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IHHOACHUTEJBHAA 3AIINCKA

Paboyas nporpamma 1o XMMHUU Ha YpOBHE CpeAHEro oduiero oopa3zoBaHus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS (efepaibHOW 00pa30BaTEbHOM MPOTPaMMBI CPEAHETO OOIIEro
obpazoBanusi(POIl COO), mpencraBneHHbIX B DenepaibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus y4eOHOTO TmpeaMmera «XUMHS» B
oOpasoBarenbHbIX opraHuzamnusax Poccuiickorn deneparuu, pean3yrIMX OCHOBHBIE 00pa30oBaTEIbHBIC
MPOTPaMMbl, U OCHOBHBIX MOJ0XeHUN «CTparerun pa3BUTHs Bocnutanus B Poccuiickoin denepannu Ha
nepuon 1o 2025 rona» (Pacnopsixenue IIpasutenscrea PO ot 29.05. 2015 Ne 996 - p.).

XvMUs Ha YpPOBHE YIIIyONEHHOTO W3YYEHHUs 3aHMMAeT Ba)KHOE MECTO B CHCTEME eCTECTBEHHO-
HaygHoro oOpaszoBanms ydammxcs 10-11 kmaccoB. M3ydeHue mpemmera, peann3zyeMoe B YCIOBHSIX
nuddepeHIMpoOBaHHOTO, MPOGUILHOTO O0y4YeHHUs, MPU3BAHO OOECIEUNUTh OO0IIEC00pPa30BATEIBLHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJBI, HEOOXOMUMYIO IS aJanTalud UX K OBICTPO
MEHSIOLTUMCST YCIIOBUSIM JKM3HU B COLIMYME, a TaKKe JJsl MPOJOJDKEHUS OOYYeHHS B OpraHHM3aIUsX
npodeccuoHanbHOr0 00pa30BaHus, B KOTOPBIX XUMUS SIBISETCS OJHON U3 MPUOPUTETHBIX TUCIUILINH.

B nmporpamMmMe o xumMuu HazHaueHUE MTpeIMeTa « XUMHUS MOIydaeT MoAPOOHYI0 HHTEPIIPETALIMIO B
COOTBETCTBUU ¢ ocHoBomonaratommmu nonoxkeHusmMu @I'OC COO o B3anMo0OYCIOBIEHHOCTH IIETEH,
CONIEpKaHUsl, pE3yNbTaTOB OOy4YeHHss U TpeOOBaHWUI K YPOBHIO TMOATOTOBKH BBIMTYCKHHKOB.
CBHIETENHCTBOM TOMY SIBJISIIOTCS CJIEYIOIIME BHITOIHEMbIE TPOrPaMMOil 10 XUMUN (QYHKIIUU:

e uHQOpPMAIIMOHHO-METOIWYECKasi,  peaju3anus  KOTOpol  obecrneyuBaeT  IOJydyeHUE
MPEJICTABICHUSI O LIEJSAX, COJACpKAHUM, OOIIe cTpaTeruu OO0y4deHHs, BOCIIMTAHUS U Pa3BUTHS
o0y4aromuxcs CpeCTBAMH MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO pouiis;

® OpraHW3alMOHHO-TUTAHUPYIOMIAsl, KOTOpas MpeAyCMaTpHUBAaeT OMpeelieHHue: IPHUHIIUIIOB
CTPYKTYPUPOBAHUS M TOCITENOBATEILHOCTH U3YUYE€HUs Y4eOHOTO MaTepuaia, KOJIUYECTBEHHBIX
U KA4YEeCTBEHHBIX €r0 XapaKTEPUCTHUK; MOIXO0J0B K (DOPMHUPOBAHHIO COACPKATEITHLHOW OCHOBBI
KOHTPOJISI U OILEHKH OOpa30BATENbHBIX JOCTIDKEHUH OOyJarommMXcs B paMKax HMTOTOBOM
aTTecTaluuu B (hopMe €AMHOTO TOCYIapCTBEHHOT'O AK3aMEHa M0 XUMUH.

[Tporpamma asist yrinyOJI€HHOTO U3Yy4EHUST XUMUHU:

¢ YCTaHABIMBACT WHBAPHAHTHOE TPEIMETHOE COJCpXKaHUE, OO0s3aTeNIbHOE ISl HM3y4eHUs B
pamMKax OTAETbHBIX Mpoduiiel, mpeaycMaTpuBaeT pacupeaesieHue U CTPYKTYPHUPOBAHUE €ro 10
KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSAM/pa3esiaM Kypca;

e J1aéT NpHUMEpPHOE pacmpeleleHue Y4eOHOrO BpPEMEHH, PEKOMEHAYEMOro i H3y4eHHUs
OTJICTBHBIX TEM;

e [peasiaraeT NPUMEPHYIO TIOCIEIOBATEIbHOCTh H3Y4YeHHsI y4eOHOro marepuaia C y4E€ToM
JIOTUKU TTOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

e aéT METOJIMYECKYI0 MHTEpIpeTalHio Lejel M 3a1ad M3ydeHUs MIpeaMeTa Ha yriayOnéHHOM
YpOBHE C Y4ETOM COBPEMEHHBIX MNPUOPUTETOB B CHCTEME CpEIHEro o0Iero oodpa3zoBaHuS,
COJIep)KaTeNbHOW  XapaKTePUCTHKH  IUIAHUPYEMBIX  pPE3Yy/lIbTaTOB  OCBOEHHUS  OCHOBHOI
o0pa3oBaTeNbHON  TPOrpaMMbl  CPETHETO obmero  oOpa3oBaHusi  (JTMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX ), a TAKXKE C yYETOM OCHOBHBIX BUIOB Y4€OHO-IT03HABATEIHHBIX
JEHCTBUI 00yJaronierocst o OCBOSHUIO COJIEPIKaHUs MTPeIMeTa.

[To BceM Ha3BaHHBIM MO3ULHKSAM B MpPOTpamMMe O XUMHUHU MPEAYCMOTpPEHA MPEEMCTBEHHOCThH C

o0ydyeHHEM XUMHUH Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUsA. 3a TpenejaMd yCTaHOBJICHHOU
IPOrPaMMOi 10 XUMHH 00s3aTeNIbHON (MHBAPUAHTHOMN ) COCTABIISIFOIICH COIep KaHUs yIeOHOTO MpeaMeTa



«XuMHUS» OCTAaETCsl BO3MOXHOCTH BBIOOpa €ro BapHATUBHOM COCTaBIAIONICH, KOTOpas JOJDKHA
OTIPE/ICNIATHCS B COOTBETCTBUU C HAIMIPABICHUEM KOHKPETHOTO Mpoduiis o0ydeHusl.

B cootBerctBun ¢ koHuentyainbHbIMUA mosiokeHHsIMU PI'OC COO o HazHAuYeHUU NPEIMETOB
0a30BOTO U YIIIyOJIEHHOTO ypoBHEH B cucteMe nudQepeHIMpoBaHHOTO0 O0yUYeHHsI Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS XWUMHS Ha YpPOBHE YINIYOJEHHOTO W3Y4YeHHs HANpaBIeH Ha pean3aliuio
MPEEMCTBEHHOCTH C TIOCTIEAYIOIINM JTAllOM IMOJIyYeHUs XHMHUECKOTO 00pa30BaHUs B PAMKaX W3YYCHHS
CHEIMAIbHBIX €CTECTBEHHO-HAYYHBIX U XMMHMYECKHUX UCHUIUIMH B By3aX M OPraHU3AlMSIX CPEIHEro
poeCCHOHAIBHOTO 00pa3oBaHus. B 3TOW CBsA3M HM3ydeHHE MpeaMeTa «XHUMHSI» OPHUESHTUPOBAHO
IPEUMYIIECTBEHHO Ha pacUIMpeHUue U YIIIyOJIeHHe TEOpeTHYEeCKOW U MPaKTUYECKOW MMOATOTOBKU
o0yJaromuxcsi, BBIOpaBIIUX ONpeAeNEHHbI Npoduiab oO0ydeHHs, B TOM 4YHCIE C TEPCIEKTUBOM
MOCJEAYIOEr0 TOJMYYeHUs XHUMHYECKOr0 OOpa3oBaHMs B OpraHM3alusix MHpoecCHOHATHLHOTO
obpazoBanus. Hapsiny ¢ atuMm, B cBete TpedoBannii ®I'OC COO k miaHupyeMbIM pe3yJibTaTaM OCBOSHUS
dbeneparbHON 00pa30BaTENHHOM MPOTPaMMBl CpPEAHETr0 0O0Imero oO0pa3oBaHUsS HM3YYCHHE TpeaMeTa
«XUMHS» OpPUEHTUPOBAHO TAaKXKE Ha pEHIeHHEe 3a7ad BOCHUTAHUS U COLMAIBHOTO Pa3BUTHSA
oOydaromuxcs, Ha (GOPMUPOBAHUE Y HUX OOIICHMHTEIUICKTYAIbHBIX YMEHHM, YMEHUN PallMOHAIA3AINH
ydeOHOTO Tpyna © OOOOMmMIEHHBIX CHOCOOOB ACATENHHOCTH, HMEIONIMX MEXKIUCIUIUIMHAPHBIN,
HaJIMPEIMETHBIN XapaKTep.

CocTaBnslolMMH ~ TIpeIMeTa «XUMHUS» Ha YpOBHE YIUIYONEHHOTO W3YYCHHS  SIBISIFOTCS
yrayOnénnele Kypchl — «Opranmueckas xumus» U «OOmas u HeopraHudeckas Xumus». [lpu
OTIpe/IeNIeHUH MOAXO0/I0B K OTOOPY U CTPYKTYpPHOM OpraHHU3alliy COAEPKaHUs 3TUX KypCOB B IMpOrpamMme
10 XUMHH 32 OCHOBY NpHHATHI 1ojioxkeHuss PI'OC COO o paznmuuusax 6a30BOTO U yriIyOaEHHOTO YpOBHEH
U3y4EHHS TIPeIMETA.

OcHoBy coaepxanusi KypcoB «Opranudeckas xumus» U «OOIas ¥ HEOPraHWYECKas XUMUSD)
COCTaBJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUI U YMEHUN, OTHOCSAIIMXCS K 6a30BOMY YPOBHIO U3YUEHHUS
npeaMera. OTa cucTeMa 3HAHUN TMOJy4daeT OIpeaeléHHOE TEOPETHYECKOe JOMOJIHEHUE, MO3BOJISIoNIee
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIUH 00BEM (haKTONOTHUECKOro MaTepuana. Tak, Ha
yrIIyOnEéHHOM YpOBHE HM3Yy4YEeHHs MpeaMeTa oOecledeHa BO3MOXKHOCTh 3HAUUTENBHOTO YBEIUYEHUS
00béMa 3HAHUII O XMMHUYECKHX JJIEMEHTaX M CBOWCTBAX MX COCAMHEHHMH Ha OCHOBE paCIIUPEHUs U
yrayOieHus MpeJCTaBICHUN O CTPOCHUH BEIIECTBA, XUMUUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakuuid, paccMaTpUBAEMbIX C TOYKH 3PCHHS] XUMUYECKOW KHHETUKH M TepMOJWHAMHUKU. M3ydeHue
NEepUOIUYecKOro 3akoHa U [lepuoanveckol CHUCTEeMbl XHMHUYECKHX JJIEMEHTOB Oasupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX TPEJCTABICHUSAX O CTPOCHUU aToMa. XHUMHUYEcKass CBS3b
OOBSCHSETCS C TOUKH 3PEHUS SHEPTeTUYECKUX U3MEHEHHH mpu e€ 00pa3oBaHUM U pa3pyLICHUH, a TaKxKe
C TOYKH 3pEHHS MEeXaHU3MOB €€ oOpa3oBaHus. V3yueHHne TUIIOB peakiuii TOMOTHAETCS (POPMHUPOBAHHEM
NpEeCTaBICHUN 00 IEKTPOXUMUYECKHUX IMPOIECCcaX U 3JIEKTPOJIU3Ee pacilylaBOB M PacTBOPOB BellecTB. B
Kypce OpPraHMYeCKOM XMUMHH MpPHU PACCMOTPEHUHU PEAKLUHMOHHOW CIIOCOOHOCTH COEAMHEHHM yensiercs
0co0oe BHUMaHHE BOIMIPOcaM 00 AJEKTPOHHBIX A deKTax, 0 B3aUMHOM BIUSHUHA aTOMOB B MOJICKYyJaX U
MEXaHU3MaxX PeaKLvi.

Ocoboe 3HaueHHE UMEET TO, YTO Ha COJAEPIKaHUE KYPCOB XUMHH YIIyOJIEHHOTO YPOBHS MU3YyUCHHS
JUISL KJIACCOB OIpeieI€HHOro mpoduis (MIaBHBIM 00pa30oM Ha MX CTPYKTYpPY U XapakTep JOMOJHEHHUH K
o0mieil cuctemMe MpeIMETHBIX 3HaHMI) OKa3bIBAIOT BIUSHUE CMEXHbBIE MpeAMeThl. Tak, Hampumep, B
COJIepKAHUU TIpenMeTa ISl KJIACCOB XUMHKO-(hM3n4YecKoro npoduist 6osblioe 3HaYeHue OyayT MMETh
AJIEMEHTHI Y4eOHOTro Marepuana mo oOmie xumuu. [Ipu u3ydyeHnn mpeamera B JaHHOM ClIydae aKICHT
OyzeT caeiaH Ha OOIIHOCTh METOJOB IMO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUU B XUMHUU U B (U3HUKE:
aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsIpHas Teopuss B (U3MKE), 3aKOHBI COXpPAHEHHS MAacChl H
SHEPTrUH, 3aKOHBI TEPMOJANHAMUKH, DJICKTPOIIN3a, IPECTABICHUS O CTPOCHUU BEUIECTB U JPYTOE.



B TO xe Bpemsi B colepKaHUU TMpeaMeTa JUisi KIaCCOB XHUMHUKO-OMOJOTHYECKOTO Mpoduis
OonpIMii yHENbHBIM Bec OyneT WMETh OpraHWyecKas XuMHS. B 3TOM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTh Ji1 OoJjiee OOCTOSTETbHOTO PACCMOTPEHHS XMMHMUYECKON OpraHu3aliM KIeTKH Kak
OHMOJOTHYECKON CHUCTEMBI, B COCTaB KOTOPOU BXOISAT, K IPUMEPY, TaKHE CTPYKTYpHbIE€ KOMIIOHEHTHI, KaK
JUNHABI, OCIKH, YIIIeBOAbl, HYKJICHHOBBIE KHCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBE U CBOWCTBAX
MPEACTABUTENCH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB CIY>KAaT OCHOBOM /JI U3y4YEHUS CYIIHOCTU
nporueccoB (pOTOCUHTE3a, AbIXaHUS, MUIIEBAPEHUS.

B nnane ¢gopmMupoBaHHsS OCHOB HAy4HOIO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAYyYHBIX METOJOB
MO3HAHUS W ONbITA MPAKTUYECKOTOo MPUMEHEHUS HAy4YHBIX 3HAaHUM H3yueHue mpenMera «XUMHS» Ha
yrayOnEHHOM YpOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBSI3AX C YUCOHBIMU MPEIMETaMH, BXOMISIIUMHU B
cocTaB MpeaMeTHBIX obnacteil «EcTecTBeHHO-Hay4YHBIC MpeAMETh», «MaTtematnka U HHPOpPMATHKA) H
«PyCcckull A3bIK U IUTEpATYpay.

[Tpu u3yueHum ydeOHOro mpenMera «XHUMHs» Ha YIIIyOJIEHHOM YpPOBHE TaKKe, Kak Ha YpPOBHE
OCHOBHOTO M CpegHero ooOmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aladyeil MepBOCTENEHHOM
3HAUYMMOCTH SIBJISIETCSL (POPMHUPOBAHUE OCHOB HAYKU XMMHH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON AESATETbHOCTH YEJIOBEKAa U OJTHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYphl. Pemenue 3Toit
3aJja4uM Ha yriIyOJIEHHOM YpOBHE U3YUEHHUS MpeIMeTa MpenoiaraeT peaan3alnio TakKuxX 1efieH, Kak:

e (QopmupoBaHUE TPEICTABICHHUI: O MAaTePUAIBHOM EIMHCTBE MHpA, 3aKOHOMEPHOCTSAX U
MO3HABAEMOCTH SIBICHUW NPUPOABI, O MECT€ XMMHHU B CHUCTEME €CTECTBEHHBIX HayK U €
BeIylIeil poiau B OOECIEYCHWH YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOIEM
9KOJIOTHYECKOM, SHEPreTUYECKOM U MUIeBOl 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUI
HOBBIX MAaTEpHaJIOB, HOBBIX MCTOYHHUKOB OJHEpPrHMHM, B OOECHEUYEHUU PALUOHATIHLHOTO
MPHUPOIONIONB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyIbTyphl YEIOBEKa, a
TaK)Ke IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37J0POBBIO M PUPOTHON CPE/IE;

® OCBOCHHME CHUCTEMbl 3HAHHM, JISKAIIUX B OCHOBE XMMHMUYECKOW COCTABIISIOLIEH €CTECTBEHHO-
HAYy4YHOH KapTHHBI MuUpa: (YHIAMEHTAIbHBIX TIOHATHUN, 3aKOHOB W TEOpUH XHMMHU,
COBPEMEHHBIX MPEJICTABICHUI O CTPOCHUU BELIECTBA Ha Pa3HbIX YPOBHIX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0  TEepMOAMHAMHMYECKUX M  KHHETUYECKHUX
3aKOHOMEPHOCTAX MPOTEKAHUsI XUMUYECKUX PEAKIIUNA, O XUMUYECKOM PaBHOBECHUHU, PACTBOPAX U
JUCTIEPCHBIX CUCTEMAaX, 00 OOIIMX HAYYHBIX MPUHITUIAX XUMHUECKOTO TIPOU3BOCTBA,

e (¢opmupoBaHHE Yy OOYYAIONIUXCS OCO3HAHHOTO TOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHHUN TSI OOBSICHEHHS KIFOUYEBBIX MU U MPOOIeM COBPEMEHHOW XUMUH, IS
OOBSICHEHUS! W TPOTHO3UPOBAHMS SIBICHUN, HUMEIOUIMX €CTECTBEHHO-HAYyYHYIO MIPUPOLY;
rPaMOTHOTO pelIeHHs MpoOieM, CBSI3aHHBIX C XUMUEH, TPOrHO3UPOBAHMS, aHAIN3a U OLICHKH C
MO3UIUI  JKOJOTHYECKOH Oe30MacHOCTH TIOCTEACTBHM OBITOBOW U MPOW3BOJACTBEHHOMN
JEATEIbHOCTH YEJOBEKa, CBA3AHHOM C XHUMHUYECKHM IPOU3BOJICTBOM, HCIOJIb30BAHUEM U
nepepadoTKOMN BEIIECTB;

e yrayOJeHHe IpeICTaBICHU O HayYHbIX METOJaX MO3HAHUS, HEOOXOAUMBIX JIJIsl TPHUOOpETEeHUs
YMEHHUM OpUEHTUPOBATHCS B MHPE BEIIECTB U OOBSICHEHMS] XMMHYECKHUX SIBICHUN, UMEIOIINX
MECTO B IPUPOJIE, B IPAKTHUUECKOH IE€ATEIbHOCTH U MOBCEAHEBHON KU3HU.

