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IHHOACHUTEJBHAA 3AIINCKA

Pabouvas mporpamma o XMMHUU Ha YPOBEHb OCHOBHOT'O 00ILIEr0 00pa3oBaHus A1l 00yJaroIuXcs
8-9-x ximaccoB MOY COII c.Anpiranka ExarepunoBckoro paiiona CapaToBckoi 06acTu
paszpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

o  ®enepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za MunnpocsemieHus ot 31.05.2021 Ne 287 «O06 yTBepxkaeHuu GeaepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa OCHOBHOTO 00IIIETr0 00pa30oBaHUs»;

o mnpuka3a MunnpocemieHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu deaepaibHOR
00pa3oBaTebHON MTPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHUsY;

o mnpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yrBepxkaenuu Ilopsinka
OpraHM3allK U OCYIIECTBIICHUSI 00pa30BaTEeNbHOM EATEIHHOCTH 10 OCHOBHBIM
o011e00pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTEIbLHBIM MTPOrPaMMaM HAYaITBLHOTO
00111ero, OCHOBHOTO OOIIIETO M CPETHETO 00IIEero 00pa30BaHUs;

o Konnenmuuu npenogaBanus yaeOHOTO peaMeTa « XUuMUs»;

o KoHmenmuu 3x0510rudeckoro o0pa3oBaHus B CUCTEME O0ITIero 00pa3oBaHUs;

o CII2.4.3648-20 «CaHuTapHO-3MHIEMHOJIOIHYECKIE TPeOOBAHUS K OPraHU3AIHIM
BOCIUTAHMS U 00YUEHHUS, OTJbIXA U O3/I0POBJICHUS JIETEH U MOJIOACKU»,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O caHUTapHOTo Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urnenndeckue HOpMaTUBBI U TPEOOBaHMS K 00ECTICUECHUTO
6e30macHOCTH U (WiK) O€3BPEAHOCTHU AJIS YeIOBeKa (PakTOPOB Cpeabl OOUTaHUSY,
YTBEPKJICHHBIX MOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOTrO Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro IIaHa OCHOBHOTO 00IIero 00pa30BaHus, YTBEPKACHHOTO Mpukazom MOY
COIII c.Anpmanka ExarepunoBckoro paitona CaparoBckoit ot 31.08.2023 Ne 175
«O0 yTBepkIeHUH OCHOBHOW 00pa30BaTebHON MPOrPaMMbl OCHOBHOT'O O0IIIEro
o0pa3zoBaHUY;

e (enepanbHOil paboueii mporpaMMbl IO y4eOHOMY MPEAMETY «XHUMUS.

Pabouast mporpamMmma OpHEeHTHpPOBaHa HA LIEJIEBbIE IPHOPUTETHI, CHOPMYITUPOBAHHEIE B
denepanpHOI paboueli mporpaMMe BOCIUTaHUs U B paboueil nporpamme MOY COIII
c.Anpmanka ExkatepuHoBckoro paiiona CapaToBCKOM.

[TporpaMMa o XuMHUHM Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBI€HA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oopazoBanus, mpeacrabieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (eaepaabHOM
pabodeii mporpaMMbl BOCIIUTAHUS U C YIETOM KOHIICTIIIMH TIPEToaBaHus y4eOHOTO mpeaMeTa
«Xumusi» B 00pazoBaTenbHBIX opranu3anusx Poccuiickoit deneparum.

OBIIAA XAPAKTEPUCTHKA YYEBHOTI'O IIPEJIMETA
«XUMMS 10 - 11 ka» (YTIIYBJIEHHBIN YPOBEHD)

XuMHUsL Ha YpOBHE YIIYONEHHOTO HW3YYEHHs 3aHUMAaeT BaXXHOE MECTO B CHUCTEMeE
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ywanmxcsi 10-11 kiaccoB. WM3ydyenue mnpenmera,
peanuzyemMoe B yclIoBHiIX AudGepeHIIMPOBAHHOTO, NPOPUIBHOTO OO0Yy4YeHUs, TMPU3BAHO
oOecrieunTh 00111€00pa30BaATENbHYI0O U OOLICKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEO0XO0AUMYIO IS alalTallui UX K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU B COLUYME, A TAKKE
JUIS TIPOJIOJDKEHHUS OOy4YeHHsI B OpraHM3alusaX MpodecCHOHaTbHOro 00pa3oBaHUs, B KOTOPBIX
XUMHS SABJISIETCSA OJHON U3 IPUOPUTETHBIX JUCLUIUINH.



B nporpamMe mo XumHM Ha3zHaueHHe npeaMera «XHMHS» MOJy4aeT MHOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararommmu nojoxenuamu DdPIroc COO o
B3aMMOOOYCIIOBIIGHHOCTH II€JIeH, COJIepKaHus, Pe3yIbTaTOB 00Y4YeHHUsI U TpeOOBaHUN K YPOBHIO
HOATOTOBKH BBITYCKHUKOB. CBHIETENECTBOM TOMY SIBISIOTCS CIEAYIOIINE BBIIOTHIEMBIC
IPOTPaMMOii 10 XUMHHU (HYHKIIUU:

UH(POPMALIMOHHO-METOJMUECKas, peanuszanus  KOTOpOH obecrieynBaeT HOJIyuYEHHUe
IPEJICTAaBICHUS O LIEJSX, COJAEp>KaHUU, OOIIel cTpaTerun oOy4deHUs, BOCIIUTAHUS U Pa3BUTHUS
00y4aromuxcst CpeCTBAMU MPEMETA, U3Y4aeMOro B paMKax KOHKPETHOTO Mpoduis;
OpraHU3alMOHHO-TUIAHUPYIOIas, KOTOopas IMpelyCcMaTpUBaeT OIpeleieHHue: MPUHIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3yUCHUsI YIeOHOTO MaTepralia, KOJTMYeCTBEHHBIX U
KaYeCTBEHHBIX €ro XapaKTEePHUCTUK; IMOAXOI0B K (OPMHUPOBAHUIO COJEPKATEIHHONH OCHOBBI
KOHTPOJISI M OIIGHKH 00pa30BaTENIbHBIX JOCTIKEHHHA OOy4aromuXcs B paMKax HTOTOBOM
aTTecTaluuu B (hpopMe €AMHOT0 TOCYIapCTBEHHOT'O AK3aMEHa M0 XUMUH.

[Tporpamma asist yrinyOJI€HHOTO U3y4EHUST XUMUHU:

yCTaHABIMBAET MHBAPUAHTHOE MIPEIMETHOE COACPKAHME, 00sI3aTEIBHOE ISl U3YUCHHS B PaMKaxX
OTJIENbHBIX MPOQHIIEH, IpeTyCMaTPUBAET paclpeieieHHe U CTPYKTYPUPOBAHHE €0 IO KiaccaM,
OCHOBHBIM COJIEpKAaTEeIbHBIM JTUHUSAM/pa3aenaM Kypca;

naéT MpUMepHOe pacrpeesieHne yaeOHOro BpeMeH!, pEKOMEH1yEeMOT0 JIJIsl U3Y4EeHHSI OTJEIbHbIX
TEM;

npeyiaraeT IpUMEpPHYIO MOCIeI0BaTEIbHOCTh U3yUEHHUsl yueOHOro MaTepuana ¢ y4éToM JOTHKU
MOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U MEKIIPEAMETHBIX CBS3EH;

TaéT METOIMYECKYI0 MHTEpIpETalrio Lelded W 3aqady M3ydeHHs MpeAMeTa Ha YriyOonEéHHOM
YPOBHE C Y4YETOM COBPEMEHHBIX IMPHOPUTETOB B CHCTEME CpPEAHEro oOIero oOpa3oBaHUS,
COJIEp)KaTeNbHON  XapaKTEpUCTUKU  IUIAHUPYEMBIX  pe3y/lbTaTOB  OCBOCHHUS  OCHOBHOM
0o0pa3oBaTeNnbHOI MPOTrpaMMbl CPEeTHEro 001Iero 00pa3oBaHus (JINYHOCTHBIX, METANPEAMETHBIX,
IpPEIMETHBIX), a TakXke C Y4YETOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENbHBIX JEeUCTBUIN
00y4aroIerocs 1o OCBOCHUIO COJICPKAHUS IPEIMETA.

[To BceM Ha3BaHHBIM MO3UIIMSAM B IPOrPAMME 10 XUMHH MPEAYCMOTPEHA MPEEMCTBEHHOCTh
¢ o0y4eHHeM XMMUH Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHus. 3a IpeiesiaMHi YCTaHOBJICHHOU
MPOrPaMMO 10 XUMHH 00s3aTENbHON (MHBApUAHTHOW) COCTaBISIONICH COMEp)KaHUS y4eOHOTO
npenMera «XUMHs» OCTaETcsl BO3MOKHOCTh BbIOOpA €ro BapHaTUBHON COCTABIIAIONIEH, KOTOpast
JOJI’KHA OMIPEIENSIThCS B COOTBETCTBUU C HAMMPABICHUEM KOHKPETHOTO MPoQuiis 00ydeHusI.

B coorBerctBuM ¢ koHuentyaiabHbIMH mnojioxeHusmMu PI'OC COO o Ha3HaueHUu
npeaMeToB 0a30BOT0 M yrayOa&€HHOTO ypOBHEH B cucteMe AudhepeHInpoBaHHOTO 00yYeHUs Ha
YPOBHE CpeIHEro o011ero 00pazoBaHus XUMUS HA YPOBHE YTITyOJIEHHOTO U3YUEHHUS HAIIPaBJIeH Ha
peanu3auio NpeeMCTBEHHOCTH € TOCIIEAYIOUIMM TAarloM MOJIyYEHHsI XUMUYECKOTO 00pa3oBaHMs
B paMKaxX M3y4eHMsI CIELMATIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JAUCLUUILIMH B By3ax U
OpraHu3alUsaX CPeAHEro NpodecCHOHaIBLHOr0 00pa3oBaHus. B 3Toil cBA3M nM3yueHHe mpeamera
«XUMHUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHHUE U YIIyOJIeHUE TEOPETUYECKON U
NPaKTUYECKON MOJATOTOBKHM OOYYaIOLINXCS, BRIOPABUIMX OMpeAeaEHHbIH npoduias o0ydeHus, B
TOM 4YHCI€ C TEpPCHEeKTHBOM IOCIEAYIOUIEro IOJIy4YeHUs] XHMHUYECKOro o0pa3oBaHMs B
opraHuzanusax npodeccuoHanbHOro obpasoBanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO k miIaHupyeMbIM pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa30BaTEIIBHOW MPOrPaMMBbl
cpeanero oOmiero oOpa3oBaHUs H3ydeHHE MpenMeTa «XHMHS» OPHEHTUPOBAHO TaKXkKe Ha
peleHue 3a1a4 BOCIIUTaHHsI U COLMAJIBHOTO pa3BUTHUs 00ydaroImuxcs, Ha (popMUpoBaHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUN, YMEHUH pallMOHAIN3ALMU Y4eOHOTro Tpyda U 0OOOIIEHHBIX
CHOCO00B JESATEIbHOCTH, UMEIOINX MEXIUCIUIUIMHAPHBIN, HaAlIPEIMETHBIA XapaKTep.



CocraBnstomuMu  nipeamera «XUMHS» Ha ypPOBHE YIITYOJNEHHOTO H3YYEHHUS SIBISIOTCS
yrayOnénnsle Kypebl — «Opranuueckas xumusi» u «OOmas U HeopraHudeckas xumus». [lpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJCpXKaHUA ITHX KypCOB B
mporpamMme 1o XUMHUHU 3a OCHOBY MpHHATHI nojoxkeHust @PI'OC COO o paznuuusx 0a30BOTO U
yrIIyONnEHHOTO YPOBHEH M3yUeHHUs IPeaMETa.

OcHoBy conepxaHus KypcoB «OpraHuueckas xumusi» U «OOmas u HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYIMHOCTh IPEAMETHBIX 3HAHUH U YMEHHH, OTHOCSIMXCA K 0a30BOMY
YPOBHIO M3yd€HUs INpeAMETa. JTa CUCTEMa 3HAHUM IOJIydaeT ONpEelEHHOE TEOPETUYECKOe
JIONIOJIHEHUE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoibmMi  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yriayOn€HHOM ypOBHE M3y4deHHs IpeaMmera obecreueHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YBEIUYEHUS O00bEMA 3HAHMM O XUMHUYECKHX JJIEMEHTAaX H
CBOWCTBaX MX COCOUHEHUN Ha OCHOBE PACIIUPEHUS M YIIIYOJICHHs MPEICTaBICHUH O CTPOCHHH
BELICCTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSX NMPOTEKaHUS PEAKIUM, pacCCMaTpUBAEMBIX C
TOYKH 3pEHUS XUMUYECKONH KMHETUKU U TEPMOJAMHAMUKHU. M3yueHue nepuoauyeckoro 3akoHa u
[lepuonuyeckoil  cUCTeMBl ~XMMHYECKHMX  DJIEMEHTOB  0Oa3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEJICTABICHUIX O CTPOSHHH aToMa. XUMUYECKast CBA3b OOBSICHSACTCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUM Tpu €€ 00pa30BaHUM U pa3pyIIEHUH, & TAKKE C TOUKH
3peHHsl MeXaHU3MOoB e€ oOpa3oBaHus. M3yueHune TUIIOB peakuuii JonoaHseTcs popMupoBaHHEM
NpPEACTaBICHUN 00 3IEKTPOXMMHUYECKHX IPOLECCax M AIIEKTPOJIM3E PACIUIaBOB U PAaCTBOPOB
BEIIEeCTB. B Kypce OpraHm4yeckoil XMMUU TpPU PACCMOTPEHUU PEAKIHMOHHON CIIOCOOHOCTH
COCTMHEHUH yJemsieTcss 0co00e BHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX A (eKrTax, 0 B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIUil.

Ocoboe 3HaueHHEe MMEET TO, YTO Ha COJACpKAHHWE KYpPCOB XUMHUH YIIIyOJEHHOTO YPOBHS
U3yYCHUS IS KIACCOB ONpPeeNIEHHOT0 PO s (TIIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00IIIel cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSHUE CMEKHBIEC TPEIMETHI.
Tak, HarTpuMep, B COJep)KaHUM IPeIMETa ISl KJIACCOB XUMHUKO-(PH3MIECKOTO MPOoQHIs 00IbII0e
3HaYeHue OyayT HMMeTh 3JEeMEHTHhl ydeOHOro MaTepuana mo obmed xumuu. IIpu uzyueHun
IpeaMeTa B JaHHOM CIIydae akIeHT OyZAeT cienaH Ha OOIMIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh
3aKOHOB U TEOPHUIl B XUMHUH U B (pU3HKeE: aTOMHO-MOJIEKYIISIpHAst TEOpHsl (MOJIEKYIIsIpHAsi TEOPHS B
¢u3mKe), 3aKOHBI COXPAHEHHWsS] MacChl M HSHEPTUH, 3aKOHBI TEPMOAMHAMHUKH, 3JIEKTPOJIN3A,
IPEJCTAaBICHUS O CTPOCHUHU BEIIECTB U JPYTroe.

B T0 xe BpeMs B cofiepKaHUU MpeaAMeTa ISl KJIIACCOB XMMHUKO-OMOJIOTHYECKOro mpodus
00BN yAeIbHBIN Bec OyaeT UMeTh OpraHuyueckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXKHOCThH JJis 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUUYECKONW OpraHu3aluy KJIETKU Kak
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPHMEPY, TaKUE CTPYKTYpHBIE
KOMIIOHEHTBI, KaK JMMHJbI, OEJIKU, YIJIeBOJAbI, HYKIEUHOBbIE KHUCIOTHI U npyrue. Ilpu stom
3HaHMSI O COCTaBE M CBOMCTBAaX IMPEACTABUTENEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILIEBAPEHHUSL.

B niane gpopmupoBaHus OCHOB HAYYHOT'O MUPOBO33PEHHUS, OCBOECHUS OOIICHAYYHBIX
MCTOOB IMO3HAHUA U OIIbITA MPAKTUYCCKOI0 NPUMCHCHHUA HAYYHBIX 3HAaHUUI HU3YUCHHUC ITPEAMCTa
«XuMHUs» Ha YriyOJ€HHOM YpOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3SX C yUeOHBIMU
npeamMeTaMu, BXOAAIIUMU B COCTAB MMPECAMCTHBIX OGH&CTGﬁ «ECTGCTBCHHO-H&Y‘-IHBIG npeaAMCTBI»,
«MaremaTtuka u uHGpoOpMaTUKa» U «PyCCKUI SI3bIK U JIUTEPATYPay.

HOEJN N3YYEHUA YYEBHOI'O ITPEJIMETA «Xumus 10 — 11 ki»
(YIJIYBJEHHBIN YPOBEHD)



[Ipyn m3yuenun ydeOGHOro mpeamera «XuUMHs» Ha YriyOlIEHHOM YpOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero obmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadei
NEPBOCTENICHHON 3HAYUMOCTH SIBJSIETCS (OPMHPOBAHHME OCHOB HAYKHM XUMHHU Kak OOJIAaCTH
COBPEMEHHOI0 €CTCCTBO3HAHMS, IPAKTHYECKOM JEATCIBHOCTH 4YEJIOBEKa M OJHOIO U3
KOMITOHEHTOB MUPOBOW KYJbTYpbI. Pemienue 3Toil 3agaun Ha yriyOJaEéHHOM ypOBHE M3Y4EHHUS
IIpeIMeTa MPEeArnoaraeT pealu3anuio TaKuX Lelel, Kak:

dbopMHpOBaHWE TPEACTABICHUN: O MaTEPHAIBPHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTAX U
I03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ BEAYyILIEH
poim B 0OECIEUEHWH YCTOWYMBOIO PA3BUTHS YEJIOBEUECTBA: B pEHICHUU TMPOOIEM
IKOJIOTMYECKOM, SHEPTETHUECKON M MUIIEBOW OE30MMaCHOCTH, B Pa3BUTUH MEIUITUHBI, CO3IaHUU
HOBBIX MaTEpHAJIOB, HOBBIX HWCTOYHHUKOB OJHEPTUM, B OOECIICUCHHH PAIIMOHAIBLHOTO
MPUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CpEIE;

OCBOCHHE CHCTEMBl 3HAHHUM, JIEKAIIX B OCHOBE XHMMHUYECKOM COCTaBIIAIOIICH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpa: QyHIaMEHTAIbHBIX MOHATHM, 3aKOHOB ¥ TEOPUN XUMHUHU, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHHUM BEILECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJIIPHOM, O TE€PMOJMHAMHYECKMX W KHHETHYECKHX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHUYECKHX pEeaKluid, 0 XMMHYECKOM PAaBHOBECHUHU, PAaCTBOpaxX W JAHMCIEPCHBIX CHUCTeMax, 00
00X HAYYHBIX MPUHIIAIIAX XUMHUYECKOTO TTPOU3BOJICTBA;

dbopMupoBaHHe Yy OOYYarOMIMXCS OCO3HAHHOTO TIOHMMAaHHUs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU IS OOBSICHEHHUSI KJIIOYEBBIX HIEH W MPOoOJeM COBPEMEHHOW XHMHH, IS
OOBSICHEHUS! W TPOTHO3MPOBAHUS SIBJICHUH, HMEIOIIUX E€CTECTBCHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS, aHAJIN3a M OLICHKH C
MO3UIUI  DKOJIOTUYECKOW OE30MacCHOCTH TOCHEICTBUH OBITOBOM ¥  TIPOU3BOJCTBEHHOMN
JEATEIIbHOCTH YEJIOBEKA, CBS3aHHOW C XHWMHYECKUM MPOU3BOACTBOM, HCIOJIb30BaHUEM U
nepepaboTKOM BEIIECTB;

yriyOJieHue MPeACTaBICHUN O HaYyYHBIX METO/aX MO3HAHUsI, HEOOXOIUMBIX ISl TIPUOOPETCHHS
YMEHHI OPHUEHTHPOBATHCS B MHUPE BEIIECTB M OOBSCHEHUS XMUMHUYECKUX SBICHHMA, MMEIOIIUX
MECTO B IPUPO/IE, B MPAKTUYECKON AEATETbHOCTH U MOBCEIHEBHOM KU3HMU.

B mnane peanuzanmue TEpBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIONIMX (DYHKITHIA
[EJIOCTHOW CHCTEMBI CPEIHEro o0Imero oO0pa3oBaHUS MpPHU M3YUYEHUU MpeaMera «XuUMHUs» Ha
yrIyOoJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MTPHUOOPETAIOT TaKKE I U 3a/1a4H, KaK:

BOCIIUTaHHE YOSKIEHHOCTH B MO3HABAEMOCTU SIBICHUU TPUPOJBI, YBAKCHHS K TMPOIECCY
TBOpPYECTBA B 00JACTH TEOPETHUECKUX M MPHUKIIAIHBIX HCCICIOBAHUN B XUMHHU, (POpMUpOBaHUE
MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYECHUIO M TIO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJNIO |
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI O0IIIEYEIOBEYECKIX [IEHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX WMHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcsi, (OpPMUPOBAHHWE y HHUX CO3HATEIILHOTO OTHOIICHHUS K CamMo0Opa3oBaHUIO U
HEIMPEPHIBHOMY OOPA30BaHMIO KAaK YCIOBHIO YCIEIIHOW MPOodecCHOHATBHONW W OOIIEeCTBEHHOU
NESTEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 30POBOM
o0pase K13HH;

dbopMUpOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO IPUPOIOTIONB30BAHUS, PA3BUTHE SKOJIOTHIECKON
KYJBTYPBI, IPHOOPETEHHE OIBITa OOIIECTBEHHO-TTOJIE3HOM IKOJIOTUIECKOH e TETbHOCTH.

