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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1Mo XUMUM Ha YpPOBHE cpenHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3axkona ot 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoii ®Deneparmmy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSA (QelepatbHON 00pa30BaTeNbHOM MPOTpaMMBI CPETHETO OOIIEro
obpazoBanus (POIlI COO), npeacraBieHHbix B DepepadbHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yu€rom Konuenmuu npenogaBanus yd4eOHOTO MpeaMera « XUMUs» B 00pa3oBaTelbHbBIX
opranmzanusx Poccuiickoit ®Denepannu, peaqu3yroIIUX OCHOBHBIE 00Opa30oBaTeNbHBIE MNPOrpaMMbl, U
OCHOBHBIX T0JIOkeHuN «CTparerun pa3BuTus Bocnutanus B Poccuiickoit @enepannn Ha nepuon Ao 2025
roga» (Pacnopsukenue IIpaButensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIOB K pPa3pabOTKe NpOTrpamMMbl O XUMHUH, K ONPEACICHHUI0 OOIIeH CTpaTernu
oOyueHus, BOCIUTAHUS U Pa3BUTH, 00ydarolUXcsl cpeAcTBaMu yueOHoro npeamera «Xumus» g 10-11
KJIacCcOB Ha 0a30BOM ypOBHE COCTaBWJM  KOHIeNTyaibHble monoxenus @OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJied, CoJepXkaHMsl, pe3yabTaToB o0OydeHus U TpeOOBaHMM K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHME, TMOJTYy4aeMO€ BBIITYCKHUKAMHU 0O0Ie00pa3oBaTeIbHON OpraHu3aluu,
SBIISICTCSI HEOTHEMJIEMOW YacThiO MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIIAM ITAllOM peaTn3alny Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, TWPUCYIIUX IIEIOCTHOW CHCTEME
XAMUYECKOTO O0pa3oBaHMs. OTH IEHHOCTH KacaloTCs ITO3HAHHUS 3aKOHOB MPHPOJBI, (OpMUPOBAHHS
MHUPOBO33PECHUST U OOMIeH KyJbTYphl YEIOBEKa, a TaKKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOpOBBIO M NIPHPOTHON cpese. Peamu3yercss XumMudeckoe o0pazoBaHHe 00yJaroIuXxcsi Ha YpOBHE
cpemHero odmiero oOpa3oBaHUsI CPENCTBAMHU y4eOHOTO mpenMmeTa «XHMHS», COACpKaHUE M MOCTPOCHHE
KOTOPOIO OIpeJesieHbl B MPOrpaMMe MO XMMHUU C Y4ETOM CHEHU(PUKM HAayKH XUMHH, €€ 3HAYCHHs B
MO3HAHUU TPUPOJBI U B MATEPUAIbHOM KU3HU OOILIECTBA, a TAKXKe C y4ETOM OOIIMX Leslel U MPUHIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpeiHero oomiero oOpasoBanusi B Poccuiickoii
denepanuu.

XUMHUSL Kak »DJEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HUIpaeT oco0yl pojib B COBPEMEHHOM
IUBWIM3AIIMK, B CO3JaHUW HOBOW 0a3bl MaTepHalbHOW KylnbTyphl. OHa BHOCHT CBOW BKJIaa B
(GbopMUpOBaHHE PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHUSA, B CO3/JaHUE IEJIOCTHOIO IIpEJCTaBIeHUs 00
OKpYXKaloIlleM MHUpe KaKk O €IUHCTBE IPHUPOJBl U YEIOBEKa, KOTopoe (GopMUpPYETCs B XUMHHM Ha OCHOBE
IIOHMMaHUs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MHpA, OCO3HAHMS B3aUMOCBSA3M MEXKIY CTPOECHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aumMoJelcTBYs ¢ JPYTMMH €CTECTBEHHBIMHM HayKaMM, XMMHS CTajla HEOThEMJIEMON YaCThIO
MHUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEHIHOIO TPyAa M JKM3HM KaXJOTO wieHa oOliecTBa.
CoBpeMeHHas XUMUS KaKk HayKa CO3UaTellbHasi, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBJieHa Ha pelleHHe
rJ100aJIbHBIX MPOOJEeM YCTOWYMBOIO Pa3BUTHUS YENOBEUECTBA — CHIPbEBOM, SHEPreTHYECKOH, MMIIEBOH,
9KOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbl 3/I0POBbSL.

B cootBercTBHM ¢ OOLIMMHU LENSIMU M HPUHLMIIAMHU CPEJHEro oOuiero oOpa3oBaHMs COJEpKaHHE
npeamera «Xumus» (10—11 xmaccel, 6a30BbIi YpOBEHb U3Yy4EHUSI) OPUEHTUPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKyIBbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOAUMYIO MM JUIs BBIPAaOOTKHM MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B KH3Hb COLUYMA, MPOJODKEHHMS OO0pa3oBaHMs B pa3IMYHbBIX
001acTsAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTraBisiomuMu npeaMeTa «XUMus» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHA» U
«OO0mas 1 HeopraHUYecKas XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUSI KOTOPBIX SIBJISIOTCSI OCHOBBI
6a30B0OIl HayKu: cucTeMa 3HaHUM [0 HEOPraHMYECKOW XUMHHM (C BKIIOYEHHUEM 3HaHUH K3 00Iel XUMUK) U
opranndeckoil xumun. @opMupoBaHUe JAaHHON CHUCTEMbI 3HAHWH MPHU U3YyYEHUU NpeaMeTa oOecredrBaeT
BO3MO’KHOCTh PACCMOTPEHHUSI BCETO MHOTO00Opa3usl BEIIECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPHi
XUMUH.



CtpykTypa coaepkaHusi KypcoB — «OpraHuueckas xumus» 1 «OO0Imas ¥ HeopraHuveckass XuMUsD
copMHUpOBaHa B IPOrpaMMe 10 XUMUHM Ha OCHOBE CUCTEMHOT0O MOJX0/a K U3yYeHHUI0 Y4eOHOrO MaTepHaa
u 00yclOBJIeHA HCTOPUYECKH OOOCHOBAHHBIM PpA3BUTHMEM 3HAHUHM Ha OINPENEIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHMYecKOi XMMHH BELIECTBA PAcCMATPUBAIOTCS Ha YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHHUS OPraHUYECKUX COEIUHEHM, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKMX U 3JIEKTPOHHBIX
MPEJCTAaBICHUI O CTpPOEHUH BelecTB. CBeeHUs 00 M3yyaeMbIX B Kypce BEIIEeCTBAX JAIOTCS B Pa3BUTHH —
OT YIJIEBOJOPOJOB A0 CJIOXHBIX OMOJOIMYECKHM aKTHBHBIX COE€IUHEHMI. B Kypce opranmdeckoil Xumuu
MOJy4aroT pa3BUTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs IEpPBOHAYAIBLHbBIC
MPEJCTABICHUS O XUMHUYECKOH CBSI3H, KJIACCH(DMKAIIMOHHBIX NMPU3HAKAX BEHIECTB, 3aBUCHMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS, 0 XUMUYECKOMN peakLuu.

[Tor HOBBIM YTJIOM 3peHUs B IpeaMeTe «XUMHUsD» 0a30BOTO YPOBHS pacCMAaTPHBAETCS M3Y4EHHBIN Ha
YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS TEOPETUUECKHII Marepuan U (HaKTOJOTHYECKUE CBEACHUS O
BEILIECTBAX M XMMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas m HeopraHuyeckask XUMHUsD)
oOyyarouuMcsi TPEJOCTaBIsAETCS BO3MOXHOCTh OCO3HAaTh 3HAa4eHHE NEPUOJAMYECKOT0 3aKoHa ¢
OOLIETEOPETUUECKUX M METOAO0JOTMUYECKUX MO3ULMH, IIIy0Ke MOHATh UCTOPUYECKOE M3MEHEeHUe (PyHKIUi
3TOTO 3aKOHA — OT 000O0IIaroIIel 10 00BACHAIONIEH 1 TPOTHO3UPYIOILIEH.

Enunnas cucrtemMa 3HaHMH O BaXKHEWINIMX BEUIECTBaX, WX COCTAaBE, CTPOEHHUH, CBOMCTBaX WU
MPUMEHEHUH, a TaKkKe O XHMHUYECKUX peaKUHsX, HUX CYI[HOCTH M 3aKOHOMEPHOCTSIX TPOTEKAHUS
nonoyHsAeTrcs B Kypcax 10 u 11 kmaccoB 3meMeHTaMM COAEpPKaHUsl, UMEIOIIUMH KYJIbTYPOJOTHUYECKHA H
MPUKIIAIHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IOHUMAHUIO B3aMOCBS3M XUMUU C JPYTUMU HAyKaMH,
packpbIBalOT €€ poJib B TO3HABATEIBHOM M MPAKTHMUECKON JAESITEeIbHOCTH YeNOBeKa, CIIOCOOCTBYIOT
BOCITUTAHHUIO YBAXXEHHUS K MPOLECCY TBOPUECTBA B O0JIACTU TEOPUH M MPAKTUUYECKUX MPHIIOKEHUN XUMHUU,
IIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MIPOOJIeMax, CBA3aHHbBIX
C XUMUEH, KPUTUYECKN OCMBICIMBAaTh MHPOPMALUIO U NMPUMEHATh €€ IJIs MOMOJHEHUs 3HAaHUH, pelIeHUs
MHTEJUIEKTYaJbHBIX U SKCIEPUMEHTAIBHBIX HMCCIEN0OBATENbCKUX 3a7ad. B menom coaepxanue ydeOHOTo
npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4EHHUS OPHEHTHPOBAaHO Ha (OPMUPOBAaHUE y OO0YdaroLIUXCs
MHUPOBO33PEHYECKON OCHOBBI JJIsi NOHUMaHMs (PUIOCOPCKUX MIEH, TaKUX Kak: MaTepHalbHOE €AUHCTBO
HEOPraHN4eCcKOro M OPraHn4eckoro Mupa, 00ycaoBIEHHOCTb CBOWCTB BELIECTB UX COCTABOM U CTPOCHHUEM,
II0O3HABAEMOCTb IIPUPOJHBIX SBJICHUN IyTEM JKCIEPUMEHTAa M PELICHUS NPOTUBOPEUMN MEXIY HOBBIMHU
bakTaMM M TEOPETUYECKUMH MPENOCHUIKAMHM, OCO3HAHUE DPOJIM XHUMHMHU B PEHIEHUU HKOJOTMUECKUX
npobiem, a TaKke npolieM cOepekeHHs FHEPTETUUECKUX PECYPCOB, ChIPbS, CO3AaHUS HOBBIX TEXHOJIOTUH U
MaTepHaJIOB.

B nnane pemeHus 3azad4 BOCHMTAHUS, Pa3BUTHS M COLMAIM3ALMU OOy4arolMXCS IPHUHATHIE
IIPOrpaMMOM IO XMMUH NOJIXObI K ONPENEICHUIO COAEPKAHUA U IIOCTPOEHUS NIPEAMETA IIPEyCMaTPUBAIOT
(dbopMupoBaHHE YHUBEPCAIbHBIX y4eOHBIX JEHCTBUHA, UMEIOIUX 0a30BO€ 3HAUEHHE Ul PA3JIMYHBIX BUI0OB
NeATeNbHOCTH: pelleHus] MpoOsieM, MOUCKa, aHalu3a M 00paboTKH MH(POpPMALUHU, HEOOXOAUMBIX JUIS
IPUOOPETEHUS OIbITAa NPAKTUYECKON U MCCIIe0BATEIbCKON NESITEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
IIO3HAHUU XUMUHU.

B npaxTuke npenojaBaHus XMMHMM Kak Ha YpOBHE OCHOBHOTO 00I11ero oOpa3oBaHus, Tak U Ha ypOBHE
cpeaHero oOiiero oOpa3oBaHHUs, NMPHU ONPEAEICHUU COAEPKATENbHON XapaKTEPUCTHKHU Lieled U3ydeHus
IpeaMeTa HalpaBlIeHHEM MEePBOCTENEHHON 3HAUMMOCTH TPAJUIMOHHO NMpHU3HAETCS (POPMUPOBAHHE OCHOB
XMMUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKOM eATeTbHOCTH YeIOBeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METONMYECKOM TOYKM 3PEHUS TAKOW MOAXOXI K
OTIPEECIICHUIO LIEJIEH N3YUEHUS IIPEIMETA SIBJISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHMs IJIABHBIMU IEJSIMH HM3Y4eHHUs NpeaMera «XHMHsS» Ha 0a30BOM
ypoBae (10 —11 ki1.) sBisitOTCS:

e (opMUpOBaHHE CHUCTEMbl XMMHMUYECKMX 3HAHMM KaK Ba)KHEHIIEH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KJIIOUEBbIE MOHATHS, PyHIaMEHTAIbHbIE 3aKOHbI
U TEOPUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOEGHHME M IOHMMAHHUE CYIIHOCTU JOCTYIHBIX



0000IIeHNT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPHEH WX pa3BUTHA W
CTaHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUIECKHIX
peakiuii, HEOOXOAMMBIX JUIsl TPUOOPETCHUS YMEHHH OPHEHTHUPOBATHCS B MHPE BEHIECTB H
XUMHYECKUX SIBJICHH, UMEIOIINX MECTO B IPHUPOJIE, B MPAKTUYCCKON U IOBCETHEBHON JKU3HH,

® Dpa3BUTHE YMEHHH M CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaOMIONEHHEM U OOBSCHEHHEM
XUMHUYECKOTO HKCIIEPHUMEHTA, COOTIOICHIEM MTPaBUII O€301acHOTO OOpPAIIeHHUs C BEIIECTBAMHU.

Hapsiny ¢ aTuM, conepikarenbHas XapaKTepUCTHKA LeJIel M 3a/1a4 U3y4eHUs IpeMeTa B IporpamMme
M0 XMMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUU C HOBBIMH IPHUOPHUTETAMH B CHCTEME CPEIIHETO
obmiero oOpazoBanust. CeromHsi B MPEMOJAaBAaHUM XUMHUHU B OOJIBIIEH CTENEHU OTHAETCS MPEANOYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJEpKaHus OOydeHHWs, OpPUEHTHUPOBAHHOW HA TOJATOTOBKY BBITYCKHHKA
o0mieo0pa3oBaTeIbHOM  OpraHM3allvM, BIIAJCIONIET0O HE HabOpoM 3HAaHUM, a (YHKUHOHAJIBHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMCHHSIMH AKTHBHOTO TOJIy4EHHUS 3HAHWW W TIPUMEHEHUS WX B
peATbHOM JKU3HM TS PEIICHUS TPAKTHICCKHUX 3a/1a4.

