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HNOACHUTEJBHAS 3AIIMCKA

PabGouas mporpamMma Mo XMMUM HAa YPOBHE CpPEIHEro o0Iero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii denepanuny, TpeOGOBaHUN K pe3ysbTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTeIbHOI IIPOrpaMMBbI CPEIHETO o01ero
oopazoBanusa(POIl COO), npeacraBieHHbIX B DefepaibHOM TOCyIapCTBEHHOM
obOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro TpenMera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Qenepanny, peANM3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TONIOKeHH «Crparernn pa3BuTus BocnuTaHus B Poccuiickoin
®deneparuu Ha niepuoa a0 2025 roga» (Pacnopspkenue IlpaButensctBa PO or
29.05. 2015 Ne 996 - p.).

XuMHusi Ha YpOBHE YriayOJIEHHOTO HW3Y4YEHHUsI 3aHMMAaeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOro oOpa3oBaHusi ywamuxcs 10-11  kmaccos.
N3yuyenue mpeamera, peanumzyemMoe B YCIOBUAX U (epeHIInpOBAHHOTO,
npodusbHOrO OOy4YeHHs, MPU3BaHO OOecmeunTh O0O0Ie00pa30BaTENbHYI0 |
OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaluyl UX K OBICTPO MEHSIOITUMCS YCIOBHUSIM KU3HU B COLIUYME, a TaKkKe s
POJOJIKEHUsT OOY4YEeHHS B OpraHM3alusix MNpodhecCHOHATBHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpaMmme no xuMuu HazHayeHue IpeaMera «XUMHSA» [OJIy4Yaer
NOJPOOHYI0 ~ MHTEPIpPETalldi0 B COOTBETCTBUM C  OCHOBOIIOJIATAHOIIUMU
nonoxeausimu ®I'OC COO o B3auMOOOYCIIOBIIEHHOCTH II€JeH, Colep KaHus,
pe3ynbTaToB OOyYEeHHS W TPeOOBAaHWN K YPOBHIO IOATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJIHSAEMbIE MPOrPAMMOM IO
XUMUH PYHKIIUH:

e HH(OpPMAIMOHHO-METOAMYECKAs, peanu3anus KOTOpoH obecreunBaeT
MOJIyYEHHUE NPEACTaBICHUS O UENAX, COAEp)KaHUHU, OOIIEeHl cTpaTeruu
oOy4yeHHUsi, BOCIHUTAHUS W Pa3BUTUSI, OOYYAIOUIUXCSA CPEIACTBAMHU
MpeaIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO NpoduIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpe/IeTICHUE: TPUHIUMIIOB CTPYKTYPUPOBAHMS U TOCJIEAOBATEIHLHOCTH
M3y4eHUsI y4eOHOro maTepuaya, KOJIUYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTePUCTUK; TOIXO0J0B K (HDOPMHPOBAHUIO COAECPKATEIHLHON OCHOBBI
KOHTPOJISI M OIEHKH OOpa30BaTENbHBIX OCTIKCHHUM, OOYyYarolIuxcsl B
paMKax UWTOTOBOM arrecTtauuud B (OpME E€IUHOTO TOCYAapPCTBEHHOIO
AK3aMEHA M0 XUMHUH.

[Iporpamma aJig yriyOnEHHOTO U3YYEHUS] XUMUU:



e YCTAaHABJIMBACT WHBAPHAHTHOE MPEAMETHOE COJEpKaHHE, O00A3aTEIbHOE
JUISL W3Y4YEHUS B paMKax OTHENIbHBIX MNpoQuiei, mnpeaycMaTpuBaeT
pacnpenieieHue M CTPYKTYpHpPOBAaHHE €ro IO KjaccaMm, OCHOBHBIM
CoZIepKaTeNIbHbIM JIMHUSAM/pa3zesiaM Kypca;

e JAéT NPHUMEPHOE pACHPEIECICHUE YYEOHOrO0 BPEMEHH, PEKOMEHIYEMOro
JUTSL U3yYEHUS OT/ACIIbHBIX TEM;

e IIpeiaraeT IMPUMEPHYI IOCJIEN0BATEIbHOCTh H3Y4YEHHUS y4yeOHOro
MaTepraja ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOAUYECKYIO MHTEPHPETALMIO 1IeJIel U 3a]a4y U3y4eHus MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero o0miero oOpa3oBaHUA, CONEP)KATENbHOM XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa30oBaTEIbHOM
MPOTrPaAMMBbI CpeaHero o011ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNnpeAMETHbIX, NMPEIMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JACHCTBUN  0OydYaromerocs IO OCBOCHHIO
COJEpKAHMSI PEIMETA.

[To BceM Ha3BaHHBIM MO3UIHUAM B IMpOrpaMMe MO XUMHUHU IMPETyCMOTpPEHA
OPEEMCTBEHHOCTh C OOY4YeHMEM XUMUM Ha YPOBHE OCHOBHOTO OOUIEro
oOpa3zoBaHus. 3a MpelenaMu yCTAHOBJIEHHOM MpOrpaMMoil IO  XUMHUHU
00s3aTeNIbHON (MHBAapUAHTHON) COCTABIISIOLIEH COJAEpKaHMs y4eOHOro mpeamera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBIISIOLIEH,
KOTOpasl JTOJKHA OINPENENSIThCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOIO
npoduist 00ydeHHUS.

B coorBerctBuM ¢ koHuenryanbHbIMH nosoxeHusmu PI'OC COO o
Ha3HAYEHUU TPEAMETOB 0a30BOro M YINIYOJIEHHOTO YpOBHEH B CUCTEME
muddepeHIMpoBaHHOTO OOyYEHHSI Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
XUMHUSI Ha YpPOBHE YINIYOJEHHOIO M3Y4YEHHMs HAmNpaBlIeH Ha pPeaju3aluio
OPEEMCTBEHHOCTH €  MOCJIEAYIOIIUMM  3TallOM  MOJYYEHUS  XMUMHYECKOIro
o0pa3oBaHMsI B paMKax M3y4yeHHUs CHEIHUAIbHBIX €CTECTBEHHO-HAayYHBbIX U
XUMHYECKUX JUCUUIUIMH B By3aX U OPraHMU3AlMIX CPEIHEro NpogecCHOHAIbHOIO
oOpa3zoBaHus. B 3TOil CBA3M H3ydyeHHE MpeaMeTa «XHUMHS» OpPUEHTHPOBAHO
OPEeMMYLIECTBEHHO HAa  pacllUpeHue W  yriayOJIeHue TEOpPEeTUYECKOH |
NPaKTUYECKOM MOArOTOBKM O0y4YarolMXCsl, BBIOPABILNX ONpeNeIEHHbIN MpOopuib
o0yueHusi, B TOM YHUCJIE C IEPCIIEKTUBON MOCIEAYIOUIEro MOAyYEHUSI XUMUYECKOT0
o0pa3zoBaHus B opraHuzalusx npodeccuoHanibHOro oopasoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii OI'OC COO Kk muaHUpyEeMbIM pe3yJbTaTaM OCBOCHMS
(penepasibHON 00pa30BaTENbHOM NpPOrpaMMbl CPEAHEro OO0IIero 00pa3oBaHUS
U3ydeHHe IpeaMera «XUMHUS» OpPHEHTHPOBAHO TaKKe Ha pelIeHHe 3ajad



BOCIUTAHUS M COLMAIBHOIO Pa3BUTHUS OOy4YarOIIUXCS, HA (DOPMUPOBAHUE y HHX
OOLIEMHTEINIEKTYaJIbHbIX YMEHHI, YMEHHI pallMOHaIU3alUK y4eOHOro Tpynaa |
000OIIEHHBIX  CHOCOOOB  JICSITEIIBHOCTH, UMEIOIIMX  MEXIUCIUILUIMHAPHBIN,
HAIMPEIMETHBIN XapakTep.

CocTtaBngomuMy npeaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO H3y4YeHUS
ABIISIIOTCSL  YIIIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranmdeckas XxuMus». [Ipu omnpeneneHnn Moaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allid COAEpPKaHHWA 3TUX KYpCOB B IPOrpaMME IO XMMHHU 32 OCHOBY
npunAtel nojoxenuss ®I'OC COO o paznuumax 06a30BOro M yriryOJIEHHOTO
YPOBHEW U3YUYEHUS IIPEAMETA.

OcHoBY coaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u
HEOPraHWYECKass XHWMHS» COCTaBIISIET COBOKYNHOCTh NPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JTa cucTeMa
3HAHMM TMOJy4YaeT ONpeneiEéHHOE TEOPETHYECKOE JOMOJHEHUE, MO3BOJISIIONIEE
OCO3HAHHO OCBOUTH  CYILECTBEHHO OOdbIIUNA 00BEM  (PaKTOIOTHYECKOTO
maTepuana. Tak, Ha YIIYOJIEHHOM YpOBHE HW3Yy4Y€HHUs IMpeaMera olecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIWYEHUs OOBbEMA 3HAHUA O XUMHUYECKUX
AJIEeMEHTaX M CBOMCTBaX MX COCJMHEHHUHM HAa OCHOBE PACIIMPEHUS U YriayOjaeHus
IPEICTABIECHUN O CTPOCHMM BEUIECTBA, XUMHUYECKON CBS3M U 3aKOHOMEPHOCTSX
NPOTEKAHMS PEaKLUM, paCCMATPUBAEMBIX C TOYKH 3PEHHUSI XUMUYECKONW KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue nepuoauueckoro 3akoHa u Ilepuomnueckon
CUCTEMBl ~ XMMHMYECKMX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX IMPEACTABICHUSIX O CTPOEHUM aTOMa. XHWMHUYECKAsl CBA3b
OOBSACHAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUI IpU €€ 00pa30BaHUH U
pa3pyllieHnH, a TaKXKE C TOYKH 3PEHHs] MEXaHW3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakuuil  JomonHsercd  (OPMUPOBAHMEM  NPEACTaBICHUH 00
ANEKTPOXUMHUYECKUX IPOIECCAX U IEKTPOIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opraHmyeckod XMMHUU NIPH PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTHU
COEJIMHEHUH ynenserca oco0oe BHUMaHUE BoNpocaM 00 3JEKTPOHHBIX 3(deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLUi.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COJAEpPKAHME KypCOB XHUMHUU
yrayOaE€HHOrO YpOBHS U3YYEHHUS JJIs KIACCOB ONPEAEIEHHOro Npoduis (TJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpY U XapakTep [JOMOJHEHUW K 0OIeil cucreme
OpEeIMETHBIX 3HAHWM) OKa3bIBAIOT BIMSHHME CMEXHbIE MpeaMeThl. Tak, Hanpumep,
B COJICpP’KaHHUM TPEAMETa JIJIsi KJIACCOB XUMUKO-(DH3NYECKOro npoduist O60bIIoe
3Hau€HUE OYOyT MMETh 3JEMEHThl yu4eOHOro marepuana no oowmei xumuu. [Ipu
U3Y4EHUHM TpeIMeTa B JaHHOM Ciy4yae akIeHT OyJeT ciellaH Ha OOLIHOCTb
METOJI0B MO3HaHUsA, OOIIHOCTh 3aKOHOB M TEOPUN B XMMHH U B (PU3UKE: aTOMHO-
MOJIEKYJIApHasi Teopus (MOJEKyJsipHas Teopus B (PM3MKE), 3aKOHBI COXpPaHEHUs



MacChl W DHEPrUH, 3aKOHbl TEPMOJAWMHAMHKH, 3JIEKTPOJIW3a, NPEACTABICHUS O
CTPOEHUH BELIECTB U IPYTOE.

B TO xe Bpems B coaepXaHUM TMpeaMeTa sl KIAacCOB XHMMHUKO-
Oouonornyeckoro mpoduiis OONbIINKA YAENbHBIA BeC OyleT UMETh OpraHu4yecKas
xuMusi. B 3TOM cioydae TpemoCTaBIse€TCS  BO3MOXKHOCTH Ui Oolee
O0CTOATENIBHOTO  PAacCMOTPEHHUSI XUMHYECKOW  OpraHu3alvi  KIEeTKHM  Kak
OMOJIOTUYECKON CHUCTEMBbI, B COCTaB KOTOPOM BXOST, K MPUMEPY, TaKHe
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JUIUJbI, OCJIKH, YIJIEBOAbl, HYKJIECHHOBBIE
KUCJIOTBI U Apyrue. llpm 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTABUTEIECH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIYXaT OCHOBOW ISl U3y4YCHUS
CYIIIHOCTH NPOIECCOB (OTOCUHTE3A, IbIXaHMUSI, TUILEBAPEHUS.

B muranme ¢dopmupoBaHWS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHS
0OIlIEHaYYHBIX METOJ0B MTO3HAHUS U OIbITA MPAKTUYECKOT0 MPUMEHEHHS HAYYHBIX
3HAHUW M3y4YeHHUE MpeaMera «XUMUs» Ha YriayOJéHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YEeOHBIMH TMpeAMETaMHu, BXOJSAIIMMU B COCTaB
NpeIMETHBIX oOsacteil «EcTecTBeHHO-Hay4yHBIE NpeaMeThl», «Marematuka u
uHpopmaThka» U «PycCkuil SI3bIK U TUTEPATypPa».

[Ipy u3ydyeHuu ydeOHOro mpenmera «XuUMHUS» HAa YriayOJEHHOM YpPOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOT'O U CpelHEro oobmiero odpazoBanus (Ha 6a30BOM
YPOBHE), 3a7]a4eii IEPBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (JOPMUPOBAHUE OCHOB
HAYyKU XHUMHUU Kak o0O0JIaCTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEILHOCTH YEJIOBEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemenue
ATOM 3aJaud Ha YIIYOJIEHHOM YPOBHE U3YYCHHs TIpeIMeTa MpernoiaraeTt
peanu3almio TAKUX LEJIEH, KakK:

e (QopMHUpOBaHUE TMPEJCTABICHUN: O MaTE€pUaIbHOM €IUHCTBE MU,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUU PUPOJbI, O MECTE XUMUH B
CUCTEME EeCTEeCTBEHHbIX HayK M €€ Bemylieil poiu B o0OecreueHuu
YCTOMYMBOIO  pa3BUTUSl  4YEJIOBEUECTBA: B  PEIICHUU  MIpolieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBON 0€30MacHOCTH, B Pa3BUTUU
MEIULIUHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecre4eHnu palMoOHAIBHOTO MPHUPOIONOIb30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33pPEHUSI U OOIIEH KYJIbTYyphl YEIOBEKA, a TAKXKE HKOJIOTMUECKHU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U IPUPOHOMN Cpene;

e OCBOCHME CHCTEMBbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa: (PyHIaAMEHTATbHBIX
MOHATUH, 3aKOHOB U TE€OPUHA XHMMHH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHHMM BEIIECTBA HA Pa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJEKYJISPHOM, O  TEPMOJAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHWS XMMHUYECKUX PEAKIUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCTIIEPCHBIX CUCTEMax, 00 0OIIuX
HAyYHBIX MPUHIIMTIAX XUMHYECKOT0 MTPOM3BOJICTBA;

dbopmupoBaHue y 00 yJarommxcst OCO3HAHHOT'0 MMOHUMAHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKUX 3HAHUN i1 OOBSICHEHHUS
KJIIIOYEBBIX HAEH U MpoOJeM COBPEMEHHOW XMMHUHU, AJIA OOBSCHEHHS H
MPOTHO3UPOBAHMS SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBI3aHHBIX C XUMHUEH, IPOTHO3UPOBAHHS,
aHaJiu3a U OICHKH C MO3UIIMH SKOJIOTMUeCKON Oe30MacHOCTH MOCIECTBUN
OBITOBOMI M MPOM3BOACTBEHHON [EATEIBHOCTH YEJIOBEKA, CBSI3aHHON C
XAMUYECKAM  TIPOM3BOJACTBOM, HCIIOJNB30BAaHHEM W  TepepadOTKOU
BEIIICCTB;

yriayOlieHne  TpEeACTaBICHMH O  HAyYHBIX  METOAaX  IO3HAHMA,
HEOOXOAMMBIX JJIi TPUOOPETCHHS YMEHUN OpHUEHTHUPOBATHCS B MUPE
BEIIECTB W OOBSCHEHUS XHUMHUYECKHX SBIICHUH, HMEIONIMX MECTO B
PUPOJIC, B IPAKTHUECKON JIEATEILHOCTH U TTOBCETHEBHOM JKU3HH.

B mnnaHe peanuzauuM TNEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GYHKIMI [EJIOCTHOM CHUCTEMBbI CpPEeIHEro oOIero oOpa3oBaHUs MPU U3YYEHUU
npenMera «XuMuUs» Ha  yrIyOJI€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
NPUOOPETAIOT TaKKe IEIH U 3a7a9d, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUN TPUPOIBI,
YBOXEHUS K TIPOIECCY TBOpPYECTBA B O00JIACTH TEOPETHYECKUX U
MPUKJIAIHBIX HMCCIICIOBAHUNA B XUMHH, (DOPMUPOBAHHE MHPOBO33PCHHUS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHUBAIlMM K OOYYEHHIO ¥ TIO3HAHUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIFO ¥  CaMOBOCTIMTAaHWIO  HAa  OCHOBE  YCBOCHUS
00IIeYeNTOBEYECKUX [IEHHOCTENH;

pa3BUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTEH oOydJarommxcs, (GOPMHPOBAHWE Y HHX CO3HATEIBHOTO
OTHOIICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHHUIO Kak
YCIIOBUIO YCTIEIIHON MpodecCHOHANBHONM 1 00IIECTBEHHOMN JIEATEIThHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H TMOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMHUpOBaHNE YMEHHH M HAaBBIKOB Pa3yMHOI'O MPHUPOIOIOIH30BAHHUS,
pa3BUTHE IKOJIOTMUECKON KYJIbTYpbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MTOJIE3HOM IKOJIOTMYECKOMN AEATEIbHOCTH.

OO0muiee 4Kciio 4acoB, MPEAYCMOTPEHHBIX JJISI U3YYCHUS XUMUU Ha YrTyOJIE€HHOM
YpOBHE CpeliHero oduiero oopaszoBanus, cocrarisier 204 yacos: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B Heienio).



COJEPXXAHME OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYeCcKON XMMHUM.

[Ipenmer w©  3HaYyeHHE OPraHUYECKOW  XHWMUH, IMPEICTABICHUE O
MHOrooOpa3uu OpraHuYeCKUX COeTMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
cocTOsiHUsI. BalleHTHbIE BO3MOKHOCTM aToma yriepoja. XHMHYecKas CBsI3b B
OPTraHWUYECKUX COCNMHECHMUSIX. THIBl THOPUAM3AIMU AaTOMHBIX oOpOuTalieh
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN M JJOHOPHO-
aKLEeNTOPHbINM). TUNBl TEpEeKpbIBaHMS AaTOMHBIX OpOUTanel, ©- M T-CBS3U.
Onunapnasi, 1BOitHast U TpoWiHas cBsi3b. CrocoObl pa3pbiBa CBsI3E B MOJEKYyJax
oprannyeckux BemiecTB. [loHsTHE 0 CcBOOOAHOM pagukane, Hykieopuie u
anexTpodure.

Teopuss cTpoeHHs OpraHudeckux coeauHeHuit A.M. byrtiaepoBa wu
COBPEMEHHBIE IIPEJICTABIECHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPHHU CTPOCHHUS
OPraHMYEeCKUX COEOUHEHUH. MomneKkynspHble U  CTPYKTYpHbIE  (POPMYJIBIL.
CtpykTypHble (GOpMynbl pa3IuYHBIX BUIOB: PpPa3BEPHYTAs, COKpaLIEHHA,
ckenerHas. M3omepus. Buuabl wH30MepuHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTHI B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U M€30MEPHBIN AP PEKTHI).

[IpeacraBnenre o kinaccupuKalMM OpraHuyeckux BemecTB. [loHsTHE O©
dbyHkmoHanbHOU rpymnmne. ['omomnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HoMeHKIarypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

Oco0OeHHOoCTH W Kiaccu(ukanus OpraHUYecKux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEIIBHBIE PEAKIIUHA B OPraHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpallCHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualamMu Ha HUX
OCHOBE, OIBITBl N0 MPEBPALICHUIO OPraHMYECKUX BEIIECTB NPH HATPEBAHUU
(mnaBneHue, OOYrIMBaHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOIEKYII
OpPraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Ankanbl. 'oMonoruueckuil psj ankaHoB, oO1Iast popmylia, HOMEHKIaTypa U
M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKaHOB, Sp°-
ruOpUan3aIus aTOMHBIX opOWTanel yriepoja, o-CBs3b. Du3nyeckne CBONCTBA
AJKaHOB.



