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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTEIBLHOM MTporpamMMsl cpeiHero oo1iero oopazopanusi(POIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3ylonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAaMMBbl, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalud UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM KU3HHU B COLUYME, a TAKXKE s
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NOoApOOHYI0O  HHTEPIpETalMi0 B  COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHS 00YJArONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHHI OOyJarolmuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 7aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyeMOTO JIJIsI
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAaET METOJMYECKYI0O MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl NpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TAaKXe€ C y4ETOM OCHOBHBIX BHUIOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBIIEHHOM MPOrpaMMON [0 XUMUHU 00s13aTENIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHusl y4eOHOro mpenMera «XuMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApMATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQ Ui O0y4eHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUsS HalpaBlIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAaMKax H3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B 31011 CBSI3M n3yueHue npeamera « XuMUsD» OpUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronnxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPHiIb 00y4eHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanpHoro ooOpazoBanus. Hapsigy ¢ sTum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ad BOCHUTAHUS U COLMAIBHOTO
pa3BuTUsl OOywaroumxcs, Ha (OPMHUPOBAHHE Y HHUX OOIIEHHTEIEKTYaIbHBIX
YMEHHMM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATh nojoxenuss GI'OC COO o paznuuugx 6a30BOro U yriryOJIEHHOIO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJYy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIyOIeHUs IPEICTaBICHUN O CTPOCHUHN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa U llepmonnueckoid CHCTEMBl XUMHUYECKHUX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUINOB peakuuid JOMOJHSAETCA
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIPOcaM 00 3JIEKTPOHHBIX 3P (deKTax, 0O B3aUMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe MpeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT caenaH Ha OOIIHOCTh METOJOB IO3HaHUA,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUH BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJACCOB XUMHUKO-
ouonoruueckoro npoduiast OONbLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpraHM3alliy KIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4EHMsI CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOT'O M CpEIHEro 001ero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON NEATEIbHOCTH
YeJI0BEKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemenne 3Toi 3aaa4um Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPENCTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHMMHHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 00X
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUH AJi1 OOBSICHEHUs
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPabOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTHYECKOMN JEATETLHOCTH U MOBCETHEBHOMN KU3HHU.

B mnnaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHWE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
IPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHWIO W TIO3HAHHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEIbHBIX HHTEPECOB, MHTCIUICKTYaIbHBIX H TBOPYCCKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE IKOJIOTUYECKON KYJIbTYphI, MPUOOPETEHNE OTbITa OOIIECTBCHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO611ee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZleno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHnu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUObl MNEpEeKpbIBAHHUS ATOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHHUE ¢ 00pa3iaMy OpraHUYECKUX BEMIECTB U MaTEepHalaMU Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJEKYJ OpPTraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, W30MEpPU3aLINH,
JNETUAPUPOBAHUS, IUKIN3ALNN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AlIKEHOB, SP>-THOPH IH3aLKs
aTOMHBIX OpOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCIUHEHHMs, 3aMEILIECHUS B O-IIOJOKEHUE IPU JIBOWHOW CBSA3M,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XUMUYECKHUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYyYEHUs] U TPUMEHEHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cCBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PaTUKAIOB, KapOOKCHIIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs n €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoaencTBHE MUTraJIOTCHAIIKAHOB C MAarHUuE€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJAOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO/1a B OPraHMYECKUX BEUIECTBAX, OJYUEHHUE ITUIICHA U U3yYEHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHEHMS.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIMsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHS U PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THAPOKCOTPYMNIBLI MU
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETMHEHUS] — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTUJI0B, KAYECTBEHHBbIC peakluu Ha aibaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPEJIETbHBIX KapOOHOBBIX KHUCJIOT. BoAOpoaHBIE CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mmast xapakTepucTrka yrieBoaoB. Kinaccudukarus yraeBogos (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMenenue. [lomucaxapuasl: kpaxman,
INIMKOTeH W 1eiunono3a. CTpoeHre MaKpoOMOJIeKYyJl Kpaxmania, TJIMKOTeHa |
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(pupoB 1emutono3sl. [loHsTtre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCHAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TcCoaep:xale OpraHunvecKue coeJuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BimMsHHUE Tpynm aToMOB B MoOJIeKyse aHuiIMHA. (OCcOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. OUu3nYecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs W TpEeTHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJNMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
HNOJMBUHWIXJIOPHU, TOJIUCTUPOJ, IOJUMETUIMETAKPUIIAT, IOJIMKAPOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, HIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMH NMPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM J0JIIM 3JIEMEHTOB, BXOJSIIUX B €70 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB MOJYYEHUS, ONpEAESICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: «merka, opraHu3M, OJKOcuUcTeMa, Owocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBBIE NPOAYKThI, OCHOBBI PAalMOHAJIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(DUTYpaIl HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHUEW CTPOCHHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHHWE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUTOMHBIX pacTBopax. CrmocoObl BbIpaXEHHs KOHIIEHTPAIlMH PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHnsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHUANIbHBIC
HAa3BaHUA OTJEJIBHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

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

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CuiibHbIE W CIa0ble  BJIEKTPOJIMTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCUAA BOAOPOJAa B TMPUCYTCTBUM KaTalin3aTtopa, MOJAEIU
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOeHUsS ux aTomMoB. Du3MYEcKHe CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilomydyenue, ¢usndeckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'alloreHoBOAOpOIbl. BaxkHelmme Kuciaopoacoaepxaiiue
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYecKue U XMMHUYECKUE CBOMCTBA M NMPHUMEHECHUE KHUCIOpPOAA M
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [[puMenenune cepol U €€ COeTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHHEe B NpuUpoAe. AJIOTPONHBIE  MOAM(PHUKALUU.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ilepruoandeckoil cucteMe XMMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PpsAll  HampsbkeHui  metamwioB.  OOmue  crmocoObl
NOJIYYEHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTtpuii u kanuii: nonyudenue, Gpu3nueckrue 1 XMuMUYECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKHUE CBOICTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB U HX COCIUHEHHM.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmast xapakTepucTuka MeTawioB mnoOounbix mnoarpymnn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWCTBA JKeJe3a U ero coeauHeHud. OKcupl,
ruapokcu sl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3Yy4YEHUE KOJUIEKUMU «MeTalulbl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METAJJIOB, B3aMMOJCHCTBUE TUIAPOKCUIOB ATOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXXHEUIIIMX BEIIECTB (HAa MpUMeEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg ©  300poBbe 4enoBeka. JlekapcTBeHHble cpencrtBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpeicTBa. beitoBas xumus. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHallbl, KPACKH, CTEKJIO, KEepaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BELIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEIIECTBA, MACCOBOU JTOM U MOJISIPHOM KOHLIEHTPAIIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHSITHH, MPUHATHIX B OTJCIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIEPUMEHT, MOENb, MOJICIMPOBAHHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIUsl, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIE KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepasibl, TOPHBIE TTOPO/IbI, MOJE3HBIC UCKOMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOONPEAECICHUIO; HAUTMYUE MOTUBALUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [MO3HABATEIIBHOM M MPAKTUUYECKON AesTeIbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIbHBIX HOPMax W MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUSI K TPOIECCY TBOpPUECTBA B 00OJACTU TEOPUU M TPAKTUUECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHATU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3JI0pOoBOro M 0Oe30MacHOro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWI WHAUBUIAYAIHLHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTU B  y4eOHO-HCCIEI0BATEIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Y4YEeHUI0 npodeccuil pa3iuyHOTrO pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur U peanu3aldd COOCTBEHHBIX >XU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOoOJIeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JCUCTBUU, NPUHOCIIIMX BpEd  OKPYXNKaOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY’KarolleM MHUpE Kak O €JUHCTBE IMPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHaIbHOW KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX MpobiIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELIHOTO TPYZa U IKOJIOTUYECKH KOM(POPTHOM KU3HH KaXKIOTO iieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE HayYHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNu4HbIX chepax npodeccruoHaaIbHOM
NEATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEHU(PHUKY METOJOB IO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IpyTHe);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YCOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

