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MNOSACHUTEJIbBHASA 3AIINCKA

PaGouass mporpamMma 1Mo XUMHUU Ha YpOBHE CpeAHEro oOmero oo0pa3oBaHUs
paspaborana Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanun B Poccuiickoit ®Deneparnumn», TpeOOBaHUI K pe3yjbTaTaM OCBOCHUS
denepanbHOil  00pa3oBaTENbHONW MpPOTrpaMMbl cpefHero obmiero oo6pazoanus(@OIT
COOQO), npencraBneHHbIX B DeepaqbHOM rOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom KoHuenuuu mnpenomaBaHusi ydeOHOTO mpenMera «XuMUsI» B
o6pasoBaTem,Hbe opranmzanusx Poccuiickoit denepaiuu, peamu3yomUX OCHOBHBIE
oOpa3zoBarenbHblE TPOrPAMMBI, U OCHOBHBIX TOJOXEHHH «CTparerud pa3BUTHUS
Bocriutanusi B Poccuiickoit @epepanuu Ha nepuon g0 2025 roma» (Pacmopsikenue
IIpaButenbctBa PO oT 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO WM3Y4YEHHUs 3aHMMAEeT BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAYy4yHOro oOpa3zoBanms yuamuxcs 10—11 kmaccoB. M3ydeHnue mpenmera,
peanu3yemMoe B yCIOBUAX AU(PHEpeHITMPOBAHHOTO, TPOPUIBHOTO OOy4YEeHHs, MPU3BAHO
oOecrieuyuTh 00111€00pa30BaTENIbHYI0 U OOIIEKYJIbTYPHYIO TOJATOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO ISl aJlalTallid MX K OBICTPO MEHSIOIIUMCS YCJIOBHSIM KU3HHU B
COIIMyME, a TakXKe JIJIs MPOJODKEHHS OOy4YeHUs B OpraHu3aiusax MpodeccHOHaTbHOTO
o0pa3oBaHUs, B KOTOPBIX XUMHSI SIBJISIETCS OJTHON M3 TPUOPUTETHBIX JUCITUTUIMH.

B mporpamme mo xumuu HazHaueHHUE TpenMeTa «XUMHUS» MOIy4daeT MOAPOOHYIO
UHTEPIIPETALMIO B COOTBETCTBHM ¢ OCHOBomojiaratomumu nonoxenusimu GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COIepKaHUsl, Pe3yJIbTaTOB OOy4YeHUss U TPeOOBaHHM K
YPOBHIO TOJTOTOBKH BBITYCKHUKOB. CBHUIETEIILCTBOM TOMY SIBIISIIOTCS  CIIEAYIOIINE
BBITIOJTHSAEMBIE TTPOTrPAMMOM 110 XUMHUH (PYHKITUU:

e UH(pOPMAIMOHHO-METOANYECKAs, peaau3alus KOTOPoil 00eCIeunBaeT MoTyuYeHue

MPEICTABIICHUS O LIETISX, COJACPKAHUU, OOIIeH cTpaTerun oOy4eHus, BOCIIUTAHUS
U Ppa3BUTHA OOYYAIOIIUMXCS CPEICTBAMH MpEaMeTa, H3y4aeMoro B paMKax
KOHKPETHOTO TIpoduis;

e OpPraHU3AIMOHHO-TUTAHHMPYIOMAsi, KOTOopas IMpeayCMaTpuBaeT OIMpe/eicHHeE:
NPUHIIMIIOB CTPYKTYPUPOBAHHUS U TOCIEAOBATEIILHOCTH H3Y4YEHHUS Y4eOHOTO
MaTepHalia, KOJIMYECTBEHHBIX M KaUeCTBEHHBIX €r0 XapaKTePUCTHUK; MOJXOJ0B K
(hopMHUPOBAHUIO COJIEPKATEIILHON OCHOBBI KOHTPOJIS U OLIEHKH 00pa30BaTeNbHbIX
JOCTIKEHUN 00yYaronuxcsi B paMKaXx UTOTOBOM aTTeCTallMd B (popMe €IUHOTO
roCcyJapCTBEHHOT'O 9K3aMEHa M0 XUMHH.

[Iporpamma a1 yriyOIEHHOTO U3YUYEHUST XUMUU:

e YCTaHABJIMBAET WHBAPHAHTHOE TNPEIMETHOE COJepKaHue, 00s3aTebHOe IS
U3Y4YeHHUS] B paMKax OTHAEIbHBIX MpoQuieH, mpeaycMaTpuBaeT pacipeaesieHue u
CTPYKTYpUpPOBaHHME  €ro IO  KjaccaMm, OCHOBHBIM  COJEp>KaTeIbHBIM
JUHUSM/paziesam Kypca;

e AT TPUMEPHOE paCTpEeiCHHEe YYEOHOrO0 BpPEMEHH, PEKOMEHIYyEeMOro ISt
U3YYCHUS OTJIEIbHBIX TEM;

e IpelaracT NPUMEPHYIO MOCIECI0BATENBHOCTh U3YYEHHs YIeOHOTO Marepuaia ¢
Y4ETOM JIOTHKA TOCTPOCHHSI Kypca, BHYTPHIPCAMCTHBIX M MEXIPEIMETHBIX
CBSI3EH;

e J1a€T METOJAMYECKYI0 WHTEPIPETALUI0 Iee M 3a1ad u3ydeHHus IpeaMmeTa Ha
yrayOonEéHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
oOmiero  oOpa3oBaHUs, COAEPKATEIBHOW  XapPaKTEPUCTUKUA  IUIAHUPYEMBIX
pE3yIbTAaTOB OCBOEHUS OCHOBHOM 00pa30BaTENbHOW MPOTPaMMBI  CPEIHETO
oOmrero 006pa3oBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), @ TAKKE C
y4€TOM OCHOBHBIX BUJIOB yue€OHO-TIO3HABATEIBHBIX JACHUCTBUI 00yYArOIIETOCs IO
OCBOCHHIO COJICpKaHUS TIPEIMETA.

[lo BceM Ha3BaHHBIM TO3UIMSAM B TMpoOrpaMMe [0 XHUMHH TPETyCMOTpEHa
IPEEeMCTBEHHOCTh C 00yYe€HHEM XMMHUM Ha ypOBHE OCHOBHOTO 0O0IIero oopasoBaHus. 3a
npeneraMyd  yCTAaHOBICHHOW TIPOrpaMMOi IO XUMHH 00s3aTelbHON (MHBAapUAHTHOM)
COCTaBJISIFOIICH ColepKaHUsl y4eOHOTO TpeaMeTa «XHUMHs» OCTa&TCs BO3MOXKHOCTH
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BHIOOpa €ro BapuUAaTMBHOW COCTABJSIONICH, KOTOpas JOJDKHA —OIPEACNAThCS B
COOTBETCTBHH C HAMpPaBIEHUEM KOHKPETHOTO MPoduiis 00yUueHusl.

B cootBercTBHM ¢ KoHIenTyanbHbIMU nojoxkeHussMu @I'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOr0 W YIIyOJEHHOrO ypoBHEW B cucteme Iud@epeHImpoOBaHHOTO
oOy4eHHsI Ha YPOBHE CpPEIIHEro O0IIero oOpa3oBaHUs XUMHUS Ha yPOBHE YIIyOJIEHHOTO
U3Y4YCHHUS HaNpaBlieH Ha peaM3alfi0 TMPEEMCTBEHHOCTH C TOCIEIYIOIIUM STaroM
MOJIYYCHHS] XUMUYECKOTO 00pa30BaHUsl B paMKaX M3yUEHHUS CIEIUATbHBIX €CTECTBEHHO-
HAyYHbIX W XUMHUYECKMX JIUCIMIUIMH B By3aX U OpraHM3alusix CpeaHero
npodeccruoHaIbHOTO0 00pa3oBaHMs. B 3TOH CBSI3M H3YUCHHE TMpEaMeTa «XHUMHS»
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacIlIUpeHue W yriayOJeHHue TEOPEeTHUYEeCKOW U
PAKTUYECKON TIOJMOTOBKM OOYYArOMIMXCS, BBIOPABIIMX OMpPENEHEHHBIN Mpoduih
oOy4eHHs, B TOM 4YHUCJIE€ C TMEPCHEKTUBON TMOCICAYIOMIEr0 MOJYyYeHUS] XUMHYECKOTO
oOpa3oBaHus B OpraHu3anusax mpodeccruonansuoro oopazosanus. Hapsmy ¢ atum, B cBeTe
tpeboBannit PI'OC COO k mnjmaHUpyeMbIM pe3yibTaTaM OCBOCHHS (denepalbHON
o0pa3oBaTeILHON MPOrpaMMbl CpeaHEro oO0Iero oOpa3oBaHHS H3yYCHHE IpeaIMeTa
«XUMHUS» OPUEHTUPOBAHO TAKXKE HA pEIICHHWE 3a7a4 BOCHUTAHUS U COLMUAIBLHOTO
pa3BUTHS OOydYarmMXcsa, Ha (HOPMHUPOBAHHE Yy HHUX OOIIEUHTEIUICKTYaJIbHBIX YMEHUIA,
YMEHHMH pallMOHAIM3AIMA yYeOHOro TpyJa M OOOOIIEHHBIX CIIOCOOOB JCATEIBLHOCTH,
UMEIOIIUX MEXIUCIUILUTMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocTaBnsitomUMHA ~ TIpeIMETa «XUMHUS» Ha YPOBHE YIIIYOJIEHHOTO U3Y4YCHUS
ABJISIFOTCSL yTyOn€HHbie Kypehl — «Opranndeckas xumus» u «O0I1as 1 Heopranudeckas
xumusi». [lpu ompeneneHurn TOAXOAOB K OTOOpPY W CTPYKTYPHOM OpraHu3anuu
coJiep KaHMs ITHX KYpCOB B IPOrpaMMe 10 XUMHUH 32 OCHOBY NMPUHATHI noJioxkenust DT'OC
COO o paznnuusix 6a30BOTO U YriyO0JIEHHOTO YPOBHEN U3YUCHHS MPEIMETa.

OcHoBy conepxaHusi KypcoB «Opranndeckas xuMus» u «OO0I1as 1 HeopraHudeckas
XUMUS» COCTaBJISIET COBOKYIHOCTh MPEAMETHBIX 3HAHWM W YMEHHM, OTHOCAIIUXCS K
0a30BOMY YPOBHIO M3YYEHHS MpeAMeTa. JTa CHCTeMa 3HAHUU TMOJy4aeT OINpee€HHOe
TEOPETUYECKOE JOTOTHEHUE, TTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJBIITUHN
00BEM (akTosoruueckoro Marepuana. Tak, Ha yriyOJIEHHOM YPOBHE U3YUYCHHS MpEAMETa
oOecrieyeHa BO3MOKHOCTh 3HAYHUTENILHOTO YBEIWYEHUSI 00BhEMa 3HAHUN O XUMHUYECKUX
AJIEeMEHTaX M CBOWCTBaX HMX COEIUHEHWM Ha OCHOBE pACIIUpPEHUS H yriayOleHus
NPEJICTAaBICHU O CTPOCHUM BEIIECTBA, XWMHUYECKOW CBSI3U U 3aKOHOMEPHOCTSX
NPOTEKAHUS PEaKIUi, pacCMAaTPUBAEMBIX C TOYKUA 3PEHUS XUMUYECKOW KUHETHKU U
TepMOJMHAMUKU. M3ydyeHne mnepuoandeckoro 3akoHa u llepuomnueckor cucTeMbl
XUMUYECKUX DJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAaHUYECKHUX
NPEJICTABIICHUAX O CTPOCHUU aToMa. XHUMHUYECKas CBSI3b OOBSICHSIETCS C TOUYKU 3PECHHUS
HPHEPreTUYECKUX H3MEHEHUW Mpu e€ o0pa3oBaHWM M pPA3PYUICHUHU, a TAKXKE C TOYKHU
3peHHs MeXaHuU3MOB €€ oOpasoBaHus. V3ydyeHwe TUIOB peaknuii JOTMOJHSAETCA
dbopMHUpOBaHUEM TMpEACTaBICHUN 00 SJIEKTPOXUMHUUYECKHX IMpoIleccax M DIEKTPOJIU3E
pacIutlaBoB M PacTBOPOB BEHIECTB. B Kypce OpraHMYecKOil XUMUU TPU PaCCMOTPEHUU
PEaKIMOHHON CIOCOOHOCTH COCAMHEHHWH YIenseTcss 0co00oe BHHMaHHE BompocaM 00
ANEKTPOHHBIX 3(PdeKTax, 0 B3aUMHOM BIHUSHHUM aTOMOB B MOJIEKYJaX M MEXaHH3Max
pEeaKIui.

Ocoboe 3HaueHWe MMEeT TO, YTO Ha COJEPKaHHE KYypCOB XUMHUHU YTIyOJIEHHOTO
YPOBHSI M3y4Y€HHUS Uil KJIACCOB oOmpenenéHHoro npoduis (TJIaBHBIM 00pa3oM Ha HX
CTPYKTYpPY M XapakTep JOMOJHEHUM K oOIIel CHCTeMe MPEeIMETHBIX 3HAHUK) OKa3bIBAIOT
BJIUSTHUE CMEXKHBIE TMpeAMEThl. Tak, Hampumep, B COJCPKaHHHM TpeIMeTa sl KJIacCOB
XUMUKO-(hU3uUecKoro mpoduist 0oblioe 3HaueHue OyAyT MMETh DJEMEHThl y4eOHOTO
MaTepuaa 1o oodmedt xumun. [Ipu n3yuenuu npeamera B JaHHOM CIIydae aKkIEHT OyaeT
clellaH Ha OOUIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUM B XUMHUU U B
dusnKe: aTOMHO-MOJIEKYJIsipHas Teopust (MOJIEKYJsipHass Teopusi B (PU3UKE), 3aKOHBI
COXpaHEHUSI MacChl U DHEPTUH, 3aKOHBI TEPMOJMHAMUKH, IJIEKTPOIIN3a, IPEACTABICHUS O
CTPOEHUU BEIIECTB U JAPYroe.

B To ke Bpems B coiep)KaHWM TpenMeTa i KIACCOB XWMHKO-OHMOJIOTHYECKOTO
npodusis OonblIvi yACNbHBIM Bec OyJeT MMETh OpraHudeckas Xxumusi. B stom ciyuae
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IIPEIOCTABISETCS BO3MOXKHOCTD /I 00jiee 00CTOATETFHOTO PACCMOTPEHHSI XUMUYECKOM
OpraHu3allud KIJIETKHM KakK OWOJIOTMYECKOM CHCTEMBbI, B COCTaB KOTOPOM BXOMST, K
npuMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTBHI, KaK JIMIHAbI, O€JIKHU, YTIEBOJIBI,
HYKJIEMHOBBIE KHCJIOTBI MW Jnpyrue. [lpm »>TOM 3HaHMS O cCOCTaBe U CBOMCTBax
NpEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB CIIY’KaT OCHOBOM MJIs
U3YYEeHHS CYITHOCTH MPOIeccOoB (OTOCUHTE3A, IbIXaHMUsI, TUIIEBAPEHU.

B mtane dhopmupoBaHusi OCHOB HAy4YHOTO MUPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX
METOJOB MO3HAHUSI U ONbITA MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUW H3Y4YCHHE
npenMera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SX C
y4eOHBIMU TIpEeIMETaMU, BXOJSAIIMMU B COCTaB MpEeAMETHBIX obnacteil «EcTtecTBeHHO-
Hay4YHbIE TIPeIMEThI», «MaTtemaTnka u uHhopmaTiKa» u «Pycckuil si3pIK U tuTepaTypay.

[Ipu u3ydyeHun yueOHOTO mpeaMera « XuMus» Ha yriayOJEéHHOM YpPOBHE TakKe, Kak
Ha YPOBHE OCHOBHOTO M CpPeJHEro oOIero odpazoBanus (Ha 0a30BOM ypOBHE), 3ajiauei
NEPBOCTETICHHOW 3HAYMMOCTH SIBJISIETCSl (DOPMUPOBAHKME OCHOB HAYKH XMMHH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOW IEATEIbHOCTH YEJIIOBEKa U OJHOI0 U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. Pemienue 5Toi 3amauun Ha YyriayOJa&€HHOM YpOBHE
U3YUYEHUS MPEeIMETa NPEANnoaaraeT peain3alnio TaKUX LIeJIeH, Kak:

e (opmupoBaHue  mpenCTaBIEHWHA: O  MaTepUAIbHOM  €IWHCTBE  MHpA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SBIECHUM MPUPOABI, O MECTE€ XHUMHHU B
CUCTEME €CTECTBEHHBIX HAyK M €€ BeIylIel pojii B OOECIEYEHHH YCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUHU MPOOIEM IKOJIOTUIECKOM, IHEPTeTUIECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, CO3/IaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B o0ecrie4yeHun PalMOHAIIBHOTO
IPUPOAOIIONH30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PECHUS U OOIIECH KyJIbTYPHI
YelIOBeKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHONICHHS K CBOEMY
3710pPOBBIO U IPUPOJHOM CpELE;

e OCBOCHHME CHCTEMbBI 3HAHUU, JIEKAIIMX B OCHOBE XHMHUYECKON COCTaBISIOLIECH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa: (PyHIaMEHTaJbHBIX MOHSATUN, 3aKOHOB H
TEOPUIl XMMHUU, COBPEMEHHBIX MPEICTABICHUI O CTPOCHHH BELIECTBA HA Pa3HbBIX
YPOBHSIX ~—  aTOMHOM, HWOHHO-MOJIEKYJISIPHOM,  HAJMOJIEKYJISIPHOM, O
TEPMOAMHAMHUYECKUX M  KHUHETHYECKHX  3aKOHOMEPHOCTSAX  IMPOTEKAHMS
XUMUYECKUX PEAKIUNA, 0 XMMUYECKOM PAaBHOBECUHU, PACTBOPAX U JTUCIEPCHBIX
cUCTeMax, 00 OOIIMX HAYYHBIX MPUHIIUAIIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (QopMHupoBaHUE Yy OOYYAIOIIUXCS OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHWUU 11 OOBSCHEHUS KIIOYEBBIX WJICH U TIpoOsiem
COBPEMEHHOW XUMUH, JJI1 OOBSICHEHUS ¥ MPOTHO3UPOBAHUS SIBJICHUHN, MMEIOIITIX
€CTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOTO PEIICHUs MPOOJieM, CBSI3aHHBIX C
XMMHEN, TNPOTHO3UPOBAHMS, AHAIM3Aa W OLEHKU C MO3ULMUH 3KOJIOTHMYECKOU
0e30MacHOCTH TOCJENCTBUM OBITOBOW W MPOU3BOACTBEHHOW JI€ATEITHLHOCTH
YeJIOBEKa, CBS3aHHOW C XHUMHYECKMM IPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

e yriyOJieHWe MPEJCTaBICHUN O HAYYHBIX METOJaX MO3HAHHS, HEOOXOAUMBIX IS
NpUOOPETeHUs] YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEHIECTB U OOBICHEHHUS
XUMUYECKUX SBJICHUW, HUMEKIIMX MECTO B MPUPOJAE, B MPAKTHUYECKON
NEATENIbHOCTU U MOBCEHEBHON KU3HMU.

B mnane peanuzanuu mepBOOYEPETHBIX BOCHHUTATENBHBIX W Pa3BUBAOMINX (yHKIUN
IIEJIOCTHOM CHCTEMBI CPEHEro 001Iero 00pa3oBaHusl MPU U3YUCHUU MPEaMETa « XUMUSD)
Ha yrayOn€éHHOM ypOBHE OCOOYI0 aKTyalbHOCTh MPUOOPETAIOT Takue LN U 3a7add,
KaK:

e BOCIHUTaHUE YOEKJAEHHOCTH B IMO3HABAEMOCTH SIBICHUW TMPHUPOJIbI, YBAKEHHUS K
poliecCcy TBOPYECTBA B 00JACTH TEOPETUUECKHUX M MPUKIAAHBIX UCCICIOBAHUI B
XUMUHU, (OPMHUPOBAHHWE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU;

e pa3BUTHE MOTHBALUU K OOYYECHHUIO U TIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO
Y CAMOBOCITIMTAHHUIO HA OCHOBE YCBOCHUS OOIIEUYEIIOBEYECKUX IIEHHOCTEH;
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pa3BUTHC II0O3HABATCIIBHBIX HHTEPECOB, HWHTE/UICKTYaJIbHBIX W TBOPYCCKUX
CrocoOHOCTEH o0ydJaromuxcs, GOPMUPOBAHKUE Y HUX CO3HATEIIHHOTO OTHOIICHHS
K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpA30BaHMIO KaK YCJIOBHIO YCIICHITHOM
npoecCHOHAIbHON W OOIIECTBEHHOW  JCSATCIBHOCTH,  OTBETCTBECHHOIO
OTHOIICHUS K CBOEMY 3JI0POBBIO M IIOTPEOHOCTH B 3JI0POBOM 00pa3e JKHU3HU;
(dbopMHpOBaHNE YMEHHUH M HABBIKOB Pa3yMHOI'O IPHUPOJIOINOJIB30BAaHUS, PA3BUTHE
AKOJIOTHYECKON KYJNBTYphl, IPHOOPETCHHE OIbITa OOIICCTBEHHO-IIOJIC3HOMN
AKOJIOTUYECKOU JIESATEIIbHOCTH.

OO61iee 4Kciio YacoB, MPEAYCMOTPEHHBIX ISl U3YUYEHUsI XUMHUH Ha YTIIyOJICHHOM YPOBHE
cpeaHero oomero oopazoBanusi, cocraiseT 204 yacos: B 10 kiracce — 102 gaca (3 gaca B
Heneno), B 11 knacce — 102 yaca (3 yaca B HeZelo).

NEPEYEHb (KOOU®UKATOP) NPOBEPSAEMbIX TPEEOBAHUN

K PE3YJIbTATAM OCBOEHNA OCHOBHON OBPA30BATEJIbHOMN

NMPOIrPAMMbI CPEAHEIO OBLLEINO OBPA3SOBAHUA U 3JIEMEHTOB
COOEPXAHUA NO XUMUN

[na npoBeaeHnsa eQUHOro rocy4apCTBEHHOMO ak3ameHa no xmumun (ganee — EMN9 no  xumun)
ucrnonb3yetca nepeyeHb (Kogudukatop) npoBepaemMblx TpeboBaHWM K pesynbTatam OCBOEHUS
OCHOBHOW 00pas3oBaTeNibHOWM NporpamMmmbl cpeaHero obliero obpasoBaHusi U 3NEMEHTOB COAEPKAHUS.