XUMHYECKME CBOWCTBA AJIKAHOB: PEAaKIWHU 3aMEIICHUS, W30MEPU3ALINH,
JNEruIpUpOBAHMS, [IUKIN3ALUU, TMPOSIN3a, KPpeKUuHra, ropeaus. [IpencraBienue o
MEXaHU3Me peakluid paJuKaIbHOTO 3aMEIECHUS.

Haxoxnenue B mpupojie. CriocoObl NOTyyeHUs: U IPUMEHEHHUE aJIKaHOB.

[uxnoankanel. O0mas ¢hopmyna, HOMEHKIaTypa U uzomepusi. OcCoOeHHOCTH
CTPOEHUS M XUMHUYECKHUX CBOMCTB MalbIX (LMKIONPONAH, IMKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTAH, IMKJIOIEeKCaH) HMKI0aJKkaHoB. CrocoObl MOJTy4YeHUs |
MPUMEHEHUE [IUKIIOATKAHOB.

Ankenbl. ['omonornyeckuil psifi ajnkeHoB, ooOmias (opmylia, HOMEHKIATypa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
ruOpuan3anrs aTOMHBIX OpOuTaned yriepona, o- U n-CBA3U. CTpyKTypHas u
reoMerpudeckas (Ouc-TpaHc-) u3oMepus. @OU3NYECKHE CBOMCTBA AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMU IMPUCOEAUHEHUS, 3aMEUIEHUSI B O-TOJOKEHUE
IIpY JBOMHOM CBA3M, INOIMMeEpU3aluu U okucieHud. [IpaBwio MapkOBHUKOBA.
KauecTBeHHble peakiuu Ha JBOWHYIO CBsI3b. CrOCOOBI MOTyYeHUs U TPUMEHEHNE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenuuenune. [lonumepuzanus
CONpsKEHHBIX TueHOB. CrocoObl OTy4YEeHHs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['oMonornueckuit psii ankuHOB, o01as Gopmysia, HOMEHKJIATypa U
U30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJKUHOB, SP-
rudpuau3aius aTOMHBIX opOuTaneit yriepoma. Ou3ndyeckrue CBOWCTBA AJIKUHOB.
XHWMHYECKHE  CBOMCTBA:  PEAKUMM  NPHUCOCAUHEHUsS,  JUMEpU3alUMu U
TpUMEpU3aLUH, OKHCIIeHU. KUCIOTHBIE CBOMCTBA AIKUHOB, UMEIOIIUX KOHIEBYIO
TpOHYIO CBs3b. KauecTBeHHBIE peaKIMK Ha TPOHHYIO CBA3b. CIOCOOBI MOTyYeHUS
Y IPUMEHEHUE AJIKUHOB.

Apomarnueckue yriieBogopoasl (apensl). ['omonorumueckuid psii apeHoOB,
obmast popmyra, HOMEHKIATypa U U30MEpPUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. duzmueckue CBOMCTBA apeHOB. XHMHUYECKUE
CBOICTBa OEH30J1a K €r0 FOMOJIOTOB: PEaKIMU 3aMEIIeHHs B OEH30JIbHOM KOJIbIIE U
YIIEBOAOPOJHOM paJuKaje, PEaKUUu IMPUCOEIUHEHHS, OKUCIEHHE T'OMOJIOIOB
O0enzona. IlpenacraBieHue 00 OPUSHTUPYIOUIEM JEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe alKWIbHBIX PaJUKaIOB, KapOOKCHIbHOM,
TUJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepuszanus ctupona. CnocoObl MOaydyeHUus 1
NpUMEHEHUE apOMATUYECKUX YTIIE€BOIOPOIOB.

[Tpuponnslii Ta3. [lomytHeie HedTaHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHsbI#1 yroias u npoAyKkThsl ero nepepadborku. CrnocoObl nepepaboTku HedTH:



NEPEroHKa, KPEKUHI (TEPMUYECKHUM, KaTaTUTUYECKUM), PUDOPMUHT, MNHUPOIU3.
[IponykThl nepepadoTKu HEPTHU, X IPUMEHEHUE B POMBILIIIEHHOCTH U B OBITY.

['enernueckas CBA3b MEXY pa3IMUYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DONEeKTPOHHOE CTPOEHUE TAJIOrCHIPOM3BOJHBIX YIVIEBOJOPOAOB. Peakumu
3aMEIEHHs TaloféHa Ha TUAPOKCOrpYNIy, HUTPOrpyIIly, LUAHOTPYIIY,
amuHorpynmy. JleficTBue Ha TaJOre€HNPOU3BOAHBIE BOJHOTO W CHHPTOBOTO
pacTBopa wmi€noun. B3aumopeicTBue IUTraJOreHAJIKaHOB C MarHUEM M LIUHKOM.
[TonsiTne 0 METaNIOOPTaHUYECKHUX COEJIMHEHUSX. Hcnonb3oBanue
raJIOrCHIPOU3BOJIHBIX  YIJIEBOAOPOIOB B OBITY, TEXHUKE W TP CHHTE3E
OpPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHMs BEIIECTB W HX IPEBpaLICHUIA:
u3yueHue (PU3NYECKUX CBOWCTB YrieBOJOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoIOpOJOB pPa3IUYHbIX KiIaccoB (oOeclBeYMBaHME OpPOMHOW WU
MOJIHOM BOJIbI, pacTBOpa IepMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTUJICHA C
aMMHauHbIM pacTBOpoM okcuga cepedpa(l)), xaduecTBeHHOe OOHapyXeHHE
yriaepoja M BOJAOpPOAA B OPraHUYECKHMX BEIIECTBaX, IOJIYYEHUE OTUIEHA |
U3Y4YEHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KoiekiusaMu «Hedtb» u «Yrompy», c
oOpa3llaMM IUIACTMACC, KaydyKOB M PpPE3UHBbI, MOJEIUPOBAHUE MOJIEKYJI
YIJIE€BOAOPOJIOB Y TAJIOT €HIIPOM3BOAHBIX YTIIEBOAOPOIOB.

Kucnopoaconepaxaiue opranndyecKue CoeAMHEHU.

[IpenenbHbie omHOAaTOMHBIE cnuUpThl. CTpoeHue MoJekyna (Ha mpuMmepe
MeTaHojla M JTaHona). ['omosormueckuit psn, obuas ¢opmyna, H30Mepus,
HOMEHKJaTypa U Kilaccudukanus. @Dusmueckue CBONCTBA  NpeAesIbHBIX
OJTHOATOMHBIX CHUPTOB. BOOOpoAHBIE CBSI3M MEXAY MOJEKYJIaMH CIIUPTOB.
XWMHUYECKHE CBOICTBA: peaKkUMH 3aMELIEHUs, JeruapaTalud, OKUCIEHUS,
B3aUMOJICHCTBHE C  OPraHMYECKUMHM WM  HEOPraHWYECKHMMH  KHCIIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHL. JleMCTBUE 3TaHOIAa U METaHOJIA
Ha opranm3M uyenoBeka. CrocoObl MOMy4YeHHs U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie a¢upsl, HOMeHKNIaTypa U u3oMmepusi. OcoO0eHHOCTH (PU3MUECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaToMHbl€ CHHMPTHI — ATWICHIJIMKOIb W TNHLEpUH. Pusznueckue u
XMMHUYECKUE CBOMCTBA: PEAKLUU 3aMEIlCHHs], B3AUMOJECHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKHMM KHUCJIOTaMM, KayeCTBEHHAas pEaKIUs Ha MHOIOATOMHBIE
cnupthl. [IpencraBieHne o MexaHU3ME pPEaKIUi HYKICO(OUILHOrO 3aMelEHUsI.
HeiictBue Ha opraHuzM 4enoBeka. (CnocoObl TMONy4YeHUsST U NPUMEHEHHUE
MHOT0aTOMHBIX CITUPTOB.

®eHon. CTpoeHHME MOJEKYIBI, B3aUMHOE BIIMSHHME TUAPOKCOIPYIIIBI U
O6eHzonpHOro sapa. dusmueckue cBoicTBa (PeHona. OcoOEHHOCTH XMMHYECKUX



cBoicTB (peHona. KaudecTBeHHble peakuuu Ha (eHosn. TOKCMYHOCTH (heHoa.
CnocoObl nonydyenust v npuMenenne gpenona. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIe COETUMHEHMS — aIbJCTUJIBl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHMJILHOUM TPyNIbl. ['OMOIOrHYecKHe psiibl albIACTUI0B U KETOHOB, OOIIast
dbopmymna, mzomepus W HOMEHKiIarypa. DuU3NYeCKWe CBOWCTBA albJCTHIIOB H
KETOHOB. XMMHUYECKHE CBOMCTBAa  albJCTHIOB M  KETOHOB:  pEaKIuu
npucoenuHeHra. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJbICTHUIbL.
CriocoObI ONTy4eHHsI ¥ IPUMEHEHUE aJbJCTUI0B U KETOHOB.

OaHOOCHOBHBIE TIPEIENbHBIE KApOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepus u HoMeHkIaTypa. dusnueckue cBONWCTBa
OJTHOOCHOBHBIX TMpPEACIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpoaHBIE CBSI3U MEXIY
MOJIEKYyJIaMi KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBONCTBA: KUCIOTHBIC CBOWCTBA,
peakuus >TepUPUKALNM, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOrO paJHKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHOW KHUCIOTHI. [loHSITHE O MNPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OC0OEHHOCTH CBOWCTB HEMPEICIbHBIX W aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHUHOBAs, OJEUHOBAS, .JUHOJEBAS,
NUHONIeH08as KUCIOThl. CriocoObI MOYyYEHUS M TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxnbie 3¢upsl. ['omonorudeckuit psa, oOmas dopmysna, HU30OMEpHs H
HOMEHKJIaTypa. DPu3nueckue M XUMHYECKUE CBOMCTBA: THAPOIU3 B KHUCIOW U
LIEJIOYHOU Cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XUMHUUYECKUE CBOWCTBA KUPOB: THAPOJIN3 B
KHUCIION U 1mestouHor cpee. OCOOEHHOCTH CBOWMCTB JKMPOB, COEPKAIINX OCTATKU
HeTpeAeIbHbIX JKUPHBIX KUCIOT. XKupsl B ipupo/e.

MpI1a KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, TH-
U Tmojucaxapuabsl). MoHOcaxapubpl: TIIOK03a, (PYKTO3a, TajdakTo3a, pubo3a,
ne3okcupu6o3a. dusnueckue CBOICTBAa W HaxoxaeHue B npupoge. dorocunres.
XHWMHUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YYaCTHEM CIIUPTOBBIX U AJIbJACTUIHON
TPYNI, CIUPTOBOE W MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIIIOKO3bI, €&
3HAUYEHUE B KU3HENEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
JakTo3a. BoccTaHaBiuBarolve 1 HEBOCCTaHABIMBAIOUIME AUCaxXapuabl. [ 'uaponus
nucaxapuaoB. Haxoxnenue B nmpupoae u npuMmeHenue. [lonucaxapuasl: Kpaxmad,
JIMKOTeH W 1emwnono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmania, TJIMKOreHa |
netosio3bl.  dusnyeckne CBOMCTBA KpaxMmajga M LEJUTH0JI03bl. XHMHYECKUE
CBOMCTBa Kpaxmajya: THApOJiN3, KaueCTBEHHAsl peakius C MOJ0M. XUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, MoiydeHue 3(pupoB uemionossl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, all€TaTHBIN MIEINK).



OKCIEpUMEHTAJIbHbIE METO/Abl M3YyYEHHUs BEIIECTB W HUX NPEBPAlllCHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AUMOJECHCTBHE 3TAHONA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETH] Ha PACKAIIEHHON MEIHOM MPOBOJIOKE,
OKHUCJICHHE ATWJIOBOTO CHHPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albAETUIbl (C THUIPOKCUIOM
muammuncepedpa(l) u  rugpokcugom  menu(Il)), peakuus raumepuHa  c
runpokcugom meau(Il), xumuueckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIIOKO3bI ¢ rujgpokcunoM meau(ll), B3aumosaerictBue
KpaxMmajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3aJay 1o TeMaMm «CrnupTsl U
denonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoep:kaniue OpraHnyecKue coeIMHeHusl.

AMMHBI — OpraHUYECKHE MPOU3BOJIHbIE aMMHaka. Kiaccudukanus aMUHOB:
anupaTUyecKue W apoOMATHUYECKHUE; TMEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIEC.
Crpoenue monekysn, oduas (opmyna, u3oMepus, HOMEHKIaTypa U (pusuveckue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA alnM(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aUMOJECHUCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Counu aJIKuIaMMOHHSL.

AHUIUH — TpelCTaBUTENb aMUHOB apoMaruyeckoro psaa. CrpoeHue
aHwinHa. B3auMHOe BIMsSHUE TPy aTOMOB B MOJieKyJsie aHuiIuHa. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIWHA. KadecTBeHHbIe peakiuu Ha aHwinH. CrocoObl
MOJIydeHUsT W TpUMeHeHue anudatuyeckux amuHOB. [lomydeHue aHuiIMHA U3
HUTpOOEH301A.

AmuHokucnoTel. HomeHnknatypa u uzomepusi. OTAelbHbIE TPEACTABUTENIH O-
AMUHOKHUCJIOT: TJUIUH, anaHuH. @Du3nuecKkue CBOWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOWCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPTaHUYECKUX
COCJIMHEHUM, peakis TMOJUKOHICHCAMM, O0pa3oBaHUE TMENTUIHON CBS3H.
bruonornueckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 ENTH]IOB.

benku kak npuponnsie mnonumepsl. llepBuuHas, BTOpUYHAsE M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OEJKOB: THUAPOIMU3, JACHATYpALMS,
KauyeCTBEHHBIE PEaKIMU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
pacTBopeHHe O€lIKOB B BOJE, JCHATypalus OEJKOB NpPU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€NKH, peUIeHHWEe HKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A30TcoaepKalne OpPraHMYECKUE  COCOUHEHHS» U «Pacno3znaBanue
OPraHUYECKUX COCTMHECHUN.

BbicokoMoJIeKy/ISIpHbIE COeTMHEHHS .

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNY, CPEAHSAS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJEKYISIPHBIX COCAUHEHUNH —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIHSI.

[Tonmumepubie Matepuansl. I[lmacTmacchl (TOJUATUIICH, TOJTUIIPOIHIICH,
NOJMBUHWIXJIOPU, TOJUCTUPOJ, TOJIUMETHIMETAKpUIaT, MOJUKapOOHATHI,
nonvd TUIeHTepedTanat). Y Trian3anus u nepepaboTka miacTuka.

DJ1acTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYCCKHC KayqyKHu
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsr CIIEIHMATBHOTO Ha3HA4YCHUS (Tedmon, KeBJap,
AJIEKTPOIPOBOIAIIME TOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEIIECTB M HX NPEBpallCHUN:
O3HAKOMJICHHE ¢ 00pa3laMH MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHUE DSKCIEPUMEHTAIbHBIX 3ada4 1o Teme «Pacmo3HaBaHue
IUIACTMAcC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnaenue wmoinekyisipHoi (OpMysibl OpPraHUYECKOTrO COCIUHEHUS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €0 COCTaB, HaXOXKJICHUE
MOJICKYJISIPHOM  (pOPMyJIBI  OPraHMYECKOTO COCAMHEHHS 110 Macce (00BEMY)
POAYKTOB CTOpaHMs, MO KOJMYECTBY BemecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIuyu W/WiIW MCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYypHOU (hopMyIbl
OpraHUYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKUX CBONCTB WM CIOCOOOB
MOJTYYEHHMsI, OTNpENIeTICHUE JIOJIM BBIXOJA MPOAYKTa PEAKIMH OT TEOPETHUECKH
BO3MOKHOTO.

MexnupeamMeTHbIe CBA3U.

Peanuzanmst MexXnpeIMeTHbIX CBSI3€H MpU U3YYECHUH OPraHUYECKON XUMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTACIBHBIX TIPEIMETax
€CTEeCTBEHHO-HAYYHOI'0 IUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIC MMOHATHUS: IBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHajIu3, CHUHTE3, Kiaccudukaims, HaOIOJIeHne, H3MEpEHUE,
AKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHUE.

®dusnka: Marepus, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHBb, BEIIECTBO, TeNO, OO0OBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3MYECKHE BEIWYUHBI, €IUHUIIBI WU3MEPEHUS, CKOPOCTh, JHEPrus,
Mmacca.

buonorusi: kneTka, oOpraHusM, 3KocucTema, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA W TeTepOoTpOdHBIA THUN TUTAHUSA, OpOKEHUE,



dorocuHTe3, [bIXaHUE, OETKW, VYIJIEBOABI, JKUPHI, HYKIECHHOBBIE KHUCIIOTHI,
(epMeHTBI.

['eorpadus: mone3nsie UCKOMaeMble, TOILIUBO.

TexHonmorusi: MNUIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAJIBHOTO IHTAHU,
MOIOIIIME CPECTBA, MAaTEPHAIIbI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC

OBIIAS U HEOPTAHUYECKASI XUMMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XuMHUUeCKUil asemMeHT. M3otonsl. CTpoeHue
AJICKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTHYECKHUE YPOBHHU U
noypoBHH. AToMHbIe opOouTanu. Kiaccudukanuus XuMUYECKUX 31EMEHTOB (S-, p-,
d-, f-amementsl). PacmpeneneHue 2JIGKTPOHOB IO AaTOMHBIM  OpPOHUTAJISIM.
DJIEKTPOHHBIE KOH(PUTYpAIIMIK aTOMOB 3JIEMEHTOB MEPBOr0—4eTBEPTOrO MEPHO/IOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHHH, JICKTPOHHBIC KOH(MUTYpAIlUd HOHOB.
DIIEKTPOOTPHUIATEIHBHOCTb.

[Tepuoauueckuii 3akoH u [lepuoguyeckas cucteMa XHUMHYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBsA3b NMEPUOAUUYECKOTO 3aKOHA U lleproanueckoi CUCTEMBI
XUMHMYECKMX JOJIEMEHTOB C COBPEMEHHOM Teopued CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX M CJIOXKHBIX BEIIECTB [0 Tpynmam U TepuojaMm. 3Ha4YeHUe
nepuoanyeckoro 3akona /.M. Menneneena.

XumMudeckas CBsA3b. BHAbl XUMHYECKON CBSI3M: KOBaJICHTHasl, HOHHasi,
MeTayuimdyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBINA. DHEPrus U JjuHa CB3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBII[AEMOCTh KOBAJIEHTHOM CBs3U. KparHeie cBs3u. BomopoaHas CBs3b.
MexXMOoNeKyIsIpHbIE B3aUMOJCUCTBHS.

BaneHTHOCT, M BaJEHTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeuHEeHUAX. COCTaB KOMILJIEKCHOI'O HOHA:
KOMILUTIEKCOOOpa3oBaTeib, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPAWHAITMOHHOW XUMUH.

BemectBa  MOJIGKYJIPHOTO M HEMOJIEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYp) U CBOKCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cucreMax. Mctuanabie pactBophl. [IpencraBienue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHHUS KOHIIEHTPAIlMU PacTBOPOB:
MaccoBas J0Ji BEIIEeCTBAa B PaCTBOPE, MOJISIpHAsA KOHIIEHTpalus. HackileHHbsIe u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTaninoruaparsl.



Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATIbHbBIC
HAa3BAaHUS OTJEIbHBIX MPEACTABUTENEH HEOPTaHUUECKUX BEIIECTB.

Knaccudukaiys XxuMuueckux peakiuii B HEOPraHUYECKOM W OpraHUYeCKOM
XUMUH. 3aKOH COXPAHEHHS MAacChl BEHIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUS
SHEPTUU TPU XUMHYECKUX peaknusX. TeruioBbie 3G(HEKThl XUMUYECKUX PEaKITUH.
TepmoxumMudeckre ypaBHEHUS.

CKOpOCTh XMMHYECKOUW peakIiiu, €€ 3aBUCUMOCTh OT Pa3jIu4HbIX (PaKTOPOB.
['omoreHHble U reTeporeHHble peakiuu. Katanus u kaTaau3aTopsl.

