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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUHU Ha YPOBHE CpeHEro 00111ero oopa3zoBaHusl pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanun B Poccuiickoi
®denepanuny», TpeOOBaHUI K pe3ylbraTaM OCBOEHHUS (elepalbHO  00pa3oBaTeIbHOM
nporpaMmsl cpeaHero oobuiero odpazoanus (POIT COO), npencraBieHHbix B DenepaibHOM
rocygapcTBeHHOM oOpasoBareinbHoM crangapre COO, c¢ yuérom Konmenmuu npenomaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTelbHbIX opranm3anusx Poccuiickoit @enepammu,
peanu3yIouMX OCHOBHBIE 00pa30BaTelIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIoKeHu# «Crpareruu
pa3BuTHs BocnuTaHus B Poccuiickoii @enepanuun Ha nepuon a0 2025 roma» (Pacnopsixenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBYy MOAXOAOB K pa3pabOTKe MNpOrpaMMbl IO XHWMHUH, K ONPEICIICHUIO 00IeH
CTpareruu o0y4eHUsl, BOCOUTAHUS U pa3BUTHs 00y4arOUIUXCSl CPeACTBaMU YYEOHOTO MpeaMera
«Xumus» st 10-11 kimaccoB Ha 0a30BOM YpPOBHE COCTAaBMJIM KOHLIENTYaJdbHbIE MOJOKEHUS
OI'OC COO o B3aMMOOOYCIIOBIEHHOCTH IIEJIeH, colepKaHUs, pPe3yJbTaTOB OOy4YeHHUs U
TpeOOBaHM K YPOBHIO NMOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMO€ BBIIYCKHUKaMU  00111€00pa3oBaTeIbHON
OpraHM3alliM, SBJISETCS HEOThEMJIEMOW YacThl0 UX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepUIAIONIMM 3TallOM pPEAM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPHUCYIIMX LEJOCTHOM CHUCTEME XMMHMUYECKOro 00pa3oBaHUsA. OTH LIEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB NPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJloBeKa, a TaKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 3I0pPOBBIO U
npUpoJHOU cpere. PeanusyeTcs: xumuueckoe 00pa3oBaHue 00ydaroIuXcs Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHusl CpeCTBaMU y4eOHOTO MpenMera « XUMUs», ColepKaHue U MOCTPOCHUE
KOTOpOTO OIpeAesieHbl B MporpaMMe MO XHMHUU C YYETOM CHEHU(PUKHA HAyKd XUMHUH, €€
3HAYEHUsI B IO3HAHUHU MIPUPOJIBI U B MAaTEPUAIIbHOM JKM3HU 00ILECTBA, a TaKkKe ¢ Y4ETOM OOIINX
HeNne M NPUHLMKIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CPEHEr0 OOIIEro
obpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO pOjib B COBPEMEHHOU
IUBWIM3AIMH, B CO3JaHMM HOBOM 0a3bl MaTepuaibHOW KyIbTypbl. OHa BHOCHUT CBOW BKJaja B
(opMupoBaHUE PALIMOHATBHOIO HAYYHOT'O MBIIIJICHUS, B CO3[JaHHUE 1IEIOCTHOTO MPEICTAaBICHMUS
00 OKpyKarolleM MUpE KaK O €JUHCTBE MPHUPOJBI U YEIOBEKa, KOTOpoe POPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHMs BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBS3U
MEX1y CTPOCHHEM BEIECTB, MX CBOMCTBAMU U BO3MOXHBIMU 00JIaCTIMU IPUMEHEHUSI.

TecHo B3aMMOIEWCTBYsT C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHSA CTaja
HEOTHEMJIEMON YaCThI0O MHUPOBOM KYJBTYpPbI, HEOOXOIMMBIM YCJIOBHUEM YCHEIIHOTO Tpylaa U
KHU3HU Kaxa0ro wieHa obuiectBa. CoBpeMeHHasi XMMHsI KaK Hayka co3uaresbHas, KaKk HayKa
BBICOKHMX TEXHOJIOTWI HaIlpaBlieHa Ha pelleHHe I00aIbHBIX MPOOJIEM yCTOMUMBOIO pa3BUTHUS
YEeJOBEUYECTBA — CHIPHEBOM, DJHEPreTHUYCCKOM, IHINEBOM, SKOJOTHYSCKOM OE30MacHOCTH U
OXpaHbl 3J0POBbSL.

B coorBercTBMM ¢ OOUMMHU MENSIMH W TPUHIMIIAMH CPEIHETo oO0Iero oOpa3oBaHUs
conepkanne npeamera «Xumus» (10—11 kmaccebl, 6a30BbIi YPOBEHb U3YUCHHS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO TOATOTOBKY OOYYarOIIMXCs, HEOOXONUMYIO UM JIJIst
BBIPAa0OTKM MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHS] B JKU3Hb COLMYMA,
IPONOIDKEHUST 00pa3oBaHUS B Pa3IUYHBIX OO0NACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C
XUMUEN.

CocraBmsiromiMu  ipeAMeTa «XUMHUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «OO01as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHusI KOTOPBIX
SBJISIFOTCS. OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAaHUM M0 HEOPTaHUYECKOW XUMHUH (C BKIIOUEHHUEM
3HaHUU U3 00IIeH XUMHUK) U OpraHnyeckoil xumun. OopMUpOBaHUE JAHHOW CHUCTEMbl 3HAaHUHN
Opu HU3YYEHHH MpeAMeTa O0eCreunBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOIMX MOHATHI, 3aKOHOB U TEOPUH XUMUHU.
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Crpykrypa comepxaHusi KypcoB — «Opranuueckas XxuMusi» U «O011as 1 HeopraHudeckas
XUMUS» cPOpPMUpOBaHA B MPOrpaMMe M0 XMMHHM Ha OCHOBE CUCTEMHOTO TMOAX0Ja K U3YUYECHHIO
y4eOHOro Marepuana ¥ OOyCJIOBJIEHA HMCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHWM Ha
ONPENEIIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpuBalOTCs Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOCHHS OPraHUYECKUX COCIWHEHHH, a
TaKXe€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX IMPEICTABICHUI O CTPOCHUU BEILECTB.
Cenenus 00 M3ydyaeMbIX B Kypce BEIIECTBaX JAlOTCS B Pa3BUTUM — OT YIVIEBOJOPOMOB 10
CJIIOHBIX OWOJIOTMYECKM aKTUBHBIX COEIMHEHHH. B Kypce opraHM4eckol XMUMHUH MOIYy4aroT
pa3BuTHEe C(OPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs NEpPBOHAYAIbHBIC
MPE/ICTABICHUS O XUMUYECKOHN CBS3H, KIIaCCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOKCTB BELIECTB OT UX CTPOEHUS, 0 XUMUYECKOW PEAKIUU.

[Ton HOBBIM yIJIOM 3peHMsI B IpenMere «XuMus» 0a30BOTO ypOBHS paccMaTpUBaeTCs
U3yUEHHBI HAa YPOBHE OCHOBHOTO 00m1Iero oOpa3oBaHMs TEOPETUYECKUH MaTepuanl |
(aKkTOJIOTMYECKUE CBEJICHUS O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0u1as 1 HeOpraHuyeckas XUMUs» 00ydYarolUMCsl IPEJOCTABISAETCS BOBMOKHOCTh OCO3HATH
3HAYEHHE NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTMYECKUX MO3UIIHM,
IyOXe MOHSATh HCTOPUYECKOE M3MEHEHHE (YHKIMH 3TOr0 3akoHa — OT 00o0maromed 1o
OOBSCHSIONIEH U TPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHMH O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M
IIPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKLIMSIX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX IMPOTEKaHUS
nononHsercs B Kypcax 10 wm Il KilaccoB 5sneMEHTaMHM  COAEP)KaHHs, HWMEIOIUMU
KyJIbTYpOJIOTUYECKUA W TMPUKIATHOW XapakTep. OTHU 3HAaHUSA CHOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMU HAayKaMH, PACKPBIBAIOT €€ pOJb B IIO3HABATEIBHOU U
PAKTUYECKOW AESITETbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K IpoLEecCy
TBOpUYECTBA B 00JACTH TEOPUU W MPAKTUUYECKUX MPHUIOKEHUNH XUMHUHU, TOMOTAIOT BBIITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICITUBATh MH(MOOPMAIIMIO U TIPUMEHSATH €€ JJIsl TIOTIOTHEHUS] 3HAHWM, PEIICHUS
WHTEJUIEKTYaJIbHBIX M JKCIIEPUMEHTAJIBHBIX HCCIIEN0BAaTENbCKUX 3a7ad. B nenoM conepkaHue
y4eOHOro npenMera « XUMUs» TaHHOTO YPOBHS MU3YUYEHHs] OPUEHTHUPOBAHO HAa (POPMHUPOBAHHE Y
00y4aronuxcsi MUPOBO33PEHYECKOW OCHOBBI JJIsl MOHUMAaHUS (PUIOCOPCKUX UAEH, TAKMX Kak:
MaTepuaibHOE €IUHCTBO HEOPTAaHUYECKOTO U OPraHUYECKOTO MHUpa, 00YCIIOBIEHHOCTh CBOMCTB
BELIECTB MX COCTAaBOM M CTPOEHHEM, II03HABAEMOCTb IIPUPOAHBIX SBICHUN IyTEM
HKCIEPUMEHTAa M PELIEHUS MPOTUBOPEUYMI MEXAYy HOBBIMH (DaKTaMM U TEOPETUYECKUMU
IPEINOChUIKAMH, OCO3HAaHME POJM XUMHUU B PEHICHMH JKOJIOTMYECKHX MpoOieM, a Takke
npobsieM cOepeKeHHUs] SHEPreTHUYECKUX PEeCypCoB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOTHH U
MaTepUaJIOB.

B mnumane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHS W COLMAIM3AIUM  OOydYarOIIUXCs
NPUHATHIE MPOrpaMMOIl MO0 XMMHH MOIAXOAbl K OIPENEIICHHUIO CONEpPkKAHUS M IOCTPOECHUS
npeaMeTa MmperycMaTpuBaoT (OpMHUPOBAHNE YHUBEPCAJIbHBIX YUE€OHBIX JEHCTBUM, MMEIOLINX
0a30BO€ 3HAUEHUE JJISI PA3JIMYHBIX BUJIOB JIEATEIBHOCTHU: PELIeHUs MpoOieM, MOUCKa, aHaIu3a
u 0o0paboTku wuHGOpMANUKU, HEOOXOMUMBIX I TPUOOPETCHHS] ONBbITA TPAKTUYCCKOM U
VICCJIEI0BATENbCKON JEATENBHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IIO3HAHUY XHUMHH.

B npakTtuke npenogaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHUsl, TaK U
HAa ypOBHE cpenHero oomero oOpa3oBaHMs, TPU  ONPEIACICHUU  COJAEP)KaTEIbHON
XapaKTEPUCTUKU LEIE W3y4YEeHHs NpeIMeTa HalpaBJI€HUEM IIE€PBOCTEIIEHHON 3HAYMMOCTH
TPaAWLMOHHO Tpu3HAETCS (POpMHUpOBaHHE OCHOB XHMHYECKOM HaykKd Kak objactu
COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKOW IEATEIBHOCTH 4YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METONMYECKOM TOYKM 3pEHHUS TAaKOM MOAXOH K
ONPENEIICHNIO LIETIEH N3YUYEHHUsI IPEIMETA SIBISAETCS BIIOJIHE ONPABAAHHBIM.

