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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B dDenepanbHOM TOCYJapCTBEHHOM 0O0pa3oBaTEIbLHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3putusa BocnuTanus B Poccuiickorn denepannu Ha nepuox 1o 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUSX JTUDPEpeHITMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUS OOy4YEeHUs B OpraHu3anusax MpodecCuOHaNbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOJTydaeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBJICHHOCTH ILIE€NIEH, COAEpXKaHUS,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEACTABICHUS O IENAX, COJCp)KaHWUM, OOIIEeH CTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00yYarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3Yy4YeHHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYeCTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriryOJIEHHOTO U3YUYEHUS XUMUU:

e YCTAaHABIWBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JINHUSAM/pa3zeniaM Kypcea;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHHUS OTIEIbHBIX TEM;

e IIpelaraeT IMPUMEPHYIO MOCJIEI0BAaTENbHOCTh HW3Y4YEHHUS Y4EOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUEHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-II0O3HABATENbHbIX ~ ACMCTBUI  00ydarolierocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuMaHTHOW) COCTaBIISIOIIEH COAEpKAHUSI YYEOHOro MpeaMeTa «XUMHSD)
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUiIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOoro u yriayOJEHHOrO YpOBHEH B cHCTEMeE
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJTy4YEHHSI XUMUYECKOTO 00pa30oBaHUs
B pPAMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEIHEro NpohecCHOHAIBHOT0 00pa30BaHusl.
B 31011 CBSI3M N3ydeHHE npeaMeTa « XUMHUs» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX OMPENEAEHHBI NMPopuiIb 00yUyeHUs, B TOM UYUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
oOpazoBaTeILHON MPOrpaMMBbl CPEIHETO O0IIEer0 00pa30BaHUs U3yUEHUE TIPeAMETa
«XUMHSA» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0ydarmuxcs, Ha (OpMUPOBAHHE y HHUX OOMIEHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHMH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JESATEIIbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBIN, HAAIIPEIMETHBIN XapakTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHM3allMd COJAEPXKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOr0 ypOBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISE€T COBOKYNHOCTb NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HaHUU TIOJY4YaeT ONpeNeIEHHOE TEOPETUYECKOE JONOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yrayOnéHHOM ypOBHE HM3y4eHHs MpeameTra oOecreyeHa BO3MOXKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PaCUIMPEHUs U yTiyOIeHUs IPeICTaBICHUM O CTPOSHUU
BEILECTBA, XUMHUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKaHUS peaKIHii,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpPOEHMH aroMa. XHUMHUYECKas CBsI3b OOBSACHAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoil XMMUM NpU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIEPIKaHKE KypPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3y4EHHUS U1 KJIACCOB ONpeIeaEHHOro npoduis (IJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa A KJIAcCOB XMMUKO-(PU3nyeckoro npoduiis 060ib110€ 3HaYeHUue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XMMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHKO-
ouonoruueckoro npoduiast OONbIINI yIeNbHbI Bec OyneT UMETh OpraHuyecKas
XUMHUsL. B 3TOM citydae nmpeocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, OEIKU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTaBE U CBOMCTBAX IIPEACTABUTEIIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILLECTB
CIIy>)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayudHblE HpeaMeTv», «MartemaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHUPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM YypOBHE H3YYEHHs MpeAMeTa TMpeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opMupoBaHME TPENCTABICHUI: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled posin B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM 0€30MaCHOCTH, B PAa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UY€IOBEKa, a TAaKXKE SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U PUPOJIHOM Cpee;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIAMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJIIDHOM, O  TEPMOAWMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHUe y o0yJaroImuxcs OCO3HAaHHOTO IIOHUMAaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUIsl OOBSICHEHUS W



MIPOTHO3WPOBAHUS SIBICHWUH, UMEIONINX ECTECTBEHHO-HAYUHYIO MPUPOIY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHajau3a M OIIEHKH C MO3UIIMI HKOJIOTUYECKON 0€30MacHOCTU MOCIIEICTBUI
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEILIECTB;

