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MOSACHUTEJIbHAS 3BAIIMCKA

PaGoyas mporpamma 1Mo XuMuUM Ha ypoOBHE CpeIHETO O0IIero oOpa3oBaHUs pa3paboTaHa
Ha ocHOBe DexnepanpHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O06 obpa3zoBanmu B Poccuiickoit
Oenepanun», TpeOOBaHMM K pe3yabTaTaM OCBOCHUA (QeaepanbHON  00pa3oBaTeIbHOM
nporpamMmbl cpeaHero obiero oopasopanus(P@OIl COO), mpeacraBiacHHbIX B DenepaabHOM
rocyaapcTBeHHOM oOpazoBarenbHoM ctagapre COO, c yuérom Konnenuuu mpenomaBaHus
ydaeOHOro mpenMera «XuMHUsS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit denepanuu,
peaTn3yonmMXx 0CHOBHBIE 00pa30BaTeIbHBIC TIPOTPAMMBI, M OCHOBHBIX MOJOXeHNH «CTpaTerun
pa3Butus Bocnutanusi B Poccuiickoit ®denepanuu Ha mepuon no 2025 roma» (Pacnopsbkenue
[MpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIIIyOJNEHHOTO HW3YYCHHsI 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTeCTBEHHO-HaydHOTO oOpa3oBanus ydammxcs 10-11 xmaccoB. HM3ydenue mnpenamera,
peamm3zyeMoe B YCIOBHSAX Au(QPEepeHIUPOBAHHOTO, TPOPMILHOTO OOy4YeHHs, MPHU3BAHO
obOecneunTh 0O0I1€00pa30BATENbHYI0 M OOLIEKYJIbTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOJMMYIO /ISl afanTallid WX K OBICTPO MEHSIOUIUMCS YCIOBHSM JXH3HH B COIIMYME, a
TaKXKe IS TPOJOJDKEHHS OOYYeHHs B OpraHU3anusx MpoQecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHS SIBJIICTCS OJTHOM U3 TPUOPUTCTHBIX JTUCIIATIINH.

B nporpamMe mno XuMuUM Ha3HaueHue IMpeaMeTa «XHUMHS» TOJy4daeT MOApPOOHYIO
MHTEPIIPETAIlMI0 B COOTBETCTBUM C OCHOBomoJsararomumu nojoxenusimu OI'OC COO o
B3aMOOOYCIIOBJIICHHOCTH II€JIEH, COJEPIKaHUS, PE3yAbTaTOB O0ydeHUs U TPeOOBaHUHN K YPOBHIO
MOJATOTOBKH BBITYCKHUKOB. (CBHAETENBCTBOM TOMY SIBISIFOTCS CJIEIYIOIIHE BBITOTHSICMBIE
MPOrPaMMO¥ 10 XUMHUHU (DYHKITUH:

WHPOPMAIIMOHHO-METOIUYECKAs, pealn3anusi KOTOpoi oOecrednBaeT IOJydeHHe
MIPEACTABJICHUS O IEJAX, COJAEPKaHWH, OOIIel cTpareruu OO0ydeHUs, BOCTUTAHUS U
pasBUTHs O0YYAIOUIMXCS CPEJCTBAMHU IMPEIMETa, U3yd4aeMOro B paMKaxX KOHKPETHOTO
npodus;

OpraHU3aIMOHHO-TUTAHUPYFOIITAs, KOTOpass ~ TpeAyCMaTpHBAaeT  OIpeesiCHHE:
NPUHIUIIOB  CTPYKTYPHPOBAHHWSI ¥  TOCJECIOBATEIFHOCTH H3YYEHHUS y4eOHOTO
MaTepuala, KOJMYECTBEHHBIX M KAa4YeCTBEHHBIX €r0 XapaKTEPUCTHK, IOAXOI0B K
(hOpPMUPOBAHHIO COACPIKATEITHPHOM OCHOBBI KOHTPOJS W OICHKH O0O0pa30BaTEIbHBIX
JTOCTH)KCHUH OOYyJalomuxcsi B paMKaX HMTOTOBOWM arTecTanud B (opMe eIHHOTO
rOCyJapCTBEHHOTO SK3aMEHa 110 XUMUH.

[Tporpamma m1st yriryOsi€HHOTO U3Y4EHUSI XUMUH

yCTaHaBIIMBAET MHBAPUAHTHOE MPEAMETHOE COACPKaHKe, 00s3aTeIbHOE ISl N3YICHUS
B paMKaXx OTHETBHBIX  Tpoduieii, mpeaycMaTpuBaeT  paclpeieieHue H
CTPYKTYpHUpPOBaHHUE €ro Io KiaccaM, OCHOBHBIM COJEPKaTeNbHBIM JIMHHSIM/pa3zeiiam
Kypca,

IaéT MPUMEPHOE paclpe/ieiecHne YaeOHOTO BPEMEHH, PEKOMEHIYEMOTO /ISl U3YUeHHUS
OTICIBHBIX TEM;

npeyiaraeT TPUMEPHYI0 TOCIeNOBAaTeIbHOCTh HM3YYEHHUS Y4eOHOro MaTepuania C
y4€TOM JIOTHKH TOCTPOSHHSI Kypca, BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3EH;
IaéT METOAWYECKYI0 HHTEPIpPETAaluio IeJed W 3aJad HW3y4eHUs IpeaMeTa Ha
yIOIIYONEHHOM YpPOBHE C y4ETOM COBPEMEHHBIX TPHOPUTETOB B CHCTEME CPEIHETO
o0rmiero 00pa3oBaHus, COJACPKATEIBHON XapaKTEPUCTHKHU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa30oBaTeIbHON MPOTPaMMBI CPeIHEro oOmero oOpa3oBaHUs
(JTMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), & TAK)KE C yIETOM OCHOBHBIX BHJIOB



yueOHO-II03HABATENbHBIX JIEHCTBUI OOy4aromerocs IO OCBOCHHMIO COJIEp:KaHUs
npeamera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B TMPOrpaMMe IO XUMHUU HPEIyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YeHHEM XHUMHUU Ha YpPOBHE OCHOBHOTO o001ero ooOpazoBaHus. 3a
npejieliaMi  YCTaHOBJICHHOW —MPOrpaMMoOil M0  XMUMHH  0O0s3aTenbHON  (MHBapHUAHTHOM)
COCTABJISIONIEH COJEPKaHMsI yueOHOTO MpeaMeTa « XuMUs» 0CTa&TCsl BOBMOXKHOCTh BBIOOpA €ro
BapHaTHUBHOW COCTABJISIONIEH, KOTOpas I0JIKHA OINPENEATHCS B COOTBETCTBUM C HAlpaBJIEHUEM
KOHKpETHOTo npoduist o0ydeHus.

B cootBerctBuu ¢ koHnentyanbHbIMU ToNoxkeHUsMH DPI'OC COO o Ha3HauYCHUH
peaMeToB 0a30BOro U yriyoJ€HHOro ypoBHEH B cucteMe aud@epeHIupoBaHHOTO 00yUeHHs Ha
YpOBHE CpeaHero oluiero oopa3oBaHusi XUMHUS Ha YpOBHE YriIyOJIEHHOTO U3y4eHUS! HalpaBieH
Ha pealu3alio TMPEeMCTBEHHOCTH C MOCIHEAYIOIIMM JSTaroM IMOJYy4eHHS XUMHUYECKOTO
oOpa3oBaHMsi B paMKax H3Y4YEHUsI CHELHAIbHBIX €CTECTBEHHO-HAyYHBIX W XUMHUYECKHX
JUCIUIUIMH B By3aX U OpraHU3alusaX cpeiHero npodeccuoHanbHOro oopasosanus. B aToif cBs3u
U3ydyeHue IMpenMera «XUMHUS» OpPHUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha paclIMpeHue U
yriayOJeHne TEOpPeTUYeCKOM W MPaKkTUYEeCKOW TMOATOTOBKM OOy4aroumuxcs, BbhIOpaBIIMX
onpenenéHHbli npo@uiib 00ydyeHus, B TOM YHUCIIEe C NEPCIEKTUBOU MOCIEIYIOMIEro MoTydeHus
XUMHYECKOTO 00pa30BaHus B OpraHu3anusax npodeccuonanbHoro oopasopanus. Hapsiny ¢ atum,
B cBere TpeboBaHuii ®I'OC COO K miIaHUpyeMbIM pe3yibTaTaM OCBOCHHS QenepanbHOI
00pa3zoBaTeNbHON MPOTPAaMMBI CPEHETO 00IIero 00pa3oBaHUs HU3YYCHHE TpeaMeTa «XHUMHS»
OPUEHTUPOBAHO TAK)KE HA PELIECHHE 3a7a4 BOCIUTAHUS U COLIMATIBLHOTO Pa3BUTHS 00yUaroluxcs,
Ha (OPMUPOBAHKE Yy HUX OOIIEHHTENIEKTYaJIbHBIX YMEHUN, YMEHUN pallMOHaIM3aul yueOHOTo
Tpyna ©  OO0OOMmEHHBIX CMOCOOOB  ACSATEIIBHOCTH, HMEIONIUX  MEXKIUCIUTTHHAPHBIN,
HaJIpEeIMETHBIN XapakKTep.

CocraBnsolmiuMu  npeMera «XHUMHSI» Ha YpOBHE YINIYOJIEHHOTO HW3YYEHUS SBIISIOTCS
yrayonéHHable Kypcehl — «Oprannueckas xumus» u «O0mmas u Heopranudeckas xumusi». [Ipu
OTpeJeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYPHOM OpraHu3alMy COJEp:KaHUs ITHX KypCOB B
[porpaMMe Mo XMMHUHU 3a OCHOBY MpHUHATH nosnoxenuss PI'OC COO o paznuuuax 6a30Boro u
yIIyOJIEHHOTO YPOBHEH M3ydeHUs MPeIMETa.

OcHoBy copaepkaHus KypcoB «Opranmdeckas xuMusi» ¥ «OOmas U HeopraHWdecKas
XUMHUSI» COCTABIIIET COBOKYMHOCTh MPEIMETHBIX 3HAHUI M YMEHHH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4€HHUS MpeaMeTa. JTa CHUCTeMa 3HAaHUM IOJIydaeT ONpPEesI€HHOE TEOPETUYECKOe
JIOTIOIHEHHE,  MO3BOJIAIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OOJbIIMA  00BEM
¢dakronornueckoro marepuana. Tak, Ha yriyOon€HHOM ypoBHE M3y4EHHs MpeaMeTa odecredyeHa
BO3MOHOCTh 3HAYUTEJILHOTO YBEIMYEHHS O00bEMa 3HAHUW O XUMHUYECKUX OJJIEMEHTax H
CBOMCTBaX MX COEIMHEHUIN Ha OCHOBE PAaCIIUPEHMs U YIIIyOJIeHUs MPEICTaBICHUN O CTPOCHHUH
BEIIECTBA, XUMUYECKOMN CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS peaKlui, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS XUMUYECKON KUHETHKU U TEpMOJUHAMUKU. V3ydeHne nepuoanueckoro 3akoHa u
[lepuonuueckoir  cucTeMbl  XMMHYECKUX  OJJEMEHTOB  0Oa3MpyeTrcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX MPEJICTABICHUSIX O CTPOCHUH aToMa. XHUMHUYECKask CBA3b OOBSICHSIETCS C
TOYKHM 3PEHHUS] SHEPreTHUYEeCKUX H3MEHEHUU Npu e€ 0oO0pa3oBaHUU U pa3pyIlICHHH, a TaKXKe C
TOYKM 3pEHUs MeXaHU3MOB €€ oOpa3zoBaHus. l3ydeHue THUIOB pEAKIHM JOMOJIHAETCS
(dbopMHpoBaHHEM TNpeACTaBIEHUH 00 MEKTPOXUMUYECKUX MPOIECCAX U AIIEKTPOJIN3E PACILIaBOB
U pacTBOpPOB BEIIECTB. B Kypce OpraHMYeckod XMMHH TPH PACCMOTPEHUU PEAKIMOHHOMN
CHOCOOHOCTH COeIMHEHUH yrensiercs 0co00e BHUMaHUE BOIPocaM 00 AJIEKTPOHHBIX P deKTax,
0 B3aUMHOM BJIUSTHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaxX peaklMi.



Oco0oe 3HaueHHe UMEET TO, YTO Ha COJEP)KaHHUE KYpPCOB XHMUHU YIIyOJEHHOTO YpPOBHS
U3y4YeHHUs I KIAcCOB ompeeiaéHHoro mnpoduis (raaBHBIM 00pa3oM Ha HMX CTPYKTYpY H
XapakTep JOMOJHEHUI K OOIIeil cucTeMe MpeMETHBIX 3HAHHI) OKa3bIBAIOT BIMSHUE CMEKHBIC
npeamersl. Tak, Hampumep, B COAEpXKaHUM NpeaMeTa JUisl KIacCOB XUMHUKO-(PU3UYECKOTO
npoduis OoJbIoe 3HaUeHHWE OyIyT UMETh JIEMEHTHI y4eOHOTO MaTepualia Mo oOIeld XUMUH.
[Ipy wm3yyeHun npeameTa B JAHHOM ciydae akUEHT OyAeT clielaH Ha OOIIHOCTh METOJOB
MO3HaHUs, OOUTHOCTh 3aKOHOB M TEOPUH B XMMHU U B (PU3HUKE. aTOMHO-MOJIEKYJISIpHAS TEOPHS
(MonekynsipHass TeopHsi B (PHU3MKE), 3aKOHBI COXPAHCHUS MAacChl M DHEPrUH, 3aKOHbBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUH BEIIECTB U APYroe€.

B T0 xe BpeMs B cosiepikaHUU MpeaMeTa JUIsl KJIaCCOB XUMHUKO-OMOIOrMUecKoro npoduis
OombIIMN yenabHBIA Bec OyleT UMEeTh OpraHudeckas XuMus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTb I 00Jiee 00CTOSTENILHOTO PACCMOTPEHUSI XUMUYECKOI OpraHu3aliy KIETKH Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NpPUMEPYy, TaKhe CTPYKTypHbIE
KOMITOHEHTBI, KaK JIMMUJbI, O€NIKH, yriaeBoJbl, HyKJIEMHOBbIE KUCIOTHI U apyrue. IIpu 3tom
3HaHUSA O COCTaBE M CBOMCTBAX NPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHWYECKHX BEIECTB
CILy’KaT OCHOBOM JJIsl U3y4EHUS CYITHOCTU IIPOLECCOB (POTOCHHTE3A, AbIXaHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHUS OCHOB HAay4HOIO MHUPOBO33PEHHS, OCBOEHHUS OOIIEHayYHBIX
METO/IOB [TO3HAHUS U OIbITA IPAKTHUECKOTO MPUMEHEHNS HayUYHbIX 3HAHUM U3y4eHHe MpeaMeTa
«XuMuUs» Ha YIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SAX C YYCOHBIMH
IpeaMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteil «EcTrecTBeHHO-Hay4YHbIE TPEMETHI»,
«MaremaTka 1 HHpopMaTuka» U «Pycckuil Si3bIK U JIUTEpaTypa».

[Ipn u3ydyeHun ydeOHOTo npeaMera «XUMHUS» Ha YIIIYOJIEHHOM YPOBHETaKXKe, Kak Ha
YpOBHE OCHOBHOTO MW CpeaHero obmiero obOpa3zoBanus (Ha 0a30BOM YpOBHE), 3amaucit
MEPBOCTENIEHHOW 3HAYMMOCTHU sIBisieTcs (OpPMHUPOBAaHME OCHOB HAayKH XHMHUH Kak 00JacTH
COBPEMEHHOIO €CTECTBO3HAHUSA, NPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHMPOBOW KyJbTYphl. Perienue 3Toi 3agaun Ha yriiyOJEHHOM YpOBHE HM3YYEHHUS
IIpeAMETa NPEANOIAracT pean3aliio TaKUX LeNel, Kak:

(dbopMUpOBaHUE MPEACTABICHHUI: O MaTepHalbHOM €IMHCTBE MHUpPaA, 3aKOHOMEPHOCTAX
Y MMO3HABAEMOCTH SIBIEHUHN MPUPOJIbI, 0 MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ BeAylield poiu B 00ECIEYeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA: B PELICHUU
npo0JieM SKOJIOTHYECKOM, SHEPreTHYecKod M MHUIIEBONW O€e30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHUKOB JHEPrUH, B
obecrie4yeHnn palMOHAIBHOTO MIPUPOIOTIOIB30BAHUS, B dbopmMupoBaHuU
MHPOBO33pEHHUS U 00ILEH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTMYECKH 0O0CHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IIPUPOJHOM Cpee;

OCBOEHHME CHUCTEMBI 3HAHHUH, JIEKAIIUX B OCHOBE XHUMHUYECKOH COCTaBJIAIOIEN
€CTECTBEHHO-HAY4YHON KapTUHbI MHpa. (QYHAAMEHTAJIbHBIX TMOHSATHI, 3aKOHOB U
TEOpU XHMMHH, COBPEMEHHBIX MPEACTABICHUII O CTPOCHHMM BEIIECTBA Ha Pa3HbIX
YPOBHSX - aTOMHOM, HMOHHO-MOJIEKYISPHOM, HaJMOJIEKYJISIPHOM, 0
TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHHS XUMHYECKHX
peaxkiuii, 0 XUMHUYECKOM PaBHOBECHUH, pACTBOpAX M AMCIEPCHBIX CUCTEMaX, 00 00mmx
Hay4YHBIX MPUHIUIIAX XMMHYECKOT0 TPOU3BO/ICTBA;

¢dbopMupoBaHue y OOy4arOUIMXCS OCO3HAHHOTO IOHUMaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HAHMWU i OOBSICHEHMs] KIIOYEBBIX HJed U mpobdiieMm
COBPEMEHHOM XUMHUM, A OOBSCHEHUS M TNPOTHO3UPOBAHHUS SBJICHUH, HMEIOIINUX
€CTECTBEHHO-HAYUYHYIO0 NPUPOJAY; TPaMOTHOIO pelIeHUuss NpoOsieM, CBSI3aHHBIX C



