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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit dexeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON TPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOrPAMMBbI, U
OCHOBHBIX TOJIOKeHUH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboTKe MporpamMmbl IO XHMHUHU, K ONPEIEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOy4YEeHUSI U TPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TaloM peaju3aluu  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIIOUYEBBIX LEHHOCTEH, MNPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YeNOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOJHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU C Y4E€TOM CHEeUU(PUKA HAYKU XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJbI U B MaTepUalbHOW >KM3HM OOUIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IMBWIIM3AIMHU, B CO3/IaHWM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
IPUPOJIbI U YeNIOBeKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W JKM3HU KaxJIoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujaTeNbHasl, KaK HayKka BBICOKMX TEXHOJOTHMM HampaBlieHa Ha pEIIeHHE



rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKON O€30aCHOCTH U OXPaHBbI 3J0POBBS.

B cootBercTBUM ¢ OOMMH UEISIMH W TMPUHIMIAMU CPEAHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HE0OXOMUMYI0 MM s BBIPaOOTKHM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmasgs W HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHUEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHUH
npeaMera OO€eClEeUMBAET BO3MOXHOCTh PACCMOTPEHUSI BCEr0 MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKass XUMHS» CcPOpMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHUI0 Yy4eOHOro wmarepuaia M oOyCIIOBJI€HA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHIX. Tak, B Kypce OPraHMYECKOM XHUMHH BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe€ Ha YPOBHE CTEPEOXMMHUYECKHMX M DIIEKTPOHHBIX
MpEACTaBICHU O CTpoeHun BemecTB. CBeneHus 00 H3ydaeMblXx B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM MOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO O0IIero oOpa3oBaHUs IMEepBOHAYATbHbBIE
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpUBAETCs M3YyYEHHbIH Ha YPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs
TEOpPETUYECKU MaTepuanl U (AKTOJOTHYECKHE CBEICHMUSI O BEIIECTBAX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX TO3HUIUH,
rIy0oke TIOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMA OSTOr0 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Ennnast cucrema 3HaHMN O Ba)XHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUM, a TAKKE O XMMHUYECKUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHusd JomnoJyiHsgercs B kKypcax 10 u 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMMEIOINMHU KyJIbTYpOJIOTHUYECKUA W MPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIBHOW M IMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY



TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHUMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIUIO U
OPUMEHATh €€ U1 TONOJHEHUs 3HAaHWi, pEelmIeHUs HMHTEIUIEKTYalbHbIX U
IKCIIEPUMEHTAIBHBIX UCCIEIOBATENbCKUX 3a7au. B 1enomM coaepkanue yueOHOTOo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHMS OPUEHTUPOBAHO  HA
dbopMupoBaHre y 0OYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI IS MMOHHUMAHMS
bunocodckux uaeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro H
OpraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUW IMYTEM OHKCHEPUMEHTA U
pelIeHUsT TNPOTUBOPEUMH MEXAY HOBBIMU (akTaMM M TEOPETHUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmimaHe pemeHus 3agad  BOCIHMTAHMS, pa3BUTUS U COLMAIA3ALMHU
oOy4Jarommxcss NPHUHATHIE NPOrpaMMOM IO XUMHUHU TOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX y4YEOHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJIOB JIEATEIBHOCTU: pELIEHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTKH MH(POPMALIMK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK ¥ HA YPOBHE CpeHero ooiero oopa3oBaHus, IIPH ONPEICIICHUH
COJIEPKATEIIbHOM XapAaKTEPUCTUKHU LIEeJIed HW3y4YeHHS MpeaIMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHYECKOU
JeATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKOW TOYKHM 3pPEHUsl TAaKOM MOJIXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IIpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUsS TJIABHBIMHM IEJIAMH U3Y4YEHHS IpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttoTCSA:

e (opMmpoBaHME CHCTEMBl XHMMHUYCCKMX 3HAHMM KaKk  BaKHEHIeH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAILHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IOHHWMAaHHUE CYIIHOCTU JOCTYIHBIX
0000IIEHNI MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opmMupoBaHHE U pa3BUTUE MPEJICTABICHUNA O HAYYHBIX METOAAX MO3HAHUS
BEILIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi MNPUOOpETEeHUs
YMEHHUM OpUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON W MOBCEAHEBHON KU3HU;



e pa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOJIEHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernoJaBaHUM XUMUU B OOJbIIEH CTENEeHH OTHAETCsl  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30oBaTEIbHOW OpraHu3alluy, BJIaJCIONIEr0 He
HA0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHMSIMU aKTUBHOT'O IOJIyYEHMsI 3HAaHUN U MPUMEHEHUS UX B pealbHON >KU3HU
JUISL peIICHUs] TPAKTUUECKUX 3ajau.