B muiane peanmzanuu TEpBOOYEPEIHBIX BOCIUTATENBHBIX M PAa3BUBAIOMIMX (YHKIUN IEI0CTHOM
CHCTEMBI CPEIAHEro O0IIero o0pa3oBaHMs NMPU U3yYCHUH IpeaMeTa «XUMHs» Ha yriyOJIEHHOM ypOBHE
0CO0YI0 aKTYaJIbHOCTh IPHOOPETAIOT TAKKUE 1IN U 33/1a4H, KaK:

® BOCIUTaHUE YOEKIEHHOCTH B IO3HABAEMOCTH SBJIIEHUN NPUPOJbI, YBaXKEHHs] K IPOIECCY
TBOpYECTBA B 00JIACTU TEOPETUUECKHUX U MPUKIATHBIX UCCIECIOBAHUNA B XUMHUH, (OPMUPOBAHUE
MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;



® pa3BUTHE MOTHBAlMU K OOYYEHUIO W TMO3HAHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHHUIO HA OCHOBE YCBOECHHMSI 00I1I€YeIOBEYECKIX [IEHHOCTEH;

® pa3BHUTHE II03HABATEIHHBIX HWHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, (OpMHUpPOBAHWE y HUX CO3HATEIHHOTO OTHOIICHHS K CaMOOOpa3oBaHUIO H
HENPEPhIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHOM MpoQecCHOHaNbHOM U 00IIeCTBEHHOM
JESTEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 3I0POBOM
o0pase KU3HH;

e (QopmupoBaHMe YMEHHII W  HaBBIKOB PpPa3yMHOTO0 MPHUPOJONOIL30BaHUS, pa3BUTHE
9KOJIOTUYECKOW KYJIbTYpbI, MPUOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HON AKOJIOTHYECKOM
JESTEIILHOCTH.

OO01ee 4MCIO 4YacoB, MPEAYCMOTPEHHBIX ISl M3YYCHHUS XMMHH Ha YTTyOJICHHOM YPOBHE CPEIHETO
obmiero oopazosanwsi, coctanisier 204 gacos: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kmacce —
102 gaca (3 gaca B HeZEIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

OPTAHNYECKASA XUMMUA

TeopeTnyeckne 0CHOBbI OPraHHMYeCKON XMMMH.

[Ipenmer u 3Ha4YeHHE OPraHWYECKOHM XHMHUH, IPEICTaBICHHE O MHOTrooOpasvHM OpraHMYECKUX
COCTUHEHUN.

DNEeKTPOHHOE CTPOCHHE aToMa Yrjepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHMs. BaneHTHbIE
BO3MOXXHOCTH aToMa yriepoja. XuMUYecKas CBSI3b B OPTaHUYECKUX COEAMHEHUAX. THIbI THOpHUAN3aLUN
aTOMHBIX opOuTanel yriepoaa. MexaHu3Mbl 00Opa30BaHUS KOBAJEHTHOW CBsI3U (OOMEHHBIN W JIOHOPHO-
aKIEeNTOpHbIH). TUIBI TepekphIBaHUs aTOMHBIX opOuTane, 6- u m-csi3u. OnuHapHas, 1BOMHASA U TpoiHas
cBs13b. CriocoObl pa3peiBa CBS3EH B MOJIEKYJIaX OpraHnyeckux BemiecTB. [loHsaTHe 0 cBOOOAHOM paauKaie,
HyKJIeo]uie u daeKTpoduIe.

Teopus ctpoeHus opraHudeckux coeauHeHuid A.M. byTiiepoBa U COBpEMEHHbIE NIPEICTABICHUS O
CTPYKTyp€ MOJEKYJ. 3HAUEHUE TEOpPUU CTPOCHMSI OPraHMYECKHX COE€IUHEHU. MOoIeKylsipHble U
CTpyKTypHble (Gopmynbl. CTpyKTypHBIE (QOPMYIBl DPA3IUYHBIX BHUJIIOB: pa3BEPHYTas, COKpallEHHAs,
ckenetHas. M3omepus. Bunbl u3omepuu: CTpyKTypHasi, MPOCTPAaHCTBEHHasl. DJIEKTPOHHbIE 3()QeKThl B
MOJIEKYJIaX OPTAaHUYECKUX COSAMHCHUN (MHIYKTUBHBIN U ME30MEPHBIN dPPEKTHI).

[IpencraBnenue o knaccudukanuu opraHndeckux BemecTB. [oHsATHE 0 QYHKIIMOHAIBHON TpyIIIe.
I'omosnorusa. T'omonormyeckue psapl. CucTeMaThueckas HOMEHKIATypa OPraHUYECKUX COCIMHEHUM
(IUPAC) u TpuBHangbHbIe Ha3BaHMS OTICIBHBIX MIPEICTABUTEIICH.

OcobeHHOCTH W Kiaccu(UKanus OpraHWYeckux peakuuid. OKHCIUTETHbHO-BOCCTAHOBUTEIBHBIC
peaKIuu B OpraHUYECKON XUMUHU.

DKCrepUMEHTAIbHBIE METO/Ibl U3YUYEeHHsI BEUIECTB U UX MPEBpALICHHI: 03HAaKOMJIEHHE C 00pa3laMu
OpraHWYECKHUX BELIECTB M MaTepuajiaMu Ha UX OCHOBE, OIBITHI IO MPEBPALICHUI0 OPTaHUYECKUX BEIIECTB
Opyd HarpeBaHuu (TUIaBJIEHUE, OOYITIMBaHME W TOPEHUE), KOHCTPYMPOBAHHE MOJETCH MOJIEKYII
OpPraHUYECKUX BEILECTB.

YraeBogopoabl.

Ankanel. ['oMoJIOTMYECKUW psAx alKkaHOB, oOmas Gopmyia, HOMEHKJIaTypa H H30MEpHS.
DJIeKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI alKaHOB, Sp -THOPHAM3AIMS aTOMHBIX opOuTaneii
yIiIepoa, 6-CBsi3b. DU3HUECKrE CBOMCTBA AJIKAHOB.

XUMHMYECKUE CBOMCTBA QJIKAaHOB: PEAKLUWM 3aMEIICHUs, W30MEpU3ALUH, JETHAPUPOBAHUSA,
LIUKJIA3aUY, [HAPOJIN3a, KpPEeKHHra, ropeHus. lIpencraBieHne o MexaHU3ME pEAKUUN pPagUKAIBHOIO
3aMelLEeHus.

Haxoxnenne B npupozae. CriocoObl Moy4eHHus U MPUMEHEHUE aJIKaHOB.

[uknoankanpl. OOmas ¢opmyna, HoMeHKIaTypa W u3oMmepus. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MalbIX (IIMKIOMPOIAH, IMUKJIOOyTaH) U OOBIYHBIX (IMKJIONEHTAH, ITMKJIOTEKCAH)
UKJI0ANKaHOB. CIIOCOOBI MOTY4YEHUs U IPUMEHEHHE UKIOAIKAHOB.

Ankensl. ['omomormueckuid psii ankeHoB, oOm@as ¢opmysna, HOMEHKIATypa. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJNIEKYI alKeHOB, Sp>-THOpUAM3alUs aTOMHBIX OpOMTaneil yriuepona, 6- u
n-cBsi3u. CTpyKTypHass W TreoMmeTpuueckas (I[uc-tpaHc-) uzoMepus. Dusnyeckue CBOWCTBA aJKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKUUU IMPUCOCHUHEHUsS, 3aMEIIEHUs B O-II0JOKEHHE IIPU JIBOWHOM CBSA3H,
noguMepusanuu u okucieHus. llpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklMM Ha IBOMHYIO CBS3b.
CrniocoOblI Moy4eHus U IPUMEHEHUE aJIKeHOB.



Anxanuensl. Knaccudukanus ankagueHOB (CONMpsDKEHHBIE, H30JMPOBAHHBIC, KYMYIUPOSAHHbIE).
Oco0eHHOCTH 3JEKTPOHHOTO CTPOSHUS U XHUMHUYECKUX CBOWCTB COMPSOKEHHBIX nueHoB, 1,2- u 1,4-
npucoequHenue. llonuMepuszanus conpsokEHHBIX aueHOB. CnocoObl TMOMy4eHUS W MPUMEHEHHE
aJIKaIMECHOB.

Ankunbl. ['omomormueckuii psij ankKWHOB, o0mas ¢opMmyiaa, HOMEHKIATypa H H30MEpHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ JIKHHOB, SP-THOpPHUIU3AIM aTOMHBIX OpOHTaen
yriaepona. dusnyeckue CBOWCTBA aJIKMHOB. XMMHUYECKHE CBOWCTBA: pPEaKUMM IIPUCOCIUHEHHS,
TUMEpU3ali U TpUMepU3aluu, OKHucieHus. KucioTHble CBOWCTBAa alIKMHOB, HMEIOIIMX KOHIIEBYIO
TPOWHYIO CBsI3b. KadecTBEHHBIE peakUMM Ha TPOHHYIO CBs3b. CIOCOOBI TONMY4YEeHUS W TNPUMCHCHHE
AJKUHOB.

Apomaruyeckue yrieBoaoponabl (apeHsl). l'omomoruyeckwii psna  apeHoB, oOmas ¢opmysna,
HOMEHKJIaTypa M H30MepHs. ODIJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYyJIbl OeH3o0a.
®dusnyecKkue CBOMCTBA apEHOB. XUMUYECKHE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEaKIIMK 3aMEIICHHUS B
OCH30JIbHOM KOJIbIIE M YIJICBOJOPOIHOM paJUKalle, PEaKUUU NPUCOCIUHEHUS, OKHUCICHHE T'OMOJIOTOB
6ensona. IlpencraBneHne 00 OpPUEHTHUPYIOIIEM JEHCTBHM 3aMecTUTENIe B OEH30JIbHOM KOJbIE Ha
npuMepe alKWIbHBIX PaTUKaIoB, KapOOKCHIBHOM, T'MIPOKCHIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB
rajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOWCTB cTupoia. [Tomumepusanus ctupona. CriocoObl moaydeHus
Y IIPUMEHEHUE apOMAaTHUYECKUX YITIEBOJOPOOB.

[Ipuponnstit ra3. Ilonyrueie HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHblil yronp u
NpOnyKThl ero mepepaboTku. CrmocoObl mepepadOTKu HEPTH: TEPEeroHKa, KPEKUHT (TePMUYECKHUH,
KaTauTUYecKkuii), pudopmunr, nuponu3. I[IpoaykTel mnepepaboTkun HEPTH, HUX NPUMECHEHHE B
HPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBA3b MEKIY PA3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOIHBIX YIIIeBOJOPOIOB. Peakiuu 3amenieHust rajoreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIY, LHAHOTPYIIY, amMuHOrpymnmy. JlelicTBMe Ha TrajloreHIpOU3BOHbBIE
BOJIHOTO U CIIMPTOBOrO pacTBOpa WIENOoYM. B3aumoneicTBuE NUTralloreHaJkaHOB C MarHUEM M LIMHKOM.
[TonsTHE O METAITIOOPraHNYECKUX COeNMHEHUAX. VIcIIob30BaHNe raJIor€HIIPOU3BOIHBIX YIJIEBOJOPOIOB B
OBITY, TEXHUKE U MIPH CUHTE3€ OPraHNYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METO/bl HM3yYeHHUS BEIIECTB W UX IMpeBpalleHHU: H3ydeHHe (PU3NUECKUX
CBOWCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KAYECTBEHHBIX PEaKLUi YIIIEBOJAOPOAOB PA3JINYHBIX KJIACCOB
(obecrBeunBaHue OpOMHON WM HMOAHOM BOXBI, pacTBOpa IE€pMaHraHata Kajlusi, B3auMOJeiiCTBHE
aleTuJeHa C aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapy)KeHHEe yriepojaa Hu
BOJIOPOJIa B OpPraHUYECKHX BEIIECTBAX, MOJIYYEHHE ATHIIEHA M M3y4YEHHE €ro CBOICTB, 03HAKOMJICHHE C
koitekisiMu  «Hedpte» u «Yromp», ¢ oOpasuamu IJIaCTMAacC, KaydyyKOB W PE3UHBI, MOJCTUPOBAHUE
MOJIEKYJI YTJIEBOJOPOAOB U IaJIOTEHIIPON3BOHBIX YIJIEBOAOPOIOB.

Kucaopoacoaep:xanme oprannyeckne coeinHeHUsl.

[IpenenbHble OqHOATOMHBIE CHUpPThl. CTpoeHHE MOJEKyNn (Ha MpUMEpe METaHoja M AITaHoJja).
I'omonoruueckuit psn, oOmas dopmyna, u3oMepus, HOMEHKIAaTypa M kiaccudukanus. duznyeckue
CBOMCTBa MpEAEIbHBIX OJHOATOMHBIX CIHUPTOB. BomoponHbie CBA3M MEXAY MOJEKYJIaMU CIUPTOB.
XUMHYECKHME CBOWCTBA: pEaKUUH 3aMEIIeHUs, JACTUApATalii, OKUCJICHMsS, B3aUMOJCICTBHE C
OpraHMYECKUMU M HEOpraHW4YecKUMHU Kucioramu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIIHPTHL
JleiicTBue »TaHoNa W MeETaHOJa Ha OpraHu3M denoBeka. CrocoObl MONyYeHHS M TNPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[TpocTsie adupsl, HOMeHKIaTypa U n3oMepusi. OcOOeHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoroaromMHbie COUPTHI — 3THIEHIJIMKOIb U TNIHMLEepUH. PU3NYecKue M XUMHUYECKHE CBONCTBA!
peakLuu 3aMEIIeHNs, B3aUMOIEHCTBUE C OPraHMYECKMMH U HEOPTaHUYECKUMU KHCIIOTAMH, Ka4ECTBEHHAs
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peakuus Ha MHOroaroMHble cnupThl. llpeacraBieHue O MexaHM3ME peakluidl HYKJIeo(UILHOTO
3amerieHus. JlefictBue Ha opranuszM dYenoBeka. CrocoObl MOJTY4YEeHUS U NPUMEHEHHE MHOT0ATOMHBIX
CIIUPTOB.

@®enon. CTpoeHue MOJEKYNbl, B3aUMHOE BJIUSHUE THJIPOKCOTPYNINBI W OEH30JBHOTIO A1pa.
®dusnueckue cBoiicta henoma. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB (heHosa. KadecTBeHHbBIE peakiuu Ha
¢enon. TokcuuHocTs (eHonma. CrocoObl momydeHuss W npuMeHeHue Qenosa. OenondopmanbaeruaHas
cMoJIa.

KapOoHuiabHble COETMHEHUS — albJeruJbl M KETOHBI. JJIEKTPOHHOE CTpPOEHHE KapOOHUIHLHOU
rpynnsl. 'oMosorudeckue psabl albJeruI0B U KETOHOB, o0mias Gopmyia, U30MEepUs U HOMEHKIATYpa.
®u3nyecKue CBOMCTBA aJbJECTUI0B U KETOHOB. XMMHUYECKHUE CBOKMCTBA AJIBACTHIOB U KETOHOB: PEaKLUU
npucoequHeHus. OKUCIEHUE albJeTU/I0B, KAYeCTBEHHBIE peakIuy Ha anbaeruabl. CrocoObl MOTydYeHus U
IIPUMEHEHHNE aJIbJETUI0OB U KETOHOB.

OnHOOCHOBHBIE TpesieTbHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX
KUCIOT. M3oMepus U HOMeHKIaTypa. dU3MUEcKue CBOWCTBA OJHOOCHOBHBIX MpEAETbHBIX KapOOHOBBIX
KUACIOT. BoaopoaHble CBsA3M MEXAY MOJEKyJaMH KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOMCTBA:
KHUCJIOTHBIE CBOMCTBA, peakuus dTepuukanuu, peakuud C Yy4acTHEM YIIJIEBOJAOPOJHOTO paJHKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHOUN KUCIOTHI. [IoHATHE O TPOM3BOIHBIX KAPOOHOBBIX KHCIIOT — CJIIOKHBIX
adupax. MHoroobpasue KapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOWCTB HEMPEICIBbHBIX U apOMATHYECKHIX
KapOOHOBBIX KHCJIOT, JUKApPOOHOBBIX KHCIIOT, TUAPOKCHKAPOOHOBBIX KHUCIOT. IIpencTaBUTENH BBICHIIMX
KapOOHOBBIX KHCJIOT: CTE€ApUHOBAasA, MaJbMUTHHOBAs, OJICUHOBAs, JUHONE6As, JUHONEHOB8As KUCIOTHI.
CrniocoOblI nony4eHus ¥ MpUMEHEeHHEe KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upsl. ['omomornyeckuii psa, oOmas Qopmyna, H30MepUs M HOMEHKIATYpA.
®dusnuecKkue 1 XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KMCIION U IIEJIOYHOU Cpeae.

Kuprr. Ctpoenue, ¢puznueckue 1 XUMUYECKUE CBOMCTBA KUPOB: THJIPOJIU3 B KUCIOW M IIEITOYHON
cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COAEPMKAIIMX OCTATKU HEMpPENENbHBIX XKUPHBIX KHUCIOT. JKupbl B
IPUPOJIE.

MBpbUI4 KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBUE.

OO6mas xapakTepucTuka yriaeBoaoB. Kmaccudukanus yrieBogoB (MOHO-, - W TIOJHMCAXaPHUIBI).
MoHnocaxapuapl: TI0K03a, (PYKTO3a, rajakrosza, pudo3a, ne3okcupubdosa. dusznueckue CBONCTBA U
HaxoxaeHue B npupone. PorocuHTe3. XMMUYECKUE CBOMCTBA IUIIOKO3BI: PEAKIIMH C YYACTUEM CIUPTOBBIX
U QJIBJICTUIHON TPYII, CIUPTOBOE U MOJIOYHOKHCIIOE OpoxeHue. [IpuMeHeHne riitoko3bl, €€ 3HaYeHHuEe B
JKU3HEACITENBHOCTH Opranus3Ma. Jlucaxapuael: caxapo3a, MajabT03a M JaKTo3a. BoccraHaBnuBaromue u
HEBOCCTaHAaBIIMBAIONIME nucaxapuabl. ['maponus aucaxapuaos. HaxoxneHne B mpupoie U MPUMEHEHUE.
[Tonucaxapuapl: Kpaxmai, INIMKOT€H U Lenoio3a. CTpoeHHe MakpoOMOJIEKYJ Kpaxmala, IVIMKOreHa U
LeJUTIoNI03bl. PU3MUYECKUE CBOMCTBA KpaxMaia U LEeJI0I03bl. XMMUYECKHAE CBOMCTBA KpaxMalla: TUAPOIIN3,
KayeCTBEHHasl peaklMsl C HOJOM. XHMMHUYECKHE CBOMCTBA MLIEJUIIOJIO3BI: THIIPOJU3, MOJyuyeHue 3(pUpOB
1esuTr0103b1. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCHEpUMEHTAJIbHBIE METObI N3YUYEHUSI BEILECTB U UX IPEBPAIICHUN: paCTBOPUMOCTD Pa3IMYHbIX
CIUPTOB B BOJE, B3aUMOJACHCTBHE 3TAHOJIA C HAaTPUEM, OKHMCIEHUE STWJIOBOIO CIUPTA B albJEru] Ha
packaji€HHOM MeIHOI MPOBOJOKE, OKHCIEHHWE STUJIOBOIO CIHpPTAa IUXPOMATOM Kanus (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), KAaYECTBEHHbIE pEaKIUU Ha ajdbAeruibl (C  THUAPOKCHAOM
muammuHcepeopa(l) u ruapokcunom meau(Il)), peakmus rmunepuna ¢ ruapokcuaom meau(Il), xummuueckue
CBOMCTBa pacTBOpa YKCYCHOM KHCIJIOTBI, B3aUMOJECIHCTBUE pacTBOpa IIIOKO3bI ¢ ruapokcuaoM meau(ll),
B3aUMOJICHCTBUE Kpaxmaja C HMOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a1ad 1o temam «Chnuprel U
dbenonb», «KapOoHOBBIE KUCTOTHI. CIOKHBIE YPUPBI».

A3oTcoaepxaniye opraHu4ecKue CoeAHHeHHUsI.



AMUHBI — OpraHu4eckue IMpou3BOAHbIE amMMuaka. Kiaccudukamus amMuHOB: anudartuyeckue H
apoMaTU4ecKue; IepBUYHbIe, BTOPUYHBIC U TpeTHuHble. CTpoeHue MoJeKys, o0mias ¢popmysa, H30MepHs,
HOMEHKJIaTypa U (HU3UUECKHE CBOMCTBA. XUMHUYECKOE CBOWCTBA alM(PaTHUYECKUX AMHHOB: OCHOBHBIC
CBOICTBA, AQJIKWIMPOBAHUE, B3aUMOJICUCTBHME TMEPBUYHBIX AMHHOB C a30TUCTOM Kuciaoto. Conn
AITKAJIAMMOHMUSL.

