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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Oenepanuu Ha niepuoy 10 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Ha 06a3e menTtpa oOpa3oBaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTUYECKOMN
HarpaBieHHocTU «Touka pocra) obecrieunBaeTcs peannsaiusi 00pa3oBaTeIbHBIX
MPOrpaMM  €CTECTBEHHOHAYYHOM W  TEXHOJIOTUYECKOW  HAIPaBJICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHUSAMH 3aKOHOJATENbCTBA B cepe
oOpa3oBaHus M C Y4€TOM pexkoMeHaanuil PeaepanbHOTrO omneparopa y4yeOHOro
npeaMmera «Xumus». BriroueHne B 00pa30BaTeNbHYIO JESITEIBHOCTh HUPPOBOI
7a00paTOpUU TMOJHOCTHIO MEHSIET METOJUKY M COJCpIKAHUE DKCIEPUMEHTAIBHON
nearenbHOCTH. [IIupokuii CeKTp MaTUUKOB MO3BOJISIET YUAITUMCSI 3HAKOMUTBHCS C
napaMeTpaMu XUMHYECKOT0 SKCIIEPUMEHTA HE TOJIhKO Ha Ka4eCTBEHHOM, HO U Ha
KoJnmuecTBeHHOM ypoBHe. [{udposas nabopatopusi mo3BOJSIET BECTH JIUTEIIbHBIN
HKCHEPUMEHT JIa)K€ B OTCYTCTBUE SKCIEPUMEHTATOpa, a YacTOTa UX WU3MEPEHUM
HETO/BJIACTHA YEJIOBEYECKOMY BOCIIPHUSITHIO.

XuMusi Ha ypOBHE YriyOJIEHHOTO HW3Y4YEHHUsI 3aHUMAeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcs 10-11 kmaccos.
N3yuenue mpeamera, peanumzyeMoe B YCIOBUAX JIudPEpeHIIMPOBAHHOTO,
npodmibHOTO O00y4YeHHs, MPHU3BAHO OOecmeunTh 001Ie00pa3oBaTebHYI0 |
OOIIIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalud UX K ObICTPO MEHSIONIUMCS YCIOBHUSIM KU3HHU B COIUyME, a TaAKXKe IS
MPOJOJDKEHN OOy4YeHHUsI B OpraHu3auusax NpodeccuoHaIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM €  OCHOBOMOJIAraroUMMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydeHHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMHUH (PYHKIIHU:



e uH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil olecredynBaer
MOJlydYeHUE TPEJCTaBICHUS O UENsIX, COJAep)KaHWU, OoOIIell cTpaTeruu
oOyueHus, BOCIIUTAHUS U PA3BUTUS O0YUAIOIINXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouIs;

e OpraHU3aIMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPUHLUIIOB CTPYKTYPUPOBAHUS W TOCIENOBATEIbHOCTH
U3y4eHUs Y4eOHOTrO MarepHalia, KOJIMYECTBEHHBIX W KAaY€CTBEHHBIX €TrO
XapaKTEPUCTUK; TOJIXO0JI0B K (HOPMHUPOBAHUIO COJECP>KATEIHLHON OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHKEHMM OOydyarolmuxcs B
paMKax HTOrOBOM arrecTtaliud B (GOpME €IMHOTO TOCYJapCTBEHHOTO
’K3aMeHa N0 XUMUMU.

[Iporpamma a1 yriyOJa€HHOTO U3YUEHUS XUMUU:

e YCTAaHaBIMBAaET MHBApPUAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS. U3y4yeHUsT B paMKax OTAEIbHBIX Mpoduieil, npegycMaTpuBaeT
pacmpesesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIep KaTelIbHBIM JIMHUSM/pa3aienam Kypca;

e JA€T NPHUMEPHOE paclpeleleHue y4eOHOTO BPEMEHHU, PEKOMEHIYEMOIO
JUISL U3yYEHHUSI OTACIBHBIX TEM;

e TIpelnjaraeT MPUMEPHYIO IOCJIEI0BAaTeIbHOCTh HW3YyYEHUS Y4EOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHUS Kypca, BHYTPUIPEIAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYI0 MHTEPIPETALMIO LIEJIEH U 3a]1a4 U3yUeHUs MpeIMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpemHero oOmiero o00pa3oBaHUs, COAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTeNbHOMN
MPOrPaMMBbI CpEIHErO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, NPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TIO3HABATENbHBIX  JACMCTBHI  0Oydaromerocs MO OCBOEHHUIO
coJiep KaHus IpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpeHa
MPEEeMCTBEHHOCTh € OOYy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpelelaMHd YCTAaHOBIEHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNbHON (MHBApPUAHTHOW) COCTABIISIONICH COJEpKaHMs y4eOHOTO MpeaMeTa
«XumMus» OCTa€Tcs BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi J0JKHA OMNPENEIsAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyanbHbIMH mojoxkeHusmu DPI'OC COO o
Ha3HAYeHUH NPEeIMETOB 0a30BOro M yriayOJEHHOrO YpOBHEW B cHUCTEME
nuddepeHupoBaHHOTO OOYyYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
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XUMHUS Ha YpPOBHE YIIIYOJEHHOTO U3Y4YCHHUS HANpaBJICH Ha pealn3aIuio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  IOJYYEHUS  XHUMHYECKOIrO
oOpa3oBaHHs B paMKaX W3yYCHHUS CHCIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKUX JIMCUUIUIMH B By3aX U OpraHu3alusax CpeaHero npodheccuoHaIbHOro
oOpa3zoBanus. B 3Toll CBs3M H3ydeHHE MpeaMeTa «XUMHsD» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHE TEOpEeTUYeCKOW U
MPAKTUIECKON MOATOTOBKU OOYYAIOIINUXCS, BEIOPABIINX OMPEASIEHHBIA MPOhUTh
0oOy4eHHMsI, B TOM YHUCJIE C IEPCIIEKTUBOM MOCIEAYIOMIETr0 MOJIYYSHHS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3ainusx nmpodeccruoHanbHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miuaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll  00pa3oBaTEbHON MPOTpaMMbl CpeAaHEro oOIero o0pa3oBaHUs
U3yYeHHE TMpeaMera «XUMHs» OpPUEHTUPOBAHO TaKXKe Ha peIIeHHE 3aaad
BOCITUTAHUS U COLMAILHOTO Pa3BUTHs OOydaromuxcs, Ha GOpMHUPOBAHUE y HUX
OOIIEUHTEIUICKTYaJIbHBIX YMEHHUM, YMEHHUIM pallMOHANU3alNU y4eOHOTO Tpyla |
O00OOIIEHHBIX CHOCOOOB  JIESITEIBHOCTH, MMEIOMIMX  MEXKIUCIUIIIMHAPHBIN,
HAJNPEIMETHBIA XapaKTep.

CocTaBisiomuM IpeaMeTa «XUMHs» Ha YpOBHE YIiyOJEHHOTO M3Yy4YEHUS
ABJIAIOTCS YIUIyOJn€HHBbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Moaxo/10B K OTOOPY U CTPYKTYpPHOM
OpraHu3allid COAEpPKaHUA 3TUX KYypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaEHHOTO
YPOBHEU U3YUCHUS MIPEIMETA.

