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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMHU Ha YpPOBHE CpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (enepaibHON 00pa30BaTENbHONM MPOrpaMMbl CPEIHETO OOIIETOo
obopazoBanus (POII COO), npencraBieHHbix B deneparbHOM rocyIapCTBEHHOM 00pa3oBaTEIbHOM
cragpapre COO, c¢ yuérom KoHuenuuu npenoaaBaHusi ydeOHOro mpeaMera «XHUMHS» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanum, peaan3yromux OCHOBHbIE 00pa30BaTesIbHbIE
IIPOrpaMMbl, U OCHOBHBIX NOJI0KEHUH «CTpareruu pa3BuTHs Bociutanus B Poccuiickoin @enepanuu Ha
nepuoa 10 2025 roga» (Pacnopsikenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOJXO/0B K pa3padOTKe MPOrpaMMbl MO XHMHH, K OIPENEICHUIO0 OOIIeH cTpareruu
00y4yeHHs, BOCIIUTAHUS U Pa3BUTHsL, 00YJaOLIUXCsl CPEeACTBaMU ydeOHOro npeamera «Xumus» ais 10—
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIeNTyainbHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIIEGHHOCTH 1LieJIeH, COJEp:KaHus, pe3ylbTaToOB OOYy4YeHUs M TpeOOBaHMM K YpPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHUE, NOJIY4aeMO€ BBITYCKHMKAMU 0O0I1e00pa3oBaTelbHON OpraHu3alui,
SBJIETCS HEOTHEMIIEMOM YaCThIO X 00pa3oBaHHOCTU. OHO CILY)KMT 3aBEpUIAOIIMM 3TAllOM peau3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, NPUCYLIMX LEIOCTHOW cucTeMe
XUMHAYECKOro 00pa3oBaHUs. JTH IEHHOCTH KacaloTCsl MO3HAHWS 3aKOHOB HPUPOIBI, (OPMHUPOBAHHUS
MHUPOBO33pEHUS U OOIIEeH KyJIbTyphbl UEIOBEKa, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILEHHS K
CBOEMY 3[I0pPOBBI0 U HIpPUPOJHON cpene. Peanusyercs xummuueckoe oOpa3oBaHHE 0O0ydYaroIIMXCS Ha
YPOBHE cpelHero oOIiero odpa3oBaHUs CpeICTBAMM Y4eOHOrO MpeaMeTa «XUMHsS», COJepXKaHHe U
MOCTPOEHHE KOTOPOTO OIpEesieHbl B MIPOTpaMMe M0 XMMHUU € Y4ETOM crienUu(pUKHA HAYKH XUMUH, €
3HA4YeHHUs B O3HAHUM IPUPOBI U B MAaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIUX Liesnel 1
MPUHLIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpPEJHEro oluiero oOpa3oBaHUs B
Poccuiickoit deneparuu.

XuUMHSI KaK JJIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK HUIpaeT OCOOYyI0 pPOJIb B COBPEMEHHOMN
LIUBWIN3ALUU, B CO3JaHUM HOBOW 0a3pl MarepuadbHOM KynbTypbl. OHa BHOCUT CBOW BKJIaJ B
(dbopMHUpOBaHKE PAMOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3JAHHE IEIIOCTHOTO MPEICTABICHHUS 00
OKpY’KaroIlleM MUpE KaK O €JMHCTBE NMPHPOJIbI M YeI0BeKa, KOTopoe (hopMupyercs B XMMUU Ha OCHOBE
MTOHMMAaHHUS BEIIECTBEHHOT'O COCTaBa OKPY)KAIOIIETr0 MUPA, OCO3HAHMS B3aUMOCBS3H MEX]y CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3auMOJEHCTBYSI C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XMMHs CTaja HEOTheMJIEMOM
YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOTO TpyJda M >KU3HHM KaKIOro 4ieHa
obmiectBa. CoBpeMeHHasi XMMUS KaK HayKa CO3U1aTeIbHasl, Kak HayKa BBICOKUX TEXHOJIOTMH HarpaBieHa
Ha peleHue r1o0anbHbIX Mpo0IeM YyCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOIA,
MUIIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbI 3JJ0POBBSI.

B cootBeTcTBHM € OOIMMHU IENSAMHU M IPUHIMIIAMU CPEJHETO 001Iero o0pa3oBaHusl CoepKaHue
npenmMera «Xumus» (10—11 kmaccsl, 0a30BbIil YPOBEHb W3YYEHHUS) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOLIEKYJIbTYPHYIO  TOATOTOBKY  OOydYaroUIMXCsi, HEOOXOAMMYI0 WM  JJs  BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIOYEHHS] B JKU3Hb COLUYMA, MPOJIOJIKEHUS
00pa3oBaHMs B pa3IMYHbIX 00J1ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocrapngomumMu npeamera «XuMus» ABIsA0TCA 0a30Bble Kypchbl — «OpraHudeckas XUMHUS» U
«O01as 1 HeopraHMYeCcKask XUMHsD», OCHOBHBIM KOMITOHEHTOM COZIEP>KaHUSI KOTOPBIX SBJISIOTCSI OCHOBBI
0a30BOM HAyKH: cUCTEMa 3HaHUM M0 HEOPTraHMYECKON XUMUU (C BKIIFOUEHUEM 3HAHUM U3 O0IIeH XUMUH)
U OpraHnyecko xumuu. POpMUPOBAaHHE JAaHHOM CHUCTEMBl 3HAHMW NIPU HU3YYEHUU IIpeaMeETa
o0ecrnieurnBaeT BO3MOXKHOCTb PaCCMOTPEHHS] BCEr0 MHOI000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHSATHH,
3aKOHOB U TEOPUM XUMUH.

CrtpykTypa coaepskanusi KypcoB — «Oprannueckast Xumusi» u «O011ast 1 HeopraHuIecKass XUMUS
copMHupoBaHa B MporpaMMme IO XUMHUH HAa OCHOBE CHCTEMHOIO MOJXOAa K HM3YYEHHI0 y4eOHOro
MaTepuaiga U OOyCIIOBJI€Ha HCTOPUYECKHM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUI Ha oONpeaenEéHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHUU BEIIECTBA PACCMATPUBAIOTCSA HA YPOBHE



KJIACCUYECKOW TEOPUU CTPOECHUS OPTaHMYECKUX COCIMHEHHM, a TAK)KE€ Ha YPOBHE CTEPEOXUMHUUYECKUX U
ANIEKTPOHHBIX TMPEICTaBICHUA O CTpoeHHH BemiecTB. CBeneHUss 00 M3y4aeMbIX B KypCe BEIIeCTBax
JAIOTCSl B Pa3BUTUHU — OT YIJIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX coeluHeHHH. B kypce
OPraHMYECKON XHMHH TONTYYar0T pPa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs MIEpBOHAYANIbHbBIE IPECTABICHUS O XUMUYECKON CBSI3HU, KJIACCU(UKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKLUH.

[Tox HOBBIM YIJIOM 3peHHS B IpeaMeTe «XUMHUs» 0a30BOr0 YPOBHS pacCMaTpUBAETCS M3YUEHHBIN
Ha YpOBHE OCHOBHOT'O 00I1er0 00pa30BaHus TEOPETUUECKUN MaTeprall U (PaKTOJIOTUIECKUE CBEICHUS O
BELIeCTBaX M XMMHMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeOpraHuyecKas XUMUs»
00yJaroImuMcsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHE MEPUOAMYECKOrO0 3aKOHa C
OOIIETEOPETUYECKUX M METOJOJIOIMYECKUX MO3UIMM, MIyOKe MOHITh HMCTOPUYECKOE H3MEHEHHE
(GyHKIUH 3TOTO 3aKOHA — OT 0000IIAaOMIEH 10 OOBICHSIONICH U TPOTHO3HPYIOIIECH.

Enunas cucrema 3HaHMII O BaKHEHIIMX BELIECTBAaX, MX COCTaBE, CTPOCHHMM, CBOMCTBaX U
MPUMEHEHUU, a TaKKE O XHUMHUUYECKHX PEaKUUAX, MX CYU[HOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonoiaHsierca B Kypcax 10 u 11 kiraccoB anemeHTaMu cofepKaHusl, UMEIOLIUMU KYJIbTYPOJIOTrHYECKUIA U
MPUKJIAHON XapakTep. DT 3HAHHUS CIIOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBS3M XUMHH C JIPYTUMH
HayKaMM, pACKpbIBalOT €€ poJib B IO3HABATEIbHOM M IPAKTUYECKOW JESITEIIbHOCTU YeOBEKa,
CIOCOOCTBYIOT BOCHHMTAHHIO YBXEHHUS K IPOIIECCY TBOPYECTBA B OOJIACTH TCOPUHM M MPAKTUYCCKUX
MIPUIIOKEHUH XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0yieMax, CBS3aHHBIX C XWMHEH, KPUTHUYECKH OCMBICIIMBATh WH()OPMAIMIO M MPUMEHSTH € JUIs
MIONOJIHEHUSI 3HAHUM, PELICHUs] UHTEUIEKTYaJbHbIX U SKCIEPUMEHTAJIBHBIX HCCIEA0BATEIbCKUX 3a/au.
B nenom conepkanue ydeOHOTro npeamera «XUMHs» JAHHOTO YPOBHS M3YYCHHUS OPUEHTHPOBAHO HaA
dbopMupoBaHre y 00ydaroIUXCsl MHPOBO33PEHUYECKONH OCHOBBI IJIsi MOHMMaHUS (Quiiocopckux uaei,
TaKuX KaK: MaTepuajbHOE EIUHCTBO HEOPTaHMYECKOTO W OPTaHHMYEeCKOro MHpa, 00YCIOBICHHOCTH
CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, II0O3HABAEMOCTh IPUPOIHBIX SBJICHUM TyTEM HKCIIEPUMEHTA
U pEIICHUs] TPOTUBOPEUNI MEXKIy HOBBIMH (PAaKTaMHU M TCOPETHUYECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE
pONIU XMMHH B PEUICHHH 3KOJOTUYECKHX MpOoOJieM, a Takke MpodsieM cOepexeHUs: dHEPreTHUECKUX
PECYpPCOB, ChIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MATEPHUAJIOB.

B mnane pemieHus 3amad BOCMUTAHUS, Pa3BUTHS M COLUATHM3AIMN OOYYAIOMIMXCS TMPHUHSITHIC
NpOrpaMMON 1O XUMHHM TMOAXOAbl K ONPEIACICHUIO COAEPKAHUSA M TOCTPOCHHS MpeaMera
mpeaycMaTpuBaT (HOpMHpPOBAHUE YHHUBEPCAIBHBIX YUEOHBIX JEUCTBUN, UMEIOMINX 0a30BOe 3HAUCHUE
JUTSL Pa3JIMYHBIX BUJIOB JIEATEILHOCTH: PEIICHHS TPoOsIeM, TOUCKa, aHaIu3a 1 00paboTKu HHGOpMaIIIH,
HEOOXOMUMBIX Ui TPHOOPETEeHUs ONbITa MPAKTHUYECKOH U UCCIEIOBATEIbCKON NeaTeIbHOCTH,
3aHUMAIOLIEH Ba)KHOE MECTO B MMO3HAHUM XUMUHU.

B mpakTuke mpenonaBaHus XMMHU Kak Ha YpOBHE OCHOBHOTO 0OIEro o0Opa3oBaHHs, TaK W Ha
YpOBHE CpeIHero oduiero oOpa3oBaHMs, MPU OMNPEAEICHUU COAEPKATEIbHON XapaKTEpUCTHKHU Lienei
M3y4YeHUs TMpeaMeTa HalpaBlIEHWEM MEPBOCTENIEHHOW 3HAYMMOCTH TPAJULMOHHO MPU3HAETCA
(hopMHUpPOBaHHE OCHOB XMMHYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MTPAKTUUECKOM
NEeATEIbHOCTH YEJIOBEKAa M KaK OJHOIO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphbl. C METOAMYECKON TOUYKH
3pEeHUs TAKON MOAXOJ K OMPEJECICHUIO LEJIeH N3YUYCHUS ITPEAMETA SIBISETCS BIIOJIHE ONPABIaHHBIM.

