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IHosicHuTEeIbHAA 3aIIUCKA

PaGouas mporpamma 1o XMMUU Ha YpOBHE CpeAHEro oouiero obpazoBaHus pa3zpaboTaHa
Ha ocHoBe PenepanbHoro 3akoHa oT 29.12.2012 r. Ne 273-®3 «O06 obpa3oBanuu B Poccuiickoit
Odenepanuny, TpeOOBaHMH K pe3ynbTraTaM OCBOeHHMs (enepaibHOM  00Opa3oBaTeIbHOM
nporpamMmbl cpeanero obmero obpazoanusa(@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpa3oBarenbHoM craHaapre COO, ¢ yuérom KoHuenmuu mnpenopaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE MPOTrPAMMBbl, 1 OCHOBHBIX MOJOXKEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuun Ha nepuof no 2025 roxa» (Pacnopspkenue
[TpaButensctBa PD o1 29.05. 2015 1. Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peam3dyeMoe B YCIOBUAX AU(PQPEPCHIUPOBAHHOTO, MPOGUIBLHOTO OOydYeHUs, MPHU3BAHO
oOecrieunTh 00111€00pPa30BaTENIbHYI0O U OOLIEKYJIbTYPHYIO MOJATOTOBKY BBINTYCKHHUKOB IIKOJIBI,
HEOOXOAMMYIO /ISl afanTaliui MX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TaKXe s HPOAOJDKEHHUS OOYy4eHHUs B OpraHu3alMsx HpoecCHOHAIBHOIO 00pa3oBaHuUs, B
KOTOPBIX XUMHUS SIBJISIETCS OTHOM 13 MPUOPUTETHBIX AUCIUILINH.

B nmporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, CoAep KaHusl, pe3yJIbTaTOB 00yueHus: U TpeOOBaHUM K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBHIMOIHIEMBIC
IpOrpamMMoil o XUuMHUM (QyHKIHU:

¢ uHPOPMANMOHHO-METOIMYECKAs, peaNn3anus KOTOPOH oOecreynBaeT MOIyYCHHE
NPEICTaBICHUS O IIETAX, COJCpPKaHWH, OOIIel cTparernu OOydeHHUs, BOCIIUTAHUSA U
pa3BUTHs O0YYAIOLIUXCs CPEACTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

® OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  HpedycMaTpuBaeT  OIpeJlesIeHUE:
NPUHIUIIOB  CTPYKTYPHPOBAHHUS H  TIOCIEIOBAaTEIIbHOCTH HW3YYeHHUs y4eOHOTo
MaTepHuaia, KOJUYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(GOpPMHUPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJS M OIIEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUI oO0ydaromuxcss B paMKax HTOrOBOHM arrectauuud B (opMe eIUHOro
rOCYJapCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Tporpamma a5t yriyOGiI€HHOTO N3yUEHUS] XUMHH:

e yCTaHABIIMBACT MHBAPUAHTHOE MPEAMETHOE CONEpKaHKe, 00s3aTeIbHOE ISl U3YICHUS
B paMKax OTHCNbHBIX  Mpoduied, TMpeaycMaTpUBaeT  paclpelesieHue |
CTPYKTYPHUPOBAaHHUE €ro IO KJIAccaM, OCHOBHBIM COJAEP)KaTEbHBIM JIMHUSAM/paz/iesam
Kypca;

e aéT MpUMEpHOE paclpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOT 0O JIIsl U3Y4eHUs
OTJENBHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPHUIIPEMETHBIX U MEKITPEIMETHBIX CBSI3EH;

e aéT METOIMYECKYI0 MHTEpIpeTaluio Ieneil M 3agay M3ydyeHus IpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0miero o0Opa3oBaHus, COAEPKATENBHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOI 00pa30BaTENbHONW MPOTrpaMMBbl CPEIHEro oduiero oOpa3oBaHUs
(JIMYHOCTHBIX, METAIPEAMETHBIX, IIPEAMETHBIX), @ TAKXKE C Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOYYalolIErocss IO OCBOCHHUIO COJCpKAHUS
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TNpPOrpaMMe IO XHMHU TPEAyCMOTpEHa

MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha ypOBHE OCHOBHOrO 00Imero ooOpa3oBaHus. 3a



npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON MO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTaBIISIIOLIEH collep:kaHus y4eOHOro mpeaMera « XUMUs» 0CTaéTcsl BO3MOXKHOCTH BHIOOpA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpask JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABIEHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnodoxkeHusmMu DPI'OC COO o Ha3zHAayeHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypOBHEH B cucTemMe AuddepeHInpoBaHHOTO 00yUYEHUs Ha
YPOBHE CpeIHEro o0mIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TPEEMCTBEHHOCTH C MOCIHEAYIOLUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHUE TIpeaAMeTa «XUMHUS» OPUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha pacIIUpeHUEe U
yriayOieHne TEOpPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
onpenenéHHbId MPopmIb 00yUeHHs, B TOM YUCIE C NEPCHEKTHBON MOCIETYIOMIETO IMOIydeHHUs
XUMHYECKOro 00pa3oBaHus B opraHu3aiusix rnpodeccuonansHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHOn
00pa3oBaTenbHOIl MPOrpaMMbl CpPEeTHEro OOIIero 00pa30BaHUS HM3YYEHHE MpeaMeTa «XHUMHUS
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00Yy4arOIIUXCH,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHUM, YMEHUN palliOHATH3AINH Y4eOHOTO
Tpyna ¥  O0O0OOMEHHBIX CIMOCOOOB  ACSATEIBHOCTH, WMEIOIIUX  MEXKIMCUUILUIMHAPHBIN,
HAAMPEIMETHBIN XapakTep.

CocraBisitolmiuMu  nipeaMera «XUMHUS» Ha YPOBHE YIIyOJIEHHOrO M3y4YEHHS SIBISIOTCS
yrayOnénnsle Kypeol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTpe/ieNIeHUU TOJIX0J0B K OTOOpPY M CTPYKTYPHON OpraHM3alMd COAEpPXaHHUS 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI noioxeHuss @PI'OC COO o paznnuusx 6a3oBoro u
yriayO0nEHHOTO YPOBHEH U3yUEHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u HeopraHuyeckas
XUMUS» COCTABJIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIuii  00BEM
daxTonoruueckoro mMarepuana. Tak, Ha yriayOn€HHOM ypoBHE M3y4YeHMs IpeaMmera obecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHus NpeACTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs peakIiuil, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHUYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHHUSIX O CTPOCHUH aTOMa. XUMUYECKask CBA3b OOBACHSIETCS C
TOYKH 3pPEHHS] SHEPreTHYECKUX W3MEHEHUN NMpu e€ o0pa3oBaHUU U pa3pyLICHHH, a TaKXKe C
TOYKHM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUi JOMOIHIETCS
(dbopMUpOBaHKEM IPEACTABICHHUHN 00 ANEKTPOXUMUYECKUX MPOIECCax U EKTPOIIN3€E PacIlIaBOB
U PAcTBOPOB BeEIIECTB. B Kypce opraHMueckod XMMHMHM INpU PACCMOTPEHHH pPEaKLMOHHOMN
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHue BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.

Oco0oe 3HaYeHHe MMEET TO, YTO Ha COJEp)KaHHWEe KYypCOB XUMHUH YIIIyOJIEHHOTO YpOBHS
U3yYeHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapakTep JOMOJHEHUH K o01Iel crucTeMe IpeIMEeTHBIX 3HAHUIT) OKa3bIBAIOT BIHMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TpeAMeTa s KJIacCOB XHUMHUKO-(PH3UYECKOTO
npoduitst 60JBINIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOmmeld XUMUU.
[lpy m3ydeHuM mnpeaMeTa B JAHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl W OSHEPrHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABICHUS O CTPOSCHUH BEILIECTB U IPYToe.



B T0 ke BpeMs B collepiKaHUU MPeAMETa sl KITAaCCOB XUMUKO-OHOIOTHIECKOTO MPOQPUIIS
OonbIIM yAETbHBIN Bec OyleT MMETh OpraHuueckas XuMus. B sTom cimyuae mpenocraBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3aluy KIETKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYpHBIE
KOMITOHEHTHI, KaK JIMIH/bI, OCTKU, YTIEBOJABI, HYKJICHHOBBIE KHCIOTHI U apyrue. [lpu sTom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpPEJCTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIIEHAaYy4HBIX
METOJIOB TIO3HAHUS U OIBITAa MPAKTHYECKOTO MPUMEHEHHUSI HAyYHBIX 3HAHUHA U3ydeHUE TpeaMeTa
«XuMus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SIX C Yy4eOHBIMHU
npeaMeTaMu, BXOISIIIMMHU B COCTaB MPEIMETHBIX o0sacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«Marematuka u uHpopMaTiKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennn ydeOHOTO mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHME OCHOB HAayKHM XHMHH Kak 00JacTd
COBPEMEHHOTO EeCTECTBO3HAHMS, TMPAKTUYECKON MAESITeNTbHOCTH YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3YUYEHMS
mpeaMeTa mpeArnoaraeT peajn3auio Takux enei, Kak:

e (QopmupoBaHuE NPEICTABICHUNA: O MAaTEpPUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABAEMOCTH SIBIICHUI MPHUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAYK U
e Beayleil poiu B 00eCleYeHHH YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEILICHUU
po0JIeM HSKOJIOTMUYECKOM, SHEPreTUYeCKOW W NUIIEBOM OE30IacHOCTH, B Pa3BUTHUU
MEIMIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloB, HOBBIX HWCTOYHUKOB DJHEPTUHU, B
o0ecre4eHn  paluOHAIBLHOTO PUPOAOTIOIH30BAHNS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKKe IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOIIEHHUSI K CBOEMY 3/I0POBbIO U IPUPOJHOM CpeIe;

® OCBOGHHME CHUCTEMbl 3HAHHH, JeXalluX B OCHOBE XHUMHUYECKOW COCTaBJISAIOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAILHBIX TIOHATHH, 3aKOHOB U
TEOpUH XHUMHHU, COBPEMEHHBIX IMPEACTAaBICHHI O CTPOEGHWU BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX
peakuuii, 0 XMMHUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX cHUCTEMaX, 00 0OIIuX
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (QopmupoBaHue y O0OyYarOImIMXCS OCO3HAHHOTO MOHMMAaHMSI BOCTPEOOBAHHOCTH
CUCTEMHBIX XHUMHYCCKHX 3HAHWH IS OOBSCHEHHWS KIIOYEBBIX HACH W MpolemM
COBPEMEHHOW XWUMHUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO peEHIeHHUs] MpoOJieM, CBSA3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHUS, aHalIW3a M OLUEHKH C TO3UIUN IKOJIOTUYECKOU
0€30MacHOCTH MOCEACTBUI ObITOBOM M MPOU3BOJICTBEHHOM JEATEIbHOCTH YeJIOBEKa,
CBSI3aHHOW C XUMHUYECKUM IPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOM
BEIIIECTB;

e yriuyOJeHHe MPEeICTaBICHH O HAyYHBIX METOAAaX TO3HAHUSA, HEOOXOAMMBIX IS
MpPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS! XUMHUECKUX
SBIICHUI, WMEIOIMUX MECTO B TIPUPOJAC, B TIPAKTHYECKOH NEATETBHOCTH W
MMOBCETHEBHOW KU3HU.

B nmnane peanu3zanuu TNEpBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHMA
IIEJIOCTHOM CUCTEMBI CpeHEro oOIiero o0pa3oBaHUs MPH W3YYEHHUH IpeaMeTa «XuMHUs» Ha
yIIyOJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKUE LIETH U 3a]]a4H, KaK:

e BOCIUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTH SIBIICHUH MPUPOABI, YBAXKCHHUS K
MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPETHUYECKHX W MPHUKIAIHBIX HCCIEIOBAHUN B



XUMHUH, POPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHE MOTHBAIMHK K OOYYCHHIO M IO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS 00IIEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIBHBIX HWHTEPECOB, HMHTCIUICKTYAIBHBIX U  TBOPYECKUX
CrocoOHOCTEH 00yJaromuxcsi, GOpMUPOBAHUE y HUX CO3HATEIBHOTO OTHONICHUS K
€caMO0Opa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JESTEIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO IMPHPOIOINOIL30BAHUS, Pa3BUTHE
OKOJIOTMYECKON  KYIbTyphl, NPUOOPETCHHE  ONbITa  OOIIECTBEHHO-TIOJIEC3HOU
9KOJIOTHYECKOH JeITeTbHOCTH.

OO0mee YUCIIO YacoB, MPEIyCMOTPEHHBIX I M3y4eHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).



Conepxanue o0yueHust
10 kaace
Opranuyeckast XuMus

TeopeTnuyeckne 0CHOBbI OPraHMYeCKON XMMMH.

[IpenMer ¥ 3HaUeHHE OPraHUYECKONM XHWMHUH, NPEICTaBICHHE O MHOroo0pasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHUE aTroMma YIJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOHuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAxX
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie U dIeKTpodue.

Teopuss crpoeHust opraHudeckux coeauHeHnit A.M. byriaepoBa u coBpeMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAU€HUE TEOPUU CTPOEHUSI OPraHMYECKUX COEIUHEHUH.
Monekynspusie U cTpyKTypHble (opmynbl. CTpykTypHble (OpMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. M3omepusa. Buuael wu3omepum: CTpyKTypHas,
MPOCTPAHCTBEHHAs. JNEKTpOHHBbIE OJ(PGEKThl B MOJEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe 0 GyHKIIMOHATHHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnyeckas HOMEHKIIATypa OpraHUYecKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenbHo-
BOCCTAHOBUTENIbHBIE PEAKIINH B OPraHUYECKON XUMHUHU.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX INpEBpAllleHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 1O MPEBpAILEHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (IUIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEINIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil ps ankaHoB, obmas GopMyna, HOMEHKIATypa U U30MEpHSL.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, SP -TMOpUIu3alus aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XvMHYeCcKHe CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHUs], N30MEPHU3aLUH, JETUIPUPOBaHUS,
LIUKIU3aluy, THpOJIN3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas GpopmMyna, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MasbIX (IMKJIONPOINAH, HMKIOOyTaH) M OOBIYHBIX (LMKIIONEHTaH,
IUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOTy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, oomas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJl AJIKEHOB, spz-m6pw1p13aum aTOMHBIX opOuTanei
yriepoja, 6- U n-cBsa3u. CTpyKTypHas U TeoMeTpHuueckas (Iuc-Tpanc-) uzomepus. dOusznueckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: pEAKIHUH MPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIO)KEHNE TIpU JBOMHOM CBSA3M, NOJUMEpPHU3AlMU U OKucieHus. lIpaBuno MapkoBHUKOBa.
KauecTtBennble peakiiyy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U IPUMEHEHHUE aJIKeHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymyaupoganuvie). (OCOOCHHOCTH  DJIGKTPOHHOTO CTPOCHHS M XMUMHUYECKUX  CBOMCTB
conpsiKEHHBIX nueHoB, 1,2- u 1,4-npucoenunenue. llomumepusanuss conpsKEHHBIX AMEHOB.
CrniocoOblI oy4eHus ¥ IPUMEHEHNE aJIKaIueHOB.

Anxunbl. 'oMonornyeckuii psi ankuHOB, 00mas Gopmysa, HOMEHKIATYpa U U30MEpHS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKMHOB, SP-THOpUAM3AINS aTOMHBIX



opOutaneit yriaepona. Puznueckue CBOHCTBA AIKWHOB. XWMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLNU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoOb
MOJIy4EHUSI U IPUMEHEHUE AIIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). I'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH3071a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA O€H30Ja M €ro rOMOJIOIOB: pEeaKLuu
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIICHHE TOMOJIoroB Oen3omna. IlpeacraBienne 06 opueHTHPYIOUIEM NEHCTBUU 3aMecTUTeNei
B OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  MOMyYeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIi
yroiib U TPOAYKTHl ero mepepadorku. CriocoObl mepepaOdoTKu HEPTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHA, KaTaTUTHYECKHii), pudopmMuHr, nupoiu3. [Ipoaykrer nepepaboTku HedTH, UX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnyeckas CBA3b MEXAY Pa3IUYHbIMU KJIACCAMH YIJIEBOJIOPO/OB.

