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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMHM Ha ypOBHE cpelnHero ooOiiero oOpa3oBaHMs pa3padoTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Oenepauun», TpeOOBaHUNH K pe3yJbTaTaM OCBOEHHS (eaepalibHOM 00pa3oBaTebHON
nporpammsl cpeanero oouiero oopazoanus (OOIT COO), npencrapieHHbIX B DefepanbHOM
rocygaapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konnenmuu npenoaaBaHus
y4eOHOro npeaMera « XuMHs» B 00pa3zoBaTelibHbIX opraHusaiusax Poccuiickoit denepanuu,
peanu3yloumMx OCHOBHBbIE 00pa3oBaTeNbHbIE MPOTPAMMbI, KW OCHOBHBIX IOJOKEHUN
«Ctparerun pa3sutusi Bocnutanus B Poccuiickoii @enepaumn Ha nepuon a0 2025 roma»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe NpOrpaMmbl MO XHMHH, K OMNPEIEICHHUI0 OO0IIei

CTpaTeruu OOy4YeHHUs, BOCIUTAHMUS W Pa3BUTHUs OOYYArOUIMXCS CpPEeACTBaAaMH YyueOHOTO
npenMera «Xumus» ansa 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIM KOHLIETITYyaJbHBIC
nosoxeHuss ®I'OC COO o B3amMOOOYCIOBICHHOCTH TIEJICH, COJIEpIKaHUS, PE3yJIbTAaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHe, IMOJy4aeMO€ BBIMYCKHMKAaMU 0011e00pa3oBaTebHON
OpraHM3aliM, SBJISIETCS HEOThEMJIEMOW YacThio uX 00pazoBaHHOCTU. OHO CIIy>XHUT
3aBepUIAIOIINM 3TAIOM peai3alli Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYUIMX LEJIOCTHON CHUCTEME XMMHUYECKOTO 00pa3oBaHUS. OTHU ILIEHHOCTH
KacaroTCs MO3HAHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U O0ILEH KYJIbTYpPbl
YeJIOBEeKa, a TaKXKe DKOJOTUYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
npuponHoil cpene. Peammsyercs xumuueckoe o00pa3oBaHuE OOYy4arOUIMXCAd Ha YPOBHE
cpenHero o0miero oopa3oBaHus CpPeICTBaMU y4yeOHOIO MpeaMera «XUMHUS», COAepKaHue U
MOCTPOEHUE KOTOPOTO OIpEAENICHbl B MPOrpaMMe MO XUMHUHU C YUYETOM CreUU(PUKU HAyKu
XUMUH, €€ 3HAUCHHUS B TO3HAHUU MPUPOJBI U B MaTepUATbHON KU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOUIUX 1EJeH U MPUHIIUIIOB, XapaKTEPUIYIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpennero obmiero oopa3zoBanus B Poccuiickoit deneparun.

XUMHSA KaK 3JIEMEHT CUCTEMBI ECTECTBEHHBIX HAYK UTPaeT 0COOYIO POJIb B COBPEMEHHOM
UBUJIM3ALIMH, B CO3JaHUM HOBOM 0a3bl MaTepuaabHON KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
dbopMHpOBaHHE pAlMOHATBHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHUE IEIOCTHOTO
npencTaBieHuss 00 OKPY’KaloIeM MHUpE KaK O €IUHCTBE MPHUPOABI U UeJOBEKa, KOTOPOe
dbopMupyeTcsi B XUMUHU Ha OCHOBE MIOHMMAaHHSI BEILIECTBEHHOTO COCTAaBa OKPYKAIOIIETO MUPA,
OCO3HAHMUSl B3aMMOCBSI3U MEXAY CTPOECHHUEM BEILECTB, UX CBOWCTBAMM M BO3MOYKHBIMHU
00JIaCTIMU TPUMEHEHUS.