CornacHo aHHOW TOYKE 3pEHHS TTIaBHBIMU LIETISIMU U3YYEHHUS Mpeamera «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

e (GOopMHpPOBAHHE CHUCTEMBbl XUMUYECKUX 3HAHWUW KaK BaKHEUINEH COCTABIAIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JiekaT KIIOYEBbIE MOHSITHS, (pyHIaMEHTaIbHBIC
3aKOHBI M TEOPUH XUMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE Y IIOHUMAaHUE CYIIHOCTH TIOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpUEH WX pa3BUTUA U
CTaHOBJICHHUS;

e (¢opMHpOBaHHE W pPA3BUTHE TMPEACTABICHUN O HAyYHBIX METOJaX IIO3HAHHUS BEIIECTB U
XUMHYECKUX PEaKIMii, HEOOXOAUMBIX ISl MPUOOPETeHHUs] YMEHUN OPUEHTHPOBATHCS B MHUPE
BEIIIECTB M XUMUYECKHUX SBJIICHUM, HIMEIONUX MECTO B MIPUPO/IE, B IPAKTUICCKOM 1 MTOBCETHEBHOU
KU3HU;



® pa3BUTHE YMEHUH W CIMOCOOOB ACSITENHLHOCTH, CBSI3aHHBIX C HAONIOEHUEM U OOBSCHEHHUEM
XUMHYECKOTO IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBUIl 0€30I1acCHOTO OOPAICHHSI C BEIIECTBAMHU.

Hapsiny ¢ stum, coaepkaTenbHas XapakTEepUCTHKa Ielied W 3aJad W3Yy4YeHUs MpeaMmera B
mporpaMMe MO XWMHU YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IPHUOPHUTETAMU B
cucTeMe cpeHero ooiero oopasoanus. Ceroans B mpenogaBaHUN XUMUHU B O0JIbIIEH CTENeHH OTIAETCs
MPEMOYTEHUE TTPAKTHYECKON KOMIIOHEHTE COACpXKaHUS O0ydeHUs, OPHCHTUPOBAHHON Ha TOJATOTOBKY
BBIIYCKHMKA 0OIIe00pa3oBaTebHOM  OpraHu3allid, BIQJCIOIIEro He Ha0OpoM 3HaHUH, a
(YHKIIMOHATTLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMECHHSIMH aKTUBHOTO TMOJYYCHHS 3HAHUU U
MPUMEHEHHUS UX B pEaIbHOM KU3HU JIJISl pEIICHUs] TPAKTUYECKUX 3a/1ad.

B cBsi31 ¢ 3TUM MpU U3YYICHUHU MTPEAMETa « XUMUS) TOMUHUPYIOIICe 3HAUCHHUE PUOOPETAIOT TAKUE
LeJH U 33J1a41, KaK:

amanranus oOydJalomuXxcs K YCJIOBUSM JTUHAMHYHO Pa3BUBAIOMICTOCS MHpa, (OopMHUpOBaHUE
MHTEJUJIEKTYaJlbHO ~ Pa3BUTON  JUYHOCTH, TOTOBOW K  €aMOOOpa3OBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITETLHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

dbopMupoBaHHe y OOYYAIOIMIUXCS KIIOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOIIIX
YHHUBEpPCAITbHOE 3HAYCHUE JJIS1 PA3IMYHBIX BUJOB JICATEIHHOCTHU: PELICHUs MpooOieM, TIOUCKa, aHalu3a U
00paboTku MHpOPMALIUK, HEOOXOAMMBIX JIJIsi IPHOOPETEHUS OIBITA JCATEIHLHOCTH, KOTOpas 3aHUMAeT
BXHOEC MECTO B TMO3HAHUM XHMHH, a TAKXKE JJIS OICHKH C TIO3MIMHA JKOJOTHYECKOW Oe30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHX IPOIIECCOB HA OPTaHU3M YeJIOBEKa U MIPUPOIHYIO CPENy;

pa3BUTHE TIO03HABATEIBHBIX HMHTEPECOB, HMHTCIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
00yUaroIuXcsi: ClIOCOOHOCTH CaMOCTOSITENIFHO MPUOOPETAaTh HOBBIC 3HAHUS IO XUMHUH B COOTBETCTBUU C
KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIC TEXHOJIOTHH JIJIS TOMCKA
U aHallM3a yueOHOW U HAyYHO-TIOMYJISIPHON HH(POPMAIIMK XUMUYECKOTO COIeP KaHNUS;

(dbopMHUpOBaHHE H Pa3BUTHE Yy OOYYAIOIIMUXCS ACCOINMATUBHOTO W JIOTHYECKOTO MBIIMUICHUS,
HaOII01aTEIHbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOUMBI, B YaCTHOCTH, MPU
TUTAHUPOBAHUY M TTPOBEJICHUN XUMUIECKOTO IKCIICPUMEHTA;

BOCIHUTAHHE Yy OOyYarommuxcs yOeIEHHOCTH B T'YMaHHUCTHYECKOW HANpaBIEHHOCTH XMMHH, €&
BXHOW POJIM B PEHICHUH TII00ATHHBIX MPOOJIEM PallMOHAILHOTO MPHPOIONONB30BaAHMUS, TONOTHEHUS
DHEPTeTHUYECKUX PECYpPCOB W COXPAHEHHUS MPUPOAHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH
OepeXKHOTO OTHOIICHUS K MPUPOJIC U CBOEMY 370POBbBIO, a TAKKE MPUOOPETCHHSI OIBITA HCIIOIb30BAHHUS
MOJIYUYEHHBIX 3HAHUM IS MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYallUAX, CBSI3aHHBIX C XUMUYECKUMU
SIBIICHUSIMU.

B y4yeOHOoM mniane cpegHero oOmiero oopa3oBaHus MpeaMeT «XUMus» 0a30BOT0 yPOBHS BXOJIUT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBEeHHO-HAYYHBIE IPEIMETHI.

OO11iee 4ncI0 4acoB, OTBENEHHBIX IS U3YYCHUS XMUMHH, HA 0a30BOM ypOBHE CPEIHETO OOIIETO
oOpa3zoBanusi, coctanisieT 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34 gaca (1
4ac B HEJEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTudyecKkue OCHOBbI OPraHUYeCKON XUMHH

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOkKEeHUA. CTpyKTypHble (DOpPMYIBl OpPraHMYECKUX BELIECTB. | OMoyoTHs,
n3oMepusa. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPAaTHBIE CBSI3HU.

[IpencraBienue o KIaccupUKaIMKM OPraHUIecKUX BetlecTB. HoMeHkiaTypa opraHn4eckux
coeuHEeHU (cucTeMaTu4ecKasi) U TpPUBHAIbHbIE Ha3BaHUS BaKHEHIIUX IPEICTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JAEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALLEHUIO OPTAaHUYECKUX BELECTB MPU HAarpeBaHuU (IJIaBjieHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKAaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peakluy 3aMeIleHUs U TOPEHNs),
HaXO0X/IEHNE B IPUPO/JIE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIne
MPEJICTAaBUTENIA AJIKCHOB: (DM3MYECKHE M XUMHYECKHE CBOWCTBA (pEakuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATAlUU, OKHCIICHUS U MOJIMMEPHU3alliu ), MOJIy4eHUEe U TPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: CTpoeHHE, BAOKHEUIINE XUMHUYCCKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
MPOCTEHIIN MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (U3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUCHHE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M IpPUMEHEHue. lonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYYEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHblii Ta3 U MOMYTHBIE HEPTSIHBIC Ta3bl.
Hedts u e€ npoucxoxnenue. CriocoOsl mepepaboTKu He(TU: TeperoHka, KpeKUHT (TEPMUYECKUH,
KaTaJduThuueckuit), muponu3. IIpogykrel mnepepa®oTku HepTH, HUX NPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOAYKTHI €ro nepepaboTKH.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB W pe3uHbl, KoJuieKun «HedTe» u «YTombpy», MoeIrupoBaHuE
MOJIEKYJI YIJIEBOJOPOJOB M TaJIOr€HONPOU3BOAHBIX, IPOBEIECHHUE NPAKTUYECKOW pPabOoThI:
MOJIy4YeHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakimuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJIHOTO BEIIECTBA MJIM IPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO
U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIUH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHHUPTHL. METaHON W OJTaHON: CTpoeHue, (U3UYECKUEe |
XUMUYECKHE CBOMCTBA (pEakIMH C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJaMHU, TOPEHHE),




npuMeHeHrue. BogopoaHeie cBsI3u MeXAy MOJIEKyJaMu cnupToB. JleiicTBre MeTaHoNIa U 3TaHOoIIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHbie CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIEJIOYHBIMU METaUIAMH, KAYECTBEHHAs PEaKI[us Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHnu3Mm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

@DeHOoJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (heHona.
[Tpumenenue ¢penona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XMMUYECKHE CBOMCTBA (pEaklMU OKUCIEHUS M BOCCTAHOBJICHMS, KaYECTBEHHBIC PEAKIINH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNeIbHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAsl KHCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYeCKUe CBOMCTBa (CBOICTBa, 001IMe AJis KJlacca KUCIIOT, PeaKIus
sTepuduKanym), MoJNydeHue U TmpuMeHeHue. CTeapwHOBas M OJCHHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia KaK COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHnue )xupoB. bruonorudeckas poib KUPOB.

YrneBoabl: coctas, KiaccupuKalus yrieBo10B (MOHO-, TU- U Moiucaxapuisl). [ mroko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTHU CTPOCHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3anmMoeiictBue ¢ ruapokcuaom Mean(ll), okucaeHne aMMUadHbIM pACTBOPOM OKCHIA
cepebpa(l), BoccraHoBneHue, OpoKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
ouonoruueckas poib. otocunrtes. PpyKTO3a KaK U30MEp IITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
Ou3nyecKkue U XUMUUECKHE CBOMCTBA KpaxMaia (THIpOIn3, KaYeCTBEHHAs PEaKIus C HOAO0M).

DKCIEepUMEHTAIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB W UX IMPEBpAIICHUI: MPOBEICHUE,
HAOMO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHUCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaroMHbIX
CUpTOB (B3auMojeilicTBUE TinilepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoeiicteue kpaxmana
C MOJIOM), TIPOBEICHHUE MTPAKTUYECKON PabOThHI: CBOMCTBA pacTBOpa YKCYCHOU KHCIOTHI.

Pacuérnurie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOIHUYECTBA
MCXOJIHOTO BEIIECTBA WJIH MPOAYKTA PEAKIIUU TTO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

A3oTconepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHndeckue coequHeHus. Du3nyecknue U XUMHUECKHe
CBOMCTBa aMHUHOKHCIOT (Ha TpUMepe TIUIHMHA). buonormdyeckoe 3HAYCHHUE AMHHOKHUCIIOT.
Ilentuasl.

benku kak mpupoIHBIE BBICOKOMOJIEKYISIpHBIE cOoenuHEeHUus. [lepBuuHasi, BTOpUYHAs U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OETKOB: THUAPONM3, ICHATYpallus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKCTepUMEHTAIbHBIE METOJIbI U3YYEHHUs BEIIECTB M WX MPEeBpAIICHUI: HAOIIOIEHUE U
OTNHMCaHWEe JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYypalusi OCIKOB TPH HArpeBaHWH, IIBETHBIC
peaxiuu OEIKOoB.