MpoBepsiembie Ha EIM no xumun TpedboBaHus K pe3yribTaTaM 0OCBOEHUS OCHOBHOM
obpasoBaTtenbLHOM NporpamMmMbl cpegHero obuiero o6pasoBaHus

Kox mpo- | IIpoBepsiembie TpeOOBaHMS K TPEIMETHBIM Pe3yJIbTaTaM OCBOEHUS
BEPSIEMOT0 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpEeTHETO 00111er0 0Opa3zoBa-
TpeOOBaHU HUS

1 Bnanenue cucteMor XMMUYECKUX 3HAHUN, KOTOPasi BKIIIOYAET:




depnepancHasa paboyas nporpamma | Xumus. 10—11 knaccsl (yrny6neHHbIn

1.1

OCHOBOIIOJIAraK0IINE MOHATHUS (XMMHYECKHI 3JIEMEHT, aTOM, HU30TO-
IbI, DJIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHbBIE OPOUTAIH
aTOMOB, OCHOBHOE M BO30YKICHHOE COCTOSIHUE aTOMa, UOH, MOJIEKY-
7na,

BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMHU-
gyeckas cBsi3b ( O m T-CBA3b | kparHbIe CBsI3M), THOPUIU3AIIHS ATOM-
HBIX OpOMTaNiel, KpUCTAJUIMYECKasi pelIeTKa, MOJb, MOJIIpHas
Macca, MOJISIpHBIA 00beM, MOJIIpHAs KOHIIEHTpAaIlusi, pacTBOPHI (HC-
TUHHBIE, JUCHEPCHBIE CUCTEMBI), KPUCTAIUIOTUAPATHI, YIIIEPOIHBIN
CKeJeT, (PyHKIMOHAJIbHAS TPYIINa, paguKall, ©30MEpPbI, CTPYKTypHas
dbopmyna, uzoMepusi (CTpyKTypHasi, reoMeTpuyeckas (I[1uc-, TpaHCH-
30MepHusl), TOMOJIOTHYECKUI PsiJl, TOMOJIOTH, YIJIEBOJOPOBI, KUCIIO-
pOJI- U a30TCOJAEpKAIINE COCAUHEHHS, OMOJIOTMYECKH aKTHBHBIE BE-
miectTBa (YriaeBObl, KUPbI, OCIKH), MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS, KPEKUHT, pU(DOPMHUHT,
TUIIBl XUMUYECKHUX PEaKIUil (OKUCIUTEIbHO- BOCCTAHOBHUTEIIBHBIE,
AK30- U SHJIOTEPMHUYECKHE, PEAKIUM HMOHHOTO 0OMEHa, TOMO- U reTe-
pOreHHbIe, 00paTUMbIE U HEOOpATUMBIE), PACTBOP, FIEKTPOJIUTHI, HE-
ANEKTPOIIUTHIL, SJIEKTPOJUTUYECKAS TUCCOLMALINSA, CTEIIEHD IUCCOLMA-
LMW, OKUCIIUTENb, BOCCTAHOBUTEIND, 3JEKTPOJIU3, CKOPOCTh XUMHUYE-
CKOM peakuu, XUMHUYECKOE PaBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX
BemecTB A.M. byTiepoBa, Teopurs 3JIEKTPOIUTUUECKON TUCCOLUALINH,
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[lepuonnueckuii 3akon /.M. MeHnneneeBa, 3aKOH COXpaHEHUsS Mac-
Chl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMHUHU, MUPOBO33PEH-
YECKUE 3HAHMS, JICKAIINE B OCHOBE MOHUMAHUS NPUYUHHOCTU U CH-
CTEMHOCTH XHMHUYECKHUX SIBJICHUM, COBPEMEHHBIC IMPEIACTABICHUSA O
CTPOEHUM BENIECTBA HA ATOMHOM, MOJIEKYJISIPHOM M HaAMOJEKYJISp-
HOM YPOBHSIX

1.3

MMPEACTABJICHUS O MCXaHU3MAaX XUMHNYCCKHUX peaKuHﬁ, TEPMOANHAMMU -
YCCKUX N KMHCTUUYCCKUX 3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XUMHU-
YCCKOM PaBHOBCCHH, JUCIICPCHBIX CUCTCMAaxX

1.4

(baKTOJIOTMYECKUE CBEJICHUSI O CBOMCTBaX, COCTaBE, IOJIYYECHUH
u 0e30macHOM  WCTOJB30BAHWHM  BAXKHEUIINX  HEOPTAaHUYCCKUX
Y OPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN NEATEILHOCTH Ye-
JIOBEKA

1.5

o0I1IMe HayYHbIC TMPUHIIUIBI XUMUYSCKOTO MPOU3BOJICTBA (HA MPUME-
pe TPOM3BOJCTBA CEPHOM KHCJIOTBHI, aMMHaKa, METaHOJa, Iepepa-
00Tk HEPTH)

CdopMupoBaHHOCTH YMEHHM BBISBIIATS:

2.1

XapaKTEPHBIE MPU3HAKHA U B3aMMOCBSI3b U3yUYEHHBIX MMOHITUN, IPUME-
HIATh COOTBETCTBYIOIIME TIOHATHS TMPU OINUCAHUM CTPOCHUSA U
CBOMCTB HEOPTraHWYECKUX M OPraHUYECKHUX BEIIECTB U UX IIpeBpale-
HUN

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUM C MOHITUAMU U MPEACTABICHUIMU
JIPYTUX MPEeIMETOB JUisi 00Jee OCO3HAHHOTO MOHUMAaHUS U O0BsICHE-
HUsl CYIIIHOCTH MAaTEPUAJIBbHOIO €JUHCTBA MUPA

CdopMupoBaHHOCTh YMEHHUS UCIIOJIH30BATh:

3.1

HaMMCHOBAaHUsI XHMHWYCCKUX COGI[HH@HI/IP'I MCKAYHApPOIHOI'o COro3a
TCOpCTHQCCKOfI n HpI/IKJ'IaI[HOf/’I XUMUN U TPUBHUAIIbHBIC HA3BAHUA BC-
MCCTB, OTHOCAIIHNXCA K HN3YUCHHBIM KJlIaCCaM OPraHu4YCCKUX H
HCOPTaHNYCCKHUX COGI[I/IHCHI/Iﬁ

3.2

XUMHUYECKYI0 CUMBOJIUKY JIJISI COCTaBIICHUS (POPMYIT HEOPTaHUISCKUX
BEII[ECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICH-
HBIX U CKEJIETHBIX) (OPMYJT OPraHNYECKUX BEIIECTB

CdopmMupoBaHHOCTh YMEHUS KJIaCCU(DUIIUPOBATD:

4.1

HEOPTaHWYECKUE BEIECTBA, CAMOCTOSTEIBHO BBIOMPATh OCHOBAHMSI
Y KpUTEPHUH 7151 KJIACCU(DUKAIIMU U3YYaeMbIX XUMUYECKUX 00OBEKTOB




depnepanbHas paboydasa nporpamma | Xumusa. 10—-11 knaccbl (yrnyoneHHbIn

4.2

OpraHUYEeCKHUE BEIIECTBA, CAMOCTOSITEIBLHO BBIOMPATH OCHOBAHMS
1 KPUTEPHUH JIJIS1 KITACCU(DUKAIIUN U3YIAEMBIX XUMHUYECKUX 0OHEKTOB
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4.3

[0 pPa3JUYHBIM NOpPU3HAKaM (YUCIYy M COCTaBy PEArupyrolux Be-
IECTB, TEIIOBOMY 3(P(dEKTy peakinuu, U3BMEHEHUIO CTEIEHEW OKuce-
HUS DJIEMEHTOB, 00OPAaTUMOCTH PEAKIMH, YHACTHUIO KaTalnu3aTopa)

ChopMupOBaHHOCT, YMEHHS XapaKTEPHU30BaTh JJIEKTPOHHOE CTpPOE-
HUE aTOMOB (B OCHOBHOM M BO30Y>KJICHHOM COCTOSIHUM) U MOHOB XU-
MUYECKHX 3J1eMeHTOB 1 — 4 nepuoaos Ilepuoanyeckoii cucremsr J1.11.
MenpeneeBa U UX BaJICHTHbIE BO3MOKHOCTH, MCIIOJIb3Ys TOHSTHUSA S-,
p-, d-37eKTpOHHBIE OpPOUTAIH, SHEPTETUUECKUE YPOBHU

CdhopMupoBaHHOCTH YMEHUSI OOBICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U OOpa3yeMbIX UMHU COEIWHEHUM
IO MIEPUOJIaM U Tpynnam

ChopMUpOBaHHOCT, YMEHHSI COCTABIISTH YPABHEHUSI XUMHUYECKHUX
peaKkui U pacKpbIBATh UX CYLIHOCTH:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbBHBIX pCaKHI/Iﬁ MmoCcpeaAcCTBOM
COCTaBJICHUA JICKTPOHHOI'O OajaHca dTHX pCaKHI/Iﬁ

7.2

YpPaBHEHUsI PEAKLMI PA3JIUYHBIX THUIIOB; IOJHBIE W COKpAILCHHBIC
ypaBHEHHUS pEaKlMid HOHHOTO OOMEHa, VYYHTHIBasl YCJIOBUS,
[IPYA KOTOPBIX 3TH PEAKLHNHU UAYT JO KOHIIA

7.3

peakiui TuapoIn3a, peakiuii KoMIIeKcooOpa3oBaHus (Ha mpuMepe
THUIPOKCOKOMITIICKCOB ITMHKA W aJTFOMIHIS )

CdopMupoBaHHOCTH YMEHUSI TIOJITBEPKAATh:

8.1

Ha KOHKDPETHBIX MPUMEpax XapaKTep 3aBUCHUMOCTH PEaKIMOHHON
CMOCOOHOCTH OPraHUYECKUX COCIMHCHHUI OT KPaTHOCTH M THIIA KOBa-
aeHTHOM cBsizu (O~ m T-CBA3H )| p3apMHOrO BIUSHHS aTOMOB

U TPYIII aTOMOB B MOJICKYJIaX, a TAKXKE OT 0COOCHHOCTEH peain3aliu
Pa3IMYHBIX MEXaHU3MOB MMPOTEKAHHS PEAKIIHi

8.2

XapaKTCPHbIC XNMHWYCCKHC CBOMCTBA BCHICCTB COOTBCTCTBYIOIIUMHU
OKCIICPUMCHTAMHU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

CdopMupoBaHHOCTh YMEHUS XapaKTePU30BaTh COCTAB U BaKHEHIIIHE
CBOMCTBA BENIECTB, MNMPUHANICKANIUX K OIPEACICHHBIM KilaccaM
U rpynmnaMm COeIUHEHHUH (IIPOCThIC BEIECTBA, OKCHUJIbI, THIPOKCHU/IBI,
COJIM; YTIIEBOAOPO/IbI, MPOCThIC 3(MUPHI, CIUPTHI, (HEHONBI, AJIbIETH-
TIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJIOKHBIE dUPBI, KUPBI, YTIEBO-
JIbI, aMUHBI, aMUHOKUCIIOTHI, OCITTKH )

10

CdopMupoBaHHOCTh YMEHHUS MPOBOJUTH PACUEThl MO XUMHUYECKUM
dbopMynam U ypaBHEHUSIM XUMUYECKUX PEAKIUNA C MCTIOIb30BaHUEM
(bU3UYECKUX BEJIMYUH:
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10.1

Macchl (00bema, KOJIMYeCTBa BEIIECTBA) MPOIYKTa peakluu, eciu O/1-
HO M3 UCXOJHBIX BEILECTB JJAHO B BUJE PACTBOpA C OINPEICICHHOU
MacCOBOHM JI0JIel PACTBOPEHHOTO BEIIECTBA WM JIaHO B W30BITKE
(umeeT mpuMecH)

10.2

MacCOBOW UM 0OBEMHOM J0JIM, BBIX0/1a MPOYKTa PEAKIIUH

10.3

TErmI0BOro d(pdexra peakiuit

10.4

00BEMHBIX OTHOIIICHHUH Ta30B

10.5

0 HAXOXKJICHUIO XUMHYECKOW (JOPMYITBI BEIIECTBA

11

Brnanenue cucremont 3HaHUM O METOJAAX HAYYHOI'O ITO3HAHUS SIBIICHUUN
MPUPObI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax M YMEHHUE MpUME-
HATH 3TU 3HAHUS NIPU IKCIEPUMEHTATIBHOM HCCIIEIOBAHUM BEIIECTB U
JUTsl OOBSICHEHUS] XUMUUYECKUX SIBJICHUHN, UMEIOLIUX MECTO B MIPUPO/IE,
MPAKTUYECKON ICATEIBLHOCTH YEJIOBEKA U B TIOBCECITHEBHOM KU3HU

12

ChopmMupoBaHHOCTh yMEHUS TPUMEHSTH (UCIOJIB30BaTh) 3HAHUS
0 COCTaBE U CBOMCTBAaX BEUIECTB JJISl AKCHEPUMEHTAJIbHON MPOBEPKHU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakiuii ¥ MPOrHO3UPOBAHUSI BOBMOKHOCTEH X OCYIIECTBIICHUS; CU-
CTEMHBIC XUMHUYECKUE 3HAHUS JIJIST OOBSICHEHUSI W TIPOTHO3UPOBAHUS
SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY; JJI MPUHITHUS
IPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUAX, CBSI3aHHBIX C XUMUEH

13

CdopmMupoBaHHOCTh YMEHHUS IUIAHUPOBATH U TIPOBOJIUTH XUMHYECKUI
AKCIIEPUMEHT (TOJyYeHHEe U H3yYEeHHE CBOWCTB HEOPTaHWYECKUX
M OPraHWYECKHUX BEIIECTB, KAYECTBCHHBIC PEAKIIUH YTIEBOJIOPOIOB
Pa3IUYHBIX KJIACCOB W KHCJIOPOJICOICPKAINIUX OPTaHUYECKUX BE-
IIECTB, PEIICHHE HKCIEPUMEHTAIbHBIX 3a7a4 IO PACTO3HABAHUIO
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB) C COOJIOJIEHUEM TIPABUII
Oe3omacHoro oOpalieHus ¢ BellecTBaMU U JIabOpaTOPHBIM 000pPY/10-
BaHHEM; (OPMYITMPOBATH TN MCCIICIOBAHUS; MPEACTABIATh B pa3-
TUYHOU (opMe pe3yIbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH M OIIC-
HUBATh UX JIOCTOBEPHOCTH

14

CdopMupOBaHHOCT YMEHHS OCYIIECTBIIATH IICJICHANIPABICHHBIN T10-
UCK XUMHUYECKOW MH(POPMAIIUK B Pa3IMYHBIX HCTOYHUKAX (HAydHAS U
y4ueOHO-Hay4YHas TUTEpaTypa, CpeCTBa MacCOBOM MH(OpMAITUH, CETh
WNuTepHeT U npyrue), KpUTUIECKH aHATM3UPOBATh XUMHUYECKYIO WH-
dopmManmro, epepadaThiBaTh €€ U HCIIOJIB30BAaTh B COOTBETCTBHH C
MOCTaBJICHHOW y4eOHOM 3aaueit

10
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ChopmupoBaHHOCTE  YMEHHUS NPOTHO3UPOBATH, AHAIU3UPOBATH
Y OLIEHUBATh HHPOPMALIUIO C MO3ULIUNA 3KOJIOTHUYECKON 0€30MacHOCTH
MOCJIECTBUNA OBITOBOM M MPOU3BOACTBEHHOMN JEATEIBHOCTU YeNOBE-
Ka, CBSI3aHHOH C nepepaboTKoW BellecTB; CPOPMUPOBAHHOCTH yMe-
HUW OCO3HABaTh OINACHOCTh BO3JCHCTBUS HAa JKHUBBIE OpPraHU3MBbI
ONpEJETICHHBIX BEIECTB, MOHUMAas CMBICI TOKa3aTelss MpeleabHOM
JOMyCTUMOM KOHIIEHTpAlMM, U MOSICHATh HAa IMPUMEPax CIOCOOBI
YMEHBIIEHUS M MPEJOTBPALIEHUS WX BPEIHOTO BO3ACHCTBUSA
Ha OpPTraHu3M YeJIOBEKa

MepeyeHb anemMeHTOB coaepkKaHus, npoBepsieMbix Ha EMD no xumun

Kon

[IpoBepsieMblil SJIEMEHT COEPIKAHUS

1

TeopeTrnueckne OCHOBBI XUMUU

1.1

Crpoenue BemectBa. COBpeMEHHAsi MOJENb CTPOCHUS aroMa. Pacnipenene-
HHUE DJIEKTPOHOB IO SHEPreTHdeckuM ypoBHsAM. Knmaccuduxamus xummde-
CKUX 2J1IeMEeHTOB. OCOOEHHOCTH CTPOEHHUSI PHEPreTHYECKUX YPOBHEH aTo-
MOB (s-, p-, d-anemeHToB). OCHOBHOE U BO30Y>KJIEHHOE COCTOSIHHSI aTOMOB.
OnexTpoHHas KOHPUrypalus aToMa. BajgeHTHbIE 37IEKTPOHBI

1.2

[Tepnoguueckas cucrema xumudeckux siemeHToB .M. MenneneeBa. Ou-
3ndecknuid cmblc [lepuogmueckoro 3akona .M. Menaeneesa. [Ipuunnbl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB JJIEMEHTOB M HX COCIUHEHUU I10
MepuoJiaM M TpymmnaM. 3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB IPOCTHIX
BEIIECTB, BOAOPOJHBIX COETMHEHUM, BBICIIUX OKCHJIOB U THAPOKCHUIOB

1.3

BaneHTHOCTB. DJIEKTPOOTPUIATEIbHOCTh. CTENEHb OKUCIICHUS

1.4

Bunbr xumudeckoil cBsi3u (KOBaJICHTHAs, MOHHAs, METAJNTMYECKas, BOJIO-
pONHAas) U MEXaHU3MBI €€ 00pa3oBaHUs. MEXKMOJEKYISIPHBIE B3aMO/ICH -
cTBUs. BemiectBa MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. TuIibl
KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIIA KPHU-
CTaJUIMYECKON PELIETKU

1.5

Xumuueckas — peakuus.  Knaccuukamuss ~— XMMHUYECKMX — peakuui
B HEOPraHWYECKON M OPraHUYECKON XMMHUH. 3aKOH COXPaHEHUS MacChl Be-
LIECTB

1.6

CKOpOCTb peakiiy, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PaKTOPOB

1.7

TemnoBbie 3G HeKThl XUMUYECKUX peakiui. TepMoXxuMuieckue ypaBHEeHUs

11
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1.8

OOpaTtumble peakiuu. XUMHUYecKoe paBHoBecue. MDakToOphl, BIMSIONINAE
Ha COCTOsIHME XUMU4ecKoro pasHoBecus. [Ipunnun Jle [larense

12
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1.9

DnekTpoauTryeckas quccornyanusa. CHIbHBIC U clla0ble AIeKTpouThL. Cpe-
Jla BOJTHBIX pacTBOPOB BEIIECTB: KUCIasl, HEUTpasibHas, mienouHas. CTeneHb
Jarcconuanuu. Peakiuym noHHOro ooMeHa

1.10

I'maponus coneil. Monnoe npousBeneHre Bobl. BoIOpoIHBIN MOKAa3aTENb
(pH) pactBOpa

1.11

CriocoObl BeIpa)KE€HUsI KOHIIEHTpAIIMU PAaCTBOPOB: MaccoOBasi JIOJIsI PACTBO-
PEHHOTIO  BEIIECTBA, MOJISIpHAs  KOHIEHTpalnus. HaceklleHHble u He-
HACBIIIIEHHBIE PACTBOPHI, paCTBOPUMOCTb. KpucTtamioruapars

1.12

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE — peakuuu. [loBeneHue — BeliecTB
B Cpe/lax ¢ pa3HbIM 3HaueHrueM pH. MeToabl 351eKTpOHHOTO OallaHca

1.13

DNEeKTPOJIU3 pacTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUHU

2.1

Knaccudukanus HEOPraHUYECKUX COEMHEHHUI. Howmenkmnarypa
HEOPraHUYECKUX BEIIECTB

2.2

XUMHUYECKHE CBOMCTBA BaXKHEHIINUX METAUIOB (HATpH, Kalaui, KaablLIMi,
MarHui, aJlfOMUHUM, [IUHK, XPOM, KEJe30, Me/Ib) U UX coequHeHui. O0mme
CIIOCOOBI MOTYYEHUSI METAJJIOB

23

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJJIOB (TajIoT€HOB, CEPhI, a30Ta,
docdopa, yriepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUIOB, KUCIIOPOJICO-
JepKaliux KUCI0T, BOAOPOJAHBIX COEAUHEHUN )

24

['enetuueckas CBA3b HCOPraHNMYCCKUX BCIICCTB, IMPHUHAMJICKAIINX
K pa3JIMYHbIM KJIacCaM

2.5

I/I,HeHTI/I(l)I/IKaHI/IH HCOPTaHUYCCKUX COGHHHCHHﬁ. KauecTtBeHHBIC peaKInu
Ha HCOPraHNM4YCCKHUEC BCUICCTBA U MOHBI

OCHOBBI OPraHMYECKON XUMUU

3.1

OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHUYECKHX CO-
eaquHeHnid A.M. bytiepoBa. YTiIepoaHbIM CKEIET OPraHWYECKOW MOJIEKY-
bl. KpaTHOCTh XMMUYeCKOit cBsi3u, O m T-CBASH  gp’. gp- gp-
ruOpuan3ali OpOUTAIed aTOMOB YriepoJa. 3aBUCUMOCTb CBOWMCTB Be-
HIECTB OT XMMHUYECKOI0 CTPOEHUS MOJIeKyl. ['omonoru. I'omonoruueckuit
pan. M3omepus u uzoMepsl

3.2

[lonsTe o @QyHKkuMOHANbHOM Tpynne. OpueHTauuoHHble 3()(EKTHI
3aMeCTUTEIIen

3.3

[IpencraBienne o KIaccupuKauu OpraHMIeCcKuX BemniecTB. HomenkmaTypa
OpraHUYECKUX COCIMHEHUH (CHUCTeMaThuyecKas) U TPUBUAJIbHBIE Ha3BaHUS
BAKHEHIIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB

13
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3.4

CBOOOMHOpAAVKAIBLHBIA W HWOHHBIA MeEXaHU3MBl peakiuu. [loHsTHe
o HykJieoduie u anexkrpoduie. [Ipasuno MapkosHukosa. [Ipasuio 3aiiie-
Ba

3.5

AukaHbl. XMMHAYECKHAE CBOMCTBA aJIKAHOB: raJJOT€HUPOBAHUE, JETUIPUPO-
BAHUE, TEPMUUYECKOE PA3JIOKEHHUE, KPEKUHT, U30oMepusauus, ropenue. [lo-
ay4yenue ankaHoB. l{ukmoankanel. Crnennduka CBONUCTB IIMKIOAIKAHOB C
MaJbIM pa3MEPOM LMKJIA. Peakinuum TPHUCOECIMHEHUS U PAJUKAIBHOTO
3aMeILeHUs

3.6

AnkeHbl. XUMUYECKHE CBOWCTBA: PEAK[UU IPUCOECIUHEHUS (TAIOr€HUPOBa-
HUE, TUAPUPOBAHUE, THIPOTaJIOTeHUPOBAHUE, THIpaTaIUsl ), TOPEHUS, OKUC-
JeHus U nojaumepusauuu. IIpombinuieHHble U 1a00paTOpHbIE CIOCOOBI MO-
Jy4YE€HUS aTKEHOB

3.7

AnkanueHbpl. XMMUYECKHE CBOMCTBA AJIKAINECHOB: PEAKIIMK IPUCOEANHEHUS
(rugpupoBaHue, rajJoreHMpoBaHUE), TOpeHUs: U noauMepusanuu. [lomyye-
HUE AJIKaJJUCHOB

3.8

Anxunabl. XUMUYECKHE CBOMCTBA: pEaKIMHU MPUCOEAUMHEHUS (TaJoreHupo-
BaHUE, TUJAPHUPOBAHUE, TUApPATALNS, TUIPOTATOTEHUPOBAHKUE) KaK CIOCOO
MOJTYy4YE€HU MOJUMEPOB U JIPYTUX MOJIE3HBIX MPOAYKTOB. Peaknuu 3amene-
HUsl. ['opeHue aneTuieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU
JUIS CBapKU U PE3KU MeTasuloB. [IpumeHenue aneruineHa

3.9

Apenbl. XUMHUYECKHE CBOMCTBA O€H301a: pPeaKIuu EKTPOPUIHLHOTO 3aMe-
HICHUS, PUCOEANHEHUS (TUIPUPOBAaHUE, TalloTeHUupoBaHue). Peakuus ro-
penusi. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB ToiyoJia. [lomydenue GeHzomna.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTtupodia. [lomumepusanus ctupodna.
Crioco0Obl MoJTy4eHUs: ¥ MPUMEHEHUE apOMATUYECKUX YIJIEBOI0POIOB