AHUIMH — IPEACTaBUTENb aMUHOB apoMarudeckoro psaa. CtpoeHue aHwinHa. B3auMmHoe BiMsiHUE
Ipynm aToMOB B MoJieKyhe aHwinHa. OcOOEHHOCTHM XUMHUYECKHMX CBOWCTB aHMIMHA. KadecTBEeHHbIE
peakuuu Ha aHWIMH. CrocoOBl MOJyYeHUsl M pUMEHEeHHe anudaTuueckux aMuHOB. [lonydyenue aHuiInHa
13 HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u nuzomepus. OTaeNbHbIE TPEICTABUTENN 0-aMUHOKHUCIIOT: TJIULMH,
anaHuH. Du3nyeckue CBONWCTBA aMMHOKHUCIIOT. XHMMHYECKHE CBOMCTBa aMHUHOKHCIOT Kak aM(pOTEpHBIX
OpPraHMYECKUX COEIMHEHUH, peaKIys MOJUKOHACH Ay, 00pa3oBaHie NeNTHIHOM cBsi3u. bruonornueckoe
3Ha4YE€HHE aMMHOKHUCIOT. CHHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpuponansie monumepsl. IlepBuyHas, BTOpUYHAs W TPETUYHAs CTPYKTypa OEJKOB.
XUMHUECKUE CBOMCTBA OENKOB: TUAPOIIN3, ICHATYpALUsl, KAUECTBEHHBIE PEaKIIUU Ha OCNKH.

DKCrepuMEHTAIbHBIE METO/Ibl U3YUEHHUs BEIIECTB U UX MpPEBpallleHUui: pacTBOpEeHUE OEIKOB B BOJIE,
JeHaTypauusi OeIKOB MPU HarpEeBaHUU, LIBETHBIE PEAKIMK Ha OENIKH, pelIeHHE SKCIePUMEHTAIbHBIX 3a7a4
no TemMaM «A30TCOAEpJKallMe OpraHMYecKUe COeqUuHEHUs» U «Pacno3HaBaHHME OpraHMYECKHX
COCIMHEHUI».

BbicokomoieKyJIsIDHBIE COeIMHEHHUS.

OCHOBHBIE MOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEMHEHUN: MOHOMED, MTOJIUMEP, CTPYKTYPHOE
3B€HO, CTENEHb IIOJUMEpPU3AlNM, CpeaHsAs MoJeKylaspHas wmacca. OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPHU3ALUS U TOJIMKOHIEHCALIMSL.

[Tonumepuble Marepuanbl. [lmactMacchl  (HOMUATHIIEH, TOJMIIPONUJICH, MOJUBUHUIXJIOPUI,
MOJIUCTUPOJ, TOJUMETUIMETAKpUiaT, TMONUKapOOHATHI, MOJMATUIeHTepedTanar). YTUIU3auusi U
nepepaboTKa MIacTuKa.

DnacToMephl: HAaTypaJIbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH, XJIOPONPEHOBBI,
M30IPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbpHBIE (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KarpoH M JIaBCaH).

[Tomumepsl  crienuanbHOrO0 Ha3Ha4deHUs (TEQIIOH, KeBJap, SJIEKTPOIPOBOASAILINE ITOJIUMEPSI,
OuopazyiaraeMble TIOJIUMEPHI).

DKCrepuMEHTAIbHBIE METO/Ibl U3YUYEeHHsI BEUIECTB U UX MPEBpALICHHI: 03HAKOMJIEHHE C 00pa3liaMu
IPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB, PELIEHUE AKCIEPUMEHTAIbHBIX 33Ja4 I10
TeMe «Pacro3HaBaHue IIACTMAcC U BOJIOKOH.

PacuérHrle 3agayn.

Haxoxnenue MonekymnsipHOil (GopMyabl OpraHMYECKOro COEIWHEHUS II0 MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKJICHHE MOJEKYJISPHONU (HOPMYIIbI OPraHUUECKOTO COCTUHEHHUS
1o macce (00bEMY) MPOAYKTOB CrOpaHHsl, O KOJIWYECTBY BeIlecTBa (Macce, 00bEMY) NMPOJIYKTOB PEAKIIUU
W/WIA UCXOIHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOH (POpPMyJbl OPraHMYECKOTO BEIIECTBA Ha OCHOBE
€ro XMMHYECKHX CBOWCTB WMJIU CIIOCOOOB MOJy4YEHUS, ONMpeesieHue TOJU BbIXOJa MPOAYKTa pEaklUHu OT
TEOPETUYECKH BO3MOYKHOTIO.

MexnpeamMeTHbIE CBSI3H.

Peannzanusi MeXNpeIMETHBIX CBSI3€H TPU M3YYEHUHM oOpraHuyeckoil xumumu B 10 kiacce
OCYIIIECTBIISIETCSl Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATUH, TaK U TOHSTHH,
INPUHSTHIX B OTAEIbHBIX PEAMETAX €CTECTBEHHO-HAYUYHOTO IIUKJIA.



OO111e ecTeCTBEHHO-HAYYHbIE TOHATHSA: ABJICHUE, HAYYHBIH (DaKT, THIIOTE3a, TEOPUs, 3aKOH, aHAIIU3,
CHHTE3, KJaccu(uKaius, HabIoeHne, U3MEPEHHE, SKCIIEPUMEHT, MOJIENIb, MOJICTUPOBAHHE.

®usuka: Marepus, aToM, JJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, DHEPreTUYECKHM YPOBEHBD,
BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3MUYECKHE BEIMUYMHbI, €AUMHULBI U3MEPEHHUS,
CKOpOCTb, HEpPIHsl, Macca.

buonorus: kimerka, opraHu3M, OSKOCHUCTeMma, Owuocdepa, MeTadoIu3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPOPHBIA TUN MUTAHUS, OpOKEHHE, (OTOCHHTE3, IbIXaHWE, OCJIKH, YTIIEBOJBI,
KUPBI, HyKJICMHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpadus: nonesHsle HCKONIAEMBbIE, TOIUIUBO.

TexHONOTHs: MUIIEBbIE MPOAYKTHl, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIME CpPEACTBa,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.
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OBILIASI U HEOP'AHUYECKASI XUMMUS

TeopeTruvyecKkue OCHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUN 351eMeHT. M3oTombl. CTpoeHne 3IEKTPOHHBIX 000JI0UEK
aTOMOB, KBaHTOBBIC YKCJIA. JHEPTETHUCCKUE YPOBHH U MOMYpOBHU. ATOMHBIC opOuTanu. Knaccuduxarms
XUMHUYECKHUX 3JIEMEHTOB (s-, p-, d-, f-ameMenTsI). PacnipeneneHue 31eKTPOHOB MO aTOMHBIM OPOUTAIISIM.
DNEKTPOHHBIE KOH(UTYpalid aTOMOB JJIEMEHTOB IIEPBOrO—4YETBEPTOrO TMEPHUOIAOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIIUA HOHOB. DJIEKTPOOTPUIIATEILHOCTD.

Ilepuonnueckuii 3akoH u Ilepumoandeckas cucrema xumuueckux snemeHToB .M. Menneneena.
CBs3b mepuoguyeckoro 3axkoHa u lleprognyeckoll CHCTEMbl XMMUYECKHUX 3JIEMEHTOB C COBPEMEHHOMU
TEOpHUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKHUX JIEMEHTOB U 00pa3yeMbIX
MMM MPOCTHIX M CJIOKHBIX BEIIECTB MO TpymniiaM MU MepuojiaMm. 3HauyeHHe mnepuoandeckoro 3akona J[.H.
Meunneneesna.

XuMuueckasi CBI3b. BUIbI XMMHUUECKOM CBS3HM: KOBAJICHTHAsA, MOHHAS, MeTaJlImueckasi. MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIA M JOHOPHO-AaKIENTOPHBINA. DHEpPrus W JUIMHA CBS3U.
[TonsipHOCTD, HAMPABIIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOM cBsi3u. KparHbie cBsa3u. Bogopoanas cBs3b.
MeXMOJEKyIIpHbIE B3AUMOACHCTBHUS.

BajleHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPBI MOJIEKYJI C UX
TEOMETPHUYECKUM CTPOSHUEM (HA IPUMEPE COSAMHEHHI SJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBnenue 0 KOMILICKCHBIX COCIMHCHMSIX. CocraB KOMILIEKCHOTO HOHa!
KOMILJIEKCOOOpa30BaTeIb, JIUTAH Ibl. 3HAYCHHE KOMIUIEKCHBIX coeuHeHn. [IoHsITHE 0 KOOpAMHAITMOHHON
XUMHH.

BemecrBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHs. THIBI KPUCTAIUIMYECKUX PELIETOK
(CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonstTue o npucnepcHeix cucremax. HMctunHble pacTtBopbl. [IpencTtaBieHne 0O KOJUIOMIHBIX
pactBopax. CrmocoObl BBIpKEHHsI KOHIICHTPAIIMM PACTBOPOB: MaccoBasl JIOJIsI BEIIECTBA B PacTBOPE,
MOJISIpHAst ~ KOHIeHTpauusi.  HacbllleHHble U HEHACHIIIEHHBIE  PacTBOpPHI,  PaCTBOPUMOCTD.
Kpucrannoruaparsl.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIICCTB. | pUBHUAIIbHBIC HAa3BaHUS OTACIIBHBIX
MPECTaBUTEIEH HEOPTAaHUYECKUX BEIIECTB.
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Knaccudukanmss XUMHUECKMX peakIuii B HEOPTaHMYECKOW ¥ OPraHMYeCKOM XWUMHUU. 3aKOH
COXpAHEHHUsI MACChl BEIIECTB; 3aKOH COXPAHEHMS M MPEBPAIICHUS YHEPTUU NMPU XUMUUYECKHX PEAKIUMIX.
TennoBble 3¢ (eKTh XUMUYECKUX peakiuil. TepMoXuMHuyecKre ypaBHEHHS.

CKOpOCTh XMMHYECKON peakiuu, €€ 3aBUCUMOCTh OT pPa3IMYHbIX (DakTOpoB. ['OMOTEHHBIE U
reTeporeHHble peakuuu. Katanus n karanus3aTopsl.

OOpatumbie W HeoOpaTHMblEe peakIuh. XUMUYeckoe paBHoBecHe. KOHCTaHTa XUMHYECKOTO
paBHOBecusi. PakTOPbI, BIUAIONINE HA MOJOXKEHUE XUMUUYECKOTO0 PaBHOBECHS: TEMIIEpATypa, NABIICHUE U
KOHIIEHTpAIlUH BEUIECTB, y4acTBYyomux B peakiuu. [Ipunmun Jle [larensbe.

OnektponauTuueckas aucconuanus. CuibHble U cialble AMeKTpoinuThl. CTerneHb AMCCOIUAINH.
Cpena BOOHBIX pacTBOPOB: KMCIIOTHAs, HENTpasbHasi, meno4dHas. Bogoponansiil nokasarens (pH) pactsopa.
I'upponus coneii. Peakiun noHHOro ooMeHa.

OKHMCIHUTENBHO-BOCCTAHOBUTENbHBIE peakini. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.
[Ipoueccsl OKHUCIEHMST W BOCCTaHOBJICHMS. BakHelllne OKHCIUTENM W BOCCTAHOBUTENH. MeTon
AIIEKTPOHHOTO OaslaHca. DIIEKTPOIIU3 PACTBOPOB U PACILIABOB BEIIIECTB.

OKCIEepUMEHTAIbHbIE METOJbl M3y4YEHHUs BEHIECTB U MX MPEBPALICHUN: pa3lIoKEHUE MEePOKCUIa
BOZOPO/A B MPUCYTCTBHM KaTaaU3aTopa, MOAEIH KPUCTALIMYECKHUX PELIETOK, MPOBEACHUE pPEAKLUN
MOHHOTO OOMeEHa, OIpe/ieseHHe CpeAbl PAacTBOPOB C MOMOMIbIO HHAMKATOPOB, W3YYEHHE BIUSHUS
pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM PEAKITUH H MOJIOKCHUE XUMHUECKOTO PABHOBECHSI.

Heopranuveckast xumus.

[Tonoxxenune HemeTramwioB B Ilepuoguueckoil cucreme xumuueckux sneMeHToB [[.M. MenaeneeBa u
OCOOCHHOCTH CTpOEHHUsS X aTroMoB. Du3nueckue CBOWCTBA HEMETAIOB. AJUIOTPONHs HEMETaUIoB (Ha
npuMepe KUCIopoa, cepsbl, hocdopa u yriaepoaa).

Bonopon. Ilonmyuenue, ¢usnueckne W XUMHYECKHE CBONCTBA: pEAKIUU C METAUIAMH H
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl mofydyeHusi, PU3ndeckue U XMMHYECKHE CBOMCTBaA.
I'anorenoBoopoasl. BaxkHelime KHUCIOPOACOAEpKAIIME COEAMHEHUS TajoreHoB. JlabopaTopHble H
MPOMBINIICHHBIE CIIOCOOBI MOTYYeHHSI TAIOTeHOB. [[prMeHeHre TaToreHOB U UX COSAMHECHU.

Kucnopon, o30H. JJabopaTopHbie M IPOMBIIIUICHHBIE CIIOCOOBI MOTyYeHUs Kuciopoaa. Ouzndeckue
Y XMMUYECKHE CBOMCTBA U MPUMEHEHHUE KUCIO0POo1a U 030HA. OKCHJIBI U IEPOKCHIBI.

Cepa. Haxoxxnmenue B mpupoae, CrocoObl TONydeHHs, (U3MUECKHe U XUMHUYECKHE CBOWMCTBA.
CepoBogopon, cynbhunasl. Oxcun cepoi(1V), okcua cepsi(VI). CepHuctast u cepHasi KUCIOTH M UX COJIH.
Oco0eHHOCTH CBOWCTB CEpHOM KUCIOTHL. [IpumMeHenre cepol 1 €€ COeTMHEHU.

A3zor. Haxoxxnenue B TpHUpPOJIE, CIMOCOOBI TMONMy4YeHHs, (PU3NUECKHMe W XUMHUYECKHE CBOMCTBA.
Ammuak, HUTpuIbl. OKCHIBI a30Ta. A30THCTas U a30THAs KUCIOTHI M uX coiu. OCOOCHHOCTH CBOWCTB
a30THOU KucHoTh. [IpuMeHeHne a30Ta 1 ero COeIMHEHUN. A30THBIC YI0OpEHUSI.

®dochop. Haxoxnenue B mpupope, CrocoObl MoaydeHus, GU3NYECKUEe U XUMHYECKHUE CBOWMCTBA.
®Dochunsr u Gochun. Oxcuanl Gocdopa, GocopHas kucinora u e€ comu. [Ipumenenue gocdopa u ero
coeaunenuit. dochopHsie y1o0peHus.

Yrnepon, HaxoXAeHHE B TpUpoje. AJUIOTpomnHble Moaudukanud. Dusnueckue M XUMHUYECKHE
CBOMCTBa MPOCTBIX BEIIECTB, 00pa3oBaHHBIX yriepomoMm. Oxkcua yriepoma(ll), okcua yrimepoma(lV),
yroyibHas KHUCJIOTa U €€ colu. AKTHBUPOBAHHBIN Yrojib, agcopouus. dysiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpMeHeHre IPOCTHIX BEIIECTB, 00Pa30BAHHBIX YTIEPOAOM, U €T0 COSTUHECHU.

Kpemunii. Haxoxxaenue B mpupose, crocoObl NOTy4YeHHUs, PU3NUYECKUe M XUMHUECKUE CBOMCTBA.
Oxkcua kpemuusa(IV), kpemHueBas kuciaora, cunukarsl. [Ipumenenne kpemHus u ero coeauHeHuit. CTexo,
€ro MoJIy4eHUe, BUIbI CTEKIIA.
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[Tomoxenune meramioB B [leproanueckoii cucreMe XUMUUYECKHX 371eMeHTOB. OCOOEHHOCTH CTPOCHHMS
AIIEKTPOHHBIX 000J0YEeK aToMoB MeTayuioB. OOmme ¢usznyeckue cBoiictBa MeTayuioB. [lpumeHenue
METAJIJIOB B OBITY M TexHUKe. CIIJIaBbl METAJLJIOB.

DNEeKTPOXUMUYCCKUNA Pl HaOpsDKeHWH MeTawioB. OOmue CcrnocoObl TOJYYEHHS METaJlIOB:
TUAPOMETAJUTYprisi, MUPOMETALTYprus, snekTpoMeramnyprus. [lonstue o koppo3un meramioB. CrocoOb
3alIUTHl OT KOPPO3UHU.

OO6mas xapakTepuctuka MetauioB [A-rpynmel [lepuonnyeckoil CHCTEMbl XUMUYECKUX 3JIEMEHTOB.
Hatpwuit u xanuii: momydenue, Gu3NdecKue U XUMUUECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCTUHEHUN.

O6mas xapakrepuctuka mMetauioB I[A-rpynmel [lepuonudeckoil cucTeMbl XUMUYECKHX JE€MEHTOB.
Maruuit u KanpIuii: noigydeHue, Gu3ndeckue 1 XUMUYEeCKUe CBOICTBA, MPUMEHEHHE POCTHIX BELIECTB U
uX coenuHeHu. KECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AIOMUHUN: MOTy4YeHue, GU3NYeCKue U XMMHUECKUEe CBOMCTBA, MPUMEHEHHE MMPOCTOT0 BEIECTBA U
ero coenuHeHWil. AMQOTEpHBIE CBOWCTBa OKCHUIAa W TUAPOKCUIA AFOMUHUSA, THIPOKCOKOMIUICKCHI
ATIOMUHHUS.

OO6mas xapakTepucTuka MeTawioB moOounbix moarpynm (b-rpynm) Ilepuoamdeckoit cucTeMbl
XUMUYECKHUX DIIEMEHTOB.

dusnuecKkue U XMMUYECKHE CBOMCTBA XpoMma U ero coeauHeHuil. Oxcunpl u ruapokcusl xpoma(Il),
xpoma(Ill) u xpoma(VI). Xpomarbel W [OUXpoMaThl, WX OKHUCIUTENbHBIC CBOWCTBA. [lomyueHue wu
IIPUMEHEHNE XpPOMa.

®u3nyeckue M XMMHYECKHE CBOWMCTBA MapraHila M €ro coeauHeHuil. BaxHeimme coeauHeHHs
mapranna(ll), mapranmna(IV), mapranna(VI) u mapraama(VII). [lepmanranar kanus, ero OKUCIUTEIbHBIC
CBOMCTBA.

®u3nyecKkue U XMMHUYECKHE CBOMCTBA XKeje3a U ero coeauHeHuil. OKCUIbI, THAPOKCUIBI U COJIH
xene3a(ll) u xeneza(Ill). Ilomydenne u mpuMeHEHHE JKeJle3a U ero CIIJIaBOB.

Pu3nyecKue 1 XMMUYECKHE CBOKMCTBA MEIU U €€ coequHeHUI. [lonydyeHne u npuMeEHEHHE MEU U €€
COCIMHECHU.

[{uuak: momydeHue, (U3HMYECKHE M XUMHUUYECKHE CBOWMCTBA. AMdoTepHBIE CBOWCTBA OKCHIA H
TUAPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHre NUHKa ¥ €ro COEIMHEHUM.

