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IHHOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpaMma mo XMMHM Ha YPOBHE CpeAHEro odiiero oOpazoBaHHs pazpaboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obOpa3zoBanuu B Poccuiickoii
®enepanumn», TpeOOBaHUN K pe3ynbTaTaM OCBOEHHS (eaepanbHOi 00pa3oBaTeIbHON MPOrpaMMbl
cpennero ob6mero oopazoBanusi(P@OIl COO), npeacrapieHHbIx B DeaepaqbHOM TOCYAaPCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, ¢ yuérom KoHuenuuu mnpenojaBaHusi yueOHOro mpeaMmera
«Xumusi» B 00pazoBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peann3yrmnX OCHOBHBIC
o0Opa3oBaTelibHbIE MPOTrpaMMbl, U OCHOBHBIX NOJOXeHUH «CTpaTeruu pa3BUTUS BOCHUTAHMS B
Poccuiickoit @enepanun Ha nepuoa 1o 2025 rona» (Pacnopstxenue [IpaButensctsa PO ot 29.05.
2015 Ne 996 - p.).

XuMUS Ha YPOBHE YIIIyOJIIEHHOTO U3yYEHUS 3aHHMAaeT Ba)KHOE MECTO B CUCTEME €CTECTBEHHO -
HayyHOro oOpazoBanus ydamiuxcs 10—11 kmaccos. M3yuenue npeamera, peann3yeMoe B YCIOBHIX
T hepeHInpOBaHHOTO, MPOPHIBHOTO 00yUeHHUs, MPU3BAHO 0OECIeUuTh 00111€00pa30BaTEIbHYIO
U OOMIEKYIbTYPHYIO MOJATOTOBKY BBIIYCKHMKOB IIKOJbI, HEOOXOIUMYIO [UIsl ajanTallid UX K
OBICTPO MEHSIOUIMMCS YCIIOBUSM >KHU3HHU B COLIMYME, a TaKKe JUId MPOJOJDKEHHs] 0O0ydyeHHs B
OpraHM3anusax MNpoQeccuoHAJIbHOTO 00pa30oBaHMs, B KOTOPBIX XUMHUS SBISETCS OJHOM U3
MPUOPUTETHBIX TUCIIHILINH.

B nporpamme mno xuMHM Ha3zHaueHHE IpeaMeTa «XUMHUS» TOJy4daeT MOoApPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBMM C OCHOBomosarapomumMu monoxenusmu PIr'oC COO o
B3aMOOOYCIIOBJIEHHOCTH IIeJied, COJAep)KaHuUsl, pe3y/lbTaToB oOyueHUs U TpeOOBaHUM K YpPOBHIO
MOATOTOBKH  BBIMMYCKHUKOB. (CBHIIETENIbCTBOM TOMY SIBJISIOTCSI CJIEAYIOIIME BBIMOJHSEMBIE
MPOrpaMMOi 10 XUMUH (PYHKIHU:

MH(GOPMALIMOHHO-METOIMYECKas], pealn3alus KOTOpoil oOecreunBaeT NoIydyeHHe PEICTABICHUS O
LeJsAX, COJAEpXKaHWU, OOmeld cTpaTerud OOyYeHHs, BOCIUTAHUS W PAa3BUTHS OOYUYaIOIIUXCS
CpeACTBaMU MpeAMeTa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQHIIs;

OpraHU3allMOHHO-TUIAHUPYIOIIAsi,  KOTopas  MpelycMaTpuBaeT  ONpEeNeNeHHe:  IPUHIUIIOB
CTPYKTYpUPOBaHUS U TOCIEJOBATEIILHOCTU U3y4€HUs y4eOHOro marepuasa, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; IMOAXOJ0B K (OPMHPOBAHUIO COAEPKATEIBHON OCHOBBI
KOHTpPOJII M OLEHKH OOpa30BaTeNIbHBIX JOCTHKEHUI oOydaromuxcs B paMKaXx HMTOTOBOH
aTTecTaluu B GOopMe €MHOIO rOCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3Y4EHUS] XUMHHU:
yCTaHaBJIMBAE€T MHBAPHAHTHOE MPEAMETHOE COoJep)kaHue, 00s3aTesbHOe Ui M3Y4YEeHUs B paMKax
OTIENBHBIX MpoduiieH, MpegycMaTpuBaeT paclpeieieHue U CTPYKTypUpOBaHUE €ro Io Kjaccam,
OCHOBHBIM COJI€pKaTeNIbHbIM JINHUSAM/pa3jiesiaM Kypca;

Ia€T IPUMEPHOE paclpelelieHue y4eOHOTO BPEMEHH, PEKOMEHIyEMOT0 Ul U3y4eHHs OTJEIbHBIX
TeM;

Ipe/ularaeT MPUMEPHYIO IOCIeI0BATEIbHOCTh M3YyYEHHs Y4EeOHOTro Marepuana ¢ ydyé€ToM JIOTUKU
MIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBsI3€il;

Ja€T METOIMYECKYIO MHTEPIIPETALMIO Lielel U 3a/jau U3ydyeHHs IpeMeTa Ha yrilyOIEHHOM YpOBHE
C Y4€TOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPeIHEro o011ero o0pa3oBaHus, coAepKaTeIbHON
XapaKTepUCTUKU IJIAHUPYEMbIX PE3ylIbTaTOB OCBOECHUS OCHOBHOM 00pa3oBaTeibHOI Mporpammbl
cpeaHero obuero o6pazoBaHus (JTMYHOCTHBIX, METANIPEIMETHBIX, IPEIMETHBIX), a TAKKE C YIETOM
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATENIbHBIX JEWCTBUN OOYdYarOIIErocsi MO0 OCBOCHUIO COJEp KaHUs
peaMera.

IIo BceM Ha3BaHHBIM MO3ULUAM B IPOTrpaMMe MO XUMHUH IPELYCMOTPEHA IPEEMCTBEHHOCTD C
oOy4yeHHeM XMMHUHM Ha ypOBHE OCHOBHOIO 00Iiero obpa3oBaHus. 3a MpeaeiaMy yCTaHOBICHHOM
IporpaMMoil 1Mo XUMHM 00s3aTesIbHOM (MHBAPHMAHTHOW) COCTaBISIONIEH COIEp)KaHUs Y4eOHOTo
npeaMera «XUMUS» OCTAaETCSl BO3MOKHOCTh BBIOOpa €ro BapHaTHBHOM COCTaBISIOIIECH, KOTOpas
JIOJKHA ONIPEIeNATHCS B COOTBETCTBUU C HANPABJIEHUEM KOHKPETHOTO NMpoduiist o0ydeHus.

B cooTtBercTBuM ¢ KoHUenTyanbHbIMU noJoxkeHUssMU PI'OC COO o Ha3HauYe€HUU NPEIMETOB
6a30Boro u yrimyonéHHoro ypoBHell B cucrteMe auddepeHrmpoBaHHOrO OOydeHHsS Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHMs XUMHS Ha YpOBHE YIUIyOJIEHHOTO HW3y4eHHsl HAmpaBleH Ha
peanu3aluio MPeeMCTBEHHOCTH € MOCIEAYIOIIUM 3TaroM MOIy4eHHs] XUMUYeCKOro 00pa3oBaHus B



pamMKax HM3ydyeHHUs CIELUAIbHBIX €CTECTBEHHO-HAYYHBIX U XMMHYECKHUX AMCLMILIMH B By3ax U
OpraHu3alusaxX cperHero npogecCHoHaIbHOrO 00pa3oBaHus. B 3TOH CBA3M HM3ydeHUE IMpeaMeTa
«XUMUS» OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha PACHIMPEHHE U YriyOJeHHuE TEOPeTUYECKOH WU
MPAKTUYECKON MOATOTOBKH 00YUYaIOMIMXCsl, BRIOPABIIMX OINpPeNeIEHHBINA MPOGMIb 00y4eHHS, B TOM
YHCcIe C MEPCIEeKTUBON MOCIEAYIOMIET0 MOJIyYeHHUs] XUMHUYECKOro 0Opa3oBaHUsI B OpraHU3aIHMIX
npogeccuonanpHoro obOpasoBanusi. Hapsimy ¢ stum, B cBere TpeboBanuii PI'OC COO «
IUTAHUPYEMBIM pEe3ylIbTaTaM OCBOCHHUS (elepaabHOi 00pa3oBaTeNbHONW MPOTPaMMBI CPEITHETO
oOmiero 0Opa3oBaHUsl M3ydCHHE NpeAMeTa «XHUMHUS» OPHEHTHPOBAHO TAKXKE HAa PEIICHHE 33/1a4
BOCIIMTAHUS M  COLMAIBHOTO  pa3BUTHSA  oOydarommxcs, Ha (OpPMHpPOBaHHE Yy HHX
OOIICWHTEIUIEKTYaJIbHBIX yYMEHHH, yMEHHH palMOHAIM3alMK Y4eOHOTO TpyAa u 000OMIEHHBIX
CTIO0CO0OB JIEATETHLHOCTH, MMEIOIINX MEX TUCIUIUIMHAPHBINA, HAIIPEAMETHBIA XapaKTep.

CocraBnsiomuMu  TpeaMera «XUMUsS» Ha ypPOBHE YIIIyOJNEHHOTO M3Y4YCHHUS SIBISIOTCS
yriyonénueie Kypcbl — «Opranuueckas xumus» u «OOmas u HeopraHuueckas xumus». [lpu
OTIPE/IENIEHUU MOAX0JI0B K OTOOpPY M CTPYKTYPHOM OpraHu3aluy COAEpkKaHHUs ITHX KypcOB B
IporpaMMe Mo XUMHH 3a OCHOBY HpHHATHI mosioxkeHus ®I'OC COO o paznuumsx 0a3o0BOro u
yrayOnE€HHOTO YpOBHEN U3yUeHUsI IPEAMETA.

OcHoBy conepskanusi KypcoB «Opranudeckasi XuMusi» U «O0IIast 1 HeopraHudecKass XUMUS)
COCTaBJIIET COBOKYITHOCTb MpPEIMETHBIX 3HAHUM M yMEHUH, OTHOCAIIMXCA K 0a30BOMY YPOBHIO
M3Yy4eHHUs MpeaMeTa. DTa CUCTeMa 3HAHHWM MOoJydaeT onpeAenEéHHOE TEOPETUYECKOe JOTIOTHEHHE,
MTO3BOJIAIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBINHN 00hEM (haKTOJOTHUYECKOTO MaTepuaa.
Tak, Ha yrinyOn€HHOM ypOBHE H3ydeHHUs IpeaMeTa obecreyeHa BO3MOKHOCTh 3HAYUTEIBLHOTO
yBeNIMUYeHUsI 00bEMa 3HAHUNA O XMMMYECKUX AJIEMEHTaX M CBOMCTBAX MX COEAMHEHHMH Ha OCHOBE
paciiupeHus W yriayOlleHus TNpPEeACTaBICHUH O CTPOEHHMU BELIECTBA, XUMHUYECKOM CBS3M H
3aKOHOMEPHOCTSX TMPOTEKaHUS pEaKIHil, paccMaTpUBAEMbIX C TOYKH 3pEHUS XUMHYECKOU
KMHETUKH U TepMOAMHAMUKH. M3ydyeHue mepuoamyeckoro 3akoHa M Ilepmonmdeckoil cuUCTeMbl
XMUMHYECKUX AJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJICTABICHUSIX O
CTpPOEHUHM aToMa. XHUMHUYECKasi CBSI3b OOBSACHSAETCS C TOYKU 3PEHMSI SHEPreTUYECKHX H3MEHEHUI
npu e€ oOpa3oBaHUM W Pa3pyLICHUHM, a TAKXKE C TOYKH 3PEHHUS MEXaHU3MOB €€ 00pa3oBaHUS.
W3ydeHue TUNOB peakiuil JomoyHAeTcs GOPMUPOBAHUEM MPEACTABICHUN 00 IEKTPOXUMUYECKUX
mporeccax U 3JeKTPOJIM3€ paciylaBOB U PacTBOPOB BellecTB. B Kypce opraHM4eckoi XUMHH MpU
PaccMOTPEHUH PEaKIIMOHHON CIOCOOHOCTH COeIMHEHUH yemnsieTcs: 0co00e BHUMaHue Bompocam 00
ANEKTPOHHBIX 3((PeKTax, 0 B3aUMHOM BIUSHUHM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIEp’KaHUE KYypCOB XHMHUHU YIIIYOJIEHHOTO YpPOBHS
W3YYEHHUS IJIs KJIacCcoB OmpeaeiaéHHOro npoduis (riIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOTHEHUH K OOIIel cucTemMe MpeIMETHBIX 3HAHMM) OKa3bIBAIOT BIMSIHHUE CMEXKHbBIC MPEAMETHI.
Tak, Hanpumep, B coAepKaHUU MpeAMETa JUIsl KJIACCOB XUMUKO-(pu3nueckoro npoduis 0oJbiioe
3HaueHue OyAyT HMETh 3JEMEHThl ydyeOHOro marepuana no ooOmeil xumuu. [Ipu uzyueHun
npeaMeTa B JaHHOM cllydae akKIeHT OyJeT cleiaH Ha OOIIHOCTh METOJOB MO3HaHMSI, OOIIHOCTD
3aKOHOB U TEOPUil B XUMHUU U B (PU3HKE: aTOMHO-MOJIEKYJIsIpHAs Teopus (MOJEKyIspHas Teopus B
¢u3MKe), 3aKOHBI COXPAHEHUS MacChbl M DHEPrUM, 3aKOHbI TEPMOJUHAMHUKH, DIEKTPOIIU3a,
MIPEJICTaBJICHUS O CTPOCHHUH BEUIECTB U JIPYToOe.

B 1o xe Bpems B coiepkaHHM MpeAMETa s KIAaCCOB XMMHKO-OHMOJIOTHUYECKOTO MpOoQus
OonbIIMK YAENbHBIM Bec OyaeT MMEeTh opraHumdeckas Xumus. B sTom ciydae mpenocraBisieTcs
BO3MOJKHOCTh /17151 Oojiee OOCTOSATENIBHOTO PACCMOTPEHHsS XMMHUYECKON OpraHM3aluu KIETKH Kak
OMOJIOTUYECKON CHUCTEMbI, B COCTaB KOTOpPOM BXOJAT, K IpHUMEpY, TaKue CTPYKTypHbIE
KOMITOHEHTBHI, KaK JIMMUbI, OCIKH, YTIEBOAbI, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [lpu sTom 3HaHuS
O COCTaBe M CBOMCTBaxX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIECTB CIIyXKaT
OCHOBOH JIJIs1 U3Y4€HHsI CYIIHOCTHU IPOILecCOB (POTOCUHTE3A, AbIXaHMsI, MUIIEBAPEHHUS.

B nnane ¢popMupoBaHus OCHOB HAYYHOTO MUPOBO33PEHUS, OCBOEHUS OOIIEHAYUYHBIX METOI0B
MO3HAHUS U OMNBITA MPAKTUYECKOTO NMPUMEHEHUsI HAyYHBIX 3HAHUN M3ydeHUE NpeameTa «XUuMUs»
Ha yri1yOI€HHOM YPOBHE OCHOBAHO
Ha MEXIIPEIMETHBIX CBS3SX C Y4YEOHBIMH MpEIMETaMH, BXOJSIIIMMH B COCTAaB IMPEAMETHBIX
obnacreii «EcTecTBeHHO-HayuHBIEC TIpeIMeThl», «MaTtematuka u nHbpopMaTuka» u «Pycckuii s3bIK
U TUTEpaTypay.



