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I[osicHuTe IbHAS 3aNIMCKA.

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpeAHEro o0miero o0pa3oBaHMs pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yibrataM OCBOoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpearero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHOM crangapre COO, ¢ yuérom Konuenmum mnpernopaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®eneparum,
peaNM3yIOIIMX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAaMMBbI, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTOo oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peanu3yeMoe B YCIOBHUSAX JU(PPEpEeHIMPOBAHHOTO, MNPOPMILHOTO OOyuYeHHs, TPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOMUMYIO Ul aJaNnTallid MX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHS B OpraHU3alMsx Mpo(ecCHOHAIBLHOrO 00pa3oBaHHUs, B
KOTOPBIX XUMHSI SIBJISIETCSL OTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB 00yUeHUs U TPEOOBaHUMN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAECTENICTBOM TOMY SIBJISIOTCS CJICAYIOIIHUE BBITOJHIEMbIC
POrpaMMOii 0 XUMUHU (YHKITUH:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH oOecreynBaeT MOJyYeHUE
MPEJICTAaBICHUS O LIEJsIX, COJIep)KaHWHU, oOmeil cTpaTterud OOy4YeHHsl, BOCIIUTAHUS U
pa3BUTHS OOy4aIOUIMXCS CPEACTBAMM IPeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOLIA, KOTOpast peayCMaTpUBAET onpeJieTIeHuE:
MPUHIIMIIOB  CTPYKTYPHUPOBAHHUS UM  TOCIEJOBATEIBHOCTH HU3y4YeHUsS y4eOHOTO
Marepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEePUCTHK; MOAXOAOB K
(GbOpMHUPOBAHUIO COAEPKATETLHON OCHOBBI KOHTPOJII U OIIEHKH OO0pa30BaTeIbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTaluu B (QopMe €IUHOIO
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asnist yrinyOIE€HHOTO U3YUEHUS XUMHUH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/epKaHKE, 00s13aTeNbHOE ISl U3YUYEHUS
B paMKax OTAENbHBIX mOpoduiel, TpeaycMaTpuUBaeT  pacOpeleieHne |
CTPYKTYpUPOBAaHHE €ro MO KjIaccaM, OCHOBHBIM COJEpKATEeNbHBIM JTUHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro JJIsi U3y4eHUs
OTJIETIbHBIX TEM;

e [MpeasaraeT MPUMEPHYIO TMOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
Y4E€TOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieledl Hu 3aJady H3ydyeHus ImpeaMera Ha
yrayOlI€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
obmero oOpa3oBaHUs, COJAEPIKATEILHON XapaKTePUCTUKHU TUTAHUPYEMBIX PE3YJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MPOTrpaMMBbl CpeAHEro oduiero oOpa3oBaHUS
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(JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUH OOYYaloOmIErocsi IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero obOpaszoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO Mpoduisi 0O0ydIeHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIHEAYIOLUIUM OSTaloM MOJyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHUE TMpeAMeTa «XUMUS» OpPHUEHTHPOBAHO TNPEUMYIIECTBEHHO Ha paclIMpeHue u
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYEHUS
XUMHYECKOT0 00pa30BaHus B OpraHu3alusix mpodeccruonanbHoro oopaszosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIUTAHUS U COLIMAJILHOTO Pa3BUTHsI 00yUarOIUXCs,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOMIUX  MEXIUCHUTIITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsitomiuMu  nipeMeTa «XUMHS» Ha YPOBHE YIIyOJIEHHOIO H3Y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojioxeHuss @PI'OC COO o pazanuusx 6a30Boro u
yray0nEHHOrO ypOBHEN U3yUeHUS MpPEaMETa.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAaHUHM IOJIy4aeT ONPENEIIEHHOE TEOPETHUECKOE
JIOTIOJIHEHHE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa obecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKMX DJIEMEHTax |
CBOWCTBaX MX COECJMHEHUH HA OCHOBE PACIIMPEHUS U YIIIyOJeHMs MPEJCTABICHUNA O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoguieckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJIEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOUKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN Npu e€ oOpa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKH 3pEHUs MexaHu3MoB e€ oOpa3zoBaHus. M3ydeHwe THUMOB peakuil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN



CITOCOOHOCTH COEIUHEHUN yJIEIsIeTCsl 0c000€ BHUMAaHHUE BOMPOcaM 00 3JIEKTPOHHBIX A dekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEepKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHUH K 00Iel cucTeMe MpeIMeTHbIX 3HaHUN) OKa3bIBalOT BIUSHUE CMEXKHBIC
npenMeTsl. Tak, Hampumep, B COJACPKAHHH TMPEAMETa I KIACCOB XHMHUKO-(DH3MYECKOro
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHThI Y4eOHOTO MaTrepuaia 1mo oomei XuMHuu.
[Ipy u3yueHum mpenMera B JaHHOM CcIy4yae akLEHT OylIeT ciejlaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonekynsipHast Teopus B (HU3WKE), 3aKOHBI COXPAHEHUS MAacChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMHKH, HIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U APYTOE.
B 10 e Bpems B cofep:kaHuU MpeaIMeTa Ui KJIacCOB XUMHUKO-OHOIOrHUecKOro nmpodus
OoJbIIMKA yAETbHBIN Bec OylIeT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB JIJIs1 60siee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KIETKH KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOWM BXOIAT, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OCJKH, YTJIeBOMAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaB€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3YYEHUS CYIIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIEBAPECHUSI.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUHM U3yueHUe mpeameTa
«Xumus» Ha YrayOn€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Y4eOHBIMU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0mactell «EcTeCTBEHHO-HAYUHBIC TPEIMETHIY,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.
[Tpu uzyyenun yuyeOHOro mpeamera «XHUMHs» Ha YrIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeid
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATEIPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PemieHue 3Toil 3aiaun Ha yriayOJIE€HHOM YpOBHE M3y4YeHUS
peaMeTa mpeArnoaraeT peajn3auio TakuX ene, Kax:
e (opmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
¥ TI0O3HABAEMOCTH SIBIEHUH TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Bemymel posm B 00ECIeYeHUH yCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA: B PEIICHUU
npoOJeM SKOJIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloB, HOBBIX HCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHNH parroHaIbHOTO MPUPOJIOTIOIH30BAHUS, B dbopmMupoBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYpHI YeJIOBEKa, a TAK)KE IKOJIOTUIECKA 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0pPOBBIO M IIPHPOTHON CpPEJIe;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XUMHUUYECKOH COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHITHHA, 3aKOHOB H
TEOpUN XWMHUHU, COBPEMEHHBIX IPEACTABICHUI O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYCCKHX W KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYICCKUX
peaKIuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpAX M JAHUCIEPCHBIX CHCTEMaX, 00 00mmx
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (dopMupoBaHHe Yy OOYYAIOUIMXCS OCO3HAHHOTO ITOHWMaHHUS BOCTPEOOBAaHHOCTH

CHUCTEMHBIX XHMHUYECKHUX 3HAHMU I OOBSICHEHHS KITFOUEBBIX uaen u Hp06J'IeM
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COBPEMEHHOM XUMMH, A1 OOBACHEHHMs M HPOTHO3ZUPOBAHMS SBICHHH, MMEIOIIUX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO peEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30I1aCHOCTH MOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON J1EATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJACTBOM, MHCIIOJIb30BaHMEM U IepepaboTKON
BELIECTB;

yri1yOjieHHe NpEeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B NPAKTHUYECKOH JACATEIBHOCTH H
IIOBCEIHEBHOM JKHA3HH.

B 1uane peanuzamuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUs» Ha
yri1yOJa€HHOM YpPOBHE 0COOYIO aKTyaabHOCTh IPUOOPETAIOT TAKHE LIENIU U 3a]1a4H, KakK:

BOCIIMUTaHUE YOEKIEHHOCTH B I103HABAEMOCTHU SIBJICHUH NPUPOJBI, YBAKEHUS K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALIMUA K OOYYEHHUIO U MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJNIO H
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJlbHBIX W TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMoO0pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCIICUITHON
npodecCHOHaNbHOM U OOLIECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO MPHUPOAOIOJIB30BAHUS, PA3BUTUE
HKOJIOTMYECKON  KYJIbTYpbl, NpPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TIONE3HON
DKOJIOTUYECKOH JESATENBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero odpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 yvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



Conepsxkanue yueOHOro nmpeamera.

10 kimacc. OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKUX COEIUHEHMII.