MECTO YYEBHOI'O ITIPEIMETA «Xumus 10 - 11 xi»
(YIJIYBJEHHBIN YPOBEHD)
B YYEBHOM IIVIAHE



OO11ee YnciI0 9acoB, IPETyCMOTPEHHBIX TSl M3YYCHHSI XUMUHU Ha YTI1yOJICHHOM YPOBHE
cpennero oobmiero oopazoBanus, cocrapiser 204 4acos:

B 10 xmacce — 102 gaca (3 gaca B Henemio),
B 11 xmacce — 102 gaca (3 yaca B HeJeIN0).

JIyis peanmu3anuy mporpaMMbl HCITOIB3YIOTCS YIeOHUKH, TONMYIICHHBIC K HCITOJIb30BAHHIO ITPU
peanu3aii UMEIOIIUX TOCYAaPCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX IPOrPaMM
Ha4aJIbHOTO OOIIIET0, OCHOBHOTO OOIIIETO, CPEAHETO OOIIET0 00pa30BaHUs OpTraHU3aIUsIMH,
OcyH_IeCTBH}IIOH_II/IMI/I 06pa30BaTeany10 ACATCIIbHOCTD, HpI/IKaBOM MI/IHHpOCBGH_[eHI/IH oT
21.09.2022 Ne 858:

o Xwuwmwus, 10 knacc/ I'abpuensia O.C., Octpoymos U.I'., Cnankos C.A., AO
«M3natenscTBo "l[IpocBemienue»;

o Xwumwus, 11 knacc/ I'abpuensia O.C., Octpoymos U.I'., Cnankos C.A., AO
«M3natenscTBo "l[IpocBemienne»;

DJIeKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, IOMYIIEHHBIC K UCIIOIB30BAHUIO TIPU PeaTU3aIIH
UMEIOIINX aKKPEIUTAIHIO 00pa30BaTEbHBIX TPOrpaMM HadyaIbHOTO 00IIET0, OCHOBHOTO
o01ero, cpeHero oo1Iero oopa3zoBanus mprukazoM MuHnmnpocsemnieHus ot 02.08.2022 Ne 653:

e Xwumus, 10 kinacc, PI'AOY AI10 «Axkanemuss Munmnpocsemienus: Poccumny;

e Xwumus, 11 knacc, PI'AOY I1O «Akanemust Munnpocsenienus Poccuny;

o DIeKTpOHHBIN 00pa3oBaTeNnbHbIi pecypc «/{omanraue 3aganus. OcHOBHOE o01iee
obpazoBanue. Xumus», 10-11 kinacc, AO «M3marenscTBo "[IpocBemenue" »;

o Tpenaxep «Ob6mako 3nanuit». Xumus. 10,11 knacc, OO0 «Duzukon J1ady;

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IO XUMHUH HA YI'JIYBJIEHHOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUY C CHCTEMHO-ACATEIIHHOCTHBIM TIOJIX0/IOM B CTPYKTYPE JIMIHOCTHBIX PE3YJIbTaTOB
OCBOCHHMS peaAMeTa « XUMHs» Ha YPOBHE CPEIHEr0 0011ero 00pa30BaHus BbIICIEHBI CIIEAYIOINE
COCTABJISIIONIME: OCO3HAHWE OOYYAONIMMHUCS POCCUHCKOW TPakJTaHCKOH HWICHTUYHOCTH;
TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEILBHOCTH U CAMOOIIPEICIICHUIO; HAJTUYHEe MOTHBAIIUN K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS NPUHSATHIMH B
o0IIecTBe MpaBWJIAaMH W HOPMaMH TIOBEACHUS; HAJIW4YUE IPABOCO3HAHUS, SKOJOTHUECKOU
Ky.]'II:TypI:I; CHOCOGHOCTB CTaBHUTH LICJIU U CTpOI/ITI: KN3HCHHBIC I1JIaHBbI.

JIMYHOCTHBIE PE3yAbTAThl OCBOCHUS IMpEeaMeTa «XUMUS» OTPaXaroT c(HhOpMUPOBAHHOCTD
OTIbITA MMO3HABATENBHON U MPAKTHUECKOHN JNESTEIbHOCTH 00y4JaloluXcsl B IPOIEcCce peaan3alun
00pa30BaTeNbHON AEATEIbHOCTH.

JIMYHOCTHBIE pPE3yAbTAThl OCBOCHUS IMpeaMeTa «XUMUS» OTPaXKaroT c(HhOpPMUPOBAHHOCTD
OTIbITa [MO3HABATENIBHON U MPAKTHUECKOHN JEATEIBHOCTH 00YYalOIIMXCs B MPOLIECCEe pean3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTH:



1) rpaaaHCKOro BOCIIMTAHUS:

0CO3HAHMsI 00YJAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IPaB U 00S3aHHOCTEH, YBAKEHHS K
3aKOHY U IIPaBOIOPAIKY;

MPEACTABJICHUS O COLUMAIBHBIX HOPMax W TMpaBWjaX MEXKIWNYHOCTHBIX OTHOIICHUW B
KOJJIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3TAHUU Y4EOHBIX MPOEKTOB,
pelIeHny yueOHbBIX U MMO3HABATEIBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CHOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY M apryMEHTBI JPYTruX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB YyUEOHOH NesATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIICIUI0 OTEUECCTBCHHOM
XHMUH;

YBa)XKEHUsI K TpOIlecCy TBOpPYECTBA B OOJACTH TEOPUM W MPAKTHUECKOTO MPUIIOKEHUS
XUMHUH, OCO3HaHUs TOTO, YTO JaHHBIE HAYKH €CTh pPE3yJabTaT JIMTEIbHBIX HAOIIOICHUH,

KPOIMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, ITIOCTOSAHHOI'O TPpyda y‘léHI)IX " IMMPAKTHUKOB;

UHTEpeca M TIO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHHH U IIOCIECAYIOLIEM aHaIu3e
UH(OPMALIUU O TIEPETOBBIX TOCTUIKEHUAX COBPEMEHHOM O0TEUECTBEHHONW XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS;

CIIOCOOHOCTH OILICHUBATh CUTyalliH, CBA3AHHBIC C XUMHWYCCKUMMU SABJIICHUAMHA, U IPUHUMATD
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OILICHMBAaTh CBOE IIOBEIECHHUE M IIOCTYNKM CBOMX TOBApUUICH C MO3ULUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YIETOM OCO3HAHUS MTOCIEACTBUI IOCTYIIKOB;

4) popmMupoBaHHSA KYJIbTYPHI 310POBb:

NOHMMaHMs LIEHHOCTEH 310poBOro M 0Oe30macHoro obpasza KU3HU, HEOOXOJMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmrofeHusl mpaBui 0e30MacHOrO OOpaIIeHHs] ¢ BEIIECTBAMHU B OBITY, MOBCEIHEBHOMN
KHU3HH, B TPYIOBOH JIEATEIBHOCTH;

INOHUMAaHH LECHHOCTHU IIpaBUJI HWHAUBUAYAJIBHOIO MW KOJIJICKTUBHOI'O 0e3011acHOro
MOBCACHHS B CUTYyAllUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU moz[eﬁ;

OCO3HAHMSI TOCJICACTBUN M HENPHUATHA BPEAHBIX NpPUBBIUEK (YMOTpeOJICHMS aJIKOTOJI,
HapKOTUKOB, KypeHHs);

5) Tpy10oBOro BoCHIUTAHUA:



KOMMYHUKATUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbLCKOU JEATEIHHOCTH,
0O0IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUAX JCSITCIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PpEIIEHWH NPAKTUYECKUX 3aJad COLMAIbHOMN
HaNpaBJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YUEHHIO Ipodeccuil pa3iMyHOTO poja, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXXEHUs K TPYAY, JIIOASAM TPYyJa U pe3yJIbTaTaM TPYIO0BOH ACATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHANBUYATbHOM TPAaeKTOPHH 00pazoBaHusl, OyTymiei
npodeccun u peanu3auy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHN K XMMHHU, HHTEPECOB U NOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

OKOJIOTMYECKHU 11eJIECO00Pa3HOTO OTHOMIICHUS K MPHUPOJE KaK MCTOYHUKY CYIECTBOBAHUS
JKHM3HH Ha 3eMII¢;

IIOHUMAHUA I‘JIOGa.HBHOFO xapaKTepa SKOJOI'MYCCKHUX HpO6HeM, BIINAHUSA 3KOHOMUNUYCCKHUX
MPOIECCOB Ha COCTOSIHUE TPUPOJAHON U COLIMATILHOM CpEbl;

0CO3HaHMsI HEOOXOAUMOCTH HCIIOJIb30BAaHUS TOCTH)KEHUI XUMHHM Ui PELIEHUs] BOIIPOCOB
PaLMOHAIBHOIO IIPUPOAOIIONIB30BAHNS;

AKTUBHOTO HENPUATHS IAEHUCTBUM, MPUHOCAIIMX BpPEI OKPYXKAIOIIEH MPUPOIAHON cpere,
YMCHUSA MMPOTrHO3UPOBATH HGGH&I‘OHpI/IHTHBIC 9KOJOTUYCCKUC MOCJICACTBUA MPCANPUHUMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HAJIMYUSL Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, HKOJOTUYECKOW KYyJIbTYpHI, OIBITA
NeSITEIbHOCTH  JKOJIOTWYECKOH  HAlpaBIIEHHOCTH, YMEHHS pPYKOBOJCTBOBAThCS HMMH B
NI03HABAaTEIbHON, KOMMYHUKAaTUBHON M COIMAILHOM MPAaKTHKE, CIIOCOOHOCTH U YMEHHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHMSA:

MHPOBO33PCHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd W
00I11eCTBEHHOH MPAKTUKH;

NOHUMaHMUA CHeuu(UKH XUMHUHM KaK HayKd, OCO3HaHUs €€ poiu B (HOpMUPOBAHHH
PalMOHAILHOIO HAYYHOTO MBIIIJIEHHS, CO3JAaHUN LIEJIOCTHOTO MPEACTABICHHS 00 OKpYKaroLleM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKA, B IIO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEU H
peleHnH podIeM COXPaHEHUs IPUPOJIHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHM JUIsl COBPEMEHHOW LMBHUIM3ALMU: B €€
T'YMaHHCTUYECKOH HANpaBIE€HHOCTH M BaXHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOU
KYJIBTYpPBl, B PEIIEHUH IN100aIbHBIX IPOOJIEM YCTONUNBOIO pa3BUTHSI YEIIOBEUECTBA — CHIPEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00€CTeYeHUN YCIIOBHM YCIIEIIHOTO TPYAa U 3KOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJIO0TO YJeHa
00111eCTBa;



€CTECTBCHHO-HAyYHONM TI'PAMOTHOCTU: IIOHMMAaHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKpYXKAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
YMEHUS AenaTh 000CHOBAaHHbIE 3aKIFOUEHHS Ha OCHOBE HayYHBIX (DAKTOB U MMEIOLIUXCS JaHHBIX
C LEJIBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOIb30BaTh XMMUUYCCKUE 3HAHUS I pCHICHUS np06neM
B pCAJIbHBIX ) XU3HCHHBIX CUTYAIUAX,

HHTEpPECaA K ITO3HAHUIO, HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPAa30BaHHIO M CaMOOOpa3oOBaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHWA 1O XHUMHHA B COOTBETCTBUH C IKH3HCHHBIMH
NOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TPYAa B PA3IUUHBIX cepax NpodecCuoHaTIbHOM e TeTbHOCTH.

METAIPEAMETHBIE PE3YJ/IbTATbBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrPaMMBI 110 XUMHUH Ha YPOBHE CPEIHET0 O0IIEero
00pa3zoBaHMs BKIIFOYAOT:

3HaYUMbIe s (OPMUPOBAHUS MHUPOBO33PEHUS OO0YYAIOMIMXCS MEKIUCIUILINHAPHbBIE
(MeXnpeIMeTHBIC) OOIeHAYYHbBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieru(uKy METOJIOB TTO3HAHMUSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yHUBEpCallbHbIE ~ y4eOHble  jaedicTBus  (TIO3HABAaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryiasTHUBHBIE), o0ecrieunBaromue  (GopMuUpoBaHue  (QYHKIIMOHAIBHOW  TI'PaMOTHOCTH U
COIMATIbHOM KOMITETCHIIH 00yJalOIINXCS;

CHOCOOHOCTh  OOYyYaroIIMXCsl  MCIOJB30BaTh  OCBOCHHBIE  MEXIUCIHUILIMHAPHBIE,
MHPOBO33pPEHUYECKHE 3HAHHWA M YyHUBEpCaJIbHbIC y4deOHbIC ACHCTBHA B IIO3HABATEIBHOH U

COLIMAJIbHOM IIPAKTHKE.

MeTaHpe,Z[MeTHLIG pPE3YyJIbTaThl OTPAKAKOT OBJIAACHUC YHUBCPCAJIIbHBIMU y‘{€6HBIMI/I
IMMO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMH U PCTYJIATUBHBIMU )ICﬁCTBHHMI/I.

Ilo3nasamenvhule ynugepcaibHole yueoHble Oelicmeus
1) 6a3oBble JIOTHYeCKHeE TeiCTBUS:

CaMOCTOSITENIbHO (OPMYIUPOBATh U AaKTyaJlU3UpOBaTh MpoOJieMy, paccMaTpuBarh e¢
BCECTOPOHHE;

OonpeaAcIATh LCIIN ACATCIBbHOCTHU, 3alaBas IHIapaMETpbl W KPUTCPHUHU HX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMU



HCIIOJIB30BaTh IIpPpHU OCBOCHUU 3HAHUI HpI/IéMBI JJOT'MYCCKOI'0 MBIINIJICHUA: BBIACIATH
XapaKTEPHBIC IIPHU3HAKU MOHATHH U yYCTaHAaBJIMBaTb KX B3aUMOCBA3b, HCIIOJb30BaTh
COOTBCTCTBYIOIINEC MMOHATHA IJIA 00BSICHEHUS OTACIBbHBIX q)aKTOB u HBHGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIIN;
YCTaHaBIUBATh IPUYUHHO-CIICACTBEHHBIE CBA3H MEXIY U3Yy4acMbIMU SIBJICHUSIMY,

CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHIyKTUBHbBIE, IEAYKTUBHBIE, IO aHAJIOTUH ), BBISIBIISTH
3aKOHOMEPHOCTH M NPOTHUBOPEUUSI B paCCMaTPUBAEMBIX SBICHUSX, (POPMYIHPOBATH BBHIBOJBI U
3AKITIOYEHUS;

IPUMEHSTh B Ipoliecce MO3HAHMSI UCIOJIb3yeMble B XUMUHU CHUMBOJMYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
Xxumuueckass (GopmMmyna, ypaBHEHHME XHUMHUECKOM peakuuu — TpU pelIeHuHu Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3aa4, TPUMEHSATh Ha3BaHHbIE MOJIETIbHBIC MPEACTaBICHUS s
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3Y4AE€MbIX BELIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE T1eHCTBHS:
BJIaACTh OCHOBaAMHU MECTO0B Haquoro IIO3HAHU BECIICCTB U XUMHNUYCCKUX peaxunﬁ;

dbopMynupoBaTh I[ETUM U 3aJa4d  KCCIEAOBaHUsS, WCIOJIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KaUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BJIaACTb HABBIKAMH CaAMOCTOSATCIBHOI'O IIJIAHUPOBAHUA W MPOBCACHUA YUYCHUYCCKHUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJIOM IPOIECCa, CaMOCTOSTEIEHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABISTH OOOCHOBAaHHBIA OTYET O MPOICITAHHOM
pabore;

npuoOpeTaTh OMBIT YYCHHYECKOW HCCIEAOBATEIIbCKOM W TPOEKTHOW JeATEIBHOCTH,
IMPOSBJIATH CHOCOGHOCTB U TOTOBHOCTb K CaMOCTOATCIBHOMY IIOUCKY MCTOJOB PCHICHUA
MPAKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B ITO3HAHUS.

3) pabora ¢ undgopmanmueii:

OpUEHTUPOBAThCA B Pa3IMYHbIX HCTOYHUKAX HMHPoOpMauu (HAYYHO-TIOMYJIspHAs
aUTepaTypa XHMHYECKOTO COJAEpIKaHMs, CIPAaBOYHBIE TocoOus, pecypchl HHTepHera),
aHAIM3UPOBATh HH(POPMALIUIO PA3TUYHBIX BUAOB U (POPM MpeCTaBIeHUS, KPUTUYECKH OLIEHUBATh

e€ I0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

GbopMyIMpPOBaTh 3aMpPOChl M TMPUMEHATH PA3IMYHBIE METOABl NMPU TOUCKE WU OTOOpe
uH(pOpMaIUK, HEOOXOAUMOM JIJIsl BBIMIOJTHEHUS YUeOHBIX 3aa4 ONPeAeNEHHOTO THTIA;

nproOpeTaTh OIBIT UCMOIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaNbHYIO (OpMy MpeicTaBieHUs HMH(OpMAIK (CXeMbl,
rpaduKu, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);
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UCTOJIb30BaTh HAYYHBIM S3BIK B KauecTBE CpEACTBA INpU pPabdOTe C XUMHYECKOM
nH(popMmaruen: MPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.
KommyHnukamuenuvie ynusepcanvhule yueonsle 0eiicmeus:

3aJ1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBATh UICH, (bOpMy.HI/IpOBaTL CBOHU Hp@I[JIO)KeHI/I}I OTHOCHUTCJIIbHO BBIIIOJIHCHU A
MPEI0KEHHOM 3a/1auu;

BBICTYNIATh C MPE3EHTALNEH pe3yJIbTaTOB IO3HABATEIbHOW AESATENBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU TIPH  BBIOJIHEHUH XUMHUYECKOTO
9KCIIEPUMEHTa, TPAKTUYECKOW paboThl MO HCCIENOBAHUIO CBOWMCTB H3Y4aeMbIX BEIIECTB,
peanmzanuy y4eOHOTO TpoeKTa, M (OPMYyITUPOBATH BBIBOJABI MO pE3ylbTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0J€ 00CYXK/IeHUs 1 OOMEHAa MHEHUSIMH.

Pezynamuenvie ynugepcanvnule yuednvle 0eiicmeus:

CaMOCTOATCIIbHO TIJIAHUPOBATHL WM OCYHICCTBJIATH CBOKO IMO3HABATCIIbBHYIO JACATCIBHOCTD,
ompenensst e€ ey W 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii arOpUTM JIEHCTBUN TPU BBIOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Hanbosiee F(HEKTUBHBIN CIIOCOO UX pPEIICHUs C YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX,

OCYILECTBIATh CAMOKOHTPOIIb AEATEIBHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOLICHKH.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbI 110 XUMUH Ha YriyOIEHHOM ypOBHE Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHMsl BKIIOYAIOT CICHU(PHUECKUE I y4eOHOro mpeaMeTa «XuMUs»
HayyHble 3HaHWSA, YMEHHS U CIOCOOBI JEHCTBHII 1O OCBOGHHMIO, HWHTEpIpEeTaluu |
npeoOpa30BaHUIO 3HAHUM, BUIBI AEATEILHOCTH 1O MOJIYYEHUIO HOBOTO 3HAHMS U IMPUMEHEHHUIO
3HaHUW B Pa3IMYHBIX YU4EOHBIX CHUTYyallUiX, a TaKKe B PEaAbHBIX J>KU3HEHHBIX CHUTYallHsX,
CBSI3aHHBIX C XMMHEN. B mporpamme 1o XMMHM IpeAMETHBIE PE3YIbTAThl IPEACTABIEHBI 110 F0J1aM
U3Yy4YECHUSI.

