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HOACHUTEJBHASA 3AIITMCKA

Pabouass mporpamMmMa 1mo XMMHHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 obOpazoBanuu B Poccuiickoi
denepanyny», TpeOOBaHUH K pe3ylibTaTaM 0CBOEHUS (perepaibHO 00pa3oBaTeIbHOM MPOrpaMMbl
cpennero  obmero  oOpaszoBanms(POIl  COO), mnpencraBieHHbIX B DenepallbHOM
rocy1apcTBeHHOM o0Opa3oBareiabHoM crangapre COO, ¢ yuérom Konuenuumu npenojaBaHus
yuebHoro mpeamera «Xumus» B 00pazoBaTelbHBIX opranuszanusx Poccuiickoit @enepanui,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTHusl Bocniutanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIIYONEHHOTO H3yYeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSX JU(PEpEeHIMPOBAHHOTO, MPOPMIBHOTO OOydeHUs, TMPHU3BAHO
obecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIMIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO JUIsl aJJanTalliK UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU B COLILYME, a TaKkKe
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHu3alusaX MpodeccuoHambHOro 00pa3oBaHUs, B KOTOPBIX
XUMHUS SIBIISIETCS OJIHOM U3 MPUOPUTETHBIX TUCLUILINH.

B mporpamMe mo XuMHM HazHau€HHE IpeaMeTa «XHMHS» IIOJy4aeT IOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu noisoxenusmu Pr'oC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, COJIepiKaHMs, Pe3yJIbTaTOB 00yUYeHHs U TpeOOBAaHHUN K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBIMOTHIEMBIC
IpOrpaMMOii 10 XUMUH (QYHKIIUH:

UH(POPMALIMOHHO-METOJUUECKas], peanuzanus ~ KOTOpoil ~ oOecreuyuBaeT  IOJy4YEeHUE
MPEJICTAaBICHUS O LIEJSAX, COJAEpKaHUM, oOIIel cTpaTerun oOy4yeHUs, BOCIIUTAHUS U Pa3BUTHUS
00yyaroImuxcst CpeICTBAMU IIPEAMETa, U3y4aeMOro B PaMKax KOHKPETHOTO MPOopuIIs;
OpraHM3al[MOHHO-TNIAHUPYIOIIas, KOTopas MpeayCMaTpUBAaeT ONpEJENICHHE: IPHUHIIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUS y4eOHOro Marepuasia, KOJIMYECTBEHHBIX U
KAUeCTBEHHBIX €r0 XapaKTEepPUCTUK; IOAXOJ0B K (OPMUPOBAHUIO COJEP’KATEIBHON OCHOBBI
KOHTPOJSI M OLIEHKH O0Opa30BaTeNIbHBIX JOCTHKEHUH OOYyYalolMXxcs B paMKax MTOTOBOM
aTTectauuu B (opMe €AMHOT0 TOCYJapCTBEHHOI'O IK3aMEHa M0 XUMHUH.
[Tporpamma asst yriyOnEHHOTO U3YUYEHUS] XUMHH:

yCTaHaBJIMBaeT MHBAPUAHTHOE MPEIMETHOE COJIep KaHue, 00s13aTeIbHOe A1 U3YYSHHS B paMKax
OTJIENbHBIX MPOPHIIEH, IPEeyCMaTPUBAET pacHpeIeIeHHE U CTPYKTYPUPOBAHUE €ro MO Kilaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

AT IpUMEpHOE pacpe/iesieHne yueOHOro BpeMEHU, pEKOMEH1yeMOT0 J1JIsl U3y4eHMsI OTJEIbHbBIX
TeM;

npeiaraeT NpUMEpPHYIO MOCIIEA0BAaTeIbHOCTh U3yUeHHs YUeOHOro MarepHuaia ¢ y4éToM JIOTHKU
MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

Ma€T METOAMYECKYI0 HHTEPIpETALHUIo IeNiell M 3a7ad HM3ydeHHUs mpeaMeTa Ha YriayOosi€HHOM
YpOBHE C Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro oOIero oOpa3oBaHUs,
COJIEp/KAaTEIbHOM  XapaKTEpPUCTUKHM  IUIAHUPYEMBIX  pe3yJlbTaTOB  OCBOEHHS  OCHOBHOM
o0pa3oBaTenbHOI MpOrpaMMbl cpeiHero o0uiero oOpa3oBaHusl (JIMYHOCTHBIX, METANIPEIMETHBIX,

-

O

OpEeIMETHEIX), a4 TaK HOBHBIX BHJIOB Y4YeOHO-ITO3HABATEIbHBIX JECHCTBUI
06yq BOGEI/IIO COZepIKaHKs| IIpeaMeTa.

15 Eiflr”ﬁ
3 P@%E%%HI/IHM B IIpPTrpaMme 1o XUMHHU NPpEAyCMOTPEHA IPCEMCTBCHHOCTDb

yquHeM XI/IMI/II/I YPOBHE OCHOBHOI'Q 00111eT0 00pa3oBaHusl. 3a npejeiaMu YCTaHOBIIEHHOMN
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npeaMera «XuMHs» 0CcTaércsi BO3MOXKHOCTH BBIOOpa €ro BapuaTUBHON COCTAaBIIAIONICH, KOTOpast
JIOJKHA OIPEJEIATHCS B COOTBETCTBUU C HAIIPABIEHUEM KOHKPETHOIO Mpoduist o0ydeHus.

B coorBerctBUM ¢ KoHuenTyalbHbiMU TosokeHusMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpeIHero 00111ero 00pa3oBaHus XMMHUsI Ha yPOBHE yIITyOJIEHHOTO U3Y4YEeHUs HalpaBJieH Ha
pean3aIMio MPEEMCTBEHHOCTH € TOCJIEAYIOIIMM ATAMIOM MOTyYSHUS XMMUYECKOTO 00pa30BaHUs
B paMKaX M3y4Y€HUs CIELHAJIbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLUHUILUIMH B By3aX U
OpraHu3alsaX CPeAHEro MpoQecCHoHaIbHOr0 00pa3oBaHus. B 3Toii CBA3M M3yuyeHHE IpeaMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO HAa PACIIMPEHHUE U YIIIyOJIEeHUE TEOPETUYECKON U
NPAaKTUYECKON MOJATOTOBKHM OOYYaIOUIMXCS, BRIOPABUIMX ONMPEACICHHBINA Mpoduib 00ydyeHus, B
TOM YHCIE C TMEPCIEeKTHUBOW MOCIEIYIOIMEro MOJIyYeHHs XMMHYECKOro oOpa3oBaHUS B
opram3anusax npodeccnoHansHOro oopazoBanus. Hapsiay ¢ atum, B cBere TpeboBanuiit ®I'OC
COO k miraHUpyeMbIM pe3yibTaTaM OCBOCHUS (enepaabHOil 00pa30BaTeIIbHONW MPOTPaMMBbI
cpeanero oOmiero o0Opa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TaKXKe Ha
peleHre 3a/1a4 BOCIUTAHUS M COLIMATIBHOTO Pa3BUTHS oOydaromuxcs, Ha GOpMUPOBAHUE y HUX
OOIIENHTEIUICKTYaIbHBIX YMEHUH, YMEHUH palroHaTu3anuu y4eOHOro Tpyna u 0000IMIEHHBIX
CI0CcO00B JEATENbHOCTH, UMEIOUINX MEXIUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocTaBnsiomuMu TIpeaMeTra «XUMHUsS» Ha YpOBHE YIIyOJIEHHOTO H3y4YeHUS SBISIOTCS
yrayonéHubie Kypcehl — «Oprannueckas xumusi» u «OO0mas u HeopraHuyeckas xumusi». [Ipu
OTIpeIeNIeHUU TOJIXO0J0B K OTOOPY U CTPYKTYPHOH OpraHu3alMy COAEPIKaHUS STUX KYpPCOB B
IporpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yrayOnE€HHOTO YPOBHEHM U3yUYEHUS MpPEaMeTa.

OcHoBy conepxxkanusi KypcoB «Opranuueckas xumusi» U «OOmas ¥ HeopraHuveckas
XUMUS» COCTABIIAET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3y4Y€HUS IpeAMEeTa. DTa CHCTeMa 3HAaHUM MOJIydaeT OMNpEesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoyblIMi  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs IpeaMeTa odecredeHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKHX DJIEMEHTax u
CBOICTBaX MX COEIMHEHUN HAa OCHOBE PACIIMPEHUS M YIIIyOJIEHUS NPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMs PEaKLMH, PaCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XMMHUYECKHMX  DJEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSAETCS C
TOYKHU 3PEHUS SHEPreTUYECKUX U3MEHEHUH pu e€ 00pa3oBaHUM U pa3pylIeHUH, a TAKXKe C TOUKU
3peHusi MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHne TUNIOB peakuuil 1ononHserca (GOpMUPOBaAHUEM
IpeACTaBIeHUN 00 3MEKTPOXMMUYECKHX IpOLEccax U 3JIEKTPOJIM3€ pacllylaBOB U pPacTBOPOB
BellecTB. B Kypce OpraHuyeckoil XMMHMU TPU PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTH
COEIMHEHUH yzaemnsercs ocoboe BHUMAaHUE BOIpPOcaM 00 3JEKTPOHHBIX 3(PdeKTax, 0 B3aMMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIIHUii.

Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJIep)KaHUE KYpCOB XUMHUH YriayOJIEHHOIO YPOBHS
U3yUYEHHs 111 KJIACCOB OTpeIeIEHHOTO0 MpoduIIs (TJ1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K OOIIeH CUCTEME TPEIMETHBIX 3HAHHI ) OKA3bIBAIOT BIIMSHUE CMEKHBIC TTPEMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEeIMETa IS KIaCCOB XMMUKO-(U3NIECKOT0 Mpoduist 60bIoe

/—'1112:Laaﬂﬁ_6¥mﬂ‘_ma.elb_aﬂmm4m%Horo Marepuana mo obmer xumuu. [Ipu uzyuenun
T8 5 AN SAVIRE GLieHT Oyzae1 caenaH Ha OOIIHOCTh METOAOB MO3HAHMSI, OOIIHOCTh

O

K?M NACAH ,
&3 JusHKe: aTpPMHO-MONEKyNIApHAS TEOPHs (MonexynsipHast Teopus B

HU3UKC), 38.KOHLI COXPAaHCHUSA MACCbl W OSHCPruM, 3dKOHBI TCPMOJUHAMHKH, 3ISJICKTPOJIU3a,
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B To ke Bpemsl B cofiep:KaHUU MPEAMETa sl KIIACCOB XUMHUKO-OHOIOTHYECKOTO MPOQHIIs
OonbIIMIA yAETBHBIM Bec OyleT MMETh OpraHuyeckas XuMmus. B aToM ciydae mpegocTaBisieTcst
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOpPOM BXOIAT, K TMpPUMEpPY, TaKU€ CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJIbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HAHUS O COCTaB€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOLECCOB (POTOCHHTE3A, IbIXaHHsI, TUIIEBAPECHUSI.

B mnane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA MPAKTUYECKOTO IPUMEHEHNUS HayYHbIX 3HAaHUM U3y4eHUE IIpeaMeTa
«XuMus» Ha YriyOJEHHOM YpPOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBS3IX C Yy4EOHBIMU
[IpeAMETaMH.

[Tpu m3yueHnn ydeOHOro mpeaMera «XUMHs» Ha YriayOJIEHHOM YpOBHE TakXke, KaK Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeit
NIEPBOCTEIICHHON 3HAYMMOCTH SIBJISICTCS (POPMHUPOBAaHHE OCHOB HAyKHM XHMMHUHU Kak o00jacTu
COBpPCMCHHOI'0 €CTCCTBO3HAHUA, HpaKTquCKOﬁ ACATCIIBHOCTH YECJIOBEKA W OJHOI'0O U3
KOMITOHCHTOB MHUPOBOW KYJIbTYphl. PemieHue 3Toi 3a1aun Ha yriyOJIEHHOM YPOBHE W3YyYCHUS
IpeaMeTa MPEAINoIaraeT peain3anio TaKuX IeeH, Kak:

dbopMupOBaHHE MPEICTABICHUI: O MaTepUAIbHOM €IWHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBIICHUH npupoabl, 0 MECTC XUMHUH B CUCTEMC CCTCCTBCHHBIX HAYK U eé BCI[}/HIeﬁ
ponu B OOECHEUYEHHWH YCTOWYMBOTO pAa3BUTHUS YEJIOBEYECTBA: B PEUICHUH MpoOiieM
HKOJIOTUYECKOM, IHEPreTHUECKON U MUILEBOM O€30MaCHOCTH, B PA3BUTHU MEAMUIIMHBI, CO3IaHUN
HOBBIX MAaTepUalOB, HOBBIX HCTOYHHUKOB OJHEPrHMHM, B OO0ECIEUYECHUH PALHUOHAIBHOTO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphl YEIIOBEKa, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Ccpesie;
OCBOCHHME CHCTEMBI 3HAaHWH, JIEKAIIUX B OCHOBE XWMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: GyHIaMEHTAIbHBIX MOHATHI, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
HpGI[CTaBJ'IeHI/II\/'I O CTPOCHHUH BCIICCTBA HA PA3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJICKYJIIPHOM,
HA/IMOJIEKYJIIPHOM, O TEPMOJUHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSAX MPOTEKaHUS
XUMHWYCCKUX peaKunﬁ, 0 XMMHWYCCKOM PaBHOBECHUH, paCTBOpax MW AUCICPCHBIX CHUCTEMAX, 00
OOIIMX HayYHBIX MPUHLUIAX XUMHUYECKOTO ITPOU3BO/ICTBA;
dopmupoBaHHe y OO0YYarOIIUXCS OCO3HAHHOTO ITOHMMAaHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKHX 3HAHUHM U1 OOBSCHEHMs KIIIOUEBBIX WA M MpoOieM COBPEMEHHOM XUMMH, JUIs
OOBSICHEHUSI M TPOTHO3UPOBAHMS SIBJICHUH, MMEIONIUX €CTECTBEHHO-HAYUHYIO TPUPOLY;
IPaMOTHOTO PEUIeHUs: MPo0JIeM, CBSI3aHHBIX C XMMHUEH, TPOrHO3UPOBAHMS, aHaIM3a U OLEHKH C
MO3UIMI  HKOJIOTUYECKON O€30MacHOCTH TOCIEICTBUNH OBITOBOM M  IPOU3BOJCTBEHHOMN
NeSITeIbHOCTH YeJIOBeKa, CBA3AHHOM € XMMHUYECKMM IPOM3BOJICTBOM, HCIOJIb30BAaHUEM U
nepepadoOTKOM BEIIECTB;
yriIyOJieHHe MpPEeCTaBICHUH O HaAy4YHBIX METO/axX MO3HaHUs, HEOOXOJUMBIX JJIsi PHOOpETeHUs
yMeHI/Iﬁ OPHUCHTHPOBATLECA B MHPEC BCIICCTB U OOBSICHEHHS XUMHUUYECKUX SIBJICHHI;’I, NMCHOIIUX
MECTO B IIPUPOJIE, B TPAKTUYECKOHN EATEILHOCTH U MOBCETHEBHOM JKU3HU.

B myane peanu3zanuM TEpBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAOIUX (QYHKIUN
IIEJIOCTHOM CHCTEMBI CpeIHEero oO0IIero oOpa3oBaHUs MPH H3YYCHMH NpenMeTa «XUMHUS» Ha
yrIyOoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAaKUE LIETTH U 33]]a4H, KaK:

-

O

BOCITATAHVE V66WH&B.&§MOCTI/I ABJIEHMII TIPHPOABI, YBaKEHHS K MPOLECCY

TBO CCTBA B 6Ha N_TCOPCTUUYCCKUX U IIPUKIIAIHBIX HCCHeHOBaHI/Iﬁ B XUMHUU OPMUPOBAHUC
IOKVMEHP TS HhIACRH P u, dopwip

g ¢ 0 Fﬁ:{&)@ﬁuero COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BI/ITI/Ie MOTHUBaAIu K O yquI/HO H| IIO3HAaHHUIO, CHOCO6HOCTCI7I K CaMOKOHTpOJHO nu

Cepruduxar DE4 BaAMOBOOTIMEAANIAG Gt BB HOBEYEBOCHNS 001lIeUeTIOBEeUeCKUX [IEHHOCTEH;
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Pa3BUTHUC TMO3HABATCIBbHBIX HWHTCPCCOB, HWHTCIIJICKTYAJIbHbIX W TBOPUYCCKUX CHOCO6HOCTCI>’I
obOygaronuxcsi, (OPMUPOBAHHE y HHX CO3HATEIBHOTO OTHOIIECHUS K CaMOOOpa30BaHUIO U
HETPEPHIBHOMY OOPa30BaHUIO KaK YCIOBHUIO YCHEIIHOW MpOQpecCHOHATBHON M OOIIeCTBEHHON
NeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0OPOBBIO U MOTPEOHOCTH B 370POBOM
o0pase Ku3HHU;

(dbopMHpOBaHUE YMEHHI U HABBIKOB Pa3yMHOT'O TIPUPOIOIIOIb30BAHNUS, PA3BUTHE IKOIOTUICCKON
KYJIBTYpPBI, IPHOOPETEHHE OIBITA OOIIECTBEHHO-TIOJIE3HOM SKOJIOTUYECKOM e TETbHOCTH.

Ha yruyonénnoe mu3ydenme yuyeOHoro mnpeagmera «Xumusi» B 10 m 11
€CTeCTBEHHOHAYYHbIX Kjaccax oTBoauTcsi o 136 yacos (4 yaca B HeleJ1o0).

Coruacno yyeonomy miiany B 'BOY suueii 533 yyeOnast Harpy3ka nmo xumuu B 10e u
11 e kuacce cocraBisieT 4 4yaca B HeJeJ0, KOTOpble Ppa3leisiloT Ha XUMHIO U
Xumusa(npakruka). Ha npakTukym no Xumuu BbljeJsieH 1 yac; KJjacc AeJUTCS HA 2 TPyNbL.
B xkypc xuMusi(mpakTuKyM) BKJIIOYEHbI J1a00pPaTOPHbIE U NMPAKTHYECKHE PadOThI, a TaKKe
pelIeHne NPAKTHKO-OPHEHTHPOBAHHBIX 1 BHIYMCIUTEIbHBIX 321a4.