OcHoBy cojepxkanus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEIMETHBIX 3HAaHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs MpeaMeTa. IJTa CHUcTeMa
3HAHMM MOJy4YaeT ONpeaeiaEéHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Yy4YEeHMs IpeaMera oOecredeHa
BO3MOXXHOCTh 3HAUUTEJILHOTO YBEJIMYCHHS OO0BEMA 3HAHUM O XUMHUYECKHUX
AJIIEMEHTaX U CBOMCTBaX HMX COCJMHEHUN HAa OCHOBE PACIIUPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOCHUM BEILIECTBA, XMMUYECKON CBSI3U U 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIIUH, pACCMATPUBAEMBIX C TOYKU 3PCHUS XUMUYECKONW KUHETUKHU
U TepMOJAMHAMUKU. M3ydeHue mnepuoandeckoro 3akoHa u Ilepuomnueckou
CUCTEMbl  XMMHUYECKMX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHMUYECKUX MPEJICTABICHUSAX O CTPOCHUU aToMa. XMMHYECKas CBS3b
OOBSCHSAETCSI C TOYKH 3PEHUS YHEPTeTUICCKUX U3MEHEHUN Tpu e€ 00pa3oBaHUU U
pa3pylleHnH, a TakKe C TOUKHM 3pEHHUs MEeXaHU3MOB €€ oOpa3oBaHus. M3ydeHue
TUTIOB ~ pEaKuuid  JOTMOJHSAETCS  (HOpPMUPOBAHWEM  TPEACTaBIeHUNH 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3JEKTPOIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
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B kypce opraHmdeckoil XMMHUU TMPH PACCMOTPEHUHU PEAKIIMOHHON CIOCOOHOCTH
COEMHEHHH ynemnsieTcs: oco0oe BHUMaHUE BOMpocaM 00 AJMEeKTPOHHBIX 3 dekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMil.

Oco0oe 3HayeHHWE HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yrayOaEHHOTO YPOBHS U3YUEHHUS I KJIACCOB ONpeAeEHHOro npodus (TJIaBHbIM
oOpa3oM Ha WX CTPYKTYypy U XapakTep JOMOJHEHHA K OOImeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE IpeaMeThl. Tak, Hanpumep,
B COJIEpKaHUM TpeaMeTa NIl KJIAaCcCOB XUMUKO-(pu3ndeckoro npoduiis 00bI10e
3HaueHUe OyIyT MMETh AJEMEHThl y4eOHOTO MaTepuasa mo odmed xumuu. [lpu
U3YYEHUU TMpeAMeTa B JAHHOM Ciyyae akIeHT OyJeT cJenaH Ha OOIIHOCTh
METO/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB U TEOPUW B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpAHEHUS
MacCcbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, BJIEKTPOJIU3a, MNPEACTABICHUA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B colaepkKaHUM TMpeAMeTa g KJIACCOB XUMHUKO-
ounosiornyeckoro npoduiisi OOIbIIKMN yACIBHBIN Bec OyAeT UMETh OpraHudeckas
xumusa. B 3TOM cimydae mpedocTaBisieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOSITEILHOTO ~ PAaCCMOTPEHUS] XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOW BXOJIST, K TIPUMEPY, TaKHe
CTPYKTYpHbIC KOMIIOHEHTBI, KaK JMIUJIbI, OCJIKH, YIJIEBOJAbI, HYKJICHHOBBIC
KHUCIIOTHI U Apyrue. Ilpu 3ToM 3HaHUS O COCTaBe M CBOMCTBaxX MpeaCTaBUTENEH
OCHOBHBIX KJIaCCOB OPTraHUYECKUX BEUIECTB CIy>)KaT OCHOBOU MJi1 H3yYCHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHHs OCHOB HAyyHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOlIlIeHaYyYHbIX METO/I0OB MTO3HAHUS U OIbITa MPAKTUUECKOTO MPUMEHEHUS HAyUYHbBIX
3HAaHUW M3y4YeHHUE MpeaMeTra «XUMHUS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TpEaMETaMH, BXOJIAIIMMU B COCTaB
npeaMeTHBIX obOnacteilt «EcTecTBeHHO-HayuHbIE TpenMeTb», «MaTtemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpaATypay.

[Ipn u3ydenuun y4yeOHOro mnpeaMera «XuMUsS» Ha YriayOJIEHHOM YpPOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO W CpeAHero ooIiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTEIIEHHON 3HAYMMOCTU SIBJSIETCS (DOPMUPOBAHHE OCHOB
HAyKW XUMHUU Kak o0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NeSATEIbHOCTH YeJIOBEKa M OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Pelienue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
peanu3aliio TaKuX 1ejeH, Kak:

e (dopMupoBaHHE TPEACTABICHUI: O MaTEepHATbHOM E€IWHCTBE MUDA,

3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJIEHUI MPUPOJBL, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojiu B obOecrneueHuu
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YCTOWYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
oOecIieyeHn palMOHAIBHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOTO OTHONICHHS K CBOEMY 37I0POBBIO M IPUPOTHOM Cpe/ie;
OCBOCHHME CHUCTEMbl 3HAHWM, JIEKAIIUX B OCHOBE XHMMHYECKOU
COCTAaBJISIFONIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaAMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJICKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMHUYECKUX PEaKIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 o01ux
Hay4HBIX MMPUHIHAIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommuxcs OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU 71 OOBACHEHUS
KJIFOYEBBIX MJIEM W OpoOJeM COBPEMEHHOM XUMHH, IJi1 OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHs TPOOJIEM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHMUS,
aHaJu3a v OIIEHKH C TO3UIIMI HKOJOTUYECKON 0€30MacHOCTU MOCIIEICTBUI
OBITOBOM M TMPOU3BOACTBEHHON JE€ATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  TPOU3BOACTBOM, HCIOJB30BAaHUEM U  TepepadOTKOM
BEILIECTB;

yrayOieHue  TPEACTABICHHM O  HAy4YHBIX  METOJaX  MO3HAHUA,
HEOOXOJUMBIX [IJII TPUOOPETEHUs] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSCHEHHMS XHUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIHBHOCTH U TOBCEIHEBHOM KU3HHU.

B nyane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PA3BUBAKOLIUX
GyHKUMNA TETOCTHOM CHCTEMbl CpeIHEro oOuero oOpa3zoBaHus NPU WU3YYEHUU
npeaMera «XuUMHUsS» Ha  yrIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAaKUE LIETU U 33J]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOJIBI,
YBOXCGHHUS K TIPOLECCY TBOPYECTBA B OOJACTH TEOPETUUYCCKUX M
NPHUKJIAHBIX HCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYCHHIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIIMTAHWUIO  HAa  OCHOBE  YCBOCHUSA
00I1IeYeIOBEYECKUX IIEHHOCTEH;



e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEILIEKTYATBHBIX M TBOPUYECKUX
crocoOHOCTeW oOydaronuxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCIIOBUIO YCHIEIIHOW MpodecCuOHaIbHON U 0011IeCTBEHHOU IESITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opmMupoBaHMe yMEHMII W HABHIKOB Pa3yMHOTO IMPUPOJIOIOIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYpPhI, IPUOOpPETEHUE OMbITa 00I1IECTBEHHO-
MOJIE3HOM IKOJIOTUYECKON JEATEIHHOCTH.

OO6111ee YuCiI0 4acoB, MPEAYCMOTPEHHBIX JIsi U3YYEHUS] XUMHUH HA YTITyOJIEHHOM

YpOBHE CpeaHero oobiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —

102 gaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3 gaca B HEJETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BaJleHTHbIE BO3MOXHOCTHM aToMma Yrjiepojia. XHMHUYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CroOcoObl pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kKi1accupUKAMK OpraHnyeckux BenlecTB. lloHaTne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OPTaHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

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

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILEHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH) HUKIoaNKaHOB. CrocoObl MONyuyeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ alKeHOB, SpP*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONpsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaJUEeHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWM  NPHUCOCAUHEHUs, JUMEpHU3alUuud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJAHOM paguKalle, PEakUUH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tonmumepusanus ctupona. CiocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:
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MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, TUPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPyNNly, LIUaHOTPYyMIy,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aHMMOJICWCTBUE allETHIICHA 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
oOpasllaMM TIACTMAacC, KayuyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckuit psna, oOmas ¢opMmysna, H30MeEpus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHWUYECKUMHU W  HEOPraHUYECKUMHM  KHCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JlefictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX

11



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHoda. TOKCHMYHOCTH (heHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMeEHKJIaTypa. (DuU3MUECKHUE CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKAMM, PEAKIUU C YYaCTHEM YIJIEBOJAOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢pupbl. I'oMonoruueckuit psna, oOmas Gopmyna, u3oMepust U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeIeNIbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakTepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIH3, MOJydeHHe >PHUpPoB LeUToia03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. CII0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHuInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble PEACTaBUTENIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaHud. @Ou3nyecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWU, IBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPETHSST MOJIEKYIsIpHas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MOJUMETHIMETAKpWIAT, MOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXO0XJICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB MM CIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
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, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,
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dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMuueckui anemMeHnt. M3oromnel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noaypoBHH. AToMHBIe opOuTanu. Kiaccudukaius XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM  OpPOHUTAJISAM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DAJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TpynmaM U [epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XumMuyeckass CBsI3b. BHABI XMMHYECKOM CBS3HM: KOBAJICHTHAs, HMOHHAasd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPTrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysapHbIe B3aUMOICHCTBHUS.