10 KJIACC
IIpeomemnvie pezynomamol oceoenus Kypca « OpeaHuieckas Xumusy ompaxcarom.

c(OpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYCHUH OPTaHMYECKON XUMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ POJIi B 00CCIICYCHNH YCTOWMYHUBOTO PA3BUTHS YEIIOBEUECTBA B PEIICHUN
po0JIeM SKOJIOTHYECKOH, IHEPTeTUUECKON U TMHIIEBON 0E€30MacCHOCTH, B Pa3BUTHH MEIUIIUHBI,
CO3JJaHUM HOBBIX MAaTEpPHAIIOB, HOBBIX HMCTOYHHKOB SHEPIHH, B OOCCICYCHHH PAIlHOHAIBHOTO
MPHUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM CpEIE;

BJIAJICHNEC CHUCTEMON XHMHWYECKMX 3HaHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATaOIINE
MOHSITHSI — XUMUYECKUH SJIEMEHT, aTOM, SIAPO ¥ AIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aToMHBIE
opOuTaau, OCHOBHOE M BO30Y)KJIEHHOE COCTOSTHUS aToMa, TMOpHAM3AIs aTOMHBIX OpOUTaseH,
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MOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas
CB$13b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, PyHKIMOHATIbHAS TPYIIa,
panukan, CTpyKTypHble (opMyisl (pa3BEPHYThIE, COKpaIEHHBIE, CKEJETHBIE), H30MEpHs
CTPYKTYpHasi U IPOCTPAHCTBEHHAsl (F€OMETPHUECKasi, ONTHYECKast), ©30MEPbl, TOMOJIOTHUECKHH
psin, TOMOJIOTH, YIJIEBOJAOPOBI, KUCIOPOJA- M a30TCOAEpXkAIIUE OPraHU4EeCKHE COEIUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3axkoH [I. M. MenpaeneeBa, Teopusi CTPOCHHS OpPraHMYECKHX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIEHUs SHEPTUU
OpY  XUMHUYECKMX  PEAKIUAX), 3aKOHOMEPHOCTH,  CHUMBOJIMYECKHMH  S3bIK  XHMMMH,
MHUPOBO33PEHUYECKHE 3HAHMs, JIeXkKallMe B OCHOBE MOHMMAaHUS NPHUYMHHOCTH U CHCTEMHOCTH
XUMHYECKMX  SIBICHMH;  NPEACTaBICHHA O  MEXaHM3MaX  XHMMHUYECKUX  PEaKIuii,
TEPMOJIMHAMUUYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3AUMHOM BIIUSTHUU
aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJaX (MHAYKTUBHBIA U Me30MEpPHBIH 3()(heKThl, OpueHTaHTHI | 1
I poma); dakTomornueckue CBEICHHS O CBOWCTBax, COCTaBe, IMOJYYeHUH U O€30MacHOM
UCIIOJIb30BAaHUU BA)KHEHIINX OPraHMYECKUX BEUIECTB B OBITY M NPAKTHUYECKOU IESTEIHHOCTH
YeJI0BEKa, OOIIMX HAyYHBIX IPUHIUIIAX XUMHUECKOT0 IPOM3BOJICTBA (Ha IPUMEpPE POU3BOJICTBA
MeTaHoJIa, epepaboTKH HePTH);

cOPMHPOBAHHOCTh ~ YMEHMIA:  BBIABIATH  XapakTepHble  NPHU3HAKH  TOHATHUH,
YCTaHABIIMBATh UX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME IOHATHS IPH ONMCAHHUH
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIIOJIB30BAaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABIIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTABJIAITh YPABHEHUS XUMUYECKUX PEAKIUN U PACKPBIBATH UX CYILHOCTh: OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOIO OanaHca 3TUX peaKIyid,
peaxIii FOHHOro 0OMeHa IMyTEM COCTABIICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

H3TOTaBJIMBATb MOACIIM  MOJICKYJT OPraHUMYCCKUX BCIICCTB JIA HWJUIIOCTpAllMU  UX
XUMHYCCKOI'0 1 MPOCTPaHCTBEHHOI'O CTPOCHUS,

c(OpPMHPOBAHHOCTh YMEHUI: yCTAaHABIUBATh MPUHAICKHOCTh N3YUYEHHBIX OPTaHUYECKUX
BEILIECTB 10 UX COCTABY U CTPOCHMIO K ONPENENEHHOMY KJIacCy/TpyIIe COeANHEHHH, 1aBaTh UM
Ha3BaHMs N0 cucremarndeckoil HoMmeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS
JUI OTAENbHBIX MTPEICTABUTENENH OPraHMUECKUX BEIIECTB (ITHIIEH, alleTUIIEH, TOLYOJ, TIIUIEPHUH,
ATUJICHIJIMKOIIb, (PeHOJ, (hOpMaNIbIETH I, alleTaIbICT U, alleTOH, MypaBbUHAs KUCIIOTA, YKCYCHas
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MAJbMUTHHOBAs KHCIOTHI, TJHMIMH, ajlaHUH, MaJbTO3a,
bpyKTO3a, aHUINH, AUBUHWI, U30MPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

c()OPMUPOBAHHOCTh YMEHHUS ONPEACTATh BHJ XUMHUYECKOW CBS3M B OPraHHMYECKHX
coeMHEHUX (KOBaJeHTHAas U UOHHAS CBA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

C(bOpMI/IpOBaHHOCTI: YMGHI/I}I HpI/IMeHHTI: ITOJIOKCHU S TeOpI/II/I CTpOGHI/I}I OpFB.HH‘-I@CKI/IX
BemecTB A. M. bytnepoBa nisi 0ObsSCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTpOeHHe, (u3nUecKue Hu
XMMHUYECKHE CBOMCTBA TUIIMYHBIX IPEJCTaBUTENIEH Pa3IMUHBIX KJIACCOB OPIraHUYECKHUX BEILECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJHECHOB, AJKMHOB, apOMAaTHYECKUX YIJIEBOIOPOAOB,
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CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 AMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, TU- U TIOJIMCAXapUIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBS3b MEXAY HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XMMHYECKHX PEAKLUI ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (HhOpMYIT;

c(OpMUPOBAHHOCTh YMEHUS MOJATBEP)KJIAaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIMOCOOHOCTH OPraHWYeCKUX COCIWHEHUH OT KPATHOCTH U THIA
KOBAJICHTHOM CBSI3U (O- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHHKH YIJIIEBOJAOPOTHOTO  CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepabOTKH;

c(OpPMUPOBAHHOCTH BIAJICHUSI CHCTEMOW 3HAHW O eCTECTBCHHO-HAYYHBIX METO/ax
MO3HAHUSI — HAONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUSI IPUMEHSTh 3TU 3HAHMUS;

c()OPMUPOBAHHOCTH ~ YMEHHUS  MPUMEHSTH OCHOBHBIC  OINEpalliil  MBICIUTEIBHON
NEATeTLHOCTH — aHaJU3 W CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTeMAaTH3alliio, BBISBICHHUE
MIPUYMHHO-CIIEACTBEHHBIX CBA3EH — ISl U3YYEHHUSI CBOMCTB BELIECTB U XUMUUYECKUX PEAKIIUI;

C(l)OpMI/IpOBaHHOCTI: YMGHHﬁZ BBISBIISITh B3aMMOCBSI3h XUMHUYCCKUX 3HAHUN C TTIOHITUSIMU U
MNPpEACTABICHUAMU APYTUX CCTCCTBCHHO-HAYYHBIX TMPEAMCTOB  JJIA 0oslee OCO3HAHHOIO
NMOHUMAaHH CYHIHOCTH MATCPpUAJIbHOTO CAWMHCTBA MHPA, UCIIOJIB30BATH CUCTCMHLIC 3HAHHA I10
OpFaHquCKOﬁ XUMUU OJIA OOBSACHEHHS U IIPOTrHO3UPOBAHUA HBHGHHﬁ, UMECIOIINX €CTCCTBEHHO-

Hay4HYIO [IPUPOLY;

c(OpPMUPOBAHHOCTh YMEHUI: IPOBOAUTH PACYETHI MO XUMHYECKUM (GopMylaM U
YPaBHEHHUSIM XUMHUYECKUX PEaKIUil C HCIOJb30BaHHEM (PU3MUECKUX BETUYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIMX BEHIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHUIO XMMHYECKOH (hOpMyJIbl BELIECTBA 1O W3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

Cc(OPMHPOBAHHOCTb YMEHUIl: MPOrHO3UPOBaTh, AHAJIU3UPOBATh U OLEHUBATH C MO3ULMH
HKOJIOTHYECKOM ©0€30IacHOCTH TMOCIEACTBUS OBITOBOH W IMPOM3BOACTBEHHON JESTEIHHOCTH
YeJIOBEKa, CBA3aHHOM ¢ mepepaOOTKOM BEIIECTB, MCIOJIb30BaTh IIOJyYCHHbIE 3HAHMS JUIS
NPUHATHS TPAMOTHBIX PEIIEHU MPO0JieM B CUTYalUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUU: CaMOCTOATENBHO IUIAHUPOBATH M MPOBOAUTH XMMHUYECKHH
9KCIIEPUMEHT (TIOJTydeHNE U N3yYCHNE CBOMCTB OPraHWYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIINU
YIJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KHUCIOPOJACOACPIKALINX OPTaHNYECKUX BEIIECTB, peIICHHE
9KCIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHNIO OPIraHUYECKHX BEIIECTB) C COOIIOICHNEM TTPaBHII
Oe3omacHOro oOpaleHus C BELECTBAMU U JTAOOpaTOpPHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
[eNb  MCCIENOBAaHUs, TMPEACTABIATh B pa3NUYHOM (QopMe pe3yabTaThl dSKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUIA:
coOI01aTh MpaBHWJIa SKOJOTUYECKH IIeJIECOOOpPa3HOr0 TMOBEACHHUS B OBITY M TPYAOBOMU

JEATENIBHOCTH B ILEJIAX COXPAaHEHUs CBOErO 3J0pPOBbS, OKPYXAIOUIEH NPUPOAHON cpeabl U
JOCTH)KEHUS €€ yCTOWYMBOIO Pa3BUTHUSA;
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OCO3HaBaTh OIIACHOCTHb TOKCHYCCKOI'O ,Z[GﬁCTBPIH Ha JKUBBIC OpPIraHU3MBbI OHpGI[eJIéHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIc noka3arens [1J1K;

AQHAIM3UPOBATh  LIEJIECOOOPA3HOCTh  MPUMEHEHHUS  OpPraHMYeCKUX  BELIECTB B
MPOMBINIJICHHOCTH M B OBITY C TOUKH 3PEHUS COOTHOIIICHHUS PUCK-TI0NTH3a;

c(OpPMUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATh IIEJICHAMPABICHHBIA IMOUCK XUMHYECKON
uH(pOpMallMK B pa3IMYHBIX MCTOYHHKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil umHpopMaruu, WHTEepHET W JApyrue), KPUTUYECKH aHATU3UPOBATH XMMHUYECKYIO
nHpopmaruto, nepepadbaTeiBaTh €€ W UCIOIB30BaTh B COOTBETCTBUU C IMOCTABJICHHON y4eOHOMH
3aJa4ei.

11 KUIIACC
IIpeomemnvie pezynomamul oceoenus Kypca « Obwas u Heopeanuieckas Xumusy ompaxcaiom.

c(OpMUPOBAHHOCTH MPEACTABICHHI: 0 MaTEpPUATLHOM €AMHCTBE MUPA, 3AKOHOMEPHOCTAX
Y TI03HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE Y 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAYK
u e€ ponu B OOECHEUYEeHHWH YCTOMYMBOTO Pa3BUTHS, B PEUICHUH NPOOJIEM 3KOJOTUYECKOM,
HHEPreTUYECKOM M TMUILEBOW 0e30MacHOCTH, B pPa3BUTHM MEAMLMHBI, CO3JaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  SHEpPrud, B  OOECHEYeHHH  palOHAJIHHOTO
MPHUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Cpefie;

BIAJICHUE CHUCTEeMOW XHMHUYECKHUX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJAraoline
MOHSTUS — XUMHYECKHUH JJIEMEHT, aToM, SIAPO aToMa, M30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-
p-, d-aTromMHBIE OpOMTANM, OCHOBHOE W BO30YXKAEHHOE COCTOSIHHS aTroMma, THOpUIN3aIus
aTOMHBIX OpOHWTaNel, WOH, MOJEKYJa, BaJE€HTHOCTh, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHBb
OKUCJICHUsI, XHUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NInYecKas, BOJOPOJHAs),
KpUCTAJUTMYECKasi pemeéTka, XUMUYECKas PEaKIHs, PacTBOP, JJICKTPOJIUTHI, HEIICKTPOJIHUTHI,
ANEKTPOJUTUYECKAs ~ JUCCOLIMAIUS, CTENEeHb JUCCOLMAIlMU, BOJOPOIHBIM  IOKa3aTellb,
OKHCITUTENh, BOCCTAHOBUTEIb, TEIUIOBOU A((PEKT XMMHUECKOW PEaKIMK, CKOPOCTh XUMHUUECKOU
peakiuu, XWMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOIUTHUYECKOM
auccouuranuu, nepuoanueckuid 3akon [[.M. MeHnneneeBa, 3aKOH COXpaHEHHUS MacChl BEILIECTB,
3aKOH COXpaHEHUs U MPEBPAIIEHUS SHEPTUM MPU XMUMHYECKUX PEAKIMSAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XHUMHH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAllUe B OCHOBE MOHUMAHUS NMPUYUHHOCTH M CHUCTEMHOCTHU
XUMUYECKHX SIBJICHUI; COBPEMEHHBIC IIPEICTABJICHHS O CTPOSHUH BEIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJAMOJIEKYJSIPHOM YpPOBHSIX; MPEICTaBICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakIui, TEPMOJIMHAMUYECCKUX
U KUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHHs, 0 XMMUYECKOM PAaBHOBECHH, PAacTBOpPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTONIOTHYECKHE CBEJCHHS O CBOWCTBAX, COCTaBe, IMOJYUYCHHH U
0€30MacHOM HCIOJIh30BAHUN BAKHEUIINX HEOPTaHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATETLHOCTH YeJI0OBEKa, OOINX HAYYHBIX MPUHIIUITAX XUMUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI1: BBISBIATD XapaKkTepHbIe MPU3HAKU
MOHSTUM, YCTAaHABIIUBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSATUS MpHU
ONKMCAHUN HEOPTaHMYECKUX BEIIECTB U MX MPEBpAICHHI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOI30BATh XUMHUYECKYI0 CHUMBOJHKY JJISI COCTaBICHHS
dbopMya BEHIECTB W ypaBHEHUH XHMHYECKUX PpEaKIUH, CUCTEMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaNbHbIC Ha3BaHUS OTACIbHBIX BEIIECCTB;

14



c(OPMHPOBAHHOCTh YMEHHS OTPEACIATh BAJICHTHOCTD M CTETIEHb OKHCICHUS XUMHUYECKUX
JJIEMEHTOB B COEAMHEHUSX, BHJ XMMUYECKOH CBS3M (KOBAJECHTHas, MOHHAs, METaJUIM4YecKas,
BOJIOPOJHAs ), TUIl KPUCTANINYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBSACHATh 3aBHCHUMOCTh CBOWCTB BEHIECTB OT BHJIA
XUMUYECKOW CBSI3U U THUIA KPUCTALIMYECKOW PEmETKH, OOMEHHBIN M JOHOPHO-aKIICITOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(OpPMHUPOBAHHOCTh YMEHUU: KIacCU(PHUIIMPOBATh: HEOPTraHUYECKHE BEIIECTBA IO WX
COCTaBy, XMMHYECKHE PEAKIMH 10 PA3JIMYHBIM MPU3HAKAM (YUCIy M COCTaBY PEarnpyromInux
BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiuu, W3MEHCHHUIO CTEIEeHEH OKHCICHHUS DSJIEMEHTOB,
00paTUMOCTH, YYaCcTHUIO KaTalu3aTopa M JPYTHUE); CAMOCTOSATEIHHO BHIOUpATh OCHOBAHUS H
KPUTEPHHU 15 KJIacCU(UKAIIIHN N3Y9aeMbIX BEIIECTB U XUMHUUECKUX PEAKIINN;

c(OpMUPOBAHHOCTh ~ YMEHUS PAaCKpbIBaTh  CMBICI ~ IepUoAuuYeckoro  3akoHa /I
W. MenzneneeBa W JE€MOHCTPUPOBATH €ro CUCTEMATH3UPYIOIIYIO, OOBSCHUTEIbHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;

C(OPMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMUYECKUX  DJIEMEHTOB  IEpBOro—4eTBEPTOro  mnepuogoB  Ilepmoanueckoil  CUCTEMBI
J.. MenpneneeBa, WHCIONb3ysd MOHATHS «IHEPIETUYECKUE YPOBHM», «IHEPIETHUYECKHE
MOIYPOBHUY», «S-, p-, d-aTOMHBIE OpOUTANHM», «OCHOBHOE M BO30YXIEHHOE DHEPreTHUECKUE
COCTOSIHUSL aTOMay; OOBSICHATh 3aKOHOMEPHOCTU N3MEHEHHS CBOMCTB XMMUYECKHX 3JIEMEHTOB U
UX coeauHeHud no mnepuojgam u rpynnaMm llepuommueckoint cucremsl . M. Menzeneesa,
BAJICHTHBIE BO3MO>KHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh (OMUCHIBATH) OOITHE XUMUUECKHE CBONCTBA
BCIICCTB PpPa3JIMYHBIX KJIACCOB, MOATBCPIKAATH CYIIICCTBOBAHUC T€HETUYCSCKON CBSI3HU MCKOAY
HEOPraHMYECKWMHU BEIIECTBAMU C TIOMOMIbIO YpPaBHEHHI COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKLuii;

c(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYITHOCTh: OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuil MOCPENCTBOM COCTaBICHUS AJIEKTPOHHOrO OajmaHca ITHX pEaKlui; peakiuii HOHHOTO
oOMeHa IyTEM COCTABIICHHS WX IIOJIHBIX W COKpPANIEHHBIX WOHHBIX YpPaBHEHHM; pEaKIHi
TUAPONIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHusl (HA MpPUMEpPE THAPOKCOKOMILIEKCOB IIMHKA H
ATIOMUHHS);

C(OPMHPOBAHHOCTh YMEHUS OOBACHATh 3aKOHOMEPHOCTH IPOTEKAHUS XUMHYECKUX
peakuui ¢ y4€TOM HMX DHEPreTHYECKUX XapAKTEPUCTHUK, XapaKTep H3MEHEHHUS CKOPOCTH
XMMHYECKON PEAKIMK B 3aBUCUMOCTH OT Pa3IUYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMELICHHs
XUMHUYECKOT'0 paBHOBECHUS O] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llartense);

Cq)OpMI/IpOBaHHOCTI: YMCHUA XapaKTCPU30BATh XUMHUYCCKUC PCAKINH, JICKAIHUC B OCHOBC
MMPOMBIINIJICHHOT'O  TMOJIYYCHHA cepHoﬁ KHCJIOTBI, aMMMHMaKa, O6H_II/I€ HAaYYHBIC MIPHUHIIAIILI
XUMHYCCKUX IIPOU3BOACTB, HCJ'ICCOO6p33HOCTB INPUMEHCHUA HCOPTraHUYCCKUX BCIICCTB B
MMPOMBIIIJICHHOCTH U B 6I>ITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a,

c(hOpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHUW O METOJIaX HAyYHOTO MO3HAHUS SBIICHUI
PUPOJIbI — HAOIOICHHE, U3MEPEHNE, MOJETMPOBAHNE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIH ),
UCIIOJBb3YEMBIX B €CTECTBEHHBIX  HAyKaX,  yMEHUS OPUMEHSATh OTH  3HAHUS  NPHU
SKCIIEPUMEHTAILHOM HCCIIEJOBAHUM BEUIECTB W JJs OOBSICHEHHS XHUMUYECKUX SIBIICHUIA,
HMMEIOLIKUX MECTO B PUPOJE, TPAKTUUECKOU IEATEIIbHOCTH YEIOBEKA U B IIOBCETHEBHOM KU3HU;

15



Cq)OpMI/IpOBaHHOCTI: YMCHUA BbBIABJIAITH B3aUMOCBA3b XUMHWYCCKUX 3HAHUU C TTOHITHAMH U
MMPpEACTABICHUAMU APYTUX CCTCCTBCHHO-HAYYHBIX MPEAMCTOB  JJIA 0ojsiee OCO3HAHHOIO
IMMOHUMAaHU MaTCPHUAJIbHOTO CAMHCTBA MHPA,

c(OpPMUPOBAHHOCTH YMEHHSI POBOUTH PACUETHI: C UCIOIH30BAHUEM MOHITHI «MaCcCOBast
JI0JIs1 BEILIECTBA B PaCTBOPE» M «MOJISIpHasi KOHLIEHTPALIKs»; MAacChl BELIECTBA UM 00bEMa raza no
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce€ WM O0BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB; TEIUIOBOTO 3 (ekTa peakiuu; 3HaUeHUs BOJIOPOAHOTO MOKa3aTelsi paCTBOPOB KUCIIOT U
nieyioueil ¢ M3BECTHOM CTENEeHBIO IUCCONMANUU; Macchl (00bEMa, KOMMYECTBa BEIIECTBA)
MPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JAHO B BHUJIE PACTBOPA C ONPEACIEHHON
MacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA U JIAHO B M30BITKE (MMEET MPUMECH ); TOJIN BBIXO/1a
MPOJYKTa peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OPMUPOBAHHOCTh YMEHHH: CAMOCTOSATENIFHO IUIAHUPOBATh M MPOBOJUTH XMMHYECKHUH
HKCIIEPUMEHT (IIPOBEICHUE PEAKIUH HOHHOTO OOMEHa, MMOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHNYECKUX BEIIECTB, ONPEIEICHIE CPEIbl PACTBOPOB BEIIECTB C TIOMOIIIBIO HHINKATOPOB,
U3yueHHE BIUSHHUS pa3IU4YHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKON pEaKLUH, pelieHHe
9KCIIEPUMEHTAIBHBIX 33734 1o TemMaM «Metamis»y u «Hemeramib») ¢ coONMOeHUEM TPaBHII
Oe3omacHOro oOpaleHus C BEIECTBAMU U JTAOOpaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
IeJIb WCCIEIOBaHMs, TPEICTAaBIATh B pa3IM4YHONl (opMe pe3yiabTaThl IKCIEPHMEHTA,
aHaAJTM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH: COOIOIaTh TIPaBUIIA TOJIB30BAHUS XUMHYECKON MOCYI0N U
1ab0opaToOpHBIM 000PYAOBaHUEM, OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU TIO
BBITMIOJIHEHUIO JIA00PATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHUECKHU 11€JIeCO00pa3HOT0 OBEICHUS
B OBITY M TPYIOBOH JEATEIBHOCTH B ILESAX COXPAHEHUS CBOETO 3/I0POBbs, OKpYKaromien
OPUPOJHON Cpeapl W JOCTHXKEHHS €€ YCTOWYMBOTO pPa3BUTHS, OCO3HABATh OMACHOCTH
TOKCHYCCKOI'O ,Z[GI>'ICTBI/I$I Ha JKHUBBIC OpPraHU3MbI OHpGI[eJIéHHBIX HCOPraHNYCCKUX BCIICCTB,
nmoHuMas cMmbIci nokaszarens [1J1K;

c(OPMUPOBAHHOCTh YMEHH: OCYIIECTBISATH ICJICHANPABICHHBII MOUCK XUMHYECKOH
UHPOpPMALMK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydyeOHO-HayudHas JHUTEparypa, CpeicTBa
MaccoBoil uH(popmannu, MHTepHeT M Apyrue), KPUTHYECKH aHAIN3UPOBATH XUMHUYECKYIO
uHopManuio, rnepepadaTsiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUH C MOCTABJICHHONW y4eOHOU
3aJa4en.