[Ipu u3ydyenum ydyeOHOTO TpeaMera «XHUMHUS» HA YIIyONEHHOM YpPOBHE TaKkKe, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero oOmero oOpazoBaHus (Ha 0a30BOM YpOBHE), 3ajadei
MEPBOCTETIEHHONW 3HAYMMOCTU SABISETCS (POPMUPOBAHME OCHOB HAayKH XHUMHHM Kak oOiacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUUECKOM AEATEIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB
MUPOBOHM KyJbTYpbl. PemieHue 3Toil 3amaun Ha yriryONEHHOM YpOBHE H3Y4YECHHs IpenMeTa
IIPENIIOIAraeT peajn3altio TAKUX LeNel, Kak:
dbopMuUpOBaHHE TPEACTABICHUI: O MaTePHAIbHOM E€IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
[I03HABAEMOCTH SBJIEHUH MPUPOJbI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ Beaylieil
PO B 00ECIIEYeHNN YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA: B PEUICHUU MPOOIJIEM SKOJIOTUIECKOM,
SHEPreTUUECKON U MUIIEeBON 0€3011aCHOCTH, B Pa3BUTHH MEAULIMHBI, CO3JaHUU HOBBIX MaTepHaJIOB,
HOBBIX HCTOYHHMKOB OJHEPIWH, B OO0ECIEYEHUH PAIMOHAIBHOTO MPUPOJIONOIb30BAHUSA, B
(GbopMUpPOBaHMM MHUPOBO33PEHUS M OOMIEH KyJIbTYpbl YEJIOBEKa, a TaKKe HSKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOTHON CPELIE;

OCBOEHHE CHUCTEMbl 3HAHUM, JIeXKallUX B OCHOBE XUMHUYECKOW COCTaBISIOUICH €CTEeCTBEHHO-
Hay4yHOM KapTHHBI MHpa: (yHJAaMEHTAJIbHBIX MOHITHH, 3aKOHOB U TEOPUH XUMHUHU, COBPEMEHHBIX
MIPE/ICTAaBICHUM O CTPOECHMHU BEIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MPOTEKaHUs
XUMHMUYECKUX PEaKIHi, 0 XUMUYECKOM PaBHOBECHH, paCTBOpPAX U JUCIEPCHBIX CUCTEMAaX, 00 00X
Hay4YHBIX MPUHLUINAX XUMHUYECKOT0 MPOU3BOJICTBA;

¢dbopMupoBaHre y OOy4YarOUIMXCS OCO3HAHHOTO TOHUMAaHHUSI BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHMUYECKUX 3HAHUHI ISl OOBSCHEHHS KIIOYEBBIX M M MpoOjeM COBPEMEHHOM XUMUH, IS
OOBSICHEHUS M TMPOTHO3UPOBAHUS SBJICHUM, MMEIONIMX €CTECTBEHHO-HAYyYHYI0 MPHUPOLY;
IPaMOTHOTO pelIeHus MpoOJieM, CBS3aHHBIX C XUMUEH, MPOTHO3MPOBAHHUS, aHAIW3a U OLEHKU C
MO3UIIMI  DKOJOTUYECKOW  O€30MacHOCTH  TOCHIEICTBHM  OBITOBOM W TPOW3BOJICTBEHHOM
NEATEIBbHOCTH 4YEJIOBEKAa, CBA3aHHOM C XWMHMYECKHMM ITPOM3BOJCTBOM, MCIOJIb30BAHUEM H
nepepaboTKOM BEIIECTB;

yrayOieHne NpeaCcTaBlIeHU O HayYHbIX METOJaxX MO3HAaHMS, HEOOXOAMMBIX IJis MPUOOpEeTeHUS
YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBACHEHUSI XUMHUUECKUX SIBJICHUM, HMEIOIIUX MECTO
B MPUPOJIE, B MPAKTUUECKOU NEATEIBHOCTH U MIOBCEHEBHOU KU3HH.

B mnane peanuzanuu nepBooYepeHbIX BOCIHUTATENbHBIX U Pa3BUBAIOIIUX (DYHKIUI 1ETOCTHON
CUCTEMbI CpeAHero ooOuiero obpazoBaHUs MPU HU3YUYCHUU NpeaMeTa «XUMHsD Ha YrIyOJIEHHOM
YpOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKKE LI U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKAEHHOCTH B I[IO3HABAEMOCTU SBIICHUH MPHUPOJbI, YBOXKEHHUS K MPOLECCY
TBOpPUYECTBa B O0JIACTH TEOPETHUYECKUX M MPUKIATHBIX HCCIEAOBAHUM B XUMHH, (POpMHpPOBaAHHE
MHPOBO33PEHHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHUI0O U I[IO3HAHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHSI 00II[EUETIOBEUECKUX LIEHHOCTEI!;

pa3BUTHE T[O3HABATENBHBIX HWHTEPECOB, HHTEIUIEKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEM
oOyuaronuxcs, (OpMHpPOBaHME y HHUX CO3HATEIBHOTO OTHOIIEHUS K CamMooOpa3oBaHUIO U
HEMpPEephIBHOMY OOpa30BaHUIO KAaK YCIOBHUIO YCHEHIHOW NpodecCHOHaIbHOW U OOIIEeCTBEHHOM
JEeSITeNIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3IO0POBBIO U TMOTPEOHOCTH B 30POBOM
o0pase X13HHU;

(dbopMHUpOBaHHE YMEHUN U HABBIKOB PAa3yMHOTO MPHPOJOMNOJB30BAaHUS, PA3BUTHE SKOJIOTHUECKOM
KYJIBTYpBl, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TI0JIE3HOM 3KOJIOTUYECKOH 1S TeNbHOCTH.

OO11ee YUCIIO YacoB, MPEIYCMOTPEHHBIX M1 U3yYEHHS] XMMHUH Ha YTIyOJI€HHOM YPOBHE CPETHETO
obmero obpaszoBanus, coctaBisieT 204 yacos: B 10 kmacce — 102 gaca (3 yvaca B Henmenio), B 11
knacce — 102 gaca (3 gaca B HeJeni0).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer u 3HaYeHHE OPraHUYECKOW XUMUU, IPEJICTABICHUE O MHOTOOOpa3uu OpraHM4ecKux
COCIMHEHUM.

DJNEeKTPOHHOE CTPOSHHE aTOMa YIiiepoia: OCHOBHOE U BO30YXIEHHOE COCTOSHUS. BaneHTHbIe
BO3MOXHOCTH aroMmMa yriepoja. XHUMHUYecKass CBsS3b B OPraHMYeCKHMX COEOUHEHMSX. THIbl
rudpuan3ali aTOMHBIX opOuTaneil yriepoga. MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOW CBSI3U
(oOMeHHBIH U TOHOPHO-aKUENTOpHBIN). THUIbI epeKkphIBaHUSI aTOMHBIX OpOUTaliel, G- U T-CBA3H.
OpunapHasi, ABOWHas W TpoilHas cBA3b. CrocoObl pa3pbiBa CBsI3€l B MOJIEKYJIaX OpPraHHMYECKUX
BemiectB. [loHATHE O CBOOOTHOM pagukale, HyKJIeopuie u MeKTpoQuie.

Teopus crpoeHMst opraHuyeckux coenuHeHuid A.M. byriepoBa W COBpEMEHHBbIE
MIPEJICTaBJICHUS] O CTPYKType MOJIEKYN. 3Hau€HUE TEOPUU CTPOCHUS OPraHMYECKUX COETUHEHM.
MounekynsapHele ¥ CTpyKTypHble (Gopmynbl. CTpykTypHble (DOpPMYIBl pa3IWYHBIX BUJOB:
pa3BépHyTas, COKpamléHHas, CckejeTHas. M3omepus. Buael u3omepum:  CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. OJEKTPOHHBIE d3((EKTbl B  MOJIEKyJaXx OpPraHUYecKUX COEIUHEHMH
(MHIYKTUBHBIN 1 Me30MepHBII 3 exTsl).

[IpencraBnenne o knaccupUKAMKU OpPraHUYECKUx BemecTB. [loHsATHE O (YHKIIMOHATBHOU
rpynne. ['omonorus. I'omosnorndeckue psapl. CucrteMaTuyeckas HOMEHKIATYpa OPraHUYECKUX
coemuaeHnit (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobGenHocTu u Kiaccuukanus OPraHuYEeCKUX peaKuui. OKuCIUTENBHO-
BOCCTAHOBHTEIIbHBIE PEAKIIMN B OPTaHUYECKON XVUMUH.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUs BEIIECTB M UX IPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYecKUX BEIIEeCTB M MaTepuajaMd Ha MX OCHOBE, OIBITHl MO MPEBPAILLEHUIO
OpraHMYECKUX BEIIECTB MPU HAarpeBaHuu (IJIaBlIeHHe, 0OYTJIMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE
MO/IEJIEN MOJIEKYJI OPTraHUYECKHUX BEILIECTB.

YrieBoaopoabl.

Ankanpl. ['omMonoruueckuii psii ankaHoB, oOmas (opmyna, HOMEHKIATypa U H30MEpHs.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ alKaHOB, S -rMOpHAM3ALHUsS aTOMHBIX
opOuTanei yriepoja, 6-cBsizb. duU3nuecKue CBOMCTBA aJIKaHOB.

XHUMHYECKHE CBOWCTBA AJKAHOB: PEAKUMU 3aMEUICHUs, W30MEpHU3alUH, IETHIPUPOBAHUS,
LMKJIN3ALMHY, IMPOJIN3a, KPEKUHra, ropenus. [IpeacraBieHue o MexaHu3Me peakiuil paauKaibHOTO
3aMelIeHUS.

Haxoxnaenue B mpupoae. CriocoObl OTydeHUsS U IPUMEHEHUE aJTKaHOB.

Huknoankansl. OOmas ¢gopmyna, HoMeHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOCHUSA U
XMMHYECKUX CBOMCTB MaibIX (LMKIOMPOMAH, LMKJIOOYTaH) M OOBIYHBIX (I[UKJIONEHTaH,
LUKIIOTeKCaH ) IUKI0aakaHoB. CrocoObl MOMy4YeHUs U TPUMEHEHHUE ITUKII0ATIKAHOB.

Ankenbl. 'oMonorndyeckuil psja ajakeHoB, oOmias GopMmyna, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHKE MOJIEKYIT AlIKEHOB, Sp>-rUOPUIN3alKs aTOMHBIX OpOMTalei yriepoa,
o- U m-cBsA3U. CTpyKTypHas M reomerpuueckas (IMc-TpaHc-) uzoMmepus. PuU3MUECKue CBOMCTBa
QJIKEHOB. XMMHYECKHE CBOMCTBA: PEAaKLUWU NPUCOCIAMHEHUS, 3aMELIEHUS B O-TIOJOXKEHUE IPH
JBOMHOM CBsI3H, NoJMMepu3anuu u okuciaenus. [Ipasmio MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOIHY!0 cBsI3b. CIOCOOBI NOTYYEHUs U IPUMEHEHHE AJIKEHOB.

AJKaJMeHBI. Knaccugukarus aJIKaIMEHOB (conpskEHHBIE,
W30JIMPOBAHHbIE, KyMyauposanHvie). (OCOOCHHOCTH JIIEKTPOHHOTO CTPOCHHUS U XMUMHYECKHX
CBOMCTB CONPSKEHHBIX 1ueHOoB, 1,2- u 1, 4-mpucoenunenue. Ilonmmepusanus conpspKEHHBIX
meHoB. CriocoObl MOTy4eHHUs U IPUMEHEHHE aJIKaJHEeHOB.

Ankunbl. ['oMosilorudeckuil psji alKMHOB, oOwIas ¢opmyna, HOMEHKJIAaTypa M H30MEpHUs.
DJNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYNl AJIKMHOB, SP-THOpHIU3aIUsl aTOMHBIX



opOutaneit yriepona. DU3MYECKHE CBOWCTBA AaIKWMHOB. XWMHUYECKHE CBOWCTBA: pPEaKIUU
IIPUCOEUHEHMS, AUMEpPU3ALUMU U TPUMEpHU3aluM, OKUCIEeHUA. KUCIOTHBIE CBOMCTBAa AJIKHHOB,
MMEIOIIMX KOHLIEBYIO TPOWHYIO CBA3b. KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CrocoObl
IIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

ApoMaTudeckue yrieBoJopoabl (apeHbl). ['oMonoruueckuii psig apeHoB, oOmias dopmyia,
HOMEHKJIATypa M H30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJbl OEH30.a.
dwusnuecKkue CBOHCTBA apeHOB. XHMHUYECKHE CBOWCTBA OCH30J1a W €ro TOMOJIOTOB: DPEaKLIUU
3aMeleHuss B OEH30JbHOM KOJIBLIE U YIJIEBOJOPOJHOM pajUKale, peakUuu IPUCOECTUHEHMUS,
OKHCIIEHHE TOMOJIOTOB OeH3ouna. [IpencraBnenne 00 OPHUEHTUPYIOMEM JCHCTBUU 3aMECTHTENICH B
OEH30JIbHOM KOJIbIIE Ha MIPUMEPE aJTKWIBHBIX PaJMKaIoB, KapOOKCHIBHON, THAPOKCUIBHOM, aMUHO-
U HUTPOTPYNIbl, aTOMOB TrajoreHoB. (OCOOEHHOCTM XUMHUYECKHMX CBOMCTB  CTHpOJA.
[Tonumepusanus ctuposia. CnocoObl NOTYyYEHHs U IPUMEHEHHE apOMaTUUYECKUX YIJIEBOIOPOIOB.

[Ipupoausiii ra3. IlonyrHeie HedTsHbIE Ta3bl. HedTh 1 €€ npoucxoxaenne. KaMeHHBINH yromib
U MIPOJYKTHI ero nepepadotku. CrnocoObl nepepadboTku He(TU: NMeperoHka, KpeKUHT (TepMUYECKHi,
KaTaJuTHYeCcKuil), pudopMuHr, nuponus. llpoaykTel nepepaboTku He(pTH, UX NPUMEHEHUE B
MIPOMBIIIJIEHHOCTHU U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIIEBOJOPOJOB. Peakuuu 3amMenieHus
rajJloreHa Ha  THAPOKCOTPYMIY, HUTPOTPYIIY, [IHAaHOTPYIIly, aMuHOrpynmy.  [leiictBue  Ha
TaJIOTEHIIPOU3BOJIHBIE ~ BOJHOTO W CIHUPTOBOTO  pacTBopa  mmiénoud.  B3ammoneiicTBue
JUTaJOreHaJIKaHOB C MarHueM M IMHKOM. [loHsATHE O MeTalIoOpraHn4eckKuX COEeINHEHUSIX.
Hcnonb30BaHMe TaJOr€HNPOM3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE U TIPH CHUHTE3E
OpraHMYECKUX BEIECTB.

OKCIepUMEHTAIbHBIE METO/IbI N3YYEHUS BEIIECTB U UX MPEBPALIEHUN: H3ydeHne GU3NIECKuX
CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTB), KaUECTBEHHBIX PEAKLUN YIJIEBOJAOPOAOB pa3IMUHBIX
kiaccoB (oOecuiBeunBaHWe OpPOMHOW WM HWOJHOW BOJBI, pacTBOpa II€pMaHraHaTa Kawus,
B3aMMOJICHICTBHE alleTWJIEHa C aMMHadHbIM pacTBopoM okcuaa cepebpa(l)), kadecTBeHHOE
oOHapyXeHHE YIiepoja U BOJOPOJa B OPraHUYECKUX BEIIECTBaX, MOJy4YEeHHE STUICHA U U3yYeHHE
€ro CBOMCTB, O3HaKoMmieHue ¢ koiekuusaMu «Hedte» u «Yrome», ¢ oOpasmamu Iuactmace,
KaydyKOB M PE3UHBI, MOJCIMPOBAHHE MOJIEKY]1 YIJIEBOAOPOJOB U TaJOT€HIIPOU3BOIHBIX
YTIEBOAOPOJOB.

Kucaopoacoaep:xaiye opranndecKue COeIHHEHHUs.

[IpenensHble 0gHOATOMHBIE CIUPTHL. CTpOoeHHE MOJIEKYI (Ha IpUMeEpe METaHOJIA U 3TaHOJIA).
I'omonoruueckuil psa, o0mas Gopmyna, n3omepusi, HOMEHKIaTypa U Kiaccupukamus. Pusndeckue
CBOMCTBA MPENEIbHBIX OJHOATOMHBIX CIUPTOB. BOIOPOAHBIE CBSI3U MEKIY MOJIEKYJIAMU CIIUPTOB.
XUMHYECKHE CBOMCTBA: PEAaKUMM 3aMEILEHUs, ACTUApaTalliM, OKHUCICHHS, B3aUMOJICHCTBHUE C
OpraHMYECKMMH W HEOPraHMYECKMMHU KucioTtamu. KadecTBeHHas peaknus Ha OJHOATOMHBIE
cnupThl. JleficTBME 3TaHOJAa M METaHOJIa Ha OpraHu3M uesoBeka. CrnocoObl NOMy4eHUs MU
IIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upbl, HOMeHKIaTypa U u3oMepus. OCOOEHHOCTH (U3UYECKMX U XUMHUYECKUX
CBOWCTB.

