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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpEeIHEro oO1ero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeOoBaHM K pe3ysbTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TMPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIXx B  DeaepaibHOM  rOCYyAapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
®denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJNOXkeHUH «CrpaTreruu pa3sBUTHs BocnuTaHuss B Poccuiickoit
Oepnepanun Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOoTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOwieil ctparerun 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHSA 00YUYaIOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumusi» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbeie TnosokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IICJIEH,
collepaHus, PE3yJbTaTOB OO0y4YyeHHUs U TpeOOBaHUN K YPOBHIO MMOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIluy, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHUX
HEJIOCTHOW CHCTEME XHMHUYECKOro oOpa3oBaHHs. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
4yeJioBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBI0 M MpUPOJHON cpeae. Peamusyercs Xxumuueckoe oOpa3oBaHUE
oOyyJaroumxcsi Ha YpOBHE CpeJHEro oOIIero oopa3oBaHUsl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COIEpPKAHUE M TOCTPOEHHE KOTOPOTO OIPEIEICHbl B
nporpaMMe MO XUMHH C Y4€TOM CHEIM(PHUKA HAYKHM XUMUHU, €€ 3HAUCHHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXKe C Yy4ETOM
o0lMX 1ened W NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeHero obmiero oopasoanus B Poccutickont @enepanum.

XuMHS KaK 3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK WIpaeT 0coOyio pojb B
COBPEMEHHOW LUBUJIM3AIMU, B CO3aHUU HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PAILIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABICHU 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
IPUPOJIbI U YENOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHHUMAaHUS



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 YCIIELIIHOTO
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, IKOJIOTMUECKON 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.

CocTaBngiomyMu  TpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas v 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 XUMHUsS» 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 YPOBHE CTEPECOXMMHUYECKHX M DIJIEKTPOHHBIX
IpeJCcTaBlIeHU O cTpoeHuu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHMYECKU
aKTUBHBIX COEJUHEHHMNM. B Kypce OpraHmyecKoM XUMHH IIOJIYy4YalOT pPa3BUTHE
c(OpMUPOBAHHbBIE HA YPOBHE OCHOBHOI'O O0IEro 00pa30BaHMs 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 H3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
TEOPETUYECKU MaTrepuan M (AaKTOJIOTMYECKHE CBEIEHHS O BEIEeCTBAaX U
XUMHUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHudyeckas
XUMHSD)  O0yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
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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,
CBOMCTBAaX M NMPUMEHEHUH, 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 3HAHHUA CIIOCOOCTBYIOT TOHHMMAHHIO B3aUMOCBSI3HM XHMHUHU 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
BBIIIYCKHUKY OpPHUEHTHPOBAaThCS B OOIIECTBEHHO H 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, T[03HABAEMOCTh MPHUPOAHBIX SIBIEHUN 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 COLUANIM3AIMH
0o0y4aromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMPEICICHUIO
COIEepXaHUA M TIOCTPOCHUS TMpenMeTa NpedycMaTpuBaioT (OpMUpPOBAHHE
YHUBEPCAJIBHBIX YUEOHBIX JEUCTBUI, UMeomuX 0a30Boe 3HAYCHHE IS
pa3IMyYHBIX BHJIOB JCSATEIBHOCTH: pELIeHUs mpoOiieM, IMOHWCKa, aHalu3a Hu
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONBbITA MPAKTUYECKON
U HUCCJENOBATEeNIbCKON NEATENIbHOCTH, 3aHUMAIOUICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHHs XMMUM KaK Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa30BaHus, MPU OMPEACICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU IeNeld HU3yYeHHs NpeaMeTa HallpaBICHUEM
NEPBOCTEIIEHHON 3HAUYMMOCTH TPAJAUIMOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMUYECKON HayKH KaK 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHYECKOM
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 H3Y4Y€HUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsArOTCS:

e (opmMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUWA Kak BaKHEUIIEH
COCTaBJIAIOUIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOH
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 METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi TNPUOOpEeTeHUs
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
OOBSCHEHHEM 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 HOBBIMU MPUOPUTETAMHU B CUCTEME CpelHero ooliero 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 (YHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh ClocobaMu U
YMEHUSIMU aKTHUBHOTO TOJIYYEHHUs 3HAHUW W NMPUMEHEHHUS UX B PEaJbHOW >KU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7a4.

