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ITIOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Kypca «XuWMHs B 3ajayax U ynpaxkHeHusx» 10-11 knacc npejgHa3sHaueHa [jist
NMpoduILHOM  TMOATOTOBKM  ydyamquxcsi 10-11-x  K/JacCoB — eCTeCTBEHHO-HAy4yHOro  Mpodus.
IoroHUTeBHBIN KypC pa3paboTaH B COOTBETCTBUM C Mporpammoi nmo xumuu asst 10-11 kmacca, oH
rpejiriosiaraeT INpUMeHeHHe TOy4YeHHbIX Ha ypOKaxX 3HaHWM [JI1 pa3BUTUS YMEHUMM U HaBBIKOB
pellleHus1 PaCUeTHBIX 3a/lay, OKUC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIX peaKLMH.

Kypc paccuutan f1s ucnoss3oBanus B 10-11 kiacce fjis paClIMpeHUs: ONOPHBIX C/IOKHBIX TeM
Kypca xumuM. Kypc mnpusBaH pasBHBaTh WHTepeC K 9TOol HaykKe, (OpPMHUpOBaTb HayuHOe
MMPOBO33peHHe, PacIlUpsTh KPyro3op yualuxcs, a TakKe CI1I0coOCTBOBaTb CO3HATe/bHOMY BbIOODY
JKU3HeHHOro MyTu. V3yueHue Kypca OyZeT criocoOCTBOBaTb Pa3sBUTHUIO 3KOJOTHUECKOW KY/bTYpbl
yUal[iXcsi, OTBETCTBEHHOI'O OTHOILIEHWs K TIpUpofe, OOOCHOBLIBaeT HEOOXOAMMOCTb BeJeHHs
370poBoro 00pasa >KU3HU /TSI COXPAHEHUs 3/10POBbsl. ¥ MeHHe PelllaTh 3aflauu YIay0/IeHHOTO YPOBHS
TMI03BOJIAAT 1y 0)Ke U3YUNTh, IOHSTh, OCMBIC/IMTh MHOTHE XUMUYeCKHe MPOLleCcChl U 3aKOHOMEPHOCTH.

TeMbI JaHHOTO Kypca JIOTHYHO JOTIO/IHSIOT U PACIIMPSIOT yueOHbBIN MaTepras OCHOBHOTO Kypca
OpPraHMYeCKOM W HEOpraHW4eCKOW XWUMWH, TOTOBAT OOyuaroUMXcs K YCIElIHOW c/ade eJuHOTrO
roCyZapCTBEHHOI'0 5K3aMeHa 110 XMMHUH.

[Tporpamma Kypca siB/sieTcsl 0TI0/IHEHUeM K CUCTeMaTUYeCKOMy KypCy XMMHHU U CTaBUT CBOeM
3ajlaueil, C OJHOW CTOPOHBI, YrayO/ieHHWe W pacIiivpeHude 3HaHWM CTapleKJIacCHUKOB T0 Haubosee
C/I0XKHBIM BOMNpPOCaM Kypca XWMHHW CpeJHel ILIKOJbl, C JPYrOd CTOPOHBI, - OKa3aHWe IOMOLLU B
TO/ArOTOBKe yYallluXCsl K cjlaue eJMHOr0 roCyJapCTBeHHOI'0 9K3aMeHa 110 XUMUU.

Kypc no3BonsieT, ¢ OJHOW CTOPOHBI, IIOMOYb Yy>Ke MpPO(eCcCUOHAaTbHO — OPUEeHTHUPOBAHHBIM
y4dalumcs: MOATOTOBUTHCSA K WTOrOBOM aTTeCTalMu 0 XWMHH, U, C [PYrOM CTOPOHBI, ITOMOYb
OCTa/IbHBIM yUal[UMCsl yIyIyOMTh CBOM 3HAHMSI B pacCMaTpvBaeMoOi 00/1aCTH, W, 1O BO3MOXKHOCTH,
TIOBJIUSITh HA UX TIPOQeCCHOHABHBIN BEIOOP U MyThb MOy4YeHUsi UMW 00pa3oBaHusl.

3aodauu:

* UKBHJALMS NTPOOE/IOB B 3HAHUSIX CTapllEeK/IaCCHUKOB;

® KOHKpeTH3alusi, yIpoueHue W yriybieHue 3HaHUN 1o Haubosiee C/I0)KHBIM BOIIPOCAM
LIKOJIBHOT'O KypCa XUMUU;

® pasBUTHe YMeHHs JIOTUYeCKU PacCyXaTh, [JIaHUPOBAaTh, AW (depeHLMpoBaTh, yCTaHAB/IUBATh
IIPUUMHHO-C/Ie/JCTBeHHbIe CBS3Y;

® pa3BUTHE HAaBBIKOB CAMOCTOSITeIbHOW paboTh;

® pasBUTHE ITPAKTHUYECKHUX YMEHI/II‘;I Y HABBIKOB ITPH BBIITOJTHEHWH 3KCIIEPUMEHTA/IBHBIX BBAHHHﬁ.



3HauuTe/NbHOE MECTO B COJiep)KaHUM Kypca OTBOAUTCS XUMHUYECKOMY 5KcrepumeHTy. OH
OTKPBIBAeT BO3MOXXHOCTh (JOPMUPOBATh Y YUaIUXCsl CIIel[Ha/IbHbIe YMEHUsSI paboTaTh C XUMHUUECKUMU
BEIIIeCTBaMH, BBITIOJIHATb TIPOCTbIE XUMHUECKWE OIbIThl, YUWT IIKOJHLHUKOB 0€30MacHOMy W
9KO0JIOTMUeCKH TPAMOTHOMY 00paIIleHHIO C Bell[eCTBaMH B ObITY U Ha IMPOM3BO/ICTBE.

Jlorka W CTPYKTypUpOBaHHe Kypca TO3BOJISIFOT B IIOJIHOW Mepe HCIO/b30BaTh B 00y4YeHUU
JIOTUYEeCKWe Orepaljiy MBbIIIIeHWs: aHa/Iu3 M CUHTe3, CDaBHEHWE U aHa/IOTUI0, CUCTeMaTU3aluio U
o6o0b11eHuE.

Ha ypokax opraHusyercs rpymrnoBas pabora v TiapHas paboTa, WHAMBUYyadbHas WU
¢dpoHTanpHast pabota. Ilpu mperofiaBaHuM Kypca akLeHT JelaeTCs Ha CHCTeMHO-[esITe/TbHOCTHBIN
TIOJIXOZ.

[Tpofo/mKUTeTBHOCTD U3yUeHUst yueOHOro Kypca coctaBiseT 34 vaca B 10 Kiacce v 34 yaca B 11
Ksacce (Bcero 68 uacoB), 1 uac B HeJje/io.

Copepxanue
10 k1acc

TeopeTnuecKkne 0CHOBbI OPraHM4YeCcKON XUMUH

ODJIeKTPOHHOE CTPOEHHe aTOMa yTiepojia: OCHOBHOe W BO30Y)KJEHHOe COCTOsIHUS. BasieHTHbIe
BO3MOXXHOCTM aToMa yryepoja. XuMUYeckKass CBs3b B OpraHM4yecKuX COeJUHeHUsX. TuIbl
rubpysiv3alid aTOMHbIX opOurtanedl yriepoja. MexaHn3Mbl 00pa3oBaHUsi KOBaJeHTHOW CBSI3U
(oOMeHHBIV ¥ [JOHOPHO-aKL|eNTOPHbIN). THITbI TepeKphIBaHMSI aTOMHBIX OpOWTanei, o- U T-CBSI3M.
OpuHapHasi, [BOMHasi M TpoWHas CBs3b. CriocoObl pa3pbiBa CBsi3eid B MOJIEKY/JaX OpraHUYeCKHX
BerlecTB. [ToHsiTHe 0 cBOOOIHOM pajjuiKasie, HyKeodusie U 3neKTpodure.

Teopus cTpoeHust OpraHruecKux coeguHeHnd A.M. ByTiiepoBa U COBpeMeHHbIe Tpe/iCTaB/IeHUs]
O CTPYKType MO/eKy/. 3HaueHHe TeOpUM CTPOeHHsI OpraHWYeCKUX CoeJuHeHWU. MoseKy/spHble U
CTPYKTypHbIe (opMyJibl. Buzibl H30MepuM: CTPYKTypHasi, IPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3(P(eKTHI
B MOJIeKy/laX OpraHiYeCcKUX coeIMHeHUH (MHIYKTUBHBIA U Me30MepHbIi 3G heKThbl).

OcobeHHOCTH U KIacCU(UKALUS OpraHndecKuX peakuyil. OKHUCINTeTbHO-BOCCTaHOBUTEIbHBIE
peakLuy B OpraHn4yeCcKol XUMHH.

Yrnesopopoanl

Ankanbl. ['omonoruueckuii psif ankaHOB, oOiiass ¢opmysa, HOMEHK/IaTypa W W30MepUsl.

DJIeKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/l a/KaHOB, Sp>-TMOpUAM3alis aTOMHBIX

opbuTasnei yriepoja, 0-CBs3b. Pr3nuecKre CBOMCTBA aTKaHOB.



XuMUYeckre CBOWCTBA ajKaHOB: peaklUM 3aMellleHus], H30Mepu3aliuM, [erupupoBaHus,
LIMK/IM3aLMy, MUPOJM3a, KPeKuHra, ropeHus. IlpescraBneHye 0 MexaHu3Me peakLMM pa/iiKalbHOTO
3amelLeHusl.

Haxosxaenue B ripupoie. CriocoObI ToTyueHUst ¥ IPUMeHeHHe alKaHOB.

Lvknoankanel. O6masi ¢opmysa, HOMeHK/naTypa ¥ u3omepus. OcoOeHHOCTH CTpoeHUs U
XUMUYECKUX CBOMCTB MasibIxX (IJMKJ/IOTIPOIIaH, IUKI00yTaH) U 0OBIYHBIX (L[UK/IOTIEHTaH, I[UK/I0TeKCaH)
L[UK/10a7KaHOB. CIocoObl MOTy4YeHus: U IpUMeHeHHe [{UK/I0aKaHOB.