B cBs13u ¢ 3THM IpU M3yYCHHUH TIpeaMeTa «XUMUS» JOMHHHPYIONEe 3HAYCHHE MPUOOPETAOT TaKHe
[EJIN ¥ 33/1a9H, KaK:

amanTanus OOYydJaloUmIMXCsl K YCIOBUSM JTHHAMHUYHO DPAa3BHBAIOIIErOCs MHpa, (HOpMHpOBaHKE
WHTEIUIEKTYaJbHO  Pa3BHTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa30BaHWIO,  COTPYAHUYECTBY,
CaMOCTOSITSIIEBHOMY TIPHHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KHU3HECHHBIX CHTYAIIUSX, CBSI3aHHBIX C
BEIECTBAMU M UX PUMEHEHHUEM;

dbopmupoBaHre y OOYYArONIUXCS KITIOYEBBIX HABBHIKOB (KJIFOUEBBIX KOMIIETCHIIMM), WMEIOIINX
YHHBEpCAIbHOE 3HAYCHWE TSI Pa3IMYHBIX BUIOB JEATEIFHOCTH: PEHICHUsS MpoOJieM, TOMCKA, aHallu3a U
00paboTkn wHpOpMAIHKH, HEOOXOMUMBIX JUIsi MPUOOPETEHUsI OMBITA JCATEIBHOCTH, KOTOpas 3aHUMaeT
BAXKHOE MECTO B TO3HAHMM XHMHH, a TaKXKe JUIsl OLEHKH C MO3UIUN 3KOJOTHYecKoi O0e30MacHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPTaHM3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATENbHBIX MHTEPECOB, WHTEIUIEKTYAIbHBIX W  TBOPYECKHMX CIIOCOOHOCTEM
oOyyaronuxcs: COCOOHOCTH CaMOCTOSITENIFHO MPUOOpeTaTh HOBbIE 3HAHUS MO XUMHH B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSIMU, MCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU I TIOUCKA U
aHaJIM3a yueOHOM U HAyYHO-MOMYIISIPHON MH(GOPMAIIMN XUMUYECKOTO COJIEP KAHMUS;

dbopMupoBaHME U pa3BUTHE Y OOYYarOMIMXCS AacCOLMATUBHOTO U JIOTUYECKOTO MBIIIICHHUS,
HaOI0ATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbleé OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH, MPHU
IUIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJarolmuxcs yOeXJEHHOCTH B TyMAaHUCTHYECKOW HAIPAaBICHHOCTH XUMUH, €€
BOKHOM pONU B PEHICHHH TIJIO0ANBHBIX MPOOJIEM pPalMOHAIBHOTO MPUPOJIOTIONH30BAHUS, MOTOIHEHUS
SHEPreTHUECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TaKyKe MPUOOPETEHHUs OMbITa UCIOIH30BAHUS MOTYyYEHHBIX
3HAHWUN U1 IPUHSATHS TPAMOTHBIX PEIICHUI B CUTYaIUSIX, CBSI3aHHBIX C XMMHUYECKUMU SIBIICHUSMHU.

B yuebHoM miaHe cpemnero oOmiero oOpazoBaHusi mpeaMeT «XuMus» 0a30BOro ypoBHS BXOIUT B
COCTaB MpeaIMeTHOM 00macTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHDY.

OO1ee yucinO 4YacoB, OTBEAEHHBIX UISI M3YYEHHUS XMMHUH, HA 0a30BOM YpPOBHE CpEIHEro OOIIero
obpa3zoBanus, coctaBisietr 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kmacce — 34 gaca (1 yac B
HEJIEIIO).



COJEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeaneCRne OCHOBbI OpFaHI/I‘IGCKOﬁ XHUMHH
Hpe;[MeT OpFaHquCKOﬁ XUMUH:. €€ BO3HUKHOBCHHEC, PAa3BUTUC W 3HAYCHUC B ITOJIYYCHHH HOBBIX

BEIIECTB M MaTepuasoB. Teopus CTpoeHHUs opraHumyeckux coeauHeHuid A. M. ByriepoBa, €€ OCHOBHbIE
nosioxkeHust. CTpykTrypHble (POpMyJIbl OpraHM4ecKux BemecTB. ['oMonorus, nsomepus. XuMudeckasi CBs3b B
OPraHUYECKUX COECIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccuuKanuM OpraHUYeckux BemiecTB. HoMeHknaTypa OpraHuyecKux
COEIMHEHUIN (CcUCTeMaThyecKas) W TpUBHUAJIbHbIE Ha3BaHUS BAXKHEWIIMX MPEICTaBUTENEH KJIacCoB
OPraHWYECKHUX BELIECTB.

OKCnepuMeHmanbHovle Memoobl U3VYeHUs 8eulecms U ux npespaujeruli: 03HaKOMIICHHEe ¢ 00pa3Lnamu
OpPraHMYECKUX BELIECTB U MaTe€pHallaMHM HA MUX OCHOBE, MOJECIMPOBAHNE MOJIEKYJ OPraHUYECKHUX BELIECTB,
HaOJI0JIeHNEe U ONUCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPALLEHUI0 OPraHMYECKUX BEIIECTB IPHU
HarpeBaHuu (TUTaBJICHHUE, 0OYTJIMBAHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKAN psiAi. MeTaH M 3TaH — MPOCTEHIINE MPEACTaBUTEIN
aJIKaHOB: (PM3MYECKUE U XUMUYECKHE CBOICTBA (peaklUy 3aMeIIeHNs U TOPEHMsI), HaX0XKACHHUE B MIPUPOJIE,
MTOJTy4EHUE U IPUMEHEHUE.

AJNKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psA. OTWIEH W NPONWIEH — MPOCTEHIINe

MPEACTaBUTENN  aJKEHOB: (U3MYECKHE W  XUMUYECKHE CBOMCTBA  (peakiuu  TUIPUPOBAHMUS,
raJIOTeHUPOBAHUS, TUIPATAIINH, OKUCJICHHS U TIOJTUMEPHU3AIINH ), TIOJIyUeHUE U IPUMECHECHHE.

Anxamuensl: Oyraauen-1,3 m mermnOyramueH-1,3: cTpoeHHE, BaKHEHIIME XMMHYECKHE CBOMCTBA
(peakrus monuMepu3aiuu). [loydeHne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUs, TOMOJIOTUYECKHH pPsAJ. ANECTWICH — NpPOCTEHIINI
MPEACTaBUTENh AIKUHOB: COCTaB, CTPOCHUE, (PH3NIECKUE U XUMHUYECKUE CBOMCTBA (PEaKIIMK TUIPUPOBAHMUSI,
raJIOreHUPOBAHUS, TUIPATAIINH, TOPSHHMSI ), TTOTYICHUE U TIPUMEHEHHE.

Apensl. benson: cocraB, ctpoenue, GU3NIECKUE U XUMHYECKHE CBOMCTBA (PEaKIMK rajJoreHUPOBAHUS
W HUTPOBAHUs), TOJy4E€HHE WU TMPUMEHEHHE. Tosayon. cocmas, cmpoenue, huzuueckue U Xumuiecxue
ceolicmea (peakyuu 2aioeeHUpoOBanUs U HUMPOBAHUS), NONyYeHUue u npumereHue. TOKCHUYHOCTh apeHOB.
['enernyeckas cBsi3b MEXKY YIJI€BOIOPOAAMH, IPUHAJICKAITUMH K Pa3JIMYHBIM KJIaccaM.

[IpupoaHbIe UICTOYHUKH YTIIeBOIOPOa0B. [Ipupoanblii Ta3 u nomyTHbie HeTsIHBIC ra3el. HedTh 1 e
npoucxoxacHue. CrocoObl mepepaboTku HeTH: TEeperoHka, KPEeKUHT (TePMUYCCKUN, KATATUTHYCCKHI),
nuponu3. [Iponykrel mepepaboTku HedTH, WX MPUMEHEHHE B MPOMBINIJICHHOCTH W B ObITy. KameHHbII
yroJib U IPOJYKTHI €T0 MepepadOTKH.

DKcnepumenmaibHvle Menmoobl U3VYeHUs euecms U ux npespaujeruli. 03HaKOMJICHUE ¢ oOpa3iaMu
iacTMacc, Kay4yykoB H pe3uHbl, koutekiuu «Hedts» u  «Yromb», MOAETUPOBAHHWE MOJIEKYI
YII€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEACHUE MPAKMUYECKOU padomsl. NOITYYCHHE STUIEHA U
H3yYEHHUE €r0 CBOMCTB.

Pacuémuuie 3a0auu.

Boruncnenuss mo ypaBHEHHIO XMMHMYECKOW peakuuu (Macchl, oO0bEMa, KOJIMYECTBa HCXOJHOTO
BEI[ECTBA WJIM TPOAYKTa PEaKIMU IO H3BECTHHIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HMCXOJHBIX
BEILIECTB WJIA MTPOJIYKTOB PEAKIINH).

Kuciaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenpHBIe OJHOATOMHBIE CIUPTHI. METaHON W ATAHON: CTPOCHHE, (QU3UYECKUE U XUMHUYECKHE
CBOMCTBA (pEaKLMK C aKTUBHBIMU METaJUIaMH, TaJIOT€HOBOJIOPOIaMH, TOPEHHE), TpUMeHeHue. Bogopoanbie
CBSI3U MEXIY MOJIEKYJaMU CIUPTOB. JleficTBME MeTaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBEKa.




MHOroaToMHBI€ CHUPTHL. OTWICHTJIMKOJIb W TJMLEPUH: CTPOCHHE, (PU3NYECKUE MU XHUMHUYECKHE
CBOMCTBa (B3aMMOJEICTBUE CO ILEJIOYHBIMU METAJUIAMM, KAayeCTBEHHas peaklds Ha MHOIOATOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M 4esioBeka. [IpruMeHnenue riaumepruHa U 3TUIEHIIMKOJIS.

@DeHoN: CTPOCHHE MOJICKYNBI, (U3MYECKMEe W XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHOoIa.
[Tpumenenue deHomna.

Anpaerunbl U kemownvl. DOpMaNbAETHI, aleTATBACTHA: CTPOCHHE, (U3NYECKHEe U XUMHUYECKHE
CBOMCTBa (peaKuy OKUCICHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEaKIUH ), [I0JIyY€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TIpeeNbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAasi KUCIIOTHI: CTPOCHHE,
¢u3nveckue W XMMHUYECKHE CBOWCTBa (CBOICTBA, oOIIME I Kiacca KHUCIOT, peakius 3Tepu]UKaIum),
noJyrydeHue u npumenenue. CTeapuHOBast U OJICMHOBAsI KUCIIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX
KHUCIOT. Mblla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, MX MOIOILIEE AEHCTBUE.

CnosxHple >QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. I'maponn3 cioxHbX 3¢upoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornyeckas posib )KUPOB.

VYrineBoapl: cocTaB, KilacCHU(UKAIMSA YIIIeBOJOB (MOHO-, TU- W MoOJucaxapuibl). [Joko3a —
MPOCTENIINI MOHOCAaxXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHE U XUMHYECKHE CBOMCTBa
(B3ammonieiictBre ¢ ruapokcuaoM Meau(ll), okucieHme amMMuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOXKEHHE TIJIIOKO3bl), HaX0XJE€HUE B NPHUpOJIE, NpPUMEHEHHUe, OuoJiornyeckas podb.
®ortocunTe3. PpyKkTO3a KaK U30MEP TITHOKO3HI.

Kpaxman u nemironosa kak npupojHbie nojuMepbl. CTpoeHHe Kpaxmaia U eJuToo3bl. usndeckue
1 XUMHUYECKHE CBOMCTBA Kpaxmasia (TUAPOJIN3, KaUeCTBEHHAs PEaKIHs C HOI0M).

IDKcnepumenmanvHble Memoovl U3YYeHUs 8eulecms U ux npespauienuti: popeieHue, HaOIoAeHne u
OTIMCaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIC PEAKIIUN OTHOATOMHBIX CITHPTOB
(oxucnenue staHona okcuaoM wMeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCWUCTBHE TJMIIEPUHA C
ruapokcugaoM wmemu(ll)), ampnerunoB (OKUCICHHE aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcuaoMm Mmeau(ll), B3ammonelicTBue Kpaxmaia € HOJOM), TPOBEICHUE HPAKMUYECKOU padomul.
CBOICTBa pacTBOpPa YKCYCHOU KHUCIIOTHI.

Pacuémmnule 3adauu.

Bbrurcnenuss 1o ypaBHCHHIO XHMHYECKOW peaknuu (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO
BEIIECTBA WJIM NPOAYKTa PEaKIMU [0 H3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WJIA IIPOJAYKTOB PEAKIIHH ).

A30TCOIepIKaIe OPraHUnIECKUE COCAMHCHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIC OpraHMYecKue coenHeHns. Dru3nueckne U XMMHUYECKUE CBOMCTBA
aAMUHOKHCIIOT (Ha IpUMepe IIHIKHA). Bruojorniyeckoe 3HaueHre aMUHOKUCIIOT. [TenTumbl.

benku kak mpUpOIHBIC BHICOKOMOJICKYJSIPHBIC COeAMHEHUs. l[lepBUYHAs, BTOpUYHAS U TPETUYHAS
CTpyKTypa OeiKoB. XMMHYECKUE CBOMCTBA OCIKOB: THUIPOJIU3, JICHATYpallysi, KaYeCTBEHHbIC PEaKIUU Ha
Oenku.

DKcnepumMenmaibible Memoobl USYYEHUSA Geuecmse U ux npesepauwjenull. HaOIIOAeHNe W OIUCAHHE
JIEMOHCTPAIIMOHHBIX OTIBITOB: ICHATYpAIlKsl OCJIKOB ITPH HArPEBAHUH, IBETHBIC PEAKITH OCITKOB.

BbicokoMosiekyIsipHbIE COeTMHEHHS

OcCHOBHBIE TMOHSATHS XUMHUHU BBICOKOMOJEKYISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3B€HO, CTEMeHb MOJMMEpH3alK, CpedHssi MoyeKkynspHas Macca. OCHOBHBIE METOIbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH — MOTMMEPHU3aIUs U MOJTUKOH ICHCAITHS.

ODKcnepumenmanbHvle Memoovl U3y4eHUs 8euiecms U ux npespawjeHutl: 03HakoMJeHne ¢ oOpa3iamu

NPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAY1YKOB.

MexnpeaMmerHbie CBA3H.

Peanuzanus MeXNpeaIMETHBIX CBSI3€d IpUM M3Yy4EHUMM oOpraHuueckod xumMuu B 10  kjacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHNE Kak OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk W TMOHSITHH,
SIBJISIFOLUXCS. CACTEMHBIMU JJIsL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOmu1re ecTeCTBEHHO-HAYYHBIC MMOHATHS: SBJICHUE, HAYYHBIH (DaKT, THUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CHHTE3, KIacCU(pHUKAIHS, IEPUOTUIHOCTD, HAOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE.

dwusmKa: MaTepus, SHEPTrus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, YHEPTeTHUECKUI YpOBEHb, BEIIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHUE BELIECTBA, (PU3MUECKHE BETMUMHBI M €JMHULIBI UX U3MEPEHUSI.

Bbuonorus: xinerka, opranusm, 6uocgepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJIOTHYECKU
aKTHBHBIC BelecTBa (OEIKH, YrIIeBOAbI, XKHUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus:: mNHUINEBBIE TPOIYKTHI, OCHOBBI PAIMOHAIGHOTO THTAaHUS, MOIOIINE CpE/ICTBA,
JIEKapCTBEHHBIE H KOCMETUYECKUE TIpenapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIIACC
OBLIAA N HEOPTAHUYECKAS XUMMUSA

TeopeTrudeckne 0CHOBbI XUMHHU

XUMHYECKUN dMeMeHT. AToM. Sapo aroma, WM30TOTBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTUUYECKUe
YPOBHH, MOJIYPOBHH. ATOMHBIE OpOHTaNH, S-, P-, d- 2meMeHThl. OCOOCHHOCTH pachpeieeH sl HICKTPOHOB
10 OpOUTANISIM B aTOMax AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHAS KOHPUTypausi aTOMOB.

[lepnoanueckuit 3axkoH u Ilepumonnueckas cucrema xumudeckux sneMeHToB . M. Menneneesa.
CBs3p nepuoanueckoro 3akoHa u [lepuoanueckoii cucreMbl XuMu4eckux nemeHToB 1. M. MenneneeBa c
COBPEMEHHOU TeopHeil CTpoeHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEIIECTB IO TpyINaM M MepuojaM. 3HAYeHHE MEePUOIUYECKOrO
3aKOHA B Pa3BUTUHU HAYKH.

Crtpoenue BemiecTBa. XUMHYECKass CBs3b. BUABl XUMHUECKOW CBS3U (KOBAJICHTHAs HETOJSPHAS U
MoJIsIpHasi, HMOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM XUMHYECKOW CBA3H
(oOMEHHBIW M JTOHOPHO-aKIENTOPHBIN). Bomopoanas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPHUIIATEIHHOCTD.
Crenenb okucinenus. IOHbI: KATHOHBI U AHWOHBI.

BemecTBa MOJIEKYASIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH TOCTOSIHCTBA COCTaBa BEIECTBA.
THuIbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUTMYECKON PEIIETKH.