DJNEKTPOHHOE CTPOEHUE TaJOreHIIPOM3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amenieHus
rajoreHa Ha TUJIPOKCOTpYIIy, HUTPOrPYIIly, LUAHOTPYIIy, amuHorpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO pacTtBopa Iméinoud. Bsaumopeiictue
JUTAJIOT€HAJIKAHOB C MarHueM M LMHKOM. [IoHsTHE O MeTaioOpraHu4ecKUX COEIUHEHMSX.
Hcnonp30BaHnEe TallOr€HIIPOU3BOJHBIX YIVIEBOJAOPOJIOB B OBITY, TE€XHHKE M TpPU CUHTE3E
OpPraHWYECKHUX BEIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M MX IMPEBpalllCHUN: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakUuit
YIJIEBOJIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
NepMaHraHata Kajius, B3aUMOJCICTBUE alleTWIeHAa ¢ aMMHUAayHbIM pacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHAapYXXCHHE YyIiIepoja W BOJOPOJAa B OPraHMYECKUX BEIIECTBaX,
NOJydeHHUEe ITHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTtb» u
«Yromp», ¢ oOpa3smamMu IUIacCTMAacCc, KaydyKOB U pE3UHBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

IIpenenbHble OnHOATOMHBIE cHUpThl. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja u
staHoisa). ['oMonorudeckuii psija, odmas Gopmysa, n30Mepus, HOMEHKIJIATypa M KJIacCHU(UKAITHSI.
@u3nyecKkue CBOICTBA NPEIENIBHBIX OJHOATOMHBIX CHUPTOB. BomoponHble CBSI3U MEXAy
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUWUd 3aMelIeHMs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPTAHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METaHOja Ha OpraHU3M YelloBeKa.
CriocoObI ostyueHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMEHKIAaTypa U n3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMHUIECKUX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOICTBA: peakUUU 3aMEIICHUs, B3aUMOJICHCTBHE C OPraHMYeCKUMH M HEOPraHMUYECKUMU
KHMCJIOTaMH, KaueCTBEHHAsl pEakiusl Ha MHOroaToMHble cnupthl. [IpencraBnenue o MexaHusme
peakiuii Hyki1eopuIbHOTO 3amenieHus. JleiicTBue Ha opraHu3M uyenoBeka. CrocoObl moTydeHus
Y IPUMEHEHNE MHOTOaTOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIbI, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OEH30IBHOTO Spa.
®usnveckue cpoiicTBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4EeHUS M TpUMEHEHHe (eHoa.
®denondopmanmbaeruaHas cMoJa.



KapOoHUIIBHBIE COCNMHEHHMSI — QIbJCTHUABI M KETOHBl. JJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMooruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MYEeCKue CBOMCTBA aJbJErMI0B M KETOHOB. XUMHUUYECKHE
CBOMCTBAa QIbJIETUJOB M KETOHOB: peakuuu npucoequHeHuss. OKUCICHUE aJbIEeTrHJIOB,
Ka4eCTBEHHBIE peakiuu Ha anbiaeruipl. CrocoObl MONydeHHs W MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. Du3nyeckue CBONCTBA OJHOOCHOBHBIX
npelenbHbIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi 3TepuUKalUU, PEaKIUu C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOU KHUCIOTHL. [loHsTHE
O TPOU3BOJHBIX KAPOOHOBBIX KHUCJIOTaX — CIOXKHBIX 3¢pupax. MHoroobpasue kapOOHOBBIX
KACIOT. OCOOCHHOCTH CBOWCTB HENPENEIbHBIX M apOMAaTHYECKMX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCHUKAPOOHOBBIX KHCHOT. IIpenctaBuTtenu BhICHIUX KapOOHOBBIX
KHUCJIOT: CTE€apUHOBAasA, IMaJbMUTHHOBAsA, OJICMHOBAs, JUHO/IE8As, JUHONEHOBAs KUCIOTHI.
CrniocoOblI oy4eHus U npuMeHeHrne KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upbl. ['omoornueckuii psn, obmas Gopmyna, ©3oMepus ¥ HOMCHKIATYpA.
®u3nuecKkue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KHCIION U IIEJI0YHOU cpee.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKHUPOB: THIPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COJAEPIKAIIUX OCTATKHU HETIPEAETbHBIX )KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
nojucaxapuabl). MoHocaxapuabl: TIIOKO3a, (pPyKTO3a, Talakro3a, pubo3a, Ie30KCUprdo03a.
®dusnueckue CBOWCTBA M HaxoxaeHWe B npupone. dorocuHTe3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTHUEM CHUPTOBBIX M  aNbACTUIAHONW TIpyMN, CIUPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUEe B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBaronie U
HEBOCCTaHaBIMBaroLe aucaxapuiel. ['maponus nucaxapunoB. Haxoxpaenwe B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Pdui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KauyeCTBEHHAsl PEakUus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IEJITIOJI03bl: THAPOIIN3, MOTydeHHE 3(PpUpOB LEeT0a03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).

OKCepuMEHTaIbHbIE METOJbl M3YyYEHUS BELIECTB U HUX IMPEBPALICHHUI: pacTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHCIEHHME ATHIIOBOTO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTa
JUXPOMATOM KaJiusi (BO3MOXHO HUCIIOJIB30BAaHHUE BHIEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpoxkcunom meau(ll)), peakus rmunepuna
¢ ruapokcunom meau(ll), XxumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/IeiicTBHE
pacTBopa T0Ko3bl ¢ THapokcuaoMm meau(ll), B3ammonmelicTBie Kpaxmana ¢ MOJIOM, PEIICHHE
HKCIEPUMEHTAIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHonb», «KapboHoBbie KUCTOTHI. ClIOKHbIE
(uphI».

A3oTcoaep:xanie OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHu4eckue Tpou3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
annpaTHUecKue U apoMaTUYeCKHe; MepBUYHbIC, BTOPUYHbIC U TpeTHuHble. CTPOCHUE MOJIEKYI,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHUMHYECKOE CBOMCTBA
ann(paTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBUE MEPBUUHBIX
aMUHOB C a30TUCTON KUCI0TON. CONM aJIKWIaMMOHMS.

AHUIMH — IpeICTaBUTENIb AMUHOB apoMatndeckoro psaa. CTpoeHue aHwinHa. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKkyje aHuinHa. OCOOEHHOCTH XMMUYECKUX CBOWCTB aHUIIMHA.



KavectBennsle peakuun Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE amu(aTUYecKUX
amuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH3071A.

Amunokucnotrel. Homenknatypa wu  u3zomepusi. OrtaenbHble NPEICTABUTENU  O-
aMUHOKMCIIOT: TJIMUMH, aJlaHuH. PU3nYecKrne CBOMCTBA aMUHOKHCIIOT. XMMHYECKUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
o0Opa3oBaHHe NENTUAHON CBsA3H. buonornyeckoe 3HaueHre aMHUHOKHUCIOT. CHHTE3 U TUIPOIIN3
HENTUI0B.

benku kak npupoansle mnonumepsl. llepBuuHas, BTOpUYHAs M TPETUYHAS CTPYKTypa
0enkoB. XMMHUYECKHUE CBOMCTBA OCJIKOB: THIIPOJIN3, ACHATypalus, KaueCTBEHHBIC PEaKIUH Ha
OenKH.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pacTBOpEHHE
0enKkoB B BoOJIe, JeHATypalusi OEIKOB MPH HAarpeBaHUU, I[BETHbIE PEaKIMU Ha OENKH, pelIeHue
HKCIEPUMEHTAIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHne OPraHMYECKUX COCIUHEHUI.

BbicokomoiieKy IsipHbIE COeIUHEHHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEHSAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — OJIMMEPU3ALIUS U MOJTUKOHAECHCALUA.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, MIOJIMIIPOIUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIMCTUPOII, MOJIMMETUIIMETAKpHUIIAT, MOJINKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIOMOK, LIEPCTh, IIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TedaoH, KeBlap, HIEKTPONPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBPAILEHUI: 03HAKOMIIEHUE C
oOpa3liaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, Kay4dyKoB, pELIEHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHuE MIIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekyIsipHOH (opMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeuHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJHYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUU WU/WUIN UCXOIHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (GOpMYIIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB MJHM CIIOCOOOB MOJIYYECHHMS,
oTpezieNieHue JI0JIM BBIXOa MPOIyKTa peaklUy OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeamMeTHbIE CBS3N.

Peanu3anus MeXINpeaMETHBIX CBS3€M NPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUM, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOme ecTecTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHUE, HAy4HBIH (pakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKanus, HaOII0JeHHe, HW3MEepeHHUe, SKCIEPUMEHT, MOJIElNb,
MOJIETTUPOBAHUE.

®dusuKa: maTrepusi, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa, IHEPreTUUYECKHIl
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

buonorus: xnerka, opraHu3M, 3kocuctema, omochepa, MeTabonIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETEPOTPO(HBIA THUIT TUTaHUA, OpoXeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTJIEBOBI, XKUPHI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAeMble, TOTLIUBO.



TexHomorus: MUIICBBIC NPOAYKTEI, OCHOBBI pAllMOHAJIBHOI'O MMUTAHUA, MOIOIIIUC CPCACTBA,
MaTe€pHralibl U3 NCKYCCTBCHHBIX U CUHTCTUUYCCKHUX BOJIOKOH.

11 KJIACC

O0masi 1 HeOpraHuyeckKasi XuMMsi

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sJiep. XUMHUUECKUN AeMeHT. M3otonbl. CTpoeHUEe IEKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opourtanmu. Kinaccudukammss XMMAYECKHX 3JeMeHTOB (S-, pP-, d-, f-anmementsi). Pactpenencuue
DJIGKTPOHOB TI0O aTOMHBIM OpOUTAISIM. DJIEKTPOHHBIE KOHQUTYpAIlMH AaTOMOB JJIEMEHTOB
MEePBOTO—YETBEPTOTO IMEPUOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHUHU, JJICKTPOHHBIC
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

Ilepuonnueckuit 3akoH u Ilepuonuueckas cucteMa Xumudeckux i3yemeHToB JI.U.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpHEW CTPOEHUsS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TPOCTBHIX M CIOXHBIX BEIIECTB MO TpyIIaM H
nepuojaM. 3HaueHue nepuoauueckoro 3akona /.M. Menpaeneena.

Xumudeckas CBsI3b. BHABI XMMHUYECKOI CBS3M. KOBaJICHTHAs, MOHHAS, METaJNIMUSCKas.
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHON CBS3U: OOMEHHBIM M JIOHOPHO-AKIIENITOPHBIA. DHEPTHUs
U juyiiHa cBs3u. [lonsipHOCTD, HANIPABIEHHOCTh U HACKIIIAEMOCTh KOBAJIGHTHOM CBsi3U. KpatHbie
cBs3u. Bogopoanas cBsizb. MeXMONEKYISIpHbIE B3aUMOACHCTBUS.

BasieHTHOCTP W BaJleHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYpHI
MOJIEKYJI C UX T€OMETPUUYECKHM CTPOEHUEM (Ha MPUMEpPE COCAMHEHUU AIIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBaTeNb, JUTAH/Abl. 3HAYCHHWE KOMIUIEKCHBIX coenuHeHud. [loHsitue o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MOJEKyIsSipHOTO M HEMOJEKYJSIPHOTO CTPOEHUS. THIBI KPUCTALITUYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitne o nucnepcHbIx cuctemax. Mictuanbie pacTtBopsl. [IpencraBienne 0 KOJUTOMAHBIX
pactBopax. CrmocoObl BbIpaXKeHHs] KOHIICHTpAIIMM pPAacTBOPOB: MaccoBas JOJs BelIecTBa B
pacTtBope, MOJspHas ~ KOHIEHTpanus. HachlllleHHble W HEHACHIIICHHBIE  PACTBOPHI,
pacTBopuMOcCTb. Kpucraninoruaparsi.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEHICCTB. TpHUBHATBHBIC HA3BAHHS
OT/IENIbHBIX MPECTABUTENEH HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMHUeCKUX peakliii B HEOPraHU4eCKONW U OpraHMYecKoil XUMHUHU. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peaknmsax. TenmoBsie 3QPEKTH XUMHUESCKUX peakiuil. TepMoXuMHUYecKue ypaBHEHUSI.

CKOpOCTh XUMHUYECKOW PeaKINy, €€ 3aBUCUMOCTh OT Pa3IMuHbIX QakTopoB. ['oMoreHHBIC
U TeTeporeHHbIe peakiuu. KaTtanmus u kaTanm3aTopsl.

OOpatumble ©  HeoOpaTHMbIE peaknud. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIONIME HAa TIOJOKCHHE XWMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJIEHUE M KOHLEHTpAlMu BEIECTB, y4acTBYIOLIMX B peakuuu. [lpunuun Jle
[llatense.

OnekrponuTtnueckas aucconuanus. CuipHble W cladble  2eKTponuThl. CTeneHb
nucconuranuu. Cpena BOAHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalbHas, IiesoyHad. BomopoaHsiil
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiuu nonnoro ooMeHa.

OKUCIUTENbHO-BOCCTAaHOBUTEINIbHBIE peakiuu. CreneHb OkuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHUS W BOCCTAaHOBJICHHUS. BaXHEWIIME OKUCIUTEIH U
BOCCTAHOBHUTEIN. METO1 2JIEKTPOHHOTO OajlaHca. DIIEKTPOJIN3 PACTBOPOB U PACTIABOB BEIICCTB.



OKCHEpUMEHTAJILHBIE METOJbl M3YYEHHUsl BEIIECTB M HUX NPEBPALICHUNA: pa3lIoKEHHE
NEepOKCHUa BOJOpOJa B MPUCYTCTBUU KaTallM3aToOpa, MOJENIU KPHUCTAJUIMYECKUX PEIIETOK,
IOPOBEICHUE pEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepmoanueckoil cucreMe XuMUYecKHx 3yeMmeHtos [I.M.
MenpeneeBa M OCOOCHHOCTH CTPOCHHMSI HMX aToMoB. DU3NYECKHE CBOICTBA HEMETAaJUIOB.
AJTOTpOnUs HEMETAJUIOB (Ha MIpUMepe KUCIOPoia, cepbl, hocdopa u yriaeposa).

Bopopon. Ilonyuenue, gusnyeckue U XMMUYECKHE CBOWCTBA: PEaKIMU C METAUIAaMU U
HeMeTaJlllaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ napubl. TOMINBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYecKue U XUMHYECKUe
cBoiicTBa. ['asioreHoBOOpObl. BakHelme KHUCIOPOACOAEPKAUE COCIMHEHUS TaJOT€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajdoreHoB. [I[puMeHeHne rajioreHoB u
MX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia U o30Ha. Oxcuabl U
MEPOKCHU/IBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (U3MYCCKHE W XHUMHYCCKHE
cpoiictBa. CepoBogopon, cynbpuasl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KACTIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOW KHCIOTHL. I[IpuMeHeHHWEe cepbl U €&
COEeIMHEHUI.

A3zor. Haxoxpaenwe B TpHUPOJE, CHOCOOBI MOJMy4YeHHUs, (PU3NUYECKHME W XUMHYECKUE
cBoiictBa. AMMMaK, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAss KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOW KUCHOTHL. [IprMeHeHue a30Ta M ero coeauHEHHil. A30THbBIC
yIoOpeHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHYECKHUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciora U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXAeHHE B MpHUpPoJE. AJUIOTPOIHbIE Moaudukanuu. dusnueckue Hu
XMMHYECKUE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronabHas Kuciora U e€ cold. AKTUBUPOBAHHBIM yroib, ajcopOLMs.
O®ymiepeHsl, rpadeH, yriaepoiHble HaHOTPYOkH. IlpuMeHeHuMe MpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COeAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (uU3nueckue M XUMHUYECKHe
coiicTBa. Okcup kpemuusi(1V), kpemHueBast KMcnoTa, CUIMKaThl. [IpuMeHeHne KpeMHUs U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHe, BUbI CTEKJIA.

[Tonoxenue meramioB B [leproguueckoil cucteMe XUMHUYECKUX 31eMeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAIJIOB.

DNEeKTPOXUMUYECKUN Pl HanmpsDKeHUH MeTauioB.  OOmme CcrnocoObl  TONYYCHHS
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAILTYPIHUs, IeKTpoMeTamutyprus. Ilonarue o kopposun
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MeTauioB |A-rpynmnel Ilepuoaudeckoil cUCTEMBl XMMHUYECKHX
anemMeHTOB. Hatpuit u xanuii: monydenue, pu3ndecKkrue U XUMHUYECKHE CBOMCTBA, MIPUMCHECHHE
IIPOCTBIX BEIIECTB U UX COETUHEHUI.

O6mas xapakrepuctuka MetauioB |IA-rpynmer [leprogmdeckoil cuCTEMbl XMMHUYECKUX
BIIEMEHTOB. Maruuii W KajblMid: TMoJNydyeHue, (U3NYECKHe W XHMHUYECKHE CBOMCTBa,
MIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHu. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.



AmoMuHUHR: TIoNydeHue, GU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElIeCTBA M €ro coeAMHEHUU. AMGOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJOMHUHUS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mass xapakTepucTuka MeTauioB mnoOouHbix mnoarpymnmn (b-rpynm) Ilepuomuueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA Xpoma U ero coeaAuHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMeHEHNE Xpoma.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxuenmue
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKUCJIUTEIbHbIE CBOMCTBA.

Pu3nuecKue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAnHeHUu. OKCUIbl, TUAPOKCUIBI U
conm xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusznyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenue
MEJIA U €€ COCTMHEHU.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AMGOTEpHBIE CBOICTBA OKCUAA
Y THAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKA U ero COeAMHEHUH.

OKCIIEpPUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M MX MPEBPALLCHHUI: H3ydeHUE
00pa3IoB HEMETAJJIOB, TOpeHHe cephl, ocdopa, xene3a, MarHus B KHUCIOPOZAC, H3yUCHUE
KOJUIeKUMU «MeTamibl W CIUIaBbl», B3aWMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCIJIOT U IIEJI0Yel, KAUeCTBEHHbIE PEaKMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa M KAaTHOHBI METAIIJIOB, B3aUMOJICUCTBUE THAPOKCHUIOB aTIOMHHHS U IIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaM «['anoreHsi»,
«Cepa u e€ coeAMHEHUs», «A30T U Pochop U UX COeAUHEHUD», «MeTaulbl TJIaBHBIX MOATPYIID,
«MeTtannbl MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNMN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAayYHBIX
METO/JaX TI0O3HaHMsI ¥ METOJOJIOTMM HAay4yHOTO wuccienoBanus. HaydHble NpUHIMIBI
OpTraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIITIEHHBIE CTOCOOBI MOMYyUYEHHUsT BaKHEHIIINX
BEIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMeblITieHHbIe
CIoCcoObI MOMYYSHHsS] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTus. Poib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi M 300pOoBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucCnonb30BaHUA
JIEKapCTBEHHBIX MpemapaToB. PoJib XUMUU B pa3BUTHU MEIUITUHBI.

