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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
®denepanuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkKeHu «Crtparerun pa3BUTHS BocnouTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
o0mieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOyUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYXWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro ONpPENESICHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKXke C Y4ETOM
oOlMX 1efned W MPUHLMIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumn.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpPOe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHUSA B3AWMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W SKM3HU KaXJI0ro uieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTrBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIIAMUA CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOUEHHS B JKM3Hb COLUYMA, MPOAOJKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPEIENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBeleHHs 00 H3yyaeMbIXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOAOPOJIOB A0 CIOKHBIX OMOJIOTrHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHu4eckod XUMHM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJCTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKHUX IMO3ULIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXKEHHS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH HMH(OPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dopmupoBaHue y OOy4YarOMMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocopckux uned, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUNA MyTEM OSKCHEpPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMM (haKTaMM M TEOPETUUYECKUMH
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OoOy4JaromMxcs NPHUHATbIE MNPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBHMH, HUMEIOMMX 0a30Boe 3HAUCHHE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nHpOpMAIHU, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IPU ONpeaeICHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENCHUIO LeNed U3y4deHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.
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CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUeEn
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKa IeJIel U 3a/lay U3y4eHUs
IpeaMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernojlaBaHul  XUMHM B OoJibllied  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJIEp)KaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIOIIETO HE
HAaO0OpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS WX B PEAbHOU >KU3HU
JUTSL peIeHUs TPaKTUYECKUX 3a]1ay.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAaKKE IENH U 3391, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITETCHIINM), WMEIOIINX YHUBEpPCAJbHOE 3HAYEHWE U1 PAa3IUYHBIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMMBIX ISl TIPUOOPETEHUsS ONbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOEC MECTO B TIO3HAHWM XUMHH, a TakKXkKe JJIs OICHKH C TO3MIUI
DKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSHHUS BEIICCTB M XHMHYECKHX
MPOIIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELy;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 10 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIB30BaATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOIMMBI, B YaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
PaLMOHAIBHOTO MPUPOAOIOIB30BAHNS, TOTIOJHEHHSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obsmacTh «EcrecTBeHHO-Hay4YHbIE
IPEIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero obmiero obOpaszoBaHus, cocrabisgeT 68 wacoB: B 2023-2024 y.r. B 10
kiacce — 34 yaca (1 gac B Henento), B 2024-2025 y.r. B 11 kiacce — 34 yvaca (1 gac
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUM

[IpenmeTr opraHMYecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE 1010KeHUsA. CTPYKTypHbIE (DOPMYIIBI
OpraHMYecKux BemecTB. [omosorus, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kiaccupukauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEUILINX IPEJICTABUTEIEN KIIACCOB OPraHUYECKUX BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 110 IPEBPALLICHUIO OPraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu 3aMelieHus] W TOPEHUs), HAaxXOXJEHHWE B TMPUPOJE, TOJYyUYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUM PAl. DTUIEH U MPONUIICH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (DU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMHA, OKHUCICHUS W
MOJIMMEPU3ALINN ), IOTYYEHUE U TPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusamuu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUIICH
— TPOCTEUIHNIN TMpeaCTaBUTEIh AJKMHOB: COCTaB, CTpOoeHHE, (U3UYECKHE WU
XUMHUUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIpATALIUH,
TOpeHHUsl), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U MpUMEHEeHUE. 10.1y0:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu



2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHnexue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIICKAILKUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. lIpupoaHbIli ra3 W IOIyTHBIE
HepTsaHbie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), nupoau3. I[IpomykTer
nepepaboTku He(pTH, UX MPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUI:
O3HAKOMJIEHHME C o0Opa3lamMu IUIacTMAacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJlOr€HONPOU3BOIHBIX, TPOBECHUE NPAKTHYECKON PabOThI: MOJyYEHHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bblunciendss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (macchl, 00BEMA,
KOJINYECTBA MCXOJHOIO BEHIECTBA WJIM MPOJAYKTA PEAKIHNH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOYKTOB PEAKIIUH).