Ankenbl. ['omonornueckuil psifi ajkeHoB, o0miasi ¢opMmysa, HOMeHK/IaTypa. ONeKTPOHHOe U
MPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY/T a/IKeHOB, Sp°-TMOpH/M3aliis aTOMHBIX OpOUTaiel yriaeposa, o-
1 ni-cBs13U. CTPyKTypHasi U reoMeTpuueckast (LiUC-TpaHC-) nsomepusi. dr3nueckrie CBOKWCTBA aJIKEHOB.
XrMUUeCKre CBOWCTBA: peaklMy MpUCOeAVHEHUs], 3aMelleHUs] B O-TI0JI0KeHWe TIPU JABOWHOW CBSI3H,
rosiMMepusalnuu 1 okucieHust. [IpaBuno MapkoBHUKOBa. KauecTBeHHbIe peakliiy Ha JBOMHYIO CBSI3b.
CriocoObI rosTyueHus ¥ IpUMeHeHre aTKeHOB.

Anxaguensl. Knaccudukaiiys ankagueHoB (CONPSKEHHBIe, U30/IMPOBAaHHbIE, KYMY/IUPOBAHHbIE).
OcCoOeHHOCTH 3/IEKTPOHHOTO CTPOEHUS] U XMMUUYECKMX CBOWCTB COMPSDKEHHBIX AWeHOB, 1,2- u 1,4-
nipucoeuHeHre. [lomumepu3salsi COTNPsDKEHHBIX AveHoB. Criocobbl TOMy4YeHUsT U TIpUMeHeHHe
asKa/[MeHoB.

Ankunbl. ['omosiorueckuid psifi alKvHOB, o0mias QopMysa, HOMEHK/IAaTypa U WU30MepUs.
OJ/IeKTPOHHOE ¥ TIPOCTPAaHCTBEHHOE CTPOEHWe MOJIEKY/l aJKUHOB, SP-TUOPUIM3aLsi aTOMHBIX
opbutaneii yrneposa. @u3nUeckHe CBOWCTBA alKWHOB. XHWMWUYECKHe CBOMCTBA: peakid
TpUCOeJVHEHUs], AWMepu3alui W TpUMepu3aliu, OKWcIeHUus. KHCIOTHble CBOWMCTBA aJKUHOB,
VMMEIOIINX KOHLIEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIe peakl[iM Ha TPOHHYIO CBsi3b. CriocoObl
ToJIy4eHusl ¥ TIpPUMeHeHHe aIKUHOB.

Apomarrueckue yrieBoZiopoJbl (apeHbl). ['oMo/IOTHUeCKUI psiJ| apeHOB, obmias Gopmyra,
HOMEHKJIaTypa W HW30MepHs. OJIEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOeHHe MOJIeKysbl OeH3oia.
du3nyeckre CBOWCTBA apeHOB. XWMHUYeCKWe CBOWCTBA OeH30/1a M €ro TOMOJIOTOB: peakLyu
3amMellleHusi B 0€H30/IbHOM KOJIblle W YIJIeBOIOPO/IHOM pajiuKaze, peakLUH IpUCOeJWHEeHMUS,
OKHC/ieHre romoJsioroB OeH3ona. IlpencraBneHre 06 OpHEHTHDYIOIEM [eMCTBUM 3amMecTUTe/lel B
0eH30/IbHOM KOJIbIle Ha TIPUMepe alKWIbHBIX PaZiiKaioB, KapOOKCHUTBHOM, THAPOKCUIBHON, aMUHO- U
HUTPOTPYIITBI, aTOMOB ranoreHoB. OCOOEHHOCTH XMMHYeCKHMX CBOMCTB CTHpoja. [losmmepusariust
ctuposia. CriocoObI TIOTyUeHUst ¥ TpUMeHeHHe apOMaTUUeCKUX yTIeBOJOPOZOB.

['eHeTHYecKasi CBSI3b MeXAy Pa3/IMYHbIMU K/laCCaMU YTJIeBOJOPO/OB.

ONeKTPOHHOe CTpPOeHUe rajoreHNpOU3BOAHBIX YIJIeBOAOPOAOB. Peakiy 3aMelljeHus rajoreHa
Ha TUIPOKCOTPYMIY, HUTPOIPyMIly, LIUaHOTPYIITy, aMUHOrpymily. JleliCTBe Ha rajaoreHrnpou3BOHbIE

BOZIHOT'O ¥ CLIMPTOBOTO pacTBopa Liénoun. B3aumMogelicTBre AUranoreHaJkaHOB C MarHUEM U LIMHKOM.
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ITonsaTue (0] MEeTa/IJIOOPraHN4YeCKrX COoeIMHEHUAX. Ncnonb3oBaHue rajIoreHIIpoOr3BOAHbIX

yrjieBoi0po/ioB B 6blTy, TexXHHKe U TP CMHTe3e OpraHn4yeCKuX BelljecCTB.

Kucnopoacoaepikaiiye opraHnuecKue coeMHeHNsI

[TpenenbHble OAHOATOMHbIE CIUPTHI. CTpoeHWe MoJieKys (Ha MpuMepe MeTaHOJ/Ia M 3TaHOJa).
Tomonoruueckuii psij, obiras dbopmysa, ©3oMepusi, HOMeHK/IaTypa U Kinaccudukaius. dPusndeckre
CBOMCTBA Tpejie/IbHbIX O/IHOATOMHBIX CIUPTOB. BoAoOpojHbIe CBSI3U MeXAYy MOJieKyJaMu CIIUPTOB.
XyUMUUecKre CBOMCTBA: peakluu 3aMellleHus], JerydjpaTaljiy, OKHUC/JeHUs, B3auMOIelCTBUE C
OpraHWYecKMH U HeOpraHMJeCKMMU KHUC/I0TaMu. KauecTBeHHasi peakijusi HA OJJHOATOMHbIe CIIUPTHI.
IlelicTBUe 3TaHO/A W MeTaHO/A Ha OpraHusM uesiopeka. CriocoOblI TO/lyuyeHWs] W TIpUMEHeHHe
O/IHOATOMHBIX CITUPTOB.

[TpocTteie 3¢upel, HOMeHK/IAaTypa W u3omepus. OcobeHHOCTH (PU3MUECKMX U XMUMHUECKUX
CBOJCTB.

MHoOroaTomMHbIe CIUAPTHI — STUIEHIJIMKOJIb U T/IMLepruH. @u3nueckre U XUMUYeCcKre CBOMCTBA:
peakLMM 3aMellleHUs, B3auMO/IeCTBUE C OpPraHMYeCKMMH W HeOpraHWYeCKUMHM KHUC/IOTaMH,
KaueCTBeHHasi peakijusi Ha MHOroaTOMHble CIUPTHL. [lpeAcTaBieHWe O MeXaHW3Me peakLui
HyK/1IeopUIbHOTO 3aMerrieHus. [leiicTBre Ha opraHu3Mm uesioBeka. CriocoObl ToTyueHUst ¥ TIpUMeHeHre
MHOT0aTOMHBIX CITHUPTOB.

®enosi. CTpoeHHe MOJIEKYJIbl, B3aUMHOE BJIUSTHHE THUAPOKCOTPYMIbI U OeH30/IbHOTO sifipa.
dwusnueckre CBoWcTBa deHoma. OCoOOEHHOCTH XMMUUECKUX CBOMCTB (peHosa. KaueCcTBeHHbIe peakI[uu
Ha denon. TokcuuHocTh  (eHosa.  CriocoObl  TONyueHWss W TIpUMeHeHWe  (eHosa.
®deHondopManbaeruHas CMoJa.

KapOoHuIbHBIE COeAMHEHUs — abJerubl M KeTOHbL. JJIeKTPOHHOE CTPOeHHe KapOOHWUIBHOU
rpymmbl.  ['oMonoruyeckvie psiibl  albJerHIOB U KETOHOB, o0mias ¢opMmyna, wu3oMepus W
HOMeHK/aTtypa. Pr3nueckre CBOMCTBA aabAeruoB U KeTOHOB. XMMHUUYECKWe CBOMCTBA a/ib[leTU/IOB U
KEeTOHOB: peakLUU npucoefnHeHus. OKUC/ieHWe ajbJeru/ioB, KaueCTBeHHbIe peakliuM Ha ajib/leru/bl.
CriocoObI rosTyueHus ¥ IpUMeHeHre abAeru/ioB U KeTOHOB.

OZHOOCHOBHBIE TpefieflbHble KapOOHOBbIe KHUC/IOThL. OCOOEHHOCTH CTPOEHHS] MOJIEKYT
KapOOHOBBIX KHC/IOT. M3omepusi U HOMeHKiatypa. ®u3nueckre CBOWCTBA OJHOOCHOBHBIX
Tripe/ieNTbHBbIX KapOOHOBBIX KHCIOT. BoJopo/HbIe CBS3M MeXAy MOJIeKyJTaMU KapOOHOBBIX KHCIIOT.
XuMUyeckre CBOWMCTBA: KHUC/IOTHble CBOMCTBA, peakUus 3TepuUKald{, peakluu C ydaCTHUeM
YT7IeBOAOPOAHOTO pazivikana. OcoOeHHOCTH CBOWCTB MYPaBbHUHOM KUC/IOTHI. [TIOHSATHE O TIPOU3BOHBIX
KapOOHOBBIX KUCJ/IOT — CJIOXKHBIX 3¢hupax. MHoroobpasue KapOOHOBBIX KUC/IOT. OCOOEHHOCTH CBOKCTB
Heripe/ieJIbHbIX u apoMaThuyeCcKux KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TU/IPOKCUKapOOHOBBIX



kucnot. [IpencraButenu BhICIIMX KapOOHOBBIX KHCJ/IOT: CTeApUHOBAs, MaJbMUTHHOBAsI, OJIEMHOBAs,
JIUHO/e8ast, NUHOAeH08as1 KUC/IOThI. CrocoObl MOTyYeHus: ¥ TpuMeHeHre KapOOHOBBIX KHUC/IOT.

Cnoxsble 3¢upnl. ['omosoruueckuii psii, obigasi ¢opmysa, M30Mepusi U HOMEHK/ATypa.
dusnyeckre U XMMUYeCKUe CBOMCTBA: THPO/U3 B KUC/IOHW U 1L[eJIOYHOMU CpeJe.

Kupbl. CtpoeHue, ¢u3nueckre U XHMMHYECKHMEe CBOMCTBA >KUPOB: TUPOIM3 B KHUCIOW U
mesiouHol cpefie. OcOOEHHOCTH CBOWCTB JKMPOB, COZEP’KALUX OCTaTKA HeTpe/ie/IbHBIX KUPHBIX
KUC/OT. 2KUpHbI B 1pUpoze.