COAEPKAHUE OBYYEHUSI
10 KJIACC

OPIAHUYECKAS XUMMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKON XMMMH.

[IpenmMeT u 3HaYeHUWE OpPraHMYECKON XHMMHH, TMPEACTAaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aroMma yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHSL.
BasieHTHBIE BO3MOKHOCTH aTOMa yriepona. XUMUYecKast CBSI3b B OPTaHUYECKUX COCTUHCHHUSX.
Tunbsl TuOpUAM3aMKA aTOMHBIX OpOuTanei yriepoaa. MexaHu3Mbl 00pa30BaHMs KOBaJICHTHOM
cBs131 (OOMEHHBIN M TOHOPHO-AKIETITOPHBIN). THITHI IEpeKPBIBAaHUS aTOMHBIX OpOHUTANICH, O- U T-

16



cBsi3u. OpuHapHas, JBoWHAs W TpoiHas cBs3b. CrocoObl pa3ppiBa CBS3€ B MOJEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pagukaie, Hykieoduie u daeKTpodue.

Teopust cTpoeHusi opraHudeckux coenauHeHuid A.M. bytiepoBa u  COBpEeMEHHBIE
IIPEJICTABIEHUS] O CTPYKTYPE MOJIEKYJ. 3HAaUEHHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAMHEHUN.
MonekynspHeie U cTpyKTypHble (opmynbl. CTpykTypHble (OpMYJbl pa3lWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Bunabl wu3omepum: CTpyKTypHasd,
IPOCTPAHCTBEHHAsA. JJEKTpPOHHBIE J(PGEKThl B MOJIEKYJIaX OpPraHMYECKHUX COEAMHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIN 3P PEKThI).

[IpencraBnenue o KiIaccUpUKAIMKU OpraHMUECKuX BemecTB. [loHsaTHe 0 PyHKIMOHATHHON
rpynne. I'omonorus. I'omonornueckue panel. Cucremarndeckas HOMEHKIIATypa OpPraHU4eCKUX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHHSI OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctT W KjIaccUUKAIMsA  OpraHMYecKuX  peaknuil.  OKHCIUTETHHO-
BOCCTAHOBUTCIILHBIC PCAKIINU B OpFaHquCKOﬁ XUMHUHU.

OKCIEpUMEHTAILHBIE METO/bl M3YYEHMs BEIECTB U HX NPEBPAIECHUN: 03HAKOMJIEHUE C
oOpa3laMu OpraHMYecKuX BEUIECTB U MaTepuaiaMHd Ha MX OCHOBE, OMBITHI MO MPEBPALECHUIO
OpraHMYeCKHUX BEIIECTB TpPU HarpeBaHuu (MJIaBieHHe, OOyIJIIMBaHME W  TOPEHHE),
KOHCTPYHPOBAaHNE MOJEIIEN MOJIEKYJI OPraHMYECKUX BEIIECTB.

YraeBogopoabl.

Anxanbl. ['oMmonoruueckuii psin ankanoB, oOmias Gopmysna, HOMEHKIATYpa U U30MEpUS.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKaHOB, SP’-THOpUAN3AIUsi aTOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. DU3NUECKUE CBOWCTBA ATKAHOB.

XUMHYECKUE CBOMCTBA AJIKAHOB: PEAKLIMK 3aMEIEHUs, U30MEPU3ALUH, JETHIPUPOBAHUS,
UUKJIA3alUY, [HPOJIN3a, KpEeKuHra, ropeHus. lIpencraBimeHne o MexaHuU3Me peakUui
pPaIuKaIbHOTO 3aMEIICHHUS.

Haxoxnenne B npupozae. CriocoObl Mosy4eHHus U MPUMEHEHUE aJIKaHOB.

[uxnoankanel. O6mas dhopmysa, HOMEHKIAaTypa U u3zoMepus. OCOOEHHOCTH CTPOSHUS U
XUMHUYECKHX CBOWCTB MaiblX (IIMKJIOMPOINAH, IUKIOOyTaH) © OOBIYHBIX (I[MKJIOMEHTAaH,
IIUKJIOTEKCAaH) IUKI0ATKaHOB. CrIocoObI MOTYYCHHS ¥ TPUMEHEHHE ITUKII0ATKAHOB.

Ankensl. ['oMosioruaeckuii psii aIkeHoB, o01ias hopmysia, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJI AIKEHOB, Sp2-TMUOpHUIM3alldsg ATOMHBIX OpOuTaNei
yriaepoja, o- u m-cBsizu. CTpyKTypHas U reomeTpudeckas (1uc-tpaHc-) uzomepus. Ousnueckue
CBOWCTBA aJKEHOB. XWMHMYECKHE CBOMCTBA: PEAKUMH NPUCOECAUHEHHUS, 3aMELICHUS B O-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3alMM U OKHcieHus. [IpaBuio MapkoBHUKOBaA.
KauecTBeHHBIC peakuu Ha JBOIHYIO CBsA3b. CIIOCOOBI OMyUeHUS ¥ PUMEHEHHUE aTKEHOB.

AJKagueHsl. Knaccudukanus aJIKaIUEHOB (comnpsikEHHBIE,
W30JIMPOBAHHBIE, KyMyauposannvie). OCOOCHHOCTH SJICKTPOHHOTO CTPOSHUS M XUMHUYECKHUX
CBOWCTB CONpPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanus CONMpsiKEHHBIX
mueHoB. CriocoObl MOTY4YeHHs U TPUMEHEHUE ATKAIUCHOB.

Ankunsl. ['oMonoruyeckuii psj alkuHOB, o0mIas GopMyna, HOMEHKIATypa U U30MEpHsL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ AJIKUHOB, SP-TMOpUAM3AIUS aTOMHBIX
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opOutaneit yriaepona. Pusnueckue CBOWCTBA AIKWHOB. XHWMHYECKHE CBOWCTBA: PEaKIUU
MPUCOECIUHEHMS, TUMEPU3AlMM U TPUMEPHU3ALNH, OKUCIeHUsA. KHCIIOTHBIE CBOMCTBA aJKHUHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBEHHBIC pPeaKIMu Ha TPOHHYIO CBsi3b. CrocoObI
MOJIyYEHHUS U IPUMEHEHUE AIIKUHOB.

ApomaTudeckue yrieBoaopoibl (apensl). ['oMonornueckuii psa apeHoB, obmas ¢popmyna,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIBI OEH30JIa.
®dusnyeckue CBOMCTBA apeHOB. XHWMHYECKHE CBOMCTBA OCH30JIa W €ro TOMOJIOTOB: PEaKIIUU
3aMeIIeHus B OCH30JbHOM KOJIBLIE M YIJIEBOJOPOIHOM paHKalle, PEaKIMU MPUCOCAMHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30u1a. [Ipeacrarinenne 00 OpueHTUPYIOIIEM JICHCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE AIKHIBHBIX PAJAMKaoB, KapOOKCHIIBHOM, T'MIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepu3arus ctuposia. CriocoObl MOTyUYeHUS U IPUMEHEHNE apOMAaTHUECKUX YTIIEBOIOPOJIOB.

[puponusiit ra3. Ilonyrusie HedTaubie ra3sl. HedTs u €€ mpoucxoxnenue. KameHHbIH
yroidb U TPOAYKTHI €ro mepepadoTku. CrocoObl mepepadoTKu HEPTH: TMEepPEroHkKa, KPEeKUHT
(TepMHUYECKHA, KaTaIUTUYECKUi), pupopMuHr, nuponus. [IpoaykTel nepepabotku HedTH, MX
IPUMEHEHHE B IIPOMBIIIIEHHOCTH U B OBITY.

I'eneTnueckas cBsA3b MCIKAY pa3JIMYHbIMU KJIaCCaMU YIJICBOAOPOA0B.

DJEKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3amelnieHus
rajoreHa Ha THUAPOKCOTPYMIY, HATPOTPYMIy, IMaHOTPyINy, aMuHorpymnmy. JlelictBue Ha
rajoreHNnpoOn3BOIHBIE BOJHOIO W  CIOHMPTOBOIO pacTBopa IWENOYM. Bsaumoperncrue
JIATAJIOTCHAJIKAHOB C MarHueM W LUHKOM. [loHsTHE O MeTamnoopraHuyYeCKUX COCIUHEHUSX.
Hcnonb30BaHKue TaJIOTEHIIPOU3BOIHBIX YIJIEBOIOPOJOB B OBITY, TEXHUKE U TPH CHHTE3E
OpPraHUYEeCKHX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB W WX MPEeBpallleHUH: H3yuyeHUe
(U3UUECKUX CBOMCTB YIIIEBOIOPOIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEaKIUil yTriIeBOA0POI0B
pa3IMYHBIX KJaccoB (0OeciBeunBaHHE OPOMHOM WM WMOJHOW BOJIbI, pacTBOpa NEepMaHTaHaTa
KaJIMsl, B3aUMO/JICHCTBHUE alleTHIICHa C aMMHayHbIM pacTBOpoM okcuia cepedpa(l)), kauectBeHHoe
oOHapyXeHHe YIiiepojJa W BOAOpPOJa B OpPraHMYECKHX BELIECTBaX, IMOJyuY€HUE OTHIEHA U
U3y4eHHE €ro CBOICTB, O3HaKoMiIeHHE ¢ Koyuiekuusmu «Hedtb» u «Yromby, ¢ obOpasmamu
IIacTMacc, KaydyKOB UM  PE3UHBl, MOJCIUPOBAHME  MOJEKYJI  YIJIEBOAOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaep:xainye opranndeckne coenHeHusl.

[Ipenensuble ogHOaToMHBIE cHUpTHl. CTpoeHHEe MOJEKyn (Ha TpHMEpe MeETaHola MU
stanona). ['omonoruueckuii psij, oduast popmyra, H30MepHsi, HOMEHKJIATypa U KiIacCU(pUKAIIHSL.
@dusnyeckne CBOICTBAa TNpeNeNbHBIX OJHOATOMHBIX CIHPTOB. BomopomHble cBS3M Mexay
MOJIEKYJIaMH CIIUPTOB. XUMHUYECKHE CBOMCTBA: PEAKIIMH 3aMEILeHHs, eTHIPATallu, OKHUCICHHS,
B3aMMO/ICHCTBHE C OPTaHUYECKUMH U HEOPTaHUYECKUMHU Kuciotamu. KadecTBeHHast peakuus Ha
OJTHOATOMHBIE CHIUPTHL. JIeHCTBHE 3TaHONAa W METaHOJa Ha OpraHu3M 4enoBeka. CrocoObl
HOJTYYeHHS ¥ TPUMEHEHUE OTHOATOMHBIX CIIHPTOB.

[Ipocteie 3¢uper, HoMeHKIaTypa U n3oMepus. OCOOCHHOCTH (PU3NYECKUX U XUMHUYECKHIX
CBOMCTB.

MHuoroaroMHEIE CIIMPTBI — OTHJIICHITIMKOJIb W TIJIMOCPUH. dOusnyecke M XUMUUYECKHUE
CBOMCTBA: pCaknuuun 3aMCIICHU, B3aUMOJCUCTBHE C OpraHu4eCKUMMU MU HCEOPTaHUYCCKUMU
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KHCJIIOTaMU, KAaYCCTBCHHAA PCAKIIMA HAa MHOTOATOMHBIC CIIUPTHI. HPGI[CTaBJIeHI/Ie 0O MEXaHU3ME
peakiuii HyKJaeopuILHOTO 3aMenieHus. JlelicTBre Ha opraHnu3M 4yenoBeka. CriocoObl MOTyIeHHS
U IPUMCHCHUC MHOTIOATOMHBIX CIIMPTOB.

®enoin. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIUSHUE THIPOKCOTPYIIBI U O€H30JIBHOTO S/Ipa.
®dusnueckue coiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHoma. KauecTBeHHBIS
peakiuu Ha Qenon. Toxcmunocts ¢enona. CrnocoObl MmomydeHHs W TpUMEHeHue (QeHona.
®denondopManbaeruaHas cMoJa.

KapOonuibHble COeIMHEHHUS — aNbJerujpl M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHMIIBHOM rpynmbl. ['oMonoruyeckue psibl albJeTHAOB M KETOHOB, oOmias ¢opmyna,
M30MeEpUsl M HOMEHKJIarypa. Du3nuecKue CBOWCTBA AJbJIETU/IOB M KETOHOB. XHUMHUYECKHE
CBOMCTBA albJETUIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHNE albAETUOB,
KayeCTBEHHbIE peakluHu Ha anpiaerujpl. CrocoObl MONyuyeHUss M NMpPUMEHEHHUE ajbAETUIOB U
KETOHOB.

OnHOOCHOBHBIE TpeNeNbHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHknarypa. Pusnyeckue CBOHCTBA OJHOOCHOBHBIX
IpeenbHbIX KapOOHOBBIX KMCIOT. BomopoiHbIe CBSI3U MEXly MOJIEKYIaMHU KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEaKIHs 3TepU(UKALUH, PEAKIUU C Y4aCTHEM
yIIeBOAOpOAHOTO panukana. OCOOEHHOCTH CBOWCTB MYpaBbMHOW KHCIOTHL. [loHsATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OCOOEeHHOCTH CBOMCTB HENMPEJENbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIOT, JUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCJIOT. IIpencTaBUTENnH BBICIIMX KapOOHOBBIX KHCIIOT:
CTEapHHOBAas, MaJIbMUTUHOBAsA, OJIEMHOBAS, IUHONEBAA, NUHONEHO8As KUCIOTh.  CrocoOsl
NOJIy4YEHHUsI ¥ IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusle 3¢upbl. ['omonorunyeckuit psn, odmas Gopmyna, ©30MepUsi U HOMEHKIATYypa.
DuU3nYeCKUe U XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOW U IIETOYHOM Cperie.

Kuper. Ctpoenue, Gu3nvecKkne U XUMHUYCCKHE CBOMCTBA JKUPOB: THAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HETIPEACTbHBIX KUPHBIX
KUCHO0T. JKUpsl B IPUPO/IE.

MBpbUI4 KaK cOJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBUE.

OOmast xapakTepucTuka yriaeBofoB. Kmaccudukamus yriaeBogoB (MOHO-, IU- H
noymcaxapuael). MoHocaxapuasl: TIIIOKO3a, (PYKTO3a, rajgakTosa, pudosa, 1e30KCcupuodo3a.
®dusnuecKkue CBOMCTBA U HaXOXxAeHHUE B ipupoae. PorocuHTe3. XMMUYECKUE CBOKCTBA IIFOKO3bI:
peaKkLuy ¢ y4acTHEM CIIUPTOBBIX U aJIbJIETHIHOM IPYTII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEHUE.
[IpumeneHue TIII0K03b1, €€ 3HAUCHUE B )KU3HEACITEILHOCTH Opranusma. Jlucaxapuapl: caxaposa,
MajbTO3a W JIaKkTo3a. BoccTanaBinuBaromye M HEBOCCTAHABIMBAIOLIME Aucaxapuibl. ['maponus
nucaxapunoB. Haxoxaenue B npupojae u npuMeHenue. [lomucaxapunapl: Kpaxmali, TJIMKOT€H U
nesnono3a. CTpOoeHHE MakpOMOJIEKYJ KpaxMajla, TJMKOreHa M IEeJUTrosIo3bl. dusnueckue
CBOMCTBA Kpaxmayia U LEJUI0I03bl. XMMHYECKHE CBOMCTBA Kpaxmasa: THAPOJIN3, KaueCTBEHHAS
peakuus ¢ uoaoM. XHUMHMYECKHE CBOMCTBA MLEJUTIONIO3bI: TUIPOJIN3, MOJydeHue >S(UpoB
1eJuTI00361. [oHsITHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBINA MIEINK).

OKCIEPUMEHTATbHBIC METOJIbI M3YYCHHSI BEIIECTB M WX TMPEBPAIIECHUN: PACTBOPHUMOCTD
pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOICCTBUE 3TAHOJIA C HATPUEM, OKUCIICHUE 3TUIIOBOTO CIIUPTA
B aJbJCTH]l HA PACKAIEHHOW METHOM MPOBOJIOKE, OKUCIECHHUE ATHJIOBOTO CIUPTA JAUXPOMATOM
Kaus (BO3MOXKHO HCIOJIh30BaHUE BUACOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMU HA aJIbJIETHIBI (C
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ruapokcugoM aumammuHcepeOpa(l) u  rumpokcumom  wmenu(Il)), peakuus rimnepwHa
ruapokcuaoM meau(Il), xummudeckue CBONCTBAa pacTBOpa YKCYCHOUM KHCIIOTBI, B3aMMOJICHCTBHE
pactBopa ToK03bl ¢ ruapokcunom Menu(ll), B3aumopeiicTBue kpaxmanaa ¢ MOAOM, pEIICHUE
9KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupThl U peHonb, «KapOboHoBble KUCTOTHI. CI0KHBIE
3pUPBD».

A30TcoepIKale OpraHnyecKue coeInHeHH .

AMUHBI — OpraHMYecKWe TMPOU3BOJAHBIE ammuaka. Kiaccudukanus aMHUHOB:
anudaruyecKkue U apoMaTHUeCKHe; MepBUYHbIC, BTOPHUUHbIE U TpeTuyHble. CTpOEHUE MOJIEKYIL,
obmas ¢opmyna, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOICTBa, aJKHJIMPOBAHUE, B3aUMOJEHCTBUE MEPBHUYHBIX
aAMUHOB C a30TUCTOM KUCIOTONU. COU aNKUIaMMOHUSL.

AHWINH — NpeICTaBUTEIb aMUHOB apoMaTH4eckoro psaaa. CTpoeHue anuiauHa. Bzanumuoe
BJIMAHUC TPYIIIl ATOMOB B MOJICKYJIC aHWJIMHA. OC06€HHOCTI/I XMMHYECKUX CBOICTB aHWIMHA.
KauectBennsle peakunu Ha aHuWiInH. CrocoObl MOMyYyeHUs U MPUMEHEHHE aludaTudecKux
AMHUHOB. HonyquHe AHUJINHA U3 HI/ITp06€H30JIa.

AMI/IHOKI/IC.HOTBI. HOMGHKHaTypa nu HSOMepI/IH. OT,Z[@.HBHBIC Hpe,Z[CTaBI/ITeJII/I 0-aMHUHOKHUCIIOT:
TIUIAH, antaHuH. OU3ndecKrue CBOMCTBA aMUHOKHUCIIOT. XUMUUYECKIE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEPHBIX OPraHUYECKUX COCTUHEHUH, peaKIys MOJTUKOHICHCALUU, 00pa30BaHUE METITHIHOM
cBs3U. bruonornyeckoe 3HaueHne aMUHOKHUCIIOT. CHHTE3 M TUAPOJIN3 TIETITHIOB.

benku xak npupoabie monumepsl. [lepBuyHas, BropudHasi U TpeTUYHAs CTPYKTypa OEIKOB.
XUMHUECKUE CBOMCTBA OENKOB: TUAPOIIN3, ICHATYpAIUs, KAUECTBEHHBIE PEaKIIUU Ha OCNKH.

