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COJEPKAHUME OBYYEHUA

Pabouas mporpaMma 1o XMMHUHU Ha YPOBHE CPEIHEro 001Iero 00pa3oBaHMs COCTaBJIEHA Ha
OCHOBE II0JIO)KEHUN M TpeOOBAaHUH K pe3yibTaTaM OCBOEHMsS Ha YIiIyOJEHHOM YPOBHE CpeIHEl
oOpa3oBatenbHON TporpaMmel, npeacraBieHHsix B PI'OC COO, a takxe ¢ yuérom Paboueit
IIPOrpaMMbl BOCIIUTAHUSI IIKOJIbI U BHEApeHUU EnnHoit Moienu npodeccuoHanbHOM OpUEHTALINH.

10 KUIACC
OPI'AHUYECKASA XUMUSA
TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHUH.

[IpenmMer u 3HayeHHE OPraHWYEeCKOM XUMUM, TMPEACTAaBIEHUE O MHOrooOpasuu
OPraHUYeCKUX COCTUHECHUM.

DNEeKTPOHHOE CTPOEHHWE aToMa YIiiepoJia: OCHOBHOE M BO30YXIAEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoma yriepoja. XUMUYecKasl CBs3b B OPraHUYECKHX COEUHEHUSX.
Tunsl rubpuau3anuu aTOMHBIX opOuTanel yriepoaa. MexaHu3Mbl 00pa30oBaHUSI KOBaJEHTHOM
CBs13M (OOMEHHBIN U IOHOPHO-aKIEeNTOPHBIHN). THIbI TepeKpbIBaHNs aTOMHBIX OpOUTael, o- U -
c3u. OpuHapHas, JBOWHAs W TpouHas CBsA3b. CHOCOOBI pa3phiBa CBsI3ed B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHE 0 CBOOOAHOM paauKaie, Hykieoduie u MeKTpodue.

Teopusi cTpoeHHs OpraHudeckux coenuHeHuid A.M. byriaepoBa W COBpEeMEHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYI. 3HAaUEHHUE TEOPUH CTPOCHUSI OPTaHUYECKUX COCIUHEHHH.
MounekynspHele U CTpyKTypHble GopMynbl. CTpyKTypHbIe (GOPMYIBl Pa3INYHbIX BUIOB:
pa3BépHyTas, COKpaméHHas, ckenerHas. M3omepus. Bunabl wu3zomepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAA. OJNEKTPOHHBIE A(P(GEKThl B MOJEKyJaX OpPraHUYEeCKHX COEIUHEHHI
(MHIYKTUBHBIN 1 Me30MEPHBINA dYDPEKTHI).

[IpencraBnenue o kmaccuukanuu opranuveckux BemecTs. [loHsaTHE 0 QyHKIIMOHAIBHON
rpymme. ['omonorus. I'omonorndeckue psiapl. CHCTEeMaTHYeCKash HOMEHKIIATYpAa OpPraHUYeCKUX
coequnaenuii (IUPAC) u TpuBnaibHble Ha3BaHHs OTAEIbHBIX [TPEICTaBUTEIIECH.

OcobeHHOCTH n KJ'IaCCI/I(bI/IKaLII/ISI OPraHn4cCKux peaKHHﬁ. OKHCINUTEIBHO-
BOCCTAHOBUTCJIbHBIC PCAKIINH B OpraHH‘ICCKOﬁ XHUMHU.

9KCHepI/IMeHTaHLHLIe MCTOABI U3YUCHUS BCIICCTB U UX npeBpameHHﬁ: O3HAKOMIJICHHUEC C
o6pa3uaMH OPra’Hn4dCcCKuX BCHICCTB M MAaTCpUalaMM Ha HX OCHOBC, OIIBITHI IIO ITPCBPALICHHIO
OPraHn4cCKuXx  BCIICCTB 1810)51 HarpCBaHuu (HHaBHeHI/Ie, 06yTJ'II/IBaHI/Ie u ropeHHe),
KOHCTPYUPOBAHUC MoAeaen MOJICKYJI OPTraHUYCCKUX BCILCCTB.

Yraesoaopoasl.

Ankanbl. ['omonoruueckuil psii ankaHoB, oOmas GopMyna, HOMEHKIATypa U M30MEpHsL.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-rHOPUIN3ALKS aTOMHBIX
opburaneit yrieposaa, 6-cBs3b. PU3nUeCKue CBOUCTBA aJKaHOB.

XHMHYECKHE CBOMCTBA ajIKaHOB: pCakiun 3aMCIICHUS, U30MCPU3aAlUH, NJCTUIPUPOBAHUS,
OUKIW3aluy, IUPOJIN3a, KPCEKHUHTA, TOpPCHUA. HpeI[CTaBJ'ICHI/IC O MCXaHU3MCEC peaKuHﬁ
PpaduKaJIbHOTO 3aMCUICHU.



Haxosxnenue B mpupoae. CrocoObl MOTydeHHs U IPUMEHEHHE aJIKaHOB.

Huknoankanel. Obmas dpopMyna, HOMEHKIATypa U u3omepus. OcoOEHHOCTH CTPOSHUS U
XMUMUYECKUX CBOMCTB MaiblX (UMKIONPONAH, IUKIOOYTaH) W OOBIUHBIX (LMKIIOMEHTAH,
[UKIIOTE€KCaH ) IMKI0aIKaHoB. CrIocoObI MOTYYeHUS U TPUMEHEHUE ITUKI0ATKAHOB.

Ankensl. 'oMosiorudeckuit psii akeHoB, 0011as popmysa, HOMEHKIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKyNl AalKEeHOB, SP’-TMOpHAM3aIMs AaTOMHBIX OpOUTasei
yriaepoja, 6- U n-cBsi3u. CTpyKTypHasi U reoMeTpudeckas (Luc-TpaHc-) usoMmepus. Puznyeckue
CBOMCTBa aJKEHOB. XHMHYECKHE CBOMCTBA: pEaKUUU [PUCOEIUHEHUS, 3aMELEeHUs B O-
IIOJIOKEHHUE IIPU JBOMHOM CBS3M, NOJUMEpU3alMM U okucieHus. [IpaBuiio MapkoBHHKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBS3b. CrIOCOOBI MOTy4YeHUsI U IPUMEHEHNE aJIKEHOB.

AnKaaueHsl. Knaccuduxanus aJIKaJIUEHOB (compsikEHHBIE, W30JIUPOBaHHbBIE,
Kymynuposarnwvie). OCOOEHHOCTH 3JICKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB COMPSHKEHHBIX
mueroB, 1,2- u 14-npucoenuuenue. I[lommmepusamust cConpspk€HHBIX TUeHOB. CrocoObl
MOJTYYCHUS U IPUMEHEHUE ATKAUEHOB.

Anxusbl. ['omMoslornueckuil psia amkuHOB, oOmmas Gopmysia, HOMEHKJIATypa U U30MEPHS.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ AJKHMHOB, SP-TMOpUIN3alusi aTOMHBIX
opOutaneit yrinepona. dusnueckne CBOWCTBA AIKMHOB. XHMHYECKHE CBOWCTBA: pEaKIMU
MIPUCOEUHEHMS, AUMEpPU3alMd U TpUMepU3aluy, okuciieHus. KucioTHsle cBONCTBA aKMHOB,
MMEIOLUX KOHIEBYIO TPOMHYIO CBs3b. KauecTBeHHbIE peakiuu Ha TPOHHYIO cBsi3b. CriocoObl
MOJIY4YEHUS U IPUMEHEHNE aJTKUHOB.

ApomaTH4ecKue yriieBoI0po bl (apeHsl). ['oMoorudyeckuit psi apeHoB, obmas Gpopmyna,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OeH307a.
®dusnyeckrue CBOMCTBAa apeHOB. XMMHUYECKHE CBOWCTBA OEH30Ja M €r0 TOMOJIOTOB: PEaKIIUU
3aMeleHusi B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM pajuKaje, peakluu MNpUCOETUHEHUS,
OKHCJIEHHE TOMOJIOTOB O6en3ona. [IpeacraBnenue 06 OpueHTHUPYIOLEM JACHCTBUH 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE AaJKUIbHBIX PaTUKaIoB, KapOOKCUIBHOM, THJIPOKCHIIBHOM,
aMUHO- M HHUTPOTPYMIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB CTHUpPOJA.
[Tonumepusanus crupoia. CriocoObl NOTYUYSHHs U IPUMEHEHUE apOMaTHUYECKHUX YTIIEBOJOPOIOB.

[Ipuponnsrit ra3. Ilonyrasie HedTsiHBIE Ta3pl. HedTh u €€ mpoucxoxaenue. KameHHbIH
yrojib ¥ TPOAYKThl ero mepepadoTku. CrocoObl mepepaloTKu He(TH: MeperoHka, KPEeKUHT
(TepMuyeckuil, KaTaIuTU4YecKuii), pudopMunr, muposms. [IpoaykTsl mepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas cBs3b MCKAY pa3JINYHbIMU KJIACCaMH YIJICBOAOPOJ0B.

ONEKTPOHHOE CTPOEHUE TAJOTEHIPOU3BOAHBIX YIIEBOAOPOJOB. Peakuum 3amenieHus
raJJoréHa Ha TUIPOKCOTPYIIy, HUTPOIpPYINIy, LHAHOTPYIIy, aMHHOrpymmy. /[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CIUPTOBOIO pacTBopa In€noud. BsaumopeilicTBue
JUTajJoreHaJIKaHOB ¢ MAarHueM M IUHKOM. IIoHATHE O METaIoOpraHMYeCKUX COEIUHEHUSX.
Vcnonp3oBaHue TalOreHIPOM3BOIHBIX YITIEBOJOPOJIOB B OBITY, TEXHHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEILECTB.

3KCHCpI/IMeHTaJ'ILHBIC MCTOJAbl HU3YUCHUSA BCIICCTB U HX HpeBpaH.IeHHﬁ: HU3YUCHUC
(bI/I3I/ILICCKI/IX CBOMCTB YrjieBo40opoa0B (paCTBOpI/IMOCTL), Ka4CCTBCHHBIX peaKI_II/Iﬁ YrjieBO4O0poOa0B
Pa3JIMIHBIX KJIACCOB (06CCLIBC‘-II/IB8.HI/IG 6pOMHOI71 WM HOJIHOM BOJbI, paCTBOpa ICPpMaHraHaTa
KaJiys, B3aHMO/ICHCTBUE alleTUICHA C aMMHAYHBIM pacTBOPOM OKCH A cepe6pa(I)), Ka4CCTBCHHOC



oOHapyXeHHe yriepoJa M BOJIOpPOJa B OPraHMYECKUX BEIIECTBAX, IMOJIYYCHHE STHJICHA H
M3yYeHHE €ro CBOWCTB, O3HaKoMJeHHE C Koyuiekiusimu «HedTts» u «Yromby», ¢ obpasuamu
IlacTMacc, KaydyykoB W PE3HMHbBI, MOJEIMPOBAHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHIIPOU3BOIHBIX YIJIEBOIOPO/IOB.

KHCJ’IOPOI{COI{CP)K&HH/IC OpraHu4eCKue COCAUHECHUA.

