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HOACHUTEJBHASA 3AITUCKA

[Iporpamma kypca «Ilpaktukym nmo xumum» 10-11 knacc mpennazHaueHa
JUTst PO MITBPHON TOATOTOBKH ydamuxcsi 10-11-X KI1accoB eCTeCTBEHHO-HAYIHOTO
npoduiisd. JIomoTHUTENbHBIA Kypc pa3paboTaH B COOTBETCTBUU C MPOrPAMMOM IO
xumun s 10-11 kiacca, oH mpenanosaracT NPUMEHEHUE MTOIYYEHHBIX Ha YPOKax
3HAHUW [JI1 pa3BUTHS YMEHHM W HABBIKOB PEIICHUS PACUETHBIX 3a/ad,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKkuui. Kypc paccuuTaH JUISt
ucnons3oBanusa B 10-11 kimacce ayisi pacliMpeHusi OMOPHBIX CIOXKHBIX TEM Kypca
xumun. Kypc npusBaH pa3BuBaTh UHTEpEC K 3TOM Hayke, pOpMUpOBaATH HAy4YHOE
MHUPOBO33pPEHUE, PACHIMPATh KpPYyro30p Yy4YallUXcs, a TakkKe CIOCOOCTBOBATh
CO3HATEIFHOMY  BBIOOPY JKM3HEHHOro myTu. M3ydeHuwe Kypca Oyner
C0COOCTBOBATH Pa3BUTHIO DKOJOTUUYECKON KYJIBTYPHI YUAIIUXCsl, OTBETCTBEHHOTO
OTHOUIEHUS K NPHUpPOJE, OOOCHOBBIBAET HEOOXOJUMOCTH BEIEHHUS 3I0pPOBOrO
oOpa3a >KM3HU JJI1 COXpPaHEHUs 370pOBbs. Y MEHHUE peliaTh 3a/1a4u YriIyOJIeHHOro
YPOBHSI TO3BOJIAT TIy0’K€ HM3Yy4HTb, MOHSATH, OCMBICIMTH MHOTHE XUMHUYECKHE
npoueccsl M 3akoHoMepHocTH. CojaepkaHme Kypca TOTOBUT Yydaluxcs K
oco3HaHHOMY TiocTyrieHuto B BY3bl xumuueckoro npodusis. Yuaiuecs noixyyar
peaybHBIM  OMBIT PEIICHUS CJIOXKHBIX DKCIEPUMEHTAIBHBIX, MPOOIEMHBIX
pacueTHbIX 3aad. TeMmbl JAHHOTO Kypca JIOTUYHO JIOMOJHSIOT U PACUIUPSIOT
y4eOHBII MaTepuans OCHOBHOTO Kypca OpraHMYECKOHM U HEOPraHWYECKOW XMMMH,
TOTOBAT 00YYarOIIMXCs K YCIEUHONW claue eMHOTO TOCYJapCTBEHHOTO 3K3aMeHa
no xumuu. [Iporpamma Kypca siBisieTCs IOMOJTHEHUEM K CUCTEMaTUYECKOMY KypCy
XUMHUM U CTaBUT CBOEH 3ajjaueii, ¢ OJHON CTOPOHBI, YIIIyOJICHUE U pacUIMpEHUe
3HAHWI CTapIIEKIIACCHUKOB MO HauOoJiee CIOKHBIM BOIPOCaM Kypca XUMHUHU
CpellHEW KOJIbI, C APYTOM CTOPOHBI, - OKa3aHUE TTOMOLIY B MOATOTOBKE yYaIIUXCS
K cllaye €JIMHOr0 TOoCyJapCTBEHHOrO 3K3aMmeHa mo xumuu. Kypc mo3Bosisier, ¢
OJIHOM CTOPOHBI, IOMOYb YK€ MPO(HECCHOHATIBHO — OPUEHTUPOBAHHBIM YUYaITUMCS
MOATOTOBUTHCS K UTOTOBOM aTTECTAllMU MO XUMHH, U, C IPYTOM CTOPOHBI, TOMOYb
OCTaJIbHBIM y4YallluMCs YTJIyOUTh CBOM 3HaHUS B pacCMaTpuBaeMoi 00J1acTu, U, 1o
BO3MOYKHOCTH, TIOBJIUSITh HA UX MPOPECCHOHAIBHBIA BHIOOp M MyTh MOJIYYCHUS
uMU 00pa3oBaHMUs.

3agaun:

® JINKBUJIAIUS TTPOOEIIOB B 3HAHUSIX CTaPIICKIACCHUKOB,;

® KOHKpeTH3alus, yIOpouyeHue U YyrIyOleHue 3HaHWi 1o HauboJee
CJIO’KHBIM BOIPOCAM IIKOJIBHOTO Kypca XUMUU

®  pa3BUTHE  yMEHHUS  JIOTUYECKHM  pacCyXkaaTb,  IUIAHUPOBATH,
nudepeHIpoBaTh, yCTaHABIUBATh MPUYUHHO-CIIE/ICTBEHHbBIE CBS3H;

® pPa3BUTHE HABBIKOB CAMOCTOSITEIbHON PaOOThI;

® Da3BUTUE TMPAKTHUYECKUX YMEHUW U HABBIKOB TMPU BBINOJIHEHUH
HKCIIEPUMEHTAJIbHBIX 33JIaHUM.

3HAUUTENPHOE MECTO B COJEPKAHMM Kypca OTBOJUTCS XUMHUYECKOMY
skcriepuMeHTy. OH  OTKpBIBA€T BO3MOXHOCTH (POPMHUPOBATH Yy y4YalIUXCS
CHeruaibHble YMEHUS padoTaTh C XUMHUYECKUMH BEIICCTBAMH, BBITIOJIHSTH



MPOCThIE XUMUYECKHUE OMbBITHI, YUUT IIKOJIHHUKOB O€30MaCHOMY U 3KOJIOTMYECKH
IrpaMOTHOMY OOpAaIlleHHIO C BellecTBaMU B OBITY M Ha mpou3BojacTBe. Jloruka u
CTPYKTYpUPOBaHHE Kypca MO3BOJISIOT B MOJHOM Mepe MCIOJIb30BaTh B 00YUYCHHUH
JIOTUYECKHAE ONEPALMH MBIIUICHHS: aHAJIM3 U CUHTE3, CPABHEHUE W aHAJIOTHIO,
cucreMaru3zanuio u obodmenue. Ha ypokax opranusyercst rpynmnosas padboTta u
napHas paboTta, MHIUBUIYyalIbHAsE WM (poHTanbHas padora. [Ipu npenoxaBanumn
Kypca  akKIEeHT  JeJlaeTci  Ha  CUCTEMHO-JIESITEIbHOCTHBIM  TOJXO/I.
[IpoIOIKUTENFHOCTh M3YUYeHUsl YyueOHoro kypca «llpakTukym 1o XuMUN»
coctasisieT 34 yaca B 10 kimacce u 68 yacoB B 11 knacce.

Conepxanue 10 xiace

l.Teopernueckue 0CHOBbI OPraHN4eCKOH XMMHUM. DIIEKTPOHHOE CTPOEHUE
aToMa yriepoja: OCHOBHOE U  BO30YXKIEHHOE COCTOsHHMs. BaneHTHbIe
BO3MOKHOCTH aTOMa yriiepojia. XMMHUUYECKas CBSA3b B OPraHUYECKUX COCTUHEHUSIX.
Tunel ruOpUIM3aMM AaTOMHBIX opOuTanel yriaepoga. MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOU CBsI3M (OOMEHHBIA M JOHOPHO-aKIENTOPHBIN). TUIBI epeKpbIBaHUS
aTOMHBIX OpOuTallel, - U 7-cBA3U. OnMHapHas, ABOMHAs M TpOHAs CBA3b.
CnocoObl pa3pbiBa CBsI3€ B MOJEKyJaxX OpraHudyeckux BemiecTB. llonstue o
CBOOOJIHOM pajivKae, Hykjieopuie 1 JIeKTpouIie.

