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HOACHUTEJIBHASA 3AIINCKA

VY4eOnblli (3M1EKTUBHBIN) Kypc «HaydHble OCHOBBI XUMHI» CO3aH B IIEJISIX
Oo6ecnieueHns MPUHIIKIA BAPUATUBHOCTU M Y4eTa MHANUBUIYATbHBIX MOTPEOHOCTEH
00y4aroIuXxcs ¥ MPU3BaH PeAIU30BaTh CIAEAYIONUYIO (DYHKIUIO: paCIIUPUTh,
yIIIyOUTh, TOTOTHUTH U3YYEHHE XUMUU, BXOASIICH B MPEIMETHYIO 001acTh
«EcTecTBeHHBIE HAYKWY.
VY4eOnblii (351€KTUBHBIN) Kypc «HaydHble OCHOBBI XUMHUM SIBIISIETCS
00s13aTeNTLHBIM JIJTS U3YYCHHS BCEMH O0YyJarOIIMMHUCS Ha YPOBHE CPEIHEr0 001Iero
00pa3oBaHus, BIOPABIIUMHU MPEAMET «XUMHUs» Kak 00s3aTeNIbHbII B
COOTBETCTBHUH C MPOPHIEM.
[Tporpamma yueOHOrO (3JIEKTUBHOTO) Kypca «HayuHble OCHOBBI XUMUM)
JUTs1 00pa30BaTENbHBIX OpraHu3aluil, peaau3youuX MPOrpaMMbl CPETHETO
oOuiero obpazoBanus (nanee — [Iporpamma) pazpaboTaHa B COOTBETCTBUH CO
CJIETYIOIIUMHU HOPMAaTUBHO-TIPABOBBIMU JJOKYMEHTAMM:
] denepanbhbiit 3ak0H Poccuiickoit @eaepanuu ot 29 nexadbps 2012 romga
Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanum» (¢ USMEHEHUSIMU U
JOTIOJIHEHUSIMU )
] ®enepanbHbIi TOCYIapCTBEHHBII 00pa30BaTeNIbHbIN CTaHIAPT CPETHETO
oO1ero oOpazoBaHus, yTBEP>KAECHHBIN MprukazoM MuHHUCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit denepanunior 17 mas 2012 1. Ne 413 (¢ u3MeHEHUSIMU U
JIOTIOJIHEHUSIMU )
[] TTopsimoK OpraHu3alyy U OCYLIECTBIEHUS 00pa30BaTEIbHOM
JEeSATEIBHOCTH M0 OCHOBHBIM 00I111€00pa30BaTesibHbIM IPOrpaMMaM —
00pa3zoBaTeIbHBIM MpOrpaMMaM Ha4yaJbHOTO 00I11€T0, OCHOBHOTO OOIIEro U
cpenHero ooiiero o0pa3oBaHus, yTBEPKIECHHBIM pukazoM MuHoOpHayku Poccun
ot 30.08.2013 roma Ne 1015(c n3MeHEHUSIMH U IOTIOTHEHUSIMH );
[Iporpamma yueGHOTO (IEKTUBHOTO) Kypca 00eCIeunBaeT:
* YIIOBJIETBOPEHNE WHIUBUTYAIbHBIX 3aIIPOCOB 00YJaIOIINXCS;
* 0011€00pa30BaTEIBHYI0, OOMIEKYTBTYPHYIO COCTABIISIFOITYIO
IIPY MOJIYYEHUHU CpeHero 001iero o0pa3oBaHus

Pa3BUTHE JIMYHOCTU OOYYAIOIIUXCSI, UX TTO3HABATEIHLHBIX HHTEPECOB,
WHTEJUICKTYIbHOU U IIEHHOCTHO-CMBICIIOBOM Cephl;
* pa3BUTHUE HABBIKOB CAMOOOPA30BAHUS M CAMONPOEKTUPOBAHUS;
* yrIyOJieHue, pacliipeHre U CUCTEeMaTU3all|Io 3HaHUW B BEIOpAHHOMU
001acTH HAyYHOTO 3HAHUSA WU BUJA IESITEIbHOCTH;
* COBEpPUICHCTBOBAHUE UMEIOLIETOCs U MPUOOPETEHNE HOBOTO OMbITA
M03HABATEIbHON JEATEIbHOCTH, MPOGECCUOHATBLHOTO CaMOOIpeIeTICHuUs
00y4Jaronuxcs.
[Iporpamma KOHKPETH3UPYET COACPKaHUE MIPEAMETa « XUMHUS» U JaeT
MIPUMEPHOE pacrpesiesieHne Y4eOHbIX YacoB MO COIeP KATEIbHBIM KOMIIOHEHTaM M
paznenam.
JlanHast mporpamMma rapaHTUpyeT oOecIiedeHe eIMHCTBa 00pa30BaTEIHLHOTO
MIPOCTPAHCTBA 34 CUET MPEEMCTBEHHOCTH, HHTETPAIIUH, TIPEIOCTABICHNS PABHBIX
BO3MOKHOCTEH M KauecTBa 00pa30BaHUs, MOXKET UCIIOIb30BaATHCS



oOpa3oBareIbHON opraHu3anuei npu pazpaboTke 00pa30BaTeIbHON MPOTPAMMBI.
Conepxanue [IporpaMmbl CTPOUTCS C YYETOM PETHMOHATBHBIX

0COOEHHOCTEH, YCI0BUI 00pa30BaTe/IbHBIX OPTaHU3aAIUH, a TAKKE C YIETOM
BOBJICUEHUSI OOYYAIOIINXCS C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 37J0POBBSI.
OcHOBHBIE 11€JI1 U3YYEHUS Yy4eOHOTO (IEKTUBHOTO) Kypca «Hayunble

OCHOBBI XUMHUN» - CHCTEMHOE U OCO3HAHHOE OCBOCHUE XUMHUUYECKUX 3HAHUH,
OBJIaJICHWE METOJJaM1 TTO3HAHUSA U UCCIIEIOBAHUS XUMUYECKUX BEIECTB,
MIPUMEHEHUS MTOJIYYEHHBIX 3HaHUW JUIsl IOHUMAHHSI OKPY’KalOIIEro MUpa.
OcHoOBHBIE 3a1a4H:

(dopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS, XUMUYECKOTO MBIIIICHUS TS
MMOHUMAaHUS POJIU XUMHH B IO3HAHUU MPUPOJIBI U €€ 3aKOHOB;

CO3/IaHuE YCIOBHM /I CaMOCTOSATEIBHOTO TOTYYCHHs], IepepadOTKH U
MPUMEHEHUS XUMUYECKUX 3HAHMIA;

pa3BUTHE MOTUBALIMU O0YYAIOIIUXCS K MPOJOJIKEHUIO €CTECTBEHHO-

HAy4YHOTO 00pa30BaHUS;

(opMUpOBaHUE XUMUYECKOM, IKOJIOTUYECKON KYIbTYphl 00yUatOInuXCs.
OBIIIAA XAPAKTEPUCTHUKA

YYEBHOTI'O (QJIEKTUBHOI'O) KYPCA

Conepxanue yueOHOTro (JIEKTUBHOTO0) Kypca «Hay4uHble 0CHOBBI XUMUM»
IIpencraBiieHO KpYIIHBIMU pa3eiaMy, HAYMHAs C OPTaHUYECKON XUMHUH U
3aKaH4YMBask CUCTEMATH3aLMEN 3HAHUM 110 TEOPETUYECKUM OCHOBaM O0ILEeH 1
OpPraHUYECKOW XMMHH Ha OCHOBE BEIYIIMX 3aKOHOB M TEOPUM XUMUYECKON HAYKH.
Pa3nensl jxenarenbHO U3ydaTh B IPEACTABICHHON NOCIEI0BATEIbHOCTH, T.K., 3TO
MO3BOJIET CHOPMUPOBATH Y OOYHAIOUTUXCS IIETOCTHYIO CUCTEMY XUMHUYECKUX
3HAHUMU.

[IporpamMHBIil MaTepuai OTpakaeT BCE COBPEMEHHBIE 3aIIPOCHI 00IIECTBA K
XUMHUYECKOMY 00Pa30BaHUIO — MPUMEHEHHUE UJIeH pa3BUBAIOLIET0 00yUeHUs
XUMUH, CO31aHUE YCIOBHUM JIUISI MEXIPEIMETHON UHTETPALIMH, UCTIOJIb30BaHHUS
BO3MOXKHOCTEH MTPEAMETA JIUIsl COLMAIN3AMU U UHIUBUAYaIbHOTO PAa3BUTHS
00ydJaronuxcs.

I{leHHOCTHBIE OpUEHTUPHI [IporpamMmel onpenenstoTCs HalpaBIEHHOCTHIO

Ha HAIMOHAJIbHBINA BOCIIUTATEIBHBIN HUJI€all, BOCTPEOOBAHHBIN COBPEMEHHBIM
POCCHICKHUM OOIIIECTBOM M TOCYIapCTBOM.

[Iporpamma npenycMarpuBaeT o0ecreueHue yriayoneHHON OITOTOBKU
oOydarouxcst mo xumuu. [IporpamMmma npessaraet 6osee ry0okoe u3ydeHue
BEAYLIUX UJIEU U TEOPUHU XUMUYECKON HayKu. C MOMOILBIO CPABHUTEIBHOTO
0000111eHHs 001IeH U OPraHNYeCKO XUMHUH PACKPBIBAIOTCS 0COOCHHOCTH
CTPOCHHMSI XUMHUUYECKHUX BEILIECTB, POPMUPYETCS MOHATUE O B3aUMOCBSI3U
OpraHUYeCKUX U HEOPTaHUYECKUX COCTUHEHUN, XUMHUUECKUX PeaKIuH,
VCIIOJIB30BAHUS €IMHBIX METO/IOB MOJIYYEHHUS U UCCIIETOBAHUSA XUMUYECKUX
BeniecTs. [IporpamMmma no3BoJsIET CO31aTh XUMHUYECKYIO KAPTHHY OKPYKAIOILEro
MHPA, BKIFOYAOIIYK) KOMIIOHEHTHI )KUBOW M HEXKWBOU ITPUPOJIBL.

Coneprxanue IIporpammel pa3paboTaHO B COOTBETCTBUH C TPEOOBAHUSIMU
COBPEMEHHOM JUIAKTUKH U BO3PACTHOM IICUXOJIOTMMH HAIIPABJIEHO HA PEIICHHE
3a/a4 0000IIEHUS TEOPETUYECKUX OCHOB OOIIEH, HEOPTraHMUECKON XUMUH U



OpraHWYECKON XUMHH C OMOPO Ha (PyHTaMEHTATbHBIC IOHATHS, 3aKOHBI U
Teopuu. Benylnyto poiib B paCKphITHE COACPIKAHUS IPUHAIIICIKUT IIEKTPOHHOM
TEOpUHU, IEPUOJUIECKOMY 3aKOHY U CUCTEME IEMEHTOB, TEOPUU XUMUYECKOTO
CTPOEHHSI BEIIECTB.

[Iporpamma yueGHOTO (JIEKTUBHOTO) Kypca «Hay4uHble OCHOBBI XUMUM»
IpeicTaBleHa CIeIYIOUMMU COJIep KaTeIbHBIMU KOMIIOHEHTAMMU:
VYreBo10pobl;

Kucnopozacoaep:kamme opraHM4eCcKre BeIEeCTBa. A30TCoAEpKAIIIE
OpraHUYeCKHE BEILECTBA;

BemiecTBa )KUBBIX KJIETOK;

BBICOKOMONEKYISIpHBIE OPraHUYECKHUE BEILIECTBA, BOJIOKHA;

BemniectBo;

XUMHYECKAs PeaKkuus;

KommiekcHble COeTMHEHUS U KPUCTAIIOTUIPATHI;

Knaccudukanus BemecTB U UX CBOMCTBA;

CruiaBbl M1 THTEPMETAIUTUBL

MHoroo6pasue opraHMueCcKHUxX BEIIECTB;

[To3HaHue U MPUMEHEHNE BEIECTB U XUMUYECKUX PEAKIIHA.

[Ipuniunel 1 ocobeHHocTH conepxanus [Iporpammer:

[IpuHIUTT CUCTEMATUYHOCTH U TIOCJIEI0OBATEIbHOCTHU MIPEATOIaraet

BBIJICJICHHE B M3y4Ya€MOM MaTepuaje BeAylUIuX UJIel U TEOpUi, BEICTPAUBAHUE
JIOTUYECKOM CUCTEMBI Kypca U y4eOHOro MaTepHaia BHyTPH OJHOU TEMBI.
[IpuHUIUIT CUCTEMHOCTH U TIOCJIEIOBATEILHOCTH MTO3BOJISIET COXPAHUTD
COOTHOIIIEHUE MEXTY TEOPETUUCCKUMU MOJIOKEHUSIMH U TPAKTUYECKON
COCTaBJSAIOLIEH Kypca. Peann3yeTcs B OCIIEI0BATEIbHOCTH TEOPUU, TPAKTUKH,
KOHTPOJISI 1 CAMOKOHTPOJIS YYaITUXCA.

[TpuHIIUTT HEMPEPHIBHOCTHU MO3BOJISIET OPTaHU30BBIBATH OOYUYECHHE C ONTOPOI

Ha 3HAHUS XUMUH, TIOTyUYECHHBIE Ha CTYNEHX HAa4aJbHOTO OOIIETr0 U OCHOBHOTO
oO1ero o0OpazoBaHus, a TAaK)KE Ha )KM3HEHHBIN OMBIT o0yJatonuxcs. Kpome Toro,
OOJIBIITYIO POJIb UTPAIOT 3HAHUS, CPOPMUPOBAHHBIE APYTUMH NMPEAMETHBIMU
obnacTsmu.

[IpuHIUTT AOCTYMTHOCTH ¥ MHAUBUAYATU3AIUA CTPOUTCS Ha YUeTe YICOHBIX
BO3MOXKHOCTEH oOy4aromuxcs. [1o3BonsieT BhIOpaTh ONTUMAIBLHO YICOHBIN
MaTepuall, COOTBETCTBYIOIINI BO3PACTHBIM, (DU3UUECKUM, ICUXOIOTHYECKUM U
WHTEJJIEKTyaIbHBIM OCOOCHHOCTSIM oOy4daromuxcsi. O0ydeHne XUMHUYECKOMY
COJIEP>)KAHMIO OCTAETCS JOCTYIHBIM, HO TTO3BOJIIET YMCTBEHHO M MHTEIJIEKTYaJIbHO
pa3BUBaTh O0YYaIOLIUXCS.

[IpuHUMn BapMaTUBHOCTH B OpraHU3aluy 00pa3oBaTeIbHOU JeATEIbHOCTH
JaeT BO3MOXKHOCTD JJI Pa3JIMYHBIX BAPUAHTOB peau3alii TEOPETUUECKON U
MPAKTUYECKON YacTH Kypca, UCXO/s U3 00eCTIeueHHOCTH Kypca MaTepraibHO-
TEXHUYECKUM, HH(HOPMAIIMOHHBIM, METOANYECKUM 00eCTIeueHUEM,
0COOEHHOCTSIMU Pa3HbIX TPy oOydaromuxcs B kiacce. [lo3BossieT uckarsb
KOHCTPYKTHUBHBIC ITyTH OPTAaHU3AIUN YUSOHOU IEATeTLHOCTH HE TOIBKO YUUTEIIO, HO
1 00yYaronmcs.