1) 6a30BbIe JTOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU I KJIacCU(PUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIE MPEICTABICHUS — XUMUUECKUI
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pelIeHUHd Y4eOHbIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a7a4, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynupoBaTh LIETHU U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BATh TOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEIACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUEe M MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JMCKYCCHH, BBICKA3BIBATh UIeH, OPMYINPOBATh CBOM MPEJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKONH pabOThI MO MCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HA OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysbTaThl OCBOSHUS MTPOTPAMMBbI IO XUMUU Ha YITyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS WM TPUMEHCHHWIO 3HAHUW B PA3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYyAIMIX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHUH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA PpSAJl, TOMOJIOTH, YTIEBOIAOPOJIBbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUM; PEJICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl | u Il pona);
(bakToJIOTHYECKUE CBEJACHHUS O CBOMCTBAX, COCTaBe, MOJIYYECHUU U 0O€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TIEPEPaObOTKH HEPTH);

c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca »dTUX peakluil, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAJIC)KHOCTh M3YyUYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IpeCTaBUTENIe OPraHNYeCKUX BEIIECTB (ITUJICH, alleTHICH, TOJIYOJ, TIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeriectB A. M. BytiiepoBa 1151 0ObSICHEHHS 3aBUCUMOCTH CBOICTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3UYHBIX KIACCOB
OpPraHUYECKUX BEIIECTB: ATKAHOB, TUKIOATKAHOB, AIKEHOB, aJIKaIUEHOB, AIKUHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIrJeBOJOoB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHUMH  YpaBHEHUSMHU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CLIOCOOHOCTH OPraHUYEeCKUX COETMHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M -CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOTHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHMs — HAOJIOICHNUH, U3MEPEHUH, MOJICIHUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHHSI PUMEHSITHh OCHOBHBIE OTIEPAITUN MBICIIUTEIHLHOM
NEATeTPHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, 000OIIEeHWEe, CHCTeMAaTHU3aIHIo,



BBISIBJICHE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — JUISl U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyJiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAcCy€Thl MO HAXOXKICHUIO XUMHUUYECKOH (opMyIibl
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEILHOCTU YEJIOBEKA, CBA3AHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMUECH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJyYeHHUE U U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IIPaBUII
O6e3omacHoro oOpalieHusi ¢ BeHleCTBaMU M JIA0OPATOpPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1eJIeCO00pPa3HOTO TOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH noka3zaresns [1JIK;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TlepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass M HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEUICHUU TPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 370POBbIO M IPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsT 000JI0YKa aroma, S-, P-, d-aToOMHBIC OpOWTANIM, OCHOBHOEC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pPacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOIMAIIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JJICKTPOIUTHUUYECKON MUCCOIUAINN, TEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAHHUSI MPUYNHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX PEaAKIUi, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTUYECKON JEATEILHOCTH YEJIOBEKa, OOIMX HAay4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAIICHUI;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHHUSI
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M W THUINA KPUCTAUIMUECKOM pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKaM (UHCITy U COCTaBY
pearupyomux BeUIeCTB, TEIJIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIeHEH
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

Cc(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI NEPUOJUUYECKOTO 3aKoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPHOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPECTBOM COCTABJICHUS 3JIEKTPOHHOro OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIICHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA WUIM JAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eeHNe
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, PEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHWBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KMBBIC OPTaHU3MbI ONPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, HTepHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Paznen 3. Kuciiopoacoaep:xamnue oprannyecKue coeIuHeHUst
3.1 Cruptel. denon 11 1 Bubnmoteka LLIOK




https://resh.edu.ru

KapOonunbHbie coeAMHEHUS: abIETH/IbI U

Bubnnoteka LIOK

3.2 keToHbl. KapOoHOoBbIE KUCIOTHL. CII0KHBIE 21
https://resh.edu.ru
s¢upsl. XKupsr
Bubanoteka LLOK
3.3 YIIeROLEI 9 https://resh.edu.ru
Hroro no pazaeny 41
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus
5Y7[9) OK
4.1 AMUHBI. AMUHOKHCIOTHEI. belkn 12 ubnuorexa L|
https://resh.edu.ru
Uroro no pazaeny 12
Pa3zgea S. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUSA
51 B 5 Bnbnnoteka LIOK
. BICOKOMOJIEKYJISIPHBIE COSIMHEHUS https://resh.edu.ru
Wroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabubie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcbi
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3akon
Bubnnoteka LOK
11 u [lepuonnueckas cucteMa XMMUYECKUX 9
https://resh.edu.ru
sneMenToB [. 1. MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 Bubnunoteka LLIOK
' BEIIIECTB https://resh.edu.ru
Bubnanoteka LLOK
1.3 XuMHYECKHE peakIun 19 1 3
peaxi https://resh.edu.ru
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumusi
Bubnunoteka LOK
2.1 HemeTtamnet 31 1 3 4
https://resh.edu.ru
Bubnunoteka LOK
2 Meramis 23 1 2 »
https://resh.edu.ru
Hroro no paszneny 54
Pasznea 3. Xumus u :Ku3Hb
31 Metoabl T03HaHUS B XUMUH. XUMHUA U 9 Bubnunoteka LOK
' JKU3Hb https://resh.edu.ru
Hroro no paszneny 9




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME






HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoxka Kourposbnbie IIpakTHyeckue
n/n Bceero u3yyeHusi oOpas3oBaTejibHbIE
padoTshI padoThI
pecypchl
[Ipenmer 1 3HaUY€HUE OPraHUYECKON
Bubanoteka LLOK
1 XUMUH, IIPEJICTABICHUE O MHOT000pa3uu 1
N https://resh.edu.ru
OpPraHUYECKUX COCIMHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja

5 (ocHOBHOE U BO30YXJAEHHOE COCTOSHHUS). 1 Bubnnoteka LIOK
BanenTHble BO3MOKHOCTH aTroma https://resh.edu.ru
yriepoaa
XuMuyeckas CBsI3b B OpraHM4eCKHUX

3 CoeIMHEHUsIX. MexaHu3Mbl 00pa3oBaHus 1 Bbnbanoteka LIOK
KOBQJIEHTHOH CBSI3H, CIOCOOBI Pa3phiBa https://resh.edu.ru
CBA3EH
Teopust cTpoeHU OPraHUYECKUX Bubnunoteka LLOK

4 . 1
coequHenuit A. M. byrneposa https://resh.edu.ru
Bunsl nzomepun: cTpykTypHas,

