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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma 1o XuMuu Ha YpOBHE CpeiHero odiero ooOpazoBaHus pazpadboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit
denepanun», TpeOOBaHWUN K pe3yiabTaTaM OCBOCHHUS (enepanibHOW 00pa30BaTEIbHON
nporpammsel cpegHero odmiero oopazoBanusa(POIl COO), npencrapnennsix B OenepaibHOM
rocyaapcTBeHHOM oOpazoBateiabHoM ctanaapre COO, ¢ yuérom KoHuenuuu npenogaBaHus
yueOHOro mpeameTa «XuMHUs» B 00pa3oBaTenbHBIX opraHu3anusx Poccuiickoit dexeparum,
peanu3yronMx OCHOBHBIE 00pa3OBaTeNIbHbIE MPOrpaMMbl, M OCHOBHBIX ITOJIOXKEHUUN
«Ctparerun pa3Butusi BocnuTanus B Poccuiickoii ®enepauuu Ha nepuon no 2025 roxa»
(Pacnopsxenue [IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuUMHSI Ha YpPOBHE YIUIYOJIEHHOTO HW3Y4YEHHUS 3aHMMaeT Ba)XXHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4yHOro oOpa3oBaHusa ywamuxca 10-11 xkmaccoB. M3ydenue mnpeamera,
peanuszyemMoe B YCIOBUAX JU(PPEepeHIMpPOBaHHOTO, MNPOPUIBLHOTO OO0Yy4YEHUs, MPU3BAHO
o0OecnieunTh 001IE00pa30BATENBHYIO U OOIIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO Ui aJanTaluy UX K OBICTPO MEHSIOIMIMMCS YCJIOBUSIM JKU3HHM B COLIUYME, a
TaK)Ke JJI1 MPOJOJDKEHHs] O0y4YeHHUsl B OpraHMu3alusaX MpoQeccHoHaNbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS] OJHOW U3 IPUOPUTETHBIX JUCLMIUIMH.

B mporpammMe mo XUMUM Ha3HayeHUE MNpeaMera «XUMHS» MOIy4aeT MOAPOOHYIO
MHTEPIPETALNI0 B COOTBETCTBMM € OcCHOBomoJararomumu mnonoxenuasmu ProC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COAepkKaHus, pe3ylbTaToB OOy4deHUss W TpeOOBaHMI K
YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.
CBUIETENHECTBOMTOMYSIBIISIIOTCACIIEYIOIINEBBINOIHAEMbBIETPOrPAMMONTIOXUMUU (D YHKIIUH:

e HH(QOPMALMOHHO-METOIUYECKAs, peanu3anusi KOTOpOW OOecrneurBaeT MOJyYEeHUE
IpEJICTaBICHUS O LENAX, COAEPKaHUU, O0IIel cTpaTeruu oOy4YeHHs, BOCIIMTAHUS U
pa3BUTHUS O0YUAIOUIUXCS CPEACTBAMU MPEAMETa, U3y4yaeMOro B paMKaxX KOHKPETHOTO
npoduis;

e OpraHM3alMOHHO-IUIAHUPYIOLIAsA,  KOTOopas  NpelyCcMaTpUBAeT  OIpEACNICHHE:
OPUHLIUIIOB CTPYKTYPUPOBAHUS M MOCIEAOBATEIBHOCTH H3Y4YEHHUS y4eOHOTro
MaTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPUCTHK; IMOAXOIOB K
(OpMUPOBAHUIO COIEPKATEIBHON OCHOBBI KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JOCTIDKEHUM 00y4arolMxcsi B paMKax HWTOTOBOM aTrTecTauuud B (opMe eaMHOro
roCyAapCTBEHHOTO 3K3aMEHa 10 XUMHUH.

[Tporpamma asist yriayOGn€HHOTO U3yYeHUs! XUMUU:

e YCTAHaBIMBAaeT WHBAPUAHTHOE NPEIMETHOE COJEp)KaHue, O00s3aTeNbHOE IS
U3y4YeHHUs] B paMKax OTAENbHBIX MNpoduiei, mpeaycMaTpuBaeT paclpeneiieHue u
CTPYKTYPUPOBAHHE €0 IO KJaccaM, OCHOBHBIM COJIepKaTEeIbHBIM JTMHUSAM/pa3iesam
Kypca;

e 1a€T MPUMEPHOE paclpe/eeHne yueOHOro BpeMeH!, pEKOMEHAYEMOTO 7Sl U3yUeHUs
OTJIEIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh M3Y4YEHUsI Y4eOHOro marepuaia ¢
Y4ETOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;



e JAaéT METOAMYECKYI0 HHTEpIpETAlMI0 LeJed M 3aJad HW3Yy4eHUs IpeaMera Ha
yIrayONn€HHOM YpPOBHE C Y4E€TOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHEro
o01ero o0pa3oBaHusi, COICPKATEIHHOU XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHMSI OCHOBHOUM 00pa3oBaTEIbHOM MpOrpaMMbl CpeHEro oO1ero oopa3oBaHMUs
(JINYHOCTHBIX, METAMPEIMETHBIX, TPEAMETHBIX), & TAKXKE C YYETOM OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBHA OOYy4YaroIIerocss IO OCBOCHHUIO COACPKAHUS
peaIMeTa.

[lo BceM Ha3BaHHBIM TMO3ULHUSAM B TporpaMme IO XHUMHH MPETyCMOTpEHa
IIPEEeMCTBEHHOCTh C OOyYe€HHEM XHMMHUHU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a
npejeiaMyd  yCTAHOBJIEGHHOM TMPOrpaMMOM 1O XUMHUM 00s3aTeNbHOM (MHBApUAHTHOM)
COCTaBIIAIONIEH cozepkaHusl y4eOHOTo mpenMera «XUMHs» OCTa&Tcsi BOZMOXKHOCTh BBIOOpa
€ro BapHATHBHOM COCTaBJISIOLIEH, KOTOpas [OJDKHA OIpPEAENATbCS B COOTBETCTBUHU C
HaIpaBJIEHUEM KOHKPETHOTO NpOopuiIst 00ydeHHUs.

