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HOACHUTEJIBHAA 3AIINCKA

Paboyas mporpamma 1o XMMHUHU Ha ypOBHE cpeHero oOmiero oOpa3oBanus pazpadoTaHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
Oenepanum», TpeOOBaHMA K pe3yiIbTaTaM OCBOCHHUS (QelepalibHOH  00pa3oBaTeIbHOU
nporpammel cpennero obmiero oopazoBanus (DOOIT COO), npencraBieHHbix B DeneparbHOM
rocyfgapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XUMHs» B 00pazoBaTeNbHBIX opranm3anusx Poccuiickoit denepanumu,
peayn3yIoMX OCHOBHbIE 00pa30oBaTeIbHbIE MPOTPAaMMbl, 1 OCHOBHBIX I0JI0KeHUN «CTpareruu
pasButus BocnuTaHusi B Poccuiickoit denepanuun Ha nepuoxa no 2025 roga» (Pacnopsbkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OBLIAA XAPAKTEPUCTUKA ITPEJIMETA «XUMMUSA»

XuMHsg Ha YpOBHE YINIYOJEHHOTO W3Y4EHHUs 3aHMMaeT BaXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAydyHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. U3ydenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX AH(PPEpeHIUPOBAHHOTO, MTPOPMIEHOTO OOYYSHHsS, TPH3BAHO
obecrieunTh 0O0I1e00pa30BaATEIbHYI0O U OOIIEKYIbTYPHYIO MOATOTOBKY BBIITYCKHHKOB ILIKOJBI,
HGO6XOHI/IMYIO JUIA aJalTaliyu uX K 6I)ICTpO MCHAIOIMUMCA YCIOBUAM XU3HM B COLIMYME, a
TaKke Uil MPOJIOJDKEHHs] oOydeHuss B OpraHuzalusx MNpo¢decCHOHaIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUA SABJIACTCA OJIHOI>'I N3 IIPUOPUTETHBIX JUCIHUILIH.

B mporpaMme mno XMMHM Ha3HayeHHE IMpeaMeTa «XHUMHUS» TMOJy4aeT MOAPOOHYIO
WHTEPOPETAMI0 B COOTBETCTBMU C OCHOBomoJararomumu mnojoxenusmu PIroC COO o
B3aMOOOYCIIOBJICHHOCTH IIJICH, COJIEPIKaHMSs, PE3yIbTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUIETETHLCTBOM TOMY SIBJISIIOTCA CIICAYIOUINE BBITIOJHSEMbIE
MPOrpaMMOi M0 XUMUU (PYHKITUH:

e  MHQOPMAIIMOHHO-METOAUYECKAs, pealn3alus KOTOpOM oOecrneuynBaeT MOJIydYeHHe
MIpPEJICTaBJICHUs O LIENSAX, COJEp)KaHUU, o0IIel crpaTerud oOydyeHHs, BOCIIUTAHUS U Pa3BUTHUS
oOyuaronuxcs cpeiCTBaMU MpeAMETa, U3y4aeMoro B paMKax KOHKPETHOTO Mpodus;

®  OpraHu3allMOHHO-IUTAHMPYIOWIAs,  KOTOpas  MpeayCMaTpUBaeT  OIpe/eeHHE:
MPUHIUIIOB CTPYKTYPUPOBAHMS U TOCJIEI0BATEIbHOCTH HM3y4eHHs Yy4eOHOro Marepuaa,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; TMOJIXO0J0B K (POPMUPOBAHUIO
COJIepKaTeIbHONW OCHOBBI KOHTPOJIS U OLIEHKU 00pa30BaTEeNbHBIX JTOCTHXKEHUI 00yJaromuxcs B
paMKax UTOTOBOH arTecTanuu B JOpMe €IMHOTO FOCYAapCTBEHHOTO SK3aMeHa 110 XUMUHU.

[Iporpamma fist yriayOJI€HHOTO U3YUEHUSI XUMUU:

®  YCTAaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpKaHue, 00s3aTeIbHOE I U3YYCHUS
B paMKax OTAENbHBIX MpouiIeii, mpeIycMaTpUBaeT pacipe/iesieHue U CTPYKTYPUPOBAHUE €ro 110
KJ1accaMm, OCHOBHBIM COJIep>KaTeIbHBIM JIMHUAM/pa3zesiaM Kypca;

e aéT mpUMEpHOE pacHpezeieHne yueOHOTO BpeMEHH, PEKOMEHYEMOT0 Ul U3yUeHHs
OT/ICTbHBIX TEM;

e @peylaraeT MPUMEPHYIO MOCIENI0BAaTEIbHOCTh H3y4eHHMs y4eOHOro marepuana c
y4€TOM JIOTUKH MMOCTPOCHHSI Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1aéT METOJAMYECKYI0 HWHTEpIpeTaluio eledl W 3adady M3ydeHHsl MpeaMeTra Ha
yriIyOJ€HHOM YpPOBHE C YYETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CpEIHEro oOIIero
oOpa3oBaHUs, COJECpPXKATEIbHON XapaKTepUCTUKU IJIAHUPYEMBIX PpE3YyIbTaTOB OCBOCHHUS
OCHOBHOM 00pa30BaTeNbHONH MpOrpamMMbl CpeaHero oouiero o6pa3oBaHUs (JIMYHOCTHBIX,



METalpeIMETHBIX, IPEIMETHBIX), @ TAK)KE C YYETOM OCHOBHBIX BUJ0B Y4€OHO-II03HABATEIbHbBIX
JNEUCTBHI 00YJarOIIerocst Mo OCBOSHUIO COJIEPKAHUS TIPEeIMETa.

[Io BcemM Ha3BaHHBIM NO3MLIMSM B QpOorpaMMe IO XUMHHM [PEAyCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
npeAesiaMi  YCTAHOBJICHHOM —MPOrpaMMOl 10  XUMHUU  00s3aTeNbHOW  (MHBApUAHTHOM)
COCTaBIIIONICH colepKaHusl yueOHOTO mpeaMeTa «XUMHUsI» 0CTaéTcs BO3MOKHOCTD BBIOOPA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBercTtBUM ¢ KoHuentyanbHeIMU mojoxkeHusMu PI'OC COO o Ha3zHaueHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alui0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM J3TaloM TOJYYeHHUsS XHUMHYECKOIO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YEeHHE TpeAMeTa «XHUMHUS» OpPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pACIIMpPEHUE WU
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®PI'OC COO k mIaHUpPyEeMBIM pe3yibTaTaM OCBOCHUS (eaepaibHON
00pa3zoBaTeNIbHON MPOrpaMMBbl CpEIHEro 00Iero oOpa3oBaHUs H3ydeHHE MpeAMeTa «XUMUS»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMHUPOBAHHE Yy HUX OOIIEUHTEIUIEKTYAIbHBIX YMEHHM, YMEHUH paliioHaTN3aluu y4eOHOTO
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsiomiMMu mpeaMeTa «XHUMHUS» Ha YpPOBHE YIIyOJIEHHOTO HU3YyUEHUS SIBISIFOTCS
yrayOnéHnble Kypchl — «Opranudeckas xumus» u «OOmas u Heopranuueckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy coaepxanusi KypcoB «Opranudeckass xumusi» u «OOmas u HeopraHudeckas
XUMHUSI» COCTABIISIET COBOKYIMHOCTb MPEAMETHBIX 3HAHUM M YMEHH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OONbIIUA  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaxX UX COCJAMHEHUN Ha OCHOBE PACHIMPEHHS M YrIyOleHUs MPEeACTABICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHHS PeaKlMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEICTABICHUNA 00 3JIEKTPOXMMHUYECKHUX MPOIeccax U 3JIEKTPOJIN3E PacIIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHH.



Oco06oe 3HaueHHe MMEET TO, YTO Ha COJACpKaHHWE KYPCOB XHUMHH YTIyOJIEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe NPEeIMETHBIX 3HaHUM) OKa3bIBaOT BIUSIHUE CMEXKHbBIE
npeamerbl. Tak, Hampumep, B COJACpKAHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
MO3HaHUA, OOIIHOCTh 3aKOHOB M TEOPUI B XUMHUH M B (PU3UKE: aTOMHO-MOJICKYJISIpHAS TEOPHS
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUM BEIIECTB U IPYroe€.

B T0 xe Bpems B coziepKaHUH MpeAMeTa I KIIAaCCOB XUMHUKO-OMOJIOTHYECKOTO PO (HUIIs
OoJIbIIMIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOJAIT, K THpPUMEPY, TaKue CTPYKTYpHbIE
KOMITIOHEHTBI, KaK JUMHbI, OEJKU, YIJeBOJbl, HyKJIEHHOBbIE KHCIOTHI U napyrue. Ilpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIy’KaT OCHOBOM JJIsl U3y4EHUS CYITHOCTH POLECCOB (POTOCHHTE3A, AbIXaHMSI, MUIIEBAPEHHUSL.

B mnnane ¢dopMupoBaHHS OCHOB HAydYHOTO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX
METOJIOB ITO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUN H3y4EHUE MpeaMeTa
«XUMHUA» Ha YriayOJI€HHOM YpOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4€OHBIMH
IpeMeTaMu, BXOSIIUMHU B COCTAB NMPEAMETHBIX o0nactell «EcTecTBeHHO-HaYUHbIE PEAMETHI»,
«MatemaTKa U HHpopMaTHKa» U «Pycckuil S3bIK U JIUTEpATypa».

HEJU U3YYEHUSA YYHEBHOTI'O IPEJIMETA «XUMMUS»

[Mpu m3yueHnn ydeOHOTO mpeaMmera «XHUMHUs» Ha YrIyOJEHHOM YpOBHE TaKKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTEIICHHONW 3HAYMMOCTH SIBJSICTCS ()OPMHPOBAHHUE OCHOB HAyKH XUMHUH Kak 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYCCKOW JIEATEIbHOCTH 4eJIOBEKa W OTHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. PerieHue 3Toii 3aja4uu Ha yriryOJI€HHOM ypOBHE HM3YyYeHUS
npeaMeTa IpernoiaraeT pealn3ainio TaKuX IeJeH, Kak:

e (opMupOBaHKE TPEACTABICHUN: O MaTEPUAIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TO03HABACMOCTH SIBJICHUH MPHUPOJBI, O MECTE XUMHH B CHCTEME ECTECTBEHHBIX HayK U &
BeJyllleld poJii B OOCCIICYCHUN YCTOWYMBOTO Pa3BUTHs YEJIOBEUYECTBA: B PEUICHHH MPOOIEeM
9KOJIOTUYECKOM, SHEPreTHUECKOW U MUIIEBOI O€30MMacHOCTH, B Pa3BUTUH MEIHMIIMHBI, CO3JJAHUN
HOBBIX MATEPUAJIIOB, HOBBIX HCTOYHHKOB JHEPIUH, B OOCCIHEYCHHUH PAUOHAIBHOTO
MIPUPOJIOTIOIIL30BAHUS, B (POPMHUPOBAHUU MUPOBO33PCHUS U OOIICH KYJIbTYphI YEJIOBEKa, a TAKIKE
HKOJIOTUYECKHA 000CHOBAHHOTO OTHOIIICHHSI K CBOEMY 3JI0POBBIO U IIPUPOTHON CPEIC;

® OCBOGHHE CHUCTEMbl 3HAHHH, JEXKallMX B OCHOBE XHMHYECKOH COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: PyHAAMEHTAJIbHBIX MOHSATHI, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX MPEICTaBICHUI O CTPOCHUHU BEUIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJMOJIEKYISIPHOM, O TEPMOJMHAMUYECKUX M KUHETUYECKHX 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKHX peaklHil, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX
cUCTeMax, 00 OOIMMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (QopmupoBaHue y OOYYAIOIIUXCS OCO3HAHHOTO TIOHMMaHUSI BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKUX 3HAHUU ISl OOBSICHEHUS KIIOYEBBIX HJIEH M MPoOIeM COBpEeMEHHOU
XUMHH, A7 OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, UMEIOUIUX €CTECTBEHHO-HAYYHYIO



MPUPOJY; TPAMOTHOTO pEIIeHHs MPOoOIeM, CBA3aHHBIX C XMMHEH, IPOrHO3UPOBAHUS, aHATIH3a U
OILIEHKU C TO3MIIUHN 3KOJIOTHYECKOI 0e30MacHOCTH MOCIEICTBII OBITOBOM M MPOU3BOACTBEHHOM
JACATCIBHOCTH YCJIOBCKA, CBSA3aHHOM C XHUMHWYCCKUM IIpOU3BOACTBOM, HCIIOJIB30BAHUCM U
nepepaboTKOM BEIIECTB;

e yriuyOJeHHWE TPEJACTABJICHUH O HAYYHBIX METOJaX TIO3HAHMS, HEOOXOIUMBIX s
MPUOOpPETEHUsT YMEHUH OPUEHTHPOBATHCS B MUPE BEIICCTB M 00BSICHEHUSI XUMHUYECKUX SBIICHUH,
HMCIOIIMX MECTO B IIPHUPOJIC, B HpaKTI/I‘-IeCKOI\/JI JACATCIIBHOCTH U HOBCGI[HGBHOﬁ JKHU3HU.