2 Teopusi crpoeHusi OpraHM4yeckux coeauHenui A.M. Bbyriaeposa u
COBPeMEHHbIEe NMPeJCTABJIECHUS 0 CTPYKTYpe MOJIEKY.I.

3HAYECHHUE TEOPHUH CTPOCHMS OPraHUYECKUX COCAUHEHUN. MoJeKyspHbIe U
CTPYKTYpHBIE (opMysbl. Buiael u3oMepuu: CTpyKTypHas, HpPOCTPaHCTBEHHAs.
2.0nekTpoHHble  3(Q(EKTHl B MOJEKYJIaxX  OpraHMYecCKUX  COEJIMHEHUMN
(MHIYKTUBHBIA U Me30MepHbId 3dekTh). OcoOeHHOCTH U KJIacCH(pUKAIUS
OpraHM4ecKux  peakuuil. OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIE  pPEAKIUU B
OPraHUYECKON XUMMUHU.

3. ¥YrueBoapopoasbi:

Aunkanbl. 'oMonoruueckuid psji ajikaHoB, oO01Ias popMysia, HOMEHKIATypa
U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKaHOB, Sp3
-ruOpuan3anusl aTOMHBIX OpOUTalIel yriepoaa, G-cBs3b. DU3NUYECKHE CBOMCTBA
aIKaHOB. XMMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIIMM 3aMEUIECHUs, U30MEpHU3aLUH,
JNEruIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrasnenue o
MEXAaHU3ME PEaKUUi paJuKaIbHOTO 3aMelleHud. HaxoxneHue B mpupoge.
CriocoObl monyueHus U NpuMeHeHHe ainkaHoB. [lukmoankansl. Ob6mas dhopmyna,
HOMEHKJIaTypa U u3oMmepusi. OCOOEHHOCTH CTPOEHUS U XHMHUYECKUX CBOMCTB
MaJjbiX (IMKJIONPONaH, MUKIOOYTaH) M OOBIYHBIX (IIMKJIONEHTAH, ITUKIIOTEKCaH)
UKJI0aTKaHOB. CIOCOObI MOTYYEHHS U IPUMEHEHHUE LIUKIIOATKAaHOB.

4. Anxenbl. ['oMmonormyeckuii psnm  ankeHoB, oOmas  ¢opmya,
HOMEHKJIaTypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJKEHOB,
sp2 -ruOpuan3anus aTOMHBIX OpOuTaieil yriepona, ou m-cBsi3u. CTpyKTypHas U
reoMerpuyeckas (umuc-tpaHc-) wuszoMmepusi. Ddusmyeckue CBONCTBA aAJKEHOB.
XHUMHUYECKHE CBOICTBA: pPEaKLUMMU MPUCOCAUHEHUS, 3aMEIEHUSI B O.-MIOJIOKEHUE
IIpY JIBOMHOM CBSA3M, IOJUMEpU3alMu U okucieHus. lIpaBuno MapkoBHUKOBA.
KauecTBeHHble peakiuy Ha JBOWHYIO CBsI3b. CrOoCcOObI MOMYyUYEHUs U TPUMEHEHUE
AJIKEHOB.



5. AJKaIEHBI. Knaccudukanus aJIKaJInEeHOB (comnpsikEHHBIE,
W30JUPOBAHHBIC, KyMyJIUpOBaHHBIE). OCOOCHHOCTH JJIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOWCTB COMNPSDKEHHBIX JueHoB, 1,2- u 1,4- mnpucoenvHeHHeE.
[Tomumepuzarust conpsikE€HHbIX AUEHOB. CrnocoObl MOMy4YeHUST U MPUMEHEHUE
aJIKaJIMCHOB.

6. Aunkunbl. ['oMonormueckuii psii  aJKUHOB, oOmas ¢opmyna,
HOMEHKJIaTypa W U30MEpHUs. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI alIKUHOB, SP-TUOpHUANU3AIUs aTOMHBIX opouTtaneit yriepoaa. dusndeckue
CBOMCTBAa  QJIKWHOB. XHMHMYECKHE CBOWCTBA: pPEAKUMH IPUCOCIUHEHHUS,
JVMEpU3alid U TPUMEpU3ALNU, OKHCICHHUSA. KHCIOTHbIE CBOWCTBA AaJIKHUHOB,
MMEIOIIMX KOHLEBYIO TPOMHYIO CBSI3b. KaueCcTBEHHBIE pEAKIINH HA TPOMHYIO CBA3b.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aJTKUHOB.

7. ApoMatuyeckue yrieBoJIOpoJbl (apeHbl). 'oMooruueckuil psiji apeHos,
oOmiast popMysna, HOMEHKIIATypa U U30MEPHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OeH3o0ya. DU3MYECKHE CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B O€H30JIbHOM KOJIbIIE U
YIJIEBOJIOPOJIHOM pajJuKalie, peakiud NPUCOCAUHEHUS, OKHUCJIECHHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJbIIE Ha TMPUMEPE aJKWIbHBIX pPaJUKaIoB, KapOOKCUIBHOM,
TUJIPOKCUIBLHOM, aMMHO- W HUTPOTPYMIBI, aTOMOB TajoreHOoB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzarus ctuposna. CriocoObl mogyueHus u
MPUMEHEHUE AapOMATUYECKUX YIJIEBOJAOPOAOB. ['eHeTuyeckas CBS3b MEXKIY
Pa3IMYHBIMU KJIACCaMH YTJIEBOAOPOIOB.

8. DIIEKTPOHHOE CTPOCHHUE TATIOTE€HIIPOU3BOIHBIX YIIIE€BOAOPOA0B. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIly, HUTPOrPYIIy, IUAHOIPYIIILY,
amuHorpymnmy. JlelicTBue Ha TrajJoreHNpOU3BOAHBIE BOJHOIO M CIUPTOBOTO
pactBopa mENoYM. B3auMoelicTBUEe AUTaloreHaJIKaHOB C MAarHUEM M IIUHKOM. S
[Tonsitue 0 METAJJIOOPTaHUYECKUX COCIMHECHUSX. Hcnonb3oBaHue
raJIOTEHIPOU3BOIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHUHTE3E
opranuueckux Bemiects. Kucimopoacoaepskaiiyue opraHu4ecKiue CoOeIMHEHUS

9. IlpenenvHble ogHOATOMHBIE CIUPTHI. CTpoeHHE MOJEKYJ (Ha mpuMmepe
METaHoJIa W J3TaHona). l'oMonorumueckuid pdan, obmas Qopmyna, u30Mepus,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pPEAKUUM 3aMEIICHUs, JerujpaTaldd, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHUYECKUMU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakuyst Ha OJJTHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMydYeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
cuptoB. [Ipocteie adups, HOMeHKIaTypa u uzoMepus. (OcoOeHHOCTH
(bU3NYECKUX U XUMUYECKUX CBOMCTB. MHOTOATOMHBIE CITUPTHI — ATUJICHTJIMKOb U
rmnepud. DOu3uyeckrue U XUMHUYECKHE CBOMCTBA: peakIuu 3aMelleHUS,
B3aUMOJICHCTBUE C  OpPraHWYECKUMH W  HEOPraHWUYEeCKUMH  KHCIOTaMHU,
KaueCTBEHHAs PeaKIlMs Ha MHOTOATOMHBIE CIUPTHI. [IpefcTaBieHre o MexaHu3mMe
peakiuii HykJIeoduibHOro 3ameleHus. JlelicTBue Ha OpraHu3M YeJoBeKa.
CniocoObl MoJy4eHus: 1 MPUMEHEHUE MHOTOATOMHBIX cUpTOB. denos. CTpoeHue



MOJIEKYJbl, B3aUMHOE BIMSHHME THAPOKCOTPYNIBI U OEH30JIBHOTO  sApa.
®dusnueckue cpoiictBa (eHona. OCOOEHHOCTH XMMHMYECKHUX CBOMCTB (eHoa.
KauectBennsie peakinu Ha GeHon. TokcuunocTs peHona. CrocoOsl MoIydeHHs U
npuMmenenue ¢penona. GenondopmanpaeruaHas CMOIA.