DNEKTPOHHOE CTPOEHHE aroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKasl CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBaJICHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIN). THUIbI epeKkphIBaHMUsI aTOMHBIX opOuTaneil, 6- u
n-cBsi3u. OnuHapHas, NBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIax
opranuveckux BemecTs. I[loHsTHEe 0 cBOOOAHOM panuKaie, Hykjaeo(puie u IeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUE€HUE TEOPUU CTPOCHUSI OPTaHUYECKUX COEIUHEHUH.
Monekynsapusie U CTpyKTypHble (opmyibl. CTpykTypHble (DOpPMYJbl pa3lIUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MOJNEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccudukanuyu opranndeckux BemiecTs. [lousTue o GyHKIMOHATBLHON
rpynne. 'omosnorus. ['omonoruueckue psaael. Cuctemaruyeckas HOMEHKIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OT/ICIBHBIX MPEACTABHTEIICH.

OcobOennoct W KinaccuuKalus  opraHudyeckux  peakiuil.  OKuUCIHTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIICHUE C
oOpa3LamMu OpraHM4ecKuX BELIECTB M MaTepUallaMU Ha UX OCHOBE, OIBITHI O IPEBPAIICHUIO
OpPraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOPEHUE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOuiast popmyria, HOMEHKJIATypa U U30MEpPHSL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -TMOPHIM3AIMNSA aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: pEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
IUKIU3alluy, THPOJU3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mIast popMyina, HOMEHKIAaTypa U u3zoMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMogoruyeckuil psisi ankeHoB, oomas GpopMmyiia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYT AJKEHOB, SP’-THOPHIM3aIMs aTOMHBIX opOuTaneif
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMepus. Ouznueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKIUM IPUCOCAVHEHMS, 3aMEUICHHUS B -
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U IPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kkymyauposanuvie). OCOOEHHOCTH  DICKTPOHHOTO CTPOCHUSI M XMMHUYECKUX  CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIUX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEeHHBIE peakiMM Ha TPOHHYH CBs3b. CrocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha NMpPUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. IlonyrHeie HedTsHbIE ra3el. Hedth u e€ nmpoucxoxaenue. KameHHbIH
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOEHUE TaJIOTCHIPOU3BOJHBIX YIJIEBOJOPOJIOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO  pacTBopa MmIEnouyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX MPEBPALlEHUN: H3ydeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApyXeHHE YIiepo/ia U BOJOpPOJa B OpPraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IjjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYJ
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YITIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
duznyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHUPTOB. BoaoponaHbie CBsI3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJAa HAa OpraHU3M YeJOBEKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKkUMM 3aMELICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPTraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE albJerusioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCHOT. M3omepust m HoMeHKiarypa. Du3nveckue CBOICTBa OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOU KUCIOTHI. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTHYECKMX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCITIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraButenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHYECKUE CBOIMCTBA: THAPOJIN3 B KUCIION U IIETOYHOU cpeie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OOmass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CHUPTOBBIX U  aNbJErMJAHONW TpPYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxaeHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, TOTydeHHe 3PUpoB 1eTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aMMOJAEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakus rimmnepuna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3(upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmiast ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pu3ndeckue cBOHCTBA. XMMHUYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MolleKyie aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenkmarypa u  uszomepus. OThenbHbIE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, anaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
MENTHIOB.

benku kak mpupoaHsle monumepsl. [lepBuyHasi, BTOpUYHAsh M TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIe, IeHATypalusl OeKOB MpU HarpeBaHWM, L[BETHBIE pEaKlUN Ha OCJIKH, pelIeHHe
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEPU3aIIis U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHabl. [Inactmaccel (mosnmaTUIIEH, MIOJIMIIPOTINJIEH,
HOJMBUHUIIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIMETaKpUIaT, NOJMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbpHbIE (XJIONOK, LIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).
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DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
oOpa3liaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIIMNX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJy4YeHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, Tak U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKanus, HaOIIOJeHHE, HU3MEpPEHUe, SKCIEPUMEHT, MOIEb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, SKocuctema, o6uochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 knacc. O0mas 1 HeOpraHU4ecKasi XUMHs.

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYEeCKUH aneMeHT. M3oronsl. CTpoeHNe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCJIA. ODHEPreTHYECKHE YpPOBHHM M MOJYpPOBHH. ATOMHbIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AJIEKTPOHOB 110 ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(QUIypalud aTOMOB »3JIEMEHTOB
NEpBOr0O—4EeTBEPTOrO IMEPHOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JEKTPOHHBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMuYeckux saeMeHToB [I.I.
MenneneeBa. CBsA3b NEPUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHYECKHX
AIIEMEHTOB C COBPEMEHHOW TEOpHEH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB
XUMHUUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyNIaM U
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMuyeckas cBsi3b. Buabl XMMUYECKOW CBSI3U: KOBAJIECHTHAs, MOHHAs, METaJNINYeCKas.
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBSA3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEprus
U [uHa cBsa3u. [lonsgpHOCTh, HaNpaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU cBsi3U. KpaTHble
cBs3u. BogopoaHas cBsi3b. MeXMONIEKYISIpHBIE B3aUMOACHCTBUS.
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BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTelb, JIMraHAbl. 3HAu€HUE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CrocoObl BBIPKEHUSI KOHLIEHTPAIMM PAcTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. |pHUBHAIIbHBIC Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakusix. TernoBbie 3G (HeKTsl XUMUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKTOphI, BIMSIOLIME HA IOJOKEHUE XUMHUYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTnueckas auccouuanus. CuibHble U ciabble  2eKTpoiuThl. CTeneHb
auccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHasl, LIejIo4YHas. BogopoaHslii
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO] 3NIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHHe Cpelbl PACcCTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MenneneeBa M OCOOCHHOCTH CTpOEHHS HX aromoB. (Dusnueckue CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapubl. TOTUIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHH.
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Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
Ou3nyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga W o030HAa. OKCHABI U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxcua cepol(1V), oxcun ceprui(VI). Ceprucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpUAbL. OKcuabl a3oTa. A30THCTas U a30THAs KUCIOTHI M HMX COJIM.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, ¢ochopHas kuciaora u e€ Couu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcua yriepona(lV), yrompHas kucinota u €€ coiu. AKTUBUPOBAHHBINA YTOJib, aJcOpOIus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHHUsI U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000J0YeK aTOMOB MeTalioB. O0iue pu3nyecKkue cBOMCTBAa METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOppo3un
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB |A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoid cuCTEMBI XUMUYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJNIOMHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnmn (b-rpynm) Ilepuoauueckoit
CUCTEMBI XHUMHUYECKUX JICMEHTOB.

Ou3nyecKkue U XMMHUECKHUE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U TUIPOKCUIIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u auUXpoMarhbl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEbHBIE CBOWCTBA.
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DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coequHeHnil. [lonydeHre u npuMeHeHUe
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB M X NPEBpPALCHUM: HU3YUCHHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BUJICOMATEPHUAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHue SKCIIEPUMEHTANBHBIX 3aJa4 N0 TemaM «l ajoreHsn»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAay4yHOTO uccieaoBaHus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arps3HEHHE OKPYKArolleld Cpeasl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Ponb xumuu B obecriedyeHnn
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTEPHAIbI (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérer: maccel BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMu, €cld OJHO M3 BEIIECTB JaHO B BUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MOHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBSA3€H MpH U3yYEeHUH OO0IIeld U HEOPraHUYEeCKOH XMMHHU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.
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OO0mre ecTeCTBEHHO-HAyYHbIC TOHSATHS: SBJICHHE, HAy4dHbIH (DakT, TruUmoresza, TEopus,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YPOBEHb, BEIICCTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKICHHOBBIC KHCIIOTHI, (PEpPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SHUCTBEHHOE IPOM3BOJICTBO, THINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYECKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.
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I[lnanupyemble pe3yabTaThbl OCBOEHHUSI MNPOrpaMMbl MO XUMHH Ha
yriy0JieHHOM ypPOBHe CpeHero o01ero oopa3oBaHmsi.

JIM4HOCTHBIE pe3y/IbTaThl.

B cooTBeTcCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JWYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUC POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH M CAMOOIPENENIEHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMuyHOCTHBIE Pe3ybTAaThl OCBOCHUS NpenMeTa «XUMUS» OTPaxaroT cPOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTIO3HABATEIHLHON M MPAKTHUECKON JEATEIILHOCTH 00YUJaAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMKCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPU CO3JaHUM YUEOHBIX IPOEKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMHU;

yYBa)KE€HHUsI K MpoOllecCy TBOpYECTBAa B 00JACTH TEOPUU U MPAKTHUECKOTO MPUIIOKEHHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOINOTJIMBBIX KCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHMBOB B IIOJIYyUYEHHUM M TOCIEAYIOIIEM aHau3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSICh HAa MOpaIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IIOBEJAECHHE W IOCTYIKHM CBOMX TOBApUINEH C MO3ULIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUIA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHUMaHM LEHHOCTeH 310poBOro M Oe3omacHoro ofpas3a XKHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
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coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JESATEIbHOCTH;

MOHUMAHUS IIEHHOCTU TMPaBWJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO ©€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBLCKOW JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TpPaeKTOpHUH OOpa3oBaHUS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00Pa3HOI0 OTHOIICHHS K MPUPOJIE KaK MCTOUHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIbITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO pa3BUTUS HAyKd U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHHH II00ATBHBIX MTPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHMMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS
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aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIIUMX B HEM H3MEHEHUH,
YMEHHsI Ie71aTh 000CHOBaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pelIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

WHTEpeca K MO3HAHUIO, HCCIIEIOBATEIBCKON eI TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHMIO M CcaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pPa3IUuHBIX chepax mpodecCHOHaATBHOU
JESTSIILHOCTH.

MertanpeameTHblie pe3yJibTaThl.

MetanpeameTHble pe3yibTaThl OCBOSHHUS MPOTPAMMBI [0 XUMHH HA YPOBHE CPEIHETrO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMBIC M1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHUE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

yVHHUBEpcajibHble  y4yeOHble  JelcTBUs  (MO3HaBaTejbHbIE,  KOMMYHUKATHUBHEIE,
perynatuBHble), oOecneunBatomyie (GopmupoBaHue (QYHKIMOHATBHOH TPaAaMOTHOCTH U
COIMAITLHOM KOMITETECHITH 00YJYarOIIHXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUITMHAPHEIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIE ACHCTBHS B IO3HABATEILHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
M03HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHUS

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABJICHHBIMU IIEJISIMH;

UCIONIb30BaTh TpPHU OCBOCHMM 3HAHUNW MPHEMBI JIOTMUECKOTO MBIIUICHUS: BBIIEIATH
XapaKTepHbIC TPU3HAKU TOHSATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBIICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHiA;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PAacCMATPUBACMBIX SIBICHHUSIX, (OPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh B TPOIECCE MO3HAHUS HCIONIb3yeMble B XMMHUH CHMBOJIMUYECKUE (3HAKOBBIC)
MOJIEJTH, TPEOOPa30BBIBATH MOJICITHHBIC TIPEICTABICHUS — XUMUYCCKUH 3HAK (CHMBOJI) 2JICMCHTA,
XuMudeckas (opMylia, YpaBHCHHE XHMHUYECKOM pEaKIuu — TPU PEIIeHUH YIeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3334, IPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEICTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEAKIIUH.
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2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUECKUX PEaKLU;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE |
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIAa/IETh HAaBBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUSA M IHPOBEACHMS YUECHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB I1O3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
JaUTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHaJM3UpOBaTh HMH(OPMAIMIO PA3IMYHBIX BUAOB U (OpM MpencTaBICHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM Ui BBITOJIHEHHSI yUeOHbIX 3aau ONpeeIEHHOIO THIIA,;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMaLMel: NPUMEHATh MEXIpeAMETHble ((U3MUecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIIHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYXk/1aeMON TEMbI B XOJI€ TUAJIOTa U/UITH TUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIaTh C MPE3EHTalMeN Pe3yabTaTOB IMO3HABATEIbLHON JI€ATENbHOCTH, MOTYYEHHbIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBIIIOJIHEHUHM XUMHYECKOIO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BELIECTB,
peanu3anuy y4eOHOro MpoekTa, u (hopMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXJIeHUSI 1 0OMEHA MHEHUSIMH.
PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYILECTBIATh CBOKO IO3HABATEIBHYIO JIE€ATEIBHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alropuT™M JA€UCTBUN NMPH BHIOJHEHUHM Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLIUSAX;

OCYILECTBIIATh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

IIpenmeTHble pe3yJibTaThl.
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[TpenmeTrHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHUHU Ha yrilyOJEHHOM YpPOBHE Ha
YPOBHE CpeIHEro OoOLIEero 0O0pa3oBaHMs BKIIOYAIOT crienuUYecKue A y4eOHOro Mmpeamera
«X¥UMHUs» HaydyHbIE 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUU U
IpeoOpa30BaHUIO 3HAHUM, BUABI IEATEIBHOCTHU 110 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUM B PA3JIMYHBIX Y4YEOHBIX CUTYyalUsX, & TakXKe B pPEalbHbIX JKU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C XMMHUEH. B mporpamme nmo XMMHHU NpPEAMETHBIE PE3YJIbTAThl IPEICTABIECHBI 110
roJiaM U3y4eHusl.

10 KJIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsD OTPAKAIOT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MeCTEe W 3HAYCHUHM OPraHMYECKOW XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POoJH B 00EeCIeYeHUN YCTONYMBOIO pa3BUTHsI YEJIOBEUECTBA B
pelIeHrur MpoOIeM KOJOTUYECKOM, PHEPreTUYecKol M MHUIIEBOM O€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICUECHUU
PaIMOHATILHOTO TIPHPOIOTIONB30BaHUs, B (DOPMHUPOBAHHH MHUPOBO33PEHUS M OOIICH KYIbTYPHI
YeloBeKa, a TakKKe DSKOJOTHYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3JI0pOBBIO U
MIPUPOJTHON cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
MOHATHA — XHUMHYECKHIH BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0007104YKa aTroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHUS aToMa, THUOpUIM3alUs aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA OOBEM, YIJIEPOJHBIM CKEJIET,
(byHKIMOHANBHAS TPYIA, paauKai, CTPYKTYpHbIE (opMyisl (pa3BEpPHYTHIE, COKpaUIEHHBIE,
CKEJICTHbBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEpbI, TOMOJOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U a30TCOAEpKAIUE
OpraHWYECKHE COECAMHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COCIMHEHUS; TEOpUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MeHneneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS SHEPrUM NpPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH, MHPOBO33PEHUECKHE 3HAHHU, JEXKAalllue B OCHOBE MOHMMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTH XUMHYECKMX SIBIIGHUM, TPEJACTABICHUS O MeEXaHUu3Max
XUMHUYECKUX  PEaKIUd, TEPMOJMHAMUYECKHMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aUMHOM BJIHMSHHH aTOMOB U TPYII aTOMOB B MOJeKylaxX (MHIYKTHBHBIA U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dbakronoruueckue cBeqeHUs O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTUYECKOW JIEATETbHOCTH 4YeJIOBeKAa, OOIIMX HAyYHBIX TMPUHIUNAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METAHOIA, TEPEePadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTepHbIC MPU3HAKU OHATUN, YCTaHABIUBATh
WX B3aHMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS MPH ONMKMCAHUU COCTABa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH:

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYJ OPraHNYECKUX BEIECTB;

COCTABJISITh ypPaBHEHUS XUMHUYECKMX PEaKIUd ¢  PaCKphIBaTh HMX  CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIIMH  MOCPEJACTBOM  COCTABJIEHHUS  AJIEKTPOHHOIO
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OamaHca ITHX peakUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX MOJHBIX U
COKpaIICHHBIX HOHHBIX YPAaBHECHMIA;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMU  HX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAJIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB IO MX COCTaBY M CTPOEHUIO K ONpPEEIIEHHOMY KJIACCY/TPYIIe COeTMHEHHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BaHUS
JUIs  OTAENbHBIX MPEICTaBUTENEH OPraHUYeCKUX BEIIECTB (ITWJICH, AalleTUIEH, TOJIyOl,
[JIMUEPUH, STWIECHIJIUKOIb, (QeHos, (opMalbleruj, aueTaabAeruj, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAasl, NAJIbMHTHUHOBAs KHUCJIOTHI, IJIMLUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