OKCIEepUMEHTATbHBIC METO/IbI H3YUEHUS BEIIECTB U UX MIPEBPAIICHUI: PaCTBOPEHHE OEITKOB
B BOJIe, JCHaTypauus OCIKOB IPH HArPeBaHWH, I[BETHHIC PEAKIMU Ha OCJKH, pEIICHUE
SKCIMEPUMEHTAIBHBIX 3a/lad MO0 TeMaM «A30TCOAEpKAINE OPraHUYECKHE COCAUHEHHS» U
«Pacro3HaBaHue OPraHUYECKUX COCIMHEHUI.

BbicokoMoO/1eKy ISIPHBIE COCTUHEHHUSI.

OCHOBHbIE TIOHSTUSI XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3aluu, CPeaHss MoJjeKkylspHas Mmacca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — TOJIMMEPHU3ALIHS U TIOJTUKOHIEHCAIIUS.

[Tonumepubie matepuaisl. [InacTmacces! (MONIUATHIICH, TOTUIPONIIIEH, TOTUBUHIIXJIOPU],
HOJUCTHPOI, TOTMMETHIMETaKPUIIAT, HOJTUKApOOHATHI, MONUWATUIICHTepedTanar). Y THIN3aus 1

nepepadoTKa MIacTUKa.

OnacToMepbl:  HaTypajdbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHMeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEL. Pe3uHa.

Bonokna: HartypampHbIe (XJIOMOK, IIEPCTh, IMIENK), HCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tomumeps! cenuanbHOrO HazHaueHUs (TedIIoH, KeBIap, EKTPOIPOBOIAIINE TOTUMEPHI,
OuopazyiaraeMble TTOJIUMEPHI).
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OKCIEPUMEHTATbHBIE METOJIbI U3YUYEHUS] BELIECTB M UX MPEBPAILCHUN: 03HAKOMIICHHE C
oOpa3liaMu TNPUPOIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacCc, KaydyKoB, peIIeHHe
HKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe «Pacno3HaBaHue miacTMacc U BOJIOKOH.

PacuérHble 3a1a4n.

Haxoxaenrne MonekynsipHOil (popMyITbl OpraHudecKoro COSIUHEHUS TI0 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €0 COCTaB, HAXOXKJICHUE MOJIEKYJISIPHON (DOpPMYNBI OpraHH4eCcKOro
coeuHeHus 1Mo Macce (00BEMY) MPOTYKTOB CrOpaHMsI, IO KOJIMYECTBY BelIecTBa (Macce, 00bEMY)
OPOAYKTOB pEaKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOU (opmysisl
OpPTaHMYECKOTO BEHIECTBA HA OCHOBE €ro XUMHUYECKHX CBOWCTB WJIHM CIIOCOOOB MOJIYYCHUS,
orpeziesieHue JI0JIM BBIXOa MPOIYKTa PEaKIUU OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeaMeTHEIE CBA3H.

Peanu3zanus MeXNpeaMETHBIX CBS3€W IPU M3y4EHHUU opraHuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Y€pe3 HUCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak H
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OOme ecTecTBEHHO-HAyYHbIE TOHATHA: SIBICHUE, HAYYHBIA (akT, TUIOTE3a, TEOopHs,
3aKOH, aHaJIW3, CHHTE3, KilaccuUKanus, HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJENb,
MOJIEJTUPOBAHUE.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTETUUECKUN YPOBEHb,
BEIIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUYECKUE BEIHYWHBI, CIUHUIIBI
U3MEpEHUs], CKOPOCTh, SJHEPT U, Macca.

buonorus: kneTka, opraHus3M, 3KOCHCTeMa, Onocdepa, MeTaboInU3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA M TEeTepOTPO(HBI THUN NUTaHUS, OpokeHHe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJICBOJIBI, KHPBI, HYKJIICHHOBBIC KHCIOTHI, (DEPMECHTHI.

['eorpadusi: mosie3Hble UCKOMAaeMble, TOTIHBO.

TexHomorus: MUIICBBIC MTPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O MUTAaHUA, MOIOIIHUEC CPCACTBA,
MaTCepHraJibl U3 NCKYCCTBCHHBIX U CHHTCTUYCCKHNX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKAS XUMUS
TeopeTruvyecKkue OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUN 35eMeHT. M30Tonbl. CTpoeHHEe 2IEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIC YHUCIA. DHEPreTMYECKHEe YPOBHM M MOJYPOBHU. ATOMHBIE
opbutanu. Knaccudukanus XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
BJIEKTPOHOB 110 ATOMHBIM OpOMTAISIM. DJIEKTPOHHBIE KOH(UIYpaIllMM aTOMOB 3JIEMEHTOB
IEpPBOr0O—4eTBEPTOrO MEPHOAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH, 3JEKTPOHHBIE
KOH(HUTypayu HOHOB. DIEKTPOOTPULIATEIEHOCTb.

Ilepuognueckuit 3akoH u  Ilepuommueckas cucreMa XUMHUYECKHUX — JJIEMEHTOB
H.N. MenneneeBa. CBsizb nepuoanveckoro 3akoHa U llepronnyueckoil cCUCTEMbl XMMHUYECKUX
AJIEMEHTOB C COBPEMEHHOUN TEOpUel CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUs CBOMCTB
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XUMHNUYCCKUX JJICMCHTOB H OGpﬂSyGMBIX nMn HpOCTBIX 1 CJIOXHBIX BCHICCTB IIO I‘py1'[HaM nu
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menpgeneena.

XnuMuyeckast CBsi3b. BHIBl XMMMUYECKON CBSI3M: KOBAJICHTHAs, MOHHAsA, METAJUIMYECKAs.
MexaHu3Mbl 00pazoBaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIH
U JOHOPHO-aKUENTOPHBIA. ODHEpruss W JunHa CBi3U. [loJmgpHOCTHh, HAampaBIECHHOCTh U
HaCBIL[AEMOCTh KOBaJIEHTHOU cBs3u. KparHble cBA3u. BomoponHas cBA3b. MexMomeKyIsspHble
B3alUMOJICUCTBUSL.

BajleHTHOCTP M BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX TI'€OMETPUUYECKHM CTPOEHUEM (Ha NPUMEpPE COEAUHEHHM 3JEMEHTOB BTOPOIO
nepuosa).

[IpencraBinenne o0 KOMIUIEKCHBIX coequHeHUsX. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTenb, JHMraHAbl. 3HAuY€HHWE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYJIIDHOTO U HEMOJIEKYJISIPHOIO CTpO€HUsA. THIIBI KPUCTAIUIMYECKUX
peméToK (CTPYKTYp) U CBOWCTBA BEIIECTB.

[TonsTue o qucnepcHbIx cucteMax. Vctunueie pactBopsl. [IpeacTaBienue o KOIIOUTHBIX
pactBopax. CrocoObl BBIpaXEHHUS KOHIIEHTPAIMU PACTBOPOB: MaccoBas JOJis BEIIECTBA B
pacTBope, MoJipHas ~ KOHIeHTpanusi. HacelllleHHble ¥ HEHACHIIEHHbIE  PacTBOPBI,
pactBopuMOCTh. Kpucrammoruaparsl.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHMX BELIECTB. TpHBHAIbHbIE Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTENIEH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYecKHX peakluii B HEOPraHMYECKOM U OpraHMYecKord XUMHUU. 3aKOH
COXPAaHEHHs MAacChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPALICHMS DHEPIUU IPH XUMHUYECKHX
peaxiusix. TeruoBsie 23pPeKThl XUMHUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHUSI.

CKOpOCTh XMMHUYECKOH peakiny, € 3aBUCMOCTb OT Pa3INUHBIX (pakTopoB. 'oMOreHHbIe U
rereporeHHele peakuuu. Karanus n xatanusaTopsl.

OO6patumMble 1 HEOOpaTUMBIE peakni. XUMUYecKoe paBHOBecHe. KoHCTaHTa XUMUYECKOTO
paBHOBecHs. PakTOpbl, BIUAIOIINE HA IOJIOKCHHE XMMHYECKOTO PAaBHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLIEHTpALUU BEIECTB, y4acTBYIOIMX B peakuuu. [Ipunnun Jle [larense.

OnekTponuTnueckas auccoumanus. CullbHble ©  cliadble  A1eKTponuThl. CTeneHb
nuccoumranuu. Cpena BOJHBIX PacTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazarenb (pH) pactBopa. ['maponus coneit. Peakiiun nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OKucieHUus. OKUCIUTENNb WU
BOCCTAHOBUTEb. [Iporiecchl OKHCICHHMs] W BOCCTAHOBJIEHHWs. BakHeWIne OKUCITUTENH U
BOCCTaHOBUTENH. METOJI 3NIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIICpUMEHTAJILHBIC METOJIbl M3YYEHHs BEIIECTB W WX HPEBPALICHUN: Pa3IOKEHUE
NEPOKCHJA BOJOpOJAa B MPUCYTCTBUU KaTaIW3aTOPa, MOJENHM KPUCTAIIIMYECKHX PpEHIETOK,
IPOBEICHUE pPEAaKUUH MOHHOIO OOMEHa, OINpENeIEHuEe Cpelbl PacTBOPOB C IOMOIIBIO
UH/IMKAaTOPOB, U3YUYECHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKkIUH U
II0JIO’KEHNE XUMHYECKOTO PABHOBECHS.
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Heopranuveckast xumus.

[lonoxenne HemeramoB B Ilepuoguueckoil CcUCTEME XUMHUYECKUX  BJIEMEHTOB
J.1. MenneneeBa 1 OCOOCHHOCTH CTPOCHHS WX aTOMOB. DHU3MUYECKHE CBOMCTBA HEMETAIIJIOB.
AmoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yrieposaa).

Bognopon. INomydenue, ¢u3nueckue U XUMUYECKHE CBOWCTBA: pEaklUUd C METALIaMU U
HeMeTaJllIaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOIIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxnenue B mpupoje, crocoObl MOTy4YeHus, GU3NYECKHe U XUMHUYECKHUE
cBoiicTBa. ['asioreHoBOOpOBl. BakHeime KUCIOPOACOAEpIKAIUE COCIMHEHUS TajJOTeHOB.
JlabopaTopHbIe U MPOMBIIIIICHHBIE CIIOCOOBI TOTYyYEHUS raioreHoB. [IprMeHeHne rajJoreHoB U uX
COCTUHEHUN.

Kucnopon, o3on. JlaboparopHble U HPOMBINUIEHHBIE CHOCOOBI MONYYEHUs KHCIOPOA.
®u3nuecKue 1 XUMUYECKHUE CBOMCTBA U MPUMEHEHHUE KUCI0poaa U 030HA. OKCUABI U IEPOKCU/IBI.

Cepa. Haxoxxenue B mpupo/ie, CIoCcOObI MOTydeHus, PU3nIecKre U XUMHIECKHUE CBONCTBRA.
Ceposoaopon, cyashuabl. Oxcup cepri(1V), okcua cepsi(VI). CepHucrtas u cepHast KUCJIOTHI U KX
conu. OCOOEHHOCTH CBOWCTB CepHOM KUCIOTHI. [IprMeHeHue cephl U e€ COeTUHEHUH.

A3ot. Haxoxaenue B mpupoe, CHoCoObI OJIyYeHUs, PU3nIecKre 1 XUMUIECKHIE CBOMCTRA.
AmvMmuak, HUTpUABL. OKCHIBI a30Ta. A30THUCTast U a30THAs KUCJIOTHI M uX coiu. OcoOeHHOCTH
CBOMCTB a30THOM KHCIIOTHL. [[puMeHeHne a30Ta u ero coeIMHEHUH. A30THBIE YA0OpPEHUSI.

®dochop. Haxoxnenune B mpupoze, CHOCOOBI TMONydeHUs, (PU3NUECKHE W XUMHUYECKHE
cBoiicTBa. @ocouas u pochun. Oxcuasl hocdopa, pochopHas kuciora u e€ conu. [Ipumenenue
docdopa u ero coequHenui. DocdopHbie y100peHuUs.

VYrnepon, HaxoxaeHue B Tpupoae. AJsutoTpomHble Moaudukanuu. dusmdeckue u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEMIECTB, 00pa3zoBaHHBIX yriepoaoM. Oxcun yriuepoaa(ll), okcun
yraepona(lV), yronpHas kuciaora u €€ coiii. AKTUBUPOBAHHBIN yToJib, agcopomus. dymiepensl,
rpadeH, yriepoanbie HAaHOTpYOKu. [IprMeHeHne MpoCThIX BEIIECTB, 00pPa30BaHHBIX YIIIEPOAOM,
U €r0 COCTUHEHUMN.

Kpemunii. Haxoxnenue B mpupone, cnocoObl MOTy4YeHHUs, (PU3HMUECKUE U XUMHUYECKHUE
cBorictBa. Okcua kpemuusa(IV), kpemHMEBasE KUCIOTa, CUIMKATHI. [I[puMEeHEHNE KPEMHUS U €ro
coenuHeHuil. CTEKIO0, €ro MOoIy4eHHE, BUIbI CTEKIIA.

[onoxxenne meramioB B [lepuoanueckoit cucteMe XMMUYECKHX 31eMeHTOB. OcoOeHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiuioB. O0mue pu3nyeckue CBONCTBA METAJLIOB.
[Ipumenenne meTauioB B ObITY U TeXHUKE. CIIJIaBbl METAJIIOB.

DEeKTPOXUMHYECKHI Psi/i HANPsDKEHUH MeTayutoB. O0mme crnocoObl NOTy4eHHs METaIJIOB!
THAPOMETAILUTYPTHs, TMPOMETAILTYPIHUs, IIeKTpoMeTaTyprus. [IoHsITHE 0 KOPPO3UU METAaIIOB.
Crioco0pb!I 3aIUTHl OT KOPPO3UH.

OO6mas xapakrepuctuka MeTtauioB [A-rpynmbel [lepuoandeckoil CHCTEMBI XMMHYECKHX

sneMeHToB. Hatpuii u kanuii: nonaydyenue, GuU3NUecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUM.
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Obmas xapaktepuctuka MetaisioB IIA-rpymnmer [lepuonuueckoil cucTeMbl XUMHYECKUX
3JIEMEHTOB. MarHuii ¥ KaJbIMii: IOJydeHHe, PU3nIecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB U UX coennHeHui. JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHEHUS.

ANIOMMHHHR: TIONy4eHHe, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE IPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIe CBOWCTBA OKCHIAa W THUIPOKCHIA ATIOMUHHSI,
I‘I/I,Z[pOKCOKOMHJIeKCBI AJTFOMHUHUASL.

OOmast xapakTepucThka MeTauioB 1obounsix mnoarpynn (b-rpynm) Ilepuomuueckoit
CHCTEMbI XMMUYECKUX 3JIEMEHTOB.

®dusnueckue U XMMUYECKUE CBOMCTBA XpOMa U €ro coequHeHUu. OKCUABI U THAPOKCUJIBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarel U AuXpoMaThl, UX OKHCIUTEIHHBIC CBOWCTBA.
[Tonyuyenue u npumMeHeHue XpoMma.

®dusznueckue M XMMHUYECKHME CBOMCTBA MapraHua M €ro coeauHeHuil. Bakueiimme
coenuaenus: Mapranna(ll), mapranna(I1V), mapranma(VI) u mapranna(VII). [lepmanranat kanus,
€r0 OKHUCIIUTENIbHBIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA KeJe3a U ero coequHeHud. OKCUIbl, TUAPOKCUABI U
comm xkene3a(ll) n xeneza(lll). [lonmydyenrne u mpuMEeHEHHE JKeJe3a U €ro CIUIaBOB.

Pu3nyecKue U XMMHYECKUE CBOWCTBA MeU U €€ coeauHeHui. [lomyuenue u npumeHenne
MeOU U €€ COeTUHEHNH.

[{uHK: monmyueHue, Gu3ndecKue U XUMHUIECKUe CBOMCTBAa. AMGBOTEpHBIC CBONCTBA OKCHIA U
THUAPOKCHU A HUHKA, THAPOKCOKOMIIJICKCHI IIMHKA. HpI/IMeHeHI/Ie IOUHKAa U €ro COC,Z[HHGHHﬁ.

DKCTIepUMEHTAILHBIE METO/Ibl M3YUEHUS BEIIECTB U UX MPEBPAINICHUH: U3ydeHHEe 00pa3IoB
HEMETAJJIOB, TOpeHue cepul, docdopa, xeineza, MarHusg B KUCIOPOJE, M3YUYCHHE KOJIEKLUUU
«MeTtaiiel ¥ CIUIaBbl», B3aUMOJECHCTBUE IIEIOYHBIX M IIEJIOYHO3EMENbHBIX METAJIOB C BOAOU
(BO3MOYHO HCITOJIb30BAHHUE BUJICOMATEPHUAIIOB), B3aUMOICHCTBUE LIMHKA U JKeJe3a C pacTBOpaMH
KHUCJIOT U LIEJIOYEH, KaueCTBEHHbIC PEAKIIMM HA HEOPraHUYeCKHe aHUOHbI, KATHOH BOJOPOJA U
KaTHOHBI METAJJIOB, B3aUMO/IEUCTBHE I'MIPOKCUIOB aTIOMUHUS U LIMHKA C paCTBOPAMH KUCJIOT U
1IeJI0YeH, pelieHrne SKCIepUMEHTANBHBIX 3a1a4 1o TeMaM «[ anorensi», «Cepa u €€ COeIMHEHUS»,
«A30T u pochop U UX coenUHEHUsD», «MeTaibl IMaBHBIX MOArpyH», «MeTamasl ToOOUHBIX
MOATPYIII.

XHUMHA ¥ KU3HD.

Ponb xumun B o0ecrieueHnr yCTOMYMBOTO pa3BUTHUs denoBeuecTBa. [loHsTHE O HAyUHBIX
METO/1aX MO3HAHUS U METO0JIOTMHM HAYYHOTO HcclieoBaHus. HayuHble MpUHUMITBI OpraHu3aluu
XUMHUYECKOT0 MPOU3BOACTBA. [IpoMBbIITIEHHbIE CLIOCOOBI MONY4YEeHHUs BaKHEUIINX BeHIecTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOWM KHUCIIOTHI, MeTaHolsa). [IpoMbIlIeHHbIE CIOCOOBI
MOJIyYEHUSI METAJJIOB M CIUIaBOB. XHUMHUYECKOE 3arpsA3HEHUE OKPYXAoLIEW Cpelbl U €ro
nocneAcTBusl. Poibh XuMuu B 00eCTieueHUN YHEPreTUYECKOM 0€30ITaCHOCTH.

Xumus W 370pOBbe 4enoBeka. JlekapcTBeHHbIE cpeacTBa. IIpaBuiia ucnoiab30BaHUs
JICKAPCTBCHHLIX MPCIIapaTOB. Pons xumuu B Pa3BUTHU MCIAUTTUHBI.

XUMHS OUIIHA: OCHOBHBIE KOMIIOHEHTHI, IMHUILIEBLIE 100aBKU. Poip XUMuUKM B 0OecIIeUYeHU N
[IHIIEBON OE30IIaCHOCTH.
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Kocmernueckue u mapdromepnsie cpenctBa. beiroBas xumus. IlpaBuia GezomacHOro
UCIIOJIb30BaHUs MpenapaToB OBITOBOM XMMUU B IIOBCEITHEBHON KU3HH.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTepHaIIBI (IIEMEHT, OETOH).
XuMHS B CENBCKOM X03s1iicTBe. OpraHYecKue 1 MUHEPAIbHBIC YI0OPECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KpaCKH, CTEKJIO0, KepaMuKa. MaTtepuaisl s
aneKkTpoHuku. HanorexHosoruu.

PacuérHple 3a1a4n.

PacuéTei: Macchl BemecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
win 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MacChl (00BEMa, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMHM, €CIIM OJHO W3 BEHIECTB HMMEET IPUMECH, Macchl (00BEMa,
KOJINUECTBA BEIIECTBA) MPOJYKTa peaxiuu,
€CJIM OJTHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C OMPEACIEHHON MacCOBOM J10JI€l paCTBOPEHHOTO
BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHON KOHIICHTpAIlMH BEIIECTBA B PAaCTBOPE, JOJH BBIXOJA
MIPOJIYKTa PEaKIMK OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeaMeTHEIE CBA3H.

Peanuzanus MexXnpeAMETHBIX CBSA3EH NMPH U3y4YSHUH O0IIel 1 HeOpraHndeckoi xumuu B 11
KJIacce OCYIIECTBIISIETCS] YEPE3 UCIOIb30BAHNUE KAK OOIIMX €CTECTBEHHO-HAYyUHBIX IOHATHH, TakK
U NIOHATUH, IIPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAyYHbIC TOHATHA: SIBICHUE, HAYYHBIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHalIM3, CHUHTe3, KiIacCupUKalus, [EepUOAUYHOCTb, HAOJIOJEHHE, HU3MEpPEHHeE,
DKCIIEPUMEHT, MOZEIIb, MOACIIUPOBAHUE.