e yIIIyOJICHUE MPECTABICHUHN O HAYYHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
UL TIPUOOpETEHUS yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
(GyHKIIUN 1EJTOCTHOM CHUCTEMBI CpeHEro OO0IIero oOpa3oBaHUs MPU H3YYEHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  ypPOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETHYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHWS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, IPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO01Iee 9uCiIo 9acoB, MPETYCMOTPECHHBIX IS U3YUYCHUS XUMHUH Ha yTITyOJICHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHUYeCKUX COeAMHEHUSIX. TUIbI THOPUIU3AIIMKI AaTOMHBIX OpOUTANICH yTiepo/a.
MexaHu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYeCKUX COeAMHEHUU. MOJeKysapHblE W  CTPYKTYpHbIE  (HOPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenre o kKinaccupUKAMK OpraHuyeckux BenlecTB. IlloHsaTne o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKalMs OpraHuueckux peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB MPHU HAarpeBaHUU (TUIaBJICHUE,
OoOyTJIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHHE MOJENEH MOJIEKYJl OpraHuYeCKUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKuHra, ropenus. [Ipencrasinenne o
MEXAaHU3ME PEAKINN paJUKAIBHOIO 3aMENICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(MKJIOTIEHTaH, MUKJIOTEKCaH ) IMKI0aTKaHOB. CIIOCOOBI MOTyYeHUS U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX opOuTanel yriaepoja, o- U m-cBsi3u. CTpyKTypHas U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO CBsA3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U TPUMEHEHUE aJTKaIueHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU ITPUCOCIUHEHHUS, TUMEPU3ALNU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJTKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast hopMysa, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OeH3oya. DU3MYECKHEe CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM PAMKAIIC, PEAKIMUA IPUCOCIUHEHUS, OKHUCICHUE TOMOJIOIOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. (OcoOeHHOCTU
XUMHUUYECKUX CBOMCTB cTupoiia. [lomumepuzamus ctuposa. CriocoObl MOTyUYCHHS U
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoaykTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), pUDOPMUHT, TUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTrPYIILy, HUTPOTPYyIIy, LIHAHOTPYMIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHMKE M TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa KaJjids, B3aUMOJICHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, 03HaKoMmyieHUEe C¢ kKoyuekiusMu «Hedts» u «Yromb», ¢ oOpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJI YTIIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHoJIa W J3TaHojda). ['oMonormdeckuit psna, oOmas dopmysna, H30MeEpus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMHU U  HEOPraHWYECKUMH  KHUCIIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKJIeopuILHOTO 3aMerieHus. JleiicTBre Ha
opranu3Mm denoBeka. CriocoObl MOy4eHHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sl nosTydeHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHI0OB U KETOHOB: PEAKLINU IPUCOETUHEHUSI.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HoMeHkIaTypa. Dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHON KHUCHOTHL. IloHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHUCJIOU H
HIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBogoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJACTUIHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PUpoB Leoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJINHA.
B3aumHoe BiMsHHUE Tpymnm aToMOB B MoJiekysne aHwiInHa. (OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHoB. [lojydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajadud. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie moauMepbl. IlepBuuHasi, BTOpUYHAs U TpETUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypamus OEIKOB MPU HArpEBaHHH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepkalire opraHu4eckue CoeIMHeHUs» U «Pacro3HaBaHne opraHuuecKux
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUN, CPEIHSS MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKpPWIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKd
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

DKCHEPUMEHTAJIbHBIE METOJIbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOIAIIUX B €0 COCTAB, HAXOKIECHUE MOJIEKYJIAPHOU
(b opMyITbI OPraHNMYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMU H/UIM HUCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €TI0 XMMUYECKHX CBOMCTB WJIM CIOCOOOB MOJYUYEHUs, ONPEACIICHUE 0JIH
BBIXOJIa ITPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHu3M, OJKocucTema, Owuocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTocuHTE3, nbIXaHWE, OENKHU, YTJIEBOJbI, >KUPBI, HYKIECHHOBBIE KHUCIIOTHI,
(hepMEeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONmorusl: TMHILEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX 00OJIOYEK aTOMOB, KBAaHTOBbIC 4YMCJa. DHEPreTHUYECKHUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTrO MEPHOJIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprofaM. 3HaYEHNE EPUOIUIECKOTO
3akoHa [[.11. Menpeneena.

XHUMHUYECKas CBS3b. BHAbl XHMMYECKOW CBSI3U. KOBAJICHTHAs, MOHHAasd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas —CBA3b.
MexMoneKyIIapHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MIPUMEPE COCTUMHECHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTAHIbl. 3HAaYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TerioBbie 3G(HEKThI XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcTranTa
XUMHYECKOT0 paBHOBecHs. (DaKTOpbI, BIHUSIONIAE HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [punuun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble UM clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PACTBOPOB: KHUCIOTHAs, HEWTpabHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENIU. MeToa 3JIEKTPOHHOro OasaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJAOPOJAA B TMPUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJECHNE PEAKIIM HOHHOTO 0OMEHa, ONpe/iesieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aTomMoB. DU3MYECKHE CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, pusnueckne M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHbIe W MPOMBIIUICHHBIE CIIOCOOBI MOJTYyUYCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcupn cepbui(1V), okxcua
cepsl(V1). CepHucTas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepel U €€ COeTUHEHUN.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHOCOObl MOMy4yeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHHWE B MOpupoae. AJUIOTPOIHBIE  MOIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCThIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3UUECKHE U
xumuyeckue cporictBa. Okcun kpeMuusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetamoB B Ilepuonndeckon cucteMe XUMUUYECKHUX JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJTyYEHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

O6mas xapakrepuctrka MetamioB |A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, GU3NUecKue 1 XMuMUYECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMHYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HX COEAUHEHHM.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMIIJIEKCHI alTFOMUHUSL.



OOmasi xapakTepucTuka MeTawioB moOouHbiX mnoArpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKene3a u
€ro CIJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ocdopa, keie3a, MarHus B
KHCJIOPOJIE, HM3Yy4YEHUE KOJUIEKUMU «MeTajibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aWMOJICHCTBUE THUIAPOKCHUIOB AJTOMUHHS U LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHSA U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO HccieaoBaHus. Hayunbie
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJTyYeHUs] BaXKHEUIIINX BEIIECTB (HAa MpUMeEpe MPOM3BOJICTBA aMMHaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumusg U 300pOBbe 4enoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30macHOr0 UCIIOJIB30BAHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPAaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBope, A0JIM BbIX0/1a MPOyKTa PEaKIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHM, MPUHATHIX B OTJEIbHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIUS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIMAaeMbIe, TOIJIMBO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, AJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSTEIBHOCTHBIM IMOAXOJIOM B CTPYKTypeE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACIICHHIO; HATMYNE MOTUBALUH K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEJILHOM M MPAKTHUUYECKON JesATEIbHOCTU
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABAIIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MO3HABATEIBHBIX 33/1a4, BEITOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHHUSI K TPOIECCY TBOPYECTBA B 00OJIACTH TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA U IT03HABATEIbHBIX MOTUBOB B MTOJYYEHUH U MOCHEAYIOIIEM aHAIN3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