Kucsopoacoaep:kamue opranndecKue coelMHeHUs

[IpenenbHblE OJHOATOMHBIE CHOUPTHL. METAaHOI W 3TAaHON: CTPOEHUE,
dbu3nyeckue M XUMHUYECKHE CBOMCTBA (peakiud C AaKTUBHBIMU METaUlaMH,
raJIorTeHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHHEe. BoJopomHble CBSI3HM MEXKIY
MOJIEKYJIAaMU CIUPTOB. JIeliCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoOroatoMHble  COHUPTHl. OJTWICHIJUKOIb W  TIMIEPHH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIOYHBIMU
MeTaJlJlaMU, KayeCTBEHHAsi peakisi Ha MHOrOaTOMHBIE cHupThl). [lelicTBue Ha
Opra’u3Mm 4esoBeka. [[pumeHenune rimuepruHa U 3TUIICHTJIMKOIISL.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anbaerugpl U kemouwvl. DopManbIeTUi, alETAIbICTUl: CTPOCHHUE,
dbuznyeckre U XUMUYECKHE CBOMCTBA (peaklMu OKHCJICHHUS M BOCCTaHOBJICHUS,
Kaue€CTBEHHbBIC PEAKIINN), OJyYCHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJebHBIC KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTBI: CTpoeHue, (hU3nYecKrue U XMMHUYECKUEe CBOWCTBA (CBOMCTBA,
oO1ue JJis Kjacca KUCJIOT, peakius dTepuduKainm), mojiydeHue U nMpuMeHeHue.
CreapuHOBasi M OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mblia Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIJIOT, KX MOIOIIEE ICHCTBHE.

Crnoxnple 2(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cinoxkHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupoB. buongoruueckas
pOJIb )KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina u
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCTIepUMEHTAIBHBIE METOABl H3YYCHHs BEIIECTB M HX MPEBpAILLCHUI:
npoBeJcHNe, HAOMIOJeHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CHUPTOB, KAaUE€CTBEHHbIE PEAKLUUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJia
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom meau(ll)), anpaeruios (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBUE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOIMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MU MPOIYKTAa PEaKIMH 1O W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB HIIM MPOAYKTOB PEAKIIUN).

A3oTconepkale OpraHn4eckiue COeIMHEHN.

AMUHOKHUCIIOTH Kak aM(pOoTepHble opraHnyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuuHas,
BTOpUYHAsT M TpEeTUYHas CTpyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, IHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX TpPEBpallCHUN:
HaOIIO/ICHUE 1 ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCIKOB IIpH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKoMoOJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJCKYISPHBIX COCIWHEHUN —
NOJIUMEPU3AIIHS U MOJIMKOHCHCAIIHSL.

OKClIepUMEHTANbHBIE METOAbl H3Y4YeHHs] BEIIECTB M MX MpEeBpallleHui:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4dyKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MaTepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUYMUHBI U SMHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pecypcsl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbBIE H KOCMETHUYECKHE IpEerapaTsl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJNbTaTaM OCBOCHHUS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHbIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakAaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYyYarouuxcsi pPyKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOpMAMM U  TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YyYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TMPUHHUMATh MOTHUBBI, HaAaMEPEHUS, JIOTHUKY W
apTyMEHTHI IPYTUX IPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M IO03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUH M IOCIEIYIOLIEM
aHanu3e WH(QOpMalMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEH 3J0pOoBOTO U Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

coOto/IeHUss TpaBui O€30MacHOro OOpalieHusi C BEUIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAaHUSl UEHHOCTH NPaBWI HMHAUBUAYAIbHOTO M  KOJJIEKTMBHOTO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PEIICHUH MPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY U3yUEHHUIO MPodecCcruil pa3auyHoOro pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun W peanu3anud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOITHON U COLMATIbHON CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BpEHd OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTIbITa NEATeIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE Kak O €IUHCTBE MPUPOIbl U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pPOJK B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEIBI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K O3HAHWIO M UCCIIEI0BATEIbCKON JESTEIIEHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHAIbHOM
NEeSTeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOTI0IeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (YyHKIHMOHAIBHON
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCS;
COCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Yu4eOHbIMU NMO3HABATEJbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;
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WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHSITUNA U YCTaHABIMBATh MX B3aUMOCBS3b,
MCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBJICHUU

BEIOMPATh OCHOBAaHUSA H KPUTEpUH IS KIAcCU(DHUKAIMKM BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAKOBBIE) MOJIEINH, TPEOOPA3OBHIBATH MOJICIIbHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIC MOJEIbHBIC MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIMpOBAThH MENU U 3a/1a4U UCCIICIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YUYEHHUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3WPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, MIPUMEHEHHUIO pa3INYHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ unpopmMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4YHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh MH(DOPMAIIUIO PA3IMYHBIX BHIOB U (OpM
NpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;
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GbOopMyIMpPOBATh 3aMPOCH U TMPUMEHSTH PA3IMYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMalMK, HEOOXOAUMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTUMANbHYIO  (GOpMy  MpeACTaBICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYIIbI, a0OpeBUaTypbl, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyIUpPOBATh CBOM  MPEAJIOKECHUSA
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTHUYECKOW pabOThI MO MCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajin3alui y4eOHOTO poeKkTa U (OPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBAaTh M OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HUCCIENAOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
3¢ (}eKTUBHBIN Ccrmoco0 HMX pemeHuss ¢ YYETOM TMOJYyYeHHUS HOBBIX 3HAaHUU O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKaroT:
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c(OPMHPOBAHHOCTh  TPEACTABICHUN O XHMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJIM XUMHUHM B TIO3HAHUU SIBICHHM
npupoAsl, B (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS] TPAKTUYECKUX 3a1ad
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLUEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpaméHHas), MOJb, MOJIApHAs
Macca, MOJIIPHBIM O00BEM, YIIEpOJHbI CKeneT, (yHKIHOHAIbHAs TIpymia,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpXkAIIUE COCAVNHEHHUS, MOHOMED, IOJHMMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE IOHMMAaHUS IPUYMHHOCTH W CUCTEMHOCTH XHMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEAECHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOM AESTEIbHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIC MPU3HAKU TMOHITHM,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALLICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEaKUui,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB Ul WIUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH TMPUHAICKHOCTh H3Y4YEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne coelnHEeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA 110
cuctematuyeckoir Homenknarype (IUPAC), a takke NpUBOAUTH TpUBHUAIbHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHIH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEAKIHi C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCT, YMEHHUHA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJACTh CUCTEMOW 3HAHUW OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS U TPUHATHS pElIeHUuN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallMAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUTAHWPOBATH W BBINIOJHATh XUMHYCCKHM
AKCIIEPUMEHT (TIPEBPAIICHNS OPTaHUYECKHUX BEIIESCTB MPU HArPEBAHKH, ITOTYUCHUE
STWICHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIE PEAKIUU OPTraHUYECKHUX
BCIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWM, I[BETHHIE pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIAOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATh PpPE3yJbTaThl
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1EJIeCO00Pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JIEATEIHHOCTH B IEISIX
COXPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TMPEJOTBpAllCHUS HX BPEIHOrO0 BO3JCUCTBUSL Ha OPraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAX TO3HAHUSI BELIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
DJIEeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3aesioB U TeM
n/n KoumnuectBo yacoB  oOpa3oBaTesibHbIE
NPOrpamMMbl
pecypchl
KounTtpoJabHbie
Bcero P
padoThI
Paszgen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHS OPraHUYeCcKuX coeuHeHui A. M. 3 1
byrneposa
Hroro no pazneny 3
Paznea 2. Yriesogopoasbl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — aJKAHBI 2
99 HenpenenbHble yrieBoJopO/Ibl: alIKEHBI, 6
' AJIKaJIMEHbI, ATTKUHBI
2.3 ApomaTu4ecKue yriaeBoa0pOIbl 2
54 [IpupoHbIe HCTOYHUKH YTIIEBOJOPOAOB U 3 1
' ux nepepaboTka
Hroro 1o pasneny 13
Paznen 3. Kuciopoacoaep:xanue oprannyecKue coeuHeHust
3.1 Crupter. @enon 3

20

IIpakTn4yeckue
padoThI



Anpaerunnl. KapOOHOBBIE KUCTOTHI.

2
3 CrnoxHuble 3¢upbl

3.3 VYrineBosl
Nroro no pazaeny

Pa3znea 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku
Htoro no pazneny

Pa3pnen S. BeicokoMoJieKyIsipHbIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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HOYPOYHOE IINTAHUPOBAHHUE
10-A KJIACC

Ne

w/n Tema ypoka

IIpeamer oprann4eckoi XUMuH, €
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE.

1 Teopus cTpoeHHs OpraHMYECKUX
coenunennii A. M. byrieposa, eé
OCHOBHBI€ ITOJIOKEHUS..

2 JluarHoctuyeckoe TECTUPOBAHHUE

Ananmmuz JANAarHOCTUYCCKOTIO TECTUPOBAHUA.