[IpenenpHble OmHOAaTOMHBIE CrUPTHL. CTpOoeHHME MOJIEKYn (Ha TpuMepe MeTaHoja |
sTanona). ['oMonoruueckuii psa, odmas hopmyia, U30MepHs, HOMEHKIATypa U KIIacCU(pUKAITUS.
dusuyeckue CBOUCTBA MNpEaACIbHBIX OJHOATOMHBIX CIIMPTOB. BOIIOpOI{HBIG CBA3U MCKAY
MOJICKYJIaMH CITMPTOB. XHUMHYECKHE CBOUCTBA: PCaKkuuu 3aMCIICHUA, ACTUApAaTallui, OKUCIICHUAA,
B3aI/IMO)I€I\/’ICTBI/Ie C OPraHUYCCKUMH U HCOPraHMYCCKUMHU KUCJIOTAMHU. KauectBennas pCaKknus Ha
OJTHOATOMHBIE CHHPTHI. [leiicTBHE STaHOJNIa W MeTaHoJia Ha OpraHm3M dyenoBeka. CrocoObl
IMOJIYYCHHA U IPUMECHCHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeie aupsl, HOMeHKIaTypa U u3oMmepus. OCOOEHHOCTH (PUBNUECKUX U XUMUUECKUX
CBOWCTB.

MmuoroatoMHEIE CIIMPTBI — OTWUJICHTJIMKOJIb W TJIMOCPUH. dusndeckue U XUMHUYECKHE
CBOIICTBA: pC€aKnun 3aMCIICHHA, BSaHMOHeﬁCTBHe C OpraHn4eCKUMHU W HCOPraHU4YCCKHUMU
KHCJIIOTaMH, KaUCCTBCHHAA pCaKs Ha MHOTOATOMHBLIC CIIMPTHI. HpeHCTaBHeHI/Ie O MEXaHU3MCE
peakuuii HykieopribHOTO 3aMerienus. JleiicTBue Ha opranu3M denoBeka. CrocoObl OTydeHHst
U IPUMCHCHHUE MHOT'OATOMHBIX CITMPTOB.

®enou. CTpoeHUe MOJIEKYITBI, B3aHMHOE BIIMSHUE THIPOKCOTPYIIITBI U OCH30JIBHOTO SIpa.
®dusndeckue cpoiicTBa (eHosa. OcoOEHHOCTH XUMHUUYECKMX CBOWCTB (eHosma. KauecTBeHHBIC
peakuuu Ha ¢deHon. TokcuuHocTh ¢eHosa. CrnocoObl MOMydeHUsT W NMPUMEHEHHE ¢deHoa.
denosipopmanbaeruIHas CMOJIA.

KapOouunbHble cOeAMHEHHUS — aiNbACTUIbl W KETOHBL. JJEKTPOHHOE CTpPOEHHUE
KapOOHUJIbHOW Tpymmbl. ['oMojoruueckue psiibl anpIeTUIOB M KETOHOB, oOmias Qopmyia,
u30MepHsi U HOMEHKIatypa. Puiznyeckue CBOWCTBA ajbJAECTUAOB M KETOHOB. XHUMHUYECKUE
CBOMCTBa albJIETMJIOB W KETOHOB: peakuuu mnpucoenuHeHus. OKUCICHHE allbJeTU/IOB,
KaueCTBEHHbIE peakiuu Ha ajbaeruabl. CrnocoObl MOJYy4YeHHUS U MPUMEHEHHE ajbJCTUIO0B U
KETOHOB.

O,Z[HOOCHOBHLIC IMpCACIbHBLIC Kap6OHOBBIC KUCIO0TEL. OCcOOEHHOCTH CTPOCHUS MOJICKYII
Kap6OHOBI>IX KHUCJIIOT. I/I30Mep1/151 U HOMCHKIIATYypaA. dusznyeckue CcBOMCTBA OJHOOCHOBHBIX
IpCaACIbHBIX Kap6OHOBLIX KHCJIOT. BO,Z[OpO,Z[HLIe CBAA3U MCIKAY MOJICKYJIaMU Kap6OHOBBIX KHCJIOT.
XHUMHYECKHUE CBOMCTBA: KHUCIIOTHBIC CBOﬁCTBa, peakuuAa 3TepI/I(1)I/IKaI_II/II/I, peaknun € y4aCTUCM
YrJIIEBOAOPOAHOTO paJguKajia. OCOOEHHOCTH CBOWCTB MypaBBHHOﬁ kuciaotel. IloHsTHE O
IMPOU3BOJHBIX Kap60HOBBIX KHUCJIOT — CJIOXKHBIX B(I)I/Ian. MHoroo6pa3He Kap6OHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HCMPCACIBbHBIX U apOMATUYCCKUX Kap6OHOBI>IX KHUCJIOT, I[I/IKap60HOBBIX
KHUCJIOT, FI/I,[[pOKCI/IKap6OHOBI>IX KHUCJIOT. Hpe,I[CTaBI/ITCJ'II/I BBICIINUX Kap60HOBBIX KHUCJIOT:
CTCApHUHOBAA, MAJIbMUTHHOBAA, OJICMHOBAA, JUHOJE8AA, JIUHOJNIEeH06As KUCIIOTHI. Cnoco0b1
MOJIYYCHHUA U IPUMCHCHUC Kap6OHOBLIX KHUCJIOT.

Crnoxusle 3¢upsl. ['omonoruueckuil psn, obmas Gopmyna, ©30Mepusi 1 HOMEHKJIATypa.
du3nyecKne U XMMUYECKHUE CBOMCTBA: TUAPOJIN3 B KUCIION U IIEJIOYHON Cpelie.



XKupsr. Ctpoenue, Gpu3nyeckre U XUMHYECKHE CBOWCTBA HUPOB: THAPOIHU3 B KUCIOW U
menoyHoi cpeae. OCOOEHHOCTH CBOWCTB KHUPOB, COAECPIKALIUX OCTATKH HEMPEACTbHBIX KUPHBIX
KUCHOT. JKupsl B ipupoe.

MpL1a KaK COJIHM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEEe ACHCTBHE.

OO6mass xapakrtepuctuka yrieBonoB. Kiaccuduxamus yriaeBogoB (MOHO-, au- H
nojucaxapuabl). MoHocaxapuipl: TIJIIOK03a, (PpyKTo3a, rajgakrosa, pubo3a, Ae30Kchpudo3a.
®u3nyecKkue cBOMCTBA U HaxoxkAeHue B npupoje. PotocunTe3. XMMUYECKHE CBOMCTBA TIFOKO3BI:
peaKuy ¢ y4acTUEM CIIUPTOBBIX U aJIbJAETUIHOM TPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEHHUE.
[IpumeHeHue riIoKo3bl, €€ 3HaUYCHUE B )KM3HEIEATENbHOCTH opranu3ma. /lucaxapuiel: caxaposa,
MajbTO3a M JIakTo3a. BoccraHaBiuBaromye ¥ HEBOCCTaHABIMBAONIKME aucaxapuabl. ['uaponus
mucaxapusioB. Haxoxzaenue B npupone u npumenenue. [lonncaxapuapl: Kpaxmal, TJIMKOTEH U
uemnono3a. CTpoeHHe MaKpoMOJIEKyJd Kpaxmaja, TIJIMKOreHa M LeJUIioio3bl. Pusndeckue
CBOMCTBa Kpaxmalia ¥ LIeJUII0JIO3bl. XUMUYECKUE CBOMCTBA KpaxMmaia: THApOJIN3, KaueCTBEHHAs
peakuusi ¢ uMoaoM. XHMHMYECKHE CBOMCTBA IIEJUIIOJIO3bI: THAPOJIN3, MOJydeHue 3¢(upon
1etos03bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIM MIEINK).

DKCclepUMEHTAIbHBIE METOJIbl U3yY€HHUs BEIIECTB M UX MPEBpALICHUI: PacTBOPUMOCTh
Pa3IMYHbIX COIUPTOB B BOJE, B3aMMOJEHCTBHE ITaHOJIA C HATPUEM, OKUCIIEHUE 3TUIIOBOTO CIIUpPTa
B albJIeTH] Ha pacKaji€HHOW MeIHOH NMPOBOJIOKE, OKUCIEHHWE 3TUJIOBOIO CHHUPTA JAUXPOMATOM
KaJus (BO3MOKHO MCIOJIb30BAaHUE BUJIEOMATEPHATIOB), KAUECTBEHHBIE pEaKMU Ha albJAETUabI (C
ruapokcuiom guammuHcepedbpa(l) u  ruapoxkcumom wmeau(Il)), peakuus raunepuHa C
ruapokcugaoM meau(ll), xumMudeckre cBOMCTBa pacTBOpa YKCYCHOUM KHCIIOTHI, B3aMMOJICHCTBUE
pacTBopa TIIOK03bI ¢ Tuapokcunom Menu(Il), B3auMoaeiicTBue Kkpaxmana ¢ HOJOM, pelieHUe
AKCIEPUMEHTAIbHBIX 33a7a4 1o TeMaM «CrupTthl U peHonby, «KapOboHoBbie KUCIOTHI. CIOXKHBIE
3(UpBI».

A30Tc011ep>Kaume OpraHu4eCKue COCAMHCHUS.

AMHUHBI — OpraHWYeCKWe TMPOU3BOJHBIE aMMuaka. Kraccupukamus  aMHHOB:
anudaTHISCKUe U apOMATUYECKUE; NTEPBUYHbIE, BTOPUYHBIC M TpeTUuuHbie. CTPOCHUE MOJIEKYII,
obmas dopMyiia, u3oMepus, HOMEHKIATypa U (puU3HUecKre CBONCTBA. XMMHYECKOE CBOMCTBA
anrupaTHIECKUX aMHHOB: OCHOBHBIC CBOMCTBA, AJIKWJIMPOBAHHE, B3aMMOJICHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOM KucJIOoTOH. Con aJIKMIaMMOHHS.

AnnimH — MpeACTAaBUTCIIb AMUHOB apOMAaTHYCCKOI'O psad. CTpOCHI/Ie anunuHa. B3anMmuoe
BJIMSIHHUC T'PYIIII aTOMOB B MOJICKYJIC aHUWJIMHA. OCO0EHHOCTH XHMHYECKHUX CBOMCTB aHMJIMHA.
KauecTBeHHBIE p€akuun Ha QaHWJIHH. Crioco0n1 MOJIYYCHUSI W IIPUMCHCHHC aJII/I(i)aTI/I‘ICCKI/IX
AMHHOB. HonyquHe aHWJINHAa U3 HI/ITpO6eH30J'Ia.

AMUHOKHCIIOTHI. HOMCHKJ'IaTypa " U30MCpHH. OT)ICJ'IBHBIG MNpeaACTaBUTEIIN O-aMHUHOKHUCIIOT:
TJIMIOWH, aJIaHWH. du3znyeckre CBOMCTBa aMUHOKHUCIOT. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KakK
aM(l)OTepHHX OpTraHNYCCKUX COCI[I/IHGHPlﬁ, peaKknus MOJIMKOHACHCAIUH, O6pa3OBaHI/Ie MENITUIHOMN
cBs3u. bruonornyeckoe 3HaYeHHE aMUHOKHUCTIOT. CHHTE3 U TUAPOJIN3 ICITUIOB.

benku kak nmpupoHble nonumepsl. [lepBuyHas, BTopuuHas U TPETHUHAs CTPYKTypa OEIIKOB.
XUMHUYECKHe CBOMCTBA OEITKOB: THAPOJIN3, JeHATypalts, KaUeCTBEHHbIC pEaKIIMU Ha OEIIKH.

