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HOACHUTEJIbBHASA 3AIIMCKA

Pabouas nporpamma 1o XMMuUM Ha YPOBHE CpeOHEro o0miero odpa3oBaHMs
pazpaboTaHa Ha OCHOBe deaepaibHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «0O06
oOpazoBannu B Poccuiickoii denepaunmy», TpeOOBaHUNA K Pe3yJbTaTaM OCBOCHUS
denepanbHOil  00pa30BaTENBHONW MNPOrpaMMbl CPEIHEr0 O0HIEro 00pa3oBaHUs
(®OIT  COO), mnpeacraneHHbIx B DeaepanbHOM  TOCYAAPCTBEHHOM
oOpazoBarenpbHoM ctangapre COO, ¢ yuétom KoHuenuumu mnpenoaaBaHus
y4eOHOro mnpeaMera «XuMHs» B 00pa30oBaTeNIbHbIX OpraHu3auusx Poccuiickoii
denepanmy, pealM3yIOMMX OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI, U
OCHOBHBIX TIOJIOKeHUI «CTpareruv pa3BUTHsS BOCHUTaHUS B Poccuiickoi
Oenepaumn Ha nepuoa a0 2025 roma» (Pacnopsbkenue [IpaBurensctea PO ot
29.05. 2015 Ne 996 - p.).

XuMHAS HA YPOBHE YIIyOJEHHOTO M3YyYCHUS 3aHUMAET BAXXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBaHust yuanquxcs 10-11  kmaccos.
HM3yueHne nmnpeaMmera, pealm3yeMoe B YCIOBUSAX AU(PPEepeHIUPOBAHHOIO,
npoPUIbHOrO OOy4YEHUs, MPU3BAHO OOECHEUYUTH OOIICOOPA3OBATENBHYIO U
OOLICKYJBTYPHYKO TOJArOTOBKY BBIMMYCKHHKOB IIKOJBI, HEOOXOOUMYKO AJIs
ajanTanuu uX K OBICTPO MEHSFOIIMMCS YCIIOBUSIM JKA3HH B COLMYME, a TAKKE JUIs
NPOAODKEHUS OOyYEHHs B OpraHu3auMsx npoecCHOHAIbHOrO 00pa3oBaHMs, B
KOTOPBIX XUMUSL SIBIISIETCS OJJHOW W3 MPUOPUTETHBIX JUCLHAIIIIUH.

B nporpamme no XWMUM Ha3HAYEHWE MNPEAMETA «XUMHUS» TOTYYaET
NOAPOOHYKD  MHTEPHPETALMIO B COOTBETCTBUM € OCHOBONOJIArAFOLIMMH
nosioxkenusimu GI'OC COO o B3aMMOOOYCIOBICHHOCTH IENICH, COJEP)KaHuUs,
pe3yAbTaTOB O0y4YeHHsT M TPeOOBAHWHA K YPOBHIO MOATOTOBKM BBIMYCKHHUKOB.
CBHIETENBCTBOM TOMY SIBIISIFOTCSL CJEAYIOLIME BBINOTHSAEMBIE MPOrPaMMON MO
XUMHH PyHKIAN:

e WH(OPMALMOHHO-METOIMYECKAs, peanm3anusi KOTOpol o0ecrneunBacT
NOJyUYEHUE TPEIACTABICHHAS O LENAX, COACPKAHMM, OOWIEH cTpareruu
00y4YeHUs, BOCIMTAHUS W PAa3BUTHs O0YUYaArOUINXCsl CPEACTBAMM MPEAMETA,
M3y4aeMOro B paMKaX KOHKPETHOTO mpoduis;

e OPraHM3ALMOHHO-TJIAHUPYIOLIAS, KOTOpast pelyCMaTpUBacT
ONPEACTICHUE. TMPUHUMIOB CTPYKTYPUPOBAHUS W TOCIEN0BATEIBHOCTH
U3yYCHUs YYeOHOro MarepHaia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTEPUCTHK, MOAXOAOB K (POPMHUPOBAHHMIO COACPKATEITBHOW OCHOBBI
KOHTPOJIA M OLEHKA OOpa30BATENIbHBIX NOCTHXKEHWI OO0ydarommxcs B
paMKax HWTOTOBOHM arrectauuu B (OpPME €IMHOTO TOCYIAPCTBEHHOTO
3K3aMEHA 10 XUMUH.

[Tporpamma asist yriryOnéEHHOTO N3y YECHUS XUMUH:



e YCTAHABIIMBACT WHBAPHAHTHOE MPEIMETHOE COJACPKAHUE, 00s3aTeIIbHOES
JUIS M3Yy4YEHUsT B paMKax OTACIbHBIX nOpoduieil, npegycmarpuBact
pacrpeicicHue W CTPYKTYPUPOBAHME €ro MO KjaccaMm, OCHOBHBIM
COJIEPKATENIBHBIM JIMHUSM/pa3aciiaM Kypca,

e JAET MPUMEPHOE PACHPEICIICHUE YYEOHOr0 BPEMEHH, PEKOMEHYEMOIO
JUTS N3YYECHHS OTACTBbHBIX TEM;

e TMpEmIaracT MPUMEPHYIO MOCIEAOBATEIIBHOCT HM3YUYCHHS  y4€OHOro
Marepuana ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPUIPEAMETHBIX W
MEKITPEAMETHBIX CBA3EH,

e AT METOAMYECKYI) MHTEPIPETALMIO LENICH U 3a1a4 U3yUEHUsl TPEAMETA
Ha YIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COJAEPKATEILHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3YJbTATOB OCBOCHUS OCHOBHOM 00pa3oBaTeNIbHOMA
IPOrpaMMBbl CPEIOHETO o0mero oOpazoBaHus (JINUHOCTHBIX,
METANPEAMETHBIX, MPEAMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHJOB
y4eOHO-MTO3HABATENBHBIX ~ JCHCTBUI  00y4YaroIIerocs MO  OCBOCHHIO
COJIEP)KaHUs TPEIMETA.

[To BceM Ha3BaHHBIM TMO3WLMSM B MPOrpaMMe MO XMMHUHU TMPEAYCMOTPEHA
NPEEMCTBEHHOCTh C OOYYEHHMEM XWUMUM Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHus. 3a MpeaenaMu YCTAaHOBJICHHOH MOporpaMmoil 1o  XUMHH
00s13aTeNbHON (MHBAPUAHTHOM) COCTABIISIOIIEH CONEP)KaHUsl yUEOHOrO MpeaMeTa
«XAMHS» OCTAETCS BO3MOXKHOCTH BBIOOpA €r0 BapHATHBHON COCTABIISIFOLICH,
KOTOpasi JOJKHA OMPENCHAThCS B COOTBETCTBHM C HANPABICHUEM KOHKPETHOTO
npouns o0yueHusl.

B cootBerctBHM ¢ KOHUENTyanbHbIMU moJiokeHUussMu DI'OC COO o
HA3HAYCHUH NOPEIMETOB 0a30BOro W yriayOnéHHOr0 YpPOBHEH B CUCTEME
mudpepeHIMpoBaHHOrO OOYYEHMsS HAa YPOBHE CPEAHEro o0mmiero oOpa3oBaHUs
XUMHS HA YPOBHE YIIYOJEHHONO W3YyYCHHs] HANPABICH HA Peau3aluio
OPEEMCTBEHHOCTH € MOCIEAYIOMIMM  3TAloOM  MOJIYYEHUS  XUMHUYECKOTO
oOpa3oBaHMs B paMKax MW3YYEHUS CHELUAIBHBIX €CTECTBEHHO-HAYYHBIX W
XUMHYECKHAX JUCUUIUIMH B By3aX M OPraHU3alusix CPeIHEro npophecCHOHATBHOTO
oOpazoBanus. B 3TOW CBA3M HM3y4YeHHE NpeaMETa «XWUMHUs» OPHEHTUPOBAHO
OPEUMYIIECTBEHHO HAa  paclIMPpeHHe W YIIIYOJIEHWE  TEOPETHYECKOH |
MPAKTUYECKON MOArOTOBKUA OOYYarOIMIMXCs, BHIOPABIIMX ONPEACAEHHBIN Tpodusib
00y4YEeHUs, B TOM YMCIIE C MEPCIICKTUBON MOCIIECAYIOIETO MOTYYCHHsI XUMUYECKOTO
oOpa3oBaHus B OpraHu3anusx mpodeccuoHaabHoro oopasopanus. Hapsay ¢ atum,
B cBeTe TpeboBanuii ®I'OC COO K MmIaHUPYEMBIM pe3yJibTaTaM OCBOCHHS
(denepanbHOil  00pa30BaTENIBHONW MPOrpaMMbl  CPEAHETO OO0IIEro 00pa3oBaHUs
U3y4YCHUE MpeaMera «XHMHsS» OPUEHTHPOBAHO TAKXKE HA PEIICHUE 3a7ad



BOCIIUTAHMS W COLMAIBHOIO Pa3BUTHsl OO0ydarommxcs, Ha (GOPMUPOBAHUE Y HUX
OOLICHHTEINIEKTYAIBHBIX YMCHUW, YMEHHUA palMOHAIM3AUMKA YYeOHOTO TpyJa U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, WMEKOLIIMX — MEKINCUUIUTAHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CoCTaBJSIIOIAMU NIPEAMETA « XUMHUs» Ha YPOBHE YIriyOJEHHOrO M3yYCHUs
ABIIAIOTCA  YOUIyONEHHBIE Kypcbl — «OpraHuueckas XuMus» W «OOmwas wu
HEOpraHuyeckas Xumus». [Ipu onpeaeneHnu noaxoaoB K 0TOOPY M CTPYKTYPHOM
OpPraHM3alliKA COACPKAHHUS STUX KYpPCOB B MPOrpaMMme MO XHWMHH 32 OCHOBY
npuHAThl nonoxkeHuss GI'OC COO o paznmuuusax 0a30BOTO W yriayONEHHOTO
YPOBHEN U3YUCHUS NIPEIMETA.

OcHoBy coaepxkanust KypcoB «OpraHmyeckas Xumus» #u «OOmas wu
HEOPraHWYECKass XUMUS» COCTABISET COBOKYMHOCTh NPEAMETHBIX 3HAHWUHA W
YMEHHHA, OTHOCAIMXCS K 0a30BOMY YPOBHIO HM3YUYECHMsS OpeaMETa. JTa CUCTEMA
3HAHWHA TMOJIy4aeT OMNPEACIEHHOEC TEOPETUUYECKOE JOIMOJIHEHUE, TMO3BOJISIOLIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO Oonbmmidi  00BEM  (PAKTONIOTHMYECKOTO
marepuana. Tak, Ha yriayOJnEHHOM YPOBHE H3Y4YEHHsS MpeaAMeTa oOecnedeHa
BO3MOKHOCTb 3HAQUMTENIBHOTO YBEIMYCHHS OO0BbEMA 3HAHUA O XHUMHYECKUX
AJIEMEHTAaX W CBOMCTBAX MX COCIMHEHW HA OCHOBE PACHIMPEHUS U YriayOJICHHS
NPEJICTABICHANA O CTPOEHUM BEUICCTBA, XUMUYECKOW CBSI3W W 3aKOHOMEPHOCTSIX
NPOTEKAHUST PEAKIINI, PACCMAaTPUBAEMBIX C TOUYKH 3PCHHS XUMUYECKOH KHUHETUKA
U TepMoavHamMuKH. H3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoauueckoi
CUCTEMBl ~ XHMHYECKMX  DJIEMEHTOB  OasWpyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPEACTABICHUSAX O CTPOCHUM aroMa. XHUMHYECKas CBSI3b
OOBSCHSIETCS ¢ TOUKM 3PEHUS SHEPreTHUECKAX U3MEHCHHIA NTpH €€ 00pa30BaHuu U
PA3PYLICHHHU, a TAKXKE C TOYKH 3PEHHUS MEXaHU3MOB €€ oOpa3oBaHus. U3ydyeHue
TUNOB  peakuuid  JOMOJHSETCS  (OPMUPOBAHMEM  MPEACTABICHUH 00
ANEKTPOXUMUYECKUX TMPOLECCAX M AJIEKTPOJIU3E PACIUIABOB U PACTBOPOB BELICCTB.
B kypce opraHmyeckoil XMMHM MPU PACCMOTPEHHHM PEAKLMOHHOW CIOCOOHOCTH
COCIMHEHMI ynenseTcss 0co00e BHUMAHUE BOMPocaM 00 3JEKTPOHHBIX d(dekTax,
O B3aMIMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEAKLIMIA.

Oco0oe 3HAYEHME WMEET TO, YTO HA COJCP)KAHUE KYPCOB XHMHH
yriayOJIEHHOTO YPOBHS U3YUYECHHS! /ISl KITACCOB OMPEACTEHHOTO MPOQuIIs (IJTABHBIM
o0pa3oM Ha WX CTIPYKTYpy M XapakTep JOMOJHEHWH K O0Omed cucreme
NPEIMETHBIX 3HAHMI) OKA3bIBAKOT BIIUSHUE CME)KHBIE MPEAMETHI. Tak, HampuMmep,
B COJICpKaHUM MpeaMeTa AJisl KJIacCOB XUMHMKO-(PU3MUECKOr0 Mpoduiist OOJIbIIOE
3HAUEHUE OyIyT UMETh 3JEMEHTHl YU4eOHOro marepuana no odmeil xumuu. [Ipu
W3YYCHUH MPEAMETa B JAHHOM Clly4ac aKIeHT OyneT CcAellaH Ha OOIIHOCTH
METOJI0B MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUil B XMMHU U B (PU3HMKE. aTOMHO-
MOJIEKYJISIpPHAsE T€Opusi (MOJICKYJSIPHAs TEOpHsl B (PHU3HKE), 3aKOHBI COXPAHCHUS



MacCel M JHEPIUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIM3a, IMPEICTABICHUSA O
CTPOCHUH BELLECTB U JAPYTOE.

B TO Ke BpeMs B COIEp)KaHWMA TIpEAMETa JUId KIJIACCOB XWUMMKO-
Oounonornueckoro npoguis OoNbIIUi yAEIbHBIA BEC OyAET UMETh OPraHUYECKast
xumMus. B 3TOM  cilydae mpemocTaBiISIETCSs  BO3MOXKHOCTH Ui OoJiee
OOCTOATENBPHOTO  PACCMOTPEHHS  XMMHMYECKOH  OpraHu3alyy  KIETKM  Kak
OMOJIOTMYECKOH CUCTEMBI, B COCTAB KOTOPOH BXOHAT, K NPHUMEPY, TaKHE
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIANWAbL, OCJIKH, YIJIEBOABI, HYKICHHOBBIC
KUCJIOTEl U apyrue. [Ipu 5TOM 3HaHHMA O COCTaBe WM CBOWCTBAxX IMpPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIY)KAT OCHOBOM [UI M3YyYEeHUS
CYLIHOCTH POLECCOB (POTOCHHTE3A, ABIXAHUS, TUILICBAPEHUSI.

B mmane @opmupoBaHuMs OCHOB HAyYHOTO MHPOBO33PEHMS, OCBOCHHS
OOLICHAYYHBIX METOAOB IMO3HAHUS U OMbITA MPAKTHYECKOTO MPUMEHEHUST HAy YHBIX
3HAHWHA M3Yy4YeHHE MpeaMeTa «XUMHs» Ha yrayOJIEHHOM YPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SX C YUYEOHBIMU MPEAMETAMH, BXOJAIIMMHA B COCTaB
npeaMETHBIX obOnacteil «ECTeCcTBEHHO-HAYyUHBIE TpPEAMETH», «Maremaruka wu
uH(popmaTuka» 1 «PyCCKHii S3bIK H TUTEPATYPay.