[TonsiTre o qucnepcHbIX cuctemMax. MICTHHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBast 107151 BElllecTBa B
pacTBope.

Knaccudukanuss Heopranuyeckux coenuHeHuidl. HomeHknaTypa HEOpPraHMYEeCKHMX BEIIECTB.
I'enetnyeckas cBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAUICKAIINX K PA3IMYHBIM KJIaccaM.

Xumunyeckas peakuus. Knaccuduxanuss XMMHUYECKHX peakluidl B HEOPraHUYECKON W OpraHUYecKoi
XUMHH. 3aKOH COXPaHEHUSI MaCChl BEIIECTB, 3aKOH COXPaHEHHs U MPEBPAICHUS SJHEPTUH MTPU XUMHUUYECKUX
peaKIusx.

CkopocTth peakuuu, e€ 3aBUCHUMOCTb OT Pa3UyHbIX (akTopoB. OOpatumble peakiuu. XUMUYECKOe
paBHOBecHe. DaKTOPbI, BIUAIONIME HA COCTOsIHUE XuMudeckoro paBHoBecus. [Ipunimn Jle [larense.

DOnexTponuTHueckas auccoruanus. CunpHble U cialOble 31eKTpoauTsl. Cpena BOJHBIX PaCTBOPOB
BEIIECTB: KUCJasl, HEeUTpaabHas, EI0YHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKcnepumenmanbHvle Memoovl U3V4eHUs euecms U ux npespaujeHuti: JeMOHCTpaIus TaOIuI
«Ilepuognueckass cucremMa xumuueckux snemeHtoB J[. WM. MenaeneeBa», wuszyueHue Mojenei
KPUCTAIIMYECKUX PEHIETOK, HaOMIOJeHHE W ONHCAHHWE IEMOHCTPALMOHHBIX M JaOOPaTOPHBIX OIBITOB
(pasnmoskeHue MmepoKcHa BOJAOPO/ia B MPUCYTCTBUU KaTaau3aTopa, onpeaelieHue Cpeibl paCTBOPOB BEIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO HHIMKATOPa, PEaKlMd HOHHOTO OOMEHA), NPOBEJCHUE HPAKMUUECKOU
padomol «BnusiHEE pa3aUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUI.

Pacuémmnvle 3a0auu.

Pacuérel o ypaBHEHHMSIM XMMUYECKUX PEAKIUNA, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI, PaCUETHI C
WCIIOJIb30BAHUEM MOHATHS «MACCOBAs JI0JIsI BEIIECTBAY.




Heoprannueckass xumus

Hemeramnsl. Ilosnoxenue nHemerainoB B Ilepuoauueckoil cucreMe XMUMHYECKUX ieMeHTOB /J[. H.
MengeneeBa U OCOOEHHOCTH CTpOCHHs aToMoOB. Du3nWYecKHe CBOWCTBA HEMETAUIOB. AJIOTPOIHS
HEMETaJIOB (Ha IpUMEpe KUCIOPoa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOWCTBA BAKHEUIIMX HEMETaUIOB (TaJIOTEHOB, Cepbl, a30Ta, (ocdopa, yriepona u
KpEMHHUS) U UX COEAMHEHNH (OKCHUIOB, KUCIOPOACOAEPKAILINUX KUCIOT, BOJOPOIHBIX COETUHEHNUH).

[IpuMeHeHNe BaXKHENIIUX HEMETAUIOB U UX COCIUHEHUM.

Meramibl. Ilonoxenune wmerawoB B Ilepuoaudeckoi cucreme xumudeckux snemeHtos [ .
MenpeneeBa. OCOOCHHOCTH CTPOCHHSI JJICKTPOHHBIX 000JOYEeK aTOMOB MeTayuioB. OOmme (usnyueckue
cBoiicTBa MeTauloB. CIuIaBbl METAJJIOB. DIEKTPOXUMHUUECKUN Psijl HAIIPSDKEHUH METaJlJIoB.

XUMHYECKHE CBOMCTBA BAXKHEHIINX METAIJIOB (HATPUH, KUK, KaJIbIUH, MarHui, allOMUHUH, IUHK,
XpOM, KEeJe30, MEJIb) U UX COSAMHEHUH.

O611ue crnocoOb! Noay4YeHus MeTauioB. [IpruMeHneHne MeTamuioB B ObITY U TEXHUKE.

JKcnepumenmanvhble Memoobl U3VYEHUS Geecms U UX npespaujenuii. W3y4eHUue KOJUIEKLIUU
«Metamnel U CIUIaBb», OOpa3slOB HEMETAJUIOB, PEIICHHE AKCIEPUMEHTANbHBIX 3a/ad, HaOoJeHue H

OTIMCaHUE JEMOHCTPALIMOHHBIX W J1aOOpPaTOPHBIX OMBITOB (B3aMMOJCUCTBUE THUIPOKCUIA AIIOMHHUS C
pacTBOpaMu KHUCJIOT M IIeJI0UYei, KaYeCTBEHHbBIE PEAKIIMN Ha KATHOHBI METAJLJIOB).

Pacuémnule 3adauu.

Pacuérbl macchl BemjecTBa M 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM

00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIYKTOB PEAKITUH, €CITH OJTHO U3 BEUIECTB HMEET MIPHUMECH.

XuUMHSA U KU3Hb

Ponp xumum B obecrieueHnH SKOJIOTHUECKOM, SHEPTETHUYECKOW M MUIIEBOW O€30MacHOCTH, Pa3BUTHN
MeauuHbl. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIIH.

[IpencraBienust 00 OOMIKX HAYYHBIX TPUHIIMIIAX MPOMBILIUICHHOTO MOTY4YE€HHS Ba)KHEHIIINX BEIIECTB.

YenoBek B MUpE BEILIECTB U MaTEPHUAJIOB: BaXKHEHIIINE CTPOUTEIbHBIE MaTepHalibl, KOHCTPYKIIMOHHbBIE
MaTepuaibl, KpaCKH, CTEKIJIO, KepaMHKa, MaTepuaibl JUIsl JIEKTPOHUKH, HAaHOMaTepUasbl, OpraHU4YECKrue U
MHHEpaJIbHbIE YA0OpPEHUSI.

XuMHUsA U 370pOBbE YEJIOBEKAa: IpaBHJIa MCIOJIb30BAHMS JIEKAPCTBEHHBIX IMPENapaToB, IpaBuia
0€30MMacHOTO UCMOIb30BaHUS MPENapaToB OBITOBOM XMMHUU B IOBCEIHEBHOM JKHU3HH.

Me:knpeaMeTHbIe CBSI3H.

Peanuzarus MeXIIpeAMETHBIX CBSI3€H MpU M3YyYEHUHU OOIIEeH M HeopraHudeckor xumuu B 11 kiacce
OCYILIECTBIISICTCSl Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaKk W MOHSATHM,
SIBJISFOIIUXCSI CHCTEMHBIMH TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01ue ecTecTBEHHO-HAYYHBIE TIOHATHS: HAY4HBIN (DaKT, TUIoTe3a, 3aKOH, TEOpHUs, aHAIU3, CHHTE3,
KJaccu(uKanus, IepuoAUYHOCTb, HAOIIOCHHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SBJICHUE.

Odusuka: MaTepus, OJHEpPrus, Macca, aToM, OJJEKTPOH, TMPOTOH, HEWTPOH, HOH, H30TOI,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHI YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE
BEIECTBA, PU3NUECKIE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kneTka, opraHusM, SKOCUCTeMa, Ouocdepa, Makpo- U MHUKPOAJIEMEHThI, BATAMHUHBI, 0OMEH
BEILIECTB B OpraHu3Me.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IbI, MOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass MPOMBIIUIEHHOCTh, METAJUIYpIrHsi, MIPOU3BOACTBO  CTPOUTEIBHBIX
MaTepHUaoB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, MUINEBas MPOMBIIUICHHOCTh, (apMaleBTHuYecKas
MPOMBILIJIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKUX IpErnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JEKTPOHHAs! TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IUDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA ITPOIT'PAMMBI 110 XMMHUNU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnawBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHS OOYYAIOIUMUCS IMPOTPaMM
cpenHero o6imiero obpa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM). HaydHO-MeTO MIeCKOM
OCHOBOM JyIsl pa3pabO0TKH IITAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPAMM CpPEIHETO 00IIero o0pa3oBaHu s
SIBJISIETCS] CUCTEMHO-/I€ITEIbHOCTHBIHN TOJIXO/I.

B cooTBeTcTBUM C CHCTEMHO-AESATEIHLHOCTHBIM MOJXO0JOM B CTPYKTYpPE JHMYHOCTHBIX PE3yJIbTAaTOB
OCBOCHHUS TMpeaMera «XUMHUS» HAa YPOBHE CpEIHEro OOIIero oO0pa3oBaHMS BBIJIEICHBI CIICIYIONTUE
COCTaBJISAOLIHE!

v OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKON TPaKTAHCKOM HMJACHTHYHOCTH — TOTOBHOCTH K

CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEICTICHUIO;

v\ HanMyre MOTUBALUH K 00yIEHHIO;

v/ lieleHaNpaBIeHHOEe Pa3BUTHE BHYTPEHHUX YOEKIECHMH JIMUHOCTH HA OCHOBE KIFOUEBBIX IIEHHOCTEH M
HMCTOPUYECKUX TPAIUIUK 0a30BOI HAYKH XUMUU,

v\ TOTOBHOCTh M CHOCOOHOCTH OOYYaArOIMXCS PYKOBOJICTBOBATHCSA B CBOEH JEATEIBHOCTH I[EHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYITAMH IIEIOCTHOW CUCTEME XUMUUYECKOTO 00pa30BaHUs;

v HanMyKe MPaBOCO3HAHMS IKOJIOTHIECKON KyIbTYPhI M CIIOCOOHOCTH CTABUTH IIEH M CTPOUTH KU3HEHHBIE
TIJIAHBI.

JIMYHOCTHBIE PE3yJbTAaThl OCBOEHUS TMpeaMeTa «XHUMHS» JOCTUTAIOTCS B E€IUHCTBE Y4eOHOW U
BOCIIUTATEILHON JEATEIPHOCTH B COOTBETCTBHHM C TYMaHUCTHUYECKHMH, COIUOKYIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSAMHM U HJI€aTaMH POCCUMCKOTO I'pakIaHCKOTO 00IIeCTBa, MPUHATHIMU B OOIIECTBE
HOpPMaM{ W TMpaBWJIaMU TMOBEIEHUS, CHOCOOCTBYIOIIMMH MpOIECCaM CaMOIO3HAHMS, CaMOPA3BUTHUS H
HPaBCTBEHHOI'O CTAHOBJIEHUS TMYHOCTH O0YUYaIOLIUXCS.

JIMuHOCTHBIE PE3YyNbTaThl OCBOCHHUS MpeaAMeTa «XHUMHsD OTpa)xaroT CHOPMHUPOBAHHOCTH OIbITA
MO03HABATEIbHON U MPAKTUYECKOM AESITETbHOCTH OOYYaloIIMXCsl MO peaju3alidd MPUHATHIX B 0OIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

v OCO3HAHHUS O00YYaIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHUS K 3aKOHY U
MIPABOTIOPSIIKY;

v MIPEJICTaBJICHHS O COLIMATIBHBIX HOPMaxX U MpaBUjIaxX MEKIUYHOCTHBIX OTHOILIEHUH B KOJIJICKTUBE;

v TOTOBHOCTH K COBMECTHOM TBOPUECKOH NIEATEIBHOCTH MPHU CO3JAHUM YYEOHBIX MPOEKTOB, PEUICHUH
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

v CIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl IPYTHX MpU

aHaJlM3e pa3INYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .
v [[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIENIO OTEYECTBEHHON XUMUU;
v YBOKEHUA K TPOIECCY TBOPUECTBA B OO0JIACTU TEOPHUHM M MPAKTUYECKOTO MPUMEHEHHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh pe3ylbTaT ATUTENbHBIX HAOIIOACHUN, KPOMOTIMBBIX
AKCMEPUMEHTATIBHBIX MTOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTHUKOB;
v WHTEpeca U TO3HAaBAaTEIbHBIX MOTHUBOB B TMOJYYEHMHM W TOCJIEAYIOIIEM aHanu3e WHGOpMaluud O
MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

v HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOT'O MTOBECACHU,

4 CIIOCOOHOCTHU OLCHMBATh CHUTYyallUHU, CBSA3AHHBIC C XHUMHWYCCKHUMH ABJIICHUAMH, W I[IPUHUMATH
OCO3HAaHHBIC PCHICHUSA, OPUCHTUPYSACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

4 TOTOBHOCTH OLIEHHUBATh CBOE MOBEACHHUE U MOCTYIIKH CBOUX TOBapI/IIJ_ICﬁ C TO3ULIUH HPaBCTBCHHLIX U

IpaBOBbLIX HOPM U OCO3HAHUC MOCIEACTBUI 3TUX IOCTYIIKOB;



4) popMupOBaHHS KYJIbTYPHI 310POBbS:

v MMOHUMAaHWMS [IEHHOCTEH 37J0pOBOrO M Oe30macHoro obpasza Ku3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;
v coOroieHHs TIpaBMJI OE30MMACHOTO OOpalICHHs ¢ BEIIECTBAMU B OBITY, MTOBCETHEBHOW KU3HU U B
TPYIOBOU AESATEIBHOCTH;
v MMOHUMAHWS I[EHHOCTH TMPAaBWJI WHAWBHIYaTbHOTO W KOJUIGKTMBHOTO O€30MacHOrO TOBEICHUS B
CUTYaIMX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;
v OCO3HAHUS MOCJEICTBUI M HENPUITHS BPEAHBIX MPUBBIUEK (YIOTPEOJICHHS AIKOTOJIsl, HAPKOTHKOB,
KYpEeHUs);

5) TpyA0BOro BOCIIUTAHMS:
v KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKON IEATCILHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUYECKOMN U APYTUX BUJIAX JIEATETHLHOCTH;
v YCTaHOBKHM Ha aKTMBHOE y4acTHE€ B PEIICHUH MPAKTUYECKUX 3ajad COIMATHHON HAINpPaBIEHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);
v HWHTEpeca K MPAKTHYECKOMY H3YYEHUIO TPOQECCHil pa3IMYHOTO POJia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;
v YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPyJI0BOH JACSITEIBHOCTH;
v TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHAYAIbHOW TpaeKTOpUU oOpa3oBaHus, Oymymiei