XVMUs TIUIIA: OCHOBHBIE KOMITOHEHTHI, UIIIEBbIE 100aBKu. Ponbk XxuMuu B o0ecrieueHnun
MMHUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBunma GezomacHOro
WCITOJIb30BaHUS MPEnapaToB OBITOBOW XMMHUHU B TIOBCETHEBHOM KU3HH.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHUAaIbl (IIEMEHT, OETOH).

XuMHus B CEBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAIbHBIC yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuka. MaTtepuaiibl
JUTS DJIeKTpoHUKH. HaHoTexHOMOTHH.

Pacuérnsie 3a1aun.

Pacuérel: mMacchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMaA, KOMMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUM, €CIIM OJHO W3 BEIIECTB HMMEET NpPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTAa PEaKIMH, €CId OJHO M3 BEIIECTB JAHO B BHJIE PacTBOpa C
onpeAes€HHOM MacCOBOM MOJEW pacTBOPEHHOIO BEHIECTBA, MACCOBOWM JOJIM W MOJISIPHOM
KOHIIGHTpAllM BEIECTBA B PacTBOpPE, JOJU BbIXOJA MPOAYKTa PEaKUUU OT TEOPETHUECKHU
BO3MOKHOTO.



MexnpeamMeTHbIE CBS3H.

Peanuzaius MeXIpeIMETHBIX CBS3EH MPH W3YyYEHHH OOIIEH U HeOpraHMYeCcKOil XMMUU B
11 xmacce OoCyIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHSTUN, IPUHATHIX B OTJIEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHajlu3, CHUHTE3, KIacCUpUKalus, MEePUOJUYHOCTb, HAOIIOJCHHe, H3MEPEHUE,
AKCIIEPUMEHT, MO/IE]Tb, MOJICTTUPOBAHUE.

Ouzuka: marepusi, MUKPOMHUP, MAKpPOMHUp, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOAKTHBHOCTh, MOJIEKYJIa, YHEPreTUYECCKHA YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIeCTBA, WJCAIbHBIA ra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
U3MEpEHUS, CKOPOCTh, JHEPT U, Macca.

buonorus: kierka, opraHusM, OJKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- H
MHUKPOSJIEMEHTBI, OCJIKU, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOITAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CCJIbCKOXO3SUCTBEHHOE TIPOU3BOJICTBO, TIHMINEBas IPOMBIINUICHHOCTh, (apMareBTHIecKast
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTEPHAJIOB, dJICKTPOHHAS IPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



I[lnannpyemMble pe3yibTaThl OCBOCHHSI POrPaMMbI 110 XMMHUH HA YIJIy0OJIeCHHOM YPOBHeE
cpeaHero o01ero o0pazoBaHus

JInyHoCTHBIE pe3yJIbTaThI

B cooTBeTCTBMM C CHCTEMHO-IEATEILHOCTHBIM TIOJIXOJIOM B CTPYKTYpE JHYHOCTHBIX
pe3ylbTaTOB OCBOCHHUS TpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooOmero oobpazoBaHUs
BBIJICJICHBI CJICIYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYaAIONMMUCS POCCUHUCKON T'paXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BHTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEICICHHIO;
HaJM4Yhe MOTHBAllMM K  OOYYCHHIO; TOTOBHOCTH W  CIIOCOOHOCTh  OOYyYarOIIUXCs
PYKOBOJICTBOBATBCS TPUHSATHIMA B OOIIECTBE MpaBHJIAMH W HOPMAMH TIOBEJCHUS; HATUYHC
MIPaBOCO3HAHUS, PKOJIOTUYECKON KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh ILIEJIM U CTPOUTH KU3HCHHBIC
IIJIAHBL.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITa MTO3HABATEIFHON W TIPAKTHUYECKOUN JNEATEILHOCTH 00YUYaAIONUXCS B MPOIIECCe pean3auu
00pa3zoBaTeNbHON ACATEIBHOCTH.

JIM9HOCTHBIE PE3yJIbTAThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOopMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOM JNesTeNbHOCTH 00yUYaIoMXCcs B MPOIecce peann3aun
00pa30BaTeNLHON IEATEITBHOCTH, B TOM YHCIIC B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HAHUS O0YYarOMIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00s3aHHOCTEH, YBAXKCHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEJICTABICHUST O COITMAIBHBIX HOPMax M TPaBHJIaX MEXIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JCSITEILHOCTH TIPU CO3JIaHUU YICOHBIX IMPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
MIPU aHAJIKM3€E Pa3IMYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEYECTBEHHOU
XVMUH,

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPHUIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh PEe3yIbTAaT JJIUTCIbHBIX HAOIIOACHHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MMPAKTHKOB;

WHTEpeca W TI03HABATCIbHBIX MOTHBOB B TIOJIYICHHH | TOCICAYIOMIEM aHAIu3e
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallid, CBS3aHHBIE C XHWMHYCCKUMH SIBICHUSAMH, U
NPUHUMATh OCO3HAHHBIE PEIIEeHUS, OPUEHTHPYICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJACHHE W TOCTYINKH CBOMX TOBAapHUINEH C MO3HUIUN
HPABCTBEHHBIX M ITPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHH ITOCTYITKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHUMaHHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOIOIeHHsT TpaBWJI O€30MacHOTO OOpaIIeHHUs] C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;



OCO3HAHMSI IOCIEACTBUI M HEMPUATHS BPEAHBIX MHPUBBIUEK (YNOTpeOJeHUs AIKOTOJ,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BOCIMTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUYECKOM U APYTUX BUAAX AESITEIBbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B pEIICHUHM NPAKTUYECKUX 3a7Ja4 COLMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MpodeccHil pa3NuyHOro poja, B TOM 4YHCIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)K€HUS K TPYLY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHON TPAeKTOPHH OOpa30BaHMA,
Oynymeil mpodeccuu U peaan3auu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 001IeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPO/IE KaK UCTOYHHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATBHOU CpeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAaHUS JTOCTUKEHUIN XUMUM ISl PEILIEHUS] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AaKTUBHOI'O HENPHUATHS NEHCTBUI, NPUHOCSIIMX BpEel OKpYXarolled HmpupoIHOM cpene,
YMEHHsI MPOTHO3UPOBATH HEOIArONpUSATHBIC HKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHON M COIIMAJIbHOMN MPaKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKu U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAHUS CHEINU(PUKA XMMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/JaHUHU LIEJIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MHUpE KaKk O €IMHCTBE NPHUPOJAbI U YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peLeHnH pobIIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMUMHM JJIs COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPABJICHHOCTH M Ba)XKHOM POJIM B CO3/IaHUU HOBOW 0aszbl MaTepualbHON
KYJIBbTYpBbI, B pEHIEHUH III00ANBHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHU MEIMIIMHBL,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPy/Aa U SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTeCTBEHHO-HAYYHOH TPAMOTHOCTH: TOHHUMaHMsI CYIIHOCTH METOJIOB IIO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS JJIS
aHaM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOIIEro MHpa M MPOUCXOISAMIMX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO MCIIOIb30BATh XMMUYECKHUE 3HAHUS ISl PELICHUs TPoOIeM
B PEAIbHBIX KU3HEHHBIX CUTYALIHSIX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMU;



UHTEpeca K OCOOCHHOCTSM Tpylda B pPa3NUYHBIX chepax mnpodeccHnoHaATHHON
JeATEIILHOCTH.

MertanpeameTrHblie pe3yJibTaThbl

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHus BKIKOYAIOT:

3HAYUMBbIC JUII (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOlIEeHAYYHbIE IOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTUs, SIBJICHUE, MPOIECcC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
peryisTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ HUCIOJIBb30BaTh  OCBOCHHBIC  MEKIMCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4YeOHBIC NEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIbHOM MTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU y4E€OHBIMHU
MI03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBHUSIMH.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS

1) 6a3oBble JIOTHYeCKHeE AeCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBAaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsaTh LENu JeATEeIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU HX JOCTUKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOIO MBILUIEHUS: BBIICIATh
XapaKTCPHBIC TIPHU3HAKU HOHATHI WU YCTaHaBJIMBaTb WX B3aWUMOCBA3b, HWCIOJb30BATH
COOTBETCTBYIOIINE OHATUS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUIA;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJId KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHaBIUBATh IPUUYMHHO-CIIEACTBEHHBIE CBSA3M MEXIY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCyKIEHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTh B TIPOIECCE MO3HAHUS HCIONIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJIeNIH, TTPe00Pa30BhIBATh MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUH 3HAK (CUMBOJI) DJIEMEHTA,
xuMudeckas (GopMyna, ypaBHEHHE XHUMHUYECKON pEakiuu — TpU pEIIeHUd Y4eOHBIX
IMMO3HABATCIBHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHHUA
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHi.

2) 0a30BbIe HCCJIEN0BATEIbCKUE 1eHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEaKIIMii;

dbopMyIUpOBaTh IENM W 3aJa4d  HWCCJICIOBAHHS, MCIOJb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JU1s1 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BJIaACTb HABBIKAMU CAMOCTOATCIIBHOTO IIJIAHUPOBAHUA W MTPOBCACHUA YUCHUUCCKHX
SKCTIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOMIOAATh 32 XOJOM TPOIECCa, CAMOCTOSITEIIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTb O0OOOLICHHS U BBIBOJBl OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOCITAHHON
pabore;



npuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIEAOBATENLCKOM M TPOEKTHOH JeATENbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/IOB ITO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAaLUU (HAYYHO-TIOMYJISIpHAsS
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3JIMYHBIX BHUAOB U (OPM MpencTaBlICHUs, KPUTHYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTHUBOPEUMBOCTH;

dopMynHupoBaTh 3ampoChl M MPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OOXOAUMOM Ul BBIIOJIHEHHSI yU€OHBIX 3aau ONPeeEHHOIO THIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (POpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIONIb30BaTh HAYYHBIA SI3BIK B KA4eCTBE CpEACTBA TNpPU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((QU3MUYecKue W MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUaTYpbl, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISTHOCTH.

KoMMmyHHKaTHBHBIE YHUBepCaAJIbHbIC y4eOHbIe 1eliCTBUA:

3aJ1aBaTh BONPOCHI 10 CYLIECTBY 00CYKIa€MOM T€MBbI B XOZI€ JMajora U/Uin JUCKYCCHH,
BBICKA3bIBAaTh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOM MPCAJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHU A
IIPEI0KEHHON 3a1a4H;

BBICTYIIATH C HpCSCHTaHI/IefI PE3YIbTATOB MMO3HaBATEIILHOM ACATCIIBHOCTH, IMOJIYYCHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3aluu y4eOHOro MpoekTa, M (HOpMyaHpoOBaTh BBIBOJBI MO pe3yjibTaTaM NPOBEAEHHBIX
HCCJIEIOBAaHUM IMyTEM COTJIACOBaHMSI MO3ULIUI B XOZ€ 00CYX/I€HN 1 OOMEHA MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JEATEIbHOCTB,
onpenenss €€ eI W 33aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 UX pelIeHUs: C yYETOM MOTyYeHUs! HOBBIX 3HAHUI 0
BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

IIpeaMeTHbIe pe3ybTaThl

[IpenMeTHBIE pe3yNbTaThl OCBOEHUS MPOTPAMMEBI MO XUMHUU Ha YrIyOIEHHOM YpPOBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUs BKIIOUAIOT crenuuyecKkue s y4eOHOro mpeaMera
«XuUMHS» HaydHbIE 3HAHUS, YMEHHS U CIHOCOOBI JIEHCTBUU MO OCBOEHUIO, WUHTEPIPETAINH U
HpeO6p330BaHI/IIO 3HaHI/II>'I, BUBI ACATCIBHOCTH IO IMOJTYUYCHUIO HOBOI'O 3HAHUA U IIPUMCHCHUIO
3HAaHWA B Pa3MUYHBIX YYEOHBIX CUTYyallUiX, & TaKKe€ B PEATbHBIX J>KU3HEHHBIX CUTYaIIHAX,
CBSI3aHHBIX C XUMHEH. B mporpamme Mo XMMHH NPEIMETHBIC PE3yJbTaThl MPEACTABICHBI 110
roaM U3y4YCHUHA.

10 KITIACC
[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUsD OTPaXkKaroT:
c(OPMUPOBAHHOCTh TMPEACTABICHHUI: O MECTe W 3HAYCHHU OPTaHUYECKOW XHMHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ pOoJIM B 00eCleueHUN YCTONYMBOIO pa3BUTHSI YEJIOBEUECTBA B



peleHn: Mpo0JIeM SKOJIOTHYECKOM, SHEPreTHYeCKOH M MUINEBOW 0e30MacHOCTH, B Pa3BUTHU
MEAMIIMHBI, CO3JaHUH HOBBIX MAaTE€pPHAIOB, HOBBIX MCTOYHHUKOB HHEPrUH, B OOECIEUECHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BAHMS, B (POPMUPOBAHIH MHPOBO33PEHUS U OOLICH KyIbTYpHI
YelloBeKa, a TakKe DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJIATrarollne
MOHATHA — XHUMHYECKHH BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 000JI0YKa aroma, S-, p-, d-
aTOMHBIE OpOUTAJIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHHUS aTOMa, TMOpUIM3alUsi aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPULATENBHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEJeT,
(GyHKUIMOHANBHAS TPYINA, paguKal, CTPYKTypHbIe (GopMyibl (pa3BEpHYTHIE, COKpallEHHBIE,
CKEJICTHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTpaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
U30MEPBI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpraHUYECKHUE COCIMHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuid 3akon . M. MenneneeBa, Teopusi CTpPOCHUSA
oprannueckux BemecTB A. M. bByrnepoBa, 3aKOH COXpaHEHHsT MacChl BEIECTB, 3aKOH
COXpaHEHMsSI U IMPEBpALICHMs] DSHEPTUUM NPU XUMHYECKHX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXkKAlllue B OCHOBE MMOHUMAaHUS
IPUYMHHOCTY UM CHCTEMHOCTH XUMHYECKHMX SBJICHMH; IpEACTAaBICHUS O MEXaHHU3Max
XUMHYECKHX pEeaklUui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSX HX
IPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MoJIeKylaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dekTr, opueHTaHnThl | 1 Il poxa); dakrosornueckne CBEACHHS O CBOWMCTBAX,
CoCTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLIMX HAayYHBIX MPUHIMIAX XMMHUYECKOTIO
IIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, TepepadoTKu HeTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE IPU3HAKY MOHATHH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU OMMCAHUN COCTaBa, CTPOEHUS U
CBOMCTB OPraHN4YECKUX COECIMHEHU;

c(OpMUPOBAHHOCTh YMEHUH:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTABIEHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHNYECKUX BELIECTB;

COCTaBIATh ypPaBHEHUS XHMHUYECKHX pEaKUMH M  pacKpplBaTb HX  CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUIl IMOCPEJCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO
OamaHca AITHX peaklUWd, peakiuil HOHHOro OOMEHa MyTEM COCTaBJICHUS HX IOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

M3rOTaBIMBAaTh MOJEIM MOJIEKY] OpPraHMYECKUX BEIIECTB U1 MJUIIOCTPAlMM  HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAJICKHOCTD U3YUYEHHBIX OPraHUYECKHX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KJIacCy/TpyIIe COeTMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarndeckoit HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUISL  OTAETBHBIX TPEJCTaBUTENe OpPraHWYeCKUX BELIECTB (STUJICH, aleTWIEeH, TOIYOJl,
[JIMLIEPUH, STUWICHTIUKOIb, (eHos, (OpMaIbIETHA, AaleTalabJerus, aleToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJEHMHOBAs, MaJIbMHTUHOBAs KHCJIOTHI, TJIMIUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIIUH, TUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U JPYyTHE);

c(OpMUPOBAHHOCTh YMEHHs ONPEAENATh BHUJ XUMHUYECKOM CBS3M B OPraHUYECKHX
COEIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemectB A. M. bytiepoBa [isi 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHE, (PHU3UUECKUE U

XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3InYHbIX KIAaCCOB OPTaHUYECKUX BEIIECTB:



