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MHNOACHUTEJbHASA 3AIINCKA

Pabouast mporpaMma 1o XMMUHM Ha YPOBHE CpeHEro o0IIero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanmu B Poccuiickoii ®Denepanumn»,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (elepanbHOl 00pa3oBaTENbHOW MPOrpaMMbl CPEIHEro OOIIEro
obpazoBanusa(POIl COO), npencraBieHHbIX B DemepaldbHOM TOCYIAPCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yuérom KoHueniuu mnpernogaBaHus ydeOHOro mnpeaMera «XUMHS» B
obpazoBaTtenbHBIX opranm3anusx Poccuiickoii denepannu, peann3yonmx OCHOBHBIE 00pa3oBaTellbHBIC
MIpOrpaMMBbl, 1 OCHOBHBIX MosioykeHui «CTparernn pa3BuTus Bocnutanus B Poccuiickoit dexeparun Ha
nepuof o 2025 roga» (Pacmopsikenue [IpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha YpOBHE YIIIyONEHHOrO M3y4YEeHUS] 3aHMMAaeT BaKHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4Horo oOpasoBaHus ywammxcs 10 kmaccoB. M3ydenue mnpenmera, peannsyeMoe B YCIOBHUSX
i depeHIUPOBaHHOTO, MPOMUIBHOTO O0YYEHHs, MPHU3BAaHO OOECIEYHTh OO0IIE00Pa30BATEILHYIO H
OOIEKYIbTYPHYIO TOJITOTOBKY BBIMTYCKHWUKOB IIKOJBI, HEOOXOAMMYIO JUIS aJalTaldil HX K OBICTPO
MEHSIOUIMMCSl YCIIOBHSIM JKU3HH B COLIMYME, a TaKkKe JJIS MPOJOIDKEHUsT OOydeHHs B OpTaHU3alHix
mpodecCHOHANBHOI0 00pa30BaHusl, B KOTOPBIX XHUMUS SIBJISIETCS. OJJHON M3 MPHOPUTETHBIX JUCIUILIHH.

B nporpamme mo XMMHHM HazHaueHUE MPEAMETa « XUMHS» MOITydaeT MOAPOOHYIO HHTEPIPETAIIUIO
B COOTBETCTBHH C ocHOBomnonaratomumu nonoxeausMu @IOC COO o B3anMo00yCIOBICHHOCTH IIENEH,
COJICp)KAHUS, pe3YyJNbTaTOB OOy4YeHUsT W TpeOOBaHWH K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBHIETENECTBOMTOMYSIBIISTFOTCSICIICTY FOIIU EBBITIOTHIEMBICTIPOT PAMMOUTTOX UM (D YHKITHH :

e HH(DOPMALMOHHO-METOIMYECKAS,  pealn3alsi  KOTOpOi  oOecrieuyuBaeT  TOJyYEHHE
MIPEICTABJICHUS O IENSX, COJEePIKAaHUM, OOIIel cTpaTeruy o0ydeHus, BOCIIUTAHHUS M Pa3BUTHUS
00y4JaronuXxcsi CPEeAICTBAMH MPEMETA, H3Y9aEMOro B PaMKaX KOHKPETHOTO MPOQUIIS;

®  OpraHM3AIMOHHO-IUIAHUPYIOIIAsi, KOTOpas MpeaycMaTpUBAET OIpelelieHre: TMPUHIIHIIOB
CTPYKTYPUPOBAHHUS U IOCIIEN0BATEIBHOCTH U3yUeHHs YU€OHOro MaTepuana, KOJIUYeCTBEeHHBIX
U KaueCTBCHHBIX €ro XapaKTePHCTHK; MOAXOM0B K (OPMHUPOBAHUIO CONEPIKATEINBHONH OCHOBBI
KOHTPOJIS M OLEHKM 00pa30BaTelIbHBIX IOCTHKEHHI OOydaloluxcs B paMKax HTOrOBOM
aTTecTaluy B (pOpMe €AUHOTO rOCyIapCTBEHHOIO 9K3aMEeHa [0 XUMUHL.

[Iporpamma ajist yriiyOJIEHHOIO U3YUYECHUS XMMHH:

® yCTaHABJIMBAcT WHBAapUAHTHOE IIPEAMETHOE COIEpXKaHHUE, 00s3aTelbHOE Ui HU3Y4YCHUs B
paMKax OTAENBHBIX NpouIIeH, IPeayCMaTPUBAET paclpeeleHue U CTPYKTYPUPOBAHHE €T0 110
KJIaccaM, OCHOBHBIM COZEPKaTeIbHBIM JIMHHUSIM/pa3ienaM Kypcea;

e 1arT NpPUMEPHOE paclpeneicHue Y4eOHOro BpEMEHH, PEKOMEHAYEMOro MIJIsi H3y4eHHs
OTZAEIbHBIX TEM;

e [peiyiaraeT NPUMEPHYIO IOCIEN0BATENBHOCTh HM3Y4YEHHUS Y4eOHOro marepuana ¢ y4EToM
JIOTHKH [TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBA3EH;

e 1aéT METOIMYECKYIO MHTEPIpETALUI0 LeNel U 3a1ad MU3ydeHUs IpenMeTra Ha yriryOnEHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX INPHOPUTETOB B CHCTEME CpemHero oolmero oOpa3oBaHUS,
COIEP)KATETIbHOM  XapaKTEPUCTUKH IUIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHHUS  OCHOBHOM
o0pa3oBaTeNbHON  MpOrpaMMBI  CpemHero  obmero  obpa3oBaHus  (JIMYHOCTHBIX,
MeTalpeIMETHBIX, MPEAMETHBIX), a Takke C Y4ETOM OCHOBHBIX BHJIOB  y4eOHO-
[IO3HABATEIbHBIX AEHCTBUN 00Yy4YaIOIIErocs 10 OCBOCHUIO COAEPKAaHU IIpeAMETa.

Ilo BceM Ha3BaHHBIM MO3ULMSIM B NPOrpaMMe 10 XUMHH INPEIYCMOTPEHa HPEEeMCTBEHHOCTh C
o0y4eHHEM XHMMHM Ha YPOBHE OCHOBHOIO oOmiero oOpa3oBaHus. 3a IpelelaMH YyCTaHOBJICHHOU
MPOrpaMMoi 110 XUMHUH 00513aTENbHON (MHBAPUAHTHOM ) COCTABIISIONICH COlepKaHMsI yueOHOro peaMera
«XUMHS» OCTAa€TCsl BO3MOXKHOCTH BBIOOpAa €ro BapHATUBHOM COCTABJIOLIEH, KOTOpas MJOJDKHA
OIIPEIENATHCS B COOTBETCTBUH C HANPaBJIEHHEM KOHKPETHOIO Mpoduiisi 00yyeHusl.

B cootBerctBun ¢ kxonuenryanbHeiMu nonoxkeHussMu GI'OC COO o HazHAYeHHH NOPEIMETOB
0a30Boro u yriayOn€HHOro ypoBHel B cucreme qudQepeHIupoBaHHOrO 00yUYEeHUsI HAa YPOBHE CPEAHEro
obmero oOpa3oBaHMs XHMHUS Ha YpPOBHE YIIyOJEHHOrO W3Yy4YEHHs HANpaBlieH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOMIMM 3TaloM MOIY4YEeHHUSI XUMUYECKOr0 00pa30BaHUsl B PaMKax HM3y4eHHUs



CHEUAILHBIX €CTECTBEHHO-HAYYHBIX M XMMUYECKHMX AMCUHUIUIMH B By3aX M OPraHHM3aLUsX CPEJHEr0
npodeccuoHanbHOro obpasoBaHus. B 3Toil cBsA3M m3ydeHue mnpenmera «XHMHS» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacCIIMpeHHe M YIIyOJeHHWEe TEeOPETUYeCKOW W TPaKTHUECKOH IOArOTOBKH
o0ydJarommMxcsi, BHIOPAaBIIMX ONpPEAEIEHHBIH NPOPUIb OOYyYeHHs, B TOM YHCIE C IEePCIEKTHBON
MOCHEAYIOUIEr0 TMOJAYYEeHUS! XHMHYECKOro oOpa3oBaHMs B OpraHu3alusAx NpogecCHOHaIBHOrO
obpazoBanusi. Hapsiny ¢ atum, B cBere TpeboBannit ®I'OC COO k miaHupyeMbIM pe3ylibTaTaM OCBOCHUS
(denepanbHO 00pa30BaTEIBHON MpPOrpamMMbl CpPEIHEro oOIIero oOpa3oBaHMsI H3YYCHUE MpeaMeTa
«XUMUA OPHUCHTHUPOBAHO TaKXE Ha PpPCIICHHUE 3aJad BOCHOUTAHHMA U COLUAJIIBHOIO pPa3BUTUA
oOyJaronmxcsi, Ha (OPMHUPOBAHUE Yy HUX OOIICHHTEIICKTYaIbHBIX YMEHHUH, YMEHUH pallioHaIU3aIMH
y4eOHOro Tpyna MW OOOOMIEHHBIX CIOCOOOB JICATEIBHOCTH, HWMEIOIIUX MEXKIUCIUTUTMHAPHBIH,
HAAOpPEIMETHBIA XapaKkTep.

CocrapmsroniumMy  nipeiMeTa  «XHMHUS» Ha ypOBHE YIIYONEHHOTO M3YYEHHS  SIBISIOTCS
yriryOnéHHblld Kype — «Opranudeckass XxuMus» [Ipu onpeneneHuu moaxonoB K 0TO0py U CTPYKTYPHOM
OpTaHM3alMY COJIEPKAHUSA ITHX KYpCOB B IPOTrpaMMe 10 XMMHH 32 OCHOBY MPHHATHI osoxenus OI'OC
COO o paznunuusx 6a30BOT0 U YriayOJIEHHOTO YPOBHEH N3yUeHHS MTpeaAMeTa.

OcHoBY cozepkaHHsl KypcoB «OpraHuueckas XHMHUSD» COCTaBIISIET COBOKYITHOCTh MPEIMETHBIX
3HaHUM M YMEHUH, OTHOCALIMXCS K 0a30BOMY YpPOBHIO M3Y4YEHHs INpeaMmera. JTa CHCTeMa 3HaHUM
MoJy4aeT onpeneIéHHOe TeOPETHIEeCKOe JOMOJIHEHHE, MTO3BOJISIFONIEe OCO3HAHHO OCBOUTH CYIIIECTBEHHO
Oonmpimit 00BEM (akTONOTHUEeCKOro Marepuaia. Tak, Ha yriyOIEHHOM YpOBHE HW3y4deHUs IMpeaMera
obecrieueHa BO3MOXKHOCTh 3HAYHMTEILHOTO YBENHUYEHUS 00bEMa 3HAHUM O XMMHYECKUX JJIEMEHTax W
CBOWCTBAX WX COENMHEHUI Ha OCHOBE PACIIMPEHHS U YTITyOJIEHHs MPEICTaBICHNN O CTPOSHUH BEIIECTBa,
XUMUYECKOW CBSI3M M 3aKOHOMEPHOCTSX IPOTEKAaHMsI PEaKIM, PacCMAaTpUBAEMbIX C TOYKH 3pEHUS
XUMUYECKOW KUHETUKH M TEepMOAMHAMUKH. M3yueHume nepuoauueckoro 3akoHa u Ilepmommueckoit
CUCTEMBl ~ XMMHMUYECKHX  3JIEMEHTOB  Oa3upyercss Ha  COBPEMEHHBIX  KBAHTOBOMEXAaHHUYECKUX
MIPEACTaBJIECHUSX O CTPOCHUH aToMa. XUMHUYECKas CBS3b OOBSCHSEICS C TOUKU 3PEHUS PHEPreTUUECKUX
M3MEHEHUH TIpH e€ 00pa30BaHUM U pa3pyIICHNH, a TAKKE C TOUKH 3pECHUS MEXaHU3MOB € 00pa3oBaHUSI.
W3yueHue THUNOB peakiuil IOHONHAETCS (POpMHUpPOBAHMEM MPEICTABICHUN 00 3JIEKTPOXUMHUYECKUX
[poleccax M 3JEKTPOJIM3€ PACIUIaBOB U PAcTBOPOB BeELIECTB. B Kypce OpraHudeckod XUMHM IpU
pPaccMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH COEAMHEHMH yJessiercss oco0oe BHUMAaHUE BoIpocaM 00
NEKTPOHHBIX 3(dexTax, 0 B3aMMHOM BIMSHUHM ATOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKLHUil.

Oco0oe 3HaYeHNE UMEET TO, YTO Ha CONIEpKaHNE KYpPCOB XUMHH yrITyOJIE€HHOTO YPOBHS W3YdEHUS
IUIsL KJIaccoB onpeaenéHHoro npoguis (rI1aBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep AOMOIHEHHH K
o01ell cucreMe NMpEeaIMETHBIX 3HAHWH) OKa3bIBAlOT BIMSHHE CMEXKHBIE IpPEAMETHl. Tak, Hampumep, B
COJIepKaHNH TIPEAMEeTa ISl KIACCOB XHMHUKO-(PU3NYECKOro mpodwist Oomplioe 3HadeHne OyayT MMETh
3JIeMeHTHl yuyeOHoro matepuaia mo obmeil xumuu. [Ipyn u3ydeHun npenmera B JaHHOM Clydae aKLEHT
Oyzer cienaH Ha OOIIHOCTH METOAOB IMO3HAHMS, OOIIHOCTH 3aKOHOB W TEOPUH B XUMHUH U B (H3UKE:
aTOMHO-MOJICKYJISIpHasi Teopusi (MONEKyJsipHasi Teopusi B (DU3MKE), 3aKOHBI COXPaHEHUS MacChl U
9HEPrUH, 3aKOHBI TEPMOJUHAMUKH, IIEKTPOIN3a, IPEICTABICHUS O CTPOCHUH BELIECTB U JPYTrOE.