OO6parumbie 1 HEOOpaTUMBIC peakIi. XUMHUEeCKoe paBHoBecue. KoHcTanTa
XUMHYECKOr0 paBHOBecHsl. DakTophl, BIMSIONIME HA TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHILIEHTPALIMU BELIECTB, YYaCTBYIOIIHNX B
peaxkiuu. [Tpunnun Jle [laTenbe.

OnekTponuTuyeckass auccoruanus. CuiabHble U clla0ble  3JIEKTPOJUTHI.
Crenenp aucconmanuu. Cpena BOAHBIX PAcTBOPOB: KHUCJIOTHAsl, HEWTpaJIbHAas,
menouHas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus comeid. Peakiuu
MOHHOT'0 OOMEHa.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKHUCIICHUS.
Okucnurennb W BOCCTAHOBUTENb. [IpoliecChl OKUCIEHUS W BOCCTAHOBJICHUA.
Baxnelmme OKUCIMTENM W BOCCTAHOBHUTENIH. METON JJIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 pacTBOPOB U PACILJIABOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUCHHS BEIIECTB W HX NPEBpalleHUM:
pa3loKEeHUE TEpPOKCHAAa BOJOPOJA B TMPUCYTCTBUM KaTaliM3aTtopa, MOJEIHU
KPUCTAINIMYECKUX PEMIETOK, POBEICHNE PEaKInii HOHHOTO OOMEHa, OTpe/IeIeHIE
Cpelbl pacTBOPOB C TOMOIIBI) WHAMKATOPOB, W3YYEHUE BIMSHUSA PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIUU U TMOJ0KEHUE XHUMHUYECKOIrO
PaBHOBECHSI.

Heopranuuyeckass XuMus.

[Tonoxenne HemeraiuioB B llepuoguueckonl cucremMe XUMHYECKHX
anemeHToB J[.M. MenaeneeBa u 0cOOEHHOCTH CTpoeHusl ux atomoB. dusnueckue
CBOWCTBA HEMETAJUIOB. AJUTIOTPOIUS HEMETAJJIOB (HAa MPUMEPE KHUCIOPOIA, CEPHI,
dbocdopa u yriepoja).

Bonopon. Ilomydyenue, gusnueckve M XUMHYECKUE CBOWCTBA: PEAKIUU C
METAJJIaMU W HEMETaulaMH, BOCCTAaHOBHUTEJIbHBIE CBOWCTBA. [WApUABI.
TomIMBHBIE 3IIEMEHTHI.

[amorensl. Haxoxknenwe B mpupojie, CrocoObl MOdydeHus, (GU3UYECKUe |
XMMHYECKUE CBOMCTBA. ['asioreHoBomopoasl. BaxkHenie KUCIopoacoaepk ame
coeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COEAMHEHUN.



Kucnopon, o3oH. JlabopaTtopHble U MNPOMBIIUICHHbIE CHOCOOBI MOJIYYCHHS
Kucioposa. Ou3nueckue U XMMUYECKHE CBOWCTBA M NMPUMEHEHHE KHUCJIOpoaa U
030Ha. OKCUIBI U IEPOKCUJIBI.

Cepa. Haxoxnenue B TIpUpOJIe, CIOCOOBI TONYyYCHUS, (PUIHUECKHUE H
xumudeckue cBorctBa. CepoBogopon, cymbduasl. Oxcupn cepoi(IV), okcun
ceprl(VI). Cepnucras u cepHas KHUCIOTHI M uX coid. OCOOCHHOCTH CBOWMCTB
CEpHOM KUCIOTHI. [IpuMeHeHune cepol U €€ COEIUHEHUI.

Azor. Haxoxnenue B mpupoje, CHocoObl MOMydeHus, (U3NYEecKue u
XUMHUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI U UX coyil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHeHue azora
U €ro COCIMHEHUN. A30THBIE yI00pEHUSI.

®ochop. Haxoxnenwe B mpupone, CHOCOOBI TMONydeHHS, (PU3HUECKHUE H
xumuuyeckue cBoictBa. @ochuasl u Pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ conu. I[lpumenenue ¢ocdopa u ero coeauHenuit. docdopHbie
ya00peHus.

VYrinepon, HaxoXAeHHE B TOpUpoie. AJUIOTPOIHBIE  MOIU(HUKAIUY.
du3nuecKkue M XUMHUUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepoaom. Okcup yrinepoaa(ll), okcun yriepona(IV), yronapHast kuciora u e
conu. AKTHBUPOBAHHBIA yroyib, ancopOuus. DynnepeHsl, rpadeH, yriepoHbie
HaHOTPYOKH. [IprMeHeHre MPOCTHIX BEIIECTB, 0OPAa30BAaHHBIX YIJIEPOJAOM, U €ro
COCIMHEHUMH.

Kpemuuii. Haxoxnaenue B mpupojie, CrocoObl MOJydeHUs, (PU3HMUECKUE U
xumudeckue cBorictBa. Oxcupn kpemuusa(IV), kpeMHueBas KUCIOTa, CHIMKATHI.
[IpumeneHue kpeMHus U ero coequHeHn. CTeKI0, ero nojy4eHue, BUIbl CTEKIIA.

[Tonoxenne MmeramioB B [leproanueckoil cUCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMsI DJIEKTPOHHBIX 000JI04eK aTOMOB MeTamioB. OOmue
¢usznueckue cBoicTBa MeTasioB. [IpuMeHeHHe MeTalioB B OBITY U TEXHUKE.
CnuiaBbl METAJIOB.

DNEKTPOXUMHUUECKUNA  PpsAJl  HampsbkeHut  metauioB.  OOmue  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPTHUs, MMAPOMETAITYPIus,
anekTpomeramutyprusa. [lonsitue o koppo3umu metasioB. CrnocoObl 3aluThl OT
KOPPO3UHU.

O6mias xapakrepuctuka MmetamioB [A-rpynmnsl [lepuonnueckoid cucTemsl
XUMUYECKUX OJJIeMeHTOB. Hatpuii u kanuit: mnonydyeHue, ¢GU3HMUECKHUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHHUI.

O6mas xapakrepuctuka meraioB IIA-rpynmel Ileprogudyeckoil cuctemsl
XUMUYECKUX OJJEMEHTOB. Marnuii W Kajblui: TmoiydeHue, ¢GU3UYECKUEe U
XUMUYECKUE CBOMCTBA, MNPHUMEHEHUE IMPOCTBIX BEIIECTB M HMX COEAUHEHUHU.
XKécTkoCcTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.



AOMHUHUIA: TTONy4YeHue, (PU3NUYEeCKe U XMMUYECKUE CBOICTBA, IPUMEHEHUE
OPOCTOrO BEIECTBA M €ro coeAuHeHud. AM@orepHble CBOMCTBAa OKCHUIA U
TUJPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aTFOMUHUSL.

OO6mras  xapakTepucThka MeTauioB 1o0ouHbIX moarpynm  (b-rpymm)
[Tepronnyeckoil CUCTEMBI XUMAYECKHAX SJIEMEHTOB.

®u3NYECKNe U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(Il), xpoma(Illl) m xpoma(VI). Xpomarsl u JuxpoMatbl, HUX
OKHUCJIUTENbHBIE CBOMCTBA. [loiTydeHre U TPUMEHEHHUE XPOMa.

Ou3nyecKkne M XUMHYECKHE CBOMCTBA MAapraHia HU €ro COCIUHEHHUM.
Baxueiimue coenunenuss wmapranua(ll), wmapranua(IV), wmapranma(VI) wu
mapranna( VII). Ilepmanranat kanmusi, €ro OKUCIUTEIbHbIE CBOMCTRA.

duznuecke U XUMHYECKUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIbI,
ruapokcuasl u conu xeneza(ll) u xeneza(Ill). [Tonyuenune u npuMeHeHUe xKene3a
Y €ro CIUIaBOB.

@u3nuecKkne U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenne u
IIPUMEHEHHUE MEJIU U €€ COCTMHECHU .

[uuk: momydyeHue, (pU3MUECKME U XUMHYECKHE CBOHCTBA. AM(QOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [[puMenenue
IIUHKA U €r0 COCIMHEHUI.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpalCHUN:
u3y4yeHrue o0pa3lloB HEMETAJJIOB, FOpeHHe cephl, ¢docdopa, keie3a, MarHus B
KHCIIOPOJIE, M3Yy4Y€HUE KoJuleKIuu «MeTamael W CIUIaBbD», B3aMMOJEHUCTBUE
HIEJIOYHBIX U MIETOYHO3EMENbHBIX METAIJIOB C BOJOM (BO3MOYKHO UCIIOIb30BaHUE
BUJIECOMATEpPUAITIOB), B3aUMOJICHCTBHE IIMHKA U JKelie3a C pacTBOpaMH KHUCIOT U
1IEI04Y€H, KAYECTBEHHBIE PEAKIIMA Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
YU KaTUOHBl METAJUIOB, B3aUMOAECHCTBUE TUAPOKCUIOB aJOMUHHA M LHUHKA C
pacTBOpaMM KHCIJIOT M HIEJIIOYEH, PEHIEHHUE IKCIIEPUMEHTANIBHBIX 33/1ad MO TeMaM
«amorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U WX COCAUHEHUSNY,
«MeTaJuibl TJIaBHBIX MOATPYII, «MeTamibl TOOOYHBIX TOATPYIII.

XUMUS U )KU3Hb.

Ponp xumuu B oOecriedeHNU yCTOMYMBOTO pa3BUTHS uenoBedecTBa. [lorsTue
0 HAY4YHBIX METOJIaX IIO3HAHUS M METOAOJIOTMA HAYYHOrO HCCIEHOBAHUS.
HayuHble mpuHIIMITBEI OpraHU3aluy XUMUYECKOTr0 NpOU3BOACTBA. [IpoMBIlITIEHHbIE
CIOCOOBI MONYYEHUSI BaKHEUIITNX BEIIECTB (HA MpUMEpPe MPOU3BOJCTBA aMMHUAKA,
CEpHOM KHUCIIOTHI, MeTaHoJa). [IpoMbIliuIeHHbIE CTIOCOOBI MONYYEHUSI METAJIIOB U
CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYKAIOWMIEH CPEAbl U €ro MOCIEACTBUSL.
Ponbs xumuu B o6ecrieueHnn YHEPreTHIeckoil 6€30MacHOCTH.

Xumusi W 3I0pOBbE uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XUMUM B pa3BUTUN MEIULIHBI.



XuUMUS MHIIA: OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE N00aBKU. Poib xumuu B
o0ecrnieueHny MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBumia
0e30MacHOr0 MCIHOJB30BaHUS TpenaparoB OBITOBOM XWMHHM B TOBCEIHEBHOMN
KU3ZHU.

XuUMHSI B CTPOUTEILCTBE: BAKHEHUIIINE CTPOUTENbHBIE MaTepHuayibl (IIEMEHT,
OCTOH).

XuMus B CETbCKOM Xx03s1iicTBe. OpraHndecKue 1 MUHEPAJIbHbIE Y100pEHHSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl a1 2neKTpoHUKUA. HaHoTexHonoruu.

Pacuérunle 3a/1aun.

Pacuérel: Macchl BemiecTBa UM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAcce WM O0BEMY OJHOTO U3 YYaCTBYIOIIUMX B PEAKI[MU BEILIECTB,
Macchbl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CJIIM OJHO U3
BEIIECTB HMMEET MpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTa
peakiuu, €ciIuM OJHO M3 BEIIECTB JaHO B BHUJAE pPACTBOpA C ONpPEAEIEHHOU
MAacCOBOM JOJIE PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOMM W MOJSPHOU
KOHIIGHTpAIIMU BEIIECTBA B PAcTBOpE, JOJIM BBIXOAA MPOJAYKTA PEAKIUH OT
TEOPETUUECKH BO3MOMKHOTO.

MexnpeamMeTHbIe CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MpU  H3YyUYEHHH  oOOIed u
HEOpraHn4ecKol xuMuu B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJb30BaHHUE KaK
OOIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U TOHATHUM, MPUHATHIX B OTJEIHHBIX
peAMETax €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE TIOHSTHUSA: SIBJICHUE, HAYYHBbIN (aKT, TUIOoTe3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, Kiaccudukanus, NepuoJudHOCTb, HAOIIOIEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJEIUPOBAHUE.

®usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aToM, OJJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, IHEPTE€TUUECKUN YPOBEHD,
BEIIECTBO, TeJI0, OOBEM, arperaTHO€ COCTOSHUE BEIEeCTBA, HJEAJIbHBIN Ta3,
¢dbusznyecKkre BEIMUMHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTbh, SHEPTHsI, Macca.

buonorus: knerka, opraHuszM, 3KkocucTema, ouochepa, MmeTaboau3M, Makpo-
U MUKPOAJIEMEHTHI, OCJIKH, KUPBI, YIJIEBOAbI, HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTHUH B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHomorus: XUMUYECKass MPOMBIIIJIECHHOCTb, METALTYPTUsi, CTPOUTEIIbHbBIC
MaTepHalibl, CEbCKOXO035MCTBEHHOE MPOU3BOICTBO, MUIIEBAsi MPOMBIILIEHHOCTD,
dapmareBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



Imperaparos, IMPONU3BOACTBO KOHCTPYKIIMOHHBIX  MAaTcpualioB, QJICKTPOHHAsA
ITPOMBIIIIIICHHOCTDb, HAHOTCXHOJIOTHH.



IINITAHUPYEMBIE PE3VYJIbTATBI OCBOEHHM A ITPOI' PAMMBI 110 XUMUU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o01rero o0Opa3oBaHUS BBIACICHBI CICAYIONIUE COCTABJISIONIME: OCO3HAHUE
OOyYaloMMHUCS POCCUMCKOM TPaKJaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSTEILHOCTA U CAMOOIIPEIECICHUIO; HAIMYNE MOTUBAIIUU K
OOYy4EeHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIHMXCA PYKOBOJICTBOBATHCS
OPUHATBIMA B OOLIECTBE TMpaBWIAMU U HOPMAaMU TOBEJCHHUS;, HaJIU4ue
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LIEJIA U CTPOUTD
YKU3HEHHBIE TUIaHbI.

JInuHOCTHBIE pe3ylbTaThl OCBOEHUS mOpeaMera «XUMHUS» OTPaAXKaOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW NEeSTEeIbHOCTH
0o0y4JarommMxcs B MpOIECcCce pean3aiiui 00pa3oBaTeNbHOM e TeIbHOCTH.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUS MpeaMera «XUMHUS» OTPakaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW NEeSTEIbHOCTH
oOyyJarommxcsi B MpoIecce pealn3ainud o0pa3oBaTelbHON JEATETbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaaaHCKOro BOCIIMTAHMS :

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTABICHNUA O COLUMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIIIECHHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW HESATEIbHOCTH NIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIIEHWH Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ1au, BHIIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATH MOTHBBI, HAMEPEHUS, JIOTHKY H
ApTYMEHTBI IPYTUX MPHU aHAIU3€ PA3IUYHBIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

LEHHOCTHOI'O OTHOLIECHHS K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBaXXEHUSI K TIPOLIECCY TBOpPUECTBA B 00JIACTH TEOPUM M MPAKTUUECKOTO
NPWIOKEHUS] XUMUM, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yibTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  HOKCIIEPUMEHTAIBHBIX  IOHWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M IMO3HABATEIbHBIX MOTHMBOB B IMOJYYEHHH M MOCIEAYIOIIEM
aHanu3e MHQOpPMALMU O MEPEJOBBIX JTOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MIOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3UIUMN HPABCTBEHHBIX W MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUMN
MOCTYIIKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMAaHUSl LEHHOCTEH 310poBOro u Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUUYECKOMY 3]I0POBBIO;

coOtofieHrss TpaBui O€30MacHOro oOOpalleHusi ¢ BEIIeCTBAaMU B OBITY,
NIOBCETHEBHOM KU3HHU, B TPYAOBOU NESITENBHOCTH;

NOHMMAaHUS UEHHOCTH TPaBWI HMHJIMBUIYAIbHOTO M  KOJJIEKTUBHOIO
0€3011acHOr0 MOBEACHUS B CUTYaIUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIOACH;

OCO3HAHMS TOCIEACTBUN M HENPHITUS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
AJIKOT0J151, HAPKOTUKOB, KYPEHUS );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTH€ B PEIICHWU MPAKTUYECKUX 3aj1ay
COLIMAJIBHOM HAIIPABJIIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YYCHHIO MPOQPECCHI Pa3INdHOro pojaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI 10 XUMUHU;

yBaXXEHUS K TPYIY, JIOJIAM TPYJla U Pe3yJibTaTaM TPYIOBOM eI TebHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHJIMBHIYaJbHOM TpaeKTOpuu
oOpa3zoBaHus, Oyaymied npodeccu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0TrM4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKU LEJIECOO00PA3HOr0 OTHOUIEHUS K NPUPOJAE KaK HCTOYHUKY
CYILECTBOBAHMUSI KU3HU Ha 3eMJie;

NOHUMAaHUSl TJIOOATBHOIO XapakTepa SKOJOTWYECKUX NPOoOJIeM, BIIHUSHHUS
SKOHOMHYECKHUX IMPOLECCOB HA COCTOSIHUE PUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HaHUSI HEOOXOJWMOCTH WCIOJb30BaHUS JOCTWKEHUA XUMHH IS
pELIeHHs] BOMPOCOB PALIMOHATIBLHOI0 IPUPOIONOJIb30BAHUS;

AKTUBHOTO HEMPHUATHS JICUCTBUN, NPUHOCIIIUX BpEl OKpYKalolen
NPUPOJHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJIATOMPUSTHBIE KOJIOTHUYECKUE
MOCJIEICTBUS MPEAINPUHUMAEMBIX IEUCTBUN U MIPEAOTBpAIIaTh UX;

HAJIUYUS Pa3BUTOrO SKOJIOTMYECKOr'0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH AKOJIOTMYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOMN
NpaKkTUKE, CIOCOOHOCTM ¢ YMEHHUSl AaKTUBHO MPOTUBOCTOSITH  HJEOJIOTHUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHMs cCrneluUKd XUMHU KaK HayKd, OCO3HaHUA €€ poiu B
(GbopMHUpPOBAaHUY PALMOHATBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUU IIETOCTHOTO
NPE/ICTaBIICHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpoOJieM COXpaHEHUs
IPUPOTHOT'O PAaBHOBECHS;

yOSKIEHHOCTH B  0COOOMW 3HAYMMOCTH XHUMHUM JJiIE  COBPEMEHHOM
UUMBWIN3ALMUK: B €€ T'yMaHUCTUYECKON HaNpaBIICHHOCTH W BaXXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUAIbHOM KYyJIbTYpPhl, B PEHIEHUH TI00aJIbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOH,
MUIIEBOM W SKOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBHM YCTIENTHOTO TPYy/a U IKOJIOTHYECKH KOMGMDOPTHON KU3HU KKIIOTO WieHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJIydyaeMble 3HAHUS JIJIsl aHalu3a U OOBSICHEHUSI SIBIICHUM OKPYXaIoIero Mupa u
MPOUCXOSAIIUX B HEM U3MEHEHUH, YMEHUS JieJlaTb 00OCHOBAHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAy4yHbIX (DaKTOB H MMEIONUXCS [JaHHBIX C LEThI0 TMOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHMHYECKUE 3HAHMS IS
penieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATENbCKON IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30oBaHUIO U
caM0oOOpa30BaHMUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUW MO XUMUHU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3nu4HbIX chepax npodeccruoHaIbHOM
NESATENbHOCTH.



METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yIbTaThl OCBOCHHS MPOrpaMMbl TI0 XMMHUU Ha YpOBHE
CpeHero 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaQYUMbIE  JUIS dbopMHUpOBAHUS ~ MHPOBO33PCHUS OO0 yJaroIIIXCs
MEXTUCIIUIUTHHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYYHBIE TTOHATHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa H CHeNU(PUKY METOIOB TIO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBIICHUE,
IPOIIeCC, CUCTEeMa, HayYHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, NCCIIEOBAaHNE, HAOMIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yYHHUBEpCAIbHbIC yueOHbIC NEHCTBUS (IO3HABATENbHBIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreynBaroIme dbopmupoBanue byHKIIMOHATBHOM
TPaMOTHOCTH M COITUATTFHOW KOMTIECTCHITMH 00yYarOIINXCS;
CITOCOOHOCTH 00y4Jaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PCHUECKHE 3HAHHMS M YHUBEPCAJIbHBIC yUeOHBIC
JIEVCTBUA B MO3HABATEILHON U COLIMAIIBHOMN MPAKTHUKE.