[TpuHIIMTT MUHUMAaKCa B OpraHU3aluu 00pa3oBaTeIbHON NEeATeTLHOCTH



MO3BOJISIET OOYYAIOIINMCS OCBOUTH 00S3aTENbHYIO YaCTh pean3yeMon
nporpammbl. OgHAKO MTporpamMMa JaeT BO3MOXHOCTh pa3BUTHIO TBOPUECTBA,
MHTEJUIEKTA YYalllUXCs Yepe3 y4acTHe B IPOCKTHOU JESTEIBHOCTH, B
UCCIIeI0OBATENIbCKON e TENHHOCTH, B PEICHUH 3a]1a4 MTOBBIIIEHHOTO YPOBHS
CJIOKHOCTH.

CucTeMHO — 1eITeIbHOCTHBIN MOoAX0/1, peanu3zyemslil B [Iporpamme,

03BOJISIET POPMUPOBATH TUYHOCTHBIE, METAPEIMETHBIE U MPEAMETHbBIC
pe3ynbTaThl, 0003HaYeHHBIE (hefepaIbHBIM TOCYIaPCTBEHHBIM 00Pa30BaTEIbHBIM
CTaHJapTOM B MPEAMETHOM 00JaCTH €CTECTBEHHO-HAYYHOTO 00pa30BaHUs C YIETOM
WHANBUAYAIBHBIX 0COOEHHOCTEN yUaIuxcsl.

MECTO B YYEBHOM IIJIAHE

Ha ypoBHe cpennero o6riero o0pa3zoBanus yaeOHBIH (3IEKTUBHBIN) Kype
«Hay4yHble OCHOBBI XUMUW» SIBISICTCS 00S3aTEIBHBIM /ISl U3yUCHUS U SIBIISICTCS
OJTHOM M3 COCTABJISIONIUX MPEAMETHOM 00MacTu «ECTeCTBEHHBIE HAYKWY.
[Iporpamma yue6HOTO (JIE€KTUBHOTO) Kypca «Hay4uHble OCHOBBI XUMUM»
paccuntana Ha 136 y4eOHBIX YacoB, Ha U3yYEHHUE Kypca B KaXkJI0M KJlacce
IIPEe/IIoJIaraeTcs BIACIUTD 10 68 yacoB (2 yaca B Henento, 34 y4eOHbIX
HEJIETIH).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS

YUYEBHOI'O (3JIEKTUBHOI'O) KYPC

«HAYYHBIE OCHOBbBI XUMHUW»

[Inanupyembie pe3yabTaTbl OCBOCHUS TPOrPaMMbl YI4EOHOTO (3JIEKTUBHOTO)
Kypca «Hayunble OCHOBBI XUMHM» YTOUHSIIOT U KOHKPETU3UPYIOT 00I1Iee
MMOHWMAaHHE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB KaK C
MO3ULIMNA OpraHu3alMi UX JOCTHXKEHHS B 00pa30BaTelIbHON JAESTENbHOCTH, TaK U C
MO3UITUH OIICHKH JIOCTHXKEHUS ITUX PE3YyJIbTATOB.

PesynbraThl n3ydeHus: yueOHOTO (JIEKTUBHOTO) Kypca JOHKHBI OTPaXKaTh:
Pa3BUTHE JIMYHOCTH OOYYAIOIIUXCS CPEACTBAMU MPEATIAraeMoro st
U3YyYEHHs Y4eOHOTO TIpeIMeTa, Kypca: pa3BUTHE O0IIEH KyJIbTYpPhl 00yJaronuxcs,
X MHPOBO33PEHHUSI, [ICHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, Pa3BUTHE
MO3HABATEIHHBIX, PETYISITUBHBIX 1 KOMMYHUKATUBHBIX CIIOCOOHOCTEH,
TOTOBHOCTH UM CITIOCOOHOCTH K CaMOPa3BUTHIO U MPO(HeCcCHOHAIBHOMY
CaMOOTMPEIEIICHHUIO;

OBJIQJICHUE CUCTEMATHICCKUMHU 3HAHUSIMHU U IPUOOPETSHUE OTIbITa
OCYIIECTBIICHUS 11e1ecO00pa3HOM U PEe3yIbTAaTUBHOMN JAEITETbHOCTH;
pa3BHUTHE CIOCOOHOCTH K HEMPEPHIBHOMY CaMO0OPa30BaHMIO, OBJIAICHUIO
KJTFOYE€BBIMU KOMIIETEHTHOCTSIMH, COCTABIISIFOIIIMMH OCHOBY YMEHHUSI:
CaMOCTOSTEIILHOMY NMPUOOPETEHUIO U MHTETPAIMK 3HAHUH, KOMMYHUKAIIUA U
COTPYAHUYECTRBY, 2(PPEKTUBHOMY pelIeHHUI0 (pa3penieHuo) mpooieM,
OCO3HAHHOMY HCIIOJIb30BAHUIO MH(POPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH, CAMOOPTaHU3AIINN U CAMOPETYJISIINN;

obecrieueHne akageMUIeCKO MOOMIBHOCTH | (MJTH) BO3MOXXHOCTH
MOJIZIEP’KUBATh M30paHHOE HampaBiieHne 00pa30BaHus;

obecrniedyeHne npodhecCuOHATBHON OPUEHTAIUU O0YYarOIINXCS.



[Inanupyembie IMUHOCTHBIE PE3YIbTAThI

JINYHOCTHBIE PE3YABTAThI BKIFOYAIOT

(dbopMUpoBaHUE YyBCTBA FOPAOCTH 32 BKJIAJ POCCUMCKUX YUCHBIX XUMHUKOB B
pa3BUTHE MUPOBOW XMMHUYECKOW HAYKH;

MOJIFOTOBKA BbIOOpa MHAUBHUAYATbHON 00pa30BaTebHON TPACKTOPUH U
npodeccuoHaIbHON OPUEHTALIMH 00YHAIOITNXCS;

dbopMupoBaHUE YMEHHUSI YIIPABISTh NO3HABATEIBHON JESTEIBLHOCTBIO;
pPa3BUTHE CIIOCOOHOCTH K PEIICHHUIO TPAKTUUECKHUX 33]1a4, YMEHHIO

HAXOJIUTh CIIOCOOBI B3aUMOJICHCTBHSI C OKPY)KAIOIIUMHK B YI€OHOU U BHEYPOIHOU
NEeSATENbHOCTH;

(opMupOBaHUE XUMUYECKON U IKOJIOTUIECKON KyIbTYpHI,

BOCIIUTaHHE 0€30MacCHOTO OOpaIEHUS C XUMHUUYECKUMH BEIIeCTBAMU U
CTPEMIICHHSI K 3J0POBOMY 00pa3y >KU3HHU.

Ilnanupyemblie MeTanpeaMeTHbIE Pe3yJIbTAThl

MertanpeaMeTHble pe3ynbTaTbl OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON
IPOrpaMMBbI MPEACTABICHBI TPEMS TPYTIAMHU YHUBEPCAIBbHBIX YU€OHBIX JIEHCTBUIM
(YYL).

PerynsiTuBHBIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

CaMOCTOSITENIbHO ONPENEIIATH 1IEJH, 33aBaTh TapaMETPbl U KPUTEPUH, 110
KOTOPBIM MOKHO ONIPENIENIUTh, YTO 1I€JIb JOCTUTHYTA;

OLICHUBATh BO3MOXHBIE MMOCIEACTBUS JOCTHKEHHUS IOCTABJICHHOM 11€JIH B
NEeATEIbHOCTH, COOCTBEHHOM JKU3HU M KU3HU OKPYKAIOIINX JIFOIEH, OCHOBBIBASICh Ha
COOOPaKEHUSX ITUKU U MOPAJIH;

CTaBUThb U (POPMYIHPOBATH COOCTBEHHBIE 33]]a4uM B 00pa30BaTeIbHOM
NEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

OLICHUBATh PECYPCHI, B TOM YHUCJIE BPEMsSI U IpyrUe HeMarepuaabHbIe

pecypchl, HEOOXOAUMBIE ISl TOCTUKEHUS TOCTABIEHHOM LIEH;

BBIOMPATH MYTh JIOCTUKEHUS 1IEJIH, TTITAHUPOBATH PEIICHHUE MTOCTABIEHHbIX
3a/a4, ONTUMU3UPYS MaTEpUaIbHBIE U HEMaTEepUaJIbHbIE 3aTPaThI;
OpraHU30BbIBaTh YPPEKTUBHBIN MTOUCK PECYPCOB, HEOOXOTUMBIX IS
JNOCTUYKEHUSI IOCTABJICHHOM LIEIIH;

CONIOCTABJIATH MOJMYYEHHBIN pe3ynbTar IeITeIIbHOCTH C TOCTABICHHOU
3apaHee LENbIO.

[lo3HaBarenbHbIe YHUBEpPCATbHbBIE YUEOHBIE EHCTBHUS.

UCKaTh M HAXOJIUTh 0000IIIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4, B TOM YUCIIE,
OCYLIECTBIISATh Pa3BEPHYTHIA HH(POPMAIIMOHHBIN TOUCK U CTABUTh HA €0 OCHOBE
HOBBIE (yueOHbIE U MO3HABATEIbHBIE) 3a4a4H;

KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO C Pa3HBIX
NO3UIMHI, paclo3HaBaTh U (PUKCUPOBATH TPOTUBOPEUUS B UHPOPMAITUOHHBIX
HMCTOYHHKAX;

HCIIOJIB30BATh Pa3JIMYHbIE MOJIEJIBHO-CXEMAaTHYECKHUE CPENCTBA JIIS
MPECTABJIEHHUS CYLIECTBEHHBIX CBSI3€M M OTHOLIECHHM, a TAKKE TPOTUBOPEUUH,
BBISIBJICHHBIX B MH()OPMAITMOHHBIX HCTOYHHUKAX;

HaXOJUTh U MPUBOAUTH KPUTHUECKHUE APTYMEHTHI B OTHOILICHUU JACHUCTBUI U
CYXJEHUH APYroro; CHOKOMHO U Pa3yMHO OTHOCHUTBCS K KPUTUYECKUM



3aME€YaHUsM B OTHOIIEHUH COOCTBEHHOIO CYXKIEHUS, PACCMAaTPUBATh UX KaK
pecypc cOOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 32 PAMKH Y4EOHOTO MPEeIMETA U OCYIIECTBIISTh
LEJICHAITPABJICHHBIN MTOMCK BO3MOXKHOCTEH ISl IIMPOKOTO NIEPEHOCA CPEACTB U
crocoOo0B JeHCTBUS;

BBICTPAMBAaTh UHJIMBUIYAIbHYIO 00pa30BaTebHYIO TPACKTOPUIO, YUUTHIBAS
OTPaHUYECHHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYCHUS;
MEHATh U YAEPKUBATh Pa3HbIE NO3ULMHU B TIO3HABATEIBHOM JIEATEIbHOCTH.
KommyHHUKaTHBHBIC YHUBEPCATbHBIC YI€OHBIC TCHCTBUS.

OCYLIECTBIIATH JAEJIOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAMM, TaK U CO
B3pOCIBIMU (KaK BHYTpH 00pa30BaTEIbHON OpTaHU3alliY, TaK U 3a €€ MpeieIamMu),
oI0MpaTh MapTHEPOB VISl I€TOBOM KOMMYHHUKALIUU UCXOIS U3 COOOpaKEHUI
PEe3YJIbTaTUBHOCTY B3aMMOCHCTBHUS, a HE JIMUHBIX CUMITATU;

IIPU OCYIIECTBICHUH TPYIIIIOBOM paOOThI OBITH KaAK PYKOBOJUTENIEM, TaK U
YJICHOM KOMaH/Ibl B pa3HBIX POJIsIX (T€HEpaTop UAeH, KPUTUK, UCTIOTHUTEb,
BBICTYNAIOLINM, SKCIIEPT U T.11.);

KOOPJAUHUPOBATH U BBIMOJHSITH pabOTy B YCIOBHUSAX PEAbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BEPHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C
UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U MMMCHMEHHBIX) S3IKOBBIX CPE/ICTB;
pacro3HaBaTh KOH(IMKTOTC€HHBIE CUTYallMH U MPEI0TBpaIiaTh KOHQIUKTHI
710 UX aKTUBHOM (ha3bl, BEICTPAUBATh JIEJIOBYIO U 00pa30BaTEIbHYIO
KOMMYHUKAIIUIO, U30erasi JIMYHOCTHBIX OI[ECHOUHBIX CYXJECHUM.
[Inanupyemblie npeMEeTHBIE PE3yJIbTaThl

B pesynbrare 00ydyenus no [IporpamMmme yaeOHOro (3J€KTUBHOTO) Kypca
«Hay4Hble OCHOBBI XUMHUN» O0YYAIOIIUNACS HAYUYNUTCS:

pacKpbIBaTh Ha MPUMEpaxX poJib XUMHUHU B (HOPMHUPOBAHUU COBPEMEHHOU

HAYYHOM KapTHUHBI MUpPA U B MPAKTUYECKOM JESATEIbHOCTH YEJI0OBEKA, B3aUMOCBS3b
MEXy XUMHUEN U JPYTUMHU €CTECTBEHHBIMU HAYKaMU;

WJUTIOCTPUPOBATh HA IPUMEPAX CTAHOBJICHHUE U SBOJIIOLUIO OPraHUYECKOU
XUMHUHU KaK HAyKW HA Pa3IMYHbIX UCTOPUUECKUX ATANax €€ Pa3BUTHS;
yCTaHaBIIMBAaTh MPUUYNHHO-CJIEJICTBEHHBIE CBSI3U MEXKY CTPOCHUEM aTOMOB
XUMHUYECKUX AJIEMEHTOB U IEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKHUX
AJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBHUM C MTOJIOKEHUEM XUMHUYECKUX
AJIEMEHTOB B MEPUOJIMNUECKON CUCTEME;

AHAJIM3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEUIECCTB, PUMEHSIS

MOJIO’KEHUSI OCHOBHBIX XMMUUYECKUX TEOPHUI: XUMHUYECKOTO CTPOCHUS
opraHnueckux coeguHenut A.M. bytnepoBa, CTpoeHUsI aTOMa, XUMHUYECKOM
CBSI3H, SJICKTPOJINTUYECKON TUCCOLMALIMU KUCIIOT U OCHOBAHUN; YCTaHABIIMBATh
MIPUYUHHO-CJIEACTBEHHBIE CBSI3M MEX/y CBOMCTBAMH BEILIECTBA U €I0 COCTABOM U
CTPOCHUEM;