DKCHepUMEHTAIbHBIE METOJIbI W3YYCHHUs BEIIECTB M WX TMPEBpAlICHHI: HW3y4eHHE O00pasioB
HEMETAIJIOB, TOPeHHE cepbl, pocdopa, xeneza, MarHus B KUCIOPOJIe, U3yUdeHUE KOJIEKIUU «MeTasl 1
CIUIaBbl», B3aMMOJCICTBHE IIENOYHBIX M ULIEIOYHO3EMENbHBIX METANIOB C BOJOW (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAJIOB), B3aMMOACHCTBUE IIUHKA U JKeJie3a C PaCTBOPAMH KHUCJIOT U LIEIOYEH,
KAueCTBCHHbIC pEaKIMM Ha HEOPraHWYECKHWE AaHHOHBI, KAaTHOH BOJOPOJAa U KAaTUOHBI METaJJIOB,
B3aUMOJICCTBUE THAPOKCHUJIOB ATIOMHHHMS M IIMHKA C pacTBOpaMU KHCIOT W WIEJIoYel, peuieHue
JKCIIEPUMEHTANBHBIX 3a7ad 1o temMaMm «lajmoreHsl», «Cepa u e€ coeauHEHUs», «A30T U docop U HX
coeuHEHUs», «MeTaibl IIaBHBIX MOATPYII», «MeTamibl TOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xuMuu B o0ecrieueHUH YCTOMYMBOTO Pa3BUTHS YeioBeuecTBa. [IOHATHE O HAYYHBIX METOJAaX
MO3HAHMUSI U METOIOJIOTMM HAY4YHOTO HcCcleqoBaHusA. HaydHble NPUHIUIBI OPraHU3aluyd XUMHYECKOTO
pou3BoJCTBa. [IpoMBIIIIEHHBIE CLIOCOOBI MOJyYEeHUs BaKHEWIINX BEIIEeCTB (Ha MpHUMepe MPOU3BOJCTBA
aMMHUaKa, CEpHON KHUCJIOThI, MeTaHoJa). [IpOMBINIIEHHBIE CIIOCOOBI MOJYYCHHS METaUIOB W CIUIABOB.
XUMHUECKOE 3arpsi3HEHHE OKpY)KAIoLled cpeabl M ero mocieAcTBus. Ponb Xumuu B oOecredueHUH
SHEPreTUIecKoi Oe30MaCHOCTH.

XuMHs U 310poBbe uenoBeka. JlekapcTBeHHbIe cpeacTBa. IIpaBuia HCnoap30BaHMs JIEKAPCTBEHHBIX
npenaparoB. Pojas XuMuM B pa3BUTHH MEIUIIMHBIL.
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XWMHUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poib XuMuu B oOecrieyeHUH MUILEBOM
0€30IMacHOCTH.

Kocmernueckne wu mapdromepusie cpenctBa. beitoBas xumusa. [IpaBmima  GezomacHOro
MCIIOJIb30BaHUs MIPENapaToB OBITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siiicTBe. OpraHnuecKre U MUHEPATbHBIC YIOOPCHHSL.

CoBpeMEeHHBIE KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKW, CTEKJIO, KepaMmuka. Martepuanbl s
anekTpoHuku. Hanorexnomnoruu.

PacuérHble 3agayn.

Pacuétel: Macchl BemecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WM
00BEMY OTHOTO U3 YYaCTBYIONINX B PEAKIIMU BEIIECTB, MAacChl (00BEMA, KOIMYECTBA BEIIECTBA) MPOTYKTOB
peakuuu, ecau OJHO M3 BELIECTB MMEET MpUMecH, Macchl (00bEMa, KONIMYECTBA BEIECTBA) MPOIYKTa
peakuuu, eciiv OJHO U3 BEUIECTB JaHO B BUJE pPacTBOpa C OMpeneIEHHON MacCOBOU J10JIel pacTBOPEHHOTO
BEIIECTBA, MACCOBOW JIOJM M MOJISIPHOM KOHIIGHTPAIIMM BEIECTBA B PACTBOPE, JOJIH BBIXOJA MPOIYKTA
PEaKIy OT TEOPETUUECKU BO3MOMKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzamust MeXmpeIMeTHBIX CBS3€H MpU U3YYCHUHU OO0IIe n HeopraHudeckoi xumuu B 11 kimacce
OCYIIIECTBIISIETCS. Yepe3 HCIONh30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSTHI,
MPUHSTHIX B OTACIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TOHTHS: SIBJICHUE, HAyYHBIN (DaKT, TUIIOTE3a, TEOpUSs, 3aKOH, aHAJU3,
CUHTE3, KijaccuUKalus, TM[EepUOJUYHOCTh, HAOJIOJACHHE, HW3MEpPEHUe, OSKCIEPUMEHT, MOJEIb,
MOJICTTUPOBAHUE.

Oduznka: Marepus, MUKPOMHP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, WMOH, W3OTOIIBI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHUECKUN YPOBEHb, BELIECTBO, TEIO, 00BEM, arperaTHoe COCTOsTHUE
BEIIECTBa, UJCANIbHBIN ra3, (u3nyeckrue BeIUUNHBI, eAUHHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPT U, Macca.

Buonorusi: kinerka, opraHus3M, 3KocHUCTeMa, Onocdepa, MeTabOIU3M, MAaKpO- U MHUKPOAJIEMEHTHI,
OeNKH, KUPHI, YIIEBOJbI, HYKICUHOBBIC KHUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK
SHEPTUU B DKOCHCTEMAX.

['eorpadusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus: XUMUYECKass TPOMBIIUICHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE  MAaTepPHAIbI,
CeNIbCKOXO03HCTBEHHOE MIPOU3BOJICTBO, MUIIeBast MPOMBINIIICHHOCTD, dapmarneBTHUECKas
MPOMBIIIIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX IpEenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, AIEKTPOHHAs POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBercTBUM C CHCTEMHO-ACSATEIBLHOCTHBIM MOAXOJAOM B CTPYKTYpPE JUYHOCTHBIX PE3yJIbTATOB
OCBOGHHUsI TpeaMmeTa «XWMHS» Ha YpOBHE CpEAHEro oOmero o0pa3oBaHHS BBIICTICHBI CIETYIOIINE
COCTaBJISIIOLIME: OCO3HAHHME OO0YYarOIMIMMHCS POCCHMCKOM TpakJaHCKOM HASHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIIPEACTICHUIO; HaJTMYe MOTHBAIMHN K 00y4eHHIO; TOTOBHOCTh
U CIIOCOOHOCTh OO0YYaroIMXCsS PYKOBOJCTBOBATHCS MPHUHSTHIMU B OOIIECTBE MpaBUIaMH UM HOpPMaMu
MOBE/ICHUS;, HAIMYKE MPABOCO3HAHMUSI, SKOJIOTUIECKON KYIbTYPHI; CIIOCOOHOCTh CTaBHUTh IIEJIM U CTPOUTH
YKU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS IMpenMera «XHUMHS» OTpakaioT CPOPMUPOBAHHOCTH OIIBITA
MO3HABATEIbHON U MPAKTUYECKOM NEATEILHOCTH 00yYaroNIMXCcs B MPOLIECCEe peann3aiui 00pa3oBaTeabHON
JeSATEeIbHOCTH.

JIM9HOCTHBIE PEe3yNbTaThl OCBOCHUS IMpeaMeTa «XUMHS» OTPaKaloT CPOPMUPOBAHHOCTH OIIBITA
MO3HABATEIbHON U MPAKTUYECKOM NEATEIHLHOCTH 00YJarONINXCs B MPOLIECCEe peann3aii 00pa3oBaTeabHON
NESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS O0YUYAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH, YBAKCHHSI K 3aKOHY U
IIPABOIOPAIKY;

MPEJICTABICHUSI O COLUATbHBIX HOPMAaX M MpaBUjIaX MEKINYHOCTHBIX OTHOILIEHUHN B KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOUM TBOPUYECKOH JESATEIBHOCTH MPH CO3JaHUH Y4EOHBIX MMPOCKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIHHBIX 3a/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAaMEPEHHUs, JIOTMKY U apryMEHThl IPYrHX Ipu
aHaJIM3€ Pa3IUYHbIX BUJIOB YUeOHOIl 1eATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacCJIeIUI0 OT€YECTBEHHOU XUMUU;

YBa)XEHUsI K TMpOIlecCy TBOpPUECTBA B 00JacTU TEOPHUH U TMPAKTUYECKOrO MPUIIOKEHHUS XUMHH,
OCO3HAHUSA TOrO, 4YTO JaHHbIE HAayKH €CTh pe3yJabTaT JUINTEIbHBIX HAOMIOJEHUH, KPOMOTIMBBIX
HKCIIEPUMEHTAJIbHBIX MIOMCKOB, MIOCTOSTHHOTO TPY/a YYEHBIX U MPAKTUKOB;

WHTEpeca M IO3HABATEIbHBIX MOTHBOB B IMOJIYYCHHWH M MOCIEAYIOIMIEM aHaln3e WH(OpMALUU O
NEePEOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBS3aHHBIE C XHMHUYCCKUMHU SIBICHUSIMH, W TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAapHILEH € MO3ULUN HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHUSI MOCIEACTBUN MOCTYIIKOB;

4) popmMupoBaHHSA KYJIbTYPHI 310POBb:

MMOHUMAaHUS [IEHHOCTEHN 370pOBOTO M 0€30MMacHOr0 00pasa KU3HU, HEOOXOUMOCTH OTBETCTBEHHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

coOirofeHus] TpaBusl 0€30MacHOr0 OOpalleHUsl ¢ BEIIeCTBAMU B OBITY, TIOBCETHEBHOW KHU3HU, B
TPYAOBOM JAEATEIBHOCTH;

MOHMMAaHUS IIEHHOCTH MpPaBWJI MHIMBUIYaIbHOTO M KOJUIEKTUBHOTO O€30MacHOro IMOBEJICHHUS B

CUTYAIUAX, YTPOXKAIOUTUX 3I0POBBIO M )KU3HU JTFO/ICH;
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OCO3HAHUS TMOCIIEJCTBUI U HENPUITHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aIKOroJisi, HApKOTHUKOB,
KYpEHHUs);

5) Tpyn10BOro BoCHUTAHUA:

KOMMYHHUKaTUBHOW KOMIETEHTHOCTH B y4€OHO-HCCIIEJOBATEIbCKOM NEesATENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKH HAa aKTHMBHOE YYacTHE B PEIICHUU MPAKTHUYECKUX 33]a4 COLMATBHOW HAMpaBIEeHHOCTH (B
paMKax CBOETO Kjacca, IKOJIbI);

UHTEpeca K MPAaKTHUYECKOMY H3y4YEHHIO NpodeccHil pa3iIuyHOro poja, B TOM YHUCIE Ha OCHOBE
IIPUMEHEHHUS PEMETHBIX 3HAaHUH 110 XUMUH;

YBaXXEHUSA K TPYAY, JIOASAM TPpYyJa U pe3ysibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHAMBHIYAIbHOM TpaeKTOpuu oOpa3oBaHus, Oymymien
npodeccun W peanu3allud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH I1IeJIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJIe KaK UCTOYHUKY CYIIECTBOBAHUS KH3HU Ha
3emire;

MOHMMAaHUS II100aJIbHOTO XapaKTepa 3KOJOTHYECKUX Mpo0sIeM, BIUSIHNS SKOHOMUUYECKUX TPOIECCOB
Ha COCTOSIHHME IPUPOJHON U COLMAIBHOU CPEMBL;

OCO3HAHUS HEOOXOJAUMOCTH WCIOIb30BAaHUS JOCTHKCHHM XWMUU JUISI PEIICHHs] BOMPOCOB
PalOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUSTUS IEHUCTBUN, MPUHOCSAIIMX BpPEd OKPYXKAIOIIEH MNPUPOJHON Cpelne, YMEHHUs
MPOTHO3HPOBATh HEOJArONMPHUATHBIE HSKOJIOTHYECKHE TIOCICACTBUS TPEANPUHUMAEMBIX JEHCTBUU U
npeaoTBpanaTh ux;

HaJIU4Ms Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHHUS, 3KOJIOTMYECKON KYNbTYpPHhI, ONbITA AEATEIbHOCTH
SKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHsS  pPYKOBOJACTBOBaTbCA HMH B  II03HABaTEIbHOM,
KOMMYHHKATHBHOW M COIMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTHUBOCTOSATH HJICOJIOTUN
xemo¢oOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HayKH U OOLIECTBEHHOU
MPaKTUKU;

MOHWMAaHUS CTIICIU(PUKU XUMHH KaK HayKH, OCO3HAHUS €€ poiau B (OPMUPOBAHUHU PAIOHATHHOTO
HAyYHOTO MBIIUICHUSI, CO3/IaHUU LIEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpY)KaloIlleM MHpE KaK O €IWHCTBE
OPUPOJBI M YEJIOBEKa, B MO3HAHMU MPHUPOAHBIX 3aKOHOMEPHOCTEH U pEUIeHHH MpoOJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHUS;

yOeXAEHHOCTH B OCOOOH 3HAUYMMOCTM XHWMHU JIJII COBPEMEHHOH IMBUJIM3AIUU: B e
T'YMaHUCTUYECKON HAMPAaBICHHOCTH M BaXKHOW POJIM B CO3JIaHUHM HOBOHM 0a3bl MaTEpPHAIBHOU KYJIBTYpHI, B
pelIeHny TI00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHs UYEJIOBEUECTBA — CHIPbEBOM, IHEPreTUYECKOM,
MUIIEBOA U JKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIICUCHUU YCIOBHH YCIENIHOTO
TpyJa U SKOJIOTHYECKH KOM(DOPTHOM KU3HH KaXKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: IMOHUMAHHUS CYIIHOCTH METOJOB MO3HAHUS, MCIOJb3yEMbIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIydaeMble 3HAHHUS A aHalIW3a U OObACHEHUs
SIBJICHUW OKPYXKAIOIIETO0 MHpa M TPOUCXOASAIIMX B HEM H3MEHEHUH, YMEHHs JelaTh OO0OCHOBAaHHBIC
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DaKTOB M HMEIOIIUXCS JAaHHBIX C IENBI0 MONYYEeHHUS ITOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BaTh XMUMHUYECKHE 3HAHUSA Uil pelleHus mnpodieM B
peaTbHBIX )KU3HEHHBIX CUTYAIUSX;
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WHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKON ICATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENMPEPHIBHOMY OOPAa30BaHHUIO W CaMOOOPA30BaHUIO, K AKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUHU C )KU3HCHHBLIMU HOTpe6HOCT$IMI/I;

WHTEpeca K 0COOEHHOCTSM TPYy/ia B pa3audHbIX chepax mpodhecCuoHATBHOU eATeTbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3ylbTaThl OCBOSHHS HPOTPaMMBl 10 XMMHMH Ha YpPOBHE CpEIHEro OoOIIero
00pa3zoBaHMs BKIIFOYAOT:

3HaYMMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIMXCS  MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIE) OOIIEHAYYHbIE MOHATHUS, OTPaKAIOIIME IEJIOCTHOCTh HAYYHOH KapTHHBI MHUpa U
cneun(rUKy METOJIOB TO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTHs,
ABJICHHE, IPOLIECC, CHUCTEMA, HAy4yHbIH (AaKT, NMPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
HCCIIeI0BaHNEe, HAOIIOICHNE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHUe);

YHUBEpCaJbHbIE y4ueOHble JEHCTBHs (TO3HABaTEIbHbIE, KOMMYHHMKATHBHBIC, pETYISTHBHBIC),
oOecrieunBaromue (GopMupoBanue (YHKIMOHAIBHOW TIPAMOTHOCTH M COLMAIBHOM KOMIIETEHIIMU
00yJaromuxcs;

CIOCOOHOCTh 00YYAIOLINXCSl MCII0JIb30BaTh OCBOCHHBIE MEXIUCIMITIMHAPHBIE, MUPOBO33PEHUYECKHE
3HaHUS M YHUBEPCAJIbHbIC YUeOHBIC IEHCTBHS B TO3HABATEIBHOMN U COLMAIIBHOM MPAKTUKE.

MeramnpeaMeTHble  pe3ylbTaThl  OTPAKAIOT  OBJIQJACHHWE  YHHUBEPCAJbHBIMH  y4eOHBIMHU
NI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JAE€HCTBUSMH.

Ilo3naBaTebHBbIE YHHBePcAdbHbIE YUeOHbIe JeiCTBUS

1) 6a3oBble JIOTHYeCKHeE TeiCTBUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, paccCMaTpHUBaTh €€ BCECTOPOHHE;

OTIPENIETIATh IIENH JEATEIBbHOCTH, 3a/laBasl MapaMeTphl U KPUTEPUH UX JTOCTHIKEHHUS, COOTHOCHTH
pe3yabTaThl IEATEIHOCTU C TIOCTABJICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JIOTUYECKOT'O MBILIUICHUS: BBIIEIATh XapaKTEepHbIC
MPU3HAKU TOHATUM M YCTaHABJIMBAaTh WX B3aUMOCBS3b, MCIIOJH30BATh COOTBETCTBYIOIIUE TMOHSATHS IS
OOBSICHEHUS OTIETHHBIX (DAKTOB U SIBICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUU TSI KIacCU(UKAIIUU BEIIECTB U XMMHUYECKUX PEAKITU;

yCTaHaBIUBATh PUYUHHO-CIICACTBEHHBIE CBS3U MEXIY N3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykACHUS (MHIAYKTUBHBIC, JEIYKTUBHBIC, IO AaHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PACCMATPUBACMBIX SBJICHHUSAX, (POPMYIHPOBATH BBIBOABI U
3aKITIOYCHUS;

MPUMEHATH B MpPOLIECCE MO3HAHUS MCIOJIb3yEeMble B XMUMHH CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBEIBATh MOJETBHBIC TPEJCTABICHUS — XUMHUYECKHH 3HaK (CHMMBOJ) JJIEMEHTa, XUMHUYECKas
dbopmysa, ypaBHCHHE XUMUUYECKOW PEaKIMKM — MIPH PEUICHUN y4eOHBIX MO3HABATEIBHBIX M MPAKTHIECKUX
3a/1ay, MPUMEHITh Ha3BaHHBIC MOJCJbHBIC TPEJICTABICHUS IS BBISIBICHHUS XapaKTEPHBIX IMPHU3HAKOB
M3y4aeMbIX BEILIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a30BbIe HccCeI0BaTEIbCKHE eCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIIECTB U XMMHUYECKUX PEaKITUI;

dbopMyIUpOBaTh IENM W 3aJla4d HCCIEOBaHUS, WCIIOIh30BaTh TMOCTABJICHHBIE W CAMOCTOSITEIHHO
c(OpMyIIMPOBAaHHBIE BOMPOCHI B KAadyeCTBE HWHCTPYMEHTA MO3HAHUS M OCHOBBI ISl (POPMUPOBAHUS
TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;
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BJIa/IETh HaBBIKAMU CaMOCTOSTEIHHOIO IJIAHUPOBAHUS U MTPOBEICHUS YUEHNYECKUX IKCIIEPUMEHTOB,
COBEPILIECHCTBOBAaTh yMEHHUS HAOIIOAAaTh 3a XOJOM IIPOLECCa, CAMOCTOSITEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, GopMyIHpoBaTh O0OOOIIEHHS W BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH pE3yJIbTaTOB
HCCJIETOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoIeTaHHON padoTe;

NpUOOpeTaTh OMBIT YYEHHUUECKOH HCCIIEIOBATEIbCKON M MPOEKTHOW IEeSTENIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY MOMCKY METOJOB PpEIICHUS NPAaKTUYEeCKUX 3a/ad,
MPUMEHEHHUIO Pa3JIMYHbBIX METOJIOB MTO3HAHUS.

