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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma 1o XMMHUHU Ha YpOBHE cpelHero obuiero oOpa3oBaHHs pa3paboraHa
Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHMM K pe3yidbTaTaM OCBOeHHs (enepanbHOW  00pa3oBaTEIbHOU
nporpammel cperHero obmero oopazoBanusi(POIl COO), mpencraBieHHbx B DemepanbHOM
rocylapcTBeHHOM oOpaszoBarenbHOM craHaapre COO, c¢ yuérom KoHuemnuuu mnpenonaBaHus
yueOHOro mpeaMmera «XuMus» B oOpazoBaTelbHbIX opranuzauusx Poccuiickoit ®enepaunu,
peaM3yIOUMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPAMMBI, U OCHOBHBIX NOJ0XkeHU «Crpareruu
pa3Butusi Bocnutanus B Poccuiickoit ®@enepanuu Ha nepuoj no 2025 roma» (Pacnmopskxenue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIiyOJIEHHOrO H3Y4YEHHMs 3aHHMaeT Ba)XXHOE MECTO B CHCTEMeE
€CTeCTBEHHO-Hay4HOro obOpa3oBanust yudammxcss 10-11 xmaccoB. M3ydeHue mpenmera,
pearmzyemMoe B yCIOBUSX JIudepeHIupoBaHHOr0, MNPOPMILHOrO OOyYeHus, MPHU3BaHO
obecreunTh 00111€00pa30BaTEIbHYI0 M OOLIEKYJIbTYPHYIO MOATOTOBKY BBIMYCKHUKOB ILIKOJIBI,
HEOOXOIUMYIO Ul ajanTaluyd MX K ObICTPO MEHSIIOUIMMCS YCIOBHUSIM JKU3HHM B COLIMYME, a
TaKXe Uil NPOJOJDKEHUS O0ydeHHUs B OpraHM3alusax Npo¢decCHOHAIbHOIO O0pa3OBaHHUs, B
KOTOPBIX XUMUS SBJISI€TCS] OJHOM U3 IPUOPUTETHBIX 1M CLIUIIIMH.

B mnporpamme no xXumMHM Ha3HadeHHE NpeaMera «XUMHsS» MOJIydaeT HOAPOOHYIO
MHTEPNPETALMI0 B COOTBETCTBUM C OcHoBonoJsararomumu nonoxenusmu OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, CO/lepyKaHusl, pe3ysIbTaTOB 00y4eHusl U TpeOOBaHUN K YPOBHIO
MOATOTOBKM BBIMYCKHUKOB. CBHAETENLCTBOM TOMY SIBJISIOTCA CIENYIOIIME BBIMOJHSEMbIE
MIPOrPaMMOii IO XUMUU (PYHKIIHH:

¢ 1H()OPMAITMOHHO-METOANYECKAsl, peanu3alusi KOTOpoW o0ecrneuynBaeT MONy4YeHHe
MIPE/ICTABICHUS O LIENAX, COIEpKaHUM, OOIe cTpaTernu oOydeHUs, BOCIUTAHHUS U Pa3BUTHA
o0yyarouxcs CpecTBaMu MpeaMeTa, H3y4aeMoro B paMKax KOHKPETHOT 0 mpoduis;

® OpraHM3alMOHHO-TIIAHUPYIOIIAsl, KOTopas MpeaycMaTpuBaeT ONpeaeeHrne: IPUHIUIIOB
CTPYKTYPHUPOBAHUS U TOCIEI0BATEIbHOCTH U3yU€HHUs YUeOHOro MaTepuaia, KOJIMYeCTBEHHbIX U
KAaueCTBEHHBIX €ro XapaKTEpUCTUK; MOAXOJ0B K (OPMHUPOBAHMIO COAEPKATEIHHONW OCHOBBI
KOHTPOJISI M OLIEHKHM 0Opa30BaTENbHBIX AOCTM)KEHUH OOydaroIiuxcsi B paMKax HTOrOBOH
aTTecTaluy B popMe eIMHOro rocy1apCTBEHHOI0 9K3aM €Ha 110 XUMHH.

ITporpamma st yriryOGJIEHHOr O U3yUYEHUS] XUMUH:

® yCTAHABJIMBAET UHBAPUAHTHOE MIPEAMETHOE COJIEp)KaHUE, 00s3aTENbHOE I U3YyUEHUs B
paMKax OTAEIbHBIX MPOoQHIIEH, MpeaycMaTpUBAET paclpeesieHue U CTPYKTYPHPOBAHUE €ro IO
KJIaccaM, OCHOBHBIM COZIEp)KaTeNbHBIM JIMHUSM/pa3ienam Kypca;

e 1aT MpUMEpHOE paclpeqeieHne yueOHOr0 BPEMEHU, PEKOMEHIYEMOro ISl M3ydeHHs
OT/EJIbHBIX TEM;

e [Ipe/jIaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHUs Y4eOHOro MaTepraia ¢ yuéTom
JIOTHKY MTOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U MEXIPEAMETHBIX CBA3EH;

e 1aéT METOJMYECKYI0 HWHTEpIpeTaluio Iejled U 3aJady  M3ydyeHUs [peaMmera Ha
yrayOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHEro OOIIero
0o0pa3oBaHMsI, COACPKATENHHONW XapaKTEPUCTHKU MJIAHHUPYEMBIX PpE3yJIbTaTOB OCBOCHUS
OCHOBHOW 00pa3oBaTelbHON NpOrpaMMmbl cpeaHero oolmiero oOpa3oBaHHMs (JIMYHOCTHBIX,
METanpeIMETHBIX, IPEIMETHBIX), @ TAaKXKe C YIETOM OCHOBHBIX BUIOB Yy4eOHO-TI03HaBATEIbHBIX
JEHCTBUN 00yJaromIerocs o OCBOCHUIO COJIEP)KaHUs TIPeIMETa.



I[lo Bcem Ha3BaHHBIM NO3ULHUAM B IporpaMme 10 XUMHHM IpelycCMOTpeHa
IIPEEMCTBEHHOCTh C OOY4YEHMEM XUMHUU Ha YpPOBHE OCHOBHOro oOuiero oOpa3zoBaHus. 3a
mpeneiaMd  yCTAHOBIGHHOM TMpOrpaMMoi TI0 XUMHUU  00s3aTeNbHON  (MHBapUaHTHOMN)
COCTaBJIIIOLICH cojiepxaHus yueOHOoro npeamera « XuMus» oCTaéTcs BO3MOXKHOCTh BbIOOpa €ro
BapHaTUBHOM COCTaBIISAIOLIEH, KOTOPas JOKHA ONPEAENATHCS B COOTBETCTBUU C HaIlPaBJIEHUEM
KOHKPETHOT 0 Mpouiist 00ydeHHUs..

B cootBerctBunm ¢ koHuentyainbHbiMU mnosiokeHusMu DPI'OC COO o HazHaueHHH
peaMeToB 0a30BOro U yriyOnEéHHOrO ypoBHEH B cucTeme nudGepeHIrnpoBaHHOr0 00y4eHHs Ha
YPOBHE CpEIHEro o0Iero o0Opa3oBaHUsl XUMHUS Ha YPOBHE YriyOJIEHHOTO M3ydeHUs HalpaBlieH
Ha peaJM3allii0 IPEEeMCTBEHHOCTH C TOCIEAYIOIIMM JTaloM IOJYyYEHUS XUMHUYECKOIO
o0pa3oBaHMsI B paMKax W3YYCHHS CICHHUATbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKUX
JTUCHHILIH B By3aX U OPraHU3aIUsIX CpeIHEro npodeCcCHoHaIbHOTO 00pa3oBaHus. B 3Toii cBsi3n
U3ydeHHEe TMpeamMeTa «XuUMHUS» OpPHUEHTUPOBAHO TMPEUMYILIECTBEHHO Ha paclldpeHue Hu
yriayOlieHne TeOpeTHYecKOW ¢ MPAaKTUYeCKOH MOATOTOBKM OO0y4aloluxcs, BBIOpaBIIUX
ornpenenéHHblii mpoduias o0yyeHus, B TOM YKCJe C NEePCHeKTUBOM MOCIeAYIOUIEro moayyeHus
XMUMHYECKOTo 00pa3oBaHMsl B OpraHu3anusx npodeccuoHaibHoro oopazoBanus. Hapsaay ¢ atum,
B cBere TpeboBanuit ®I'OC COO k miIaHUpyeMbIM pe3yJibTaTaM OCBOSHUs (enepaabHOM
00pa3oBaTeIbHON MPOrpaMMBbI CPEIHEro 00IIero o0pa3oBaHMs H3yYeHHE MpeaMeTa «XUMHUS
OPHEHTHPOBAHO TAK)KE HAa PELICHHE 33a/1a4 BOCIIUTAHUS U COI[UATBHOIO Pa3BUTHUS 00y4YarOLXcs,
Ha (hOpMHUPOBAHUE Yy HUX OOILEUHTEIIIEKTYaIbHbIX YMEHUN, YMEHUHN pallMOHAIN3ALMHY Y4EOHOTIO
Tpygda ©  OOOOHIEHHBIX CHOCOOOB  JEATEIBHOCTH, HWMEIOIIMUX  MEXKIUCIUIUIMHAPHBIH,
HAAMPEAMETHBIA XapaKTep.

CocraBnsommMu ipeaMera «XUMHS» Ha YpOBHE YIJIyOJIEHHOTO HM3Yy4Y€HHUs SBIISIOTCA
yriyonénneie Kypcebl — «Opranndeckas xumusi» u «OOmas U HeopraHuueckas xumus». [1pu
OIpeNeJIeHUH TOAXOJI0B K OTOOpY M CTPYKTYpHOW OpraHM3allid COJEpXaHUs ITUX KYpCOB B
MporpaMMme Mo XMMHUH 32 OCHOBY NpHHATHI nojoxkeHus ®I'OC COO o paznuuusx 06a30BOro u
yrIyOJIEHHOTO YPOBHEH M3YdEeHHUS MTpeaIMeTa.

OcHoBy conepxaHusi KypcoB «Opranumdeckas xumusi» U «OOmiass U HeopraHU4ecKas
XHMHS» COCTaBISIET COBOKYITHOCTH MPEIMETHBIX 3HAHWA M YMEHH, OTHOCAIIMXCA K 0a30BOMY
YPOBHIO M3Yy4€HMs IpeaMera. JTa CHCTeMa 3HAHUM IOJIy4yaeT ONpEAENEHHOE TEOPETUUECKOE
JONIOJITHEHUE,  TO3BOJIIIONIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OompmmMii  00BEM
¢bakromornyeckoro Matepuana. Tak, Ha yriyOJa€HHOM YpOBHE M3Y4YeHHUs IpeaMera odecreueHa
BO3MOXXHOCTb 3HQUMTEJIbHOTO yBEJIMYEHHS O0O0BbEMa 3HAHMM O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBAaX MX COEIUHEHHI Ha OCHOBE pAaCIIMPEHUs U yriayOJeHus MpeICTaBIeHUN O CTPOCHUU
BELIECTBA, XMMUYECKOIN CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUs PEAKUU, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKON KUHETUKU U TepMOANHAMUKU. M3ydeHne nepuoanueckoro 3aKoHa u
[lepuoanueckoil  cucTeMbl XMMHUYECKHX  JJEMEHTOB  Oa3upyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHX MPEICTAaBICHUSIX O CTPOCHUU aTOMa. XUMHUYECKas CBA3b OOBSICHIETCS C
TOYKU 3PEHUsI DHEPreTUUYECKUX H3MEHEHMH npu e€ oO0pa3soBaHMM M Pa3pyLIEHUHU, a TaKXKe C
TOYKM 3pEHHUs MeXaHU3MoB e€ oOpa3oBaHus. l3ydyeHue TUIIOB peakuuil JOMOIHSIETCS
(opMUpOBaHUEM IPENICTABICHUN 00 AIEKTPOXUMHUYECKHUX MPOLIECCAX U AJIEKTPOJIU3€E PacllilaBOB
U pacTBOPOB BeEIIECTB. B Kypce OpraHMyeckod XHMMHUU MpPH PACCMOTPEHHUH PEAKIIMOHHOMN
CIOCOOHOCTH COETUHEHMH ynensieTcss 0co00e BHUMaHUE BOIpocaM 00 3JeKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIluil.

Oco0oe 3HaUYCHHE MMEET TO, YTO HA COJEp)KaHHWE KYypCOB XUMHUHU YTIIyOIEHHOTO YPOBHSI
W3YYEHUsl I KJAcCOB ompenenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpy U



XapakTep JOMOJHEHUN K OOIIe cucTeMe MpeAMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeameTsl. Tak, HampuMmep, B COACpPXKAHUM TPEAMETa JJs KIACCOB XHUMHUKO-(DHU3HYECKOTO
npoduiist 60JbII0E 3HAYEHHE OYIyT UMETh 3JEMEHThl y4eOHOro MaTepuasa Mo o0ueil XuMuu.
[Ipu u3yuyeHuu npeameTa B JAHHOM Ciydae akIeHT OyaeT chenaH Ha OOIIHOCTb METO/0B
MO3HAHMS, OOIIHOCTh 3aKOHOB M TCOPHI B XUMHUU U B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsT TEOPHUS
(MonekynsipHasi Teopus B (U3HMKE), 3aKOHBI COXPAHCHHWS MAacChl M OJHEPruH, 3aKOHBI
TEPMOJIMHAMHUKH, JJICKTPOJIN3A, PECTABICHUS O CTPOSHUH BEIIECTB U APYTOE.

B T0 e Bpems B copepKaHUM MpeaMeTa s KI1acCOB XHMHKO-OHOJIOTHYECKOTO MpoduIs
OonbIINi yIenbHBIH Bec OyJeT MMeTh OpraHuveckas XuMus. B aToMm ciryuae mpemocTaBiisieTcs
BO3MOXKHOCTB JIJIsl O0Jiee 00CTOSATETFHOTO PACCMOTPEHUSI XUMHUECKON OpraHU3aIlii KISTKH KaK
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOH BXOIAT, K TPHUMEPY, TaKHe CTPYKTypHBIC
KOMIIOHEHTHI, KaK JIMIUJBI, OCNKH, YIIeBOJbI, HYKJIEHHOBBIC KUCIOTHI U Apyrue. [Ipm sToMm
3HAaHHUS O COCTABE M CBOMCTBAX MPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIICCTB
CITy’KaT OCHOBOM JJIsl U3y4€HHSI CYIIIHOCTH MpoLieccoB (POTOCHHTE3A, JbIXaHUs, MUIIEBAPEHUS.

B mane ¢opMupoBaHHS OCHOB Hay4YHOTO MHPOBO33DPEHHS, OCBOCHHUS OOILIEHAYYHBIX
METO/OB IMO3HAHUS U OMBITA MPAKTHUECKOT0 MPUMEHEHHSI HAYYHBIX 3HAHUN M3ydeHHe MpeaIMera
«XuMus» Ha YriayOJ€HHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3IX C Y4eOHBIMU
npeAMEeTaMH, BXOJAIIMMHU B COCTaB MPEAMETHBIX o0nacTell «EcTecTBeHHO-HayUHbIE TPEIMEThD,
«MatemaTrka u uHGopMaTuKa» U «Pycckuil I3bIK U IUTEpATypay.

[Mpu w3ydeHnn ydeOHOro mpenMera «XHMHs» Ha yriayONEHHOM YypOBHE TaKXkKe, Kak Ha
YPOBHE OCHOBHOIO U CpeaHero oOmiero ooOpa3oBanus (Ha 0a30BOM YpOBHE), 3agadyei
MEPBOCTEIICHHON 3HAYMMOCTH SIBIIIeTCS (OPMUPOBAHHWE OCHOB HAYKH XHMHH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOW JESITENbHOCTH 4YEJIOBeKa M OJHOr0 U3
KOMIIOHEHTOB MHUPOBOH KYyJbTYphl. PellleHue 3Tol 3a1aud Ha YriayOJIEHHOM ypOBHE WU3YYCHHUS
IpeaMeTa MpeanoiaraeT peaan3alio TakuX [eiel, Kak:

¢ hopMUpOBaHNE TIPEACTABICHHUI: O MaTePHAILHOM E€IMHCTBE MUPA, 3aKOHOMEPHOCTSX H
MMO3HABAEMOCTH SIBJICHUW MTPUPOIBI, O MECT€ XMMHH B CHCTEME ECTECTBEHHBIX HayK U €
BEIyIIEH poimy B OOECHEUEHHH YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA: B PEIICHUH IPOOIIEM
9KOJIOrMYECKOM, SJHEPreTUueCKOl W MUIIEBOM 0€30MacHOCTH, B Pa3BUTUHU MEIUIIMHBI, CO3/IaHUU
HOBBIX MAaTEpHAJOB, HOBBIX HMCTOYHHKOB OSHEPrUH, B OOCCICUYCHUH PAIMOHAILHOTO
MPUPOOIIOIB30BaHUS, B POPMUPOBAHUY MUPOBO33PEHUS U OOIIICH KYJIbTYphI YEIOBEKA, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBbIO M IPUPOAHON Cperie;

®OCBOCHHE CHCTEMBl 3HAHHH, JEeXalUX B OCHOBE XUMHUYECKOW COCTaBISOLICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPa: (HYHIaMEHTATbHBIX MOHITUN, 3aKOHOB M TCOPHI XUMHUU,
COBPEMEHHBIX NPEJCTABJICHUN O CTPOSHHH BEIISCTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJICKYJISIPHOM, HaIMOJICKYJISIPHOM, O TEPMOJIMHAMUYICCKIX W KHHETHYECKHUX 3aKOHOMEPHOCTSIX
MPOTEKAaHUsI XUMHYECKAX PEaKIUi, 0O XMUMHUYCCKOM pPAaBHOBECHH, PACTBOPAaX U JHUCIEPCHBIX
crcTeMax, 00 OOIMX HAyYHBIX ITPUHIIUIIAX XUMHYECKOT'0 TPOU3BOJICTBA;

e popmupoBanre y OOydYarOIUXCsl OCO3HAHHOTO IMOHMMAaHHS BOCTPEOOBAHHOCTH
CHCTEMHBIX XUMUYECKUX 3HAHWUN I OOBSCHEHHs KIIOUEBBIX UACH W MpoOIeM COBPEMEHHOMN
XUMHH, IS OOBSICHEHHS U TPOTHO3UPOBAHUS SBICHHM, HMMEIOIIMX ECTECTBEHHO-HAYYHYIO
MPUPOJLY; TPAMOTHOT'O PEIICHHs MPoOieM, CBSI3aHHBIX C XMMHUEH, MPOTHO3UPOBAHNUS, aHATN3a U
OLIEHKHU C MO3UIUN 3KOJOTHYEeCKON 0e30MacHOCTU MOCeICTBUI ObITOBOM M MPOU3BOACTBEHHOM
NESITETPHOCTA YEJIOBEKA, CBS3aHHOW C XMMHYECKHUM IPOM3BOJCTBOM, HCIIOIB30BAHUEM H
nepepaboTKOM BEIIECTB;



eyriyOlieHne MPEeACTaBICHUM O HAyYHBIX METOAAaX IIO3HAHUS, HEOOXOAMMBIX [T
MpHOOPETEHNS YMEHUH OPHEHTHPOBATHCS B MUPE BEIISCTB U O0BSICHCHHUSI XHMHYECKUX SIBIICHUH,
HUMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKON JEATEIIbHOCTU U ITOBCETHEBHOM KU3HU.