TecHo B3auUMOACHCTBYSI C JPYrMMU €CTECTBEHHBIMM HayKaMH, XHUMHUS CTaja
HEOTHEMJIEMON YaCThbI0O MUPOBOM KYJBTYpPbI, HEOOXOANMBIM YCIOBHUEM YCIICIIHOTO Tpyda U
KU3HU KaXXJI0T0 wieHa obmecTBa. CoBpeMeHHasi XUMHs KaK HayKa cO3UJIaTeNIbHas, KaKk HayKa
BBICOKMX TEXHOJIOTUI HAaMpaBJlieHa Ha PeIllIeHHE TTI00aTbHBIX TPOOJIEM YyCTOMYUBOTO PA3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUIIEBOM, SKOJOTHMYECKOM O0e30MacHOCTH U
OXpaHbl 310POBbSI.

B cooTBeTcTBUMM C OOIIMMU IENSAMHU M MPUHIUIAMHU CPEAHEro 00IIero oOpa3oBaHHs
coaepxkanne mnpeamera «Xumusi» (10-11 kmaccel, ©0a30BbIi  ypOBEHb H3YUYCHHS)



OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO IOATOTOBKY OOYyYarOLIUXCs,
HEOOXOUMYIO UM IS BBIPAOOTKH MUPOBO33PEHUECKIX OPUEHTHUPOB, YCIICITHOTO BKIIOUSHHUS
B KU3Hb COLIMYMa, IPOAODKEHHsS OOpa30BaHMSA B Pa3IMYHBIX OO0JACTAX, HE CBS3aHHBIX
HEINOCPEICTBEHHO C XUMUEM.

CocTaBisOIUMHE TIpeAMeTa «XUMUS» SBISIOTCS 0a30Bble Kypchbl — «Opranuueckas
xumus»y 1 «OOmass ¥ HeopraHMYecKass XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJEpIKaHHS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMAa 3HAHUM MO HEOPTaHMYECKON XUMUH (C
BKJIFOYEHHUEM 3HAHUW W3 OOIIEH XMMHH) U OpraHuyeckor xumuu. GopMupoBaHUE JaHHOUN
CUCTEMBI 3HAHUI NIPU U3YUYEHUH NIPEAMETa 00ECIIEUNBAET BO3MOKHOCTh PACCMOTPEHMSI BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUN XUMHUHU.

Crtpyktypa conepkaHuss KypcoB — «Opranumueckas xumus» u «OOmas u
HEOpPraHWYecKass XUMHUs» CPOPMHUPOBAaHA B MPOrpamMMe 10 XMMHUU Ha OCHOBE CHUCTEMHOIO
HOJX0Ja K M3YyYEHUI0 YU4eOHOro martepuana U oOyCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM
Pa3BUTHEM 3HAHUM HA ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. TaK, B Kypce OPraHMYECKON
XUMHH BEIIECTBA pPACCMATpUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPHUHM CTPOCHHMS
OPraHWYECKUX COECIMHEHUN, a TAaKKE€ HAa YPOBHE CTEPEOXMMHUYECKHUX H DJIEKTPOHHBIX
NpeICTaBICHUN O cTpoeHuu BemecTB. CBeleHus: 00 U3yyaeMbIX B Kypce BEIECTBAX JAI0TCA
B Pa3BUTUU — OT YIJVIEBOJOPOJIOB J0 CJIOKHBIX OMOJIOTMYECKU aKTUBHBIX COEJMHEHUN. B Kypce
OpPraHUYEeCKOI XMMHUU MOJy4YatoT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsl IEPBOHAYAIBHBIE MPEACTABICHUS O XUMUYECKON CBS3H, KIAaCCU(PHUKAITMOHHBIX
IPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOWMCTB BELIECTB OT HX CTPOEHUSA, O XUMHUYECKOH
peakuum.