MHOroaTOMHBIE CHMPTBI — OSTWICHIVIMKOJIb W IHuepuH. Dusndeckne M XUMHUYECKUE
CBOMCTBA: pEakUUU 3aMEILEHUs, B3aUMOJECHCTBUE C OPraHUYEeCKMMH U HEOPraHW4eCKMMH
KHCIIOTAMM, Kadye€CTBEHHAs pEaklMsg Ha MHOroaroMHble cnupThl. [IpencraBineHune o MexaHU3Me
peakuuii Hyki1eo(uiIbHOTO 3aMenieHus. JleficTBre Ha opranusM yesnoBeka. CriocoObl MOTydeHHs U
IIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enoisi. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIIMSHUE THIAPOKCOIPYNIBbl U OEH30JILHOIO spa.
®dusnueckue cpoiicTBa (eHora. OcoOEHHOCTH XMMHMYECKMX CBOWCTB (eHona. KauecTBeHHBIE
peakuuu Ha ¢Qenon. TokcuuHocTh Qenona. CrocoObl MOJNydeHHs M NpPUMEHEHHEe (eHoa.
denonopmanbaeTuaHAS CMOJIA.

KapOoHubHBIE COEIMHEHUS — ANIBJECTH/IbI U KeTOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHMIBHOM
rpynnsl.  ['omMonoruueckue psasl anbJIerW0B M KETOHOB, oOmas Qopmyna, wu3oMepus H
HOMEHK/IaTypa. Pu3nueckrue cBONCTBA albJAECTUA0B U KETOHOB. XUMUUYECKUE CBOMCTBA AJIbJIETHI0B
U KETOHOB: pEaKklUMHU IpucoequHEHHs. OKHCIEHUE albJETU0B, KAaueCTBEHHBIE PEaKLHUHU Ha
anpaerubl. CiocoObl MoTydyeHust U IPUMEHEHHE allbJAEeTH/I0B U KETOHOB.




OnHOOCHOBHBIE TIpeeibHbIE KapOOHOBBIE KHUCIOTH. OCOOCHHOCTHM CTPOCHHS MOJICKYJ
KapOOHOBBIX KHUCIOT. M3omepus u HOMeEHKIaTypa. Du3nyecKue CBOWCTBA OJHOOCHOBHBIX
MpeeNbHBIX KapOOHOBBIX KHCIOT. BOOpoIHBIE CBS3M MEXy MOJIEKYJaMH KapOOHOBBIX KHCIIOT.
XUMHUYECKHUE CBOWCTBA: KHUCIOTHBIC CBOMCTBA, peakmusi STepuUKAMK, PEakiuu C y4acTHEeM
yraeBOJOpoaHOro paaukaia. (OCOOEHHOCTH CBOMCTB MypaBbMHOW KUCHOTHL. [loHsiTHE O
MIPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHorooOpazue KapOOHOBBIX KHCIIOT.
OCOOCHHOCTH CBOWMCTB HEMPEACTbHBIX W apOMATUYECKUX KapOOHOBBIX KHCIOT, JAUKApOOHOBBIX
KHACJIOT, THUIPOKCHKApOOHOBBIX KHCHOT. [IperacraButenn BBICIIMX KAapOOHOBBIX — KHCJIOT:
CTeapuHOBas, MAJIbMUTUHOBAs, OJICMHOBAS, IUHONEBAs,  JUHONEHO8As KUCIOThl.  CrocoOsl
MIOJIy4YEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upbl. ['omonorndeckuii psija, oOmas ¢Gopmyrina, U30MEpHUs U HOMEHKIATYypa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupsl. CrpoeHue, (uznyecKkue M XUMHYECKHE CBOWCTBA JKUPOB: THJAPOJIU3 B KHUCION U
miesioyHoi cpene. OCOOEHHOCTH CBOWCTB >KMPOB, COJIEpIKAIlMX OCTATKH HEINpPENelbHBIX KUPHBIX
KUCHOT. JKupsl B IpUpoIe.

MBLT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHUE.

OO6mass  xapakrepuctuka yriaeBoaoB. Kiaccu¢pukauus yrieBogoB (MOHO-, JAU- U
nojucaxapuabl).  MoHOcaxapuabl:  TIIIOKO3a,  (pyKTO3a, rayakTo3a, pubo3a, 1e30Kcuprudosa.
@du3nyeckue CBOMCTBA M HaxoxJeHue B npupoje. orocuHTe3. XUMUYECKHE CBOMCTBA TIFOKO3BI:
peaKkiuu ¢ y4aCTHEeM CHUPTOBBIX U ajlbJAECTUAHON TPYII, CIUPTOBOE U MOJIOUHOKHUCIIOE OpOoXKEHHE.
[IpumeHeHue TIOKO3bI, €€ 3HAaUEHHE B >KU3HENEATEIbHOCTH Opranusma. J(ucaxapuabl: caxaposa,
MajbTO3a M JlakTo3a. BoccTraHaBiMBalolIMe M HEBOCCTaHABIMBAWOIIME Aucaxapuibl. [uapomaus
nucaxapunoB. Haxoxxnenwe B mpupoae u npumeHenue. [lonmcaxapuapl: Kpaxmal, TNIMKOT€H U
uemnono3a. CTpoeHrne MakpoMoJIeKysl KpaxMaia, TIIMKOTeHa U 1eJUTon03bl. dusndeckue cBoicTBa
Kpaxmaja M LEeJUI0JIO3bl. XMMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIM3, KAYECTBEHHAsl PEaKLHs C
nosoM. XUMHUYECKHE CBOMCTBA LIEJUTIONO3bI: THAPOIIN3, MOIydyeHue 3QpupoB 1emnonao3sl. [lonarue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHUs BEHIECTB M WX MPEBPALICHUN: PACTBOPUMOCTH
Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM, OKHCIIEHHE 3THJIOBOTO CIIHPTA B
aNbJETn]l Ha PACKAJIEHHOW MEIHOUN MPOBOJIOKE, OKUCIEHUE ATHJIOBOIO CIIUPTA AUXPOMATOM KW
(BO3MOXKHO HCHOJB30BAaHUE BUJEOMATEPHUATIOB), KAueCTBEHHBIE peaKlIUW Ha adbAeTuibl (C
ruapokcuaoM auammuHcepeopa(l) u rugpoxcugom menu(ll)), peakmus riaunepruHa ¢ THAPOKCHIOM
menu(Il), xumMuYeckne CBOWMCTBA pPAcTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE pacTBOpa
rmoko3el ¢ ruapokcuaoM  menu(ll), B3ammopeiicTBue Kpaxmana C  HMOAOM, peIlIeHHe
AKCIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaM «Crnupthl U ¢eHob», «KapOoHoBble KUCIOTHL. ClOXKHBIE
3(UpBI».

A3oTcoaep:xaniue OpraHudecKkue coeJHHEeHUsl.

AMUHBI — OpraHMYecKHe MPOU3BOJIHBIE aMMuaka. Knaccudukanus aMuHOB: anudaTHdecKue
U apoMaTHuYecKue; MepBUYHBIC, BTOPUUHbIE U TpeTHuHble. CTpoeHue Mojekys, oomas dopmyna,
M30MepHs, HOMEHKJIaTypa W (u3HuecKkue CBONCTBA. XUMHUYECKOE CBOMCTBAa anmupaTHUYeCKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOACUCTBUE NEPBUYHBIX AMUHOB C a30THCTOMN
kuciotoi. Cosu aJKuiIaMMOHUSA.

AHUIIMH — NpEICTaBUTENb aMUHOB apomaruudeckoro psiaa. Ctpoenuwe aHwinHa. B3aumHoe
BIIUSIHUE TPYNI aTOMOB B MoJieKyne aHminHa. OCOOEHHOCTH XMMHYECKUX CBOMCTB aHWIMHA.
KauectBennsie peakiuu Ha aHWIHH. CrIOCOOBI MOTYYEeHUS U IPUMEHEHUE anupaTHIeCKUX aMHUHOB.
[Tonyuenue aHUIMHA U3 HUTPOOEH30IA.

AmuHokucnotel. HoMeHnknarypa u uzomepus. OTaenbHble TPEACTABUTENN 0-aMUHOKHUCIIOT:
[JIMIUH, anaHuH. @u3nyeckue CBOMCTBa aMUHOKHUCIOT. XUMUYECKHUE CBOMCTBA AMHMHOKHUCIOT Kak
aM(pOTEepHBIX OPraHMYECKUX COCIMHEHMM, peaklus MOJMKOHICHCAIUU, 00pa3oBaHHe MENTUIHON
cBsA3U. brosnoruueckoe 3HaueHne aMUHOKUCIIOT. CHHTE3 U TMJIPOJIU3 IENTH/IOB.

benku kak nmpupoaHbie nonumepsl. [lepBudHas, BTopuyHasi U TPETUYHASI CTPYKTYypa OEJKOB.
XuUMHUUYECKHE CBOMCTBA OENIKOB: THAPOIIN3, JCHATYPALUs, KAYECTBEHHBIC PEAKIIUU HA OCJIKH.

DKCIIepUMEHTAILHBIE METObl U3YYEHHS BEIIECTB U UX MPEBPAICHUN: pACTBOPEHUE OEIKOB B
BOJIe, JeHarTypanusi OETKOB TIpH HArpeBaHWU, IIBETHBIE pEaKIMU Ha OCJNKH, pelIeHne




SKCIIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TCOAepKallue OpraHuYeCKue COCAUHCHUS» U
«Pacrio3HaBaHue OPraHMYECKUX COCTUHEHUI.

BricokomoiekyJIsipHbIE COeUHEHUS.

OCHOBHbBIEC TIOHSITUSL XUMHUU BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIEHb MOJUMEPU3ALMH, CPEAHS MOJEKYIspHas Macca. OCHOBHbIE METO/IbI
CHUHTE3a BHICOKOMOJIEKYJIIPHBIX COCTUHEHUN — OJIMMEpHU3aIusl U MOJUKOHICHCAIIUS.

[Tomumepnsie matepuanbl. [lmacTmacchsl (MOJUATUIICH, MOJTUIPONUJICH, MOJUBUHUIXIOPHUI,
MOJIUCTUPOJ, TOJTMMETHIIMETAKPUIIAT, MOJUKAapOOHATHI, MOJUATWICHTepedTanaT). YTUIn3auus u
nepepadoTKa IIACTHKA.

DOnacToMephl:  HATypalbHBIM  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, IIEPCTb, MIENK), MCKYCCTBEHHbIE (BHCKO3a, al€TaTHOE
BOJIOKHO), CHHTETUUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crienuanbHOro Ha3HaueHUs (TeQUIOH, KeBJap, 3JEKTPOINPOBOISIINE MOJIUMEPHI,
OuopasziaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIbHBIC METObl HM3YYEHHWs BEIIECTB W WX IPEBPAIIEHUN: O3HAKOMJICHUE C
oOpa3liaMu MPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, Kay4dyyKOB, pEIlICHUE
AKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «Pacro3HaBaHue miacTMace U BOJOKOH.

PacuéTHble 3amaun.

Haxoxnenne MoyekynasspHON (GOpMySbl OPraHMYECKOTO COEAMHEHHS TI0 MACCOBBIM JOJISIM
AJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXJCHUE MOJEKYISAPHOW (POPMYIbI OPraHUYECKOTO
coeMHEHUS 0 Macce (00BEMY) MTPOAYKTOB CrOpaHUs, MO0 KOJUYECTBY BelecTBa (Macce, 00bEMY)
MPOJYKTOB PpEaKIMH W/WIM HUCXOJTHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (HOPMYIIBI
OpraHMYECKOTO BEIIeCTBAa Ha OCHOBE €ro XUMHYECKHX CBOMCTB WJIM CHOCOOOB TOJy4YEeHHUS,
oTpe/ieNieHUE I0JIU BBIXOJA MPOJIyKTa PEAKIMH OT TEOPETUUYECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanmst MeXnpeaMETHBIX CBSI3€ NMpPU HM3Y4YEHUM OpraHmyeckor xumuu B 10 Kimacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX IOHSTHHM, Tak H
MOHATHH, MPUHSTHIX B OTAEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE TMOHATUS: SIBJICHHE, HAyYHbIN (haKT, TMIIOTE3a, TEOPHs, 3aKOH,
aHalu3, CHUHTE3, Kiaccupukauus, HaONIOJeHUEe, U3MEpPEeHHe, OKCIEPUMEHT,  MOJEIb,
MOJETUPOBaHUE.

®duzuka: MaTtepus, aToM, JJIEKTPOH, MIPOTOH, HEUTPOH, MOJIEKYJIa, SHEPIe€TUYECKUN YPOBEHD,
BEIIECTBO, TeJI0, 00BEM, arperaTHO€ COCTOSHHE BelIeCTBa, (U3NYECKUE BEIMYHHBI, €IUHHIIBI
U3MEepeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonorus: knerka, opranusM, sKocucTema, oOuocdepa, MeTabOJIM3M, HACIIEICTBEHHOCTH,
aBTOTPO(HBIA M TETEPOTPOPHBIM THUIT THUTaHUS, OpoKeHue, (OTOCHHTE3, IbIXaHHE, OCINKH,
YTJIEBOJIbI, JKUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbIE, TOTUIHUBO.

TexHosorus: muiieBble MPOAYKTHI, OCHOBBI PALMOHAILHOTO MUTAHUS, MOIOIINE CpPEICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTrOMHBIX sjep. XuMuueckuil sneMeHT. M3otonbel. CTpoeHHE 3IE€KTPOHHBIX
000JI09€K aTOMOB, KBAHTOBBIC YUCIIa. DHEPTETUUECKIE YPOBHH U MOJYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccugukanuss XuMHYECKIX 3JIEMEHTOB (s-, P-, d-, f-anemenTsI). PacnipeneneHue 3JieKTpOHOB MO
aTOMHBIM OpOUTAaJSAM. DNEKTPOHHbIE KOH(UTYypallid aTOMOB JIIEMEHTOB IEPBOTO—4ETBEPTOTO
MEPHOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM, OJJIEKTPOHHBIE KOH(HUTYpalid HOHOB.
DNEeKTPOOTPULIATENIBHOCTb.



Ilepnoguueckuin  3akoH u  Ilepuommyeckas  cucreMa  XMMHYECKUX  DJIIEMEHTOB
J.U. MenpneneeBa. CBsi3b NEpUOAMYECKOrO0 3akoHa M llepnoanueckoil CUCTEMBI XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB
XMUMUYECKHUX 3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTBIX M CIOXHBIX BELIECTB MO TpynmnaMm u
nepuojam. 3HaueHue nepruoanyeckoro 3akona J.M. Menaeneesa.

Xumuyeckasi CBsi3b. BHIIBI XMMHUYECKOM CBSA3U: KOBAJEHTHAsl, WOHHAs, MeETaJUIMYEecKas.
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW CBS3HM: OOMEHHBIA M JOHOPHO-AKIETITOPHBINA. DHEPrus
JUiiHa CBsi3U. [lOJspHOCTH, HANpaBJIEHHOCTh W HACBIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KparHbie
cBsA3U. BonopoaHas cBsA3b. MeKMONIEKYIAPHBIE B3aUMOACHCTBUS.

BaneHTHOCTh M BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYI
C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COETMHEHUI 2IEMEHTOB BTOPOIO IEPUOA).

[IpencraBinenre O  KOMIUIEKCHbIX — coeAuHeHusAX. CocTaB  KOMIUIEKCHOIO — HMOHa!
KOMILJIEKCOOOpa3oBarenb, JMraHibl. 3HAUeHHE KOMIUIEKCHBIX coeauHeHud. [lonstue o
KOOPJIMHAITMOHHON XUMUH.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUsA. THIIbI KPUCTAIIIMYECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

[Tonste o mucnepcHbIX cucremax. VMcrunnele pactBopsl. [IpencraBieHne 0 KOJUIOMAHBIX
pactBopax. CriocoObl BbIpakKeHUsI KOHIEHTPALMU pacTBOPOB: MaccoBasi 10151 BELIECTBA B PaCTBOPE,
MoJIsipHas KOHIeHTpauus. HacbllleHHble W HEHACBHIIIEHHbIE PACTBOPBI, PACTBOPUMOCTD.
Kpucramnornaparsr.

Knaccudukanuss ¥ HOMEHKIAaTypa HEOPTaHMYECKHX BellecTB. TpuBHaibHbIE Ha3BaHUS
OT/ENBHBIX NPEICTaBUTEIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XUMHYECKUX peakluil B HEOPraHWYECKOW M OpraHMyYecKoil XuMuu. 3aKOH
COXPAaHEHHs MAacChl BEIIECTB; 3aKOH COXPAHEHUS W TPEBpAIICHUS HSHEPrHH MPH XUMHUYECKUX
peaknusix. TemnoBbie 3 (ekTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XMMHUYECKON peakinu, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (hakTopoB. ['OMOTeHHBIC M
reTeporeHHele peakunu. Katanus u karanus3aTopsl.