10. KapOoHuIbHBIE COENMHEHMS] — ANBJAETHABl U KETOHBI. DJEKTPOHHOE
CTpoeHHE KapOOHMIbHOM Tpynmbl. ['oMoornyecKue psiibl albAEeTHI0B U KETOHOB,
obmast popmyna, u3oMepust 1 HOMeHKIaTypa. Ousndeckre CBONCTBA albICTHUIOB
U KETOHOB. XHMHYECKHE CBOMCTBA albJETUIOB M KETOHOB: PEAKLIUHU
npucoeauHeHns. OKHCIIEHNE allbIEeTU0B, KAUECTBEHHBIC PEAKLIUN Ha AJIbJETU/IbI.
Crioco0b!I OJTy4eHus: U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

11. OmHOOCHOBHBIE TMpeeibHbIE KapOOHOBBIE KHUCIOTBHL. (OCOOEHHOCTH
CTPOEHMSI MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepuss u  HOMEHKIATypa.
dusnyeckre CBOWCTBA OJHOOCHOBHBIX IIpENEIbHBIX KapOOHOBBIX KHUCIOT.
Bonopoansie CBSI3W MEXIYy MOJIEKyJaMu KapOOHOBBIX KHUCIOT. XHUMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIMs ATEPUPUKALMH, PEAKIUU C Y4aCTHEM
YIJIEBOJOPOAHOTO pangukana. (OCOOEHHOCTH CBOWCTB MYPaBbHUHOM KHCIOTHI.

[TorsiTMe O TMPOM3BOAHBIE KApOOHOBBIE KHCIOTHI — CIOXHBIX 3(upax.
MHuoroo6pa3ue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOMCTB HEMpEACIbHBIX U
apOMaTHYECKHUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHCIIOT,

TUAPOKCUKApPOOHOBBIX 6 KucioT. [IpeacTaBuTeny BhICIIMX KapOOHOBBIX KHUCIOT:
CTE€ApUHOBAsI, MaJIbMUTHUHOBAS, OJICMHOBAs, JIMHOJIEBAs, JIMHOJICHOBAs KHUCJIOTBHI.
Crioco0b!I NoJTy4eHus: ¥ MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

12. Cnoxusle 3¢pupsl. 'omonoruueckuil psa, odmas Gopmyra, uzomepus u
HOMEHKJIaTypa. Dusndyeckne M XUMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIOW M
IIEJIOYHOM Cpeie.

13.Kupe1. CtpoeHue, Quanueckne W XUMHUYECKHE CBONCTBA KHPOB:
TUAPOSIU3 B KUCIOM © 1mienoyHo cpene. OcoOEHHOCTH CBOMCTB >KHUPOB,
coJiep KalllUuX OCTATKU HEMPEIEIbHBIX KUPHBIX KUCIOT. JKupbl B Ipupoe.

14. MoHocaxapuapl:  TJOK03a,  (QpyKTo3a, rajakro3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XHUMHYECKHE CBOMCTBA IIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAUEHUE B KU3ZHENEATEIbHOCTH Opranu3ma. Jucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnuBamoIKe 1 HEBOCCTAHABIMBAOIINE AUcaxapuasl. [ 'uaponmus
nucaxapuioB. HaxoxaeHue B npupoje U MPUMEHEHNE.

15. Tlonucaxapuuabl: Kpaxmall, T[JUKOreH U 1emnono3a. CTpoeHue
MaKpOMOJIEKYJl KpaxMmaja, TIJIMKOT€Ha W LeJUIoia03bl. DU3nyeckue CBOMCTBA
KpaxMalla ¥ LEeJUTI0JI03bl. XUMHUYECKHE CBOMCTBA KpaxMmala: THAPOIU3,
KAUECTBEHHAsI PEakUUs ¢ MOJOM. XMMHUYECKHE CBOMCTBA LIEJUIIOJIO03bI: THAPOIIN3,
noyiydeHue 3pupoB 1eJT0a03bl. [IoHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aneTaTHhIN MENTK). A30TCoAepKaIIue OpraHuuYeCKue COSTMHEHNS.

16. AMuHBI — opraHuyeckue NpoOU3BOAHbIE ammuaka. Kiaccudukanus
aMUHOB: anudaTuyeckue M apoMaTUYEeCKue; TIEepBUYHbIE, BTOPUYHBIE W
Tpetuunble. CTpoeHue MoJieKys, obmas ¢opmyia, U30MepHUs, HOMEHKJIAaTypa U
¢busnueckue cBoiicTBa. XHMMHYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB:



OCHOBHBIC CBOMCTBA, AJKWIMPOBAaHUE, B3aMMOJECHCTBHE IEPBUYHBIX AMHHOB C
a30TUCTOM KHcaoTod. Conu ankuiaaMMOHHUS. AHWJIWH — MPEACTABUTENNb aMUHOB
apoMarnyeckoro psana. CtpoeHue aHwiMHA. B3anMHOE BIMSIHME TPyIIl aTOMOB B
MoJiekysie anuimHa. OcoOOEHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE
peakuuu Ha aHuWiaMH. CnocoObl MOJY4YEeHUs M NPUMEHEHUE anu(aTHuYecKuX
amMuHOB. [lomydenue anmimHa U3 HUTPOOEH30a.

17. AmunHokucnotel. Homenknatypa u  uszomepus. OtrnenbHbIC
IIPEACTABUTENIA  (-AMUHOKHUCIIOT: TJMUWH, auaHuH. Dusmdyeckne CBOMCTBA
AMUHOKHMCIIOT. XHUMHUYECKHE CBOMCTBAa aMHUHOKUCJIOT KakKk aM{QpOTEpHbIX
OPraHMYECKUX  COCAUHEHMH, peakuus  MOJMKOHAECHCAlUH, 00pa3oBaHUE
NENTUIHON CBsI3U. buosiornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOJIN3
HENTUIOB.

Copnep:kanue 11 knace

1. Kuaaccupukanus BemecTs

Knaccudukanus HEOpraHM4eCKUX BEIIECTB MO COCTAaBY U IO CBOWCTBAM.
[IpocTeie  BemecTBa: MeTauibl W HemeTauibl.  Asutorponus.  CrlOKHbIE
HEOpraHWYeCcKue BellecTBa. buHapHble coenuHEeHHs. BoAopoaHblE COEAMHEHUS
AJIIEMEHTOB IIaBHBIX noArpyni. [lonsarre ruapokcuioB. OCHOBHBIE, KUCIOTHBIE U
am(pOTEpHBIE TUAPOKCU/IBI.

Knaccudukanusa opranndeckux Bemiects. O01me MoIeKyJIIpHble (HOPMYJIbI
W3YYEHHBIX KJIACCOB OPraHMYECKUX BelecTB. HoMeHknIaTypa HEOPraHMYECKUX U
oprannueckux Bemects. Homenknatypa HMIOITAK: 3amecturensHas W
paauKalbHO-(QYHKIMOHANbHAS. TpHUBHAbHBIE HA3BaHUS OPTraHUYECKHUX BEIIECTB.
CBolicTBa U MOIyYEHUE OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEILECTB.

CBoliCTBa OCHOBHBIX, KUCIOTHBIX U aM(pOTEPHBIX OKCUIOB U THAPOKCHUIOB.
Conu: xnaccuukanusi, cnocoObl MOJyUYeHUsI CPEAHUX COJIEH, CBOICTBA CpEeIHUX
COJIeH, TOJIy4eHHE KHUCIbIX M OCHOBHBIX cojeil. CrnocoObl mpeBpalleHus
pPa3IUYHBIX TUIOB COJIEH APYT B Apyra.

['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX BELIECTB

I'maposus

['unponu3 OuHapHBIX coenuHeHHM. ['maponus coneil. BzaumHoe ycuiienue
ruApoausa. ['uaponn3 B opraHnyecko XuMuu (TUAPOIIU3 CIOKHBIX 23QUPOB, TU- U
MOJINCAXAPUIOB, IENTUOB, FaJOT€HONPOU3BOIHBIX AJIKAHOB).

OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIUM B HEOPraHMYECKON H
opranuveckod xumuu OmnpeneneHue CTENEHW OKHCIECHHS 3JIEMEHTOB B
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTBAX. T[UMMYHBIE OKUCIMUTEIN U
BoccTaHoBUTENU. Kiaccudukanus OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
BrnusgHue  cpenpl, KOHUEHTpaMd M TEMIEPATypbl Ha  IPOTEKaHUE
OKHUCJIUTEIIBHOBOCCTAHOBUTEIBHBIX peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakMy B OpPraHUYECKONM XHMMHMH: MSTKOE M JKECTKOE OKHCIIEHHE AaJIKeHOB,
OKHUCJICHHE apEHOB, CIUPTOB, aJIbJACTHU/IOB.

JIEKTPOJIU3, 3JIeKTPOXUMHUYECKHE CIIOCOOBI MOJTyYeHHs BeleCTB.

DNEKTpoNn3 KaK  COBOKYIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkiluii, KaToOAHbIE U AHOJHbBIE MPOIECCHl. DIEKTPOJIU3 PACTBOPOB U PACILIIABOB



coJiei. DNEKTPOJIU3 IIeT0oUel, KUCIOT. DNEKTPOIU3 coie KapOOHOBBIX KHCIIOT.
DAEKTPOXUMHUUYECKHE CTIOCOOBI TTOTyYCHHSI HEOPTAaHNYECKUX BEIIECTB.

Oco0eHHOCTH 3JJIEKTPOHHOIO0 CTPOEHUSI M XUMHYECKHX CBOICTB
OPraHN4YecKMX BelleCTB .

OcCOOEHHOCTH ~ 3JEKTPOHHOIO  CTPOEHUS  YIVIEBOJOPOAOB  (THIBI
THOpUIN3AINH AaTOMOB yTIIEPO/Ia, G- U T-CBS3H).

XapakTepHble XUMHUYECKUE CBOMCTBA aJKaHOB, ITUKIJIOAJIKAHOB, AJIKEHOB,
aJKaJWCHOB, AJKWHOB W apOMAaTUYECKUX YIJIeBOHOponoB. MOHHBIN U
paguKadbHBIM MEXAaHU3Mbl pPEAaKUMH B OpraHudeckonm xumuu. [IpaBuia
MapkoBHukoBa u  3aifieBa.  OCOOEHHOCTH  DJIGKTPOHHOTO  CTPOCHUS
(GYHKITMOHATBHBIX TPYII (THAPOKCUIBHOM, KapOOHMIIBHOM, KapOOKCUIIBHOM) U UX
BIIMSIHUE HA CBOMCTBA KHUCIIOPOACOAEPKAIINX OPTAaHUYECKUX COCTUHEHHUI.

XapakTepHble XHUMHUYECKHE CBOMCTBAa NPEACIBHBIX OJHOATOMHBIX H
MHOTOQTOMHBIX ~ CHOUPTOB, (PEHOJIOB, aIbJAETUIOB, KETOHOB, TMIPEACIIbHBIX
KapOOHOBBIX KHCJIOT, CIOXKHBIX 3(GUpoB. OCOOCHHOCTU 3JIEKTPOHHOTO CTPOCHUS
aMUHOTPYTINbI, BIUSHUE aMUHOTPYIIBI Ha CBOMCTBAa BEIIECTB. XapaKTEepHbIE
XUMHUYECKUE CBOMCTBA a30TCOJEpIKAIIUX OPTraHUYECKUX BEIIECTB: aMUHOB U
AMUHOKHUCJIOT.

AnwinH. [IpoOGreMa B3aMMHOIO BJIMSHHUS aTOMOB Ha MPUMEpPE aHUJIMHA.
['eHeTryeckas CBsI3b MEXIY KJIacCaMH OPTaHMYECKUX U HEOPTaHUYECKUX BEIIECTB
['eHeTnueckass  CBSI3b  MEXKIy  yriaeBojgopojgamMu.  KOHCTpyKTUBHbIE U
JECTPYKTUBHBIE PEAKIIUH.

B3auMocBsi3p  MEXIy  yIVIEBOAOPOAAMH M KHCIOPOJACOJEpKauUMU
COEIMHEHUAMU. Peakiim raqioreHupoBaHus U AEraJIOTEHUPOBAHUS, TUAPATAIIUN U
JeruApaTalu, TUAPOTrajior€HUPOBAHUS u JNEruApOraloreHUPOBAHMS.
B3auMocBsi3p ~ MEXKIy ~— KHUCIOPOJICOAEPXAaIlMMU W a30TCOJAEpKaluuMU
opraHnueckuMu BemecTBaMu. OKHUCIUTEIBHO-BOCCTAHOBUTENIbHBIC PEAKIUU B
TEeHETUYECKOM B3aMMOCBS3U MEXIY KJIAaCCaMU BEILIECTB.

IINIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHUSA MMPOI'PAMMBI
IO XUMHUU HA YIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUS INYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3ybTaThl OCBOEHHUSI Kypca OTpaxkaroT cHOPMUPOBAHHOCTH
OIbITA O3HABATEILHON U MPAKTUYECKOU IEATETbHOCTH 00YUYarOIIUXCs B MPOLIECcCe
peanu3aiuu  00pa30BaTENbHON JIESITENIBHOCTA. B TOM YHCIe B dYacTu: 1)
IPaXKIaHCKOTO BOCIIUTAHUS:

® OCO3HaHHWS OOYYAOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB |
00sI3aHHOCTEH, YBOXKEHUS K 3aKOHY U MTPABOIOPSIKY;

®IIPE/ACTABJICHUSI O COIMAJBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

® TOTOBHOCTHM K COBMECTHON TBOPYECKOM JEATENBHOCTU MPU CO3JIAHUU
y4EOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

® CIOCOOHOCTH TMOHMMaTh W TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY M
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU AESITEIBHOCTH;



2) MaTpuOTHYECKOTO BOCTTUTAHUS:

® [ICHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY W HAy4YHOMY HAaCJEIUIO
OTEUECTBEHHON XMMHH; ® YBAKEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U
MPAKTHUECKOTO MPHIIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JAaHHBbIE HAyKU €CTh
pe3ynbTaT JUIMTETbHBIX HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX
MOVCKOB, TIOCTOSIHHOTO TPY/a YUYEHBIX U MMPAKTUKOB;

® HMHTEpeca W TMO3HABATEIHHBIX MOTHUBOB B MOJYYCHHHM U TOCIEIYIOIIEM
aHanu3e UH(OpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

®HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHUS;

® CHOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKHUMHU
SBJICHUSIMU, U TPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOpPaJIbHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

® TOTOBHOCTH OIICHMBATh CBOE MOBEJCHUE U MOCTYNKU CBOUX TOBapHILEH C
MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOCIEICTBUI
MOCTYIIKOB;

4) popMupoBaHUs KyJIbTYPHI 310POBbSI:

®[IOHMMaHUsl LIEHHOCTEW 370pOoBOro U Oe3omacHOro obOpas3a KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

e coOMroJIeHUsI TIpaBUJl 0€30MacHOro OOpallleHHs C BEIIECTBAMH B OBITY,
MOBCEHEBHOM JKU3HU, B TPYJOBOM JIEATEIHLHOCTH;

®TIOHMMAHUSl I1[EHHOCTH TPaBWJI HHAMBUAYAJbHOTO U KOJUIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIHIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIOCH;

® OCO3HAHWS TIOCICJACTBUA W  HENPHUATHS  BPEIHBIX  IMPUBBIYCK
(yroTtpeOeHus aKoroJisi, HAPKOTUKOB, KYpEHHs);

5) TpyAOBOrO BOCITUTAHMUSL:

® KOMMYHUKATHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIHCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
e TeTbHOCTH;

® YCTaHOBKM Ha AaKTUBHOE YYaCTHE B PEIICHUHM TMPAKTHUYECKHX 3aj]ia4y
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

eUHTEpECA K MPAKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pas3IiMyHOro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

® YBXXCHUS K TPYIY, JIOJSM TPYJa U pe3ysibTaTaM TPYI0BOU NeITeIbHOCTH;

® TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAJIbHON TPaeKTOPHUH
oOpazoBanus, Oyaymied mpodeccun M peanns3arud COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 9KOJIOTUYECKOT0 BOCIIMTAHUS:

® HKOJIOTUYECKH 11€7ecO00pa3HOro OTHOIIECHHUSI K MPHUPOJIE KaK MCTOYHUKY
CYILLIECTBOBAHMS )KM3HH HA 3EMIIE;