Cc(OPMHPOBAHHOCTE YMEHHS ONPEHEIATh BHUJA XUMHUECKOW CBS3M B OPraHMYECKUX
COEMHEHUX (KOBaJICHTHAs! M UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepuU30BaTb COCTaB, CTpPOEHHE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AQJIKa/JIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIMPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOA0OB (MOHO-, TU- U MOJIMCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILUX
XUMHYECKHX PEAKIUi ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (hopMyI;

c(OPMHPOBAHHOCTh YMEHHUS NOATBEP)KJaThb Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEIMHEHMH OT KPaTHOCTH U THIIA
KOBAJICHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepPU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM MW MPAKTUYECKOE NPUMEHEHHUE
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJax
MO3HAHUSI — HaONIO/IEHUH, W3MEpPEHUH, MOJEIMPOBAHUHU, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
JEeSTEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHME, OOOOLICHHE, CHUCTEeMaTH3alUI0, BBISIBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(OPMHPOBAHHOCTb YMEHUH: BBISBIATH B3aUMOCBS3b XMMUYECKUX 3HAHUN C MOHATHIMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB s Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepuaibHOrO €AMHCTBA MHUpPA, UCIOJIH30BaTh CHCTEMHbIE 3HAHMS IO
OpraHUYECcKON XMMHUU AJisi OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUI, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmylraMm u
YPaBHEHUSM XHMHUYECKUX DPEAKIHMH C MCHOJb30BaHUEM (DU3MUECKHX BEIUMYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAapPaKTEPHU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;
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c(OpMUPOBAHHOCTh YMEHHII: MPOTHO3UPOBAThH, aHATU3UPOBATH M OLIEHUBATH C MO3UIIHIMA
HKOJIOTHYECKOM O€30MacHOCTH MOCIEACTBUS OBITOBOM M TPOM3BOJICTBEHHOM JEATEIBHOCTH
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IOJTYYEHHBIC 3HAHUS A
MPUHSITUS TPAMOTHBIX PEIIeHUN TPOoOJIeM B CUTYalUsIX, CBA3aHHBIX C XMMHUEIH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHMYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pellleHrne OJKCHEPUMEHTANbHBIX 33Jad IO pPAclO3HABAHMIO OPTaHUYECKUX BEIIECTB) C
coOirofieHreM TMpaBWil  0e30MacHOro oOpalleHusi C  BellecTBAaMU U JJaOOpPaTOPHBIM
obOopynoBanuem, (HOpMyIUpOBaTh IeNIb HMCCIECIOBAHUSA, MPEICTABIATh B pa3iIu4yHON (opme
pe3ynbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATD U OLICHUBATh UX JTOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHUH:

coOiroAaTh MpaBWiIa HKOJIOTUYECKU I1eJIeCO00pa3HOro MOBEIEHUs B OBITY M TPYIOBOMH
JIEATEIbHOCTH B LEJAX COXPAaHEHUS CBOETO 310POBbs, OKPYKAIOIIEW INPUPOIHOM Cpelpl U
JOCTHKEHMS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHYECKOTO JEHCTBUSI HA KUBbIE OpPraHU3Mbl ONPEIEIEHHBIX
OpPraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazarens 1K

AHAIM3UPOBATh  L€I€COO0Pa3HOCTh  NPUMEHEHHMsS]  OPraHMYeCKHUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH II€ICHANIPABICHHBIN MOMCK XUMHUYECKOU
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil MH(popmanuu, VHTEpHET W Jpyrue), KPUTUUECKH aHATU3UPOBATH XHMHUYECKYIO
uHpopmaruio, nepepadaTeiBaTh €€ W UCIOJIH30BATh B COOTBETCTBUU C IMOCTABIECHHON y4eOHOU
3aJ1auen.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTH MPEJICTABICHHUH: O MaTepUAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSX
U IIO3HABACMOCTH SIBJICHUN IPHUPOIBI, O MECTE€ U 3HAYCHUM XMMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHSL, B PELICHUU MPOOJIEM SKOJIOTMYECKOH,
HHEPreTUYECKOM U TNHIIEBOM O€30MacHOCTH, B pa3BUTHUM MEIUIUHBI, CO3JAHUM HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECINEYEHUH  palMOHAIBLHOTIO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpese;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKYAECT: OCHOBOIOJATAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbI, SJIEKTPOHHAsE 000JI0YKa aToma, S-
, p-, d-aroMHBIE OpOHMTAI, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, TMOPHIM3AIHs
aTOMHBIX oOpOuTaneil, MOH, MOJeKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAas, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJIIIMYECKAsT PEIIETKA, XUMHUYECKas PEaKLus, pacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAs ~ AUCCOLMALUA, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  IIOKA3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIIOBOI 3(h(PEKT XUMUUECKON peaklny, CKOPOCTh XUMHUECKOMN
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHUECKON
aucconuanuu, nepuoaudeckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl BELIECTB,
3aKOH COXPAaHEHMs U NPEBpAlllEHUs] SHEPIMM IPU XUMHUYECKHX PEaKLUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,

22



MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAaHUS NPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJIICHUM; COBPEMEHHBIC IPEACTABICHUSA O CTPOCHUM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEAKUUi, TEPMOJMHAMHUYECKMX M KHHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
NPOTEKaHUs, O XHMHYECKOM DaBHOBECHUH, pacTBOpaXx U  JHUCIEPCHBIX  CUCTEMAax;
(akTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYEHUH U O€301MacHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOW MAEATENbHOCTH YEJIOBEKa,
00LIMX HAYYHBIX IPUHLUIIAX XUMHUYECKOTO ITPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIC MPU3HAKY MOHATUN, YCTaHABIUBATh
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IOHATUS IPU ONHMCAHWM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY ISl COCTaBIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJIEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XMMHUYECKON CBA3M (KOBAJICHTHAs, MOHHAs, METaJUITMYecKas,
BOJIOPOJIHAS ), TUI KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMMUYECKHE pEaKLUU IO PA3IUYHBIM NPU3HAKaM (YUCILy UM COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY 3(QeKTy peakiuu, H3MEHEHHIO CTEIeHEeW OKHCIEHHS 3JEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa M JIPYTHe); CaMOCTOSITENbHO BHIOMpATh OCHOBAaHUS U
KPUTEpUU IJIs KIacCU(PUKALUN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBATh CMBICT Tiepuoauyeckoro 3akona [J[. .
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMAaTU3HUPYIOIIYIO, OOBSCHUTENBbHYIO U
HNPOTHOCTUYECKYIO (YHKIINY;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB IepBOro—4erBéproro mnepuonos llepumommueckon cucremsr [I.H.
MeHieneeBa, UCHOIb3Ysl MOHITHUS «OHEPTETUYECKUE YPOBHU», «IHEPre€TUYECKHE IOJTYPOBHU»,
«S-, p-, d-atomMHBIE OpOUTANN», «OCHOBHOE W BO30YKAEHHOE IHEPreTHUCCKUE COCTOSHHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHMYECKMX D3JIEMEHTOB U HX
COEIMHEHMH 10 nepuojaM u rpynmam Ilepuoanueckoit cucremsl . 1. MeHnneneeBa, BAICHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapakTepu30BaTh (OMMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAATHh CYLIECTBOBAHME I'€HETUYECKON CBS3U
MEXy HEOPTraHHYECKMMU BEIIECTBAMHU C IIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEICTBOM COCTABIICHMSI DJICKTPOHHOTO OajlaHca 3THX pEakiHii; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBJI€HUS HX IMOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHH; peakuuil
TUAPOJIN3A; Peakuil KOMIIEKCOOoOpa3oBaHMs (Ha NpUMEPE T'HIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuMii ¢ y4€TOM HX DHEPreTHYECKUX XAPAKTEPUCTHK, XAPaKTep HM3MEHEHHsSI CKOPOCTH
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XUMHYECKON pEeakiuu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIECHUs
XMMUYECKOT'0 PAaBHOBECHUSI 1O]] BIUSIHUEM BHEIIHUX Bo3nencTBuil (mpuuuui Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHUS XapPaKTEPHU30BATh XUMHUCCKHUE PEAKIINH, JICKAIIIE B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, OOIIMe Hay4Hble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IECOO0PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIICHUS PUCK-TIOJIH34,

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIHPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS IMPU
OKCMIEPUMEHTAILHOM WCCIEAOBAHUM BEIIECTB W JUIsI OOBSCHEHUS XUMHUYECKHX SIBJICHUU,
MMEIOLHUX MECTO B PUPOJE, TPAKTUUECKON JEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISIBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTaBICHUSIMU  JPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB i 0OojJee OCO3HAHHOIO
MMOHUMaHUs MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAST KOHIICHTPAIIMs»; MAcChl BellecTBa UK 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, MACCE WIH 00BEMY OJJHOTO M3 YUaCTBYIOIINX B PEAKIIUU
BEIIECTB; TEIUIOBOTO d(PpdeKTa peaklnu; 3HAYCHUsT BOJOPOJHOTO ITOKA3aTelNsi paCTBOPOB KHCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JAMCCOLMAIMM; MAacChl (00bEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHUJIE PACTBOPA C ONpPEACIIEHHON
MacCcOBOHM JI0JIe pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IIOJIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOILIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOATENHLHO IJIAHUPOBATh U MPOBOJUTH XUMHUYECKUU
9KCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00OMEHa, TIOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPENEICHUE CPEIbl PACTBOPOB BEUIECTB C MMOMOILBI UHAUKATOPOB,
W3y4YeHUE BIUSHHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIlieHue
AKCIIEPUMEHTAJIbHBIX 3a/ad 1o TeMaMm «Metamibs»y u «Hemeramib») ¢ coOmoIeHneM MpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
HeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3nuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIMU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI: COOIOIATh MPaBUiia MOJIb30BAHUS XUMUYECKON MOCYI0M 1
nabopaTtopHbIM 000pyaOBaHUEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSIMU
MO BBIMOJTHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH IIeTIeCO00pa3HOTO
MOBEJCHUSI B OBITY W TPYIAOBOM JNESITEIBHOCTH B IEISAX COXPAaHEHUS CBOErO 370pPOBBS,
OKpYKalollel MNPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABAThH
OMacHOCTb TOKCHYECKOTO JEHCTBHUSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPTraHUYECKHX
BEILECTB, TOHMUMas cMbIca nokazarens [T1K;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IEJCHANPABICHHBIA TMOUCK XHUMHYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET W JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalrio, repepadaTriBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOMU
3aJaden.
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TeMaTnueckoe IJIAHMPOBAHME.