B TO e Bpems B comepKaHHMU NpeaMera AjIs KIAacCOB XMMMKO-OMOJIOrMYECKOro Mpoduis
OonpIIMi yAenbHBIM Bec OyIdeT HMMETh OpraHddeckas XuMus. B 3ToM cilydae mnpemocTaBisiercs
BO3MOXXHOCTh AJisi Oojee OOCTOSTEIBHOTO PAacCMOTPEHUS XHMHYECKOM OpraHM3aluM KIETKH Kak
OMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOW BXOJIAT, K IPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK
JUNXIBI, OENKH, YIIIeBO/bl, HYKIEHHOBBIE KUCIOTHI U Apyrue. [Ipy 3ToM 3HaHHS O COCTaBe U CBOIMCTBAX
MPEACTaBUTENEH OCHOBHBIX KJIACCOB OPIaHUYECKHX BEILECTB CIIy’KaT OCHOBOH Ul U3y4YEHUS CYIIHOCTH
nporueccoB (OTOCUHTE3A, AbIXaHUS, TUIIEBAPEHUSL.

B muiane ¢opMmupoBaHHMS OCHOB HAy4YHOI'O MHPOBO33PEHMS, OCBOEHMS OOILIEHAyYHBIX METO/IOB
MO3HAHUSI M ONbITa NMPAKTHUYECKOrO NMPUMEHEHUs HAy4YHBIX 3HAHUHA HM3y4eHHE npeaMera «XUMHS» Ha
yriryOnEHHOM YpOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SIX C y4eOHBIMU MpeAMETaMHU, BXOASAIIMMHU B
COCTaB NpenMeTHBIX obnactedl «EcTecTBeHHO-HayuHblE MpenMeTh», «MaTemaTHka U HHQOPMATHKa» U
«Pycckuil A3bIKk 1 TUTEpATYpaX.



[Ipu m3ydyenun yueOHOro mpenmera «XUMHS» Ha YriyONEHHOM YpOBHE Takke, Kak Ha ypOBHE
OCHOBHOTO U cpeaHero oOmero o6Opas3oBaHus (Ha 0a30BOM YpOBHE), 3ajaueil IEpBOCTENEHHOM
3HaYMMOCTH SIBJIACTCS (YOPMHUPOBAHUE OCHOB HAYKH XMMHHU KaK 00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPaKTUYECKON JEeITETbHOCTH YEIOBEKa M OAHOIO M3 KOMIIOHEHTOB MUPOBOH KyNbTyphl. Pemienue stoit
3aa4u Ha YIIyOJ€HHOM YpOBHE M3YUEHHs MPeMETa IPeaoaraeT pealn3alnio TaKuX Helel, Kak:

(dbopMHpOBaHUE TPENCTABICHUN: O MaTepHaJbHOM €AWHCTBE MHpPA, 3aKOHOMEPHOCTSX H
II03HABAEMOCTH SIBJICHUM IIPUPOJABI, O MECTE€ XUMHU B CUCTEME E€CTECTBEHHBIX HAyK U €€
BeNyleld poJii B OOECIICYEHUH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA: B PEIICHUH MpoOiIeM
9KOJIOTUYECKON, HSHEPreTHYECKON W THIIEBOH OE30MacHOCTH, B Pa3BUTUH MEAUIIMHEI,
CO3JJaHMH HOBBIX MaTEpUasoOB, HOBBIX MCTOYHHUKOB DHEPTHH, B OOECIICUCHUHU PALIOHAIBEHOTO
MPUPOAOIIONB30BaHMS, B (HOPMHPOBAHUM MHUPOBO33PEHUS W OOLIel KyJIbTyphl YelOBEKa, a
TaKXKe IKOJIOTHIECKH 0OOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO U TIPUPOJHON CPeJIe;
OCBOCHHUE CHCTEMBI 3HAHMH, JISKAIUX B OCHOBE XMMHUYECKOW COCTABJISAIOLIECH €CTECTBEHHO-
HAyYHOM KapTHHBI Mupa: (yHJAMEHTAIbHBIX TOHSATHH, 3aKOHOB M TEOPUH XHUMUH,
COBPEMEHHBIX IIPEICTABICHUN O CTPOCHUU BEIECTBA HA Pa3HBIX YPOBHSAX — ATOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJMHAMMYECKMX U KUHETHUYECKUX
3aKOHOMEPHOCTAX MPOTEKAHUS XMMUYECKUX PEAKIUI, 0 XUMUYECKOM PABHOBECHM, PACTBOPAX
Y JUCTIEPCHBIX CUCTEMAX, 00 OOIIMX HAYYHBIX IPUHIIUIIAX XUMUYIECKOT O TPOU3BO/ICTBA;
(hopmupoBaHue y OOydYaIONIMXCS OCO3HAHHOTO TOHMMAaHWS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUHN 7151 OOBSCHEHMSI KITFOUEBBIX HJIEH W TIPOOIeM COBPEMEHHON XWMUH, IS
OOBSICHEHNST W TIPOTHO3MPOBAHUS SBJIEHWH, WMEIOIINX €CTeCTBEHHO-HAYUYHYI0 TIPHUPOIY;
IPaMOTHOTO pelieHus PoOiIeM, CBSI3aHHBIX C XMMHUEH, TPOrHO3UPOBAHHS, aHAJIM3a U OIIEHKHU C
MO3HMIIMH DKOJIOTHYECKOH 0e30MacHOCTH TIOCHEACTBUN OBITOBOM W MPOU3BOJCTBEHHOMN
JEeSTETbHOCTH YENOBEKA, CBA3AHHOM C XUMHMYECKHUM IIPOM3BOICTBOM, HCHOIB30BAHUEM U
epepabOTKOM BEIIECTB;

yrityOseHue peacTaBiIeHUuH 0 HayuyHbIX METO/laX O3HAHM, HEOOXOAUMBIX JUI IPUOOPETEHUS
YMEHHUM OpUEHTHPOBAaThCS B MUPE BEILECTB M OOBSICHEHUs] XUMHUYECKUX SIBICHUH, UMEIOLIUX
MECTO B IPUPOJE, B IPAKTHUECKON JEATENBHOCTH U TOBCEIHEBHON KU3HHU.

B muane peanm3anuM NEpBOOYEPEAHBIX BOCIUTATENBHBIX M PAa3BUBAIOMIMX (DYHKIUH IETOCTHOMN
CHCTEMBI CpPEAHEro oomero oOpa3oBaHus NpH U3yIEHUH TpeaMeTa «XHUMUs» Ha yriIyOJEHHOM ypOBHE
0c00yI0 aKTyaJTbHOCTh MPUOOPETAIOT TaKHe LENN U 3aa49H, KakK:

BOCIHUTaHHE YOKIEHHOCTH B ITO3HABAEMOCTH SBICHHH HPHUPOIbBI, YBaXEHHS K IIpoLeccy
TBOPYECTBA B 00JIACTH TEOPETHUECKUX U MPUKIIAIHBIX UCCIEAO0BAHNNA B XUMUH, (POPMHUPOBAHNE
MHPOBO33PEHUS, COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pasBUTHE MOTHBALMM K OOYYEHHIO M TII0O3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHHIO HA OCHOBE YCBOCHHMS OOIIEUEITOBEYECKUX [IEHHOCTEH;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, WHTEIUIGKTYAJIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH
oOy4arormmxcs, (OpMHUPOBaHHE Yy HUX CO3HATEIHHOIO OTHOIIEHHS K CaMOOOpa3OBaHUIO U
HENpPEepHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEITHOW MPOdeCCHOHANHHONW M OOIIeCTBEeHHOM
JeATETbHOCTH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3JI0pPOBBIO M MOTPEOHOCTH B 3I0POBOM
o0pase KU3HU;

(dopMupoBaHHE YMEHHWI ¥ HaBBIKOB pasyMHOIO IPHUPOIONONB30BAHUS, PAa3BUTHE
9KOJIOTHYECKOH KYJIBTYphl, NPHOOPETEHUE ONBITa OOUIECTBEHHO-TIONE3HOH HIKOJIOrHYECKOM
JEATETbHOCTH.

OOmee 4nMCI0 YacoB, MPEAYCMOTPEHHBIX IS M3YYCHHS XMMUHU Ha YTIyOJIEHHOM YPOBHE CpEIHEro
obmrero oopazosanus, cocrasiser B 10 knacce — 102 gaca (3 gaca B Hezenro).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHNYecKOil XMMHHM.

[Ipeamer u 3Ha4YeHWE OPraHMYECKOW XWMHUH, MPEACTABICHHE O MHOrooOpa3wH OpTaHUYECKHX
COCIMHEHUM.

DJNeKTpOHHOE CTPOCHHE aToMa YIiiepoAa: OCHOBHOE M BO30YKAEHHOE COCTOSIHUS. BaneHTHBIE
BO3MOKHOCTH aToOMa yriiepoaa. XUMHUYecKasl CBA3b B OpraHMUYECKUX COeNMHEHHIX. TUIbl THOpUAN3alun
aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM CBs3M (OOMEHHBIH M JJOHOPHO-
aKIenTopHbIi). THIbI TIepEeKphIBaHUS aTOMHBIX OpOWTajel, - U 7-CBiA3u. OjuHapHAs, JBOHHAsS W
TpoitHas cBsi3b. CIocOOBI pa3phiBa CBS3eH B MOJIEKYJIaX OpraHn4eckux BeniecTB. [loHsTHE O CBOOOAHOM
paauKae, HyKieohuie u JIEKTpoQuIe.

Teopus cTpoeHust opraHnueckux coeanHeHuit A.M. byTiepoBa u coBpeMeHHbIe PEACTABIEHUS O
CTPYKTYpe MOJNIeKyJ. 3HAu€HHEe TEOPUM CTPOEHMsS] OpraHMYecKHMX COeauHEeHHH. MoJeKkynspHble |
CTpyKTypHBIEe (GopMynbl. CTpYKTypHBIE (QOPMYIBI pPa3IHYHBIX BHJOB: pa3BEPHYTas, COKpaliéHHas,
ckenerHas. M3omepus. Bujpl u3oMepun: CTpyKTypHas, IPOCTPAHCTBEHHAs. DNeKTpoHHBIE d(QdeKTh B
MOJIEKYJIaX OPraHWYECKUX COEJMHEHNH (MHIYKTUBHBIA U ME30MEPHBIH 3(PPEKThI).

[pencrarienue o KiaccupuKaUy OpraHUYecKUX BemecTs. [IoHATHE 0 PYHKIIMOHATBLHOH TPYyTIIIE.
I'omonorus. I'omonormueckne psapl. CucreMaTHdeckas HOMEHKIATypa OPTaHWYECKHUX COeIWHEHHH
(TUPAC) u TpuBHanbHbIC HA3BaHUs OTACTBHBIX MTPEICTABUTENICH.

OcobeHHoCTH W KiIacCH(UKAIUS OpraHUYecKux peakiuil. OKHCIUTENFHO-BOCCTAHOBUTEILHBIC
pEeaKnuyu B OPraHMYECKOW XUMUH.

OKCIepUMEHTalbHblE METOIbl M3Y4YEHHUS BELIECTB M WX IPEBpAIlEHHUH: O3HAKOMJICHHE C
oOpa3laMy OpraHMYEeCKHUX BELIECTB M MAaTe€puajaMM Ha MX OCHOBE, OIBITBl IIO0 IPEBPALIEHUIO
OpPraHMYEeCKUX BEILECTB NPU HAarpeBaHUM (IUIaBJIeHHE, OOYIJIMBAaHME U TIOPEHHE), KOHCTPYUPOBaHHE
MoOJIeJIEN MOJIEKYJI OPTaHUYECKHUX BEILIECTB.

YraeBoaopoasbl.

Ankansl. ['omonormueckuii psim ajkaHoB, oOmiast ¢opmyna, HOMEHKIATypa W HW30MEpPHs.
DNeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOSHIE MOJIEKYJT aKaHOB, SP>-THOPHIM3AINS AaTOMHBIX OpOUTATeit
yriaepona, 6-cBs3b. du3nyueckre CBOMCTBA alIKaHOB.

XUMUYECKAE CBOWCTBA aJKaHOB: PEAKIHHA 3aMEIICHUS, HW30MEpH3aluM, JETHAPUPOBAHMUS,
LIUKIW3alUy, THPOIN3a, KPEKWHra, ropeHus. IIpencrtaBieHue o0 MexXaHM3ME PEaKIHUN paguKalIbHOIO
3aMEIICHNUS.

Haxoxxnenue B mpupoze. CriocoObl MOTy4YeHUs] U IPUMEHEHHE aIKaHOB.

Hukmoankaner. OOmast ¢dopmyna, HOMeHKiIarypa u uzoMmepus. OCOOSHHOCTH CTPOSHHS U
XMMHYECKUX CBOMCTB MaibIX (IIUKJIONPONAH, NUKIO0yTaH) M OOBIYHBIX (LIIMKIIOMEHTAH, IHUKIOTeKCaH)
UKI0anKkaHoB. CIIOCOOBI MTOMyYeHUsI U IPUMEHEHHE [TUKIO0AJIKAHOB.

Ankenpl. ['oMonornueckuil psj ankeHoB, obOmas (opmyna, HOMEHKIATypa. OIEKTPOHHOE H
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJIKEHOB, SP>-THOPHIM3AIs aTOMHBIX OpOUTANell yrieposa, 6- U
n-cBsi3u. CTpyKTypHass M TeoMerpuueckas (Luc-TpaHC-) u3oMepus. Pusnyeckue CBOWCTBA aJIKEHOB.
XUMHYECKHE CBOWCTBA: peakUWU NPUCOCAWHEHUS, 3aMEIICHUS B O-TOJOXKEHHE TpU JBOHHON CBS3H,
nonuMepu3anuy 1 okuciaeHus. [IpaBuimo MapkoBHuKoBa. KauecTBeHHBIE peakIMM Ha JBOWHYIO CBS3b.
CriocoObl OTyYeHHsI 1 IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaganeHoB (CONpsDKEHHbBIC, M30JIMPOBAHHBIC, KYMYIUPOBAHHDLE).
Oco0eHHOCTH 3NEKTPOHHOTO CTPOCHUS M XUMHYECKHX CBOWCTB CONPSDKEHHBIX IUeHoB, 1,2- u 1,4-
npucoeannenue. [loaumepuzanust conpsokEHHBIX aueHOB. CrocoObl MOMy4YEeHUS] W NpPHUMEHEHHE
aJKaJHEHOB.