®dusnka: maTepusi, MUKPOMHP, MaKpOMHpP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIBI, PaJMOAKTHBHOCTh, MOJIEKYJIa, YHEPTETUYECKHI YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, UICAIbHBIN Ta3, PU3HNUECKUE BEITMYUHBI, CTMHHUIIBI H3MEPCHHUSI,
CKOPOCTb, SHEPI'si, Macca.

buonorus: kmetka, opraHm3M, OJKocucTema, Ouocdepa, meTabonm3Mm, MaKpo- U
MHUKPODJIEMEHTBI, OCIKH, JKUPBI, YIJIEBOABI, HYKICHHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TOJE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.
TexHONOrUs: XMMHUYECKask MPOMBIIIJICHHOCTh, METAJIYPTHs, CTPOUTENIbHBIE MaTCPHAIbI,
CENIbCKOXO3SHCTBEHHOE TPOM3BOJCTBO, IMHUINEBas IMPOMBIIUIEHHOCTh, (papmaleBTHUecKas

IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHYCCKHUX Impernaparos, IIPONU3BOJACTBO
KOHCTPYKIIUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne || HammeHnoBaHue pas3aennon KomnuecTBo yacos | DneKkTpoHHbIE (IU(PPOBHIE)
/i Y TEM MPOrpamMMbl Beero|[Konrpossusie|[Ipaktuueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI

‘Pafmen 1. TeopeTu4eckue 0OCHOBBI OPraHUYeCKOM XUMUH

1.1 |IIpenmeT opranndecKkon 8 0 0 bubmuorexa [JOK
xumun. Teopust ctpoeHus https://m.edsoo.ru/7f413034
OpPraHUYECKUX
coenuHeHud A. M.
byrneposa
‘I/ITOFO 110 pasjeny || 8 || ‘
‘Pasuen 2. YriieBoaopoabl ‘
2.1||[Ipenenbubie 5 0 0 bu6mmorexa [IOK
YTII€BOAOPOABI — https://m.edsoo.ru/7f413034
aJIKaHbl, [TUKI0ATKAHBI
2.2||HenpenenbHbie 14 0 1 bubmmoreka [JOK
YTJIEBOJIOPOIBI: AJTKCHBI, https://m.edsoo.ru/7f413034
QJIKaIUCHBI, aJTKUHBI
2.3||ApomaTuueckue 8 0 0 bubmmoreka [JOK
YTJIEBOJIOPOIBI (ApCHBI) https://m.edsoo.ru/7f413034
2.4|[IpupoiHbIE HCTOUYHUKHT 4 0 0 bubmmoreka [JOK
YTJIEBOJIOPOIOB M KIX https://m.edsoo.ru/7f413034
nepepadoTka
2.5 ||'amoreHnpon3BOAHbBIC 4 1 0 bu6mmoreka [IOK
YII€BOZOPOIOB https://m.edsoo.ru/7f413034
‘I/ITOFO 10 pasjeny || 35 || ‘

‘Pamen 3. Kucsiopoacoaep:xaniue opraHn4ecKue coeJuHeHNsl

3.1{|Coupter. denon 11 0 1 bubmuorexa [JOK
https://m.edsoo.ru/7f413034
3.2 ||[KapOoHuIbHBIE 21 0 1 bubmmoreka [JOK
COEIVHEHNS: AJIbIETHUIbLI 1 https://m.edsoo.ru/7f413034
keToHbl. KapOoHOBbIE
KUCIOThL. CIOKHBIE
s¢upsl. XKupsl
3.3||YraeBoabl 9 1 0 bubmuoreka [JOK
https://m.edsoo.ru/7f413034
‘I/ITOFO 0 pazaeny || 41 || ‘
‘Pafmen 4. Azorcoaep:kalue OpranuyecKue coeJHHeHus! ‘
4.1 ||AMyuHBI. AMHUHOKHCIIOTBHI. 12 1 2 bubmuoreka [JOK
benku https://m.edsoo.ru/7f413034
‘I/ITOFO 0 paszeny || 12 || ‘

‘Pa:men 5. BbICOKOMOJIEKYJISIPHbIE COCTUHECHUSA
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Ne | HammenoBanue paszieinos KonnuecTBo yacos OnexTpoHHbIe (IIU(PPOBHIC)
/T Y T€M TIPOTPaAMMBI Beero|[Kontponsusie|[Ipaktuueckue 00pa3zoBaTeNbHBIC PECYPCHI
paboThl paboThl
5.1||BeicokoMONEeKyApHbIE 6 0 1 bubmuoreka [JOK
COCTUHEHUS https://m.edsoo.ru/7f413034
‘I/ITOFO 10 pasjeny || 6 ||
OBILIEE KOJIMYECTBO 102 3 6
YACOB I10 [TPOTPAMME
11 KUIIACC
[ Ne |[ Hanmenosarue pa3zenoB u KomnuuecTBo vacos | DnexTpoHHbIe (ITUPPOBBIC)
/o TEM IIPOIrpaMMbl Bcero KOHTpOJIL- HpaKTI/I‘Ie- OGpaSOBaTCJ'II)HBIC PECYpPChI
L] HBIC paboTHI || ckue paboThI
Pa3nen 1. TeopeTruueckue 0CHOBBI XMMHU
1.1/|Ctpoenue aroma. 9 0 0 bubamoreka 1[OK
[lepronnyeckuii 3aK0H U https://m.edsoo.ru/7f4159f6
Ilepuoanueckas cucrema
XUMHUYECKHUX IJIEMEHTOB
L J1. 1. MenneneeBa
1.2|Ctpoenue BermiecTsa. 11 1 0 bubnnorexka 1HOK
| |Mmnoroo6pasue BemecTs https://m.edsoo.ru/7f4159f6
13| Xumudeckue peakiuu 19 1 3 bubnmuorexka IHOK
| https://m.edsoo.ru/7t415916
‘I/ITOFO 0 pazjerny H 39 H
‘Pa:men 2. Heopranmueckasi XuMusi
2.1/|[HemeTamibl 31 1 3 bubmuorexa 1{OK
https://m.edsoo.ru/7t415916
2.2||Metamibl 23 1 2 bubmuorexa 1{OK
https://m.edsoo.ru/7t415916
‘I/ITOFO 0 paseny H 54 H
‘Pasuen 3. Xumusd " JKu3Hb
3.1{|MeTop! TO3HAHUS B 9 0 0 bubnmuorexka IHOK
XUMUU. XUMUS U KU3HBb https://m.edsoo.ru/7t415916
‘I/ITOFO 0 paseny H 9 H
OBLIEE KOJIMYECTBO 102 4 8
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

No
/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTponbh
b€ pabOTHI

[IpakTnue
CKHe
paboThI

| DneKTpoHHBIE IUPPOBHIC
o0pazoBaTeNnbHBIC PECYPCHI

[IpenMer u 3HaueHUE
OPraHU4eCKON XUMHUH,
MIPEICTABIICHHUE O
MHOT000pa3uu
OpPraHUYECKUX
COEMHEHU I

0

0

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

DNEKTPOHHOE CTPOEHUE
aToMa yriepoja
(ocHOBHOE 1
BO30YXKIEHHOE
coctosiHus ). Banentusie
BO3MO>XHOCTH aTomMa

yriepoaa

bu6nuoreka [JOK
https://m.edsoo.ru/7f413034

Xumudeckas CBSI3b B
OpraHUYECKUX
COCTUHCHHSAX.
MexaHU3MBbI
o0OpazoBaHUs
KOBAJICHTHOM CBSI3H,
CrocoObI pa3phiBa
CBsI3eH

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

Teopus crpoeHus
OpraHUYECKUX
coenuHeHu A. M.
bytneposa

bu6nuoreka [JOK
https://m.edsoo.ru/7f413034

Buasl nzomepun:
CTPYKTYpHas,
MIPOCTPAaHCTBEHHAS.
OneKkTpoHHbIE AP HEKTHI
B MOJICKYJIax
OpraHUYECKUX
COCTMHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

IIpencraBienue o
KIIacCU(UKAIUU 1
cHUcTeMaTHYecKast
Homenkiarypa (IUPAC)
OpPTaHMYCCKUX BEIICCTB

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

Knaccudukamms
peaKuuii B
OpPraHN4YeCKON XUMHH

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034
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Tema ypoka

KomnuectBo yacoB

Bcero||Kontposbh

IIpakTuue
CKHE
paboThI

bIe pabOTHI

DJNEeKTpOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPCHI

Cucremarusanus u
000011IeHrE 3HAHU T10
TEME

0 0

bu6nuoreka [JOK
https://m.edsoo.ru/7f413034

AJKaHBI:
TOMOJIOTUYECKUH P,
obmas popmyna,
HOMEHKJIaTypa 1
M30MEPHUS, FIIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJT

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

10

dusnyeckue u
XUMHUYECKUE CBOMCTBA
AJIKaHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

11

HaxoxxneHune aJkaHoB B
npupoje. CriocoObr
MOJTy4eHUs U
MPUMEHEHUE aJTKaHOB

bu6nuoreka [JOK
https://m.edsoo.ru/7f413034

12

[uxmoankaHbl: o0Ias
hopmyaa,
HOMEHKJIaTypa U
U30MEpHUsi, 0COOCHHOCTHU
CTpOEHUS U
XUMHYSCKHUX CBOMCTB,
CIOCOOBI MOTYYCHHUS U
MPUMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

13

Pemienune pacu€THbIX
3a/1a4 Ha OMpeJeIIeHUE
MOJIEKYJIIPHOM
bopmyIbl
OpPraHUYECKOTO
BEIL[ECTBA [10 MACCOBBIM
JIOJISIM aTOMOB
DJIEMEHTOB, BXO/ISIIUX B
€ro COCTaB.
CucremaTtuzauus u
000011IeHrE 3HAHU 110
TeMe

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

14

AJKEHBI:
TOMOJIOTUYECKUH PSI,
oOmras popmyina,
HOMEHKJIATypa,
AJIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE

bu6nuoreka [JOK
https://m.edsoo.ru/7f413034

29



Ne Tema ypoka KonmnuecTBo yacos | DJNEeKTpOHHBIE IUPPOBBIE
n/m Beero|[KontponsH| [Ipaxtiue o0pa3oBaTenbHbIE PECYPCHI
bI€ pa0OTHI||  CKHE
paboTsI
CTPOEHHUE MOJIEKYII.
CTpyKTypHas u 1UC--
TpaHC-U30MEPHUSI
QJIKEHOB
15 || ®usnueckue u 1 0 0 bu6nuoreka [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/7f413034
ankeHoB. [Ipasuno
MapKOBHHKOBA
16 ||CiocoOsI momydeHus u 1 0 0 bubmuorexa [JOK
NPUMEHEHHE AIKEHOB https://m.edsoo.ru/7f413034
17 |[IpakTuueckas pabota 1 0 1 bubnuorexa [JOK
Ne 1 o Teme https://m.edsoo.ru/7f413034
"[lony4yenue sTusIeHa U
U3y4EeHUE ero CBOUCTB"
18 ||Pemenue pacu€THBIX 1 0 0 bubmmoreka [JOK
3a/1a4y Ha OTpeICIICHHE https://m.edsoo.ru/7f413034
MOJIEKYJIAPHOMI
bopMyITBI
OpPTaHHYECKOTO
BEIeCTBa
19 ||AnkanueHsr: 1 0 0 bubnnorexka HOK
COIPSDKEHHBIE, https://m.edsoo.ru/7f413034
U30JIMPOBaHHbIE,
KyMYJIUPOBaHHEIE.
OcoOenHoctu
AIIEKTPOHHOTO CTPOCHUS
20 || XuMmueckue cBOMCTBA 1 0 0 bu6nuoreka [JOK
COTPSDKEHHBIX JTHUCHOB https://m.edsoo.ru/7f413034
21 ||CnocoOsl moaydeHus u 1 0 0 bubnuorexa [JOK
IpUMEHEHHE https://m.edsoo.ru/7f413034
aJIKaINeHOB
22 ||ATKUHBL: 1 0 0 bubmmoreka [JOK
TOMOJIOTUYECKHH PSI, https://m.edsoo.ru/7f413034
oOmras popmyina,
HOMEHKJIaTypa,
AIIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI,
bu3nIecKue CBOMCTBA
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Ne Tema ypoka KonmnuecTBo yacos | DJNEeKTpOHHBIE IUPPOBBIE
n/m Beero|[KontponsH| [Ipaxtiue o0pa3oBaTenbHbIE PECYPCHI
bI€ pa0OTHI||  CKHE
paboTsI
23 || XuMHr4ecKkue CBOMCTBA 1 0 0 bu6nuoreka [JOK
AJKUHOB https://m.edsoo.ru/7f413034
24 |[KauectBeHHbIE peakuuu || 1 0 0 bu6mmoreka [IOK
Ha TPOMHYIO CBSI3b https://m.edsoo.ru/7f413034
25 ||Crioco0sI monTydeHust U 1 0 0 bubmmoreka [JOK
MPUMEHEHNE aJTKHHOB https://m.edsoo.ru/7f413034
26 ||Pemenue 3amay: 1 0 0 bu6mmoreka [IOK
pacUéThI 10 ypaBHEHUIO https://m.edsoo.ru/7f413034
XUMHYECKON peaKkiuu
27 ||Cuctemaruzanus u 1 0 0 bubmuorexa [JOK
000011IeHrE 3HAHU T10 https://m.edsoo.ru/7f413034
TeMe
28 ||ApeHsI: 1 0 0 bubmuorexa [JOK
TOMOJIOTHYECKUH psif, https://m.edsoo.ru/7f413034
obmas popmyna,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYII
O€H30I1a U TOJIyouIa, UX
bu3nIecKue CBOMCTBA
29 | XuMu4eckue CBONCTBa 1 0 0 bu6mmoreka [IOK
ApEHOB: PEAKITUI https://m.edsoo.ru/7f413034
3aMeIIeHUs
30 ||XuMuuUecKHe CBOMCTBA 1 0 0 bubmuorexa [JOK
apEHOB: PeaKIuu https://m.edsoo.ru/7f413034
MPUCOSANHCHHUS,
OKHCIICHHE TOMOJIOTOB
OeHzomna
31 ||OcobennocTu 1 0 0 bu6mmoreka [IOK
XUMHUYECKHX CBOWCTB https://m.edsoo.ru/7f413034
CTHpOJIa
32 ||Pemenue pacu€THBIX 1 0 0 bubmmoreka [JOK

3aJ1a4 Ha OIpeieliCHUe

https://m.edsoo.ru/7f413034
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Ne Tema ypoka KonmnuecTBo yacos | DJNEeKTpOHHBIE IUPPOBBIE
/T Beero|[KontponsH| [Ipaxtiue 00pazoBaTeNbHBIE PECYPCHI
bI€ pa0OTHI||  CKHE
paboTsI
MOJIEKYJIAPHOMI
bopMyITBI
OpPraHU4ecKOro
BEIeCTBa
33 ||CriocoObl momyueHust u 1 0 0 bubmmoreka [JOK
MIPUMEHEHHUE apEHOB https://m.edsoo.ru/7f413034
34 |['enermyeckas CBS3b 1 0 0 bu6mmoreka [IOK
MEXIY Pa3TUYHBIMU https://m.edsoo.ru/7f413034
KJIacCaMH
YTJIEBOAOPOIOB
35 ||PacuéTsl Mo 1 0 0 bubmuorexa [JOK
YpaBHEHUSIM https://m.edsoo.ru/7f413034
XAMHUYECKUX PEAKLUM.
CucreMaTusanus u
o0o011eHne 3HaHUH 10
Teme
36 |[IpupomHsrii ras. 1 0 0 bubnuorexa [JOK
[TonytHbIe HEDTIHBIE https://m.edsoo.ru/7f413034
ras3bl
37 ||Kamennsiit yroas u 1 0 0 bubmmoreka [JOK
MIPOJIYKTHI €T0 https://m.edsoo.ru/7f413034
nepepaboTKu
38 ||HedT1h 1 criocobsl e€ 1 0 0 bubnuorexa [JOK
nepepadoTKH. https://m.edsoo.ru/7f413034
[Ipumenenue
MPOYKTOB
nepepadoTku HePTH
39 |[['enermyeckas CBS3b 1 0 0 bu6mmoreka [IOK
MEXIY Pa3TUYHBIMU https://m.edsoo.ru/7f413034
KJIacCaMH
YTJIEBOAOPOIOB
40 |l"anoreHonpou3BoIHbBIE 1 0 0 bubmmoreka [JOK
YTJIEBOJIOPOIOB: https://m.edsoo.ru/7f413034
3JIEKTPOHHOE CTPOCHHUE;
peakluy 3aMelIeHHs
rajoreHa
41 | HdeiicTBUe 1ienoyeit Ha 1 0 0 bubmmoreka [JOK

raJOTeHITPOU3BOIHBIC.
BzaumoenicTBue

https://m.edsoo.ru/7f413034
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Ne Tema ypoka KonmnuecTBo yacos | DJNEeKTpOHHBIE IUPPOBBIE
n/m Beero|[KontponsH| [Ipaxtiue o0pa3oBaTenbHbIE PECYPCHI
bI€ pa0OTHI||  CKHE
paboThI

JUTAJIOTEHAIKAHOB C
MarHueM U IUHKOM

42 ||CucteMaru3anus u 0 0 bu6nuoreka [JOK
000011IeHrE 3HAHU T10 https://m.edsoo.ru/7f413034
pazzaeny
"Yraesogopoer"

43 ||[KontposnbHas paboTa mo 1 0 bubnuorexa [JOK
Teme "YrineBonopoab!" https://m.edsoo.ru/7f413034

44 |[IpenenbHble 0 0 bu6nuoreka [JOK
OJIHOATOMHBIC CITUPTHI: https://m.edsoo.ru/7f413034
TOMOJIOTUYECKUH P,
obmas popmyna,
CTPOEHHUE MOJIEKYI,
u3oMepus,
HOMEHKJIaTypa,
Kiaccudukanus,
¢u3nueckre CBOMCTBA

45 |[XuMHUeCcKHUEe CBOMCTBA 0 0 bubmuorexa [JOK
MpeACITbHBIX https://m.edsoo.ru/7f413034
OJIHOATOMHBIX CITUPTOB

46 ||CriocoObl MOTyYEHUS U 0 0 bubnuorexa [JOK
IpUMEHEHHE https://m.edsoo.ru/7f413034
OJIHOATOMHBIX CIIUPTOB

47 |IIpocTtbie 2pups: 0 0 bubmmoreka [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/7f413034
U30MEpHUsi, 0COOCHHOCTHU
(bU3UYECKUX U
XAMHYECKHX CBOMCTB

48 |[MHOrOaTOMHbBIE 0 0 bubmuorexa [JOK
CITAPTHI: https://m.edsoo.ru/7f413034
STUJICHTJIUKOJb U
[IIMLEPUH, UX
dusnueckue u
XUMUYECKHE CBOKCTBA

49 ||CnocoObl moaydeHus u 0 0 bubnuorexa [JOK
pUMEHEHHE https://m.edsoo.ru/7f413034
MHOTOaTOMHBIX
CIIUPTOB

50 | ®enoin: crpoeHue 0 0 bubmmoreka [JOK
MOJIEKYJIbI, PU3HIECKUE https://m.edsoo.ru/7f413034
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Ne Tema ypoka KonmnuecTBo yacos | DJNEeKTpOHHBIE IUPPOBBIE

n/m Beero|[KontponsH| [Ipaxtiue o0pa3oBaTenbHbIE PECYPCHI

bI€ pa0OTHI||  CKHE
paboTsI
cBOMCTBA. TOKCHYHOCTH
dbenoma

51 |[XuMH4YeCKHE CBOMCTBA 1 0 0 bu6mmoreka [IOK
¢denomna https://m.edsoo.ru/7f413034

52 ||CriocoObl monyueHus: u 1 0 0 bubmmoreka [JOK
npuMeHeHue peHomna https://m.edsoo.ru/7f413034

53 |[IpakTuueckas paboTa 1 0 1 bubmuorexa [JOK
Ne 2. Pemienue https://m.edsoo.ru/7f413034
SKCIIEPUMEHTAIbHBIX
3aznad4 no teme "CrnupTsl
1 (heHobI"

54 ||CucremaTtuzanus u 1 0 0 bubmuorexa [JOK
000011IeHrEe 3HAHU 110 https://m.edsoo.ru/7f413034
TeMe

55 ||Anbaeruabl U KETOHBI: 1 0 0 bubnuorexa [JOK
3IIEKTPOHHOE CTPOCHUE https://m.edsoo.ru/7f413034
KapOOHWJIBHOW TPYIITIHI;

TOMOJIOTHUECKUE PSIIBI,
obmas popmyna,
U30MEpHUs U
HOMEHKJIAaTypa

56 ||Anbaeruabl U KETOHBI: 1 0 0 bubnuorexa [JOK
¢u3nueckre CBONCTBA, https://m.edsoo.ru/7f413034
peakuuu
MPUCOSANHCHHUS