CornacHO AaHHOW TOYKE 3PEHMs IIaBHBIMHU LIEJIAMH W3YYEHHS MpeAaMeTa «XUMHsD» Ha
0a3zoBoM ypoBHe (10 —11 kJ1.) siBAsITOTCS:

e (opmMupoBaHHE CHCTEMBl XHMHUYECKHUX 3HAHUM KaK BaXHEHUIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHbBI MHpA, B OCHOBE KOTOPOM JIEKaT KIIFOYEBBIE IMOHATHSA,
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dbyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHMHH, OCBOCHHUE sI3bIKa HAyKH, YCBOCHUE H
MOHMMAaHWE CYIIHOCTH JOCTYIHBIX O000OIIEHUH MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOpUEH UX Pa3BUTHS U CTAHOBJICHHSI,

e (opMupoBaHHE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MMO3HAHUS BEIIECTB U
XAMHUYECKHUX PEaAKINiA, HEOOXOIUMBIX JIJIsl MPUOOPETCHUS YMEHHN OPUEHTHPOBATHCS B
MUPE BEIIECTB M XUMUUYECKUX SBJICHUH, HIMEIOIIUX MECTO B IPUPOJIE, B MIPAKTHUCCKOMN U
MIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMCHHA U CIOCOOOB [EATEIBHOCTH, CBA3aHHBIX C HaONIOACHHEM U
OOBSICHCHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM TIpaBWJI OE30MacHOTO
oOpallieHus C BEeIECTBAMH.

Hapsiny ¢ aTiM, comepkaTenbHasi XapakTepUCTHKA TEIed W 33134 U3ydeHUs ImpeaMeTa B
mporpamMme Mo XMMHHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMU
B cHCTeMe cpenHero oOmiero obpaszoBanus. CerofHsi B IpemnojaBaHUU XUMHUU B OOJBIIECH
CTENEeHW OTHAETCA NPEINOUYTCHHE MPAKTUYECKOM KOMIIOHEHTE CoJepkKaHUusi OOy4YeHUs,
OpPUEHTUPOBAHHOM Ha TOATOTOBKY BBIYCKHHKA 0O0I€00pa3oBaTeIbHON  OpraHu3alluy,
BJIQJICIONIETO HE Ha0OpOM 3HAHUM, a PYHKIIMOHAIBHON IPAMOTHOCTBHIO, TO €CTh CIIOCOOAMH U
YMEHUSIMU aKTUBHOTO TMOJYY€HHS 3HAHUW M MPUMEHEHUSI UX B PEAIbHOW KU3HU I PEIICHUS
MPAKTUYECKUX 3a]1au.

B cBi3u c 3TUM TpH U3ydYeHUM TMpeaMeTa «XUMHUS» JOMUHHUPYIOIIEe 3HAYCHUE
pUOOPETAIOT TaKKUE LIETU U 33]1auH, KaK:

amantanus  OOydYalOIIMXCA K  YCJIOBHSIM  JIMHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpOBaHUE HHTEJUIEKTYaJIbHO PAa3BUTOM JUYHOCTH, TOTOBOM K C€aM0oOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY [MPHUHATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue y OOyYalONMIUXCS KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHITUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJI PA3IMUHBIX BUAOB JCSITEIILHOCTU: PEIICHUS MPOOIIeM,
MOWCKa, aHanu3a M o0paboTku uHGOpPMAIMK, HEOOXOAUMBIX HJisi MPUOOPETEHHUS OIbITa
NEeSATETbHOCTH, KOTOPasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JJIS OLIEHKH C
MO3UIIMNA  DKOJIOTHUECKOW O€30MacHOCTH XapakTepa BIUSHHUS BEHIECTB M XUMHYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITEIBHO MTPHOOpPETaTh HOBBIE 3HAHHUS 10 XUMUHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH, UCTIOH30BaTh COBPEMEHHbBIE WH()OPMAIIOHHbIE
TEXHOJIOTHH JJIs TIOMCKA U aHaNIM3a YYeOHOU W HAyIHO-TIOMYASIPHOM MHPOPMAITUN XUMHUYECKOTO
COJICpP KaHMUS;

dbopMHUpoOBaHUE U PA3BUTHE Y OOYUAIONIUXCS] ACCOIMATUBHOTO M JIOTUYECKOTO MBITUICHHSI,
HAOIOATeNIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAUMBI, B
YaCTHOCTH, MPH TUTAHUPOBAHUHU U TIPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHUE Yy OOydYaIOMMXCS YOSKIEHHOCTH B TyMAaHHCTHYECKOW HAMpPaBIECHHOCTH
XUMUH, €€ BaXHOW pOIM B  PEIICHWH TJI00ATbHBIX TPOOJIIEM  PaIlMOHAIBHOTO
MPUPOIOTIONIH30BAHMS, TOMOJIHEHHSI YHEPTETHUECKUX PECYpPCOB U COXPAHEHUS MPHUPOITHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOMICHHUS K TPUPOAEC U CBOEMY
3I0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCTIOIB30BAHUS TTOYICHHBIX 3HAHUUN JUI TIPUHITHUS
IPAMOTHBIX PENICHUH B CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B ydeOHOM mane cpemHero ob6miero oOpa3oBaHus MpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTAB MPEIMETHOM 00acT « ECTeCTBEeHHO-HAYYHBIC TIPEIMETHD.

OO0miee 9MCIIO YacoB, OTBEAEHHBIX IS U3YYCHHs] XUMHUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBanus, cocrasiser 68 vacoB: B 10 kmacce — 34 vaca (1 gac B Hememo), B 11
KJIacce — 34 yaca (1 qac B HEJIEJIO).
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COAEPKXAHUE OBYYEHUA
10 KITACC
OPTAHNYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHMYeCKON XUMHUHU

[IpenMer opraHnYecKo XUMHH: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAUYCHHE B MOJIYYCHUU
HOBBIX BEIIECTB W MarepuanoB. Teopus CTpPOEHUS OpraHMYECKUX coeauHeHuid A. M.
bytnepoBa, e€ ocHOBHbIe mMonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OpPraHUYECKUX BEIECTB.
T'omonorus, n3omepus. XUMUYECKasi CBA3b B OPraHUYECKUX COCIWHEHUSX — OJIHMHAPHBIE U
KpPaTHBIE CBA3U.

[IpencraBinenne o0  KiIaccU(pUKAUM  OpraHUYECKUX  BemiecTB.  HomeHkmarypa
OpraHUYEeCKUX COCNMHEHHM (CUCTeMaTH4ecKas) W TPUBHAIbHBIC Ha3BaHUS BaKHEHUIIUX
MIPEACTABUTENEH KIIACCOB OPTAHUYECKUX BEIIECTB.

DKCIIEpPUMEHTAIbHBIE METO/Ibl U3yUEHHS BEIIECTB M UX IMPEBPAILCHUI: O3HAKOMIICHUE C
oOpasliaMy OpraHMYECKUX BEIIECTB U MaTepuallaMi Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHWYEeCKUX BEIIECTB, HAOJIIONEHUE U OINHCAHWE JEMOHCTPAIIMOHHBIX OMNBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MpPU HarpeBaHuW (IUIaBIeHHE, OOYIJIMBaHUE W
TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, FOMOJIOTHMUECKH psAa. MeTaH W 3TaH — NpOCTEHIIne
MIPEICTABUTENN AJIKAHOB: (U3MYECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMu 3aMEIICHUS U
TOPEHUS ), HAXOXKJEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUM PSAL. DTUJIEH U MPONWIEH — MPOCTEHIINE
MPENCTABUTENN AJKEHOB: (PU3NYECKHE U XMMHYECKHME CBOMCTBAa (peakuuu THIPUPOBAHMS,
raJIOTeHUPOBAHUS, THAPATAIIUU, OKUCIICHUS U TIOJMMEPU3AIUH ), TOTyYEeHUE U PUMEHEHHE.

Anxanuensl: Oyranguen-1,3 u merunOyragueH-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKUE
CBOICTBA (peakius moauMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHHA psiA. ALETUIIEH —
MPOCTEUINNI TPEICTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NUECKHE U XHUMHUYECKUE
CBOMCTBA (peakUuU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUS), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHHe, (PU3NUYECKHE W XUMHYECKHE CBOMCTBA (peakuuu
rajoreHUpOBaHUs U HI/ITpOBaHI/I}I) NIOJIyYEHNE W NPUMEHEHHE. lonyon: cocmas, cmpoeHue,
Qu3zuueckue u xumuyeckKue ceotcmea (peakyuu 2an02eHUpoOS8anUs U HUMpo8anus,), noiyyeHue u
npumenenue. 'TOKCMYHOCTb apeHOB. [eHeTnueckass CBsA3b MEXAY YNIEBOAOPOAAMH,
MPUHAJICKAITUMHA K Pa3IUYHBIM KJIACCaM.

[IpupoanHbie HCTOYHUKHU YIIIEBOAOPONOB. [IpupoaHbIil Ta3 U MOMyTHBIC HEPTIHBIC Ta3bl.
Hedptr u e€ mnpoucxoxnenune. CrnocoObl miepepabOTK HedTH: TEeperoHkKa, KpPEeKUHT
(TepMuUeCcKUil, KaTaIuTUYeCKui), muponus. [IponykTel nepepaboTku HEeTH, UX MPUMEHECHHE
B IIPOMBITIUICHHOCTH U B ObITY. KaMEHHBII yroibh ¥ MPOAYKTHI €T0 MepepadOoTKH.

DKCIIEpUMEHTAJIbHBIE METO/Ibl U3YyUCHHS BEIIECTB U UX MPEBPAILCHUI: 03HAKOMIICHUE C
oOpasiiamMu TuIacTMace, KayaykoB U pe3uHbl, Kojutekiuu «Hedtb» u «Yromwy, MmoaenupoBanme
MOJICKYJI YTJIEBOJIOPOJOB U TaJOTCHONMPOM3BOMHBIX, TPOBEACHNUE NPAKTHYCCKOW PaOOTHI:
ITOJIyYEHHE ITUJICHA U U3yYEHUE €TI0 CBOMCTB.

Pacuérnsle 3anaun.

Brruucnenuss mo ypaBHEHHIO XUMUYECKOW peakmuu (Macchl, 00ObEMa, KOJIMYECTBA
MCXOJTHOTO BEUIECTBA WJIM MPOAYKTa PEaKIMH IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB UM IPOAYKTOB PEAKLIHH).

Kuciiopoacoaep:xaime oprannyeckue coeAUHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTpPOEHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (PEAKUMU C AKTUBHBIMU METAJJIaMH, ajJOr€HOBOJOPOIAMH, TOPEHNUE),
IIpUMEHEHUE. BomoponHbie CBA3M MEXAY MOJIEKYlIaMu CHUPTOB. /[lelicTBME MeTaHOna W
ATaHOJa HA OPTaHNU3M YEJIOBEKA.
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MHoroaroMHble CHHUPTHL. DTWICHIJIMKOIb W IJIMIEPUH: CTpoeHue, (U3MYEeCKue u
XUMHUYECKHUE CBOMCTBA (B3aUMOJIEHCTBHE CO IICJIOYHBIMU METAJIJIaMHU, Ka4eCTBEHHAsI PEaKIIMs
Ha MHOTOaTOMHbIE cnupThl). JleiicTBUEe Ha opraHu3M uesoBeka. [IpuMeHeHue riuiepuHa U
ATUJICHIIIUKOJISL.

@deHoN: CTPOCHHE MOJIEKYNbl, (U3MYECKHE U XHMHUYECKHE CBOMCTBA. TOKCHMYHOCTH
(denona. [Ipumenenue deHoma.

Anpaerunbl U kemowusl. DopManbAETUI, alETANbJIETHA: CTPOCHHE, (U3HUECKUE WU
XUMUYECKUE CBOWCTBA (PEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIE PEaKIUM),
MOJTy4YEeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsl U YKCYCHAsI KUCIIOTHI:
CTpoeHue, (pU3MYecKue W XUMHUYECKHE CBOWMCTBAa (CBOMCTBA, OOIIME IJsl KJacca KHCIIOT,
peakius dTepuduKaum), norydeHue u npuMmeHeHne. CTeapuHoBasi U OJICMHOBAsI KUCIOTHI Kak
MIPEICTABUTENN BBICHIUX KapOOHOBBIX KMCJIOT. Mbllla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE JEHUCTBHE.

CrnoxxHble 3(Uphl KaK TPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPONIHU3 CIOKHBIX 3(PUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas posib KUPOB.