Ankunel. ['oMonoruyeckuil psaj ankuHOB, oOmas Qopmyma, HOMEHKIAaTypa WM HW30MEpHsl.
DNeKTpOHHOE M POCTPAaHCTBEHHOE CTPOCHHE MOJIEKYJT aJKMHOB, SP-THOpUIM3alUsl aTOMHBIX opOuTaneii
yraepona. @Pusnyeckue CBOWCTBA aJKMHOB. XHUMHMUECKHME CBOWCTBA: pPEAKIMHU IPHUCOEIUHEHMUS,
IVMEpU3allid W TPUMEPU3alH, OKUCIeHHs. KHUCIOTHBIE CBOMCTBAa alKMHOB, MMEIOMIMX KOHLEBYIO
TPOiHYIO CBsi3b. KauecTBeHHBIE peakuuyd Ha TPOHHYIO CBs3b. CHocoObl MONyYeHHS W MpUMEHEHHE
AJIKHOB.

ApomaTuvecKkue YriaeBoAoponabl (apeHbl). ['oMorioruueckwii psia apeHoB, oOmas Qopmyna,
HOMEGHKJIATYpa W H30MEpHUs. OIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJbl OeH3oma.
dusnueckne CBOCTBa apeHOB. XUMUYECKUE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEaKIMU 3aMEIICHUS B
OCH30JLHOM KOJIBIIE M YIJICBOAOPOTHOM paauKaie, PEakiHH MPHUCOCAUHEHHs, OKHUCIECHHE TOMOJIOTOB
OcHzoma. [IpencrapiieHue 00 OPUEHTHUPYIOUIEM JICHCTBHM 3aMECTHTEICH B OCH30JIBHOM KOJBIIC Ha
MpUMepe AJKHIBHBIX PaJUKaNoB, KapOOKCHIBHOM, THAPOKCHILHOH, aMHHO- W HUTPOTPYIIIBI, aTOMOB
ramoreHoB. OCOOEGHHOCTH XWMHUYECKHX CBOHMCTB crupona. [lomumepusanus crupona. CrocoObl
TIOJTy4eHHSI U TPUMEHEHHE apOMaTHYECKUX YTIIEBOJOPOJIOB.

[pupoansriii ra3. [lomytHble HedTsHBIE ra3bl. HedTh n €€ npoucxoxkaenue. KameHHbIH yrons u
nponykTel ero mnepepabotku. CrocoObl mepepaboTKu HepTH: TMEeperoHKa, KPEKWHT (TEepMHYECKHIA,
KaTtanuTuueckuil), pudopmunr, nuponu3. I[IpoaykTel mepepaOOTKH HePTH, WX TPUMEHEHHE B
MPOMBIIIICHHOCTH U B OBITY.

I'enerndeckas CBA3b MEXIY Pa3TUYHBIMH KJIACCAMH YTIIEBOAOPOIOB.

DJEeKTPOHHOE CTPOEHHE TajOreHITPOM3BOAHBIX YIIIEBOIOPOIOB. Peakiiny 3aMerienus rajoreHa Ha
THJIPOKCOTPYIIY, HUTPOTPYIITY, IMAHOTPYIIY, amMuHOrpymmy. JlelcTBHE Ha TIalloreHIpOU3BOHEIC
BOJIHOTO M CIIMPTOBOIO pacTBOpa MENOUYM. B3auMoneicTBue AUTaIOr€HAIKAHOB C MAarHUEM W IIUHKOM.
[lonATHE O METAIUIOOPTAaHNYECKUX COETMHEHMSX. VICTIONb30BaHNE TaJIOTeHIIPOU3BOIHBIX YTIEBOAOPOIOB
B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILLECTB.

DKCIIepUMEHTAJIbHBIE METOJbl M3YYECHHsS BEIIECTB M WX IPEBpAIlCHUI: M3ydeHHe (Gu3ndeckux
CBOJMCTB YIJIEBOZOPOIOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEAKLUIl YIIIEBOAOPOIOB PA3INUHBIX KJIaCCOB
(oOecrBeunBaHMe OpOMHONM MJIM MOIHOM BOXBI, pacTBOpa IIEPMaHraHaTa Kajus, B3aUMOJICHCTBHUE
alleTWJICHa ¢ aMMHAYHBIM PacTBOpoM okcuma cepedpa(l)), kadecTBeHHOe OOHapyKeHHE yriepoja
BOJIOPOJIa B OpPraHMYECKUX BEIIECTBAaX, IOIy4YEHHE 3TUIICHA U M3YUYECHHUE €r0 CBOMCTB, O3HAKOMIIEHHUE C
komneknusamu «Hedts» n «Yroms», ¢ oOpasmamu IuiacTMace, KaydyKOB M PE3MHBI, MOJIEIMPOBAaHUE
MOJIEKYJI YTIIEBOJOPOAOB U raJIOrCHIIPOM3BOAHBIX YITICBOAOPOIOB.

Kuciiopoacoaep:kauue oprannyeckue coeJuHeHHUsl.

[IpenencHple omHOaToMHBIE cUPTHL. CTpoeHWe MONEKyd (Ha MpuMepe MeTaHoja W ATaHOoIa).
l'omonormdeckuit psia, obmas dopmyna, M3oMepusi, HOMEHKIAaTypa W Kiaccupukamus. DOusmdeckue
CBOMCTBa IPEACIBbHBIX OAHOATOMHBIX CIUPTOB. BONOpomHBIE CBSI3M MEXIY MOJIEKYJIAMH CIIUPTOB.
XUMHUYECKHE CBOWCTBA: PEAaKUMU 3aMEIIEHMs, JACTUApaTallid, OKHUCIEHHs, B3aUMOACHCTBHE C
OpPraHMYeCKMMU M HEOPraHMYECKMMHU KHcIoTamu. KauecTBeHHas peakuus Ha OIHOATOMHBIE CIIHPTHI.
JeiicTBre OSTaHONAa W METaHONA Ha OpraHm3M dYenoBeka. (CrmocoObl TONyYeHUS H TPUMEHEHHE
OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIATYpa U u30Mepusi. OcOOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBOUCTB.

MHOroatoMHbl€ CIUPTHI — 3TWICHIJIMKOIb M IunepuH. Pusndeckrue U XUMHUYECKHE CBOMCTBA!
peakuMu 3aMelleHusl, B3aMMOJCHCTBHE C OpPraHWYECKUMH W HEOPTaHWYECKMMM KHCJIOTaMH,
KayeCcTBEHHAass peakUusi Ha MHOrOaTOMHbIE CcHHUPTHL. lIpencraBieHne o MexXaHU3ME pEaKIHH
HyKJIeopMIbHOrO 3aMeleHus. JelicTBrue Ha opraHu3M udenoBeka. CrocoObl MOITYYEHUS U MIPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MONEKYJbl, B3aUMHOE BIHUSHHE THUAPOKCOIPYNIBI W OEH30JBHOrO sijpa.
®dusnueckue cpoicTBa GeHona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (heHona. KadecTBeHHBIE peakiui Ha
¢enon. Tokcnunocts (heHona. CrocoObl nmoxydeHusl U npuMeHeHue ¢enona. denonadopmanbaeruaHas
cMoa.



KapOonumbHble cCOenMHEHUs] — ajbJeTUAbl U KETOHBI. OJIEKTPOHHOE CTPOCHUE KapOOHUIBHOM
rpymnmnsl. 'oMonoruueckue psasl anbJerHIoB U KETOHOB, 00mas ¢popMyiia, H30MepHsl 1 HOMEHKJIATYpa.
®dusuveckrue CBONCTBA AJBJAETHA0B U KETOHOB. XMMHUYECKHE CBOWCTBA aJIbJIETUIOB U KETOHOB: pPEAKLIUU
npucoearHenns. OKHUCICHUE albIerHI0B, KaYeCTBEHHBIE peaky Ha anbAeruipl. CrocoObl MOTydeHHs
Y IPUMEHEHHE aJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE —TpeAeTbHble KapOOHOBBIE KHCIOTHI. (OCOOEHHOCTH CTPOEHHS  MOJEKYJ
KapOOHOBBIX KHCIOT. M3oMepusi u HOMeHKnaTypa. dusndeckre CBOMCTBa OIHOOCHOBHBIX MpENeTbHBIX
KapOOHOBBIX KHCIOT. BomopoaHble CBS3M MEKIy MOJEKyJIaMd KapOOHOBBIX KHCIIOT. XHWMHYECKHE
CBOMCTBA: KHCJIOTHBIE CBOMCTBA, peakUus STEpUPHUKALNNUH, PEAKIHH C YYACTHEM YTIIEBOAOPOTHOTO
paankana. OcoOEHHOCTH CBOMCTB MypaBbMHOHN KUCIOTHL [IoHATHE O MPOU3BOMHBIX KAPOOHOBBIX KHUCIOT
— CcHOXHBIX 3¢pupax. MHOrooopasue KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HENPEICIbHBIX U
apOMAaTUYECKHX KapOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX KHCIOT, THAPOKCHKAPOOHOBBIX  KHCIOT.
[IpencraBuTenu BhICIIMX KapOOHOBBIX KHCIIOT: CTE€APHHOBAs, MAIbMHUTHHOBAsS, OJICMHOBAS, JUHOIEBAS,
JuHONeH08as KUCIOThL. CriocoObI MOTyYeHHs U MPUMEHEHNEe KapOOHOBBIX KHCIIOT.

Cnoxubie a¢upsl. ['omonormdeckuit psg, oOmas ¢dopmyna, H30MepHs M HOMEHKJATypa.
DU3NYECKME U XUMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIION U LIEIOYHOM Cpele.

Kuper. CtpoeHne, Gpu3nueckue U XUMUYECKHE CBOMCTBA KHUPOB: THIPOJIH3 B KUCIOW U MIETOYHON
cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPXKAIIUX OCTATKH HENPEACTbHBIX KHUPHBIX KUCIOT. JKUphl B
MIpHUpO/IE.

Mpbu1a KaK COJM BBICHIMX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JICHCTBHE.

OOmiast xapakTeprcTUKa yriieBoJoB. Knaccudukanus yriieBoJoB (MOHO-, JI- U TIOJHCAXaPHIBI).
MoHocaxapupl: TIIIOK03a, (pPYKTO3a, Tanakro3a, prdo3a, JNe30KcHpnOo3a. du3nueckue CBOWUCTBA H
HaxoxJaenue B npupone. DorocnHTe3. XHMMHYECKHE CBOICTBA TIUIIOKO3BI: PEAKUHUH C Yy4acTUEM
CIIMPTOBBIX U AJbJETUAHON IPYIII, CIIUPTOBOE M MOJIOYHOKHCIIOe OposkeHue. [IpuMeH eHue IiroKo3bl, e€
3HayeHUEe B IHKU3HEHEATENbHOCTH oOpraHusMa. Jlucaxapuisl: caxaposa, MajbTo3a M JAKTO3a.
BoccranapnuBaronye 1 HEBOCCTaHABIMBaOLIME Aucaxapuasl. ['naponus aucaxapunos. Haxoxnenue B
npupozae u npumernenue. Ilonucaxapuisl: kpaxmali, TIIMKOTeH U LeLIono3a. CTpoeHne MakpoOMOJIeKyIl
KpaxMmasa, IJIMKOIeHa U LenIrono3bl. dusndeckue cBoiicTBa Kpaxmajaa M LEJIHJIO3bl. XHMHUYECKHE
CBOMCTBa Kpaxmaja: TMJIpOJU3, KaueCTBEHHAs] peaklys ¢ MOAOM. XMMUYECKUE CBOWCTBA LIEIIIIOJIO3bI:
TUIPONIU3, TOJTyYeHne 3QUpoB 1euitoa03bl. [IoHsaTHEe 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBII
IENK).

OKCIepUMEHTaIbHbIE METOABI U3YUEHHsI BELIECTB M UX IIPEBPALLECHUI: pACTBOPUMOCTD PAa3IUUHBIX
CIMPTOB B BOZE, B3aUMOJEICTBUE 3TaHONA C HATPUEM, OKHMCIEHHE STHJIOBOIO CIHMpTa B albleru] Ha
packan€HHOW MEIOHOM IPOBOJIOKE, OKHMCJIEHHE ATHJIOBOTO CIHMPTAa AWXPOMATOM Kajus (BO3MOXHO
UCIOJIb30BAHME BUAECOMATEPHANIOB), KA4yeCTBEHHBIC PEAKLIUMM HA aIbJeruibl (C THAPOKCHIOM
muammuacepeopa(l) u rumpokcumom  wmemu(ll)), peakiust rmnepuHa ¢ ruapokcuaom  memu(ll),
XUMUYECKHUE CBOMCTBA pacTBOpa YKCYCHOW KHCIOTBI, B3aUMOJCICTBUE pPACTBOpA TIJIOKO3bI C
ruapokcugoM memu(ll), B3amMmomeiicTBie kpaxMana ¢ MOIOM, PEIIeHNEe SKCIIEPUMEHTANBHBIX 3a7ad 110
temaM «CrupTel U GeHomnb, «KapOoHoBbIe KUCIOTEL. CI0KHBIE 3QUPBD).

A30Tcojepkale OpraHuyecKkue coeMHeHusl.

AMHHBI — OpraHM4yecKkue Npou3BoAHbIE amMMmuaka. Kinaccudukanus amMuHOB: anndaTHuecKue U
apoMaTHyYecKHe; NepBUUHBIC, BTOPHUHBIE U TpeTHUHbIe. CTpOoeHHEe MOJIeKyI, o0mIast popmysia, nzoMepus,
HOMEHKJIaTypa U (pu3nyeckue CBOWCTBA. XMUMHYECKOE CBOWCTBA ann(aTHUECKUX AMHHOB: OCHOBHBIE
CBOMCTBA, AJKWIMPOBAHUE, B3aUMOICHCTBHE TIEPBUYHBIX aMUHOB C a30THCTOM kucioroi. Comm
AJIKMJIAMMOHUSI.