MIPUMEHATH ITPaBUJIa CUCTEMATUYECKON MEXKTYHAPOAHON HOMEHKJIIATYPbI

KaK CPEJCTBA PA3IMYCHUS U UICHTU()HUKAIINN BEIIECTB MO UX COCTABY H



CTPOEHHUIO;
COCTaBJISITh MOJICKYJIIPHBIE U CTPYKTYPHBIE OPMYIIbl HEOPTaHUUYECKUX U
OpraHUYeCKUX BEUIECTB KaK HOCUTENEH HHPOpMAIIUU O CTPOCHUH BEIIECTBA, €T0
CBOMCTBAX U MPUHAIIEKHOCTH K ONPEIETICHHOMY KJIACCy COCITMHEHUM;
OOBSICHATD MPUPOAY U CIIOCOOBI 00pa30BaHU XUMUYECKOU CBSI3HU:

KOBaJICHTHOH (TIOJIAPHOM, HETIOISPHOM ), HOHHOM, METAJNTNYECKOM, BOJOPOIHON —
C LEJBIO ONPEAECIEHUS XUMUUECKON aKTUBHOCTH BEIIECTB;

XapakTepu30BaTh GU3NYECKHUE CBOMCTBA HEOPTAHUUECKUX M OPTaHUYECKUX
BEIIECTB M YCTaHABJIMNBATh 3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEUIECTB OT THIMA
KPHUCTAJUINYECKOU PEIIETKH;

XapaKTEepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHNH XUMHUYECKUX CBOWCTB

MPOCTBIX BEMIECTB, BOAOPOAHBIX COCAMHEHHUH, BBICIINX OKCUAOB U TUIPOKCHJIOB;
MIPUBOJIUTH TPUMEPHI XUMUYECKUX PEAKIIUM, PACKPBIBAIOIINX XapaAKTEPHBIE
XMMHUYECKUE CBOMCTBA HEOPTAHUYECKUX U OPTaHUYECKUX BELIECTB U3YYEHHBIX
KJIACCOB C II€JIbIO UX UJICHTU(UKAIIMN U OObSICHEHHS 00JIaCTU TPUMEHEHUS;
ONPEAEIATh MEXAHU3M PEAKLIUH B 3aBUCUMOCTH OT YCJIOBUH IPOBEICHUS
PEAKLMU U IIPOrHO3UPOBATh BO3MOKHOCTD IPOTEKAHUS XUMUUECKUX PEAKIMU HA
OCHOBE THUIIa XUMUYECKOW CBA3U U AKTUBHOCTHU PEArCHTOB;

yCTaHaBJIMBAaTh 3aBUCUMOCTh PEAKIIMOHHON CITIOCOOHOCTH OPTraHUYEeCKUX
COCAMHEHUN OT XapakTepa B3aUMHOIO BIMSAHUS ATOMOB B MOJIEKYJIAX C LIEIBIO
MIPOTHO3UPOBAHUS TPOIYKTOB PEAKIINU;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIIMU U CMELIEHUS
XUMHUYECKOTO PABHOBECHSI OT PA3JIMUYHBIX (DAKTOPOB C IIEJIbIO ONPEACIICHUS
ONTHUMAJIbHBIX YCIOBUU MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

YCTaHABJIMBATh TEHETUYECKYIO CBA3b MEK/Y KJIACCAMU HEOPTaHUYECKHUX U
OpraHUYeCKUX BEUIECTB ISl 00OCHOBAHUS IPUHIIMITUATIBLHON BO3MOXHOCTH
IIOJIyYE€HUSI HEOPTaHUYECKUX U OPTAaHUYECKUX COCIMHEHUM 3a/IaHHOTO COCTaBa U
CTpPOEHU,

NOOMPATh PEareHThl, YCIOBHS U ONPEACNIATh MPOTYKTHI PEaKITHii,
MO3BOJISIFOIINX PEATM30BaTh JIA0OPAaTOPHBIE U MPOMBIIIIIICHHBIE CITOCOObI
IIOJIYYCHUS] BAXKHEUIINX HEOPTAaHUYECKNUX U OPIraHUYECKUX BELIECTB;
ONPEAEIATh XapaKTep CPeAbl B PE3YNIbTATE TUAPOIIN3a HEOPraHUIECKUX U
OPTraHUYECKUX BEIIECTB U IIPUBOIUTH IPUMEPBI THIPOJIN3A BELWIECTB B
MOBCEHEBHOM JKMU3HU YeJIOBEKa, OMOJIOTHYECKUX OOMEHHBIX MPOIeccax U
MPOMBIIICHHOCTH;

MPUBOJUTH IPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B

IPUPOAE, TPOU3BOACTBEHHBIX MPOLIECCAX U )KUZHEEATEIIBHOCTH OPTaHU3MOB;
000CHOBBIBaTh MPAKTHUYECKOE UCITOJIb30BAHNE HEOPTAHUUYECKUX U

OpPTraHUYECKHUX BEILECTB U UX PEAKIM B TPOMBIIIJICHHOCTU U OBITY;

BBITIOJIHATh XUMHYECKUN SKCIIEPUMEHT 110 PACIIO3HABAHUIO U MOJTYYEHUIO
HEOPraHUYECKUX U OPTAaHUYECKUX BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJ1acCam
COCIMHEHUI, B COOTBETCTBUU C MPABWJIAMH U NMPUEMaMU O€30TIaCHOM pabOTHI C
XUMUYECKUMH BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAaHUEM;

MIPOBOJUTH PACYEThl HA OCHOBE XUMHUECKUX (OPMYI M YpaBHEHUN

peakuuii: HaX0XACHUE MOJIEKYISIPHON (POPMYIIBI OPTaHUYECKOTO BEIIECTBA 10 €ro



IJIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIIIUX B €r0 COCTAB, WIIH 1O
POAYKTaM CTOPaHHUsl; pacyeThl MACCOBOM J10JIM (MACChl) XUMHUYECKOTO
COCIMHEHUSI B CMECH; pacueThl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB
PEaKIIMK, €CIIA OJTHO U3 BEUIECTB JJAHO B U30BITKE (MMEET MPUMECH ); PACUECThI
MacCcOBOM Ui 0OBEMHOM 10JIM BBIXO/IA MPOYKTA PEAKIIUU OT TEOPETUUECKU
BO3MOXKHOT'O; PacueThl TEIIOBOTO 3(peKkTa peakinu; pacueTbl 00bEMHBIX
OTHONIEHUH T'a30B MPU XUMUYECKUX PEaKIUAX; pacueThl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MTPOAYKTa PEAKIIMH, €CIIH OJHO U3 BEIIECTB JIaHO B BHUJIE
pacTBOpa ¢ ONPEACIEHHON MAaCCOBOM JIOJIEN PACTBOPEHHOTO BEIIECTBA;
MCIIOJIB30BATh METO/Ibl HAYYHOI'O TO3HAHUS: aHAJIU3, CUHTE3,

MOJICTTUPOBAHNE XUMUYECKHUX MPOIIECCOB U SIBJICHHUM — IIPH PEIICHUN y4eOHO-
MCCIIEIOBATENbCKUX 3aa4 IO U3YYEHHUIO CBOKCTB, CIIOCOOOB MOIYYEHUS U
pacno3HaBaHUsI OPraHUYECKUX BEILIECTB;

BJIQJIETh NMPaBUJIAMU O€30ITACHOTO OOPAIEHUS C EIKUMU, TOPIOUMMHU U
TOKCUYHBIMU BEILIECTBAMH, CPEACTBAMHU OBITOBOM XUMUU;

OCYIIECTBIISATh MOUCK XUMUYECKOW MH(POPMAIIUU TI0 Ha3BAHUSIM,
uAeHTHU(UKATOpaM, CTPYKTYPHBIM (hOpMYyJiaM BEILIECTB;

KPUTUYECKH OIEHWBATh U MHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAITHUIO,
COZIEpKAIIYIOCSl B COOOIIEHUSAX CPEACTB MAacCOBOM MH(POpMAIUH, pecypcax
NHTtepHeTa, HAyYHO-TIOMYIISIPHBIX CTAThAX C TOUYKHU 3PEHUS €CTECTBEHHO-HAYYHOMN
KOPPEKTHOCTH B IIEJISIX BBISIBJICHUS OIIMOOYHBIX CYKICHUHN U (hOPMUPOBAHUS
COOCTBECHHOM MO3UIINH,

YCTaHABJIMBATh B3aUMOCBSI3U MEXAY (pakTamMu U Teopueu, MpUINHON 1
CJICICTBHEM TMPU aHAJIU3E MPOOJIEMHBIX CUTYallMil 1 000CHOBAaHUU MTPUHUMAEMBIX
pEIIEHUN Ha OCHOBE XUMHUYECKUX 3HAHUM;

MPEACTABISATh MMYTU PELISHUS TNI00ATBHBIX MPOOJIEM, CTOSIIUX TIepe
YeJI0BEUYECTBOM, U IEPCIEKTUBHBIX HAPABICHUN Pa3BUTUSI XUMUUYECKUX
TEXHOJIOTHM, B TOM YUCJI€ TEXHOJIOTUN COBPEMEHHBIX MAaTEPUAIIOB C Pa3JIMYHOU
(GYHKITMOHAIBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CBHIPBS, IEPEPAOOTKU U
YTHJIA3AIIUU TTPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

OOy4aronuiicst moJIy4YUuT BOSMOKHOCTh HAYUUTHCS

dbopMynupOBaTh 1IE€Th UCCIIEIOBAHUS, BEIIBUTATH U TTPOBEPSTH
AKCIIEPUMEHTAIILHO TUIIOTE3bl O XUMHYECKHX CBOMCTBAX BEIIECTB HA OCHOBE UX
COCTaBa U CTPOCHHUS, UX CLIOCOOHOCTH BCTYIATh B XUMUYECKHUE PEAKIINH, O
XapakTepe U MPOAYKTax pa3InuHbIX XUMHUYECKUX PEaKIU;

CaMOCTOSITEJIbHO MJIAHUPOBATh U MTPOBOJIUTh XUMHUYECKHUE IKCIIEPUMEHTHI C
coOroieHreM MpaBuil 6€30MacHoi paboThI C BEIIECTBAMU U JIa0OpaTOPHBIM
000py/noBaHUEM;

UHTEPIPETUPOBATH JAHHBIE O COCTABE U CTPOCHHUH BEIIECTB, MOTYUYEHHBIE C
MTOMOIIbI0 COBPEMEHHBIX (PU3UKO-XUMHUECKUX METOIOB;

ONUCHIBAaTh COCTOSIHUE AIIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXaHMUECKUX MPEACTABICHHUN O CTPOCHUH aToMa sl OObSICHEHU S
PE3YJIBTATOB CIEKTPAIBLHOTO aHAJIN3a BEIIECTB;

XapaKTepPU30BaTh POJib A30TOCOAEPKAIINX TETEPOIUKINYECKUX COCAUHEHU

1 HYKJICMHOBBIX KUCIIOT KaK BaKHEHIITNX OMOJIOTUYECKN aKTUBHBIX BEIIIECTB,;



IIPOTrHO3UPOBATh BO3MOKHOCTD TPOTEKaHUSI OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUiA, JIEKAIIUX B OCHOBE MPUPOJHBIX U
IIPOU3BOJICTBEHHBIX MPOIIECCOB.

COAEPXAHUE ITPOI'PAMMBI

10 KJIACC

I. YreBomopossl. (38 yacoB)

1.1: Beenenue. (8 yacoB)

1. Ctpoenus atroma yriaepojia B HOpMajdbHOM U BO30YKJIECHHOM COCTOSIHUSIX.
DJIEKTPOHHBIC U AIIEKTPOHHO-Tpadudeckre GopMysIbl aTOMa yIIIepoa.

2. 'mbpuauzanus opobuTaneit Ha mpuMepe aroma yriepoaa. Buabl rubpuauzanuu.
['eoMeTpust MOJIEKYN paCCMOTPEHHBIX BellecTB. KpaTHOCTH yriepon -
YIIIepOAHBIX CcBsi3ei. OcoOble BUABI CBSI3U B OPTaHUUECKHUX BEIIECTBAX: G —
CBSI3b U T — CBS3b.

3. Homenkiatypa OpraHM4eCcKux COCIMHEHNUN: CUCTEMATUYECKasl, TPUBHAIIbHAS,
panoHanabHast. OOIIMe NPUHLMIIBI IOCTPOCHUS Ha3BaHUN OpraHNYeCKUX
BEIIECTB, YIPaXXHEHUS — COCTaBlIeHNE (OPMYIT [T0 HA3BAaHUSIM M HA00OPOT.

4. Buasl M30MEpUH OPTraHUYECKUX COCAUHEHUI: CTPYKTYpHas U
IPOCTPaHCTBEHHAS.

5. O01Iue 3aKOHOMEPHOCTH NMPOTEKAHUS PEAKIUI C y4aCTUEM OPraHUYECKUX
BEIIECTB. YCIOBUS IPOTEKAHUs, CIOCOOBI pa3pyLICHUs CBsI3eH, Kiaccupukanus
peaKkIMii M0 MEXaHU3MaM U TUIY PEAaKIIMOHHBIX YaCTHLI.

6. — 7. AnropuT™ pemieHus 3a7ad Ha BEIBOJ ()OPMYIT BEUIECTB IO MACCOBBIM
JIOJISIM AJIEMEHTOB.

8. toroBoe noropeHue teMol «BBenenne»

1.2: TlpenenvHble yriieBog0pOAbL. (7 4acoB)

9. Anxansl. [TapaMeTpbl XUMUYECKOW CBA3U, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, OHATHE 0 KOH(pOpMaIUIX, BUIbl KOHpopmanuid. CBs3b
IPOCTPAHCTBEHHOIO CTPOCHMS M YCTOMUNBOCTH BEILIECTB.

10. BzaumHO€ BIMSIHME aTOMOB B MOJIEKYJIaX aJIKAHOB. PEernocenexkTuBHOCTh
peaKIuu.

11. OcoOeHHOCTH MPOTEKAHUSA XUMUYECKUX PEAKIIUN C y4aCTHEM aJIKaHOB,
MEXaHU3M PEAKIMU CBOOOAHO-PAIUKAIBLHOTO 3aMELICHHUSL.

12. Huxnoankanbl. OCOOEHHOCTH CTPOCHUS U CBOMCTB IIMKJIOAJIKAHOB: PEAKITUN
3aMEIlEeHUS U IPUCOETUHECHHUS.

13. — 14. Pemenue 3a1a4 Ha HAXOXKACHUS MOJIEKYISIPHBIX (HOPMYIT
OpraHUYeCKUX BEUIECTB M0 MPOAYKTAM CTOPAHUS.

15. UtoroBoe noBropenue teMol «IIpenenbHbie yrieBoaopoashy

1.3: HenpenenbHbie yrneBonopoasl. (13 yacos)

16. ITpupona 1BOIMHOM CBS3U B alikeHax U ankaaueHax. O0pa3zoBaHue U
rapameTpbl ABOWHOM CBA3U. Buabl uzomepun.

17. Mexanu3Mm peakuuu 3MeKTPOPUILHOTO MPUCOESAUHEHUS, TPABHIIO
MaproBHukoBa. D¢ dekt Xapara (mepoKCuaHbINA 3H EKT).

18. Peakiuu 3amernieHus B ajgkaHax. MexaHu3M peakiii CBOOOIHO-PaIUKaIbHOTO
IIPUCOEIMHEHHNS Ha IPUMEPE PEAKIUU TOJTUMEPU3ALINN.