B mnane peanmuzamyu MepBOOYEPEHBIX BOCHHTATENBHBIX M Pa3BUBAIOMIMX (YHKIUH
LIEJIOCTHOM CHCTEMBI CpelHero o0Iiiero oOpa3oBaHMs NpPU M3YyYEHUHU IpeaMera «XHUMHs» Ha
yrIIyOnE€HHOM ypOBHE 0CO0YIO aKTyalbHOCTh MPHUOOPETAIOT TAKUE LIEIH U 33/1a4H, KaK:

e BOCNUTaHUE YOEXKJIEHHOCTH B II03HABAEMOCTH SIBICHMHM MNPUPOABI, YBaXEHUS K
MpoIlecCy TBOpPYECTBAa B 00JIACTH TEOPETUUECKHX M TMPUKIAIHBIX HCCIEAOBAaHUN B XUMUH,
(hopMHUpOBaHHE MUPOBO33PEHNUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH;

®  pa3BUTHE MOTHBAIMU K OOYUYECHHIO W MO3HAHHUIO, CTIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHMSI 00I1€UETI0OBEUECKUX LIEHHOCTEH;

° pasBUTHUC IIO3HAaBAaTECJIbHBIX HHTEPCCOB, HUHTCJICKTYAJIbHBIX n TBOPYCCKUX
cocoOHOCTEN oOydarommxcs, (opMupoBaHWEe y HHX CO3HATEIBHOTO OTHONIICHHUS K
caMOOOpa3OBaHUI0 W  HEMPEPHIBHOMY  OOpa30BaHWIO  KaK  yCJIOBHUIO  YCIEUTHOMU
npodeCCHOHANTBPHOM U OOIIECTBEHHOW IEATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 3/I0POBOM 00pase KU3HH;

e (QopmupoBaHMe YMEHHMH M HABBIKOB Pa3yMHOT0 MPUPOJOTOIb30BAHUS, DPAa3BUTHE
AKOJIOTUYECKOW KYJbTYPhl, HPHOOPETEHHE OIbITa OOIIECTBEHHO-TIONE3HOW HKOJIOTHYECKOM
NeSITeIbHOCTH.

MECTO YYEBHOT' O IPEJIMETA «XUMMWs» B YYHEBHOM IIJIAHE

OO1ee yuciIo 4acoB, MPEIYCMOTPEHHBIX JUISl U3yUYEHUs XMMHUHU Ha YriyOJEHHOM YpPOBHE
cpenHero o6mero obpaszoBanus, coctaBiseT 204 yacoB: B 10 xmacce — 102 gaca (3 vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHHME YYEBHOI'O ITPEJIMETA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer u 3HaueHUE OpPraHUYECKOM XHWMHUH, MPEACTABICHHE O MHOrooOpasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHE aroMa yIriiepoja: OCHOBHOE W BO30YKIAEHHOE COCTOSHHS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 0Opa3oBaHMsI KOBaJEHTHOMN
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHus opraHuueckux coeauHeHud A.M. DbymiepoBa M COBpeMEHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble QopMmyibl. CTpyKTypHble (GOpPMYJbl Pa3lIMYHBIX BHIOB:
pa3BépHyTas, COKpami€HHas, ckeneTHas. HM3omepus. Buasl u30oMepuu: CTpyKTypHasd,
MIPOCTPAHCTBEHHAA. OJNEKTPOHHBIE A(PGEKThl B MOJIEKYlIaX OpPraHMYECKUX COEJAMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenune o kaaccupuKamu OpraHuvIeckux BemecTs. [lonsTHe 0 QYHKIIMOHATBLHOMN
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuueckasi HOMEHKIIATypa OpraHMYeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoct W kjnaccuukamusi  opraHmdeckux  peakumid.  OKHCIUTENBHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKOH XUMUH.

OKcIepUMEHTAIbHbIE METOJIbl U3y4YEHHs BEIIECTB M MX IPEBPALLCHUN: 03HAKOMIIEHHUE C
oOpa3liaMu OpraHMYECKUX BEIECTB U MaTepHUalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBieHUe, OOyIIMBaHHWE U TOpEHHE),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OPraHUYECKHUX BEIECTB.

YrieBoaopoabl.

Ankanbl. ['omonoruueckuii psja ankaHoB, oOmias (opMyna, HOMEHKJIATypa U U30MEpHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yrneposa, 6-cBsa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUUYECKUE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEIICHUs, H30MEPU3alluu, 1eTUIPUPOBaHMS,
UUKIM3allUY, TUpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuUui
paluKanbHOIO 3aMEILEHHSL.

Haxosxnenue B npupojae. CriocoObl NOTy4YeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O0mas ¢opmyna, HOMEHKIaTypa U uzoMmepus. OcOOEHHOCTH CTPOSHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankenbl. ['oMonornueckuil psj ajnkeHoB, obmas Gopmyna, HOMEHKIATYpa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHMHUYECKHE CBOICTBA: pPEAKIUM IPUCOCIUHEHMS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Krmaccudukanumss — ankagueHoB  (CONpsDKEHHBIC,  HM30JIMPOBAaHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHBL. ['OMOJIOTHYECKUI Psiji aIKUHOB, 00mIas GopMyiia, HOMEHKIATYpa U H30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEPU3ALUYA U TPUMEpU3aluU, OKucieHus. KucioTHble cBONWCTBA aJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudeckue yriieBo10po/ibl (apensl). ['oMonorndeckuii psii apeHoB, odmias Gopmyia,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH301a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oua. IIpencraBienne o0 opueHTHPYIOIIEM IEHCTBUU 3aMeCcTUTeNen
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOMy4eHHsT W NPUMEHEHHE  apOMaTHYEeCKHX
YTJI€BOAOPOIOB.

[Ipupoausiit ra3. [lonyrHsle HedTsHBIE ra3pl. HedTh U €€ mpoucxoxxnaenue. KaMmeHHbIH
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMHuYeCKUH, KaTaluTUYecKuii), pudopmunr, muponu3. [Ipoaykrel nepepaboTku HedTH, MX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMUHBIMU KJIaCCaMM YIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOCHHME TaJOreHIPOU3BOJHBIX YIJI€BOJOPOJOB. Peaknuu 3amMerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HUTPOTPYIIly, LHMaHOTpymiy, amuHorpynmy. /[leiictBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloOreHIPOM3BOIHBIX YIJIEBOJOPOJOB B ObITY, TEXHUKE U IPU CHUHTE3E
OpPraHUYEeCKUX BEIIECTB.

OKCIIepUMEHTANIbHbIE METOJbl H3Yy4YCHMsl BEIECTB M MX NpPEBpallleHHil: H3ydyeHue
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IIepMaHraHaTa Kajus, B3aUMOJEHCTBME alleTWJIeHa C aMMHUAYHbIM pPacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
NOJIydeHHEe ATUJICHa U H3Y4YE€HUE ero CBOWCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «Hedte» u
«Yromp», ¢ oOpa3lamMy IUIaCTMAcCc, KaydyyKOB U pE3UHBl, MOJIEIMPOBAHUE MOJIEKYJ
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndecKkue COeIHHEHHUS.

[IpenensHble oxHOaTOMHBbIE CcOHUPTHL. CTpoeHHE MOJIEKyd (Ha HpUMEpe MeTaHoja |
sTaHosa). ['omonorudeckuit psj, odmas Gopmyna, H30MepHsi, HOMEHKIATypa U KIacCU(pHUKAIIHSL.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKHCJIEHHS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHWYECKUMU KucioTamu. KaduecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢pupsl, HOMEHKIAaTYpa U U3oMepus. OCOOCHHOCTH (PU3NIECKHX U XUMUYECKUX
CBOWCTB.

MHoOroaroMHble CHOUPTHI — STUJICHTIUKOIb M TIHIEpUH. DU3HYECKHE U XUMUUYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMenenus. JlelicTBue Ha opranu3m yenoBeka. CriocoObl MoaydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHUE MOJIEKYIIbI, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO SApA.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha ¢eron. TokcnmyHocTh ¢eHosna. CrnocoObl TONydeHHsS] W MPUMEHEHHE (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunpHbie coeanHEHUST — albACTUIBI W KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiIarypa. Dusndeckue CBOWCTBA albACTHAOB W KETOHOB. XHWMHUYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeebHBIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHS MOJICKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, pEAKIMS ATEpUPUKAIINU, PEAKIIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeAeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxublie 3¢upbl. ['omonorudeckuii psia, obmast hopmyna, H30MEpPUs U HOMEHKIIATypa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, pusnveckre U XUMUYECKUE CBOWCTBA KHPOB: TUIPOJIM3 B KUCION H
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B mpupo/ie.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmas xapakTepucTuka yriaeBoioB. Kiaccudukauus yrieBomoB (MOHO-, [U- U
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3Bl:  PEaKlUHUd C Yy4acTUEM CHOUPTOBBIX U aNbACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOLME Jucaxapulbpl. I'maponms aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA EJUTIONO3bI: THAPOIIN3, MOTy4YeHrne d(QUpOoB 1eTtoN03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCIEepUMEHTAIbHBIE METOJbl M3YUYEHHUsI BEIIECTB M UX IMPEBPAILICHUN: PACTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJICUCTBHE A3TaHOJIA C HATPHUEM, OKHCIEHHUE 3THIIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCMEPUMEHTABHBIX 337a4 110 TeMaM «Crupthl U peHosb», «KapOboHOBBIE KUCIOTHI. CIOKHBIC
pUPBI».

A3oTcoep:xaniue oOpraHuyeckue coeJuHeHusl.

AMUHBI — OpraHMYecKHe TpPOU3BOAHBIE ammuaka. Kiaccudukanus aMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUECKUe CBOMCTBA. XUMHUYECKOE CBOWCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEACTaBUTEh AMUHOB apoMaTH4eckoro psaa. CtpoeHne aHniInHa. B3anmHoe
BIIUSIHUE TPYIINT aTOMOB B MoJieKyine aHuianHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [lonydyenne anmIMHA U3 HUTPOOEH30Ia.

AvuHokuCHOTH.. HomeHknatypa u  uzomepuss. OTAenbHbIE MOPEACTABUTEIH  O-
aMUHOKHCIIOT. TJWIWH, anaHuH. OU3HdecKne CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
0o0pa3zoBaHHUE MENTUIHON CBSI3U. brosormyeckoe 3HaU€HHE aMUHOKHCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak npupomneie nonuMepbl. [lepBuuHas, BTOpUYHAs W TPETUYHASA CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

DKCIEpUMEHTAIIbHBIE METOJIbI M3YyYEHMS] BEUIECTB WM MX IPEBPAILCHUI: pPAacCTBOPEHUE
OCIIKOB B BOJIE, JICHATypalusi OCIIKOB MPH HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCNKH, PEIICHUE
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpKalllMe OPraHUYECKUE COCAUMHEHUS» U
«Pacrio3HaBaHrue OpraHu4eCKUX COCTUHEHUM.

BbicokoMoOJIEKY/ISIPHBIE COEIMHEHUS.

OCHOBHbBIE TIOHATHS XMMHMHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUW: MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUabl. ITnactMacchl (monMATHIICH, MOJIUTIPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl:  HaTypaJbHBIA  KaydyK, CHHTETHUECKHE Kaydyku (OyTaJHeHOBBHIH,
XJIOPOIPEHOBBIH, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tonmumeps! crienuanbHOTO Ha3HAaYeHUs (Te(IIOH, KeBIap, SJIEKTPOMPOBOASIINE OTUMEDHI,
OuopasziaraeMbie MMOJIUMEPHI).



OKCIIEpUMEHTAJIBHBIE METO/bl M3Y4YEHMsI BEIIECTB M MX NPEBPAILICHUN: O3HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «Pacro3HaBaHue I1aCTMAcC U BOJIOKOHY.

Pacuérnble 3amaum.

Haxosxnenne MOJeKyIIpHON (OPMYITBI OPTaHUYECKOTO COSTUHEHHS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIUHU W/HITH UCXOJHBIX BEUIECTB, YCTAHOBIICHUE CTPYKTYPHOU (HOPMYITBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexInpeaMeTHbIX CBSI3eH IpU M3y4eHUW opraHnuyeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAayYHbIE MOHSTHS: SIBIIEHHE, HAay4yHbIH (hakT, rumoresa, TEOpHs,
3aKOH, aHajlM3, CHHTE3, Kiaccuukanus, HaOMOACHUE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: maTepus, aToM, O3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHHUs], CKOPOCTh, SHEPTHUs, Macca.

buonorus: knmerka, opraHusM, 3KOCHUCTeMa, Ouochepa, MeTaboM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: monesHble UCKOMaeMble, TOTIUBO.

TexHonorus: muieBble MPOAYKThI, OCHOBbI PAllHOHAIBHOTO MUTAHUS, MOIOIIIUE CPEACTBRA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBILIASA N HEOPTAHUYECKASA XUMMUSA

Teoperuveckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX Si7iep. XUMHUECKUN 3eMeHT. M30Tonbl. CTpOoeHUE AIIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKHUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opbutanu. Kiaccupukamus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenenenue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANIsIM. OIJEKTPOHHBIE KOH(MUTypaluu aTOMOB 3JIEMEHTOB
MEepPBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[lepuonnueckuii 3axkoH u Ilepuonnueckas cucrema XuMHUueckux diaeMeHToB JI.U.
MenpneneeBa. CBs3b mnepuoauyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBI XHMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIHmam M
nepuoAaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menaeneena.

Xumuueckasi CBA3b. BUIIbI XMMHMUYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJNINYECKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U juinHa cBsi3u. llospHOCTH, HANIPAaBIEHHOCTh M HACKHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMOJEKYIIPHBIE B3aUMOACHCTBUSI.



BaneHTHOCTh M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpHI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHEM (HAa NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBinenre O KOMIUIEKCHBIX coenuHeHHsiX. (CocTaB  KOMILJIEKCHOTO — MOHA!
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. [llonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MONEKyNIIpHOTO M HEMOJEKYISPHOIO CTPOEHUs. THUIMbl KPUCTAIUIMUECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTie o nqucnepcHeIx cucreMax. Mcrunnsie pactBopsl. IlpeacraBienre 0 KOJIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHX BellecTB. TpuBHAIbHBbIE Ha3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Krnaccudukanus XuMH4EeCKUX peakiiil B HEOPraHMUeCKON U OpraHMuecKod XUMHUU. 3aKOH
COXPAaHEHHUs MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAILEHUS SHEPruu MPH XUMHYECKHX
peakuusix. TernoBbie 3h(eKTs XuMUYecKux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKopoCTh XMMHUECKOH peaklnu, €€ 3aBUCHUMOCTb OT pa3IMuHbIX QakTopoB. ['OMOTEeHHBIE
U reTeporeHHble peakunu. Katanus u katanu3atopsl.