3.10

Cmuprsl. [IpenenbHble OTHOATOMHBIE CIIUPTHI. XMMUYECKHE CBOKWCTBA: B3a-
UMOJICCTBUE C HATPUEM KakK CIOCOO YCTAHOBJICHWS HAJIUYUS THUIPOKCO-
IpyMNIbl, C FAJIOI€HOBOJOPOAAMH KaK CHOCO0 IMOJIy4E€HHUs pacTBOPHUTENEH,
BHYTpPU- U MEXXMOJIEKYJIsIpHas nerunparanusa. Peakuns ropenus. [lomyge-
HUE JTaHOJA: peakuusi OpOKEHMsI TIIFOKO3bI, TUAPATALUS ITUICHA. DTUIICH-
IVINKOJIb W TJIMLEPUH KakK NPEICTABUTENN NPEAEIbHBIX MHOI'OATOMHBIX
CIIUPTOB

3.11

®enon. XuMudeckue cBorcTBa (heHona (peakiuu ¢ HaTpueM, TuAPOKCUIOM
HaTpusi, Opomom). [Tonyuenne gpenomna
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3.12

Anbnierusipl. XMMUYECKUE CBOMCTBA MPENEIbHBIX albJCTHI0B: THIPUPOBA-
HUE; KQaUeCTBEHHbIC PEaKIIMM Ha KapOOHUJIbHYIO Ipynmy (peakuus «cepe-
OpsiHOTO 3epKajia», B3aUMOJICUCTBHE C THAPOKCUIAOM
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Menu (I1). Tlomyyenue npenenbHbIX allbJAETUIOB: OKUCICHHE CIIUPTOB, TH]I-
pataius aueTuieHa. AIETOH Kak MpeICTaBUTENb KETOHOB. OCOOEHHOCTH
pEAKLMKU OKUCIICHUSA alleTOHA

3.13

Kap6oHoBble KHCITOTHI. XUMHUYECKHE CBOWCTBA MPEACIBHBIX OJHOOCHOB-
HBIX KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMUUYECKUX CBOWCTB MYypaBbU-
HOM kucnoThL. [lodyueHue npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHC-
JIOT: OKHUCIICHUE AJIKAHOB, AJKEHOB, NEPBUYHBIX CIUPTOB, aJbICTHUIOB.
Briciive npenenbHble U HeNpeaeabHbIe KApOOHOBBIE KUCIOTHI

3.14

Crnosxnblie 3gupbl 1 xkupbl. CiocoObl MOTyYeHUs CI0KHBIX 3¢upoB. OOpa-
TUMOCTh peakiuu stepudukanuu. [I[pumeHenne cloxHbIX 3QUPOB B IMH-
MIeBOW U mappIOMEPHON MPOMBIIIIIEHHOCTH. JKUPBI KaK CIOXKHBIE (QUPHI
IJIMLEPUHA U BBICHINX KaPOOHOBBIX KUCIOT. XUMHUYECKHE CBOMCTBA KUPOB:
TUAPUPOBaHUE, OKUCIEHUE. [ Mapoau3, Wik OMbUICHHE, KUPOB KaK CIOC00
HPOMBIIIUICHHOTO TOJYYeHHs COJICH BBICIIUX KapOOHOBBIX KHCIOT. MbLIA
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT

3.15

XUMHUYECKHE CBOWCTBA TJIOKO3Bl: PEAKUUMH C YYaCTUEM CHUPTOBBIX
U aJbJETUAHON TPyNI U MOJOYHOKHUCIIOE OpokeHue. [IpuMeHeHue rioko-
3bl, €€ 3HAYCHUE B KU3HEJCIATEILHOCTH Oopranu3ma. Jlucaxapuibl: caxapo-
3a, MaJbTO3a. BOoCCTaHaBIMBAIOMIME U HEBOCCTAHABIMBAIOIINE JIHCAXAPH-
abl. ['maponn3 nucaxapunos. [lonucaxapuapl: kpaxmai, raukoreH. Ctpoe-
HHUE€ MAaKpPOMOJEKYJ Kpaxmayia, TJIMKOTeHa M LeJUTtoio03bl. dusndeckue
CBOMCTBA KpaxMaJia M LEJUI0JI03bl. XUMUYECKUE CBOMCTBA KpaxMaja: Tu/l-
pOJIN3, KAYECTBEHHASI PEAKIUs C MOJOM. XUMHUYECKHE CBOMCTBA LIEJUTIOJIO-
3bl: THAPOJIU3, TIoyueHue »(upoB 1esuiroao3bl. [loHsTHE 00 MCKyCCTBEH-
HBIX BOJIOKHaX (BHCKO3a, alleTaTHBIH IIICJIK)

3.16

AMUHBI. AMUHBI KaK OPTaHMYECKNE OCHOBAHMS: PEAKIIMU C BOJOU, KUCIIO-
TaMU, peaKns TOPeHUs. AHWINH KaK MPEICTABUTENIb apOMATUYECKUX aMHU-
HOB. XMMHUYECKHE CBOMCTBA AHWJIMHA: B3aUMOJECHCTBUE C KHUCIOTAMHU,
OpoMHOU BOJIOM, okuciieHue. [loydyeHne aMMHOB alKUJIMPOBAHHEM aMMHa-
Ka ¥ BOCCTaHOBJICHUEM HUTPOIPOU3BOJHBIX YIIIEBOIOPOJAOB

3.17

AMMHOKHCIIOTBI U O€JTKH. AMUHOKHCIIOTBI KaKk aM(OTepHbIC OpraHUnYSCKUe
coenuaenus. OCHOBHBIE aMUHOKHCIIOTHI, 0Opasyromue Oenku. XuMUIeCKue
CBOMCTBA OCJIKOB: THAPOIH3, JCHATYpallvs, KaueCTBCHHBIC (IIBETHBIC) PeakK-
LMY Ha OEJIKU

3.18

CrpoeHre M CTPYKTypa MHOJMMEPOB. 3aBUCHMOCTb CBOMCTB IOJIMMEPOB
OT CTPOEHUS MOJIEKYJ. OCHOBHBIE CLIOCOOBI IOTYYEHUSI BBICOKOMOJIEKYJISAP-
HBIX COEIMHEHUI: peakuMy  TNOJIMMEpPHU3ALMHU U TOJUKOHIEHCA-
un. Kiaccugukanys BonokoH
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3.19

Nnentudukanms OPraHUYEeCKUX COCIMHEHU. Pemenue
AKCIIEPUMEHTAIIBHBIX 33/1a4 HAa PaCMO3HABAHUE OPTaHUYECKUX BEILIECTB

3.20

['eneTnueckas CBA3b MCIKY KiIaCCaMU OPraHN4YCCKHX COGI[I/IHCHI/Iﬁ

XUMHUS U )KU3HD

4.1

Xumus B mOBceIHEBHOM xu3HM. [IpaBuia 6e3omacHoi paboThI ¢ €IKUMH,
TOPIOYMMH U TOKCHYHBIMU BEIIIECTBAMHM, CPEJICTBAMU OBITOBOW XUMHUHU

4.2

Xumus U 310poBbe. XUMHUSA B MEAULUMHE. XUMHUSA U CEIBbCKOE XO3AMCTBO.
XuMHsT B [NPOMBILNUICHHOCTA. XHUMHUS M DJHEPreTUKa: IPUPOIHBIN
Y TIOMYTHBIN HEeTSIHOM Ta3bl, UX COCTaB M ucMoib3oBaHue. CoctaB HedTH
U ee nepepadoTka (MpUPOIHbIE HCTOYHUKH YTIIEBOOPOIOB)

4.3

XUMHS ¥ KOJIOTUs. XUMHAUYECKOE 3arpsi3HEHNUE OKPYIKAIOWIEH CPEAbl U €T0
nocienctus. Oxpana rugpocdepsl, NOUYBbI, aTMOchepbl, Guopsl U HayHbI
OT XMMMYECKOTO 3arpsisHeHus. [IpoGiemMa oTX010B M MOOOYHBIX MPOIYK-
TOB. AJIbTEpHATUBHBIE NCTOYHUKHU YHEPTUU

44

OO6mue npeacTaBiIeHUs O MPOMBIIUICHHBIX CIOCO0aX MOJTYYEHUsS XUMUYe-
CKHUX BEIIeCTB (Ha IpHMEpPE MPOU3BOACTBA AMMMAKa, CEPHOM KHUCIOTHI).
Uepnas u uBeTHas Metauryprus. CTEKIIO U CUIIMKATHAS! TPOMBIIIIEHHOCTD.
[IpombinuieHHass opraHudeckas xumusd. CpIpbe A1 OPraHUYECKOM Ipo-
MBIIUIEHHOCTH

Turnsl PAaCUYCTHBIX 3a1a4

5.1

PacueTsbl Macchl BemecTBa Wik 00beMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WK 00bEMY OJHOTO U3 yYACTBYIOIIMX B PEAKIIMH BELIECTB

5.2

Pacuets! TemoBoro 3¢ dexra peakuu

53

PacueTsl 00bEeMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEAKIIHSIX

54

PacueTsr Mmacchl (00BEMa, KOTMYECTBA BEMIECTBA) MPOAYKTOB PEAKIIHH, €CITU
OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5

Pacyersr maccoBoit miM 0OOBEMHOU [0OJMM BBIXOAA MPOAYKTA PEAKIHH
OT TEOPETUYECKH BO3MOKHOTO

5.6

Pacuersl Macchl (00beMa, KOJTUYECTBA BEIIECTBA) MPOIYyKTa PEAKIUH, €CIIH
OJHO M3 BEIIECTB JIAaHO B BHUJE pacTBOpa C OMPEIACICHHOW MacCOBOM HOJIEH
PacCTBOPEHHOIO BEILIECTBA

5.7

PacueTbl ¢ wuCHOJB30BaHHEM MOHSATHM «MaccoOBas A0JsD», «MOJIIpHasd
KOHLOCHTpALUA», «KPaCTBOPHUMOCTD»
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5.8

Haxoxnenue MonexkynspHoil (GOpMyIbl OPraHHMYECKOTO BEIIECTBA MO €To
IJIOTHOCTM W MAacCOBBIM JIOJSIM D3JIEMEHTOB, BXOJSIIUX B €ro COCTasB,
WJIM 110 TIPOJTyKTaM CrOpaHus
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COJEPXXAHME OBYYEHUA
10 KIIACC

OPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOl XUMHUMH.

[Ipenmer ©W 3HaAYCHWE OPraHUYECKOW XMMHUH, NPEACTABICHUE O
MHOT000pa3uy OPTraHUYECKUX COCTMHCHHI.

DNEeKTPOHHOE CTPOCHHE aToMa yTJIepoJia: OCHOBHOE M BO3OYXIAEHHOE
COCTOsIHUA. BajnieHTHbIE BO3MOXHOCTH aToMa yriepoaa. XUMUYECKas CBA3b B
OPTraHUYECKUX COCAMHEHUSX. TUNbl THOPUIM3AIMH aTOMHBIX OpOHUTaNIeH
yraepoja. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBsi3W (OOMEHHBIA W
JIOHOPHO-aKIIENTOPHBIN). THIBI TIEpeKPHIBAHUS aTOMHBIX OpOUTANEH, G- U T-
cBs3u. OnuHapHasi, [BOWHAs W TpoiHas cBsi3b. CrocoObl pa3phiBa CBSI3EH B
MOJIEKYyJIaX OpraHu4ecKkux BemiecTB. l[loHsTHe O CBOOOJHOM paauKalie,
HyKJIeoduie u anexTpoduie.

Teopust cTpoeHusi opraHudyeckux coenuHenuii A.M. BytiepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKType MOJEKYJd. 3HAYEHUE TEOpUH
CTPOCHHUSI OPraHUYECKUX COCOUHEHHU. MOJEeKyJsIpHblE UM CTPYKTYpHbIE
dopmynbl.  CtpykTypHble GOpMyJbl Pa3iUYHBIX  BHUAOB: pa3BEPHYyTas,
COKpami€HHas, ckenetHas. WM3omepus. Buabl wu3oMepuu: CTpPYKTypHasd,
MPOCTPAHCTBEHHAsA. JIEKTpOHHBIE A(P(GEKTh B MOJEKyJaX OPraHHYEeCKUX
COCIMHEHUM (MHYKTUBHBIN 1 ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kinaccudukanuum opranndeckux BemiecTB. [loHsatue o
byHKIIMOHATBHON rpyIIIIE. ['omomnorus. ['omonoruueckue PAOBL.
Cucrematuueckass HoMeHKiarypa opranndeckux coeauHenuid (IUPAC) wu
TPUBHAJIbHBIC HA3BAHUS OTACIIbHBIX MPEICTABUTEICH.

OcobenHocTy U KIaccuUKaIs OpraHndecKux peakuii. OKUCITUTETHHO-
BOCCTAHOBUTEJbHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
O3HAKOMJIEHHE C 00paslaMu OpPraHWYeCKUX BEIIECTB U MaTepHallaMd Ha HX
OCHOBE, OMbBITHl MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(rmaBneHue, OOYTIMBAaHWE W TOPEHUE), KOHCTPYUPOBAHUE MOJEICH MOJIEKYII
OpraHUYECKUX BELIECTB.

YriaeBoaopoasbl.

Anxkanbl. ['oMonorudeckuii psij ankaHoB, oo0mas GpopmMyia, HOMEHKIIATypa
U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
Sp’-rubpuaM3anMs AaTOMHBIX OpOuTaneil yriuepoma, ©-CBsA3b. Du3MdecKue
CBOWCTBA AJIKAHOB.

XHUMUYECKHE CBOWCTBA AJIKAHOB: PEAKIUH 3aMENICHUs, HU30MEpHU3allui,
JNETUAPUPOBAHUS, LIMKIU3AIUH, IUPOIN3a, KpEKUHTa, ropenus. [Ipeacrapnenne
0 MEXaHU3ME PEAKLHMN pauKaIbHOTO 3aMEIIECHUS.

Haxoxnenue B mpupoje. CriocoObl MoTyueHus U MPUMEHEHUE ATKAHOB.

Huknoankanel. OOmast  ¢gopMmyna, HOMEHKIATypa H  H30MEpHSL.
OCOOEHHOCTH CTPOCHHS W XUMHUYECKUX CBOWCTB MabIX (IMKJIOMPOTIaH,
MUKIO0yTaH) ¥ OOBIUHBIX (IMKJIOMEHTAH, IIMKJIOTEKCAaH) IMKIOATKAHOB.
CriocoObl TOJTydeHUs ¥ IPUMEHEHUE ITUKIIOATKAHOB.

Ankenbl.  ['oMonormyeckuid  psia = ajdkeHoOB, oOmas  dopmyda,
HOMEHKJIAaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
AJIKEHOB, SP -TUOpUAM3AIlMS AaTOMHBIX OpOWTaNe yriepona, G- M T-CBS3H.
CtpykrypHas u reoMerpuyeckass (LHMC-TpaHC-) wu3oMepusd. Duznueckue
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CBOMCTBA aJKEHOB. XHMHWYECKHME CBOMCTBA: PEAKUUMUA NPUCOCIUHEHUS,
3aMEUIEHHUS B O-TIOJIOKEHUE MTPU JBOMHOM CBSI3U, MOJIUMEPU3AIUU U OKUCIICHHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE peEakUWM Ha JIBOMHYIO CBS3b.
CriocoObl TOTyYeHHs U IPUMEHEHUE aJTKEHOB.

AJIKaJNIEHBI. Knaccuduxkarus AJIKAINEHOB (conpsKkEHHBIE,
M30JIMPOBAHHBIC, KyMyauposansie). OCOOCHHOCTH JICKTPOHHOIO CTPOCHHUS U
XUMAYECKUX CBOWCTB CONPSDKEHHBIX aueHoB, 1,2- u l,4-npucoennHeHue.
[Tonmumepuzarust conpspKEHHBIX AreHOB. CrocoObl MOMYyYeHUS] U TPUMEHEHHE
aJIKaJINCHOB.

Ankuabl.  ['oMonornueckuii  psa agkumHOB, oOmas  dopmya,
HOMEHKJIATypa M HW30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJICKYJl ~QJKWHOB, SP-TUOpHIM3AIMsl AaTOMHBIX opOuTanei yriepoja.
DU3UYECKUE  CBOWCTBA  AJKUHOB. XHWMHWYECKHME  CBOWCTBA:  pPEaKIUH
NPUCOEANHEHUS, AUMEPU3ALMU U TpUMEPU3ALMUHU, OKHUcleHus. KucnorHsbie
CBOMCTBA QJIKHHOB, MMEIOIIMX KOHLIEBYIO TpPOWHYIO CBsA3b. KauecTBeHHbIE
peakiu Ha TPOUHYIO CBs3b. CTIOCOOBI MOYYSHUS U IPUMEHEHHE aJIKHHOB.

ApoMaTuyecKue yriieBoaopoabl (apeHbl). ['oMonornyeckuil psiji apeHos,
obmass  ¢opMmyna, HOMEHKIaTypa ¢  H30MEpUA.  JJICKTPOHHOE W
POCTPAHCTBEHHOE CTPOCHUE MOJEKynbl OeH3ona. Ddusnyeckue CBOWCTBA
apeHoB. XMMHYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEAKIIUN 3aMEIICHUS
B OEH30JIbHOM KOJIBIIE U YTIEBOJAOPOTHOM PaJHKaJe, PeaKI[uu MPUCOCTUHEHNUS,
OKHCJIeHHE ToMmosioroB Oenzona. IlpencraBienne 00 OpUEHTUPYIOIIEM
JEHCTBUM 3aMECTUTENIC B OCH30JIbHOM KOJIBIIE Ha NPHUMEpPE alKWIbHBIX
pagrKagoB, KAPOOKCUIHLHOU, THUIPOKCUIIHLHOM, aMUHO- ¥ HUTPOTPYIIIHI, aTOMOB
rasioreHoB. OCOOCHHOCTH XHMHYECKHUX CBOWCTB crtupoia. l[lomumepuzanms
cruposia. CriocoObl TONyYeHHs! ¥ IPUMEHEHUE apOMATHICCKUX YTIICBOAOPO/IOB.

[Mpupomuwiii  ra3. IlomytHeie HedTsHble Ta3el. Hedpts u €
npoucxoxaenne. KamMeHHbI yroib ¥ mpoAyKThl ero nepepadbotku. CrocoOb
nepepaboTKu He(TU: TEPEroHKa, KPEKUHT (TEPMUUYECKHM, KATATUTHUYECKH),
pudopmunr, nuponus. lIpoaykTsl mepepaboTku HepTH, WX TPUMEHEHHE B
IIPOMBITIVICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXY Pa3IMYHBIMU KJIaCCaMU yTJIEBOJIOPO/IOB.

DJIEKTPOHHOE CTPOEHHUE TaJOreHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakuuu
3aMEUIEHUs TajJoreHa Ha TUIPOKCOTPYIly, HUTPOrpymnmy, LIHAHOTPYMIy,
aMuHOrpynmy. JleiicTBUE Ha TaJIOT€HIPOU3BOJIHBIE BOJHOIO M CIHUPTOBOIO
pactBopa miénoyn. BzauMoaencTBie IUraJoreHaIKaHOB ¢ MarHUEM U LIUHKOM.
[TonatTe 0  METANIOOPTaHUYECKUX  COEAUHEHUsIX.  VIcmosib30BaHHE
TaJIOTCHIPOU3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHMKE M TPU CHHTE3E
OpraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
M3y4eHHEC  (QU3MYECCKMX  CBOWMCTB  yIJICBOJOPOAOB  (PacTBOPUMOCTB),
KaQ4eCTBCHHBIX PCAKLUH yIIICBOJOPO/IOB PAasIMYHbIX KJIAaccoB (00eCLBEIMBAHNE
OpOMHOM WM MOJHOW BOJBI, PACTBOpA MEPMaHTaHATA KaJMsl, B3aUMOJCHCTBUE
alleTWJICHA C aMMHMAYHbIM PAacTBOPOM OKCHJA cepe6pa(l)), Ka4y€CTBEHHOE
oOHapyXeHHE yTIepoJia M BOJOPOJA B OPraHUYECKUX BEIIECTBAaX, MOJYyUYCHUE
ATWJICHA W U3YYCHHE €r0 CBOWCTB, O3HAKOMJICHHE C Koyuiekiusmu «Hedtb» u
«Yromb», ¢ oOpasllaMH IUTACTMAacC, Kay4yKOB W PE3WHBI, MOJEIHUPOBAHUE
MOJIEKYJ YTIEBOJOPOJOB U TAIOTE€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsiopoaconepskamniue opranndecKue coeJMHEeHHs.

[IpenenvHbie ogHOaTOMHBIE CHUPTh. CTpoeHHe MOJIeKYysl (Ha IpuMepe
METaHOJIa W 93TaHoja). ['oMonormveckui psia, oOmias dopmysa, HU30MEpus,
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HOMEHKJaTypa u kiaccupukamus. DU3MYECKHUe CBOWCTBA MPEAEITbHBIX
OJIHOATOMHBIX CHHUPTOB. BOJOpOJHBIE CBSI3M MEXKIY MOJIEKYJIaMU CIUPTOB.
XUMHUYECKHE CBOWCTBA: PEAaKIMUA 3aMEIEHUs, NETUApPATAINHA, OKHUCIICHHS,
B3aMMOJICUCTBHE C OPraHUYECKMMH ¥ HEOPTaHMYECKUMHU  KHCIOTAMH.
KauyectBeHHas peakuuss Ha OJHOATOMHBIE CHUPTHL JleMcTBUE 3TaHONA H
METaHOJIa Ha opraHu3M uejoBeka. CrmocoObl MOMy4YeHUsST W TMPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

[Tpocteie 2¢upsl, HOMeHKIaTypa u n3oMepusi. OCOOEHHOCTH (PU3UUECKHUX
Y XUMUYECKUX CBOWCTB.

MHOTOaTOMHBIE CIUPTHI — ATWICHTIUKOIh W riauiepud. Ousndeckue u
XMMHUYECKME  CBOMCTBA:  PEaKUWHM  3aMELICHUs,  B3aUMOJECUCTBUE  C
OPTraHUYECKUMU M HEOPTaHWYECKHMMH KHCIIOTaMH, Ka4eCTBEHHAs peakius Ha
MHOTOATOMHBIE  cnupThl.  [IpencraBieHne O  MeXaHHM3ME  peakluid
HykjiIeomibHOTO 3amemieHus. JleiictBue Ha opraHuszMm 4yenoBeka. CrmocoObl
MOJIYYCHHS ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbI, B3aUMHOE BIUSHHE THAPOKCOTPYIIBI U
O6eH3onbHOTO sifpa. dusnyeckue cBoicTBa denona. OCOOEHHOCTH XUMUYECKHUX
cBoiicTB ¢enona. KauectBennoie peaknuu Ha ¢eHosn. ToOKCMYHOCTH ¢eHoa.
CriocoOb1 monydenust u npuMeHnenue henomna. denondpopmanbaeruinas cMoa.

KapOonwibHble CcOEIUHEHUST — albJIETHABl M KETOHBI. DJIEKTPOHHOE
CTpO€HHE KapOOHWUIBHON Tpymmbl. ['OMonorudyeckue psabl aabIACTUIIOB H
KETOHOB, 0011as ¢popMyia, U30MepUs U HOMEHKIATypa. PU3NUECcKre CBOWCTBA
aNbJACTUIOB U KETOHOB. XHMHYECKHE CBOMCTBA albJETHIOB M KETOHOB:
peakimu npucoenuHenusi. OKUCICHUE allbJIETHI0B, KaYeCTBEHHbBIE PEaKIuu Ha
anpaeruapl. CrocoObl MOTyYeHUS! M IPUMEHEHHE alIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeenbHbIe KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOGHHS MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepus W HOMEHKIATypa.
®dusnyeckue CBOWCTBA OJIHOOCHOBHBIX TMPEJCIbHBIX KAapPOOHOBBIX KHUCIIOT.
Bomopoansie cBsi3u Mexay MOJIEKYJaMU KapOOHOBBIX KHCIOT. XUMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKITUS dTePUPHUKAIIH, PEAKIIUN C yIaCTHEM
yTIEBOAOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MYpPaBBUHOW KHCIIOTHI.