B cBA3M ¢ 3TMM npu H3ydyeHHWH MpeaMeTa «XUMUsS» JOMHUHHUPYHOLIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aaui, KakK:

amanranusi 00yJarommxcsi K YCIOBUSIM TWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMITETECHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE [JIsi Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: pPElIeHUs 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 00YYAIOIINXCSI: CIOCOOHOCTH CaMOCTOATENBLHO IPUOOPETATh 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 00YYaAIOUIUXCS aCCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AATeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPhIE 0COOEHHO
HEOOXOJMMBI, 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 miaHe cpeaHero oOmiero oOpa3oBaHUS 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 kimacce — 34 yaca (1 gac B Hefenio).



COJEPXKXAHUME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUY€CKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHH. CTpyKTYpHBIE (HOPMYIIBI
OpraHMYeCcKHMX BemecTB. [omonorus, wuszoMepus. XuMHYecKas CBS3b B
OPraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHH (cucTeMaruueckas) W TpUBHAIbHbIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHWE ¢ oO0pas3llaMh OpPTaHWYEeCKUX BEIIECTB W MaTepuajaMd Ha WX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCaHNUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUM psa. MertaH u 3TaH —
MPOCTEUIINE TPENCTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMenieHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJyYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPOMUIEH —
MPOCTEUINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMd, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuus noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AlIETHIICH
— TMPOCTEHIIMIA TpPeNCTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue WU
XMMHUYECKUE CBOMCTBA (PEaKIMu THIAPUPOBAHMUSI, TaJJOTCHUPOBAHUS, THIPATALINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHEHHUE.

Apensl. ben3on: coctaB, cTpoeHue, pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHMSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceolcmea  (peaxkyuu

cajloceHuposarnud U HMMPOBGHM}Z), nojayyenue u npumeHenue. TOKCUYHOCTD
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apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOJAMH, MNPUHAATICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HEePTH:
IEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaauTHdeckuil), nuposnus. [IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBbIH
yroJib U MPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB U UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLHUU
«Hedpte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PAabOThI: MOTYYSHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Breluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIUU 0 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIICCTB WIIH MPOIYKTOB PEAKIIHH).

Kucaopoacoaep:xaiiue opranudeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTH.. MeTaHON U 3TaHOJ: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklMM C AaKTUBHBIMU MeETaJlJIaMH,
TaJIOTEHOBOJIOPOJIaMH, TOpPEHHUE), TpUMEHEHuEe. BoaopoaHbie CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHple  CHUPTHL.  ODTUJIEHTJIMKOIb M  TJMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE CO IIEJTOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE cnupThl). [lelicTBue Ha
opraHu3M uejoBeka. [[pumeHeHue ruiepruHa U 3THIICHTJIHKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (U3NYeCKne ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocth Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbIeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINHU ), TIOJyYCHHUE U IPUMEHEHNE.

OmHOOCHOBHBIE TpeJenbHbIe KapOOHOBBIC KHCIOTB. MypaBbpuHas U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue /Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojlyuyeHue U NpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEJACTABUTENN BBICIIMNX KapOOHOBBIX
KHCIIOT. Mpljla Kak COJTHM BBICIIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCH(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- H
nosucaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapHl: 0COOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poiab. otocunte3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemrnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia u
nenono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUsi C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
poBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerngoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

DKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W HUX MpEeBpaIleHUil:
HaOJI0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATypalus OEIKOB MpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKY/ISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEINEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHAEHCALUS.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUS BEIIEeCTB W HUX MpEeBpalleHUil:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHS: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(UKaIus, MePUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEITMPOBAHHUE.

dusuka: Mmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUUHBI U €UHULIBI UX U3MEPEHUSI.

