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IosicHUTENLHAA 3ANNCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpEeAHEro o0mero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepannny», TpeOoBaHM K pe3ysbTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONM MPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B  DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuy, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXeHU «CTparernn pa3BuTus BocnuTtanus B Poccuiickoi
Oepnepanun Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oOmieil cTparerun 00y4eHHsi, BOCIIUTAHUS U Pa3BUTHA 00yUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
KoHnentyanbHbie TnosiokeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
CoNepKaHUs, PE3yJIbTaTOB OOy4YeHUs W TPEOOBAaHWI K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHYECKOE obpasoBanue, MOJIy4yaeMoe BBIITYCKHUKAMH
00111e00pa3oBaTebHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHoCcTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHONH CHCTEME XUMHUYECKOrOo oOO0pa3oBaHWs. OJTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4yeJioBeKa, a TakKe DJKOJOTWYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
0o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIero oOpa3oBaHUsI CPEACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEpKAHHE UM TIOCTPOCHHE KOTOPOro OIpEeSiCHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHeU(PUKH HAYKHM XUMHH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJIbI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanmm.

XUMHST KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpHAIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAILIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 00JIaCTAMU MTPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMOM 4acTbI0 MUPOBOI KYJIbTYpbl, HEOOXOAUMBIM yCIOBUEM YCIIELUIHOTO
Tpyda M KU3HU KaXa0oro ujeHa oOmectBa. CoBpeMEHHas XMMHsA KaK Hayka
CO3MJaTeNIbHAsA, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pEUICHUe
rI00aNBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOIOTMUECKON 0€30I1aCHOCTH U OXPAHBI 370POBbSL.

B coorBercTBUM C OOmMMMM LEIIMU U NPUHIUIAMH CPEOHEr0 OOLIEro
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi YPOBEHb
U3YyYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYI0 UM i  BBIPAOOTKH MHPOBO33PEHUYECKHX
OPHUEHTHPOB, YCIECIIHOTO BKIIOYEHHS B JKH3Hb COLMYMA, IIPOJOJDKEHUSA
00pa30BaHMs B pa3IMYHbIX 00JIACTSAX, HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEIA.

CocTaBngomyMu  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas ¥ HeOpraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHHUEM 3HAHWU U3 OOIIeld XUMUM) U
opranndyeckoy xumuu. GOpMUPOBAHHE JAHHOM CUCTEMBI 3HAHUN IPU U3YyYECHUHU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOILIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHH.

Crpykrypa copepxkaHust KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUS» cQOpMHpOBaHAa B IPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IMOJAXOJa K H3Y4YEHHIO Y4eOHOro marepuana u oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HAa  ONPEENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBalOTCsl Ha YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMSI OPraHUYECKHUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPECOXMMHUYECKHX M DIJIEKTPOHHBIX
IpeJCcTaBlIeHU O cTpoeHuu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHMYECKU
aKTHBHBIX COEJUHEHHNM. B Kypce OpraHmyecKoM XUMHH IIOJIY4YarOT pPa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHMs NEPBOHAYAIBHBIC
IPEJCTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUYECKOU PEAKLIAH.

[Ton HOBBIM yriOM 3peHUs B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTcsi H3Y4YEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
TEOPETUYECKU MaTrepuan M (AaKTOJIOTMYECKHE CBEIEHHS O BEIEeCTBAaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHudyeckas
XUMHSD)  00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTMUECKUX MO3HIIHM,
riy0ke TOHATh MCTOPUYECKOE HW3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o01IaroIeit 10 0ObACHSIOMIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAaX, UX COCTAaBE, CTPOCHMUH,
CBOWMCTBAaX M NPUMEHEHUH, a TAKKE O XUMHUYECKHUX DPEAKLUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHus jaomnosHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHU COJACPKaHMs, HMEIOUUMH KYJIbTYPOJOTHYECKHUI U MPUKIATHON
XapakTep. OTH 3HAHMUA CIOCOOCTBYIOT TOHHMMAHHIO B3aUMOCBSI3M XHMHUU C
IpYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHONM M MPAKTUYECKOIl
NeSITEIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAaHUIO YBa)KEHHUS K MpoIeccy
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobjemMax, CBA3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIUBATh HHGOPMAIMIO U
OpUMEHSATh €€ JUId TONOJHEHHUS 3HAHWM, peIIeHUS MHTEIUIEKTYAIbHBIX W
HKCIEPUMEHTAJIBHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1enom coaepkanue yueOHOTO
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrUe y 0OOYyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJISi TTOHWMAaHUS
¢mtocopckux uaei, Takux Kak: MaTepualbHOE €IUHCTBO HEOPraHHMYECKOro H
OpPraHUYeCKOr0 MHUpPaA, OOYCIIOBIEHHOCTh CBOICTB BEIIECTB HX COCTAaBOM H
CTpPOCHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBICHUN MyTEM SKCIEpUMEHTa U
pellieHusT MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
NPENOChIIIKaMH, OCO3HAHUE POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKUX MpoliIeM, a
TaKxke MpobseM cOepekeHUsI SIHEPrETHUECKUX PECYPCOB, ChIPbsI, CO3IaHMUsSI HOBBIX
TEXHOJIOTUI U MaTepHAaJIOB.

B nmnane pemeHus 3amad BOCHUTAHMS, pPa3BUTUS U COLUANM3AIMH
0o0y4aromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMPEICICHUIO
COIEepXaHUA M TIOCTPOCHUS TMpenMeTa NpedycMaTpuBaioT (OpMUpPOBAHHE
YHHUBEPCAJIBHBIX YUEOHBIX JCUCTBUI, UMeromuX 0a30Boe 3HAYCHHE IS
pa3IMYHBIX BHJIOB JCSATENBHOCTH: pELIeHUs mpoOiieM, TMOHCKa, aHalu3a W
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONBbITA MPAKTUYECKON
U HUCCJENOBATEeNIbCKON NEATENIbHOCTH, 3aHUMAIOUICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHHs XMMUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEACICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU IeNeld HU3yYeHHs NpeaMeTa HallpaBICHUEM
NEPBOCTEIIEHHON 3HAUYMMOCTH TPAJAUIMOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMUYECKON HayKH KaK 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHUECKOU
JeSITEeIbHOCTH YellOBeKa U Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C



METOAMYECKOW TOYKM 3PEHUs TAKOM IOAXOJ K OIPEACICHUIO LENeU U3ydeHUs
IPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU W3Y4Y€HUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opmMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUWA Kak BaKHEUIIEH
COCTaBJIAIOUIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOECHHE M MOHUMAHHUE CYUIHOCTH IOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIGHHE C HUCTOpHUEH
UX Pa3BUTUS U CTAHOBJICHMUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHIA,
UMEIOIIHUX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB AEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSACHEHHEM XHMHYECKOTO JKCIIEpUMEHTa, COOJIIOJICHHEM  TPaBUII
0e301macHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHUKA LEJIed U 3a/1a4 U3yYEHUs
IpeaIMETa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpelHero ooliiero oopasoBanus. CerogaHs B
OpernoJlaBaHu  XUMUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEANOYTEeHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OO0y4YeHHUs, OpPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HA0OpOM 3HaHWW, a (YHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSIMU aKTHUBHOTO TOJIYYEHHUs 3HAHUW W NMPUMEHEHHUS UX B PEaJbHOW >KU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7a4.