QIKaHOB, IHUKIIOAIKAHOB, AJIKCHOB, AJKAJMCHOB, AJIKHHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJIbJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, AMUHOKHUCJIOT, OCTTKOB, YTIIEBOAOB (MOHO-, IU- U MOJIHCAXAPHUIIOB),
WUTIOCTPUPOBATh T'€HETUYECKYI0 CBA3b MEXAY HUMH YPaBHEHHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINIA ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (DOPMYIL;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXkJAaTh Ha KOHKPETHBIX MpPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpPraHWYECKHX COSAMHEHHA OT KPAaTHOCTH M THUIIA
KOBAJICHTHOM CBSI3U (0- U T-CBSA3M), B3AUMHOT'O BJIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKH YTICBOIOPOIHOTO CBHIPBS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB NEPEepadOTKH;

c(OpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAOJIOJICHUH, W3MEPEHUH, MOJCIHPOBAHUH, OKCIEPUMEHTE (pPeaJbHOM U
MBICICHHOM) ¥ YMEHUS IPUMEHSATDH 3TH 3HAHMUSI,

c()OPMUPOBAHHOCTh ~ YMCHHSI TPUMCHSATH OCHOBHBIC  OINEPAMA  MBICITHTEIHLHOU
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATH3aIUI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — JIJIsl M3YUCHUSI CBOMCTB BEIIESCTB M XUMUICCKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMU U
MPEICTABICHUSIMA JPYTHX E€CTECTBCHHO-HAYYHBIX IPEJAMETOB It 0ojiee  OCO3HAHHOTO
MOHMMAaHHUS CYITHOCTH MaTepUaTbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO
OpPTaHWYECKON XUMHUU IJisi OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHUM, UMEIONTNX €CTECTBECHHO-
HAYYHYIO IPUPOY;

c()OPMUPOBAHHOCTh YMCHHI: TPOBOAHWTH PACYETHl MO XHUMHUYSCKAM QopMmyiaaM U
YpaBHEHUSAM XHMUYECKUX PEAKIM C UCHONb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMYCCTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUIO XMUMUYECKOW (HhOpPMYIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSIM
XUMHUYECKHX JJIEMEHTOB, ITPOTyKTaM CTOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3UIIUN
IKOJIOTHYECKON OE€30MacHOCTH TOCIEACTBHSI OBITOBOM ¥ TPOW3BOJCTBCHHOW JIEATEIHHOCTH
YeNOBEeKa, CBSI3aHHOW C MepepaOdOTKON BEIIEeCTB, HCIIOJIb30BaTh IMOJYYEHHbIE 3HAHUS IS
MPUHSITHS TPAMOTHBIX PEIICHUN TIPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XMMHUCH;

c(hOpMUPOBAHHOCTh YMEHHUU: CaMOCTOSITENIBHO TUIAHMPOBATh M MPOBOJUTH XHUMHUECKUN
IKCIIEPUMEHT (TIOJTydeHUE W H3yUeHUE CBOMCTB OPraHUYECKUX BEUIECTB, KAUeCTBEHHBIC PEAKITUU
VIIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOJEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pelleHrne SKCIEPUMEHTANBHBIX 3aJad 10 PACIIO3HABAHWIO OPTraHUYECKHX BEIIECTB) C
coONIoficHHEeM TMpaBWJI 0E30MacHOTO OOpallieHUsT C BelmecTBAaMHU U J1aOOpaTOPHBIM
o0OopymoBanueM, (GOpPMYyIUPOBATH IIEJIb HCCIICIOBAHUS, IMPEACTABIATh B Pa3INIHON (dopMme
pe3yNbTaThl IKCIIEPUMEHTA, aHAIM3UPOBATH 1 OIICHUBATH UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUH:

coONroAaTh MpaBWJIa DKOJOTUYECKU IIENIECOOO0pPa3HOrO TOBEAEHUS B OBITY M TPYIOBOU
JESATSIIBHOCTH B IIENIIX COXPAHEHUS CBOETO 3JI0POBBS, OKPYXAIOMICH MPHPOJHON Cpelbl U
JIOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OITACHOCTh TOKCHUYECKOTO JCHCTBHS HAa JKUBBIC OPraHU3MBI OMPEISIIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMas cMbIch noka3atens [11K;

AHAIM3UPOBATh  1EI€COO0Pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKWX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOH3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMAIlMK B PA3IMYHBIX HCTOYHUKAX (HaydyHas W ydeOHO-HAy4dHasl JUTEepaTypa, CpelacTBa
MaccoBoi uHGpopMmanuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYIO
uHpopMaLrio, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABJICHHOW y4eOHOM
3aJa4en.



11 KUIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYecKas XUMUS)
OTpaXKaroT:

c(OpPMUPOBAHHOCTH MPEJICTABICHUIA: O MATEPUAIILHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HAaBa€MOCTHU SIBJICHUI MPUPOIbI, O MECTE U 3HAYCHHH XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK ¥ ¢€ poJIi B 0OECIICUCHUH YCTOWYUBOTO PAa3BUTHS, B PEUICHUH MPOOJIEM KOJIOTUUYECKOM,
SHEPreTUYeCKOM W TMUIIEeBOM Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUEHWH  PAMOHAIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYypbl UeJIOBEKa, a TAKKe
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHOMN CpPE/Ie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
MOHATHUS — XUMHYECKHUH 3JIEMEHT, aTOM, sIIPO aTOMa, U30TOIIbI, JIEKTPOHHAs1 000J10YKa aToMma, S-
, p-, d-aroMHBIe OpOWMTAM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa, THOPHIM3ALUsI
ATOMHBIX OpOUTaNe, HWOH, MOJEKYyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAas, HWOHHAs, MeETa/lInyecKas, BOJOPOIHAA),
KpUCTAJUTMYECKasi peméTKka, XUMUYECKas PEaKlus, PacTBOp, DJIEKTPOJUTHI, HEIICKTPOJIHUTHI,
JNEKTPONUTHYECKAsT  JUCCOLMAIUs, CTENeHb JUCCOIMAIMM, BOJOPOJHBIM  TOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOW 3PPEKT XMMUIECKON peaKIiu, CKOPOCTh XUMUYIECKOH
peakiuu, XHUMHUYECKOE paBHOBECHE;, TEOPHUM U 3aKOHBI (Teopus dSIEKTPOIUTHUECKOU
quccouranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHHUS U MPEBPAILEHUS DHEPIHMU MPU XUMHUYECKHUX PEaKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUEe B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHHM; COBPEMEHHBIC MPEACTABICHUS O CTPOCHHWM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSIX; TMPEICTaBIEHUS O MeXaHU3Max
XUMUYECKUX PEaKIUid, TEPMOJUHAMUYECKUX W KHHETHYECKHUX 3aKOHOMEPHOCTSAX  MX
NpPOTEKaHUs, O XHUMHYECKOM DPAaBHOBECHUH, pacTBOpaXx MW  JUCIEPCHBIX CUCTEMAax;
(dakTosOrMYecKrue CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJIYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEeIBbHOCTH 4YEIOBEKa,
00IIMX HAYYHBIX MPUHIIUANAX XUMHUYECKOTO TTPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBISABIIATh XapaKTepHbIC MPU3HAKN OHATUN, YCTaHABIUBATh
WX B3aUMOCBS3b, HUCIOJIH30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHUCAHUM HEOPTAaHWYECKUX
BEILECTB U UX MPEBPAILICHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BATh XMMHYECKYI0 CHUMBOJIMKY JIJIi COCTaBIICHUSI
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMATHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHaIbHbIE Ha3BAHHS OT/ICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIENSITh BAIGHTHOCTh U CTENEHh OKUCICHHUSI XUMUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BHUJl XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKAas,
BOJIOPOJIHAS ), TUT KPUCTAJNIMYECKON PEMIETKH KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIECTB OT BHA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEmIETKH, OOMEHHBI M JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHH: KIACCU(PUIIMPOBATh: HEOPTraHMYECKHE BEIIeCTBA IO HX
COCTaBY, XMMHMUYECKHE PEaKIMU MO PA3IUYHBIM NPU3HAKAM (YUCIY U COCTaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakluuud, H3MEHEHHUIO CTENeHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3aropa W JPYTrHe); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHUS U
KPUTEPUU JJIs1 KIACCU(PUKALINY U3YU4aeMbIX BEIIECTB U XMMHYECKHUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI pACKpbIBaThb CMBICI Mepuogudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH,



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTePH30BaTh AIIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB mepBoro—uerBéproro mnepuonoB Ilepuonuyeckoir cucremsl JI.U.
MenieneeBa, UCHOJIb3Ys MOHATHUS «IHEPTETUUYECKUE YPOBHHY, «IHEPre€THUYECKUE TOIYPOBHH,
«S-, p-, d-atoMHBIC OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE SHEPreTHUCCKHE COCTOSHHUSI
aToMay»; OOBICHITh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB W WX
COEIMHEHMH 110 niepuojiaM u rpynmam Ilepuoguyeckoii cucremsl [. . MenaeneeBa, BaJleHTHbBIC
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepu30oBaTh (ONHUCHIBaTh) OOLIME XHUMHUYECKUE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkIaTh CYIIECTBOBAaHUE T'€HETHYECKOM CBSI3U
MEX/1y HEOPraHUYECKMMH BEIIECTBAMU C TIOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKnuid MOCPEICTBOM COCTaBJICHHS AJICKTPOHHOrO OajaHca ITHX pEeaklWii; peakiuidi HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHH; peakiuil
THAPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILICKCOB IIMHKA W
ATIOMHUHMS);

c()OPMUPOBAHHOCTh yMEHHS OOBSICHITH 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECCKHX
peakiuii ¢ yd4y€TOM HX OHHEPreTHUECKHUX XapaKTEePUCTHUK, XapaKTep H3MEHEHUS CKOPOCTU
XUMHUYECKON PEaKIMu B 3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHYECKOT0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aericTBui (mpuniun Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMHUUYECKUE PEAKIIMH, JICKAIIME B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS] CEepHOW KHUCJIOTBHL, aMMHakKa, OOIIUMe HaydHble MPUHIIUIIBI
XUMHUYECKUX TPOU3BOJCTB; I1€€CO00Pa3HOCTh TPUMEHEHHsS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOTO TIO3HAHUS SIBJICHUI
npupoabl — HaOMIOJeHHWe, U3MEpPeHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHBli U
MBICJICHHBIN), HUCTIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSATHb 3TH 3HAHUS IMPHU
DKCIIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIC, MPAKTHUECKOM JIEATETbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKHX 3HAHUI C MOHATHSAMHU U
MPEACTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui 0o0Jiee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(hOopMUPOBAHHOCTh YMEHHSI TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIICHTPAIUS»; MACChl BEIIeCTBa WM 00bEMA raza
M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIIECTB; TEIUIOBOTO 3(eKTa peakiuu; 3HaUeHUs BOJOPOIHOTO TIOKa3aTelsl pPaCTBOPOB KUCIOT
W IIeIoYel ¢ WM3BECTHOM CTEMEHBIO JMCCONUAINM, Macchl (00bEMa, KOJTMYECTBA BEIECTBA)
MPOJIYKTa PEaKlMM, €CIU OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOpPA C ONpPENeTEHHON
MaccoBOM Jl0Jied pacTBOPEHHOTO BELIECTBA WM JaHO B H30BITKE (MMEET NpHUMECH); 0NN
BBIXO/Ia MTPOJIYKTa PeaKiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSATEIbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
AKCIIEPUMEHT (MIPOBE/ICHUE PEaKIuii HIOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTaHWYECKHUX BEIIECTB, OMPEICIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 HHIAUKATOPOB,
W3YYCHHUE BIUSHUS Pa3IUYHBIX (HAaKTOPOB Ha CKOPOCTh XUMHYECKOW pEaKIH, pelIeHue
SKCIIEPUMEHTANBHBIX 3a7au Mo TemMaMm «Mertamibs» u «Hemeramnsl») ¢ coOnoaeHreM MpaBuil
Oe3omacHoro oOpalleHus C BelecTBaMU U JTAOOpaTOpPHBIM 000pyIOBaHUEM, (OPMYIHPOBATH
LeNb HCCIENOBaHUS, MPEACTaBIATh B pa3IuyHOM (opme pe3ynbTaThl HKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCTb;

c(hopMUPOBAHHOCTh YMEHHIA: COONIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYT0N 1
nabopaTopHbIM 000pyIOBaHUEM, OOpaIleHUs ¢ BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OIBITOB, 3KOJOTHYECKH I[eJIeCO00pa3HOro



MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBBS,
OKpYKalollel MNpUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBUSI Ha KUBBIE OPraHU3MbI OIPEACIIEHHBIX HEOPTraHMYEeCKUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMUYECKOU
uH(popManMu B pa3IMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-Hay4Has JMTepaTypa, CpeiCcTBa
MaccoBoil uHGopMmaruu, WHTEpHET W Jpyrue), KPUTHYECKH aHaTU3UPOBATh XHUMHYECKYIO
uHpopmaruto, nepepadaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUU C TMOCTaBICHHON y4eOHOMH
3aj1auei.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KommuecTBo yacos

Ne Haumenosanue pa3zenoB U TEM IPOrpaMMEI K 11 BHCKTP OHHbIC (HH(bPOBHe)
/1 pasi porp Bcero OHTPOJILHBIC PaKTHICCKNC 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMHH
IIpeameT oprannyeckoil XuMuu. Teopust
11 CTp OIE:HI/ISI op TaHUYECKUX COE HHeHHfII) A. M 8 Bronmozexa LIOK
' P p a T https://m.edso0.ru/d69df650
byrneposa
Hroro mo pazueny 8

Pa3nea 2. YriaeBsogopoasbl

21 IIpenenbHbie YriieBOAOPOIbI — aJKAaHbI, 5 bubnuorexa [JOK
HUKJIOAIKAHBI https://m.edso0.ru/d69df650

29 HenpenensHble yriieBogOpObI: AJIKEHBIL, 14 1 bubnnorexka [JOK
aJKaJaueHbl, AIKUHBI https://m.edso0.ru/d69df650
2.3 ApomaThyeckue yrieBoaopoabl (apeHbl) 8 ESS;I?/?:ZEZ&)%/ 4694650

24 [IpupoaHble HCTOYHUKH YTIIEBOAOPOJOB U UX 4 bubnnoreka [JOK
nepepaboTka https://m.eds00.ru/d69df650

2.5 l"anoreHnpon3BoOAHBIE YTIIEBOAOPOI0B 4 1 BH6H_HOTeKa LIOK
https://m.eds00.ru/d69df650

Hroro no pazneny 35

Pasnen 3. Kuciopoacoaep:xaniue oprannyeckKue coeinHeHust

3.1

3.2

Cnuptel. ®enon

KapOoHunbHbIE COeTMHEHUS: aTbJICTUIbI U
keToHbl. KapOoHOBbIE KUCTOTHI. CII0KHBIE
s¢upsl. XKupsl

11

21

1

bubnmnoreka [JOK
https://m.edso0.ru/d69df650

bubmuorexa [JOK
https://m.edso0.ru/d69df650




bubmuorexa [JOK

3.3 Yruesoasl 9 1 https://m.edso00.ru/d69df650

Wroro no pazueny 41

Pasnen 4. A3oTcoaepskamme opranudeckne coeJMHeHust

bubmuorexa [JOK

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12 1 2 https://m.edso0o.ru/d69df650

Wroro no pazueny 12

Pasjen 5. BeicOKOMOJIEKY IS PHbIE COCIUHEHUS

bu6mmorexa [IOK

51 BBICOKOMOJ'IGKy.HSIpHBIe COCIUHCHUA 6 1 https//medsooru/d69df65o

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 3 6




11 KIIACC

KonunuecTBo yacos
No 11/ HaumenoBanue pas3zneinos u teM K I OnexrpoHHble (IU(POBLIC)
- IpOrpamMMbI Bcero OHTPOJILHLIC PaKTHHICCKHE o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanueckuit 3aKon Bubnorexa [TOK
1.1 u [lepuonnueckas cucTeMa XMMUYSCKUX 9 ]
https://m.edsoo.ru/2dd57124
anemenToB JI. 1. Menaeneena
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XHMUUCCKUE PEaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannueckasi Xumust
bu6mmorexa [IOK
2.1 Hewmeraisi 31 . 3 https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
22 Meraner 23 . 2 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3nen 3. XumMus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 bubmuorexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd57{24
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC

KomngectBo yacos

ara DneKTpOHHBIC IU(PPOBHIS
Tema ypoka A
P Bcero Kosrpomeage | - Ipakriieckne U3YYCHUS 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
[Ipenmer u 3HaueHNE
OPraHNYEeCKON XUMUU
npe CTaBJICHUE O ’ 1 Bubmiorexa HOK
pea https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOSHUE aTOMa
jepoa (OCHOBHOE U
}B,f)36p . él({Hoe COCTOSTHHS) 1 bubmorexa [IOK
yEA : https://m.edso0.ru/Oce6fd4c
BajieHTHEIE BO3MOXKHOCTHU
aToMa yriepoja
Xumuueckas CBSI3b B
OPraHNYECKUX COCIUHEHUAX.
I\/I[)exaHI/I?,MI)I 00 asf)BaHm[ 1 bubnnorexa [JOK
| 00p https://m.eds00.ru/8d39f5c8
KOBaJICHTHOH CBSA3H, CIIOCOOBI
pas3pbiBa CBs3ei
Teopust ctpoeHUA
0 FE?HI/I‘IGC?(I/IX coequHeHnit A 1 Bubinorexa LIOK
p A ' https://m.edso0.ru/9e595ch8
M. bytneposa
Bubl m3oMepun: CTpyKTypHas,
[IPOCTPAHCTBEHHAS.
SIJ)IeKTp OHHBbIE 3(PPeKThI B 1 buGmuorexa [IOK
P https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX
COEeTMHEHNN
IIpencrasienue o
e bubmuoreka [{OK
KJaccu(uKaum u 1

