEHHE B TIPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MCIKAY pa3JIMIYHbIMU KJIACCaMH YIJTICBOAOPOJ0B.

DJIEKTPOHHOE CTPOCHHME TIaJOrCHIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu 3ameleHus
rajoreHa Ha T'MJIPOKCOTpYIIy, HUTPOIpyIIly, IUAHOIpyIIly, aMuHorpynny. JlelictBue Ha
TaJIOTEHIIPOU3BOAHBIE  BOJAHOIO M  CIMPTOBOIO pacrtBopa ménouu. Bsaummopneincreue
JUTaJIOr€HAIIKAHOB C MarHueM M LUHKOM. [IoHsATHE O MeTamuioopraHuYecKuX COECIUHEHHUSX.
Hcnonp3oBanne TFaJIOTCHIIPOU3BOJHBIX YTJICBOAOPOAOB B 6BITy, TCXHUKC U IIpU CHUHTEC3C
OpPraHUYECKUX BELIECTB.

3KCHCDI/IMGHT3HBHLIC MCTOAbI HM3YYUYCHHUA BCHICCTB U HUX HDGBDaH_IeHI/II\/JII N3YUCHHUC
(GU3NYEeCKUX  CBOMCTB  yIJIEBOAOPOAOB  (pPAacCTBOPHMMOCTB),  KAUeCTBCHHBIX  PEaKIUU
YTIEBOAOPOAOB PA3IMYHBIX KJIACcCOB (0OeciBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
nepMaHraHata Kallusi, B3aWMOJICHCTBHE alleTHJIeHa C aMMHA4YHbIM pPacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YTIEpoJia U BOJAOPOJa B OPraHUYECKHUX BEIECTBAX,
NOJYYCHHE STHJICHA M M3YYCHHE €ro CBOWCTB, O3HAaKOMIIEHHE ¢ KosuieKiusmu «HedTtb» u
«Yromp»y, ¢ o0pasmamMu IUIacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YIIIEBOAOPOIOB M FAIOTEHIIPOU3BOIHBIX YTIICBOAOPOJIOB.

Kucyiopojacoaep:xamye oprannyeckne coemHeHusl.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyNn (Ha MpUMEpe METaHola H
sTanoxna). ['omomornyeckuit psi, obmas popmyiia, H30Meprs, HOMCHKJIATYpa U KIACCU(PUKAIIUS.
dusnyeckue CBOWCTBA TPEACTbHBIX OJHOATOMHBIX CHUPTOB. BOJOPOAHBIC CBSI3U MEKIY
MOJICKYJIaMH  CITMPTOB. XUMHYECKHE CBOMCTBA: p€akuuu 3aMCIICHHA, ACTUApATalluu,
OKHCIICHHSI, B3aUMOJICHCTBHE C OPTraHUYECKUMHU U HEOPraHMYECKUMH KKcioTamu. KauecTBeHHas
peaknus Ha OJHOATOMHBIC CIUPTHL. JIeficTBHE 3TaHONA M METaHOJa Ha OpPraHW3M YeIOBeKa.
CnocoObI MoNy4eHHs ¥ IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipoctrie a¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTU (PU3UUYECKUX U XUMUUYECKHUX
CBOWCTB.

MHoroaTomMHble CHOUPTHI — ATUJICHIVIMKONb M TiuiepuH. dusnyeckne M XUMHUYECKHE
CBOMCTBA: pC€aknuun 3aMCIICHMA, BSaI/IMOZIGI\/'ICTBI/Ie C OpraHn4eCKMMMU U HCOPraHMYCCKHUMU
KHCJIOTaMH, KaueCTBEHHAs! Peakiis Ha MHOroaTOMHbIe cnupThl. IIpencraBnenre o MexaHusme
peakuuii HykiaeoduiapHOro 3amenienus. JleifictBue Ha opraHusm uyenoBeka. CrnocoObl MoTy4eHus
U IPUMEHEHUE MHOTOATOMHBIX CIIMPTOB.

®enoi. CTpoeHUE MOJEKYJIIbI, B3aAUMHOE BIUSIHUE THIAPOKCOTPYIINBI M OEH30JbHOTO Spa.
Ouznyeckue cBoicTBa (penoma. OCOOCHHOCTH XMMHYECKHX CBOWCTB (eHona. KadecTBeHHbIE
peaknuu Ha ¢enHon. ToxcuuHOCTh ¢eHoma. CrnocoObl MOMyYeHHs] W TMPUMEHEHHE (eHoa.
®enondopManbaeruaHas cMoa.

KapOoHuIbHBIE COEAMHEHUS — albAETHIbl M KETOHBl. JJEKTPOHHOE CTpPOEHHE
KapOOHWIbHON Tpymnmbl. ['oMonornueckue psaapl anbJErHJI0B M KETOHOB, oOmias ¢opmyia,
u3oMepuss M HoMeHKiarypa. (Du3ndyeckue CBOMCTBA alblETMI0B U KETOHOB. XMMHYECKHUE
CBOMCTBa aNbJETHOB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIeHUE allbJIeruJioB,



KauC€CTBCHHBIC PCAKIMH Ha aJbACTUIBI. Crioco0bI IMOJIYUCHHUA W IMPUMCHCHHUC aJIBACTHIOB H
KCTOHOB.

OMHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOSHHS MOJICKYI
KapOOHOBBIX KucioT. M3omepuss m HoOMeHkiarypa. Du3nmyeckue CBOICTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3M MEXKIY MOJIEKYJIaMH KapOOHOBBIX
KUCIIOT. XHWMHUYECKHE CBOMCTBA: KHCIOTHBIC CBOWCTBA, PEaKkIys STepU(UKAIMU, PEaKIUU C
y4acTUEM YTIIEBOJOPOAHOrO pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHCIIOT — CIOXKHBIX 3(upax. MHOrooopasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEJCTbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT, JUKAPOOHOBBIX
KUCIIOT, THAPOKCHKApOOHOBBIX KHCIOT. llpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJCUHOBAS, IUHONEBAS, JUHONEH08aAs KUCAOTEL.  CrocoOsl
HOJTy4eHHs U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuii psia, oOmiast Gopmyna, u3oMepus U HOMEHKIATypa.
DuU3nYECKUEe U XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, pusndeckrue U XMMHUYECKHUE CBOMCTBA KUPOB: THIPOIU3 B KUCIOU U
mea09Hoi cpee. OCOOEHHOCTH CBOWCTB YKUPOB, COACPIKAIIMX OCTATKH HEMPEISIbHBIX KUPHBIX
KkucnoT. JKupsl B mpupoe.

MBEI14a KaK COIH BBICIINX Kap6OHOBBIX KHCJIOT, X MOIOIICC HeﬁCTBHC.

OO6mas xapaktepuctuka yriaeBofoB. Kiraccudukamuss yrieBogoB (MOHO-, IU- H
nosiMcaxapuibl). MoHocaxapuel: TJIOKO03a, (pykTo3a, ramakTosa, prudo3a, 1e30KCHpruoo3a.
®duznyeckue CBOHCTBA M HaxoxkiaeHUe B mpupoje. PotocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3BI:  PEAKIMM C Y4YaCTUEM CIHUPTOBBIX M  aJbJACTMJHON TpYI, CIOHUPTOBOE U
MOJIOYHOKHCI0€ OpokeHue. I[IpuMeHeHHe TIIIOKO3bl, €€ 3HauyeHHWE B IKU3HEACITCIBHOCTH
opranu3ma. Jlucaxapuapl: caxapos3a, MaibTo3a U Jakro3a. BoccranaBnuBaromme U
HEBOCCTaHABJIMBAIOIIME Jucaxapunibl. ['maponu3 nucaxapujioB. HaxoxkaeHue B NpUpOJE U
npumeHenue. [lomucaxapuapl: Kpaxmaj, TJIIMKOTEeH M IesuTiosio3a. CTpoeHHe MaKpOMOJIEKYII
KpaxMmaia, TJMKOTre€Ha U IeJUToyio3bl. (Pu3nueckre CBOMCTBA Kpaxmala M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIN3, KaYECTBEHHAs PEaKIus ¢ HMOJAOM. XHUMHUYECKHE
CBOICTBa IEJITIOI03bI: TUAPOIIN3, OTyYeHHE d3PUPOB 1eUTI0N03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKcliepUMEHTAIbHbIE METO/Ibl M3YYEHHs BEIIEeCTB M MX MPEBpAIIEHUN: PACTBOPUMOCTD
pa3MYHBIX CIHPTOB B BOJE, B3aMMOJCHCTBHE ATAHOJA C HATPUEM, OKHCIEHHE ATHUIIOBOTO
COMpTa B ajbJerHJ Ha pPACKAJIEHHOM MeIHOW NpOBOJIOKE, OKHCIEHHE STHJIOBOIO CIHpPTa
JTXPOMATOM KaJiusi (BO3MOXKHO HCIIOJIb30BAHHUE BHICOMATEPUANIOB), KAUECTBEHHBIE PEAKIINU Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u rugpoxcuaom meau(Il)), peakuus raumnepruHa
¢ runpokcuiom menu(ll), xumMuueckue cBoiicTBa pacTBOpa YKCyCHOM KHUCIIOTHI, B3aUMOJIEHCTBUE
pacTBopa T0K03bl ¢ ruapokcunom meau(ll), B3aumozelicTBue kpaxmanga ¢ HOJOM, pELICHHE
IKCTIEPUMEHTATBHBIX 3371a4d 1o TeMaM «CriipThl ¥ peHonb», «KapOooHoBbIe KUCTOTHI. CIIOKHBIE
pUPBD».

A3oTcoaep:kalye OpraHuyecKne CoeANHEeHusl.
AMUHBI — OpraHM4yecKkue TMpou3BOJHBIE amMuaka. Kiaccudukanus aMHUHOB:

amudaTuyecKkue U apoMaTHUECKUe; MePBUYHbIE, BTOPUYHBIC U TpeTu4dHble. CTPOECHUE MOJEKYI,
obmas ¢gopMymna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHWMHUYECKOE CBOMCTBA



annpaTHYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, JIKWUJIMPOBAHHE, B3aMMOJICHCTBHE TMEPBUYHBIX
AMHHOB C a30TUCTON KUCJI0TOM. Con alIKMIaMMOHHS.

AHUIMH — [IpeCTaBUTENb aMUHOB apoMarudeckoro psaa. Ctpoenue aHuinvHa. B3anmuoe
BJIIMSIHME TPYI aTOMOB B MoOJjeKyje aHwiInHAa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMIIMHA.
KavectBennble peakuuu Ha aHWiauH. CrHocoObl MONYyYEeHUS M TPUMEHEHHE ann(aTHUIEeCKUX
amMHHOB. [losydyeHune aHWIMHA U3 HUTPOOEH301a.

Amunokucinotrsl. Homenknatypa u  u3omepusa. OThenbHbIE NPEACTaBUTEIN  O-
AMHUHOKHCIIOT: TJIWINH, ajJaHnH. OuU3ndecKre CBOMCTBA aMUHOKHMCIIOT. XMMHYECKHE CBOMCTBa
aMUHOKHCIIOT Kak aM(OTEpHBIX OpPraHWYECKUX COCAMHEHUH, peaklus IOJUKOHJICHCAIIHNH,
o0pa3zoBaHMe MENTUIHON CBs3U. buonornyeckoe 3HaUeHHE aMUHOKHUCIOT. CUHTE3 M TUAPOIU3
MIETITHIOB.

benku kak npuponHsle nosuMepsl. llepBuuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHEC CBOWCTBA OCJIKOB: THAPOJIN3, JICHATYpaIlus, Ka4eCTBCHHbBIC PEaKIIMH Ha
OeJIKu.