5 MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE 1 Bubnunoteka LLOK
3¢ (}eKTH B MOJIEKYJIaX OPTaHUYECKUX https://resh.edu.ru
COCIMHEHU I
[IpencraBienue o Kki1accuPpUKAUU U

Bubnnoteka LIOK

6 CUCTEMaTHUYeCKass HOMEHKJIATypa 1

(IUPAC) oprann4eckux BEIIECTB

https://resh.edu.ru




Knaccudukanus peakuuii B

Bubnnoteka LIOK

7 :
OpraHIYECKOH XHMHHI https://resh.edu.ru
5 Bubanoteka LLOK
8 CucreMaru3anus u 0000IIeHHE 3HAHUI
110 TeMe https://resh.edu.ru
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias Bubnnoteka LLOK
dhopmyna, HOMEHKIATypa U U30MEpHs,
9 https://resh.edu.ru
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII
10 dusnyeckue 1 XUMHUECKHE CBOIICTBA Bubnunoteka LLOK
aJKaHOB https://resh.edu.ru
HaxoxneHnue ajikaHOB B IPUPOJIE.
Bubanoteka LLOK
11 CriocoObl 1osTy4eHus: ¥ IPUMEHEHUE
https://resh.edu.ru
aJIKaHOB
[uknoankansl: obmas Gpopmyia,
12 HOMEHKJIaTypa U U30Mepusi, 0COOCHHOCTH Bubnunoteka LIOK
CTPOECHUS U XUMHYECKHUX CBOWCTB, https://resh.edu.ru
CIOCOOBI MOTYyYEHUS U IPUMEHEHUE
Pemrenue pacu€THbIX 3a1a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
13 OpPraHNYECKOTO BEIIESCTBA 110 MAaCCOBBIM Bubnunoteka LIOK
JIOJISIM aTOMOB 3JI€MEHTOB, BXOAAIINX B https://resh.edu.ru
ero cocraB. Cucremarusamnus u
00001IeHre 3HaHUH 10 TEMe
ATKEHBI: TOMOJIOTUYECKH psif, 001ast
Bubnnoteka LIOK
14 dhopmyna, HOMEHKIATypa, JJIEKTPOHHOE U

IMPOCTPAHCTBCHHOC CTPOCHUEC MOJICKYIIL.

https://resh.edu.ru




CTpyKTypHas ¥ IUC-TPAHC-U30MEPUS
AJIKEHOB

duznueckre 1 XUMUYECKHE CBOMCTBA

Bbubanoteka LLOK

15
ankeHoB. [IpaBuino MapkoBHHKOBa https://resh.edu.ru
16 CriocoObI TTOTy4eHUsT U IPUMEHEHNE Bubnunoteka LIOK
aJIKCHOB https://resh.edu.ru
[Tpaktuyeckas padora Ne 1 o Teme
" Bnbnnoteka LIOK
17 [Tonyuenue sTUICHA U U3yYEHUE €T0
¢ https://resh.edu.ru
CBOWCTB
Pemenne pacu€THbIX 3a1a4 HA
18 i & Bubanoteka LLOK
ONpeACIICHUE MOJIEKYJISIPHOU (POPMYJIbI
p yip PMY https://resh.edu.ru
OpPraHr4YeCKOro BEIIECTBA
AJKaMEeHbI: CONPSIKEHHBIE,
19 Bubnmoteka LLOK
H30JIMPOBAHHBIE, KYMYJIUPOBAaHHBIE.
p » KYMYJHP https://resh.edu.ru
OCo0EHHOCTH AICKTPOHHOTO CTPOCHHUS
20 XHUMHUUYECKUE CBOMCTBA CONPSKEHHBIX Bubnnoteka LLOK
JIUEHOB https://resh.edu.ru
21 CriocoObl TOTy4eHus1 U TPUMEHEHNE Bubnunoteka LLOK
aJIKaJIEHOB https://resh.edu.ru
AJKWHBI: TOMOJIOTUYECKUM PsiJl, 001Ias
22 dhopmyna, HOMEHKIATYypa, JJIEKTPOHHOE U Bubnunoteka LIOK
[IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, https://resh.edu.ru
¢u3nueckue cBoiicTBa
. Bubnnoteka LIOK
23 XUMHYECKUE CBOMCTBA aJIKUHOB
https://resh.edu.ru
24 KauecTBeHHBIE peaklii HA TPOMHYIO Bubnnoteka LLOK

CBs3b

https://resh.edu.ru




CriocoObl osTy4eHHs U IPUMEHEHNE

Bnbnnoteka LIOK

25
AJIKMHOB https://resh.edu.ru
26 Pemenne 3amad: pac4€rsl 10 YpaBHEHUIO Bubnnoteka LLIOK
XMMHYECKON peaKiuu https://resh.edu.ru
97 CucreMaruzanys 1 0000IIeHE 3HAHUI Bubnunoteka LLOK
110 TEME https://resh.edu.ru
ApeHBI: TOMOJIOTHYECKUHN PsijI, o01as
opMyJja, HOMEHKJIaTypa. DINEKTPOHHOE U
28 popmyra, yp p Bubnunoteka LLOK
MPOCTPAHCTBEHHOE CTPOSCHHUE MOJICKYII
poctp p y https://resh.edu.ru
OeH30J1a ¥ TOJIyoJa, UX (PU3NYECKUE
CBOMCTBa
29 XHUMHUYECKUE CBOWCTBA APEHOB: PEAKLIMHU Bubnnoteka LIOK
3aMeENIeHU https://resh.edu.ru
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
Bubanoteka LLOK
30 MIPUCOSAMHCHHUSI, OKUCIICHHE TOMOJIOTOB
https://resh.edu.ru
OeH30I1a
31 Oco0EHHOCTH XUMHUYECKHX CBONCTB Bubnunoteka LLOK
CTUpOJIa https://resh.edu.ru
Pemenue pacu€THpix 3a1a4 Ha
32 i b Bubnumoteka LLOK
omnpeAeieHue MOJIEKYIIPHOU (POpMYJIbI
peA yip pMY https://resh.edu.ru
OpraHUYECKOI0 BEIECTBA
33 CriocoObl TOTy4eHus1 U TPUMEHEHNE Bubnunoteka LLOK
apeHoOB https://resh.edu.ru
34 I'eneTnyeckas CBA3b MEXKIY pa3InYHbIMU Bbnbanoteka LIOK
KJIACCaMU YTJIEBOJIOPOJIOB https://resh.edu.ru
Pacuétel no ypaBHEHUSIM XUMUYECKUX
. Bubnumoteka LLOK
35 peakuuii. CucremaTu3anus u 00001eHe