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/  pasiesioB M TeM Becer Kourponbn = IIpakruueck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 bie padoThI ue padoThl
pecypcbl
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer
OpraHu4eCcKoOu
xumuu. Teopust https://lesson.academy-
11 CTpOCHHS 8 1 content.myschool.edu.ru/0
OPraHMYeCcKHuX 4/10
coenuHeHu A. M.
byrneposa.
Utoro no pazneny 8
Pa3znen 2. YriaeBoaopoasl
IIpenensvHbie
IeBOZIOPOH https://lesson.academy-
2.1 t P 5 1 content.myschool.edu.ru/0
aJIKaHbl, 4/10
LUKJIOAJIKAHBI.
Henpenenshubie
YII€BOAOPO/IbI: https://lesson.academy-
2.2 AJIKCHBI, 14 1 1 content.myschool.edu.ru/0
aJIKaJJEHBI, 4/10
AJIKUHBI.
ApomaTtnueckue https://lesson.academy-
2.3 YTJIEBOJOPOIBI 8 1 content.myschool.edu.ru/0
(apensr). 4/10
IIpupoansie
nfToI:IHHKH https://lesson.academy-
24 4 content.myschool.edu.ru/0
YTJIEBOJIOPOJIOB U 4110
ux nepepadoTka.
T aI0reHITPON3BONH https://lesson.academy-
2.5 P 4 1 content.myschool.edu.ru/0
bI€ YTJIEBOJIOPOIOB. 4110
Hroro mo pazneny 35
Pasnen 3. Kuciopoacoaep:xamue opraHn4ecKkue COeJUHEHMSI.
https://lesson.academy-
3.1 Cnuptsl. enoun. 11 1 1 » Y
content.myschool.edu.ru/0
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4/10

KapOonumnbHbIe
COCITUHECHUS:
QIIbJICTU/IBI U

3.2 KETOHBI.
KapGoHogsie
KHUCIOTHI. CIIOKHBIC
a¢upsl. Kupsr.

3.3 VYrneBosl.

Hroro no pazneny

21

41

https://lesson.academy-
content.myschool.edu.ru/0
4/10

https://lesson.academy-
content.myschool.edu.ru/0
4/10

Pasznen 4. A30Tc011ep>l<aume OpraHn4eCKue COCANHCHUA.

AMUHEL
4.1 AMVHOKHCIIOTEL.
benxkun.

Hroro no pazneny

12

12

https://lesson.academy-
content.myschool.edu.ru/0
4/10

Paszgea S. BbicokomoJiekyJIIpHbIE COeAUHECHUSA

https://lesson.academy-

B
5.1 RICOROMOTCIYIAP 6 1 content.myschool.edu.ru/0
HbBIE COCAUHCHUS.
4/10
Utoro no pazneny 6
OBHIEE KOJIMYECTBO
YACOB IIO 102 10
ITPOI'PAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undgposBbie)
pa3esioB U TeM Kontpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypcbl
Pa3zneu 1. TeopeTuyeckue OCHOBbI XUMMH.
Crpoenue aToma.
Ilepuonnueckuii
3aKOH U
11 [Tepuoanueckas 9
cucrema
XUMHYECKUX
sneMenToB . W.
Menneneena.
Crpoenue
BEIIIECTBA.
1.2 11 1
MHuoroo6pasue
BEIIIECTB.
13 XUMHUYECKHE 19 1 3
peaKIuu.
Wroro mo pazneny 39
Paznen 2. Heoprannueckasi XumMmusi.
2.1 Hemeramibl. 31
2.2 Mertaebl. 23
Uroro no pazneny 54
Paznea 3. Xumusd u :K13Hb.
Metonrnl
31 TMO3HAHUS B 9
XuUMHH. XUMHUS U
JKHU3HbB.
Hroro no paszneny 9
OBHIEE
KOJIMYECTBO YACOB 102 4 8
1O ITPOI'PAMME
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IHoypo4Hoe niianHupoBaHue.

10 KUIIACC
Ne Kosau4yectBo yacos
Tema ypoka Bee Konrtpoa IIpakTHye
n/ bHbIE CKHe
n ro padoTsI padoTsI
[Ipenmer u 3HaUEHHE OPraHUYECKON XUMHH,
1 MPEJCTaBICHUE O MHOT000Pa3HH OPraHUnYEeCKUX 1
COCIMHEHU I
DJNEeKTPOHHOE CTPOEHUE aTOMa yriepoja (OCHOBHOE U
2 BO30YKIEHHOE COCTOSIHUSA ). BaneHTHBIE BO3MOKHOCTH 1
aToMa yriepoja
DJNEeKTPOHHOE CTPOCHUE aTOMa yriepoja (OCHOBHOE U
3 BO30YKIEHHOE COCTOSsIHUS ). BaneHTHBIE BO3MOKHOCTH 1
aToma yriaepoja
XUMHUECKas CBSI3b B OPraHUYECKUX COEUHEHUSX.
4 MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOM CBSI3H, 1
crocoObl pa3peiBa CBA3EH
5 Teopust ctpoeHns OpraHMuecKUX CoeqUHEHUH A. M. 1
byrneposa
Bunsl nomepun: CTpyKTypHasi, IPOCTPaHCTBEHHAS.
6 OneKTpoHHBIE YPPEKTH B MOJIEKYIIaX OPraHHYECKUX 1
COECIMHEHU I
7 IIpencraBnenue o kiaccu(PUKALUU ¥ CUCTEMAaTHUECKast 1
HoMmeHkiarypa (IUPAC) oprannueckux BemecTs
8 Knaccudukanms peakiuii B opraHu4ecKoit 1
xuMuu.CHcTeMaTH3alus U 0000IIIeHE 3HAHUH.
9 KontponsHast pabora Nel (BxomHast) 1 1
AJKaHbBI: TOMOJIOTUYECKUN PsIJl, HAX0XKJIEHHE B
10 npupoje, oomas popmyia, HOMEHKIATypa 1 1
M30MepHsl, TIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
11 Pu3nyecKue U1 XUMHYECKHE CBOMCTBA 1
anikaHoB.IIpuMeHeHue aaKaHoB.
CriocoObI moryueHust alnKaHoB.PerreHne pacueTHhIX
12 3a7a4q Ha OTpeIeTICHHEe MOJIEKYIISIpHOU (hOPMYJTBI 1
OpPTaHUYECKOTO BEUIECTBA TI0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB,BXO/IAIINX B €TO COCTAB.
13 [uxnoankansl: obmas Gopmyna, HOMEHKIATypa U 1
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M30MepHsi, 0COOCHHOCTU CTPOCHUS U XUMUYECKUX
CBOWCTB, CITIOCOOBI ITOJTyYEHHs U IPUMEHEHHE

Kontposbras padora No2 no teme "lIpenenbHbie

14 "
YTJ1€BOJIOPObI
AJIKEHBI: TOMOJIOTHUECKUH psijl, oOuias popmya,

15 HOMEHKJIATypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Mosiekya. CTpyKTypHasi ¥ LIUC-TPaHC-
H30MepHsl ATKEHOB

16 DU3NYECKUE U XUMUYECKUE CBOMCTBA aJIKEHOB.
[IpaBuino MapkoBHHKOBa

17 CriocoOpl 1osTydeHus: ¥ IPUMEHEHHUE AJIKEHOB

18 [IpakTrueckas padora Ne 1 mo teme "Ilonyuenue
STUJICHA U U3YYEHUE €r0 CBOMCTB"