B cBs3u ¢ 3TUM mnpu U3ydYeHMH TMpeaMeTra «XUMHs» JTOMHHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKUE IENH U 3391, KaK:

amanranus 00yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAIOIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopmupoBaHue y OOYyYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), UMEIOUINX YHHUBEPCAJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BHUJOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHauu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BaXXHOE€ MECTO B I[IO3HAaHWUM XHMMHH, a TaKXKe JJs OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUarIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHWS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JIA TMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOpPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpoOBaHKEe U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUHM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOydarommxcs YOeKIEHHOCTH B T'YMaHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUU, €€ BAXKHOM pONM B pEUIeHUH TJ00albHBIX MpoOiieM
palMoHaIbHOTO MPUPOJIONOIB30BaHUS, TIOTIOHEHUSI SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOUIEHUS K TPUPOJE U CBOEMY 3I0pPOBbIO, a TakKe NPUOOPETEHHs OIbITa
UCIIOJIb30BAHUSL TMOJYYEHHBIX 3HAHWM Ui TPUHSATUS TPAMOTHBIX pEIICHH B
CUTYaLIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.



B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOU obmactu «EctecTBeHHO-HAyUYHBIE
IPEIMETBD).

OO11ee Yncao 4acoB, OTBEAEHHBIX IS U3YUEHUSI XMMUHU, Ha 0a30BOM YPOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 yac B Hefieno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHu4eckux BemecTB. ['omonorusa, wu3zoMepus. XHUMHUYECKas CBsA3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccU(puUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BaKHEUIIUX MPEICTABUTENIEN KIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILIECHUIO OPraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W 3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuu 3amMenieHus] W TOpPEHUsl), HAXOXKJIEHHWE B MPUPOJE, MNOJy4YEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), ITOJIYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIICH
— MPOCTEHIIMIA TpeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYEeCKue Hu
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MpUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIIEKAIKUMHA K
pPa3IMYHBIM KJIACCAM.

[IpyponHble MCTOYHMKH YriaeBOAOPOAOB. [IpupoaHelii ra3 W IONYyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl mepepaboTku HeDTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaTUTUYECKUW), NUpoiau3. [IpomyKTel
nepepadoTk HepTH, UX TPUMEHEHUE B MMPOMBINUICHHOCTH U B ObITy. KameHHBIH
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
O3HAaKOMJIEHME ¢ oOpa3llaMy IUIACTMAcC, KayuyyKOB W PE3UHBI, KOJUJICKIIUU
«Hepts» u  «YTOmB», MOACIUPOBAHWE  MOJIEKYJ  YTIJICBOAOPOJIOB U
rajoreHONPON3BOIHBIX, TPOBEJCHNE NPAKTUYECKON paboThl: MOJyYeHUE STUIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOI'0 BELIECTBA WJIM MPOAYKTA PEAKLHU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

Kucsopoacoaep:kamue opranndecKkue coelMHeHUs

[IpenenbHplE OJHOATOMHBIE CHOUPTBL. METAaHOI W 3TAaHON: CTPOEHUE,
dbu3nyeckue M XUMHUYECKHE CBOMCTBA (peakiud C AaKTUBHBIMU METaJUIaMH,
rajoreHoBOJIOPOJIaMHi, TOPEHUE), NpUMEHEHUE. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU COUPTOB. JIeliCTBHE METAHOJIa K 3TaHOJIa HA OPTaHM3M YEJIOBEKA.

MHoOroaromMHbi€  CHUPTHL. ODTWUJICHIJMKOJNb W  TJUUEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAsi peakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUE Ha
Opra’u3Mm 4esoBeka. [I[pumeHenune rimueprHa U TUIICHTJIMKOIISL.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopManbleru, aneTanbAETUN:  CTPOECHUE,
bu3nUeckne U XUMHUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBIICHUS,
KauE€CTBEHHbBIC PEAKIINH), OJYyYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHAs W
YKCYCHAasi KUCJIOTBI: CTpoeHue, (hU3NYecKrue U XMMUYECKUEe CBOWCTBA (CBOMCTBA,
oO1ue JJis Kjiacca KUCJIOT, peakius dTepuduKainum), moayuyeHrue u NpuMeHeHue.
CreapuHoBasi U OJEUMHOBAsl KUCJIOTHI KaK MPEJICTABUTEM BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a KaK COJIU BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBUE.

CnoxHble 2(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['uaponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [IpumMenenue xxupoB. buonoruueckas
POJIb KUPOB.

VYrneBompl:  cocTtaB, KiacCUUKAIMS ~ yriaeBOJAOB  (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJCUCTBHE C
ruapokcuaom menu(ll), okuciaeHne amMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJICHUE B TMPHUPOJIC, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
nenono3bl. du3nueckue M XUMHYECKHME CBOMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).




OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruios (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeiicTBHEe Kpaxmana C HOJIOM),
IIPOBEICHHUE NMPAKTHYECKOW PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcoeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk am(OTepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak npuUpoOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU HAa OEIIKU.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
HaOJIIOICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypalus OEIKOB MPU
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSST MOJIEKYISIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN —
MOJUMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXXIpeAMETHBIX CBSI3E€U IPU U3YYEHUHU OPTAHUYECKONM XUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, Kiaccu(duKaius, NepruoInIHOCTh, HAOII0eHNUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusuka: MaTepusi, DJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYIIa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €MHUIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusMm, Ouochepa, oOMEH BEIECTB B OPraHU3ME,
dboToCcuHTE3, OHOJIOTMYECKH aKTHMBHBIC BellecTBa (OENKH, YIJIEBOIBI, JKHPHI,
bepMeHTHI).



['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE HCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexXHOJIOTHS: THIIEBbIC MPOIYKTHI, OCHOBBI PAallMOHAJIBLHOTO ITHTAHWA,
MOJOIIIME CPEJICTBA, JICKAPCTBECHHBIC M KOCMETHYCCKHUE MPENapaThl, MaTepUaIbl U3
UCKYCCTBCHHBIX M CHHTCTHUSCKHUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dIeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XUMHUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOJUYECKOTO 3aKOHA U [leproamyeckoid cucTeMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IEepUuoaaM.
3HaYCHUE MEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKassh CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJE€HTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUIMbl KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonstne o nucnepcHbix cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10J1s BeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIUHEHU. Howmenknatypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMyeckas CBA3b HEOPTaHUYECKHUX BEUIECTB,
MPUHAJICKAIIUX K Pa3IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHUYECKHUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEUIECTB,
3aKOH COXPAHEHUS W MIPEBPAILLICHUS SHEPTUH ITPU XUMUYECKUX PEaAKIUAX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cinalble 3iaekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYECKHX 3ieMeHToB [, .
MenpeneeBay, U3ydeHHE MOJEICH KPUCTAUTMYECKUX PEMIETOK, HAOII0IeHNE W
OMMUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3mnyHbiX (PaKTOPOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaqn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIb30BAHUEM IIOHSATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxenne HemetaiuioB B llepuomumueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBONMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJIOB (TajOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpPEeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHECHUN.

Meramisl. [lonoxenune meramnoB B Ilepuogmyeckont cucreMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.

XHWMHUYECKHE CBOMCTBA BAKHEWIIIMX METAJUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W HUX NPEBPAIICHUN:
M3YYEHHE KOJUICKIIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJJIOB, PEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJIeHHEe M OIHCAaHHWE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuéter macchl BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJIOTHYECKOU, SHEPTeTUUECKON W TMUIIECBOM
0e30MacHOCTH, Pa3BUTHM MeAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.



ITpencraBiaenuss 00 OOMmMMX HAay4yHbIX MPUHLUIAX POMBIIIJIEHHOIO
MOJIyYeHUS] BaXKHEHIINX BEIIECTB.

YemoBeK B MHUpPE BELIECTB M MaTE€pPUAIOB: BAXKHEWUIIME CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIHMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XUMHSIT W 30pPOBbE YEJIOBEKA: IMpaBHUJA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MaCHOTO MCIIOJIb30BAaHUS MPENnapaToB ObITOBON XUMUHU
B IIOBCE/IHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM OOwwed u
HEOPraHWYeCKOM XUMHUH B 11 Kiacce oCylIeCTBISIETCS Yepe3 MCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyUYHBbIX TMOHATHH, TaK W MOHATHH, SBISIIOLIMXCA
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SBICHHE.

®duszrka: MaTepusi, SHEPIHs, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPT€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IMHULIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OSKOcHCTeMa, Ouochepa, Makpo- H
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCBL.

TexHonorus: XMMHYECKasi NMPOMBIIIIIEHHOCTb, METAJUTyprus, IPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHILEBAs
POMBIIUIEHHOCTh,  (papMaleBTHUECKasi  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX IpenapaToB, MNPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITIPOI'PAMMBI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUYHOCTHBIM,
METalpeMETHBIM W OpeaMeTHbIM). HaydHo-meToguyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOIHUE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MMPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTarOTCS B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMH, COLIMOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U WJeaJlaMd POCCHMCKOr0 Tpa)kIaHCKOIo OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOINO3HAaHUS, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMUsS»  OTpaxaror
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MNPAKTHUYECKOW JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOpMax M IpaBUaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJHECHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUeOHOU A TENbHOCTH;



2) IAaTPUOTHYECKOI0 BOCITUTAHUSA

[IECHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBAXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUS XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yIbTaT
JUTITEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TIO3HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WHQPOpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEJEHHUE U TMOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWi 0O€30MacHOr0 OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIeq0BaTeNbCKOM
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JeATEeIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOEeCcCuil pa3IudHoOro poja, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBanus, Oyaymieli mpodeccun u peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:



HKOJIOTUYECKHU I1€JIeCO00pPa3HOr0 OTHOILIEHUS K MNPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHMMAHUSL TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOITHON U COLMATILHOM CpEIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
pelIeHrs BONPOCOB PAlMOHAIBHOTO NPUPOOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH U yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeMUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUSI 00 OKPYKAIoIlleM MUpE KakK O €IUHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W Ba)XHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCIEUIHOTO TpyAa M DKOJOTMYECKH KOMGMOPTHOM IKU3HU KaXKJIOro YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIs1 aHAlM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MPOUCXOAIIUX B HEM U3MEHEHUMN, YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AeSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTMU;

UHTEpeca K 0COOCHHOCTAM TpyJAa B paziMyHbIX cepax mpodeccuoHanbHOn
NEATEIIBHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO TMpenMera «XUMHUs» Ha
YPOBHE CpeHEro o01iero 0opa3oBaHus BKIOYALOT:

3HayuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLIeHAYYHbIE TTOHATHS, OTpPaXKArOIINe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOI0IeHNe, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00yUYaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JIEUCTBUSIM.

OBJanenue YHUBEPCAJIbHbIMH y4eOHBbIMH NOo3HABATEJIbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvYecKme JaeicTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCNIATh LENN JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAaThl JCSITEIBHOCTH C ITIOCTABJICHHBIMU LICJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B PpPacCMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHUE XUMHUYECKOU
peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHATh HA3BAHHBIE MOJIEIbHBIC MPEACTABICHUS JJIs1 BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:



BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHX
peaxkuuu;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHMS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OJaTh 32 XOIOM
Ipolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpOBaTH
0000LIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOTO COAEpPKAaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl IHTEpHETa), aHaIuM3upoOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAWMOW ISl BBIMOJHEGHHS YYEOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMabHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCTBE CpeAcTBa NpH paboTe C
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJIS,IHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1CHCTBUAMMU:

3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbI B XOJ€ JUaJIora W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHUS NPEIJI0KEHHOMN 3a/1a4u;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHNUIO CBOMICTB
U3y4aeMbIX BEILECTB, peaau3aluy Y4eOHOro NpoeKTa U (popMyarpoBaTh BHIBObI
10 pe3yibTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X0J1e 00CYKJICHUSI 1 0OMEHA MHEHUSIMH.



OBiaieHHe YHHBEPCAJIbHBIMH PeryJIsTHBHBIMHU AeHCTBUAMM:

CaMOCTOATEIIbHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIIBHYIO
JEeATEIbHOCTD, OIpeneisas €€ LeIu U 3aJadyd, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX UM HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

chOpPMHUPOBAHHOCTh  MPEACTABICHUM O XHMHYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHWUU SBJICHHUM
npupoasl, B (GOPMHUPOBAHWUM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €€
GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIICHUS IPAKTHICCKUX 3a71a9
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3IOPOBBIO W TMPHUPOTHON
cpene;

BIAJCHUE  CHUCTEMOM  XUMHYECKUX  3HAHWHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIONINE TOHATHA (XMMHWYECKHH JJIEMEHT, aToOM, DJJICKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, dJIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpall€HHAs), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIIEPONHBIN CcKeneT, (YyHKIHOHANbHAS TPYIIa,
pajviKaj, U30MepHs, U30MEPHI, TOMOJIOTUUECKHUI Psifl, TOMOJIOTH, YTJIEBOJOPOJIbI,
KHUCIIOPOJT U A30TCOJAEpXKAIINE COCAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYCCKUH SI3BIK XWMHW, MHPOBO33PCHYECCKUE 3HAHUS,
JeKaIlue B OCHOBE IOHUMAHUSA TPUYMHHOCTH W CHUCTEMHOCTH XHWMHYECKHX
SIBJICHHH, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUN BAXKHEHIIIMX OPraHWYCCKUX BEIIECTB B OBITY H
MPAKTUYCCKOHN JACATCIBHOCTH YEIIOBEKa,;

c(OpPMHPOBAHHOCTh YMCHHU BBISBIISATH XapaKTCPHBIC IMPU3HAKU TIOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONIUE TIOHSITHS MU
OTMCAHHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTMHCHHUIM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYIH) CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyaT OpraHMYECKWX BEHIECTB W YPaBHEHUW XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJIEIIM MOJIEKYJl OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA WX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;



c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynme coeluHeHu (yrIeBOJOpPOMbI, KHUCIOPOJ U a30TCOAEpIKallne
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHMSI), JlaBaTh UM Ha3BaHUS IIO
cucrematnyeckoit HoMmeHknatype (IUPAC), a taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHMS OTACJBHBIX OPraHWYECKUX BEIIECTB (ATUJIEH, MPOMUJICH, alleTHUJICH,
ATWICHTJINKOb, TJHIEPUH, (eHon, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHCIIOTa, YKCYCHasl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

chOpPMHPOBAHHOCTh YMEHHS OIPEACNATh BHUABl XUMHUYECKOM CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCChl BEIIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, alleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHIJIUKOJIb,
TIUIEpUH, (EHON, aleTalbACeTul, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, [eJUII0JI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB UJIU MIPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUs, UCIOJIb3yeMbIX B XHUMHH TPU MW3yUYCHUH BEIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOAeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCITOJIP30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS JUIS TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUiX, CBS3aHHBIX C BEMIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBWiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHECHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHUI TUIAHUPOBAaTh U BBINOJHATH XHUMHYECKHM
HKCIIEPUMEHT (IIPEeBPAILEHUS OPraHUYECKUX BEILECTB MPU HArPEBAHUHU, MTOTYUYEHUE
STWJIEHA M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHbIE PEAKIUU OPraHUuYECKUX
BEILECTB, JeHaTypalusi OCJKOB MPU HArpeBaHUU, I[BETHHIE pPEAKIMU OEIKOB) B