B cBA3M ¢ 3TMM npu H3ydyeHHUH MpeaMeTa «XUMUsS» JOMUHHUPYHOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aaui, KakK:

amanrtanusi 00yJarommxcsi K YCIOBUSIM TWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHue y OOyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMITETECHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE [JIsi Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: pEelIeHUs MpobJieM, MoucKa, aHajau3a U 00paboTku MHGbOpMaIH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa MAESATENbHOCTH, KOTOpas 3aHUMaeT
B&JXHOE MECTO B IIO3HAHMM XHUMHH, a TaKXKe U1 OLUEHKH C HO3ULUI



DKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YyYAIOIIMXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO TPUOOPETATh HOBBIE
3HaHUS 10 XMMUU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpeMEeHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJIA TIONCKA U aHaJn3a y4eOHOH U
HAyYHO-TIOMYJISIPHONU WH(DOPMAITUN XUMHUYECKOTO COJISP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM U MPOBEACHUH XUMUYECKOIO
AKCIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcs YOSKIEHHOCTH B TYMaHUCTUYECKOU
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOW POJM B PEHICHUH IIOOAIBHBIX MpoOJieM
pPalMOHATBHOTO MPUPOIOIOIH30BAHUS, MTOMOJHEHUS YHEPIETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex HOro
OTHOIIIEHUS K TPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKE MPUOOPETECHUS OIBITA
WCITOJIP30BAHUSI TIOMYYEHHBIX 3HAHWW IS TPUHSATUS TPAMOTHBIX PEIICHUH B
CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOoM muaHe cpeaHero oOmiero o0pa3oBaHUS TPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON obsactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHI.

OO111€€ YnCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOmiero odpasoBanus, cocrariseT 68 vyacoB: B 10 kimacce — 34 ygaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefeno).

OcHOBHBIMHU (pOpMaMU KOHTPOJISA

CTENEHU JOCTIKEHUS TIAHUPYEMBIX PEe3yJbTAaTOB MPOTPAMMBI SBIISTFOTCS TECTHI,
CaMOCTOSITENIbHBIE PAOOThI, MPAKTHYECKUE W KOHTPOJIbHBIE PabOTHI, OIEHKa 3a
YCTHBIC OTBETHI M CMBICJIOBOE UTEHHE, TMPOEKTHI, MPE3CHTAINH, JTOKIAJIbI.
HtoroBas omeHka 3a kypc xumuu 10 kmacca QopmupyeTrcss Kak cpeaHee
apuMeTHIECKOE U3 OLICHOK 32 TeMaTHYECKUE KOHTPOJIbHBIC PaboThI (3).

OHCHI/IBaHI/IC PE3YIbTATOB O6paBOBaTCHBHOﬁ JACATCIBHOCTH
OCYIICCTBIIACTCA OLICHKAMU «5», «4», «3», «2» U 10 KPpHUTCPHAM, IIPHU 3TOM HOPMBI
N KPUTCPUHU OLCHHUBAHUA, aJITOPUTM BbBICTABJICHUA OLICHKH, 3apaHee
O3BYUYHBAIOTCA O6yanOIHI/IMCH.



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTepHAIOB. Teopus CTPOEHUS OPraHUYECKHUX
coenunenuit A. M. bBytneposa, e€ ocHOBHbIE no0keHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHuYecKux BeuiecTB. l'omoisiorusi, wuzomepus. XUMHYECKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSIX — OJUHAPHbBIC U KPATHBIEC CBSI3U.

[IpencraBnenne o KiaccupUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpPraHMYECKUX COEIUHEHMI (CUCTeMaTHYecKas) W TPUBHUAJIbHBIE Ha3BaHUSA
BKHEUIIUX MPECTABUTENEH KJIACCOB OPraHMUYECKUX BEIIECTB.

DKCHEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W HUX MpEeBpaIleHUl:
O3HAaKOMJIEHWE ¢ oOpa3laMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIECTB, HAOIIOJECHUE U
ONHUCAaHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIIECHUIO OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

YraeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKU psa. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuu 3aMelIEHUsT U TOPEHHMs), HAXOXKIACHUE B NPUPOJIC, MOJIYYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKHUI Psii. DTUJIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUJpaTallMh, OKHUCICHUS U
MOJIMMEPHU3AIINN ), TOTYyYEeHUE U MPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBa (peakiuusi moiaumepusanuu). [lonydeHue CHUHTETUYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHUMA Psl. ATICTHIICH
— TMPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUue WU
XUMHUYECKHE CBOMCTBA (peaklUMH THMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUAPATALINH,
TOPEHHUS), MOJyYeHUE U IPUMEHEHHUE.



Apensl. benzon: cocra, ctpoeHue, Gu3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUS), MOIYYEHUE U MPUMEHEHUE. Tonyon:
cocmaes,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHenue. TOKCHUHOCTD
apeHoB. ['eHeTHueckas CBs3b MEXIy YIVIEBOAOPOJAMH, INPUHAAISKALIUMU K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEeTH:
IEPETrOHKa, KPEKUHI (TEepMUYECKHH, KaTaauTHdeckuil), nuposu3. [IpoaykTs
nepepaboTkyu HeTH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE ITUJICHA
Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnbie 3anaumn.

Bbluncienuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa PEAKIMH IO MU3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MPOYKTOB PEAKIIUN).

Kucnopoacoaepxaiiue opranu4eckue coeJUHEHUS

ITpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTPOEHHE,
(¢uznyeckue MU XHMUYECKHME CBOMCTBA (PEAaKLUM C aKTUBHBIMU METaJUIaMH,
rajJlOr€eHOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaroMHple  CHUPTBL. ODTWUJIEHIVIMKOAb M  IJMIEPUH: CTPOCHHE,
¢uznyeckue W XMMHMYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAasl PEaKIMsi Ha MHOTOaTOMHbIE crupThl). [leficTBue Ha
opraHu3M uesoBeka. [Ipumenenue rimuepruHa 1 3TUIIEHTJIKOJIA.

denon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE UM XHUMUYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue penona.

Anpnerunpl U kemouwvl.  DoOpMampIEruj, aueTAIbICTHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKHE CBOMCTBa (peakUMM OKHMCIEHHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHNE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs U
YKCYCHasl KMCIJIOTBI: CTpO€HHE, (pU3MUeCKre U XMMHUYECKHE CBOMICTBa (CBOMCTBA,
oOue s Kiacca KUCIOT, peakuusi 3Tepu(puKalnm), NoaydyeHue U NPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCTIOT. MbljIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE ACHCTBHE.



Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrineBoabl:  cocTaB, KilacCU(UKanus  yrJeBOJOB  (MOHO-, JU- H
nosucaxapuabl). [ roko3a — mpocTelmmi MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aUMOJACHCTBHE C
ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHE IJIIOKO3bl), HAXOXACHHUE B IPUPOAE, NPUMEHEHHE,
ounonoruueckas poib. PotocunTte3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman m nemunono3a Kak NpupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
Hewroso3bl.  Pu3nueckue M XMMHYECKME CBOWCTBA Kpaxmana (TUOpOJu3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX IPEBpALICHUI:
IPOBEJCHUE, HAOJIOJEHUE U OINMCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
ruapokcuoM meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) u rumpoxcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmajaa C HOIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOI'O U3 UCXOHBIX BEILECTB MM ITPOYKTOB PEAKLIUN).

A3oTtcozaeprkalue opraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHYecKue coequHeHus. Puzndyeckue
U XMMHUYECKHE CBOWMCTBA aMHUHOKHCIOT (Ha MpuMepe IuiuHa). buosiornueckoe
3Ha4YEHHE aMMHOKUCIIOT. [lenTunsl.

benku Kak NpUPOIHBIE BBICOKOMOJIEKYJISIPHBIE coenMHEeHMs. llepBruunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEAKIINH Ha OEIKU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
HaOJIIOJICHUE U ONKCAHUE IEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpH
HarpeBaHuM, LIBETHBIE PEAKLIUU OEIJIKOB.

BbicokoMoJIeKY/ISIDHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNN, CPEAHASA MOJIEKYJIApHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAUHEHUN —
IIOJINMEPU3ALUS U MOJUKOHCHCALU.



OKClepUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MPEBpalleHU:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIAHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
Kay4yKOB.

MesXIpeIMeTHBIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBSA3EH MPH U3yYECHUH OPraHMYECKOW XUMHUH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATUN, TaK W TOHSTUMN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO ITUKJIA.

OOmIre ecTecCTBEHHO-HAYYHbIE TIOHATHS: SIBJICHUE, HAYYHBIA (PaKT, TUIOTE3a,
3aKOH, TEOpHSsl, aHAIM3, CUHTE3, KJIACCHU(HKAIMS, NEePUOIUIHOCTh, HAOIIOACHNE,
U3MEepEHHe, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

duszmka: wmatepus, DSHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYIa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TeJIO, OOBEM, arperatHoe COCTOSHHE
BEIIEeCTBA, (PU3MUECKUE BETUUYMHBI U €IUHUIIBI KX H3MEPEHUSL.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
(bepMeHThI).

['eorpadus: MuHepanbl, TOpHbIE TOPOAbI, MOJE3HBIE UCKOMAaeMble, TOILIHBO,
pecypcehl.

TexHonorus: mNHILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MUTAHMUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE MpEenaparThbl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XUMHUYECKHI d3JIeMEHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEpreTuYecKue ypoBHH, MOAYPOBHH. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepuoanueckuii 3akoH u Ileproanyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepuoanyueckor CUCTEMBI
xuMuueckux anemMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMH TIPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYyMIaM U TEPHOJIAM.
3HaYeHUE NEPUOIMNYECKOTO 3aKOHA B PA3BUTUM HAYKH.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHAbl XHMHUYECKON CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl



0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLenTopHslil). BomopoaHas cBA3b. BalleHTHOCTb. OJEKTPOOTPHULATENIBHOCTb.
Crenenb okuciieHns. IOHbI: KATHOHBI 1 AHUOHBI.

BemiectBa  MOJIEKYJISIDpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne 0 nucnepcHbIX cucremax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHNU4ECKUX COEIMHEHU. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckas CBSI3b HEOPraHWYECKUX BEILIECTB,
IPUHAJIEKANMX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccupukamuss  XUMHUYECKHX — PEaKIUd B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHsS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH MPU XUMHYECKUX PEAKLIMX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QakTopoB. OOpaTuMbIe
peakiuu. XuMHuecKkoe paBHOBecHe. DakTOpbl, BIMAIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble dnekTponuTsl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KUCJAs, HEUTPaJIbHAS, IETOYHAS.

OKHCIUTENBPHO-BOCCTAHOBUTEILHBIE PEAKIIMH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. .
MenpaeneeBa», U3yuyeHHE MOJIENEH KPUCTANIMYECKUX PEHIETOK, HaOJoJIeHue U
OMHCaHUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJOPOJIa B PUCYTCTBUU KaTaJIM3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOIIBIO YHHMBEpPCAJIbHOIO HWHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
MIPOBE/ICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbIXx (akTOPOB Ha CKOPOCTh
XUMHYECKON pEAKLIAN.

Pacuérnbie 3anaumn.

Pacu€tel 10 ypaBHEHMSAM XHMMHMYECKHX pEaKkUWi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemeraiuel.  [lonmoxenne HemertauioB B llepuoanueckoit  cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETAIOB (Ha MpuMepe
KHCJIOpOoa, cephl, hochopa u yriaepoaa).



XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajOreHOB, CEPbI, a30Ta,
dochopa, yrmepoma W KpeMHHS)) M WX  COCOWHEHUNU  (OKCHIIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IpyuMeHEeHnEe BaXKHEUIINX HEMETAJIOB U UX COCIUHEHUM.

Mertambl. [lomoxenue meramioB B lleprnoanyeckor cHUCTEME XUMHYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHWM, Kalui, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KeJI€30, Me/Ib) U UX COCAMHEHUH.

OO1ue cnocoObl moiydyeHusi MeTawioB. [IpuMeHeHue MeTaljioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl H3YyYE€HHS BEHIECTB M UX IPEBpAIICHUMN:
W3yYeHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pElIeHUE
DKCIIEPUMEHTATLHBIX 3a7ad, HAOIOJeHWEe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJUJIOB).

Pacuérnrie 3agaun.

PacuéTel mMacchl BemiecTBa WiM 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
13 BEILIECTB UMEET MPUMECH.

XumMus M KU3Hb

Ponp xuMum B 00eCreUYeHHH HKOJOTHUECKOM, IHEPTETHUYECKON U MHIIEBOMN
0e30macHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKLINM.

[IpencraBiennss 00 OOIMX HAYYHBIX MPHUHIMIIAX  TPOMBIILICHHOTO
MOJy4YE€HHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB M MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHbBIC
MaTepuaabl, KOHCTPYKIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuabl s JJNEKTPOHUKH, HAHOMATEPUANIbl, OPTAHUYECKUE U MHUHEPAIIbHBIC
yao0peHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0E30MaCHOTO KCIIOIB30BAHUS MPEMApaTOB OBITOBOM XUMUU
B IIOBCEIHCBHOM JKU3HU.

MeXnpeaMeTHBIE CBSI3H.

Peanmuzanmst  MeXINpeIMETHBIX  CBSI3eM MNpM  HM3y4eHUHW  OOmed U
HEOpPraHUYeCKOW XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK



OoOIX eCTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTJICTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAy4YHBINH (pakT, rUmoTe3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiacCUpUKALMSA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

®usuka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHUE BEIEeCTBA, (PU3NYECKHE BETUUYMHBI U €AMHMIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpABI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHonorus: XuMuUYecKass MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEJIIbCKOXO3UCTBEHHOE MPOU3BOJICTBO, MUIIEBas
MPOMBIIIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUaioOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MOAXO.

B cooTBeTcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOMIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCSI B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[N ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pE3yJdbTaThl OCBOCHUS MpeaMeTa «XUMHUsS» JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTMBITA I[TO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUsI 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEMH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITHIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX UM MO3HABATENIbHBIX 3a]a4, BBITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHATIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  JKCHEPUMEHTANbHBIX  IOHCKOB,
MIOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUH U TOCIEIYIOIIEM
aHanu3e UH(QOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHWBATH CUTYAIIMH, CBSI3aHHbBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M MOCTYIKH CBOMX TOBApHUIIEH C
NO3ULIMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 3710poBOro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TmpaBuil 0e30MacHOro OOpallleHus C BEIECTBaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH,

NOHMMAaHUA UEHHOCTH TPAaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIEJCTBUNA U HEMPUATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUOAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASM TPyJAa U pe3ybTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBanusi, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa SKOJOTUYECKUX MpPOoOJIeM, BIMSHUS
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CpEABL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUHU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO IPUPOJONOJIb30BAHMS;

AKTUBHOTO HENOPUATHS JCUCTBUW, MPUHOCIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
NPAaKTUKE, CIOCOOHOCTH U YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON PAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XWMUU KaK HayKd, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUU PALMOHATIBLHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IEJOCTHOTO
npeacTaBieHusl 00 OKpyKaroleM MHpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWH MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
UMBWIM3ALMU: B €€ TIyMaHHCTHYECKONM HANPABICHHOCTH W BAaXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPyAa U OKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYaIINAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3IHEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeIU(PUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIEHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs MCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIIbHOU MTPAKTHUKE.

MeranpeaMeTHble PEe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU No3HaBaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U aAKTyaJIH3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpENEATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHWU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIONINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KJIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakiMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aJ1ad,
MIPUMEHSTh HAa3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 60a30BbIe HCCJIeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJAO0M
mporiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OopMyIHpOBaTH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIIECIOBAHNUSA,
COCTaBJISATH 0OOCHOBaHHBIM OTYET O IPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NEeSATEeTLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETA), aHaMM3upOBaTh WH(POPMAIIUIO PA3NTHYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMyIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW MJIS BBHIMIOJHEHUS Y4YEOHBIX 3aaad
OIPEENEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpPMY  MpPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
XMMHMUYECKON HMHpOpMaALUeil: NPUMEHATh MEXNpeAMETHbIE ((pu3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (DOpMYJIbl, a0OpEBUATYpbI, HOMEHKIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUAIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYXJ1a€MOM T€MbI B XOJ€ Juajiora u/uiu
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TPE3CHTAlMENl pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThl MO0 HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHCHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJTHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOIY4YEHMsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTpaXKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPA, POJIM XUMHM B TIO3HAHUM SBJICHUU



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMUMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralIIne MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas ¢opMmyina (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKelleT, (PyHKUMOHAIbHAs TIpyMNIa,
paauKal, U30Mepusi, U30MEpbl, TOMOJIOTMYECKUI psiJl, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHCIIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEpP, IOJUMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJIEHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIOJIb30BAaHUN BAXKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHS MHPH
OMNMCAaHUU COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHUN;

c(OpPMUPOBAHHOCTh YMEHMM HCIHOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY MJIs
COCTaBJICHUS! MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XMMHUYECKUX pEakLui,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ] OPraHMYECKUX BELIECTB ISl WJUIFOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUIO K ONpEAeIEHHOMY
KJaccy/Tpynmne CcoequHEeHuM (YIrieBOJOpOJbl, KHUCIOPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucrteMatnueckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TpPHBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BELIECTB (STWJIEH, MPOIUJIEH, AallETUIIEH,
ATWJIEHIJIMKONb, TJMUEPUH, (EeHOJ, QopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMar, LeJUII0I03a, TIUIHIH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEISATh BHJbl XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPATHbBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bBytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIMJICH, alleTHIICH,
oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEAKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Thb, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WMJIM MPOMYKTA
peaknuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOCHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl TPUHSTHS pELICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIeCTBAMH M HX
MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyAod W JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHHs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOpPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBINOIHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUYCHHE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIUU OPTaHUYECKHUX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH H JAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YyIbTAThI
XUMHUYECKOTO JKCIEprMEeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(popMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  DKOJIOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINpPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIEHUs HX BPEIHOTO BO3JEHCTBUSI HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENBIX ¥ CHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHUE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XMMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIONMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B IIO3HAHUU SIBJICHUU
npupoasl, B  (POPMUPOBAHUU MBIUUIEHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u3oTol, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIHTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakUUH, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHBI (TEOpHUs
ANEKTPONIMTUYECKON aHucconManuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M NMPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JEXKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PaKTOJIOrMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJB30BaHNU BOKHEHIIIMX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHH BBISABIIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M UX IIPEBPALLCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyJl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLU,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETalEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYyTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEIENSITh BaJIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METaJUIMYECKasi, BOJAOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHasd,
MOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX pacTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEepHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoi cuUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHOJIb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «IHEPTreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB M MUX COECIUHEHUI
0 IIepruoIaM | rpyimmaM lleppoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHUYECKOW CBA3M MEXKIY HEOPraHU4YEeCKUMU
BEILIECTBAMH C MOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHbBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS DJIEMEHTOB, 00pPaTHMOCTU
peaKkiMy, yYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, y4UThIBas
YCJIOBUSL, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



c(OpPMHUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMUYECKHUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMI  pacKpblBaTh CYIIHOCTb  OKHUCIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyuHbIX (DAKTOPOB; XapaKTep CMEIIEHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeicTBus (npuHuun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEpHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MNPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO IPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MAaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLUU
BELIECTB, TEMJIOBOIO 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YPHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBMiIa MOJb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHBIM OOOpYIOBAaHMEM, a TaKKe IMpaBuUia OOpaleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
HKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpezesieHue CcpeAbl pPACTBOPOB  BELIECTB C IOMOIIBIO  YHHBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOM peaklMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPHUMEHTANbHBIX 3a/1a4 IO
temam «Metamis» U «HemeTtannel») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKH
Oe3o0macHOCTH IpU OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
OPEJCTaBIATh PE3YyJIbTaTbl XUMHUYECKOIO HSKCIEpPUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pPEAKIUil U (OPMYyIUPOBATH BHIBOJABI HAa OCHOBE
3THX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUUYECKYIO
UHPOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpEICcTBa MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  DKOJIOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICHCTBUS HA dKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesr
Pazgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMUM
[Ipenmer oprannueckot xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCIMHEHUN A. 3
M. bytneposa
Htoro no paszneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHble yriieBOgOPOAbI — aJIKAHbI 2 1
29 HenpenenbHble yrieBogopoibl: alKEHBI, 6 1
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTuieckue yrieBoaopoabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKkue coeuHeHNUsI
3.1 Cnuptel. Denon 3
39 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 )
CrnoxHble 3upsI
3.3 VYrneBoanl 3 1