[TonsiTHE O MPOM3BOMHBIX KapOOHOBBIX KHCIOT — CIIOXKHBIX J(upax.
MHoroo0pasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMPEICIbHBIX U
apOMaTUYECKHUX KapOOHOBBIX KHCIIOT, TMKapOOHOBBIX KHCIIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpescTaBuTeny BBICIINX KapOOHOBBIX KHCIIOT:
CTEapuHOBAsI, TATBMUTHHOBAS, OJICMHOBAS, JIUHOIEBAs, JIUHOIEH08as KUCIOTHI.
CriocoObI TONTydeHUst ¥ PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. ['omonorudeckuit psia, odmas (opmyna, uzomepus u
HOMEHKJIaTypa. OU3NUeCKue U XUMMHYECKUE CBOWCTBA: THJPOJIM3 B KUCIOW U
HICIIOYHOM CpeTie.

Kupsi. Ctpoenue, puznueckre 1 XUMUYECKUE CBONCTBA KUPOB: TUIPOIIU3
B KHCIIOM M MmenodHoi cpene. OcoOCHHOCTH CBOMCTB KHPOB, COJAEPMKAIIMX
OCTaTKU HEMPEIETbHBIX KUPHBIX KUCIOT. JKUpHI B Ipupo/Ie.

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JICHCTBHE.

O6mras xapakTepuctuka yrieBojoB. Kimaccuduxarus yrieBonoB (MOHO-,
- W TonMcaxapuabl). MoHOcaxapuasl: TJIOKO3a, (PpyKTO3a, TallakTo3a,
pubo3a, ae3okcupuO03a. OU3NYECKUE CBOWCTBA W HAXOXKICHHUE B MPHUPOJIE.
@doTocuHTE3. XHMUYECKHE CBOMCTBA TJIFOKO3bl: PEaKUUH C Y4aCTHUEM
CIIUPTOBBIX M QJIBJCTUIHOW TPYIIN, CIIUPTOBOEC M MOJOUYHOKHUCIOE OpOKEHHE.
[Ipumenenue TIOKO3bI, €€ 3HAYEHWE B JKU3HEACITEIBHOCTH OpraHU3Ma.
Jucaxapuasl: caxapo3a, MaiabTo3a M JIakTo3a. BoccranaBmmBaronme W
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HEBOCCTaHABJIMBAKOIIME aucaxapuasl. I 'maponus aucaxapunos. Haxoxaenue B
npupoae u npumeHeHue. [lommcaxapuapl: KpaxMall, TJIIMKOTEH W LEJUIK0JI03A.
CtpoeHne MakpoOMOJEKYJ Kpaxmaia, MIMKOreHa M LeJUIr0JI03bl. dusznueckue
CBOMCTBA KpaxMaja M ULEJUIIOJNO03bl. XHMUYECKHE CBOMCTBAa Kpaxmala:
TUJIPOSA3, KAadyeCTBEHHAs peakius ¢ HOoJAOM. XUMHYECKHE CBOMCTBA
IEJUTIONIO3bI: THAPONN3, TModydeHue »3¢upoB memwnono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
pacTBOPUMOCTb PA3JIUYHBIX CIHPTOB B BOJE, B3aUMOJCHCTBHE 3TaHONA C
HAaTPUEM, OKUCIICHUE 3THJIOBOTO CIIUPTA B AJBJCTU]l HA PACKAIEHHON MEIHOU
MPOBOJIOKE, OKHCIEHHE JTWJIOBOTO CIHUPTa IUXPOMATOM Kayus (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), KAYECTBEHHBIE PEAKIIMU Ha aJIbJETUJIBI (C
ruapokcunom auammuncepeOpa(l) wm  rumpokcumom  wmemm(Il)), peaxius
riepuHa ¢ rugpokcuaom  meau(ll), xumuyeckwe cBoOWCTBa pacTBOpa
YKCYCHOM KHCJIOTBI, B3aHUMOJICMCTBUE pacTBOpPa IJIIOKO3bl C TUAPOKCHIIOM
menu(Il), B3aumopeiicTBue Kpaxmaja ¢ MOJIOM, PEUICHUE SKCIEPUMEHTATbHBIX
3amauy o Temam «Cruptel u ¢enonb», «KapOoHoBble KUCIOTHL. COXKHBIC

1117103 0
A30TcoJep:Kaliue OpraHnyecKue coeInHeHusl.
AMHMHBI — OpraHM4YecKue TNpOU3BOJIHBIE ammuaka. Kiaccudukarms

aMUHOB: anudaTUYeCKUe W apOMATUYECKHE, TIEPBUYHbIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHne MoJieKys, oomas hopmyia, u3oMepus, HOMEHKIATypa H
dbusnueckre CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(paTUYECKUX aMHUHOB:
OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHUE, B3AUMOJECHUCTBUE MEPBUYHBIX AMUHOB C
a30TucTOr Kuciaoton. Cosid aqKUIaMMOHUSL.

AHWINH — TMpPEICTaBUTEIb aMUHOB apomaTudeckoro psga. CrtpoeHue
aHWiIvMHA. B3auMHOe BIMSHUE Tpynn aTOMOB B MOJIEKYJI€ aHWJIMHA.
Oco0EeHHOCTH XMMHUYECKHX CBOWCTB aHuiuHA. KadecTBeHHBIC peakIuu Ha
aawinH. CrnocoObl TONMydeHHsT W TPUMEHEHHE anu(paTUYeCKUX aMHHOB.
[Tonyuyenue anmnMHA U3 HUTPOOEH3O0IA.

AmuHOKUCIOTE. HoMeHknaTypa u uzomepusi. OTaesbHble IPEeACTaBUTENN
0-aMUHOKHCJIOT: TJIMOWH, QIaHUH. @Ou3n4eckue CBOMUCTBA AaMHUHOKHUCIOT.
XUMHYECKHE CBOWCTBA aAMUHOKHUCIOT Kak aM(pOTEpHBIX OpPTraHUYECKUX
COCIMHECHUM, PEAKIUs TOJUKOHJEHCAIMK, O0pa3oBaHUE MENTHIHON CBS3H.
buonornueckoe 3HaueHnEe aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTH/IOB.

benku kak npupoaHsie monumepsl. [lepBuuHas, BTOpUYHAsg U TPETHYHAS
CTpyKTypa OenKoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JCHATYpaIlus,
KaueCTBEHHBIE PEAKITUU Ha OCIKH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
pacTBOpeHHE OEIKOB B BOJIE, JACHATYypaIusi OSIKOB MPU HATPEBaHUH, I[BETHHIC
peaknuu Ha O€JIKH, pEIIeHHWE OKCIEPUMEHTAIBHBIX 3a7ad 10 TeMam
«A3oTconepxkaliye — OpraHu4yeckue  coenauHeHus’» U «Pacno3HaBaHue
OPraHUYECKUX COCIUHECHUI.

BricokoMoJIeKyISIPHBbIE COCTUHECHUS.

OCHOBHBIE TIOHSITUS ~XMMHUU  BBICOKOMOJIEKYJISIPHBIX ~ COEIUHEHMI:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MNOJMMEPU3ALNH, CPEIHSA
MoJieKydsipHass macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUH — MTOJIMMEPU3ALUS U MOJIMKOHICHCALHSL.

[Tonumepuble maTepuanbl. IlmacTMaccsl (MOJUATUIICH, MOJMOPOIUIIEH,
MOJINBUHWIXJIOPU, TOJUCTUPOJ, TMOTUMETHIMETAKPHUIAT, TOTMKapOOHATHI,
nonvdTUICHTepedTanar). Y Tunusamus u nepepadoTka miacTuka.
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DacToMepbl:  HAaTypaJbHbIM  KaydyyK, CHHTETHYECKHE  Kay4dyKHu
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIC
(BHUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUUECKUE (KAIPOH U JIAaBCaH).

[Tonumepsl CHEUHUAIBHOTO Ha3HA4YCHUS (Teduion, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOIMMEPHI, OMOpa3iaraeMble MOTUMEPHI).

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BELIECTB M HX MPEBPAILCHHI:
O3HAKOMJIEHHE C oOpaslmaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, KayuyyKOB, pEIICHUE SKCIEPUMEHTAIBHBIX 3aJady 1[0 TeMe
«Pacrno3HaBaHue MIACTMACC U BOJIOKOHY.

PacuérHnble 3anaumn.

Haxoxnenue monekynsipHO (OpMyIIbI OPTaHMYECKOrO0 COEAMHEHUS TI0
MacCOBBIM JIOJISIM JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJIIPHOW (OPMYJIbI OPTaHMYECKOTO COEIMHEHUsS 1o macce (00BEMY)
POJIYKTOB CrOpaHusi, MO0 KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOMYKTOB
pEeaKIMy W/WIM UCXOJTHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYpPHOU (OpPMYIIbI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUsI, ONPEACICHUE J0JIU BbIX0JIa MPOAYKTa PEAKUHUH OT TEOPETHUYECKHU
BO3MOJKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanusa MeXnpeaIMETHBIX CBSI3€M NPU  M3YYEHUM OPraHUYECKOU
xumun B 10 Kjacce OCYIIECTBISETCS dYepe3 MCIOJIb30BaHUE KakK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHSATUWM, TaK U TOHSATUN, MPUHITBIX B OTAEIIBHBIX
peAMETaX €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIC TIOHSATHUS: SBICHUE, HAay4YHbIA (akKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHajiu3, CUHTE3, Kiaccudukainus, HaOIroACHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEIIb, MOJICTTUPOBAHHUE.

du3nukKa: Marepusi, aToOM, OJJEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJa,
OHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE
BEIIECTBA, (M3UYECKUE BEIMYUHBI, CIUHUIIBI U3MEPEHUs, CKOPOCTb, YHEPTHS,
Macca.

buonorus: kineTka, opraHusM, 3KOocHUcTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIN U reTepOTpO(HBINA TUIT TUTaHUS, OPOKEHHE,
dboToCcUHTE3, NbIXaHWE, OCJIKH, YTJIEBOJbI, XUPBI, HYKICHHOBBIC KHCIIOTHI,
(hepMeHTHI.

['eorpadus: mone3Hble UCKOMIAEMBbIE, TOTIITUBO.

TexHoJOrusl: MUIIEBbIE MPOAYKThl, OCHOBBI PAllMOHAIBLHOIO MUTAHUS,
MOIOIIIUE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTTAHUYECKAA XUMUA

Teopernyeckue 0OCHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX fAlep. XUMHUYECKUW »HieMeHT. W30Tomsl.
CrtpoeHue >JEeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTETUIECKUE
YpPOBHM M TOAYpPOBHU. ATOMHBIE opOuTanu. Kriaccubukamumss XUMHUYECKUX
AJIIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnipenenenne 371eKTPOHOB MO aTOMHBIM
opOuTansiM. JJEKTPOHHbIE KOH(MUTYpallud aTOMOB DJJIEMEHTOB TMEPBOTO—
4eTBEPTOrO MEPHOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHBIE
KOH(MUTYpaIi HOHOB. DJIEKTPOOTPHUIIATEIHHOCTb.
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[lepuonnueckuit 3akoH u llepuoauyeckas cHCTEMAa XHUMHYECKUX
sanemeHtoB JI.M. Mengeneea. CBd3b NEPHOJUYECKOTO 3aKOHA H
[Iepponnyeckoil CUCTEMBI XMMHUYECKHUX 3JEMEHTOB C COBPEMEHHOM TEOpHUEU
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MMH TPOCTHIX M CJIOKHBIX BEHIECTB MO TPyMIaMm U
nepuoaam. 3HaueHue nepuoandeckoro 3akona .M. Menaeneena.

XuMHueckas CBs3b. BHAbl XMMHUUYECKON CBs3U: KOBaJICHTHAasl, MOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBSI3M: OOMEHHBIN H
JOHOPHO-AKIENTOPHBIA.  DHEepruss W JuiMHa  CBsi3u.  llomsipHOCT®,
HAaIPABJICHHOCTh M HACHIIIAEMOCTh KOBAJECHTHOM CBA3U. KpaTHble CBs3M.
BopoponHas cBs13b. MexMOIEKyIsIpHbIE B3aUMOICHCTBUSL.

BajleHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpbl MOJIEKYJ C HMX TE€OMETPHUYECKHM CTpPOCHHUEM (HA MpUMEpE
COEMHEHU AJIEMEHTOB BTOPOTO MEPHUO/IA).

[IpencraBienre 0 KOMIUIEKCHBIX cOeIUHEHUsIX. CocTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBarenb,  JIMTAHIbl.  3HAYEHUE  KOMILUIEKCHBIX
coeauHeHui. [loHsATHE O KOOPAMHALTMOHHON XUMHH.

BemecrBa MOJEKYJSIPHOTO HW  HEMOJIEKYJSIPHOTO  CTPOEHHUs. THIbl
KPUCTANIMYECKUX PELIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonsTue o nucnepcHbIx cucremMax. Mctuanaeie pactBopsl. lIpencrasinenue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAIIMH PacTBOPOB:
MaccoBasl JI0JIs1 BELIECTBA B PACTBOPE, MOJIIpHAs KOHLEHTpauus. HaceleHHnbie
Y HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanms v HOMEHKJIATypa  HEOPTaHMYECKHX  BEIECTB.
TpuBuanpHble HAa3BaHUSA OTHECIBHBIX MPEACTABUTEICH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XUMUYECKHX  peakiuii B HEOPTraHUYECKOH W
OpraHUYeCcKON XMMUHU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS
U TIPEBPAIICHHS DHEPTUU MPU XUMUYECKHX peakinusx. TermoBeie 3(PGheKTs
XMMHUYECKUX peakui. TepMOXUMUYECKNE YPABHEHHS.

CKOpoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTbh OT Pa3JIMYHbIX
daktopoB. ['oMoreHHbIe U reTeporeHHbIe peakiuu. Karanus u kaTanu3aTopsl.

O6Opatumple U HEOOpaTHUMBIE pEaKIMU. XHUMHUYECKOE paBHOBECHUE.
Koncranta xumuueckoro paBHoOBecHs. DakTOpbI, BIHSIOIMIME HA IOJOXKECHHUE
XMMHUYECKOT0 PAaBHOBECHSL: TEMIIEPATYpPaA, NABICHUE U KOHLUECHTPALMU BEIIECTB,
y4acTByromux B peakuuu. [Ipunnun Jle [larense.

Onektponutuyeckas nuccoruaiusi. CuinbHble W CIa0ble AJIEKTPOIUTHL
Crenenp auccornmanuu. Cpena BOJHBIX pacTBOPOB: KUCJIOTHAsl, HEUTpaibHAas,
umiesnouHas. Bopopoansiii mokazarens (pH) pactBopa. I'maponus coneit.
Peaxuu nonHoro oomeHa.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. CTeneHb OKHUCIICHHUS.
Okucnutens M BOcCTaHOBUTEINb. [Iporecchl OKUCIEHHSI M BOCCTAHOBJICHUS.
Baxneinme OKHCIHTENIXM M BOCCTAHOBHTEIM. METOI 3JEeKTpOHHOIro OajaHca.
DIIEKTPOJIN3 pACTBOPOB U PACILIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
pa3noXKeHUe MNEPOKCHAA BOAOPOAA B IPUCYTCTBUM KaTaau3aTropa, MOIEIU
KPUCTAUNIMYECKUX  PEmIETOK, TPOBEICHUE peakiuii HOHHOrO OOMEHa,
ONPENEIICHUE CPEABl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YUYCHUE BIIASIHUSA
pasnUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIMH M TOJIOKECHUE
XMMHUYECKOTO PABHOBECHSL.

Heopranuueckast XuMusl.
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[Tomoxenne HemetaioB B llepuoamyeckonl cucremMe XUMHYECKUX
anementoB J[.MI. MenneneeBa u OCOOCHHOCTHM CTPOCHHUS HX aTOMOB.
du3nyuecKkrue CBOICTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpUMeEpe
KHCIIOpoa, cepol, pocdopa u yrieponaa).

Bonopon. Ionydyenue, ¢pusndeckue U XUMHUUECKHE CBOMCTBA: PEAKIIUU C
METajyIlaMd ¥ HEMETalllaMH, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ WUIpUIBI.
ToMNMBHBIE ATIEMEHTHI.

lanorensl. Haxoxaenue B mpupoie, CocoObl MoxyyeHus, Gu3niecKue u
XAMUYECKUE CBOWCTBA. ["anoreHoBOAOPOIBL. Baxueimue
KHUCIIOPOJICO/IEP)KAIINE  COCMWHEHUS  TaloreHoB.  JlaGoparopHble  ©
IIPOMBIIIVICHHBIE CITOCOOBI MOTYUYEHHUs TaoreHoB. [[puMeHeHre rajJoreHoB U uX
COCMHEHUN.

Kucnopon, o30n. JlabopatopHbie U MPOMBINIJICHHBIE CIIOCOOBI MOTYYEHUS
Kuciopoaa. OU3N4ecKue U XUMUYECKHE CBOMCTBA U MPUMEHEHUE KUCIOPOaa U
030Ha. OKCUBI U IEPOKCHUJIBL.

Cepa. HaxoxaeHue B TpUpPOJE, CHOCOOBI MONy4YeHUs, (DU3UYECKUE U
xumudeckue cBoictBa. CepoBomopon, cyibhumasl. Oxcun cepwi(IV), oxcup
cepri(VI). CepHucras u cepHas KHUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [IprMeHeHne cepol U €€ COeTMHEHNN.

A3zor. Haxoxnenue B mpupone, CIOCOObI TONyYeHHs, (PU3NUYECKHE H
XUMUYECKUE CBOMCTBAa. AMMHUAK, HUTpUAbL. OKCuUAbl a30Ta. A30TUCTas H
a30THasi KHUCIOTBI W WX coidu. OCOOEHHOCTH CBOWCTB a30THOM KHCIOTHI.
[IpumeHeHne a30Ta U €ro COeAMHEHNN. A30THBIE YI00pCHHMS.

dochop. Haxoxnaenue B mpupojie, CIOCOObI MOTydeHHS, (U3UISCKUEC U
xumudeckue cBorctBa. @ochuanl u dochun. Oxcunbl Gocdopa, dbochopHas
kucnota u e€ conu. [Ipumenenue dochopa u ero coenunennit. dochopubie
yaoOpeHus.

VYrinepon, HaxoXJIeHHWE B MpUPOJC. AJUIOTPOMHBIE MOAU(DUKAIINH.
Du3nyeckre W XUMHYCCKHE CBOWCTBA IMPOCTBIX BELIECTB, 00pa3sOBaHHBIX
yriepoaom. Oxcup yraepona(Il), okcua yrnepona(IV), yronbHas kuciora u e€
coni. AKTUBHPOBAHHBIN Yroiib, ajcopouus. Dymnepensl, TpadeH, yriepoaHbie
HAaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOPa30BAaHHBIX YTIAEPOJOM, U
€ro COCUHEHUN.

Kpemnunii. Haxoxnenne B mpupoze, crocoObl monydeHusi, Gusndeckue u
xuMuueckue cporictBa. Okeug kpeMuusi(IV), kxpeMHHeBas KUCaoTa, CUIMKATHI.
[IpuMenenue kpeMHUsI U e€ro coeauHeHuil. CTEKI0, €ro MOJIy4YeHHE, BHJbI
CTEKJIa.

[Tomoxenne w™etauioB B llepuognueckor CUCTEME  XMMHYECKUX
eMeHTOB. (OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX  O0OJIOYEK aTOMOB
meTtaioB. O0mue Gpu3nyeckre CBOMCTBA METAIUIOB. [IpuMeHeHre METaIoB B
ObITy 1 TexHuke. CriaBbl METaJIOB.

DNEeKTPOXUMHUYECKUI Ppsii  HampspkeHud MeramwioB. OOmme crocoObl

MOJTYy4ECHUS METAJUIOB: TUIPOMETAILTYPI U, MMAPOMETAJLTYPIHsl,
anekTpoMeramuryprus. [lonarue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3HH.

O6mras xapakrepuctuka MetawioB [A-rpynmsl [leprogudeckoil cCucCTeMBbI
XUMUYECKUX OJJIEeMEeHTOB. HaTpmii u kanmuii: monydeHue, (Qusudyeckue u
XMMHUYECKUE CBOMCTBA, MIPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCAUHECHUM.

O6mras xapakrepuctuka MetauioB I[A-rpynmel [lepuoandeckoil CUCTEMBI
XUMUYECKUX JJIEMEHTOB. Maruuii W KajbIUi: MOJydeHue, (Quandeckue u
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XUMUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COEAUHEHHUIA.
XKécTkocTh BOJBI U CTTOCOOKI €€ yCTpaHESHHUS.

AIOMUHHNA: TIONydeHHe, (U3UYSCKHE W XHMHUYCCKHE CBOICTBA,
MPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COeNMHEHH. AMQOTEepHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6mrast xapakTepucTHKa MeTauioB mo0o4HbIXx mnoarpynmn (b-rpymm)
[Ieproanyeckoi CUCTEMBI XUMUYECKUX JIEMEHTOB.

du3nYecKue 1 XMMHYECKUE CBOMCTBA XpoMa U €ro coeuHeHu. OKCUAbI
u rugpokcuibl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl U 1uXpoMaThl, UX
OKHUCIIUTEINbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyecKkue M XHMMHUYECKHE CBOMCTBA MApraHia M €ro COEAUHECHUMU.
Baxuneitmme coenunenuss wmapranna(ll), wmapranna(IV), wmapranua(VI) wu
mapranua( VII). [lepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

@u3nyeckue M XUMHYECKHE CBOMCTBA JXKe€je3a U €ro COCAUHCHUM.
Okcupnpl, rugpokcuasl u conu xenesa(ll) u xkeneza(Ill). Ilomyuenuwe wu
IIPUMEHEHHUE KEJe3a U €ro CIJIABOB.

DU3UYECKUE U XUMUYECKHE CBOMCTBA MEIU U €€ coenuHeHui. [lomyuenue
Y IPUMEHECHUE MEJIU U €€ COCIUHECHUN.

[uuk: momydenue, pu3nUecKre M XUMHUYECKHE CBOMCTBA. AMdoTepHbIe
CBOMCTBAa OKCHJAa U TUAPOKCHAA LHMHKA, THAPOKCOKOMIUIEKCHI IIMHKA.
[IprumeHeHne HMHKA U €r0 COCIUHEHHM.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
u3ydeHue 00pasIioB HEMETAIOB, TOpeHue cephl, hochopa, xene3a, Maraus B
KHCIIOPOJIe, U3YyYEHHUE KOJUIEKUMH «MeTauibl M CIUIaBbl», B3aWMOJICHCTBUE
HIEJIOYHBIX W IIEJTOYHO3EMENbHBIX METANIOB C  BOJOM  (BO3MOXHO
UCIIOJIb30BaHUE BHUJACOMATEPHANIOB), B3aMMOJICHCTBHME IIMHKA M JKeile3a ¢
pacTBOpaMM KHUCJIOT U IIENOYEH, KAaUECTBEHHBIE PEAKIIMM HA HEOPraHUYECKHE
AHUOHBI, KaTHOH BOJIOPOJIa U KAaTHOHbI METAUIOB, B3aMMOJICHCTBUE
TUAPOKCUIOB ATIOMHHUS U IIUHKA C paCTBOPAMH KUCJIOT U LIEJI0YEH, perieHue
AKCIEPUMEHTAIBHBIX 3a/a4y 1o TemaM «l'anorene», «Cepa u €€ coeAMHEHUsD,
«A30T U Qochop M uX coenuHEHUS», «MeTamibl TJIABHBIX MOATPYIID,
«MeTanbl MOOOYHBIX TTOATPYIIID.