COOTBETCTBUM C TMpaBWIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu ¢
BEIIECTBAMH U JIA0OpaTOPHBIM O00OpPYAOBAHHMEM, MPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucu YpaBHEHHUU COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATH XHMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMaluu, IHTepHET U ApyTux);

cOPMHPOBAHHOCTh ~ YMEHHUH  cOONIONATh  TpaBUia  OKOJIOTMYECKH
1eJIecCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B IEJAX
COXpAHEHHsI CBOETO 3JI0OPOBBSI M OKpPY)KAIOLIEH MPUPOTHON CpeAbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BellecTB, oHMMas cMbica nokazarens 1K, mosicHaTh Ha mpumepax crocoObl
YMEHBILIEHUS M TMPEAOTBpAIlEHUs] HMX BPEIHOTO BO3JEUCTBUS Ha OpraHU3M
YeII0BeKa,;

JUIE 00yYaroUIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHUM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloONIUe MOHATHSA (XMMHUYECKHUH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUTNUECKas, BOJIOPOJIHAS ), KpUCTAJTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU IUCCONUAM, nepuoaudeckuid 3akoH [[. M. Menpneneesa,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHMSA, JIEKAIIME B OCHOBE IMOHUMAHWS IMPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,



COCTaBe, MOJIYYEHUH U 0€30M1aCHOM MCIOJIb30BAHUM BAXKHEUIIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpPHU
ONMHMCAHUH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XMMUYECKUX  PpEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSAX PA3JIMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOJAHAS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VMOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOJAHBIX paCTBOpPaxX HEOPTaHUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICII IEPUOIUYECKOr0 3aKoHa [l
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproandeckoil cHUCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ysA MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEIUHEHUU
1o nepuoaam u rpynnam Ilepruonndeckoit cuctemMbl XUMUYECKHUX 3i1eMeHTOB []. .
Menneneena;

cOPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXKAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
abdexTy peakiy, U3MEHEHUIO CTEMEeHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
pEeaklNH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHLA;

cOpPMHPOBAHHOCT, YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKIAIOLIUE
KAUECTBEHHBII COCTAB pPAa3JIMYHbIX HEOPraHWMYECKUX BEIIECTB, PACIO3HABATH



OTBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMHM PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TMOCPEICTBOM COCTaBICHUS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTb XHWMHUYECKHE IPOLECCHI,
JeXallle B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHUI MNPOBOJUTH BBIUUCICHHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XMMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3 (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/Iol U JTa0OpaTOPHBIM O0OpYJAOBaHUMEM, a TaKXe IpaBWiia OOpallIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIbITOB;

C(OPMUPOBAHHOCTh YMEHHUH IJAHUPOBaTh M BBINOJHATH XHUMUYECKUH
DKCIIEPUMEHT (pa3j0KEHUEe IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIW3aTopa,
ONpPENENICHUE CpEApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaklivu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHM C MpaBUIaMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYyAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIHUil U (HOpMYIUPOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

chOPMHPOBAHHOCTh ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
[eJIeCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMMACHOCTb BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIICHUS H
MPeI0TBPAIICHUS UX BPETHOTO BO3JICHCTBUS Ha OpPTraHU3M YeJIOBEKa;



JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUIS CIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Ne n/m Kontpoabnbsie IlpakTuueckue
NMPOrpaMmblI o0pa3oBaTejibHbIE PeCypPChl
porp Beero padoThbI padoTbI P Pecyp
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHHYeCKOH XUMHHU
[IpenMeTt opraHu4YeCKON XMMHUU. https://academy-

11 Teopust cTpoeHUST OPraHUYECKUX 3 content.apkpro.ru/lesson/a9f3d191-

coenuHenuit A. M. byrnepoa Sele-4e24-ac02-efb16fa49f6a
Htoro no paznemny 3
Pasznea 2. YrieBoaopoabl

[IpenensHBIC YTIEBOIOPOIB — https://academy-

2.1 2 content.apkpro.ru/lesson/258ddc06-
ATKAHDL ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yriieBOAOPOIBL: https://academy-

2.2 ' 6 1 content.apkpro.ru/lesson/4038171e-
AJIKCHEI, TKA/IHCHEL, ATKMHEL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTudecKkue yriieBoa0pOIbl 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