®TIOHMMAaHUS TJIOOAILHOIO XapakTepa 3KOJOTUYECKHX MpOoOseM, BIHUSHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIbHOW CPEJIbI;

® OCO3HaHUS HEOOXOAMMOCTH WCHOJb30BAHUS JOCTHXKEHUA XUMHUU IS
pEILICHUSI BOMPOCOB PAMOHAIIBHOTO MPHUPOIONIOTIb30BAHUS;

® AKTMBHOIO HENPHUATUSA JNEUCTBUW, NPUHOCALIUX BpEI OKPYKAOLIEH
NPUPOTHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIArONPUSATHBIE KOJIOTMUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

®HAJIMYUsl PA3BUTOrO  HSKOJOTHMYECKOTO  MBIIUICHHS, OKOJOTHYECKON
KYJIbTYpPbI, OIBITA JIESATEIBHOCTH SKOJIOTUYECKOW HANpPAaBICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) UEHHOCTH HAYYHOT'O MO3HAHUS:

®MHUPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTUS
HayKH U OOIIECTBEHHOM MPaKTUKU;

®[IOHMMAHUS CHEeNUPUKH XUMUM KaK HayKH, OCO3HaHUS €€ poJid B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBleHus] 00 OKpYKaroleM MUpE KaK O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

e yOeXKIEHHOCTH B O0OCOOOW 3HAYMMOCTH XUMHUHU JUISI COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMaHHCTUUYECKOM HAIPABJICHHOCTA W BAXXHOW pOJIA B
CO3JaHMM HOBOW 0a3bl MaTepUabHON KYJbTYpbl, B PELICHUU TJIOOAIBHBIX
npoOJieM yCTOMYMBOTO PA3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00I11eCTBa;

® CCTECTBEHHO-HAYYHOW TPAMOTHOCTH: INOHHUMAHUSI CYLHIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMeHuUs esiath 11 000CHOBaHHBIE 3aKIIFOUCHUS
Ha OCHOBE Hay4HbIX (PAKTOB M HMEIOUIUXCS JIaHHBIX C MEJNbI0 TMOJy4YCHUSs
JIOCTOBEPHBIX BBIBOJIOB;

® CIIOCOOHOCTH CaMOCTOSTEIBHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

eUHTEPECA K MTO3HAHUIO, UCCIIEA0BATEIILCKON IEATEIIBHOCTH; ® TOTOBHOCTH U
CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY
MOJYYCHUIO HOBBIX 3HAHUW MO XHUMHUU B COOTBETCTBHUHM C KU3HEHHBIMHU
MOTPEOHOCTIMU;

esyHTEpPECA K  OCOOEHHOCTSIM  TpyJa B pa3lIWyHBIX  cdepax
po¢eCCUOHATIBHON JEeATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOSCHHS ITPOTPAMMBI BKIIFOYAIOT:



e 3HauuMMble JUII  (POPMHUPOBAHUS MHUPOBO33PEHUS  OOYUYAIOITUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAyYHBIC TTOHSATHS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHeIU(PUKy METOJ0B ITO3HAHMS,
HCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIIeCcC, CUCTeMa, HayYHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusl, ccie0BaHNue, HaOJI0ICHUE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHE);

o YHUBEPCAIIbHBIC y4cOHbBIC JICUCTBUS (mo3HaBaTeNbHBIC,
KOMMYHUKATUBHBIE,  PETYJSTUBHBIC), obecrieunBaronme dbopmupoBaHue
GyHKIIMOHATFHOW TPAMOTHOCTH M COIMAIILHON KOMIIETEHITUN 00YJaroIuXcs;

o CIOCOOHOCTH 00yUarmmxcs UCIIOJb30BaTh OCBOECHHBIE
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHSI B TIO03HABATEIIBHOM W COLUUAIBHOM MNpakThKe. MeranpeaMeTHbie
pe3yJIbTaThl OTPaXKaroT OBJIaJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

® CaMOCTOSITENIbHO (opMynupoBaTh U aAKTyaJIU3UpPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; ® OMNPEAEATh LENH ACATEIbHOCTH, 3a7aBas
napaMeTpbl U KpUTEPUHU UX JOCTHXKEHUS, COOTHOCUTD PE3YyJIbTAThl IESITEIHLHOCTH C
MOCTaBJICHHBIMHU IIEJISIMU;

®1ICIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JTOTUYECKOTO MBIIIJICHUS:
BBIJICTISITh XApAKTEPHbIE MPU3HAKU MOHITUH M YCTAaHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

® BLIOMpaTh OCHOBAaHUA U KPUTEpUM ISl KJacCHU(UKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINM;

® YCTAaHABJIMBATH IPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMHU
SIBJICHUSIMU;

® CTPOUThH JIOTMUECKUE PACCYXIEHUS (MHAYKTUBHBIC, JETyKTHUBHBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

®IIPUMEHSITH B MPOLIECCE TTO3HAHUS UCIIOIb3YEMbIE B XUMUHU CUMBOJINYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOH
peakuuu — TMPU PEHICHUU YYEOHBIX IMO3HABATENBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a3oBbIe HCCIIEI0BaTEIbCKHE JeiiCTBUA:

® BJIaJI€Th OCHOBAMU METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKUX
peaKLuii;

ehopMynMpoBaTh LEIM M 3aJa4d  HUCCIEJOBaHUs, HCIIOJIb30BaTh
MOCTABJICHHBIE W CAMOCTOSITEIBHO C(HOPMYIMPOBAHHBIE BOIMPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JIJIsi (DOPMUPOBAHUS TUTOTE3BI MO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;



® BJAJETh HABBIKAMU CaMOCTOSITEIBHOTO IUIAHMPOBAHUS M MPOBEACHMS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
Ipolecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIUpOBaThH
00001IEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAETIaHHON paldoTe;

eiproOpeTaTh ONBIT YYEHWYECKOM MCCIEN0BATENbCKOW W IPOEKTHOM
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIeHUS MNPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METOJIOB MMO3HaHMsI. 3) paboTa ¢ nHpoOpMaIen:

® OPHEHTHUPOBATHCS B PA3IMUHBIX HCTOYHHMKAX HWHGOpMAlMU (HAYy4HO-
HOMYJIsSIpHAsl JIUTEpaTypa XMMHMUYECKOTO COJIEp)KaHHUsA, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHamu3upoBaTh WH(OOPMALIUIO PA3TUYHBIX BHJIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIPOTUBOPEUYUBOCTb;

¢(hOpMyIUPOBATH 3aMPOCHl U MPUMEHSATh Pa3IU4YHbIE METOJIbI IIPU MOUCKE U
orbope wuHpoOpMaluu, HEOOXOAUMOW Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

eIproOpeTaTh OMBIT HUCIOJIB30BAHUS WH(OPMALNOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

® CaMOCTOSITENIbBHO BbIOMpaTh ONTHUMANbHYIO (DOPMY MpeaCTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

®1ICIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeAcTBa IpH padboTe cC
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIE ((uszmyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

®1ICII0JIB30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATIISJHOCTH.

3) KoMMyHHKATHBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA:

® 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TE€Mbl B XOJ€ Juajora
W/WIA JTUCKYCCUH, BBICKa3bIBaTh WAEHU, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCUTEJIBHO BBIITOJHEHUS MPEIJI0KEHHOMN 3a1a4H;

® BBHICTYIIaTh C IIPE3EHTALMEN PE3YJIbTATOB MTO3HABATEIBHON JESTENBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peaIn3aluid yueOHOro NpoeKTa, U GopMyIHpPOBATH BHIBOIBI
N0 pe3yJbTaTaM MPOBEAEHHBIX MCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3ULUHN B
X0J1e 00CYXJICHHUSI 1 00MEHA MHCHUSIMH.