BroicokoMosieKkyJIsIpHBIE COeTHHEHUS

OCHOBHbIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeIHsAs MoyeKyaspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — OJIMMEPU3ALIUS U MIOJTUKOHICHCAIUS.

DKCIepUMEHTaIbHbIE METOAbl M3YUYCHHS BEIIECTB M WX MPEBPAIEHUN: 03HAKOMIICHUE C
o0pa3iaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMETHBIX CBA3€H NpU M3Y4eHMM opranmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIIEHHE, HAy4HbI (akT, rumoresa, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®du3uka: MaTepus, SHEPIUsl, Macca, aToOM, JIEKTPOH, MOJIEKYJA, SHEPIreTUYECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKUe BETUYMHBI U €UHUILIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOpHbIE HOPO/bI, MIOJIE3HBIE HCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThl, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JICKapCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBBI XMMHHU

XuMHUeCKUl »syeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anemerTsl. OCOOCHHOCTH
pacripesielieHUs] IEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHAs! KOH(PUTYpalKs aTOMOB.

ITepuognueckuit 3akoH u llepmomnueckas cucrema xumuueckux saemenros JI. M.
MengeneeBa. CBs3p nNepUOAMYECKOrO 3akoHa M llepuonnyeckoil cuCTEMBl XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEHW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BuUIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, WOHHAsA, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTH.
DNEeKTPOOTpULATENBHOCTD. CTENEHb OKUCIEHUS. FIOHBI: KaTHOHBI M AHWOHBI.

BemecTBa MOJEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve 0 AUCHIEpCHBIX cUCTEMax. MICTHHHBIE U KOJUIOMAHBIE PacTBOPBI. MaccoBas 10JIs
BEILIECTBA B paCTBOPE.

Knaccugukarus Heopranmueckux coeinHeHnid. HomeHkaTypa HeopraHn4eck1ux BeIiecTB.
I'eneTndeckas CBA3b HEOPraHNYECKHUX BEIIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XMUMHUYECKUX pEaKUUil B HEOPraHMYECKOW u
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (akTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHoOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTnyeckas aucconuanus. CuibHble W ciadble 37eKTpoauTsl. Cpena BOJIHBIX
PacTBOPOB BEIECTB: KHUCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.



OKCMEPUMEHTAIIbHBIE METO/Abl M3YYCHHUS BEHIECTB M UX NPEBpALICHUI: AEMOHCTpaIUs
tabmun «llepuoanueckas cucrema xumudeckux snmemeHToB JI. M. MenneneeBa», u3ydeHue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe | ONHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OmnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMUYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSAM XMMUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCCOBast J10JIs BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannst. [Tonoxenue HemetawioB B [lepronueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTpOeHHsI aToMoB. Du3nyeckue CBOWCTBA HEMETAJLIOB.
AmToTponusi HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XWUMHYECKHUE CBOMCTBA BAaXHEHITMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPEMHUS) U UX COCMHEHHH (OKCHI0B, KUCIOPOACOAEPKAIUX KUCIOT, BOAOPOIHBIX
COCTMHCHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢usznueckue cpoiictBa MeTauioB. CIIaBBI METa/UIOB. DJIECKTPOXUMHYCCKUN PsJl HANPSIKEHUN
METaJIJIOB.

XWMHYECKHE CBOWCTBA BAKHECHUINIMX METAUIOB (HATPWH, KaJIWid, KajabIlMid, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJ/Ib) U UX COCIMHECHUMN.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHre MeTamioB B ObITY H TEXHUKE.

DOKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UX NPEBPAIICHUN: HW3YYCHUE
KOJUIEKIIMU «MeTaJlJIbl U CIIaBBI», 00pa3I[0OB HEMETAILIOB, PEIICHHUE IKCIICPUMEHTAIIbHBIX 3a/1a4,
HaOJIOZICHUE M OIMCAaHHUE JEMOHCTPALMOHHBIX M JA0OOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCHUIA ATIOMUHHUS C pAaCTBOPaMH KUCJIOT M LIENOYEH, KAUeCTBEHHbIE PEaKLIUU Ha KaTHOHbI
METaJlIoB).

Pacuérnble 3agadu.

Pacuérer Mmacchl BenecTBa mwin 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacyE€Thl Macchl (00bEMa, KOTMUECTBA
BEII[ECTBA) MPOIYKTOB PEAKIIUH, €CITU OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHS 4 KM3Hb

Ponps xuMuu B oGecriedeHI SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M1 XUMHUECKUX PEAKIIUM.

[IpencraBnenust 06 00X HAYUYHBIX TPUHITUIIAX TTPOMBITINIEHHOTO TIOJTYYESHUSI BaKHEUIITUX
BEIIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIHNE CTPOUTEIbHBICE MaTepHaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKHUE U MUHEPAIbHBIC yI00PECHHUS.

XUMHS U 3]I0pOBbE YEJOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanu3amus MeXIpeIMeTHBIX CBSA3€H MPH W3YYEHUH OOIel M HEOpraHM4eCKONW XHMHUU B
11 xmacce ocymiecTBIseTCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.



OO0mIue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATIHU3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEpPEHHE, SBJICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBa, PU3NUCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuUHEpasIBbI, TOPHBIC MIOPOJIBI, TIOJIE3HBIC UCKOIIAEMBIE, TOIIIUBO, PECYPCHI.

TexHoMoTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJUTYPIUsl, TPOU3BOJCTBO CTPOUTEIIBHBIX

MaTCpHaJIoOB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJCTBO, numeBast IMPOMBIINIJICHHOCTD,
@apMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX npemnapartos,
IMPpOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, OJICKTpOHHAasA IIPOMBINIJICHHOCTB,

HaHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3yibTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i1 pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IIpOrpaMM CpeHero o0I1ero 00pa3oBaHus SIBJISETCS. CUCTEMHO-ESTEIbHOCTHBIN MMOAXO/I.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yIbTaTOB OCBOEHHUS NPeIMeTa « X UMUs» Ha YPOBHE CpPEeIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIEIYIOIINE COCTABIIAIOILNUE:

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMM K 00yUEHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOYEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJULMNA 0a30BOM HAYKHU XMMUHU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYIIMMHU LEJIOCTHON CHCTeMEe XMMHUYECKOIro
oOpa3zoBaHus;

HAJIMYME TPaBOCO3HAHUS SKOJIOTMYECKOM KYJIbTYypbl M CIOCOOHOCTH CTaBUTh LEIU U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMuHOCTHBIE PE3YNIbTAThl OCBOCHUS NTpeIMeTa « X UMHSI» TOCTUTAIOTCS B €IMHCTBE YUeOHOMH
U BOCIIUTATEIIHLHOHN JIEATEIILHOCTH B COOTBETCTBUU C TYMAaHUCTHYECKHUMH, COLMOKYIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU U HJ€ajJaMH POCCUICKOro TpakIaHCKOro oOIIecTBa,
INPUHATHIMU B OOLIECTBE HOPMaMM M NpaBUJIaMU IMOBEAECHMS, CIIOCOOCTBYIOIIMMU IpoLEeccam
CaMOIIO3HAHUs, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSl.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPakaroT cPOpMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHOM U IPAKTUYECKOH AEATEIbHOCTH 00YyUYaIOIIMXCS IO peaTu3aliiy MPUHSITHIX
B 0OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

IPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTHKY W apTyMEHTBI IPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOH NesATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOMU
XUMHU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJACTH TEOPHM M TNPAKTHUECKOrO MPUMEHEHHUs
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;

UHTEpeca M TI03HABaTeJIbHBIX MOTHMBOB B IIOJIyUEHHH M TOCIEAYIOIIEM aHalu3e
UH(OPMAIIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUM;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYAITUH, CB3aHHBIE C XHMUYECKUMU SIBICHUSIMH, U IPHHAMATh
OCO3HAHHBIE PEIICHHs], OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



TOTOBHOCTH OLICHMBATH CBOE IIOBEICHHE M IOCTYIKM CBOMX TOBAPUINEH C MO3ULHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHusi ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYZOBOU I€ATENBHOCTH;

NOHMMAHHS LEHHOCTH IMpaBWJ HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30I1aCHOI0
IIOBEJICHUS B CUTYalLlUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MNPUBBIUEK (YHMOTPEOJICHUS alKOToJIs,
HapKOTHKOB, KypEHHUSI);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO I0JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PCIICHUM IPAKTUYECKUX 3a1a4 COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJacca, LIKOJbI);

UHTEepeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3iMyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ysbTaTaM TPYAOBOH IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHTyaTbHOH TPACKTOPHH 00pa3oBaHus, OyayIien
npodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11eJIECO00Pa3HOr0 OTHOLIEHUS K NMPUPOJE, KaK HCTOUYHUKY CYILECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAHHU TJ100aJIbHOTO XapaKkTepa 3KOJIOTMYECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpebl;

OCO3HaHUS HEOOXOJUMOCTH MCIIOIb30BAHUS JOCTUKEHUN XUMHUHU Ul PELIEHUS! BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BAHNUS;

AKTUBHOTO HENpPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEe OKpYXarollel HmpupoaHOMl cpene,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEUCTBUN U NPEAOTBPALLATh UX;

HaJIMYUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTUKE, CIIOCOOHOCTH U YMEHUs aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMSA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAaKTUKH;

NOHMMAaHUS CHEIU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3aHNUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYyKaloIeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeNOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peLeHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJI COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIbTYpbI, PEHIEHUH TI00ANbHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHU  MEIHIIMHBL,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM )KM3HU Ka)KJOTo 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TPAMOTHOCTH: TIOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS



aHaJIM3a W OOBSCHEHMsS SIBICHUN OKPYXAIOUNIETO MHUPAa M TNPOUCXOISNINX B HEM H3MEHCHHH,
yMEHHS JieTIaTh 00OCHOBAHHBIC 3aKIFOUCHHUSI HA OCHOBE HAYYHBIX (PaKTOB M UMEFOIIMXCS JAHHBIX
C LIEJIBIO TIOJTYYCHHUS JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIb30BaTh XUMUYCCKUE 3HAHUS JUISI PELICHUS IPOOIIeM
B peaJIbHBIX )KU3HEHHBIX CUTYAIIHsAX;

MHTEpeca K MO3HAHHIO U UCCIIEIOBATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPA30BAHUIO, K
AKTHBHOMY TMOJYYCHUIO HOBBIX 3HAHMH [0 XHMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3INYHbBIX cepax MpodecCHOoHaATbHOMN AeITEeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «XuUMHUS» Ha YpOBHE
CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HayuMble IS (DOPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXKIUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecreunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPaAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOy4arolIUXCsl  HMCIOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4deOHBIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMATILHOM MTPaKTHKE.

MertamnpeqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICHCTBUSMHU.

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSITEIbHO (OPMYJIMPOBATh W AaKTyaJIM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETISATh 1NN JeATeTbHOCTH, 3aJlaBas TMapaMeTpbl U KPUTEPUH HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh MpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIHEC MMOHATHA IJIA 00BSICHEHNS OTACIIbHBIX q)aKTOB u SIBJICHI/Ifl;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATH MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIyKTUBHBIC, IETYKTUBHbIE, IO AHATIOTUH ), BBISBIIATD
3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIIOUEHUS;

IMPUMCHATH B IIPOLUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHIMBOI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIMA — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U MPAKTUYECKHX 3a/1a4, IPUMEHSITh Ha3BaHHBIE MO/ICTIbHBIC MPECTABICHUS IS
BBIABJICHUSA XaPaKTCPHBIX IMTPU3HAKOB U3y4aCMbIX BEIICCTB U XUMHUYCCKUX peaKI_[I/II\/’I.