24 HpuposHeIe HeTouHuKH 3 1 https://lesson.edu.ru/04/10
YIJIIEBOIOPOIOB U UX MepepaboTka

Hroro no pazneny 13
Pasnen 3. Kuciopoacoaep:xkaniue oprannyeckue coeinHeHust
https://academy-
3.1 Crnuprtel. @eHon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
Anpaeruanl. KapOOHOBBIE KUCTOTHI https://academy-
3.2 C : ’ 7 1 content.apkpro.ru/lesson/8664b319-
TIOKHBIC SQHpEI 0ba3-4945-h076-ch7ae5858090
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

https://academy-
3.3 VYrineBosl 3 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro mo pazueny 13

Pa3znea 4. A3oTcoaeprkaiye OpraHudecKkue coe{uHeHust
https://academy-

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Hroro mo pazueny 3

Paspnen S. BeicokoMoOJIeKYIsIpHBIE COCAUHEHHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 2



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoJsnuecTBO 4acoB JIeKTPOHHBbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/ KoHTpoJibHBI IIpakTuyecku
NPOrpamMmbl Bcero p ¢ p cerne o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsl

Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM

Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://lesson.edu.ru/04/10
anemeHToB . 1. Menaeneera

Crtpoenue BeniectBa. MHOrooopasue

1.2 4 https://lesson.edu.ru/04/10
BEIICCTB
1.3 XUMHUYECKUE PEAKIINU 6 1 1 https://lesson.edu.ru/04/10
Hroro mo pazueny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertaibl 6 1 https://lesson.edu.ru/04/10
2.2 Hewmeranisl 9 1 1 https://lesson.edu.ru/04/10
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5 https://lesson.edu.ru/04/10
BEIICCTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3znen 3. Xumus u :Ku3Hb
3.1 . XUMHS ¥ KU3Hb 4 https://lesson.edu.ru/04/10
Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJsnyecTBO 4acoB
Ne Tema vDOKa K 0 Hara JIeKTPOHHBbIE HU(POBHIE
n/n P Bcero OHTPOJIBHDIC PAKTHUCCKHE |\ 3vyennst  00GpasoBaTebHbIE PeCypChI
padoTbI padoThbI
[IpenMeTr opraHuyYecKoil XMMUH, https://academy-

1 €€ BOBHMKHOBEHHUE, PA3BUTHE U 1 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE Sele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OPraHUuYECKUX https://academy-

2 coenuHenuit A. M. bytneposa, 1 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE MMOJIOKEHHUS ab0e-4c59-9dcf-20517ae4b52e
[Ipencrasnenue o

acc a opranuyec

3 : P 1 content.apkpro.ru/lesson/726ee099-
(cucTematiiccKas) n el1a9-410f-b8be-b4ch589aead1
TPUBHAJIbHBIC HA3BAHUS
OpTraHN4YC€CKUX BCIICCTB
AJKaHBI: COCTaB U CTPOCHUE https://academy-

4 ’ . ’ 1 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCIUH Pt ec23-473c-h3d7-ed82fcaddd02
MeraH u 3TaH — MPOCTEHIINE https://academy-

5 1 content.apkpro.ru/lesson/258ddc06-
MPEACTABHTCIH ATTKAOB ec23-473c-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHHUE https://academy-

6 . ’ 1 content.apkpro.ru/lesson/4038171e-
ceoMcTBa 4158-4bd1-ae98-18dc1cfh9399
DTUJICH U IPOITUIICH —

7 IIPOCTENIINE MTPEACTABUTENH 1 https://lesson.edu.ru/04/10
AIKEHOB
[IpaxkTuueckas padora Ne 1. https://academy-

8 «lTonyuenue >TuIEHA U 1 1 content.apkpro.ru/lesson/53cd2379-

HM3YYEHUE €r0 CBOMCTBY

2a45-43b1-9f67-7ebcdaf03cel



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. Ilonydenue

9 CHHTETHYECKOrO KayuyKa i https://lesson.edu.ru/04/10
PE3UHBI
AJIKHHBI: COCTaB U 0OCOOEHHOCTHU

10 ZTLII) ::;f; F_OlegngPIe;iiﬁlgl AR https://lesson.edu.ru/04/10
MNpeaACTaBUTCIIb AJIKHWHOB
Boruncnenus o ypaBHEHHUIO https://academy-

11 . content.apkpro.ru/lesson/7dada027-
XMMITHECKOU peakitiut 8448-418f-b416-fbaledd4ab6d
ApeHbl: O€H30I1 ¥ TOJIYOIL. https://academy-

12 T content.apkpro.ru/lesson/d86d7d00-

OKCHAHOCTD apeHoB d5b4-491d-aded-c3ddal19feef4

I'enernueckas cBsA3b

13 i;i?;ﬂi%ﬁ;;ix K pasITHIHbBIM https://lesson.edu.ru/04/10
KJ1accam
[TpupoaHbIE HCTOUHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN a3

