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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMUMHM Ha YpPOBHE cpeaHero oOmero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickort denepanmmny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHOit 00pa30BaTENbHOM MPOTpaMMBbl CPEAHET0 O0IIEeTo 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B dDenepasbHOM  TOCYAAPCTBEHHOM
obOpazoBarenpbHOM cTanmapre COO, c¢ yuérom KoHmenmmu mnpenogaBaHus
y4eOHOro mpeaMmera «XuMus» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoii
denepainuy, peaqu3yIOlMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOTPAMMBI, U
OCHOBHBIX TnoyiokeHnd «CTpaTeruum pas3BuTUs BocnuTtaHus B Poccuiickoi
®enepanuu Ha nepuoa 10 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY NOAXOIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEIAECICHHUIO
oO1ielt crpaTeruy 00y4eHusl, BOCIIUTAHUS M PA3BUTHUSI OOYUYaIOIIMUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aist 10—11 kinaccoB Ha 0a30BOM YPOBHE COCTaBUIIU
koHnentyainbHble mojioxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICNIEH,
COJIepKaHUsl, pPe3yJbTaTOB OOy4YeHUs] U TPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHONM OpraHM3alllM, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpa3oBaHHOCTH. OHO CHYXUT 3aBEpIIAONIMM JTaloOM pead3alid  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEW, MNPUCYIIHX
LEJIOCTHOM CHUCTEME XUMHUYECKOTO O00pa3oBaHUs. OTH LEHHOCTH KacarTcs
MO3HAHHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHUS U O0IIEH KYJIbTYpPhI
YeJl0OBeKa, a TaKXe »SKOJOIMYeCKM OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY
3I0pOBbI0 M TIpUpPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOydJaromuxcsi Ha ypoBHE cpeHero ooOiiero oopa3oBaHus CPeACTBAMU Y4E€OHOTO
npeaMera «XuUMHUsS», COJIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpEEIeHbl B
nporpaMme 1O XUMHUU C y4€TOM CHenu(UKd HAyKu XUMHUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MATEPUATIBLHOM U3HU OOIIECTBA, a TaKkKe C y4ETOM
o0lMX 1ened M TPUHLHUIIOB, XapPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1iero oopasoanus B Poccutickoit denepaium.

XuUMUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT oco0ylo pojb B
COBpEMEHHOW IMBUWIIM3AIMH, B CO3JaHUM HOBOW 0a3pl MaTepUaIbHON KYyJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIIICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KaIOIIeM MHUpPE KaK O €IMHCTBE
IpUPOABl M YeJoBeKa, KOTopoe (popMupyercs B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPY)KAKOLIETO0 MHUpPA, OCO3HAHMS B3aWMOCBS3U MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMHU PUMEHEHHUS.



TecHO B3aMMOJEUCTBYs C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOI 4aCcThI0O MUPOBOU KYJIbTYPhI, HEOOXOJUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W >KM3HM KaxJoro ujeHa oOmectBa. COBpeMEHHas XUMHs KaK Hayka
CO3UJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa HAa pEUICHUE
IJI00ABHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHSI YENOBEYECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON 0€30IMaCHOCTH U OXPAHbI 3[I0POBbS.

B cootBerctBUM ¢ OOmMMM LENSIMH W TPHUHLIUIIAMU CPEIHEro OOIIero
oOpa3oBaHus conaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMICKYJIbTYPHYIO MOJITOTOBKY
oOy4Jammuxcs, HEOOXOAUMYH0 UM Il  BBIPAOOTKH  MHPOBO33PEHUECKHUX
OpPHUEHTHUPOB, YCIIEIMIHOIO BKIIOYEHUS B JKU3Hb COLAYMA, IPOAOJDKEHUS
o0pa3oBaHus B Pa3IMYHBIX O0JACTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHEH.

CocTaBnsitoliiMU ~ TIpeIMEeTa  «XUMHUSD»  SIBIAIOTCS 0a30Bble  KypChl —
«Oprannyeckas xumuss» U «OOIass W HEOpPraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUU M0 HEOPTaHMYECKON XMMHUU (C BKIIOUCHHEM 3HAHUHN W3 OOLIEH XUMUH) U
opraHnyeckor xumuu. @OpMHUPOBAHME NTAHHOW CUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00eCHeurBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEr0 MHOrooopasus
BEII[ECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUIN XUMHUH.

CrpykTrypa coaepxaHusi KypcoB — «OpraHuyeckas xumus» u «OOmas u
HEOpraHuveckas XUMHsS» CHOpPMUpOBaHA B NPOrpamMMe IO XHMMHUHU Ha OCHOBE
CUCTEMHOTO TIOJIXO/la K M3YYCHHIO Y4eOHOTrO MaTepuaiia U 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeaenEHHbIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHH BEIIECTBA
pacCMaTpUBAIOTCSI HAa YPOBHE KIIACCHYECKOM TEOPUM CTPOCHHUS OPTaHHYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHMYECKUX U  IJIEKTPOHHBIX
OpeIcTaBlIeHUd O cTpoeHuu BenlecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAKTCSA B Pa3BUTHH — OT YIVIEBOJOPOJOB /IO CIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COCOUHEHUH. B Kypce OpraHMyeckom XHWMHUHU IIOJIYy4YarOT pPa3BUTHUE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl MEpBOHAYAIBHbIE
MPEICTABICHUS O XUMUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKLUU.

[Ton HOBBIM yriioM 3peHHs B mpeaMere «XuUMHsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3yYEHHBIH Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
TEOPETUYECKU Marepuan M (PAKTOJIOrMYECKHE CBEACHHMS O BELIECTBAX W
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOYyYaroIIUMCS TPEIOCTAaBIACTCS BO3MOXHOCTh OCO3HAaTh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUECKHX U METOIO0JOTMUECKUX MO3UIINH,



riy0)ke TOHSATh MCTOPUYECKOE U3MEHEHHE (YHKIMHA 53TOro 3akoHa — OT
o0oOmaromie 10 00BSICHSIONIEH U TPOTHOZUPYIOIIEH.

Envnas cucrema 3HaHMM O BaKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHHU, a TAKKE O XUMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHus JomojHsieTcs B kKypcax 10 m 11 kmaccos
AIIEMEHTAMHU COJICPKAHMS, HMEIOMIMMH KYJIbTYPOJIOTHUECKUNH € TMPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW M MPAKTHUECKOU
NESATEIbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K TMPOLECCY
TBOpUYECTBA B 00JACTH TEOPUHU U MPAKTUUECKUX MPHUIOKEHUN XUMHUH, TOMOTAIOT
BBITYCKHUKY OPHUCHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEW, KPUTHUECKH OCMBICINBATh WH(POPMAIUIO U
OpUMEHSATh €€ HJis TIOTNOJHEHUS 3HAaHUM, PEIICHUS WHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIIEIOBATEIbCKUX 3a7a4. B 1enom conepkanue ydueOHOTO
npeaMera  «XWUMHUS» ~ JTAHHOTO  yPOBHS  WM3Y4YeHUS OPHUCHTUPOBAHO  HA
dbopmHpoBaHrEe y OOYYarOIIUXCSd MHUPOBO33PEHUYECKONW OCHOBBI JUIsl MOHUMAHHUS
¢unocopckux HAEH, TaKUX Kak: MaTEepUAIbHOE €IUHCTBO HEOPTaHWYECKOTO W
OpPraHUYECKOr0 MHUpPA, OOYCJIOBIIEHHOCTh CBOMCTB BEUIECTB HX COCTaBOM U
CTpPOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SBICHUN TYTEM OKCIEPUMEHTA U
pEeIICHHs] TPOTUBOPEYMH MEXAY HOBBIMH (akTaMH H  TCOPETUUCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJIOTHYECKUX MpoOJeM, a
Takke MpoOeM cOepexeHUs] SIHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenuss 3a7ad4  BOCIUTAHUSA, PA3BUTHS M COLMAIU3AINU
O0yJaromxcs MPUHATHIE MPOTPAMMON O XHWMHHU TOIXOJBl K OMpEACIICHUIO
COJEp)KaHUS W TIOCTPOSHUS TMpEeAMeTa MpeayCMaTpuBarOT (HOPMHUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUHN, WMEIOMUX 0a30BO€ 3HAUCHUE JUIS
pa3sTUYHBIX BHJIOB JICATEILHOCTH: pEIICHHs MpoOjeM, TOWCKa, aHauu3a W
00paboTku MHGOPMALIMK, HEOOXOTUMBIX JIJIsl TPUOOPETEHUS ONbITA MPAKTHYECKOU
U HCCIEA0BATENIbCKON JESTeNIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemojgaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HAa YPOBHE CPeHEr0 00I1Iero o0pa3oBaHus, IPU ONPEICTICHUN
COJICP)KATEIBHON XapaKTePUCTHKHU IeNiel H3y4deHHs] TMpeaMeTa HarpaBICHUEM
NEPBOCTENEHHONW 3HAYMMOCTH TPAJUIMOHHO MPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEILHOCTH YEeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUs TAaKOW MOAXOJ K ONPEACICHUIO LEJIe U3YYEHUS
peaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMHU IEJIAMHU HU3YUYCHHs TpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHUCTEMBl XUMHUYECKHMX 3HAHUM Kak  BaKHeHIen
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIFOUEBBIC TIOHATHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TCOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHUpOBaHME U PA3BUTHUE MPECTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BCIIECTB M XUMHYCCKUX PEaKIHWid, HEOOXOIWMBIX IS TPHOOPETCHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEUIECTB U XHWMHUYECKHUX SBJICHUIA,
UMEIOIIHUX MECTO B MPUPO/IE, B IPAKTUYECKOM U MOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUI U CIIOCOOOB JESATEILHOCTH, CBSA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XHUMHYECKOTO OSKCIEPUMEHTa, COOJIOJCHUEM IpaBUII
0€301macHOro o0palieHus ¢ BEIIECTBAMHU.