[IpencraBienue o Ki1accuPpUKaun

3 opraHvueckux semects. HomeHkiatypa
(cucTemaruyeckasi) U TPUBHAIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB

KoaunuecTBo 4acoB

Bcero

KonTpo
JIbHbIE
padoThI
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IIpakTn
YecKue
padoThI

Jlara
usyue
HHS

10-A

06.09

13.09

20.09

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchl

-https://resh.edu.ru/ —
Poccuiickas snexkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
obOpasoBaTenbpHas
miatdopma;

-https://resh.edu.ru/ —
Poccuiickas dJIeKTpOHHAs
IIKOJIa;
-https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTenbHas
iatdopma;



AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — npocTenIIne
MIPEICTAaBUTENH aJIKaHOB

AJKeHBI: coCTaB U CTpPOCHUC, CBOMCTBa

OTUJeH u IMPOIMUJICH — HpOCTCfIH.IPIC
MNpEACTABUTCIIN AJIKCHOB
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27.09

04.10

11.10

18.10

-https://resh.edu.ru/ —
Poccuiickast s3nekTpoHHas
IKOJIA;
-https://sferum.ru/?p=start
— Chepym —
obOpasoBaTenbpHas
wiatdopma;

-https://resh.edu.ru/ —
Poccniickas 35eKTpOHHAs
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
obOpasoBaTenbpHas
wiardopma;

-https://resh.edu.ru/ —
Poccuiickas anexkTpoHHas
IIIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
obOpasoBaTenbpHas
iatopma;

-https://resh.edu.ru/ —
Poccuiickas dJIeKTpOHHAs
KO,
-https://sferum.ru/?p=start

- Coepym -



10

11

[Ipaktrueckas padota Ne 1. «Ilonyuenue
ATHJIEHA U U3yYEHHUE €T0 CBOMCTBY

Anxanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. Tlonyyenue
CUHTETHYECKOTO KayuyyKa ¥ pEe3UHbI

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
TOMOJIOTUYECKUH PSAll. ALIETHUIEH —
MIPOCTEUIINN MTPEACTAaBUTED AIKUHOB

Beruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

1 25.10

08.11

15.11

22.11

24

oOpa3oBarenbHast
miaTdopma;

-https://resh.edu.ru/ —
Poccniickas 3yeKTpOHHAs
IKOJIA;
-https://sferum.ru/?p=start
- Cepym -
oOpasoBaTenbHas
mwiaTdopma;

-https://resh.edu.ru/ —
Poccniickas 31ekTpoHHAs
IIIKOJIA;
-https://sferum.ru/?p=start
— Chepym —
obOpasoBaTenbpHas
mwiatdopma;

-https://resh.edu.ru/ —
Poccuiickas snexkTpoHHas
IIKOJIa;
-https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTenbHas
miatdopma;

-https://resh.edu.ru/ —
Poccniickas 3yeKTpOHHAs
IIKOJIa;



12

13

14

15

Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTB
apeHoB

I'eneTnyeckas CBA3b YriieBO40OpoOa0B,
IMpHUHAJIC)KAIIUX K PA3JIMYHBIM KilacCcaM

[IpupoaHbIE HICTOYHHMKH YTIIEBOAOPOOB:
NPUPOJIHBIN ra3 U MOMyTHHIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ rnepepaboTKu

KontponbHas paboTa mo pazaery

25

29.11

06.12

13.12

20.12

-https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTenbHas
miaTdopma;

-https://resh.edu.ru/ —
Poccuiickast snekTpoHHas
IKOJIA;
-https://sferum.ru/?p=start
— Chepym —
oOpasoBaTenbHas
mwiatdopma;

-https://resh.edu.ru/ —
Poccuiickas snexkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
obOpasoBaTenbpHas
miatdopma;

-https://resh.edu.ru/ -
Poccuiickas dJIeKTpOHHAs
IIKOJIa;
-https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTenbHas
iatdopma;



16

17

18

19

20

«YTII€BOIOPOABD)

AHanmu3 KOHTPOJIbHOU paboTel. O600IICHE
1o TeMe «YTIJIEBOIOPOIbI»

HPGHGHBHHG OIHOATOMHBIC CIIMPTHI:
MCTAHOJ MU 3TaHOJI. BOI[OpO,I[HaH CBA3b

MHOroaromMHsble CIMPTHI: ATWICHIJIIMKOJIb U
IJIMLIEPUH

deHoi: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/I‘-ICCKI/IC
1 XUMHWYECKHUEC CBOﬁCTBa, IMPUMCHCHUEC