[Ipn wu3yueHun y4yeOHOTrO mpeaMeTa «XuMUs» Ha YriayOJIEHHOM YPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJHEro 001ero oopa3oBaHus (Ha 0a30BOM
YPOBHE), 3aa4eii EPBOCTENEHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAYKM XHMHM Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENILHOCTH Y€JIOBEKA U OJTHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPEL. Perenue
ATOW 3amaud Ha yrIyONEHHOM YPOBHE W3YYCHHs MPEAMETa MPEANOJIaract
pean3anrio TakuX LENEH, Kak:

o (opMHupOBaHHME MNPEACTABICHUI: O MAarepUaAIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U ITO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMUH B
CUCTEME €CTECTBCHHBIX HAayK M €€ BeAyulel ponu B 00eCIECUEHUH
YCTOHYMBOTO  Pa3BUTHS  YEJIOBEUECTBA: B  PEUICHMH  MPoOJeM
AKOJIOTHYECKOM, SHEPreTHUECKOM M MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHH
MEIVLIAHBL, CO3MaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00ECNEUYCHNN PaMOHATILHOTO MPHUPOAONOIB30BaHUS, B (POPMUPOBAHUA
MUPOBO33PEHUsT M OOWICH KyJBTYPbl YEIOBEKA, & TAKXKE 3KOJOTUYECKH
00OCHOBaHHOIO OTHOLIEHUS K CBOEMY 3[0POBBIO M MPUPOJHON CPENE;

e OCBOCHHME CHCTEMBI 3HAHHUM, JIEKAIMUX B OCHOBE XMMHUYECKOH
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHON KapTUHBI MAPA: (PyHAAMEHTATBHBIX
IIOHATUIH, 3aKOHOB WM TEOPHA XWMHH, COBPEMEHHBIX IIPEICTABICHHUMN O
CTPOCHMHM BEIIECTBA HA PAa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIAPHOM,  HAaAMOJIEKYJIAPHOM, O  TEPMOAUHAMUYECKUX  H
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUs XUMUYECKUX PEaKLUil, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCHEPCHBIX CUCTEMAX, 00 00IMX
HayYHBIX MPUHLOHATAX XUMUYECKOTO MPOU3BOACTBA;

(hopMHUpPOBAHUE y oOyyJaroumxcs OCO3HAHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMWYECKUX 3HAHWUN [UIsl OOBSACHEHHS
KJITIFOUEBBIX MACH M MPOOIEM COBPEMEHHOW XMMHH, AJii OOBACHEHUS W
[IPOTHO3UPOBAHUA SABJICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY,
IPaMOTHOTO PELICHUs MPOOJIEM, CBA3AHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJIM3a U OLEHKHU € O3ULMI 3KOJOTMYECKONH 0€30NaCHOCTH NOCIEACTBAN
OBITOBOH M MPOM3BOJCTBEHHON NEATEIIBHOCTH YEJIOBEKA, CBSA3AHHON C
XUMHYECKAM  TPOU3BOJACTBOM, HCHOJB30BAHUEM W NEPEepabOTKOiA
BELLECTB;

yriayOJIeHHe  TPEACTaBICHWA O  HAay4YHbIX  METOJAX  IO3HaHWA,
HEOOXOMUMBIX UII MPUOOPETCHHUS YMEHWH OPUECHTUPOBATHCS B MUPE
BEUICCTB M OOBSCHECHUS XUMUYECKUX SBJICHHUNA, HMECIOIUX MECTO B
IPUPOJIE, B MPAKTHYECKON IEATEIIBHOCTH U OBCEIHEBHOM JKU3HU.

B mnnaHe peanu3aluu TNEPBOOYEPENHBIX BOCIUTATENBHBIX M PA3BUBAIOLIMX
(GyHKIMI 1ENOCTHOM CUCTEMBI CPEAHEro o0IEero oOpa3oBaHUS MPU M3YUCHUHU
npeaMera  «XuMHs» Ha  yrayOJEHHOM YPOBHE OCOOYI0  aKTYalbHOCTb
NPUOOPETAIOT TAKKE LM U 3a]1a4H, KaK:

BOCMUTAHUE YOEKAEHHOCTHM B T03HABACMOCTH SIBJICHUW TPUPOJIBI,
YBAXKEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETUUYECKUX U
MPUKIIATHBIX HMCCICIOBAHUM B XUMHUH, (POPMHUPOBAHUE MHPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYCHHMIO M TO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO W CaMOBOCIMTAHWUIO  HA  OCHOBE  YCBOCHHUS
00LICUETOBEUECKUX IEHHOCTENH;

Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTCIUICKTYAIBHBIX U TBOPUYECKUX
cnocoOHocTel oOyvaromuxcs, (POPMUPOBAHUE Yy HUX CO3HATEIHLHOTO
OTHOUIEHUS K €amMo0Opa30BaHUIO W HEMPEPHIBHOMY OOPA30BAHUIO Kak
YCJIOBHIO YCIENTHONW MTPO(ECCHOHATBEHOM U OOIIECTBEHHOM AEATENBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbI0 W TMOTPEOHOCTH B
3I0POBOM 00Pa3e KU3HU,

¢opMupoBaHUE YMEHUI M HABBHIKOB Pa3yMHOTO MPHUPOAOIOIE30BAHMUS,
Pa3BUTHE IKOJIOTUUECKOM KYJIbTYPHI, MPHOOPETEHUE OMbITA OOIIIECTBEHHO-
MOJIE3HON YKOJIOTHYECKOM IEATEIIBHOCTH.

OO01ee 4ncino 4acoB, NPEAYCMOTPEHHBIX sl U3yUYEHUSI XUMHAX HA YIITyOJIEeHHOM
YPOBHE cpeaHero odmiero oOpasoBanus, cocrapisier 204 vacos: B 10 knmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEENIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC

OPI'AHUYECKASA XUMUS

Teoperuveckne 0CHOBBI 0PraHH4€CKOii XUMHM.

[IpeaMer W  3HAUEHWE OPraHUYECKOH  XUMHH, TMPEACTABIECHUE O
MHOT000Pa31K OPraHuYeCKNX COCTMHEHMIA.

ONEKTPOHHOE CTPOCHHE aroMa YIJIEPOJa. OCHOBHOE M BO30YXKAEHHOE
COCTOsIHMSI. BaneHTHBIE BO3MOXKHOCTH aTOMa YIJIepojaa. XHWMHYECKas CBs3b B
OPraHMYECKUX COCOUHEHMSIX. Tumbel TruOpuan3aniu  aTOMHBIX — opOuTanci
yraepojaa. Mexanu3mbl 00pa30BaHKs KOBAJICHTHOM CBs3W (OOMEHHBIA M JIOHOPHO-
aKUENnTOpHBINA). THUMBI NEPEKpbIBaHUS aTOMHBIX OpPOMTANEH, G- W T-CBA3M.
OpuHapHasi, JBOWHAs W TpoiHas CBA3b. CrOCOOBI pa3pbiBa CBI3CH B MOJICKYJaX
opraHndeckux BemiecTB. [loHdaTtne o0 CBOOOJHOM paauKane, HYyKIeopuie u
AneKTpoduIIe.

Teopuss CTpOEHMsT OpraHMueckux coeauHeHnii A.M. bymiepoa wu
COBPEMEHHBIC MPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHHUE TCOPUH CTPOCHUS
OPraHUYECKUX COENMHECHUH. MONEKYIspHBIE W CTPYKTYpPHbIE  (POPMYJIBL.
CTpykTypHblE  (QOpPMYJIBl PA3MYHBIX BHJAOB. PA3BEPHYTas, COKpaIIEHHAS,
ckenetHas. M3omepus. Buapl M30MEpHM: CTPYKTypHas, HPOCTPAHCTBEHHAS.
OneKTpoHHBIE 3(P(EKTHI B MOJCKYJIaX OPraHUYeCKUX COCIUHEHHUH (MHAYKTUBHBIN
¥ ME30MEPHBIA 3PPEKTHI).

[IpencraBnenne o kKiaccu(pukanvu OpraHMYeCKUx BewmecTB. [loHsTHE O
¢yHKUMOHANBHOM rpynmne. ['oMonorus. ['omonoruyeckue paabl. CucTeMaTHyecKas
HOMEHKJIaTtypa oprannueckux coeauHeHudi (IUPAC) m TpuBManbHBIE Ha3BaHWUs
OTHEJBHBIX IIPEACTABUTEIIEN.

Oco0eHHOCTH W KJIacCH(UKALUAS OPraHuYeCKUX peakiuil. OKUCTUTETBHO-
BOCCTAHOBUTEIIBHBIE PEAKIIMN B OPTAHUYECKON XUMUH.

OKCIIEPUMEHTAIIBHBIE METOJbl M3YYEHHS BEUIECTB M WX MNPEBPALICHMIA:
O3HAKOMJICHUE C oOpa3lamMu OpPraHMYECKHWX BEIIECTB W MaTepuajlaMM Ha MX
OCHOBE, ONBITHI MO NPEBPALICHUID OPraHU4eCKMX BEIICCTB NPH HarpeBaHUM
(r1aBfieHue, OOYTJIMBAHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJECIEH MOJIEKYJ
OPraHUYECKUX BEILECTB.

Yriesoaopoasl.

AnkaHbl. ['OMOTIOTHYECKUI Psll AIKAaHOB, o0wIas GopMysa, HOMEHKIATYpa U
M30MepHst. DIIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AJKAHOB, Sp°-
ruOpuan3anms aTrOMHBIX OpOWTaNel yriaepoaa, G-CBs3b. DU3AUYECKME CBOMCTBA
AJTKAHOB.



XWMHYECKUE CBOWCTBA AIKAHOB. PEAKLIMW 3aMCIICHUS, HM30MEpPU3ALNH,
JNETUAPUPOBAHNUS, IMKIIM3ALWY, TMPOJIA3a, KPEKUHTa, TopeHus. [IpeacraBienue o
MEXAHU3ME PEAKIMN PAIMKATIBHOTO 3aMEIEHUSI.

Haxoxnenne B nmpupoae. CriocoObl NOMyYEHUS U MPUMEHEHHE aJTKAHOB.

[uxnoankauel. O0mas Gopmysa, HOMEHKIaTypa u u3oMepus. OcoOEHHOCTH
CTPOCHMSI M XMMHYECKHX CBOMCTB MaJlbIX (LMKIONPONAH, LMKIOOyTaH) W
OOBIYHBIX (LMKJIOMEHTAaH, [MKIOTEKCaH) LUKIOAIKAaHOB. CrnocoObl MOMYYeHUS U
NPUMEHEHUE [IUKI0ATKAHOB.

AnkeHsl. ['oMonorndyeckuii psja ajkeHoB, oOmias (opMysia, HOMEHKIIATYpa.
DJIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ — AalKEHOB, Sp’-
ruOpuan3anrs aTOMHBIX OpOWTaNel yriuepoja, 6- W M-CB3W. CTPYKTypHas H
reoMETpUYECKass (LMC-TpaHC-) H30oMepus. DOU3AYECKME CBOWCTBA  AJKEHOB.
XUMUYECKUE CBOMCTBA: PEAKUMW NPUCOCAMHCHUS, 3aMCLICHUS B O-TIOJOKEHHUE
OpU JBOMHON CBSA3M, MOJMMEpU3auuu W OokuciaeHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHBIE peakK Ha ABOHHYIO CBsi3b. CIOCOOBI MOMYyYEHUST U MPUMEHEHHE
AJTKEHOB.

Anxanuensl. Knaccupukanus aakaaueHoB (CONPHKEHHBIC, W30JIMPOBAHHBIE,
Kkymyauposaniieie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS U XUMHUYECKUX CBOWMCTB
CONMPsKEHHBIX  AueHoB, 1,2- w1, 4-npucoenmuenne. [lonumepusanus
COMPSKEHHBIX JUEHOB. CrOCOOBI MOTyUYEHUS U IPUMEHEHUE AlTKAIMEHOB.

AJNKuHBL ['OMOIOTHYECKU Psii AIKMHOB, 00mias (GopMmylia, HOMEHKIATypa U
U30MEPHS. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKWUHOB, Sp-
ruOpuan3anms aTOMHbBIX opOuTasicii yraepoaa. duznueckne CBOHCTBA AIKWUHOB.
XAMUYECKME  CBOMCTBA:  peaKkUMud  NPUCOCAMHCHHWS,  JUMEPHU3ALMH U
TPUMEPHU3ALNH, OKACTEHHs. KHCTOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIUX KOHLEBYIO
TPOHHYIO CBsA3b. KaueCTBEHHBIE pEAKIIMK HA TPOHHYIO CBsi3b. CIOCOOBI MOMYUYEHUS
Y TIPUMEHEHUE ATTKAHOB.

ApOMaTHYECKUE YITEBOAOPOABI (apeHbl). ['OMONOrMYecKuii psii apeHOB,
oOuast popMysa, HOMEHKIJIATYpa ¥ U30MEPHsL. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHME MOJEKYJIbl OeH30/a. DOU3NYECKUE CBOHCTBA apeHOB. XHUMHYECKUE
CBOICTBA OEH30J1a M €r0 TOMOJIOTOB: PEAKLIMK 3aMEIIEHUS B OEH30JbHOM KOJIbLIE U
YIJIEBOJOPOAHOM PAJMKAIE, PEAKLIUM MPUCOCAWHEHUS, OKHCICHUE TOMOJIOIOB
ocHzona. llpeacraBieHre 00 OpPUCHTUPYIOUIEM JACHCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIBLIE HA TMPUMEPE AJTKWUJIBHBIX PAJUKAIOB, KapOOKCHUIIBHOM,
TMIPOKCHJIBHOM, aMWHO- W HUTPOIPYMIBI, arOMOB TrajioreHoB. (OcoOEHHOCTH
XUMHYECKHAX CBOMCTB cTupona. [lommmepuzanus crupona. CriocoObl NOMyUYEHUs U
NPUMEHEHUE aPOMATHYECKHUX YTIIIEBOJOPOIOB.

[Tpuponnslit ra3. [lomyTHeie HETsHBIE Ta3bl. HedTh 1 €€ mpoucxoxkacHue.
KameHHbI#l yrone U npoayKThl €ro nepepadotku. CrnocoOsl nepepaboTKku HEPTH:



NEPETOHKA, KPEKUHT (TEPMUYECKHMA, KaTATUTUYECKH), PUPOPMUHT, MHPOJIU3.
[TpoaykTel nepepabOTKH HEDPTH, X MPUMEHEHUE B MPOMBILICHHOCTH U B OBITY.

['eHeTHUECKAS CBSI3b MEXKY PA3JIMUHBIMA KJIACCaAMH YTJIEBOJOPOOB.

OJNEKTPOHHOE CTPOCHHE TaJIOTCHITPOM3BOIHBIX YIJIEBOIOPOAOB. Peakumm
3aMCIICHUSl TalOrT€HA HA TUAPOKCOrPYNNY, HUTPOrPyMiy, LUAHOTPYMIY,
amMuHorpynmy. JlelicTBME Ha TaJOr€HNPOM3BOAHBIE BOJAHOIO W CIHUPTOBOTO
pacTBopa wEnoun. B3auMOnEHCTBUE OUTaTOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitre 0 METAJIJIOOPraHUYECKNX COCTMHEHUSIX. Hcnonb3oBanne
TATOTEHIPOM3BOJHBIX  YITIEBOJAOPOAOB B OBITY, TEXHUKE M TMpPU CHUHTE3E
OPraHAYECKUX BEILIECTB.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3YYEHWS BEHIECTB W WX NPEBPALICHHIA:
U3y4eHUE (PU3MUECKUX CBOMCTB YIIEBOAOPOJOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IUUHBIX KIIACCOB (0OECIBEUMBAHUE OpPOMHONW WK
WOJIHOM BOJBI, pacTBOpA IMEpPMAHIraHaTa KaJiWs, B3aMMOACHCTBUE ALETHIICHA C
aMMUaYHbIM  pacTBOpoM okcuaa cepeopa(l)), kadecTBeHHOE OOHAPYKEHUE
yIIepoAa M BOJOPOJA B OPraHMYECKMX BEIIECTBAX, MOJIYYEHHE 3TUJICHA H
W3YUYECHUE €r0 CBOMCTB, O3HAKOMJICHUE ¢ KoymekumsaMu «Hedpte» u «Yromby, ¢
oOpa3aMM TUIACTMACC, KAaydyyKOB M PE3WHBI, MOJCIMUPOBAHUE MOJEKYII
YIJIEBOIOPOAOB U TaJIOTEHIPOU3BOAHBIX YTTIEBOAOPOIOB.