VYrieBobl: cocTaB, KiaccuuKaius yrieBoaoB (MOHO-, TU- U ToJaucaxapuisl). [Troko3a —
MPOCTEUIINI MOHOCaXapua: OCOOCHHOCTH CTPOCHUSI MOJICKYNbI, (PU3UYECKUE U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuom meau(ll), oxucieHue aMMHaYHBIM PACTBOPOM
okcupa cepedpa(l), BoccraHoBiIeHHE, OpOXKEHHUE TIIIIOKO3bl), HAXOXKICHUE B MPHUPOJE,
npuMeHeHue, onosnorudeckas poiib. @orocunTes. OpyKkTo3a Kak U30Mep IIFOKO3bI.

Kpaxman u nenmtonosa kKak npupojHbie nonuMmepbl. CTpoeHHe Kpaxmaia U IEeJITION03bI.
duznyueckre 1 XUMUYECKUE CBOMCTBA Kpaxmasia (TUIPOIu3, Ka4YeCTBEHHAs PEAKIIMsI C HOIOM).

OKCHEpUMEHTAIbHBIE METOAbl W3YYCHHS BEIIECTB M MX MPEBPAIICHUN: TMPOBEICHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHE CIUPTOB, KAa4€CTBEHHBIC
pEeaKiMy OJHOATOMHBIX CIUPTOB (OKUCIeHWE dTaHona okcugoMm wmeau(ll)), MHOrOATOMHBIX
CUpTOB (B3auMoOJIeHiCTBHE TimilepuHa ¢ ruapokcunom memu(ll)), anpaernnoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcuya cepebpa(l) u rumpoxcumom wmemnu(ll), B3ammoneiicTBue
Kpaxmajga ¢ HOJOM), TMPOBEICHUE TMPAKTHYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakimuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM NPOAYKTA PEaKIMU O HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOAYKTOB PEAKIIHH).

A3zoTcoaepxalire OpraHnyeckue CoOeIMHEHUsI.

AMUHOKHCIIOTBI Kak am(poTepHble opraHudeckue coeauHeHus. Ousudeckue u
XUMUYECKHE CBOWCTBA AMUHOKHUCIOT (Ha TpuMepe IuIMHA). buomornueckoe 3HavYeHHE
aMHHOKHCIOT. [lenTupr.

benku kak mpupoaHBIE BBHICOKOMOJICKYNISpHBIE coefauHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTUYHasT CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBA OCJKOB: THIPOJW3, ICHATYpaIlus,
Ka4eCTBEHHBIC PEaKITUu Ha OCIIKU.

OKCTEepUMEHTAIbHBIE METOJIbI M3YYCHMsI BEIIECTB M WX MPEBpAIEHU: HAOMIONEHNE U
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OETKOB MpPU HArpeBaHWM, IIBETHHIC
peaKIu OSIKOB.

BricokoMoJieKy/IsIpHbIE COeTUHEHH S

OCHOBHBIC TIOHSITHS XMMHH BBICOKOMOJIEKYISIPHBIX COSAMHEHUI: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENCHb IMOJIMMEPU3AINK, CPEAHssT MOJeKyIsipHas macca. OCHOBHBIC
METOJIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COSTMHCHUH — MTOJIMMEPHU3AITUS 1 TIOJTUKOH ICHCAIIHS.

OKCTIEpUMEHTAIbHBIE METO/IBI M3YYCHHS BEIIECTB M UX MPEBPAIECHUN: O3HAKOMIICHUE C
oOpa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYTyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexnpeIMeTHBIX CBSI3€W NMPU M3YYEHUHM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIONh30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHHA, TaK |
MOHSTUH, SBISIFONINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.



JOKYMEHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

OOmre ecTeCTBEHHO-HAy4YHbIe TOHSTHUS: SIBJICHHWE, HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHHTE3, KiIacCH(HKAIWs, TePUOJUIHOCTh, HAOIIONEHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE.

dwus3uka: Marepusi, JHEPTrHs, Macca, aroM, OJIEKTPOH, MOJEKyla, JHEPreTHUECCKU
yYPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHUE BEIIeCTBa, (PU3NIECKUE BETHUNHBI U
SIIUHUIIBI UX U3MEPEHUSI.

buonorust: knetka, opraHu3M, Omocdepa, OOMEH BEIIECTB B OpraHmu3me, (OTOCUHTES,
OMOJIOTMYECKH aKTHBHBIC BEIleCTBA (OCIKU, YIIIEBOIBI, JKUPHBI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMBIE, TOTUTUBO, PECYPCHI.

TexHOMOrHsI: MUIIEBIE MPOTYKTHI, OCHOBHI PAaIlMOHAILHOTO MATAHMS, MOIOIIINE CPEICTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IIpemapaTbl, MaTepuaibl W3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMUM

XuMHUeCKuM d1eMeHT. ArtoMm. Snpo aroma, H30TOMBL. IEKTpPOHHAs O0O0O0JIOUKA.
DHepreTUYeCKUe YPOBHH, TOYPOBHU. ATOMHBIC OpOUTANIH, S-, P-, d- 311eMeHThl. OCOOCHHOCTH
pacmpeiesIeHus: AJIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOH(UTypalHsi aTOMOB.

Ilepuonnueckun 3axkoH u llepumonnueckas cucrema xumMuueckux siaemeHToB 1. .
MenneneeBa. Cpsi3b nepuoauyeckoro 3akoHa u Ilepuoanyeckoil CUCTEMBl XHUMHUYECKHX
sanemeHTOB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHHSI aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 0Opa3yeMbIX HWMH TPOCTBIX M CIIOXKHBIX
BEILIECTB 110 TPyNIaM U rnepuoaaM. 3Hau€HUE MEPUOANIECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMHUYECKas CBs3b. BHIIBI XUMUYECKOM CBSI3U (KOBAJICHTHAas
HEToJIIpHAas U TOJIsipHasi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBaJECHTHOM
XUMUYECKOU CBSI3U (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIN). BogoponHas cBa3s. BaneHTHOCTS.
DneKTpooTpUIATENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U AaHUOHBI.

BerectBa MOJIEKY/ISIPHOTO U HEMOJICKYIISIPHOTO CTPOCHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTALIMYCCKHX PEIIETOK. 3aBHCHMOCTh CBOWCTBA BCIICCTB OT THIIA
KPUCTAJUINYECKON PEIIETKHU.

[TonsiTue 0 nucriepcHBIX cucTemMax. MICTUHHBIE U KOJUTOWIHBIE pacTBOPBI. MaccoBas A0
BEIIECTBA B PaCTBOPE.

Knaccudukamus Heopranmdeckux coeauHeHuil. HomeHkmarypa HeopraHWYeCKHX
BelllecTB. ['eHeThYeckasi CBSI3b HEOPTraHWUYECKHUX BEMIECTB, MPUHAMICKAINMNX K Pa3TUYHBIM
KJIaccam.

Xumnueckas peakiusi. Knaccubukamuss XUMUYECKHX DPEaKuid B HEOPTaHUYECKOW U
OpraHUYeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl BEILIECTB, 3aKOH COXPAaHEHUS U MpeBpaIleHuUs
SHEPTHH IPH XUMUYECKUX PCAKLHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3WyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumnueckoe paBHOoBecre. DakToppl, BIUAIOMIME HA COCTOSIHUE XMMUYECKOTO PABHOBECHSI.
[Tpunnun Jle [larense.

Onekrponutuyeckass aucconuanusa. CuiibHble U ciaOble 3JEeKTpoauThl. Cpelna BOIHBIX
PacTBOPOB BELIECTB: KUCJasA, HEUTpabHAs, IIEJIOYHAs.

OKUCAUTETEHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METO/bl U3YYEHUSI BEUIECTB U UX IMPEBPAILCHUM: JEMOHCTpAIUs
tabmun «llepuonnueckas cucrema xummueckux snmeMmeHToB [[. Y. MennmeneeBa», mzydeHwne
MOJICJIE KPUCTAJUNIMYECKUX PEIIETOK, HAOMIOJEHWE YW ONUCAHHE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIEHUE CPENIbl PACTBOPOB BELIECTB € MOMOIIBI) YHUBEPCAJIBHOTO UHAMKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MPOBEIECHUE MPAKTUYECKOW paboThl «BrusHue pa3nudHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKON PEAKIIUNY.
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Pacuérurnlie 3amaun.

Pacu€Tel 10 ypaBHEHUSIM XHUMHUYECKHUX pEaKIMi, B TOM YHCIE TEPMOXUMHUUYECKUE
pacu€Thl, paCYE€THI C UCTOJIBb30BAHUEM MMOHATHUS «MACCOBAs JOJISI BELIECTBAY.

Heoprannueckasi Xumus

Hemeramnbl. Ilonoxenue HeMetawioB B llepuoamyeckoil cucteMe XUMHYECKHX
anemenToB J[. M. MeHneneeBa M OCOOCHHOCTH CTpOEHHS aroMoB. DuU3NUEeCKHE CBOHCTBA
HEMETAJJIOB. AJIJIOTPOIHS HEMETAIIOB (Ha IIpuMepe KUCIopoia, cephl, hocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBA BaKHEWINIMX HEMETa/IoB (rajloreHoOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEeMHHUsS) M WX COCIUHEHHMH (OKCHIOB, KHCJIOPOJCOACPKAIUX KHUCTIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprmeHeHne BaXKHEHIIIUX HEMETAJVIOB M UX COCMHEHUM.

Metasbl. [Tonoxenne metauioB B [lepruogudeckoil cCUCTEME XUMHUYECKHUX AJIEMEHTOB /1.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHMS AIICKTPOHHBIX 000JIOUEK aTOMOB MeTayioB. OOIue
dbusnyeckue cpoiicTBa MetauioB. CIIaBbl METAUIOB. DJICKTPOXUMHYCCKUIN P HANPSIKCHUI
METaJIOB.

XHUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAJUIOB (HATpHWM, Kajaui, KaJbIMi, MarHum,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSAUHEHUM.

OG61ue crocoOsl MoayUYeHUsT MeTAIIOB. [IpruMeHeHne MeTaJIOB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAaIbHbIC METO/Ibl H3y4YE€HHUsA BEIIECTB M UX IPEBpAICHUN: H3YYCHHUE
KOJJIEKITMU «MeTalljibl U CIUIaBbI», OOpa3lloB HEMETAJLIOB, PENIEHHE AKCIIEPUMEHTAIBHBIX
3aj1a4, HaOIMIOJACHHWE U OMNHCAaHHWE JECMOHCTPAIlMOHHBIX U JIAOOPaTOPHBIX  OIBITOB
(B3auMOICCTBHE THUIPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIIEJIOYEH, KaueCTBEHHBIC
peaKIy Ha KaTHOHBI METAJLJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemecTBa uMian o0bEMa Ta30B IO HM3BECTHOMY KOJMUYECTBY BEIECTBA,
Macce Wi 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, PacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIIMH, €CIU OJTHO M3 BEIICCTB MMEET IMIPUMECH.

XHUMHS U JKU3Hb

Ponb xumMun B 00ecTICUeHUH YKOJIOTHYECKOM, YDHEPreTUUSCKON U MUIIIEBON OS3011aCHOCTH,
pa3BuThuu MeauuuHbl. [loHATME O HAy4HBIX METOJAaX MO3HAHMS BEIIECTB W XHUMHYECKHX
peaKIui.

IIpencraBmennss 00 OONIMX HAyYHBIX NPHHIUMIIAX MPOMBIIUICHHOTO IMOJYyYCHUS
Ba)KHEHUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB WM MATEPUATIOB: BAXKHEWUIIME CTPOUTEIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepUaJIbl, KPACKH, CTEKJIO, KEPAMHKa, Marepuajbl IS JJCKTPOHUKH,
HaHOMAaTepHUajbl, OPraHUICCKUE U MUHEPATbHBIC YI0OpEHU.

XuMHsL ¥ 310pPOBbE YEJIOBEKA: MpaBuja MCIOJb30BaHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBmIIa 0€30IMaCHOTO MCIOJIB30BAaHUS MPENapaToB OLITOBOM XHMHH B ITOBCETHCBHOM KU3HH.