MOHUMAaHUsl LEHHOCTEH 3I0poBOro M Oe30MmacHoro oopasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl LIEHHOCTH TpPaBWI WHAUBUIYAJIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  YueOHO-HCCIeI0BaTeIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY U3Yy4YeHUI0 npodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXXEHUS K TPy, JIIOJISIM TpyAa U pe3yibTaTaM TPYAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil npodeccur U peanu3alid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHATILHOTO MPUPOAONOJIb30BAHHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHOM NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHOM KyJbTYypbl, B PEIICHUU IJIOOATBHBIX MpoOsIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHELIHOTO TPYJa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HU KaXKAO0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYUIHOCTH METOOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IMPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHeNU(PHUKY METOJOB IO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITHXCs;
CIIOCOOHOCTD 0o0yyarommxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUYeOHbIE e CTBUS

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTIACIbHBIX (PAKTOB 1
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJs KiIacCUPUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) 3JIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XUMUYECKON peaKkIuu
— MPU PElICHUH Y4YeOHBIX IMO3HABATENIbHBIX M TMPAKTHYECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUA U IPOBEIACHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MIO3HAHUS.

3) pabdora ¢ undgopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTH;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHboOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYJIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTb BOIIPOCKHI 110 CYIICCTBY O6CY)KHaeMOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHUH, BLICKA3bIBATh UJICH, CI)OpMYJ'II/IpOBaTB CBOM IIPCIJIOKCHUSA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOTHI MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (}eKTUBHBIN CcrMOcO0 HMX pemeHus ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CamMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIOYAIOT ClieHU(pUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHIL T10
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUN B PA3JIMYHBIX Y4eOHBIX
CUTYyallUsIX, a TAKXKE B PEATIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUSD»)
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOC
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKENIET, GyHKIUOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMymbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MPEJICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3dexTri, opueHtantsl | u Il pona);
(bakToJOTHYECKUE CBEJCHHS O CBOMCTBaX, COCTaBe, IMOJYYECHUU U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIEeATEeIIbHOCTH YEeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMUMHUUYECKYIO CUMBOJIMKY JJIsI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYITHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »dTUX peakIuii, peakiuii HOHHOTO OOMeHa IyTéM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAHABJIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTIEIHHBIX
IPEICTABUTENICH OPraHUYECKUX BEIIECTB (3THIIEH, alleTWICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOMCTBA THUNWYHBIX TMPEICTABUTEICH PA3JIMYHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: AJIKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoMaTUYECKUX YTIJIEBOJOPOAOB, CIUPTOB, aJIbJIETU/IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIeBOJOB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIpbs (HE(PTh, MPUPOIHBIN T'a3, YToJib), CIIOCOOKI €ro EPePadOTKH 1 MTPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUS IPUMEHSITh 3TU 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeSATEeTbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XMMUYECKUM (popMysiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMyIibI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATU3UPOBATh U OICHUBATh
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUSI Ha JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpPMAIIUIO, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIL30BaHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JTUCCOLMAILMS, CTENeHb JUCCOIMALINH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON JEATEILHOCTH YEJIOBEKa, OOIMX HayYHBIX
MPUHIAIIAX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysl BEHIECTB M  YpPaBHEHUH XHMMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIUHEHMSIX, BUJ XUMHUYECKON CBSI3U (KOBaJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUSI KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (YHUCITY U COCTaBY
pearupyromux BelIeCTB, TEIIOBOMY 3¢ (eKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEpPUU IS KiIaccupukamu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €70 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJIOB
Ilepuomnueckoin  cucremsl .M.  MenngeneeBa,  uCnosib3ys  IMOHSTHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM 1o mnepuojgaMm u rpynmnam Ilepuoanueckon cucremsr J[. .
MenaeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE T'€HETUYECKON CBS3M MEKJY HEOPraHMYECKMMH BEIIECTBAMU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIMH; PeaKIuii MOHHOTO OOMEHa MYTEM COCTABJICHHS WX TMOJHBIX W
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUUA C Y4ETOM HX HHEPreTHUUYECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCThL yYMEHHUS XapaKTEepPU30BaTh XHWMHUYECKHE PEAKIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0OBAaHUH BEILIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIA
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
win 00bEMY OIHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEIECTB JaHO B BHUJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInu;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NpOBEACHHE  peakuuid  HMOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eIeHNE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCTIIEPUMEHTANBHBIX 3afa4 1o Temam «Metawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOPMYITMPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECOO00pa3HOr0 TOBEACHUS B OBITY U TPYAOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMaILHIo, mepepadaTsiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
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Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOCHHUS OPTAaHHYECKUX COeAMHEHUN A. M. 10
bytneposa
Wroro mo pazneny 10
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21 [IpenensHBIE YTIIEBOIOPOIBI — ATTKAHBI, 5
' LUKJIOAJTKAHbBI
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' nepepaboTka
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3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21
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Hroro mo pazaeny 41
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4.1 AMUHBI. AMUHOKUCIOTHL. beiku 12
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB H TeM (uudpoBble)
Ne i/mn P Konrpoubusie IIpakTuyeckue bp
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucteMa XUMUYECKUX 9
sneMeHToB [. 1. MenneneeBa
Crpocenue BemiecTBa. MHOroo0Opasue
1.2 P B P 11 1
BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 18 1 3
Wroro mo pazneny 38
Pasnen 2. Heopranunyeckasi xumust
2.1 Hewmeramisl 30
2.2 MerTanbl 25
Hroro no pazaeny 95
Paznen 3. Xumus u )Ku3Hb
31 MeToanl TO3HAHUS B XUMHH. XUMHUS U 9
' KU3Hb
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 8

