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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DefepaibHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHUs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TNOJNIOKeHHW «CTparermm pasBUTHS BocHUTaHuA B Poccuiickon
®enepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0OB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMPEIEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCITUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIUM OJTallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJloBeKa, a TakKKe DJKOJOTMYeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHONW cpene. Peammsyercss XuMu4Yeckoe 0Opa3oBaHUE
oOyJaroluxcs Ha YPOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU Y4eOHOTO
npeaMera «XUMHUSD», COJIep)KaHUEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B

nporpamMme 110 XHMMHH C y‘iéTOM CHGHH(bHKH HAayKu XHWMWHH, €€ 3HauYCHUS B



NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
Oo0mMX 1enell W MTPHUHIIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuMHSL KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyio posib B
COBPEMEHHOW IUBWJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHPOBAHUE PALIMOHATIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHE LEJIOCTHOIO MPEICTABIEHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABI M YEJIOBEKa, KOTOpPOoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3AWMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W JKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3UJIaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJiEHA Ha pEIICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOrO pa3BUTHSA YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTU M OXPaHbI 3710POBB.

B coorBercTBUM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPETHEro OOIIEero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHMIHOIO BKIIOYEHUS B JKU3Hb COLMYMA, MPOIAOJLKEHUSA
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsoliuMi  nipeAMeTa  «XUMHsS»  SBISIIOTCA  0a30BbIE  KypChl —
«Opranudeckas xumus» u «OOmas W HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM 10 HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HaHUM U3 00IIel XUMUN) U
OpraHn4eckor xuMuu. @OpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro0 MHOI000pas3us

BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.



Crpykrypa coaepxanust KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyecKass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJAXO0/Ja K U3YYEHHI0 Yy4eOHOro Marepuaia ©u OO0yClIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUKW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHBAKOTCS. HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHun BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHYECKU
aKTHBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
c(opMUPOBAaHHBIE HA YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs NEPBOHAYAJIbHbIE
IIPEICTABICHUS] O XUMUYECKOMN CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrJiOM 3peHUs B MHOpeaMmere «XuMHus» 0a30BOro YpOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIEeCTBaX U
XUMHUUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMHSD» 00ydaromMMcsl TMPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX MO3MUILIMM,
riy0oke TOHATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro11Iei 10 0OBICHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUM O BOXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NMPUMEHEHHUH, A TAKXKE O XUMUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoyiHsgercs B Kypcax 10 u 11 kimaccoB
AJIIEMEHTaMH COJEP)KaHUS, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U MPUKIATHOU
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPoJib B IMO3HABATEIIBHOW M MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHSI K MPOIECCY

TBOpPYCCTBA B obnacTu TCOPHH U IPAKTHUCCKHUX HpI/IJIO)KeHI/Iﬁ XUMHUH, ITIOMOT'al0T



BBIIIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
OpUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWM, penieHUus HWHTEIUIEKTYalbHbIX U
IKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/a4. B memoM conepikanue yueOHOTO
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOIIMXCI MHUPOBO33PEHYECKOM OCHOBBI ISl TTOHUMAHUS
dunocopckux umued, TakuX Kak: MAaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHEM, TIO3HABAaEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa H
peIIeHUsT TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH W TEOPETHYCCKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUU 3KOJOTHYECKUX MpodieM, a
TakKe MpobieM cOepeKeHUsT YDHEPTETUUECKUX PECYPCOB, CHIPBS, CO3JaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCHUTAHUSA, PA3BUTHS UM COLMATU3AIMU
OOyJaromuxcs MPUHATHIE MPOTPAMMON IO XMMHH TOAXOABI K OIMpPEICICHHIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, HUMEKIIUX 0a30BO€ 3HAYEHUE MJIA
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peUICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MHGOpPMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OTbITa PAKTUIECKOM
U WCCIEIOBATENIbCKON JEATENbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHMs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEPKATEeIIbHON XapaKTePUCTUKH I1IeJIed W3Y4YeHHS TMpeaMeTa HalpaBICHHEM
MEPBOCTENEHHONW 3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS (HOPMUPOBAHHE OCHOB
XMMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJUYECKOW TOYKH 3PEHUS TaKOW TOIXOJ K OINpeNeTICHHUI0 IeNiel H3ydeHUs

npeamMeTa ABJIACTCA BIIOJIHC OIIPpaBAaHHBIM.



CorynacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICJISIMH W3YYCHHUS TpEaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOH KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XWMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX IMO3HAHUS
BCIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HU;

e Pa3BUTHE YMCHHU U CITOCOOOB JACATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
MpeaMeTa B IPOrpamMme 1Mo XUMHUHA YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU NPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
NpernojlaBaHu  XUMHH B OoJNibllleld  CTENeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKONH KOMIIOHCHTE COJCp)KaHUS OOYYCHUS, OPUCHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHWKM, a (PYHKIIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W NMPUMCHEHHUS WX B PCAbHOU >KM3HU
JUTSL peIIeHUs TPaKTUYECKUX 3aj1ay.

B CB3M C 3TUM TIpU U3YYCHUH TIpeaMeTa «XHMHS» JTOMUHHUPYIOIICE
3Ha4YeHHE MPUOOPETAIOT TaKKe SN U 33129, KaK:

amanTanys 00yJaromuXxcsl K YCJIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K

caM006pa30BaHm0, COTPYAHUYICCTBY, CaMOCTOATCIIbHOMY IPUHATUIO I'PaAaMOTHBIX



peIIeHNH B KOHKPETHBIX KU3HEHHBIX CHTYAIIHMsIX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMCHCHHUEM;

dopmupoBaHre y OOyYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KIIFOYCBBIX
KOMIICTCHIIMI), WMEIONINX YHHBEPCATbHOC 3HAUCHUE I Pa3jIMYHBIX BHIIOB
JCSITCTILHOCTH: PEUICHUs MPOoOJieM, MOKMCKa, aHaimu3a U 00paboTku MH(pOpMaIuy,
HCOOXOMUMBIX JIIi TPUOOPETEHUS OIbITa JEATCILHOCTH, KOTOpas 3aHUMAacT
BaXHOC MECTO B II03HAHWW XHMHH, a TaKXe I OLCHKH C IO3UIUH
9KOJIOTHYECKOM O€30MacHOCTH XapakTepa BJMSHHUS BCIICCTB W XUMHYCCKUX
IPOIIECCOB HAa OPTaHU3M YeJIOBEKA U IPUPOIHYIO CPEIY;

pa3BHTHEC ITO3HABATCIBHBIX HHTEPECOB, MHTCIUICKTYAJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaromMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHUS 110 XMMHH B COOTBETCTBUH C )KH3HCHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BAThH
COBpeMEeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTHH JJIs IOMCKA W aHalu3a YIeOHOW |
HAYYHO-TIOMYJISIPHON HHPOPMAIH XUMUIECKOTO COJICP KAHHUS;