Hapsiny ¢ atum, conepxkaTenbHasi XapaKTepUCTUKA 1IeJIed U 3aa4 U3y4deHUs
npeaMeTa B IporpaMMe Mo XMMUK YTOYHEHa U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME CpeAHero obmiero oopazoBanus. CeroaHs B
NpernoJaBaHUM  XUMHUM B OONbIIEH  CTEEeHW OTHAETCs  MPEANOYTCHHE
MPAKTUYECKON KOMIIOHEHTE COjepKaHus OOy4YeHHs, OPHUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allluM, BIIAJCIONIETO HE
HAOOpOM 3HaHUM, a (PYHKIIMOHAILHONW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOTO TIOJYYCHHsI 3HAHWK W MPUMEHCHUS WX B PEAbHON KU3HH
JUIS PEIIeHUs] TPAKTHYECKUX 3a/1a4.

B cBs3m ¢ 3TUM TpU U3YYEHUHM TpeaMeTa «XUMHUS JIOMUHUPYIOIIEEe
3HaYEHUE MPUOOPETAIOT TaKWE EIH U 33/1a4H, KaK:

amanTanyus 00yJaroImuxcs K yCIOBUSAM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYaIIHMSIX, CBSI3aHHBIX C BEHIECTBAMU U UX
MPUMEHEHUEM;

dbopMupoBaHne y OOYYarOImIMXCS KIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), MMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS PA3IUYHBIX BHIIOB
NeATEILHOCTH: PEIIeHUs] po0sIeM, MOMCKa, aHalnu3a U 00paboTku uHGOpMAIIH,
HEOOXOIMMBIX JJIi TMPUOOPETEHUsI ONbITa JEATENIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B I[IO3HAHUM XHUMHH, a TaKKe JUId OIEHKHM C TMO3ULIUN
IKOJIOTUYECKOW OE30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEAY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEH 00YyJaroIMXCsl: CIOCOOHOCTH CaMOCTOSITENIFHO MMPUOOPETATh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUU JJIsl TTIOMCKAa M aHaiu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OpPMAIIMU XUMHUECKOTO COJEPIKaHMUS;

dbopMupoBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO M IOTHYECKOTO
MBIIIIEHUSI, HA0JIF01aTeThHOCTH, COOPaHHOCTH, AKKYPAaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXONUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TMPOBEIACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydalmmxcsd yOeKIEHHOCTH B T'YMaHHCTHUYECKOU
HAIPaBJICHHOCTH XWMHH, €€ Ba)XXHOW POJIM B PEHNICHHWH TI00aTbHBIX MPoOIIeM
paIMOHATBHOTO MPUPOAOTIONB30BAHUS, TIOMIOJHEHUSI YHEPTETUUECKUX PECYpPCOB H
COXpaHEHUs] MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHONIIEHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MNPUOOpPETEHHUs OIbITa
WCITOJIb30BAHUS TIOJTYYCHHBIX 3HAHWUW U1 MPUHATHAS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMHUYCCKUMU SBJICHUSMU.

B yuyebHOM mnaHe cpenHero oOmero oOpa3oBaHUs MPEAMET «XHUMH»
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MPEAMETHON o0nactu «EcTecTBEeHHO-HAy4YHbIE
PEAMETHD.

OO611ee YuciI0 4acoB, OTBEAEHHBIX U1 U3YYCHUsI XUMHUH, Ha 0230BOM ypOBHE
cpeaHero oomiero oopaszoBanus, coctasisier 68 yacoB: B 10 knacce — 34 yaca (1
gac B Henento), B 11 kmacce — 34 gaca (1 gac B Hefenio).



COJEPXKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBbI OPraHUYeCKOH XUMHH

[IpeameT opraHn4ecKod XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MAaTepuaioB. TeOopHs CTPOEHUS OpPraHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHoBHbIE TT0JI0KeHUS. CTPYKTYpHBIE (POPMYJIIBI
opraHuyeckux BemecTtB. ['omonorus, wu3zomepuss. XuUMUYECKas CBsI3b B
OpPraHUYECKUX COECUHEHUSX — OMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienne o kiaccupuKauuyd OopraHMYEecKuX BellecTB. HomeHknaTypa
OpPraHWYECKUX COCIMHEHUM (cucTeMaTHYecKas) W TpUBHUAJbHbIE HA3BaHUS
BKHEHIINX MTPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3Y4YEHHUS BEIIECTB M HUX IIPEBPALLCHHN:
O3HAKOMJIEHHME C O0Opa3llaMd OpPraHWYEeCKHMX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJIEHUE U
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALIEHNUIO OPraHUYECKUX BEIIECTB
IIpYU HarpeBaHuu (1JiaBjieHue, 0OyTIMBaHUE U FTOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKMH psia. MeraH m 3TaH —
NpOCTEUIINE MPEICTABUTEIN AJIKAHOB: (PU3WYECKHE W XHWMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHuss M TOPEHHUs), HAXO0XKJIECHHWE B MPUPOJE, MOJIyYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUIIEH U MPONWIEH —
NPOCTEUIINE MPEACTABUTEIN AJIKEHOB: (PU3WYECKHEe U XHWMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TAJOTCHUPOBAHUS, THApPATALUU, OKUCIEHUS U
NOJINMEPHU3ALIHMH ), TOJYYEHHE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 m metwnOyragueH-1,3: cTpoeHue, BaKHEWITHE
XUMUYECKUE CBOWCTBA (peakuusi nonumepusanuu). [lomyueHne CUHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHUSI, TOMOJIOTHUYECKHM psifl. AlleTUIIeH
— MpPOCTEHINMHA TpEeACTaBUTEIb AJIKUHOB: COCTaB, CTpPOEHHUE, (PU3NYECKHE WU
XUMUYECKUE CBOMCTBA (peakuuu THIPUPOBAHMS, TAIIOT€HUPOBAHUSA, TUIpaTaIUH,
rOpeHus), MoJy4yeHrue U NIpUMEHEHHE.

Apensl. bensoin: cocraB, crpoeHue, (GU3NUECKHE M XUMUYECKHE CBOMCTBA
(peakiuu raJoreHUpOBaHWs U HUTPOBaHMS), NOJyYeHHE U NMpPUMEHEHue. Tonyon:
cocmaes, cmpoeHue,  usuueckue U  Xumuuyeckue  ceolicmea  (peaxkyuu
2aN02EHUPOBAHUS U HUMPOBAHUS), NOJYyUeHue u npumereHue. TOKCHUHOCTD



apeHoB. ['eHeTnueckas CBA3b MEXIYy YIJICBOJOPOAAMHU, NPUHAICKAIIUMUA K
pa3IMYHBIM KJIacCaM.

[IpuponHble WCTOYHHMKM YIVIEBOAOPOAOB. lIpupomHBIi ra3 W mNONyTHBIE
HedTsaubie ra3el. HedTh u €€ mpoucxoxnaenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaauTH4eckui), muposnus. I[IpoaykTsi
nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObiTy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOAbl HM3YyUYEeHMs] BELIECTB M MX INPEBPALLCHUN:
O3HAKOMJIEHME ¢ oOpasllaMu IUlacTMacC, KayuyyKOB M PE3UHbI, KOJUIEKIUU
«Hepts» u  «Yromp», MOAECIUPOBAHUE  MOJEKYJ]  YIIIEBOJOPOAOB U
raJIOTeHOMPON3BOIHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThl: MOTYYEHHE STUIICHA

Y U3YUYEHHE €TO CBOMCTB.

Pacuérnrlie 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIIM IMPOAYKTA PEAKIMM 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU NPOAYKTOB PEAKIIIH).

Kuciiopoaconepxkamue opraHu4ecKue coeAMHEHUA

IIpenenbHblE OJHOATOMHBIE CHUPTHI. MeETaHON M 3TAHON: CTPOCHHE,
buznueckue W XMMHYECKHE CBOWCTBA (PEaKIMU C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPO/IAMH, TOpEHHE), TMpPUMEHEHUE. BoIOpOoaHbBIE CBSA3M MEXAY
MOJIEKYJIaMU CIIAPTOB. JIeHCTBUE METAaHOIAa U DTAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaromMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJMLEPUH: CTPOECHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJTOYHBIMU
MeTa/llaMH, KaueCTBEHHAs pPeakiusi Ha MHOTrOaTOMHbIE CHUpPTHI). JlelicTBHe Ha
OpraHu3M 4enoBeka. [I[puMeHenne rmiepruHa v STUIICHTITUKOJIS.

®eHos: CTPOCHHE MOJEKYNbl, (U3MYECKUE W XUMHUYECKHME CBOMCTBA.
Tokcuunocth (penona. [Ipumenenue enomna.

Anpaerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHI:  CTPOEHUE,
bu3NYecKue U XMMHUYECKHE CBOMCTBA (pEaklMM OKWCJIEHHS U BOCCTAaHOBJICHUS,
KaueCTBEHHbIE PEAKIUH), TOJYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBBIE KHUCIOTBL. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTpO€HHE, (U3NYECKHUE M XMMHUYECKHE CBOMCTBa (CBOMCTBa,
o0mue Juist Kj1acca KUCJIOT, peaklus dTepuukaiim), NoJydyeHrue U NpuMeHEeHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIM BBICHIMX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

Crnoxuble >Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ 'maponus
cioxHbIX AbupoB. XKupsl. ['uaponns xupos. [Ipumenenue xupoB. buonorndeckas
POJIb XKUPOB.



YrneBompl:  cocTtaB, KiaccupuUKamms ~ YrJIeBoJoB  (MOHO-, JH- U
nonucaxapuabl). ['moko3a — mpocTeimmii MoHOCaxapua: 0COOCHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3MYECKHE W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE C
rugpokcuaom meau(ll), okuciaeHne amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKIACHUE B MPUPOJE, NPUMEHEHHE,
ounonoruyeckas poiib. PotocuHTe3. PpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u memmono3a kak mpupoaHbie moiuMepsl. CTpoeHHe Kpaxmaia U
Heunono3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIu3,
KaueCTBEHHAsI PEAKIIMs C HOJOM).

DKCIEepUMEHTAIbHBIE METOAbl HM3YyUYEeHMS] BEUIECTB M MX TMPEBPAICHUN:
MpOBEICHNE, HAOJIOCHUE W OINMCAaHWE JACMOHCTPAIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KA4YEeCTBCHHBIC PEAKIIUA OJHOATOMHBIX CIUPTOB (OKHCIICHHWE STaHOJIA
okcugmoM wmemu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJCUCTBHE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBUE Kpaxmayia € HOJIOM),
POBEJICHHUE MPAKTUIECKON PabOTHI: CBOWMCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKITHH ).

A3oTcoepkaliie OpraHui4eckKie CoOeInHEHUSI.

AMMHOKHCIIOTHI KaK aM(pOTepHbIE OpraHuYecKue coeluHeHus. Ouznyeckue
U XMMHUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha mpUMepe riuiHa). buonorunueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTumpl.

benkn kak MPUPOIHBIE BBICOKOMOJIEKYJISIpHBIC coenuHeHus. l[lepBudHas,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OCENIKOB. XHWMHUYECKHE CBOWCTBAa OECIKOB:
THIPOJIN3, IEHATYpaIlnsl, KAYeCTBCHHBIC PEAKIIMU Ha OCIIKH.

OKCHEpUMEHTAbHBIE METOJbl M3yYeHHUs BEHIECTB M WX MPEBPAICHUIA:
HAOJIFO/ICHUE W OMHMCAHKME JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalUs OCIKOB MpH
HarpeBaHWM, IBETHBIC PEAKIIUN OCITKOB.

BbicokoMoJ1eKyJIsIPHBIE COeTHHEHMSI

OCHOBHBIC TOHATHS XUMHUHU BBHICOKOMOJIEKYJISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AINH, CPEIHSST MOJICKYIIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIUHEHUH —
MOJIMMEPHU3ALIMS U TOJTUKOHACHCAIHSI.

OKCHEpUMEHTAIbHBIE METOABl HM3YYCHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HAKOMJICHHE C 00pa3llaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeamMeTHbIe CBA3U.



Peanm3zanust MeXIIpeIMETHBIX CBSA3EH IPU U3YYEHUH OPraHUYECKOW XMMUH B
10 kmacce OCYIIECTBISETCS 4YEpe3 HMCHOJb30BaHME KaK OOMIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TIOHSTHH, SIBISIFONTUXCS CUCTEMHBIMH JJISI OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHHTE3, KiIacCU(UKAIUsI, EPHOJUIHOCTh, HAOIIOCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: Marepus, DHEprus, Macca, aTroM, DJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUl YpPOBEHb, BEIECTBO, TeI0, OOBEM, arperaTHOe COCTOSIHHE
BEIECTBA, (PU3MUECKUE BEIUYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOrMYECKH AaKTHUBHBIE BellecTBa (OEJKH, YrI€BOABI, KUPBI,
(dhepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
pECYpCHI.

TexHONorus: MHILEBbIE MPOIYKThI, OCHOBBI PAIlMOHAIBLHOIO IUTaHUA,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE MPENaparThl, MaTeprabl 13
VCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBILIAA N HEOPTAHUYECKASA XUMMUA

Teopernvyeckne 0CHOBbI XUMHUU

Xumuyeckuii 3ieMeHT. Atom. Sapo aroma, HU30TOMBI. DIJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MMOAYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/ieleHUs] JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBHIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PHUTYpAIIHsI aTOMOB.

[Iepronnuecknit 3akoH U llepuoguueckas cucteMa XUMHAYECKUX JIEMEHTOB
. Y. MenneneeBa. CBsi3b NEepUOANYECKOrO 3aKoHA U lleproanueckoil CUCTEMBI
xuMudeckux sneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOMCTB XHWMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX W CJOXKHBIX BEIIECTB IO TPyMNIaM U TMEpPHOJIaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BemiecTBa. XUMHUUYECKas CBS3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJIGHTHAsl HEMOJIApPHAs W TMOJsIpHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIH U JIOHOPHO-
akuentopHslil). BomopoaHas cBs3b. BameHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJIIpPHOTO W HEMOJICKYJISIPHOTO ~ CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PEIIETKHU.

[loHaTHEe O OUCHEpPCHBIX cUCTeMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBas A0 BEIECTBA B PaCTBOPE.

Knaccudukarus HEOPraHUYECKUX COCIMHEHU . Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTndeckas CBsA3b HEOPTraHMYECKUX BEIIECTB,
MPUHAJIEKAIINX K PA3TUYHBIM KJIACCaM.

Xumuueckas — peakuusa.  Kiaccudukanus  XUMHUYECKUX — peakuuid B
HEOPraHUYECKOM M OpPraHWYECKOW XUMHUU. 3aKOH COXPAHEHHUS MacChl BEILECTB,
3aKOH COXPaHECHUS U MPEBPAILCHUS SHEPTUU ITPU XUMHUYECKUX PEAKLIMSX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iHuHbIX (akTopoB. OOpaTumMble
peakuuu. XUMHUYECKOE€ paBHOBecue. PakTOpbl, BIHSIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuThueckas auccounanus. CuibHbIe U caadbie 351ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTpaIbHAs, HIECJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
neMoHcTpanus Tabmui «Ilepuogudeckasl cucremMa XuMuueckux asnemeHntoB Jl[. .
MeHneneeBay, U3ydeHUE MOJENEH KPUCTAUIMUECKUX PEIIETOK, HAOIIOJECHUE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U JA0OOPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHIA
BOJIOPOJia B MMPUCYTCTBUM KaTAJIM3aTOPa, ONPEAEIIEHUE CPEABI PACTBOPOB BEILIECTB
C TOMONIbI0 YHHMBEPCAIBHOTO WHAMKATOPA, PEAKIMU HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUYECKON paboThl «BnusiHue paznudHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOU peakium.

Pacuérnsie 3anaun.

Pacuétsl 1O ypaBHEHMSIM XUMHUYECKMX peEakiuid, B TOM 4YHUCIIE
TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C MCIIOJb30BAHUEM IOHATHS «MacCcOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumus

Hemeramnel. Ilomoxenue HemerammioB B Ilepuommnueckont  cucreme
xuMmuueckux djaeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyecKkue CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMEpe
KHUCJIOpO/a, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga W KpeMHHs) HW = HX  COSAWMHEHWH  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAIINX KUCITIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IprumeHeHne BaXKHENIIINX HEMETAJIOB U UX COCIUHEHHM.



Mertamnel. 1lonoxenne meramnos B [leproanueckoil cucTeMe XMMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUSI 3NEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mme (usudeckre cBoiicTBa MeTauioB. CIlaBbl METAILJIOB.
DJIEKTPOXUMHYECKUN PsIJT HAMIPSYKEHU METAJIOB.

XUMHUYECKHE CBOWCTBA BaXXKHEHIIMX METAJJIOB (HATpUM, Kajaui, KaJbIUH,
MarHui, amfOMUHUN, IUHK, XPOM, KEJI€30, MEJb) U UX COCIUHECHU.

OOmue crocoObl Mody4YeHus: MeTauioB. [IpuMeHeHrne MeTanaoB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALICHUIA:
U3ydeHUE KOJUIeKIMH «MeTamibl U CIUIaBb», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTATBHBIX 3a/1a4, HAOJIOJCHUE WU OMNUCAHUE JEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOJIEUCTBHE THAPOKCHAA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEH, KAUECTBEHHbBIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnrlie 3agaun.

Pacuétsl mMaccel BelecTBa MM 00BbEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU OO0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEILECTB,
pacu€Tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIMH, €CIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMuA U KU3Hb

Ponp xuMuu B 0OecrieyeHUH SKOJIOTHYECKOM, IHEPreTUUEeCKON U TMHUILEBOU
0€30MacHOCTU, Pa3BUTUU MEAUIMHBI. [IoHSATHE O Hay4YHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBinenuss 00 OOMMX HAYYHBIX MOPHUHIMIAX TPOMBIITUIEHHOTO
MOJIYYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEIIECTB U MaTEpUaOB: BaKHEUIIME CTPOUTEILHBIE
MaTepualbl, KOHCTPYKIMOHHBIE MaTepualbl, Kpackh, CTEKJIO, KepamukKa,
MaTepualbl JJIsl 3JIEKTPOHUKHU, HAHOMATEpHallbl, OPraHUYECKUE U MHUHEpaJIbHBIC
yIaoOpeHus.