14 U TONyTHBIE HE(PTSAHBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOYKTHI €€
nepepadoTKu
[TpupoaHbIE HCTOUHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN a3

15 U TIONyTHBIE He(TAHBIE Ta3bI, https://lesson.edu.ru/04/10
He(Th U MPOITYKTHI €€
nepepadoTKu

16 g;;;ﬂ;ﬂigﬁssggggor;m https://lesson.edu.ru/04/10
[IpenenbHble OTHOATOMHBIE https://academy-

17 CIHUPTHI: METAHOJI M 3TAHOJL. content.apkpro.ru/lesson/5439c18b-

Bonopoanas cBs3b

7440-4b6f-bf84-c04fad 71694f



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

MHuoroaroMHEIE CIIMPTHI:

https://academy-

18 content.apkpro.ru/lesson/461aa9c8-
DTHIICHIIHKOIb 1 TIULICPHH cOef-4827-a8e5-d12a0bedc826
DEeHO: CTPOEHUE MOJIEKYJIbI, https://academy-

19 ¢du3nvecKkrue 1 XUMHYECKHE content.apkpro.ru/lesson/649883hb8-
CBOWMCTBA, IPHUMEHECHHE 7c5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopMaIbIACTUI U hitps://academy-

20 ) X content.apkpro.ru/lesson/8664b319-
AHCTATIBACTIL. ALCTOH 0ba3-4945-h076-ch7ae5858b90
OIHOOCHOBHBIE TIPEIETBLHBIE https://academy-

21 KapOOHOBBIC KHCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHASA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTudeckas padora No 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOMU content.apkpro.ru/lesson/9834d408-
KHCJIOTBI» 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTHI, KaK IIPEJCTaBUTENN https://lesson.edu.ru/04/10
BBICIIIUX Kap6OHOBI)IX KHUCJIOT
Mpr1a kak cOJIM BBICIIHX

24 KapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIIee ICUCTBUE
CrnoxHbie 3(UpPHI KaK
npomBoz[Hli)e Eap60HOBmx https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
KHCIIOT. 1 HAPOJIH3 CIOKHBIX a0d4-4945-a0eb-1e59cd5f4d9f
7¢hupoB
XKupbl: ruapon3, IpUMEHEHHE https://academy-

26 6 ’ ’ ’ content.apkpro.ru/lesson/71ac43f2-

HoNoTHHCCkad poIb KUpoB a0d4-4945-a0eb-1e59cd5f4d9f
Y :
KJ:;ICG(?I/?;II/’IIK: OP(I:;I[aBB’a)KHefIMHe https://academy-

27 1 ’ content.apkpro.ru/lesson/709ce43a-
TPECTABUTEIIH. TITIOKO34, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa

28 Kpaxmai u meymiroo3a Kak https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
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https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10

IIPUPOJHBIE ITOJTUMEPBI

KonTtponbHas padora o
pazneny

29 1 https://lesson.edu.ru/04/10
«Kucnopoaconepxaune
OpPTraHUYECKUE COCTMHEHUS

https://academy-
30 AMUHBL; METUJIAMUAH U aHWINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI KaK
aMmdoTepHbIe OPraHUYECKUE hitps:/academy-

31 6 1 content.apkpro.ru/lesson/c2f2f3d7-
COCTMHCHHA, X DHOJIOTHHYCCKOe 43d1-4873-ace0-78eca6009628
3gaueHue. [lenrumsl
benku kak npupoiHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 content.apkpro.ru/lesson/c2f2f3d7-
COCIMHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE ITOHATUSA XUMUHU

33 BBICOKOMOJICKYJISIPHBIX 1 https://lesson.edu.ru/04/10
COeTUHEHUU
OCHOBHI)IG METOAbI CUHTEC3a

34 BHCOKOMOHF KYIAPHBIX 1 https://lesson.edu.ru/04/10
coenqmuennii. IlnacTMmaccer,

Kay4yKH, BOJIOKHA
OBILIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME



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

Ne
n/n

Tema ypoka

XUMHUYECKUHN 3J1€MEHT. ATOM.
DneKTpoHHasi KOH(UTYpaLUsi aTOMOB

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3yYCHUS

JJIeKTPOHHbIE

uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

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

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHYECKUX d1emeHToB 1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOECHMS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHNYCCKHUX 3JICMCHTOB U UX
COEAMHEHUI! 110 rPyIIaM U MePHOAAM.
3HaYeHHE IEPUOJUYECKOr0 3aKOHA U
CUCTEMBI XUMHUYECKUX 21eMeHTOB J[. 1.
MeHeneeBa B pa3BUTUU HAYKH

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

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

CrtpoeHue BeliecTBa. XuMHUUYECKasi CBS3b,
e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS
KOBAJICHTHOM CBs13U. Bonoponnas cBs3b