(GbopMHUpPOBaHKE U PA3BUTHE Y O0YUAIONIUXCS aCCOIIMATHBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TMPOBEIACHUHM XHUMHYECKOTO
IKCIIEPUMECHTA,;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B  T'yMaHHUCTHYCCKOU
HAIPABJICHHOCTH XUMHUH, ©€ BaXKHOW PONHM B PEIICHUH TIJI00ANBHBIX MPOOeM
paIMoOHAIBHOTO MTPUPOJIOTIONB30BaHMS, TIOTIOJTHEHUS YHEPTETUICCKIX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCIIOJIb30BaHUS TIOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUA B
CUTYaIUAX, CBI3aHHBIX C XUMHUUCCKUMH SBJICHUSMHU.

B yueOHOM ImaHe cpemHero oOmero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOT0 YpOBHS BXOIWT B COCTaB MPEAMETHOH o0yiacTu «EcTecTBeHHO-HAy4YHBIC

npCaAMCTBD».



OO1ee yncno 4acoB, OTBEAEHHBIX IS U3YUEHUS] XUMUH, HAa 6a30BOM ypOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1

yac B Henento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI OPraHUYECKOM XMMHUH

IIpeameT opraHn4YecKOr XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. Te€Opus CTPOEHUS OPraHUYECKHX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE N0JI05keHUSA. CTPYKTYypHBIE (POPMYJIBI
OpraHWYecKuX BelecTB. ['omomorus, wusomepus. XHUMHUYECKass CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(puUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHUYECKUX COCIUHEHHUW (CUCTEMaTW4yecKas) W TPUBHUAIBHBIE Ha3BaHUS
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJEHHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB 110 NPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW pAA. MertaH W d3TaH —
OpocTeilline NPEeACTaBUTENN aJKaHOB: (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA pAl. DTWIEH U NPOINUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOICTBa
(peakMu  TUAPUPOBAHUS, TAJIOICHUPOBAHUSA, TUApATALMH, OKHUCICHHUS U

HOJ'II/IMepI/ISaI_[I/II/I), IMOJIY4CHHC U IPUMCHCHHC.



Ankanuensl: Oyrtamamen-1,3 m MmermwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETUYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— IPOCTEHIINNA MPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3NUYECKUE U
XMMHUYECKHUE CBOWMCTBA (pEakUuu THAPUPOBAHUS, raJOreHUPOBaHMs, THIpaTallly,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apensl. benzoin: cocra, cTpoeHue, pU3NYECKUE U XMMHMUYECKHE CBOWMCTBA
(peakiuu raJjoreHMpOBaHUSI U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUS U HUMPOBAHUS), NONyYeHue u npumeHenue. TOKCUUYHOCTb
apeHoB. ['eHeTMueckass CBSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAMICKAIIMUMH K
Pa3INYHBIM KJIACCAM.

[IpupoagHbple HMCTOYHUKH YIVIEBOXOPOAOB. lIpupomHbIli ra3 W HOIyTHBIE
He(dTauble ra3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMUYECKHM, KaTaauTHueckuii), nuponus. [IpoaykTs
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAaKOMJIEHME C O0Opa3lamMu IUlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MonaenupoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U

rajJorcHomnpon3BOAHBIX, ITPOBCICHNC HDEIKTPI‘IGCKOIZ Da6OTBII MMOJIYYCHHUC 3TUJICHA

Y U3yUYEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJINYECTBA MCXOAHOIO BEUIECTBA WM NMPOAYKTa PEAKLHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BELIECTB WM MIPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiiue opranuieckue coeJUHeHUs



[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
bu3nYecKkue W XWUMHYECKHE CBOWCTBA (PEakiMd C aKTUBHBIMH METaJIaMHU,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHeHHe. BojopoaHble CBSI3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHOroatoMHble  COHUPTHL. OJTWICHIJMKOJIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWMCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTajlaMH, KaueCTBEHHAas peaklus Ha MHOIOAaTOMHBIE cIHpThI). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmmuepruHa U STUIECHTJIMKOJIS.

®deHon: CTpoeHHE MOJIEKYNbl, (PU3NYECKUE U XUMUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue enoua.

Anpneruibl U Kemowuwvl. DopManplaerun, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUU OKHUCIEHUS M BOCCTAHOBJIIEHUS,
KAuE€CTBEHHBIC PEAKIINH), OJYYCHUE U TIPUMEHEHHUE.

OAHOOCHOBHBIE TpejieNibHbIe KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTPO€HHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOICTBA,
oO1ue A Kjacca KUCIOT, peakius dTepuduKaiim), noaydyeHue u mpuMeHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CnoxxHble 2(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [wuponus
cioxkHbIX 3¢upoB. Kupsl. ['unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.

VYraeBoawsl: coctaB, kjaccuukanus — yriieBoaoB  (MOHO-, JU- U
nonucaxapuibl). ['roko3a — npocteuimii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJCWUCTBHE C
rugpokcuaoM meau(ll), okuciaeHue ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TJIIOKO3bl), HaXOXJIEHUE B MpPHUPOJE, NMPUMEHEHUE,

ounonoruyeckas poisib. @otocunres. OpykTo3a KaKk H30MeP TITIOKO3BI.



Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HeunoNo3bl.  PU3NYECKMEe W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
MpPOBE/ICHHE, HAOJIOJICHUE W OMHMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpueruoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom Mmemu(ll), B3amMoIeHCTBHE Kpaxmajia C HOIOM),
IIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3agaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTa PEaKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe ruimHa). buonoruyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —

MMOJIMMCPpHU3alud U ITOJIUKOHACHCAIIUA.



OKCIepUMEHTANBHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBPALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuszanus MexnpeIMEeTHbIX CBA3EH NpU U3yUYEHUU OPraHUYeCKONd XUMHUH B
10 kyacce OCYHIECTBIIIETCS YEpPE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CHHTE3, KiIaccu(uKamms, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIUPOBAHHE.

duszmka: wmartepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBa, (PU3NMUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
¢oTocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOIbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCBI.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIHLHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpernapaThl, MaTepuaibl U3

HNCKYCCTBCHHBIX U CUHTCTUUYCCKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUHU
Xumuyeckuii sneMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAs

000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-



aneMeHThl. OCOOEHHOCTH pachpeziesieHus] 3JIEKTPOHOB MO OpOUTAIAM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[lepnognueckuil 3akoH U Ilepuoanueckas cucreMa XUMMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NMEpUOAMYECKOr0 3aKoHa U Ilepronnyeckoil cucTemsl
xuMudeckux aneMeHToB [[. 1. MeHnaeneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMH TMPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyMNIaM M TEPHOJAM.
3HaYeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BeliecTBa. XUMHYECKass CBA3b. BHAbl XHUMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJSIpHAas W TOJSpHAsl, MOHHAsA, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOH XUMHYECKOM CBsI3U (OOMEHHBII U  JOHOPHO-
akienTopHbeiil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI M AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTABa BEIIECTBA. [HIIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAIUIMYECKON PEILIETKH.

[lonaTne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCJINHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusd. Kinaccupukanumss — XMMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYE€CKOW XHWMHUHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB,
3aKOH COXPAaHEHU U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakiuu. XuMHUYECKOe paBHOBecue. @PakKTOpbl, BIMSAIOIINAE HA COCTOSHUE
xuMuyeckoro pasHoBecus. [Ipunnumn Jle [larense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3nekTponuTthl. Cpena

BOJHBIX paCTBOPOB BCIICCTB: KUCJIAs, HeﬁTpaJIBHaH, meJjiodHasi.



OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHS] BEIIECTB M HX MPEBpALICHUN:
neMoHcTpanus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMeHtoB [l. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
ONKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEIEIICHUE CPEALl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIUh HWOHHOTO oOMeHa),
MPOBEJICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pacdy€Thl C MCIIOIb30BAHUEM IOHSATUSI «MAacCOBas
JIOJIs1 BELIECTBAY.

Heoprannyeckas xumus

Hemeramner.  Ilonoxxkenne HemetaiuioB B llepuomnueckor  cucreme
xumudeckux asnemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusznyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAIOB (Ha TMpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUINIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHMs)) W HMX  COCAMHEHUUH  (OKCHUJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U X COEUHECHUMN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmume ¢guzndeckue cBoicTBa MeTaioB. CIlaBbl METAJLIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX METAIOB (HATPUM, KaJIMM, KaJbLIMi,

MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.



OOmme cnocoObl momyyeHus: MetayioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBI HM3Yy4YEHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YCHUE KOJUICKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[0OB HEMETAJLIOB, PEIICHUE
HKCIIEPUMEHTAJIBbHBIX 3a/a4, HaOJIOJEHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérurle 3amaun.

Pacuérbl mMacchl BellecTBa MM 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OHO
13 BEILIECTB UMEECT MPUMECH.

XuMHSA U KU3Hb

Ponb xumun B 00ecrieueHUN SKOJOTUYECKOM, IHEPTreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX TPOMBIILICHHOTO
MOJIyYE€HUs BAXKHEHIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTENIbHBIE
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuasbl I JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 30pOBBE YEIIOBEKA: MPAaBWUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W

HEOpraHU4ecKor XuMuM B 11 Kitacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak



OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK U MOHATHH, SIBISIOMIMXCS
CHUCTEMHBIMH JIJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIMKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, NEepUOAUYHOCTh, HaOIIOACHHE,
IKCIIEPUMEHT, MOCITUPOBaHNE, H3MEPEHHE, SBICHNUE.

dusuka: MaTepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIeCTBa, (PU3MYECKHE BEIMYMHBI M €IUHHIIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTbI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
pecypcehl.

TexHonorus: XUMUYecKasi MPOMBIIIEHHOCTb, METAJLTypIusi, IPOU3BOACTBO
CTPOUTENBHBIX MAaTEePHAIOB, CEIBCKOXO3AWCTBEHHOE IPOU3BOJICTBO, MHUIIIEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX TMperapaToB, TMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpUajoB,

QJICKTPOHHAA IIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOCHUS
OOy4arolMMHUCSl POrpaMM CpEAHEro oO0Iero oOpa3oBaHUs (JUYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XUMHsS» Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHus BIIEICHBI CIEIYIOIINE COCTABISIOLIHUE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENNBHOCTA U CAMOOTIPEEIICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUN JTMUYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolIUMXcsi PYKOBOJCTBOBAThCSI B CBOEHU
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHMHS» JOCTUTaroTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE

HOPMAaMH ¥  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMH  IPOIeccaM



CaMOIIO3HAHUS, CAaMOPAa3BUTUS M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
O0yJarOIITIXCSl.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSA IIpeaMeTa «XUMUS» OTPaXaroT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATECIHLHON M TMPAKTHYECCKOW EATCILHOCTH
0oOydJaromuxcsl Mo peaanu3aiuu IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHUCJIE B
YacTu:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3AAHUU
y4eOHBIX MPOCKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ]1au, BHITTOJTHCHUU
XUMHUYECKUX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHMMaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apTyYMEHTBI JPYTUX IIPU aHAJIU3€ Pa3IMYHBIX BUJIOB YUEOHOH ACATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

IIECHHOCTHOTO OTHOIIEHUSI K KMCTOPUYECKOMY M HAYYHOMY HACJECIHIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU M TMPAKTUYECKOTO
MIPUMEHEHHUSI XUMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHHS HAYKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYAa YYEHBIX U MTPAKTUKOB;

MHTEpeCa U ITI03HABATEJIILHBIX MOTHBOB B IIOJYYEHUU W IMOCJIEAYIOIIEM
aHajau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XHMHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

HPaBCTBCHHOI'O CO3HAHMA, 9TUYCCKOI'O IOBCACHMA,



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TOCTYNKH CBOMX TOBAPHUIIEH C
MO3UILIMIA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCIEJICTBUM 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHUMAHUSI [EHHOCTH TPAaBWJI HHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPYECKOW W  JPYrux BHUOAX
JeSITEIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COLIMaJIbHON HAMpaBIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJbI);

MHTEpeca K MPAaKTHUYECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUI TI0 XUMUU;

YB)XEHHUS K TPY.Y, JTIOASIM TPYJla U pe3ybTaTaM TPYAOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XWMUHU, HHTEPECOB U

moTpeOHOCTEH 00IIeCTBa;



6) 3K0J10rH4eCcKOro BOCIIUTAHUS

HKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUSL TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pEILICHUsI BONPOCOB PAlMOHAIIBHOTO IMPUPOIOIIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUWA, NPUHOCAIIMX BpEl OKPYKAKOLIEH
MPUPOTHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OTbITa NEATETbHOCTH AKOJIOTUYECKOUN HAaNpaBJICHHOCTH, YMEHUA
PYKOBOACTBOBAaTbCS MMM B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
npeacTaBiieHuss 00 OKpY)KaroleM MHUpE Kak O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM POJHU B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U

HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00ECIICUCHUHU YCIOBUMN



YCIEIIHOTO TPpyJa M SKOJOTHYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00111eCTBa;

€CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJTyJaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIETo MHpa U
NPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKITIOUEHHS Ha
OCHOBE HAy4YHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C MEIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BATh XUMHYECKHE 3HAHHS IS
peleHus mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEepeca K NO3HAHUIO U UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JCATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI yUeOHOro IMpenMera «XuMus» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble I (OPMUPOBAHHS  MHUPOBO33PEHHUS  OOy4arouIuxcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OO0IeHAayYHbIC TOHSATHUS, OTpakKaIOUUe
[EJIOCTHOCTh HAYYHOMW KapTUHBI MHpa W CHenu(puKy METOJOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHs, NCCIIeIOBaHNe, HAOTIOACHHE, N3MEPEHHE, IKCIIEPUMEHT U JPYyTHEC);

yHHUBEpCajbHble yueOHbIE NEHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,
pEryJsiTUBHBIE), oOecreynBaroue dbopmupoBaHue (GyHKUIHOHATBHON

rpaMOTHOCTHU U counaanoﬁ KOMIICTCHIIUHN O6yanOHII/IXC$I;



CITOCOOHOCTh O0yJaroIIXCs HCII0IB30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MAPOBO33pEHUYCCKNE 3HAHUSA W yYHUBEPCAIbHBIC YYCOHBIC
JEWCTBUS B MIO3HABATEIILHOM M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
EUCTBUSIMU.

Osjaaenue YHHUBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMH
NeUCTBUSAMMU:

1) 0a3oBbIe JIOrHYecKHe TeMCTBUS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpENeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThI ACATEILHOCTH C MOCTABICHHBIMU 1LICJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIAacCU(PHUKAIIMU BEIIECTB H
XAMUYECKUX PEAKIIHIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXJIeHUs (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKOU

pPCakiyu — IIpU PCHICHHUUA y‘l€6HBIX IMO3HABATCJIbHBIX W IIPAKTHYCCKHX 3aJaad,



MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

bopMyIMpOBaThH 1IENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMyIHpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecCa, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUsI TMPAKTUYECKUX 3ajlady, MNPUMEHEHUIO Pa3TuYHBIX
METOJ0B MTO3HAHUSI.

3) pabdora ¢ ungopmanmei:

OPUECHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACpIKaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl HTEpHETa), aHanu3upoBaTh MH(OpPMALMIO Pa3IMYHBIX BHIOB U (HOpM
MpeCTaBIICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MIPU TOUCKE U
orbope wuHPOpMaNKMK, HEOOXOJMMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3amad
OIPEAECIIEHHOTO THUIIA;

NpUOOpPETaTh OMBIT HCMOJAb30BaHUS WHOOPMAIIMOHHO-KOMMYHUKATUBHBIX

TEXHOJIOTUN 1 Pa3INYHBIX IIONCKOBBIX CUCTCM,



CaMOCTOATENLHO  BBIOMpATh  ONTHUMANBbHYIO  (QOpMy  TIPEICTaBIICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH H IPYTHE);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXKIpeaMeTHbIe ((u3udyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaIJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbI B XOJE IUajora W/viu
JIMCKYCCUH, BBICKa3bIBaThb  HUJeH, (GOPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C MpPE3EHTAlUEH pe3ybTaTOB IO3HABATENBHOW JESTEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIBHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BBITIOJIHEHUN
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4YaeMbIX BEILECTB, pealn3alnuy y4eOHOro MpoekTa u (hopMyJIupoBaTh BBIBOIbI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHMS TMO3ULUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMU.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
NeATEIbHOCTh, Ompenenss e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAjiaraéMblii  ajiropuT™M JACHCTBUN Mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIEIOBATEIbCKUX 3a7ay, BbIOMpaTh Haubosee
3 PeKkTUBHBIN CMOCO0 HUX pelIeHHS ¢ Y4ETOM MOJIydeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYUIECTBJISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CamMoOaHaln3a

Hn CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI



10 KITACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SBJICHUU
Opupoasl, B  (POPMUPOBAHUU MBIIUICHHS W KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHSI MPAKTUYECKUX 33124
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CUCTEMOM  XUMUYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralole TMOHATUSA (XMMHUYECKUH JJIEMEHT, aTOM, JJIEKTpOHHas
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YITIEPOJHBIA CKeNeT, (YHKIMOHAJIbHAS TpYIIA,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. bymiiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE MNOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0e30MacHOM HCIOJIb30BAHUN BAXXHEHIIMX OPraHUYECKHMX BEIIECTB B OBITY H
IIPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEpPHbIC NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPAILICHUI OPraHUYECKUX COETMHEHMIA;

c(OpPMHPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIs

COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)



dbopMyaT OpraHMYECKHWX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
W3TOTABJIMBATH MOJICIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA HX
XAMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJIC)KHOCTh HM3yUEHHBIX
OpPraHUYECKUX BEIIECTB 10 WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynme coenuHeHu (yrIeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAEpIKaIne
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO0
cucremarnyeckoii Homenkiaatype (IUPAC), a Takke NpUBOAWTH TPUBHATIbHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITWICH, MPOTMWICH, alleTUJICH,
STWJICHTJINKONb, THIECPUH, (eHOoN, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHHASI
KHCIIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa a1 00bSICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, ATWJICH, IMPOIMMICH, arleTHIICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TIIALEPUH, (EHOJI, aleTalbIerua, MypaBbHHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
Kpaxma, IeJUTI0NI03a, aMHHOYKCYCHAsI KUCIIOTA), MILTIOCTPUPOBATh TEHETHIECKYTO
CBSI3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboTKu W

MPaKTUYECKOE TPUMEHEHUE NPOAYKTOB MepepadOTKu;



c(OPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITNH);

chOpMHPOBAHHOCTh YMEHHMU BIIaJIeTh CUCTEMOM 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCHIOJIb3YEMbIX B XUMHUU MIPU U3YUYEHUU BEILIECTB U
XUMUYECKUX SBJICHHUN (HaOII0ICHNEe, N3MEPEHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HAHUSl JUIsl TPUHATHS pEUIeHUuN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH H HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCy/Iol U JTa0OpaTOpHBIM OOOpPYJAOBaHUEM, a TaKXEe IpaBWiia OOpalIeHUsT C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH IUTAHWPOBATH W BBHINOJHATh XUMHYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWJIICHA W W3YYCHHE €ro CBOWCTB, KayeCTBEHHBIC PEAKIIUA OPTraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpEeBaHHH, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYIOBaHUEM, TPEIACTABIATh PE3YJIBTATHI
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknuuii 1 GOpPMYyIUPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh yMEHUH KPUTUYCCKH AHAIM3HPOBATH XUMHUYECKYIO
uHhOpMAIUIO, TOJy4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  DKOJOTUUYECKH
11eJIECO00Pa3HOTO TMOBENCHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH

OITIaCHOCTB BOSI[GfICTBHH Ha XHUBBIC OpPraHU3MBbI OHpeI[eHéHHI)IX OpPraHU4CCKUX



BellleCTB, nmoHumasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HAa OpPraHU3M
YEJIO0BEKA;

JJIs 00y4YaroIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBUAAIIUX OOYYaIOUIUXCS: YMEHHE HCIIOIb30BaTh

penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XAMUSD) OTPAKAIOT:

c(OPMHUPOBAHHOCTh  TMPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W  KYyJIbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralONIUe MOHATUSA (XUMUYCCKHH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHYECKAsT CBS3b
(KOBaJIGHTHAs, MOHHAS, METAIUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUNBl XUMHYECKHX  PEAKIUH, PacTBOpP, JJIEKTPOJUTHI, HEJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON pEeakiuu, XUMHUYECKOE DPaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus

AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH JI. M. Menneneesa,



3aKOH COXPAaHEHUS MAacChl BEILECTB, 3aKOH COXPAaHEHHs U MPEBPAILECHUS SHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUA, JIe)KAIIME B OCHOBE MOHMMAHUSA NPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYEHUN U 0€30I1aCHOM MCMOJIb30BAaHUM BaXKHEUIINX HEOPTaHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OpMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pHbIE MPU3HAKU TOHATHUH,
YCTaHaBJIMBaTh UX B3aMMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIINE IOHATUS IPHU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBieHUs: (GOpMyJl BELUIECTB M YpPaBHEHUH  XMMHUYECKUX  pEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIBIH ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U JIPYTHE);

c(OpPMHPOBAHHOCTh YMEHUI OINPEAENIATh BaJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX DPAa3JIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COCAUHEHUSAX, THI
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJISIpHasd,
VOHHAsl, METAJUIMYECKAs ), XapaKTep Cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD yYMEHUI yCTaHaBJIUBATh IPUHAJIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJUIbl, OKCU/bl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3SJIEKTPOHHOE CTPOCHHE

aTOMOB XUMHUYECKUX »3JeMeHToB 14 mnepuonoB Ilepuonnueckoil cucTteMbl



xumudeckux snemeHToB JI. M. MenneneeBa, WCHONb3ys MOHATHA «S-, P-, d-
AIEKTPOHHBIE opOuTtanmy, «IHEPTreTUYECKUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCAUHEHUMN
o nepuoaaM u rpynnam llepuonnueckon cucremMel XUMUYECKHX 351eMeHTOB 1. H.
Menneneena;

chOpMHUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XAMHUYECKHME CBOWCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETUYECKOW CBSA3M MEXIY HEOPraHWYECKUMHU
BEIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XMUMHUYECKHE PEAKIUU T10
pa3IMYHBIM TPU3HAKaM (YUCIY M COCTAaBYy pEarupyrollux BEHIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEMECHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, YYacTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEaKIUN pPa3IUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUSL, TPU KOTOPBIX 3TU PEAKIINU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHBI COCTAB pPAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHM  PacCKpbhIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEaKIUi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peakIuu OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOI'0 PABHOBECHS
B 3aBUCHMOCTH OT BHeEIIHEro Bo3jaeiicTBus (npuniui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XUMUYECKHE TIPOIECCHI,

JCKaIME B OCHOBC IMPOMBIIJICHHOI'O ITOJIYUCHHA CCpHOfI KHCJIOTBI, aMMHaKa, a



Takke CPOPMUPOBAHHOCTH TPEICTABICHUNA 00 OOMMX HAYYHBIX MPUHIUINAX H
HKOJIOTMYECKUX MPOOJIEMAaX XUMUYECKOr0 MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTUS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHM ra3oB
pU XMMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOTO 3¢ (dekTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOoCy/Iol U J1abOpaTOpHBIM O0OpPYAOBAaHHMEM, a TaKXKe IMpaBwiia OOpamieHus ¢
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIUSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OITBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3jioKEeHHEe MEePOKCUIA BOAOPOJIa B MPUCYTCTBUM KaTaln3aTopa,
ONpEJENCHUE Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuu,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX PEaKIUil U (OPMyTUPOBATH BHIBOJALI HAa OCHOBE
ITHX PE3yJIbTaTOB;

c(hOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTrux);

chOpPMHPOBAHHOCT, ~ YMEHHMA  COONIIONAaTh  TpaBWia  DKOJIOTHYECKH
1e71eco00pa3HOTr0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX

COXpPAHEHMsSI CBOETO 3/I0POBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH



ONACHOCTh BO3JEHCTBHS HA )KMBBIE OPTAHU3MBI ONPEIEIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax CHocoObl YMEHBIICHHUS U
IIPENOTBPALICHUS UX BPEHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0BEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbS: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

UIe  cHemnbIX M caaboBUAALIMX OOy4arolMXCs: YMEHHE HCIOJIb30BaTh

penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon
No 11/ HaumeHoBaHue pa3iesioB U TeM Kounrpounr  IIpakru JuaexkTpoHHbIe (HU(pPOBbHIE)
IporpamMmmal Bcero HBbIE YyecKue 05pa30BaTeﬂbele peCypcChI
padoThI padoThI
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
https://resh.edu.ru/subject/29/10/
IIpeamer opraHu4eCKOil XUMHH. https://lesson.edu.ru/04/10
1.1 Teopus CTpOEHUST OPraHUUECKUX 3 0 0 https://onlinetestpad.com/ru/tests/chemistry/10
coenunenuii A. M. byrieposa class
Hroro mo pazueny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOABI — aJKAHbI 2 )
Hemnpe/ebHbie YIIeBoI0polb: https://resh.edu.ru/subject/29/10/
2.2 6 https://lesson.edu.ru/04/10
QJIKCHBI, AJTKATUCHBI, AJIKIHBI - .
https://onlinetestpad.com/ru/tests/chemistry/10
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 class
24 [IpupoiHBIE NICTOYHUKHT 3 1
YTJIEBOJIOPOJIOB M MIX TepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
31 Crinprel. Oeron 3 https://resh.edu.ru/subject/29/10/
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 https://lesson.edu.ru/04/10