MeranpeaMeTHble PpeE3yabTAaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMHU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1elCTBUSA

1) 6a3oBble JIOrHYECKHUE IEHCTBUSI:

CaMOCTOATENTLHO  (OPMYJIHMpPOBAaTH W AKTyaIM3UpOBaTh  MpoOIIEeMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

OTIpEACNATh IEIU JeATEIbHOCTH, 33JaBas IapaMeTpbl W KPUTEPHUH UX
JIOCTHXKEHUS, COOTHOCUTH PE3YJIbTATHI ACSITEILHOCTHU C TTOCTABIIEHHBIMU TENSIMU;

UCIIOJIb30BaTh MPH OCBOCHUU 3HAHUN TPHUEMBI JIOTUYECKOTO MBIIUICHUS
BBIJICTISATh XapaKTEPHbIE MPU3HAKWA TOHATHH W YCTAHABIIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHATHS 11 OOBSICHEHUS OTIEIbHBIX (aKTOB U
SIBJICHUI;

BBIOWpAaTh OCHOBAaHUS W KPUTEPUH [JIs KIacCHU(PHKAIMKA BEIIECTB U
XUMHYECKUX PEaKIIUM;

YCTaHABJIMBATh MPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4yaeMbIMU
SIBIICHUSIMH;

CTPOUTH JIOTMYECKHE pPACCYKICHUS (MHIYKTUBHBIC, JE€IyKTUBHBIE, IO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS] B PACCMATPHUBACMBIX
SIBIICHUAX, (POPMYITUPOBATH BHIBOJBI U 3aKIIIOUCHUS;

NPUMEHSTh B MPOIIECCE MO3HAHUS UCIOIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA30BBIBATH MOJICTBHBIC MPECTABICHUS — XUMHYCCKUIT
3HaK (CHUMBOJI) JJIEMEHTa, XuUMHUYecKas (opmysa, ypaBHEHHE XHUMUYECKOU



peakiMy — MpPU PEHICHUU Y4eOHBIX TMO3HABATENbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BAaHHBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISBIICHUSI XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUA.

2) 0a3oBbIe HcCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAMU METOJIOB HAy4YHOTO MO3HAHHUS BEIIECTB U XHUMHUYECKHUX
peaKLnil;

dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABJICHHBIC
U CaMOCTOSITENHHO C(HOPMYITUPOBAHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsI (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUH;

BJQJ€Th HAaBBIKAMHM CaMOCTOSITEIIBHOTO IJIAHUPOBAHUS M IPOBEIACHHUS
YYEHUYECKHX AKCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHSI HAOIIOAATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (PopMynupoBaTh
0000I1IeHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTHU PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJICIaHHON paboTeE;

npuOOpETaTh OMBIT YYEHUYECKONW UCCIIEeOBATEIBCKOW W MPOECKTHOM
NEATENbHOCTU, TMPOSBISTH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEILHOMY
MOMCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3ajlay, MPUMEHEHHUIO Pa3IuYHbIX
METOA0B MTO3HAHMUSI.

3) pabora ¢ nnpopmanmeii:

OPUEHTHPOBATLCA B Pa3JIMYHBIX HWCTOYHMKAX UWHoOpManuu (HAy4HO-
NOMyJIApHAsT JUTEepaTypa XUMHUUYECKOTO COJIEpkKaHHUs, CIPaBOYHBIC IOCOOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHPOPMAIIMIO PA3IMYHBIX BUAOB U (GoOpM
peACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMIPOTUBOPEUYNBOCTH;

(dbopMyIHpoOBaTh 3aMpoOChl U MPUMEHATh PA3IMYHbIE METOIbI MPHU MOUCKE U
orbope wmHPOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
ONPEAEIIEHHOrO TUIIA;

npuoOperaTrh OIBIT HCIOIb30BaHUs HUH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpPATh  ONTUMAIBHYIO  (GOpMY  TPEACTABICHUS
uH(popMalu (CXeMbl, rpaduKH, JUarpaMMbl, TaOJINLbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B Ka4yeCTBE CpEJICTBA IMpu paboTe ¢
XUMHUYECKOM uHGOpMalMe: TPUMEHSATh MEXIpeaAMeTHble ((u3udeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYpPHI, HOMEHKIIATYPY;

HCIT0JIb30BAaTh 3HAKOBO-CHUMBOJIMICCKHUC CPCACTBA HATI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOil TEMbI B X0J1€ AUAIOra u/min
JUCKYCCHUH, BBICKA3bIBATh HJIeU, (HOPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEINIBHO BBINIOJIHEHMS IPEMIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3CHTAI[MCH PE3yJbTAaTOB II03HABATEIBHON JCSITEIBLHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIHHO MM COBMECTHO CO CBEPCTHUKAMHU IPU BBIITOJIHCHHH
XUMHYECKOTO KCIIEPUMEHTA, MPAKTUICCKOH padOThI MO MCCIICOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajr3alii yueOHOro MpoeKkTa, U (GopMyITHpOBaTh BHIBOIBI
0 pe3y/ibTaTaM MPOBEAEHHBIX HMCCICIOBAHUN IMyTEM COIIACOBAHUS IMO3MIUN B
X0JIe 00CYXXJIeHUS 1 00OMEHA MHCHHSIMU.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK ITO3HABATEIbHYIO
JNEATENBHOCTD, ONpenessss €€ UelM W 3aJayd, KOHTPOJHUPOBATh M II0 Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpEIaraeMblii  alTOPUTM JIEUCTBUM TIPHU
BBITIOJIHEHUU Y4YeOHBIX M HCCIEIOBAaTENbCKUX 3aj7ad, BbIOMpaTh Haunbosee
¢ dexTuBHBIN Ccroco0 HX penieHuss ¢ Y4ETOM TOJNYyYEeHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb AEATEIBHOCTM HAa OCHOBE CaMOaHanu3a H
CaMOOIICHKH.

IMPEJMETHBIE PE3YJbTATbBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHHUS MPOTPAMMBI 110 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpPEAHETO OOIIero OO0pa3oBaHWs BKIIOYAIOT CICIH(PUICCKUE
JUIsl y4eOHOro MmpeaMeTa « X UMUs HayYHbI€ 3HAHUSI, YMEHUS U CIIOCOOBI ICUCTBUM
10 OCBOCHMIO, MHTEPIPETAIIMU U NPEOoOPa30BaHUIO 3HAHWUM, BHUJIBI JCATEIHHOCTU
10 TIOJIYYEHHUIO HOBOI'O 3HAHUS M IPUMEHEHHMIO 3HAHMKA B Pa3IMYHBIX YICOHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallMsIX, CBSI3AHHBIX ¢ XUMuen. B
[porpaMme II0 XUMHHU IIPEIMETHBIE pE3YJbTaThbl IPEIACTABIEHBI 110 TOJaM
V3YYCHHUS.

10 KUIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHSI»
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHWHU OPTAHWMYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ poJid B 00ECIEUCHUU YCTOMUYMBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEHICHUHU MPOOJIEM IKOJIOTMUECKON, SHEPTeTHUECKONU U
MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,



HOBBIX VMCTOYHHUKOB SHEPIuH, B obecnieueHnn pPalOHAIBHOT O
IPUPOAOIOIb30BAHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUSI U OOILIEH KYJIbTYpbI
YelloBeKa, a TakKKe DJKOJIOrMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPELE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOMOJIATAIOIINE MTOHATHS — XUMHUYECKUNA DJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0onoyka aroma, s-, p-, d-aTOMHbIE OpOMTAIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUA aToMa, THOpUAM3alvs AaTOMHBIX OpOWTaneil, WOH, MOJeKyJa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHUS, XUMAUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBIN CKeNeT, PYHKIIMOHAIbHAS
rpynmna, pajgukain, CTpyKTypHble (opmyisl  (pa3BEpHYTHIE, COKpalIEHHbIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTYpHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAas), HM30MEpPbl, T'OMOJOTMYECKHA pAN, TOMOJOTH, YIJIEBOAOPO/BI,
KHCIIOPOJI- U a30TCOJEPIKAIUE OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHHS; TEOPUHU, 3aKOHBI
(nepuoguueckuii 3akon J[. M. MengeneeBa, Teopus CTPOCHHS OPraHUYECKHUX
BemecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHECHUS
U TpEeBpallleHUusT JHEPrUM TMPU XUMUYECKUX pPEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XMMHUHM, MUPOBO33PEHUYECKUE 3HAHUSA, JIEXKAIIUE B OCHOBE
MNOHMMAaHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIICHUI; MPEACTABICHUS
0 MEXaHU3MaX XHUMHYECKUX PpEAKINN, TEPMOAUHAMUYECKUX W KHUHETUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHMS, O B3aMMHOM BJIMSIHUM aTOMOB U TPYIIT aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me3oMepHbIi 3 dexTol, opueHTanTsl [ u Il pona);
(akTomornyeckue CBEACHHUS O CBOMCTBAaX, COCTaBe, MOMYyUYEHUH M OE30MacHOM
UCIIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaAKTUYECKOU
NESATENbHOCTH  4YeJNOBEeKa, OOUIMX  HAay4YHBIX  NPUHIMUIAX  XUMHUYECKOTO
IPOM3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METaHOJIA, TepepadboTKu HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEepPHBIC MPU3HAKK TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE IMOHSITHUS MPH
OMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAaHUYECKUX COCAUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCITOJIB30BATh XMMHUUYECKYI0 CUMBOJIMKY JUI COCTABJICHUS MOJIEKYJSIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUSI XMMUUYECKUX PEAKUUU U PACKPBIBATH UX CYIIHOCTb:
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  ITOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOIr0 OallaHca JTUX peaklMi, peakluuii HMOHHOrO OOMEHa MyTEM
COCTaBJICHHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUMN;



W3rOTaBIIMBATh MOJEIN MOJEKYJI OPraHUYECKHUX BEIIECTB ISl WIUIIOCTPALAN
WX XUMHYECKOr0 U MTPOCTPAHCTBEHHOT O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABJIMBATH MPUHAJJICKHOCTh N3YUEHHBIX
OpPraHWYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUI0 K ONPEACIEHHOMY
KJaccy/Tpynmne COEOUHEHHH, JaBaTb WM Ha3BaHUS [0 CHUCTEMAaTUYECKOM
Homenkiarype (IUPAC) u npuBoIuUTh TPUBHAIBHBIC HAa3BaHUS IS OTACIbHBIX
npe/ICTaBUTeNIed OPraHMYECKUX BEIIEeCTB (3TWJIEH, alleTHIICH, TOIYOJ, TJIMIIEPHUH,
STWICHTJIUKONb, (eHoN, (GopMaibIeTu/l, aneTaabIerull, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAas KMCJIOTa, CTEApUHOBAs, OJICMHOBAs, NaJbMUTHHOBAs KUCIIOTHI,
[VIMLMH, aJdaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOMIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHUS OMNpPENENsATh BHJI XWMHUYECKOW CBSI3U B
OpraHUYECKUX COCAMHEHUSIX (KOBAJICHTHAsT W WOHHAs CBsI3b, OG- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpMHPOBAHHOCTh YMEHHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByriepoBa a1t 00bSCHEHHS 3aBUCUMOCTH CBOMCTB
BEIECTB OT UX COCTaBa U CTPOECHUS,

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB,  CTPOCHHE,
duznueckre U XUMUYECKHE CBONCTBA TUIMUYHBIX TMPEICTABUTEIEH Pa3TMUHBIX
KJIACCOB OPTaHMYECKHMX BEILIECTB: aJTKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKAJUCHOB,
AJKAHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CIUPTOB, AalbIECTUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MIPOCTHIX U CIOXHBIX d(PUPOB, )KUPOB, HUTPOCOCTUHEHUIN U
aMUHOB, AMHHOKHCIJIOT, O€IKOB, yrjieBOAOB (MOHO-, JU- U TOJHCAXapHJIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO)  CBSI3b  MEXKAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMHA C MCIOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIMOHHONW CIIOCOOHOCTH OPraHUYECKUX COETMHEHUM OT
KpPaTHOCTHU U TUIA KOBAJICHTHOM CBSI3M (G- U TT-CBSI3H ), B3AUMHOT'O BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
celpbsi  (He(Th, TPUPOAHBIN Ta3, yroiab), CHOCOOBI €ro mnepepaboTKu U
NPAKTUYECKOE MPUMEHEHHE MPOTYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METOJ/IaxX TMO3HAHUS — HaOJI0JICHUH, U3MEPEHUHN, MOJCIHUPOBAHUU, IKCIIEPUMEHTE
(peaTbHOM U MBICIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS,

c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHbBIE oreparuu
MBICIIUTEIBLHON JIESITEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATH3alIUI0, BBISIBICHUE MPUYUHHO-CICICTBEHHBIX CBS3EH — JJIsi U3y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTb YMEHHU: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUAMHU U TPEACTABICHUSMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHUS CYIIHOCTH MAaTE€pUaIbHOTO E€AWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPTraHUYECKONM XUMHH ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHWI: TPOBOJUTH PACUETHI 10 XUMHUYECKUM
dbopMynam ¥ ypaBHEHHSIM XUMHYECKUX PEAKIIMI C MCTIOIB30BaHUEM (HU3HUECKUX
BeIWYUMH (Macca, OOBEM Ta30B, KOJMWYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: pAacu€Thl MO HAXOXKICHUIO XUMHUYECKOHN
(dbopMynBl BEIMIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB,
MPOJIYKTaM CrOpaHusl, MIIOTHOCTU Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHAJTU3UPOBATh U OLICHUBATH
C TIO3UIUMH  DKOJOTMYECKOM  Oe30MacHOCTH  MOCHEACTBUS ~ OBITOBOM |
NIPOW3BOJICTBEHHOW JIEATEIHHOCTH YEJIOBEKAa, CBS3aHHOM ¢ mepepadoTKOM
BEII[ECTB, UCIOIL30BaTh MOJYYEHHBIC 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PEIIeHUN
po0JIeM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IJIAHUPOBATh M TIPOBOIHTH
XUMUYECKUN SKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPraHUYEeCKHUX
BCILIECTB, KAUECTBECHHBIC pEAKIIMU YIJIEBOAOPOJIOB PA3JIMWYHBIX KJIAaCCOB U
KHUCJIOPOJICOJEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/lad MO PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHHEM TPABUI
Oe3omacHOro oOpalleHus ¢ BeleCTBaMU U JabOpaTOpHBIM 00OpYIOBaHUEM,
dbopmynupoBaTh 1€db UCCIEAOBaHUS, MPEACTaBIATh B pazIM4yHOM dopme
pEe3yAbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJTI0IaTh TIPAaBWJIA HYKOJIOTHYECKHU IIeIeCO00Pa3HOTO TIOBEACHHS B OBITY W
TPYAOBOM JEATEIIBHOCTA B LEISAX COXPAHEHHSI CBOETO 3J0POBbS, OKPYXKAIOUIEH
IPUPOTHOM CPEAbl U IOCTUKEHHUS €€ YCTOWUNBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHYECKOTO JCHCTBHSI HAa YKUBbIE OPraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHMMAs cMbIci nokasarens [1J1K;

aHAJM3UPOBATH 11€JECO00PA3HOCTh MPUMEHEHUS OPTaHWYECKUX BEIIECTB B
MPOMBIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0Jb3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIISTH IIE€JICHANIPABICHHBIA TIOUCK
XUMUYECKOW MH(OpMaIMK B PA3JIMUYHBIX UCTOYHUKAX (Hay4yHasi M yueOHO-Hay4YHas
auTepaTypa, cpeacTBa MmaccoBor uHdopmanuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XMMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHH C MIOCTABIICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPaKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepHaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M IM03HABA€MOCTH SBJICHUI MPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pojid B 00ECTIEUCHUU YCTONUYMBOTO
pa3BUTHUS, B pEIICHUU NPOOJEeM HKOJIOTUYECKOM, PHEPreTUYECKOW W THIIEBOU
0C30IaCHOCTH, B Pa3BUTUHM MEIWIIMHBI, CO3JJaHMM HOBBIX MaTEpPHAJIOB, HOBBIX
MCTOYHUKOB AHEPruM, B OOECIEUECHUM PAlMOHAJIBLHOI'O MPHUPOJIONOIb30BaHUSA, B
dbopMUpPOBAaHUU MHUPOBO33PEHUS M OOIIEH KyJbTyphl 4YeJIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 3JI0POBBIO M IPUPOJHOMU
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOTOJIaralolire TMOHATUS — XUMUYECKUH OJJIEMEHT, aToM, SJIpO aroMa,
W30TOIIBI, JICKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXXIEHHOE COCTOSHUS aToma, THOpHAM3alus aTOMHBIX OpOHWTajed, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJICKTPOOTPHUIIATEIbHOCTh, CTENEHb  OKHUCIICHHUS,
XUMUYecKasi CBs3b (KOBaJICHTHas, WOHHAs, METaJUIMYecKasi, BOJIOPOJIHAS),
KpUCTaJUIMYeCKass pemérka, XUMHYECKas peakius, pacTBOpP, DJICKTPOJIMTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAs JIUCCOLMAlIMS, CTENeHb JUCCOIUAIUU,
BOJOPOJHBIN TOKa3aTelb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ deKT
XUMHUYECKON peaKIluu, CKOPOCTh XUMHUECKON PEaKIIuh, XUMUUECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOpPHUS AIEKTPOJUTHUYECKON AUCCOLMAIMU, TEPUOAUYCCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXPaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHECHUS U
IpeBpaIeHUs SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWH, MHPOBO33PEHUYECKUE 3HAHUA, JIeKAallMe B OCHOBE IOHUMAHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHUM,  COBPEMEHHBIC
NpEACTaBICHUS O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJSIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSX; TIPEACTABICHUS O MeXaHU3MaX XHUMHUYECKUX
peakuuii, TEPMOJAMHAMHUYECKUX M  KHUHETHYECKHX  3aKOHOMEPHOCTSX  HUX
MPOTEKAHUS, 0 XMMHYECKOM PAaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CHCTEMax;
(baKTOJIOrMYeCKue CBEJCHUSI O CBOMCTBAX, COCTaBe, IMOJIYUYCHHH U O€30MacHOM
UCITOJIb30BAaHUU BAKHEHUIIINX HEOPTaHWMYECKUX BEIIECTB B OBITY U NMPAKTHUYECKON
JNEATCITbHOCTH  YeJIOBEKa, OOIMMX  HAYYHBIX  NPHHIUIIAX  XHMHYECKOTO
IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTb YMEHHUH: BBISIBJISTH XapaKTEPHbIC NMPU3HAKU TTOHSTHMH,
yCTaHABJIMBaTh WX B3aUMOCBS3b, HCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAICHUI;



c(OpMHUPOBAHHOCTh YMEHHS MCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY IS
coctaBieHus (GopMyn BelIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cuctematuueckyto HoMmeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETSATh BAIGHTHOCTh M CTEEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XMUMHYECKOU CBs3U (KOBaJE€HTHas,
WOHHAs, METaJUIMYeCKas, BOJOPOJAHAsA), THUI KPUCTAUIMUECKON  PpEHIETKH
KOHKPETHOT'O BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJA XMMHYECKOW CBSI3W W TUNA KPUCTAUIMYECKON pemeéTku, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

chOpMUPOBAHHOCTh ~ YMEHHI:  KJIaccU(UIUPOBATh:  HEOPraHUUYECKUE
BEIIECTBA M0 UX COCTaBY, XUMHUUYECKHE PEAKIIMHU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrouux BeEILIECTB, TEMIOBOMY 3G (deKTy peakuuu, U3MEHEHHUIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajlu3aropa W
JpyTHe); CaMOCTOSATENbHO BBIOUPATh OCHOBAHUS U KPUTEPUH Ui KJlacCU(UKALUU
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLIUM;

c(hOpMHPOBAHHOCTh YMEHHMS PACKPBIBATh CMBICI MEPUOIMYECKOro 3akoHa /1.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO QYHKIUH;