[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kourposbnbie IIpakTHyeckue ofpajoBaTEILHbIC
padoThI padoThI pecypes!
[Tpeamer u 3HaUEHHE OPraHUYECKON XUMUH,
1 IpeJICTaBICHUE O MHOrooOpa3uu 1
OPraHUYECKUX COCTMHEHUIN
DJEeKTPOHHOE CTPOEHUE aToMa yriepoja
2 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHUSA). 1
BaneHTHble BO3MOXHOCTH aTOMa yriepoja
XuMHYecKas CBSI3b B OpraHU4eCKHX
3 COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHUs 1
KOBQJICHTHOH CBSI3H, CLIOCOOBI pa3phiBa
CBsA3EH
4 Teopus cTpoeHUsT OpraHUYECKUX 1
coenuHeHuit A. M. bytneposa
) H3omepust: cTpykTypHas, IpOCTPaHCTBEHHAs. 1
5 OneKTpoHHBIE YPPEKTH B MOJIEKYJIaX 1
OpPraHMYECKUX COEANHEHUN
7 Knaccudukanus opraHuuecKux coeqMHEHUH 1
8 Cucremarndeckas Homenkinarypa (IUPAC) 1
OpPraHMYECKUX BEILECTB
9 Knaccudukanus peakiuii B opraHu4ecKoi 1

XUMHUHU




10

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

11

AJIKaHBI: TOMOJIOTUYECKHNA PsiJl, 001as
dbopmyrna, HOMEHKIATypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJI

12

13

duznyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

Haxoxxnenue ankanoB B npupoze. CriocoObl
MOJTy4eHUs U IPUMEHEHUE alIKaHOB

14

[uknoankansl: oomast popmya,
HOMEHKJIATypa 1 U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOHCTB, CITOCOOBI
HOJTyYEHHSI U PUMEHEHHUE

15

Pemienne pacu€THBIX 33724 Ha ONIPEACIICHHE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUUECKOTO
BEII[ECTBA 110 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB.
CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO
TeMe

16

AJKEHBI: TOMOJIOTHYECKHM psif, oO1as
dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CtpyKTypHas ¥ LUC-TpaHC-U30MEpUs
AJIKEHOB

17

dusnyeckue 1 XUMHYECKHUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

18

CnocoObl MOJIY4YCHHUA U MPUMCHCHUC aJIKCHOB




19

[IpakTuueckas padora Ne 1 o reme
"[Tosy4yeHue 3TUJIEHA U U3yUYEHUE €T0
CBOMCTB"

20

Pemenne pac4€THBIX 3a1a4 HA ONIPEACIICHUE
MOJICKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO
BELIECTBA

21

22

ANKagueHsl: cConpshKEHHbBIE, N30JMPOBAaHHEIE,
KyMyJiupoBaHHble. OCOOEHHOCTH
3JIEKTPOHHOTO CTPOCHUS

XHUMHYECKUE CBONCTBA CONPSHKEHHBIX
JIUEHOB

23

CriocoObI moTyueHus 1 IpUMEHEHNE
aJIKaJueHOB

24

AJKUHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias
(bopMyia, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI,
¢buznyeckue cBoicTBa

25
26

XMUMHYECKHE CBOMCTBA AJIKNHOB

KauecTBeHHBIE peakiiuy Ha TPONHYIO CBA3b

27

28

29

CrniocoObl nosy4eHus U NpUMeHEeHue
AITKHHOB

Perienue 3a1a4: pacu€Thl 10 YpaBHEHUIO
XUMHYECKOU peakiiui. CHCTeMaTH3aIus 1
000011IeHrE 3HAHU T10 TEME

KonTponbnas padota Ne 1 o reme
"IIpenenbHbIE U HETIPEAEIBHBIE
YIJIEBOJOPOBI"




ApEHBI: TOMOJIOTHYECKUH s, 0OmIast
dbopMyIia, HOMEHKIIATypa. DIEKTPOHHOE U

30 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OcH301a B TOTyoJa, UX (PU3UYECKHE
CBOMCTBA

31 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMelleHUs
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