MoHocaxapupl: TJIFOKO3a, (pyKTo3a, TanakTo3a, pubosa, mAe3okcupubo3a. Pusnueckue
CBOWMCTBa U HaxoxkJeHue B Tipupoge. PoToCUHTe3. XUMUUECKHe CBOMCTBA TJIFOKO3bl: PeaKIUU C
yuaCTHeM CIHMPTOBBLIX U aJb/IeTUAHOU TPYII, CITUPTOBOE M MOJIOUHOKUC/IOe OpoxkeHue. [IprMeHeHue
[JIIOKO3bl, €€ 3HaueHue B JKU3HeJesTeJIbHOCTU opraHusMa. [lucaxapujbl: caxapo3a, MajibTo3a U
nakTo3a. BoccraHaBnuBaroljue M HEBOCCTAHAaB/IMBAIOL[Ue Aucaxapujbl. ['maponvs aucaxapuzioB.
HaxoxeHuve B ipupo/ie 1 npuMeHeHue. [Tonvcaxapy/pl: Kpaxmarl, TJIMKOTeH U 1eitono3a. CTpoeHue
MaKpOMOJIeKyJ1 Kpaxmasa, [JIMKOreHa Y L1e/UTr0103bl. Pusnyeckre CBOMCTBA Kpaxmasa U LieJI/IHI03blI.
XuMHUUecKre CBOMCTBA KpaxMara: FM/Ipo/in3, KaueCTBeHHasi peakLys ¢ MoZioM. XUMHUYeCcKle CBOMCTBa
L[eJIJTFO/IO3bI: TH/POU3, TonydyeHue 3(GUpoB Lesuitono3bl. [loHsTHe 006 HCKYyCCTBEHHBIX BOJIOKHAX

(BMCKO3a, aLleTaTHBIM I1EJIK).

A3oTcopaep)xalye opraHudyeckue coeJuHeHUs.

AMUHBI — OpraHAueckue TMPOW3BO/HbIe aMMMaka. Knaccudukaiys aMUHOB: anvddaTtruueckue U
apoMaThyecKue; TepPBUUYHbIe, BTOPHYHbIe W TpeTHuHble. CTpoeHWe Mojekys, obmasi Gopmyia,
r30Mepusi, HOMeHK/aTypa 1 (u3uueckrde CBOMCTBA. XHMMHUUeCKoe CBOMCTBA anvaTHyecKuX aMUHOB:
OCHOBHbIe CBOMCTBA, aJKW/IMPOBaHWe, B3aUMOJENCTBYE MEePBUUHBIX aMHUHOB C a30TUCTOU KUCJIOTOM.
Comnmy anKuIaMMOHUS.

AHWIMH — mpejCTaBUTe/b aMWHOB apoMarhueckoro psifa. CTpoeHue aHWIMHA. B3anmHoe
B/WSTHWE TPYIIl aTOMOB B MoJieKysie aHWIMHA. OcoOeHHOCTH XUMWUECKHX CBOWCTB aHWIMHA.
KauecTBeHHble peakiud Ha aHUIMH. CrIOCOOBI TMOy4YeHUs] U MPUMeHeHHe anudaTHueCKUX aMUHOB.
[TonyueHre aHUIMHA U3 HUTPOOEH30/1a.

AmuHokucnotel. HoMeHknatypa v u3oMmepus. OTAenbHble TIpeACTaBUTENU -aMHUHOKUCJIOT:
TMWIMH, ajaHvH. Pu3ndeckre CBOMCTBA aMUHOKHC/IOT. XHMHUYECKHe CBOMCTBA aMHUHOKHC/IOT Kak
amM(OTepHBIX OpPraHUYeCKHUX COeJIMHEHWH, peaklys TOJUKOH/eH Ak, 00pa3oBaHWe TeNTUIHON
CBs3U. bronornueckoe 3HaueHMe aMUHOKUCIOT. CUHTEe3 U TUAPO/N3 TIeNTH/OB.

11 knacc
Knaccuduxamus BeimjecTs

Knaccudukarysi HeopraHM4eCKUX BelecTB TI0 COCTaBY U IO cBocTBaM. [IpocThie BelljecTBa:
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MeTaJ/l/ibl U HeMeTasuibl. Asuiotponusi. Crio)KHbIe HeOpraHuuecKre BellleCTBa. briHapHbIe CoeiMHEeHUS.
BogopoaHble coefuHeHus1 3/1eMeHTOB IViaBHbIX moarpymmn. I[lonsatve rugpokcuzioB. OCHOBHBIe,
KUCJIOTHBIE U aM(OTepHbIe TUAPOKCU/IbI.

Knaccudukaius opraHuueckux BeijectB. OOi[ue MoeKysipHble (OPMY/bl H3yUeHHbBIX
KJ/IaCCOB OpPraHUYeCKUX BellleCTB.

Howmenksiatypa HeopraHuuecKux U opraHdueckux BewjectB. Homenknatypa WEOITAK:

3aMeCTuTe/IbHad U pa,ILI/IKa]II:HO-(bYHKL[I/IOHaIIBHaH. TPI/IBI/IaJ'IbeIe HA3BaAHHWA OPrdHUY€CKUX BeEIEeCTB.

CBolicTBa ¥ Mo/TyYyeHHe 0CHOBHBIX K/IAaCCOB HEOPraHUUYECKHX BellecTB
CBoiiCTBa OCHOBHBIX, KUCJIOTHBIX U aM()OTEPHBIX OKCH/IOB U TUAPOKCHIOB.
Coma: knaccudukaiys, Criocobbl TOyueHUs] CpPeJHUX COJjield, CBOWCTBA CpeJHUX COJIeH,
ToJTyyeHre KWC/IbIX U OCHOBHBIX cosieil. CriocoObl TipeBpalljeHUsi pa3/IMuHbIX TUIIOB COJiel Apyr B

Apyra. I'eHeTHueckas CBsI3b MeXy Kj1aCCaMU HeOpraHM4yeCKrX BeIleCTB

I'mppoms
I'uzgpos3 6uHapHBIX coefivHeHUH. ['aponu3 coseil. B3aumHoe ycuneHHe ruziposusa. I'uapoms
B OpraHM4eCcKOM XUMHUU (THUAPOIM3 CJIOKHBIX 3(UPOB, [AW- U I0JMCAXapUfoB, TeNTH/IO0B,

rajioreHONPOU3BOHbBIX a/TKAHOB).

OKHC/IUTE/ThHO-BOCCTAHOBUTE/IbHBIE pPe€aKnuu B Heopraﬂuqecxoifl H Opl"aHI/I‘-IECKOﬁ XUMHH

OHPE,I[E]IEHI/IE CTeIleHW OKHC/IEHUA 3/IEMEHTOB B HEOPraHWUeCKHNX U OPraHUYeCKHX BelleCTBaX.

TunuuHbie OKUC/IUTEen )41 BOCCTAHOBUTEJIU. K]'IaCCI/ICl)I/IKaI_II/IH OKHC/INTE@/IBHO-
BOCCTaHOBHTE/IbBHBIX peaKL[I/II\/‘I. BnusHue CpeAbl, KOHLEHTpALMHW W TeMIIepdTypbl Ha IIPpOTEKAHHE
OKHC/IMTE/IbHO- BOCCTAHOBUHTE/IbHBIX peaKL[Hﬁ. OxucauTenbHO-BOCCTaHOBUTEILHBIE peakliin B
OpFaHquCKOfI XUMHHU: MATKOE€ M KeCTKOe OKHC/IeHHe aJ/IKeHOB, OKHC/JI€HHe dapeHOB, CIIMPTOB,

anb/leTU/0B.

J/1eKTPO./IH3, Y/IEKTPOXHMHYECKHeE CIIOCO0OBI MO/TyYeHHsI BeleCcTB
OneKTponu3 Kak COBOKYITHOCTb OKHC/IUTE/bHO-BOCCTAHOBUTE/BLHBIX peaki[ii, KaTOAHble U
aHO/IHBIE TIPOLIeCChl. DJIEKTPOJIM3 PacTBOPOB M PAacCIJIaBOB COJied. DJIEKTPOM3 IIeouei, KHUC/IOT.
OJeKTposn3 coseli KapOOHOBBIX KUC/IOT. DJIEKTPOXUMHUUECKHe CIIOCOOBI TIOTyUeHHsT HeOpraHU4YeCKHX

BeleCTB.

OC00eHHOCTH 3/IEKTPOHHOI'0 CTPOeHUsI ¥ XUMHYECKHX CBOIMCTB OPraHUYeCKHUX BeleCTB



Oco6eHHOCTH 3/IEKTPOHHOTO CTPOEHHSI YTIeBO/IOPO/IOB (TUITbI TUOPHIM3al[M aTOMOB YT/Iepo/a,
0- M T-CBSI3U). XapaKTepHble XUMHUUEeCKHe CBOMCTBA a/KaHOB, LIMK/I0A/JKAHOB, aJKEHOB, aJKa/JMeHOB,
alKMHOB M apOMaTUueCKUX YrieBoJopoJoB. VOHHBIM M paZMKaabHBIM MeXaHW3Mbl peakldid B
opraHuyeckoi xumuu. [IpaBuna MapkoBHUKOBA U 3aiilieBa.

OcobeHHOCTH  3/IEKTPOHHOTO ~ CTPOeHUs]  (PYHKLMOHANBbHbIX  TPyIm  (THAPOKCUIBHOM,
KapOOHW/IBHOM, KapOOKCW/ILHOWM) U UX B/IMSIHUE Ha CBOMCTBA KUCJIOPOJCO/EP)KALUX OPraHUUeCKUX
CoeIMHEeHUIA.

XapakTepHble XMMHYeCKHe CBOMCTBa Ipefle/lbHbIX OJHOATOMHBIX U MHOTOAaTOMHBIX CITUPTOB,
(heHONOB, a/bErUI0B, KETOHOB, Mpe/leTbHbIX KapOOHOBBIX KUC/IOT, CJIOXKHBIX 3(DHPOB.

OcoOeHHOCTH 3/IEKTPOHHOTO CTPOEHMsI aMUHOTPYIIbI, B/IMSHUE aMUHOTPYIILI Ha CBONCTBA
BeLL|eCTB.

XapakTepHble XUMHWUECKHWe CBOWMCTBA a30TCOJEp)KalllMX OpraHWyecKuX BelecTB: aMHWHOB U

AMUHOKMCJIOT. AHU/IUH. Hpo6neMa B3dMMHOTI'O BJ/IMSTHUSA aTOMOB Ha IpUMeEpPe dHWU/IMHA.