2) 6a3oBble HCCIIe10BaTeIbCKHE eiCTBUS:

BJIaACTh OCHOBAMHU METOJI0B HAYUYHOT'O IMMO3HAHHNA BCUICCTB U XUMHYCCKUX peaKum‘/'I;

dbopMynupoBaTh LENM M 3aJa4dl  HCCIEAOBAaHUSA, WCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUIA;



BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIecca, CaMOCTOSTEIbHO
MPOrHO3UPOBATh €ro pe3ylbTaT, (OpMYyIUpOBaTh OOOOIIEHUS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKON HCCIIEN0BATEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSBIISATE CHOCOOHOCTP M TOTOBHOCTh K CAMOCTOSITEIHHOMY IIOMCKY METOJOB pElICHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpMaLUU (HAYYHO-TIOMYJISIpHAsS
JuTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHaATU3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS, KPHTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOI /1715 BBIIIOJIHEHUS YU4eOHBIX 3aa4 ONpeAeNEHHOrO TUIIA;

IpUOOpPETaTh OMBIT HUCIOJb30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayeCTBE CpeACTBa INpu paboTe € XUMHUYECKOU
uH(poOpMallMel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKne W MaTeMaTHYecKHue) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISIIHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbl B XOJI¢ AMATIOTa W/WIA JUCKYCCUU,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIbHO BBITOJHEHUS
MPEeAJIOKEHHOM 3a1a4u;

BBICTYNIaTh C IPE3EHTAlMEl pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUYECKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekta U (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
MCCJIEIOBAaHUM IMyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATH
npejyiaraeMblii alropuT™M JEUCTBUN NPU BBHINOJHEHUM YUEOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YYETOM IMOJy4YeHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESTEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(hOopMUPOBAHHOCTD MPECTABICHUN 0 XUMUUYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MHpA, POJIH XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS perIeHUs
MPAKTUYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0pPOBBIO U
MIPUPOJHON Cpelie;



BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
JNEKTPOOTPUIIATENIFHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
GbyHKIMOHAIbHAS TPYMMa, pajuKai, H30MEpHusi, W30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJEpKAIINE COCTUHEHUSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHUUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKalllie B OCHOBE MOHUMAaHUS
MPUYUHHOCTHA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (PAKTOJIOTUYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30aCHOM UCIOJIb30BaHUHU BAXKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITEIbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKH MMOHSATUHN, YCTAHABINBATH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIHE IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MpEeBpaLeHUI OPraHUYeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO0 CHMBOJHKY JUJISI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON) (popMysT OpraHM4YeCcKUX BEIIECTB
¥ YpaBHCHUU XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJCIU MOJICKYJI OPTaHHYECKUX BEHICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUI YCTAHABIMBAThH MPUHAIIICHKHOCTh H3yYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YriaeBoopoabl, KHCIOPOJI W a30TCOJACpPXKAIIUE  COCIWHEHHs, BBICOKOMOJICKYISPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHWYECKHX BEIIECCTB (ITHIICH, TPOIIIICH,
aleTHJICH, STWICHIVIUKOJb, TIULEPUH, (QeHoJ, (opManbAerui, aleTaablerui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TITUIUH);

c()OPMHUPOBAHHOCTh YMCHHS OIPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYCCKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS OPraHUYIECKHX
BeriecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30oBaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MIPEJICTABUTEIICH PA3IMIHBIX KIIACCOB OPraHUYECKHUX BEIISCTB
(MeTaH, 3TaH, JSTWIEH, NPONWIEH, ameTuieH, OyrtaaueH-1,3, merunOyraguen-1,3, Oensodn,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeII003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TCHETHUYECKYIO CBSI3b MEXKIYy HUMH yYPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh yMEHHUS XapaKTE€PHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, TMPUPOAHBIMA Ta3, Yroyib), CHOCOOBl HUX MEpPepabOTKM M NPAKTUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OpPMUPOBAHHOCTh YMEHUW TMPOBOJWTH BBIUUCICHUS [0 XUMHYECKUM ypaBHEHUSIM
(Macchl, 00BEMa, KOJTHMYECTBA HCXOTHOTO BEIIECTBA MITH IIPOIYKTA PEaKIIMH MO N3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHMS, WCIONB3YeMbIX B XHMHUU TIPH M3YYCHUHM BEIIECTB W XUMHYECKHX SIBICHUI
(HaOmoieHre, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIJIsI IPUHSATHUS PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMH U MX TPUMCHECHUEM;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBHUJIA MOJB30BAHUS XUMHUUYECKON MOCYAOH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHUYECKUH HSKCIIEPHUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIUU OPTaHUYECKHUX BEIIECTB, ICHATYpaLUs OSIIKOB [P HarPEBAaHHH,
[[BETHBIE peakliy OEIKOB) B COOTBETCTBUU C MMPAaBUIIAMH TEXHUKH O€30M1aCHOCTH MPU 00pallieHun
C BEIIECTBAMH M JIAOOPAaTOPHBIM O0OpPYIOBaHHMEM, MNPEICTABIATH PE3yJIbTaThl XMUMUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHI COOTBETCTBYIOUIMX peakiuuil ¥ (opMyIUpoBaTh
BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(MOpPMAIIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmarun, UHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH IEATENBHOCTH B ILEJISAX COXPAaHEHHS CBOETO 3JI0POBbS WU
OKpY’Karollled MPUPOIHOIN cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
ONpeAeNEéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/JIK, mosicHaTe Ha
npuMepax crocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUTSL CTICTIBIX U Ca00BUASIINX O0YYAIOIIMXCS: YMEHHUE UCTIOIb30BaTh PeIbeHO-TOUCUHYIO
cucrteMy o6o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(OPMHPOBAHHOCTD MPECTABICHUN: 0 XMMUYECKOI COCTABIAIOLIEH €CTECTBEHHO-HAYYHOH
KapTUHBI MHpa, POJIM XMMHUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHM MBILIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMON Ui pelIeHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYeCKd OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/10pOBbIO U
MIPUPOJHOMN Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIOJIATAOIINE
HOHSTHS (XMMHUYECKHUIT JIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHbIC OpOUTATH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIICHMs, XMMHUYeCKas CBs3b (KOBaJICHTHas, WMOHHAs, METaUINYecKas, BOJOpOJHAs),
KpUCTAJTIMYECKass ~ pelETKa, TUIBI XMUMHWYECKHUX  peakluil, pacTBOp, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAS IUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCThH
XUMHYECKON peakliiy, XMMUYECKOE pAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJIUTUUECKON
quccounuanuy, nepuoandueckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHHUs M NPEBPAIICHUS PHEPIHMHM NPU XUMUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOrHYECKHE CBEACHUS O CBOMCTBAX,
CoCTaBe, MOJYYEHUU M 0e30MacHOM HCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY U IPAKTHUYECKOMN JEATEeIbHOCTH YEJIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMNHUCAHUU HEOPTaHMYECKUX
BELIECTB U UX MPEBPAILEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIii ras,



YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HEralméHas W3BECTh, NUTHEBAs COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAEINATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJICHTHAsl, MIOHHAS,
MeTaJIJINYecKasi, BOJOPOJHASA) B COCAMHEHMSIX, TUN KPUCTALIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COETHHEHU;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIICKHOCTh HEOPTAHUIECKUX BEIICCTB
[0 MX COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe coeTuHeHuN (pOoCThie BEellecTBa — METAJUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mnepuoanyeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOILYIO, OOBSCHUTENBbHYID U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ilepuonnyeckoit cucteMbl XUMHUUECKUX 31eMeHToB 1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKUX 1eMeHToB /1. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATh) 00IIME XUMUYECKUE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJy HEOPTaHMYECKUMHU BEIIECTBAMHU C IIOMOINBI0 YPaBHEHUU COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKLUid;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCUPUIUPOBATH XMUMHYECKUE PEAKIMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluxX BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuu,
M3MEHEHUIO CTEIICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YYaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIISATh YPaBHEHUS pEaKUUi pa3NUYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBHUSA, MPU KOTOPBIX 3TH
peaklMu UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHMI TMPOBOJIUTH PEAKIUU, TMOATBEPKIAIOIINE KAaYeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMNO3HABATh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH DPACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii HoCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIMH OT
pa3IUUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKAIIIE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOM KHUCIOTHI, aMMHUaka, a Takke C(HOpPMUPOBAHHOCTh
MpEACTABICHU 00 OOIMX HAYYHBIX MPUHIMIAX W IKOJOTUYECKUX MPOoOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJUTH BBIYHCICHHUS C WCIOJB30BAHUEM TTOHSTHS
«MaccoBasi JIOJNisl BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIEHWN Ta30B MPU XUMHUYECKHX
peaxIusix, Macchl BeIIecTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEUIECTB, TETIOBOrO ¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHHS MACChI BEIIECTB, MPEBPAIEHUS U COXPAHECHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYIOH U
nabopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATh M BBIMOJIHATh XUMHUYECKUA DSKCIEPUMEHT
(paznmokeHue TEpOKCHIA BOJOPOAA B TPUCYTCTBHHM KaTalld3aTopa, OMpEIEIICHUE CpPeJlbl



pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUH, PEaklMd HMOHHOTO OOMEHa, KA4eCTBEHHBIC pEeaklud Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3ajgady I10 TEMaM «MeTtanael» Hu «HeMeTaJIJIBI») B COOTBCTCTBHHU C IIpaBUJIaMU TCXHUKU
0e30MacHOCTH MpU 0OpaIIeHUH C BELIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHUEM, MPECTABIIATD
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeJCTBAa MAaCCOBOM KOMMYHUKAIIUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeJIECO00Pa3HOTrO
MOBE/IEHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIlle MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JCUCTBHUS Ha >KUBBIE OPTraHU3MbI
ornpeeNéHHBIX BEUIECTB, MOHMMAasi cMbIch nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMCHBIICHUSA U MTPEAOTBpAICHUSA UX BPECAHOI'O B03H€I>'ICTBH$I Ha OpraHuiM 4CJIOBCKA,

JUisi 00y4YaroluXcsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx MO3HAaHHA BEIIECTB U XUMHUYCCKUX HBJIGHI/Ifl;

JUTSL CTICTIBIX U Ca00BUASIINX O0YYAOIIMXCS: YMEHHUE UCTIOTb30BaTh PelbeHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/mn
NMPoOrpaMmblI Bcero KogITpo.m)m,Ie H[%aKanecxne o0pa3oBaTejIbHbIE
padoTsI padoTsI pecypesI
Pa3nea 1. TeopeTruueckue 0CHOBBI OPraHNYeCKOi XUMHUH
IIpenmer oprannueckoit xumuu. Teopust
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHbI 2
29 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 6 1
' aJIKaJUEeHBI, aJIKUHEI
2.3 ApoMaTH4eCcKUe yriieBOAOPOIbI 2
24 [TpupoaHbIE HCTOYHUKH YTIEBOJAOPOIOB U 3 1
' uX rnepepadoTka
Wroro mo paszneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHnst
3.1 Cruptsl. @enon 3
39 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 1
' CrnoxHble 2(upbl
3.3 YrireBos! 3 2
Hroro no paszneny 13

Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs

4.1 AwMuHBL. AMUHOKHACIOTEL. beiku 3




Hroro no pazneny

Pa3nes 5. BbicokoMOJIEKYJISIPHBIE COEINHEHUS

5.1 ] [Tnactmaccel. Kayuyku. Bonmokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne i/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoTbI padoThl pecypebi
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Utoro no pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Mertasibl 6 1
2.2 Hemeramibl 9 1 1
23 CBs13b HEOPTAaHUYECKUX U OPTAHMYECKUX 5
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara u@posBbIe
/o Tema ypoxka Beero Kontpoabusbie IIpakTuueckue 121[3yqeﬂnﬂ gﬁ[()l;I;OBaTeJILHLIe
padoTbI padoThbI pecype
1 [Ipeamer opranu4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHust OpraHMuecKux
2 coequHenuit A. M. Bytneposa, eé 1
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o kaaccuukanuu
3 opraHuueckux BemiectB. HomeHkiatypa 1
(cuctemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHUS OPTaHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTHUYECKHUH psifg
5 Meran u 3TaH — npocTenIre 1
MIPEJCTAaBUTENN AJIKAHOB
6 AJKeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTHIIEeH U NPONMIEH — NpocTenIne 1
MIPE/ICTaBUTENH aJIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
STUJICHA U U3yYEHHE ero CBOMCTB»
Ankanuensl. byranuen-1,3 u
9 metmnOyranuen-1,3. [lomyuenne 1
CHHTETHYECKOT0 KayuyKa U Pe3HHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUHN PAI. 1

ALIETUIIEH — MPOCTEUIINI
Hpel[CTaBI/ITeJIB AJIKUHOB




Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11
peaxkuuu

12 Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IPUHAIJIEKALIMX K Pa3IMYHBIM KJIaccam
[TpupoHBIE MCTOUHUKH YTIIE€BOJOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoHBIE HCTOUHUKH YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontposnbnas paboTta mo pazaeny
«YTIeBOIOPOIBI»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHble€ CIUPTHI: TUIICHTIIUKOJIb
U TIIULEPUH
@DeHOI: CTPOEHNE MOJIEKYJIBI,

19 ¢u3nyuecKkrue 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anpnerupl: GopmManbaerua u
areTanbaerug. AeToH

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

29 [IpakTnueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAs KUCIIOTHI, KaK

23 MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, NX MOIOIIEE ASHCTBHIE




25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

27

28

Kupsr: runponus, NpuMeHEHHE,
Ouosiornyeckas poJib AKHUpPOB
VYraeBogpl: cOCTaB, KiIaccuuKanus.
Baxneiiue npeacraBuTeNn: TIIOK03a,
¢bpykTO3a, caxaposa

Kpaxmai u nemironosa Kak NpupogHbie
MTOJIMMEPBI

29

30

31

32

33

Kontposnbnas paboTta mo pazaery
«Kucnopozacoaepxariyue opraHu4ecKue
coenuHeHUs»/ Beepoccuiickas
poBepouHas paboTa

OOm1ast xapaKTepUCTHKA
a30TCOAEPIKAIUX OPTaHUIECKUX
coenuHeHui / Beepoccuiickast
npoBepoYHas pabora

AMMHBI: METUJIAMWH W aHWJINH

AMUHOKHCIIOTHI KaKk aM(pOTEepHbIE
OpraHUYECKHE COCANHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COE€UHEHNN

34

OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH.
[TmacTmaccel, KaydyyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KJIACC

Ne

n/n

Tema ypoka

XHUMHAYECKUM 3JIeMEHT. ATOM.
DJeKTpoHHAs: KOH(PUTYpalrsi aTOMOB

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Memnzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COCTMHECHUH
0 TPYIIAaM U Iepuoaam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CHCTEMBI
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa
B Pa3BUTHU HAYKHU

CrpoeHnue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BonopoaHas CBsA3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okucneHus. Beliectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.
VcTrHHBIC U KOJUIOUIHBIC PACTBOPBI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHECHUM.
['eHeTnYecKas CBS3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHBIX KJIACCOB




Knaccudukanus XuMHYeCKUX pPEeaKIuii B
HEOPraHWYEeCKON U OPraHUYECKON XHUMUH.
3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH
COXPAHEHHUs U MPEBPAICHUS SHEPTUU IPU
XUMUYECKHUX PEaKIUsIx

10

11

12

13

14

15

CkopocTtb peakiuu. OOpaTuMbie peakuu.
XUMHUYECKOE PaBHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKInm»

DEeKTPOIUTHYECKAS TUCCOLIMAITHS.
[Moustue o BogopoaHOM mokasarese (PH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
I'maponu3s opraHnyeckux u
HEOPraHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peaxuuu. [TonsaTre 00 anexrponuse
pacIuIaBoOB U pacTBOPOB COJIEN

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHID)

MerTansl, uX MOJIOKEHHE B
Ilepronnueckoit cucreMe XMMUYECKUX
snemenToB /I. 1. MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
dbuznyecKre CBOMCTBa METAIIIOB

CnnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUIN
A HAIIPSKEHUN METAJIOB

16

XHUMHUYeCKHe CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPH, Kaluil, KalbIui,
MarHui, alTfOMUHHI) U UX COeTUHEHUI

17

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COeTUHEHUU




18

19

20

XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U uX
COCIMHEHUN

[TpakTrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Mertamab»"

HemeTamiel, ux MoJIOKEHUE B
[Tepuoanueckoii cucreMe XUMHUECKUX
sneMenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnyeckre CBOMCTBA HEMETAILIOB.
AJIOTpOINS HEMETAIJIOB (Ha IPUMeEpe
KHCII0pOJ1a, cephl, hocdopa u yriepoaa)

22

23

24

XHUMHYECKUE CBOMCTBA IAJIOT€HOB, CEPBI U
UX COEOUHEHUN

XuMHYecKue CBOWCTBa a30Ta, hocdopa u
HUX COeOUHEHUU

XUMUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COCTMHEHUN

25

26

IIprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COeIUHEHUU

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TEME ((HeMeTaJ'IJ'II)I». BI)I‘II/ICJ'IGHI/I?I 10
YpaBHEHHSIM XUMUYCCKHX PEaKIUil U
TepMOXI/IMI/I‘—IeCKI/Ie paC‘IéTBI

27

[TpakTrueckas padota Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"Hemeramnsl"»

28

KonTponpHas pabora o Temam
«Mertamae» n «HemeTamisi»

29

Heoprannueckne u opranndecKue
KucioTel. Heopranuueckue u
OpPraHUYECKHE OCHOBAHUS




AmpoTepHbIe HEOPTaHUYECKUE U
OopraHnyeckue coequHeHus. I eHeTnueckas

30 CBSI3b HEOPTaHMYECKUX U OPTaHHUUECKUX 1
BEIIIECTB
Pons xumuu B obecrieueHun
31 JKOJIOTUYECKOM, IHEPIeTUYECKON U 1
MUIIEBOH OE30MACHOCTH, Pa3BUTUU
MEIUIIHBI
[IpencraBnenust 06 0OMIMX HAYIHBIX
32 MIPUHIIUIIAX POMBIIIIEHHOTO MMOTY4YEeHUS 1
BAKHEMIIMX BEILIECTB
33 UYenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 1
34 XuMHs ¥ 3J0pOBbE YEJIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

ChopMHPOBAHHOCTh  TIPEACTABJICHHH O XUMHUYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KAPTUHBI MHUpPA, POJIU XMMHHU B TO3HAHUU SIBICHUN
Opupoabl, B (QOPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €&
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOIMMOM ISl PEIICHHSI TIPAKTHUECKUX
3aJa4 ¥ SKOJOrM4eCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBbIO U
MPUPOAHON Cpeie

1.2

1.3

Brnanenne  cucremMoil  XMMHYECKHMX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIime MMOHSATHUS (Monekymna, BaJICHTHOCTb,
AIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasi CBS3b, MOJIb,
MOJIIpHAsl Macca, MOJIAPHBIN 00BEM, YIIEpOAHBIN cKeneT, QyHKINOHATbHAS
rpynmna, paaudkail, U30MepHusi, U30MEpbl, TOMOJOTUYECKHI psAll, TOMOJIOIH,
YTJIEBOJOPObI, KHUCIOPO/- U a30TCOACPKAIINE COCTUHEHUSI, OMOIOTHIECKU
aKTUBHBIE BemiecTBa (yrJI€BOJBI, JKUPHI, O€JIKH), MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYJISIPHBIC COCAMHEHHS); TEOPUH U 3aKOHBI
(Teopust XUMHYECKOTO CTpOoeHUsl oprannyeckux Beiects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHH, (DAKTOIOTHUECKUE CBEICHUS
0 CBOICTBaxX, COCTaBe, TMOJYYCHHH U OE30MaCHOM HCIOJIb30BaHUU
BOKHEUIIMX HEOPraHWYECKMX M OPraHUYEeCKUX BEHIECTB B OBITY U
MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA

CdopMupoBaHHOCTh YMEHUH BBISBISATH XapaKTepHBIE MPU3HAKU TMOHSITHIA,
}’CTaHaBJ'H/IBaTI) HUX B3aUMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOHII/IG IIOHATUSA
IpY ONMUCAaHUM COCTaBa, CTPOEHUS W NPEBPALICHUN OPraHUYECKUX
COoeTUHEHNN

14

c(OpMHUPOBAHHOCTh YMEHUN HUCHOJb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIst
COCTaBJIEHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
bopMysl OpPraHMYecKHMX BEIIECTB M YpPAaBHEHUH XUMHYECKHX peakluH,
U3TOTaBIUBATHE MOJEIU MOJIEKYJ OPraHUYECKUX BEILECTB [UIS UIUTFOCTPALIUU
UX XUMHYECKOT0 Y MPOCTPAHCTBEHHOTO CTPOEHUS

1.5

CdopMupoBaHHOCTh YMEHUN yCTaHABIMBATh NMPUHAJIEHKHOCTh MU3YUEHHBIX
OpPraHMYECKUX BEILIECTB 10 UX COCTaBY M CTPOCHMIO K ONIPEAEIEHHOMY KJIacCy
(rpynne) coenuHeHUil (YIJIEBOAOPOJbI, KHUCIOPOJ U a30TCoAepkKallne
COEJIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COCIMHEHHMS), 1aBaTh UM Ha3BaHHs 110
cucremarrueckoir HomeHkmarype (IUPAC)

1.5

1.6

ChopMHpPOBAaHHOCT, yMEHHSI ONPEIEIATh BUIbI XWMHUYECKOW CBSI3U B
OpraHWYECKUX COETMHEHMSIX (OJAMHAPHBIE U KPaTHBIE)

CdopMupoBaHHOCTh YMEHUSI MPUMEHSTH: IOJOKEHUS TEOPUU CTPOEHUs
opranndeckux BemecTB A.M. BytnepoBa ansi 0OBSICHEHHS 3aBHCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHUs MAacChl
BEIIECTB




VYrnesogopoasl. Kucnopoaconepskaiiye U a30TCoAepKalllie OpraHu4ecKue
coeMHEHUs. BbICOKOMOJIEKYISIpHBIE COEAMHEHUS

2.1

2.2

CdopmMupoBaHHOCTh YMEHUN MPUBOAUTH TPUBHUATILHBIE HA3BAHUS OTACIBHBIX
OpraHWYEeCKUX BEIIECTB (ITWJIEH, MNPOIUJIEH, alETUJICH, ATUJICHIIUKOIb,
ruueput, ¢enois, ¢GopMmalnbIeru, aleraablerull, MypaBbHHAs KHCIIOTA,
YKCYCHasi KHCJIOTa, OJIEMHOBAas KHUCJIOTA, CTEApUHOBAsl KHUCJIOTA, TIIIOKO3a,
bpykTO3a, KpaxMai, LeIi0103a, TITHIIHH)

ChopMUPOBAaHHOCTh  YMEHHH  XapaKTEepH30BaThb COCTaB, CTPOCHHE,
(1)I/I3I/I'-IGCKI/IC U XUMHUYCCKUC CBOﬁCTBa THUITNYHBIX HpeﬂCTaBHTCHCﬁ paSHI/I‘-IHBIX
KJIACCOB OPTaHMYECKHX BEINECTB (METaH, 3TaH, TUJICH, TIPOIMICH, alleTUIICH,
Oyraauen-1,3, MeTunoyraauen-1,3, oenso, METaHoI, 9TaHOI,
STHJICHTJIMKOJIb, TIIMIEPUH, PEHOJ, alleTalbIeI |, MypaBbUHAs U YKCYCHAas
KHCIIOTHI, TJIFOK03a, KpaxMaJl, IeJITI0I103a, aMUHOYKCYCHAsI KUCIIOTA)