Htoro no paszneny 13
Pa3znen 4. A3oTcoaepskaniue oprannyeckne coeJuHEeHUst
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA
5.1 Ilnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
2+1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34

(craproBas)




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaunmeHnoBaHnue pa3ieoB U TeM nudpoBLIe
Ne i/l P Konrpoabnsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr00Opasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertamniel 1
2.2 HemeTamsr 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAaHUUYECKUX )
' BELIECTB
Hroro no pazneny 17
Pasznea 3. Xumusd u :Kn3HL
3.1 XuMHA U )KA3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







10 KITACC

IHHOYPOYHOE IINTAHUPOBAHHUE

n/n

Tema ypoka

OcHoBHbIE BHADBI 1eITeILHOCTH

OuneHo4yHbIE
cpeacTBa

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Pazoen 1. Teopemuueckue 0cHoswl op2

aHuyeckou xumuu (3 uaca)

[IpenMeTt opraHnyecKoil XuMuu, €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

XapakTepu3oBaTh 0COOEHHOCTH COCTaBa
OpPTraHUYECKUX BEUIECTB, KIACCUPUITPOBATH
UX HA OCHOBE TIPOMCXOXKICHUS U
nepepaboTKu. ApryMEeHTHPOBATH
HECOCTOSITEIbHOCTh BUTAIH3MA.
OHpe,Z[e.HSITB OTJIIMYUTCIIbHBIC OCOGGHHOCTI/I
YIII€BOAOPOIOB

YCTHbIM oTBeT

Bubnnorexa
HOK https://myschool.edu.ru/

Teopust cTpoOEHUsI OPraHUYECKUX COEAUHEHHN
A. M. bytnepoBa, €€ OCHOBHBIE MOJOKEHUS

®opmynrpoBaTh OCHOBHBIC MTOJIOKECHUS
TEOPHUU XUMHYECKOTO CTpoeHHs. Pa3nmudaTs
MOHSTHS «BAJEHTHOCTH)» U «CTEIECHb
okucieHus». COCTaBIATh MOJICKYISPHBIE U
CTPYKTYpHBIE (DOPMYJIBL.
KnaccuuupoBaTh KOBaJIGHTHBIE CBS3H I10
KpaTHOCTU. OOBSCHATD SBJICHUE H30MEPUU U
B3aMMHOE BJIMSHHE aTOMOB B MOJICKYJIe

YCTHbIN OTBeT

Bubnunoreka
IMOK https://myschool.edu.ru/

[IpencraBnenue o knaccuPpuKauu
opraHuyeckux BeuecTs. Homenkiarypa
(cucTeMaTuveckas) U TPUBHAIILHBIC HA3BAHUS
OpraHUYECKUX BEILECTB

KnaccudunupoBars opranndeckue
COCIMHEHMUAIIO PA3JINYHBIM IIPU3HAKAM.
Ha3spiBaTh Opranndeckue COeIMHEHUS 110
MMeXayHapoAHOW HOMEHKIIAType.

YCTHbIN OTBeT

Bubnunoreka
IMOK https://myschool.edu.ru/

Pa3zoen 2. Yeneeooopoowt (13 uacos).




AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Pl

Ornpenenars NpUHAIICKHOCTh COEAMHEHU N
K aJIKaHaM Ha OCHOBE aHaJIM3a COCTaBa MX
MoJieKyi. JlaBaTh Ha3BaHUS aJIKaHaM I10
MEKTYHApOJHON HOMEHKJIATYype.

Cmbicnosoe
yTeHue.
CamocTtoaTtenbHas
pabora.

Bubnnorexa
HOK https://myschool.edu.ru/

MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTEIN
AJIKaHOB

XapakTepu3oBaTb METaH U HTaH.
BrinonHeHue 3aanuii BXOOTHOU
KOHTPOJIbHOW PabOTHI.

YCTHbIN OTBeT

Bubnunoreka
IIOK https://myschool.edu.ru/

AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA

OnpenensaTs NpUHAAIEKHOCTh COEAMHEHUN
K aJIKCHaM Ha OCHOBE aHAJIM3a COCTaBa UX
MOJIEKYJI. JlaBaTh Ha3BaHUs aJIKEHAM I10
MEXIyHAPOAHOU HOMEHKIIATYPE.

YCTHbIN OTBeT

Bubnunoreka
IIOK https://myschool.edu.ru/

OTUJEH U NPONUJIEH — IpocTeiine
IIPEICTABUTENN AJIKCHOB

XapakTepu3oBaTh COCTAB U CBOMCTBA
BAKHEUILINX IIPEICTABUTEIIEH aJIKEHOB.
Habnronate XUMHUYECKUNA SKCTIEPUMEHT U
¢bukcupoBaTh ero pe3ynprarsl. Paznuuars
MOHSATHSI «TOMOJIOT» U «U30MEP» IS
QJIKCHOB

YCTHbIN OTBeT

Bubnunoreka
IIOK https://myschool.edu.ru/

[IpakTuueckas padota Ne 1. «Ilomyuenue
STUJICHA U U3yYEHUE ero CBOMCTB»

Ha6mronaTe XMMUYECKUN SKCTIEPUMEHT U
(bUKCUpPOBaTh €T0 pe3yabTaThl. PaznnyaTh
TTOHSTHS «TOMOJIOT» U «A30MEP» IS
aJIKCHOB

[IpakTHueckas
paborta Ne 1

Ankanuensl. byraauen-1,3 u meTunOyranuen-
1,3. Ilony4eHre CHHTETUYECKOTO KayuyKa 1
pEe3UHBI

Onpenensars NPUHAIIEKHOCTb COETUHEHU N
K aJIkaJeHaM Ha OCHOBE aHaJIM3a COCTaBa
UX MOJIeKyJ. JlaBaTh Ha3BaHUS alKaJueHAM
10 MEXIYHApPOIHON HOMEHKIIATYypE.

YCTHbIM oTBeT

Bubnunoreka
IIOK https://myschool.edu.ru/




XapakTepu3oBaTh COCTaB U CBOMCTBA
BOKHEHIINX MPEIACTABUTENCH alKaIueHOB.
Oco3HaBaTh 3HAYMMOCTh POJIU
OTEUECTBEHHOT'O YUEHOTO B TTOJIYYCHUH
MEPBOTO CHHTETUYECKOTO KayJyKa.
yCTaHaBJII/IBaTb 3aBUCUMOCTH MG)KI[y
CTPOECHHUEM U CBOWCTBAMU IIOJIMMEPOB Ha IIp

10

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMUECKUH Psii. ALETHIIEH —
IIPOCTEUIINN NTPEACTAaBUTENb AIIKUHOB

Onpenensats NPUHAIIEKHOCTb COETUHEHUN
K aJIKMHAM Ha OCHOBE aHaJIM3a COCTaBa MX
MoJieKyJl. JlaBaTh Ha3BaHMS aTKMHAM IO
MEXIyHAPOAHOU HOMEHKIIATYPE.
XapakTepu3oBaTh COCTaB MOJIEKYJIbI,
CBOICTBA U MPUMEHEHHUE alleTUJICHA.
VYcranaBnuBaTh NPUUUHHO-CIIEICTBEHHYIO
CBSI3b MEXIY COCTABOM, CTPOCHUEM
MOJIEKYJI, CBOMCTBAMH M TPUMEHEHUEM
aleTHICHA.