3) padora ¢ undgopmanmueii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHUKAX HHOpMalMK (HAydHO-NOMYNSIpHAs JIUTEparypa
XUMHUYECKOTO COJepKaHUA, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHaIU3UpOBaTh WH(GOPMAIIHIO
pa3IUYHBIX BUAOB U (QOpPM TPEICTABICHHS, KPUTUYECKH OIICHHBATh €€ JIOCTOBEPHOCTH W
HENPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3aMpochl U MPUMEHATh Pa3JIMYHbIE METOJABI MPHU MOUCKEe U 0TOOpe MH(pOpMaluy,
HEOOXOUMOM TSI BRITIOTHEHUS YIeOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

MPUOOPETaTh OMBIT UCTIOIB30BAHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpaTh ONTHUMAIBHYIO (HOpPMY MpeacTaBiIeHUsS WHPOpMAUK (CXEMBbI, TpaduKH,
JUarpamMmbl, TaOJIHUIIBI, PUCYHKH U IPYTHE);

UCITIOJIb30BaTh HAYYHBIA SI3BIK B KAUeCTBE CPEICTBA NMpH paboTe ¢ XUMHUYECKOH HH OpMaIuen:
MPUMEHATh MEXIpEeAMETHbIe ((PU3MUEeCKHEe ¢ MaTeMaTHYeCKHe) 3HaKU U CHUMBOJIBI, (OPMYIIHI,
ab0peBHaTypBI, HOMEHKIIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TEMBbI B XOJI€ TMAIOora U/WIU JUCKYCCHUH,
BBICKA3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEJIOKECHHUSI OTHOCUTEIBHO BBITIOTHEHHUS MTPETI0KEHHOM
3a7a4u;

BBICTYNIaThb C TPE3CHTAllMEN  PE3yabTaTOB  II0O3HABATEIBHOW  JESATCIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIH COBMECTHO CO CBEPCTHHKAaMHM IIPH BBIIIOJHEHUU XHMHYECKOTO HKCIEPHMEHTA,
NPaKTUYECKON paboTHI 1O MCCIEOBAHUIO CBOWCTB M3Y4aeMbIX BEIECTB, PeaM3allui y4eOHOrO MPOeKTa,
¥ (GOPMYIHUPOBATH BHIBOJBI 110 Pe3yJibTaTaM MPOBEAEHHBIX HCCICIOBAHUN MYTEM COTIIACOBAHMS ITO3UIIHIA B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHCHUSIMU.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiCTBHS:

CaMOCTOSATENIFHO TUIAHUPOBATH M OCYIIECTBIIATH CBOIO TO3HABATEIBHYIO JESTENBHOCTD, ONMPEAEIss
e€ LeNu | 3a7ja4k, KOHTPOJIMPOBATH M 110 Mepe HEOOXOANMOCTH KOPPEKTUPOBATH MPeIaraeMblil aIrTOpUTM
JeMCTBUI TIPH BBHIMOJIHEHUH y4eOHBIX M HCCIENIOBATEIbCKUX 3a1ay, BEIOMpaTh HanOosee 3(PpQeKTHBHBIHN
CHOCO0 MX PEHICHUs C YUETOM MOTYUYCHHUsI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIIMAX;
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OCYIIECTBIISATH CAMOKOHTPOJIb JESITEIHHOCTH HA OCHOBE CAMOAHAaJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmeTHble pe3yabTaTbl OCBOCHUS MPOTPaMMbl IO XMMUHU Ha YIIyOJEHHOM ypOBHE Ha ypOBHE
cpemHero oOmero o0pa3oBaHus BKIIOYAIOT CCU(pUYECKUE I yIeOHOTO MpeameTa «XuMUs» HaydHbIe
3HaHMS, YMCHUS U CIIOCOOBI ACWCTBUI 10 OCBOCHHUIO, MHTEPIIPETALMU M MPEOOPA30BAHUIO 3HAHUH, BHIIBI
ACATCIIBHOCTH 110 MMOJTYUYCHUIO HOBOTO 3HAHUA U ITPUMCHCHUIO 3HAHUU B PA3INIHBIX y‘ICGHBIX CUTYyalluiX,
a TaKXKC B PCAJIbHBIX JXU3HCHHBIX CUTYallHUAX, CBA3AHHLIX C xumueu. B nporpamMmme 1o XuMum npeCaAMCTHBIC
Pe3yIabTAThI IPEICTABIEHBI TI0 TOIaM H3yYCHHS.

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OpraHndeckasi XuMUsD OTPaXKaroT:

Cc(OPMHPOBAHHOCTh TPEACTABICHUI: O MecTe M 3HAYEHUU OpPraHUYECKOM XUMHMHM B CUCTEME
€CTECTBEHHBIX HayK U €€ pojiu B 00eCIeUeHNH YCTOHYHMBOTO Pa3BUTHUS YEJIOBEUECTBA B PEIIEHUH NPoOIeM
IKOJIOTMUYECKOH, SHEPTeTUYECKOM W MHINEBON O€30MacHOCTH, B PAa3BUTHU MEIUIIMHBI, CO3JAHUHM HOBBIX
MaTepHajoB, HOBBIX HMCTOYHHKOB HJHEPIUH, B OOECIEUEHHUU PAIMOHAIBLHOTO MPUPOAONOIH30BAHUS, B
(OpMHPOBAHUN MHMPOBO33pEHMsI U OOIIEH KyJIbTYpbhl YEJIOBEKA, & TAK)KE 3KOJOIMUECKH OOOCHOBAHHOIO
OTHOILEHMSI K CBOEMY 3/10pPOBBIO M IPUPOJIHON CpeIE;

BJIAJICHUE CHUCTEMON XMMHUYECKMX 3HaHHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLINE TMOHSATHS —
XUMHUYECKHA SJEMEHT, aTOM, SApO U JIIEKTPOHHAs 000JoYka atoma, s-, p-, d-aTOMHBIE opOuTany,
OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aToMa, TMOpHUu3alysl aTOMHBIX OpOWTased, MOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIA 00BEM, YITIEpOAHBIM CKeneT, (PyHKIMOHAIbHAS TpyINa, pajukal, CTPYKTypHbIE (HOpMYIIbI
(pa3BEpHYyTBIE, COKpaUIEHHBIE, CKEJIETHbIE), H30MEepUs CTPYKTypHas ¥  NPOCTPAHCTBEHHAs
(reomeTpuyeckas, ONTHYECKasi), ©30MEPbI, TOMOJIOIMUECKUI Psijl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOI- U
a30Tco/EepKalllue  OpPraHUYecKWe  COEAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMSI; TECOPHH, 3aKOHBI (nepuoandeckuid 3akon /I. . Menneneesa, Teopus
CTpOCHHUsI oOpraHuueckux BemectB A. M. ByTnepoBa, 3aKOH COXpaHEHHMsS MAacChl BEILECTB, 3aKOH
COXpaHEHMsI M TIPEBPAIICHUSI YHEPIHU MPH XUMHUECKUX PEaKIHsX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN
A3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHMS, JISXKALNE B OCHOBE IIOHUMAHUS IPUYUHHOCTU U CUCTEMHOCTH
XMMHUYECKHX SIBJICHUN; MPEJCTABICHUA O MEXaHU3MaX XMMHYECKMX DPEaKLUH, TEPMOJUHAMUYECKHUX U
KUHETHYECKUX 3aKOHOMEPHOCTSIX HX IMPOTEKaHHs, O B3aUMHOM BJIMSHHM aTOMOB M TPYNI aTOMOB B
MoOJIeKynax (MHIYKTUBHBIM W Me30MepHbIi 3¢ ¢ektrl, opueHtanTsl 1 u Il pona); daxromornyeckue
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIyYEHUH U O€30M1aCHOM HCIHOJIb30BAHUU BAKHEMIINX OpPraHUMYECKUX
BEIIECTB B OBITY M NMPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA, OOIIMX HAyYHBIX HMPUHIUIAX XUMHUYECKOTO
IPOM3BOJICTBA (HA MPUMEpPE MPOU3BOICTBA METAHOJA, IEPepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHH: BBIIBIATH XapaKTEPHbIE NPU3HAKU TOHATHH, YCTaHaBIMBATh HX
B3aMMOCBSI3b, MCII0JIb30BaTh COOTBETCTBYIOIIME IMOHSTHSA IPHU OMMCAHUM COCTAaBa, CTPOCHUS U CBOMICTB
OPraHMYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTH YMEHUIA:

UCMOJIb30BaTh XHUMHMUYECKYI0O CHMBOJIUKY JUISI COCTAaBJIICHUS MOJICKYJISAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBJIATh YPAaBHEHMsS] XHMMHYECKHUX PEAKUUMH U pPACKPBIBaTh HX CYIIHOCTb: OKHCIUTEJIBHO-
BOCCTAHOBUTEINIbHBIX PEAKIMIA IMOCPEACTBOM COCTABIICHHS JIEKTPOHHOIO OaylaHCa 3TUX PEAKIUU, peaKkiui
MOHHOT0 OOMeHa IyTEM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBATh MOJENM MOJIEKYJ] OpPraHMYECKHX BELIECTB IS WILIIOCTPAlMM MX XMMHYECKOIo U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;
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c(OpMHUPOBAHHOCTh YMEHUH: YCTaHABINBATh MPUHA/IKHOCTh N3YUEHHBIX OPraHMYECKHUX BEILECTB
M0 UX COCTaBy M CTPOEHHUIO K OMNpeAeNEHHOMY KIIAacCy/TpyIilie COCIUHEHHH, AaBaTh WM Ha3BaHUS IO
cucremarnueckoii HomeHkinarype ([UPAC) w mpuBOIUTH TpUBHAIBHBIC HAa3BaHUS ISl OTICIBHBIX
Ipe/ICTaBUTENIe OPraHMYECKUX BEIIEeCTB (3TUJICH, alleTUIICH, TOIYOJI, TIULEPHH, ATHIEHTIIUKOIb, (DEHOI,
dbopManbaerua, aneTalblIeruj, aneToH, MypaBbHWHAas KHCIOTa, YKCYCHas KHCIOTa, CTeapuHOBaf,
OJICMHOBAs, TATLMUTUHOBASI KUCJIOTHI, TJIMIIMH, aJJaHWH, MabT03a, PPYyKTO3a, aHWIINH, JUBUHIII, U30TIPEH,
XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUJ XMMHYECKOH CBSI3U B OPraHUYECKHX COEIUHEHMSIX
(koBaJIeHTHas! U UOHHAS CBSI3b, G- U T-CBS3b, BOJOPOIHAS CBA3b);

c(OpPMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUSI TEOPUU CTPOCHUS OPraHUYECKUX BEIIECTB A.
M. BytnepoBa aiist 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHHS,

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh COCTaB, CTpOEHHE, (U3MUECKHEe M XHUMHYECKHE
CBOMCTBA THWIIMYHBIX MPEACTABUTEIECH PA3NIMYHBIX KJIACCOB OPraHUMYECKUX BEHIECTB: AJKAHOB,
LIUKJIOQJIKAHOB, aJKEHOB, AJIKAJUEHOB, aJKMHOB, ApOMATHYECKUX YIJIEBOJOPOAOB, CIUPTOB, AJIbACTHUIIOB,
KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTBIX M CIIOXKHBIX 3()HPOB, XKUPOB, HATPOCOCAWHEHUN M AMUHOB,
AMUHOKHCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, M- U MOJUCAXapUA0B), HITIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXIy HAMH YPaBHEHHSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKUUN C MCIOJb30BAHUEM CTPYKTYPHBIX
dopmy;

c(OpPMUPOBAHHOCTh YMEHUSI TOATBEPKIATh Ha KOHKPETHBIX MPHMEpax XapakKTep 3aBUCUMOCTU
pEaKUMOHHON CITIOCOOHOCTH OPTraHUYECKUX COETMHEHHUI OT KpaTHOCTU U THIAa KOBAJEHTHOMN CBA3M (O- U T-
CBSI3M), B3AMMHOTI'O BJIMSHHS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh HWCTOYHUKU YTIEBOIOPOIAHOTO CHIPbs (HE(PTH,
OPUPOJIHBIA Ta3, Yrojib), CIOCOOBI €ro MepepadOoTKU U TPAKTHYECKOE MPUMEHEHHE IPOAYKTOB
nepepadoTKy;

c(OpMUPOBAHHOCTh BIIAJICHUSI CHCTEMOI 3HAHHM O €CTeCTBEHHO-HAayYHBIX METOJaX IO3HAHUS —
HAOMIO/ICHUU, W3MEPEHUHU, MOJCIMPOBAHUU, DJKCIEPUMEHTE (pPEalbHOM H MBICIEHHOM) W YMEHUS
MIPUMEHSATD 3TH 3HAHHUS;

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE ONEpPAlMU MBICIUTENbHON NeATeIbHOCTH —
aHaJIU3 U CUHTE3, CPaBHEHHE, 000011IeHNe, CHCTEMaTU3alINIO, BBISIBICHIE PUYNHHO-CIICICTBEHHBIX CBSI3E
— JUISl U3YYEHUS CBOMCTB BEILIECTB U XMMHUYECKUX PEAKIIU;

c(OpPMHUPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBS3b XUMHUYECKHX 3HAHUU C TOHATHIMH U
NPEJICTABICHUSIMA JAPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB g Oojiee OCO3HAHHOTO TIOHHWMAaHUs
CYIIHOCTH MaTEpHAIIBHOIO €IUHCTBA MHpPA, UCIOJIb30BATh CUCTEMHBIC 3HAHUS 10 OPTaHMYECKOW XUMUU
JUTSE OOBSICHEHUS U TIPOTHO3UPOBAHMUSI SIBIICHUH, IMEIOIIIUX €CTECTBEHHO-HAYUYHYIO TIPUPOLY;

c(OpPMHUPOBAHHOCTh YMEHHUU: MPOBOAWTH PACUYETHl MO XUMHUYECKUM (HOpMyJiaM U ypaBHEHUSM
XUMHYECKHX pEaKkIuil C HCMIOJIb30BaHUEM (GU3NYECKUX BeIMYUMH (Macca, 00BEM Tra3oB, KOJIWYECTBO
BEIIECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: pPacdy€Thl MO HAXOXKJIECHUIO
XUMHUYECKOH (DOpPMYIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSIM XHUMHYECKHUX JJIEMEHTOB, IPOAYKTAM
CTOpaHusl, TUIOTHOCTU Ta3000pa3HBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH: TPOTHO3UPOBATh, AHAIM3UPOBATH U OLEHUBATh C TMO3HMLMN
9KOJIOTMYECKON 0e30MacHOCTU TMOCIENCTBUS OBITOBOM M IPOU3BOICTBEHHOW EATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C Mepepa0O0TKON BEIIECTB, MCIOJIb30BaTh MONYyUYEHHBIC 3HAHWS I MPUHSATHS TPAMOTHBIX
pelIeHuii MpoOJieM B CUTYAIUSX, CBI3aHHBIX C XUMUEH;

c(OpMHUPOBAHHOCTh ~YMEHHUH: CaMOCTOSTEIbHO IUIAHUPOBaTh M MNPOBOAUTH XMUMHUYECKUN
JKCIIEPUMEHT (MOJydeHHE M HU3YYE€HHE CBOMCTB OpPraHMYECKHX BEIIECTB, KayeCTBEHHbIE pEaKLUu
YIJIEBOAOPOAOB PA3JIUYHBIX KJIACCOB M KHUCIOPOACOAEPKAIUX OPraHUYECKUX BEIUECTB, PEIICHHUE
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SKCIIEPUMEHTANBHBIX 3aJlad 0 paclO3HABAaHUIO OPraHMYECKUX BEUIECTB) C COOJIIOJIEHUEM MpaBUIl
0e30macHOro oOpalleHus ¢ BellecTBaMH U JabopaTOpHBIM 00opynoBaHHEM, (OpMyTUpOBAThH LENb
UCCIICIOBAHMSI, TPEICTABISITh B PA3MYHOM (opMe pe3yibTaThl SKCICPUMEHTa, AHAIU3UPOBATH U
OLICHUBATbH UX JOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI:

coOroAaTh MpaBUiia IKOJOTHIECKH IEIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOU AESATEILHOCTH
B LIEJISIX COXPAHEHUs CBOErO 370pPOBbs, OKPYKAIOLICH IIPUPOAHON Cpebl U JOCTHKEHUS €€ yCTOMYUBOIO
pa3BuUTHS;

OCO3HABaTh ONACHOCTh TOKCHUYECKOTO JIEWCTBUSI HA JKMBBIE OpPraHU3MBI  OIPEACIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIca nokazarens [1/1K;

AHATM3UPOBATH IEJIECO00PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH H B
OBITY C TOYKU 3pEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH I€JICHANIPABICHHbIN MOUCK XUMUYECKONH MH(OpMaLnu
B Pa3IMYHBIX MCTOYHHKAX (Hay4dHas W y4yeOHO-Hay4dHas JTUTEpaTypa, CpeicTBa MacCOBOW MH(OpManuu,
WNuTepHer u npyrue), KPpUTHUECKH aHATM3UPOBATh XMMUYECKYIH0 HMH(pOpManmio, mepepadarbiBaTh €€ U
HCITOJIH30BaTh B COOTBETCTBUHU C TTOCTABICHHOW YUeOHOMU 3a/1auei.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHuIecKass XMMHUS OTPAKAIOT:

c(OpPMUPOBAHHOCTh TMPEJACTABICHUI: O MaTEepHATbHOM EAWHCTBE MHUPA, 3aKOHOMEPHOCTSAX U
MTO3HABAEMOCTH SIBJICHUN MPUPOJBI, O MECTE U 3HAYCHUH XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ PO
B 00ecrneyeHuu YCTOMYMBOTO pa3BUTHSA, B PEUICHUH MpOoOJeM SKOJIOTHYECKOM, SHEPreTUYecCKOu u
NUIIeBOM 0€30MacHOCTH, B PA3BUTUU MEIUIIUHBI, CO3JAHWHM HOBBIX MATEPUAIOB, HOBBIX HCTOYHUKOB
DHEpPruM, B OOECIEUECHUU PALUOHAIBHOTO MPUPOONOIL30BaHUSA, B (DOPMUPOBAHUM MHUPOBO33PEHUS U
o0mieil KynbTypbl YelIOBeKa, a TakXKe SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/J0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOW XMMHYECKUX 3HAHHWM, KOTOpas BKJIIOYAECT: OCHOBOIMOJAralolIUe MOHSTHUS —
XUMHUYECKHI DJIEMEHT, aToM, SAPO aToMa, M30TOIbI, dJEKTpPOHHAs 000oYKa aToMma, s-, p-, d-aToMHBIE
opOWTaIM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHS aTOMa, THOpHIM3alMs aTOMHBIX OpOWTajei, WOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUSA, XHUMHYECKass  CBA3b
(KoBaJIeHTHAs, HOHHAS, METAJUIMYECKasi, BOJOPOAHAS), KPUCTAIUTHUECKAsT PEIIETKA, XUMHUECKAs PEaKIus,
pacTBOp, DSJIEKTPOIUTHI, HEIJIEKTPOJIMTHI, AJIEKTPOJUTHUUYECKAs JIUCCOLMALNS, CTENEeHb IUCCOLIMAIINHU,
BOJIOPOJHBIA TIOKa3aTeilb, OKUCIHUTEIb, BOCCTAHOBUTENb, TEIUIOBOM A(P(EKT XHWMHUYECKOM peakluH,
CKOPOCTh XMMHUYECKOI peakliK, XUMUIECKOE PAaBHOBECHE; TEOPUU U 3aKOHBI (TCOPHS IIEKTPOIUTHUECKON
auccouranuu, nepuogumyeckuil 3akoH .M. MenpeneeBa, 3aKOH COXpPaHEHHMsI MacChl BEILECTB, 3aKOH
COXpaHEHHUsS U MPEBPAIICHUS YHEPTUU NIPU XUMUUYECKUX PEaKLUsIX, 3aKOH MOCTOSIHCTBA COCTAaBa BEUIECTB,
3aKOH JIEHCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHNUS,
JeXallhe B OCHOBE IMOHMMAHMS MPUYMHHOCTH W CUCTEMHOCTHM XUMHUYECKHMX SIBJICHUW; COBPEMEHHBIC
MPEICTABJICHHS O CTPOCHUHU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJMOJIEKYJISIPHOM YPOBHSIX;
NPEACTABICHUSI O MEXaHM3Max XHMHYECKUX peaKui, TEPMOJMHAMUYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKAHMs, O XMMHUYECKOM DPaBHOBECUH, PACTBOPAX W JUCIEPCHBIX CHUCTEMAXx;
¢dakTosornyecKue CBEACHHS O CBOWMCTBAaX, COCTaBe, MOJYYEeHHMHM U 0OE30MacHOM HCHOJIb30BaHUU
BaXHEHIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOHN JEATEILHOCTH YEeIIOBEKA, OOIIIX HAYYHBIX
MPUHIUIIAX XUMHYECKOTO POU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTE€pHbIE NPU3HAKU TOHSATHI, YCTaHaBIUBAaTh MX
B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMHUCAHMM HEOPTraHWYECKHUX BEIIECTB U HMX
IIPEBPALLCHU;
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c(OpMHUPOBAHHOCTh YMEHHUS HCIOIb30BaTh XUMUYECKYIO CHUMBOJIUKY IUIS COCTaBJICHUS (POpMYI
BELIECTB M ypaBHEHUIN XMMHUECKUX peakiuil, cucreMatnieckyto HoMeHkiatypy (IUPAC) u tpuBnanbHble
HAa3BaHUS OT/AEIbHBIX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI OMNpPENEeNsITh BaJE€HTHOCTh M CTENEHb OKUCICHHUS XUMHYECKHX
3JIEMEHTOB B COCIMHEHUAX, BUJ XUMUYECKOU CBSI3U (KOBaJCHTHAsI, HIOHHAsI, METAJUIMYECKas, BOAOPOIHAs),
THUII KPUCTAIUIMYECKON PEIETKA KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTb YMEHHSI OOBSCHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT BUJA XUMUYECKOH CBS3U
U THUMA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBI M JIOHOPHO-aKLENTOPHBIM MeXaHU3Mbl 00pa3oBaHUs
KOBAJIEHTHOH CBSI3H,