CHCTEMAaTHYCCKaA

https://m.edsoo.ru/c212dd21




nomenkiarypa (IUPAC)
OpraHUYECKHUX BEIIECTB

7 Knaccudukanus peakiuii B bubnuorexa [IOK
OpPraHUYeCKON XHUMUU https://m.edsoo.ru/ba5706aa
8 Cucremaru3zanus 1 0000IICHUE bubnnorexa [{OK
3HAHHU 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PsI,
obmras hopMyna, HOMEHKIATypa
9 u I/IIEOMS;)I/EI };J'Ie;(TpOHHOG U P bubmorexa LIOK
’ https://m.edsoo0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYII
10 Ddu3znyecKrue U XUMHUYECKHUE bubmuoreka [IOK
CBOWCTBA aJIKAHOB https://m.edsoo0.ru/3137711c
HaxoxneHne akaHoB B
11 npnpoaﬂe. Crioco0bl nosryueHust bubmorexa HOK
https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHUE aIKaHOB
[{ukmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1
12 U30MepHUst, 0COOEHHOCTH bu6nmorexa LIOK
CTPOCHUS U XUMHUYCCKHX https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI IONyYEHUS U
MIPUMEHEHUE
Pemenue pacu€THbix 3a1a4 Ha
OmpeIeJICHUE MOJIEKYIISIPHOI
OpPMYJIBI OPTaHHYECKOTO
13 S)euriecyTBa HE MAaCCOBBIM JOJISIM Bubmorexa OK
https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOSIINX B
ero cocraB. CucreMaru3anus u
000011IeHrEe 3HAHU I10 TEME
AJIKEHBI: TOMOJIOTUYECKHH PSI,
14 oOmras ¢popmyina, bubnmnorexa [JOK

HOMCHKIJIATypa, SJICKTPOHHOC U
MMPOCTPAHCTBECHHOC CTPOCHUC

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




MoJieKys. CTpyKTypHasi ¥ Luc-
TpaHC-U30MEpHs ATTIKEHOB

duszndyeckre U XUMHUYECKIE

15 CBOMCTBA ankeHoB. [IpaBuiio bubmorexa LOK
’ https://m.edsoo.ru/21069ccd
MapKoBHHUKOBA
16 CniocoObI 1oTydeHus u bubmuorexa [IOK
NPUMCHEHHE aJIKCHOB https://m.edso0.ru/665dc058
17 rowe Tonyaenme snmera ubmotera LIOK
. https://m.eds00.ru/0941eed8
W3YYCHHE €r0 CBOMCTB
Pemenne pac4€THbIX 3a1a4 HA
18 ONpeIeTICHUE MOJIEKYJISIPHOI bubnnorexa [JOK
(bOopMyITbI OPraHHYECKOTO https://m.edsoo.ru/e9ea9921
BEIIleCTBa
AJKaIueHBI: CONPSIKEHHBIEL,
19 ysymnponammic Bubanorexa IOK
: https://m.edso0.ru/04298c0a
OcOo0GeHHOCTH AIIEKTPOHHOTO
CTPOCHUS
20 XuMHUUYeCKHe CBOMCTBA bubmmoteka IIOK
COTPSDKEHHBIX TUCHOB https://m.edso0.ru/e561253d
21 CniocoOsblI ony4eHus u bubnnorexa [JOK
NPUMEHEHHE aJTKaIMCHOB https://m.edso0.ru/1aa81660
AJKHWHBI: TOMOJIOTUYECKHH Psif,
22 ggﬁ:ﬁﬁiﬁ;ﬁ aa’neKTpOHHoe u bubmorexa LIOK
’ https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT, (PU3UIECKHE CBOHCTBA
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmorexa I[IOK
https://m.edso0.ru/23493a93
24 KauecTBenHble peakuyu Ha bu6muoreka [JOK

TPOUHYIO CBS3b

https://m.edsoo.ru/7b1c48da




CriocoObI nostyueHust u

bubnunorexa LIOK

25 NPUMEHCHHE aJIKHHOB https://m.edsoo.ru/a6f9alea
o | e e B LOK
https://m.edsoo.ru/5db8e526
peaxkiuu

27 Cucremarusanus 1 00001eHne
3HAHUU 10 TeMe
ApeHBbI: TOMOJIOTHYECKUH Psifl,
oOmras ¢popmyina,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U Bbu6mmotreka [JOK
IPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyO0JIa, UX
dbuznyeckue cBoiicTBa

29 XUMHYECKHE CBOMCTBA apEHOB: bubnnorexa [JOK
peaKIiy 3aMeIeHUS https://m.edsoo.ru/a44alae4

o | mamerese st s BuGaionsa LOK

’ https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB OeH3011a

31 Oco0CHHOCTH XUMHUYECKHX bubmuoreka [IOK
CBOMCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuéTHbix 3a/1a4 Ha

32 ONPENEIIEHUE MOJIEKYJIIPHOU bubnnorexa [JOK
(bOpMyITBI OPraHHYECKOTO https://m.edsoo.ru/53461a2c
BEILECTBA

33 CniocoOslI ony4eHus u bubnnorexa [JOK
PUMEHEHHE apCHOB https://m.edsoo0.ru/6f717d09
['eneTndeckas CBA3b MEKIY

34 pa3IMYHBIMU KJIaccaMu
YIII€BOJI0OPOIOB
Pacuérsl o ypaBHEHUSIM

35 XUMHUYECKHUX PEAKIIHA.

Cucremarusanus U 00001EeHue




36

3HAHUH 110 TEME

IIpuponnsii ra3. IlomyrHbie
He(TSIHBIC Ta3bI

37

38

39

40

41

42

43

KameHHbIi yroyib 1 IPOTyKThI
ero nepepaboTKu

Hed1p 1 ciocoOsr eé
nepepabotku. [Ipumenenue
IPOAYKTOB NEpepadOTKu HEPTH

I'eneTnyeckast cBA3L MCKOY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB
["ajioreHonpoun3BOIHBIE
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE
CTPOCHUE; PEaKIUH 3aMEIICHUS
rajoreHa

JericTBue menoveit Ha
rajgoreHInpou3BOAHbIE.
Bzaumoneiictere
JUTAJIOT€HAIKAaHOB C MarHUEM U
IIUHKOM

Cucremarusanus 1 00001eHne
3HaHUH 10 pa3jeny
"VYrneBonopoast"
KonTponbHas pabora no teme
"Vranesonopoast"

bub6nmoreka [IOK
https://m.eds00.ru/69b3398b

bub6nmoreka [IOK
https://m.edso0.ru/21f9de78

bubnunoreka LIOK
https://m.edso0.ru/82b4d759

bu6nmorexa LIOK
https://m.edso0.ru/20e89f22

bu6mmoteka IIOK
https://m.eds00.ru/95c9e298

44

[IpenenvHble OIHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH psif,
oOmas popmyna, CTpoeHue
MOJIEKYJI, U30MEPUS,
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd




XUMHYECKUE CBOUCTBA

45 MPEACIbHBIX OTHOATOMHBIX Bubmzorexa HOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
i BI IT HUS U
46 gpl/?l\izgeHI/Izﬂg;foaTOMHHX Bubmzorexa HOK
https://m.edso0.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30MEpHs, bubmuorexa [IOK
0COOEHHOCTH (PU3MUECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHoroaToMHbI€ CIIUPTHIL:

48 STWJICHTJIUKOJIb U TIIULEPHH, UX bubmmoreka [JOK
bu3nUecKre 1 XUMHUCCKHUE https://m.edsoo.ru/ee4d84aa
CBOICTBA

49 ggs&zzz:&zﬂzzg?g;TﬁMme bubmorexa [IOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
o | o rommeorec Busmorea 101
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH eHoma
. bubnuoreka [{OK

>1 XMMHHCCKHE CBOHCTBA (peHona https://m.edsoo.ru/037ca5f9

59 CnocoObI noTydeHus u bubmuoreka [IOK
npUMeHeHHe QeHoa https://m.edsoo.ru/c77ddf4c
[TpakTryeckas padora Ne 2.

53 Pemenne skcnepruMeHTaAIBHBIX bu6muoreka [JOK
3ana4 no Teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
dbenomsr"

54 Cucremarusanus 1 00001eHne but6mmoreka [IOK
3HAHMI TTO0 TeMe https://m.edsoo.ru/1810ch9b

55 Anbaeruapl 1 KETOHBI: bubmmoreka [IOK

9JICKTPOHHOC CTPOCHHUC

https://m.edsoo.ru/b139beaa




KapOOHMIILHOM TPYTIIIbI;
TOMOJIOTHYECKHE Psi/IbL, 001Ias
dbopmyna, u3omMepus u
HOMEHKJIaTypa

Anbaeruapl 1 KETOHBI:

bubnmoreka [IOK

% (u3HICCKHE CBOHCTEA; peaKiiin https://m.edsoo0.ru/c887425c
IPUCOECTUHEHNUS
Peaxiuu okucnenus u
57 K&‘-IG?TBGHHI)IG peakiuu Bubmrorexa HOK
https://m.edsoo.ru/a393baad
QJIBJIETUI0B U KETOHOB
58 Crioco0b! nostyueHust bubnuoreka [IOK
QIIbJICTH/IOB ¥ KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpPEEIbHbIE
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka [IOK
0COOECHHOCTH CTPOCHHSI UX https://m.edsoo.ru/fecOb113
MOJIEKYJI
W3omepus 1 HOMEHKIIAaTypa
60 Kap6OIfOBLIX KHCJIOT nyp bubmorexa LHOK
L https://m.edso0.ru/700cc87b
¢duznueckue cBoicTBa
XUMHUYECKUE CBOMCTBA BuGmmotexa LIOK
- TPEACIBHBIX O/IHOOCHOBHRIX https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT — '
Oco0eHHOCTH CBOICTB
62 MYpPaBbUHOH KHUCIIOTBI. bubmuoreka [IOK
MHoroo6pasue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OcoOeHHOCTH CBOUCTB:
HETIpe/IeTbHBIX U
apOMaTUYECKUX KapOOHOBBIX, Butmiorexa [[OK
63 JTMKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BICIIUX
KapOOHOBBIX KUCIIOT

https://m.edso0.ru/83a08773




[ToHsATHE O IPOU3BOAHBIX

bubnunorexa LIOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
8 npuencai apGonoix buGanorea LIOK
https://m.edso0.ru/7c065c9d
KHCIIOT
CnoxHbie dpupHI:

66 TOMOJIOTHYECKHI psijI, oO1ast bubnunorexa LIOK
bopmyia, uzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3nyecKue U XUMUYECCKHE bubnunoreka LIOK
cBolicTBa 3(hUpoOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKIiy, Ha OnpeIeeHre
MOJICKYJISIPHOM (HhOPMYJTBI
OpPraHHYECKOro BEIIecTBa
[IpakTuueckas padbora Ne 3.

69 Peienne skcniepuMeHTaIBHBIX bubmuoreka [IOK
3aga4 1o Teme "KapOoHoBbIe https://m.edso00.ru/486671fb
KucnoThl. CrioxxHble Y3Guph"

o | K o B LOK

https://m.edso00.ru/al9c5b98
(ruaponus)
OcoOeHHOCTH CBOUCTB JKUPOB,

71 CoAEpKaIINX OCTATKH bu6mmoteka IIOK
HenpeeIbHbIX KUPHBIX KHCIIOT. https://m.edso00.ru/b0331922
JKups! B ipupone
MpbITa Kak COJIA BBICIIIAX

p | S B 10K

' https://m.eds00.ru/3c566565
CUHTETHYECKUX MOIOIIUX
cpenctax (CMC)
73 ['eneTuveckas CBSI3b bubnuoteka [JOK




YTJIEBOJOPOAOB U
KHCJIOPOJICOACPIKAIIIX
OpraHUYECKUX BEIECTB

Pacuérel o ypaBHEHUsIM

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

4 XUMUYECKHUX PEaKIui

75 Cucremarusanus 1 00001eHne bu6nmoreka [IOK
3HAHUH 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO0mrast xapakTepuCTHKA

76 YIJIEBOJIOB U Kiaccuuxams bu6nmoreka LIOK
YIJIEBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MTOJIMCAXapHUIbI)

Monocaxapusl: GU3HIECKUE

77 CBOMCTBA U HAaXO0XKJICHUEC B EH6H_HOTeKa LOK
npupoze https://m.edsoo.ru/b4bdda2d
[IpuMeHeHue rioKo3sl, €€

78 3HAYCHHUE B )KU3HEACATCILHOCTH EH6H_HOTeKa HOK

https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapunpl: caxaposa,

79 MajabTO3a U JIaKTO3a. bu6nmorexa LIOK
Haxosxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MPUMEHEHHE JUCaXapuIoB
[Tonucaxapuabl: CTpOeHHE

80 MaKpOMOJIEKYJ, pU3NYECKUE U bubmmnoreka HOK
XUMUYECKHE CBOWCTBA, https://m.edso0.ru/72a04508
MIPUMCHCHUE

81 [TonsiTrie 006 NCKYCCTBEHHBIX bu6muoreka [JOK
BOJIOKHAX https://m.edso00.ru/6216e766
Pemenune pacueTHbIX 331249 Ha

82 OomnpeAeseHue JOJIM BbIX0O1a but6mmoreka [IOK
IPOAYKTa PEaKIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETHYECKH BO3MOKHOTO

83 CucreMaru3anus 1 0000I1IeHne bu6nunotexa LIOK




3HaHUU MO pa3feny
KonTtponpHast pabora o Teme

https://m.edso0.ru/08d4364c

bubnunoreka LIOK

84 Kucnoponconepxamme " https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukams,
CTPOCHHE MOJIEKYII, 001Iast Bubnmorexa [IOK
85 (opwmyna, n3omepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBaA
86 XuUMHUYECKHEe CBOMCTBA bubnunoreka LIOK
ann(aTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
S v — Bu6mnorexa LIOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMJIMHA
Il Bl II HUS U
88 gpl?hizgeanﬂa}JIane(paanecxﬂx bubsmorexa [IOK
https://m.edsoo.ru/eal38763
aMHHOB
AMHMHOKHUCIIOTHI: HOMEHKJIATypa
89 U u3omepus, GuzndecKue bu6nmorexa LIOK
cBoiicTBa. OTEIbHBIE https://m.edsoo.ru/d1773e80
MPEJICTABUTENN 0-aMUHOKHUCIIOT
XHUMHUYEeCKHE CBOMCTBA
90 gﬁgﬁg:;:g:;: §HaquHe bubmaorexa LIOK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUIPOIIU3 TIENITHIOB
91 benku xak npupoaHsle bubmuoreka [JOK
HOJIUMEPBI; CTPYKTYPbI OCITKOB https://m.edsoo0.ru/429e9899
92 XuMHyeckue cBOHCTBa OEIKOB bubmorexa ITOK
https://m.edso00.ru/6237306d
93 A3zoTcoaepkaime bubmmoreka [IOK

TCTCPOUUKIINICCKUC

https://m.edsoo.ru/521d1431




coenuHeHus. HykienHoBble
KHCJIOTBIL: COCTaB, CTPOCHUE U
Ouosoruueckas poiib

[IpaxTuueckas padora Ne 4.
Pemnienue skcriepuMeHTaIbHBIX

bubnmoreka [IOK

%4 Jaa IO Tene https://m.edsoo.ru/8e3c02d1
A3oTcoaepxaiiue
OpraHuYecKue coequHeHus"
[IpakTrueckas padora Ne 5.

95 Penrenune skcriepuMeHTalbHBIX bubnnorexa [JOK
3aga4 1o Teme "Pacno3HaBanune https://m.edsoo.ru/bde3fdf6
OpPraHMYeCKUX COCTUHEHUN"

o | o polors o e B LOK

" https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCANHEHUS
OCHOBHBIE OHATUS XUMHUH
97 cocxmmenii n verom BuGaoresa LIOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JINMEPHU3aITUs U
MTOJIMKOH ICHCAITUS

98 IInactmaccel. Ytunuzanus u bubmmoteka IIOK
nepepabOTKa IIacTHKa https://m.edsoo0.ru/82242e0f

o | ot e Bumorera LOK

: https://m.edsoo0.ru/246103ec
Pesuna
BonoxkHa: HatypasbHbIE,

100 HCKYCCTBEHHBIE, bu6muoreka [JOK
cuHrernueckue. [lonmumepsr https://m.edso0.ru/5963a601
CMENUATHFHOTO HA3HAUCHUS
[TpakTuueckast paborta Ne 6.