Tect

Bubnunoreka
IIOK https://myschool.edu.ru/

11

Bpluncnenus 1o ypaBHEHUIO XUMUYECKOM
peakuu

BBINIOHATE BEIYMCIICHUS 110 XUMUYECKUM
YPABHKCHUSIM.

CamMocrosTenpHas
pabota

12

ApeHsbl: 6eH301 1 TOIYyoJ. TOKCHYHOCTh
apeHoB

XapakTepu30BaTh COCTAB MOJIEKYJIBI,
CBOWCTBA U MPUMEHEHHE OEH301a.
YcranaBauBaTh MNPpUYNHHO-CIICACTBCHHYIO
CBA3b MCXKAY CTPOCHHUEM MOJICKYJIbI
OeH30I1a, ero CBOWCTBAMH U IPUMEHEHHEM.
Ha6mronaTe XMMUYECKUN SKCTIEPUMEHT U
(UKCUPOBATh €ro pe3yabTaThl

Bubnunoreka
IIOK https://myschool.edu.ru/

13

['eneTnyeckas cBsI3b yri€BOJOPOAOB,
MPUHAISKANINX K Pa3IMYHbIM KJIaccam

BrInosHATE ynpakHEHUST HA OCHOBE
TEHETUYECKOM CBSI3H MEXKIY
YIJIEBOAOPOJAMH.

CaMocTosTenspHas
pabora.

Bubnunoreka
IIOK https://myschool.edu.ru/




14

[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOIOB:
NIPUPOIHBIN Ta3 ¥ MOIYTHBIC HEPTSIHBIC Ta3bl,
He(Th ¥ MPOAYKTHI €€ TepepadOTKH

XapakTepu30BaTh COCTaB MPUPOTHOTO ra3a U
OCHOBHBIC HAIIPABJICHHS €T0 MepepaboTKu U
ucnoib30BaHusl. CpaBHUBATh HAXOXKICHHUE B
MPUPOJIE U COCTAB MPUPOIHOTO Ta3a U
MOITYTHBIX Ta30B. XapaKTepU30BaTh COCTaB
MOITYTHOI'O Ira3da U OCHOBHLIC HAITPAaBJICHU A
€ro nepepaboTKU M HCIIOIh30BAHUS

IIpoekTt

Bubnnorexa
HOK https://myschool.edu.ru/

15

[IprpoaHBIC HCTOYHHUKHU YTIIEBOIOPOIOB:
IPUPOIHBIN r'a3 U MOMyTHbIC HEPTSIHBIC I'a3bl,
He(Th U MPOIYKTHI €€ epepadoTKu

Pemrate 3a1aun, BBINOIHATH TECTHI U
ynpaxHeHus 1o teme. [I[poBoauTh OLeHKy
COOCTBEHHBIX JIOCTH)KEHUN B YCBOCHUU
Tembl. KoppekTupoBaTh CBOM 3HAHUS B
COOTBETCTBHUU C IUIAHUPYEMBIM
pE3YJIBTaTOM.

Y cTHBIE OTBETHI

Bubnnorexa
IIOK https://myschool.edu.ru/

16

Kontponbnas padora Ne 2 mo pazaeny
«YTIIeBOIOPOABD

BrimmonHeHNE KOHTPOJIBLHOM PaOOTHI.

KonTponbnas
paborta

Pazoen 3. Kucnopoocoodepircaujue opzanuueckue coeounenus (13 uacoes)

17

HpeI[eJIBHble OJHOATOMHBIC CHI/IpTBII MCTAHOJI
1 3TaHoj. BogopoiHas cBs3b

HaspiBath ciupThl O MEXAYHAPOIHOM
HOMEHKJIaType. XapakTepu30BaTh CTPOCHUE
MOJIEKYJI, CBOMCTBA, CITOCOOBI MOJIYICHUS U
o0acT MPUMEHEHHUS MIPEIETbHBIX
OJIHOATOMHBIX CIIUPTOB. Y CTAHABIIMBATH
MIPUYUHHO-CIIECTBEHHYIO CBSI3b MEKY
COCTABOM, CTPOEHUEM MOJIEKYJI, CBOMCTBAMHU
Y IPUMEHEHNEM METaHOoJIa U 3TaHOoJA.
Habmtonate, caMOCTOSTENHHO TPOBOIUTH U
ONUCHIBATh XUMUYECKUN SKCIEPUMEHT

VY CTHBIA OTBET

Bubnnorexa
HOK https://myschool.edu.ru/

18

MHOroaToMHBIE CITUPTHI: ATUICHTIUKOIb 1
TJIHIECPUH

KnaccudunupoBaTs COUPTHI [0 YUCITY
TUIPOKCHIIBHBIX TPYIII B UX MOJIEKYJIaX.
XapakTepu3oBaTh CTPOCHHE, CBOMCTBA,

Tect

Bubnnorexa
HOK https://myschool.edu.ru/




CIIOCOOBI TOTYYEHUS ¥ 00JIACTH MPUMEHEHHS
MHOTOaTOMHBIX CIIUPTOB.
WNnentuduurpoBaTh MHOTOATOMHBIE CITUPTHI
C MIOMOIIIBIO KaU€CTBEHHO! peaklnu.
Habmtonate, caMOCTOSTENHHO IPOBOIUTH U
OMUCHIBATh XUMHUYECKUN IKCIIEPUMEHT

19

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U
XUMHYECKHE CBONCTBA, IPUMEHEHHE

XapakTepHu30BaTh CTPOSHUE MOJICKYJIBI,
CBOMCTBA, CIOCOOBI MOJTYYCHUSI i 00JIaCTH
npuMeHenust peHona. MaeaTudunupoatsh
(hEeHOIT ¢ TIOMOIIBIO KAYeCTBEHHBIX PEaKIINH.
Cobmroiath mpaBuiia 6€30MacHOTO
oOpareHus ¢ GpeHonom

Y CTHEI OTBET

Bubnnorexa
HOK https://myschool.edu.ru/

20

Anpaerunpl: GopMaIbACTUI U alleTAIbICTH/I.
AneroH

XapakTepru30BaTh CTPOSHHE MOJIEKYI,
CBOMCTBA, CIIOCOOBI MOJTYYCHUSI i 00JIaCTH
npUMeHeHHs (HopMalIbJIeTHAA U
aneranpaeruaa. Maentuduumuposars
AJIbACTUABI C IIOMOIIBIO KAYCCTBECHHBIX
peakmuii. CoOnroaTh npaBuiia
AKOJIOTHYECKU TPaMOTHOTO U 06€3011acHOTO
oOparieHus ¢ GopMaibIeTHIOM

Y CTHEI OTBET

Bubnunoreka
IIOK https://myschool.edu.ru/

21

OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHAs

XapaKkTepu30BaTh CTPOCHUE MOJIEKYI,
CBOWCTBA, CIOCOOBI MOTYYSHHS U 00JIACTH
IIPUMEHEHHUs] MyPaBbUHOU U YKCYCHOU
kucior. Pa3nnyats oO1iee, ocoOeHHOE U
€IMHUYHOE B CTPOCHUU U CBOMCTBAX
OpraHuYecKux (MypaBbHHOM M YKCYCHOW) H
HEOPraHU4eCKUX KHCIIOT

VY CTHBIA OTBET

Bubnunoreka
IIOK https://myschool.edu.ru/

22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD)

HaGmronark, npoBOIUTh, OIIMCHIBATH U
(buKcUpoBaTh pe3ynbTaThI

ITpakTrueckas
pabora.




JEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO
XUMHAYECKHX dKcTiepruMeHToB. CoOIroaaTh
MpaBUJIa SKOJIOTUIECKH TPAMOTHOTO U
0e3omacHOTo oOpareHus: ¢ KapOOHOBBHIMU
KHCJIOTaMH

CTeapI/IHOBa}I U OJICMHOBAsA KHUCJIOThI, KaK

XapakTepu3oBaTh CTPOEHUE MOJIEKYJI

Bubnunoreka

23 MPEJICTABUTENH BBICIIUX KAPOOHOBBIX KHUCIIOT TeagHHOBOH ¥ OIICHHOBOH KHCIIOT, HX Hoxan LOK https://myschool.edu.ru/
CBOMCTBA 1 00J1aCTH MPUMCHCHHS.
24 Mplj1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, = XapaKTepU30BaTh OCOOCHHOCTU CTPOCHHUS, Mpoekr BubmoTexa
MX MOIOIIEE AEMCTBUE MOJTyYEHHSI U IPUMEHEHHUS MBLIOB. LOK https:/myschool.edu.ru/
XapaKkTepru30BaTh PEAKIUIO dTepUDUKAIIH
Kak 00paTUMbIii OOMEHHBIN TTPOIIECC MEKITY
CrnoxHble 3(QUpPbI KaK MPOU3BOTHBIC
KHUCJIOTaMU U CIUPTaMU. XapaKTEPU30BaTh . BubauoTeka
25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIOKHBIX . VcrHblii oTBET ,
CTPOEHHE MOJIEKYJI, CBOMCTBA, CIIOCOOBI HOK https:/myschool.edu.ru/
2upos MOJTYYCHHUS U O0JIACTH TPUMCHEHHUSI
CJIOHBIX Y(DUPOB.
XapaKkTepru30BaTh PEAKIUIO dTepUDUKAIIH
KaK 00paTUMBbIi OOMEHHBIH MPOIIECC MEKIY
KHUCJIOTAMH U CIIUPTaMHU. XapaKTepr30BaTh
CTPOCHHUE MOJICKYJI, CBOMCTBA, CIIOCOOBI
2% XKupbr: ruaponn3, MpUMEHEHHE, MOJIYYCHHUS U 00JIACTH TPUMEHCHHS KHPOB. VeTrii orser Bubiuorexa
OuoJIOrHYecKasi poJib KUPOB YcTaHaBIMBATh 3aBUCHMOCTD MEXKTY LIOK hitps://myschool.edu.ru/
(U3HYECKUMHU CBOMCTBAMH KUPOB, COCTABOM
UX MOJICKYJI M IIPOMCXOXKICHUECM.
OnuceIBaTh MPOU3BOJICTBO TBEPIBIX KUPOB
Ha OCHOBE PAaCTHTEIbHBIX MaceJl.
VYTIIeBobl: COCTaB, KiIacCH(pUKAIIIS. OnpenensaTh MPUHAIICKHOCTh
27 BakreiiIme npeIcTABUTENN: TIIFOK03a, OpPraHNYECKHX COSMHEHUH K YITIeBOIAM. VCTHBIE OTBETHL buGmorexa

bpykTO3a, caxapo3a

Pazangate MOHO-, I1H- U IMOJIMCaxapruakbl 110

HOK https://myschool.edu.ru/




uX crocoOHOCTH K ruaponu3y. IlpuBoanuth
MPUMEPBI IPECTaBUTENEH KaXKA0M IPyMHIIbI
YTJIEBO/IOB.

28

Kpaxman u nemuntono3a kak npupoHbIe
MOJIUMEPBI

Habntonate, npoBoauTh U (pUKCHPOBATH
pe3yabTaThl JEMOHCTPAIMOHHOTO U
1ab0paTOPHOTO XUMHUECKUX
HKCTIEPUMEHTOB, XapaKTEPU3YIOLIHX
XMMHYECKHE CBOMCTBA KpaxMaia 1
IEJUTIONO3bI.

Jlokmnan.

Bubnmorexa
HOK https://myschool.edu.ru/

29

KonTponbHas padoTa 1o paszaeny
«Kucnopopacoaepxaiine OpraHHIeCKHue
COEIMHEHND

Pematsb 3a1aun, BBIIIOJIHATD TECTHI U
ynpaxHeHus 1o teme. [IpoBoauTs oneHky
COOCTBEHHBIX JIOCTH>KEHUN B YCBOCHUU
TeMbl. KOppeKTUpOBaTh CBOM 3HAHUS B
COOTBETCTBHUU C IUIAHUPYEMBIM
pe3yabTaToOM.

KonTponbras
pabora

Bubnnorexa
HOK https://myschool.edu.ru/

Pa3zoen 4. A3omcooepiicaniue opeanuueckue

coeounenus (3 uaca).

30

AMWHBI: METHJIAMHUH B aHUJIAH

Onpenenstb NPUHAATIEKHOCTh
OpPraHUYECKOTO COSAMHECHHS K aMHHAM Ha
OCHOBE aHAJIM3a COCTaBa €ro MOJEKYI.
XapakTepu3oBaTh CTPOCHUE MOJIEKYIIBI,
CBOWCTBA, CIOCOOBI MOTYYSHHS U 00JIACTH
npuMeHeHus aHwinHa. OObICHATD, TOYEMY
MBI MOKEM TOPAUTHCS TOCTHKEHUSIMU
OTEYECTBEHHON OpPraHU4Ye€CKON XUMHUH.
CobmronaTh mpaBmiIa 6€3011aCHOTO
oOparlieHus: C aHUITUHOM U KPaCUTENsIMU Ha
€ro OCHOBE

VY CTHEIN OTBET.

Bubnnorexa
HOK https://myschool.edu.ru/

31

AMUHOKHUCIOTHI Kak aMm(poTepHbIe
OpraHUYECKHUE COCTUHEHUS, UX

Onpenensarh MPUHAJIC)KHOCTD
OpPTraHUYECKOTO COCTUHECHUS K

Y CTHEIN OTBET

Bubnnorexa
HOK https://myschool.edu.ru/




onosiornueckoe 3Hauenue. Ilermruanl

aMUHOKHCJIOTaM Ha OCHOBE aHaJiu3a COCTaBa
€ro MOJIEKYJIbl. XapaKTEepU30BaTh CBOMCTBA
aMUHOKHCIIOT KaK aM(pOTEpPHBIX
coeAnHeHM. Paznnyars peakuuun
MOJINKOHJICHCAIIMU U TIOJTUMEPU3AIIHH.

benku kak npupoHbie BBICOKOMOJIEKYIISIPHBIE

XapakTepu30BaTh COCTaB U CTPOEHUE
MOJIEKYJI, CTPYKTYpPY U CBOMCTBA OEIKOB.