XMUMHUEN, MPOTHOZMPOBAHHUS, aHAIM3a M OLEHKH C TIO3UUUH HKOJOTHYECKOH
0€30MacCHOCTH TIOCIIEACTBUIN OBITOBOWM M TMPOM3BOACTBEHHOW NESATEIHHOCTH UYEIOBEKA,
CBSI3aHHOW C XUMHYECKHUM TIPOM3BOJICTBOM, WCIIONB30BAaHUEM | TepepadOTKOM
BEIIECTB,;
yIITyOJIeHHE TIPEACTABICHUH O HAyYHBIX METOJaX II03HAHUS, HEOOXOIUMBIX IS
MPUOOPETEHUST YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHCHUS XUMHICCKHX
SBJICHUW, WMEIONIMX MECTO B TIPUPOJIE, B TPAKTHUYECKOW JCIATEILHOCTH U
IOBCETHEBHOM KU3HU.
B 1uranme peamuzanuM TIEPBOOYEPEHHBIX BOCIHTATEIBHBIX W Pa3BHBAMOIMNX (DYyHKIIHH
L[EJIOCTHOM CUCTEMBI CpEJHEro oOIIero oOpa3oBaHUs MPU M3YyYEHUH MpeaMeTra «XUMHUS» Ha
yIayoJI€HHOM YPOBHE 0COOYIO aKTYaJIbHOCTh IPHOOPETAIOT TAKUE TIEIH M 3a7a91, KaK:
BOCITUTaHUE YOCKIEHHOCTH B IMO3HABACMOCTH SIBJICHHH WIPUPOJBI, YBAXKCHUS K
MpoIlecCy TBOPUYECTBA B OOJIACTH TEOPETUYECKUX W TPHUKIAIHBIX HCCICJIOBAHUHA B
XAMUH, (HOPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH,
pa3BUTHE MOTHBAIMA K OOYYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIMTAHHUIO HA OCHOBE YCBOCHHS O0IIIEYETIOBEYECKUX IEHHOCTEH;
pa3BHTHE TIO3HABATCIIHBIX  HMHTEPECOB, HWHTCIUICKTYaIbHBIX M  TBOPYECKHUX
crocoOHOCTe# oOyuaromuxcsi, GOPMHPOBAHNE Y HUX CO3HATEIHHOTO OTHOIICHHS K
caM000Opa30BaHWIO U HEMPEPHIBHOMY OOpa30BaHUI0 KaK yYCIOBUIO YCIHENTHOM
npo(ecCHOHaTBbHON M OOIIECTBEHHOW IEATENbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HHU,
dbopMUpOBaHHE YMEHHW W HAaBBIKOB pPa3yMHOTO MPHUPOIOTNOIB30BAHUS, PA3BHTHE
OKOJOTUYECKOW  KyJAbTYpHI, TMPUOOPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIEC3HOU
AKOJIOTMYECKOU JIEATEIIbHOCTH.
OOmiee 4yuciio 9acoB, MPEAYCMOTPEHHBIX ISl M3YyUEHHs] XMMHUU Ha YIIIyOJCHHOM YpPOBHE
cpeanero obrero obpasoBanwus, coctaBisier 204 gacos: B 10 kimacce — 102 uwaca (3 gaca B
Henemo), B 11 kimacce — 102 vaca (3 gaca B HeZEIIO).



COJAEP)KAHUE OBYYEHUSA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMUH.

[IpenmMer W 3HaYeHHEe OpPraHMYECKOW XHWMHH, MPEICTaBICHHE O MHOrooOpasuu
OPraHM4YeCKUX COECTUHEHUH.

DJEeKTPOHHOE CTPOEHUE aTroMa YIrjiepoJa. OCHOBHOE U BO3OYKIEHHOE COCTOSHUS.
BanentHble BO3MOKHOCTH aToMa yriepoaa. XMMHUYECKas CBSI3b B OPraHMYECKUX COEAMHEHUSIX.
Tunel rubpuan3anuy aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAaJIEHTHOMN
cBsi3u (OOMCHHBIN M JOHOPHO-AKIENTOPHBIN). THITBI IEpEKPhIBaHKS aTOMHBIX OpOHTaNeH, 6- U
n-cBsizu. OpauHapHasl, ABOWHAas W TpoilHast cBsi3b. CrnocoObl paspbiBa CBsI3ed B MOJIEKYJIax
oprannyeckux BemiecTB. [loHaTue o cB060JHOM paguKaie, Hykieoduse u aaekTpoduie.

Teopust crpoenHuss opraHmdyeckux coeauHeHuid A.M. bymiepoBa M COBpEeMEHHBbIE
MIPEJICTABJICHUS O CTPYKTYPE MOJIEKYJ. 3HaU€HUE TEOPUU CTPOEHUSI OPraHUUYECKUX COEIMHEHUH.
MonekynsapHsle U CTpyKTypHble (opmynbl. CTpyKTypHblE (OPMYIBI Pa3iNMYHBIX BHJIOB!
pa3BépHyTas, COKpam€HHas, ckeneTtHas. M3omepusa. Bunabl wn3omepun: CTpyKTypHad,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE HPQPEKThl B MOJEKyJIaX OPraHu4YeCKHX COEIUHEHHI
(MHIYKTHBHBIH 1 ME30MEPHBIN 3(DDEKTHI).

[IpencraBnenue o knaccupuKaluyu OpraHnyeckux BemecTs. [loHsaTHe 0 GyHKIMOHATBHON
rpymnme. 'omonorusi. 'omonoruyeckue psapl. CucreMarnyeckasi HOMEHKIIATypa OpraHUYecKuX
coenunennit (IUPAC) u TprBHabHbIC Ha3BaHHS OTACTBHBIX MPEICTABUTENCH.

OcoOenHoct M KiIaccUUKalUs  OpraHuueckux  peakuui.  OKHCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIINM B OPTaHUYECKON XUMUHU.

DKcrepuMEeHTaIbHbIE METOJIbl M3YUEHUS BEIIECTB M WX MPEBpPALICHUI: 03HAKOMJICHHE C
oOpa3aMu OpraHM4ecKuX BEIIECTB W MaTepUallaMd Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYeCKUX BEIIECTB MpH HarpeBaHuu (MUIaBicHHe, OOYIJMBaHWE ©  TOpPEHHE),
KOHCTPYHPOBaHUE MO/JIEJIeN MOJIEKYJl OpraHUYECKHUX BEIIECTB.

Yraesoaopoasl.

Ankanbl. 'omonorudeckuil psa ajnkaHoB, oOmiast ¢opMysia, HOMEHKIATypa U U30Mepus.
IIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI ANKAHOB, SP -THOPHIM3AINS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HYECKUE CBONCTBA AITKAHOB.

XUMHYECKHE CBOWCTBA AJIKAHOB. PEaKLUU 3aMEIIeHUs, U30MepU3alliy, AeTUAPUPOBaHNS,
UMKIW3aldY, THpOJIM3a, KpekuHra, ropenus. [lpeacraBieHne o MexaHHW3Me peakUui
paZvKaIbHOTO 3aMEeLICHHS.

Haxoxnenue B mpupoae. CriocoObl OTy4eHUs! U MPUMEHEHUE aJIKaHOB.

Huxnoankanel. O6mast popmyia, HOMEHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOCHHS U
XAMHUYECKHX CBOMCTB MablX (I[MKJIOMPOTIAH, NUKIOOyTaH) W OOBIYHBIX (I[MKJIOTICHTAH,
[IUKJIOTEKCaH) NUKI0ATKaHOB. CriocoObI TIOTYYCHHUS ¥ TPUMEHEHHUE IIUKIIOATKAHOB.

Ankensl. 'oMoJIOTHYECKUH sl AIKEHOB, 001Iast popMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJCKYN ANKCHOB, SP°-THOPHIM3AIMS ATOMHBIX OpOHTAalIeii
yriieposa, 6- U n-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Luc-TpaHc-) nzomepus. Ouznyeckue
CBOWCTBA QJKEHOB. XUMHWYECKHE CBOMCTBA. PEAKLIMH NPHUCOCIWHEHHs, 3aMEIICHHUS B O-
MIOJIOKEHWE NPHU JABOMHOW CBA3M, NMOJMMepHu3auuu U okucieHus. [IpaBmiio MapkoBHHKOBA.
KauecTtBenHsle peakiuy Ha ABOMHYIO CBsi3b. CHIOCOOBI MOJTy4€HUsI U IPUMEHEHUE aJIKEHOB.



Ankanuenbl.  Knaccudukanuss — ankaameHoB  (COmpspKEHHBIC,  M30JMPOBAHHBIC,
Kkymyauposannvie). OCOOCHHOCTH  DJICKTPOHHOTO CTPOCHHS M XMMHYECKHUX CBOWCTB
conpspk€HHBIX aueHoB, 1,2- m 1,4-npucoenuuenue. [lomumepunsaust CONpsHKEHHBIX JHCHOB.
CrniocoObl ostydyeHus: ¥ IPUMEHEHUE aJIKaIueHOB.

Anxunbl. ['oMonoruueckuil psa ankuHOB, oOuias popMmysia, HOMEHKIATypa U U30MEpus.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKUHOB, SP-THUOPHUIM3ALNsS aTOMHBIX
opOutaneit yriepona. DU3MYECKHE CBOWCTBA AJIKWHOB. XUMHUYECKHE CBOMCTBA. PEAKIUU
MPUCOEIMHEHUS, AUMEpPU3allUd U TpUMEpHU3aluy, okuciaeHus. KucioTHele cBONCTBa aJKMHOB,
MMEIOLUX KOHIEBYIO TPOWHYIO CBS3b. KauecTBEeHHBbIE peakIMu Ha TpoilHYyIO CcBA3b. CriocoObl
MOJIy4€HUsI U IPUMEHEHHUE aJIKIHOB.

ApomaTrueckue yriaeBoopo sl (apers). ['omMonornueckuii psij apeHoB, oomias Gopmyia,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYINIbI OEH3071a.
@dusnyeckrue CBONCTBA apeHOB. XMMHUYECKHE CBOMCTBa O€H30J1a U €ro TOMOJIOTOB. pEaKIUU
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM pajMKalie, peaklMd NpPUCOEANHEHNS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue 00 OpueHTUPYIOLIEM AEMCTBUM 3aMeCTUTENeH
B OCH30JIbHOM KOJIbIIE HAa MPHUMEpE aTKUIbHBIX PaJAUKaIOB, KapOOKCHUIBHOU, THAPOKCUIIBLHOH,
aMUHO- U HUTPOTPYIIHBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOWCTB CTHpPOJIA.
[Tonumepuzanuss  crtupona. CnocoObl  MOJydeHUST U TNPUMEHEHHE  apoOMaTHYEeCKHX
YTIIEBOAOPOIOB.

[Ipupoansrii ra3. Ilonyrueie Hedraubie razsl. Hedts u €€ nmpoucxoxnenue. KameHHbli
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl nepepaboTKu HEe(PTHU: MEeperoHka, KPEeKUHT
(TEepMUYECKUH, KaTATUTUYCCKUi), pUPOpMUHT, muposu3. [IpoaykTel mepepaboTku HedTH, UX
MIPUMEHEHHE B IPOMBIILIJICHHOCTH U B OBITY.

I'eHeTnyeckast CBSI3b MEXAY Pa3TIUNYHBIMU KJIACCAMHU YTIIEBOI0OPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTeHIPOU3BOIHBIX YIJIEBOAOPOIOB. Peakiuu 3amenieHus
raJloreHa Ha TUAPOKCOTPYNNy, HUTPOTPYIIY, LHUaHOTpyHmy, amuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CIMPTOBOrO pacTBopa mmiénoud. BzaumonelictBue
JUTaJOTE€HAIKAaHOB C MarHueM M LUHKOM. [loHSiTHE O MeTalJIoOpraHUYecKUX COEAMHEHHUSIX.
Hcnonb30BaHue TajlOT€HIIPOM3BOIHBIX YIJIEBOAOPOJOB B OBITY, TEXHUKE U MpPU CHHTE3E
OpPraHMYECKUX BEILECTB.

DKcriepUMEHTAIbHbIE METOJbl H3YYEHHs BEIIeCTB M HX NPEBpALICHUI: H3ydeHHE
GU3MUYECKUX ~ CBOWCTB  yIJIEBOJOPOAOB  (pacTBOPUMOCTB),  KAUeCTBEHHBIX  pEaKIUil
YIJIEBOJIOPOJIOB PA3IMUYHBIX KIaccoB (0OeciBeYrBaHHE OPOMHOW WIIM HMOIHOW BOJIBI, pacTBOpa
NepMaHraHaTa Kajusi, B3auUMOJIEHCTBHE aleTWIeHa ¢ aMMHayHbIM pPacTBOPOM OKCHAA
cepeopa(l)), kauecTBeHHOE OOHApY)KEHHE YIJICPOJa M BOAOPOJA B OPraHUYECKHUX BEIICCTBAX,
MOJIyY€HUE HTUJIEHA W H3Y4YEHHE €ro CBOICTB, O3HAKOMJIeHHE C Kosuiekuusmu «Hedte» n
«Yromp», ¢ oOpa3uamy IUIacTMacc, KaydyKOB W PE3HHBI, MOJEIMPOBAHHE MOJIEKYI
YTJIEBOJAOPOIOB U IaJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHEeHNS.

[penenbHble OgHOATOMHBIC CIUPTHL. CTpoeHHEe MOJIeKyNl (Ha HpUMepe MeTaHoJia |
sTanosa). ['oMmoorudeckuit psz, odmast popMysa, K30MepHs, HOMEHKJIATypa U Kiaccu(puKarus.
dusuyecknue CBOMCTBA MNpeAETbHBIX OJHOATOMHBIX CHUPTOB. BoIOpoaHbIE CBS3M MEXIY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBONCTBA: peaKUMM 3aMeIleHUs, JeruapaTaluy,
OKHCJIEHUS, B3aUMO/JICIICTBHE C OPraHNYECKUMH U HEOPraHM4eCKUMH Kucinotamu. KadecTBeHHas
peakiusi Ha OJHOATOMHbIE crupThl. [leiicTBUe 3TaHONAa M METaHONa Ha OpPraHU3M 4YeJIOBEKa.
CriocoOblI MosTyueHus: 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepus. OcoO0eHHOCTH (HU3NUYECKUX U XUMHUYECKUX
CBONCTSB.

MHoOroaToMHbl€ CHOMPTHI — 3TUJICHTJIMKOJIb M TIUIEpUH. DU3nyecKue U XUMUYECKUE
CBOMCTBA: peakUUy 3aMEIlEeHUs, B3aUMOJEHUCTBUE C OPraHUYECKMMHM U HEOPTraHMYEeCKUMHU
KHCJIOTaMHM, KaueCTBEHHAsl peakiisi Ha MHOTOAaTOMHbIe cIHpTHI. [IpencraBienne o MexaHu3me
peaknuii HykiaeopmibHOTO 3aMmenieHus. JleiicTBue Ha opranu3m denoBeka. CrocoOb! MOTydeHUs
Y IPUMEHEHNE MHOTOAaTOMHBIX CIIMPTOB.

®enon. CtpoeHne MOJIEKYIbl, B3AUMHOE BIMSHHE THIPOKCOTPYIIIbI U O€H30IbHOTO SApa.
®dusznueckue cBoiicTBa (eHosa. OcCOOEHHOCTH XMMHUYECKUX CBOMCTB (heHona. KauecTBeHHBIE
peakuuu Ha ¢eHon. ToxcuyHocTh ¢eHona. CrnocoObl MOMy4eHHUs U MPUMEHEHHe (eHoa.
®denonpopmanbIeruiHas cMoJa.

KapOoHunbHble cO€IMHEHHS — albJeruAbl M KETOHBI. JJEKTPOHHOE CTPOEHHE
KapOOHWIbHOW Tpynmnbl. ['oMosornueckue psasl anbJerugoB M KETOHOB, oOmas ¢opmyna,
n30Mepuss M HOMeHKJarypa. (Du3uyeckrne CBOMCTBA alIbJCTHIOB M KETOHOB. XHMHUYECKUE
CBOMCTBa aNpAETHUIOB M KETOHOB. peakuuu npucoeauHeHus. OKHUCIEHHE albAeTUIOB,
KaueCTBEHHbIE PEaKIMM Ha anpiaeruipl. CrocoObl MOMydeHHs] U MPUMEHEHHE albJerHIoB U
KETOHOB.

OnHOOCHOBHBIE TIpe/ebHble KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOECHMSI MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkiarypa. dusmueckue cBOICTBa 0JHOOCHOBHBIX
MpeeNbHbIX KapOOHOBBIX KHUCIOT. BomoponHble cBSi3M MeXAy MOJEKyJaMu KapOOHOBBIX
KHUCIOT. XUMUYECKHE CBOMCTBA: KHUCIIOTHBIE CBOMCTBA, peakuusi ATepUPUKALNU, PEAKIHHU C
YY9aCTHEM YTIIEBOIOPOIHOTO paaukaia. OcOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTH. [loHsTHE
0 IPOU3BOJHBIX KapOOHOBBIX KUCIIOT — CIIOKHBIX 3upax. MHoroodpasue kapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMpPENEIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIOT, TUKapOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, MAJbMUTUHOBAs, OJIEMHOBAS, JUHONE8As, JAUHONEH08ass KUCIAOThI. CHocoObl
MOJIy4YEHUS U IpUMEHEeHUe KapOOHOBBIX KHUCIIOT.

Cnoxublie 3¢upsl. ['omonornyeckuil psa, obmas Gopmya, U3oMepus U1 HOMEHKIJIATypa.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA: THIPOJIU3 B KUCJIOW U IIEJIOYHOMN Cpee.

Kupst. Ctpoenue, puznueckue U XMMHUYECKHE CBOMCTBA KUPOB: TUIPOJIHU3 B KHCIOW U
1ieno4yHoi cpeae. OcoOOEHHOCTH CBOMCTB XKHUPOB, COJIEPKAIINX OCTATKU HETIPENEIbHBIX KUPHBIX
KHUCIIOT. JKupsl B Ipupoe.

MpBUT4 KaK COMH BBICIINX KapOOHOBBIX KHCJIOT, HX MOIOIIIEE JICHCTBHE.