4)PeryiiTUBHbIC YHMBEPCAJIbHbIE Y4eOHbIE JeHCTBUS:

® CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO
NEeATEIbHOCTh, Omnpenenss e€ Leaud W 3aJadyd, KOHTPOJIMPOBaTH U 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUT™M JACUCTBUI IpHU
BBINIOJIHEHUHM YYEOHBIX U HCCJIEN0BATENbCKUX 3a7ad, BbIOMpaTh Haubojee
3G (deKTUBHBIN Ccroco0 MX pemeHus ¢ Y4YETOM TMOJYyYeHHUs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

® OCYIIECTBJISITh CAMOKOHTPOJIb JEATEILHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.



[MPEAMETHBIE PE3VJIbTATDI

® 3HAaTh U MOHUMATh OCHOBHBIC 3aKOHBI M TEOPUU XUMUH, MPUMEHITH UX
IPU PEIICHUHU PAKTUYECKUX U PACUETHBIX 3a/ay;

® [IPOBOAUTH CAMOCTOSITENIBHBIM MOMCK XHUMHUYECKOH HH(pOpManuu c
UCIIOJIb30BaHUEM

® Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3AAHUNA, KOMIBIOTEPHBIX
0a3 JaHHBIX,

e pecypcoB MHTepHeTa);

® IICIIOJIb30BAaTh KOMIBIOTEPHBIE TEXHOJOTHH Isi 00pabOTKHU, mepefadn u
IpECTaBICHNUS XUMUUECKON HHPOPMAIUK B pa3IUYHbIX (opMax;

® CNOJb30BaTh NPUOOPETEHHBIE 3HAHUS W YMEHHUS B INPAKTUYECKOU
JESITEIbBHOCTH M TIOBCETHEBHOM KM3HU JJI1 OOBSICHEHUS XMMHUYECKUX SIBICHUH,
MPOUCXOSIINX B IPUPOJE, OBITY M Ha TPOU3BOICTBE;

® OMpEJENICHNs BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX TMPEBpAIlCHUN B
Pa3IMYHBIX YCJIOBHUSIX M OLIEHKM HUX IOCIEACTBUN; 3KOJIOTWUYECKH TIPAMOTHOTO
NOBEJICHUS B OKPYXalollIeH cpee;

® OICHKM BIIMSHUA XMMHUYECKOTO 3arpsi3HEHUs OKpY’Kawlled cpeabl Ha
OpraHu3M YeJOBeKa U APYTHE KUBbIC OPTAaHU3MBIL

Pabouass mporpamMma cocTaBieHa C YyderoM paldodeil MporpamMMel
BOCHHUTAHUA. B IuUlaHe peanu3anuu MEpBOOYEPEIHBIX BOCIUTATENbHBIX U
pa3BHUBarOIMX (QYHKUUN HEIOCTHOW CUCTEMBI CpETHETO 00LIero o0pa3oBaHus Ipu
U3Y4YECHUU TpeaAMeTa «XUMUS» Ha YINIyOJEHHOM YPOBHE OCOOYIO aKTyalbHOCTh
IpUOOPETAIOT TaKUe LIEeNU U 331a4H, KakK:

® pa3BUTHE OOUICTIPUHATHIE HOPMBI IOBEACHMS, MpaBWJI OOLICHUS CO
cTapiiuMu (YYUTEISIMU) U CBEPCTHUKAMH (IIKOJIbHUKAMU), IPUHLHUIIOB y4eOHOM
TUCIUTUTAHBL,

® pa3BUTHE MOPAJIHHOTO CO3HAHUS ¥ KOMIIETEHTHOCTH B pEUICHHUH
MOpaBHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOT'O BBIOOPA,;

®1ICTIONIb30BAaHNE BOCIUTATENBHBIX BO3MOXHOCTEH COJEp)KaHusl y4eOHOTO
npeaMeTa yepe3 JEMOHCTPALMIO IETSM IPUMEPOB OTBETCTBEHHOT0, IPasKJaHCKOTO
MOBE/ICHUS;

e(hopMHUpOBaHHE IIEHHOCTH 3JI0POBOTO M OE30IMacHOr0 o00pas3a JKH3HU,
YCBOCHHE MPaBUJI WHANBUAYAIBHOTO U KOJUIEKTUBHOTO OE€30MacCHOTO MOBEACHUS B
Ype3BBIYANHBIX CUTYAIUSIX, YTPOKAIOIINX )KU3HU U 3I0POBBIO JIOICH;

e BochUTaHHe YOEXKAEHHOCTH B TMO3HABAEMOCTH SIBJICHHHA MPHUPOJIBI,
YBaXEHUsI K IPOLIECCYy TBOpPYECTBA B OOJACTH TEOPETHMUECKUX W MPHUKIAIHBIX
UCCIIEIOBaHUM B XHUMHUH, (HOPMHUPOBAHHE MHPOBO33PEHMSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

SUHUIIMMPOBAHUE U  MOJAJIEPKKA  HCCIENOBATENbCKON  JEATEIbHOCTH
IIKOJIFHUKOB B paMKax pealu3alldd UMW WHANBUAYAIBHBIX M TPYIITOBBIX
UCCJIEIOBATENLCKUX MPOEKTOB, YTO JAeT LUIKOJIbHUKAM BO3MOXHOCTb MPHOOpECTH
HaBbIK  CAMOCTOSITEJIBHOTO  PELICHUS TEOPETUYECKOM  MpoOJIeMbl, HaBbIK
IeHepUpOBaHusl U O(OpMIIEHUS COOCTBEHHBIX HJE€H, HABBIK YBaKUTEIBHOTO
OTHOILIEHUS K YY>KUM HJeIM, OOPMIICHHBIM B paboTax IpYyrHX HCCleqoBaTenei,



HABBIK IMyOJMYHOTO BBICTYIUICHUS TMepe]] ayJIuTOpUel, apryMEHTUPOBaHUS U
OTCTAauBaHUS CBOCU TOUKH 3PEHUS;

® pa3BUTHE MOTHBAIMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJI0 ¥ CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOCHHUS OOIICUETOBEYECKUX
LICHHOCTEH;

® pa3BUTHUE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
crocoOHOCTEH 00ydaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIIEHOTO OTHOIIICHHUS K
CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BAHUIO KaK YCJIOBHUIO YCIEHIHOMN
pohecCHOHANBHOM 1 OOIIECTBEHHOH JeSTebHOCTH, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

e(hOopMHpPOBaHNE YMEHUI W HaABBIKOB Pa3yMHOIO MPUPOAOIOIb30BAHUSA,
pa3BUTHE SKOJOTMUECKOM KYJIbTYphl, MPHOOPETEHHE OMbITa OOIIECTBEHHO-
IIOJIE3HOM IKOJIOTHYECKOM JAEATEIBHOCTH.

TemaTruyeckoe mianupoBanue Kypca «llpakruxkym mo xumum 10-11
KJIACcC»

10 KVIACC
Tema Bcero | Konrpousbnsie | [Ipakrnyeckue

Ne 4acoB | padoThbI padoThI
n/n

DNEKTPOHHOE CTPOCHHE AaTOMa 1
| yriuepoaa

CnocoObl  pa3pbiBa CBsI3eH B 1
2 MOJIEKYJIaX OpraHUYECKUX

BEILECTB

Teopus cTpoeHUs OPraHUYECKUX 2
3 coenuHennd A.M. bytieposa

Buael nzomepuun |
4

OnextpoHHsie  3hGdeKTl B |
5 MOJIEKYJIaxX OPraHUYECKUX

COCIMHEHUN

Oco0OeHHOCTH U Kilaccuukanus 1 1
6 OpraHUYECKUX PEAKLIHN
7 AJIKaHBI: CTpPOECHHUE, CBOMCTBA, 1