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

I'eorpadusi: MuUHepanbl, TOpHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKU d7eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKka. DHEPreTHYecKue ypoBHHU, MOAYPOBHH. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. IINEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U llepnoanueckol CUCTEMBI
xuMuueckux anemMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB MO TpyMmaM U MEpPHOJIaM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAsT U TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATENIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.
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BemectBa MOJEKYISpPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTALIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. [ eHeTnyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAaHEHHMS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIUSAIOINIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJIbHasl, IET0YHASI.

OKUCIUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMuueckux snementoB [l. U.
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PENIETOK, HAOIOICHUE |
OMHCaHUE IEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3lioKEeHUE MEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPEIEICHUE CPEALl PACTBOPOB BEUIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOrO OOMeHa),
MIPOBE/ICHUE NIPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHUSAM XHUMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranunyeckasi Xumus

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoamdeckoit  cucreme
xumudeckux snemeHToB JI. Y. MenpaeneeBa u 0COOEHHOCTU CTPOEHHUSI aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TajOre€HOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHS) U HMX  COEAUHEHUM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUH ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUMN.
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Meramnel. [lonoxenne meramnos B Ilepmoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEUINMX METAUIOB (HATPHWM, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
U3y4YeHUe KOJUIEKIMU «MeTamuibl U CIUIaBbl», OOpa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3a7ad, HAOIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tpl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrniedeHHH 3KOJIOTHYECKOW, SHEPTETUYECKOW W TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX HPOMBIILIEHHOTO
MOJTYYEHHUSI BXKHEUILINX BEILIECTB.

UenoBek B MHpE BEHMIECTB M MATEPHUAIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKLIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuaiibl IJsl 3JIEKTPOHUKW, HaHOMAaTEepHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XUMHST W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO KCIIOIH30BAHUS MPEMAPATOB OBITOBONM XUMUU
B IIOBCETHEBHOW JKU3HU.

MexnpeIMeTHbIE CBS3H.

Peanuzanmss  MeXNpeaMETHBIX  CBSI3eM MNpM  HM3y4eHUHW  OOmed U
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyHIECTBIISIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (pakT, rumoresa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.
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®usnka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpABI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3UCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
IMPOMBIIIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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[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,
METanpeAMETHbIM W TpeAMeTHbIM). HayuyHo-meToauyeckol OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MOAXO.

B cooTBeTcTBUM C CUCTEMHO-IEATENBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 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[EJTM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW 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 MEXIHIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, 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 WHQOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHWBATH CUTYAIIMH, CBSI3aHHbBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh 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 3710poBOoro 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 TPaBHJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECTBUNA U HEMPUATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
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);
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UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3ysbTaTaM 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 TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSIHUS
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CpEABL;

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

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl 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(hOpMUPOBAHHOCTA MHUPOBO33PEHHUS, 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 pElIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
UMBWIM3ALMU: B €€ TIyMaHHCTHYECKONM HANPABICHHOCTH W BAaXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAILHON 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
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NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCSI MJaHHBIX C LENbI0 MOJy4YeHUs
JOCTOBEPHBIX BHIBOJIOB;

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

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  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;
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UCIIOJB30BaTh NMPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TOHATUW U YCTaHABIMBATh MX B3aUMOCBS3b,
WCITOJIP30BaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJI KJIacCU(PUKAIIUKU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CIEACTBEHHbIC CBSI3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHUsl (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATHL MOIEIBHBIC TPEACTABICHUS — XUMHYECKUN
3HaK (CMMBOJ) DJJIeMEHTa, XuMHUYeckas ¢GopMmylia, ypaBHEHHE XUMHUUYECKOM
peaknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIsl BBISBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHMSI BEIIECTB U XUMHYECKUX
pEeaKUunii;