OOrmiass xapakTepucThKa yriaeBogoB. Kiraccudukamnus yrieBoaoB (MOHO-, M- |
noJiucaxapuasl). MoHocaxapuasl: TJIIOKO3a, (pPyKTO3a, Tajnakro3a, pubo03a, Ie30KCHprO03a.
®usnyecknue CBOWCTBA W HaxoxiaeHHe B npupone. DorocuHTe3. XUMHUYECKHME CBOMCTBA
[JIIOKO3bl: pPEaKklIMM C Y4acTUEM CHUPTOBBIX U  aJbACTHUAHON TpyII, CIOUPTOBOE U
MOJIOYHOKHUCIOE Opoxenue. IlpumeHeHue TIIOKO3bI, €€ 3HAUEHHE B JKU3HEAEATEIbHOCTHU
opranu3ma. Jlucaxapuapl: caxapo3a, MajlbTO3a M JIakTo3a. BoccranaBiauBaromue U
HEBOCCTaHaBIIMBaOIMe aucaxapuisl. ['mapomus nucaxapunoB. Haxoxzaenue B mpupone u
npumeHenue. [lonncaxapuapl: Kpaxmal, INIMKOTeH M Hemtoio3a. CTpoeHue MakpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha U Lesulioyo3bl. Pusnueckue CBOMCTBA Kpaxmaiga M IEJUTHOJIO3bI.
XuMHYecKre CBOMCTBA Kpaxmaia: THAPOJIN3, KaUeCTBEHHAas peaklus C HMOJ0M. XUMUYECKHE
CBOICTBA LEJUTIOJIO3bI: TUAPOIIN3, MOTydeHne 3(GupoB 1esto03bl. [IoHsTHE 00 NCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIEIK).



DKclepUMEHTAIbHbIE METOJbl M3y4YEHMsI BEIIECTB M UX MPEBPALICHHI: pacTBOPUMOCTh
pPa3JIMYHBIX CHOUPTOB B BOJIE, B3aMMOJEHUCTBHE HITaHOJIA C HATPHUEM, OKHCIEHHE HTHIIOBOTO
CIUpTa B aJbJETHJ HA PACKAIEHHOM MEIHOW NPOBOJOKE, OKHUCIECHHE ATHJIOBOIO CIHpTa
JIUXPOMATOM Kayusi (BO3MOYKHO HCIOJIb30BAaHHE BHICOMATEPUATIOB), KAYECTBCHHBIC PEAKIIUU HA
anpaerupl (¢ ruapokcunom auammuncepedpa(l) u rugpoxcuaom meau(ll)), peakius raumnepruHa
¢ runpokcuaoM memu(ll), XuMudeckre CBOMCTBAa pacTBOPa YKCYCHOM KHUCIIOTHI, B3aUMOICHCTBHE
pactBopa roko3bl ¢ ruapokcuaoM meau(ll), B3amMopeicTBue kpaxmanaa ¢ MOJOM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33724 110 TeMaM «CrupThl U peHomnsr», «KapooHoBbie KUCIOTHI. CIIOKHBIS
3puUpbI».

A3oTcoaep:xalue OpraHu4ecKue cCoeJHHEeHUS.

AMuUHBI — OpraHuYeckue Mpou3BoJHbIe aMMmuaka. Kiaccubukanus aMHUHOB!
anudaruyeckrue U apoMaTUYecKue, epBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpOEHHE MOJIEKY,
obmas ¢opmyna, u3omepusi, HOMEHKJIATypa U (PU3MUYECKUe CBOMCTBA. XHMMHUYECKOE CBOMCTBA
anidaTuyecKuXx aMMHOB. OCHOBHBIE CBOWCTBA, AJKWIMPOBAHHUE, B3aUMOJEUCTBUE MEPBUUHBIX
aMUHOB C a30TUCTOM Kuca0TON. CoM aJKuIaMMOHUS.

AHWINH — NpeACTaBUTENb aMUHOB apoMatuyeckoro psina. CtpoeHue anuwinHa. Bzaumuoe
BJIUSIHUE TPYII aTOMOB B MOJIeKysne aHuiauHa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB aHHIIMHA.
KauectBennsle peakuuu Ha aHWIMH. CrocoObl MOJY4YeHUS M MPUMEHEHHE anu(aThYecKux
amuHOB. [losyuenne anuiImHa U3 HUTPOOEH301a.

Amunokucnotel. Homenkimatypa u  wusomepus. OTaenbHblE MPEACTABUTENH  O-
AMUHOKMCIIOT. TJIMIWH, alaHuH. PU3NYeCKue CBOMCTBA aMUHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEpHBIX OpPraHWYEeCKHX COEJWHEHUH, peakius MOJUKOHIECHCAIIH,
oOpa3oBaHue NENTUAHON CBA3M. buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U THUAPOJIN3
MENTUIOB.

benku kak mnpuponHsie nonumepbl. IlepBuuHas, BTOpUYHAs M TPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THAPOJIU3, JEHATypalus, KaYeCTBEHHBIE PEAaKIMH Ha
OemnKu.

DKCrepUMEHTAIbHbIE METOJAbl M3YYEHHUS BEUIECTB M MX INPEBpAIICHHI: pacTBOpEHHE
OenKoB B BOJIE, JeHaTypalus O€KOB NP HArpeBaHWUM, LIBETHbIE PEaKIMMU HA OENKH, pelieHHe
OKCIIEPUMEHTAIBHBIX 33/a4d 10 TeMaM «A30TCOAEpKaIUe OPraHWYECKHE COCAUHEHUSI» U
«Pacnio3HaBaHuE OPraHUYECKUX COCUHEHUI».

BricokomoieKyJIsipHbIe COCAUHEHHS.

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, IOJIHMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJUMEpU3AINH, CpPEAHssT MoJieKynspHas Mmacca. OCHOBHBIE
METO/bl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJUHEHNI — MOJIMMEPU3ALMS U TIOJTUKOHICHC AL,

[TonumepHsbie MaTepHaJIbl. [Imactmaccer (monuATHIICH, MOJIATIPOTINIIEH,
MTOJIMBUHUIIXJIOPH, MOJINCTHUPOT, MOJINMETHIIMETAKPHIIAT, MOJINKapOOHATHI,
noJMITUIICHTepedTanaT). YTUiu3amus 1 nepepaboTka riacTuKa.

DnacToMephl: HATypaJlbHBIA KaydyK, CHHTCTHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPONPEHOBBIMN, H30TPEHOBBIH) M CHIIMKOHBI. Pe3nHa.

Bosokna: HaTypaibHble (XJIOTOK, IMEPCTh, MENK), UCKYCCTBEHHBbIC (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalPpOH U JIaBCaH).

[Monaumepbl  cnenuanbHOro  HasHaveHus (TedsoH, KeBimap, 3JEKTPOIPOBOIAIINAE
MOJIMMEPBI, OHOpa3iaraeMple MOJIUMEPHI).



DKcrepUMEHTAIbHbIE METOJIbI M3YUEHUS BEIIECTB M WX MPEBpPALICHUI: 03HAKOMJICHHE C
oOpa3uaMu MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKOB, peIIeHHE
AKCIIEPUMEHTAIBbHBIX 33/1a4 10 TeMe «Pacro3HaBaHue M1acTMacc U BOJIOKOH.

Pacuérurie 3amgaun.

Haxoxnenue MonexyasipHON GOpMyIbl OPraHUuYeCKOro COETUHEHHS IO MAaCCOBBIM J0JISIM
3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISIPHONU (QOpMYsbl OPraHUYECKOTrOo
coeauHeHusT 1Mo Macce (00BEMY) MPOAYKTOB CropaHus, MO KOJMYECTBY BemiectBa (Macce,
00bEMY) MPOAYKTOB PEAKIIUH W/UIIM UCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOIH (OPMYITbI
OpPraHMYECKOTO BEUIeCTBA Ha OCHOBE €ro XMMMYECKHMX CBOMCTB WM CHOCOOOB IOJIYYEHHS,
oTpezeNieHUe J10JIM BbIXOA MPOIYKTa PEAKIIUHU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanmzanus MexXnpeaMeTHBIX CBsI3€i NpU M3ydeHWHW opranndeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSI Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAyYHBIX IMOHATUH, Tak M
MOHATHH, MPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TOHATHA: SIBICHHE, HAy4yHBIH (akT, TMIOTE3a, Teopus,
3aKOH, aHAJIM3, CHHTE3, KiaccupuKauus, HAOMOJCHHE, U3MEpPEHHE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBaHUE.

@dusmka: marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEWTPOH, MOJIEKYJla, JHEPreTUYECKUN
YpOBEHb, BEUIECTBO, TeJNO, 00BEM, arperaTHOE€ COCTOSHUE BEIIeCTBa, (PU3NYECKHE BEIUYHHBI,
€IMHULIbI U3MEPEHHU s, CKOPOCTbh, SHEPTHUS, Macca.

buonorus: knerka, opraHusM, sKOcucTeMa, omochepa, MeTabOIU3M, HACIEACTBEHHOCTH,
aBTOTPO(HBIM W TeTepoTpo(HBIH THUN TUTAHUA, OpokeHUE, (POTOCHUHTE3, IbIXaHHUE, OCINIKH,
YTJIEBO/BI, JKUPbI, HYKJIEMHOBBIE KUCIIOThI, (DEPMEHTBHI.

I'eorpadus: nmose3Hble UCKOMAEMbIE, TOIUIUBO.

TexHonOorus: MUIIEBbIE MPOTYKTHl, OCHOBBI PAllMOHATBHOTO MUTAHUSI, MOIOIIIE CPE/ICTBA,
MaTepUaibl U3 HCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0CHOBBI XUMMH.

Atom. CocTaB aTOMHBIX siiep. Xumudeckuil aneMeHT. M3otonsl. CTpoeHne 3JIeKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE 4YMCIA. DHEPreTUYECKHE YPOBHU U TOAYPOBHU. ATOMHBIE
opoutanu. Krnaccupukanus XUMHYIECKUX 3JIeMeHTOB (S-, p-, d-, f-anementsi). Pacnpenenenue
AJIEKTPOHOB TI0 aTOMHBIM OpOUTAIsIM. OJIEKTPOHHbIE KOH(QUIYpallUM AaTOMOB 3JEMEHTOB
MEepBOro—4YeTBEPTOro MEPUOJIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpali HOHOB. DJIEKTPOOTPHULIATEIHHOCTb.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucrtemMa xumudeckux »dsyemeHToB JI.U.
MenneneeBa. CBsi3b mnepuoauyeckoro 3akoHa U [leproguyeckoll CHCTEMBl XHMHYECKUX
9JIEMEHTOB C COBPEMEHHOU TEOpHEH CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XMUMHMYECKUX JJIEMEHTOB U 00pa3yeMblX MMU HPOCTBIX M CIOXHBIX BEUIECTB IO Tpynmnam H
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesna.

XruMHueckass CBs3b. BHIBI XMMHYECKOW CBA3U: KOBAJEHTHAs, MOHHAs, METaJUIMYecKasl.
MexaHnu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-AKIENTOPHBINA. DHEprus
1 JayrHA cBA3U. 11oyIpHOCTH, HANPaBIEHHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble
cBs3u. Bonopoanas cBs3b. MeXMONIEKYIIPHBIE B3AMMOACUCTBUS.



BanenTHOCTE W BaJieHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b SJEKTPOHHOU CTPYKTYPHI
MOJIEKYJ ¢ HMX TCOMETPHYECKHM CTpoeHHeM (Ha MpHUMEpe COCIAWHEHHH JJIEMEHTOB BTOPOTO
MepHO/Ia).

[IpenacraBnenne O KOMIUIGKCHBIX —coeauHeHUsk. (CocTaB KOMIUIEKCHOTO  HOHA!
KOMIUIEKCOOOpa3oBaTenb, JUTaHAbl. 3HAUYEHHWE KOMIUIEKCHBIX coeauHeHud. [lonstue o
KOOPJMHAIIMOHHON XHUMUHU.

BemniectBa MONIEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHSA. THUIBI KPUCTAIIMYECKUX
peérox (CTPYKTYp) ¥ CBOWCTBA BEILECTB.

[Tonsitue o gucnepcHbix cucremax. MctuHHble pacTBOpbl. [IpeacTaBieHne 0 KOJUTOUMIHBIX
pactBopax. CrocoObl BBIpaXEHHS KOHIIGHTpPAIlMM PAcTBOPOB. MaccoBasl JOJS BeIIecTBa B
pacTBope, MOJISIpHas ~ KOHIEHTpauus. HachllleHHble W HEHAChIIIEHHBIE  PAacTBOPHI,
pactBopuMOCTh. KprcTamioruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. TpHBHATbHBIC HA3BAHHS
OTAEJBbHBIX MPEICTABUTENECH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakliiii B HEOPraHM4YeCKONH U OpraHuYecKoil XuMuu. 3aKoH
COXPAaHEHUsI MAacCChl BEIIECTB; 3aKOH COXPAHEHUS M MPEBPAILLCHHUS SHEPTUHA MPU XUMHUUYECKUX
peaknusax. TenmoBbie 3QPEKTh XUMUUECKUX peakiuii. TepMOXUMHYECKUE YPAaBHEHUS.

CKopoCTh XUMHUUYECKOU PEAKINH, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (akTopoB. ['OMOreHHbIE
Y reTeporeHHble peakunn. Karanus u katam3aTopsl.

OOpatumple u  HEOOpaTHMMBIE peakmuu. XuMmMu4deckoe paBHoBecue. KoncranTa
XUMHUYECKOTO paBHOBecHs. PakTOphl, BIUAIOUIME HA IOJOKEHUE XUMHYECKOTO PABHOBECHS:
TeMIlepaTypa, AABJICHHE W KOHIUEHTPAIIMU BEUIECTB, y4acTBYHOUIMX B peakuuu. [Ipunuun Jle
IIatenne.

Onextponutudeckas gucconuarus. CuiubHble W cinabbie  AmekTponuThl.  (CreneHb
muccormaiuu. Cpena BOIHBIX PAcTBOPOB. KHUCIIOTHAsl, HEHMTpalibHas, IienoyHas. BomaopomaHbrit
nokaszarens (PH) pactBopa. ['maponus coneii. Peakunu nonHoro oomMeHa.

OKHCITUTETLHO-BOCCTAHOBUTENIbHBIE peakiuu. CrteneHb oxkuciaeHus. OKUCTUTENh W
BOCCTaHOBUTEJb. [Iponiecchl OKHUCIEHUS M BOCCTAaHOBJICHMS. BakHEHIIME OKUCIUTENIH H
BOCCTAHOBUTEIH. METOT 3JIEKTPOHHOTO OaslaHca. DIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIIECTB.

OKCHEepUMEHTATHHBIE METOJBl HM3YUEHHUS BEIIECTB W WX MPEBPAIICHUMA: Pa3JIOKCHHUE
MEepoKCcUaa BOAOPOJAa B MPUCYTCTBHM KaTajlu3aTopa, MOJAEIH KPUCTAUIMYECKHX PEIMIETOK,
MPOBEACHUE peaKIMii HOHHOTO OOMEHa, OIpeAesieHne Cpeabpl PAcTBOPOB C TOMOIIBIO
WHJIMKATOPOB, M3YYCHHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKInu U
MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHSL.

Heopranuueckast xummus.

[Tomoxenne HemetamioB B Ilepuogumueckoil cucteMe xumMuueckux syemeHToB J[.U.
MenneneeBa W OCOOCHHOCTH CTPOEHHS HMX aTOMOB. (DU3MYECKHWE CBOWCTBA HEMETAJUIOB.
AJoTpornus HeMeTa/uToB (Ha mpUMepe KUCIopoa, cepbl, Gocdopa u yriepoa).

Bonopon. INonyuenue, pusnueckne U XMMHUECKHUE CBOWCTBA. PEAKIIMU C METaJUIAaMH M
HEMETaNIaMH, BOCCTAHOBUTEbHbBIE CBOMCTBA. ['mapuabl. TOMIIMBHBIE JIEMEHTHI.

lanorensr. Haxoxxaenune B mpupoje, crocoObl MoydeHus, (U3UIECKUe U XUMUUYECKHE
cBoiicTBa. ["asioreHoBoOpOIbl. BakHeimue KHUCIOPOACOAEpKANUE COCTUHEHUS! TaJIOrEHOB.
JlaGopaTopHble U MPOMBIIUIIEHHBIE CIIOCOOBI MOTYYeHUs TaioreHoB. [I[puMeHeHne rajJoreHoB u
UX COEOUHEHUN.



Kucnopon, o30n. JlaboparopHbie W MPOMBINUICHHBIE CIIOCOOBI TMOJYYCHHs KHCIOPOJa.
dusnyeckue U XUMHYECKHE CBOWCTBA W MPUMEHEHHE KHUCIIopoJa MU o030Ha. OKCHIBl U
MIEPOKCHIBI.

Cepa. Haxoxaenue B mpupoje, CIOCOOBI MONy4YeHHs, (U3UUYECKHE U XHUMHUYCCKHE
coiictBa. CepoBogopon, cyabduasl. Oxcun cepoi(lV), okcun cepri(V1). Cepauictast 1 cepHas
KHCIOTHI W uXx coiu. OCOOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpuMmeHeHue cepsl U €€
COCTMHEHUM.

Azor. HaxoxxaeHue B mpupoje, crnocoObl MoiydyeHus, (U3MUecCKue U XUMUYECKUE
cBoiictBa. AMMuak, HUTpUAbL. OKcuabl azoTa. A30THUCTas M a30THAsl KUCIOTHI U UX COJH.
OcoOeHHOCTH CBOWCTB a30THOW KHUCIOTHI. [IpuMeHeHHme a30Ta W €ro COeIMHEHHMH. A30THBIE
ynoOpeHusl.