B cootBerctBuM ¢ koHuenTtyaldbHbIMH TModoxkeHusMu PI'OC COO o HazHaueHUH
IpeaMETOB 0a30BOro M yrilyOoJEHHOTO YpOBHEHR B cucTeMe U pepeHunpoBaHHOr0 00yUYeHUs
Ha YpOBHE CpeaHero oOuiero oOpa3oBaHUs XUMHA Ha YpOBHE YINIYOJIEHHOTO H3Yy4YEHUs
HaIlpaBJI€H HAa pEaIU3alHi0 MPEEMCTBEHHOCTH C IOCJIEAYIOIIUM 3TalloM IOJYy4YEHHUS
XMMHUYECKOTO 00pa3oBaHUsl B paMKax HU3YyYEHHUs CIELUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XMMUYECKUX JIUCUUIUIMH B BY3aX M OpraHU3alMsIX CpeaHero mnpo(eCcCHOHaIBLHOTO
oOpazoBanusi. B  3T0oil  CcBA3M  u3ydyeHue 1mpeaMmeTa «XHUMHS»  OPUEHTHPOBAHO
IPEUMYILIECTBEHHO Ha pACIIMPEHUE U YIUIYOJIEHHE TEOPETHYECKOM M MPaKTHUYECKOU
MOJITOTOBKK OOYYArOIINXCsI, BRIOPABIINX OMpPeNeaEHHbIN Mpoduias 00ydeHHs, B TOM YHUCIIE C
NEPCIEKTUBON MOCHEAYIOUIET0 TMOJYyYEHUS] XHMUYECKOro oOpa3oBaHHsS B OpraHU3alUsX
npodeccruonansHoro obpazoBanus. Hapsay ¢ stum, B cBere TpeboBanuii ®PI'OC COO
IUIAaHUPYEMBIM PE3yJIbTaTaM OCBOCHHUsI (efepalibHON 00pa30BaTEIbHON MPOrpaMMBbl CPETHETO
oOmiero oOpa3oBaHUs M3Y4YEHHUE NpeIMeTa «XUMHUS» OPUEHTUPOBAHO TAKXKE Ha pEIICHUE
3a/lad BOCIHUTAHUS U COLMAJIBHOIO pa3BUTUs OOydYaromuxcs, Ha (OPMUPOBAHUE Yy HHUX
OOLIEHHTEIUIEKTYaIbHBIX YMEHUHN, YMEHUN pallMOHAIU3aIMN Y4eOHOTo TpyAa U 0000IIEHHBIX
CIOCOOO0B ACSITENBHOCTH, UMEIOIINX MEXIUCIUILUIMHAPHBIN, HAIPEIMETHBINA XapaKTep.

CocraBnsitoliuMU ipeaMeTa «XUMHUsS» Ha YpPOBHE YIITyOJIEHHOTO M3YYEHHS SIBIISIOTCS
yriayOnéHnble Kypesl — «Oprannyeckas Xumus» U «O01as u Heopranudeckas Xxumus». [Ipu
OTpe/ieNIEHUH MOAX0A0B K 0TOOPY M CTPYKTYPHOW OpraHM3allM COACPKAHUSI STUX KYpPCOB B
porpamMme Mo XUMHUH 32 0CHOBY NpuHSATHI osioxkeHuss ®I'OC COO o paznuuusx 6a30BOTo u
yrayOaEéHHOTO YPOBHEW U3YUYEHUs MIpEeAMETa.

OcHoOBY cojepkaHusi KypcoB «Opranuueckass xumus» U «OOIIas U HeopraHuveckas
XUMUS» COCTaBIIIET COBOKYNHOCTb MPEAMETHBIX 3HAHUA W YMEHHWH, OTHOCSIIMXCA K
0a30BOMY YPOBHIO H3Y4YE€HHUs MpeaMeTa. JTa CHUCTEMa 3HAHUM MOJIy4aeT OINpEeAeEHHOE
TEOPETUYECKOE JOTOJHEHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIMIA
00bEM (haKTOJIOTMYECKOrO MaTepuana. Tak, Ha yriiyOJIEHHOM YpPOBHE H3y4Y€HHUs IpelIMeTa
o0OecrieyeHa BO3MOXHOCTh 3HAYUTENIBHOIO YBEIMYECHHUS O0BbEMA 3HAHUM O XHUMHUYECKHX
JJIEMEHTaX M CBOMCTBaX WX COEIWHEHUN Ha OCHOBE pACHIMPEHUS U YIIIyOJIeHUs



IPEICTABICHUA O CTPOCHHH BEIIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS
peakuuii, pacCMaTpUBAEMbIX C TOYKH 3PEHHMS] XMMHYECKOW KUHETUKH M TEPMOIUHAMUKH.
N3yyenue nepuoanueckoro 3akoHa W Ilepmonnueckoll CUCTEMBI XMMHMYECKHX JJIEMEHTOB
0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX IPEACTABICHUSAX O CTPOECHUHU aToMa.
XuMuYecKkasi CBsSI3b OOBACHSAETCS C TOYKM 3pEHUS SHEPreTMUECKUX HW3MEHEHUU Ipu €€
o0pa3oBaHMM M pa3pylICHWH, a TaKkKe C TOYKMA 3pPEHUS MEXaHH3MOB €& O0Opa3oBaHMI.
W3ydyeHne THUMOB  peakiuil  JOMONHAETCA  (OPMUPOBAHHMEM  TMPEACTABICHUH 00
IEKTPOXUMHUYECKUX IPOLECCAaX U DJIEKTPOJIM3E paCIIaBOB M PacTBOPOB BelIECTB. B kypce
OpraHMYECKON XHMMHUU TP PACCMOTPEHHM PpEAaKUMOHHOM CIOCOOHOCTH COEAUHEHUN
ynemnsieTcsi 0co00oe BHUMaHUE BOIPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax, 0 B3aMMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakUui.

Oco0oe 3HaueHue UMEET TO, YTO HA COACPKAHUE KYpPCOB XMMUHU YIIIYOJIEHHOTO YPOBHS
U3YyYEHUs JJI KJIAcCOB OIpeneia€HHOro npoduis (riaaBHbIM OOpa3oM Ha UX CTPYKTypy HU
XapakTep JAONOJHEHUH K oOled cucTteMe NpeIMETHBIX 3HAaHUN) OKa3bIBAlOT BIIUSHUE
CMEeXHble npeaMerbl. Tak, Hampumep, B COAEpPNKAHUU MpeAMeTa s KJIACCOB XHUMHKO-
¢usnueckoro npoduis O00JIbIIOE 3HAUEHHUE OYyT UMETh 3JIEMEHThl Y4EOHOr0 Marepuania 1o
oOmeit xumuu. Ilpu wu3ydeHum mnpeamera B JaHHOM Cllydyae akKLEHT OyJaeT cJellaH Ha
OOLIHOCTh METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB U TEOPUI B XMMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopusi (MOJEKyJsipHas Teopus B (PU3UKE), 3aKOHBl COXPAHEHMs] MAacChl U
SHEPIruH, 3aKOHbl TEPMOJWHAMMKH, DJIEKTPOJIM3a, MPEJICTABIECHUS O CTPOEHUU BEIIECTB U
Ipyroe.

B 1O xe BpeMs B coaepKaHMM TNpeaMeTa I KJIACCOB XUMHUKO-OMOJIOIMYECKOIo
npouias OoNnbUIMKM ynenbHBIA Bec OyneT MMeTh opraHuudeckas xumus. B stom ciyudae
IPEIOCTABISAECTCS BO3MOXKHOCTh il Oosiee O0OCTOSITENBHOTO PACCMOTPEHUST XUMHUYECKOU
OpraHu3alMK KJIETKH KaK OMOJIOTMYECKOM CHUCTEMBI, B COCTAB KOTOPOM BXOMST, K MPUMEpY,
TaKhe CTPYKTYpPHbIE KOMIIOHEHTbI, KaK JTUIUIbI, OCJIKH, YIJIEBObl, HYKJIEMHOBBIE KUCIOTHI U
npyrue. IIpu 3TOM 3HaHHMS O COCTaB€ M CBOMCTBAaxX IIPEICTABUTENIEM OCHOBHBIX KJIACCOB
OpPraHMYECKUX BEILECTB CIIy>KaT OCHOBOM ISl U3y4EHUs! CYUIHOCTH MpOIeccoB (OTOCHHTESA,
JbIXaHUs, TUIIEBAPEHUSI.