OO6patumbie 1 HEoOpaTUMBbIE peakIuu. XUMUYECKOoe paBHOBecHe. KoHCTaHTa XHMHYECKOTO
paBHOBecHs. (DaKkTOphl, BIMAIOIIME HA IOJIOKEHUE XHMHYECKOTO PAaBHOBECHS: TEMIEPATypa,
JTABJICHUE U KOHIIEHTPAIlMH BEUIECTB, yYacTBYIOMMX B peakuuu. [Ipunuun Jle [larenbe.

OnexrponuTtnueckas aucconuarms. CuibHble ©  crnabble  AnekTponuthl.  CreneHb
muccormanuu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEWTpaibHas, LIeJIo4YHas. BoaopoaHslid
nokazatens (pH) pactBopa. I'unponus coneit. Peakiiun nonHoro oOMeHa.

OKHCIIUTENPHO-BOCCTAHOBUTENbHbIE  peakuuu. CreneHb OKucIeHUs. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIIEHMST M BOCCTAHOBJIEHMS. BaHeHne OKHUCIWUTENU U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHUS BELIECTB W WX MPEBPALICHUN: Pa3JI0OKEHUE
MEpOKCHJA BOJOPOJAa B MPUCYTCTBUU KATalU3aTOpa, MOJEIHM KPUCTAUIMYECKUX PEIIETOK,
MIPOBEJICHUE PEAKIINi HOHHOTO 0OMEHa, OIIPEIEIIEHNE CPeJibl PACTBOPOB C IOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIIMSHUA Pa3INYHBIX ()AaKTOPOB HA CKOPOCTh XMMHYECKOH peakluu U IMOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[lonoxxenne HemetaiioB B  llepuoguyeckoil  cucteMe  XUMUYECKHUX  DIIEMEHTOB
JL.U. MenneneeBa U OCOOCHHOCTH CTPOEHHUS MX aTOMOB. (PHU3MUECKHE CBOIICTBa HEMETaJIOB.
ANoTpomnus HeMeTauIoB (Ha MpuMepe KUCIIopoia, cepbl, (ocdopa u yriaeponaa).

Bognopoa. Ilomyuenue, ¢usmueckue U XUMHUYECKHE CBOMCTBA: peaklUM C MeTaulaMd U
HEMeTaJlJIJaMH, BOCCTaHOBUTEIbHBIE CBOMCTBA. [ mapuabl. TomMBHbBIE 2TIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOObI MOIydeHHs, (PU3MUECKHe U XUMHUYECKHe
cBoiicTBa. ['anoreHoBomoponsl. BakHellne KUCIOPOACOAEPkKAIINE COEAVHEHUS TaJOreHOB.
JIaGopaTopHbIe U MPOMBIIUICHHBIE CIIOCOOBI MOTy4eHUs rajnoreHoB. [IpuMeHeHne ranoreHoB u ux
COCIHEHUN.

Kucnopon, o3on. JlabGopaTopHble M HPOMBIIIICHHbIE CHOCOOBI MMOJyYEHUs KHCIOPOAA.
Du3nYECKUE U XMMUYECKUE CBOMCTBA U IIPUMEHEHHE KUCIOpoAa U 030Ha. OKCHUIBI U IEPOKCUBI.




Cepa. Haxoxpaenue B mpupoje, cocoObl NOJTydeHus, PU3NIecKre 1 XUMHUUECKUE CBOICTBA.
Cepoogopon, cynbdunsl. Oxcun cepri(I1V), okena cepoi(VI). Ceprrictas u cepHasi KUCIOTHI U UX
con. OCOOEHHOCTH CBOUCTB CEpHOM KUCIOTHI. [IpruMeHeHne cephl U e€ COeTMHEHUH.

A3o0T1. Haxoxxaenue B npupoje, crocoObl MOMy4eHus, PU3MUECKIE U XUMHUUECKUE CBOICTBA.
Ammuak, HUTpUAbL. OKCHABI a30Ta. A30THCTas M a30THAs KUCIOTHI M uX coiu. OcoOeHHOCTH
CBOMCTB a30THOM KUCIOTHI. [IpMeHeHne a30Ta U ero COeTMHEHN . A30THBIC yI0OpEHHS.

dochop. Haxoxaernwme B mpupojae, CHOCOOBI TONyYCHHS, (PUINICCKHE W XUMHUYCCKHEC
croiictBa. @ochunsr u pochun. Okcunsr hochopa, pochopras kucmora u e€ coym. [Ipumenenue
docdopa u ero coequnenuii. PochopHbie yIoOpeHHs.

Yrimepon, HaxXoXJIeHHE B TpHpojae. AJUIOTpomHbIe Moaudukanuu. Dusmueckue u
XUMHUYECKHUE CBOWMCTBA MPOCTHIX BEIIECTB, 00pazoBaHHbIX yriepoaom. Oxcup yriepoaa(ll), okcun
yraepona(lV), yronpHas kuciora u €€ coiau. AKTUBHPOBAHHBIN Yrojb, aacopOuus. OymnepeHsl,
rpaden, yriepoaHble HAaHOTpYOkH. [IpuMeHeHre MPOCTHIX BELIECTB, 00OPa30BAHHBIX YIJIEPOIOM, U
€ro COCAMHEHU .

Kpemuuii. Haxoxnaenue B mpupojie, CHOCOObI MOJIydeHUs, (PU3UUYECKHE U XUMHUYECKUE
cBorictBa. Oxcun kpemausi(IV), kpemHueBas KucioTa, CUIUKAThl. [IpuMeHeHHe KpEeMHHUS U €ro
coenuHeHuil. CTEKIIO0, €ro MoJy4eHue, BUbl CTEKIIA.

[Tonoxenue MeramwnioB B Ilepuoauueckoil cucteMe XMMHUYECKHX 3JIeMeHTOB. OcoOeHHOCTH
CTPOEHHS AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. OOmue (u3nueckue CBOWCTBA METaJUIOB.
[Ipumenenne MetanioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN Psijl HanpsoKeHnd MeTtaimioB. OOmue crnocoObl MOTyYeHUsT METaJJIOB:
TUAPOMETAJUTYPIHs, TUPOMETAIUTYprus, 3yeKTpoMmerauryprus. [loHsTHE O KOpPpO3UMU METallIoB.
CriocoObl 3a1uThl OT KOPPO3HUH.

Obmas xapakrepuctuka MeTtamwioB [A-rpynnel Ilepuoanueckoit cUCTEMBl XMMHUYECKUX
anemMeHTOB. HaTpuii W kanuii: monydeHue, U3HYECKHE M XHMHUYECKHE CBOWMCTBA, MPUMECHEHHE
MIPOCTHIX BEHIECTB U UX COCAUHEHUH.

O6mrass xapakrepuctuka MetauioB I[IA-rpynmer [leprogmdeckoil CHCTEMBI XHUMHYECKUX
aMeMEeHTOB. Marnuii U KajbIui: MoJdydeHne, GU3nIecKue U XUMUYECKUE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEHIECTB U UX coeAnHEeHUH. JKECTKOCTH BOIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AMIOMUHMI: TOJydeHHe, (PU3WYecKue W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE TMPOCTOTO
BEIIECTBA U €ro coeauHeHuil. AmoTepHble CBOICTBA OKCHAA M THAPOKCUAA AaFOMHHMS,
TUAPOKCOKOMILIEKCHI aJTFOMUHMSL.

OOmiast xapakTepucThka MeTauioB mno6ounbix mnoarpynn (b-rpymm) Ilepuoauueckoit
CUCTEMBI XUMHYECKHUX FIEMEHTOB.

@u3nyecKkue U XMMUYECKUE CBOMCTBA XpOMa M €ro coeauHeHuud. OKCUAbl U THAPOKCUIBI
xpoMma(Il), xpoma(Ill) m xpoma(VI). XpomaTel M auUXpoMaThl, MX OKHCIHTEIIbHBIE CBOWCTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

du3znueckue W XUMUYECKHE CBOMCTBA MapraHiia M €ro coeauHeHud. Baxneilmue
coequaeHust mapranma(ll), mapranna(IV), mapranmna(VI) u mapranna(VII). Ilepmanranat xamus,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

®du3nueckue U XMMUYECKUE CBOMCTBA Kelle3a U ero coeAuHeHuil. OKCUabl, TUIPOKCUIbl U
conu xxene3a(ll) u xxeneza(Ill). [Tonyyenre u npuMeHEeHHE Keye3a U ero CIUIaBoB.

®u3nueckue U XMMUYECKUE CBOWCTBA Menu U €€ coenuHeHui. llosyueHne u npumMeHeHue
MeIU U €€ COCIMHEHUN.

[uHk: nomydenue, GpU3MUecKue U XUMHUYECKHE CBOMCTBAa. AM(OTEpHBIE CBOMCTBA OKCHIA U
TUAPOKCUA INHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[puMeHeHne IMHKa U €r0 COEIMHEHUM.

OKclepUMEHTaIbHbIE METOJIbl U3YUYECHHs BEIIECTB M MX NPEBpAlllCHU: H3yuyeHHe 0o0pas3loB
HEMETaJJIOB, ropeHue cepsl, ¢ocdopa, kene3a, MarHus B KHUCIOPOJE, HU3Y4E€HHE KOJUIEKIIUU
«Metamiel U CIUIaBbD», B3aUMOJICHCTBUE IIENOYHBIX M ILIEJIOYHO3EMEIBHBIX METAJUIOB C BOJOM
(BO3MOJKHO HCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), B3aMMOJEICTBUE LIMHKA M JKEJle3a C pacTBOpaMHu
KHCIIOT M WIEJIOYEH, KAaUEeCTBEHHBIE PEAaKLIMM Ha HEOPraHWYECKUE AaHUOHBI, KATHOH BOAOPOJAA U
KAaTHOHBI METAJUIOB, B3aUMOJICCTBUE TMAPOKCUIOB AJIOMUHUS U IIMHKA C PaCTBOPAMHU KHCIOT U
LIEJI0YEH, pelIeHHEe IKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «l'anmorensr», «Cepa u €€ coequHEHU,
«A30T u (ochop W MX coeaMHEHHs», «MeTamabl TIaBHBIX NOArpynm», «MeTamisl MoO0YHBIX
MOATPYIID.




XUMHA U KU3Hb.

Ponp xumuu B olecreueHuu YCTOP'I‘{HBOFO Pa3sBUTHA YCJIIOBCUCCTBA. ITongarue o HAay4YHBIX
MCTOJAaxX MO3HAHUA U MCETOJAOJOTMHU HAYUYHOI'O HCCICOOBAaHUA. Haquble IMPUHIUIIBI OPraHru3alunu
XUMHUYCCKOTIO IMPOU3BOACTBA. HpOMBIH_UIGHHBIe CHOCO6BI MOJIy4YCHUSA BaXKHEUIIHNX BCIICCTB (Ha
npuMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHCIOThI, MeTaHoJia). [IpombliieHHBIE CHOCOOBI
MOJIyYCHUS METAJUIOB M CIUIABOB. XHMHUYECKOE 3arps3HEHHUE OKPYXKAKIIEH Cpeapl U €ro
nocieacTBus. Posib XuMuu B 00€CTI€UeHNN SHEPTETUUECKON 0€30MTacCHOCTH.

Xumusi W 3]I0pOBbe uenoBeka. JlekapcTBeHHble cpeacTBa. I[lpaBuia ucCHoJib30BaHUS
JICKApPCTBCHHBIX MPCIIapaToB. Ponps xumun B Pa3sBUTUU MCAWLIUHBI.

XuMus IIUIIU: OCHOBHBIC KOMIIOHCHTHI, ITHIIICBBIC [[O6aBKI/I. Poip xumuu B oOecrieueHUH
MUIIEBON OE30TIaCHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumus. I[lpaBuna Ge3zomnacHoro
HCIIOJIb30BaHMA MMpErapaToB OBITOBOM XUMHUH B HOBCCZ[H@BHOﬁ JKHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepHaIIbI (IIEMEHT, OETOH).

XuMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEepaabHbIE YI0OpEHUSI.

COBpeMeHHBIC KOHCTPYKIMOHHEBIC MaTCpHaibl, KpaCKu, CTCKIIO, KECpaMHUKa. MaTepI/IaJ'II)I JJIA
OJICKTPOHHKHU. Hanorexuoaorun.

PacuérHble 3amaun.

Pacuérer: maccel BemecTBa win 00bEMa Ta30B MO0 W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
1 00BEMY OJTHOTO M3 YIACTBYIOIINX B PEAKIIUHU BEIIECTB, MACChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJYKTOB PEAKIIMU, €CIH OJHO W3 BEIIECTB HMEET MPHUMECH, Macchl (00BhEma, KOIMYecTBa
BEIIleCTBAa) MPOJYKTAa PEAKI[MU, €CIM OJHO W3 BEIIECTB JAaHO B BHUJE PAcTBOpa C OMpPENEIEHHOM
MacCOBOM JI0JI€M PAaCTBOPEHHOTO BELIECTBA, MACCOBOM JIOJIM U MOJISIPHOW KOHIEHTPALMH BEIIECTBA
B PacTBOPE, JOJIM BEIXOJA MPOLYKTA PEAKIUA OT TEOPETUIYECKU BO3MOIKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXIpeIMETHBIX CBSI3CH MpU M3Y4eHUHU OOIIeH W HeopraHU4Yecko xumuu B 11
KJIacce OCYIIECTBIISIETCSA Yepe3 MCIO0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUH, TaK U
MOHATHH, MPUHSTHIX B OTAEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TTOHATUS: SIBJICHHE, HAyYHbIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHallu3, CHHTE3, Kiaccuukaius, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEPEHHE, HKCIEPUMEHT,
MOJ€eIb, MOJICJINPOBAHHUE.

®duszrka: Matepusi, MUKPOMHUP, MAaKpPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEHTPOH, UOH, U30TOIIHI,
PaZMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYEeCKU YpOBEHb, BEIIECTBO, Tello, 00BEM, arperatHoe
COCTOSIHUE BEIIEeCTBa, WICANbHBIN ra3, (pu3nveckue BETWYHHBI, €AUHUIBI U3MEPEHUS, CKOPOCTD,
SHeprus, Macca.

buonorus: kneTka, oOpraHu3M, 93KocucTema, Ouocdepa, MeTabonu3M, Makpo- U
MUKPODJIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHCIOTHI, (EpMEHTBI, TOPMOHBI,
KPYTrOBOPOT BEIIECTB U MOTOK YHEPTHU B IKOCUCTEMAX.

I'eorpadust: MuHEpasbl, FTOpHBIE TOPOIbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorusi: XUMHYECKas MPOMBIIIJICHHOCTh, METaJUIyprusi, CTPOUTEIbHBIE MaTepUaIbI,
CEJIbCKOXO3SUCTBEHHOE  MPOU3BOJICTBO, MHUIIEBas  MPOMBINIJICHHOCTh,  (papMalleBTUYECKas
MIPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETUUYECKUX MPENapaToB, TPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaoB, AMEKTPOHHAS MPOMBIIIUIEHHOCTb, HAHOTEXHOJIOTHH.




[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMLBI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B COOTBETCTBHHM € CHCTEMHO-JIESATSIIBHOCTHBIM TIOJXOJIOM B CTPYKTYpE JIMIHOCTHBIX
PE3yJILTAaTOB OCBOCHHS IMpEIMeTa «XHUMHUS» Ha YPOBHE CPEIHETO 0OIIEro 00pa3oBaHUs BhIICICHBI
CIIEIYIOIIAE  COCTaBISIONIUE:  OCO3HAHWE  OOYYaIONIUMHUCS  POCCHMCKOW  TPa)kJIaHCKOH
UJCHTHYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH ¥ CAMOOTIPEICTICHHUIO; HATUIHE
MOTHBAIlMM K OOYUYEHHWIO; TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIHUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TpaBHJIAMU ¥ HOPMAMH TIOBEJCHHS; HAJIWYHE IPABOCO3HAHMS,
IKOJIOTHYECKOH KYJIbTYPHI; CIOCOOHOCTh CTABUTH IIEJTU M CTPOUTH )KH3HCHHBIC TIJIaHbI.