CrnoxHble 3¢upbl

3.3 VYrneBoasl 3 1

https://onlinetestpad.com/ru/tests/chemistry/10
class




Hroro mo pazueny 13

Pa3znea 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/chemistry/10
class

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3

Hroro mo pazueny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/chemistry/10
class

5.1 [Tnactmaccer. Kayuyku. Boigokna 2

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 L




11 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB U TeM Konrpoas IIpakrn JyekTpoHHbIe (HU(PPOBBIEL)
n/n NMPOrpamMMbl Bcero  Hble yeckKue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenne atomoB. Ilepnoaudeckuii 3aK0H _ )
1.1 u [lepronnueckas cucTeMa XUMUYECKHUX 3 hitps://resh.edu.ru/subject/29/11/
smemerros 1T, 1. Merneneesa https.//less.on.edu.ru/O4/11 .
https://onlinetestpad.com/ru/tests/chemistry/11
Crtpoenue BeniectBa. MHOrooopasue
1.2 4 class
BEIIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meranbt https://resh.edu.ru/subject/29/11/
29 HeMeTambl 1 https://lesson.edu.ru/04/11
https://onlinetestpad.com/ru/tests/chemistry/11
53 CBs13b HEOPTAaHUYECKUX U OPTAHUYECKUX 5 class
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[TPO'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos Jara
T
Ne Tema ypoxa Kounrpoas  Ilpakruy miyaeH DJIeKTPOHHbIE HU(POBLIE
n/n Bcero HbIE ecKue st OﬁpaSOBaTe.]IbeIe PeCypcChl
padoThI padoThI
10a- ] .
. . https://resh.edu.ru/subject/29/10/
1 [Ipenmer opraHnveckoil XumMuH, eé 1 6.09
BO3HUKHOBCHHUE, PAa3BUTHEC U 3HAUCHUE 100-
7.09
5 Teopust cTpOoCHUSI OPraHMUSCKUX COCTMHEHHN A. 1 13- https://lesson.edu.ru/04/10
M. BytnepoBa, €€ OCHOBHbIE MOJIOXKEHUS 14.00.
IIpencraBaenue o KaaccuuKamum https://onlinetestpad.com/ru/tests/c
3 opranudeckux Bemiects. HomeHkmatypa 1 20-21.09 hemistry/10class
(cucTemaruveckasi) ¥ TPUBHAIbHbBIC HA3BaHUS ' https://lesson.edu.ru/04/10
OpPTaHUYECKUX BEIIECTB
4 Iz;‘x;HKaHI,I: COCTaB M CTPOCHHUE, TOMOJIOTHUESCKHIA 1 97-98.09 https://resh.edu.ru/subject/29/10/
https://onlinetestpad.com/ru/tests/c
5 MeraH 1 3TaH — MPOCTEHIIINE MPECTABUTEIN 1 4-510 hemistry/10class
aTKaHOB ' https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/c
. . hemistry/10class
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 11-12.10 https:/lesson.edu.ru/04/10
S THICH 1 IPOMIUICH — IhOCTERIIIE https://onlinetestpad.com/ru/tests/c
7 P P 1 18-19.10  hemistry/10class
MPEJICTABUTENN AIKCHOB
8 [Ipaktrueckas padota Ne 1. «Ilonyuenue 1 1 25-26.10

OTWJICHA U U3YYCHUC CT'0 CBOMCTB»




Anxanuensl. byraauen-1,3 u metunOyraaveH-

https://onlinetestpad.com/ru/tests/c

hemistry/10class

9 1,3. ITony4yeHre CHHTETHYECKOTO KaydayKa U 8-9.11 https://lesson.edu.ru/04/10
PE3UHBI
https://onlinetestpad.com/ru/tests/c
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, hemi |
10 TOMOJIOTUYECKHUM psAll. AUETUIICH — 15-16.11 emistry/10class
L ’ ' https://lesson.edu.ru/04/10
MPOCTEUIIHIA TIPEJICTABUTEIb AIKHHOB
11 BeruncneHus mo ypaBHEHUIO XUMHYECKOM 299311
peakiuu
https://onlinetestpad.com/ru/tests/c
' hemistry/10class
12 Apenbl: 6eH301 ¥ TOIyol. TOKCHYHOCTH apeHOB 29-30.11 https://lesson.edu.ru/04/10
T eHeTHYCCKAs CBS3h VIICEOLODOIOB https://onlinetestpad.com/ru/tests/c
13 YITICBOAOPONIOB, 6-7.12 hemistry/10class
MPUHAIISKANTNX K Pa3IMIHBIM K1accaM
IPHPOLHLE HCTOTHIKH VITeBOIODOLOE: https://onlinetestpad.com/ru/tests/c
14 1§ pI/I po HHHI?I ra3 v rnomn 1}{,;6 He(zll)Trs)IHﬂme fa:n)l 13-14.12 hemistry/10class
PHpo T ’ ' https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€ epepaboTKu
15 Kontponbnas paboTa mo pazaery 20-21.12
«YTIIeBOAOPOIBD
[TpupoHBIE HICTOYHUKH YTIEBOJOPOIOB: https://onlinetestpad.com/ru/tests/c
16 MIPUPOJIHBII Ta3 ¥ MOIYTHBIE HEQTSIHBIE Ta3bl, 27-28.12  hemistry/10class
He(PTh U IPOAYKTHI €€ epepaboTKU
https://onlinetestpad.com/ru/tests/c
17 [TpenenbHbIE OHOATOMHBIE CITUPTHI: METAHOI hemistry/10class
sTa”oia. BogopoaHas cBs3b https://lesson.edu.ru/04/10
) https://onlinetestpad.com/ru/tests/c
MHOT0aTOMHBIE CIUPTHI: TUIICHTINKOIb U -
18 hemistry/10class