ITon HOBBIM yIJIOM 3peHMsI B MpeaMeETe «XUMUs» 0a30BOr0 YpOBHS PACCMATPUBAETCS
M3YYCHHBII HA YpOBHE OCHOBHOIO OOIIEro 0O0pa30BaHHA TEOPETHUYECKUNW MaTepual U
(bakToIOrMYeCcKre CBEICHUS O BEIIECTBAX M XMMHUECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOmiass ¥ HeopraHuyeckas XuMUsS» OOydarolUMCS MPEIOCTABIAECTCS BO3MOXHOCTD
OCO3HATh 3HAYEHHE NEPUOAMUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTHYECKUX
MO3UIMI, TIyOXXe TMOHATh HCTOPHUYECKOE H3MEHEHHEe (YHKIMI 3TOro0 3aKOoHa — OT
o0oO0maromiei 10 0ObACHAIOMEH U IPOTHOZUPYIOLIEH.

Ennnas cucrema 3HaHWN O BAXKHEUIINX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHUHU, a TaKKE€ O XUMHYECKHX PEaKUUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX
IpoTeKaHus JonoiHsercsa B Kypcax 10 n 11 ximaccoB anemeHnTamMu cofepKaHus, UMEIOLIUMU
KyJbTYPOJOTHUYECKH U MPUKIAAHON XapakTep. DTH 3HAHHUA CHOCOOCTBYIOT MOHHMAHUIO
B3aMMOCBSI3M XMMHMM C JPYTMMM HayKaMH, PACKPBIBAIOT €€ POJIb B II03HABATEIBHOU W
IPAKTUYECKOHN EATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUSI K IPOLIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U IPAKTUUECKUX MTPUIIOKEHUN XUMUH, IOMOTat0T BBITY CKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U INYHOCTHO 3HAUMMBbIX IPOOIEMaX, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATh HHPOPMAIUIO U IPUMEHATD €€ JJIs OMOJTHEHUS 3HAHUM, PEIICHUS
MHTEJJIEKTY AJIBHBIX M OKCIIEPUMEHTAJIbHBIX NCCIIEIOBATENbCKUX 3a1a4. B nienom conep:xxanue
yueOHOro npeameTa « XMMHsD) TaHHOTO YPOBHS U3YUEHHsI OPUEHTUPOBAHO Ha (POPMUPOBAHUE
y 00yuarommxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMAaHUs (PUIOCOPCKUX UIEH, TaKUX
KaK: MaTepualbHOE €IMHCTBO HEOPraHUYECKOTO0 W OPraHMYECKOTr0 MHpa, 00YCIOBIEHHOCTD



CBOWMCTB BEIIECTB MX COCTABOM U CTPOCHHEM, MMO3HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM
OKCIIEPUMEHTA W PEIICHHUS MPOTHBOPEUMNA MEXKTY HOBBIMU (haKTaMH M TEOPETHUECCKUMU
NPEANnoChUIKaMU, OCO3HAHUE POJIM XMMHH B PEIICHUU SKOJOTUYECKHUX MPOOJIEM, a TaKkKe
npo0seM cOepexeHUs] YPHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3[JaHUsl HOBBIX TEXHOJOTUU U
MAaTEPHUAIIOB.

B mnane pemieHus 3aad BOCIMTAHUWSA, PA3BUTHS W COIUATIM3AIAUA OOYYaIONIUXCS
OPUHATHIE MPOTPAMMOMN MO XMUMHUU IMOAXOJbl K ONPENEICHUIO COJIEPKAHUS U MOCTPOCHUS
npeaMeTra MpeaycMaTpuBaloT (OPMHUpPOBAHHME YHUBEPCAIbHBIX Y4YE€OHBIX JCHCTBUH,
uMeroImux 0a30Boe 3HAYEHHME ISl PA3JIMYHBIX BUJOB JESITEIBHOCTU: PEIICHUS MpoOJeM,
MOMCKA, aHaM3a W 00pabOTKM WH(POpPMANUUA, HEOOXOAUMBIX IJisi MPUOOPETEHUS OIbITa
MPAKTAUYECKOM M MCCIICIOBATEIbCKOM JIESITEIbHOCTH, 3aHUMAIOIIEM Ba)XXHOE MECTO B
NO3HAHUU XUMUHU.