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 COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunublie pactBopsl. [IpeacraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
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MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpanus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pUBHAIBHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuxX peakiuid B HEOPraHWYECKOM U OpraHuYeCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeruoBbie 3h(HEKTh XUMUYECKUX PEaKIINH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUecKoe paBHoBecue. KoHncTanTta
XUMHUUYECKOTO paBHOBecHus. DakToOpbl, BIUSIONIME HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PACTBOPOB: KHUCIIOTHAS, HEUTpalibHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAaHOBJICHUA.
Baxnelme OKUCAUTENM W BOCCTAHOBUTENIU. MeETod 3JIEKTPOHHOro OajaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNE PEAKIIUMA MOHHOTO 0OMEHa, ONpe/elieHre
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TOJOKEHHE XUMHYECKOTO
pPaBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DuU3NUECKUe
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ MIOpuIbI.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxHenmme Kuciopoacoaepkaime
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COEUHEHHsI rayoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYYEHUS
rajioreHoB. [[puMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ouznyeckue U XMMHYECKHUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. HaxoxpaeHnue B TpHUpOAE, CIOCOOBI TOJNYYCHHS, (PU3HMUECCKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIydeHHs, (pu3nmueckue u
xumuueckue cpoiictBa. Dochunasl u dochun. Oxcunbl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyeckre W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaiepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl monydeHus, Gu3U4ecKkue u
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJICKTPOHHBIX O00O0JOYEK aToMoB MeTauioB. OOmiue
¢bu3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmMe  CrocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpoMmeraiutyprusi. [lonstue o koppo3uu MetauioB. CrnocoObl 3alIUTHl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlbUUi: TOJydyeHHue, (Qu3nYecKue u
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XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMHUHMI: TTOydeHue, (Pr3ndecKue 1 XUMUYECKUE CBOMCTBA, MPUMCHCHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUIPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeanHeHuil. OKCUIbl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHue Xxpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwnelimme coenunenuss wapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a M €ro coequHeHuil. OKCupl,
rugpokcuansl u conu xenesa(ll) u xeneza(lll). [lonydenue u npumeHeHue xeesa
U €ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITuHKa. [IpuMenenue
[IAHKAa U €r0 COEANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJJIOB C BOJON (BO3MOKHO HCIIOJB30BAaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJCHCTBUE THUAPOKCUIOB AOMUHUS U IHUHKA C
pacTBOpaMM KHUCJIOT M IIEJIOUCH, PEIIeHHE IKCIIEPUMEHTABHBIX 3a/a4 M0 TeMaM
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lorsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI TOTYYEHUSI BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOCTBA aMMHAKA,
CEpPHOU KHUCIOTHI, MeTaHoJi1a). [I[poMbIlIIEHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.
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XuMusi ®W 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
UCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIOJIb30BaHUSl IpEnaparoB OBITOBOM XWMHUHU B TOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUMU, €CIU OIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuu, €Ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B pPacTBOpe, JOJIM BBIXOJA MPOAYKTa pPEaKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHUM, MPUHATHIX B OTACIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKaiys, MepuoIudHOCTh, HAOIIOICHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTCTUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboanU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaABI, TOPHBIE MOPOIBI, TIOJIE3HBIE HMCKOTIAeMbIE, TOTLIMBO,

pecypchl.
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TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOACTBO, NMHUIICBASA ITPOMBIIIJNICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
[npcrapaTroB, IIPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHsS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHMHS»  OTPAXKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESATEIbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M TpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;
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UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBBIX JOCTIKEHUSAX COBPEMEHHOW OTEYeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEH 370poBOro U Oe3omacHOro oOpasa KHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJl HWHJIUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPaKTHYECKOMY M3YUYEHHIO MPOQECCHil pa3IudyHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanusi, Oyaymied Mpodeccuu U peann3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00aTBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUSA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCSIIIMX BpEIl OKPYXKaroUen
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HAIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

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

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpobJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JaHHBIX C 1EJbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OoBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.
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METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCIUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpPa H CHCNU(PUKY METOIOB TO3HAHUA,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, HayIHbIM (aKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCabHbIe Y4eOHbIC NeWCTBUs (TIO3HABATEIbHBIE, KOMMYHHKATHUBHBIC,

PErYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aronXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 0a3oBble JIOrHYecKue AeMCTBUA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh NPU OCBOCHWM 3HAHWUW NPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,
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IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuMu — MpU pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M NPAKTHUUECKUX 3azad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHHUIO pPa3IudyHbIX
METO/I0B ITO3HAHMS.

3) padoTa ¢ uHpopMaLHeii:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYpbI, HOMEHKIATYPY;
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HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁnme HeﬁCTBHﬂ:

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

BBICTYIIaTh C TPE3CHTAIlMEH pe3ylbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MTOJTYYCHHBIX CAMOCTOSATEILHO WM COBMECTHO CO CBEPCTHHKAMH TTPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PabOTHI MO UCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3alun yueOHOTro NpoeKTa, U GopMyIUpOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COIIACOBAHMS TO3UILIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO IO3HABATEILHYIO
JeATEIIbHOCTh, Ompenensis €€ IMeau M 3ajadd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpEAjaraéMblii ajiroput™M ACHCTBUN MpuU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBIIATE CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMOaHAIW3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs BKIIOYAIOT cHelU(pUYECKUE
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUM
M0 OCBOCHUIO, HHTEPIIPETALUU U MPEoOpa30BaHUIO 3HAHUM, BUBI ACATEILHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe IO XUMHUHU TIPEAMETHBIE PE3YJbTAaThl IPEACTABJIEHBI [0 TOAaM
V3YyUYEHUS.
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10 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYEHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKOM, SHEPreTUUECKOU U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnun PalMOHAIIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOILIEH KYJIbTYpHI
YelioBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPENIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUN IJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obojoyka aroma, S-, P-, d-aToMHbIE OpPOWTANIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alus aTOMHBIX OpOuTalield, WOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCJIEHHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNleT, GQyHKIIMOHATbHAS
rpynmna, pajgukai, CTpYKTypHble (opmynbsl (pa3BEpHYThIE, COKpalIéHHbIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAasl), H30MEpbI, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCIIOPOJ- U a30TCOJAEpKAIlMEe OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(mepuognueckuit 3axkoH J[. M. MeHneneeBa, Teopus CTPOCHHS OPTraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpallleHUus OHHEPruu TMpPU XUMHUUYECKUX PEeaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUS, O B3aUMHOM BJIMSTHUA aTOMOB W T'PYIIN aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbIN 3pdexTri, opueHTanTs! | u Il pona);
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAHUU BAXKHEWIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN
NEATETLHOCTH  YeJOBeKa, OOMWX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
MIPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCAUHECHUM;