I'eHeTHUecKas CBS3b MeXAY K/IaCCAMHU OPraHUYeCKUX M HeOpraHuyecKux BellecTB
['eHeTHyeckas CBSI3b MeX/ly YI/1IeBOJOpOjaMu. KOHCTPYKTUBHbIE U 1eCTPYKTHBHBIE PeaKL1H.
B3auMoCBsI3b MeXAy YI/IeBOAOPOJAaMU U KHUC/IOPOJCOAepXKallliMU COoeMHeHUsMU. Peakiyu
rajJioreHMPOBaHUs U JierajloreHUpOBaHus, TUApaTallud W Aeryuaparaljdd, THAporajioreHUpOBaHUs U
JleruaporaaoreHupoBaHUs.

B3auMocBs3b  MeXAy KHUC/IOPOACOAepXalllMMH U a30TCOAepXKalllMMU  OpraHM4eCKUMU
BellleCTBaMH.

OKUCUTE/TbHO-BOCCTaHOBUTE/TbHBIE PEeaKI[MM B FeHeTMUeCKOW B3aWMOCBSI3U MeXAY KaacCaMu

BeleCTB.

IINIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUN
HA YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JINMYHOCTHBIE PE3YJ/IbTATbBI
JInuHOCTHBIE  pe3y/ibTaTbl OCBOEHHWS Kypca OTpaXaroT C(OPMHUPOBAHHOCTb  OIbITA
MO3HABATe/TbHOM U  TMPAKTHUUeCKOW /IeATeJIbHOCTH OO0ydYarol[uxcsi B TIpPOLiecce  peanv3aluu
oOpa3oBaTe/ibHOM IeATeIbHOCTH. B TOM UHCJIe B YaCTH:
1) rpa)xjaHCKOro BOCIUTAHUA:
® 0CO3HaHUs OOYYAIOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX TIpaB M 00s13aHHOCTEH, yBa)KeHUsS K

3aKOHY U MPaBOMOPSIKY;



® [IPe/ICTaB/IeHUs] O COLMANbHBIX HOPMaX UM TIpAaBWIaX MEX/IUYHOCTHBIX OTHOIIEHWH B
KOJI/IEKTHBE;
® TOTOBHOCTH K COBMECTHOH TBOPUYECKOW [eSITe/IbHOCTH TIPH CO3/]JaHUM YUeOHBIX TMPOEKTOB,
pelieHuH yueOHBIX U M03HaBaTe/TbHbIX 3a/1a4, BBHITIOJTHEHUH XUMUYECKHUX IKCITIEPUMEHTOB;
® Cr1I0cOOHOCTH TIOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHHS], JIOTUKY ¥ apryMeHTBI APYTUX TIPU
aHa/TU3€ pa3/IMUHBIX BUJOB yUeOHOU [eSTe/TbHOCTH;
2) IaTPUOTHYECKOT0 BOCIIMTAHUS:
® [[eHHOCTHOTO OTHOIIIEHHUS] K ICTOPUUYECKOMY Y HayUHOMY HaC/Ie[JUI0 OTeUeCTBEHHOW XHUMUHY;
® yBa)KEHWS K TPOL[ECCY TBOPUECTBA B 00/1aCTH TEOPHUU U TIPAKTUUECKOTO MPUIOKEHUS XUMMHU,
OCO3HaHWsI TOTO, UTO JAHHbIE HAyKH €CTb pe3y/bTaT [JIUTEeNbHbIX HAOJIOZEHUM, KPOTOT/IUBBIX
9KCTIepUMEHTa/TbHBIX TIOUCKOB, TIOCTOSTHHOTO TPY/ia YUEHBIX U MPAKTHKOB;
® YHTepeca U Mo3HaBaTe/IbHbIX MOTUBOB B TO/IyUeHUH U MOC/IeYIOIeM aHaIu3e NHGOPMAIUK O
Tiepe/IOBbIX JOCTH)KEHUSX COBDEMEHHOUM 0TeUeCTBEHHON XUMUMY;
3) IyX0BHO-HPABCTBEeHHOr0 BOCIIUTAHHA:
® HPAaBCTBEHHOTO CO3HAHMSI, ITUUECKOTO TIOBE/IEHHUSI;
® CIIOCOOHOCTH OLIEHUBATh CUTYal|UM, CBSI3aHHbIE C XUMUUECKHUMH SIBJIEHUSIMUA, U TIPUHUMATh
0CO3HaHHbIE PellleHus], OPUEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U 1]€eHHOCTH;
® TOTOBHOCTH OIIEHWBATh CBOE TIOBeJIEHHWE W TIOCTYIIKM CBOMX TOBAapuIlleld C TO3UIMH
HPABCTBEHHBIX U TIPABOBBIX HOPM M C YUETOM OCO3HAHUS MTOC/IE/ICTBUH MOCTYIIKOB;
4) popMHupoBaHUs KY/JIbTYpPbI 3I0POBbA:
® IOHWMaHWsI 1[eHHOCTeM 37I0pOBOro U 0Oe3omacHOro oOpa3a >KU3HH, He0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (pU3UUECKOMY U TICHXUUECKOMY 3/[0POBbIO;
® cobOstroieHust TIpaBU/I Ge30rmacHOro 00OpallieHus C BelljeCTBaMH B ObITY, TTIOBCeJHEBHOM >KHU3HH, B
TPY/J0BOH JleSTeTbHOCTH;
® [TOHUMAaHUSI [IeHHOCTH TIPaBU/I MHAWBUYATbHOTO U KOJIJIEKTUBHOTO O€30MacHOro ToBeJeH!s B
CUTYaLUsIX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JTHO/IEH;
® 0CO3HAHWs TIOC/IEAICTBUM W HENpUSTHS BpeJHBIX TPHUBBIYEK (YHOTpeO/IeHUsT anKoroJis,
HapKOTHKOB, KypeHUsl);
5) Tpy/10BOr0 BOCIIUTAHUSA:
® KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  yueOHO-MCC/Ie[oBaTe/IbCKOM  /IesiTeJTIbHOCTH,
0011[eCTBEHHO IM10J1e3HOM, TBOPUECKOH U IPYTHUX BUIAX JeATebHOCTY;
® YCTAaHOBKM HA AaKTUBHOE YydYaCTHe B pelIeHWM TPaKTHMYeCKUX 3a7ay  COL[Ua/IbHOM

HanpaB/IeHHOCTH (B paMKax CBOEro Kjacca, IKOJIbl);
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® yHTepeca K MPaKTUYeCKOMY H3yueHHIO TIpodeccrii pa3iMuHOro pojia, B TOM YKC/Ie Ha OCHOBe
TIpUMeHeHUsI TIpeIMeTHBIX 3HAaHUH 10 XUMUU;

® yBaykKeHUsI K TPY/Y, JIFO/IAM Tpy/la ¥ pe3y/ibTaTaM TPY/JOBOU JIesITeTbHOCTH;

® TOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIWBHyaJbHOW TpaeKTOpUM 00pa3oBaHusi, Oyayiei
npodecc M peanu3alul COOCTBEHHBIX >KU3HEHHBIX IIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB,
CTIOCOOHOCTEM K XMMHH, HIHTEPECOB 1 TTIOTPeOHOCTeH 0011[eCTBa;

6) 5K0/I0rMuecKoro BOCIUTAHUS:

® 5KOJIOTUUECKH 11e/1eco00pa3HOro OTHOIIEeHUS K TIPUPOZie KaK HCTOYHMKY CYI[eCTBOBAHUS
>KU3HU Ha 3emiie;

® IOHUMaHUsI T7100aTbHOTO XapakTepa 3KOJIOTHYECKUX TIpobsieM, BIUSHHUS SKOHOMUYECKHX
TPOLIeCCOB Ha COCTOSTHHE TIPUPOJHOM U COLIMATbHOM Cpe/ibl;

® 0CO3HAHUSI HEOOXOJUMOCTH WCIIO/Ib30BaHUS [OCTH)KEHUM XUMHUHW [jisi peIlleHHs] BOIMPOCOB
paLMOHAILHOTO TIPUPO/IOTIO/b30BaHMUS;

® aKTMBHOI'O HEMPUATHS [JeHCTBUM, MPUHOCSILIMX BpeJ OKpY’Karolljeil TPUPOJHOU cpefie, yMeHust
TIPOTHO3UPOBaTh HeO0J/IaroNpUsiTHbIE KOJOTUYecKHre TOC/Ie/ICTBUS TPeATPUHUMAEMbIX [eMCTBUN U
NpeJoTBpalaTh UX;

® HA/IMUMsl PA3BUTOTO JKOJIOTMUECKOTO MBIIJIeHHs, JKOJIOTMUeCKOW KY/bTYphl, OIbITA
JIesITeJTbHOCTH 3KOJIOTMYeCcKol HarpaB/IeHHOCTH, YMeHHsI pyKOBOZCTBOBAThbCS UMH B TI03HABATeTbHOM,
KOMMYHUKAaTUBHONW W COLIMAJIbHOM TpaKTHKe, CIIOCOOHOCTM W YMEHHsSI aKTMBHO TIPOTUBOCTOSITh
HJe0JI0THH XeMoho0buu;

7) 1leHHOCTH HAyYHOT'0 TI03HAHMA:

® MMpPOBO33p€HUs], COOTBETCTBYIOILIETO COBPEMEHHOMY YDOBHIO  pa3BUTHSI HAayKu W
00I1IeCTBeHHOM NPaKTHKY,;

® IOHUMaHUsl Crelu(UKA XUMUM KaK Haykl, OCO3HaHUs €€ poau B (HOPMHUPOBAHUHU
paLMOHAILHOTO HAYYHOT'O MBILIUIEHUS], CO3/JaHUH 1LIeJIOCTHOTO TIpeJiCTaB/ieHns 00 OKpYsKarolleM MHpe
KaK O eJUWHCTBe TMPHUPOJbI M UYe/ioBeKa, B TO3HAHWUM TPUPOJHBIX 3aKOHOMEPHOCTeM W pelleHuHn
npobJieM coXpaHeHUsi MPUPO/JHOTO PABHOBECHSI;