3KCHepI/IMeHTaJ'ILHLIC MCTOJbl H3Y4YCHHA BCHICCTB W HUX HpeBpaH.IeHHfII pacTBOpPCHUC
OCIIKOB B BOZAC, ACHATYypal sl OCIKOB Ipu Harp€BaHW, OIBCTHBIC PCAKIIUU Ha 6CJ'IKI/I, peuicHue



SKCIIEPUMEHTANIbHBIX 337a4 10 TeMaM «A30TcoJepiKallllie OpPraHuYeCKue COCAUHEHUS» U
«Pacrio3HaBaHue OpraHM4YEeCKUX COECIUHEHUIN.

BBICOKOMOJ’IeKyJIﬂprIe COCIUHCHUSA.

OCHOBHbBIE MOHATUS XUMHUHU BBICOKOMOJIEKYISPHBIX COEIMHEHUH: MOHOMEp, IOJMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3allui, CPeaHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHUHTE3a BHICOKOMOJIEKYJIIPHBIX COETMHEHUI — NOJMMEpU3alIHs U IOJUKOH/IEHC AU

HOJH/IMepHI)Ie MaTcpHralibl. ITmacTmaccsr (HOJII/I3TI/IJI€H, MOJIMIIPONHJIICH, TIOJIMBUHUJIXJIOPU,
MOJIUCTUPOJ, TOTUMETHIMETAKPHUIIAT, TOJMKApOOHATHI, MOJMATUIICHTEpedTaIaT). Y THIU3AHS U
nepepaboTKa IaacTHKa.

DOnacToMephl: HaTypaJbHbIM  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, IIENK), NCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTeTHYeCKHE (KaIllpOH U JIaBCaH).

[Tonumeps! crienuaibHOTO Ha3HAUYEHUS (Te(IIOH, KeBIIap, IEKTPOIPOBOASIIINE TOIUMEDPHI,
OuopasnaraeMble MOJIUMEPHI).

DKCHepUMEHTATBHBIE METOBl M3YUCHUsSI BEIIECTB M UX MPEBPANIEHUN: 03HAKOMJICHUE C
oOpa3uaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, Kay4dyyKoB, peIIeHue
SKCIIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «Pacro3HaBaHue M1acCTMAacCc U BOJIOKOHY.

Pacuérhrie 3amaun.

Haxosxnenne MoekyIsipHOH (popMysIbl OPraHHYECKOTO COSANHEHHSI TI0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHWE MOJICKYJSPHON (HOpMYIbl OpPraHHYECKOTO
COCIMHEHHUS 110 Macce (00bEMY) IPOYKTOB CrOPaHMsI, IO KOJIMYECTBY BelecTBa (Macce, 00bEMY)
MPOJYKTOB pEAKIMH W/WIM HWCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (HOPMYIIBI
OpPraHUYeCcKOTO BEIIECTBA HA OCHOBE €ro XWMHUYECKUX CBOWCTB WJIM CHOCOOOB TOJYydYCHUS,
OTIpE/IeIICHUE JIOJIU BBIXO/1a TIPOIYKTA PEAKIIUU OT TEOPETUUYECKH BO3MOYKHOTO.

Me)I(Hpe,Z[MeTHLIC CBA3U.

Peanuzanus MCKITPCAMCTHBIX cBs3el IIpyu U3Yy4YCHUU OpFaHquCKOﬁ xumuHd B 10 knacce
OCYIICCTBJIAACTCA YCPE3 HCIIOJIB30BAHUC KaK O6I.I.[I/IX €CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H
HOHHTHﬁ, NPUHATBHIX B OTACIBHBIX MPEAMETAX €CTCCTBCHHO-HAYYHOT'O LIUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC TIOHATHUA: ABJICHHUC, Hay‘lHBIﬁ q)aKT, rumnoTesa, Teopus,
3aKOH, aHaJIn3, CHHTC3, KJ'IaCCI/I(l)I/IKaLII/ISI, Ha6J'IIO,I[CHI/Ie, HU3MCPCHUC, DKCICPUMCHT, MOJCIIb,
MOJCIUPOBAHUC.

dusuka: Marepusd, aToM, OJSJICKTPOH, IPOTOH, HeﬁTpOH, MOIJICKYJIA, BHGPFCTI/I‘ICCKI/II\/’I
YPOBCHb, BEIICCTBO, TECJIO, O6’béM, arperaTHoe COCTOAHHC BCIHICCTBA, (1)I/I3I/IIIGCKI/I€ BCJIIMYHHBI,
CANHUIBI U3SMEPCHUA, CKOPOCTh, SHCPI'ud, Macca.

buosorus: xierka, opraHusM, 3Kocuctema, ouocdepa, MeTaboInu3M, HACIEICTBEHHOCTb,
aBTOTPOGHBIA M TeTepoTpO(HBIM THUN NUTaHUsA, OpokeHue, (POTOCHHTE3, AbIXaHHE, OCNKH,
YTJIEBO/bI, XKUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.



I'eorpacgus: nosaes3Hble HCKOMAaeMble, TOILUINBO.

TexHonorus: MUIICBBIC MMPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O MMUTAHUA, MOIOIIUC CPCACTBA,
MaTepurajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

[UNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLBI [10 XUMHUU HA
YIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBECTCTBHUMU C CHCTCMHO-ACATCIBbHOCTHBIM IIOAXOOIOM B CprKType JIMYHOCTHBLIX
pe3yabTaTOB OCBOCHUS ITpeIMeTa « XUMHES» Ha YPOBHE CPETHETO 00IIEro 00pa30BaHuUs BBIJICIICHBI
CIICIYIONIAE COCTABJIAIONIAE: OCO3HAHHE OOYYAIOIIMMHCS  POCCHHCKOW  TpaKIaHCKOM
WJCHTHYHOCTH, TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEICIICHHUIO;
Hagu4ue MOTHBAIlMM K  OOy4eHWI0; TOTOBHOCTh M  CHOCOOHOCTh  OOYYaromIuxcs
pYKOBOJICTBOBaTI)CSI HpI/IHSITBIMI/I B O6H.[€CTBG HpaBI/IJ'IaMI/I n HOpMaMI/I MHNOBCIACHHUA, HAJIHN4YUC
HpaBOCO?;HaHI/IH, BKOHOFquCKOﬁ KYJ'H)TypI)I; CHOCO6HOCTI) CTaBUTH LICIIN U CTpOI/ITI) JKN3HCHHBIC
[IJIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHsD OTpa)kaloT cPOPMUPOBAHHOCTD
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN NEesTebHOCTH 00yJaroxcs B Mpolecce peaan3auuu
00pa30BaTeNbHON 1€ TEIbHOCTH.

JIM4HOCTHBIE pE3yAbTaThl OCBOCHUS MpeAMeTa «XUMHUSD OTPaKaloT cCHOPMUPOBAHHOCTh
OTIbITa MMO3HABATEIBHON U MPAKTHUYECKOHN NESTeIbHOCTH 00yUarouuxcs B Ipolecce peaau3alunn
00pa30BaTeNIbHOM 1eATEIHbHOCTH, B TOM YHCJIE€ B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

OCO3HaHUA O6y‘IaIOHlI/IMI/IC$I CBONX KOHCTUTYIIMOHHBIX IIpaB U O6ﬂ3aHHOCTeﬁ, YBAXKCHUSA K
3aKOHY U NTPaBONIOPAAKY,

OpeaACTaBJICHHUA O COLHUAJIBHBIX HOPpMAX H IIpaBHJIaX MCKIMYHOCTHBIX OTHOIIICHUM B
KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIbBHOCTU IIPU CO3AaHUUN y‘IeGHHX IMPOCKTOB,
peUICHUH y‘{e6HLIX " NTO3HABATCJIbHBIX 3a/1a4, BBINIOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MNPpUHUMATb MOTHBBI, HAMCPCHHU, JIOTUKY U apTYMCHTBI APYTIUX
IIpH aHAJIM3€C Pa3JIMYHBIX BUIOB yqeGHoﬁ ACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTIUTAHHUS:

LIEHHOCTHOTO OTHOILIEHHUSI K HMCTOPHUYECKOMY M HAydYHOMY HAcCJIeIMI0 OTEUYEeCTBEHHOU
XUMUH;



YBAXKCHHA K IPOLECCY TBOPYUECTBA B obOactu TCOPHUU U HNPAKTHYCCKOTO IMPHUIIOKCHUA
XMMHUHU, OCO3HAHUA TOI'O, YTO JAHHBIC HAYKM €CTb PE3YJIbTAaT JJIIHUTCIbHBIX Ha6JIIOIIeHI/II>'I,
KPOIIOTIIMBBIX SKCIICPUMCHTAJIBHBIX ITIOUCKOB, TIOCTOSAHHOI'O TPYyda y‘IéHbIX H IIPAKTUKOB;

HHTEpeca M I03HABaTEIbHbIX MOTHUBOB B IIOJYYCHHH H MOCIECAYIOLIEM aHaIu3e
MHGOPMAIINY O IEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XHUMHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MMOBEICHNUS,

CIIOCOOHOCTHU OIICHUBATHL CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMHU ABJIICHHUAMU, U IPUHUMATDH
OCO3HAHHBIC PCHICHW S, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 HECHHOCTU,

TOTOBHOCTH OIICHHMBATh CBOE MOBECACHHUEC H TIOCTYIIKHM CBOHX TOBapI/IHIGfI C HOSI/IHI/Iﬁ
HPAaBCTBCHHBIX U IIPAaBOBBIX HOPM H C y‘IéTOM OCO3HaHUA HOCJ'IGI[CTBI/Iﬁ IMMOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbI:

MMOHMMAaHMs TIEHHOCTEH 3M0pOBOTO M Oe3omacHoro obpasza >KH3HU, HEO0OXOJAMMOCTH
OTBCTCTBCHHOT'O OTHOIIICHHA K CO6CTBeHHOMy Q)HSHHGCKOMY nu HCI/IXI/I‘-IGCKOMy SHOpOBBIO;

coOo/IeHNsT TpaBWI OE30IMMacCHOTO OOpallleHus C BEIIeCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HHU, B TPYIOBO# JICATCIIBHOCTH;

MMOHMMAaHMsI TICHHOCTH TPaBWJI WHIWBHAYAIBHOTO M KOJUIGKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3I0POBBIO M )KH3HU JTIOJICH;

OCO3HAHHUS TIOCIEICTBUN M HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHHs alIKOroJs,
HApPKOTHUKOB, KYPEHUS);

5) Tpy10BOro BOCIIMTAHUS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘le6H0'HCCHCI[OBaTeHBCKOﬁ JCATCIIBHOCTH,
O6H_I€CTBCHHO HOHCSHOﬁ, TBOpquKOﬁ " IpYyIrux BUuJaax ACATCIbHOCTHU,

YCTAHOBKM Ha A4aKTUBHOC Y4YaCTHC B PCIICHUU MPAKTUYCCKHUX 3aJaqd COHH&HBHOﬁ
HaIIpaBJICHHOCTHU (B paMKax CBOCT'O Kiiacca, H_IKOJ'ILI);