Kucaopoacoaep:xkamme opraHu4ecKue coeIMHeHUsl.

[IpenenpHble OgHOATOMHBIE COUPTHL. CTpPOEHME MOJIEKYN (HAa TpUMEpE
METaHONAa W 3TaHoyia). ['omonornueckuii psan, olmas ¢opmyna, H30MEpHs,
HOMEHKJIaTypa W  Kjaccupukanus. DH3MYECKHE CBOHCTBA  NPEIACIIBHBIX
OJTHOATOMHBIX CIHAPTOB. BOAOpPOIHBIE CBS3M MEXKIAY MOJIEKYJIaMH CIHAPTOB.
XWAMUYECKUE CBOMCTBA: PpEaKUMK 3aMCIICHUS, ACTUAPATAlNH, OKHCIICHMUS,
B3aMMOJCHCTBME C  OPraHMYECKMMH W HEOPTraHWYECKAMHU  KUCJIOTaMHM.
KauecTBeHHas peakuust Ha OJHOATOMHBIE CIUPTHI. J[eicTBHE 3TaHOIa U METAHONIA
Ha OpraHu3M uejoBeka. CrnocoObl TOMYYEHUS W NPUMEHEHUE OJHOATOMHBIX
CIIHPTOB.

[TpocTeie 3¢gupbl, HOMEHKIaTypa U u3oMepust. OCOOCHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaroMHbI€ CIHUPTHI — STWICHIVIMKOIb W TIHULEPUH. DU3NUYECKHE U
XUMHYECKHAE CBOMCTBA. PEAKIMU 3aMEUICHMSI, B3aUMOJICHCTBUE C OPraHMYECKAMHA
U HEOPraHMYECKUMHU KHCIOTAMH, KAUECTBEHHAS PEAKIUS HAa MHOTOATOMHBIE
cnupTel. [lpencraBiaeHre 0 MEXaHU3ME PEAKLMA HYKICO(PHUIBHOTO 3aMEIICHUS.
JlelicTBe Ha oOpraHu3Mm 4enoBeka. (CrnocoObl TOMYYEHUS W MPUMCHEHHE
MHOTOQTOMHBIX CITUPTOB.

®enon. CTpOCHHE MOJIEKYJIBI, B3aUMHOE BIUSHUE TUAPOKCOTPYIIbLI W
OeH30abpHOTO siApa. dusnueckue cBoicTBa PeHona. OCOOEHHOCTH XUMHYECKUX



cBOWcTB (peHona. KauecTBeHHBIC peakumm Ha (eHon. TOKCMYHOCTH (heHoua.
CrniocoOrl moJTyueHust U NpuMeHeHue GpeHona. GeHonpopManbaeTuaHaAs CMOJIA.

KapOGoHunbHbIE COCTMHEHUS — ATBACTUBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmnbl. ['OMOJIOTUYECKHE Psbl AIBACTHIOB U KETOHOB, OOIIast
(dopmyna, M30MEpHS M HOMEHKIATypa. OU3NYECKME CBONCTBA AIBACTHAOB W
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  QlbJETMIOB W  KETOHOB.  PEaKkLMU
npucoeMHEHU. OKUCICHUE AJIBJIETHIOB, KAUECTBEHHBIC PEAKIIMK HA AJIbJCTH/IBL.
CrocoObI MOJTyYEHUsI U MPUMEHEHUE ATTBACTUOB U KETOHOB.

ONHOOCHOBHBIE MPEAEBHBIE KAPOOHOBBIE KHCIOTH. OCOOCHHOCTH CTPOCHMS
MOJIEKYJI KApOOHOBBIX KHCIOT. MI30MepHs 1 HOMEHKIATypa. PU3NUYECKUE CBOMCTBA
OJTHOOCHOBHBIX MPEIECIBbHBIX KAapOOHOBBIX KHCIOT. BOMOPOAHBIE CBSI3W MEXKIY
MOJIEKYJIAMH KapOOHOBBIX KHCIIOT. XMUMHUYECKUE CBOWMCTBA: KUCIIOTHBIE CBOMCTBA,
peakuus STepu(UKaLMKA, PEAaKIMW C YYACTHEM YIJIEBOAOPOJHOTO paavKaa.
OCOOCHHOCTH CBOWCTB MYypaBbUHOW KUCJIOTHL. [loHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOKHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPEACIBHBIX W apOMaTUYECKMX KapOOHOBBIX KHCIIOT,
JIUKapOOHOBBIX KUCJIOT, TMIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CT€apUHOBAsl, MaJbMUTUHOBAS, OJICMHOBAS, JUHOIEBUS,
JIuHONeHo8ast KUCIOThL. CrocoObl MOJTyuYeHUs] U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnpie >¢upsl. ['omonornueckuii psia, oOmass Qgopmyna, U30MEpHS H
HOMEHKJIaTypa. DU3NYECKNEe M XUMWUYECKUE CBOMCTBA. TMAPOJIW3 B KHUCIION W
IIEJIOYHON CpeELE.

XKupel. Ctpoenue, puznueckue U XMMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHACTIONH M meNnovHoi cpene. OCOOEHHOCTH CBOMCTB KMPOB, COJAEPKALIMX OCTATKU
HEMPEACTbHBIX KUPHBIX KUCOT. XKUpbl B IPUPOE.

MEINa KaK CONH BEICIINX KAPOOHOBBIX KHCIIOT, MX MOOIIEE AeiCTBHE.

OO61ras xapakTepucTuka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, qH-
U nojmcaxapuiabl). MoHocaxapuibl: TJIFOKO3a, (PpyKTO3a, rajgakrosa, pudo3a,
ne30KkcuprOo3a. OU3NUYECKUE CBOWCTBA U HAXOKIEHUE B Mpupoac. MOTOCHHTES.
XUMUYECKUE CBOMCTBA MIIOKO3bI: PEAKIIUU C YYACTUEM CITUPTOBBIX U aIbJETUTHOMN
IPyMNI, CIOMPTOBOE M MOJIOYHOKMCIOE OpoxeHue. [IpuMEHeHue TIIIFOKO3bI, €&
3HAUEHUE B JKU3HEICATEIBHOCTH Opranu3mMa. Jlucaxapuasl: caxapo3a, MajibTo3a
JakTo3a. BoccTranaBnuBaromye 1 HEBOCCTAHABJIMBAKOIIKAE AUCAXApUIbL. [ 'naponns3
aucaxapuioB. HaxoxaeHue B nmpupoae u npuMeHenue. [lommcaxapuasl: Kpaxmad,
IJIMKOTEH M Leuirono3a. CTpOCHHME MaKpOMOJEKYJ Kpaxmaia, TJMKOreHa W
HEJUTrONIO3bl.  DU3MYECKUE CBOWCTBA KpaxMaja M LEJUIKOJIO3bl. XUMHUYECKUE
CBOMCTBA KpaxMalia: THUAPOJIM3, KAYCCTBCHHASA PEaKUUsl C UOAOM. XHUMHUUYECKHUE
CBOMCTBA LECJUTFOJIO3BI. THAPOIN3, MOJIydeHUE 3(PUpPoB LEUroNIo3bl. [loHdarue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, ALICTATHBINA HIENK).



OKCIEPUMEHTAIBHBIE METOJBl M3YUYEHHUsS BEIIECTB W HMX MNPEBPALLCHUN:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJIEHCTBUE DTAHOJIA C HATPUEM,
OKMCJIEHHE DTHUIIOBOIO CHUPTA B &IBJACTH] HA PACKAIEHHON MEIHON IPOBOJIOKE,
OKHMCJICHUE STHIIOBOTO CHOUPTA JUXPOMATOM Kajius (BO3MOYKHO HCIIOJIb30BAHHE
BUJICOMATEPHATIOB), KAQUYECTBEHHBIC PEAaKUMKA HA adbACTUAbl (C THIPOKCHIOM
mmammuHcepeOpa(l) u  ruapokemaom  meau(ll)), peakums rMIEepuHa €
ruapokcuoMm meau(Il), xumuueckne CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTHI,
B3aMMOJCHCTBHE pacTBOpa IOKO3bI ¢ ruapokcuaom mean(ll), BzammopeiicTeue
Kpaxmayia ¢ MOJ0M, PELICHUE SKCIEPUMEHTANIBHBIX 3a1a4 1Mo TeMam «Cnuprel U
(denonb, «KapOoHOBBIE KNCTOTHL. CNOKHBIE 3(PUPBD».

A3oTcoaepxaiye OpraHu4ecKre CoeIMHEeHMS.

AMUHBI — OpPraHMYECKUE MPOU3BOAHbIE ammuaka. Kiaccu(ukanms aMuHOB:
an(PaTHYECKUE W apPOMATHYECKUE, TEPBUYHBIC, BTOPHYHBIE M TPETHYHBIC.
Crpoenue monekyi, odmas (popMmylia, U30MEpHs, HOMEHKIATypa U (PU3NUYECCKUE
CBOMCTBA. XMMHUUYECKOE CBOWCTBA M(PATUUECKUX AMUHOB. OCHOBHBIE CBOWMCTBA,
AJIKWINPOBAHAE, B3aUMOICHCTBHE NEPBUYHBIX AMHWHOB C A30THCTONM KHUCIJIOTOM.
Conu aKuIIaMMOHUSL.

AHWIMH — TIPEACTaBUTEIbL AMUHOB apoMaTudeckoro pspa. CrpoeHue
aHWIMHA. B3auMHOE BIMSHUE TPYIIIT aTOMOB B MOJIEKYJIC aHWIMHA. OCOOEHHOCTH
XUMHYECKAX CBOWCTB aHWIMHA. KadecTBEHHbIE peakumu Ha aHWwiMH. CrnocoObl
NOJyUYEHUsT M MPUMEHEHUE amu(paTHyecKuX amuHOB. [lollydeHHWE aHWIMHA W3
HUTPOOEH30J1a.

AMMHOKHMCIIOTEL. HOMeHKnaTypa u uzomepus. OTAENbHBIE TPEACTABUTENHN (-
AMUHOKHUCIIOT:  [JMOWH, ajnaHuH. @DOU3NYeCKhe CBOWCTBA  AMHUHOKHCIIOT.
XAMUYECKUE CBOMCTBA AMHHOKMCIOT KaK aM(pOTEPHBIX  OPraHUYECKUX
COCIMHEHMA, peakuus TMOJMKOHJACHCAMKA, O00pa30BaHUE TENTHIHOW CBS3H.
buonornueckoe 3HaueHUE aMUHOKHACTIOT. CUHTE3 M TUAPOJIA3 NENTUIOB.

benkn kak npupoassie noaumepsl. [lepBudyHas, BTOpUYHAsS W TPETUYHAS
CTPyKTypa O€nkoB. XWMHWYECKHE CBOHCTBA OCJKOB. THUAPOJW3, ACHATYpPALMS,
KQUECTBEHHBIC PEAKIIMK HA OCITKH.

OKCIEPUMEHTAIBHBIE METOJBl M3YUYEHUS BEIIECTB W MX MNPEBPALLEHUMN:
pacTBOpeHHE OENIKOB B BOJC, AcHATypauus OCJNKOB NMPH HArpeBaHWH, LBETHBIC
peakuuu Ha O€nKW, pEUHICHHE OKCINEPUMEHTAIBHBIX 3aJad [0  TeMaMm
«A30TCOIEpKAIIME ~ OPraHMYecKue  coeauHeHus» UM «Pacrmo3HaBaHue
OPraHUYECKUX COCTUHEHUIY.

BbicOKOMOJIEKYISIPHBIE COeIMHEHUS.

OCHOBHBIEC TOHATHSI XUMUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUIA: MOHOMED,
ITOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIMMEPU3ALINU, CPEIHASA MOJIEKYJIIpHAs



macca. OCHOBHBIC METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHECHUH —
NOJTUMEPHA3ALIMS U MTOJIMKOHICHCALIAS.

[Tonumepubie matepuansl. [lmacTmacchl  (MOJIMATHIICH, MOMUIPONUIIEH,
NOJUBUHUIXJIOPUA, TOMUCTHPOJ, MOJMMETHIMETAKPUATIAT, MOJUKAPOOHATHI,
NOJIMATUIIEHTEPEeTaNIaT). YTUIN3aIMs U NepepadoTKa MIACTUKA.

DnacTOMEPSI: HaTypaJIbHbIl  Kay4dyk, CUHTETUYECKHUE Kay4yKH
(OyTamMeHOBBIH, XJIOPONPEHOBBIN, M30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HarypanbHbIE (XJIOMOK, IEPCTh, WIETK), NCKYCCTBEHHBIEC (BUCKO32,
allETaTHOE BOJIOKHO), CHHTETUUYECKUE (KAPOH U JIABCAH ).

[Tomumepsl CHEIUATBHOTO Ha3HAYCHUS (Teduion, KEBJIap,
ANEKTPONPOBOASIIME MOIUMEPBI, OMOpa3naracMble MOJUMEPHI).

OKCIEPUMEHTANILHBIE METObl W3yUEHHMS] BEIIECTB M MX MPEBPAILCHUIA:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB, PEIICHUE OKCICPUMEHTAIBHBIX 3a1ady 1o TeMme «Pacrno3naBanne
TUIACTMACC U BOJIOKOH.

Pacu€THeie 3a1aun.

Haxoxxaenre MonekyasspHOd (OpMyYJIbl OPraHWYECKOTO COCIMHEHUS 10
MAacCOBBIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKICHHE
MOJICKYJIIPHON  (POPMYJIBI  OPraHUYECKOr0 COCAMHECHHUS MO Macce (00BEMY)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BEIIECTBA (Macce, 00bEMY) MPOIYKTOB
PEAKIMKM W/WIM MCXOJHBIX BEIIECTB, YCTAHOBIICHWUE CTPYKTYPHOH (QOpMYyJIbI
OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WM CIOCOOOB
NOJTyYEHUs, ONPEICICHUE O BbIXOAA MPOAYKTa PEAKIHMH OT TEOPETHUYECKH
BO3MOKHOTO.

MesKnpeaMeTHBIE CBA3H.

Peanuzaiius MeXMpeIMETHBIX CBSI3€H MPH U3YUYEHUH OPraHWYECKON XMMUU B
10 Kiacce OCYHIECTBIISIETCS 4YEPE3 MCIMOJIB30BAHME KaK OOLIMX €CTECTBEHHO-
HAYYHbIX TOHATUN, TaKk W TOHATHHA, MPUHATBIX B OTIENIBHBIX MPEAMETaxX
€CTECTBEHHO-HAYYHOIO UK.

OO1mme ecTeCTBEHHO-HAYYHBIE MTOHATHS: SBJICHUE, HAYUHbIN (DAKT, THIIOTE3A,
TEOpUs, 3aKOH, aHAIM3, CUHTE3, Kiaccuukanms, HAOIIOJCHUE, W3MEPEHUE,
SKCIEPUMEHT, MOJIENb, MOJCTUPOBAHUE.

duszuka: Marepus, aroM, OJJCKTPOH, TMPOTOH, HEHUTPOH, MOJEKYJIA,
SHEPreTUUYCCKUIA YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHUE
BEUICCTBA, (PU3MUYECCKHE BEIMUYMHBI, C€AWHULBI U3MEPEHUS, CKOPOCThb, SHEPIHf,
macca.

buosorus: kieTka, OpraHuMs3M, DSKOCHCTeMa, Ouocdepa, MeTaboIu3M,
HACJICICTBEHHOCTh, ABTOTPO(MHBIA M reTepoTpodHbId TUN NMHUTaHUsA, OpPOKECHHUE,



(hoTOCUHTE3, [AblXaHWe, 6enKku, Yrneesofbl, XWpPbl, HYKIENHOBblE KUCMOTbI,
(bepPMEHTHI.