BKCHGDHMGHT&HBHLIG MCTOJZbI HM3YYCHHUSA BCHICCTB M HX HDGBD&HIGHI/II\/'IZ PaCTBOPCHUC
0EeaIKOB B BOJC, ACHATypalusa 0eIKoB IIpy Harp€BaHuWM, LIBCTHBIC PCAKIIUH Ha 6CJ'IKI/I, PCUICHUC
SKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMaM «ABOTCOI[ep)KaHII/IC OpTraHU4YCCKUEC COCIUHCHUA» U
«Pacmno3naBanue OpPraHu4YCCKHuX COCﬂHHCHHfI)).

BBICOKOMOJIeKyJIﬂpHLIe COCINHCHMUA.

OCHOBHBIC IIOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁl MOHOMCp, MIOJUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPpH3AllMU, CpCAHAA MOJICKYJIApHAaA Macca. OCHOBHBIE
MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — NoJIMMEpHU3aluAa U MMOJUKOHACHCA V.

[Tonumepusie MaTepHaIbL. [Imactmaccer (monu3TUIIEH, IOJIAIIPOIIUIIEH,
MOJIMBUHUIIXJIOPHI, MOJUCTHPOIL, MOJIMMETUIIMETaKpHUIIaT, MOJIMKapOOHATHI,
nonvdTUIIeHTepedTanaT). Y Tuan3anus u nepepadboTka riacTyuka.

OnacToMepbl: HATypajbHBIM  KaydyK, CHHTETHYeCKHE Kayuyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHa: HarypampHBIC (XJIOMOK, MIEPCTh, IIEIK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl ciennanbHOTO Ha3HAYeHUS (Te(IIOH, KeBIap, 3JIEKTPONPOBOASIIME TOJUMEPHI,
OunopasznaraeMble OJUMEPHI).

3KCH€DI/IM€HT3J’IBHBI€ METOJAbI M3YYCHUSA BCIICCTB M HX HDGBD&HIGHI/IﬁI O3HAaKOMJICHUE C
06pa3uaMH MNpUpPOAHBIX HW HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, Kay4YyKOB, pPCHICHUC
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Pacno3naBaHme miaacTMacce ¥ BOJIOKOH.

PacuérHble 3a1a4n.

Haxoxxnenne MonekyIsipHOi (GOpMyIIbl OpraHUYECKOT0 COeTMHEHHS TI0 MAaCCOBBIM J0JISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpMYJbl OPraHUYECKOTO
coenHeHus: 1Mo Mmacce (00BEMY) MPOAYKTOB CropaHMs, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUY /WM UCXOAHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOM (hOpMYIIbI



OpTraHU4Y€CKOro BCHICCTBA Ha OCHOBC €TI0 XHUMHUUYCCKHX CBOMCTB HMJIM CHOCOOOB IMOJIYUCHMUA,
OMpCACIICHUC JOJIM BbIXOAa MPOAYKTA PCAKIINU OT TCOPCTHYCCKU BO3MOKHOTI'O.

MexnopeIMeTHEIE CBA3H.

Peanuzanus MexInpenMeTHBIX CBSI3€H IpU M3yYeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHATHH, Tak U
IIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0me ecTecTBeHHO-HAy4YHbIC TOHSTHS: SBJICHHWE, HAy4dHBIH (akT, TUIIOTe3a, TEOpHs,
3aKOH, aHaIM3, CHHTE3, KIacCHUUKalus, HAOIIOJEeHUE, M3MEPEHUE, DKCICPUMEHT, MOJICIb,
MOJICIIUPOBAHUE.

Ousuka: marepusi, aTOM, D3JEKTPOH, HPOTOH, HEUTPOH, MOJIEKyJa, SHEPreTUUYECKHit
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3NYCCKUE BEITHYUHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHus3M, 3KOCHCTeMa, Ouocdepa, MeTaboJIM3M, HACIIEICTBEHHOCTD,
aBTOTPOHBIA M TETEPOTPODHBIA TUI MHUTaHUsA, OpokeHWe, (POTOCHHTE3, IBIXaHHE, OCIKH,
YTIIEBOJIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hpie HCKOMaeMbIe, TOTUIHBO.

TexHomorus: IMUIICBBIC MPOAYKTbBI, OCHOBBI PallMOHAJIBHOI'O ITUTAHUA, MOIOIIUE CPCACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC
OBLIAS 1 HEOPTAHUYECKAS XUMUSA
Teoperuyeckne 0OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX s1iep. XUMHUECKUN 21eMeHT. M30Tonbl. CTpoeHHE 2IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTUUYECKUE YpPOBHU U NOIYpOBHU. ATOMHbBIE
opburanu. Krnaccudukarms XUMUUECKUX dIeMeHTOB (S-, p-, d-, f-anements). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTaNsIM. DJIEKTPOHHbIE KOH(QUTYpali aTOMOB 3JIEMEHTOB
[EpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypalyy HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuit  3akoH u  Ilepuommueckas cucTeMa  XMMHYECKMX  DJIEMEHTOB
J.1. MenpneneeBa. CBsi3b NEpUOAMYECKOTO 3aKkoHa M [lepmonmdeckoi CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOKHBIX BEIIECTB MO TpymHmaMm u
nepuoaaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menneneesa.

XuMuyeckasi CBsi3b. BHIbl XMMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METalIndyecKas.
MexaHu3Mbl oOpa3oBaHus KOBAJIEHTHOM CBSI3H: 0OMEHHBIN
U JIOHOPHO-AaKLENTOPHBIM. OHeprus M JUIMHAa CBsA3H. lloimspHOCTH, HaIpaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM cBsi3U. KpaTHble cBsi3u. BomoponHas cBaA3b. MexXMONEKyIspHbIE
B3aUMOJICUCTBUS.



BaneHTHOCTP W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSi3b AJIEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpPUMEPE COCIMHEHHUI 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBieHne o0 KOMIUIEKCHBIX —coeAuHeHHsX. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABI. 3HAUCHHWE KOMIUIEKCHBIX coefauHeHuid. llonartue o
KOOPJMHAIIMOHHOM XUMHH.

BemecTtBa MONEKYISIpHOIO M HEMOJIEKYJIIPHOTO CTpPOEHHs. THUMbl KPUCTAIIMYECKUX
pEIETOK (CTPYKTYp) U CBOMCTBA BELECTB.

[TonsiTue o nqucnepcHeix cuctemax. MctuHHable pacTBopsl. [IpencraBienne o KOJIJIOUIHBIX
pactBopax. CrocoObl BBIpaKEHHsSI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl JIOJisi BEIIECTBA B
pacTBope, MOJISIpHAas ~ KOHUEeHTpauus. HacellleHHble YW HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramioruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEHICCTB. TpUBHAIBHBIC HA3BAHMS
OTJIEJIbHBIX NPEJCTABUTEICH HEOPraHUUECKUX BELIECTB.

Knaccudukanus XuMHYeCKUX peakuii B HEOPraHMYECKON U OpraHnYecKoil XUMUU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHECHHS W TPEBPAIICHUS SHEPTHUU TMPU XUMHUYECKUX
peakiusx. TemnoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXxuMuyeckue ypaBHEHHUsI.

CKOpOCTh XMMHUYECKOH peakinu, e€ 3aBUCUMOCTb OT pa3iIMyHbIX (akTopoB. [ 'oMOreHHBIE
Y TeTEepOreHHble peaknu. Karanus u KaTaau3aTopsl.

OOparumMble W HeEOOpaTHMMbIC  peakIuu. XHMHYecKoe paBHoBecue. KoHcTaHTa
XUMHUYCCKOT' O paBHOBGCI/ISI. cDaKTOpBI, BIIMAOIINEC HaA II0JOXKCHUC XHUMHWUYCCKOI'O paBHOBGCI/ISII
TEeMIIepaTypa, JaBJICHHE W KOHIICHTPAIIMH BEIECTB, YYacTBYIOIIMX B peaknuu. [IpuHIumn
JIe Illatenne.

Onexktponmtuyeckas aucconmanus. CunpHble W cimalOble  31eKTpoiuThl.  CTeneHsb
mucconanuu. Cpena BOAHBIX PAacTBOPOB: KHUCIOTHAsA, HEWTpasibHasd, mienouHas. BompopoaHslii
noka3zarens (pH) pactBopa. ['unponus coneil. Peakiiun noHHoro oomexa.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKknuu. Crenenp okuciacHusA. OKHCIUTENIb U
BOCCTaAaHOBHUTCIIb. HpOHGCCI)I OKHCIICHHS M BOCCTAaHOBJICHUS. BaXKHEHMIINE OKUCIUTCIN U
BOCCTaHOBHUTEIU. MeTona SJICKTPOHHOT'O Oananca. 3J'IeKTp0J'IPI3 pacTBOPOB U paCIIaBOB BEUICCTB.

OKCIEpUMEHTAJILHBIE METOJIbl W3YYEHHs BEIIECTB M HX NPEBPALICHUN: pa3lIoKEHUE
IEPOKCUJA BOJOPOJAa B NPHUCYTCTBMM KaTaJIM3aTOpPa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
NPOBEIEHUE pPEaKUUH MOHHOrO OOMEHa, OIpeJesieHue CpeAbl pacTBOPOB C IMOMOUIbIO
MHAUKATOPOB, U3yUYEHUE BIUSHUS Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTb XMMMUYECKOH PEaKIUu U
MIOJIOXKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckast xumus.

[TomokeHne HemeTauIOB B [lepHogMyYecKodl CHUCTEME XUMHYECKHX  JJIEMEHTOB
J.W1. MenneneeBa U OCOOCHHOCTH CTpOEHHS MX aTomMoB. Du3nueckue CBOICTBAa HEMETAJUIOB.
AnnoTponusi HeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriiepoaa).



Bomopon. Ilonydyenue, ¢puzndeckue U XMMHUUYECKHE CBOMCTBA: PEaKIMU C METaUIaMU U
HEMCTa/1JIaMH, BOCCTAaHOBUTCIBHBIC CBOICTBA. FI/II[pI/Il[bI. TonnuBHBIC YII€MEHTEHL.

['anorensl. HaxoxaeHune B MPHUPOJE, CIIOCOOBI MOTYYCHUS, (GU3NUYECKUE U XUMHYCCKHE
cBoiicTBa. ['amoreHoBoOpObl. BakHelne KHUCIOpoACOaepKallue COSAMHEHUS TaIOTCHOB.
JlabopaTopHbIE ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHSI TalOreHOB. [I[puMeHeHHEe TaIOTeHOB U
UX COCOUHEHUN.

Kucnopon, o3on. JlaboparopHble M HPOMBILIUICHHBIE CHOCOOBI MOJY4YEHUS KHUCIOPOJa.
®usnyeckue M XUMHYECKHE CBOWCTBA M INPUMEHEHHE Kuciaopoga U o30Ha. Oxcuasl u
MEPOKCH/IBI.

Cepa. HaxoxaeHue B MpHUPOAE, CIOCOOBI MOJyYCHHUS, (DU3MYECKHE U XUMHUYECKHE
cBorictBa. CepoBomopon, cyiabdunbl. Oxkcua cepoi(IV), oxcun cepri(VI). Cepuucras u cepHas
KHCTIOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CEepHOM KHCIOTHL. [lpuMeHneHue cepbpl U eé
COCTUHEHUN.

A3zor. HaxoxaeHue B MpPUPOJAE, CIOCOOBI TONydeHHs, (PHU3MYECKHE M XUMHUYCCKHE
CBOICTBA. AMMI/IaK, HUTPUBI. OKCI/I[IBI asora. A30THCTasd W a30THAAd KHUCJIOTHI M HX COJIH.
OCOOCHHOCTH CBOMCTB a30THOHM KHUCIOTHL. [IprMeHeHHe a30Ta M ero COCAMHCHUH. A30THBIC
yI00peHusl.