19. — 20. OkHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINN C YYACTHEM aJTKEHOB.



21. Peakuyu npucoeauHEHHS TAJIOTEHOB U FaJOr€HAIKaHOB K

CornpsiKeHHBIM alIKaJJue€HaM, 3aBUCUMOCTh MPOAYKTOB PEaKIUiA OT YCIOBHM HX
nporekanus. Peakiuu npucoequHeHrs Ha IpuMepe U30JMPOBAHHBIX U
KyMYJIMPOBAaHHBIX aJIKaJIUEHOB.

22. Anxunsl. [Ipupona TpoiiHo# cea3u. OOpazoBaHue U TapaMeTpbl TPOMHON
cBsi3u. Busl uzomepun.

23. Peakiuu npuCcOEIMHEHUS U 3aMEILICHUS B aJIKMHAaX.

24. —25. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH C YUACTUEM AJIKHHOB.
26. — 27. Pemenue 3a1aq Ha HAXOXKICHUS MOJICKYJISIPHBIX (hOPMYJT
YIJIEBOIOPOIOB 1O 0011Ie# (hopMyIie BelIecTRa.

28. UroroBoe noBropeHue temsl «HenpenensHpie yriieBogopoaby

1.4: Apomatuyeckue yriieBooposl. (10 yacos)

29. Ilpupona apoMaTuyeCKOM CBSI3H, €€ BIUSHUE HA PEaKIMOHHYIO CIOCOOHOCTh
BeniecTs. M30Mepusi 1 HOMEHKIIaTypa apeHoB.

30. MexaHu3M peakuuu 3eKTPOPUILHOTO 3aMEILEHUS Ha TpUMepe OEH301a U €ro
TOMOJIOTOB.

31. OpueHTaHTBl IEPBOTO U BTOPOro poaa B 6€H30JbHOM KoJiblie. CortacoBaHHas
Y HECOIIACOBAaHHAsI OPUEHTALU.

32. — 33. OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, IPOTEKAIOLIUE C YUACTUEM
rOMOJIOrOB OeH3071a.

34. O6mue crnocoObl IPOMBIIIJIEHHBIX U JTA00OPATOPHBIX CIIOCOOOB MOTYYEHUS
YIJIEBOJOPOJIOB.

35. JIaboparopHas pabora. KauecTBEHHbIE peaKIMU Ha YIJIEBOIOPOIbI.

36. — 37. I'eneTndeckas CBsI3b yIIE€BOIOPOIOB.

38. UtoroBoe 3anstue 1o 1 pazaeny «YrmeBogopoab»

II. Kucnopoaconep:kamue opraHn4eCcKre BEeIeCTBa. A30TCOAEPKAIINE
OpraHUYeCKHE BEILECTBA.

2.1: CiiupTsl. (6 yacoB)

39. Kucnoponcoaep:xaiine opranndeckue Bemecrsa. OyHKIMOHAIbHBIE TPYTIIIbI
(runmpocorpymra, kKapOoHUIbHAs, KapOoKcuiibHas ). B3auMHoe BIMsiHUE aTOMOB
B MOJIEKYJIaX OPraHUYECKHUX BELIECTB, COJIEPKAIINUX KUCIOPOI.

40. PacripenesieHne IEKTPOHHOMN TUIOTHOCTH B MOJIEKYJIaX CIIMPTOB Pa3HBIX
rOMOJIOTHYECKHUX PSI0B: MPeeIbHbIX, HEMPEAeIbHbIX, apoMaTuueckux. OOmias
XapaKTepUCTUKA XUMUYECKUX CBOMCTB CIUPTOB. Peakiuu 3amenienus,
IPOTEKAIOIINE B YITIEBOJIOPOAHOM PaUKaie CIIUPTOB.

41. OcoOeHHOCTH CTPOECHUS U CBOMCTB MHOTOATOMHBIX CLIUPTOB. DEeHObI,
CTpPOEHHE, CBOMCTBA, OPUEHTALIMS B OEH30IbHOM KOJIbLIE.

42. IIpoMbIIIIIEHHBIE U JIA0OPATOPHBIE CLIOCOOBI MOIYYEHHUs! CHUPTOB U (heHoIa.
MexaHu3m peakuu HyKjieo(pHIbHOTO 3aMeIleHUs Ha TPUMEPE MOTYUYEHUs
CIIMPTOB U3 rajOreHaJIKaHOB.

43. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU C YYaCTHUEM CIIUPTOB.

44. UtoroBoe 3anatue 1o teme «CupTh»

2.2: KapbonwibHble coenunenus. (3 gaca)

45. Tomonoruueckue psiapl kKapoonusoB. Knaccudukamnus. M3omepus u
HOMEHKJIATypa. DIEKTPOHHOE CTPOEHUE, B3AUMHOE BIIUSHUE B MOJIEKYJaX.



46. XuMUYECKHE CBOMCTBA aJbJETU0B U KETOHOB. MexaHu3M peakiuil
HYKJI€O()MIBHOTO MIPUCOECTMHEHUS Ha TPUMEPE aNbJICTUI0B U KETOHOB.

477. OKHCIUTENHbHO-BOCCTAHOBUTENBHBIC PEAKIIMU C YUaCTUEM aJIbJICTUIOB U
KETOHOB.

2.3: KapbokcunbHble coenuHeHus. (9 4acoB)

48. CocraB, knaccuduKaims, U30Mepusi 1 HOMEHKJIaTypa KapOOHOBBIX KUCJIOT.
DJIEKTPOHHOE CTPOCHHE, B3aUMHOE BIUSHUE B MOJICKYaX.

49. Oco0bie CBOICTBA HEKOTOPHIX KaPOOHOBBIX KUCIIOT: MyPaBbHUHOM,
MaJbMUTHUHOBOM, cTeapruHOBOM. Mbla. OTHOLIEHUE MbLIA K KECTKOM BOJE.

50. HenpenenbHbIE, TBYyXOCHOBHBIC U apOMaTHIECKUE KUCIOThI. OCOOCHHOCTH UX
cBOMCTB. CrIoCOOBI MOTyYEHHSI IByXOCHOBHBIX KHCIIOT.

51. B3auMoCBs3b KUCIOPOICOAEPKAIINX OPraHUIECKUX BEIIECTB.

52. B3auMoCBs3b KUCITOPOJICOAEPKAIIMX OPTAHUYECKUX BEMIECTB U
YIJIEBOJAOPOJIOB PA3IMYHBIX TOMOJIOTHYECKUX PSIIOB.

53. — 54. Peiienue 3a/1a4 Ha HaXOXJIEHUE MOJICKYISIPHOU (DOPMYITbI
OpPraHUYECKOIO BEIIECTBA, COAEPIKAIIETO KUCIOPOL.

55. JlaboparopHas pabora. KauecTBeHHbIE peaklluy Ha KUCIOPOICOEpKaLIIe
OpraHUYeCKHE BEILECTBA.

56. UtoroBoe 3ansTue no teMaM: «KapOoHUIIbHBIE 1 KapOOKCUIIbHBIC
COCIMHEHHUSD)

2.4: Amumnsl. (3 yaca)

57. Amunbl. OCHOBHOCTh aMHHOB, 00YCIIOBJIEHHAs1 0COOBIM CTPOECHHUEM
AMUHOTPYTIIIHI.

58.AnrinH. OCHOBHBIE CBOMCTBA AHWJIMHA B CPABHEHUM C aMUHAMHU U aMMHAKOM.
OpuenTanust B 0€H30JIbHOM KOJIble. MeXaHu3M peakiuy 3UHUHA.

59. Penienue 3a1a4 Ha HAXOXKACHUE MOJIEKYISIPHOU (POPMYIIBI OpraHUYeCKOro
BELIECTBA, COAEPKAILETO a30T.

II1. BemecTBa >XMBBIX KJIETOK. (6 4acoB)

60. XKupsl. OcoOEHHOCTH CTPOEHHUS, COCTaB U Kiaccudukanus xkupos. CBoICTBa
NPENEIIbHBIX U HETIPEAEIbHBIX )KHPOB.

61. Monocaxapunsl. Kiaccudukaius, coctaB, m3oMepusi, TAyTOMEPHSI,
ontuyeckas nzomepus. CBOINCTBa MOHOCAXapuA0B HA OCHOBAaHUHU UX COCTaBA U
CTPOCHHSI.

62. Onurocaxapuapl, noaucaxapuabl. CTpoeHHUE, HAXOXKJICHUE B IPUPOJE.
XUMHUYECKUE CBOMCTBA: OKUCIIEHUE, KUCITIOTHBIN TUAPOJIU3.

63. AMHUHOKHUCIIOTHI —aM(OTEpHBIE OPTaHUYECKUE COCTUHEHUS. B3anMHoe
BJIUSIHUE JIBYX (DYHKIIMOHAJIBHBIX TPYIII APYT Ha Apyra.

64. benku — npupoiHbIe NoaUMEpPBL. ' uaponu3, 1eHarypanus, IBETHbIE peaKuu
Ha OEJIKH.

65. JlaboparopHas padora. KauecTBeHHBIC peakIinK Ha aMUHBI, KpaxMaJjl U OCJIKH.
I'V. BeicokOMOJIEKyAsIpHbIE OPTaHUYECKUE BEILIECTBA, BOJIOKHA. (5 4acoB)

66. [Tomumepsl, 0COOCHHOCTH CTPOSHHUS, PU3HICCKUX CBOMCTB, CIIOCOOBI
MOJIyYE€HUS IOJIMMEPOB: MOIUMEPHU3ALS, TOJUKOHICHCALIHS.

67. CrepeoperyisipHble NOAUMEPBL. TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIE
nonumepsl. [ImacTmaccsl.



68. Bonokna, kiaccuukanus, Mpou3BOJCTBO BOJIOKHA KallPOH U JIABCAaH peakiuen
ITOJINKOHICHCAIIUH.

69. UtoroBoe 3andarue 1o pazaenam Il u IV

70. O6o61mIaroIIee MOBTOPEHHE.

11 KIIACC
V. Xumuueckuid 31emeHT (11 yacoB)

71-72. ®opmbl CyIIECTBOBAHUS XUMHUECKUX AIEeMEHTOB. OCHOBHBIC MOHATHS U
3aKOHBI XUMHUH.

73-74. Ctpoenne aroma. [lepuogndeckmii 3akoH. [lepuomudeckas cucrema
AJIEMEHTOB U CTPYKTYpa IEKTPOHHON 000JI0YKH aTOMOB.

75-76. Xumuyeckue GopMysbl U pacueThbl MO HUM. 3a/1a4i Ha HAXOXKICHHUE
XUMUYECKON OpMYIIbl BEIIECTBRA.

77. KonmuuectBo BemiecTBa. Yucino ABoraapo. MosnspHslii o0beM razos. ['a3oBbie
3aKOHBL.

78. ANITOPUTMBI PENICHUSI PACUETHBIX 3a/1a4.

79. ANTOPUTMBI PENIEHUS SKCHEPUMEHTAIIBHBIX 33/1a4 [PU U3yYCHUU
HEOPTraHMYECKUX U OPTAHUYECKUX COCTUHECHMUIA.

80.1Utorosoe 3aHATHE IO TEMEKXUMHUYECKUNA STIEMEHT.

VI.BemectBo (9 4acoB)

81. DIEeKTPOOTPUIATETHHOCTh XUMUYECKUX AJIEMEHTOB.

82. Nonnas cBs3b. Katnonsl u annonsl. Kitaccudukaiys HOHOB 1O COCTaBY
(TIpOCTBIE U CIIOXKHBIE), 1IBeTa MOHOB. MloHHBIE KpucTammuyeckue pemeTku. CBoicTBa
BEILECTB C MOHHOM KPUCTAIUINYECKON PEIIETKOM.

83-84. Knaccudukanus KOBaJICHTHON XMMHUYCCKOM CBSI3U: 110 MEXaHU3MY
oOpazoBanus (0OMEHHBIN U JJOHOPHO-AKIIENTOPHBII), TIO IIEKTPOOTPUIIATETLHOCTH
(monstpHast M HEMOJSIPHAs), 10 CIIOCO0Y MEePEKPHIBAHUS IEKTPOHHBIX opOuTaseil (¢ u
T), IO KpaTHOCTHU (OMHApHas1, IBOWHAs, TPOWHAs U moxyTopHas). [lonsgpHOCTE CBS3M
U TIOJISIPHOCTH MOJIEKYJIBI.

85. MexMoIeKyIsipHas U BHyTPUMOJIEKYIsIpHAsl BOAOPOIHAS CBA3b. MexaHu3M
o0Opa3oBaHus U 3HAYECHUE BOJOPOIHOM CBSI3M JIJIsi OPTaHU3AIMU CTPYKTYP
OMOTIOTMMEPOB.

86. Ennnas npupona xumuueckux cBsa3en. IoHHas CBSA3b Kak MPEIeNIbHBIN Clydai
KOBQJIEHTHOM TMOJIAPHOM CBS3M; MIEPEXO/ OJHOIO BHUIA CBSI3U B IPYTOM; Pa3HbIC BUbI
CBSI3U B OTHOM BeIllecTBe. MeXMOJIEKYJIIpHbIC B3aUMOCHCTBUS.

87. MeTtannuueckasi CBA3b.

88. BemiecTBa MOJNEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHud. Tun
KPUCTAJUINYECKON

peleTku. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS.

89. NroroBoe 3ansaTHe M0 TeMe«BemecTBoy.

VII. Knaccugukanus xumnieckux peakuuid (15 yacos)

90. PacueTpl 00BEMHBIX OTHOIIEHUH Ta30B MPU XUMUYECKHUX PEAKIIUIX
91-92.OnekTpoauTHYECKas JUCCOLUAIUS HEOPTAHUYECKUX U OPTaHUYECKUX KHUCIIOT,



IeJiouer, coneid. Peaknuym HOHHOro oOMeHa.

93. Pacuersl, CBA3aHHBIE C KOJINYECTBEHHBIM COCTaBOM PACTBOPOB.

94-95. CrkopocTh XuMU4eCKOM peakiuu. [IoHATHS «IHTATBIUS», «IHTPOIIHS,
«aHeprus ['m66ca». Ob6parumMbie 1 HEOOPATUMbIE XUMHUYECKUE PEaKIIUd. XUMUYECKOe
PABHOBECHE U YCIOBUS €TI0 CMEIICHUSI.

96. Pemienune 3a1a4 o teme: « CKOpOCTh XUMUYECKON PEAKIII

97. Tennosie 3P heKThl XUMHUUESCKUX peakiui, 3akoH ['ecca. PacueTs 1o
TEPMOXUMHUYECKUM YPABHEHUSIM

98-99. OkucIuTENbHO-BOCCTAHOBUTENBHBIE peakiini. MeTo 1 3IEKTPOHHOTO U
AJIEKTPOHHO-UOHHOTO Oananca. Binsuue cpeasl Ha nporekanne OBP.