MexnpeamMeTHbIE CBA3H.

Peanuzarmus MeXIpeAMETHBIX CBsI3e€H MPU U3yUYCHUU OOIIEH U HEOPTaHUYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 UCHOJIb30BaHME KaK OOIMMX eCTeCTBEHHO-HAYyYHBIX
MOHSTHM, TaK W TIOHATHUM, SBIAIOIMIMXCS CUCTEMHBIMHA JUISI  OTHAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4HbIH (DaKT, TUMOTE3a, 3aKOH, TEOpHS,
aHajM3, CHHTE3, KIacCHU(UKaIUsi, NEPUOJAUYHOCTh,  HAOIIOACHUE,  AKCICPHUMCHT,
MOJEIUPOBAHUE, UBMEPEHHUE, SIBJICHHUE.

dusuKa: Marepusi, YHEPrus, Macca, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HU30TOI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, YJHEPTETUICCKUIA YPOBEHB, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHU€ BEIIECTBA, (DU3NICCKHIE BEIIMUMHBI U SUHUIIBI KX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHum3M, SKOCHUCTEMa, Owocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OOMEH BEIIIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TOPOIBI, TIOJIE3HBIE UCKOTIAEMbIC, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIIEHHOCTb, METaJLTyprus, MIPOU3BOICTBO
CTPOUTEIIBHBIX MaTepUaJIoB, CEJILCKOXO03SA1CTBEHHOE MIPOU3BOJICTBO, MUIIEeBas
MIPOMBIIIICHHOCTD, (hapMarieBTU4YeCKass MPOMBIIIICHHOCTh, MPOU3BOACTBO KOCMETHUYECKHUX
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IIpCIiaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCPUAJIOB, JJICKTPOHHAA ITPOMBINIJICHHOCTD,
HaAHOTCXHOJIOTHNH.
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ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS OOYyYarOIIMMUCS
IPOrpaMM CPEHEro O0IIEro oOpa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM).
HayuyHo-meTonnueckoif OCHOBOM il pa3pabOTKH IJIAHUPYEMBIX pEe3yJlbTaTOB OCBOCHUSA
IPOrpaMM CPETHEro OOIIEro 00pa30BaHus ABISETCS CUCTEMHO-ACATEILHOCTHBINA TOIXO]I.

B cooTBETCTBUU C CHUCTEMHO-AECSATEIBLHOCTHBIM IMOIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yAbTaTOB OCBOCHHUS TMpeAaMeTa «XUMHUS» Ha YPOBHE CpEIHEro o0Iero ooOpa3oBaHUS
BBIJICJICHBI CJIEIYIOIINE COCTABIISIONIUE:

OCO3HaHUE OOYYAIONIMMUCS POCCUUCKON Tpa)KTaHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIEHUIO;

HaJIM4KUe MOTUBAIMU K 00YUYEeHHUIO;

IeJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOCKACHUN JTUYHOCTH HA OCHOBE KITIOYEBBIX
[IEHHOCTEN U UCTOPUYECKUX TPAJAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCA B CBOCH JIESITEIIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEJIOCTHOU CHCTEME XUMHUYECKOTO
o0pa3oBaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJOTHYECKOW KYJIBTYPbl M CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yabTaThl OCBOCHUSI MpeAMETa «XUMHs» [TOCTUTalOTCS B E€IUHCTBE
y4eOHOW W BOCIHTATEIBHON JCSTEIBHOCTM B COOTBETCTBHM C TYMaHUCTUYECKHMH,
COIMOKYJBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HAE€aJaMU POCCHUICKOTO
TPaKJAHCKOTO O0OIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMU M TPaBUJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIIUMHU ~ TPOIECCaM  CaMOIO3HAHUSA, CaMOpPa3BUTHS W HPABCTBEHHOTO
CTAHOBJICHHS JINYHOCTHU O0YUaIOIIHUXCS.

JIM4HOCTHBIE PEe3yIbTaThl OCBOCHUS MpeaMeTa « XUMHUSD OTPaXaroT C(HOPMUPOBAHHOCTD
OMbITa TMO3HABATEIIbHOW M TIPAKTUYECKOW JESITEIIbHOCTH OOYYalOIIUXCs 0 pealu3aluu
MIPUHSTHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA.

OCO3HAHUS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH, YBAKCHUS
K 3aKOHY U MPABOMOPSIKY;

MIPENICTABICHUS O COIMAJLHBIX HOPMax W TPaBWIIAX MEKIMYHOCTHBIX OTHOIICHUHA B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TIPU CO3JaHUU Y4EOHBIX
MPOCKTOB, PEIICHUH Yy4eOHBIX U TIO3HABATENBHBIX 3aJ1a4, BBIMOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JPYTHX MIPU aHAINU3E PA3IMYHBIX BUJIOB YY€OHOH JCSITEIBHOCTH;

2) NaTpUOTHYECKOT0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO OTE€YECTBEHHOM
XUMUW;

YBaXEHUSI K TMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU W MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTH)KCHHSI HAYKU €CTh PE3YyJIbTaT IIUTEIHHBIX HAOIIONCHUIA,
KPOIOTJIMBBIX S3KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

MHTEpeCca U TIO3HABATEJIbHBIX MOTHUBOB B TMOJYYEHUM M TMOCIEAYIONIEM aHau3e
nH(}OpMAITIH O TIEPENOBBIX TOCTUKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH,

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHUS,

CIIOCOOHOCTH OIIEHWBATh CHUTYallMH, CBSI3aHHBIE C XUMUYCCKHUMH SBICHUSMU, U
MPUHUMATh OCO3HAHHbBIE PEUICHHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;
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TOTOBHOCTH OLICHMBAaTh CBOE IOBEJICHHE W MOCTYNKHA CBOMX TOBapUIIEH C MO3ULUN
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUI ITUX MMOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHUMAaHUS IIEHHOCTEH 340pOBOro M 0Oe30macHoro obpasza >KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DU3NYECKOMY U TICUXHUYECKOMY 310POBBIO;

coOroieHust MmpaBuil 6€30MacHOro OOpaleHusl C BEIIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIEATENBHOCTH;

NOHUMAaHUSl I[IEHHOCTH TMPaBWJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOIO O€30MacHOro
NOBEJECHUS B CUTYalIMX, YTPOKAIOIIMX 3[I0POBBIO U )KU3HHU JIFOIEH;

OCO3HAHUS MOCJEICTBUM W HENPUATHS BPEIHBIX MPUBBIYEK (YHNOTPEOJICHUS alIKOTOJIs,
HApPKOTUKOB, KypEHHUs);

5) Tpy1oBOro BOCIIUTAHMSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JESTEIBHOCTH,
OO0I1I€CTBEHHO OJIE3HOM, TBOPYECKOH U APYTHX BUAAX JIEATEIBHOCTH;

YCTAHOBKM HAa AaKTHMBHOE Yy4YacTUE B PEIICHUU MPAKTUYECKUX 3a]a4 COLMaIbHOMN
HaIpPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY U3YYECHHIO MPOQPEeCcCuil pa3IMyHOro poja, B TOM YUCJIE Ha
OCHOBE IMPUMEHEHUS MTPEAMETHBIX 3HAHHUI 110 XUMUH;

YBAXEHUS K TPYLY, JIFOISIM TPYZa U pe3ybTaTaM TPYIOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIbHOM TpPaeKTOpUU OOpa30BaHUs,
Oynymeld mnpodeccu MW peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEM 00111eCTBa;

6) IK0JI0rM4eCKOro BOCIIUTAHMSI:

DKOJIOTUYECKH  II€JIECOOOpa3HOr0  OTHOIIEHWS K  MPUPOJE, KaK  HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU HA 3€MIIE;

NOHUMaHUS  TIO0AJIBHOTO  XapakTepa  OKOJOTMYECKUX  MpoOsieM,  BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE ITPUPOIHON U COLUAIBHOM CPEBI;

OCO3HAHUSI HEOOXOAMMOCTH WCIOJIB30BaHUS JIOCTHIKEHUN XUMHH JJi1 pElIeHUs
BOIIPOCOB PAlMOHATIBHOIO MPUPOAOTIOIH30BAHMS,

AKTUBHOI'O HENPUATHS JEUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOLIEH NMPUPOIHOM Cpele,
YMEHUS IIPOTHO3UPOBATH HEOIaronpusiTHhIC JKOJIOTUYECKHUE MO CJIEICTBUSA
MPEANPUHUMAEMBIX IEMCTBUM U MPEIOTBPALLIATH UX;

HaJM4yusl Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYpbI, OMbITA
JNEATEIBHOCTH JKOJIOTMYECKOW HANpPaBJICHHOCTH, YMEHHS PYKOBOACTBOBATbCS HWMHU B
MO3HABATEIbHOM, KOMMYHUKAaTUBHOW M COIMAJIbHOM MpPaKTUKE, CIOCOOHOCTH M yMEHUs
aKTUBHO MTPOTHUBOCTOSITH HICOJIOTHU XeMohoonH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNMU(GUKNA XUMUM KaK HayKH, OCO3HaHWUs €€ ponu B (HOpMHUPOBAHUH
pPallMOHAIPHOTO HAYYHOTO MBINUIEHUS, CO3MaHUHM I[EJIOCTHOTO TMPENCTaBlIeHUsS 00
OKpPYXKaIoIIEM MHpPE KaK O €IWHCTBE MPUPOALI W YEJIIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoOIeM COXpaHESHHsI IIPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B O0COOOM 3HAYMMOCTH XWMHH JIJIS COBPEMEHHOW NUBWJIM3AIUU: B €€
T'YMaHUCTUYECKON HAMpPaBJIEHHOCTH M BaXKHOW POJIM B CO37IaHUU HOBOW 0a3bl MaTepHabHOU
KyJABTYPBI, PEIICHHH TI00albHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEIIOBEYECTBA —
CBIPbEBOM, DHEPTeTUYECKOM, MHUIIEBOM U OKOJOTMUECKONW O€30MacHOCTH, B Pa3BUTHH
MEIUITUHBI, 0O0CCIICYCHUH YCIIOBUM YCIICITHOTO TPY/a M AKOJOTUYECKH KOM(POPTHOU KU3HU
KayKJIOro 4ieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCITOJIb30BaTh IMOTy4YaeMble 3HAHUS
JUTsT aHanmW3a W OOBSCHEHUS SIBICHHUM OKPYKAIOMIETO MHUPa M TPOUCXONAIIUX B HEM
M3MCHCHHUM, YMEHHUS JeliaTh 0OOCHOBAaHHBIC 3aKIIFOUEHWS HA OCHOBE HAyYHBIX (DAKTOB U
HMMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BaTh XMMHYECKUE 3HAHMS ISl PEIICHUs
npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM 1€ TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM IO XUMHH B COOTBETCTBHUM C KU3HEHHBIMU
NOTPEOHOCTIMU;

UHTEpeCa K OCOOCHHOCTSIM Tpyda B pas3iuyHbix cdepax mnpodeccruoHanbHON
NEeSTETbHOCTH.

METAHNPEIAMETHBIE PE3VYJIBTATBI

MeranpeMeTHbIE pe3yabTaTbl OCBOCHHS Y4EOHOro InpeameTra «XuUMHS» Ha ypPOBHE
cpeaHero o01ero 00pa3oBaHus BKJIIOUAIOT:

3HaYUMBbIE ISl (POPMUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIIMXCS MEXKIUCUUILIMHAPHBIC
(MeXnpeaMeTHbIe) OOIICHAyYHbIE MOHATHUS, OTPAXKAIOIINUE LEIOCTHOCTh HAYYHOM KapTHHBI
MHUpa U crieuuKy METOAOB TMO3HAHMS, MCIIONB3YEMbIX B €CTECTBEHHBIX Haykax (marepws,
BEILIECTBO, SHEPIHs, SBJIEHUE, MPOLIECC, CUCTEMA, HAy4yHbIM (aKT, MPUHIMUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIENOBaHUE, HAOMIONEHNE, U3MEPEHUE, SKCIEPUMEHT U
pyrue);

VHUBEpCalbHbIe  y4eOHble  JeiicTBUS  (TIO3HaBaTeldbHBIC, KOMMYHUKAaTHBHBIC,
perylaTHBHBIE), oOecnednBaroniie (HopMUpOBaHHWE (PYHKIIMOHAIBHOM TIPaMOTHOCTU H
COLIMAJIBHON KOMIIETEHIIMH 00Y4arOIINXCS;

COCOOHOCTh  OOYYalOIIMXCS  MCIHOJB30BaTh  OCBOEHHBIE  MEKIUCUUILIMHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHUS M YHHUBEpPCAJIbHbIE y4eOHbIE ACHCTBUS B MO3HABATEIbHOW U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU YYEOHBIMU
MMO3HABATEILHBIMH, KOMMYHUKATHBHBIMH M PETYISTHBHBIMH JICHCTBHUSIMHU.