HHTEpCCa K MPAKTUYCCKOMY H3YUCHUIO npo@eccnﬁ Pa3JIMIHOIro poJida, B TOM YHMUCIIC HaA
OCHOBC ITPUMCHCHUA IMTPCIMCTHBIX 3HAHHH 110 XHUMHU,

YBaXKEHHsI K TPYAY, JIOAAM TPyJla U pe3yibTaTaM TPYAOBOIl IeATeIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY UH/IMBUAYaIbHON TpaeKTOpUU 00pa3zoBaHus, Oyaymien

npogeccuu 1 peaau3aluy cOOCTBEHHBIX )KM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIocOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) IKOJIOrHYeCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11eJIECO00PA3HOT0 OTHOIICHHUS K MPUPOJE KaK UCTOUHUKY CYIIIECTBOBAHHS
’KM3HH Ha 3eMII¢;



IIOHMMaHHuA I‘JIO6EUIBHOI‘ 0 XapakTCpa 3KOJIOTHYCCKHUX HpOGJIeM, BJIIMAHHUA 3KOHOMMHYCCKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATILHOW CPEIBI;

OCO3HaHUusA HCO6XOIII/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/DKGHI/Iﬁ XUMHUHU [JJI pCHICHUA BOIIPOCOB
palluOHAJIBHOT'O NPHUPOAOIIOJIb30BAHUA,

AKTUBHOTO HENPHUATHUS JIECHCTBHUM, NPUHOCAIIMX BPEN OKPYXKAIOLIEH IPUPOIHON Cpene,
YMEHHSI IPOrHO3UPOBAaTh HEOIArONPUSATHBIE KOJIOTMUECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JNEUCTBUN M ITPEAOTBPALATh UX;

HaJu4usl PA3BUTOIO DSKOJIOTMYECKOIO MBIIIEHUS, DKOJIOIMYECKON KYJBTYpPBI, OIIbITa
NEATENBHOCTH  JKOJIOTMYECKOM  HANpPaBJICHHOCTH, YMEHHs PYKOBOJACTBOBAaTbCI HUMHU B
MI03HABATEIbHON, KOMMYHUKAaTUBHOMN U COLIMAIBHON MPAKTHKE, CHOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJEOJOTHH XeMopoOuu;

7) HEHHOCTU HAYYHOI'O ITO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKd U
0OLIECTBEHHON PAKTUKH;

MOHUMaHMs crnenuuKd XHMHUM KaK HayKH, OCO3HaHHUA €€ poJii B (OPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIJIEHHS], CO3/IaHUHU 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKPY>KaIOLIEM
MHpE KAaK O €IWHCTBE NPUPOJBI M YEJIOBEKAa, B MO3HAHWUU IPHUPOJHBIX 3aKOHOMEPHOCTEH M
peleHny MpodIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHU IS COBPEMCHHOW IMBUJIM3AlMM: B €&
T'YMaHUCTHYECKON HAIPaBJIEHHOCTH W Ba)XHOW POJIM B CO3JIaHWM HOBOW 0a3bl MaTrepuaabHOM
KYyJbTYpHbI, B PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPhEBOM,
SHEPTreTUYECKOM, THUIIEBOM M OSKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
00ecIeueHnH yCI0BUM YCIICITHOTO TPYAa U DKOJIOTHYECKHA KOM(OPTHOH JKU3HU KaXIAOTO YiIeHA
00I1IeCTBA;

eCTeCTBeHHO-HaquOﬁ T'paMOTHOCTHU: TIIOHHMMaHHA CYHIHOCTH MCTOAOB IIO3HAHWUA,
HCII0JIB3YEMBIX B €CTCCTBCHHBIX HAayKaxX, CIIOCOOHOCTH MCITIOJIb30BaTh IMOJIy4a€MbIC 3HAHUA IJId
aHaIM3a U OOBSCHEHHMS SIBJICHUH OKpyXaromero Myupa U IpOUCXOOAIIUX B HEM HSMCHCHHﬁ,
YMCHHA ACIIATh 000CHOBAHHbBIE 3aK/IIOYEHHUS HA OCHOBE HAaYYHBIX (1)8.KTOB H UMCIOIIIUXCA JaHHBIX
C LCJIBIO IMOJIYUCHUSA JOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIB30BaTh XUMHUUYECKHE 3HAHMS IJI1 PCHICHHA HpO6J'I€M
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

HUHTEpPCCA K IIO3HAHUIO, HCCJIEeIOBATEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHHIO U caMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUH 1O XHMHH B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPeOHOCTAMHU;

HHTepeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHbIX chepax mpodheccuoHaIbHON 1A TeTbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI



MeranpeaMeTHble pe3yibTaTbl OCBOCHMS MPOIPaMMbI 10 XMMHMM Ha YPOBHE CPEIHErO
o0m1ero o0pa3oBaHus BKIIIOYAIOT:

3HaYMMbIe s (DOPMHUPOBAHMUS MHPOBO33PEHHS OOYUYAIOMIMXCS MEKIUCUUTUIMHAPHBIC
(Mex)npeaMeTHbIC) 00IeHaAYYHbIC TTOHSTHUS, OTPAKAIONIUE IETOCTHOCTh HAYYHON KapTHHBI MUpPa
U crenu@uKy METOI0B MMO3HAHMUS, UCTIONIb3YeMbIX B €CTECTBEHHBIX HAayKax (MaTepwus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTeMa, HAyYHBIH (aKT, MPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, T€OpUs, UCCIIEI0BaHKE, HAOIIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yYHHUBEpCaJbHble  yueOHble  JelcTBHUA  (IIO3HABaTENbHBIE, KOMMYHUKATHBHBIE,
perynaTtuBHble), obOecrneunBaroue ¢GopMupoBaHue (YHKIHMOHAIBHOM TIpaMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMH 00Yy4arolInXxcs;

CIIOCOOHOCTh ~ OOyyaroluxcs  MCIOJb30BaTh  OCBOEHHBIE  MEXIUCIMILIMHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘I€6HI>I€ I[CI\/'ICTBI/ISI B IIO3HABATEIILHOU W
COIIMAIBHON MPAKTHKE.

MeranpeaMeTHBIE PE3YNIBTaThl OTPAKAIOT OBJAJCHHE YHUBEPCATHHBIMU YYCOHBIMH
MO3HABATENIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU ACHCTBUSMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
1) 6a3oBbIe JOrHYeCKHe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYNIHUpPOBaTh M aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCAC/IATh LCIIU ACATCIBHOCTH, 3aJaBas IapaMCTPbl W KPUTECPHU HUX OOCTHIKCHUA,
COOTHOCHTDB PE3YIbTAThI ACATCIbHOCTH C IIOCTABJICHHBIMU LCISAMU;

HCII0JIB30BaTh IIpU OCBOCHHUH 3HAHUMN HpI/IéMBI JJOTHYECKOI'0 MBIIJICHUA: BBIACIATH
XapPaKTCPHLIC IIPU3HAKH MOHATHH U YCTaHABJIIMBATh HUX B3aUMOCBA3b, HCIIOJIb30BaATb
COOTBCTCTBYIOIIHNC INIOHATHUA UIA 00BICHEHHUS OTACJIBHBIX q)aKTOB nu ﬂBHeHHﬁ;

BLI6I/IpaTB OCHOBAHMHA U KPUTCPHUU TJIA KJ'IaCCI/I(bI/IKaI_II/II/I BCIICCTB U XUMHUNYCCKUX peaKHHﬁ;
YCTaHAaBJIMBATb NPUYINHHO-CJICACTBCHHBIC CBA3U MCKAY U3YyUACMbIMU ABJICHUSIMU,

CTPOUTD JIOTUYCCKHUEC PACCYKIACHUA (I/IHJIYKTI/IBHLIC, ACAYKTHBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMCPHOCTH U MPOTHUBOPCUUA B paCCMATPHUBACMBIX SBJICHUAX, CI)OpMYJ'IPIpOBaTB BBIBOJbBI U
3aKJIIIOUYCHHUA

IIPUMEHATH B MpoIlecce MO3HAHMS UCIOJIb3yeMble B XUMUU CHMBOJINYECKHUE (3HAKOBBIC)
MO/JIeNH, TPeoOpa30BhIBATH MOJIEIbHBIE PEACTABICHUS — XMMUYECKHI 3HAaK (CUMBOJI) SJIEMEHTA,
XUMUYecKass QopMyla, ypaBHEHHE XWMHUYECKOHW peakuuu — TMpH peleHuN y4eOHBIX
M03HABATEIbHBIX U MPAKTUYECKUX 33J1a4, IPUMEHATh Ha3BaHHbIE MOJEIbHbIC TPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUYECKUX PEaKIIHii.



2) 0a3oBbIe HCCIEI0BATEIbCKHE IeHCTBHS:
BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO [MO3HAHMS BEIIECTB U XUMUUECKUX PEAKIUH;

dbopMmynupoBaTh IEMM W 3a7add  WCCIICOBAHMS, WCIOIb30BaTh IMOCTABICHHBIE |
CaMOCTOSITEIIBHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GOpMHUPOBAHUS TUIIOTE3BI TIO MTPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXKIICHHIA,

BJIAJICT HaBBbIKaMH CaMOCTOSATCIBHOIO INUIAHUPOBAHUA W MPOBCACHUA YUCHHUYCCKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IIPOIECCa, CAMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3yibTar, (OPMYIMPOBaTh OOOOIIEHHS W BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTUET O TPOICIaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUYECKONW MCCIEA0BATENbCKOM W TNPOEKTHOW JAeATeIbHOCTH,
MPOSIBJIATh CIIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO0B ITO3HAHUS.

3) padora ¢ unpopmaIueii:

OpUEHTHPOBAThCA B PA3JIMYHBIX HCTOYHMKAX HHPoOpManuu (Hay4yHO-TIOMYJIsipHas
JWTEpaTypa XHMHYECKOTO COJEP)KaHMs, CIPaBOYHBIE IMOCOoOMs, pecypchl HMHTepHeTa),
AHAJIM3UPOBATH I/IH(i)OpMaHI/IIO PA3IIMYHBIX BUAOB U q)OpM NpeaAcCTaBJICHUA, KPUTHYCCKHU OLICHUBATDH

e€ TOCTOBEPHOCTh M HEMPOTUBOPEYUBOCTb;

dhopMyaUpOBaTh 3ampOChl UM TPUMEHSATH Pa3IMYHBIE METOJABl TMPH TOUCKE W OTOOpE
nH(popManuu, He0OXOAMMOM JIJIs1 BBITIOJHEHUS YI€OHBIX 3a7a4 ONPeAeIEHHOTO THIIA;

MPUOOpPETaTh OMBIT MCIOJIb30BaHUS WH(DOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTUMANBbHYI0 (popMy mpencTaBieHus WHGOpMAIHU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJUIIBI, PUCYHKU U JIPYTHUE);

WCIIOJIb30BaTh HAy4YHBIM S3bIK B KauecTBE CpEICTBAa IMpH paboTe ¢ XUMHYECKOH
uHdopmaluen: TPUMEHATh MEXMpeaMeTHbIe ((U3HuecKkrue U MaTeMaTU4YeCcKUe) 3HaKu W
CUMBOJIBI, (popMyIibl, aOOpeBUATYpPBI, HOMEHKIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CHMBOJHUMYCCKUEC CPCACTBA HATI'TIAJAHOCTH.