3HAHUH 10 TEME

https://resh.edu.ru




[Tpuponnsiii ra3. [lonytHsle HeTAHBIC

Bnbnnoteka LIOK

36
rassl https://resh.edu.ru
37 KameHHBIi1 yroip 1 IpOLyKThl €ro Bubnmnoteka LIOK
nepepadboTKu https://resh.edu.ru
Hedtp 1 ciocoOsI €€ nepepaboTKy.
38 n 6 bubnnoteka LLOK
VMEHEHHE IPOAYKTOB IepepadOTKU
p PORYK pep https://resh.edu.ru
HedtH
39 ['enernueckas CBs3b MEXKY pa3IMUYHBIMU Bubanoteka LIOK
KJIaCCaMHU YTJIEBOJOPOIOB https://resh.edu.ru
["asioreHONpPON3BOIHEIE YTIIEBOIOPOIOB:
40 p T p Bubanoteka LLOK
3JIEKTPOHHOE CTPOCHUE; PEAKITUU
p P peakl https://resh.edu.ru
3aMEIICHHS TaJloTeHa
JeiicTBue menouei Ha
. Bubnmoteka LLOK
41 raJIOr€HIPOU3BOAHbIE. B3aumonenicreue
https://resh.edu.ru
JUTAJIOT€HAJIKAHOB C MAarHUEM U IIMHKOM
42 CucreMaru3anus U 0000IIeHHE 3HAHUH Bubnumoteka LLOK
o pazzaeny "Yriaerogopoas!" https://resh.edu.ru
43 Kontponbnas paboTa mo teme Bubnnoteka LIOK
"VrneBomopoasr" https://resh.edu.ru
[IpenenbHbIe OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psij, oOmast popMmyia,
pAA popmy Bubnunoteka LLOK
44 CTPOEHHE MOJIEKYJI, U30MEpHs,
https://resh.edu.ru
HOMEHKJIaTypa, Kilaccupukanus,
(du3nueckue cBOCTBa
45 XHUMUYECKUE CBOMCTBA MPEAECTbHBIX Bubnmoteka LLOK
OJIHOATOMHBIX CIIUPTOB https://resh.edu.ru
46 CrniocoObl mosTyyeHHs 1 IpUMEHEHUE Bubanoteka LIOK

OIHOATOMHBIX CIIMPTOB

https://resh.edu.ru




[Ipocteie 3¢upbl: HOMEHKIIATYpa U

Bnbnnoteka LIOK

47 H30MepHst, 0COOEHHOCTH (PUBUYECKUX U
pHA, . ¢ https://resh.edu.ru
XMMHUYECKUX CBOWCTB
MHOroaToMHbIE CIIUPTHI: STUIICHTIIUKOJIb
Bnbnnoteka LIOK
48 U TJIMLEPHH, UX QU3UYECKUE U
. https://resh.edu.ru
XMMHYECKHUE CBOMCTBA
49 CriocoObI TOTy4eHUsT U IPUMEHEHNE Bubnunoteka LIOK
MHOT'0aTOMHBIX CIIUPTOB https://resh.edu.ru
50 @DeHo: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE Bubnnoteka LIOK
cBoiicTBa. TOKCHYHOCTH (peHOIIa https://resh.edu.ru
. Bnbanoteka LLOK
51 XHUMHYECKHUe CBOMCTBA (heHoIa
https://resh.edu.ru
50 CriocoObl MoTy4eHus1 ¥ IPUMEHEHNE Bubnunoteka LLOK
(dheHona https://resh.edu.ru
[IpaxTnueckas padora Ne 2. Pemenue
Bubanoteka LLOK
53 HKCIIEPUMEHTAIBHBIX 33714 110 TEMe
" " https://resh.edu.ru
CnupTsl ¥ (HEHOIBI
54 CucreMaru3anus U 0000IIeHHE 3HAHUH Bubnunoteka LLOK
10 TeEMe https://resh.edu.ru
AJIbIETHU]IBI U KETOHBI: JIEKTPOHHOE
55 CTpO€HUE KapOOHUIIbHOW TPYIIIIBL; Bubnnoteka LIOK
rOMOJIOTHUYECKHE psijibl, 00mias popmyia, https://resh.edu.ru
W30MEpUsl U HOMEHKJIaTypa
56 AJLnernapl 1 KETOHEL: (1)I/I3I/IquKI/Ie Bubnmoteka LLOK
CBOMCTBA; PEAKIIMU MPUCOCTUHEHUS https://resh.edu.ru
57 Peaknuy oKHCIIEHNS U KaUEeCTBEHHBIE Bubnnoteka LIOK

pC€aKkuuu aJIbACTUA0B U KETOHOB

https://resh.edu.ru




CriocoObI MOJTy4eHUs AJIbJICTHIOB U

Bnbnnoteka LIOK

58
KETOHOB https://resh.edu.ru
OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
Bubanoteka LLOK
59 KHUCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
https://resh.edu.ru
MOJIEKYI
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX Bubnunoteka LIOK
KHCJIOT, MX (pr3ndecKue CBOKWCTBA https://resh.edu.ru
61 XHUMUYECKUE CBOMCTBA MPEACTbHBIX Bubnnoteka LLOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://resh.edu.ru
OcoOeHHOCTH CBOMCTB MypaBbUHON
Bubanoteka LLOK
62 KHCIOTHL. MHOTOOOpa3ue kapOOHOBBIX
https://resh.edu.ru
KHCJIOT
Oco0eHHOCTH CBOICTB: HEMIPEAECTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
Bubanoteka LLOK
63 TUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
https://resh.edu.ru
kucnot. [IpencraBurenu BbICIINX
KapOOHOBBIX KHUCJIOT
64 [ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX Bbnbanoteka LIOK
KHUCIIOT https://resh.edu.ru
65 CriocoObl osTyyeHHs 1 IpUMEHEHNE Bubanoteka LLOK
KapOOHOBBIX KUCIIOT https://resh.edu.ru
CrnosxHble 3(Upbl: TOMOJIOTUYECKUH AL,
66 oBmas o A H30Me Bubnumoteka LLOK
mias MyJia, U30MEpUs U
pMYJIa, P https://resh.edu.ru
HOMEHKJIaTypa
67 dusndeckne U XUMUUECKIE CBOMCTBA Bubnumoteka LLOK
3¢upoB https://resh.edu.ru
68 Pemenue pacu€THpIx 3a1a4: 110 Bubnnoteka LLOK

YpaBHCHHUIO XUMHYSCKOMN pCaKknuu, Ha

https://resh.edu.ru




OIIPEIETICHUE MOJIEKYIIAPHOI (hOpMyIIBI
OpPraHUYECKOro BELeCTBa

[Tpaktuyeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME

Bubanoteka LLOK

69
"Kap6oHoBbIe KHCIOTHI. CI10XKHbBIE https://resh.edu.ru
s¢upsr”

70 Kupsr: ctpoenue, hpuzndeckue u Bubnunoteka LIOK
XUMHUYECKHE CBOICTBA (TMIPOIIU3) https://resh.edu.ru
Oco0eHHOCTH CBOMCTB KUPOB,

Bnbanoteka LLOK

71 coJiepKallnX OCTATKU HENPEAEIbHBIX

https://resh.edu.ru
AKUPHBIX KUCIOT. JKUpBI B IpUpOJE
MBpbIia Kak COJIM BBICIIUX KapOOHOBBIX

72 KHCIJIOT, UX Moollee aercTue. I[lonsTue Bnbanoteka LLOK
0 CUHTETHYECKUX MOIOIIUX CPEICTBaX https://resh.edu.ru
(CMCO)

['enernueckas cBsI3b yriaeBOIOPOIOB U

73 Bubnumoteka LLOK

KHUCJIOPOJCOAEPKAIINX OPraHUYECKUX
PoAICONIepKalll p https://resh.edu.ru
BEILIECTB