COJAEPKAHUE ITPOI'PAMMBI
10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKOl XUMUH.

[IpemmMer W 3HaYeHWE OPraHUYECKOW XHMHH, TIPEACTABICHHE O MHOT000pa3uu
OpPraHUYECKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHHME aTroMa yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHSL.
BanenTHble BO3MOKHOCTH aTOMa yriepoaa. XuMU4ecKasl CBsi3b B OPraHUYECKUX COETUHEHMSIX.
Tunbsl rTuOpUAM3aMd aTOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa3oBaHUsl KOBaJIEHTHOM
CBs3H1 (OOMEHHBIN U IOHOPHO-aKLENTOPHBIHN). THUITBI TepeKpbIBaHUSI aTOMHBIX OpOUTasel, G- U T-
cBsi3u. OpumHapHas, JBoWHAs W TpoiHas cBa3b. CnocoObl pa3pbiBa CBsA3ed B MOJIEKYJIax
oprannyeckux BemecTs. [loHsTHe 0 CBOOOAHOM pagukale, Hykieoduie u aMeKTpodue.

Teopust cTpoeHust opraHuyeckux coeauHeHuit A.M. bytnepoBa u  coBpeMeHHbIE
MPEJICTABICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUYECKUX COEAMHEHUN.
MornekynsipHble U CTPYKTypHbIe (opmyinbl. CTpyKTypHbIE (OPMYJbl Ppa3IMYHBIX BUIOB:
pa3BépHyTas, COKpami€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKThl B MOJEKYIax OpraHMYeCKHX COeIMHEHUN
(MHIIyKTUBHBIA U Me30MEPHBIHN 3 PeKTsI).

[IpencraBnenne o kraccupuKaIMy OpraHudecKuX BemecTB. [loHsTHE 0 QYHKITMOHATHHOU
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUuYeCKHX

coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTJIEIbHBIX NPEACTABUTENCH.

OcoOeHHocT W Kjaccuukanuss  opraHmdyeckux  peakuuil.  OKHCIUTENbHO-

-
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BOCCTAHOBUTEIILHBIE PEAKLIUN B OPraHUYE(KON XUMUHU.
OOKYMEHT NOANWUCAH
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OpPraHMYeCKHWX BEIIECTB IpU HarpeBaHuu (IJIaBieHHE, OOyIJIMBaHWE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

YraeBogopoabl.

Anxkanbl. ['oMonornueckuil psij ajnkaHoB, oOuias Gopmysia, HOMEHKIATYpa U U30MEpUs.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ alKaHOB, SP3-THOPUAM3AIUS aTOMHBIX
opOuTanen yriepoaa, 6-cBsi3b. du3nyecKkue CBOMCTBA aTKaHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIMU 3aMEILLICHUS, U30MEPU3ALIUU, JETUAPUPOBAHUS,
UUKIU3alMy, MUpOoJih3a, KpekuHra, ropeHus. [IpencraBienne o MexaHU3ME peakiuil
paauKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B npupoae. CriocoObl Moy4yeHHs U MPUMEHEHUE aJIKAHOB.

[{uknoankanel. Obmas ¢popmMyia, HOMEHKIaTypa U n3oMepusi. OCOOCHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (LHMKJIOMNPOMNAH, IUKIOOyTaH) U OOBIYHBIX (LIMKIIOMEHTAaH,
[UKIIOTEKCaH ) MUKJIOATKAaHOB. CIIOCOOBI IMOTYYCHUS U IPUMEHEHHUE IIUKI0ATKAHOB.

Anxkensl. ['omonornyeckuil psij aakeHoB, 001as Gopmyna, HOMEHKIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AQJIKEHOB, SP2-TUOpUAM3AlUS AaTOMHBIX OpOuTanen
yriaepoaa, o- u nm-cBsizu. CTpyKTypHas u reoMmerpuieckas (Iiuc-tpanc-) nzomepus. Ouznueckue
CBOIMCTBAa aJKEHOB. XHMHYECKHE CBOMCTBA: PEAKUHMH MPHUCOCAMHEHHUS, 3aMELICHHUS B O-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, MOJUMEpU3alUM U OKucieHus. IIpaBuno MapkoBHHMKOBaA.
KauectBennsie peakiinu Ha JBOHHYIO CBA3b. CIIOCOOBI OIYYSHHS U IPUMEHEHHUE aJIKEHOB.

AJKaIUCHBI. Knaccudukanms aJKaIMEHOB (comnpspkEHHBIE,
W30JIMPOBAHHbIE, KyMyauposannvie). OCOOCHHOCTH SJIEKTPOHHOTO CTPOSHUS M XUMHUYECKHX
CBOMCTB CONMPSDKEHHBIX AWEHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusanusi COnpsiKEHHBIX
mueHoB. CriocoObl MOTY4YeHHs ¥ TPUMEHEHUE aJIKa/IneHOB.

Anxunbl. ['omonorndeckuil psa ankuHoB, oOmias Gopmynna, HOMEHKIATypa U U30MepHsl.
DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ QJIKHWHOB, SP-THOpHUAM3AIUS aTOMHBIX
opbutaneit yriaepona. duznueckue CBONCTBA AIKHHOB. XHMHUECKHE CBOMCTBA: PEAKIUU
MPUCOETMHEHUS, JUMEPU3AlMA U TPUMEpPHU3aLUH, OKUCIEHUs. KucIoTHbIE CBOWCTBA aJKHUHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaKIMK Ha TPOHYIO CBsA3b. CrocOObI
MOJTYyYEHHS U IPUMEHEHNE AJIKUHOB.

ApomaTuyeckue yrieBoJ1opo/ibl (apeHsl). ['omonornueckuii psaa apeHos, odmas popmyia,
HOMEHKJIaTypa U M30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30J1a.
dusnueckue cBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIIUU
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOJAOPOJIHOM pajauKalle, peakluu MpUCOeInHEHUS,
OKHCIIEHHE TOMOJIoroB O6eH3ouna. [IpencraBienue 06 OpUEHTHPYIOLIEM JCHCTBUU 3aMECTUTENCH B
OCEH30JIbHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PaJUKalIoOB, KapOOKCHIBbHOM, THAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOEHHOCTH XWMHYECKHUX CBOMCTB CTHpPOJIA.
[Tonmumepusanus cruposna. CriocoObl MONTy4YeHUs U MPUMEHEHNE apOMaTUYECKUX YIII€BOIOPO/I0B.
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I'eneTnueckas cBsA3b MCXKAY PAa3IMYHbIMU KJIaCCaMU YIJICBOJAOPOA0B.

DJIEKTPOHHOE CTPOCHHME TIaJOreHIIPOU3BOAHBIX YIIIEBOJOPOAOB. Peakuuu 3ameleHus
rajoreHa Ha T'MJIPOKCOTpYIIly, HUTPOIpyIIy, IUaHOIpyny, aMmuHorpynny. JlelictBue Ha
TaJIOTEHIIPOU3BOJAHBIE  BOJAHOIO M  CIMPTOBOIO pacrtBopa mménouu. Bsaummopneincrsue
JUTaJIOr€HAIIKAHOB C MarHueM M LUHKOM. [IoHsATHE O MeTamuioopraHuyecKuX COECIUHEHHUSX.
Mcnonb30BaHue TaJOT€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpPraHUYECKUX BELIECTB.

OKCIIepUMEHTAJIbHbIE METOJbl H3YYEHHUs BEIIECTB W WX HPEBPALICHUN: U3y4eHHE
(U3UUECKUX CBOMCTB YIIIEBOIOPOIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEaKIUil yriIeBO10pOI0B
pasIMYHbIX KjaccoB (oOeclBeurBaHWE OPOMHONW WM MOJHOW BOJBI, pacTBOpa IepMaHraHara
KaJusi, B3aUMO/ICHCTBHUE allETUIICHA C aMMHUAaYHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapykeHHe yriepoja M BOJOpPOJa B OPraHMYECKHX BEIIECTBaX, MNOJIY4YEHHE JTUJIEHA U
U3y4eHHE €ro CBOMCTB, O3HaKOoMiIeHHE ¢ Koyutekuusamu «HepTtb» m «Yroaw», ¢ obpazuamu
IUIACTMACC, KaydyyKOB M PE3UHBl, MOJEIUPOBAaHME  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOreHIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kuciopojacoaep:kamme oprannyeckne coeTMHeHusl.

[IpenenbHble omgHOATOMHBIE CcOUPTHL. CTpoeHHE MOJEKyn (Ha MpUMEpe METaHoJa U
sTanoxna). ['omomornyeckuit psi, obmas popmyiia, H30MepHrsi, HOMCHKJIATYpa U KJIACCU(PUKAITUA.
Ou3nyecKkue CBOICTBA MPEICIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBSI3UM MEXIY
MOJICKYJIaMH CIIUPTOB. XUMHYEeCKHE CBOMCTBA: pCaKkuuu 3aMCIICHUS, ACTUAPATAllMU, OKUCIICHUAA,
B3aMMOJICICTBHE C OPraHUYECKUMU U HEOPraHMYECKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJIHOaTOMHBIE cnupThl. JlelicTBHE 3TaHONA M METAaHOJa Ha OpraHu3M uejoBeka. CrocoObl
MOJTyYeHUs U IPUMEHEHHE OJHOATOMHBIX CITUPTOB.

[TpocTeie 3¢upsl, HOMEHKIATypa U u3omepusa. OcoOeHHOCTH (PU3HUECKUX M XUMHUYECKUX
CBOWCTB.

MHoOroaromMHsle CHMpPTHl — STWICHIVIMKOAL WM TiuUEpUH. Du3nueckne M XUMHUYECKUE
CBOMCTBa: peakUuu 3aMEIICHUs, B3aUMOJAEHWCTBHE C OPraHUYECKMMH U HEOPTaHWYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peaklisg Ha MHOroaTOMHbIe cnupThl. [IpeacraBienne o MexaHu3Me
peakiuil HyKIeo(QpHIbHOrO 3aMelleHus. JlefictBue Ha opranusM 4enoBeka. CrocoObl MOIyYeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIUSHHE THIPOKCOTPYMIBI U O€H30JIBHOIO si/ipa.
®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKUX CBOWCTB (eHona. KadecTBeHHbIE
peakuuu Ha ¢enon. TokcuuHocTh (eHona. CrocoObl MOMy4EeHUS M HpUMEHeHHe (eHoa.
®enonpopManbIeruiHas cMoJa.

KapOonuibHble CcOeNMHEHUS — albJerujpl M KETOHbl. DJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpymmbl. ['oMonoruyeckue psapl anbIerwoB M KETOHOB, oOmias ¢opmyia,
u3oMepuss M HoMeHkiarypa. (DHU3nMYecKHe CBOWCTBA albJCTHIOB M KETOHOB. XHMHYECKHE
CBOMCTBAa QIBJIETUJOB MW KETOHOB: peakunu mnpucoeauHeHus. OKUCIEHUE albJEeTHJIOB,
Ka4eCTBEHHBIE peakiu Ha anbiaeruipl. CrocoObl MONyuyeHHs U NPUMEHEHHUE albJIerHJ0B U
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KapOOHOBBIX KHCIIOT. M30Mepus U HOMeHKiIarypa. dusmdeckre CBOMCTBA OJHOOCHOBHBIX

Ceprudurar DE4IPEienbHBBE kdpBOHOBRIL 18HEITaT. BonopojnHble cBsI3u MEX Ay MOJIEKyJlIaMu KapOOHOBBIX KHCIOT.
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XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKLIMs ATEPUPHUKAIMU, PEaKIUH C ydacTHEM
yIIeBOOpoAHOTO panukama. OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHCIOTHL. [loHsATHE O
IPOM3BOJIHBIX KapOOHOBBIX KUCIIOTAX — CIOXKHBIX 3upax. MHOTo0Opazne KapOOHOBBIX KUCIIOT.
OcCoOeHHOCTH CBOMCTB HENPEIEIbHBIX M APOMAaTHUYECKUX KapOOHOBBIX KHMCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BBICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsi, MaJIbMUTUHOBAsA, OJICMHOBAS, IUHONEBAA, NUHONEHO8AsA KUCIOThL.  CrocoOsbl
IIOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. ['omonorudeckuii psiji, obmmast GopMmyina, U30Mepus U HOMEHKIATypa.
Du3nYeCcKre U XMMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIIOW U LIETOYHOU Cpelie.

Kupsl. Ctpoenue, pusnueckue U XMMHUYECKHUE CBOMCTBA MKUPOB: THIPOJIU3 B KUCIOW U
meno4yHoi cpene. OCOOEHHOCTH CBOWCTB JKUPOB, COACPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
kucaoT. JKupsl B mpupo/e.

MBpL14 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mass xapaxktepuctuka yrieBoaoB. Kiaccuduxanus yriaeBogoB (MOHO-, IU- U
nonucaxapuabl). MoHocaxapuabl: IIOKO3a, (pyKTO3a, rajakrosa, pubosa, Ae30kcupudosa.
®du3nyecKue CBOMCTBA U HaX0XkAeHUE B pupoze. PoTocnHTe3. XMMUYECKUE CBOMCTBA INIFOKO3BI:
PEAKIMHU C yYaCTHEM CIIUPTOBBIX U aJIbJECTUIHOM IPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOKEHHE.
[TprMmeHeHue TI0KO03bl, €€ 3HAaU€HUE B KU3HEAEITEIbHOCTH opranu3Ma. Jlucaxapusl: caxaposa,
MaJIbTO3a W JIaKTO3a. BoccraHaBiuBaromue 1 HEBOCCTAHABIMBANOIINE AUcaxapuisl. I'naponus
nucaxapunoB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmani, IJIMKOTEH U
nemnonao3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmana, IJIMKOIeHa WU LeJulrosio3bl. Pusznueckue
CBOICTBa Kpaxmalla U LI€JUII0JIO3bl. XMMUYECKUE CBOMCTBA KpaxMaia: TUAPOJIN3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBA LEIJIIOJNO3bl: THJIPOIN3, NOJdydeHue 3¢upos
1esuTr010361. [ToHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA MIENK).

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHHs BELIECTB W MX MPEBpAlllEeHUI: paCTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIUPTa
B aJIbJIETHU]] Ha PacCKaJIEHHON METHOM IPOBOJIOKE, OKUCIEHHE STHJIOBOTO CIHUPTa JUXPOMATOM
KaJust (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMU Ha allbJIeTUIbI (C
ruapokcuaoM auammuHcepeOpa(l) u  rugpokcumom  wmenu(ll)), peakuus ruMnepuHa ¢
runpokcugoM menu(Il), xummuueckue cBoiicTBa pacTBOpa yKCYCHOW KMCJIOTHI, B3auMoJieiicTBHe
pactBopa TIoK03bl ¢ Tuapokcunom Mmeau(ll), B3aumonelicTBue kKpaxmana C HMOJIOM, PEIICHHE
HKCIEPUMEHTANBHBIX 33j1au o TeMaM «CrupThl ¥ GpeHounbl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3GupH.

A30TcoaepIKale OpraHnyecKue coeTnHeHHusl.

AMUHBI — OpraHMYecKHe TMpOU3BOJHbIE aMMuaka. Kiaccudukanus aMHUHOB:
anudaTuyecKkue U apoMaTHuecKue; MepBUYHbIE, BTOPUUHBIE U TpeTH4yHble. CTpOEHHE MOJIEKYIL,
obmas (opmyna, u3oMepusi, HOMEHKIAaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, aJKUIMPOBAHUE, B3aMMOEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCI0TOM. CoM aJKnIaMMOHUS.
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AHUNIUH — OpeNcTABUTENbL AMUHOB apoMaTHueckoro psaga. Ctpoenue aHunuHa. B3anmuoe
BJIH ymglgﬁ_ Ao Pﬁ/l& Jﬂ_ﬁ)neKyﬂe aHupMHA. OCOOEHHOCTH XUMHUYECKMX CBOMCTB aHWIMHA.

%ﬂﬁ EH R HITHH. CrjocoObl mosTlyyeHus: ¥ MpHUMEHEHHEe anudaTUuIecKux
aMI/IHOB Jy4EHHUE a J'II/IHa 1/13 HUTpOOEH307Ia.




AMI/IHOKI/IC.HOTBI. HOMGHKJIaTypa )41 I/I3OMepI/IH. OTI[GHLHLIG Hpe,Z[CTaBI/ITCJII/I O-aMHUHOKHUCJIOT:
TIIMIAH, aJaHuH. OU3ndecKrue CBOMCTBA aMUHOKHUCIIOT. XUMHUYECKIE CBOMCTBA aMUHOKHCIIOT KaK
aM(pOTEPHBIX OPraHUYECKUX COSAMHECHUN, PeaKIHs MOJIMKOHICHCAIINH, 00pa30BaHKE MENITUIHON
cBs3U. buonornyeckoe 3HaueHNe aMUHOKHUCIOT. CHHTE3 U THAPOIIU3 TSN TUIOB.

benku xak npupoabie nonuMepsl. [lepBuyHas, BropudHasi ¥ TpeTUYHAs CTPYKTypa OEIKOB.
XVMUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYeCTBCHHBIE PEaKIIMK Ha OCIIKU.

3KCHGDHM€HT&HBHLIC MCTOJbI U3YYCHUA BEIICCTB U UX HDGBD&HIGHI/II\/'K pacTBOPCHUC 0OeIKoB
B BOJIC, ACHaATypalus;d 0eaKoB IIpU HaArp€BaHuM, LNBCTHBLIC PCAKIIHUKW Ha 6eJ'IKI/I, peuICHucC
SKCHICPUMCHTAJIbHBIX 3aJ1a4 110 TEMaM <<A3OTCOILCp)KaHII/IC OpraHU4YCCKUC COCAUHCHUSA» U
«Pacmo3naBanue OpPraHU4YCCKHUX COCHHHCHHﬁ)).

BLICOKOMO.TICKy.]'IﬂpHLIe COCIMHCHMUA.

OCHOBHBIC IIOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COCIIHHGHI/II;'II MOHOMCp, HOJUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3AlUU, CPCAHAA MOJICKYJIIpHass Macca. OCHOBHBIE
MCTOJbI CHHTEC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ — [noJIMMEpu3aluAa U MMOJUKOHACHCA .