NOJIyYeHHE

[{uKn0aNKaHbI: CTPOCHHUE, |
8 CBOICTBA, MOJIyYEHHE,

IPUMEHEHUE

AJIKEHBI: CTpPOECHHE, CBOICTBA, 1
9 MIOJTYYEHHE, IPUMEHEHUE

AnKanueHnl: CTPOCHHUE, 1
10 | cBoiicTBa, MOJTyYEHHUE,

MIPUMEHEHHUE

AJIKAHBI: CTPOEHME, CBOICTBA, | |




11

MOJY4YEHUE, IPUMECHEHUE

ApeHbl: CTpOEHHE, CBOICTBA,
NOJIYYEHHUE, IPUMEHEHUE

["anoreHnpu3BOIHbBIE
12 | yrneBoopoaos: CTpOEHUE,
CBOMCTBA, MOJTyYEHHUE,
IPUMEHECHUE
[IpenenpHble OAHOATOMHBIE U
13 | MHOrOQTOMHBIEC CIIUPTHI:
CTpPOCHUE, CBONCTBA,
MOJYYEHHE, IPUMEHEHUE
[Ipocteie  3¢dupsl:  cTpoeHwHE,
14 | cBOliCTBa, MOJTy4YEHUE,
IIPUMEHEHUE DeHOIBI:
CTpOCHHUE, CBOMCTBA,
MOJTYYEHHE, IPUMEHEHUE
@DeHOJBI: CTPOEHHME, CBOWCTBA,
15 | monyuyeHue, NpUMEHEHUE
KapOoHwibHbBIE ~ COEIUHEHUS:
16 | ctpoenue, CBONCTBA,
MOJIy4YEHHE, MPUMEHEHUE
OIHOOCHOBHBIE [IpEAEIbHBIE
17 | kapOOHOBBIE KHCIIOTHI
MHoroocHoBHBIE  KapOOHOBBIE
18 | KHCIOTBI
Henpenenbhble KapOOHOBBIE
19 | kucnoThI
CrnosxHble 3pupbI
20
Kupsr
21
Monocaxapuasl
22
Jncaxapuasbl
23
[Tonmmcaxapuast
24
AMMHBI
25
ApoMaTHyYECKre aMUHBI
26
AHUIUH
27

AMWHOKHUCJIOTHI




28

29

benku

30

['eTepounknnyeckue
COCIMHEHHSI

31

['eneTnueckas
KJ1accaMu
COeIMHEHUN

CBi3b MCIKIAY
OpPraHUYCCKUX

32

I'eneTnueckas
KJIaccaMu
COEIMHEHUN

CBSI3b  MEXIY
OpPraHUYECKUX

33

I'eneTnueckas
KJIacCaM#
COeIMHEHUN

CBSI3b  MEXIYy
OpPraHUYECKUX

11 KITACC

Tema

Bcero
JacoB

KoHnTpoJubHbIe
padoThI

IIpakTHueckue
padoThI

XUMHAYECKAN  DJIIEMEHT.
ATtom. DJIEKTpOHHAs
KOH(Urypalus aTOMOB

[lepuognueckuii 3aKOH U
ITepuoanueckas cucTema
XAMHAYECKUX 3JieMeHTOB JI. .
MengeneeBa, HX CBSI3b C
COBPEMEHHOU TEOpUEn
CTPOCHUS ATOMOB

3aKOHOMEPHOCTH
M3MEHEHUS CBOICTB
XAMHWYECKUX DSJIEMEHTOB M HX
COCIVMHEHUN IO TIpynmnam u
IEpUOAAM.

Ctpoenue BEIIIECTBA.
XuMUYecKasi CBs3b, €€ BUJBI;
MEXaHHU3MBbI oOpa3oBaHus
KOBAJICHTHOM CBSA3MU.
Bonpopoanast cBsi3b

BanenTHOCTb.
DJEKTPOOTPULIATETBLHOCTD.
Crenens okuciieHusa. BeniecTBa
MOJIEKYJISIPHOTO 5
HEMOJICKYJISIPHOTO CTPOCHUS

[loHsiTHe O aMCHEPCHBIX




CHUCTEMaXx. HUcTunneie u
KOJIJIOUTHEIC pPacTBOPHI.
MaccoBas J0Jisl BeEIllECTBA B
pacTBOpeE

Knaccudukanus U
HOMEHKJIATypa HEOPTaHUYECKUX
COCJIMHCHMH. I'enernueckas
CBSI3b HEOPraHUYECKHUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Knaccuduxanus
XUMHUYECKUX peaKkunit B
HEOPTaHUYECKOU 51
OpraHUYeCKOM XHWMHUH. 3aKOH
COXpPAHEHHMS MacChl BEIIECTB;
3aKOH COXpaHEHHUS u
MpEBpaIllEHUs] JHEPTUH  TIPHU
XUMHUUYECKUX PEaKIMIX

CkopocTb peakuuu.
OO6patumbie peaKuuH.
XUMHUYECKOE paBHOBECHUE

10

Bausaue Pa3IUYHBIX
(baxkTopoB Ha CKOPOCTh
XUMHUYECKON PEAKIINU

11

DIIEKTPOIUTAYECKAS
JCcoIaIus. IToasarue 0
BoZoponHOM Tokazarene (pH)
pactBopa. Peakuun HOHHOTO
oOMeHa. IMaaponus
OpTraHUYECKUX u
HEOPTraHUYECKHUX BEILIECTB

12

OKHCIIUTEIIFHO -
BOCCTAaHOBHUTEJIbHBIC PCAKIIUH.
[lonarue 00  2IEKTpoOIU3E
pacIlIaBOB M pacTBOPOB COJieH

13

«TeopeTnueckre OCHOBBI
XUMUM» -000011IeHHE

14

MerTaibl, UX IOJOXKECHHUE
B llepuoamueckonn cucreme
XUMHYECKUX 31eMeHToB J[. U.
MeHnneneeBa W OCOOCHHOCTH
cTpoeHHss  aromMoB.  OOmue
bu3nyeckKue CBOMCTBA
METaJJIOB

CrutaBsl METAJUIOB.




15 | DnekTpoXxuMu4ecKui psan
HaNpsHKEHUN METAJUIOB
XHUMHUYECKHE  CBOMCTBA
16 | BKHEHMIIMX METAJJIOB (HATPHIA,
KaJlui,  KaJabllMii, = MarHuu,
QTIOMMHUIN) ¥ UX COCIMHCHUN
XHUMHYECKHE  CBOMCTBaA
17 XpOMa, MEJI ¥ UX COCTMHECHUN
XHUMHYECKHE  CBOMCTBaA
18 | numHKa, Kesesa u 1504
COCTMHCHUI
"Pemenue
19 | sxcnepuMeHTanbHBIX 3a7a4 IO
TeMe «MeTaib»"
Hemerannel, ux
20 | monoxenue B Ileproandeckoit
CHUCTEME XHMHUYECKHUX
anemeHToB J[. . MenneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB
®dusznueckue - CBOMCTBa
21 | HEMeTaJUIOB. Annorponus
HEMETAUIOB  (HAa  mpumepe
KHuciopoaa, cepbl, (pocdopa u
yIIepoJia)
XHMMHUYECKHE  CBOMCTBa
22 | TaJOreHOB, Ceppl MU  HX
COCIMHCHUI
XYMMHUYECKHE  CBOMCTBa
23 | a3ora, dochopa wu ux
COeIMHEHNH
XUMMHUUYECKHE  CBOMCTBa
24 | yrmepoma, KpeMHUS UM HX
COeIMHEHNH
O0600menne u
25 CHUCTEMAaTH3alsl 3HAaHUM  II0
teMe «Hemeramnb.
Breruucnenus 1o
26 | ypaBHEHUSAM XUMHYECKUX
peaKuuii U TEPMOXUMHUYECKHUE
pacyEThI
Pemenne
27 | BKCIEpUMEHTAJbHBIX 3aJa4d TI0

Tteme "Hemerauibr"

O0o001IeHne 10 TeEMam




28 | «Meramb» u «Hemeramibny
Heoprannueckue u 2 2
29 | opraHnueckue KUCJIOTHI.
Heoprannueckue U
OpraHu4eCcKUEe OCHOBAHUS
AmdboTepHbIe 4 2
30 | HeOpraHM4ecKue u
OpraHUYEeCKue COEIMHEHUS.
['eneTnueckas CBSI3b
HEOPTaHUYECKHUX U
OpPraHUYECKUX BEIECTB.

YUEBHO-METONYECKOE OBECITEUEHUE OBPA30OBATEJIBHOI'O
[MPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. NW.A. Hosommuckui, H.C. HoBommHckas. Opranuyeckas XuUMHS:
yueOHoe mocobue mina 10 kimaccoB 00111€00pa3oBaTENbHBIX  YUPEKICHUN.
Yraybnennsiii ypoBeHb. — M.: OOO «Pycckoe cioBo — yueOHuK», 2022.