JIMIHOCTHBIE PE3YJIbTaThl OCBOCHUS TpeaMeTa «XUMUsS» OTPaKarT CcHOPMHPOBAHHOCTH
OTIBITa TIO3HABATEJILHOW M MPAKTUYECKOH JEATEIBPHOCTH OOYJaIOMIMXCS B TPOIECCEe pean3aIiuu
00pa3zoBaTeIbHON JESTEIHHOCTH.

JIMIHOCTHBIE PE3YJIbTaThl OCBOCHHUS TpeaMeTa «XHUMHUS» OTPaKaT CcHOpPMHUPOBAHHOCTH
OTIbITa TIO3HABATEJILHOW M MPAKTUYCCKOM JEATEIBPHOCTH OOYJarOIIMXCS B MPOIECCEe pean3aliuu
00pa30BaTEIILHON JICATEIIBHOCTH, B TOM YHCJIC B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHMS

OCO3HAHUS OOYYAIOIIMMHCS CBOMX KOHCTHTYIIMOHHBIX INpaB W OOS3aHHOCTEH, YBaXKCHUS K
3aKOHY H MPaBOTIOPSIKY;

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M TMPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATCIBHOCTH IPH CO3JIaHUU YYCOHBIX MPOCKTOB,
pelIeHUH y4eOHBIX U MO3HABATEIBHBIX 33/1a4, BHIIOJHECHHH XUMUYECKHX SKCIICPHMEHTOB;

CIIOCOOHOCTH TIOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHMKY U apryMEHTBI JPYrHX
P aHAJIN3€ PA3JINYHBIX BHJIOB YICOHOM JESITEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHHUS:

IIEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY U HAYYHOMY HACJICMIO OTCYCCTBCHHON XUMUU;

YBKEHHsI K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTHUYECKOTO MPHIIOKEHHSI XUMUH,
OCO3HAHHS TOTO, YTO JAHHBIC HAYKH €CTh PE3YyJIbTaT UIMTEIbHBIX HAOIIOJACHUM, KPOIOTIMBBIX
IKCTIIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;

WHTEpeca ¥ NO03HABATEIIbHBIX MOTHBOB B TOJIYYEHUH U MOCICAYIONIEM aHAIM3e UH(GOpMAIHU
0 MEPEIOBBIX JOCTHKCHHUIX COBPEMEHHOM OTEUECTBEHHOM XMMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIIEHMBATh CUTYallWH, CBSI3aHHBIE C XMMHYECKUMHU SIBICHUSMH, U TMPUHUMATH
OCO3HAHHBIE pPeIIeHHUs, OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE TMOBEIACHME M TIOCTYNIKM CBOUX TOBApUIIEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCEACTBUI MOCTYIKOB;

4) popMuUpPOBAHNS KYJIbTYPbI 310POBbSI:

MOHUMAaHMS IIEHHOCTeW 370poBOTO U Oe3omacHOro oOpa3a KHU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroieHHs MpaBUil OE30MaCHOTO OOPAIEHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOMN KHU3HHU,
B TPYAOBOM JESITENHLHOCTH;

MMOHUMAaHMS [[EHHOCTH MPaBWUJI UHAUBUAYATHLHOTO U KOJJICKTUBHOTO O€30TacCHOTO MOBEICHUS
B CUTYaIUAX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;



OCO3HAHMS TMOCIEACTBUI M HENpPUATHS BpPEAHBIX NPUBBIYCK (YIMOTPEOJICHUS AalKOTOJIs,
HapKOTHUKOB, KypeHUs);

5) Tpy/0BOr0 BOCIUTAHUSI:

KOMMYHUKAaTUBHOH  KOMIETEHTHOCTH B  Y4e€OHO-HCCIIEHAOBATEIbCKOW  JIEATEILHOCTH,
0O0IIeCTBEHHO MOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B pEIICHUH MPAKTHUYECKUX 3a7ady COLUAIBHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTHIECKOMY M3yYEeHHUIO MPOdeccHii pa3muyHoOro poja, B TOM YHCIIEe HAa OCHOBE
MPUMEHEHHSI TPEIMETHBIX 3HAHUW TI0 XUMUH;

YBOKEHHSI K TPYAY, JIOAAM TPy/a U pe3yabTaTaM TPYIOBOH e TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaJbHON TPAaeKTOPHH 0Opa3zoBaHus, Oymymien
npodeccun U peanu3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUH, HHTEPECOB U NOTPEOHOCTEN 00111eCTBA;

6) IK0JI0rHYECKOr0 BOCIIUTAHHUSI:

HKOJIOTUYECKH IEJIECO00PA3HOTO OTHOIIEHHS K TMPHPOJE KaK HMCTOYHHKY CYIIECTBOBAaHUS
’KH3HHU Ha 3emiie;

MOHUMAaHUS TIOOATBFHOTO XapakTepa HKOJOTHYECKUX TMPOOIEeM, BIUSHHUS AKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHHUS HEOOXOJIUMOCTH HWCIOJIB30BAHUS TOCTHIKCHUH XUMHH ISl PEIIeHHs] BOTPOCOB
paMoOHAITFHOTO IPUPOIOTIOIH30BAHUS;

AKTUBHOTO HETIPHUSTHS JEHCTBUH, MPHHOCSIINX BpPEA OKpYXAroIIeHd NPUPOIHON cpere,
YMEHHUSI TPOTHO3MPOBATH HEOIArONPHUSATHBIE HSKOJIOTHYECKHE TITOCIEACTBUS TPEeNTPUHAMACMbIX
JNENUCTBUAN U MPEAOTBPAIATh UX;

HAIMYHST PA3BUTOTO HSKOJIOTHYECKOTO MBIIUICHUS, AKOJOTHYECKOH KYJIbTYpBI, OTBITA
NEeSITeIbHOCTH ~ DKOJIOTUYECKOM  HANpaBJIE€HHOCTH, YMEHHS  pPYKOBOJACTBOBAaThCS HMMHU B
M03HABaTEIbHONH, KOMMYHUKAaTUBHOM M COLIMATbHOW MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHUBOCTOSTH HJICOJIOTUH XeMo(oOuu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIEITO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HayKH |
00111eCTBEHHOW MTPAKTUKH;

MOHUMAaHMUS CHelM(PUKH XUMHH KakK HayKd, OCO3HaHUA e€ polu B (OPMHUPOBAHUU
palMOHAIBLHOTO HAYYHOT'O MBILIUICHUS, CO3JaHUH IEJIOCTHOIO MPEACTAaBIECHUS 00 OKpYKaroleM
MUpE KaK O eIMHCTBE MPUPOJIbI U YEIOBEKA, B TO3HAHUH MPUPOTIHBIX 3aKOHOMEPHOCTEH U peIIeHUN
po0sieM COXpaHeHHsI PUPOJHOTO PABHOBECHS,

yOexAEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHUU MJIsi COBPEMEHHOM NMBUIM3ALMU: B €€
I'YMaHUCTHYECKOW HANpaBICHHOCTH U BaXHOW pOJIM B CO3JaHUM HOBOM 0a3bl MaTepuanbHON
KYJIBTYpbI, B PELUICHUH TJ00ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00ecTIeueHUN
YCIOBUH YCHEIIHOTO TPY/la U AKOJIOTUYECKU KOM(POPTHOM KUZHU KaXJI0TO UjieHa 00I1IecTBa;

€CTECTBEHHO-HAYYHOH TpPAaMOTHOCTH: IOHMMAHHUS  CYI[HOCTHM METOJOB  IO3HAaHUS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIB30BaTh MOJy4yaeMmble 3HAHUSA IS
aHalM3a U 0ObSCHEHHUS SIBIICHUN OKPY)KAIOIIEro MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHS
nenath 000CHOBAHHBIE 3aKIIOYEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C LIEJBIO
MOJTy4EeHHUs] JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITEIBHO HMCIIOJIb30BaTh XMMHMUYECKHE 3HAHUS JJIS pelleHus: mpolieM B
peabHBIX KU3HEHHBIX CUTYalLlUsX;

HHTepeca K MO3HAHUIO, UCCIIeI0BaTeIbCKON AeATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTHM K HENpPephIBHOMY O00pa3oBaHMIO M €aMOOOpa3oBaHHUIO, K
aKTUBHOMY IOJTy4E€HHIO HOBBIX 3HaHUI 110 XMMHUU B COOTBETCTBHMH C KU3HEHHBIMH NTOTPEOHOCTSAMU;

MHTepeca K 0COOCHHOCTSIM Tpy/a B Pa3InUHbIX cepax NpodhecCuoHaTbLHON 1eSTeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI



MertanpeaMeTHble pe3ynbTaThl OCBOCHUS MPOrPaMMBI 10 XUMUH Ha YPOBHE CPEIHEro 00IIero
00pa3oBaHUs BKIIOYAOT:

3HaYMMbIe JUIsI  (OPMHUPOBAHUS MHPOBO33PEHHS OOYUAIOMIMXCS MEXAUCIUILIMHAPHBIC
(MexnpeaMeTHbIe) 0OIIeHayYHbIE TOHATHUS, OTPAXKAIOIINE EJIOCTHOCTh HAYYHOW KapTUHBI MUpA U
cneun(UKy METOJIOB TO3HAHMS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpTHUs, SBICHHE, MPOLIECC, CHCTEeMa, HAaydyHbIH (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, UCCIIeI0BaHNE, HAOIIOIeHNE, N3MEpEHHUE, SKCIIPUMEHT U JIpyTHUe);

YHUBEPCAJIbHBIE y4eOHbIC JecTBUS (mo3HaBaTENbHBIE, KOMMYHHUKATHBHBIE,
perynsTuBHbBIE), oOecrieunBaromue GOopMUPOBaHUE (PYHKIIMOHAIBHOW TPAMOTHOCTH U COLMAIBHON
KOMITIETEHIIMY 00Yy4aroInXCsl;

CIOCOOHOCTh ~ OOyYaromMXCs  HCIIOJIb30BaTh ~ OCBOEHHBIE  MEXKIUCIHUIUITMHAPHBIC,
MHUPOBO33pPEHYECKHE 3HAHWS W YHHBEpCAJIbHBIE YUeOHbIC JCHCTBHS B II03HABATEIbHOH U
COLIMAIBHON MTPAKTHKE.

MeranpeqMeTHbIE  pe3yabTaThl  OTPAKAIOT OBJAJICHHE YHHUBEPCAJTBHBIMU  y4eOHBIMU
MO03HABATEIHHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCaJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a3oBbIe JJOorHMUYeCcKHUE AeHCTBUS:

CaMOCTOSITEIPHO (POpMYIUpPOBaTh M aKTyaJU3UPOBaTh MpOoOJIEeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIpeNeNATh IeNH JeATENBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH WX JOCTHKCHHS,
COOTHOCHTDB PE3YIIbTATBI ACATCIbHOCTU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HaHUHU HpI/IéMBI JIOTUYECCKOTO MBIIIJICHUA: BBIACIIATH
XapaKTCPHBIC IMPU3HAKN HOHATHHU n YCTaHaBJIMBATh nux B3alMOCB3b, HUCIIOJIb30BATh
COOTBETCTBYIOIINE TIOHITHS 11 0ObSICHEHUS OTIIEIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUU TSI KJIaCCU(UKAIIMU BEIIECTB U XUMUYECKUX PEAKITUH;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y9aeMbIMU SIBJICHUSMU,

CTPOUTDH JIOTHYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JETYKTUBHBIC, TI0 aHAJIOTHH), BBISBISATDH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHHUSAX, (POPMYIUpPOBATH BBIBOJBI U
3aKITIOYCHUST;

MPUMEHATh B TIPOIIECCE ITO3HAHMS HCIIONB3YEeMbIE B XUMHUH CHUMBOJIHMYECKHE (3HAKOBBIC)
MOJIENH, TTPEoOPa30BhIBATh MOJICILHBIE MPEACTABICHUS — XUMHUYECKUH 3HAaK (CHMBOJI) JJICMEHTA,
xuMudeckas ¢Gopmysia, ypaBHEHHE XUMHUYECKOW peaklud — TPH PEIIeHUH Y4eOHBIX
MMO3HABATEIBHBIX U MPAKTHYECKUX 3a7a4, IPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYCCKUX PEAKITHH.

2) 60a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOTO ITO3HAHKS BEIIECTB U XUMHUCCKHUX PEAKIIHI;

dbopMmynupoBaTh I[eIM M 3aJaud  UCCIEJOBAHMs, WCIOJb30BAaTh IOCTABJICHHBIE H
CaMOCTOSITENIBHO c(hOPMYIIMPOBaHHBIE BOMIPOCH! B KAU€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIS
(hopMHUpOBaHMSI TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BIIQJIETh HABBIKAMU CAMOCTOSITENILHOTO IJIAHUPOBAHUS M IPOBENCHUS YYCHUUYECKUX
AKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaONIOaTh 3a XOJIOM IpOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yibTar, G(OpMyIupoBaThb 0O0OOIIEHUS ¥ BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HMCCIEAO0BAHUS, COCTABISTh OOOCHOBAaHHBIM OTUET O MpOJAETaHHOU
pabore;

MpHOOpeTaTh OMBIT YYCHUYECKOW MCCIEAOBATEeIbCKOM M TMPOEKTHOW JESTeTbHOCTH,
MPOSIBIIATh CMOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITETHHOMY TMOWCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MO3HAHUSI.

3) pa6ora c undopmanueii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX WH(MOpMAIMK (HAydYHO-TIOMYyIIsIpHAs TUTepaTypa
XUMHYECKOTO COJIEp’KaHWs, CIpPaBOYHbIE TMOCOOus, pecypchl VHTepHeTa), aHaIM3UPOBATH
HHOQOPMALIUIO PA3MUYHBIX BUAOB ©U (QOpPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh €
JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(dbopMynupoBaTh 3ampochkl W TPHUMEHATHh pa3IUyHble METOJbl TpPH TIOHCKE U O0TOOpe
nHhopManuu, HeOOXOAUMOM /ISl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;



npuoOpeTaTh ONBIT MCIOJB30BaHUS HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (OPMY MpencTaBlieHUs HWHPOpPMALUU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHIIbI, PUCYHKU U APYTHE);

WCIOJb30BaTh HAy4YHBIH S3BIK B KAauyecTBE CpeICTBAa MpH paboTe ¢ XUMHYECKOU
uHpoOpManKeii: MPUMEHATh MEeXIpeAMETHbIE ((PU3UYecCKre U MaTeMaTUYeCKUe) 3HAKKH U CHUMBOJIBL,
¢bopmyibl, a0OpeBHATYpBl, HOMEHKJIATYPY;

UCIOJb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISAHOCTH.

KoMMyHnKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:

3aJ1aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIa€MOI TEMBI B X0JI¢ JHAJIOTA W/WJIH TUCKYCCHH,
BBICKa3bIBaTh UJCH, q)OpMYJ'II/IPOBaTI) CBOHN HpCI[J'IO)KeHI/Ifl OTHOCHUTECJIBbHO BBIIIOJIHCHUSA
MpEeUI0KEHHOM 3a/1a4H;

BI)ICTyrIaTB C HpCSGHTaHI/Ieﬁ p€3YJ'H)TaTOB HOSH&B&TGJ’IBHOﬁ ACATCIIBHOCTH, HOJ'IyLIeHHI)IX
CaMOCTOSITEJILHO UJIM COBMECTHO CO CBEPCTHUKAMU TPHU BBHITTOJTHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOW pabOThl MO MCCIETOBAHUIO CBOMCTB M3y4aeMBIX BEIIECTB, peaiM3allid Y4eOHOTO
MpoeKkTa, U (POPMYJUPOBATH BBIBOJBI MO peE3yJbTaTaM MPOBEIEHHBIX HCCICIOBAHUM TITyTEM
COTJIACOBAHUS MO3UIINHA B X0 0OCYKJIEHUSI 1 0OMEHa MHEHHUSIMU.