c(OpMHPOBAHHOCTh YMEHHUH: XapaKTEepU30BaThb DSJEKTPOHHOE CTPOECHHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHOIOB
[lepuognueckonn  cucremsr .M.  MengeneeBa,  UCHOJNb3ys  TOHATHS
«QHEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTaNN», «OCHOBHOE U BO30YXKAEHHOE HHEPreTUYECKHE COCTOSIHUS aTOMay;
OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX 3JIEMEHTOB M MX
coequHeHUM no nepuojgaMm U rpynnaMm Ilepuonnueckou cucrembsr [J[. U
MeHnneneeBa, BaJl€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(OpMUPOBAHHOCTh ~YMEHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  pPA3JIMYHBIX  KJIAcCOB,  IIOATBEPKIATH
CYILLIECTBOBAHME TEHETUYECKOW CBSA3M MEXIYy HEOPraHWYECKMMH BELIECTBAMH C
NIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(OPMUPOBAHHOCTb ~YMEHHUSI PAacKpbIBaTh CYHUIHOCTb: OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKLUi MMOCPEICTBOM COCTABJIEHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEAKUMH; peakuil HOHHOrO OOMEHa MYTEM COCTaBIICHUA WX IMOJHBIX WU
COKpAalllEHHBIX  MOHHBIX  YPaBHEHHM;  pEaKkUUd  TUAPOIM3A;  PeaKkuuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U AJIFOMUHHUA);



c(hOpMUPOBAHHOCTh YMEHHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi ¢ y4€TOM HX DHEPreTHUUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHUMHYECKOW peaKIMhd B 3aBUCUMOCTH OT Pa3IudYHBIX
(dakTOpoB, a TaKXKe XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHeIIHUX Bo3zaeicTBuil (mpuniun Jle [Ilarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHYECKHUE PEaKIIHH,
JeXalie B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHHUsS CEpPHOW KHUCIOTHI, aMMHaKa,
o0lllMe Hay4yHble MPUHLMIBI XUMHUYECKHX MPOU3BOJACTB; IEJIECO00PA3HOCTh
MPUMEHEHUS] HEOPTaHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIICHUS PUCK-TI0NH3A;

c(OpMHPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O METOJIaX HAYYHOTrO
MO3HAHUS SBJICHWA TPUPONBI — HaOMIOIEeHNe, HW3MEpPEHHe, MOJACIUPOBAHUE,
AKCHEPUMEHT (peaibHbIN U MBICIICHHBIN), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSITh 3TH 3HAHUS MPU IKCTIEPUMEHTATHLHOM HCCIICIOBAHUU BEIIECTB
U 17 OOBSICHEHUS XMMHUYECKUX SBJIICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOM JESATEIbHOCTH YEIOBEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTb YMEHHUSI BBISIBISATH B3aUMOCBSI3b XUMHYECKUX 3HAHUH C
MOHATUAMHU U TPEACTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJ1ee 0OCO3HAaHHOT'0 MOHUMAHHUS MAaTEPUATHLHOTO €IMHCTBA MHPA;

c(hOpMHPOBAHHOCTh YMEHHUS TPOBOAWTH PACUETHI: C HCIOJIB30BAaHUEM
MOHSITUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJSIpHAS KOHIICHTPALUS»;
Macchl BEIIeCTBAa WM 00bEMA raza Mo W3BECTHOMY KOJWYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TErioBoro 3¢ dexra
peakIuu; 3HA4YCHUS] BOJOPOJHOrO MOKa3aTessl pacTBOPOB KHCIOT M IIEIOYEH ¢
W3BECTHON CTEIMEHBIO JHMCCOIMAIMU; Macchl (00h€Ma, KOJIMYECTBa BEIIECTBA)
NPOAYKTa PeaKIUu, €Cli OJIHO M3 UCXOIHBIX BEIIECTB JaHO B BUJE PacTBOpa C
oTpeeNéHHOW MacCOBOM J10JIe pacTBOPEHHOIO BEIIECTBA WU JAHO B M30BITKE
(uMeeT mMpUMECH); JOJIM BbIXOJIa NPOJYKTAa peakluuH; OOBbEMHBIX OTHOIICHHI
rasos;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IJIAaHUPOBATh M TPOBOAMTH
XUMUYECKUH  OKCIepuMeHT  (NpOBENEeHHE  peakiuid  HMOHHOTOo  OOMEHa,
MOATBEPKICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUECKUX BELIECTB, ONpPECICHUE
cpenbl PacTBOPOB BEIIECTB C TMOMOIINBI HHJIMKATOPOB, HM3Y4YCHUE BIUSHUS
pa3nuMYHBIX  (PAKTOPOB HAa  CKOPOCTh XHMHUYECKOW pEaKIMH, peIIeHue
DKCIEPUMEHTAIBHBIX 3a7a4 1o TemMaMm «Meramis» u  «Hemeramwib»y) ¢
coOJII0/IeHnEM TpaBUil O€30MacHOro OOpallleHHs C BEIIECTBaMU U JabOpaTOPHBIM
obopynoBanueM, GOpMyJIUpPOBaTh 1€db HCCIEAOBAHUSA, TNPEACTABIATh B
paznuyHOi (opMe pe3ysbTaThl IKCIEPUMEHTA, aHAIU3UPOBATH M OICHUBATH HUX
JIOCTOBEPHOCTH;



c(hopMUPOBAaHHOCTH YMEHUI: COOJIIOAATh MpaBUiIa MOIb30BAHUS XUMHUECKOM
nocynod u jabopaTopHbIM 0OOpymoBaHUEM, OOpalleHUs C BEIIeCTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, HKOJIOTHYECKHU IIEJIeCO00pa3HOr0 TIOBENCHHS B OBITY W TPYIOBOM
JEATEIbHOCTA B LIETSAX COXPAHEHHSI CBOETrO 3JI0POBBS, OKPYKAIOLIEH MPUPOTHON
cpenbl U JOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHSA, OCO3HAaBaTh OMACHOCTH
TOKCUYECKOTO JCHCTBUSL HA >KUBBIE OPraHU3Mbl ONPENETEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMAas cMbIch nokaszaresns [IJK;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEJICHANPABICHHBIA TONCK
XUMHUYECKOW MH(OpMAILK B Pa3JIMYHBIX UCTOYHUKAX (HaydyHas U yueOHO-Hay4YHas
JUTEepaTypa, CpelcTBa MaccoBoi nHdopmaiuu, IHTepHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadarpiBaTh €€ U UCIIOIb30BATh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.
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Paznea 3. Kucsiopoacoaepixaiue opraHu4ecKue coeJUHEeHHA
b K
3.1 Crnuptsl. deHon 11 1 nommorexa O

https://m.edsoo.ru/d69df650




Kap6OHI/IJ'ILHLIe COCOMHCHMUA: aJIbACTUABI U

bu6nmoreka [IOK
3.2 keToHbl. KapOoHoBbIe KucoThl. Cl105KHBIS 21 https://m.edsoo.ru/d69df650
3¢upsl. Kupsl
bubmuorexa [IOK
33 YTIeBOME ? https://m.edso0.1ru/d69df650
Hroro no pazneny 41
Pa3nea 4. Asorcoaepikaniue opraHnyecKue coeJMHEeHUs
bubmuorexa [IOK
4.1 AMUHBI. AMUHOKUCTOTHL. benku 12 hitps://m.edsoo.ru/d69d650
Hroro no pazneny 12
Paspnen S. BbicokoMoO/IeKY ISIpHBIE COCAUHEHUSA
5.1 BricokomMoeKyIsipHbIE COETUHEHUS 6 bubmorera [IOK
‘ yp 8 https://m.edsoo.ru/d69df650
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KUIACC

KoaunuecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3ieioB H TEM nudpoBbIie
Ne n/m P Kontpoabusie | IlpakTnueckue (mudpp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoguueckas cucTeMa XUMHYECKUX 9 bubmorexa LOK
' proa https://m.edsoo.ru/2dd57f24
anemenTtoB JI. 1. Menzaeneena
12 Crpoenue BemecTBa. MHOTOOOpaszue 1 | bubnmnoreka [JOK
’ BEIIECTB https://m.edsoo.ru/2dd5724
bu6nunorexa LIOK
1. X 1 1
3 HMITAECIHE peartii ? 3 https:/m.edsoo.ru/2dd57124
Hroro no pazneny 39
Pa3pnen 2. Heopranuyeckass Xumust
bubmuorexa [IOK
21 Henmerauibt 31 ! 3 https:/m.edsoo.ru/2dd57£24
2.2 MeTtamisl 23 1 2 bubmmorexa [OK
https://m.edsoo.ru/2dd57124
Wroro no pazueny 54
Pa3nen 3. XuMus u :Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMUS U 9 bubmunoreka [JOK
) KU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 4 8







IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
KoaundecTBo yacoB
Ne Hara DJIeKTpoHHbIe nH(ppoBbIe
Tema ypoka KonrTpoabubie | Ilpakruuyeckue
n/n Bceero U3ydeHusi | o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
IIpeamer u 3HaueHUE
OpPraHMYECKON XUMUH,
1 OpeaCcTaBICHUE O 1 bubmmorexa [IOK
P https://m.eds00.ru/3686e6£5
MHOT'000pa3nuu OpraHudeCKUX
COCTMHEHUH
DNEKTPOHHOE CTPOSHHUE aToMa
jiepoaa (OCHOBHOE U
2 1}3]:)36p z[él({Hoe COCTOSTHHS) 1 bubmmorexa [OK
YR ’ https://m.edsoo.ru/Oce6fd4c
BanenTHBIE BO3MOKHOCTH
aToma yriiepojaa
XuMuyeckas CBI3b B
OpPTraHUYECKHUX COCTMHCHUSIX.
3 Mexanu3Mbl 00pa3oBaHUs 1 bubnmorexa [OK
| 0oP https://m.edsoo.ru/8d39f5¢8
KOBaJEHTHOM CBSI3U, CITOCOOLI
paspsiBa CBs3€i
Teopust ctpoeHuUs
. but6mmoreka [IOK
4 OPraHNYEeCKUX COCTUHEHUN A. 1
https://m.edsoo.ru/9e595cb8
M. bytneposa
Buner nzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS.
5 DneKkTpoHHBIE 3P PEKTH B 1 bubmmorexa [IOK
P hitps://m.edso00.ru/b0e61661
MOJICKYJIaX OpraHUYECKHUX
COETMHEHNH




Hpe,I[CTaBJ'ICHI/Ie 0
KJ'IaCCI/I(l)I/IKaHI/II/I u

but6mmoreka [IOK
6 cUcTeMaThyecKast
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKHUX BEILECTB
Kiaccudukanus peakiuii B but6moreka [IOK
! OpraHNUYEeCKOM XUMHH https://m.edsoo.ru/ba5706aa
g CucremaTu3zanus 1 0000IIcHIE bubmuorexa [JOK
3HAHUH MO TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKUH P,
obmas popmyina,
HOMEHKJIaTypa U U30MEpPHUs, bu6mmoreka [IOK
? DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
10 dusnueckue U XUMUYECKHE bu6mmoreka [IOK
CBOMCTRA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B
11 npupoe. CriocoOsl MoyueHus Bubmmorera [IOK
https://m.edsoo.ru/259b0asSb
Y IPUMEHEHUE AJIKAHOB
[uknoankansl: o01as
(dbopMyIna, HOMEHKIIATypa
12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK
CTPOEHUA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CITOCOOBI TIOJTYUYCHHUS U
MIPUMEHEHHE
Pemenue pacuérHpix 3a1a4 Ha
. bu6mmoreka [JOK
13 ONpeJIeTICHUE MOJIEKYIISIPHOU

(hopMyJIBI OPraHUYECKOTO

https://m.edsoo.ru/bf84d8eb




BEIIECTBA 110 MACCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB, BXOIAIINX
B ero coctas. CrucTeMaTH3aus
# 000011eHNEe 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTHUECKUHN PSIJI,
oburas ¢popmyina,
HOMEHKJIATypa, SJIEKTPOHHOE U

bu6mmoreka [IOK

14
IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
MouieKynl. CTpyKTypHasi ¥ LuC-
TpaHC-U30MEPUS AJTKEHOB
Ouznyeckue 1 XUMHUIECKHe
15 cBoiicTBa ankeHoB. [IpaBuio Bubmrorexa LIOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CriocoObI nostyueHust u bu6mmoreka [IOK
NPUMEHEHUE aJIKEHOB https://m.edsoo.ru/665dc058
[IpaxTrueckas padora Ne 1 o
17 teMe "[lonydyenue sTuiieHa u bubmorexa LOK
ya . " https://m.edsoo.ru/094 1eed8
U3Y4YEHHE €TI0 CBOMCTB
Pemenne pacu€THbIX 3324 Ha
13 ONpEJIETICHUE MOJIEKYIISIPHOU bu6nmoreka [IOK
(hopMyJibl OPraHu4ecKoro https://m.edsoo.ru/e9ea9921
BELIECTBA
ANKaJMeHbI: CONPSHKEHHBIE,
W30JIMpPOBaHHbIE,
19 KYMYJIMPOBAaHHbIE bubmmorexa [IOK
yMysup ' https://m.eds00.ru/04298c¢0a
OcoOeHHOCTH 3TIEKTPOHHOTO
CTpOECHUS
20 XUMUYECKUE CBOMCTBA bubmuoreka [JOK

CONPSIKEHHBIX TNEHOB

https://m.edsoo.ru/e561253d




CriocoObI nostyueHust u

bubmuoreka [JOK

21 IIPUMEHEHNE AIIKaIUEHOB https://m.edsoo.ru/1aa81660
AJNKHHBI: TOMOJIOTHYECKUM AL,
ob1as hbopmya,

22 HOMCHK?;aEypya, 3JIEKTPOHHOE U buommorexa LOK

https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYII, (PU3UIECKHUE CBOWCTBA

23 XUMHYECKHE CBOMCTBA AJIKHHOB bubmorexa LIOK

https://m.edso00.1ru/23493a93

24 KauecTBeHHBIE peakuu Ha bubmmoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 Crioco0bI ToTy4eHUs U bu6mmoreka [IOK
IIPUMEHEHNE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacuérsl 1o

26 YPaBHEHUIO XUMHUYECKOM bubmmorexa [IOK

https://m.edsoo.ru/5db8e526
peakIu

7 CI/ICTevMaTI/ISaI_II/ISI u 00001IeHe
3HaHUH MO TeMe
ApeHbI: TOMOJIOTUYECKUHN PS/I,
obmas popmyina,

)3 HOMEHKJIaTypa. DIIEKTPOHHOE U bu6mmoreka [IOK
IIPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTyoIIa,
ux Qu3nvecKue cBoicTBa

29 XUMHUECKUE CBOMCTBA apEHOB: bu6mmoreka [JOK
peakuuy 3amMecHUs https://m.edsoo.ru/a44alae4

30 XHUMUYECKUE CBOWCTBA apEHOB: bubnuorexa [JOK

PCaKuu MpUuCOCANHCHMA,

https://m.edsoo.ru/a44alae4




OKHCJIEHHE TOMOJIOI0B O€H301a

31

Oc0o0EHHOCTH XUMUYECKUX
CBOMCTB CTUPOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenne pac4€THbIX 3a71a4 HA
OIIPEACIICHUE MOJIEKYIAPHON
(hopMyIIBI OPTaHHYECKOTO
BELIECTBa

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CrniocoOsl nostyueHus u
IIPUMEHEHHE apEHOB

but6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

['eHeTnueckas CBsI3b MEKIY
pa3IMYHBIMH KJIACCAMHU
YIIEBOAOPOIOB

35

Pacuérel o ypaBHEHUAM
XUMHUYECKUX PEaKLUU.
Cucremaruzanys 1 00001eHne
3HAHHH 10 TEME

36

IIpuponusrii ras. [lomyTtHele
He(TSAHBIC ra3bl

37

KaMeHHbIi1 yroyib 1 IpOIyKThI
ero nepepadboTku

bub6mmoreka [IOK
https://m.edsoo0.ru/69b3398b

38

Hed1b 1 ciocoOsl eé
nepepabotku. [lpumenenue
MPOYKTOB NepepaboTKH HEPTH

bu6mmorexa [IOK
https://m.edsoo.ru/21f9de78

39

['eHeTnueckas CBsI3b MEKIY
Pa3InYHbIMU KJIaCCaMU
YIIIEBOJIOPOJIOB

40

["anoreHonpon3BOIHBIE
YIIIEBOAOPOIOB: IIEKTPOHHOE

Bbu6moreka [JOK
https://m.edsoo.ru/82b4d759




CTPOCHUC,; pCAKIIUU 3aMCIICHU
rajorcHa

JecTBue 1ienoyuent Ha

rajoreHIpOU3BOIHbIE.
41 BzaumopeiictBue
IUrajJoreHajJIKaHOB C MAarHUEM U
[ITHKOM
Cucremarusanus 1 00001eHE
42 3HAHUU MO pas3jiel bubmmorera [IOK
" pasi " y https://m.edsoo.ru/20e89122
YrieBoxopoabl
13 KonTponbhas pabora o teme bu6nmoreka [IOK
"VYrneBomopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHble 0IHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUM psI,
ob1mas ¢hopMya, CTpOSHHUE
44 MOJIEK (J11) EsoyMe I/I${p bubnmorexa LHOK
¥ pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
kiaccudukanus, GusnyecKue
CBOMICTBa
XUMHYeCcKHe CBOMCTBA
45 MIpeNEIbHBIX OJHOATOMHBIX bubnmorexa LHOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOslI mostyueHus: u
46 MIPUMEHEHNE OJHOATOMHBIX bubmmorexa [OK
p https://m.edsoo.ru/484 100000000000
CIIUPTOB
IIpocteie 3¢upsr:
A7 HOMEHKJIaTypa U U30MEPHs, bubmmoreka [IOK

0COOCHHOCTH (PU3UYECKUX H
XUMHUYECKUX CBOMCTB

https://m.edsoo.ru/c2c788b2




MHoroaToMHEIC CIIMPTHI:
OTUJICHTJIMKOJIb U TIIMLEPHUH, UX

bu6mmoreka [IOK

48 ¢bu3nvecKre 1 XUMHYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObI nostyueHust u

49 MPUMEHEHUE MHOTOATOMHBIX bubmmorera [IOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
deHoI: CTPOCHUE MOJICKYIIHI,
50 (bnanec;fe CBOWCTBA. ’ bubmmorexa HOK
https://m.edsoo.ru/2ce72618
TokcuunocTh peHona
. but6mmoreka [IOK

> XuMuHeckue cBoficTsa erona https://m.edsoo.ru/037ca5f9

50 CriocoOsI moTyueHus: u bu6muoreka [IOK
npuMeHeHue (eHoa https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2.

53 Pemenue skciepuMeHTATBHBIX bu6mmoreka [IOK
3aaa4 o teme "CrnupTtel U https://m.edsoo.ru/fd0ced09
¢benomnsr"

54 CucremaTtuzanus 1 00001IeHNE bubmuorexa [JOK
3HaHUH 10 TEME https://m.edsoo.ru/1810cb9b
Anblieruibl 1 KETOHBI:
3JEKTPOHHOE CTPOCHHE

55 KapOOHWJIBHOM TPYIIIbI; bubmmoreka [IOK
TOMOJIOTHYECKHE PSJIBI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyna, uzomepus u
HOMEHKJIaTypa
AJBIEeTUabl 1 KETOHBL:

. bu6nuorexa [IOK

56 (hu3UYecCKre CBOMCTBA; pEaKIIMH

IIPHUCOCANHCHUA

https://m.edsoo.ru/c887425¢




Peakuuu okucineHus u

57 KaueCTBEHHBIEC PEAKIINU bubmmorexa [IOK
P https://m.edsoo.ru/a393baa9
aJbJACTUIOB U KETOHOB
53 Cnioco0bI oy4yeHus bu6mmoreka [IOK
aJIbAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE TIPE/IEIIBHBIE
59 KapOOHOBBIE KHCIIOTHI, bubnuorexa LIOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYII
N3omepus u HOMEHKIIaTypa
but6mmoreka [IOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
¢uznueckue cBoiicTBa
XUMHYECKUE CBOMCTBA
61 npeaeabHbIX OJHOOCHOBHBIX bubmmorexa IIOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
OcobeHHOCTH CBOWCTB
& MYPaBbUHOHN KHUCIIOTBI. bu6nuorexa [IOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OcobeHHOCTH CBOWCTB:
HeTpeeIbHbIX U
apOMaTHYEeCKUX KapOOHOBBIX,
63 TMKapOOHOBBIX bubmmorexa LIOK
P ’ https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpeacraBuTenu BeICIINX
KapOOHOBBIX KUCIIOT
64 IlonsiTHe 0 MPOU3BOAHBIX bubmmoreka [IOK

Kap6OHOBHX KHCJIOT

https://m.edsoo.ru/0d162d9d




CriocoObI nostyueHust u

but6mmoreka [IOK

65 MPUMEHEHHE KapOOHOBHIX https://m.edsoo.ru/7¢065c¢9d
KHUCJIOT
CrnoxHble 3¢ups:

66 TOMOJIOTHYECKUH psifl, o01as bu6mmoreka [IOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUE U XUMUYECKHUE bubmuorexa [JOK
CBOICcTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THBIX 3a7a4: 1O
YPaBHEHUIO XUMHUYECKOU

68 peaKIu, Ha OTpeCIICHHE
MOJIEKYJISIPHOM (hOpMYJIbI
OpPraHUYECKOro BEIIeCTBa
[TpakTrueckas padota Ne 3.