dbopMyIMpOBaTh MENU U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHEIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJi1 (DPOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEACHUS
YYEHHYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOATh 33 XOIOM
MpoIiecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000111eHUs ¥ BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHMUS,
COCTaBJISATH OOOCHOBAHHBIN OTYET O TIPOJICTAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBAaTENbCKOW W MPOEKTHOM
NESATEeTLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MIOMCKY METOJOB pEIICHUS MPAKTUUECKUX 3a]ady, MNPUMEHEHUIO Pa3IuYHbIX
METOJ0B MMO3HAHHS.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCS B PA3IMYHBIX HCTOYHMKAX uWH(OpManuu (Hay4IHO-
MONyJISIpHAsl JIUTeparypa XHMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIE TMOCOOUs,
pecypcel MIHTepHeTa), aHaIu3upoBaTh MHGOPMAIIMIO PA3IUYHBIX BUIO0B U (HOpM
MPEICTaBJICHUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTH u
HENPOTHUBOPEYNUBOCTH;
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(dbopMyIupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOJbI IIPU MOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMMOW MJIS BBHIMIOJHEHUS Y4YEOHBIX 3aaad
OIPEENEHHOTO TUIIA,

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

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

UCIOJb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
XMMHMUYECKON HMH(pOpMaALUeil: NPUMEHATh MEXIpeAMETHbIE ((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 00CYKJ1a€MOM TEMbI B XOJ€ Juajnora 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 BBINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThl MO0 HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHHS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHAa MHEHUSIMH.

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 ACUCTBHA 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:
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c(hOPMUPOBAHHOCTh  MPEJCTABICHUHA O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJM XUMHUU B TMO3HAHWUU SIBJICHUU
npupoasl, B  (POPMUPOBAHWUU MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIue TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUILIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIIPHBIM O00BEM, YIJIEPOMHBIN CKENeT, (PYHKIMOHAIBbHAS TPYIINA,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTII€BOAOPO/IbI,
KHCJIOPOJ U a30TCOAEpkAUUE COCAMHEHUS, MOHOMEpD, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannueckux BemlecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHWMHUHU;, MHPOBO33PEHUYECKHE 3HAHWS,
JIe)KAIME B OCHOBE MOHUMAHUA NPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IMOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BaXXHEHIIUX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JECATEILHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBbIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
ONMCAaHHUH COCTABA, CTPOCHUS U MPEBPALLICHUN OPTraHUYECKUX COECIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
COCTAaBJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYECKWX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WJUIFOCTPALUHA HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATh MPUHAMICKHOCTh H3YYCHHBIX
OPTaHUWYECKHUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynme COeauHEHUN (YTJIEBOIOPOIbI, KHUCIOPOA U a30TCOJIEp KaIlne
COEIMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematudeckoir HomeHkiarype (IUPAC), a Takke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJIEH,
ATWJICHTJINKONb, THIECPUH, (EeHoN, (HOopManbIeTH, aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, eJUII0JI03a, TJIUIHH);

c(hOpPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOM CBSA3U B
OPraHMYECKUX COEAUHEHUSIX (OMHAPHBIE U KPATHBIE);
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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 ~ yYMEHHMI  XapaKTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX 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 YTIIEBOJAOPOTIHOTO
ChIpbsi  (He(Thb, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NEpepadOTKU;

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

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMOM 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOCHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pEIICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIeCTBAMH M HX
MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyAoH M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs 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
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH H JAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YyIbTAThI
XUMHUYECKOTO SKCIEprMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(popMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);
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chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  DKOJIOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH 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 CIENBIX W CIHA0OBUASIIUX OOYYaIOIMUXCSA: 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 XHMHUM 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, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIHTHI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEeakUUH, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbBI (TEOpHs
ANEKTPONIMTUYECKON aHucconManuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M NMPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME 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;
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c(hOpPMUPOBAHHOCTh YMEHHU BBISBIATh XapAaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M UX IIPEBPALLCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMysn BEIIECTB M  ypaBHEHUHM XUMHUYECKUX  PEaKLUM,
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 ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METaJUIMYECKasi, BOJAOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHasd,
MOHHAs, METAJUTMYECKasi), 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 YMEHUN 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 M3MEHEHHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COECIUHEHUM
0 IIepruoIaM | rpyimmaM lleppoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXKIY HEOPraHU4EeCKUMU
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, U3MEHEHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OpPaTHMOCTU
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;
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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 BHEIIHETro 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 PEaKLMU
BELIECTB, TEMJIOBOIO 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YPHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBMiIa MOJb30BAHUS XUMUUYECKON
nocyAol M J1abopaTOpHbBIM OOOpYIOBAaHMEM, a TaKKe IMpaBuia OOpaleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
HKCMEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B NMPUCYTCTBHH 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 BHIBOJBI HAa OCHOBE
3THX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUUYECKYIO
UHPOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpEICcTBa MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);
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chOpMHUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWJia  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 OOY4YaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmyi.