TJIMIICPUH

https://lesson.edu.ru/04/10




@DeHOoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U

https://onlinetestpad.com/ru/tests/c

hemistry/10class

19 XMMHUYECKHE CBOMCTBA, IPUMEHECHUE https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/c
20 Anbaeruinl: GOpMaNIbICTH/ U AlleTATbICT U/, hemistry/10class
AueroH https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/c
OAHOOCHOBHBIC MpeieiibHbIC KAPOOHOBBIC hemistry/10class
21 )
KHCJIOTBI: MypaBbUHAS U YKCYCHasI https://lesson.edu.ru/04/10
29 [TpakTuueckas paborta Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIJIOTBI»
CreapiHoBas 1 ONeHHOBAs KHCIOTLL KAk https://onlinetestpad.com/ru/tests/c
23 P ’ hemistry/10class
MIPEJICTAaBUTEIIH BBICIIAX KapOOHOBBIX KHCIIOT
https://onlinetestpad.com/ru/tests/c
24 Mpbuia Kak cOJTM BBICHIMX KapOOHOBBIX KUCIIOT, hemistry/10class
UX MooIIee IeHCTBHE https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/c
o5 CrnosxHbie 3(Upbl Kak MPOU3BOIHBIE KAPOOHOBBIX hemistry/10class
KUCJIOT. ['MIpOTu3 CI0XKHBIX 3DUPOB https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/c
% JXKupsl: rupONN3, MPUMEHEHUE, ONOIOTHYEeCKas hemistry/10class
POJIb )KUPOB https://lesson.edu.ru/04/10
VYTaeBobl: COCTaB, Kiaaccu(uKausi. https://onlinetestpad.com/ru/tests/c
27 Baxxuneiimme npecTaBUTeNN: IIIIOK03a, hemistry/10class

(bpykTO3a, caxaposa

https://lesson.edu.ru/04/10




KanMaII " OEJJIK0JI03a KaK ITPUPOJHBIC

https://onlinetestpad.com/ru/tests/c

hemistry/10class

28 TOJMMEPHI 1 https://lesson.edu.ru/04/10
KonrpomnsHas pabora 1o pasaeny
29 «Kucnopojacoaepxaiiyue opraHuuecKme 1
COEIMHEHHA»
30 U — 1 https://resh.edu.ru/subject/29/10/
AMUHOKHCIIOTHI KaK aM(QOTEPHBIC OPTaHUYECKUE https://resh.edu.ru/subject/29/10/
31 COEIMHEHNS, NX OMOJIOTMYECKOE 3HAUCHHE. 1
IlenTuael
https://onlinetestpad.com/ru/tests/c
30 Benku kak npupoIHbIC BHICOKOMOJICKYJISIPHBIC 1 hemistry/10class
COEIMHEHHS https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/c
33 OCHOBHBIE TOHSATHS XUMHUU 1 hemistry/10class
BBICOKOMOJICKYJISIPHBIX COCTMHEHHIA https://lesson.edu.ru/04/10
OCHOBHBIE METO/IBI CHHTE3A https://resh.edu.ru/subject/29/10/
34 BBICOKOMOJIEKYIIIPHBIX COEHHEHHIA. 1
[TnacTMacchl, KayqyKHd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KoJjuuyecTBo yacos JlaTa
Ne Tema vDOKa K n 3veen DJIeKTpoHHbIe HU(pPOBbIE
n/m yp Bcero OHTPo PaKTH y o0pa3oBaTebHbIE PecypChl
JIbHbIE yecKue ust
padoThI padoThI
1 XUMHUYECKUH IeMEHT. ATOM. DJICKTPOHHAS 1 https://resh.edu.ru/subject/29/11/
KOH(HTypaIus aTOMOB
N https://onlinetestpad.com/ru/tests/
[Mepuomuyeckuii 3axoH u [leproauueckas .
chemistry/11class
2 CcHUCTEMa XMMUYECKUX AJIEMEHTOB /I I/E } 1 https://lesson.edu.ru/04/11
MemieneeBa, X CBsI3b C COBPEMEHHO# TEOpHUCH
CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB https://resh.edu.ru/subject/29/11/
XUMHYECKHMX 3JICMEHTOB U UX COCAMHEHHH 10
3 rpyIIaM u epuoiaM. 3HauCHHe 1
MEPUOTUIECKOTO 3aKOHA i CHCTEMBI
xuMHu4eckux aneMeHToB .M. Menneneesa B
pPa3BUTHH HAYKH
; https://resh.edu.ru/subject/29/11/
CrpoeHue BerecTBa. XMMUYECKas CBsI3b, €€ httos://| du.ru/04/11
o ps://1esson.edu.ru
4 BU/IbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM 1
cBsi3u. BomopoHast cBs3b
BaneHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTb. https://onlinetestpad.com/ru/tests/
5 Cremnenb okuciieHus. BerecTBa MOJIEKYIISIPHOTO 1 chemistry/11class
U HEMOJIEKYJIIPHOTO CTPOCHHMSI
[TousiTHe 0 TUCTIEPCHBIX chcTeMax. MICTHHHBIC U https://resh.edu.ru/subject/29/11/
6 KOJUTOMIHBIE pacTBOpBL. MaccoBas nomst 1 https://lesson.edu.ru/04/11
BEIIIECTBA B pacTBOpPE
Knaccudukarust 1 HOMEHKIIaTypa HeOpraHu- https://resh.edu.ru/subject/29/11/
7 yecKux coequHennii. ['eHeTnueckas cBA3b 1 https://lesson.edu.ru/04/11
HEOPraHMYECKUX BEIIECTB, PAa3IMYHBIX KIIACCOB
8 Knaccugukaiins XHMHYECKUX PeaKIui B 1 https://onlinetestpad.com/ru/tests/




HEOPraHUYECKON U OPraHU4eCKON XUMHHU.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IIPU
XUMHUYECKHUX PEAKIMIX

chemistry/11class

Cxkopoctb peakiui. OOpaTuMble peakiuu.

https://resh.edu.ru/subject/29/11/

9 https://lesson.edu.ru/04/11
XUMHUYECKOE PABHOBECHUE
[TpakTuueckas paborta Ne 1. «Bnusiaue
10 pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKIum»
DeKTpoIUTHYECKas Auccoranus. [lonsatue o https://resh.edu.ru/subject/29/11/
11 BOJI0pOoiHOM Tokazatene (pH) pacTBopa. https://lesson.edu.ru/04/11
Peakiiuu nonnoro oomena. ['maponm3
OpPraHUYeCKUX U HEOPTaHMUYECKUX BEIIECTB
OKUCIHUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH. https://resh.edu.ru/subject/29/11/
12 [ToHsiTHE 00 ANIEKTPOIIHM3€E PACIIIABOB U https://lesson.edu.ru/04/11
pacTBOPOB COJIEH
13 KontponbHas pabota 1o pasaeny
«TeopeTnyecKre OCHOBBI XMMHUMNY
Meraibl, ux nonoxxeHue B [lepuoauueckoit https://resh.edu.ru/subject/29/11/
14 CHUCTEME XUMHUYECKHX dteMeHToB [1. U. https://lesson.edu.ru/04/11
MeHieneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢pu3nyeckre CBOMCTBa METAIIIOB
CIUTaBbI METANTOB. DIeKTPOXHMUHECKH A https://resh.edu.ru/subject/29/11/
15 . : https://lesson.edu.ru/04/11
HAINPSHKCHUN METaJIJIOB
XVMHUYECKUE CBOWCTBA BAXKHEHUIIINX METAIOB https://resh.edu.ru/subject/29/11/
16 (HATPHIA, KaJTU#, KaJIbIMIA, MATHU, QTFOMHUHU ) https://lesson.edu.ru/04/11
U UX COSTUHECHUN
. https://onlinetestpad.com/ru/tests/
XUMHUYECKUE CBOMCTBA XpOMa, MEJTH U UX 3
17 chemistry/11class