PeryasiTuBHbIe yHUBepCcabHbIC YUeOHbIE 1eHCTBUA:

CaMOCTOSITENIbHO TUIAHUPOBATh W OCYIIECTBIIATH CBOIO II03HABATEIBHYIO JESTENbHOCTD,
ompezenss e€ Ielu U 3aJayd, KOHTPOJMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeaaraéMblii alropuT™M JEHCTBUII NpPHU BBINOJHEHUU YYEOHBIX W HCCIEAO0BATENbCKUX 3ajad,
BBIOMpaTh Hambosee d3PPEeKTUBHBIA CIIOCOO WX penieHUs ¢ y4ETOM TOJy4eHHUsS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYECKUX PEAKIUX;

OCYILIECTBIISITH CAMOKOHTPOJIb IEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJ/IbTATbBI

[IpenMeTrHbie pe3ynpTaThl OCBOCHHS MPOTpPaMMbl MO XMMHHM Ha YriyOJEHHOM YpOBHE Ha
YpOBHE cpenHero oOmero oOpa3oBaHHMS BKIIOYAIOT crenuduyeckue s y4eOHOro mnpeaMera
«XUMHS» HaydyHbIE 3HAHUS, YMEHUS U CIOCOObI JEHCTBUI IO OCBOCHMIO, MHTEPIPETALMA U
MpeoOpa30BaHUIO 3HAHUHN, BUJBI AEATEIHHOCTU IO IMOJYYEHHUIO HOBOTO 3HAHUS M IPHUMEHEHUIO
3HAHUA B Pa3IMYHBIX YUEOHBIX CHUTyallUsX, a TaKKe B pealbHbIX XU3HEHHBIX CHUTYalUAX,
CBSI3aHHBIX C XMMHEH. B mporpamme mo XuMuu npeAMETHbBIE PE3yabTaThl MPEJCTABICHBI [0 TOIaM
W3YYCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudecKast XUMHsD) OTPaXKaroT:

c(OPMHUPOBAHHOCTb NPECTABICHUN: O MECTE€ U 3HAYEHUU OPraHUYECKON XMMUHU B CHUCTEME
€CTECTBEHHBIX HayK M €€ poJil B 00ECIeYeHUH YCTOMUYMBOIO Pa3BUTHUS UYEIOBEUECTBA B PELICHUU
npo0OsieM 3KOJIOTUYECKOM, PHEPreTMUecKo M MHUIIEeBOM O€30MacHOCTH, B Pa3sBUTHM MEIUIMHBI,
CO3/IaHMM HOBBIX MAaTe€pHaJOB, HOBBIX HMCTOYHUKOB HSHEPIMH, B O0OECHEUEHHM DPALUOHAIBHOTO
IIPUPOJIOTIOIIBL30BaHUSA, B (JOPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KyIbTyphl YellOBEKa, a TaKke
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IPUPOTHOMN CpEIE;

BJIQJICHUE CUCTEMON XMMHUYECKHUX 3HaHMI, KOTOpas BKIKOYAET: OCHOBONOJATAOINE TOHATHS
— XUMHYECKUH JJIEMEHT, aToM, SIIPO | JIEKTPOHHAsi 000JI09Ka aToma, s-, P-, d-aToMHbIe opOHTay,
OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHUS aTOMa, THOPUAN3aLUs aTOMHBIX OpOUTaIel, MOH, MOJIEKYIIa,
BAJIEHTHOCTB, AIEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIEHUS, XUMHUECKAsl CBS3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIA 00BEM, YriIepoAHbIi ckeseT, (YHKIMOHATIbHAS TpyIa, pajuKal, CTPYKTYPHbIE
(bopmyinbl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), N30MEPHS CTPYKTYPHAs U MPOCTPAHCTBEHHAS
(reomeTpuyeckas, ONTUYECKAs), H30MEpBI, TOMOJOTMYECKMM psZl, TOMOJIOTH, YIJIEBOIAOPOJBL,



KHUCIIOPOJ- M a30TCOJIEpIKAIlME€ OpPraHUYECKUE COEAMHEHHS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS; TEOPUM, 3aKOHbBl (IepuoanyYecKui 3akoH JI.
N. MenpneneeBa, Teopusi CTpoeHust opranndeckux semects A. M. bymiepoBa, 3aKk0H COXpaHEHHs
Macchbl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALIECHUS APHEPIMM IPHU XUMHUYECKHX pPEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKALIUE B OCHOBE
IIOHUMAaHMs IPUUMHHOCTH M CUCTEMHOCTH XMMHUUYECKUX SIBICHUN; IPEICTABJICHUS O MEXaHU3MaxX
XUMMUYECKUX PEAKINI, TEPMOAMHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKAHUS, O
B3aUMHOM BIJIUSIHUM aTOMOB U TIpPYyNIl aTOMOB B MOJIEKyJax (MHIYKTUBHBII M ME30MEpHBIN
a¢dekTrl, opueHTaHTHI | 1 11 pona); pakronorndyeckue cBeICHUS O CBOMCTBAX, COCTABE, MOTyYECHUN
1 0e30MacHOM HCHOJb30BAHWM BAXHEUIIMX OPTaHMYECKUX BEIIECTB B OBITY W TNPAKTHUECKOU
JeSITEIbHOCTH YEJIOBEKa, OOLIMX HAayYHbIX MPUHLMIAX XUMUYECKOTO MPOU3BOJCTBA (Ha IMpHUMeEpe
MIPOM3BOJICTBA METAHOJIA, TTepepadboTKu HE(TH);

c(OpPMUPOBAHHOCTh YMEHUM: BBISIBJIATH XapaKTepHbIE MPU3HAKU MOHITUN, YCTaHABIUBATh UX
B3alMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME IOHATUS INPU OMHCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHUII:

UCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY ISl COCTABJIEHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHNYECKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS] XUMUYECKUX PEAKIMH U PacKpbhIBaTh UX CYIIHOCTh: OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUMN MOCPEACTBOM COCTaBIEHUS JIEKTPOHHOTO OanaHca 3THX PEaKIHii,
peaxkiuii HOHHOTO OOMeHa IMyTEM COCTAaBJICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMIA;

M3rOTaBJIMBATH MOJIETN MOJIEKYJ OPraHMYECKUX BEIIECTB Ui WUTIOCTPAIIMH UX XUMUYECKOTO
Y IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPHUHAUIKHOCTh W3YYEHHBIX OpPraHHUYECKUX
BEIIECTB 0 UX COCTaBy U CTPOCHUIO K OMpeAeNEHHOMY KJIacCy/TpyIie COeIWHEHUH, NaBaTh UM
Ha3BaHus 1o cuctemarnueckoid HoMeHknarype (IUPAC) u npuBoauTh TpUBUAIbHBIC HA3BAHUS JIJIS
OTNIENbHBIX TPEICTaBUTENIEH OPraHMYeCKUX BEIIEeCTB (STWJICH, alleTUJIEH, TOJYOJ, TJIMLEPHH,
STUJICHTJIUKOJb, (peHon, GopMaabAeru, aleTalblIernu]], alleToH, MypaBbUHAas KHCIOTa, YKCYCHas
KHCJIOTA, CTEapuHOBAas, OJIEMHOBAs, IAJbMUTHHOBAs KHUCJIOTHI, TIJMLWH, aJaHWUH, MalbTO3a,
(bpyKTO3a, aHWINH, AUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJ U JPYyrue);

chOpPMUPOBAHHOCTh ~ YMEHHS ONPEAETATh BUJ XUMHUYECKOHW CBS3M B OPraHHUYECKUX
COeIMHEHUX (KOBAJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpPMUPOBAHHOCTh YMEHUS MPUMEHSTh IOJOKEHHUSI TEOPHUH CTPOEHUS OPraHHUYeCKUX
BemectB A. M. byrnepoBa ais oObsICHEHUS] 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PUINUECKHE U XUMUYECKUE
CBOWCTBA THUIHMYHBIX MPEICTABUTENEH paA3JIMYHBIX KIACCOB OPraHMYECKUX BEIIECTB: AJIKaHOB,
LUKJIOAJIKAHOB, AQJIKCHOB, QJIKaJHEHOB, QJIKWHOB, apOMAaTUYECKHX YIJIEBOJIOPOJOB, CIHPTOB,
QIbJIETHJIOB, KETOHOB, KApOOHOBBIX KHUCIOT, MPOCTBIX M  CIOXKHBIX J(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMHUHOB, aMUHOKHUCIIOT, O€IKOB, yrJeBOJOB (MOHO-, M- M MOJHCAXapuaoB),
WJUTKOCTPUPOBATh I€HETUYECKYKD CBA3b MEXAY HUMU YPAaBHEHUSIMU  COOTBETCTBYIOIIHMX
XMUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpPMUPOBAHHOCTh ~ YMEHHUS MOATBEPXKIATh HA  KOHKPETHBIX MpPUMEpax  Xapakrep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYEeCKMX COEJUHEHUH OT KpaTHOCTU U THUMA
KOBAJICHTHOH CBSI3U (G- U TT-CBSA3M), B3aUMHOTO BIIMSIHHSI aTOMOB U TPYII aTOMOB B MOJIEKYJaX;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTepPH30BaTh UCTOYHHUKH YIJIEBOJOPOJHOIO ChIpbs (HE(TBH,
IPUPOJHBIN a3, Yroib), ClOCOObl €ro mepepaboTKUM M IMPAKTUYECKOE NMPUMEHEHHUE IMPOIYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX METO/1aX MO3HAHMS
— HaOIOICHUH, U3MEPEHUH, MOJICTUPOBAHUHU, SKCIIEPUMEHTE (pEalbHOM U MBICIIEHHOM) U YMEHUS
IIPUMEHSTH 3TH 3HAHUS;

c(OPMHUPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPALUU MBICIUTEIBHON NESTEIHbHOCTH
— aHaNM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTU3aLUIO, BBIIBICHUE HPUYHMHHO-
CIIECTBEHHBIX CBSI3€U — JUUIsl U3yYEHHsI CBOWCTB BELIECTB M XMMHUYECKUX PEaKLIUi;



C(bOpMI/IpOBaHHOCTB yMeHI/IfII BBISIBIISTH B3aMMOCBS3b XUMHYECKHUX 3HAHUU C IIOHSATUSIMHA U
MNpCACTAaBJICHUAMU APYIrUX CCTCCTBCHHO-HAYYHBIX NPCIMCETOB IJIA 60.]166 OCO3HAaHHOTI'O ITOHMMAaHUuA
CYIIHOCTU MAaTCpUaJIbHOro CAWMHCTBA MHpPA, UCIIOJIB30BATh CUCTCMHBLIC 3HAHUA IIO OpFaHquCKOﬁ
XUMHUHN JJIA O6’b$ICHeHI/I$I " IPOTrHO3UPOBAHUA HBHCHHﬁ, HMCIOIUX €CTCCTBCHHO-HAYUYHYIO IIPUPOY,

c(OPMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUYETHI 0 XUMUYECKUM (HOpMYIIaM U ypaBHEHHUSM
XUMUYECKUX PEAKIUN C UCIIOIBb30BaHHEM (PH3MUECKUX BEMYMH (Macca, 00bEM ra3oB, KOJHMUECTBO
BEIIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJMYECTBEHHON CTOPOHBI: PACUETHI M0 HAXOKICHHUIO
XUMHUYECKOU (bOpMy.]IBI BEICCTBAa II0 HM3BCCTHBIM MACCOBBLIM JOJIIM XHUMHUYCCKHUX JJIEMCHTOB,
MPOJAYKTaM CTOPAHMS, INIOTHOCTU ra3000pa3HBIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATH M OICHUBATH C MO3UIUI
9KOJIOTMYECKON 0€30IacCHOCTU TOCJEACTBUA ObITOBOM M IPOU3BOJCTBEHHOM JESATENbHOCTH
YeJI0BEKa, CBSI3aHHOU ¢ IepepabOTKOM BElIeCTB, UCI0JIb30BATh MTOJIYYE€HHbIE 3HAHUS JUIsl IPUHATHS
IPaMOTHBIX pelIeHn IpoOeM B CUTyalUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENHbHO IUIAHUPOBATH M TMPOBOJUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'IyLICHI/IG U U3Y4YCHHC CBOMCTB OpPraHn4YCeCKUX BCIICCTB, KAYCCTBCHHBIC PCAKIINU
YTIEBOAOPOJIOB Pa3IMUHBIX KJIACCOB M KHCIOPOJICOAEPKAIIUX OPraHMYECKHUX BEIECTB, pEIICHHE
AKCIEPUMEHTAJIBHBIX 3aJay M0 PACIIO3HABaHUIO OPraHUYECKUX BEIECTB) C COOJIIOJIEHUEM IpaBUII
0e30MmacHOro 00paleHus ¢ BEeUleCTBaMH U J1abopaTOpHBIM 00OpyI0BaHUEM, (POPMYIHPOBATH LIETh
HCCIIENOBAHUS, NpEeJICTaBIsITh B pa3NuuHoOdM  (opMe  pe3ylbTaThl DKCIIEpUMEHTA,
AHAJIIM3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD,

c(OpMUPOBAHHOCTh YMEHHI:

coOiroAaTh MpaBHJIa 3KOJOTHYECKH [Ee1eco00pa3sHOro TMOBEACHUS B OBITY U TPYAOBOM
NEeSITEIbHOCTH B IIEJIIX COXPAaHEHHUS CBOETO 370pPOBbS, OKpYXKAIOUIEH NpUpPOIHOW cpeabl U
JOCTH>KEHHS €€ YCTOMYHMBOTO pa3BUTHS;

OCO3HABAaTh OMACHOCTh TOKCHYECKOTO [EHCTBHS Ha >KHMBbIE OPraHU3Mbl OIpeNeIEHHbBIX
OPraHM4YeCKUX BEIIECTB, MOHUMas cMbIch nokasarens [1/1K;

aHAJIM3UPOBATH 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPTaHUYECKUX BEIECTB B MMPOMBIIIJIEHHOCTH
U B OBITY C TOYKU 3PEHUSI COOTHOIICHHS PUCK-TI0JIb34;

chOpMUPOBAHHOCTh  YMEHHM: OCYIIECTBIATh  IEJICHANPABICHHBIM TMOUCK XUMHYECKOM
nHpoOpMallMd B Pa3IUYHbIX HCTOYHMKAX (HaydHass W y4eOHO-Hay4Hasl JIUTEeparypa, CpeacTBa
MaccoBoil uH(opmanuy, MHTepHer u apyrue), KpUTUYECKH aHAIU3HPOBATH XUMHUYECKYIO
uHpopmaluio, epepadaTpiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUM C IIOCTABJIEHHOW y4yeOHOU
3a7a4en.

11 KVIIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «O01as u Heopranudeckasi XuMus» OTPaXKakoT:

c(OpMUPOBAHHOCTH MPEICTABJICHUN: O MaTepUAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTAX U
M03HABAEMOCTH SBJICHUI MPUPOJBI, O MECTE M 3HAYEHUU XMMUU B CHCTEME €CTECTBEHHBIX HAYK U
e€ pomu B OOECHEUYEHUH YCTOWYMBOTO PAa3BUTHUS, B PEIICHUU MPOOJIEM IKOJIOTUYECKOM,
SHEPreTHYECKO U MUIIeBON 0€30MacCHOCTH, B Pa3BUTHH MEAULIMHBI, CO3JaHUU HOBBIX MaT€pPHAJIOB,
HOBBIX HCTOYHHKOB OJHEPrHHM, B OOECIEUEHUU PALMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
(GbOopMHUpPOBaHMHM MHPOBO33PEHHUSI M OOIIeH KyJabTyphl UEJIOBEKa, a TaKXkKe OJKOJIOTHYECKU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 370POBBIO U MPUPOTHON CPE/IE;

BJIaJIEHUE CUCTEMOM XMMUYECKUX 3HAHUMN, KOTOpas BKJIKOYAET: OCHOBOMOJIATAIOLINE TTOHITHS
— XMUMHUYECKHH DIIEMEHT, aTOM, PO aToMma, M30TOIbI, JIEKTPOHHAs 000j0YKa aroma, s-, p-, d-
aTOMHBIE OpOMTATM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOpHAM3AIMs aTOMHBIX
opOuTanel, HMOH, MOJEKYyJa, BAJIEHTHOCTb, OJIIEKTPOOTPHUIIATEIILHOCTh, CTENEeHb OKHUCIICHUS,
XUMHYECKasi CBs3b (KOBAJICHTHAs, HWOHHAs, METaJUIMYEeCKas, BOJOPOJHAs), KpHUCTaJINYecKas
peméTka, XUMUYECKas PEeaKIusi, PacTBOP, DJIEKTPOIUTHI, HEIIEKTPOIUTHI, SIIEKTPOIUTHYECKAS
JUCCOIMAIMsA, CTEMEHb AWCCOLMALUM, BOJOPOJHBIM MOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEIIOBOM d3((eKT XUMHUeCKOW peaklUH, CKOPOCTh XHUMHUYECKOH peakluu, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHSI DIEKTPOIUTUIECKON AUCCOIUAIINH, TIEPUOINYESCKUI 3aKOH
JI.1. MenzaeneeBa, 3akOH COXpaHEHUsI MAacCChl BELIECTB, 3aKOH COXPAaHEHMS M MPEBpPAILCHUS