XuMusi W 3I0pOBbE YEJOBEKA: MpaBuja HCIOJb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOI0 HCIOJIb30BaHUs MpenapaToB OBITOBOM XUMHUHU
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIE€ CBS3H.

Peanmuzamust  MeXnpeaMETHBIX  CBA3€H TpU  W3YYEHUH  OOmeH W
HEeOpraHnudeckor xumuu B 11 Kjacce OCyIIeCTBIsSETCS Yepe3 UCMOJIb30BaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHbIX TOHATHM, TaKk U TMOHATUM, SBJISIOLIUXCS
CUCTEMHBIMH JIJI OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIaccuukanus, TEePUOJUIHOCTh, HAOIIOACHHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.



dusuKa: MaTepusi, SJHEPrUsi, Macca, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUIN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMHBI M CAUHUIIBI MX
M3MEpPEHUSI, CKOPOCTb.

buomorusi:  kieTka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OPTaHU3ME.

['eorpadusi: MuHEpaBbl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMMAeMbIe, TOTUIUBO,
pECYpCHI.

TexHonmorusi: XMMHUYECKasi MPOMBIILUICHHOCTh, METAJLTYPTHs, MPOU3BOJICTBO
CTPOUTENBbHBIX MaTEpPUATIOB, CEIbCKOXO3IMCTBEHHOE IMPOM3BOJCTBO, MHUIIEBAs
MPOMBIILJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJACTBO
KOCMETHYECKHX IPENapaToB, MNPOU3BOJCTBO KOHCTPYKUHMOHHBIX MAaTEpHUANOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPE/IHEI'O OBIIET'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOy4YaIOMIMMHUCS TMPOTPaMM  CpPEIHEro oOHero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeIMETHBIM U MpeaMeTHbiM). HaydHo-meToguyeckoil OCHOBOM  JIst
pa3pabOTKU IUIAHUPYEMBIX PE3YyJbTATOB OCBOEHHUS MPOTrpaMM CpPEIHErO OOIIEro
o0pa30oBaHus SABJISETCS CHCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBercTBUM € CHCTEMHO-NEATEILHOCTHBIM MOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHus BBIJEIEHBI CJIEIYIONINE COCTABIISIIONINE:

OCO3HaHHE OOYYaIOUMMHCS POCCUMCKONW TpakJAaHCKOW HJEHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOTIPEEICHUIO;

HaJIM4KUe MOTUBALIMU K 00yUYEHUI0;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCs PYKOBOJICTBOBaThCA B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, MPUCYIIUMH ILEJIOCTHON
CHUCTEME XMMHUYECKOTO 00pa30BaHNUs;

HAJIMYKUE MTPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHUSD JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU
U HJieaJjaMUd POCCUHCKOIO TPa)XAaHCKOTO OOIIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMM W MpaBWJIaMH  TOBEACHHUS, CIOCOOCTBYIOIIMMH  MpoleccaM
CaMOINO3HAaHMUs, CaMOpPa3BUTUSL W HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTU
O0yJaroIINXCS.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUSI MpeaMeTra «XUMHUSD» OTpa)karoT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M MPAKTHUUECKOW IEeSATEIBHOCTH
oOy4Jaromuxcs Mo peajnu3alyuyd MPUHATHIX B OOLIECTBE IEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpaskaIaHCKOro0 BOCIIMTAHUA:

OCO3HaHUs 00YYarOIMIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABONOPSIKY;

NPEICTaBIICHUS O COLUMAJIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATEIBHOCTH MpPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEHICHUU YYEOHBIX M MO3HABAaTEIbHBIX 3a]a4, BBHITOJIHEHHUH
XUMHUYECKUX IKCIEPHUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIKU3E PA3TMUHbBIX BUJIOB yUeOHOHN NEATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUYECTBEHHOW XMMUH;

YBaXEHUSI K MPOIECCY TBOPUYECTBA B OO0JACTH TEOPUU M MPAKTUUYECKOIO
MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHHUS HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAaOMIOJEHUM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTUKOB;

WHTEpeca W TMO3HABATEIIbHBIX MOTHBOB B IMOJYYEHUM MU MOCIEAYIOIIEM
aHanu3e WH(POpMAIMU O MEePEAOBBIX JOCTUXKEHUAX COBPEMEHHON OTEUYeCTBEHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYal[MH, CBA3aHHbBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAJILHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEIEHHWE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULMIA HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHME MOCIEACTBUH 3THX
IIOCTYIIKOB;

4) popMupoBaHNsl KyJbTYPbI 310POBbS:

MOHMMAHMS I1IEHHOCTEW 310poBOro MW 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

coOirofieHusT TpaBMJl Oe30MacHOro OOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU JIE€SATEIBHOCTH;

NOHUMAaHUS UEHHOCTH MPaBWI HWHIWBUIYAIBHOTO H  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTyallUsIX, YITPOXKAIOLUIUX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HaHUSl MOCJEACTBUNA M HENPUATUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-MCCIIEIOBATEIHCKON
NEeATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM W JPYruxX BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIICHUM MPAKTHYECKUX 3a]ad
COLIMAJIbHOM HANpPaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUICCKOMY U3YUCHUIO MPOQPECCUil pa3IMIHOTO POja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUW 110 XUMHUHU;

YBAXKEHUS K TPYAY, JIIOISAM TPYJla U pe3yJIbTaTam TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HMHAMBUAYAJIbHON TpaeKTOPUU
oOpa3oBaHus, Oyayuieil mpodeccun W peanu3alu COOCTBEHHBIX >KM3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMUU, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HH Ha 3€MIIE;

MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLECCOB HA COCTOSTHUE MPUPOTHON U COILMATIbHON CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHUU JJIA
pELIEHUs] BOIPOCOB PAlMOHAIIBHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOIO HENPHUITUA JIEWUCTBHM, MNPUHOCAIIUX BpPEd  OKPYKAIOLIEH
NPUPOJIHON Cpejle, YMEHUsI TPOTHO3UPOBATH HEOIAronpusITHbIE SKOJOTHYECKHE
MOCIIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUN U PENOTBPALIATh HX;

HaJIMYUS PA3BUTOTO HKOJOTMYECKOTO MBILUIEHHUS], SKOJIOTUUECKON KYJIbTYPHI,
OIIbITa NEATENbHOCTH JKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEJIbHOW, KOMMYHUKATUBHOW M COIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTUBHO MPOTUBOCTOATH HJICOJOTUH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKY;

MOHUMAHMS CHeNU(UKA XHUMHM KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpOBaHNY PAlMOHATHHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IEIOCTHOTO
MIPE/ICTABIICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM M PEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU i1 COBPEMEHHOMU
UUBUJIM3ALIUKA: B €€ TYMaHMCTUYECKOM HANPABICHHOCTH W BAXKHOM pPOJM B
CO37IaHNHM HOBOHM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TJIO0ATBHBIX MPOOIEM
YCTOMYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPIreTUUECKOW, NUILIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEJULMHBI, OOECIEYEHUU YCIIOBUN
YCHENIHOTO TPpyJla W JKOJOTHYECKH KOMMOPTHOW IKU3HM KaXKIOTO WICHA
00I11eCTBa;

€CTECTBECHHO-HAYYHOM T'PaMOTHOCTH: IIOHUMAaHHUsl CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJb30BaTh



MOJTy4yaeMble 3HAHUS JJIs aHAJIM3a U OOBSICHEHHUS SIBICHUM OKPYXAIOIIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeslaTh 000OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAy4yHBIX (PAKTOB M MMEIONIMXCSA JaHHBIX C LEJIbI0 MOJy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHMS IS
pelieHus Npo0JIeM B pealbHbIX )KM3HEHHBIX CUTYyaIUsX;

MHTEpECca K O3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPBIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTHMBHOMY IIOJYYEHUIO HOBBIX 3HAaHUH IO XUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMY;

UHTEpeca K 0COOEHHOCTAM TpyJa B pa3iIM4YHBIX chepax NpodeccCHOHAIBHOM
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHUS y4eOHOTO TpeaMera «XuMHsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIE  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYaronIuxcs
MEXIUCITUTUIMHAPHBIE (MEXKITPEAMETHBIC) OOIIEHAYYHbIE MOHATUS, OTPa’KaloIINe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCITOJIB3yeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SIBJICHHE,
npoIece, CUCTeMa, Hay4YHbIA (PaKT, IPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEAOBaHNE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCaIbHbIC Y4eOHbIE NEeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,

PETYISITUBHBIE), o0ecreynBaonme (dbopmupoBaHue (yHKIMOHATBHON
IPaMOTHOCTH U COITUAIbHOW KOMITIETEHIIMH 00YYaroInuXCs;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHNE 3HAHUS W YHHUBEPCAIbHBIC y4cOHBIC
JICVCTBUS B MO3HABATEIILHOM U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXaIOT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJbHBLIM U
AEUCTBUSIMMU:

1) 0a30Bble JJOrHYecKme JeicTBUSI:

CaMOCTOSITeNTbHO  (OpPMYJIMpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONPENETATh LIENU JIEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTH PE3YJIBTAThI ICATEIHOCTH C TOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKUA TOHSITUH W YCTaHABJIMBATH UX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IS OOBSICHEHHS OTACIbHBIX (DAaKTOB U
SIBIICHUIM;

BEIOWPATh OCHOBAaHUS W KPHUTEPUU JJs KIacCH(PUKAIMKA BEIIECTB W
XUMUYECKUX PEaKLUM;

YCTaHABJIMBaTh NPUYUMHHO-CIEACTBEHHBIE CBS3M MEXKAY HW3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXJEeHHUS (MHIYKTHUBHBIE, JEIyKTUBHBIE, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHHU CUMBOJINYECKUE
(3HAaKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) J3JIEMEHTa, XHMH4YecKas (opmysa, YpaBHEHHE XHUMHYECKOU
peakiMy — TMPU PEIIEHUU YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJICIIbHBIEC MPEACTABIICHHS JI BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIIeI0BaATEILCKHE 1eHCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHUUYECKHUX
peaKuuii;

dbopMyIMpoOBaTh 1IETU U 33]1a4U UCCIIEIOBAHNUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITeNIbHO C(hOPMYJIUPOBAHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUSL U OCHOBBI Il (DOPMUPOBAHUSI THUIIOTE3bI MO MPOBEPKE MPABUIHBHOCTH
BBICKa3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOATEIIBHOTO IUIAHUPOBAHUSL U MPOBEACHUS
YUYEHMUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOI0/IAaTh 32 XOJ0M
mporiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (opMyJIupoBaTh
0000IIIEHUS U BBIBO/IbI OTHOCUTEIHLHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIEAOBAHUSA,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHOW padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM MCCIENOBATEIBCKON U  TPOSKTHOU
JIEATECIIBHOCTH, TPOSBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHHUS TMPaKTHYECKUX 3a]a4, MNPUMEHEHUIO pPa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) paGora ¢ ungopmanmei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpMaImu (HAYIHO-
MONyJIIpHAs JIUTEepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC MOCOOUS,
pecypebl HTEpHeTa), aHaIu3upoBaTh MHGOPMAIMIO Pa3IUYHbIX BUIOB U (HopM
MpeACTaBICHUSI, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



dbopMynupOBaTh 3aMpPOChl U MPUMEHSTH PA3TUYHbIE METOJbI MPH MOUCKE U
orbope wuHpOpMANHMK, HEOOXOMUMON Il BBIOJHEHHUS Yy4YeOHBIX 3a7ad
ONPEAECIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCHOJIb30BaHUS HMH(DOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIBHYIO  (QOpMYy  MpEICTaBICHUS
uHbopMaIuu (cxemsl, rpaduKy, TUarpaMMbl, TAOJIUIbI, PUCYHKU U APYTHUE);

UCIOJb30BaTh HAy4yHBIH $3bIK B KauyeCTBE CpeACTBa IIpU padboTe C
XMMHYECKON MH(OpMalMen: MpUMEHATh MEXIpeAMETHble ((u3nueckue u
MaTeMaTU4YEeCKUe) 3HaKU U CUMBOJIbI, (OpMYJibl, a00OpeBUaTYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJHYECKHE CPEACTBA
HATJISAHOCTH.

OsgJiaieHHe YHHBEPCAJbHBIMU KOMMYHUKATHUBHBIMY /1€ CTBUAMM:

3aJ1aBaTh BOIMPOCHI M0 CYLIECTBY 00CYKJaeMOM TEMBI B XOJ€ JUaJiora u/uiu
JTUCKYCCUM,  BBICKA3bIBaTh  HWICH, (POPMYIUPOBATH CBOM  IPEIJIOKCHHS
OTHOCHTEILHO BBHITIOJTHEHHSI IPEATIOKEHHOM 3a/1a4H;

BBICTYNaTh C MPE3EHTAIe pPe3yJIbTaTOB MO3HABATEIHHOW NEATEIHHOCTH,
HOJIy4YEHHBIX CAMOCTOSITEIIbHO UM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUH
XUMHUYECKOTO 3KCIEpUMEHTA, MPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOICTB
U3y4aeMbIX BEIECTB, peaTH3alli YIeOHOTO MPOEKTa U (POPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HMCCIEAOBAHWN MyTEM COTJIACOBAHUS TMO3UIUN B
X0J1e 00CYXXJICHUSI U 0OMEHa MHCHUSIMH.

OBgJ1aieHHe YHUBEPCAJbHBIMY PeryJIATHBHBIMHU A€l CTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IIO3HABATEJBHYIO
NeSITENIbHOCTh, OMpeAeNsis e€ IMeNu W 3aJadd, KOHTPOJIMpPOBaTh W 1O Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEUIaraéMblil  aNropuT™M JEHUCTBUNA MpHU
BBIMIOJJHEHUHU YYE€OHBIX M HCCIEAOBAaTENbCKUX 3a/ay, BBHIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX peleHUus ¢ y4€TOM TOJY4YEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKITHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaIM3a
Y CAMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ynabTaThl OCBOEHHS Kypca «OpraHuueckas XUMUSI»
OTpa)KaroT:

chOpMHUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJU XUMHHM B T[IO3HAHWM SIBIICHHUI



npupoasl, B (DOPMUPOBAHWHM MBIIUICHUS ¥ KYJIbTYphl JUYHOCTH, €€
GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHHsI TPAKTUYECKHUX 3a/1a4
U HKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOU
cpene;

BIAJCHUE  CHCTEMOW  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTOJIAralomue TMOHATUS (XUMUYECKUI SJIEMEHT, aToM, JJIEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJia, BaJICHTHOCTb, SJIEKTPOOTPUIIATEITLHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmysa (pa3BépHyTass M COKpali€HHas), MOJIb, MOJIIpHas
Macca, MOJISIPHBIM 00BEM, YrIaepoJaHBIM cKkener, (yHKIMOHAJIbHAS Tpymmna,
paauKan, U30Mepus, U30MEPbI, TOMOJIOTUYECKUM Psil, TOMOJIOTH, YTIEBOIOPOIbI,
KHCIIOPOZ, U Aa30TCOJAEpX AIIUEe COEAMHEHHUS, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
opranudeckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHI $I3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUA,
JeXale B OCHOBE IMOHMMAaHUSA NPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (DAKTOJOTUYECKUE CBEJICHHS O CBOMCTBaX, COCTaBE, IOJYYECHUU H
0€30MacHOM HCIIOJb30BaHUM BAXKHEUINIMX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX COCTUHECHMUIA;

c(hOpMUPOBAHHOCTh YMEHHUM HCIIOJIB30BaTh XWMHUUYECKYIO CHMBOJUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpPAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W YPABHEHHM XHUMHUUYECKHX PEaKIIU,
M3TOTaBJIUBaTh MOJIETN MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WIUTIOCTPALUM HMX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/rpynne CcoeAuHEeHUil (yriaeBOAOPOIbl, KHCIOPOJ M a30TCOoJAepKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHbIE COCAMHEHHUs), JaBaTh MM Ha3BaHUS IO
cucremarndeckoir Homenkiaatype (IUPAC), a Takke NpPUBOAWTH TPUBHAIBHBIC
Ha3BaHUs OTMAEJIbHBIX OPraHUYECKUX BEIIECTB (STWJICH, MPOIWJIEH, AalleTHJICH,
ATWICHTJIMKOJb, TJIUIEPUH, (eHo, (HOpMabIETHa, aleTalbJAeTH]l, MypaBbUHAS
KHCJIOTa, YKCYCHas KUCJIO0Ta, OJICMHOBASI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, III0K03a,
bpykTO3a, Kpaxmall, [eJUTI0103a, TJIULKH);

c(hOPMHUPOBAHHOCTh YMEHHS OINPEICNISITh BHUABl XHUMHYECKOW CBS3U B
OpPTraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKECHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiiepoBa 1151 0OBbSICHEH S 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTEICH pPa3IMYHBIX
KJIACCOB OPTraHMYEeCKUX BEIIECTB (METaH, ATaH, STWJIEH, NPOIMWIICH, alleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, O€H30J, METAaHO], 3TAaHOJ], STUJICHIJIUKOJb,
TJIMLIEPUH, (EHOJI, aleTalbJerul, MypaBblUHas U YKCyCHasi KUCJOTHI, TJIHOKO3a,
KpaxmaJi, IeJUTI0103a, aMUHOYKCYCHAsl KUCJI0Ta), UIUTFOCTPUPOBATH T€HETUYECKYIO
CBA3b MEXIY HUMH YpPaBHEHUSIMU COOTBETCTBYIOUIMX XHMHUYECKUX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMyII;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YIJIE€BOJOPOIHOTO
CoIpbsi (HepTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TNEepPepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepePadbOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYyKTa
peakiMu 1O H3BECTHBIM Macce, OOBbEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJAJETh CHCTEMOM 3HAaHUM 00 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MIPU U3YYCHUU BEILIECTB U
XUMUYECKUX SBJICHUMN (HaOMI0CHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBaHUE),
WCIIOJIb30BaTh CUCTEMHBIE XHWMHUYECKWE 3HAHUS JIA TPUHATUS PEUICHUNA B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BEHIECTBAMHM M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCY/IOM U J1TabOpaTOpHBIM 00OpYyIOBaHUEM, a TakXXe MpaBuia oOpalleHus c
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO JTaOOpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHITH XUMHUYECKUI
AKCTIIEPUMEHT (TIPEBpaIEHUs OPTAaHMYECKUX BEIIECTB IIPU HArPEBAHUHU, ITOJTYyUCHHE
ATUJICHA W M3YYCHUE €ro CBOMCTB, KAYeCTBEHHBIC PEAKIUH OPraHUYECKHUX
BEIIIECTB, JCHATypalus OETKOB NPH HArpeBaHUU, I[BETHHIC PEAKIMH OCIKOB) B
COOTBETCTBHHM C TpaBUJIaMU TEXHHKH O€30MacHOCTH TIPU OOpalleHHH C
BEIIECTBAMU M JIaOOpATOPHBIM O0OpPYAOBaHUEM, TMPEJCTABISATh PE3YIbTAThI
XUMHUYECKOT0 JKCIepuMeHTa B (opMe 3alliCh YPaBHEHUW COOTBETCTBYIOIIUX
peakuuii u GOpPMYyITUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKUA AHAIU3UPOBATH XUMHUYECKYIO
uHpOpMAITMIO, TIOJIy9aeMyl0 €3 pPa3HbIX MCTOYHUKOB (CpencTBa MacCOBOMU
uHpopmaiuu, MaTepuer u aApyrux);