B muane peanuzanuu nepBOOYEPEIHBIX BOCHHUTATEIbHBIX M Pa3BUBAIOLIMX (YHKIUN
LEJIOCTHONH CHCTEMBI CPEIHEro o0IIero oOpa3oBaHUs MPU W3YYEHHH TpeaMera «XUMHsS» Ha
yryOJIIEHHOM YPOBHE 0COOYIO aKTYaIbHOCTh MPUOOPETAIOT TaKKUE IEH U 3a]]a4H, KaK:

® BOCTIUTaHUE YOSXKIEHHOCTH B MIO3HABAEMOCTH SIBJICHHI TPUPOIBI, YBAKEHUS K MPOLIECCY
TBOpYECTBA B OOJIACTH TEOPETHUECKUX U MPUKIATHBIX HCCIENOBAaHUN B XUMUH, (popMUpOBaHHE
MHPOBO33pEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

®pa3BUTHE MOTHBAIMU K OOYUYEHHIO M TO3HAHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIHUTAHMIO HA OCHOBE YCBOEHHUS 001U eTI0BEUECKUX [IEHHOCTEIH;

® pa3BUTHE MO3HABATENILHBIX HHTEPECOB, HHTEIICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyuarommxcs, (GOPMUPOBAHHE Yy HUX CO3HATEIHHOTO OTHOIIEHUS K CamMoOOpa30BaHUIO U
HENPEpPBIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIHEIIHOW NMPO(EeCCHOHAIbHON M OOIIECTBEHHOU
NEesITEIbHOCTH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0pPOBBIO M MOTPEOHOCTH B 30POBOM
o0pa3e )KH3HU;

e hopMUpOBaHHE YMEHUN ¥ HaBBIKOB pa3yMHOrO MPUPOIONOIb30BAHUS, pPa3BUTHE
9KOJIOTUYECKOW KYJIbTYpbl, MPUOOPETEHHE OMNbITa OOUIECTBEHHO-MOJE3HOW SKOIOTHYECKOU
JesITeTbHOCTH.

OO611ee 4KCiIO YacoB, MPEAYCMOTPEHHBIX IS U3yYEHHs] XUMUU Ha YriyOJI€HHOM ypOBHE
cpennero oOmiero obpazoBanus, cocraBiser 204 yacoB: B 10 kmacce — 102 gaca (3 yaca B
Henenmo), B 11 kmacce — 102 vaca (3 gaca B HeIeIo).

COILEPXKXAHUE OBYYEHUSA TPOI'PAMMBI 1O XUMHUHN
(YTJIYBJIEHHBIA YPOBEHB)
10 KJIACC
OPTAHUYECKASA XUMUSA

Teoperudyeckne 0CHOBbI OPraHMYeCKON XMMHH.

[lpeamer u 3HAaYCHHWE OPraHUYECKOW XWUMHUH, NPEACTaBIEHHE O MHOroo0pasuu
OpPraHUYECKUX COEIVHEHHUII.

ONEKTPOHHOE CTPOEHME aToOMa YIJIEpoAa: OCHOBHOE M BO30YXIEHHOE COCTOSHHUS.
BasienTHBIE BO3MOXKHOCTH aToMa yriepoga. XMMHYECKas CBSI3b B OPraHMYECKUX COEAMHEHMSX.
Tunel rubpuan3anuu aTOMHBIX OpOuTanel yriepoja. MexaHu3Mbl 0O0pa3oBaHUSI KOBaJEHTHOM
cBsi3u (OOMEHHBIH U JOHOPHO-aKUENTOPHBIN). THUIIBI epeKphIBaHUSI ATOMHBIX OpOUTajel, G- u
n-cBsi3u. OnuMHapHas, ABOMHas W TpolHas cBsA3b. CHocoObl pa3pbiBa CBsA3el B MOJEKyJax
oprannyeckux BemecTs. [IoHsATHE 0 CBOOOAHOM paauKaje, HyKiIeohuse u aneKTpodue.

Teopus crpoeHus opraHuueckux coeauHeHuid A.M. byriaepoBa u coBpeMEHHbIE
IPEICTABIICHUS O CTPYKTYPE MOJIEKYJ. 3HAaUYEHUE TEOPUU CTPOEHUSI OPraHUYECKUX COCTUHEHUH.
MounekynsipHble ¥ CTpYKTypHble (opmynbl. CTpykTypHble (OpPMYJbl pPa3IUYHBIX BUIOB:
pa3BépHyTas, COKpaml€HHas, ckeyneTHas. IM3omepus. Buael wu3zoMepuu: CTpyKTypHas,
MIPOCTPAaHCTBEHHAs. OJIEKTPOHHbIE A(@PEKTh B MOJEKYyJaX OPraHM4YeCKHX COEJUHEHMI
(MHAYKTUBHBINA U ME30MEPHBIN 2((EKTHI).

[IpencraBnenue o kiaccu(uKaluy opraHu4eckux BeuecTs. [loHaTre o GpyHKIMOHANBHOM
rpynmne. ['omonorus. ['omonorudeckue psabl. CucreMaTHdeckass HOM EHKJIaTypa OpraHU4ecKUX
coenqunenuit (IUPAC) u TpuBHasibHble Ha3BaHUS OT/IEIbHBIX MIPEACTABUTEICH.



OcobenHoctn W Kinaccuukamuss — OpraHMyYecKkux  peakiuil.  OKHCIUTENbHO-
BOCCTAHOBUTENIbHBIE PEAKLIIUHA B OPraHUYECKON XUMUMU.

DKCIEPUMEHTAIBHBIE METO/bI NU3YyUYEHHsI BEIIECTB U MX IPEBPALLECHUI: O3HAKOMIIEHHE C
o0pa3liaMM OpraHMYECKHUX BEIEeCTB M MaTepHhallaMd Ha WX OCHOBE, ONBITHI 110 MPEBPAILECHUIO
OpPraHWYeCKUX BEUIECTB INpU HarpeBaHuu (IJIaBjieHHE, OOYIJIMBaHWE W  TOpEHHeE),
KOHCTPYHPOBAaHHE MOZEIIEN MOJIEKYJ OPraHUYECKUX BEILIECTB.

Yriaesoaopoasl.

Ankasbl. ['oMonorndeckuil psia ankaHoB, oOmias ¢popMmyia, HOMEHKJIATypa U H30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKAHOB, SP -THOPHIM3AINS aTOMHbIX
opOutaneii yriueponaa, 6-cBsizb. DU3NYECKUE CBOWCTBA ATKAHOB.

XuMHYECKHE CBOMCTBA AJIKAHOB: PEAKIMM 3aMEIlEeHus, N30MEepU3allui, 1eruApUpOBaHus,
LIUKIU3aluY, THPOIM3a, KpeKuHra, ropeHusd. llpencraBieHne o MexaHU3ME peakIUi
pasuKalIbHOrO 3aMeIlEeHNUS.

Haxoxnenue B nmpupozae. CriocoObl MoTydeHHs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O6mas Gpopmyia, HOMEHKIaTypa U n3omepusa. OcoOEHHOCTH CTPOEHUS U
XMUMHUYECKUX CBOWCTB MaibIX (LMKIONPOMAH, LMKIOOyTaH) M OOBIYHBIX (ILIMKJIONEHTAaH,
IUKJIOreKCaH) HUKI0anKkaHoB. CrIocOObI MOMyYeHHs ¥ IPUMEHEHHE [TUKII0aTKaHOB.

Anxensl. ["'omonoruueckuii psija ainkeHoB, o0mias GopMmysa, HOMEHKIATypa. DIEKTPOHHOE
M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJKeHOB, SpP-THOPHAM3AINS ATOMHBIX OpOHTaseil
yriepoja, 6- u n-cBsizu. CTpyKTypHast U TeoMeTpuueckas (Iuc-Tpanc-) uzomepus. dusnyeckue
CBOMCTBA aJIKEHOB. XHWMHUYECKHE CBOWCTBA: PpEAKLUUU IPUCOCAVHEHMS, 3aMEIIEHHUS B O-
IIOJIOKEHUE IpU JBOWHOM CBS3M, MOJUMEpH3alMM W OKkucieHud. IIpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakliiy Ha IBOMHYIO CBSA3b. CIIOCOOBI MOJTy4€EHUS U IPUMEHEHUE AJIKEHOB.

Anxanuenbl.  Knaccudukanus — ankagueHoB — (CONpsKEHHBbIE,  U30JMPOBAHHBIE,
Kymyaupoganusie). (OCOOEHHOCTH DJIGKTPOHHOTO CTPOEHUS W XUMHMYECKHMX  CBOWCTB
CONpPSDKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. [lomumepuszanus conpspKEHHBIX JAUEHOB.
CrniocoObl OTy4YeHusl U IPUMEH EHHUE aJIKaIueHOB.

Ankusbl. ['oMonmorudeckuii psi aakuHOB, o0mIas GpopMysa, HOMEHKIATypa W H30MEpusl.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKHHOB, SpP-TMOpHUIM3allis aTOMHBIX
opbutaneir yriepona. @Du3MYECKHE CBOWCTBA AJIKHMHOB. XUMHUYECKHE CBOWCTBA: pPEaKIMH
IIPUCOEIUHEHUS, TUMEPHU3aUU U TpUMEpU3alK, OKHCiIeHus . KucnoTHele cBOlCTBA aJKMHOB,
UMEIOIIMX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHbIE peakluu Ha TPOHHYIO CBs3b. CIOCOOBI
NOJIyYE€HHUSI ¥ IPUMEHEHHE AJIKUHOB.

ApomaTHueckue yriieBoiopoasl (apeHsl). 'oMooruueckuii psja apeHos, odmas ¢popmyina,
HOMEHKJIaTypa M M30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30a.
dusnveckre CBOWCTBA apeHOB. XHMHUYECKHE CBOMCTBA OEH307la M €ro rOMOJIOTOB: PEaKIUU
3aMeleHuss B OCH30JIbHOM KOJbIIE M YIJIEBOAOPOIHOM paguKaje, PeakiUu MPHUCOSAUHEHUS,
OKHcIIeHHe roMoJioroB 6exzona. IIpencraBienre o0 OpUEeHTUPYIOLIEM AEHCTBUU 3aMeCTUTENEH
B OCH30JIbHOM KOJblIE HAa IpPUMEpE AJKUJIbHBIX paJMKaloB, KapOOKCUIbHOHN, I'MAPOKCHIBHOM,
aMUHO- U HUTPOIPYMIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHX CBOMCTB CTUpOJA.
[Momumepusanuss  ctupona. CrnocoObl  HOJAy4eHUS W NPUMEHEHHE  apOMaTUYECKHX
YIJIEBOAOPO/OB.

[Tpuponusiii ra3. [lonytHeie HedTsHbIe ra3bl. HedTe u e€ mpoucxoxaenue. KameHHbIi
yrojib U TPOAYKTHI ero mnepepaboTku. CrocoObl mepepaboTKi HePTH: MeperoHKa, KPEKUHT
(TepMuueckuii, KaTamuTHYecKuii), pudopmurr, nuponus. [IponykTel nmepepadoTku HeDTH, HX
MPUMEHEHHUE B IPOMBIIIUIEHHOCTH U B OBITY.



I'enernueckas CBA3b MEXAY PA3JIUYHBIMU KJIaCCAaMH YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOCHHME TaJIOr€HIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu 3aMmenieHus
rajjoreda Ha THJAPOKCOTPYIIYy, HUTPOrpynny, IUaHOIpyHIy, aMuHOrpynmy. [lefictBue Ha
raJOreHNpPoOM3BOIHbIE BOAHOTO M  CHOUPTOBOrO pacreopa wménodu. BsaumopenctBue
JUTAJIOTEHAJIKAHOB C MarHueM U IUHKOM. [loHSiTHE O MeTauloOpraHuYecKuX COEIMHEHUSX.
Hcnonb3oBaHue TrajoreHNpOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHHUKE W IPH CHHTE3E
OpPraHWYeCKUX BEIECTB.

OKcIlepUMEHTaJbHbIE METOJbl M3YYEHHUs BEIECTB M UX MpPEBpalleHU: H3ydyeHUe
¢u3MUecKuX  CBOWCTB  YIrJEBOAOPOAOB  (PacTBOPUMOCTH),  KAUECTBEHHBIX  pEaKIHH
YTJIEBOJIOPOJIOB PA3JIMYHBIX KJAccoB (0OeciBeurBaHUE OpPOMHOI WIJIM MOJHOW BOJBI, PacTBOpa
IIepMaHraHaTa Kajius, B3aMMOJEHCTBUE alleTWIEHa C aMMHA4YHbBIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHapy)KEHHME YTrJepoaa U BOAOPOAA B OPraHMUYECKUX BEIECTBAX,
MOJlydYeHHEe ATUJIEHA U M3Yy4YEHHE €ro CBOWCTB, O3HAKOMJIEHHME C Koyekuusmu «Hepts» n
«Yromp», ¢ oOpa3umamMu MJjacTMacc, KaydyKOB M PE3UHBI, MOJEIHUPOBAHHUE MOJIEKYII
YIJI€BO0POJIOB U TAJION€HITPOM3BOIHBIX YIJIEBOIOPOIOB.

Kucnopoacoaep:kamue opranu4eckue coeJMHeHUs.

IIpenenbHble onHOaTOMHBbIE cnupThl. CTpoeHHE MOJIEKYJ (Ha IpUMEpe METaHoJa HU
sTanona). 'omonorudeckuii psan, oomas Gopmysa, ©3o0MepHs, HOMEHKIIATypa U Kiaccu pukarmsi.
®duznueckue CBOICTBA MNpPENEiIbHBIX OJHOATOMHBIX CHUPTOB. BomOpoaHbIE CBSI3U MEXKIY
MOJIEKyJ1aMHd CHOUpPTOB. XHMMHUYECKHE CBOMCTBA: peakUuu 3aMElleHus, JeruapaTalui,
OKMCJIEHUS, B3aUMO/IECTBHE C OPraHUYECKUMU U HEOpraHM4eckuMHu kuciotamu. KauectBeHHas
peakuus Ha OJHOATOMHBIE CIMPTHI. JIeiCTBHME 3TaHONA M METAHOJA HAa OPraHU3M YEJIOBEKA.
Crioco6bI osTyuyeHus ¥ IPUMEHEHNE OTHOATOMHBIX CIIUPTOB.

ITpocTbie apupbl, HOMEHKIaTypa U u3oMmepus. OCOOEHHOCTH (PU3NYECKUX U XUMUYECKUX
CBOICTB.

MHoroatomMHbl€ CHUPTBI — JTUIEHIVIMKOJb U TiulepuH. PU3NdYecKue U XUMHUYECKHE
CBOMCTBA: PEAKIMM 3aMEIEHUs, B3aUMOJECHCTBUE C OpPraHMYECKUMU U HEOPraHMYECKUMU
KHMCI0TaMH, KaueCTBEHHAasl Peaklisi Ha MHOTOaTOMHbIE CUPTHI. [IpencraBiieHre 0o MexaHU3Me
peakuuii HykjiaeopuibHOro 3amenieHus. Jleiicteue Ha opranusm yenoBeka. CrocoObl moJTydeHHst
U IPUMEHEHNE MHOT OaTOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYIIbI, B3aMMHOE BJIMSHUE TUIPOKCOTPYIIBI M OEH30JIHOTO A1pa.
Ousnueckue cpoiicTBa ¢eHoma. OcoOEHHOCTH XUMHUYECKUX CBOWCTB ¢eHona. KauecTBeHHBIE
peakiuu Ha QeHon Tokcuunocth (enona. CrnocoObl MONyuyeHUs W MpUMEHeHHe (QeHoa.
®denondopmanpaeruaHas cMoa.

KapOoHHIbHbIE COEOUHEHHMS] — albJerujbl M KETOHBl. OJJEKTPOHHOE CTpPOEHUE
KapOOHHMIJIbHOWM Tpynmbl. ['oMonoruueckue psabl aapAerd0B U KETOHOB, ob0mas ¢opmyna,
u30Mepusi U HOMEHKIaTypa. Puznueckue CBOWCTBA albJIETHJ0B U KETOHOB. XUMHUYECKHE
CBOMCTBA ajbJACTUJOB U KETOHOB: peakuuu npucoenuHeHus. OKHUCIEHHE allbJerujoB,
KaueCTBEHHbIE peaklUUU Ha anpaeruabl. CrnocoObl MoiaydeHUs U NPUMEHEHHE allbJeruioB U
KETOHOB.

OnHOOCHOBHBIE Ipe/ieNibHbIe KapOOHOBBIE KHUCIOTHl. OCOOEHHOCTH CTPOEHUS MOJIEKYII
KapOOHOBBIX KHUCIOT. M3omepus u HoMeHkiatypa. DU3MYEecKHe CBOMCTBA OJHOOCHOBHBIX
MpeaeabHbIX KapOOHOBBIX KHCIOT. BomoponHbie CBSI3W MEXKIy MOJEKyJaMH KapOOHOBBIX
KHCIIOT. XMUMHUYECKHE CBOWCTBA: KHCJIOTHBIC CBOWMCTBA, PEAKIUs 3TCpUPUKALMK, PEAKIHUH C
y4acTUeM YTJIEBOAOPOAHOro paaukana. OcoOEHHOCTH CBOWCTB MypaBbUHOU KUCIOTHI. [oHsTHE
0 MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT — CIOXKHBIX 3(pupax. MHOroobpasue kapOOHOBBIX KHCIIOT.



OcoOeHHOCTH CBOWCTB HEMpeNeNbHbIX U apOMAaTUYECKUX KapOOHOBBIX KUCIOT, JUKapOOHOBBIX
KHUCJIOT, THAPOKCUKAapOOHOBbIX KuCIOT. IlpencraBurenn BbICHIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, MNaJbMUTUHOBAs, OJIEUHOBAs, JIUHOE8As, JAUHONEH06as KUCIOThL. CrocoObl
MIOJTyYEHUS ¥ IPUMEHEeHHe KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upsl. ['omonornyeckuii psg, obmas Gopmyna, U30oMepus U HOMEHKJIATYpa.
Ou3nvecKre 1 XMMUYECKHE CBOMCTBA: THAPOJIU3 B KUCJION U IIEJIIOYHON cpelie.

Kupsl. Ctpoenue, ¢puzndeckiue U XUMUYECKHE CBOWCTBA >KMPOB: THAPOJIU3 B KHUCIOH U
mea04Hoi cpene. OcoOEHHOCTH CBOMCTB JKUPOB, COJIEPKAIINX OCTATKUA HEMPEIEIbHbBIX KUPHBIX
KUCIOT. XKupsl B ipupoze.

MBpbLT4 KaK COM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE JIeH CTBHE.