B nnane ¢opmupoBaHHS OCHOB HAyYHOTO MHUPOBO33PEHUSI, OCBOCHMS OOIICHAYYHBIX
METOJOB IO3HAHHUS W ONbITa NPAKTUYECKOIO NPUMEHEHUS HAy4YHBIX 3HAHUI H3y4YEHUE
npeaMera «XUMHUS» Ha YriayOJEHHOM YypOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBA3SIX C
yu4eOHBIMU TpeIMeTaMH, BXOISIIMMU B COCTaB MNpeAMETHbIX obnacteil «EcTtecTBeHHO-
Hay4dHbIE IPeIMEThIY, «MaTemaTuka u nuapopmaTuka» u «Pycckuil I3bIK U JTUTEPATYPAX.

[Ipu u3yyeHun yuyeOHOTO npeamera «XuUMUs» Ha YriyOJEHHOM YpOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO U CpeIHero oOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amavei
NEPBOCTENECHHON 3HAYMMOCTH SIBISIETCS (POPMUPOBAHHME OCHOB HAYKH XMMHUHU KakK OOJacTH
COBPEMEHHOIO €CTECTBO3HAHUS, IIPAKTUYECKOM JACSATEIBHOCTH 4YEJIOBEKa M OJHOTO U3
KOMIIOHEHTOB MUPOBOI KyJbTYpbl. Perienne 31oil 3a1aun Ha yriyOia€HHOM ypOBHE U3YUYECHHUS
IIpeIMETa MPEATIOIaracT peaan3alnio TAKUX LeJIel, KaK:



(dbopMupoBaHUe MPEACTABICHUI: O MaTepUATbLHOM €IUHCTBE MUPA, 3AKOHOMEPHOCTSX
Y MO3HABAEMOCTH SABJIICHUI IPUPOJABI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HayK
u e€ Beayulell poiu B O00ECIEUEHUM YCTOMYMBOIO pPa3BUTHUSl UEIOBEUECTBA: B
pelIeHnn MpoOJIeM HKOJIOTMYECKOM, SHEPreTUYECKOW M NUIIEBOM 0e30IacHOCTH, B
Pa3BUTHU MEIMIMHBI, CO3JaHUU HOBBIX MAaTEPHUAIIOB, HOBBIX UCTOYHUKOB SHEPIUH, B
Oo0eCreYeHn  palMOHAIBHOTO  MPHUPOAONONB30BaHUSA, B  (HOpMUPOBAHUU
MHUPOBO33pEHUsI M OO0IIel KyJbTyphl YEJNOBEKAa, a TaKXe HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U IPUPOJHON CPEJIE;

OCBOCHHME CHCTEMBl 3HAHUM, JIEKAIMUX B OCHOBE XHWMHUYECKOW COCTABIIIOLIEH
€CTECTBEHHO-HAYYHONM KapTHHBI MHpa: (yHIaMEHTANbHBIX MOHITHHA, 3aKOHOB U
TEOpU XWMHH, COBPEMEHHBIX MPEJACTABICHUN O CTPOEHUHM BEIIECTBA HA PA3HBIX
YPOBHSIX  —  aTOMHOM,  HOHHO-MOJIEKYJISIPHOM,  HaJIMOJIEKYJISIPHOM, 0
TEPMOJMHAMMYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUS XWMHUYECKHX
peakuui, 0 XMMHUYECKOM pPaBHOBECHM, pacTBOpax U JHUCIEPCHBIX cCHUCTEMax, 00
OoO0LIMX HAYYHBIX TPUHIMIAX XUMUYECKOTO IIPOU3BO/ICTBA;

dbopmupoBaHHe Yy OOYYalOIIMXCS OCO3HAHHOIO ITOHMMaHUs BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMHYECKMX 3HAHUU i1 OOBACHEHHUS KIIIOUEBBIX HAEH MU mpoliem
COBPEMEHHOW XUMUH, Il OOBSICHEHHS M MPOTHO3UPOBAHMS SIBJICHUM, MMEIOIINUX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TI'PAMOTHOIO pELIECHUS MpoOJeM, CBSI3aHHBIX C
XUMHEW, TMPOTHO3ZUPOBAHHWS, aHAIM3a M OLUEHKUM C TMO3UIUH IKOJIOTHYECKOU
0€30MacHOCTH MOCIIEACTBUN OBITOBOM M MPOU3BOJCTBEHHON JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C XHMMHMYECKHM IIPOM3BOJACTBOM, HCHOJIb30BaHUEM U NepepaboTKOi
BEILECTB;

yrayOJeHue MpeACTABICHU O HAy4YHbIX METOJaX MO3HaHUs, HEOOXOIMMBIX st
NpUOOpPETEeHUs] YMEHHWIl OpUEHTUPOBATbCS B MHPE BEIIECTB U OOBSICHEHUS
XUMHUYECKUX SIBIEHUH, UMEIOIIUX MECTO B IPUPOAE, B IPAKTUUECKOHN ACATENBHOCTH U
IIOBCETHEBHOM KU3HH.

B mane peanuzanuu MEepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOMIMX (DYHKUIUN
LEJIOCTHOM CUCTEMBI CPEHEr0 O0IIero 00pa3oBaHus MPU U3YyUYEHUU IpeaIMeTa «XUMUs» Ha
yTIIyOJIEHHOM YPOBHE 0CO0YIO aKTyalIbHOCTh MPUOOPETAIOT TaKUE 1SN U 3a]]a4H, KaK:

BOCMIUTaHUE YOEKIEHHOCTH B TO3HABAEMOCTH SBJICHUN TPUPOMBI, YBAKECHHS K
MpoIIeCCy TBOPYECTBA B O0JACTH TEOPETUYECKMX M TMPHUKIATHBIX HCCIICIOBAHUN B
XUMUH, (HOPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH;

pa3BUTHE MOTUBALUUA K OOYYEHHUIO U MO3HAHUIO, CIIOCOOHOCTEN K CaMOKOHTPOJIO U
CaMOBOCITUTaHMIO HA OCHOBE YCBOEHHUS OOIIEUETOBEUECKUX [IEHHOCTE;

pa3BUTHE MO3HABATEJIBHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX U  TBOPYECKHUX
crocoOHocTe oOyuaromuxcs, (GOPMUPOBAHUE Y HUX CO3HATENILHOIO OTHOILIEHHUS K
caM000pa30BaHUIO M HENPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEIIHON
npodeccuoHanbHON U O0IECTBEHHON J1€ATENbHOCTH, OTBETCTBEHHOTO OTHOIUEHUS K
CBOEMY 37I0POBBIO U MOTPEOHOCTHU B 3I0POBOM 00pa3e *KHU3HU;



e (opmMupoBaHHME yMEHMII W HABBIKOB Pa3yMHOTO IPUPOJIONOIB30BAHUS, PA3BUTHE
HKOJIOTUYECKON  KyJIbTYphl, MNPHOOpETEHHE  OMbITa  OOLIECTBEHHO-IIOJIE3HON
HKOJIOTUYECKOM IeSITeIbHOCTH.