O0Opatumble W HeoOpaTHMbBIE peakIuu. XUMHUYeCKoe paBHoOBecwe. KoHcraHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

OnextponuTtnueckas aucconuanusa. CuiibHple H  clabble  AMeKTposuThl. CTeneHb
nucconuranuu. Cpena BOIHBIX PAacTBOPOB: KUCJIOTHAs, HEWTpasbHas, meaoyHas. BomopoaHblii
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENNbHBIE peakuuu. CreneHb oOKucieHus. OKucauTenb u
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACILUIABOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJbl H3y4YEHHUS BEIIECTB W UX IPEBPALICHUH: pPA3JI0KEHUE
MEPOKCHJA BOJAOPOJAa B IPHUCYTCTBUM KaTAIM3aTOpPa, MOJEIU KPUCTAUIMYECKUX PELIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNieHUe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuuyeckasi Xummusi.

[Tonoxxenne HemerasioB B Ilepmoanueckoil cucreme Xumuueckux siemeHtoB JI.U.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bonopoa. [onydenue, ¢pusnyeckue M XUMHUUECKHE CBOWCTBA: PEAKLUUU C MeTallaMH U
HEMeETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. Haxoxaenue B mpupoje, crocoObl MOMydeHHs, pU3MUECKUe U XUMHUYECKUe
cBoiicTBa. ['amoreHoBonoponbl. BakHeilne KUCIOPOACOAEpKAIME COECIUHEHUS TajoreHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3oH. JlaboparopHble UM TPOMBIIUICHHBIE CHOCOOBI IMOJIy4EHHS KHCIOPOJa.
dusznueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHUE KHUCIOopoAa U o30HA. OKcuabl U
MIEPOKCHU/IBI.

Cepa. HaxoxxneHue B MpHUpoOje, CIOCOOBI MONydeHUs, (U3MYECKHEe M XUMHUYCCKHE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OcoOEHHOCTH CBOMCTB cepHOM KHUCIOTHL. [IpumeHeHue cepel u e€
COCIMHEHU .

A30T. Haxoxnenme B mpupoje, CHOcoObl MONydeHHs, (U3NYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yAOOpeHUsI.

®dochop. Haxoxaenwe B mpupoje, CHOCOOBI TOJIydeHHUs, (DU3NUECKHE U XUMHUUYECKUE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepon, HaxoxaeHue B Tpupone. AsutoTpornHbie Moaupukanuu. dusmyeckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbBIX yriaepogoM. Oxcupn yriepoma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymiepensl, rpadeH, yriepoAaHble  HaHOTpYyOku. IIpuMeHeHHME MPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOIOM, U €r0 COEAUHEHUH.

Kpemuuii. Haxoxnenue B mpupojie, crnocoObl MOMydeHHs, (U3MUecKkue M XUMHUYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metaiuioB B [leproaudeckoit cucreMe XUMUYECKUX MeMeHTOB. OCOOCHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DIEKTPOXUMHUYECCKUH Psijl HANpsDKeHU MeTayuioB. OOIIKe criocoObl MOTYyISHHS METAIOB:
TUIPOMETAJUIYPIysl, MUPOMETAIUTYPrusl, eKTpoMeTatyprus. [loHsTue o KOppo3uu MeTauioB.
CriocoObl 3a1UThl OT KOPPO3HUHU.

Oobmas xapakrepuctuka metauioB |A-rpynmbl I[lepuoauueckoit cuCTeMbl XMUMHUYECKUX
aneMeHToB. HaTpuii u xanuii: nonydenue, Gpusndeckrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka merauioB |lIA-rpymmel [lepuoanueckoit cucTeMbl XUMUYECKUX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BOMBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnoMUHMIL: TIONTydeHue, (GU3NuecKkue U XMMUYECKHUE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OOmass xapakTepucTuka MeTamioB mnoOounbix noarpymnm (b-rpymnm) Ilepuonuueckoit
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue ¥ XUMHUYECKUE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCUIbl U TUIPOKCUABI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[TonyyeHnue u npuMeHEHHE XpoMa.

dusnyeckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro CcoeauHeHud. Baxkneunmue
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



®du3nueckue 1 XUMHUYECKHE CBOIMCTBA KeJe3a U ero coequHeHu . OKCUIbI, TUIPOKCUIBI 1
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

DuU3NYECKUE U XUMUYECKUE CBOKMCTBA MEAU U €€ coenrHeHui. [lonyyeHrne u npuMeHeHue
MEIH U €€ COEUHEHU.

Hunk: momyueHne, GU3NIECKUE U XUMHUECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IMHKa U ero COeqMHEHH.

DKCIEepUMEHTAIBHBIE METOIbI M3YUEHUS BEIIECTB M MX MIPEBPAICHUI: U3y4eHHE 00pa3lioB
HEMETAJJIOB, TOpeHue cepbl, docdopa, xene3a, MarHusg B KHUCIOPOJE, U3yYECHUE KOJUIEKIIUH
«Metaibl ¥ CIUIaBbI», B3aMMOJICHCTBUE IIEJIOYHBIX U IIETOYHO3EMENTBHBIX METAJUIOB C BOAOMU
(BO3MOXHO MCIOJIB30BAHUE BUACOMATEPUAIIOB), B3aUMOICHCTBUE IIMHKA U JKeJie3a C pacTBOpaMu
KHCJIOT U IIEJIOuel, KaueCTBEHHBIC PEaKIIMU Ha HEOPraHWYECKUE aHWOHBI, KAaTHOH BOJOPOJA U
KaTHOHBI METAJIJIOB, B3aUMO/ICHCTBUE TUIPOKCUIOB AIFOMUHUS U IIMHKA C pAaCTBOPaMU KHCIIOT U
IeJIoYel, pelIeHHe SKCIepUMEHTANbHbIX 3afad 1o TemaMm «[amorensr», «Cepa u eé
coemuHEHU», «A30T 1 pochop 1 UX coeMHECHU», «MeTauTbl TJIABHBIX MOATPYIIT», «MeTauibl
MOOOYHBIX MOATPYIIII».

XUMUSA U KU3Hb.

Pone xumum B oOecrieueHnr YCTOMYMBOTO Pa3BHUTUs YeloBedecTBa. [oHATHE O HAYIHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIIEeCTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHaKa, CEPHON KHUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B 06ecrieyeHH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumus W 370poBbe 4enoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnoiab30BaHUs
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XUMHUS MHIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J0OaBku. Poibs xumuu B obecriedeHnn
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnbie cpeactBa. beitoBas xumus. [IpaBuna Oe3omacHoro
WCII0JIb30BAaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMHUs B CeNbCKOM X03siiicTBe. OpraHndyeckiue 1 MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalbl, KpPAacKH, CTEKJIO, Kepamuka. Marepuasl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: maccel BemecTBa M 00bEMa ra3oB MO HM3BECTHOMY KOJIUYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO W3 BEIIEeCTB HMMEeT MpHMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALlUU BEIIECTBA B PAacCTBOPE, JIOJM BBIXOJA MPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arus MeXmnpeaMEeTHBIX CBsI3el MpU M3YUYeHUU OOIIeH M HEOPraHUYEeCKOW XMMHH B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTJCIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTecTBeHHO-HAYYHBIC TMOHSATHS: SIBIICHHE, HAy4HBIM (DaKT, TUNOTE3a, TEOPHS,
3aKOH, AaHaliu3, CHHTEe3, KiIaccupUKalus, [EePUOJUYHOCTb, HAONIOJECHUE, H3MEpEHHUE,
OKCIICPUMCHT, MOACIIb, MOJICIIMPOBAHUC.

dwusmuka: MaTepus, MUKPOMHpP, MAaKpPOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMBI, PATMOAKTUBHOCTh, MOJIEKYNIA, DHEPTreTHUYECKUIl ypPOBEHB, BEIIECTBO, TENO, O00BEM,
arperatHoe COCTOSAHHUEC BCHICCTBA, I/IIleaJIBHI)If/'I ras, (1)I/I3I/II-I€CKI/I€ BCINYNMHBI, CAUHUIIbBI
U3MEPEeHHs, CKOPOCTh, YHEPT U, Macca.

buonorus: kierka, opraHusM, OJKOcHUCTeMa, Ouocdepa, meTabonIM3M, MakKpo- U
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYroBOpOT BCUICCTB U IIOTOK S3HCPIrur B SKOCUCTEMAX.

I'eorpadusi: MUHEpaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonornsa: XuMUUecKas MNPOMBINIJIICHHOCTh, MCTAJINIYpPrus, CTPOUTCIBbHBIC MaTCpHaJlbI,
CEeITbCKOXO3SCTBEHHOE  TPOM3BOJICTBO, IMHINEBAs IMPOMBIIUIEHHOCTh, (hapMareBTHUECKas
MMPOMBIINIJICHHOCTD, MMPON3BOACTBO KOCMETHYECCKHUX npemnaparos, IMPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCPUAJIOB, SJICKTPOHHAA ITPOMBIIIJICHHOCTb, HAHOTECXHOJIOT .



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTcTBHE C CUCTCMHO-ACATCIILHOCTHBIM IIOAXO0AOM B CTPYKTYPC JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TIpeAMeTa «XHMHUS» Ha YPOBHE CpPEIHEro O0Omero oOpa3oBaHMUS
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
WUJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH W CaMOOIPEICIICHHIO;
HaJIM4yuMe MOTHUBAlUM K OOY4YEHHIO; TOTOBHOCTh M  CIOCOOHOCTH  OOydaromuxcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJIaHBI.

JIngHOCTHBIE PE3yAbTAaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPakalT CPOPMHUPOBAHHOCTH
OTIbITa MO3HABATEIbHON U MPAKTUUYECKOHN JESTENbHOCTH 00yYaroMuXCsl B MPOIEcCe peann3aiu
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE PE3yAbTAThl OCBOCHHS MpeaMeTa «XHUMHUS» OTPaKarT CHOPMHUPOBAHHOCTH
OTIbITa MO3HABATEIBHON M MPAKTHUUYECKOHN JEeSTeIbHOCTH 00yYaroIMXcs B MPoIecce peain3alnu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS O00YYarOIMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIBHBIX HOpMax W MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHWH B
KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEIbHOCTU MPHU CO3/IaHUU YUEOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYrHX
[P aHAJN3€ PA3JINYHbIX BUIOB yUeOHOM AeATEIbHOCTH;

2) HIaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIICHHS] K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMHUH;

YBOXEHUS K IMpOIECCYy TBOPYECTBA B OOJIACTH TEOPHUH U MPAKTHUECKOTO MPUIIOKEHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yNbTaT JIMTENbHBIX HAONIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca U TO3HABATEIbHBIX MOTHUBOB B TMOJYYCHHU U TIOCICAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAINH, CBSI3aHHBIE C XUMUYECKUMU SBJICHUSIMU, U TPUHUMATD
OCO3HAHHBIE PEUICHUs, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTU OLIEHMBATh CBOE MOBEJCHHE M TOCTYNKM CBOMX TOBAapHUIIEH C MNO3ULUN
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupPOBaHNSA KYJbTYPHI 310POBb:

MOHUMAaHM IIEHHOCTEH 370poBOro H 0Oe30macHoro oOpasza >KH3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;



coOmrofeHus mpaBui 0€30MacHOr0 OOpalleHUs C BEUIECTBAMH B OBITY, TMOBCETHEBHOM
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS IICHHOCTH TIPaBWJI WHAMBHUAYaJIbHOTO M KOJUICSKTUBHOTO 0O€30IacHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TOCIEACTBUUA U HENPUSITHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHHS aJIKOTOJIA,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Yy4eOHO-HCCIICOBATEILCKON  JCSITEILHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COIUATBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUUYECKOMY H3YYEHHUI0 TMPOQECCHil pa3IMYHOTO pojia, B TOM YHCIEC Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPYJI0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHIUBHUIYAJILHOW TpaeKTOpuu oOpa3oBaHuUs,
Oynymiei mpodeccun U pean3aliii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHYeCKOr0 BOCIMTAHUA:

AKOJIOTUYECKH ITEJIECO00pa3HOT0 OTHOIIEHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

TTIOHUMAaHHMSI TJI0OATBHOTO XapakTepa AKOJOTHUECKHX MPOOJIeM, BIUSHUS YKOHOMHUYECKHUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

OCO3HAHUS HEOOXOJMMOCTH MCIIOJIL30BAHMS JTOCTHKEHUNW XUMUU I PEIICHUS BOTIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HEMPUATUS ACHCTBUH, MPUHOCAIIUX BPEI OKPYKAOUIECH MPUPOIHOW Cpene,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Usl Pa3BUTOrO JKOJOTHYECKOTO MBIIUICHUS, 3KOJIOTHYECKOW KYJIbTYpPBI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHM ClenuUK XUMHM KaK HayKd, OCO3HaHHS €€ poiau B (opMHpOBaHHUH
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHWM IMPUPOJJIHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAUMMOCTH XHMHUHU JUIsI COBPEMEHHON LMBUIM3AIUU: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TT00ANTBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TpPaMOTHOCTU: TMOHHMMAHMUS CYHIHOCTH METOJOB MO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSTENILHO MCIIOB30BaTh XUMHUYECKHE 3HAHUS ISl PELICHHUs TPO0IieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0BATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTU K HENPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pa3IuMYHBIX cdepax MpodecCHOHATBHOM
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yiabTaThl OCBOCHMS IPOrpPaMMbl 10 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauuMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYydYaIOUIIUXCS MEXAUCHUTIIMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOJO0B IMO3HaHMs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/IH, BCIICCTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yueOHble  JeiicTBus  (TIO3HABaTEIbHbIC, KOMMYHHKATHUBHEIE,
peryiasTuBHBIC), obecrieunBarome GopMupoBaHHE (PYHKIMOHAIBPHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

CMOCOOHOCTh  OOYYaroImMXCsS  WCIOJB30BaThb  OCBOCHHBIE  MEKIUCIUIUTMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWsI W YHHBEpPCAIbHbIC Yy4eOHBIC ICWCTBUS B IIO3HABATEIBHOH W
COLIMAIBHOM MIPAKTHUKE.