74 Pacuérel o ypaBHEHUSAM XUMHUYECKUX Bbnbanoteka LIOK
peakuuii https://resh.edu.ru

75 CucreMaru3anus U 0000IIeHHE 3HAHUH Bubnunoteka LLOK
10 TeEMe https://resh.edu.ru
OO6m1ast XxapakTepucTHKa YTJIEBOJIOB U

76 P ( Bubnmoteka LLOK
KJIacCU(PUKALIMS YTIIEBOJIOB (MOHO-, AU- U

A YT A A https://resh.edu.ru
MOJIMCaxapu/Ibl)
77 Mounocaxapupl: (pu3nyecKrue CBOMCTBA U Bubnnoteka LIOK

HAXO0XJICHUE B IPUPOJIE

https://resh.edu.ru




IIpuMeHeHue K036l €€ 3HaYeHUE B

Bnbnnoteka LIOK

78
KU3HEICSITCIIbHOCTH OpraHu3Ma https://resh.edu.ru
Hcaxapujibl: caxapo3a, MaJibTo3a 1
79 A pH po3a, Bubnunoteka LIOK
nakTo3a. HaxoxaeHnue B mpupojie u
& PHPOA https://resh.edu.ru
MIPUMEHEHHE JTMCaXapHIOB
[Tonucaxapuasl: cTpoeHUE
Bubanoteka LLOK
80 MaKpOMOJIEKYJI, (GPU3NUECKHUE U
N https://resh.edu.ru
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
Bubanoteka LLOK
81 [TonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX
https://resh.edu.ru
Pemrenue pacueTHbIX 3a71a4 Ha
82 Bubnunoteka LLOK
ompeAeIIeHUE JOJIM BbIX0/1a MIPOAYKTa
pel A /la POALYK https://resh.edu.ru
pPEaKIMH OT TEOPETUYECKH BO3MOYKHOTO
83 CucreMaru3anus 1 0000IICHHE 3HAHUH Bubnmoteka LLOK
0 pa3aeny https://resh.edu.ru
KonTponbhas padbota no teme
84 "Kucnmopocoaepxaniue opraHundecKue bubnmorexa LIOK
HCIT »Kalue OpraHudecKu
PO "H prKaill P https://resh.edu.ru
COCTMHEHHUS
AMUHBIL: K1accu(UKaius, CTpOCHHE
85 6 b Bubnunoteka LLOK
MOJIEKYJI, 00mmas hhopmyna, H30MepHust
y71, 00 pMyJ1a, ? i https://resh.edu.ru
HOMEHKJIaTypa U (pu3nyecKue CBOWCTBA
86 XUMHUYECKUe CBOICTBA ann(aTHUECKUX Bubnnoteka LIOK
aMHHOB https://resh.edu.ru
AHWIIVH: CTPOCHHE AHWINHA,
. Bubnmoteka LLOK
87 0COOECHHOCTH XHMHUYECKHX CBOMCTB
https://resh.edu.ru
aHWJIMHA
88 CriocoObI TTOTy4eHUsT U TPUMEHEHNE Bubnnoteka LIOK

anuaTHIECKUX aMUHOB

https://resh.edu.ru




AMHWHOKHUCIIOTHI: HOMEHKJIATypa U
nzomepusi, pu3nueckue CBOICTBa.

Bnbnnoteka LIOK

89
OtnenbHbIC IPEICTABUTEH O~ https://resh.edu.ru
AMUHOKHCIIOT
XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, MX
Bnbnnoteka LIOK
90 OMO0JIOTNYEeCKOe 3HAUCHHE aMHUHOKHUCIIOT.
https://resh.edu.ru
CuHTE3 ¥ TUIPOJIN3 NENTHI0B
91 benku kak npupoaHbIE OJIUMEpPHI; Bbnbanoteka LIOK
CTPYKTYpHI O€JIKOB https://resh.edu.ru
. Bubnnoteka LLOK
92 XUMUYECKHE CBOMCTBA OEIIKOB
https://resh.edu.ru
A3oTcoaepikalue reTepouuKInYeCcKue
P P Bubnnoteka LLOK
93 coenuHeHus. HykiienHOBbIE KHCIIOTHI:
https://resh.edu.ru
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POJIh
[IpakTuueckas paborta Ne 4. Pemenue
94 SKCIIEPMMEHTAJIbHBIX 33J1a4 110 TEME Bubnunoteka LIOK
"A30TCcoepKale OpraHn4ecKue https://resh.edu.ru
coequHeHus"
IIpakTryeckas pabora Ne 5. Pemenue
95 SKCIIEPMMEHTAJIbHBIX 33J1a4 110 TEME Bubnunoteka LLOK
"Pacrio3HaBaHuE OPraHUYECKUX https://resh.edu.ru
coequHeHnn"
KonTponbhas padbota no teme
96 N Bubnumoteka LLOK
30TCOZEpIKALUE OPraHUYECKUE
p" p https://resh.edu.ru
COEIUHEHUS
OCHOBHBIE TIOHITHSI XUMHUHU
97 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUIN U Bubanoteka LIOK

MCTOABI UX CUHTE3a —IIOJIMMEPU3alA U
IIOJIMKOHACHCAllUA

https://resh.edu.ru




[MnactMaccel. Y Tuinm3anus u nepepadoTka

Bnbnnoteka LIOK

98 1
IUIaCTHKA https://resh.edu.ru
99 DnacToMepbl: HaTYpaTbHbBIN 1 Bubnnoteka LIOK
CUHTETUYECKHE Kayuyku. Pe3una https://resh.edu.ru
BonokHa: HaTypalibHBIE, HCKYCCTBEHHBIC,
Bubanoteka LLOK
100 cunternyeckue. [lomumepnr 1
https://resh.edu.ru
CIIENUAJIbHOI0 Ha3HAYECHUS
[IpakTrueckas padota Ne 6. Permenue
Bubanoteka LLOK
101 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1
" " https://resh.edu.ru
Pacmo3naBanue miacTMacc U BOJOKOH
O000111eHrE U CHCTEMATHU3ALIHS
Bubanoteka LLOK
102 M3Y4EHHOI'0 MaTepuaa 1o TemMe 1
https://resh.edu.ru
"BricOKOMONEKYISIpHbIE COETUHEHUS"
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydeHHsi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
AtoMm. CocTaB aTOMHBIX sJIEp.
1 XHUMHUYCCKHM 3JIEMEHT. 1 https://resh.edu.ru/subject/29/11/
H3oTomm!
CtpoeHue JIeKTPOHHBIX
Bubnanoteka LLOK
2 000JI0YEK aTOMOB, KBAHTOBBIE 1
https://resh.edu.ru
qucia
Kiaccudukanms XumMuaeckux
Bubnnoteka LOK
3 3JIEMEHTOB (S-, p-, d-, f- 1
https://resh.edu.ru
AJICMEHTHI)