c(OpPMUPOBAHHOCTH YMEHHIA:
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WCITIOJIP30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEJICTHBIX) (POPMYIT OPTaHUIECKUX
BCIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKIUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUHd  MOCPEJCTBOM  COCTABJICHMS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3rOTaBIMBATH MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JIS WIUTFOCTPALUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIACcCy/Tpynne COeAWHEHWH, JaBaTh UM Ha3BaHHWS 110 CHCTEMAaTHYECKOU
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsI KHCJIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TVIMIWAH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XWMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHMSX (KOBAJICHTHAas W HWOHHAs CBs3b, G- WM T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT, ~ YMEHHMH  XapaKTEepU30BaThb  COCTaB, CTpPOEHUE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABHTENCH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(DHPOB, KUPOB, HUTPOCOSTUHECHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, - W TOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYID  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh, YMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHMA OT
KPAaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;
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c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOYHUKH YTIIEBOIOPOIHOTO
Chipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3€H — /I U3Y4YEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
WCITIOJIb30BaTh CUCTEMHbIC 3HAHUS M0 OPTraHWYECKONW XUMHUU JUIsi OOBSICHEHHS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUEThI MO HAXOXKICHUI0 XUMHUYECKON
GbopMyJIBI BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX DJIEMEHTOB,
MIPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH M OLIEHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIECTB, MCIOIL30BATh MOJYICHHBIC 3HAHUS JJIS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHIX, CBSI3aHHBIX C XUMHUECH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIy4eHHEe W HW3y4YeHHE CBOWCTB OPraHUYECKHUX
BCIIIECTB, KAYCCTBEHHBIC pEaKIWHM YTJIEBOAOPOJOB PAa3JUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAINX OPraHMYECKUX BEIIECTB, PEIICHHE AKCIIEPUMCEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHOro oOparieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH 1 OIEHUBATh X JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM NEATETHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYKAIOIIEH
MIPUPOJHOM CPEIIbl U JOCTHIKEHUA €€ YCTOMYMBOTO Pa3BUTHS;
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OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS] PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(]OpMaIuio, nepepadaTsiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJIICHUM NPUPOJBI, O MECT€ U 3HAYECHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHaTIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OO0ECMEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BaHUSA, B
dbopMHpOBaHUNM MHUPOBO33PEHHUS W OO KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILICHHMS K CBOEMY 3I0POBBIO M IPUPOJHOMN

cpene;
BJIaJICHHUEC CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararolNe TMOHATHS — XUMHYECKHM OJJIEMEHT, aToM, SIpO aTroma,

M30TOIIbI, JJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasd CBA3b (KOBAJIECHTHAs, MOHHAs, METaJuIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas pEeakUuus, pacTBOpP, 3JIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAss JUCCOLMALMS, CTENEHb JIHCCOLMAIUY,
BOJOPOJHBIA TOKa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIIOBOU 3dPexT
XUMHUYECKON peaKkuuu, CKOPOCTh XUMUUECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS 3IIEKTPOIUTHUYECKOW IUCCOLMALNU, MEPUOINYECKUAN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS U
MIPEBPAILECHUS] SHEPTUU NPU XMMHUYECKUX PEAKLHUAX, 3aKOH IMOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUM SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIMME B OCHOBE ITOHUMAaHUsA
OPUYMHHOCTY M CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHHWI;  COBPEMEHHBIE
IIPEACTABICHNUS] O CTPOSHHMH BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HaJIMOJIEKYJISIPHOM YPOBHSIX; TMPEICTAaBICHUS O MEXaHW3Max XHUMUYECKHUX
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peaKkiui, TEPMOAMHAMMYECKMX M  KUHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XUMHUYECKOM DPAaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(dakToNOTUYECKUE CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTUUYECKOU
NESATEIbBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

C()OPMUPOBAHHOCTh YMEHMsSI HCIIOJIb30BATh XMMHMUYECKYK) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
BEILIECTB;

Cc(OPMUPOBAHHOCTh YMEHHUS ONPEAECIIATh BAJIEHTHOCTh U CTENEHb OKUCIIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW PpEETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTABY, XUMHUYECKHUE PEAKLMY IO PA3JINYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUHM I Kilaccupukauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPHOJUYECKOTO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJJIIEMEHTOB IEPBOrO—YETBEPTOIO MEPHOJIOB
Ileppnognueckorn  cucrembl  J[.MI.  MenneneeBa,  HMCHOJNB3ys  INOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYyPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHYECKUX DJIEMEHTOB U HUX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JI0YEK;
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chOPMHPOBAHHOCTh YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJY HEOPTaHUYECKMMH BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

cOPMHPOBAHHOCT, yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUHUN
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakIUud B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI 10/ BIUSIHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHLIMUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7€CO000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3pE€HUsL COOTHOLIEHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAQJICHUSI CHUCTEMOM 3HAHUM O METOJaXx HAYYHOIO
MO3HAHUSL SBJICHUU MpUpPOABl — HAONIOACHUE, HW3MEpPEHHe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (PeasIbHBIN U MBICJICHHBIN ), UCTIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHUS XUMHYECKUX SBJICHUN, HMMEIONMX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJAUTH PACUETHI: C HCIIOJIb30BaHUEM
MOHSITUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» M «MOJISIPHASI KOHLIEHTPALUs»;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
ui 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOrO A dexTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeeIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA MUIM JAHO B M30BITKE
(MMeeT TpWMECH); JOJM BBIXOJA MPOAYKTAa pEaKInH,; OOBEMHBIX OTHOIICHHUMA
rasos;
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c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKANA  JKCIEPUMEHT  (IIPOBEACHHME  pEeakuMid  HOHHOro  OOMEHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO HHAMKATOPOB, W3YyYECHHE BIIMSHUSA
pa3nMuUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEaKUuH, peLIeHHE
DKCIIEPUMEHTAJIbHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
cOOJII0IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBaHueM, (GOpMyJIupOBaTh LEldb MCCIEAOBAHUSA, MPEJICTaBIAThH B
pas3nu4HOil (opMe pe3ysbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyol W JabopaTOpHBIM O0OpyJAOBaHMEM, OOpalleHUs C BeEIIECTBaMH B
COOTBETCTBUM € HMHCTPYKIHUSMH IO BBIIOJHEHHUIO JIaOOPATOPHBIX XUMHUYECKHX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYXKAIOIIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA HA KUBbIE OPraHU3MBbI OINPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATh LI€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHGopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(pOpMaIlUIO, NepepadaTbiBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Mpenmer opranuueckoit xumuu. Teopust https://obrazovaka.ru
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Htoro no pazneny 8
Paznea 2. Yraesogopoasl
n https://resh.edu.ru
51 peneIbHBIE YTIEBOIOPOABI — AJIKAHBI, 5
' LIUKJIOAJIKAHbI
29 HenpenenbHbie yrieBogoOpOIbl: aJKeHBI, 14 1 https://obrazovaka.ru
' QJIKaINEHBI, AJTKUHBI
2.3 Apomatnyeckue yrieBo0pobl (apeHsbl) 8 https://resh.edu.ru
24 [IpupoiHBIE HICTOYHUKH YTIIEBOJOPOJOB U UX 4 https://obrazovaka.ru
' nepepadoTKa
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://resh.edu.ru
Hroro 1o pasuery 35

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
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https://obrazovaka.ru/
https://resh.edu.ru/
https://obrazovaka.ru/
https://resh.edu.ru/
https://obrazovaka.ru/
https://resh.edu.ru/

https://obrazovaka.ru

3.1 Cnuptsl. Oenon 11
KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1 https://resh.edu.ru
3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21
a¢upsl. XKupbl
33 VIeBos! 9 https://obrazovaka.ru
Htoro no pazneny 41
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust
https://obrazovaka.ru
4.1 AMuHBI. AMHHOKUCIIOTHL. benku 12
https://resh.edu.ru
Htoro no pazneny 12
Pa3zgea S. BoicokoMoJieKy/IsIpHbIE COeIMHEHUS
https://obrazovaka.ru
51 BricokoMonekynsipHbIe COSIMHEHHS 6 https://resh.edu.ru
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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https://resh.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 11 1 https://resh.edu.ru
' BEIIECTB
1.3 XHUMHYECKUE PEAKIIUN 19 1 3 https://obrazovaka.ru
Hroro mo pazueny 39
Pa3nea 2. Heoprannyeckasi Xumust
21 HeMeTamisl 31 1 3 https://obrazovaka.ru
29 Y P— 23 1 2 https://resh.edu.ru
Hroro no paszneny 54
Pazgea 3. Xumus u :Ku3Hb
https://obrazovaka.ru
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KH3Hb https://resh.edu.ru
Hroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

[Ipenmer u 3HaUEHHE OPraHUYECKON XUMHH,
MPEJCTaBICHHE O MHOTO00pa3uu
OPraHNYeCKUX COCTUHEHUHN

https://obrazovaka.ru

DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BasneHTHBIE BO3MOKHOCTH aTOMa yTieposia

XuUMHUYecKas CBSI3b B OPraHMYECKHUX
COCTMHECHHAX. MexaHu3Mbl 00pa30BaHMS
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuit A. M. byrneposa

https://resh.edu.ru

https://obrazovaka.ru

https://resh.edu.ru

Bunsl nzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 3P (HEKTHI
B MOJIEKYJIaX OPraHUYECKHUX COCIUHEHHUN

https://obrazovaka.ru

[IpencraBienue o ki1accuPpUKAUU U
cuctematrueckas Homenkiarypa (IUPAC)
OpPraHUYEeCKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMHAA

CI/ICTeMaTI/I3aI_II/I${ u O606IJ_I€HI/Ie 3HAHUH 110
TEMC

https://resh.edu.ru

https://obrazovaka.ru

https://resh.edu.ru
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https://resh.edu.ru/

AJKaHBI: TOMOJIOTUYECKHH psif, 001Iast
(dbopMyIa, HOMEHKJIaTypa U U30MEpHus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

https://obrazovaka.