MertanpeqMeTHbIe Pe3yJIbTaThl OTPaXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMH yYCOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

1) 6a3oBble JJornYecKue AecTBHSI:

CaMOCTOSITENIbHO (OPMYIMPOBATh M aKTYalIM3UpOBAThH MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENeNATh LETN ACSITeNbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BAaTh TPU OCBOGHUU 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICISTh
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KITacCU(UKAIIMH BEIIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTpPOUTH JIOTMUECKHWE pacCcyXIeHus (WHIYKTUBHbIE, ACAyKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSTHh B MpOIlecce MO3HAHUS HCIOJIb3yeMble B XUMUU CHUMBOJUYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeA0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O O3HAHMS BEILIECTB U XUMUYECKUX PEaKIUii;

dbopmynmHupoBaTh WENM W 33Ja4d  HMCCIEJOBAaHUS, WCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMU CAMOCTOSITENIHHOTO IUIAHUPOBAHHMS M TPOBEACHHUS YYCHHYECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MPUOOpPETaTh OMNBIT YYEHUYECKOM HCCIeI0BAaTENbCKOM M TPOEKTHOW JAEATEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAaKTUIECKUX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB IMIO3HAHMUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHUPOBAThCSI B PA3IMYHBIX HCTOYHWKAX WHGOpManuu (HAYyYHO-TIOMYJIsIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(dbopMynupoBaTh 3ampochl M NPUMEHSATh pa3IMYHbIE METOAbI MpPH TOHUCKE U OTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MpHOOpETaTh OMBIT MCHOJB30BaHUS MH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpATh ONTUMANIbHYIO (OpMY TNpeAcTaBiIeHUs MHGOPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BAaTh HAy4YHBIM S3bIK B KadecTBE CpeACTBa NpuU padoTe ¢ XUMHUYECKOH
uHpopmaluend: TPUMEHATh MEXINpeAMeTHble ((U3UYeCKue M MaTeMaTHYEeCKUE) 3HAKU H
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

3aJaBaTh BOIPOCHI 110 CYLIECTBY O0CY)XKJa€MOM TEMBI B X0OJ€ AUajora u/uin AUCKYCCUH,
BBICKa3bIBATh UIeH, (POPMYIHPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
IPEUI0KEHHOH 3a1auH;

BBICTYNaTh C HIpPE3CHTalMel pe3ylbTaTOB IO3HABATEIbHON JESITENbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpPU  BBINOJHEHUM XHMHYECKOTO
HKCMIEPUMEHTA, NPAKTUYECKOH pPabOThl IO MCCIEJOBAHUIO CBOMCTB H3yyaeMbIX BELIECTB,
peanu3anuy ydeOHOTO MpOeKTa, M (OPMYIUpPOBaTh BBIBOJBI IO pe3yibTaTaM NPOBEIEHHBIX
UCCIIeIOBAaHU MTyTEM COTJIaCOBaHMsI MO3ULIMIA B X0J1€ 0OCYXJICHUS 1 OOMEHAa MHEHUSIMU.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHUA:

CaMOCTOSITENIBHO IUIAHUPOBATHh M OCYLIECTBIISTH CBOIO IO3HABATEIBHYIO JESATEIBHOCTD,
ompenensds e€ Ienu M 3aJauyd, KOHTPOJHUPOBATh M MO Mepe HEe0OXOJAUMOCTH KOPPEKTHPOBATh
IpeUlaraéMblii aJITOPUTM JIEHCTBHIM NpPU BBHIOJHEHUU YYEOHBIX M HCCIENOBATENbCKUX 3ajad,



BbIOMpaTh Hanboee 3(hPeKTUBHBIN CIOCOO X pEeIIeHUs ¢ YUETOM MOIYyYEHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;
OCYIIECTBIIATH CAMOKOHTPOJIb IESTEIbHOCTH HA OCHOBE CaMOAaHaIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ynbTaThl OCBOCHMSI IPOrpPaMMBbl 10 XMMUU Ha YriayOlIEHHOM YpOBHE Ha
YpOBHE CpeIHero oomero oOpa3oBaHUs BKIIOYAIOT CHEHU(PUYESCKHE Ui y4eOHOTO IpeaMera
«XUMHUSA» HayuyHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUI IO OCBOEHHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/IIO 3HaHPII>i, BUJbI ACATCIBHOCTH IO IIOJYYCHHUIO HOBOI'O 3HAHHA W IIPUMCHCHHIO
3HaHUU B Pa3INYHBIX y‘I€6HI>IX CUTyalusX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ xuMued. B nmporpamMme 1Mo XMMHUHM HNPCIMETHBIC PE3YyIbTaTbl NPCACTABJICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHuveckas XUMUSI» OTPaXKakoT:

c(OPMHUPOBAHHOCTh TMPEJCTABICHUI: O MeCTe M 3HAYCHWH OPraHWYeCKOW XHMHH B
CHUCTEME €CTECTBEHHBIX HAyK U €€ pOJIH B 00CCIICUYCHUH YCTONYHBOTO Pa3BUTHS YEJIOBCUCCTBA B
perieHuy mpooOJIeM HKOJIOTHYECKOM, SHEPTeTUUECKOW W TMHIEBONW O€30MacHOCTH, B Pa3BUTHHU
MEJMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB JHEPIHH, B O0CCIICUCHUH
PaIMOHAIBLHOTO MPHUPOJOTIONL30BaHuUs, B (DOPMUPOBAHUNM MHUPOBO33PEHUSI U OOIIEH KyIbTypbl
YeloBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0POBbIO U
MPUPOIHOM Cpee;

BJIQJICHUE CHCTEMON XHMHUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIOJAraromime
MOHATHS — XMUMHYECKHIl 3JIEMEHT, aToM, SAPO M IJEKTpOHHAas o0oyouka aroma, S-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YXJAEHHOE COCTOSHUS aToMa, TMOpHIM3alys aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJIIpHAas Macca, MOJISIPHBIM O0O0BEM, YIJIEPOJHBIM CKEJeT,
(GyHKIMOHATbHAS TPYIIa, paguKan, CTPYKTypHble (Gopmynbl (pa3BEpHYTbIE, COKpalIEHHBIE,
CKEJIeTHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30MEpbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOJA- U a30TCOJCpIKaIIue
OpraHUYECKUEe COCIUHEHHs, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpuH, 3aKoHbl (mepuoanueckuid 3axon JI. M. MenneneeBa, Teopus CTpOSHHS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB, 3aKOH
COXpPaHEHUS U TPEBpAICHHs DSHEPrUM NPH XUMHUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIHEe B OCHOBE MOHHMMAaHUs
MPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX pEaKlui, TEepMOJUHAMUYECKHMX ¢ KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aUMHOM BIHUSHHHM aTOMOB U TPYII aTOMOB B MoJieKylax (MHAYKTUBHBIA U
Me3oMepHbIH 3QdexTrl, opueHTanTsl | u |l poma); dbakronormdeckue cBeneHUS O CBONCTBAX,
CocCTaBe, MOJyYeHUH 1 0€30MaCHOM HCIOJb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIEeCTB B OBITY
U TPAKTUYECKON JEATeTbHOCTH YeNOBEeKa, OOIIMX HAaYYHBIX MPHHIMIAX XUMHUYECKOTO
MIPOU3BOJICTBA (HA IPUMEPe MPOU3BOCTBA METAHOMA, TEPepadOTKN HEPTH);



c(OPMHUPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTEPHbIC MPU3HAKU MOHATHI, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCTUMHEHU;

c(OPMHUPOBAHHOCTh YMEHHIA:

HCI0JIb30BATh XUMUYECKYIO CUMBOJIUKY IS COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJISATh YPABHEHMSI XUMUYECKUX PEAKIINI U pAaCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUN OCPEICTBOM COCTABIIECHUS 3JIEKTPOHHOTO OajlaHCa 3TUX peaklui,
peakuuii HMOHHOTO OOMEHa NyTEM COCTaBJIEHUS HUX TIIOJHBIX U COKPALIEHHBIX HOHHBIX
YPaBHEHUN;

W3rOTAaBIMBATh MOJEIM MOJIEKYJ OpPraHWYEeCKUX BEIIEeCTB JUISl MIUIIOCTPALUU HUX
XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAAIEKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCy/Tpylie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs 10 cucremarnyeckoir HomeHkiarype (IUPAC) i npuBOIUTh TpHUBHAIBHBIC Ha3BAHHUS
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHWYecKHMX BEUIECTB (STWIJICH, AaleTWJIeH, TOJyoJI,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAas, MaJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHIII, U30MPEH, XJIOPOIIPEH, CTUPOJ U IpYyrue);

cOpPMUPOBAHHOCTh YMEHHSI ONpPENENATh BHJI XUMHUYECKOW CBS3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

C(OPMHUPOBAHHOCTb YMEHHS IPUMEHATHh MOJOKEHUS TEOPUU CTPOCHHS OPraHUYECKUX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTpOEHUS;

C(OPMHPOBAHHOCTb YMEHHUH XapaKTE€pHU30BaTh COCTaB, CTPOEHHE, (QU3UUYECKUE U
XMMHWYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTEIICH Pa3INYHBIX KJIACCOB OPraHUYECKUX BEIECTB!
QJIKaHOB, LUKJIOAJIKAHOB, AJKCHOB, AJKAaJWEHOB, AJKHHOB, apOMaTHMYECKHUX YIJIEBOIOPOJIOB,
CIIMPTOB, AlbJETUAO0B, KETOHOB, KApOOHOBBIX KUCIIOT, NMPOCTBIX U CIOXKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, IU- U MOJUCAXAPUIOB),
WUIIOCTPUPOBATh TI'E€HETHYECKYI0 CBSI3b MEKIY HHUMH YPaBHEHMSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIMi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYII;

C(OPMHUPOBAHHOCTb YMEHHUS IOATBEPXKAATh Ha KOHKPETHBIX IpUMeEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHUH OT KPaTHOCTU M THIA
KOBAJICHTHOH CBSI3U (G- U T-CBSA3M), B3aUMHOTO BJIMSIHHSI aTOMOB U I'PYII aTOMOB B MOJICKYJIaX;

C(OPMHUPOBAHHOCTh YMEHHS XapaKT€PHU30BAaTh HCTOYHUKU YIIIEBOJAOPOJHOTO  ChIPhS
(HedTh, TPUPOAHBINA ra3, yroiyip), COCOObI €ro MepepabOTKU U MPAKTUUYECKOE MPUMEHEHHE
IIPOYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTh BIJIQJICHUSI CUCTEMOM 3HAaHMH O €CTECTBEHHO-HAy4HBbIX MeToJax
MO3HaHUA — HAOIIOJEHUM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

COPMHUPOBAHHOCTh ~ YMEHHSI TNPUMEHATh OCHOBHBIE  OIEPAlMM  MBICIUTEIBbHON
NEeATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBIECHUE
IIPUYNHHO-CIIEACTBEHHBIX CBA3EH — AJI U3yUEHUS CBOMCTB BEILECTB U XUMHUUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHUI1: BBIABIIATH B3aUMOCBS3b XMMUUYECKUX 3HAHUM C MOHATUAMU U
NpPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX NPEIMETOB Juid 0ojiee OCO3HAHHOTO
MIOHMMAaHMsI CYIIHOCTH MaTepHaJbHOTO €JMHCTBA MHpPA, HUCIIOJIb30BATh CHUCTEMHBIE 3HAHUS I10



OpFaHquCKOﬁ XUMHUHN OJIA 00BICHEHHUS U IMPOTHO3UPOBAHUA SIBJ'IGHI/II;'I, UMCIOIIUX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

c(OPMHUPOBAHHOCTh YMEHHUH: MPOBOAUTH pPAcU€Thl IO XUMHUYECKUM (opmynam u
YpaBHEHUSAM XHUMHUYECKHX PEAKIHMN C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPU3YIOIIUX BEIIECTBA C KOJHMYECTBEHHON CTOPOHBI:
paC‘-IéTI)I II0 HaXOXJICHUIO XUMHYECKOH (I)OpMy.HI)I BeICCTBA II0 U3BECTHBIM MAaCCOBBIM O0JIAM
XUMHMUYECKUX JIEMEHTOB, IPOJYKTaM CrOpaHusl, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUI: TPOTHO3MPOBATH, AaHAIM3HPOBATh U OICHUBATH C IMMO3UIIUN
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUSL OBITOBOM M TPOM3BOJCTBEHHOU JAEATEILHOCTH
YEJIOBEKa, CBSA3aHHOM C TEpepadOTKOM BEIIECTB, HCIOJIb30BATH IOJYyYCHHBIC 3HAHUS I
MPUHSATHS TPAMOTHBIX pELIEHUN MPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSATEIHHO TUIAHUPOBATH W MPOBOJAUTH XUMUYECKUU
OKCIICPUMCHT (HOJ'Iy‘ICHI/Ie N U3YyUCHUC CBOIICTB OpPraHu4e€CKuUX BCIICCTB, KAYCCTBCHHBIC PCAKIINU
YIIIEBOJOPOJOB  PA3IMYHBIX KJIACCOB M KHCIIOPOJCOJEPKAIIUX OPTaHWYECKUX BEIIECTB,
pPEIICHUE OSKCICPUMCHTAJIBHBIX 3aJa4 110 Ppacllo3HAaBaAaHHUIO OPraHUYCCKUX BGHIGCTB) C
coOnrofieHreM TMpaBuil  0€30MacHOTO  OOpalleHuss C BelecTBaMHM M JabopaTOPHBIM
obOopynoBanuemM, (HOpMYyITHpPOBATh IIENb HMCCIECOBAHUS, IMPEICTABIATh B PA3NIUYHON (hopme
PE3YIBTAThI DKCICPUMCHTA, aHAJIM3UPOBATH # OUCHHUBATH UX JOCTOBCPHOCTD,

c(OpMUPOBAHHOCTh YMEHHI:

coOnroAaTh MpaBuia SKOJOTMUYECKH LeJIecoo0pa3HOro MOBENEHHS B ObITY M TPYJOBOM
JEATETbHOCTH B IEISIX COXPAaHEHHS CBOETO 3J0POBBS, OKPYKAIOMIEW MPUPOJHOW Cpeabl U
TOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HaBaTh ONACHOCTh TOKCHUYECKOIO JEHCTBHUA Ha HMBbIE OPraHU3Mbl ONpPEAEIEHHBIX
OPraHMYeCcKUX BEIIECTB, MOHUMasi cMbich nokazarens [TJIK;

aHAM3UPOBaTh  11€JECOOOPAa3HOCTh  NPUMEHEHUS  OPraHMYeCKUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY ¢ TOYKH 3PEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMHUPOBAHHOCTh YMEHMH: OCYILECTBJISTh LEJICHANPABIECHHBIH IOUCK XUMHYECKOM
nHGOpMAllMK B PA3IUYHBIX MCTOYHMKAX (HAayyHass W ydyeOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoil mHGpopmauuu, VHTepHET W Jpyrue), KpUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMaluio, nepepadarpiBaTh €€ U UCHOJIb30BaTh B COOTBETCTBUU C IOCTaBJIEHHON y4eOHOM
3a7a4en.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEGHUS Kypca «OOmas M HeopraHuueckas XUMUs»
OTpaXKaroT:

Cc(OPMHUPOBAHHOCTH MPEJCTABICHUI: O MaTepHaIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TO3HABA€MOCTH SIBJIEHUI NMPHUPOJBI, O MECT€ W 3HAYEHUM XUMHHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHA, B PELICHUU MPOOIEM 3KOJIOTHYECKOH,
SHEPreTHYecKoil M MuieBoil 0e30MacHOCTH, B Pa3sBUTMM MEAULMHBI, CO3JAHWU HOBBIX
MaTepuaioB,  HOBBIX  HMCTOYHHMKOB  BHEpruM, B  OO0ECNEYeHUH  palMOHAIBLHOTO
IIPUPOJIOTIOIIL30BaHUS, B (POPMUPOBAHUU MUPOBO33PEHUS U 001l KYIbTYphl YeJIOBeKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOTHON CPEe;

BIIQJICHUE CHCTEMON XMMHWYECKHX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIOJAraroline
MOHATHUS — XUMUYECKUHN DJIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI, AJIEKTPOHHAs 000JI04Ka aTOMa, S-
, p-, d-aTomHBIE OpOHMTaNM, OCHOBHOE M BO30YXJEHHOE COCTOSHUS aToMa, THOpHIH3anus
aTOMHBIX OpOuTasnedl, HMOH, MOJEKY/la, BaJeHTHOCTh, AJIEKTPOOTPHLATEIBHOCTh, CTENEHb



OKHCJICHUsI, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, HWOHHAs, MeTauIMuecKas, BOJOpOIHAs),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKLus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
JJEKTPOJUTHYECKAs  JUCCOLMAUMs, CTEIEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKA3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON I(P(PEKT XUMUUECKON pEeaKIiy, CKOPOCTh XUMHUECKOM
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOpHUsl DIEKTPOJUTUYECKOU
quccoumranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUS MAacChl BEUIECTB,
3aKOH COXPAaHEHHUsI W MPEBPALICHUS SHEPTrUU MPU XUMHUUYECKUX PEaKLMAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHHUS NMPUYUHHOCTA M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BENIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJISPHOM YpPOBHAX; NPEACTABICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, pAaCTBOpax MW  JUCIEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUU M OE30MaCHOM HCIIOJIH30BAHUU
BOKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00IMX HAYYHBIX MMPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTepPHbIE MPU3HAKU TIOHSTHH, YCTaHABIMBATh
WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BaTh XWMHUUYECKYIO CHMBOJIMKY JUJISI COCTaBJICHUS
dbopMya BeEHIECTB W YpPAaBHEHUH XUMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHabHbIE HA3BaHUS OT/CIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHSI OTIPEACIIATh BaJICHTHOCTh U CTCTICHh OKUCIICHUSI XUMUYECKHUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUITMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAITMIECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHUJA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKU, OOMEHHBIM U JTIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIacCH(DUIIMPOBATh: HEOPraHMYECKUE BEIIECTBA IO HUX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JUYHBIM NMPU3HAKAM (YHUCITy M COCTaBY pearupyroIux
BEILIECTB, TEIUIOBOMY J((EKTy peakiuu, HU3MEHEHUIO CTEIeHEH OKHCICHUS JJIEMEHTOB,
00paTUMOCTH, y4YacCTHIO KaTajau3aropa M JPYTHE), CaMOCTOSTEIBHO BBHIOMpPATh OCHOBAHHS M
KpUTEpUHU JUI KJIaCCU(DUKALUN N3YYaeMbIX BEIIECTB U XMMHUECKUX PEaKIUit;

chOpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICI Tepuogudeckoro 3akona J[. U.
MenzeneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHHUE aTOMOB U MOHOB
XUMHWYECKUX 3IJIEMEHTOB IEepBOTO—4eTBEpTOro mnepuosioB Ilepuomumueckon cucremsr /JI.H.
MeHnpneneeBa, UCIOJB3Yys MOHATHS «IHEPIrETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE ITOTYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE H BO30YKIEHHOE OSHEPTETHYECKHE COCTOSHHS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHUH 10 niepuogaM u rpynnaM llepuonnueckoi cucremst /. . Menzaeneesa, BaleHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX DIEKTPOHHBIX 000JI0UEK;

chOpPMHUPOBAHHOCTh YMEHUW: XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XUMUYECKHE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYILIECTBOBAHWE N'CHETUYECKOW CBS3U



MEKly HEOPraHM4YECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaknuii MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OallaHCca 3THX PEaKIMii; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHW; peakuuit
TUAPOJIN3A; PEAKIMM KOMILIEKCOOOpa3oBaHMs (Ha NpUMEPE T'MIPOKCOKOMILJIEKCOB LIMHKA U
AIFOMUHUS);

C(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKHX
peakuuii ¢ y4E€TOM HMX DHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep HU3MEHEHHUS CKOPOCTH
XMMUYECKON PEaKIHU B 3aBUCHMOCTH OT PA3IMUYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEIICHHS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEepHU30BaTh XUMUYECKHE PEaKLMH, JEkKaIIHe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThI, aMMHaka, oOOlIMe HaydyHble MPUHIIMIIBI
XMUMHMUYECKUX TPOU3BOJACTB; 1IE€JIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHMYEeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTDH BJIQJICHHS CHCTEMOM 3HAHWUW O METOJIaX HAyYHOTO MO3HAHUS SIBJICHUMN
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHNE, OJKCIEPUMEHT (pealbHbli U
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHMs MPUMEHSTh ITH 3HAHUS NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEHIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA U B IO BCEHEBHOMN KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUSI BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C MOHATHSAMU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEIAMETOB [uid Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €ANHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS MPOBOJAUTEH PACUETHI: C UCIOJIH30BAHUEM MOHITUN «MaccoBast
JI0JIsl BEIIECTBA B PacTBOPE» U «MOJISIpHAs KOHIEHTpAIUsI»; MacChl BellecTBa Wid o0bEMa raza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WM 00BEMY OJTHOTO M3 YUYAaCTBYIOIIMX B PEAKIUU
BEIIECTB; TEIJIOBOro 3P dexTa peakiuu; 3Ha4eHUs BOJOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1Iesiodyeld ¢ M3BECTHOM CTENEHbIO IMCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa PEaKlMM, €CJIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J0Jeil pacTBOPEHHOTO BEIeCTBA WM JaHO B H30OBITKE (MMEET MPHUMECH); J0JIU
BBIXOJIa MPOJIyKTa peakuu; 00bEMHBIX OTHOILICHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUN: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJAUTH XUMHUYECKHI
SKCIEPUMEHT (MPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHNUE CPEe/lbl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Yy4YeHHUE BIUSHUSA Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XHMMHUECKOW pEaKIHH, peIleHue
AKCMEPUMEHTAJIBHBIX 3a/1a4 1Mo Temam «Mertamib» U «HemeTamisi») ¢ coOnroaeHneM MpaBHil
0e3omacHOro OoOparieHusi ¢ BemiecTBaMu U JabopaTopHbIM 00OpynoBaHUEM, (POPMYIUPOBATH
Lelb HCCIAEAOBaHUS, TMPEICTAaBIATh B pa3IuyHON Qopme pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHUI: COOMIOATh MpaBHiia MOJIb30BAHUS XUMUYECKOH MOCynol u
nabopaTOpHBIM 000pYOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JITAOOPATOPHBIX XMMHUYECKMX OIBITOB, HSKOJIOTHYECKU LeIeco00pa3HOro
NOBEJICHUsT B OBITY W TPYIOBOH JEATENBHOCTH B LEISIX COXPAaHEHUS CBOEr0 370POBbB,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pas3BUTHUSA, OCO3HABaTh
OIIaCHOCTb TOKCUYECKOTO JEHUCTBHs Ha JKUBBIE OPraHU3Mbl ONPEIECIEHHBIX HEOPraHMYECKUX
BEIIECTB, MIOHMMas cMblca nokasarens [1JIK;



c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH IICJICHANPABICHHBI IMOUCK XUMUYECKOU
uH(OpMaUK B Pa3jIMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoil uH(popmanuu, MHTEpHET W Jpyrue), KPUTHYCCKH AaHATU3UPOBATH XUMHYECKYIO
uH(popMaInio, mepepadaTeiBaTh €€ U MCIOJB30BaTh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.
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Hroro mo pazgeny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 BricokoMoneKkymsipHbIe COETMHEHUS 6 bubamorexa LOK
' P A https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102
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11 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Nen/m | HauMeHoBaHue pa3/ieioB H TeM MPOrpaMMbl Kontposbnbie | TIpakTuueckue (muponrie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
) EEPOZHHG :zora;:l'lcepenoannqecmeﬁc 3aKOH U ] BuGmiorexa LIOK
. HMOJUYECKas CHCTEMa XUMUYCSCKUX
PHOA https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
bu6moreka [IOK
1.2 C .M 0 11 1
TpoeHHe BerecTBa. MHOrooOpa3ue BeIecTB https://m.edso0o.ru/2dd57£24
bu6moreka [IOK
1.3 X 19 1 3
AMITECIIE pedKitin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETALIbL https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLet https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
3.1 MeTo1bl TIO3HAHUS B XUMUHU. XUMUS U KU3Hb 9 Bubmmorexa LIOK
' A ' https://m.edsoo.ru/2dd57f24
Utoro mo pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBHIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

102




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC

KoaunuyecTBo 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIe
n/n Tewa ypora Bcero Konrpoabubie | Hpakrieckue H3yUYeHusi o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI

[IpenMer u 3HaYEHUE OPraHUYECKON

1 XUMMHH, MIPEICTABICHHUE O 1 bubnuoreka [JOK
MHOT000pa3uK OPraHuYECKUX https://m.edso0.ru/3686e6f5
COEIMHEHU I
DNEeKTPOHHOE CTPOEHUE aToMa

nepoJia (OCHOBHOE U
2 ]}311(;361})7)K,Hé£IH06 COCTOSIHHSI). 1 bubnmorexa LHOK
https://m.edsoo.ru/Oce6fd4c

BanenTHble BO3MOKHOCTH aTromMa
yriaepoaa
XuMHYecKas CBSI3b B OPraHUYEeCKUX

3 coeqUHEHUIX. MexXaHUu3MBbI 1 bu6mmoreka [IOK
00pa3oBaHus KOBAJCHTHOW CBSA3H, https://m.edsoo.ru/8d39f5¢c8
CrocoObl pa3pbiBa cBs3EH

4 Teopust cTpoeHHUsI OPraHUYECKUX 1 bubnuorexa [JOK
coenuHeHuit A. M. Bytieposa https://m.edso0.ru/9e595ch8
Buner usomepun: cTpykrypHas,

5 MIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 1 bubnunoreka [JOK
3¢ deKTs B MOJIEKyIaxX https://m.edsoo.ru/b0e61661
OpraHMYECKUX COCAMHEHUN
[IpencraBienue o KiaccuGpUKaIy u BuGmmorexa OK

6 CUCTEMaTUYeCKass HOMEHKIJIATypa 1

(IUPAC) oprannuecKix BEIIECTB

https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
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https://m.edsoo.ru/c212dd21

7 Knaccudukarus peakiuii B bubnuorexa [JOK
OpraHUYeCKOi XUMUH https://m.edsoo.ru/ba5706aa
8 Cucremaru3zanus u 00001IeHIE bubnuoreka [JOK
3HAHUH 10 TeMe https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKUH PS,
o6mas ¢hopMyia, HOMEHKIATypa U
9 H3::\4€pi)ﬂp3ﬂ};KTp0HHoe " g bubmmorexa LIOK
’ https://m.edsoo0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT
10 DOu3nvecKrue U XMMUYECKHE bu6moreka [IOK
CBOJCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxosxaeHnue aakaHOB B MIPHUPO/IE.
11 Cnocogm TIOJTYYCHHUS npr;mpelfeﬁne bubmmorexa LOK
https://m.edsoo.ru/259b0a5b
aJIKaHOB
[uxnoankansl: odmas Gopmyina,
HOMEHKJIaTypa U U30MEPHS
12 oco6eHHociII/II) CTpoeHmpH ’ Bubnuorexa LIOK
. https://m.edso0.ru/156730d2
XUMHYECKHUX CBOMCTB, CITOCOOBI
MOJTYyYCHUS U IPUMEHEHNE
Pemenne pacu€THbIX 33724 HA
ompeIeJICHUE MOJICKYIISIPHOM
OPMYJIBI OPTaHUYECKOTO BElIeCTBa
13 fo lfwa}clcmablrl)\/[ TIOJIAM aTOMOBm bubmmorexa [JOK
https://m.edsoo.ru/bf84d8eb
3JICMEHTOB, BXOISIIUX B €r0 COCTaB.
Cucremaruzanusa 1 0000IeHne
3HaHUH 10 TEME
AJKEHBI: TOMOJIOTHYECKUI PsijI, BuGmmorexa OK
14 oOmas (opmyna, HOMEHKIATYpa,