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

BaneHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS

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

Iloustue o AUCIICPCHBIX CUCTEMAX.
VIcTUHHBIC U KOJUTOMIHBIC PACTBOPHI.
MaccoBas 107151 BEIIeCTBa B pacTBOpE

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

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
I'eneTnyeckas CBsI3b HEOPTraHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

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



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

Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHWYeCKOM U OpraHn4YeCcKOn
XUMUU. 3aKOH COXPAHEHUSI MACChI
BELIECTB; 3aKOH COXPaHEHUS U
MPEBPAIICHUS YIHEPTUU TPU XUMHUUECKUX
peakuusax

CkopocTts peaknuu. O6paTumbie
peakuuu. XMMHUYECKOE PABHOBECHE

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

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

10

[IpaxTnueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

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

11

DNeKTpoIUTHYECKAs JUCCOIHAIIHS.
[MTousiTrie 0 BogopoaHOM mokasatese (pH)
pactBopa. Peakuyuu nonHoro oomeHa.
['unponu3 opraHMyuecKux u
HEOPTaHMYECKUX BEIIECCTB

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

12

13

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 3nekTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponsHas pabota no pasaeny
«TeopeTndeckre OCHOBBI XUMHI

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

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

14

Mertannsl, UX IOJIOKSHHUE B
[lepuonnueckoi cucTteMe XMUMHUYECKHUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1He
(u3nyeckre CBOMCTBa METANIOB

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

15

16

17

CmutaBsl METaLIOB. DIIEKTPOXUMUYECKHUN
P HANPSDKEHUKA METAJIOB

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, KaJui, KaJbIlui,
MarHui, aIIOMUHUN) U UX COCTMHEHUN
XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

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

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

https://lesson.edu.ru/04/10
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18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJe3a 1
HUX COEIUHEHNN

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Mertamisny"

HewMeramel, BX MOJ0XKEHNE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

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

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

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

21

®uU3nYECKUE CBOMCTBA HEMETAILJIIOB.
AoTponus HeMETaJUIOB (Ha PUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)

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

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI
U UX COEOUHEHUN

XUMUYEeCKue CBOKCTBA a30Ta, pocdopa u
HUX COEINHEHNN

XHMMHUUYECKHE CBOMCTBA yIiIepoa,
KPEMHHMS U UX COCMHEHUIN

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

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

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

25

26

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB U
UX COCIMHEHUU

O0001IeHrEe U CUCTEMATH3AIMs 3SHAHUH
I10 TCMC ((HeMeTaJ'IJ'II)I». BI)I‘-II/ICJ'ICHI/IH 110
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/ILIGCKI/Ie pvaéTBI

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

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

27

[IpakTuueckas padora Ne 3. «Pemenue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TeMe
"Hemeramnsl"»

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

28

KonTponbHas paboTa mo Temam
«Metamne» u «Hemertamis)

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

29

Heopranuueckue u oprannyeckue
kucnotel. Heoprannueckue n
OpraHUYEeCKHEe OCHOBAHUS

https://lesson.edu.ru/04/10
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AMpoTepHbIC HEOPraHUYECKHE U
OpPraHMYECKHE COCTUHEHHUS.

30 1 https://lesson.edu.ru/04/10
I'eneTnyeckas CBSI3b HEOPraHUYECKHUX U
OpPTraHUYeCKUX BEIICCTB
Poine xumum B oOecrieueHHH
31 iﬁﬁggg;?;%?aﬁiz FTEI:/IT’P;ZZILOTP;E 1 https://lesson.edu.ru/04/10
MEIUITTHBI
[IpencraBienust 06 0OIIKMX HAYUYHBIX
32 MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTYYCHHUS 1 https://lesson.edu.ru/04/10
BOKHEHIIINX BEIICCTB
33 YesoBek B MUpE BEIIECTB U MAaTEPHAJIOB 1 https://lesson.edu.ru/04/10
34 XuMUS ¥ 3J0POBbE YEIOBEKA 1 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus / 'abpuensa O.C., OctpoymoB WN.I'., Ciankos C.A., AKITMOHEpHOE
obmectBo «M3marenscTBo «lIpocBerienne»

Xumws, 11 knace/ T'abpuensa O.C., Octpoymon WN.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemenner»,2021r.

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

Xumusi(06a30BbIi ypoBeHb).Peanuzainms oOpa3oBaHus: METOAMUECKOE TTocoOue
s yaurtens / Kasepuna A. A., Iluuyruna I'.B.; nox pea.l”. B. [Tuayrunoii. M. :
OI'BHY «MuctutyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.:ui.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

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

PACCMOTPEHO COI'JTACOBAHO
MO yuuTenen ecTeCTBEHHOHAY4YHOTO U Hupexrop MBOY COIL Ne23
T'YMAHUTAPHOT'O LIUKJIOB nM.A.A.MamoHOBa

Asepuna ['.B. [IImapaesa C.H.

ITporoxon Nel ot «30» 08 2023 r. ITporoxon Nel ot «30» 08 2023 r.


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