60 Pemenue skcniepuMeHTATBHBIX bu6mmoreka [IOK
3aaa4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
KUCAO0THL. ClioXkHBIE HPHUPHI"

XKupsl: ctpoenue, puznueckue
70 1 XMMUYECKHE CBOKWCTBA bubamorexa [IOK
https://m.edsoo.ru/al9c5b98
(runpoinz)
OCoOEeHHOCTH CBOUCTB KHPOB,

71 COJIEpIKaITUX OCTATKH bubmuorexa [JOK
HENpPeNEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
Kucao0T. JKupsl B IpUpo/ie
Mpbla KaK cOau BBICIIUX

7 KapOOHOBBIX KUCIIOT, UX bubmmoreka [IOK

Moroliee aerctaue. Ilonstue o
CHUHTETUYECKHUX MOIOIINX

https://m.edsoo.ru/3¢566565




cpenctBax (CMC)

T'eHeTnueckas cBsA3b
YIJIEBOAOPOIOB U

bubmuorexa [JOK

73 KHACJIOPOACOAEPKAIIUX https://m.edso00.ru/56790¢c96
OpraHUYECKHUX BEILECTB

74 PacuéTel mo ypaBHEHUSIM
XUMUYECKHUX PEaKIIUn

75 CucremaTu3zanus ¥ 00001IeHNE bubmuorexa [JOK
3HAHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO6m1as xapakTepucTuKa

76 YTJIEBOJIOB U KaccuuKanus bu6mmoreka [JOK
YIJIEBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJICaXapu/Ibl)

Monocaxapubl: puzndecKue
77 CBOMCTBA U HAXOXXJICHUE B Enbmrorexa HOK
https://m.edsoo.ru/b4bdda2d
MpUpoJIe
73 E{zﬁ;{zﬁ?;ﬂe [HOKO3bL, €€ bu6mmoreka [IOK
https://m.edsoo.ru/5e61122d
KUZHEJEITEIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a 1 JIAKTO3a. bubnuotexa [JOK
Haxoxnenue B npupoae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHIOB
[Tonucaxapuapl: CTpoeHUE

20 MaKpOMOJIEKY, (GU3UIECKUE U bu6mmoreka [IOK
XHUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX bubmuorexa [JOK




BOJIOKHax

https://m.edsoo0.ru/6216e766

Pemenue pacueTHbIx 3a/1a4 HA
ONpeAEIICHUE JOJIM BbIX0O/a

bubmuorexa [JOK

82
MPOAYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3ZMOXKHOTO
23 CucremaTtuzanus 1 00001IeHNE bubmuorexa [IOK
3HAHUM MO pa3aeiry https://m.edsoo.ru/08d4364c
KonTponbHas padbora 1o teme
84 "Kucnopoacoaepxaiue Bubmmorexa [IOK
p p " https://m.eds00.1ru/42c6678¢
OpraHUYEeCKHUE COCTMHEHUS
AMUHBL: KI1accupuKanms,
CTPOEHHE MOJIEKYII, 00IIIast
85 (I)T(E) Myia H30Mey1/151 bubmmorexa LOK
pMYyJIa, PHA, https://m.edsoo.ru/efa7ebca
HOMEHKJIAaTypa U GU3NYECKUe
CBOICTBa
26 XuUMHYECKUE CBONCTRA bubmuorexa [JOK
anu(aTHIeCKUX aMHHOB https://m.edsoo.ru/1bc5cf80
AHUIIMH: CTPOCHHUE aHWIIMHA,
87 0COOCHHOCTH XMMHYECKUX bubmorexa OK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOsl nostyueHus u
88 IpUMEHEeHHE ann(aTHUECKUX bubmmorexa LIOK
P https://m.edsoo.ru/eal 38763
aMHUHOB
AMHMHOKHCJIOTBI: HOMEHKJIaTypa
29 U u3oMepus, pusndeckue bu6mmoreka [IOK
cBoiicTBa. OTIICNIbHBIC https://m.edsoo.ru/d1773e80
MPEACTAaBUTEIN (.-aMUHOKHUCIIOT
90 XHWUMUYECKUE CBOMCTBA but6mmoreka [IOK




AMHHOKHCJIOT, X
OMOJIOrMYECKOE 3HAUYEHUE
amuHokucior. CuHTE3 U
TUAPOIU3 TIETITUIOB

https://m.edsoo.ru/77df705a

01 benku kak npupoaHbie bu6mmoreka [IOK
MOJIUMEPBI; CTPYKTYPBI OEIKOB https://m.eds00.ru/429¢9899
but6mmoreka [IOK
92 XUMHYECKUE CBONCTBA OEIKOB
https://m.edso00.ru/6237306d
A3zotcoaepixaiiue
TreTEPOLUKINYECKUE
93 coenuHeHusa. HykiienHoBEIE Enbmiorexa HOK
Y https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Omosorudeckas poib
[Ipaktuyeckas padota Ne 4.
Pemenne skcriepuMeHTaNIbHBIX
but6mmoreka [IOK
94 3aJa4 10 TEME
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxalme
OpraHUYecKHe coeuHeHus"
[Ipaktuyeckas padora Ne 5.
95 Pemenne skcniepuMeHTATBHBIX bu6nmoreka [IOK
3a7a4 o reMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTMHEHUI"
KonTponbhas pabota o teme
96 "A3oTcoaepxkaiine bubmmorexa [IOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKHE COCTUHEHUS
OCHOBHBIC TIOHATHS XUMHUHU
97 BBICOKOMOJIEKYJIIPHBIX bu6numorexa [IOK

CO€AUHEHUN U METOOBI UX
CHHTE3a —II0JIMMEpHU3aluAa U

https://m.edsoo.ru/7aa63ebd




IIOJIMKOHACHCAIUA

Ilmactmaccel. YTunuzanusa u

bu6mmoreka [IOK

78 nepepaboTKa IIacTuka ! https://m.edsoo.ru/82242e0f
DnacToMepsl: HaTypaJbHbIN

99 CI/IHTCTI/I‘IGI:Z:KI/IG Ka?;fPinKI/I. 1 Bubmmorera [IOK

https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HaTypanbHBIE,

100 HCKYCCTBEHHBIE, | bu6nuorexa [IOK
cunrerndeckue. Ilommmepst https://m.edsoo.ru/5963a601
CHELMaIbHOTO Ha3HAYCHUS
[Tpaktrueckas padota Ne 6.

101 Pemenne skciepuMeHTAIBHBIX | bu6nuorexa [IOK
3aza4 rno reme "Pacno3HaBanue https://m.edsoo.ru/3aebd77a
IJ1acTMacc ¥ BOJIOKOH"

O000111eHNE U CUCTEMATU3ALI

102 M3y4EHHOT0 MaTepuaa 1o TeMe | bu6nuorexa [LIOK
"BbICOKOMOJIEKYISIpHbIE https://m.edsoo.ru/6a22ble8
coenHeHus"

OBHIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KUIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
Ne uugposBbIe
o/ Tema ypoka Beero Kontpoabnbie | IlpakTHueckue 00pazoBaTeNbHbIe
padoTbI padoTbI pecypei

| Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN | bu6nuoreka [IOK
aneMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee

) CrtpoeHue 3NeKTPOHHBIX 000JI0YEK aTOMOB, | bubnuotexa [IOK
KBAHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa

3 Knaccudukamus XuMrudeckux 3J€MEHTOB (s-, | bu6nunoreka [IOK
p-, d-, f-anemenTsI) https://m.edsoo.ru/61294af9

4 Pacnipenienenue 3JIEKTPOHOB 110 aTOMHBIM | bubnuoreka [IOK
opouTaIAM https://m.edsoo.ru/f5£750fe
OneKTpOHHbIE KOH(UTypaIi aTOMOB

5 aneMeTgTOB B OCHOEI){OAZII)/I BO30YKAEHHOM 1 bubmmorexa HOK

https://m.edsoo.ru/8149e846

COCTOSIHUU

6 DNEeKTPOHHbIE KOHPUTypallMi HOHOB. | bubmmorexa [IOK
DNEKTPOOTPUILIATETLHOCTh https://m.edsoo.ru/a0764b24
Ilepnonnueckuii 3akoH u [lepnonnueckas

7 cucTeMa XMMHUYecKux sneMmeHToB /I, U. | bubmuotexa [JOK
Menneneesa, CBA3b C COBPEMEHHOU TEOpUEH https://m.edsoo0.ru/16957¢01
CTPOEHMS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB

g XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU | bu6nnoreka [IOK
MPOCTBIX U CJIOKHBIX BEIIECTB IO I'PYIIIaM U https://m.edsoo.ru/f8468927
nepuoiam

9 Cucremarusalus 1 00001IeHNe 3HAHUN 110 1 bu6mmoreka [IOK




TEMC

https://m.edsoo.ru/8fad2942

Buasr xumuueckou ¢Bsa3u. MexaHU3MBbl
00pa3oBaHUsl KOBAJIEHTHOM CBSI3H.

bubmuorexa [IOK

10
Bonopoanas cBa3b. MexMOIIEKyIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJCICTBUSA
BaneHTHOCTP U BaJl€HTHBIE BO3MOKHOCTH
11 aToMOB. CBSI3b AJICKTPOHHOU CTPYKTYPHI bubmorexa HOK
’ P PYKTYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUIECKUM CTPOCHUEM
2 [IpencraBieHuss 0 KOMIUIEKCHBIX bu6mmorexa [IOK
COEIMHEHMAX: COCTaB U HOMEHKIIATypa https://m.edsoo.ru/8c66bl2a
BemiecTBa MOJIEKYJISIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIbI bu6nuorexa [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
14 [ToHsiTHE O TUCTIEPCHBIX CHCTEMAX. bubnmnoreka [IOK
IIpencraBnenue 0 KOJUIOUIHBIX PACTBOPAX https://m.edsoo.ru/da2c70e4
HcTuHHBIE pacTBOPHI: HACBIIIEHHBIE U
15 HeHaCBIH.IeIfHBIe I:).CTBO UMOCTh buommorera LOK
Y P . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 Cnoco0OsI BeIpaKeHUST KOHIIEHTPAIUU bubnunoreka [IOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pelenue 3a1a4 ¢ uCnonb30BaHUEM MOHATUI
17 ""MaccoBas I0JIA PaCTBOPEHHOIO BemiecTna" bubmmorexa [OK
| P P . ’ https://m.eds0o.ru/785e0ab4
MOJISIpHAs] KOHLIEHTpaus
18 Krnaccudukanus 1 HOMEHKIATypa bu6nnoreka [IOK
HEOPraHNYECKUX BEILIECTB https://m.edsoo.ru/bf9e108d
19 Cucrematu3zanus U 00001IeHIE 3HAHUN IO bubnmoreka [JOK

TEMEC

https://m.edsoo.ru/8d2c6Ha3a




KonrponsHas padora no temam "Ctpoenue
aroma. [lepuoguueckuii 3aKkoH 1

bu6mmoreka [IOK

20 [lepronuueckas cucteMa XMMHUYECKUX
p " on https://m.edsoo.ru/70a60aa4
anemenToB J. 1. Menneneea", "CtpoeHue
BerecTBa. MHOrooOpa3ue BerecTs"
Kaccudukanus XuMHUIeCKuX peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XMUMUH.
21 3aK0H COXpaHEHUS MACCHI BEIIECTB, 3aKOH bubnmorexa [OK
P ’ https://m.edsoo.ru/6335cdd?
COXpaHEHMsI U IIPEBPALLCHHS] SHEPTUU IPU
XUMUYECKUX PEAKIUAX
” TennoBsie 3 PEKTH XUMHUYESCKUX PEaKITHI. bubnmnoreka [IOK
TepmMoxuMHUECKUE YpaBHEHUS https://m.edsoo.ru/d1db86da
3 Bbruucrnenus no ypaBHeHUsIM XUMHYECKUX bu6mmorexa [IOK
peakuil ¥ TepPMOXUMHUYECKUM YPaBHEHUSAM https://m.edsoo.ru/87b13954
CKOpOCTh XMMUYECKOHN peaKkiuu, e
24 3aBUCHUMOCTH OT Pa3JINYHBIX (DAKTOPOB.
Karanms u katanuzaropsl
25 I'oMOreHHbIE U T€TEpOTreHHBIE PEAKLIUU
[Tpaktrueckas paborta Ne 1 mo teme
26 "Bnusinue pa3inyHbIX (PAaKTOPOB Ha CKOPOCTh Brbmrorexa LIOK
pu " P p https://m.edsoo.ru/l1facaldl
XUMHUYECKON peaKInu
7 OO0patuMble U HEOOpPATHMBbIE PEAKIIUH. bubnuotexa [JOK
XUMHYECKOE PaBHOBECHUE https://m.edsoo.ru/30952f9b
[Tpaktrueckas padorta Ne 2 o Teme
28 "BnusiHue pa3inyHbIX (PaKTOPOB HA bubamorexa [HOK
P P . https://m edsoo.ru/3bf34e17
I10JI0’KEHNE XUMHUYECKOTO PAaBHOBECHUS
29 OnexrponutTnyeckas auccouuanus. CUIbHbIE bubmmorexa [IOK

u ciabble AeKTposuThl. CTeneHb

https://m.edsoo.ru/5f766bdf




UCCOLAAIINHT

Nonnoe npousseaenue Boapl. Cpema BOIHBIX

bubmuorexa [JOK

30 acTBOpoB. Bomopo i TOKa3aTe H
PacTBOpoB AOPOAHEIIA MoKasate, (pH) https://m.edsoo0.ru/3966¢ca89
pacTBopa
31 I'mpaponus coneit. Peaknuu, nporekaromue B bubnuorexa [JOK
pacTBOpax 3IEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTrueckas padora Ne 3 o Teme
32 "XUMHUECKHUE PEAKIINHU B PACTBOPAX bubmorexa [IOK
"p H p p https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHUCINTEIBHO-BOCCTAHOBUTEILHEIE
33 eaknn. BaxkHenme OKUCIUTEN 1 bubnmorexa [OK
PCAKIH. https://m.eds00.1u/56226060
BOCCTAaHOBUTEIIH
34 MeToJ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bu6mmoreka [IOK
Oaanca https://m.edsoo.ru/fb691387
35 DNEKTPOIIN3 PACTBOPOB U PACIUIABOB BEIIECTB bubmmorexa LHOK
TPOJIHS PacTBOpos 1 p H hitps://m.cds0o.ru/93fb97d2
36 Pemenue 3amay pa3IuUHbBIX THIIOB bubmorexa HOK
A&t p https://m.eds0o.ru/5a859d16
37 Pemenue 3amay pa3IUUHBIX THIIOB bubmmorexa [OK
Aatp https://m.edsoo.ru/5afa265d
13 CucremaTuzaiys U 00001IeHHe 3HAHUHN 10 bubmuotexa [IOK
TeMe "XUMUYECKUE peakiuu” https://m.edsoo.ru/c161eb85
39 Konrponsnas pabora no teme "Xumuueckne bubnuoreka [IOK
peakuun" https://m.edsoo.ru/a8a0a930
ITosnoxenune Hemerauios B [lepuoandeckoit
40 CHCTEME XMMHUYECKHUX demMeHToB /], W. bu6nuoreka [IOK

MeHpeneeBa u 0COOEHHOCTH CTPOCHUS UX
aToMoB. OU3NUYECKHE CBOMCTBA HEMETAILIIOB

https://m.edsoo.ru/8ca2dcad




41 AnnoTponusi HeMeTaJlIoB (Ha mpumepe bub6mmorexa [IOK
KHCIJIOpOJia, cepbl, hocdopa u yriaeposa) https://m.edsoo.ru/ef92c91c
4 Bomopon: nonyuenue, pusndeckue u bubnunoreka [IOK
XUMUYECKHE CBOMCTBA. ['mapubl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HAX0XICHNUE B IPUPOJIE, CTIOCOOBI
43 nory4eHus1, GU3nIecKue u fmi)nqecxne Bubmmorera [IOK
AT, https://m.edsoo.ru/4e223795
CBOMCTBa
l"anorenoBonopoasl. Baxxnenmue
44 KUCJIOPOACOAEPKAIIUE COETUHEHUS bubmorexa OK
POACOACPAaL A https://m.edsoo.ru/6b3255e6
raJIoreHOB
JlaGopaTopHble U TPOMBIIIICHHBIE CITOCOOBI
45 noytydeHus raysioreHos. [I[pumenenue bubmorexa [OK
ya P N https://m.edsoo.ru/697 laca4
rajoreHOB U UX COCAUHEHUN
[Tpaktuueckas padota Ne 4. Pemenue
46 HKCIIEPUMEHTAJIbHBIX 3334 10 TeMe bubmorexa [TOK
" P " https://m.edsoo.ru/8b26fecd
l"anorensl
Kucnopon: mabopaTtopHbie ¥ TPOMBIIIUICHHBIE
47 crocoObl MOMy4YeHus1, PU3NUECKUE U bub6mmorexa [IOK
xuMmu4deckue cBorcta. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030HA
bubmuorexa [IOK
48 OKcubl ¥ IEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemenune 3a1au pa3anyHbIX TUIIOB bubmorexa OK
AP https://m.edsoo.ru/2b6d8bdb
Cepa: HaXOXKJICHHE B IIPUPOJIE, CITOCOOBI
50 HOJII) eHUs qmanecmfe 11?1 XUMHUYECKHE bubmmorexa [IOK
Yq ’ https://m.edsoo.ru/46afael6
CBOMCTBA
51 CepoBonopo, cyabhuibl bu6nuorexa [IOK




https://m.edsoo.ru/7¢875999

Kucnoponconepsxaniue CoeTMHEHUS CEPBHI.

bu6nuoreka [IOK

52
OCOOEHHOCTH CBOWMCTB CEPHON KUCIIOTHI https://m.edsoo.ru/8cfa2548
[IpakTueckas padora Ne 5. Pemenue
53 AKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u buommorexa HOK
. p " A p https://m.edsoo.ru/0afb05e4
e€ CoeAMHEHUS
A30T: HaXOXJIEHHE B IPUPOE, CIIOCOOBI
54 MIOJIY4ECHUS q)HSI/IquKI/II)e 11?1 XUMHUYECKHE bubmmorera HOK
YACHI, https:/m.edsoo.ru/badd2255
CBOICTBa. AMMUAK, HUTPUIBI
55 Kucnoponconepxaiue coeJuHEHMs a30Ta. bubmmorexa [IOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 IIpumeneHne a30Ta U ero COeAMHEHUN. bu6nuorexa [IOK
A30THBIE y10OpeHHs https://m.edsoo.ru/129f5059
dochop: HaXOkKACHHUE B IPUPOJIE, CIIOCOOBI
$op PP bu6mmoreka [IOK
57 MoJTy4eHUs1, PU3MICCKUE U XUMHUYECKHE
2 https://m.edsoo.ru/9a6b43ec
cBoiictBa. ®ochuasr u pochun
58 Oxcunst hocdopa, hocdopconepxrarire bubnmoreka [JOK
kucnoTel. Conu pocopHON KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue docdopa 1 ero coeTMHEHUH. bubnmoreka [IOK
docdopHbie ynoOpeHus https://m.edsoo.ru/a218070a
[Tpaktuueckas padora Ne 6. Perenue
60 AKCIEPUMEHTANIbHBIX 33124 110 TeMe "A30T U bubmmorexa [IOK
P 8 " https://m.edsoo.ru/8175ac3f
dbocdop 1 UX coeAMHEHUS
VYranepos: HaxoXAeHUe B IPUPOJE,
61 annof OITHBIE MOJM(HKA En'p(bnanecmle u bubamorera LOK
p f[ T, https://m.edsoo.ru/1eb19f9¢
XUMHYECKHUE CBOMCTBA, IPUMECHECHHE
& Oxkcup yrnepona(ll), okcun yrneponga(IV), bubnmoreka [JOK