OOmas xapakTepucThka yriaeBogoB. Kiaccuduxanus yrieBogoB (MOHO-, IU- U
nojucaxapuabl). MoHOcaxapHIbl: TIIIOKO3a, (PyKTO3a, Tajakro3a, pudo3a, ge30Kcuprbdosa.
@dusnueckre CBOMCTBA M HaxoxaeHue B npupoge. PorocuHTe3. XHMMHYECKHE CBOMCTBA
[JIIOKO3Bl: pEaKUUMU C Yy4YacTHEM CIUPTOBBIX MW aJbJETMAHOM TpyMNI, CHOUPTOBOE H
MOJIOYHOKHUCIIOe OpokeHue. IIpuMeHeHue TIiII0KO3bl, €€ 3HauE€HHE B IKU3HEIESITEIbHOCTU
opranusma. Jlucaxapuzapl: caxapo3a, MajbTO3a M JIAaKTO3a. DBoccraHaBiaMBarolmye WU
HEBOCCTaHaBJIMBalOUMe aucaxapuabl. I'mapomns nucaxapunos. Haxoxknenwe B mpupone u
npuMeHenue. llomucaxapunpl: Kpaxmai, TIMKOTeH M Leunosio3a. CTpoeHue MaKpOMOJIEKYJI
Kpaxmaja, IJMKOreHa M Leiunono3bl. Dusnueckue CBOWCTBA Kpaxmala U LEJUIIOJIO3BI.
XUMHYECKHE CBOMCTBA KpaxMmasa: TMAPOJIN3, KAa4ECTBEHHAs PEaKUus C HOAOM. XUMHUYECKUE
CBOMCTBA LI€JUTIOJIO3bI: THIPOJIU3, MTOJTydyeHue 3(hupoB 1esuTr0103bl. [1oHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIM MIENK).

OKCIEPUMEHTAIBHBIE METOJbl U3Y4YEHHUS BELIECTB M UX IPEBPALLECHHUN: PAaCTBOPUMOCTh
pa3Iu4HBIX COMPTOB B BOJE, B3aWMOJACHCTBHE 3TAHOJA C HATPUEM, OKHCIEHHME STHUJIOBOIO
CIUpTa B albJeru] Ha pacKaJE€HHOM MEIHON IPOBOJIOKE, OKHUCIECHUE 3TUJIOBOTO CIHMpTa
JUXPOMATOM Kajusl (BO3MOXKHO MCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), KAUECTBEHHBIE PEAKIIMU HA
anbaeruasl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxcugom meau(ll)), peakuus raunepuHa
¢ rugpokcuoM Meau(1l), xumuueckue cBolicTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE
pactBopa riaoko3bl ¢ rugpokcugoM menu(ll), B3aumonelicTBue Kpaxmana ¢ MOJOM, pEIlICHUE
HKCTIEpPUMEHTANBHBIX 3a7a4 1o TeMaMm «Cruptel 1 penonsn», «KapooHoBbIe KUCTOTHI. CIOXKHBIE
3pUPBD».

A3zoTcoaepikaliue OpraHnyecKue coeJUHEHH .

AMUHBI — OpraHuuYecKkue Ipou3BOAHble ammuaka. Kiaccupukauus aMHHOB:
anudaTryecke U apoMaTH4eCcKue; IepBUYHbIe, BTOPUUHBIE U TpeTUuHble. CTpOCHHE MOJIEKYJ,
obmas ¢dopmyia, U30MepHsi, HOMEHKJIATypa U (uU3udecKkue cBoicTBa. XHMMHUYECKOE CBOWCTBA
anupaTHYecKMX aMHUHOB: OCHOBHBIE CBOMCTBA, aJIKUIMPOBAHUE, B3aUMOACHCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTON KHCJIOTON. COJIM alKUJIaMMOHMSL.

AHWINH — NpeACTaBUTENb AaMUHOB apoMaTudeckoro paga. Ctpoenue anunnHa. Bzaumuoe
BJIMSIHUE TPYII aTOMOB B MoJieKyse aHuJmHa. OCOOEHHOCTH XMMUYECKHUX CBOMCTB aHWIIMHA.
KauectBennble peakiuu Ha aHwIMH. CrnocoObl MONy4eHUS M NPUMEHEHHE aliu(aTudecKux
amuHOB. [loyuenne anunmHa U3 HUTpoOEH30Ia.

AmuHokucnorel. Homenknarypa wu  wusomepus. OTnenbHble NPEACTaBUTENM  O-
AMUHOKHUCJIOT: TVIMLMH, aJaHuH. PU3N4YecKue CBOWCTBA aMUHOKHCIOT. XMMHUYECKHE CBOMCTBA
aMHHOKHUCIIOT KaK aM(OTEpHBIX OpPraHWYECKUX COCIAMHEHHH, peakuus MOIMKOHIACHCAINH,
oOpa3oBaHMe MENTHIHON CBA3M. bHojornyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 M THIPOJIU3
MENTH]IOB.



benku kak mnpupoaHbie mnosmMepbl. llepBuuHas, BTOpMYHAs W TpETHUHAs CTPYKTypa
O0enkoB. XMMHYECKHE CBOMCTBAa OENKOB: THIPONHU3, JIEHATYpPAIHs, KAYCCTBEHHBIC PEAKIMU Ha
OenKu.

DKCNepUMEHTAIbHBIE METOABl HM3YyUYEHHUS BEIIECTB U HMX MPEBPAICHUNA: PACTBOPEHUE
OenKOB B BOJIE, AeHATypalusi OCIKOB MPH HarpeBaHUH, LIBETHBIC PEAKIIUU Ha OCJKH, perieHue
AKCIIEPUMEHTAIBHBIX 3a7a4 MO0 TeMaM «A30TCoAepKallie OpPraHWYECKUE COCNUHEHUS) W
«Pacrno3HaBaHne OPraHUYECKUX COCTUHCHHI.

BbicokomosiekyJasipHbIE COeIMHEHUS .

OCHOBHBIE TIOHSITHUS XHUMHHU BBICOKOMOJEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb MOJUMEpH3alUU, CpeaHssl MojekyispHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJIIPHBIX COSIMHEHUHN — MOJMMEpHU3aliusl U TOJTUKOHACHCAIIHS.

[TonumepHbie MaTepuasbl. [Tnactmaccst (mosMuATUIIEH, MTOJIUITPOITUJIEH,
MOJINBUHUIXJIOPU, MOJIMCTUPOIT, MOJIMMETHIIMETaKpHUJIaT, MOJINKapOOHATHI,
nonudTUIeHTepedTanart). Y Tuiausaius u nepepadoTka niacTuka.

DnacToMepbl: HATYpaJIbHBIA  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€TUYECKHU € (KalpOH U JIaBCaH).

[Tonmumepbl  crenuanbHOrO  Ha3HaueHUs  (TedaoH, KeBJiap, AJIEKTPONPOBOJSIIME
MOJIMMEPBI, OMOpa3IaraeMbie MOJIUMEPHI).

DKCnepuMeHTAIbHBIE METOMBI U3YyUEHHS! BEIICCTB M UX MPEBpAIIEHUN: 03HAKOMJICHHUE C
oOpa3llaMu TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KaydyKOB, peIlIeHUE
AKCIIEpUMEHTAJBHBIX 33/1a4 10 TeMe «Pacrmo3HaBaHue miaacTMacc u BOJIOKOHY.

Pacuérnblie 3agaum.

Haxoxaenue MoJnekyssipHol (GOpMYyJITbl OPraHUYECKOTO COSTMHEHHUS TI0 MaCCOBBIM JIOJISIM
JJIIEMEHTOB, BXOISIIMX B €ro COCTaB, HAXOXJEHUE MOJEKYISPHOH (GOpPMYIBl OPraHUYECcKOro
coenuHEeHHsI 1O Macce (00BEMY) MPOAYKTOB CrOpaHHs, MO KOJMYECTBY BellecTBa (Macce,
00bEMY) IPOAYKTOB PEAKIIMH H/VITH UCXOAHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (HOPMYITBI
OpPraHMYEeCcKOro BEIIeCTBAa Ha OCHOBE €ro XMMHMUYECKHX CBOMCTB HWJHM CIOCOOOB MOJYYEHHUS,
OTIpeIeIeHHE JIOIU BBIX0/1a MPOJIYKTA PEAKIMH OT TEOPETHUECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanms MeXInpeaMEeTHBIX CBSI3€d NpPH M3YyYEHUU opraHudeckod xumuu B 10 kiacce
OCYIIECTBJISIETCSI Yepe3 MCIOIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaKk H
HNOHSTHUM, IPUHATHIX B OTAEIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI O LIMKJIA.

OOwe ecTecTBEHHO-HAY4YHbIE TMOHSTHS: SBIEHHE, HAY4YHbIH (DakT, rumoresa, TEOpHUs,
3aKOH, aHaJM3, CUHTE3, Kiaccu(ukauus, HaOIOJeHHE, W3MEpeHHe, SKCIEPHUMEHT, MOJEb,
MOJIEJTMPOBAHMUE.

@dusnka: Marepus, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJa, JHEPreTHdYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3UUYECKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, JHEPTUsI, Macca.

buonorus: kierka, opranusM, 3Kocuctema, ouocdepa, MeTadonmu3M, HACIEICTBEHHOCTD,
aBTOTPO(GHBIN M TeTepoTpOodHBIM THN NHTaHHSA, OpoXKeHue, (OTOCHHTE3, AbIXaHUe, OenKu,
YTIIE€BO/IBI, )KHPbI, HYKJICMHOBBIE KHCIIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hble HCKOMAaeMbIe, TOTLTUBO.

TexHonorus: NUIIeBble TPOAYKTHI, OCHOBBI PAllMOHAIILHOTO MUTAHUS, MOIOIIIUE CPEJICTBA,
MaTepHabl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.



11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XHMMH.

Atom. CocTaB aTOMHBIX sep. XUMUYECKUN d1eMeHT. M3oTonbl. CTpoeHue 31eKTPOHHBIX
000JI0YEK aTOMOB, KBAaHTOBBIE YMCIA. ODHEPreTUUYECKHE YPOBHU M TOAYPOBHU. ATOMHBIE
opOutamu. Knaccudukanus XUMUUYECKUX DJIEMEHTOB (s-, p-, d-, f-anemenTsl). Pacnpenenenue
AJIEKTPOHOB 110 AaTOMHBIM OpOUTANSIM. DJIEKTPOHHBIE KOH(UTYpallUM aTOMOB 3JIEMEHTOB
MEepPBOro—4eTBEPTOr0 IMEPHOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHU, DJIEKTPOHHBIE
KOH(HUTYpaluu HOHOB. DJIEKTPOOTPUIIATEIbHOCTb.

Ilepnonnuecknii 3akoH u Ilepmommueckass cucrema xumudeckux oannemeHTto J[.H.
MenneneeBa. CBs3b INEepHOAMYECKOrOo 3akoHa M Ilepuoanueckoil CHCTEMBI XMMHMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TeopHuel CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB
XMMHMUYECKUX 3JIEMEHTOB M 00pa3yeMblX MMHU IPOCTBIX U CIOXKHBIX BELIECTB IO Ipynnam H
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M1. Menneneesa.

Xumuueckas cBA3b. BHIbl XMMHMUYECKOH CBA3M: KOBAJICHTHAs, MOHHAsA, METAJUINYECKas.
MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3M: OOMEHHBIN M JIOHOPHO-AaKIENTOPHBIN. DHeprus
U JUIMHA cBsA3U. [lonspHOCTB, HAIIPAaBIEHHOCTh U HACBHIILAEMOCTh KOBAJIEHTHOH cBsA3U. KpaTHble
cBs3u. BonoponHast cBsi3b. MeKMOIEKyJIIIpHbIE B3aUMOIEH CTBHS.

BaneHTHOCT M BaJEHTHBIE BO3MOXHOCTU aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUYECKMM CTPOCHHUEM (Ha IPUMEpPE COCOUHEHHUH 3JIE€MEHTOB BTOPOIO
nepuosa).

[IpencraBieHne O KOMIUIEKCHBIX coeAuHEeHMsX. (CocTaB  KOMIUIEKCHOI'O — HOHA:
KOMIUIEKCOOOpa3oBaTellb, JIMTaHAbl. 3HAuY€HUE KOMIUJIEKCHBIX coenuHeHui. [loHstue o
KOOPAMHAMOHHON XUMHUH.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJISPHOTO CTpOEHMS. THMBI KPHUCTAJUIMYECKUX
peméToK (CTPYKTYp) U CBOWCTBA BEILIECTB.

[Tonarue o qucnepcHbIX cucremax. MctuHHble pacTBophl. [IpencraBieHne o KOIOUIHBIX
pactBopax. CrocoObl BbIpa)K€HUs KOHILIEHTPAllUM pacTBOPOB: MaccoBasl J0Js BEIIECTBA B
pacTBOpe, MOJIIpHas ~ KOHIeHTpauus. HacblllleHHBle ¥ HEHACBIIIEHHBIE  PAacTBOPSI,
pacTBOpuMOCTb. KprcTamnoruaparsl.

Krnaccupukanuss 1 HOMEHKIATypa HEOPraHMYECKHX BelIecTB. TpuBHANbHBIE Ha3BaHUS
OTAEJBHBIX IIPECTaBUTENIEN HEOPraHUYECKUX BEILECTB.

Krnaccugukanus XuMHUYECKUX peakluii B HEOPraHMYeCKOH M OpraHuYecKoi XMMUU. 3aKOH
COXPaHEHHUSI MAacChl BEILECTB; 3aKOH COXPAaHEHUS W IMPEBPALLEHHUS SHEPrUU IPU XUMHUYECKHX
peakuusx. TennoBbie 3¢ HeKTh XUMUUYECKUX peakiuil. TepMoxumMuyeckue ypaBHEHHUS.

CKOpOCTh XMMMUYECKON peaKIMy, €€ 3aBUCUMOCTb OT Pa3JIM4HbIX (pakTopoB. 'oMoOreHHsIe
U rereporeHHsle peakuuu. Karamms u katanusaTtopsl.

OOpatumble U HeoOpaTMMble peakuud. XuMHUYeckoe paBHoBecue. KoHcraHTa
XUMHUYECKOro paBHOBecHs. DakTOphl, BIMSIONIME HA MOJOKEHHE XUMHUYECKOI'O PaBHOBECHUS:
TeMmIiepaTypa, JaBJIeHUE U KOHLEHTpAlMy BEUIECTB, y4acTBYIOIIUMX B peakuuu. [Ipunnun Jle
[Iarense.

Onexrponutuyeckas aucconuanus. CuibHble U ciaaOble  37eKTpoiauThl. CTeneHb
nucconuanu. Cpena BOAHBIX pacTBOPOB: KHUCJIOTHAs, HEMTpasbHas, LIeJIouHas. BomopoaHslii
noka3zatens (pH) pactBopa. ['unponus coneil. Peakiuu nonHoro ooMeHa.



OKHCIIMTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. CteneHb oOkuciaeHus. OKucauTenb u
BOCCTaHOBUTENb. lIpomecchl OKHUCIEHHMsT W BOCCTAHOBJIEHHUS. BaxHeWIlne OKUCIUTEIH U
BOCCTaHOBUTENU. MeTo 371eKTpOHHOro 6anaHca. DJIEeKTPOoJIu3 pacCTBOPOB U PACIIJIAaBOB BELIECTB.

OKClepUMEeHTAJIbHbIE METOABl M3y4YEHHUS BELIECTB W HX IPEBpaILEHUI: pa3oKeHHe
IepoKcuaa BOAOpPOAa B MPHUCYTCTBUHM KaTalU3aTOpa, MOJEIM KPUCTANIMYECKHX PEHIETOK,
MIPOBEJICHUE pEeaKIil HOHHOrO OoOMEHa, OIpeleleHue Cpeabl pPacTBOPOB C IOMOIIBIO
WHIMKATOPOB, U3Y4YEHHE BIMSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMMUYECKOW pEaKlUU U
MIOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heoprannyeckasi XuMusi.

ITonoxenne HemerawioB B Ilepuonmyeckod cucremMe XMMHYECKUX 3yeMeHToB J[.M.
MenneneeBa M OCOOEHHOCTH CTpPOEHUs HUX aToMoB. dusnueckue CBOWCTBA HEMETAIJIOB.
AnnmoTpornust HeMeTauioB (Ha IpUMepe KUCIopoaa, cepsl, pocdopa u yriepona).

Bonopon. [lonyuenue, pusnyeckue U XMMHUYECKHE CBOMCTBA: peaklMHM C METaUIaMU U
HEMeTaJlaM1, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. ToNIMBHbIE 3J1EMEHTHI.

['anorensl. Haxoxkaenue B mpupoje, crocoObl MOMydeHus, (pusnueckne U XUMHYECKHe
cBoiicTBa. ['amoreHoBomopoabl. Baxnelmme KUCIOpOICOAEpXKAaLIME COECIUHEHUs TaJOr€HOB.
JIabopaTopHbIe U MPOMBIIIICHHBIE CIOCOOBI MONyueHUs! rajnoreHoB. [IpuMeHeHrne raioreHoB u
UX COE€IWHEHU.

Kucnopon, o3zoH. JlabopatopHble M HpPOMBIIUIEHHBIE CIOCOOBI MOJYyYEHHUS KHCIOPOJa.
dusnueckue M XUMUYECKHE CBOICTBA M IpPUMEHEHUE Kuciopora u o30Ha. Okcuipl U
MIEPOKCUIBI.

Cepa. Haxoxpaenwe B mpupoje, CHOCOOBI TMONYy4eHUs, (U3UYECKUE U XUMHYECKHE
coiictBa. CepoBonopoa, cyiabduasl. Oxcun ceprl(1V), oxcun cepoi(VI). Cepuucras u cepHast
KUCIOTBI M uX coyd. OCOOEHHOCTHM CBOMCTB CepHOW KHUCIOTHL. I[IpuMeHeHue cepsl u €&
COEJIMHEHUM.

Azor. HaxoxzaeHue B TNpHpoAE, CHOCOOBI MOMY4YeHHs, (HU3MUECKHE U XUMUYECKUE
cBolicTBa. AMMHUAK, HUTpUIbL. OKCHIBI a30Ta. A30THCTass MU a30THAs KUCIOTHI U WX COJIH.
OcobeHHOCTH CBOWCTB a30THOM KHCIOTHI. [IpuMeHeHne a30Ta M €ro coenuHeHHil. A30THbIE
ynoOpeHus.

®ochop. Haxoxnenue B Mpupoje, CHOCOOBI MONyYeHUs, (PU3HUECKHE M XUMHYECKHE
cpoiictBa. @ocouner u dochun. Oxcunasl ¢ochopa, ¢docopHas KucIOTa M €€ COJH.
[Tpumenenue dhocdopa u ero coequnenuii. @ochopHbie ya1oOpeHus.

VYraepon, HaxoxkJIeHHE B MpUpoae. AJUIOTponHble Moaudpukauuu. Duznyeckue Hu
XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 0Opa3zoBaHHBIX yriaepomom. Oxkcup yraepoaa(Il),
okcun yriuepona(lV), yrompHass kucinora u €€ conu. AKTHBHUPOBAaHHBIA Yroiib, aacopOuus.
Oymnnepensl, TpadeH, yriaepoaHble HaHOTPYOku. [IpuMeHeHHMEe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIEPOAOM, U €0 COCTUHEHHIH.