2.3

2.4

CdopMUpoBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHYECKYIO CBSI3b MEXKIY
TUIUYHBIMU MIPEJCTABUTEIISIMUA PA3JIMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
YPaBHCHHUSIMH COOTBETCTBYIONIMX XUMHUYECKHX PEAKIHI C HCIIOh30BAHHEM
CTPYKTYPHBIX (OPMYII

CdopMupoBaHHOCTH YMEHUS XapaKTePHU30BaTh UCTOYHUKH YTIEBOJOPOIHOTO
CeIpbsi (HE(Th, MPHUPOAHBIN Tra3, Yrojb), CIHOCOOBI UX MEpPepabOTKU U
MIPAKTUYECKOE TIPUMEHEHHUE MPOJTYKTOB IMePepadOTKU

XUMHS U KU3Hb. PacuéThl

3.1

3.2

CdopMUpOBaHHOCTh yYMEHHI BIAJECTh CHUCTEMOH 3HAHUH 00 OCHOBHBIX
METO/JaX HAyYHOTO II03HAHMS, HCIOJb3YEMBIX B XUMUU MPU H3YYECHHU
BCIICCTB M XMMHUYCCKUX SIBJICHHUN (HAOJIO/ICHUE, U3MEPCHHE, dKCIICPUMEHT,
MOJICJIMPOBAHUE), HCIIONb30BATh CHCTEMHbIE XHMHUYECKHWE 3HAHHS s
MPUHATUS PELICHUHA B KOHKPETHBIX JKM3HCHHBIX CUTYyallUsAX, CBA3AHHBIX C
BEILECTBAMU U X TPUMEHEHUEM

CdopmupoBaHHOCTH YMEHUHN COOIIOIATh MPaBUIIa MOIb30BAHUS XUMHUYECKON
MOCY/I0¥ U JTabOpaTOPHBIM 000PYIOBAHUEM, a TAK)KE TIpaBUiIa OOpaIeHus C
BEIIECTBAMH B COOTBETCTBMM C HWHCTPYKIHUSMH 10  BBIIOJHEHHUIO
71a00PATOPHBIX XUMUUECKHUX OMBITOB

3.3

CdopMupoBaHHOCTh yMEHMH IUIAHUPOBATh W BBINOJHATH XHUMHYECKUN
DKCIEPUMEHT (IIPEBpALICHHUsS] OPraHUYECKUX BELIECTB IIPU HArpEBAHMH,
MOJIyUeHUE HTHJIEHA U H3Y4YEHHE €ro CBOWCTB, KAUeCTBEHHBIE pEaKIUU
OpPraHMYeCKUX BEIIECTB, JACHaTypauus OelIKOB NpU HarpeBaHWM, LBETHBIE
peaxkiuu GeKOB) B COOTBETCTBUH C MPaBWJIaMU TEXHUKU 0€30IaCHOCTH IpU
0OpallleHNH C BEeLIeCTBaMU U J1a00paTOpHBIM 000pY0BaHUEM; NIPEJICTABIIATH
pe3ynbTaThl XUMHYECKOIO JKCIEpUMEHTa B (opMme 3amucu ypaBHEHM
COOTBETCTBYIOIUX peakuuil M (HOpMyIUpOBaTh BBIBOABI Ha OCHOBE ITHX
pe3yIbTaTOB

3.4

CdopMupoBaHHOCTh YMEHHI TPOBOAUTH BBIYHCICHUS MO XUMHUYECKUM
ypaBHEHUsM (Macchl, OOBEMA, KOJIMYECTBA WMCXOJHOTO BEIIECTBA WIIH
MPOJYKTa PEAKIMH MO M3BECTHBIM Macce, 00bEMY, KOJIHUECTBY OJHOTO W3
HCXOJIHBIX BEIIECTB WJIM MPOJAYKTOB PEAKITHH)

3.5

CdopMupoBaHHOCTh YMEHUNH KPUTUYECKH AaHAJTU3UPOBATH XMMHUYECKYIO
UHOPMaLIKIO, MOJyYaeMyl0 W3 Pa3HbIX HCTOYHHUKOB (CPEICTBa MacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)




3.6

11 KUIIACC

Kon
NpoBepsieMOro
pe3yJbTara

1

11

1.2

1.3

14

1.5

CdopMupoBaHHOCTH ~ YMEHHH  COONIIOATh  TPaBWJIA  AKOJOTHYECKHU
11e1ecO00pa3HOro MOBEAEHUSI B OBITY M TPYAOBOW IESATENBHOCTH B HLENAX
COXPAaHEHHsI CBOETO 3JI0pPOBbS U OKPYXKAIOLIEH IIPUPOJHOM Cpelbl,
OCO3HaBaTh ONACHOCTb BO3ACMCTBUS Ha KUBBIE OPraHU3MbI OMPEIEIEHHBIX
OpraHWYEeCKUX BEIIECTB, MOHUMAas cMbica mnokazarens [IJAK (mpenensHo
JOIYCTUMOW KOHIICHTPAIMH ), TOSICHATh Ha MPUMEPAX CocOObl YMEHBIICHUS
Y IIPEJOTBPAIIECHUS] UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTquCKHe OCHOBBI XMMHH

Bnanenme  cucremoifi = XMMHYECKHMX ~ 3HaHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJAararmue IOHATHUA (XI/IMI/I‘-IGCKI/Iﬁ OJICMCHT, aTOM, OJJICKTPOHHAA
000i0uKa aroma, S-, p-, O-3JIEKTPOHHBIE OPOUTATHM aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATENIBHOCTh, CTENEHb OKHUCICHHS, XUMUYeCKas
CB$I3b, MOJIb, MOJIIPHASI MAacca, MOJIIPHBIN 00BbEM, KPUCTAILUTUYECKAsT PEIIETKA,
TUIIBl XUMHUYECKUX PEaKIHi (OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 2K30- U
SHJIOTEPMHUUYECKHE, PEAKIUW HMOHHOTO OOMEHa), pacTBOp, AIIEKTPOJHTHI,
HEDJICKTPOIIUTHI, AIIEKTPOJIUTUYECKAS JICCOIHALINS, OKHCIIUTETIb,
BOCCTAaHOBHUTCJIb, CKOPOCTb XUMHYECKOMN pCaKkunun, XUMHYICCKOC paBHOBeCI/IC);
TEOPUH UM 3aKOHBI  (TEOpHUS  OSJEKTPOIUTHUECKOW  TUCCOIMALINH,
[lepuognueckuii 3axkon J[[.JMI. MenpgeneeBa, 3akOH COXPaHEHHS MAacCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMUH, (HAKTOJOTHUECKUE CBEICHUS
0 CBOMCTBaX, COCTaBe, MOJy4YEHUHU M 0€30MaCHOM MCIOJIb30BAHNUN BaKHEHIIINX
HEOPTraHMYECKUX BEIIECTB B ObITY U MPAKTUYECKON IESTEILHOCTH YEIOBEKa

ChopMupOBaHHOCTH yMEHHUI BBIABIATH XapakTepHble MPHU3HAKUM U
B3aMMOCBSA3b U3YUYEHHBIX MOHITHH, MPUMEHSTh COOTBETCTBYIOIIME MOHATHUS
DY OINMCAaHUM CTPOCHHUS M CBOWCTB HEOPraHMYECKHX BEIIECTB M HX
MIPEBPALIEHH; BBISBIATh B3aUMOCBS3b XUMUYECKUX 3HAHUHN C MOHATUSAMU U
IIPEJICTaBICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX PEAMETOB

BnaneHne OCHOBHBIMM METOJAaMU HAy4yHOTO IIO3HAHUS BELIECTB U
XUMHUYECKUX  sIBJIGHUM  (HaOmioJaeHue,  HU3MEpeHHe,  IKCIEPUMEHT,
MOJICIUPOBAHKE)

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ OMPEACIIATH BAJICHTHOCTL U CTCIICHDb OKHUCJICHUA
XUMHUYCCKUX DOJICEMCHTOB B COCAWMHCHUAX PA3JIMYHOIO0 COCTaBa, BHJ
XUMHUYECKON CBS3U (KOB&J’ICHTH&H, HOHHAas, MCTaJlJIMYCCKasd, BOI[OpO,[[HaH) B
COCAMHCHUAX, THII KpHCT&J’IJ’IH‘—ICCKOﬁ peI_HéTKI/I KOHKPETHOI'O BCHICCTBa
(aTOMHa}I, MOJICKYJISIpHAsA, MOHHAs, MCTaHHH‘lCCKaﬂ)

CdopMUpOBaHHOCTh YMEHHI OMNPEIENATh XapakTep CpPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUM

1.6

ChopMupoBaHHOCTh YMEHHUSI KIACCU(PHUIIMPOBATE XUMHUECKUE PEAKIMU TI0
pa3IMYHbIM TOpHU3HaKaM (YMCIy M COCTaBy pearupyromux BelIecTB,
TEIIOBOMY (P (HEKTy peakliu, U3MEHEHHIO CTEIIeHeH OKHUCIICHUS 3JIEMEHTOB,
00paTUMOCTH peaklliy, yYacTHIO KaTajln3aTopa)




1.7

ChopMupoBaHHOCTH YMEHHUI COCTABIISATh YPAaBHEHMS PEaKIUil Pa3TUUHBIX
TUIIOB, IIOJIHBIE U COKPALIEHHbIE YPABHEHUS PEAKLMH HMOHHOrO OOMEHa,
YUUTBIBAs YCIOBHUSL, IPU KOTOPBIX ATH peakLMy UAYT J0 KOHLA

1.8

1.9

1.10

CdopMUpOBaHHOCTH yMEHUW TMPOBOJIUTH PEAKIMHU, IOATBEPIKIAIOIINE
KAueCTBEHHBIA COCTAB PA3JINYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ~MNYTEM  HMOHBI, MPUCYTCTBYIOLIME B BOAHBIX PAaCTBOpax
HEOPraHWYECKUX BEIECTB

CdopMupoBaHHOCTb YMEHHIl pacKpbIBaThb CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM IMOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO
OanaHca 5TUX peakuui

CdopmMupoBaHHOCTb ~ yMEHHUH  OOBSACHATH  3aBHUCHUMOCTb  CKOPOCTH
XMUMUYECKOH peakIiy OT Pa3IMYHbIX (PaKTOPOB

1.11

CdopMupoBaHHOCTh YMEHHI OOBSCHATH XapaKTEP CMEIICHUS XHMHYECKOTO
paBHOBECHsI B 3aBUCHUMOCTH OT BHEIIHEro Bo3JeHcTBHs (mpuHImn Jle
[[Tarenne)

2.1

2.2

2.3

2.4

061_[[8.5{ N HCOPraHHU4YCCKasd XUMU

CdopmupoBaHHOCTh YMEHHI pacKkpbiBaTh cMbici [leproandeckoro 3akoHa
AWM. MeHngeneeBa ©  JAEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOLLYIO,
O00BSCHUTENBHYIO 1 POTHOCTHYECKYIO (DYHKITUU

ChopMupOBaHHOCT YMEHHMH XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX 371eMeHTOB 1—4 mepuonoB Ilepuognueckoil cuctembl
XxuMHYecKux 31eMentoB J[.M. MenneneeBa, UCIoONb3ys MOHATHS «S-, P-, d-
DIIEKTPOHHBIE  OpOHMTANM», «IHEPTeTHYECKHE  YPOBHH»,  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB XHUMHYECKHX DJJIEMEHTOB MU HX
COEIMHEHUH 110 ITeproiaM U rpynnam [lepuoandeckoil CHCTEMbI XMMUYECKUX
anemenToB .M. MenaeneeBa