®dochop. Haxoxnenne B mpupoje, CIOCOOBI MOJydeHHUS, (PU3HUECKHE M XHUMHUYECKHE
cBoiictBa. Pochuael u dochun. Oxcunsl docdopa, dochopHas kuciaora u €€ COJH.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrnepoa, HaxoXACHHE B Tpupone. AJUIOTpomHbIe Momudukamuu. DPuznueckue M
XMMHUYECKHE CBOWCTBA TMPOCTHIX BEINECTB, 00pa3oBaHHBIX yriepogoM. Oxcup yraepoma(ll),
okcuna yriepona(lV), yronpHas kuciaota u €€ cOJM. AKTHBHPOBAaHHBIH YroJib, aJcopOIHs.
Odymiepensl, rpadeH, yriepoAaHble  HaHOTPYyOku. [IpuMeHEHHEe TMPOCTHIX  BEIIECTB,
00pa30BaHHbBIX YTIEPOIOM, U €r0 COSAMHEHU.

Kpemuuit. Haxoxzaenue B npupoje, cnocoObl MOSydeHHs], (U3HUECKUEe U XUMUYECKUE
coiictBa. Okcua kpemuus(lV), kpeMHHEBas KUCIOTA, CHIMKATHL. [IpMMEHEHHE KPEMHUS U €r0
coenuHeHni. CTeKI10, ero MoJiyuyeHue, BUAbI CTEKIIA.

[Tonoxxenne metamnoB B [lepronnyeckoit cucteMe XUMHUYIECKUX 3JIeMEeHTOB. OCOOEHHOCTH
CTPOCHHUSI PJICKTPOHHBIX 000JI0YEK aTOMOB MeTa/uioB. OOmMe pu3ndecKkre CBOMCTBA METAJIOB.
[IpumeHneHne meTansoB B ObITY U TexHUKE. CIUIaBbl METAILIOB.

DNEeKTpOXUMHMUYECKUN psii  HampsbKeHud MeTtauioB.  OOmue cnocoObl  MOTy4eHHS
METaJJIOB. TUAPOMETAITYPrusi, TUPOMETAILTYprus, eKTpoMeTautyprus. [lonarue o koppo3uu
MeTaiioB. CiocoObl 3alUTHI OT KOPPO3HH.

Obmas xapakrepuctuka MetamwioB |A-rpynmnel [lepuoandyeckoil cucTeMbl XMMHYECKUX
aneMeHToB. HaTpuii u xanuii: nonaydyeHue, Gpusmyeckre U XUMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUH.

Obmas xapakrepuctuka metauioB |IA-rpynnel Ileproanueckoit cucTeMbl XUMHUYECKUX
9JeMEHTOB. MarHuii ¥ KajablUi: TIOJydeHHe, (U3NYECKHEe ¢ XUMHYECKHE CBOWCTBA,
MIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCTh BOJIbI U CIOCOOBI €€ yCTpaHEeHHUS.

ANOMUHMI ToNTydyeHue, pU3NYeCKue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTOro
BEIIECTBA M €ro coeAuHeHUH. AMGPOTEpHBIE CBOWCTBA OKCHIA W THAPOKCHIA ATIOMHHHUS,
TUIPOKCOKOMITJIEKCHI aJTFOMUHUS.

OOmias xapakTepucTuka MeTaioB mobounbix mnoarpymm (b-rpymm) Ileproaudeckoit
CUCTEMbI XUMUYECKUX AJIEMEHTOB.

duznyeckue U XUMUYECKUE CBOMCTBA XpoMa U ero coequHeHu. OKCUIbl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u ITUXpOMaThl, UX OKHCIUTEILHBIC CBOMCTBA.
[Tonyuenue u npuMeHeHUE XpoMa.

@u3znyeckue MW XMMHYECKME CBOMCTBA MapraHiua M €ro coeauHeHud. Baxxeummne
coenunenus mapranna(ll), mapranua(lV), mapranna(VI1) u maprauana(VII1). [lepmanranar kamus,
€ro OKHACIUTEIbHBIE CBOKCTBA.



duznyeckne 1 XMMUYECKHE CBOMCTBA XKene3a U ero coequHeHni. OKCHIIbI, TUAPOKCUABI U
coqu xene3a(ll) u sxenesa(lll). [TonydeHne u mprUMeHEHHE Kele3a M €ro CILIABOB.

Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA Men U €€ coequHeHul. [loyuenre u mpuMeHeHne
MeIU U €€ cCOeqUHEHUH.

[uuk: momyuenue, GuU3NUECKre U XUMUUECKHE CBOMCTBA. AM(DOTEpHBIE CBONCTBA OKCHIA
Y THJIPOKCH/JIA IIMUHKA, THPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne HMHKa U ero CoeJMHEHNH.

DKClepUMEHTAIbHbIE METOJbl H3YYEHHs BEIIeCTB MU HX NPEBpALICHUI: H3ydeHHE
00pasloB HEMETa/UIOB, TOpeHHe cephl, (ocdopa, Kemesa, MarHus B KUCIOPOJE, H3YyUCHHUE
KOJUIEKIMH «MeTaibl M CIUIaBbl», B3aUMOJCHCTBHE MICJIIOUYHBIX U IIETOYHO3EMENbHBIX
METaJJIOB C BOJOW (BO3MOXKHO HCIIOJB30BAHHE BHICOMATEPHUAIIOB), B3aMMOJICHCTBUE IIMHKA W
JKelle3a C paCTBOPaMHU KHCIIOT U LIeJI0Yel, KaUeCTBEHHbIE peaKlii Ha HEOPraHM4eCcKUe aHuOHBI,
KAaTHOH BOJOPOJA U KaTHMOHBI METAJJIOB, B3aUMOJCHCTBIE THIPOKCUIOB AJIFOMUHUS U IIMHKA C
pacTBOpaMu KUCJIOT U IIeNouel, pelieHne 3KCIepUMEHTAIbHBIX 3aa4u 1o TeMaMm «[ aioreHs»,
«Cepa u e€ coequHEHUs», «A30T U Qochop U UX COeAUHEHU», «MeTasuibl TJIaBHBIX MOATPYIII»,
«MeTtanbl MOOOYHBIX MOATPYIII».

XUMHUSA U )KU3HbD.

Ponb xumun B obecrnieyeHNN yCTOMYMBOTO pa3BUTHA denoBedecTBa. [IoHsATHE 0 HaydyHBIX
METO/ax TMO3HaHHWA M METOJOJIOTMM HAy4YHOro uccienoBaHus. HayyHble NOpUHLUIBI
OpraHU3alul XUMUYECKOro MpoH3BOACTBA. [IpoMbIlIeHHbIE CIOCOOBI MOTYYEHUS BaXKHEUIIINX
BelecTB (Ha MpUMepe MPOU3BOJICTBA aMMHUaKa, CEPHOU KUCIOTHI, MeTaHoa). [IpoMbIIIeHHbIe
CHOCOOBI MOJTY4YEHHS METAJJIOB M CIUIABOB. XMUMHUYECKOE 3arpsi3HEHUE OKpYXarollel cpenbl u
ero nociueacTsus. Posb xumMun B 06ecriedeHnH SHEPreTHIeCcKOi 0€30MaCHOCTH.

XvMHs M 370pOBbe 4enoBeKa. JlekapcTBeHHble cpenctBa. l[IpaBmia wncnons3oBaHHsA
JIEKapCTBEHHBIX MpernapaToB. Poib XUMUM B pa3BUTUN MEAULIUHBI.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, HIEBbIE 100aBku. Poias xumuu B oOecnieueHuun
MUIIEBO O€30MMaCHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuna GezomacHoro
MCII0JIb30BaHUS MTpenapaToB OBITOBOM XUMHH B TOBCEIHEBHOM KU3HU.

XUMHS B CTPOUTENILCTBE: BAKHEHIIIME CTPOUTEIbHBIE MaTepUasbl (LIEMEHT, OSTOH).

XuMUS B CeIbCKOM X03siicTBe. OpraHnyeckue 1 MUHEpalbHbIE Y10OpeHusl.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuajbl, KPacKH, CTEKJIO, Kepamuka. MaTepuanibl
U1 SEKTpOHUKU. HaHoTexHomOTHN.

Pacuérurie 3amgaun.

Pacuérer: mMaccel BemjecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJJHOTO U3 YYaCTBYIOUIMX B PEAKIMHU BEIIECTB, MacChl (00bEMA, KOJIMIECTBA
BEIIIECTBA) MPOJYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB MMEET NpUMecH, Macchl (00béMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA PEaKIMH, €CJIM OJHO W3 BEIIECTB JaHO B BHUJE pacTBOpa ¢
ONPEACIEHHON MacCOBOM [IOJE€H PacTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM WU MOJSIPHOU
KOHIIEHTPALlMK BEIIECTBa B PACTBOpPE, JAOJM BbIXOJAa NPOJYKTAa PEAKIUU OT TEOPETUUECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuszanus MeXNpeaAMETHBIX CBSA3€H MPU U3YYEHUH OOIIEl U HeOpraHMYeCKONH XUMUU B
11 xmacce OCYHIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSITHUM, TPUHATHIX B OTJIEIbHBIX MIPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIE TOHATHA: SIBICHHE, HAy4yHBIH (akT, TMIIOTE3a, Teopus,
3aKOH, aHaju3, CHHTE3, KiIaccupuKauus, MEepUOJUYHOCTh, HAOIIOJEHHE, W3MEPEHUE,
AKCIEPUMEHT, MOJIENb, MOJIETTMPOBAHUE.

®duszuka: marepus, MHUKPOMHUpP, MAaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOMbI, PAaJUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTHYEeCKUH YPOBEHb, BEILECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHUE BEIIECTBA, WJCAIbHBIM Tra3, (U3MYEeCKHe BEJIMYUHBI, €IUHULIBI
U3MEpEHUs!, CKOPOCTh, IHEPIHsl, Macca.

buonorus: kmerka, oOpraHusM, OSKocHCTeMa, Ouocdepa, MeTaboau3M, MaKpo- |
MUKpPODJIEMEHTBI, O€NKH, KHUPbI, YIJIEBOJbl, HYKJIEHMHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHHI,
KpYroBOPOT BELIECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHepassl, TOpHbIE IOPO/Ibl, OJIE3HbIE UCKOMAEMBbIE, TOTIINBO, PECYPCHI.

TexHonOrus: XUMU4EcKasi MPOMBIIIEHHOCTh, METAJUTYprusi, CTPOUTENbHbIE MaTEpUAIH,
CEJIbCKOXO3SIIICTBEHHOE NPOW3BOJACTBO, MHILIEBAs MPOMBILUIEHHOCTh, (hapmalrieBTHUecKas
MIPOMBIIIJIEHHOCTB, MIPOU3BOACTBO KOCMETHYECKUX Iperaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPHAJIOB, JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBI 110 XVMMHUMU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B COOTBECTCTBUU C CHCTEMHO-IACATCIBbHOCTHBIM IIOAXOJAOM B CprKType JINYHOCTHBIX
pe3yJIbTATOB OCBOCHHS TIpeMeTa «XHMHS» Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUS
BBIJICJICHBI CJICAYIONINE COCTABJISAIONINE. OCO3HAHUE O0YJArONIMMHUCS POCCUICKON TPaXXKIaHCKON
UJCHTHYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITCIILHOCTH M CaMOOIPE/ICIICHHUIO;
HaJgu4Yie MOTHBAllMd K OOYYEHHIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaroIIUXCst
pYKOBOJICTBOBaTLCﬂ HpI/IHSITI)IMI/I B O6HICCTBG HpaBI/IJ'IaMI/I 158 HOpMaMI/I MOBCACHWA, HAJIUYUC
MPaBOCO3HAHMS], SKOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUThH LIEJIU M CTPOUTH KHU3HCHHBIE
IIJIAHBI.

JlngHOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPAKAOT CPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON M MPAKTHYECKOU JCATEILHOCTH O0YJArOIIUXCS B MPOIIECCE PeaTH3aIiu
00pa3zoBaTenbHON ACSITEIBHOCTH.

JlngHOCTHBIE pe3ybTaThl OCBOEHUS TpeaMeTa «XHUMUS» OTPAKAT CPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON M TIPAKTHYSCKOH JECSITETLHOCTH O0YJArOIIUXCS B MPOIIECCE PeaTH3aIiu
00pa30BaTEIBLHON JICATSIIEHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHMS

OCO3HaHHUS 00Y4YaIOUIUMUCSICBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXEHUS K
3aKOHY H IPABOTIOPSIKY;

Hpe}lCTaBJ’ICHI/If{ 0 COIIMAJIbHBIX HOpMaX nu HpaBI/IJ'IaX MECIKINYHOCTHBIX OTHOIHCHI/Iﬁ B
KOJIJIEKTHUBE,

TOTOBHOCTH K COBMeCTHOﬁ TBOp‘-ICCKOfI JCATCIIBHOCTHU HpI/I CO3JaHUUu y‘Ie6HI)IX HpOGKTOB,
peHIeHI/II/I y‘-Ie6HI)IX U ITO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHNYCCKUX 3KCHepI/IMeHTOB;

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyMEHThI IPYTUX
IIPYU aHAJIU3€ Pa3IMYHbIX BUJIOB YU4EOHOH AEATEIBbHOCTH,;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS

IICHHOCTHOTO OTHOIIICHUS K I/ICTOpI/I'-IGCKOMy nu HaquOMy HaCJICANIO OTC‘I@CTBCHHOﬁ
XHUMUH,

YBOKCHHSI K TIPOIECCY TBOPUYECTBA B OOJIACTH TEOPUH W TMPAKTHICCKOTO TPHIIOKCHUS
XUMHH, OCO3HAHHA TOI'O, YTO JAHHBIC HaYKI/I €CThb pe3ym)TaT JJIIATCIIBHBIX Ha6J'IIO)IeHI/II\/’I,
KpOHOTJ'II/IBI)IX 3KCHepI/IMeHTaJ'IBHI)IX IIOUCKOB, ITIOCTOSAHHOT'O prz[a y‘IéHBIX nu HpaKTI/IKOB;

I/IHTepeca U TIO3HABATCJIBHBIX MOTHUBOB B HOHy‘IeHI/H/I 158 HOCHeHYIOH_[eM AHAJIN3¢C
WH(pOpMAIIUU O TIEPEIOBBIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCITUTAHMA:

HpaBCTBCHHOFO CO3HaHUM, D TUUYCCKOTO IMOBCIACHUS,

CHOCO6HOCTI/I OLICHUBATH CI/ITyaHI/II/I, CBsA3AHHBIC C XUMHUYCCKUMU ABJIICHUIMH, U
HpI/IHI/IMaTI) OCO3HAHHEBIC pGIHCHI/ISI, OpI/IeHTI/Ip}IﬂCL Ha MOpaJ'II)HO-HpaBCTBeHHBIC HOpMI)I nu
LIEHHOCTH;

TOTOBHOCTH OIICHHWBATH CBOE IIOBCACHUC U HOCTyr[KI/I CBOUX TOBapHHICﬁ C HO3I/IHI/II71
HpaBCTBeHHBIX 158 HpaBOBLIX HOpM uc y‘IéTOM OCO3HAHU HOCJ'ICJICTBI/Iﬁ HOCTyrIKOB;

4) popMHupoOBaHHUS KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs TICHHOCTEH 370pOBOTO W 0€30macHOro o0pasza KU3HHU, HEOOXOIUMOCTH
OTBECTCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I31/I'-I€CKOMy 158 HCI/IXI/I‘ICCKOMY BHOpOBLIO;



coOoIeHrst MpaBWi O€30MacHOrO OOpalIeHHs C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOU
KU3HH, B TPYIOBOH JEATEIHLHOCTH;

MMOHUMAHMsI IIEHHOCTH TPAaBUJ WHIWBUIYATbHOTO W KOJJIEKTMBHOTO 0€30MMacHOro
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIIHNX 3/I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHMS TMOCICACTBUI W HEMPHUATHS BPECAHBIX MPHUBBIYEK (YMOTPEOICHHS aIKOTOJIs,
HApKOTUKOB, KypeHHUsl);

5) Tpy/10BOT0 BOCTIMTAHUS .