HOJII/IMepHI)IG Marcpurajbl. ITmacTmacchr (HOJII/IBTI/IJIGH, MMOJIMIIPONHJIICH, ITOJIMBUHUJIXJIOPU,
HOJUCTUPOJI, HOTUMETHIMETaKpUIaT, OJIMKapOOHAThI, MOJUATUICHTepedTanaT). Y TUIN3alus U
nepepaboTKa IIacTUKa.

OnacroMepbl:  HaTypajbHBI  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosokna: HarypaigpHBIe (XJIOMOK, MIEPCTh, IMIENK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cienManbHOTO Ha3HaYeHUs (Te(IIOH, KeBIap, 3IEKTPOIIPOBOASALINE OJTUMEPHI,
OunopasznaraeMble OJIUMEPBHI).

SKCHCDI/IMGHTELHBHLIC METOJIbl M3YYCHHUS BEIIECTB M WX IPEBpPAIICHUN: O3HAKOMJICHHE C
06pa3uaMH MNpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH, INIAaCTMACC, Kay4YyKOB, PpPCHOICHUC
SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCME «Pacmo3HaBaHue MI1acTMacC U BOJIOKOH.

PacuérHble 3a1a4n.

Haxoxnenue mMonekynsspHOH (OpMyIibl OPraHUYECKOTO COCMHEHHUS 110 MACCOBBIM JI0JIIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISIPHOW (OpMYJIbl OPraHUYECKOTO
coeZIMHEHus 1o Macce (00bEMY) MPOTYKTOB CrOPaHUs, [0 KOJTMYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB pEaKIUu W/WIM HCXOJHBIX BEIIECTB, YCTAaHOBJIEHHE CTPYKTYpHOU (opmyIbl
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIHM CIIOCOOOB MOJYyYEHHS,
ONpeleJIeHUE AOJIU BbIX0JAa IPOAYKTa PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeaMeTHEIE CBSI3M.
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Peanuzanus Me el Ipy M3ydeHuu opraHudeckoi xumuu B 10 kiacce

Ocymgﬂﬁlggﬁﬂ n‘fgﬁﬁnmﬂb?sOBaHHe KaK O6HH/IX CCTCCTBCHHO-HAYUYHBIX IIOHATHH, TaK H
Hg%mﬁlﬁ 6 QW&E}HX npeamMerax €CTECTBCHHO-HAYYHOT' O [IUKJIA.




OO0mue ecTecCTBeHHO-HAyYHBbIC TOHSATHS: SIBICHUE, Hay4yHbIM (aKT, TUIOTE3a, TEOpHs,
3aKOH, aHAJINW3, CUHTE3, Kiaccudukamnms, HaAOIIOJICHHE, U3MEPEHHUE, DKCIEPUMEHT, MOJENb,
MOJEIUPOBAHUE.

®du3uka: MaTepus, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUH YPOBEHb,
BEIIIECTBO, TeN0, 00BbEM, arperaTHOe COCTOSHHE BELIECTBA, (PM3UYECKHUE BEINYMHBI, €JMHMILIBI
U3MEPEHMs, CKOPOCTh, SJHEPTHUsA, Macca.

buonorus: knerka, opraHusm, SKocuctema, omochepa, MeTaboIn3M, HACIEACTBCHHOCTD,
aBTOTPO(HBIM MU TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHue, (OTOCHHTE3, JbIXaHHE, OCJKH,
YIIIEBOJIBI, )KUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

Feor‘pa(bml: ITOJIE3HBIC UCKOITAEMBIC, TOIIIIUBO.

TexHoorns: IMUIICBBIC MPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O ITUTAaHUA, MOIOIIUE CPEACTBA,
MaTCepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopeanecmle OCHOBBI XMMHH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKU# 31emMeHT. M3otonbl. CTpoeHHe 3IeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUECKUE YPOBHM U TOLYPOBHH. ATOMHBIE
opbutanu. Knaccuduxaius XUMUYECKUX IJIEMEHTOB (s-, p-, d-, f-anmemenTsl). Pacnipenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. DJIEKTPOHHbIE KOH(QUIYpallUM aTOMOB 3JIEMEHTOB
NEePBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JIIEKTPOHHbIE
KOH(UTYpallMi HOHOB. DIEKTPOOTPUIIATEILHOCTD.

ITepuognuecknii  3akoH U llepuoanueckas cucrema XMMHMUYECKHX — DIJIEMEHTOB
J.W. MenneneeBa. CBsizb nepuoanueckoro 3akoHa u Ilepuoandeckoil CUCTEMBl XUMHUYECKHX
DJIEMEHTOB C COBPEMEHHOM TEOpHEHN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB IO TpyNmaM U
nepuoaaM. 3HaueHue nepuoanyeckoro zakona /.M. Menneneesa.

XnuMuyeckasi CBsi3b. BUIBI XMMHMUYECKOH CBSI3U: KOBAJIECHTHAs, MOHHAs, MeTauIndecKas.
MexaHu3Mbl oOpa3oBaHUs KOBAJICHTHOM CBSI3H: 0OMEHHBIN
U JIOHOPHO-AaKLENTOPHBIM. OHeprus M JUIMHA CBs3U. llonspHOCTH, HANpaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOM cBsi3M. KpaTHble cBsi3u. BomoponHas cBA3b. MeXMONEKyIsIpHbIE
B3aUMOJICUCTBUS.

BajleHTHOCTP M BAJEHTHBIE BO3MOYKHOCTHM aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpHI
MOJIEKYJ C HMX T€OMETPUYECKHM CTPOCHHMEM (Ha MpHUMEpe COCIUHEHUH HIIEMEHTOB BTOPOTO
nepuo/a).
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AQHENEREREIRBMVEAoMmekcHbI  coenmuenusx.  CocTaB  KOMIIEKCHOTO — HMOHA:
kNI ROUHP OHARRENGEAn 1. SHAueHne KOMIUIEKCHBIX —coejuHeHHi. IloHATHE O
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BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTpO€HUsA. THIBI KPUCTAIUIMYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHeix cuctemax. Mcrunnasie pactBopsl. [IpencraBienne o KOJITOUIHBIX
pactBopax. CrocoObl BhIpaKEHHsSI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl JIOJisi BEIIECTBA B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHaChILEHHBIE  PaCcTBOPHI,
pactBopuMocTb. Kpucramioruapars!.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHUX BEIECTB. |pHBHAJIbHBIC Ha3BAHUS
OTJIENIbHBIX NIPEACTaBUTEICH HEOPraHMYECKHUX BEIIECTB.

Knaccudukanus XuMu4ecKuX peaklnuii B HEOPraHMUECKOW U OPraHUYeCKON XUMUU. 3aKOH
COXPAaHEHHsI MAcChl BEUIECTB; 3aKOH COXPAHEHMsI M IPEBPALICHUS DHEPIUM IIPU XUMHUYECKHX
peakuusax. Temmosbie 3(h(HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKOpOCTh XMMHUYECKOH peakinu, e€ 3aBUCHMOCTD OT pa3InyHbIX (hakTopoB. ['oMOreHHbIE U
rereporeHHele peakuuu. Karanus u katanusaTopsl.

OOparuMbIe 1 HEOOpPATHUMBIC PEAKIIUA. XUMHUUYECKOe paBHOBecHe. KoHCTaHTa XUMHYECKOTO
paBHOBecHs. DakTOphI, BIMSIONME HA TOJOXEHHE XWMHUYECKOTO0 PABHOBECUS: TEMIIEpaTypa,
JaBJICHHE U KOHIICHTPAIMH BEIIeCTB, ydacTByomux B peakuuu. [Ipunnun Jle [larense.

Onexrposnmtudeckas aucconuanus. CunpHble U cinalbble  21eKTpoiuThl.  CTeneHsb
mucconanuu. Cpena BOAHBIX PAacTBOPOB: KUCIOTHAsA, HEWTpasibHas, LiesouHas. BomopoaHslii
noka3zarensb (pH) pactBopa. ['unponus coneit. Peakiiuu nonHoro oomexa.

OKHUCINTEIFHO-BOCCTAHOBUTEIILHBIE pCaKkunu. Crenens oxuciaeHusa. OKUCIUTEID U
BOCCTAaHOBUTEINb. [IpoOIecchl OKHUCIEHHMS W BOCCTAHOBIICHHs. BakHEHIIME OKUCIUTENU U
BOCCTaHOBUTEIU. METO/1 37IEKTPOHHOTO OajiaHca. DJIEeKTPOJIU3 paCTBOPOB U PACILUIABOB BEILECTB.

OKCIepUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB M WX MPEBpAIICHUUN: pa3IOKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalIU3aTOpa, MOJEIM KPUCTAUIMUECKUX PEMIETOK,
NPOBEJCHUE peakuuid MOHHOrO OOMEHa, OIpeleleHue Cpeabl pacTBOPOB C IOMOIIbIO
WHAWKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH PEaKIuu 1
MOJIOKEHNUE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckass xumus.

[Tonoxenne HemerauioB B llepuoguyeckoil cuctemMe XUMHYECKUX DJIEMEHTOB
.. MenneneeBa 1 0COOGHHOCTH CTpOeHHs uUX aToMoB. du3nyeckue CBOMCTBA HEMETAJUIOB.
AmnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yraeposa).

Bonopon. INonydenue, ¢u3nueckue U XUMUYECKHE CBOWMCTBA: peaklMM C METallaMd U
HEMEeTaJlIaMH, BOCCTAaHOBUTEbHBIE CBOMCTBA. [ mapuabl. TOMIMBHBIE 3JIEMEHTHI.

lanmorensl. HaxoxaeHnue B mpupoze, crnocoObl MoMydeHus, (U3HUECKUe U XUMUYECKUE
cBoiicTBa. ['asioreHoBOOPOIbI. BakHeme KHCIOPOACOAEpKAIINE COCIUHEHUS TaJlOreHOB.
cOQbI MOTyUEHHUs TalIoreHoB. [[puMeHeHne raaoreHoB U ux

COCHBRYEHT noanucaH
IMEKTPOHHOM MOAMUCHIO
HCJIOPOJd, O30H. aA00pPAaTOPHBIC W TIPOMBIIIIICHHBIC CHOCO6BI IMOJIYYCHHUS KHUCJI0pOda.

Cepruguxar OEA BusnqEtiare hkrMITER Knt EBOFcTBa 1 IpMEHEHHE KUCIOpoaa U 030Ha. OKCHIBI U TIEPOKCH/IBI.
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Cepa. HaxoxneHue B mpupo/ie, CIocoObI MoTydeHus:, PU3NIecKre i XUMHUYECKHE CBOMCTBA.
Ceposogopon, cyasdunbl. Oxcup cepri(1V), okcnn cepri(VI). CepHucras u cepHas KUCIOTBI U UX
coyin. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMeneHue cepbl U €€ COeTMHEHU.

AzoT. Haxoxaenue B mpupo/e, criocoobl Noay4YeHus, (PU3ndecKre 1 XMMHUYECKIE CBOMCTBA.
Ammuak, HUTpUAbL. OKcuIbl a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX cosn. OcoOeHHOCTH
CBOICTB a30THOH KUCIIOTHIL. [IpruMeHeHue a3ora u ero coeAMHEHUH. A30THbIE YIOOPEHMSL.

®ochop. Haxoxnenue B mpupoje, crmocoObl moiydeHus, (U3NUECKHe W XUMUYCCKUE
cBorictBa. @ochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequnenuii. DocopHsie yroOpeHUs.

Yrinepon, HaxoXIeHHE B IMpHpoae. AJUloTponHble Moaudukamuu. dusmueckue U
XUMHUYECKHE CBOKCTBA IIPOCTHIX BEIIECTB, 00pa3zoBaHHBIX yriiepoaoM. Oxcup yriepona(ll), okcun
yraepona(IV), yronpHas Kuciora u €€ coiau. AKTHBUPOBAHHBIN yroJib, agcopoums. ymiepeHsi,
rpadeH, yriaepoaHsie HAaHOTpYyOKH. [IpuMeHeHre MPOCTHIX BEMIECTB, 00Pa30BAHHBIX YTIIEPOIAOM,
U €r0 COSAMHEHU.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoiaydeHus, (GU3MUecKue M XUMHYECKHE
cBorctBa. Okcua kpemuusi(IV), kpemHueBas Kuciora, CHIMKaThl. [I[puMeHeHre KpeMHUsI U €ro
coenuHeHuil. CTEKI10, €ro Mojay4yeHue, BUbl CTEKIA.

[Tonoxenue metayuioB B [lepuoandeckoit cucreMe XUMHYECKUX 3J1eMEHTOB. OcOOEHHOCTH
CTPOEHHMS JIEKTPOHHBIX 000JI0UeK aTOMOB MeTa/utoB. O0mue (usndeckue CBONCTBa METALIOB.
[TpumeHeHnue metamioB B ObITY U TexHUKe. CIIIaBbl METAJLIOB.

DNEKTPOXUMHUYCCKHNA PsiI HAMTPsDKeHUH MeTaymioB. OOIIHe criocoObl OMydeHUsT METAJIIOB:
TUAPOMETAJUIYPrusl, MUPOMETAIULYPrus, dJeKTpoMeTayprus. [IoHaTHE 0 KOPPO3UU METAIUIOB.
CniocoOblI 3a1IUThl OT KOPPO3HH.

OO6mas xapakrepuctuka MmeTtaiioB IA-rpynnsl Ilepuoanueckoit CUCTEMBI XMMHUYECKHUX
sneMeHToB. Hatpuii u kanuil: monydenue, pusnueckue U XUMUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTHIX BEUIECTB U UX COCAMHEHUM.

O6mas xapaxkrtepuctuka meramuioB IIA-rpynmnsr [leproguueckoil cucTeMbl XMMHUYECKHUX
3JIEMEHTOB. Maruuii ¥ KajablMi: odydYeHue, Gru3nyeckre 1 XuMU4ecKrue CBOMCTBA, IPUMEHEHNE
IIPOCTHIX BEIIECTB U UX coenHeHuI. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMUHUER: TonydeHue, (usndeckrue W XUMHUYECKHE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeArHEHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA ATIOMUHUA,
TUIPOKCOKOMIUIEKCHI aJIFOMUHUSL.

OOmast xapakTepucTuka MeTauioB nobounsix mnoarpynn (b-rpynm) Ilepumomuueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®u3nyecKue 1 XMMHYECKHE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUAbI U TUIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl U AUXpPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
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®du3nueckue 1 XMMHUYECKHE CBOMCTBA kKeje3a U ero coeAnHeHui. OKCuabl, THAPOKCHUIBI U
commm xkene3a(ll) u xeneza(lll). [lonydenne u mpuMeHeHHE KeJe3a U ero CIJIaBOB.

dusnveckue U XMMHYECKUE CBOMCTBA Meau U e€ coeauHeHui. [lonyuenne u mpumMeHeHne
MEIU U €€ COeIUHEHUN.

[uHk: moyuenue, GU3NdecKue 1 XUMUIECKHE CBOMCTBA. AM(OTEpHBIC CBOMCTBA OKCH/IA U
TUAPOKCHUIA LIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[ppuMeHeHre nuHKa 1 ero COeIMHEHNN.

DKCIIepUMEHTAIBHBIC METO/IbI M3YUEHUS BEIIECTB U UX MPEBPANICHUN: N3y4YeHHE 00pa3IioB
HEMETAJUIOB, TOpeHue cepul, docdopa, xKeineza, MarHus B KUCIOPOZE, U3YUYEHHE KOJUICKIUU
«MeTtaiibl ¥ CIUTaBbD», B3aUMOJACHCTBUE HIEIOYHBIX U IIETIOYHO3EMENBHBIX METAJUIOB C BOJOM
(BO3MOYKHO HCITOJIb30BAHKE BUJICOMATEPHUAIIOB), B3aUMO/ICHCTBUE IIMHKA U YKeJle3a C pacTBOPaMHU
KHCJIOT W LIeJIOYEH, KaueCTBEHHbIC PEAKIIMM HAa HEOPraHWYECKUE aHMOHBI, KATUOH BOJOpOa U
KaTHOHBI METAJUIOB, B3aUMOJECHCTBHE TUAPOKCUIOB AIFOMUHHUS U IIUHKA C pACTBOPaMHU KUCJIOT U
1IeJI0YEeH, pelieHrne SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «[ asorens», «Cepa u e€ coeTuHEeHU,
«A30T u Qochop U ux coenuHeHUs», «MeTamibl TJIABHBIX NOArPYyNI», «MeTamibl MoOOYHBIX
MOATPYIII.

XuUMHUA U KU3HbD.

Ponp xumMum B o0ecriedeHUH YCTOHYMBOTO pa3BHTHS 4esioBedecTBa. [IOHATHE O HAyUHBIX
METOJIaX MMO3HAHUS M METOI0JIOTHH Hay4YHOTO HcceoBanus. HaydHble MpUHIIKIIBI OpraHU3aluu
XUMHUYECKOTO MPOU3BOACTBA. [IpoMBINIUIEHHBIE CITIOCOOBI MONYYSHHUS] BaXKHEHIINX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHUAKa, CEPHOW KHUCIOTHI, MeTaHoiya). [IpoMblnieHHble CrocoObl
MOJIyYEHUSI METaVIOB U CIUIABOB. XHMHUYECKOE 3arps3HEHHE OKpYKAIOIIEH cpeabl U €ro
nocneAcTBus. Poib XumMun B o0ecrieueHUN SHEPreTUYeCKOl OE30MacHOCTH.

XuMHus U 310poBbe uenoBeka. JlekapcTBeHHble cpencTBa. llpaBuna uMCHOIB30BaHUS
JIeKapCTBEHHBIX IpenapaToB. Pojb XUMHUM B Pa3BUTUN METUIMHBI.

XUMHS OUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBEIE T00aBKU. POJIb XUMHHU B 00eCIIeYeHNH
UIIEBONH OE€30ITaCHOCTH.

Kocmernueckue u mapdromepnbie cpencrBa. beitoBas xumus. IlpaBmia OGe3omacHoro
UCIIOJIb30BaHUS MpenapaToB OBITOBOM XMMUU B MIOBCEITHEBHON KU3HH.

XuUMHS B CTPOUTEITHCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).
XuMHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

COBpeMeHHBIe KOHCTPYKIMOHHBIC MaTCpHaibl, KPAaCKH, CTCKIIO, KEpaMHKa. MaTepHa,nm JUTSA
SJICKTPOHUKMU. HanotexHomoruu.

PacuéTtHble 3a1a4m.