®ochop. Haxoxnenume B mpupoje, crocoObl MOMydeHUs, (GU3HUYECKUEC U XUMUYCCKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccomu.
[Tpumenenne pochopa u ero coeaunenuit. PochopHbie yI0OpEHHS.

VYriaepox, HaxoXIeHHE B TpHpoAe. AIUIOTponHblE Momubukanuu. Dusudeckue u
XMMHYECKHE CBOMCTBAa MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepogoMm. Oxcun yraepona(ll),
okcun  yramepona(lV),  yrompHas ~— kucinota M e€  coud.  AKTHBHPOBaHHBIN
yrois, agcopOuus. dymiepensl, rpadeH, yriaeponHsie HaHOTpYyOkw. [IpuMeHeHHMe mPOCTHIX
BEIIIECTB, 00Pa30BAHHBIX YIJIEPOJIOM, U €T0 COSMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, cocoObl MOMydeHus, (U3nYecKrue M XUMUYECKHe
cBoiictBa. Okcun kpemuus(I1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKIO0, €ro MOoIy4eHHUE, BUIBI CTEKIIA.

[Tonoxenue metamioB B [lepuonndeckoil cucremMe XUMHUYECKUX 371€eMEHTOB. OCOOEHHOCTH
CTPOEHHS 3JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue puznyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTamioB B ObITY U TexHUKe. CIIIaBbl METAJIIOB.

DIEKTPOXUMUYECKUN Psil HAMPSDKEHUH MeTaimoB. O01ue criocoObl OIyYeHUsT METaIOB:
TUAPOMETAJUIYPrusl, MUPOMETAIULYPrus, dJeKTpoMeTautyprus. [IoHsaTHE 0 KOPPO3UU METAILIOB.
CnocoOblI 3a1IUThl OT KOPPO3HH.

OO6mas xapakrepucTtuka MeTtaiioB IA-rpynnsl [lepuoanueckoit cUCTEMBl XMMHUYECKHUX
snemMeHToB. Hatpuii u kanuii: noiaydenue, pu3nueckue U XMMUYECKHE CBOICTBA, MPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAMHEHUM.

Obmas xapaktepuctuka MetaysioB IIA-rpynmsr Ilepuonndeckoil cMcTeMbl XUMHUYECKUX
9JIEeMEHTOB. MarHuii M KanblUMi: MOJdy4deHHe, (QU3NYecKue U XUMHYECKHE CBOMCTBA,
IPUMEHEHHE MPOCTHIX BEIIECTB U UX coeMHEeHuI. JKECTKOCT BOABI U CIIOCOOBI €€ yCTpaHeHHUS.



AOMUHUN: TOTydeHHue, (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE IMPOCTOTO
BEIIECTBA M €r0 COeAMHEHUU. AMPOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA AaTIOMHUHUS,
TUIPOKCOKOMILIIEKCHI aTIOMUHUS.

OO6mas xapakrepuctuka MeTawioB nodouynsix noarpynn (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®dusnueckue U XUMHYECKUE CBOICTBA XpoMa U €ro coeAnHeHu. OKCUJIbI U TUIPOKCUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). XpoMarbl U IUXpPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
Ilonmyyenue u npuMEHEHUE Xpoma.

®u3nyeckue M XHMHUYECKHE CBOMCTBa MapraHila M €ro coeluHeHud. Baxkneimme
coenunenus: Mmapranna(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar xanus,
€r0 OKHCIIUTENILHBIE CBOICTBA.

dusznyeckre ¥ XMMUYECKHE CBOWMCTBA JKeJle3a M ero coeMHeHui. OKCHIbI, TUIPOKCHUIBI 1
conu xkene3a(ll) u xeneza(Ill). [lonydyenne u npuMeHeHHE Keje3a U ero CIJIaBoB.

Du3nyecKnue 1 XMMHYECKHE CBOMCTBA MEAU U €€ coenrHeHuid. [lonydyenre u npuMeHeHue
MeIU U €€ COCTMHEHUM.

[{uuk: monmydenue, GU3NIECKUE U XUMUYECKHE CBOMCTBA. AM(OTEpPHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero coeAMHEHU M.

DKCIepUMEHTAIbHBIE METO/Ibl M3YUEHHUs BEIIECTB U UX MPEBPAllleHUN: n3ydeHrue o0pas3ion
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, U3YUYCHUE KOJIICKIHH
«MeTaiipl ¥ CIUIaBbDY, B3aUMOJACIHCTBUE LIEIOYHBIX U IIEJIOYHO3EMENIbHBIX METANIOB C BOJIOM
(BO3MOYHO HCITI0JIb30BAHKE BUJEOMATEPUAJIOB), B3aUMO/ICICTBHIE LIMHKA U XKeJle3a C PACTBOPAMHU
KHCJIOT U LIEJNOYEH, KaUeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYECKUE aHHOHBI, KATUOH BOJOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE THAPOKCHIOB AIIOMUHUSA U [IMHKA C pACTBOPaMH KHCIIOT U
HIeJI0Yeil, pelIeHre SKCHEpPUMEHTAIbHBIX 3adad 1o TeMmaMm «l'amorene», «Cepa u €€
COoeIMHEHU», «A30T U pochop U uX coeAMHEHUs», « MeTallsibl TTIaBHBIX MOATPYII», «MeTanmis
MOOOYHBIX MOATPYIII.

XuUMHA U KH3Hb.

Ponp xumum B o0ecnieueHUH yCTOMYMBOIO pa3BUTHUs yenoBedecTBa. [IoHATHE 0 HAYyUHBIX
METOJaxX IIO3HAHUS M METOJNOJIOTMM HAydHOro uccienoBaHuss. HayuHble npuHIUIBI
OpraHM3alil XUMUYECKOro MPOou3BoACTBa. [IpoMbllyieHHbIE CITOCOOBI MOJYYE€HUS Ba)KHEHIINX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMMAaKa, CEPHOU KUCIIOTHI, MeTaHoua). [IpoMbluieHHbIE
CHocoObl MOMY4YEHUSI METAJJIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Kalolled cpenibl U
ero nocneacTBus. Poib xuMuu B o6ecriedeHuu SHepreTHYeckoil 0e30MacHOCTH.

Xumus u 3J0POBLE YCIIOBCKA. .HeKapCTBCHHBIe CcpcacTBa. HpaBI/IJ'Ia HCIIOJIb30BaHUA
JICKApPCTBCHHEBIX IpCIIapaToB. Pons xuMuu B Pa3sBUTHU MCAUIIUHEI.

XUMHS OUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBEIE T00aBKU. POJIb XUMHHU B 00€CIIeYEeHNH
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapdromepnbie cpenctBa. beitoBas xumus. IIpaBuna 6Ge3omacHoro
UCIIOJIb30BaHUS MpEenapaToB OBITOBOW XMMHUU B MIOBCETHEBHOMN >KHU3HU.



XWUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTEPHAITBI (IIEMEHT, OCTOH).
XuMus B CEIBbCKOM X03stiicTBe. OpraHnveckne 1 MUHEpaIbHbIC yI00PCHHUSI.

COBpeMeHHBIG KOHCTPYKHOHMOHHBIC MaT€puajibl, KpaCKH, CTCKJIO, KEpaMHKa. MaTepI/IaJ'II)I
AJId 3JICKTPOHUKH. HanoTexHomoruu.

PacuéTHple 3a1a4n.

Pacuérel: Macchl BelecTBa MM O0bEMA Ta30B IO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMaA, KOTHUECTBA
BEIeCTBa) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET IpHUMecH, Macchl (00bEMa,
KOJIMYeCTBa BEIIECTBA) MPOJIYyKTa peakiuuu,
€CJIM OJIHO U3 BEIIECTB JJaHO B BUJIE PacTBOPA C OMpPENEIEHHON MacCOBOM J0JIeil paCTBOPEHHOTO
BEIL[ECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIIGHTPAllUM BEIIECTBA B PacTBOpE, JOJU BBIXOJa
MPOJYKTa PEaKkuu OT TEOPETHUECKHU BOZMOKHOTO.

MeXInpeaMeTHBIC CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsI3€l MpU M3YYEHUH OOLIEH M HEOPraHMYECKONW XMMHHU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U MOHATHN, IPUHATHIX B OTACIIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHATHS: SBJIICHUE, HAyYHBIM (DaKkT, TUIIOTE3a, TEOPHS,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIusi, TIEepUOJUYHOCTh, HAOIIJICHHE, HW3MEpPEHHUE,
AKCIEPUMEHT, MOJIEJIb, MOJICIMPOBAHUE.

®dusuka: marepusi, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, IIPOTOH, HEWTPOH, HOH,
U30TOIbl, PAaAMOAaKTUBHOCTb, MOJIEKYJA, 3HEPreTUUECKUIl YpOBEHb, BELIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACATBHBIN Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHMs], CKOPOCTh, DHEPTUs, Macca.

buonorust: knerka, opraHusM, J3KocucTeMa, Ouochepa, MeraboIu3M, MakKpo- U
MHUKpPORJIEMEHTBI, OENKH, JXKUPbI, YIJIE€BOAbI, HYKJIEHHOBBIE KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BE€UICCTB U ITOTOK SHCPIrUr B SKOCUCTEMAX.

["'eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbL, OJIE3HBIE HCKOTIAEMbIE, TOTLIIMBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIJIEHHOCTb, METAJUTYPIUs, CTPOUTENIbHbIE MaTepualbl,
CEJIbCKOXO3SMCTBEHHOE IMPOM3BOJCTBO, IMUINEBAs IMPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIJIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX Ipenaparos, IIPOU3BOJICTBO

KOHCTPYKIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIIIICHHOCTh, HAHOTCXHOJIOTHH.

[INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 XUMUU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



B cooTBeTcTBUM C CHCTEMHO-AEATENIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCSH POCCUNHCKOM IpakJaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIICHHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHI0; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOLIECTBE MpPaBUJIAMU W HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpBhl; CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIC Pe3yIbTaThl OCBOCHHS MpeAMeTa «XHUMHEs» OTPaXarT cHOpPMHPOBAHHOCTH
OIIBITA TTO3HABATEILHON U MPAKTHYECKOW JEATEIILHOCTH OOYYaIOIIMXCS B MPOIIECCE pealn3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHHS MpPEaMETa «XHUMUS» OTPAKAIOT C(HOPMUPOBAHHOCTD
OINBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIILHOCTH OOYYaIOIIMXCS B MPOIIECCE pealn3aluu
O6pa3OBaTCJII)HOI>'I ACATCIIbHOCTHU, B TOM YHUCJIC B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHMS

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX IPaB U 00A3aHHOCTEH, yBa)KEHUS K
3aKOHY U MPABOIOPSAKY;

NpeaACTaBJICHHUA O COLOUAJIBHBIX HOpMax MW IIpaBUJIaX MECKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp'—IGCKOﬁ ACATCIBHOCTH NP CO3JaHHUU y‘~I€6HI>IX ITPOCKTOB,
PECLIICHUN y‘le6HbIX U IIO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUH XUMHWYCCKHUX 3KCIICPUMCHTOB;

CHOCOOHOCTH NOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHTbI APYTUX
IIPU aHaJIU3€ Pa3InYHbIX BUJIOB YUEOHOH A€ATEIbHOCTH;

2) NATPUOTHIECCKOI'O BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY U HAy4YHOMY HACIEIUIO OTE€YECTBEHHOU
XHMHH,

YBaXXCHUA K HIPOLHECCY TBOPUYECTBA B obOnactu TCOpPHUHU M MPAKTUYCCKOr0 MPHUIIOKCHHA
XUMHHU, OCO3HAHUA TOIO, YTO JHJAHHBIC HAYKU €CTb PE3YJbTAT JJIIHUTCIbHBIX Ha6J'IIOI[eHI/II\/’I,

KPOMOTJIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘-IéHBIX H IIPAKTUKOB;