25



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC

HaumeHoBaHue pa3iesioB U TeM

Koan4yecTBO 4acoB

daekTpoHHbIE (UU(POBHIE)

Ne i/m Konrtpoabsnbsie IIpakTnueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE peCypChl
padoThI padoThI
Pa3nea 1. Teoperndeckue 0OCHOBBI OPraHU4eCKOM XUMHH
[IpeameT opraHrYecKo XUMHH. https://himidka.ru/
1.1 Teopust cTpoeHUST OPraHUIECKUX 3 http://him-school.ru
coenuneHuit A. M. byrneposa https://chem-ege.sdamgia.ru/
Hroro no paszneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenpHbIE YIIIEBOAOPOILI — ATKAHBI 2
HenpenenbHble yriaeBoaopoabl: https://himidka.ru/
2.2 a ' 6 1 https://himidka.ru/
AJIKCHBI, aJIKaAUCHBI, AJIKUHBI X
53 A 5 http://him-school.ru
. POMAaTHYECKHUE YTIICBOOPOIBI https://chem-
24 TIprposbie HCTOUHNKA 3 1 ege.sdamgia.ru/ege.sdamgia.ru/
YTJIEBOAOPOIOB U UX IepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKkue coeuHeHNUsI
3.1 Cruptel. denon 3 https://himidka.ru/
12 Anbaeruasl. KapGoHOBBIE KHCIOTEL . { https://himidka.ru/
: CoxHbIe QHUPEI http://him-school.ru
https://chem-
33 VIJ1eBOIbI 3 1 ege.sdamgia.ru/https://chem-
ege.sdamgia.ru/
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Htoro no paszneny 13
Pa3znen 4. A3oTcoaepskaniue oprannyeckne coeJuHEeHUst

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3 https://resh.edu.ru/subject/29/
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA

5.1 [Tnactmaccer. Kayayku. Bomokna 2 https://resh.edu.ru/subject/29/
Hroro no pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 14

ITPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JJeKTpoOHHbIE (HU(POBHIE)

Ne i/m Kontponbnbsie  IlpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pazgen 1. TeopeTrnueckue 0CHOBbI XMMHH
Ctpoenne atomoB. [leproanueckuit
L1 3akoH u [lepuoanueckas cucrema 3
’ XUMHYEeCKHX deMeHToB /1. U. https:/himi4ka.ru/
Memnneneea http://him-school.ru
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4 https://chem-ege.sdamgia.ru/
’ BEILIECTB
1.3 XHUMHUYECKHUE peaKUU 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Meramisl 1 )
https://resh.edu.ru/subject/29/
2.2 Hemerannsl 1 1
)3 CBs13b HEOPTraHUYECKUX U OPTaHUYECKUX )
’ BEILIECTB
Hroro no paszneny 17
Pa3zgen 3. XuMus 1 ;Ku3HbL
3.1 XuMUS U )KU3Hb 4 https://resh.edu.ru/subject/29/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOTPAMME

28




IHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

No KoJIn4ecTBO 4aCoB daekTpoHHbIe (UU(pPOBHIE)

w/n Tema ypoka oOpa3oBaTe/ibHbIE Pecypchl
Bcero KP P

[Ipenmer oprannueckoit https://himi4ka.ru/
XHUMUH. http://him-school.ru

Teopust ctpoeHus https://chem-ege.sdamgia.ru/

OpraHUYECKUX
2 coenuHeHu A. M. 1
BbytnepoBa, €€ 0oCHOBHBIE
MOJIOXKEHHUS

Knaccudukanuu
OpTraHN4YCCKUX BCIICCTB.
Howmenxkiarypa
(cucremaTudeckas) u
TPUBUAJIbHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB.