Kpemuuii. Haxoxxaenue B mpupoje, cnocoObl MojaydeHus, (u3nyecKkue M XUMHUYECKUe
coiictBa. Okeup kpeMHusi(I1V), kpemHueBas kuciaorta, cuaukathl. [IpumMeHeHne KpeMHUs U €ro
coenuHeHuid. CTEKIIO, ero nojy4eHue, BUabl CTEKIA.

[Tonoxxenue metamioB B [lepuogndeckoil cucreMe XUMHUECKUX 3J1IeMeHTOB. OCOOCHHOCTH
CTPOEHHUS TEKTPOHHBIX 000J04eK aTOMOB MeTauioB. O0mume puznyeckue cBOWCTBa METAIOB.
[IpumeHenue MeTaiuioB B ObITY U TexHUKe. CIislaBbl METaJJIOB.

DNEeKTPOXUMHUYECKUH psAl  HampspkeHHH MetauioB. OOme cnocoObl  MOTy4YeHHUs
METAJIJIOB: THAPOMETAJUTYPrusi, MUPOMETAIULYprusi, djeKTpoMeTaryprud. [londarue o kopposuun
MeTasuioB. CriocoOb! 3aIUTHl OT KOPPO3UH.



Obmas xapakrtepuctika meTtanaoB [A-rpynmbel [lepuonnyeckoil CUCTEMBbl XMUMHUYECKUX
aneMmenToB. Hatpuil u kanuii: nonyudenue, pusnueckue U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COCTMHEHUM.

O6mas xapaktepuctuka MetayiaoB IIA-rpynnsl [lepuoguueckoil cucTeMbl XMMHYECKHX
2JIEMEHTOB. MarHuii © KanbUui: TMoiydyeHue, (U3NYEeCKHUe U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX coeAMHEeHMH. JKECTKOCTh BO/BI M CIIOCOOBI €€ yCTpaHEeHHUS.

AmroMuHUI: TonydeHue, (pU3nMUecKkue U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTOro
BEIIECTBA M €ro COeAMHEHWH. AMQOTepHble CBOMCTBAa OKCHIAa M THAPOKCHAA ATIOMUHUS,
TUAPOKCOKOMIITIEKCHI ATFOMUHUSL.

OOmas xapakTepucTHka MeTauloB MooouyHbslx noarpynn (b-rpynm) Ilepuomuueckoit
CUCTEMBI XUMUYECKHUX DIIEMEHTOB.

duznyueckue ' XMMHUYECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIbI U TUIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTbl U OUXpOMAaThl, UX OKHUCIHUTEIIbHBIE CBOMCTBA.
[Tony4yeHue u npuMeHEeHHe XpoMma.

Pu3nyeckue M XUMHUYECKHE CBOMCTBA MapraHlla M €ro CoeIuHeHuW. BaxHelmme
coenqunenust mapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). [lepmanranat xamus,
€ro OKMCJIUTENIbHbIE CBOMCTBA.

duznyeckue U XMMUYECKHE CBOICTBA Keje3a U ero coequHeHun. OKCUAbL, TUIPOKCUIBI U
coim skene3a(Il) u xxeneza(Ill). [Tonyuenne u mpuMEHEHHUE XK ene3a U ero CIjaBoB.

Pu3NYECKUEe U XUMHYECKHUE CBOMCTBA MEIH U €€ coeanHeHuil. [lonyuenne n npumMeHenmne
MeIU U €€ COeANHEHUN.

[Munk: nonydyenue, pU3NUYECKUe U XUMHUECKHE CBOWCTBA. AMQOTEpHbIE CBOIICTBA OKCHIA
Y TUAPOKCUJA [IMHKA, TUAPOKCOKOMIIIEKCHI IMHKA. [I[ppuMeHeHne IMHKa 1 €ro COeAMHEHMI.

OKCIEPUMEHTAIBHBIE METOAbl M3Y4YEHHMS BEIIECTB M WX IIPEBpPAlICHUN: H3ydEHUE
00pa3IloB HEMETAIOB, TOpeHHue cephl, ¢docdopa, kene3a, MarHus B KHUCIOPOJE, HU3yUCHHE
Koutekiuu  «MeTamibl M CIUIaBbD», B3aUMOJCHCTBHE IIEJIOYHBIX U IIETIOYHO3EMENIbHBIX
METAJIJIOB C BOAOH (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPUAJIOB), B3aUMOJEHCTBUE LIMHKA U
JKeJle3a ¢ pacTBOpPaMM KHCIIOT M IIEJI04€eil, KA4E€CTBEHHBIE PEAKIIMA HA HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJia U KATMOHBI METAJIJIOB, B3aMMOJEHCTBUE TUJIPOKCHIOB aJIOMUHUS M IIUHKA C
pacTBOpPaMM KHCIIOT M LIEIIOYEH, pEIICHUEe DKCIEPUMEHTAIBHBIX 3a1a4d 1o TeMaM «l anorens»,
«Cepa u e€ coequHEeHU», «A30T U (hochop 1 UX coenuHeHHs», « MeTaIbl TIaBHBIX MOATPYIII»,
«MeTtamisl TOOOYHBIX MOATPYIII.

XuMus 1 )KM3Hb.

Ponp xuMuu B o0ecnedeHnn ycTOHYMBOrO pa3BUTHS yenoBeyecTBa. [loHATHE O HAyYHBIX
METOJaX IO3HAaHUS W METOAOJOIMM HAydyHOro uccienoBaHus. HaydHble NOpUHIUIEBL
OpraHu3ali XUMHYECKOro MPOU3BOACTBA. [IpOMBIIIIEHHBIE CITOCOOBI MOTY4YeHUS BasKHEH X
BellecTB (Ha MpUMepe MPOU3BOJCTBA AMMHAKa, CEPHOU KUCIOTHI, MeTaHoa). [IpoMbllieHHbIe
CIOCOObI MOJIY4EHUsI METAJJIOB U CILIABOB. XMMHUYECKOE 3arpsi3HEHUE OKpYXKalollled cpenbl U
ero nmocineacTBus. Pons xumun B 00ecriedeHIN YHEPreTHIECKOi 6€30MacHOCTH.

XuMust U 310poBbe uesioBeka. JlekapcTtBeHHsle cpexnctBa. [IpaBuia wncnonb3oBaHUsA
JIEKapCTBEHHBIX IIpenapaToB. Poilb XMMUK B pa3BUTUU MEAULUHBI.

XuMUS NUIIK: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe J00aBKU. Posib Xxumuu B oOecriedueHun
MUIIEeBON 0€30MaCHOCTH.

Kocmernueckue u mapdromepHbsie cpenctBa. beitoBas xumwusi. IlpaBuma Oe3omacHOro
UCIOJIb30BaHUS MPENapaToB OBITOBON XUMHUU B TTIOBCEIHEBHOM JKU3HH.

XUMHS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTEIbHBIC MaTeprabl (IIEeMEHT, OETOH).



Xumus B CeNbCKOM X03stiicTBe. Opranndyeckre U MUHEpaabHbIe yI00peHusl.

CoBpeMeHHbIE KOHCTPYKLUMOHHBIE MaTepHallbl, KPacKM, CTEKJIO, KepaMHKa. Marepuasl
JUIs 21eKTpoHUKU. HanoTrexHonorum.

Pacuérnsle 3agaun.

Pacuérpl: Maccel BemiectBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, Macchl (00bEMa, KOJMYECTBA
BEIIECTBA) MPOJIYKTOB pEAKLMH, €CIAM OJHO M3 BEIIECTB HMEET MpUMECH, Macchl (00béMa,
KOJIMUECTBa BEILECTBA) MPOJYKTa PEaklMM, €ClIM OJHO M3 BEUIECTB JIaHO B BHUJE pacTBOpa C
ONpENEIEHHON MAacCOBOM JO0JIEM pacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM WU MOJSPHOM
KOHLIEHTpAllUU BEIIECTBA B PAacTBOpPE, AOJIM BBIXOJA IPOAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBA3H.

Peanusanus MexnpeaqMeTHBIX CBsI3el MpU M3ydeHUHU oO0Ileld U HEOPraHWYEeCKOW XMMUHU B
11 knacce ocyuiecTBISeTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHbIX MOHSITUH,
TaK U MOHATUH, IPUHSTHIX B OTJEJBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OOure ecTecTBEHHO-HAY4YHbIE TMOHSTHS: SIBIEHHE, HAY4YHbIH (DakT, rumoresa, TEOpHUs,
3aKOH, AaHalaM3, CHHTE3, Kiaccu(HKalus, NEPUOAUYHOCTh, HAOIIOJCHUE, U3MEpPEHHUE,
SKCIIEPUMEHT, MOJIEJb, MO/IEIMPOBAHUE.

®duzuka: Marepus, MUKPOMHUpP, MAKpOMHp, aTOM, 3JIEKTPOH, NPOTOH, HEHUTPOH, HOH,
U30TOIIbl, PaJUOAKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUN YpOBEHb, BEIIECTBO, TENO, 00BEM,
arperaTHoO€ COCTOSHHE BEIeCTBa, UJCAJIbHBIA Tra3, (u3nueckue BEIUYUHBI, EIUHULIBI
U3MEPEHNUs1, CKOPOCTh, SJHEPI'Us, Macca.

buonorus: knerka, opraHu3M, OJKOCHCTeMa, Ouocdepa, MeradoIM3M, MaKpo- U
MUKPO3JIEMEHTbI, OE€NKH, >KUPBI, YIJIEBOAbI, HYKIEHHOBBIE KHUCIOTHI, (PEPMEHTHI, I'OPMOHBI,
KpYTOBOPOT BEIIECTB U TOTOK PHEPIUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIBI, TOPHBIE TOPOABI, ITOJIE3HBIE UCKOMAaeMbI€, TOIUTUBO, PECYPCHI.

TexHonorus: XuMHUYecKasi MPOMBIILIEHHOCTb, METAJULYPrus, CTPOUTENbHbIE MaTEpUaIbI,
CENIbCKOXO3SIICTBEHHOE  NPOMU3BOJCTBO, IMHUIIEBAs IMPOMBILUIEHHOCTb, (hapMaleBTUUECKas
IIPOMBIIUIEHHOCTb, IIPOU3BOJCTBO KOCMETHUYECKUX IIpenapaTos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€PHUAJIOB, JIEKTPOHHAS TPOMBIIIIEHHOCTb, HAHOTEXHOJIOTUH.

MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI IO XUMHUHU
(YIJIYBJIEHHBIN YPOBEHbD)
JIMYHOCTHBIE PE3YJIbTATHBI

B COOTBETCTBMHM C CHCTEMHO-ACATEIBHOCTHBIM MOIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUSI MpeaMeTa «XHMHsS» Ha YpPOBHE CpeaHero oOIiiero oOpa3oBaHUs
BBIJICJICHBI CJICAYIOIINE COCTABIISIONIME: OCO3HAHKE O0YYArOIIUMHKCS POCCHICKOM Tpa)IaHCKOU
UICHTUYHOCTH, TOTOBHOCTh K CaMOpPA3BHUTHIO, CAMOCTOSITEIILHOCTH W CaMOOIPEICICHUIO;
HaJIn4yue MOTUBaAIINU K O6y‘{CHI/IIO; TOTOBHOCTbH nu CIIOCOOHOCTH O6y‘laIOH_[I/IXCSI
PYKOBOACTBOBATLCA IMPUHATBIMH B 06H_ICCTB€ npaBujiaMu W HOPMaMM IIOBCACHUSA; HAJINYUC
MPaBOCO3HAHUS, IKOJIOTMIECKON KYJIbTYPBI; CIOCOOHOCTh CTaBUTH I[€IM U CTPOUTDH KU3HEHHBIC
IIJIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMeTa « XUMHs) OTpakatoT cHOPMUPOBAHHOCTH
OIBITA MTO3HABATEIBHON M MPAKTUIECKON JESITETPHOCTH 00YJarOMIMXCS B MPOI[ECCE peatn3anuu
00pa30BaTEIbHON IEATEIBHOCTH.



JInuHOCTHBIE pPe3yNbTaThl OCBOSHHS MpenMeTa « XUMHUsS» OTPakarT cHOPMUPOBAHHOCTD
OTIBITAa TTO3HABATEIBHONW U MPAKTHYECKON NEATETbHOCTH OOYJaIOUMXCs B MPOIIECCEe peaTn3alun
00pa30BaTENbHON IEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHUS :

OCO3HAHMS 00YYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPSAIKY;

MPEACTABICHUSI O COLMAJIbHBIX HOPMAaxX W MPaBUJIAX MEKJIUYHOCTHBIX OTHOUIEHUW B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NIEATEIHHOCTH MPH CO3AAHUH YIEOHBIX ITPOEKTOB,
peleHnu y4eOHBIX U ITO3HABATENBHBIX 3a]1a4, BHIMTOTHCHHH XUMUYECKUX SKCIICPUMEHTOB;

COCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JTOTUKY U apryMEHTBI APYTUX
MIPH aHAJHM3E PA3IIMYHBIX BUIOB YICOHOM e TEIbHOCTH,

2) NaTPHOTHYECKOI0 BOCIIMTAHMSA:

LIEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAydyHOMY HAcCJEIHI0 OTE€YECTBEHHOMU
XUMUU;

YBa)KEHUS K TPOI[ECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUUECKOTO MPUIIOKEHHS
XMUMHH, OCO3HAHHS TOr0, YTO JaHHbIE HAyKH €CTh pPe3yJbTaT IMTEIbHBIX HaOIIOACHHid,
KPOMNOTIMBBIX IKCIIEPUMEHTAJIBHBIX 10U CKOB, IOCTOSTHHOT'O TpyAa YYEHBIX U IPAKTUKOB;

MHTEpeca U II03HABATEJIbHBIX MOTHMBOB B TIOJYYEHMM U IMOCJIEAYIOIEM aHalIu3e
HH(pOpPMAIUHU O TIEPETOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, TUYECKOTrO MOBEICHUS;

CIIOCOOHOCTH OIIGHWBATh CUTYyalldW, CBSI3aHHBIE C XUMHUYECKHMH SIBJICHUSAMH, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHY;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEAEHUE W IOCTYIIKM CBOMX TOBApUILEW C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U € YYETOM OCO3HAHMS MMOCIEACTBUM OCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 310poBOro M 0Oe30macHOro oOpasa JKHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY H TICHXUYECKOMY 370POBbIO;

COOJTFO/ICHHS TIPaBHJI 0€30MacHOr0 OOpalleHHsI ¢ BEMIECTBAMH B OBITY, MOBCETHEBHOM
YKU3HU, B TPYJOBOM ESTEIBHOCTH;

MOHMMAaHUSA IEHHOCTH TMpaBWJI WHIUBUIYaJbHOTO U KOJUIEKTUBHOTO ©0€30MacHOro
NOBE/ICHUS B CUTYaLMSIX, YTPOXKAIOIIMX 3/10POBBIO U KU3HHU JIHOJIEH;

OCO3HAHUSI TOCIEACTBHM M HENPUSITHS BPEIHBIX MPUBBIUEK (YMOTpeOJIEHUS aiKoroJs,
HAapKOTHKOB, KYpPEHHUS);

5) Tpya10BOro BOCIMTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-MCCIENOBATEIbCKOW JIeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPYECKOU U APYTUX BUAAX JIEATECIHbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B PEUICHWHM MPAKTHYECKUX 3a/Jad COLMAJIbHOU
HaIpaBJICHHOCTH (B paMKax CBOET0 KJiacca, IIKOJIbI);

WHTEpeca K MPaKTUYEeCKOMY H3y4deHHUIo mpodeccuii pa3imyHOro ponua, B TOM 4YHCIe Ha
OCHOBE MTPUMEHEHUS PEIMETHBIX 3HAHUM M0 XUMHUH;

YBa)X€HUS K TPYNY, JIOASIM TPyAa U pe3yibTaTaM TPYJIOBOM €ATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHUAYQJIbHOH TpaeKTOPHUH 00pa3oBaHUS,
Oynymel npodeccur U peanu3anii COOCTBEHHBIX KM3HEHHBIX TUIAHOB C yYETOM JIMYHOCTHBIX
HWHTEPECOB, CITIOCOOHOCTEN K XUMUU, MHTEPECOB M MMOTPEOHOCTEH 00111eCTBA;

6) 3K0JIOrMYeCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11E€IE€CO00PA3HOr0 OTHOIIECHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMiIe;

MMOHUMAaHUS TJI00aJTBHOT0 XapaKTepa YKOJOTHYECKHUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATIBHOM CpEbL;

OCO3HAHUSI HEOOXOIUMOCTH MCIOJIBb30BAHUS JOCTHKEHUN XUMUU JIJISl PEIICHHs] BOIPOCOB
panMoHAIBHOT'O TPUPOIONOJIL30BAHUS;

AKTUBHOI'O HENPUATHS ACHCTBUM, MPUHOCIIIUX BPEN OKPYKAIOUIEH MPUPOAHOM Cpelne,
yYMEHUSI MPOTHO3UPOBATh HEOJIATONPUSITHBIE IKOJIOTHUYECKUE TMOCIEACTBUS MPEANPUHUMAEMbIX
JEMCTBUI U IIPEIOTBPALIATh UX;

HaJM4Msl Pa3BUTOrO SKOJOIMYECKOrO MBIIIJIEHHS, 3KOJOTMYECKOW KYJbTYpbl, OIbITA
NEeSATEbHOCTH  3KOJIOTMYECKOM  HAalpaBlI€HHOCTH, YMEHHMS pPYKOBOJACTBOBATbCS HMH B
MO03HABATENbHOM, KOMMYHUKATUBHOW U COIMAJIbH OM MPAKTHKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO
IPOTHBOCTOSITH UJE0JIOTUU XeMOopoOuu;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33pEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKU U
00I11€CTBEHHOM MPaKTUKH;

MOHUMAaHUs CHeMU(UKH XUMUU KaK HAyKd, OCO3HaHWs €€ poiau B (POPMUPOBAHUU
palMOHAILHOT'O HAYYHOT'O MBIIIJIEHUS, CO3IaHUH LEIOCTHOTO TIPEICTABIICHH 00 OKPYKaIOIIeM
MHpE KaK O €IMHCTBE INPUPOAbl U YEJIOBEKA, B IMO3HAHUM NPUPOIAHBIX 3aKOHOMEPHOCTEH M
pelIeHny mpodJIeM COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JUISI COBPEMEHHOW ITMBUJIM3AIMH: B €&
TYMAaHUCTUYECKOW HAMpPaBJIEHHOCTH W Ba)XHOW POJIM B CO3JJaHUM HOBOM 0a3bl MaTepualbHOU
KYJIBTYPBI, B PEIICHUH II00aTBHBIX TPOOIIEM YCTOMYNBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYecKOM, TMHIIEBOM M DJKOJOTMYeCKOoW O0e30MacHOCTH, B Ppa3BUTUU MEIUIIMHBI,
00ECIIeUeHNH YCIOBUH YCIEIIHOTO TPY/a U KOJIOTUIECKH KOM(DOPTHOM KU3HH KaXKIOTO YICHA
oO1ecTBa;