c(OPMHPOBAHHOCTh YMEHMU: KIIAaCCU(PUUIMPOBATh: HEOPraHMUECKHE BEIIECTBA IO HX COCTaBy,
XUMHUUYECKHE pEaKLUU M0 Pa3JIu4HbIM IPHU3HAKaM (YHCIYy U COCTAaBY Pearvpyrolux BEIIECTB, TEIUIOBOMY
3¢ dexTy peakuny, U3MEHEHUIO CTETIEHEeW OKUCIIECHHS JIEMEHTOB, 00paTUMOCTH, YYacCTHIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSITENILHO BHIOMpPATh OCHOBAHMS U KPUTEPUU NS KiIacCU(UKAIMKM W3Y4aeMbIX BEUIECTB U
XAMHYECKHUX PEaKIUi;

c(hOpPMHUPOBAHHOCTh YMEHHUSI PACKpPBIBATh CMBICH Tepuoaundeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, O0OBSICHUTEIbHYIO U TPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMUYECKHUX DJIEMEHTOB IepBOro—4eTBéproro nepuonos llepuommueckoit cucremsl .M. Menneneesa,
UCTIONB3Ysl TIOHATHUS «IHEPTeTHUECKUE YPOBHHY», «IHEPreTHUECKHE MOAYPOBHU», «S-, p-, d-aTOMHBIE
opOUTaANNY», KOCHOBHOE U BO30YKIEHHOE YHEPreTHUECKUE COCTOSHUS aTOMay; OOBICHITH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB U MX COCAMHEHM 1Mo nepuoaam u rpynnam [lepuoandeckoi
cucremnl JI. M. MenzaeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS MX
DIIEKTPOHHBIX 000JI0YEK;

c(hOopMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMMCHIBATH) OOIIME XUMHUECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIAacCOB, MOATBEPKAATh CYHIECTBOBAHME TE€HETHYECKOW CBSI3M MEX]y HEOPraHUYECKHMH
BELIECTBAMH C IOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIMX XUMUYECKUX PEAKIIMIL;

c(OPMHPOBAHHOCTh YMEHUSI PACKPBIBATh CYIIHOCTBH: OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIMA
MOCPEACTBOM COCTaBJICHHSI DJIEKTPOHHOTrO OajaHca 3TUX peakIuil; peakiuuil MOHHOro OOMeHa MyTEM
COCTAaBJIEHUS MX IIOJHBIX M COKpAlI€HHBIX MOHHBIX YPABHEHUW; pPEaKUUd THAPOJIN3A; peaKuui
KOMILJIEKCO0Opa30oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IMHKA U aJTIOMHHHUA);

c(OPMHPOBAHHOCTh yYMEHHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHHMS XMMHUYECKHX PpEaKIUil ¢
Y4€TOM HX SHEPreTHYECKUX XapaKTepUCTUK, XapaKTep HU3MEHEHUs CKOPOCTH XMMHYECKOM pEaKUuU B
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TaKXKe XapaKTep CMEIIEHHS XUMHYECKOrO PaBHOBECHS O]
BIIMSIHUEM BHEWIHHX Bo3neiicTBuii (mpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaTh XWUMHUECKHME pEaKLUUH, JIeKallie B OCHOBE
MPOMBIIIJIEHHOTO TMOJIYY€HUS CEpPHOW KHCIOTHI, aMMHaka, OOIIHMe HayudHble NPUHIUIB XUMHYECKHX
MIPOU3BO/JICTB; L1€71ecO000pa3HOCTh MPUMEHEHUSI HEOPraHMUECKUX BEIECTB B MPOMBILIUIEHHOCTH U B OBITY C
TOYKH 3PEHUS COOTHOILIEHUS PUCK-I10J1b3a;

c(OpPMHPOBAHHOCTD BIIAICHUSI CUCTEMOM 3HAHUN O METO/AaX HAYYHOTO MO3HAHUS SBJICHUN MPHPOJIBI
— HabI0IeHUe, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (peajbHbId U MBICICHHBIN), UCIIOIb3yEMbIX B
€CTECTBEHHBIX HAYKaX, YMEHHUs IPUMEHATH 3TH 3HAHUS MPU HKCIIEPUMEHTAJIBbHOM HCCIIEJOBAaHNUN BELIECTB
U JUI1 OOBACHEHHS XMMHUYECKUX SIBJICHUH, UMEIOIUX MECTO B IMPHUPOJE, MPAKTUUYECKOH AEATeNbHOCTU
YEJIOBEKA U B TIOBCEIHEBHOM JKH3HY;

c(OpPMHUPOBAHHOCTh YMEHHUS BBIABIATH B3aUMOCBSI3b XHUMHUYECKMX 3HAHMM C TOHATUSAMU U
NPEJICTABICHUSIMA JAPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB Jig 0Oojiee OCO3HAHHOTO TIOHHWMAaHUs
MaTepUaIbHOrO EJUHCTBA MUPA;
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c(OpMUPOBAHHOCTh YMEHUSI MPOBOJIUTH PACUYETHI: C HCIOJB30BAHUEM TMOHATUN «MaccoBasi OJIs
BEIIIECTBA B PACTBOPE» M «MOJISIPHAsI KOHIIEHTPALIMS»; MAacChl BEIIECTBA MM 00bhEMA Ta3a M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIONIMX B PEAKIMU BEIIECTB; TEIJIOBOTO
¢ dexTa peakiuu; 3HaYEHUS BOJAOPOJHOTO MOKAa3aTeNsl PACTBOPOB KHUCIOT U ILEIOYell ¢ H3BECTHOU
CTEMEeHbIO AMCCOIMAK; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOAYKTa pEakluu, €ClId OJHO U3
MCXOJHBIX BEIIECTB JAHO B BHUJIE PACTBOpA C ONPEAECIEHHON MACcCOBOW J0JIEW PACTBOPEHHOIO BELIECTBA
WM JJAaHO B M30BITKE (MMEET MPUMECH ); JIOJIA BBIXO/a MPOIYKTA PEaKuu; 00BEMHBIX OTHOIICHUH Ta30B;

c(OpPMHUPOBAHHOCTh ~YMEHHUH: CaMOCTOSTEIbHO IUIAHUPOBaTh W  MHPOBOAUTH XMUMHUYECKUN
JKCIIEPUMEHT (IIPOBEJEHUE peakluid HOHHOrO OOMEHa, TOJATBEP)KICHHME KaueCTBEHHOTO COCTaBa
HEOPTraHWYECKHUX BEIIECTB, OMPEIEICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIUKATOPOB, U3YUCHUE
BIIUSTHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIMH, PEIICHHE YKCIIEPUMEHTAIBLHBIX 3a1a4
o TeMaM «Metamisl»y u «HemeTtamnsi») ¢ cobmoieHneM paBuil 0€301acHOTO OOpaIIeHus ¢ BEIIeCTBAMHU
u 1a00opaToOpHbIM O00OpyIOBaHUEM, (OPMYIUPOBATH LIENIb HCCIEIOBaHUS, MPEICTABIATH B Pa3IUYHON
dbopMe pe3yabTaThl SKCIIEPUMEHTA, AaHATTM3UPOBATh U OLIEHUBATh UX TOCTOBEPHOCTH;

c(OpPMHUPOBAHHOCTh YMEHHI: COONMIOJATh TMpaBWJIa TOJIH30BAHUS XUMHYECKOW TMMOCYIOH U
71a00paToOpHBIM 000pYJOBaHHEM, OOpAIlEHUS C BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKLUSMHU IO
BBIMOJTHEHHIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB, SKOJIOTHUYECKU 11eJ1IeCO00pa3HOro MOBeAeHUs B ObITY U
TPYIOBOM JEATEIBbHOCTH B ILEJIIX COXPAHEHHSI CBOErO 370pPOBbS, OKpPYXKAlOLIEH MPUPOJHOM Cpeabl U
JOCTI)KEHHUSI €€ YCTOMYMBOIO pPa3BUTHUS, OCO3HABaTh OMACHOCTh TOKCHYECKOTrO JCHCTBUS Ha >KHUBBIC
OpraHU3Mbl OIIPENEIEHHBIX HEOPTAHNYECKUX BEIIECTB, MOHUMasl cMbica nokasarens [1/1K;

c(OpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH I€JICHANIPABICHHbIN MOUCK XUMUYECKONH MH(OpMaLun
B Pa3JIMYHBIX MCTOYHHKAX (Hay4dHas W y4yeOHO-Hay4dHas JTUTEpaTypa, CpeicTBa MacCOBOW WMH(OpManuu,
WNHTrepHer u npyrue), KPUTHUECKH aHATM3UPOBATh XMMUYECKYI0 HMH(pOpManmio, repepadareiBaTh €€ U
HCITOJIH30BaTh B COOTBETCTBUHU C TTOCTABICHHOW YUeOHOMU 3a/1auei.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuecTBO 4acos

JyeKTpOHHbIe (LM pPOBbHIE)
o0pa3oBaTe/bHbIe pecypchl

Ne
w/n HanmenoBaHue pa3iesioB U TeM NIPOrpaMMbI
KonTpoabubie IIpakTuueckue
Bcero
padoTbI padoThI
Pazgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMUM
11 IIpeamer opranndeckoil xumuu. Teopust cTpoeHus 2 bubnuoreka [IOK
' opraHvueckux coequHeHuii A. M. bytieposa https://m.edsoo.ru/d69df650
Hroro no pazneny 8
Paznen 2. YrieBoaopoabt
)1 [IpenenbHbIE YIII€BOAOPOIBI — AJTKAHBI, 5 bubanorexka [JOK
’ LUKJIOATKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHble yrieBoaopoabl: alKEHbI, 14 1 bubmmoreka [JOK
’ aJIKaJIMEHbI, aJTKUHbI https://m.edso0o.ru/d69df650
Bbu6nuoreka [JOK
23 A 8
POMATHHECKHE YT/ICBOAOPOAEI (aPCHBL) https://m.edso0o.ru/d69df650
24 IIpupoaHbIE HICTOYHUKH YTJIEBOAOPOJOB U UX 4 bubmmoreka [IOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmoreka [IOK
2.5 r 4 1
IOTCHIIPOMSBOIIHE YIIIEBONOPOAOE https://m.eds00.ru/d69df650
Hroro no paszneny 35
Pasznen 3. Kucnopoacoaep:kamnue oprannyeckue coeJuHeHUust
3.1 Crnuptsl. ®eHon 11 1 bubmorexa [TOK

https://m.edso00.ru/d69d{650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHunbHBIE COSTUHEHUS: allbICTHIBI U

Bbu6nuoreka [JOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. ClIOKHBIC A(DUPHI. 21 hitps://m.edsoo.rw/d69df650
Kupsi
Bbu6nuoreka [JOK
33 Y TIeBoL! ? https://m.edso0o.ru/d69df650
Hroro o pazaeny 41
Pasznen 4. A3oTcoaepskaniue OpranHnyeckre coeJuHEeHUs
Bbu6nuoreka [JOK
4.1 AMUHBL. AMUHOKHCIOTEL. belrkn 12 hitps://m.cdsoo.ru/d69di650
Hroro o pazneny 12
Paszgen S. BbicokomoJieKyJISIpHbIE COeTHHEHUS
5.1 BricokoMonekynsipHBIE COeTUHEHUS 6 bubmorexa LIOK
’ yp a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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11 KIIACC

DJIeKTPOHHbIE
(uudposbie)
Ne m/m KosauyecTBO yacoB 06DA30BATEALHbIE
) HanmenoBaHue pa3ie/ioB U TeM NPOrpaMMbI p
pecypcebl
Beero KonTpoabHbIe IIpakTH4eckne
padoThI padoThI
Pa3nen 1. TeopeTnyeckue 0OCHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH u
1.1 Ilepuoauueckas cucteMa XUMHUYECKUX 9 bubmorexa HOK
' pHOA https://m.edsoo.ru/2dd57f24
anemeHToB /I. 1. Menneneesa
bu6 OK
1.2 Crpoenue BemniectBa. MHOrooOpasue BeniecTB 11 1 hgp:?;;?:;{sigm nddsT64
Bbu6nuoreka [JOK
1.3 X
HMHTICCKHE peatiti 19 ! 3 https://m.edsoo.ru/2dd57{24
Hroro no pazneny 39
Pasznea 2. Heoprannuyeckasi XumMusi
bu6mmoreka [IOK
2.1 H
CMETAILIH 3 ! 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 M
TRt 23 ! 2 https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
Bbu6nuoreka [JOK
3.1 M . X
€TO/Ibl TO3HAHKS B XUMHUH. XUMHUS U )KU3Hb 9 hitps//m.cdsoo.ru/2dd5 7024
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

KoanuecTBO 4acos

JJIeKTPOHHBbIE HU(POBHIE

Tema ypoka
n/n P Bcero Konrpoabubie IIpakrnyeckue 00pasoBaTebHbIE PECypChl
padoTshI padoThI
IIpeamer u 3HaYEHHE OPTaHUYECKOH XMMHUH,
1 I pe I[CTaBJ'IeHI/Ie 0 MHOFI())O6 a3uy OPraHUYECKUX 1 Bubmiorexa LIOK
pea ~ p p https://m.edsoo.ru/3686¢e615
COeIMHEHUI
DIEKTPOHHOE CTPOEHHE aTOMa yriaepoaa (OCHOBHOE U
2 B030 pz[éHHoe CI())CTOSIHI/ISI) Banygmﬁmﬂe B(OBMO)KHOCTI/I 1 Bubmnorexa HOK
YK ’ https://m.edsoo.ru/Oce6fd4c
aToma yriepoja
XuMHUecKas CBSI3b B OPraHNMYECKUX COSIMHEHUSIX.
3 MexaHu3MEbI 00 aBOBaII{)I/IH KOBaHeHTHOﬁHCBH3H 1 Bubmioreka [IOK
P . ’ https://m.edsoo.ru/8d39f5¢c8
CrocoObI pa3pbiBa CBsI3eH
Teopus cTpoeHUsI OpraHUYECKUX CoeMHEeHn A. M. bubmmoreka [JOK
4 1
byrneposa https://m.edso0.ru/9e595¢cb8
Bunpe! n3oMepuu: CTPYKTYpHAsL, IPOCTPAHCTBEHHAS.
5 9H§KT OHHLII; B(b(l)ei”ﬁfl ;’P MOJIEK Ijmxlc)) TaHUYCCKUX 1 buGmnorexa LIOK
P N Y p https://m.edsoo.ru/b0e61661
COeIMHEHUI
6 [IpencraBnenue o kaccupUKaLUU U CUCTEMAaTHIECKas 1 bubmmoreka [IOK
Homenkiarypa (IUPAC) opraanveckux BEIIeCTB https://m.edsoo.ru/c212dd21
7 Knaccudukanms peakiyii B opraHU4ecKOi XUMHUHI 1 buGmorexa LIOK
1Hs peakt p https://m.edsoo.ru/ba5706aa
8 CucremMaruzanuys 1 0000IIeHe 3HAHUH 110 TEME 1 Bubmiorexa LIOK
https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJOTHYSCKUH psaf, o01ias popmyia,
9 HOMEHKJIaTypa U H30MeE H;IpaneKT H(-)IHH(()}; II; g 1 Bubmioreka LIOK
M pud, p https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
10 duznueckre 1 XUMHUYECKHE CBOIICTBA AIKAHOB 1 Bubmioreka LIOK
https://m.edsoo.ru/3137711c¢
11  Haxoxnenue ankanoB B mpupojae. CrocoOsl MoTydeHus 1 bubmmoreka [JOK
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U IPUMCHCHUC aJIKAHOB

https://m.edsoo.ru/259b0a5b

Huknoankansl: o0mast popmyna, HOMEHKIATYpa U

Bbu6nmuoreka [JOK

12 A30MEpUSI, OCOOCHHOCTH CTPOECHHUS U XUMHUICCKUX
N pH, P https://m.edsoo.ru/156730d2
CBOWCTB, CITOCOOBI TIOJyUEHHUSI U TIPUMEHEHUE
Pemienne pac4€THBIX 3a/1a4 Ha ONPEACIICHUE
13 MOJIEKYJISIPHOM (OPMYJIIbl OpraHNYECKOro BEIIeCcTBa 10 bubmmoreka [JOK
MaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB, BXOJSIIUX B €TI0 https://m.edsoo.ru/bf84d8eb
cocras. Cucremarn3anus 1 0000IIEHNE 3HAHUI IO TEME
AJKEHBI: TOMOJIOTHUECKHH psijI, o0mas Gopmyna,
|4 | HOMEHKIATYPa, SJIEKTPOHHOE H IPOCTPAHCTBEHHOE bubanorexa HOK
cTpoeHue MoJieKysl. CTpyKTypHasi U IUC-TPaHC- https://m.edsoo.ru/273b0ale
M30MEepHs aJIKEHOB
15 duznyecKkue 1 XUMUIECKHUE CBOMCTBA aJIKEHOB. bubmuorexa [JOK
[TpaBriio MapkoBHHKOBA https://m.edso0.ru/21069¢ccd
16 | CrocoObl moy4eHHS U MIPUMECHCHHE aJIKCHOB Eubmorexa LIOK
¥ P https://m.edsoo.ru/665dc058
[IpakTuueckas padora Ne 1 mo teme "[lonydeHue
17 3TI:/IJIeHa U U3 I;HI/IG ero cBoucTB" & buGmorexa LIOK
ya https://m.edsoo.ru/0941eed8
18 Pewienne pac4€THBIX 3a/1a4 Ha ONPEACIICHUE bubnuoreka [IOK
MOJIEKYJIIPHOHM (hOPMYJIIbI OPTaHUYECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
AJIKaqueHBl: CONPSHKEHHBIC, H30IUPOBAHHBIC
19 | xym JII[I/I OBaHHLIIe) OCOGGHP,IOCTI/I C-)JII)GKT OHH(;FO bubmmorexa LIOK
YMYJHPp ’ P https://m.eds00.ru/04298c0a
CTPOCHUS
20 XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX TUECHOB Bubmioreka [IOK
P https://m.edsoo.ru/e561253d
21 CrocoOs! ITOIYYEHNS U IIPUMEHEHNE AJIKAINEHOB Bubmnorexa HOK
ya P https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTHYECKHH psijl, o01as popMyia
22 HOMEHKJIaTypa, JIEKT OHHoIt)a Iil ’n OIfT aiche}fllH(;e Bubmioreka LJOK
ypa, P P up https://m.edsoo.ru/68bb6ccdc
CTPOCHHE MOJIEKYI, (PU3nUeCcKre CBOMCTBA
23 | XWUMHYECKHE CBOMCTBA AJIKMHOB bubmmoreka [IOK
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https://m.edsoo.ru/23493a93