Pacuérbl: Macchl BemiecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
B pEaKIMH BeIIecTB, Macchl (00BEMa, KOIMYECTBa

Beuﬁ&f%hgmuﬁgﬂhﬂmnn, €CJIM OfTHO W3 BEIIECTB MMEET MPUMECH, Macchl (00BEMa,

KHERTPEHHOM NnoannChHR§™ECTa) npoyKTa peaxuum,
€CJIM OJTHO W3 BEIIECTB /IaHO B BUE PACTBOpa C OMPENCIEHHON MAacCOBOM J0JIE paCTBOPEHHOTO




BEIL[ECTBA, MACCOBOM JIOJM M MOJIIPHOM KOHIIGHTPAllUM BEIIECTBA B PACTBOpPE, JOJIU BbIXOJa
MPOJYKTA PEaKIUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MeXnpeIMETHRIC CBA3H.

Peanuzarus MeXIpeIMETHBIX CBSA3EH NMPU H3YUYCHHUH O0IIeH U HEOPTraHUYeCKOW XUMHUH B 11
KJIacCe OCYIIECTBIISIETCS] Ye€pe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHSITHH, TaK
U TIOHATUH, MPUHATHIX B OTJEJIbHBIX MTPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mue ecTecTBEHHO-HAyYHBIC TOHSTHS: SBJICHUE, HAy4YHBIA ()aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIus, TEepUOJUIHOCTh, HAOII0ICHHE, W3MEpEHHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHBb, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, HICaTbHBIN Ta3, ((U3NUYEeCKHE BEITMYNHBI, €IHHHIIBI H3MEPCHUS,
CKOPOCTb, SHEPI's, Macca.

buonorus: kmerka, opraHusM, OJKocucTteMa, Ouochepa, MeTaboIM3M, MaKpo- |
MUKPOIJIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpaITBI, TOPHBIC TIOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHomorus: XuMUdecKas MNPOMBIIIJICHHOCTb, MCTAJIYPrusd, CTPOUTCIBbHBIC MaTCpHaAJIbI,
CENLCKOXO03HCTBEHHOE IIpOU3BOACTBO, IIHIICBAA IIPOMBINIJICHHOCTD, (bapMaI.[eBTI/I‘leCKaH
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos, IMPONU3BOACTBO
KOHCTPYKIOHOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIINICHHOCTh, HAHOTCXHOJIOTHH.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI 11O XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTcTBUM C CHCTEMHO-/IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yIbTaTOB OCBOCHHUS NPeIMeTa « X UMHS» Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH M CAMOOIPENENIEHUIO;
HAJIMYMEe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXxcs
PYKOBOJICTBOBAThCSl IPUHATBIMU B OOLIECTBE INpPaBUIAMU M HOpPMaMH IOBEACHUS; HaIUYMe
IIPaBOCO3HAHUS, SKOJIOTHYECKOW KYJIbTYPBhl; CIIOCOOHOCTH CTaBUTh IENIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMYHOCTHBIC Pe3yIbTAThHl OCBOCHHS IMPEAMETa «XHUMHS» OTPAKAIT CHOPMHUPOBAHHOCTH
OIBITA MO3HABATEIBLHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOIIUXCS B MPOLIECCE pealln3alluu
00pa3oBaTeNbHON AEATEIHHOCTH.

JlugHOCTHBIE PE3yJIbTAThl OCBOCHMS MpeaMeTa «XUMUs» OTpaxkaroT cHOpMUPOBAHHOCTD
OTIbITa MO3HABATENBHON U MPAKTUYECKOM NeATeNbHOCTH 00yUalolUXcs B MPOIecce peann3aun
00pa30BaTeNbHOM J1eATEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpamaaHcKOro BOCIUTAHMS:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOIIOPSIKY;

NpEeaACTaBJICHHUA O COOUWAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIECHUHA B
KOJJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUUN y‘ICGHHX ITPOCKTOB,
PEIICHHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATH U MNPpUHHUMATh MOTUBBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APYTHUX
IIpU aHaJIU3€ Pa3INYHbIX BUIOB y‘-IC6H01>i JACATCIIBHOCTH,

2) MAaTPUOTHYECCKOI'0 BOCIIMTAHUSA:

IIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XHUMHH;

YBAXXCHHUA K HIPOLHECCY TBOPYECTBA B obnactu TCOPHUU U IPAKTHUYCCKOI'0 IMPHIIOXKCHUA
XUMHHU, OCO3HAHUA TOIO, YTO HJAHHBIC HAYKHU CCTb PE3YJIbTaT JJINUTCIbHBIX Ha6JIIOI[eHPII>'I,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyada y‘-IéHI)IX " IMMPAKTHUKOB,;

WHTEpeca M TI03HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TOCIECAYIOIIEM AaHAJIN3E
COBPEMEHHOMN OTEYECTBEHHOW XUMUHU;

o ﬂggvmsHT NOANUCAH '
31E Mﬂﬁb‘ﬁ?ﬂﬁﬂﬁﬁ&g ro BOCIIUTAHUSA:
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CIIOCOOHOCTH OLIEHWBATH CUTYAIH, CBI3aHHBIC C XUMUYECKUMH SIBIICHUSIMU, i IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHUBAaTh CcBOE IIOBCACHUEC W IIOCTYIIKHM CBOHUX TOBapI/II_Heﬁ C HOSPII_[PII;'I
HPAaBCTBCHHLIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUA HOCJIG,IICTBI/Iﬁ IMMOCTYIIKOB,

4) popmupoBaHNs KYJIbTYPbI 310POBbS:

MOHMMAHUS I[IEHHOCTEH 370poBOoro M 0Oe30macHoro oOpasza >KHU3HH, HEOOXOIMMOCTH
OTBECTCTBECHHOI'O OTHOILIICHUA K C06CTBCHHOMy (1)I/I3I/I‘ICCKOMY H IICUXUYCCKOMY 310POBbIO;

coOuo/ieHus MpaBuil 0€30MacHOro OOpamieHHst ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHON
JKU3HU, B TPYIOBOU 1A TEIHHOCTH;

MOHMMAHUSA 1IEHHOCTH TPaBWI HMHAWBHUIYATbHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI TOCJIEACTBUN M HENPHITUS BPEIHBIX NPUBBIUEK (YHOTpEOIEHHUs aJKOIroJisd,
HapKOTHUKOB, KYpEHHUS);

S) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘Ie6HO-I/ICCHeILOBaTCHLCKOﬁ JACATCIIBHOCTH,
06H_IGCTB6HHO HOHGBHOﬁ, TBOp‘ICCKOﬁ " APpYyrux BUJax ACATCIbHOCTHU,

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHMU MPAKTHUUCCKHUX 3aJdaqd COHI/IaJIBHOfI
HaIpaBJICHHOCTHU (B paMKax CBOCTO KJjacca, IJ_IKOJ'ILI);

HHTEpECa K IHPAKTUYCCKOMY U3YUCHUIO npo@eccnﬁ pa3JaIn4HoOro poaa, B TOM 4YHCJIC Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHWH 110 XUMHU,

YBa)XEHUS K TPYY, JIOASM TpyJla U pe3yibTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUYAIbHOM TPaeKTOPHH 00pa3oBaHus, Oy ymien
npodeccuu u peanu3alnuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMH, MHTEPECOB U OTpeOHOCTeH 00111ecTBa;

6) IK0JIOrM4eCcKOro BOCIUTAHMS

9KOJIOTHYECKH I11eTIECO00PA3HOTO OTHOIICHUS K MPHUPOJAE KaK MCTOYHUKY CYIIECTBOBAHHS
JKU3HU Ha 3eMIie;

MOHMMAaHHUS TI00AIBHOTO XapaKTepa HKOJIOTHMUYECKUX MPOOSieM, BIUSHUS SIKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbl;

OCO3HaHUA HeO6XO}II/IMOCTI/I HUCITIOJIB30BaHHUA JIOCTI/DKGHI/Iﬁ XUMHHU OJId pCUHICHUA BOIIPOCOB
panroOHAJIBHOI'O MPpUPOAOIIOJIb30BAHN A,

-
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JEUCTBUN U NPENOTBPALLATD UX;
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HaJIU4Msl PA3BUTOrO DKOJOTMYECKOIO0 MBIIIJIEHUS, JKOJOTMYECKOM KYJIbTYpBI, OIIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpPaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTMU XeMOPOOHH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
00OLIECTBEHHON IIPAKTHUKHY;

MOHMMAaHUA CcHenuGUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYy)KaroIeM
MHUpE KaK O €QUHCTBE IMPUPOJbl U YEJIOBEKAa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEU WU
peleHn: mpoodIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUHU JUJII COBPEMEHHOM IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPAaBICEHHOCTH M Ba)KHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH IIO0ATBHBIX MTPOOJIEM YCTOHYHBOTO Pa3BUTHS YSIIOBEUYECCTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M OKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00eCreYeHnH YCIOBHIA YCIICITHOTO TPY/Aa M SKOJIOTHYECKH KOM(POPTHOM KH3HU KKIOTO WICHA
00I111eCTBA;

eCTeCTBeHHO—HaquOﬁ T'paMOTHOCTHU: IIOHHMMAHUA  CYHIHOCTH MCETOHOB IIO3HAHUA,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJIyJa€MbIC 3HAHUA JIA
aHanu3a U OOBICHEHUS SBJICHHUH OKpYyXKaromero Mupa u IMIMpOoUuCXOoAslux B HEM I/ISMeHeHI/Iﬁ,
YMCHUA ACIaTh 000CHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE Hay4YHBIX q)aKTOB 1 UMCIOIIUXCS JaHHBIX
C LICJIBIO ITOJIYUYCHHUA JOCTOBCPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMHYECKUES 3HAHUS AJI pCICHUA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAllUAX;

HUHTEPpECAa K IMO3HAHHIO, HCCIIeI0BAaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpPa30BaHHUIO U CamMO0Opa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUH TI0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TPYZAA B PA3IMYHBIX cepax NpoPecCHOHANbHOMN AeSTEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpenmMeTHble pe3yabTaThl OCBOCHHUS IMPOTPAMMEI MO XMUMHH HAa YPOBHE CpPETHETO
o01ero o0pa3oBaHus BKIFOYAIOT:

3HaYUMble I (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCS MEXAUCIUITINHAPHBIE
M 451, OTPaXKAIOLIKE LEIOCTHOCTh HAyYHOU KapTUHBI MUpa

n Cl}fgﬂ@mﬁﬂ%ﬂﬁwﬁﬁlﬂﬂ, HCIIOJIB3YEMBIX B €CTCCTBECHHBIX HAayKaxX (MaTepI/ISI, BCIIECTBO,
BE%H}FPWFHW,FH{EW&E.%CTCM&, Hay‘-IHBIfI (I)aKT, NpUHIHUII, TUIIOTE3d, 3aKOHOMCPHOCTD,

3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOIEH)E, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);
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YHHUBEPCAJIbHEIE y4ueOHbIe JEUCTBUS (mo3HaBaTEIbHBIE, KOMMYHUKATUBHBIE,
pETyJISTUBHBIC), oOecrieunBaomme  (GopMupoBaHue  (PyHKIIMOHAIBHOW  TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXCs;

CHOCOOHOCTh  OOyYaroIMXCS ~ HCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUITMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCalbHble y4deOHble AECHWCTBUS B II03HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MeTaHpeZ[MeTHHG PE3YJbTAaThl OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘Ie6HI)IMI/I
MMO3HAaBATCIIbHBIMU, KOMMYHUKATUBHBIMHA U PEr'YJIITUBHBIMUA HeﬁCTBHXMH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE HeHCTBHS
1) 6a3oBble JIOTHYeCKHE eiiCTBUS:

CaMOCTOATENIFHO (POPMYIMPOBAaTh M aKTyaJIM3UpOBAaTh INPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCAC/IATL HLCIIU ACATCIBbHOCTHU, 3adaBasd IHIapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C IIOCTABJICHHBIMU LCIISIMU

HCIIOJIb30BaTh IIPU OCBOCHUHU 3HAHWI HpI/IéMbI JJOTMYCCKOI'0 MBIINUJIICHHA. BBIACIIATH
XAapaKTCPHBIC IIPHU3HAKU MOHATHUH U YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HCIOJb30BaTh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BACHEHUS OTACJIbHBIX (baKTOB n HBHCHHﬁ;

BLI6I/IpaTB OCHOBAHHA U KPUTCPHUH TJIA KJ'IaCCI/I(l)I/IKaI_[I/II/I BCICCTB U XUMHUYCCKHUX peaKHI/Iﬁ;
YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, IETyKTUBHBIE, 10 AHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITUPOBATH BBIBOABI U
3aKIIOYCHUS;

IPUMEHSTh B Ipoliecce MO3HAHMSI UCIIOJIb3yEMbl€ B XMMUU CHMBOJUYECKHE (3HAKOBBIE)
MOJIeIH, TPeoOPa30BbIBATh MOETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
Xumuueckass (GopMylsia, ypaBHEHHE XMMHMYECKOM peakuuu — TpU pelIeHud Y4eOHBIX
[IO3HABATEJIBHBIX U IIPAKTUYECKUX 3a1a4, IPUMEHATh HA3BAHHBIE MOJIEIIbHBIC IPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB U3Y4aE€MbIX BEHIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBUS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHIA;

(I)OpMYJ'II/IpOBaTB Ocjm W 3aJadyd  HCCICOAOBAHUA, HCIIOJIB30BAaTh IIOCTABJIICHHBIC U
CaMOCTOSATCIbHO C(i)OpMy.]'H/IpOBaHHBIe BOITPOCHI B KAYE€CTBE MHCTPYMCHTA IMO3HAHUA U OCHOBBI
JJIA (I)OpMI/IpOBaHI/IH THIIOTE3BI 11O MPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX CY)KJIGHI/II‘/JI;

HOI'0 IIJIAHUPOBAHUA HW TMPOBCACHUA YUYCHHUUYCCKHUX
3KCE&BR¥R¥’&TQ%, ﬁaﬁﬁﬂﬁﬁﬁBOBaTL YMCHUA Ha6HIO,[[aTL 3a X0O0M IIpo1ecca, CaMOCTOATCIILHO

NBMHOTIRNGBI T8 L PRARLIE T dbopmynupoBaTh O00OOIIEHHS W BBIBOJBI OTHOCHUTEIHHO

AOCTOBCPHOCTH PE3YJILTATOB UCCICAOBAHHA, COCTABJIATDH 000CHOBAHHBINA OTYET O HpOI[eHaHHOﬁ




npuoOpeTaTh ONBIT YYEHHYECKOW HCCIeOBATENbCKOW M MPOEKTHOH JesTeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB pEIIEeHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TO3HAHMUS.

3) padora ¢ nngopMmanmeii:

OPUEHTHUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAYYHO-TIOMYJISpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
€€ 0CTOBEPHOCTh Y HEMPOTUBOPEUYHBOCTb;

dbopMyIUpoOBaTh 3ampoChl U MPUMEHSATH PA3IMYHBICE METONBI TPU TOUCKE U OTOOpE
nHpopmaIuu, He0OX0AMMOM TSI BBIMOJTHEHUS YI€OHBIX 3a/1a4 ONPEICAEHHOTO THIIA;

HpI/IO6pCTaTI) OIIBIT HMCIIOJIb30BaHUA I/IH(i)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PAa3JIMYHBIX ITOMCKOBBIX CUCTCM;

CaMOCTOSITEIILHO BBEIOMpATh ONTHMAIBHYIO (hOpMy TpencTaBieHHUsS WH(GOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTIOJIB30BaTh HAYYHBIM S3BIK B KauyeCTBE CPEICTBA MNpPH paboTe ¢ XUMHYECKOU
uHpOpMaNKeil: TPUMEHSITh MEXIpeIMeTHbIe ((pU3HYecKHe W MaTeMaTH4YeCKHe) 3HaKd |
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JaelcTBUA:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKIa€MOI TEMBI B XOI€ IMaJIoTa U/UIT JUCKYCCHUH,
BBICKA3bIBaTh UieU, GOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITOHEHUS
MPEI0KEHHOM 3a/1a4u;

BI)ICTyHaTB C HpC3€HTaHHCﬁ pGSYJ'II)TaTOB HO3H&B3T€J'II>HOI>1 JACATCIIBHOCTH, HOJ'IyLIeHHI:IX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH BBIOJHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, TMPAKTUYECKON pabOThl IO HCCIEAOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKTa, U (POpPMYIHpOBaTh BBIBOJBI MO pPe3yibTaTaM IMPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0J1€ 00CYXICHHSI 1 OOMEHa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

caMOCTOﬂTeJILHo IUIAHUPOBAaTh W OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO NIESATEIBHOCTD,

OBaTh U MO Mepe HEOOXOTUMOCTH KOPPEKTUPOBATH

npe .ﬁ ?_I{ICTBI/H/I MIPH [BBITIOJTHEHUN yUEOHBIX W MCCIIENOBATEIbCKUX 3ajad,
B Bl CII WX pelIeHnus ETOM II HUS HOBBIX 3HAHUU

B Iéﬁaﬁ“ﬁdlﬁ %gﬁﬁl crocop pete ¢ y4€TO oy4de 0 3HA 0

BCIICCTBAxX U XI/IMI/ILICCKI/IX pCaKIUAX;
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OCYIICCTBJIATL CAMOKOHTPOJIb ACATCIILHOCTH HaAa OCHOBC CaMoOaHalinda U CaMOOILICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS MPOTPAMMBI 110 XMMHUU Ha YIIyOJIEHHOM YpOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«X¥UMHUs» HaydyHbIE€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETALUU U
IpeoOpa30BaHUIO 3HAHUM, BUABI IEATEIBHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUU B Pa3lMYHBIX YYEOHBIX CUTYyalUsX, a TaKKe B PEaJTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XMMHEN. B iporpamme o XMMHUHK IPEAMETHBIE PE3YJIbTaThl IPEACTABIICHBI 110 FOJaM
U3Y4YCHUS.