HpOCbeCCI/II/I H peain3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y‘—IéTOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEeOHOCTEH 00IIecTBa;
6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

v AKOJIOTUYECKH I€JI€CO00Pa3HOTO OTHOIICHHS K MPUPO/IE, KaK UCTOYHUKY CYIIIECTBOBAHMS )KU3HUA Ha
3eMiie;

v MMOHUMAaHHUS TJI00aIbHOTO XapaKTepa 3KOJOTHYECKUX MPpo0ieM, BIUIHUS S3KOHOMHUYECKUX IIPOIECCOB
Ha COCTOSIHME TTPUPOJTHON M COLIMAIBHOM CpeIbl;

v OCO3HAHHSA HEOOXOJMMOCTH WCMOJIb30BAaHUS JOCTHKEHHM XUMHUU [UIsl pEUIeHHS BOMPOCOB
paIOHaIBLHOTO MPUPOAOTIOIB30BaAHUS;

v AKTUBHOTO HENPUATUS JEWUCTBUN, NMPUHOCSAIIMX BPEI OKPYKAIOIIEH NPUPOIHOM Cpeae, YMEHHUs

MIPOTHO3MPOBATh HEOJArOMPUITHBIC SKOJIOTHYECKHE IIOCIEICTBHS MPEANPUHUMAEMBIX JICUCTBUH W
MPEeAOTBPAIATh UX;
v HaJIM4Ms PA3BUTOTO AKOJOTHYECKOTO MBIIUICHHS, YKOJOTHYCCKON KYIbTYPhI, OMBITA IEATCILHOCTH
9KOJIOTUYECKOW HAIPABJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMH B IMO3HABATEIIHHOW, KOMMYHHKATUBHOM
Y COIMAIbHOU MPAKTHKE, CHOCOOHOCTH M YMEHUS aKTHBHO IIPOTUBOCTOSTH UCOJIOTHH XeMO(oOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:
4 c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU
1 00IIeCTBEHHOM MPAKTHKU;
4 MOHUMAaHMS CHeU(PUKA XUMHUHM KaK HayKH, OCO3HAHUS €€ poiii B (GOPMUPOBAHHMU PALMOHATIBEHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIIIeM MHUpE KaKk O €IWHCTBE
MPUPOJIBI M YEIIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUHM IMPoOJeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS,
4 yOeXAEHHOCTH B 0CO00ON 3HAUMMOCTM XWMHUHU ISl COBPEMEHHOM IUBWIM3AIMH: B €
T'YMaHUCTHYECKOW HAIMpPaBJICHHOCTH W BAXKHOW POJU B CO3/IaHUU HOBOM 0a3bl MaTepHAlbHON KyIbTYpHI,
pelieHny TIo0aIbHBIX MPOOTIEM YCTOWYHBOTO DPAa3BUTHUSL UYEJIOBEUECTBA — CHIPbEBOM, SHEPreTUUECKOH,
MUIIEBOM M 9KOJOTHMYECKON Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEUYeHUH YCIOBHM YCIEUTHOTO
Tpy/Aa U SKOJOTHYECKHA KOM(OPTHOH KU3HU KaXKIOTO YieHa O0IecTBa;
4 €CTECTBEHHO-HAyYHOU TI'PaMOTHOCTH: MOHUMAHHUS CYIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3yEMbIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCMOJB30BaTh IOJydaeMble 3HAHUSA IS aHalu3a M OOBACHEHHS
SBJIICHUW OKPYKAIOIIET0 MHpa U TPOUCXOASIIMX B HEM H3MEHEHHH, yMEHHs JaelaTh OOOCHOBAaHHBIC



3aKJIFOUEHUs] Ha OCHOBE HAYYHBIX (DAKTOB W HMEIONIMXCS JAHHBIX C IENBI0 TMOMYyYEHUS JOCTOBEPHBIX
BEIBOJIOB;

v CIOCOOHOCTH CaMOCTOSITEIBHO HCIIONB30BaTh XMMUYECKHE 3HAHMA JUIi pEHIeHUs mpolieM B
peabHBIX KU3HEHHBIX CUTYalLUsX;

v MHTEpECa K MO3HAHUIO U UCCIIE0BATENBCKON NESATEIbHOCTH;

v TOTOBHOCTH M CHOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHHUIO M CAMOOOPa30BAHHMIO, K AKTHBHOMY

MOJTYYSHHUIO HOBBIX 3HAHUU 10 XUMHH B COOTBETCTBUH C KU3HECHHBIMH IMMOTPEOHOCTAMH;
v MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3InYHBIX chepax MpodhecCnoOHaTbHON IeSTeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YI€OHOTO TIpeaMeTa « XUMHUS» Ha YPOBHE CPEIHETO OOIIEeTo
00pa3zoBaHus BKIIIOYAIOT:
v 3HauyuMble A8 (QOPMHUPOBAaHHS  MHUPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUIMHApPHBIE
(MexnpeMeTHbIE) OOIeHayYHbIE IOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAaydHOM KapTUHBI MHpa U
CHGIII/I(i)I/IKy MCTOAOB IO3HAaHHA, HUCIIOJB3YEMbBIX B CCTCCTBCHHBLIX HAayKaxX (MaTepI/IH, BCIICCTBO, DHEPTUA,
SIBJICHUE, TMPOIECC, CHUCTEeMa, HAy4YHBIM (aKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHf,
uccaeoBaHue, HabJoIeHe, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);
v yYHHUBEpcaJbHble Yy4yeOHble JeiCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATUBHbBIE, PpETYIATHBHbIE),
obecrieunBaromue (GopMupoBaHue (DYHKIIMOHATLHOW TPaMOTHOCTH M COLMAIBHOM  KOMIETCHITUU
00yJaroImXcs;
v CIIOCOOHOCTh OOYYAIOIIMXCS UCTIONB30BaTh OCBOCHHBIE MEXIUCIMIUIMHAPHBIE, MHPOBO33PEHUECKIE
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE IEHCTBUS B IIO3HABATENBLHON U COLIMAIbHON MPAKTHKE.

MeramnpeaMeTHbie  pe3yiabTaThl  OTPAXalOT  OBJAJACHHE  YHUBEPCATbHBIMH  y4eOHBIMU
MMO3HABATEIHHBIMH, KOMMYHUKATHBHBIMHU U PETYJISATHBHBIMU JICHCTBUSMHU.

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /Il CTBUSIMH:

1) 6a3oBble JJorMYecKHUe AeCTBUS:
v CaMOCTOSITEBHO (POPMYITHUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE € pacCMaTpHUBATh;
v OTPeNeNATh e JeATEIHLHOCTH, 3a/aBasi MapaMeTpbl M KPUTEPUU HX JOCTHIKCHHS, COOTHOCHUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU 1EJISIMU;
v WCIIOJIb30BaTh IIPU OCBOCHUM 3HAHUH MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJICIATh XapaKTEPHbBIC
MPU3HAKK TIOHSATUHA W YCTaHABJIMBATh HMX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TOHATHUS IS
0OBSICHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUH;

v BBI6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BE€IICCTB U XUMHNYCCKHX peaKHHﬁ;
4 YCTaHABJIMBATb MPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YYaCMbIMU SABJICHUSAMU,
4 CTPOUTL JIOTMYCCKUEC PACCYKIACHUSA (I/IH,ZLYKTI/IBHLIG, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIIATH

3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUIX, (OPMYIHUPOBATH BHIBOJIBI U 3aKITFOUCHHSI,
v MPUMEHSATh B MPOIECCE MO3HAHUS, MCIOJIb3yeMble B XUMUH CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
peoOpa30BbIBATh MOJICIbHBIC IPEACTABICHHS — XHUMHYCCKHH 3HAK (CHMMBOJ) 3JCMCHTA, XMMHYCCKas
dbopmyna, ypaBHEHHE XUMHYECKOW PEaKIUU — MPU PEIICHUH YYCOHBIX IMO3HABATEIBLHBIX U MPAKTUYCCKUX
3a/a4, TPUMEHATh Ha3BaHHBbIE MOJETbHBIC TPEACTABICHUS [UIsl BBISBICHHUS XapaKTEPHBIX TMPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeHiCTBHS:
v BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIECTB U XUMUYECKUX PEAKIIHIA;
v dbopMynupoBaTh IEeNW U 3aJa4d MCCIEAOBaHHUS, MCIOJIb30BAaTh MOCTABICHHBIE U CAMOCTOSTEIHHO
chopMynupOBaHHBIE BOTIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI /7151 (DOPMUPOBAHUS TUTIOTE3BI
0 MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;
v BIIIETh HABBIKAMH CAMOCTOSITEIFHOTO TUIAHUPOBAHUS U MPOBEICHUSI YUCHUYECKHX dKCIIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHsI HaOMIOaTh 3a XOJAOM IMPOIIECCa, CaMOCTOSITENFHO MPOTHO3UPOBATH €ro



pe3ynbTar, (GOpMyIUpOBaTH O0O0OOMIEHHS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTAaTOB
HCCJICIOBAHUS, COCTABIISITH 000CHOBAHHBIN OTYET O MPOJICITAHHON paboTe;

v npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEAOBATENLCKOM W TMPOEKTHOM JEATENbHOCTH, IMPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOHMCKY METOJOB PpEIICHUS MPAaKTHUYECKHX 3ajad,
IIPUMEHEHHIO PA3JIMYHbIX METO/IOB IIO3HAHHUS.

3) pabora ¢ nngopmanmeii:

v OPUEHTUPOBATHCSI B PA3NMUYHBIX HCTOYHHMKAX WHGPOpMAMK (HAYYHO-TIOMYJISIpHAS JIMUTEpaTypa
XHMHUYECKOTO COJIepKaHus, CIIpaBOYHbIE MocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBaTh HWHGOPMAIIHIO
pa3aMYHbIX BHUJIOB U (OpM  MpEACTaBICHUS, KpPUTUYECKHM OLEHUBaTh €€ JOCTOBEPHOCTb M

HENPOTUBOPEUYUBOCTD;
v (dbopMynmHpOBaTh 3aPOCHl U MPUMEHSATH Pa3IMYHbIE METOJBI IPU MOMCKE W 0TOOpe MHpopMaImH,
HE0OX0IMMOM ISl BHIOJHEHUS YUeOHBIX 3a71au ONPEeIEHHOTO THIIA;

v MpHOOpPETaTh OMBIT UCIOJIB30BaHUs HH(POPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIN U Pa3InYHbIX
ITOMCKOBBIX CUCTEM;

v CaMOCTOSITEJIbHO BbIOMpaTh ONTUMANIbHYIO (OpMY IMpeacTaBiIeHUs HHPopMaluu (cxemsl, rpadukw,
JarpamMMmsl, TaOJIUIBI, PUCYHKH U IPYTHE);

v HCI0JIb30BAaTh HAy4YHBIH fA3BIK B KayeCTBE CpEACTBA MpHU padoTe ¢ XMUMHUYECKON HHOpMaIuei:

MPUMEHATh MEXIpeAMETHble ((pu3mueckue M MaTeMaTH4YecKHMe) 3HAaKU M CHMBOJBI, (DOPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;
v HCI0JIb30BATh U MpeoOpa30BhIBaTh 3HAKOBO-CHMBOJIMUECKNE CPEJICTBA HATJISIAHOCTH.

OBiajgeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:
v 3a/laBaTh BOIMPOCHI M0 CYIIECTBY O0OCY)XJaeMOW TeMbl B XOJ€ Juajiora WWIN JUCKYCCUH,
BBICKa3bIBaTh HJEH, (POPMYIUPOBATH CBOU IPEIJIOKEHUS OTHOCUTEIBHO BBIMOJHEHHS MPEAI0KEHHON
3aJauy;
v BBICTYyNIaTh C IIPE3CHTALMel  pe3yibTaTOB I103HABATEIBHOW  JAEATEIIBHOCTH, IOJIyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBINOJHEHUM XHMHUYECKOTO HKCIIEPUMEHTA,
IIPAKTUYECKON pabOTHI MO UCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, Pealu3alui y4eOHOIO MPOEKTa U
(GbopMynHpOBaTh BBIBOJBI IO pe3yJabTaTaM MPOBEAEHHBIX MCCIEIOBAHUN IyTEM COTJIACOBAHUS MO3MLUN B
X0J1e 00CYXJACHHUS 1 0OMEHA MHCHUSIMU.

OgiaieHMe YHHBEPCAJIbHBIMHU PeryJsiTHBHbIMH J1eHCTBUAMM:
v CaMOCTOSTEJIBHO IUIAHUPOBATh M OCYLIECTBISATh CBOIO MO3HABATENBHYIO AEATENbHOCTb, ONPEIEIss
e€ eJIM U 3a/1a4M, KOHTPOJIMPOBATh U M0 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh MpeAIaraeMblii aIropuTm
JNEeWCTBUI IPU BBINOJIHEHUM Y4eOHBIX M MCCIEIOBATEIbCKUX 3a/ad, BbIOMpaTh Hambosee 3hQGEeKTUBHBIN
crnoco0 UX pelIeHus ¢ y4TOM NOTy4eHHs] HOBBIX 3HAHUHN O BEIeCTBaX U XMMHUYECKHX PeaKIUsX;
v OCYIIECTBISATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC
Hpe,[[MeTHLIC Ppe3yJbTaThl OCBOCHUA KypCa ((OpFaHI/I‘leCKaH XUMHUs» OTPaAXKaAKOT!:
4 C(l)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 0 XMMHYECKOM COCTaBIIAIOLIEH eCTeCTBCHHO'Hay‘IHOﬁ KapTHUHBL

MUPA, POJIM XUMUH B MIO3HAHUM SABJICHUNA MPUPOJbI, B POPMUPOBAHUH MBIIUICHUS U KYIbTYphl IUYHOCTH, €€
(GYHKIMOHATBHON TI'PaMOTHOCTH, HEOOXOJUMOW JUIl pEIHIeHUs MNPaKTHUECKUX 3aJad M HKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO U MPUPOJIHON Cpesie;

v BJIQJICHUE CHUCTEMOM XUMHWYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOINOJAralolue MOHITHS
(XMMHUYECKHI ~ dJIeMEHT,  aToM,  DJJEKTpOHHas  000JoYKa  aToMa,  MOJIEKYla,  BaJEHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalEHHas),
MOJIb, MOJISIpDHAsE Macca, MOJISIPHBIA 00BEM, YrJIepOJaHBIN CKeleT, (PyHKIMOHAJbHAs TpYIIa, paauKal,
MU30MEpHs], U30MEPBI, TOMOJIOTMUECKUN PpsAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ M a30TCOJEpIKaIlHe
COEIMHEHUS, MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COECOUHEHMS); TEOPHU H



3aKOHBI (TEOpUsl CTPOEHHUS OpraHnyeckux Bemiects A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHH; MHPOBO33PEHUYECKHE 3HAHUS, JIEXKAllUe B OCHOBE
MMOHUMAHWS MPUIHMHHOCTH U CHCTEMHOCTH XHMHYECKUX SBJICHHM, (PAKTOIOTUYECKHE CBEICHUS O CBOHCTBAX,
cocTaBe, IMOJIydeHHMH W O€30MaCHOM HCIIOJIb30BAaHUHM BAKHEHMITMX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTUYECKOHN JEATEIILHOCTH YEIOBEKa;

v c(OPMHUPOBAHHOCTh yMEHUH BBISBISITh XapaKTEpPHbIC MPHU3HAKA TMOHSATHUH, YCTAaHABIMBATh WX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIONIHE MOHATHS IIPU OMMMCAHUN COCTaBa, CTPOCHUS U MTPEBpAILCHHI
OPraHU4YeCKUX COCTUHECHUN;

v COPMHUPOBAHHOCTh ~YMEHHH  HCIIOJB30BAaTh XHUMHYECKYIO CHMBOJIMKY [UII  COCTaBIICHHUS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpam€éHHOI) (OpMyIl OpPraHWYECKHX BEUIECTB U
YpaBHEHHMI XUMHYECKUX PpEaKIHid, W3TOTaBIMBATH MOJEIH MOJIEKYJI OPTraHHYECKUX BEIIECTB IS
WJLTIOCTPAIH WX XUMAYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHUS;

v cOPMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh IMPUHAUICKHOCTh U3yYEHHBIX OPTaHUYECKUX BEIIECTB
[0 UX COCTaBY M CTPOEHHUIO K ONPEACIEHHOMY KIacCy/TpyIIe COeIMHEHUI (YriieBOJOpO/ibl, KUCIOPOJ U
a30TCOJIEpIKAIIMEe COETUHEHUs, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs), JaBaTh WM Ha3BaHUS IO
cucremarnueckoir HomeHknarype (IUPAC), a Taxke NPHBOAWTH TPUBUAIBHBIE HAa3BaHHUS OTIEIBHBIX
OpraHMYECKUX BEIIECTB (3TUJICH, TPOIUIIEH, alleTUJIEH, 3TUJIEHIJIMKOJIb, TJINLEPHH, (PeHO, (opMabaeru,
alleTanbpJeru]l, MypaBbHHAsl KHCIIOTa, YKCyCHas KHCIIOTa, OJIEMHOBAas KHUCJIOTA, CT€apHUHOBAas KHCIOTa,
TJIFOK03a, PPyKTO3a, Kpaxmal, eJITr0103a, TIUINH);

v c(OPMHUPOBAHHOCTh YMEHHSI ONPEIEISTh BUBI XHMHUSCKON CBSI3W B OPraHUYECKHX COCAMHCHHSX
(omHApHBIE U KpaTHbBIE);

v c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSThH TOJIOXCHHSI TCOPUU CTPOCHUS OPraHMYEeCKHX BEIIECTB A.
M. byrtnepoBa st OOBSICHEHHS 3aBHCHMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXpPaHEHHUS MacChl BELIECTB;

v cOpMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaThb COCTaB, CTpOeHHE, (U3HUECKHEe M XUMHUYECKHE
CBOMCTBa TUIHMYHBIX MPEACTABUTEIECH pa3IMYHBIX KIACCOB OPraHMYEeCKUX BEIIeCTB (METaH, ATaH, ATHUJIEH,
MPOMWICH, aleTwieH, OyraaueH-1,3, mermnOyramuen-1,3, O€H30i, METAHOJ, 3TAHOJ, STHUJICHTIUKOJb,
rIMLepuH, (EeHoJ, aleTalblIeru], MypaBbUHAs W YKCYCHasl KHUCJOTHI, TJIIOKO3a, Kpaxmal, IIeJUII0JI03a,
aMUHOYKCYCHasl ~KHCIIOTa), WUIIOCTPUPOBATh TIE€HETHYECKYI0 CBA3b MEXKIy HHUMHU YypaBHEHUSMU
COOTBETCTBYIOIIUX XMMHYECKHX PEAKIINI C UCIIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

v cOpPMUPOBAHHOCTh YMEHHUS XapaKTepu30BaThb HCTOYHHKH YIJIEBOJOPOAHOTO CHIPbs (HE(TBH,
MIPUPOJIHBIN ra3, yroiib), ClIOCOOBI UX MEePEpadOTKH U MPAKTUUECKOE MTPUMEHEHHE IPOAYKTOB IepepaboTKu;
v chOpMUPOBAHHOCTh YMEHUN TPOBOJAUTH BBIUMCICHHUS IO XHMUYECKUM YpaBHEHHUSAM (Macchl,