COECTMHEHNN




XHUMHUYeCKre CBOMCTBA IHWHKa, XXCJI€3a U UX

https://onlinetestpad.com/ru/tests/

18 coenHHeHHi chemistry/11class
[TpakTrueckas padota Ne 2. "Pemenue
19 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
«MeTame»"
Hemeramsl, ux nosoxenue B [leproanueckoit https://resh.edu.ru/subject/29/11/
20 cHCTEeMe XUMHUECKuX aeMenToB J1. 1. https://lesson.edu.ru/04/11
MeHeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
®dusnuecKue CBOMCTBA HEMETAIIOB. https://resh.edu.ru/subject/29/11/
21 AJTIOTpOIINST HEMETAIJIOB (HA IpUMeEpe https://lesson.edu.ru/04/11
KHCITIOpO/1a, cephl, hocdopa u yriaepoaa)
XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX hitps: //resh.edu.ru/subjecti29/11/
22 . ’ https://lesson.edu.ru/04/11
COeMHEHHU I
Xumirgeckite croficTsa a30Ta, docodpa i HX https://resh.edu.ru/subject/29/11/
23 . ’ https://lesson.edu.ru/04/11
COCAUHEHMI
XUMHUYECKUE CBOMCTBA YIIIEpOaa, KPEMHUS U UX hitps: //resh.edu.ru/subjecti29/11/
24 . ’ https://lesson.edu.ru/04/11
COCUHEHU I
TTpHMeHeHHe BakHeH X HEMETAIOB 1 HX https://resh.edu.ru/subject/29/11/
25 . https://lesson.edu.ru/04/11
COEUHEHUI
O00011eHre 1 cCUCTEMAaTU3aLMS 3HAHUI 110 TEME https://onlinetestpad.com/ru/tests/
2% «Hemerambny. BLIqucneHm[ M0 YpaBHEHUSAM chemistry/11class
XUMHUYECKHX PEAKITMA U TEPMOXHUMHUCCKUE
pacy€Tsl
[IpakTtruueckas padota Ne 3. «Pemenune
27 AKCIIEPUMEHTATBHBIX 3314 TI0 TEME
"Hemeramnsr"»
28 KoHTtponbHast pabota o Temam «MeTaisly 1




«HemeTtamin)

HeopraHqu(:KHe U OPraHUuYC€CKNUE KUCIOTHI.

https://onlinetestpad.com/ru/tests/

29 Heoprannveckue u OpraHn4eCcKue OCHOBAHUS 1 chemistry/11class
AMdoTEepHBIC HEOPraHUYECKUE U OPraHUYECKUE https://onlinetestpad.com/ru/tests/
30 coenuHenus. ['eHeTHyeckas CBI3b 1 chemistry/11class
HEOPraHUYECKUX M OPraHMUYCCKHUX BEIIECTB
Poap xumMuu B 00ecIieueHnn SKOJI0THYECKOM, https://onlinetestpad.com/ru/tests/
31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1 chemistry/11class
PasBUTHH MEIUIIUHBI
[pencraBnenus 00 OOMIMX HAYYHBIX https://resh.edu.ru/subject/29/11/
32 HPUHIUATAX MPOMBIIIICHHOTO MOJyYeHHUS 1 https://lesson.edu.ru/04/11
BaKHEUIIINX BEIIIECTB
33 YelloBeK B MIDE BOLLCCTE 1 MATEDIANOR 1 https://resh.edu.ru/subject/29/11/
pe Betll p https://lesson.edu.ru/04/11
34 XUMIS H 3I0DOBLE 1eOBCKA 1 https://resh.edu.ru/subject/29/11/
Aop https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
1. Tabpuensan, OctpoymoB, CrankoB: Xumus. 10 knacc. ba3oBblit ypoBeHb.

VYuebnuk. ®I'OC, «IIpocsemienuey, 2023

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1. 'abpuensu O.C., OctpoymoB WU.I'. MeTonuueckoe nmocoOue AJjist yUUTeIs:
Hacronbnas kaura yuutens. Xumus. 10 kinace/ M.:lpoda,2006

2. Ps60B M. A. YueOHo-MeToan4eckuii kKomriekT. COOpHUK 3alaHuil U
ynpaxkHenuii o xumun Kk yueonuky O.C.I'abpuensina u ap. «xumus.10
kiace». -M.: [lpoda. U3narensctBo «Ik3amen»,2008 3. Cyposuesa. P. I1.
Tectsl mo xumuu. 10 kinacc: YuebHo-metoaudeckoe nocooue.- M.: Jipoda,
2000 4. Xomuenko WN.I'.. Pemenue 3anau no xumuu. 8-11 (pemenus,
MeTouKH, coBeThl). -M.: OO0 «3narenscto HOBAS BOJIHA».2005 -
JnnakTnueckui MaTepuain

5. T'abpuensa O.C., OctpoymoB WN.I'. Oprannueckasi Xumus B TeCTax, 3a/iauax,
ynpaxkHenusix. 10 ki. — M.: [Ipoda, 2005. 1

6. Kypun A.A.. 3aganus U ynpaxxHEHUs 10 XUMUH. J{UTaKTHYECKUE
Marepuaibl 1t yyamuxcs 10-11 kmaccos. -M.: [lkonpHas npecca,2005

7. Ky3nenoBa H.E., JIEBkun A.H.3agaunuk no xumuu Jjist yganuxcs 10
KJ1acca 00111e00pa3oBaTeNbHbIX yYupexaeHui: [IpopunbHbiii ypoBeHb. — M.
:Benrana-I"pad, 2007/

8. Tectsl mo xumun: 10-i1 ki1.: k yueonuky O.C.I'abpuensna u ap. «Xumus. 10
kinaccy / M.A.Psoos, P.B. JIuasko, E.}O.HeBckas. — M.: «DOx3amen», 2006. —
158 c.
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HUHTEPHET
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2. https://lesson.edu.ru/04/
3. https://onlinetestpad.com/ru/tests/chemistry/
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