19 Pemenue pacuéTHbIX 3aJa4 Ha OIpEIEICHUE
MOJIEKYJISIPHOM (DOPMYJITBI OPraHUIECKOTO BELIECTBA

20 AJKaMeHbI: COPSKEHHBIE, N30JINPOBAHHBIE, KyMYIIUPO
BaHHBIC.OCOOCHHOCTH JIEKTPOHHOTO CTPOCHUS.

21 XUMUYECKHE CBOMCTBA COMPSIKEHHBIX TUEHOB

22 CriocoObl 1osy4eHus U IPUMEHEHHUE aJIKa/IuEHOB.
AJIKUHBI: TOMOJIOTHYECKHI psifl, o01mas ¢popmyina,

23 HOMEHKJIATypa, 3JIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, (pU3nvecKre CBONCTBA

24 XHUMHUYECKUE CBOMCTBA aJKUHOB.KauecTBEeHHbIE
peaKIu Ha TPOMHYIO CBSA3b.

25 CriocoObl MosTy4eHus: U NpUMEHEHUE aJIKUHOB

26 Pemrenue 3amau: pacu€rsl N0 ypaBHEHUIO XUMHUECKOU
peakiuumn

27 Cucremaru3zanusi 1 0000IIEHUE 3HAHUM 110 TEME

28 KontponbHas pabora Ne3 "HemnpenenbHble
yriaeBoxopoas!"”

ApeHbI: TOMOJIOTUYECKUH psfl, 00mas hopmyna,

29 HOMEHKJIaTypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ O€H30J1a U TOIyoJa, UX
(du3nueckre cBocTBa

30 XVUMUYECKUE CBOMCTBA ApPEHOB: PEAKIIMH 3aMEIICHUS

31 XUMHUYECKHE CBOMCTBA apEHOB: PEAKIIUU
MIPUCOEANHEHUSI, OKUCIIEHHE TOMOJIOTOB OeH301a

32 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA

33 Pemenne pacuéTHbIX 3aJa4 Ha OIpe/ieTIeHUE

MOJICKYJISIPHOH (hOPMYJIBI OPTaHMYECKOTO BEIIECTBA

29




CriocoObl mosryyeHHs 1 IpUMEeHeHue apeHoB.PacueTsl

34 M0 YPAaBHCHUSIM XUMUYECKHUX PEAKITHIA.

35 CucreMmaruzanys 1 0000IIeHEe 3HAHNUI 10 TEME.

36 Konrponsnas pabora Ne4 "Apomaruueckne
YIJIEBOAOPOBI".

37 [Tpupoansiii ra3. I[lonytHble HETAHBIE Ta3bI

38 KameHnHbI#1 yroJib ¥ IPOIYKTHI €T0 EpepadOTKH

39 Hed1s 1 cnioco6s! e€ nepepadotku. [Ipumenenue
MIPOAYKTOB MepepaboTKu HEPTH

40 I'enernyeckas cBS3b MEXAY PAa3IMYHBIMU KJIACCAMU
YTJI€BOI0POIOB

41 ["anmoreHonpoON3BOAHEIE YTIIEBOAOPOIOB: SJIEKTPOHHOE
CTpOCHHE; peaKlMy 3aMeIICHHs] TaIoTeHa
JleficTBrE MIEN0Ye Ha TaJIOT€HIIPOU3BOIHBIE.

42 B3anmoneiicTBre TUTaIOr€HaIKaHOB C MAarHUEM U
IIUHKOM

43 CucremaTu3anus 1 0000IIeHHE 3HAHUI TIO pa3eny
"VYrneBonopoasr"

44 KonTponbnas padota N5 mo teme "YrieBogopoabr"”
[IpenenpHBIC OTHOATOMHBIC CITUPTHI: TOMOJIOTHICCKUI

45 psia, odmast hopMyiia, CTPOCHHE MOJICKYIT, U30MEPHS,
HOMECHKJIATypa, KiIaccuukanus, Gu3ndecKkue
CBOICTBA

16 XHUMUYECKUE CBOMCTBA MPEAETBHBIX OJTHOATOMHBIX
CIIUPTOB

47 CriocoOslI mosTydeHus U MpUMEHEHUE OJTHOATOMHBIX
CIIUPTOB

48 [TpocTeie 3¢UpBI: HOMEHKIATYPA U U30MEPHS,
O0COOCHHOCTH (PU3NICCKUX U XUMUYECKUX CBOHCTB

49 MHOroaToMHBIE CIUPTHI: ATUIICHTINKOIb U TTIUIEPHH,
X QU3NUecKre U XUMHUECKHAE CBOMCTBA

50 CrniocoOsl MosTyueHus: ¥ MPUMEHEHUE MHOTOATOMHBIX
CIIUPTOB

51 ®DeHOT: CTPOCHHE MOJICKYITBI, PU3NICCKUE CBOKCTBA.
Toxcnunocth Genona.CrnocoOs! momydeHus Genoma.

52 Xumuueckue cBoiictBa (henona. [lpumenenue dpeHomna.
[TpakTrueckas padota Ne 2. Permenue

53 9KCIIEPUMEHTAJIBHBIX 3a4a4 1o Teme "CrnupTsl U
¢benomnsr"

54 CucreMmaruzanys 1 0000IIeHe 3HAHUI 10 TEME
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95 KonTponpnas padora Ne 6 "Crnuptsl. @eron."
ATBJETHIB U KETOHBI: 3JIEKTPOHHOE CTPOCHHUE

56 KapOOHWJIBHOM T'PYIIIBI; TOMOJIOTHYECKUE PSIBI,
obmrast popmyna, ©30MEpHUs 1 HOMEHKIIATypa

57 AJBIEruIbl ¥ KeTOHBI: (PU3UUECKHE CBOMCTBA; PEaKIIUU
MIPUCOCTUHEHUS

58 Peaknnu oKkuCICHNS U KAYECTBCHHBIC PEaKIINH
aJbJICTU/IOB U KETOHOB

59 CriocoObI TTOTy4eHUS aTbJACTHIOB U KETOHOB
OAHOOCHOBHEIE MPEIETbHBIC KAPOOHOBBIC KHCIIOTHI,

60 0COOEHHOCTH CTPOEHHUS UX MOJICKYJI,U30MEpHs U
HOMEHKJIaTypa,pu3nueckre CBOMCTBA

61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62 Oco6eHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI.
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT
OCc0OEHHOCTH CBOWCTB: HEMPEAETbHBIX U

63 apOMaTHYECKHX KapOOHOBBIX, JUKAPOOHOBBIX,
THAPOKCHKAPOOHOBBIX KUCIOT. [IpencraBurenu
BBICIITUX KapOOHOBBIX KHCIIOT

64 CriocoObI mosrydeHust 1 IpUMEHEHNE KapOOHOBBIX
KHUCJIOT

65 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT

66 CrnosxHble 3(UpBI: TOMOJIOTUYECKUH PSJI, OOIIIast
dbopMyna, n3oMepuss U HOMEHKIIaTypa

67 duznyeckue 1 XMMHUYECKHE CBOMCTBA 3(pupoB
Pemennie pacuéTHBIX 3a7a4: IO YPaBHEHUIO

68 XUMHUYECKOHN peakiny, Ha OIpeie]IeHHe MOJICKYISIPHON
(hopMyITBI OPraHMYECKOTO BEIIECTBA
[TpakTuueckas paborta Ne 3. Pemenue

69 IKCIIEPUMEHTANBHBIX 3a7a4 1o Teme "KapOoHoBbie
Kuca0Thl. CroxxHble 3¢ups”

20 Kupsl: ctpoeHue, GU3nMUECKHe U XUMUIECKUE
CBOMCTBA (TUIPOJIU3)

71 Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKH
HEMpeIeTbHBIX JKUPHBIX KUCIOT. JKUpBI B IpHUpoIe
Mpbia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX

72 Morolee AcicTBre. [ToHATHE 0 CHHTETHUECKHUX
Moromux cpeactBax (CMC)

73 I'eHeTHyeckas CBS3b YTIICBOIOPOIOB U
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KHUCJIOPOACOALCPKAIINX OPraHNYCCKUX BCIICCTB

74 PacuéTel mo ypaBHEHUSIM XUMHUYECKUX PEAKITUI

75 CucremaTu3aius 1 0000IIeHUE 3HAHUHN TI0 TEME
Kontponbnas padota Ne 7 "KapOoHunbpHbIC

76 coenuaeHus1. KapOoHoBbIe KUCITOTHL. CIIOKHBIC
s¢upst. Kupsr."