10 KUIACC
Hpe,I[MeTHBIe PE3yiIbTaThl OCBOCHUA KypCa «Opl"aHI/ILICCKaSI XUMHUA» OTPAXKAKOT!:

c(OpMUPOBAHHOCTH MPEACTABICHUIN: O MECTE U 3HAUEHUU OPraHMUYECKOI XMMUU B CUCTEME
€CTECTBEHHBIX HAyK U €€ poJii B 00ecleYeHNN YCTOMUYNBOTO Pa3BUTHS YEJIOBEYECTBA B PELICHUN
po0JIeM 3KOJIOrMYECKOM, SJHEPreTUYECKON U MUIEBOM 0€3011aCHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3JIaHMM HOBBIX MAaTEpHaliOB, HOBBIX HCTOYHHMKOB HEPIHU, B OOECIICUECHUU PALMOHAIBHOTO
IPUPOIONOIB30BAHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYphI YETIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BIQJICHNE CHCTEMOM XMMMUYECKHX 3HAHMM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolInue
MOHSTUS — XUMUYECKUI 3JIEMEHT, aTOM, AP0 U AEKTPOHHAsl 000JI04YKa aToMa, s-, p-, d-aTOMHbIE
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIn3alus aTOMHBIX OpOUTajei,
MOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIEHUS, XUMHYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, PYHKIMOHAIbHAS TPYIINa,
paaMkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpallEHHBIE, CKEJIETHBIE), H30MEpuUs
CTPYKTYpHasi M MPOCTPAHCTBEHHAs (reoMeTpHuUecKasi, ONTHYeCcKast), H30Mepbl, TOMOJIOTUYECKUIA
psa, TOMOJIOTH, YIJIEBOJAOPOJbI, KUCIOPOJ- M a30TCOAEpX alllhue OPraHU4YeCKHE COEAUHEHMS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH [I. U. MenneneeBa, Teopusi CTpPOEHHS OpPraHMYECKHUX BELIECTB A.
M. ByrnepoBa, 3aKOH COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHNUS U NIPEBPALLEHUS YHEPTUU
OpyY  XUMHUYECKMX  PEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHMH  SI3BIK  XUMHUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JISKAIIUE B OCHOBE IOHUMAaHMS NPUYMHHOCTH U CUCTEMHOCTHU
XUMHYECKMX  SIBJICHHUH;  TPEACTABIEHUS O  MEXaHM3MaxX  XUMHYECKHX  peaKlUid,
TEPMOJMHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHMs, O B3aMMHOM BIIMSHUU
aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MEpHbIN 3P GEeKThI, OpUeHTAHTHI | 1
Il pona); ¢akTomoruueckue CBEACHUS O CBOICTBaxX, COCTaBe, IMOJYYEHHHM U O€30MacHOM
MCIIOJIb30BAaHUU BaKHEHMIIMX OPraHMYECKHUX BEIIECTB B OBITY M NMPAKTUYECKOW NeATEIbHOCTH
YeJI0BEKa, OOIIMX HAYyYHBIX MPUHIMIIAX XMMUYECKOTO IIPOU3BO/ICTBA (HAa IpUMepe MPOU3BOICTBA
MeTaHoJIa, epepaboTKu HEPTH);

-

O

R MH [P y'MeHI/Iﬁ . bIABJIATH XapaKTCPHBIC IMPU3HAKN HOHHTHﬁ,
ygﬁg%ﬁﬁ%ﬁﬂ%, HCIIOJIBBOBAThL COOTBETCTBYIOIIWEC IIOHATHUA IIPU OIHMCAHHUU
)41

COCTaBa, CTPOCHUA U CBOUCTB OPTraHUYCCKHX COGHHHCHHﬁ;
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c(OpPMHPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XMMUYECKYIO CUMBOJIUMKY ISl COCTABIECHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YEeCKUX BELIECTB;

COCTaBJIATH YPaBHCHUA XUMHUYCCKUX peaKquI " paCKpBIBATh X CYINHOCTH: OKHUCIIMTCIBHO-
BOCCTAaHOBUTCIIbHBIX peaKuHﬁ MOCPCACTBOM COCTABJICHHA 3JICKTPOHHOI'O OaaHca dTHX peaKHHﬁ,
peaKHI/Iﬁ HOHHOI'0 0OMeHa HYTCM COCTaBJICHUS UX ITOJIHBIX U COKpaH_[éHHBIX HMOHHBIX ypaBHCHHfI;

H3TOTaBJIMBATb MOACIIM  MOJICKYJI OPraHMYCCKHUX BCHICCTB JIA HWIUIIOCTpAllUM  HUX
XUMHYCCKOI'0 1 IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTAaHABIMBATh MPUHAICKHOCTh U3yYECHHBIX OpPraHUYECKUX
BEIIIECTB 0 UX COCTaBY U CTPOCHUIO K OIMpPENeIEHHOMY KIacCy/Tpynie COeIUHEHUH, 1aBaTh UM
Ha3BaHUsA 1o cucrteMarndeckol HomeHkaType (IUPAC) u mpuBOauTh TpHUBUATIBHBIC HAa3BaHUS
JUTSL OTJICIBHBIX TIPEICTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTUJICH, TOJIYOJ, TIIHIIEPHH,
STUJICHIJIUKOJb, PeHo, (popmanpaerun, aneraibaerui, aeToH, MypaBbuHas KUCI0Ta, YKCYCHAs
KHCJIOTA, CTEapUHOBAs, OJEWHOBAas, MaJbMUTUHOBAS KHUCJIOTHI, TJIUIMH, aJlaHWH, MajbTO3a,
bpykTo3a, aHUIIWH, TUBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOJI U APYyrue);

Cq)OpMHpOBaHHOCTB YMCHHUSA ONPCACIIAITE BUI XAMHYECKOH CBSI3U B OpraHU4YCCKHUX
COCAUMHCHUAX (KOBaJICHTHaSI 1 MOHHAaA CBA3b, G- U M-CBA3b, BOAOPOJHAA CB$I3I));

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHSATh IOJIOKEHUSI TEOPHUH CTPOCHHS OPTaHHMYECKUX
BemectB A. M. BytnepoBa st 0ObSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh  YMEHHUH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (u3nueckue Hu
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKCHOB, AJKaJHECHOB, AJKMHOB, apOMAaTHYECKUX YIJIEBOJIOPOAOB,
CIIUPTOB, AJIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U MOJHCAXapUa0B),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO0 CBA3b MEXAY HHUMHU YypaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (hOpMYT;

C(l)OpMI/IpOBaHHOCTB YMCHUSA NMOATBCPIKAATE Ha KOHKPCTHBIX IIpUMEpPAX  XapaKTep
3aBUCHUMOCTH pCaKHI/IOHHOﬁ CIIOCOOHOCTU OpPraHun4Y€CKux COCIUHCHHUI OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBS3HU (G— n TE—CBSBI/I), B3aUMHOT'O BJIUSSHUS aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTE€pPU30BaTb HCTOYHUKU YIJIEBOJOPOJHOIO  ChIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOE NPUMEHEHUE
POJYKTOB NEpepaboTKH;

c(hOpMUPOBAHHOCTD BJIAJICHUS] CHUCTEMOW 3HAHHM O €CTECTBEHHO-HAYyYHBIX METOaX
MO3HAHUS — HaONIOJICHWH, W3MEpPEHUH, MOJCIHPOBAHUH, OHKCIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHHS TPUMEHSTh 3TH 3HAHUS,

PUMEHSTh OCHOBHBIC ~ OIEpalliil  MBICITUTEIBHON
est - CHUHTE3, CpaBHEHHE, 0000IIeHWE, CHUCTEMATHU3AIMIO0, BBLIABICHUE
o A RINEHT N cAH » P ’ [CHHE, 1110,

Hg Wcﬁqﬁ%ﬁ% Fﬁfégﬁf}d — AJId U3y4CHHA CBOMCTB BCHICCTB U XUMHNYCCKUX PCAKIIHUU,
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C(bOpMI/IpOBaHHOCTB YMeHI/If/’Ii BBISIBIISITH B3aHMOCBSI3h XUMHUYECKUX 3HAHUIN C TOHATUSIMU U
MNpEACTABICHUAMU APYTUX C€CTCCTBCHHO-HAYYHBIX MPEAMCTOB  JJIA 0oysiee 0CO3HAHHOTIO
MNOHUMAaHHA CYHIHOCTH MATCpUaJIbHOIO CAMHCTBA MHpPA, UCIIOJIB30BATh CUCTCMHLBIC 3HAHHA I10
OpFaHHqCCKOﬁ XUMHHU OJIA 00BACHEHUS U IMPOrHO3UPOBAHUA HBJIGHI/Iﬁ, HUMCIOIINX €CTECCTBCHHO-

Hay4HYIO [IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHIA: IPOBOJUTH PAcYEThl MO XUMHUYECKUM (QOpMylnaM H
YpaBHEHUSAM XHMUYECKUX DPEAKIHMH C MCHONb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBIL:
pacuéThl O HAXOXKJICHUI0O XMMUYECKON (HhOpMYIbl BEIECTBA [0 U3BECTHBIM MACCOBBIM JOJSM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUH: TPOTHO3UPOBATh, AaHAIM3HPOBATH M OICHUBATH C MO3ULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM W IMPOMU3BOJCTBEHHOM AESTENHLHOCTU
YeJIoBeKa, CBS3aHHOM C MepepaOdOTKOM BEIECTB, MCIOJIb30BAaTh MOJYYCHHbIC 3HAHUSA MJIs
IPUHITUS TPAMOTHBIX PEIICHUN TPOOJIeM B CUTYAIUsX, CBI3aHHBIX C XMMHUEIH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSATEIBHO IUIAHUPOBATh W MPOBOAUTH XUMUUYECKUM
9KCIIEPUMEHT (TI0JTy4eHUE U U3yYCHUE CBOMCTB OPraHNYECKUX BEIECTB, KAUCCTBEHHBIC PEAKIIUH
YIJIEBOJOPOIOB Pa3JIMUHBIX KJIACCOB M KHCIOPOCOAEPIKAIIMX OPraHNYECKUX BEIECTB, PELICHUE
9KCIIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIIOICHUEM TIPaBHIT
Oe3omacHOro oOpaleHus ¢ BemecTBaMUd M JIAOOpaTOpHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
Hedb HWCCIEIOBaHMs, TMPEACTABIATh B PA3IMYHOM (OpMe pe3ynbTaThl AKCIIEPUMEHTA,
AHAJIM3UPOBATDH U OLICHUBATL UX NOCTOBCPHOCTD,

c(OpMHUPOBAHHOCTh YMEHHUI:

coOnroAaTh NpaBuia SKOJOTMUYECKH Lelecoo0pa3HOro IMOBEACHHUS B ObITY M TPYyJIOBOM
NeSITEIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUpOAHON cpensl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTb TOKCHYECKOI'O JEWCTBUSI HA KUBBIE OPraHU3Mbl ONPEHCIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIch mmokazareis [1/1K;

AHAJIM3UPOBATH HGJ’IGCOO6pa3HOCTI> MMPUMCHCHUA OpTraHNYCCKUX BCIIICCTB B
MMPOMBIINIJICHHOCTH U B 6I>ITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a;

c(OPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATh 1IEJIECHANPABICHHBIH IMOUCK XUMHYECKOM
MH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, MHTepHeT u JApyrue), KpUTHUECKU aHATU3UPOBATh XMMHUYECKYIO
uH(popMalrio, nepepadbaTbiBaTh €€ M UCIIOJIb30BATh B COOTBETCTBUM C IOCTAaBJICHHON yueOHOMU
3aJa4eil.

11 KUIIACC
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U e€ poiau B 00eCreuYeHUH YCTOWYMBOIO PA3BUTHUS, B PEIICHUH NPOOJIEM 3KOJOTHYECKOMH,
SHEPreTM4ecKoil M MUIEeBOM 0e30MacHOCTH, B PAa3BUTHMM MEAMLMHBI, CO3JaHMHM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OHEpruM, B  OOECINEYEHUH  paIMOHAIHLHOTO
IPUPOONOIL30BaHUSA, B JOPMHUPOBAHUU MUPOBO33PEHUSI U OOILEH KYIbTYpPbI UEJIOBEKA, a TAKXKE
IKOJIOTNYECKU 0OOCHOBAHHOI'O OTHOILEHUS K CBOEMY 3/I0POBBIO M IIPUPOIHOMN CPEIE;

BIIQJICHUE CHCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIIOJIArarolue
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JJIEKTPOHHAsA 000JI0UKa aTOMa, S-
p-, d-aromHBIE OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHMS aTOMa, THOpHIM3aIus
aTOMHBIX OpOWTaJIel, HMOH, MOJEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTENEHb
OKHUCJIEHHS, XUMMYecKas CBs3b (KOBaJIECHTHAas, HWOHHAs, MeTalIM4yecKas, BOJOPOAHAs),
KPUCTAJIZIMYECKAsT PEINETKA, XUMHUYECKas PEAKUUs, PacTBOP, DJIEKTPOJIUTHI, HEDJIEKTPOJIUTSHI,
IEKTPOJIUTUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALMM, BOJOPOAHBIA  IIOKAa3arTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOH 3PPEKT XMMUYECKON peakiH, CKOPOCTh XUMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKOMN
auccouuanuy, nepuoandeckuil 3akoH JI.M. MenzaeneeBa, 3aKOH COXpPaHEHMsI MAcChl BEIIECTB,
3aKOH COXPaHEHUS W NPEBPALEHUS YHEPTHM IIPU XUMHYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOUIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH A3BIK XUMUH,
MHUPOBO33PEHUYECKHNE 3HAHUsA, JIEKAIIUE B OCHOBE IIOHUMAHUs NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE NIPECTABIIEHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HaJAMOJIEKYJISIPHOM YPOBHSX; IPEICTABICHUS O MEXAHU3MaX XUMHUYECKHX
peaxkuui, TEPMOJUHAMHYECKHUX
Y KMHETUYECKHUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHM, PACTBOpAX U
JMCIIEPCHBIX cHcTeMax; (aKTOJOTMYECKHE CBEJCHMsS O CBOICTBax, COCTaBe, IMOJIyY€HUH U
0€30MacHOM HCIOJIb30BAaHUM BaKHEHIIMX HEOPIaHWYECKUX BELIECTB B OBITY U IPaKTHUUECKOM
JeSITeIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX IPUHLIUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

C(l)OpMI/IpOBaHHOCTB yMeHHP’II BBISIBJIIATH XapaKTCPHBIC IIPpU3HAKN
HOHHTI/II\/'I, YCTaHAaBJIMBATb UX  B3aWMMOCBA3b, UCIIOJIb30BATH COOTBCTCTBYIOIIHUE IIOHATHUA  IIPU
OMMMCAHUH HCOPTraHUYCCKHUX BCHICCTB U UX npeBpameHI/Iﬁ;

c(hOpMUPOBAHHOCTh YMEHUS UCIIOIH30BATh XMUMHUYECKYI0 CHUMBOJIUKY ISl COCTaBJICHUS
dbopMyn BEHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CHCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHagbHble Ha3BaHUSI OTJEIHHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUSI OIIPENIEIATh BaJICHTHOCTh U CTENEHb OKUCICHHS] XMMHUYECKUX
HJIEMEHTOB B COEIMHEHMSX, BUJ XUMHYECKOH CBs3M (KOBaJIeHTHAas, MOHHAs, METaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBACHATh 3aBHUCHUMOCTb CBOWCTB BEILIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKON peméTKH, OOMEHHBIN U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OPMHPOBAHHOCTh YMEHMIA: KIacCCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA M0 UX
COCTaBY, XMMHMUYECKHE PEaKLMU IO PA3IUYHBIM MPU3HAKaM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, Y4YacTHUIO KaTanu3aTopa M JPYrue); CaMOCTOATEIbHO BHIOMpPATh OCHOBAaHUS U

/—Kpmepmmmuanm(bmuw_&;ﬂw BEIIECTB M XUMHUYECKUX PEaKIInii;
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c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTePU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB M HMOHOB
XUMHUYECKHX  JJIEMEHTOB  IEpPBOro—4eTBEPTOro  mepuonoB  I[lepuoamdeckoil  cHUCTEMBI
.. MenneneeBa, HCHONB3Yys IOHATUSA  «OHEPrE€TUYECKUE YPOBHM», <(«OQHEPreTUYECKUE
MOAYPOBHU», «S-, P-, d-aTOMHBIE OpPOWTAIN», «OCHOBHOE W BO30YXKIEHHOE SHEPreTHUYCCKHE
COCTOSTHUSI aTOMay; OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX DJIIEMEHTOB U
UX coeluHeHui 1o mnepuoaam u rpynnam llepumogmyeckoit cucremsl [[. WM. Menneneena,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YCK;

c(hOpPMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUIECKUE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE T'E€HETUYECKON CBSI3H MEXKIY
HeOpI‘aHI/I‘IeCKI/IMI/I BeIcCTBaMM C ITIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOH_II/IX XHUMHUYCCKUX
peaKIuii;

Cc(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CYITHOCTh: OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABJICHHS JIEKTPOHHOTO OajaHca 3TUX PEaKIUi; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBICHHsI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHWil; peakuuit
THIPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA W
ATIOMHUHMS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS XMMHUYECKHUX
peakuMii ¢ yd4€TOM HX DHEPreTHUYECKUX XapaKTEpUCTUK, XapaKTep HM3MEHEHUs CKOPOCTH
XUMHYECKOH PEaKIHU B 3aBUCHUMOCTH OT Pa3jIMYHBIX (PaKTOPOB, a TAK)KE XapaKTep CMEMICHUs
XMMHUYECKOI'0 paBHOBECHUS II0]] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle Illarense);