OO01ee 4MCIIO YacoB, MPEAYCMOTPEHHBIX IS U3YYEHUS! XMMUU Ha YriayOJIeHHOM YpOBHE
cpeanero obmero odpazoanus, cocrariseT 204 gacoB: B 10 kimacce — 102 gaca (3 yaca B
Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEJIEIHO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

OJEeKTPOHHOE CTPOEHHWE aToMa YriepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINA). TUNBl MNEPEeKpbIBAHHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT OpraHudeckux coeauHeHnit A.M. bytiepoBa wu
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl u30MEpUHM: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omoornueckuil ps ankaHoB, oOmias ¢popMyra, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHUs, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XHMHUYECKHX CBOMCTB MaibIX (LMKIONpPONaH, MHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, MOJUMEpU3alnd U OKucieHus. [IpaBuio MapKOBHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHUCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuE MoOJieKynbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJius, B3aWMMOJICHCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3jamMu IlacTMacc, KayyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorumdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm dYenoBeka. CrmocoObl TOMy4YeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Duznueckue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEENIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAMM, PEAKUIUH C YYaCTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraBureny BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW WU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. KUpbI B IpUPOJE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B mpupojae. PoTOCHUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaoIIMe U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBA Kpaxmaya: TMAPOJU3, KaYECTBEHHAs pEaKkUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC PEAKIIMM Ha albJeTU]Ibl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3adad mo temMaM «ChupThl U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmas ¢opmyia, U30MepHusi, HOMEHKIATypa U (pU3nuecKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TpEACTaBUTEIbL aMHHOB apomaTuyeckoro psijaa. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIC TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsS BEIIECTB W HMX IPEBPAILCHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHUYECKOrO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XMMHH B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHMIIBI W3MEPEHHS, CKOPOCTh, DHEPIrUs,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMu4eckur aneMeHT. M3oromnel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noAypoBHH. AToMHBIE opOuTanu. Kinaccudukaiuys XUMHIECKUX 3JIEMEHTOB (S-, -,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM — OpPOHUTAJISAM.
DNEeKTpOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
JI.N. Menneneera. CBa3b NeprUOANYECKOr0 3akoHa U [leproandeckoi CHUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TpynmaM U [epuojaM. 3HAYCHUE
nepuoauueckoro 3akoHa /[.1. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHMYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAasd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPTrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3W. KpaTHbie CBs3u. BomgopojHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coearuHeHUs X. CoCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HaceleHubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakInu. XuMuyeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHble W cJaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOIIBI0 WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOJNydeHus, (puanyeckue u
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCITIOTBI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [Ipumenenue a3ora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauHeHuil. docpopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuusa. DymnepeHsl, rpadpeH, yriaepoaHble
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHuUs U ero coeAnHeHuil. CTEKI10, €ro Moxy4YeHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHue MeTamioB B OBITY M TEXHUKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMHYECKUX OJJIEMEHTOB. MarHuii W Kanpluil: TMoJydeHue, (u3nuecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE IMPOCTBIX BEIIECTB W HX COEIUHEHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTEepHBIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

du3nYeCKne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeauueHuil. [lomyyenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M WX IMpEeBpallCHUIl:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€JI€3a C PacTBOPAMM KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeguHeHUsD», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpuHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl M €ro MOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS THAIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Poibh xuMuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Maccel BemiecTBa Win o0bEMa ra3oB MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOPA C OMNPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHUYeCKOM XMMHM B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIUs, MePUOJTUYHOCTb, HAOIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIECTBa, HJCAIbHBIN Tra3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMble, TOTUIMBO,
pPECYPCHL.

TexHonorus: XUMHUYECKas MPOMBIIIIEHHOCTh, METAJLUTyprusi, CTPOUTEIbHbIC
MaTepUalibl, CEIbCKOX035MCTBEHHOE MPOU3BOACTBO, MUIIEBAsI TPOMBIILICHHOCTD,
dbapMaiieBTHUECKass ~ MPOMBIILJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



nperaaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA VYPOBHE VIJIYBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CJIEIYIOIINE COCTAaBJISIONIME: OCO3HAHUE
OOy4aromMUMHUCA POCCUICKONW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEEIICHNI0; HAIMYME MOTUBALUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, YKOJIOTHUECKON KYJIbTYPbl; CHOCOOHOCTh CTABUTH LIEJIH U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
O0Oy4JaronMxcs B MPOLECCE peATU3ALMU 00pa30BaTENbHOM EATETbHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHA MpPEAMETAa «XHUMHSI» OTPAKAIOT
C()OPMUPOBAHHOCTh OINbITA T[O3HABATEIBHOM W TPAKTHUUYECKON JEeATEIbHOCTH
oOyuyaroluxcs B MPOIECCEe pean3alliid 00pa3oBaTENbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTE,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHHUI B KOJUJIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHMMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUeOHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTE€UYECTBEHHOMN XUMUM;

yB@XEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOWCKOB,
IIOCTOSTHHOT'O TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHHUS MOCIEIACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4YacTUE B PEHICHUH NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JIE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONH30BAHUSA JOCTIKEHUNW XUMHH JIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HUX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSATH HUCOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKOM HAMNpaBICHHOCTH U BaXXHOM pOJHM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SIBIICHUN OKPY>KAIOIIETo MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cdepax MmpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHATUN M YCTAHABIMBATH MX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJEeHUS (MHAYKTUBHbBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIbHBIC IPEACTABICHUS — XUMHYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4eOHBIX IO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHUsI, CIPAaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNMK, HEOOXOAUMOW [T  BBINOJTHEHHS YYE€OHBIX 3a1ad
OIPEAECIEHHOTO THUIIA;

NpUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo NMpoeKTa, U GOpMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEIbHOCTh, OMpeaenss €€ Iead W 3aJadd, KOHTPOJHMPOBAaTH W 10 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIECNOBATCIIbCKUX 3aj]ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUIECKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAK)XKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBSI3aHHBIX ¢ XUmuen. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CleueHnH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
MPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWHM MHUPOBO33PEHUS U OOIICH KyJIbTYpPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHLHOCTD, CTETICHh OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHAs (TeoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJAEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(mepuogmueckuii 3axkoH JI. VM. MeHnmeneeBa, Teopus CTPOCHHUS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUS, JISKAIINE B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3Max XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIeKyJaxX (MHIYKTUBHBIA U Me30MepHbIi 3 dektsl, opueHTantsll u |l pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHITHM,
yCTaHABJIMBATbUX B3aMMOCBS3b, WCIIOJIB30BAaTh COOTBETCTBYIOIIHWE TMOHSATHS TIPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMHA  TMOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JTUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytnepoBa 115t 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJTKaINCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHU M OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOW CBSI3U (G- M TT-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSITHOCHOBHBIE OTIEPAIIMHA MBICIIUTEIHLHOM
NEATeTPHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, 000OIIEeHWEe, CHCTeMAaTHU3aIHIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOUN
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCIIOJIb30BATHIIOYUYCHHBIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON HH(MOPMAITUHU B PA3TUIHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJM B OOECIEYEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUKM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YeElIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkyu, CKOPOCTh XUMUYECKON pEeaklMi, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHNN BAXKHEHIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 110 UX COCTABY, XUMUUYECKUE PEAKIINH 110 PA3IUYHBIM MIPU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XWMHYECKHX JJIEMEHTOB IEPBOr0O—YETBEPTOTrO MEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMUMHYECKUX JJIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIIHUTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U aTIOMUHUS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOT0 PAaBHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIBI XUMHUYECKUX MPOU3BOJICTB; L€IeCO00pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEaIbHBIN U MBICJICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIIPHASl KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessli pacTBOPOB KHCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOIYKTa PEAKIMH; OOBEMHBIX OTHOIICHUIN
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBIO HWHIUKATOPOB, HM3YYCHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueM, (HoOpMyIupoBaTh I€Jdb HUCCIACAOBAHUS, WPEICTABIATh B
paznu4HOi (opMe pe3yNbTaThl IKCIEPUMEHTA, AHATU3UPOBATH W OIEHUBATHHUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIIUSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpecTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(OpMalnio, nepepadaThiBaThe€ U UCIOJIb30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
131 BEI
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTuyecknepadoTbl
o0pa3oBaTejibHbIEPeCyPChI
Paszgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aToma.
[Tepuoanueckuii 3aKOH U
1.1 [lepnonnyeckas cucrema 9
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
CTtpoeHueBelecTBa.
1.2 P B 11 1
MHoroo06pa3ueBenecTs
1.3 XHUMHYECKUEPCAKITUH 19 1 3
Hroronopaszneny 39
Pa3nen 2.Heoprannyeckasixumusi
2.1 Hemeraiisl 31 3
2.2 MerTamisl 23 2
Uroronopazneny 54
Pasznea 3. Xumus n :XKu3HbL
31 MeToapl MO3HAHUS B XUMHH. 9
' XUMHS ¥ )KU3Hb
Hroromnopasaery 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne

n  Temaypoka

~

KoanuecTBouacoB

Bce
ro

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Haranzyu
eHUA

DJIeKTPOHHBbIENU(PPOBHIEOOPA30BAT
eJIbHbIEepecypchl

[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHUH,
IPEJICTaBICHUE O
MHOT000pa3uy OPraHuYeCcKuX
COCIMHEHUN

DIIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U
BO30YX/IEHHOE COCTOSIHUS).
BaneHTHBIEBO3MOXKHOCTHATOMA

yriepozaa

XuMuyeckas CBs3b B
OPTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
paspsbiBa CBsA3EH

Teopus crpoenus
OPTraHUYECKHX COCTUHEHUMN
A.M. byrneposa

Bunbl n3omepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 (DEKTH B




MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

[Ipencrasnenue o
KJIacCU(UKALIUN U
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMHUHU

Cucremaruzanusg U 00001eHne
3HAHUU II0 TEME

10

AJKaHBI: TOMOJIOTHYCCKHHA PsijI,
oOmras ¢popmyina,
HOMEHKJIATypa U U30MEpHs,
JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

du3znyeckrue U XUMHUYECKUeE
CBOICTBA aJIKaHOB

11

Haxoxnenue ajgkaHosB B
npupoje. CriocoObl OTydeHUst
Y IPUMEHEHHUE ATKaHOB

12

[{uknoankaHbl: 00IIast
dbopmysa, HOMEHKJIATypa 1
M30MepHs, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITOCOOBI OTyYEHUS
U TIpUMEHEHUE




13

14

15

16

Pemenne pacy€THbIX 3a1a4 HA
oTpeIeTICHUE MOJICKYJIIPHOMN
(bopMyJIBI OPraHUYECKOTO
BEII[SCTBA [0 MACCOBBLIM JIOISAM
aTOMOB 3JIEMEHTOB, BXOIAIINX
B ero coctaB. CHcTeMaTu3alus
1 000011eHNE3HAHUUIIOTEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekys. CTpyKTypHast ¥ LucC-
TPaHC-U30MEPHSIATKCHOB

Pu3nyecKue 1 XUMUYECKHE
CBOICTBA aJIKEHOB.
[IpaButoMapkoBHUKOBa

CriocoObI nostyyeHust u
NpPUMEHEHHE aJIKeHOB

17

[IpakTuueckas padora Ne 1 o
teme "llonydyenue sTuneHa u
W3y4YeHUE ero CBOUCTB"

18

19

Pemenue pacu€THbix 3a/1a4 Ha
OIpeIETICHUE MOJIEKYJIIPHON
(bOopMyJITBI OPraHUYECKOTO
BEIIIECTBA

AJKanueHsbl: CONpPsHKEHHBIE,
M30JIMPOBaHHEBIE,
KyMYJIHPOBAaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO




CTPOCHUS

20

21

XUMHUYECKUECBOMCTBACONIPSKE
HHBIX/INEHOB

CrniocoOblI noy4eHus u
PUMEHEHUE aJIKaIueHOB

22

AJKUHBI: TOMOJIOTUYECKHH Psif,
obmras popmyina,
HOMEHKJIaTypa, AIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (hr3HUecKue
CBOMCTBa

23

XMMHUYECKUECBONCTBAAJIKMHOB

24

25

KauecTBeHHBIE peaKIMK Ha
TPOMHYIO CBSI3b

CriocoObl nostyyeHust u
IIPUMEHEHUE aJIKUHOB

26

Pemenue 3agayu: pacu€rsl o
YPaBHEHUIO XUMUYECKOU
peakuuu

27

28

29

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

ApEHBI: TOMOJIOTHYECKUH ps,
obmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ OeH30J1a U TOIyoIa,
ux (pusmyeckue cBONCTBa

XUMHYECKUE CBOWCTBA apEHOB:




PCaKMu 3aMCIICHUA

30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKIu IPUCOETUHEHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
Oco0EHHOCTUXUMHYECKUX CBOM
CTBCTHpOJIA

32

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro
BELIECTBA

33

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

34

35

36

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOAOPOIOB

Pacuérsl o ypaBHEeHUAM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHele
HEe(TSHbIE ra3bl

37

KameHHbI#1 yroyib ¥ MpOTyKThI
ero nepepadoTKu

38

39

Hed1b 1 ciocoOsI eé
nepepaboTku HePTH.
[IpumenenuenpoIykToBIEpepa
O6oTknHEPTH

I'enernueckas cBs3b MCKIAY




pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

40

l"anorenonpounsBoaHbIE
YIJIEBOAOPOAOB: 3JIEKTPOHHOE
CTPOCHUE; pEeaKLUH 3aMELICHUS
rajoresa

41

JleWicTBue miemoue Ha
raJjoreHIpoOU3BOAHbIE.
BsaumoneiicTeue
JIMrajJoreHajJKaHoB ¢ MarHUeEM
1 [IUHKOM

42

43

Cucremaruzanusg U 00001eHne
3HaHUI MO pa3feny
«YTIIEeBOIOPOABD)
KoHTpoinbHas pabora 1o Teme
"Vranesonopoast"

44

45

46

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHL: TOMOJIOTUUECKUH P,
oOmras popmyna, CTpoeHUe
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBa

XUMHYECKHE CBOMCTBA
MpeAeNbHBIX OJJHOATOMHBIX
CIIUPTOB

CrniocoOsl nosydeHus u

MPUMCHCHUC OJHOATOMHBIX
CIIUPTOB




47

[IpocTeie 3¢upsr:
HOMEHKJIATypa U U30MepHs,
0COOEHHOCTH (HPU3UYECKUX U
XUMHYECKHX CBOWCTB