® yOe)KIEHHOCTH B 0COOOM 3HAUMMOCTH XUMHU /i1 COBPDEMEHHOM I[MBWIM3al[UM: B eé
TYMaHHUCTUYECKOW HArpaBAeHHOCTH W BAa)KHOM pOMM B CO3/aHMM HOBOW 0a3bl MaTepuanbHOW
Ky/bTypbl, B peIIeHUH TyI00anMbHbIX MPOOeM YCTOWUYMBOTO Pa3BUTHSI UEIOBEUECTBA — ChIPhEBOW,
JHEepPreTUUeCKOM, THIIEBOM U 3KOJIOTUYecKol 0e30macHOCTH, B Pa3BUTHM MeAULIMHBI, 00ecrieueHun
YCJIOBUH YCITIEIIHOTO TPY/A U 3KOJIOTUYeCcKr KOMGMOPTHOM KU3HU KaXKJ0ro ujieHa 00I1eCTBa;

® eCTECTBEHHO-HAyYHOM  TDaMOTHOCTM: TOHUMaHUsi  CYIJHOCTM  METOJOB  II03HaHUS,
WCTIONb3YeMBbIX B €CTeCTBEHHBIX HayKaX, CMOCOOHOCTH WCIIO/Ib30BaTh TIOy4aeMble 3HAHUS ISt
aHamm3a U OOBSICHEHUs] SIBJIEHWM OKPY’KaloIllero Mupa M TPOUCXOASIMX B HEM HW3MEHEeHWUH,

yMeHUs JiesaTh
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000CHOBAHHLIE 3aK/TFOUEHHUS Ha OCHOBE HAy4YHbIX (baKTOB N UMEIIIUXCA JaHHBIX C LIe/IbIO TTOJTyUeHUA
A0CTOBEPHBIX BBIBO/IOB;

® CII0OCOOHOCTH CaMOCTOSITE/IbHO MCI0/Ib30BaTh XUMHUUECKUE 3HAHUS AJId pelieHud HPO6J'I€‘M B
Pea/TbHbIX )KM3HEHHBIX CUTYALIUAX,

® HTepeca K IT03HaHMUIO, HCCHEAOB&T@HBCKOﬁ AedTe/IbHOCTH,

® TOTOBHOCTH Y CITIOCOOHOCTH K HeIrpepeIBHOMY 06pa30BaHI/II-O 141 CaMOO6pa3OBaHI/II-O, K
dKTHUBHOMY T10/TyU€HHWIO HOBBIX 3HAHMH 10 XUMHU B COOTBETCTBUU C )KM3HEHHBIMHU HOTPE6HOCTHMI/I;

® yHTepeca K 0COOEHHOCTSIM TPyZa B Pa3/IMUHbIX cepax MpodecCroHaIbHOM /1esTeTbHOCTH.

METAIIPE/IMETHBIE PE3YJ/IBTATHI

MertarnpejMeTHbIe pe3y/IbTaThl 0CBOEHUS TTPOTPaMMBbI BK/TFOUAIOT:

® 3HauMMble [T (OPMUPOBAHUS MHUPOBO33DeHUS] O00yUaroIUXCs MeXAUCLUTUIMHAPHBIe
(MexmpeiMeTHbIE) OOIleHayuHble TIOHSATHS, OTPaXKalol[He 1IeJIOCTHOCTh HayuHOW KapTWHBI MHpa U
cneliUKy METOJIOB TIO3HAHWS, WCIIO/Ib3yeMbIX B eCTeCTBeHHBIX HayKax (Marepus, BelleCcTBO,
JHeprusi, sIBJIeHUe, TPOLeCC, CUCTeMa, HayuHbli (akKT, PUHLIUII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCC/ieIoBaHNe, HabOMieHre, U3MepeHue, SKCTIepUMEHT U JIpyTue);

® yHUBepca/bHble yueOHbIe [eHcTBUs (TT03HABATe/bHble, KOMMYHUKATHUBHbIE, PEry/SITUBHbIE),
obecrieunBarorye (HopMUpOBaHUEe (DYHKI[MOHAJILHOW T'PaMOTHOCTH W COLMA/bHOM KOMITeTEeHIIUN
o0yuaroIumxcs;

® CIIOCOOHOCTH 00yuJarIuXCs HCTIO/Ih30BaTh OCBOEHHbIe MEXKIUCLIUTITMHAPHBIE,
MHUPOBO33peHYeCcKre 3HaHUsl U YHUBepCa/ibHble yueOHbIe /1efiCTBUs B TI03HABATe/IbHOW U COLIMATbHOM
TIPaKTHKe.

MertarnpeMeTHbIe  pe3y/bTaTbl  OTPAKAIOT  OBJIA/IEHHE  YHUBEPCAJTbHBIMA  yueOHBIMHU
M03HABATeTbHBIMUA, KOMMYHHKATUBHBIMU U PETY/IATUBHBIMU /1€HCTBUSIMHU.

ITo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe [[eliCTBUS

1) 6a30BBIe JIOrHYECKUE AeHCTBUS:

® CaMOCTOSITe/TIbHO  (DOPMY/IMPOBATh M aAKTya/JM3UpOBaTh MpoOsieMy, pacCcMaTpuBaTh eé
BCECTOPOHHE;

® OTIpefiesiATh L€/ JeATeNbHOCTH, 3aj/jaBasi TapaMeTpbl W KPUTEPUH UX JOCTKEHWs,
COOTHOCHUTD Pe3yJ/IbTaThl eATeIbHOCTH C ITOCTaB/IeHHBIMU 1]eJISIMU;

® JICII0/Ib30BaTh TPU  OCBOEHWM 3HAHWUM TIPUEMBI  JIOTUYECKOTO MBIIIJIEHUS:  BBIJEJISATh
XapaKTepHbIe TIPU3HAKY TIOHSITUM 1 YCTaHAB/IUBaTh UX B3aMMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYIOIIIVE
TIOHATUS /7151 0OBSICHEHHUsI OT/e/TbHBIX (DAaKTOB U SIBJIEHUH;

® BLIOMpATh OCHOBAHUS U KPUTEPUU /151 KITacCU(HUKAIU BeIleCTB M XUMUUECKUX PeaKL[Hii;

® yCTAHAB/IMBAThH MPUUMHHO-C/IeICTBEHHbIE CBA3U MEXXy U3yUaeMbIMU SABJIEHUSIMU,;
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® CTPOUTH JIOTUYECKUE paCCyKAeHWs (MHIYKTUBHbIE, Ne[yKTUBHbIE, [0 aHAJIOTHU), BBISBIISATH
3aKOHOMEPHOCTH U TPOTHUBOPEUHSI B PaCcCMATPUBAEMBIX SIBJIEHUSX, (DOPMYJUPOBATh BBIBOJLI M
3aK/TIOUeHNS;

® [IDUMEHATbL B TMPOILleCCe TI03HAHUS WCIO/b3yeMble B XUMUM CHMBOJIMUECKHE (3HAKOBBIE)
MOZie/I1, TIpeoOpa30BbIBaTh MO/E/bHBIE TPEJCTAB/IeHUs] — XUMUYECKHUH 3HAK (CMMBOJI) 3/IEMEHTa,
XUMHUUecKasi (hopMyJia, ypaBHEHHE XUMHUECKON peak[U — TPU PelleHuH yueOHbIX TT03HABATEeTbHBIX
Y TIpaKTMYeCKUX 3ajiay, TPUMEHSITb Ha3BaHHbIE MOJe/bHbIe TIPeJCTaB/IeHUs] /IS BBISB/IEHUS
XapaKTePHBIX NMPU3HAKOB M3yUaeMbIX BEIIIeCTB U XUMUUYECKUX PeaKI[Ui.

2) 0a30BBIe HCC/IeJ0OBATEIbCKHE JeliCTBHA:

® BJIa/IeTh OCHOBAMH METOZIOB HayUHOT'O [T03HAHUS BEIIeCTB U XUMUUYECKUX PeaKIui;

* hopMyMpoBaTh 1IeM W 3aJaud  WCC/IEJOBaHWs, WCIIO/Ib30BaTh  IIOCTaB/I€HHbIE W
CaMOCTOSATE/ILHO C(HOPMY/TMPOBaHHBIE BOIPOCHI B KaueCTBe WHCTPYMEHTA TIO3HAHUS W OCHOBBI [IJist
(hopMUpPOBaHUs TUTIOTE3bI 110 TTPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYIK/I€HHH;

® B/Ia/IeTh HABBIKAMU CaMOCTOSITEJIbHOTO TUJIAHUPOBAHUSI W TIPOBEJIEHUS  YUEHUUECKUX
JKCITIEPUMEHTOB, COBEpPIIIEHCTBOBAThH YMEHHWs HaO/M0aTh 3a XOAOM TIPOLIeCca, CaMOCTOSITETbHO
MPOTHO3UPOBAaTh €r0  pe3y/bTaT, (OpPMYJMpPOBaTh O0OOIIEHUST ¥ BBIBOJBl OTHOCHTEBLHO
JIOCTOBEPHOCTH Ppe3y/JbTaTOB MCC/IIOBAHUS, COCTaB/IATh OOOCHOBAaHHBIM OTUET O TMpPOAeTaHHON
pabore;

® pro0OpeTaTh OMbBIT YUEHUUECKOW HCC/Ie[0BAaTeTbCKON U MTPOEKTHOMW JeSITeIbHOCTH, TTPOSIBJ/ISATh
CNOoCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEJTBHOMY TOMCKY METO/IOB pellleHHs MPaKTUYeCKHX 3a/ad,
TIPUMEHEHUIO Pa3/IMYHbIX METO/OB MIO3HAHUSI.