AHWIMH — TpeicTaBUTElNb aMUHOB apomaTuyeckoro psnga. CrpoeHue aHuiMHa. B3aumHoe
BIMSHUE TPYNI aTOMOB B MoJeKyjae aHuinHa. OCOOCHHOCTH XWMHUYECKMX CBOMCTB aHWJIMHA.
KauectBennble peakuuu Ha aHWIMH. CrocoObl MONy4deHHsT M NpPUMEHEHHE anugaTuIecKuX aMHHOB.
[lony4yenue aHmIMHA U3 HUTPOOEH30A.



AmuHokucioTel. HomenknaTypa u usomepusi. OTHelbHbIE NPEACTABUTENH O-AMHHOKHCIIOT:
[IMOWH, anaHuH. Du3nueckne CBOWCTBA aMHHOKHCIOT. XHMHYECKHE CBOMCTBA aMHUHOKHCIOT Kak
aM(OTEpHBIX OPTaHUYECKUX COSTMHEHWH, peaKlus MOIMKOHICHCAINH, 00pa30BaHUe MENTHIHON CBS3H.
Buonoruueckoe 3HaueHne aMuHOKUCIIOT. CHHTE3 M THIPOJIN3 TIENTHIOB.

Benku kax mpupomHbsie monuMepsl. [lepBuuHas, BTOpUYHAS M TpPETHYHAs CTPYKTypa OENKOB.
XuMHUECKrEe CBOMCTBA OENKOB: THAPOJIH3, ICHATYpallnsl, KaueCTBEHHbIE PeaKI[uH Ha OeNKy.

OKCIIepUMEHTAIBHBIC METO/BI W3YYCHHUsS BEIISCTB M WX NPEBpAlllCHUIl: pacTBOpEHHE OCNKOB B
BOJC, ACHATYypanus 6CJ'IKOB IIpy Harp€BaHuu, IBETHLIC PCAKIINU Ha 6CHKI/I, PEHICHUEC SKCIICPUMECHTAJIbHBIX
3a7a4 MO TeMaM «A30TcofepiKalllie OpraHuYecKue coequHeHus» U «Pacrno3HaBaHHe OpraHMYECKUX
COCIMHEHUI».

BbicokomoJiekyasipHbIe COeTHHEHHS.

OcHOBHEBIE IIOHATHSA XHUMHHU BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/IfIi MOHOMCED, ImoJImmMmep,
CTPYKTYPHOE 3BEHO, CTElEeHb IOIMMEPU3alNY, CPEAHSs MOJIeKyniapHas macca. OCHOBHBIE METOJBI
CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ — [MoJIMMEpur3alvd U NMOJUKOHACHCA M.

[lonmumepubie Matepuansl. [lmactmaccel (MONMMATHIIEH, TIOJWIIPONUIIEH, TTOJWBUHUIXJIOPHU/,
MOJIMCTUPONI, TOJMMETHIMETaKpUiIaT, TIOJUKapOOHATHI, TMONUATWIEHTepedTanaT). YTWIU3alui W
nepepaboTKa MIacThKa.

OnacToMepsl: HATYpaJbHBIA KaydyK, CHHTETHYEeCKHe Kaydykd (OyTaaMeHOBBIH, XJIOPOIPEHOBBIMH,
W30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypaisHEIE (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCK03a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KalpoH U JIABCaH).

[MonumMepbl cnenuanbHOTO Ha3HaueHWs (TedioH, KeBlap, 3JIEKTPONPOBOJSIINE ITOIUMEPHI,
OunopasnaraeMbie MOJTUMEPHI).

OKCIIeprIMEHTANbHBIE METOAbl HM3y4YeHHs] BEIIECTB W MX IMPEeBpAIICHU: O3HAKOMJICHHE C
oOpasmamMul  TPUPONHBIX M HCKYCCTBEHHBIX  BOJOKOH, ITIACTMacC, Kay4dyKoB, pEIIeHHe
JKCIIEpUMEHTABHBIX 337a4 10 TeMe «Pacro3HaBaHue MJIaCTMACC F BOJIOKOH).

Pacuérnrie 3amaun.

Haxoxnenue MomexymsapHOH (GOpPMyNbl OpraHUYEeCKOTO COCIUHEHHsS] [0 MAacCCOBBIM JOJSIM
3JIEMEHTOB, BXOJISIINX B €r0 COCTaB, HAXOXKJCHHE MOJIEKYIAPHON (POPMYITBI OPraHUIEeCKOr0 COSAMHEHNUS
mo macce (00BEMY) TPOMYKTOB CrOpaHWs, IO KOJWYECTBY BemecTBa (Macce, 00BEMY) MPOMYKTOB
PEaKIy WM UCXOAHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOH (OPMYIIBI OPTaHIMYECKOTO BEIIECTBA Ha
OCHOBE €ro XMMHYECKHX CBOWCTB WJIA CHOCOOOB ITONIyUEHHS, OMpeieNieHre MONMH BBIXOAA MPOIYKTa
PEaKIH OT TEOPETHIECKH BO3MOYKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanmzammsi MeXIpenMeTHBIX CBA3eld NpWM HM3YYeHWH oOpraHudecko xmmmu B 10 Kimacce
OCYIIIECTBIISIETCS Yepe3 MCIIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK M TMOHATHUH,
MIPUHSTHIX B OTACTHHBIX MPEAMETaX eCTECTBEHHO-HAYIHOTO ITUKJIA.

OOmme ecTecTBeHHO-HAy4YHBIC TOHATHS: SBICHHWE, HAaydHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaNM3, CHHTE3, KiIaccu(puKanus, HabIoaeHue, U3MepeHne, IKCIIEPUMEHT, MOJIENb, MOACTHPOBAHHE.

®uznka: maTepus, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJNEKYJa, 3HEPreTUYECKUH YpOBEHb,
BEIIIECTBO, TeJ0, 00hEM, arperaTHOe COCTOSIHHE BelIeCTBa, (PU3NIECKHe BEMUINHBI, NUHUIIBI N3MEPEHUS,
CKOpOCTh, DHEPTHS, Macca.

buonorus: knerka, opraHm3M, OJKocucTeMma, Ouocdepa, MeTaboIu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA W TeTepoTPOMHBIH THUIl MUTaHUS, OpokeHue, (HOTOCUHTE3, NBIXaHUE, OCNKU, YTIEBOJbI,
YKUPBI, HyKIIEMHOBBIE KUCIIOTHI, ()EPMEHTHI.

I'eorpadusi: mose3HpIe HCKOMaeMble, TOTLTHUBO.

TexHONOTH: THINEBBIE TPOAYKTH, OCHOBHI PAIMOHAIBHOTO THUTAHMS, MOIOIINE CPEJCTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUM A ITPOI'PAMMBI 110 XUMUWU HA YI'JIYBJIEHHOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXO0A0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHHS TIpeaMmera «XHMHS» Ha YpOBHE CpenHero oOIero oOpa3oBaHHs BBIIECICHBI CICAYIOIINE
COCTABJISIOIIMEG. OCO3HAHHME OOYYAIOUIMMUCS POCCUHCKON T'pa)IaHCKOW HJISHTHYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHUIO, CaMOCTOSTEILHOCTH M CaMOOIPEACICHUIO; HAJIMYWE MOTHBAMM K OOYYEHHIO;
TOTOBHOCTh M CHOCOOHOCTH OOYYAIOIIUXCS PYKOBOACTBOBAThCS MPHHATHIMU B OOIIECTBE MpaBUIAMH H
HOpMaMH IOBCACHUW A, HAINYNEC ITPAaBOCO3HAHMA, HKOJIOTHYECKON KYJIBTYPbI; CHOCO6HOCTI) CTaBUTH LICJIIN U
CTPOMTDH KU3HCHHBLIC IIJIaHbI.

JIMgHOCTHBIE Pe3yNbTaThl OCBOSHHUsI MpeaMeTa «XHUMHUs OTpaxaroT c(hOPMHPOBAHHOCTH OITBITA
MO3HABATENIbHOM W  MPAaKTUYECKOH  JeATENbHOCTH  O0YyYalolmuxcsi B MPOIECcCe  pealn3aluu
00pa30BaTEeIbHOMN JIEATEILHOCTH.

JIM4HOCTHBIE Pe3yNbTaThl OCBOSHHUsI MpeaMeTa «XHMHUs OTpaxaroT c(hOPMHPOBAHHOCTH OITBITA
MO3HABAaTEIbHOM W TNPAaKTHYECKOH  JIeATENFHOCTH  OOYYalolIMXCS B IPOIECCe  pealln3aliu
00pa3oBaTENbHON IEITENFHOCTH, B TOM YHCIIE B YaCTH!

1) rpa:ka1aHcKOro BOCIUTAHMS

OCO3HaHUs 00YYArOIMMHCS CBOMX KOHCTUTYIIMOHHBIX IPaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
Y TIPaBOIIOPAIKY;

npeaCTaBJICHUA O COUUAJIBHBIX HOPMax U MpaBuiaX MEKINIYHOCTHBIX OTHOIIIEHHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOp‘I@CKOI’I JOCATCIBHOCTU IIPpU CO3AaHUHU yT-Ie6HI)IX ITPOCKTOB,
pellieHnN YIeOHbBIX U MTO3HABATENLHBIX 33]1a4, BBIMONHEHUH XUMHUYECKUX DKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMATh M MPHHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI IPYTUX MpPH
aHaJM3e Pa3InIHBIX BUJIOB YU€OHOH AESTENBbHOCTH;

2) naTPUOTHYECKOT0 BOCTIMTAHHUS:

LIEHHOCTHOT'O OTHOIIEHHS K HICTOPUYECKOMY U HAyYHOMY HaCJIEeIUI0 OTEYeCTBEHHON XHUMHUM;

YBa)KEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUHM W TMPAKTHUECKOTO MPUIOKEHUS XHUMUH,
OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pe3yJabTaT INTENBHBIX HAONONCHUNA, KPOMOTINBBIX
JKCIIEPUMEHTAIBHBIX TTONCKOB, TIOCTOSHHOTO TPYIa YUEHBIX U MTPAKTHKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B TOJYYEHHUU M IIOCIEAYIOIIEM aHann3e WHPOpPMAIMH O
MIePEOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHOW XIMHM;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEICHNUS;

CHOCOOHOCTH OIICHWBATh CHUTYyallid, CBS3aHHBIE C XWMHUYECKHMHU SIBICHUSMH, W TPUHUMATH
OCO3HaHHBIC PEIICHUS, OPHEHTUPYSICh Ha MOPAThHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

TOTOBHOCTH OI[EHHBATh CBOE TIOBENIEHUE U IMOCTYITKA CBOMX TOBApPHUIIEH C ITO3UINI HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM U C YYETOM OCO3HAHHS MOCIIECTBUI ITOCTYIIKOB;

4) GpopMHUPOBAHUSA KYJIbTYPHI 310POBbSI:

MMOHMMAaHWs [EHHOCTeW 370poBoro u Oe3omacHOro oOpas3a IKHW3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY (PU3NYECKOMY U TICUXUIECKOMY 3/I0POBbIO;

COOJIFOJIEHNS TIpaBWIJI OE30MacCHOTO OOpaIleHHs C BEIIeCTBaMU B OBITY, TTOBCEIHEBHON XU3HU, B
TPYAOBOH NIESITETLHOCTH;

MMOHMMAaHUs [IEHHOCTH TPaBUJI WHIUBUAYAIBHOTO M KOJIEKTUBHOTO OE30MacHOrO MOBENEHHS B
CUTYaIUSIX, YTPOXKAIOIIUX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAHUSl TIOCHEJNCTBHUI W HENpPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS  AJKOTOJS,
HApKOTHKOB, KYpEHHS);

5) TpyA0BOro BOCIUTAHUSA:



KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIbCKOM JSSITEIbHOCTH, OOMIECTBEHHO
TI0JIC3HOM, TBOPUYECKOM U APYTUX BUAAX ACITEILHOCTH;

YCTaHOBKHM HAa aKTHBHOE YYaCTHE B PEIICHUHU MPAKTUYECKUX 3a/]a4 COLMAIbHON HaNpaBlIEHHOCTU
(B paMKax CBOEro Kiacca, IIKOJIbI);

HWHTEepeca K MPaKTHUYECKOMY H3y4YeHHUIO NpodeccHil pa3nuyHoro pojaa, B TOM YHCJIE HAa OCHOBE
MPUMCHCHUA NPECAMCTHBIX 3HAHUHU 110 XHUMUH,

YBaXXEHUS K TPYLY, JIOJSAM TPYAA U Pe3yJIbTaTaM TPYLOBOU IEATENbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUAYaJLHOW TpPAeKTOpPHM OOpa3oBaHus, Oymylien
HpO(beCCI/II/I u pcaiu3anun CO6CTBCHHBIX JKHU3HCHHBIX IIJIaHOB C y‘ICTOM JIMYHOCTHBIX HWHTCPCCOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpebHOCTEN 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIUTAHMSI:

9KOJIOTHYECKH 11e1ecO00pa3HOro OTHONICHHS K MPHUPOAE KaK MCTOYHHUKY CYIIECTBOBAaHUS YKU3HU
Ha 3emiie;

IIOHUMaHUusA FHOG&HLHOFO XapaKTepa OSKOJOTrMYCCKHX Hp06f[eM, BIIMSIHUA J3KOHOMUHYCCKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLIMATIBHOU CPEJIbI;

OCO3HAaHUusA HeO6XOILI/IMOCTI/I HCIIOJIb30BaHUA ]Z[OCTI/I)I(GHHFI XUMUN U1 pCIICHUA BOIPOCOB
PaIOHATIBHOTO MTPUPOIOTIONHb30BAHMS;