B npakTtuke npenogaBaHusi XUMHUH KaK Ha yPOBHE OCHOBHOT'O 00111€eT0 00pa30BaHMs, TaK
M Ha YpOBHE CpemHero oOImero oOpa3oBaHUs, MPH OMNPEIACICHUN COACPKATEIHHON
XapaKTepUCTUKU LIeJied M3yUeHHs] MpeJAMETa HalpaBJICHHEM MEPBOCTEIEHHOW 3HAYMMOCTHU
TPaAUIIMOHHO TpU3HAETCA (OPMHUPOBAHWE OCHOB XUMHUYECKOW HAyKH Kak o00yactu
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, NPAKTUYECKON AEATEIbHOCTH YEJOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOIMYECKOM TOYKH 3pEHUS TaKOW NOAXOJ K
OMpEICNICHUIO 1IeJIeH U3yUEeHUS TPEAMETA SBIISIETCS BIOJHE ONPAB/IaHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS TJIABHBIMU IEJISIMU M3YUYEHHS mpeameTa « XUMUs» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBistOTCS:

e (opMupoBaHUE CHUCTEMBI XUMWYECKHX 3HAHUA KaK BaKHEUIEH COCTABIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEIKAT KIFOUEBBIE MTOHSATHUS,
(dbyHaaMeHTalIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHHUE $3bIKa HAYKH, YCBOCHUE U
NOHUMAaHUE CYIIHOCTH JOCTYIHBIX OO0OOHIEHMII MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHue 1 pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX TIO3HAHUS BEIIECTB U
XUMUYECKUX PEaAKIINil, HEOOXOAUMBIX JJIsi IPUOOPETEHUS] YMEHUI OPUEHTUPOBATHCS B
MUpPE BEIIECTB U XUMUYECKUX SIBJICHUIN, UMEIOIINX MECTO B PUPOAE, B MPAKTUYECKOM
Y TIOBCEJIHEBHOM KU3HH;

e pa3BUTHE yMEHUW H CIOCOOOB JMESITEIHHOCTH, CBS3aHHBIX C HAOJIOJCHUEM W
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COOIIOJCHUEM TPaBMWI OE€30MacHOTO
oOpalieHus ¢ BelleCTBaMu.

Hapsny c atum, coaepkaTenbHas XxapakTepUCTHKA LEJEH U 3a]1a4 U3yUEHUs [IPEIMETA B
porpaMme IO XHUMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUM C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpeHETo ob1ero oopasopanus. CeroHs B MpernogaBaHuN XUMUHU
B OoJiblliel CTEMEHW OTHAETCS TMPEANOYTeHHUE MPAKTUYECKOW KOMIIOHEHTE COJCpKAHUS
oOy4eHHs], OpPUEHTUPOBAHHOW HA TMOJTOTOBKY BBITYCKHHUKA 0O0II€00pa3oBaTenbHON
OpraHu3alliy, BJaJCIOIIero He HA0OPOM 3HAHUH, a QYHKIIMOHAIBLHOM IPAMOTHOCTBIO, TO €CTh
croco0aMy ¥ yMEHUSIMHA aKTUBHOTO TTOJTYYSHUS 3HAHUN ¥ IPUMEHEHHUS UX B PEATbHOMN KU3HU
JUISL peIIeHUS] TPAKTUYECKUX 3a/1a4.