O6’LéMa, KOJIMYECTBAa HCXOJHOI'O BCIICCTBA WM IMPOAYKTA PCAKIUKU I10 H3BECTHBIM MACCE, 06’béMy,
KOJIMYCCTBY OJHOI'O U3 NCXOJHBIX BEHICCTB UJIU ITPOAYKTOB peaKI_[I/II/I);

4 C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJAJICTh CUCTEMOM 3HAHUU 00 OCHOBHBIX MCTOJaX HAYYHOTO IMO3HAHU,
HCIIOJIb3YEMbIX B XHMHU IIpU H3YUYCHHU BCHICCTB U XHUMHUYCCKHUX SIBJICHHUI (Ha6J’IIO,Z[€HI/Ie, HU3MCPCHHUC,
OKCIICPUMCHT, MOI[CJ'II/IPOBaHI/Ie), HCIIOJIb30BATb CUCTCMHbBIC XUMUYCCKUC 3HAHUA OJIA IMIPHUHATHA peI_HeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYyallUsIX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM

4 C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIOI[8.T]':> IIpaBujia TOJIb30BaHUSA XHMHUYECKOH HOCYHOﬁ 151
J'Ia60paTOpHI>IM O60py,HOBaHI/IeM, a TaKXKC IIpaBHlia o6pameHI/1;1 C BfImcCTBaMu B COOTBCTCTBHHU C
HHCTPYKIUSAMMU 110 BBIIIOJIHCHUTO Ha60paTOpHLIX XUMHWUYCCKHUX OIIBITOB,

4 C(I)OpMI/IpOBaHHOCTL YMeHI/Iﬁ IUIaHUPOBATH U BBITIOJIHATH XUMHUYECKHMN OKCIICPUMCHT (HpeBpaH.[eHI/IH
OpraHn4eCKuX BCHICCTB IIpU HArpC€BaHHWU, MOJYYCHUC IOTHUJIICHA U HU3YUCHUC CIO CBOI>'ICTB, Ka4yCCTBCHHBIC
pPCaKkiu OPraHUYCCKUX BCHICCTB, ACHATYpallWsd OCIIKOB IIpyu HarpC€BaHWH, HBCTHBLIC PCAKIIHNU 6CJ'IKOB) B
COOTBCTCTBUU C IIpPpaBUJIaMU TCXHUKU 0€30ITacCHOCTH npu O6paH_ICHI/II/I C BCIICCTBAMHU U Ha60paTOpHBIM
O60py,Z[OBaHI/ICM, NPpEACTABJIATL PE3YJIbTAThl XHUMHUYCCKOI'0 SKCIICPUMCHTA B (bOpMe 3almucu ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIHUX peaKuHﬁ u (I)OpMy.III/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PC3YJIILTATOB,



v c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYCSCKH aHAJTHU3UPOBATh XUMUYECKYIO HH(POPMAIIHIO, TTOTydacMyIo
U3 pa3HbIX UCTOYHUKOB (CpPEeACTBa MAacCOBOM nH(popmanuu, IHTEpHET U APYTHX);

v c(hOPMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TpaBUiIa IKOJOTHYECKH IeIecO00pa3HOro IMOBEACHUS B
OBITY ¥ TPYIOBOU JICITEIBHOCTH B IIEJISX COXPAHCHHS CBOETO 37I0POBbS U OKPYXKAIOIIEH PUPOTHOMN CpPEJIbl,
OCO3HaBaTh OIIACHOCTb BO3I[€I>'ICTBHSI Ha JXUBBIC OPraHU3MbI OHpeIIeJ'IéHHBIX OpraHn4eCKux BCLICCTB,
nonuMasi cMmbici nokaszarens [1IK, mosicHATh Ha mpuMepax crocoObl YMEHBIIEHHUS U MPEIOTBPALICHUS UX
BPEIHOTO BO3JICHCTBHUS Ha OPraHU3M YEIIOBEKA,;

v U1l OOYYaIOUINXCSl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHUE MPHUMEHSATH 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METO/IaX [103HAHUS BEUIECTB U XUMHUUECKUX SBJICHUN;
v IUISL CIENBIX U CIA00BUAAIIUX 00YYaIOIIMXCS: YMEHHUE HCIIOIb30BaTh PEIbe(PHO-TOUECUHYIO CUCTEMY

o0o3Hauenwmii JI. bpaiins i 3anucu XUMHYECKIX (POPMYIL.

11 KJIACC
[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OO0Ias 1 HeopraHudeckast XuMHUs» OTPaKaroT:
v c(hOpMUPOBAHHOCTD MPEJICTABICHUN: 0 XUMHYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOU KapTHHBI

MUpa, POJIM XUMUH B TIO3HAHUH SBJICHUN TPUPOIBI, B (POPMHUPOBAHUH MBIIUICHUS U KYJIBTYpPhI IMYHOCTH, €€
(GYHKIMOHATBHONW T'PaMOTHOCTH, HEOOXOIUMOW JUIS PEHICHUS TNPAKTHUYECKUX 3a1ad M HIKOJIOTUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MIPUPOTHON Cpeie;

v BJIQJICHHE CHUCTEMON XUMHYECKHUX 3HAHWH, KOTOpas BKIOYACT: OCHOBOIIOJIATAIOIINE TIOHSTHS
(XMMHYECKHUIl AJIEMEHT, aTOM, M30TOM, S-, P-, O- 3JIeKTpOHHbIC OPOUTAIM aTOMOB, WOH, MOJIEKYJa, MOJb,
MOJISIDHBI  00BEM, BaJCHTHOCTB, AIIEKTPOOTPHIATEIFHOCTh, CTENEHb OKWCIICHUS, XHUMHUYECKas CBS3b
(KoBaJieHTHAsi, WOHHAs, METAJUTMUYECKAsl, BOJOPOIHAS), KPHCTAIIMYECKAas PEIIETKA, THUIBl XUMHUYECKUX
peaKkuuid, pacTBOpP, MIEKTPOJIMUTBI, HENIEKTPOIUTHI, IJIEKTPOJUTHYECKAS JAUCCOLUALNS, OKUCIUTED,
BOCCTAHOBMTENb, CKOPOCTh XUMHUYECKON peakIMH, XUMUYECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TCOpHs
AIEKTPOJIUTUYECKON AHCCOIMaluM, nepuoauyeckuii 3akod [[. 1. MenpaeneeBa, 3aKkOH COXpaHEHHS] MaCChl
BEIIECTB, 3aKOH COXPAaHEHMsI U MPEBPALICHMs SHEPTUU NPU XUMHUYECKHX PEaKLUsiX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI SI3bIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIINE B OCHOBE IOHUMaHUS IPUUYNHHOCTH U
CHUCTEMHOCTH XMMMYECKHX SIBIICHUH, (DaKTOJOTMUECKHE CBEIECHUS O CBOMCTBAX, COCTaBe, NOJYYEHUU U
0€30I1aCHOM HCII0JIb30BaHUH BaXXHEUIIMX HEOPraHUYECKUX BEIECTB B OBITY M MIPAKTUYECKOHN AEATEIbHOCTH
YeJI0BeKa;

v C(OPMHPOBAHHOCTb YMEHUIl BBISABIATH XapaKTEPHble IMPU3HAKU IOHATHH, YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATUSA IPU ONUCAHUM HEOPraHWYECKMX BELIECTB U UX
MpEBpAILCHU;

v C(OPMHUPOBAHHOCTh YMEHHM MCII0JIb30BaTh XUMHUECKYIO CHMBOJIMKY JUISL COCTaBJICHUS (OpMYI
BEIIECTB M YPAaBHEHUN XUMHUUYECKUX peakiuii, cucrematnueckyto HomeHknarypy (IUPAC) u tpusBmansHbie
Ha3BaHUs OTAEIbHBIX HEOPraHUUECKUX BELIECTB (YrapHbIil ras, yrieKuciblii ra3, aMMuax, raiéHas u3BecTb,
Herau€Has U3BeCTb, IUThEBAsl COJIA, TUPUT U JPYTHUE);

v C(OPMHUPOBAHHOCTh YMEHUH ONPENENATh BaJIEHTHOCTh M CTEMEHb OKUCICHUS XUMHMYECKHX
3JIEMEHTOB B COCIUHEHHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKON CBA3M (KOBaJeHTHas, HOHHasd,
MeTaJUIn4YecKas, BOJIOPOJHAs) B COCIUHEHHUSX, TUI KPUCTAJUIMYECKON pEHIETKM KOHKPETHOTO BEIIEeCTBA
(aToMHas, MOJIEKYJspHAsi, HWOHHAas, MeTAJUIMYeCKas), XapakTep Cpelasl B BOJHBIX pacTBOpax
HEOPraHM4eCKUX COCTUHEHUH;

v c(OPMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATh INPHHAJICKHOCTh HEOPraHWYECKHUX BELIECTB MO MX
COCTaBy K ONpeAerIEHHOMY KJaccy/Tpylme COeIMHEHHUH (MpocThie BElIeCTBA — METaIbl M HEMEeTallbl,
OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE THUPOKCHIBI, COJIH);

4 C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ PaCKpbIBATb CMBICI MECPUOIUYCCKOTO 3aKOHA I[ . Menngeneera u
ACMOHCTPUPOBATH €0 CUCTCMATU3UPYIOIIYIO, O6’B§ICHI/ITCHLHYIO " NPOTHO CTUYCCKYIO (I)YHKI_II/II/I;
4 C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpU30BaATL JJICKTPOHHOC CTPOCHUC AaTOMOB XHUMHYCCKUX

sjaeMeHTOB 14 IIEpUoaoB HepHOHHQCCKOﬁ CUCTEMBI XUMHWUYCCKHUX JJICMCHTOB I[ n. MeH;[eJIeeBa,



UCIIONIB3Ysl TIOHSTUS «S-, P-, 0-DJICKTPOHHBIC OPOUTAIM», «IHEPreTUYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKHUX 3JIEMEHTOB M UX COCIMHEHUH 10 MEpHUojJaM M TpyIrnam
IIepunoanueckoil cucreMsl XMMU4eCKuX 31aeMeHToB /1. 1. Menneneesa;

v c(OPMHUPOBAHHOCTh YMEHUH XapakTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIKIATh CYIIECTBOBAHUE T€HETUIECKOM CBSI3H MEXKIY
HEOPraHMYEeCKUMH BEIECTBAMU C MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

v c(OPMHUPOBAHHOCTh YMEHHUS KJIACCH(PUIMPOBATH XUMUYECKUE PEAKIMU 110 PA3IUYHBIM MPHU3HAKAM
(duciny M cocTaBy pearupyromux BEemecTB, TeIIoBOMY 3D (eKTy peakiuu, H3MECHEHHIO CTCTICHEH OKHCIICHUS
3JIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIaCTUIO KaTalnu3aTopa);

v cOPMHUPOBAHHOCTh YMEHHUI COCTAaBIISATh YPAaBHEHUS pPEAKUWH pPA3IUYHBIX THIIOB, TIIOJIHBIE U
COKpAaII€HHBIC YPaBHEHHS PEaKIUil HOHHOTO 0OMEHA, YUUTBIBAsI YCIOBUS, MIPU KOTOPBIX 3TH PEaKIUH UAYT
710 KOHILIA;

v COPMHUPOBAHHOCTh YMEHUIH TPOBOJIUTH PEAKIMH, TMOJITBEPKAAIONINE KAuYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM HOHBI, IPHCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKHUX BEIIECTB;

v c(hOpMUPOBAHHOCTh YMEHHUH PACKpPBIBATH CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEaKIIUi
MTOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITHX PEaKIInii;
v chOpMUPOBAHHOCTh yMEHHH OOBSICHATH 3aBHCHUMOCTb CKOPOCTH XHMHYECKOW pEakiud OT

pa3nuuHbIX (AaKTOPOB; XapaKTep CMEIIEHUsS XMMHMUYECKOTO pPABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO
BozneiicTBus (npunnun Jle Hlatense);

v chOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE TPOLECCHI, JIeKallie B OCHOBE
MIPOMBIIIIJIEHHOTO MOJyYEHUS! CEpHOM KUCIIOTHI, aMMHaKa, a Takke cOpMHUPOBAHHOCTbH MpeJICTaBICHUN 00
OOIIMX Hay4YHbIX IPUHLUIAX M SKOJOTUYECKUX MPOoOIeMax XUMHUUECKOTO TPOU3BO/ICTBA;

v Cc(OPMHPOBAHHOCTb YMEHUI IPOBOJUTH BBIUMCIIEHUS C UCIOJIb30BAHUEM MOHATUS «MaccoBas J0Jis
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHUH I'a30B MPU XMMHYECKHX PEAKIMAX, MAcChl BEUIECTBA WIIH
00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MIM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B
peakuMM BELECTB, TEIUIOBOro 3(@dexra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl BELIECTB,
IIPEBPALLEHUS U COXPAaHEHMSI DHEPTHU;

v C(OPMHPOBAHHOCTE YMEHMH cOONIONaTh MpaBWiia II0Jb30BAHUS XUMHYECKOW IOCYyIOoM H
na0opaTOpHBIM O0OpPYZOBAaHMEM, a TakXkKe IpaBWia OOpalleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO JA0OPATOPHBIX XUMUUECKUX OIIBITOB;

v C(OPMHPOBAHHOCTh YMEHHMH IIAHUPOBATh U BBIIOJHATH XUMHUYECKUI SKCHEPUMEHT (pa3oKeHHue
IIEPOKCHJIa BOJOPOJAA B MIPUCYTCTBUM KaTallM3aTopa, ONPENEICHUE CPEllbl paCTBOPOB BEILECTB C IOMOIIBIO
YHUBEPCAJIbHOI'O MHANWKATOPA, BIMSHUE PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM peakIiy, peakLuu
HMOHHOTO 0OMEHA, KaueCTBEHHbIE peakiM Ha Cylb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS,
peleHre SKCIepUMEHTaIbHbIX 3a1a4 110 TeMaM «Metamisl» U «HemeTamibl») B COOTBETCTBUHM € IpaBUIIaMU
TEXHUKU 0€30MacHOCTH NpU OOpaIlleHUU C BEIEeCTBAMU M JIAOOPATOPHBIM 00OpYAOBAHUEM, MPEJCTABIAThH
pe3yibTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3allMCH YpaBHEHHUH COOTBETCTBYIOLIMX peakiuil u
(GbopMynHUpoBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;

v c(OPMHPOBAHHOCTh YMEHUH KPUTUUYECKH aHATU3UPOBATh XUMUUECKYIO HHPOPMALIHIO, MTOJy4aeMyIo
13 pa3HbIX UCTOYHUKOB (CpPEACTBA MACCOBOI KOMMYHUKAIMH, IHTEpHET U Ipyrux);
v c(OPMHUPOBAHHOCTh YMEHMH COONIOaTh MpPaBUiIa 3KOJOTMYECKH 11eJecO00pa3HOro MOBEACHHS B