SHEPruy NpPU XMMHUYECKUX PEaKLMsX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJUYECKUM SA3bIK XMMHMH, MHUPOBO33PEHUECKHUE 3HAHUS, JIEKALIUE B
OCHOBE T[IOHMMAaHMSI TPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SBJICHHI; COBPEMEHHbIC
IIPEJICTaBJIECHHS] O CTPOCHUHU BEILIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM
YPOBHSIX; IIPEICTaBICHUS O MEXAaHM3MaX XUMUYECKUX pEakluil, TEepMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HX IMPOTEKaHUs, O XMMHUYECKOM pAaBHOBECUM, DPACTBOpax U
JMCIIEPCHBIX cUcTeMax; (PaKTOJOTMYECKHE CBEICHMUS O CBOWCTBAX, COCTaBe, MOJIYYEHUU U
0€3011aCHOM HCHOJIb30BAHUN BAKHEUIINX HEOPraHMYECKMX BEHIECTB B OBITY M NPAKTUYECKOU
JeSITEIbHOCTH YEJIOBEKA, OOLIMX HAyYHbIX MPUHIUIIAX XUMUYECKOTO IPOU3BOCTBA;

c(OPMHUPOBAHHOCTh YMCHHIA: BBISIBIIATh XapaKTEPHbIC MPU3HAKU TIOHATHH, YCTAHABJIUBATH HX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE NOHATHS [IPU ONMCAHUU HEOPraHUYECKUX BEILECTB
U UX IPEBPALLECHUN;

c(OpPMHUPOBAHHOCTh YMEHUS HCIIOJIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHUS
(dbopMyJ BEIIECTB M YpaBHEHUM XHUMHUUYECKUX peaKIii, cucreMarndyeckyro HoMmeHkinatypy (IUPAC)
Y TPUBUAJbHBIC HA3BAHUS OTICIHHBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI ONIPEAETATh BAJEHTHOCTh U CTENEHb OKUCIEHMSI XMMHUYECKHUX
JJIEMEHTOB B COEAMHEHUSX, BHJ XUMHUYECKOM CBS3M (KOBaJIEHTHasl, MOHHAs, MeTaJuIM4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN peIETKN KOHKPETHOTO BELIECTBA;

c(OpMUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUJIa XUMUYECKOI
CBS3M M THIIA KPUCTAIIMYECKOW pPEmETKH, OOMEHHBIM U JOHOPHO-aKUENTOPHBIA MEXaHU3MBI
00pa3zoBaHMs KOBAJCHTHOU CBSI3H,

c(OpMHUPOBAHHOCTh YMEHUI: KJIaCCU(PHUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA 10 UX COCTaBY,
XMMHMUYECKHUE PpEeakUUy IO Pa3IM4YHbIM IpH3HAKaM (YUCIy M COCTaBy pearupyrollux BeIIeCTB,
TeIIoBOMY J(eKTy peakiuu, W3MEHEHUIO CTETEeHEW OKHCJICHHS JJIEMEHTOB, OOpaTHMOCTH,
y4acTUIO KaTalu3aropa W JIPYTHe); CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIS
KJIaCCU(UKAIIUU U3Y4aeMBbIX BEIIECTB U XUMUUECKUX PEaKIUil;

c(hopMUPOBAHHOCTh YMEHHS PaCKpBhIBATh CMBICI Tiepuoaudeckoro 3akona JI. . MenneneeBa
U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U POTHOCTUYECKYIO (PYHKIINU;

cOpMHUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB W HOHOB
XMMHYECKHUX  DJJIEMEHTOB  IepBoro—4erBéproro  mepuonoB  Ilepuoguueckoit  cucTeMBbI
JI.W1. MenpeneeBa, UCIOJb3Ys MOHSATHUS «IHEPTrETUUECKUE YPOBHUY», «IHEPTETUUYECKUE TIOyPOBHIY,
«S-, p-, d-aTOMHBIC OPOUTAIIN», KOCHOBHOE M BO30YXKIEHHOE SHEPIeTUUYCCKUE COCTOSHUS aToMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEIUHEHHH IO
nepuosiam u rpynnam Ilepuoanueckoit cucremsl [. V. MenaeneeBa, BaJICHTHbIE BO3MOXKHOCTHU
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;

cOpMUPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOW CBA3H MEXKIY
HEOPraHMYECKUMHU BEUIECTBAMH C IOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIU;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOoCPeJCTBOM COCTABJICHUS AJIEKTPOHHOTO OallaHCa 3THUX PpEeaKlMii; peakuuid MOHHOTO
oOMeHa myTéM COCTaBIIEHUS MX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUM; peakIfil Tuapon3a;
peaxiuii KoMIUIeKCo0Opa3oBaHus (Ha MpUMepe TuAPOKCOKOMIUIEKCOB IIMHKA U aIFOMHHUSA);

c(hOpMUPOBAHHOCTh YMEHHS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEaKIIHii
C Y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHHUS CKOPOCTH XHMHUYECKOU
peaKkiuu B 3aBUCUMOCTH OT Pa3IU4YHBIX (DAaKTOPOB, a TAKKE XapaKTep CMEIIEHUS XHUMHYECKOTO
paBHOBECHS MO/ BIUSHAEM BHEIIHHUX Bo3zeicTBuil (mpunmumn Jle [Hlatense);

chOpPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMHUYECKHE pEaKIMH, JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIY4EHUSI CEPHON KUCIOThI, aMMHUaKa, 00I[1e HaAyYHbIE IPUHIIUTIBI XUMHUYECKUX
MIPOU3BO/ICTB; 11€71€CO00Pa3HOCTh MPUMEHEHHUS] HEOPraHMUECKUX BEIECTB B MPOMBIIIICHHOCTH U B
OBITY C TOUKH 3PEHUS COOTHOILIEHHS PUCK-TIONb3a;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOW 3HAHMI O METOJaX HAay4yHOTO IMO3HAHUS SBICHUUN
MIPUPOBI — HAOMIOJCHHE, H3MEPEHHEe, MOICTUPOBAHUE, IKCIIEPUMEHT (peabHbIi U MBICICHHBIN),
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSATH 3TH 3HAHUS MPU IKCIIEPUMEHTATILHOM
UCCIIE/IOBAaHUH BEIIECTB U JJISI OOBSCHEHUS XUMHUECKUX SIBICHUH, MUMEIOIUX MECTO B MPHUPOJE,
MPAKTUYECKOU JIEATETbHOCTH YEJIOBEKA U B IOBCETHEBHON KU3HH;



c(OPMHUPOBAHHOCTh YMEHUS BBISBIIATH B3aUMOCBS3b XMMHUYECKUX 3HAHUNA C TOHATHUAMH U
MPEJCTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB Ui 00Jiee 0CO3HAHHOTO TTOHUMAaHUs
MaTepHAILHOTO €ANHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C MCIOJIB30BAHUEM MOHATHI «MaccoBas
JI0J1s1 BELIECTBA B PACTBOPE» M «MOJISIpHAs] KOHIIGHTPALM»; MACChl BELIECTBA MM 00BbEMa rasa 1o
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKLUUHU
BEIIECTB; TEIUIOBOTO 3(dekra peakinu; 3HaUeHUsI BOJIOPOTHOTO MOKa3aTessl paCTBOPOB KUCIOT U
1IeJI0YeN C U3BECTHOM CTENEHbIO AUCCOLMAIINM; MacChl (00bEMa, KOJMYECTBA BEILIECTBA) IPOJYKTa
peaKImu, eclii OJHO M3 MCXOJHBIX BEUIECTB JaHO B BHJIE PAacTBOpa C OINpPENeNEHHONW MacCOBOU
J0JIel pacTBOPEHHOTO BEIIECTBA WJIM JTAaHO B M30BITKE (MMEET MPUMECH); JIOJIM BBIXOA MPOIYKTa
peakuun; 00BEMHBIX OTHOIICHUH Ta30B;

c(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSITEJIbHO IUIAHUPOBAaTh W IPOBOJUTH XUMHUYECKUN
OKCTIEPUMEHT (IIPOBEACHUE PEaKIUii MOHHOTO OOMEHa, MOATBEP)KICHHE KaueCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEUIECTB, OINpPENEIEHUEe CPEeIbl PACTBOPOB BEMIECTB C TMOMOIIBI0 MHIMKATOPOB,
W3yYeHHE BIHMSHHUS pAa3UYHBIX (DAaKTOPOB HA CKOPOCTh XHMHYECKOH pEaklnu, peleHne
AKCTIEPUMEHTANBHBIX 3amad 1o TteMaMm «Mertamney U «Hemeramnsr»y) ¢ coOmogeHUEeM TpaBUII
0e30MmacHOro 00paleHus ¢ BElleCTBaMU U JIabopaTOpHBIM 000pya0BaHUEM, (POPMYIHPOBATh LIETh
WCCIIEIOBAHUS, TIPEJICTABIATh B PA3IMYHON (hopMe pe3ylbTaThl SKCIEPUMEHTa, aHAIN3HPOBATh U
OIICHUBATh UX JJOCTOBEPHOCTB;

chOpMUPOBAHHOCTh YMEHHI: COONIIOIaTh TMpaBWia TOJb30BAHUS XWMHUYECKOW TMOCYI0N |
J1a00paTOPHBIM 00OPYIOBAHUEM, OOpAIICHHsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMH TIO
BBITIOTHEHHUIO JTAOOPATOPHBIX XUMUYECKUX OTBITOB, SKOJIOTHUYECKH I1EIecO00pa3HOTO TIOBEJCHUS B
OBITY U TPYAOBOM JACSATEIHHOCTH B IIEJIAX COXPAHEHUSI CBOETO 37I0POBbSI, OKPYKAIOIIEH MPUPOTHON
Cpeabl U OCTW)KEHUSI €€ YCTOWYMBOTO Pa3BHUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO JEHCTBUS
Ha JKMBBIE OPraHMU3Mbl OINpPEAETIEHHBIX HEOPraHMYEeCKHX BEIIECTB, MOHMMAsl CMBICI MOKa3aTels
IAK;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIICCTBIIATH IICJICHAMPABICHHBIA TIOMCK XUMHYECKOM
nHpoOpMallUd B Ppa3IUYHbIX HCTOYHMKAX (HaydyHass M ydyeOHO-Hay4Hasl JIUTepaTypa, CpeacTBa
MaccoBoil uH(popManuu, MHTepHeT u apyrue), KpUTUYECKH AaHAIU3UPOBATH XMMHYECKYIO
nHpopMaiuoo, mepepadaThiBaTh €€ M HCIOJIH30BaTh B COOTBETCTBUU C IOCTaBJICHHOW ydeOHOM
3a7a4en.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHuE pa3/ieiioB U TEM MPOTPAMMBI KonuuectBo vacos DnexrponHbie (1dpoBbIe) 00pa30BaTEIILHBIC

n/m Bcero Kontponsnsie | [IpakTuueckue | pecypcesl

paboThl paboThl

Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHN4YeCKOi XMMHHU

1.1 | [Ipeamer oprannyeckoii XuMuH. Teopus CTPOCHHUS 8 0 0 bu6nuoreka [IOK https://m.edsoo.ru/7f41837¢
oprannyeckux coenunennit A. M. byrieposa
Wroro mno pazueny 8

Pa3nea 2. YriaeBoaopoabl

2.1 | lIpenenbHble yriIeBOAOPOIbI — aJKaHBI, 5 0 0 bubmuoreka IIOK https://m.edsoo.ru/7f41837c
IIUKII0ATTKAHbI

2.2 | HenpenenbHble yriieBOIOPO/IbI: aIKCHBI, ajlKagueHbl, | 14 0 1 bubmuoreka IIOK https://m.edsoo.ru/7f41837c
AITKUHBI

2.3 | ApoMaTHYECKHE YIICBOIOPOIBI (apeHbl) 8 0 0 bubmuoreka [IOK https://m.edsoo.ru/7f41837c

2.4 | TlpupoaHble HCTOYHUKH YTIICBOIOPOJIOB U UX 4 0 0 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢
nepepaboTka

2.5 | l'amoreHnpou3BOIHbBIE YIIIEBOIOPOI0B 4 0 1 bubmuoreka [TOK https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 35

Paznea 3. Kuciaopojacoaep:kamnue opranndeckue coeuHeHust

3.1 | Cruptel. DeHON 11 0 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢

3.2 | KapOoHuibHBIC COCMHECHHS: alTbJCTUIBI U KETOHBI. 21 0 1 bubmmoreka IIOK https://m.edsoo.ru/7f41837¢
Kap6onoBsie kuciaotel. Cinoxubie 3Gupbl. XKupbl

3.3 | YrueBoabl 9 1 0 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 41

Pasznea 4. A3orconepskainye oOpranHnyecKkue coeIuHeHus

4.1 | AMuHbl. AMHUHOKHCIIOTHI. bemku 12 1 2 bubnuoreka ITOK https://m.edsoo.ru/7f41837c
Utoro no pazneny 12

Paznen 5. BbIcCOKOMOJIEKYJISIPHBIE COETHHEHM S

5.1 | BeiCOKOMOJIEKYIISIpHBIC COCIMHEHUS 6 0 1 bubnuoreka IIOK https://m.edsoo.ru/7f41837c
HWtoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB 102 3 6

110 ITPOTPAMME
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11 KJIACC

Ne HanmenoBanue pasnesios U TEM IPOrpaMMBbl

KonnuectBo yacos

DnekTpoHHbIe (IU(POBHIE) 00pa30BaTEIbHBIE

n/m Bcero Kontponsnsie | [IpakTuueckue | pecypcesl
paboThI paboThI

Pa3nen 1. Teopernvyeckue 0CHOBBI XUMHH

1.1 | Crpoenue atoma. Ilepronuueckuii 3aK0H 1 9 0 0 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
IIepuomuueckas cucrema XMMUYECKUX 31eMeHTOB . 1.
Menpeneesa

1.2 | Crpoenue BemecTsa. MHOroo6pasue BEIIECTB 11 1 0 bubmmoreka LIOK https://m.edsoo.ru/7f41837c

1.3 | Xumuueckue peakiuuu 19 1 3 bubmuoreka [IOK https://m.edsoo.ru/7f41837¢
Wroro mo pazueny 39

Paznen 2. Heopranuueckas Xumus

2.1 | Hemeramns 31 1 3 bubmuoreka ITOK https://m.edsoo.ru/7f41837c

2.2 | Meramis 23 1 2 bubmuoreka [TOK https://m.edsoo.ru/7f41837¢
Hroro o pazgeny 54

Paznena 3. Xumus u :xxu3Hb

3.1 | Meroabl MO3HAHUS B XUMHUH. XUMUS U KU3Hb 9 0 0 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 9

OBUIEE KOJIMYECTBO YACOB 102 4 8

I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

11 KIIACC
Ne | Tema ypoxka KosnuecTBo yacos JaTa ONEeKTPOHHBIE
1/ Bcero Kontponsusie | [IpakTudeckue | miax dakt (mudpoBsIie)
paboThl paboTsl 00pa3zoBaTeybHbIC
pecypchl
1. | Atom. CocraB aTOMHBIX siiep. XUMUYECKUH ameMeHT. | 1 0 0
N3zotonsl. BRogubiii U'Th
2. | CtpoeHue IeKTPOHHBIX 000JI0UYEK aTOMOB, 1 0 0
KBaHTOBBIE YHCIIa
3. | Knaccudukaims XMMHYECKHUX JIEMEHTOB (s-, p-, d-, f- | 1 0 0
AJIEMEHTHI)
4. | PacmipeneneHue 2IEKTPOHOB 10 aTOMHBIM opOuTamsimM. | 1 0 0
5. | DnexTpoHHBIE KOH(UTYpAIH aTOMOB 3JIEMEHTOB B 1 0 0
OCHOBHOM H BO30YKJIEHHOM COCTOSTHUH.
6. | DiekTpoHHbBIE KOH(UTYpAIIUH HOHOB. 1 0 0
DJIEKTPOOTPUIATEILHOCTb.
7. | Ilepnogmueckuii 3axoH u [lepuoanueckas cucrema 1 0 0
xuMuueckux aemenToB . 1. Menpeneesa, cBsizb C
COBPEMEHHOM TEOpPHEW CTPOCHUS aTOMOB.
8. | 3akoHOMEpPHOCTH U3MEHEHHUS CBOWCTB XUMHUUYECKHUX 1 0 0
3JIEMEHTOB ¥ 00pa3yeMbIX MU IPOCTHIX M CIIOXKHBIX
BEIICCTB 110 TPYIIAaM U TIepUOIaM
9. | Cucremaruzanus 1 0000IIIEHIE 3HAHUN 10 TEME 1 0 0
10. | Buabl XuMu4ecKo# cBs3u. MexaHu3Mbl 00pa30BaHUs 1 0 0
KOBaJICHTHOH CBs13U. BojopoaHas CBs3b.
MeKMOJICKYIISIPHBIC B3aUMOICHCTBHSI
11. | BaieHTHOCTH U BaJICHTHBIE BO3MOXKHOCTH aTOMOB. 1 0 0
CBs13b AIIEKTPOHHOM CTPYKTYPBI MOJIEKYIT C UX
T€OMETPHUECKUM CTPOCHUEM
12. | IlpeacraBneHust 0 KOMIJIEKCHBIX COSMHEHMSIX: cocTaB | 1 0 0
Y HOMEHKJIaTypa
13. | BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO 1 0 0