KOMMYHUKATHBHONH KOMIIETCHTHOCTH B y4e€OHO-HCCIICIOBATEIBCKON NI€ATEIHLHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH,;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B pEIICHUW TMPAKTHYECKUX 3a7ad COIMaIbHOM
HAINpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YUEHHUIO Mpodeccuil pa3audyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS TIPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yibTaraM TPYA0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJIbHOW TpPAeKTOpUM OOpa30BaHMS,
Oynmymieit mpodeccun M peann3aui COOCTBEHHBIX YKU3HCHHBIX TJIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTpeOHOCTEN 00I11eCTBA;

6) IKOJI0THYECKOr0 BOCTIMTAHUSI:

9KOJIOTHYECKU L1€JIeCO00pPa3HOro OTHOLIEHUS K MPUPOAE KaK UCTOYHHUKY CYIIECTBOBAHUS
KU3HU Ha 3emiie;

MMOHUMaHUSI TII00ATFHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

OCO3HAHUsI HEOOXOIUMOCTH MCIIOJIb30BAHUS JOCTHKEHUN XUMHUH JIJISl PEIICHUS BOITPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIB30BAHNS;

AKTUBHOTO HETPUSTHS IEHCTBHM, NMPUHOCSIIINX BPEA OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJArOMPUSITHBIE SKOJIOTUYECKUE TMOCIEACTBUS MPEAMPUHIMAEMBIX
JNENCTBUM U NIPENOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIIICHUS, SKOJOTUYECKONW KYJIBTYPHI, OIBITA
NESTEIPHOCTH  JKOJOTHYECKON  HAMpPaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS WMHU B
MMO3HABATEIFHOW, KOMMYHUKATUBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTUH XeMOo(poOuH;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH U
0011IeCTBEHHO TTPAKTHKH;

MOHUMAaHMs CINEeUU(PUKA XUMHU KaK HayKd, OCO3HaHUs €€ posu B (HOPMUPOBAHHH
paIoOHaIbHOTO HAYYHOT'O MBILUICHHUS, CO3JaHUH LEIOCTHOTO NMPEACTaBIECHUs 00 OKpYyXKaroIleM
MHpE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny TpobieM COXpaHEHUs IPUPOJTHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHH JJII COBPEMEHHOW IMBUIIM3AIMH. B €6
I'YMaHUCTHYECKON HAIIPaBJIEHHOCTH U Ba)KHOM pOJIM B CO3/1aHUU HOBOM 0a3bl MaTepUaIbHOI
KYJbTYPBI, B PEIICHHUH TI100aTbHBIX TPOOJIEM YCTOWIMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOH,
SHEPTeTHYECKOW, THUIIEBOM W JKOJOTMYECKOW OE€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecrevyeHrr YCIOBUN YCHEIIHOrO TPyaa U AKOJIOTUYECKH KOM(DOPTHOM KU3HU Ka)XJI0TO 4YJIeHa
oOmrecTBa;

€CTECTBEHHO-HAyYHON TPAMOTHOCTH. TIOHMMAaHHUs CYINIHOCTA METOJOB TO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJb30BaTh MOJIydaeMble 3HAHUS IS



aHaJin3a M OOBACHEHUS SIBICHHUH OKpYXAIOIIEro MUpa U MPOUCXOIANINX B HEM HU3MEHEHHIH,
YMCHUA ACIAaTh 000CHOBAaHHEIE 3aKJIIOYEHUS Ha OCHOBE HAay4YHBIX (baKTOB 1 UMCIOIITUXCA NaHHBIX
C LIEJIBIO MOTYYSHHS JJOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITETIFHO MCTIONIB30BaTh XUMUYECKUE 3HAHUS JIJIsl pEIICHUs IpooeM
B PCaJIbHBIX )KU3HCHHBIX CI/ITyaHI/IHX;

WHTEpeca K MO3HAHUIO, HCCIIEI0BATENBCKOM I TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUIO W CaMOOOpa30BAaHHUIO, K
AKTUBHOMY TIIOJTYYCHHUIO HOBBIX 3HAHUM TI0 XHUMHH B COOTBETCTBHH C >KW3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM Tpyla B pa3IuyHbIX cdepax mnpodeccHoHaIbHON
JESTEIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS TPOTPaMMBI 10 XHMHH Ha YPOBHE CPEIHETO
obmrero 0Opa3oBaHus BKIIOYAIOT:

3HAYMMbIE IS (OPMHPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIUXCS MEXTUCIHUIUTHHAPHBIE
(MeXMpeaMeTHbIC) 0OIIeHAYIHbIC MOHSATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOUW KapTUHBI MUPA
U crielu(uKy METOI0B MO3HAHHS, UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTrepusi, BEIIECTBO,
SHEPTHs, SBJICHHUE, MpOIecC, CUCTeMa, HAY4YHBIH (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTB,
3aKOH, TEOpHs, UCCIIeJOBaHIe, HAOIIOICHHEe, M3MEPEHHEe, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJibHbIe ~ ydeOHble  jeiictBusi  (MO3HABaTEINbHBIE, KOMMYHHUKAaTHUBHBIE,
perynsatuBHbIe), oOecrneunBaromue (GopmupoBaHHe (YHKIMOHAIBHONH TPAMOTHOCTH |
COLMAIBHOW KOMITETEHIINH 00yJaroIuXcs,

CHOCOOHOCTh ~ OOyYaroIMXCS  HCIOJIb30BaThb  OCBOEHHBIE  MEXJAUCHUIUIMHAPHBIE,
MHUPOBO33pPCHUYECCKHE 3HAHUS W YHHBEpCAJIbHBIC y4eOHBIC IEHCTBHS B TIO3HABATEIBHOW U
COIIMAIbHOW MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJICHHE YHHBEPCAIBHBIMU YUCOHBIMH
MO03HABATEIHbHBIMH, KOMMYHUKATUBHBIMU U PETYISTHBHBIMU JIEHCTBHSIMH.

Ilo3naBaTebHBIE yHHBepcaibHbIe YUeOHbIe el CTBUS

1) 6a3oBble JIOTHYeCKHE TeliCTBUS:

CaMOCTOSITENIbHO (DOPMYNIUpPOBaTh W aKTyaIM3UpPOBAaTh NpoOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENENATh LENN JeATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX JOCTHXKECHMS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C IOCTABICHHBIMH LIETISIMH;

HCIIOBb30BAaTh INPH OCBOCHWM 3HAHUN NPUEMBI JOTHMYECKOI'O MBINUIEHUS: BBIJCIATh
XApaKTEepHbIE NPU3HAKM TIOHATHMM M yCTAHABIMBATh MX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME OHATHS 1Sl OOBSCHEHUS OTIENbHBIX (DaKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHHU ISl KJIaCCU(UKALIMU BEIIECTB U XMMHUECKUX PEaKLni;

YCTaHaBJIMBATh IPUYNHHO-CIIEICTBEHHBIE CBA3U MEX1Y U3Y4aEMbIMH SIBJICHUSMU;

CTPOUTH JIOTHYECKHE paccyxaeHus (MHIYKTHBHBIC, [eIyKTUBHbBIC, II0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PacCMaTpPUBAEMbIX SBIECHUSAX, (POpPMyIHpOBaTh
BBIBO/IbI U 3aKJIHOYECHUS,

NPUMEHSTh B TPOIECCE MO3HAHUS UCIOIb3yeMbIC B XMMUU CHMBOJIMYCCKUE (3HAKOBBIC)
MO/ISITH, IPE0OPa30BLIBATH MOJICIILHBIC MTPECTABICHHUS — XUMUYSCKHIA 3HAK (CHMBOJI) 2JIEMEHTA,



XxuMHuueckas ¢GopMysa, YpaBHEHHE XUMHUYECKOM peakud — MpH pPEIIEHUH Y4eOHBIX
MO3HABATENbHBIX U NMPAKTUYECKUX 3a/lad, MPUMEHSATh Ha3BaHHbIE MOJIEIbHBIE IMPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKIUH.

2) 6a30BbI€e HCCJIEIOBATEIbLCKHE IEHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKLIU;

dbopMynupoBaTh LEAM M 3aJadd  HMCCIENAOBAaHUS, HCIHOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 (GOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUMH;

BJIaJIETh HAaBBIKAMHM CAMOCTOSITEJIPHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHHUYECKUX
AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMS HAOIIOAATH 3a XOJOM IPOIEcca, CaMOCTOSTENbHO
MIPOrHO3UPOBATh €ro pe3yabTar, (opMynHpoBaTh OOOOIIEHHS W BBIBOJAbI OTHOCHUTEIIBHO
JOCTOBEPHOCTH PEe3yJIbTaTOB HCCIIEI0BAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJIETAHHON
pabore;

MpuoOpeTaTh OMBIT YYCHHMUECKOW HCCIEAOBATENBCKON M TPOEKTHOW JeATEIHHOCTH,
MPOSIBJIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IOUCKY METOJIOB pELIECHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOO0B MMO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPHEHTHPOBATbCS B  PA3IMYHBIX HCTOYHHMKAX wuH(MopManuu (HAy4HO-MOMYJIsIpHAst
JauTepaTypa XUMHYECKOTO COJEpXKaHHWs, CHOpaBOYHbIe MocoOus, pecypcsl MHTepHerta),
aHAJIM3UPOBaTh HMH(GOPMALMIO Ppa3MYHBIX BUAOB UM (OPM MpEACTAaBIEHUS, KPUTHUYECKU
OILICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHATH pa3jIUYHble METOAbI IpPU IMOHCKE M OTOOpe
nH(pOopMauK, HeOOXOAMMOM ISl BBITIOTHEHUSI YUeOHBIX 33124 ONIPENCAEHHOTO THTIA,

pHOOpPETaTh OMBIT KCIOJIb30BaHUA MH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHMAIBHYIO (GOpPMY TMpecTaBieHus] HHPOPMAIK (CXEMBI,
rpaduKu, IMarpaMmbl, TaOJTHIBI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAy4yHbIH $3bIK B KauyeCTBE CpEACTBA IMpH paboTe ¢ XUMHYECKOH
uHpOpMaIMeH: NPUMEHATh MEXKIpeAMEeTHbIe ((pHU3MUecKue W MaTeMaTH4YeCKHE) 3HAKH W
CUMBOJIbI, (popMyIibl, a00peBUaTyphl, HOMEHKIATYDY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUE CPCACTBA HATTIAJHOCTH.

KOMMyHI/IKaTl/IBHLIe YHHUBEpPCAJIBHBIC y‘leﬁHbIe JaeicTBUS.

3a/1aBaTh BOMIPOCHI MO CYIIECTBY 0OCYKIa€MOM TEMBbI B X0JI€ TUAIOTa W/WUTU TUCKYCCHH,
BBICKA3bIBATh UCH, @OpMYHHpOBaTB CBOHU HpG}IJ'IO)KeHI/IS{ OTHOCHUTCIIBHO BBITIOJIHCHUA
MpEeUI0KEHHOH 3a7a4H;

BI)ICTyHaTI) C HpC3€HT3HHCI71 pe?,y.]'II)TaTOB HOSH&B&TGJ’IBHOﬁ ACATCIBbHOCTHU, HOJ'Iy‘ICHHBIX
CaMOCTOATCIIBHO WA COBMCCTHO CO CBCpCTHI/IKaMI/I HpI/I BBIIIOJIHCHUN XHUMHWUYCCKOI'O
AKCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIACAOBAHUIO CBOMCTB HM3Yy4YaeMBIX BEIIECTB,
peanu3anuy y4eOHOro TpoeKkTa, W (OPMYIMPOBATH BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
HCCIe0BaHUM MyTEM COTJIACOBAHUS TIO3UITUI B XO€ OOCYKIEHUS U 0OMEHA MHEHUSMH.



Pery.]'lﬂTl/lBHI)Ie YHUBEPCAJIbHBIC y‘leﬁHl)le JelCTBUSA.

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILECTBISATH CBOIO IMO3HABATENIbHYIO JIEATEIBHOCTH,
ompenenss €€ 1elyd U 3aJaud, KOHTPOJIUPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeiaraeMblii adropuT™M JAEUCTBUN NPU BBHINIOJHEHUU Y4eOHBIX M HMCCIEI0BaTENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIOCOO UX PEIIeHUs C yYETOM MOJYyYEHHs] HOBBIX 3HAHUI O
BELIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBISATh CAMOKOHTPOJIb JAESATEIHHOCTA Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

MNMPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrPaMMbl IO XMMUU Ha YrIIyOJIEHHOM ypOBHE Ha
YpOBHE CpemHero oOmiero o0pa3oBaHUs BKIIOYAIOT CleNH(PUUECKUEe JUIsi y4eOHOTO mpeameTa
«XUMHUS» HayuyHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIpETAlMU U
Hp606pa3OBaHI/IIO 3HaHPH>1, BUbBI ACATCIBHOCTH IO MOJYYCHHUIO HOBOT'O 3HAHHA W NPUMCHCHUIO
3HaHUU B Pa3iIMYHBIX yqe6HBIX CUTyalusaX, a TaKKC B PCAIbHBIX XH3HCHHBIX CUTYyalUAX,
CBSI3aHHBIX ¢ xuMuen. B nporpamMme 10 XUMHUHU HNPCIMETHBIC PE3YyIbTaThl MPEACTABJICHBI 10
roJlaM U3y4eHusl.

10 KJIACC

[IpenmMeTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHs» OTpakaroT:

c(hOpPMHUPOBAHHOCTh TPEICTABICHUM. O MECTE€ W 3HAUYCHWH OPTaHWYECKOW XHMHH B
CHUCTEME €CTECTBEHHBIX HaYK M €€ pPOJIM B 00ECIICUeHUN YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA B
pemtieHur MmpoOJieM IKOJIOTHYECKOW, IHEPTeTUYECKOW M THUIIEBON 0€30MacHOCTH, B PAa3BUTUU
MEIUIIMHBI, CO3/JaHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB JHEPrUH, B OOECICYCHUU
palMoHAIBHOTO MPUPOIOTIONB30BaHUS, B (POPMHUPOBAHNN MHUPOBO33PEHUS U OOMICH KYIbTYphI
YeloBeKa, a TakKe ODKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/J0POBBIO U
MPUPOIHOM Cpeae;

BJIAICHUE CHUCTEMOM XWMHWYECKUX 3HAHHH, KOTOpas BKIIOYAET. OCHOBOIOJIArarolnue
MOHATHSA — XMUMHYCCKHI 3J€MEHT, aToM, SApO M 3JeKTpOHHas oOojiouka aroma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOEC U BO30YKIEHHOE COCTOSHHUS aToMa, THOpHIM3AIUs aTOMHBIX
opOuTaneil, MOH, MOJIEKyJd, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKas CBS3b, MOJb, MOJSIpHAs Macca, MOJIAPHBIA OOBEM, YIJIEPOIHBIN CKEIeT,
GbyHKIIMOHATBHAS TPYIa, paaukai, CTPYKTypHble (opmynbl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKCJICTHBIC), HM30MEPHUs CTPYKTypHass W MPOCTpaHCTBeHHas (reoMeTpuvecKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKAN Psii, TOMOJOIH, YIJI€BOJOPOABI, KUCIOPOA- U a30TCOAEprKalue
OpPraHUYeCcKrUe COCIUHEHUS, MOHOMEp, MOJHMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIE
COEJMHEHUS; TCOPHH, 3aKoHBI (mepuoanueckuii 3akoH JI. M. MenmeneeBa, TCOPHs CTPOCHHS
opranmyeckux BemecTB A. M. bymiepoBa, 3akOH COXpaHEHHMS MAacChl BEIIECTB, 3aKOH
COXpaHCHHMS M TMPEBPAIICHUS OSHEPrUM MPH XUMHUECKHX pEaKIHsiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3bIK XWUMHUHW, MHUPOBO33PECHUECKUE 3HAHUS, JIKAIIUE B OCHOBE MOHUMAHUSA
NPUYUHHOCTH W CHCTEMHOCTM XUMHYECKHUX SBJICHUM; TMPEACTaBICHHUS O MEXaHHU3Max
XUMUYECKUX pEeaKIuid, TEPMOIUHAMUYECKHMX ¥ KHHETHYECKHX 3aKOHOMEPHOCTSIX UX
MPOTEKaHMsI, O B3aMMHOM BJIUSHUH aTOMOB W TPYII aTOMOB B MoOJIeKyJaX (MHIYKTHBHBIA U
Me3oMmepHbIi 3ddekTsl, opueHTanThl | 1 Il poma); dakromornyeckue CBEIEHHS O CBOWCTBAX,



COCTaBe, NOJYyYEHUH U O€30I1aCHOM HCIOJIb30BaHUH BaXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHUYECKON J[eATENbHOCTHM YEJIOBEeKa, OOLIMX HAyYHbIX NPHUHIMIAX XUMHUYECKOTO
NpoM3BOICTBA (HAa IPUMeEpe MPOU3BOICTBA METAHOJIA, TIepepaboTKu HeTH);

chOpPMUPOBAHHOCTh ~ YMEHMH:  BBISBISATH  XapakTE€pHblE  MPU3HAKU  TOHSTHH,
YCTaHABIMBATBUX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOUIME MOHSTHS HpPH ONHCAHUU
COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCAUHEHUI;

c(hopMUPOBAHHOCTHh YMEHUM:

HCII0JIb30BAaTh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABJICHUS MOJIEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJT OPraHMYECKUX BEIECTB;

COCTaBJISITh YPaBHEHMsSI XUMHUYECKMX pPEAaKIUl M  pacKkpblBaTb HX  CYIIHOCTb!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKLUMUid TOCPEACTBOM  COCTaBJICHHS  3JEKTPOHHOIO
OamaHca STUX peakIui, peakuuii HWOHHOrO OOMEHa TyTEM COCTAaBJICHHUS WX IOJHBIX H
COKpALIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTAaBJIMBATh MOJEIM MOJIEKYJI OPraHWYeCKUX BEUIECTB JJS WIUIIOCTPALUU HUX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAAIEKHOCTh U3Y4YEHHBIX OpPraHU4YeCKUX
BELIECTB 10 UX COCTaBY U CTPOEHUIO K ONpeAeIEHHOMY KiIacCy/TpylIie COEAUHEHHH, JaBaTh UM
Ha3BaHMs N0 cucteMaTrueckoit HoMeHknatype (IUPAC) u nmpuBOANUTH TpUBHAIbHBIC HAa3BaHHSI
IUISL  OTHACNBbHBIX MPEACTABUTENCH OpraHUYeCKHX BemlecTB (ITHICH, aleTHIeH, TOIYoJ,
[NIMLEPHUH, STWICHIJIMKONb, (eHos, (opManbleruj, aueTaibJeruj, aueToH, MypaBbHHAs
KHUCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAs, OJIEMHOBAasl, MaJbMHUTUHOBAs KHUCJIOTHI, TJIMLUH,
allaHWH, MaJIbTO3a, PPYKTO3a, AHWUIIMH, JUBUHII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUS OINpPEAESATh BHJ XUMHYECKOM CBSI3U B OPraHMYECKUX
coeIMHEeHUAX (KOBAJICHTHAS U HOHHAS CBSI3b, G- U TT-CBSI3b, BOJIOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH IOJIOKEHHUSI TEOPUH CTPOCHUS OpraHUYeCKUX
BemectB A. M. BytiepoBa myiss 0ObSICHEHHsI 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTpOCHHS,;

cOpPMUPOBAHHOCTh YMEHUN XapaKTepu3OBaThb COCTaB, CTPOEHHE, (QUIUUYECKHE U
XUMHYECKUE CBOMCTBA TUIIUYHBIX MPEACTaBUTEIEH Pa3INUHbIX KJIACCOB OPraHUYECKUX BEIIECTB!
QJIKAHOB, LUKJIOAJIKAaHOB, AJIKEHOB, AJIKaJIMEHOB, AJKWHOB, apOMaTHYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, aJlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(QUPOB, KHUPOB,
HUTPOCOCAMHEHUI U aMHHOB, aMUHOKHUCJIOT, OCITKOB, YIIIeBOJOB (MOHO-, TU- U MOJUCAXAPUIOB),
WUTIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXKJAY HUMH YpaBHEHHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLUi ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX (hopmyit,;

cOpPMUPOBAHHOCTh YMEHHUS TOATBEPKIAaTh Ha KOHKPETHBIX IPUMEPAX XapakrTep
3aBUCUMOCTU PEAKIMOHHOW CHOCOOHOCTH OpPraHMYECKUX COEJAMHEHUN OT KPaTHOCTH U THUIMa
KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3aMMHOT'O BIIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJICKYJIax;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh HCTOYHHKU YIJIEBOJOPOJIHOTO CHIPbS
(He(dTh, TMPUPOMHBIN ra3, yrojb), CIOCOObI €ro MepepaboTKH U MPAKTUYECKOE MPUMCHEHHE
MIPOJIYKTOB MEPEepabOTKH;