24 KauecTBeHHBIE peakIi Ha TPOHHVYIO CBS3b Bubanorexa [IOK
p p yio https://m.edsoo.ru/7b1c48da

25 CrocoOB! ITOIYYEHNS U IPUMEHEHNE AIIKHHOB Bubmnorexa HOK
¥ p https://m.edsoo.ru/a6f9alea

26 Pewrenune 3aau: pacy€Tsl N0 ypaBHEHNUIO XUMHYECKOU bubmmoreka [JOK
peakuuu https://m.edsoo.ru/5db8e526

27 Cucremaruzanusa U 0000IIeHNE 3HAHUN 110 TEME
ApeHbI: TOMOJIOTHYECKUH psijl, oO1mast popmya,

8 HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE bu6mmoreka [IOK
CTpOEHHE MOJIEKYJ O€H30J1a U TOJIyoJa, UX (PU3NIECKUE https://m.edso0.ru/a92a7094
CBOMCTBA
XUMHUYECKUE CBONCTBA apPEHOB: PEAKLIUU 3aMEIICHUS bubmmoreka [JOK

29

https://m.edsoo.ru/a44alae4

30 XUMUYECKUE CBOWCTBA APEHOB: PEAKLINU bubanorexa HOK
MIPUCOCTMHEHMSI, OKHCIICHHE TOMOJIOTOB OeH3071a https://m.edsoo.ru/a44alaed

31 OCO00EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA Bubmioreka [TOK

p https://m.edsoo.ru/d5018a54

32 Pewienne pac4€THBIX 3a/1a4 Ha ONPEICIICHUE bubnuoreka [IOK
MOJIEKYJIIPHOHM (hOPMYJIIbI OPTaHUYECKOTO BEIECTBA https://m.edsoo.ru/53461a2c

33 Croco0B! MOJIydEHNS U IPUMEHEHUE aDEHOB Bubmioreka [IOK

yi p p https://m.edsoo.ru/6£717d09

34 ['eneTnueckas CBA3b MEKIY PA3IMUHBIMH KIIACCAMU
YTJIEBOJOPOIOB

35 Pac4€Tpl Mo ypaBHEHUAM XUMUYECKUX PEAKIIHA.

Cucremaruzanusa U 0000IIeHNE 3HAHUN 110 TEME
36 | IIpuponnsiii ra3. [lonyTHble HeTAHBIE Ta3bI
37  KameHHBIH yrojib ¥ MPOJYKTHI €r0 IepepadoTKH Eubmorexa LIOK
yr poiy pep https://m.eds00.ru/69b3398b
33 Hedtp u ciocoOb1 €€ nepepabotku. [Ipumenenue bubmmoreka [JOK

MPOIYKTOB NepepadboTku HehTH

https://m.edsoo.ru/2119de78
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I'enernueckas cBI3b MCKAY pa3JIMYHBIMU KJIaCCaMU

39
yIJI€BOIOPOIOB
40 ["a;oreHonpon3BOIHBIE YIIIEBOIOPOIOB: AIEKTPOHHOE bubmmoreka [JOK
CTPOEHHE; PEaKIMU 3aMELIECHUS raJIoreHa https://m.edsoo.ru/82b4d759
JleicTBre mienoyen Ha TajIoreHIIPOU3BOIHBIE.
41 B3anMoelicTBre qUrajoreHajJkaHoB ¢ MarHUEM U
IIUHKOM
49 CucremaTtu3zaiys u 0000IIeHIE 3HAHUI TI0 pa3Ieny bubanorexa HOK
"Yraesogoposr" https://m.edsoo.ru/20e89122
43 | KontpoawsHas pabota 1mo Teme "YTieBonopoasr" ngg;;fg;ggg 5¢96298
[IpenenbHble OTHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUN
44 p;fz[,ﬂo6maﬂ (boHpMyna, CTpoeHHepMoneKyn, H30Mepus, BH@HOTeKa HOK
HOMEHKJIaTypa, Kilaccuuxanus, Gu3ndecKue CBOMCTBa hutps.m.edsoo.nufitesed
45 XUMHYECKUE CBOMCTBA MPEACIbHBIX OJTHOATOMHBIX bubmmoreka [JOK
CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI MOTy4eHHs ¥ TPUMEHEHUE OJTHOATOMHBIX bubanorexka HOK
CIIUPTOB https://m.eds00.ru/484100000000000
47 [TpocTeie adupbl: HOMEHKIIATypa U U30MEpUs, bubmmoreka [JOK
0COOEHHOCTH (PU3MUECKUX U XUMHUYECKUX CBOMCTB https://m.edsoo.ru/c2c788b2
48 MHOroaroMHBbIE CIIUPTHL: ITUICHIIIUKOIb U TIULEPHH, bubnumoreka [IOK
X GU3HYECKUE U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ee4d84aa
49 CrniocoOblI oy4eHus ¥ IPUMEHEHHE MHOTOAaTOMHBIX bubmmoreka [JOK
CIUPTOB https://m.edsoo.ru/d12e567d
50 ®DeHOM: CTPOCHHUE MOJICKYITBI, PU3NYECKHE CBOMCTBA. bubmmoreka [JOK
ToxcnuHOCTH heHoIa https://m.edsoo.ru/2ce72618
. bubnnorexa [HOK
51 = Xumwudeckue cBoicTBa (heHOIa hitps:/m.c dsogru 1037caso
52 Cnoco0bl moydeHus u puMeHeHne (eHoma ngg;r?lfgsiggiﬂ ddfde
53 [TpakTuueckas padota Ne 2. Pemenue bubmmoreka [JOK

SKCHEPUMEHTAIbHBIX 3a7a4 110 TeMe "CHupThl U

https://m.edsoo.ru/fd0ced09
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¢denonsr"

54 | Cucremarusainus 1 06001IeHNE 3HaHUH IO TEME bubmorexa LIOK
H B https://m.edso0.ru/1810cb9b
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE CTPOCHUE
55 Ka GHOHHJII[LHOIZ T'PYIIIIBL; FOM(E)JIOFI/I‘-IGCKEG SUIBL, OOIIas Bubmnorexa HOK
p PYIIIBL, P ’ https://m.edsoo.ru/b139beaa
dbopMmyna, u3oMepusi U HOMEHKJIaTypa
56 Anbaeruapl ¥ KeTOHBI: (U3HYECKUE CBOMCTBA; PEaKIIUH Bbu6nmuoreka [JOK
NIPUCOEAUHEHUS https://m.edsoo.ru/c887425¢
Peakuuu okuciieHUs: 1 KAUECTBEHHBIE PEAKLIMU bubanorexa HOK
57
aJbJEru10B U KETOHOB https://m.edsoo.ru/a393baa9
58 | CmocoObl moTydeHus aJIbJIETHI0OB U KETOHOB bubmorexa [IOK
¥ ACTHA https://m.edsoo.ru/520d1¢c51
59 OnHOOCHOBHEIE MpeebHbIE KApOOHOBBIE KUCIIOTHI, bubanorexa HOK
0COOCHHOCTH CTPOCHHUS UX MOJIEKYJII https://m.edsoo.ru/fecObl113
W3omepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, UX bubmmoreka [JOK
60 .
dbuznuecKue CBOMCTBa https://m.edso0.ru/700cc87b
61 XUMHYECKUE CBOMCTBA MPEACIbHBIX OJTHOOCHOBHBIX bubmmoreka [JOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
62 Oco0eHHOCTH CBOMCTB MYPaBbHHOM KUCIIOTHI. bubanorexka HOK
MHoroo6pa3ue KapOOHOBBIX KUCIIOT https://m.edsoo.ru/bb31be71
Oco0EHHOCTH CBOMCTB: HEMPEICTbHBIX U
apoOMaTHUYECKHX KapOOHOBBIX, TUKAPOOHOBBIX, bubanorexka HOK
63
TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BeICITUX https://m.edsoo.ru/83a08773
KapOOHOBBIX KHUCIIOT
64 | IloHsATue o MPOU3BOJHBIX KaPOOHOBBIX KUCIIOT bubmorexa LIOK
P A P https://m.edsoo.ru/0d162d9d
65 CrniocoObl oy4eHus ¥ MpUMEHEHNE KapOOHOBBIX bubmmoreka [JOK
KHCJIOT https://m.eds00.ru/7c065¢9d
66 CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PsijI, oOIIas bubnnorexa [HOK
dbopmyra, ©30MepHsl 1 HOMEHKJIaTypa https://m.edsoo.ru/adfffe6d
67 = ®usuueckue U XMMUYECKHE CBOWCTBA 3(hUpoB bubmaorexa LIOK

https://m.edsoo.ru/ad6b94b2
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Pemenue pacu€rHbix 3a/1a4: 10 ypaBHEHUIO

68 | XMMHYECKOU peakinu, Ha OMPEIeICHUE MOJICKYISIPHON
(bopMyITbI OPraHUYECKOTO BEIIECTBA
[IpakTuueckas padora Ne 3. Permenue
69 31<I::ne I/IMeHTaJ'II;)HI)IX 3aga4 o reme "KapOoHoBbie bubmorexa LIOK
P 8 " p https://m.eds00.ru/4866711b
KUCIOTHL. CII0KHBIE APHUPHI
XKupsr: crpoenne, GU3NUECKUe U XUMUYECKHE CBOMCTBA bubnumoreka [IOK
70
(ruzpoinus) https://m.edsoo.ru/al9¢c5b98
7 Oco0eHHOCTH CBOICTB KUPOB, COJIEPKALIUX OCTATKH bubmmoreka [JOK
HENPEENbHbBIX KUPHBIX KUCIOT. JKupbl B pupoe https://m.edsoo.ru/b0331922
MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
. P bubmuorexa [JOK
72 Moroniee nerctaue. [1oHsATHE O CHHTETHUECKHUX
https://m.eds00.ru/3c566565
mortoiux cpencrax (CMC)
73 ['eneTnueckas CBA3b yIriIeBOJOPOAOB U bubmmoreka [JOK
KUCIIOPOACOAEPKALINX OPTaHUYECKUX BELIECTB https://m.eds00.1ru/56790c96
74 | Pacué€rbl 10 ypaBHEHUSIM XUMHUUYECKUX peakLni
75 | Cucremaruszanus 1 00001IeHNEe 3HaHUH IO TeMe bubmorexa LIOK
H B https://m.edsoo.ru/f8eaf2eb
76 OO61mas xapakTepuCTHKa YIJIEBOAOB U KJIacCHU(pUKaUs bubmmoreka [JOK
YTJIEBOAOB (MOHO-, M- ¥ TIOJIMCAXaPH/IbI) https://m.edsoo.ru/7a9693al
Monocaxapuabl: GU3NUECKUE CBOMCTBA U HAXOXKICHUE B bubnumoreka [IOK
77
MPUPOJIE https://m.edsoo.ru/b4bdda2d
73 [IpuMeHeHne II0KO3bI, €€ 3HaYCHUE B bubmmoreka [JOK
JKU3HENCATEIBHOCTH OPTaHMU3Ma https://m.edsoo.ru/5e¢61122d
79 Jucaxapunpl: caxapo3a, MaJIbT03a U JIAKTO3a. bubmmoreka [IOK
HaxoxnaeHnue B mpupo/ie U MpUMEHEHHE AUcCaxapua0B https://m.edsoo.ru/eb0384e7
R0 [Tonucaxapuasl: CTpOCHUE MAaKPOMOJIEKYJ, (PU3HIECKIE bubanorexa HOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/72a04508
81 | TloHsaTre 00 UCKYCCTBEHHBIX BOJIOKHAX bubmorexa [IOK
Y https://m.eds00.1u/6216e766
bu6mmoreka [IOK
82 Pemenue pacueTHbIX 3a/1a4 Ha ONPEACICHUE TOTN

https://m.edsoo.ru/7fde47ef
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BBIXO/1a TPOJYKTa pEaKLUU OT TEOPETUUECKH
BO3MOXHOI'O

83 Cucremarusanus U 0000IIeHHe 3HAHUH 110 pa3jiell Bubmioreka LIOK
1t m pasiery https://m.edsoo.ru/08d4364c
’4 KonTtponsnas padora no Teme "Kucnopozacoaepsxariue bubnunoreka [IOK
OpraHM4YeCcKHe COeTMHEHUs " https://m.edsoo.ru/42c6678¢
AMUHEL KnaccubHKaIys, CTPOCHHUE MOJIEKYJI, 00IIast
85 | ¢dopmyna I/IBOMG(bI/ISI IIl{OMeHII().HaT au (bmiqecmi bubmorexa LIOK
pv Y1, P, yp https://m.edsoo.ru/efa7e6ca
CBOIICTBa
86 = XumHueckue cBOicTBa ann(aTHIECKUX aMHUHOB bubmaorexa LIOK
https://m.edsoo.ru/1bc5¢f80
]7 AHWINH: CTPOGHUE aHWJINHA, OCOOCHHOCTH XUMHUYECKUX bubnumoreka [IOK
CBOMCTB aHWJINHA https://m.edsoo.ru/39cd21f1
23 CrniocoOblI MoTy4eHus U NpUMEHEeHue anndaTuyecKkux bubmmoreka [JOK
aMUHOB https://m.edsoo.ru/eal 38763
AMMHOKHUCIOTEL: HOMEHKIATYPa X H30MEPH,
89  ¢wusuueckue cpoiictBa. OT, eJ}IIII),HLIe npe (I))TaBI/ITeJ'II/I o- buGmorexa LIOK
- VIR pen https://m.edsoo.ru/d1773e80
AMUHOKUCIIOT
XHUMHUYECKHE CBONCTBAa aMUHOKHUCIIOT, MX
90 OnoJsiornyeckoe 3HadeHrue aMuHokuciaor. CuaTes U Bubmnorexa HOK
) https://m.edsoo.ru/77df705a
TUIPOJIU3 TIENITHIO0B
91 Benku xak mpupogHbIe TOIUMEPEL, CTPYKTYPEL OEIKOB Bubmioreka [TOK
PHUPOA PRI CTPYKTYP https://m.eds00.ru/429¢9899
N bubmuorexa [JOK
92 XUMHYECKHE CBOMCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcomepikaliyue reTepoLUKINYECKUE COeTUHEHUSL.
93 H J'IGI/III[{EBI)IGH-:(I/ICHOTBII)' ;IOCTaB CT OeHI/Iei[I Bubmnorexa HOK
YK ’ » TP https://m.edsoo.ru/521d1431
Ouosornyeckas poib
IIpaxtuueckas padbora Ne 4. Pemenue
94 31<I::ne I/IMeHTaJ'II;)HI)IX 3a7a4 o tTeMe "A3oTcoaeprkaniue Bubmnorexa HOK
P A " Jeprarl https://m.edsoo.ru/8e3c02d1
OpraHUYECKUE COCANHEHUS
95 | TIlpakTtuueckas padora Ne 5. Pemienue bubmnoreka [JOK
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SKCHEPUMEHTAIbHBIX 3a7a4 110 TeMe "Pacno3naBanue
OpPraHM4YeCKHX COeTUHEHUM"

https://m.edsoo.ru/bde3fdf6

KonTponbhas pabota no teme "A3oTconepxaiine bubmmoreka [JOK
96 " 1
OpPraHUYECKUE COCTUHEHUS https://m.edsoo.ru/ce561bc7
57 cosmmenni n weromstw cuniress —nommepnn | Bu6moterca LIOK
a A pH3at https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCAIIHS
Bbu6nmuoreka [JOK
98 | Ilmactmaccel. YTunuzanus v nepepadoTka MiacTHKa 1 hitps-//m.cdsoo.ru/8224260f
99 DacToMepbl: HaTYPAJIBbHBIA CUHTETUYECKHE KayUyKH. 1 bubmmoreka [JOK
Pe3una https://m.edsoo.ru/246103ec
100 Bousiokna: HarypanbHbIE, HCKYCCTBEHHBIE, 1 bu6mmoreka [IOK
cuHteTnyeckue. [lonrumepsl cienuagsbHOrO Ha3HAYEHUS https://m.edsoo.ru/5963a601
[Tpa eckast pabora Ne 6. Pemienue
101 BKIZHI;TpPLquETZHI;HH; 337124 110 Te;q{g "Pacnio3HaBaHue 1 Bubmioreka [IOK
" https://m.edsoo.ru/3aebd77a
IJIaCTMAcC ¥ BOJIOKOH
O06o01IeHre U cUCTeMaTU3alus U3YICHHOTO MaTeprana bubanorexka HOK
102 " " 1
1o TeMe ""BhICOKOMOJIEKYIISIPHBIE COETMHEHMUSI https://m.edsoo.ru/6a22ble8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KITACC

N KosanuecTBo 4acon JIeKTPOHHbIE
0
Tema ypoka nugposbie
n/n Konrpoabnbsie IIpakruueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
. bubmmoreka [JOK
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 3eMeHT. M30Tomnbl 1 &
https://m.edsoo.ru/59c112ee
Bbu6nmuoreka [JOK
2 CtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIC YHCIIa 1
https://m.edsoo.ru/b4d9fffa
bu6mmoreka [IOK
3 Kiaccudunkamms XuMHUYEeCKHUX 3JIEMEHTOB (S-, p-, d-, f-31eEMEHTHI 1
¢ (s~ p-, d-, ) https://m.edsoo.ru/61294af9
4 Pacmpenenenye 2ieKTpOHOB 110 AaTOMHBIM OPOUTAIISIM 1 bubmorexa LOK
p p p https://m.edsoo.ru/f5f750fe
5 DNIeKTPOHHBIE KOH(PUTYpaAIUA aTOMOB JJIEMEHTOB B OCHOBHOM U 1 bubanorexa [HOK
BO30YXIEHHOM COCTOSTHUH https://m.eds00.1u/8149¢846
6 DIIeKTpOHHBIE KOHPUTYpPAITUA HOHOB. DJIEKTPOOTPHUIIATEITHHOCTD 1 buGnnorexa LIOK
p M ’ pooTp https://m.edsoo.ru/a0764b24
ITepuonnueckuii 3akoH u [leproanyueckas cucTeMa XUMUYECKHX
. . bubmuorexa [JOK
7 sneMmeHToB JI. 1. MenneneeBa, CBsA3b C COBPEMEHHON T€OpUEH 1
https://m.edsoo.ru/16957¢01
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX HJIIEMEHTOB U
8 00pa3yeMbIX UMH IIPOCTHIX U CIIOKHBIX BEIIECTB I10 I'PYIIIAM U 1 bubmorexa LIOK
pasy p pyH https://m.edsoo0.ru/f8468927
nepuoiaM
9 CucremMaruzanys 1 0000IIeHe 3HAHUH 110 TEME 1 buGnnorexa LIOK
https://m.edsoo.ru/8fad2942
10 Bunbr xuMudeckoii cBsi3u. MexaHu3Mbl 00pa30BaHUsl KOBAJTCHTHOM | Bbu6nmmoreka [JOK
cBs3u. BogopoaHas cBsizb. MeXKMOJEKYIIApHBIE B3AUMOACHCTBUS https://m.edsoo.ru/5a8072af
BaneHTHOCTE M BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b
11 AIICKTPOHHOU CTPYKTYPHI MOJIEKYII C KX T€OMETPHUUECKUM 1 bubmmnorexa IOK
p PYKTYP Y p https://m.edsoo.ru/3d2ca093
CTPOCHHEM
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12 [IpencraBieHuss 0 KOMIUIEKCHBIX COEIUHEHUSIX: COCTaB U bubanorexa HOK
HOMEHKJIATypa https://m.edsoo.ru/8c66bl12a
13 BemectBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. TUIbI bubmmoreka [JOK
KPHUCTAJUIMYECKUX PEUIETOK M CBOMCTBA BEUIECTB https://m.edsoo.ru/e167635b
14 ITonsatue o nucnepcHbIx cucremax. IIpeacraBineHue o KOIIOUIHBIX bubnunoreka [IOK
pactBopax https://m.edsoo.ru/da2¢70e4
15 WctrHHBIE paCTBOPHI: HACKHIIICHHBIE U HEHACBIILICHHBIE, bubanorexa HOK
pactBopuMOCTh. KprcTamioruapaTsl https://m.edsoo.ru/e9ccdd8d
16 Crioco0ObI BeIpaXKeHHST KOHIIGHTPAIIUH PACTBOPOB bubmorexa HOK
https://m.edsoo.ru/328e653a
17 Pemenne 3amay ¢ ncmojs30BaHEM ITOHATHH "MaccoBas J0JIS Bbu6nmuoreka [JOK
pacTBOpEHHOTO BellecTBa", "MoJispHas KOHIIEHTpanus'" https://m.edsoo.ru/785e0ab4
18 Knaccudukanmst 1 HOMEHKJIaTypa HEOPTaHUIECKUX BEIIECTB bubmorexa [TOK
https://m.edsoo.ru/bf9e108d
19 Cucremarusanusa 1 0000IeHNE 3HAHUA 110 TEME buGnnorexa LIOK
https://m.edsoo.ru/8d2c6a3a
KonTtponbHas pabota mo Temam "Ctpoenne aroma. [leprnonanueckmi
20 3akoH U [leprnoanueckas cucrteMa XxuMu4eckux sneMenToB /1. U. buGnnorexa LIOK
https://m.edsoo.ru/70a60aa4
Menneneena", "Ctpoenue BeniectBa. MHOTOOOpas3ue BeniecTs"”
Knaccudukanus XuMU4eCKUX peakifii B HEOpraHM4ecKon 1
21 OpraHMYECKON XUMHUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB; 3aKOH buommorexa OK
https://m.edsoo.ru/6335cdd2
COXpAHEHHs U MPEBPAIICHUS SHEPTUU IPU XUMUUYECKUX PEAKIMAX
2 TennoBble 3¢ GeKThl XUMUYECKUX peakiuil. TepMoxumuyeckue bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/d1db86da
7 Brrunciienus no ypaBHEHUSIM XUMHUYECKUX PEAKIUNA U bubanorexka HOK
TEPMOXUMHUYECKAM YPABHEHUSIM https://m.edsoo.ru/87b13954
4 CKOpOCTh XUMUYECKOHN peakIuu, €€ 3aBUCUMOCTb OT PA3IUYHbBIX
dakropoB. Katanus u karaanzaTopsl
25 I'oMoOreHHsbI€ ¥ reTepOreHHbIE peaKIuU
26 [TpakTrueckas padota Ne 1 mo teme "BnusHue pa3nuaHbIX bubmuorexa [JOK
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(haKkTOpOB HA CKOPOCTh XUMHUYECKON peakiun"