HHTEpECa W TO3HABATCIIbBHBIX MOTUBOB B TIOJYYCHUM W TOCICAYIOIMIECM aHAJIN3C
I/IH(l)OpMaI_II/II/I 0 MMCPEAOBBIX JOCTUKCHHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEJICHMUS;

CIIOCOOHOCTH OLCHMUBATh CUTyalluH, CBA3AHHBIC C XUMHUYCCKUMMU ABJIICHUAMHA, U IPUHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIICHUBAaTh CBOE MOBCACHUEC W TIIOCTYIIKHM CBOUX TOBapHHleﬁ C HOSI/II_II/II\/'I
HPAaBCTBCHHLIX U ITPABOBLIX HOPM U C y‘{éTOM OCO3HaHUA HOCJ'IC,Z[CTBPIIZ MMOCTYIIKOB;



4) popMHUpOBaHMS KYJIbTYPHI 310POBbI:

IIOHUMAaHUA HeHHOCTCﬁ 3A0POBOIO0 H 0e301macHOro o6pa3a JKHN3HU, HeO6XO,Z[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy (1)I/ISI/IT-ICCKOMy U ICUXUYCCKOMY 300POBBIO;

coOuro/IeHHs TpaBuil 0€30MacHOro oOpalmieHHsl ¢ BEIIeCTBAMH B OBITY, IMOBCEIHEBHOM
YKU3HU, B TPYJA0BOI J1€ATEIbHOCTH;

INOHUMaHHA NCHHOCTHU IpaBUJl HWHAUBUAYAJIBHOTO MW KOJUJICKTUBHOI'O 0e30I1acHoro
IMMOBEACHMS B CUTyallUAX, YT'POKAOIINUX 310POBbIO U JKU3HU J'IIOI[@?I;

OCO3HAHMsI IOCIEACTBUI M HENPUITUS BPEIHBIX NPUBBIYEK (YHOTPEOIEHUS aJIKOIOoJs,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOT0 BOCTIMTAHUS

KOMMYHUKAaTHBHOW KOMIIETCHTHOCTH B  y4eOHO-HCCIENOBATEIbCKON JIeSTEeIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPYECKOH U APYTUX BUAAX JIEATEIBbHOCTH;

YCTaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU IPAKTHYCCKHUX 3adad COHI/IaJIbHOfI
HaIlIpaBJICHHOCTHU (B paMKax CBOCI'O Kjacca, I_HKOJ'IBI);

MHTEpeca K MPaKTHYECKOMY M3y4YeHHUIO Mpodeccuil pa3auyHOTo poja, B TOM YHMCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXCHU: K TPyAY, JIIOJAM TpyJa U pe3yJibTaTaM pr,I[OBOP'I ACATCIIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBUIYaJIbHOH TpaeKTOpUU 0Opa3oBaHUs,
Oynymei mpodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX ITUTAHOB C YUETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MMOTPEOHOCTEH 00IIECTBa;

6) 3K0JIOrH4eCKOro BOCIIATAHMA:

HKOJIOTUYECKU I1€JIeCO00PA3HOr0 OTHOIIEHUSI K MPHUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHUA TJI00ANTBHOTO XapaKkTepa IKOJIOTUYECKUX MPOOSieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbI;

OCO3HaHUA HGO6X0}II/IMOCTI/I HCITIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ XUMHU OJid pCUHICHUA BOIIPOCOB
palnOHAJIBHOI'O MMPpUPOAOII0JIb30BAHN,

AKTHUBHOTO HENPUATHSA JCUCTBUM, NPHUHOCAIIMX BpPEX OKPYKAIOIIEH NPUPOJHOU Cpene,
YMEHHUSI MPOTHO3UPOBATh HEOIAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4Wg PasBUTOTO OSKOJOTMYECKOI'O MBIIIJICHUS, 9KOJIOTHYECKOU KYJbTYPBbI, OIIbITa
ACATCIIBHOCTH 3KOJOTrHYeCKOM HAIlpaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATHCA HWMH B
HOSH&B&T@J’IBHOﬁ, KOMMyHHKaTHBHOﬁ n COHI/IaJII)HOI;'I IIPaKTHUKE, CIIOCOOHOCTH U YMEHUSA aKTHUBHO
MMPOTHUBOCTOATH UACOJIOTUN XCMO(I)06I/II/I;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd W
00I11eCTBEHHOM MPAKTHKHY;

NOHUMaHMA CHeUu(UKA XUMHH KaK HayKd, OCO3HaHUS €€ poinud B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO IPEACTaBICHUs 00 OKpY’KaroleM
MHpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKA, B IO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AaLUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, B PELIEHUH IN100aIbHBIX IPOOIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPEBO,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHHU MEIHUIIMHBL,
00ecreyeHn! yCIOBHUH YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4ieHa
00I11eCTBa;

CCTCCTBCHHO'HaquOﬁ I'pPaMOTHOCTH: IIOHHMMaHHA CYHIHOCTH MCTOJOB IIO3HAHMHA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYyKax, CIIOCOOHOCTH HCIIOJIE30BATh MMOJIy4yacMbIC 3HAHHUA IJIA
aHanu3a U OOBICHEHUS SBJICHHUM OKPYIXKAromEero Mupa U IIPOUCXOIAIIUX B HEM HSMGHGHHﬁ,
YMCHUA OCJIATh 000CHOBaAHHbBIC 3aKJIFOYCHMS HA OCHOBE HAay4YHBIX (baKTOB N UMCIOIIHNXCA JaHHBIX
C LICJIBIO ITOJIYYCHHUA JOCTOBCPHBIX BHIBOJAOB,

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XUMHYECKUE 3HAHUS IJI1 pCIICHUA HpO6J’ICM
B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

HHTEpECCA K ITO3HAHUIO, HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p830BaHI/IIO n caMoo6p330BaHmo, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHHH 110 XWMHH B COOTBETCTBHH C JKHM3HCHHBIMHU
HOTpe6HOCT${MI/I;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3inyHbIX cdepax mpodeccHoHaTbHON
JeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3yabTaThl OCBOSHHS MPOTPaMMbl IO XUMHUH Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIFOYAIOT:

3HauMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIMXCA MEXKIUCLUILINHAPHbBIE
(MexXmnpeMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U crenuuKy METOJI0B IO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHbBIX HayKax (MaTepus, BEIIeCTBO,
SHEPIrus, SIBIEHUE, MpOLecc, CUCcTeMa, HAayyHbIH (akT, MPUHLUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, UCCIIeI0BaHNe, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJgbHble  ydeOHble  JeicTBUS  (TMO3HABaTeJIbHbIE,  KOMMYHHMKATHBHBIE,
perynaTuBHbIe), oOecneunBatoniyie  GOpMUpPOBaHHE  (QPYHKIMOHAIBHOM  TIPaMOTHOCTH U
COLMAIbHOW KOMIETEHIIMH 00yUaroIInxcs;

CIIOCOOHOCTH 06yanOIHI/IXC$I HCIIOJB30BaTh OCBOCHHBIC MCKIAUCHTUIIIIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA W YHHBCPCAJIBHBIC y‘—Ie6HI)Ie JICfICTBI/IfI B II03HABaTEILHON H
COIIMAIBLHOM IIPaKTUKCE.



MCTaHpCHMeTHBIG pPE3yJibTaTbl OTpPAXAKOT OBJIAJICHUC YHUBCPCAJIbHBIMU yqe6HBIMI/I
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA ,HGIZCTBHHMH.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE AelCTBUS
1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOATENIFHO (OPMYIMPOBaTh U aKTyalM3UpOBaTh INPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OnpeaAciIATh LCIIN ACATCIbHOCTHU, 3adaBas IIapaMETpbl W KPUTCPHUU HUX JOCTHUIKCHMUI,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;

HCIIOJI30BaTh IIpHU OCBOCHUU 3HAHUH HpI/IéMLI JOTHUYCCKOIo MBIIUJICHHUA: BBIACIATH
XapaKTCPHBIC IIPHU3HAKU MOHATHH U YCTaHABJIUBATL HX B3daUMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIMEC IMOHATHA OJIA 00BICHECHUS OTACIBbHBIX (1)3,KTOB u SIBJIGHI/If/'I;

BLI6I/IpaTb OCHOBAHHA U KPUTCPHUH IJIA KJ'IaCCI/I(bI/IKaI_II/II/I BCIICCTB U XUMHUYCCKHUX peaKHHﬁ;
YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUSMU,

CTPOUTL JIOTHYCCKUC PACCYIKICHUA (I/IHI[yKTI/IBHBIC, JACAYKTUBHBIC, 110 aHaJ'IOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U IMMPOTHBOPCUYHA B paCCMAaTPpUBACMBbBIX ABJICHUAX, q)OpMYJII/IpOBaTI)
BBIBOJbI U 3aKJIIOUYCHUA,

IPUMEHSTh B IPOLIECCE TO3HAHMS UCIIOJIb3YEMbIE B XMMHUHU CHUMBOJMYECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHAYecKass (GOopMysa, ypaBHEHHE XWMHYECKOM peakuuh — TP pPEHIeHHH Y4eOHBIX
[IO3HABATEIIBHBIX U IPAKTHUYECKUX 3a]a4, IMPUMEHATb HAa3BaHHBIC MOJCIBHbBIC IPEIACTaBICHUSA
JUISL BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIAeA0BaTENIbCKUE e CTBHS:
BJIaACTb OCHOBAMH METOJ0OB HAYUYHOT'O MMO3HAHHA BEHIECCTB U XUMHWYCCKUX pCaKHHﬁ;

q)OpMy.]'II/IpOBaTI) ol MW 3aJad4d  HUCCICAOBaHHA, HCIIOJIb30BaTh IIOCTABJICHHBLIC H
CaMOCTOATCIIbHO C(bOpMYJ'H/IpOBaHHI)Ie BOIIPOCHI B KAYECTBEC MHCTPYMCHTA IMO3HAHHA WU OCHOBBI
JJIA (l)OpMI/IpOBaHI/IH THIIOTE3BI 11O MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CYH(HCHHﬁ;

BJIQJIETh HABBIKAMH CaAMOCTOSITENIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS YYCHHUECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOIIOMATh 332 XOAOM IpOIlecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OpMYyIUpOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOJICITAHHOM
pabore;

HpI/IO6peTaTB OIIBIT yquHqCCKOﬁ HCCHCHOB&TCHBCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH,
IMPOSABJIATH CIIOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY METOJO0OB PCIICHUA

MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHUS.