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

https://resh.edu.ru

11

12

13

14

15

Haxosxnenue ankanoB B mpupoje. CriocoOsl
MOJTYYEHUS U IPUMEHEHUE ATKaHOB

Huknoankansl: o0miast popmya,
HOMEHKJIATypa ¥ U30MEpHsi, OCOOCHHOCTH
CTPOCHUS 1 XUMHYECKHX CBOUCTB, CITIOCOOBI
MOJTyYCHHUS U IPUMCHEHHE

Pemenne pacuéTHbIX 33724 Ha OINpeIeTICHIE
MOJIEKYJISIPHOI (pOPMYIIBI OPraHUYECKOTO
BEILIECTBA 10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/SLIUX B €T0 COCTaB.
CucremaTu3aius 1 0000IIeHNe 3HAHUH TT0
TeMe

AJKeHbI: TOMOJIOTUYECKUH psf, oOmiast
¢bopmyra, HOMEHKJIATypa, 3JIE€KTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CtpyKTypHas U LUC-TpaHC-U30MepUs
AJIKCHOB

dusnyecKkre 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

https://obrazovaka.

https://resh.edu.ru

https://obrazovaka.

https://resh.edu.ru

https://obrazovaka.

16

17

CriocoOsl MosTydeHus: U IpUMEHEHHUE alIKeHOB

IIpakTuyeckas pabora Ne 1 o teme

https://resh.edu.ru

https://obrazovaka.
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"[losryyeHne ATUIIEHA U U3yUEHHUE €TI0
CBOMCTB"

Pemenne pacu€THbIX 3a1a4 Ha OIIPE/ICIICHUE

https://resh.edu.ru

18 MOJICKYJISIPHOH (pOPMYITBI OPraHUIECKOTO
BEILIECTBA
AJIKaJMEHbI: CONPSKEHHBIE, https://obrazovaka.ru
19 M30JIMPOBaHHbIE, KYMYJIHPOBAHHBIE.
OCo0OEHHOCTH AIICKTPOHHOTO CTPOCHHMS
20 XUMHYECKHE CBOMCTBA COMPSIKEHHBIX https://resh.edu.ru
JTUEHOB
21 CriocoOpl 1osTy4eHus: ¥ IPUMEHEHUE https://obrazovaka.ru
AJKaMEHOB
AJIKMHBI: TOMOJIOTHUECKHUH psiji, 001Iast https://resh.edu.ru
99 (dbopMyIia, HOMEHKIIATypa, dJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢u3nueckue cBoicTBa
23 XUMHYECKUE CBOMCTBA aJIKUHOB https://obrazovaka.ru
24 KauecTBeHHBIE peakiMy Ha TPOMHYIO CBSI3b https://resh.edu.ry
o5 CriocoObl MosTyueHus: ¥ IpUMEHEHUe https://obrazovaka.ru
AJIKWHOB
26 Pemrenne 3amad: pacuy€Tsl IO ypaBHEHUIO https://resh.edu.ru
XUMHYECKON peaKiuu
97 CucremaTu3aius U 0000IIeHHE 3HAHUN IO https://obrazovaka.ru
TeMe
28 ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast https://resh.edu.ru

¢dbopmyra, HOMEHKIaTypa. DIEKTPOHHOE U
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https://resh.edu.ru/
https://obrazovaka.ru/
https://resh.edu.ru/

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OcH30J1a U TOTYO0JIa, X (PU3HYECKUE
CBOMICTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU

https://obrazovaka.

29
3aMEeLICHUS
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU https://resh.edu.ru
30 IIPUCOETUHEHNS, OKUCIIEHHE TOMOJIOTOB
OeH3omna
. https://obrazovaka.ru
31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA ps://
Pemienue pacu€THbIX 3aJa4 Ha ONpeieeHne https://resh.edu.ru
32 MOJICKYJISIPHOH ()OPMYJITBI OPraHUIECKOTO
BElIeCTBa
https://obrazovaka.ru
33 CriocoOsl MoTyueHus: ¥ MPUMEHEHUE apeHOB ps://
34 I'eneTndeckas CBSI3b MEKy pa3INYHBIMU https://resh.edu.ru
KJIacCaMH YIJIEBOJIOPOOB
PacuéTsl 10 ypaBHEHUAM XUMUYECKUX https://obrazovaka.ru
35 peakuuii. CucremMaTu3zanys u 00001eHe
3HaHUH 110 TeMe
o https://resh.edu.ru
36 [Tpupoansrii ra3. [lonyTHble HETAHBIE Ta36I ps://
37 KameHHBI#1 yrosib 1 NpoIyKThl €r0 https://obrazovaka.ru
nepepadoTKu
Hedtb u ciocoOb1 €€ nepepaboTKu. https://resh.edu.ru
38 [TpumeHeHMe TPOIYKTOB NepepaboTKu
HepTH
39 ['eneTndeckas CBsI3b MEKy pa3INYHBIMU https://obrazovaka.ru

KJIaCCaMH YTJIEBOIOPO/IOB
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40

["anoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOEHHE; PEaKLIUU 3aMELICHHS
rajoreHa

https://resh.edu.ru

41

JeiicTBue menoue Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JIMTaJIOTCHAIKAHOB C MarHUEM U LIMTHKOM

https://obrazovaka.ru

42

43

CucreMaruzanys 1 00001IeHe 3HAHNUHT 110
pazneny "YriaeBonopoast”

KontponbHas paboTa mo teme
"YraeBogopoib"

https://obrazovaka.ru

https://resh.edu.ru

44

Hpel[eJ'H)HBIC OIHOATOMHBIC CIIUPTHI:
TOMOJIOTHUYECKUH psii, oO1ast popmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATypa, KiIacCu(UKaIHs, PU3NICCKHEC
CBOMCTBA

https://obrazovaka.ru

45

XHWMHYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://resh.edu.ru

46

47

CriocoObl osTyyeHHs 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

ITpoctbie 3¢upbl: HOMEHKIIATYpa U
U30Mepusi, 0COOEHHOCTU (PU3UYECKUX U
XUMHYECKHUX CBOMCTB

https://obrazovaka.ru

https://resh.edu.ru

48

MHOFO&TOMHLIG CHI/IpTI)IZ OTUJICHIJIUKOJIb U
TIIALEPHH, X (PU3NYeCKHe U XUMHUYECKUE
CBOMCTBA

https://obrazovaka.ru

49

CriocoObl MosTydyeHus: U IpUMeHEeHue
MHOTOAQTOMHBIX CITUPTOB

https://resh.edu.ru
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https://resh.edu.ru/
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https://resh.edu.ru/

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE

https://obrazovaka.