57 ||Peakiiuu OKUCIICHUS U 1 0 0 bubmuorexa [JOK
KaueCTBEHHBIC PEAKIIUH https://m.edsoo.ru/7f413034
QTBJICTHIOB U KETOHOB

58 ||CriocoOsI moTydeHust 1 0 0 bubnuorexa [JOK
QBJICTH/IOB U KETOHOB https://m.edsoo.ru/7f413034

59 ||OnHOOCHOBHBIE 1 0 0 bubmuorexa [JOK
npeaebHbIC https://m.edsoo.ru/7f413034

KapOOHOBBIC KUCIIOTHI,
OCOOEHHOCTH CTPOCHUS
UX MOJIEKYT
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Ne Tema ypoka KonmnuecTBo yacos | DJNEeKTpOHHBIE IUPPOBBIE
n/m Beero|[KontponsH| [Ipaxtiue o0pa3oBaTenbHbIE PECYPCHI
bI€ pa0OTHI||  CKHE
paboThI

60 |H3omepus u 1 0 0 bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/7f413034
KapOOHOBBIX KHCIIOT, UX
bu3nYecKue CBOMCTBA

61 |[XuMH4YeCKHE CBOMCTBA 1 0 0 bu6mmoreka [IOK
npeaenbHBIX https://m.edsoo.ru/7f413034
OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

62 ||OcoOEHHOCTH CBOWCTB 1 0 0 bubmuorexa [JOK
MYpaBbUHOM KHCJIOTHI. https://m.edsoo.ru/7f413034
MHuoroo0pa3ue
KapOOHOBBIX KUCIIOT

63 ||OcoOeHHOCTH CBOMCTB: 1 0 0 bu6mmoreka [IOK
HETpeIeNbHbIX U https://m.edsoo.ru/7f413034
apOMaTUYECKUX
KapOOHOBBIX,
TUKapOOHOBBIX, -
THJIPOKCUKApOOHOBBIX
kucnor. [IpencraBurenu
BBICIIMX KapOOHOBBIX
KHUCIIOT

64 |llonsTue o 1 0 0 bubmuorexa [JOK
MIPOM3BOTHBIX https://m.edsoo.ru/7f413034
KapOOHOBBIX KHUCIIOT

65 ||Cioco0OsI moydeHus u 1 0 0 bubnuorexa [JOK
IpUMEHEHHE https://m.edsoo.ru/7f413034
KapOOHOBBIX KUCIIOT

66 |(|CnoxHbie YGUpHL: 1 0 0 bubmmoreka [JOK
TOMOJIOTUYECKHH PSI, https://m.edsoo.ru/7f413034
oOmras popmyina,
U30MEepHsl U
HOMEHKJIaTypa

67 ||Pusznueckue u 1 0 0 bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/7f413034
3pupoB

68 ||Pemenue pacy€THbIX 1 0 0 bubnuorexa [JOK

3a/1a4: 10 YPaBHEHUIO
XUMHYECKON peaKIuu,
Ha ompeJerIeHue
MOJIEKYJIIPHOM

https://m.edsoo.ru/7f413034
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Ne Tema ypoka KonmnuecTBo yacos | DJNEeKTpOHHBIE IUPPOBBIE

n/m Beero|[KontponsH| [Ipaxtiue o0pa3oBaTenbHbIE PECYPCHI

bI€ pa0OTHI||  CKHE
paboTsI
bopmybl
OpPTraHUYeCcKOTO
BEIIIECTBA

69 |[IpakTuueckas pabota 1 0 1 bubmnorexa [JOK
Ne 3. Pemienue https://m.edsoo.ru/7f413034
AKCIEPUMEHTATBHBIX
3a1a4 1o TeMe
"KapOoHOBBIE KHUCITOTHI.

Crnoxuble 3¢upsr”

70 |XKupsl: crpoeHue, 1 0 0 bubmmoreka [JOK
buzndeckue u https://m.edsoo.ru/7f413034
XAMHYECKHUE CBOMCTBA
(runmponus)

71 ||OcoOeHHOCTH CBOMCTB 1 0 0 bu6mmoreka [IOK
KHPOB, COJEPIKALIIX https://m.edsoo.ru/7f413034
OCTaTKH HETIPEIEIIbHBIX
YKUPHBIX KHCIOT. JKupbl
B TIPUPOJIC

72 ||MbL1a Kak coau 1 0 0 bu6mmoreka [IOK
BBICHINX KapOOHOBBIX https://m.edsoo.ru/7f413034
KHCJIOT, UX MOIOIIIee
neucrtaue. Iloustue o
CHHTETHUYECKUX
MOIOIIUX CPEJCTBAX
(CMCO)

73 |[['eneTmyeckas CBS3b 1 0 0 bu6mmoreka [IOK
YTJIEBOAOPOIOB U https://m.edsoo.ru/7f413034
KHCJIOPOJICOIEPIKAIINX
OpPTaHMYECKUX BEIICCTB

74 ||PacuéTel Mo 1 0 0 bubmuorexa [JOK
YpaBHEHUSIM https://m.edsoo.ru/7f413034
XAMHUYECKUX peaKui

75 ||Cuctemarusanusa u 1 0 0 bu6mmoreka [IOK
0000111eHIE 3HAHUI 110 https://m.edsoo.ru/7f413034
TeMe

76 ||O6mas xapakTepuctuka| |1 0 0 bubmmoreka [JOK

YIJICBOJIOB U
KJIacCU(UKALIUS
YTJIeBOJI0B (MOHO-, TH-
Y TIOJTCaXapH/Ibl)

https://m.edsoo.ru/7f413034
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Ne Tema ypoka KonmnuecTBo yacos | DJNEeKTpOHHBIE IUPPOBBIE
n/m Beero|[KontponsH| [Ipaxtiue o0pa3oBaTenbHbIE PECYPCHI
bI€ pa0OTHI||  CKHE
paboThI

77 |MoHocaxapuisl: 1 0 0 bubmmoreka [JOK
bu3nvecKue CBOMCTBA U https://m.edsoo.ru/7f413034
HAXO0XJICHUE B IPUPOJIC

78 |IIppmMeHeHHE TIIOKO3BI, 1 0 0 bubmnorexa [JOK
e€ 3HAUYCHHE B https://m.edsoo.ru/7f413034
KU3HEJESATEIbHOCTH
Oopranm3ma

79 ||Aucaxapunsl: caxaposa, || 1 0 0 bubmmoreka [JOK
MajbTO3a U JIAKTO3a. https://m.edsoo.ru/7f413034
Haxoxnenue B mpuponae
U TIpUMEHEHHUE
UCcaxapyuioB

80 |[[Tonucaxapuabi: 1 0 0 bubmmoreka [JOK
CTpPOCHHE https://m.edsoo.ru/7f413034
MaKpOMOJIEKYI,
buzndeckue u
XUMHYECKHUE CBOMCTBA,
pUMEHEHUE

81 |ITonsTue 00 1 0 0 bubmuorexa [JOK
HCKYCCTBEHHBIX https://m.edsoo.ru/7f413034
BOJIOKHAX

82 ||Pemenue pacueTHbIX 1 0 0 bubnuotexa [JOK
3a/1a4 Ha OTpesielieHue https://m.edsoo.ru/7f413034
JTOJTU BBIXO0J1a IPOAYKTA
peaKkiuu ot
TEOPETUUYECKHI
BO3MO>KHOT'O

83 ||Cucremaruzanus u 1 0 0 bubmuorexa [JOK
000011IeHrE 3HAHU T10 https://m.edsoo.ru/7f413034
pazzneny

84 |[KonTponpHas paborta mo|| 1 0 0 bubnuorexa [JOK
TeMe https://m.edsoo.ru/7f413034
"Kucnoponconepxaniue
OpraHHYECKUe
coenuueHus"

85 ||AMUHBIL: 1 0 0 bubnnoreka [HOK
KJaccupukanus, https://m.edsoo.ru/7f413034

CTPOCHHUE MOJICKYII,
oOmras popmyina,
U30MepHs,
HOMEHKJIATypa
bu3nYecKue CBOCTBa
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Ne Tema ypoka KonmnuecTBo yacos | DJNEeKTpOHHBIE IUPPOBBIE
n/m Beero|[KontponsH| [Ipaxtiue o0pa3oBaTenbHbIE PECYPCHI
bI€ pa0OTHI||  CKHE
paboThI
86 || Xumuueckue CBOMCTBA 1 0 0 bubmuorexa [JOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/7f413034
87 ||AHWIMH: CTpOEHUE 1 0 0 bubmnorexa [JOK
AHWJIMHA, OCOOCHHOCTH https://m.edsoo.ru/7f413034
XUMHUYECKUX CBOWCTB
AHWJIMHA
88 ||CriocoObl monydeHus 1 1 0 0 bubmmoreka [JOK
MIPUMEHEHUE https://m.edsoo.ru/7f413034
anr(aTHIeCKuX aMUHOB
89 ||AMHMHOKHCIIOTHI: 1 0 0 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/7f413034
n3omMepus, GU3nIecKre
cBoicTBa. OTIENbHBIC
MpeJICTaBUTENH O~
AMUHOKUCIIOT
90 || XuMuueckue CBOMCTBa 1 0 0 bubmuorexa [JOK
AMHUHOKHCJIOT, UX https://m.edsoo.ru/7f413034
OMOJIOTHYECKOe
3HaYeHNEe AMUHOKHUCIIOT.
CuHre3 U rupoaun3
NEenTHI0B
91 |benku kak npupoaHbIE 1 0 0 bubmmoreka [JOK
MOJIMMEPHI; CTPYKTYPBI https://m.edsoo.ru/7f413034
OenKkoB
92 | XuMHUYECKHE CBOMCTBA 1 0 0 bu6mmoreka [IOK
OenKkoB https://m.edsoo.ru/7f413034
93 ||A3oTconepkaiiue 1 0 0 bubmmoreka [JOK
TETEPOLUKITNICCKUE https://m.edsoo.ru/7f413034
COCMHEHUSI.
HyxknennoBbie
KHUCIIOTHI: COCTaB,
CTpOEHHE U
Ouonoruyeckas poib
94 |[[Ipaktuueckas pabota 1 0 1 bubmmoreka [JOK

Ne 4. Pemienne
SKCIICPUMCHTAIIbHBIX
3aJa4 Mo TeMe
"A3oTcoaepkaiue

https://m.edsoo.ru/7f413034
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/o

Tema ypoka

KomnuectBo yacoB

Bcero

KoHnTtponsn
bIe pabOTHI

IIpakTuue
CKHE
paboTsI

| DJNEeKTpOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPCHI

OpraHUYEeCKHE
coenuueHus"

95

[IpakTuyeckas pabora
Ne 5. Pemenue
3KCH€pI/IMeHTaJIBHBIX
3a/1a4 10 TeEMe
"Pacno3naBanue
OpPTaHHYCCKHUX
coeauHeHUI"

bu6nuoreka [JOK
https://m.edsoo.ru/7f413034

96

KonTponbHas pabora o
TEMe

"A3oTcoaepkaiue
OpraHuvecKue
coeuHeHus"

bu6nuoreka [JOK
https://m.edsoo.ru/7f413034

97

OCHOBHBIE TTOHATHUSI
XHUMUH
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUN U METOJbI
X CHHTE3a —
MOJIMMEpU3AIUs U
MMOJIMKOHIEH CAIHS

bu6nmuoreka [JOK
https://m.edsoo.ru/7f413034

98

ITnmacTmacchl.
Yrunusanus u
nepepaboTka IracTuka

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

99

DJIaCTOMEDPHI:
HaTypaJbHbII
CUHTETHYECKHE
Kayuyyku. Pe3una

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034

100

Bouiokna: HarypanbHbIE,
HCKYCCTBEHHBIE,
CUHTETHYECKHE.
[Tomumepsbl
CIELUAIILHOTO
Ha3HA4YEeHMS

bu6nuoreka [JOK
https://m.edsoo.ru/7f413034

101

[IpakTuueckas pabora
Ne 6. Pemenue
3KCH€pI/IMeHTaJIBHBIX
3a7a4 10 TeME
"Pacno3naBanue
IUIACTMAcCC 1 BOJIOKOH"

bu6nuoreka [JOK
https://m.edsoo.ru/7f413034

102

O0001eHue 1
CUCTCMaTHU3al s
W3YYCHHOTO MaTepuaia
10 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/7f413034
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Ne Tema ypoka KonmnuecTBo yacos | DJNEeKTpOHHBIE IUPPOBBIE
/T Beero|[KontponsH| [Ipaxtiue 00pazoBaTeNbHBIE PECYPCHI
bI€ pa0OTHI||  CKHE
paboTsI
"BBICOKOMOJIEKYIISIpHbBIE
coenuueHus"
OBILIEE KOJIMYECTBO 102 3 6
YACOB I10 [TPOTPAMME
11 KJIACC
Ne Tema ypoka KomnunuectBo uacos OneKTpoHHEIE I(POBBIC
/i Beerol|[Koutposs| TIpaxtu 00pa3oBaTebHBIC PECYPCHI
HBbIC YECKHUEC
pabotel || paboThI
1 ||Atom. CocTaB aTOMHBIX 1 0 0 ||bubmuorexka 1JOK

saep. XUMAYECKUN
3JIeMEHT. 30TOnEI

https://m.edsoo.ru/7f415916
https://m.edsoo.ru/00ada342

2 ||CtpocHHE IEKTPOHHBIX
000JI0YEK aTOMOB,
KBaHTOBBIC YKCIIA

bu6mmorexa 1HOK
https://m.edsoo.ru/7f415916
https://m.edsoo.ru/00ada6bc

3 ||Knaccudukanus

p-, d-, f-3memMeHThI)

XUMHYECKHUX JIEMEHTOB (S-,

bu6morexa 1HOK
https://m.edsoo.ru/7f415916

4 |[Pactipenenenue

opouTAIIM

QJICKTPOHOB 11O aTOMHBIM

bubmunorexka 1HOK
https://m.edsoo.ru/7f415916

5 | 9neKTpoHHBIC
KOH(HTypauu aTOMOB

9JIEMEHTOB B OCHOBHOM U
BO30YKIAEHHOM COCTOSTHUU

bu6mmorexa 1HOK
https://m.edsoo.ru/7f415916

6 ||[DneKTpOHHBIE
KOH(HUTypaIyy HOHOB.

DIEKTPOOTPULIATENLHOCT

bubmunorexka 1HOK
https://m.edsoo.ru/7f415916

. Menneneena, CBI3b C
COBPEMEHHOM TeopHueH
CTPOCHHUS ATOMOB

7 |llepuoguvecKuii 3aKOH U
[Iepuoanueckas cucrema
XUMHUYECKHX 3JIeMEHTOB /1.

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb59e
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U3MEHEHUS CBOWCTB
XUMHYECKHX JJIEMEHTOB H
00pa3yeMbIX HMH MPOCTHIX
U CIIO)KHBIX BEUIECTB O
rpynmnam u nepuojam

No Tema ypoka KonuyectBo yacos DnekTpoHHbIE U(DPOBHIE
/i Beero|[Konrposs| TTpaxru 00pa3oBaTebHBIC PECYPCHI
HbIE YeCcKHe
pabotsl || paboThI
8 |[3aKOHOMEpPHOCTH 1 bubnurorexa [JOK

https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb6b6

Cucremarusanus u
000011IeHrEe 3HAHU T10
TEME

10

Buasl XuMH4YeCcKOil CBA3H.
MexaHnu3MBbI 00pa30BaHUS
KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b.
MeKMOEKYIISpHbIE
B3aUMOJICUCTBUA

bubmunorexa LIOK

https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adbac6

11

BaneHTHOCTH U BaJICHTHBIC
BO3MO>KHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X
reOMETPUYECKUM
CTPOEHUEM

12

IIpencraBienus o
KOMIIJICKCHBIX
COEIMHEHMAX: COCTaB U
HOMEHKJIaTypa

multiurok.rw files...kompleksny

e-soedineniia.html

13

BeniecTBa MoOJIEKYIISIPHOTO
Y HEMOJIEKYJISIPHOTO
cTpoeHusd. Tumsl
KPUCTAJUTMYECKUX PELIETOK
Y CBOWICTBA BEILIECTB

https://lesson.edu.ru/04/10

14

[ToHsATHE O AUCTIEPCHBIX
cucremax. [IpeacraBnenue
0 KOJUIOMJHBIX pacTBOpax

https://lesson.edu.ru/04/10

15

WctuHHBIE paCTBOPHI:
HAaCBIIIICHHBIC U
HEHACBHIIICHHbIE,
pacTBOPUMOCTb.
Kpucramnoruapatet

https://lesson.edu.ru/04/10

16

CnocoObI BeIpaKCHUS
KOHI[EHTPAIlUU PACTBOPOB

https://lesson.edu.ru/04/10

17

Pemenue 3amad ¢
HCIOJIL30BAHUEM MOHATHI
"MaccoBas 10
pacTBOpEHHOTO BellecTra',
"MoJisipHast KOHIIEHTparus'"

https://lesson.edu.ru/04/10
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/1

Tema ypoka

KomnnyectBo yacoB

Bcero

Kontpons
HbIE
paboThI

IIpaktn
YecKre
paboThI

DnekTpoHHbIE U(DPOBHIE
00pa3oBaTebHBIC PECYPCHI

18

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIICCTB

https://lesson.edu.ru/04/10

19

CucreMaTusanus u
000011IeHrEe 3HAHUI IT0
TEME

https://lesson.edu.ru/04/10

20

KoHnTtposbHas padoTa mo
TemaM "CTpoeHue aroma.
[lepuonuueckuii 3aKOH U
[lepronnueckas cucrema
XUMHUYECKHX 371eMeHTOB /1.
. Menneneena",
"CTpoeHue BelecTBa.
Mmuoroo0pasue BerecTs"

https://lesson.edu.ru/04/10

21

Knaccudukamms
XAMHYECKUX PEaKIUi B
HEOPraHUYECKOU 1
OPraHU4YeCKON XUMHH.
3aKOH COXPaHEHHS MacChl
BEILECTB; 3aKOH
COXpaHEHHUs U
MpEBpAILCHHS SPHEPTUU TIPU
XUMUYECKHUX PEaKLUIX

https://lesson.edu.ru/04/10

22

Tennosie 3¢ PerThI
XAMHUYECKUX PEAKLUN.
TepMoxumMuueckue
ypaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/ff0d4790

23

BrrauciaeHus mo
YpaBHEHUSAM XUMUYECKUX
peaKuuii u
TEPMOXUMHYECKUM
YpaBHEHUSM

24

CKopoCTh XMMUYECKOM

peakiuu, €€ 3aBUCUMOCTh
OT Pa3JIUYHBIX (PaKTOPOB.
Kartanu3 u karanuzatopsl

bubmunoreka LIOK
https://m.edsoo.ru/00adc28c

25

['oMoreHHbIE 1
reTePOTeHHBIE peaKInu

bubmunoreka LIOK
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/00adbe9a

26

[IpakTuueckas padora Ne 1
1o teMe "Binsane
pa3IMyHbIX (PaKTOPOB Ha
CKOpPOCTbh XUMHUYECKOU

peakiuu"

bubmunoreka LIOK
https://m.edsoo.ru/00adc28c
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/1

Tema ypoka

KomnnyectBo yacoB

Bcero

Kontpons
HbIE
paboThI

IIpaktn
YecKre
paboThI

DnekTpoHHbIE U(DPOBHIE
00pa3oBaTebHBIC PECYPCHI

27

O6parumbie
HEoOpaTHMBbIE PEAKIIUH.
XUMHUYECKOE PABHOBECHUE

0

0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

28

[TpakTruueckas padora No 2
no teme "BiusiHue
pa3IUIHBIX (PaKTOPOB HA
MOJIOKEHNE XUMHYECKOTO
paBHOBecHs"

29

DIIEKTPOIUTHYECKAS
nucconuanus. CuabHbIe U
ciabple JIEKTPOTUTHL.
Crenens AuCCOLMALIMHI

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

30

HNonHoe npousBenenne
Bozbl. Cpenia BOAHBIX
pacTBOpOB. BogopoaHbiit
noka3zarens (pH) pactBopa

31

I'maponus coneir. Peakuuu,
MPOTEKAIOIIKE B pACTBOPAX
ANEKTPOIUTOB

bubmunorexa LIOK
https://m.edsoo.ru/00add9d4

32

[IpakTuueckas padora Ne 3
1o Teme "XruMHIecKue
peakIuy B pacTBOpax
SJIEKTPOJIUTOB"

33

OKuCINTEIIBHO-
BOCCTaHOBUTEJIbHEIC
peakuuu. Baxueiimme
OKHCIIUTEIN U
BOCCTAHOBUTEIHN

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

34

MeTto 37EKTPOHHOTO
(2JIEKTOHHO-HOHHOTO)
Oananca

35

DNEKTPOIN3 PaCTBOPOB U
pacIuIaBOB BEIECTB

36

Pemienue 3amad pa3inyHbIX
THUIIOB

37

Pemienue 3amayd pa3inyHbIX
THUIIOB

38

Cucremaruzanus U
000011IeHrE 3HAHU T10
TeMe " XHUMHYCCKHE
peakuun"

39

KoHnTtposbHas padoTa mo
Teme "XuMHUYeCKre

peakuun"

43


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00adcade

No Tema ypoka KonuyectBo yacos DnekTpoHHbIE U(DPOBHIE

/1 Beero|[Konrposs| TTpaxru 00pa3oBaTebHBIC PECYPCHI

HBbIC YECKHUEC
pabotsl || paboThI

40 |ITonoxeHnE HEMETAJUIOB B 1
[Iepuoauueckoii cucreme
XUMHYECKHIX 3JIEMEHTOB /1.