XUMHUA U KU3Hb.

Ponr xumum B oOecrnedueHMHM YCTOWYMBOTO pa3BUTHS UYEJIOBEUECTBA.
[TondaTe o0 HaydHBIX METOJIaX TMO3HAHUS U METOAOJOTMH HAYYHOI'O
UCCIIEIOBAHUSI. Hayunsie MPUHLIUTIBI OpraHu3anuu XUMHYECKOTO
pou3BoACTBa. [IpoMEBITIEHHBIE CITOCOOBI TMONYYEHHUS! BAXKHEWIIIUX BEIECTB
(Ha TpuMepe TMpPOU3BOACTBA AaMMHAKa, CEPHOM KHUCJIOTBI, METAHOJIA).
[IpompiliuieHHBIE CTIOCOOBI TMOMYYEHUS METAJIOB W CIIAaBOB. XHMMHYECKOE
3arps3HCHUE OKPYXKAKIEW Cpeabl W €ro ImnochaeactBusa. Poiab xumuu B
00ecTIiCUCHUN YHEPTeTHICCKON OS30ITaCHOCTH.

XuMusi U 300poBbe uenoBeka. JlekapcTtBeHHble cpeacTtBa. llpaBuna
UCIIOJIb30BaHUsl JICKAPCTBEHHBIX IMpenaparoB. Poib XuUMUM B pa3BUTHH
MEIULIUHBI.

XWMHMSI TIUIIHA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBKHU. Poib xumuu B
obecrieueHn MUIIEBOM 0€30MacCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumus. [IpaBuiia
0€30MacHOr0 MCIOJIb30BAHMS MPENapaTOB OBITOBOM XWMHUM B TOBCEIHEBHOMU
KU3ZHU.

Xumusi B CTPOUTEIBCTBE: Ba)XHEWIIIME CTPOUTENIbHBIE MaTepHaIbl
(memeHT, OCTOH).
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Xumusi B CEIbCKOM Xo3sificTBe. OpraHuyeckKue MW MUHEpaJIbHbIE
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUaibl, KPACKU, CTEKJIO0, KEpaMUKa.
Marepuansl a1 3neKTpoHUKH. HaHOTeXHOIOT N Y.

Pacuérnble 3anaumn.

Pacuétei: macchel BemecTBa mim 00bEMa Ta30B 10 H3BECTHOMY KOJIMUECTBY
BEIIECTBA, MAacCce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUU, €CIU OIHO U3
BEIIIECTB MUMEET MpUMeEcH, MacChl (00BbEMaA, KOTMYECTBA BEIECTBA) MPOIYKTA
peaKuuu, €Clii OJHO W3 BEIIECTB JAaHO B BHUAE PACTBOpPA C OIPEICIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOU
KOHIICHTpAIlMM BEILIECTBA B PAaCTBOPE, JOJM BBIXOJA NPOAYKTAa pPEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzammst MeXnpeaMETHBIX CBSI3€M TpPU  M3YYeHUW OOmeld u
HEOpranndeckod xumuu B 11 Kjacce oCylIeCTBISETCS Yepe3 HCIOJIb30BaHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSITHH, TaK U TOHSATHH, MPUHATHIX B
OTAENBHBIX ITPEIAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TIOHSTHUS: SBICHUE, HAay4YHbIA (akKT,
TUTO0TE3a, TEOPHsl, 3aKOH, aHaJIW3, CHUHTE3, KiIacCHU(UKAIM, MEPUOJIUIHOCTD,
HAOJII0/ICHNE, U3MEPEHHE, SKCTICPUMEHT, MOJICIIb, MOJICIIUPOBAHUE.

@dusuka: marepus, MHUKPOMHUP, MAKpPOMHUP, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, HOH, W30TOIIbl, PAaJAUOAKTUBHOCTb, MOJEKYJA, JHEPreTUYCCKUU
YpOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA,
UJCAIbHBIA Ta3, (U3NYECKUE BEIMYUHBI, CIUHHIIBI W3MEPEHHUS, CKOPOCTh,
DHEprus, Macca.

buonorus: kineTka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIH3M,
MaKpO- U MHKPODIJIEMEHTHI, OCIKH, KUPHI, YTIEBOAbI, HYKJIEUHOBBIE KHUCIIOTHI,
(dbepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YPHEPTUU B IKOCUCTEMAX.

l'eorpadusi: MuHepanbl, TOPHBIE TMOPOJbI, TOJE3HBIE HCKOMAeMBbIE,
TOILINBO, PECYPCHL.

TexHonorus: XUMHUYECKas IIPOMBILIJIEHHOCTb, METaJLTyprus,
CTPOUTEIIBHBIE MaTEpPUAIIbl, CEIbCKOXO3AMCTBEHHOE IPOU3BOACTBO, IHUILEBAs
IMPOMBIIINICHHOCTh,  (apMarieBTUYECKass MPOMBIIUICHHOCTh, MPOU3BOICTBO
KOCMETHYECKHUX MPENaparoB, MPOU3BOACTBO KOHCTPYKLUHMOHHBIX MaTE€pPHUAIIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOTPAMMBI 110
XM HA VIJIYBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-AEATENBHOCTHBIM IOAXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeAMETa «XHUMUS» HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI BBIJEICHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHUE
00yJaIOIMMHUCA POCCUHUCKOM TI'pakTaHCKOW HWJISHTHYHOCTH, TOTOBHOCTH K
CaMOpAa3BUTHIO,  CaMOCTOATEJBHOCTH W CAMOONPEACICHUIO;  HaJIM4HE
MOTHBAIMM K OOyYEeHHIO; TOTOBHOCTH U CIIOCOOHOCTH OOyYaromIuxcs
PYKOBOJICTBOBAThCSl TPHUHATHIMH B OOIIECTBE TMpaBWIaMH W HOPMaMH
MOBECHUS; HAIMYUE MPABOCO3HAHUS, IKOJIOTHIECKON KYIbTYpPhI; CIIOCOOHOCTh
CTaBUTH LIEJIU U CTPOUTH )KU3HEHHBIC IUIAHBI.

JIndyHOCTHBIE pE3yNbTAaTBl OCBOCHHUS NpeAMETa «XHUMHUSD OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHON W TMPAKTUYECKOW NeATEIHbHOCTH
00y4Jaronuxcst B MpoIecce peann3aiiui 00pa3oBaTeIbHOM eI TeTbHOCTH.

JIndyHOCTHBIE pE3yNbTAaTBl OCBOCHHUS NpeAMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHON W TPAKTUYECKOW NEeATEIHbHOCTH
oOydJarommxcs B MpoIiecce peanu3anui o0pa3oBaTeIbHON ACSITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa’KaIaHCKOr0 BOCIMTAHUSA:

OCO3HaHWS OOyYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABJIEHNUS] O COLMAIBHBIX HOPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH MPU CO3JAHUU
y4eOHBIX MMPOEKTOB, PEIICHNN YI€OHBIX U MO3HABATEIIBHBIX 33714, BHITTOJTHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUOB YUECOHOU NEATEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

LIECHHOCTHOI'O OTHOIIEHUS K HMCTOPUYECKOMY W HAy4YHOMY HACIIEIUIO
OTCUYECTBEHHON XUMUM;

YBaXEHUSI K TMPOIIECCY TBOPUECTBA B O0JIACTH TEOPUM U MPAKTUYECKOTO
MIPUJIOKEHNUSI XUMHUH, OCO3HAHHSI TOrO, YTO JAaHHBIE HAYyKH €CThb PE3YJbTaT
JUTMTENTbHBIX ~ HAOJIOJCHHUM, KPOTOTIUBBIX JKCIIEPUMEHTAIBHBIX TOUCKOB,
IIOCTOSIHHOTO TPYJa YYEHBIX U ITPAKTUKOB;

VHTEPECA U NO3HABATEIIBHBIX MOTHBOB B IOJYYEHHH U IOCIECAYHOLIEM
aHanu3e  WHPOpPMAIMM O  TEPEAOBBIX  JOCTIKCHHSIX  COBPEMEHHOU
OT€UYECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH ~ OIICHWBATh CHUTYallud, CBSI3aHHBIE C XUMUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC PELIECHUS, OPUCHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHWBATh CBOE MOBEICHUE U MOCTYIIKA CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM H C Y4YETOM OCO3HAHUA
MOCJIEICTBUU ITOCTYNKOB;

4) dpopMupoBaHus KyJbTYPbI 310POBbS:
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MOHUMAaHUS IIEHHOCTEW 3J0pOBOr0 H 0Oe30macHoro olpasza KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DM3HUYECKOMY H
IICUXUYECKOMY 3J10POBBIO;

coOmro/ieHrs MpaBuil 0€30MacHOr0 OOpaIleHUs C BEIIECTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYIOBOU 1€ TEIBHOCTH;

NOHUMAHUS [IEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0€30macHOr0 TOBEACHUS B CHUTYalMsIX, YTPOXAIOIMIUX 3JI0POBBI0 M KU3HU
JIIO/ICH;

OCO3HaHMSI  MOCIAEACTBHUM W  HENPUSATHUS  BPEIHBIX  IPUBBIUEK
(ymoTpeOaeHus anKoroisi, HAPKOTUKOB, KYpEHUSs);

5) TpyA0BOIr0 BOCIIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4EOHO-HCCIIEN0BATEIHCKON
NESTENHbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW W JAPYIHX BHJIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHUE B PpEIICHUH MPAKTUYECKUX 3a/1ad
COIIMAJIbHOM HAIPABICHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

MHTEpECca K MPAKTUYECKOMY HM3YyYEeHHIO Tpodeccuil pa3nuyHoro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBOXEHHS K TpyAy, JIOISIM Tpylda U pe3yibTaraM TpPyJdOBOM
NEeATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPACKTOPHUH
obpa3zoBanus, Oyaymed npodeccun W peaau3anuu COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TOTPeOHOCTEH 00ITIeCTBA;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

IKOJIOTHYECKHU IIEJIECO00PA3HOTO0 OTHOIICHUS K TMPUPOJIEC KaK MCTOUYHHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUSA
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE MMPUPOTHON U COLIMATIBHOW CPEb;

OCO3HaHUS HEOOXOJUMOCTH UCIOJIb30BAHUS JOCTMIKEHUN XUMHUHU IS
pelIeHus BOIPOCOB PAllMOHAIIBHOTO IPUPOJOTIOJIb30BAHHS;

AKTUBHOTO HENPUATUS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAOILIEH
IPUPOIHON CpeJie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUIECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIATh UX;

HaJu4usi Pa3BUTOrO0  HAKOJOTMYECKOTO  MBIIUICHHS, HKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JIEITEIBHOCTH HKOJOTMYECKON HAaNpaBICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIBHOMN
MIPAKTUKE, CHOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOATH UACOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUS CHeNUPUKH XUMUU KaK HAyKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBaHUN PAMOHATEHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH 11€JI0OCTHOTO
MPE/ICTABICHUS 00 OKPYXKAIOIEM MUPE KaK O €TUHCTBE MPUPOJILI M YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEHICHUU MpOoOJeM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUU [JII COBPEMEHHOU
UMBWIN3ALUKU: B €€ T'yMaHUCTUYECKOW HAMpaBIEHHOCTH M BAXKHOW POJIA B
CO37IaHUU HOBOW 0a3bl MaTEPHAIBHOW KYJIbTYphI, B PEHICHUU TI0OATBHBIX
poOJieM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPIreTHUSCKOM,
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MUIIEBOM U DKOJOTHYECKOW O€30MacHOCTH, B PA3BUTHH  MEIUIIMHBI,
o0ecreueHn YCIOBHM YCTEIIHOTO TPYAa M AKOJIOTHYECKH KOM(POPTHOMN KU3HU
Ka)KJI0Oro 4iieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUA, HUCIONB3YEMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTH
UCIIOJIb30BaTh TOJyYaeMble 3HAHWA IS aHalu3a W OOBSCHEHUS SBIICHUN
OKPY’KaIOIIEr0 MUpa U TMPOUCXOASAIIMX B HEM HM3MEHCHMI, YMEHHsS JelaTh
000CHOBaHHBIC 3aKJIOUCHHUS HAa OCHOBE HAYYHBIX (AKTOB W HWMEIOIIUXCS
JAHHBIX C TEJIbIO TTOJIYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus IpoOJIeM B peaabHbIX KU3HCHHBIX CUTYaIIUSX;

WHTEpeca K TO3HAHUIO, NCCIIE0BATENBCKON IEATEILHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caMm000pa30BaHMI0, K AaKTMBHOMY TOJYYCHHIO HOBBIX 3HAaHUN 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTAM  TpyJa B pas3au4HBIX  cdepax
npoecCHOHaNBHOM eI TETEHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS IMPOTpaMMbl IO XUMHUHU Ha
YpOBHE CpeAHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble a1 (QOPMHPOBAHUS  MHPOBO33pPEHHUA  OOyYaronIuxcs
MEXAUCIIUTUIMHAPHBIC (MeXTpeIMEeTHBIC) oOIIeHAyYHBIE MOHSTHS,
OTpa)karolue IIEJIOCTHOCTh HAYYHOM KAapTUHBI MHpPa W CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
DHEpPrus, SBJICHHE, MPOIECC, CUCTEMA, HAYYHbIH (aKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOII0JIeHHE, W3MEpEHHE,
AKCIIEPUMEHT U JIPYTHE);

yHUBEpCAIbHbIC y4eOHbIe JENCTBUS (mo3HaBaTeNbHbBIE,
KOMMYHUKATHBHBIC, PETyJATUBHBIC), oOecrmeunBaronme (HopMUpOBaAHHE
GyHKIIMOHATBHOM IPAMOTHOCTH M COLIMATILHON KOMIIETEHITMN 00yJaronnxcs;

CIOCOOHOCTD O0yJaronmxcst UCIIOJIb30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHYECKHME 3HAHWA W  YHUBEPCAIbHBIC
y4eOHbIe IEUCTBUS B IO3HABATEIHLHON U COIMATILHOM MPaKTHKE.

MeranpeaMeTHbIe Pe3yibTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCATHHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU M  PETYISTUBHBIMU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAIbHBbIE Y4eOHbIe 1eHCTBUS

1) 6a3oBble JOrMYecKHe AeiiCTBUS:

CaMOCTOATENbHO  (OpMyIHUpOBaTh U  aKTyaIM3UPOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENENATh eI JESITEIbHOCTH, 3a/laBasi MapamMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaTbl JEATEIBHOCTH C IIOCTaBJICHHBIMU
LEJISIMU;

VCIIOJIB30BAaTh IIPU OCBOCHUU 3HAHUM IMPUEMBI JIOTUUECKOIO MBIIUICHUS:
BBLJICJISITh XapPaKTEPHbIC MPU3HAKU MMOHSATHN Y YCTAHABJIMBATh UX B3aUMOCBSI3b,
UCIOJI30BaTh COOTBETCTBYIOIINE MOHATHUSA JIJIs1 OOBSICHEHUS OTACIBbHBIX (PaKTOB
U SIBJICHUM;
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BHIOMpAaTh OCHOBAaHUA W KPUTEPHUH I KiIacCU(PUKAIMK BEHIECTB U
XAMUYECKUX PEaKIIN;

yCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYX ACHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, IO
AQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

OPUMEHSITh B MPOIECCe TMO3HAHUA  HCTIOJIb3YyEeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIETH, MNPEoOpa3oBbIBATH  MOJIEIbHBIC
NPEICTAaBICHUS — XUMUYECKUUA 3HaK (CHMBOJ) OJJIEMEHTa, XUMHUYECKas
dbopmyrna, ypaBHEHHE XHMHYECKOM pEAaKIMU — TIPU PEIICHUH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a]a4, MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIC
MIPEICTABIICHUS ISl BBISIBJICHHS XapaKTePHBIX MPU3HAKOB M3Y4YaeMbIX BEIECTB
Y XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e MCCIeI0BaTEIbCKUE TeHCTBHA:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XUMUUYECKHUX
peakuii;

dbopMmynupoBaTh 1€MW 3aJa4yd  UCCIEAOBAHUS, HCIIOJIB30BATh
MOCTABJICHHBIE M CAMOCTOSATENIHFHO C(HOPMYyIHpPOBAaHHBIE BOMPOCHI B KayeCTBE
WHCTPYMEHTA MO3HAHUSA U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PABUIBHOCTH BBHICKA3bIBAEMBIX CYKJICHU;

BIAJICTh HABBIKAMU CaMOCTOSITEILHOTO IUUIAHUPOBAHMS M TMPOBEICHUS
YYEHHUECKNX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHUS HAOMOMaTh 3a
XOJIOM  TIpOIlecca, CaMOCTOSITEILHO MPOTHO3UPOBATH €r0  pe3yibTar,
dbopmyupoBaTh 0000IIEHWS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pEe3yIbTaTOB UCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAETIAHHOMN
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW WCCIENOBATEILCKOW M TMPOSKTHOU
JESTENHHOCTH, MPOSBISITH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEILHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUYECKHX 3a/lay, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MTO3HAHMSI.

3) pa6ora ¢ unpopmanmeii:

OpUEHTHUPOBATLCA B PANIMYHBIX HCTOYHHMKAX WHpopManuu (Hay4dHO-
MOMyJIsipHasl JIUTepaTypa XUMHYECKOTO COJCpKaHUs, CIPABOYHBIE MMOCOOWS,
pecypcbl HTepHeTa), aHATM3UpOBaTh HHPOPMAIIUIO PA3IUYHBIX BUIOB U (popm
NPENCTAaBICHUS,  KPUTHUYECKH  OLICHUBATh e¢  JIOCTOBEPHOCTb  H
HEMPOTUBOPEUYHBOCTD;

dbopMyIMpPOBATH 3aITPOCH] U IPUMEHSThH PA3IMYHBIC METO/IbI IIPH TIOUCKE U
otbope wuHpOPMAIMKA, HEOOXOJAMMOM JUIS BBINOJHEHUS YYEeOHBIX 3adad
OIPEACIEHHOTO THUIIA;

npUOOPETaTh OMBIT MCTIOIB30BAHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (OpMY TPEICTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAYyYHBIA S3bIK B KA4eCTBE CpEACTBA mpu padoTe C
XUMUYECKON WH(}OpMaIuen: NpUMEHSITh MEXIpeaMeTHble ((usudyeckue wu
MaTeMaTU4YeCKue) 3HAKU W CHUMBOJBL,  (OpMysbl, abOpeBHATYPHI,
HOMEHKJIATYpYy;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TIIAHOCTH.
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KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIC 1eHCTBHSA:

3a/1aBaTh BOMPOCHI M0 CYIIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ TMajIora
W/WJIN TUCKYCCHH, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEIILHO BBITIOJHEHUS MIPEIIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEN PE3yIbTaTOB MO3HABATEIBHON JIEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHM IIPH
BBITIOJITHEHUA XMMHUYECKOTO OJKCIEPUMEHTAa, MPAKTUYECKON paboThl 1O
WCCJICIOBAHUIO CBOMCTB M3Y4YaeMBIX BEIIECTB, PEAIM3AIMU y4eOHOTO MPOEKTa,
U (QopMyIHpPOBaTH BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN
MyTEM COTJIACOBAHMUS TTO3HIINI B X07€ 00CYXIeHNs 1 00OMEHa MHCHHSIMHU.

PerynsiTuBHbIE YHMBepPcaJbHbIe YUeOHbIe 1elCTBUSA:

CaMOCTOATENbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
NeSITEILHOCTD, OMNpesessist €€ 1eld W 3aJladyd, KOHTPOJUPOBaTh U MO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH TMPEAJIaraeMblii alropuT™M JACUCTBUN Mpu
BBITIOJIHEHUH YYE€OHBIX M HCCIEAOBATENbCKUX 3ajJad, BbIOMpaTh Haubolee
3¢ (dEeKTUBHBIN CcMOCO0 MX pEIIeHUS C Yy4E€TOM TOJYyYEeHHs] HOBBIX 3HAHUU O
BEIECTBAX U XUMHUUYECKUX PEAKIIUIX;

OCYILECTBIIATE CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CAMOAHAINM3a M
CaMOOLICHKH.

NNPEJMETHBIE PE3YJIBTATBI

IIpenverHble pe3ynbTaThl OCBOEHHsS IIPOTpaMMbl 10 XUMHH Ha
yrayOnEHHOM ypOBHE Ha YPOBHE CpPEIHET0 OOMIETO O0O0pa30BaHMS BKIIOYAIOT
cnenuduyeckue s yueOHOro npeaMera « XuMus» Hay4dHbIE 3HaHUs, YMEHUS U
CHOCOOBI JCHCTBHI IO OCBOCHHIO, HHTEPIPETALIMU U MTPEOOPa30BaAHUIO 3HAHUM,
BHUJIBI JICATEIIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHS U NPUMEHEHUIO 3HAHUM B
pa3IUYHbIX YUEOHBIX CUTYALMSIX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYyalUsX,
CBS3aHHBIX C XUMHEW. B mporpamme mo XUMHUU MNPEIMETHBIE PE3YJIbTATHI
IIPEACTABIICHBI 110 TOAAaM N3y4YECHUS.