OBgJ1ajleHHe YHHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEJIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrNYeCKHe eHCTBHS:

CaMOCTOSATENIbHO (OPMYIUPOBaTh M AKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

OMpENeNITh LU ACATENbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU HUX JIOCTUKEHUS,
COOTHOCHUTB PE3YyNbTaThl I€ATEIbHOCTU C TOCTAaBICHHBIMHU LIEJISIMH;

MCIIONb30BaTh MPU OCBOCHWUHW 3HAHWHA TPUEMBI JIOTHYECKOTO MBINUICHHUS — BBIIACIATH
XapakTepHbIE TPU3HAKH TOHITHA W YCTAaHABIMBATh HMX B3aUMOCBS3b, HCIOIH30BAThH
COOTBETCTBYIOIIHE MMOHSATHUS IJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUH;

BHIOMpAaTh OCHOBAaHUS W KPUTEPUU MM KIacCU(DUKAIMKA BEIIECTB W XUMUYECKUX
peaKLnil;

yCTaHABIUBATh IPUYUHHO-CIICCTBEHHBIC CBSI3U MEXKy N3y9aeMbIMU SIBICHUSMU;

CTPOUTH JIOTHUECKHE PACCYXACHUs (MHIYyKTHBHBIC, ICIyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMaTPUBAEMBIX SBICHUSIX, (DOPMyTUPOBATH
BBIBOJIBI U 3aKIIFOUCHHS,

OPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3yeMbI€ B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIENIM, TPeoOpa3oBBIBaTh MOEIbHBIE MPEACTABICHUS — XWMHUYECKUH 3HaK (CHUMBO)
AIIEMEHTa, XHUMHUYeckas (opmyna, ypaBHEHHE XHMHUYECKOM peaKkIUu — TMpU PEHICHUH
y4eOHBIX TO3HABATENFHBIX M TPAKTUYSCKUX 3a]ad, MPUMEHITh Ha3BaHHBIC MOJICIIbHBIC
OpE/CTAaBICHUsT JJIsi BBISIBICHHS XapaKTEPHBIX NPU3HAKOB H3Y4YaeMbIX BEIIECTB U
XUMUYECKUX PEaKLUu.

2) 0a30BbIe HCCIeA0BaTEIbCKUE 1eHCTBHA:

BJIa/IETh OCHOBAMU METOJIOB HAYYHOTO [MO3HAHMS BEIIECTB U XUMHUECKUX PEaKIIUi;

dbopMynupoBaTh LETM M 3aJaud HUCCJIENOBAaHHUS, WCIOIb30BaTh IIOCTABICHHBIE W
CaMOCTOSTENIbHO C(OPMYIHPOBAHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTa IO3HAHUSA U
OCHOBBI JUIsi (POPMUPOBAHMSI THUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUMU,
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BJIAJETh HABBIKAMU CaMOCTOATENIBHOTO IUIAHWUPOBAHUS W TPOBENCHUS YUYEHUYECKHUX
HKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHMsS  HaOmOmaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3yibrar, (GopmMynupoBaTh 00OOIIEHHUS U BBHIBOIBI
OTHOCUTEIILHO JTIOCTOBEPHOCTH pE3YyJIbTaTOB HCCIENOBAHUS, COCTaBISATh OOOCHOBAHHBIN
OTU€T O IpoJIeTIaHHOM padoTe;

npuoOpeTaTh OIBIT YYEHWYECKON HCCIIeI0OBAaTeIbCKOM W MPOEKTHOM JesTEIBHOCTH,
NPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOUCKY METOJOB pEIICHUS
NPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB MO3HAHHS.

3) pabora ¢ uH(popManuei:

OpUEHTHUPOBATHCS B PA3JIMYHBIX MCTOUYHHMKAX HHGPOpMalMK (HAyYHO-TIOMYJIsIpHas
JUTEpaTypa XHMMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE mocoOusi, pecypcbl WHTepHeTa),
aHAIM3UPOBaTh WH(OOPMAIMIO PA3JIMYHBIX BUJOB U (OPM NPENCTaBICHUS, KPUTHUYECKU
OIICHUBATH €€ JI0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampoChl W MPUMEHATH pa3IMYHbIE METOABI MPHU TOUCKE U OTOOpe
uHdOopMaIi, HEOOXOAMMOM JIJIs1 BBIMOJIHEHUS YU4eOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA;

IpUOOpPETaTh OMBIT UCIIOJIB30BAHUS WH(DOPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMY MpeAcTaBiIeHUs HHPOpMaAIIUU
(cxembl, rpaduKu, TUarpaMMbl, TAOTUIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM $3bIK B Kaue€CTBE CpPEJCTBAa IMpU paboTe ¢ XHUMHUUYECKOU
uH(popMaIeil: TpUMEHITh MEXNpeaMeTHbIe ((hU3nYeckue W MaTeMaTHYeCKue) 3HAKU U
CUMBOJIBI, OPMYIIBI, a00pEeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MTPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISTHOCTH.

OBiajeHne yHNBepPCAJIbHBIMUA KOMMYHUKATUBHBIMHY IeHCTBUSIMU:

3aJ1aBaTh BOIIPOCHI 1O CYIIECTBY 00CYKIaeMOl TeMbI B XOJI€ UAJIOTa W/WIIH TUCKYCCUH,
BBICKA3bIBaTh W€, (GOPMYIUPOBATh CBOM TMPEMJIOKEHUS OTHOCUTEIBHO BBITIOJHCHHUS
NPEIOKCHHOM 3a]1a4u;

BBICTYNAaTh C MPE3EHTAlMEN pe3ylbTaTOB MO3HABATEILHON JEATEIIbHOCTH, OJTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TMPU BBINOIHEHUA XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON padOThl MO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpoekTa U (GOpMyIUpOBaTh BBIBOABI MO Pe3yJbTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUN MTyTEM COTIACOBAHUS MTO3UIIMN B X0/I€ 0OCYXICHHUS U OOMEHa MHEHUSMH.

OBiajieHne YHMBEPCAJIbLHBIMU PEryJIATHBHBIMU ACHCTBUSIMH:

CaMOCTOSITEJIbHO IIAHUPOBATh U OCYHIECTBIISITH CBOIO MO3HABATEIBHYIO JEATEIIBHOCTD,
ompenenss e€ e U 3aJa49i, KOHTPOJIUPOBATh U M0 MEpPe HEOOXOTUMOCTH KOPPEKTUPOBATH
MpeaiaraeMblid AJITOPUTM JIEHCTBUI MPU BBHIMTOTHEHUH YUYEOHBIX U UCCIIEAOBATEIBLCKHUX 3a/1a4,
BBIOMpAaTh Hanbosee Y(H(PEeKTUBHBIN CITOCOO MX PEIICHHS C YUETOM TOTYyUYEHUS HOBBIX 3HAHHM
0 BEIIECTBAX U XUMHUUYECKUX PEAKIIUAX;

OCYILIECTBISITh CAMOKOHTPOJIb CBO€H JIESITENbHOCTA HA OCHOBE CaMOaHalu3a W
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

lpeameTHbIC Pe3yIbTaThl 0CBOCHNUS Kypca «OpraHndeckas XUMIsD OTPakalor:

c(pOpPMUPOBAHHOCT MPEJCTABICHAN O XHMHYECKONH COCTABIIOLICH ECTECTBEHHO-
HAy4YHOM KAapTHHBI MHpA, POJIM XMMHUU B MO3HAHUM SIBICHUU MPUPOABI, B (POPMHUPOBAHUH
MBIIUICHUS] U KYJIBTYPbl JTUYHOCTH, €€ (PYHKIMOHAJIBHON TpaMOTHOCTH, HEOOXOTUMOM ISt
pEelIeHUs] MPaKTUYECKUX 3a4ad M SKOJOTMYEeCKM OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CpELE;

BIIQJICHUE CHCTEMOM XMMHYECKMX 3HAHHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOLINE
MNOHATUS (XUMHYECKHIl SJIEMEHT, aroM, OJJIEKTPOHHAas O00O0JOYKa aroma, MOJIEKyJa,
BaJCHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, XWMHUYECKasi CBs3b, CTPYKTypHas Qopmyna
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(pa3BEépHyTass W COKpali¢HHas), MOJb, MOJSpHas Macca, MOJSPHBIN O0O0bEM, YIIIEpOMHBIN
CKeJeT, (PyHKIMOHalbHAs Tpymmna, paguKkail, W30MepHusi, U30MEpbl, TOMOJIOTHYECKUN psil,
TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOJ U a30TCOJEPHKAIIME COCAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJCKYISIPHBIE COCIUHEHMS); TEOPUHM M 3aKOHBI (Teopus
CTpO€HHMsI oprannueckux BemecTB A. M. byTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XUMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JICHKAIINE B
OCHOBE MOHUMAHMSI PUYUHHOCTH U CUCTEMHOCTH XUMHMUYECKUX SIBICHUM, (DAKTOIOTHYECKUE
CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUHU U OE30MaCHOM HCIIONB30BAHUU Ba)KHEHIINX
OpraHUYeCKUX BEUIECTB B OBITY U MPAKTUYECKON JIEATEILHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh ~ YMEHUW  BBISIBISITH ~ XapaKTepHbIE  MPU3HAKU  TOHSTHUH,
YCTaHABIIMBaTh MUX B3aUMOCBS3b, UCMHOJb30BaTh COOTBETCTBYIOIIUE MOHITHUS MPU ONKHCAHUU
COCTaBa, CTPOCHHUS U IPEBPALICHUN OPraHUYECKUX COEIUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIOIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUS
MOJICKYJIIPHBIX W CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON) (QOpMYya OpPTraHHMYECKUX
BEIIECTB W YPAaBHEHUW XUMHUYECKHUX pEaKlMil, HW3rOTAaBIMBATh MOAEIH  MOJEKYII
OpPraHUYECKHUX BEIIECTB I WUIIOCTPALMM MX XHUMHYECKOTO M TMPOCTPAHCTBEHHOIO
CTpPOEHUS,

chOpMUPOBAaHHOCTh ~ YMEHUN  YCTAHABIMBATH  NPUHAAJIEKHOCTh  HM3YUCHHBIX
OpraHUYEeCKUX BEIHIECTB IO HX COCTaBYy M CTPOCHHUIO K OMNpPENeIEHHOMY KJacCy/TpyIie
COEIMHEHUN (Yrs1eBOI0pOIbI, KHCJIOPOJT u a30Tco/epIKallne COCIMHEHUS,
BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHMSs), JaBaTh KM Ha3BaHMS [0 CHUCTEMaTHYECKOU
nomenkiarype (IUPAC), a Takxke mNpUBOAUTh TPUBHUAIBHBIE Ha3BaHUS OTICIBHBIX
OpraHUYeCKUX BEHIECTB (ITHIICH, MPOIUJICH, alleTHIICH, YTWICHIJIMKOIb, TIHIEpUH, (HEHO,
dbopmanpaerua, aneTajibAerull, MypaBbHHAas KHUCJIOTA, YKCyCHas KHCIIOTa, OJICMHOBas
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PpyKTO3a, Kpaxmall, IeJUTI0I03a, TIIUIIHUH);

c(hOpMHUPOBAHHOCTh YMEHUSI OMPENEIATh BUIbI XUMHUYECKON CBS3M B OpPTraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHHIE);