AKTHBHOI'O HENPUATHS ACUCTBUM, MPUHOCSIINX BpPEA OKpPYKAaroUell NMPUPOAHON cpene, yMEHUus
IIPOrHO3UpPOBaATh He6HaFOHpI/I$ITHBIe OKOJIOTUYECKUE TOCICACTBUA NPCAIIPUHHUMAEMbBIX HeﬁCTBI/Iﬁ u
MIPENOTBpAIIaTh UX;

HaJIM4us pa3BUTOIO 3KOJIOIr'MYCCKOI'0 MBIIIUICHM, KOJIOTHYECKOM KYJBTYPBbI, OIlbITa ACATCIBbHOCTHU
KOJIOTUUECKOMN HaITpaBJICHHOCTH, YMEHUA PYKOBOJACTBOBATHCA MU B HO3HaBaTeHBHOﬁ,
KOMMYHHKaTHBHOﬁ u COHHaHBHOﬁ IIPAKTHKE, CIIOCOOHOCTH | YMCEHUA AKTUBHO IIPOTHUBOCTOATH
HICOTIOTUH XeMOo()OOHH;

7) LeHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKHd M OOIIECTBEHHON
MIPaKTHKH;

MOHUMAaHHUS CIIelM(QUKN XUMUH KaK HayKH, OCO3HAHUS e€ poiid B POPMUPOBAHHN PALMOHAIEHOTO
HayYHOTO MBIIUICHUS, CO3JaHUH LEIOCTHOTO IMPEACTaBICHUS 00 OKPYXKAIOIIeM MHpe KaK O eIMHCTBE
MPUPOIBI M YEIOBEKa, B MO3HAHWU IMPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIIEHWH IPOOJIeM COXPaHEHUS
MIPUPOTHOTO PABHOBECHS,;

yOoexa€HHOCTH B 0CO0OM 3HAYMMOCTH XHMHH Ui COBPEMEHHOM LHBHJIHM3AIMH: B e
TYMaHUCTHYECKOW HAIIPAaBIIEHHOCTH W BYKHON POJIM B CO3/IAaHWU HOBOW 0a3bl MaTepHaIIbHON KyJIbTYPHI, B
pelIeHu TI00ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS HYEINOBEYECTBA — CHIPHEBOW, DHEPTETHYECKOM,
MUIIEBON M SKOJIIOTHYECKON 0E€30ITacHOCTH, B PA3BUTHH MENUITMHBI, O0ECTICUSHUH yCIIOBUH YCIIEITHOTO
TpyZAa U SKOJIOTHYECKH KOM(OPTHOH KU3HH KaXKIOTO YJieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON IPaMOTHOCTHU: MTOHUMAHHS CYIITHOCTH METO/IOB IMIO3HAHUS, UCTIONB3yEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HWCIOJB30BATH IMONydaeMble 3HAHWUA IS aHaIu3a U OOBSICHEHUS
SIBIIGHUI OKPYKAIOIIero MUpa W TPOUCXOASININX B HEM HM3MEHEHWU, YMEHHs JeflaTh O0OCHOBAaHHBIE
3aKJIFOUSHHs] Ha OCHOBE HAYYHBIX (PAKTOB M WMEIOIIMXCS AAHHBIX C IENBI0 MOMYyYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO HCIONb30BaTh XUMHYECKUE 3HAHHS U PEIIeHus NpolieM B
peaNbHBIX KU3HEHHBIX CHTYAIIHSIX;

WHTEpeca K T03HAHUIO0, UCCIIeIOBATENhCKON JAeITehbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO, K aKTHBHOMY
TTOJTyYSHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C JKU3HEHHBIMU TOTPEOHOCTSIMU;

WHTEpeca K 0COOSHHOCTSIM TPpyJa B pa3iIUYHbIX cepax mpodecCHOHaNbHON NesITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIE Pe3yabTaThl OCBOCHHUS MPOrPaMMBbl MO0 XWMHH Ha YPOBHE CPEIAHEro OOIIEero
00pa30BaHUs BKIIIOYAIOT:

3HaYMMbIe U1 (OPMHPOBAHUS  MHPOBO33PCHUS  OOYYAOIIMXCS — MEKIUCIUIUTHHAPHEBIC
(MexnpeaMeTHbIe) OOIIEHAYYHBIC TOHSITHS, OTPAKAIOIIHE I[ETOCTHOCTh HAYYHOW KapTHHBI MHpA |
crerupUKy METOI0B MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIICCTBO, SHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAydHBIH (hakT, MPUHIINI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCIIeI0OBaHKe, HAOIOIeHNE, N3MEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC YydeOHBbIC JeiicTBUSI (IO3HABATeNbHbIE, KOMMYHHKATHBHBIC, DPETYJISITHBHBIC),
obecrieunBarone (opMuUpoBaHue (YHKIIMOHAIBHOH TI'pPaMOTHOCTH M COLMAJIBHONH KOMIICTCHIIUU
00yJaroImxcs;

CIIOCOOHOCTh 00yJarOIIMXCsI HCIIOJIb30BATh OCBOEHHBIE MEKIMCITUTUTHHAPHBIE,
MHPOBO33PCHUYECKUE 3HAHUS U YHHBEPCAJIbHbIC Y4eOHBIC JCHCTBUS B MO3HABATEILHOW M COIMAIbHON
MPaKTHKE.

MeranpeaMeTHbIE — pe3yabTaThl  OTPaXKAlOT  OBJQJICHHE  YHHBEPCAIBHBIMUA  Y4eOHBIMH
IMO3HaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA I[eﬁCTBPIHMH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE AeiiCTBHUSA

1) 6a3oBbIe JJOrHYecKue AelcTBHS:

CaMOCTOSATEIBHO (hOPMYITHPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, PaCCMAaTPUBATh €€ BCECTOPOHHE;

OIIPENENATh 1SN JIEITSIbHOCTH, 3a/aBas mapaMerpbl U KPUTEPUHU HX JOCTHIKCHHSI, COOTHOCHTD
pe3yIbTaThl ACATEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

KCIIOIb30BaTh TP OCBOCHHUM 3HAHUU MPHUEMBI JIOTHYECKOTO MBIIIICHHS: BBIJICIATh XapaKTEePHbIC
MPU3HAKK TOHATHH M YCTaHABJIMBATh MX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS JJIS
00BSICHEHHUS OTHEIBHBIX (DAKTOB W SBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KITaCCU(UKAIIUK BEIIECTB U XMMUYECKUX PEAKIIU;

YCTaHABIMBATH IPUUNHHO-CIICACTBEHHBIC CBSI3U MEKTY N3y9aeMbIMU SIBIICHUSMH,

CTPOUTEL JIOTUYECKUE pacCyXAcHHUs (WHIYKTHBHBIC, ACTYKTUBHBIC, I10 aHAJIOTHH), BBHISBISATH
3aKOHOMEPHOCTH M TIPOTUBOPEYUS B PAacCMATPUBACMBIX SIBIICHUAX, (OPMYIMPOBATH BBIBOABI H
3aKITIOYCHHS;

MIPUMEHATH B TPOIEcCe IMO3HAHUS MCIIONB3YEeMbIe B XUMUN CHMBOJIMYECKUE (3HAKOBBIE) MOECIIH,
peoOpa3oBBIBATh MOJIEIBHBIC MPEACTABICHUS — XHUMHYCCKHH 3HAK (CHMBOJI) JJIEMEHTA, XHMHYCCKas
(hopmyna, ypaBHEHHE XUMHUIECKOW PEAKITNN — NPU PEIISHHH YIeOHBIX TTO3HABATEIBHBIX U MMPAKTHYECKUX
3a/Ja4, IPUMEHATh Ha3BaHHBIC MOJCILHBIC MPEACTABICHHS I BHIIBIICHHS XapaKTEPHBIX IPH3HAKOB
M3y9aeMBbIX BEIIECTB M XUMHUYECKUX PEaKITHil.

2) 6a3oBbIe HCCIeI0BaTEIbCKUE AeliCTBUS:

BIIaJICTH OCHOBaMH METOJIOB HAYIHOTO MO3HAHUS BEIIECTB U XMMHUYECKUX PEaAKIIHIA;

(hopMyIHpOBaTH IETH U 33/1a4¥l UCCIEIOBAHUS, UCTIONB30BATh MTOCTABICHHBIE U CAMOCTOATEIHHO
chopMyIHpOoBaHHBIE BOIPOCHI B KA4eCTBE HMHCTPYMEHTa IIO3HAHWS W OCHOBBI IS (POpMHUpPOBaHUS
TUTIOTE3HI TIO TTPOBEPKE MPABWIHHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,

BIIAJICTh HaBBIKAMH  CaMOCTOATENBHOTO IUIAHWPOBAHWS W  TMPOBENCHHUS  YICHHYECKHX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAONIOMATh 32 XOJOM TIPOIecca, CaMOCTOSTEIhHO
MIPOTHO3UPOBATH €ro pe3yibTaT, POPMYIHPOBATh 0OOOIIEHNS M BHIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH
Pe3yIBTATOB UCCIIEIOBAHMS, COCTABIIATE 0OOCHOBAHHBIN OTYET O MPOJIEIAHHON padoTe;

MIPUOOpETaTh OIBIT YYEHUYECKOH HCCIE0BATENhCKOW W MPOEKTHOW IeATENhbHOCTH, MPOSBIATH
CHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIIeHHs] MPaKTHYECKHX 3ajad,
MIPUMEHEHHIO Pa3InYHBIX METOIOB TTO3HAHU.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHUKAX WHGopMalmu (HAy4HO-TIOMYJIApHAs JHTEpaTypa
XUMHYECKOTO COJIEPIKaHUS, CIIPABOYHEIE ITOCOOUs, pecypchl VHTepHeTa), aHAIM3upoBaTh HH(OPMAITUIO



pa3IMYHBIX BUAOB W (GOpPM MpEACTaBICHHs, KPUTHUYECKH OLECHHBATh €€ JOCTOBEPHOCTh H
HEMPOTHBOPEYHBOCTE;

(hopMyTupOBaTh 3alPOChl U MPUMEHSTH Pa3IMYHbIE METOABI IIPU TIOMCKE U 0TOOpe MH(OpMAaIHH,
HEOOXOJMMOM JUIsl BHIMOJTHEHUS YUeOHBIX 3a7a4 ONpeaeNéHHOro THIIA;

npuoOpeTaTh ONBIT HUCIOIB30BaHUS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX ~TEXHONOTUH |
Pa3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIFHO BBIOMpAaTh ONTHMAIBHYIO (QOpMy TMpeacTaBieHuss HHGOpMAaLUK  (CXEMBI,
rpad¥Ky, qUarpaMMBbl, TaONUIbI, PUCYHKH U JAPYTHE);

HCTIONB30BaTh HAYYHBIA SI3bIK B KauecTBE CPEACTBA MPH padoTe ¢ XMMUYECKOW WH(pOpMaIUen:
MPUMEHSTh MEXKIIpeAMeTHbIe ((pHU3MuecKue H MaTeMaTH4ecKhe) 3HaKHM M CHMBOIBL, (OpMyIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTIAAHOCTH.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁnble HeﬁCTBHﬂ:

3a/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYKIaeMOM TEMbI B XOJI¢ THAJIOra U/WUJIH JUCKYCCHH,
BBICKa3bIBaTh UJIeH, (DOPMYJIUPOBATH CBOU IPEIJIOKEHHUS OTHOCUTEIILHO BBIIOJHEHHUS MTPEIOKEHHON
3a/1a4u;

BBICTYNIATh C NPE3CHTALMEH PE3yJbTATOB IIO3HABATENbHOW JEATEIBHOCTH, IIOJTYYEHHBIX
CaMOCTOSITEIEHO WJIM COBMECTHO CO CBEPCTHHUKAMHU MPH BBITOJHEHHH XHMHYECKOTO JKCIEPHUMEHTa,
MPaKTHIECKOW pabOTHI MO MCCIEIOBAHIIO CBONCTB M3YUaeMBIX BEIIECTB, PEATH3aINH YIeOHOTO MTPOEKTa,
1 GOpMYyITHPOBATH BEIBOMKI IO pe3yIbTaTaM MPOBEIEHHBIX HCCICAOBAHNN MyTEM COTIIACOBAHUS ITO3UITHIA
B XO0JIe 00CYXJIeHUsI 1 0OMEHa MHEHUSMUL.

PerynsiTuBHBIC YHUBeEpPCAJIbHbIE Y4eOHbIe AeiiCcTBUSL:

CaMOCTOSATENBHO JIAHUPOBATh W OCYIIECTBIISITh CBOIO IMO3HABATENBHYIO JIEATEIbHOCTD, OMPEAesis
e€ Lenw W 3aJayd, KOHTPOIMPOBATH M IO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh MpeAaraeMbli
aNTOPUTM JAEHCTBUI TpH BBINIOJHEHWH YYeOHBIX M HCCIIEOBATENbCKUX 3a/ad, BHIOMpaTh Hambolee
3¢ (eKTUBHBIN CcOCO0 WX pemieHHus] ¢ YIETOM TOITYYeHHS HOBBIX 3HAHUHM O BEIIECTBaX M XMMHUYECKHX
peaKIusx;

OCYIIECTBJIATH CAMOKOHTPOJIB ICSATEIFHOCTH Ha OCHOBE CAMOAHAJIM3a M CAMOOIICHKH.

NPEIMETHBIE PE3YJIbTATbI

[IpenmerHbIe pe3yNbTaThl OCBOCHHS MPOTPAMMBI [0 XMMHUH Ha YIITyOJIIEHHOM ypOBHE Ha YpOBHE
cpemHero o0Imero oopa3oBaHus BKIIOYAIOT crieuudeckre Ui yaeOHOoro mpenMera « XuMHsD» HaydHbIC
3HAHMS, YMEHUS M CIIOCOOBI ISUCTBHUI MO OCBOCHHIO, HHTEPIPETAIIMH U IPE0Opa30BaHUIO 3HAHUM, BUIBI
JEATETBHOCTH MO TIOyYEHHIO HOBOT'O 3HAHUS U TIPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YYeOHBIX CHTYAIHSIX,
a TaKKe B pEaJbHBIX J>KU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C XUMHeH. B mporpamme mo Xumum
TpeIMETHBIE PE3YIbTATHI MPEACTABICHBI 10 TOAaM H3YyYeHHUS.