c(hOpMUPOBAHHOCT, ~ YMEHHMA  COOMIOATh  TpaBWIa  AKOJOTHYCCKU
1€JIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOM JEATEILHOCTH B IIEJISX
COXpPaHEHHUSI CBOETO 3J0POBbSI M OKPYXAlOIIel MPUPOAHON Cpeabl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBHSI Ha JKUBBIE OPTaHU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHMMAasi cMbIci Tokazatens [IJIK, moscHATe Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TPEJOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIE OO0YYaromMXCsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUIS CIIETIBIX M CIA0OBHUIANIMX OOYYaroIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3HaueHul JI. Bpailnst a1t 3anucu XuMHUYEeCKUX

bopmyiL.
11 KIIACC

[IpenMeTHble pe3yabTaThl OCBOSHUsSI Kypca «OOmas M HeopraHuyeckas
XAMUSD) OTPAXkKakoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpA, POJIM XUMHUHW B I[IO3HAHWUM SIBJICHUU
npuposbl, B  (OPMHUPOBAHUU MBIIUICHHS ©  KYJbTYpPhl  JUYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MTPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE IMOHATHS (XMMHYECKMH D3JEMEHT, aTOM, H30Tom, S-, P-, d-
AJICKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM O0OBEM,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEIBHOCTh, CTEIIEHb OKUCIICHUS, X UMUUYECKAsI CBSI3b
(KoBaJIeHTHasl, MOHHAs, METAJJTNYECKas, BOJOPOIHAS ), KpUCTA/NINUECKas peméTka,
TUIIBI  XUMHUYECKUX  PEAKIMWA, PacTBOP, DJICKTPOJUTHI, HEIJICKTPOJIUTHI,
BJIEKTPOJIUTUYECKAsT JHUCCOLMAINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMi, XUMHUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON AuccoluManuu, nepuoandyeckuii 3akon JI. M. Menpneneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPTUU
P XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3BIK XUMMHH,
MHUPOBO33PEHUYECKUE 3HAHMUS, JICKAIIUE B OCHOBE IMOHUMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (DAKTOIOTHYECKUE CBEJCHHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U OE301TaCHOM HCIIOJIh30BAHUHU BAKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUIECKON JIEATETLHOCTH YEJIOBEKA;



c(OpPMHUPOBAHHOCTh YMEHHMM BBIBISTH XapaKTEpPHbIE MPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIINE MOHATUS HPH
ONHMCAHUH HEOPTaHWUYECKHUX BELIECTB U UX MPEBPAIICHHIA;

c(OpPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJIE€HMsI (QOpMyJ BEUIECTB M YPAaBHEHMM XUMHYECKMX pEaKIuil,
cucrematndeckyro Homenkinarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, rami€Has
U3BECTb, HETALIEHAsI U3BECTh, NUTHEBAS COJIA, IUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OIPENENSATh BAJIEHTHOCTh U CTETIEHb OKUCICHMUS
XUMHUYECKUX DJIEMEHTOB B COCAUHEHUSAX PA3IMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBs3M (KOBaJE€HTHAas, MOHHAs, METAJUIMYECKAsl, BOJOPOJAHAS) B COEIMHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIIEeCTBA (aTOMHAas, MOJIEKYJsIpHasd,
MOHHAs, METAJUIMYECKAs1), XapaKTep Cpebl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K ONPEAEIEHHOMY KiacCy/TpyIie
COEJIMHEHUI (IIPOCThIE BEIIECTBA — METAJUIbl U HEMETAJIbl, OKCUbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUONUYECKOTO 3aKoHa /.
W. MenpeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHI XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX 3jeMeHTOB 14 mnepuonos Ilepmonnueckoid CUCTEMBI
XuMH4YeCKuX djemeHTtoB JI. M. MeHnnaeneeBa, UCHOJB3ys IMOHATHS «S-, P-, O-
AIIEKTPOHHBIE opouTanmy, «QHEPreTHYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB XMMHMUYECKHX JIEMEHTOB U UX COEAMHEHUIA
1o nepuojaam u rpymmnam [lepuoanyeckon cucTeMbl XUMUYECKUX 31eMeHTOB [l. W.
Menpaeneena;

c(OpMUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (ONHUCHIBATH)  OOIIME
XUMUYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3jIMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMUECKOW CBSI3M MEXKAY HEOPraHWYECKUMHU
BEILECTBAMH C ITOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUIHUPOBATh XUMHUECKHE DPEAKIHH 10
pa3IMyYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyroluX BeIECTB, TEIIOBOMY
3ppeKTy peakuuu, U3MEHEHUIO CTEIIEHEH OKUCIIEHHS 3JIEMEHTOB, 00paTUMOCTHU
peaklny, y4aCTHUIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUU COCTABJISATh YPaBHEHHUS PpEaKUUN Ppa3IudHbIX
THUIIOB, TIOJIHbIE U COKpPAUIEHHbIC YPAaBHEHHUS peaKlUii HOHHOTO OOMEHa, yYUThIBasI
YCIJIOBUSL, IIPU KOTOPBIX 3TH peaKUUU UAYT IO KOHIIA;



c(hOpPMUPOBAHHOCTh YMEHHUH TMPOBOJUTH PEAKIMH, [OATBEPIKIAOIIUE
KAUECTBEHHBI COCTAB PA3JIMYHBIX HEOPIaHMYECKHX BEILECTB, PAacCIO3HABAThH
OTIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIONTNE B BOAHBIX PaCTBOpPaX HEOPTaHUUYECKUX
BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM  pacCKphIBaThb CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUI IMOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKLUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOU
peaKIMK OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEMICHHUS] XUMHUECKOTO PaBHOBECHSI
B 3aBUCMMOCTH OT BHelrHero Bo3nerctsust (npunnuin Jle [llatense);

c()OPMUPOBAHHOCTh YMEHUN XapaKTEpPHU30BaTh XUMUYECKHE MPOLECCHI,
JeXalllue B OCHOBE MPOMBILIIEHHOTO MOJYyYEHUsSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEJCTaBICHUN 00 OOMIMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c()OpMHUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYUCIEHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JI0JIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHHI ra3oB
IpU XUMHYECKUX PEAKIMIX, MAacChl BEIECTBA UM 00BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0OBEMY OJIHOTO M3 YyYaCTBYIOIIHUX B PEAKLUU
BEIIECTB, TEIJIOBOrO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe MpaBuiia OOpaIeHus C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCT, YMEHHWH ITUTAHMPOBATh W BBHINOJHATH XUMUYCCKUN
HKCIIEPUMEHT (pa3iokKeHUe MEePOKCUAa BOJOPOJA B MPUCYTCTBUHU KaTalu3aTopa,
ONPEEICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBK) YHHBEPCAIBHOIO
WHIMKATOPA, BIUSHUE PA3THYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakiMy HOHHOTO OOMEHA, KAaYeCTBEHHBbIE peaklMM Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEUIEHUE SKCIEPUMEHTAJbHBIX 3a7ad 110
TeMaM «Metaisly U «HemeTtamnb») B COOTBETCTBUM C IpaBUJIaMU TEXHUKH
0€30macHOCTH TP OOpaIllEeHUH C BEIIECTBAMH U JaOOpPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3yJNbTaThl XUMHUYECKOTO JKCIepuMeHTa B (GOpMe 3alucH
YpaBHEHUN COOTBETCTBYIOUIUMX pEaKIHUil U (HOpMYIUpPOBATH BHIBOABI HA OCHOBE
ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHbOpMaIMIO, TIOAYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOU
KOMMYyHUKanuu, UHTepHET U IpyTux);



c(hOpMHUPOBAHHOCT, ~ YMEHHMA  COOMIONATH  TpaBWiIa  DKOJOTHYECKU
1€JIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYIAOBOM JEATEIHBHOCTH B IIEIAX
COXpPaHEHHUSI CBOETO 3J0POBbSI M OKPYXAlOIIel MPUPOAHON Cpeabl, OCO3HABATh
OTAaCHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenss [IJIK, mosicHATP Ha mpuMepax CHOCOOBI YMEHBIICHUS W
MIPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKa,;