77 OO1as xapakTepuCcTUKa YTIEeBOI0B U Kiaccuukaius
YTI€BOA0B (MOHO-, M- U TIOJUCAXapUIbl)

78 Monocaxapuabl: pU3HUECKUE U XUMHUYECKHUE CBOMCTBA,
HaXOXXJCHHUE B IIPUPOJIE

79 [IpumeneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIEATSIBHOCTH OpraHu3Ma
Jlucaxapuapl: caxaposa, MaJlbT03a U JIAKTO3a.

80 duznyeckue U XuMuueckue cBoiictea. Haxoxaenue B
MIPUPO/IEC U IPUMEHEHHUE IUCaXapuIOB.

81 [Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEK Y,
(bu3nuecKre U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE

82 [TonsiTrie 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHbIX 3a7a4 Ha OMpeIeICHUE JOTU

83 BBIXOJIa MPOJIYKTa PEaKLUU OT TEOPETUUECKH
BO3MOYKHOTO

84 Cucremaru3zanus u 0000IIeHUE 3HAHUM 110 Pa3eITy

85 KonTponbnas padota Ne§ mo teme
"Kucnopoacoaepkamiue opraHu4ecKrie CoeTMHeHUs"
AMUHBI: K1accu(UKaIys, CTPOSHUE MOJIEKY, 00IIas

86 (dbopMmyna, n3omMepusi, HOMEHKIIaTypa U PU3NYeCcKue
CBOMCTBA

87 XuMHYecKue cBOMCTBa anu(aTHuecKuX aMUHOB

88 AHWINH: CTpPOCHHE aHUIINHA, 0OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

89 CriocoObl 1osTyyeHHs 1 IPUMEHEHNE AMUHOB
AMWHOKHCIIOTBI: HOMEHKJIATypa U U30MEpPHs,

90 ¢dusnveckne cBorcTBa. OTAEIbHBIE IPEICTABUTENH Ol
AMHHOKHCIIOT
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT. CUHTE3 U

91 THAPONU3 MeNTHA0B. buonornueckoe 3HaueHNe
AMHHOKHCIIOT.

92 benku kak mpupoHBIE TOTUMEPHI; CTPYKTYPBI OEJIKOB

93 XUMHYecKre CBOHCTBA OEKOB

94 A3oTcoeprKalye reTepoMKINIeCKUe COeAMHEHUS.
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HyksenHOBbIE KUCIIOTBI: COCTaB, CTPOCHUE U
Ouosiornyeckas poJb

[IpakTrueckas padota Ne 4. Permenue

95 IKCIIEPUMEHTAIBHBIX 33724 10 TeMe 1
"A30TcojepKallie OpraHnuecKiue CoeTuHeHus"
[TpakTrueckas padota Ne 5. Permenue

96 SKCIIEPUMEHTANILHBIX 3aa4 1o TeMe "Pacrio3naBanue 1
OpraHUYeCKUX COCTUHECHUI"

97 KonTponbnas padora Ne 9 o reme "Aszorconepxaiune 1 1
OpraHu4ecKue coeAuHeHus"
OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJICKYJISIPHBIX

98 COCMHEHUH U METO/Ibl UX CHHTE3a —II0JIMMEepU3aIUs 1
Y TIOJIMKOH/ICHCAITHS
[Tnactmaccel. YTunuzanus u nepepadoTka

99 TUTACTHKA. DIIaCTOMEPbI:HATypAIbHBIA U 1
CUHTETUYECKHUN Kayuyku.Pe3uHa.

10 Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,

0 cuHTetnuyeckue. [lomumeps! crienuanbHOTO 1
Ha3HAYCHUS

10 [IpakTnueckas padora Ne 6. Pemenue

1 SKCIIEPUMEHTANBHBIX 3aa4 1o TeMe "Pacro3naBanue 1
IJIACTMACC ¥ BOJIOKOH"

10

9 Hrorosas KoHTpoOJIbHAsT paboTa 1 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10
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11 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Atom. CocTaB aTOMHBIX fJIEP.
XUMHUYECKUN dj1eMEHT. M130TOMEI

CtpoeHue 311eKTPOHHBIX 000JI04eK
aTOMOB, KBaHTOBBIE YHCIIA

Krnaccudukanus XuMHuecKux
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI)
Pacnpenenenue 37eKTpOHOB IO
aTOMHBIM OpOUTAIISIM

DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
AJIEMEHTOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSTHUU

DNEeKTPOHHBIE KOH(PHUTYpaIy HOHOB.
DNeKTPOOTPULIATETLHOCTh

[Tepunoanueckuii 3aKOH U
Hepnonnqecxaﬂ CUCTEMA XUMHNYCCKUX
anemeHToB /1. V1. Menpeneena, CBsI3b C
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB

10

11

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
VIMH IIPOCTBIX U CJIIOKHBIX BEILIECTB 10
IpyIIaM U epruoiam

Cucremaruzanus 1 00001eHue
3HAHUH 10 TEME

Buabsl xumudeckoit cBs3u. MexaHu3mbl
00pa30BaHMs KOBAJIEHTHOM CBS3H.
Bonoponnas cBs3b.
MexMOoIeKyIIsIpHbIE B3AUMOAECHCTBUSA
BaneHTHOCTE U BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBs3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJT C UX
r€OMETPUYECKUM CTPOEHUEM

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COCIMHEHHSX: COCTaB U HOMEHKJIaTypa

13

BemectBa MonekyasipHOTo 1
HEMOJICKYJISIPHOTO CTpOCHHUS. THITBI
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KPUCTAJNINYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

15

16

[ToHsTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOJUIOUIHBIX
pacTBopax

HctuHHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

CriocoObI BBIpaKEeHUsI KOHIICHTPAITIH
pacTBOpoOB

17

Pemrenune 3a71a4 ¢ HCOIBL30BaHUEM
MOHSATHH "MaccoBas HOJII
pacTBOpEHHOTO BeriecTBa", "MolsipHas
KOHIIeHTpanus"

18

19

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEILECTB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

20

21

22

KonTponbHas padbora no temam
"Crpoenue atoma. [lepuoanueckuii
3aKoH u [leproanyeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menpeneesa", "CTtpoeHue BEIIECTBA.
MHoroo6pasue BemiecTs"

Knaccudukanmss XuMuuecKkux peakimia
B HEOPraHMYECKOW U OpraHMYecKon
XUMHUHU. 3aKOH COXPaHEHHsI MacChl
BEIIECTB; 3aKOH COXPAaHEHUs U
IIpeBpaILEeHHs SHEPTHH NIPU
XUMHAYECKHX PEaKIUsIX

TemnnoBbie 3G HEKTh XUMUYECKUX

peakuuil. TepMoxumuyeckue
ypaBHEHUSA

23

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUSAM

24

CKOpOCTh XMMHYECKOU peaKIny, e€
3aBHUCHMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanu3 u karanu3atopsl

25
26

I'omoreHnHsle 1 TCTCPOTCHHLIC PCAKIIUU

[IpakTuueckas pabora Ne 1 mo Teme
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"BausiHue pa3nuvHbIX (aKTOpPOB Ha
CKOPOCTb XUMUYECKON peakuuu"

27

28

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

XUMHUYECKOE PAaBHOBECUE

[IpakTrueckas padota Ne 2 o Teme
"Bnustaue pa3nudHbIX GaKTOpPOB HA

ITOJIOKCHHUEC XUMHUYCCKOI'O paBHOBeCI/Iﬂ"

29

DNEKTPONUTHYECKAs JUCCOLIUALIHSL.
CunbHbIC U ClTa0bIe JIEKTPOIUTHI.
Crenenp QUCCOLAAIIN

30

31

32

33

Nonnoe npoussenenue Boasl. Cpena
BOJHBIX PacTBOPOB. Bonopoauslii
nokazatens (pH) pactBopa

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKNE B PACTBOPAX
3JIEKTPOJIUTOB

[IpakTuueckas padora Ne 3 o Teme
"XuMHYeCcKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

pCaKIuu. Baxkueinme okucInTeIN 1
BOCCTAaHOBUTCIIN

34

35

36

MeToa 3J1eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

9HeKTp0J’IH3 pacTBOPOB U pacCIlyiaBOB
BCIICCTB

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

37

38

PemeHHe 3a1a4 pa3J'II/IT-IHI)IX THUIIOB
Cucremaruzanus 1 00001eHue

3HAHUHU 110 TeMe " XUMUUYECKUE
peakuun"

39

KonTponbhas padota no teme
"Xumuueckue peakuuu"

40

TlomoxeHne HEMETAJJIOB B

[Tepuonnueckoit cucTeMe XMMUYECKUX

anemenToB JI. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnueckue cBOUCTBAa HEMETAIIIOB