CTpOEHHMs. THIIBI KPUCTAIUIMYECKHUX PELIETOK U
CBOMCTBA BEILIECTB

14. | Tlonstue o aucnepcHbIX cucreMax. [IpencraBienue o 0 0
KOJUIOUJHBIX PACTBOPaX

15. | UcTuHHBIE pacTBOPHI: HACHIIICHHBIC U 0 0
HEHACHIIIEHHBIE, pacTBOpUMOCTh. Kpucrammoruaparsl

16. | Crioco0Obl BeIpayKe€HHsI KOHIICHTPAIIMU PACTBOPOB 0 0

17. | Pemenue 3a1a4 ¢ UCTOIB30BAaHUEM TTOHSATHI 0 0
""MaccoBasi 10J151 pacCTBOPEHHOTO BeliecTna’,
"MoJIsipHast KOHIIEHTpaIus"

18. | Knaccugukamys 1 HOMEHKIIAaTypa HEOPTraHHYECKIX 0 0
BEIIECTB

19. | Cucremaruzamus 1 0000IIEHNE 3HAHUH IO TEME 0 0

20. | KonTposbHas padota mo remam "CTpoeHue aToma. 1 0
[Tepnoanueckuit 3akoH u Ileproandeckas cucrema
xuMmudeckux saemeHnToB 1. Y. Menaeneera',
"Ctpoenue BemecTBa. MHOrooOpasue Beniects"”

21. | Knaccudukarums XAMHUYECKUX Peakni B 0 0
HEOpPraHWYECKOM M OPraHNYEeCKON XUMUH. 3aKOH
COXpaHEHHSI MACCHI BEIIECTB; 3aKOH COXPAHECHUS U
MIPEBpAICHUS SHEPTHH TPH XUMUYECKUX PEAKIIHSIX

22. | TermoBeie 3(pPEeKTh XUMUUECKUX PEAKIIHMA. 0 0
TepMoxuMHuyecKre ypaBHEHHUS

23. | BeruncieHus 1mo ypaBHEHUSIM XUMHYECKHX PEAKIIUN U 0 0
TEPMOXUMHUYECKAM YPABHEHUSIM

24. | CkopoCTh XUMHUYECKOU PEaKuu, €€ 3aBUCUMOCTh OT 0 0
pa3nnuHbIX (hakTopoB. Katanms u kaTamm3aTopbl

25. | 'omMoreHHbIe ¥ reTeporeHHbIE PeaKIuu 0 0

26. | Ilpaktuueckas padota Ne 1 mo teme "Bnusnue 0 1
pa3n4HbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOU
peakuuu" UTh

27. | O6paTuMble U HEOOpaTUMBbIE peakIMi. XUMHUYECKOe 0 0
paBHOBeCHE

28. | [Ipaktnueckas padota Ne 2 o teme "Bnusiaue 0 1
pa3nuYHbIX ()aKTOPOB Ha MOJOKEHUE XUMUIECKOTO
paBHoBecus" UTh

29. | DnexTponuTHueckas aucconuaiys. CHUIbHbIE U 0 0




crabple 21eKTpoauThl. CTeneHb QUCCOIMANT

30. | Monnoe npoussenenue Boasl. Cpena BOIHBIX 1 0 0
pactBopoB. Booponansiil nokasarens (pH) pactBopal

31. | T'unponus coneit. Peakiuy, mpoTekaromue B 1 0 0
pacTBOpax AMEKTPOIUTOB

32. | [Ipaktuueckas padora Ne 3 o reme "Xumuueckue 1 0 1
peakuuu B pactBopax siekrposutos” UTh

33. | OKHCAUTENHHO-BOCCTAHOBUTEIBHBIE PEAKITHH. 1 0 0
Baxueline OKUCIUTENN U BOCCTAHOBUTEIIH

34. | MeTtoq 3JeKTPOHHOTO (JIEKTOHHO-HOHHOTO) Oanmanca | 1 0 0

35. | DieKTpoIH3 pacTBOPOB U PACIUIABOB BEIIECTB 1 0 0

36. | Pemenne 3a1a4 pa3ryHBIX THTIOB 1 0 0

37. | Pemenne 3a1a4 pa3uyHBIX THIIOB 1 0 0

38. | Cucremarn3anus 1 0000IIEHIE 3HAHUI 110 TEMe 1 0 0
"Xumuueckue peakiuu'

39. | KonTposbHas padoTa mo teme "Xumudeckue peakuu’” | 1 1 0

40. | [Tomoxxenne HeMeTa)IoB B [leprogudeckoii cucreme 1 0 0
xuMmudeckux aneMmeHnToB . . Menneneera u
0COOCHHOCTH CTPOEHHS UX aTOMOB. Du3nveckne
CBOWCTBA HEMETAJIJIOB

41. | Annotponus HeMeTa/UIoB (Ha IpUMEPE KUCIOPO/a, 1 0 0
cepsl, hochopa u yriepoaa)

42. | Bogopoa: nmony4yeHue, GU3NIECKUE U XUMHIECCKIE 1 0 0
cBoiicTBa. ['mapuab

43. | T'anoreHbl: HAX0XJICHUE B IPUPOJIE, CIIOCOOBI 1 0 0
MOJTy4eHUs1, GU3NIECKUE ¥ XUMHUYECKHE CBOHCTBA

44, | T'anorenoBoA0poabl. BaxxHeinmme 1 0 0
KHCJIOPOJICOACPIKAIINE COSAMHEHUS TAJIOTEHOB

45. | JJabopaTopHbIE€ U MPOMBIIICHHBIE CITOCOOBI 1 0 0
MOJIyYCHUS TaJIOTCHOB. [[pUMEHEeHUE raJIoreHOB U UX
COEeIMHEHUN

46. | IIpaktnueckas padota Ne 4. Pemenune 1 0 1
AKCIIEpUMEHTANIbHBIX 3a7a4 1o Teme "['anorensl”. UTh

47. | Kucnopon: 1abopaTopHble ¥ IPOMBIIIICHHBIE 1 0 0
CHOCOOBI OMy4YeHUS, PU3NIECKIE U XUMHUECKHE
coiictBa. O30H. [IpuMeHenue KuciIopoaa u 030Ha

48. | Oxcuapl U EPOKCUIBI 1 0 0




49. | Pemenwne 3a1a4 pa3Iu4HbIX TUTIOB 0 0

50. | Cepa: HaxOXKJICHHE B IPUPOE, CIIOCOOBI TIOTYICHUS, 0 0
¢du3nUecKne 1 XMMHUYECKHE CBOICTBA

51. | CepoBonopon, Cyib(uib! 0 0

52. | Kucnopoicoaepkaiiie COeIMHCHUS CEPhI. 0 0
OcOoOEHHOCTH CBOWCTB CEPHON KUCIIOTHI

53. | [Ipaktuueckas padota Ne 5. Pemenune 0 1
AKCIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u eé
coenuHenus" UTh

54. | A30T: HaX0X/IeHUE B IPUPO/IE, CIIOCOOBI OTYIEHUS, 0 0
(dbu3HYecKue U XUMHUYECKUE CBOMCTBA. AMMHMAK,
HUTPHUIBI

55. | Kucnopoicoaeprkamniie coeIMHCHUS a30Ta. 0 0
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI

56. | [IpumeHeHue a30Ta U €T0 COCTUHEHUH. A30THBIE 0 0
ynobpeHus

57. | ®ochop: HAXOKICHHUE B TIPHPOJIC, CIIOCOOBI 0 0
MOJTy4YeHUsI, PU3NIECKUE M XUMHUYECKHE CBOMCTRA.
Dochuast u pochun

58. | Okcuapl pochopa, bochopcoaepkaiiue KUCIOTHI. 0 0
Comnu hochopHON KHCITOTHI

59. | [Ipumenenwne Gocdopa u ero COeTUHECHHIA. 0 0
dochopHbIe yTI0OpEeHUsI

60. | [Ipaktuueckas padota Ne 6. Permenue 0 1
AKCIIEPUMEHTAIIbHBIX 3a1a4 110 Teme "A30T u pochop
u ux coequnenus" UTh

61. | Yriepoa: Hax0XACHUE B IPUPOJIE, AJUIOTPOITHBIC 0 0
MoaupuKauK; PU3HMIECKHe U XUMUIECKUE CBONCTBA,
MPUMEHEHHE

62. | Oxcug yrnepona(Il), oxcun yranepona(IV), yronbHas 0 0
KHCJIOTa U €€ COJIn

63. | Pemienue 3a1a4 pa3Tu4HbBIX TUIOB 0 0

64. | KpemHuii: Hax0oXJeHHE B IPUPOJE, CIIOCOObI 0 0
N0JIy4eHus1, GU3NUECKUe U XMMHUYECKHE CBOMCTBA

65. | Okenp kpemuus(1V), KpeMHHEBast KUCIIOTA, CUITMKATHI 0 0

66. | [IpumeHeHne kpeMHHUA U ero coeauHeHuil. CTekso, ero 0 0

TIOJIYYCHHC, BUIBI CTCKJIA




67. | Pemmenue 3a1a4 pa3auyHbIX TUIIOB 0 0
68. | Cucremarusanus 1 00001ICHIE 3HAHUH 110 TEMe 0 0
"Hemeraser"
69. | KonTposnbHas pabota mo reme "Hemeramisr" 1 0
70. | AHanu3 pe3ynbTaTOB KOHTPOJIBHOU PabOTHI, 0 0
KOPPEKIUS OMIMO0K
71. | lHomoxxenue metaiioB B Ilepuoauueckoii cucreme 0 0
XAUMUYECKUX 31eMeHTOB. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK ATOMOB METAJIOB
72. | O6mue pusnueckue cBoiicTBa MeTayuioB. [IpuMenenne 0 0
METAJUIOB B OBITY U TEXHHKE
73. | Cmassl MeTayuioB. Kopposwust MeTayuioB 0 0
74. | Pemenne 3a1a4 pa3IMyHBIX THIIOB 0 0
75. | DIEKTPOXUMHUYECKUH P/ HATTPSDKEHUI METAJLIOB. 0 0
O611ue cnocoObl NOJTYYeHHs METANIOB
76. | O0mas xapakTepuCTHKa METATOB [A-Tpynis 0 0
[Teproanueckoi CUCTEMbI XUMUYECKHUX AJIEMEHTOB.
Hatpuii 1 xanuii: nonydenue, puznyeckue u
XUMUYECKHE CBOMCTBA, MPHMEHEHUE MTPOCTHIX
BEIIECTB U X COCTUHECHUN
77. | O6mas xapakrepuctuka MeTaiuioB [[A-rpymmst 0 0
[leprnoanyeckoil CHCTEMBbI XUMUYECKUX DJIEMEHTOB.
Marunuii 1 KaJablui: MoTyYeHue, GU3HIEeCKUE 1
XUMUYECKHUE CBOWMCTBA, MPUMEHEHUE MTPOCTHIX
BEIICCTB U MX COCTMHCHHUIN
78. | )KécTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS 0 0
79. | AmoMHHMI: TIOJTydeHHE, PU3NYECKUE U XUMUYECKUE 0 0
CBOWCTBA, IPUMECHEHHE
80. | AMdoTepHbIe CBOHCTBA OKCH/IA U THIPOKCUIA 0 0
AIFOMUHUS, THIPOKCOKOMITIICKCHI aJTFOMUHHS, UX
MPUMEHEHHE
81. | Pemenue 3a/1a4 pa3nTu4HbBIX TUTIOB 0 0
82. | [Ipaktnueckas padota Ne 7. Pemenune 0 1
HKCIEPUMEHTANIbHBIX 33a4 10 TeMe "MeTasuisl
riaBHbIX noarpynn" UTH
83. | O6mas xapakTepuCcTHKa METAIJIOB MOOOYHBIX 0 0

noarpynn (b-rpynmn) Ileproanueckoii cucteMsl




XUMHWYCCKHUX 3JICMCHTOB

84. | ®usnyeckne U XUMHUYECKHE CBOMICTBA XpOMa U €r0 0 0
COCIIMHEHUH, UX PUMCHEHHE

85. | Baxwneiimue coenuHenus Mapranna. [lepmanranar 0 0
KaJIusi, €r0 OKUCITUTEIILHBIC CBOHCTBA

86. | ®usnyeckne U XUMHUYECKHE CBOICTBA jKeJe3a H ero 0 0
coenuHeHu. [lonyyenue u npuMeHeHue CriaBoB
xKeresa

87. | ®usndeckre U XUMHYECKHE CBOMCTBA MEU U €€ 0 0
COCIIMHEHUH, UX MPUMCHCHHE

88. | ®du3nyeckue U XUMUIECKHE CBOMCTBA IIMHKA U €T0 0 0
COEIMHEHUH, X IPUMEHEHHE. | HIPOKCOKOMITIIEKCHI
IUHKA

89. | [Ipaktuueckas padbota Ne 8. Perenne 0 1
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme ""MeTauibl
no6ounsix noarpynn" UTh

90. | Pemrenne 3a/1a4 pa3IUvHBIX THIIOB 0 0

91. | Ob6oOIEeHNe U CHCTeMAaTH3aIUs U3Y4EHHOTO 0 0
Marepuana no teme "Metaibl"

92. | KontpomnsHas pabora o teme "MeTamibr" 1 0

93. | AHanu3 pe3yabTaTOB KOHTPOJILHOMN pabOTHI, 0 0
KOPPEKIIHSI OIITHO0K

94. | Posb xuMuu B 00€CTICUCHUH YCTOMYHUBOTO Pa3BUTHS 0 0
yenoBeuecTBa. [IOHATHE O HAYYHBIX METOIAX
WCCIICIOBAHUS BEIIECTB

95. | Hay4nbple NIPUHIUITBI OpPTraHU3AINA XUMHUYECKOTO 0 0
pou3BoicTBA. [IpOMBIIIIEHHBIE CITIOCOOBI MOTYYEHUS
BaKHCHIMX BEIICCTB

96. | Xumuueckoe 3arps3HeHHE OKPYKAtOIIel CpeJibl U ero 0 0
MOCIIECTBUSA ||

97. | Xumus u 310poBbe uenoBeka. JIekapcTBEHHbIE 0 0
cpeAcTBa

98. | Xumug numu. Posis XuMuu B 00eCIeUeHNH TAIIEBOH 0 0
0€3011aCHOCTH

99. | Kocmernueckue u napgpromepHble cpeacTBa. beitoBast 0 0
XUMUS

100.| Xumus B ctpoutenbcTBe. BaxkHeiue crpouTenbHble 0 0




1 KOHCTPYKIMOHHBIC MaTCPHUAJIbI

101.| Xumus B cenbckoM xo3stiictBe. OpraHudeckue u 1 0
MUHEpaJIbHbIE y100peHUs

102.| Cucremaruzanusi 1 00001IeHHE 3HAHUN TI0 TEME 1 0
OBLIEE KOJIMYECTBO YACOB I10 102 4

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJII YHEHUKA

METOJMYECKHUE MATEPUAJIbBI JUIA YUUTEJLA

MNUD®POBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

COI''TACOBAHO COI''TACOBAHO

[TpoTokou 3acemanusi METOINIECKOTO OObEIMHEHUS 3aMecTUTeNh TUPEKTOpa
YUHUTEIICH o y4eOHO-METOIUIECKOM paboTe
MBOY COIII Ne MBOY COIL Ne

ot «__» aBrycra 2023 r., mpotokost Ne 1 / /

/ / « » 2023 1.




	РАБОЧАЯ ПРОГРАММА