Ceorpadusi: nonesHble MCKONaeMble, TOM/NBO.

TexHonorusa: nuueBble MNPOAYKTbl, OCHOBblI PaLMOHANbHOrNO MUTAHWUA,
Mool Me cpeacTBa, matepuasbl U3 UCKYCCTBEHHbLIX U CUHTETUYECKUX BOJIOKOH.

11 KN1ACC

ObWAA NHEOPITAHNYECKAA XNMWUA

TeopeTUYECKNE OCHOBbI XUMUN,

ATOM. CocTaB aTOMHbIX fep. XMMUYECKUIA anemeHT. 3oTonbl. CTpoeHue
3NEKTPOHHbIX 060104EK aTOMOB, KBaAHTOBbIE 4uC/a. DHEPreTUYECKNE YPOBHU U
noAypoBHU. ATOMHble opbuTann. Knaccnhmnkayms XMMmMYecKuUX 3fieMeHToB (s-, p-,
d-, f-anemeHTbl). PacnpegeneHne 3NeKTPOHOB MO aTOMHbIM  opbuTanam.
DNeKTPOHHbIE KOHUrypaunm aToMoB 3/1IEMEHTOB NMepBOro-4eTBEPTOro Nepnoaos
B OCHOBHOM M BO30Y>XAEHHOM COCTOSIHUM, 3MIEKTPOHHbIE KOH(Urypauum WUOHOB.
DNeKTPoOoTPULLATENIbHOCTb.

Mepnoanyeckunii 3akoH 1 lMNeproanyeckas cuMcTeMa XMMUYECKMUX 3IEMEHTOB
O.WN. Menpaeneea. CBf3b NepuoANYECKOro 3akoHa U lepuoanyeckoin CUCTEMBI
XMMUYECKNX  3/IEMEHTOB C COBPEMEHHOW TeOopuel  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTM U3MEHEHUSI CBOMCTB XUMUYECKMX 3/IEMEHTOB 1 06pasyeMbiX UMK
MPOCTbIX W  CNOXHbIX BeWecTB MO rpynnaMm W nepuogam. 3HauvyeHue
nepuogmyeckoro 3akoHa .. MeHpeneesa.

Xnmunyeckasa cBsisb. Buabl XMMUYECKON CBSA3N: KOBANEHTHasA, WMOHHas,
meTannmyeckas. MexaHU3Mbl 06pa3oBaHMA KOBa/JIEHTHOW CBS3N: OOMEHHbLIA U
[IOHOPHO-aKLENTOPHbIA. DHEPrUA N ANUHA CBA3N. [ONAPHOCTb, HanNpPaBeHHOCTL U
HacblLaeMOCTb KOBa/NeHTHOM cBs3W. KpaTHble cBA3W. BogopogHas CBs3b.
MeXMOeKyNsapHble B3aUMO4ENCTBUS.

BaneHTHOCTb W BaneHTHble BO3MOXHOCTM aToMOB. CBSi3b 3/IEKTPOHHOW
CTPYKTYPbl MOJIEKY/T C UX TEOMETPUYECKUM CTPOEHMEM (Ha NpuMMepe COoeANHEHWNI
31EMEHTOB BTOPOro nepuoaa).

MpeacrtaBneHne 0 KOMMNAEKCHbIX coefuHeHnsX. CocTaB KOMMIEKCHOrO MOHa:
KOMMeKcoobpasoBaTe/b, /NuUraHdbl. 3HavyeHMe KOMMNEKCHbIX  COeAMHEHWN.
[MoHATUE O KOOPAMHALMOHHON XUMUN,

Bewlectea MONEKYNAPHOrO W HEMOJIEKYNSAPHOTO  CTPOeHus.  Tunbl
KpUCTaNnIM4YecKnx pewéTok (CTPYKTYp) U CBOMCTBA BELLECTB.

MoHATME O AMCNepPCHbIX cucTeMax. VICTUHHbIE pacTBopbl. MNpeAcTasBnieHne o
KonnonaHblX pactBopaX. Crnocobbl BblpaXeHUA KOHLEHTpauuMyu pacTBOPOB:
mMaccoBsas [40Nd BelwlecTBa B pacTBope, MOMiApHas KOHUeHTpauus. HacblleHHbIe U
HeHacblLWeHHble pacTBOPbI, pacTBOPUMOCTbL. KpucTannornaparsl.



Knaccuukaums 1 HOMEHKIATypa HEOPraHUUYECKUX BEIIECTB. TpHUBHATIBHBIC
HA3BaHUS OTAECIBHBIX MTPEACTABUTENCH HEOPTaHUUECKUX BEILECTB.

Knaccuukanms XUMHAYECKAX PEAKLMI B HEOPTraHWYECKOW M OPraHMYECKOMN
XUMUHU. 3aKOH COXPAHEHUS MACCHI BEILECTB, 3aKOH COXPAHECHHs U NPEBPALLCHHUS
SHEPruM MPU XUMHUYECKUX peakuusx. TennoBbie 3PPEKTHl XUMUYECCKUX PEAKLIHIA.
TEepPMOXUMUYECKHAE YPABHEHUSI.

CKOpOCTh XUMHUYECKONH peaKluu, €€ 3aBUCUMOCTh OT Pa3IN4HbIX (PaKTOpOB.
['oMoreHHbBIe M TETEPOreHHBIE peakuuu. KaTanus u Karaam3aropsl.

OOpartumMbie U HEOOpaTUMBIEC PeAKIMK. XUMHYECKOE paBHOBecHe. KoHcTaHTa
XUMHUYECKOTO paBHOBeCUs. (DAKTOPBI, BIMAIOIIME HA MOJOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYPA, NABJIICHAE U KOHLUEHTPALMKU BEIIECTB, YYACTBYIOIIMX B
peakuuu. [Tpunuun Jle [larense.

OnektponuTryeckas auccoruaius. CuibHbIE W CIA0bIE  JICKTPOIUTHI
Crenenp muccoumanmu. Cpena BOAHBIX PACTBOPOB. KHCIOTHAs, HEWTpasbHAas,
uienoyHas. Bomopoansiii nokazatens (pH) pactBopa. I'maponus coneii. Peaknum
WOHHOTO OOMEHA.

OKHCIIMTENBHO-BOCCTAHOBUATENIbHBIE  peakuuu.  CTEneHb  OKHUCIICHUS.
OxkuciuTens M BOCCTAHOBUTENb. [IpOLECCHl OKHMCIIEHHMS W BOCCTAHOBJICHUS.
BaxHelinme OKHCIUTENIM W BOCCTAHOBHUTENM. METOA 3IEKTPOHHOTO OaaHca.
DJEKTPOJIA3 PaCTBOPOB U PACIIIaBOB BEILECTB.

OKCIEPUMEHTAIBHBIE METOABl M3YYECHMS BEIIECTB M WX MPEBPALLICHMIA:
Pa3NOKEHHUE TMEPOKCHMIA BOAOPOJA B MNPUCYTCTBHM KATAIM3aTOPa, MOIECIA
KPUCTAIMYECKHUX PEIETOK, MPOBEACHUE PEAKIMA HOHHOTO 0OMEHA, ONPEACIICHUE
Cpenbl PACTBOPOB C TNOMOIIBID WHAMKATOPOB, W3YUYEHUE BIIUSHUS PA3IMUHBIX
(paKTOpPOB HA CKOPOCTh XUMHWYECKOHW PpEaKIMKW M MOJIOKCHHE XHMHYECKOIO
PaBHOBECHSI.

Heoprannuyeckasi Xumusl.

[Tonoxxenne HemeTamioB B llepuoamyeckoil  CUCTEME  XMMHUYECKHUX
anemeHToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHUS UX arOMOB. DHU3MUECKHe
CBOICTBA HEMETAIOB. AJIJIOTPONHS HEMETAIOB (HA MPUMEPE KUCIOPOAA, CEPHI,
docdopa u yriaepoaa).

Bomopon. Tlonydyenue, (pU3MUYeCKue W XUMHYECCKUE CBOWCTBA: PEAKIUU C
META/UIAMM W HEMETAJIAMM, BOCCTAHOBMUTENIBHBIE  CBOMCTBA. [ MApWABL
TOIUIMBHBIE JIIEMEHTBHIL.

["ayorensl. HaxoxxaeHue B mpupoie, cnocoObl MONyYeHHs], (PU3HYECKUE W
XUMUYECKME CBOMCTBA. [ alIOr€HOBOAOPOABI. BaKHEHIIME KUCIOPOACOAEPKALLINAE
COCIMHEHMSI TAJIOTCHOB. JIabOpaToOpHBIE W MPOMBILUICHHBIE CITOCOOBI MOMYUYEHUS
raJIoreHoB. [ [puMEHEHNE TAIOr€HOB U UX COCIMHEHUN.



Kucnopon, o30H. JlaboparopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJYYEHUS
kuciopoaa. duU3MUECKUe U XUMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOPOAA U
030Ha. OKCUIBI ¥ IEPOKCUIBL.

Cepa. Haxoxaenue B OpPUPOAE, CHOCOOBI MOJMy4YEHUs, (PU3UYECKUE U
xumuyeckue cpoiictBa. CepoBojmopond, cynbguabl. Oxcua cepoi(1V), okcua
cepbl(VI). CepHucras u cepHas KHCJIOTHI W uX coyid. OCOOCHHOCTH CBOWCTB
cepHOM KUCITOTHL. [IpuMeEHeHne cephl U €€ COCTUHEHUH.

Azor. Haxoxnenue B mpupoae, cnocoObl MOMy4YeHUs, (PU3NYECKUE W
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUIBL. OKCUIBI a30Ta. A30TUCTAas U a30THAs
KHACTIOTHI ¥ X cOJI. OCOOEHHOCTH CBOMCTB a30THOM KUCNOTHL. [IpumeHeHue azora
U €T0 COCAMHECHUN. A30THBIE YIOOPEHHSI.

®docdop. HaxoxneHwe B mpupoje, CnocoObl MOIydeHUs, (PU3NYECKUE U
xumudeckue cBoiictBa. Dochuasl u pochun. Oxcuawsl pocdopa, ochopHas
kuciota u €€ comu. [lpumenenue ¢ochopa v ero coeauHeHWd. DochopHbIe
yI00pEHUSL.

Yrnepoa, HaxOXKIEHUE B OPUPOAC. AJUIOTPONMHBIC  MOAM(UKALINH.
duznuecKue W XMMUYECKME CBOWCTBA MPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraepoaoMm. Okcua yrepoaa(ll), oxeun yranepona(IV), yrojibHas kuciora u €€
conu. AKTUBUPOBAHHBIM yroiib, aacopOuus. @DyinepeHsl, rpadeH, yriaepoaHbie
HaHOTPYOKkH. [IpuMEeHEHnE MPOCTHIX BELIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €T0
COCIUHEHU.

Kpemuuii. Haxoxnenue B mpupoie, cnocoObl MOSyueHHs, (Ppu3nyeckue u
xuMuyeckue cpoiictBa. Okcupa kpemHusi(1V), KpemHHeBass KHUCI0TA, CUIMKATHI.
[TpumMeHeHEe KpeMHUS U €ro coemHeHuid. CTEKI0, €ro NOAYYEHUE, BUIbI CTEKIIA.

[Tonoxenne mMetaiioB B [lepuoanueckoit cucteMe XMMUUECKUX SJIEMEHTOB.
OcOOCHHOCTH CTPOCHMS DJICKTPOHHBIX O00JI0YEK aroMoB MeTauioB. OOmue
¢usnueckue cBoiicTBa MeTaioB. [IpUMEHEHHE METAIOB B OBITY U TEXHHUKE.
CrinaBsl METAIIOB.

ONEKTPOXUMHYECKUI  psl  HanpsbkeHwid  MetauioB.  OOmme  crnocoObl

NOJTYYCHHS METAJUIOB: THIPOMETATUTY PrHys, NUPOMETATLTYPIHUS,
anekTpoMeTayprus. [loHsatne o koppo3um MeTaioB. CrnocoObl 3amuThl OT
KOPPO3HH.

OOwas xapakrepucTuka MeTauioB [A-rpynmel lepruoanueckoil CHCTEMBI
XUMHYECKAX JJIEMEHTOB. Harpuii u kanmii: mnonyuyeHue, QU3NYECKUE W
XUMHYECKHE CBOWCTBA, TPUMEHEHHE MPOCTHIX BEILECTB U UX COCAUHEHU.

OOwas xapakrepuctuka metaioB [[A-rpynmel [lepuoanueckoil cucTeMsl
XUMHYECKAX OJJIEMEHTOB. Marnuii W KaJlbUWi: MOJy4eHUE, (PU3HYECKHUE U
XUMHAYECKHE CBOWCTBA, NPUMEHEHUE IMPOCTHIX BEIIECTB W WX COCAUHEHUM.
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUS!.



AJIOMUHUWH: MOy4YeHHE, PU3NYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHE
OPOCTOrO BEIIECTBA W €ro COCAMHEHWH. AMQOTEpHBIE CBOICTBA OKCHIA M
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI AITFOMUHUSI.

OOmwast xapakTepucThka MeTauioB noOo4HbIX noarpynn (b-rpymm)
[TeproarUECKON CUCTEMBI XUMHYECKUX AJIEMEHTOB.

OU3AYECKUE U XUMHUUYECKUE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCHUabl U
ruapokcubl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel U auxpomartsl, UX
OKHUCJIUTENIbHBIE CBOMCTBA. [[0JlyueHHE U IPUMEHEHHE XPOMA.

OU3NUECKUE Y XUMHUYECKUE CBOMCTBA MapraHia U €ro COCAUHCHUM.
Baxneiinme coenmnennss Mmapranua(ll), mapranna(IV), wmapranua(VI) w
mapranua( VII). [lepmanranar kanusi, €ro OKUCIUTENBHBIE CBOWCTBA.

OU3AYECKUE U XMMHAYECKHE CBOMCTBA JKEE3a U €ro CoeauHeHuil. OKCUBbL,
ruapokcunpl U commm skeneza(ll) u xenesa(lll). [TonyueHne u npuMeHEHHE Kene3a
M €r0 CIUIABOB.

OU3NYECKUE U XUMHUUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonyuenue u
MPUMEHEHUE MEIU U €€ COCIUHEHUM.

[lmHK: monyueHue, (PU3NYECKUE W XUMHUUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JA U TUAPOKCHIA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne
IUHKA U €r0 COCIUHCHUM.

OKCIEPUMEHTAIBHBIE METOJABl M3YYEHUsS BEIIECTB W KX IPEBPALICHUMN:
u3ydyeHue oOpaslloB HEMETAJIOB, TOpeHHe cepbl, (ocdopa, kenae3a, MarHus B
KHCIIOPOJE, M3YYCHHE KOJUIEKIMU «MeTamel M CIUIaBbD), B3aMMOJCHCTBHE
LICJTIOYHBIX W IIEJI0YHO3EMENBHBIX METAIJIOB C BOAOW (BO3MOKHO HMCIIOJIB30BAHHE
BUJICOMATEPHATIOB), B3aUMOJACHCTBUAE IIMHKA W JKEJIE€3a C PACTBOPAMHU KHUCJIOT U
LIEJIOYEH, KAYECTBEHHBIE PEAKIIMA HA HEOPTaHWYECKUE AHUOHBI, KATUOH BOAOPOA
M KATHMOHBl METAIOB, B3aUMOACHCTBUE THAPOKCHUIOB AMOMUHHS M LMHKA C
pacTBOpPaMH KMCIIOT M LIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 33134 110 TEMaM
«["anorennly, «Cepa u €€ coemuHeHUs», «A30T U Pochop U MX COCAUHEHUS,
«MeTanel TIaBHBIX NOATPYIID, «MeTamibl MOOOYHBIX MOATPYIII.