101 Pemenue skcnepuMeHTaNbHBIX bubnmnorexa [JOK

3amayd o treMe "PacriosHaBanue
IacTMacc 1 BOJIOKOH"

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




O00011eHUE U CUCTEMATU3 AL

102 M3y4EHHOT0 MaTepualia 1o TeMe 1 bubnuorexa [JOK
"BBICOKOMOJICKYJISIPHBIC https://m.edsoo.ru/6a22ble8
coenuHeHus"

OBILEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KIIACC

KomnunuectBo yacoB

Ne Hara DNEeKTPOHHBIE LIU(PPOBBIC
n/m Tewa ypora Bcero Konrpombupie  Ipaktuieckne U3y4eHUs 06p330113)aTeJ'IBHLIC (11))5cypcm
paboThI paboThI
1 Atom. CocTaB aTOMHBIX S7EP. 1 Bu6muoteka [JOK
XUMHUYECKUH 37eMeHT. M30TOIbI https://m.edsoo.ru/59c112ee
2 CtpoeHue AIeKTPOHHBIX 000I0YeK 1 bubnnorexa [JOK
aTOMOB, KBAHTOBEIE YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanus XuMHIecKux 1 bubmmoreka [JOK
9JIEMEHTOB (S-, P-, d-, f-a;meMeHTHI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB MO 1 bubmmoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
;| Soommmme enfpenm o[ B 10K
’ https://m.edsoo0.ru/8149e846
BO30YKAEHHOM COCTOSIHHH
6 OJeKTPOHHbIE KOH(PUTypallii HOHOB. 1 bubmuoreka [IOK
DIEKTPOOTPULIATETHLHOCTh https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH 1
;| Topmomremms o oo | BuGorea 10K
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOI Teopuel CTPOeHHS
aTOMOB
3aKOHOMEPHOCTH NU3MEHEHUST CBONCTB
5 XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX 1 bubmmorexa [JOK
UMM TIPOCTHIX U CJIOXKHBIX BEIIECTB IO https://m.edsoo.ru/f8468927
rpynmnam u nepuojam
9 Cucremarusanys 1 0000IeHNe 3HAHUT 1 but6mmoreka [IOK
0 TEME https://m.edsoo.ru/8fad2942
10 Bunasl xumuueckoii cBs3u. MexaHu3Mbl 1 bu6nunorexa LIOK

00pa3oBaHusi KOBAJICHTHOM CBSI3H.

https://m.edsoo.ru/5a8072af




Bonopoanas cBsizb. MexMoeKyispHbIe
B3aUMOJICUCTBUA

BasnieHTHOCTE U BaJIEeHTHBIE
BO3MOKHOCTHA aTOMOB. CBS3b

bubnunorexa LIOK

1 9JIEKTPOHHOU CTPYKTYPhI MOJIEKYIT C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOECHUEM
12 IIpencraBienus 0 KOMIIEKCHBIX bubnunoreka LIOK
COEMHEHHUX: COCTAaB M HOMEHKIIATypa https://m.edso0.ru/8c66b12a
BemectBa MosiekynspHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHMs. THIIbI Bbu6mmotreka [JOK
KPUCTAJLINYECKUX PEIICTOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
o | Do ooz el B LOK
https://m.edsoo.ru/da2c70e4
pacTBopax
| Do e e B LOK
’ ' https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CniocoObI BeIpayKEHUS! KOHIICHTPAIITT bubnnorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3agau ¢ ucnoyib30BaHUEM
17 MMOHATHM ""MaccoBas JOJIsI bubnmorexa LIOK
pacTBOpéHHOrO BeriecTa', "MoJsipHas https://m.edsoo.ru/785e0ab4
KOHUeHTpauus"
18 Knaccugukaius 1 HoMeHKIaTypa bubmuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmarusanys 1 0000IeHNEe 3HAHUT but6mmoreka [IOK
0 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas paboTa no remam
20 "Ctpoenue atoma. [lepuognueckuit bubmmnorexa [JOK

3akoH U [leprnonnueckas cucrema
XUMHYECKHX d1eMeHToB JI. H.

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




Menneneesa", "CtpoeHue BeliecTna.
MHuoroo6pa3ue BemiecTs"

Knaccudukanuss XaMAUYECKHX peakinii
B HEOPraHUYECKON U OpraHu4eCKOn
XUMHUHU. 3aKOH COXPaHEHUSI MacChl

bu6nmmoreka [IOK

21 BEILIECTB; 3aKOH COXPaHCHHS U https://m.edso0.ru/6335cdd2
MPEBpaICHHs] SHEPTUU TIPU XUMHUECKUX
peaKIusIX
29 TernoBbie 3G HEKTH XUMUYECKHX Bbu6mmoteka [JOK
peakiuii. TepMOXUMHUYECKHE YPaBHEHUS https://m.edsoo.ru/d1db86da
s | Do Y B 10K
https://m.edso0.ru/87b13954
TEPMOXUMHYECKUM YPaBHEHUSIM
CKOpOCTh XMMUYECKOH peakiuu, eé
24 3aBUCHMOCTH OT PAa3IMYHBIX (PAaKTOPOB.
Karanus u katanuzatopbl
25 ['OMOTeHHBIC U TEeTepOTreHHBIC PEAKITUU
[IpakTrueckas ta Ne 1 o Tem
26 "é)J?I/IHHI/IZCp;HEI?I?{ZI; gaKTOI())OBe HZ bubmorexa LHOK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
27 OOGparumbie 1 HEOOpAaTUMBIE PEAKIIUH. bubmuoreka [IOK
XUMHUYECKOE PaBHOBECHE https://m.edsoo0.ru/30952f9b
2 | Ao s %2 1o T B 10K
" https://m.edsoo.ru/3bf34el7
MOJIO’KEHNE XUMHUYECKOTO PAaBHOBECHS
SRR ——— bubmorera LIOK
’ https://m.edsoo.ru/5f766bdf
CremneHb AMCCOIUAINH
Honnoe npou3BeeHUE BO/IHI.
30 BOO,ZLHB(I); p:(?TBSOS(J)I]j B(e),[[(())[))IO,E[HSIII)\/'IeHa bubmmorexa LJOK
i https://m.edso0.ru/3966ca89
nokazatenb (pH) pactBopa
31 ['unpomms coneit. Peakmum, but6mmorexa [IOK




MMPOTCKAOIIMUEC B paCTBOpax
OJICKTPOJIUTOB

https://m.edso0.ru/09d5a9bd

[TpakTrueckas padora Ne 3 o Teme

bub6nmoreka [IOK

32 "XuMu4ecKre peakliuu B pacTBOPax hitps://m.edsoo.ru/2e3daeh0
3JIEKTPOJIUTOB" — '
OKI/ICJ‘II/ITCJ'IBHO-BS)CCTaHOBI/ITCJ'II)HI)Ie Bubnmorexa [IOK

33 peakuuu. BaxxHeWme oOKUCIUTENN U hitps://m.eds00.ru/56226060
BOCCTaHOBUTEIH — '

34 Mertoa 371eKTpOHHOTO (3JIEKTOHHO- bubnnorexa [JOK
MOHHOTr0) OanaHca https://m.edsoo.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fh97d2

bubnunoreka LIOK

36 Pemenue 3a1a4 pa3muvIHBIX TUTIOB hitps://m.eds00.ru/5a859d16

37 Pemenue 3a1a4 pa3nuvHbIX TUTIOB bubmorexa HOK

https://m.edsoo.ru/5afa265d

38 CucreMmarusanus 1 0000IeHNEe 3HAHUT bubmmoreka IIOK
o Teme "XuMu4ecKkue peakiuu" https://m.edso0.ru/c161eb85

39 Konrponbnas pabora no reme bubmuoreka [IOK
"XuMuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HeMETAIIIOB B
[Tepuoanueckoit cucreMe XUMHUECKUX Bubsorexa [IOK

40 anemenToB J[. . MenzeneeBa u hitps://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHS UX aTOMOB. — '
DuU3NYECKUE CBOKCTBA HEMETAJIIIOB

a1 AmioTponus HEMETAJUIOB (Ha IpUMEpe bubmuoreka [JOK
KHCIIOPO/Ia, cepbl, hochopa u yriaeposa) https://m.edsoo.ru/ef92c91c

42 Bonopon: nonyuenue, pusndeckue u bu6muoreka [JOK
XUMHYecKue cBoicTBa. ['uapus https://m.edsoo.ru/0aa8f613
lanmorensl: HaXOXEHUE B PUPOJIE,

43 CTIOCOOBI OYYeHHUS, PUIUICCKUE U bubmorexa HOK

XMMHYECKHE CBOMCTBA

https://m.edso0.ru/4e223795




l'anorenoBonopoasl. Baxuerimue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS bubmorexa [IOK
https://m.edsoo.ru/6b3255e6
rajioreHoB
JlabopaTopHbIe U IPOMBIILICHHBIC
45 CIIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubmuorexa [{OK
[TpumeHeHNe TaoreHoB 1 ux https://m.edsoo.ru/6971aca4
COCIUHEHUN
o
16 ovenepmenmam saat 10 Towe. buGmiorexa IOK
N " https://m.edsoo.ru/8b26fecd
["anmorenst
Kucnopon: nabopaTopHbie u
47 IPOMBIIIJICHHBIE CIIOCOOBI MOTyYSHHUS, Bu6moteka [JOK
bu3nUecKrue ¥ XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCI0poia U 030HA
48 OKCHUJIBI U IEPOKCHIBI Bubmzorexa HOK
https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmorexa LOK
https://m.edsoo.ru/2b6d8b4b
S0 momyuenn, QoI e Bubmiorerca LIOK
J ’ https://m.edsoo.ru/46afael6
CBOICTBa
bubnmorexa LIOK
>1 Ceposonopor, cybup! https://m.edso0.ru/7c875999
52 copm. OcoBemmoon crofiors copro BuGmmorexa I1OK
' https://m.edsoo.ru/8cfa2548
KHCITOTHI
S ovenepmenatm X sa1at 10 ToNe Bubmaorexa LIOK
" N " https://m.edsoo.ru/0afb05e4
Cepa u €€ coeTMHEHUS
A3OT: HaX0Xk/IEHHUE B IPUPO/IE, CTIOCOOBI Bubnmorexa [IOK
54 MOJIy4yeHus!, PU3NYECKUE U XUMHUUECKHE

CBOICTBA. AMMI/IaK, HUTPUbBL

https://m.edsoo.ru/badd2255




Kucnopoacoaepxaiiue coeTMHEHUS

bubnunoreka LIOK

55 azoTta. OcoOEHHOCTH CBOMCTB a30THOI hitps://m.edsoo.ru/e2965afe
KHCIIOTHI

56 [IpuMeHeHue a30Ta U €ro COCJUHEHUN. Bu6muoteka [JOK
A3OTHBIC YIOOpCHHS https://m.edsoo.ru/129f5059
docdop: HaAXOKACHUE B IPUPO/IE,

57 CIOCOOBI ONyYeHUs!, PUINICCKUE U bubmmoreka [JOK
XUMHYECKHe cBoiicTBa. Dochuasl U https://m.edsoo.ru/9a6h43ec
dochun

59 Oxcunpl pocdopa, hochopconepxkamme Bbu6mmotreka [JOK
kucinoThl. Cou HochOpHOI KHCIOTHI https://m.edsoo.ru/c7a2d429

59 [Tpumenenue pochopa u ero bubnnorexa [JOK
coeaunenuii. PochopHbie ya1oopeHus https://m.edsoo.ru/a218070a

50 oxenepen Tt st 10 106 BuGanotexa IOK
" " https://m.edso0.ru/8175ac3f

A3zot 1 pochop u ux coequHEHUS
VYrnepoa: HaXx0XIeHUE B PUPOJIE,

61 AJUIOTPOITHBIE MOAU(PUKALIIH; bubmuoreka [IOK
(u3HyecKre 1 XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
IPUMCHCHUE

62 ;ﬁigi;;ﬁ%’)"ﬁgki;; Eﬁcnom neé bubmmorexa [IOK
CoITH ’ https://m.edsoo.ru/dba58adf

63 Pemienue 3agau pa3nuyHbIX TUIIOB bubmiorexa LJOK

https://m.edso0.ru/6029b609

84 cocot moayeenu. fusuaetue bubmorexa LIOK

L https://m.edso0.ru/143558ab
XUMHUYECKHE CBONCTBA

65 Oxkcua kpemuausi(1V), kpemaneBas bubnuotexa [JOK
KHUCJI0Ta, CHJIMKATHI https://m.edsoo.ru/3170e7b1

66 [IpuMeHeHne KpeMHUS U €r0 bubmuoteka [IOK

coenuaeHnil. CTEKII0, €0 MoJydeHue,

https://m.edso0.ru/393cdac0




BUBI CTCKIIA

https://m.edso0.ru/5823cefb

67 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB bubmorexa [IOK
https://m.edsoo.ru/b624f801
68 Cucremarusanys 1 0000IeHNE 3HAHUN bu6nmmoreka [IOK
no teme "Hemeramibr" https://m.edsoo.ru/6e864db5
69 KonTtponsnast pabora o teme Bu6muoteka [JOK
"HemeTtasuinr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJbTaToOB KOHTPOJIBHOM bubmuorexa [IOK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHne MeTaioB B
IIepnogudeckoii cucTeMe XUMHUICCKUX
71 3J1€er1)\/[e?1-?TOBe.cOgo6(;H(;{§c;1 CTpOGIjI(/:I}I bubsmorexa [IOK
https://m.edso0.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB
OO0mmue ¢puznuecKkre CBOMCTBA
72 MetasuioB. [IpuMeHeHne MeTanioB B bubmorexa LIOK
: https://m.edsoo.ru/51dac9d3
OBITY U TEXHHUKE
73 Cmnassl MmetaiioB. Kopposust Metannon bubmmorexa [IOK
‘ https://m.edsoo0.ru/42b872e3
74 Pemenue 3a1a4 pa3nuvHBIX TUTIOB bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
75 werasion. Ofmue cnoeetn nomyenms Bumoraxa LIOK
' https://m.edsoo.ru/94eb377a
METaJIOB
O61as xapaktepucTuka MetamioB |A-
rpynnsl [lepuoanyueckoit cucTeMbl
76 XUMUYECKHX AieMeHToB. Harpuii n bu6muoreka [JOK
KaJIMii: oiy4yeHue, pusnueckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUN
77 O6mras xapakrepucTika MetaioB |A- bubmuoteka [IOK

rpynisl lleproanyeckoi cucteMbl

https://m.edsoo.ru/7c3e49c0




XUMHUYECKHX DJIEMEHTOB. Maruu u

KaJIBIIMI: TIOJTydeHue, (GPU3ndecKue u
XAMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEHIECTB U UX COCTUHEHUMN

78 JKEcTKoCTh BOIBI M CIIOCOOEI €6 bu6nmmoreka [IOK
YCTpaHCHUS https://m.edsoo.ru/c74bfae9
79 ANIOMHMHUI: TIOTydeHue, (Gu3ndecKue u Bu6muoteka [JOK
XHMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
80 TUAPOKCH/IA aTFOMHUHHUS, bubnunoreka LIOK
THIPOKCOKOMITIIEKCHI aTFOMUHHMS, UX https://m.edsoo.ru/5d12d318
IPUMCHCHUE
81 Pemenue 3a1a4 pa3muIHBIX THIIOB
32 omemepmmenanmtos s o rome. Bumorerca LIOK
N " https://m.edsoo.ru/27a4af43
MeTaisl TI1aBHBIX MOATPYIT
OO01mas xapakTepuUCTHKA METAJIOB
83 no0ouHbIX noarpynn (b-rpymnm) bubmmnoreka HOK
[Tepromuveckoit CHCTEMbI XUMHYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
oo | e n s s, B 10K
’ https://m.edsoo.ru/9911bef3
IPUMCHCHUE
g | Bl oo e B 10K
. https://m.edso00.ru/039d69c8
OKHCIUTEIbHBIE CBOWCTBA
35 | meneon n oro coummennti, Tonymemme Bumtotexa LIOK
' https://m.edsoo.ru/1b7f8741
Y TIPUMEHEHUE CIUIABOB JKeje3a
g7 dusnyeckrue U XMMHUYECKHE CBOMCTBA bubnunorexa LIOK
MeIU U e€ COeTMHEHU, X TIPUMEHEHHE https://m.edsoo.ru/2bc0f954
88 ®dusndecKue 1 XUMHIECKHE CBOMCTBA bubnuoteka [JOK




IIMHKA B €r0 COSTUHCHUM, NX
npuMeHeHue. ['uapoKCOKOMILIEKChI
IUHKA

[IpakTuyeckas pabora Ne 8. Pemenue

https://m.edsoo.ru/b1f2beal

bubnunoreka LIOK
89 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME .
" " https://m.edsoo.ru/a6e352¢ea
MeTtaiubl TOOOYHBIX MTOATPYIIT
90 Pemenue 3aay pa3nuM4HbIX TUIIOB buGnuorexa LIOK
https://m.edsoo.ru/a8b83d83
g | OCoomemen e B 10K
" " https://m.edsoo.ru/e91fe975
MerTanmnbt
92 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Metamibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIbHOMN bubnnorexa [JOK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHun
94 YCTOMYMBOI'O Pa3BUTHS YEIOBEYECTBA. bubnnorexa [JOK
[MoHsTHE O HAYYHBIX METOMIAX https://m.edso0.ru/080fe1f0
WCCIICTOBAHMSI BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN
95 XUMHYECKOT0 IPOU3BO/ICTBA. bubmmnoreka HOK
[TpoMBITIIIICHHBIE CITOCOOBI MOTYYSHHSI https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
96 XUMHYECKOE 3arps3HEHNE OKPYIKaAIOIIEH bubmuoreka [IOK
CpeIbl ¥ €r0 TOCIIECTBUS https://m.edsoo.ru/9f11bf51
97 XUMUA U 300POBbE YEIOBEKA. bubmmorexa [JOK
JlekapCTBEHHBIC CPEACTBA https://m.edsoo.ru/a6552721
98 Xumus nuuu. Pons xumuu B bubmmorexa [JOK
00eCIeYeHUH TUINEBOM OE30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckne u mapdromepHbie bubnuotexa [JOK
cpenctBa. beiToBas xumus https://m.edsoo.ru/da42d5a9
100 XuMHus B CTpOUTENBCTBE. BaxkHelmue bubmuoteka [IOK