10 KIIACC

[IpeameTHble pe3yabTaThl OCBOECHHS Kypca «OpraHuyeckas XUMHs»
OTpaXaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MECT€ U 3HAYEHUU OPTaHHYECKOMN
XUMUHU B CHCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECNEYEeHUH YCTOMYUBOTO
pa3BUTHS YEIOBEUECTBA B PELICHUU MPOOJIEM 3KOJIOTMUYECKOU, SJHEPreTHUECKOM
U TMHUIIEBOM O€30MaCHOCTH, B PpAa3BUTUM MEJIULMHBI, CO3JaHUU HOBBIX
MaTepuanoB, HOBBIX HCTOYHHKOB SHEPrUU, B OOECMNEUYCHHUU PALUOHAIBHOTO
IPUPOAOIIOIb30BaHUsA, B (DOPMUPOBAHUH MHUPOBO33PEHUS U OOLIEH KyJIbTYpPBI
YeloBeKa, a TaKKe OHKOJIOTMUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO ¥ IPUPOJIHOM CPEJIE;
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BJIAJICHUE CUCTEMOM XHMMHUYECKHX 3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOINOJIATAlOMIME TOHATUS — XHUMHUYECKHM »BJIEMEHT, aToMm, SlIpo U
AJIEKTPOHHAsE 00O0JI0YKa aroma, s-, p-, d-aTOMHBIC OpOMTAIM, OCHOBHOE H
BO30Y)XJIEHHOE COCTOSIHUS aToMa, THOpUAM3aIMs aTOMHBIX OpOWTaJIei, WOH,
MOJIEKYJIa, BaJICHTHOCTb, J3JICKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCIIEHUS,
XUMUYECKasi CBSA3b, MOJb, MOJISIPHAs Macca, MOJSAPHBIM 0O0BEM, yTIEpOIHBIHI
ckeneT, (yHKIWOHANbHAs TPYIIa, paguKal, CTPYKTYpHbIE (HOPMYJIBI
(pa3BEpHYTHIE, COKpAILIEHHBIE, CKEJIETHBIE), HW30MEpUsl CTPYKTypHas U
MPOCTPAHCTBEHHAS (T€OMETpUUECKas, ONTUYECKAs), U30MEPbI, TOMOJOTMYECKUA
psAll, TOMOJIOTH, YTJIEBOAOPO/bI, KACIOPOA- U Aa30TCOJAEPKAIIUE OPraHUYECKUE
COEJIMHEHUS, MOHOMED, MOJHUMEDP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE
COEAMHEHUs; TEOpHUH, 3aKOoHbI (mepuommyeckuii 3akoH JI. M. Menneneena,
TEOpUsl CTPOEHUs oprannyeckux Beuects A. M. ByTnepoBa, 3akoH coxpaHeHUs
Macchl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS SHEPTUH MTPU XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIINE B OCHOBE MOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUW; TMPEACTABICHUS O MEXaHH3Max
XUMHUYECKUX peakuuu, TEPMOANHAMUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX MX HIPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB W TPYIII
aTOMOB B MOJIEKYJIaX (MHIYKTHBHBIN 1 Me30MEpHBI 3P eKThl, OpueHTaHTHI | 1
II pona); dakronoruueckue CBEACHUS O CBOMCTBAxX, COCTaBe, IMOJYYCHUH W
0€30MacHOM HCIIOJIb30BAHUN BAXKHEHIITNX OPTaHWYECKUX BEHICCTB B OBITY U
MPAKTUYECKON  JEATEIbHOCTH 4YelIOBeKa, OOMUX HAyYHBIX MPHUHIUIAX
XUMHUYECKOTO MpOM3BOJACTBA (HAa TMpUMEpPEe MPOU3BOACTBA  METAHOJIA,
nepepadoTku HeDTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTEPHBIC MPU3HAKU MTOHATHH,
YCTAaHABJIMBaTh HX B3aUMOCBA3b, HMCIOJIb30BATh COOTBETCTBYIOIIUE IOHSATHS
IIPY OIUCAHUU COCTaBA, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCNHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJI1 COCTABJICHUSI MOJIEKYJIIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAMIEHHBIX M CKEJICTHBIX) (POpMyII
OPraHUYECKUX BEIIECTB;

COCTaBIIAITb yYPAaBHEHHSI XHWMHYECKHUX PpEAKUUA U PACKPBIBATH UX
CYLIIHOCTb:  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUHd  MOCPEACTBOM
COCTABJICHHSI JICKTPOHHOTO OaylaHca ATUX PeaKklnid, peaKkuii HOHHOTO OOMEHa
MyTEM COCTABJICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUN;

W3rOTaBIMBaTh  MOJEIM  MOJEKYJ  OpPraHMYeCKUX  BEIIECTB  JUIS
WUTIOCTPALUA UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHIA: YCTaHaBIIMBATh MPUHAJIEKHOCTh
VM3YUYECHHBIX OPraHWYECKHX BEIIECTB MO MUX COCTaByY M CTPOCHHUIO K
ompenenéHHOMY KJacCy/TpyIie COCNMHEHWH, JaBaTh WM Ha3BaHUSA IO
cucrematnueckod HoMenkinatype (IUPAC) u npuBOauTh TpUBHUAIBHBIE
Ha3BaHUs ISl OTHAEJbHBIX MNPEICTABUTEICH OpPraHUYECKUX BEIIECTB (ITHUIICH,
aleTUWJICH, TOJYOJd, TJIUIEPUH, OJTHICHIJIMKONIb, (eHol, dopmanbaerus,
aleTalbJeru, alleTOH, MypaBbUHAs KUCIOTA, YKCYCHAsl KMUCJIO0Ta, CTEAPUHOBAS,
OJICMHOBAsA, MAJIbMUTHHOBASI KUCIOTHI, TJUIIMH, aJTJaHWH, MajlbT03a, QPYyKTO3a,
AHWJIMH, TUBUHWII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(OpPMHUPOBAHHOCTh, YMEHHS OMNPEACNITh BHUJ XWMHUYECKOW CBS3U B
OpPraHUYECKUX COCJIMHEHUSX (KOBAJEHTHAas W WOHHAsA CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);
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c(hOpMHUPOBAHHOCTh YMEHHS IMPHUMEHSTH ITOJIOKECHHS TEOPHUU CTPOCHHS
oprannueckux BemiectB A. M. BbytiepoBa s OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

c(hOpMHUPOBAHHOCTh YMCHHMM XapaKTepH30BaTh COCTaB, CTPOCHHE,
bU3UYCCKHEe U XMMHUYECKUE CBOMCTBA THUIMYHBIX MPEICTABUTEICH Pa3IUIHBIX
KJIACCOB ~ OPTaHWYECKHWX  BEIIECTB: AJIKAHOB, IIMKJIOAJKAHOB, aJIKEHOB,
aJKaJMEHOB, AJIKUHOB, apOMAaTHYECKUX YTJEBOJIOPOOB, CIIMPTOB, ajlbJIETH/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIIOXKHBIX 3(QHUPOB, XHUPOB,
HUTPOCOCIMHCHUN U aMUHOB, aMUHOKHCJIOT, OCJIKOB, YIie€BOJI0B (MOHO-, TU- U
MOJIMCAaXapUuJioB), WIUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIAY HUMU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCMHO0JIb30BaHUEM
CTPYKTYPHBIX (hOPMYT;

c(hOPMHUPOBAHHOCTh yMEHHUS IOATBEPXkKIaTh Ha KOHKPETHBIX IIpUMEpax
XapaKkTep 3aBUCHMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHMYECKUX COSTUHCHHMA
OT KPAaTHOCTH W THUMA KOBAJEHTHOW CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIIMSTHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(hOopMHUPOBAHHOCTH YMEHHUS XapaKTepU30BaTh MCTOYHUKHU
YTJICBOJIOPOJTHOTO CHIPbSl (He(Th, NPUPOAHBIA Ta3, YIroiib), CIOCOOBI €ro
nepepaboTKU U MPAKTHIECKOE IPUMEHCHHE MPOYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTPH BIIAJICHUSI CHCTEMOM 3HAHUN O €CTECTBEHHO-HAYUHBIX
MeTOJaX IIO3HaHUS —  HAOMIOJACHUH, H3MEPEHHH, MOJICIUPOBAHHH,
AKCIIEPUMEHTE (PEaJbHOM M MBICICHHOM) M YMEHHUS IIPUMEHATH 3TH 3HAHUS;

chOpPMHUPOBAHHOCTh ~ YMEHHS  IIPUMCHSITH  OCHOBHBIC  OIEpaIluu
MBICITUTEILHON JEATeIbHOCTH — aHalIW3 M CHHTE3, CpaBHEHHE, 0000IIeHUE,
CHCTEMATHU3alMI0, BBIABICHUE IPUUYUHHO-CJICACTBEHHBIX CBsI3ed — 1A
M3YYEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX PEaKIIUM;

c(hOpMHUPOBAHHOCTh YMECHUI: BBISIBJISATH B3aHMOCBSI3b XUMUUYSCKUX 3HAHHUI
C TMOHATUAMHU U MNPEACTABICHUAMHU JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB
il 60jJ1ee OCO3HAHHOTO IMOHMMAHHUS CYIIHOCTH MaTePHANIbHOTO CIUHCTBA
MHpA, HCIOJb30BaTh CHUCTEMHBIE 3HAHHUS 1O OPraHUYECKON XHUMHUHU IS
OOBSICHEHHS M IPOTHO3UPOBAHUS SBJICHUM, MMEIOIINX €CTCCTBCHHO-HAYYHYIO
MIPUPOTY;

c(hOPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYEThl 110 XHUMHUYCCKHM
dbopMyllaM ¥ ypaBHEHHSIM XHUMHUYECKHX PEAKIHA C HCIOJIb30BaHUEM
bu3ndyecknx BeMMYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIIECTBA),
XapaKTEePU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: Pacy€Thl IO
HaXOXJICHUIO XHUMHUYECKOW (OPMYNBI BEIIECTBA IO HM3BECTHBHIM MAaCCOBBIM
JTOJISIM ~ XUMHUYECKUX  JJIEMEHTOB, IPOAYKTaM  CrOpaHus, IIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHH: IIPOTHO3UPOBATh, AaHAJIU3HPOBATH U
OIICHHMBATH C ITO3UIIUHA SKOJOTHYCCKON OC30IMaCHOCTH MOCJICACTBHS OBITOBOU H
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YeEJIOBEKa, CBS3aHHOW C mepepaboTKon
BEIIICCTB, MCIIOJIL30BaTh IIOJYUYCHHBIE 3HAHUS ISl TPUHATHS TPAMOTHBIX
perIeHuni mpooOsieM B CUTYaIUsAX, CBI3aHHBIX C XUMUCH;

c(hOpMHUPOBAHHOCTh YMEHHUM: CAMOCTOSATEIILHO TUIAHUPOBATh M IIPOBOIUTH
XUMHUYECKUN SKCIEPUMEHT (MOydYeHHE M H3y4Y€HHE CBOWCTB OpPraHUYECKHX
BEIIIECTB, KA4YECTBEHHBIC PEAKIMU YIJIEBOJOPOJOB pa3JIUYHBIX KJIACCOB W
KHCJIOPOJICOJICPIKAIINX OPTaHMYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTAIBHBIX
3a/1a9 110 PACMO3HABAHUIO OPraHMYECKHUX BEIISCTB) C COOJIFOACHUEM ITPaBHII
Oe3omacHOro oOpalieHusi C BEHIECTBAMU M JIA0OPATOPHBIM 00O0PYIOBAHUEM,
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dbopMyIMpoBaTh IENb KCCICAOBAHUS, MPEACTABISATh B Pa3IUYHON (popMme
pe3yNbTaThl SKCIIEPUMEHTA, AaHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTH YMEHUI:

coOMI0/1aTh MpaBUjia YKOJIOTHYECKHU 11eTIECO00PA3HOTO MOBEACHUS B OBITY
U TPYIOBOM JEATEIBHOCTA B LEIAX COXPAaHEHUS CBOETrO 310POBbS,
OKPY’KaroIEen NPUPOJHON CPEIBI U IOCTUKECHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOrO JCHUCTBUSI HA >KUBBIC OPTraHU3MBbI
OIPEICIIEHHBIX OPTAaHUYECKHUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

aHATM3UPOBATh 11EJ1€CO00Pa3HOCTh MPUMEHEHHSI OPTAaHUYECKUX BEIIECTB B
IIPOMBIIINICHHOCTH ¥ B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTh, YMEHUH: OCYIIECTBISATH IEJICHANIPABICHHBIA TMOUCK
XUMHUYECKOW HH(pOpPMAIUA B pasiUYHBIX HCTOYHUKAX (HAy4Has M y4eOHO-
Hay'Has JUTEpaTypa, CPeICTBA MacCoBOi nH(popMarmu, VHTepHeT n apyrue),
KPUTUYECKU aHAIM3UPOBATH XUMHYECKYIO HH(bopMauHIo nepepa6aTI)IBaTb eé u
UCIIOJI30BaTh B COOTBETCTBHUH C IMOCTABICHHON Y4eOHOMU 3a1auei.

11 KIIACC

[IpenmetHble pe3ynbTaThl OcBOoeHUS Kypca «OOmias u HeopraHUYecKas
XAMUS OTPaXaroT:

c(hOpPMHUPOBAHHOCTH TIPEACTABICHUI: O MaTepUATBLHOM EIMHCTBE MUDA,
3aKOHOMEPHOCTAX U IMO3HABAEMOCTH SIBJICHHM NPUPOJBI, O MECTE€ U 3HAYCHHU
XUMUHU B CHCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIEeYeHUH YCTONYUBOTO
pPa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHYECKOW, YHEPreTUYECKON U TMHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3AAHUN HOBBIX MaTE€pPUAIOB, HOBBIX
MCTOYHUKOB DHEPTUH, B 00ECIIEYECHUH PAIMOHAILHOTO MPUPOIONIOIL30BaHUS, B
dbopMHUpOBAaHUK MHUPOBO33PEHHUS W OOMIEH KyJIbTYphl 4YEOBEKa, a TakKke
IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MPUPOTHOM
cpene;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMEe MOHATHUS — XUMHUYECKHM JJIEMEHT, aToOM, SIpO aToMa,
U30TOIBI, JJIEKTpOHHAs 000J0YKa aroma, S-, p-, d-aTOMHBIE OpOHWTaNH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHMSI aTroMma, THUOpUIM3AIMS aTOMHBIX
opOuTaneil, OH, MOJIEKYJIa, BaJCHTHOCTb, AJIEKTPOOTPUIIATEITLHOCTh, CTEIICHb
OKUCJICHHS, XHUMHYECKas CBsI3b (KOBAJEHTHAsl, HMOHHAS, METaJUIMYecKas,
BOJIOPOJHASA), KPUCTAJUIMYECKas pEIIETKA, XUMHYECKas peakuus, pacTBOD,
DIEKTPOJIUTBI, HEAIEKTPOJUTHI, 3JICKTPOJIUTHYECKAS IUCCOLMALUSA, CTEICHb
JMCCOLIMALNY, BOJOPOJHBIA IOKa3aTeiab, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEMI0BOM A(PPEKT XUMUYECKON peakluuh, CKOPOCTh XMMHUYECKOW peaKIlnH,
XUMHUYECKOE PABHOBECHE; TEOPUM M 3aKOHBI (TEOpUSA SIECKTPOIUTUYECKOM
nucconnanuu, nepuoanyeckuii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHS
MAaCCBhI BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS SHEPTUH [TPU XUMHUUECKHUX
peakusx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOLIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JIe)Kale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH XUMHYECKUX
SIBJICHHM; COBPEMEHHBIE NPEACTABICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJIIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSIX; NPEACTABIECHUS O
MEXaHU3MaxX XUMHUYECKHUX PEAKIUNA, TEPMOJUHAMHUYECKUX WU KHUHETHUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKaHUs, O XMMHYECKOM PAaBHOBECHUH, PACTBOpAX H
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAxX, COCTAaBe,
MOJIY4YCHUH ¥ O€30MacHOM HCIOJb30BAaHUM BaXXHEHIITNX HEOPTaHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKOW IEATEIHHOCTH YEJIOBEKa, OOIIUX HAyYHBIX
MIPUHIIUIIAX XUMUYECKOT 0 ITPOU3BOCTBA;
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c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTEPHBIC MPU3HAKU MTOHATHH,
YCTaHABIMBAaTh HUX B3aWMMOCBS3b, HMCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATHS
IIPY OIUCAHWH HEOPTAaHWYECKUX BEIIECTB U UX MPEBPALLCHUM;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOJIH30BATh XUMUUYECKYIO CUMBOJIMKY IS
coctaBieHusi (GOpMyJT BEMIECTB W YPAaBHCHHM XUMHUYECKHX PEaKIIH,
cucremarnueckyro HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUSA
OTAEJbHBIX BEIIECTB;

c(OPMHUPOBAHHOCT, YMEHHSI OMPENEIATh BAJICHTHOCTh U  CTEIEHb
OKHCJIEHUSI XUMHYECKUX JJIEMEHTOB B COCIUHEHUSIX, BUJI XUMUUYECKOU CBS3U
(kOBaJIeHTHAs, MOHHAsA, METAJUIMYECKas, BOAOPOAHAs), TUIl KPUCTATIMYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBACHITH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BUJIa XUMHUYECKON CBS3M U THUMNA KPUCTAJUIMUECKOW PEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh, YMEHMH: KIIAaCCU(DHUIIMPOBATH: HEOPTaHUYECKUE
BEIIECTBA MO HMX COCTABY, XUMUYECKHE PEAaKUHUHU MO Pa3IUYHBIM ITPU3HAKAM
(uMcny ¥ COCTaBy pearupyrolux BEIIeCTB, TEMJIOBOMY 3(h(dEKTy peakiuu,
U3MECHEHHUIO CTETNEeHEH OKHUCICHHUS DJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO
KaTanu3aTropa U JPYTHUeE); CaMOCTOSTEIHHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUTSI KITacCU(pUKAIIMK U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKITUH;

c(hOpMHUPOBAHHOCTH YMEHHS PACKPHIBATH CMBICI MEPUOANUECKOTO 3aKOHA

N. MengeneeBa W JEMOHCTPUPOBATH €T0  CUCTEMATU3UPYIOUIYIO,
00BACHUTENFHYIO U TPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DSJECKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHX 3JIEMEHTOB IIE€PBOTrO—YETBEPTOrO IEPUOJIOB
[lepuomnueckoinr  cucrembl .M. MengeneeBa, UCHOIb3yS  MOHITHUA
«QHEPTeTUYECKUE YPOBHI», «IHEPTETHUECKHUE MOAYPOBHIY, «S-, P-, d-aTOMHBIE
opOuTanm», «OCHOBHOE U BO30YKIEHHOE HYHEPTreTUUYECKUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX
coeqMHeHUMd 1o nepuoaam W rpynnaMm llepuomnueckoun cucremsr J[. H.
MenzaeneeBa, BaJCHTHBIE BO3MOKHOCTM AaTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKME CBOWCTBA BEUIECTB  PA3JMYHBIX KJIACCOB, MOATBEPKIAThH
CyLIECTBOBAHUE T€HETUYECKOU CBSI3U MEKJY HEOPraHMYECKHMMU BEIIECTBAMU C
ITOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(hOPMHUPOBAHHOCTh yMEHHUSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUUA IOCPEICTBOM COCTABJIIEHUS DJIEKTPOHHOIO
OanmaHca STUX PEaKIWW; peakiuii MOHHOTO OOMEHa MyTEM COCTaBIEHUS HX
IOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; pPEaKUMW TUIPOIU3A; PEaKUUN
KOMILIEKCOOOpa3oBanusi (HAa TMpUMEpPEe TUIPOKCOKOMIUIEKCOB IIMHKA W
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh, yMEHHUS OOBACHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XMMHUYECKUX PEAKIUN C YUYETOM UX IHEPrETUUECKUX XAPAKTEPUCTHUK, XapPaKTEP
VM3MEHEHUS CKOPOCTHM XHMHUYECKOM PEAKIMU B 3aBUCUMOCTH OT Pa3JIMYHBIX
¢dakTOpoB, a TakKe XapakKTep CMEIICHHUS XHMHYECKOTO PABHOBECHS O]
BIIMSAHUEM BHEIIHUX Bo3aehcTBuil (mpuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKHUE PEaKIIUH,
JIe)KAIKE B OCHOBE IMPOMBIIIICHHOTO IOJIYYEHUs CEPHOM KHUCIIOTHI, aMMHUAKa,
oOlue Hay4HbIe MPUHIUIBI XUMHUYECKUX TPOU3BOJICTB; IIEI€CO00pa3HOCTD
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MPUMEHEHUS! HEOPTAHMYECKUX BEIIECTB B MMPOMBIIUICHHOCTH U B OBITY C TOYKU
3pEHUS COOTHOIIEHUS PUCK-TI0JIb3a,;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOW 3HAHWN O METOJaX HAy4YHOTO
MO3HAHUA SBJIICHUM TPUPOJLI — HAOIIOJIEHUE, W3MEpPEHUEe, MOJEITUPOBAHUE,
OKCIIEPUMEHT (pEaIbHBI M MBICICHHBIN), HCIOJb3YEeMbIX B €CTECTBEHHBIX
HayKaX, YMEHHS TPUMEHATh OTU 3HAHUA TPU  IKCIECPUMEHTATHHOM
WCCJICIOBAHUM BEIECTB U JJIsi OOBSICHEHUS] XUMUYECKUX SIBJICHUM, UMEIOIINX
MECTO B MPHUPOJIE, MPAKTUUECKON JCSITEILHOCTH YEJIOBEKAa W B MOBCEIHEBHOU
KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHS BBISBIISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUN
C TIOHATHSIMU U TPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
Jutst 60JIee 0CO3HAHHOTO OHUMAHHsI MATEPUAIIBHOTO €/IMHCTBA MHUPA;

c(pOpPMUPOBAHHOCTb YMEHHSI NPOBOJAMTH PACYETHI: C HCIOIB30BAHAEM
MOHATUH  «MaccoBas JIOJS  BEHIECTBA B pacTBOpPE» U «MOJIApHas
KOHIIGHTpAIMs»; Macchl BEIIECTBA WM O0BbEMA Ta3za IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIuIoBOro 3¢ @dexkTa peakinu;, 3HAYCHUS] BOJOPOJTHOTO TMOKA3aTels
PacTBOPOB KHUCJIOT U IIEIOYEH C WM3BECTHOM CTEMEHBIO TUCCOIMAIIMHN; MACCHI
(06bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIA OJHO U3 MCXOTHBIX
BEIIECTB JIaHO B BHJIE pPacTBOpa C ONPEACIEHHOM MACCOBOM JIOJIEH
PacTBOPEHHOTO BENIECTBA WIIM JIAHO B M30BITKE (MMEET MPUMECH ); JOTIU BBIXOJa
MPOJYKTa PEaKIuu; 00bEMHBIX OTHOIIICHUI ra30B;

c(hOpMHUPOBAHHOCTH YMEHHUN: CAMOCTOSATEIHHO TIAHUPOBATH M MTPOBOIUTH
XUMUYECKUN  DKCIEPUMEHT (TpOBENEHUE pEaKIuidi HOHHOro OOMEHa,
MOJATBEPXKICHUE  KAUYeCTBEHHOIO  COCTaBa  HEOPTaHWYECKUX  BEIECTB,
OTIpeJIeTICHNE CPEebl PACTBOPOB BEIIECTB C MOMOIIBIO HHAUKATOPOB, U3YUYCHHE
BIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIUu, PEIIeHue
IKCIIEPUMEHTAIBHBIX 3adad mo Temam «Metamey u  «Hemertamne»y) ¢
coOmro/leHeM mpaBuil  0e30macHOro  oOpalieHWsi C  BEHIeCTBaMU U
nabopaTopHbM  Oo0OpyJoBaHUEM, (GOPMYIHPOBATH I1€7b  HCCICIOBAHMS,
MPEICTABIATh B Pa3IMUHON (popMe pe3yIbTaThl HIKCIIEPUMEHTA, aHATTU3HUPOBAThH
U OIICHUBATh UX JIOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh, yYMEHHI: COONIOJaTh TMpaBWIa  TOJH30BAHUS
XUMUYECKON TOCy/I0il W JabopaTOpHBIM 000pYyIOBaHUEM, OOpaIleHus C
BEIIIECTBAMU B COOTBETCTBHH C HHCTPYKIIMSIMHU TIO BBIMTOJTHEHUIO TA00OPATOPHBIX
XUMUYECKUX OTBITOB, SKOJOTUYECKU I1€IeCOO0PA3HOTO IMOBEICHUS B OBITY U
TPYJIOBOM JIEATELHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3JI0POBbS, OKPYKAIOIIEH
OPUPOAHON Cpebl M JOCTIKEHUS €€ yCTOWYMBOTO Pa3BUTHUS, OCO3HABATH
OMACHOCTh TOKCHMYECKOTO JCHCTBUS Ha KUBbIE OPTraHU3MBI OIpPEACTEHHBIX
HEOPraHWYECKHUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

c(hOpPMHUPOBAHHOCTh, YMEHUU: OCYIIECTBISATH IEJICHANIPABICHHBIA TMOUCK
XUMHYCCKOH WHQOPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has U Y4eOHO-
Hay'Has JMTEpaTypa, CPeICTBA MaccoBOil nHpopMarmu, VIHTepHeT n apyrue),
KPUTHYCCKH aHATM3UPOBATh XMMHYCCKYI0 HHPOPMALUIO, IiepepabarbiBaTh e€ 1
UCIIOJIb30BaTh B COOTBETCTBHUH C IMOCTABICHHON YUeOHOM 3a1aueH.
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10 KUIACC
KosnnuyecTBo 4yacos
Ne HaumenoBanue pa3jiesnoB DJIeKTpOHHbIe (LU(POBbIE)
KonTposabhbie IIpakTnyeckune
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI

Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOM XUMUM

[Ipenmet oprannyeckoi

L1 xumun. Teopust cTpoeHHst g 1 bu6mmoreka [JOK
’ OPraHUYEeCKUX COCTUHCHUMN https://m.edso0.ru/d69df650
A. M. bytneposa
Utoro no pazneny 8
Paznen 2. YriaeBoaopoabt
[IpenenvHbIE
2.1 TJIEBOJAOPOIbI — aJIKaHbI 5 Bubmmorexa [IOK
' YHIEBOROPOA ’ https://m.edsoo.ru/d69df650
UKJI0AJIKAHBI
Henpenenbubie
2.2 TJIEBOAOPOJIBI: aIKEHBI 14 1 Bubmmorexa I[IOK
) y AOPOABL: ’ https://m.edsoo.ru/d69d{650
aJIKaJuEeHb], aTKHHBI
3 Apomatuyeckue g bubnuorexa LIOK
’ YIJIEBOOPOBI (apEHbI) https://m.edsoo.ru/d69df650
ITpupoaHble UICTOUYHUKU
24 riezoﬂo OJIOB U UX 4 bubmmorexa LOK
' YHICBOZOPOA https:/m.eds00.ru/d69df650
nepepadboTka
2.5 ["asoreHnpoun3BoIHbIE 4 1 bubnmoreka [JOK
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YIJII€BOAOPOAOB

https://m.edsoo.ru/d69d{650

Hroro no pasneny
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Paznen 3. Kuciiopoacoaep:xaniue opraHu4ecku

€ COCIUHCHUA

bubnunoreka [JOK
31 Criuprt. dexon 1 https://m.edso00.ru/d69df650
KapOoHnunbHbIe
COCIMHEHMUS: aJIbJICTUIbI U
3.2 KCT§HH Ka 6OH:BBICI[ 21 bubmorexa LIOK
' - ap https://m.eds00.ru/d69df650
KHUCIIOTHI. CIIOKHBIE
a¢upsl. XKupst
bubnuoreka [JOK
33 YTIEBOME ? ! https://m.eds00.ru/d69df650
Uroro no pazgeny 41
Pa3nea 4. Asorcoaepskamme opraHu4ecKue coeJHHeHH
41 AMUHBI. AMHHOKHCITOTHI. 1 ) bubnunoreka [JOK
’ Benku https://m.eds00.ru/d69d 650
Uroro no pazaeny 12
Paspnen 5. BeicokoMoJIeKy i pHbI€e COeIHHEHUS
51 BbIcOKOMOIIEKYIApHBIE 6 bu6muoreka [{IOK
’ COEMHEHUS https://m.edsoo.ru/d69df650
Wroro no pazneny 6
OBIIEE KOJIMYECTBO
102 4

YACOB I10 ITPOTPAMME
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11 KIIACC
HanmenoBanue KonuyecTBo yacos

Ne DJIeKTpOHHbIe (LM(ppPOBbIE)
pa3ieIoB U TeEM KounTtpoJbHbie IIpakTnueckune

n/n Bcero o0pa3oBaTe/bHbIE pecypchl
IporpamMMel padoThI padoThI

Pa3znen 1. Teopernueckne 0CHOBBI XUMUM

Crpoenue aToma.