JUIsl OOYYaroIMXCs C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU 370POBBS: YMEHHE
NPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUIS  CJICTIBIX M CIIA0OBHAAIIUX OOYyYarOUIUXCsS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTemMy oOo3HaueHul JI. Bpailnst a1t 3anucu XuMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Crnoxubie 3¢upbl

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne ni/nn P Konrpoabnsie IIpakruyeckue bp
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
P P P bubnnorexa [JOK
11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3 0 0
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
bu6mmoreka [IOK
2.1 [IpenenbHbie YTIIEBOAOPOIBI — aJKaHBI 2 0 0
pel e HOpOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 6 0 1 bubmmoteka IIOK
' ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTHYEeCKHE YTIIEBOIOPOIBI 2 0 0
P yr AOPOA https://myschool.edu.ru/
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 0 bu6nuoteka [IOK
' ux nepepaboTka https://myschool.edu.ru/
Wroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubnunorexa LIOK
3.1 Crmptel. DeHou 3 0 0
P https://myschool.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bubnmnorexa [JOK

https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubnunorexa LIOK

33 l YTaeBO/E 3 https://myschool.edu.ru/
Hroro no pazueny 13
Pazpea 4. ‘A30Tc0uepmamne OpraHuYecKue coeMHeHMs

4.1 l AMUHBI. AMUHOKHCIIOTHI. benku 3 BH6J?HOTeKa HOK

https://myschool.edu.ru/

Htoro no pazneny 3
Paspean S. ‘BLICOKOMOJIeKyJIHpHI)Ie COeIMHEeHUA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2 ]r?'::[?s?/l//lr?wf/?;ﬁo](_)ll.oe Id<u.ru /
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabusie IIpakruyeckue (witcpp )
NporpamMMbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTsI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
bu6mmoreka [IOK
1.1 u [leproamueckas cucTeMa XHMUYECKHX 3 0 0
https://myschool.edu.ru/
anemenToB 1. 1. Menaeneera
Crpoenue Bemectsa. MHOroo6pasue bubnuoreka [IOK
1.2 4 0 0
BEIIESCTB https://myschool.edu.ru/
bubmuorexa [JOK
1. X 1 1
3 HMHHECIHE pealinti 6 https://myschool.edu.ru/
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 Merasbl 6 0 1 bubmorexa LHOK
https://myschool.edu.ru/
2.2 HewmeTamisr 9 1 1 bubmorexa [IOK
https://myschool.edu.ru/
CBs13b HCOPTAaHUYECKUX M OPTAHHYECKUX bubnmoreka [JOK
2.3 2 0 0
BEIIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Paznen 3. Xumus u ;Ku3Hb
3.1 XUMHS U )KU3Hb 4 1 0 bubmorexa LHOK

https://myschool.edu.ru/
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Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudgpoBbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [IpeameT opraHru4eckor XuMuH, eé 1 0 0 bu6mmoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE 07.09.2023  https://myschool.edu.ru/
Teopust cTpoeHust OpraHMuecKux
2 coenunennii A. M. byrnepoga, eé 1 0 0 bubmmorexa HOK
A -V DYTICPOBd, 14.09.2023  https://myschool.edu.ru/
OCHOBHBIE MTOJIOXKEHUS
[IpencraBienue o kinaccuPpuKaun
3 OpraHn4eckux Bemiects. Homenkinarypa 1 0 0 bubnuorexa [JOK
(cucTemaruyeckasi) U TPUBHUAJIbHbIE 21.09.2023  https://myschool.edu.ru/
HAa3BaHMs OPTaHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 0 0 bubnuorexa [JOK
TOMOJIOTMUYECKUH PsijL 28.09.2023 = https://myschool.edu.ru/
5 Mertan u 5TaH — npocTenme 1 0 0 bubnuorexa [IOK
MIPEACTABUTEH AJIKAHOB 05.10.2023  https://myschool.edu.ru/
. bubnuorexa [JOK
6 A :
JIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 0 0 12.10.2023  httos://myschool.edu.ru/
7 OTUieH U NPONUIeH — IpocTeiine 1 0 0 bubnuoreka [IOK
MIPEJICTABUTEIIH aJIKCHOB 19.10.2023  https://myschool.edu.ru/
[IpakTuyeckas padora Ne 1. «Ilomyuenue bubnumorexa [IOK
8 . 1 0 1
STHJICHA ¥ H3yYCHHUE €0 CBOMCTRBY 26.10.2023  https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 1 0 0 bubnnorexka [JOK
MeTunoyranuen-1,3. [lonyuenue 09.11.2023  https://myschool.edu.ru/
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSI.

bu6mmoreka [JOK

10 AneTuieH — npocTenmmn 16.11.2023  https://myschool.edu.ru/
MPEJCTaBUTEIb AIKUHOB

1 Brruncnenus no ypaBHEHUIO bub6nuoreka [IOK
XUMHYECKON peaKiuu 23.11.2023  https://myschool.edu.ru/

12 Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh bubnuorexa [JOK
apeHOB 30.11.2023  https://myschool.edu.ru/
['enernueckas cBsI3b yrieBOIOPOJIOB, bubnunoreka [JOK

13
MPUHAUISKAIUX K PA3IMYHBIM KJlaccaM 07.12.2023  https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBII ra3 U NOMyTHBIE HEPTIHBIC bubnunoreka [JOK
ra3bl, HeTh U TIPOYKTHI €€ 14.12.2023  https://myschool.edu.ru/
nepepadoTKu
[TpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE bubnuoreka [IOK
rassl, He)Th ¥ MPOJYKTHI €& 21.12.2023  https://myschool.edu.ru/
nepepadoTKu

16 KonrtponsHas pabota no pasaeny bubnnorexka [JOK
«YTIeBOAOPOABI» 28.12.2023  https://myschool.edu.ru/

17 [IpenenbHble OTHOATOMHBIE CITUPTHI: bu6mmoreka [IOK
MeTaHOJ u 3TaHoi. BomopoaHas cBs3b 11.01.2024 | https://myschool.edu.ru/

18 MHoOroaTroMHsble CIUPTHI: TUIIEHTIIUKOJIb bubnuoreka [IOK
Y TJILEPUH 18.01.2024  https://myschool.edu.ru/
@DeHOI: CTPOEHUE MOJIEKYJIBI,

19 (pI/BI/IquKI/II)e u XI/IMI/I‘ICCK}II/IC CBOICTBa bubmmorexa LOK

’ 25.01.2024  https://myschool.edu.ru/

IMPUMCHCHUC
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Anbnerunsl: GopMabIeTUA U

bubmuoreka [JOK

20
areTanbaerua. AeToH 01.02.2024 | https://myschool.edu.ru/
OnxHOOCHO e mpenae e
21 K;[ }(ISOH;;: IIDCII/ICI.;[II())TI;I'H;HB;BBI/IHaSI 51 bubmiorexa LOK
P $MOP 08.02.2024  https://myschool.edu.ru/
YKCYCHas
99 [TpakTrueckas padota Ne 2. «CBoiicTBa bubnnoreka [JOK
pacTBOpa YKCYCHOM KHCIIOTBD) 15.02.2024  https://myschool.edu.ru/
CteaprHOBas U OJICMHOBAs KHUCJIOTHI, KaK
23 MPEICTABUTEIN BBICIINX KApOOHOBBIX bubmorexa HOK
peA P 22.02.2024  https://myschool.edu.ru/
KHCJIOT
24 MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, UX MOIOIIEE JEHCTBHIE 07.03.2024 | https://myschool.edu.ru/
CrosxHble 3(pUpEI KaK MPOU3BOIHEIE
25 Kaj 60HOBLIE) KEICJIOT FI/II) onnf bubmorexa LOK
P P 14.03.2024  https://myschool.edu.ru/
CJIOKHBIX 3(hUpOB
26 XKupsl: ruponan3, NpUMEHEHHE, bubnnoreka [HOK
OuooruYecKast poib )KUPOB 21.03.2024  https://myschool.edu.ru/
VYTieBoibl: COCTaB, KiIacCU(pUKAIHS.
27 Baxneimme npencTaBUTENN: TIIFOKO3a bubmorexa [IOK
P ' ’ 04.04.2024  https://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemutono3a kak mpupoIHbIe bubnnoreka [JOK
MOJINMEPBI 04.04.2024  https://myschool.edu.ru/
KoutpoabHas padbota mo pasuei
29 «KI/ICEO 0J1CO pe Ka HeI()) FzHI/I}:-IeCKI/Ie bubmorexa LIOK
poAcotepxat P 11.04.2024 | https://myschool.edu.ru/
COEIMHEHUS
30 AMUWHBI: METHJIAMWH M aHUJIUH bubmorexa LOK
' 11.04.2024 @ https://myschool.edu.ru/
31 AMUHOKHUCIIOTHI Kak aM(OTepHbIe bubnnorexka [JOK
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OpraHMYECKUE COCTUHEHHS, UX 18.04.2024  https://myschool.edu.ru/
Ouosoruueckoe 3HadeHue. [lentuabt
32 benku kak npupoaHsie 1 bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 25.04.2024  https://myschool.edu.ru/
OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
33 OcHOBHbBIE METOBI CHHTE3a 1 bubmmorexa [IOK
8 . 16.05.2024  https://myschool.edu.ru/
BBICOKOMOJICKYJISIPHBIX COCTMHECHUM.
[TnacTMacchl, KayqyKu, BOJIOKHA.
34 nu 6ora. 1
TOrOBasi KOHTPOJIbHAs paboTa 93.05.2024
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTejibHbIE
padoThI padoTshI
pecypcsbl
1 XUMHYCSCKUH 2JIEMEHT. ATOM. 1 0 0 bubmuorexa [JOK
DnekTpoHHas KOHGUTYpalus aTOMOB 04.09.2023  https://myschool.edu.ru/
[Tepnoanueckuii 3axoH u [lepnoanueckas
5 CHCTEMA XMMHYECKUX 31eMeHToB /JI. U. 1 0 0 bu6mmoreka [IOK
MeHneneena, X CBsA3b C COBPEMEHHOM 11.09.2023  https://myschool.edu.ru/
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX AJIEMEHTOB M UX COCIMHEHUI
10 TpyNIaM U nepuojam. 3HaueHue bubnnorexka [JOK
3 1 0 0
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI 18.09.2023  https://myschool.edu.ru/
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa
B Pa3BUTUU HAYKU
Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,
4 €€ BUIbl; MEXaHU3MbI 00pa30BaHUs 1 0 0 bubmmorexa LIOK
T P 25.09.2023  https://myschool.edu.ru/
KOBAJICHTHOM CBA3U. BogopoaHas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucienus. Bemectsa bu6mmorexa [IOK
5 1 0 0
MOJIEKYJIIPHOI'O U HEMOJIEKYJIIPHOIO 02.10.2023  https://myschool.edu.ru/
CTPOEHUS
[TonsiTve 0 IUCTIEPCHBIX CUCTEMAX.
6 HcTHHHBIE U KOJUIOWIHEIE PACTBOPEI 1 0 0 bubmorexa LOK
P PEL 09.10.2023  https://myschool.edu.ru/
MaccoBas 10151 BEIIECTBA B PaCTBOPE
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHUI.