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSTH MOJOXKCHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. bytiepoBa 1151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpOeHUE, (U3MUYECKHUE U
XUMUYECKHE CBOMCTBA THUIHUYHBIX MPEACTABUTENECH PA3TUYHBIX KJIACCOB OPraHUYECKHUX
BEIeCTB (METaH, ATaH, ITWICH, MPONUJICH, aneTuiaeH, OyraaueH-1,3, MermnOyraaueH-1,3,
OEH30J1, METaHOJI, dTAHOJI, STUJICHIJIUKOJIb, TIUIEPUH, (DEHOJI, alleTalIbJET /I, MypaBbUHAS U
YKCyCHass  KHUCJIOTBHI, DJIIOKO3a, Kpaxmaj, [eJUT0JI03a, aMHUHOYKCYCHasi  KHCJIOTa),
WJUTIOCTPUPOBATh TE€HETHYECKYIO CBS3b MEXKAY HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIIUA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHHKHU YIJIEBOJOPOIHOTO CHIPhS
(HedTh, TPUPOAHBIN Ta3, yroib), CHOCOOBI UX MEpepabOTKH M MPAKTHYECKOE MPUMEHEHUE
MPOIYKTOB MepepadboOTKu;

c(hOpMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYHMCICHHS IO XUMUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIICCTB WJIM MPOIYKTOB PEAKIIUN );

c(hOpMHPOBAHHOCTh yMEHHI BIA/IETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX METOAAX
HAay4yHOIO TMO3HAHUS, HUCIOJIb3YEeMbIX B XUMHUHU NPU HU3YYEHUU BEUIECTB U XUMHUYECKHUX
saBIeHU (HAOMIOmEHWe, W3MEpPEHUe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIb30BATh
CUCTEMHbIE XUMHWYECKHE 3HAHUS JJIsI OPUHATUS PELIICHUM B KOHKPETHBIX >KHU3HEHHBIX
CUTYaIUSX, CBA3aHHBIX C BEIIECTBAMU U UX TPUMEHECHHEM;

c(hopMHPOBAHHOCTh YMEHUN COOTIOATh TIPABUIIA TIOJIE30BAHUS XUMUYECKOU TIOCYI0N U
nabopaTopHbIM  O00OpPYIOBaHHWEM, a TaKXKe TMpaBWiia OOpalieHuss C BENECTBAMH B
COOTBETCTBHUH C MHCTPYKIUSMHU MO BBIMOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBHITIONHATh XUMHYECKUN SKCIIEPUMEHT
(mpeBpalieHus OpraHMYeCKUX BEUIECTB MPU HArpeBaHUU, MOITYYECHHE ITHICHA U U3YUYEHUE
€ro CBOWCTB, KaY€CTBEHHBIE PEAKIIMM OPraHUYECKUX BEIIECTB, ACHATypalus OEJIKOB IMpu
HarpeBaHWM, IBETHbIE peakuu OEIKOB) B COOTBETCTBUU C TMPABWIAMH TEXHUKH



JOKYMEeHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

0€30MacHOCTH TpH OOpallleHHd ¢ BeImIeCTBaMM | JIabOpaTOpHBIM  000pYyJIOBaHUEM,
MpCACTABIThL PE3YIIbTAThl XUMHUYCCKOIO OSKCIICPUMCHTA B q)OpMG 3alliuCu ypaBHeHI/Iﬁ
COOTBCTCTBYIOIIUX peaKum”I u q)OpMyJII/IPOBaTB BBIBOABI HA OCHOBC 3TUX PC3YJIIbTATOB,

c(hOpMHUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYH0 HH(OOpMAIIHUIO,
MOJIy4aeMyI0 W3 Pa3HbIX MCTOYHUKOB (cpencTBa maccoBod wuHbopmaiuu, WHTEpHET U
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOIaTh TMpaBUiIa JKOJOTHUECKH IIeIeco00pa3HOro
IIOBCIACHHUA B 6I>ITy n pr,ZLOBOP'I ACATCIbHOCTU B MCIIAX COXPAHCHHUA CBOCTO 3O0POBbA U
OKpY)KaIOHlCﬁ HpHpOI[HOﬁ Cpcabl, OCO3HABATH OIIACHOCTDH BOSI[GﬁCTBPIH Ha JKMBbIC OPIraHU3MbI
OHpe,ZIeHéHHLIX OpPraHn4dCCKUuX BCIICCTB, ITOHHMAA CMBICII I1OKA3aTCIIA HI[K, IIOSICHATHL HaA
IMpuMcepax cnoCcoOBI YMCHBIHICHUA W IIPCAOTBPAIICHUA HNX BpPCIAHOTO BOBI[GfICTBI/ISI Ha
OpraHu3M YCI0BCKA,

JJIs1 O6y‘laIOIHI/IXCH C OI'paHUYCHHBIMH BO3MOKHOCTAMH 3JOPOBbLA: YMCHHC IIPUMCHATDH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAX ITIO3HAHUS BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JJIs1  CJICIIBIX H CJ]&6OBI/III51HH/IX 06y11a10umxc;1: YMCHHUC HCIIOJIb30BaTh peﬂbe(bHo-
TOUYEUHYIO cuctemy obo3HaueHut JI. bpaiins Ay 3anucu XxumMudeckux Gopmyt.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmias U HeEOpraHudeckas XUMUS»
OTpaXaror:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKON COCTaBISIOUICH €CTEeCTBEHHO-
Hay4YHOM KapTHHBI MHpa, POJIM XMMHUHU B NO3HAHUM SIBICHUN IpUpOIbl, B (HOPMUPOBAHUU
MBIIUICHUS] U KYJIBTYPbl JUYHOCTH, €€ (PyHKIMOHAJIBHON IpaMOTHOCTH, HEOOXOTUMOM ISt
pellIeHUs] MPaKTUYECKUX 3aJa4 M 3KOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3I0pPOBBIO M IPUPOJHOM CpPELE;

BJIQJICHUE CHCTEMOM XHMHMYECKUX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOIIOJIAraoIlne
NOHATHS (XUMHYCCKHI 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JIEKTpOHHBIC OpOWTAIN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTD, JIEKTPOOTPHULIATEIBHOCTD, CTEIEHb
OKHCJIEHUSI, XHMMHUYECKas CBfA3b (KOBAJIEHTHAs, WMOHHAs, METaJUIMYECKasl, BOAOPOAHAsA),
KpUCTAJUIMYECKAsl pElmETKA, TUIBI XMMHYECKHX PEaKLUMi, pacTBOp, 3JIEKTPOJIUTHI,
HEUIEKTPOJIUTHI, SJEKTPOIUTHUECKAsT AUCCOLNALINS, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKOM  peaklid, XHMHUYECKO€ paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
AJIEKTPOJIMTHYECKON aucconuanuu, nepuoandeckui 3axkoH [[. WM. MengeneeBa, 3akoH
COXPAaHEHMsI MacChl BELIECTB, 3A4KOH COXPAHEHMS M MPEBPALIECHUS SHEPTUU NPU XUMUYECKHUX
peakmsaxX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMHH, MHPOBO33PEHUYECKUE 3HAHMS,
JeXallue B OCHOBE IIOHMMAaHWS NPUYMHHOCTH M CUCTEMHOCTHM XHUMHYECKHUX SIBJICHUH,
(dakToOrMYeCKue CBEICHHS O CBOWCTBaX, COCTaBe, IMOJIYYeHHMH U  OE30MacCHOM
WCIOJb30BaHUM BAKHEMIIMX HEOPraHWYECKUX BEHIECTB B OBITY M IPAKTHUYECKOM
NEeSATENBHOCTH YEJIOBEKA,;

cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHblE  TNPU3HAKU  TOHATHUH,
YCTaHABIMBAaTh UX B3aMMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHSATHS MPU ONMHCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLEHU;

c(hOpPMUPOBAHHOCTh YMEHHUI HMCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJICHHUS

OpMyJl BEIIECTB UM YPaBHEHUU XHMHYECKUX PEAKLUUN, CUCTEMATHUYECKYID HOMEHKJIATYypy
IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX HEOPTraHMYECKUX BEIIeCTB (yrapHbId ras,
YIJIEKUCIBIA Ta3, aMMHAaK, ranéHasi U3BeCTh, HEral€Has U3BECTh, MUThEBAs CONA, MUPUT U
Jpyrue);

c(OpPMUPOBAHHOCTh YMEHUW OMNPEAENATh BaJE€HTHOCTb M CTENEHb OKUCICHHS
XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XHMHYECKOM CBSI3U
(KOBaJIEHTHAs, HIOHHAs, METAJUIMYECKas, BOAOPOJHAs) B COEAUHEHUAX, TUIl KPUCTAIUINYECKOM
pPEIETKM KOHKPETHOIO BellecTBa (aromMHasi, MOJEKYJIspHas, HOHHas, MeTajuIln4eckKas),
XapakTep Cpelibl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COCIUHEHU;



JOKYMEeHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

c(hOpMHUPOBAHHOCTh yYMEHUW YCTaHABIMBaTh MPUHAIIC)KHOCTh HEOPraHUYECKHUX
BEIIIECTB I10 UX COCTaBYy K ONPEACIEHHOMY KJIacCy/TpyIIe COeIUHEHUH (ITPOCThIC BEIIECTBA —
METaJIJIbl 1 HEMETAJIIbI, OKCHJIbl, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHBIC THAPOKCHUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHHMH pAacCKphIBaTh CMBICHI Iepuoaudeckoro 3akona JI. U.
MeHneneeBa W JIGMOHCTPUPOBATh €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBbHYIO U
IIPOTHOCTUYECKYIO (PYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh JJICKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 31eMeHTOB 1—4 nepuonoB Ileproanyueckoil CHCTEMbBI XUMHYECKUX AJIEMEHTOB /1.
W. MeHneseeBa, HCIOIb3YS HOHATHS «S-, P-, 0-3JEKTPOHHBIE OPOUTAINY, «IHEPIETHUCCKUEC
YPOBHU», OOBSCHSATH 3aKOHOMEPHOCTH W3MEHEHUsSI CBOMCTB XMMHYECKHX DJIEMEHTOB U MX
COCMHEHUH 110 TieproaaM u rpynnaM Ileproanueckoil CUCTEMbI XUMUYECKHUX 3J1€MEHTOB /.
H. Menpaeneena;