3) padora ¢ ungopmaunmeii:



OpUEHTUPOBAThCA B Pa3IMYHBIX HCTOYHUKAX HMHPOpMaUK (HAy4HO-TIOMYJIsIpHAs
JUTEepaTypa XHMHYECKOTO COZAEp)KaHUs, CIpaBOYHBbIE TOCOOMs, pecypchl HHTepHera),
aHAIM3UPOBATh HHGOPMAIIMIO PA3IWYHBIX BUIOB U (HOPM TNPEICTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

dbopMyIIMpOBaTh 3ampOChl U TMPUMEHSATH PA3NIMYHBIC METOJIBI TPHU TOUCKE U OTOOpE
nHpopmaIuu, HeoOX0AMMOM TSl BBIMOTHEHUS YIeOHBIX 3a71a4 ONPeIeIEHHOTO TUIIA;

HpI/IO6peTaTB OIIBIT HMCIIOJIb30BaHUA I/IH(i)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH U
Pa3JINYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BHIOMPATh ONTUMAIBHYIO (OPMY NIpeACTaBIeHUS MH(POpMANUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCTOJIb30BaTh HAYYHBIM S3BIK B KauyecTBE CpEIACTBA MpH paboTe ¢ XUMHUYECKOH
uHpOpMaNMeil: TPUMEHSATh MEXIpeIMeTHbe ((PHU3HYecKHe M MaTeMaTH4YeCKHue) 3HAKH |
CHUMBOJIBI, (popMyIiel, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIVISTHOCTH.
KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMbI B X0JI¢ TUAI0Ta U/WUIU JUCKYCCHH,
BBICKA3bIBaTh UJIeH, (POPMYIIMPOBATH CBOM MPEJIOKECHUS OTHOCUTEIIEHO BBIITOJIHCHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYNATh C IPE3EHTALMEN pe3yJbTaTOB I103HABATEIbHOW JAESITEIBHOCTH, IMOIYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IMPU  BBIIOJHEHUH XHUMHYECKOIO
JKCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIEIOBAaHUIO CBONCTB H3Yy4YaeMbIX BEIECTB,
peanuzanuu y4yeOHOro mpoekTa, M (OpMYJIUPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCIIEIOBAHUM MyTEM COTTIACOBAHMS MO3UIIMI B X0€ 00CYKIeHUS U 0OMEHAa MHEHHSIMH.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—lble JelCcTBUA:

CaMOCTOSITENIbHO IUIAHUPOBaTh U OCYILECTBIATh CBOIO II0O3HABATENIBHYIO JESTEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuT™M JEUCTBUN NPU BBHINOJHEHUM y4e€OHBIX M HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pEelIeHHs C YUETOM IMOJyUYeHHUs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

OCYHICCTBIATE CAMOKOHTPOJIb ACATCIBHOCTU HA OCHOBC CaMOaHaJIM3a U CaMOOILICHKU.

NHNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS MPOTPaMMbl IO XMMHH Ha YIIIyOJIEHHOM ypOBHE Ha
YPOBHE CpEHEro OOIIero oOpa30oBaHUs BKIIOUAIOT CreluUYecKHe I y4eOHOro mpeaMera
«XuMHs» HAaydHbIE 3HAHUSA, YMEHHUS W CIOCOOBI JIEHCTBUH MO OCBOEHHUIO, MHTEPIPETAIUH U
HpeO6paSOBaHI/IIO 3HaHI/II>'I, BHUbBI ACATCIBHOCTH IO IMMOTYYCHUIO HOBOI'O 3HAHHUA U MPUMCHCHUIO
3HAaHWA B Pa3jMUYHBIX YYEOHBIX CUTYyalMsIX, a TaKKe B PEabHBIX >KU3HEHHBIX CHUTYaIlHsX,



CBSA3aHHBIX C XUMHEH. B mporpamme mo XWMHU NpEeAMETHBIE PE3yJIbTaThl MPEICTaBICHBI IO
roJiaM U3y4eHus.

10 KIIACC
[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXKakoT:

c(OpMUPOBAHHOCTH MPEACTABICHUN: O MeCTe W 3HAYCHWU OPraHu4YecKol XHMHUU B
CUCTEME €CTECTBEHHBIX HAyK M €€ POJM B 00CCIICUCHUN YCTOWYMBOTO Pa3BUTHI YEIIOBEUSCTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, PHEPreTUYecKo M MUIIEeBON 0€30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3/IaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHHMKOB JHEPruu, B OOECIECYECHUU
paloHaIbHOIO MPUPOJIONOIL30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOLIEH KYJIbTYphI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3[0pOBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CHCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIIOJIATAOIINE
MOHATUS — XUMHYCCKHH 3JIEMEHT, aroM, SAPO M 3JEKTpOHHAs o0ojoyka aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aTOMa, TMOpUIW3alvs aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJ€HTHOCTb, J3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIN CKeNerT,
(GyHKIIMOHATBHAS TPYIA, pajdKan, CTPYKTypHbIE (Gopmyisl (pa3BEpHYTBIC, COKpaNIEHHEIE,
CKEJICTHBIE), M30MEpHUSl CTPYKTypHas M MPOCTPAHCTBEHHasl (TeoMeTpudecKas, ONTHYecKasi),
MU30MEpbI, TOMOJIOTUYECKHA Psifi, TOMOJOTH, YINIEBOJOPOABI, KHUCIOPOA- M a30TCOJEpKAllHe
OpraHWYECKUE COEJAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbBIE
COCIMHEHUS; TEOpUHU, 3aKOHBI (mepuomumdeckuit 3akoH [[. M. MenpaeneeBa, Teopusi CTpoeHUs
oprannyeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH
COXpaHEHHS M TPEBPAIEHUS DSHEPTUU TPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAIIUEe B OCHOBE IMOHHMaHUs
MPUYMHHOCTH M CHCTEMHOCTM XHUMHWYECKHX SIBJICHHUI; TMPEICTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX M KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKAHUs, O B3aMMHOM BIIMSHHUH aTOMOB W TPYII aTOMOB B MOJIEKYyJax (MHIYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronoruueckue cBeqeHUS O CBONCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM UCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TPAKTHUECKON [eATEeNbHOCTH YENOBEeKa, OOIIMX HAy4YHBIX MPUHIUNAX XUMHUYECKOTO
MPOU3BOICTBA (Ha MpUMepe MTPOU3BOICTBA METAHOJIA, IEPepadOTKU HEPTH);

c(OpMUPOBAHHOCTh  YMEHHIL: BBISIBIIATH ~ XapaKTEpHblE  NPHU3HAKK  TOHATHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOUIME IIOHATHS MPHU OMUCAHUU
COCTaBa, CTPOCHHMS U CBOMCTB OPraHMYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUISI COCTABIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHuYeCKIX BEUIECTB;

COCTABJIATh YPABHEHUS XUMUYECKUX PEAKIUN U PACKPBIBATH UX CYIIHOCTH: OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIHil TOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OalaHca 3TUX PEAKIIMM,
peakuuii MOHHOrOo OOMEeHa NYTEM COCTAaBIEHHUS HX TIIOJHBIX M COKpAIIEHHBIX MOHHBIX
YpaBHEHUN;

H3TO0TaBJIMBATb MOACIIM MOJICKYJI OPraHUYCCKHUX BCHICCTB I HIUIIOCTpallUd  HUX
XUMHYCCKOI0 U NPOCTPAaHCTBEHHOTO CTPOCHUS;



c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIUBATh MPUHAIEKHOCTh U3yUYEHHBIX OpPraHMYeCKUX
BEIIIECTB 0 UX COCTaBY U CTPOCHUIO K OMpeNeIEHHOMY KIIacCy/TpylIe COeIUHEHUH, 1aBaTh UM
Ha3BaHUsA 1o cucrteMarndeckol HoMmeHkaType (IUPAC) u npuBoauTh TpUBUATIBHBIC HAa3BaHUS
JUISL  OTIENBHBIX TMPEJCTAaBUTENCH OpPraHMYeCKUX BEHIECTB (ITUJICH, AalleTHJIEH, TOJYOJI,
[JIMLEPUH, STUICHIJINKONb, (eHos, Qopmanbiaeruyn, ameranblerul, aieToH, MypaBbUHAas
KHCJIOTA, YKCYCHasl KHCJIOTa, CT€ApUHOBAs, OJICMHOBAas, IMaJbMUTUHOBAS KHUCJIOTHI, TIUIMUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOMPEH, CTUPOII U IPYTHUE);

C(i)OpMI/IpOBaHHOCTI) YMCHUA ONIPEACIATE BUI XAMHYECKOH CBSI3U B OpPraHu4€CKUx
COCAUMHCHUAX (KOBaJICHTHaSI 1 MOHHAaA CBA3b, 6- U T-CBA3b, BOAOPOJHAA CBSISB);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHSATH TOJO0KEHUS TEOPHUH CTPOSHHSI OPraHHMYECKUX
BemecTB A. M. BytiepoBa a1 0ObsICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3MUYeCcKHue U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB!
AJKaHOB, LMKJIOAJKAHOB, AJKEHOB, AaJIKAJHEHOB, AJKUHOB, ApOMAaTHYECKUX YTIJIEBOJOPOIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIIIeBOA0B (MOHO-, IU- U MOJIHCAXaPUIOB),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO0 CBSI3b MEXKIY HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIIHH ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpPMUPOBAHHOCTh YMEHUS MOJATBEPXKJIAaTh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTH DPEAKIIMOHHOW CIIOCOOHOCTH OPraHWYECKMX COCIMHEHHH OT KPATHOCTH M THUIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3U), B3aMHOTO BIUSHUS aTOMOB U TPYIII aTOMOB B MOJICKYJIaX;

c(OPMHUPOBAHHOCT YMEHHsI XapaKTE€pHU30BaTh HCTOYHHUKHM  YIJIEBOJOPOIHOTO  ChIPbS
(He(Th, MPUPOAHBINA Ta3, yroiib), CIOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NPUMEHEHHUE
IPOAYKTOB NEPEpPabOTKH;

c(hOpMUPOBAHHOCTD BJIAJICHUSI CHUCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX METOaX
MO3HAHUS — HAONIOIEHWH, W3MEPEHUH, MOJEIHPOBAHUH, OKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTh 9TH 3HAHUS,

chOpMUPOBAHHOCTh ~ YMEHHUS  TNPUMEHSTh OCHOBHBIC  OMEpPAlMH  MBICTUTEIHHOU
NEeSTENIbHOCTH — aHaJM3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMATH3aIUI0, BBISIBICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJISI U3YUEHHS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHIL;

Cq)OpMHPOBaHHOCTB YMGHI/If/'Ii BBISIBIISITH B3aMMOCBS3b XUMHYECKIUX 3HAHHUI C TTOHATUSIMHA U
MNPpEACTAaBICHUAMU OPYTUX CCTECTBCHHO-HAYUYHBIX TMPEAMCTOB  JJIA 0oJlee  OCO3HAHHOT'O
NMOHUMAaHHA CYHIHOCTH MAaTCpUaJIbHOro C€AMHCTBA MHpPA, UCIIOJIb30BATH CUCTCMHBIC 3HAHHA I10
OpFaHquCKOﬁ XUMHWHU OJI O0BSICHECHUS U MMPOTrHO3UPOBAHUA SIBJ'ICHI/II\/'I, UMCIOIINX €CTECCTBCHHO-

HAy4YHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHI: IPOBOJUTh PAcYEThl MO XUMHUYECKUM (QOpMysIaM H
YpaBHEHUSM XHMHUYECKUX PEaKIHUH C MCIOJb30BaHHMEM (DU3MUECKHX BEIWYHMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOMIUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl O HAXOXKJIEHUIO XUMHUYECKON (HOpMyIbI BELIECTBA MO W3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CTOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BEIECTB;



Cc(OPMHUPOBAHHOCTb YMEHUIl: IPOrHO3UPOBATh, AHAJTU3UPOBATh U OLEHUBATH C MO3ULIMH
HKOJIOTHYECKOM 0e30MacHOCTH MOCIEACTBUS OBITOBOM M MIPOHM3BOJICTBEHHOM JAEATEIBHOCTH
YeJIOBEKa, CBA3aHHOM ¢ MepepalOTKOM BEIIECTB, MCIOJb30BaTh IIOJyUYEHHbIC 3HAHMUS Ui
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOATENBHO IUIAHUPOBATH U NMPOBOAUTH XMMHUYECKHIA
9KCIIEPUMEHT (MOJydYeHHE U U3yUYeHUE CBOMCTB OPraHNYeCKUX BEILIECTB, KAUECTBEHHbIE peaKluu
YIJIEBOJOPOAOB pa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHMYEeCKUX BELIECTB,
pellleHrne OSKCHEPUMEHTANbHBIX 3a/ad [0 PACIO3HABAHWIO OPraHMYECKHX BEIIECTB) C
coOio/ieHeM TpaBwil  0e30macHOro  oOpamieHust ¢ BELeCTBAaMH M J1aDOpaTOPHBIM
o0opyzaoBanueM, (GOpMyIHUPOBaTh LENb HCCIEIOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIN3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOuroiaTh MpaBUa SKOJIOTHYECKH 1€J1ecO00pa3sHOro MOBEACHUS B OBITY M TPYyHOBOM
JESTEIbBHOCTH B IIEJIAX COXPAHEHHUS CBOErO 37I0pOBbS, OKPY’KAIOLIEH MPUPOAHON cpeabl U
JOCTHO)KEHUS €€ yCTOWYMBOIO Pa3BUTHUS;