KomMyHuKaTHBHBIE YHHBepcaJlbHbIe YieOHbIe AeiicCTBUS:



3aJ1aBaTh BOTIPOCHI IO CYIIECTBY 00CYK/IaeMOI TEMBI B X01€ TUAJIOTA U/WUITH JTUCKYCCHUH,
BBICKa3bIBaTh UJCH, q)OpMYHI/IpOBaTb CBOHU MPCAJIOKCHUSA OTHOCHUTCIIBHO BBIITIOJIHCHH A
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATH C Hpe3eHTaHI/Ieﬁ PE3YyIbTATOB MM03HAaBaTEIILHOM ACATCIIBHOCTU, IMOJIYYCHHBIX
CaMOCTOATCIIbBHO HWJIM COBMCECTHO CO CBCPCTHHKAMHM TIIPpHW  BBIIIOJJHCHHUHM XHUMHYCCKOI'O
AKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIECIOBAHUIO CBOWCTB H3Yy4YaeMbIX BEIIECTB,
peayim3anu y9eOHOTO TPOEKTa, W (OPMYTUPOBATH BBIBOJIBI IO pPE3yJIbTaTaM IMPOBEIEHHBIX
UCCIIEI0OBAaHUH MyTEM COIJIaCOBaHMS MO3ULIMHI B X0/1€ OOCYXIEHUSI U 0OMEHA MHEHUSIMHU.

PerJIHTI/IBHbIe YHUBEPCAJIbHBIE y‘{eﬁﬂble aeicTBUs:

CaMOCTOSITEJIBHO TUIAHUPOBATh M OCYIISCTBIIATH CBOIO TMO3HABATCIBHYIO JICATEIBHOCTb,
ompenenss €€ e W 3a/Ja4d, KOHTPOJIHPOBATH M TI0 Mepe HEOOXOTUMOCTH KOPPEKTHPOBAThH
npeaiaraeMblii anropuT™M JeMCTBUI MPH BBIOJHEHUH Y4€OHBIX M MCCIEI0BAaTENbCKUX 3aJ1ad,
BBIOMpaTh Hanbosee A3(h(PEeKTUBHBIN CIOCOO MX PEIICHUs ¢ YIETOM MOTYYCHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIICCTBJIATE CAMOKOHTPOJIb ACATCIBbHOCTH HAa OCHOBE CaMOaHalIn3a U CAaMOOLCHKH.

INPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOTPaMMBbl [0 XMMHM Ha YriyOJIEHHOM YpOBHE Ha
YpOBHE cpeiHero ooiero oOpa3oBaHHs BKIIOYAIOT crienuduyeckue A yueOHOro npeaMera
«XUMHS» HAy4dHbIE 3HAHUS, YMEHHSI U CIOCOOBI JIEHCTBUN IO OCBOCHHIO, UHTEPIPETALUU U
peoOpa30BaHMI0 3HAHUH, BHUJIbI IEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHMA B Pa3NMYHBIX Y4YEOHBIX CUTYyallMsIX, a TaKKe B peajbHbIX >KU3HEHHBIX CUTYaIUX,
CBSI3aHHBIX C XUMHUEH. B mporpaMMe no XuMuu npeaMeTHbIe Pe3yIbTaThl IPEACTABICHBI M0 I01aM
W3YYCHHUS.

10 KJIACC
HpeﬂMeTHLIe PE3YJIbTaThl OCBOCHUA KypCa ((OpFaHI/I‘leCKaH XUMHUsD» OTPaAKAKOT:

c(OPMHUPOBAHHOCTH MPEACTABICHUIN: O MECTE U 3HAUEHUHU OPraHUYeCKO XUMHUH B CUCTEME
€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYeHUH YCTOMUMBOTO Pa3BUTH YEIOBEUECTBA B PEILICHUH
po6ieM 3KOJOTMYECKOH, SIHEPreTHUECKONW U MUILEBOW 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3/IaHMHM HOBBIX MaTe€pPHajOB, HOBBIX MCTOYHHMKOB JHEPrUH, B 00ECIEUYEHUH PAIMOHAIBHOTO
IIPUPOJIOTIOIIE30BAHUSA, B (POPMUPOBAHUN MUPOBO33PEHHSI U OOIIEH KyIbTYpPhI YEIOBEKA, a TAKXKe
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO U IPUPOIHOI cpee;



BJIQJICHUE CHUCTEMOM XHMMHYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHSATHS — XUMUYECKHI 3JIEMEHT, aTOM, SIPO U 3JIEKTPOHHAast 000JI04Ka aToma, S-, P-, d-aToMHbIE
opbuTanu, OCHOBHOE M BO3OYKIEHHOE COCTOSHUS aToMa, THOpPHIM3aIUs aTOMHBIX OpOHUTaJIei,
UOH, MOJIEKYyJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTb, CTENEHb OKUCIEHMS, XUMHUYECKasl
CBSI3b, MOJIb, MOJISIPHAsI MAacCa, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, GyHKINOHATbHAS TpyIIa,
pamukain, CTpyKTypHble (opMyibl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJIETHBIC), H30MEpHUs
CTPYKTYpHasi ¥ IPOCTPAHCTBEHHAs (F€OMETpHUYEcKas, ONTHYECKas), H30MEpPbI, TOMOJOIrNYECKHUM
psil, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U a30TCOAEPKAIIME OPraHUYECKHE COECIAUHEHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHbI
(nepuonnueckuii 3akon JI. . MenneneeBa, Teopusi CTpOEHHs] OpraHMYecKuX BemecTB A. M.
BbytiepoBa, 3aK0H cOXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS U IIPEBPAILEHUS SHEPTUU TIPU
XMUMHMUYECKUX PEeaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHH S3bIK XUMHUH, MHUPOBO33PEHUECKUE
3HAHMUS, JIeXKAllUe B OCHOBE MOHMMAHUS MPUUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBJICHMII;
MIPEJICTAaBICHUS] O MEXaHU3MAaX XMUMMUYECKUX PEaKIUil, TEpPMOJANHAMUYECKUX M KHHETUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUsI, O B3aMMHOM BIIMSIHUM aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX
(MHAYKTUBHBIN 1 Me30MepHbIN 3ddexTsl, opuenTanTsl [ u Il pona); pakronornueckue ceeeHu s
O CBOMCTBaX, COCTaBe, MOJIYYEHUH U OE30MAaCHOM HCIIOJIb30BAHUM BAXHEHIINX OpPraHMYeCKHUX
BEIIECTB B OBITY M MPAKTUYECKON MAEATEIbHOCTH YeNloBeKa, OOIIMX HAay4YHBIX HPHUHIIMIIAX
XMMHUYECKOTO IIPOU3BOICTBA (Ha MpUMeEpE MPOU3BOJICTBA METaHOa, IepepaboTKu HEDTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISIBJIATh XapaKTepHbIe MPU3HAKYU MOHATUH, yCTaHABINBATh
WX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIINE ITOHATUS IIPU OMTMCAaHUM COCTaBa, CTPOEHUS U
CBOWCTB OPraHUYECKUX COCANHEHUM;

c(hOpMUPOBAHHOCTb YMEHUI:

WCTIOJH30BaTh XUMUYECKYIO0 CHMBOJIMKY JJISl COCTABJICHHS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIMIEHHBIX M CKEIETHBIX) (OPMYJI OPraHMYECKUX BEIIECTB;

COCTaBJIATh YPAaBHCHUA XUMHUYCCKHUX peaKHI/Iﬁ H paCKpbIBaTh UX CYIIHOCTb: OKUCJIMTCIIBHO-
BOCCTAaHOBUTCIBHBIX pCaKHI/Iﬁ MOCPEACTBOM COCTABJICHHUSA JJICKTPOHHOI'O OajaHca 3THX pCaKHHﬁ,
peaKHI/Iﬁ HOHHOTO 0OMeHa HYTGM COCTaBJICHHUS HUX ITOJIHBIX U COKpaH_IéHHBIX HMOHHBIX ypaBHeHHﬁ;

HU3roTaBJIMBaTb MOJACIM MOJICKYJI OpPraHUMYCCKUX BEIICCTB A HWIUIIOCTPpAlUM HX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHU A,

c(hOpMUPOBAHHOCTh YMEHHI: yCTaHABINBATH MPUHAIIICKHOCTh U3YUYECHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K OTMPEEIEHHOMY KIIacCy/TpyIe COeAMHEHUN, 1aBaTh UM
Ha3BaHus Mo cuctematndeckoit HomeHnkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS
JUIS OTAEIBHBIX MPEACTaBUTENECH OpraHnYecKuX BEeIECTB (ITUJICH, alleTHIICH, TOIYOJI, TIUIEpHUH,
ATHJICHTJIUKOJIb, PeHO, PopMallbETU]I, alleTalbAeT U1, alleTOH, MypaBbHUHAs KHCIOTa, YKCYCHAs
KHCJIOTa, CTEapuHOBAas, OJICMHOBAs, MaJbMUTHUHOBAs KHUCJIOTHI, TJIMLHUH, aJaHWH, MajbTO3a,
bpyKTO3a, aHWINH, TUBUHUI, U30TIPEH, XJIOPOTIPEH, CTUPOJ U ApYTrHe);

C(I)OpMI/IpOBaHHOCTB YMCEHHUA OIPCACIIAATE BHI XUMHYECKOM CBS3U B OpraHn4YeCKUux
COCAUMHCHUAX (KOBaJ'IeHTHaH 1 NOHHAA CBA3b, G- U TT-CBA3b, BOAOPOAHAA CBH3B);

chOPMHUPOBAHHOCTh YMEHHsI MPUMEHSTHh MOJOXKEHUS TEOPUH CTPOCHHUSI OPraHHMUYECKUX
BemecTB A. M. ByriepoBa [uisi 0ObSCHEHHs 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS;



cOPMHUPOBAHHOCTh YMEHHI XapaKTEpPH30BaTh COCTaB, CTpOeHUE, (Qu3mdeckue u
XUMHUUYECKUE CBOMCTBA TUIIMYHBIX MIPEACTABUTEIIEH PA3JIMUYHBIX KJIACCOB OPraHUYECKUX BEUIECTB:
QJIKAHOB, LMKJIOAIKAHOB, AJIKCHOB, AJIKaJMECHOB, AJKWMHOB, apOMATUYECKHUX YIJIEBOJIOPOJIOB,
CIIUPTOB, AIBJCTHI0B, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX M CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOCIMHEHUH 1 AMUHOB, aMHUHOKHCIIOT, OEITKOB, YIIIEBOJOB (MOHO-, JIM- U MOJIMCAXapPHUIOB),
WUTIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXKIAY HHUMH YPAaBHEHUSIMH COOTBETCTBYIOLIHMX
XUMUYECKUX PEAKIIUN C UCIIOIB30BAHUEM CTPYKTYPHBIX (POpPMYII;

c(OPMHUPOBAHHOCTh YMEHHUSI TONATBEPXkJaTh HAa KOHKPETHBIX MpPHUMEpax XapakTep
3aBUCHUMOCTU PEAaKLIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEIMHEHUN OT KpPaTHOCTU M THUIIA
KOBAJICHTHOM CBSI3M (G- U T-CBSA3H), B3AUMHOTO BJIMSIHHSI aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTEepU30BaTh MCTOYHHUKH YIJIEBOJOPOJHOTO ChIPbs
(HedTb, MpUPOIHBIA Ta3, yroJib), CrocoObl €ro mnepepadOTKU U MPAKTHUECKOe NPUMEHEHHE
MIPOJIyKTOB NEepepadOTKY;

c(OpPMUPOBAHHOCTh BJIQJICHUSI CHCTEMOM 3HAHMH O €CTECTBEHHO-HAyYHBIX METO0/ax
MO3HAaHUS — HAONIOAEHUH, W3MEPEHUH, MOJIEIUPOBAHUH, DSKCIEPUMEHTE (pealbHOM |
MBICJIEGHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh  YMEHHUSI TNPUMEHATh OCHOBHBIE  OMEpaIlll  MBICIUTEIHLHOU
NEeSTebHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEeMAaTH3alluio, BbISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€U — ISl U3YYEHUSI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIINI;