50 cBoiicTBa. TOKCHYHOCTH (peHOIIa
51 XuMmuyeckue cBoiicTBa (heHoa https://obrazovaka.ru
52 CriocoObI mosryueHus 1 NpuMeHeHne GeHona https://resh.edu.ry
[IpakTrueckas padota Ne 2. Permenue https://obrazovaka.ru
53 AKCIIEPUMEHTAILHBIX 3a7a4 110 TeMe
"CroupTsl 1 heHosb!"
54 Cucremaru3zamnus u 0000IIeHNE 3HAHUH 110 https://resh.edu.ru
Teme
AJpIieruipl 1 KETOHBL: 3JIEKTPOHHOE https://obrazovaka.ru
55 CTpOEHHUE KapOOHMIIBHOM TPYIIIIHI;
TOMOJIOTHUYECKHUE psijibl, 00mias hopmyia,
M30MEpHsl U HOMEHKIATypa
56 Anbaeruapl ¥ KeTOHbI: PU3NYECKUe https://resh.edu.ru
CBOMCTBA; peaKkuy NPUCOEIUHEHUS
57 Peakuyu okucieHns 1 Ka4eCTBEHHbIE https://obrazovaka.ru
peaKuy aJlbJIeru10B U KETOHOB
58 CriocoObl TTOTy4eHUs aTbACTHUIOB U KETOHOB https://resh.edu.ru
OnHOOCHOBHBIE IIpe/ieNbHbIE KApOOHOBBIE https://obrazovaka.ru
59 KHUCJIOTBI, OCOOCHHOCTH CTPOEHUS MX
MOJIEKYI
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX https://resh.edu.ru
KHCJIOT, UX (pu3nyecKue CBOMCTBa
61 XHWMHYECKUE CBOMCTBA MTPEAEIBHBIX https://obrazovaka.ru

OJHOOCHOBHBIX Kap6OHOBBIX KHCIIOT
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62

OcobeHHOCTH CBOMCTB MypaBbUHON
KUCIOTB. MHOTr000Opa3ue KapOOHOBBIX
KUCIIOT

https://resh.edu.ru

63

OCOoOEHHOCTH CBOWCTB: HEMPEACIIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX
Kkuciot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHCIIOT

https://obrazovaka.ru

64

65

66

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

CriocoObl osTyyeHHsl U IpUMEHEHUE
KapOOHOBBIX KHCIIOT

CrnosxHbie 3(Upbl: TOMOJIOTUYECKUH AL,
oOmrast popmyna, U30MepHUs 1 HOMEHKIIATypa

https://resh.edu.ru

https://obrazovaka.ru

https://resh.edu.ru

67

68

69

70

dusnvecKkue 1 XUMHUYECKHE CBOMCTBA
3¢upoB

Pemenne pacu€THbIX 3a7a4: 10 ypaBHEHUIO
XUMHUYECKOHN PEAKIMH, Ha ONPECIICHHE
MOJICKYJIIPHOM (hOPMYJITBI OPTaHHYECKOTO
BEIIECTBA

[IpakTuueckas pabota Ne 3. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Kap6onoBsie kucnoTbl. CoxHbIe 23QUph"
Kupsri: ctpoenue, pusndeckue u
XUMHYECKHUE CBOMCTBA (THAPOIU3)

https://obrazovaka.ru

https://resh.edu.ru

https://obrazovaka.ru

https://resh.edu.ru

71

Oco0GeHHOCTH CBOMCTB KUPOB, COAEPKAIINX
OCTAaTKH HECTIPCACIbHBIX ) XUPHBIX KHCJIOT.
Kups! B npupone

https://obrazovaka.ru
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72

MpbLia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIJIOT, UX Moromee aercTue. IlorsaTue o
cuHTeTHYeCKUX Moronmx cpeactrax (CMC)

https://resh.edu.ru

73

I'eneTnueckas cBsi3b YIiI€BOJOPOJIOB U
KHCJIOPOACOACPKAIINX OPTraHUYECKHX
BEIIECTB

https://obrazovaka.

74

75

Pacuérel o ypaBHEHUSAM XUMUYECKUX
peakuuii

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

https://resh.edu.ru

https://obrazovaka.

76

OO01mmas xapakTepucTUKa YTICBOIOB U
KJIAaCCU(UKALIUS YTICBOOB (MOHO-, IH- U
MOJIMCAXAPUIBI)

https://resh.edu.ru

77

78

Mounocaxapupl: (pU3HYECKHUe CBOMCTBA U
HAXOXJECHUE B IPUPOJIE

[IpumeneHue riarKo3sl, €€ 3HaUeHUE B
KUA3HEIEATEIIbHOCTH OpraHu3Ma

https://obrazovaka.

https://resh.edu.ru

79

Jlncaxapm[m: caxapo3sa, MaJIbTO3a U JIAaKTO3a.

Haxoxnenue B npupoe u IpuMEHEHNe
JcaxapuioB

https://obrazovaka.

80

[Tonucaxapuael: CTpOEHHE MAaKPOMOJIEKYJI,
¢bu3nueckre 1 XUMHUYECKHE CBONCTBA,
MIpUMEHEHNE

https://resh.edu.ru

81

[TousTue 00 HNCKYCCTBCHHBIX BOJIOKHAX

https://obrazovaka.

82

Pemenue pacueTHBIX 3a7a4 Ha ONpeieNieHNe
JIOJIA BBIXOJ1a TIPOJIYKTA PEAKIIUH OT
TEOPETHYECKU BO3ZMOXKHOTO

https://resh.edu.ru
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Cucremaruzanys 1 00001IECHUE 3HAHUMT 10

https://obrazovaka.ru

83
paszneny
KonTponbHas pabota mo Teme https://resh.edu.ru
84 "Kucnopoacoaepaiiiue opraHu4ecKkue
coequHeHus"
AMUHBIL: KJTaccu(PUKaIMsI, CTPOCHHE https://obrazovaka.ru
85 MOJIeKYJI, o0mas popmyiia, u3oMepus,
HOMCHKJIATypa U (PU3HUYECKUE CBOMCTBA
86 XHUMHYECKHE CBOMCTBA aTu(paTHIECKUX https://resh.edu.ru
aMHUHOB
87 AHWINH: CTPOCHUE aHWJINHA, 0COOCHHOCTH https://obrazovaka.ru
XUMHUYECKUX CBOMCTB aHUJIMHA
88 CriocoObl osTyyeHHsl U IpUMEHEHUE https://resh.edu.ru
amn(aTHIecKuX aMHHOB
AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepusl, https://obrazovaka.ru
89 ¢usnyeckue cBoicTBa. OTAEIbHbIE
MPEACTABUTENH 0.-aMUHOKHUCIIOT
XUMUYECKHE CBOMCTBA aMHHOKHCIIOT, X https://resh.edu.ru
90 OMoJIOTHYeCKOe 3HAYCHHE aMHHOKHUCIIOT.
CuHTE3 ¥ TUIPOJINU3 MENTHI0B
01 benku kak npupoaHbIE IOJIMMEPHI; https://obrazovaka.ru
CTPYKTYPHI O€ITKOB
92 XUMHUYECKHE CBOMCTBA OEIKOB https://resh.edu.ru
A30TCcoAepIKaIIHNE TeTEPOLMKINYECKUE https://obrazovaka.ru
93 coequHeHUs. HyKIeMHOBBIE KUCITOTHI:

COCTaB, CTPOCHUE U Ouomoruyeckas POJIb

46
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94

[TpakTuyeckas padora Ne 4. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"A3zoTcoaepKaliue OpraHun4ecKue
coenuHeHus"

https://resh.edu.ru

95

[TpakTuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEMe
"Pacnio3zHaBaHMe OpraHUYeCKUX
coenuHeHui"

https://obrazovaka.ru

96

KonTponbhas padota no teme
"A30TCcoIepKalie OpraHn4ecKue
coequHeHus"

https://resh.edu.ru

97

98

99

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3ALIUS U
ITOJIMKOHACHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepbl: HaTypallbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una

https://obrazovaka.ru

https://resh.edu.ru

https://obrazovaka.ru

100

BoisiokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cuaretTndeckue. [lonmumeps! crieruaibHOro
HAa3HAYCHUS

https://resh.edu.ru

101

102

ITpakTuyeckas pabora Ne 6. Perenue
AKCIIEPUMEHTAJIBLHBIX 3a7a4 110 TeEMe
"Pacnio3HaBaHue maacTMacc ¥ BOJIOKOH"