c(OpPMUPOBAHHOCTh BJAJIEHUSI CUCTEMOW 3HAHUM O €CTECTBEHHO-HAayYHBIX METO/ax
MO3HAHUSI — HAOMIOJCHUH, HW3MEPCHUH, MOJCIMPOBAHUY, DJKCIepUMeHTe (pealbHOM W
MBICJICHHOM) ¥ YMEHHSI IPUMCHSTh 3TH 3HAHHUS;

cOpPMUPOBAHHOCTh ~ YMEHHUS  NPUMEHATHOCHOBHBIE  OMNEpPAllMM  MBICIUTEIBHON
NESITeTbHOCTH — aHAJW3 WU CHUHTE3, CpaBHEHME, O00O0OIIeHHEe, CUCTEeMaTHU3alllio, BBISBIECHUE
MIPUYHUHHO-CIIEICTBEHHBIX CBS3€H — JIJIs1 U3y4EHHs CBOMCTB BELIECTB U XUMUYECKUX PEaKIIHA;



c(hOopMUPOBAHHOCTh YMEHHUM: BBISBIIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C TIOHATUSMHU U
MPEJICTaBICHUSIMU  JIPYTUX €CTECTBEHHO-HAYYHBIX TNPEAMETOB [UIsi 0oJjiee OCO3HAHHOTO
MMOHUMAaHHS CYIIIHOCTH MAaTepUaJbHOTO €IMHCTBA MHPA, MCIOIh30BAaTh CHCTEMHBIE 3HAHHS TI0
OpraHWYECKOW XMUMHH i1 OOBSICHEHUS M MPOTHO3ZUPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO MIPUPOY;

chOPMHUPOBAHHOCTh YMEHHMH. TPOBOAWTH PACUYETHl MO XUMHYECKUM (GopMysnaMm U
YpaBHEHHSIM XHMHUYECKHX PCAKIMi C HMCIOJb30BaHHEM (PU3UYECKUX BeauunH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIICCTBA), XapaKTECPU3YIOIIUX BEUIECTBA C KOJHMYCCTBEHHOW CTOPOHBI:
pacy€Thl IO HAXOXKJIEHUIO XUMUYECKOW (hOPMYJIbI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKUX JIEMEHTOB, MMPOAYKTAaM CTOPaHMUs, TNIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHATU3HPOBATh U OLICHUBATH C TO3UIIHHA
9KOJIOTHUECKON O€30MacHOCTH MOCIEACTBUSl OBITOBOM M MPOU3BOACTBEHHOHN JESATENBHOCTH
YEJIOBEKa, CBS3aHHOM C TIEepepadOTKOM BEMIECTB, WCIOIb30BATHIIONYUYEHHBIE 3HAHUS IS
MIPUHATHS TPAMOTHBIX PEIICHUH TPOOIEM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOATENIbHO TUIAHUPOBATH M MPOBOJIUTH XUMUYECKUM
AKCIEPUMEHT (TOJTyUYeHHE U U3YUCHHE CBOMCTB OPraHUYeCKUX BEIIECTB, KAYECTBEHHBIC PEAKIIUU
YIJIEBOJAOPOJOB PA3IMYHBIX KIJIACCOB M  KHUCIOPOACOJEPXAIIUX OPraHUYECKUX BELIECTB,
pELICHUE OKCIEPUMEHTANBHBIX 3a/lad [0 PACHO3HABAHHWIO OPraHUYECKHX BEIIECTB) C
coOnrofieHreM TpaBWJ Oe€30MacHOTO oOpamlieHus ¢ BellecTBaMM U J1abOpaTOPHBIM
oOopynoBanueMm, (QopMyIHpOBaTh I€JIb HCCIEAOBAHMS, MPEJICTaBISITh B pa3iudHOil (opme
pe3yNbTaThl SKCIIEPUMEHTA, AaHAJIM3UPOBATH U OIICHUBATH WX JIOCTOBEPHOCTS;

c(hopMUPOBAHHOCTHh YMEHUM:

coOroAaTh MpaBHUiia 3KOJOTUYECKH LEIecO00pa3HOro IMOBEACHHUS B OBITY M TPYIOBOM
NESTETbHOCTH B IIENIIX COXPAHEHHUS CBOETO 3/I0pPOBbs, OKpPYKAIOLIEH NPUPOTHOU cpedbl U
TOCTHKEHHS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JCHCTBHS HAa JKUBBIE OPraHU3MbI OTIPENEIEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbich nmokazarens [1/1K;

aHaJIM3UpOBaTh  1€JIeCOO0pPa3sHOCTh  MPUMEHEHHS  OPraHWYeCKMX  BEUIECTB B
MPOMBIIIIICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TIONB3a,;

c(OPMHUPOBAHHOCTh YMEHHII.: OCYIICCTBIIATH IICJICHANPABICHHBIA TIOUCK XHMHUYECKOU
uHbOpMAIMK B Pa3IMYHBIX HCTOYHHMKAX (HaydHas M ydeOHO-HaydHas JIUTEpaTypa, CPeICTBa
MaccoBoit uHbpopMmarmu, WHTEpHET W apyrue), KPUTHUECKH AaHATH3UPOBATh XHUMHUUECKYIO
uH(opManuio, nepepadaTeiBaTh €€ W HUCIOJIB30BaTh B COOTBETCTBUU C MOCTABIECHHON y4eOHOM
3a7a4ei.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «OOmas W HeopraHuyeckas XAMHSI»
OTpaxaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUN: O MAaTEePUATLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
W TI03HABAEMOCTH SIBICHUW TPUPOJIBI, O MECTE W 3HAYCHHH XMMHH B CHCTEME €CTECTBEHHBIX
HayK U €€ posii B 00ecleyeHNH YCTOWYUBOTO Pa3BUTHUS, B PELIEHUH MPOOIEM 3KOJOTHUYECKOH,
SHEPTeTHYECKOW M THUIICBOM OE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX
MaTepuasosB, HOBBIX  HCTOYHHUKOB  DHEPTHH, B o0ecrneyeHHUH  palUOHAIBLHOTO
MIPUPOIOTIONBE30BaHMS, B (POPMUPOBAHUHI MUPOBO33PEHUS U OOIIEH KyJbTYPhl YEIOBEKA, a TAKKE
AKOJIOrMYeCKd 000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cperie;

BJIAICHUE CHUCTEMOW XWMHWYECKUX 3HAHHH, KOTOpas BKIIOYAET. OCHOBOIOJIArarolnue
MOHATUS — XUMHYECKUH AIIEMEHT, aTOM, SIIpO aTOMa, H30TOIIbI, JIEKTPOHHAsE 0007I0YKa aToMa, S-



, p-, d-aTomMHBIE OpOWTaNM, OCHOBHOEC M BO30YXIEHHOE COCTOSHHS aTOMa, THOPHIM3ALUs
aTOMHBIX OpOuTanei, HOH, MOJIEKYyJla, BAJIEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTEMEHb
OKHCJICHUsI, XUMHYECKash CBs3b (KOBaJCHTHAs, WOHHAs, METAUINYECKasi, BOJOPOIHAsN),
KpUCTaJUIMYECKasi peni€Tka, XMMHYECKas peakuus, pacTBOp, JJIEKTPOJMTHI, HEJIEKTPOJIMTHI,
JNEKTPOJUTHYECKAss  JUCCOLMALMs, CTENEeHb JUCCOLMAIMM, BOJOPOJHBIM  IOKa3aTelb,
OKHUCJIUTENb, BOCCTAHOBUTEIb, TEIIOBOM A(P(PEKT XUMHUUYECKOHN peaki, CKOPOCTh XUMHUYECKOM
peaKiy, XHMHYECKOE pAaBHOBECHE; TEOPHMHM U 3aKOHBI (TEOPHUSI  3JICKTPOIUTHYECKOMN
auccounanu, nepuoauyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB,
3aKOH COXPAHEHMS M MPEBPALICHUS YHEPIUU IPU XUMUYECKHX PEAKLUAX, 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIINX MAcC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUs, JEKAIIHE B OCHOBE NOHMUMAaHUsA NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKUX SIBJICHUW; COBPEMEHHBIC IIPEJICTABJICHHUS O CTPOCHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM  YPOBHSX; IMPEACTABICHUS O MEXaHU3Max
XUMUYECKUX peaKUuui, TEPMOJMHAMHUYECKMX M KHHETHYECKHX 3aKOHOMEpPHOCTSAX HX
MIPOTEKaHUs, O XWMHYECKOM pABHOBECHH, pacTBOpax M  JHCIEPCHBIX CHUCTEMaX;
(akToJIOrMuecKue CBEJACHHSI O CBOMCTBAX, COCTaBe, MOJYYEHUHU U 0€30MaCHOM HCIIOJIb30BAHUU
BaXHENIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa,
OOILIMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO IPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIE MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aMMOCBS3b, HMCIOJb30BATh COOTBETCTBYIOIIME NOHATHSA NMPHU ONHCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPAILCHHI];

c(OpPMUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS
dbopMyn BEIIECTB U YypaBHEHUN XUMHUYECKHX PEaKIMM, CHCTEMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIC Ha3BaHUS OT/ICIBHBIX BEIICCTB;

c(OpPMHUPOBAHHOCTh YMEHUS ONPEEIATh BaJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX
AJIEMEHTOB B COCIUHEHUSX, BHJ XUMHUUYCCKON CBsI3M (KOBAJICHTHAs, MOHHAS, METAJUIMYeCcKas,
BOJIOPOJIHAS ), THIT KPUCTAJUTHYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

cOpPMUPOBAHHOCTh YMEHHS OOBSACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHYECKON CBS3M U TUMNA KPUCTAINYECKOW peméTKkd, OOMEHHBIM U JOHOPHO-AKIENTOPHBIN
MEXaHHU3MBbl 00pa30BaHUsl KOBAJIEHTHOU CBS3H;

c(OpPMHUPOBAHHOCTh YMEHUH: KiIacCU(UUUPOBATh. HEOPraHUYECKUE BELIEeCTBA IO HUX
COCTaBY, XHMHUYECKHE PEAKIUH M0 Pa3IUYHbIM MpPU3HAKaM (YHCIYy U COCTaBYy pEardupyromiux
BEILECTB, TEIJIOBOMY J(QQEKTy peakluu, H3MEHEHHUIO CTENEeHEH OKHUCICHUS DSJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aropa W APYIrue); CaMOCTOSATEIbHO BBIOMpATh OCHOBAaHHS U
KpUTEPUH ISl KJTacCU(UKALIMN N3yYaeMBbIX BEIIECTB U XMMHUECKUX PEaKLni;

cOpMUPOBAHHOCTh YMEHHsI pacKpblBaTh CMBICI nepuoauueckoro 3akona /J[. W.
MenneneeBa W JEMOHCTPUPOBaTh €ro0  CUCTEMATHU3HPYIOILYIO, OOBICHUTEIbHYIO U
MIPOTrHOCTHUYECKYIO (PyHKINY,

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTEpU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHUYECKUX DJIIEMEHTOB NepBOro—4erBéproro mnepuoaos Ilepumommueckoit cucremsr JI.H.
MenneneeBa, UCHOJB3ys MOHATHS «IHEPIETUYECKHE YPOBHH», «IHEPIETHYECKHUE IOYPOBHHY,
«S-, p-, O-aToMHBIE OpOHMTANIN», OCHOBHOC M BO30YKIEHHOE DHEPreTUYECKUE COCTOSHUS
aToMa»; OOBICHATH3AaKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB U UX
COeMHEHM 1o epuoaam u rpynnam [lepuoaundeckoit cucremsl [. . MenzaeneeBa, BaleHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IEKTPOHHBIX 000JI0UEK;



C(OPMUPOBAHHOCTh yMEHHI: XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHUE
CBOJICTBa BEIECTB PA3IUYHBIX KJIACCOB, MOJTBEP)KIATh CYIIECTBOBAHME I€HETHMUECKON CBS3H
MEX 1y HEOPTaHUYECKUMU BEIIECTBAMU C IOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIUX XUMUUECKUX
peaKkuuii;

c(OpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuil MocpeCTBOM COCTaBJIEHMSI AJIEKTPOHHOTO OalaHca 3TUX peaklUid; peakuuid MOHHOTO
oOMeHa MyTéM COCTaBJIE€HUS HX IOJHBIX WU COKpPAlI€HHBIX HMOHHBIX YpPaBHEHHH; peakiuii
THIPOJIH3a; pPeaKkiMid KOMIUIeKcooOpa3oBaHus (Ha MpUMEpe THUIAPOKCOKOMILICKCOB IMHKA H
ATIOMHHUSA);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX
peakuii ¢ y4€TOM HMX DHHEPreTUYECKUX XapaKTEepPUCTUK, XapaKTep H3MEHEHHS CKOpPOCTU
XUMHMYECKON peaKIMy B 3aBUCUMOCTU OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHHS
XAMHUYECKOTO PaBHOBECHS 1101 BIMSHUEM BHEIIHUX Bo3ercTBuid (npuniwmn Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHMSI XapaKTepHU30BaTh XUMUYECKHE PEaKIUH, JIeKallle B OCHOBE
MPOMBIIIJIEHHOTO TIOJMY4YeHHs] CEpHOW KHCJIOThl, aMMHaka, oOllMe HaydyHble MNPUHIIMIIBI
XUMHMYECKUX TPOU3BOJCTB; LEJIECOOOPAa3HOCTh NPUMEHEHUS HEOPraHMYEeCKUX BEIIECTB B
MIPOMBIIIJIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOILLIEHUS PUCK-TI0JIb3a,;

c(hOpMUPOBAHHOCTH BJIAJICHHS CUCTEMOW 3HAHHMIA O METOJIaX HAYYHOTO MO3HAHUSI SIBIICHUN
OpUponbl — HAOJIOJCHHE, W3MEpPCHHE, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHblid |
MBICJICHHBII), UCIOJIb3yeMbIX B €CTCCTBCHHBIX HAayKaX, YMCHUS MPUMEHSATh OTH 3HAHHS IMPH
SKCIEPUMEHTAIBLHOM UCCIIEJJOBAHUM BEIIECTB M i OOBSICHEHHS XMMHMUYECKUX SIBJICHUH,
MMEIOILIIX MECTO B MPUPOAE, IPAKTHUECKOH IEATEIHHOCTH YEJIOBEKA U B MOBCEAHEBHOM JKU3HH,

c(OpMHUPOBAHHOCTh YMEHUS BBISBIIATH B3AMMOCBS3b XUMUYECKUX 3HAHUHN C MOHATUAMU U
MPEJICTaBICHUSIMU  JIPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB [UIsi 0oJjiee OCO3HAHHOTO
MOHUMAaHMsI MaTEPUAJILHOTO €JMHCTBA MUPA,

c(OpMHUPOBAHHOCTH YMEHHSI POBOJAUTH PACUETHI: C UCIIOJIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBAa B PacTBOPE» U «MOJIIpHAs KOHILIEHTPALIMSI», MacChl BelllecTBa Wik 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU 00BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKIIUU
BELIECTB; TEIUIOBOTrO 3P QeKTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTelNs paCTBOPOB KUCIOT
U IIEeJOYeH C M3BECTHOHM CTENEHbI0 Juccouuandu; macchl (00bEMa, KOJIMYECTBA BEIICCTBA)
MIPOAYKTA PEAKLIUH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MacCOBOHM JI0JIeii pacTBOPEHHOIO BEIIECTBA WJIM JAaHO B H30BITKE (MMEET MPUMECH); JIOJH
BBIXOJIa MPOJIyKTa peakiu; OOBEMHBIX OTHOILLIEHUI ra3oB,;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IUIAHUPOBATH U MPOBOJAUTH XUMUYECKUI
IKCIIEpUMEHT (IPOBEJCHUE PeaKinii HOHHOTO 0OMEHa, OATBEPXKICHHE KAYeCTBEHHOTO COCTaBa
HEOPraHUYECKHUX BEIECTB, ONPEAEICHUE CPEbl PACTBOPOB BEUIECTB C ITOMOIBIO HHIUKATOPOB,
U3Y4YE€HHUE BIUSHUSA pPa3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHMYECKON pEaKIHH, pelIeHue
IKCIIEPUMEHTABHBIX 3a/ad 1Mo TemMaM «Metauibl» U «Hemeramib») ¢ COOMIOICHUEM MPaBUIT
0e30macHOTO OOpalleHHs C BEllecTBaMHU M J1abopaTOpHBIM 00OpyIOBaHUEM, (POpPMyIHUpOBAThH
LeNb HCCIEeNOBaHUs, MPEACTaBIATh B pasnuyHOW (opMe pe3yibTaTbl 3KCIEPUMEHTA,
aHAJIM3UPOBAThH U OLEHUBATHUX JOCTOBEPHOCTD;

c(hOpPMUPOBAHHOCTh YMEHUM: COONIOAATh MpaBWIA MOTH30BAHMS XUMHUYECKOW MOCYION U
nabopaTOpPHBIM 00OpPYIOBaHHEM, OOpaIleHUsI C BEIIECTBAMH B COOTBETCTBHUU C HMHCTPYKIIUSIMH
[0 BBINOJHEHUIO Ja0OPAaTOPHBIX XMMHUYECKHUX OIBITOB, SKOJOTMYECKH 1Ie€JIeCO00pa3HOTo
MOBEACHUS B OBITY M TPYIOBOM NEATENHHOCTH B LEISIX COXPAaHEHUS CBOEro 370POBbS,
OKpY)Karolmen MOPUPOIHOW Cpelbl M JOCTHKEHHS €€ YCTOWYHMBOIO Pa3BUTHS, OCO3HABATh



ONACHOCTh TOKCHYECKOTO JIECWCTBUS HA JKMBBIE OPraHU3MbI OMNPEACIEHHBIX HEOPTaHHMYECKUX
BEIIECTB, MOHUMas cMbICH nmokazareis I1JIK;

c(hOpPMUPOBAHHOCTh YMEHHI. OCYIIECTBIIATH IICJICHANPABICHHBIA TIOUCK XHMHUYECKOU
uHbOpMAIMK B Pa3IMYHBIX HCTOYHHMKAX (HaydHas W ydeOHO-HaydHas JUTEpaTypa, CPEICTBa
MaccoBoit wuH(popMmarwmu, HWHTEpHET W Jpyrue), KPUTHUYCCKH aHAIM3HPOBATHXUMHUYECKYIO
nH(opManurio, nepepadaTeiBaThe€ M UCIOJB30BaThB COOTBETCTBHH C IOCTABICHHOUN ydeOHOM
3a7a4ei.