4 Pacnpenenenue 3nekTpoHOB 1O 1 Bubnunoteka LLOK
aTOMHBIM OpOUTaISIM https://resh.edu.ru
ONEeKTPOHHEIE KOHDUTypaIun

P uryp Bubnunoteka LOK

5 aTOMOB 3JIEMEHTOB B OCHOBHOM 1

N https://resh.edu.ru
1 BO30OY)XJIEHHOM COCTOSIHUHU
ONEKTPOHHEBIE KOHDUTYpaIun
P (uryp Bubnunoteka LOK
6 HOHOB. 1
https://resh.edu.ru
DNeKTPOOTPUIIATETEHOCTh
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
7 XUMHYECKHUX 3eMeHTOB /J[. . 1 Bubnunoteka LLOK

Meneneesa, CBsA3b C
COBPEMEHHOU Teopuen
CTPOEHHUS aTOMOB

https://resh.edu.ru




3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XUMHYECKUX

Bubnnoteka LOK

8 3JICMEHTOB M 00pa3yeMbIX UMU
pasy https://resh.edu.ru
MPOCTBIX U CIIOKHBIX BEIIECTB
10 TPYIIIaM U Iepuogam
9 Cucremarusamnus 1 00001IeH1E Bubnunoteka LLOK
3HAHUH 110 TEME https://resh.edu.ru
Bunpl xumMu4ueckou CBSI3H.
MexaHu3MBbI 00pa30BaHUS
10 KOBAJICHTHOM CBSI3U. Bubnnoteka LLOK
Bonopoanas cBs3b. https://resh.edu.ru
MexMonexysapHbIe
B3aMMO/ICHCTBUS
BanenTHOCTS U BaJICHTHEIC
BO3MOXKHOCTH aTOMOB. CBsI3b
11 . Bubnnoteka LOK
3JIEKTPOHHOMN CTPYKTYPBI
P PYKLYP https://resh.edu.ru
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOECHUEM
IIpencraBnenus o
Bubnunoteka LLOK
12 KOMIIJICKCHBIX COCTUHCHUIX
https://resh.edu.ru
COCTaB U HOMEHKJIATypa
BemectBa MonekyaspHOro u
13 HEMOJICKYJISIPHOTO CTPOCHUS. Bubnunoteka LIOK
THunel KpUCTATINYECKUX https://resh.edu.ru
PELIETOK M CBOMCTBA BELIECTB
[TonsiTHE 0 IUCTIEPCHBIX
Bubnanoteka LLOK
14 cucremax. [IpencraBnenue o

KOJUUIOUTHBIX PacTBOpPax

https://resh.edu.ru




HcrrHHbIE paCTBOPSI:
HACBILLEHHBIC U

Bubnnoteka LOK

15 HEHAaCBIIIEHHBIE
’ https://resh.edu.ru
pPacTBOPUMOCTb.
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUS Bubnunoteka LLOK
KOHIIEHTPAILlUX PacTBOPOB https://resh.edu.ru
Pemenue 3amau ¢
KCMOJIb30BAHUEM TTOHATHI
" i Bubnnoteka LIOK
17 MaccoBas JI0J1s1 PACTBOPEHHOTO
- https://resh.edu.ru
BemecTra", "MoJsipHas
KOHIIeHTpauus"
Knaccudpukanus n
Bubnanoteka LLOK
18 HOMEHKJIaTypa HEOPraHUYECKHUX
https://resh.edu.ru
BEILIECTB
19 CucreMaru3anus 1 0000IIeHre BubnunoTeka LIOK
3HAHUH 110 TEME https://resh.edu.ru
KonTponbHas paboTa mo Temam
"CrpoeHue aToma.
[Iepuoanueckuii 3aKOH U
20 [Iepuonnueckas cucrema Bubnunoteka LIOK
XUMHYECKUX 3eMeHTOB J[. U. https://resh.edu.ru
Menneneesa", "Crpoenue
BemecTBa. MHOrooOpasue
BelecTs"
Knaccudukanus XuMuueckux
21 peaKkuuii B HEOPraHUYECKOU U Bubnnoteka LLOK

OpraHUYECKON XUMHH. 3aKOH
COXpaHEHHUs MaCcChI BEIIECTB;

https://resh.edu.ru




3aKOH COXPaHEHUs U
MIPEeBpALICHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKIIHIX

TemnoBbie 3G dexThI

Bubnnoteka LOK

22 XUMHUYECKUX PEaKIUH.
p https://resh.edu.ru
TepMoxuMUUYeCKH€ YpaBHEHUS
Boeruucnenus no ypaBHeHUSIM
. bubnunoteka LOK
23 XUMHUYECKUX PEaKui U
https://resh.edu.ru
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpoCTh XMMUYECKOMN
24 peakiuu, €€ 3aBUCUMOCTh OT Bubnunoteka LOK
pasnuuHbIX (hakTopoB. Karamus https://resh.edu.ru
Y KaTaJIu3aTOPbI
o5 I'oMoreHnHsIe 1 reTreporeHHbIe Bnbnnoteka LLOK
peakuuu https://resh.edu.ru
[IpakTuueckas padora Ne 1 mo
26 teMe "BrusHue pa3nuyHbIX Bubnuoteka LIOK
(akTOpPOB Ha CKOPOCTh https://resh.edu.ru
XUMHUYECKON peakuun"
ObpaTtumble U HEOOpaTUMBbIE
Bubnunoteka LLOK
27 peakuuu. XUMHYECKOE
https://resh.edu.ru
paBHOBecHE
[IpakTuueckas pabota Ne 2 o
28 Teme "BiusHue paznuyHbIX Bubnnoteka LLOK
(hakTOpPOB HA TIOJIOKEHHUE https://resh.edu.ru
XUMHYECKOTO paBHOBECUSA"
29 DIeKTpoNIUTHYECKast Bubnunoteka LIOK

JUucconuanus. CunbHbIC B

https://resh.edu.ru




ciabbie AIeKTpoIuThl. CTereHb
JMCCOIUALINH

HNonHoe npousseneHue BOABL.
Cpena BOJHBIX pacTBOPOB.

Bubnanoteka LLOK

30
Bonopoansrii nokasarens (pH) https://resh.edu.ru
pacTBopa
I'maponus cosneit. Peakiuu,

31 OTEKAIOLLIC B DACTEODA bubnunoteka LOK
IpoT 1€ B pacTBOpax

P Hl P p https://resh.edu.ru
3JIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o
" Bubnunoteka LIOK
32 TeMe "XUMHUUYECKHE PEeaKIuu B
B https://resh.edu.ru
pacTBOpax 3JIEKTPOJIUTOB
OKHCIUTEIBHO-

33 BOCCTAHOBUTEJIbHEIEC PEAKIIUH. Bubnnoteka LOK
BaxxkHelnne OKUCIUTENN U https://resh.edu.ru
BOCCTaHOBUTECIIH

34 Meroa 21€KTpOHHOTO Bubnuoteka LIOK
(2MEeKTOHHO-MOHHOTO) OanaHca https://resh.edu.ru

35 DNEeKTPOJIN3 PAaCTBOPOB U Bubnuoteka LIOK
pacmIaBoB BEMIECTB https://resh.edu.ru

36 Pemrenue 3ana4 pasian4HbIX Bubanoteka LIOK
THUIIOB https://resh.edu.ru

37 Pemenue 3amad pa3nuaHbIx Bubnunoteka LLOK
THUIIOB https://resh.edu.ru
Cucrematusanusa 1 0000IIeHne

. " Bubnnoteka LIOK

38 3HAHUH 110 TeMe "XuMUu4YecKue

peakuun"

https://resh.edu.ru




KonrponsHas pabora o Teme

Bubnnoteka LOK

39
"Xumuueckue peakiuu" https://resh.edu.ru
ITomoxeHre HEMETAIIOB B
IIepnonnueckoi cucreme
XUMHUYECKUX dieMeHToR /1. M.