XuMHS U KU3Hb.

Pone xuMun B 00€CTIEYEHUH YCTOWYMBOTO Pa3BUTHs yenoBedyecTBa. [loHsATHE
O HAy4YHbIX METOJAX IIO3HAHMS W METOJOJIOTMA HAYYHOIO MCCIIEIOBAHUS.
Hay4Hble NIPUHLIKIBI OPraHA3aA0UH XUMUYECKOTO MPOU3BOACTBA. [[pOMBILIIIEHHBIE
crocoObI MOMYYCHHS BAKHEHIINX BEIIECTB (HA MPUMEPE MPOM3BOACTBA aMMHUAKA,
CEPHOM KMCHOTHI, METaHOIIA). [[pOMBILIIEHHBIE CIOCOOBI MOIYYEHHUST METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYIKAKOIIECH CPelbl U €ro MOCIEACTBUSL.
Ponb xumun B 00€CIIEUEHUN SHEPTETUYECKOM O€30MaCHOCTH.

Xumuss #W  300poBbe yenoBeka. JlexkapcTBeHHble cpenctBa.  [lpaBuna
MCITOJIb30BAHMS JIEKAPCTBEHHBIX MPenaparoB. Pone XUMKUK B Pa3BUTUU MEIULUHEIL.



XWMHS TUIIA: OCHOBHBIC KOMIOHEHTHI, MUIIECBBIE 100aBKU. Ponbk XuMun B
00€eCTEYeHNH NUIIEBOH OE€30MAaCHOCTH.

Kocmernueckne m mnapdromepnbie cpenctBa. beitoBas xumus. [lpaBuna
0€30MacHOr0 MCMOJIB30BAHUS TPENaparoB OBITOBOW XUMUM B TOBCEIHEBHOM
YKU3HU.

XWUMHS B CTPOMTENIBCTBE. BAKHEHIIME CTPOUTENIBHBIE MATEPUAIBI (LIEMEHT,
O€TOH).

XuMUsSL B CEIIbCKOM X03sCTBE. OpraHMYeCcKne U MUHEPAIbHBIE yIOOPEHUS.

CoBpeMEHHBIE KOHCTPYKLIMOHHBIE MAaTEPHAIIbI, KPACKH, CTEKIIO, KEPAMHMKA.
Marepuains! 11 3NEKTPOHUKH. HaHOTEXHOIOT MK,

PacuérHeie 3anaun.

Pacuétel: Maccel BeniecTBa MM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEUIECTBA, Macce WA 00BbEMY OJHOrO M3 YYACTBYIOINUX B PEAKIHMU BEUIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CJIH OJHO W3
BEUICCTB MMEET MPUMECH, MacChl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakumu, €clii OJHO M3 BEUIECTB JAHO B BUAEC PacTBOpPA C ONPEACNEHHON
MacCOBOMl JOJIEA PACTBOPEHHOTO BEIIECTBA, MACCOBOM HOJIM W MOJISSPHOM
KOHLICHTpPAlMy BELIECTBA B PACTBOPE, AOIM BBIXOAA MPOAYKTA PEAKLIMH OT
TEOPETHYECKU BO3MOKHOTO.

MesKnpeaMeTHBIE CBA3H.

Peanuzanmss MEXKIOPEIMETHBIX  CBA3€H NOpPH  M3y4YCHHMHM OOmIeH U
HEOPraHW4eCcKol XuMHuM B 11 Kacce OCYLIECTBISAETCSA YEPE3 UCTIONIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, MPUHITHIX B OTACIIBHBIX
MPEAMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOwmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: SIBICHUE, HAYYHBIA (DaKT, runoresa,
TEOPHs, 3aKOH, aHAIN3, CUHTE3, KIACCH(PUKALMS, MEPUOAUYHOCTb, HAOIIOACHUE,
MU3MEPEHHUE, IKCIIEPUMEHT, MOJIEIb, MOJIECTUPOBAHME.

Ou3nuKa: Marepus, MHUKPOMHD, MAaKPOMHUP, AaTOM, 3JIEKTPOH, NPOTOH,
HEHUTPOH, UOH, U30TOMBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUUECKANA YPOBEHb,
BEUICCTBO, TEJNO, OOBEM, arperaTHOE COCTOSHUE BEUICCTBA, WICAJIBHBIA ras,
(pU3NYECKUE BEIMUNHBI, €IMHULBI U3MEPEHUS, CKOPOCTh, SJHEPTHS, MaCCa.

buosnorus: knetka, opranusM, skocucteMa, ouocdepa, MeTaboanu3M, MaKpo-
Y MUKPOBJIEMEHTHBI, OCTIKH, KAPBI, YIJIEBObI, HYKJIIEUHOBBIC KUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK 3HEPTUU B HIKOCUCTEMAX.

['eorpadus: MUHEpPAJBI, TOPHBIE MOPOBI, MOJIE3HBIE UCKONAEMBIE, TOTTUBO,
PECYPCHI.

TEeXHONMOrMs: XUMHYECKAsT TPOMBILUICHHOCTh, METAILUIYPrus, CTPOUTEIIBHBIE
MaTEpUAIIbl, CEIIBCKOX03IMCTBEHHOE MPOU3BOACTBO, MUILEBAS MPOMBILIEHHOCTb,
(hapMaLleBTUUECKAsT ~ MPOMBILIJICHHOCT, ITPOU3BOACTBO KOCMETHYECKUX



NPENaparoB, MPOU3BOACTBO  KOHCTPYKLMOHHBIX — MAaTEPUAJIOB,  AJIEKTPOHHAS
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



[JIAHUPYEMBIE PE3VYIJIbTATEI OCBOEHMA ITPOI' PAMMBI 1O XUMHWH
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

B COOTBETCTBHM € CHCTEMHO-IAEATEIIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI NpEeAMETa «XHMHS» HA YPOBHE CPEIOHETO
o0mero oOpa3oBaHMsl BBIACICHBI CIEAYIOHMIME COCTABJSIOUIME. OCO3HAHWE
O0Oy4arOUIMMHUCS POCCUICKONH TIpakIaHCKOW WACHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOATENBHOCTH M CAMOONPEACIICHUIO, HATMYNE MOTHBALIMA K
OOy4YEHUIO, TOTOBHOCTb M CIOCOOHOCTH OOYYarOIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOLIECTBE TNPABWJIAMM W HOPMaMW TMOBEACHHUS, HATUYHC
PABOCO3HAHUS, SKOJIOTUYECKOH KYJBTYPBI, CIIOCOOHOCTh CTABUTH LIETH U CTPOUTH
JKU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE  pPE3yNbTATBl OCBOEHUS MpeaMeTa «XUMHS»  OTPakKaroT
Cc()OPMUPOBAHHOCTh ONBITA TO3HABATENILHOM M NPAKTUYECKOH ACATETBbHOCTH
oOyyaromuxcst B MPOLEcce peaan3aniu 00pa3oBaTeIbHON ACSITETbHOCTH.

JIMYHOCTHBIE ~ PE3yNbTATBl OCBOEHUS MpeaMeTa «XUMHS»  OTPakKaroT
Cc()OPMUPOBAHHOCTh OMNBITA TO3HABATEILHOM M MPAKTHUYECKOH JAEATEIBHOCTH
oOy4Jaronmxcsi B MPOLECCEe peaau3aiui 00pa3oBaTEIbHON AEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIIMTAHMS

OCO3HaHUsl 0OYYAIOIMMHKCS CBOMX KOHCTUTYLMOHHBIX MPAB U O0S3aHHOCTEHH,
YBKCHHS K 3aKOHY M MPABONOPSAIKY;

OPEICTABICHUS O COLMAIBHBIX HOPMax M TNPaBHAJIAX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPU CO3JAHUH
Y4€OHBIX MPOCKTOB, PEIICHWM YUYEOHBIX M TMO3HABATEIBHBIX 3a7a4, BBHIMOJIHCHUN
XUMHYECKHX SKCTIEPUMEHTOB;

CHOCOOHOCTH TMOHWUMaTh W TMPUHUMAaTh MOTHBBI, HAMEPECHHS, JIOTHKY W
apryMEHThI IPYTUX TPHA aHAIU3E PA3JIMYHBIX BUIOB YUEOHOH NEATENBHOCTH;

2) IaTPpUOTHYECKOr0 BOCIIUTAHUS

LEHHOCTHOTO OTHOIIECHWUST K MCTOPHYECKOMY M HAyYHOMY HACJIEOMIO
OTEUYECTBEHHON XUMUH,

YBOKCHHUS K TPOLECCY TBOPYECTBA B OOIACTH TEOPUM W MPAKTUUYECKOTO
NOPUJIOKEHUST XWMHH, OCO3HAHMSI TOrO, 4YTO JAHHBICE HAYKH €CTh PE3yJIbTar
JUIATENBHBIX ~ HAOMOJICHUH, KPOMOTIMBBIX SKCIEPUMEHTAJIBHBIX  MOMCKOB,
NOCTOSTHHOTO TPyJa YYEHBIX U TPAKTUKOB,



WHTEPECA W TO3HABATEIBHBIX MOTHMBOB B TOJYYEHUH M MOCIEIYIOMIEM
aHasM3e MHQPOpPMALMK O MEPEAOBBIX JOCTHXKECHUSX COBPEMEHHOM OTCUECTBEHHOM
XUMHH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TOBEICHMS,

CIOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3aHHBIC C XUMUYECCKUMH SIBIICHUSIMM,
¥ IPUHAMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBCHHBIE
HOPMBbI A IEHHOCTH,

TOTOBHOCTH OLEHUBATh CBOE MOBEACHWE M TMOCTYNKH CBOMX TOBAPUUICH C
NO3ULMI HPAaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMSI TOCIEACTBUN
NOCTYIIKOB,

4) popMupoBaHUSA KYJIbTYPbI 310POBbA:

NOHMMAHWS LEHHOCTEH 310poBOro H 0Oe3omacHoro obpasa >KHU3HM,
HEOOXOMMOCTH OTBETCTBEHHOIO OTHOLICHUS K COOCTBEHHOMY (PH3MYECKOMY W
NCUXUYECKOMY 3[I0POBBIO;

coOroicHUs TpaBuil O€30MacHOro OOpalleHust ¢ BEHIECTBaMU B OBITY,
ITOBCEAHEBHOM KU3HU, B TPYIOBOW AEATEIILHOCTH,

NOHMMAHWS LEHHOCTH NPABWJI WHAMBUAYAJIBHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYaLUsIX, YTPOXKAIOUINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHWsI MOCIEACTBUA W HENPUSITHAS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS
AJIKOT0J1s, HAPKOTHKOB, KYPEHHUS ),

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-MCCIIEI0BATENbCKON
JESATEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOH M JIPYrMX BHIAX
JESITENBHOCTH,

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE B PEIICHWM MNPAKTUYECCKUX 3a1ad
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI),

MHTEPECA K MPAKTUYECKOMY M3YUYEHHIO MPOQECCHIl pa3aIMvyHOro poaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHUS K TPYLy, JIIOAAM TpyJa W pe3yjabTaraM TPYIOBOH HEATEILHOCTH,

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WMHIMBUAYAIBHOW TpPacKTOPUU
oOpazoBanusi, Oyayuieii mpodeccur W peaiu3ald COOCTBEHHBIX KU3HECHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) SK0JIOrMYECKOr0 BOCITUTAHHUSA:

SKOJIOTMYECKH LENECO00PAa3HOr0 OTHOUICHUST K MPUPOJE KAK HMCTOYHUKY
CYIIECCTBOBAHMS KU3HH HA 3EMJIC,

NOHMMAHUS T00AIBHOTO XapakTepa SKOJIOTMYECKHX MPoOJieM, BIMSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHAE TPUPOIHOM M COLIMATBHON CPEIbI,



OCO3HAHUS HEOOXOJUMOCTH HCIOJB30BAHUS JOCTHKCHUA XUMHHM  JUIS
PELICHNS BOIIPOCOB PALMOHAIBHOTO IPUPOIOIOIBE30BAHNS,

AKTUBHOTO HENPUATHS ACUCTBUH, TPUHOCAIIMX BpPEd OKPYKAFOLIEH
OPUPOHOM Cpele, YMEHMsI MPOTHO3WPOBATH HEOJArOMPHUITHBIE 3KOJOTUYECKUE
MOCJIEACTBUS MPEANPUHAMAEMBIX IEHCTBUI U IPEAOTBPALIATE WX,

HATUYMS Pa3BUTOTO dKOJOTHYECKOTO0 MBILIJIEHUS, SKOJTOTHYECKON KYIBTYPHIL,
OIIBITa JNEATEIIBHOCTH SKOJIOTHYECKON HaNpPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIbHONW, KOMMYHUKATUBHONW W COLMAIBHOM
MPAKTUKE, CIHOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSATH HWACOJOTHU
xemo(poduu;

7) UEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY VYPOBHIO Pa3sBUTHA
HAyKW U OOIIECTBEHHON MPAKTUKH,

MOHUMAHUsl COCHU(PUKM XUMHM KaK HayKd, OCO3HAaHUS €€ poiau B
(OpPMHUPOBAHUYU PALMOHAIBHOTO HAYYHOI'O MBINIIEHUS, CO3JaHUU [IEJIOCTHOTO
OPEICTABICHAS 00 OKPYXAKOLIEM MUPE KaK O €IMHCTBE MPHUPOJbI U YEIIOBEKA, B
MO3HAHWUW MPUPOJHBIX 3aKOHOMEPHOCTEH W PpEUIECHUM MPOOJIeM COXpPaHEHUS
MIPAPOJTHOTO PAaBHOBECHS,

yOSKAEHHOCTH B OCOOOM  3HAUMMOCTH XMMUU UII  COBPEMEHHOM
UWBAIN3AIAA. B €€ TYMAHHUCTHYECKOW HANPABJICHHOCTA W BAKHOW POIM B
CO371aHMM HOBOW 0a3bl MaTEpPHAILHOH KYJIbTYPbl, B PEUHICHUH TIOOATBHBIX
npo0JeM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPhEBOM, DHEPreTHYECKOM,
MUIIEBON M DKOJIOTMYECKOM O€30MaCHOCTH, B PA3BUTHKM MEAMIIMHBI, 00CCIICUECHUN
YCIIOBHIl YCOEMIHOTO TPYAA U 3KOJOTMYECKH KOM(MOPTHON KM3HU KKIOTO YJICHA
0OIIIeCTRA;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: TOHUMAHHUSA CYIIHOCTA METOHOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH MCIOJIb30BAThH
NOJTy4aeMble 3HAHUS U aHAJIM3a U OOBICHEHUS SIBIICHUHA OKPY>KAIOIIET0 MUpa U
MPOUCXOMISIINX B HEM U3MECHEHUM, YMEHHUS ieJiaTh 000CHOBAHHBIE 3aKIIOUEHUS HA
OCHOBE HAy4YHbIX (PAKTOB M MMEKIMUXCS JaHHBIX C [EJIBI0 MOJTYyYEHUs
JIOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTH CAMOCTOSITENTBHO HCIIOJIB30BaTh XUMUYECKHE 3HAHUS IS
peLICHHs MPOOJIEM B PEAIBHBIX KM3HEHHBIX CUTYaIUsIX;

MHTEPECA K ITO3HAHUTO, NCCIIE0BATEILCKON AEATEIBHOCTH,

FOTOBHOCTA W CIIOCOOHOCTH K  HENPEPhIBHOMY  00pa3oBaHUID W
caMmo00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH [0 XUMUU B
COOTBETCTBHUHM C KU3HECHHBIMH MOTPEOHOCTIAMH,

MHTEPECa K OCOOCHHOCTIM TPyJa B Pa3IMuHbIX cepax mpodecCHOHATBbHOM
JEATEIILHOCTH.