100. Koppo3ust MeTa/IoB U CIOCOOBI 3aIUTHI OT HEeE.

101-102. I'maponu3 opraHUYEeCKUX U HEOPTAaHUYECKUX coeAMHEeHU. OOpaTUMBbIi
TUAPOJINA3, HEOOPATUMBIN THIPOSIU3 U OOMEHHBIN TUApoNn3. BonopoaHsii
MOKa3aTellb.

103. DnekTponu3 paciiaBoB U paCTBOPOB BEILIECTB.

104. Utorosoe 3anstue no teme«Knaccupukamms XuMHUIECKUX PEAKITUN.

VIII. KomiuiekCHbIE COeIMHEHUsSI M KPpUCTALIOruaAparsl (3 yaca)

105. Koopaunaunonnas teopust A. Bepruepa. KommuiekcHbIE COeIMHEHNS.
Knaccudukanus, HomeHKIaTypa. XuMuueckue cBoicTBa. [lomyuenue u npumeHeHue
106. Kpucramioruaparel. XuMuueckue cBocTBa. [lonyyeHre u npuMeHeHue.
107. Pemenne 3ana4 o teme: «Kpucramioruaparsn.

IX. Knaccudukanus BemecTB u ux cBoiicTea (12 yacon)

108-111. Xapakrepuctuka MeTaioB maBHbeIX noArpymmn [—III rpymm.
XapaKTEpUCTUKA METANIOB — MEJIN, XpOMa, KEJIe3a.

112-114. XapakTepucTrKa HEMETaUI0B MaBHBIX moarpyr [V-VII rpymm.
115.Xumuueckne CBOMCTBA HEOPraHUYECKUX BEILIECTB PA3JIUYHBIX KJIACCOB.
B3anMoCBsA3b HEOPraHMYECKUX BEIIECTB.

116. Ilpaktruueckas padora Ne 1 XuMudeckue CBOMCTBA OKCHIOB, OCHOBAaHHM,
KHCJIOT U COJIEH.

117. 'eneTndeckast CBSA3b MEXKIY KJIaCCaMU HEOPTaHMYECKUX COCAUHEHH.

118. Utorosoe 3ausitue o teme«Kiaccudukaiys BemecTB 1 X CBONCTBaY.
Pewrenne 3anau no teme: «HeopraHnueckre BEIIeCTBay.

X. Ciu1aBbl M HHTEPMETAIUABI (2 yac)

119.CninaBsl 1 HHTEpPMETAJUINAIBI.

120. Pemenue 3aa4 Ha BRIYKMCIICHUE MAaCCOBOM JIOJIM METaJljla B CIIJIaBE, BHIBEJICHHUE
dbopMyT HHTEPMETAUTH/IOB.

XI. MHoroo0pa3ue opranu4ecKux BeuiecTs (8 4acos)

121-122. OcHOBHBIE MOJOKEHUS 1 HANPABICHUS PA3BUTHSI TEOPUH XUMUYECKOTO
cTpoeHus oprannueckux emecTB A.M. BytiepoBa. OcoO€HHOCTH XMMHUYECKOTO U
AIIEKTPOHHOTO CTPOEHUS AJIKAHOB, AJIKEHOB, aJIKMHOB, X CBOMCTBA.

123. ApomaTriecKkue yriaeBOogOPO/Ibl.

124.9nexTpoHHOE CTPOCHHE (PYHKIIMOHAIBHBIX TPYII KHCIOPOI0COAECPKAIIIX
OpPraHUYECKHUX COCAUHECHUM.

125.XumMmndeckre CBOMCTBA KUCTOPOACOAEPKAIINX OPTaHUIECKUX COCTUHEHUM.
Cnoxwnbie a3¢upsl. XKupbl. Mbina.



126. YrneBopsi.

127. AMyunabl. AMUHOKHCIIOTHL. benku.

128. Utorosoe 3ansTue 1no teme «MHOrooopasme OpraHMuecKux BEIIeCTBY.

XII. ITo3HaHue ¥ NPUMEHEHNE BELECTB U XUMH4YecKux peakuuid (10 yacosn)
129.11paBuna pabotsl B labopaTtopuu. MeToabl uccienoBaHus 00bEKTOB.

130. KauecTBeHHbIE peakliMi HA HEOPTaHUYECKUE U OPTaHUYECKUE BEIIECTRA.
131-132. IIpaktuueckas padbora Ne 2 KayecTBeHHbIE peakIuyi OpraHUYeCKUX U
HEOPraHUYECKUX COCTUHECHUM.

133. O61mue Hay4YHbIe MPUHIUIBI XMMHUYECKOTO MTPOU3BOACTBA.

134. PacueTtsl Macchl BeeCTBA UM 00BbEMA T'a30B MO U3BECTHOMY KOJIIMYECTBY
BEILIECTBA U3 YYACTBYIOIIHNX B PEAKIIUH.

135. Pacuetsl macchl (00bEMa, KOJIMYECTBA BELIECTBA) MMPOYKTOB PEAKIUH, ECIIH
OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH ).

136. Pacuetsl macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIMH, €CJIU OJTHO
U3 BEIIECTB JIaHO B BUJE PACTBOPA C ONPEAECIEHHON MAacCOBOM J0JIEl pACTBOPEHHOTO
BELIECTBA.

137. 3apaun Ha onpenesieHHe BbIXO/1a MPOIYKTA PEAKIIUH.

138.3agaun Ha onpenesieHNe KOJTMYECTBEHHOTO COCTaBa CMECH.

139-140. 3amura NpOEKTHBHIX PabOT.

TEMATHUYECKOE IINTAHUPOBAHHUE

Ne Tematnueckoe nnanupoBanue Konmnuectsa @opma

I1/T1 4aCOB KOHTPOJISI

I. YrneBomopomst (38 yacoB)

1. Benenne 8 yacoB TectupoBanue

2. IlpenenbHble YIIEBOAOPOIbI 7 4aCOB 3aueT

3. Henpenenbubie yreBoaopoabl 13 yacos [IpoekTHas
pabora

4. Apomaruueckue yrineBoaopossl 10 yacos Jlaboparoprast
pabora

II. Kucnopoacoaep:xaiiye opraHn4ecKue BemecTBa. A30TCoAepKaIINe
opranuveckue Bemiectna (21 yac)

5. Cnuptsl 6 yacoB IIpoekTHas

pabota

6. KapOonunbHble coequnenust 3 yaca TecTupoBaHue

7. KapboxkcunbHbie coerHeHus 9 yacoB JlaboparopHast
pabota

8. Amunsbl 3 yaca TectupoBanue

III. BemiecTBa >XKMBBIX KJIETOK (6 4acoOB)

9. BemecTBa >xuBBIX KJIETOK 6 yacoB JlabopaTtopHas
pabora

I'V. BBICOKOMONEKYIISIPHBIE OPTAHUYECKHE BELIECTBA, BOJIOKHA.
(5 yacoB)

10. BBICOKOMOJIEKYJIIPHBIE OPTAaHUYECKUE



BEILIECTBA, BOJIOKHA
S gacoB lIpoekTHas

paborta

V. Xumnueckunii 3neMenT (11 gyacoB)

11. Xumuueckuii anement 11 yacoB TectupoBanue,

POEKTHAas

paborta

VI.BemectBo (9 yacoB)

12. BemectBo 9 yacoB 3ayet

VII. Xumnueckas peakuus (15 gacoB)

13. Xumnueckas peakius 15 yacos 3auer

VIII. KoMmmiekCHbIE COETMHEHUS U KpUCTAIIOrUaparhl (3 daca)

14. KommiekcHbBIE COSIUHEHUS 1

KPUCTAJUIOTUAPATHI

3 gaca Pemienue

3a1a4y

IX. Knaccudukarnus BemecTB 1 ux cBoicTBa (12 yacoB)

15. Knaccuduxarus BeniecTB U ux cBoiicta 12 yacoB [Ipaktuyeckas
pabora,

3a4eT

X. CrutaBbl M MHTEpMETAJUTUIRI (2 yaca)

16. CninaBel u uHTEpMETaIIUABI 2 yaca [IpoexkTHas

paborta

XI. MHoroo6pasue opraHm4eckux BeIecTB (8 4acoB)

17. MHoroo6pa3ue opraHm4eckux Bemiects 8 yacoB TecTupoBaHue
XII. ITo3Hanue 1 TpUMEHEeHHE BEUIECTB U XUMUYecKuX peakiuid (10 yacos)
18. [To3HaHuE ¥ MPUMEHEHUE BEIIECTB U

XAMUYECKUX PEAKIINHN

10 gacos IlpakTuueckas padora, 3au€t IIpoekTHas pabora

CIIMCOK JIMTEPATYPBI

OcHoBHas nuTeparypa:

1. I'a6puensn O. C., JIsicopa I'. I Xumust. 11 k. [IpodunbHbit ypoBeHb:
Meronuueckoe noco-oue. — M.: Jlpoda.

2. T'abpuensn O. C., Octpoymos . I'. HactonbHas kaura yautens. Xumus. 10
k1. — M.: [Ipoda, 2015.

3. l'abpuensn O. C., JIsicoBa I. I'., BBenenckast A. I. HactonpHas kHura
yautens. Xumus. 11 ki.: B 2 4. — M.: Jlpoda, 2014.

4. T'abpuensa O. C., OctpoymoB . I'. Oprannueckasi Xumus B TecTax, 3ajadax,
ynpaxkaenusix. 10 k1. — M.: llpoda, 2015.

5. T'abpuensa O. C., Octpoymon U. I'. O0mias xumus B TecTax, 3ajadax,
ynpaxkuaenusix. 11 ka1 — M.: Jlpoda, 2003—2005.

6. Xumus. 10 xi.: KontponsHbie u mpoBepounbie padoTsl k yueOnuky O. C.
INa6puensna «Xumus. 10»/0. C. T'abpuensn, I1. H. bepe3kun, A. A. Ymakosa
u ap. — M.: Jlpoda, 2014.



7. Xumus. 11 k 1.: KontponbHbie 1 npoBepouHbie padoTsl k yueOHuky O. C.
["aGpuensna, I. I'. JIsicoBoit «Xumus. 11»/ I'abpuensnO. C., bepeskunll. H.,
VYmakoBa A. A. u ap. — M.: Jlpoda, 2014.

8. BonoBuk B.b., Kpyreukas E.Jl. Opranndeckast XuMusi: BOIPOCHI,
yhnpakHeHus, 3a1a4u, TecThl. [locobue ans crapexiaaccHukos.- CI16:
CMMUO IlIpecc, 2012

9. Paneuxunii A.M., KypssinoBa T.H. Jlunaktuueckuii MaTepral o XuMuu. —
M.: [Ipocsemenue, 1997.

10. Jopoubkuu B.H., bepexnas A.I. EI'D 2016: TeMatnueckue U TUTTUYHBIE
TECTHI.

11. Wrpemmiep I.U., Xoxno A.W. MeTouka pacueTHbIX 3aja4 1o xumuu §-11
kiaccoB. — M.: IIpocBenienue, 2001.

12. Kapuosa A.A., JleBkun A.H. Oprannueckast xumus. — ABainos, 2005.

13. HoBommuckuit 1.1., HoBommHckas H.C. Tunsl XuMHU4ecKux 3a1a4d U
criocoObI ux pemtenus 8-11 kmaccel, M.:OHMKC Mup u o6pazoBanue 2016
14. EropoB A.C. u ap. [Tocobue-peneTutop Jyisi MOCTYNAIOMIUX B BY3bl//
yeTBepToe u3nanue — Poctos H//1: u3n-Bo «denuxcy, 2016.

15. T'abpuensan O. C., Batnuna JI. I1. Xumuyeckuii skciepuMeHT B mikosie. 10 KiI.
— M.: Opoda, 2013.

16. I'abpuensan O. C., OctpoymoB U. I. «XuMuyeckuii skciepuMeHT B mkoe. 11
kiacey - M.: [lpoda, 2013.

JlononHuTENbHAS TUTEPATYPA:

1. Oprannueckas XuMHs B TeCTax, 3ajadax, ynpaxxHeHusx. 10 kimacc: yueOHoe
noco6ue 1 o01eoopazoBatenbHbiX yupexaenuit / O.C. I'abpuenss, U.T.
Octpoymos, E.E. OctpoymoBa. — 3-¢ u3x., crepeotutt. — M.: llpoda, 2015. —
390.

2. I'abpuensa O.C., Ocrpoymon WU.I"., CnagkoB C.A. «Xumus ['oroBuUMCS K
EI'O», M: dpoda,2011r.

3. EI'D 2016. Xumus. Tunossie TectoBbie 3a1anus / FO.H. Measenes. — M.
H3narenscTBO «OK3aMeny, 2016. — 111.

4. Otmmunuk EI'D. Xumus. Penienue cnoxsbix 3a1a4. [lon penaknueit A.A.
Kasepunoii / ®UIN. — M.: Unrennext-Lientp, 2016. — 200c.

5. Enunelil rocynapctBeHHbIN sk3aMeH 2016. Xumus. YHUBEpCaIbHbIC
MaTtepuaibl s moaroroBku ydamuxcs / ®UIN. — M.: Uurtennext-LlenTp,
2016. — 272c.

6. Xomuenko N.I. Pemenue 3amad mo xumuu. — M.: OOO «M3pnarensctBo HoBast
Boanay, 2015. — 256¢.

7. Xomuenko I.I1. Xumus 115 noctynarmmmx B By3sl: Yuebd.mocodue. — M.
Bricir.mxk., 2008. — 367 c., un.

DJeKTpOHHBIE 00pa30BaTEIBHBIC PECYPCHI

1. «kEnunas xomexrus [{udposeix O6pazoBarensHbix Pecypcos» (Habop
1udpoBbIx pecypcoB k yaueOnukam O.C. 'abpuensna)
(http://schoolcollection.edu.ru/).

2. http://him.1september.ru/index.php — sxypuan «Xumus».

3. http://him.1september.ru/urok/- Marepuansl k ypoky. Bee paboTsl, Ha



OCHOBE KOTOPBIX CO3/aH CaWT, ObUIH OMyOJIMKOBAHBI B )KypHAJIEe « XUMHUSD.
ABTOpamH caifta npojenana 60blias padboTa 1Mo CUCTEMaTU3UPOBAHUIO
ra3eTHbIX CTaTel C YY4ETOM HIKOJIBHON Y4EeOHOU MpOrpaMMBbl 10 MPEAMETY
"Xumus".