CTPOUTCJIbHBIC U KOHCTPYKIITMOHHBIC
MaTc€pHralibl

https://m.edso0.ru/61e69003

XUMHA B CEIILCKOM XO3SHCTBE.

bub6nmoreka [IOK

101 OpraneckHe 1 MUHCpaTbHbIC . https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremarusanysa 1 0000IeHe 3HAHUN 1 bub6nmoreka [IOK
10 TeME https://m.edso00.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IIposepsiembie Ha EI'D no xumum TpedoBaHMsA K Pe3y/1bTATAM OCBOCHHSI OCHOBHOM
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

Kon
IPOBEPSEMOTO
TpeOOBaHUS

1

11

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHOI1 00pa30BaTeIbHON IPOrpaMMBbl CpeIHEro 00IIero 00pa3oBaHus

Biianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJIATAIOINE TOHATUS (XMMUYECKUU SJEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAsI 000JI0YKa atoMma, S-, p-, U-371eKTpOHHbIC OPOUTATN ATOMOB,
OCHOBHOE U BO30YXIEHHOE COCTOSIHUE€ aTOMa, WOH, MOJIEKyJa,
BaJICHTHOCT, ANIEKTPOOTPHUIIATEIILHOCTD, CTETCHb OKUCJICHUS,
XUMUYECKasi CBA3b (G- U T-CBSI3b, KpAaTHBIC CBS3M), TUOpHAM3AIUS
ATOMHBIX OpOuTaNel, KpUCTAUIMYECKas pemérka, MOJib, MOISIpHas
Macca, MOJISIPHBIA 00BEM, MOJIIpHAs KOHIIGHTPALHS, PaCTBOPHI
(MCTUHHBIE, TUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHAPATHI, YIIIEPOIHBIH
ckener, (DyHKIMOHAJIBbHAS TPYIIA, pPaauKall, HU30MEpPbl, CTPYKTYpHas
dopmyna,  u3omepus  (CTpyKTypHas,  reomerpuyeckas  (Iuc-,
TPAHCU30MEpHs), TOMOJOTUYECKUM psAJl, TOMOJIOTH, YIIIEBOIOPOIbI,
KHUCTIOPOJI- M a30TCOAEpKAIlUe COCTUHEHHS, OMOIIOTMYECKU AKTHUBHBIE
BeIeCTBA (YIJIEBOBI, KUPBI, OCIKU), MOHOMED, TIOJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSAMHEHUSI, KPEKUHT, pU(OPMHHT, THUIIbI
XUMUYECKUX PeaKIui (OKUCIUTETbHO-BOCCTAHOBUTENIbHBIC, 3K30- H
SHAOTEPMUYECKHE, PEAKIIMM MOHHOTO OOMEHa, TOMO- M Te€TepPOreHHbIE,
oOpaTuMbie U HEOOpaTUMBIE), PACTBOP, JIEKTPOIUTHI, HEIICKTPOIUTHI,
ANEKTPOJIUTUYECKAS TUCCOIMAMS, CTENEHb AUCCOLMALNM, OKHCIUTEND,
BOCCTAHOBUTEJb, DJIEKTPOJIM3, CKOPOCTh XHUMHUYECKONW  pPEaKInu,
XUMHUYECKOE PABHOBECHE)

1.2

1.3

14

1.5

TCOpPHUU U 3aKOHBI (TGOpI/IH XUMHUYECKOI'0 CTPOCHUA OPraHUYCCKHUX
BemectB A.M. BytnepoBa, TeopHsi 3JIEKTPOIMTUYECKON TUCCOLMALINY,
[Tepuoanueckuii 3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHMsI Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUI A3BIK XUMHHM, MHPOBO33PEHYECKHE
3HaHUWs, JCXKAIHUE B OCHOBC IMOHUMAHUA MPUYMHHOCTH U CHCTCMHOCTH
XUMHUYECKUX SIBJICHUM, COBPEMEHHBIE TPEACTABIECHUS O CTPOCHHUH
BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSAX

MNpEaACTaBJICHUA (0) MEXaHHu3Max XHUMHUYCCKUX peaKHI/Iﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHNX 3aKOHOMCPHOCTAX nux
IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUU, TUCIICPCHBIX CUCTEMAX

q)aKTOJ'IOFI/I'-IeCKI/Ie CBCICHUA O CBOﬁCTBaX, COCTaBE, IIOJYUCHUHU H
0e30ImacHOM HCIIOJIBb30BaHUH BaKHEHIIINX HCOPTaHUYCCKUX u
OpTraHN4YC€CKUX BCIICCTB B 6I)ITy n HpaKTquCKOfI JACATCIIBHOCTH YCJIIOBCKA

o0mre HaydHBIC TPHHIIMITBI XHMHYECKOTO MPOU3BOJICTBA (Ha TpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJIa, IepepadOTKH
HedTH)

CdhopMHPOBAaHHOCTh YMEHUH BBISBIISTD:

2.1

XapaKTepHbIC PU3HAKU U B3aUMOCBS3b U3yYEHHBIX IIOHATUM, IPUMEHSITh
COOTBETCTBYIOIIME IIOHATHS IPU OINHUCAHUU CTPOCHHS U CBOMCTB
HEOPraHWYECKUX U OPraHU4EeCKUX BELIECTB U UX NIPEBpALICHUN




2.2

B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TIOHATHSAMH WM TIPEIICTABICHUSIMH
JIPYTHX TIPEAMETOB il 00Jee OCO3HAHHOTO MOHUMAHHS U OOBSCHEHUS
CYIIIHOCTH MaTE€pPHAIBHOTO €IMHCTBA MUPA

CdopMupoBaHHOCTHh YMEHHSI HUCII0JIb30BATh:

3.1

3.2

4.1

4.2

HAaMEHOBAHMS XUMHUYECKHX COEIMHEHHM MEXIYHAPOJAHOIO COH03a
TEOPETUYECKOM W TMPUKIAAHOM XUMHUH W TPUBHUAJIBHBIE HA3BaHUS
BEILLECTB, OTHOCSIIMXCS K H3YYEHHBIM KJIacCaM OpPraHUYEeCKUX U
HEOPraHUYECKUX COEIUHEHUI

XUMHYECKYI0 CHUMBOJIMKY ISl COCTaBJICHUS (HOPMYNI HEOPTaHHMUYECKUX
BEIIECTB, MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJIETHBIX) (DOPMYJT OPTAHHUECKUX BEIICCTB

CdopMUpOBaHHOCTH YMEHHS KJIACCU(DUITUPOBATS:

HEOPraHWYECKHE BEUICCTBA, CAMOCTOSTEIBHO BBIOMPATh OCHOBAHUS U
KPUTEPUU JUIS KIIACCH(DUKAIIH U3yIaeMbIX XHMUICCKUX OOBEKTOB
OpraHMYeCKHe BEIECTBA, CAMOCTOSTCIIPHO BBIOMPATh OCHOBAaHUS U
KPUTEPHU TS KJIACCH(DUKAIIMU N3y4aeMbIX XUMUYECKHX 00BEKTOB

4.3

M0 pa3IWYHbIM TpU3HAKaM (YHCIY U COCTaBy pEarupyrolluX BeIIECTB,
TEIIOBOMY  A(PQEKTy peakluu, W3MCHEHHIO CTCIICHEH OKHUCIICHUS
AIIEMEHTOB, 00PATUMOCTHU PEaKIIMHY, YYaCTUIO KaTalnu3aTopa)

CdopMupoBaHHOCTh YMEHHS XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM) U HOHOB XUMHUYECKUX
sanemeHToB 1 — 4 nmepuoaoB Ilepuoguyeckoit cucremst .M. Menaeneesa
U WX BaJICHTHbIE BO3MOXHOCTH, HCIONB3Yys MOHSATHS S-, p-, d-
AIIEKTPOHHBIE OPOUTAIIH, SHEPTETUUECKHE YPOBHU

ChopMupOBaHHOCTh YMEHHSI OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMM COEIWHEHUH 110
IIepUoJIaM U rpymnmnam

ChopMHUpPOBAaHHOCT, YMEHHS COCTaBIISATb YPABHEHUS XHUMHYECKUX
peaKuuid U pacKpbIBaTh UX CYIIHOCTD:

7.1

7.2

7.3

OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHca 3TUX peaKlni

YpaBHCHHA peaKHI/Iﬁ Pa3JIWYHBIX THUIIOB; TIIOJHBIC H COKpaHIéHHI)IC
YpaBHEHHUS PeaKIMii HOHHOTO 0OMEHa, YUUTHIBAsI yCIOBUS, IPH KOTOPBIX
9T PEAKIMHA UAYT 10 KOHIA

peakIuii TUAPOIN3a, PEAKIMNA KOMIUIEKCOOOpa3oBaHUsl (Ha MpUMepe
TUAPOKCOKOMILIEKCOB IIMHKA M aTFOMUHUS)

C(bOpMI/IpOBaHHOCTB YMCHHSA NMOATBCPKAATD:

8.1

Ha KOHKPETHBIX IIPUMEpax XapakTep 3aBUCHUMOCTU PEaKLMOHHON
CHOCOOHOCTH OpPraHMYEeCKUX COEJMHEHMH OT KpaTHOCTH U TUMa
KOBAJICHTHOM CBSA3M (G- U T-CBSI3M), B3aUMHOTO BJIMSHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaxX, a TaKke OT OCOOEHHOCTEH pean3aliy pa3InuHbIX
MEXAHU3MOB IPOTEKAHMSI pEaKLUi

8.2

XapaKTepHblE XWMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIUMU
HKCIIEPUMEHTAMMU U 3aIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTEpPH30BaTh COCTaB M BaKHEUIITHE
CBOICTBa BEIIECTB, NPUHAMICKAIIUX K ONPEACIEHHBIM KjaccaM |
rpyImnaM COeIUHEHUN (POCThIE BEIIECTBA, OKCUbI, THAPOKCHUIBI, COJIH;




YIIIEBOAOPOABI, IPOCTHIC YPHUPBI, CIUPTHI, PEHOIIBI, aJbJACTHIIbI, KETOHHI,
KapOOHOBBIC KHUCJIOTHI, CIIOXKHBIE ASQUPBI, XUPbI, YIJIEBOIbI, AMHHEI,
AMUHOKHCJIOTBI, OSIIKH)

10

CdopMupoBaHHOCTb YMEHHUS MPOBOAUTH PACUYETHl MO XUMHUYECKUM
dopMyliaM U ypaBHEHUSM XHUMHUYECKHX DPEAKIMA C HCIOJIb30BAHUEM
(bu3NYECKUX BEINYHH:

10.1

Macchl (00b€Ma, KOJMYECTBA BEIIECTBA) MPOAYKTa PEAKIUU, €CITU OJHO
W3 UCXOJHBIX BELIECTB JAHO B BUJIE PACTBOPA C ONMPEAEIEHHON MAaCCOBOM
JI0Jiel pacTBOPEHHOTO BEILIECTBA MM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOH WJIM O0BEMHOM JTOJIH, BBIXO/1a MMPOIYKTA PEAKIIHH

10.3

TeII0BOTO 3¢ (dHeKTa peakiui

10.4
10.5

11

12

13

00BEMHBIX OTHOIIECHUH Ta30B
M0 HAXOXACHUIO XUMUYECKOH (hOPMYJIbI BEIIECTBA

Biagenue cucreMol 3HaHMM O METOAAX HAYYHOTO IO3HAHUS SIBICHUHN
HIPUPOIbI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHHUE IPUMEHSTh
9TH 3HaHUS IPHU HKCIEPUMEHTAIbHOM MCCIEI0BAaHUU BELIECTB U JUIS
OOBSICHEHUS! XMMHUYECKHMX SBJICHUH, HMEIOLIUX MECTO B MPHUPOJE,
IIPAKTUYECKOHN AESITEIbHOCTH Y€JI0BEKA U B IOBCEAHEBHON KU3HU

CpopMupOBaHHOCTh YMEHHUSI TPUMEHSTHh (MCIIOJIB30BAaTh) 3HAHUA O
COCTaBE€ M CBOMCTBAaxX BEIIECTB JJISI JKCIEPUMEHTAIBHON IPOBEPKU
TUMOTE3 OTHOCUTEIHLHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHYECKHUX
peakuuMii W TPOrHO3MPOBAHHUS BO3MOMKHOCTEM HMX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAaHUA JJIsi OOBSCHEHUS W TMPOTHO3ZUPOBAHUS
SBJICHUM, HMMEIONIMX €CTECTBEHHOHAYUYHYIO MPUPOAY; Ul TNPUHATHUS
TPaMOTHBIX PEIICHHI MPOOJIEM B CUTYAIMSIX, CBI3aHHBIX C XUMUEH

ChopMHUpPOBAaHHOCTh, YMEHHUS ITUIAHHUPOBATH M TMPOBOJIUTH XUMHUYECKHI
HKCHEPUMEHT (MOy4YeHUE M H3Y4YE€HHUE CBOMCTB HEOPraHUYECKHX MU
OpPraHMYeCKHX BEIIECTB, KAYECTBEHHbIE pEaKIUH YTIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOJEPIKALIMX OPraHUYECKHX BEIIECTB,
pemieHne AKCTIEPUMEHTATBHBIX 3aga4 o pacro3HaBaHUIO
HEOPraHMYeCKUX M OPraHMYeCKUX BEIIECTB) C COOJIOACHUEM MpPaBUII
Oe3omacHoro  oOpamieHuss ¢  BemlecTBaMM U J1abOpaTOPHBIM
o0opynoBaHueM; (HopMyIUpOBaTh IETU UCCIEA0BAHMS;, PEACTaBIATh B
pa3nmuyHON  (QopMe pe3ynbTaThl OKCIIEPUMEHTa, aHATU3UPOBaTh U
OLIGHUBATh UX JIOCTOBEPHOCTh

14

CdopMUpOBaHHOCTh YMEHHSI OCYHIECTBIIATH IIeJICHANpPaBIEHHBIA MOMCK
XUMHUYECKON MH(POPMAIMK B pa3IMUHBIX UCTOYHHUKAX (HAay4Has U yuyeOHO-
Hay4yHasl TUTepaTypa, CPeICTBa MaccoBOi nHpopmanuu, ceth IHTepHET 1
JIpyrue), KPUTUYECKM aHaIM3UPOBaTh XHMMHYECKYI0 HH(OpMAIHIO,
nepepabarbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUHM C IOCTABJICHHOMN
yueOHOH 3a/1aueit

15

CdopMupoBaHHOCT, ~ YMEHHSI  MPOTHO3UPOBATh, AHAIM3HPOBATH U
OIICHMBATh HWH(GOPMAIIMIO C TIO3UIUH SKOJOTHYECKON Oe30macHOCTH
MOCJICAACTBUM OBITOBOM M TPOM3BOACTBEHHOW JAEATEIBHOCTH YENIOBEKA,
CBS3aHHOM C TepepadOTKON BeEmIeCTB; C(HOPMHUPOBAHHOCTh YMEHUH
0CO3HABaTh OMACHOCThH BO3/ICUCTBUS HA )KUBBIE OPTraHU3MbI ONIPEIEIEHHBIX
BEIIECTB, T[OHMMAas CMBICH [IOKa3aTeNs NpeAebHOM JIOMYyCTHUMOI
KOHIICHTPALlMK, W TOSICHATh Ha TMpPHMEpPax CIIOCOOBl yMEHBIICHUS U




MPEIOTBPAIIICHHUS MX BPETHOTO BO3CUCTBHSI HA OPTaHW3M YeJIOBEKa

IlepedyeHb 3J1eMEHTOB coJiepkaHusi, mpoBepsieMbIX Ha EI'D mo xumun

Kon [IpoBepsieMblil AJIEMEHT COJIEPHKAHUS

1 TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
9JIGKTPOHOB IO SHEPreTUYeCKHM ypoBHAM. Kiaccupukanmuss XUMHUECKUX

1.1 aseMeHTOB. OCOOEHHOCTH CTPOEHHUS YHEPreTHYECKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS
KOH(UTryparus atoMa. BaleHTHBIE 3JIEKTPOHBI

Ilepnonnueckas cucrtema xumudeckux dneMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamdeckoro 3akona J[.M. MenneneeBa. [lpuununsl u

1.2 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
epuojiaM Y TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB MPOCTBIX
BEILIECTB, BOJOPOIHBIX COEAMHEHHM, BBICIIIMX OKCUIOB U TUIAPOKCUJIOB

1.3 BanentHocTs. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCICHUS

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAINTMYECKAsl, BOJOPOIHAs)
1 MexaHu3MbI e€ o0pa3zoBaHus. MeXMOIEeKyIIsIpHbIE B3auMO/ieiicTBUs. BemiecTra

14 MOJICKYJSIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHUS. THIBl KPUCTALTHYCCKHX
pemérok. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUTMUECKOHN peréTKu

15 Xumuyeckas — peaknus.  Krmaccudukamuss ~— XMMHUYECKUX — pEakIUid B
HEOPTaHWYECKON M OpraHN4IeCKON XUMHH. 3aKOH COXPAHCHHS MACChl BEIECTB