c(hOpMHUPOBAHHOCTh yMEHHUN XapaKTepu30BaTh (OMHCHIBATh) OOIIHME XHWMHYECKHE
CBOMCTBAa HEOPraHMYECKHUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHUE
TEHETUYECKOM CBA3U MEXKJIY HEOPraHWYECKHMHU BEIIECTBAMM C IOMOIIBI0 ypPaBHECHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PHUITUPOBATH XMMUUYECKHUE PEAKIIUU TI0 Pa3TUIHBIM
Mpu3HaKaM (YUCIy M COCTaBy pEarupyrollux BeEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuw,
W3MEHECHHUIO CTEMEHEW OKHCJIICHUS JJIEMEHTOB, OOpAaTUMOCTH pPEaKIHMH, YYaCTHIO
Karajau3aropa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABIISITH YPaBHEHHUS PEAKIHMK pa3IMYHBIX THIIOB,
TOJTHBIC M COKpAIIEHHBIC YpaBHEHHS peaKkIiii MOHHOTO OOMEHAa, YYUTBhIBas YCJIOBHS, MPHU
KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOIAUTH PEAKIIUM, TOATBEPIKIAOIINE KadeCTBEHHBIM
COCTaB pA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABAaTh OMBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(hopMHPOBAHHOCTH YMEHHUI pacKpbIBaTh CYLIHOCTb OKHCJIUTEIILHO-
BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEICTBOM COCTABJICHHS JJEKTPOHHOTO OajaHca 3THX
PEaKLNiL;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTb CKOPOCTH XMMHUYECKOM PEaKIUU
OT Pa3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT
BHemHero BozaeicTeus (mpuniun Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHUUYECKHE TPOIECCHI, JIeKAITUE B
OCHOBE  MPOMBIIUICHHOTO  TOJYYEHHs] CEpHOM  KHUCJIOThI, aMMHakKa, a  TakKxke
c(hOpMHUPOBAHHOCTh TMPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHIUIAX W IKOJOTUYECKHUX
mpo0eMax XMMUYECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS C WCIOJb30BAHUEM TOHSATHUS
«MaccoBasi JIOJIS BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOIICHWN Ta30B MPH XUMHUYECKHUX
PEaKIMsIX, MacChl BEIMIECTBA WU 00BEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
I 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIIOBOTO d((eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChI BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUN COOJIIOATh TIPABUIIa TIOJIB30BAHUS XUMUYECKONU TIOCYI0N U
nabopaTopHbIM  O0OpPYIOBaHHMEM, a TaKKe TMpaBmiia OOpaleHusT C BeEHIECTBAMH B
COOTBETCTBHUH C MHCTPYKITUSIMH T10 BHITIOTHEHHUIO TA00OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW IUIAHUPOBATH M BBHIMOJHATH XUMHUUYECKUN DKCIIEPUMEHT
(pasznmokeHre NEPOKCHAAa BOJOpPOJA B MPUCYTCTBUU KaTalu3aropa, OIMpEAeNICHHE CpPe.bl
pPacTBOPOB BEIIECTB C TIOMOIIBID YHUBEPCATBLHOTO WHAWKATOPA, BIUSHUE Pa3THYHBIX
(haKTOPOB Ha CKOPOCTh XMMHUYECKOW PEaKIMH, PEAKIMH HOHHOTO OOMEHA, KauyeCTBCHHBIC
peaknuu Ha cyabdar-, kapOOHAT- W XJIOPHUA-aHUOHBI, Ha KAaTHOH AaMMOHHSI, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7mad mo TemMam «Metamiey u «Hemeramnei») B COOTBETCTBUU C
NpaBWJIaMUd TEXHUKU O€30MacHOCTH MpHU OOpalleHHH C BEUIECTBAMH U J1IaOOPaTOPHBIM
o0OpyIOBaHUEM, TPEACTABIATh PE3YIbTATHl XUMUYECKOTO DKCIEpPUMEHTa B (OpMe 3amucu
YpaBHEHUN COOTBETCTBYIOIMX pEAKIUHA # (HOPMYIUPOBATh BHIBOJABI HAa OCHOBE JTHX
PE3YIABTATOB;
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c(hOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO MHGOpMAIHUIO,
I[MOJIy4acMyI0 M3 pPa3HbIX HCTOYHUKOB (Cpe,ZLCTBa MacCOBOM KOMMYHHKAIIUHU, I/IHTepHeT )41
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIONIaTh TMpaBUiIa JKOJOTHUECKH IIeIeco00pa3HOro
IIOBCIACHHUA B 6I)ITy n pr,ZLOBOP'I ACATCIBHOCTU B IMCIIAX COXPAHCHHUA CBOCIO 3J0POBBA U
OKpY)KaIOHIGﬁ HpHpOI[HOﬁ Cpcabl, OCO3HABATH OIIACHOCTDH BOSI[GﬁCTBPIH Ha JKMBbIC OPIraHU3MbI
OHpe,ZIeJIéHHLIX BCIICCTB, IIOHHUMAsA CMBICI IIOKa3aTclIsd HI[K, IMOACHATL Ha IIPHUMCpax
CIIOCOOBI YMCHBIICHUA W MNIPCAOTBpAILICHUSA HX BPCIHOIO BOBI[GfICTBI/ISI Ha OpraHu3m
YCJIOBCKA,

JJI51 O6yanOH1HXCH C OI'PaHUYCHHBIMH BO3MOKXKHOCTAMH 3JOPOBBLA: YMCHHC IIPUMCHATDH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOHAaX IMO3HAHUA BCIICCTB U XUMHUYCCKUX HBJIGHI/IfI;

JJIs1  CJICIIBIX H CJ]&6OBI/III§IHH/IX 06y11a101u14xc;1: YMCHHUC HCIIOJIb30BAaTh peﬂbe(bHo-
TOYCUHYIO cHUcTeMy oOo3Hauenuit JI. bpaiing s 3anmucu  XuMuueckux — GopMmyd.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

Koaun4decTBo yacoB

JnekTpoHHbIE (LM pPOBbIE)

HaunmenoBanue pa3aejaoB U TEM IIPOrpaMmMabl KOHTpOJILHbI HpaRTn'{ec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThI
Pa3gea 1. Teopernueckne 0CHOBbI OPraHU4eCKO XUMHH
[IpenmeT opranndeckoi XuMuH. Teopust CTPOCHUs
11 pedl P . P P 3 bubmuoreka [1OK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. bytieposa
Hroro no pazgeny 3
Pazgen 2. Yriiesogoponsl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — AJIKaHBI 2 bu6mmoreka IOK https://myschool.edu.ru/
HenpenenbHbie yrIIeBOJOPOIbI: aTKEHBI, aJIKaIMEHBI,
2.2 pel A HOPOA s 6 1 bub6mmoreka I{OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaThuecKue yriieBo10pO/Ibl 2 bubmuotexa LIOK https://myschool.edu.ru/
[IpupoaHbie HCTOUHUKH YITIEBOJOPOAOB U UX
2.4 pupoa yE HOpoA 3 1 bubmuoreka [1OK https://myschool.edu.ru/
nepepadoTka
Wroro mo pazneny 13
Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptsl. denon bubnuoreka L{OK https://myschool.edu.ru/
3.2 Anbaeruasl. KapOoHoBbie KUCIIOTHI. Cl0XKHBIE 3(UPBI 1 bubmuotexa LIOK https://myschool.edu.ru/
3.3 VrieBoanl 1 bu6mmoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvdecKue coeJMHeHu st
4.1 AmuHbl. AMUHOKHUCITOTHI. benku 3 bubmunoreka [1OK https://myschool.edu.ru/
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Wroro mo pazaemy 3

Pazjnea 5. BbicokoMoJieKyJIsIDHbIE COeIMHEHMSI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmoteka ITOK https://myschool.edu.ru/

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 2 2
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JOKYMEeHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

11 KIIACC
KosanuecTBo yacoB
Ne JneKkTpoHHbIE (U(POBbLIE)
HanmMeHoBaHue pa3iesioB U TeM MPOrpaMMbl Kontpoasusl | IIpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbl KHe padoThl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHHU
Crtpoenue atomoB. [leproandeckuii 3aK0H 1
11 [Tepnonnueckas cucrema XUMUYECKHUX 351eMeHToB /1. U. 3 bubauoreka [1OK https://myschool.edu.ru/
MenneneeBa
1.2 Ctpoenue BemiecTBa. MHOrooOpasue BEIecTB 4 bu6mmoreka LOK https://myschool.edu.ru/
13 XUMUYECKUE PEAKIIUU 6 1 1 bubnuotexa LIOK https://myschool.edu.ru/
Hroro no paszneny 13 bubmuoteka I{OK https://myschool.edu.ru/
Pasnen 2. Heoprannuyeckasi Xumust
2.1 Meranibl 1 bubmuoreka [1OK https://myschool.edu.ru/
2.2 Hemeranis 1 bubmuoreka [1OK https://myschool.edu.ru/
2.3 CBsI3b HEOPTaHUYECKUX U OPraHMYECKUX BELIECTB bubmuotexa LIOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmoteka IIOK https://myschool.edu.ru/
Pasznea 3. Xumus u :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N Konuuects 3
° JIEKTPOHHbIE U (PPOBbIE
Tema ypoka 0 4acoB P undp
n/n Hara o0pa3oBare/ibHbIE pecypcChl
Bcero
1 IIpenmer opraHn4ecKol XuMuH, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE 1 bubnuoteka LIOK https://myschool.edu.ru/
Teopust cTpoeHus opraHnyeckux coequHenuii A. M. byrneposa, e€
2 P P P A yErIep 1 bubnuoreka LIOK https://myschool.edu.ru/
OCHOBHBIE ITOJOXKEHUS
[IpencraBnenue o kinaccudukanum oprannyeckux Bemlects. Homenkmnarypa
3 pedl Purcan P B P 1 bubnuoreka [1OK https://myschool.edu.ru/
(cucremaruueckas) ¥ TPUBHAIbHBIC HA3BAHUS OPTaHHMUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHUECKHUH s 1 bubnuorexa LHOK https://myschool.edu.ru/
) MertaH 1 3TaH — NpocTeilre IpeICTaBUTENN aTKaHOB 1 bubmuorexa LHOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 bu6muoreka 1{OK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEMIINE MPEICTABUTEIN ATKEHOB 1 bubmmoteka LIOK https://myschool.edu.ru/
8 [Tpaktuueckas padora Ne 1. «Ilonydenue sTuaeHa U H3y4eHHE €ro CBOMCTBY 1 bubnuoreka IIOK https://myschool.edu.ru/
Ankaguensl. byraguen-1,3 u metunOyraguen-1,3. [Tonydenue
9 A ytan yran i 1 bubmuoreka L1OK https://myschool.edu.ru/
CHHTETUYECKOTO KayuyKa 1 pEe3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHIECKUN PSI/I.
10 L. P A 1 bubmoreka [1OK https://myschool.edu.ru/
AlleTHIIEH — MPOCTEHTINI TIPEICTABUTEIb aJTKUHOB
11 Beruncienns no ypaBHEHNUIO XUMHUYECKON PEaKInU 1 bubnuorexa LHOK https://myschool.edu.ru/
12 Apenbl: 6eH3011 1 ToIyoJ. TOKCHYHOCTh apeHOB 1 bubnmoreka ITOK https://myschool.edu.ru/
['eneTnueckas CBsI3b YIIIEBOAOPOIOB, TPUHAMJICKAITUX K PA3TMUHBIM
13 T HOpOA puHal - P 1 bubmuoreka LIOK https://myschool.edu.ru/
KJIaccam
[IpruponHble HCTOYHUKH YIIIEBOJOPOAOB: MPUPOAHBIN a3 U MONYTHBIE
14 prpon I HOpOA PHPOX It 1 bubmuoreka LIOK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ epepaboTKu
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JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUCbIO.

IIpupoaHble HCTOUYHUKH YITIEBOIOPOAOB: IPUPOIHBIN I'a3 U MOIYTHBIE

15 . bubmuoreka LIOK https://myschool.edu.ru/
He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ epepaboTKu

16 KontpomnpHas pabora mo pa3aeny «YriieBoIopOIb» bubmmoteka [IOK https://myschool.edu.ru/

17 [IpenenpHble OIHOATOMHBIE CIIUPTHI: METAHOJ U ATaHOJI. BogoponHas cBs3b bubmoreka L1OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: FTUICHIJIMKOIb U TIIULIEPUH bubnmoreka ITOK https://myschool.edu.ru/
@DeHOo: CTPOCHHE MOJIEKYJIbI, GU3MUECKUE U XUMUYECKHE CBOMCTRA,

19 P yaeL, § bubnuoreka L1OK https://myschool.edu.ru/
IPUMEHEHUE

20 Anpreruasl: GopMaIbACTHIl U aleTalbIeTHA. AIETOH bubnuotexa LIOK https://myschool.edu.ru/
OIHOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KUCTIOTHI: MypaBbUHAS U

21 s pelt P P bubnuoreka IIOK https://myschool.edu.ru/
YKCyCHast

22 [Tpaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KHCIIOTBI» bubnuoteka LIOK https://myschool.edu.ru/
CreapuHOBas U OJIGMHOBAs KUCJIOTHI, KaK MPEACTABUTENM BBICILINX

23 3 pe bubmuoreka I1OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpia KaK COJM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE bu6mmoreka I{OK https://myschool.edu.ru/
Crnoxxnbie 23UpPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ aponu3

25 Pup p A p AP bu6mmoreka 1{OK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoJoruueckas poib KUPOB bubnuorexa LHOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanusa. BaxxHeiine npeacTaBuTeIn: IIIOK03a,

27 A Purcan pel bubmoreka [1OK https://myschool.edu.ru/
dpykTo3a, caxapo3a

28 Kpaxman u nemnonos3a Kak IpupoJHbIe OTUMEPBI bubnuoreka IIOK https://myschool.edu.ru/
KontponwsHas pabora no pazueny «Kucnopoacoaepxaiine opraHndeckme

29 P P PASAETY POACOIEpAIIHE Op bubmuoreka L1OK https://myschool.edu.ru/
COCTMHEHUS»

30 AMUWHBI: METHJIAMUH U aHWIHH bubmoreka [1OK https://myschool.edu.ru/
AMUHOKHUCIOTHI Kak aM()OTepHbIE OPraHuYeCKUE COSAMHEHUS, UX

31 Gorep P A bubmoreka [1OK https://myschool.edu.ru/
Ouosnornueckoe 3HaueHue. [lentuast

32 benku kak npupoaHbIe BBICOKOMOJIEKYIISIPHBIE COSAMHEHUS bubnmoreka ITOK https://myschool.edu.ru/

33 OCHOBHbBIE TOHSTHSI XMMUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUIN bubmmoteka [IOK https://myschool.edu.ru/

34 OCHOBHBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJIIPHBIX COESIUHEHUMH. bubmmoteka [IOK https://myschool.edu.ru/
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JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUCbIO.