32 IPUCOEANHEHNUS, OKUCIIEHUE TOMOJIOTOB
OeH3oa

33 Oco0eHHOCTH XMMHYECKHUX CBOMCTB CTUPOJIA

34 CriocoObI oTydeHus 1 IpUMEHEHNE apeHOB
Pentenne pacuéTHbIX 3a7au Ha ONpeieeHue

35 MOJIEKYJISIPHOM (DOPMYJITBI OPTaHUIECKOTO
BemecTsa. Cucremarusanusa U 00001eHne
3HAHUU 10 TEME

36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl

37 KameHnHbI#1 yroyib ¥ IpOLyKTHI €r0
nepepadboTKu

38 Hedtp 1 ciocoOw1 €€ mepepadoTKu.
[TpumeHeHne NpoayKTOB MepepadboTku HehTH

39 I'eneTnueckas cBsi3b MEXAY pPa3IMUYHBIMU
KJIaccaMH yTJIeBOJOPOIOB
["ajoreHonpon3BOIHBIE YTIECBOIOPOIOB:

40 AJIEKTPOHHOE CTPOCHUE; PEAKIIH 3aMEIICHUS

rajJorcHa




41

JleWicTBue 11e0uei Ha
rajoreHInpou3BoAHbIe. B3auMopeicTeue
JUTAIOTCHAIKAHOB C MarHUEM M [IHHKOM

42

43

44

45

CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0
pazzeny "Yriesonoposl”

Kontposbnas padora Ne 2 o teme
"YraeBogopoibr"

[IpenenbHBIC 0OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH psia, oOmiast popmya,
CTpOEHHE MOJIEKYJ, H30MEpHS,
HOMEHKJIaTypa, Ki1accuduxaius, pusndeckue
CBOMCTBaA

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OJIHOATOMHBIX CIIMPTOB

46

47

48

CrniocoObl 1osty4eHus U NpUMeHEHue
OJTHOATOMHBIX CITUPTOB

[TpocTeie a¢upsl: HOMEHKIATypa U
U30MepHUst, 0COOCHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOWUCTB

MHoroaTtoMHEIE CIIUPTHI: STUJIICHTIIMKOJIb 1

TIIALEPHUH, UX QU3UYECKHE U XUMHUECKHE
CBOMCTBA

49

CrniocoOblI nosty4eHus 1 IpUMEHEHNe
MHOI'OaTOMHBIX CIIUPTOB

50

51

DeHoJI: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa

Xumuueckue cBoiictBa (enona. CriocoOsl
MOJTy4eHUsl U MpuMeHeHne GeHona




[IpakTuueckas padora Ne 2. Pemenue

52 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Croupthl ¥ heHonbI"

53 CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0
TeMe

54 Kontponbnas padora Ne 3 mo teme "CrupThi.
®enon"
Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE

55 CTpOeHHE KapOOHUIILHOM IPYIIIIBL;
TOMOJIOTHUYECKHUE Psi/ibl, 001as popmya,
M30MEpHsI U HOMEHKJIATypa

56 AnbAeTUIB U KETOHBI: (U3NYECKUE
CBOICTBa; peaKluy MPUCOETUHEHUS

57 Peakniu okuciIeHHS U KAYECTBCHHBIC
pEeaKIUU aJbJICTHIOB M KETOHOB

58 CriocoObI MoTy4YeHHsl aabAeTHAOB U KETOHOB
OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBBIC

59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJICKYT

60 N3oMepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (PU3WUECKHUE CBOMCTBA

61 XVMHUYECKUE CBOWCTBA MIPEETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
Oco0OeHHOCTH CBOICTB MypaBbHUHON

62 KHACIOTHL. MHOT00Opa3ue KapOOHOBBIX
KHUCIIOT

63 Oco0eHHOCTH CBOICTB: HEMIPEAETbHBIX 1

apoMaTHYeCKUX KapOOHOBBIX,




JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

67

[TonaTne o MpoU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

CniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

Pemenne pacuéTHbIX 3a7a4: 10 YpaBHEHHUIO
XUMUYECKON PeaKIliy, Ha OMpeIeICHUE
MOJIEKYJISIPHOI OPMYJIIBI OPTaHHYECKOTO
BerecTBa. CucreMaru3aius U 0000IeHne
3HAHHUH 10 TEME

Kontponbnas pabota Ne 4 o reme
" Anbaeruipl, KeToHbl. KapOoHOBBIC
KHUCJIOTHI"

68

CrnoxHnble 3(pUpBI: TOMOJIOTUYECKHN PAI,
oOutas popmysia, U30MepHUs 1 HOMEHKJIaTypa

69

70

PuznyecKkne 1 XUMUYECKHE CBONCTBA

3¢upoB

[Tpaktuyeckas padora Ne 3. Pemenue

9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME

n n
KapOonoBsie kucioTsl. Cli0kHBIE H3PHUPHI

71

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOMCTBA (THAPOIU3)

72

Oco0OeHHOCTH CBOICTB KHUPOB, COJIEPKAIINX
OCTAaTKH HECNPCACIbHBIX JXUPHBIX KHUCJIOT.
JKups! B ipupone




73

MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moroliee AeicTaue. [lonsaTue o
cuHTeTHYecKnX Moromux cpeactrax (CMC)

74

I'eneTnueckas CBS3b YIIIEBOJAOPOIOB U
KHCJIOPOICOIEPKAIINX OPTraHUYECKIX
BEIIIECTB

75

76

PacuéTpl 10 ypaBHEHUSIM XUMUYECKUX
peaKuuit

OO61mas xapakTepucTUKa yriieBOI0B U
KJ1accu(UKalus yrieBoaoB (MOHO-, IU- U
MOJIMCaXapHU/Ibl)