6LITy u pr,HOBOfI ACATCIIbBHOCTU B ICJIAX COXpAHCHUA CBOCTO 3J0POBbA U OKp}I)KaIOH_[eﬁ HpHpO,[[HOfI CpCAbI,
0CO3HaBaTh OIIACHOCTh BO3JCHCTBHS Ha JKHUBBIE OpTraHNU3MBbI OHpeI[eJ'IéHHBIX BCIICCTB, IIOHHMMAasA CMBICJI
IIOKa3aTeiid HI[K, MOSICHATH Ha MIpUMCpax CIIOCOOBI YMCHBIICHUA W NPCAOTBPAlICHUSA HUX BPCIAHOTO
BO3ACHUCTBUS Ha OpraHru3M 4YCJIOBCKaA,

4 HJIA o6yqalom1/1xc;1 C OTpaHUYCHHLBIMU BO3MOXHOCTAMU 3O0POBBA: YMCHHUC INPHUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX MCTOJAaX MO3HAHUS BCUICCTB U XUMHUUYCCKUX HBHCHHﬁ;



v IUISL CJIETBIX U CIIA0OBUISIINX O0YYaIOIIUXCs: YMEHUE UCIIOJIB30BATh PEIbe(hHO-TOUECUHYIO CHCTEMY
o0o3nauenwuii JI. bpaiins Ui 3anucu XUMHYECKUX (GOPMYIL.
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10 KJIACC
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BocnuraTeabHBIN aclieKT

Pa3nen 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU

11

[IpenMeTt opraHuYeCcKON XUMUU.
Teopus cTpoeHUsT OpraHUYECKUX
coenuHenuit A. M. bytieposa

bubnuoteka [JOK
https://m.edsoo.ru/7
f41837c

e MOBbIIICHAE (YHKIUOHATBHOH YHTATENBCKOH KOMITCTCHIIHH
00yJaroImuxcs;

®  YCTaHOBJICHHE JIOBEPHUTEIBbHBIX OTHOLICHHH MEKIY YUUTEIEM H
ero y4eHWKaMH, CIOCOOCTBYIOIIMX TMO3UTHBHOMY BOCIIPHSITHIO
YYaIIAMHKCS TPEOOBAHHUIA 1 IPOCHO yUHUTENsl, MPUBICYCHUE BHUMAHHUS
[IKOJHUKOB K [IEHHOCTHOMY AaCleKTy TIONydaeMOl Ha ypoKe
COIMaJbHO 3HA4YMMOHM MHpOpManueil — UHUIMUPOBAHUE €€
O6cy)K)ICHI/I$[, BbICKA3bIBaAHUS y‘-laH_[I/IMI/ICﬂ CBOCro MHEHUA II0O €€
TIOBOJTY, BEIPAOOTKHU CBOETO K HEHl OTHOIICHHUS;

o HCITOJIb30BaHNE BOCHUTATENBbHBIX BO3MOXKHOCTEH COACPIKAaHUA
yueOHOro  mpeaMera il MOATOTOBKM  OOy4alomuxcss K
000CHOBaHHOMY 3pesioMy BBIOOPY MpOo(EeCCHH, YIOBICTBOPSIOLIEMY
KaKk JIMYHBIC WHTEPECHI, TaK W OONIECTBEHHBIC MOTPEOHOCTH |
3aIpOCHI PHIHKA.

Hroro no pazneny

Pa3zgea 2. YrieBoaopoanbl

2.1

[IpenenbHbIE YTIEBOIOPOABI —
aJIKaHbI

bubnuoreka [TOK
https://m.edsoo.ru/7
f41837c

e  100yXJeHHEe MIKOJIBHUKOB COOIOATh Ha YPOKE OOIIEPUHSATHIE
HOPMBI NIOBEAEHHMS, NIPaBHia OOIIEHHS CO CTapIINMH (YUUTEIAMU) U
CBEpCTHUKAMH (00YJaOLTIMHUCS ), IPUHIUITEI YIeOHOW AUCHIUTUTHHBI
Y CaMOOpTaHU3aLHH;

®  CIOJIb30BAHUE BOCIHTATENBHBIX BO3MOXKHOCTEH CO/ICpIKAHUS
yueOHOro TmpeAMeTa 4epe3 JAEMOHCTPAIMIO JIETSIM [PUMEPOB
OTBETCTBEHHOTO, IPaXkJJaHCKOTO ITOBEIECHMSI, MIPOSIBIICHUS
YEIOBEKOMIO0US u JOOpOCEePIEIHOCTH, yepes moadop
COOTBETCTBYIOIIMX TEKCTOB JUIsS YTCHUsI, 3aJad sl peIICHUs,
MPOOJIEMHBIX CHTYalui Isi OOCYXICHUS B KJIacce.

2.2

HenpenenbHbie yrieBo10posl:
QJIKeHBI, aJIKaINEHBI, ATKIHBI

bubnnoreka [TOK
https://m.edsoo.ru/7
f41837c

® TIpUMEHEHHE Ha YpPOKE HWHTEPAKTHBHBIX (OpM  PabOTHI
YUYaIIUXCS: HWHTEIUICKTYalbHBIX, JENOBBIX, CHTYallHOHHBIX HID,
CTUMYJHPYIOLIMX IO3HABATEIbHYID MOTHBALMIO IIKOJBHUKOB;
JIICKYCCHH, KOTOpBIE MAIOT yYaIIUMCsl BO3MOXKHOCTH IPHOOpECTH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OITBIT BEJCHUSI KOHCTPYKTUBHOTO JMajiora; TpylnmnoBol paboTel min
paboTHI B mapax, KOTOpbIE y4daT IIKOJIbHUKOB KOMaHAHOH paborte n
B3aMMOJICHCTBHUIO C IPYTUMU JIETbMU;

e BKJIIOYEHHE B YPOK HUIPOBBIX IPOLEAYp, KOTOPBIE MOMOTaroT
HoAAepKaTh ~ MOTHBALIMIO  JeTell K  MONY4YEHUIO  3HAHUH,
HaJIaXKUBAHUIO TTO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLIEHUH B KJIacce,
IIOMOTal0T YCTAHOBJICHUIO J00pOXKenaTenbHOH aTtMocdepsl BO
BpeMsl ypOKa.

2.3 ApoMaTtudeckue yrieBoa0posl 2

bubnuoreka [JOK
https://m.edsoo.ru/7
141837¢c

e oOYX/eHHE MIKOJIHbHUKOB COOJIIOaTh Ha YPOKE OOIIEHpHHSTHIC
HOPMBI [TOBE/ICHHS, TIPaBUJIa OOIIEHHS CO CTAPIIMMU (YUUTEISIMH) U
CBEPCTHUKAMHU (oOyuaronmMucs), MPUHIUIIBI y4eOHOH
JICIUIUIMHBI M CAMOOPTaHHU3a1IUH;

e BKIIOYEHHE B YPOK HMIPOBBIX MPOLEAYP, KOTOpPbIE MOMOTaloT
MOAJIeP)KaTh ~ MOTHBALMIO  JeTed K TIONYYeHUIO  3HAHUM,
HaJIQ)KMBaHUIO TIO3UTHBHBIX MEKIMYHOCTHBIX OTHOIIEHHWH B Kilacce,
MOMOTAIOT  YCTaHOBJICHHIO J10OpoKenaTenbHoH atMmocdepbl  BO
BpeMsi YpOKa.

[IpupoHbIE HCTOYHHUKHU

bubnuroreka [JOK
https://m.edsoo.ru/7

o IIOBBIIIICHUC (byHKI.IPIOHaJ'II:HOﬁ YUTATEJIHCKOMN KOMIICTCHIIM
00y4aroImmxcs;

HCIIOJIb30BAaHUC BOCIIMTATCIbHBIX BO3MOXKHOCTEH COZICpKaHUA
y4eOHOro mpeaMera dYepe3 IEMOHCTPALMIO JEeTSIM IPHUMEPOB

2.4 JIEBOJIOPOJIOB M UX 3 1
yr /I0pOZt f41837c OTBETCTBEHHOTO,  TIPaKJAHCKOTO  TOBEJEHMSA,  MPOSIBICHHUS
nepepaboTka 4eJIOBEKOMIOOMS M J00pOCepieYHOCTH,  depes  moabop
COOTBETCTBYIOIIIUX TCEKCTOB [JIA YTCHUs, 3adad I PEIICHUs,
MpOOJIEMHBIX CUTYaLUil 71si 00CYKJCHHUS B KJlacce.
Hroro no pazaeny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeJuHeHust

3.1 Cnuprel. ®enon 3

bubnuoreka [TOK
https://m.edsoo.ru/7
f41837c

e [IpUBJICYCHHE BHUMAHUS HIKOIBHUKOB K IIEGHHOCTHOMY aCIEKTY
MOoJy4aeMol Ha YpOKE COIHMANBHO 3HAYUMOW uH(popmanuen —
WHHAIMMPOBAHUE €€ OOCYKICHHUS, BBICKA3bIBAHUA yJalUMUCS
CBOETO MHEHUS I10 €€ MOBO/Y, BEIPAOOTKH CBOETO K HEH OTHOIICHHUS;
® NCNIONBb30BAHWE BOCHHTATENbHBIX BO3MOXHOCTEH COAEpKaHMSA
y4eOHOro TpenMera 4epe3 JEMOHCTpPAlWIO JACTSIM IPUMEPOB
OTBETCTBEHHOT'O, TPaXJaHCKOTO  TIOBE/CHMS, MIPOSIBIICHUS
YENOBEKOMIO0HS M TOOPOCEPIETHOCTH,

NPUMEHEHNE Ha YPOKE WHTEPAKTUBHBIX (opM pabOTHI ydamIuxcs:
JIICKYCCHH, KOTOpPBIE JAl0T y4al[uMCsi BO3MOXKHOCTH IPHOOPECTH
OITBIT BEJCHUSI KOHCTPYKTHBHOI'O JMAJIOra; TPYNIOBONH pabOTHl Min
paboTHI B Mapax, KOTOPHIE yJaT IIKOJHHUKOB KOMaHAHOW pabore u
B3aMMOJICHCTBHIO C IPYTHIMH JICTEMH.
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Anpnerunpl. Kap6oHoBBIE

3.2
KUCa0Thl. CloKHbBIE 3PUPBI

Bbubnnorexa [TOK
https://m.edsoo.ru/7
f41837c

. WHUIIMUPOBAHWE W TOJUICPKKA  MCCIIEIOBATEIhCKOM
NESITETBPHOCTH  NIKOJIBHUKOB B paMKax  pealu3alid  UMH
WHIUBUAYAIGHBIX W TPYIIIOBBIX HCCIICAOBATEIBCKUX MPOCKTOB, UTO
JlactT MIKOJTBHUKAM BO3MOXKHOCTB prodpecTH HaBBIK
CaMOCTOSITEITFHOTO PEIICHUS TCOPETUYECKON MpOOIeMbl, HaBBIK
TCHEpUPOBaHUS © O(QOPMIICHHUSA COOCTBEHHBIX HJIEH, HaBBIK
YBa)KHUTEIFHOTO OTHOIICHHS K YY)KUM HACIM, O(QOpPMIICHHBIM B
paboTtax APYrux UccienoBaTeIe, HaBbIK MyOIMYHOIO BRICTYILICHHS
Tepe ayIUTOPHEH, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOYKU
3peHus; UCIOJI30BAHUE  BOCIUTATEIBHBIX  BO3MOXKHOCTEH
COZIep)KaHUsl Y4eOHOr0 TpenMeTa JUlsl MOATOTOBKU O00YYaIOMIUXCs K
000CHOBaHHOMY 3peiioMy BEIOOpPY Ipodeccuu, YIOoBIETBOPSIOMIEMY
KaK JIMYHBIC HMHTEPECHI, TaK U OOIICCTBCHHBIC MOTPEOHOCTH U
3anpockl PhIHKA.

3.3 VrneBoasl 3

bubnroreka [JOK
https://m.edsoo.ru/7
f41837c

. NPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (OpM padoThl
YUAIUXCS: HMHTEJICKTYalbHBIX, JIEJIOBBIX, CUTYAI[MOHHBIX WD,
CTUMYJIMPYIOIMX TI03HABATEILHYI0 MOTHBAIMIO I[IKOJIBHUKOB;
JIICKYCCH, KOTOpbIE JAIOT y4alIuMCsi BO3MOXKHOCTb HPHOOPECTH
OIBIT BENICHUS! KOHCTPYKTUBHOTO JTNAJIOra; TPYIIIOBOM paObOThl HIIH
paboThI B mapax, KOTOPbIE y4aT IIKOJIbHUKOB KOMaHHOH padore u
B3aMMOJICHCTBHIO C IPYTHMH JIETHMU;

. BKJIIOYEHHE B YPOK UTPOBBIX MPOLENYP, KOTOPBIE TIOMOTaloT
[OJNJEpKAaTh  MOTHMBALMIO JETed K  MOJYYCHHMIO  3HAaHMI,
HAJaXMBAHUIO TO3UTHBHBIX MEXKJIMYHOCTHBIX OTHOIIGHHH B
KJ1acce, TIOMOTal0T YCTAaHOBJIEHHIO T0OpOXKeTaTeIbHONH aTMOChephl
BO BpeMs ypoKa.

Hroro no pazaeny 13

Pasznen 4. A3orconepskanye oprannyecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. belkn 3

bubnuoreka [TOK
https://m.edsoo.ru/7
f41837c

e TIOBHIIICHHE (YHKIHMOHAJIBHOM UYHUTATENBCKOH KOMIIETEHIUH
00yJarommxcs;

MHULMHPOBAHNE W TOAJEPKKA HCCIISNOBATENLCKOH IeSTeNIbHOCTH
IIKOJGHUKOB B paMKaxX peaju3allid WMH HWHAWBHIYaJIbHBIX U
TPYNIIOBBIX ~ HWCCIIENOBATEILCKUX  IPOEKTOB,  HCIOJIb30BaHUE
BOCIIUTATENbHBIX BO3MOXKHOCTEH comepkaHHs ydeGHOro mpeamera
JUTS TIOATOTOBKH 00Y4JaromuXxcsi K 000CHOBAaHHOMY 3pEJIOMY BEIOOPY
npodeccHy, YIOBIECTBOPSIONIEMY KaK JIMYHBIE WHTEPECHl, TaK H
00IIEeCTBEHHBIE TOTPEOHOCTH U 3aIIPOCHI PHIHKA.

Hroro no paszneny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUSA
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IInactmaccel. Kayayku.