Hoknazn. YcrabIH

Bubnuoreka

32 S WNnentudumupoBars 0enku. OMuchBaTh TBCT. 1OK hitps.//myschool.cdu.ru/
Ounosornueckure GyHKIMN OCIKOB HA OCHOBE
MEXITPEAMETHBIX CBS3EH C OMOJIOTHUEH.
Pa3zoen 5. Bvicokomonekynapusle coeounenus (2 uaca).
13 OcHOBHbIE OHATUS XUMHH XapakTepru3oBaTh COCTaB U CTPOCHUE 1 BuGmoTexa
. - OKJIaJ ,
BBICOKOMOJICKYJISIPHBIX COCHMHCHUIT mosteky1 BMC coenuHeHwHiA. LOK https://myschool.edu.ru/
OcHOBHBIE METOIbI CHHTE3a
. XapakTepru30BaTh OCHOBHBIE MPOIIECCHI, BuGnnorexa
34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH. Hoxkmang

[TnacTMaccel, KaydykH, BOJIOKHA

Jexaiue B ocHoBe cuHTe3a BMC.

HOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKU PJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTyparus aToMOB

[Iepuonnueckuii 3akoH u llepuoanueckas
CHCTeMa XUMMHYECKuX 3aeMeHToB JI. 1.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG,Z[HHGHPIFI 110
rpyIaM 1 nepuoaam. 3HaueHHe
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumMuueckux 3yemenToB /.M. MennaeneeBa B
pPa3BUTHHU HAYKH

CrpoeHue BeniecTBa. XMMUYECKas CBSI3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHMs
KOBAJICHTHOM CBsI3U. BogopoHast cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJTTOUIHBIE PACTBOPBHL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeNuHeHui. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKuX peaxiiyii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHHS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakuu.
XUMHUYECKOE PABHOBECUE

10

[TpakTuueckas padota Ne 1. «BnustHue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKOU PEaKLUM)

11

DnekTponuTudeckas aucconuanus. [lonsarue
0 BoziopoHOM Tokasarene (pH) pactopa.
Peakiiuu nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX nu HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AIIEKTpOITH3E
pacIiaBOB U paCTBOPOB COJICH

13

KonTtponbHas pabota no paszneny
«Teopernueckre OCHOBBI XUMHI

14

Merauibl, ux nosnoxenue B [lepunoanueckoit
CHUCTEME XUMUYECKUX AeMeHTOB /[]. M.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cBONCTBa
METaJUIOB




15

CrnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PSIIL
HanpsHKEHUH METAILIIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJuIoB (HATpUH, Kajaui, Kajablui, MarHui,
IIOMUHUI) U UX COCAMHEHUH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XUMHUYeCcKre CBOMCTBA IIUHKA, JKelle3a U UX
COCTMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenue
9KCHEPUMEHTAIBHBIX 3371a4 110 TEMe
«Meramae»"

20

Hewmeranbl, ux monoxxeHue B
[Iepronnueckoit cucTeMe XMUMUYECKUX
anemeHToB /1. . MeneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIIOB.
ANOTpOIUSl HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COCTMHEHUN

23

XuMHUECKue CBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

24

XUMUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

25

[IpumeHeHne BaXKHEUIIINX HEMETAIIIOB U UX
COCTMHEHUN

26

O0001IeHME U CUCTEMATU3ALMS 3HAHUHN 110




TteMme «Hemeraniawl». Beruucienus mo
YpaBHEHUSAM XUMUYECKUX PEAKIUNA U
TEPMOXHUMHUYECKHE PACUETHI

[IpakTuyeckas padora Ne 3. «Perenune

27 SKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME 1
"Hemertanmnsi"»

)3 KoHTposbHas paboTa mo TemaM «MeTauby 1
u «Hemerauib»

29 Heopranunueckue u oprannueckue KUCIOTHI. |
Heopranunueckue u oprannueckre OCHOBaHUS
AmdoTepHbIe HEOPraHUYEeCKUEe U

30 OpraHMYECKUE CoeTMHEHUs. | eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Posib xuMuu B ob6ecrieueHNH SKOJIOTHIECKO,

31 SHEPreTUYeCKON U MUIEBOI 0e30MacHOCTH, 1
Pa3BUTUU MEIUILIUHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIUICHHOIO ITOJIy4eHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpE BENMIECTB U MaTEPUAIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumusi, 10 xkmacc(6a3oBsiii ypoBenn), ['abpuensa O.C.,Octpoymos U.T".,
CnankoB C.A., Mocksa, «IIpocBenienuey, 2023

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. O.C.I'abpuensn, I'.I" JIpicoBa «Xumust Metoaumueckoe mocodue — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 ron.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMUs B TECTaX, 3aja4yax,
ynpaxHeHusx. 11 kimace» — M.: Jlpoda, 2023 rog.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YiakoBa «Xumus 11 kmacc:
KoHTposbHbIE U TpOBEpOUHBIE Pa0bOTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHast
kHUTa 11 yauteasn». Yacte 1 — M.: JIpoda, 2019 rog.
5. O.C.T'abpuensn, I'.I'.JIeicoBa, A.I'.Benenckas «Xumus 11 kimacc: HacronpHas
KkHHTa U1t yautens». Yacte 2 — M.: lpoda, 2022 ro.
6. O.C.I'abpuensu, I1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun 1o XuMuu
crocoOwI ux pemenus» - M.: «Jlpoday», 2021rox.
7. B.I'. lenncoBa «Xumus 11 kiacc moypodHbIe MIAHBI O Y4EOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoi» - Bonrorpan» Yuutens 2018roz.
8. M.A.Ps6oBa, V.}O.Hesckas, P.B.JIunko «Tectrl mo xumuu 11 xirace», - M.:
Ok3amen, 2019r.
9. O.C.I'abpuensn, N.I'.ocTpoyMOB « XUMHUYECKHUM IKCIIEPUMEHT B I1KoJje 11
kiacey; - M.: llpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://www.chemnet.ru ['azeta « Xumusi» u cailt 11 yuurens «5 uny Ha
YPOK XUMUID»

2. http://him.1september.ru Enunas xomnexmust [IOP: [IpeameTHas Kommekius
«XuMusD»

3. http://school-collection.edu.ru/collection/chemistry EcrecTBenHOHAYUYHbBIE
skcriepuMenThl: xumus. Komekus Poccuiickoro o6meo06pa3oBaTebHOTO
nopTana;



e
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http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit
http://www alhimik.ru Becepoccuiickast omuMnuana mKoJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranndeckas XuMus: JI€KTPOHHBIA YUYCOHUK ISt
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JICKTPOHHBIN
y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEK: XUMUS
http://www.chemistry.ru JluctanuroHHasi O1MMIAAaa IO XUMHH:
TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHBIA TPOSKT