Cq)OpMHpOBaHHOCTB YMCHUA XapaKTCPU30BaATh XUMHWYCCKUC PCAKINU, JIC)KAIIUEC B OCHOBC
IMPOMBIINIJICHHOI'O  IMOJTYYCHHA CepHOfI KHUCJIOThI, aMMMHaKa, O6HH/I€ HAaY4YHBIC IIPHUHIMUIIbLI
XUMHUYCCKHUX IIPOU3BOJCTB; I_IeJIeCOO6paSHOCTB IMPUMCHCHHUA HCOPIraHMYCCKUX BCIHICCTB B
IMPOMBIINIJICHHOCTH U B 6BITy C TOYKHU 3pCHUA COOTHOIICHHUA PUCK-IIOJIb3a,

c(hOpMUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHUN O METOJ]aX HAYYHOTO TTO3HAHUS SBJICHUN
PUPOJIBI — HAOIOICHNE, U3MEPEHNE, MOAECTUPOBAHNE, SKCIIEPUMEHT (PeaabHbI U MBICIICHHBIH ),
WCIOJBb3YEMbIX B €CTECTBEHHBIX  HAayKaX, yMEHUS NPUMEHSTh TH  3HAHUS  TIPHU
DKCIIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B MPUPOJE, TPAKTUUECKON IEATEIIbHOCTH YE€JIOBEKA U B IOBCETHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHUS BBISABIIATH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C MOHATUAMHU U
NPEJCTaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojee OCO3HAHHOTO
NOHUMAaHMs MaTepUaIbLHOTO €IMHCTBA MUDA;

c(OpPMUPOBAHHOCTh YMEHHUSI IPOBOJUTH PACUETHI: C HCIIOIH30BAaHHUEM TIOHATUN «MaccoBas
JI0JIs1 BEILIECTBA B paCTBOPE» M «MOJISIpHAasi KOHLIEHTPALKs»; MacChl BellecTBa Wik 00bEMa rasa rno
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OObEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3 (pekTa peakiuu; 3HaU€HUs1 BOJOPOJIHOTO MOKa3aTelsi paCTBOPOB KUCIOT U
mieyioueid ¢ M3BECTHOM CTEMEeHbI0 UCCOLMAlMM; Macchl (00bEMa, KOTMYECTBa BEIIECTBA)
MIPOJIYKTa PEAKIIMH, €CJIM OJHO M3 MCXOIHBIX BEHIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MacCOBOH JI0JIei pacTBOPEHHOTO BEIIECTBA UM JAaHO B U30BITKE (MMEET MPUMECH ); JJOTU BBIXOJIA
MIPOJIYKTa PeaKInK; O0BEMHBIX OTHOIICHUN Ta30B;

-

O

SHHUM: CaMO(TOSTEIBHO IJIAaHUPOBATh U MPOBOJUTH XUMHUYECKUM
SRIMERT IR
95&%9%8{{ B‘%) é)beﬁEHI/Iﬁ HMOHHOTI'O 06MeHa, MOATBCPKIACHUC KAUCCTBCHHOI'0 COCTaBa

HCOPTaHNYCCKUX Be]llggTB, ONpeACIICHUEC PCAbl paCTBOPOB BCIICCTB C ITOMOIIBIO HHAUKATOPOB,

Cepruduxar OEAIHVASRBC 2 SNIIRSFiPpA3HIENIRX (akTOpOB Ha CKOPOCTh XHMHUYECKOM peakluu, pelieHue

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS




OKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMaM «MeTamsl»y U «Hemeramiby) ¢ coONI0IeHUeM MpPaBUI
Oe3omacHOTO OOpalieHuss ¢ BEIeCTBaMU M JabopaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH
[eNb HCCICNOBAHUS, TMPEACTABIATh B PANIUYHON (PopMe pe3ynbTaThl IKCICPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHUI: COOJII0IaTh TIPAaBUIA TOJIb30BAHUS XUMHYECKOM MOCYI0W U
1ab0paTOPHBIM 000PYAOBAaHHEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMH TIO
BBITIOJIHEHHIO J1a00OPATOPHBIX XUMHUYECKHUX OIBITOB, 3KOJIOTHYECKH I[E€71€CO00Pa3HOTO MOBEACHUS
B OBITYy W TPYIOBOW MACITEILHOCTH B IIENIIX COXPAHEHUS CBOErO 370POBBS, OKPYXKAIOIICH
MPUPOTHON Cpenbl W JOCTH)KCHHS €€ YCTOMYMBOTO Pa3BHUTHsI, OCO3HABATh OMMACHOCTH
TOKCHYECKOTO JICMCTBUSI Ha JKMBBIE OpPraHU3Mbl OMNPEAEIEHHBIX HEOPraHUYECKHX BEIIECTB,
rnmoHuMas cMbIcl nokaszarens I1JIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH IICJICHANPABICHHBIH IMOUCK XUMHUYECKOU
uH(pOpMAaIlMK B PA3IMYHBIX HMCTOYHWKAX (HAaydyHas W y4eOHO-HAy4Hasl JUTEepaTypa, CpelacTBa
MaccoBoi wuH(popmaiu, WHTepHET u Jpyrue), KPUTUYECKH aHAIM3UPOBATH XMMHUYECKYIO
uH(pOopMaIInio, iepepadaThiBaTh €€ M UCIOIB30BaTh B COOTBETCTBHH C ITOCTABICHHOW y4eOHOM
3aJa4en.

-

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

.

O

OOKYMEHT NOAMNUCAH
3NEKTPOHHOW NOAMUCHIO




TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC TEOPUSA

Ne
n/n

HaumenoBanue pa3feinos u TeM
IIPOrpaMMBbI

KonunuectBo uacoB

Bcero

Kontpo
JIbHBIE
paboThI

[IpakTu
ecKue
paboThI

DnekTpoHHbIe (I POBHIS)
00pa3oBaTeNbHbIE PECypPCH

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

1.1 |[IpeameT opraHu4ecKor XUMuH. ||8 bubnnoreka [JOK
Teopust cTpoeHUs OPraHUuYECKUX https://m.edsoo.ru/d69df650
coequHenuiit A. M. Byrneposa
Uroro no pazueny 8
Paznea 2. Yraesogopoasnl
2.1 |IIpenenbHble yraeBoxopoasl — |5 bubmmorexa [IOK
aJIKaHBl, IMKJI0AJKaAHBI https://m.edsoo.ru/d69df650
2.2 ||HempenenbHble yrieBojgopoast: |14 bubmmorexa [IOK
aJIKCHBI, aJIKaIMCHBI, aJJKUHEI https://m.edsoo.ru/d69df650
2.3 ||Apomaruueckue yrieBogoponabl |8 bubmmorexa [IOK
(apeHnr) https://m.edsoo.ru/d69df650
2.4 |IIpupoaHble UCTOYHUKU 3 bubnuorexa [JOK
YIJIEBOJOPOJOB U MX https://m.edsoo.ru/d69df650
nepepaboTka
2.5 |lanoreHnpousBO/HbIE 5 1 bubnuorexa [JOK
YTJIEBOI0POIOB https://m.edsoo.ru/d69df650
Uroro no pazaeny 35

Pa3znen 3. Kuciiopoaconep:kaiue opranu4eckue coeTuHeHHsI

-

3.1 ||Couptel. ®eHon 11 bub6nuoreka [IOK
https://m.edsoo.ru/d69df650
3.2 |[KapOoHMIIbHBIE COETUHEHUS: 21 bubnuorexa [IOK
albAeTUIbl U KETOHBI. https://m.edsoo.ru/d69df650
KapOonoBsie kucioTsl. ClloKHBIE
a¢upsl. XKupbl
3.3 [[YrmeBoasl 1 bubmuoreka [JOK
o APKYMEHT NOAMNUCAH https://m.eds00.ru/d69df650
ANIEKTPOHHOWM NOANWUCHIO
KiAre 103833383 oF Fe7C1BEOF 2 ¥

Ceptugurar OE4]

OdencTeuTeneH
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Bnapeney KyHuy Mana KDpeegHa
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Ne

/0 |[IporpamMmbl

HaunmenoBanue pa3nenoB u Tem

KonnuectBO yacos

Bcero

Kontpo
JIbHBIE
paboThI

[IpakTu
ecKue
paboThI

DnekTpoHHbIe (ITU(POBHIS)
o0pa3oBaTesbHbIE PECyPCHI

Pasnen 4. A3oTcoaep:kamme opraHudecKue coeIMHeHUus

4.1

AMUHBL. AMUHOKUCIIOTEL. benku  |[10 1

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

Hroro no pazneny

10

Pa3zgea 5. BoicokomoJieky.1

SIPHBIC COCIUHECHUSA

I[TPOTPAMME

5.1 ||BricOKOMOJIEKYIpHBIC 5 bubnuorexa [IOK
COETUHEHUSI https://m.edsoo.ru/d69df650

Wroro no pazneny 5

PesepBHOE Bpems 5

OBUIEE KOJIMYECTBO YACOBIIO |[102 |3

10 KIIACC ITPAKTHKA

Ne |(HamMmeHOBanue
11/T1|[pa3/IesioB U TEM
MIPOrpamMMBbl

KonuuectBo yacos

OnekTpoHHbIe (U POBLIE)
o0pa3oBaTesbHbIE PECYPCHI

Bcero|[KonTponbpHbIe
palboThI

IIpakTrueckue
paboThI

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XUMUH

1.1|IIpenmeT opranndeckon
xumuu. Teopus
CTPOEHHUS
OpraHUYEeCKUX
coequHeHul A. M.

byrneposa

3

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

Hroro no pazneny

Paspen 2. Yriesonopoabt

-

.

O

Ceprugurar OE43607
OencteuTened ¢ 05080 2026 no 0105 2027

Bnapeney KyHy Mana KDpeesHa

KaHbE AMIKTQAKITRE £

TiEI0ANUCAH)
TRRHsRRNOANMCE

5

nF2

bu6nuoreka [IOK
https://m.edsoo.ru/d69df650
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Ne |[HaumenoBanue KonnuecTBo yacos OnexTpoHHbIe (IIUPPOBHIE)
11/T1{[pa3IesioB U TEM 00pa3oBaTesbHbIE PECYPCHI
POrPaMMBbI
Bcero|KonTposbnsie| [ IpakTnueckue
paboThI paboThI
2.2||HemnpenenbHbie 5 1
YTJI€BOIOPOADI:
AJIKEHBI, AJIKa/IUEHBI,
QIKUHBI
2.3||Apomarrueckue 3
YTJIEBOJOPOABI (ApEHbI)
2.4|[[TpupoaHbie HICTOYHUKH |1
YIIEBOIOPOAOB U UX
nepepadoTKa
2.5||l"anorennpousBoansie |1
YTJIE€BOIOPOIOB
Wroro no pazneny 12

Paznen 3. Kucaopoacoaepskammue

OpPraHu4eCKue COCIMHCHUA

3.1

Cnuptel. Genon

3

1

3.2

KapOonunbHbie
COCIIMHEHUSI:
QJIBJICTU/IBI U KETOHBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHble 3(upBbl.
Kupsl

7

33

YTeBoabl

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus

4.1||AMHUHEL 3 2
AMUHOKUCIIOTHL. beku
Hroro no pazneny 12

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCIUHEHUS

-

O

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

-
5.1 FRYATIHBAH | 1
SMRRTROKHON NOANUCHIO

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2

W,

.




Neo |[HammenoBaHue KonunuecTBo uacos DOnekTpoHHbIE (IU(GPOBEIE)
11/T1{[pa3IesioB U TEM 00pa3oBaTesbHbIE PECYPCHI

IPOTPaMMBbI

Bcero|KonTposbnsie| [ IpakTnueckue
paboThI paboThI
Uroro no pazaeny 1
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO |34 6
YACOB I10
[MPOT'PAMME
' R
OOKYMEHT NOANUCAH

SNEKTPOHHOW NOANKUCHIO

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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TEMATUYECKOE IINTAHUPOBAHUE

11 KIIACC TEOPUAA

-

.

O

No  ||HaumenoBanue paznenoB u TeM  |[KonuuecTBo yacoB DnekTpoHHbIC (IU(PPOBHIE)
/Tl |[TIpOTpamMMBbl 00pa3oBaTeNbHBIE PECYPCHI
Bcero |[KonTpo|[[IpakTuu
JBHBIE ||eCKUE
paboTHI |[paboTHI

Pa3znea 1. TeopeTudeckue OCHOBbI XHUMHH
1.1 ||Crpoenue aToma. 9 bubmuorexa [IOK

[Tepuonnueckuii 3aKOH U https://m.edsoo.ru/d69df650

[Iepnonnueckas cucrema

XUMUYECKUX IJIEMEHTOB

J.M.MenneneeBa
1.2 ||Ctpoenue BemecTna. 11 1

MHuoroo6pasue BelecTB
1.3 ||Xumuueckue peakiuu 19 1
Uroro no pazaeny 39
Pasnen 2.Heopranuyeckasi xuMusi
2.1 |Hemeraimibl 31 1 bu6mmoreka [JOK

https://m.edsoo.ru/d69df650
2.2 |[MeTamisl 23 1 bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

Uroro no pazaeny 54
Paznen 3. Xumus v :Ku3Hb
3.1 |[Metonab! MO3HAHUSA B XUMHUH. 6 bu6mmoreka [JOK

XUMHS ¥ )KU3Hb https://m.edsoo.ru/d69df650
Hroro no paszneny 6
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOBTIIO || 102 4
I[MPOT'PAMME

-
OOKYMEHT NOANMUCAH

9NEKTPOHHOW NOANUCHLIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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11 KIIACC ITPAKTHKA

No  ||HanmeHnoBaHue pa3ziesioB U TEM
/0 |[IporpamMmbl

KonuuectBo uacoB

DnekTpoHHbIE (IU(PPOBHIE)
00pa3oBaTeNbHbIE PECyPCH

Bcero |[KonTpo|[[IpakTnu
JBHBIE |[eCKUE
paboTHI |[paboThHI
Pa3znea 1. TeopeTuyeckue OCHOBbI XHMMHU
1.1 ||Crpoenue aToma. 3 bubmuorexa [IOK
[Tepuoanueckuii 3aKOH U https://m.edsoo.ru/d69df650
IIepuonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB
J.M.MenneneeBa
1.2 ||Ctpoenue BemecTBa. 4
MHuoroo6pasue BemecTB
1.3 | XuMuueckue peakiuu 6 3
Wroro no pazneny 13 3
Paznen 2.Heopranuyeckasi Xumusi
2.1 |[Hemeramibl 10 3 bubmuoreka [JOK
https://m.edsoo.ru/d69df650
2.2 |[MeTamisl 8 2 bu6mmoreka [JOK
https://m.edsoo.ru/d69df650
Wroro no pazneny 18 5
Pa3znen 3. Xumus v :Ku3Hb
3.1 |[Metonabl MO3HAHUSA B XUMHUH. 2 bu6mmoreka [JOK
XUMHS ¥ )KU3Hb https://m.edsoo.ru/d69df650
Hroro o pazaeny 2
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOBIIO || 34 8
[MPOT'PAMME
' R
o OOKYMEHT NOAMWCAH
SNEKTPOHHOW NOANKUCHIO
Ceprugpukar OE42607/FIFEC3I85A2E3ZCOFFB/CI1BECOF2
OendcteuTened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
R A
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OCHOBHO# OBPA30BATEJIbHOM MPOI'PAMMBI CPEJTHEI'O OBIIIETO OBPA3OBAHUS

Kon
MPOBEPSIEMOTO
TpeOoOBaAHMSA

IIpoBepsieMble TPeGOBAHNS K MPEIMETHBIM Pe3yJbTaTaM 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMBbI CPeIHEero 001Iero 00pa3oBaHusI

Bragenue cucremoi XUMHYECKUX 3HAHWN, KOTOPAsi BKIIOYAET:

1.1

OCHOBOIIOJIATAIOMINE MOHATHS (XUMHYCCKHU 3JIEMEHT, aTOM, H30TOIBI, JICKTPOHHAS
00o0J109Ka aToma, §-, p-, d-3JIEKTPOHHBIC OPOUTAIIM ATOMOB, OCHOBHOE U BO30YKIEHHOE
COCTOSIHHE aTOMa, WOH, MOJIEKYJIa, BaJCHTHOCTh, 3JIEKTPOOTPHIATEIBHOCTh, CTEIICHb
OKHUCIICHUS], XUMUUYECKasi CBSI3b (G- U TT-CBSI3b, KPATHBIC CBSI3H ), THOPUAN3AINS ATOMHBIX
opOuTanei, KpUcTaiinueckasi petéTka, MoJb, MOJISIPHAs Macca, MOJISPHBIA 00BEM,
MOJISIpHAsl ~ KOHIEHTPAIUs, pacTBOPHl  (MCTUHHBIC, JHCIEPCHBIC  CHCTEMEI),
KPUCTAUIOTUAPATHI, YIJIEPOAHBIA CKeleT, (YHKIUOHANbHAS TpyIna, pagukal,
H30MEpBI, CTPYKTYypHast (Gopmyia, u3oMepus (CTPYKTypHas, reomMerpudeckas (Iuc-,
TPAHCU3OMEPHS), TOMOJIOTHUCCKHIA PsIJl, TOMOJOTH, YIJIEBOJOPOMBI, KHUCJIOPOI- U
a30TCoIeprKalllie COSTHHCHHUS, ONOJIOTHYECKH aKTUBHBIE BEIIECTBA (YIJICBOIbI, JKHUPBI,
Oenkn), MOHOMED, TOJIHUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COSIMHECHUS,
KPeKUHT,  pUGOPMHUHI,  THUIBI  XUMHYECKHX  peaKkUuuii  (OKHCIUTENbHO-
BOCCTaHOBHUTEIIbHBIC, 3K30- U DHIAOTEPMHUYECKHE, PEAKIMH MOHHOTO OOMEHa, roMO-
U TeTepOreHHbIC, OOpaTHMble W  HEOOpaTHMBbIE), PACTBOP,  DIICKTPOJHTHI,
HEDJICKTPOJIUTHI,  DJICKTPOJIMTHUYCCKAsT  JUCCOIMAIUS, CTCNEHb  JIUCCOIMAIUH,
OKHCJIUTENIb, BOCCTAHOBHTEIb, OJICKTPOJM3, CKOPOCTh XHUMHYCCKOW pEaKIIvH,
XUMHYECKOE PABHOBECHE)

1.2

TEOpUHU U 3aKOHBI (TEOpHUs XUMHUYECKOTO CTPOCHHUS OPraHWYECKHX BEIIESCTB
A.M. bytnepoBa, TeOpHs AIEKTPOIUTHIECKON aucconnanuu, [lepuonnyaecknii 3aKoH
J.1. MenneneeBa, 3aK0OH COXpaHEHHS MACChI), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JIekKallue B OCHOBE MOHUMAaHUS IPUUYUHHOCTH U
CHUCTEMHOCTH XHMHUUYECKHUX SIBJICHUH, COBpPEMEHHbIE MNPEACTABICHUA O CTPOEHUU
BEIIECTBA HA ATOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

OpEeACTABIICHUA O MEXaHU3MaX XHUMHUYCCKHUX peaKuHﬁ, TCPMOANHAMUYCCKHUX H
KUHCTUYCCKHUX 3aKOHOMCPHOCTAX MUX IMPOTCKAaHUA, O XHUMHUYCCKOM PpPaBHOBECHUH,
AUCICPCHBIX CUCTEMAX

1.4

(akTomornueckue CBEJCHHUS O CBOWMCTBaX, COCTaBe, MOJNYYCHHMH U OE30MacHOM
WCTIONIb30BAaHUM BaKHEHINIMX HEOPTaHUYECKUX W OPTraHMYECKUX BEIIECTB B OBITY U
MPAKTHYECKON JCSITeIbHOCTH YeJIOBEKa

1.5

o0Iue Hay4HBIE MIPUHIMITEI XUMHYECKOTO IIPOU3BOACTBA (HA IIpUMeEpe MPOU3BOACTBA
CEPHOU KHMCIIOTBI, aMMHaKa, METaHoJIa, TepepaboTKH He()TH)

CdopMupoBaHHOCTH YMEHHIA BBISBIIATH:

2.1

XapakTepHble IPU3HAKM M B3aUMOCBSI3b H3YYEHHBIX [OHATUH, IPUMEHSATDH
COOTBETCTBYIOILME MOHATUS NPU ONUCAHUM CTPOEHUS U CBOMCTB HEOPraHUUYECKUX U
OpPraHUYECKUX BEIECTB U UX ITPEBpaICHUI

2.2

B3aMMOCBSI3b XMMHUYECKMX 3HAaHMHA C TMOHATHAMH | MPEACTABICHUSAMH JIPYTUX
mpenMeToB s Oojiee OCO3HAHHOTO IOHWMaHUS ©  OOBSCHEHHS CYNIHOCTH
MaTEepPUAIBHOTO €ANHCTBA MHUPA

CdopMupoBaHHOCTH YMEHUS HCIIOIE30BATh:

-

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
OenctevTened ¢ 05.02.2026 no 01.05.2027

O

OOKYMEHT

HaVMEHOBaHUSI XUMUYECKUX COEAMHEHHIN MEXIyHAPOJHOIO COI03a TEOPETHUECKON U
DIfidBAddii XuMKUK 1 TPUBHANILHBIC HA3BAHUS BEILECTB, OTHOCAIINXCS K M3yYEHHBIM

S9JIEKTPOHHOW

T AHGMCp B ueckuX 1| HEOpraHMYECKUX COSUHEHUN

Bnapeney KyHy Mana KDpeesHa

.