OCO3HABaTh ONACHOCTb TOKCHYECKOIO ACHCTBUSA Ha MKUBBIE OpPraHU3Mbl ONPENEIEHHBIX
OPraHUYEeCKHX BELIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAJIM3UPOBATh  1EJIECOOOPA3HOCTh  NPUMEHEHUS  OPraHWYECKUX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIECTBISATh II€JICHANPABICHHBIN TMOUCK XUMHYECKOU
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JHUTepaTypa, CpelCTBa
MaccoBoil umHpopMmaruu, WHTEpHET W Jpyrue), KPUTHUICCKH aHATU3UPOBATH XUMHYCCKYIO
uH(popMalrio, iepepadbaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUM C IOCTABJICHHON yueOHOMH
3a/1auen.
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[IpenmeTHble pe3ynbTaThl oOcBOeHUsT Kypca «OOmas U HeopraHuyeckas XUMHUSD»
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPE/ICTABICHUI: 0 MaTepUaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBIEHUI NPUPOIBI, O MECTE U 3HAYECHMM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ posii B 00eCleYeHNH YCTOWYUBOTO Pa3BUTHS, B PELIEHUU MPOOJIEM 3KOJIOTMYECKOH,
HHEPreTUYeCKOM M NHIEeBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrud, B  OOECHEUEHHWU  PallMOHAIBHOIO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 001l KyJIbTYyphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BJIAJICHUE CHCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAOIIUe
MOHSITHUS — XUMUYECKUH DIIEMEHT, aTOM, PO aTOMa, H30TOIbI, AIEKTPOHHAsI 000I0YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHMS aTOMa, THOPHIA3aIUs
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKUCJICHUs, XHUMHYECKadA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETalJIn4YeCKasd, BO)IOpOJIHaH),
KPHUCTAJUIMYECKasl pElIETKa, XUMHUYECKass peaklUs, PacTBOP, SJIEKTPOJUTHI, HEIIEKTPOJIHUTHI,
ANEKTPOJIUTHYECKAsE JUCCOLMAILMS, CTEMEeHb JIUCCOLMAIMU, BOJOPOJHBIA  ITOKA3aTellb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH d(h(PEKT XMMUUECKON peaklnu, CKOPOCTh XHMHUECKON



peaKiMy, XUMHUYECKOE paBHOBECHE, TEOPHUHM H 3aKOHBI (TEOpUsl IJICKTPOJIUTHUYECKON
auccouranuu, nepuoanueckuid 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl BEILECTB,
3aKOH COXPaHEHUs W MPEBpPAICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUU,
MHPOBO33PEHUECKHUE 3HAHMS, JICKAIIMEe B OCHOBE MOHUMAHMS NMPUUYUHHOCTHU M CUCTEMHOCTH
XMMHUYECKHUX SIBJICHUM; COBPEMEHHBIE NPEACTABICHHS O CTPOCHUMU BEUIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIPHOM W HAJIMOJIEKYJSIPHOM YypOBHSX; TMPEACTaBICHUS O MEXaHH3Max
XUMHYSCKHUX peaKuuit, TEPMOJIMHAMUYECKUX
M KMHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUsA, O XMMHUYECKOM PaBHOBECHM, PACTBOpax U
JTUCTIEPCHBIX CUCTeMax; (DaKTOJIOTMYECKHE CBEIEHUS O CBOMCTBAX, COCTaBe, IMOJYYCHHH U
0e30MmacHOM HCIOJIb30BAaHUW BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY W IPAKTUYECKOU
JIeATEIbHOCTH YeJI0OBEKa, OOIIMUX HAYYHBIX MPUHIIUAIAX XUMUYECKOTO ITPOU3BOICTBA;

c(OpMHPOBAHHOCTD YMEHUN: BBISBIIATDH XapaKTEpHbIE IIpU3HAKU
IOHSTHH, yCTaHABIUBATh UX  B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHS IIPU
OIIMCAaHUU HEOPTraHWYECKUX BELIECTB U UX IIPEBPALCHUN;

c(hOpMUPOBAHHOCTh YMEHUS UCIIOJIH30BATh XMUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHUS
dbopMynl BelIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUil, CUCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJCIBHBIX BEIIECTB;

Cq)OpMHpOBaHHOCTB YMCHUA ONPCACIIATL BAJICHTHOCTD U CTCIICHDb OKUCJICHUS XUMHWYCCKHUX
9JICMCHTOB B COCIHMHCHMUAX, BUJ XHMHYECKON CBSI3HU (KOBaJIeHTHaﬂ, HOHHAas, METalIM4YcCKasd,
BO,Z[OpOI[HaH), THII KpI/ICTaHHH‘IGCKOﬁ peH_IéTKI/I KOHKPCETHOI'O BCIICCTBA,

c(OPMHPOBAHHOCT YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BELIECTB OT BHUJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEmIETKH, OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OPMHPOBAHHOCTh YMEHMIA: KJIacCU(UIUPOBATh: HEOpPraHMYeCKUe BeIlecTBa IO UX
COCTaBy, XMMHMUYECKHE PEaKLUU IO Pa3JIMYHBIM MPU3HAKaM (YUCIy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY J3()QeKTy peakluu, H3MEHEHHUIO CTENeHeW OKHUCIEHHUS 3JIEMEHTOB,
0o0paTUMOCTH, Y4YacTHIO KaTaiu3aTopa M JpYyTue); CaMOCTOATEIbHO BHIOMpPATh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKAIIMHN N3y4aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(OpPMUPOBAHHOCTh ~ YMEHHS PACKpbIBaThb  CMBICI ~ NEpUOAMYECKOro  3akoHa /I
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMATU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XMMHMYECKUX  JJIEMEHTOB  IIEPBOrO—UYETBEPTOro  mepuonoB  Ileproanueckol  CHUCTEMBI
.. MenneneeBa, HCNONb3ys IOHATUSA «IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKUE
OJAYPOBHW», «S-, P-, d-aTOMHBbIE OpOHTaIM», «OCHOBHOE W BO30YXIEHHOE DHEPreTHYECKHUE
COCTOSIHHSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKUX AJIIEMEHTOB U
UX COeIMHEHUW 1o mnepuoxam u rpynnaMm Ilepumommueckoin cucremsl [[. . Menneneesa,
BaJICHTHBIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOSHUS UX AJICKTPOHHBIX 000JIOUECK;

c(OPMHPOBAHHOCTh ~ YMEHHH: XapakTepu3oBaTh (ONMUCBHIBATh) OOIIME XMMHUYECKHE
CBOMCTBa BCIICCTB PA3JIMYHBIX KJIACCOB, MOATBCPKIATh CYIIICCTBOBAHUC TeHETHYECKOH CBS3HU
MEXy HEOPTraHMYECKMMU BELIECTBAMH C ITIOMOILBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKkmii;



Cc(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYINTHOCTh: OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABJICHHS DJIEKTPOHHOTO OalaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa IyTEM COCTABICHHSI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YPaBHEHWH; peakuuit
TUAPOIIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHus (Ha MpPUMEPE THIPOKCOKOMILJICKCOB IIMHKA U
ATIOMHUHHS);

c(hOpMUPOBAHHOCTh YMEHHS OOBACHIATh 3aKOHOMEPHOCTH TMPOTCKAHHUS XHUMHYECKUX
peakuuMii ¢ y4ETOM HMX DJHEPreTUYECKHX XapAKTEPUCTHUK, XapaKTEP H3MEHEHUS CKOPOCTH
XUMUYECKON pEaKIMU B 3aBHCHUMOCTH OT Pa3JIMYHBIX (DaKTOPOB, & TAKKE XapaKTEp CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHUS 1101 BJIUSHUEM BHEIIHUX Bo3aencTBuil (npuniun Jle llarense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaATh XUMHUCCKUE PEAKIUH, JICKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHHUS] CEpHOW KHUCJIOTBHL, aMMHakKa, OOIIue Hay4HbIE MPUHIUIIBI
XUMUYECKUX MPOU3BOJCTB; LEIECOOOPa3HOCTh MPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Ib3a;

c(hOpMUPOBAHHOCTD BJIAJICHUS] CUCTEMOM 3HAHUN O METOJaX HAy4YHOTr'O MO3HAHUS SIBJICHUN
npupoabl — HaOMIOJeHHe, U3MEpPeHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKax, YMEHUS IIPUMEHATH 3TU 3HAHUSA MpPU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U ISl OOBACHEHUS XUMUYECKHX SBJICHHUIA,
MMEIOLIUX MECTO B MPHUPOJE, TPAKTUUECKON JEATEIIbHOCTH YE€JIOBEKA U B IOBCETHEBHOM KU3HU;

Cq)OpMHPOBaHHOCTb YMCHUA BBIABJIIATL B3aUMOCBA3b XUMHWYCCKUX 3HAHUU C MOHATHIMH U
NpeACTaBJICHHUAMUN APYIrUuX CCTCCTBCHHO-HAYYHLBIX IIPEAMCTOB  IJIA 0oee 0CO3HAHHOIO
IMOHUMAaHHA MaTCPUAJIbHOTO €AMHCTBA MHPA,

c(hOpMUPOBAHHOCTh YMEHHS ITPOBOJIUTH PACUETHI: C UCIIOJIH30BAHUEM TOHITHI «MaccoBast
7107151 BELIECTBA B PACTBOPE» M «MOJISIpHAsi KOHLIEHTPALIMs»; MAcChl BELECTBAa WM 00bEMa rasza
110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WIH 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklnuy; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJouel C M3BECTHOM CTENEHBI0 TUCCOLMALUU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPOAYKTa peaKiMH, €CIIM OJHO M3 MCXOJHBIX BEIIECTB /JIaHO B BHUJE PacTBOpa C ONpeAenEéHHON
MaccoBOM Jl0JIed pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET NpPHUMECH); JI0JIU
BBIXO/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIEHUI! ra3oB;

c(OpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IUIAHUPOBAaThb M MPOBOAMTH XUMUYECKUI
HKCHEPUMEHT (IIPOBEICHUE PEeaKLUii HOHHOTO OOMEHa, MOATBEPXKIEHNEe KaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
U3yYeHHE BIUSHHUS pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHMHUYECKOW pEaKLUH, pelieHHe
AKCIEPUMEHTAJIbHBIX 33/a4 1o TeMaM «Mertamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
6e3omacHoro oOpaleHus ¢ BelecTBaMU U J1a0OpaTOpPHBIM 00OpYyJIOBaHUEM, (OPMYIUPOBATH
Lenb HWCCIENOBaHUs, MpPEACTaBIATh B pa3inyHOW (opme pe3yiabTaThl IKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHMI: COOJIIOIATh MPaBUIIA MOJIB30BAHHUS XUMHUYECKOW MOCYI0H U
1abopaTOpHBIM 00OpYyAOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMUA B COOTBETCTBUU C WHCTPYKIUSIMHU
[0 BBIIOJHEHUIO JAa0OPAaTOPHBIX XHUMHMYECKHX OIBITOB, HKOJOTHYECKH 1EJIeCO00pa3HOro
MOBE/IEeHNUsS B OBITY M TPYNOBOM JEATENBHOCTH B II€NIIX COXPAaHEHHUS CBOET0 370pPOBbS,
OKpY’KaroIleH IIPUPOJHOMN cpensl u JOCTHKEHHUS eé YCTOWYUBOTO
pa3BUTHSA, OCO3HABAThH OMACHOCTh  TOKCUYECKOTO  JIEHCTBUS  HA  JKUBbIE  OPraHU3MBI
OIpeAeIEHHBIX HEOPTAaHNYECKUX BEILECTB, IOHMUMAs cMmblcia nokaszarens 111K



Cc(OPMHPOBAHHOCTb YMEHUI: OCYIIECTBIIATh LIeJIEHANPABIECHHBIN OMCK XUMUYECKOH
UHOpPMAaLIUU B pa3IMYHBIX HCTOYHUKAX (HAay4yHas U yuyeOHO-Hay4yHas JUTEpaTypa, CpeacTBa
MaccoBoi uHpopmanuu, IHTEpHeT U Apyrue), KpUTUYECKHU aHATU3UPOBATh XUMHUECKYIO
uHpOpMaLHIo, TepepadbaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUHU C IIOCTABICHHOHN y4eOHOMH
3aJa4en.