METAIPEIMETHBIE PE3YJ/IBTATBI

MeTanpeaMeTHbIE PE3YJIbTaThl OCBOCHUSI MPOTPAMMBI MO XMMHH HA YPOBHE
cpenHero o01ero o0pa3oBaHus BKIOYAKOT:

3HaUMMble Ui (OPMHPOBAHHMSI ~ MHUPOBO33PECHUS  OOYYaAKOIIUXCS
MEXIACUMIUTMHAPHBIEC (MEKIPEAMETHbIC) OOUICHAYYHBIE TIOHATHS, OTPAKAFOLINE
LEJIOCTHOCTh HAYYHOW KapTHHBI MHpPAa M CHEHU(PUKY METOAOB TO3HAHWSA,
UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaxX (MaTepHsi, BELICCTBO, SHEPTHs, SIBJICHHE,
OPOLECC, CUCTEMA, HAYYHBIA (PaKT, MPUHLMUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPUsl, HCCIEA0BAHUE, HAOMIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHUBEPCATIbHBIC YYeOHBIE ACHCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), 00ecneYnBaroIIne (opmMupoBaHue (YHKIMOHATBHON
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMN O0YYarOMIMXCS,
CHOCOOHOCTh o0yJarommxcs UCMOIb30BATh OCBOCHHBIE

MEXIUCUUIUIMHAPHBIC, MAPOBO33PCHUECKUE 3HAHMS UM YHUBEPCAIBHBIE YUYECOHBIC
JEUCTBHS B ITIO3HABATEIILHON W COLMATIBHON ITPAKTHKE.

MeranpeaMETHBIE PE3YIAbTAThl OTPAXKAKOT OBIAACHUE YHUBEPCAIBLHBIMH
y4eOHBIMA  TIO3HABATEIIbHBIMM, KOMMYHUKATHBHBIMH M PETYJISATUBHBIMH
JEUCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbBIC Y4eOHbIEC AelCTBHUSA

1) 6a3oBbIe JIOTH4YECKHE ICIICTBUS:

CaMOCTOSITENILHO  (POPMYJIMpOBaTH W AKTYaIM3UPOBaTh  MPOOIEMY,
paccMmarpuBarh €€ BCECTOPOHHE,

ONMPEAETATh LEAN ACITENIbHOCTH, 3a/aBas MNapaMeTPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YIBTAThI ACATEILHOCTH C OCTABJICHHBIMU LEJISIMH,

UCMOJIb30BaTh NPHA OCBOCHHM 3HAHWWA MPHEMBI JIOTHYECKOTO MBILUICHUS:
BBIICTISAT XAPAKTCPHBIC MPU3HAKM MOHSATHIA M yCTAHABIMBATH WX B3aUMOCBSI3b,
MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS UIsl OOBICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUH,

BBHIOMpATh OCHOBAaHUS W KPUTEPUM I KJIacCM(PUKALMKA BEIIECTB U
XAMWYECKUX PEAKLINIA,

YCTAHABJIMBATHh TMPUYMHHO-CICACTBEHHBIE CBS3M MEXKIY HW3Y4acMbIMU
SIBJICHUSIMU

CTPOMTH JIOTHYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, NEAYKTHBHBIE, TIO
AHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYIMPOBATH BBIBOIBI M 3AKITIOUECHUS,

OPUMEHSTh B MPOLIECCE MO3HAHUS MCIOIb3YyEMBIE B XUMHHA CHMBOJIMUYCCKHE
(3HAKOBBIE ) MOJIENH, MPEOOPA30OBBIBATH MOJACTBHBIC MTPEACTABICHHS — XUMUYECKUAN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (OpMysa, YpaBHEHME XHMHYECKON



PEAKIMKM — MPU PELICHWM YYEOHBIX IMO3HABATEIBHBIX W NPAKTHYECKHAX 3a/ad,
NPUMEHATHh HA3BAHHBIE MOJCIBHBIC MPEACTABICHUS ISl BBISBJICHUS XaPaKTEPHBIX
NPU3HAKOB M3YYaEMBIX BEUICCTB U XMMHUYECKAX PEAKLIUN.

2) 0a30BbIC HCCJICI0BATEIbCKHE ACHCTBHA:

BIIAJCTh OCHOBAMHM METOAOB HAYYHOTO MO3HAHWS BEIIECTB M XUMHYECKUX
PpEeaKIuii;

(opMyIMPOBATH LENH U 330a41 UCCIICAOBAHMS, UCIOJIb30BATh TOCTABIICHHBIC
U CaMOCTOATENBHO CQPOPMYIMPOBAHHBIE BOMPOCHI B KA4E€CTBE HMHCTPYMEHTA
NO3HAHWS W OCHOBBI [T (POPMHPOBAHMS TMHOTE3BI MO MPOBEPKE MPABHILHOCTH
BbICKA3bIBAEMBIX CYKACHHUI;

BIAJCTh HABBIKAMHM CAMOCTOSITENIBHOTO TJIAHUPOBAHWUS M TPOBCIACHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOMIOIATh 34 XOI0M
IPOLECCa, CAMOCTOSATENIBHO MPOTHO3MPOBATh €ro pe3ysibrar, (OpMYJIMPOBATH
0000LIEHHS ¥ BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIICIOBAHHS,
COCTaBJIAThH OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npruoOpETaTh OMBIT YYCHWYECKOW HKCCIENOBATENIbCKOW W MPOCKTHOM
JESATEILHOCTHA, TPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
NOUCKY METOJOB PEIICHUS TNPAKTHYECKHUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MO3HAHUSI.

3) pabora ¢ uapopmanueii:

OPUEHTHPOBATBCS B PA3IMYHBIX MCTOYHHMKAX WHpOpMaMK (HAY4YHO-
NOMYJISIpHAsE JTATEPATypa XUMHYECKOTO COACPKAaHMs, CIPABOYHBIE MOCOOHS,
pecypcbl MHTEpHETA), aHATM3WPOBATh MH(DOPMALMIO PA3IMYHBIX BUAOB U (hopm
NPEICTABICHUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTH U
HEMPOTHBOPEUYMBOCTE;

(OopMyIMPOBATh 3aMPOCHl U MPUMEHATH PA3JIMYHBIC METOJBI MIPH MOMCKE U
orbope wuHpoOpMaIMK, HEOOXOAUMON Il  BBINOJIHEHUS Y4YEOHBIX — 3a1a4
ONpeACICHHOTO TUIIA,

npuoOpETaTh OMBIT HKCMOJB30BAHUS WH(OPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U PA3JIMYHBIX MTOUCKOBBIX CUCTEM,

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAIBHYXO  (HOpPMYy  TPEACTABICHUS
uH(popManuu (Cxembl, TpadpuKh, AUarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE),

WCIOJIb30BAaTh HAYYHBIA SI3bIK B KAYECTBE CpeAcTBA Npu  paboTe cC
XUMHYECKOH MHQPOPMALME: TNPUMEHATh MEXNPEAMETHbIE ((PHU3MYECKHE W
MaTEMATHYECKHE) 3HAKA U CUMBOJIBL, (POpMYJIbI, a0OpEBUATYPBI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HAITIAAHOCTH.

KoMmyHHKaTHBHBIE YHHBEPCAIbHbBIC Y4eOHbIe AeiiCTBUS:



3a/1aBaTh BOMPOCHI MO CYIECTBY 0OCYKIAEMOM TEMBI B XOA€ TUAJIOTrA W/ UK
JUCKYCCUH, BBICKA3bIBaTh UJIEH, (OPMYIUPOBATH CBOU MPETOKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIIOKEHHOM 3a1a4;

BBICTYIIATh C TPE3CHTalMEll pPEe3yNbTaToOB TMO3HABATEIBHON NEATEILHOCTH,
MOJTYUYEHHBIX CAMOCTOSTENILHO MM COBMECTHO CO CBEPCTHUKAMHU TTPU BBHITIOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTHYECKONH padOoThl MO MCCICIOBAHUIO CBONCTB
M3ydaeMbIX BEIICCTB, peau3alii Y4eOHOTO MPOoeKTa, U (JOPMYIUPOBATH BHIBOIbI
o pe3yjbTaTaM TPOBEAEHHBIX HCCIICIOBAHMM MYTEM COTJIACOBAHMS TO3UIMKA B
X0J1¢ 00CYKACHUS 1 OOMEHA MHEHUSIMH.

PeryasiTuBHbIC YHHBEPCATbHBIC Y4eOHbIE NeliCTBUS:

CaMOCTOSITENIBHO IIJIJAHUPOBATH M OCYIIECTBISTH CBOK IO3HABATEIBHYIO
NESATENBHOCTD, ONpeneNsass €€ Lenu M 3aJadyd, KOHTPOIMPOBATH M MO MEpPE
HEOOXOMMOCTH  KOPPEKTHPOBATh MpeaaracMblii  aJirOpuT™M  AEHCTBUI  TipH
BBITIOJITHCHMHA YYEOHBIX W MCCIECAOBATENIbCKAX 3a7a4, BbIOMpaTh Hauboee
3¢ eKkTHBHBIA cMOCO0 WX pelieHHWs ¢ YYETOM MOJMYYEHHMsS] HOBBIX 3HAHWH O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX,

OCYILIECTBIIATh CAMOKOHTPOJIb JEATEIbHOCTA HAa OCHOBE CaMOaHaju3a |
CaMOOLICHKH.

IHPEJIMETHBIE PE3YJIbTATHBI

[TpenMeTHbIC Pe3yabTaThl OCBOCHMS MTPOrPaMMBbI IO XUMHMH Ha YIITyOJIEHHOM
YPOBHE Ha YPOBHE CPEAHEro oO0mEero oOpa3oBaHMs BKJIIOYAIOT CHEHU(PUUECKHE
JUTs y9eOHOTO MpeaMeTa « XUMHUs HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBHI
M0 OCBOCHHWIO, MHTEPIPETAIIMN U TIPeoOpa3OBaHUIO 3HAHUM, BUBI ACATCILHOCTH
MO MOJYYCHWIO HOBOTO 3HAHMS M MPUMEHEHWIO 3HAHWH B Pa3IUYHBIX YIEOHBIX
CUTYaIUAX, a TAKOKE B PEATbHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX ¢ XUMUEH. B
nporpaMMe MO0 XWUMHUH TIPEIMETHBIC Pe3yJbTaThl MPEACTaBICHBI MO TroAaM
U3yUCHMUS.

10 KUIACC

[IpenMeTHbie pE3yJbTaThl  OCBOCHUS Kypca «OpraHvdeckas Xumush
OTPaKAIOT:

c(hOPMUPOBAHHOCTL MPEACTABJACHUN: O MECT€ W 3HAYCHUHM OPraHUYeCKOM
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 00ECIMEUYEHUU YCTOWUYUBOTO
Pa3BUTHSI YEIOBEUECTBA B PEUICHUM MPOOJIEM SKOJOTHUYECKOM, SHEPrEeTHUECKONH 1



NUIICBOM O€30MaCHOCTH, B PAa3BUTHH MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB,
HOBBIX WUCTOYHUKOB SHEPIUH, B obecneyeHnn PALMOHAIBHOTO
NPUPOJIONOIB30BAHUS, B (POPMUPOBAHMM MUPOBO33PEHUST W OOLICH KYJIbTYpPHI
YeJIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U TPUPOIHOM cpene;

BJIAJICHUE  CHUCTEMON  XMMHWYECKAX  3HAHWWA, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAOIINE TOHIATHS — XUMUYECKUI SJIEMEHT, aTOM, SIAPO M 3JIEKTPOHHAsS
o0oynouka aroma, s-, p-, d-aTOMHBIE OpOWTaNM, OCHOBHOE M BO30OYKIAEHHOE
COCTOSIHMS ~aToma, THOpuAM3anvs aTOMHBIX OpOWTajeh, WOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCICHHS, XUMUYECKasi CBA3b,
MOJIb, MOJIIPHAsl Macca, MOJIIPHBINA 00BEM, YIIIEPOAHBII CKENET, PYHKIMOHAIBHAS
Ipynma, paaukang, CTPYKTYPHbIE (GOpMYJbl  (Pa3BEPHYTHIC, COKPALIEHHBIE,
CKEJIETHBIE), M30MEPUSl CTPYKTYPHAs M NOPOCTPAHCTBEHHAs (IeOMETPHYECKAs,
ONTUYECKAs), HM30MEPBI, TOMOJIOTMYECKHANA psA, TOMOJOTH, YIJIEBOAOPOIBL,
KHACTIOPOZI- M a30TCOACPIKAIINUE OPTraHUYECKHE COCAMHCHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAMHECHHS, TEOPHUH, 3aKOHBI
(mepuommyecknii 3akoH J[. M. MenneneeBa, TEOpHs CTPOCHUS OPraHUYECKUX
BeuiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHCHHS
W TPEBPALCHUS DSHEPrUM MPH XHMHYECKUX PEAKLUAX), 3aAKOHOMEPHOCTH,
CUMBOJIMYECCKUI S3BIK XMMHWHU, MUPOBO33PEHUYCCKUE 3HAHUS, JIC)KALIME B OCHOBE
NOHWMAHUS MPUYUHHOCTA U CUCTEMHOCTH XWUMHYECKUX SIBJICHUH, MPEICTABICHHS
0 MEXaHW3MAX XUMHUYECKHX PEaKUWH, TEPMOAMHAMMYECCKMX WM KHHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKAHUs, O B3AMMHOM BIIMSIHAM aTOMOB W TPYII aTOMOB
B MOJIEKYJaX (MHIYKTUBHBIA W Me30MepHBbIA 3 dekTrl, opuentantol [ u 11 pona);
(haKTONIOTUYECKNE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJIYYEHHUHM W OE30MACHOM
UCIOJb30BAHNN BAKHEHMIIMX OPraHUYECKUX BEIICCTB B OBITY WM MPAKTUYECCKOMN
JESATEIbHOCTA ~ YEJIOBEKA, OOIIMX  HAyYHbIX  MPUHIMIAX  XUMHUYECKOTO
POM3BOJCTBA (HA MPUMEPE MPOU3BOICTBA METAHOJIA, MEPEPAOOTKH HEPTH);

C()OPMUPOBAHHOCTh YMEHWI: BBISBISATH XAPAKTEPHBIC MPU3HAKKA MOHSITHIA,
YCTAHABIIMBATh MX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIINE MOHATUS TPU
OIMCAHUU COCTaBA, CTPOCHUS U CBOMCTB OPraHNYECKUX COCTUHEHMIA,

c(POPMUPOBAHHOCTh YMEHUIA:

WCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIi COCTABJIICHUS MOJICKYJISIPHBIX W
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHMYE€CKUX
BEIICCTB,

COCTaBJISATh YPABHEHHSI XMMHUYECKUX PEAKUMHA M PACKPBIBATH MX CYLIHOCTb!
OKHMCIIUTEIBHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMI  MOCPEACTBOM  COCTABJICHUS
ANIEKTPOHHOIO OajlaHca H3THUX pEeakuuid, peakumid HMOHHOTO OOMEHAa MyTEM
COCTaBJIEHUS X TIOJHBIX U COKPAIEHHBIX MOHHBIX YPABHECHUH;