Koxn
NpoBepPseMoro
TpeOoBaHMA

32

IIpoBepsieMble TPeGOBAHMSA K PeIMETHBIM Pe3y/JbTaTaM OCBOEHHS OCHOBHOI
00pa3oBaTeJIbHOI MPOrpaMMbl CpeiHero 001ero 00pa3oBaHus

XMMUYECKYI0 CHUMBONIUKY [UIS COCTaBICHHS (OPMYNT HEOPTaHHYECKUX BEIIECTB,
MOJICKYISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYI
OpPraHUYECKHX BELLECTB

CdopMupoBaHHOCTH YMEHHUSI KIIACCH(PHUITUPOBATH:

4.1

HCOPraHN4YeCKUEC BCHICCTBA, CAMOCTOATECIIBHO BI)I6I/IpaTI) OCHOBAHUSA W KPUTCPHUH I
KJ'IaCCI/I(l)I/IKaIII/II/I N3Y4aCMbIX XUMHWYCCKUX 00BEKTOB

4.2

OpPraHu4eCKUE BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAHUA W KpUTCpUH I
KIIaCCI/I(bI/IKaL[I/II/I N3YYaCMBbIX XUMHYCCKHUX 00BEKTOB

43

IO Pa3JIMIHBIM [IPU3HAKAM (IHCITY M COCTaBY PEAarHPYIOIIHNX BEMIECTB, TEIUIOBOMY 3(DheKTy
peaKI|y, K3MEHEHHUIO CTENeHEeH OKHCICHHS JJIEMEHTOB, 00PaTUMOCTH PEAKLIMH, YIACTHIO
KaTaJIM3aTopa)

ChopMHpPOBaHHOCTE yYMEHHS XapaKTEPH30BATh AJICKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUM) W HOHOB XUMHYECKHX 3JIeMEHTOB 1 — 4
nepuogoB [lepuonuueckoii cuctemsl .M. MenaeneeBa u uX BaJIEHTHBIE BO3MO>KHOCTH,
WCTIONB3YS MOHATHUA S-, p-, d-DIIEKTPOHHBIC OPOUTANIN, SHEPTETHUECKUE YPOBHU

C(bOpMI/IpOBaHHOCTL YMEHUA OOBACHATH 3aKOHOMEPHOCTU U3MCHCHUS CBOMCTB
XUMHNYCCKHX JJICMCHTOB U o6pa3yeM},Ix MU COGI[I/IHGHI/II\/'I IO NNepruoJiaM U rpymiam

C(bOpMI/IpOBaHHOCTL YMCEHHA COCTABJIATH YPABHCHUA XHUMHUYCCKUX peaKuHﬁ "
PACKPBIBATh UX CYIIHOCTD:

7.1

OKHCITUTENIbHO-BOCCTaHOBHUTEILHBIX
3JIEKTPOHHOTO OalaHca 3THX PeaKiui

peaKuHﬁ MOCPEACTBOM COCTaBJICHUA

7.2

YPaBHCHUA peaxunﬁ Pa3IMYHbIX TUIIOB; MMOJIHBIC U COKpaH_[éHHLIe YpaBHCHUA peaKHI/Iﬁ
HOHHOI'O 06MeHa, YYUTBIBasA yCJIOBUS, IIPU KOTOPLIX OTHU PEAKIIUU UAYT 10 KOHIIA

7.3

peakuuii  ruapou3a, KOMIUIEKcOOOpa3oBaHusi  (Ha

THAPOKCOKOMIIJICKCOB ITMHKA U aJ'IIOMI/IHI/IH)

peaxuuii IIpuMepe

CdopMupoBaHHOCTH YMEHUS TOATBEPKIATh:

8.1

Ha KOHKPETHBIX NpPUMEpax XapakTep 3aBUCUMOCTH PEAKIHOHHONH CHOCOOHOCTH
OPTaHMYECKUX COEAMHEHMI OT KPATHOCTU U TUIIA KOBAJIEHTHOM CBSI3H (G- U T-CBSI3H),
B3aMMHOTO BIIMSIHUSI aTOMOB M I'PYIII aTOMOB B MOJIEKYJIaxX, a TAK)Ke OT 0COOCHHOCTEH
peaJln3aluy pa3aMuHbIX MEXaHU3MOB IPOTEKAHUS PeaKkLuii

8.2

XapaKTEPHbIE XUMUYECKHE CBONCTBA BEIIECTB COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMU U
3aMUCAMHU YPABHEHUN XUMUYECKHUX PEAKIINI

ChopMUpOBaHHOCT, YMEHHS XapaKTePU30BaTh COCTAaB M Ba)KHEHIIME CBOHCTBA
BEIIIECTB, TNPHWHAJJICKANUX K OINPEACNEHHBIM KiIaccaM W TpyHrnaM COETUHEHHUI
(pocThie BelIecTBa, OKCUIBI, THIPOKCHIBI, COJIH; YTJIEBOAOPOIBI, MPOCTHIE 3(DUPHI,
CIUPTHI, (DEHOJIBI, ATBICTHIBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIC S(UPHI, JKUPHI,
YIJICBOJIbI, AaMHHBI, AMUHOKHCIIOTBI, OCJIKH)

ChopMHPOBAaHHOCTE YMEHHUS MPOBOAWUTH PACUETHI IO XUMHUYECKUM (opMmylaM U
YpaBHEHUSM XUMHUYECKUX PEAKIMIA C HCTIOB30BaHNEM (PU3MUYCCKIX BEIIMUHH:

Macchl (00bEMa, KOTMYeCTBa BENIECTBA) MPOJIYKTa PEaKIIUH, €CIIU OJHO U3 UCXOTHBIX
BEILIECTB /IaHO B BHJI€ PacTBOpa C OMNPEJEIEHHON MAacCOBOM JoJiell pacTBOPEHHOTO
BEIICCTBA WJIN TAaHO B N30BITKE (MMEET IPUMECH)

MacCOBOH MM 00BEMHOM OJIH, BEIXO/IA IPOAYKTA PEAKIIIH

-

O
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Koxn
NpoBepPseMoro
TpeOoBaHMA

11

IIpoBepsieMble TPeGOBAHMSA K PeIMETHBIM Pe3y/JbTaTaM OCBOEHHS OCHOBHOI
00pa3oBaTeJIbHOI MPOrpaMMbl CpeiHero 001ero 00pa3oBaHus

Brnanenue cuctemod 3HAHWMN O METOAAX HAYYHOTO TIO3HAHWS SIBJICHUWA TPHUPOJIBI,
WCTIONIb3yEMBIX B €CTECTBEHHBIX HAayKax M YMEHHWE NPHUMEHSTHh STW 3HAHUSA MPH
JKCIIEPUMEHTAILHOM HCCIICZIOBAHUM BEIECTB M JUISI OOBSACHEHHS XUMHYECKUX
SIBJICHHUM, UMEIOIIUX MECTO B NPHUPOJIE, MPAKTUUYECKON AESTEIHHOCTH YEJIOBEKa U B
MOBCEIHEBHON KU3HU

12

ChopMupoBaHHOCTh YMEHHUS IPUMEHSATH (MCTIOJIE30BaTh) 3HAHMSI O COCTABE U CBOMCTBAX
BEIIIECTB IS SKCIICPUMCHTATBHON MPOBEPKH TMIIOTE3 OTHOCUTEIHFHO 3aKOHOMEPHOCTEH
MPOTCKAHUS] XUMHUYCCKMX PEaKIMid W TPOTHO3HPOBAHUS BO3MOXKHOCTEH X
OCYIIICCTBIICHUS; CHCTEMHbIC XUMHUYCCKUC 3HAHUS sl OOBSCHEHHS U MPOTHO3UPOBAHHUS
SIBJICHUM, WMEIOIINX ©CTCCTBCHHOHAYYHYIO MPHUPOJIY; U1 HPUHATHS TPAMOTHBIX
peleHnid MpoOJIeM B CUTYaIUSX, CBA3aHHBIX C XUMHUEH

13

ChopMHPOBAHHOCTD YMEHHUS IUIAHUPOBATH W IPOBOIUTH XUMHUCCKHH 3KCIIEPUMEHT
(TonyyeHne W M3yYCHHWE CBOWCTB HEOPraHMYECKMX M OPraHMYeCKHX BEIIECTB,
Ka4eCTBEHHBIE PEAKIMH YIIIEBOAOPOIOB PA3IHUHBIX KIIACCOB M KHCIOPOICOAEPIKAIINX
OPTaHMYECKHX BEIIECTB, PEIIEHHE DKCIEPHMMEHTAIBHBIX 331ad 10 pPacIO3HABAHHUIO
HEOPraHWYECKHX M OPraHMYeCKHX BEIIECTB) C COOJIIOJICHHMEM MpaBUi 0e30MacHOro
obpaliieHusl ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000pyIOBaHHEM; HOPMYIIUPOBATh ETU
UCCIICIOBAHUS; TIPEACTABIATh B Pa3IMIHON (GopMe pe3yabTaThl SKCICPUMEHTA,
AHAJIM3UPOBATh U OIICHUBATh MX IOCTOBEPHOCTh

14

ChopMUPOBaHHOCTh YMEHHS OCYIICCTBILTH LICICHATIPABICHHBIN MOMCK XUMHYECKON
MHPOPMAITUY B Pa3lIMYHBIX HMCTOYHWKAX (HAy4YHas W yYeOHO-HaydHas JIMTEpaTypa,
cpenctBa MaccoBod umH(popmarwm, cethb VHTepHET © Ipyrue), KPUTHYECKU
AQHANMN3UPOBATh XUMHUECKYI0 HH(OpMAIHIO, IepepabaTeiBaTh €€ M HCIIONh30BaTh B
COOTBETCTBHH C MIOCTABJICHHON YUeOHOM 3a1a4ueit

15

ChopMUpOBaHHOCTh YMEHHUSI MPOTHO3UPOBATh, AHAJIU3UPOBATH M  OICHUBATH
WHPOPMAITUIO C TIO3UIUM DKOJOTMYECKON 0e30MacHOCTH TOCHEACTBUI OBITOBOM U
MIPOU3BOJICTBEHHON JEATEIBHOCTH YEJOBEKa, CBSI3aHHOH C IepepaboTKOM BEIIECTB;
c(OpPMHUPOBAHHOCTh YMEHHUI 0CO3HABATH OMACHOCTh BO3/ICHCTBHUS Ha )KUBBIC OPTaHU3MBI
OTpE/ETEHHBIX BEIIECTB, IMOHMMAsi CMBICH T[IOKazaTens MpeAeTbHON JIOMYCTUMOMN
KOHIICHTpAIINH, U TIOSICHATh Ha TIPUMEPax CrocoObl YMEHBIICHHUS M TIPEAOTBPAILICHHS UX
BPEITHOTO BO3JICHCTBYSI HA OPraHKM3M YeJIOBEKa

HEPEYEHD 2JIEMEHTOB COIEPKAHUS, TIPOBEPAEMBIX HA EI'D 110 XUMHUHU

Kon

1 Teopernyecknue OCHOBBI XUMHUHU

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1.1

Crtpoenue BemectBa. CoBpeMeHHasi MOZIENIb CTPOEHUS aroma. PacripenieneHue 3J1IeKTPOHOB 110
SHEpPreTUYeCKuM YpoBHsIM. Knaccudukamms XuMu4eckux 35ieMeHTOB. OCOOEHHOCTH CTPOCHUS
DHEPreTUYECKUX YPOBHEH aTroMoB (s-, p-, d-3nemenToB). OCHOBHOE U BO30YXKAEHHOE
COCTOSIHHSI aTOMOB. DJIEKTPOHHASI KOHGUTYpaIus atoMa. BajeHTHbIE 3JIEKTPOHBI

-

O

Ceprugpurar OE42
OedcteuTenad ¢ O

Ilepuonuyeckas cucTeMa XUMHUECKMX sjiemenToB J.M. Menneneepa. Mu3ndeckuili cMbIC
OOKY hd ARG Atdkona /.M. Menneneesa. IlpuumHBl M 3aKOHOMEPHOCTH H3MEHEHHS
PNEK TP S ENEHASEbOx coemnuepnit o mepronam n rpymmaM. 3aKOHOMEPHOCTH B H3Me-
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Kon

1.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

BanentHocts. DnekTpooTpunarensHOCTh. CTETIEHh OKUCICHHS

1.4

Buapr xuMudeckoii ¢Bs3M (KOBaJICHTHASI, HOHHAS, METAUTMYCCKAs, BOXOPOIHAS) M MEXaHI3MBI
e€ oOpa3oBaHusA. MEXMOINCKYISpHBIC B3aUMOJICHCTBHA. BemecTBa MOJICKYJISAPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS. THITBI KPUCTAJUTMUECKHX PEmETOK. 3aBUCHMOCTH CBOMCTBA
BEIICCTB OT THIIA KPUCTAIUIMICCKOHN PeIIETKN

1.5

Xumudeckas peaknus. Kiraccudukarysi XUMHYECKIX peakiiuii B HEOPTaHUYECKON W OpraHu-
YECKOM XMMHUHU. 3aKOH COXPAaHEHUS] MacChl BELIECTB

1.6

CKOpOCTh peaknny, e€ 3aBUCHMOCTb OT Pa3IMIHBIX (PaKTOPOB

1.7

TerutoBbie 3¢ GeKTh XUMUYECKHX peakiuii. TepMoXuMHYecKie ypaBHeHHS

1.8

OO6patumble peakuuu. XUMHUYECKOe paBHOBecue. DaKTOpBI, BIUSIONME HAa COCTOSHUE
xumuueckoro papHosecus. [Ipunnun Jle Ilarense

1.9

Onexrponutryeckas nuccormarys. CuwibHbIC B ciabble AmekTponuTsl. Cpena BOAHBIX pac-
TBOPOB BEIIECTB: KHUCIIasl, HEWTpaibHasi, menouHast. CTEeNeHs qucconuayy. Peakiimu HOHHOTO
obMeHa

1.10

T'unponus coneii. MonHoe npousseneHune Bojabl. Bogopoanslil mokasatens (pH) pactBopa

CriocoObI BeIpa)KeHHsI KOHIIEHTPAI[M PacTBOPOB: MaccoBast A0JIsl paCTBOPEHHOTO BEIIECTBa,
MOJIIpHasl KOHIEHTpaius. HachllleHHble U HEHACHIIEHHBIE PAaCTBOPHI, PAaCTBOPUMOCTE.
Kpucramnoruaparst

1.12

OKHUCITUTEIbHO-BOCCTAHOBUTENIFHBIC peakluy. [loBeieHne BelecTB B CPEeAax ¢ pa3HbIM 3Ha-
yeHueM pH. MeTonbl 351eKTpoHHOT0 OanaHca

1.13

DJIeKTpOIN3 PaCTBOPOB U PaCIIaBOB COJIEH

OCHOBBI HEOpraHUYECKON XUMUHI

2.1

K.]'IaCCI/I(l)I/IKaIII/IH HCOPraHNYCCKUX COCJIMHEHUM. HOMeHKJ’IaTypa HCOPraHN4ICCKHX BCIICCTB

2.2

XUMUYeCKHe CBOWCTBA BAXKHEUIITNX METAJIOB (HATPHM, KaIUi, Kb, MarHui, alFOMUHUH,
IIUHK, XPOM, JKeJIe30, MeJb) U MX coeAnHeHui. O01ue crnocoObl MOTy4YeHUs] METAJJIOB

23

XuMUYecKre CBONCTBA BAXKHEHIIINX HEMETAILIOB (TAIOTEHOB, CEPHI, a30Ta, Gpocdopa, yriepoaa
U KpEeMHHS) M HX COCAMHCHUH (OKCHIOB, KHCIOPOJICOJCPIKAIINX KHUCIOT, BOIOPOIHBIX
COCIMHCHUM )

24

T'eneTnueckas CBSI3b HCOPraHNYCCKUX BCUICCTB, MPUHAIJICKAIINX K pa3JIMYHBIM KJIaCcCaM