TEMATHYECKOE IINTAHUPOBAHUE
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pecypcesl

Paznen 1. Teopermueckue
OCHOBBI OPraHuYecKOH
XUMHH

1.1 | IIpeamer opranuieckoii | 8

xumun. Teopus cTpoeHns
OPraHNYeCKUX COECAUHEHHI




A. M. byrneposa

Hroro no pazgeny

Paznen 2. YrieBoaopoabl

2.1

[IpenenbHbIe  YTIIEBOIOPOIBI
— aJIKaHbI, IUKJIOAIKAHBI

2.2

Henpenenbubie
YTJIEBOJOPO/IbI:
aJKaJUuEHb], AIKHHBI

aJIKCHEI,
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2.3

Apomaruyeckue
YTJIEBOJIOPOIBI (APCHBI)

2.4

[Tpupoubie UCTOYHUKH
yTJIEBOIOPOIOB u ux
nepepaboTka

2.5

l"anorennpon3BoiHbIE
YIJIEBOIOPOJIOB

Wroro no pazgeny

35

Pazpgeua 3.
Kucaopoacoaep:kammue
OpraHuvecKune coeTMHeHUus

3.1

Crnuptsl. OeHon

11

3.2

KapOoHWbHbIE COCAMHEHHUS:
IBJETUABl W KETOHBI.
KapGoHoBbie KHCIIOTHI.
Croxuble 3¢upbl. Kupsr

21

3.3

VYrieBoabl

Hroro no pazneny

41

Pasnen 4. Azorcoaep:kaniue
OpraHuyecKue coeMHeHus!

4.1

AMUHBI. AMMWHOKHUCIIOTHI.
benxn

12

Hroro no pazageny

12

Paznea 5.
BricokomosiekyJIsipHbIE
coeIuHEeHUS

5.1

BricokoMonekynsipHbie
COCAMHEHHUS

Hroro no pazngeny

OO0miee KOJI-BO 4YacoB IIO
porpaMme

102

TEMATHYECKOE INTAHUPOBAHUE

11 KJIIACC

Ne

HanmenoBanue pazgena u
TEMBI

Bcero
JacoB

KOHTPOJIbHBIC

MIPaKTUYECKUE

DJIEKTPOHHBIE

oOpa3oBaTenbHbIC

pecypcsl

Paznen 1. Teoperuveckue
OCHOBBI XUMHUH

11

Crpoenue
Ilepuoanueckui

aToMa.
3aKOH H




[Tepuoauueckas cucrema
XUMUYECKHX 3J1eMeHTOB /I.
N. MenpeneeBa

1.2 | Ctpoenue BemecTsa. | 11
MHoroo0pasue BelecTB

1.3 | Xumudeckue peakiuu 19
Hroro mo pazneny 39
Paznen 2. Heopranuyeckas
XUMHSA

2.1 | HemeTamabl 31

2.2 | Metamisl 23
Wroro no pazneny 24
Pa3pen 3. XumMus u ;Ku3HbL

3.1 | Meroas!l no3Hauus B XuMuu. | 9
XWMHUS U )KU3Hb
Hroro mo pazneny 9
OOmee koma-Bo yacoB 1o | 102

IporpaMme

IHOYPOYHOE IINTAHUPOBAHHUE




10 KUIACC

Ne | NeB Tema ypoka Hara Hara
n\n | Teme no no
IVIaHy | hakTy

Paznen 1. Teopernueckne 0CHOBbI OPraHM4YeCcKOM
XHMHHU

1.1 Ilpenmet opranuveckoii xumuu. Teopusi crpoeHus
OpPraHMYecKux coequHeHuil (§4uacoB)

1 1 | [Ipenmer u 3HaYEHUE OPraHUYECKOW XUMUH, MIPEICTABICHHUE O
MHOT000pa3u OPraHuIeCKUX COCTUHEHUIN

2 2 | DIEKTPOHHOE CTPOCHUE aTOMa yriiepoia (OCHOBHOE U
BO30YKIIEHHOE COCTOSTHUSI). BaJleHTHBIE BO3MOXKHOCTH aTomMa
yriepoja

3 3 | Xumuyeckast CBs3b B OPraHUYECKUX COCTUHEHHUSIX.

Mexanu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U, CIIOCOOBI
pa3pbiBa CBsA3EH

4 4 | Teopus cTpoeHus opranudeckux coequneHuii A.M.bytneposa

5 5 | Buabl u3omepuu: CTpyKTypHasi, IpOCTPAaHCTBEHHASI.
DneKTpOHHBIE YPPEKTH B MOJIEKYJIaX OPraHMYECKIX
COE€IMHEHUN

6 6 | [IpencraBienue o KiIaccu(pUKaIMKM U CUCTEMATHYECKAs
Homenkiarypa (IUPAC) opraandeckux coeuHeHUN

7 7 | Kaccuduranust XMMUYECKHX PEaKIil B OpraHUnIeCKON XUMHH

8 8 Cucremarusanusa 1 0000IeHIE 3HAHUN 10 TEME

Paznen 2. YriieBoaopoabl

2.1 IlpeaenbHble YIJIeBOAOPOAbI — AJKAHBI, HHKJI0AJIKAHBI
(5 yacoB)

9 1 | AnkaHbl: TOMOJIOTHYECKUH psil, oO1iast popmyra,
HOMEHKJIATypa U U30MEpHs, SJIEKTPOHHOE B IMMPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI

10 2 | dusnyeckre U XUMHUUECKHE CBOMCTBA AJIKAHOB

11 3 | Haxoxnenue ankaHoB B mpupoje. CriocoObl MosryueHus u
PUMEHEHHS AJTKAaHOB

12 4 | luxnoankansl: oOmias opMmyia, HOMEHKIATypa U U30Mepus,

OCOOEHHOCTH CTPOCHHUS U XUMHUYECKHX CBOMCTB, CITOCOOBI
IIOJYYEHUS U IPUMEHEHUS

13 5 | Pemenue pacueTHbIX 3a7a4 Ha OINpeIeJICHHE MOJICKYISIPHON
(GhOpMyJTBI OPraHMUYECKOTO BEIIECTBA MO0 MaCCOBBIM JOJISIM
aTOMOB DJIEMEHTOB, BXOIAIIMX B €ro coctaB. CucTeMaTH3aIlHs
1 000011IeHIE 3HAHUH 110 TEME

2.2 HenpeaejbHbIe YIJ1€BOAOPOAbI: AJTKEHbI, AJIKAHEHbI,
ankuHbl (14 yacos)

14 1 | AJxeHbl: TOMOJOTHYECKHH psizl, o0mas Gpopmyia,
HOMEHKJIATypa ¥ U30MEpHs, JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
cTpoenue Monekysl. CTpyKTypHas U [IMC- TpaHC- U30MEpUs

QJIKEHOB
15 2 | dusnyeckre U XUMUYECKHE CBOMCTBA alkeHOB. [IpaBuiio
MapKkoBHHKOBA
16 3 | CnocoObl mosryueHus 1 IPUMEHEHHUs aJIKEHOB

17 4 | IpakTnueckas padora Ne 1 no teme «Ilonydenue stusnieHa u




M3YYEHHUE ETO CBOMCTB

18 5 | Pemenne pacyeTHBIX 3a/1a4 Ha ONPEACIICHUE MOJEKYIIIPHOM
(dbopMyIIBI OPraHMYECKOTO BEIIECTBA

19 6 | AlkaaueHsbl: CONPSKEHHBIC, N30JUPOBAHHBIC,
KymysiupoBaHHble. OcoOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS

20 7 XHUMHYECKUE CBOMCTBA CONPSKCHHBIX JTMCHOB

21 8 | CrmocoObI mosTy4YeHHs ¥ MPUMEHEHHE aJIKaJNCHOB

22 9 | AJKUHBL: TOMOJIOTHYECKHIA psijl, oOmmas ¢popmyia,
HOMEHKJIATypa U U30MepHsl, JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI, (PU3NUECKHE CBOHCTBA

23 | 10 | Xumuueckue CBOICTBA aJIKMHOB

24 | 11 | KauecTBeHHbIE PEaKIIUU HA TPOWHYIO CBS3b

25 | 12 | CocoObl mostydeHus: ¥ IPUMEHEHUS AIKHHOB

26 | 13 | Pemenue 3ama4: pacueTsl [0 YPaBHEHHUSIM XUMUYECKUX
peaKuuii

27 14 | CucremaTtuzanus u 00001eHNE 3HAHUH 110 TeMe
2.3 ApoMaTuuecKue yriieBoaopoasl (apeHbi) (8uacon)

28 1 | ApeHbl: TOMOJIOTHYECKHH psif, o0mas hopmya,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJ1 O€H30J1a M TOIyoJIa, MX (PU3NUECKHE CBOMCTBA

29 2 | XuMu4ecKre CBOMCTBA apEHOB: PEAKIINH 3aMeIleHHUs

30 3 | XuMHYeCKHEe CBOWCTBA ApEHOB: PEAKIIUU MPUCOSAUHEHHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

31 4 | OcoO0EHHOCTH XMMUYECKHUX CBOMCTB CTUPOJIA

32 5 | Pemenue pacueTHbIX 3a7a4 Ha ONpeieTICHUE MOJIEKYIIPHOU
(GhOpMYyJIBI OPraHMYECKOTr0 BEIIECTBA

33 6 | CnocoObl oay4YeHUs U IPUMEHEHHs apeHOB

34 7 | 'eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIaCCAMU
YIJIE€BOAOPOIOB

35 8 | Pemenwne 3agau: pacyeTsl M0 ypaBHEHUSIM XUMUYECKUX
peakiuii. Cuctemaru3zanys 1 00001IeHHe 3HAaHUH 110 TeMe
2.4 TIpupoaHbIe HCTOYHUKY YTJIEBOAOPOAOB U UX
nepepadorka (4 yaca)

36 1 | pupoansiii ra3. IlonyTHble HEPTAHBIE Ia3bl

37 2 | KameHHBIH yroib ¥ MPOAYKTHI €T0 MepepaboTKu

38 3 | Hed1b u crioco6s! ee nepepadoTku. [Ipumenenue npoaykToB
nepepadboTku HeTU

39 4 | I'eneTnueckas CBS3b MEXKIY Pa3TMUYHBIMU KJIACCAMHU
YTIEBOAOPOIOB
2.5 T'ajioreHnpou3BoIHBIE YI1€BOAOPOA0B (4uaca)

40 1 | lamoreHnpoU3BOAHBIC YTIEBOIOPOIOB: IEKTPOHHOE
CTPOEHHUE, PEaKIMK 3aMeIleHHs] rajloreHa

41 2 | JleiicTBHe mIesiovel Ha rajJoreHIIPON3BOIHBIC

42 3 B3anMoseiicTBre TUTaIOTeHITPOU3BOIHBIX C MarHUEM U
ITUHKOM

43 4 | KoutpoabHasi padora Nel mo teme «YTI€010pOIbI»