Anpaerunsl: GopManbaeTu U
areTagbpJaeTHI. ANeTOH

26

27.12

10.01

17.01

24.01

31.01

-https://resh.edu.ru/ —
Poccniickas 3ieKTpOHHAs
IIKOJIa;
-https://sferum.ru/?p=start
- Cepym -
oOpazoBaTenbHas
mwiaTdopma;

-https://resh.edu.ru/ —
Poccuiickast 3nekTpoHHas
IKOJIA;
-https://sferum.ru/?p=start
— Chepym —
obOpasoBaTenbpHas
miatdopma;

-https://resh.edu.ru/ —
Poccuiickas snexkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTenbHas
matdopma;

-https://resh.edu.ru/ —
Poccuiickas dJIeKTpOHHAs
IIKOJIa;



21

22

23

OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE
KHMCIIOTBI: MypaBbUHAs U YKCYCHasI

IIpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ M OJICMHOBAs KHUCJIOTHI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX

27

1

07.02

14.02

21.02

-https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTenbHas
miaTdopma;
-https://resh.edu.ru/ —
Poccniickas 3yeKTpOHHAs
IIKOJA;
-https://sferum.ru/?p=start
— Chepym —
oOpasoBaTenbHas
mwiaTdopma;

-https://resh.edu.ru/ —
Poccuiickast 3nexkTpoHHas
IKOJIA;
-https://sferum.ru/?p=start
— Chepym —
obOpasoBaTenbpHas
miatdopma;

-https://resh.edu.ru/ -
Poccuiickass 35exkTpoHHAs
IIKOJIA;
-https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTebHas
matdopma;

-https://resh.edu.ru/ —
Poccuiickass 351eKTpOHHAs



KHCIIOT

Mb11a KaK COJIM BBICHINX Kap6OHOBI)IX

24
KHCJIOT, MX MOIOIIee AeHCTBHE
CrnoxHble 3(UPHI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponus, npuMeHeHue,

Ouo0rMYecKas pojb )KUPOB

28

28.02

06.03

13.03

IIKOJIa;
-https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTenbHas
miatdopma;

-https://resh.edu.ru/ -
Poccniickass amekTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Chepym -
oOpa3oBatenbHas
miatdopma;

-https://resh.edu.ru/ —
Poccuiickass 35exkTpoHHAs
IKOJIA;
-https://sferum.ru/?p=start
— Chepym —
oOpa3oBatenbHas
matdopma;

https://resh.edu.ru/ —
Poccuiickass dneKkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Chepym -
oOpa3oBaTeybHas
matdopma;



27

28

29

30

31

VYTaeBopsl: COCTaB, KiIaccuukanus.
Baxueiiue npeacraBuTeNu: TII0K03a,
¢bpyxTO3a, caxaposa

Kpaxmai u nemirono3a Kak NpupogHbie
ITOJIMMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaiine opraHuu4ecKue
COEIMHEHUS»

AHanu3 KOHTPOJIbHOU pabOThl. AMUHBI:

MCTHJIaMHH U aHUJIMH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuanl

29

27.03

03.04

10.04

17.04

24.04

https://resh.edu.ru/ —
Poccuiickas snexkTpoHHast
1IKOJIa;
-https://sferum.ru/?p=start
— Chepym —
oOpa3oBarebHas
matdopma;

https://resh.edu.ru/ —
Poccuiickass snexkTpoHHast
1IKOJIA;
-https://sferum.ru/?p=start
- Chepym -
oOpa3oBaTesbHas
matdopma;

https://resh.edu.ru/ —
Poccuiickass aneKkTpoHHas
HIKOJIA;
-https://sferum.ru/?p=start
- Chepym -
oOpasoBatenbHas
matdopma;



benku kak npupoaHsie

32
BBICOKOMOJICKYJISIPHBIC COCIMHCHUS
OCHOBHBIE TTOHATUS XUMUHA
BBICOKOMOJIEKYJISIPHBIX COCTMHEHHIA
33 OCHOBHBIE METOIbI CHHTE3A

BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ.

[InacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

33

30

08.05

15.05

https://resh.edu.ru/

Poccuiickas snexkTpoHHast

IIKOJIA;

-https://sferum.ru/?p=start

- Cdepym
oOpa3oBarebHas
matdopma;

https://resh.edu.ru/

Poccuiickass snexkTpoHHas

IIKOJIA;

-https://sferum.ru/?p=start

- Cdepym
oOpa3oBarenbHas
matdopma;



IHOYPOYHOE IINTAHUPOBAHHUE

10-b KJIACC
KosimuecTBO 4acos
Jlata | DaexkTponHble HH(POBLIE
Ne Konrpo IIpakru
Tema ypoka usy4de | ooOpasoBaTejibHbIE
n/n Bcero JbHbIE yecKue

5 5 HUs pecypcshl
padoTel padoTHI 10-B

https://resh.edu.ru/ -

[IpeaMeT OpraHryecKoi XUMUM, €€ Poccniickast aneKkTpoHHast

BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC. IIKOIa,

-https://sferum.ru/?p=start
1 Teopust CTpOEHHSI OPraHUYECKUX 1 04.09 Co
(%) . — c M —

coenurenuit A. M. byrieposa, eé Py
oOpa3oBaTenbHas

OCHOBHBIC ITOJIOKCHUA. .
mnatdopma;

2 JlnarHocTHYECKOE TECTUPOBAHNE 1 1 11.09

https://resh.edu.ru/ -

AHanu3 IMarHoCTUYECKOTO TECTUPOBAHHSL. Poccuiickasi 3neKTpoHHAs

[TpencraBienue o Ki1accupuKaum HiKo1a,
-https://sferum.ru/?p=start
3 oprannyeckux BernecTB. HomeHkmarypa 1 18.09 Ch
(cucremaTHyeckasi) U TPUBHAJIbHBIE py
obOpasoBaTenbpHas
Ha3BaHUS OPTaHMYECKUX BEIECTB i
mwiaTdopma;

https://resh.edu.ru/ -
AJKaHBI: COCTaB U CTPOCHHE, 1 25 09 Poccuiickass snexkTpoHHas
rOMOJIOTHYECKHIT Psifg ' IIKOJIA;
-https://sferum.ru/?p=start

31



MeTaH u 3TaH — NpPOCTENIINE
MIPEICTABUTENH AJIKAHOB

AJNKeHBI: coCcTaB U CTPOCHUC, CBOMCTBA

OTWIIEH U IPONMIIEH — MPOCTEMIINE
MIPEICTABUTENH AJIKEHOB

[Tpaktuyeckas padora Ne 1. «ITomyuenue

32

02.10

09.10

16.10

23.10

- Cdepym -
oOpazoBarenbHast
mnatdopma;

https://resh.edu.ru/ -
Poccuiickass s3nexkTpoHHas
IIKOJIa;
-https://sferum.ru/?p=start
- Cepym -
obOpasoBaTenpHas
mnatdopma;

https://resh.edu.ru/ -
Poccniickass ameKkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
obOpasoBaTenbHas
wiardopma;

https://resh.edu.ru/ —
Poccuiickass ameKkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
— Cdhepym —
obOpasoBaTenbpHas
iatdopma;



10

11

12

9TUJICHA U U3YUYCHUC CTO CBOICTBY

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. [lonydenue
CUHTETHUYECKOT0 KayuyKa U pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKUH psill. ALIETUIICH —
MPOCTEHUIIINN MTPEACTABUTENDH AIIKHHOB

Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakuu

Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB [ 'eHeTnyeckas cBs3b
YTJIEBOAOPOAOB, IPUHAUICKALIIX K

13.11

20.11

27.11

04.12

33

https://resh.edu.ru/ -
Poccniickass ameKkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
06p330BaTeJ'IBHaH
mwiaTdopma;

https://resh.edu.ru/ -
Poccniickass ameKkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
oOpa3oBaTenbHas
wiardopma;

https://resh.edu.ru/ —
Poccniickass ameKkTpoHHas
IKOJIA;
-https://sferum.ru/?p=start
— Chepym —
obOpasoBaTenbHas
mwiaTdopma;

https://resh.edu.ru/ -
Poccuiickass dieKTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start



13

14

15

16

Ppa3InYHbIM KJIaCCaM

[IpupoHBIC HCTOYHUKH YTIIEBOIOPOIOB:
NPUPOIHBIH ra3 ¥ NONYyTHBIC HEPTIHBIC
ras3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu

Kontposnbnas pabota 1o pazaeny
«YTIIeBOIOPOABD)