C(l)OpMI/IpOBaHHOCTI) YMeHHfll BBISBIIATH B3aNMOCBSA3h XUMHWYCCKIX 3HAHUHU C MIOHATHIMA U
ONpEACTABICHUAMU JOPYIUX CCTCCTBCHHO-HAYYHbBIX MNPECAMETOB  JJIA 0oJiee  0CO3HAHHOIO
IMOHUMAaHUA CYHIHOCTU MaTCpHUAJIbHOIO €AMHCTBA MHpPA, HUCIIOJIB30BaTb CUCTCMHBIC 3HAHUA I10
OpraHH‘IeCKOfI XUMHHU OJIA 0O0BICHEHHUS U IIPOTrHO3UPOBAHHUA HBHGHHﬁ, HMCIOIHNX €CTECCTBCHHO -

Hay4YHYIO MPUPOLLY;

chOpMUPOBAHHOCTh YMEHUN: NPOBOAUTH pPacy€Thl IO XUMHUYECKUM dopMyaaM U
YpaBHEHUSAM XHMHUYECKUX PEaKIMH C UCHOJb30BaHUEM (PHU3MUECKUX BEIMYMUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XUMHUUYECKOH (OPMYINbI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKUX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

C(bOpMI/IpOBaHHOCTB YMeHHﬁZ IMPOrHO3UpPOBaTh, AHAJIM3UPOBATL U OLICHHBATL C MO3UILIUHI
9KOJIOTHYECKOH 0€30I1acHOCTH IIOCIICACTBHA OBITOBOH H HpOHBBOI{CTBGHHOﬁ JACATCIIBHOCTH
YCJIIOBCKaA, CBSI3aHHOM C nepepa60TK0171 BCIICCTB, HCIOJIB30BATh IIOJYUYCHHBIC 3HAHUA I
INPUHATHUA T'PAMOTHBIX peH_IeHI/Iﬁ HpO6HCM B CUTyalluAX, CBA3AHHBIX C XHMHeﬁ;

C(OPMHUPOBAHHOCTh YMEHMH: CaMOCTOSATENBHO IUIAHUPOBAaTh W TMPOBOAUTH XUMHUYECKHIM
HKCMEPUMEHT (IIOJIy4YEeHUE U U3yuyeHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUeCTBEHHbIE PEaKIH
YIJI€BOIOPOJOB Pa3IMUHBIX KJIACCOB U KUCIOPOJICOAEPKALIUX OPraHUUECKUX BEIIECTB, PEILICHUE
HKCIEPUMEHTANIBHBIX 3a/1a4 110 PACIO3HABAHUIO OPraHUYECKUX BELIECTB) C COOMIOAEHUEM MTPABUIT
6e30macHOro oOpaleHHs C BELeCTBAMU M J1JAOOpaTOPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb  UCCIENOBAaHMs, TNPEACTaBIsATh B pa3IUyHOM (opMme pe3ynbTaThl HKCIEPUMEHTA,
aHAJIN3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTb YMEHHIA:



coOoaTh MpaBHUiIa SKOJIOTUYECKU I1eTIeCOO0OPa3HOTO IMOBENEHHUS B OBITY M TPYIOBOU
JEATENbHOCTH B LEISIX COXPAHEHHUS CBOETO 3JI0POBbS, OKPYKAIOLICH MPUPOTHON Cpensl U
JNOCTHKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOrO JEHUCTBUS HA KUBBIE OPraHU3MBbI OINPEIEIEHHBIX
OPraHM4YeCKHUX BEIIECTB, MOHUMAas cMbIC nokasareis 11/1K;

AHAJIIM3UPOBATH IICJICCOO6pa3HOCTI> IMPUMCHCHU A OpPraHn4eCKux BCIICCTB B
IMPOMBIIIJIICHHOCTHU U B 6I>ITy C TOYKHU 3PpCHUA COOTHOLICHUA PUCK-II0JIb3a,

c(OPMHUPOBAHHOCTh YMCHHI: OCYIICCTBIIATH IICICHAIIPABICHHBIA IMOUCK XUMUYECKOM
nH(popMalliyd B pa3jMYHbIX MCTOYHHMKAX (HayyHas M y4yeOHO-Hay4yHas JIMTEparypa, CpPeacTBa
MaccoBoil uH(popmauuu, MHTepHeT M apyrue), KpUTUYECKH aHATIU3UpPOBAaTh XUMHYECKYIO
nH(popMaluio, nepepadaTsiBaTh €€ U MCIOJIH30BaTh B COOTBETCTBUU C TOCTABJICHHOW y4eOHOMU
3a/1auei.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue
n/ pa3aeyioB U TeM B K 1} (pponbic)
cer HTPOJILH KTHYECK
OHTPOI pa ¢ o0pa3oBaTesibH
n NporpamMmbl 0 ble padoThI ue padoThbl

ble pecypchl

Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHUHU
[Ipenmer
OPraHu4ecKou
xumui. Teopust
1.1 CTpPOEHUS 8
OpPraHUYECKUX
coequHeHu A. M.
byrneposa

Uroro no pazneny 8

Pa3nen 2. YriaeBoaopoabl
IIpenensHbIe
YIJI€BOJIOPOIBI —
aJIKaHbI,
IIUKI0AJIKAHEI

2.1

Henpenenbusie
YTII€BOOPOIBL:
AJIKEHBI, AJIKAJIUCHBI,
AJIKUHBI

2.2 14 1

ApomMarndeckue
2.3 YTII€BOJIOPO/IBI 8
(apensr)
[Ipuponusie
HUCTOYHUKH
2.4 4
YIJIE€BOJIOPOJOB U UX
nepepaboTka




25 l'anorennpounsBoaH 4 1
bI€ YIJIEBOJIOPOJOB
Uroro mo pazneny 35
Pa3nen 3. Kuciaopoaconepxkanye opranndeckue coenHeHUs!
3.1 Crnuptsl. ®enon 11 1
KapOoHunpHbIC
COEJIMHEHUS:
AIBJACTUIBI U
3.2 KETOHBI. 21 1
KapOonoBbie
KUCJIOTHI. CIOXHBIE
3¢upsl. XKupsl
3.3 YrineBoas 9 1
Hroro no pazgeny 41
Pasnen 4. A3zoTcoaepixainue OpranuvecKkue coeTuHeHust
AMUHBI.
4.1 AMMHOKHUCIIOTHI. 12 1 2
benku
Hroro mo pazmeny 12
Paznen 5. BoicokoMoJiekyJisipHble cOeIHHEeHUs
51 BricokoMounekynsipH 6 1
bl€ COEIMHEHUS
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO
YACOBITIO 102 3 6
[NPOTPAMME




INOYPOYHOE IINTAHUPOBAHUE

[Tpunoxenue 1

10 KJIACC
Koau4vecTBOo 4acoB /3
Ne Tema vooKa K n Mara JonosHuTEILHAS
n/n P Bcero p:(;{oTTI:, (:JI])HI)IB p fﬁilii?qecxne U3y4eHH s uHpopmanus
[Ipeamer u 3HaueHne §13
OPraHu4ecKOr XUMHH, 516
nénunoteka
IIPEJICTAaBJIIEHUE O
! bea 1 LOK https://myschool.edu.ru/
MHOT000pa3nuu
OPraHNYeCKUX COCTUHEHUI
DJIEKTPOHHOE CTPOCHUE §15
aToma yriiepojia (0CHOBHOE
2 ¥ BO30YXIEHHOE 1 Bubnuoteka
cocTostHUs). BasieHTHBIC LOK https://myschool.edu.ru/
BO3MOYKHOCTH aToMa
yriiepoaa
XUMUYeCcKas CBS3b B §15
OPraHu4eCKUX
3 COeMHEHUAX. MeXaHU3MBbl 1 Bubnuoteka
o0pa3oBaHUs KOBaJIEHTHON LIOK https://myschool.edu.ru/
CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3EU
Teopus crpoeHus §16-17 U6
4 OPraHU4YeCKUX COCTMHEHUN 1 nonnorexa
ApM Byriepoa A LIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Buasr nzomepun:

CTpYKTypHas,
5 MIPOCTPAHCTBEHHASI. Buébnunoreka
DnexTpoHHbIC Y(P(HEKTH B LIOK https://myschool.edu.ru/
MOJIEKYJIaX OPTaHHYECKUX
COCTMHEHN N
[IpencraBnenue o §20, 21
KJaccu(ukanuu u
6 cHCTEMaTHYECKast Bubnmoreka
LOK https://myschool.edu.ru/
nomenkiarypa (IUPAC)
OpFaHquCKHX BCIICCTB
7 Knaccudukanus peakmuii B §22 Bubnuoteka
OPraHN4eCcKOM XUMHUH LIOK https://myschool.edu.ru/
Cucremaruzanus u OK 516
o nénmoTeka
8 06obmetne 3HaHuit 1o LIOK https://myschool.edu.ru/
TEME
§24 Bubnuorteka
. LIOK https://myschool.edu.ru/
AJIKaHBI: TOMOJOTHYSCKUH
pszn, obuias popmyna, https:/fipi.ru/otkrytyy-bank-
9 HOMCHKJIATYpa 1 zadaniy-dlya-otsenki-
H30MEpHAL, STCKTPOHHOC 1 yestestvennonauchnoy-
MPOCTPAHCTBEHHOE gramotnosti
CTPOEHHUE MOJIEKYI
dusznueckue u §24, 25 516
. nénmorteka
XUMHYECKHE CBOMCTBA
10 CCKHC CBOUC LLOK https://myschool.edu.ru/
aJKaHOB
Haxoxenue aakaHoB B §26
1 npupoae. CriocoOsl Bubnuoteka

MOJIYYCHHA U IPUMCHCHUC
aJIKaHOB

LLOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://myschool.edu.ru/
https://myschool.edu.ru/

[{uknoankaHel: 00mas §27
dbopmyIia, HOMEHKIIATypa U

12 HU30MepHsi, 0COOCHHOCTH Bubnuoteka
CTPOCHUA U XUMHUUIECKHAX LIOK https://myschool.edu.ru/
CBOMCTB, CIIOCOOBI
TIOJTyYEHUS ¥ IIPUMEHEHUE
Pemrenne pacuérHbix 3a1a4 OK
Ha OoTpejelicHue Bubnmorexa