[Tepuoanueckuit
3aKOH U

L1 [Tepnoanueckas 9 bubnuorexa [JOK
cucrema https://m.edsoo.ru/2dd57124
XUMUYECKUX

anemenToB Jl. .

Menneneesa
CrpoeHnue
12 BEIECTBA. 1 ) bu6mmoreka [JOK
’ Mmuoroo6pasue https://m.edsoo.ru/2dd57124
BEIICCTB
13 XUMHYECKHE 19 ) 3 bu6mmorexa [JOK
’ peaKIuu https://m.edsoo.ru/2dd5724
Uroro no pazaeny 39

Paznen 2. Heoprannueckasi xummusi

bu6mmoreka [IOK

2.1 Hemeranet 31 I 3 https://m.edsoo.ru/2dd5724
bu6mmoreka [JOK

2.2 Merajuisi 23 1 2 https://m.edsoo.ru/2dd57f24
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Uroro no pazneny 54

Paznen 3. XumMus 4 JKM3HL
Meto1pl MO3HAHUSA

3.1 B XUMHUH. XUMUS U 9 bubanorexa [IOK

’ ’ https://m.edsoo.ru/2dd57124
JKU3HB

Uroro no pazgeny 9

OBIIEE KOJIMYECTBO

YACOB IIO 102

ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
No KosuuyecTBO YacoB
DJIeKTPOHHbIe N (poBbIe
n/ Tema ypoka KounTtposbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/bHbIE PeCypChl

n padoThbI padoThI

[Ipeamer u 3HaueHue

OpPraHMYECKON XUMUH, Bt LOK

noIMoTeKA
IIPEICTABIICHUE O 1

https://m.edsoo.ru/3686¢e6f5

MHOT000pa31H OPraHUIEeCKIX
COEeIMHEHUN

DJIEKTPOHHOE CTPOCHHUE aToMa
yriaeposaa (OCHOBHOE U
BO30YKIEHHOE COCTOSIHHS). 1
BaneHTHbBIE BO3MOKHOCTH
aToMa yriepoja

bu6mmoreka [JOK
https://m.edsoo.ru/0Oce6fd4c

XuMuyeckas CBSI3b B

OpPraHUYECKUX COCAMHECHUSX.
MexaHu3Mbl 00pa3oBaHUS 1
KOBaJICHTHOM CBSI3U, CIIOCOOBI

bu6mmoreka [JOK
https://m.eds00.ru/8d39f5¢8

pa3pbiBa CBs3ei

CrapToBasi KOHTPOJbHAS
paborta

Teopust ctpoeHUs
P €1p bu6mmoreka [{OK

i A.
OPTAHIHCCKHUX COCHMHCHHH 1 https://m.edsoo.ru/9e¢595¢cb8

M. bytneposa
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Buas! uzomepun: CTpyKTypHas,
IIPOCTPAaHCTBEHHAS.

bu6nmoreka [JOK
6 OnexTpoHHbIE YPPEKTEI B
p b https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX
COCIUHECHUN
[Ipencrasienue o
KJaccu(ukanuy u
7 cucTeMaTudecKkast bubnmnorexa [IOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpraHUYECKUX BEUIECTB

2 Knaccudukanus peakimii B bubmmorexa [IOK
OPTraHUYEeCKONM XUMHUH https://m.edsoo.ru/ba5706aa

9 Cucremaruzamys 1 00001IeHe bu6mmorexa [IOK
3HAHUH II0 TeEME https://m.edsoo.ru/87a37cab
AJKaHbBI: TOMOJIOTUYECKUM PSI,
obmas gpopmyia,

10 HOMEHKJIaTypa U U30MepHus, bubnnorexa [JOK
3IIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJT

1 du3ndeckre U XUMUYCCKHIE bu6nuoreka [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
HaxoxneHnue ainkaHoB B

12 npupoae. CrnocoObl HOIYUEHUS bubnnorexa [IOK

prpoe. y https://m.eds00.1u/259b0a5b
U TIpUMEHEHHUE alTKaHOB
13 [{uknoankaHbl: o0Omas bubmuoreka [JOK
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(dbopmysa, HOMEHKIATypa U
u30Mepusi, 0COOEHHOCTU
CTPOEHMS U XUMHYECKHUX
CBOWCTB, CITOCOOBI MMOJTyUEHHS
U IPUMEHEHUE

https://m.edsoo.ru/156730d2

Pemenne pacu€tHbixX 3a/1a4 Ha
ONpeIETICHUE MOJIEKYIIIPHOM
(hopMyIIBI OPraHUYECKOTO

14 BellleCcTBa IO MAaCCOBBIM JIOJISIM bubnmorexa [IOK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOJISIIIIUX
B ero coctaB. CucremaTu3anus
1 000011IeHIEe 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTHUECKUHN PsiJI,
oOmras Gpopmyna,

15 HOMEHKJIATypa, JJIIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHas ¥ 11C-

TpaHC-U30MEPUS ATKEHOB
Ou3nyeckue 1 XUMHUIECKHE
16 cBoiicTBa ankeHoB. [IpaBuiio bubmorexa HOK
https://m.eds00.ru/21069ccd
MapkoBHHKOBa

17 CrniocoOsl mosty4eHus u bubnuorexa [JOK
NIPUMEHEHUE aJTKEHOB https://m.edso0o.ru/665dc058
[IpakTuueckas padbora Ne 1 o

18 teme "[lonydyenue sTuiieHa u brbmmorexa LOK

. https://m.eds00.ru/0941eed8
W3y4YEHHUE €ro CBOKCTB
19 Pemienue pacu€THbIX 33724 Ha bubnuorexa [JOK
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OIIpEAEIICHUE MOJIEKYJIIPHON
(hopMyJIBI OPraHUYECKOro
BELIECTBA

https://m.edsoo.ru/e9ea9921

AHKaI[I/IeHBIZ COHpH)KéHHBIe,

U30JIUPOBAHHEIE,
20 KyMYJIMPOBaHHbIE bubmmorexa [TOK
yMYJHp ’ https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOTO
CTPOEHUS

)1 XUMHUYECKUE CBOMCTBA bu6mmorexka [IOK
CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d

2 CriocoObl ToTy4YeHus U bubnuorexa [JOK
IIPUMEHEHUE aJIKaJUEHOB https://m.edsoo.ru/1aa81660
AJKUHBL: TOMOJIOTUYECKUM
psn, obmas popmyia,

7 HOMEHKJIaTypa, 3JIEKTPOHHOE U bu6mumoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/68bb6ccdc
MOJIEKY1, (hr3nUecKue
CBOMCTBA

24 XUMHUYECKHEe CBOMCTBA bubmuoreka [JOK
AJIKUHOB https://m.edsoo.1ru/23493a93

75 KauecTBeHHbIE peakuy Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

26 CrniocoOsl MoNTy4eHus: u bubmuoreka [JOK
NPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea

27 Pemenue 3agayd: pacd€rsl 1o bubmuoreka [JOK

YPaBHEHUIO XUMHUYECKOU

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

Cucremaruzanys 1 00001eHe

28 .
3HaHUH O TeMe
ApeHbI: TOMOJIOTUYECKUI PS/I,
obmas popmyna,

’9 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a M TOJTyOJIa,
uX (pU3NUECKHE CBOMCTBA

30 XUMHYECKUE CBOMCTBA apEHOB: bubnuorexa [JOK
peakun 3aMENICHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOWCTBA aPEHOB:

31 €aKIMU IPUCOETUHEHUS buGnnorexa [IOK
p p ’ https://m.edsoo.ru/a44alaed
OKHCJIEHHE TOMOJIOTOB O€H3071a

1 OC00CHHOCTH XUMUYECKUX bubmuoreka [JOK
CBOICTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€tHbIxX 3a/1a4 Ha

1 ONpeIETICHUE MOJIEKYIISIPHOU bubmuoreka [JOK
(hopMyJIBI OPraHUYECKOro https://m.edsoo.ru/53461a2¢c
BEILECTBA

14 CrniocoOsl MoTy4eHus u bubnuorexa [JOK
NIPUMEHEHUE aPEHOB https://m.edsoo.ru/6£717d09
['eneTnveckas CBSI3b MEXIY

35 pa3IMYHBIMU KJIacCaMU
YIJIEBOJOPOAOB

36 Pacuérsl o ypaBHEHUAM
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XUMHUYECKUX PEaKIUil.
Cucremaruzanys u 00001eHue
3HAHUH 110 TEME

37

[Ipupoansiii ra3. IlomyTHbIe
HePTSHBIC Ta3bl

38

KameHHbIi1 yross 1 IpoIyKThl
ero nepepadoTKu

bu6mmoreka [IOK
https://m.edsoo.ru/69b3398b

39

Hedt1b u ciocoOs! €€
nepepadoTku. [Ipumenenue
IPOITYKTOB NEpepadOTKU
HeTH

Bbu6nuoreka [JOK
https://m.edsoo.ru/21{9de78

40

I'enernueckas cBs3b MEKIY
pa3IM4YHBIMU KJIaCCaMU
YIJIEBOAOPOAOB

41

T'anmor CHOIIPOU3BOAHLIC
YTJIICBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, PCAKIIUHN 3aMCIICHUS
rajJorcHa

bu6nmoreka [JOK
https://m.edsoo.ru/82b4d759

42

JlelicTBue 1Ien04YeH Ha
rajoreHIpoOUu3BOIHbIE.
BiauMmoneiictBue
JUTAIOTeHAIKAHOB C MarHUEM
M [TUHKOM

43

Cucremaruzanys 1 00001eHue
3HaHUM 10 pa3aeny
"Vranesonoponas!"”

bu6mmorexa [{OK
https://m.edsoo.ru/20e89{22
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KonrtponbHast pabora no Teme

bu6mmoreka [IOK

44
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OTHOATOMHBIE
CIIUPTBL: TOMOJIOTHUECKHUH P,
oOmrast popmyna, cTpoeHue

45 MOJIEK i SB(?,Me I/I}Ip bubmmorexa [TOK

Y pHt, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanys, Gundeckue
CBOMCTBA
XHUMHYECKUE CBOMCTBA
46 IpeAebHBIX OJHOATOMHBIX brbmmorexa [OK
e A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI TToTy4YeHus U bubnuorexa [JOK

47 MIPUMEHEHUE OJHOATOMHBIX http
CIIMPTOB s://m.eds00.ru/484100000000000
[Ipocteie 3¢upsr:

43 HOMEHKJIaTypa U U30MepHus, bubnnorexa [JOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2¢788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

49 STUJICHTIIUKOJb U TJIULEPUH, UX bubnmnoreka [JOK
(u3HUecKre U XUMUICCKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI mosryueHust u

50 MPUMEHEHNE MHOTOATOMHBIX bubmmorexa [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
51 DeHOJI: CTPOCHUE MOJIEKYJIBI, bub6imoreka [IOK
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¢u3nyeckne CBOUCTBA.
TokcnunocTs (heHomna

https://m.edsoo.ru/2ce72618

52 XuMHuecKkue cBoiicTa (eHoma bubnnorexa LIOK

https://m.edsoo.ru/037ca5f9

53 CriocoObl nostyueHus u bubnmoreka [IOK
npuMeHeHue GpeHomna https://m.edsoo.ru/c77ddf4c
[TpaxTuueckas padota Ne 2.

54 Pemienne skcnepuMeHTAIbHBIX bubnuorexa [JOK
3aga4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
(dheHomsr"

55 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HaHUH 10 TeMe https://m.edsoo0.ru/1810cb9b
AJBIETHIbI U KETOHBI:
3JICKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TPYIIIIbI; bubnnorexa [JOK

56
TOMOJIOTUYECKHE PSAJIBI, 00TIIast https://m.edsoo.ru/b139beaa
dhopmyna, nzomepus u
HOMEHKJIaTypa
ATNBIETUIbI M KETOHBI:

57 (u3HUecKre CBOMCTBA; bubmmorexa HOK

’ https://m.edsoo.ru/c887425¢
peaKIy IPUCOSTUHEHUS
Peakuuu oxuciienus u
58 KaueCTBEHHbIC PEaKIIUU bubmmorexa [JOK
bearh https://m.edsoo.ru/a393baa9
aJbJACTUIOB U KETOHOB
59 CniocoOsl mory4eHus bubnnorexa [JOK

AJIbACTUI0OB U KETOHOB

https://m.edsoo.ru/520d1c51
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OI[HOOCHOBHBIG MMpEACIIbHBIC
Kap6OHOBBIG KHUCJIOTHI,

bu6mmoreka [JOK

60
OCOOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omMepus © HOMEHKIIaTypa
61 KapOOHOBBIX KHCJIOT, UX bubnnorexa [IOK
p o7 https://m.edso00.ru/700cc87b
(hu3mvecKue CBONCTBA
XUMHUUYeCKHe CBOMCTBA
62 MpeASITbHBIX OJJTHOOCHOBHBIX bubnmorera [TOK
pea A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EeHHOCTH CBOWCTB
63 MYpPaBbUHOMN KHCIIOTBHI. bubnnorexa [JOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCo00CHHOCTH CBOMCTB:
HETpeIeIbHBIX U
apoMaTHYECKHX KapOOHOBBIX,
64 HKapOOHOBBIX bubmorexa LHOK
JKap ’ https://m.edsoo.ru/83a08773
TUIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenyu BbICIIAX
KapOOHOBBIX KUCIIOT
65 [TonsiTHE O MPOU3BOAHBIX bu6mumorexa [IOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosryueHust u
66 IIpAUMEHEHNE KapOOHOBEIX bubnnorexa [IOK
p P https://m.edsoo.ru/7¢065¢9d
KHCJIOT
67 Cno>xHbIe d(UPHL: bubanoreka [JOK
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TOMOJIOTHYECKUH PsiJi, O0IIIast
(dhopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d

68

dusznuecKkue U XUMUYECKHE
cBoOMCTBa A3(HHUpOB

bubmmorexa [IOK
https://m.edsoo.ru/ad6b94b2

69

Pemenue pacu€THbIxX 3a1a4: 10
YPaBHEHUIO XUMHUYECKOU
peaKiu, Ha ONpeIesICHNe
MOJIEKYJISIPHOM pOpMYJIBI
OpPraHWYECKOI0 BEILIECTBA

70

[IpakTuueckas padbora Ne 3.
Pemenne OKCIICPUMCHTAJIBHBIX
3ama4 o teme "KapOoHoBbie
KUCIOTHI. CiioxHbIC dDUphI"

bub6mmoreka [{OK
https://m.edsoo.ru/486671fb

71

Kupsl: ctpoenue, pusnueckue
Y XUMHYECKHE CBOMCTBA
(runpoinus)

bubmnoreka [IOK
https://m.edsoo.ru/al9¢5b98

72

Oco0eHHOCTH CBOHCTB KHPOB,
COJEPKALIUX OCTaTKH
HENPEEIbHbBIX KUPHBIX
KHCIIOT. JKuphl B Ipupoze

bubmuoreka [JOK
https://m.edsoo.ru/b0331922

73

Mpiia Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
Morolee aeiictue. [lonstue o
CUHTETHYECKUX MOIOIITUX
cpeactBax (CMC)

bubmuoreka [JOK
https://m.edsoo.ru/3¢566565

74

I'eneTnueckas CBA3b

bu6mmoreka [JOK
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YTJIIEBOAOPOAOB U
KHCJIOPOACOACPIKAIINUX
OpTraHUYCCKUX BCUICCTB

https://m.eds00.ru/56790c96

Pacuétbl o ypaBHEHUIM

75 .
XUMHYECKUX PEaKIui

76 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepucTuKa

77 YTJIEBOJIOB U Kiaccuukarus bu6mmorexa [IOK
yIJIEBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJINCAXAPHUIBI)

Monocaxapuibl: (U3UUECKUE
78 CBOMCTBA If Haxon%) eHHE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
IpUpoJIe
[IpuMeHeHue IIII0KO3bI, €€

79 3HAYCHUE B bubmoreka [JOK
JKU3HEACATEIBHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapunpl: caxaposa,

20 MaJIbTO3a U JJaKTO3Aa. bubmuoreka [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
pUMEHEHUE AUCcCaXapuI0B
[Tonucaxapupl: CTpOCHUE

21 MaKpOMOJIEKYJ, pU3NUECKHe U bubmuoreka [JOK

XUMHNYCCKHUC CBOﬁCTBa,
IMPUMCHCHUC

https://m.edsoo.ru/72a04508
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[TonsiTue 06 HNCKYCCTBCHHBIX

bu6mmoreka [IOK

82
BOJIOKHAX https://m.eds00.1u/6216e¢766
Pemenue pacdyeTHBIX 33724 HA
23 OIpeJIeJICHUE JIOJN BHIX01a bubmmorexa [IOK
MPOAYKTA PEAKIUUA OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOYKHOTO
CucremaTuszanus 1 0600111eHNE bubnuorexa [JOK
84 .
3HAaHUMU 110 pa3zeny https://m.edsoo.ru/08d4364c
KonTponbhas padota no teme
85 "Kucnopoacoaepxariue Buomiorexa [TOK
pPOACOACPat " https://m.edsoo.ru/42¢6678e
OpTraHUYECKUE COCTMHEHUS
AMUHBI: KTaccuuKarms,
CTPOCHHUE MOJICKYJI, 001Ias
86 (1)(])0 MyJia HsoMeyH;I bubmorexa HOK
pMY 14, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3ndecKue
CBOMCTBA
%7 XUMHUYECKUEe CBOMCTBA bubmuoreka [JOK
anmu(aTUIecKux aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHE AaHWIINHA,
88 0COOEHHOCTH XMMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoObl TTOTyYeHUS U
89 pUMeHEeHNe aTudaTHIECKUX bubmorexa HOK
p https://m.edsoo.ru/eal38763
aMHHOB
90 AMWHOKHUCIOTHI: bu6mmoreka [JOK

HOMEHKJIaTypa ¥ U30MepHus,

https://m.edsoo.ru/d1773e80
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(u3nueckue cBOICTBA.
OtnenbHbIE IPEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA
aAMHHOKHCJIOT, X

91 OHMOJIOrMYECKOE 3HAUECHUE bubmorexa LOK
https://m.edsoo.ru/77df705a
aMuHOKHUCIOT. CHHTE3 U
TUAPOJIN3 TIENTUIOB
0 benku kak npupoiHbIe bubnuorexa [JOK
MOJIMMEPHI; CTPYKTYPBI OCITKOB https://m.eds00.1ru/429e¢9899
bubmmorexa [IOK
93 X €CKHE CBOMCTBA 0EJIKO
MMHHCECKIC CBOHCTB JIKOB https://m.eds00.ru/6237306d
A3oTcoaepxariue
reTEePOIUKINYECKHE
94 coenuHenus. HykienHosnie bubmorexa LOK
A Y https://m.edsoo.1ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Ouosornueckas pojb
[TpakTrueckas padota Ne 4.
Pemenue skcnepuMeHTaIbHBIX
95 3a7a4 110 TeMe bubmorera [JOK
" & https://m.edsoo.ru/8e3¢02d1
A3oTcoaepKalme
OpraHN4ecKue coeIMHeHus"
[IpakTrueckas padota Ne 5.
96 Pemrenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a7a4 1o TeMe ""Pacrio3HaBanue https://m.edsoo.ru/bde3{df6
OPraHUYEeCKUX COCTUHECHUI"
97 KountposbHas paboTa no treme bubnuorexa [JOK
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"A3oTcoaepkaiiue
OpraHuYecKue coeguHeHus"

https://m.edsoo.ru/ce561bc7

OCHOBHBIE TTOHSTHS XUMHH

BBICOKOMOJICKYJISIPHBIX
98 COCIMHEHHH 1 METOIbI UX 1 bubnuorexa LIOK
a A https://m.edsoo.ru/7aa63ebd
CHUHTE3a —TIOJIMMEpHU3aIHsI 1
MTOJIMKOHICHCAIIHS

99 [InacTmaccel. YTunuzamus u 1 bu6mmorexa [IOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242¢0f
DnacToMepbl: HaTypaJlbHbII

100 CHUHTETHYECKHE KayUyKH 1 brbamorexa LOK

YAYKH. https://m.edso0.ru/246103ec
Pesuna
BoulokHa: HatypanbHbIe,

101 HCKYCCTBEHHBIE, ! bu6nuoreka [JOK
cuHTernyeckue. Ilonmumepsr https://m.eds00.ru/5963a601
CIIeIMATFHOTO Ha3HAYCHHUS
[IpaxkTuyeckas padora Ne 6.