€CTECTBEHHO-HAYyYHOM TIpaMOTHOCTU: TOHUMAHUS CYLIIHOCTH METOJOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BATh MOJyYaeMble 3HAHUS IS
aHanM3a M OOBSCHEHHS SIBJIEHUH OKPYXKAIOLIEro MHUpa M MPOUCXOIANIMX B HEM HM3MEHEHHH,
yYMEHHUS JIeJaTh 000CHOBAHHbIE 3aKII0YEHHS] HA OCHOBE HAayYHBIX (DAKTOB U MMEIOMINXCS JaHHBIX
C LIEJIbIO TIOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATEIHHO MCIIOJIb30BATh XUMUYECKUE 3HAHUS JIISl PELISHHs TPpo0ieM
B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K NO3HAHUIO, UCCIIEIOBATEIBCKON AESITEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO W CaMO0OpPa3oBaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUN MO XUMHH B COOTBETCTBUM C KHU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpyda B paslIMyHbIX cdepax mnpodeccHoHATbHON
JESATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yibTaThl OCBOCHMS MPOrpaMMbl IO XMMHUU Ha YPOBHE CPEIHErO

o011ero o0pa3oBaHus BKIIIOYAKOT:



3HAYMMble Ui (HOPMUPOBAHUS MHMPOBO33PEHMSI OOYYAIOIIMXCS MEXIUCLUIUIMHAPHBIE
(MexnpeaMeTHbIe) O0LIEHayYHbIE TOHATHS, OTPAXKAIOIUE IEIOCTHOCTh HAYYHON KapTUHBI MHpa
U cnenuuKy METOA0B MO3HAHHUSA, UCI0JIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIEeCTBO,
SHEprus, siBJIEHUE, MPOLECC, CUCTeMa, Hay4HbI (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHUsl, UCCIIeJOBaHKE, HAOII0JeHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHHMBEpcajbHble  yueOHble  JeiicTBUS  (IIO3HaBaTelbHbIE,  KOMMYHHKaTHBHBIE,
perynatuBHble), oOecneunBarone (GopMupoBaHue (QYHKIMOHAJIbHOW TPaMOTHOCTH U
COIMAJIFHON KOMIETEHIIMU 00y4JatolXcs;

CIIOCOOHOCTh ~ OOYYaIOUIMXCS ~ MCIIOJIb30BaThb ~ OCBOGHHBIE  MEXIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUECKNE 3HAHWA M YHHMBEpCAJIbHBIC YUeOHBIC EHCTBUS B II03HABATEIbHOH W
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIBHBIMU Y4E€OHBIMH
[103HaBaTEJIbHBIMHA, KOMMYHUKAaTUBHBIMU U PEr'YISTUBHBIMU A€W CTBUSMH.

ITo3naBaTe/bHbIE YHUBEpPCAJIbHbIEC YUeOHbIe AeliCTBUS

1) 6a3oBble JIOTHYECKHUE AeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh U AaKTyalM3UpoBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIpEeNENATh LENU JEATENBbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUM HX JOCTHKEHUS,
COOTHOCHUTH PE€3yJbTAThl JEATEIBHOCTH C IOCTABJIEHHBIMU LIEJISIMH;

UCMOJb30BaTh INPU OCBOEGHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUSA: BbIIEIATh
XapakTepHble TPU3HAKU MOHATUA W YCTaHaBIMBaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOILIME MMOHATHUS AJ11 O0BSICHEHUS OT/AENIbHBIX (DAKTOB U SBJICHUH;

BbIOMpATh OCHOBAHHUS U KPUTEPUH JUJIS KJIacCU(PUKAIIMK BEILIECTB U XUMUUYECKUX PEAKIIMIA;

yCTaHaBIMBATh IPUYNHHO-CIIEICTBEHHBIE CBSA3HU MEXAY U3y4aeMbIMU SBJICHUAMU;

CTPOUTH JIOTUYECKHE pacCyXAeHHus (MHAYKTUBHbBIC, JE€IyKTHBHBIC, [0 aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTU M MPOTHBOPEUMS B PAaCCMATPUBAEMBIX SBJICHUSX, (pOpMyIHpOBaThH
BBIBOJIbI U 3aKJIIOYEHUS;

IPUMEHATH B MPOLIECCE MO3HAHMS UCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE (3HAKOBHIE)
MOJI€JIM, TPEOOPA30BBIBATH MOIEJIbHbIE IPEACTABICHUS — XUMUUECKHUI 3HAaK (CUMBOI) AJIEMEHTA,
XAUMu4eckass (GopMmyna, ypaBHEHHE XHMHUYECKOH pEakIMW — TPH PEUIeHUH y4eOHBIX
[I03HABATEJIbHBIX M MPaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC IPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIECTB U XUMUYECKUX PEAKLUN.

2) 6a30BblIe HCCIeI0BATEIbCKHE JeHCTBHA:

BJIAJIETh OCHOBAaMH METOA0B Hay4YHOI'0 IT03HAHUS BELIECTB U XMMHUYECKUX PEaKLUil;

dopMynupoBaTh LEIM W 3aJauyd  MCCIEAOBaHMs, HCIOJIb30BaTh IIOCTABJIEHHbIE U
CaMOCTOSITENIbHO c(hOPMYIMPOBAHHBIE BOIPOCHl B KaU€CTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3bI IO IIPOBEPKE NPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIaJIETh HAaBBIKAMU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U TPOBENEHUS YUEHUUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOJIIOAATh 3a XOAOM IIpoIecca, CaMOCTOATEIbHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (GopMynupoBaTh OOOOIIEHHS U BBIBOJbI OTHOCHTEJIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAaHUS, COCTABISITh 0OOCHOBaHHBINA OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YUYEHUYECKOW MCCIIENOBATEIbCKOM U IMPOEKTHON JeATeNbHOCTH,
MPOSIBJIATE CIIOCOOHOCTh M T'OTOBHOCTh K CAMOCTOSITEIBHOMY ITOMCKY METOJOB peIICHHS
MIPAKTUUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMYHbIX METOI0B I1O3HAHUSI.

3) padora ¢ uHpopmanueii:



OPUEHTHPOBATbCA B PA3IMYHBIX MCTOYHMKAX MHpOpMaIuK (HAy4HO-NOMYJIspHas
JAUTEpaTypa XUMHUYECKOrO COJEp)KaHus, CIpaBOuYHble Mocolus, pecypcsl HWHTepHera),
aHAJIM3UPOBATh HMHGPOpPMAIMIO pa3JMYHbIX BHJIOB U (QOpPM MpEICTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

bopMynMpoBaTh 3anpochl M MPUMEHATh pPa3IMYHBIE METOJbl NpPH IIOUCKE U OTOOpE
nuH(popMaIuu, He0OXOTUMOM JJIs1 BHITOMHEHUS YUEOHBIX 3a/1a4 ONpeeIEHHOr0 TUIIA;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMAIbHYI0 (OpPMY MpeicTaBiIeHUs] HHPOPMALUU (CXEMBI,
rpauky, AMarpaMMbl, TaOJINLbI, PUCYHKH U APYTHUE);

UCMOJb30BaTh HAY4HBIA $S3bIK B KadyeCTBE CpEICTBA IpH pabdoTe ¢ XUMHUYECKOU
uHpOpPMaLe: TPUMEHATh MEKNpeAMeTHble ((pu3nyeckue M MaTeMaTH4ecKue) 3HAKU M|
CUMBOJIBL, (POPMYJIBI, a00OpEeBHATYPBI, HOMEHKJIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPENICTBA HATIISIAHOCTH.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe AelCTBUSA:3a1aBaTh BOIIPOCHI 110
CylIecTBY 00CyXk/1aeMoi TEMbI B X0OJI€ Jiajiora /WK JUCKYCCHH, BBICKAa3bIBaTh UIIEH,
(bopMynupoBaTh CBOM MPEATI0KEHNS OTHOCUTENIBHO BBINOIHEHUS MIPEJI0KEHHON 3a/1a4H;

BBICTYNAaTh C IPE3EHTALMEN pPEe3yJbTATOB I103HABATEIBHON NEATENBHOCTH, IOJIY4YEHHBIX
CaMOCTOSITEJIbHO MJIA COBMECTHO CO CBEPCTHHKAMHU I[P  BBIIOJIHEHUU XUMHYECKOIO
JKCIIEpPUMEHTa, NPAKTUYECKOH paboThl MO HCCICIOBAaHUIO CBOICTB M3Y4aeMbIX BEILECTB,
peanu3anuu y4yeOHOro MpoekTa, u (hopMyJIUpOBaTh BHIBOABI IO pe3yjbTaTaM IMPOBEAEHHBIX
UCCJIEZIOBAHUN MyTEM COrJIaCOBAaHMUS MO3ULMI B X0J1€ 00CYKIeHHsSI U 0OMEHa MHEHUSIMH.

PeryasiTuBHBIC YHUBEpCalbHbIE y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBJISATH CBOIO IO3HABATENIbHYIO JEATEIbHOCTD,
ompenensas e€ 1Lemu M 3a7add, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npe/jiaraeMblii alrOpUTM JEHCTBUI MPH BBHIMOJIHEHUU Y4eOHBIX M MCCIEA0BaTENbCKUX 3ajad,
BbIOMpaTh Hanbonee 3Qp(HEeKTUBHBIN cOCOO UX peleHus ¢ YIETOM MOJyYeHUsI HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHX PEAKIIMSIX;

OCYIIECTBIIATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOAHaIN3a U CaMOOL[EHKH.

INPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHBIE pe3ynbTAThl OCBOCHHS MPOTrPaMMBbI 0 XMMHUHU Ha YriIyOJIEHHOM YpOBHE Ha
YPOBHE CpeIHEro o0uiero oOpa3oBaHUs BKIIOYAIOT clienuduyeckue ajis yuyeOHOro npeaMmera
«XuMus» HaydyHble 3HaHMS, YMEHHUS M CIOCOObI AEHCTBMM IO OCBOEHHIO, MHTEpIpPETALUU U
peoOpa3oBaHUIO 3HAHUM, BUABI JIESATEIbHOCTU IO MOJYYEHUIO HOBOT'O 3HAHUS M NPUMEHEHUIO
3HAHUI B pa3IMUHbIX Y4EOHBIX CUTYalMsX, a TAaKKe B PEAJIbHBbIX >KU3HEHHBIX CHTYalLlUsAX,
CBSI3aHHBIX C XUMHEH. B mporpaMMe mo XMMHM IPEJMETHBIE PE3yJIbTAaThl IPEACTABIIECHBI 110
rojam U3y4eHusl.

10 KJIACC

ITpenmeTHbIE PE3yAbTATHI OCBOEHUS Kypca «OpraHuyeckas XUMUs» OTPakaroT:

cOPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAYEHUU OPraHMYECKOH XUMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ pojM B 00ecredeHHH YCTOMUNBOIrO pa3BUTUS YEJIOBEUECTBA B
pelIeHH TPOOJIEM SKOJIOTUYECKON, SHEPreTHUYEeCKOM W TMHINEBOW OE30MacHOCTH, B PAa3BUTUU
MEIMIIMHBI, CO3/JaHUM HOBBIX MAaTepUajoB, HOBBIX HCTOYHUKOB DSHEPrUH, B OOECHEUEHUU
palMOHAIBHOIO MPUPOAOIONb30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS] U OOIIEH KYJIbTYpbI
YeloBeKa, a TaKXe DJKOJOrMueckd OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3/0pPOBBIO U
MPUPOJTHOU CpESE;



BJIAJICHUE CHCTEMOM XMMMUYECKUX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS — XWMHUYECKHM JJIEMEHT, aToM, SAPO M SJEKTpOHHas obOojiouka atoma, s-, p-, d-
aTOMHbIE OpOMUTANI, OCHOBHOE U BO30Y)XIEHHOE COCTOSHUS aToMa, TMOpHUIM3alys aTOMHBIX
opOuTaseif, MOH, MOJIEKYyJla, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEILHOCTb, CTEIEHb OKHUCIIEHUS,
XMUMHUYECKasi CBs3b, MOJb, MOJSIpHAas Macca, MOJISIpHbIE 00BEM, YIJIEPOIHBIA CKEJerT,
(GbyHKIMOHANbHASL TpyNNa, pajukall, CTPYKTypHble (opMyibl (pa3BEpHYTHIE, COKpalllEHHBIE,
CKEJIETHbIE), M30MEpUsl CTPYKTypHass M TMPOCTPAHCTBEHHAsl (reoMeTpHyYecKas, ONTHYecKas),
U30MEPBI, TOMOJIOTUYECKUM Psil, TOMOJIOTH, YIJIEBOJOPOJbl, KUCIOPOA- M a30TCOAEpXKAIUe
OpPraHNYEeCKUE COEAMHEHUS, MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEAMHEHMSI; TEOPUH, 3aKOHBI (mepuoaudeckuil 3akoH [I. M. MenneneeBa, Teopusi cTpoeHuUs
opraHnyeckux BemiectB A. M. DByTiiepoBa, 3aKOH COXpaHEHMsI MAacChl BEIIECTB, 3aKOH
COXpaHEHUS M INpPEBpAllleHUs OHHEPruu IpU XUMHUYECKUX pEeaKUUsiX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3BIK XMMHH, MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMaHUS
IPUYUHHOCTH M CUCTEMHOCTHM XUMHUYECKMX SBJIEHUH; IIPEACTAaBIEHUS O MEXaHMU3Max
XMMHMUYECKUX PEaKIHi, TEPMOAMHAMMYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTAX HX
IIPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB U IPYII aTOMOB B MOJEKyJax (MHIAYKTUBHBIA U
Me3oMepHbIi 3¢ dexTsl, opueHTanTsl 1 u Il pona); dakronornyeckue cBeleHUs O CBOWCTBAX,
COCTaBe, MOJY4YEHUH U O€30IaCHOM HCIOJIb30BAaHUN BAXKHEHIINX OPraHNYECKUX BEIIECTB B OBITY
U TPaKTUYECKOH JeATeNbHOCTH 4YeJIOBEKa, OOIIMX Hay4YHBIX MPUHIUIAX XUMHUYECKOI'O
IIPOM3BOICTBA (HA MPUMeEpPE NIPOU3BOJCTBA METAHOJA, IEPEPabOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHUM: BBIABIATH XapaKTepHbIC IPU3HAKU MOHATHH, yCTaHABIMBATh
UX B3aUMOCBSI3b, UCII0Ib30BaTh COOTBETCTBYIOLIME MOHATHUS IIPU ONMMCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OpPraHMYE€CKUX COCANHEHUI;

c(OpMUPOBAHHOCTb YMEHUA:

UCMOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJIS COCTaBJICHUS MOJEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPALIEHHBIX M CKEIETHBIX) (POPMYII OpraHN4YeCcKUX BEIIECTB;

COCTaBIATh YPABHEHMs]I XUMHYECKMX pPEAaKOUl M  pacKpblBaTb MX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBIEHMSI  AJIEKTPOHHOIO
0amaHca JTUX peaKIUil, peaknuii HMOHHOrO OOMeEHa IyTéM COCTABJICHUS HUX TOMHBIX H
COKpalLIEHHBIX HOHHBIX YPABHEHUI;

W3rOTaBIMBaTh MOJENM MOJIEKYJ OPraHWYecKMX BELECTB M WIUIIOCTPAlUU HX
XMMHUYECKOT0 U IPOCTPAHCTBEHHOI' O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHHH: YCTaHABIMBATh NIPUHAAJICKHOCTh U3YUEHHbBIX OPraHUUECKUX
BEILIECTB I10 UX COCTaBY U CTPOCHUIO K OIpeeIEHHOMY Kilaccy/TpyIIe COeAMHEeHUH, JaBaTh UM
Ha3BaHUs 1o cucteMatnueckol HomeHkiatype (IUPAC) u npuBoanuTh TpUBHAJIbHBIE Ha3BaHUS
IUI  OTHEJNbHBIX IPEACTABUTEICH OPraHUYECKUX BELIECTB (OTUJIEH, AaLETHJIEH, TOIYOll,
[JIMLIEPUH, ATUICHIVIMKOJIb, (eHod, (GopMabIerujl, ameTaableruj, AaleToH, MypaBbUHAas
KHCJIO0Ta, YKCyCHasi KHUCJIOTa, CTE€apUHOBas, OJEMHOBAs, MaJbMUTHUHOBAS KHUCJIOTHI, TJIMIIMH,
aJlaHWH, MaJIbTO3a, PPyKTO3a, AaHWJIMH, IUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

cOpPMUPOBAHHOCTh YMEHHUS OIpPENEIsATh BHUJ XUMHYECKOM CBA3M B OPraHUYECKUX
COEAMHEHMSIX (KOBaJIEHTHAsI U MOHHAsSI CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATH MOJIOKEHUS TEOPUU CTPOECHUS OPraHUYECKUX
BemiectB A. M. byrnepoBa a1 00bsiCHEHHs] 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUS;

cOPMHUPOBAHHOCTh yMEHHUH XapaKTepH30BaTh COCTaB, CTpOeHHE, (u3nueckue u

XMMHMUYECKUE CBOWCTBA TUIIMYHBIX NTPEICTaBUTEIIEH PA3IMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB:



QJIKAHOB, IMKJIOQJIKAHOB, aJKEHOB, AaJIKAAMEHOB, AJKMHOB, apOMaTHYECKUX YIJIEBOAOPOJIOB,
CIIMPTOB, AJbAETUIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, O€JIKOB, YIIeBO0B (MOHO-, TU- U MOJIMCAaXapuI0B),
WUIIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXAY HHMMHU YPaBHEHHSIMH COOTBETCTBYIOIIMX
XMUMHMYECKUX peaKUil ¢ UCI0Ib30BAaHUEM CTPYKTYPHBIX hopMyI;

cOpPMUPOBAHHOCTh YMEHHUS MOATBEpPKJIaTh Ha KOHKPETHBIX IpPUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKHX COETUHEHUI OT KpaTHOCTM M THUIa
KOBAJIEHTHOMH CBSI3U (OG- U T-CBSI3U), B3AUMHOI'O BIIMSHHUS aTOMOB U I'PYII aTOMOB B MOJIEKYJIAX;

COPMHUPOBAHHOCTh YMEHHSI XapaKTepH30BaTh MCTOYHUKH YIIIEBOAOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Tra3, yroib), CIOCOOBI €ro MEpepadOTKH M IMPAKTHYECKOEe NMPHUMEHEHHE
IIPOAYKTOB IE€PeEpabOTKH;

Cc(OPMUPOBAHHOCTb BIJIAJICHUS CUCTEMON 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJaxX
MO3HaHUS — HAONIOJEHUHM, HM3MEPEHHH, MOJAEIMPOBAHUM, DOKCIIEPUMEHTE (peajlbHOM U
MBICJIIEHHOM) U YMEHHS IPUMEHATh 3TH 3HAHUS;