7

Mounocaxapupl: (U3HUECKUe CBOMCTBA U
HaxO0XJCHUE B IPUPOJIE

78

79

80

[Ipumenenue rioko3sl, €€ 3HaUeHUE B
KU3HEJEATEIIbHOCTH OpraHu3Ma

Hucaxapunpl: caxapo3a, MajabT03a U JIAKTO3a.
HaxosxeHue B npupojie 1 IpuMEHEHne
JICaxapuioB

[Tonucaxapupl: CTpo€HNUE MAKPOMOJIEKYIL,
dbuznyecKkrue 1 XUMHUYECKHe CBONCTBA,
MIPUMEHEHUE

81

82

83

ITonsTHe 00 HCKYCCTBCHHBIX BOJIOKHaxX

Pernienne pacueTHBIX 3a1a4 Ha ONPEICIICHUE
JIOJTM BBIXOJIa TIPOTYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO
Cucremaru3zaius u 0000IIeHUE 3HAHUH 110
paszemny




84

KonTtponbnas padora Ne 5 o teme
"Kucnopocoaepxaniue opraHu4eckue
coenuHeHus"

85

AMUHBL: KTacCUpUKAIH, CTPOCHUE
MOJIEKYI1, 001as popmyiia, H30Mepus,
HOMEHKJIaTypa 1 (PU3NUECKHEe CBOICTBA

86

87

XHUMHYECKUE CBOMCTBA anr(paTHIECKUX
aMUHOB

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU
XHMHYECKHX CBONCTB aHMJIMHA

88

Crioco0blI MOTy4YeHHS U IPUMEHEHUE
amnu(aTHIECKUX AMHHOB

89

90

91

AMMHOKHUCIIOTBI: HOMEHKJIaTypa U U30Mepusi,
¢usnueckue croiictea. OTAeIbHBIC
MPEICTaBUTENN 0-AMUHOKHUCIIOT

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHres u TUAPOJIN3 MEIITUA0B

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpbI O€JIKOB

92

93

94

XUMHUYECKHUE CBOUCTBA OEIIKOB

A30Tcoz[ep>lca1une TCTCPOUUKIINICCKUC
COCOAMHCHUS. HyKJ'IeI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruueckas POJib

[TpakTrueckast pabota Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TeEMeE
"A3oTcoeprKalie OpraHn4ecKue
coequHeHus"




95

[IpakTuueckas padora Ne 5. Pemenue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacnio3zHaBaHre OpraHMYECKUX COCAUHEHMIT"

96

KonTtponbnas padora Ne 6 o teme
"A30TcoiepKaliie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/bI UX CUHTE3a — IOJIMMEPU3ALUS U
IIOJIMKOHICHC AU

[TnactMaccel. YTunuzanus 1 nepepadoTka
IIacTUKA

DnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kayudyku. Pe3una

100

Bosnokna: HatypasibHbIE, HUCKYCCTBEHHBIE,
cunternueckue. [lomumeps! crenuarTbHOTO
Ha3HAYCHUS

101

102

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"Pacno3naBaHue macTMacc ¥ BOJIOKOH"

O06o0011eHNEe U CUCTEMAaTU3aIMs] U3YYEHHOTO
Marepuaa 1o teme "BbICOKOMONeKyIIpHbIe
coeuHeHus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Konrpoabnbsie IIpakTuueckue B —
padoThI padoThI pecypeni
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
aneMeHT. M30Tormsl
5 CtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1
opOuTaIIM
DneKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cucTeMa XMMHU4ecKux 3nmeMeHnToB /1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHYECKHUX IJIEMEHTOB U 00pa3yeMbIX HMH 1

MPOCTHIX U CJIOKHBIX BEUIECTB MO Ipymmam 1
nepuojam




Cucremarusanys 1 00001IEHUE 3HAHUMT 10
TEME

10

Bunpr xumudeckoit cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoneKynsipHbie
B3aNMOICHCTBUSI

11

12

13

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJ C UX T€OMETPUUECKUM CTPOECHUEM

BemectBa MOJICKYJISIPHOI'O U
HEMOJICKYJISIPHOT'O CTPOCHUA. Tumnsr
KPpUCTAJUIMYCCKUX PCHICTOK U CBOMCTBa
BCIICCTB

ITonstue o AUCIICPCHBIX CUCTCMAX.
Hpe,[[CTaBJ'ICHI/Ie 0 KOJUIOMAHBIX pacTBOpax

14

WcTuHHbIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

15

16

17

CriocoObl BbIpayKe€HUS! KOHIIEHTPALlUU
pacTBOpOB

Pemenue 3a1a4 ¢ nCnoyib30BaHUEM MOHSITHH
"MaccoBasi 1011 pacCTBOPEHHOIO BeniecTna',
"MoJIIpHas KOHIIEHTpaus'"

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMUYECKUX BEILECTB

18

[IpencraBneHus 0 KOMIUIEKCHBIX
COCIMHEHHSX: COCTaB U HOMEHKJIaTypa




19

Cucremarusanys 1 00001IEHUE 3HAHUMT 10
TEME

20

Konrtponsnas padora Ne 1 mo Temam
"Ctpoenue aroma. [leproauyeckuii 3aKoH 1
[Teproandeckasi cucTeMa XUMHUYECKUX
anemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHWYECKON U OPraHU4YECKON XUMUH.
3aKOH COXpPaHEHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SJHEPIUU IIPH
XMMHYECKHUX PEaKLHAX