41

AnioTponus HeMeTauioB (Ha puMepe

KHCJIOpo/ia, cepbl, hocdhopa u
yriiepoia)

36




42

Bogopon: nonmyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. ['napuibl

43

44

45

["anoreHsl: HAXOXKJCHUE B IPUPOJIE,
CTOCOOBI OTYYEHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

lManorenoBonopoasl. Baxknenue
KHCJIOPOJICOACPIKAIINE COSTUHCHUS
rajJoreHoB

JlabopaTopHbIie ¥ IPOMBIIILIICHHBIC
CIIOCOOBI TIOJTYYEHUSI TaIOTCHOB.
[TpuMeHeHHe TaJOreHOB B UX
COETUHEHUN

46

[Ipaktuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"T"a;morensr"

47

Kucnopon: nabopatopusie u
IMPOMBIIIJICHHBIC CIOCOOBI IMOJIy4YCHHA,
¢bu3nvecKkre 1 XUMHYECKIE CBOMCTBA.
O3o0H. [Ipumenenue kuciopoaa u
030Ha

48
49

Oxcuabl ¥ IEPOKCHUIBI

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

50

Cepa: HaxO0XJIeHUE B PUPOJIE,
CTIOCOOBI NOTYYCHUs, PUIUICCKUE U
XMMHYECKHUE CBOMCTBA

51

52

CepoBosiopof, cynbhuabt
Kucnopozaconepxaiye coeiuHEHUs
cepbl. OCOOEHHOCTH CBOUCTB CEPHOI
KHUCJIOTHI

53

[IpakTnueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME
"Cepa u e€ coenuHeHus"

54

A30T: Hax0XJAEHUE B IPUPOJIE,
CHOCOOBI OTyUYEHUSs], PU3NYECKUE U
XUMHUYECKHE CBOMCTBAa. AMMUAK,
HUTPHUIBI

55

56

Kucnoponacoaep:xaiue coeImHeHHs
aszora. OcCOOEHHOCTH CBOWCTB a30THOM
KHNCIIOTHI

IIpumeHeHne a30Ta M €ro COEIMHEHUM.
A30THBIE Y100pEeHHS

37




57

docdop: HaxXOkKAECHUE B IPUPO/IE,
CIOCOOBI NOTYYEHHUs, PU3UIECKUE U
XUMHYECKHEe CBOMCTBa. Docduabl u

dhochun

58

Oxcunst hocdopa,
dbocdopconepxkanire kucaoTel. Conu
(dhocopHOIi KHCTTOTHI

59

60

[Ipumenenue dochopa u ero
coenunenuil. @ochopHbie ynoOpeHus
[IpakTrueckas padota Ne 6. Permenue

IKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A3zot u pochop u ux coenuHeHU"

61

Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,
JUIOTPOIHBIE MO (UKALINY;
¢bu3nyecKkrue U XUMHUYECKHE CBONCTBA,
MIPUMEHEHNE

62

Oxcup yrnepona(ll), oxcun
yraepoaa(lV), yronbHas kuciora u eé
conu

63

64

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

Kpemuuii: Haxo1eH1E B IPUPOJIE,
CHOCOObI MOTy4YeHUs, PU3NIECKUE U
XUMHUYECKHUE CBOICTBA

65

Oxcup kpemuusi(1V), kpeMHueBas
KHMCIIOTa, CUJIMKAThI

66

67

[IpuMeHeHne KpeMHUS U €ro
coenunenuii. CTEKI0, €ro mojgydeHue,
BHUJIBI CTEKJIA

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

68

Cucremaruzamus 1 00001eHe
3HaHui mo reMe "Hemerauier"

69

70

KonTponbnas pabota mo teme
"Hemeramisr"

AHanu3s pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHS OMINOOK

71

ITosoxeH1E METAIOB B
[Tepuonnueckoit cucteMe XMMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

72

OO6mwme puznueckre CBOMCTBA

38




MeTauioB. [IpuMeHeHne MeTamioB B
OBITY M TEXHUKE

73

74

CnnaBel MetaiioB. Koppo3sus
METaJIJIOB

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

75

76

DNEKTPOXUMHYECKHUN Psiji HAPSHKEHUI
MeTauioB. O01mue crocoob!
IIOJIy4YEHHUs] METAJIJIOB

OO6m1as xapakrepucTuka MmeTayuioB |A-
rpynmnsbl [leproanueckoi cucTeMsl
XUMHUYECKUX IeMEeHTOB. Harpuii u
KaJIMii: ofy4eHue, pusnueckue u
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB M UX COCTMHEHHUI

7

OO01mmas xapakTepucTHKa METaNIOB
IlA-rpynmnst [leproanueckoit cucteMbl
XUMHYCSCKHUX 3JIEMEHTOB. Marauii u
KaJIBIIUH: TIOy4YeHue, (GU3NIecKue U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCIMHEHUN

78

79

80

JKEcTKOCTH BOIBI U CIIOCOOEI €8
yCTpaHEHUS

AnroMuHUil: ony4deHue, Gusnueckue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA aTIOMUHMS,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS, UX
IIPUMEHEHHE

81

82

83

84

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

ITpakTryeckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"MeTaJibl TJIaBHBIX OArpynm"

OO1m1ast xapakTepuCTHKa METaJIOB
no0ouHbIX noarpymnn (b-rpymm)
[lepruonnyeckoil cucTeMbl XUMHUYECKUX
3IIEMEHTOB

du3znueckue ¥ XMuMHUUECKHE CBOMCTBA

Xpoma U €ro COCHHHCHHﬁ, nx
IMPUMCHCHUC

85

Baxwuerime coeTMHEHUs Maprasiia.
[IepmaHranar kanus, ero

39




OKHUCJIMTENbHEIE CBOMCTBA

86

87

dusnueckre U XUMUYECKUE CBOMCTBA
Kesesa v ero coequueHui. [lonyuenue
Y IPUMEHEHHUE CIUJIaBOB Kelie3a

dusnueckre U XUMHUYECKHUE CBOMCTBA

MeIu U €€ COeIUHEHNH, HX
MIPUMEHCHHE

88

duznyeckre 1 XMMHUUECKHE CBOICTBA
IIMHKA ¥ €T0 COCAUHCHUM, NX
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI
IIMHKA

89

[Tpaktuyeckas pabora Ne 8. Pemenue
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"MeTaibl TOOOYHBIX OArpyHH"”

90

91

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

O000I11IeHIE U CUCTEMATHU3AIUS
M3YYEHHOTO MaTepuaa 1o TeMe
"MeTtamibr"

92

KonTponbhas padbota no teme
"Metaibt"

93

94

95

96

AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKIIHS OMINOOK

Pone xumuu B o0ecrieueHun
YCTOP'I‘IHBOFO Pa3BUTHA YCIIOBCUYCCTBA.
Ilonsatue o HAaYYHBIX MCTOHAX
HCCICI0BaHUA BCIICCTB

HayLIHLIC MPUHOHUIIBI OPTraHU3aIluu
XUMHYCCKOT'O IMTPOU3BOJACTBA.
HpOMBIIJ_IJ'ICHHBIe CITOCOOBI MMOJIy4YCHUA
Ba)KHEUIIIMX BEIIECTB

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen Cpelibl U ero
MOCIIEACTBUSA

97

98

99

XHMHS U 3J0pPOBbE YEIIOBEKA.
JlekapcTBEeHHBIE Cpe/ICTBA

Xumus numy. Poiabs XuMuu B
o0ecreueHny MUIIEeBON 0e30MacHOCTH

Kocmernueckue u napdromepHbie
cpeacTsa. beitoBas xumus

100

X¥MHS B CTpOUTENBCTBE. BakHelmue
CTPOUTEIBHBIE U KOHCTPYKIIHOHHBIE

40




Marepuabl

XHUMHS B CEILCKOM XO03SICTBE.

101 Oprannueckue ¥ MUHEPAJIbHbBIC 1
ynoopeHus
102 CI/ICTeuMaTI/ISaI_II/I}I 1 00001IEeHE 1
3HaHWI 110 TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Metoauueckoe nmocodue i yuuteisd. XumMus(yriryOaeHHbIN
ypoBeHb).Peanuzanus tpedoBannii ®I'OC cpegnero o01ero oopa3oBaHus.
HuTepakTuBHBIC BUPTYaJIbHBIE JTA00OPATOPHBIC U MTPAKTUYECKHUE PAOOTHI Ha
yrayOJEHHOM YPOBHE CPEIHETO 00IIEero 00pa3oBaHus. XUMUS.

content.edsoo.ru

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/10
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