IInacTmaccel, Kaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUCbIO.

11 KIIACC
Koanuectn JlaTta
Ne yleKTPOHHBbIE U (pPOBbIE
Tema ypoka 0 4acoB U3y4YeH
n/n oOpa3oBare/ibHbIE pecypchbl
Bcero us
1 XUMHUYECKUHN 2JIeMEHT. ATOM. DJIEKTPOHHAs! KOH(PHUTYparus aTOMOB 1 bubmuoteka LIOK https://myschool.edu.ru/
Ilepunonnueckuii 3akoH u [lepuonnueckas cucteMa XMUMUYECKHUX JIEMEHTOB
2 P p N . 1 bubauoreka IIOK https://myschool.edu.ru/
. . Menneneesa, ux CBI3b C COBPEMEHHOM TEOPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX 3JIEMEHTOB U UX
3 COEIMHEHUH MO IrpyIIlaM U NepuojaM. 3Ha4eHUE NEPUOANYECKOTO 3aKOHA U 1 bu6mmoreka I{OK https://myschool.edu.ru/
cucteMbl XuMuueckux 3emMeHToB .M. MenneneeBa B pa3BUTUH HAYKU
Crpoenue BeniecTBa. XUMHUUYECKas CBA3b, €€ BU/Ibl; MEXaHU3MBbI
4 P . ’ ’ 1 bubmuoreka ITOK https://myschool.edu.ru/
00pa3oBaHMsI KOBAJIEHTHOU cBsI3U. BoopoaHas cBs3b
BanentHocts. DnekTpoorpuiiareabHOCTh. CTeneHb okucieHus. BemecTsa
5 pooTp 1 bubmoreka [1OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS
[TonsiTue 0 mUCTIEPCHBIX cucTeMax. VICTHHHBIE U KOJIJTOWIHBIE PACTBOPHI.
6 P P P 1 bu6mmoreka 1{OK https://myschool.edu.ru/
MaccoBasi 10151 BELIECTBA B pacCTBOPE
Knaccudukanus u HoMeHKIIaTypa HEOPraHMYEeCKUX COETMHEHMIA.
7 ¢ P P 1 bubmuoreka LIOK https://myschool.edu.ru/
['eneTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIMUHBIX KJIACCOB
Knaccudukarus XuMHUYECKUX PeaKIMii B HEOPTaHUIECKON M OpraHuIeCcKOn
8 XUMHH. 3aKOH COXPAaHEHHS MACChI BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuoreka IIOK https://myschool.edu.ru/
MIPEBPAILCHHS YPHEPTUU IPU XUMUUYECKUX PEAKIUAX
9 CkopocTts peakiuu. O0paTuMbie peakiui. XUMHIECKOe paBHOBECUE 1 bubmmotexa [IOK https://myschool.edu.ru/
[Tpaktruueckast padora Ne 1. «BnustHue pa3nudHbix PakTOpoB HA CKOPOCTh
10 P . p P ¢ p p 1 bubmoreka [1OK https://myschool.edu.ru/
XUMUYECKON peakum»
Onektponutuueckas auccouuanus. [lousarue o BOOOpOAHOM MOKazaresie
11 (pH) pactBopa. Peakiuu nonHoro ooMeHa. ['uaposn3 opraHuuecKux u 1 bubnmoreka ITOK https://myschool.edu.ru/
HEOPraHWYECKUX BEILECTB
12 OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiiy. [lousTHe 00 snekTponu3e 1 bubnuoreka LIOK https://myschool.edu.ru/



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

JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUCbIO.

pacIuIaBOB M PacTBOPOB COJICH

13 KonTponphas padora no pazneny «TeopeTnyeckue 0CHOBBI XUMHM» 1 bubnuoreka LIOK https://myschool.edu.ru/
Mertamisl, ux nonoxenue B llepuoanueckoit cucreMe XUMUYECKUX

14 anemenToB /. 1. MenneneeBa u 0cOOEHHOCTH CTpOeHUs aToMOB. O01IHe 1 bu6mmoreka I{OK https://myschool.edu.ru/
¢duznyeckre cBOCTBa METANIOB

15 CmuiaBbl METAIIOB. DIIEKTPOXUMHUYECKUN P HAPSYKEHU METAJIIIOB 1 bubmuotexa LIOK https://myschool.edu.ru/

16 XI/IMI/I‘:I‘GCKI/IC CBOﬁSTBa BaKHEHUIITHX MfTaJIJIOB (Harpuii, KaJIui, KaJblIHM, 1 BuGmiorexa LIOK https://myschool.edu.ru/
MarHui, aTIOMHUHHIA) U UX COCTUHEHHIA

17 XUMUYECKHE CBOMCTBA XPOMa, MEJIU U UX COCTUHEHUI 1 bu6mmoreka 1{OK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIUHKA, KeJIe3a U MX COCAUHCHUN 1 bu6moreka 1{OK https://myschool.edu.ru/

19 [TpakTrueckas pabota Ne 2. "Penienue skcriepuMeHTaIbHBIX 33]1ad IO TeMe 1 BuGmorexa LIOK https://myschool.edu.ru/
«Meramib»"

20 Hemeranisbl, ux nonoxenue B [lepuonnueckoil cucteme XUMHUYECKUX 1 Bumorexa LIOK https://myschool.edu.ru/
snemeHToB /1. . MenneneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB

21 ®uznyecKkre CBOWCTBa HEMETAIIIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IpUMepe L Bumorexa LIOK https://myschool.edu.ru/
KHCTIopoaa, cepsl, pocdopa u yriepoaa)

22 XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPHI M X COSAMHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

23 XuMHYeCcKre CBOMCTBA a30Ta, (pocodpa u ux coennHEHUN 1 bubnuorexa LHOK https://myschool.edu.ru/

24 XHUMHUUYECKUE CBOMCTBA yIIIEPOJa, KPEMHUS U UX COCIUHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 [IprMeHeHne Ba)XKHENINX HEMETAUIOB U UX COEIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
O06o01IeHne u cucTeMaTu3aius 3Hanui no teme «HemeTanmsn.

26 Bpluncnenus o ypaBHEHHUAM XUMUUECKUX PEAKIUN U TEPMOXUMHUYECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacu€Thl

97 'lv_IpaKTI/I‘IeCKZt'}I pabota Ne 3. «PemieHue 3KCriepuMEHTaIbHBIX 3a/1a4 110 TEME 1 Butmorexa LOK https://myschool.edu.ru/

Hemeramnsr"»
28 KonTpomnsHas pabota mo remam «Metamie» u «Hemeramasny 1 bubnmoreka ITOK https://myschool.edu.ru/
29 Heoprannueckue u opranndeckre KucioTel. Heoprannueckue u 1 Butmorexa LOK https://myschool.edu.ru/

OpTraHU4YC€CKHUE OCHOBaHUA
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JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUCbIO.

AmboTepHbIe HEOPTaHNYECKHUE U OPTraHUYECKUE COCTUHECHMS.

30 1 bubmuoreka LIOK https://myschool.edu.ru/
['eHeTnyeckas CBSI3b HEOPraHMYECKUX U OPTaHUYCCKUX BEIECTB

31 Ponb xuMuu B 06ecried4eHrH 3KOJIOrMYEeCKOM, SJHEPTeTUYECKON U MHUIIIEBOM 1 Bubmmorexa LIOK https://myschool.edu.ru/
0€30MMacCHOCTH, PA3BUTUU MEIUIIUHBI

39 [IpencraBnenus 06u OOLIMX HAYYHBIX MIPUHIIUIIAX POMBIILIEHHOTO 1 BuGmiorexa LIOK https://myschool.edu.ru/
MONyYeHUS] BAXKHEUIITNX BEIIECTB

33 YenoBek B MUpE BEILIECTB U MaTepuajoB 1 bubmuotexa LIOK https://myschool.edu.ru/

34 XUMHUS U 37J0pPOBbE YEJIOBEKA 1 bubmuoteka LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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JOKYMEeHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

» Xumusi, 10 xkmace/ I'abpuensa O.C., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxkuuonepHoe oomiectBo «M3narensctBo «IIpocserienne»

» Xumus, 11 knacc/ I'abpuensa O.C., O61mecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAY»; Axunoneproe obmectBo «M3narensctBo «IIpocsemenuey

Beeaure BapuaHT

METOIUYECKUE MATEPUAJIBI JISA YYUTEJIS

Beenure 1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus MeTtoanueckoe mocooue — 6a30BbIi yPOBEHBY -
M.: lpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimaccy»
— M.: [poda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Yirakoa «Xumus 11 kimacc: KoHTpoasHbIE 1
MpOBepOUHbIE PabOTHI K yueOHHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kimacc: HacronbHas kHuTa 115
yuutens». Yacte 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 xnacc: HactonpHast kKHUTa 115
yuutens». Yacts 2 — M.: JIpoda, 2022 rox.

6. O.C.I'abpuensu, I1.B.Pemetos, U.I.OctpoymoBa «3agauu Mo XUMUHU U CIIOCOOBI X PEIICHHUS
- M.: «/Ipodar, 2021ro.

7. B.I. lenncoBa «Xumus 11 kinacc noypounsie riansl no yueouuky O.C.I'abpuensna,
I".T"JIbicoBoi» - Bonrorpaa» Yuntens 2018rog.

8. M.A.Ps60oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensz, U.I.ocTpoymM0OB « XUMHUYECKHI1 SKCTIEpUMEHT B 1mikoiie 11 kmacey; - M.

Hpoda. — 2019 ron.

U ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
Beenute _ BBemurenanusiehttp://www.chemnet.ru I"azera «Xumus» v cadT 1t yautens «5 uay
Ha YPOK XUMUUY

http://him.1september.ru Enunas xomrekmust LIOP: TIpeameTHas KOUTEKIUS « XAMUSD)



JOKYMEeHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTICPUMEHTHI:
xumust. Komnexkuust Poccutickoro o01eo0pa3oBaTrensHOro nopraia

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. Anmuk6epoBoii

http://www alhimik.ru Beepoccuniickast omMIiiaja mKkoJILHUKOB 110 XUMUHU
http://chem.rusolymp.ru Oprannueckast XuMusi: 3J€KTPOHHBINA YUYeOHUK JUTS CPEIHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMUS

http://www.chemistry.ru lucTaHiroHHas OJTMMITHA/IA TI0 XHMHH: TEJICKOMMYHUKAIIMOHHBIN

00pa3oBaTeNbHbIN TPOEKT



JOKYMEeHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOH! MOJANMUCHIO

; MOJJIUHHOCTD JIOKYMEHTA MOATBEPKIEHA.
w MMPOBEPEHO B [IPOT'PAMME KPUITTOAPM.
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