AJIKaHBI: COCTaB U http://him. Iseptember.ru
4 CTpOEHUE, 1
TOMOJIOTUYECKUU Pl

Meran u 3TaH —
5 MPOCTEUILINE 1
MPEACTaBUTENMN AJTKAHOB

AJIKEHBI: COCTaB U https://himidka.ru/
CTpOEHHUE, CBOMCTBA

OTUWJIEH U IPONUJIEH —
7 MPOCTEUIINE 1
MPEJICTAaBUTENN ATKEHOB

[IpakTuueckas pabora Ne
8 1. «Ilony4yenue sTuneHa u 1 1
W3yYEHHE €r0 CBOMCTBY

Anxanuensl. byraauen- http://him. Iseptember.ru
1,3 u metunOyraauen-1,3.
9 [Tonyuenue 1
CHHTETHYECKOTO KaydyKa
U pPE3UHBI

AJIKUHBI: COCTaB U https://himidka.ru/
10 0COOEHHOCTH CTPOCHHUS, 1

TOMOJIOTUYECKUU PSI.
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AnernineH —
MPOCTEUIIIHI
MPEACTABUTEND AIKHHOB

11

Beruucnenus no
YPaBHEHUIO XUMUYECKOU
peakuuu

12

ApeHbI: 6€H30JT U TOJTYOJI.
TOKCMYHOCTH apeHOB

https://himidka.ru/

13

I'eneTnueckas CBA3b
YTJIEBOAOPOIOB,
MIPUHAJICKAIIUX K
pa3IMYHBIM KJ1accam

https://himi4ka.ru/

14

[IpupoaHbIE HCTOYHUKU
YIJIEBOIOPOAOB:
MPUPOAHBIN ra3 u
MONyTHBIC HEDTIHBIC
ra3pl, He()Th U MPOJYKTHI
e€ mepepaboTKu

15

[IpuponHbIE HCTOUHUKU
YTJIEBOJOPOAOB:
MPUPOAHBIN a3 u
MONyTHBIC HEDTIHBIC
ra3bl, He()Th U MPOJYKTHI
e€ mepepaboTKu

https://himi4ka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

16

KoHnTtposbHas padoTa mo
pazaeny «YTIeBOIOPOIBI»

17

[Ipenenbusie
OJIHOATOMHBIE CIIUPTHI:
METaHOJ 1 TAaHOJI.
Bonopoanas cBs3b

https://himidka.ru/

18

MHOroaTroMHBbIE CIIUPTHL:
STUJICHTJIUKOJIb U
TJIMLEPUH

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

19

®DeHO: CTpOEHUE
MOJICKYJIbI, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA,
MPUMEHEHUE

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

20

AJNLIErnae:
dbopmanbaerua u
areTaabaerua. AIeTOH

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

21

OIHOOCHOBHEIE

https://resh.edu.ru/subject/29/
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npeenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbHHAs U
yKCYCHast

22

[IpakTuueckas pabora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

23

CreapuHoBas 1
OJICMHOBAS KUCIIOTHI, KaK
MPEJICTABUTENIN BBICIIIUX
KapOOHOBBIX KHUCIIOT

24

Mpb1ia Kak coJId BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIeE NEUCTBUE

25

CrnoxHuble 3(hupbl Kak
IIPOU3BOIHBIE
KapOOHOBBIX KHUCIIOT.
I'maponus CioXHBIX

a¢upoB

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

26

Kupsl: runponus,
PUMEHEHHUE,
Ouosornueckas poib
KUPOB

27

YrieBodsl: COCTaB,
Kiaccuukanms.
Baxneiimme
MIPEICTaBUTENH: TIII0KO034,
bpykTO3a, caxapo3a

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

28

Kpaxwmain u nenmtonosa
KaK [IPUPOHBIE
HOJIMMEPBI

29

KonTtponsHas pabora o
pazneny
«Kucnopoacoaepxaiue
OpraHHyYecKue
COETUHEHUS

30

AMMHBI: METHJIAMHUH U
AHUJINH

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

31

AMMHOKHCIIOTHI KaK
amdoTepHbIe
OpraHUYEeCKHE
COCIMHEHMS, HX

31




OHMOJIOTHYECKOE 3HAUCHUE.