Bubnnoteka LOK

40 MenneneeBa 1 0COOEHHOCTH

https://resh.edu.ru
CTPOCHUS UX aTOMOB.
dusnyeckue cBOMCTBA
HEMETAJIJIOB
Amnorponusi HEMETaUIoB (Ha
41 Bubnnoteka LOK
MpUMeEpPE KUCI0POa, CEPEI
PHMED PO, CCPRL, https://resh.edu.ru
docdopa u yraepoaa)
Bonopom: moiryaenme
P i ’ Bubamoteka LIOK
42 ¢buznvecKre 1 XUMHUECKUE
. https://resh.edu.ru
cBorcTBa. ['mapuabl
I'amorensl: HaxoXACHUE B

43 IpUPO/JIE, CIOCOOBI MOTYUYEHUH, Bubanoteka LIOK
(bU3UYeCKre U XUMUYECKHE https://resh.edu.ru
CBOMCTBA
l'anorenoBonopoasl.

44 Baxwneiimue Bubnnoteka LLOK
KHCIIOPOACOAEPKAILINE https://resh.edu.ru
COEIMHEHHNS TaJIOTE€HOB
JlaGopaTopHsble u
MIPOMBIIIITIEHHBIE CIIOCOOBI

Bubnnoteka LLOK

45 MIOJIy4EHUS TAJIOTEHOB.

[IpuMeHeHne rajnoreHoB 1 ux
COCIMHEHUN

https://resh.edu.ru




[TpakTuyeckas padora Ne 4.

Bubnnoteka LOK

46 Pemenue skciepuMeHTAIBHBIX
" https://resh.edu.ru
3aga4 no teme "["amorensr”
Kucnopon: naboparopHeie u
MIPOMBIIIJICHHBIE CITOCOOBI

47 NoJy4YeHus1, PU3NIECKUE U Bnubnnoteka LIOK
XUMHUecKkne corcrBa. O30H. https://resh.edu.ru
[IpumeHeHue kucnopoaa u
030Ha

48 OKCHUIbI M IEPOKCUIBI bubsworexa LIOK

https://resh.edu.ru

49 Pemenue 3apayu pa3nuuHbix Bubnnoteka LOK
TUIIOB https://resh.edu.ru
Cepa: Hax0XJIEHUE B PUPOJIE,

50 CIIOCOOBI TIOTYYCHUS, Bubnvnoreka LLOK
(bu3MYecKre U XUMHUYECKUE https://resh.edu.ru
CBOICTBA

Bubnanoteka LLOK
>1 Ceposonopon, cympup! https://resh.edu.ru
Kucnopoaconep:xarime

52 COEIUHEHHUS CEPHI. Bubnunoteka LIOK
Oco0eHHOCTH CBOMCTB CepHOM https://resh.edu.ru
KHUCJIOTHI
ITpakTuyeckas padora Ne 5.

53 Pemrenne skcnepuMeHTAIBHBIX Bubnnoteka LIOK
3ama4 o teme "Cepa u eé https://resh.edu.ru
coenuuenus"

54 A30T: HaXOXJACHUE B IPUPOJIE, Bubnanoteka LLOK

CIOCOOBI OTYYEHUS,

https://resh.edu.ru




¢busnvecKue 1 XUMHUECKUE
CBOMCTBA. AMMUAK, HUTPHUIbI

Kucnopoaconep:xarue
COEJIMHEHMS a30Ta.

Bubnanoteka LLOK

55
OCcoOEHHOCTH CBOMCTB a30THOI https://resh.edu.ru
KHCIIOTBI
[Ipumenenue azora u ero
. bubnunoteka LOK
56 COCAUHEHMI. A30THbBIE
https://resh.edu.ru
yInoOpeHus
docdop: HaXOXKICHUE B
57 MIPUPO/IE, CIOCOOBI MOTYYCHHS, Bubnunoteka LOK
(hbU3UYECKHEe U XUMHUYECKUE https://resh.edu.ru
cBoricTBa. Pochuas! u hochun
Oxkcuanl dhocdopa,
58 b q)Il pocdop Bubnnoteka LOK
ocopcoaepKalIue KUCIOTHI.
PCOACP IVH https://resh.edu.ru
Comnu dochopHOit KUCTOTHI
IIpumenenne pocdopa u ero
59 p . EI; (2) P Bubnunoteka LLOK
coeauaennii. ®ochopHEIe
A p https://resh.edu.ru
ynoopeHus
[IpakTnueckas padora Ne 6.
Pemenue skcnepuMeHTaIbHBIX Bubnunoteka LLOK
60 "
3aja4 rno reme "A3ot u dpocdop https://resh.edu.ru
" X COeOUHCHUS"
VYraepoa: HaXOXKJIEHHE B
MPUPOJIE, AIOTPOITHEIE
PHPOZE, P Bubnuoteka LIOK
61 Moaubukanuu; GU3nIecKrue u

XHMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://resh.edu.ru




Oxkcun yranepona(ll), oxcun

Bubnnoteka LOK

62 nepona(lV), yroapHas
yraepona( ,_) T https://resh.edu.ru
KHCIIOTa U €€ COIn
63 Pemenue 3anayu pa3ninuHbIx Bubnunoteka LIOK
TUIIOB https://resh.edu.ru
Kpemuuii: HaxoxaeHue B
64 MPUPO/IE, CIOCOOBI MOTyUCHHUS, Bubnunoteka LIOK
(bu3nUecCKre U XUMUYIECCKHE https://resh.edu.ru
CBOMCTBa
65 Oxcup kpemuus(1V), Bubnuoteka LIOK
KpEMHHUEBask KUCI0Ta, CUIIMKAThI https://resh.edu.ru
[IpuMeHeHne KpeMHUS U €T0
. Bubnnoteka LOK
66 coenuHennii. CTEKII0, ero
https://resh.edu.ru
MOJIyYeHHUE, BUAbI CTEKIIA
67 Pemenue 3agayu pa3nnuHbIx Bubnunoteka LIOK
TUIIOB https://resh.edu.ru
68 CucreMaru3anus 1 0000IIeHHE Bubnunoteka LIOK
3HaHUH 1o Teme "HemeTamnbr" https://resh.edu.ru
69 Kontponbnas paboTa mo teme Bubnuoteka LIOK
"HemeTamasr" https://resh.edu.ru
AHanu3 pe3yabTaToB
. Bubnunoteka LOK
70 KOHTPOJILHOH paboTHI,
https://resh.edu.ru
KOPPEKIHsI OIINO0K
[Tonoxxenre METaIoOB B
71 [Tepuoanueckoit cucreme Bubnunoteka LIOK