3) pa6ora c uadopmanmeit:

® OPUEHTHPOBAThCSA B Pa3/IMUHbIX MCTOUHWKAX MH(OpMaluu (HayuHO-TIOIY/ISIpHast JIuTepaTypa
XUMUYECKOTO  COZIEp>KaHHUs, CIIPaBOYHbIe T0COOMs, pecypchbl VIHTepHeTa), aHaIM3UPOBATH
HMHGbOPMALIMIO Pa3/IMUHBIX BUIOB U (OPM TpeCTaB/IeHHs], KPUTUUECKU OLIEHHUBaTh €€ JOCTOBEPHOCTh
Y HETIPOTUBOPEUHBOCTh;

® hopMy/nMpOBaTh 3ampoChl W TPUMEHSITb Ppa3/WuHble METO[bl TpU TOWCKe U OoTbOope
uH(opMaLK, He0OXOJUMOM ZIJ1s1 BBITIOJIHEHHUST YUeOHBIX 3a/1au OTpeZie/IEHHOTO THTIA;

® pruoOpeTaTh OMBIT KCIIO/b30BaHUS HHGMOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3/IMUHBIX TIOUCKOBBIX CHUCTEM;

® CaMOCTOSITEJTbHO BBIOMpATh ONTHUMAbHYIO ()OPMYy TIpe/CTaB/eHHsT WHQPOpMAuu (CXeMbl,
rpad¥Ku, JUarpaMmbl, TabMUL[bl, PUCYHKU U APYTHE);

® JICIT0/Ib30BaTh HAYYHBIM SI3bIK B KaueCTBe CPeZICTBA MpH paboTe ¢ XMMHUYeCKOH WH(popMalyei:
MIPUMEHSITh MeXNpeAMeTHble ((U3uuecke W MaTeMaTHUecKue) 3HaKd M CHMBOJIbL, (DOPMYIIbI,
abbpeBHaTYpbl, HOMEHK/IATYPY;

® MCI10/1b30BaTh 3HAKOBO-CMMBOJ/IMUECKHE CpeACTBa HAlJIsIAHOCTHU.
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KoMMyHHKaTHBHbIe YHUBepCa/IbHbIe YUeOHbIe JedCTBUs:

® 3371aBaTh BOIIPOCHI TI0 CYIIECTBY 00CY>K/jaeMOii TeMbI B XO7ie ZiMajiora W/uin AUCKYCCUH,
BbICKa3biBaTh  ufed, (OpMy/JIUpOBaThb CBOW  TIPeJJIOKEHUs] OTHOCHUTENbHO  BBITIOJTHEHUS
Trpe//IoKeHHOM 3a/iauy;

® BLICTyNaThb C [Ipe3eHTaljell pe3y/bTaTOB [103HAaBATeIbHOW [esiITe/IbHOCTH, I10/yUYeHHBIX
CaMOCTOSITE/IbHO WM COBMECTHO CO CBEPCTHUKAMM TP BbITIOJIHEHUM XUMUYECKOr0 3KCIIePUMEHTa,
MpaKTU4YeCcKol paboThl IO HCC/IeOBAaHUIO CBOMCTB HM3yuaeMbIX BeIeCTB, peaau3alud y4yeOHOro
MpoeKkTa, W (OpPMY/IMpPOBaTh BBIBOABI IO pe3yJ/bTaTaM I[POBEAEHHBIX MCC/Ie[0OBAaHUNA IyTEM
COTJIaCOBaHUS TIO3ULMH B X0/ie 00Cy>KieHrsl 1 0OMeHa MHEeHUSIMH.

PeryisiTuBHBbIe YyHUBepCa/IbHbIE YUeOHbIe JeHCTBUs:

® CaMOCTOSITE/IbHO TUJIAaHMPOBAaTh U OCYLIECTB/STb CBOK TI03HABATE/bHYHO JesTe/IbHOCTb,
orpefiefisisi €€ Ield W 3a/aud, KOHTPOJIMPOBaTh W IO Mepe HeoOXOAWMOCTH KOPPeKTHUPOBATh
TipeZijlaraeMblii alTOPUTM JIEMCTBHIM TIPY BBITIOJTHEHUM yueOHBIX 1 UCC/Ie[j0BaTeIbCKUX 3a/jau, BHIOMpATh
Haubosiee 3hdeKTUBHBIN CrIOCOO UX pellleHUs C YUETOM TIOJy4YeHHsI HOBBIX 3HAHWM O BelleCcTBax U
XUMUUECKUX PeakLUsX;

® OCYyILeCTB/IATH CAMOKOHTPOJIb [AeATe/IbHOCTH Ha OCHOBe CaMOaHa/IM3a ¥ CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IbTATbBI

® 3HAaTb U MOHMMATh OCHOBHBIE 3aKOHBI M TEOPUU XWMHH, TPUMEHSTh WX TPU pelieHnn
MPaKTUYeCKHUX M pacUeTHBIX 3a/iay;

® TIPOBO/IUTH CAMOCTOSITE/TbHBIN MOMCK XUMHUUECKOH MH(OPMALIUK C UCTI0/Ib30BaHUEM

® DPa3MYHBIX UICTOYHUKOB (HayUYHO-TIOMYJISIPHBIX M3/jaHUM, KOMITbIOTEPHBIX 0a3 JaHHBIX,

® pecypcoB VHTepHeTa);

® JCIO/b30BaTh KOMITBIOTEDHBIE TEXHOJIOTWH [y 00pabOTKW, Tiepefaud W Ipe/CTaBIeHHUs
XUMHUUeCKOW MH(POPMAL[K B Pa3/IMYHbIX (GopMax;

® WCIO/Ib30BaTh TMPUOOpeTeHHble 3HAaHWS UM YMEHUSI B TIPAKTUYECKOW [1esiTe/IbHOCTH U
TIOBCeJHEBHOM >KU3HU [JIsi OOBSICHEHHS] XUMUYeCKHX SIB/IEHHH, MMPOUCXOJSIINX B TIPHPOJE,
OBbITY 1 Ha MMPOW3BOJICTBE;

* ompe/e/ieHHs] BO3MOKHOCTH ITPOTeKaHHUsT XUMUUECKHX TIpeBpalljeH|i B Pa3/IMuHbIX YC/IOBUSX U
OL|eHKH UX TI0C/Ie/ICTBUI; 5KOJIOTMYeCKH I'PAMOTHOTO TIOBe/|eHHsI B OKPY Karollleld cpe/ie;

® OILeHKU B/IMSTHUSL XMMHUECKOT0 3arpsisHeHHs OKpY’Karollleld CcpeZibl Ha OpraHW3M uejioBeKa U

APpyrue >XKuBble OPTdHU3MBI;
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Pabouass mporpamMMa coCTaB/ieHa C y4yeToM paboueil TporpaMMbl BOCTHMTaHUs. B TmimaHe
peanu3aljii T1epBOOYEPeJHBIX 60CNUMAMe/bHbIX W PA3BUBAIOIIMX (PYHKIMK I1[€/IOCTHOM CHCTEMBI
cpezHero obijero oOpa3oBaHUs PU U3YUYeHUU MpeMeTa «XUMUs» Ha YTIyO0/JEHHOM YpOBHE 0COOYIO
aKTyaJbHOCTb NPUOOpeTaroT Takue e/l U 3a/lauy, Kak:

® pa3BUTHeE OOLIETPUHATHIE HOPMBI TIOBeZIeHHsI, PABU/I OOILeHHUs] CO CTapIIUMU (YUUTeISIMHU) U
CBEPCTHUKAMH (IITKOJIbHUKAMU ), TIPUHIUTIOB YUeOHOM UCIUTUTAHEI;

® pasBHTHEe MOpPA/ILHOTO CO3HAaHWS W KOMIIETEHTHOCTH B peIleHWH MOpa/ibHBIX TpobeM Ha
OCHOBe JTMUHOCTHOT'O BbIOOPa;

® JICII0/Ib30BaHUe BOCIMTATE/IbHBIX BO3MOXKHOCTeN cojfiep)KaHus ydyeOHOTro TipeaMera depe3
JIEMOHCTPALUIO JIeTSIM ITPUMEePOB OTBETCTBEHHOT0, TPa’KJaHCKOT 0 TIOBe/IeHHS;

* hopmMHpoBaHKe 1IEHHOCTH 3/10pOBOTO W 0Oe3omacHoro oOpa3a >KW3HU; YCBOEHHE TIPaBUJI
VWHAVBUYaTbHOTO W KOJUIEKTUBHOTO 0e307acHOro TIOBeJileHWsi B Upe3BbIUYAlHBIX CHUTYaILUsX,
YTPOXKAOLUX XKU3HU U 3I0POBBIO JTHO/IeH;

® BOCIUTaHHEe YOeXIEHHOCTH B T03HABAaeMOCTHU SIBJIEHWM TPUPO/bl, YBa)KeHHUs] K TIPOLIeCCY
TBOpPUECTBa B 00/1aCTH TeOpeTUYEeCKWX W TPUKIAJHBIX WMCCIe[AOBaHWN B XUMHH, (OPMHUPOBaHUE
MHPOBO33D€EHHUs], COOTBETCTBYIOIIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHUST HAyKH;

® UHULIMMPOBaHWe U TIOZJep)KKa HCC/Ie[0BaTeIbCKOM JesTeNbHOCTH IIKOJBHUKOB B paMKax
peanu3aliud UMW WHAVBUYaJbHBIX M TPYIOBBIX MCC/Ae/JOBaTe/IbCKUX TIPOEKTOB, UTO JaeT
IIKOJTbHUKaM BO3MOJKHOCTh TPUOOpPeCTH HaBBIK CaMOCTOSITE/IbHOTO DelleHUsi TeopeTHUeCcKOi
npob/ieMbl, HaBbIK T'eHepUpPOBaHWSI W OQOpMJIeHUs COOCTBEHHBIX H/el, HaBbIK YBa)KUTEJIbHOTO
OTHOLLEHUS K Yy)KUM HjesiM, opopM/IeHHbIM B paboTax pyrux McciefioBaTesiel, HaBbIK ITyOIMUHOr0
BBICTYTI/IEHUsI TIepei ayJUTOpUeld, apryMeHTHPOBaHUS Y OTCTaUBaHKS CBOeH TOUKU 3peHMUS;

® pa3BUTHE MOTHMBALIMM K OOYYEeHWIO W TIO3HAHHUIO, CIIOCOOHOCTeH K CaMOKOHTDPOJIIO |
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUs 0011eueioBeueCcKrX L{eHHOCTelH;

® pa3BUTHE TI03HABaTe/bHBIX WHTEPeCOB, WHTE/JIEKTyaJbHbIX W TBOPUECKHX CIIOCOOHOCTEM
oOyyarouxcsi, (OpPMHUPOBaHHME Y HHUX CO3HATeJbHOTO OTHOIIEHWs K CamMooOpa30BaHUIO W
HerpeppIBHOMY 00pa30BaHMI0 KAaK YC/IOBHMIO VCIEMIHOW Tpo¢ecCHOHaNBbHON U 0O0IeCTBeHHOM
JlesITeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MOTPeOHOCTH B 3/[0pPOBOM 0Opase
JKU3HUY;

* hopMHrpoBaHHWe yMeHMA ¥ HaABLIKOB DPa3yMHOTO TIPUPOONIONb30BaHUS,  Pa3BUTHE
9KOJIOTUUECKOW  KYJIbTYpbl, TIpUuoOpeTeHHe OIbITa  OOI[eCTBEHHO-TIONIe3HOW  JKOJIOTHYeCKOM