48

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX
bu3nyeckrue 1 XUMUUYECKHE
CBOMCTBa

49

CriocoObI mosTyueHust 1
HNPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

50

51

DeHOII: CTPOCHUE MOJICKYJIBI,
¢du3nveckue CBOMCTBA.
TokcuaHOCTBHpEHONA

XuMuyeckuecBoicTBadeHona

52

CrnocoOsl nonydeHus u
npuMeHeHue (eHosa

53

54

55

[TpakTryeckas padora Ne 2.
Pemenune sxcriepuMeHTATBHBIX
3a1a4 1o Teme «CrupThl U
beHob»

Cucremarusanus U 00001eHe
3HAHUH 110 TEME

AJbIeruapl ¥ KETOHBI:
IIEKTPOHHOE CTPOEHUE
KapOOHMIIBHOM TPYTIIIbI;
TOMOJIOTHUECKHUE PSAbI, 0011ast
dopmyna, uzomepus u




HOMEHKJIaTypa

56

57

58

ANBIEruIbl M KETOHBI:
¢u3nvecknue CBONCTBA,
peaKIy MPUCOCTUHEHHUS
Peakuuu okucnenus u
Ka4eCTBEHHBIC PEAKIINU
aJIbJIETH/I0B ¥ KETOHOB

CrniocoObI noydeHus
aNbJIETH/IOB U KETOHOB

59

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIC KUCIIOTHI,
O0COOEHHOCTH CTPOEHHUS UX
MOJIEKYII

60

61

62

63

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, HX
¢duznueckue cBoiicTBa

XHUMHUYECKHEe CBOMCTBA
MPEAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOHN KHCIIOTBHI.
MHoroo0pa3sue kapOOHOBBIX
KUCJIOT

OcoOeHHOCTH CBOUCTB:
HeTpeIeIbHBIX 1
apoOMaTHYEeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THIPOKCHKApOOHOBBIX KHCIIOT.




[IpencraBuTeMBBICITMXKAPOOH
OBBIXKHUCJIOT

64

65

66

[ToHsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

CrniocoOblI noy4eHus u
pPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CnoxHbie d(upHI:
TOMOJIOTHYECKHUH psifl, oO1as
dopmyia, uzoMepus u
HOMEHKJIaTypa

67

OU3NYECKUE U XUMUICCKHE
cBoMcCTBa 3(HHUPOB

68

Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIpEACIICHHE
MOJIEKYJISIPHOM (OpMYyJIBI
OpPraHUYEeCKOro BEIECTBA

69

[IpakTuueckas padbora Ne 3.
Pemenne skcriepuMeHTATBHBIX
3a1a4 o Teme "KapOoHoBbie
KUCTO0ThI. ClioXHBIEAPUPHI"

70

71

XKupsr: crpoenue, pusnueckue
Y XMMHYECKHE CBOCTBA
(rumposnus)

OcoOeHHOCTH CBOWCTB JKUPOB,
COJIepKAINX OCTATKU
HeTNpeIebHbBIX KUPHBIX




KUCHOT. Kupsl B IpUpoJIe

72

Mpl11a Kak COJIM BBICILIUX
KapOOHOBBIX KUCIIOT, HX
Morotee aecteue. [lonstue o
CUHTETHYECKUX MOIOIIUX
cpeactax (CMC)

73

74

75

I'eneTnyeckas cBs3b
YII€BOIOPOAOB U
KHCIIOPOICOAEPKALIUX
OpPraHUYECKHUX BEIECTB
Pacuétel o ypaBHEHUAM
XUMHUYECKHUX PEAKIIUN

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

76

OO61as xapakTepuCTHKa
YTJIEBOJIOB M KJIacCU(UKAITUS
yTJIeBOJIOB (MOHO-, TU- U
MOJIMCaXapHUIbl)

77

78

79

Momnocaxapuipsl: puznyecKkue
CBOMCTBA M HaX0KJICHIE B
npupoje

IIpuMeHeHne TIII0KO3bI, €€
3HAYEHUE B
KU3ZHEJESATEIbHOCTH
opraHusma

Jucaxapunpl: caxaposa,
MaJbTO32a U JIAKTO3a.
Haxoxnenue B npupoae u




IMPUMCHCHUC AHUCAXaprua0B

80

81

82

[Tonucaxapuabl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHE U
XHUMHUYECKHE CBOMCTBA,
NpUMEHEHHE

HOHHTI/ICO6I/ICK}’CCTBGHHBIXBOJ'I
OKHax

Pemrenne PACUCTHBIX 3a1a4 Ha
OIIPCACIICHUC JOJU BbIXOdad
MMPpOAYKTA pCaKlUU OT
TCOPECTUYCCKH BO3MOKHOI'O

83

Cucremarusanus U 00001eHue
3HaHWI 110 pa3aeiny

84

85

86

87

KonTtponpsHas padora o Teme
"Kucnopoacoaepxarniue
OpraHUYecKHue coequHeHns"
AMUHBL: KTacCUPUKALIHS,
CTPOEHHUE MOJIEKYJI, 001Ias
dbopmyna, uzomepusl,
HOMEHKJIaTypa U pU3NYeCcKue
CBOMCTBA
XumuueckuecBoncTBaanupaT
YECKMXaMHHOB

AHWINH: CTpOEHUE aHWINHA,

0COOEHHOCTU XUMHUYECKUX
CBOMCTB aHWJIMHA

88

CrniocoOsl nosydeHus u
NpUMEHEeHHEe i (aTHIECKUX




aMHHOB

89

AMHMHOKHCIIOTHI:
HOMEHKJIaTypa 1 U30MepHs,
¢u3uueckue cBOMCTBA.
OTI[CHBHBIGHPGI[CT&BI/ITGHI/I o-
AMHHOKHUCIIOT

90

XHUMHUYeCcKre CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUYCHUE
amuHokucioT. CUHTE3 U
TUAPOTU3IETITUIOB

91

92

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPhI OCJIKOB

XUMHYECKHECBOMCTBAOEIKOB

93

AzoTcoaepikaiue
TETEPOLUKITNIECKUX
coequHeHusXx. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib

94

[IpakTuueckas pabora Ne 4.
Pemenne skcniepuMeHTaNIbHbIX
3a/1a4 1o TeMe
«A3oTconepxaniie
OpPraHUYECKHUE COETUHEHUS»

95

[TpakTiueckast pabora Ne 5.
Pemenne OKCIICPUMCHTAJIBHBIX
3ama4 1o teme «Pacro3HaBanue
OpPraHUYECKUX COCTUHEHUI»




96

KonTtponsHast pabora o Teme
"A30TcoaepKalme
OpPraHUYEeCKHE COCTUHEHUS"

97

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —II0JIMMEpHU3alus 1
MMOJIMKOHICH AL

98

99

10

10

10

ILmactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

DacToMepbl: HaTypaJIbHbIN
CUHTETUYECKHUE KayUyKH.
Pe3una

Bonokna: HAaTYpaJIbHBIC,
HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI
CIICIUAaJIbHOI'O HAa3HAYCHU A

[TpakTryeckas padora Ne 6.
Pemienune sxcriepuMeHTaIbHBIX
3a1a4 no Teme «Pacno3HaBanue
IUIaCTMAcC ¥ BOJIOKOH»

O000111eHNEe U CUCTEMATU3 AL
W3Y4YEHHOT0 MaTepuaa Io
TeMe "BbICOKOMONEKYIIIpHBIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

102




11 KJIACC

Ne KosnyecTBouyacon
Haramzy = DueKkTpoHHbIeHU(PPOBHIEOOPaA30
n Temaypoka Bc Konrpoabusl  IIpakruyecku
YeHUu st BaTeJIbHbIEpeCyPChl
/ ero  epadorTsbl epadoThbl
n

Atom. CocTaB aTOMHBIX sIIEp.