102 Pemenue skcriepuMeHTAIBHBIX i bubnuoreka [IOK
3a7a4 no teme "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IJIaCTMAcC ¥ BOJIOKOH"

OBIIEE KOJIMYECTBO YACOB 102

[10 ITIPOTPAMME
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11 KIIACC
N KoanuecTBo yacos DJIeKTPOHHbIE
' undposbie
n/ Tema ypoka KonTpoabnbie I[IpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE
I padoThI padoTbl
pecypcsl
AtoMm. CocTaB aTOMHBIX SIJIED. 1 bubnmnorexa [JOK
XuMudeckui asieMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee
CrpoeHue 31eKTPOHHBIX 000JI04YeK ! bubnunoreka IIOK
aTOMOB, KBAHTOBBIE YHCJIIA https://m.edsoo.ru/b4d9fffa
Knaccudukanus XuMuaeckux ! bubmmorexa [IOK
3JIEMEHTOB (s-, p-, d-, f-371eMeHTBI) https://m.edso0.ru/61294af9
Pacrnipenenenuie 31eKTpOHOB 1O ) bubmmoreka [IOK
ATOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOH(DUTYpAIIUU
aTOMOE BHGMGHTOBCI;S O}CIEOBHOM U 1 bubmorexa LIOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUH
DNEeKTPOHHBIC KOH(UTYpAIH HOHOB. ] bubnmnorexa [JOK
DIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrema
XAMUYECKUX 3yiemeHToB J[. U 1 bubmmorexa [TOK
o . https://m.edsoo.ru/16957¢01
MeneneeBa, CBsA3b C COBPEMEHHOM
TEOPHUEU CTPOCHUS ATOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 1 bubmuorexa [JOK

XUMHNYCCKHUX 3JICMCHTOB U

https://m.edsoo.ru/f8468927
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06pa3yeMBIX HUMHU IIPOCTHIX U
CJIOKHBIX BCUICCTB 110 I'pyIilaMm 1
rnepuoaam

CucreMmaruzanys 1 00001eHe

bu6mmoreka [IOK

pacTBopax

9 .
3HAHUU II0 TEME https://m.edsoo.ru/8fad2942
Bunper xumMuaeckon CBSI3H.
Mexanu3mbl 00pa3oBaHUs
10 KOBaJICHTHOH CBA3U. Bomoponuasa bubmorexa LHOK
' p https://m.edsoo.ru/5a8072af
CBsI3b. MEXMOJIEKYJISIPHBIE
B3aUMOJICUCTBU
BanenTHOCTE U BaJIeHTHEBIE
1 BO3MOYXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2¢ca093
UX TEOMETPUYECKUM CTPOCHUEM
[IpencraBieHust 0 KOMIUIEKCHBIX
12 COCIMHEHMAX . COCTAaB 1 bubmorexa LIOK
’ https://m.edsoo.ru/8c66b12a
HOMEHKJIATypa
BemecTBa MOJIEKYIIIPHOTO U
13 HEMOJICKYJIIPHOTO CTPOEHUS. THUIIbI bubnmnoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
bubmmorexa [JOK
14 [IpencraBnenue 0 KOJIOUIHBIX

https://m.edsoo.ru/da2¢70e4
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Hctunnnie pacTBOPLI: HACBIIICHHBIC

15 Y HEHACBIILIEHHbIE, PACTBOPUMOCTD. bubmorexa HOK
https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 CrniocoObI BhIpa)KeHUSI KOHIICHTPAIUU bubmuoreka [JOK
pacTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3amad ¢ uCmosib30BaHUEM

17 MOHATHI ""MaccoBast 10715 bubmuoreka [JOK
pacTBOpEHHOTO BellecTra', https://m.edsoo.ru/785e0ab4
"MOJIIpHAasi KOHIEHTparus"

13 Knaccudukanmst 1 HOMEHKIaTypa bubnmoreka [JOK
HEOPTaHWYECKNX BENIECCTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anys U 0000IICHIE bubmuorexa [JOK
3HaHUH MO TEME https://m.edsoo.ru/8d2c6a3a
KonTponsHas pabora mo temam
"Crpoenue atoma. Ilepnognuecknii

20 3akoH u [lepuonnueckas cucrema bubnmnorexa [JOK
XAMUYECKUX djiemeHToB /1. Y. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeliecTna.
Mmuoroo6pasue BemiecTs"
Krnaccudukanus XuMruaeckux
peaKkuuii B HEOPraHM4EeCKOM U

)1 OpraHUYeCKON XUMHH. 3aKOH bubnmnorexa [JOK
COXPaHEHUs MACChI BELIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHHUs U MPEBPALICHUS IHEPTUU
PU XUMHUYECKUX PEAKIMSIX

22 TennoBble 3¢ HEKTh XUMUYECKUX bu6muoreka [IOK

peakuuii. TepMOXUMHUUECKUE
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ypaBHEHUS https://m.edsoo.ru/d1db86da
Boruncnenus no ypaBHEeHUsIM
23 XUMUYECKHUX PEaKUUN 1 bubmmorexa IIOK
pealtt https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM ypaBHEHUSIM
CKOpOCTh XUMHUYECKOU peaKinu, eé
24 3aBUCUMOCTB OT Pa3jIMYHbIX
(akropoB. Karanus u kaTanuzatopbl
25 ['omorenHbie 1 reTeporeHHbIe
peakiumn
[IpakTuyeckas padora Ne 1 mo teme
26 "BausiHue pa3auuHbIX (PaKTOpOB HA bubmmorexa LIOK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTb XUMUUYECKOU peakiuu
7 OO6paTtumbie U HEOOpAaTUMBIE bu6mmoteka [IOK
peakuyuy. XMMUYECKOE PAaBHOBECHE https://m.edsoo.ru/30952{9b
[TpakTrueckas padora Ne 2 o Teme
)3 "BnusiHue pa3nu4HbIX (PakTOpoB Ha bubnuotexa [JOK
MIOJIOKEHUE XUMUYECKOT O https://m.edsoo.ru/3bf34el7
paBHOBecuA"
DNEeKTPOIUTHYECKAS UCCOLUALIMS.
29 CunbHbIe U cllabble AIEKTPOIIUTHI brbmmorexa [OK
POJIHTEL https://m.edsoo.ru/5F766bdf
CreneHp AuccoIalu
Honnoe npousseaenue Boapl. Cpema
30 BOJTHBIX EIl)CTBO oB. Bozopo Hblpﬁ buGnnorexa LIOK
pactBopoB. BOAOPOA https://m.eds0o.n/3966¢a89
nokazatenb (pH) pactBopa
31 IMunponus coneit. Peakmuu, bu6mmoreka [IOK

IPOTEKAIOIIUE B PACTBOPAX

https://m.edso0.ru/09d5a9bd
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3JEKTPOJIUTOB
[IpakTrueckas padota Ne 3 mo Teme
32 "XuMudecKre peakiuy B pacTBOpax bu6morexa TIOK
"p t p p https://m.edsoo.ru/2e3daeb0
3JICKTPOJIUTOB
OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC
33 eakuu. BaxkHeie OKUCINTEIN U bubmorexa [JOK
peaiciit. https://m.eds00.1u/56226060
BOCCTAaHOBUTEIHN
34 MeTo/1 371IEKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [IOK
MOHHOT0) OajaHca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmnorexa [JOK
BEIECTB https://m.eds00.ru/93{b97d2
36 Pemenue 3aga4 pa3aumyHbBIX TUTIOB bubmmorexa [TOK
A&t P https://m.edsoo0.ru/5a859d16
37 Pemenue 3aga4 pa3auIHBIX TUTIOB bubmorexa HOK
Aatp https://m.edsoo.ru/5afa265d
Cucremaru3anus U 0000IICHUE
38 3HaAHUM 1Mo Teme "XuMuueckue bubmorexa HOK
" https://m.edsoo.ru/c161eb85
peakiumn
39 KonrponbHas pabora o Teme bubnuoreka [IOK
"Xumunyeckue peakuun" https://m.edsoo.ru/a8a0a930
[TonoxeHrne HEeMETalIIOB B
[Iepuonnueckon cucreme
40 XAMUYECKUX 3yiemeHToB /1. Y. bubnuoreka [JOK

MenzeneeBa 1 0COOEHHOCTH
cTpoeHus ux aroMoB. dusnueckue
CBOMCTBA HEMETAJLJIOB

https://m.edsoo.ru/8ca2dcad
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AJIJ'IOTpOHI/IH HEMCTAJJIOB (Ha

41 npuMepe KUciopoa, cepsl, pocdopa bubmmorexa LHOK
PHUMED poAa, Cepet, P https://m.edsoo.ru/ef92¢91c
U yIieposa)

4 Bonopon: nonyuenue, pusndeckue u bubmuoreka [JOK
XHMHYECKUE CBOMCTBA. [ 'UpuIb https://m.edsoo.ru/0aa8f613
l"anorensl: HaXOXKJIEHUE B PUPOJIE,

43 CrocoObl MoydeHus, pu3ndeckue u bubmorexa HOK

y L https://m.edsoo.ru/4¢223795
XMMHYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxuenmme
44 KHCIIOPOJICOICPKAIINE COSTUHEHUS bubmmorexa [IOK
p p s https://m.edsoo.ru/6b3255¢6
raJOreHOB
JlabopaTopHbIe U TPOMBIIILIICHHBIE

45 CMOCOOBI MOJYYEeHHSI TaJIOTEHOB. bubnmnoreka [JOK
IIpuMeHEeHNE TaIOT€HOB U UX https://m.edsoo.ru/6971aca4
COCMHEHHI
[IpakTuyeckas pabora Ne 4. Pemenue

46 SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubmmorexa [JOK
N P Y A https://m.edsoo.ru/8b26fecd

l"anorenst
Kucnopon: naboparopHsie u
MPOMBIIIICHHBIE CTIOCOOBI
47 NoNy4eHusi, PU3NIECKUE U bubmmorexa [TOK
Y ’ . https://m.edsoo.ru/c8abc36a
XuMuyeckue cporictBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
bu6nuoreka [JOK
48 Okcubl ¥ IEPOKCUABI
g p g https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnmnoreka [JOK




depnepanbHasa paboyvas nporpamma | Xumus. 10—11 knaccol (yrny6neHHbINn

https://m.edsoo.ru/2b6d8b4b

Cepa: HaxOXJeHUE B IPUPOJIE,

50 crocoObl NOTy4YeHUs1, PU3NUECKUE U bubnmorexa LIOK
y L https://m.edsoo.ru/46afac16
XUMHUYECKHUE CBOMCTBA
bu6nmoreka [JOK
51 C
CPOBOAOPOL, CYIbGHLI https://m.edsoo.ru/7¢875999
Kucnoponcoaepxaiue coeuHEHUS
52 cephl gCO6eHHIZ)CTI/I CBOWCTB CEpHOM bubmmorexa [TOK
Pl P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTtruueckas padora Ne 5. Pemenue

53 9KCIIEPUMEHTAIbHBIX 33134 10 TEME bubmmorexa [IOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHHs
A30T: HaxX0XJAEHUE B IPHUPOJIE,

54 CHocoObI OTyUYeHUs], PU3NUYECKUE U bubmmoreka [JOK
XUMHYECKHE CBOIicTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponcoaepsxamue coeTMHEHNS

55 azoTa I())co6eH}II)ocm CBOICTB bubmorexa [IOK

o https://m.edsoo.ru/e2965afe
A30THOM KUCJIOTHI

56 [Ipumenenue azora u ero bub6nuoreka [IOK
COeMHEHUI. A30THBIE y10OpeHus https://m.edsoo.ru/129f5059
®docdop: HaxXOKIACHHE B IPUPOJIE,

57 CHocoObI OMy4YeHUs, PU3NIECKUE U bubnmnorexa [JOK
XxuMu4eckue cBoiictBa. Dochuasl u https://m.edsoo.ru/9a6b43ec
¢bochun

58 Oxcunpl pocdopa, bu6muoreka [IOK
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dochopconepxkarue kucaotel. Comu
(hocdopHOIi KUCTOTHI

https://m.edsoo.ru/c7a2d429

[Ipumenenue dochopa u ero

bubmmorexa [IOK

59
coenuaeH. DochopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue
bu6mmoreka [IOK
60 SKCIEPUMEHTAIBHBIX 3374 110 TEME
https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coenuHeHUS"
VYriepoa: HaX0XACHUE B IPUPOJIE,
AJIOTPOITHBIE MOIU(PUKALINH; bubnmnoreka [JOK
61 .
(bu3mvecKre u XMMHUYECKUE CBOMCTBA, https://m.edsoo.ru/1eb191%¢
pUMEHEHNE
Oxcup yriepoga(ll), oxcun
62 TJie oya(I\If)) F(OJI)LHasI KHCIIOTa U bubmorexa [JOK
y_, poa Y https://m.edsoo.ru/dba58adf
e€ conu
63 Pemienue 3amau pa3nuvHbIX TUIIOB bubmorexa HOK
A&t p https://m.eds00.ru/6029b609
Kpemunii: HaxoxkAeHIE B IIPUPOJIE,
64 05000651 MOJTy4EHUs (pn3p1£efxne u bubmmorexa LIOK
Y o https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOMCTBA
65 Oxkcun xpemuausi(I1V), kpemMHueBas bubmuoreka [JOK
KMCJIOTa, CUIIUKATHI https://m.edsoo.ru/3170e7b1
[IpumeneHnre KpeMHUS U ero bubnuotexa [JOK
66 coequHennii. CTEKII0, eTo https://m.edsoo.ru/393cdac0
[IOJIy4YE€HHE, BUIBI CTEKIa https://m.edsoo.ru/5823cefb
bub OK
67 Pemenue 3aga4 pa3nuyHbIX TUTIOB nosmoreka [

https://m.edsoo.ru/b6241801
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68 Cucremaru3zanus U 0000IICHIE bubnuorexa [JOK
3HaHu# o treme "Hemeramib" https://m.edsoo.ru/6e864db5
69 Kontponbhas pabota no teme bubnuotexa [JOK
"Hemeranmsr" https://m.eds00.ru/d0484¢76
70 AHanu3 pe3yiabTaToB KOHTPOJIBHOMN bubmmoreka [IOK
paboThL, KOPPEKIIKS OINO0K https://m.edsoo.ru/2b7e9510
[TonoxeHnne meTaioB B
[Iepnonnueckoii cucreme
71 XHMUYECKHUX DJIEMEHTOB. bubnuoreka [JOK
Oco6eHHOCTH CTPOCHUS https://m.eds00.ru/9839¢16¢
3JICKTPOHHBIX 000JIOYEK aTOMOB
METaJIIOB
OO0mue puznyeckrue CBOMCTBa
72 MeTaJoB. [IpuMeHeHrne MeTaioB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CmnaBsl MetasuioB. Kopposust bubnmnorexa [JOK
METAJLIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3a1a4 pa3nuvyHbIX TUIIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN PsijT
75 Har ;DI:ceHHﬁ MeTaHJIOI];) O6mue bubmorexa HOK
P s https://m.eds00.ru/94eb377a
CHOCOOBI OJTYYCHHUSI METAJIIOB
76 OO01mas xapakTepucTUKa METaJIoB bubnmnoreka [JOK

[A-rpynne! [leproanueckoi cucTeMsl
XUMUYECKUX IeMeHTOB. Harpuii u
KaJIMi: noJy4YeHue, pusnueckue u

https://m.edsoo.ru/e12¢26b3
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XHUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IMPOCTBIX BCHICCTB U UX COE€IUHEHUI

OO01as xapakTepucTUKa METallIoB
[TA-rpynmnsl [Tepuoanyueckoit
CUCTEMbI XUMUYECKUX SJIEMEHTOB.

77 Maruu u kajapui: moaydyeHue bubnnorexa LIOK
’ Y g https://m.edsoo.ru/7¢3e49c0
(bU3MYEeCKre U XMMHUYECKUE CBOMCTBA,
IPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COEMHEHHI
73 JKéctkocTh BOJIBI M CTTIOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHHS https://m.edsoo.ru/c74bfae9
AnoMuHUI: Nody4YeHue, Gpusnueckue
79 1 XUMHUYECKHE CBOMCTBA bubmorexa [JOK
’ https://m.eds00.ru/0e79b266
pUMEHEHNE
AmMdoTepHBIC CBOMCTBA OKCHIA U
20 TUAPOKCH]IA AJTIOMUHUSI, bubnuoreka [JOK
TAJIPOKCOKOMITIIEKCHI alTFIOMUHUS, UX https://m.edsoo.ru/5d12d318
pUMEHEHNE
81 Pemenue 3ai1ay pa3nuyHbIX TUIIOB
[IpakTuyeckas pabora Ne 7. Pemienue
82 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmorexa HOK
N p Y https://m.edsoo.ru/27a4af43
Mertasibl TJIaBHBIX TOJATPYIIIT
OO6mas xapakTeprucTHKa METAIIIOB
23 no6ounbIx noarpynn (b-rpymm) bubnuorexa [JOK

Ilepuoarueckoil CUCTEMBI
XUMHUYECKUX DIJIEMEHTOB

https://m.edsoo.ru/610d7431
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dusznyueckne U XMuMUUYECKHE CBOMCTBA

84 XpoMa U ero CoOeAUHEHUN, UX bubnmorexa LIOK
p i https://m.edsoo.ru/9911bef3
NpUMEHEHUE
Baxwueiiime coeMHEHUs Maprasiia.
85 Ilepmanranar kanus, ero bubmmorexa ITOK
p > https://m.eds00.ru/039d69¢8
OKHUCIIUTENILHBIE CBOMCTBA
du3nyeckue 1 XUMHYECKHE CBOIICTBA
26 JKeJie3a M €ro COeIMHEHUH. bu6mmoreka [IOK
[Tonydyenue u MpuMEHEHUE CIIJIABOB https://m.edsoo.ru/1b7{8741
)Kenesa
dusndueckue U XUMUYECKHIE CBOMCTBA
87 MeOU U €€ COeIUHEHUI, UX buGnnorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckue U XUMUYECKHUE CBOUCTBA
28 [IMHKA U €T0 COCAMHEHUM, UX bubmmoreka [JOK
IpUMeHeHue. [ HIpOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[IpakTuyeckas pabora Ne 8. Pemenue
bubnuoreka [JOK
89 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME
N | https://m.edsoo.ru/a6e352¢ea
MeTaisl TOOOYHBIX TIOATPYTII
90 Permrenue 3amay pa3InyHBIX THIIOB bubnnorexa LIOK
p https://m.edsoo.ru/a8b83d83
O0001IeHnEe U CUCTEMATH3AIUSA
91 W3YYEHHOI'0 MaTepualia Imo TeMe bubmmorexa LIOK
| M " P https://m.edsoo.ru/e91fe975
MeTtanibsl
92 KonTponbHas pabota mo teme bubnmnoreka [JOK




depnepanbHasa paboyvas nporpamma | Xumus. 10—11 knaccol (yrny6neHHbINn

"Meramib!" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yapTaToB KOHTPOJIbHOMN 1 bubnuorexa [JOK
paboThI, KOPPEKITHS OMNOOK https://m.edsoo.ru/9ebff2fd
Ponws xumun B obecrieueHun
YCTOWYMBOTO Pa3BUTHUS bubmmoreka [IOK
94 1
yenoseuecTBa. [IoHATHE 0 HAYYHBIX https://m.edsoo.ru/080fe1{0
METO/AaX UCCIEA0BAHUS BELIECTB
Hayunbie npuHIUITBEI OpraHUu3alum
95 XMMHUYECKOI0 IPOU3BOCTBA. ! bu6muoreka [IOK
ITpoMbInUIEHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIYYCHHS BXKHEHIITNX BEIIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKpYKaroIlel CpeJibl U ero 1 Bubmiorexa LIOK
py Hen cpe https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBHS
97 XUMUSA U 3J0POBbE YEIOBEKA. 1 bubnmnorexa [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.edso0o.1ru/a6552721
Xumug numy. Poins xumnu B
98 o0ecreyeHny MUIIeBON 1 bubmiorexa LIOK
B https://m edsoo.ru/1£7bShd2
0e30MacHOCTH
99 Kocmernueckue u napdromepHbie ! bubmuorexa [JOK
cpencta. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XHUMHUS B CTPOUTEIBCTBE.
100 Baxwueiiime cTpouTenbHbIE U 1 bruomiorexa LIOK
P https://m.edsoo.ru/61¢69003
KOHCTPYKIIMOHHBIE MaTePHUAITbI
101 XuMUS B CETBCKOM XO35HCTBE. 1 bubmuoreka [JOK
Opranuyeckue 1 MUHEpaJIbHbIE https://m.edsoo.ru/fd39587d
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ynoopeHus

102

Cucremaruzanys 1 00001eHe
3HAHUHU II0 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 10 xnace/ Epemun B.B., Ky3emenko H.E., Tepeaun B.U., [[po3nos
A.A., Jlynun B.B.; noxg penaxuueii Jlynuna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odmiectBo «M3aaTenbcTBO
«IIpocBenieHne»

» Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JlpoznoB A.A., JIyaun
B.B.; nox penakmueit Jlynuna B.B., OOmiecTBo ¢ orpannueHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M31aTenbcTBO

«IIpocseuienue»

METOANYECKUE MATEPUAJIBI JISA YYUTEJIA

1. Xumus. [Inanupyemele pe3ynbtaThl. Cucrema 3aganuid. 10-11 kmaccsr:
nocoOue A yuntenei odmeodpazopar. yupexaeHuii / A. A. Kasepuna, P. I'.
Usanoga, /1. 0. Jobpotun; nox. pen. I'. C. Kopaneoii, O. b. JloruHoBo#. —
M.: [Ipoceemenne. — 2013. — 128 c.

2. Xumus. Temarnueckuit koHTponb. 10-11 knacesi / A. A. KaBepuna, I'. H.
MomnuanoBa, M. I'. Cractuna. — M.: HanimonanbsHoe o6pa3oBanue, 2022. — 160
c. (®I'OC. Tematnueckuii KOHTPOJIBb).

3. Ho6potun /1. FO. KonTponupyromast pyHKITUS IIKOJIBHOTO XUMHUYECKOTO
sKcriepuMenTa // Xumus B mkose. — 2017, — Ne 3.

4. Eppirun 1. I1., lHumkun E. A. MeTtoauka pemieHus 3a1ad no XuMuu: yueo.
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nocobue /i CTYIEHTOB I€Jl. UH-TOB 110 OMOJ. U XUM. crell. — M.:
[Ipoceemenune, 1989. — 176 c.

5. 3notHuKOB D. I'. XuMUYECKHI SKCTIEPUMEHT KaK Cenn(pruIecKuii MEeTo I
o0yuenus // IlepBoe centsaops. —2007. — Ne 24,

6. Momuanosa I'. H., Caactuna M. I'. KonnuecTBeHHBIE OTHOIIICHHS B
XUMUH // Xumus 11 KoaIbHUKOB. — 2020. — Ne 4.

7. Obmas meToanka ooyuenust xumuu B mkojie / P. I'. iBanosa, H. A.
INopomunoga, /1. 1O. Jlo6potun u ap.; mox pea. P. I'. iBarooii. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas akageMusi 0Opa3oBaHUs — yUuTelo). A.A.
Kagepuna, P.I'. IBanoga. I'n. HopmaTuBHas 6a3a XUMHUECKOTO 00pa30BaHUs
B CPEIHEH LIKOJIE.

8.Xumus. Pelenue 3a1annii MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH.

Kak nonmyunts makcuManbsubiil 6amt Ha EI'D: yue6. mocobue / A. A.
Kagepuna,

I'. H. Monuyanosa, H. B. Ceupunenkona, C. B. CraxanoBa. — M.: HTeIeKT-
Lentp, 2015.-216c.

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET
VYpox (POII) https://resh.edu.ru

VYpok (Heopran) https://nsportal.ru

(SKmnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Ipesenranus (Mudoypok) https://infourok.ru
bubmuoteka [{OK https://m.edsoo.ru

[Ipesenrtanus (3Hanmo) https://znanio.ru

Pemry EI'D: https://ege.sdamgia.ru/
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VYpox : https://urok.1sept.ru
VYpoxk, npeserTaruu:https://multiurok.ru
Ypok(DOKCDOP/):https://foxford.ru
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