. LIOK https://myschool.edu.ru/
MOJIEKYJISIPHOU (POpMYITBI 824 -
OpPTraHMYECKOrO BEIICCTBA 21 https:/fipi.ru/otkrytyy-bank-

13 II0 MacCOBBIM A0JIAM zadaniy-dlya-otsenki-
aTOMOB 3JICMCHTOB, yestestvennonauchnoy-
BXOJISAIIUX B €r0 COCTaB. gramotnosti
CucreMaruzanus u
0000111eHE 3HAHUHN T10
TemMe
AJIKEHBI: TOMOJIOTUYECKUI §28
psn, obmias hopmyna,

HOMEHKJIATYpa,

14 ANIEKTPOHHOE U Bubnuoteka
MPOCTPAHCTBEHHOE LIOK https://myschool.edu.ru/
CTPOCHHUE MOJICKYII.

CrpykTypHas U 1UC-TpaHc-
M30MEpHs aJIKEHOB
dusnveckue u §29

15 XUMHYECKHE CBOMCTBA Bubnuoteka
ankeHoB. [TpaBuio LLOK https://myschool.edu.ru/
MapkoBHHKOBA

16 CriocoObl OTy4eHHS U §30 BubnuoTteka
IIPUMEHEHNE AIIKEHOB LOK https://myschool.edu.ru/

17 [TpakTtuyeckas padora Ne 1 OK, Bubnunoteka

o teme "[lonyuenue

LLOK https://myschool.edu.ru/
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STUJICHA U U3YYCHHE €TO
cBOMCTB"

§30

3a0a4M1 Bubnuorteka
LIOK https://myschool.edu.ru/
Pewenne pacueTHbIX 327124 https://fipi.ru/otkrytyy-bank-

18 Ha OTIpCACICHNC zadaniy-dlya-otsenki-
MOJIEKYISAPHOH (opmyTEI yestestvennonauchnoy-
OPraHU4eCcKOro BENecTa gramotnosti
AnKanueHsr. §31
COIIPSDKEHHBIE,

19 W30JIMPOBAHHBIE, Bubnnoteka
KYMYJIUPOBaHHBIC. LIOK https://myschool.edu.ru/
OcobOenHocTH
AJIEKTPOHHOTO CTPOCHUS

20 XuMHUJecKrue CBOMCTBA §32 Bubnnoteka
COIIPSDKEHHBIX JUEHOB LOK https://myschool.edu.ru/

21 CriocoObl MoTy4eHHs U OK BubnmoTeka
NPUMEHEHUE ATIKATUEHOB LOK https://myschool.edu.ru/
AJNKHHBI: TOMOJIOTHYECKHI §33
psia, obmas hopmyna,

HOMCHKTATYPa, Bubnunoreka

ez SJICKTPOHHOC 1 LIOK https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,

(buznueckue cBoicTBa

23 XHWMHUYECKHE CBOMCTBA §34 BubnuoTteka
AJIKUHOB LLOK https://myschool.edu.ru/

o4 KauectBennsie peakuuu Ha §34 Bubnunoteka
TPOMHYIO CBSI3b LIOK https://myschool.edu.ru/
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o5 CriocoObI IOTyYCHHS U §35 Bubnuoteka
MPUMEHEHHE ATKHHOB LIOK https://myschool.edu.ru/
3a1a4u Bubnnoteka
LIOK https://myschool.edu.ru/
Pemenue 3a1a4:; pacyéTh https://fipi.ru/otkrytyy-bank-
26 10 YPaBHEHHIO zadaniy-dlya-otsenki-
XUMHUYECKON peaKIuu yestestvennonauchnoy-
gramotnosti
§28 -
Cucremaruzanus u
27 0000111eHE 3HAHUHN T10 3 Bubnuoreka
LIOK https://myschool.edu.ru/
TeMe
OK
ApeHbI: TOMOJIOTHYECKUI §36 Bubnmoreka
P ) LOK https://myschool.edu.ru/
psn, obmas hopmyna,
gOMeHmaTypa' https:/fipi.ru/otkrytyy-bank-

28 JICKTpOHHOC I zadaniy-dlya-otsenki-
IpOCTPaHCTBCHHOC yestestvennonauchnoy-
CTPOEHHUE MOJICKYIT gramotnosti
OeH30J1a ¥ TOJTyoJ1a, UX
(u3HyecKue CBOMCTBA
XHUMHUYECKHE CBOMCTBA §37 En6

) nénmoteka

29 ApCHOB. peakitii LIOK https://myschool.edu.ru/
3aMeleHUs
XHWMHUYECKHE CBOMCTBA §37
apEHOB: PEaKINU E6

30 MIPUCOEANHEHUS, nénmoreka

OKHCJIEHUE TOMOJIOTOB
Oen3oJia

LLOK https://myschool.edu.ru/
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31 OCo0EHHOCTH XUMUYECKUX OK BubnuoTteka
CBOMCTB CTHpOJIa LLOK https://myschool.edu.ru/
Pemrenne pacuérHbix 3a1a4u 3a/1a4u
32 Ha OIpeACICHUE Bubnuorteka
MOJIEKYJISIPHOH (POpMYIIBI LIOK https://myschool.edu.ru/
OpraHMYECcKOro BEllecTBa
33 Crioco0p! oJTyueHus u §38 BubnuoTteka
IIPUMEHEHHUE APEHOB LIOK https://myschool.edu.ru/
I'enernueckas cBs3b §41 Eu6nMOTeKa
34 MEXIY pasTHHHBIMH LIOK https://myschool.edu.ru/
KJIacCaMH YTJI€BOJI0POJIOB
§36-41  bubnunoTteka
LIOK https://myschool.edu.ru/
Pacué€tsl o ypaBHEHUSIM -
XUMUYECKUX PEaKIHii. https:/_/flpl.ru/otkrvtv_v-bank-
35 Cucremaru3zamnus u zadaniy-dlya-otsenki-
000011IeHe 3HAHUN TT0 yestestvennonauchnoy-
Teme gramotnosti
36 [Ipupoauelii ras. §39 BubnuoTteka
[TonyTHbIe HEDTIHBIE Ta3bl LIOK https://myschool.edu.ru/
Kamennsiit yrons u §39
37 MPOAYKTHI €TI0 5M6nMOTeK_a
LIOK https://myschool.edu.ru/
nepepaboTKu
Hedtb 1 cioco6s! eé §39
38 nepepabdoTKH. Bubnuoteka
IIpuMeHeHHEe TPOYKTOB LIOK https://myschool.edu.ru/
nepepaboTku HehTH
I'enernueckas cBs3b §41 BU6
39 MEXAY Pa3IMuYHbIMU vbJmoTeKa

KJracCaMH yrjieBoaopoaoB

LLOK https://myschool.edu.

ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

l"aslorenonpoun3Bo1HbIE §42
YIJIEBOJOPOJIOB: EU6
nébnuoTteka
3JICKTPOHHOE CTPOCHHUC;
40 P P LLOK https://myschool.edu.ru/
peaKurH 3aMelIeHUs
rajoretHa
JeicTBue menoyei Ha §42
rajoreHIpOU3BOIHbIE. U6
o nébnuoTteka
K
4l Biaumoneticene O LIOK https://myschool.edu.ru/
JINTAJIOTeHAJIKAHOB C
MarHueM " [UHKOM
OK Bubnmnoteka
LOK https://myschool.edu.ru/
CucremMarusanus v https:/_/fipi.ru/otkrvtv_v-bank-
42 000011IeHNE 3HAHU TT0 zadaniy-dlya-otsenki-
pazaeny "Yraesomopoab” yestestvennonauchnoy-
gramotnosti
43 KontponpHas padora mo §24-42 Bubnunorteka
Teme "YrieBo1opoasl" LIOK https://myschool.edu.ru/
IIpenensHbIe 8§43
OJHOATOMHBIE CITUPTHI:
FOMOJIOTUYECKUH psl,
oburas ¢popmyna, CTpoeHHE Bubnunoteka
44
MOJIEKYJI, U30MEPHSL, LLOK https://myschool.edu.ru/
HOMEHKJIaTypa,
KIaccuQuKanus,
(buznueckue cBoiicTBa
XUMHUYECKUE CBOMCTBA §44
45 MpeaenbHbIX O THOATOMHBIX Bubnuotexa

CIIUPTOB

LLOK https://myschool.edu.ru/
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CriocoObI mosTyueHust 1

§44

Bubnuorteka
46 TIpUMCHCHHC LLOK https://myschool.edu.ru/
0JIHOATOMHBIX CIIUPTOB
[TpocTeie a¢upsr: OK
HOMEHKJIATypa U
47 HM30MepHUst ZEO6eHH0cm Bubnmoreka
’ LIOK https://myschool.edu.ru/
(bU3UYEeCKUX U
XUMHYECKNX CBOMCTB
MHOroaTroMHbI€ CITUPTHI: §45
STHJICHTJIMKOJb U Bubnuorteka
48 TIIMLEPHH, UX pusnueckue LIOK https://myschool.edu.ru/
1 XUMHYECKHE CBOMCTBA
CriocoObl oTy4eHus U OK, EUBAMOTEKa
49 TIPUMCHCHHC §45 LIOK https://myschool.edu.ru/
MHOT0OaTOMHBIX CITUPTOB
@DeHO: CTpOEHHUE §46
50 MOJIEKYJIbI, PU3nUecKue BubnuoTteka
cBoiictBa. TOKCHYHOCTH LOK https://myschool.edu.ru/
(dhenona
51 XUMHAYECKHE CBOMCTBA §46, OK Bubnnorteka
(denona LIOK https://myschool.edu.ru/
CrniocoOblI MosTy4eHus 1 §46 BubnuoTteka
52 npuMeHeHue peHosa LOK https://myschool.edu.ru/
[IpakTueckas pabora No OK
2. Pemenue
53 AKCIIEPUMEHTAIIbHBIX 3a/1a4 Bubnmoreka
LIOK https://myschool.edu.ru/
1o teMe "CrupTel 1
¢benoms"
Cucremaruzanus u 8§43 - 46 BUBAMOTEKE
54 obobmenne 3HaHKi 110 LLOK https://myschool.edu.ru/

TEMC
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§47 Bubnuoreka
LIOK https://myschool.edu.ru/
AnbIeruapl ¥ KETOHBI:
SMCKTPOHHOE CTPOCHNE https://fipi.ru/otkrytyy-bank-
55 KapOOHMITBHOMU IpyMIIEL; zadaniy-dlya-otsenki-
TOMOJIOTHHCCKAC PATIEL, yestestvennonauchnoy-
obuias dopmyrna, gramotnosti
W30MEpHUS U HOMEHKJIATypa
Anpaeruasl 1 KETOHBI: §48 EuBnMoTeKa
56 (usiacckne cBolicTsa; LIOK https://myschool.edu.ru/
peaKuu MPUCOCTUHEHUS
Peakimu oxucieHNs n §48 EuBnMoTEKa
nénnortek
57 KauCCTBCHHRIC pCAKLIMH LIOK https://myschool.edu.ru/
aJIbACTHUIOB M KETOHOB
58 CriocoObI moTy4eHust §48 Bubnuoteka
anbACTUIOB U KETOHOB LIOK https://myschool.edu.ru/
OIHOOCHOBHEIE 8§49
59 npeaebHbIe KapOOHOBBIC Bubnnoteka
KHUCJIOTBI, 0COOEHHOCTH LLOK https://myschool.edu.ru/
CTPOEHUS KX MOJIEKYJI
H3zomepus u §50
60 HOMEHKJIaTypa Bubnnoteka
KapOOHOBBIX KHCIIOT, UX LOK https://myschool.edu.ru/
(hu3uYecKue CBOMCTBA
XHUMHUUYECKHE CBOMCTBA §50
61 MpEIETIbHbBIX Bubnnoteka
OIHOOCHOBHBIX LLOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
OcoOEHHOCTH CBOICTB OK Bubnuoreka
62 MYPaBbUHOM KUCIIOTHI. §51 LIOK https://myschool.edu.ru/
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Mmuoroo06pasue