QJICKTPOHHOC U ITPOCTPAHCTBCHHOC

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

cTpoeHue MoseKyn. CTpykTypHas U
LUC-TPaHC-U30MEPUS AIKEHOB

duznyeckre 1 XUMHUYIECKHE

bu6mmoreka [{OK

15 ceoffcrsa axienos. Ipasitio https://m.edsoo.ru/21069ccd
MapkoBHHKOBA

16 CriocoObI MOJTydeHUsT U IPUMEHEHUE bubnuoreka [JOK
AJTKEHOB https://m.edso0.ru/665dc058
[IpakTrueckas padbora Ne 1 o Teme

17 «l?lonyquHe BTI:I)/IJIeHa U N3y4eHHUE bubmiorexa LIOK

N https://m.edsoo.ru/0941eed8
€ro CBOHCTB»
Pemenune pacu€THbIX 3a1a49 Ha
18 onpeﬂenellzne MOﬂeKme};Hoﬁ bubmmorexa LOK
https://m.edsoo.ru/e9ea9921
(hopMyITBI OPraHNYECKOTO BEIIECTBA
AJKamueHbl: CONPsuKEHHBIC,

19 W30JIMPOBAHHBIE, KYMYJIHUPOBAHHBIE. bubnuorexa [JOK
OCOOEHHOCTH AIIEKTPOHHOTO https://m.edsoo.ru/04298c0a
CTPOCHHS

20 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
COMPSUKEHHBIX TUEHOB https://m.edso0.ru/e561253d

21 CriocoObl MoTy4eHus! ¥ IPUMEHEHNE bubnuoreka [JOK
aITKaIMCHOB https://m.edsoo0.ru/1aa81660
AJKMHBI: TOMOJIOTHYECKHUH P,
o6mras popMyIta, HOMEHKIATypa

22 3H::(Tp(§1;{IfoeyH r;pOCTpaHCTBZIIzH;)e bubmmorexa LIOK

https://m.edsoo.ru/68b6cc4c
CTpOEHHUE MOJIEKYIN, (pu3nveckue
CBOMCTBA
. bu6mmoreka [JOK
23 XUMHYCCKHE CBOMCTBA alIKNHOB

https://m.edso0.ru/23493a93



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93

KauecTBeHHbIE peakiiy Ha TPOMHYIO

bubnuoreka [IOK

24 CBSI3b https://m.edsoo.ru/7blc48da
o5 CriocoObI MOJTydeHUsT U IPUMEHEHUE bubnuoreka [JOK
AJIKHOB https://m.edsoo.ru/a6f9alea
26 Pemrenne 3agad: pac4€rsl 10 bubnuorexa [JOK
YPaBHEHUIO XMMHUYECKOW PeaKIiu https://m.edsoo.ru/5db8e526
97 Cucrematuzanusa 1 0000I1IeHne
3HaHUH 0 TeMe
ApEeHBbI: TOMOJIOTUYECKUH PSAI,
oOmas ¢hopMyiia, HOMEHKIIATYypa.
28 SHZIKTp((l))HEOZ " HpOCTpaHCTB}E]:}zIHoe bubmmorexa LIOK
https://m.edsoo.ru/a92a7094
CTPOEHHE MOJIEKYJ OeH30J1a U
TOJyoa, uX (PU3UIECKHEe CBOMCTBA
XHUMUYECKUE CBOMCTBA apEHOB: bubnuorexa [JOK
29
peaKIMy 3aMeIIeHuUs https://m.edsoo.ru/ad4alaed
XHWMHUYECKUE CBOMCTBA apPEHOB!
30 peakiuu l'IpI/ICOCI[I/IHCHI/If bubmorexa [IOK
’ https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB O€H3071a
31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB bu6mmoreka [JOK
CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenune pacu€tHbix 3a1a4 Ha
32 onpeﬂenell:ne MoneKynﬂHpHoﬁ bubmorexa LIOK
https://m.edsoo.ru/53461a2c
(hopMyITbl OPraHUYECKOTO BEIECTBA
33 CrnocoObl nostyyeHus U NpUMEHEHUe bubnuorexa [IOK
apeHoB https://m.edsoo.ru/6f717d09
I'eneTnueckas CBSI3b MEXKIY
34 pa3IMYHBIMU KJ1acCaMu

YTIIEBOJIOPOIOB



https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
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35

Pacuétel o ypaBHEHUAM
XUMUYECKUX PEAKIUH.
CucremaTtu3zanus 1 000011eHNE
3HaHUH 10 TEME

36

[Ipuponnsii ras. IlonmytHeie
HEe(TSHBIE Ta3bl

37

KameHnHbIi1 yroJyib ¥ IpoIyKThI €10
nepepadoTKu

bubmmoreka [{OK
https://m.eds00.ru/69h3398b

38

Hedtp u ciocoOs1 €€ mepepaboTKu.
[IpuMeHeHne npoayKToB
nepepaboTku HedpTH

bu6mmoreka [{OK
https://m.edso0.ru/21f9de78

39

T'eneTnyeckas cBsA3b MCXKOY
Pa3IMYHBIMH Ki1aCCaMU
YIIIEBOJIOPOJIOB

40

l"anorenonpounsBoHBIE
YTJIEBOJIOPOJIOB: AJIEKTPOHHOE
CTPOCHHE; PEaKIINH 3aMEeIICHHUS
rajoreHa

bu6moreka [IOK
https://m.edso0.ru/82h4d759

41

JeicTBue menoueit Ha
raJIOreHIIPOU3BOAHBIC.
BsaunMoenicTBre TUrajoreHaIKaHOB
¢ MardveM U UHKOM

42

Cucremaruzanusa 1 0000IeHIe
3HaHUH 110 pa3eny
«YTII€BOAOPOIBI»

bubnuoreka [JOK
https://m.edso0.ru/20e89f22

43

KonTponpHas pabota o Teme
«YTIeBOAOPOABI»

bu6mmoreka [JOK
https://m.edso0.ru/95c9e298

44

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:

bu6mmoreka [JOK



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298

TOMOJIOTUYECKHH psii, oO1as
dbopmyIa, CTpOSHHE MOJICKYT,
M30MEpHs, HOMECHKIIATYpa,
Kiaccupukanus, pusndeckue
CBOMCTBA

https://m.edsoo.ru/df04c5cd

XHUMHUYECKUE CBOMCTBA MPEIETbHBIX

bu6mmoreka [{OK

45 OJTHOATOMHBIX CITHPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObl MoTy4eHHs! U TPUMEHEHNE bubnuotexa [JOK
OJTHOATOMHBIX CITUPTOB https://m.edso0.ru/484100000000000
[TpocTeie 3¢hupsl: HOMEHKIIATYpa U
47 HziMepm ((1))0(1))66HHOCTI/I g Bubnuorexa LIOK
’ . https://m.edsoo.ru/c2c788b2
(UBHYECKUX U XUMHUYECKUX CBOMCTB
MHOroaTroMHbI€ CITUPTHI:
48 STHJIEHTJIUKOJIb U FHEHepI/IH 150:¢ bubmorexa [IOK
T https://m.edsoo.ru/ee4d84aa
¢buznyeckue U XuMUYecKre CBOMCTBA
49 CriocoObI MoTy4eHus! ¥ IPUMEHEHNE bubnuorexa [JOK
MHOTOATOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
@DeHOoJI: CTPOCHHE MOJICKYJIBI
50 (bI/I3I/IquKI/II)e CBONCTBA. T}(])KCI,/IIIHOCTB bubmmorexa LIOK
https://m.edsoo.ru/2ce72618
(dhenona
51 XUMHYECKHE CBOMCTBA (heHoIa bubmuorexa IOK
https://m.edsoo.ru/037ca5f9
59 CrniocoObl nostyyeHus U NpUMEHEHUe bubnuorexa [IOK
benona https://m.edsoo.ru/c77ddf4c
[IpakTiueckas pabora Ne 2.
53 P:I_HCHI/IC 3KCH61:]):)I/IM6HT8.J'IBHBIX 3a/aq bubmmorexa LIOK
https://m.edsoo.ru/fd0Oced09
1o Teme «CnupThl U PEHOTBI»
54 CucreMaru3anus 1 0000IIeHne bu6mmoreka [JOK



https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
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3HAHUH 10 TEME

https://m.eds00.ru/1810ch9b

AJIB[[GFI/II[BI M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHMIBHOU TPYIIIBL;

bu6mmoreka [{OK

55 OMOJIOTMYECKHE , o01ma
TOMOJIOTHHCCKHE pAbL, 0DIad https://m.edsoo.ru/b139beaa
dbopmyia, u3oMepus u
HOMEHKJIaTypa
AJNBACTUIBI M KETOHBI: (PU3UUECKHE bubmmoreka [{OK
56 N
CBOWCTBA; PEaKIMU MPUCOCTHHEHHSI https://m.edsoo.ru/c887425c
P
57 Kz:?si;z;zﬂe:;ﬂ EI/I AIBIIETUIOB bubmmorexa [JOK
peaKtt JIeTH https://m.edsoo.ru/a393baa9
U KETOHOB
58 CriocoObl MOTy4YeHHS aJTbICTUIOB U bu6moreka [IOK
KETOHOB https://m.edsoo.ru/520d1c51
O
50 | capGortommie serors, osoberHocT BuGnotera LIOK
P ’ https://m.edsoo.ru/fec0b113
CTPOCHHS KX MOJICKYJT
n
60 Ka3 ng)elfc:;g{ T{ilfizfﬂziygimqeame bubmmorexa LIOK
pv ’ https://m.edso0.ru/700cc87b
CBOMCTBa
61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX bu6mmoreka [JOK
OJIHOOCHOBHBIX KAPOOHOBBIX KUCIIOT https://m.edso0.ru/40e6e0e9
Oco0 I I
R
’ P https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOMCTB:
63 HEMpeIeNbHBIX U aPOMaTHYECKIX bu6mmoreka [JOK

KapOOHOBBIX, TUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX KHCIIOT.

https://m.edso0.ru/83a08773
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[IpencraBuTenu BhICIIMX
KapOOHOBBIX KHUCJIOT

64 [ToHATHE O IPOU3BOIHBIX bubnuorexa [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d

65 CriocoObI MOJTydeHUsT U IPUMEHEHUE bubnuorexa [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo0.ru/7c065c9d
CrnoxHbie YQUPBI: TOMOJIOTHIECKUN

66 pan o6maﬂ(ﬁ)ol;Myﬂa U30MEpHst U bubmmorexa LIOK

’ ’ https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XMMUYECKHE bu6moreka [IOK
CBOWCTBa 3pUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o

68 YPaBHCHUIO XUMUYECKOU PEaKITHH,

Ha OTpe/ieTIeHHe MOJIEKYIISIPHON
(hopMyJIbl OPraHUYECKOTO BEIIECTBA
[TpakTruueckast pabota Ne 3.

69 Pemenue skcnepuMeHTaNbHBIX 3a7a4 bu6moreka [IOK
o Teme «KapOOHOBBIE KUCITOTHI. https://m.edsoo.ru/486671fb
CrnosxHble 3upbi»

70 Kupsr: ctpoenue, puzndeckue u bubnuoreka [JOK
XHMHYECKHE CBOMCTBA (THAPOIIH3) https://m.edsoo.ru/a19c5b98
Oco0eHHOCTH CBOICTB KUPOB,

71 COJIEpIKaIIUX OCTAaTKH bu6mmoreka [JOK
HEMpeAeIbHBIX KUPHBIX KHCIIOT. https://m.edsoo.ru/b0331922
Kups! B npupone
Mpi1a Kak COJIA BBICIIUX BuGmmorexa OK

72 KapOOHOBBIX KHCIIOT, X MOIOIIIEe

nericrsue. Ilousitue o

https://m.edso0.ru/3c566565
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CUHTCTHUYCCKHUX MOOIIHNX CpeI[CTBaX
(CMC)

I'enernyeckas cBsA3b YIrieBOAOPOIOB

bu6mmoreka [{OK

3 1 KHEIOPOACOACHIRAIIIIX https://m.edso0.ru/56790c96
OpPraHMYECKUX BEIIECTB
74 Pacuétel no ypaBHEHUAM
XUMHYECKUX PEaKIIni
75 CucreMaTuzarmus 1 00001eHne bu6mmoreka [{OK
3HaHUH 10 Teme https://m.edsoo.ru/f8eaf2eb
OO0mas xapaKTepHCTHKA YIJIEBOJIOB
76 " KJIfaCCI/I(bI:/IKaIIEﬂ yrneB(_?I;OB (MI([)HO- bubmmorexa LIOK
https://m.edsoo.ru/7a9693al
, M- ¥ TIOJIUCAXapH/IbI)
77 Mounocaxapuabl: puznyecKue bubnuoreka [JOK
CBOMCTBA M HAXOKICHHUE B TIPUPOJIC https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHue rioKo3bl, €€ 3HaYCHHE bubnuorexa [JOK
B XKM3HEICATEILHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
HCaxapHuIbl: caxapo3a, MajabTo3a H
79 fammar.) I—?axoxcﬂeﬁne B MPUPOJIC U bubmotexa [JOK
https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapUI0B
[Tonmucaxapuasl: cTpocHUE
80 MaKpOMOJII;Kf/JI (bPII?)»I/I‘{eCKI/Ie u bubmmorexa LIOK
oY https://m.edsoo.ru/72a04508
XUMHUYECKHUE CBOWCTBA, IPUMCHCHHE
81 [TonsiTHe 06 UCKYCCTBEHHBIX bubnuorexa [IOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha
82 oTpeJieNieHue I0JIU BBIXOAa bubmuoreka [JOK