4. www.edios.ru — Ditoc — IIEHTp TUCTAHIIMOHHOTO 00pa30BaHUH

5. www.km.ru/education - yueOHbIe MaTepHalibl U CI0BapH Ha caiite « Kupumn
u Medoauii»

6. http://djvu-inf.narod.ru/ - anexTponnas oubIMOTEKA

7. Ypoku xumun KUPUJIJIA 1 MED®ONA, 10-11 knaccel, Bupryansaas
mkona Kupunna u Medoaus, OOO «Kupusn u Medoauit», 2005

8. «IlIkonpHBIN XUMHUYECKUI KCIEpUMEHT. OpraHudeckas XuMus», 4acthb 1-5,
COOpHUK JEMOHCTPAIIMOHHBIX OTBITOB IS Cpe/lHel 00111e00pa3oBaTenbHOM
mkoiibl, OO0 «Tenexommnanus CI'Y TB», CoBpeMeHHast ryMaHUTapHas
akagemus, 2005

9. ObpazoBarenpHas koyiekius 1C, Oprannueckas xumus 10-11 kimaccsl,
Jlaboparopus cuctem mynsTumenua, Mapl TV, 2000, 2003

10.ABTOpckuit mpoaykt npeszenranuu MicrosoftPoverPoint

BO3MO’KHBIE TEMBI IS ITPOEKTOB.

. OGBUHAIOTCS IPUPOJIHBIE UICTOYHHUKH YTIIEBOAOPOIOB.
. YreBogopoas! B npupone. Hedtb u npupoansiii ras.
. ApoMaTu3aropbl Ha OCHOBE CIIOXKHBIX 3(UPOB.

. ApoMarnyeckue Macia — OECLEHHBIN Jap NPUPOIbI.
. ACnMpyH — JIpyT WK Bpar?

. beH3anupeH - XMMUKO-3KOJIOrHuecKasi mpodiieMa COBPEMEHHOCTH.
. B Mupe nonmumepos.

. ['mroramar HaTpust — npuurHa NMULLIEBOM HAPKOMAHUMU.
. JKupsl: Bpen u nomis3a.

10.113 %u3HU NOJMUATUIICHOBOIO MAKETA.

11.13 vero coctout onexa. BomokHna.

12.Mup nnactmacc.

13.MblnbHAst UCTOPUS.

14.Caxap u caxapo3aMEHUTENH: 3a U MPOTHUB.

15.Y1o Takoe HEPTh U KaKk OHA MOABUIACH HA 3emJie?
16.YT0 Takoe caxap u OTKy/aa OH OepeTcs.

17.11lenk HaTypalbHBIA U UCKYCCTBEHHBIN.

18.B Mupe opraHn4eCKUX KUCIOT.

19.A30T1 B nu1ie, BOAE U OpraHu3Me YEIOBEKa.
20.Antomunnii — Metain XX Beka.

21.buorennas kinaccuduraIms XUMHIECKUX JIEMEHTOB.
22.B Mupe Koppo3uu METAJIOB.

23.B yauBUTEIIBHOM MHUPE KPUCTAJIOB.

24 .BnusiHMe METAJUIOB Ha )KEHCKUI OpraHu3M.

25.Boga — BeniecTBo NpUBBIYHOE U HEOOBIUHOE.

O 0 1O\ LN B~ WK —



26.BpIpaniuBanre KpUCTAIIIOB MIPU PA3IMYHbBIX BHEIIHUX YCIOBUSX.
27.I'panu apkou Harypsl. .M. MeHnenees.

28.Kene3o u okpyxkarouias cpeaa.

29.MccnenoBanue ypoBHs KOPPO3UHU MAMSATHUKOB TOPOJA.

30.Jox B IPOYKTaX MATAHKS 1 €r0 BIMSHHE HA OPraHNU3M YelOBEKa.
31.MenneneeB u HoGeneBckas mpemusi.

32.MuKpO3JIeMEHTHI: 3710 Win 01aro?

33.Ilepunognueckas cucrema .M. MeHnneneeBa kak OCHOBa HAYYHOTO
MUPOBO33PEHUS.

34.Cona: 3HaKOMasi © HE3HAKOMasl.

35.OneMeHT HOMEp OJIMH.

OCHOBHBIE KPUTEPUU ONEHUBAHUSA JEATEJIBHOCTHU
OBYYUYAIOILINXCA

OrneHka y4eOHBIX IOCTHKEHUIN 00y4aromUXCs MPOU3BOAUTCS C YIETOM

1eJel IpeaBapUTENbHOTO, TEKYIIETO, 3TAITHOTO U UTOTOBOTO MEIArOrMYe€CKOro
koHTpouis 1o [Iporpamme yue6HOTO (351€KTUBHOTO) Kypca «HayuHbie OCHOBBI
XUMUN.

Ouenka TpeGoBanus

3a4TEeHO S (OTJIMYHO)

3HaHUsl, MIOHUMaHUs, [TTyOUHBI YCBOECHHS 00y4YarouuMcsi BCEro 00beMa
MPOrpaMMHOr0 Marepuana. YMEHHUs BbIJIEIATh IIABHbIE MOJOXKEHUS B

M3y4EHHOM MaTtepualie, Ha OCHOBAaHUH (PAKTOB U MPUMEPOB 000011IaTh, 1e1aTh
BBIBOJIbI, YCTAHABIMBATH MEXIPEAMETHBIC U BHYTPUIIPEIMETHBIC CBS3H, TBOPUECCKU
NPUMEHSET OJTyYCHHbIC 3HaHUSI B HE3HAKOMOM CUTYallUH.

OTtcyTcTBHE OIIMOOK U HEOUETOB MPU BOCHPOU3BEICHUH N3YYEHHOTO MaTepHaia,
IIPU YCTHBIX OTBETAX YCTPAHEHUE OTACIIBHBIX HETOYHOCTEN C TOMOILBIO
JIOTIOJIHUTENBHBIX BOIIPOCOB YUUTEIS, COONIIOACHHUE KYAbTYPbl MUCbMEHHON U YCTHOU
peuu, paBui 0opopMIICHHS MUCHbMEHHBIX PaOOT.

4 (xopomo)

3HaHue BCEro U3y4eHHOro NpOrpaMMHOI0 Marepuana. YMEHHUH BbIACNATh IT1aBHbIC
MOJIOKEHHUS B U3YYEHHOM Marepuae, Ha OCHOBaHUU ()aKTOB U IPUMEPOB 000011aTh,
JieNiaTh BBIBO/IbI, YCTAHABIMBATH BHYTPUIIPEAMETHBIE CBSI3U, TPUMEHSThH TIOTYyUCHHBIC
3HAHUS Ha MPAKTHUKE.

HesnauurtenbHbie (HerpyObie) OIUMOKY U HEAOYETHI TPU BOCIPOU3BEICHUH
U3YYEHHOIr0 MaTepuaa, COONMI0I€HHE OCHOBHBIX MPABUJII KYJIbTYPbl TUCbMEHHOU

U YCTHOM peuu, NpaBul 0hOpMIICHUS TMCbMEHHBIX pa0oT.

3 (ynoBJ1€TBOPHUTEJIbHO)

3HaHNe W YCBOEHUE MaTepualia Ha ypOBHE MUHUMAIILHBIX TPEOOBAHMI MPOTPAMMBI,
3aTPyIHEHHE MPU CAMOCTOSITEIILBHOM BOCIPOU3BEACHUH, HEOOXOAMMOCTh
HE3HAYMTEIIFHOM IOMOIITH TIPEIOIaBaTelIs.

YMeHue paboTaTh Ha YpOBHE BOCIIPOU3BEACHMS, 3aTPyAHEHUS IIPU OTBETAX HA



BUJIOM3MEHCHHBIE BOpockl. Hamnuune rpy0oil ommOKu, HeCKOIBKIX
HEerpyObIX MMPU BOCIPOU3BEACHUHN U3yUYEHHOT'O MaTeprasa, He3HAaUUTEIbHOE
HECOOJI0ICHHE OCHOBHBIX MPABUJI KYJITYPhl MUCbMEHHOW U YCTHOU peyu,
npaBui1 0(hOpPMIICHUS MTUCbMEHHBIX PAOOT.

HeE 32YTeHO 2 (Hey10BJIEeTBOPHUTEJIbHO)

3HaHMe U YCBOEHUE MaTepualia Ha YPOBHE HUKE MUHUMAIbHBIX TpeOOBaHUM
MIPOTPaMMBbl, OT/ICJIbHBIC MPEJCTABICHHS 00 U3yUYeHHOM Marepuaie. OTCyTCTBHE
yMEHUM paboTaTh HA YPOBHE BOCIIPOU3BEACHUS, 3aTPYAHEHHUS PU OTBETAX HA
CTaHJapTHBIE BOMPOCHl. Haimmune HeCKOMBKUX TPyOBIX OMHUOOK, OOIBIIOTO YHCIIa
HETpyOBIX MPU BOCHPOU3BEICHUH U3yUCHHOTO MaTepualia, 3HaUUTEIIbHOE
HECOOITIOZICHNE OCHOBHBIX MPABWII KYJIETYPhI MUCHbMEHHOW M YCTHOW PEYH, TTPABHII
0hOpMIICHUS] TUCbMEHHBIX pa0oT.

1 (enununa) CraBuTCs 3a MOTHOE HE3HAHUE M3YYEHHOTO MaTepuaia, OTCYTCTBUE
AJIIEMEHTAPHBIX YMEHUI U HABBIKOB.

MarepuajibHO-TeXHHYecKOe o0ecrnedeHue 00pa30BaTeIbHOM e TeJIbHOCTH
s peanuzauuu [Iporpammel «HaydHble OCHOBBI XUMUN» HEOOXOIUMO

co3zaTth cucteMy yueOHoro ooopynoBanus. CoBpeMeHHbIE TPEOOBAHUS K CUCTEME
yueOHOro o0opyn0BaHus NPEACTABIEHBI B IpHuKaze MuHUCTEpCTBa 00pa30BaHus U
Hayku Poccuiickoit dpeneparuu Ne 336 ot 30.03.2016 rona «O0 yTBepkAecHUN
MEPEYHs CPEACTB 00yUCHHUSI U BOCTIMTAHUS, HEOOXOAMMBIX JIJISI pean3aliuu
00pa3oBaTeIbHBIX MPOTPAMM HaYaJIbHOTO OOIIET0, OCHOBHOTO OOIIErO U CPETHETO
oO1ero o0OpazoBaHus, COOTBETCTBYIOLIMX COBPEMEHHBIM YCIIOBUSM O0y4YeHUS,
HE00XO0IMMOI0 IIPU OCHAILIEHNUN 00111€00pa30BaTENbHBIX OPraHU3alUui B LIEIAX
peanuzanuyu MEpONPUITHI MO COACHUCTBUIO CO3/JaHUIO B CYOBEKTaX POCCUMCKOM
deneparuu (MCXos U3 MPOTHO3UPYEMOM MOTPEOHOCTH) HOBBIX MECT B
0011e00pa3oBaTeNIbHBIX OpraHU3alUsaX, KpUTEPUEB €ro (OPMUPOBAHUS U
TpeOOBaHMM K (PyHKIIMOHAIBHOMY OCHAILIEHHUIO, @ TAK)KE HOPMaTUBa CTOUMOCTHU
OCHAILIEHUS] OJJHOTO MeCTa 00y4aroIIerocs yka3aHHbIMH CpeicTBaMU 00yUYEHUS U
BOCITUTAHUSI,

YUYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YUEHUKA

* Xumust, 10 xknace/ I'abpuensia O.C., Octpoymon WU.T., Cnagkos C.A., JIEBkuH

A.H., Axtinonepnoe o6mectBo «M3narenbctBo «IIpocBemnienner



METOANYECKHUE MATEPUAJIbI JIUISA YUYUTEJIA

1. I'abpuensn O.C., OctpoymoB W.I'. HactonpHas kaura yuurens. Xumud. 11 kiacc.
— M.: dpoda, 2017.

2. I'abpuensn O.C., bepeskun I1.H., YmakoBa A.A. u np. KonTponbsHbie u
npoBepouHbie paboTel o xumuu. 10 xkmace — M.: Ipoda, 2013.

3. KupsikoB B.I. Oprannueckas xumusi. —M.: [Ipoceemenue, 2003

4. JInguu P.A., Slkumona E.E., BoporHukoBa H.A. Xumus. Meroguueckune
matepuaisl 10-11 kiaccel. - M.: [Ipoda, 2020

5. Hazapoga I'.C., JlaBpoBa B.H. Mcnonbs3oBanue yueOHOro 000py10BaHuUs Ha
NPAKTUYECKUX 3aHATUAX MO Xxumuu. —M., 2020

6. Jlunuu P.A u np. Xumus. 10-11 knaccel. Jlunaktuueckue Mmarepuansl (Pemenue
3aaa4). — M.: [Ipoda,2015.

7. Jlugun P.A., Maprynuc B.b. Xumus. 10-11 knaccsl. lugaktuueckue MmaTepualisbl.

(Tects! m mpoBepounsie 3aaanus). — M.: JIpoda, 2015.



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET
Yuu py, JlneBruk py, [Ipocsemienue, https://orgchem.ru/, http://school-

collection.edu.ru/



KaﬂeHIlapHO'TeMaTH‘IeCKOC IJIAHUPOBAHUE

10 kaace
No KonuuectBo  yvacos Jlara usysennus
H/' Tema  ypoka - o OneKkTpoHHbIE U (POBHIE
I Beero KonTpons [IpakTruec 0 aKTH9 | oGpaszoBarelbHbIE PECYPCHI
HBIEPaOOTHI kue paborpr | UIAHY
bu6mmoreka [IOK
[TpeaMeT U 3HaYEHHE OPraHUYECKOM Egp?/://ég;%%r;?m'rw
1 | xwumwuwH, IpeJCTaBICHHE O 1\:{H0F006pa31/11/1 1 05.09 _picolIéction.edu.ru/cataloq/rubr/d054
OpPraHUYECKHUX COETHHEHHIA 69b0-69bd-11db-bd13-
0800200c9c¢10/75866/
DJIEKTPOHHOE CTPOCHHE aToMa YIJiepoa bubauoreka I{OK http://school-
9 (0CHOBHOE 1 BO30YXIEHHOE COCTOSIHUA). 1 05.09 collection.edu.ru/catalog/rubr/d054
BaseHTHBIC BO3MOXKHOCTH aTroMa ' 69b0-69bd-11db-bd13-
yriaeposa 0800200c9c10/75866/
XUMHYecKasi CBS3b B OPraHUIEeCKUX bubnuoreka [{OK http://school-
3 coequHeHUsX. MexaHu3Mbl 00pa30BaHMs 1 12.09 collection.edu.ru/catalog/rubr/d054
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa ' 69b0-69bd-11db-bd13-
CcBsi3eit 0800200c¢9c¢10/75866/
bubmmoteka I{OK http://school-
4 Teopust crpoeHust OpraHUYECKUX 1 12.09 collection.edu.ru/catalog/rubr/d054
coenunenuii A. M. bytieposa ' 69b0-69bd-11db-bd13-
0800200c¢9c¢10/75866/



https://orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
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http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/