U. Menaeneesa u
0COOEHHOCTH CTPOSHUS UX
aToMoB. duznueckue
CBOMCTBA HEMETAJIJIOB

41 ||AuTOoTpOIUS HEMETAILIOB 1 bubnuorexa [JOK
(Ha mpuMepe KUCI0poaa, https://m.edsoo.ru/00ade64a
cepsl, hocdhopa u
yriepo/ia)

42 |Bomopon: momyueHue, 1 bubnmoreka [JOK
bu3YecKre U XUMHUYECKUE https://m.edsoo.ru/ff0d4dd0
cBoiicTBa. [ mapuasl

43 |["ajoreHsl: HAXOXICHUE B 1 bubnuoreka [JOK
IpUpPOJE, CIIOCOOBI https://m.edsoo.ru/7f41a636
noyrydeHus1, Gu3n4ecKue u
XUMHYECKHE CBOMCTBA

44 | I"amoreHoBOJOPOIBL. 1 bubmorexa LIOK
Baxnueitmme https://m.edsoo.ru/00ade104
KHCJIOPO/ICOIEpIKaIIe
COCIMHEHUS TAJIOTCHOB

45 | JlabopaTopHbIC U 1 bubnmrorexa [JOK
IPOMBIIIJICHHbIE CIIOCOOBI https://m.edsoo.ru/00ade348
MIOJTyYCHHUS TaJIOTCHOB.

[IpuMeHeHue rajnoreHoB u
UX COEOUHEHUN

46 |[IpakTrnyeckas padora Ne 4.| 1 0 1 ||bubnmorexa [JOK
Pemenue https://m.edsoo.ru/00ade348
YKCIIEPUMEHTATBHBIX 33124
no teme "["anorens”

47 ||Kucmopo: mabopaTtopHbIe 1 bubnurorexa [JOK
U TIPOMBIIIUICHHBIE https://m.edsoo.ru/ff0d448e
CIOCOOBI MOJTyYCHHUS, https://m.edsoo.ru/ff0d497a
¢u3nuecKkre 1 XUMHUECKHUE
cBorcTBa. O30H.

[IpuMeHeHue kucnopona u
030Ha

48 ||OKCHIIBI B TIEPOKCH/IBI 1 bubnuoreka [JOK

https://m.edsoo.ru/ff0d664e

49 |Pemenue 3a1a4 pa3nudHbIxX | 1
THUTIOB

50 ||Cepa: HaxOXJEHUE B 1 bubnnorexa [IOK

MIPUPO/IE, CTIOCOOBI

https://m.edsoo.ru/00ade64a
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No Tema ypoka KonuyectBo yacos DnekTpoHHbIE U(DPOBHIE

/1 Beero|[Konrposs| TTpaxru 00pa3oBaTebHBIC PECYPCHI

HBbIC YECKHUEC
pabotsl || paboThI
norydeHus1, Gu3nIecKue u
XUMHYECKHE CBOMCTBA

51 ||CepoBomopon, CyabhuIbI 1 bubnmoreka [JOK

https://m.edsoo.ru/00ade802

52 |[Kucnopoacoaepsxamue 1 bubmmoreka [JOK
COCMHEHUS CEpBHI. https://m.edsoo.ru/00adea28
OcoOeHHOCTH CBOMCTB
CEpPHOM KHUCJIOTBI

53 |[[TpakTuaeckas padora Ne 5.| 1 0 1 ||bubnmorexa [JOK
Pemenue https://m.edsoo.ru/00adec8a
YKCIIEPUMEHTATBHBIX 33124
no teme "Cepa u eé
coenuueHus"

54 ||A30T: HaXOXKIECHUE B 1 bubnuoreka [JOK
IpUpPOJIE, CIIOCOOBI https://m.edsoo.ru/00adeea6
norydeHus1, Gu3nvIecKue u https://m.edsoo.ru/00adf004
XUMHUYECKHE CBONCTBA. https://m.edsoo.ru/00adf180
AMMUAK, HUTPUJIBI

55 ||[Kucnopoacoaepskamine 1 bu6mmoreka [IOK
COETMHEHUS a30Ta. https://m.edsoo.ru/00adf306
OcoOeHHOCTH CBOMCTB
A30THOU KHCIIOTHI

56 |[IpuMeHEHHE a30Ta B €r0 1 bubnmrorexa [JOK
COCIMHEHUHN. A30THBIE https://m.edsoo.ru/00adf518
yIao0peHust

57 || ®@ochop: HaXOXKICHUE B 1 bubnurorexa [JOK
IpUpPOJE, CIIOCOOBI https://m.edsoo.ru/00adf68a
norydeHus1, Gu3nvIecKue u
XUMHUYECKHE CBOMCTBA.
®dochuas u hochun

58 ||Okcumsr pocdopa, 1 bubnmrorexa [JOK
docdopcoaepxkanire https://m.edsoo.ru/00adf68a
kucyotel. Conmu hochopHoit
KUCJIOTBI

59 |[Ipumenenue pocdopa u 1 bubnmrorexa [JOK
€ro COeTMHEHUH. https://m.edsoo.ru/00adfc20
®dochopHbie ynoOpeHust

60 |[TpakTudeckas padora Ne 6. 1 0 1 ||bubnmoreka [JOK

Pemenune
AKCTICPUMEHTAIBHBIX 337249
o TeMe "A3ot u docdop u
UX coequHeHus"

https://m.edsoo.ru/00adf180

45


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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No Tema ypoka KonuyectBo yacos DnekTpoHHbIE U(DPOBHIE
/i Beero|[Konrposs| TTpaxru 00pa3oBaTebHBIC PECYPCHI
HbIE YeCcKHe
pabotsl || paboThI
61 |Yrmepona: HaXOXK/JICHHE B 1 bubnuoreka [JOK

IpUpPOJE, AIUIOTPOIHbIE
MoauUKAIIH;
¢u3nueckre 1 XUMHUECKUE
CBOICTBA, TPUMEHEHHUE

https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

62 || Okcun yrirepona(ll), okeny | 1 bubnurorexa [JOK
yraepona(IV), yronpHas https://m.edsoo.ru/00ae006¢
KHCJIOTA U €€ COTN https://m.edsoo.ru/00adfebe

63 |Permenwue 3a1a4 pa3auvHbIX | |
THUIIOB

64 ||KpemMHUii: HAXO0XKICHUE B 1 bubnuoreka [JOK
IpUpPOJE, CIIOCOOBI https://m.edsoo.ru/00ae080a
norydeHus1, Gu3n4ecKue u
XAMHYECKHUE CBOMCTBA

65 | Okcun kpemuaus(1V), 1 bubnmoreka [JOK
KpPEMHHEBasi KHCIIOTA, https://m.edsoo.ru/00ae080a
CHITUKATBI

66 |[[I[ppumMeHeHne KPEMHUS U 1 bu6muorexa [JOK
ero coeauHenuii. CTekno, https://m.edsoo.ru/00ae080a
€ro MOJIyuYCHHE, BUIbI
CTEKJIa

67 |Pemenne 3ama4 pa3nuuHbIX || |
THUIIOB

68 |[CucremaTuzanus u 1 bubnuoreka [JOK
o0o011eHne 3HaHUH 110 https://m.edsoo.ru/00ae0e18
teme "Hemeramisr"

69 |[KoHTponbHas paboTa 1mo 1 1 0  |[bubamorexa [IOK
teme "Hemerammsr" https://m.edsoo.ru/00ae0e18

70 ||AHanu3 pe3yabTaToB 1
KOHTPOJILHON PabOTHI,

KOPPEKIIHsI OIIHO0K

71 |TTonokeHHE METAJIJIOB B 1 bubnuoreka [JOK
[lepuonnyeckoii cucteme https://m.edsoo.ru/00ae103e
XUMHYECKHX JJIEMEHTOB.

OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000I0UEK
aTOMOB METAJIIIOB

72 ||O6mue puznueckue 1 bubnmoreka [JOK
CBOMCTBA METAJIJIOB. https://m.edsoo.ru/00ael156
[IpuMeHeHre MeTaIoB B
OBITY ¥ TEXHHKE

73 ||CnaBbl METAJLIOB. 1 bubnuoreka [JOK

Koppo3zus merannos

https://m.edsoo.ru/00ael 156
https://m.edsoo.ru/00ae1278
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/1

Tema ypoka

KomnnyectBo yacoB

Bcero

Kontpons
HbIE
paboThI

IIpaktn
YecKre
paboThI

DnekTpoHHbIE U(DPOBHIE
00pa3oBaTebHBIC PECYPCHI

74

Pemienue 3amayd pa3inyHbIX
THUIIOB

75

DNEKTPOXUMUYECKUN P
HanpsHKEHUH METaJIOB.
OO011ue crmocoobl
MOJTYYCHHST METAJJIOB

bubmunorexa LIOK
https://m.edsoo.ru/00ael 156

76

OO0m1as XxapakTepUCTHKA
MeTainoB [A-rpynmnbl
[Tepuoanueckoit CUCTEMBI
XUMUYECKUX AIIEMEHTOB.
Harpwuii u xanuii:
nojy4eHue, pusnueckue u
XHUMHYCSCKHE CBOMCTBA,
MPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCIUHCHUMN

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

77

OO1m1ast xapaKTepUCTHKA
MetaiioB [IA-rpymmbl
[Iepronnueckoit CUCTEMBI
XUMHUYECKHUX AJIEMEHTOB.
Marnuii 1 KanbIui:
noytydeHue, Gu3ndecKue u
XMMHYECKHUE CBOMCTBA,
MPUMEHEHHE TPOCTHIX
BEIIECTB U UX COCIUHCHUMN

bubmunorexa LIOK
https://m.edsoo.ru/00ael5e8

78

JKECTKOCTH BOABI U
CrocoObI €€ ycTpaHeHUs

bubmunorexa LIOK
https://m.edsoo.ru/00ac1886

79

AJIFOMUHUI: TTOJTy4YEHHE,
¢du3nuecKkre 1 XUMHYECKUE
CBOICTBA, TPUMEHEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

80

AMdoTepHbIE CBOMCTBA
OKCHUaa U THAPOKCHUIA
QITIOMUHUS,
TUIPOKCOKOMILIEKCHI
QITIOMUHUS, UX TIPHMECHEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

81

Pewienue 3anga4 pa3anyHbIX
THUIIOB

82

[TpakTrueckas pabora Ne 7.
Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4
no Teme "MeTasibl
rJIaBHBIX oArpynm"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

83

OO0m1as xapakTepUCTHKA
METAJLIOB ITOOOYHBIX

noarpym (b-rpyrm)
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/1

Tema ypoka

KomnnyectBo yacoB

Bcero

Kontpons
HbIE
paboThI

IIpaktn
YecKre
paboThI

DnekTpoHHbIE U(DPOBHIE
00pa3oBaTebHBIC PECYPCHI

[Tepuoanueckoit CUCTEMBI
XUMHNYCCKUX 3JICMCHTOB

84

dusnueckrue U XUMUYECKHE
CBOICTBA XpoMa U €ro
COCIUHEHUH, NX
MIPUMEHEHHUE

85

Baxkueiinne coeTMHEHNA
Mapranuna. [lepmanranar
KaJIisl, €T0 OKHCIUTCIBHBIC
CBOMCTBaA

86

duszndyeckre U XUMHYECKHE
CBOMCTBA JKeje3a U ero
coequHenuit. [lonyuenue u
HpI/IMeHeHI/Ie CIIJTaBOB
Kenesa

but6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

87

dusnyeckre ¥ XUMAYECKUE
CBOMCTBA MEIIM U &
COCIUHEHUH, NX
MIPUMEHEHUE

88

duznyeckre U XUMAYCSCKHUE
CBOMCTBA IIMHKA U €TI0
COCIUHEHUH, NX
MIPUMEHEHUE.
['mapoxcokoMIIeKChl
IIMHKA

&9

[IpakTuueckas padora Ne 8.
Pemenne
IKCIIEPUMEHTAIILHBIX 33124
1o TeMe "MeTauisl
no0OYHBIX moArpymm"

bubmunorexka 1HOK
https://m.edsoo.ru/7f415916

90

Pewienue 3ana4 pa3anyHbIX
THUIIOB

91

O0001eHue 1
CHCTEMATH3AIIH
M3y4EeHHOTO MaTepHaa 1mo
TeMe "MeTaiibl"

92

KoHnTtposbHas padoTa mo
teme "Metamibr"

93

AHanu3 pe3yibTaToB
KOHTPOJILHON PabOTHI,
KOPPEKIIHsI OIIHO0K

94

Ponb xumuu B
00ecreueHn: YCTOMYUBOTO
pPa3BUTHSI YEIOBEUYECTBA.

bubmunoreka LIOK
https://m.edsoo.ru/00ae3f50
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Ne Tema ypoka KoanuectBo wacoB DnekTpoHHbIE U(DPOBHIE
/i Beero|[Konrposs| TTpaxru 00pa3oBaTebHBIC PECYPCHI
HBbIC YECKHUEC
pabotsl || paboThI
[ToHsiTHE O HAYYHBIX
METOJIaX UCCIIEeIOBAHUS
BEIIECTB
95 ||Hay4HbIe TPHHIIMITHI 1 bubnurorexa [JOK
OpraHu3alui XUMHYECKOTO https://m.edsoo.ru/00ae3f50
MIPOM3BO/ICTBA. https://m.edsoo.ru/00ae4270
[IpomblnIeHHBIE CITOCOObI
MOJTYYEHHS BaKHEHUIITNX
BEIIICCTB
96 | XuMudeckoe 3arpsisHeHHe 1 bu6muorexa [JOK
OKPY’KaIOIIEeH CPEIbl U €T0 https://m.edsoo.ru/00ae0d0a
MOCTICICTBHS https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
97 || XuMus 1 310pOBbE 1 bu6muorexa [JOK
yenoBeka. JIekapcTBEHHBIE https://m.edsoo.ru/00ae0d0a
CpeacTBa https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
98 |[Xumwus oumm. Pons xumum | 1 bubnuoreka [JOK
B 00eCreYeHnH MUIIeBON https://m.edsoo.ru/00ae0d0a
0e301macHOCTH https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
99 |[KocmeTnueckue u 1 bubmunorexa LIOK
naphroMepHbBIE CPEICTBA. https://m.edsoo.ru/00ae0d0a
BriToBast xumust https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
100 || Xumust B CTpOUTENIBCTBE. 1 bu6muotexa [JOK
Baxneiiime cTpouTebHBIC https://m.edsoo.ru/00ae0d0a
U KOHCTPYKIIMOHHBIE https://m.edsoo.ru/00adb33c
MaTepHaIbl https://m.edsoo.ru/00ad9cb2
101 | Xumus B ceabCKOM 1 bubnuoreka [JOK
xo3stiicTBe. Oprannueckue https://m.edsoo.ru/00ae0d0a
Y MUHEpaJIbHBIC YI0OpCHUS https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
102 ||Cucremaru3anus u 1 bubmorexka 1{OK
000011IeHrEe 3HAHU 110
TeMe https://m.edsoo.ru/7f415916
OBIIEE KOJIMYECTBO 102 4 8
YACOB I10 ITPOI'PAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

* Xumus, 10 xnacce/ I'abpuensn O.C., O01iecTBoO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe obuiectBo «M3aarensctBo «IIpocBenienue»

» Xumus, 10 kiace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKInOHEpHOE 00IIIECTBO
«M3natenscTBO «IIpocBemnieHue»

* Xumus, 11 kmacce/ I'abpuensia O.C., OOGIIECTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO
«IPODA»; AxumonepHoe o6mectBo «M3marenscTtBo «IIpocBemenne»

* Xumus, 10 knacce/ Pynsurtuc I'.E., ®enpnaman @.I'., Akuroneproe obmiectBo «M3marenbcTBo
«IIpocseuenue»

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

1.ABTopckas nporpamma O.C.I'abpuensna, cooTBeTcTBYIOas DenepaabHOMY
lNocynapcTtBeHHOMY 00pa30BaTeILHOMY CTaHIAPTY OCHOBHOTO 001IIero oOpa3oBaHus U
nonyiieHHas MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccutickoit deneparuu (O.C.I"abpuensa
[Iporpamma kypca xumun mjist  10-11ki1accoB 001meo0pa3oBaTeIbHBIX YUPEKICHHUM /
O.C.I'abpuensia.— M.: JIpoda, 2023r.).

2.I'abpuensn O. C., OctpoymoB U. I'. Hactronbhas kaura yunrens. Xumus. 10 K.
Metoanueckoe mocodbue. — M.: [Ipoda, 20231

3. Xumus. 10 xi1.: KonTpoasHbIe 1 ipoBepouHble paboThl K yueOHuKyY O. C. ['abpuensna
«Xumust. 10/ O. C. T'abpuemnsig, [1. H. bepeskun, A. A. Ymakosa u 1p. — M.: JIpoda, 2023 r.

4.T'abpuemnsn O. C., Octpoymos U. I'. Uzyuaem xumuto B 101.: JIunakrndyeckue Marepuaibl. —
M.: bk mmoc, 2023 T.

5.I'abpuensn O. C., Bockob6oitnukosa H. [1. Xumus B Tecrax, 3agayax, ynpaxsaenusx. 10-11 k.
— M.: [Ipoda, 2023 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U
PECYPCbBI CETH UHTEPHET

1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/
5
6
7

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi_spravochnik dly
a_podg/read online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija 8 3/0-41
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http://www.google.com/url?q=http%3A%2F%2Fege.yandex.ru%2Fchemistry%2F&sa=D&sntz=1&usg=AFQjCNEL7zFYB9R634E5tG-5eMfoGBvtDQ
http://www.google.com/url?q=http%3A%2F%2Fchem.reshuege.ru%2F&sa=D&sntz=1&usg=AFQjCNHOdoJXaJzfVuQaquGeDSIDkVDsig
http://www.google.com/url?q=http%3A%2F%2Fpouchu.ru%2F&sa=D&sntz=1&usg=AFQjCNFPyLwMEf8myJTq6vpRX4FqgKx1Dw
http://www.google.com/url?q=http%3A%2F%2Fenprophil.ucoz.ru%2Findex%2Fegeh_alkeny_alkadieny%2F0-358&sa=D&sntz=1&usg=AFQjCNE_j2Ng4TTXTxhJpW3vRBC8V4dF4A
http://www.google.com/url?q=http%3A%2F%2Fximozal.ucoz.ru%2F_ld%2F12%2F1241___4_.pdf&sa=D&sntz=1&usg=AFQjCNEqlhjPAPiJcItD2hQTJu1SelF3Yg
http://www.google.com/url?q=http%3A%2F%2Ffictionbook.ru%2Fauthor%2Fgeorgiyi_isaakovich_lerner%2Fbiologiya_polniyyi_spravochnik_dlya_podg%2Fread_online.html%3Fpage%3D3&sa=D&sntz=1&usg=AFQjCNHkqge6M7Y9Rwgp0Ameocs-QBSNgA
http://www.google.com/url?q=http%3A%2F%2Ffictionbook.ru%2Fauthor%2Fgeorgiyi_isaakovich_lerner%2Fbiologiya_polniyyi_spravochnik_dlya_podg%2Fread_online.html%3Fpage%3D3&sa=D&sntz=1&usg=AFQjCNHkqge6M7Y9Rwgp0Ameocs-QBSNgA
http://www.google.com/url?q=http%3A%2F%2Fwww.zavuch.info%2Fmethodlib%2F134%2F&sa=D&sntz=1&usg=AFQjCNGpgDWWMlXl1mKuUBz3x35oPLRazg
http://www.google.com/url?q=http%3A%2F%2Fkeramikos.ru%2Ftable.php%3Fap%3Dtable1000405&sa=D&sntz=1&usg=AFQjCNGN5cBdsZJjuOTZIA1J5H-3ztGfEQ
http://www.google.com/url?q=http%3A%2F%2Fsikorskaya-olja.narod.ru%2FEGE.htm&sa=D&sntz=1&usg=AFQjCNEB-t0bqsNJhI1ILYnyzLVHl6thqA
http://www.google.com/url?q=http%3A%2F%2Fwww.olimpmgou.narod.ru&sa=D&sntz=1&usg=AFQjCNFCEh0NwnXlFq7y2QP2XldN4w_Svw
http://www.google.com/url?q=http%3A%2F%2Fmirhim.ucoz.ru%2Findex%2Fkhimija_8_3%2F0-41&sa=D&sntz=1&usg=AFQjCNGPhD_GdXD5w7WQT6hAOM2w1b-CUw
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