MMPpOAYKTA PCAKIIUU OT TCOPCTUUCCKU
BO3MOXXHOT'O

https://m.edsoo.ru/7fde47ef
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Cucremaruzanus u 00001eHue

bubnuoreka [IOK

83 3HAHUH 10 paseny https://m.edsoo.ru/08d4364c
KoHnTpomapHas paboTa 1o Teme

84 «Kncﬁopoz[cogep)xamne Bubmrorexa LIOK

https://m.edso0.ru/42c6678e

OpraHUYECKUE COEIMHEHUS»
AMUHBL: KTacCU(pHUKAINS, CTPOCHUE

85 MoJIeKyI, obmas popmyia, bubnuorexa [JOK
M30MEpHs, HOMEHKIIATypa https://m.edsoo.ru/efa7e6ca
¢uznueckue cBoiicTBa

86 XUMHUYECKHEe CBOMCTBA bu6moreka [IOK
amu(paTUIECKNX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTpOCHUE aHUJINH

87 OCO6J-;HHO(;TI:IO:I/IM§I'—?CCKIII/IX :1;0171CTB Bubnuorexa LIOK

https://m.edsoo.ru/39cd21f1

aHWINHA

88 CriocoObl MoTy4eHHsI U IPUMEHEHNE bubnuorexa [JOK
ann(paTHIECCKUX aMHHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIaTypa U

89 n3omepus, pu3nyecKue CBOMCTBA. bubmuoreka [JOK
OTenbHbIE TPEACTABUTENHN O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMUYECKUE CBOMCTBA

90 AMUHOKHCIIOT, UX OMOJIOTHUYECKOE bubnuoreka [JOK
3HaYeHUE aMHUHOKKCIOT. CHHTE3 U https://m.edsoo.ru/77df705a
TUAPOJIU3 TIENTHIOB

91 benku xak npupoaHbIE NOJIUMEDHI; bubnuoreka [IOK
CTPYKTYpBI OEIIKOB https://m.edsoo.ru/429e9899

92 XUMUYECKUE CBOMCTBA OEIKOB Bubmmorexa LIOK

https://m.edso0.ru/6237306d



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

A3zoTconepxaiiue
TeTePOIMKIMYECKUE COCTUHEHHUS.

bubnuoreka [IOK

93 HykiienHOBBIC KUCIIOTHI: COCTAB, https://m.edsoo.ru/521d1431
CTPOCHHUE B OMOJOTHYECKAst POJIb
[Tpaktuyeckas padora Ne 4.

94 Pemrenne skcnepruMeHTAIBHBIX 3344 bubnuorexa [JOK
1o TeMe «A30TcoaepIKalue https://m.edsoo.ru/8e3c02d1
OpraHMYECKUE COEIMHEHUS»

[IpakTueckas pabora Ne 5.

95 Pemrenne skcnnepuMeHTaIBHBIX 3a7a4 bubnuoreka [JOK
o TeMe «Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OPraHM4YeCKUX COCTUHEHUN»

KonTpossHas pabora no teme
96 «A30Tpcoz[ep>1<:mple OPraHUYEeCKHE Bubnuorexa LIOK
https://m.edsoo.ru/ce561bc7
COEJIMHEHUS»
OcHOBHbBIE IOHATUS XUMHH

97 BBICOKOMOJICKYJISIPHBIX COCTMHEHUN bubnuorexa [JOK
W METOJIbI UX CHHTE3a — https://m.edsoo.ru/7aa63ebd
MOJIMMEPHU3aLUS U MOJTUKOHICH IS

98 IImactmaccel. YTunuszanus u bu6mmoreka [JOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f

99 OnacToMepsl: HaTypaJlbHbII bubnuorexa LIOK
CHHTCTHYECKUE Kaydyku. Pe3una https://m.edsoo0.ru/246103ec
Bonokna: HatypanbHble,

100 | MCKYCCTBEHHBIE, CHHTETHECKHE. bubnuoreka [IOK
[Tommumepsl crieManbHOTO https://m.edso0.ru/5963a601
Ha3Ha4YeHUs

101 | [Ipaxtuueckas padota Ne 6. bubnuorexa [IOK
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Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4
mo Teme «Pacno3HaBaHHE IIJIaCTMACC
1 BOJIOKOH»

https://m.edsoo0.ru/3aebd77a

102

[IpomexxyTouHas arrecrauus

bu6mmoreka [{OK
https://m.edso0.ru/6a22bl1e8

OBHIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

102
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11 KJIACC

KoanyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIe

Ne Jara
Tema ypoka KonTpousbnsbie | [IpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
1 Atom. CocTaB aTOMHBIX sifiep. XUMUUECKUM 1 bubnuorexa [JOK
aneMeHT. M3oT1ors! https://m.edsoo.ru/59c112ee
9 CtpoeHnue AJIeKTPOHHBIX 000JI0UEK aTOMOB, 1 bubnuoreka [JOK
KBaHTOBBIC YHCIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukarus XuMuueckux 2JIeMeHTOB (S-, 1 bubmuorexa [JOK
p-, d-, f-amemenTHI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3neKTpOHOB 1O ATOMHBIM 1 bubmuorexa [JOK
opouTasIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIIUU aTOMOB
5 SHGMGII:TOB B OCHO]?;IOI\ZI:/I 11;[036y}I<I[éHHOM 1 bubmorexa [IOK
https://m.edso0.ru/8149e846
COCTOSTHUM
5 DOneKTpOHHBbIC KOH(PUTYpAITUU HOHOB. 1 bubmuorexa [JOK
DIEKTPOOTPHUIIATETLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cCHCTEeMa XMMHUYECKHX djieMeHToB /1. 1. 1 bu6mmoreka [JOK
MeneneeBa, CBSI3b C COBPEMEHHOM TEOpHei https://m.edso0.ru/16957c01
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU bubnunoreka [JOK
8 1
MPOCTBIX U CJIOXKHBIX BEHIECTB IO TPYIIaM H https://m.edsoo0.ru/f8468927
neproiam
9 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1 bu6mmoreka [JOK

TEMC

https://m.edsoo.ru/8fad2942
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Buabsl xuMmuueckou cBI3U. MexaHnu3Mbl
00pa30BaHUs KOBAJIGCHTHOW CBSI3H.

bubmuoreka [JOK

10 Bopopoanas cBsizb. MexMoeKyIsipHbIe https://m.edsoo.ru/5a8072af
B3aMMOJICHCTBUS
BaJleHTHOCTP M BaJICHTHBIC BO3MOXKHOCTH
11 aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI Brbmiorexa LIOK
https://m.edsoo.ru/3d2ca093
MOJIEKYJT C UX TE€OMETPUICCKIM CTPOCHUEM
12 [IpencraBneHus 0 KOMIJIEKCHBIX bubmmoreka [{OK
COEIMHEHUX: COCTAaB M HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa moJieKyasspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUA. THIIbI bubmuorexa [JOK
13 .
KPHUCTAJUTMYECKUX PEIIECTOK U CBOWCTBA https://m.edsoo.ru/e167635b
BEIIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bu6mmoreka [IOK
[IpencraBiacHre 0 KOJUTOMIHBIX PaCTBOpaAX https://m.edsoo.ru/da2c70e4
HctruHHBIE pacTBOPHI: HACKIIICHHBIE U
15 HeHacmmerHLIe pI;CTBOpHMH;CTB. Bubnuorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapars
16 Crioco0ObI BEIpaKCHHS KOHIIEHTPAIIH bu6mmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ McnoJyib30BaHUEM MOHATHN
17 «MaccoBas ;OHH PacTBOPEHHOTO BEIIECTBA» bubmmorexa LIOK
' https://m.edsoo.ru/785e0ab4
«MOJIIpHAst KOHIICHTPALIUS»
18 Knaccudukanus 1 HOMEHKIATypa bu6mmoreka [JOK
HEOPraHUYeCKUX BEIICCTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus 1 0000IICHUE 3HAHUH 110 bubmuoreka [JOK
Teme https://m.edsoo.ru/8d2c6a3a
20 KonTtposnpHas padota no temam «CtpoeHue bubnuoreka [IOK
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aroMa. [leproinueckuii 3aKOH U
HepnonnquKaﬂ CUCTEMA XUMHUYCCKUX
anemenToB Jl. . MenneneeBa», «Ctpoenue
BemecTBa. MHOTOOOpa3ue BEmecTB»

https://m.edso0.ru/70a60aa4

Krnaccudukarus XuMHYECKUX peakiui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.

21 3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH Brbmiorexa LIOK
’ https://m.edso0.ru/6335cdd2
COXpaHEHHUS U MPEBPALICHUS YDHEPTUH TIPH
XUMHYECKUAX PEAKIIHIX

29 TenoBbie 3¢ (eKTh XUMUUECKUX PEAKITHIA. bubnuoreka [IOK
Tepmoxumuyeckue ypaBHEHHUS https://m.edsoo.ru/d1db86da

23 Beruncnenus mo ypaBHEeHHUSM XUMHYECKUX bubnuoreka [IOK
peaKIuii 1 TEPMOXUMHUICCKUM YPaBHEHUSIM https://m.edsoo0.ru/87b13954
CKOpOCTh XMMUYECKOH peakiunu, eé

24 3aBUCHMOCTD OT Pa3JINYHBIX (DAKTOPOB.

Kartanu3 u karaiu3aropsl

25 ['omoreHHbIC ¥ reTepoOreHHbIE pEeaKIINu
[IpakTnueckas padora Ne 1 mo teme

26 <<1]§J'II/I${HI/IG pa3J'III)/I‘IHI>IX (dbakTopoB Ha bubmmorexa LIOK

. https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PeaKIuu»

97 OO6paTtumbie U HEOOpAaTUMBIE PEaKLIUH. bubnnoreka [JOK
XUMHYECKOE PABHOBECHE https://m.edsoo.ru/30952f9b
[Ipaktuueckas padora Ne 2 o Teme

28 <<]_£))J'II/I$IHI/Ie pa3n1:/1qulx (dakTopoB Ha bubmmorexa LIOK

https://m.edsoo.ru/3bf34e17
MI0JIOKEHHE XUMUYECKOTO PaBHOBECHUSI»
OnexrponauTHyeckas qucconuanus. CHUiIbHbIE BuGmmorexa [OK
29 U crabble MeKTpoauThl. CTeneHb

AUucColuann

https://m.edsoo.ru/5f766bdf
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Nonnoe npoussenenue Boapl. Cpena BOJHBIX

bubmuoreka [JOK

30 pactBopoB. Bomopoauerit mokaszarens (pH) htts:/m.eds00.ru/3966ca89
pacTBopa
31 I'mpponus costeit. Peaknuu, nporekaromue B bubnuorexa [JOK
pacTBOpax MEKTPOJTUTOB https://m.edsoo.ru/09d5a9bd
[TpakTuaeckas padora Ne 3 mo Teme
32 «)IanquCKHe ;)eaKIII/II/I B pacTBOpax bubmmorexa LIOK
https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIATOBY
OKHCIUTENTEHO-BOCCTAHOBUTEIIHLHBIC
33 peaknuu. BakHeHIne OKUCIUTENN U Brbmiorexa LIOK
https://m.edso0.ru/56226060
BOCCTaHOBHTEITH
34 MeTo /1 31eKTPOHHOTO (3J€KTOHHO-MOHHOTO) bubnuoreka [IOK
Oananca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubmuorexa [JOK
BEIIECTB https://m.edsoo0.ru/93fb97d2
36 Pemenue 3aga4u pa3auvHBIX THIIOB bubmorexa [IOK
https://m.edsoo0.ru/5a859d16
37 Pemenue 3a1a4u pa3auvHBIX THIIOB bubmorexa [JOK
https://m.edsoo.ru/5afa265d
38 CucreMaruzanys 1 0000IIeHEe 3HAHUI IO bu6mmoreka [JOK
TeMe «XHUMHUYCCKHE PEaKIIHM» https://m.edso0.ru/c161eb85
39 KoHnTposbHas paboTta 1o TemMe «XHMHUYSCKUE bubnroreka [JOK
peaKIum» https://m.edsoo.ru/a8a0a930
[Tonoxenune HemeTawioB B [lepuoandeckoii
40 CHCTEME XUMHUYECKUX 35ieMeHTOoB JI. M. bubmuoreka [JOK
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/8ca2dcad
aTomMoB. Du3nMYECKHe CBOWCTBA HEMETAILJIOB
41 ANoTponus HeMeTaJuIoB (Ha puMepe bubnuoreka [IOK
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KHCTIOpo/1a, cephl, pocdopa u yriepoaa)

https://m.edso0.ru/ef92c91c

Bopopoa: nonyuenue, pusndeckue u

bubmuoreka [JOK

42
XUMHUYECKHE CBOUCTBA. [ MIpuIbI https://m.edsoo0.ru/0aa8f613
I e
ST, https://m.edsoo.ru/4e223795
CBOJCTBa
r .B I
44| sonoponconopmamie cocmmens Butmnorexa LIOK
poAIcoAepratt A https://m.edsoo.ru/6b3255e6
rajloreHoB
J1ab S
. j OpeaTOpHI;I;OI/I el'IpOOMI;_I[HIJ'IeIZHIe)Ie cenoco Bl BuGmiorexa [IOK
[OJIy4EHMS TaJOreHoB. [Ipumenenun
v P . https://m.edsoo.ru/6971acad
rajIor€HOB ¥ UX COEIUHEHUI
IT 6ota Ne 4. P
16 oxencpmicsmam s o ToNe BuGuorera LIOK
P A https://m.edsoo.ru/8b26fecd
«I"amoreHnI»
Kucnopon: naboparopusie u
MIPOMBIIIJICHHBIE CIIOCOOBI TTOJTYICHHUS], bubmuorexa [JOK
47 .
bu3nvecKkre U XUMHUYECKHE CBO#CTBA. O30H. https://m.edsoo.ru/c8abc36a
[IpuMeHEeHHE KHCIIOpO/ia U 030Ha
48 OKCHIBI U ITIEPOKCUIBI bubmorexa HOK
g P g https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3amau pa3inyHbIX THIIOB bubmorexa HOK
AaTp https://m.edsoo.ru/2b6d8b4b
Cepa: §)
50| nonycrns, Qremscorte n xmrsccie BuGmorexa LIOK
zlq ’ https://m.edsoo.ru/46afael6
CBOICTBa
buo OK
51 CepoBosopo, cynb(u bl nommotexa L1

https://m.edsoo.ru/7c875999
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Kucnopoacoaepxaiye cCoeIMHEHUS CEPBL.