YTOJIbHASI KUCIIOTA U €€ CONU

https://m.edsoo.ru/dbaS8adf




bubmuorexa [IOK

63 Pemenue 3a1a4 pa3nu4yHbIX TUIIOB hitps:/m.edsoo.r/6029b609
Kpemunii: Hax0oxIeHUE B IPUPOJE, CIIOCOOEI
64 H(I))queHHSI, ¢uznueckue u ininqecxne buommorera LOK
M https://m.edsoo.ru/143558ab
CBOMCTBA
65 Oxkcun kpemuus(1V), kpeMHUEBas KHCIIOTA, bubnmoreka [IOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHHUS U €0 COeIMHEHUH. brGmorexa [IOK
66 T — https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [IOK
https://m.edsoo.ru/b624{801
68 CucremaTuzamus u 00001IeHNe 3HAHUH 10 bubmuorexa [IOK
teme "Hemerasmibr" https://m.edsoo0.ru/6e864db5
" " bubnuorexa LIOK
69 KonrponbHas padora no teme "Hemertasisl hitps-//m.cdsoo.ru/d04S4CT6
70 AHanu3 pe3yibTaToB KOHTPOJIBHON paboThI, bubnuorexa LIOK
KOPPEKIHs OIIMOO0K https://m.edsoo.ru/2b7e¢9510
[Tonoxenue meraiuios B [lepuoanyeckoi
71 CHUCTEME XMMUYECKUX HJIEMEHTOB. bubnmoreka [IOK
OcoOEHHOCTH CTPOCHUS JIEKTPOHHBIX https://m.eds00.1u/9839c16¢
000J104eK aTOMOB METAJIIOB
7 OO6mue ¢puznyeckrne CBOMCTBA METAIIOB. bu6nuoreka [IOK
[IpumeHeHre MeTasIoB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
bu6mmorexa [IOK
73 CnuaBbel MeTaiioB. Koppo3usi MmetaninoB hitps://m.cdsoo.ru/42b872¢3
74 Pemenue 3aga4 pa3anyHbIX TUIIOB bubmorexa LOK

https://m.edsoo.ru/e3de37b6




DNEeKTPOXUMHUYECKUH psii HANpsHKEHUH

bu6mmoreka [IOK

75 MeTtauioB. OO01me cnoco0b! MOIYYEHUS
e https://m.edsoo.ru/94eb377a
METaJJIOB
O6m1as xapakTepucTuka MetamioB [A-
rpymsl [lepruoaudeckoin cucteMsl
76 XUMHUYECKHX dJIeMeHTOB. Hatpuii u xamuii: bubnmoreka [IOK
noJjiyueHue, pU3n4ecKkue 1 XuMHIECKHe https://m.edsoo.ru/e12¢26b3
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
HUX COCIUHEHUN
OO6mras xapakrepuctika meranios ITA-
rpynmnbl [leproanyueckoit CUCTEMBI
77 XHMHYECKHUX JIEMEHTOB. Maruuii v KajabIlui: bubmuorexa [IOK
nosrydeHue, PU3nIecKue 1 XUMHUICCKIE https://m.edsoo.ru/7c¢3e49c0
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U
UX COeIUHEHUN
78 JKEcTKOCTE BOZBI U CIIOCOOBI €€ YCTpaHEHN bubmmorexa LHOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHUE: ony4deHue, GU3ndecKue u bubmuotexa [JOK
XUMUYECKHUE CBOUCTBA, IPUMEHECHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCHUIA ATFOMUHUS, THIPOKCOKOMIIIICKCHI bubmmorexa [OK
P > TP https://m.edsoo.rw/5d12d318
AJIOMHUHMS, UX IPUMEHEHHE
81 Pelenue 3aiau pa3anvHbIX TUIIOB
[TpakTrueckas padota Ne 7. Permenue
but6mmoreka [IOK
82 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
MeTtasuibl TIaBHBIX TOTPYIIT
OO01as xapakTepuCTHKa METAJIOB MOOOYHBIX
. bubmuorexa [IOK
83 noarpyn (b-rpynm) [lepuoauueckoit

CHCTEMbI XUMHWYCCKUX JJICMCHTOB

https://m.edso00.1ru/610d7431




duznyeckue 1 XMMHUYECKHE CBOMCTBA Xpoma

bubmuorexa [IOK

84 .
U €r0 COENUHEHUN, UX IIPUMEHEHNE https://m.edsoo.ru/9911bef3
Baxnelmue coeTMHEHN MapraHia.
85 Ilepmanranar xainus, €ro OKUCIUTEILHBIE bubmorexa HOK
P! : https://m.eds00.ru/039d69c8
CBOIiCTBa
duznueckue 1 XUMHYECKHE CBOIICTBA JKene3a
86 u ero coenunennii. [lonyuenne u bubmmorexa LHOK
A ' v https://m.edsoo.ru/1b7f8741
MIPUMEHEHUE CIIABOB XKeje3a
g7 Pu3NYEeCKUEe U XMMUYECKUE CBOMCTBA MEJIU U bubnuotexa [IOK
€€ COeIMHEHM, X TPUMEHEHUE https://m.edsoo.ru/2bc0f954
duznueckue 1 XUMHYECKHE CBOMCTBA ITMHKA
88 M €r0 COeIUHEHHH, NX TPUMEHEHHUE bubmmorexa [OK
4 ’ P ) https://m.edsoo.ru/b1f2beal
['uApOKCOKOMILIEKCHI IMHKA
[Tpaktuueckas padora Ne 8. Pemenue
bu6mmoreka [IOK
89 SKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME
" " https://m.edsoo.ru/abe352ea
MeTayiiel TOOOYHBIX TOTPYIIIT
90 Pemenue 3amay pa3IUUHBIX THIIOB Bubmorexa IIOK
p https://m.edsoo.ru/a8b83d83
91 O060011eH1e U CUCTeMAaTH3allHs U3YYeHHOTO bubmuorexa [IOK
Marepuana no reme "Metamibt" https://m.edsoo.ru/e91fe975
bubmuorexa [IOK
92 KoutponsHas pabora o teme "Meramist"”
p p https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHl, bubnuoreka [IOK
93
KOPPEKIIHUS OIIMOO0K https://m.edsoo.ru/9ebff2fd
Posnb xumMuu B 00ecrieyeHu YCTOMYMBOTO
94 a3BUTHS deaoBeuecTBa. [IoHsITHE O HAYYHBIX bubmorexa [OK
p ) ya https://m.edsoo.ru/080fe1f0
METOJaX UCCIIEJOBAHUS BEIIESCTB
95 HayuHble IpUHIMITBI OPraHU3aLuN bubmuorexa [IOK




XUMHUYECKOTO MMPOU3BOCTBA.
[TpoMbIIIEHHBIC CITOCOOBI TTOJTYICHHS
Ba)XKHEUIIINX BEIIECCTB

https://m.edsoo.ru/2e45a44f

XUMHUYECKOE 3arpsA3HEHHUE OKPYKAOUIEH bu6nuoreka [IOK
96 1
CpEAbL U €T0 ITOCIEACTBUS https://m.edsoo.ru/9f11bf51
XuMUA U 370pOBBE YEIOBEKA.
97 JlexapctBennsie cpeacTBa/ KonTponpHas 1 bubmorexa HOK
P P P https://m.edsoo.ru/a6552721
pabota o xypcy 11 kmacca
08 Xumus nuiiy. Poias XumMuu B o0ecrneueHuH | bu6mmorexa [IOK
MUIIEBON 0€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmetrnueckue u mapdroMepHbie CpecTBa. | bu6nmnoreka [IOK
brrToBast xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaxkHelue
100 CTPOUTEbHBIC U KOHC VIOHHBIC 1 bubmorexa OK
P TPYIR https://m.edso0.ru/61e69003
MaTepHuaibl
101 XuMHS B CEIIbCKOM XO3SHCTRE. | bubmuorexa [IOK
Opranuyeckue 1 MUHEpaJIbHbIE Y100pEHUS https://m.edsoo.ru/fd39587d
102 Cucrematu3zanus 1 0000IIeHIE 3HAHUN TIO | bubnmoreka [IOK
TEME https://m.edso0.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102







MPOBEPSIEMBIE HA EI'D 11O XUMHUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJJTHET'O OBIIIET'O OGPA3OBAHUS

Kon
NMPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaAHMS K NMPeIMETHBIM Pe3yJibTaTaM 0CBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbI CPeIHEro o01ero
o0pa3oBaHus

1

Brnanenue cucteMol XUMHYECKUX 3HAHUM, KOTOPask BKJIIOYACT:

1.1

OCHOBOIIOJIATAOINE TOHATHS (XUMHUYECKUI 3JIEMEHT, aToM, H30TOIIbI,
3JIEKTPOHHAsi 000JI0YKa aToMa, S-, p-, d-3J1€KTPOHHBIE OpPOUTAIN ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMmMa, MWOH, MOJIEKYya,
BaJICHTHOCTD, NIEKTPOOTPULATENBHOCTD, CTETICHb OKHCJICHUS,
XUMHYECKast CBA3b (O- M T-CBA3b, KpaTHBIE CBS3M), THOpUIM3ALUSL
aTOMHBIX oOpOuTanel, KpUCTaNIMYecKas pemeTka, MoJjb, MOJApHas
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHLEHTpAIMs, pPacTBOPHI
(MCTHHHBIE, NUCIEPCHBIE CHUCTEMBI), KPUCTAIIOTUAPATHI, YIIIEPOJHBIN
CKeneT, (YHKIMOHAJbHAS TpYyMNa, paguKal, HU30MEpbl, CTPYKTypHas
dbopmyna, uzomepust  (CTPYKTypHasi,  TreoMeTpuueckas  (IIuc-,
TpaHCU30MEpHS), TOMOJIOTUYECKUI psijl, TOMOJIOTH, YIJIEBOJOPO/IbI,
KHUCJIOPOJI- U a30TCOJepIKallle COCTUHEHMsI, OMOJOTHYECKH aKTHBHbBIE
BellecTBa (yriaeBoJIbl, )KUPbI, OEIKN), MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS, KPEKUHT, pU(OPMUHT, TUIIBI
XMUMHUYECKHX peakuil (OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
9H/I0TEPMHUUECKUE, PEAKIIMM MOHHOIO OOMEHA, TOMO- M I'€T€pPOTreHHBIE,
o0paTtumble M HEOOPAaTUMBIE), PACTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHI,
IJEKTPOJIUTUYECKAST JUCCOLUALMS, CTENEHb TUCCOLMALINN, OKUCIIUTED,
BOCCTAHOBUTENb,  JJIEKTPOJIM3, CKOPOCTb XUMHYECKOW  pEaKLuH,

XMMHUYECKOE PABHOBECHE)

1.2

TEOPUU M 3aKOHBI (TEOpPUSI XUMHUYECKOI'O CTPOEHMSI OPraHMYECKHX
Bemects A.M. BbyTiepoBa, Teopusi 3JIEKTPOJIMTHUECKON AUCCOIMAIUHY,
[epuoanueckuii 3akon J.M. MeHaeneeBa, 3aKOH COXpaHEHUS MAacchl),
3aKOHOMEPHOCTH, CHUMBOJUYECKHUH SI3bIK XHMHH, MHUPOBO33PEHUYECKUE
3HAHMS, JIEKAIIME B OCHOBE MOHMMAHUS NMPUYUHHOCTH U CHUCTEMHOCTH
XUMHUYECKHX SIBJICHHUH, COBpPEMEHHBbIE TPEJCTABICHUS O CTPOCHUU

BEIL[ECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HAaJIMOJIEKYJIIPHOM YPOBHSX

1.3

MpeacTaBJICHUA 0 MEXaHHU3Max XUMHNYECKUX peaKuHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYCCKUX 3aKOHOMECPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBECHH, JUCIICPCHBIX CUCTEMAX

1.4

1.5

Q)aKTOHOFI/I‘—IeCKI/Ie CBCICHHA O CBOﬁCTBaX, COCTaBC, IIOJIYUYCHHH H
Oe30macHOM HUCIIOJIb30BaHNU BaKHEHUIITHX HCOPraHUYCCKHUX u
OpraHN4Y€CKUX BCHICCTB B 6I)ITy u HpaKTquCKOfI JCATCIIBHOCTH
YCJIOBEKa

O6H_[I/Ie HAaYYHBIC MPUHOUIIBI XUMHUYCCKOI'0 IMPONU3BOACTBA (Ha IIpuMeEpe
IIPpOU3BOACTBA cepHoﬁ KHCJIOTBI, aMMHaKa, MCTaHOJIa, nepepa60TKH

HeTH)

ChopMupoOBaHHOCTH YMEHUY BBISIBIISITH:

2.1

XapaKkTepHble TMPU3HAKK UM  B3aHMOCBA3b HW3YYEHHBIX IOHSTHH,
NPUMEHATh COOTBETCTBYIOIIME TOHATUS TPU OMHCAHUU CTPOCHUSA H

CBOMCTB HCOPraHUYCCKHUX U OPraHNYCCKUX BCUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBS3b XHMHWUYECKNX 3HAHUHA C TOHATHIMH H MpCaACTaBJICHUAMU
APYyrux MnmpeamMeToB IJist 0oJiee OCO3HAHHOTO MOHUMAHHMS M OOBSICHEHUS

CYIITHOCTHU MAaTCPUAJIBHOTO €AINHCTBA MHUPa

CdopMUpOBaHHOCTH YMEHUS UCTIOIB30BATh:

3.1

HAaUMEHOBAHMS XMMHUECKMX COCIUHCHUM MCKAYHAPpOAHOI'O COrO3a
TeOpeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHU W TpHUBUAJIBHBIC Ha3BaHUA
BCIICCTB, OTHOCANIUXCA K HN3YYCHHBIM KJIaCCaM OpPTraHUYCCKUX U

HCOPTaHNYCCKUX COE€IUHEHHI

3.2

XMMHUYECKYI0 CHUMBOJMKY JUIl COCTaBICHHS (OpMYNT HEOpPraHMYeCKHX
BEIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX

U CKEJIETHBIX) (POPMYII OPraHUYECKUX BELIECTB

ChopMHUpPOBAaHHOCTH YMEHHSI KJIACCU(DHUIIMPOBATD:

4.1

HCOPraHMYCCKUC BCLICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHA H

KpUTCpHn 1A KJ'IaCCI/I(I)I/IKaI_[I/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHn4CCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHHA H

KPUTEPUU JUIS KITACCU(PUKAIIMN U3yYaeMbIX XUMUYECKHX 00bEKTOB

4.3

M0 Pa3IMYHBIM TpPU3HAKAM (YHCIY U COCTaBY pEardpyrollux BEIIECTB,
TeroBoMy 3(ddekTy peakuuu, W3MEHEHHUIO CTEleHeH OKHCICHHUS

3JIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YYACTHIO KaTallu3aTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKTEpU30BATh 3JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y)KIEHHOM COCTOSHHHM) ¥ HOHOB
XUMHUYECKHX 371eMeHTOB | — 4 nepuonos [lepuoanueckoit cucremsr J. 1.
MeHnzeneeBa 1 UX BaJCHTHbIE BO3MOXHOCTH, UCIIONb3Yys NOHATHUSA S-, p-,

d-3NeKTpOHHBIE OpOUTANIN, DHEPTE€TUYECKUE YPOBHU




CdopmMupoBaHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM COEIUHEHHUH IO

nepuoaam U rpynmiam

7.1

ChopMHUpPOBAaHHOCT, YMEHHUS COCTaBIATH YPaBHEHUS XUMHUYECKUX
pEeaKLMil U pacKpbIBaTh UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI [TOCPEACTBOM COCTABICHUS

QJICKTPOHHOI'O OajlaHca 3THUX peaKI_II/Iﬁ

7.2

YpaBHCHUA peaKHI/Iﬁ pa3JIMYHbIX THUIIOB; IIOJHBIC M COKpaH_[éHHBIe
YpaBHCHUA peaKI_II/Iﬁ HOHHOTI'O O6M€Ha, YUuThiBas yCJIIOBHA, IIPU KOTOPBIX

9TH peaKklUy UAYT 10 KOHIIA

7.3

peakiMii TUAPOJIM3a, peakluid KOMIUIEKCOOOpa3oBaHMs (Ha NpuMepe

TUAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

ChopMHUpPOBAHHOCTH YMEHHUS TIOITBEPKIATh:

8.1

Ha KOHKPCTHBLIX IIPpUMCpAX XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTH OpPraHU4YCCKHUX COC,I[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBS3U (G- u T[-CBHSI/I), B3aUMHOT'O BJIUSIHUSA aTOMOB U I'DYIII
4aTOMOB B MOJICKYJIAX, 4 TaK¥KEC OT 0oco0eHHOCTEH pcain3anuun pasIMIHbIX

MCXAaHU3MOB IIPOTCKAHUSA peaKum?I

8.2

XapaKTCPHBLIC XHUMUUYCCKUC CBOICTBa BEILECTB COOTBCTCTBYIOIIIUMHU

OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaxunﬁ

ChopMupoBaHHOCTh yYMEHUSI XapaKTepu30BaTh COCTaB M BaKHEHIIMe
CBOMCTBAa BEUIECTB, IPUHAUICKAIMUX K ONPEHEIEHHBIM KilaccaM |
rpynnaM COeIMHEHUH (MIPOCThIe BELIECTBA, OKCHJIbI, THIPOKCH/BL, COJIH;
YTIJIEBOAOPOBI, IPOCTHIE A(UPHI, CIUPTHL, (DEHOIIBI, ATBJETUABI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXKHBIE A(QHPHI, >KUAPBI, YTIEBOIBI, aAMHHBI,

AMUHOKHCIIOTBI, OEJIKH)

10

ChopMHUpPOBAaHHOCT yMEHHSI TPOBOAUTH PACUETHI 1O XUMHUYECKUM
dopMynaM M ypaBHEHUSM XHMHUYECKHUX pEaKLUUN C HCIOJIb30BAHUEM

(U3UYECKUX BEITUYHH:

10.1

Macchl (00béMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIUU, €CIIU OHO
U3 UCXOJIHBIX BEIIECTB JaHO B BHJIC PACTBOPA C ONPEIEIEHHON MAaCCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIH JAaHO B M30BITKE (MMEET IPUMECH)

10.2
10.3

MaccOBOM WK 00BEMHOM J0JIH, BBIXO/Ia MPOAYKTA PEaKIIUH

TEIUIOBOTO P deKTa peakui

10.4

00BEMHBIX OTHOIIIEHUI Ira30B

10.5

M0 HAaXOXKACHUIO XUMUYECKOH (pOopMyIibI BemecTBa




11

Brnanenue cucteMol 3HaHMM O METOJAX HAY4YHOrO IMO3HAHUS SIBICHUU
MIPUPO/IBI, HCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHUE MPUMEHATH
9TH 3HAHUS TIPU IKCIICPUMEHTAILHOM HCCJICIOBAHMM BEIIECTB W IS
OOBSICHEHUSI XUMHUYECKUX SBJICHHWH, HMEIONIMX MECTO B TIPHUPOJE,

HpaKTI/I‘leCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCCHHCBHOﬁ KHN3HU

12

ChopMupoBaHHOCT yMEHHSI TPUMEHATH (UCIONB30BaTh) 3HAHUS O
COCTaB€ U CBOMCTBAX BEHIECTB Ul SKCIIEPUMEHTAIBHON MPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAaHUS XHMHUYECKHUX
peakuMii M TNPOTrHO3MPOBAHUSA BO3MOXKHOCTEH HX OCYILECTBIICHMUS;
CHCTEeMHbIE XUMHYECKHE 3HAHUs Ui OOBSCHEHUS W MPOrHO3UPOBAHUS
ABJICHUH, HMEIOUIMX €CTECTBEHHOHAYYHYIO IIPUPOAY; sl HPHUHATHUS