22

23

TernoBbie 3G HEKTH XUMUYECKUX PEAKIIHA.
Tepmoxumuyeckre ypaBHEHHS

Brrunciaenus mo YPaBHCHUAM XUMHNYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTh OT pa3iHyHbIX (DaKTOPOB.
Karanus n xaTanns3aropbl

25

[IpakTnueckas padora Ne 1 o reme "BnusiHue
pa3auYHbIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON peakun"

26

27

I'omoreHnHsle 1 TCTCPOTCHHLIC PCAKIIUU

OO6patuMble 1 HEOOpaTUMBIE PEAKILIUH.
XHUMHYECKOE paBHOBECUE

28

[IpakTnueckas padora Ne 2 o reme "BnusiHue
pa3auyYHbIX (PAaKTOPOB Ha MOJIOKEHUE
XUMHUYECKOTO paBHOBECUS"




Dnektponutrueckas auccounanus. CuiabHbIe

29 1 ciabple AIeKTpoauThl. CTeneHb
JUCCOLUAIIUU
Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

30 pactBopoB. Bomopoansiii mokazarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBopax JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XUMHYECKUE peaklui B pacTBOpax
3JIEKTPOJIUTOB"

33 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Bakneiinivie OKUCAUTENN U BOCCTAHOBUTEIN

34 Mertoa 31eKTPOHHOTO (3JEKTPOHHO-UOHHOTO)
OanmaHca

35 DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THITOB

37 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TTO
Teme "XuMuueckue peakuun'

38 KonTponbnas padora Ne 2 o teme
"Xumuueckue peakuuu"
[Tonoxenne Hemerauios B [lepunoanyeckon

39 CUCTEME XUMHUYECKUX 371eMeHToB J1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nyueckue cBONCTBA HEMETAIIOB

40 AnnoTponusi HeMeTauIoB (Ha IpuMepe

KHCJIOpOJia, cepbl, hocdopa u yrieposia)




Bopopona: nmonyuenue, pundeckue u

4 XUMHUYECKUE CBOMCTBA. ['uipuibl
l"anmoreHsl: HAXOXKACHHUE B IPUPOJIC, CIIOCOOBI

42 MONy4YeHHs, GU3NIECKUE U XUMHUYECKHUE
CBOICTBa
lManorenoBonopoabl. Baxxkneiue

43 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS
rajorcHOB
JlaGopaTopHble U TPOMBIIIUICHHBIC CITOCOOBI

44 noJrydeHus ranoreHoB. [Ipumenenue
rajoreHoB U UX COeIMHEHUI
[IpakTnueckas padora Ne 4. Pemenue

45 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"["anoreHs!"
Kucnopon: nabopaTopHblie ¥ MPOMBIIIJIEHHBIE

46 CHOCOOBI OTyUYeHUs], PU3NYECKUE U
xumudeckue cBorictBa. O30H. [Ipumenenue
KHCJIOPOJIa U 030HA

47 Oxcuapl ¥ IEPOKCHUIBI

48 Pemenne 3a1a4 pa3nuvyHbIX TUIIOB
Cepa: HaxOX/IEHHUE B PUPOJIC, CITOCOOBI

49 MoJTy4eHusl, GU3NYECKUE U XUMUYECKHE
CBOMCTBa

50 CepoBonopo, CyiabhuIbl

51 Kucnoponconepxariue coeTMHEHUSI CEPHI.

OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI




52

[TpakTuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

53

A30T: HaX0XICHHUE B TIPUPOJIC, CIIOCOOBI
MOJTy9eHUsI, GU3HUECKUE U XUMUICCKIEC
CBOMCTBAa. AMMMAK, HUTPUJIbI

54

55

Kucnopoacoaepskaiiye COeIMHEHHUS a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCIIOTHI

[IpuMeHeHue a30Ta U €ro COeAMHEHUH.
A3oTHBIEC y10OpeHus

56

docdop: HaXOKIAEHUE B IPUPOJIE, CIOCOOBI
MOJTy4eHHsI, PU3MUCCKHE U XUMUYCECKHE
cBorictBa. Dochuasl u hochun

57

58

Oxcunst hocdopa, pochopconepxarime
kucioTel. Conmu hochopHOM KUCTOTHI
[Tpumenenue pochopa 1 ero coeAMHEHUH.
dochopHbie ya1oOpeHus

59

[IpakTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIILHBIX 3aa4 1Mo TeMe "A30T u
docdop u ux coequHeHU"

60

VYraepon: HaXxoKAEHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAUPUKALNY; GU3HUECKUE U
XMMHYECKHE CBOICTBA, MPUMEHEHHE

61

62

Oxcun yriepoaa(ll), okcun yriepona(1V),
YroJibHasl KUCJI0Ta U €€ COJIUA

Kpemuuii: HaxoxaeHue B pupojie, CocoObl
MOJTy4eHUsI, GU3NUECKUE U XUMUIECKHE
CBOMCTBA




Oxcun kpemuusi(1V), kpeMHueBast KUCI0Ta,

63
CHJIUKATBI

64 IIpuMeHeHHne KpEMHUS U €70 COCIUHEHUM.
Crexi1o, ero noyy4eHue, BUAbl CTEKIIa

65 Pemenue 3amay pa3aMvHBIX THIIOB

66 Cucrtemaru3zanus 1 00001IeHNe 3HAHUH 110
teme "Hemeramsr"

67 KonTponbnas padora Ne 3 o teme
"Hemertamsr"

68 AHanu3 pe3yiabTaToB KOHTPOJIBHOM paboThI,
KOPPEKIHSI OIIHUOO0K
[Tonoxenne meramios B [lepuoguyeckon

69 CHCTEME XMMHUYECKUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI0YeK aTOMOB METAJLJIOB
DNEKTPOXUMHUYECKUN Psiji HAalpsKEHUH