TEMATHYECKOE IIJIAHUPOBAHHUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHBIE
No HaumeHoBaHue pa3eioB U TeM (uudpoBsbie)
n/n NMPOrpaMMbl Bceero Konrpoababie | TpakTuyeckue odpa3oBaTe/bHbIE
padoTsl padoTsI pecypest
Pa3pen 1.TeopeTuyeckue 0OCHOBbI OPraHNM4eCcKoii XuMU1
IIpenmer opranmueckoit xumun. Teopust
11 CTPOEHUSI OPraHUYECKUX COeTUHEHNH A. M. 8
Byrneposa
HWroro no pazneny 8
Paznien 2.YriaeBoaopoant
21 [penensHble yrIeBOAOPOIBI — ANKaHEL, 5
IUKJIOAJIKAHBI
29 HemnpenenbHbIe YIIIEBOAOPOIBL: aJIKEHBI, 14 1
QJIKaJUCHBI, aJIKUHBI
2.3 ApoMaTudecKue yrieBoaopobl (apeHbl) 8
24 IIpupoaHBIe HCTOYHHUKH YTIICBOAOPOAOB H UX 4
nepepaboTka
2.5 l"anorennpoun3BoJHbIE YIrieBOJOPOIOB 4 1
Hroro no pazneny 35
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coeIuHeHUst
3.1 Criuptbl. DeHon 11 1
39 KapOoHMIbHBIE COSANHEHHS: aIbACTHBI 1 2 1
keToHbl. KapOoHOBbIE KHCIOTHL. ClIOXKHBIE




a¢upsl. Kups

3.3 VrieBonapl 9

Hroro no pazneny 41

Paznen 4.A30Tc0nepmaume OprannvecKue CoeIMHECHUA

4.1 ‘ AmuHBL. AMUHOKUCIOTHI. benku 12
Hroro mo pasneny 12
Pa3gen 5.BbIcOKOMOJIEKYIAPHbIE COETUHEHUS

51 ‘ BBICOKOMOJIEKYIISIPHBIE COCIMHECHHS 6
Hroro no pasueny 6

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB 1 TeM uugpoBbie
Ne n/m P Konrpoasnsie | Ipakruyeckue (undpp )
NMpOrpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsl
pecypchl
Pa3zzen 1. TeopeTnueckne 0CHOBBI XUMHUH
Crtpoenue aroma. [leproamueckuii 3aK0H
11 u Ilepuoauueckas cucreMa XUMHUECKUX 9
anemenToB J[. 1. MenneneeBa
12 Crpoenue BemecTsa. MHOT0OOpasue 1 1
BEIIIECTB
1.3 XUMHYECKUE PEaKIiK 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heopranmueckasi XaMust
21 Hewmeramnbt 31
2.2 Merasmist 23
Hrtoro no pasgeny 54
Pasnen 3.XumMus H )KU3Hb
31 MeTtoab! NO3HAHUSA B XUMUH. XUMUS U 9
' KU3HD
Hroro no pazaeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IIOYPOYHOE INIJIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosnuecTBo yacos

Bcero

KonrposabHbie
pa6oTsl

IIpakTHyeckne
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uudposbie
odpa3oBaTe/IbHbIE
pecypcsl

IIpenmMer u 3HaYEHNE OPraHUUYECKON
XHMHH, IPEICTaBICHIE O MHOTOO0pa3nu
OpPTaHWYECKHUX COCTUHEHHII

DIIEKTPOHHOE CTPOCHHE aTOMa Yriepoaa
(ocHOBHOE U BO3OYKIEHHOE COCTOSIHUS).
BasneHTHbIE BO3MOXKHOCTH aTOMa yriepoa

XuMundeckas CBS3b B OPraHUYECKUX
COCIMHEHHUSAX. MeXaHn3Mbl 00pa30BaHUs
KOBAJICHTHOH CBSI3U, CIIOCOOBI pa3pbiBa
CBS3CH

Teopus cTpoeHNS OPraHUYECKUX
coenuHenuii A. M. byrneposa

Bunas! nzomepuu: cTpykrypHas,
MIPOCTPAHCTBCHHAS. SHCKTPOHHHC

3¢ {EeKTH B MOJTIEKYIaX OpPraHMYECKUX
COCIMHCHU I

IIpencraBnenue o knaccupuKanuy u
cucremarndeckas Homenkiaarypa (IUPAC)
OPraHNYCCKUX BEUIECTB

Knaccudukanus peakimii B OpraHuueckoi
XUMHA




Cucremarnsanus 1 00001ICHIE 3HAHHUI 10
TeMe

10

AJKaHBI: TOMOJIOTHYECKUH psi, o01as
(dbopMyna, HOMEHKIIATYpa U H30MepHsl,
JJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT

dusnyeckre U XUMUYECKHE CBOMCTBA
aJIKaHOB

11

HaxosxieHue ajkaHoB B npupone.
Crioco0sl TIOJTY4Y€HHUS U IPUMEHEHUE
aJIKaHOB

12

Huknoankansl: obmmas gopmyia,
HOMEHKJIATypa U H30MepHsi, 0COOCHHOCTH
CTPOEHHUS i XUMHIECKHX CBOWCTB, CIIOCOGHI
MOJTyYCHUS] M IIPUMEHEHUE

13

14

15

Pemenne pacyéTHBIX 3a/1a4 Ha
oTpeJieSICHHE MOJICKYJISIPHON (hOPMYITbI
OpPraHUYECKOT0 BEIIECTBA 110 MaCCOBBIM
JTOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIINUX B €T0
cocraB. Cucremarusanus 1 00001eHHe
3HAHMUH 110 TeMe

AJIKEHBI: TOMOJIOTHUYECKUH psifl, 001as
(hopmyiia, HOMEHKIIATypa, JCKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHasi U UC-TPaHC-U30MEPHS
AJIKEHOB

Dusndeckne U XUMHIECCKHE CBOWCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa




Crioco0sl NOJIY4YCHUA U IPUMEHCHUEC

16
AJIKCHOB
IIpakrrueckas padora Ne 1 o teme

17 "[lonyueHue STUIICHA U U3yUYEHUE ero
cBOHCTB"
Pemenne pacy€THBIX 3a1a4 Ha

18 OIIpeJIeNIeHUE MOJICKYIIIPHOH (hOopMYITBI
OpraHUYECKOro BEIIECTBA
AJKaieHbl: CONpsKEHHbIE,

19 M30JIMPOBAHHBIE, KyMYJIHPOBaHHBIE.
Oco0EHHOCTH JIEKTPOHHOTO CTPOCHHS

20 XHUMHUUYECKUE CBOMCTBA CONPSIKEHHBIX
JIEHOB

21 Crioco0bl MoNTy4eH st U IpUMEHEHUe
aJIKaJUeHOB
AJIKMHBI: TOMOJIOTHYECKUH psizt, oO1as

29 (dopMyna, HOMEHKIATYpa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII,
¢dusnyeckue cBoiCTBa

23 XuMHYECKUE CBOMCTBA AJIKWHOB

24 KavecTBeHHBIE peakiuy Ha TPOHHYIO CBA3b

25 Crioco0bl MosTy4eHust U IpUMEHEeHue
AJIKHOB

26 Pemenne 3amau: pacuéThl 10 ypaBHEHUIO
XUMHYECKOH peakuuu

97 Cucremaru3zarys 1 00001eHHE 3HAHUH 110
TeMe

28 ApeHbI: TOMOJIOTHYECKHIT psizt, 001Ias




(dopMyna, HOMEHKIIATypa. DIEKTPOHHOE U
HPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
OeH30J1a U TOJyoJIa, UX (PU3HYEeCKUe
cBOMCTBa

XUMHUECKHE CBOMCTBA apCHOB. pCaKMn

29
3aMeIeHHs
XMMHUUYECKUE CBOMCTBA apCHOB. PEAKLIUH

30 NPUCOCINHEHHSI, OKUCIICHHE TOMOJIOTOB
OeHsoua

31 Oco0CHHOCTH XUMHUYECKUX CBOUCTB
cTHUpoJa
Pemenue pacy€THBIX 3a1a4 Ha

32 oTIpeIe/ICHHE MOJICKYIIIPHON (hOPMYITBI
OPraHUYECKOT0 BEIECTBA

33 Crioco0bl MosTy4eHust U IpUMEHEeHue
apeHOB

34 T'eHernyeckast CBA3b MEXIY Pa3IHYHBIMI
KJIaCCaMHU YIJIEBOJOPOJIOB
PacyéThl M0 ypaBHEHUSIM XUMUYECKUX

35 peakumii. CucreMarizanus 1 0000IeHe
3HaHUI 10 Teme

36 Tpupoaserii ras. [lonytHeie HeDTIHBIC
rasbl

37 KameHHBI! yroJb 1 IPOIYKThI €r0
nepepaboTKu
Hedt1b 1 ciocoOs! e€ nepepadboTku.

38 IIpumeHeHre MpoIyKTOB mepepabOTKH

HedTH




39

T'eneTnyeckas cBsA3b MEKAY pasiInYHbIMU
KJjlacCaMu YriieBoJ40poa0B

40

M

T"anoreHonpou3BoiHbIE YIIIEBOIOPO/IOB:
9JIEKTPOHHOE CTPOEHUE; PEaKIH
3aMEIICHIS rajoreHa

[eiicTBue menove Ha
raJoreHNpon3BoIHbIC. B3anmoeiicTBue
JIUTAJIOTCHAIKAHOB ¢ MAarHUEM U IUHKOM

42

Cucremaruzarys ¥ 00001IEHUE 3HAHUI 110
pazneny "Yriaesonoposbl”

43

KonrposbHas paboTa 1mo TeMe
"YrieBoaopoasr”

44

TpenenbHble 0THOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKUit psif, oOwas popmyina,
CTPOCHUE MOJICKYJI, H30MEPHS,
HOMEHKIIATypa, KJIaCCHpHUKAIH,
(u3nYeckue cBOCTBa

45

XuMHUYECKHEe CBOMCTBA NpeAcIbHBIX
OHOATOMHBIX CIITUPTOB

46

Croco0sl TIOJTY4Y€HUS U HPUMEHEHUE
OJHOATOMHBIX CITUPTOB

47

TIpocteie 3¢upbl: HOMEHKIATYpa U
M30MEpHsl, 0COOCHHOCTH (PUHUYECKHUX U
XUMHYECKHX CBOHCTB

48

MHOTr0aTOMHBIE CITUPTHL: STHICHITIHKOIb U
TIIULEPUH, UX (U3HYECKUe 1 XUMUYECKUE
CBOMCTBA

49

Crnoco0s! oTy4deHus 1 IPIMCHEHNE




MHOI'0OQTOMHBIX CITUPTOB

@eHou: CTpoeHHE MOJIEKYIIBI, (hU3HYECKUE

50 cBoiictBa. TOKCHYHOCTE heHONIa

51 XumHu4eckue CBOWCTBA (heHoIa

59 Crioco0bl MoNTy4eH st U IpUMEHEHUe
(enona
Tpaktuueckas padora Ne 2. Pemienne

53 9KCIEePUMEHTANIbHBIX 33714 10 TeMe
"CrupTsl 1 peHosr"”

54 CucreMarusanus 1 0000IIeHNE 3HAHUN 110
TeMe
AnbJerupl 1 KETOHBL: 3JIEKTPOHHOE

55 CTpoeHHEe KapOOHUIIBHOMN IPYIIIbI,
TOMOJIOTHYECKUE PsABL, 00mmas popmyna,
U30MepHsl U HOMEHKJIaTypa

56 Anbaerunpl 1 KeTOHbI: (pU3nYecKue
CBOWCTBA; peaKlUu NPUCOEAUHEHUS

57 Peaxiiu OKuCIIeHHSs 1 Ka4eCTBEHHbIE
peakLK anbAeru0B U KETOHOB

58 Crioco0bl NOJTy4eHHsl aIbJCIrHI0B 1
KETOHOB
OIHOOCHOBHBIE TIpEIeNIbHBIE KapOOHOBBIE

59 KHCIIOTBI, 0OCOOEHHOCTHU CTPOEHUS UX
MOJIEKYJ

60 N3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCIIOT, UX (PU3UYECKHE CBOICTBA

61 XuUMH4ecKre CBOUCTBA MPeIeIbHBIX

OIHOOCHOBHBIX Kap6OHOBLIX KHCJIOT




62

Oco0eHHOCTH CBOWMCTB MypaBbHHOMN
KUCIIOTBL. MHOroo6pasue KapOOHOBBIX
KUCIIOT

63

64

65

OcoOeHHOCTH CBOMCTB: HETIPEENbHBIX U
ApOMaTHYECKUX KapOOHOBEIX,
JTMKapOOHOBBIX, THIPOKCHKAPOOHOBEIX
kucnoT. IlpencraBurent BeICIINX
KapOOHOBBIX KHCIIOT

TloHsiTHE O TPOU3BOJHEIX KAPOOHOBEIX
KHCIIOT

CrnocoOsl MoTydeHHs ¥ IpUMEHEHHE
KapOOHOBBIX KUCIOT

66

CI1oKHEIE 2(HPBI: TOMOJIOTHYESCKHUHI PsiJL,
ob1mas popmyia, H30OMEPHS H
HOMEHKIIATypa

67

Du3nvecKre 1 XUMUIECKHEe CBOMCTBA
3¢pupoB

68

69

Pemenue pacy€THBIX 3a/1a4: [0 YPaBHEHHUIO
XUMHYECKOI peakluy, Ha ONPEICICHUE
MOJICKYJISIPHON (OPMYITBI OPraHHYECKOTO
BElIECTBA

TIpaktrueckas padora Ne 3. Pemierne
IKCIIEPUMEHTAIBHBIX 337134 110 TeMe
"Kap6oHoBbie KUCIOTHI. CH0KHBIE 3GHUPHI"

70

XKupsi: crpoenue, hpusnyeckre u
XHMHYECKHE CBOUCTBA (THIPOIIN3)

71

Oco0eHHOCTH CBOWMCTB KHPOB,
COJICpPIKAIINX OCTATKH HEMPEIeIbHBIX




JKUPHBIX KHCIOT. JKHpBI B IpHpoie

MbLia Kak COJIH BBICIINX KapOOHOBBIX
KHCIIOT, UX Moroliee aeiicteue. [lonsarue o

72 CHHTETHYECKHX MOIOLIHUX CPEICTBAX
(CMCQ)
T'eHernyeckast CBA3b YIIICBOAOPOIOB H

73 KHCIIOPOJICOICPIKAIINX OPraHUIECKHX
BEIIECTB

74 PacyéThl Mo ypaBHEHUSIM XUMUYECKUX
peaxiuit

75 Cucremarusarys ¥ 00001EHUE 3HAHU 110
TEME
OO01ast XxapaKTepHCTUKA YIIICBOJOB U

76 Kiaccuukanys yriesoaos (MOHO-, IU- U
HOJICAXapHIIBI)

77 MoHocaxapuzpl: HH3UUIECKHE CBOMCTBA 1
HaX0XXJCHHE B IPHPOJIE

78 IIpumeHeHue K036, €€ 3HAYCHHE B
JKH3HEIESTEIbHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MalnbTo3a U

79 nakto3a. HaxoxaeHue B mpupoze u
MpUMEHEHHE TNCaxapuioB
Tlonucaxapuasl: CTPOCHHE MaKPOMOJIEKY!,

80 (u3HYecKre U XUMIYECKHE CBOUCTBA,
MpUMEHCHHE

81 ITonsTie 06 MCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacyeTHbIX 3a1a4 Ha

OHNpeaACICHUE NOJIK BbIXOJa MIPOAYKTa




pCaKkuru OT TECOPCTUIECKH BO3SMOXKHOI'O

83

CucreMarusanus 1 0000IIeHNE 3HAHUN 110
pazzaeny

84

KonrpospHas paboTa mo Teme
"Kucnopoconepxaiiue oprannyeckue
CoeqUHEHUS"

85

AMUHBL: KJTacCU(PUKAIHUSA, CTPOCHHE
MOJIeKyJ, obmmast hopmyna, H30Mepus,
HOMEHKJIaTypa U (pU3HYecKue CBOUCTBA

86

XuMHYECKUE CBOWCTBA alTM(PaTHUECKUX
aMUHOB

87

AHMIMH: CTPOEHUE aHWIIMHA, 0COOCHHOCTH
XUMUYECKUX CBONCTB aHUIMHA

88

Croco0bl TIOJTY4€HHUS U HPUMEHEHUE
aJ'[I/I(l)aTI/I‘{eCKI/IX aMHUHOB

89

AMHHOKHUCIIOTBI: HOMEHKIIATYpA U
n3omepus, GU3NIECKHEe CBONCTBA.
OrtziebHbIe TPeJICTABUTENN O
AMHHOKHCIIOT

90

XUMHYECKUE CBOMCTBA aMHUHOKHUCIIOT, KX
OHOJIOTHYECKOE 3HAYEHHE aMHHOKHCIIOT.
CHHTE3 ¥ TUAPOIIH3 TETITHIOB

91

Beku KaK IpUpOHEIE HOIUMEpHI;
CTPYKTYpbI OEJIKOB

92

XuMHYECKHe CBOMCTBA OEIKOB

93

A3OTCOI[Cp)KaHII/Ie TETEPOLUKINICCKUE
COCINHCHMUS. HyKHeI/IHOBI)Ie KHUCJIOTBI:
COCTaB, CTPOCHUE U OHoJIOrHYecKas poJib




94

TIpaktrueckas padota Ne 4. Pemierne
IKCIEPUMEHTANIbHBIX 33/1a4 10 TeEME

" A3oTcozepiKale OpraHndecKue
coeMHEeHu"