AHanu3 KOHTPOJIbHOM paboThl. O600IIeHNE
10 TeMe «YTJIEBOIOPOIbI»

Hpel[eJ'ILHLIC OAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 5TaHOJI. BOI[OpO,Z[Ha}I CBA3b

34

11.12

18.12

25.12

15.01

- Cdepym -
oOpazoBarenbHast
mnatdopma;

https://resh.edu.ru/ -
Poccuiickass s3nexkTpoHHas
IIKOJIa;
-https://sferum.ru/?p=start
- Cepym -
obOpasoBaTenpHas
mnatdopma;

https://resh.edu.ru/ -
Poccuiickass snexkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
— Chepym —
oOpa3zoBaTenbHas
mwiaTdopma;



17

18

19

20

MHOroaToOMHBIE CITUPTHI: ATUIICHIIIUKOJb U
TIIMLEPUH

denom: CTPOCHUC MOJICKYIIbI, (bHSPI‘IeCKI/Ie
H XUMHNYCCKHEC CBOﬁCTBa, IIPUMCHCHUC

Anpaeruzpl: hopMaIbAeTHA U
areTaJbpIerua. AeToH

OIIHOOCHOBHBIC MMpEaACIIbHBIC Kap60HOBLIC
KHCJIOTBI: MypaBbHUHAA U YKCYCHaA

35

22.01

29.01

05.02

12.02

https://resh.edu.ru/ -
Poccuiickass s3nexkTpoHHas
IKOJIA;
-https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTenbHas
mnatdopma;

https://resh.edu.ru/ -
Poccniickass ameKkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
06pa30BaTeJ'H>HaSI
wiardopma;

https://resh.edu.ru/ —
Poccniickass ameKkTpoHHas
IIIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
obOpasoBaTenbHas
iatdopma;

https://resh.edu.ru/ -
Poccniickass 3y1eKTpOHHAs
IIKOJIA;
-https://sferum.ru/?p=start



21

22

23

24

[TpakTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

CTCapI/IHOBaﬂ n OJICMHOBAas1 KMCJIOTHhI, KaK
npeaACTaBUTCIN BBICIINUX Kap6OHOBBIX
KHCIIOT

Mpru1a Kak cOJIU BBICIIUX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIEE ACHCTBHUE

Crnoxnble 3(hUpbl KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. 'HAPOIN3 CIOKHBIX

3¢upoB

1 19.02

26.02

04.03

11.038

36

- Cdepym -
oOpazoBarenbHast
mnatdopma;

https://resh.edu.ru/ -
Poccniickass smeKkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
oOpa3oBaTenbHas
mwiaTdopma;

https://resh.edu.ru/ -
Poccuiickass snexTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
— Chepym —
obOpa3oBaTenbHas
mwiatdopma;

https://resh.edu.ru/ -
Poccuiickass 2ieKTpoHHas
IIKOJIa;
-https://sferum.ru/?p=start
— Chepym —
oOpa3zoBaTenbHas
mwiaTdopma;



25

26

27

28

XKupsl: TuApONN3, IPUMEHEHNE,
Ouosaoruueckas pojib KUpPOB

VYTneBoabl: cOCTaB, Kiaccuukarus.
Baxxneiiue npeacTaBuTeNu: TI0K03a,
bpykTo3a, caxaposa

KanMaJ'I U [EJUIK0JIO3a KaK IMPUPOJAHBIC
MMOJINMEPbI

KoHnTtponbHas paboTa mo pa3aeny
«Kucnopoacoaeprkanire opraHndecKue
COCITUHCHUS

37

25.03

01.04

08.04

15.04

https://resh.edu.ru/ -
Poccuiickass s3nexkTpoHHas
IKOJIA;
-https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTenbHas
mnatdopma;

https://resh.edu.ru/ -
Poccniickass smeKkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
06pa30BaTCJ'H>HaSI
wiardopma;

https://resh.edu.ru/ —
Poccniickass ameKkTpoHHas
IIIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
obOpa3oBaTenbHas
iatdopma;



29

30

31

32

33

AHain3 KOHTPOJIBHON pabOThl. AMUHBI:
METWJIaAMUH U aHUJIUH

AMHHOKHCIIOTHI KaK aM(pOTEPHBIC
OpPTaHWYCCKHUE COCTUHEHUS, UX
ouosornyeckoe 3gauenue. [lentuael

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COGZ[I/IHCHI/Iﬁ

OcHOBHBIC METOJbI CUHTE3a
BBICOKOMOIJICKYJIAPHBIX COGJIPIHCHHIZ.