XUMHNYECKHUX IJIEMCEHTOB.
Oco0GeHHOCTH CTPOECHHUS

https://resh.edu.ru




ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

OO6mue dpuznyecKkue CBOMCTBa

bubnunoteka LOK

72 MmetaiuioB. IIpumenenue
P https://resh.edu.ru
METaJUIOB B OBITY U TEXHUKE
73 Cnnasel MetaiioB. Koppo3sus Bubnunoteka LLIOK
METaJJIOB https://resh.edu.ru
74 Pemenue 3agayd pazinuHbIx Bubnnoteka LOK
THIIOB https://resh.edu.ru
DIEKTPOXUMHUUECKUI PSII
P . P Bubnnoteka LOK
75 HanpspkeHui Metaiios. O0mue
https://resh.edu.ru
CHIOCOOBI TIOYYEHUS] METAJUIOB
OO6m1as XxapakTeprucTruKa
MeTaiioB |A-rpymmbl
[Tepuonnueckoit cCucTemMsl
XUMHYECKHUX DJIIEMEHTOB.
. . Bubnunoteka LLOK
76 Harpwuit u xanuii: monydeHue,
https://resh.edu.ru
¢busznuecKkrue 1 XUMHUYECKHe
CBOMCTBa, IPUMEHEHNUE
MPOCTHIX BEIIECTB U UX
COE€TMHEHUI
OO6mras XxapakTepucTruKa
MmeTauioB ||A-rpymnmbl
[lepuoanueckoii cuctemsl
Bubnnoteka LLOK
77 XHMHYECKHUX 3JIEMEHTOB.

Marnuii 1 KaabIui:
noJiyuyeHue, pu3nyeckue u
XHMHYECKHE CBOMCTBA,

https://resh.edu.ru




MIPUMEHEHUE MPOCTHIX BEIIECTB
U UX COCOUHEHUN

JKEcTKOCTh BOABI U CIIOCOOKI €8

Bubnanoteka LLOK

78
YCTPaHEHUS https://resh.edu.ru
AJIFOMUHMI: TTOJTy4YEHHE,

bubnunoteka LOK
79 (bU3UYECKHEe U XUMHUYECKUE
o https://resh.edu.ru
CBOMCTBA, IPUMEHEHUE
AmMdoTepHbIE CBOMCTBA OKCHIA

80 U TUAPOKCHUIA aJIFOMUHUS, Bubnnoteka LOK
TUJPOKCOKOMILIEKCHI https://resh.edu.ru
QITIOMUHUS, UX IPUMEHEHUE

81 Pemenue 3agayu pa3nnuHbIx Bubnnoteka LOK
TUIIOB https://resh.edu.ru
[IpaxTuueckas padora Ne 7.

82 Pemenne skcnepuMeHTAIBHBIX Bubanoteka LIOK
3aja4 110 Teme "MeTtaisl https://resh.edu.ru
[JIaBHBIX noArpynm"

OO01mas xapakTepucThKa
METAJUIOB HOOOYHBIX MOATPYIII
83 5 )T vpyH Bubanoteka LIOK
-rpymn) Ilepuognyeckoi
Py P https://resh.edu.ru
CHCTEMBI XHUMUYECKHX
9JIEMEHTOB
DOu3ndecKnue U XUMUYCCKHUE
o Bubnnoteka LLOK
84 CBOICTBA XpoMa U €ro
o https://resh.edu.ru
COCIMHECHHH, UX TPUMEHEHUE
Baxwneiinine coeTuHEHHS
Bubnnoteka LLOK
85 Mapranua. [lepmanranar kanus,

€r0 OKHCIUTEIbHBIE CBOMCTBA

https://resh.edu.ru




duznueckue 1 XUMUYECKHE
CBOICTBA JKeJjIe3a U €ro

Bubnnoteka LOK

86
coeaunenuit. [lonyuenue u https://resh.edu.ru
MPUMEHEHHUE CIUIABOB XKeje3a
DOU3NYECKUE U XUMUUYECKHUE

o .. Bubnnoteka LOK

87 CBOMCTBA MEIIU M €€

. https://resh.edu.ru
COCAMHEHHH, UX MPUMEHEHUE
DOU3NYECKUE U XUMUUYECKHUE

88 CBOMCTBA IIMHKA B €T0 Bubnunoteka LOK
COEAMHEHHH, UX IPUMEHEHHE. https://resh.edu.ru
['iapoKCOKOMITIEKCHI IIMHKA
[IpakTuueckas padora Ne 8.

89 Pemenne skcnepuMeHTAIBHBIX Bubanoteka LIOK
3aJ1a4 110 Teme "MeTtaisl https://resh.edu.ru
moOOYHBIX moArpym"

90 Pemrenue 3ana4 pasian4HbIX Bubanoteka LIOK
THUIIOB https://resh.edu.ru
O06o001IeHre U CUCTEMATU3 AT

Bubnunoteka LLOK
91 U3Y4YEHHOI'O MaTepuaa 1o TeMe
" " https://resh.edu.ru
Mertanisl
Kontponbnas paboTa mo teme Bubnuoteka LIOK
92 n n
MeTtamist https://resh.edu.ru
AHanu3 pe3yabTaToB
93 4 a6 Bubnnoteka LLOK
KOHTPOJILHOU pabOThI
™ p ’ https://resh.edu.ru
KOPPEeKIHs OIIMO0K
Poab xumum B obecrieueHUN
. Bubnnoteka LLOK
94 YCTONYMBOIO Pa3BUTUS

yenoBedecTBa. [loHsaTHe o

https://resh.edu.ru




HAay4YHBIX MCTOOdax
Hucciacag0BaHus BEIIECTB

Hayunsle npuHIUIIBL
OpraHu3aly XUMHYECKOIO

IIPOU3BOJICTBA. Brubnnoteka LIOK
95
[TpoMmbIeHHBIE CTIOCOOBI https://resh.edu.ru
MOJTYYECHUS] BAXKHEHIITUX
BEIIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 . Bubnnoteka LOK
OK aroIeH cpespl ¥ eTo
Py Kaioll pea https://resh.edu.ru
MOCJIECTBUSI
97 XUMHS U 3J0POBBE YETOBEKA. Bubnanoteka LLOK
JlekapcTBeHHBIE CpencTBa https://resh.edu.ru
Xumug numy. Pois xumnu B
. Bubnnoteka LOK
98 o0ecIieueHn NUIIEBOI
https://resh.edu.ru
0e30IMacHOCTH
Kocmernueckne n
99 o Bubnunoteka LLOK
napgproMepHbIe CpeJICTBA.
p p pea https://resh.edu.ru
briToBas xumus
XHMHS B CTPOUTEIBCTBE.
. Bubnunoteka LLOK
100 Baxweilimme cTpouTeNbHbIE U
https://resh.edu.ru
KOHCTPYKIIMOHHBIE MaTepUAaITbI
XUMUS B CEIIBLCKOM XO3SHCTBE.
Bubnnoteka LLOK
101 Opranuueckrie 1 MUHEPAJIbHBIE
https://resh.edu.ru
ynoOpeHus
102 CucremMatusanus 1 00001IeH1E Bubanoteka LLOK

3HAHUH 10 TEME

https://resh.edu.ru




OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.;
nox peaaknueit Jlyanna B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obiectBo «M3narensctBo «IIpocBeiienuey;
Xummus, 11 xknace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.;
nox peaaknueit Jlyanaa B.B., O01mecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe obdmectBo «M3aarenbecTBo «lIpocBemienne»
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

https://resh.edu.ru
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