10 KJIACC

Hpe):[MeTHBIe PE3YIbTATBI OCBOCHHUA KypCa «Opl"aHI/I‘{eCKaH XUMUSD OTpaXKaArOT:

C(bOpMI/IPOBaHHOCTB HpeﬂCTaBHeHHﬁZ O MECTC W 3HA4YCHHH OpFaHquCKOﬁ XHUMHHU B CHCTEMC
CCTCCTBCHHBIX HAYK U eé poim B obecrieueHun YCTOIZQHBOFO pa3sBUTHA HYCIOBCUCCTBA B PCHICHHUU
Hp06HCM BKOHOFHQGCKOﬁ, 3H€pF€TH‘{eCKOﬁ n HHH.ICBOﬁ 6630H8.CHOCTI/I, B pa3BUTHU MCIULUHBI, CO3AaHNN



HOBBIX  MaTEepHaJioB, HOBBIX  HCTOYHHKOB  JHEPTUH, B  OOECHEUEHHH  palMOHAJILHOTO
MPUPOAONIONB30BaHNSA, B (OPMHUPOBAHMH MHPOBO33PEHHS M OOIIEH KyJIbTyphl YeNOBEKa, a TaKKe
9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO U IPUPOTHOH cpeie;

BJIaJICHHE CHCTEMON XMMHYECKHX 3HAHHI, KOTOpas BKIIOYACT: OCHOBOIMOJIATAIONINE MOHSATHS —
XUMHUYECKUI 3JIEMEHT, aToM, SApO W DJCKTpPOHHas o0ojiouka aToma, S-, P-, d-aToMHbBIC OpOWTANH,
OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aToMa, TMOpHIM3alMs aTOMHBIX OpOWTaieid, MOH, MOJEKyIa,
BaJICHTHOCTb, JJIEKTPOOTPHIIATENILHOCTh, CTEIEHb OKUCICHHS, XUMHYECKas CBSI3b, MOJb, MOJSpHas
Macca, MOJNAPHBIA OO0BEM, YIIIEpOAHBIA CKeNleT, (QYHKIMOHAIbHAsI TPYINa, pajuKai, CTPYKTypHBIE
¢dbopmynel (pa3BEpHYTHIC, COKpAIEHHBIE, CKEJIETHBIC), M30MEPUsSl CTPYKTYpHAs M MPOCTPAaHCTBEHHAs
(reomeTpuuecKasi, ONTHYECKasl), ©30MEPbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPOJ -
W a3oTconepKalle OpraHUYecKHue COeAWHEHHUs, MOHOMEp, IONIUMMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUST; TEOPHUH, 3aKOHBI (Tleproanyeckuit 3akon Jl. . MenneneeBa, Teopus
CTpOEHHs OpraHmyeckux BemiecTB A. M. ByTnepoBa, 3akOH COXpaHEHUS MacChl BEIIECTB, 3aKOH
COXpaHEHMS W TMPEBPAIlCHUs] SHEPTUU NPU XUMHUYECKHX PEAKIHUIX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHIA
SI3BIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHMSL, JIKAIHe B OCHOBE TOHUMAaHUS IPHYNHHOCTH ¥ CUCTEMHOCTH
XUMUAYECKUX SIBJIICHHI; MPEACTABICHUSI O MEXaHU3Max XHMHYECKHX peaKlIud, TePMOIUHAMUYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTAX WX MPOTEKaHHs, O B3aMMHOM BIIMSHWUH aTOMOB M TPYII aTOMOB B
MoJieKynax (MHIYKTUBHBIM M Me3oMepHbIi 3¢dektsl, opueHtantbll u Il poma); dakronorndeckue
CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYYECHHH U OE30MaCHOM HUCIIOJIb30BAHUN BaXKHEUIIHX OPTaHUYECKHX
BEIIECTB B OBITY W MPAKTHUYECKOH JIEITEIHHOCTH YeIOBeKa, OOINX HAayYHBIX MPHHIUIIAX XUMHYECKOTO
MPOM3BOICTBA (Ha MPUMEpPE MPOU3BOCTBA METaHOa, iepepaboTku HeTH);

c(OPMUPOBAHHOCT, YMEHHI: BBISBISTH XapaKTepHbIC TNPHU3HAKH TOHITHH, YCTaHABIMBATHHX
B3aMMOCBSI3b, HCIIONB30BaTh COOTBETCTBYIONIME TIOHSITHS NP ONMHCAHUM COCTaBa, CTPOCHHSI U CBONCTB
OpraHUYECKUX COCIMHEHUN;

c(hOopMHPOBAaHHOCTh YMCHHI:

WCIONB30BaTh XMMHUYECKYI0 CHMBOJIMKY [UISI COCTABJICHHS MOJIEKYISAPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYIT OpraHUYeCKUX BEIIECTB;

COCTaBJIATh YpPaBHEHHS XUMHYECKHUX PEAKIUHA W PaCKPBIBATh HMX CYIIHOCTH: OKHCIHTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIUH TOCPEJCTBOM COCTABJICHHS DIJICKTPOHHOTO OallaHca S3THUX peakKIui,
peaxiuii HOHHOro OOMeHa ITyTEM COCTABJIEHHUS UX MOTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

M3TOTaBIMBATh MOJENN MOJIEKYJI OPTaHWYECKHX BEHIECTB IS MIUTFOCTPAIMH WX XUMHYECKOTO H
MIPOCTPAHCTBEHHOT O CTPOCHHUS;

chOpMHUPOBAaHHOCTh yMEHHWH: yCTAHABIMBATH NPHUHAIICKHOCTh W3YYEHHBIX OpPTaHUYECKHX
BEIIECTB 10 WX COCTaBy M CTPOEHHUIO K OINpENel€éHHOMY KJacCy/TpyIiie COeAWHEHWH, JaBaTh UM
Ha3BaHus 1o cucremarmyeckoi HomeHkinatype (IUPAC) m mpuBomuTh TpHBHANBHBIC Ha3BaHUS IS
OTHENBHBIX TIPEACTABUTENEH OpPraHWMYECKHUX BEHIeCTB (ITHIIEH, aleTHIIeH, TONYOJd, TJHIEPHH,
STWJICHTIIUKONG, (eHon, QopManpaernn, aneTamblerdi, ameToH, MypaBbHHAs KHCIIOTA, YKCYCHas
KHCJIOTa, CTeapruHOBas, OJNIEMHOBAs, MaJbMHTHHOBAS KUCIIOTHI, TIUIMH, allaHWH, MajbTo3a, (hPYyKTO3a,
AHWIVH, TUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

c(hOpMHUPOBAaHHOCTh YMEHHUS OIPENENATh BUI XUMHYECKON CBS3M B OPTaHWYECKHX COEIWHEHUSX
(xoBayeHTHAs 1 MOHHAS CBSI3b, G- U TT-CBS3b, BOIOPOIHAS CBS3b);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATH ITOJIOKEHUS TEOPUH CTPOSCHHUSI OPTaHWYECKHUX BEHIeCTB A.
M. BytiepoBa [uist 00BsICHEHUS 3aBHCUMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa M CTPOSHHS;

c(hOpMHUPOBAaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOSHHE, (PU3MYECKHE M XHUMHUYECKHE
CBOWCTBA THIMYHBIX TMPEJCTABUTENEH PA3NIMYHBIX KIACCOB OPTraHWYEeCKWX BENIECTB: aJKaHOB,
[UKII0ATIKAHOB, AJIKEHOB, AJKaIMEHOB, AJIKHHOB, aPOMATHYECKUX YTIIEBOIOPOIOB, CIIUPTOB, alibJETHIIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W CIOXHBIX 3(UPOB, KUPOB, HUTPOCOSAWHEHUN W aMHHOB,
AMHHOKHCJIOT, O€JKOB, yriieBOAOB (MOHO-, IU- W MOJHCaXapHIOB), WUIIOCTPHUPOBATH T'€HETHYECKYIO
CBSI3b MEXKAY HUMHM YPaBHEHHMSMHU COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIHH C HCIOJIb30BAHHEM

CTPYKTYPHBIX (hOpMYII;



c(hOPMHUPOBAaHHOCTh YMEHUS TOJTBEPKIATh HAa KOHKPETHBIX TPUMEpPax XapakTep 3aBUCHUMOCTH
PCAKIIMOHHOW CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHI OT KPaTHOCTU M TUIA KOBAJCHTHOW CBS3H (G- U
T-CBSI3H), B3aMMHOT'O BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOPMHUPOBAaHHOCTh YMEHHS XapaKTEPU30BATh HMCTOYHHKHU YTJIICBOJOPOTHOTO CHIPhs (HE(Th,
MPUPONHBIA Ta3, Yrojiib), CIOCOOBI €ro TNepepabOTKHM W MPAKTUYECKOE TNPUMEHEHUE IIPOIYKTOB
nepepadoTKH;

c(hOPMHUPOBAaHHOCTh BIIAJCHUS CHCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX METOJAX MO3HAHMS —
HAOJIOICHUH, HM3MEPEHUHU, MOJCIMPOBAHUH, DKCIIEPHUMEHTE (peaJbHOM M MBICICHHOM) M YMEHHs
MIPUMCHATH 3THU 3HAHUA,

C(bOpMI/IpOBaHHOCTL YMCHUA NPHUMCHATHOCHOBHBLIC OIICpalvn MBICIIUTENEHON JACATCIBHOCTH —
aHaJIM3 W CHHTE3, CPaBHEHHE, OOOOIICHHE, CHUCTEMATH3AIMI0, BBISBJICHUE MPHUYUHHO-CIEACTBEHHBIX
CBsI3eN — JUIsl U3YUYEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIU;

C(i)OpMI/IpOBaHHOCTB YMCHHﬁZ BBISABIISITH B3aMMOCBSI3b XHMMHUYECKHX 3HAHMHM C MOHSATHIMH H
NpEACTaBJICHUAMU JPYIUX CCTCCTBCHHO-HAYYHBIX IMPECIAMETOB IJIA 60nee OCO3HAHHOI'0 ITOHHUMAaHUs
CYUTHOCTH MAaTepUajbHOIO €IWHCTBA MHUPA, UCIOIb30BaTh CUCTEMHbBIC 3HAHUS 0 OPTaHUYECKON XUMUHU
JUTsE OOBSICHEHUS U TIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOILY;

cOPMUPOBAHHOCTh YMEHUH: MPOBOJUTH PACUETHl 1O XMUMHYECKAM (QOpMyJiaM U YpaBHEHHSIM
XUMHYECKHUX PEAKIMHA C HCIONb30BaHUEM (HU3NYECKHX BeMMYMH (Macca, 00BEM Ta30B, KOJIMYECTBO
BEIECTBA), XapaKTEPU3YIOMUX BEMIECTBA C KOJMYECTBEHHON CTOPOHBI: PacUEThl 10 HAXOXKICHHUIO
XUMHUYECKOH q)OpMy.]'II)I BE€IIECTBA IO M3BECTHBIM MAaCCOBBIM JOJIAM XUMHUYCCKUX 3JICMCHTOB, IMPOAYKTaM
CropaHus, TUIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOopMHPOBAaHHOCTh YMEHUW: TIPOTHO3WPOBATH, AHAIW3UPOBATH M OIECHUBATH C ITO3UIIHH
AKOJIOTHYECKOW 0€30MacHOCTH TOCTIEACTBUS OBITOBOM W TPOM3BOJCTBEHHOW IEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOM C mepepaboTKoW BEIIECTB, MCIOIB30BATHIIONYUYEHHBIE 3HAHUA IS MPHHATHS TPAMOTHBIX
pereHwu mpobIeM B CUTYaIHIX, CBI3aHHBIX C XUMUCH;

chOpMHUPOBAaHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUIAHUPOBATH U TPOBOAWTH XWMHUYECKUN
JKCIIEpUMEHT (IMTONydeHHe W W3Y4YEHHE CBOWCTB OPTraHMYECKHWX BEIIECTB, KA4ECTBEHHBIE PEaKIIHH
YTIIEBOIOPO/IOB PA3IMYHBIX KJIACCOB U KHCIOPOACOAEPKAIINX OPTaHWYECKHX BEIIECTB, pelIeHue
IKCMEPUMEHTAIBHBIX 3a/lad TI0 PACIO3HABAHWIO OPTaHWYECKHX BEIECTB) C COOJIOJEHHEM TPaBUI
Oe3omacHOro oOpamieHHs] C BelmeCTBaMH H J1aOOpaTOpPHBIM 00OpyIOBaHHWEM, (OPMYIHPOBATH IIENb
WCCIICJIOBAHMS, TPEACTABIATh B PA3NAYHON (QOpMe pe3yibTaThl SKCIIEPUMEHTa, aHAIM3UpPOBATh U
OLIEHWBATh X JOCTOBEPHOCTE;

c(hOpMHUPOBAaHHOCTH YMEHHIA:

COONIOIaTh TMpaBHWJa JKOJOTHYECKH IIEIECOO00pa3HOro IOBeNeHUS B OBITY H TPYIOBOH
JEeSITETFHOCTH B TIEJISIX COXPAHEHUS CBOETO 3I0POBBSI, OKPYXKAIOIIEH MPHPOTHON Cpepl U JOCTIKEHHUS €
YCTOMYUBOIO Pa3BUTHUS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JIEHCTBHS Ha IKUBBIE OpPTaHU3MBI OINPENEIEHHBIX
OpraHUYeCKUX BELECTB, MOHUMas cMblch nokazartens [IJIK;

aHAM3UPOBATH 11eJIeCO00Pa3HOCTh MPUMEHEHUST OPTAaHMYECKHUX BEIIECTB B MPOMBIIIIEHHOCTH H B
OBITY C TOYKH 3PEHUSI COOTHOIIECHHS PUCK-TIONB3a;

chOPMHUPOBAaHHOCTh ~ YMEHHH:  OCYIIECTBISATH  IIENCHAINPABICHHBIA TIOMCK  XHMHYECKOU
vH(opMaIuy B pa3MYHBIX UCTOYHHMKAX (Hay4YHast ¥ y4eOHO-HaydHas JIUTEpaTypa, CPENCTBA MacCOBOI
nHpopmarun, VHTEpHET W [pyrue), KPUTUYECKH aHAIM3UPOBATH XUMHYECKYH) WH(OPMAIHIO,
riepepabaThIBaTh €€ U UCIIONB30BaTh B COOTBETCTBUH C TIOCTABIICHHON y4eOHOM 3a/1aueid.