1.6 CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT Pa3IuYHbIX (PaKTOPOB

1.7 TennoBsie 2 hekTh XUMHUYeCKUX peakiuil. TepMoxumuueckue ypaBHEeHUs

18 OOpatumblie peakiuu. XUMHUYECKoe paBHOBecue. DakTOphl, BIUSIONIUE Ha

COCTOsIHME XUMHUecKoro paBHoBecus. [Ipuanun Jle [larense
OnekrponuTrueckas auccouuanus. CunapHble W cinadbie daekTposuthl. Cpena
1.9 BOJHBIX pPAaCTBOPOB BEIIECTB: KHCIas, HEUTpalbHas, IenouHas. CTeneHb
nucconuanuu. Peakiuy nHoHHOro ooMeHa
IMuaponus coneit. MonHoe npoussenenne Boabl. Bomopoauerii mokazatens (pH)
pacTtBopa

1.10

CriocoObl BeIpaKeHHsI KOHIIGHTPALUU PACTBOPOB: MAacCOBasi A0JIsS paCTBOPEHHOTO
1.11 BEIIECTBA, MOJISIpHAs KOHUEHTpanus. HacpllleHHble W HEHaCHIIICHHbIE
pacTBOpBL, pacTBOPUMOCTh. Kpucramiornaparsl

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pcaKknuu. IloBegeHue BelIECTB B cpeaax €

1.12
pa3HbIM 3HaueHHeM PH. Metobl anekTpoHHOTO Oananca
1.13 DNEeKTpOIN3 pacTBOPOB U PACILUIABOB COJIEN
2 OCHOBBI HEOPTaHUYECKON XUMHUHU
21 Knaccugukanus HeopraHnueckux coenHeHuil. Homenkiarypa HeopraHMuecKux

BEILIECTB

XWMHYECKHUE CBONCTBA BAKHEWINIMX METAUIOB (HATPUM, KaJIMA, KabIUH,
2.2 MarHuii, aTIOMUHHHA, IIUHK, XpPOM, JKele30, MeIb) U MX coequHeHWi. OOmime
CIIOCOOBI MOTYYCHUSI METAIIJIOB

XWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphbI, a30Ta,
2.3 dochopa, yraepoma W KpeMHHS) M UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)




2.4

2.5

I'eHeTHuecKas cBsI3b HEOPIraHWYECKHUX BEILECTB, IPUHAAJIEKAIINX K Pa3IUYHbIM
KJ1accaM

#HPar##H# nentudukanus HeopraHmyeckux coenneHunii. Kauectsenuoie
peaKIMM Ha HEOPraHNYECKHUE BEIEeCTBA U HOHBI

OCHOBBI OPraHUYECKOM XUMUHU

3.1

OcCHOBHbBIE TOJIOKEHHUSI TEOPUM XUMHYECKOIO CTPOCHHUS OPraHMYECKUX
coenunennii A.M. bytnepoBa. YriepoJHbIil CKeJIEeT OpraHuYeCKOW MOJIEKYIIbI.
KpatHocTh xumuueckoil cBsi3u. S- W P-cBsA3U. SP3-, SP2-, SP-ruOpuaHU3aIMH
opOuTaneil aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHUYECKOTO
cTpoeHus MoJiekysi. ['omosoru. ['omonoruyeckuii psia. Mizomepust u u3omMepbl

3.2

3.3

[lonstue o  ¢dyHkumoHanepHOM  Tpynme.  OpueHTanmoHHBIE  3(PPEKTHI
3aMECTUTEIIEN

IIpencraBnenue o kinaccudukanuum opraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEIMHEHUN (CUCTEeMAaTHYyecKas) W TpUBUAIbHBIC Ha3BaHUSA
BXHEHINX MPEACTABUTEIEH KJIACCOB OPTaHUYECKUX BELLIECTB

3.4

3.5

CBoOOHOpaAMKANbHBIE M HOHHBIM MexaHu3Mbl peakuuu. Ilonsarue o
Hykieoduie u snexrpoduie. [Ipamio MapkoBaukosa. [IpaBuio 3aiinieBa

Ausikanpl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOT€HUPOBAHKE, AETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [lukmoankanel. Crenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM
pa3MepoM 1uKIia. Peakiuu nprucoeIMHEeHNs U paAuKaIbHOTO 3aMEILCHHS

3.6

3.7

3.8

AnkeHbl. XUMHUECKHE CBOMCTBA: peakIMM MPUCOEIUHEHUs (raJoreHUpOBaHUE,
TUIPUPOBAaHUE, TUIAPOTraJOTEHUPOBAaHUE, TUIpATallus), TOPEHUs, OKUCIECHUS WU
noguMepu3any. IIpoMblluieHHBIE M J1a0OpaTOpHBIE CIIOCOOBI  MOJTYYEHHS
AJIKCHOB

AJnkagueHbl. XHMMUYECKHE CBOWCTBA AJIKAJUEHOB: PEAKIUMU MPUCOCIUHEHUS
(TuapupoBaHHe, TaJOTEHUPOBAHUE), TOpPeHHUs W moiuMmepusanuu. [lomyueHue
alIKaIMEeHOB

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPHUCOETUHEHUs (IaJOreHUpPOBaHUE,
TUIPUPOBAaHUE, TUApATalus, THIPOraJloOr€HUPOBAHUE) KaK CIOCO0 MOMy4YEHUS
IIOJINMEPOB M JAPYTUX IOJE3HBIX MPONYKTOB. Peaknum 3amenienus. l'openue
alleTUJIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JUIsSl CBAPKHU U PE3KU
MeTaioB. [Ipumenenue aneTuinena

3.9

Apenbl. XuMHUECKHE CBOMCTBa O€H305Ia: peakiuu  dIEKTPO(UIBLHOTO
3aMelIeHMs, TNpUcoeNnHeHusl (TUIpUpOBaHME, TajloreHupoBaHue). Peaxius
ropeausi. OCOOEHHOCTH XWMHUYECKUX CBOWCTB Tonyona. [lomydenwe OeH3ona.
OcoOEHHOCTH XWMHYECKMX CBOMCTB crtuposia. [lonmmmepwusaius cTupoa.
CriocoOslI MoNTy4eHus U IPUMEHEHHE apOMATHUECKUX YTIIEBOJIOPOIOB

3.10

Cnouptel.  [lpenenbHble  OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUEeM KaK  CIOCO0  yCTAaHOBJICHUS  HaJTWYUS
THAPOKCOTPYMIBI, €  TaJOreHOBOJAOPOJAMH  KaKk  CIOCO0  TMOJydeHHs
pacTBOPUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAS JAeTuapaTamus. Peakius ropeHus.
[Tonydenue oTaHONA: peakiuss OpPOXKEHHS TIIOKO3BI, TUApATAIUS STHIICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTEIN MPEISIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enon. XuMHUECKHE CBOWCTBA (heHOoNa (peakiuu ¢ HaTpUEeM, THAPOKCHIOM
Hatpusi, opomom). [Tonyuenue penomna

3.12

Anpaerunpl. XUMHUYECKHE CBOMCTBA TPEACIBbHBIX albJCTHIOB: THIAPUPOBAHME;




3.13

3.14

3.15

KAueCTBCHHBIC PEaKIMM Ha KapOOHWJIBHYIO TPymmy (peakimus «cepeOpsHOro
3epkana», B3aumoaeiicteue ¢ ruapokcuaom meau (Il). [onyuenue npengenbHbBIX
aIbJIETUJIOB: OKHCICHHE CHOUPTOB, THApaTals aneTwieHa. AILIETOH Kak
MPeCTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIIMU OKHUCIICHHUS alleTOHA

KapOoHoBbie KHCIOTHI. XHUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XMMUYECKHUX CBOMCTB MypaBbUHOMN KHUCIIOTHI.
[Toydenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIICHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, aJIbJCTUAO0B. Briciine mpeaenbHbIE U
HemnpeenbHbIe KAPOOHOBBIE KUCTOTHI

Cnoxuble 3pupel u kupbl. CrnocoObl TOMYYEHHUS CIOXKHBIX 3(PHPOB.
OOpatuMocts peakuuu sTepuduranuu. [IpuMeHeHHe CIOXKHBIX 3(QHPOB B
MUIIEBOM M Tmap(IOMEpPHON MPOMBIIIICHHOCTH. JKHUpPBI Kak CIOXHBIE IPHUPHI
IJIMLEpUHa U BBICIIMX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [HMIpOonM3, WM OMBUICHHE, JXUPOB Kak CIOco0
IPOMBIIIICHHOI'O HOJIYYEHUsI COJeH BBICIIMX KapOOHOBBIX KHMCIOT. MbLIA Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT

XUMHUYECKHE CBOWMCTBA TJIOKO3BI: PEAKIUH C YYacTHEM CIHPTOBBIX W
aNB/ICTUIHOM TPYII M MOJIOYHOKHCIOe OpoxkeHue. [IpumeHeHune rioko3bl, e
3HAa4YCHUE B KU3HEACATEIILHOCTH OpraHu3Ma. Jlucaxapusl: caxapo3a, MajbTo3a.
BoccranaBnmuBaromme ¥ HEBOCCTaHABIMBAIOIIME —JIUCAaxXapHIbl. [ uaponus
mucaxapuioB. [lomucaxapuapl: kpaxmai, TiaukoreH. CTpoeHHe MaKpOMOJICKYIT
Kpaxmaja, TJIMKOTeHa W Ue/Utoio3bl. (Du3nueckue CBOWCTBA Kpaxmana u
[EJUTIONIO3bl. XWMHUYECKHE CBOWMCTBAa KpaxMania: THAPOIN3, KadeCTBEHHAS
peakius ¢ MoAoM. XHMHUYECKHE CBOMCTBA IEJUIIOJIO3BL: THAPOJM3, MOIyYeHHUE
a¢upoB uemwnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aIeTaTHBIN MIETK)

3.16

3.17

AMUHBI. AMUHBI KaK OpraHMYE€CKHE OCHOBAHUS: PEAKIMU C BOJOH, KUCIOTaMHU,
peakuus TOpEeHMs. AHWUIUMH Kak NPeACTaBUTENIb apOMATHUYECKHMX aMHUHOB.
XUMHYECKUE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lomydyeHue aMHUHOB QJIKUJIMPOBAHUEM aMMHMaKa |
BOCCTaHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIIEBOJOPOIOB

AMUHOKHUCIOTEI M OeNnKu. AMHUHOKHUCIOTHI Kak amQoOTepHble OpPraHUYecKue
coeauHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, oOpasymoomue Oenku. XHUMHUYeCKHue
CBOMCTBa OEJIKOB: THAPOJIN3, JEHATypalus, KadyeCTBEHHbIE (LIBETHBIE) PEaKIUU
Ha OeNkH

3.18

3.19

CrpoeHne M CTpPyKTypa NOJUMEPOB. 3aBUCUMOCTb CBOMCTB IIOJIMMEPOB OT
cTpoeHHus: MouieKyld. OCHOBHbBIE CIOCOOBI TOJYyYEHHUS BBICOKOMOJEKYISPHBIX
COEJMHEHUI: peakuuu MOoJIMMEepHU3alld U NoJuKoHJeHcaruu. Kinaccudukarms
BOJIOKOH

#H#Par#H# nenTudukanns opraHMuecKux coequHeHui. Pemenne
SKCIIEPUMEHTAJIBHBIX 33a4 Ha paclio3HaBaHUE OPraHUYECKUX BELIECTB

3.20

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU OPraHUYCCKUX COE€IUHEHUI

XUMUS U )KA3HD

4.1

Xumusi B TIOBCEAHEBHOM >ku3HM. [IpaBuia Oe3zomacHOil pabOTHI C €IKUMH,
FOpIO‘II/IMI/I U TOKCHUYHBIMHU BCIICCTBAMU, Cpe,Z[CTBaMI/I 6BITOBOﬁ XUMHUHU

4.2

Xumus U 310pOBbe. XUMUS B MEAULIUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBINIJIEHHOCTH. XHUMHSI W DHEPreTHKa: MPHUPOJIHBIA W TOMYTHBIH He(TSIHON
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HehTH U €€ nmepepaboTka (MPUPOIHBIC




WCTOYHUKH YTIIEBOIOPOJIOB)

Xumuss U dKoymorus. XHMHYECKOE 3arps3HEHHe OKPYKAaloIled cpeabl W ero
nocnenctBus. Oxpana rugpocdepsl, MOUYBBI, atMocdepsl, GIOpbl U (GayHbl OT

4.3 XUMHUYECKOTro 3arpsisHeHus. [IpobOieMa OTXOJOB W TOOOYHBIX IPOIYKTOB.
AJbTepHATUBHBIC UCTOYHUKHU YHEPTUU
OOmue mpencTaBiICHUsT O MPOMBIIIICHHBIX CIOC00aX TMOMYyYSHHUS XUMHUYECKUX
BEIIECTB (HAa IPHUMEpPE MPOM3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). U€pHas u

4.4 uBerHas  metajuryprusi.  CTEKJ0 M CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombinieHHass  opranudeckas  xuMusa.  CeIpp€ I OpraHUYECcKOn
MIPOMBIIIIICHHOCTH

5 Tunel pacy€THBIX 33124

51 Pacuéter Mmacchl BemecTBa Wiiv 00bEMa ra3oB 10 U3BECTHOMY KOJIHMYECTBY
BElIEeCTBa, Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuérsl TermmoBoro s dekra peakuu

5.3 Pacuérpel 00bEMHBIX OTHOIICHUH Ta30B MPU XUMHUECKUX PEAKIIHUAX

5.4 Pacuérer macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH
OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

55 Pacuérel MmaccoBoit mim 00BEMHON JOIM BBIXOA MPOAYKTA PEAKIIMU OT
TEOPETHYECKU BO3ZMOXKHOTO
Pacuérer macchl (00bE€Ma, KOTMYECTBA BEIIECTBA) MIPOJIYKTA PEAKIIUH, €CITH OJTHO

5.6 13 BEIICCTB JIaHO B BHJIC PACTBOPA C OMPEIEIEHHON MaCCOBOM JTOJICH
PacTBOPEHHOTO BEIIECTBA

57 Pacuétel ¢ ucnonab30BaHNEM HMOHITHI «MacCOBast 10JIs», «MOJISIpHAs
KOHIICHTPALIUS», «PACTBOPHUMOCTH
Haxoxaenne MosieKymnsipHON (popMyJIbl OpraHU4ECKOI0 BELIECTBA 110 €ro

5.8 IUIOTHOCTH M MaCCOBBIM JIOJISM 3JIEMEHTOB, BXOASIIUX B €0 COCTaB, UM I10

IIPOYKTaM CTOPaHHUs




Y4eOHo-MeTOoAHYECKOE 00ecnedeHrne 00pa30BaTe/LHOIO Mpolecca
Oobs13aTesibHbIE YUeOHbIe MATEPUAJIbI VISl YYEHUKA

* Xumus; 10 knace. yrnybonennoe ooyuenune Epemun B.B., Ky3smenko H.E., Tepenun B.U.
u ap.; noxa penakmueit Jlyanna B.B. O0miecTBo ¢ orpaHH4eHHOM OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»
* Xumus; 11 knacc. yrimybonennoe ooyuenue Epemun B.B., Kyspsmenko H.E., /Ipo3nos
A.A., u ap.; non penakuueit Jlyauna B.B. O0miecTBo ¢ orpaHUYeHHONW OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBemnieHne»

MeTtoanyeckue MaTepuasbl VISl yYUTeJIs1
Xumus. 7-11 knacesl. Opranu3zanus UCClIe0BATENbCKOM 1E€ATEIbHOCTH YUallluXCsl.
bopucesuu U.C.
Xumus. 11 xknacc. COOpHUK KOHTPOJIBHBIX U caMOCTOSTENbHBIX padoT. Ceren E.A.
Xumus. 10-11 knacesl. COOpHUK 3a7a4 U yripakHEeHHH. YTiryOaeHHbI yposeHs [1y3akos
C.A.

Hndposbie 00pa3oBaTeIbHbIE pecypchbl H pecypchbl ceTH HHTEPHET
« http://www.chemnet.ru
* [Nazera «Xumusi» u cait i yaurens «5 uny Ha ypok xumuwu http://him.1september.ru
* Equnas xosutekuus LIOP: [IpeameTrHas komiekuus «XuMusi»
http://school-collection.edu.ru/collection/chemistry
* EcrecTBeHHO-Hay4YHBIE SKCIIepUMEHTHI: XuMus. Komnekuus Poccuiickoro
0011e00pa30BaTEILHOTO MOpTAJIa
http://experiment.edu.ru
* AJIXUMUK: caiit JI.FO. AnukbepoBoit
http://www.alhimik.ru
* Becepoccuiickasi 0JIMMIMaa MKOJbHUKOB M0 XUMHH
http://chem.rusolymp.ru
» OpraHuueckas XUMHsI: 3JIEKTPOHHBIN yUeOHUK JJIs CpeIHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru
* OCHOBBI XUMUU: 3JIEKTPOHHBIN YUeOHUK
http://www.hemi.nsu.ru
* OTKPBITHIN KOJUIEIK: XUMUS
http://www.chemistry.ru
¢ JIucTaHIIMOHHAS OJTUMITHA/A TI0O XUMHUHU: TEIEKOMMYHUKAIIMOHHBIA 00pa30BaTeNbHbBIN
IIPOEKT

MarepuaibHO-TEXHHYECKas 0a3a
Munu-skcnpecc JabopaTopun yaeOHbIe
KomrmutekTsI 11t mpakTH9ecKuX padoT it MOJEITUPOBAHHS MOJIEKYJT
Tabnuie! yueOHbIe

JIaGoparopHas nocyja u Habopbl peakTHBOB
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