70 MeTayioB. OOIIHe CrIOCOOBI TTOTyYCHUS
METaJIJIOB

71 O6mue ¢pusznyeckue cBOCTBa METAIIOB.
[TpuMeHeHne MEeTauIoB B OBITY U TEXHHUKE

72 CmunaBbl MetassioB. Kopposust Metasios

73 Pemrenue 3aa4 pa3InyHbBIX THIIOB
OOm1as xapakTepucTika MeTauioB |A-rpymisl

74 [lepruonnyeckoil cuCTEMbl XUMHUECKUX
3JIEMEHTOB
Hatpuii u xanuii: nonydyenue, puznyueckue u

75 XMMUYECKHE CBOWCTBA, TPUMEHEHHE MTPOCTHIX

BELIECTB U UX COEIAUHEHUN




76

Oo6mas xapakrepuctuka metamioB [1A-
rpynmnsl [leprpoandeckoi cuctemsl
XUMHYECKHUX 3JIEMEHTOB

7

Marnwuii 1 Kanpuuii: noiayuenue, Gpusnyeckue
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCAUHEHUN

78

79

XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

ATIOMUHHIL: MMOJIy4YCHHC, (1)I/I3I/I‘ICCKI/IC n
XUMHNYCCKHC CBOﬁCTBa, IIPUMCHCHHUC

80

AmdoTepHbIe CBOWCTBA OKCHA U THIPOKCHIA
AIFOMUHHUS, TUAPOKCOKOMIUIEKCHI aJIlOMUHMUS,
UX IPUMEHEHUE

81

82

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

[IpakTnueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTtauisl I1aBHBIX oarpymnm"

83

OO6m1ast XxapakTepUCTUKA METAJIJIOB TTOOOYHBIX
noarpynn Ilepuoandeckon cucTeMbl
XUMUYECKUX DJIEMEHTOB

84

85

86

DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa 1
€ro COeIMHEHUM, NX TPUMEHEHUE

Baxwuelimme coeMHEHUs Maprasiia.
[IepmanranaT kayius, €ro OKUCIUTEIbHBIE
CBOMCTBa

du3nyeckre 1 XUMHUUECKHE CBOMCTBA JKele3a

U €r0 COCTUHEHUI. HonyquI/Ie U IPpUMCHCHUC
CIIJTaBOB KCJIC3a




dusndeckue 1 XUMUYECKHUE CBOMCTBA MEIU U

87 €€ COeIMHEHMI, UX IPUMEHEHUE
DU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA U

88 €ro COeIUHEHNUH, NX IIPUMEHEHHE.
I'mapOoKCOKOMILIEKCHI INHKA

89 Pemenue 3amay pa3aMvHBIX TUIIOB
[IpaxTnueckas padora Ne 8. Pemenue

90 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
"MeTtasl MOOOYHBIX oArpym"”

01 O06o00muIeHre ¥ CUCTEMAaTH3AIHSI U3YYEHHOTO
Marepuaia mno teme "MeTaysr"

92 KonTponbnas padora Ne 4 o teme
"Metamibt"

93 AHanus pe3yabTaToB KOHTPOJIBHOM paboThI,
KOPPEKIHSI OIIHOOK
Ponpb xumun B o6ecrieueHu yCTOWYMBOTO

94 pa3BuTus yenoBeuecTBa. [loHsATHE O HAYUHBIX
MeTO/aX UCCIIEA0BaHUs BEIECTB
Hayunble npuHUHKITBI OpraHU3aluu

95 XUMHUYECKOTO MTPOU3BOICTRA.
[TpombIIeHHBIE CTTOCOOBI TTOTYISHUS
BaXHEHIITNX BEIIECTB

96 XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH
Cpelibl ¥ €r0 MOCIECTBUS

97 XuMHs ¥ 37J0pOBbE YesloBeKa. JIekapcTBeHHBIE
cpencTBa

98 Xumus uiiy. Poiab xuMuu B o0ecrieueHnu

MUIIEBONA OE€30I1aCHOCTHA




99 KocMmeTrnueckne u naproMepHbIe CpeACTBa. 1
berToBas xummus
Xumus B CTPOUTENBCTBE. BakHelune

100 CTPOUTENIbHBIE U KOHCTPYKIIHOHHBIE 1
Marepuabl

101 XuUMUA B CEILCKOM X03siicTBe. OpraHndyeckue 1
Y MUHEpaJbHBIC YI00pEHUS

102 CucreMaru3anus 1 0000IIEeHNE 3HAHUH 110 1
TeME

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., J[Ipo3nos
A.A., Jlyaun B.B.; nox penakiueii Jiyauna B.B., OG1iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe ob1iecTBo «M31aTenbcTBO
«ITpocsenienue»

* Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun B.B.;
noA penakuueit Jlynuna B.B., O01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO

«JIPODA»; AkumonepHoe odiectBo «M3narensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

https://edsoo.ru/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://educont.ru/
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