O06o0011eHne U cucTeMaTU3aIMs U3Y4eHHOTO

Marepuaia 1no teme "BbICOKOMOJIEKYIsIpHbIE
coenuaeHud"

https://obrazovaka.ru

https://resh.edu.ru
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

48



11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue o6pAIOBATEIBHbIE PECYPCHE
padoTshI padoThI
1 Atom. CocTaB aTOMHBIX A11ep. XUMUYECKUI 1 https://obrazovaka.ru
aneMeHT. M30Tomnsl
5 CtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB, 1 https://resh.edu.ru
KBaHTOBBIE Uncia
3 Knaccudukanus XuMHU9ecKuX JIeMEHTOB (S-, 1 https://obrazovaka.ru
p-, d-, f-amemenThI)
4 Pacnipenenenue 37€KTpOHOB 110 ATOMHBIM 1 https://resh.edu.ru
opouTaIIM
DneKTpOHHbIE KOH(UTYpaIH aTOMOB https://obrazovaka.ru
5 AJIEMEHTOB B OCHOBHOM U BO30YXKAEHHOM 1
COCTOSIHUM
6 DNeKTpOHHBIE KOH(UTYpaIli HOHOB. 1 https://resh.edu.ru
DNEeKTPOOTPULIATENBHOCTD
[Iepnonnueckuit 3akoH u Ilepnonnueckas https://obrazovaka.ru
7 cUcTeMa XuMHueckux anemeHTos 1. U. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB https://resh.edu.ru
3 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH 1
MIPOCTHIX M CIIOKHBIX BEIIECTB 10 TPYIIaM U
nepuojam
9 Cuctemaru3zanus 1 00001IeHHe 3HAHUH 110 1 https://obrazovaka.ru

TEMC

49



https://obrazovaka.ru/
https://resh.edu.ru/
https://obrazovaka.ru/
https://resh.edu.ru/
https://obrazovaka.ru/
https://resh.edu.ru/
https://obrazovaka.ru/
https://resh.edu.ru/
https://obrazovaka.ru/

10

Bunnl xumnudeckou cBsi3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKysIpHbIC
B3aHUMOJICUCTBU

https://obrazovaka.ru

11

BaneHTHOCTP U BaJIEGHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPHUUECKUM CTPOECHUEM

https://resh.edu.ru

12

13

14

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTAaB U HOMEHKJIaTypa

BemectBa MOJICKYIISIDHOT'O U
HEMOJICKYJIIPHOTO CTPOCHUS. Tumnsr
KPUCTAJUIMYCCKUX PCHICTOK U CBOMCTBa
BCIICCTB

ITonstue o AUCIICPCHBIX CUCTCMAX.
Hpe,[[CTaBJ'IeHI/IC 0 KOJUIOMAHBIX pacTBOpax

https://obrazovaka.ru

https://resh.edu.ru

https://obrazovaka.ru

15

HcTuHHbIE pacTBOPHI: HACHIIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

https://resh.edu.ru

16

17

18

CriocoObl BbIpayKeHUS! KOHIIEHTPALlUU
pacTBOpOB

Pemenne 3aga4 ¢ MCONIb30BaHUEM MOHSATHI
"MaccoBast 107151 paCTBOPEHHOTO BelecTna",
"MossipHast KOHUEHTpaus'"
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEILIECTB

https://obrazovaka.ru

https://resh.edu.ru

https://obrazovaka.ru

19

Cucrematuzanusa 1 0000IIIeHNEe 3HAHUH 11O
TEME

https://resh.edu.ru
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20

21

22

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHoOroo6pasue BeniecTs"”

Krnaccudukanus XuMHYECKUX peakiuii B
HEOPraHWYeCKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUH TTPU
XAMUYECKHUX PEaKIIUIX

TeroBbie 3G HEKTH XUMUYECKUX PEaKIHiA.
Tepmoxumuyeckne ypaBHEHUS

https://obrazovaka.

ru

https://obrazovaka.

ru

https://resh.edu.ru

23

24

25

26

27

Breraucnenus 1o YPaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKHUM YPABHCHUAM

CKOpoCTh XMMHUYECKOHN peakluu, e€
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xaTanns3atopbl

['oMoreHHbIe ¥ reTeporeHHbIE peakuu

ITpakTuyeckas padora Ne 1 mo teme "BnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE

https://obrazovaka.

https://resh.edu.ru

https://obrazovaka.

https://resh.edu.ru

https://obrazovaka.

28

[IpakTnueckas padora Ne 2 o reme "BnusiHue
pa3IUUHBIX (DAKTOPOB HA MOJIOKEHNE
XUMHUYECKOTO paBHOBECUS"

https://resh.edu.ru

29

3J'ICKTpOJII/ITI/I‘-ICCKaSI JucCconuranms. CunbHbIC

https://obrazovaka.
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U cia0bie AeKTposuThl. CTereHb
JMCCOIUALINH

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

https://obrazovaka.

30 pactBopoB. Bogopoanslii mokazatens (pH)
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaronye B https://resh.edu.ru
pacTBOpax 3IEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme https://obrazovaka.ru
32 "XHUMHUECKHE PEAKLIUU B PACTBOPAX
3JIEKTPOJIUTOB"
33 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIINH. https://resh.edu.ru
Baxxnerime OKUCIUTEN U BOCCTAHOBUTEIN
34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) https://obrazovaka.ru
Oananca
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIIECTB hitps://resh.edu.ru
36 Pemrenue 3aiay pa3nuyHbIX TUIIOB https://obrazovaka.ru
37 Pemrenne 3aia4 pa3inuyHbIX TUIIOB https://resh.edu.ry
38 CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO https://obrazovaka.ru
Teme "XuMuueckue peakiuu'
39 Kontponbras padota mo teme "Xumudeckue https://resh.edu.ru
peakuun"
[Tonoxenue Hemeramuios B [lepuoanueckoit https://obrazovaka.ru
40 CUCTEME XUMUYECKUX 31eMeHToB /1. 1.

MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. PU3MUECKUE CBOIICTBA HEMETAIIJIOB
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41

AnoTpomnusi HeMeTaJlIoB (Ha mpuMmepe
KHCJIOpOJia, cepbl, hocdopa u yriepoia)

https://resh.edu.ru

42

43

44

Bognopon: nonmyuenue, pusndeckue u
XMMHYECKHUE CBOMCTBA. ['napu bl

["ayioreHsl: HaX0XICHUE B PUPOJIE, CITOCOOBI
MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOICTBa

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJICOAEPKAIINE COSTUHECHUS
raJoreHoB

https://obrazovaka.ru

https://resh.edu.ru

https://obrazovaka.ru

45

JlabGopaTopHbIie 1 MPOMBIIIICHHBIE CTIOCOOBI
noytydeHusi rajioreHoB. [Ipumenenue
TaJIOTeHOB M UX COCIUHEHUIA

https://resh.edu.ru

46

47

48

[IpaxTnueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"T"amorensr"

Kucnopon: naboparopHbie v MPOMBIIIITICHHBIE
CHOocoObI MOMy4YeHUs, PU3NIECKUE U
xumuyeckue cBorictBa. O30H. [Ipumenenune
KHCIIOpO/ia U 030Ha

OKCI/IZ[LI " IEPOKCUBL

https://obrazovaka.ru

https://resh.edu.ru

https://obrazovaka.ru

49

Pemenue 3amaq Pa3JINIHbIX TUIIOB

https://resh.edu.ru

50

Cepa: HaxOJI€HUE B PUPOJE, CIOCOOBI
IMOJIY4YCHMUH, (1)I/ISI/I‘ICCKI/IC U XUMHUYCCKUEC
CBOMCTBA

https://obrazovaka.ru

51

CepoBoaopo, cyab(uabt

https://resh.edu.ru
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52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

https://obrazovaka.

53

54

55

[Tpaktuyeckas pabora Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
e€ coequHeHUs"

A3OT: HAX0XKJICHHE B MPUPOJIC, CITOCOOBI
MoTy4deHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBAa. AMMMAK, HUTPUJIBI

Kucnoponcoaepkaniue CoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

https://obrazovaka.

https://resh.edu.ru

https://obrazovaka.