W3rOTABIIMBATH MOJEIM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIsl WILTIOCTPALAA
WX XUMHAYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOPMUPOBAHHOCTHL YMEHHIA: yCTaHABIMBATH MPUHAMJICKHOCTh M3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO KX COCTABY W CTPOCHUID K ONPEACIEHHOMY
KJIAcCy/Tpynne COEAUHEHWH, JaBaTb WM HAa3BaHHWS 10 CHUCTEMATHYECKON
HoMmeHkatype (IUPAC) v npuBoauTh TPUBHAJILHBIC HA3BaHUS JIS OTIACIbHBIX
NPEICTABUTENICH OPraHMYECKUX BEUIECTB (3TWIEH, aUETUIICH, TOJIYOJI, MIIHLEPHH,
ATWJICHIJIKONb, (EHON, (OPMaNbACTHA, auCTANbICIHA, AlETOH, MYypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJI0Ta, CTEAPUHOBAs, OJIEMHOBAS, MATbMUTHHOBAS KUCIIOTHI,
[JIALWH, aJlaHuH, MaJibTo3a, (PPyKTO3a, aHWJIWH, TUBUHWII, U3OIMPEH, XJOPOMPEH,
CTHPOJI U IPYTHE),

C()OPMUPOBAHHOCTL YMEHUS ONPEACHATh BHUJ XUMHYECKOH CBS3M B
OPraHUYEeCKUX COCIUHCHUSX (KOBAJICHTHAsT W WOHHAs CBiI3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b),

Cc(hOPMUPOBAHHOCTHL YMEHUS MPUMECHSTH TOJIOKEHUSI TEOPUHM CTPOCHUS
oprannyeckux BemectB A. M. Bytneposa At 0ObsICHEHHS 3aBUCUMOCTH CBOWCTB
BEUICCTB OT MX COCTABA U CTPOCHHSI,

C()OPMUPOBAHHOCTH ~ YMEHHMI  XapakTepu3oBaThb  COCTAB,  CTPOECHHE,
(U3MYECKME M XUMWUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTEICH pa3IMYHbIX
KJJACCOB OPraHUYECKHUX BELICCTB. AJKAHOB, LUKIIOAIIKAHOB, AJIKCHOB, AJIKAJIUEHOB,
JIKWMHOB, apOMAaTHYECKUX YIJIEBOJOPOAOB, CIHMPTOB, aJbACTUAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CJIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN 1
AMUHOB, AMHWHOKHCIIOT, OENKOB, YIJIEBOAOB (MOHO-, M- W TOJIMCAXaPHJIOB),
WUTFOCTPUPOBATh ~ TEHETUYECKYI0  CBS3b  MEXKIY  HUMU  YPaBHEHUSIMH
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIUA C HWCHOJIb30BAHUEM CTPYKTYPHBIX
hopmy,

c(hOPMUPOBAHHOCTHL YMEHUS TMOATBEPXKIATh HAa KOHKPETHBIX MPUMEPAX
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHUYECKUX COEAUHEHUNA OT
KPaTHOCTH W TUMA KOBAJICHTHOM CBSI3H (G- M M-CBSI3W ), B3AMMHOTO BJIMSHUSI aTOMOB
Y TPy aTOMOB B MOJICKYJIAX

c()OPMUPOBAHHOCTh YMEHHS XapPAKTEPU30BaTh HCTOYHHUKH YTIIEBOJIOPOAHOIO
Chipbst  (HE(Th, TPUPOJHBIA Tra3, Yrojib), CHOCOOBI €ro nepepadoTKu U
MPAKTUYECKOE TPUMEHEHUE POAYKTOB MEPEPadbOTKH,

c(hOPMUPOBAHHOCTL BJIAJICHUS CUCTEMON 3HAHUH O €CTECTBEHHO-HAYYHBIX
METOJAX MO3HAHWs — HAONIOACHUW, U3MEPEHUHN, MOACIUPOBAHNM, SKCIICPUMEHTE
(peaJTbHOM W MBICJIEHHOM ) U YMEHUS TPUMEHSTH 3TU 3HAHMS,

c(hOpMHUPOBAHHOCTh yMEHUS MPUMEHSTH OCHOBHBIC onepanuu
MBICJIUTECJIGHON JIEATEIbHOCTH — aHaJlu3 W CUHTE3, CpaBHEHWE, O000OILIEHUE,



CUCTEMATU3ALMIO, BBISIBICHUE NMPUYMHHO-CIICICTBEHHBIX CBS3CH — U M3YUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUI,

c()OPMUPOBAHHOCTh YMEHUI: BBISBJISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHWH C
MOHATUSAMU M TPEACTABICHUAMHM APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JUIS
0onee OCO3HAHHOIO MOHMMAHHS CYHIHOCTH MAaTepUAIBHOIO E€OMHCTBA MHPA,
MCIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHWYECKOW XUMUM IJi1 OOBICHCHHS W
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO ITPUPOY;

C()OPMUPOBAHHOCTh YMEHHWIA: TPOBOJUTH PaCUYETBl MO  XUMHYECKAM
(GopMysiaM ¥ YpaBHEHUSIM XHUMHUYECKUX PEAKLIMNA C UCHOIB30BAHUEM (DPUBHUYECKUX
BEIMYMH (Macca, OOBEM Ta30B, KOJIMYECTBO BEIIECTBA), XaPaKTEPU3YIOIIUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI. PACUETHI MO HAXOXKACHUID XUMHUYECKON
(opMyJibl BEHIECTBA MO HM3BECTHBIM MACCOBBIM AOJSAM XUMHYECKHUX 3JIEMEHTOB,
OPOAYKTAaM CrOpPaHMs, MJIOTHOCTH ra3000Pa3HBIX BEIIECTB,

c()OPMUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATh, AHATM3UPOBATH U OLICHUBATh
C TMO3MLMHA  DKOJIOTUYECKOM  O€30MacHOCTH  MOCHEACTBUSL ~ OBITOBOH M
MPOU3BOACTBEHHOM JIEATEILHOCTH YEJOBEKA, CBSI3aHHOW ¢  mepepaboTKOM
BEILECTB, UCMOJIb30BATh NOJIYYCHHBIC 3HAHUS Il IPUHATHS TPAMOTHBIX PELICHUN
npoOJiEM B CUTYalMsIX, CBSI3AHHBIX C XUMUEI;

c()OPMUPOBAHHOCTb YMEHHWH: CAMOCTOSTENIBHO IUIAHUPOBATh W MPOBOAUTH
XUMHYECKANA SKCIEPUMEHT (TMOJYYEHUE W W3YYCHHE CBOWCTB OPraHWYeCKUX
BEIIECTB, KAYECTBEHHBIC PEAaKUMHU YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB U
KHCJIOPOACOAEPKAIIAX OPraHUYECKUX BEILECTB, PEIICHUE SKCIEPUMEHTAJIBHBIX
3aa4 MO PACMO3HABAHWIO OPTaHMYECKHUX BEIIECTB) C COOJIFOICHUEM TPABUII
Oe3omacHOro oOpallleHust ¢ BEWIECTBAMU W Ja0OPaTOpHbIM  000PYIOBAHUEM,
(GopMynupoBaTh LEAb WCCICAOBAHUS, TMPEACTABIATh B PANIMYHOA  Qopme
PE3YJIBTATHI SKCIIEPUMEHTA, AHATM3UPOBATH ¥ OLICHUBATH UX JTOCTOBEPHOCTH,

c()OPMUPOBAHHOCTh YMEHUIA:

coOJIr0/1aTh TPABKIIA YKOJOTHYECKH 1EJIECO00pa3HOro MOBEACHUS B OBITY W
TPYJOBON JEATEIIBHOCTH B LENSAX COXPAHEHUS CBOETO 310POBbS, OKPY KAKOLICH
MPUPOIAHON CPEIBI U JOCTHXKEHUS €€ YCTOWUMBOIO PA3BUTHS,

OCO3HABaTh OIACHOCTb TOKCHUYECKOIO JCHCTBUS HA JKMBBIE OPraHU3MBbI
ONPEACIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs CMBICH nokasarens [1JIK;

AHAIM3UPOBATH LENECOO0OPA3HOCTh MPUMEHEHUSI OPraHMYECKUX BEIIECTB B
NPOMBILIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLIEHHS PUCK-TTOJIB3A,

c(hOPMUPOBAHHOCTH YMEHUNA: OCYHIECTBJIATh IICJICHAMPABICHHBIN MOUCK
XUMHYECKOH MH(OPMALMK B Pa3JIMYHbIX UCTOYHUKAX (HAY4YHAs U yU4eOHO-HAy4YHas
JUTEpaTypa, CPeaCcTBa MaccoBOi mH(popmanuu, UHTEPHET U APYTUE), KPUTHUECKH
aHAJIM3UPOBATh XUMUYECKYHO MH(OPMaLMIO, IepepadaTeiBaTh €€ W UCIOJIb30BATh
B COOTBETCTBHUH C IMOCTABJICHHOHN y4eOHOI 3a1aucii.



11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAKAIOT:

c(hOPMUPOBAHHOCTh MPEACTABJICHUNA: O MATepUAJILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBJICHWUH MPUPOJbLI, O MECTE M 3HAYCHUHU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK W €€ pPoju B 0OCCICUEHUH YCTOMYMBOIO
Pa3BUTHS, B PEIICHUM NPOOJIEM 3KOJOTMYECKOW, SHEPreTUYECKOM W MUIICBOM
0€30MacHOCTH, B PA3BUTHUM MEAMIIMHBI, CO3JAHMM HOBBIX MaTEpPHAJIOB, HOBBIX
WCTOYHHUKOB SHEPIrvM, B OOECHECUYEHUH PAlMOHAIBHOIO MPUPOIONOIL30BAHMS, B
(GOpPMHUPOBAHUM MHPOBO33PCHHUSIT M OOIIEH KYJBTypPhl YENOBEKA, a TaKxKe
AKOJIOTUYECKA OOOCHOBAHHOTO OTHOMICHHS K CBOEMY 3J0POBbIO M MPUPOAHOM
cpene,

BJIAJICHUE  CHACTEMON  XUMHMYECKMX  3HAHUW, KOTOpas  BKIIFOYACT:
OCHOBOITOJIATAKOIINE TOHATUS — XUMHUYECKHU DSJIEMEHT, aToM, SIp0 aroma,
W30TOMBI, AJIEKTPOHHAS 000JI0UKA aToMa, S-, p-, d-aTOMHBbIE OpOUTAJIA, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHMSI aToMa, THOpuaM3aius aTOMHBIX OpOWUTajcH, WOH,
MOJICKYJIa, BaJICHTHOCTb, AJICKTPOOTPHUIIATEIBHOCTh, CTEMNEHb  OKHUCJICHHS,
XUMUYECKass CBA3b (KOBAJICHTHAs, WOHHAS, METAJIMYECKAs, BOJOPOHAs),
KpUCTA/UTMYECKAs PEMIETKA, XUMUYECKas PEaKlus, PACTBOP, BJICKTPOJIUTHI,
HEDJICKTPOJIUTHL, AJICKTPOJUTUYECKAs JUCCOIMAIUs, CTENEHb JAUCCOLMAIINM,
BOJOPOJHBIA TOKA3aTellb, OKHCIUTENb, BOCCTAHOBUTEND, TEIUIOBOH 3 (deKT
XUMUYECKOH pEaKIMK, CKOPOCTh XUMUUYECKON PEAKIIUN, XUMUUYECKOE PABHOBECHE,
TEOPUM M 3AKOHBI (TCOPHUS AICKTPOJIUTHYECCKON NUCCOLMALNU, MEPUOTAYECKUAMA
3akoH JI.M. MenaeneeBa, 3aKOH COXPAaHEHHUsI MACChI BELIECTB, 3aKOH COXPAHCHUS U
MPEBPAICHUS] SHEPTUM NIPH XUMUYECKUX PEAKIUSAX, 3aKOH MOCTOSHCTBA COCTaBa
BCIIECTB, 3aKOH JACUCTBYIOIIMX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMUHU, MHPOBO33PECHUECKUE 3HAHMS, JIGKAIMME B OCHOBE TIMOHUMAaHUS
OPUYAHHOCTA W CUCTEMHOCTM  XUMHWYECKHUX  SIBJICHUH,  COBPEMEHHbBIC
MPEACTABIICHUAST O CTPOCHUM BEIIECTBA HA aTOMHOM, HMOHHO-MOJICKYJSIPHOM H
HAJMOJICKYJISPHOM  YPOBHSIX, TMPEACTABJICHUS O MEXaHU3MaxX XHUMHYECKUX
peakuuidi, TEPMOAMHAMMYECKUX W  KUHETMYECKUX  3aKOHOMEPHOCTSIX WX
MPOTECKAHUS, 0 XUMHUYECKOM PABHOBECHM, PACTBOPAX M JUCHEPCHBIX CHCTEMAX;
(haKTOJIOTMYECKUE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJYYCHHH W O€30MaCHOM
UCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKUX BEIICCTB B OBITY M MPAKTHYECKON
JEATENBHOCTA  YEJOBEKa, OOmMX  HAy4YHBIX  MPUHOUOAX  XUMHYECKOTO
MPOU3BO/ICTBA,

c(hOPMUPOBAHHOCTh YMEHWH: BBISBISATH XapPaKTCPHbIC MPU3HAKWA TMOHSATHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS TPH
OMHUCAHWK HEOPTAaHMYECKUX BEIIECTB U UX MPEBPALLCHUIA;



c()OPMUPOBAHHOCTE YMEHUS HCIIOJIB30BATh XUMHUYECKYI0 CHUMBOJIMKY MJIst
cocTtaBineHuss (GOpMYyJl BEIIECTB M  YPABHEHUH  XMMHUYECKMX  PEaKLUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHbIE HA3BaHUST OTACIBHBIX
BELLECTB;

c()OPMUPOBAHHOCTH YMEHHUSI OMPEACTIATH BAIECHTHOCTh M CTENECHb OKUCIICHUS
XUMHYECKHAX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECCKOW CBS3M (KOBAJCHTHAS,
WOHHAsA, METAJUIMYECKas, BOAOPOAHAS), THUN KPUCTAUIMYECKOH  PEIIETKA
KOHKPETHOTO BEILECTBA,

c()OPMUPOBAHHOCTh YMEHHUS OOBIACHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJA XUMWYECKOW CBS3M W THUIMA KPUCTAIMYECCKOH PEETKH, OOMEHHBIA W
JOHOPHO-AKICNITOPHBIA MEXaHW3MbI 00PAa30BaHUS KOBAJICHTHO!H CBSI3H,

c()OPMUPOBAHHOCTh ~ YMEHMWH:  KJIacCH(PUUIMPOBATh:  HEOPraHWYECKHE
BELICCTBA M0 UX COCTABY, XMMHYECKUAE PEAKMK MO PA3IMYHBIM MPU3HAKAM (YHCITY
¥ COCTAaBY PEarMpyrolIMX BELIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, U3MEHECHUIO
CTCMCHEH OKHCICHUS DJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO Karajausaropa W
JPYTUE); CAMOCTOATENBHO BBIOMPATh OCHOBAHUS M KPUTEPUM ISl KIIacCH(PUKALINK
MU3YYaeMBIX BEIIECTB U XUMUYECKUX PEAKLUiL;

c()OPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPHOIMYECKOrO 3aKoHa /.
H. Menaeneesa 1 JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOLIY0, OOBSICHUTEIBHY O
Y TIPOTHOCTHYECKYIO (DYHKIUH;

Cc()OPMUPOBAHHOCTh YMEHHWH. XapaKTepPU30BaThb DJJIEKTPOHHOE CTPOCHHE
aTOMOB WM HOHOB XHUMHUYECKHUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
[lepuoanyeckoit  cucremer 1WA MenaeneeBa,  UCHONB3YS  MOHSATHS
«IHEPrETUYECKUE YPOBHWY, «3HEPIETUUYECKUE TMOAYPOBHM», «S-, p-, d-aTOMHBIC
opOuTanMy, «OCHOBHOE M BO30Y>KIEHHOE SHEPIeTUUYECKUE COCTOSIHHS aTOMay,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHWYECKHX 3JIEMEHTOB M MX
coeauHeHni 1o mnepuomaM u rpynnaMm Ilepmommueckoit cucremer J[. U.
MenaeneeBa, BaJ€HTHbIE BO3MOXXHOCTA aTOMOB JJIEMEHTOB HAa OCHOBE CTPOCHUS
WX 3JIEKTPOHHBIX 000JI0YEK;

c()OPMUPOBAHHOCTh YMEHHMIA:  XapakTepu30BaTh (OMUCHIBaTh) OOMIME
XUMHAYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEP)KIATH
CYILLIECTBOBAHUE TEHETUYECKON CBA3M MEXKIY HEOPraHMYECKUMH BEILECTBAMU C
ITOMOLLBIO YPABHEHUI COOTBETCTBYOIIMX XUMUYECKUX PEAKLIMNA;