Bunel uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAs. DJICKTPOHHBIC

bu6mmoreka [IOK

5 19.09 https://yadi.sk/i/7XvvZ]VLAhJ9A
3¢ dEeKTHI B MOJIEKYIaX OPTaHHYECKUX
COCMHEHU I g
[IpencraBnenue o KiaccuGUKauy U bubmoteka [JOK
6  cucremarnueckas HOMEHKJIATypa 19.09 https://yadi.sk/i/7XvvZ]VLAhJ9A
(IUPAC) oprannyeckux BEIIeCTB o]
bubmuorexa [{OK http://school-
; Knaccudukaius peakiuii B 26.09 collection.edu.ru/catalog/rubr/d054
OpPraHUYeCcKOW XUMHHU ' 69b0-69bd-11db-bd13-
0800200c9¢10/75866/
8 Cucremarusanus 1 0000IeHIE 3HAHNU I 26.09 bu6mmoreka [IOK
0 TeMe ' https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHUI psifl, 00IIas bubmorexa [TOK
' P, OOt https://orgchem.ru/https://yadi.sk/i/
9 (dbopMyiia, HOMEHKIIATypa U U30MEPH, 03.10 2ei5UWKIVLK-
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE kahttos://vadi.sk/i/RYDIBATWFLyy
CTPOEHUE MOJICKYIT
hg
bu6mmoreka [IOK
DUAHICCKIE 1 XIMITeCKIe CBOHCTEA https://orgchem.ru/https://yadi.sk/i/
10 AIKAHOB 03.10 2ej5SUWkJV1K-
kahttps://yadi.sk/i/RYpj3SATWF1yy
hg
bu6mmoreka [IOK
HaxoxxeHue ankaHoB B IPUPOJIC. https://orgchem.ru/https://yadi.sk/i/
11 | CnocoObl monydeHus U IPUMEHEHHE 10.10 2e]5UWKJV1K-
AJIKaHOB kghttps://yadi.sk/i/RYpj3ATWFE1yy
hg
[uknoankansl: obmas popmya,
1p | HOMEHKIaTypa u M3oMepus, 0COOEHHOCTHU 17.10 bubmuotexa [IOK
CTPOEHHUSI U XUMHUECKUX CBOWCTB, ' https://m.eds00.ru/156730d2
CHOCOOBI OTYyYEHHUS U IPUMEHEHHE
13  Pemenne pacu€éTHBIX 3a7a4 Ha 17.10 bub6mmoreka [IOK
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https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://m.edsoo.ru/156730d2

oIpeiesIieHUEe MOJICKYIIAPHOU (HOPMYIIBI
OpPraHUYECKOTO BEIIECTBA IT0 MAaCCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOISIIUX B
ero cocras. CucreMaru3amnus 1
000011IeHNE 3HAHUN I10 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTHYECKHUH PsijI, 001mas
(dbopMyia, HOMEHKIIATypa, JEKTPOHHOE U

bu6mmoreka [IOK
https://orgchem.ru/https://yadi.sk/i/
mlvvb8hYqiCALANttps://yadi.sk/i/
Q4RKk9iBmyofvLQhttps://yadi.sk/i
/KgJHpj4dPInHoAhttps://yadi.sk/i/

14| SpoctpancTaermioe cTpORME MaTEKYL 2410 T2\/81D369mSdpahttps://yadi.skii
H30MEPUAATKEHOB KqJHp|4dPInHoAhttps://vadl.sk_lll
TzV8fD369mSdpghttps://dnevnik.
ru/soc/tests/?test=646133
view=details context=school
bu6mmoreka [IOK
15 dusnyeckue 1 XUMHUECKHE CBOICTBA 2410 https://orgchem.ru/https://yadi.sk/i/
ankeHoB. [IpaBmiio MapkoBHHKOBA ' KgJHpj4dPInHoAhttps://yadi.sk/i/
TzV8fD369mSdpg
bu6mmoreka [IOK
https://orgchem.ru/https://yadi.sk/i/
16 CriocoObI MoNTyueHus U IPUMEHEHUE 0711 KgJHpj4dPInHoAhttps://yadi.sk/i/
aJIKEHOB ' TzV8fD369mSdpghttps://dnevnik.
ru/soc/tests/?test=646133
view=details context=school
17 | Thonptanme vomons Ao ero 0711 bumotera LIOK
N ' https://m.edso00.ru/0941eed8
CBOICTB
18 Eﬁgleejllieﬁzgzzq;:)iZﬁ;;iii;gibopMynH 14.11 bubmorexa HOK
' https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA
19 AJKaJIueHbl: CONPSIKEHHBIE, 1411 bu6mmoreka [IOK

HU30JIUPOBAHHBIC, KYMYIIMPOBAHHEIC.

https://orgchem.ru/
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https://yadi.sk/i/KgJHpj4dPInHoA
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https://m.edsoo.ru/e9ea9921
https://orgchem.ru/

Ocobennoctu OJICKTPOHHOI'O CTPOCHUA

XHUMHYECKHE CBOMCTBA CONPSKEHHBIX

https://yadi.sk/i/o-rj_hFQh9bGSqg
https://dnevnik.ru/soc/tests/?test=6
49349 view=details
context=school

bubaunoreka [IOK
https://orgchem.ru/
https://yadi.sk/i/o-rj_hFQh9bGSqg

20 JUEHOB 2111 https://dnevnik.ru/soc/tests/?test=6
49349 view=details
context=school
h Bubmmoreka IIOK
ttps://orgchem.ru/

21 CnocoObl ToTy4eHus: ¥ IPUMEHEHHE 2111 https://yadi.sk/i/o-rj_hFQh9bGSg

aJIKauEeHOB ' https://dnevnik.ru/soc/tests/?test=6
49349 view=details
context=school
AJIKUHBI: TOMOJIOTUYECKUH PsIJI, 00IIIast bubmmorexa LIOK C
’ https://orgchem.ru/https://yadi.sk/i/

29 dhopmyra, HOMEHKJIATypa, JIEKTPOHHOE U 2811 HB-

HPOCTPATICTBEHHOC CTPOCHHE MOJICKYIL, wOIQWnu5XGwhttps:/yadi.sk/i/q
¢u3nueckue cBoiicTBa KFIOObt-xGAIA
bu6mmoreka [IOK

23  Xumuueckue CBONCTBA AJIKWHOB 28.11 https://orgchem.ru/https://yadi.sk/i/

gkFIQQbt-xGAIA
KauecTBeHHbIE peakliu Ha TPOMHYIO buGmorexa LIOK -

24 N 05.12 https://orgchem.ru/https://yadi.sk/i/

gkFIQQbt-xGAIA
CriocoObI moy4eHus U IpUMEHEHUe buGmorexa LIOK -

25 ATKHHOB 05.12 https://orgchem.ru/https://yadi.sk/i/
gkFIQQbt-xGAIA

26 Pemenue 3ana4: pac4€rsl 110 YpaBHEHUIO 12.12 bubnuoreka [JOK

XHUMHYECKOH peakiuu ' https://m.edso0.ru/5db8e526

27 | Cucremarmsanusa U 0000IeHre 3HAHUHA 12.12
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https://yadi.sk/i/qkFlQQbt-xGAIA
https://orgchem.ru/
https://orgchem.ru/
https://yadi.sk/i/qkFlQQbt-xGAIA
https://orgchem.ru/
https://orgchem.ru/
https://yadi.sk/i/qkFlQQbt-xGAIA
https://orgchem.ru/
https://orgchem.ru/
https://yadi.sk/i/qkFlQQbt-xGAIA
https://m.edsoo.ru/5db8e526

10 TEMEC

ApeHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyia, HOMEHKIIATypa. DIEKTPOHHOE

bu6mmoreka [IOK
https://orgchem.ru/https://yadi.sk/i/

28 ¥ IPOCTPaHCTBEHHOE CTPOCHUE MOJICKYII 19.12 tOfVFIWAP88Wnwhttps://vadi.sk/i
OeH30J1a 1 TOTyoJIa, UX PU3UIECKHE
o /_Dqchv_vH4y-6g
CBOICTBa
bu6mmoreka [IOK
29 XUMHYECKHE CBOICTBA aPCHOB: PEaKIIUH 19.12 https://orgchem.ru/https://yadi.sk/i/
3aMEIICHUS ' tOfvFIwAP88Wnwhttps://yadi.sk/i
/_Dqchv_vH4y-6g
XUMUYEeCKHE CBOWCTBA apEHOB: PEAKIIUU bubmmorexa LIOK -
30 | mpucoemuHEHUS, OKUCICHHE TOMOJIOTOB 26.12 https;//oquhem'rU/httpS://vadI.'Skll./
’ ' tOfvFIwAP88Wnwhttps://yadi.sk/i
OeH3oI1a
/_Dqchv_vH4y-6g
31 Oco0eHHOCTH XMMHYECKHX CBOICTB 26.12 bubmuotexa [IOK
CTHpOJIA ' https://m.edsoo.ru/d5018a54
R — 16.01 Butmioexa LIOK
' https://m.edso0.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
bu6mmoreka [IOK
33 CriocoObI moTyueH s U IPUMEHEHNE 16.01 https://orgchem.ru/https://yadi.sk/i/
apeHoB ' tOfvFIwAP88Wnwhttps://yadi.sk/i
/_Dqchv_vH4y-6g
34 [eHeTHUeCKas CBA3b MEXKAY PA3TMIHBIMU 2301
KJIacCaMH YIJIEBOAOPOIOB
Pacuérel mo ypaBHEHUSM XUMUYECKUX
35 | peaknuii. Cucremarusanus u 0000meHne 23.01
3HaHUM 110 TEME
[Ipuponusiii ra3. [lonyrasle HeQTsIHBIE bubmmorexa [IOK -
36 - ' 30.01 https://orgchem.ru/https://yadi.sk/i/
ZTsYP4uAvkj40Q
37 | KaMmeHHBIH yroib U MPOIYKTHI €ro 30.01 bubmuotexa [IOK



https://orgchem.ru/
https://orgchem.ru/
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https://yadi.sk/i/tOfvFlwAP88Wnw
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https://orgchem.ru/
https://yadi.sk/i/ZTsYP4uAvkj40Q

nepepadboTKu

https://m.eds00.ru/69b3398b

Hedth 1 ciocoOs1 €€ nmepepaboTKH.

https://orgchem.ru/https://yadi.sk/i/

38 Eep;;wHeHeHHe MPOAYKTOB MEpepadOTKH 06.02 _yNEIbpZXAgNeO
39 I'eHeTHueCcKas CBA3b MEXKIY PA3IMIHBIMU 06.02
KJIaCCaMH YIJICBOAOPOIOB
["anoreHONpPOU3BOIHBIC YITIEBOJOPOJIOB: Butmorexa LIOK
40 | 3JMEKTPOHHOE CTPOCHHE; PEAKIIUU 13.02 hitps://m.eds00.ru/82b4d759
3aMEIIECHHS TajoreHa
JeiicTBue 1mienodeit Ha
41  ramoreHnpousBoaHbIC. B3aumopeicTeue 13.02

JINTAJI0OT€HAIKAHOB C MArHUEM U LIMHKOM
42 Cucremaruzanus u 060011IeHNE 3HAHUI 20.02 bubmuoteka [IOK

o pazzeny "YrieBoaopomp” ' https://m.edsoo.ru/20e89f22
43 KontponpHas pabora o teme 20.02 bubnuoreka [{OK

"Yrierogopoab!"” ' https://m.eds00.ru/95c¢9e298
bu6mmoreka [IOK
https://orgchem.ru/https://yadi.sk/i/

[IpenenbHbIC OZHOATOMHBIE CTIHPTEL: 0Z08MwzXe tYxOhttps://vadi.sk

TOMOJIOTHHCCKHI P, 00mas popmyna, [iIIYKF25r6¢cv8HVQhttps://dnevni

44  cTpoeHHe MOIIEKY, U30MEpHs, 27.02 K ru/soc/tests/2test=6658 4'5

HOMEHKJIaTypa, Ki1accupuKarms, viewz details :

(usuacckue cBoiicTsa context=schoolhttps://disk.yandex.
ru/i/4V1vXAfkhLyJ6Q
bu6moreka [IOK
https://orgchem.ru/https://yadi.sk/i/
QZ08MwzXe_tYxQhttps://yadi.sk

45 XUMHUYECKHE CBOMCTBA MPEETbHBIX 2702 [1/YKF25r6¢vBHTVOQhttps://dnevni

OIHOATOMHBIX CITUPTOB ' k.ru/soc/tests/?test=665845
view=details
context=schoolhttps://disk.yandex.
ru/i/4V1vXAfkhLyJ6Q

46 CrnocoObl OyueHus! U MPUMEHEHHE 06.03 bubaunoreka [JOK



https://m.edsoo.ru/69b3398b
https://orgchem.ru/
https://orgchem.ru/
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https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q

OAHOATOMHBLIX CITMPTOB

https://orgchem.ru/https://yadi.sk/i/
QZ08MwzXe tYxQhttps://yadi.sk
[iIIYKF25r6¢cv8HfVQhttps://dnevni
K.ru/soc/tests/?test=665845
view=details
context=schoolhttps://disk.yandex.
ru/i/4V1vXAfkhLyJ6Q

[Ipocteie 3¢uppl: HOMEHKIIATYpa U

bu6mmoreka [IOK

47  w3omepus, 0COOCHHOCTH (DPU3NYECKUX U 06.03 https://orgchem.ru/https://disk.yan
XMMHYECKUX CBOMCTB dex.ru/i/4AV1vXAfkhLyJ6Q
y | Vioroemams campm: e BuSorea 10K
A https://m.edsoo.ru/ee4d84aa
XUMHYECKHE CBOWCTBA
49 Crioco0bI nostyueHus 1 IpUMEHEHNe 13.03 bubnuoreka [JOK
MHOT'OaTOMHBIX CITUPTOB ' https://m.edsoo.ru/d12e567d
DeHO: CTPOEHUE MOJIEKYJIBI, bubnuoreka [IOK
50  ¢usnyeckue cBoiicTBa. TOKCHYHOCTD 20.03 https://disk.yandex.ru/i/4V1vXAfk
dbeHoma hLyJ6Q
bu6mmoreka [IOK
51 Xwumwuueckue cBOWCTBA (heHOIIA 20.03 E;E,?J?:;{ecjsrg (/:,?tir;':négh?tggsé//dnevnlk'r
view=details context=school
52 CriocoOsI Moy4YeHus: ¥ IpUMEHEHNE 03.04 bubmuoreka [IOK
¢denona ' https://m.edsoo.ru/c77ddf4c
SR 03.04 Bubmiorera LIOK
N ' ' https://m.edsoo.ru/fd0ced09
CrnupTsl U GEeHOTBI
54 Cucremaruzanus 1 00001IeHNE 3HAHUT 10.04 bubmoteka [JOK
0 TeMe ' https://m.edso0.ru/1810chb9b
ATNBIETUIbl U KETOHBI: AIEKTPOHHOE bu6moreka [IOK
g5 | CTpoeHue KapOOHUJIBHOM TPYIIIIEI; 10.04 https://orgchem.ru/https://dnevnik.r

TOMOJIOTHYECKHUE Psijbl, oOmas hopmyna,
HM30MEPHUs 1 HOMEHKIIaTypa

u/soc/tests/?test=668086
view=details



https://orgchem.ru/
https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://dnevnik.ru/soc/tests/?test=665845%20view=details%20context=school
https://dnevnik.ru/soc/tests/?test=665845%20view=details%20context=school
https://dnevnik.ru/soc/tests/?test=665845%20view=details%20context=school
https://dnevnik.ru/soc/tests/?test=665845%20view=details%20context=school
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://orgchem.ru/
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://orgchem.ru/
https://dnevnik.ru/soc/tests/?test=667996%20view=details%20context=school
https://dnevnik.ru/soc/tests/?test=667996%20view=details%20context=school
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://orgchem.ru/
https://orgchem.ru/
https://dnevnik.ru/soc/tests/?test=668086%20view=details%20context=school
https://dnevnik.ru/soc/tests/?test=668086%20view=details%20context=school

AJberubpl U KeTOHBI: (pru3nuecKkue

context=schoolhttps://disk.yandex.
ru/i/ILIBu7iBMEWGVA
bubaunoreka [IOK
https://orgchem.ru/https://dnevnik.r
u/soc/tests/?test=668086

56 M 17.04 ._ -

CBOMCTBA; PEaKIHK IPHCOETUHEHHUS view=details
context=schoolhttps://disk.yandex.
ru/i/ILIBu7jBMEWGVA
bubaunoreka [IOK
https://orgchem.ru/https://dnevnik.r

57 Peakuuu OKUCIEHUS U KAUE€CTBEHHBIE 17.04 u/soc/tests/?test=668086

pCaKIiK ajabICTU/I0B U KETOHOB ' view=details
context=schoolhttps://disk.yandex.
ru/i/ILIBu7jBMEWGVA
bu6mmoreka [IOK
https://orgchem.ru/https://dnevnik.r

58 CriocoObI MoTyueHHsI ajlbICTH/I0B U 17.04 u/soc/tests/?test=668086

KETOHOB ' view=details
context=schoolhttps://disk.yandex.
ru/i/ILIBu7jBMEWGVA

OaHOOCHOBHBIE TIPEIETEHBIE bubmorexa LIOK

59 | xapOOHOBBIE KHCIOTHI, 0COOEHHOCTH 24.04 https;/lo.quhem'rU/ . .