56

[IpumeneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y10OpEeHUS

https://resh.edu.ru

57

58

®ocdop: HaXOKIEHNE B IPUPOJIE, CIOCOOBI
MOJTy4eHHs, PU3MUCCKHE U XUMUUCCKHE
coiictBa. @ochunel u pochun

Oxcunsl hocdopa, pochopcoaepxarine
kucaoThl. Comut pochopHOit KUCTOTHI

https://obrazovaka.

https://resh.edu.ru

59

[Ipumenenue ocdopa u ero coeTMHEHUH.
®dochopuble ya1oOpeHus

https://obrazovaka.

60

61

62

[IpakTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIIBHBIX 3a/a4 Mo TeMe "A30T u
dhocdop u ux coenuHeHUs"

Yrinepos: HaxoXJIeHUE B IPUPOJIE,
QIJIOTPOIIHBIE MOAU(PUKAIINN; GUHUECKUE U
XUMHYECKHE CBOMCTBA, TPUMCHECHHE

Oxcun yriepoaa(ll), okcua yrinepona(1V),
yroJIbHAsl KHCIIOTA U €€ CONH

https://resh.edu.ru

https://obrazovaka.

https://resh.edu.ru
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https://obrazovaka.

63 Pemrenue 3a1a4 pa3inyHbIX THIIOB
Kpemuwnii: HaxoXaeHHE B IPUPOJE, CIIOCOOBI https://obrazovaka.ru
64 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE
CBOICTBA
65 Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA, https://resh.edu.ru
CUJIMKAThI
66 [IpumeHeHne KpeEMHHUS U €ro COETMHEHU M. https://obrazovaka.ru
Crexi1o, ero nmoyy4eHue, BUAbl CTEKIIA
https://resh.edu.ru
67 Pewrenue 3anay pa3inuyHbIX TUIIOB ps://
68 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 https://obrazovaka.ru
teme "Hemeramibr"
https://resh.edu.ru
69 KontponbHas padota no teme "HemeTamibr" ps://
70 AHanus pe3ynbTaToB KOHTPOJIBHOMN padoThI, https://obrazovaka.ru
KOPPEKIIUS OIIHO0K
[Tonoxenue meraiuios B Ilepuoanyeckoit https://resh.edu.ru
71 CUCTEME XMMUYECKUX AIIEMEHTOB.
OCc00EHHOCTH CTPOCHHUS DIIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB
79 O6mue ¢pusznyeckue cBOMCTBa METAIJIOB. https://obrazovaka.ru
[IpuMeHeHre METaIOB B OBITY U TEXHUKE
https://resh.edu.ru
73 Crnnasel MetaiioB. Koppo3ust metanioB ps://
https://obrazovaka.ru
74 Pemrenue 3aiay pa3nuyHbIX TUIIOB ps://
75 DNEKTPOXUMHUYECKUN PsiJi HAIPSDKEHUI https://resh.edu.ru

MeTasuioB. OO0IIMe COCOOBI MOTyYeHUS
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METaJlJIOB

76

OO6mras xapakreprucTuka MeTaiioB |A-rpymmsl
[Teproandeckoil CUCTEMBI XUMUYECKUX
anemMeHTOB. Hartpuii u kanuii: noiay4yeHue,
(du3nUecKre U XUMHUYIECKUE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEMIECTB U UX
COETUHEHUN

https://obrazovaka.ru

77

Oo6mas xapakrepuctuka metamioB [1A-
rpynisl [leprpoaudyeckoi cucTemsl
XUMHYCSCKHUX 3JIEMEHTOB. Marauii u KajbIHi:
MoJIydeHue, PU3NICCKUE U XUMUICCKIEC
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COEINHEHNN

https://obrazovaka.ru

78

79

JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AnmroMuHwMiI: MOoJIy4yCHHEC, (I)I/I3I/ILIGCKI/IC n
XUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

https://resh.edu.ru

https://obrazovaka.ru

80

AM@oTepHbIe CBOMCTBA OKCHUIA M TUIPOKCHAA
AITIOMHUHUS, TUIPOKCOKOMIUIEKCHI aJTFOMUHHS,
UX IPUMEHEHUE

https://resh.edu.ru

81

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

https://obrazovaka.ru

82

[IpakTnueckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeEMe
"MeTaJisl IIIaBHBIX OArpynn"

https://resh.edu.ru

83

OO6m1ast XxapakTepruCTHKa METAIITIOB TTOOOYHBIX
noarpynn (b-rpynm) [lepuoauueckoit
CHCTEMBI XUMHUYECKHX JIEMEHTOB

https://obrazovaka.ru
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DU3NYECKUE U XMMUYECKUE CBOMCTBA Xpoma

https://resh.edu.ru

84 U €ro COEJUHEHUH, UX IPUMEHEHHUE

Baxneiimue coeMHEHUSI MapraHia. https://obrazovaka.ru
85 [lepmaHranat Kanus, ero OKUCJIUTEIbHbIE

CBOMCTBA

dusnuecKne 1 XMMUUYECKHE CBOMCTBA )Kelle3a https://resh.edu.ru
86 u ero coeauHeHuu. [lomydenne u npuMeHeHne

CILIaBOB JKeJe3a
87 dusnueckre U XUMUYECKHUE CBOMCTBA MEOU U https://obrazovaka.ru

e€ COeTMHeHUH, UX IPUMEHEHHUE

dusndeckue U XUMHUUECKUE CBOMCTBA IIUHKA U https://resh.edu.ru
88 €ro COCTUHEHNH, NX TIPUMECHEHHE.

I'MIpOKCOKOMIUIEKCHI LIMHKA

[Tpaktuueckas padota Ne 8. Pemenue https://obrazovaka.ru
89 IKCIIEPUMEHTAILHBIX 33724 110 TeMe

"MeTaibl TOOOYHBIX MOArpyHH"
90 Pemenue 3anay pa3nu4HbIX TUIIOB https://resh.edu.ru
o1 O0600111eHrEe U cUCTEMaTU3allNs U3YYEHHOTO https://obrazovaka.ru

MaTepuaia rno teme "Meramibr"
92 KonrtponsHas padota no reme "Metasibr" https://resh.edu.ru
93 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN paboThI, https://obrazovaka.ru

KOPPEeKIHs OIIMO0K

Poinb xuMum B obecrieueHH yCTOMYHMBOTO https://resh.edu.ru
94 pa3BuTHA yenoBeuecTBa. [loHATHE O HAyYHBIX

METOJIaX UCCIIeI0BaHUS BEIIECTB
95 HayuHble npuHIUIIBI OpraHu3auu https://obrazovaka.ru
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XUMHUYECKOTO MTPOU3BO/ICTRA.
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS
Ba)KHEHIIINX BEIIECTB

XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH

https://obrazovaka.

96 1
CpPEIbl U €r0 MOCIEACTBHUS

97 XUMUA U 3J0pOBbE YesIoBeKa. JIekapcTBEeHHBbIE 1 https://resh.edu.ru
cpencTaa

08 Xumus nuuy. Ponb xumun B obecrieueHun 1 https://obrazovaka.ru
MUIIEBON O€30MacCHOCTH

99 Kocmernueckue u mapgromMepHbie CpeICTBa. 1 https://resh.edu.ru
briToBas xumust
XuMust B CTpOUTENLCTBE. BaxkHeime https://obrazovaka.ru

100 CTPOUTENbHbIE U KOHCTPYKIIMOHHbBIE 1
MaTepHuabl

101 XWMHS B CENbCKOM X03s11icTBE. OpraHnyecKkue 1 https://resh.edu.ru
1 MUHEpaJbHbIC yI00pEHUS

102 Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110 1 https://obrazovaka.ru
TeMe

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

labpuensu O.C., OctpoymoB W.I1., CnankoB C.A. Xumus . 10 kinacc.ba3oBblil ypOBEHb : y4eOHUK
i ob1eoOpasoBat. yapexaenuit.-M: [Ipocsemenne, 2023
labpuensa O.C. Xwumus . 11 xmacc.bazoBenii ypoBeHb : y4eOHUK I 0OIIE0Opa3zoBarT.

yupexaenuii.-M: Ipocga, 2018
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