B cBs3u ¢ 3THM mpu W3ydeHMH TpeaMeTra «XUMUS» JOMUHHUPYIOIIEEe 3HAYCHUE
NpUOOPETAIOT TaKue 1eNM U 331a4H, KakK:

ajanrtanys OOydJalwIuXcss K YCIOBUAM JUHAMHYHO Pa3BHBAIOIIETOCS MHPA,
dbopMHpOBaHHE WHTEIUICKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSITEJIbHOMY NPHHITHIO TPAMOTHBIX pENIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

dbopMupoBaHne y OOYYAIOIIUXCS KIIOYEBBIX HABBIKOB (KJTFOUEBBIX KOMIIETCHIIUN),
UMEIONINX YHHUBEpPCATbHOE 3HAYCHHE I PA3IMYHBIX BHUIOB JESATEIBHOCTH: PEIICHUS
npoOJieM, TTOMCKa, aHalii3a U 00paboTku MHGOPMAIIUU, HEOOXOIUMBIX NJI1 MPUOOPETCHUS
OTbITa JAESATENbHOCTH, KOTOpas 3aHUMAeT BA)KHOE MECTO B MO3HAHWU XUMHH, a Takxke IJis
OLIGHKH C TO3UIMI 3KOJOTUYECKOM O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMHYECKHX TPOIIECCOB HA OPTaHU3M UYEeJIOBEKa U MPUPOIHYIO CPELyY;

pa3BUTHE TO3HABATEIBHBIX  HMHTEPECOB, HWHTEIUICKTyaJbHBIX W  TBOPYECKUX
CHOCOOHOCTEH 00yUaroIUXCs: CHOCOOHOCTH CAaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS 110
XUMHH B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIb30BaTh COBPEMEHHBIC
uH(POPMALMOHHBIE TEXHOJIOTUM JJI1 MOWCKAa M aHajiu3a Y4eOHONW M Hay4YHO-TIOMYJIIPHOU
MHPOPMAIUU XUMUYIECKOTO COICPKAHMS,

dbopMUpOBaHHE H pa3BUTHE Y OOYYArOIIMXCS aCCOIMAaTUBHOTO U JIOTHYECKOTO
MBINUICHUS, HAONIOAATeIbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH, KOTOpPhie OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, IIPH TUIAHUPOBAHUH U MTPOBEIEHUU XUMUYECKOTO IKCTIEPUMEHTA,

BOCTIUTaHHE y OOydYarommxcsi yOeKJIEHHOCTH B T'YMAaHHCTHYECKOW HAIPaBICHHOCTH
XUMHH, €€ BaXHOM POJIM B PEIICHUH IOOATBHBIX MPOOJIEM  paIliOHAIBLHOTO
IPUPOJIOTIONIH30BAHUS, TIOTIOJTHEHUSI YHEPTeTUIECKUX PECYPCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHsI, OCO3HAHUSI HEOOXOAMMOCTH OEpEeXHOTO OTHOIICHUS K TMPHUPOAE U CBOEMY
3I0pPOBBIO, @ TaKKe MPUOOPETEHUsI OMbITAa MCIONb30BAHUS TONYYCHHBIX 3HAHUM IS
NPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIIUSAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMH.

B ydeOGHOM 11aHe cpeHero o01iero 00pa3oBaHus MpeaMeT « XUMUsD» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeaMeTHON o0macTu «EcTecTBeHHO-HAYYHBIE PEAMETBD.

Hekotopsle nmpakTudeckue padoThl OyayT MPOBOAUTH C UCIIOJIb30BAHUEM 000PYA0BaHUS
[lentpa «Touka pocta»:

- 1mudpoBort nadboparopun POLUSLAB mno xumMum ¢ HaboOpaMH J1aT4YUKOB:
O0ecrpoBOAHBIM MyJbTUAATYMKOM LFS, natunkom mist u3MepeHus: ONTUYECKOM MIIOTHOCTH U
MYTHOCTH PacTBOPOB BELIECTB, IAaTYMKOM u3MepeHuss pH cpenpl pactBopa, JaTUYUKOM
M3MEPEHUS AIIEKTPUUECKON ITPOBOIUMOCTH