Bbubmnoreka [TOK
https://m.edsoo.ru/7

o NPUMEHEHNE Ha YPOKE HMHTEPAKTUBHBIX (OpM padoThI
YUAIUXCS: HMHTEIUICKTYaJbHBIX, MENOBBIX, CHUTYal[MOHHBIX HIp,
CTUMYJUPYIOIIUX IO3HAaBaTEIbHYI0O MOTHBALMIO UHIKOJIbHHUKOB;

51 BOHOKHa 2 f41837¢c ﬂHCKYCCHﬁ, KOTOpBIC JOAa0T Yy4JalllMMCs BO3MOXKXHOCTH HpI/I06peCTI/I
OIBIT BSACHHUA KOHCTPYKTUBHOI'O JAHaJIora, prHHOBOﬁ pa6OTLI HJIIn
paGOTLI B MMapax, KOTOPLIC y4aT HIKOJbHUKOB KOMaHI[HOﬁ pa60Te u
B3aHMOHeﬁCTBHIO C IpYTruMHU ACTbMHU.
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME
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11 KVIACC

n/n

HaumenoBanue pa3aeiioB u
TEM IMPOrpaMmbl

KoaudecTBO 4acoB

KonTpo
Bcero JbHbIE
padoTbl

IIpakTH
yecKkHne
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

BocnurareLHBIA acIeKT

Paznen 1. TeopeTnyeckue 0CHOBbI XUMUH

11

Crpoenue aToMOB.
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYecKnX djaeMeHToB 1. Y.
Meupeneena

bubnuoteka [JOK
https://m.edsoo.ru/7
f41837c

o YCTaHOBJICHWE  JIOBEPUTENBHBIX  OTHOUICHUH  MEXIY
YUUTENEM W €ro YYeHHUKaMH, CIIOCOOCTBYIOIIMX ITO3UTUBHOMY
BOCIPHATHIO y4allUMHUCS TpeOOBaHWH M TPOCKO yduTens,
TMPUBJICYCHHUE BHUMAHUSA HIKOJIBHUKOB K HEHHOCTHOMY AacCIICKTY
MoJlydyaeMoll Ha YpPOKE COIHMaIbHO 3HAaYMMOi HMH(poOpMalmer —
WHUIIMUPOBAHUE €€ O6Cy)KJICHI/I$[, BBICKAa3bIBaHUS Y4allUMHUCA
CBOET0 MHEHHs 10 €€ IOBOAY, BBHIPA0OTKM CBOErO K Hel
OTHOILICHUS;

. MHULMMPOBAHKE U NOJIEPKKA HCCIEA0BATEIbCKON
JeATENbHOCTH IIKOJIBHUKOB B PaMKax peai3aliid MU
MHIMBUIYaIbHBIX U IPYIIIOBBIX UCCIEIOBATENBCKUX IPOSKTOB, YTO
JAaCT MIKOIBHUKAM BO3MOYKHOCTD IIPHOOPECTH HAaBBIK
CaMOCTOSATEIBHOTO PEIICHHUS TEOPETHYECKON MPOOIEMBI, HaBBIK
TeHEepUpOBaHKA U 0OQOPMIICHUSI COOCTBEHHBIX M, HABBIK
YBaKUTEJILHOTO OTHOIICHHUS K UYXKHUM HAESIM, OpOPMIICHHBIM B
paboTax Apyrux uccienoBareneid, HaBbIK ITyOJINYHOrO BHICTYILUICHUS
Hepes ayIuTOpHe, apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOSH TOUKH
3pEeHUSL.

1.2

Crpoenue BemiecTna.
MHoroo6pasue BelecTB

bubnuoreka [TOK
https://m.edsoo.ru/7
f41837c

® HCIOJIB30BaHUE BOCITUTATEIBHBIX BO3MOXKHOCTE
CoJIep)KaHusl y4eOHOro IMpeAMeTa 4Yepe3 JIEMOHCTPAIMIO JIETSIM
NPUMEPOB  OTBETCTBEHHOTO,  TPAXKAAHCKOTO  MOBE/ICHHS,
MPOSIBIICHUS.  YEIOBEKONMIOOMA ®  OOpOCepACYHOCTH, dUepes
nosdOp COOTBETCTBYIOIIMX TEKCTOB JUISi YTEHHs, 3a1ad Juis
petieHus, MPOOIEeMHBIX CUTYAIHiA 17151 00CY)KICHUS B KIlacce;

® TpUMEHEHHE Ha YpPOKE WHTEPAKTHBHBIX (opM paboOTHI
YUAIUXCS: WHTEIJICKTYalbHBIX, JEJOBBIX, CHTYAIlMOHHBIX HIP,
CTUMYJIUPYIOIIMX [MO3HABATEIbHYI0 MOTHBAIIMIO IIKOJILHUKOB,;
JIACKYCCHI, KOTOPBIE TAIOT YHAIMMCS BO3MOXHOCTh IPHOOpECTH
OIBIT BEJICHUS KOHCTPYKTHBHOT'O JHAJIOTa; TPYIIOBOW pPabOTHI
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WM padoThl B Mapax, KOTOpbIE y4aT HIKOJIbHHKOB KOMAaHIHON
paboTe U B3aMMOAEHCTBHUIO C APYTUMH JIETHhMH.

1.3

XUMHUYECKUE PEAKIUU

Bbubnnorexa [TOK
https://m.edsoo.ru/7
f41837¢c

o WHHUIMUPOBAHKE U MOIIICPIKKA HCCIICIOBATEIIBLCKOM
JIESITEIIPHOCTH IIKOJIBHUKOB B paMKaX pean3aliuy HMU
WHIUBUAYAIBGHBIX M TPYIIIOBBIX UCCIICIOBATEIbCKUX MMPOCKTOB,
YTO JTACT MIKOJIBHUKAM BO3MOXKHOCTH IPUOOPECTH HABBIK
CaMOCTOSTEITFHOTO PEIICHHUS TEOPETHICCKON TPOOIJIEMBI, HABBIK
TCHEPUPOBaHUs 1 0QOPMIICHUS COOCTBEHHBIX UICH, HABBIK
YBa)KUTEILHOT'O OTHOIICHUS K YY)KUM HIEsIM, 0(OPMIICHHBIM B
paboTax Ipyrux uccienoBaTesel, HaBbIK MTyOJIHMYHOrO
BBICTYIUICHUS TICPE]T ayUTOPUCH, apTyMEHTHPOBAHUS U
OTCTaMBaHUS CBOCH TOYKH 3PCHUS.

Hroro no pazneny

13

Paznen 2. Heoprannyeckasi XuMus

2.1

MeTtanisl

bubnnoreka [JOK
https://m.edsoo.ru/7
f41837c

e I[pUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (opM pabOTHI
YYALIUXCS: HWHTEIUIEKTYaJIbHbIX, JETOBBIX, CHTYallHOHHBIX WID,
CTUMYJMPYIOLIMX ITO3HABATEIbHYI0 MOTHUBALMIO IIKOJIBEHHUKOB;
JHCKYCCHI, KOTOPBIE AIOT yJaIlMCsl BO3SMOXXHOCTb NPHOOPECTH
ONBIT BEACHHS KOHCTPYKTHBHOI'O JHAJIOTa; TPYMIOBOH PabOTHI
I paboThl B Mapax, KOTOpble y4aT IIKOIBHHKOB KOMAaHIHOW
paboTe 1 B3aMMOIEHCTBUIO C IPYTUMH JI€ThMHU;

® UHUOMHPOBAaHHE W  MONIEPKKA  HCCIIENOBATEIBCKOM
JEATEeNbHOCTH IIKOJIBHHKOB B paMKax peaju3alud HUMHU
WHIMBUIYAIbHBIX W TPYIIOBBIX HCCIENOBATELCKUX IPOEKTOB,
YTO JAacT IIKOJbHHUKAM BO3MOKHOCTH HPHOOPECTH HAaBBIK
CaMOCTOATEIBHOTO PEIICHUS] TEOPeTUYECKOW NPOOJIEeMbl, HaBBIK
reHepupoBaHus W O(QOPMIICHHS COOCTBEHHBIX WJEH, HaBBIK
YBaKUTEJIFHOTO OTHOIICHUS K YYXXHM HASsIM, OQOPMIICHHBIM B
paborax  Opyrmx  HCCIeAOBaTeNeid, HABBIK  ITyOJHMYHOTO
BBICTYIUICHUSI ~[lepe]] ayOUTOpHeH, apryMEeHTUPOBAaHUS |
OTCTaMBAaHHUS CBOSH TOUYKH 3PEHHSI.

2.2

Hewmerael

bubnnoreka [TOK
https://m.edsoo.ru/7
f41837c

® HCIOJNB30BaHUE BOCIHHTATEIBHBIX BO3MOXHOCTEH
Co/lep)kaHusl y4eOHOrO TpeaMeTa uepe3 JAEMOHCTPALHIO JEeTSM
NPUMEPOB  OTBETCTBEHHOIO,  TPaXKIAHCKOrO  IOBEICHUS,
TIPOSIBIICHUS.  YCIOBEKONMIOOMA ®  TOOpOCepAEIHOCTH, depes
non0op COOTBETCTBYIOIIMX TEKCTOB JUIA YTEHHS, 3aj4ad s
penIeHus1, MpoOIEMHBIX CUTYalUi 11t 00CYKICHHS B KJIacce;
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® HCIOJNB30BaHUC BOCIHTATEIBHBIX BO3MOXHOCTEH
coziep>kaHus yueOHOro mpeMeTa sl MOATOTOBKU 00YyJaroIIuXCs
K 000CHOBaHHOMY 3penomy BEIOOpPY npodeccun,
VIOBJIICTBOPSIIOIIEMY ~ KaK  JIMYHbIE  WMHTEPEChl, Tak |
00LIIeCTBEHHBIE MOTPEOHOCTH M 3aNPOCHI PhIHKA.

CBsI3b HEOPraHUYECKUX U

bubnuoteka [JOK
https://m.edsoo.ru/7

®  HCIOJB30BaHKE BOCITUTATEbHBIX BO3MOXKHOCTEHN
cofiep>kaHusl y4eOHOrO TMpeaMeTa uepe3 JEMOHCTPAIHMIO JEeTAM
NPUMEPOB  OTBETCTBEHHOTO,  TPaKIaHCKOTO  IOBEIEHW,
OPOSIBIICHUSI  YENIOBEKOMIOOUST M TOOPOCEPICYHOCTH, uepes3
nogbop COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHWs, 3a1ad Juis

2.3 2 elIIeHus], TTPOOTEMHBIX CUTYaIHi [J1s1 00CYK/IEHHs B KIIacce;
OpPraHMYECKUX BEIECTB f41837c P > 1P Y e .
®  HCIOJNB30BaHUE BOCIUTATENbHBIX BO3MOXKHOCTEI
cofiep>kaHus yueOHOro mpeMeTa st MOATOTOBKU O0YJa0IIUXCs
K 000CHOBaHHOMY 3penomy BBIOOpY npogeccumu,
VIOBJIICTBOPSIFOIIEMY ~ KaK  JIMYHbIE  WHTEPEChl, Tak |
001IIeCTBEHHBIE MOTPEOHOCTH M 3aIPOCHI PhIHKA.
Hroro no pazneny 17
Pa3zpen 3. Xumus u ;Ku3Hb
® [pUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (opM pabOTHI
bubnuoreka [IOK YYalMXcs: HMHTEIUIEKTYaJIbHBIX, [EIOBBIX, CUTYallMOHHBIX WID,
https://m.edsoo.ru/7 | CTHMYJIMPYIOIMX TO3HABATENLHYI0 MOTHMBAIMIO INKOJIbHUKOB;
3.1 XUMUS U )KU3HB 4 i 6
£41837¢ JHCKYCCHH, KOTOpPBIE TAIOT yJaIlMCsl BO3SMOXXHOCTb NPHOOPECTH
ONBIT BEACHHS KOHCTPYKTHBHOI'O JHAJIOTa; TPYMIIOBOH PabOTHI
I paboThl B Mapax, KOTOpbIe y4aT IIKOINEHHKOB KOMAaHIHOW
padoTe U B3aMMOJIEHCTBHUIO C IPYTHMH AETHMH.
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KouuecTBO 4acoB
Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoTsbI padoTsbI
https://academy-
1 [Ipenmer opraHMyYecKol XMMUH, €€ 1 content.myschool.edu.ru/lesson/a9f3d191-
BO3HMKHOBCHHUEC, pa3BUTHEC 1 3HAYCHUEC S5ele-4e24-ac02-efb16fa49f6a
https://academy-
Teopust cTpoeHust OPraHUYECKUX content.myschool.edu.ru/lesson/c935a58c-
2 coemuaeHuit A. M. bytieposa, eé 1 ab0e-4¢59-9dcf-20517ae4b52e
OCHOBHBIE TTOJIOKECHUS
[IpencraBnenue o KIaccupuKaum httos://academy-
OpPraHH4€CKHUX BCIICCTB. content.myschool.edu.ru/lesson/726ee099-
3 Homenknarypa (cucremMaruueckasi) u 1 e1a9-410f-b8be-b4cb589aead1
TPUBUAIBHBIE HA3BAHUS OPTAHUYECKUX
BCIIECTB
https://academy-
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 content.myschool.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKUH PsiJl ec23-473c-b3d7-ed82fcaddd02
https://academy-
5 Meran u 3TaH — MPOCTEUIINE 1 content.myschool.edu.ru/lesson/258ddc06-
MIpEeJICTaBUTEIN aJIKaHOB ec23-473c-b3d7-ed82fcaddd02
https://academy-
6 AJIKCHBI: COCTAB I cTpoeHHe CBOMCTRA 1 content.myschool.edu.ru/lesson/4038171e-
’ 4158-4bd1-ae98-18dc1cfb9399
v OTuUiEeH U NPONWIEH — MpOoCTENIIne 1 https://academy-

NpEACTAaBUTCIIN aJIKCHOB

content.myschool.edu.ru/lesson/4038171e-
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https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

4158-4bd1-ae98-18dc1cfb9399

[Ipaktuyeckas padora Ne 1.

https://academy-
content.myschool.edu.ru/lesson/53cd2379-

8 «ITonmyuenue STUICHA U U3YYCHHUE €TO
CBOMNCTEY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. Byraauen-1,3 u https://academy-

9 mernnGyramen-1,3. TTomyuenme content.myschool.edu.ru/lesson/6df23393-

’ 6f08-4b9f-ae01-a983b95b854a
CUHTETUYECKOTO KaydyKa U Pe3UHBI
AJIKUHBI: COCTaB M OCOOCHHOCTH httos://academy-

10 CTPOCHH, TOMOJIOTHYCCKHM P, content.myschool.edu.ru/lesson/05c9a929-
AneTunes — npocTenmmn 6741-4d7¢-84b5-009292468356
MPEACTaBUTENh ATKUHOB

11 Brruucnenus mo ypaBHEHHUIO
XUMHUYECKON peaKiuu

https://academy-

12 ApeHbl: OEH30I1 M TOJIYOIL. content.myschool.edu.ru/lesson/d86d7d00-
TOKCMYHOCTH apeHOB d5b4-491d-aded-c3ddal9feefs
[eneTnuecKas CBs3b YIIIEBOI0POIOB, https://academy-

13 NPUHAIVIEKAIINX K PA3ITHIHBIM content.myschool.edu.ru/lesson/6c919641-
— 7956-4130-b1fd-c7e71db395d7
[IpupoaHbIE HICTOYHUKH httos://academy-

14 YrJI€BOAOPOAOB: IIPUPOAHBIN I'a3 U content.myschool.edu.ru/lesson/99557a5e-
MOMYyTHBIE HE(TAHBIE r'a3bl, HEPYTh U 2221-43e0-97b8-983de535c44d
MIPOJIYKTHI €€ mepepadoTKu
[IpupoaHBIE HICTOYHUKH

JIEBOJIOPOJOB: IPUPOIHBIHN ra3 u https://academy-

15 yr p - Pup content.myschool.edu.ru/lesson/99557a5e-
MOMYTHEIE HEQTAHBIC rasbl, HEQTL M 2221-43¢0-97b8-983de535¢44d
MIPOYKTHI €€ mepepadoTKu

16 KonTponpHas pabota no pazaeny

«YTaeBog0OpOABI»



https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

HPCHGHBHBIC OJHOATOMHBIC CITUPTHI:

https://academy-
content.myschool.edu.ru/lesson/5439c18b-

17
METaHOJ U 3TaHoJI. BomopoaHas cBs3b 7440-4b6f-bf84-c04fad71694f

https://academy-

18 MHoroaTtoMHbIe CITUPTHI content.myschool.edu.ru/lesson/461aa9c8-
3TUJICHTJIMKOJIb U TIULICPUH cOef-4827-a8e5-d1230bedc826
DEHOI: CTPOEHHE MOJIEKYIIBI, https://academy-