AedaTe/IbHOCTH.
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10 xnacc

TemaTHuecKoe IVIAHUPOBaHHe y4eOHOro Kypca «[IpakKTHKyM 110 XHMHH»

KoJsinuecTBO yacoB

Ne n/m Tema ypoka Beero Ilnan ®dakT

1 OJIeKTPOHHOe CTPOeHUe aToMa 1 04.09.2026
yriepoja

? CriocobbI pa3pbiBa CBsi3eil B 1 11.09.2026
MOJIeKyJlaX OpraHNYeCcKHX BelecTB
Teopusi CTpOeHHs OpraHuYeCKUX 18.09.2026

3 < 1
coesrHeHu A.M. BytyiepoBa

4 Bup! nzomepun 1 25.09.2026

5 OneKTpoHHbIe 3(P(eKThI B MOJIeKy1ax 1 02.10.2026
OpraHuYecKrx CoeJMHeHUN

6 OcobeHHOCTH U K/1acCU(UKariys 1 09.10.2026
OpraHUYeCKHX peakiui

7 AJKaHBI: CTpOEeHHe, CBOMCTBa, 1 16.10.2026
T1oJIyueHue, IpUMeHeHue

3 LIMK/10a/KaHbl: CTPOEHNE, CBOMCTBA, 1 23.10.2026
ToJIyueHue, IpUMeHeHue

9 AJKeHbI: CTpPOeHHe, CBOWCTBA, 1 06.11.2026
TroJTyueHue, MpUMeHeHHe

10 AnKagueHbl: CTPOEHHe, CBOMCTBA, 1 13.11.2026
ToJTyueHue, MpUMeHeHHe

1 AJTKWHBI: CTPOEHUe, CBOMCTBA, 1 20.11.2026
ToJIyueHue, IpUMeHeHue

1 ApeHbI: CTpOeHHe, CBOMCTBA, 1 27.12.2026
roJiyueHue, MpUMeHeHe
["a/IoreHITPU3BO/IHbIE YI/IEBOAOPO/I0B: 04.12.2026

13 CTpPO€eHHe, CBOMCTBA, TOJIyYeHue, 1
NpUMeHeHHe
IIpesienbHBIE OHOATOMHbIE U 11.12.2026

14 MHOI'0aTOMHbIE CITUPThI: CTPOEHHUE, 1
CBOWCTBA, M0J/TyueHNe, IPUMeHeH e

15 ITpocuble 3¢upsL: CTpOeHNe, 1 18.12.2026
CBOWCTBaA, T0/lyueHNe, IpUMeHeHre

16 @deHOBI: CTPOEHUE, CBOMCTBA, 1 25.12.2026
TroJTyueHue, MpUMeHeHne
KapboHU/IbHbIE COeJUHEHHSI: 15.01.2027

17 CTpPOeHHe, CBOMCTBA, MOTy4YeHue, 1
npUMeHeHHe

18 O/THOOCHOBHBIE TIpe/e/IbHbIe 1 22.01.2027
KapOOHOBBIE KUC/IOTBI

19 MHoOroocHoBHbIe KapOOHOBBIE 1 29.01.2027

KHC/IOTHI

16




20 HemnpeenbHbIe KapOOHOBLIE KUCIOTEI 1 05.02.2027
21 CoxxHbIe 3QUpEI 1 [12.02.2027
22 JKupbi 1 [19.02.2027
23 MoHocaxapy/ipl 1 26.02.2027
25 Tonmcaxapuzp 1 [12.03.2027
26 AMUHDT 1 119.03.2027
27 ApomMaTrhyeckre aMHUHbI. AHUIUH 1 26.03.2027
28 AMMHOKUCIOTBI 1 09.04.2027
29 AMVHOKHC/IOTBI 1 [16.04.2027
30 Benxi 1 123.04.2027
31 [eTepOIMKINUECKHe COeIUHEHHST 1 30.04.2027
30 I'eneTnueckas CBA3b MeXAY KaccaMu 1 07.05.2027
OpraHru4yeCcKux CoeIMHeHUH
33 I'eneTnueckas CBsi3b MeXJy K/accamm 1 14.05.2027
OpraHru4yeCKux CoeilMHeHUH
34 [eHeTHUeCKasi CBSI3b MeX/ly Kraccamu 1 21.05.2027
OpraHnUYeCKux CoeJMHEHNN
OBIIEE KOJIMYECTBO YACOB I10 34
I[MPOTPAMME
11 KJTIACC
N KonnyecTBo yacos
o
n/_n Tema ypoka Beero
XUMUYeCKUil 3/1eMeHT. ATOM. 04.09.2026
1 OneKTpoHHasi KOHGUrypaLusi 1
aTOMOB
I[TeproMueCcKuii 3aK0H U 11.09.2026
[Teproguueckas crucrema
? XAUMUUeCKUX 3yemeHToB [. U. 1
MeHnpesneeBa, UX CBA3b C
COBpPeMeHHOU Teopuel CTpoeHUsI
aTOMOB
3aKOHOMEPHOCTH U3MEHEeHUs! 18.09.2026
CBOMCTB XUMHUUECKHUX 3JIEMEHTOB
Y WX COe/IMHEHUH TI0 TPYIINaM U
3 repro/iam. 3HaueHue 1
TIepUO/IUIeCKOTO 3aKOHA U
CUCTEeMbl XUMUUYECKUX 3/IeMEHTOB
O.1. MenpeneeBa B pa3sBUTUU
HayKU
CTpoeHue BellecTBa. 25.09.2026
XumHueckasi CBsi3b, €€ BU/IbI;
4 MeXaHU3MbI 00pa30BaHUs 1
KOBaJIEHTHOM CBsi3u. BopopoaHast
CBSI3b
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BaneHTHOCTS.
OJIEKTPOOTPHULIATE/IbHOCTD.
Crenenb okucieHus. Bemjectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOeHUs

02.10.2026

ITonsiTwe o AMCHIEPCHBIX
cucrtemax. ICTUHHBIE U
KOJIJIOUIHbIE PACTBOPBI.
MaccoBasi o151 BellleCcTBa B
pacTBope

09.10.2026

Knaccudukarus 1 HoMeHK/IaTypa
HeopraHW4ecKux COeIMHeHHH.
eHeTHUeCKasi CBSI3b
HeopraHW4yecKHX BellecTs,
pasUYHBIX K1acCoB

16.10.2026

Knaccudukarus XuMryeckux
peakiivii B HeopraHu4eckou u
OpraHhYeckKoOu XWUMHU. 3aKOH
COXPaHeHHUsl MacChl BelleCTs;
3aKOH COXPaHeHUs U
TipeBpallieHUs SHepPryuu Mpu
XUMUAYECKUX peakLUsixX

23.10.2026

CkopocTtb peakiju. ObpaTrmMbie
peakiur. XUMHUUeCKoe
paBHOBeCHe

06.11.2026

10

[MpakTrueckas pabota Ne 1.
«BiusiHMe pa3nuyHbIX (aKTOPOB
Ha CKOPOCTb XMUMHUYECKOH
peakumn»

13.11.2026

11

OJIEKTPOIUTUYeCKast
auccoryanys. [ToHsTre o
BOZIOPOIHOM ToKa3aTese (pH)
pacTtBopa. Peakiiyii MFOHHOTO
obmeHa. ['uIpoM3 OpraHMuecKux
1 HeOpraHWYeCKUX Bell[eCTB

20.11.2026

12

OKuCIUTeNIbHO-
BOCCTaHOBUTEJIbHBIE PeaKI[HH.
[ToHsiTrie 06 3MeKTpoM3e
PAacCIIaBOB ¥ PaCTBOPOB COJIel

27.12.2026

13

KonTtponbHast pabora o paszgeny
«TeopeTHueckrie OCHOBbI XUMHI»

04.12.2026

14

MeTasibl, UX TI0/I0KEHHE B
[Teproanueckoi crucTeme
XMMHUYeCKux 371eMeHToB /1. 1.
MenjeneeBa 1 0COOEHHOCTH
cTpoeHust arToMoB. O61ye
(bu3nyeckKre CBOMCTBA MeTaJlJIOB

11.12.2026

15

CruiaBbl MeTas/IoB.
OIeKTPOXUMHUUECKUM PSJ]
HaNps’KeHUM MeTaslJIoB

18.12.2026
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16

XrMHUUeCKre CBOKWCTBA
Ba)KHEUILIMX MeTaslyIoB (HaTpUi,
Ka/Iuk, KaJIbLIuk, MarHuu,
aTFOMUHUN) U UX COeJJMHEeHUN

25.12.2026

17

XuMuyeckue CBOKMCTBa XpoMa,
MeJId U UX COeJMHeHUH

15.01.2027

18

XvMUUecKre CBOMCTBA I[UHKa,
)Kejie3a ¥ MX COeIMHeHUI

22.01.2027

19

[MpakTueckas pabota Ne 2.
"PellieHne 3KcriepyMeHTa/IbHbIX
3ajiau 1o teme «MeTtaabi»"

29.01.2027

20

HemeTanbl, MX NosioxeHre B
[Teproanueckou cucteme
XUMUUeCKUX 31emMeHToB [. U.
MeHzeneeBa 1 0COO€HHOCTH
CTPOEeHHsI aTOMOB

05.02.2027

21

dusnyeckue CBOMCTBa
HeMeTa/uIoB. AJIJIOTPOIUS
HeMeTasuIoB (Ha mpumepe
KUCI0pO/ia, cepkl, hocdopa u
yraepoja)

12.02.2027

22

XuMuueckue CBOUCTBA
rajioreHoOB, Cephl U UX
coeIMHeHUI

19.02.2027

23

XUMHUecKre CBOMCTBA a30Ta,
(hocodpa 1 Ux coeiUHEHU

26.02.2027

24

XuMHUuecKue CBOMCTBA yriepoja,
KPEMHUS ¥ UX COeJUHeHUN

03.03.2027

25

[IpuMeHeHre Ba)KHEULLINX
HEMETaJIJIOB U UX COeIMHeHUIN

12.03.2027

26

O06o00611IeH1e ¥ CHUCTeMaTH3al[Us
3HaHWM 110 TeMe «HemeTanibi».
BbIuKc/ieHus 110 ypaBHEHUSIM
XUMUUYECKUX Peakiuil U
TEPMOXUMHUECKHE PACUETEI

19.03.2027

27

[MpakTrueckas pabota Ne 3.
«PerieHne skcriepuMeHTaIbHBIX
3ajiau 1o teme "HemeTtasnibr'»