22.04

27.04

06.05

13.05

20.05

38

https://resh.edu.ru/ -
Poccuiickass snexkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
06p330BaTCJ'H>HaSI
mnatdopma;

https://resh.edu.ru/ -
Poccniickass smeKkTpoHHas
IIKOJIA;
-https://sferum.ru/?p=start
- Cepym -
obOpasoBaTenbpHas
wiardopma;

https://resh.edu.ru/ —
Poccniickass ameKkTpoHHas
IKOJIa;
-https://sferum.ru/?p=start
— Chepym —
obOpasoBaTenbpHas
iatdopma;

https://resh.edu.ru/ -
Poccniickass 3ieKTpOHHAs
IIKOJIA;



[InacTMacchl, Kay4yKH, BOJIIOKHA -https://sferum.ru/?p=start
— Chepym —
oOpa3oBaTenbHas
mwiaTdopma;

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

33 3 2

39



YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus/ Tabpuensu O.C., Octpoymos W.T'., Cnaakos C.A., AkiponepHoe o601mectBo «M3garensctBo «IIpocBenieHue.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

INabpuensn O. C. Meroanueckoe nocodbue k yuebnuky O. C. I'abpuensna u np. «Xumus. 10 xmacc. bazoserit yposens» / O. C.
IMabpuensn, . I'. Octpoymos, C. A. Cnagkos. — M.: IIpocsemenue, 2020.

MHIIporpamma kypca xumuu 1 10 - 12 knaccoB obmeoopazoBarenbubix yupexaenuit (aBTopsl O. C. ['abpuensn, C. A. Cnaakos).

JlonmoMTHUTEIbHBINA CITMCOK.

1) Xwumus B TecTax, 3amavyax u ynpaxserusx. 10, 11 kinacc (aBropsl O. C. I'abpuensn, U. B. Tpuryouyax).
2) Ps6oB M.A. «Tectsl mo xumumn»y ®I'OC. (K yueonuky I'adpuensua O.C.) M.: [Ipoda, 2016.

Harnsnnoe o6opynoBanue.

— Harypanbabie 00bekThl. KoJIEKIIMM MUHEPAIOB M TOPHBIX MOPOJ, METAUIOB U CIUIABOB, MUHEPAJIbHBIX YIOOpEHHH, U T. II.
OO6pa3iibl TPOCTHIX U cNOkHBIX BemecTB. Komekuu: Hedth. Yrons

— XUMHUYECKHUE PEaKTUBBI U MATEPUATIBI.

— Xumunueckas 1aboparopHasi IOCy/1a, anmnaparsl U MPHOOPHI.

— Monenu.

—  YueOHbBIe MOCOOUS Ha ITeYaTHOM OCHOBE.

40



«Ilepuonnueckas cucreMa xumuueckux snemeHtoB [I. M. MenneneeBay, «Tabnuma pacTBOpUMOCTH KHCIOT, OCHOBAHHUWA WU
coJiei», « DNEKTPOXUMUYECKUH PsIl HAIIPSHKEHUM METAIIOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

DnekTpoHHbIe 00pa3oBaTenbHbie pecypebl (DOP).

https://resh.edu.ru/ — Poccuiickas 3ieKTpOHHAas IIKOJA;

https://sferum.ru/?p=start — Ccepym — oOpa3oBarenbHas miardopma;
https://edsoo.ru/Razdel_v_razrabotke.htm — exunoe conepsxanue oOIero oOpa3oBaHus;

http://www.alhimik.ru. CoBeTsl y4uTeII0 XUMHUH, CIPABOYHUK, «Becénas XuMus», HOBOCTH, OUMIHAIbI, «KyHCTKaMepay.
http://www.hij.ru. Xypran «XuMmust 1 )KU3HBY

http://chemistry-chemists.com/index.html. DnexTpoHHBIH XypHaT « XUMUKH H XHMHS

http://1september.ru/.

--www.periodictable.ru. Coopauk cTaTeit 0 XHMUYECKHX 3JIEMEHTAX, HJUTFOCTPUPOBAHHBIN OMTUCAHUEM DKCTIICPUMEHTOB.
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https://resh.edu.ru/
https://edsoo.ru/Razdel_v_razrabotke.htm
http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://1september.ru/
http://www.periodictable.ru/
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