bubmuoreka [JOK

7
['eHeTHYecKas CBSA3b HEOPTAHUYECKHUX 16.10.2023  https://myschool.edu.ru/
BEIIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukanus XUuMHYeCKUX PEeaKIHii B
HEOPraHWYECKON U OpPraHU4eCKON XMUMHH.

8 3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH bubmorexa LHOK

P ’ 23.10.2023  https://myschool.edu.ru/
COXpaHEHHUS U TMPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIMIX

9 Cxopoctb peakiuu. OOpaTrMble peakiuu. bubnnorexa [HOK
XHMHYECKOE paBHOBECHE 06.11.2023  https://myschool.edu.ru/
[Tpaktuyeckas padora Ne 1. «Bausaue

10 a3JIMYHBIX (PAKTOPOB HA CKOPOCTh bubmorexa LHOK
P . P P 13.11.2023  https://myschool.edu.ru/
XUMHYECKON peaKIIum»

DNEKTPOIUTHYECKAsT TUCCOLIUAITHS.
[TousiTHE 0 BoJOpOHOM Mokasaresne (pH

11 acTBOpa PeaKHI:IH HMOHHOTO 06MeHa(p ) bubmorexa [IOK
P pa. ' 20.11.2023  https://myschool.edu.ru/
I'maponn3 opraHnvecKux u
HEOPTraHMYECKUX BEIIECTB
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC

12 eakiuu. [Tonsatue 06 snexTponuse bubmorexa [IOK
P ' pu 27.11.2023  https://myschool.edu.ru/
pacIIaBOB ¥ pacCTBOPOB COJICH

13 KonTponpHas pabora no pazaeny bubnnorexka [HOK
«TeopeTndyecknue OCHOBBI XMUMHM 04.12.2023  https://myschool.edu.ru/
MeTtanniel, UX IMOJIOKESHHE B
[Tepromuveckoit cucTeMe XUMUIECKHX

14 snemenToB 1. . Menaeneesa u bubmnorexa [IOK

o 11.12.2023  https://myschool.edu.ru/

0COOCHHOCTH CTpoeHUs aToMoB. O0Iue
(du3uUecKrue CBONCTBA METAIIIIOB
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15 CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN bubmmoreka [JOK
PAI HAPSDKCHUH METAJIIIOB 18.12.2023  https://myschool.edu.ru/
XUMHYECKUE CBOMCTBA BaXKHEUIIINX

16 METAJIJIOB (HATPUM, KU, KaJIbIIUH, bubmorexa [IOK

. . . 25.12.2023  https://myschool.edu.ru/
MarHuii, ATFOMUHHN ) U UX COCTUHEHUI

17 XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX bubnnoreka [JOK
COEIMHEHNH 15.01.2024  https://myschool.edu.ru/

18 XUMHUECKUE CBOMCTBA LIMHKA, JKeJe3a U bubnuorexa [JOK
WX COCAUHEHUN 22.01.2024  https://myschool.edu.ru/
[IpakTuueckas pabora Ne 2. "Pemienue

19 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmorexa [IOK

29.01.2024  https://myschool.edu.ru/
«Metamabi»"
Hemerannsl, ux nonoxenue B

20 [Iepnoanueckoil cucreMe XUMHYECKUX bubnuoreka [IOK
snemeHToB /1. V1. MenneneeBa u 05.02.2024  https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nuecKue CBOMCTBAa HEMETAIIOB.

21 AmnoTponusi HeMeTauioB (Ha IpuMepe bubmmorexa [IOK

12.02.2024  https://myschool.edu.ru/
KHCIJIOpOJIa, cepbl, hocdopa u yriaeposa)

99 XUMHUYECKUE CBOKWCTBA IaJIOT€HOB, CEPHI U bubnuorexa [JOK
UX COEIUHEHUIT 19.02.2024  https://myschool.edu.ru/

93 XUMHYECKue CBOMCTBA a30Ta, (hocodpa u bubnnorexka [HOK
HX COEIUHEHUN 26.02.2024 | https://myschool.edu.ru/

24 XUMHYECKUE CBOMCTBA yIiepo/a, bubmmoreka [JOK
KPEMHHSI M UX COCTMHCHHI 04.03.2024 | https://myschool.edu.ru/

o5 [IpuMeHeHNe Ba)KHEUIINX HEMETAIIOB U bubnuoreka [IOK
UX COEINHEHUI 11.03.2024  https://myschool.edu.ru/

26 O00011IeHYE U CUCTEMATU3AaIMs 3HAHUM 10 bubmuoreka [JOK
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teme «Hemeramibiy. BoaucieHus mo 18.03.2024  https://myschool.edu.ru/
YpaBHEHUSAM XMMHUYECKHUX PEaKIMii u

TEPMOXUMHUYECKHE PACUEThI

[Ipaktuyeckas pabora Ne 3. «Permenune

27 DKCIHEPUMEHTAIBLHBIX 3aJ1a4 110 TEME 1 buGnnorexa LIOK
DKCTICPHMEITT 01.04.2024 https://myschool.edu.ru/

Hemerannsr"»

28 KoHTposnbHas paboTta 1mo Temam 1 bubnnoreka [JOK
«Meramnei» u «Hemerannen» 08.04.2024  https://myschool.edu.ru/
Heopranunueckue u oprannueckue

29 kuciotel. Heoprannueckue u 1 bubmmorexa HOK

' P 15.04.2024  https://myschool.edu.ru/
OpraHHYECKHUEe OCHOBAHUS
AmMoTepHbIC HEOPraHUYECKHE U
OpraHu4ecKHe coeMHeHus. ['eHeTnueckas bubnuorexa [JOK

30 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX 22.04.2024  https://myschool.edu.ru/
BEILIECTB
Ponp xumuu B o0ecrieueHun

31 AKOJIOTMYECKOW, SHEPTreTUYECKON 1 1 bubnuorexa [JOK
MUIIEBON 0€30MaCHOCTH, Pa3BUTUHI 29.04.2024  https://myschool.edu.ru/
MEIUIIHBI
[IpencraBienust 06 0OIMMX HAYUHBIX

32 npmlj HTIax II OMI)IHIJ'IIGHHHOFO}II'II;J'I SHHUS 1 bubmorexa [IOK

P Hu P 7 06.05.2024  https://myschool.edu.ru/
BaXHEHIIINX BEIIECTB

33 UenoBek B MUpE BEUIECTB U MATEPUATIOB. 1 bubnmoreka [JOK
XUMHUS U 310pOBbE YEJIOBEKA. 13.05.2024  https://myschool.edu.ru/

bu6mmoreka [IOK

34 Hrorosas KoHTpONbHA paboTa. L 20.05.2024  https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKIMOHEpHOE
obmectBo «M3marenbcTBo «lIpocBemenue
* Xumus, 11 xmace/ I'a6puensa O.C., OctpoymoB WN.I'., Ciagkos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «IIpocBenienue

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA
Xumusi(06a30BbIid ypoBeHb).Peann3aiiis oOpa3oBaHus: METOIUUYECKOE TOCOOUE
st yuutenst / Kasepuna A. A., [luuyruna I'.B.; nox pea.I'. B. [Tuuyrunoii. M. :

OI'BHY «MHctutyT cTpareruu pa3sutus oopasosanus PAOy, 2022 81 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://edsoo.ru/rabochie-programmy/

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

https://resh.edu.ru/

https://www.yaklass.ru/
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