TEMATUYECKOE IIVTAHUPOBAHUE

10 KUIACC
KosmnyecTBo4acos DJIeKTPOHHBbIE
Ne HaumenoBanuepasienoB U
(mudgpoBsbie)
n/n TEMIIPOrpaMMbl Bcero KonTpoabHblepadoThI IIpakTnyecknepadoThHI

oOpa3oBaTebHbIEPECYPCHI

Paznen 1.TeopeTnyeckue 0OCHOBBI OPraHU4eCKOi XMMHUHU

IIpenmer oprannyeckoit xumuu. Teopusi

11 CTPOCHHSI OPTaHUYECKHX COSIMHEHUH A. 8 0 0 http://www.cemi.nsu.ru
M. Bytneposa
Hroromnopasueny 8
Paznen 2.YraeBsogopoast
IT — .
2.1 PEICIEHAICYTIICBONOPOIET — QIIKAHEL 5 0 0 http://experiment.edu.ru
IUKIIOATKAHBI
Henpene € yIII€BOJOPOIBL: aJIKe .
2.2 HPCACIBHDIC YITICBOAOPOAPL: AJIECHbL, 14 0 1 http://www.cemi.nsu.ru
QJIKaIUCHBI, ATKUHBI
2.3 ApOMaTHYECKUEYTIEBOIOPOIBI (ApEHBI) 8 0 0 http://experiment.edu.ru
IT .
2.4 PHPOZIHBIC HCTORHUKH YIACBOROPONOB H 4 0 0 http://experiment.edu.ru
ux mepepadboTka
2.5 I"aI0reHpON3BOIHBICYTIICBOIOPOIOB 4 1 0 http://www.cemi.nsu.ru
Uroronopazneny 35
Pazpnen 3.Kucisiopoacoaep:kanueopranniecKuecoeInHeHUs
3.1 Cruptsl. Denon 11 0 1 http://experiment.edu.ru
KapOoHUIIbHBIC COSTUHEHNUS: allbACTUIbI 1
3.2 ketoHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 0 1 http://www.cemi.nsu.ru
a¢upsl. Kupsl
3.3 VrieBoasl 9 1 0
Wroromnopasnemy 41



http://www.cemi.nsu.ru/
http://experiment.edu.ru/
http://www.cemi.nsu.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://www.cemi.nsu.ru/
http://experiment.edu.ru/
http://www.cemi.nsu.ru/

Paznen 4.A30TconepkamneopraHu4ecKnecoeMHEeHu s

4.1 ‘ AMUHBL. AMUHOKUCIIOTHI. benmku 12 ‘ http://experiment.edu.ru
Hroromnopazneny 12
Pa3zpnen S5.BbicokomosieKy/IsipHbIeCOCAUHECHHU S

5.1 ‘ BricokoMoneKkyIsipHbIeCOSANHEHUS 6 ‘ http://www.cemi.nsu.ru
Uroromnopasneny 6
Hassanuemony.is
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME



http://experiment.edu.ru/
http://www.cemi.nsu.ru/

MNOYPOUYHOE INVTAHUPOBAHMUE
10 KJIACC

Ne

n/
n

Temaypoka

KoanyecTrBouacos

Bce
ro

KonTpoabHbiep
a00ThI

IIpakTHUyeckuep
a0oThI

Jaransyu
eHHs

DJIeKTPOHHBbIeH(PPOBBICOOpa3oBaTEJ]

bHBIEpecypchl

Nucrpykrax no Th.IIpenmer u
3HAYE€HUE OPraHNYeCKOW XUMUH,
MIpECTaBIIEHNE O MHOT000pa3uu
OpraHUYeCKUX COCIUHEHUHN

04.09.2023

http://chem.rusolymp.ru

DIIEKTPOHHOE CTPOCHUE aTOMA
yrieposa (OCHOBHOE H
BO30YXIEHHOE COCTOSTHUS).
BasieHTHBIEBO3M0XKHOCTHATOMAYTIIE
pona

05.09.2023

http://chem.rusolymp.ru

Xumuueckasi CBsI3b B OPraHMYECKUX
COCIMHEHUAX. MeXaHU3MbI
00pa30BaHUsI KOBAJICHTHOM CBSI3H,
CIIOCOOBI pa3phiBa CBA3CH

06.09.2023

http://www.cemnet.ru

Teopus cTpoeHns: OpraHMYECKUX
coenuHeHuit A. M. bytneposa

11.09.2023

http://chem.rusolymp.ru

Buier u3omepun: cTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHBIE
3¢ ekt B MONEKyIax
OpraHWYECKUX COeTUHEHHI

12.09.2023

http://www.cemnet.ru

Ipencrasnenue o KIaccupUKAIMU U
CHCTEMaTHYecKasi HOMCHKIIATypa
(ITUPAC) oprannveckux BEIECTB

13.09.2023

http://www.cemnet.ru

Knaccudukamnus peakiuii B

http://chem.rusolymp.ru



http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://www.cemnet.ru/
http://chem.rusolymp.ru/
http://www.cemnet.ru/
http://www.cemnet.ru/
http://chem.rusolymp.ru/

OpraHUYeCcKON XUMUHU

18.09.2023

CucreMmarnsanys 1 o000LIeHNE
3HAHUU 10 TEME

19.09.2023

http://chem.rusolymp.ru

AJNKaHBI: TOMOJIOTHUECKUHN psifl,
o6rias popmMyiia, HOMEHKIATypa U
M30MepHs, IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

20.09.2023

http://chem.rusolymp.ru

10

dusnueckue U XUMHUYECKUE
CBOMCTBA aJIKAaHOB

25.09.2023

http://chem.rusolymp.ru

11

HaxoxneHnue ankaHOB B IPUPOIE.
CriocoObl IOTydeHHs ¥ IPUMEHEHN e
aJIKaHOB

26.09.2023

http://classchem.narod.ru

12

Hukioankansl: oO1iast popmyna,
HOMEHKJIATYpa U H30MEPHS,
0COOCHHOCTH CTPOCHUS U
XUMUYECKUX CBOHCTB, CIIOCOOBI
MOJTyYEHHS U TPUMEHEHUE

27.09.2023

http://classchem.narod.ru

13

Pemienne pacu€THbpIX 3a/1a4 Ha
OIIpEAEIIEHUE MOJIEKYJISIPHOM
(hopMyIIBI OPTaHUYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM ATOMOB
3JIEMEHTOB, BXOJSIINX B €T0 COCTAB.
CucremaTtuzanus u
00001IIeHNe3HAHIITIOTEME

02.10.2023

http://www.cemnet.ru

14

AJKEHBI: TOMOJIOTHYECKUH P,
obrmast popmyIa, HOMEHKIATYpa,
ANIEKTPOHHOE M IPOCTPAHCTBEHHOE
crpoerne Monekysl. CTpyKTypHas v
IIMC-TPaHC-N30MEPHSIATKEHOB

03.10.2023

http://classchem.narod.ru

15

DOU3NIECKNEe U XUMUYECKHIE

http://www.cemi.nsu.ru



http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://classchem.narod.ru/
http://classchem.narod.ru/
http://www.cemnet.ru/
http://classchem.narod.ru/
http://www.cemi.nsu.ru/

CBOICTBA AJIKEHOB.
ITpaBunoMapkoBHHUKOBA

04.10.2023

16

CriocoObl IOTydeHHsI U IPUMEHEHN e
AJIKCHOB

09.10.2023

http://chem.rusolymp.ru

17

[paktudeckas padora Ne 1 o Teme
"[TomyueHue 3TUIIEHA U U3yUYEeHUE
ero cBOMCTB"

10.10.2023

http://chem.rusolymp.ru

18

Pemienne pacu€rHpix 3a1a4 Ha
OIIPEEIIEHNE MOJIEKYJIIPHOM
(hopMyJIbl OPraHUYECKOTO BEIIECTBA

11.10.2023

http://www.cemnet.ru

19

AJKamueHbl: CONpsHKEHHBIC,
M30JIMPOBAHHBIC, KyMYJIHPOBaHHBIC.
OcobeHHOCTH DIIEKTPOHHOTO
CTPOCHHSI

16.10.2023

http://chem.rusolymp.ru

20

XUMHUYECKUECBONCTBACONPSIKEHHBIX
TIVIEHOB

17.10.2023

http://www.cemi.nsu.ru

21

CriocoObI IoTydeHHs ¥ IPUMEHEHN e
aJIKa/INEeHOB

18.10.2023

http://classchem.narod.ru

22

AJKUHBI: TOMOJIOTHYECKUH DAL,
obmast popmyra, HOMEHKIATYpa,
AIEKTPOHHOE W TIPOCTPAHCTBEHHOE
CTpOEHWE MOJIEKYJ, PU3NIECKUE
CBOIiCTBa

23.10.2023

http://www.cemi.nsu.ru

23

XHUMHUYECKUECBOUCTBAAIKHHOB.

24.10.2023

http://www.cemnet.ru

24

KauecTBeHHBIE peakIuy HA
TPOUHYIO CBSI3b

25.10.2023

http://www.cemi.nsu.ru

25

Cnoco0Obl MOJyUCHHU U IPUMCHCHUC
AJIKWHOB

06.11.2023

http://www.cemi.nsu.ru

26

Pemenne 3aaau: paC‘léTLI oo
YPaBHCHUIO XHUMHYCCKOHN peakuuunu

07.11.2023

http://classchem.narod.ru



http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://www.cemnet.ru/
http://chem.rusolymp.ru/
http://www.cemi.nsu.ru/
http://classchem.narod.ru/
http://www.cemi.nsu.ru/
http://www.cemnet.ru/
http://www.cemi.nsu.ru/
http://www.cemi.nsu.ru/
http://classchem.narod.ru/

27

Cucremartusanus 1 00001IeHE
3HAHUH 10 TEME

08.11.2023

http://chem.rusolymp.ru

28

ApeHbI: TOMOJIOTUYECKHUH pA/,
o61iast popmMyiia, HOMEHKIATYpa.
ONEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJ OCH30J1a U
Toyona, uX (PU3NIECKHe CBOWCTBA

13.11.2023

http://chem.rusolymp.ru

29

XUMUYECKUE CBOMCTBA APEHOB:
peaKkuu 3aMenieHus

14.11.2023

http://chem.rusolymp.ru

30

XUMUYECKUE CBOMCTBA APEHOB:
peaKuuy NPUCOECTNHEHHUS,
OKHCJIEHHE TOMOJIOr0B OeH30I1a

15.11.2023

http://chem.rusolymp.ru

31

OC00EHHOCTUXUMUYECKUXCBOMCTBC
THPOIIA.

20.11.2023

http://chem.rusolymp.ru

32

Pemienne pacu€THpIX 3a/1a4 Ha
onpeeeHue MOJIEKYJIApHON
(hopMyIIBI OPTaHUYECKOTO BEIIECTBA

21.11.2023

http://www.cemnet.ru

33

CriocoObI IOTydeHHs ¥ IPUMEHEHU e
apeHoB

22.11.2023

http://chem.rusolymp.ru

34

I'enernueckast CBSA3b MEXIY
Pa3IUYHBIMH KJIacCaMH
YIJIEBOOPOIOB

27.11.2023

http://chem.rusolymp.ru

35

Pacuérel no ypaBHEHUSIM
XUMUYECKUX PEAKLIUN.
Cucremaruzanus 1 00001IeHIE
3HaHUH 1O TeMe

28.11.2023

http://chem.rusolymp.ru

36

[Ipuponnsiii raz. [lomyTHeie
He(TAHBIE Ta3bl

29.11.2023

http://experiment.edu.ru

37

KamenHslit yronb v MpOayKTHI €r0
nepepaboTKu

04.12.2023

http://experiment.edu.ru

38

Hed1b 1 criocoOsb! e€ nmepepaboTKH.

http://experiment.edu.ru



http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://www.cemnet.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/

[IpumeHeHUETTPOAYKTOBIIEPEPAOOTK
nHedTH

05.12.2023

39

I'enernueckast CBA3b MEXKIY
Pa3IMYHBIMU KJIACCAMHU
YIJI1EBOLOPOIOB

06.12.2023

http://www.cemnet.ru

40

l"anorenonpou3BoIHbIE
YTIIEBOIOPOJIOB: 3JIEKTPOHHOE
CTpOEHHE; PeaKLUU 3aMeIlEeHUS
rajoreHa

11.12.2023

http://experiment.edu.ru

41

HelictBue menoveil Ha
raJI0TeHITIPON3BOIHBIC.
BiaumopernicTBue
JUTAJIOT€HAJIKAHOB C MAaTHUEM H
IIMHKOM

12.12.2023

http://experiment.edu.ru

42

Cucrematuzaius 1 0000IIeHIE
3HAHUM MO pa3zeny
"YrneBogoponas!"

13.12.2023

http://experiment.edu.ru

43

KouTponsHas pabora o TemMe
"YrneBogoponas!"