- BUPTYJIbHOTO MPAKTUKYMA.

brnaromapss »TomMy y 0OydYaromuxcs TOSBUTCSA BO3MOXKHOCTh KOJIHMYECTBEHHBIX
HaOMoAeHNN (U3HUECKUX U XUMUYECKUX SBJICHUN, MPOUCXOMAIINX C BEIICCTBAMU, IS
MOJIy4eHHUs] JTOCTOBEpHOUW wuHpopmarmu. Ha OCHOBE MOMy4YEHHBIX JKCIIEPUMEHTATBHBIX
JaHHBIX OOYyYarolIMe CMOTYT CaMOCTOSITENIbHO JieJlaTh BBIBOJIBI, 0000IIaTh pe3yJIbTaThl,
BBISIBJISITh 3aKOHOMEPHOCTHU, YTO OYyJIeT CIIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMN 00y4YEHUS
IIKOJIbHUKOB. Bo BpeMsi mpakTrueckux padoT oOyyaronirecs: Oy 1yT BOBJIEYEHBI B TPOESKTHO -
UCCIIEI0BATENbCKYIO AeSATENbHOCTh. KoMIUIEKT udpoBoil 1ab0paTOpuu MO3BOJISAET TOCTUYD
00pa3oBaTeNbHbIX PE3yJIbTaTOB 00YyYaIOIUXCs, JAET BOZMOKHOCTD YIITyOIEHHOTO U3YYEHUS



npeiMeTa, B TOM YHCIE BO3MOXHOCTh PAa3BUTHS H300pETATENLCKOT0, KPEaTUBHOTO,
KPUTUYECKOTO MBIIUICHHUS, Pa3BUTUSL PYHKIIMOHAIILHON IPAMOTHOCTH 00yYaroumxcsi, B TOM
YHCJIe €CTECTBEHHOHAYYHOU U MaTeMaTUYECKOM.
B xozme wu3ydeHus Kypca MNpoaosKaeTcss (POpMHUPOBAHUE HKCIEPUMEHTAIbHBIX YMEHUM:
ONHUCHIBAaTh SKCIEPUMEHT, COCTaBISATh W 3alOJHATH TaONHUIbBI, CTPOUTH TpaduKH IO
TaOJIMYHBIM JAHHBIM, IPOBOJIUTH MATEMATUYECKHE PACUETHI.
dopMHUpOBaHUE HUCCIIEOBATEIBCKUX YMEHHUN: OMpeeNeHrne MmpooieMbl, GopMyIupoBaHUe
HCCIIE0BATEIbCKON 3a7aul, IJIAHUPOBAHUE pELIECHUS 3aJadd, IOCTPOECHUE MOJECIIEH,
BBIJIBMOKEHUE THUIOTE3, OSKCIEPUMEHTAJIbHAsI MPOBEpKA THUIIOTE3, AaHaIM3 JaHHBIX
SKCIIEpUMEHTa U HaOII0AeHH, (JOpMYITHpPOBaHIE BHIBOIOB.

OO1ee KOMMYECTBO YacOB, OTBEIEHHBIX AJIA M3YYEHHUS XMUMHU, HA 0a30BOM YPOBHE
cpeaHero oOmiero obpa3oBaHus, cocTaBisier 68 dacoB: B 10 kmacce — 34 yaca (1 yac B

Heneno), B 11 kinacce — 34 gaca (1 yac B Hezelo).