https://m.edsoo.ru/lfacaldl

27 OO6patumbie 1 HEOOpATUMBIE PEaKIMH. XUMHIECKOE PAaBHOBECHE buommorexa OK
https://m.eds00.1ru/309529b
)3 [TpakTuueckas pabota Ne 2 o teme "BriusiHre pa3aTudHbIX bubmmoreka [JOK
(hakTOpOB Ha MOJIOKECHUE XUMHYECKOTO paBHOBECHS" https://m.edsoo.ru/3bf34el7
29 OnexTponuTHyeckas auccoruanus. CHbHbIE U ciaalble bubnunoreka [IOK
31eKTposuThl. CTENneHb JUCCOIUaluu https://m.edsoo.ru/5f766bdf
30 Nonnoe npousBenenne Boasl. Cpeaa BOAHBIX paCTBOPOB. bubmuorexa [JOK
Bomoponusriit mokasarens (pH) pactBopa https://m.edso0.ru/3966ca89
31 ['upponus conelt. Peakiuu, npoTekaromume B pacTBOpax bubmmoreka [JOK
3IIEKTPOJIUTOB https://m.edsoo.ru/09d5a9%bd
0 [IpakTuueckas padora Ne 3 o teme "XuMHUYECKHE PEaKLUU B bubnunoreka [IOK
pacTBopax 3JIeKTPOJIUTOB" https://m.edsoo.ru/2e3daeb0
1 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC peaklun. BaxHeiime bubanorexka HOK
OKMCJIUTENN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
bubmmoreka [JOK
34 Merto 371eKTpOHHOTO (3JIEKTOHHO-HOHHOTO0) OajaHca hitps://m.c dsof)l.ru b691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB BELIECTB bubnmorexa LHOK
https://m.eds00.ru/93fb97d2
36 Pemenue 3a1au pa3nuyHbIX TUIIOB bubnmoreia LIOK
https://m.edso0o.ru/5a859d16
37 Pewienue 3ana4 pa3au4HbIX TUIIOB bubnmoreia LIOK
https://m.edsoo.ru/5afa265d
38 CucremaTtu3zanus u 0000IIeHIE 3HAHUI 110 TeMe " XUMHUYECKHe bubanorexka HOK
peakiuun" https://m.edsoo.ru/c161eb85
39 KonTtponbHas pabora no Teme "XuMu4eckre peakiuu" ngg;;fg;ggiga 02930
[Tonoxenune HemeramuioB B [lepuoauyeckoit cucteme XMMUYECKUX
40 anemeHnToB J[. 1. MenaeneeBa 1 0COOEHHOCTH CTPOCHHUS UX aTOMOB. bubnmorexa LHOK

duznueckue cBOICTBAa HEMETAIJIOB

https://m.edsoo.ru/8ca2dcad
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A1 AnoTponusi HEeMETa/uIoB (Ha IpUMeEpe KUCIopoa, cepbl, hochopa bubmuorexa [JOK
U yTJepo/a) https://m.edsoo.ru/ef92¢91c
4 Bogopon: nonyuenue, pusznyeckue 1 XUMHUYECKHE CBOMCTBA. bubmmoreka [JOK
Maapuast https://m.edsoo.ru/0aa8f613
43 lamorensl: HAXOXEHHUE B IPUPOJE, CIIOCOOBI TTOTyUYCHHUS, bubanorexa HOK
¢u3nUeckrue 1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/4e223795
44 I"anorenoBoopoibl. BaxkHeH e KUCTOPOACOAEPKAIIINE bubmuorexa [JOK
COEIMHEHUS TAJIOTEHOB https://m.edsoo.ru/6b3255e6
45 JlaGopaTopHbIe ¥ IPOMBIIIICHHBIE CITIOCOOBI MTOTYyYEHHUS TaJIOTEHOB. bubmmoreka [JOK
[IprMeHeHne raJoreHoB U UX COSAUHEHMI https://m.edsoo.ru/6971acad
46 [IpakTudeckas padora Ne 4. PemeHune skciepuMeHTATBHBIX 33124 bubmuorexa [JOK
o Teme "["aorensr" https://m.edsoo.ru/8b26fecd
Kucnopon: nabopaTopHble ¥ MPOMBIIIIEHHBIE CTIOCOOBI MTOTyYEHUS,
47 buszndeckue u xumuieckue cBoiictra. O3oH. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030HA
bu6mmorexa [IOK
48 OKCHAEL K IEPOKCHITEY https://m.edsoo.ru/5¢8816a0
49 Peuienue 3agau pa3auyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/2b6d8b4b
50 Cepa: Hax0XXJICHHE B MPUPOJIC, CITOCOOBI MOJyUCHHs, PU3NUECKHUE U bubnnorexa [HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/46afael6
bu6mmoreka [IOK
31 Ceposonopon, cysbuast https://m.edso0.1u/7¢875999
5 Kucnopoacoaepxarniue coenuaenns cepbl. OCOOEHHOCTH CBONCTB Bbu6nmmoreka [JOK
CEpPHOM KUCJIOTBI https://m.edsoo.ru/8cfa2548
53 [IpakTudeckas padora Ne 5. PemieHue skciepuMeHTATBHBIX 33124 bubmmoreka [JOK
no teme "Cepa u e€ coenuHeHus" https://m.edsoo.ru/0afb05e4
54 A3OT: HaX0XJIEHHUE B IPUPO/IE, CIIOCOOBI MOIYIeHHUS, (PU3HUECKUE U bubnnorexa [HOK
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPHUIbI https://m.edsoo.ru/badd2255
55 Kucnopoacoaepxaniue coemuaennst a3ota. OCOOEHHOCTH CBOMCTB bu6mmoreka [IOK
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a30THOU KHUCJIOTEI

https://m.edsoo.ru/e2965afe

56 [IpumeneHue a30Ta U ero coeAMHEHUN. A30THBIE YI0OpeHUs brbmorexa LIOK
https://m.eds00.ru/129£5059

57 ®ochop: HaxoKAEHHE B IPUPOE, CIOCOOBI OTyYeHUS, bubmmoreka [JOK
buszndeckue u xumMuieckue croictra. ®ochuapt u hochun https://m.edsoo.ru/9a6b43ec

58 Oxkcunst hocdopa, pochopconepxamue kucaotel. Comu bubanorexa HOK
dbochopHOU KHUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenne pochopa u ero coequnenuii. ochopHsie y100peHus ngﬁ;ﬁ;gg; 18070a

60 [IpakTuueckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 33124 bubnmoreka [IOK
o TeMe "A30T u pochop u ux coenuHeHus" https://m.edsoo.ru/8175ac3f

61 VYriepoa: HaX0XkJIeHUE B MPUPOJIE, AJTUIOTPOITHbIE MOIU(DUKAIINH; bubmmoreka [JOK
bu3YecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHNE https://m.edsoo.ru/1eb19f%¢

6 Oxkcun yrinepona(Il), okcun yrnepona(I1V), yronpHas kucinora u eé bubmmoreka [JOK
Cconu https://m.edsoo.ru/dbas8adf

63 Pemenue 3a1au pa3nu4HbIX TUIIOB bubnmoreia LIOK
https://m.eds00.ru/6029b609

64 KpeMmuuii: Haxox/IeHHE B IPUPO/IE, CIIOCOOBI MOTyUCHUS, bubanorexka HOK
¢u3nuecKkrue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/143558ab
65 Oxcupn kpemuus(1V), kpeMHUEBass KMCIIOTA, CUIIMKAThI fgfg;;fg;gﬁg 170e7b1

[Ipumenenue kpeMHus U ero coeAuHeHn. CTeKI10, €ro nojyyeHue, bubmorexa HOK
66 I — https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pewenue 3ana4 pa3an4HbIX TUIIOB bubnmoreka LIOK
https://m.edso00.ru/b624{801
68 Cucremaru3zanus u o0o0meHne 3Hanuii mo Teme "Hemerammsr" ngg;;fg;gﬁ}ée 264db5

69 KonTtponsnas padora no teme "Hemeramnsr" bubnmoreia LIOK

https://m.edsoo.ru/d0484c76
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bu6mmoreka [IOK

70 AHanu3 pe3ynbTaToB KOHTPOJIBHOU PabOThI, KOPPEKLIHS OLIHOOK hitps://m.cdsoo.rw/2b7¢95 10
ITonoxxenne Merauios B Ileproauyeckoi cucteMe XMMUYECKUX
71 aeMeHTOB. OCOOEHHOCTH CTPOEHHSI SJIEKTPOHHBIX 000I04EK bubmmorexa LHOK
https://m.eds00.1ru/9839c16¢
aTOMOB METAJJIOB
7 OO6mume ¢puzndeckue cBocTBa MeTauioB. [I[puMeHeHne MEeTalJIoB B bubnnorexa [HOK
OBITY ¥ TEXHHKE https://m.edsoo.ru/51dac9d3
73 Cnnasel MeTaiioB. Koppo3ust meTamioB bubmmorexa [TOK
https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LOK
https://m.edsoo.ru/e3de37b6
75 DIEKTPOXUMUYCCKUN Psil HAMPsDKEHUH MeTaiiioB. O01re croco0bl bubanorexa HOK
MOJTYYEHHST METAJIIIOB https://m.edsoo.ru/94eb377a
O6mas xapakrepuctiuka MetaisioB [A-rpynmnsl [lepuognueckoit
76 CHUCTEMbI XUMHYECKUX 3JIeMEHTOB. HaTpuil u kanuii: mosrydeHue, bubmmoreka [JOK
bu3HYeCcKre U XUMHUYECKUE CBOMCTBA, TPUMEHEHUE TIPOCTHIX https://m.edsoo.ru/e12¢c26b3
BEIIECTB U UX COCIUHCHUI
O6mas xapakrepuctika MetaisioB [IA-rpynmnst [lepuoaunueckoit
77 CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB. Maruuii 1 Kajabluii: MOIy4eHHe, Bbu6nmuoreka [JOK
bu3HYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE TTPOCTHIX https://m.edsoo.ru/7¢3e49c0
BEIIECTB U UX COCIUHCHUMN
78 JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHESHHS bubmorexa [TOK
https://m.edsoo.ru/c74bfac9
79 AJIOMMHUI: TIOTydeHue, (PU3NYecKre U XUMHUYECKUEe CBOMCTBA, bubmmoreka [IOK
[IPUMEHEHUE https://m.edsoo.ru/0e79b266
20 AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS, bubanorexka HOK
TUIPOKCOKOMILIEKCHI aIFOMUHUS, UX IPUMEHEHUE https://m.edsoo.ru/5d12d318
81 Pemenue 3aga4 pa3auyHbIX TUIIOB
22 [IpakTuueckas pabora Ne 7. Pemenue skcriepuMeHTaIbHBIX 331a4 bubnuoreka [IOK

1o TeMe "MeTansl I1aBHbIX oArpymnmn"

https://m.edsoo.ru/27a4af43
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23 OO0mas XxapakTepuCTUKa METAITIOB TOOOYHBIX mtoArpym (b-rpyrm) bubmuorexa [JOK
Ileproanyueckoil CUCTEMBbI XUMUYECKHX SJIEMEHTOB https://m.edso0.ru/610d743 1
24 ®Pu3nueckue 1 XUMHUYECKUE CBOMCTBA XpOMa U €ro COEAMHEHUH, NX bubmmoreka [JOK
NIPUMEHEHNE https://m.eds00.ru/991 1bef3
25 Baxwueiimume coennnenus maprasna. [lepmanranar xanus, ero bubanorexa HOK
OKHCJIUTENBHBIE CBOKCTBA https://m.eds00.ru/039d69c8
26 DuU3NYECKUE U XUMUYECKHE CBOMCTBA JKeJe3a U €ro COCTUHEHU M. bubanorexa HOK
[Tonydyenue u MpuMEHEHNE CILUIABOB KeEle3a https://m.edsoo.ru/1b7{8741
27 Du3nyecKnue 1 XUMUYECKHUE CBOMCTBA MEAU U €€ COCTMHEHUH, UX bubmuorexa [JOK
NIPUMEHEHNE https://m.edsoo.ru/2bc0f954
28 ®du3nvecKue U XMMUYECKUE CBOMCTRA IIMHKA U €T0 COSIUHEHUH, UX bubmuorexa [JOK
npuMeHeHue. [ uapOKCOKOMIUIEKCHI IMHKA https://m.edsoo.ru/b1f2beal
29 [TpakTrueckas padota Ne 8. Pemnienne skcriepuMeHTAIBHBIX 337124 bubanorexa HOK
o Teme "MeTasuibel TOOOYHBIX MTOATPYIIT" https://m.edsoo.ru/a6e352ea
90 Pemenue 3aga4 pa3auyHbIX TUIIOB bubmorexa [IOK
https://m.edsoo.ru/a8b83d83
91 O0600611eHre U cUCcTeMaTH3alus U3YYeHHOT0 MaTepuasa 1o TemMe bubmmoreka [JOK
"Merayer" https://m.edsoo.ru/e91{e975
" " bubmorexa LIOK
92 KoHnTtponbHas pabota mo teme "MeTtamis hitps:/m.edsoo.rw/83f63ca3
93 AHanmm3 pe3yabTaToB KOHTPOJIBbHON PabOThI, KOPPEKITHS OITHOOK bubmmorexa OK
https://m.edsoo.ru/9ebff2fd
94 Ponb xumuu B oGecrieueHnu yCTOMYMBOTO pa3BUTHS YEIOBEYECTBA. bubmmoreka [JOK
[ToHsiTHE O HAYYHBIX METOJIAX UCCIEIOBAHMS BEILIECTB https://m.edsoo.ru/080fe 10
95 Hayunble NpuHIKIIBI OpraHU3aly XUMHYECKOTO IIPOU3BOJICTBA. bubnuoreka [IOK
[IpomeIneHHBIe CIOCOOBI TOMYyYEHUST BAKHEHUIITUX BEIIESCTB https://m.edsoo.ru/2e45a44f
96 XUMHYECKOE 3arpsA3HEHNE OKPY>KAIOIIEeH CPEIbl U €ro MOCIeACTBUS bubmmorexa LHOK
https://m.edsoo.ru/9f11bf51
Bbu6nmuoreka [JOK
97 XuMUs U 300pOBbE YENOBEKA. JIEKapCTBEHHBIE CPENCTBA

https://m.edsoo.ru/a6552721
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https://m.edsoo.ru/b1f2bea1
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bu6mmoreka [IOK

X .P i 1
98 umMus i, Ponbs xumun B o0ecrieyeHny NHUIEBOH O€30MacCHOCTH hitps//m.cdsoo.ru/17bSbd?
Bbu6nmuoreka [JOK
K .b 1
99 OCMETHYECKHE U Tap(pIOMEpHbIE CPeCTBA. bhITOBast XUMHUS hitps://m.edsoo.rw/da42d5a9
100 XuUMHS B CTPOUTEILCTBE. BakHeNIIMEe CTPOUTENIBHBIE U 1 bubnmoreka [IOK
KOHCTPYKIMOHHBIE MaTEPHUAIIbI https://m.edso00.ru/61¢69003
101 XuMUS B CEIBCKOM X035icTBE. OpraHnyeckue 1 MUHEPaJIbHbIE 1 bubanorexa HOK
ynoOpeHust https://m.edsoo.ru/fd39587d
Bbu6nmuoreka [JOK
102 C 000 7 1
UCTEMaTH3alus 1 0000IIEHNE 3HaHUH 110 TeEME hitps://m.cdsoo.rw/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus; yraybonenHoe oOydenue, 11 kmacc/ Epemun B.B., Ky3ssmenko H.E.,
Hpo3noB A.A., u ap.; non penakuued Jlynuna B.B. OOmectBo ¢ orpaHudeHHOM
OTBETCTBEHHOCTBHIO «JIPODAY; AKIHMOHEPHOE 00111eCTBO «31aTeanCcTBO
«IIpocseuienue»

* Xumus; yrinyonennoe oOyuenue, 10 kmacc/ Epemun B.B., Ky3spmenko H.E.,
Tepennn B.W. u np.; mon pemaknuern Jlynmna B.B. OOmecTBo ¢ orpaHudeHHOMN
OTBETCTBEHHOCThIO  «JIPODAY; Axkmmonepnoe  ob6mectBo  «M3gaTenbeTBO
«IIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

e Metoauueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, B. .
Tepenuna u np. «Xumuda. Yriayonenusiii yposeub». 10 xiacc / B. B. Epemun, A. A.
Hposnos, U. B. Epemuna, B. . Maxoununa, O. }0. Cumonosa, 3. 10. Kepumo. — M. :
Hpoda, 2018. — 339 c. : ui.

e Meroanueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B. H.
Tepennna u np. «Xumus. YrayOneHHslii ypoBenb». 11 knacc / B. B. Epemun, A. A.
Hposznos, 1. B. Epemuna, B. 1. Maxonuna, O. FO. CumonoBa, 2. FO. Kepumos. — M. :
Hpoda, 2018. — 423 c. : ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e EnunbIil Karasor 1upoBOTO 00pa3oBaTeIbHOTO KOHTEHTA -
https://myschool.edu.ru/
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