COPMHUPOBAHHOCT ~ yYMEHHUS NPUMEHATh OCHOBHbIE  OMNEpallMd  MbBICIUTEILHON
NeATebHOCTH — aHalu3 U CHHTE3, CpaBHEHUE, O00OOIIeHHEe, CHUCTEeMaTHU3allMI0, BBIABIECHUE
IPUYUHHO-CIIEICTBEHHBIX CBSA3EH — I M3y4EHHs CBOMCTB BELIECTB M XMMHUECKUX PEAKLUH;

c(OPMHUPOBAHHOCTh YMEHHI: BBIABIATH B3aUMOCBSA3b XUMHUECKUX 3HAHUHN C MOHATUAMU U
IpEeICTaBICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MpeIMeToB s 0Oojee OCO3HAHHOTO
MIOHUMAaHHUs CYLITHOCTH MaTEepUaJbHOIO €IMHCTBA MHUpA, UCIOIb30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHWYecKOM XUMUH JUIsl OOBSICHEHUS U MPOTHO3UPOBAHMS SBJIEHUH, UMEIOIIUX €CTECTBEHHO -
Hay4YHYIO IPUPONY;

cOpPMUPOBAHHOCTh YMEHUN: MPOBOJUTH pPACUETHl IO XUMHUYECKUM (opMynaMm HU
YpaBHEHUSIM XUMHYECKHX pEaKUUi C MCIOJIb30BaHUEM (PU3NYECKUX BEIUYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacdyErbl MO HAXOXKIECHUIO XMMUYECKOW (OpPMYIIbI BEIIeCTBA MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKUX 3JIEMEHTOB, POJYKTaM CTOpaHMsI, INIOTHOCTU T'a3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTb YMEHMI: MPOrHO3UPOBATh, aHAIN3UPOBATh U OLEHUBATH C MO3MIMH
9KOJIOTUYECKOW O€30MacHOCTH MOCIEACTBUA OBITOBOM M INPOU3BOJCTBEHHOM AEATEIBbHOCTU
YeJI0BEKa, CBA3aHHOW C TepepadOTKOW BEIIECTB, HCIONB30BaTh IOJydYEHHBIE 3HAHUS IS
MIPUHATHUS TPAMOTHBIX pElIeHUI Npo0JIeM B CUTyalUsIX, CBA3aHHbBIX C XUMHUEH;

C(OPMHUPOBAHHOCTh YMEHHH: CaMOCTOSITEIbHO IUIAHUPOBATh U MPOBOAUTH XMMHUYECKUH
JKCIEPUMEHT (TIOJTy4y€HHE U U3y4eHHE CBOMCTB OPraHNYEeCKUX BEILECTB, KAUECTBEHHBIE PEAKIIU
YIJIEBOJIOPOJIOB  pa3MUHBIX KJIACCOB M KHCIOPOACOAEPKALIMX OpraHMYecCKUX BEIECTB,
pelIeHHe SKCIEepUMEHTAJIbHBIX 3aJad 10 pACHO3HABAaHUIO OPraHMYECKUX BEIIECTB) C
coOMOZICHHEeM TMpaBWJ 0e3omacHOro oOOpamieHHs C BellecTBaMH U J1aOOpaTOPHBIM
obopynoBaHueM, (GOpMYIMpOBaTh Ledb HCCIENOBaHMs, MPEACTaBIATh B pazIuyHOH Qopme
pe3yJIbTaThl IKCIEPUMEHTA, AHAJIU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTh;

c(OpPMUPOBAHHOCTb YMEHUM:

co0JI0/1aTh MpaBHJIa 3KOJOTMYECKH LeJIeco00pa3HOro MOBEAEHUS B OBITY M TPYIOBOH
NESITeIbHOCTH B IEISX COXPAHEHHS CBOErO 3/I0pOBbs, OKpY’KAaIOLIell NPUPOAHOM cpenbl u
JOCTH)KEHUS €€ yCTOMYMBOIO pa3BUTHS,

OCO3HABaTh OINACHOCTh TOKCHYECKOI'O JIEHCTBUS Ha >KUBbIE OPraHU3Mbl OIpeNeIEHHBIX
OpraHuYecKHX BEIIECTB, TOHUMAas cMbIcl moka3arens [1/]K;

aHAJIN3UPOBATh  II€JI€COOOPAa3HOCTh ~ IPUMEHEHUS  OPraHMYeCKMX  BEIIECTB B
MPOMBIIIIJICHHOCTH M B OBITY C TOUKU 3PEHUSI COOTHOILEHHSI PHCK-TI0JIb34;



C(OPMHUPOBAHHOCTh YMEHUH: OCYLIECTBIATH LIEJICHANPABICHHBIM MOUCK XHMHYECKON
nH(popMalMU B Pa3IMYHBIX MCTOYHUKAX (Hay4yHas M y4yeOHO-Hay4yHas JUTepaTypa, CpelacTBa
MaccoBoi HHGpopmanuu, WMHTEpHET M Jpyrue), KpUTHUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uHpopMmaluio, nepepadarpiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C MOCTABJIEHHOW Y4eOHOM
3aJla4eH.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUs Kypca «OOm@ass W HeopraHuyeckas XUMHS»
OTPAXKAIOT:

cOpMHUPOBAHHOCTH MPEACTABICHUN: O MaTepUaIbHOM €INHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U MO3HABAaEMOCTH SIBJIEHUH MPUPOIABI, O MECTE U 3HAYEHUU XUMUU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiM B 00ECIeUYeHUH YCTOHYMBOrO pa3BUTH, B PEIICHUU MPOOJIEM HKOIOTHYECKOMH,
SHEPreTHYeCKOW W THIIEeBOH O€30MacHOCTH, B Pa3BUTHH MEIHMIMHBI, CO3JAHUH HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  JHEPrMM, B  OOECHEUEHUH  PAlMOHAIBHOTO
IPUPOIONIONB30BaHUS, B (POPMUPOBAHUM MUPOBO33PEHUS U 001IeH KyJIbTYphl 4EJIOBEKA, a TAKKeE
9KOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOLIEHHUS K CBOEMY 3/10POBbIO U IIPUPOAHOH Cpele;

BJIAJICHUE CHCTEMOM XMMMUYECKHX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIOJATaIoIUe
HOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, JIEKTPOHHAs 000JI0UKa aToMa, S-
, p-, d-aroMHBle OpOMTaIM, OCHOBHOE M BO30YKIAEHHOE COCTOSIHUS aToMa, T'MOpuaM3anus
aTOMHBIX OpOUTajel, HOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEHEHb
OKMCIIEHUS, XUMHUYEcKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOAHAs),
KpUCTAJUINYECKasl PElETKA, XUMHMYECKass pPEaKlus, pacTBOP, JJIEKTPOIMTHI, HEAIEKTPOJIMTHI,
JNEKTPOIUTUYECKAsT JMCCOLMANMS, CTENEHb JHUCCOLMAlMM, BOAOPOIHBIA  IOKAa3aTelnb,
OKHCIIUTEINb, BOCCTAHOBUTEIIb, TEIJIOBOM 3(PPEKT XUMUUECKON PEAKIUH, CKOPOCTh XMMHUECKOMN
peakiy, XUMHUYECKOE pAaBHOBECHE; TEOPUM M 3aKOHBI (TE€OpUs DJIEKTPOIUTUYECKON
aucconuanuu, nepuonuueckuii 3akon [[.M. MenpaeneeBa, 3aKOH COXpaHEHHsS] MAacChl BELIECTB,
3aKOH COXPAHEHUsS M INpPEBPAILEHMs] PHEPrUU IPU XUMUYECKHX PEAKIUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JEHCTBYIOIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH A3BIK XMMUH,
MHUPOBO33pEHUYECKHE 3HAHMS, JEXKALUME B OCHOBE IOHMMAHMS NPUUMHHOCTU M CHCTEMHOCTHU
XMUMHMUYECKUX SBJICHUH; COBPEMEHHBIE IPEICTABICHUS O CTPOCHHM BEIIECTBA HAa aTOMHOM,
NOHHO-MOJIEKYJIIDHOM U HaJMOJIEKYJSIPHOM YpPOBHSIX; TIPEACTAaBIEHHUS O MEXaHM3Max
XMMHMUYECKUX pEaKIHi, TEepMOJUHAMHYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTAX HUX
IPOTEKaHUsi, O XUMHYECKOM PpaBHOBECHM, pPacTBOpPax U  JUCIEPCHBIX  CUCTEMaXx;
(bakTOoNOrHYecKkue CBEACHUS O CBOICTBAaX, COCTaBEe, IMOJYYEHUN U OE30IaCHOM HCIOJIb30BaHUU
BaXHEHIIMX HEOPraHMYeCKUX BELIECTB B OBITY M NPaKTUYECKOH MAEATEIbHOCTH YelOBEKa,
00X HAYYHBIX TPUHIUIIAX XUMHUYECKOI0 IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUH: BBISBIIATh XapaKTepHbIE IPU3HAKU MOHATHUI, YCTAaHABIMBATh
UX B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIUME IMOHATHS NPU ONMCAHMM HEOPraHUYECKHX
BEILECTB U UX NIPEBPAILECHU;

c(OpPMUPOBAHHOCTh YMEHMSI HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JJI COCTaBJICHHUS
(dbopMyn BeUIECTB W YpaBHEHUI XUMHYECKMX pPEaKIHi, CHUCTEeMaTHYECKyI0 HOMEHKJATYypy
(IUPAC) u TpuBHanbHbIe HA3BAHUS OT/ICJIbHBIX BEIICCTB;

c(OpPMUPOBAHHOCTb YMEHUS ONPEAEIIATh BAJIGHTHOCTh U CTENEHb OKMCIIEHUS XUMHUECKUX
JJIEMEHTOB B COEAMHEHHUAX, BUJ XMMHUYECKOH CBS3M (KOBaJeHTHas, WOHHAs, METaJIMYecKas,
BOZIOPO/IHAS), TUI KPUCTAJNINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;



cOpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT BHJA
XMMHMYECKOM CBSI3M W THNA KPUCTAUIMUECKOM PEIIETKH, OOMEHHBIH U JJOHOPHO-aKLENTOPHBIN
MEXaHU3Mbl 00pa30BaHMS KOBAJIEHTHOU CBSI3H,

chOpPMHUPOBAHHOCTh YMEHHI: KIacCH(UIIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HX
COCTaBy, XMMHUUYECKHE PEAKIUU MO PA3IMYHBIM MPHU3HAKaM (YUCIY U COCTaBy pPearupyrolmx
BEII[ECTB, TEIJIOBOMY J(P(EKTy peakiuu, W3MEHEHHIO CTEICHEW OKHCICHHS JJIEeMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa W JAPYTHE); CaMOCTOSTEIHHO BHIOMpPATh OCHOBAHUS H
KPUTEPUU TS KJIACCU(PUKAIIUU H3yJaeMbIX BEIIECTB M XUMUYECKIX PEAKIUH;

cOpPMUPOBAHHOCTh YMEHHsI pPAacKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. M.
MenzaeneeBa M JEMOHCTPUPOBATH €0  CHUCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHUH;

chOpPMHUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh JIEKTPOHHOE CTPOECHHE aTOMOB M MOHOB
XUMHYECKUX DJIEMEHTOB IepBOro—4eTBéproro mnepuonos Ilepmoamueckoir cucremsr J[.M.
MenpeneeBa, UCNOJb3Ysl MOHATUS «IHEPreTUYECKUE YPOBHMUY, «IHEPreTUUECKHUE MOLYypPOBHMY,
«s-, p-, d-aToMHBIE OPOUTANIN», «OCHOBHOE W BO30YXKIEHHOE HHEPreTHUECKHE COCTOSHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHMsSI CBOWCTB XHMHUYECKHX DJJIEMEHTOB U UX
coelMHEHN| 1o nepuonam u rpynnam [lepuonnueckon cucremsl 1. 1. MenaeneeBa, BaJeHTHbIE
BO3MOYKHOCTH 2TOMOB 3JIEMEHTOB Ha OCHOBE CTPOSHHS MX AIIEKTPOHHBIX 000JI0YEK;

cOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBAa BEIIECTB PA3JUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHMUE IN'€HETHUYECKON CBS3HU
MEX/y HEOPraHMYECKUMU BEIIECTBAMHU C ITOMOILbIO YPAaBHEHUN COOTBETCTBYIOLIIMX XUMUYECKUX
peakiuii;

c(hOpPMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuuii MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOIO OallaHCca ITUX PEaAKIMi; peaKIuii HOHHOTO
oOMeHa TyTEM COCTAaBJIEHHUS HMX TIOJHBIX W COKpAIIEHHBIX HOHHBIX YPaBHEHUU; pPEaKIUi
TUIPOIN3a; peakluii KOMIUIEKCOoOpa3oBaHUs (Ha TpUMeEpe THUIAPOKCOKOMIUIEKCOB IIMHKA H
ATIOMUHUSA);

cOPMUPOBAHHOCTh YMEHUS OOBSACHSITH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKUX
peakuui ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapakTep HM3MEHEHHUs CKOpPOCTH
XUMHUYECKOM peaklud B 3aBUCHUMOCTH OT pa3IUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIEHUs
XUMHUYECKOTO PAaBHOBECHS O] BIMSAHUEM BHEIIHUX Bo3nercTBuid (mpuniui Jle [laTtense);

cOpMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh XUMUYECKHE PEAKIUH, JISKAIHE B OCHOBE
IPOMBIIUIEHHOTO TMOJY4YE€HUS CEpHOM KHCIOTHI, aMMHaka, oOOIIMe Hay4yHbIe MPUHIUIIBI
XMUMHYECKUX TPOU3BOJACTB; 1€JIecO00pa3HOCTh MPUMEHEHHs] HEOPraHMYeCKUX BEIIeCTB B
IPOMBILIEHHOCTH U B OBITY C TOYKHU 3pEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

cOpMUPOBAHHOCTD BJIAJIEHUSI CUCTEMOI 3HAHMI O METOJaX Hay4YHOIO MO3HAHUS SABJICHHUM
Opupoasl — HaOMIOJIeHHWe, W3MEpeHHe, MOJCIMPOBAHUE, OJKCIEPUMEHT (pealbHbli U
MBICJICHHBIN ), UCIIOIb3YEMBbIX B E€CTECTBEHHBIX HAyKaxX, YMEHHUS NPUMEHATh ITH 3HAHUS TPHU
SKCIIEPUMEHTAILHOM HCCIIEJOBAHUM BEUIECTB W Il OOBSCHEHUS XUMUYECKUX SIBICHHM,
HMMEIOLIMX MECTO B IPUPOAE, MPAKTUYECKON AEATEIbHOCTH YEJIOBEKA U B MIOBCEIHEBHOM KHU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHSI BBISBJISITH B3aUMOCBS3b XUMUUECKUX 3HAHUM C MOHSATHSIMU U
MPENICTABICHUSIMU  JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB Ui 0oJiee OCO3HAaHHOTO
MMOHUMAaHUA MAaTEpUATbHOT O €UHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHUS POBOJIUTH PACUEThI: C UCMOJIL30BAHUEM TTOHITHIA «MaccoBast
JI0JIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIIEHTPAIMS»; MACChl BEIIeCTBa UM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MaCCEe WM 00bEMY OHOTO M3 YUACTBYIOIIUX B PEaKIUU



BEIIECTB; TEIIOBOro 3(dekTa peakunu; 3HaYeHHs] BOAOPOJHOI O MOKa3aTessl paCTBOPOB KHUCIOT
W IIeJI0YEH ¢ HM3BECTHOM CTEMEHBIO JIUCCOIMAIMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTA PEAKIMU, €CIM OJTHO M3 MCXOJHBIX BEIIECTB JJAHO B BHJE PacTBOpa C OMpeneIEHHOM
MacCOBOHM [10JIe PAacTBOPEHHOIO BEHIECTBA WIM JaHO B HM30BITKE (MMEET MPUMECH); JIOJIH
BBIXOZa IPOJYKTa PeaKuu; 00bEMHBIX OTHOIIICHUH Ia30B;

c(OpPMHUPOBAHHOCTh YMEHHU: CAMOCTOSATEIHLHO TJIAHUPOBATH M TMPOBOAUTH XUMUYECKUN
AKCIIEPUMEHT (MPOBECHNE PEaKIMi HOHHOTO OOMEHa, TOATBEPXKICHNE KAUeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEIIECTB, OMpPEeIeHUE CPEbl PACTBOPOB BEIIECTB C OMOIIBI0O HHIUKATOPOB,
W3y4eHUE BIHUSHHUS PA3NUYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuu, pelIcHHe
SKCIIEpUMEHTANbHBIX 3a/ay 1o TemMaM «Metamisl» u «HemeTtamisl») ¢ coOMOAECHUEM MTPABUIT
Oe3omacHOro oOpalleHusl ¢ BEIIeCTBAMU W JIA0OPATOPHBIM 00O0pyJdOBaHHEM, (OPMYIHUPOBATH
uenb MCCIENOBaHUS, TMPEIACTaBIATh B pa3MyHOM ¢dopMe pe3ynbTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATH X JOCTOBEPHOCTH;

cOpMUPOBAHHOCTh YMEHHIl: COOMI0OIaTh MpaBHJia MOJIb30BAaHUS XUMUYECKOH MOCY0i U
1abopaTopHBIM 000pYyIOBaHUEM, OOpalleHUs] C BEIECTBAMU B COOTBETCTBHH C MHCTPYKIMSIMH
[0 BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB, S3KOJOTHYECKH [eIeco00pa3Horo
HOBEJEeHUSI B OBITY M TPYIAOBOW JEATEIbHOCTH B IENAX COXPaHEHHsS CBOETO 3J0pOBbs,
OKpYXarollled MNPUPOAHOM Cpeabl M JOCTUXKEHUs €€ yCTOWYMBOI'O pa3BUTHS, OCO3HABATH
OMACHOCTh TOKCHUYECKOrO JACHCTBUS HA KUBBIE OPraHU3Mbl ONpPENEIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHUMAas cMbIch nokazarens [TK;

chOPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIISITh IICJICHANPABICHHBI TMOUCK XUMHYECKON
nHpopMaIMK B pazNUYHBIX MCTOYHUKAX (Hay4dHas W ydueOHO-Hay4dHas JIUTEpaTypa, CpeicTBa
MaccoBoil umHpopManuu, WHTEpHET W Apyrue), KpPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopmaluio, nepepadbarpiBaTh €€ U UCHOJB30BAaTh B COOTBETCTBUM C IOCTaBJICHHON yueOHOMI
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsinuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB M TeM
Kontpoabnbie | Ilpakruuyeckue | (UHPpoBbIE)
n/n MPOrpaMMBblI Bceero
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypchbl
Pa3nea 1. TeopeTnueckue 0CHOBbBI OPraHU4eCKOH XUMHMHU
L1 | crpoonn oprammaeera coeammerntt A, M 5 0 0 bu6miorera LLOK
’ p p A T https://m.edsoo.ru/7f41837¢c
byrneposa
Hroro no pazneny 8
Paznea 2. YrieBoaopoabl
71 [IpenenbHbIE YII1€BOAOPOIBI — AJKaHBI, 5 0 0 bu6motexa LIOK
) IIUKJI0AJIKaHbBI https://m.edsoo.ru/7f41837¢c
29 HenpenenbHble yriaeBogopoabl: aIKEHBI, 14 0 1 bubnunoreka [IOK
) AIKAINECHBI, AaJIKUHBI https://m.edsoo.ru/7f41837¢
bu6morexa IJOK
2.3 ApoMaTHhueckue yrieBoJ10pobl (apeHbl) 8 0 0 hitps://m.edsoo.r/741837c
24 [IpupoaHbIC HCTOYHUKH YTIIEBOAOPOIOB U UX 4 0 0 bubmmoreka [IOK
' nepepaboTka https://m.edsoo.ru/7f41837¢c
bub6muorexa IIOK
2.5 l"anoreHnpou3BoOAHBIE YTIEBOJOPOIOB 4 1 0 https://m.edsoo.ru/7f41837c
Uroro no pazneny 35
Paznea 3. Kucaopojacoaep:xaimue opranudeckie coeiuHeHus
bubmoreka [IOK
3.1 Crnpret. Oexon 1 0 ! https://m.edsoo.ru/7f41837¢c
32| xetom. KapGoiomsie xucrom. Cromsie 21 0 | Butmiorexa LIOK
’ - ap ’ https://m.edsoo.ru/7f41837c
a¢upsl. XKupsl
bub6mmoreka [JOK
3.3 Yroesom! ? ! 0 https:/m.edsoo.1u/7f41837c
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Pasnen 4. A3oTcoepskamye OpraHudecKue coenHeHnst

bu6morexa IIOK
4.1 AMHUHBI. AMUHOKHUCIIOTHI. benku 12 1 2 https//m.edsoo.ru/7 41837
Uroro no pazneny 12
Pa3nen 5. BoicokomosieKyJIsIpHBIE COeINHEHUS
bubmoreka [IOK
5.1 BrIcOKOMOIIEKYIIIpPHBIE COEUH EHUS 6 0 1 hittps-//m.edsoo.ru/7f41837c
Hroro no pasaeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HauMeHOBaHUe pa3iejioB U TeM
Ne ni/n Konrpoabnbie | Ipakruueckne | (uupposbie)
MPOrpaMMBslI Bcero
padoThI padoThI oOpa3oBaTeJibHbIE
pecypchbl
Pasznea 1. Teoperuueckne 0CHOBbI XUMHH
Ctpoenue aroma. [leprnognyeckuii 3akoH BuGmorexa [[OK
1.1 u Ilepuonnyeckas cucTeMa XMMHUECKUX 9 0 0
https://m.edsoo.ru/7f41837¢
anemenToB /I. 1. MenpaeneeBa
12 Crtpoenue BeniecTBa. MHOTooOpasue 11 1 0 bubmotexa [JOK
) BCIIIECTB https://m.edsoo.ru/7f41837¢
bu6mmnoreka [JOK
13 XHUMUYCCKHE peakiin 19 ! 3 https://m.edsoo.ru/7f41837¢
Wroro no pazuneny 39
Pasnes 2. Heopranuueckass xumust
Bbu6moreka [JOK
2.1 Hemerae: 31 ! 3 https://m.edsoo.ru/7f41837c
2.2 MeTais 23 1 2 bu6moreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837¢c

Wroro mo pazneny 54
Pasznen 3. Xumus u Ku3Hb
31 MeToabl MO3HAHUS B XUMHH. XUMUS U 9 0 0 bubmoteka [JOK
JKU3Hb https://m.edsoo.ru/7f41837¢
Hroro no pasaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8
INOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC
N KosnuecTBo 4acoB DJIeKTPOHHbIE
11/-11 Tema ypoka Beero Konrpoabubie | Ilpakruyeckne | UudpoBbie
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchbl
[TpenmeT 1 3HaUEHNE OPraHUYECKON XUMUU,
1 MPEeACTaBICHNE O MHOT000pa3suu 1 0 0
OpPraHUYEeCKUX COETUHEHUN
DNeKTPOHHOE CTPOSHHE aTOMa yTiepoza
2 (ocHOBHOE U BO30YXJIEHHOE COCTOSHUSA). 1 0 0
BaneHTHbIE BO3MOXKHOCTH aTOMa yrieposa
Xumuueckast CBSI3b B OpraHU4eCKuX
3 coenHeHHsIX. MexaHu3Mbl 00pa30BaHUS 1 0 0
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
cBsized
Teopusi cTpoeHUsI OpraHUYECKUX
4 . 1 0 0
coenuHeHul A. M. byTtieposa
Buael uzomepun: cTpykTypHas,
5 MIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE PPEKTHI 1 0 0
B MOJIEKYJIaX OPraHUYECKUX COENMHEHUI
6 [IpencraBnenne o kaaccudukauu u 1 0 0



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cucrematuueckas HomeHkaatypa (IUPAC)
OpPraHUYECKUX BEILECTB

Krnaccuduxanus peakiuii B OpraHn4ecKon
XUMHH

Cucrematusanug 1 0000IIeHNE 3HAHUI IO
TEME

AJKaHbBI: TOMOJIOTUYECKUHN psifl, o01as
dbopMyia, HOMEHKIATypa U H30MEPHsI,
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

10

du3nuecKre U XuMUYECKHUEe CBOMCTBA
AJIKaHOB

11

Haxoxxnenue ankanoB B npupoje. Crocoobl
MOJIYYCHUSI ¥ IPUMEHCHHE aJIKAHOB

12

[uknoankansl: o0mas popmya,
HOMEHKJIaTypa U H30MEpHs, 0COOCHHOCTH
CTPOEHHUS U XMMHUYECKUX CBOMCTB, CIIOCOOBI
MOJIY4YCHUS U MPUMCHCHHUC

13

Pemenue pacuéTHbIX 3a/1a4 Ha OMPECICHUE
MOJIEKYJIIPHOU (hOPMYJIBI OPraHUYECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJSAIINX B €T0 COCTaB.
CucreMatH3aius 1 000011IeHrEe 3HAHUH 110
TeMe

14

AJKEeHBI: TOMOJIOTMUECKUH psil, 001Iast
dopmyna, HOMEHKJIATypa, 3JEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOECHUE MOJIEKY L.
CTpyKTypHas U LIUC-TPaHC-U30MepUs
AJIKEHOB

15

du3nyecKre U XMUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBa

16

Crioco0bI IMOJIYUYCHHA U MPUMCHCHUC AJIKCHOB

17

[Tpaktiueckas padora Ne 1 mo Teme




"Ilonmy4yeHue 3THIIEHA U U3YYEHHE Er0
CBOMCTB" (¢ ucnonwzosanuem 060py00sanis
yenmpa « Touxa pocmay)

18

Pemenue pacu€THbIX 3a/1a4 Ha ONpPEEICHUE
MOJIEKYJISIpHON (POPMYJIIBI OPraHUIECKOro
BEIIECTBA

19

AHKa}II/IeHBI: COHpH)KéHHI)Ie, HU30JIMPOBAHHBIC,
KymyJupoBaHHble. OcoOeHHOCTH
HIIEKTPOHHOT'O CTPOCHHUS

20

XUMHYECKHE CBONCTBA COMPSIKEHHBIX
AEHOB

21

Cr1oco0BI MOJIY4YCHUSA U IPUMCHCHHUC
AJIKaA1MCHOB

22

AJKUHBI: TOMOJIOTUYECKUN psifl, 00TIast
dbopmyna, HOMEHKIATypa, dJIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
(dusnUecKre CBOMCTBa

23

XHUMHUYECKUE CBOMCTBA AJIKNHOB

24

KauecTBeHHBIE peaKIMy HA TPOWHYIO CBSI3b

25

CriocoObI OTy4eHNs U IPUMEHEHNE
QJIKWHOB

26

Pewienue 3aau: pacyérel 10 YpaBHEHUIO
XUMHYECKON pEaKLu

27

CucreMatn3aiusa 1 00001eHIE 3HAHUH 110
TEME

28

ApeHBI: TOMOJIOTHUECKHH psizt, 001as
dopmyna, HOMEHKJIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI
OeH30J1a U Toyoa, uX Gpusndeckue
CBOICTBA

29

XUMHYECKHE CBOMCTBA aPEHOB: PEAKIINU
3aMelleHus




XHUMHUYECKHE CBOKMCTBA aPEHOB: PEAKIUU

30 MIPUCOEIUHEHUS], OKUCIIEHUE TOMOJIOTOB
OeH30J1a

31 OCc00EHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA
Pemenue pacuéTHbIX 3a/1a4 Ha OMPECICHIE

32 MOJIEKYJIIPHOU (POPMYJIIBI OPraHUYECKOTO
BEIIECTBA

33 CriocoObI OJIyYeHHS ¥ IPUMEHEHHE apEHOB

34 ['eHeTnueckas CBSI3b MEXIY Pa3IMIHBIMU
KJIACCaMU yTIIEBOJOPOJIOB
Pacuérbl Mo ypaBHEHHUSIM XUMUYECKUX

35 peakiuid. CuctemaTu3anus u 00001IeHne
3HAHUM 110 TEME

36 [Tpuponanslii ra3. [TonyTHbIe HETIHBIC Ta3bI

37 KameHHbIi yrons U IpOYyKThI €r0
nepepadoTKu

38 Hed b 1 criocoOs! e€ mepepaboTKH.
[TpuMeHeHue MPOTYKTOB MepepaboTKu HEPTH

39 ['eHeTHuecKas CBS3b MEXKIY Pa3TMIHBIMU
KJIacCaMU yTJIEBOOPOJIOB
["anorenonpon3BOAHBIE YTIIEBOAOPOIOB:

40 AIIEKTPOHHOE CTPOCHHUE; PEAKIINY 3aMeIeHHS
rajioreHa
JleiicTBHE 1IEeNOYCH Ha

41 raJIoreHnpon3BoAHbIe. B3aumoneiicTBue
JUTAJIOTEHAKAHOB C MAarHUEM U IIMHKOM

42 CI/ICTeMa'TI/ISaIII/ISI 1 000011IeHE 3HAHUH TTIO
pazneny "YrieBonopoan"

43 'I'<0HTp0J'II>Ha$I paborta o Teme

Yrnesonopoas!"
44 [IpenensHbBIE OJTHOATOMHBIEC CITUPTHI:

TOMOJIOTHYECKUH psijI, 001mast popmyna,




CTPOCHHE MOJICKYJI, H30MEpHS,
HOMECHKJIaTypa, Kjaccu pukamus, Gu3ndecKue
CBOMCTBaA

XUMHUYECKHE CBOWCTBA MPEAEIbHBIX

45 OJTHOATOMHBIX CIHPTOB

46 CriocoObI OJTy4YeHUsT U TIPUMEHEHUE
OJTHOATOMHBIX CIUPTOB
[TpocTeie a3upbl: HOMEHKIATYpa U

47 u3oMepusi, 0COOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI: TUJICHTJIUKOIb U

48 TIIMIEPUH, UX GU3NYECKUEe U XUMHYECKHE
CBOMCTBaA

49 Crioco0bl oJIy4eHus U IPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB

50 deHom: CTpOeHUE MOJIEKYJIbI, PU3NYECKHEe
cBoiicTBa. TokcHYHOCTH (PpeHOIIa

51 XuMHUUYeCKHe CBOMCTBA eHoIa

52 CriocoObI oSTy4eHHUsl U IpUMEHeHue (eHoma
[TpakTuueckas pabota Ne 2. Pemenue

53 ?'KCHepI/IMeHTaJIBHbIX 3aJa4 Mo TeMe

CriupTtsl ¥ GpeHonsl" (¢ ucnonvsosanuem

obopyoosanus yeumpa « Touxa pocma)

54 CucremaTu3zanus 1 0000111eHNe 3HaHUHN 10
TeMe
AJBIETHABI U KETOHBI: DJIEKTPOHHOE

55 CTpoeHHEe KapOOHUIIHbHON TPYIIIIbI;
TOMOJIOTHYECKHUE PsAbI, 001mas Gpopmya,
M30MEpHs U HOMEHKJIaTypa

56 Anbaerupl 1 KeTOHBI: (pu3nyecKue
CBOMCTBA; pEAKIIMH PUCOCAHHCHUS

57 Peakuuu OKMCIEHUS U KAYECTBEHHBIE




peakuru ajJJbACru10B U KECTOHOB

58

CriocoObl OJIy4EeHHS! aJIbJIETUIOB U KETOHOB

59

OnHOOCHOBHBIE TIpeebHbIE KaPOOHOBBIE
KHUCIIOTBI, 0OCOOCHHOCTH CTPOCHUS UX
MOJIEKYJI

60

W3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKUE CBOHCTBA

61

XUMHYECKHE CBOMCTBA IIPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OCco0EHHOCTH CBOMCTB MypPaBbUHOM
KHUCIOTEL. MHOr00Opasue KapOOHOBBIX
KHUCIJIOT

63

Oco0eHHOCTH CBOMCTB: HEMpPEACIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKapOOHOBBIX
kuciot. [IpeacraBurenu BbICIINX
KapOOHOBBIX KHCIIOT

64

[ToHATHE O MPOU3BOJHBIX KAPOOHOBBIX
KHCIIOT

65

CriocoObI OTy4eHNs U IPUMEHEHNE
KapOOHOBBIX KHCJIOT

66

CrnoxHble 3(upbl: TOMOJIOTHYECKUH pA,
obmas popmyna, n3oMepHsi 1 HOMEHKJIATypa

67

duznyeckre ¥ XUMUYECKHE CBOWCTBA
3¢upoB

68

Pemenue pacy€THBIX 3a/1a4: IO ypaBHEHHIO
XUMHUYECKOH peaklnu, Ha Ollpe/eIeHue
MOJIEKYJIApPHON (POPMYJIBI OPraHMYECKOrOo
BEILIECTBA

69

[TpakTuueckas pabota Ne 3. Perienue
AKCIEPUMEHTAJBHBIX 33/1a4 10 TEME
"Kap6onoBsie kucyioTel. CinoxHbIe 3pupst” (¢
UCNOIL308aAHUEM 0D0PYO0BAHUS YEHMPA




«Touxka pocmay)

70

Kupsl: cTpoenue, puznyeckue u
XUMUYECKHE CBOMCTBA (THAPOIIH3)

71

OcoOeHHOCTH CBOICTB KHPOB, COJEPKAIINX
OCTaTKHU HEMPENEIbHBIX KUPHBIX KUCIIOT.
Kupsl B npupoje

72

Mpla KaK CONM BBICIIHX KapOOHOBBIX
KHCIIOT, X Morolee nerictue. [lonsarue o
CHUHTeTH4YecKuX Moroumx cpeactsax (CMC)

73

I'eneTnueckas CBSI3b YrieBOJOPOIOB U
KHUCIIOPOACOAEPKAIIUX OPraHUYECKUX
BEILIECTB

74

Pac4érel 10 ypaBHEHHSIM XUMHUYECKUX
peakuuit

75

Cucrematusanudg 1 0000IIEeHE 3HAHUI 1O
TEME

76

OO0m1ast XapaKTEpUCTHUKA YTIIEBOAOB U
KJ1accupUKaIus yrieBogaoB (MOHO-, - U
MOJI CaXapH,ibl)

77

MoHocaxapuabl: pU3N4YECKHE CBOMCTBA U
HaxO0XJEHUE B IPUPOJIE

78

IIpumeHeHue TII0K03bl, €€ 3HAYCHUE B
JKU3HENIEATEIIbBHOCTU OpraHu3Ma

79

Jucaxapuael: caxaposa, MajabTO3a U JIAKTO34.
Haxoxzaenue B npupoae U NpUMEHEHUE
JMCaxapuaoB

80

ITonmucaxapuabl: CTPOCHUE MaKPOMOJIEKY I,
du3nyeckre U XMMHUYECKHUE CBOICTBA,
IIPUMEHEHUE

81

[TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX

82

Pemienne pacueTHbIX 3a/1a4 Ha ONpPEIEIICHUE
JIOJIA BBIXOJ1a ITPOAYKTA PEAKIIMU OT




TCOPETUICCKHU BO3MOXKHOI'O

83

Cucrematusanudg 1 0000IeHe 3HAHUI 1O
pazneny

84

KonTtponsHas pabora o reme
"Kucnopoaconepxaiiye opraHu4ecKue
coeIMHEeHus"

85

AMUHBL: KJaccUpUKaLUs, CTPOEHUE
MoJIeKYJI, o0mas Gpopmyia, uzoMepus,
HOMEHKJIaTypa 1 (U3UYECKHE CBOICTBA

86

XuMu4eckue cBoMcTBa ann(aTuIeCKuX
aMUHOB

87

AHWINH: CTpOEHUE aHUIIMHA, 0COOEHHOCTU
XMMHMUYECKUX CBOMCTB aHWJIMHA

88

CriocoObI OJTy4eHUs U IPUMEHEHUE
annpaTHIECKUX AMHUHOB

89

AMMHOKHUCIIOTHI: HOMEHKJIATypa U H30MEpPUs,
¢dusnueckue cBoiicrBa. OT/IeIbHBIC
NPEICTABUTEIH 0-AMHHOKHCIIOT

90

XuMHUYeCKHEe CBOMCTBA aMHHOKHUCIIOT, UX
OMOJIOTHYCCKOC 3HAUCHNEC aMHUHOKHCIIOT.
CHUHTE3 ¥ TUJIPOJIU3 TTENITHIOB

91

benku kak npupoaHbIe MOJIUMEPHI;
CTPYKTYpBbI O€JIKOB

92

XuMHUYecKue CBOUCTBA OEJIKOB

93

A30Tconep>1<aume TSTCPOUHUKINYICCKUC
COCAMHCHU. HYKJ'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHUC U OMOJIOrHYECKast POJIb

94

[TpakTuueckas pabota Ne 4. Perienue
OKCIEPUMEHTANBHBIX 33/1a4 110 TeMe
"AzoTcoaepxanire opraHu4ecKre
coemmHEHUA" (C UCnoab3068anuem
obopyoosanus yeumpa « Touxa pocmay)




95

[Tpaktuueckas pabota Ne 5. Pemienue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3naBaHue OpraHUYE€CKUX COCTUHEHUN"
(c ucnonvzosanuem 060py008aHUsL yeHmpa
«Touka pocmay)

96

KonTtponpHas pabora o reme
"AzoTcoaepxKaliue OpraHu4ecKre
COEIMHEHHUS"

97

OCHOBHBIE HOHITHS XUMHHU
BBICOKOMOJICKYJIAPHBIX CO€HI/IHGHI/II71 u
MCTOAbI UX CHUHTC3a —IIOJIMMCPpHU3alna U
IIOJIMKOHACH Callv s

98

[Mnactmaccel. Y tunm3anus u nepepadoTka
IJIACTHKA

99

DJ1acTOMEPBI: HATypPaJIbHBIM CHHTETUYECKUE
Kay4dyku. Pesuna

100

BonokHa: HaTypallbHbIEC, HCKYCCTBEHHBIE,
cuHTeTndeckue. IlomMepsl cnenuaibHOro
Ha3Ha4YEeHMs