1 . 1
XuMudeckuii deMeHT. M30Tomb!

5 CtpoeHue JIEKTPOHHBIX 000JI04eK 1
aTOMOB, KBAaHTOBBIE YHCJIa

3 Kiaccupukanus XuMHIecKux 1
3JIEMEHTOB (S-, -, d-, f-a;emMenThI)

4 Pacnipenenenue 351eKTpOHOB 110 1

ATOMHBIM OpOUTAIISIM

OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
5 3JIEMEHTOB B OCHOBHOM U 1

BO30YKIAEHHOM COCTOSIHHH

ONEeKTPOHHBIEKOH(PUTYPATUUHOHOB.
DIEeKTPOOTPULIATETLHOCTh

Ileproauueckuii 3aK0H U
[Tepuoandeckast cucTeMa XUMHUYECKUX

7 sanemenTtoB J[. 1. Menpaeneena, cBs3b C 1
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1

HMHU IMPOCTBIX U CJIOKHBIX BCUICCTB 110




rpynmnam U nepuojam

10

11

Cucremarusanys U 0000IeHNE 3HAHUN
10 TEME

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
BonopoaHascasss.
MeXMOJEeKyIIpHbIEB3AMMOACHCTBUS

BanenTHOCTE 1 BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
BHGKTpOHHOﬁ CTPYKTYPBI MOJICKYII C UX
TCOMCTPUUICCKUM CTPOCHUCM

12

IIpencraBnenus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
IIpencraBnenue 0 KOTIOUAHBIX
pacTBopax

HcTrHHBIE paCTBOPHI: HACBILIEHHBIE U
HEHACBIIICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

CriocoObIBBIpaKEHUSIKOHIIEHTpAIIMKpac
TBOPOB

17

Pemenne 3amay ¢ MCIIOJIL30BaHUEM
MHOHATHH «MaccoBast OIS
pacTBOPEHHOTO BEIIECTBA», «MOJISIpHAS




KOHLICHTPpAaLUs»

18

19

Knaccudukanust 1 HOMEHKIIaTypa
HEOPTraHUYECKUX BEIECTB

Cucremarusanys 1 0000IeHNE 3HAHUI
10 TEME

20

KonTtponpHas pabora mo Temam
«Ctpoenue aroma. [leproguueckuii
3akoH U [lepuonuyeckas cucrema
XUMHUYECKUX 31eMeHToB 1. 1.
MenneneeBay», «CTpoeHuUE BELIECTBA.
MHorooOpa3ueBeniecTB»

21

22

Knaccudukanus XuMU4ecKux peakiui
B HEOPTaHMUYECKOI U OPraHN4ecKOn
XUMHHU. 3aKOH COXPAHEHUS] MaCChl
BEILIECTB; 3aKOH COXPAaHEHHS U
IpeBpalleHHs SHEPTUH IpU
XUMHUYECKHX PEeaKLUsiX

TennoBble 3¢ (HeKThl XUMUYECKUX

peakuuii. TepmoxumMudeckue
ypaBHEHUs

23

Brruucnenus no ypaBHEHUSAM
XUMUYECKHUX PEAKLIUN U
TEPMOXUMHUYECKUM YPaBHEHUAM

24

25

CKOpOCTh XUMHUYECKOHN peakinu, e
3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB.
Kartanu3 u karanuzaTopsl

T'omorennsie u reTCPpOrcHHbICPCAKIINUN

26

[TpakTiueckast pabora Ne 1 o teme




"BausiHue pa3nUYHbIX (GaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU peakiuu"

27

28

29

OO6patumMbie 1 HEOOpATUMBIE PEAKIINU.
XUMHUYECKOE PABHOBECHUE

[TpakTrueckas padora Ne 2 o Teme
"BistHue pa3nudHbIX GakTopoB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

DIIEKTPOTUTHIECKAs JUCCOIIHAITHSI.
CwibHBIC U CTa0bIe DJICKTPOIUTHI.
CreneHpaucCoHaun

30

WNonnoe npoussenenue Boapl. Cpena
BOJ/IHBIX PacCTBOPOB.
Bonoponnsiitnokaszatens (pH) pactBopa

31

32

33

I'maponus coneit. Peakuuu,
IIPOTEKAIOIME B PaCTBOPAX
AIIEKTPOJIUTOB

[TpakTuyeckas padora Ne 3 o Teme
"XuMu4ecKre peakliuy B pacTBOpax
AJIEKTPOIUTOR"

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC

peakuuu. Baxuenme OKUCIUTENN U
BOCCTAaHOBUTEIIHN

34

MeToa 3MeKTpOHHOTO (3JIEKTOHHO-
MOHHOT0) OanaHca

35

36

DJIeKTPOJIN3 PaCTBOPOB U PACILIIABOB
BEIIIECTB

Pemennes aaavYpas3;IMIYHbIXTUIIOB

37

Pemenmnes aaaqypas3INdYHbIXTUIIOB




38

Cucremaruzanusa 1 00001IeHrE 3HAHUN
1o TeMe "XuMudeckue peaxuuun"

39

40

41

KonTtponpHas pabora o Teme
"Xumuueckue peakuu"

ITonosxeHne HEMETAIIOB B
[Tepuoauueckoil cucteMe XMMUYECKUX
snemenToB 1. Y. Menaeneesa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
Du3nyecKkrecBOMCTBAHEMETAIIIIOB

ANOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCITI0poJia, cepsl, hocdopa u yriaepoaa)

42

Bonopon: nomyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA [ MapuIbI

43

44

45

46

l"anorensl: HaXOX/IEHUE B IPUPO/IE,
CHOCOOBI OMyYeHHUS, PUIUICCKUE U
XUMHYECKHUE CBOMCTBA

I"anorenoBoopoael. Baxkueiiiue
KHCJIOPOJICOIEPIKALIUE COEAMHEHUS
TaJIOTEHOB

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI OTYyYEHUS TaJOTEHOB.
IIprMeHeHne rajJoreHoB U ux
COCJIMHEHU

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAJIBHBIX 3a/a4 10 TEME
«l"anoreHs»

47

Kucnopon: mabopaTopHbie u
IMPOMBIIIJICHHBIC CIIOCOOBI IIOJIYUCHMA,




bu3HYECKrEe M XUMUIECKHIE CBONCTBA.
O3o0H. [IpuMeHeHueKucIOpOaa U 030HA

48
49

OKcuibl ¥ IEPOKCUIBI

Pemennes a1avPa3JIMIHBbIXTHUIIOB

50

Cepa: HaXOXKIEHUE B IPUPOJIE, CITOCOOBI
MOJTyYeHUSs], PUINICCKUE U XUMUICCKHE
CBOMCTBA

51

52

CepoBoaopon, cyiabhuiIbl
Kucnoponconepxanime coequHeHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIIOTHI

53

[IpakTuyeckas pabora Ne 5. Pemenue
SKCHICPUMCHTAJIBHBIX 3a/1a4 110 TCMC
«Cepa u e€ coequHeHUsD

54

55

56

A3OT: HaX0XKJICHHUE B TIPUPO/IE, CIIOCOOBI
noJTydeHus1, GU3NIECKUEe U XUMHUIECKUE
cBOIcTBa. AMMUAK, HUTPU/IBI
Kucnopoacoaep-xaiine coequHeHUs
azora. OCOOEHHOCTH CBOMCTB a30THOU

KHCJIOTHI

[TpuMeHeHne a30Ta U €ro COEAUHEHU.
A3oTHBICY10OpEHMS

57

®ochop: HaxoKAEHNE B IPUPOJIE,
CHocoObl OTyYeHus!, PU3NYECKUE U
xummuueckue coiictBa. dochuab u

dochun

58

Oxkcuasl hochopa, pochopcoaepxarnime
kucaoTbl. Conu pocopHON KUCTOTHI




[Mpumenenne docdopa u ero

59 .
coenuaeHuit. ®ochopHbieyn00peHUs
[IpakTuyeckas padora Ne 6 Perenue

60  SKCHepHMEHTAITBHBIX 33/1a4 110 TEME
«A30T 1 (hocdop U UX COSAUHEHUS»
Yraepos: Hax0XJIeHUE B PUPOJIE,

61 AJTOTPOIHbIE MOJU(PUKALINY;
du3nYECKre 1 XUMUIECKHIE CBOHCTBA
IPUMCHCHUE
Oxkcun yrinepona(ll), oxcun

62  yrunepona(lV), yronpHas kuciaora u e€
conu

63  PemeHuesanaypaznuyHBIXTUIIOB
Kpemunii: HaxoaeHUe B IPUPOJE,

64  cnocoOsl momy4yeHus, GU3NIECKUe 1
XUMHYECKHUE CBOMCTBA

65 Oxkcun kpemuus(1V), kpemHueBas
KHCITIOTA, CHIIUKATHI
[IpuMeHeHne KpeMHUs U ero

66 coenuHeHuil. CTEKI10, €ero nojay4eHue,
BU/JIbI CTEKJIA

67  PemeHnesanadupazIuIHBIXTHIIOB

68 CucremaTu3aiys U 0000IIeHHe 3HAHUN
no teme "Hemeramnsr"

69 KonTponbhas pabota no teme
"Hemeranmsr"

20 AHau3 pe3yIbTaToB KOHTPOIBHON

paboThI, KOPPEKITUS OMIHOOK




71

72

IIonoxenue MeTaJIoB B
[Tepuoauueckoit cucteMe XUMUYECKUX
DJIEMEHTOB.
Oco0EHHOCTHCTPOCHUSIICKTPOHHBIX00
0J104€KaTOMOBMETAIVIOB

OO6mue ¢puznueckue CBOMCTBa
metauioB. [IpuMeHeHne METauIoB B
OBITY ¥ TEXHHUKE

73
74

CmiaBeiMetarioB. Koppo3usmeranion

P CHICHHUEC3a1a4YPa3 IMYHbIXTUIIOB

75

DNEKTPOXUMHUYECKUH Psijl HAallpsHKEHUN
MeTaiioB. O01mue crocoob! NOTyYEHHS
METAJIJIOB

76

OO6mas xapakrepuctuka metayioB |A-
rpyms! llepruoanyeckoi cucteMsl
XUMUYECKHX 1eMeHToB. Hartpuii n
KaJIui: ojgy4yeHue, Gpusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAUHEHUN

77

O6mas xapakrepuctuka metayoB |A-
rpymsl lleproanyeckoi cucteMbl
XAMHYECKHUX JIEMEHTOB. Maruui u
KaJbIuil: mody4YeHue, (pu3ndeckue u
XAMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCIUHEHUMN

78

JKécTkocTh BOABI M CIOCOOEI €€
yCTpaHCHUS

79

AmoMuHUI: MOJIY4YCHHUC, (I)I/I3I/IIICCKI/IC )51




XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

80

81

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS, KX
MIPUMEHEHUE

Pemennes a1avPa3JIMIHBbIXTHUIIOB

82

[IpakTuyeckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3324 I10 TeME
«MeTaubl MIaBHBIX MOITPYIII)

83

OO0m1as XxapakTepUCTUKA METAILIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB

84

85

86

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIUHEHUN, UX
MIPUMEHEHHUE

Baxwuelimme coeMHEHNs] MapraHia.
Ilepmanranar xanus, €ero
OKHUCJINTENbHBIE CBOUCTBA

dusnyeckrue U XMMHUYECKHE CBOMCTBA

JKenesa u ero coenvuHeHun. Ilomydenue
Y IPUMEHEHUE CIUIABOB JKelle3a

87

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIU U €€ COCIMHEHN, UX IPUMEHEHNE

88

dusnyeckre 1 XUMHUYECKHE CBOIICTBA
IITHKA U €T0 COeTUHEHUH, NX
MIPUMEHEHHE.
I'mapOKCOKOMITIEKCHIIIMHKA




89

[IpakTuyeckas padora Ne 8. Pemenue
9KCIIEPUMEHTAIBHBIX 3324 I10 TeME
«MeTtasuibl MOOOYHBIX MOATPYIIID

90

91

92

Pemennes aaavypas3IM4YHbIXTUIIOB

O00011eHNEe U cCUCTEMATU3ALIIS
M3YYEHHOTO MaTepHasa 1o TeMe
"MeTamisr"

KoHTponbHas pabota 1o Teme
"Mertaier"

93

94

95

96

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThl, KOPPEKITUs OMHUOOK

Ponp xuMmuu B o0ecIieueHun
YCTOﬁQHBOFO Pa3BUTHA YCIIOBCUCCTBA.
IIonsTue o HAay4YHBIX MCTOOax
HCCICI0BaHUs BCIICCTB

HayuHble npuHLIMIIBI Oprasu3anuu
XAMHYECKOTO MPOU3BOJICTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYEHUS
Ba)XKHEUIIINX BEIIECTB

XUMHUYECKOE 3arps3HEHUE
OKpPY’KaloIlle Cpeiibl U €ro
MOCJIE/ICTBUS

97

XHUMHS U 310pPOBbE YEIOBEKA.
JlexapcTBeHHBIE CpENCTBA

98

99

Xnmug immy. Poab XUMun B
o0ecCIIeUeHNH MMUILEBOH OE30ITaCHOCTH

Kocmernueckue u napgromepHsie
cpencTsa. beitoBas xumus




XuMHs B CTPOUTENLCTBE. BaskHenmme

(Z;O CTPOUTEIIbHBIE M KOHCTPYKIIMOHHBIS 1
MaTepHuabl
10 XUMHUS B CEIIBCKOM XO3SHCTBE.
1 Opranuyeckue U MUHEpaJIbHbIE 1
ynoopeHust
10 Cucremarusanysa 1 0000IeHNE 3HAHUN 1
2 110 TeMe
OBUIEE KOJIMYECTBO YACOB I10 10
ITPOI'PAMME 2







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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