2. AW. Apremenko. Oprannueckas Xumus 1 yesnoBek. — M.: [Ipocsenienue,
2020.

METOJUYECKHUE MATEPUAJIBI JUIA YUYUTEJIA 10 knace

1. Metonuyeckoe mnocoOue s Y4YuTednsl K 3aBEpIIEHHON MpeAMETHOU
muHun yueOHukoB O.C. I'abpuensna u np. «Xumus. 10 knace». YrinyOneHHbIN
ypoBenb (aBTopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

2. Metonuueckue mnoypouHbie pekomeHpanuu. 10 kiacc. YrinyOnéHHbIN
ypoBenb (aBtopel O.C. T'abpuensn, WM.I'. Octpoymon, A.H. JIéBkun, C.A.
CnagxoB). 3. B.H. [Joponbkun, A.I'. bepexnas u nap. Xumusa. EI'D-2024.
Tematnueckuid Tpenunr. 10-11 kmaccel. 3amaHus 06a30BOTO M MOBBILIEHHOTO
ypoBHe# cnoxHocTH. M3n-Bo "Jlernon". 4. B.H. Jloponbkun, A.I'. bepexnas u ap.
Xumus. EI'D. Oprannyeckas xumus. M3n-so "Jlernon". 5. B.H. JlopoHbKUH U JIp.
[TogroroBka k EI'D3-2024. 30 TpeHUpPOBOUHBIX BapHAHTOB IO JeMOBepcuu 2-24
roga. U3a-Bo "Jlernon". 6. JI.FO. Hobporun, C.B. CraxanoBa u np. EI'D 2023
Xumus. TunoBble 53K3aMeHallMOHHbIE BapuaHThl. 30 BapuanTOoB. W31-BO
"HaunonansHoe oopazoanue". 20 11 kimace

1. Meroaudeckoe mocoOue sl yduTeds K 3aBEpIIEHHOW MpeIMETHOU
muHun yuyeOHukoB O.C. I'abpuensina u np. «Xumus. 11 knace». YrinyOnéHHbId
ypoBenb (aBTopsl O.C. I'abpuensn, U.I'. Octpoymos, C.A. CrnaakoB)

. 2. Meroaudeckrue moypouHble pekoMeHmamuu. 11 kmacc. YriayOnEHHBIM
ypoBeHb (aBTopbl O. C. T'abpuensn, U. I'. OctpoymoB, A.H. JI€skun, C. A.
CnankoB).

3. B.H. J[oponbkun, A.I'. bepexnas wu ngp. Xwumusa. EI['D-2024.
Tematnyeckuii Tpenunr. 10-11 wmaccel. 3amanus 6a30BOTO U TOBBIIIEHHOTO
ypoBHeM cioxxHocTu. M3n-Bo "Jlernon".

4. B.H. loponbkun, A.I'. bepexnas u ap. Xumusa. EI'D. Heoprannueckas
xumus. M3a-so "Jlernon". 5. B.H. JloponbkuHn u ap. Iloaroroska k EI'D-2024. 30




TPEHUPOBOYHBIX BAPUAHTOB MO ieMoBepcun 2-24 rona. M3n-so "Jlernon". 6. /1.IO.
Jo6potun, C.B. Craxanosa u ap. EI'D 2023 Xumus. TunoBsie 3K3aMeHAIIIOHHBIE
BapuaHThl. 30 BapuantoB. U3n-Bo "HanmonaneHoe oOpazoBanue'.

[MUD®POBBIE OBPA3OBATEJIbHBIE PECYPChI U PECYPChHI CETHU
NMHTEPHET

HNHTepHET-pecypchl Ha PYCCKOM SI3BIKE

1. http://www.alhimik.ru. [IpencraBnensl cienyromue pyOpPUKH: COBETHI
aOUTYpUEHTY, YUUTEIIO XUMHUH, CIIPABOYHHK (0YeHb OOJIbIIIas Mo100pKa TabIuIl 1
CIIPABOYHBIX MAaTE€pUAIOB), BecEnas XUMUsSl, HOBOCTH, OJIMMIIMAJIbI, KyHCTKaMepa
(MHOTO MHTEPECHBIX UCTOPUUECKUX CBEICHUN).

2. http://www.hij.ru/.  Kypran «XuMus W KU3HB» 3aHUMATEJIbHO
paccKa3bIBAaET O MHTEPECHOM B HAYKE U MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. = DnexTpoHHBI  KypHan
«XWMHUKHA U XUMHs», B KOTOPOM TIPECTaBICHB WHTEPECHBIC OMBITHI IO XHMHH,
MO3BOJIAIOIINE YBIIEYh YUAIIUXCS SKCTIEPUMEHTAIBHOM YacThIO TIPEIMETA.

4. http://c-books.narod.ru. BceBo3morkHas auTeparypa no XuMuu.

5. http://1september.ru/. B xypHane mpeacTaBieHO OOJbIIOE KOJIHMYECTBO
paboT yJamuxcsi, B TOM 4ucie paboT HUCCIeT0BATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuilckuii MIKOIBHBIN
MOPTaJl CO CChUIKAaMU Ha 00pa30BaTeIbHbIE CAUTHI IO XUMUMU.

7. www.periodictable.ru. COopHuk cTareid 0 XMMHYECKHX DJIEMEHTaX,
WUTIOCTPUPOBAHHBIN OMMCAHUEM SKCIIEPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickas »dieKkTpoHHas IIKoJia, B KOTOpPOH
MPE/ICTAaBICHBl WHTEPAKTUBHBIC YPOKH 0a30BOTO YpOBHS g y4uyeHUKOB 8—11
KJIACCOB C HCIIOJIb30BAHUEM BHUJCOPOJIMKOB, WHTEPAKTUBHBIX 3aJaHUM U
yrnpaxsHeHu, 3D-Moznenen.

9. http://www.chemnet.ru. Iloptan ¢yHIaMEHTAIBHOTO XUMHUYECKOTO
oOpa3zoBanust Poccum, KOTOpBIA BKIIOYAE€T COBOKYMHOCTh HWH(OPMAIIMOHHBIX
pecypcoB mo xumuu (00pa3zoBaHME, HayKa, TEXHOJOTHUs); peliaeT MpodiieMy
OBICTPOTO ¥  HAACKHOTO JIOCTYNMa K OTCUYECTBEHHBIM W  3apyOeKHBIM
WH(OPMAITMOHHBIM CaliTaM MO0 XUMHH.

10. http://fcior.edu.ru. Ilpoekt denepanbHOoro uneHTpa HHGOPMALUOHHO-
oOpazoBarenbHbiX pecypcoB (DILIMOP) HampaBneH Ha pacnpocTpaHEHHE
AJIEKTPOHHBIX 00pPa30BATENBHBIX CEPBUCOB IO BCEM TMPEIMETHBIM OOJACTSIM.
BxiroyaeT TecThl, pacuéTHbIE 3aJaud, BUACOPOJIMKH, WHTEPAKTUBHBIC 3a7aHUS
Pa3HOTO YPOBHSI CIIOKHOCTH.

11. https://fipiru. Ha caitte ®OUIIM onyOaukoBaHBl JIEMOBEPCUH,
koaudukatop, cnenudukarop EI'D mo xumun, MeTomuuecKrue peKOMEHIAINH IS
yYHTEeIIeH, MMOATOTORICHHBIC HA OCHOBE aHAIM3a TUITMYHBIX OIMMHOOK YYaCTHHKOB
EI'D. B Meronnuecknx peKOMEHIALMSAX MPUBEICH aHalIn3 pe3ynbratroB EI'D, B
TOM 4YHCJI€ THUIUYHBIX OIMMOOK y4acTHHKOB EID ¢ pasHbIMH YpOBHSIMHU
MOJITOTOBKH.



12. http://www.yoursystemeducation.com. OwnnaitH-tectel LT Bcex mer +
EI'D u ux nonpoOHbIE BUACO-PEIICHUS, a TAK)KE KYPCHI 10 PEIICHUI0 BCEX THUIIOB
3amad.
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