IlenrTuapt

32

benku kak npupoHbIe
BBICOKOMOJICKYJIAPHBIC
COCIUHCHUA

33

OCHOBHBIC TTOHATHS
XHUMUH
BBICOKOMOJICKYJISIPHBIX
COE€IUHEHUI

https://resh.edu.ru/subject/29/
https://chem-ege.sdamgia.ru/

34

OCHOBHBIE METOIEI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN.
[ImacTmaccel, Kaydyku,
BOJIOKHA

OBIIEE KOJUYECTBO
YACOB I10 ITPOTPAMME

34
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11 KIIACC

n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero KP 1P

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE pecypChl

XUMHUYECKUH 3JIEMEHT. ATOM.

DnexTpoHHas KOHPUTYypaLus
aTOMOB

[Tepuonuueckuii 3aKOH 1
[Tepuonuueckas cucrema

XAUMHUYECKHX djieMeHToB 1. 1.

MenpeneeBa, UX CBA3b C
COBPEMEHHOU Teopuen
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKUX
AJIEMEHTOB M X COCAMHEHUN
IO TPyIIaM U Mepuoam.
3HaueHue NepruoIUYECKOro
3aKOHA U CUCTEMBI
XAUMUYECKuX 3yementoB J[. 1.
MenpeneeBa B pa3BUTHU
HayKu

https://himidka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

CrpoeHue BeliecTsa.
XHUMHUYECKasl CBSA3b, €€ BUJIbI;
MeXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

BanenTHoCTb.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS

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

ITonsTHE O IUCTIIEPCHBIX
cucreMmax. IcTuHHBIE 1
KOJUTOUJHBIE PACTBOPBI.
MaccoBas qoJisl BelecTBa B
pacTBope

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

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
coenuHeHui. I'eneTnueckas
CBSI3b HEOPTAHUYECKUX
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BCIICCTB, PAa3JIMYHBIX KJIACCOB

Krnaccudukanus XuMHueckux
peaKkurii B HEOPraHM4YECKON U
OpPraHUYECKON XUMHUU. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHUS U
IIPEBPALIEHUS SHEPTUU IIPU
XUMHUYECKHUX PEaKIMIX

https://himidka.ru/

CKopocTb peaxiuu.
OO6patuMsble peakuuu.
XUMHUYECKOE PABHOBECUE

https://himidka.ru/

10

[TpaxTrueckas padora Ne 1.
«BnusHue pa3nuyHbIX
(haKkTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DIIEKTPOIUTHYECKAS
nuccoruanus. IToaarue o
BOJIOpOoAHOM Toka3zarese (pH)
pactBopa. Peakiiuu nOHHOTO
obmena. 'maponus
OpPraHUYeCKUX U
HCOPTraHNYCCKUX BCIUICCTB

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

12

OKuCIHTEIIHFHO-
BOCCTaHOBUTCIILHBIC
peaxuuu. [Tonsarue o6
3JIEKTPOJIN3€E PACIIaBOB U
pacTBOpPOB COJIEH

https://resh.edu.ru/subject/29/
https://chem-ege.sdamgia.ru/

13

Kontponbras pabota mo
pazaeny «Teopernueckue
OCHOBBI XUMHUN»