Paznea 3. Kucsiopogocoaepskaniue opranudecKue
Coe/IMHEeHNs

3.1 Cnuptbl. Penoa (11 yacoB)

44 1 | IlpenenbHble OJHOATOMHBIE CIIUPTHI: TOMOJIOTHYECKHM Psi,
o0mas popmysa, CTpPOCHHUE MOJIEKYJ, H30MepHs,
HOMEHKJIaTypa, Ki1accuduxaius, puandeckre cBONCTBa

45 2 | X¥MHYeCKHEe CBOMCTBA MPEIEIbHBIX OJJHOATOMHBIX CIUPTOB

46 3 | CnocoObl mosTyyeH sl U MPUMEHEHUE OTHOATOMHBIX CIIMPTOB

47 4 | IIpocteie 3pupbl: HOMEHKIIATYpa U H30MEPHS, OCOOCHHOCTH
($U3NUECKUX U XUMHUYECKUX CBOMCTB

48 5 | MHOroaToMHbI€ CIIUPTHI: ITUJICHTIIUKONb U TIUIEPUH, UX
¢du3nUecKre 1 XMMUYECKHE CBOWCTBA

49 6 | CrocoObl moJTy4eHHs ¥ MPUMEHEHHE MHOTOATOMHBIX CITHPTOB

50 7 | @eHox: CTPOCHHUE MOJICKYITbI, PU3NIESCKUE CBOWCTBA.
TokcuuHOCTh PeHosna

51 8 | Xumudeckue cBoicTBa eHoa

52 9 | CnocoOsl nosy4yeHus U npuMeHeHue gpeHomna

53 10 | IIpakTuyeckas padora Ne 2. Perenne skcriepuMeHTaIbHBIX
3a1a4 1o Teme «CrupThl B HEeHOITBD»

54 11 | Cucremarusanusa 1 0000IEHIE 3HAHUN 110 TEME
3.2 KapOoHU/IbHBIE COeTUHEHNS: ATberHAbl U KETOHBI.
Kap0OonoBbie kucaorbl. Ciaoxubie 3¢pupsbl. Kupsbi (21 yac)

55 1 | Anbaeruzbl 1 KETOHBI: AEKTPOHHOE CTPOEHHE KapOOHUIbHON
TPYIIIBL; TOMOJIOTHYECKUE PSJibl, 001as popmyia, H3oMepus u
HOMEHKJIaTypa

56 2 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE CBOMCTBA, PEaKIIun
PUCOCTUHECHUS

57 3 | Peakuuu okuciaeHHs U KaYECTBEHHBIE PEAKIIMH abJAECTUAOB U
KETOHOB

58 4 | CriocoObl OJIYYEeHHS JIbJIETHIOB i KETOHOB

59 5 OnHOOCHOBHBIE MpefieNbHbIE KApOOHOBBIE KUCIOTHI,
0COOEHHOCTH CTPOEHHUSI UX MOJIEKYJ

60 6 | M3oMepus u HOMEHKIJIaTypa KapOOHOBBIX KUCIIOT, UX
duznyeckue cBONCTBa

61 7 | XuMu4eckue CBOMCTBA MpeJIeIbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62 8 | OcoOeHHOCTH CTPOCHHSI MypaBbHUHOM KUCIOThI. MHOTrOoOpasue
KapOOHOBBIX KUCIIOT

63 9 | OcobeHHOCTH CBOMCTB: HENPEAETbHBIX U APOMATHYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT

64 | 10 | IloHsTHE O MPOM3BOIHBIX KAPOOHOBBIX KUCIOT

65 | 11 | CnocoObl MOJyYeHHsl U MPUMEHEHUE KapOOHOBBIX KUCIOT

66 | 12 | Cnoxuble 3UPHI: TOMOJIOTHISCKUH psifl, 001mas opMyia,
U30MepHsl U HOMEHKJIaTypa

67 | 13 | dusnyeckre U XUMHUYECKUE CBOMCTBA DHPOB

68 | 14 | PemeHue pacyeTHBIX 3a/1a4: [0 YPaBHEHHIO XUMHUYECKON
pEaKIMU, Ha OTIPEIeIICHNE MOJIEKYIIIPHON (OPMYITBI
OpPraHHYeCKOTo BEIlEeCTBA

69 | 15 | IlpakTuuyeckasi padora Ne 3. PereHne sKcIiepiMEeHTATBLHBIX
3aga4 o Teme «KapOonoBbie kMcI0ThL. CI0XKHbBIE 3(DUPHI

70 | 16 | XKupsl: ctpoeHne, GU3NUYSCKUE M XUMUICCKHE CBOHCTBA




(ruzposus)

71 17 | OcobeHHOCTH CBOMCTB JKHPOB, COJIEPIKAIINX OCTATKH
HEMpeIeIbHBIX KUPHBIX KUCIOT. JKuphl B mpupoje

72 18 | Mputa Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE
nercreue. [IoHATHE O CUHTETUYECKUX MOIOIIMX CPEACTBAX
(CMO)

73 | 19 | I'eHernyeckas CBSI3b yIIIEBOAOPOIOB M KHCIOPOAOCOACPIKALIIX
OpPraHMYECKHX BEIICCTB

74 | 20 | Pacyerbl mo ypaBHEHUSIM XUMHUYECKUX PEAKLIUI

75 21 | Cucremarnsanus 1 0000IIEHNE 3HAHUI 10 TEME
3.3 YraeBoanl (9 yacoB)

76 1 | OGmas xapakTepucTUKa YIJIEBOIOB U KiIacCu(pUKaIUI
yreBoJ0B ( MOHO-, TM- ¥ ITOJIMCAXaPUIbl)

7 2 | Monocaxapupsl: pU3NUecKre CBOMCTBA U HAXOXKICHHUE B
npupoie

78 3 | [IpumeHeHHE TIIFOKO3BI U €€ 3HAYCHUE B )KU3HEACITCITbHOCTH
OpraHmsma

79 4 | lucaxapuapl: caxaposa, MaJIbTO3a U JakTo3a. Haxoxnenue B
IpUpPOJIC ¥ TPUMEHEHHE TNCAXapPHJIOB

80 5 | Ilonucaxapuasl: CTpOCHUE MaKpOMOJIEKYI, GU3NIECKHE U
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE

81 6 | IlonsiTue 00 MCKYCCTBEHHBIX BOJOKHAX

82 7 | Pemenue pacueTHbIX 3a7a4 Ha OIpe/IeJIeHUE JOJIU BbIX0/1a
IPOJYKTA PEaKIMU OT TEOPETHYECKH BO3MOXKHOT'O

83 8 | Cucremaru3zaius U 0000IICHHE 3HAHUN IO Pa3JIelTy

84 9 | KonTpouabHas padora Ne2 o teme «Kucnopomoconepxkarine
OpPTraHUYeCKUE COSTUHEHHS)
Pa3znea 4. A3oTcoaep:kamue opranniecKue
coeaAHECHUA
4.1 AMunbl. AMUHOKHUCJI0THI. Beaku (12 yacoB)

85 1 | AMuHBI: KIaccuuKaus cTpoeHHe MOJIEKYJI, oomias Gpopmyia,
M30MepHsi, HOMEHKJIaTypa U (PU3HUECcCKUe CBOICTBA

86 2 | XuMuyeckue CBOMCTBA aau(aTudecKuX aMUHOB

87 3 | AHWIMH: CTPOCHHE aHWINHA, OCOOCHHOCTH XUMHYECKHIX
CBOWCTB aHUJIMHA

88 4 | CocoOBbl mosTyueHusl 1 IpUMEHEHHE amnpaTHIecKiuX aMHHOB

89 5 | AMMHOKUCIIOTBI: HOMEHKIIATypa U U30MepHus, GU3nIecKue
cBoiicTBa. OTAEIBHBIE MPEICTABUTEIH 0-aMUHOKHUCIIOT

90 6 | XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT, UX OMOJIOTHYECKOE
3Hayenne. CUHTE3 U TUAPOIIN3 MENTHIO0B

91 7 | benku Kak npupoHble NOJUMEPDI, CTPYKTYPBhI OEJIKOB

92 8 | XuMuueckue cBOHMCTBa OEJIKOB

93 9 A3oTcoIepKaniie reTepoIuKINIeCKHe COSTHHEHUS.
HyxiienHOBbIE KMCTIOTBL: COCTaB, CTPOCHHUE U OMOJIOTHYECKast
poItb

94 | 10 | ITpakTuyeckas padora Ne 4. PereHne skcriepuMeHTaTbHBIX
3aj1a4 1Mo TeMe «A30TCoIepIKallie OPTaHUIECKUE COSTUHEHHSD)

95 | 11 | ITpakTuyeckas padora Ne 5. Pemenne skcriepuMeHTaTbHBIX
3a7a4 o TeMe «Pacno3HaBaHue OpraHMYecKIX COSIMHEHHUID)

96 | 12 | KourpoJasHas pa6ora Ne3 1o reMe «A30Tcoepikaline

OpTraHUYCCKUC COCOIUHCHU S




Pa3znen 5. BeicokoMoJIeKYJISIPHBIE COeTHHECHUS

5.1 BeicokoMoJIeKY/IsIpHbIe coeqnHeHns (6 4acoB)

97 1 | OcHOBHBIE OHATUS XUMUH BBICOKOMOJIEKYJIISIPHBIX
COCMHEHUH U METO/BI UX CUHTE3a — HOJMMEpH3aLus U
HOJIMKOH/ICHCAIUS

98 2 | IlmactMaccel. YTunu3anus U nepepaboTka 1iacTuka

99 3 | DnacToMepbl: HaTypaJIbHbIA M CHHTETUYECKHE KayUyKH.
Pe3nna

100 | 4 | Bonokna: HaTypajdbHBIC, HCKYCCTBEHHBIC, CHHTETHUECKHUE.
[TonuMepsl CeHaIbHOTO HA3HAYCHHUS

101 | 5 | Hpaxkrtuyeckas padora Ne 6. Pemenue skcriepuMeHTaIbHBIX
3aja4 no TeMe «Pacno3HaBaHue MIacTMacc ¥ BOJOKOH

102 6 Cucremarusanus U 0000IEHUE 3HAHUN 110 TEME
«BBICOKOMOJICKYJISIPHBIE COSAMHEHUS

1. http://www.edu.ru - IlenTpaabHblii 00pa3oBaTeIbHbIN TOPTAI, COAECPKUT HOPMATHBHEIC
JOKyMeHTHI MUHHCTEPCTBA, CTAHAAPTHI, HH()OPMAIIHIO O TIPOBEAEHUE SKCIIEPUMEHTA, CEPBED
UH(OPMAIIMOHHOM MOIEPKKK EJMHOTO rocy1apcTBEHHOTO SK3aMeHa.

2. http://lwww fipi.ru - mopran nHpopMaLMOHHON MOAACPKKH €IUHOIO TOCYAaPCTBEHHOTO
9K3aMEHa.

3. Mup XuMHUH: HHTEPECHBIC MaTepHaibl U (akThl My3el calita "Mup XuMuu'": XpOHUKa XUMHH,
HOOEJIEBCKME TPEMHUU 110 XUMHUHU, TPOUCXO0KICHUE Ha3BAHUM PJIEMEHTOB, HICTOPUU U3 KU3HH
BEJIMKUX YUYEHBIX, JTIOOOMBITHBIE (AKTHI U T.1I.

http://www.chemworld.narod.ru/museum/index.html

4. OGyuaroias SHIMKIONEANs: XuMus. TeopeTndeckue OCHOBBI OOIIEH, HEOPraHUYECKON U
OpFaHquCKOﬁ XUMHH, TCCThI, CIPABOYHBIC
marepuansl. http://www.informika.ru/text/database/chemy/START .html

5. http://mriya-urok.com/categories/himiya/