CdopMupoBaHHOCTh yYMEHMI XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XMMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB Pa3JIMYHBIX KJIIACCOB,
MOATBEPKIAThH CYILIECTBOBAHHE TeHETUYECKOM CBSI3U MEXKITY
HEOPTraHUYECKUMH BEIIECTBAMHU C TTOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX peaKini

CdopmupoBaHHOCTH YMEHUU yCTaHaBIUBaTh IIPUHA]JIEKHOCTD
HEOPraHMYECKUX BEIIECTB I10 UX COCTaBY K ONpeNeIEHHOMY KilacCy (Tpymie)
COEMHEHUHN (TMpoCThle BEIIECTBA — METAUIBI M HEMETallbl, OKCHJIBI,
OCHOBaHUs, KUCIOThI, aM(pOTEpHbIE TUAPOKCHUIBI, COJIN)

2.5

ChopMupoBaHHOCTh YMEHHUI HCMOJIB30BaTh XMMUYECKYI0 CHMBOJMKY IS
cocTaBiieHUs] (OpPMyYJT BELIECTB W YypaBHEHUH XUMHYECKHX PpEaKLIUi,
cucrematnueckyto HomeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTIENbHBIX HEOPTaHWYeCKHUX BEIIeCTB (YTrapHbI Ta3, YIJIEKHCIBIH ras,
aMMMaK, rameéHas U3BeCTb, Herami€Has W3BECTb, MHUTHEBAs COJA, MUPUT U

ApyrHe)

2.6

CdopmMupoBaHHOCTh yYMEHMH XapaKTepu3oBaTh (OMHCHIBATh) OOIIKE
XMMHUYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB pa3JIUYHbIX KJIACCOB,
MOJITBEPKIaTh CYLIECTBOBAaHUE TeHEeTUYECKOM CBSI3U MEeXy
HEOPraHMYECKMMHU BEUIECTBAMU C IIOMOUIbIO YPaBHEHUI COOTBETCTBYIOLINX
XUMHYECKHUX PEaKIUn

2.7

ChopMHpPOBAaHHOCT, yMEHUN TUTAHUPOBATH W BBITIOJHITH XUMHYECKHUI
DKCIIEPUMEHT  (pa3foKeHUEe TMEepOKCHIa BOJOpPOAa B  MPUCYTCTBUHU




KaTtajuu3aTopa, ONpeleJIeHue CpeAbl pPacTBOPOB BELIECTB C IOMOIIBIO
YHHUBEpPCAIbHOTO MHIWKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKOHN peakinu, peakliui HOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKIIUU Ha
cynbdar-, kapOoOHAT- U XJIOPHUI-aHHUOHBI, HA KaTHOH aMMOHHS, peEIICHHE
AKCIIEPUMEHTANIbHBIX 337a4 1o TeMaMm «Mertamisy u «Hemeramibsl») B
COOTBETCTBUU C MpaBUIaMH TEXHUKH OE30MAaCHOCTU MpH OOpalleHHH C
BEIIECTBAMH M J1a0OpaTOPHBIM OO0OPYIOBAHUEM; MPEICTABIATH PE3yIbTAThI
XUMHUYECKOI0 SKCIIEPUMEHTA B (pOpMe 3arucu ypaBHEHUH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHpPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTaTOB

2.8

2.9

CdopMupoBaHHOCTH YMEHUN COOJIIOIATh MPABUIIA TIOJIB30BaHUS XUMUIECKON
MIOCYJIOH ¥ JIA0OPATOPHBIM 000PYIOBAaHHEM, a TAKXKE NPaBUiIa OOpAIICHUs C
BEIICCTBAMH B COOTBETCTBHM C HWHCTPYKIUSMH 110  BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB

CdopMupoBaHHOCTh yMEHUN XapaKTEepPU30BaThb XUMHUYECKHE MPOLIECCHI,
JIeXKallre B OCHOBE MPOMBIILIEHHOTO OJIYY€HUs CEPHOM KUCIOTHI, aMMHAaKa,
a Takke chopMHPOBAHHOCTH MPEACTABICHUHN 00 OOIIMX HAYYHBIX MPUHITUIAX
1 HKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO MPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTh MNPEACTABICHUNH O XHUMHUYECKOH COCTaBISAIOIIEH
CCTCCTBGHHOHaquOﬁ KapTUHBI MHpPA, POJIHM XHMMHU B IIO3HAHUH SIBJICHUH
Opupoabl, B (QOPMHUPOBAHUU MBIIUIICHUS W KYJIbTYpPhl JIMYHOCTH, €&
(YHKIMOHATIHLHON TPAMOTHOCTH, HEOOXOAUMOM JUTS pEIICHUS IPAKTUIECKUX
3aJa4 ¥ 9KOJOTHYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MIPUPOAHON Cpenie

3.2

CdopMUpOBaHHOCTh YMEHUW KPUTHYECKH AQHATU3UPOBATH XHMHUYECKYIO
uH(pOpPMAILIMIO, TMOTYYaeMyI0 M3 Pa3HbIX MCTOYHUKOB (CpPEACTBA MacCOBOM
KOMMYHUKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

ChopMHpPOBAaHHOCT, ~ YMEHUW  COONIOJATh  MpaBWIa  JKOJIOTHMUYECKH
1eJ1ecO00pa3HOro MOBEACHHSI B OBITY M TPYJOBOH JAEATEIBHOCTH B LENAX
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEH IPUPOTHON CPEIbI

3.4

3.5

Oco3HaBaTh OMAaCHOCTb BO3/IEHCTBUS HA KMBBIE OPraHU3MBbl OMPEIEIEHHBIX
BellecTB, IMoHuMas cmblca nokasarens I[IJIK, moscHaTe Ha npuMepax
CrocoObl YMEHBIICHHUS M MPEeIOTBPALICHUS WX BPEIHOTO BO3JIEHCTBUS Ha
OpraHu3M 4YelI0OBEKa

ChopMupOBaHHOCTh YMEHUN NPOBOAMTH BBIYMCIEHUS C HCHOJIb30BAHHUEM
MOHSTHUSI «MAaccoBasi JI0JIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUMN
ra3oB NPH XUMUYECKHUX PEAKLUAX, MACChl BELIECTBA MM 00bEMA ra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O0bEMY OJHOrO U3
YUYacCTBYIOUIMX B PEAKIMU BELIECTB, TEMJIOBOTO YPQeKTa peakuii Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA
10 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

Teopernueckrne OCHOBbI OPraHU4EeCKOW XUMHUH

11

[Ipenmer opraHn4ecKON XUMHH: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B NIOJYYECHUU
HOBBIX BEILECTB M MaTepuanoB. Teopusi CTPOCHUS OPraHUYECKUX COeIuHEHUH A.M.
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykTypHBIe (OPMYIBI OPraHUYECKUX BemlecTB. ['oMmomorus, nsomepus. XuMudeckas
CBA3b B OPraHUYECKHX COEIMHEHMIX — OJMHAPHBIE U KpaTHbIe cBs3U. [IpencraBinenue o
KJ1acCU()UKALMU OPraHUYECKHUX BEILECTB

1.3

Homenknatypa opraHuueckux COEQUHEHHH (CHCTeMaThyecKkas) M TpUBUAIbHbBIC
Ha3BaHUs BOXKHEUIIINUX MPEJICTABUTEIICH KJIACCOB OPraHUYECKHUX BEILIECTB

Yri1eBo10pObI

2.1

AJKaHBI: COCTaB M CTPOCHHUE, T'OMOJIOTMYECKUH pPsA. MeTaH W 3TaH — NPOCTEHIINE
IIPECTaBUTENIN AJIKAHOB: (U3NYECKUE U XUMHUYECKUE CBOMCTBA (peaklUu 3aMELIeHUs U
TOpPEHMs), HaXO0XKIEHNUE B IPUPO/JIE, TOTYUEHUE U IPUMEHEHNE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTUIIEH U IPONWIEH — IpocTeiine
IIPEJCTABUTEIIN AJIKEHOB: (PU3NUECKUE U XUMHUECKUE CBOWCTBA (peakLuy THAPUPOBAHNS,
TaJIOTEHUPOBAHUSA, THUJApaTalluyd, OKHUCJIECHUS U MOJUMEpU3AlMM), IOJy4yeHHE U
IIPUMEHEHHE

Anxaauensl: Oyraauen-1,3 u metundyraauen-1,3: cTpoeHue, BaXHEHUIINE XUMHUECKUE
CBOCTBA (peakius noaumepusanuu). [loydeHrne CHHTETHUECKOTO KaydayKa U PEe3UHbI

2.4

AJKUHBI: COCTaB U OCOOEGHHOCTH CTPOEHHS, TOMOJOTHMYECKMM psAd. AUETHIEH —
MPOCTEUIINIA MPEACTAaBUTEIh AJIKHHOB: COCTAaB, CTPOCHUE, (PU3MUECKHE U XUMUUYECKHE
CBOMCTBa (peakuuu TUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpATALlMU, TOPEHUs),
MOJTyYeHUE U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, crpoeHue, GU3MYECKHE UM XHUMHUYECKHE CBOMCTBA (peakiuu
raJJOTeHUPOBAHUS U HUTPOBAHUS ), TOJIy4YEHHE U TpUMEHEeHHe. Toyoll: cocTaB, CTPOEHHE,
¢u3nueckue M XHMMHUYECKHE CBOWCTBA (peaklMM TalOTEHUPOBAHHUS W HUTPOBAHUSA),
IIOJIyYEHUE M TNpUMEHEHUEe. TOKCHYHOCTh apeHoB. [eHeTnueckas CBSA3b MEXIY
YTJI€BOIOPOAAMH, TPUHAISKAIMMHU K Pa3IMYHbIM KJ1accaM

2.6

[Ipupoanbie NCTOYHUKHU YIIIeBOAOPO0B. IIpupoiHbIil ra3 u nonyTHble HEQTAHbIE Ta3bl.
Hedts um e€ mpoucxoxxaenue. CrnocoObl nepepaboTKM He(THU: MEeperoHka, KPEeKUHT
(Tepmuueckuil, katanutudeckuil), nuponus. I[IpoaykTsl mnepepabOTKH HEPTH, HUX
NPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITYy. KaMeHHBI yroib M HOpPOAYKTHI €ro
nepepadoTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenbHBIe OMHOATOMHBIC CIHUPTHI. METaHOI W AITAHOJN: CTpOCHHUE, (U3UYECKHE U
XUMHYECKHE CBOWMCTBA (pEaklMyd C aKTUBHBIMH METAllJIaMH, TaJOore€HOBOJOPO/IaMH,
ropeHue), mpuMeHeHne. BogopoaHsie CBS3M MEXy MOJIEKyJlaMHu CUpTOB. [lelicTBue
METaHoJIa U ATaHOJIa HAa OPraHU3M YelloBeKa. MHOr0aTOMHBIE CIIUPTHI. DTUICHIIIUKOIb U
JIMIEPUH: CTpOeHWe, (U3MYECKHEe W XUMHUYECKHE CBOWMCTBA (B3aMMOJECHUCTBHE CO
IIEIOYHBIMHU METaJUIaMU, KaYeCTBEHHAs peaKilis Ha MHOTOaTOMHBIE CIIUPTHI). JlelicTBue
Ha OpraHusMm 4esoBeka. [[pumMeHeHne ramuepuHa U dTUICHTJIMKOS

3.2

@deHo: CTpOEHUE MOJIEKYINbl, (U3NYECKHMEe M XUMHUYECKHE CBOicTBa. TOKCHYHOCTD
¢denona. [Ipumenenue penomna




AHL,Z[GI‘I/I,Z[BI U KCETOHBI. CDopMaan[eer[, alecTajJabACrul: CTPOCHHC, (1)H3H‘-I€CKI/IC u
3.3 XUMUYECKUE CBOMCTBA (pEaKIMUd OKHWCJICHUS W BOCCTAHOBJICHHUS, KadeCTBCHHBIC
peaxkiuun), noJy4eHue U NpUuMEHEHUE

OHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE KUCIOTH. MypaBbuHAasi M YKCYCHAsI KHCIIOTBI:
cTpoeHue, (u3nYeckue U XUMUYECKHUe CBOIMCTBA (CBOICTBa, 00LIMe AJIs Kjlacca KUCIOT,

3.4 peaknus STepupHKaAIMK), MOTydyeHHe M mpuMeHeHue. CTeapuHOBass M OJCHHOBAs
KHUCJIOTBI KaK MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCJIOT. Mblla KaK COJM BBICHIMX
KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICUCTBUE

CrnoxHble 23QHUPBI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['HIPOIN3 CIIOKHBIX 3(PHPOB.