CTpoCHuS HX MOHeKyﬂ’ https://disk.yandex.ru/i/ILIBu7jBM
EWGVA

N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX bubmmorexa [IOK .

60 KHCIIOT, 11X (p3HHECKHE CBOHCTEA 24.04 https://orgchem.ru/https://disk.yan
’ dex.ru/i/6jCi-BzvhY9PnQ
61 XHUMHYECKHE CBOMCTBA MIPEAEIBHBIX 24.04 bubnuoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT ' https://m.edso0.ru/40e6e0e9
OcoOeHHOCTH CBOWCTB MypaBbHHON https://orgchem.ru/https://dnevnik.r
62 | xucnorsl. MHOrooOpasue kapOOHOBBIX 24.04 u/soc/tests/?test=668270
KHCJIOT view=details context=school
63 OcoOeHHOCTH CBOWCTB: HEMPEIEIbHBIX U 15.05 bu6mmoreka [IOK
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https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://orgchem.ru/
https://orgchem.ru/
https://dnevnik.ru/soc/tests/?test=668086%20view=details%20context=school
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https://orgchem.ru/
https://disk.yandex.ru/i/6jCi-BzvhY9PnQ
https://m.edsoo.ru/40e6e0e9
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https://orgchem.ru/
https://dnevnik.ru/soc/tests/?test=668270%20view=details%20context=school
https://dnevnik.ru/soc/tests/?test=668270%20view=details%20context=school

apOMAaTHYECKUX KapOOHOBBIX, https://orgchem.ru/https://disk.yan
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX dex.ru/i/6jCi-BzvhY9PnQ
KHUCJIOT.
[IpencTaBUTEMMBBICITMXKAPOOHOBBIXKUC
JI0T
[TonsiTHE 0 MPOU3BOIHBIX KAPOOHOBBIX bubmmorexa [IOK -
64 0T 1 15.05 https://orgchem.ru/https://disk.yan
dex.ru/i/6jCi-BzvhY9PnQ
Cnioco0sI Mony4YeHus: ¥ IpUMEHEHNE bubmorexa [IOK .
65 KAPOOHOBBIX KHCTOT 1 15.05 https://orgchem.ru/https://disk.yan
dex.ru/i/6jCi-BzvhY9PnQ
CrnoxHbie 23pUpPHI: TOMOJIOTUYECKUHN PsIII, bubmuotexa [IOK
66 @ o6mas Gpopmysa, H30MEpHs U 1 22.05 https://orgchem.ru/https://yadi.sk/i/
HOMECHKJIATypa KzQdw6byK6iX3w
DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmorexa LOK -
67 SUPOB 1 22.05 https://orgchem.ru/https://yadi.sk/i/
KzQdw6byK6iX3w
Pemenne pacuérHbIxX 3aaa4: 1o
YPaBHEHUIO XUMUYECKOHN peakuu, Ha
68 OTpeIeICHIE MOJIEKYISIPHON (OPMYITBI 1 22.05
OpPraHUYECKOro BEIlIeCTBa
KaJIeHI[apHO-TeMaTI/I‘leCKOG INIAHUPOBAHUE
11 xknace
XKupsr: crpoenue, puzndeckue u bubnuoreka [JOK

XHUMHUYECKUE CBOMCTBA (THIPOIIU3) https://m.edso0.ru/486671fb
70 | JKupsl: cTpoeHue, GU3NISCKUE U 1 bubnuoreka [JOK



https://orgchem.ru/
https://orgchem.ru/
https://disk.yandex.ru/i/6jCi-BzvhY9PnQ
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https://m.edsoo.ru/486671fb

XUMHUYECKHE CBOMCTBA (THAPOITH3)

[Ipaktuyeckas padora Ne 3. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe

https://yadi.sk/i/KzQdw6byK6iX3
W

bubaunoreka [IOK

n "Kap6oHoBbie KucI0Thl. CIIOKHBIC C;[/tv[?/s.//vad|.sk/|/LAXOWObOGWL
a¢upsr" —
MBpbL1a Kak COJIU BBICHINX KapOOHOBBIX Butmorexa LOK
7p  Kucnot, ux Moiomee efictaie. llomtie https://yadi.sk/i/khCCENgmGbKa
0 CHHTETHYECKHX MOIOIIUX CPEICTBAX VW
(CMC) —
I'eHeTHueckas CBSA3b YIIIEBOAOPOIOB U Bubmiorexa [IOK
73 | KHCIIOPOJCOIEPKAIINX OPraHMYECKUX hitps://m.eds00.ru/56790c96
BEIIICCTB
74 Pacuérel Mo ypaBHEHUSM XUMUYCCKUX
peakuui
75 Cucremaruzanus 1 00001IeHNE 3HAHUT bubnuoreka [{OK
o TeMe https://m.edsoo.ru/f8eaf2eb
OO1as xapakTepUCTUKa YIIIEBOOB U
76 | wiraccuuKanus yrieBoaoB (MOHO-, IH- U bubnuoreka [{OK
MOJIMCaXapHUIbl)
bu6mmoreka [IOK
https://yadi.sk/i/xzTFkkCWoZEdz
Monocaxapusl: GU3NIECKUE CBOMCTBA U qhttpS://vadl.' Sk/l_/3RQYRCt5D3ka
77 ) whttps://yadi.sk/i/KzQdw6byK6iX
HAXOXICHHC B HPHPOLC 3whttps://yadi.sk/i/BYXXD6JAXK
G_Swhttps://yadi.sk/i/m7JIWStVv
LOOjw
bubaunoreka [IOK
https://yadi.sk/i/xzTFkkCWoZEdz
78 [IpumeHeHne TII0KO3bI, €€ 3HAYCHHE B ghttps://yadi.sk/i/3RgYRct5D3b0k

KHU3HCACATCIbHOCTH OpraHnu3mMa

whttps://vadi.sk/i/KzQdwoebyK6iX
3whttps://vadi.sk/i/BYXXD6JAXK
G Swhttps://yadi.sk/i/m7JIWStVv
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https://yadi.sk/i/m7JlWStVvL00jw

LOOjw

HHC&X&pI/II{HZ caxapo3a, MaJIbTO3a 1

bu6mmoreka [IOK
https://yadi.sk/i/xzTFkkCWoZEdz
ghttps://yadi.sk/i/3RgYRct5D3b0k

79 | nakrto3a. HaxoxneHue B mpupoje u whttps://yadi.sk/i/KzQdw6byK6iX
[IPUMEHCHHE JAUCAaXapH/IOB 3whttps://yadi.sk/i/BYXXD6JAXK
G_Swhttps://yadi.sk/i/m7JIWStVv
LOOjw
bubaunoreka [IOK
https://yadi.sk/i/xzTFkkCWoZEdz
[Monrcaxapuabl: CTPOCHHE ghttps://yadi.sk/i/3RgYRct5D3b0k
80 | makpomosiekys1, GU3NYCCKUE U whttps://yadi.sk/i/KzQdw6byK6iX
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE 3whttps://yadi.sk/i/BYXxXD6JAXK
G_Swhttps://yadi.sk/i/m7JIWStVv
LOOjw
81 TlonsTHe 00 UCKYCCTBEHHBIX BOJOKHAX bubmorexa [IOK
https://m.eds00.ru/6216e766
82 l(jrelgleezll{eﬁeell{)lizq;;;;;;lig;: I1112:1)oz[y1<Ta Eubrmorexa OK
https://m.edsoo.ru/7fde47ef
peaKkiuu OT TEOPETHUECKH BO3MOXKHOTO
g | oot o o BuGorea 0K
. https://m.eds00.ru/08d4364c
OpraHUYECKHUE COCTUHEHUS
PR — Bufmiotexa LIOK
. https://m.edso0.ru/42c6678e
COCTMHEHUS
bubaunoreka [IOK
AMHHBI: KiaccHHKALIA, CTPOCHHE https://prqghem.ru/https://disk.van
85  monexyn, obmas q)OpMyJI’a H3oMepus Qex.ru/ i/fFj H _bBIlKKaaWhttps://d
HOMCHKJ'I’aTypa u (Immqec;(ne CBOﬁCT];a |sk.vandex.ru/_|/7n_Y blaDOnca-
Swhttps://yadi.sk/i/kb5egOnMnYw
F5qg
86 = Xumuueckue cBOMCTBA ann(aTHUCCKUX https://orgchem.ru/https://disk.yan
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AdMHHOB

AnnnuH: CTPOCHHEC aHUJIMHA,

dex.ru/i/fFj _HbBI1KKaawhttps://d
isk.yandex.ru/i/7nYblaDOnca-
5whttps://yadi.sk/i/kb5egOnMnYw
F5qg
https://orgchem.ru/https://disk.yan
dex.ru/i/fFj _HbBI1KKaawhttps://d

87 | 0COOEHHOCTH XUMHYECKUX CBOMCTB isk.yandex.ru/i/7nYblaDOnca-

aHWIINHA Swhittps://yadi.sk/i/kb5egOnMnYw
F5g

88 CriocoOBI MOTy4YeHUs U IPUMEHEHUE https://disk.yandex.ru/i/7nYblaDOn
anupaTHIeCKUX aMUHOB ca-5w
AMUHOKHCIIOTBI: HOMEHKIIATypa U

gg  [BOMeDIL, (usiicckue CBOHCTBA. https://yadi.sk/i/kb5egOnMnYWwF5
OTnenbHbIC IPEACTABUTEIH 0.
AMUHOKHCIIOT
XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, X

90 OwuoyorMvecKoe 3HaYUCHUEC AMUHOKHCIIOT. https://yadi.sk/i/kb5egOnMnYwF5
CHHTE3 ¥ THAPOITU3 TIENTH]IOB

91 besicH Kkai MpUPO/HbIC MOTMMEPEL, https://yadi.sk/i/_8r5ntiVAaqggMQ
CTPYKTYpPBI OEJIKOB

92 Xwumuueckue CBOMCTBA OEIKOB https://yadi.sk/i/ 8r5ntiVAaqgMQ
A30TcoaepxKanme reTeporuKINIeCKue

93 | coeauneHus. HyKJIeMHOBBIE KHCIIOTHI: https://yadi.sk/i/_8r5ntiVAaqgMQ
COCTaB, CTPOCHUE U OMOJIOTUYECKAS POJIh
[IpakTnueckas padora Ne 4. Pemenue

g4  OKCTIEDHMEHTAIBHBIX 3a/1a4 110 TeMe bubmotexa [JOK
"A3oTconepxalire OpraHuIecKue https://m.edso0.ru/8e3c02d1
coe/IMHEeHUS "
IIpaktuyeckas padora Ne 5. Pemenue

g5  OKCIIEPHMEHTATBHBIX 33724 10 TeMe bubmuoreka [JOK

"PacriozHaBaHuE OPraHUYECKUX
coenuHeHun"

https://m.edsoo.ru/bde3fdf6
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KonrtponpHas pabora o teme

bu6mmoreka [IOK

96 ASOTCOI[ep)'I'(aH_II/IC OpPraHuYeCKHe 1 https://m.edsoo.ru/ce561bc7
COEIUHEHHUS
OCHOBHL® HOHSTIHS UM https://disk.yandex.ru/i/Z1gOtnou5
. FkX_ghttps://disk.yandex.ru/i/3tr2
97 BBICOKOMOJIEKYIISIPHBIX COCTUHEHUN U 1 N-dMlis-
MCTOIBI X CHHTC32 —TIOTMMCPH3ALHA 1 BOwhttps://yadi.sk/i/ 8r5ntiVAag
MOJIUKOHIECHC AL
qMQ
98 IImacTtmaccel. YTunuzanus u 1 bu6mmoreka [JOK
nepepaboTKa IIacTuKa https://m.edsoo.ru/82242e0f
https://disk.yandex.ru/i/Z1gOtnou5
. FkX ghttps://disk.yandex.ru/i/3tr2
DnacToMepsl: HaTypaJlbHbII >
99 CHUHTETUUYECKHE KayuyKu. Pe3nna 1 N-dMig-

YAYKH. BOwhttps://yadi.sk/i/ 8r5ntiVAag
aMQ
https://disk.yandex.ru/i/Z1gOtnou5

BouokHa: HaTypaibHbIE, UCKYCCTBCHHBIE, FkX ghttps://disk.yandex.ru/i/3tr2
10 2
g  CHHTETHUECKHE. [Tonumepsr 1 N-dMi8-
CIIENMAJIBHOIO HAa3HAYEHUS BOwhttps://yadi.sk/i/ 8r5ntiVVAag
qMQ
to Ducrmcsarpaors o6 Pemere Butmorea 10K
1 p A " https://m.edsoo.ru/3aebd77a
Pacrio3nHaBanue miacTMacc U BOJIOKOH
;0 [ToBTOpHO-0000IIAIOIIHI YPOK «
OBHIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/ce561bc7
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://m.edsoo.ru/82242e0f
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://m.edsoo.ru/3aebd77a

		2024-10-02T11:49:48+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 72" ЛЕНИНСКОГО РАЙОНА Г. САРАТОВА