26.03.2027

28

O06o006111eHME TI0 TeMaM
«Metannbi» u «HemeTanib»

09.04.2027

29

HeopraHnuueckue 1 opraHA4ecKue
KUC/I0ThL. Heopranuueckue u
OpraHn4ecKre OCHOBaHMUSI

16.04.2027

30

AmdoTepHbie HeopraHu4ecKue 1
OpraHvyeckKre CoeIMHeHUs.
I'eHeTHueckas CBSI3b
HEOPraHWYeCKUX U OpraHruyecKrux
BellleCTB

23.04.2027
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Posnb xvMun B obecrieyeHnn
5KO0JIOTUUECKOM, IHepPreTU4YeCcKor

30.04.2027

31 . 1
Y TIMII[eBOM 6e301acHOCTH,
Pa3sBUTUM MeJULIMHBI
IIpeacrasieHns 06 061X 07.05.2027
3 Hay4HbIX TIPUHLMIIAX 1
TIPOMBIIIUIEHHOT'O TI0/TyUeHH st
Ba)KHEMIIIMX BeIeCTB
33 YeioBeK B MUpE BELECTB U 1 14.05.2027
MaTepHasIoB
34 XUMUSA U 3[0POBbLE Ye/I0BeKa 1 21.05.2027
OBLIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLIECCA

OBS3ATEJ/IbHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA
1. .. HoBommHckui, H.C. HoBommHcKas. Oprannyeckas XuMust: yue6Hoe rocobue s 10
K/1accoB 00111e00pa3oBaTe/ibHBIX yupexeHni. YTiyoneHHslid ypoBeHb. — M.: OO0 «Pycckoe €10BO —
yueOHUK», 2022.

2. A.N. Apremenko. OpraHuueckas Xumus U uesosek. — M.: IIpocselenue, 2020.

METOJUYECKHWE MATEPUAUJIBI IJ7I151 YUUTEJIA
10 x1acc

1. Metoauueckoe rocobue [As yuuTesss K 3aBepIiIéHHON npeaMeTHOR nuHuu yueOHHKoB O.C.
abpuensiHa u Ap. «Xumusa. 10 kmacc». Yraybnennbiii ypoenb (aBTopbl O. C. T'abpuensH, U. T
Octpoymos, C. A. Cnagkos).

2. MeTtomnueckre TOypouHble peKomeHzaluu. 10 knacc. Yriybaénneiii ypoBeHsb (aBTopbl O.C.
abpuensH, N.I'. Octpoymos, A.H. JIéBkuH, C.A. CnagkoB).

3. B.H. HopoubkuH, A.I'. bepexxnas u gp. Xumus. EI'D-2024. Tematnueckuit TpeHuHr. 10-11
KJIacChl. 3a/jaHusi 6@30BOT0O M MOBBIIIIEHHOTO YPOBHEH C/I0>)KHOCTH. VI311-Bo "JleruoH".

4. B.H. JoponbkuH, A.I'. bepexxHas u ap. Xumusi. EI'D. Oprannueckas xumusi. 3a-Bo "JlernoH".

5.B.H. [oponbkun u pap. IlogrotoBka Kk EI'D-2024. 30 TpeHHpPOBOYHBIX BapHUaHTOB I10
ZJemoBepcuu 2-24 ropa. M3a-so "JlernoH".

6. [J.}FO. IobpotuH, C.B. CraxaHoBa u gp. EI'D 2023 Xwumwus. TuroBble 3K3aMeHal[UOHHBIE

BapuaHThbl. 30 BapuanToB. M31-Bo "HainoHnampHoe ob6pa3oBaHue.
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11 xnacc

1. Metoauueckoe rocobue s yuuTesss K 3aBepIiiéHHON npeaMeTHoOR nuHuu yueoHHkoB O.C.
labpuensiHa u gap. «Xumus. 11 Kmaco». YrnyOsénueii ypoBeHb (aBTopel O.C. I'abpuensH, WU.T.
Octpoymos, C.A. CnaskoB).

2. MeToiuueckre MoypouHble pekoMeHzanmu. 11 kmacc. Yrny6naénnbiid ypoenb (aBtopbl O. C.
CabpuensH, U. T'. Octpoymos, A.H. JIéekuH, C. A. CnagkoB).

3. B.H. HdoponbkuH, A.I'. Bepexxnass u ap. Xumus. EI'3-2024. Tematuueckuii TpeHUHT. 10-11
KJ1acchl. 3a/jaHust 6a30BOT0 U TIOBBIIIIEHHOTO YPOBHeH C/I0KHOCTH. U37-Bo "JlernonH".

4. B.H. loponbkuH, A.I'. bepexxHasg u np. Xumus. EI'D. Heopranuueckas xumus. M34-Bo
"Jlervon".

5.B.H. [oponbkun u pgp. IlogroroBka Kk EI'D-2024. 30 TpeHHpPOBOYHBIX BapHUaHTOB I10
ZJemoBepcuu 2-24 ropa. M3a-so "JlernoH".

6. 1.}FO. IobporuH, C.B. CraxaHoBa u ap. EI'D 2023 Xwmusa. TumoBble 3K3aMeHaIlMOHHbIE

BapuaHThl. 30 BapuanToB. V3a-Bo "HarmoHansHoe oOpa3oBaHue".

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbHI 1 PECYPCbI CET UHTEPHET

HHTepHeT-pecypchbl Ha PyCCKOM si3bIKe

1. http://www.alhimik.ru. TIpezacTaBneHbl crefywooiue pyOPUKH: COBeTbl abOUTypHEHTY,
YUUTE/N0 XUMUH, CIIPAaBOYHUK (OueHb Oosbliasi MoAOOpKa Tab/vI] M CIIPaBOYHBIX MaTepUasoB),
Becéasi XMUsi, HOBOCTH, OJIMMIMA/ibl, KYHCTKamepa (MHOTO MHTepeCHbIX MCTOPUYEeCKUX CBeJleHUH).

2. http://www.hij.ru/. JKypHan «Xumusi ¥ KM3Hb» 3aHUMaTe/IbHO pacCKa3bIBaeT 0 UHTEPECHOM B
HayKe U MUpe, B KOTOPOM MbI XKUBEM.

3. http://chemistry-chemists.com/index.html. 3yieKTpOHHBII >XypHan «XUMHUKU U XUMHS», B
KOTODOM TIpe/ICTaB/ieHbl MHTepeCHble OMbIThl 10 XWUMWH, TI03BOJISIOL{ME YBJeUb Yyuallluxcs
5KCIepUMeHTalbHOM YacThbi0 MpeiMeTa.

4. http://c-books.narod.ru. BceBo3morkHasi iuTepaTypa Mo XUMHUH.

5. http://1september.ru/. B XypHase mnpezcTaBieHO 00/bllIoe KOJTAYECTBO pabOT ydaluxcsi, B
TOM umcJie paboT UCCIIeI0BaTeIbCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOMBbHBIN TIOPTal CO CChITKaMHU
Ha oOpa3oBare/ibHbIe CalThI [0 XUMUU.

7. www.periodictable.ru. COOpPHUK cTaTeli O XWMHUECKMX 3JIeMEHTaX, W/ITIOCTPHUPOBAHHBIN

OIMMCAHKUEM SKCIIEDUMEHTOB.
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8. http://resh.edu.ru/. Poccuiickass 3/1eKTpOHHas IIKOJAa, B KOTOPOM Ipe/CTaB/eHbl
VMHTEPAaKTUBHbIE YPOKM 0a30BOro YpOBHS /il Y4eHHMKOB 8—11 K/accoB C UCII0/Ib30BaHHEM
BH/IEOPOJIMKOB, UHTEPAaKTHUBHBIX 3a/laHui U yripakHeHU, 3D-mozeneil.

9. http://www.chemnet.ru. ITopran ¢yHAZaMeHTanTBPHOIO XWMWUYECKOTO oOpa3oBaHusi Poccuw,
KOTODBIN BK/TIFOUAeT COBOKYITHOCTh WH(OPMALIMOHHBIX PeCypCcoB 1Mo XuMuM (0Opa3oBaHuWe, Hayka,
TEXHOJIOTHS); peliaeT MpobeMy OBICTPOTO M HaJIEKHOTO AOCTYTA K OTeYeCTBEHHBIM U 3apy0eXXHbIM
MHGOPMAaLIMOHHBIM caiiTaM 1o XuMHHU. CoZiep>KUT MHOTO BHU/IeKOJIeKLIMI K KypcaM OpraHu4ecKou u
o0111el XUMUH.

10. http://fcior.edu.ru. Ilpoekt ¢eaepanbHOro I1jeHTpa HWH(GOPMALMOHHO-00pa30BaTeIbHBIX
pecypco (PIIMIOP) HampaB/ieH Ha pacTpOCTPAHEHUE JIeKTPOHHBIX 00pa30BaTe/IbHBIX CEPBUCOB TI0
BCeM TpeIMeTHbIM 00/1acTsiM. BK/touaeT TecTbl, pacuéTHble 3aflauk, BU/IEOPOJIMKUA, UHTePAKTHBHbIE
3a/laHYsI Pa3HOTO YPOBHSI CJIOXKHOCTH.

11. https://fipi.ru. Ha catite ®UIIN onmybmmMkoBaHbl JeMoBepcUH, Koaudukarop, crerudukaTop
EI'D no xumuu, MeTouueckre peKOMeHaluu Jjisl yuuTesel, Mo/iroToB/leHHble Ha OCHOBe aHa/u3a
TUMUYHBIX OIIMOOK YyuyacTHUKOB EI'D. B MeToAWYecKMX peKOMeHZALMsX TIpUBeJieH aHalu3
pe3ynbratoB EI'D, B TOM uMC/Ie TUIMAYHBIX OMIMOOK ydacTHUKOB EI'D C pa3HbIMU YPOBHSIMHU
MOJTOTOBKM.

12. http://www.yoursystemeducation.com. OnnaiH-Tectsl IIT Bcex et + EI'D u ux moapobHbie
BU/IEO-pellleHus, a TakKe KypChl T0 pelleHUI0 BCeX TWUIOB 3a/ay. BeOWHapbl, OHJAMH-TECTHI,
vH(opMals /s poauTenei u T.k,.

13. https://help.herzen.spb.ru. TlpogneHka Ha ypaneHke ¢ ['eplleHOBCKUM YHUBEPCUTETOM.

BI/I,Z[EO- YPOKH I10 BCEM T€MaAM, OHJ/IalH-TeCThbI U mp.
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