18.12.2023

http://experiment.edu.ru

44

[IpenencHbIE OMHOATOMHBIE CITHPTHI:
TOMOJIOTHYECKUH psif, oOrmas
(hopmyna, cTpoeHrEe MOJIEKYIL,
n30Mepusi, HOMEHKIIaTypa,
KIaccuduKanus, (pu3ndecKe
CBOIiCTBa

19.12.2023

http://www.cemnet.ru

45

XUMHYECKHE CBOMCTBA MPEAETIbHBIX
OZJHOATOMHBIX CIIPTOB

20.12.2023

http://experiment.edu.ru

46

Cnoco0Obl MOJIYUCHHU U IPUMCHCHUC
OAHOATOMHBIX CITUPTOB

25.12.2023

http://experiment.edu.ru

47

IIpocteie 3upsl: HOMEHKIATYpa U
H30MepHs, OCOOCHHOCTH

26.12.2023

http://experiment.edu.ru
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(bI/ISHIIGCKI/IX 1 XMMHYECKHUX CBOMCTB

48

MHOroaTOMHEIE CITUPTHI:
STUJICHTJIUKOJIb U TJIMLEPUH, UX
(pu3HUECKIE U XUMHUYECKHIE
CBOICTBa

27.12.2023

http://experiment.edu.ru

49

CriocoObl OTydeHHsI ¥ IPUMEHEHN e
MHOI'OaTOMHBIX CIIUPTOB

09.01.2024

http://www.cemnet.ru

50

@DeHOoI: CTPOEHUE MOJIEKYIIBI,
(u3nvecKre CBONCTBA.
TokcuuHoCTh(EHOIA

10.01.2024

http://experiment.edu.ru

o1

XHUMHUYECKHECBOMCTBa(EHOIA.

15.01.2024

http://experiment.edu.ru

52

CriocoObl IOTydeHHsI ¥ IPUMEHEHN e
(henoma

16.01.2024

http://experiment.edu.ru

53

[IpakTudeckas pabora Ne 2.
Perenne sxcriepuMeHTaIbHBIX
3agad 1o Teme "CrnupTel ¥ PeHOIbI"

17.01.2024

http://experiment.edu.ru

54

CucreMmatnsanyst 1 0000IIEHNE
3HAHUH 110 TEME

22.01.2024

http://www.cemnet.ru

55

Anbieruisl ¥ KETOHBI: JJIEKTPOHHOE
CTpoeHHe KapOOHMIBHOHN TPYIIIHI;
TOMOJIOTHYECKHE PSAIbI, 00mIast
(hopmyna, n3omepus U
HOMEHKJIaTypa

23.01.2024

http://www.cemi.nsu.ru

56

AJBIEruIbl U KETOHBL: (PU3NYECKre
CBOMCTBA; PEaKIMU TPHCOSTTHEHHS

24.01.2024

http://www.cemi.nsu.ru

57

PeaKLII/II/I OKHUCJICHUA U
Ka4uCCTBCHHBIC pCAaKINU aJIbACTUI0B
1 KCTOHOB

29.01.2024

http://www.cemi.nsu.ru

58

Cnoco0bl MOJIyUCHU: aJIbACTUAOB U
KCTOHOB

30.01.2024

http://www.cemi.nsu.ru



http://experiment.edu.ru/
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http://experiment.edu.ru/
http://experiment.edu.ru/
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59

OHHOOCHOBHLIC mpeaciIbHbIC
Kap6OHOBLIe KHUCJIOTHI, 0COOEHHOCTH
CTPOCHUS UX MOJICKYJI

31.01.2024

60

M3omepust 1 HOMEHKIaTypa
KapOOHOBBIX KHCJIOT, HX
(uznvecKre CBOWCTBA

05.02.2024

http://www.cemnet.ru

61

XHWMHUYECKHE CBOMCTBA MPENEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

06.02.2024

http://www.cemi.nsu.ru

62

OcobeHHOCTH CBOHCTB MypaBbHHOM
KHCI0ThI. MHOr00Opa3ue
KapOOHOBBIX KHCIIOT

07.02.2024

http://www.cemi.nsu.ru

63

OcoO6eHHOCTH CBOMCTB:
Here}IeHBHBIX nu apOMaTI/IT-IeCKI/IX
KapOOHOBBIX, JUKApPOOHOBBIX,
THIPOKCHKaPOOHOBEIX KHCIIOT.
IpeacTaBUTENMBHICITHXKAPOOHOBEI
XKHCIJIOT

12.02.2024

http://www.cemi.nsu.ru

64

ITonsaTue o npon3BOIHBIX
KapOOHOBBIX KHCIIOT

13.02.2024

http://www.cemi.nsu.ru

65

Crioco0b! TOy4eHus ¥ IpUMEHEHN e
KapOOHOBBIX KHCIIOT

14.02.2024

http://www.cemi.nsu.ru

66

CroxxHbIe 2(HUPBI; TOMOJIOTHYECKHI
psn, obmmast popmyIia, U30MepHs ’
HOMEHKJIATypa

19.02.2024

http://www.cemi.nsu.ru

67

dusnyeckne 1 XUMHYECKUE
CBOICTBa 3(hUPOB

20.02.2024

http://www.cemi.nsu.ru

68

Pemenne pacu€THpIX 3a7a4: Mo
YPaBHEHUIO XUMHYECKOH peaKIyy,
Ha ONpeleeHNe MOJIEKYIIPHOH
(hOpMyJIBI OPraHUYECKOTO BEIECTBA

21.02.2024

http://www.cemi.nsu.ru

69

[IpakTuueckas padora Ne 3.

http://www.cemi.nsu.ru
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Pemrenne sxcriepuMeHTaNbHBIX
3aga4 o teme "KapOoHoBbIe
KUACHOTHL. CIoXHBICIPUPHT"

26.02.2024

70

XKupsr: ctpoenne, pusnueckue u
XUMHYECKUE CBOMCTBA (THAPOIIH3)

27.02.2024

http://www.cemi.nsu.ru

71

Oco0eHHOCTH CBOMCTB KHPOB,
coJleprKaluX OCTaTKN
HENPEACIbHBIX )KUPHBIX KHUCJIOT.
Kups! B mpupone

28.02.2024

http://www.cemi.nsu.ru

72

MbIa Kak COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, MX MOIOIIEE
nericteue. Ilonstue o
CHHTETHYECKUX MOFOIINX CPEICTBAX
(CMO)

04.03.2024

http://classchem.narod.ru

73

I'ermernyeckast CBSI3b YTIIEBOIOPOIOB
U KHCIIOPOACOIEPIKAIITIX
OpPTaHUYECKHUX BEIICCTB

05.03.2024

http://chem.rusolymp.ru

74

Pacuérbl no ypaBHEHUSAM
XUMHUYECKUX peaKIui

06.03.2024

http://classchem.narod.ru

75

Cucrematnsanus 1 0000IIEHNE
3HAHUH 110 TEME

11.03.2024

http://classchem.narod.ru

76

OO01mas XxapakTepuCTHKa YTIIEBOIOB
U Kiaccu(UKaIus yrieBoI0B
(MOHO-, TW- ¥ TTONTUCAXapH/IbI)

12.03.2024

http://chem.rusolymp.ru

77

MoHocaxapusl: (pu3ngecKue
CBOMCTBA U HAXOX/ICHUE B IIPUPOJIC

13.03.2024

http://classchem.narod.ru

78

HpI/IMeHeHI/IG TJIFOKO3bI, €€ 3HaYCHHUE
B JXU3HCACATCIIbHOCTHU OPraHu3Ma

18.03.2024

http://chem.rusolymp.ru

79

I[I/Icaxapm[LI: caxapo3a, MaJIbTO3a U
JIaKTO34a. HaXO)I(,[[eHI/IG B IpUpoJC 1
MNPUMCHCHUC IHUCaxXapua0B

19.03.2024

http://chem.rusolymp.ru



http://www.cemi.nsu.ru/
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http://chem.rusolymp.ru/
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80

[lonucaxapuapl: cTpoeHue
MaKpOMOJIEKYII, PU3HUECKUE U

http://chem.rusolymp.ru

. 20.03.2024
XHUMHUYCCKHUEC CBOMCTBA, HpI/IMCHCHI/Ie
[NoHsATHEOONCKYCCTBEHHBIXBOIOKHA
81 http://classchem.narod.ru
X, 03.04.2024 | P
Pemienue pacueTHbIx 3a1a4 Ha
82 ONpCACIICHHE AOTH BEIXOMA http://classchem.narod.ru
MIPOJIYKTa PEAKITUU OT TEOPETUIECCKHU 08.04.2024
BO3MOKHOTO
Cucremarnsa 00o0IIeHIE
83 et 1:4 TSI T http://classchem.narod.ru
3HAHUH 10 pa3aeTy 09.04.2024
KontponbsHas pabora 1o Teme
4 "K http://cl hem.narod.r
8 HCITOPOICOIEPIKAIINE ) 10.04.2024 ttp://classchem.narod.ru
OpPraHUYECKHE COSTUHEHMS
AMUHEBI: KI1acCu(UKAITUS, CTPOCHHUE
6
85 Moeiy, obwaz gopmya, http://classchem.narod.ru
HM30MEpHsl, HOMEHKIIaTypa U 15.04.2024
(hu3mdeckue cBOMCTBA
XHUMHYeCKHEeCBOHCTBAAM (DATHIECK
86 http://chem.rusolymp.ru
AXaMHHOB. 16.04.2024 . ymp
Xumus 10. Mynerumenuitnoe
AHWINH: CTpOSHHE aHWINHA, npuioxkerne K yaeoruky O.C.
87 0COOEHHOCTH XHUMUYECKUX CBOHCTB 17.04.2024 .bubnmoTexa 3MeKTPOHHBIX HATIISTHBIX
aHWJIMHA U noco6uit «Xumus 8-11 knaccsr; 000
«Kupunn u Mebonunit
Cnoco0OsI omy4e CHEHUE
88 1 b1 OTYSICHHIA H [IPUMEHEHH 18.04.2024 | http://classchem.narod.ru
anupaTHIECKUX aMUHOB
AMMHOKHCIIOTBI: HOMEHKIIATypa U
n3oMepus, GU3NUECKUe CBOMCTBA.
89 http://chem.rusolymp.ru
OTtaenbHbIEOPENCTABUTENH O 22.04.2024 F S

AMHUHOKHUCJIOT
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XHUMHUUYECKUE CBOMCTBA
aAMHUHOKHCIIOT, UX OMOJIOrHYECKOE

90 http://classchem.narod.ru
3HayeHne aMuHOKHUCIoT. CuHTE3 U 23.04.2024 P
TUAPOJIU3IIENTHIOB
EGHKI/I KakK IIPpUPOAHBIC ITOJIUMEDPHI,
91 pupolt p http://chem.rusolymp.ru
CTPYKTYPBI OCIIKOB 24.04.2024
92 XHUMHUUECKNECBONCTBAOEIIKOB. http://classchem.narod.ru
26.04.2024
AzoTcoaepkariue
reTepOLMKINYECKAE COETUHEHNS.
93 p http://classchem.narod.ru
HyknenHoBEBIE KHCIIOTHI: COCTaB, 06.05.2024
CTpOCHHE U OMOJIOTUYECKast POJIb
[paktudeckas padora Ne 4.
PemeHHe SKCIICPUMCHTAJIBbHBIX
94 ,,p http://classchem.narod.ru
3aja4 1o Teme "A30Tcoaepikaniue 07.05.2024
OpraHUYeCKHe COCTUHCHUS"
[IpakTudeckas pabora Ne 5.
Pemenne sxcnepruMeHTaTbEHBIX
95 http://classchem.narod.ru
3a1a4 1o reMe "Pacrno3HaBanue 08.05.2024
OpPraHUYECCKUX COCTUHEHNH"
KouTtponsHas paboTa o Teme
96 " A30TCOoepKAIIIE OPTaHUYECKUE http://classchem.narod.ru
ACPaLipe op 13.05.2024 | P
COEIMHEHUS
OCHOBHBIE MTOHATUS XUMUHA Xumus 10. MynsTumenuiinoe
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN npuiokerne K yaeoruky O.C.
97 1 METOJBI UX CUHTE3A — .bubnmorexa MEeKTPOHHBIX HATIISTHBIX
14.05.2024 .
MOJIMMEPHU3ALIMS U nocobuit «Xumus §-11 kmaccer; OO0
HOJIUKOHIEHCAIIUS «Kupunn u Mebonunit
IImact™Maccel. YTunuzanus u
98 H http://classchem.narod.ru
repepaboTKa ImiacTuKa 15.05.2024
99 DnacToMepsl: HaTypaIbHBIN http://classchem.narod.ru
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CUHTETUYECKHE KayuyKu. Pe3nHa
Bonoxkna:

HaTypaJIbHBIE, UICKYCCTBEHHBIE,
cuHTerndeckue.llonmumepsl
CIEIUAIbHOIO Ha3HAYEHUS.

17.05.2024

[TpomexxyTounasarrectaus. Kontp

100 1 http://classchem.narod.ru
oJbHasipabora . 20.05.2024 D
[IpakTuueckas pabora Ne 6.
PeIHeHI/Ie SKCHepI/IMeHTaHBHI)IX
101 1 http://classchem.narod.ru
3a1a4 mo teme "Pacno3HaBanue 21.05.2024 P
MJIaCTMACC U BOJIOKOH"
Xumus 10. MyasTUMeTniHOE
O000111eHNE U CUCTEMATH3ALIHAS
npuinoxenne K yaeounky O.C.
M3Y4YEHHOT0 MaTepuaja 1o TeMe
102 " BLICOKOMOIE . 1 99 05.2024 .bubnuoreka 37eKTPOHHBIX HAIJISIHBIX
BICOKOM KYJISIPDHBI . .
J,]' P nocobuit «Xumus 8-11 knaccer; OO0
COEIMHEHUS .
«Kupumn u Mebonuit
OBIIEE KOJIMYECTBO YACOB I10 102

I[MTPOI'PAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 10 knacc/ Epemun B.B., Ky3semenko H.E., Tepenun B.U., [lpo3nos A.A., Jlynun B.B.;
non penakiueit Jlynuna B.B., O01iecTBo ¢ orpaHU4YeHHON OTBETCTBEHHOCTHIO «JIPODAY;

AxtmonepHoe obrmiectBo «M3narensctBo «IIpocBerieHue»

METOANYECKUE MATEPHAJIBI AJIS1 YUUTEJIS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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