14

Mertannsl, UX IMOJIOKSHHUE B
[Tepuonuueckoit cucreme
XUMHUYECKHX djieMeHToB 1. 1.
MeHeneeBa 1 0COOCHHOCTH
cTpoeHwus aroMoB. O01ue
¢dusnveckre CBOMCTBA
METAJIJIOB

https://resh.edu.ru/subject/29/
https://chem-ege.sdamgia.ru/

15

CrnnaBel METaJLIOB.
DNEKTPOXUMHUYECKUN Psift
HaIpsHKEHUN METaJUIOB

https://himidka.ru/

16

XHUMHUYECKHE CBOMCTBA
BaKHEHIIINX METAJIOB

https://himid4ka.ru/
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(HaTpuii, KaJIuii, KAJIbLIHA,
MarHui, aJTrOMUHUN) U UX
COEAMHEHHI

17

XMMHNYECKUE CBOUCTBA
XpoMa, MEIU U UX
COCTMHECHUN

18

XHUMHUYECKHE CBOMCTBA
IIMHKA, JKeJie3a U UX
COE€TUHEHUN

https://himidka.ru/

19

[TpaxTrueckas padota Ne 2.
"Pemenue
AKCIICPUMEHTAIIbHBIX 3a7a4
mo Teme «MeTaisi»"

20

Hewmetamisl, ux monoxeHue B
[Tepuonuueckoit cucreme

XAMHUYECKHX djieMeHToB 1. 1.

MeHnneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

du3nyecKue CBOKMCTBA
HEMETAJIOB. AJUIOTPONUs
HEMETaJIOB (Ha MpuUMepe
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoia)

22

XHUMHUYECKHE CBOMCTBA
TaJIOTE€HOB, CEPhI U UX
COETUHEHUN

https://himi4ka.ru/
http://him-school.ru
https://chem-ege.sdamgia.ru/

23

XHUMHUYECKHE CBOMCTBA a30Ta,
docodpa 1 UX COeTMHEHHIA

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

24

XHUMHUYECKHE CBOMCTBA
yrieponaa, KpeMHHUS U UX
COE€IUHEHUN

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

25

[IpumeneHne BaxKHEUIINX
HEMETAJIJIOB U UX
COETUHEHUN

26

O06o061ieHue u
cucTeMaTu3alus 3HaHuH 110
TeMe «HemeTamis.
Brruuciienus o ypaBHEHHUSIM
XUMHYECKUX PEaKIUi U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTrueckas padota Ne 3.
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«Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o teme "Hemeramisr'»

28

KonrtponsHast pabora no
TeMaM «MeTaJuibl» U
«HemeTtamibs»

29

Heopranuueckue u
OpraHMYeCcKHe KUCIIOTHI.
Heoprannueckue u
OpPraHUYECKHUE OCHOBAHUS

30

AmMdoTtepHbIe
HEOpraHWYeCcKue u
OpraHNYeCKUE COCTUHEHUS.
I'eneTnyeckas cBsI3b
HEOPraHUYEeCKHUX U
OpraHUYEeCKUX BELIECTB

31

Ponb xumun B obecrieueHUn
JKOJIOTHYECKOMH,
SHEPreTUYECKON U MUILEBOMU
0€301acHOCTH, Pa3BUTUHU
MEULIUHBI

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

32

[Ipeacrasnenus: 06 oOmuUx
Hay4HBIX TIPUHITUIIAX
MIPOMBILIJICHHOTO TOJY4YEeHUS
Ba)KHEUIIINX BEIIECTB

https://resh.edu.ru/subject/29/
http://school-
sector.relarn.ru/nsm/

33

UYenoBek B MUpE BEIIECTB U
MaTepuasoB

34

XuUMHS U 300pPOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 11 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmiectBo «M3aarensctBo «IIpocBeiienne»
2. Xumus. 10 xknacc/ T'abpuensu O.C., OctpoymoB N.T'., Cnagkos C.A.

AxnuonepHoe obmectBo «M3aarenserBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

[Toypounsie pazpabotku no xumuu 10-11 knace/I"'opkoBernko M.IO. , M.

"BAKO"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

MHTEPHET

http://him-school.ru
http://school-collection.edu.ru
http://fcior.edu.ru
http://school-sector.relarn.ru/nsm/
https://chem-ege.sdamgia.ru/

https://fipi.ru/ege/
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