C()OPMUPOBAHHOCTH YMEHHUS PACKPBIBATh  CYINHOCTh.  OKHCIMTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMIA MOCPEICTBOM COCTABIIEHUS AJIEKTPOHHOrO OajaHca
ATUX PEaKUWii;, peakuuii MOHHOrO OOMEHA MyTEM COCTABIEHUS WX TOJHBIX U
COKpPAII€HHBIX  WOHHBIX  YPaBHEHWI,  peakuid  TUAPOJIM3A,  PEaKLHil
KOMIUIEKCO0Opa30BaHusl (Ha NTPUMEPE THAPOKCOKOMIUIEKCOB IUHKA W AJTFOMHUHHS ),



Cc()OPMUPOBAHHOCTb YMEHHUS OOBICHATH 3aKOHOMEPHOCTHM MPOTEKAHWUS
XUMHYECKAX PEAKUMH C y4ETOM MX JHEPreTHUYECKHX XAPAKTEPUCTHK, XaPAKTEP
U3MEHEHUS CKOPOCTM XHMMMYECKOH PEAaKIMM B 3aBUCHMOCTH OT Pa3jMYHbIX
(haKTOPOB, a TAKKE XAPAKTEP CMEIIECHUS XMMHYECKOTO PABHOBECHSI MO BIUSHUEM
BHEIIHUX Bo3AciicTBuid (mpuHnmi Jle [larense);,

C()OPMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh XHMHUYECKHUE PEAKLMH,
JeKalMe B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHUSI CEPHOM KHCIOThI, aMMHAaKa,
o0lMe HayyHble MPUHLMIB XWMWYECKUX MPOU3BOJCTB, UEIECOOOPA3HOCTh
NPUMEHEHUS HEOPraHMYECKUX BEIICCTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUst COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMUPOBAHHOCTL BJIAJICHUASI CUCTEMON 3HAHWI O METOAaX HAy4YHOIO
NO3HAHWS SIBJICHUNA NOPHUPOABI — HAONIOACHUE, HM3MEPEHUE, MOJCIMPOBAHMUE,
SKCIEPUMEHT (PEAJIbHBIA M MBICIICHHBIH ), HCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHUSI TPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTATEHOM MCCIICOBAHUH BEILIECTB
U Uil OOBACHEHUS XUMHUYECKHX SIBJICHHN, MMCIOIMIMX MECTO B MNPUPOJE,
NPAKTUYECKOHN ACATEIBHOCTH YETOBEKA U B IOBCEAHEBHOM KU3HU,

c()OPMUPOBAHHOCTh YMEHHSI BBISBJISTh B3aUMOCBSI3b XUMUYECKUX 3HAHWH C
NOHATUSIMA W MPEACTABICHUSMHU IPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB JUIs
0onee 0CO3HAHHOTO MOHUMAaHUSI MAaTEPUATIBHOTO €IMHCTBA MHPA,

C()OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHL. € HCIOJIB30BAHHEM
NOHATUNA «MaccoBasi JOJsl BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHLICHTPALMSY;
MacChl BEIIECTBA WM 00bEMA ra3za Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wi 00BEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLUM BEIIECTB; TEIUIOBOTO 3(hdekTa
PEAKIMK;, 3HAYEHUS BOJOPOIHOTO IMOKA3ATENsl PaCTBOPOB KHCIOT M LICIIOYEH C
W3BECTHOM CTENEHBIO JUCCOLMAIIMKM, MacChl (00bEMA, KOJIMYECTBA BEIIECCTBA)
NPOAYKTA PEAKLMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BUAC PacTBOpa C
ONMPENECNEHHON MaCCOBOM J0JICH pacTBOPEHHOrO BEIIECTBA WU JAAHO B U30BITKE
(MMEeT MPUMECH), MOJM BBIXOAA MPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHWH
ra3os;

c()OPMUPOBAHHOCTh YMEHWH: CAMOCTOSITENIbHO TUIAHUPOBATH W MPOBOAUTH
XUMHYECKAA  SKCIEPUMEHT  (MPOBEACHHE  pEakuMid  MOHHOrO  OOMEHa,
NOJATBEP)KICHUE KQUECTBEHHOTO COCTaBa HEOPraHMYECKUX BEILECTB, OMPENCICHHE
Cpelbl PACTBOPOB BEUICCTB C NOMOLIBK) HMHIMKATOPOB, W3YUYEHUE BIMSHUS
pa3nuuHBIX  (PAKTOPOB HA  CKOPOCTh  XUMHMYECKOHW  peakuuu, PpPEUICHHE
SKCIECPUMEHTANBHBIX 33a7a4 1o TemMam «Mertauby u  «Hemeramne»y) ¢
COONIOICHAEM TTpaBWJT OE30MacHOro OOpalllCHUsI ¢ BEIECTBAMM M JTAOOPATOPHBIM
obopynoBaHueM, (GopmMyaupoBaTh 1EAb  UCCIACAOBAHUS, NPEACTABISTH B
Pa3NAYHON (opMeE PE3yabTaThl SKCIEPUMEHTA, aHATM3WPOBATH W OLECHUBATh WX
JOCTOBEPHOCTB;



c()OPMUPOBAHHOCTH YMEHUI: COOMIOAATH MPaBUJa MOIb30BAHUS XUMUAYECKOM
nocyoil u jaboparopHbiM  O00OPYJOBAHUEM, OOpalIEHUsT C BEIICCTBAMHU B
COOTBETCTBUM € WHCTPYKIUSMH TO BBITOJHCHHUIO JIAOOPATOPHBIX XUMUUYECKHUX
OMBITOB, JKOJIOTMYECKH LENECO00pPa3HOro TMOBEACHUS B OBITY W TPYIOBOM
JEATENBHOCTA B LEJSIX COXPAHEHUs CBOErO 3J0POBbS, OKPY>KAKOIICH MPUPOIHON
Cpenbl W JOCTHXKEHMS €€ yCTOMYMBOIO pa3BUTHS, OCO3HABATH OIACHOCTH
TOKCUYECKOTO JICHCTBUS HA >KABBIC OPraHU3MBI OMPEICIEHHBIX HEOPTraHUUCCKUX
BELIECTB, MOHMUMAas cMbICT nmokasaress [1K;

c(hOPMUPOBAHHOCTH YMEHWA: OCYHIECTBJIATL IICJICHAMPABIICHHBIN TMOUCK
XUMUYECKOH nH(OpPMAIMKU B PA3IMYHBIX UCTOYHUKAX (HAyYyHAs U y4eOHO-HayYHAas
JUTEpaTypa, CPeaCcTBa MaccoBOi mHpopmanuu, UHTEPHET U APYTUE), KPUTHUECKH
aHAIM3UPOBATh XUMUYECKYI0 MH(pOpMaIuio, nepepadaTeiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MOCTABJICHHON yueOHOM 3a1aueid.



TEMATWYECKOE NMNJ1IAHNPOBAHWE

10 KNACC
KonnyectBo 4acos
Ne HanmeHoBaHue pa3fenoB N Tem ONeKTPOHHbIE (LMD POBLIE)
KoHTpoOnbHbIE MpakTnyeckue
n/n nporpaMmmel Bcero o6pasoBaTe/libHble pecypchl
paboThbl paboThbl

Pasgen 1. TeopeTVI‘-IeCKVIe OCHOBBbI OpFaHMHECKOVI XNMUNN

AKnacc
httos://www.vaklass.ru/p/himiia/10-
klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-
khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217

MpeaMeT opraHMYecKon xumuun. Teopus
11 CTPOEHMA OpPraHNYecKnxX CoegnHEHNn A. 8 0 0
M. ByTneposa

WToro no pasgeny 8

Pasgen 2. Yrnesofopogsbl

AKnacc
httDs://www.yaklass.ru/D/himiia/10-
MpegenbHble YrneBoAopoabl — ankaHbl, klass/uglevodorody-
LUKnoanKaHsbl 6579439/alkany-fizicheskie-i-
khimicheskie-svoistva-poluchenie-
i-primenenie-6890485

AKnacc
httos://www.vaklass.m/p/blmiia/10-
HenpegenbHble YyrneBofOpOAbl: afiKeHbl, 14 0 1 klass/uglevodorody-
anKagneHbl, aiKuHbI 6579439/alkeny-strukturnaia-i-
prostranstvennaia-izomeriia-
nomenklatura-6890486

AKnacc
httDs://www.yaklass.ru/D/himiia/10-
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2.2

2.3 ApomaTtuyeckue yrnesogopoasl (apeHsbl) 8 0 0
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-strukturnaia-i-prostranstvennaia-izomeriia-nomenklatura-6890486
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-strukturnaia-i-prostranstvennaia-izomeriia-nomenklatura-6890486
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-strukturnaia-i-prostranstvennaia-izomeriia-nomenklatura-6890486
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-strukturnaia-i-prostranstvennaia-izomeriia-nomenklatura-6890486
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-strukturnaia-i-prostranstvennaia-izomeriia-nomenklatura-6890486
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880

MpuUpoaHbIE NCTOYHUKIM YTNEBOAOPOLOB U

2.4 4
nx nepepaboTka

2.5 FanoreHnpon3Bo4HbIE YI1EBOLOPOLOB 4

WToro no pasgeny 35

Pa3gen 3. Kucnopojgcogepxxawime opraHu4eckne coeguHeHuns

3.1 Cnuptbl. ®eHonN 1

KapboHuUNbHbIE COEAMHEHNSA: anbiernibl
3.2 N KeTOHbl. KapboHOBbIE KNCMOTHI. 21
CnoxHble athupsbl. Xunpbl

3.3 Yrnesofbl 9
WToro no pasgeny 41

Pasgen 4. A3oTcofepxXalliue opraHMyYeckKne coeiMHEH NS

41 AMWHbI. AMWHOKUCNOTbI. Benkn 12

klass/uglevodorodv-
6579439/arenv-svoistva-
poluchenie-i-primenenie-6912880

AKnacc
https://www.vaklass.ru/p/himiia/10-
klass/uglevodorodv-
6579439/pererabotka-nefti-i-
okhrana-okruzhaiushchei-sredv-
6899731

Yun.py

AKnacc
https://www.vaklass.ru/p/himija/10-
klass/spirtv-fenolv-
6580873/mnoaocatomnve-spirtv-
etilenalikol-alitcerin-65 82929

AKnacc
https://www.vaklass.ru/p/himija/10-
klass/aldegidv-ketonv-karbonovve-
kislotv-6780279/ualevodorodv-
spirtv-aldegidv-karbonovve-
kislotv-6780277

Yun.py

AKnacc
https://www.vaklass.ru/p/himija/10-
klass/azotsoderzhashchie-


https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421

WToro no pasgeny

Pasnen 5. BbICOKOMOEKYNAPHbIE COEAUHEHUNA

51 BbICOKOMONEKYNSAPHbIE COeMHEHNS

WToro no pasgeny

OBWEE KONMMYECTBO YACOB IO
MPOrPAMME

12

102

soedineniia-
6852270/aromaticheskie-aminv-
anilin-6851421

AKnacc
https://www.vaklass.ru/p/himiia/10-
klass/vvsokomolekuliamve-
soedineniia-vms-
6880782/0snovnve-poniatiia-vms-
reaktcii-polimerizatcii-i-
oolikondensatcii-6880783


https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

11 KNACC

HavnmeHoBaHMe pasfenoB n Tem
Ne n/n
nporpamMmel

Pa3pgen 1. TeopeTu4yeCcKne OCHOBbI XUMUN

CTpoeHune aToMa. Neprnogmnyeckni
3aKOH K1 Nepuognyeckas cuctema

11
XUMnyecknx anemeHtos . U.
MeHpeneesa
12 CTtpoeHue Bewectsa. MHoroobpaswue
' BELLECTB
13 XNUMUYecKne peakummu

MToro no pasgeny

Pa3gen 2. HeopraHmnyeckasa xmmus

2.1 HemeTtannsbl

KonnyectBo yacoB

Bcero

u

19

39

31

KoHTpoNbHbIE
paboThbl

MpakTnyeckue
paboThbl

ONeKTPOHHbIE (LM pPOBLIE)
o6pasoBaTesibHble pecypchbl

AKnacc
httDs://www.vaklass.ru/D/himiia/11-
klass/osnovnve-poniatiia-i-zakonv-
khimii-6931691/sostoianie-i-
raspredelenie-elektronov-v-atome-
d-orbitali-6931775

HAKnacc
https://www.vaklass.ru/p/himiia/11-
klass/khimicheskaia-sviaz-i-
stroenie-veshchestva-
6927604/zavisimost-fizicheskikh-
svoistv-veshchestv-ot-tira-
kristallicheskoi-res -6926176

AKnacc
https://www.vaklass.ru/p/himiia/11-
klass/khimicheskaia-kinetika-
6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznvm-
priznakam-6964758

AKnacc
https://www.vaklass.ru/p/himiia/11-


https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-kristallicheskoi-res_-6926176
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/kachestvennye-reaktcii-na-aniony-7276637

2.2 MeTannsl

MToro no pasgeny

Pasgen 3. XMusg n XunsHb

MeTo/bl NO3HAHUA B XUMUKU. XUMUA U
XXWN3Hb

31

WToro no pasgeny

OBLWEE KOJTMYECTBO YACOB IO
MPOrPAMME

23

54

102

klass/kharakteristika-nemetallov-
7269055/kachestvennve-reaktcii-
na-anionv-7276637

HAKnacc
httDs://www.vaklass.ru/D/himiia/11-
klass/kharakteristika-metallov-
7200709/0bshchaia-kharakteristika-
metallov-ia-iiia-aruDD-7183916

AKnacc
https://www.vaklass.ru/p/himiia/11-
klass/kharakteristika-metallov-
7200709/zhestkost-vodv-i-sposobv-
ee-umensheniia-7228154


https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/kachestvennye-reaktcii-na-aniony-7276637
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/kachestvennye-reaktcii-na-aniony-7276637
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/kachestvennye-reaktcii-na-aniony-7276637
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIA YYEHUKA

» Xumusi, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepenun B.W., J/Ipo3nos
A.A., Jlynun B.B.; moa penakuueii Jlyanna B.B., O0uiecTBo ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO « IPODAY; AkumoHepHOE 0011ecTBO «M31aTenbeTBO
«IIpocserenue»

» Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., Jlpo3aos A A., Jlynun B.B.;
nox pepakuueii Jlyauna B.B., O0mecTBO ¢ OrpaHUYEHHONH OTBETCTBEHHOCTBIO

«IPODAY; Akunoneproe odmectBo «M3maarensctBo «IIpocBenicHne)

METO/JUYECKHUE MATEPHUAJIBI IJIA YUUTEJIA

Ypoku xumun B 10 knacce. Meroanueckoe nocodue. Epemun B.B., Ky3apMeHKO
HE., Tepenun B.W., JIpoznos A.A., JIlynun B.B.

VYpoku xumuu B 11 knacce. Meroanueckoe nocodue. Epemun B.B., Ky3pMeHko

H.E., Tepenun B.W., JIpoznos A.A., JIlynun B.B.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U1 PECYPCBI CETI
HUHTEPHET
SKnacc

Yuu.py