T'paMOTHBIX peHleHI/IfI HpO6JICM B CUTyalluAX, CBA3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTH YMEHUS IUIAHUPOBATH M MPOBOIUTH XUMHUYECKHMA
IKCIEPUMEHT (TIOJYyYEHHE W HM3YyUYEHUE CBOWCTB HEOPraHMYECKHX U
OpraHMYECKHX BEIIECTB, KAUECTBEHHbIE pPEAKIUH YIJIEBOJOPOOB
Pa3IUYHBIX KJIACCOB M KHCIOPOACOEpPKAIIUX OPraHUYECKUX BEIECTB,
perieHue AKCIIEPUMEHTAIBHBIX 3a1a4y 1o pacno3HaBaHUIO
HEOpPraHMYECKUX M OPraHWYEeCKUX BEIIECTB) C COOIIOACHHEM IpaBUII
Oe3zomacHoro  obOpamieHuss C  BellecTBaMH U J1abOpaTOpHBIM
o0opynoBanueM; (HOpMyIUpPOBATh LIETU UCCIEIOBAHUS; MPEICTABIATH B
pa3nuuHoil (opMe pe3ynbTaThl AKCIEPUMEHTa, AaHAIW3UpPOBaThb U

OLICHUBATh UX JOCTOBEPHOCTDH

14

ChopMHPOBAaHHOCTE YMEHHSI OCYILIECTBIIATH LIEJIECHANPABICHHBIH MOUCK
XUMHUYECKON MH(OpMAIMK B pa3IMYHbIX UICTOYHHUKAX (HaydHas U y4yeOHO-
Hay4Hasl JIUTepaTypa, CpeICTBa MaccoBoi MH(popmanuu, cetb MHTEpHET U
Jpyrue), KpUTHYECKH AaHAIW3UPOBATh XMMHUYECKYI0 HH(opmanuio,
nepepalaTbiBaTh €€ M MCHOJIB30BaThb B COOTBETCTBHU C IOCTABJICHHOM

yueOHO 3amaveit

15

ChopMHPOBaHHOCTE  YMEHHUSI  NPOTHO3MPOBATh, AHATU3UPOBATH |
OLICHUBATh HH(POPMAIMIO C TIO3WIHUK JKOJOTHYECKOW OE30MacHOCTH
MOCJICICTBHI OBITOBOW ¥ TPOHM3BOJCTBCHHOW JEATEIBHOCTH YEIIOBEKa,
CBSI3aHHOW € TmiepepadoTKOl BellecTB; CPOPMHUPOBAHHOCTH YMEHHM
OCO3HaBaThb  ONACHOCTb  BO3JEHUCTBUSI HA  KHUBbIE  OpPraHU3MBbI
OTpeNIeNIEHHBIX BEIIECTB, IIOHMMAash CMBICH TOKa3zaTess MpeienbHOI
JOMYCTUMOM KOHUEHTpallUM, U TOSACHATh Ha MpUMEpax CIOCOObI
YMEHBILEHUS U TPEJOTBPALICHHUS UX BPEJHOIO BO3/IECUCTBHS HA OPraHU3M

YECJI0OBCKa




IHHEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

IIpoBepsieMblii d1eMeHT COTePKAHUS

TeopeTnyeckue OCHOBbI XUMUU

1.1

Crtpoenue BemectBa. CoBpeMeHHass MOJENb CTpOeHHs aToma. Pacmpenenenue
9JIEKTPOHOB IO 3SHEpreTHYeckuM ypoBHAM. Kiaccudukanuss XHMHYECKHUX
s5eMeHTOB. OCOOEHHOCTH CTPOCHHS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
sneMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAS

KoH(UTyparus atoma. BaleHTHbIE AIEKTPOHBI

1.2

[lepuonnueckas cucrema xumudyeckux onemeHtoB .M. MeHnneneesa.
Ousnueckuit cmpica Ilepuoandeckoro 3akona J[.M. Menneneesa. Ilpuunnsl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB 3JIEMEHTOB M HMX COCIUHEHUN 10
nepuojiaM M TrpynmnaM. 3aKOHOMEPHOCTH B M3MEHEHMH CBOWCTB MPOCTHIX

BEIIECTB, BOJIOPOIHBIX COEIMHEHH, BBICIIIMX OKCUOB U TUIPOKCH]IOB

1.3

BanentHOCTSD. BHCKTPOOTpI/IHaTCHBHOCTB. CreneHb OKHCICHUS

1.4

Bunbl xumudeckoit cBs3u (KOBaJeHTHAs, HOHHAs, METANIMYECKasi, BOJIOPOIHAs)
Y ME€XaHU3MBI €€ o0pa3oBaHust. MeXMOJIEKYISIpHBIE B3auMoieicTBuA. BemecTra
MOJIEKYJIPHOTO M HEMOJICKYJIAPHOTO CTPOCHHUS. THUIbl KPUCTAUIMYECKHX

peméToK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAJUIMYECKON perETKI

1.5

XuMu4deckas peakuus. Knaccudukanus XUMHYECKUX peaxkuuii B

HEOpPraHMYECKON U OPraHu4YeCKOM XUMHH. 3aKOH COXPaHEHHS MAacChl BEIIECTB

1.6

CKOpOCTB pcaknuuu, €€ 3aBUCHUMOCTbD OT Ppa3jIMIHbIX (I)aKTOpOB

1.7

TemoBsie 3¢ HeKThl XUMUYECKUX peakluil. TepMoXuMuieckie ypaBHEeHUs

1.8

OOpatumble peaknuu. XHUMUYecKoe paBHoBecue. DakTophl, BIMAIONINE HA

cocTossHME XuMHuueckoro pasHosecus. Ilpunnun Jle Ilatense

1.9

OnexTponutnyeckas aucconuanusi. CuibHbIE W ciadble 37ekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIECTB: KHCJas, HEUTpaibHas, 1ienoyHas. CreneHpb

nucconuanuy. Peakmy MOHHOTO 0OMEHa

1.10

IMuaponus coneit. Monnoe npoussenenune Boabl. Bomopoaueiil mokaszarens (pH)

pactBopa

1.11

1.12

CriocoObI BbIpake€HUsI KOHLIEHTPALMU PAaCTBOPOB: MaccoBasi 10J1s1 paCTBOPEHHOTO
BEeUIcCTBA, MOJIIpHaA KOHUCHTpAaIus. HaCBIHleHHI)Ie n HCHACBIIIICHHBIC

pacTBOPHI, paCTBOPUMOCTh. Kpucramoruaparsl

OKHCIIUTENTEHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBefeHue BemecTs B cpeaax C

pa3HbeiM 3HaYeHHueM pH. MeToasl 21eKTpOHHOTO OajaHca




1.13

DNEeKTpOIN3 pacCTBOPOB U PacCIlIaBOB COJIEN

OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Knaccudukanus Heopranmueckux coequHenuii. HomeHknaTypa HeopraHu4eckux

BCIICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpWUM, Kaiuil, KaJbIu,
MarHui, ajdlOMUHUN, IUHK, XpOM, XKeJIe30, MeIb) U HX coeauHeHuil. OOmme

CIOCOOBI TIOJTYYEHHUS METAJIJIOB

23

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHUS) M HUX  COCOUHEHUH  (OKCHIOB,

KHUCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN )

24

I'enernueckas cBSI3b HCOPraHMYCCKUX BEIICCTB, IIPUHAAJICIKAIINX K pa3JIMYHbIM

KjiaccaM

2.5

###PartH## nenTudukanus HeopraHmdeckux coequHennid. KauectBennoie

pPE€aKy Ha HCOPraHM4YCCKHUE BEIICCTBA U MOHBL

OCHOBBI OPraHUYECKON XUMUU

3.1

3.2

OCHOBHBIE TIOJIO)KEHHUSI TEOPHUH XHWMHUYECKOTO CTPOCHHUS OPTraHUYECKUX
coenuuenui A.M. BbytiepoBa. YTiepoaHbIil CKEJIET OpraHMYeCKOW MOJIEKYJIbI.
KpaTHOCTh XMMHUYECKOH CBS3U. S- U P-CBSI3U. sp3-, sp2-, sp-TUOpUAM3ALIAN
opOuTaneil aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOTO

cTpoeHus MoJiekyi. ['omosioru. I'omonorudeckuii psia. Mizomepusi u u3oMepsbl

[lonstue o  QyukumoHanpHOM  rpymme.  OpueHTtanuoHHble 3G dexTs

3aMECTUTENIEH

33

Hpe,I[CTaBHeHI/Ie (6] KJ'IaCCI/I(i)I/IKaI_II/II/I OpraHM4Y€CKHUX BCHICCTB. HOMCHKJ'IaTypa
OpraHu4YCCKUx COCI[HHGHHFI (CI/ICTeMaTI/ILIeCKaH) U TPHBUAJIBHBIC HA3BAHHA

Ba)KHEHUIIIHX HpeHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKHUX BCIICCTB

34

CBoOOAHOpATUKAIBHBIH W HWOHHBIM MeEXaHW3Mbl peaknuu. [loHsTHe O

Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiinesa

3.5

Ankanbl. XMMHUYECKUE CBOMCTBA AJKAHOB: TaJOT€HUPOBAHUE, AETUAPUPOBAHUE,
TEPMUYECKOE pPa3lIOKCHHE, KPEKHMHI, Hu3oMepusaunus, ropenue. Ilomydenue
ankaHoB. llukmoankanbl. Crenuguka CBOMCTB LMKIOAJIKAHOB C  MallbIM

pasmepoM nukiia. Peakium nprucoeIMHeHNs U pauKaIbHOTO 3aMEIICHUS

3.6

AnkeHbpl. XMMHYECKHE CBOWMCTBA: PEaKkIMM MPUCOEIUHEHHUS (rajJoreHUpOBaHUE,
TUAPUPOBAHUE, TUIPOralOT€HUPOBAHUE, TUApPATALlUs), TOPEHUsl, OKUCICHUS U
nonuMepuzanuu. [IpoMblnuieHHble W Ja00OpaTOpHBIE CIOCOOBI  MOJIyYEHUS

AJIKCHOB

3.7

AnkaaueHbl. XHWMHYECKHE CBOWCTBA aJKaJUEHOB: PEAKUUH MNPHUCOECIUHEHHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHUs W noiaumepusanuu. [lomyuenue




aJIKaJUEeHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOSTUHEHUS (TaJlOreHUpPOBAHUE,
TUAPUPOBAHUE, TUApPATALNS, TUIPOTaJIOTeHUPOBAHUE) KaK CIOCOO IMOITydeHUS
MOJMMEPOB W JPYTHX IMOJE3HBIX MNPOAYKTOB. Peakumu 3amemeHus. ['openue
aleTUIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHHU /I CBAPKU U PE3KU

MCTAJIIIOB. HpI/IMeHeHI/IC allCTHUJICHA

39

Apenbl. XuMHYECKHE CBOWMCTBa OeH305a: peakiuu AIEKTPOPUIHHOTO
3aMellleHusl, NpUcoeNuHeHus (TUIpUpPOBaHME, TraloreHupoanue). Peakuus
ropenusi. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB Tonyona. [lomydenue OeHzona.
Oco0OeHHOCTH XHMHYECKUX CBOWCTB cTHupoina. lloaummepusamus CTUpOIIA.

CnocoObl NOJIY4YCHHA U MPUMCHCHUC aPOMATUYCCKUX YIJTICBOJOPOJ0B

3.10

Cnouptel. [lpenenbHble  OJHOATOMHBIE CHUPThL. XHUMHUYECKHE CBOWCTBA:
B3aMMOJICHCTBUE C HAaTPUEM KaK CHOCOO  YCTAHOBJICHUS  HAIWYHS
TUAPOKCOTPYIIBI, €  TajoreHOBOAOPOJAMH  KaK  CIOCOO  TMONy4eHUS
pacTBOPUTENEH, BHYTPU- U MEKMOJIEKYISIpHAs Aeruapartauus. Peakuus ropeHus.
[lonydyenue »sTaHONA: peakuusi OpPOKEHUS TIIIOKO3BI, THUIpATalMs OSTUIICHA.
DTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTENM MPEIETbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHona (peakuuu ¢ HaTpUeM, THIPOKCHIIOM

HaTpus, Opomom). [lonyuenue gpenomna

3.12

AJIBJIGFI/I)II)I. XUMHU4YeCcCKHe CBOMCTBA NpEACIIbHBIX aJIBACTHIOB: TUAPHUPOBAHUC,
Ka4eCTBEHHBIC PEaKIMU Ha KapOOHWIBHYIO Tpymmy (peakmusi «cepeOpsHOTo
3epkana», B3aumoaeiicteue ¢ ruapokcuaom menu (II). Tlomyuenue mpenenbHBIX
anbJIeTU/IOB: OKUCJEHHE CIUPTOB, THApATalUs aleTwieHa. AIIeTOH Kak

npeaACTaBUTCIIb KCTOHOB. Oco0eHHOCTH pPCaKI OKHUCIICHHUA allCTOHA

3.13

Kap6OHOBBIe KHUCJOThIl. XHUMHYECKHE CBOMCTBA NpCACIIbHBIX OAHOOCHOBHBIX
Kap60HOBBIX kuciaoT. OCOOEHHOCTH XUMHUYECKHX CBOMCTB MypaBLHHOﬁ KHCJIOTHEI.
HonyquI/Ie IpCACIbHBIX OAHOOCHOBHBIX Kap6OHOBbIX KHCJIOT: OKHMCIICHHC
AJIKAHOB, AJIKCHOB, INCPBUYHBIX CIHUPTOB, AJIbIACTHUIOB. Bricmue MNpCACIIbHBIC U

HCTIPCACJIbHBIC Kap60HOBBIe KHCJIOTBI

3.14

Cnoxsble >pupsl u xkupbl. CrocoObl TMOMYYEHUS CIOXKHBIX 3(PUPOB.
OO6patumocth peakiuu sTepuduranuu. [IpuMeHeHne cnoXHBIX 3(QUPOB B
MUIIEBOM M map(IOMEpHON MPOMBIIUICHHOCTH. JKUpPBI Kak CIIOKHBIE 3(UpPbI
TJIMIEpUHA U BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOHCTBA >KHPOB:
THIIPUPOBAaHUE, OKUCIEeHWE. [HMIponM3, WM OMBUICHHE, >KHPOB KaK CII0CO0
MPOMBIIIJICHHOTO TIOJTYYEHHUS! COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHCIIOT

3.15

XUMHYECKHE CBOMCTBA TJIIOKO3BI: peaknuun C y4aCTUEM CIHHUPTOBBIX U




aNbJIETUIHON TPYINI U MOJOYHOKHCIIOe OposkeHue. IlpuMenenue rioko3bl, €€
3HAYEHUE B JKU3HEIEATEIBHOCTH opraHusMma. /[ucaxapuabl: caxaposa, ManbTo3a.
BoccranaBnuBamomue u  HEBOCCTaHABIMBAIOIIME aucaxapuibl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riukoreH. CTpoeHHEe MaKpOMOJIEKYJ
Kpaxmala, TJIMKOreHa M IeJUTo03bl. (Pu3nyeckue CBOWCTBA Kpaxmaia U
LEJUTI0OI03bl. XMMHUYECKHE CBOWCTBA KpaxMmaja: TUIpOJU3, KaueCTBEHHas
peakius ¢ MoJoM. XHMHUYECKUE CBOMCTBA IIEJUTIOJIO3bI: THAPOIU3, MOTYyYECHUE
a¢upoB 1emnono3el. [loHATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

aIeTaTHBIN MIEK)

3.16

AMUHBI. AMHMHBI KaK OpraHU4e€CKHUE OCHOBAHUS: PEAKIUHU C BOJOH, KUCIOTaMH,
peakiusi TOpeHHs. AHWIMH Kak NpeJACTaBUTENb apOMATHYECKUX aMHMHOB.
XUMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJCHCTBHE C KHUCJIOTaMU, OPOMHOMU
BOJIOM, oOkucieHue. llonyyeHue amMuHOB QIKWIMPOBAHHEM aMMHUaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOAOB

3.17

3.18

3.19

AMHHOKUCIOTHI W OenKH. AMHHOKHCIOTHI Kak aM{(OTepHbIE OpraHHYECKUe
coenuHeHusi. OCHOBHBIE aMHUHOKHCIOTHI, OOpasyromiue Oenku. XUMUYecKue
CBOICTBa O€JKOB: FMAPOIIN3, JeHATypalus, KayeCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha Oenknu

CTtpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTh CBOWCTB MOJMMEPOB OT
cTpoeHUs: MosieKyld. OCHOBHBIE CIOCOOBI TOJYyYEHUS BBICOKOMOJEKYIISPHBIX
COCJIMHEHUI: peaklUy MOJMMEepU3alMi U MoJIuKoHJeHcanuu. Knaccudukanus

BOJIOKOH

###PartH## I nenTudukanus opraHMIeCKuX COeTMHEeHNH. Perrenne

OKCIICPUMCHTAJIbHBIX 3aJa4 Ha paClIO3HABAHUC OPTaHUYCCKUX BCIICCTB

3.20

I'eneTndeckas cBsI3b MEXKYy KJIaCCaMU OPraHU4ECKUX COECIUHEHUN

XUMHUS U )KU3HD

4.1

Xumusi B TIOBCEAHEBHOW >Ku3HH. [IpaBuna Oe3omacHOM pabOTHl C €KUM,

TOpHOYMMHU U TOKCUYHBIMU BEIICCTBAMU, CPEACTBAMUA OBITOBOM XMMHUH

4.2

XUMUS ¥ 310pOBbE. XUMHS B MEAUIIMHE. XUMUS U CEITbCKOE XO3SIMCTBO. XUMUA B
MIPOMBIIIJIEHHOCTA. XUMHSI UM SHEPreTHKa: NMPUPOIHBIA W TOMYTHBIH HeTIHON
ra3pl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH u e€ epepaboTka (MPUPOAHBIE

WCTOYHUKH YTJIEBOJOPOIOB)

4.3

XuMmusi ¥ 9KoJorusi. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIeW Cpelbl U €ro
nocnencteus. Oxpana rugpocepsl, mouBbl, atMocdepbl, Giaopsl U GayHbl OT
XUMHUYECKoro 3arpsisHeHus. [IpoOrmema OTXOJ0B M MOOOYHBIX MPOJIYKTOB.

AJ'ILTCpHaTI/IBHLIe HCTOYHHKH SHCPIruu

4.4

OOmue mpencTaBiIeHUs] O MPOMBIIIICHHBIX CIIOCO0aX TONYyYCHUS XHUMHYCECKUX




BELIECTB (HAa IpUMepe MPOMU3BOJICTBA aMMHaKa, CepHOM Kuciotrel). UépHas u
userHas  Merautyprus.  CTekiio M CWIMKAaTHas  IPOMBIIUIEHHOCTb.
[IpombimienHass ~ opranudeckass — xumus.  CbIpb€  AJI1  OpPraHUYECKOM

IIPOMBINITIEHHOCTH

HH##Par### Tunbl pacu€THBIX 3a/1a4

5.1

###PartH##Pacu€Tpl Macchl BENECTBA WK 00BhEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUH

BCIICCTB

5.2

###Par###PacuéTnl TeruoBoro s pexra peakuu

53

###Par##PacuéTpl 00bEMHBIX OTHOIIECHUH ra30B MPH XMMUYECKUX PEaKLUIX

54

#H##Part##PacuéTel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOTYKTOB

peakinu, eclid OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH)

5.5

#H##Par##PacuéTel MaccoBOM MM 0OBEMHOM J10JIM BBIXO/1a MIPOIYKTA PEaKLIUU

OT TCOPETUICCKU BO3SMOKHOT'O

5.6

5.7

5.8

#H##Part##PacuéTel macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,
€CIIM OJHO M3 BEIIECTB JJaHO B BUJE PAaCTBOpA C ONPEACIEHHON MAacCOBOU 10TEH
PacTBOPEHHOTO BEILIECTBA

###Par###Pacy€Thl C UCIIONIB30BAaHUEM MOHITUH «MacCoBas J0JIs», «MOJISIpHAs
KOHIEHTPALUA», «PAaCTBOPUMOCTh)

###PartH#HaxoxneHre MOJIEKYIISIpHOU (POPMYIIBI OPraHUYECKOTO BEIIEeCTBA 110
€ro IVIOTHOCTU ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTAB, UJIH 110

MPOJYKTaM CrOpaHUs




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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