101

[TpakTrueckas padora Ne 6. Pemenue
AKCIEPUMEHTAJBHBIX 33/1a4 10 TEME
"Pacno3HaBaHue 1jaacTMace B BOJIOKOH" (¢
UCNOIL3068AHUEM 0D0PYO0BAHUS YEHMPA
«Touka pocmay)

102

O06o01IeHre ¥ CHCTEeMaTH3alUs U3y4EHHOTO
Marepuala 1o reMe "'BrICOKOMOIeKY IS pHbIE
coequHeHus"

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

11 KJIACC

‘NQ

‘ Tema ypoka

KoauuyecTBo yacoB

DJIEKTPOHHBIE




n/n

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnyeckue
padoThI

nudposbie
oOpa3oBare/bHbIE

pecypchbl

Atom. CoCcTaB aTOMHBIX siiep. XUMHAYECKAN
aneMmeHT. M30Tomnsl

CrtpoeHnue 371eKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC YUCIIA

Knaccudukanus XuMUIeCKUX JIEMEHTOB (S-,
p-, d-, f-351eMeHTHI)

Pacnipenenenue 3IeKTPOHOB MO ATOMHBIM
opouTaIIM

DneKTpOHHbIE KOHPUTYpAaLIMY ATOMOB
3JIEMEHTOB B OCHOBHOM U BO30YX/1EHHOM
COCTOsSIHHUU

DNeKTpOHHbIE KOHPUTYPALIUU HOHOB.
DJIEKTPOOTPULIATEIIBHOCTh

[Tepuognuecknii 3axkoH u [lepuoanueckas
cucTemMa XMMH4YecKux aaemeHToB /1. U.
MenpeneeBa, CBsI3b C COBPEMEHHOMN TeOpUEn
CTPOEHUSI AaTOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XMUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IIPOCTBIX U CIIOKHBIX BEIIECTB 110 IPYIIIaM U
rnepuoaam

Cucrematnsanus 1 00001IeHIE 3HAHUN 110
TEME

10

Bunnl xumudeckol ¢Ba3u. MexaHU3MBbI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
BonoponHas cBsizb. MexXMOJIEKYISIPHBIE
B3aUMOJIEN CTBUA

11

BaneHTHOCTB ¥ BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CB$I3b 3JIEKTPOHHOU CTPYKTYpPbI
MOJIEKYJI C UX TEOMETPUYECKUM CTPOCHHEM




12

HpeI[CTaBJ'IGHI/ISI O KOMITJICKCHBIX
COCIMHCHUAX: COCTAB U HOMCHKIJIATYpa

13

Bemecta MonekynspHoro u
HEMOJIEKYJIIPHOTO cTpoeHus. Turbl
KPUCTAJUIMUECKUX PELIETOK U CBOWCTBA
BEILIECTB

14

[ToHsiTHE O TUCIIEPCHBIX CHCTEMAX.
[IpencraBieHre 0 KOJUIOMAHBIX PACTBOpAX

15

HcTuHHBIE pacTBOPHI: HACKIIIEHHBIE U
HEHACBIILEHHBIE, PACTBOPUMOCTD.
Kpucramioruapatsl

16

Crioco0ObI BbIpaXeHUsI KOHI[EHTPaLuu
pacTBOpOB

17

Pemenue 3a7a4 ¢ UCIIOIL30BAHUEM ITOHSITUI
"MaccoBas J10J151 pacCTBOPEHHOIO BelecTna",
"MoJIsipHasi KOHIIEHTpaius"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX BELIECTB

19

Cucrematusanusa 1 00001IEHNE 3HAHWI IO
TEME

20

Kontponbshas padota no remam "CtpoeHue
aroMma. [lepuonnueckuit 3aKoH 1
[Tepuoguyeckas cucremMa XUMUYECKUX
anemenToB [[. 1. Menneneesa", "Ctpoenue
BemectBa. MHoroobpasue BemniecTn"

21

Knaccuukanus XuMH4ecKix peakiuii B
HEOPraHWYECKOM ¥ OPraHu4eCKON XUMHH.
3aKOH COXPAaHEHHUS MaCChl BENIECTB; 3aKOH
COXPaHEHMS U IPEBPALLECHUS SHEPIUH NIPU
XMMHMUYECKUX peaKLusix

22

TennoBbie 3P HeKTh XUMHUUECKUX PEAKIIHHA.
Tepmoxumuueckue ypaBHeHHUs

23

Brraucnenus 1o YPaBHCHUAM XUMHUYCCKUX




peaKuHﬁ U TCPMOXUMHUYCCKHUM YPaBHCHUAM

24

CKOpOCTh XUMHUYECKON peaKlyu, e€
3aBUCHUMOCTb OT Pa3JIMYHbIX (PaKTOPOB.
KaTtanu3z n kaTanmzaTopsl

25

['oMOreHHbI€ U F€TEPOreHHbIE PEAKIINH

26

[IpakTueckas padora Ne 1 nmo reme "Bnusnue
Pa3IMYHBIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakuun" (¢ ucnonv3oeanuem
obopyoosanus yeumpa « Touxa pocmay)

27

OOpaTuMble U HEOOpAaTUMBbIE PEAKIIMH.
XUMHYECKOE pPaBHOBECUE

28

[Ipaktueckas padorta Ne 2 no treme "Bnusnue
pa3IuyHbIX (AKTOPOB Ha MOJIOKEHHUE
XMMHYECKOro paBHoBecHus" (¢
UCNOIb308aAHUEM 000PYO0BAHUA YEeHMPA
«Touxa pocmay)

29

DnekTpoauTrueckas quccounanus. CuiabHble
1 ciabbie 2JIeKTponuThl. CTeneHb
JIMCCOLMALINU

30

HNonnoe npoussenenue Boabl. Cpena BOIHBIX
pactBopoB. Bomopoausrii mokazarens (pH)
pacTBopa

31

I'maponus coneil. Peakuuu, MpoTeKaroue B
pacTBOpax 3JIEKTPOIUTOB

32

[Tpaktrueckas padora Ne 3 o Teme
"XuMHU4eCcKHe peaKkiui B pacTBOpax
3NEKTPONHUTOB" (¢ ucnoavzosanuem
obopyoosanus yeumpa « Touxa pocmay)

33

OKHUCIUTETbHO-BOCCTAHOBUTEBLHBIC PEAKIIUU.
Baxnelimme OKUCIUTEIN U BOCCTAHOBUTEIIN

34

MeTton 37eKTPOHHOTO (3J1€KTOHHO-HOHHOT'0)
OanmaHca

35

9J'IeKTp0J'IH3 PACTBOPOB U pACIIaBOB BCIICCTB




36

Pemenne 3aaa4 pa3JIMIYHbBIX TUIIOB

37

Pemenne 3aaa4 pa3JIMIYHBIX TUIIOB

38

Cucrematusanus 1 0000I[eHIE 3HAHUH T10
teme " XuMudeckue peakuuu"

39

KontponbsHas pabota mo Teme "Xumudeckue
peaxun"

40

[Tonoxxenune HemeraiuioB B llepuonnueckon
cUCTEME XUMHUUecKuXx 3yemenTon 1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. DU3NYECKUE CBOMCTBA HEMETAJIIOB

41

AJioTponus HemeTasuioB (Ha mpuMepe
KHCIIOpOAa, cephl, pocdopa u yriaeposa)

42

Bonopon: monyuenue, puzndeckue u
XUMHUYECKUE CBOMCTBA. [ mapubl

43

["aytoreHpl: HaxXOXKJIEHUE B IPUPOJIE, CITOCOOBI
MOJIy4CHHS, PU3HUCCKHE K XUMUYCCKHE
CBOICTBa

44

lManorenoBonopoabl. Baxueimmue
KHCIIOPOACOEPKAIINE COCANHEHNS
rajoreHoB

45

JIaGopaTopHBbIE U MPOMBILUIEHHBIE CITOCOOBI
nojryyeHus rajgoreHon. [Ipumenenne
raJIor€HOB U UX COEIMHEHUI

46

[Tpaktuueckas padota Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 33/1a4 10 TEME
"T"anorensr" (¢ ucnonvzosanuem
obopyoosanus yeumpa « Touxa pocmay)

47

Kucnopoz: nabopaTopHblie U IPOMBILIIEHHbIE
CrocoObI MOTy4YeHUs, Pru3nuecKue u
xuMuueckue cporctBa. O30H. [Ipumenenue
KHCJI0pOoJa M 030Ha

48

OKcHUabl ¥ TEPOKCUIBI




49

Pemenne 3aaa4 pa3JIMIYHbIX TUIIOB

50

Cepa: HaxOXAeHUE B IPUPOE, CIIOCOOBI
HOJ'Iy‘IeHI/Iﬂ, (bHSI/I'—IGCKI/Ie U XUMHUYCCKHUEC
CBOIICTBa

51

CepoBonopo, cyib(usl

52

Kucnoponconepxaiiye COeTUHEHHS CEPBI.
OcoOEHHOCTH CBONCTB CEPHOI KUCIIOTBI

53

[IpakTueckas padorta Ne 5. Pemenue
SKCIEPUMEHTaIbHBIX 3a1a4 1o Teme "Cepa u
eé coequHeHUA" (¢ ucnonbzo8anuem
obopyoosanus yeumpa « Touxa pocmay)

54

A3OT: HaxXOXJI€HUE B IPUPOE, CIOCOOBI
noJty4eHusi, GU3NUECKHEe U XUMUIECKHE
CBOMCTBa. AMMMAK, HUTPUJIbI

55

Kucnopoaconepxxaniue coequHeHus a3oTa.
Oco0EHHOCTH CBOMCTB a30THOU KUCIIOTHI

56

IIpumeHeHrEe a30Ta U €ro COEAUHEHUN.
A30THBIE Y100OpEeHUs

57

dochop: HaXOXKAEHUE B IPHUPOJE, CIIOCOOBI
MOTY4eHUs!, PU3MUECKUE U XUMUIECKUE
coiictBa. Pocuasl u hochun

58

Oxkcunsl dpocdopa, pochopconepxamue
kucinoTel. Conu GochopHOM KHCIOTHI

59

[Tpumenenue gochopa u ero coenMHEHUH.
dochopubie ynoOpeHus

60

[Ipaktrueckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a/a4 1Mo TeMe "A30T 1
¢dochop u ux coenunenus” (c
UCNONBL308AHUEM 0O0PYO0BAHUSA YEHMPA
«Touka pocmay)

61

VYraepon: HaxoX/JIeHUE B IPUPOJE,
aJIOTPOIHbIe MoAu(UKaINK; PU3nuecKkue u
XMMHYECKHE CBOWCTBA, MPUMEHEHHUE




Oxkcun yraepona(Il), okcup yrinepoma(IV),

62 i 0 0
yrojbHasi KUCJIOTa U €€ COH

63 Pemenue 3a1a4 pa3IMyHbIX TUIIOB 0 0
KpeMHuii: HaxX 0k JICHHE B TIPUPOIE, CITIOCOOBI

64 nosydeHusi, pU3ndeckre U XUMHUECKHe 0 0
CBOWCTBA

65 Oxcua kpemuusA(1V), kpemHueBas kuciora, 0 0
CHJIUKATBI

66 [IpumeHeHne KpEMHHUS U €0 COCIUHEHUM. 0 0
Crekio, ero mojy4eHue, BUAbl CTEKIIa

67 Pemienue 3a1au pa3idyHbIX TUIIOB 0 0
CucremaTtu3anus u 060011eHNEe 3HAHUH IO

68 " " 0 0
teme "Hemeranbl

69 KonTtponwsnas pabora o teme "HemeTammsr" 1 0

70 Amnanu3s pe3ynbTaToB KOHTPOJIHOM paboThl, 0 0
KOppeKIus OIUO0K
ITonoxenue merasioB B [leproandeckoit

71 CHUCTEME XUMHYECKUX YJIEMEHTOB. 0 0
Oco0eHHOCTH CTPOCHHUS ATIEKTPOHHBIX
000JIOYEK aTOMOB METAJLJIOB

7 OO0muue Gu3nvecKkue cBOWCTBA METAIIIOB. 0 0
[IpuMeHeHne MeTaJUIOB B OBITY M TEXHHKE

73 Crnassl MetasuioB. Koppo3ust meTaiiioB 0 0

74 Pemienue 3a1au pa3inyHbIX TUIIOB 0 0
DNEKTPOXUMUYECKUM psill HANIPSHKEHU I

75 MeTasuioB. O01mue crocoObl OJTydeHHS 0 0
METaJJIOB
OO0mras xapakTepucTuKa MeTanoB [A-rpymmbl
Ilepruoanyeckoil cucTEMbl XUMUYECKUX

76 aneMeHToB. HaTpuii n xanuii: nmonydeHue, 0 0

¢busnyeckne 1 XMMHUYECKHEe CBOICTBA,
IIPUMEHEHUE IPOCTHIX BEIIECTB U UX




COETMHEHUN

77

O6mas xapaktepucTtrka MmetamioB [1A-
rpynnsl [lepuonnueckoii cucteMsl
XUMHUYECKUX dJIEMEHTOB. Maruuii M KajabIui:
nonydeHue, pusndeckue u XuMU4Ieckne
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HX COCTUHEHUN

78

XKécTtkocTh BOAIBI M CIIOCOOBI €€ yCTpaHEHUs

79

AIOMUHMIL: TOTydeHne, Gu3nyecKue u
XMMHYECKHE CBOWCTBA, MPUMEHEHHUE

80

AmdoTepHbIe CBOWCTBA OKCHIA U THAPOKCH]IA
AITFOMUHUS, THIPOKCOKOMIIJIEKCHI A TFOMUHUSA,
UX MPUMECHCHHE

81

Pemenne 3aaa4 pa3JIMIYHBIX TUIIOB

82

[Ipaktuueckas padorta Ne 7. Pemenue
SKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"Mertaisl ri1aBHbIX noarpymnm” (¢
UCNOIb308AHUEM 000PYO0BAHUA YEeHMPA
«Touka pocmay)

83

OO6mrast XapaKTeprCTHKA METAJIJIOB ITOOOYHBIX
noarpyni (b-rpynm) [lepuonnueckoit
CHCTEMbI XUMUYECKHUX DJIEMEHTOB

84

du3znyecKkre U XUMUYEeCKHUE CBOMCTBA Xpoma 1
€ro COGHHHCHHﬁ, UX ITPUMCHCHUC

85

BaxHeiime coenMHeHUs MapraHiia.
[Tepmanranat kKanus, €ro OKMCIUTEIIbHBIC
CBOMCTBA

86

duznyuecKre U XUMUYECKUE CBOMCTBA Kelle3a
U ero coequHeHuil. [lonydenrue u npuMeHeHue
CIIaBOB JKeJie3a

87

dusnyeckne 1 XUMHYECKUE CBOMCTBA MEIU U
€€ COEIMHEHUM, UX IPUMEHEHU €

88

dusznueckre U XUMHYECKHE CBOMCTBA IOHWHKa 1




€ro COCIMHEHU I, UX ITPUMEH CHHE.
' IpOKCOKOMIIIIEKCHI ITMHKA

[Ipaktueckas padorta Ne 8. Perenue
OKCIICPUMCHTAJIbHBIX 3aaa4 110 TEME

89 "MeTansl T0OOOYHBIX moArpymm” (¢ 1
UCNONbL3068AHUEM 000PYO0BAHU YeHmPA
«Touxa pocmay)

90 Pemenue 3a1a4 pa3JIM4YHbIX TUIIOB 0

91 O6o0011eHne U cucTeMaTU3alys U3y4eHHOTro 0
Martepuana o teme "Merasibl"

92 KonTtponbsHas padota no reme "MeTtamibr" 0

93 Amnanu3s pe3ynbTaToB KOHTPOJILHON padoThl, 0
KOppeKLus OIUO0K
Posb XxuMuu B 00€CIICYCHUH YCTONYMBOTO

94 pa3BuTHs YyenoBedecTBa. [IoHsATHE O HAyUHBIX 0
METOJIaX UCCJIeI0BaHMsl BEILIECTB
Hayunble mpyHIIMIIBI OpraHu3anuu

95 XMUMHUYECKOT0 MPOU3BO/ICTBA. 0
[IpombliIeHHbIE CTOCOOBI MOTy4eHUS
BA)KHEHIIINX BEIIECTB

96 XUMHUECKOe 3arps3HeHNe OKpY Karolei 0
Cpelbl M €ro MOCIeACTBUS

97 XuMHs U 310pOBbE YeJIOoBeKa. JIekapCcTBEHHBIE 0
cpencTBa

08 Xumus nuiu. Poins xumuu B o0ecriedyeHnu 0
nuIIeBoi 6€301aCHOCTH

99 Kocmernueckue u mapdromepHbie cpencTsa. 0
briToBas xumust
Xumusi B cTpouTeIbCcTBE. BaxkHeilme

100 CTPOUTEIIbHBIE U KOHCTPYKLIUOHHBIE 0
MaTepuabl

101 XuMHS B CeJIbCKOM X03stiicTBe. OpraHuyeckue 0




1 MUHepaJbHbIE Y00peHHUs

102

Cucrematusanusa 1 00001IEHNE 3HAHWI IO
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumus, 10 xnacce/ Epemun B.B., Kyzemenko H.E., Tepenun B.U., lpo3nos A.A., JIyaun
B.B.; mon penakuueit Jlyauna B.B., O01ecTBoO ¢ OrpaHU4YeHHOR OTBETCTBEHHOCTHIO
«IPODAy; Aknoneproe odmectBo «M3aatenbcTBo «IIpocBerieHue

» Xumusi, 11 xmacce/ Epemun B.B., Kyzsmenko H.E., [Ipo3noB A.A., Jlyaun B.B.; nox
penakmueit Jlynuna B.B., O01iecTBO ¢ orpaHU4eHHONM OTBETCTBEHHOCTHIO «JJPODAY;
AxunonepHoe o61mectBo «M3narenscto «IlpocBemenue

METOJAUYECKHUE MATEPUAJIBI IJI51 YUUTEJIA
https://edsoo.ru/wp-content/uploads/2023/08/

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. ®enepanbHbIi HEHTP UHPOPMAITMOHHO-00PA30BATEIHHBIX

pecypcoB — http://fcior.edu.ru

2. bubmmoteka mudpoBoro oopazoBaTeILHOr0 KOHTEHTa https://urok.apkpro.ru/

3. EnuHas koJuieKnus UG POBBIX 00pa30BaTEIbHBIX PECYPCOB —
http://school-collection.edu.ru

4. ®epaepalbHbII UHCTUTYT MEJArOTHYECKUX U3MepeHuit — http://www.fipi.ru

5. ®enepanbHBIN HEHTP UHGOPMAITMOHHO-00pa30BaTENbHBIX pecypcoB - http://eor.edu.ru

6. Tloptan «DnekTpoHHBIE 00pa3oBaTeNbHBIE pecypch» - http://eorhelp.ru

7. Tlopran Ilpe3uaentckoit Oudmuorexu — http://www.prlib.ru
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