bubmuoreka [JOK

52 OCOOCHHOCTH CBOWCTB CEPHOMN KUCIIOTHI https://m.edsoo.ru/8cfa2548
[TpakTraeckas padborta Ne 5. Pemenue
53 BKIZ:HepI/IMeHTaJII;HBIX 3aza4 no teme «Cepa u Brbmiorexa LIOK
. https://m.edsoo.ru/0afb05e4
e€ COeTMHEHHS»
A30T: HAX0XKJICHUE B TIPUPOJIE, CIIOCOOBI
o4 MTOJTy4EeHUS ql)lnmqecmfe E fHMI/I‘{eCKI/Ie Brbmiorexa LIOK
M ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMHUAK, HUTPH/IBI
55 Kucnoponaconepskamue coelMHEHNs a30Ta. bubnuorexa [JOK
OCOOEHHOCTH CBOWCTB a30THOM KHUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUM. bubnuoreka [IOK
A30THBIE ynoOpeHus https://m.edso0.ru/129f5059
dochop: HaAXOKICHHE B IPHPOJIC, CIIOCOOBI
57 non}ieim q)n;plmecme prgMiquKHe Bubnuorexa LIOK
M i https://m.edsoo.ru/9a6b43ec
cBorictBa. ®ochums u Gochun
58 Oxkcunpl pocopa, pochopcoaepxarniue bubmuorexa [JOK
kucnoTel. Cosu pochOpHOI KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenne Gocdopa u ero COeTUHECHHIA. bubnuoreka [JOK
dochopHbie yIoOpeHHs https://m.edsoo.ru/a218070a
[IpakTueckas pabota Ne 6. Pemenue
60 3KI():nepHMeHTaJII;,HHX 3aja4 1o TeMe «A30T U Bubmiorexa LIOK
https://m.edsoo.ru/8175ac3f
dhochop 1 UX COCTUHCHUS»
VYraepoa: HaXOXKACHUE B PUPOJIE,
61 annofp(f[nHHe MoI;[H(bHKaHSHPq)iSquCKHe u bubmmorexa LIOK
’ ’ https://m.edsoo.ru/1eb19f9e
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
62 Oxcup yriepoaa(ll), okenn yrnepoma(1V), bu6mmoreka [JOK
yroJibHasi KUCJIOTa U €€ CoMn https://m.edsoo.ru/dba58adf
63 Pemrenue 3a1au pa3auyHbIX TUIIOB bu6mmoreka [JOK
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https://m.eds00.ru/6029b609

Kpemuuii: HaxoxIeHUE B PUPOIE, CIIOCOOBI

64 MOJTy4eHUs1, PU3NIECKUE M XUMHUECKHIE Brbmiorexa LIOK
cBOHCTBA https://m.edsoo.ru/143558ab
65 Oxkcun kpemuus(1V), kpemHUEBast KHCIIOTA, bubnuorexa [JOK
CHJIMKATHI https://m.edso0.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €70 COETMHEHUM. Brbmiorexa LIOK
66 Crexiio, ero moty4eHIe, BILE CTeKTa https://m.edsoo.ru/393cdacO
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3InIHBIX THITOB Bubnuorexa LIOK
https://m.edsoo.ru/b624{801
68 CucreMaruzamys 1 0000IIeHe 3HAHNUI 110 bu6moreka [IOK
Teme «HemeTaib» https://m.edsoo.ru/6e864db5
bu6mmoreka [IOK
69 KonTtponbHas padoTa o teme «Hemeramip» https://m.eds0o.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJILHOHN pabOTHI, bubmuorexa [JOK
KOPPEKIIHUS OIHO0K https://m.edsoo.ru/2b7e9510
[Tonoxenue metamios B [lepuoauueckoit
71 CHCTEME XMMHUYECKHUX DJIEMECHTOB. bu6mmoreka [JOK
OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX https://m.edsoo.ru/9839c16¢c
000JI04€K aTOMOB METaJIOB
79 OO6mue GpuznuecKkre CBOMCTBA METAJLIOB. bu6mmoreka [JOK
[TpuMeHeHHe METAIIIOB B OBITY M TEXHHUKE https://m.edsoo.ru/51dac9d3
73 Crnasel MmetasuioB. Kopposust MetasioB Bubmiorexa LIOK
https://m.edsoo.ru/42b872e3
74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmorexa LIOK
https://m.edsoo.ru/e3de37h6
75 DNEKTPOXUMHUYECKUN PsJl HAIIPSDKEHUI bubnuoreka [IOK
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MeTaiuioB. O0mue croco0b! MOTydeHHS
METaJLIOB

https://m.edso0.ru/94eb377a

OO0mas xapakTepucTuka Metamion |A-
rpynnsl [lepronuyeckoi cucteMbl
XUMHUYECKHUX AJIeMeHTOB. HaTpuil n kanuii:

bubmmoreka [{OK

76 HoJyueHHe, PU3MICCKUE U XUMHUYCCKUE https://m.edsoo.ru/e12c26b3
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN
O6mas xapakrepuctuka metaios |HA-
rpynnsl [leproanyeckoit cucteMbl

77 XUMHUYECKHX dJIEMEHTOB. Marauii u bu6moreka [IOK
KaJIBIUil: TOJydeHHe, GU3HIECKUe 1 https://m.edsoo.ru/7c3e49c0
XUMUYECKHUE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COEAUHEHUN

78 JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS Bubnuorexa LIOK

https://m.edsoo.ru/c74bfae9

79 ANIOMUHMI: TIONTydeHue, GUu3ndeckue u bubmuorexa [JOK
XHMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUJIPOKCHU]IA ATTFOMUHUS, bu6mmoreka [JOK
THIPOKCOKOMITIIEKCHI alTFOMUHHMSI, UX https://m.edso0.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aaau pa3nuyHbIX TUIIOB
[TpakTuueckas padota Ne 7. Perenue

82 3KIZ)HepI/IMeHTaJII;HBIX 3a/1a4 1o TeMe Bubmiorexa LIOK

https://m.edsoo.ru/27a4af43

«MeTabl TJIaBHBIX MOATPYII»

83 OO1as XxapakTepuCcTUKA METaIIOB bubnunoreka [JOK

no6ouHsIX noarpymn (b-rpymm)

https://m.edso0.ru/610d7431
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[Teproanueckoi CUCTEMBI XUMUYECKHUX
3JIEMEHTOB

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa

bubmmoreka [{OK

84
U €r0 COCIMHCHUI, NX PHUMCHECHUE https://m.edsoo.ru/9911bef3
B i .
8 | Hepanrarar ks, ero oemenine b orera LIOK
P ’ https://m.eds00.ru/039d69c8
CBO¥CTBa
o o
8 | enesa  cro coemernit, Moayeni biorera LIOK
A ' e https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CIUTABOB XKee3a
87 dOu3nvecKre U XMMHUYECKHE CBOMCTBA MEIU bu6moreka [IOK
U €€ COeTMHEHU, NX TPUMEHCHUE https://m.edsoo.ru/2bc0f954
o o
| e i
o1 , p : https://m.edsoo.ru/b1f2beal
I'MIpOKCOKOMITIEKCHI IUHKA
I1 6ota Ne 8. P
B0 ovenepiverTAIIY 30181 O Teve bumiorera LIOK
P A https://m.edsoo.ru/a6e352ea
«MeTaiel MOOOYHBIX MOATPYIIIT»
90 Pemenue 3aga4u pa3auvHBIX THIIOB bubmmorexa LIOK
Aatp https://m.edsoo.ru/a8b83d83
O060011eHre U CUCTeMAaTH3allus U3Y4eHHOTO bubnunoreka [JOK
91
MaTepuaia 1mo TeMe «MeTaib» https://m.edsoo.ru/e91fe975
bubnuoreka [JOK
92 K 0 M
OHTpOJIbHAS paboTa Mo TeMe «MeTab» https.//m.eds0o.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubnunoreka [JOK
KOPPEKILHUS OINO0K https://m.edsoo.ru/9ebff2fd
94 Pousb xumuu B ob6ecrieueHNH yCTOMYUBOTO bubnuoreka [IOK

Pa3BUTHUA YCTIOBCUYCCTBA. Ilonsarue o

https://m.edso0.ru/080felf0
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HAaYYHBIX MCTOAax UCCICA0BaHN BCIUICCTB

HaquHe MMPUHOMIIBI OpraHu3aluu
XHUMHUYCCKOTO IIPOMU3BOJACTBA.

bubmmoreka [{OK

% [TpoMbITIIEHHBIE CITOCOOBI MOJTyYCHHUS L https://m.edsoo.ru/2e45a44f
BaKHEHUIIINX BEIIECTB
96 XUMUYECKOE 3arpsi3HEHUE OKpYXKarolIeH 1 bubnuorexa [JOK
CpEIbl ¥ €r0 TOCIIECTBHS https://m.edsoo.ru/9f11bf51
97 XUMUS U 30POBBE YEIOBEKA. 1 bubnuorexa [JOK
JlekapCTBEHHBIC CPEICTBA https://m.edsoo.ru/a6552721
98 Xumus iy, Poirk Xumun B o0ecriedeHum 1 bu6moreka [IOK
MUIIEBO# 0€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u nappromepHbie CpecTBa. 1 bubnuoreka [IOK
BrertoBast xumust https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BaxkHelmue
100 CTpOI/ITeJ'II)HEIe 1 KOHCTPYKITHOHHBIC 1 Bubnuorexa LIOK
https://m.edso0.ru/61e69003
MaTepuabl
XUMHS B CETIbCKOM XO3SMCTBE. bu6mmoreka [IOK
101 1
OpranuyecKre U MHHEPAJIbHBIC YI0OpCHHMS https://m.edsoo.ru/fd39587d
bu6mmoreka [JOK
102 | Ipomexyrounas arrecrauns 1 https://m.edsoo.ru/db979c70
OBUHIEE KOJIMYECTBO YACOB 110 102

ITPOI'PAMME
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YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Xumus, 10 xmace/ Iabpuensa O.C., OOmIECTBO C OrpaHUYCHHONH OTBETCTBEHHOCTHIO
«JIPODA»; AkimonepHoe o6mectBo «M3marensctBo «lIpocBemienne»

Xumus, 11 xmace/ Iabpuensa O.C., OOmECTBO ¢ OrpaHUYCHHONH OTBETCTBEHHOCTHIO
«JIPODA»; AkmonepHoe o6mectBo «M3marensctBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. O.C.T'abpuensn, I'.I'.JIpicoBa «Xumust Meroanueckoe nocodre — 0a30BbIil ypOBEHb»
- M.: Ipoda 2022 ron.

2. O.C.I'abpuensu, U.I'.OctpoymoB, «OO011ast XuMust B TeCTax, 3a1adax, yIpaKHCHHUSIX.
11 xmace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: Kontposibabie U
MpOBepOUHbIe paboThI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensa, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumwms 11 kmacc: HactonmbHas
kaUTa s yautensi». Yacts 1 — M.: Jlpoda, 2019 rox.

5. O.C.l'abpuensn, I'.I'.JIpicoBa, A.I'.BBenmenckas «Xwumus 11 kmacc: HacrompHas
KkHHUTA U1 yautensi». Yacts 2 — M.: Jlpoda, 2022 ro.

6. O.C.T'abpuensH, I1.B.Pemeros, N.I".OcTtpoymoBa «3agaun Mo XHMHUHU U CITOCOOBI UX
pemenus» - M.: «JIpoda», 2021ro.

7. B.UI. JlemncoBa «Xumms 11 Kimacc TMOypodHBIE TIUIaHBI TI0 YYCOHHKY
O.C.T'abpuensnua, I'.I" JIpicoBoit» - Bonrorpamx» Yuurens 2018ros.

8. M.A.Ps6oBa, YV.IO.HeBckas, P.B.Jlunko «Tecthl mo xummuum 11 xmace», - M.:
Ok3amen, 2019r.

9. O.C.T'abpuensH, U.I.octpoyMOB «XUMUYECKUM IKCIIEPUMEHT B mikoje 11 kmace»; -
M.: Ipoda. — 2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u cailT 1y1s1 yaurens «5 uny Ha YpOK XUMHUUY.

http://him.1september.ru Equnas xomiekius LIOP: IIpeameTHas KOJUICKIMS «XAMUS».

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIC
sKcrepuMenTsl: xumusi. Kosutekiust Poccuiickoro 001eo0pa3oBare/ibHOTO MopTasa.

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk0OepoBoii.

http://www alhimik.ru Beepoccuiickas onmummaga mKoJIbHAKOB 10 XMMHHU.

http://chem.rusolymp.ru Opranndeckast XUMUs: DJIEKTPOHHBIA YU4EOHUK ISl CpenHen
IIKOJIBI.

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: IIEKTPOHHBIH y4eOHHK.

http://www hemi.nsu.ru OTKpbITHIH KOJUTEMK: XUMHS.

http://www.chemistry.ru JlucraHimoHnHast OJIMMITHAIA o XUMUH:
TEJIEKOMMYHUKAIIMOHHBI 00pa30BaTeNbHBIN MPOEKT.
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