KapOOHOBBIX KHCIIOT
OCo0OEHHOCTH CBOMCTB: OK Bubnuoteka
HEMpeIeTbHBIX U LLOK https://myschool.edu.ru/
apOMaTHYECKUX
KapOOHOBBIX, https:/fipi.ru/otkrytyy-bank-
63 JMKapOOHOBBIX, zadaniy-dlya-otsenki-
FI/II[pOKCI/IKap60HOBBIX yestestvennonauchnoy-
kucnot. [IpeacraBurenu gramotnosti
BBICIINX KapOOHOBBIX
KHCJIOT
64 [TonsiTHe 0 MPOU3BOIHBIX §50 Bubnuoteka
KapOOHOBBIX KHCIIOT LIOK https://myschool.edu.ru/
Crioco0bl oTy4eHus U §48, OK 516
nénmoTeka
65 Eﬁgiefe}me kapOOHOBLIX LIOK https://myschool.edu.ru/
Crnoxubie duphr: OK
66 TOMOJIOTHYECKHH PsIJI, BubnvoTteka
obmas dopmyina, LIOK https://myschool.edu.ru/
M30MepHUs 1 HOMEHKJIaTypa
dusnueckue u OK U6
. nénmorteka
67 XHMHYECKHE CBOMCTBA LIOK https://myschool.edu.ru/
a¢hupoB
Penrenune pacu€THbIx 3a7a4u
3a/1a4: 0 ypaBHEHUIO
68 XMUMHYECKOH peakinu, Ha BubnnoTeka
OIpeeIIeHNE LIOK https://myschool.edu.ru/
MOJIEKYISIpHOH (hOpMYIIBI
OpPraHMYECKOTO BEIIECTBA
[TpakTtuyeckas pabora Ne OK Eu6
69 ) P NnonnoTeKa
3. Pemenue LLOK https://myschool.edu.ru/

OKCIICPUMCHTAJILHBIX 3a1a4
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o Teme "KapOoHoBBIS
KHACIOTEL. CIIOKHBIE

s¢upsr"

Kupsr: ctpoenue, §63
70 ¢buznyeckrue 1 XMUMHUYECKHe Bubnmoreka
N LLOK https://myschool.edu.ru/
CBOMCTBA (THIPOJIU3)
OCo0EHHOCTH CBOWCTB OK
KHAPOB, COAEPKAIINX U6
71 OCTaTKH HETIPEIETLHBIX nonnoreka
pel LLOK https://myschool.edu.ru/
XKUPHBIX KHCIIOT. JKUpHI B
npupojae
MpEI1a KaK COJIA BBICIINX OK
KapOOHOBBIX KHCIIOT, UX
79 MOJOIIIee ACHCTBHE. Bubnnoteka
IloHsATHE O CHHTETHUECKUX LLOK https://myschool.edu.ru/
MOIOIIUX CPEICTBAX
(CMCO)
I'eneTnueckas cBA3b OK
73 YTJIEBOIOPOJOB U Bubnuorteka
KUCJIOPOACOAEPKAIIUX LOK https://myschool.edu.ru/
OPraHM4YeCKUX BEIIECTB
74 Pacuérsl 110 ypaBHEHUAM 3aJauu BubnuoTteka
XUMHUYECKUX PeaKIiuit LOK https://myschool.edu.ru/
Cucremaruzanus v Eu6
75 000011IeHNEe 3HAHUI 1O nonnoreka
t LLOK https://myschool.edu.ru/
TEME
OO1as xapakTepuCcTUKa §58
YIJIEBOJOB U
Bbubnnoteka
76 Kaccu(UKaIys yriieBoa0B
(puxatst yr A LLOK https://myschool.edu.ru/

(MoHO-, T1- 1
MOJIMCAXapH/IbI)
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Momnocaxapupl: §59
7 ¢du3nveckrue CBONCTBA U Bubnmorexa
LIOK https://myschool.edu.ru/
HaxO0’JICHUE B MPUPOJIC
OK BubnuoTteka
LIOK https://myschool.edu.ru/
. §60 ..
IIpuMeHEHHE MITIOKO3bI, €8 https://fipi.ru/otkrytyy-bank-

78 SHA9CHUC B zadaniy-dlya-otsenki-
KUSHENICATCIBHOCTH yestestvennonauchnoy-
OpraHM3Ma gramotnosti
Hucaxapuapl: caxaposa, §61

79 MaJibTO3a U JIaKTO3a. Bubnuorteka
Haxoxnenue B mpupoe u LIOK https://myschool.edu.ru/
MPUMEHEHUE JUCaXapua0B
[Tonucaxapuael: cTpoeHue §62

80 MaKpOMOJIEKYII, Bubnnoteka
(hbM3UYECKHEe U XUMHYECKHE LIOK https://myschool.edu.ru/
CBOICTBA, MPUMEHEHHUE

81 [TonsTue 06 OK BubnuoTteka
HUCKYCCTBEHHBIX BOJOKHAX LIOK https://myschool.edu.ru/
Pemienue pacueTHbIX 3a/1a4 3aJ1auu
Ha OMpeJeIeHUE 1071 Eu6

82 NONOTEKA
BBIXO/1a TIPOJIyKTa peakitin LOK https://myschool.edu.ru/
OT TEOPETUYECKHU
BO3MOJKHOT'O

§58-62 Bbubnuorteka
CucreMaTH3anus u LIOK https://myschool.edu.ru/
83 000011IeHNEe 3HAHMIT 1O

paszzaeny

https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
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yestestvennonauchnoy-

gramotnosti
KonTpossHas padora no OK
TEME U6
84 "Kucnopoacoaepxarine nonnoreka
POACOACPHAILL LLOK https://myschool.edu.ru/
OpraHUYEeCcKUe
coequHeHus"
AMuHBIL: Knaccudukanms, §53
CTPOEHHE MOJIEKYJI, 001Ias
85 (b(? MyJia I/ISOMeyI/I’SI Bubnmoreka
pMyna, pud, LIOK https://myschool.edu.ru/
HOMEHKJIaTypa U
(bu3uvecKue CBOMCTBA
86 XuMu4decKrue CBOMCTBa OK BubnmoTeka
anupaTUHIECKUX aMHUHOB LIOK https://myschool.edu.ru/
AHWIWH: CTPOEHUE §53
87 aHWJIKMHA, 0COOESHHOCTH Bubnmnoteka
XUMHYECKUX CBOMCTB LIOK https://myschool.edu.ru/
aHUJINHA
CrniocoOblI MosTy4eHus 1 OK
88 MIPUMEHCHHE Bubnmorexa
LIOK https://myschool.edu.ru/
anrupaTHICCKUX aMUHOB
AMUHOKHCIIOTHL: §64
HOMEHKJIAaTypa U
89 uzomepus, pusndeckue BubnnoTeka
cBoiicTBa. OTACIbHEIC LLOK https://myschool.edu.ru/
MPEACTABUTENH O.-
AMUHOKHCJIOT
XHUMHUUYECKHE CBOUCTBA §64
90 AMHUHOKHUCIIOT, UX Bubnmoreka
’ LLOK https://myschool.edu.ru/

OMOJIOTNYECKOE 3HAUCHHE
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amuHOKHCIOT. CuHTE3 U
TUAPOJIU3 TIETITUIOB

benku xak nmpupoHbIe §65,66 Eu6AMoTeKa

a1 TOJMEPBL, CTPYKTYPR! LIOK https://myschool.edu.ru/
OeNKoB

) XUMUYECKUE CBOHCTBA OK Bubnuoteka

9 OEJIKOB LIOK https://myschool.edu.ru/
A3oTcoaep:kalime §56
TETEPOIUKITHIECKIE

93 COEUHEHUS. Bubnunoteka
HyxkiienHoOBbIE KUCITOTHI: LOK https://myschool.edu.ru/
COCTaB, CTPOCHHE U
Ouosoruyeckas poJib
[TpakTruueckas padota No OK
4. Pemienue
JKCIIEPUMEHTAIIBHBIX 3a/1a4

94 0 TeMe Bubnuoteka
" LIOK https://myschool.edu.ru/

A3oTcoaepKalne

OpraHUYeCcKue
coequueHus"
[IpakTnueckas pabora No OK
5. Pemienue

95 SKCIIEPUMEHTAIIbHBIX 3a/1a4 BubnunoTteka
no teMe "Pacro3HaBaHue LLOK https://myschool.edu.ru/
OpPraHUYECKUX
coequHeHun"
KonTposnpHas paboTa 1o OK

96 Teme "A3oTcoaepkanue Bubnunoteka
OpraHu4ecKue LIOK https://myschool.edu.ru/
coeMHeHus"

97 OCHOBHBIE TTIOHSATUSA XUMHH §69 BubnunoTteka
BBICOKOMOJIEKYIIPHBIX LIOK https://myschool.edu.ru/
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COEIUHEHUN U METOBI UX
CUHTE3a —II0JINMEpHU3aITUs
Y TIOJIMKOHICHCALIUS
98 IlnacTtmaccrl. YTmin3anus 1 §70 BubnuoTteka
1 niepepaboTKa ImiacTuka LIOK https://myschool.edu.ru/
DNacTOMEpHI: §70
99 HaTypaJbHbIN 1 Bubnuoteka
CHHTETHYECKHE KaydyKH. LIOK https://myschool.edu.ru/
Pe3una
BosokHa: HaTypasibHBIE, §70
HCKYCCTBEHHBIE,
100 CUHTETUYECKUE 1 Bubnuoreka
’ LOK https://myschool.edu.ru/
[TonuMepsl crienuanbHOTO
Ha3HAYEHUS
OK Bubnnoteka
LIOK https://myschool.edu.ru/
[IpakTuueckas padota No -
6. Pemrenue https://fipi.ru/otkrytyy-bank-
101 AKCIIEPUMEHTAIILHBIX 3a]1a4 1 1 zadaniy-dlya-otsenki-
no teMe "Pacro3HaBaHue vestestvenn_onauchnov—
IJIaCTMAacC ¥ BOJIOKOH" gramotnosti
§69, 70 bubnuorteka
LIOK https://myschool.edu.ru/
O06006111eHNE U
CHCTEMATHIAIMA https://fipi.ru/otkrytyy-bank-
102 M3Y4YEeHHOTO MaTepuasa 1o 1 zadaniy-dlya-otsenki-
nge yestestvennonauchnoy-
LICOI(OMOJ"I'CKyJ'I}IpHLIe ramotnosti
COE€IUHEHMS gramotnosti
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OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 102
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