95

96

97

Ipaxtiueckas padora Ne 5. Pemenue
9KCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe
"PacriozHaBaHie OpraHM4ecKuX
coeMHEHHH"

KonTtponpHas paboTa 1o reme
"A3oTcoaepiKale OpraHndecKue
coeMHEHUA"

OCHOBHBIE [TOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COSIMHEHU 1
METOJIbI UX CHHTE3a —II0JTUMEPH3aIUs U
MTOJIMKOHICHCAIIHS

98

IInactmaccel. YTunusanus u nepepadboTka
IUIACTHKA

99

100

101

102

DnacToMepsl: HATYpaIbHBINA
CHHTETHYECKHE Kayayku. Pesuna
BonokHa: HaTypaibHbIe, HCKYCCTBEHHEIE,
cuHTeTHYeCKHE. [T0TMMEpBI CIIEIMABHOTO
Ha3HAYEHHUS

IIpaktrueckas padora Ne 6. Pemierne
IKCIEPUMEHTANIbHBIX 3a/1a4 10 TeEME
"Pacmo3HaBaHue MIACTMACC M BOJIOKOH"
O0001IeH e U cUcTeEMaTU3aIus

H3y4EHHOTO MaTepHuaia 1o TeMe
"BBICOKOMOJIEKYJISIPHBIC COSMHEHMUS "




OBIIEE KOJIMYECTBO YACOB I10
TIPOI'PAMME

102




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
Ne arTa udposbie
/i Tema ypoka Beero Konrtpoabubie | IlpakTnyeckue Jliyqemm :)lﬁlt)l:lI;OBaTeJleue
padoTsl padoTsl pecypest
1 Atom. CocraB aTOMHBIX A7ep. XUMUYECKHH 1
37eMeHT. M30Tomst
2 CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB, 1
KBaHTOBBIC YHCIIA
3 Krraccudukanust XAMHIECKUX 3JIEMEHTOB (S-, 1
p-, d-, f-amemenTsr)
4 Pacnipenenenne 351eKTpOHOB MOATOMHBIM 1
opouTaImM
DIEKTPOHHBIE KOH(PUTYPALIUU aTOMOB
5 3JIEMEHTOB B OCHOBHOM H BO30YXKJIEHHOM 1
COCTOSTHHH
6 DJeKTPOHHBIC KOH(PHUTYpaLH HOHOB. 1
DIEKTPOOTPULIATEIFHOCTh
Ilepuoamnueckwuii 3akoH u [leproanveckas
7 CcHCTeMa XHMHYECKHX 3jieMeHToB 1. 1. 1
Menneneesa, CBsI3b C COBpEMEHHOM Teopuei
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB
8 XHUMHYECKHX JJIEMEHTOB U 00pa3yeMbIX HMU 1
TIPOCTHIX U CJIOKHBIX BEIIECTB IT0 TPYIIIaM 1
reproaamM
9 CucremaTuzaiys 1 00001IeHUE 3HAHUH 10 1




TEMEC

10

11

Bubl xumudeckon cBs3u. MexaHU3Mbl
00pa3oBaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsi3b. MexMoJeKysipHble
B3aUMOJIEHCTBHS

BaJleHTHOCTB ¥ BaJICHTHBIC BO3MOXKHOCTH
aToMOB. CBSI3b JJIEKTPOHHOHN CTPYKTYPbI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM

12

HpeI[CTaBJ'ICHI/Iﬂ O KOMIIJICKCHBIX
COCIMHCHMSIX: COCTAB U HOMCHKJIaTypa

13

BemrecrBa MOJIEKYJIAPHOT'O U
HEMOJICKYJISIPHOT'O CTPOCHUA. Tumsr
KPUCTAJUTUMYECKUX PCHICTOK U CBOMCTBa
BCIIICCTB

14

Tlonstue o JUCTIEPCHBIX CUCTEMaAX.
HpeHCTaBHeHI/IC 0 KOJUIOUMIHBIX pacTBOpax

15

VcTuHHBIE PAaCTBOPBI: HACHIIIEHHBIE 1
HEHACBIIEHHbIE, PACTBOPUMOCTb.
Kpucramnornaparst

16

CHoco0bI BEIPKCHHS! KOHIIEHTPAIIN
pacTBOpOB

17

Pemenre 3aa4 ¢ MCIOJIB30BAHUEM TTOHSITHI
""MaccoBast I0JIsl pacCTBOPEHHOTO BelIecTBa',
""MoJsipHasi KOHIICHTpaus'"

18

Knaccudukanus u HoMmeHKIaTypa
HEOPraHMYECKHX BEIIECTB

19

Cucremarusanys 1 00001IeHHE 3HAHUHI 110
TEME




20

21

22

23

KonrponbHas paboTa 1o remam "CrpoeHue
aroma. [lepuoiueckuii 3aKoH 1
Iepuoauyeckasi cucreMa XHMHYECKUX
anemenToB J[. . Menzeneesa", "CrpoeHue
BeliecTBa. MHoroo6paswue Bemiects”
Kraccnudukanust XAMAYIECKUX peaKiiii B
HEOPraHWYECKON ¥ OPraHNIECKON XUMHUH.
3aKOH COXpaHEHHUsI MaCChl BEIIECTB; 3aKOH
COXpaHCHHsS U IPEBPAIICHUS SHEPTHHU TIPH
XAMHYIECKHX PEaKIIUIX

TermnmoBbie 3G(HEKThI XUMAUECKAX PEAKIIH.
TepMOXUMHYECKHE YPaBHEHUS
BbIuucIieHUs 110 ypaBHEHUSIM XUMHYECKUX
PeaKIuil U TEPMOXUMHUYCCKUM YpaBHEHHUSIM

24

CKopOoCTh XUMHYECKOH peaknnu, eé
3aBHCHMOCTD OT Pa3IM4YHbBIX (PaKTOPOB.
Karanus u kaTanu3aTtopbl

25

26

27

I'oMmoreHHbIE U reTepOreHHbIe PeaKLun
Ipaktrueckas pabora Ne 1 o teme
"BrnusHue pa3nuuHbIX (AaKTOPOB Ha
CKOPOCTh XUMHYECKOH peakun’
OG6partuMbIe 1 HEOOPATUMbIE PEaKIHH.
XHMMHUUYECKOE PABHOBECUE

28

IpakTrueckas padbora Ne 2 1o Teme
"BausiHue pa3iuuHbIX pakTOPOB Ha
IOJIO’KCHUE XHMUYECKOTO PaBHOBECHS"

29

SHCKTpOHI/ITH‘{eCKa}I nuccoranus. CuiabHbIC
u cirabbie DJICKTPOJIATHI. Crenenp




Jucconranun

HonHoe npousBeaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoaubiii mokasarens (pH)
pactBopa

31 I'mpponus coneit. Peakuuu, nporekaromue B
pacTBOpax 3JeKTPOJUTOB
Ipaktrueckas pabora Ne 3 1o Teme

32 "XUMHYECKUE PeaKIMH B pacTBOpax
JJIEKTPOIUTOB"
OKHUCIIUTENBEHO-BOCCTAHOBUTENIbHBIE

33 peakuuy. BaxHelne OKUCIUTENN 1
BOCCTAQHOBHTEINIU

34 MeTo[ 57IeKTPOHHOTO (3IEKTOHHO-HOHHOTO)
Oananca

35 DJIeKTPOJIU3 pacTBOPOB U PACILJIaBOB
BEIIECTB

36 Pemenue 3aa4 pa3IM4HBIX THIIOB

37 Pemenue 3aay pa3InvHBIX THIIOB

38 Cucremarusanys 1 0000IIe e 3HAHUI 110
TeMe "XuMHYecKue peakiuu”

39 KonTponbeHas paboTta o reme "Xumudeckue
peakun”
ITonoxxenue HemeramuioB B [lepuoanyeckoit

0 cucTeMe xumuieckux aementos 1. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS UX
aroMoB. du3nyeckue cBOWCTBa HEMETAIIIOB

a1 AIToTpomis HEMETaIoB (Ha mpuMepe

KUCIOpoa, cepbl, hochopa u yriepoa)




Bopopon: noiyuenue, pusndeckue u

42 XHUMHYECKHE CBOMCTBA. [ mapumbl
TanoreHpl: HAX0XKACHHUE B IIPUPOJIE, CIIOCOOBI

43 MOJTy4YeHHs, pU3nUecKue 1 XUMUICCKUe
CBOMCTBa
I'anorenoBonopoabl. BaxxHelue

44 KHUCJIOPOJICOIEPIKAIINE COCTHHCHUS
raJoreHOB
JlaGopaTopHbIe U IPOMBILLIEHHBIE CIIOCOOBI

45 MoJTy4eHust rasioreHoB. [Ipumenenne
TaJIOreHOB M MX COCIMHEHUH
Ipaktrueckas padora Ne 4. Pemenue

46 9KCIIEPHMEHTANBHBIX 33124 110 TEMe
"T"anorensr"”
Kucnopon: nabopatopusie u

47 MIPOMBIIUICHHBIC CIIOCOOBI TOJIYICHUS,
¢du3nyeckne u XuMudeckre coiicta. O30H.
[IpumeHeHue KUCIOPOa M 030HA

48 OKCHIBI ¥ IEPOKCUIBI

49 Pemenue 3agayu pa3IuyHBIX TUIIOB
Cepa: HaX0X/ICHUE B IPUPOJE, CIOCOOBI

50 MoJIy4eH s, PU3NUECKUEe U XUMHIECKUE
CBOHCTBa

51 CepoBoopo], cynbhuIbI

59 Kucnoponconepixarine coeqUHEHNUS CEpPBL.
OcoOEHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 Ipaktrueckas padora Ne 5. Pemenne

OKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME "Cepa nu




€€ coenrHeHusa"

A30T: HaX0XKACHHE B IPUPOJIE, CIOCOOBI

54 norydeHus, GU3NIecKHe U XUMUUECKHE
CBOCTBA. AMMHMAK, HUTPHIbI

55 Kucnopoacoaep:xaruue coetMHeHHs a30Ta.
OCcoOEHHOCTH CBOICTB a30THOM KHMCIIOTBI

56 ITpuMeHeHHe a30Ta ¥ €TO COSNHEHUH.
A3oTHBIE YI00peHHs
Docdop: HaX0KAEHUE B IPUPOJIE, CIIOCOOBI

57 MoJry4eHus, GU3MYECKue U XUMHYECKUE
cBoiictBa. ®ochusl u hochun

58 Oxcunsl pocdopa, pochopconepxkariue
kucnotbl. Conu hochopHOH KUCTOTHI

59 ITpumeHeHue pochopa U ero CoeANHEHNUH.
docdopusie ynoOpeHus
Ipaxtuueckas padora Ne 6. Pemenue

60 9KCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe "A30T U
bocdop 1 ux coenuHeHU"
VYrinepoa: HaX0XXJEHHUE B IPUPOJE,

61 aJIoTponHble MoguduKkanuy; Guznueckue u
XUMHUUYECKHE CBOMCTBA, IPHMEHEHHE

62 Oxcup yraepogpa(ll), ()f(CI/I,H yraepoaa(lV),
yroiibHas KMCIIOTa U e€ Con

63 Pemenne 3aay pa3In4HbIX THIIOB
KpemHuii: HaxoxkIeHHe B IPUPOJE, CIIOCOOBI

64 MOTy4eHHs, pu3nueckue 1 XUMU4EcKue
CBOMCTBa

65 Oxcup kpemunsi(l1V), KpeMHHEEBas KHCIIOTA,




CHUJIMKATBI

HpI/IMeHeHI/Ie KpEMHHUA U €ro COCJIMHEHUH.

66 Creki10, ero noiay4eHue, BUIpl CTEKIA

67 Pemenue 3aa4 pa3IM4HBIX THIIOB

68 Cucremarusanys 1 0000IeHHE 3HAHUHI 110
teme "Hemeraiuibr"

69 KonrponbsHas paboTa o reme "Hemerausr”

70 AHaju3 pe3yabTaToB KOHTPOJIBHON paboThl,
KOppeKLHUs OMUO0K
[Tonoxxenue merannos B Ilepuoguueckoit

71 cHCTEME XUMUYECKUX IEMEHTOB.
OCcOOEHHOCTH CTPOCHHS EKTPOHHBIX
000104EK aTOMOB METaJIIOB

79 OO6ume Gpu3nyeckue CBOWCTBAa METAILIOB.
[IpumeHeHHe METAILIOB B OBITY H TEXHHKE

73 CrnnaBel MetannoB. Koppo3us merannos

74 Pemenne 3a1a4 pa3auyHbIX THIIOB
DNeKTPOXUMUUECCKUH Psl HaIpsDKEHUH

75 MeTaoB. O0uHe crocoObl MOTy4eHHs
METaJLIOB
OO0wiast xapakTepucTuka MetajuioB |A-
rpynmsl [lepuoauueckoii cucTeMsl

76 XUMHMUYECKHX 3JIeMEeHTOB. Hatpuii u kanuii:
nosrydeHue, pu3NYecKue ¥ XUMHIECKUe
CBOMCTBA, IPUMEHEHHE ITPOCTHIX BEILECTB U
HUX COEIMHEHHI

77 O6uias xapakrepuctuka metajuioB [1A-

rpynmsl [lepuoguueckoi




CHCTEMBIXUMHUYECKUX DJIEMEHTOB. Maruwuii u
KaJbLUi: mojyueHue, Gpusndeckue u
XHMHYECKHE CBONCTBA, TPUMEHEHHE
MPOCTBIX BEIIECTB U UX COSANHECHUI

78

JXKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHs

79

ANIOMUHUIL ONTydeHue, GU3nIecKue u
XUMHYECKHE CBOWMCTBA, IPHMEHEHHE

80

AMGOTepHBIC CBONHCTBA OKCHIA K
THAPOKCHIA ATIOMHHHS,
THAPOKCOKOMIUIEKCHI AITFOMUHHS, HX
IpHMEHEHHe

81

Pemenne 3amay PasInYHbIX THUIIOB

82

Ipaxtuueckas padora Ne 7. Pemenue
9KCNEPUMEHTAJIBHBIX 3a/1a4 110 TeMe
"MerTauibl rIaBHBIX TOArPYI”

83

OO1wast XapaKTepPHCTHKA METAIOB
no604HbIX noarpymm (B-rpym)
ITeproquyecKkoii CHCTeMbl XHMHYECKHX
9JIEMEHTOB

84

Du3nvecKre ¥ XUMHUIECKHE CBOMCTBA Xpoma
H €T0 COCAMHECHUH, UX NIPUMEHCHHUC

85

Baxneiimme coennHeHNsI MapraHia.
IlepmaHTraHaT Kauus, €ro OKUCIUTEIbHBIC
CBOWCTBa

86

DusnyecKre U XUMUYECKUE CBOIMCTBA Kele3a
u ero coeanHeHui. [lonyuenue n
MPUMEHEHHE CIIJIABOB XKeJie3a

87

Dusndeckrue U XUMUUCCKUE CBOMCTBA MEIU U




€€ coeTMHEHHH, X TIPUMEHEHUE

Dduznyeckrue 1 XMMUYECKHE CBOMCTBA IIMHKA

88 U €r0 COCAUHCHUH, UX IPHMCHEHHE.
I'MAPOKCOKOMILIEKCHI [IMHKA
Ipaxtuueckas padora Ne 8. Pemienue

89 IKCIIEPUMEHTAIBHBIX 337124 110 TeMe
"MeTaibl TOOOYHBIX HOATPYI'”

90 Pemenue 3aa4 pa3IU4HBIX THIIOB

91 O06o011eHre 1 cucTeMaTu3anus H3y4eHHOTO
marepuaina 1o teme "Merauisl”

92 KonrponbsHas padoTa no reme "Metaibr”

93 AHanu3 pe3ysbTaToB KOHTPOJILHOM paboThl,
KOPPEKIHs OLINO0K
Pounb xuMuu B obGecrieueHuy yCToOHIHBOro

94 pasButHs yenoBedecTBa. [lonstue o
HaY4YHBIX METOJIaX HCCIICIOBAHNS BELIECTB
HayuHble NpUHIHKIIBI OPraHU3aHI

95 XAMHYECKOTO MPOM3BOCTBA.
TIpOMBIIIICHHBIE CIOCOOBI OTYICHHUS
B)XHEHILNX BELICCTB

9% XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIoIel
CpeIIbl U ero MOCIEICTBUS

97 XuMHs U 3I0pOBbE YETOBEKA.
JlekapcTBeHHBIE CpeCTBA

98 Xumus nuny. Pons XuMun B o0ecrieueHnu
MUILEBON 0€30I1aCHOCTH

99 Kocmernueckue u mapdromepHblie CpeacTsa.

BriToBas xumust




Xumus B cTpouTeNnsCTBE. Baxkuelnme

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepHasl
101 XuMusi B CEIbCKOM XO35UCTBE. 1
OpraHuvecKne 1 MUHEPATBHBIC YI0OPEHHS
102 Cucrematu3zanus 1 06001IeHHE 3HAHUIT TTO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

IIPOI'PAMME







YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI V151 VUEHUKA

Xuwmus, 11 knace/ Epemun B.B., Kyssmenko H.E., JIpo3nos A.A., Jlyauu B.B.; mox
penaxiueit Jlyauaa B.B., OO0miecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «J[PODA»;
AxnmonepHoe obmectBo «M3natenpctBo «IIpocsemnieHne»

Xumus, 11 xnace/ Kysueroa H.E., JIéskun A.H., IllatanoB M.A., AKnnoHepHoe
obmectBo «M3matenbcTBo «IIpocBemnieHne»

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., AkuronepHoe 00I11ecTBO
«M3narenbctBO «IIpocBemenune»

H.E. Ky3nenosa, H.H. I'apa. Xumus 10. M3patenbckuii nentp "Benrana-I'pad”

METOANYECKUE MATEPHAJIBI UISA YYUTEJIA

https://foxford.ru/teacher-dashboard

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru


https://foxford.ru/teacher-dashboard
http://school-collection.edu.ru/
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