19 (bngﬂquKHe 1 XHMMYecKHe CRONCTRA content.myschool.edu.ru/lesson/649883b8-

’ 7¢5f-4f16-896e-10a2278b08f1
MPUMEHEHHE
https://academy-

20 Anbierunnl: GopManbaerua u content.myschool.edu.ru/lesson/8664b319-
aneTanpaerun. AneTon 0ba3-4945-b076-ch7ae5858b90
OJHOOCHOBHEIE ITPEIEIBHBIE https://academy-

21 KAPGOHOBBIE KHCIOTHI: MyPABLUHAS 1 content.myschool.edu.ru/lesson/b4feaa04-

3438-4b57-a3ec-ba0f9fe63cOd
YKCyCHast
IIpakTuueckas padora Ne 2. https://academy-
29 «CBoficTBa PaCTBOPa YKCYCHOIH content.myschool.edu.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb
KHCJIOTBI»
CreaprHOBas ¥ OJICMHOBAs KUCJIOTHI, https://academy-

23 KaK TPeJICTABUTENH BBICIINX content.myschool.edu.ru/lesson/71ac43f2-
Kap6OHOBI>IX KHCIIOT a0d4-4945-a0eb-1e59cd5f4dof

https://academy-

24 Mbua Kak oM BBICIIMX KapOOHOBBIX content.myschool.edu.ru/lesson/71ac43f2-
KHCIIOT, X MOIOIICE JICHCTBHE a0d4-4945-a0eb-1e59cd5f4d9f
CrosxHble 3(hUpbl KaK MPOU3BOIHBIC https://academy-

25 Kap6OHOBLIX KUCTOT FI/I,[[pOJII/B content.myschool.edu.ru/lesson/71ac43f2-

’ a0d4-4945-a0eb-1e59cd5f4dof
CIIOXHBIX 3(pUpPOB
26 JKupsl: ruaponns, npUMEHEHHE, https://academy-



https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

OMoJIOTHYECKast POJIb KHUPOB

content.myschool.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4d9of

VYTneBoIpl: COCTaB, KiaccuuKaIus.

https://academy-
content.myschool.edu.ru/lesson/709ce43a-

27 Baxueiimune npeactaBuTeNu: TII0K03a, 1

q)pyKT03a caxaposa deb6-4281-963b-01d2e212d4d0
9
https://academy-

28 Kpaxwmai u 1ie/nionosa xkak 1 content.myschool.edu.ru/lesson/690fbb76-
MIPUPOTHBIC TOJIMMEPBI f94a-4f77-bbbe-3d3ae748f716
KoHTpoipHas paboTa 1o paszuery https://academy-

29 «Kuciopojiconepxanie 1 content.myschool.edu.ru/lesson/66a7bd94-
OPraHWYECKHE COSUHEHHS 2bc5-4ec7-b7c¢7-ff893919d25a

https://academy-

30 AMMHEL: METHIAMIH ¥ AHTHH 1 content.myschool.edu.ru/lesson/0c608a59-

) 4c69-4481-839e-9205f201b73e
AMMHOKHCIIOTHI Kak aM()OTEpHBIE https://academy-
31 OpraHWYeCKHe COeTUHEH S, UX 1 content.myschool.edu.ru/lesson/c2f2f3d7-
’ 43d1-4873-ace0-78eca6009628
onostornyeckoe 3Hauenue. Ilenrumsl
https://academy-

32 benku kak npupoanbie 1 content.myschool.edu.ru/lesson/c2f2f3d7-
BBICOKOMOJIEKYJIIPHBIE COETUHEHUA 43d1-4873-ace0-78ecab009628

https://academy-

33 OCHOBHBIE IOHATUSA XUMHHU 1 content.myschool.edu.ru/lesson/45b81dac-
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN acba-440e-99e3-14c3ba78050a
OCHOBHBIE METO/IbI CHHTE3a https://academy-

34 BEICOKOMOTEKYISPHBIX COeIMHEeHHi 1 content.myschool.edu.ru/lesson/45b81dac-

acba-440e-99e3-14c3ba78050a
[Iimactmaccel, kaydyyky, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KVIACC

KoaudecTBo 9acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Kontpoabusbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoTsbI padoTsbI
https://academy-

l XI/IMI/IquKI/II/I DJICMCHT. ATOM. 3JI€KTp0HHa$I 1 Content_apkpro_ru/|esson/20b1df2e_
KOH(uUrypauust aToMoB 6ced-435b-b6dc-5155d30a45fa
IMepuoauueckuii 3akoH u [lepromiaeckast https://academy-
chcTeMa XUMMHUYeCKHuX 3jiemenToB /1. 1. content.apkpro.ru/lesson/e7d48881-

2 . 1 055d-49da-a49c-7375¢3d033e9
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOPUEHN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XMUMHMUYECKUX 3JIEMEHTOB U UX COEIMHEHUN 110 https://academy-

TPYTINaM 1 Mepro/iaM. SHaueHHe content.apkpro.ru/lesson/e7d48881-

3 1 055d-49da-a49c-7375c3d033e9
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMmudecknx 3aeMmeHnToB .. Menaeneena B
pPa3BUTUHU HAYKH

https://academy-
Crpoenue BeniecTBa. XMMHUYECKAsI CBSA3b, €€ content.apkpro.ru/lesson/2859ec02-

4 BUJIBI; MEXAHU3MEI 06pa30BaHI/I${ KOBAJIEHTHOM 1 8ecd-4cd8-8531-edad962608fb
cBsi3u. BogopoaHas cBsizb

https://academy-
B 35 content.apkpro.ru/lesson/8f219cef-
AJIEHTHOCTD. DJIEKTPOOTPULIATEIILHOCTD.
pooTpHI 7a8a-44d5-b58a-b3d1b2eeb237

5 Crenenn okucieHus. BemecTBa 1
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO https://academy-

CTpOCHHS content.apkpro.ru/lesson/a9c9a61le-
e387-4ffe-bcfb-aca9c7241b21

6 [TonsaTue o gucnepcHeIX cucreMax. McTuHHbIE 1 https://academy-

" KOJUIOUJHBIC paCTBOPHI. MaccoBas gons

content.apkpro.ru/lesson/8ae38be6b-



https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968

BEILIECTBA B PAaCTBOPE

e06f-4fae-9729-69903109f968

Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX COeAMHEHUM. ['eHeTnueckas

https://academy-
content.apkpro.ru/lesson/5e33bc30-

7 805d-41fe-bf72-86043445f57

CBSI3b HCOPraHUYECKHUX BEIICCTB, PA3TMYHBIX

KJIaCCOB

Krnaccudukarus XuMHYECKUX peakiuii B httos://academy-

HEOPraHMYECKOU U OPraHUYECKON XUMUHU. content.apkpro.ru/lesson/75637222-

8 3aK0oH COXpaHEHHUs MacChl BEIIECTB; 3aKOH d397-4b1a-810a-cc7bca%e8a0c

COXPAaHEHUS W TIPEBPAIICHUS SHEPTUU TIPU

XUMHYCCKUAX PEAKITHSIX
https://academy-
content.apkpro.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655

9 Ckopoctb peakiui. OOpaTuMble peakiuu.

XHUMHUYECKOE PaBHOBECHE https://academy-
content.apkpro.ru/lesson/0e41e568-
0a2b-4605-bb92-35d1ab69f9ba

[Tpaktuueckas padota Ne 1. «BnustHue

10 pa3IUyHBIX (DAKTOPOB HA CKOPOCTH

XUMHUYECKOHN peakinm»
https://academy-

DnexTponuTHueckas auccouuanus. [lonsarue ;c;g;j;i:;p;; 6(:22;571%/72 53 67:: bod

1 0 BoJIopoiHOM Tokasarene (PH) pacteopa.

Peakiiun nonHoro oomeHna. ['maposms https://academy-

OPraHMYECKMX M HEOPIaHUYECKUX BEIECTB content.apkpro.ru/lesson/847d1752-
151b-4501-8390-f29649f6c913

OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIEC PEAKITHH. https://academy-

12 [TonsiTue 06 37eKTposM3e paciiaBoB U content.apkpro.ru/lesson/32eSedcd-

pacTBOPOB COJIEH

cb82-4f4a-ad5e-4f56bc7el4ed
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KoHnTponsHas paborta no pasaeny

https://academy-
content.apkpro.ru/lesson/cc14f97b-

13
«TeopeTndyeckne OCHOBBI XUMUN» ada3-4ac9-a123-dadc40973c6f
Mertaiel, ux noJsoxenue B [leproanueckoi https://academy-
cHCTEeMe XMMUYECKHX d1eMeHToB JI. U content.apkpro.ru/lesson/a0d5bd16-

14 MenieneeBa 1 0COOCHHOCTH CTPOCHUS 683e-4ale-8073-70c604e9c862
atomoB. O01ue pusndeckue cBOMUCTBA
METaJIJIOB

https://academy-
content.apkpro.ru/lesson/a0d5bd16-
. 683e-4ale-8073-70c604e9c862
15 CruiaBbl METAIIIOB. DIIEKTPOXUMUYECKUAN PSITT
HanpsHKEHU METaJIOB https://academy-
content.apkpro.ru/lesson/e7{f8162-
0d4d-40f8-b9f7-422c3e710750
XUMHUecKne CBOHCTBA BXKHEHIIINX METAIIOB https://academy-
16 (HATpPHi, KaTHil, KATbIHii, MATHHI, content.apkpro.ru/lesson/e7ff8162-
o o 0d4d-40f8-b9f7-422c3e710750
ATIOMUHHK) U UX COCTMHCHUM
https://academy-

17 XHUMHYCCKHE CBOMCTBA XpOMA, M/ H HX content.apkpro.ru/lesson/e7ff8162-
COEIUHEHUN 0d4d-40f8-b9f7-422c3e710750

https://academy-

18 XI/IMI/II‘IeCKI/Ie CBOHUCTBa HI/IHKa, JKEJIE3a U uX Content_apkprc).ru/lesson/e7ff8162_
COEIMHEHUHN 0d4d-40f8-b9f7-422c3e710750
[MpakTrueckas padota Ne 2. "Pemenue https://academy-

19 SKCTIEpHMEHTATBHBIX 337124 TIO TeMe content.apkpro.ru/lesson/6545ec44-

" 34c5-43f6-826b-a648d7d6fef7
«MeTamnab
20 Hemertannsl, X Moa0XKeHUE B https://academy-

HepHOHquCKOﬁ CHUCTEMEC XUMHNYCCKUX

content.apkpro.ru/lesson/2390b83e-
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anemenToB JI. 1. MenpeneeBa 1 0COOCHHOCTH
CTPOEHUSA ATOMOB

2935-4c96-bd3a-25f26d9c1139

dusznueckue cBOMCTBAa HEMETAIIOB.

https://academy-
content.apkpro.ru/lesson/cfb70c37-

21 Annotponusi HeMeTauIoB (Ha IpUMeEpe 2784-4¢66-be05-b0966dffb673

KHCIIOpo/1a, cephl, pocdopa u yriepoaa)
https://academy-

22 XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX content.apkpro.ru/lesson/cfb70c37-
COeqUHEHUN 2784-4c66-be05-b0966dffb673

https://academy-

23 XuMHYECKHE CBOMCTBA a30Ta, pocodpa u ux content.apkpro.ru/lesson/cfb70c37-
COEeIUHEHNN 2784-4¢66-be05-b0966dffb673

https://academy-

24 XMMUYECKUE CBOMCTBA YrIIEpOaa, KPEMHUSA U content.apkpro.ru/lesson/cfb70c37-
HUX COEIUHEHNN 2784-4¢66-be05-b0966dffb673

https://academy-
COGILI/IHCHI/Iﬁ 2784-4c66-be05-b0966dffb673
O060011eHre U cucTeEMaTU3aLMs 3HAHUI 11O https://academy-

26 teme «Hemerannsly. BeraucieHus mo content.apkpro.ru/lesson/029ee9f3-
YPaBHEHUSIM XUMUYECKUX PEAKIUHN U 6675-4682-9ba8-7fca5cal8277
TEPMOXUMHUYECKUE PACUETHI
ITpaktuyeckas pabora Ne 3. «Pernenue https://academy-

27 KCTIEPUMEHTATHHBIX 337144 TT0 TEME content.apkpro.ru/lesson/7c19b0ba-

7815-4db3-86f4-d0ac5b740b3b
"HemeTamasl"»
https://academy-
28 KonTponsHas paboTta no Temam «MeTamib» u content.apkpro.ru/lesson/34e920c7-

«HemeTamie»

f570-45b1-8c7e-b7989845da49
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Heopranuueckue u opraHuyecKue KUCiaOThI.

https://academy-
content.apkpro.ru/lesson/35c2be59-
f1c6-46¢c6-910c-46a0576d6924

29 1
Heoprannueckue n opraHn4eckre OCHOBAHHUS https://academy-
content.apkpro.ru/lesson/58903722-
79bc-4b22-b276-114fab0dd141
https://academy-
AMBOTEPHEIE HEOPTAHMIECKHE K content.apkpro.ru/lesson/46b429e4-
p p 931c-43fb-a2ba-be9eObbeddef
30 OpraHuveckue coeanHeHusd. [ enernueckas 1
CBSI3b HEOPTAHUYECKUX U OPTAaHNYECKUX https://academy-
BEIIECTB content.apkpro.ru/lesson/c6c5af9a-
9645-4604-9834-59151d566a61
Pouk XUMHHM B 00€CIIEUeHIN YKOJIOTHYECKOT, https://academy-
31 SHepreTHYecKoil 1 MUIIEBOi 6e30MacHOCTH, 1 content.apkpro.ru/lesson/acd826cf-
ba2d-49db-b216-ef7c26a84728
pa3BUTHN MEIUIAHBI
IIpencraBieHns 06 0OIMX HAYIHBIX https://academy-
32 NPUHIMTIAX TPOMBILITIEHHOTO TOTy4eH s 1 content.apkpro.ru/lesson/f5999557-
. 18c8-4853-83a0-588bf830407a
BAXXHEHUIIINX BENIECTB
https://academy-

33 YerioBeK B MHPE BELIECTB 1 MATEPHAIIOB 1 content.apkpro.ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8a59f
https://academy-

34 XUMUS 1 310pOBbE YelIoBeKa 1 content.apkpro.ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8a59f

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLUECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 10 knacce/ Pymsutuc I'.E., ®enpaman @.I'., AknmonepHoe o6miecTBo «M31aTenbcTBO
«IIpocsemeHue»

» Xumus, 11 xnace/ Pymutuc I'.E., ®enpaman @.I'., AknimonepHoe o6miecTBo «M31aTenbCcTBO
«IIpocsemeHue»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. bpeiirep JI.M., baxxenosa A.E., Xumus 8-11 xnaccel. PazBepHyroe TemaTHuecKoe IUIaHUPOBAHUE 110
yueOnukam Pymsutnca I'.E., ®enpamana @.I7., Bonrorpan, Yuurens, 2009

2. XMMHYECKUH IKCTIEpUMEHT B 1miKoJje. 10 kimacc: yaeOHo-MeToauaeckoe nocooue/ ['adbpuansa O.C.,
Barnuna JLIL. - M.: [Ipoda, 2005.

3. I'abpuensu O.C., Octpoymos WN.I'. Hactonbhas kaura yunrens. Xumus 10 kimace. — M.: Ipoda, 2004.
4. XuMU4eCKU SKCTIEpUMEHT B mikoje. 11 kmacc: yuebHo-meTonuueckoe nocodue/ I'abpuensia O.C.,
Barnuna JLIL. - M.: [poda, 2005.

5. T'abpuensu O.C., Octpoymos WU.I'. HactonpHas kHura yunrens. Xumus 11 knace. — M.: [Ipoda, 2004
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