2.5

Wnentndukanys HeopraHUUECKUX coeTuHeHNI. KadecTBeHHbBIC peaKIii Ha HEOPTaHHYECKUE
BEILECTBA U HOHBI

OCHOBBI OPraHMYECKOM XUMHUU

3.1

OCHOBHbBIE TIOJOXEHHUA TEOPUM XHUMHYECKOIO CTPOEHHUS OPraHUYECKHX COENUHEHHUH
A.M. byrnepoBa. YTnepoaHblli CKEJIET OpraHMYeCKOW MOJeKynbl. KpaTHOCTh XMMHYECKOU
CBSI3U. O- U TI-CBSI3U. Sp3-, Sp2-, Sp-THOPHIN3ANNN OpOUTAIICH aTOMOB yriepoaa. 3aBUCHMOCTh
CBOWCTB BEIIECTB OT XMMHYECKOrO CTpOeHUs MoJeKyid. ['omonoru. ['omonornyeckuil psm.
M3omepus 1 u3oMepbl

3.2

[onsrue o pyHKIMOHATBHOM rpyme. OpueHTaMOHHBIE () ()EKTH 3aMeCTHTENeH

33

HpCI[CTaB.HeHI/Ie o KJ'IaCCI/I(bI/IKaI_II/II/I OpraHN4Y€CKHUX BCUICCTB. HOMCHKJ’IaTypa OpraHNn4Y€CKuXx
COEIMHEHMI (CI/ICTeMaTI/I‘{eCKaH) U TPUBUAJIbHBIC HAa3BaHHWA BaKHEUIITNX HpC,E[CTaBI/ITCJ'IeI\/'I
KJIAaCCOB OPraHNM4YC€CKHUX BCHICCTB

34

CB0OOTHOPANKATGHBIA ¥ MOHHBI MEXaHW3MBI peakuuu. [loHsTHEe 0 HyKIeodHIe U dIeK-
tpodme. [Ipasmmo Mapkosrukosa. [IpaBmio 3aiinieBa

-

BOKY
PIEKTP

Wﬁﬁ ﬁpﬂﬁ&”{gﬁl/lmoaﬂKaH(B C MallbiM pa3MepoM IHMKIa. Peaknuu mpucoeTuHEHHS
QJIMKAJILHOTO 3aMeIICHUS

FOHABHYHT, 13oMepuials, ropeHue. ITonyyenne ankaHoB. IlukioankaHsl.
‘ up
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3.6

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

AJkeHbl. XWMHYECKHE CBONCTBA: pEAKIMH NPUCOCTUHEHUS (TaloreHHpPOBAaHWE, THIPH-
poBaHue, TUIPOTaJIOTEHUPOBAHUE, rugparanus), TOpPEHHUA, OKHUCIIEHUS u
noJauMepu3anyy. [IpoMbIIeHHBIE U JIA00PATOPHBIE CIIOCOOBI OTYUSHHS ATKEHOB

3.7

AJ'IKaI[I/IeHI)I. XUMHYECKHE CBONCTBA ajJKagueHOB: peaknu NpUCOCANHCHUSA (FI/II[pI/IpOBaHI/Ie,
Fa.]'IOI‘eHI/IpOBaHI/Ie), TOPCHU U NOJIMMCPHU3ALIHN. HonyquHe aJIKaJUCHOB

3.8

AnxuHbl. XMMHYECKHE CBOMCTBA: pEakIUM NpUCOeAUHEHHs (TaJoreHHUpOBaHHUE, TUAPUPO-
BaHUeE, TUpaTalUs, THAPOTAIOTEHUPOBAHKE) KaK CIOCO0 IMOIyYeHHs TOJMMEPOB M APYTHX
IIOJIE3HBIX MpPOAYKTOB. Peaknuu 3amemienus. ['opeHue aneTusieHa Kak HMCTOYHUK BBICOKO-
TEMIEPaTYpPHOI o INIAMEHM 11 CBApKU U pe3Kku MeTaJuloB. [IpumeHeHue anerunesa

39

ApeHpl. XUMUYECKHE CBOWCTBA OEH30JIa: peakIuu 3JICKTPOQPHILHOIO 3aMeIIeHus, Mprcoe-
OUHEHUS (THOPUpPOBaHUE, TaloreHupoBanue). Peakims ropenus. OCOOEHHOCTH XUMHYCCKIX
cBOiicTB TONyona. [Tosmyuenue OeH3oma. OCOOCHHOCTH XHMHYECKMX CBOWCTB CTHpOJIA.
[ommmepuzarmus ctupona. CrocoObl TONyYeHHST W TPHUMEHEHHE apoOMaTHYECKHX YTie-
BOJIOPOJIOB

3.10

Cruptel. [IpenenbHble OJHOATOMHBIE CHUPTHL. XUMHUYECKHME CBOWCTBA: B3aWMO/ICHCTBHE
C HaTpHeM Kak CIoco0 yCTaHOBIIEHHs HATMYUS THAPOKCOTPYIIIBI, C TAJIOT€HOBOAOPOAaMHU KaK
croco0 TOJIy4YeHHUs pacTBOPHUTENICH, BHYTPU- U MEXMOJIEKYJIApHas JeruapaTanus. Peaxims
ropeHus. IlomydeHue »dTaHONA: peakuuss OpOXKEHUS TIUIIOKO3BI, THApaTalys >STHICHA.
OTUICHIIMKOJIb U IJIMLEPHUH KaK MIPEICTABUTENN NPEEeNIbHBIX MHOTOATOMHBIX CIUPTOB

3.11

®denHon. XuMHYECKHE CBOMCTBA (PeHOIIA (PEaKIuK ¢ HATPHEM, THAPOKCHIOM HATPHS, OPOMOM).
IToydenue denona

3.12

Anpnernnsl. XUMHYECKHE CBOWCTBA MPEAETBHBIX albJACTHAOB: THAPUPOBAHIE; KAUYECTBEHHBIC
peakuy Ha KapOOHWJIBHYIO TPYIIy (peakius «CcepeOpsHOro 3epKaja», B3aUMOACHCTBHE C
ruapokcugom Menw (II). IlomydeHuwe TmpenenbHBIX abICTUAOB: OKHCICHHE CITUPTOB,
TUApATALAS areTusIeHa. AneToH
KaK MpeJICTaBUTeNh KeTOHOB. OCOOCHHOCTH Peakllii OKUCIICHUS alleTOHa

3.13

KapOoHoBBIE KHCIOTBHI. XHUMHUYECKHE CBOMCTBA MPEAETBbHBIX OZHOOCHOBHBIX KapOOHOBBIX
KHcnoT. OcCOOEHHOCTH XMMHUYECKUX CBOMCTB MYpaBbUHOM KUCIOTHL. [lonyueHne npeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJOT: OKHCIIEHHE AJIKaHOB, AJIKEHOB, NEPBHYHBIX CIHPTOB,
abJeTHI0B. BrIcIIne npeeabHble U HepeienbHble KApOOHOBBIE KHCIOTHI

3.14

CrnoxHble 3Qupsl U KUpBl. CIIOCOOBI MOTYYECHUS CIOXKHBIX 3(pHupoB. OOpaTUMOCTh PEAKLIUH
stepuukanuu. [IpuMeHeHne CIOXHBIX 3(UPOB B NMUIICBOM W TMap(rOMepHOH MPOMBIII-
neHHocTH. JKHpBI Kak CIOXHBIE S(UPH TIWIEpPUHA W BBICIINX KapOOHOBBIX KHCIIOT.
XuMHI4YecKre CBOMCTBA KHUPOB: THAPHPOBAHKE, OKUCICHUE. [ MAPONN3, TN OMBIICHHUE, YKUPOB
KaK CIT0co0 MPOMBIIIICHHOTO ITOYIEeHHUS COJICH BBICIINX KapOOHOBBIX KHCIIOT. MBLIA KaK COJH
BBICIIMX KAPOOHOBBIX KHCIIOT

3.15

XUMHYECKHEe CBOMCTBA TJIFOKO3bl: PEAKIMHU C YYaCTUEM CIMPTOBBIX M aJbAETHIHOW TPy
U MOJIOUHOKHCIIoe OpoxeHue. IIpumeHeHne IIIOKO3BI, €€ 3HAaYeHHE B >KU3HEICSTEIbHOCTH
opranmsma. Jlucaxapuasl: caxaposa, MajgbpTo3a. BoccTaHaBNIMBAIOIINE U HEBOCCTAHABIMBAIO-
mye aucaxapunasl. ['maponms aucaxapuos. Ilomucaxapunsl: kpaxman, rimkoreH. CTpoeHue
MaKpOMOJICKYJ Kpaxmaja, TJIMKOTeHA U IeJUTI0N03bl. (Du3nyeckne CBOWCTBAa Kpaxmala
U LIEJTI0NI03bl. XMMHUECKHE CBOMCTBA KpaxMmala: TUAPOIN3, KAUeCTBEHHAs PEAKLUs C HOIOM.
XUMHYECKHe CBOICTBA LEIUTIONO03bI: THIPOIH3, MoTydeHne 3(upoB nesntono3bl. [lonsrie o6
VCKYCCTBEHHBIX BOJIOKHAX (BUCKO34, AllETATHBIN IIEIK)

AMHHBI. AMHHBI Kak OpraHn4Y€CKNEC OCHOBAaHHA: pPCaKLIUH C BOHOﬁ, KHUCJIOTaMU, pCaKnuAa

-

O
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TOpEHUsI. AHWIMH KaK MPeCTaBUTEh apOMATHUECKUX aMHHOB. XUMHUYECKHE CBONCTBA aHM-
T: EyATASREue ¢ xucaoTamMu, OPOMHOU BOJIOM, OKucIeHHE. IloydeHHe aMHHOB

DNEK TP idikOMpGi i3 ENob@axa 1 BOCCTRHOBIIEHMEM HUTPOTIPOH3BOIHBIX YTIEBOIOPOJIOB




Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
AMUHOKHUCIIOTHI U O€NKH. AMHHOKHCIOTH KaK aM(OTEepPHBIE OpPTaHHYECKHE COCIMHEHFSL.
3.17 OCHOBHBIE AMUHOKHUCIIOTHI, 00pa3syromye 0enku. XuMUdeckue CBOMCTBAa OENIKOB: IMIPOIIH3,
JIeHaTypalus, KaueCTBeHHbIE (I[BETHBIE) PeaKlUu Ha Oesku
CtpoeHue U CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOMCTB MOJIUMEPOB OT CTPOCHUS MOJICKYIL.
3.18 OCHOBHBIC CIOCOOBI TOJNyYCHUSI BBICOKOMOJICKYJSIPHBIX COCAMHCHHN: pPEaKIMK TIOJHU-
MepHU3aliy B NoJduKoHIeHcarmu. Kiaccupukanus BOJOKOH
WnenTrduKaIms opraHuuecKix COSTUHEHHUA. Pelenne SKCepruMeHTANBHBIX 331a4 Ha pac-
319 [I03HaBaHUE OPraHUYECKHUX BELECTB
3.20 | I'enerudeckast CBS3b MEXAy KJlacCaMH OPTaHUUECKUX COCAMHEHUH
4 XuMus 1 )KU3Hb
XuMus B MOBCeTHEBHON xn3HU. [IpaBuia 6e30macHOil paboThl ¢ €MKUMH, TOPIOYUMH H TOK-
4.1 CHYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOH XNMUHU
Xumus 7 3I0pOBhe. XUMHUSI B MEAWIUHE. XUMHS U CEIbCKOE XO3AUCTBO. XUMUS B TIPOMBIIII-
4.2 JCHHOCTH. XWMHS W DHEPreTHKa: HPUPOIHBIA WM TOMYTHBI HE(TSHOM Ta3pl, X COCTaB
u ucnosp3oBanue. CoctaB HeTH U €€ epepaboTka (MIPUPOTHBIC HCTOYHUKH YTIICBOIOPOJIOB)
XuMus U 3KOJIOruA. XHMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl U ero IOCIENCTBHSL.
4.3 Oxpana tuapocdepsl, MouBbl, aTMochepsl, (GI0pbl U (HayHbl OT XUMHUYECKOTO 3arpsi3HEHHUS.
ITpoGiiema 0TX0/10B ¥ MOOOYHBIX MPOIYKTOB. ANTbTepHATUBHBIE HCTOYHUKH SHEPTUH
OO6111e mpeAcTaBIeHUs O MPOMBIIIICHHBIX CIIOco0ax MOMyYeHHMS XMMUYECKUX BEIIECTB (Ha
IpuMepe IPOU3BOACTBA aMMHUAaKa, CEpHOM KUCIOTH). UépHas 1 nBeTHas MeTautyprus. CTekno
44 W CWIMKAaTHas MPOMBIIUIEHHOCTh. [IpombliieHHas opranuyeckas xumusi. ChIpp€ s
OpraHUYeCcKON NPOMBIIIJIEHHOCTH
5 Tunsl pacu€THBIX 3a1a4
Pacuétsl Macchl BenecTBa Win 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce
31 Wi 00bEMY OTHOTO U3 YUACTBYIOIINX B PEAKIUU BEIECTB
5.2 Pacuérrl TeroBoro a¢dexra peaxyun
5.3 Pacu€Tbl 00bEMHBIX OTHOIICHUH ra30B MPU XUMHUECKUX PEAKIIHIX
54 Pacuérsl Maccsl (00bEMa, KOTMUECTBA BEIIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO U3 BEILIECTB
JTAHO B W30BITKE (MMEET IPUMECH)
Pacuétbl MaccoBo# WM 0OBEMHOMN JOJH BHIXO/IA MPOIYKTa PEAKIINN
33 OT TEOPETHYECKH BO3MOXKHOTO
56 Pacuétsl Maccel (00bEMa, Konnqef:TBa ?Bm@CTBa)UHPOI[}iKTa peaKLRI/II/I, €CIIH OJTHO U3 BEII[ECTB
JIJaHO B BUJI€ PACTBOpA C ONpeAEIEHHOI MacCOBOH J10J1el pacTBOPEHHOIO BELIECTBA
57 Pacuérsl ¢ nucnosabp30BaHuEM MOHATHHA «MAccoBast JOJIS, «MOJISIpHAs KOHLIEHTPALUA,
«PacTBOPUMOCTbY
Haxoxxnenue MoJeKyIsIpHOH (YOPMYITBI OPraHIMYECKOTO BEIIECTBA MO €T0 TUNIOTHOCTH U Mac-
>-8 COBBIM JIOJISIM 3JIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, MJIM 10 MPOJYKTAM CrOPaHUs
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YYEBHO-METOJNYECKOE OBECNEUYEHUE OBPA3OBATEJBLHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

e  Xwumus, 10 xnacc. YrnyOnéuusiii ypoBensb. YueOuuk- Epémun B.B., Ky3pmenko H.E.,
Tepenun B.U., [Ipoznos A.A., Jlynun B.B., «M3natensctBo «IIpocsemenue» 2021 rog

e Xwumus, 11 kmacc. Yryonéunsiii ypoBenb. YueOHuk- Epémun B.B., Ky3emenko H.E.,
Hpo3noB A.A., Jlynun B.B., «M3natensctBo «lIpocBemenune» 2021 roxg

e 3anmaynuk no xumuu: 10 knacc /H.E. Ky3nenosa, A.H. JIEBkun.-M. : Bentana-I'pad,
2020

e 3amaunuk o xumuu: 11 kmacc /H.E. Ky3nenosa, A.H. JIéskun.-M. : Benrtana-I'pad,
2020

tabnuupel: [lepuonnyeckas cucreMa xumuueckux snemeHToB J1. . MenneneeBa, Tabnuia

pPacCTBOPpUMOCTH, BHCKTpOXI/IMI/I‘IeCKI/Iﬁ pAd HAITPSPKCHUA METAJLJIOB.

METOAUYECKHUE MATEPUAJIbBI 1JIA1 YUUTEJIA

e Xumus : 10-11-e knaccel: yrinyOnéHHbIH ypOBEHb: COOPHUK 3a/1a4 U YIPaXKHEHUI:
yuebHoe nocoobue / [TyzakoB C.A., ITonkos B.A., bapeimosa 1.B./ [Tox pen. [Ty3akosa
C.A.-Mockaa, [Ipocsenienue, 2024

e Jlunaktudeckuit marepuan no xumuu s 10-11 knaccos. I[Tocobue nnst yunresns/
A .M. Paneuxwutit, B.I1.I'opmkosa, JI.H.Kpyriukosa.-M.:ITpocsemenne, 2006

e Bounosuk B.b., Kpyrenkas E.JI. O6miast u Heoprauuueckast xumusi: Bornpocsl,
yhnpaxHeHusl, 3a1a4u, TecThl. [locodbue ms crapueknaccHukoB. —CI10: CMUO Ilpecc,
2012.

o Xwumusa. unaxktuyueckuiit Matepuan. 10-11 kmaccel: mocoOue s yaurenen

obmreoOpazoBar. yupexxaenuii / Pagenkuii A.M.- Mocksa, [Ipocsemenue, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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1. Caiitr Pemy BIIP xumus BITP—2025, Xumus ansg 10

KJacca: 3agaHus, OTBETHI, PCIICHUA

2. Tazera «XuUMHUA» U CaWT AJIs yuuTess «5 uay Ha ypoK XUMHUN

http://him.1september.ru.

3. Caiit Pemry EI'D xumus https://chem-ege.sdamgia.ru/

4. Enunas koiueknusa LIOP: IIpeameTHas komiekuus «XuMusi»

http://schoolcollection.edu.ru/collection/chemistry. http://rushim.ru/books/books.h

tm.
DnexTpoHHas OnbIMoTeKa y4eOHbIX MaTEpUAIOB 110 XUMHUH Ha TIOpTaje

Poccutickas anekTpoHHas 1mikoja https://resh.edu.ru/

SKnacc https://www.yaklass.ru/

Xumuyeckuit pakynbrer MI'Y https://www.chem.msu.ru/

° ®© 2w

Enunas komnexus nudpoBbix 00pa3oBaTebHBIX pecypcoB —http://school-
collection.edu.ru/catalog/pupil/?subject=31
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https://chem10-vpr.sdamgia.ru/?ysclid=mcend745c2138704315
https://chem10-vpr.sdamgia.ru/?ysclid=mcend745c2138704315
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://chem-ege.sdamgia.ru/
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.chem.msu.ru/
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://school-collection.edu.ru/catalog/pupil/?subject=31