3.5
Kupsl. ['maponus sxupoB. [Ipumenenue xupoB. bruosorndyeckas pojb )KUPOB

VYTrieBobl: COCTaB, KiacCU(pUKALUS YIIICBOI0OB (MOHO-, TU- U IOJIMcaxapubl). [ 1roko3a
— TPOCTEWIINH MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJCKYJNbl, (DU3UYECKHE |
XUMUYECKHE CBOMCTBa (B3ammojelictBue ¢ ruapokcuaom wmeau(ll), okwucienue
aMMHaYHBIM pacTBOpoM okcuua cepebpa(l), BoccTaHoBIeHHE, OpOKEHUE TIIIOKO3BI),
HaXOXKJICHHE B IPUPOJIC, IPUMEHEHHUE, Onosiorndeckas poiib. @otocuntes. dpykros3a kak
M30Mep TIIOKO3bl. Kpaxmanm W mesumoiio3a Kak TpHpojaHbIe moiumepbl. CTpoeHue
Kpaxmajia ¥ LeuTo03bl. du3nveckre U XMMHUYECKUE CBOMCTBA Kpaxmania (THIpOJIu3,
KaueCTBEHHAs PEAKIIHs C MOJIOM)

3.6

4 A30Tcozlep>i<amne OpraHn4YCCKHUC COCAUHCHUA

AMHMHOKHCIOTBl Kak am{@oTepHble OpraHudeckue coeauHeHus. Pusuueckue Hu
4.1 XMMHUYECKHUE CBOMCTBA aMUHOKHCIIOT (Ha mIpUMepe IIMlKHa). bruonornueckoe 3HaueHue
aMMHOKUCIIOT. [lentuabl

benku kak mpupoaHble BBICOKOMOJIEKYJISIpHbIE coefquHeHus. [lepBuyHas, BTopudHas u
4.2 TPETUYHAs CTPYKTYypa OeIKkoB. XUMHUYECKUE CBOMCTBA OEJIKOB: TUIPOJIN3, EHATYpaLus,
KayeCTBEHHbIE peaKui Ha OeIKU

5 BbicokoMoneKynspHble COeIUHEHHS
OCHOBHBIE TIOHATHSI XMMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED, MOJIMMED,
CTPYKTYpPHOE 3BE€HO, CTETIEHb MOJIMMEPHU3ALINHU, CPEHSS MOJIEKyIsipHas Mmacca. OCHOBHbIE

MCETOAbI CHUHTC3a BBICOKOMOIJICKYJIAPHBIX COE€IUHEHMUI — HoJuMepusanus u
IIOJIMKOHACHCAIIUA

5.1

DKcrepuMEHTaAIbHbIE METO/Ibl U3YUEHHUs BEIIECTB U UX MPEBPALICHUI: 03HAKOMJIEHUE C
5.2 o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIacTMace, kayaykoB. [lomyuenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 TeopeTnyeckue OCHOBbI XUMUHU

XuMuyeckuit ameMeHT. AToM. Snpo aroma, H30TONBL. DIEKTPOHHAs 000JIO0YKa.
DHepreTUyeckre YpPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, P-, O-d1eMeHTHI.

11 Oco0eHHOCTH pacnpeielieHus SJIEKTPOHOB 110 OpOUTAISIM B aTOMaX 3JIEMEHTOB IMEPBBIX
YeThIPEX NEPUOA0B. DJIEKTPOHHAS KOHPUTYpallKs aTOMOB
Ilepnonnueckuit 3akoH W Ilepumonmueckass cucrema xuMHuueckux snemeHToB J[.M.
MengeneeBa. CBsA3b NEpUOINYECKOTO 3aK0HA U Ilepuonnyeckoil CHCTEMBI XMMHUYECKHUX
12 anementoB J[.MI. MenzaeneeBa ¢ COBPEMEHHOM TEOpPHEH CTPOEHUS aTOMOB.

3aKOHOMCpHOCTI/I H3MEHEHHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U O6p&3yeMBIX nMH
IMPOCTBIX W CJIIOKHBIX BCHICCTB IIO I'PyIlIIaM M IEPpHOOAM. 3HaueHue NEpUOaANICCKOIro
3aKOHa B PAa3BUTHH HAYKH




1.3

14

1.5

Crpoenue BemiecTBa. XUMHUYECKas CBS3b. BUIbI XUMHYECKOW CBs3M (KOBaJEHTHAas
HEMoJIsIpHas W TOJsSIpHas, WOHHAs, MeTaulnyeckas). VOHBI: KaTHOHBI M AHUOHBIL.
MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOW XMMHYECKOW CBsI3M (OOMEHHBIM M JOHOPHO-
aKIenTopHbIN). BomopoaHas cBs3b

BaneHTHOCTB. DneKTpoOoTpULaTeabHOCTh. CTENeHb OKUCIECHUS

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. TUMBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCMMOCTb CBOMCTBA BELIECTB OT TUIIA

KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I. [lousatue o AUCIEPCHBIX CHUCTEMax. UctuaHBIE U
KOJUIOMIHBIC PACTBOPHI. MaccoBas m0JIs BellleCcTBa B pacTBoOpC

1.6

1.7

1.8

Knaccudukanus Heopranumueckux coeauHeHuil. HomeHkIaTypa HeEOpraHMYeCKuX
BEIIECTB

Xumunueckas peakius. Kmaccudukanuss XMMUYECKHMX peakiuii B HEOPraHMYECKOM u
OpraHMYECKON XUMHUM. 3aKOH COXPAHEHHUS MacChl BEILIECTB, 3aKOH COXPAHEHUS MU
MIPEeBpAICHHs] SHEPTUU IPU XUMHUECKHUX PEeaKIMIX

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

1.10

O6parumbie peakuuu. XUMHYECKoe paBHOBecHue. DaKTOphI, BIUSIONIME HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense

OnexkTponuTtnueckas aucconuanus. CunbHble U crnaldble 31eKTposiuThl. Cpeaa BOIHBIX
pacTBOPOB BEIIECTB: KUCIast, HEUTpaJlbHasL, IIeouHast. Peakimu noHHOro ooOMeHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEILHBIC pCaKknuun

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxxenue HemeramioB B Ilepuonnmyeckoil cucteMe XHMHUYECKUX
anemenToB .. MenneneeBa u 0COOCHHOCTH CTpOEHHs aTOMOB. DPu3ndeckue cBOHCTBA
HEMETAJJIOB. AJIOTPONUs HEMETaJIoB (Ha MpuMepe KHuciaopoja, cepbl, (ocdopa u

yriiepojia)

2.2

XVWMHUYECKUE CBOMCTBA BaXXHEHINNX HEMETAIIOB (TaJOT€HOB, cepbl, a3ora, (ocdopa,
yriepoja M KpEeMHUsS) U UX COCITUHEHUH (OKCHAOB, KUCIOPOJCOJEpXAIIUX KHCIOT,
BOJIOPOJHBIX coeAHEHUH). [[puMeHeHne Ba)KHENIIINX HEMETAIIJIOB U UX COEIMHEHUN

2.3

2.4

2.5

3.1

Mertamnel. [lonoxxenue meramioB B Ileproanueckoil cucTeMe XUMHYECKUX DIIEMEHTOB
J.1. MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK aTOMOB METAJUIOB.
O6mue pusnyeckue cBoicTBa MeTauioB. CIulaBbl METAJUIOB. DJIEKTPOXUMUYECKUHN Pl
HanpsHKEHUH MeTaljIoB

XYUMUYECKHUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHUM, Kanuid, Kambl[Uil, MarHui,
ATIOMUHHM, IIUHK, XPOM, KEJIe30, Me/Ib) M UX coeauHeHnid. OOmue crnocoObl OIydeHUs
MeTaisoB. [IpuMeHeHre MeTannoB B ObITY U TEXHUKE

['eneTnyeckas CBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAJIEKAIINX K PA3IMYHBIM KJaccaM
XHMHUS U )KU3Hb

Ponp xuMuu B 06ecrieueHrH IKOJIOTHIECKOM, SHEPTeTUYECKON U MTUIIIEBOM O€30MacHOCTH,

pa3sBUTUU MEAULMHBL. [oHATHE O HAy4YHBIX METOAAX MO3HAHMS BELIECTB U XMMHUUYECKUX
peakuun

3.2

[IpencraBinenuss o0 0OMMX HAYYHBIX MPHUHIMIAX MPOMBIIIJIEHHOTO IOJTY4YEHHUS
BOXHEHIINX BemecTB. YemoBeK B MHpE BEIIECTB M MaTEpHUaoB: BaKHEHIIHE
CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBIC MaTCpHajibl, KpaCKH, CTCKJIO, KEpAaMHKa,
MaTepuanbl IS AJICKTPOHUKHU, HAHOMAaTepuasbl, OpPraHMYECKHE W MHHEPAIbHBIE
yao0peHust




Xumusa u 3J0POBBC YCJIIOBCKA: IMPaBHJIa MCIOJB30BAHUS JICKAPCTBCHHBIX MNPCIapaToB,
3.3 nmpaBuja 0E30MacHOTO HWCIIOB30BaHUS TPEMApaToOB OBITOBOM XWMHUU B ITOBCEIHEBHOM
JKU3HU



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Yy4eOHuKHU:

I'a6puensn O.C., OctpoymoB W.I'., CnagkoB C.A.//Xumus. ba3osslii ypoBens. 10 ximacc. M.
[Ipocsemienue,

I'a6puensu O.C., OctpoymoB WN.I'., CnankoB C.A.//Xumus. ba3osslit ypoens. 11 kmace. M.
[Ipoceemienue

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

Enunoe coneprxanue obiero oopaszosanus https://edsoo.ru/mr-himiya/

Xumus. 10-11 kinacesl. Yriry0n€nnslii ypoBeHnb. Pabouast mporpamma u METOAMYECKHE
pekoMeHmanuu K yueonukam nof pen. Jiyauna B. B. Epemun B.B., JIpo3noB A.A., Epemuna
N.B., Kepumor 3.10. https://prosv.ru/product/himiya-10-11-klassi-uglublyonnii-uroven-
rabochaya-programma-i-metodicheskie-rekomendatsii-k-uchebnikam-pod-red-lunina-v-v02/

HUAUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
bubnoreka Mumnpocsemienus https://lesson.edu.ru/catalog

POUI https://resh.edu.ru/
bubanoreka L{OK https://lib.myschool.edu.ru/market?filters



https://edsoo.ru/mr-himiya/
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https://prosv.ru/product/himiya-10-11-klassi-uglublyonnii-uroven-rabochaya-programma-i-metodicheskie-rekomendatsii-k-uchebnikam-pod-red-lunina-v-v02/
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