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHMYECKASA XUMUA

TeoperuyecKkue 0CHOBbI OPraHUYECKOU XUMUM

IIpenMeTr opraHn4eCcKON XMMHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B MOJIyYEHUN
HOBBIX BEIIECTB W MaTepuaioB. Teopus CTPOEHUs OpraHUYEeCKuX coenuHeHun A. M.
BbytnepoBa, €€ ocHOBHbIE MOJIOKEHUSA. CTPYKTypHbIE (POPMYJIBI OPraHUYECKUX BELIECTB.
I'omonorus, n3omepusa. XUMUYECKasl CBA3b B OPTaHUYECKUX COCIUHEHUSAX — OJMHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o0 KiIacCHPUKAMM OpraHMYEcKHXx BemecTB. Homenkmnarypa
OpraHUYEeCKUX COEAMHEHUH (CUCTEMaTH4ecKas) W TPHUBUAJIbHbIE HA3BAHMS BAKHEUILNX
[IPEICTaBUTENIEH KJIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEpPUMEHTAJIBHBIE METOIbl U3YYECHUS BELIECTB U UX NIPEBPALICHUI: O3HAKOMIICHUE C
oOpa3amMi OpraHuYeCcKUX BEIECTB U MaTepHallaMy Ha UX OCHOBE, MOJICTUPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIECTB, HAONIOJCHHE W OMNHCAHHWE JIEMOHCTPAIMOHHBIX OMNBITOB IIO
NPEBPALICHUIO OPraHMYEeCKUX BELIECTB IIPU HArpeBaHuu (IUIaBiIeHHE, OOYyrJIMBaHUE U
TOpEHHE).

YraeBoaopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJOTHYECKUN psiA. MeTaH M 3TaH — mpocTermue
MPE/ICTABUTEIN aJKAHOB: (PU3WYECKUE M XUMHUYECKHE CBOMCTBA (pEaKlUMU 3aMELICHUS U
TOpPEHMsI ), HAX0XKJIEHUE B IPUPOJIE, MOTYUEHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM Psil. DTUIIECH U IPONWIECH — IPOCTEUIINE
MPEICTAaBUTEIN aJKEHOB: (hU3MUecKre U XUMHUYECKHE CBOWCTBA (pPEakUu TUIPUPOBAHMUS,
raJIOr€HUPOBAHMUSI, TUAPATALINN, OKUCIEHUS U TOJMMEPHU3ALIMH ), TOJTYYEHUE U IPUMEHEHHE.

Ankamuensl: OytanueH-1,3 u metunOyTaauen-1,3: ctpoeHne, BaKHEHIIINE XUMUYECKUE
cBOicTBa (peakuus noaumepusanun). [loayueHne CHHTETHYECKOro KayuyKa U PE3UHBI.

AJKUHBI: COCTaB UM OCOOEHHOCTH CTPOEHMS, I'OMOJIOTMUECKHUH psAl. ALETUIEH —
NPOCTEHIINN MPEACTaBUTENh AJKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA (pEakLMK THIPUPOBAHUS, TAJIOT€HUPOBAaHUS, THApATALlM1, TOPEHUS ), TOIyUEHUE U
IPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, GU3NYECKUE U XMMHYECKHE CBOWCTBA (pEaKIUU
raJIOTEHUPOBAHNS U HUTPOBAHUsA), MOJYUEHUE U NpUMeHeHue. Toayon: cocmas, cmpoenue,
Quzuueckue u XumuyecKue c6OUCMBA (PeaKyuu 2an02eHUpOBaHUs U HUMPOBAHU), NOTYYeHUe
u npumenenue. TOKCUYHOCTb apeHOB. ['€HeTHYECKas CBsI3b MEXIAy YIVIEBOJOPOJAMM,
NPUHAIESKALMME K Pa3JIMYHBIM KJIACCAM.

[IpuponHbIe HCTOUHUKH YTIIEBOAOPOAOB. IIpupoiHbIil ra3 U monyTHeIE HEPTIHBIE ra3bl.
Hedpte u e€ mnpoucxoxaenue. CrnocoObl mepepaOOTKH HEPTH: MEPEroHKa, KPEKUHT
(TepMuUecKkuil, KaTanuTUueckui ), muponus. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib U MPOAYKTHI €r0 MePepadoTKH.



DKcrepuMeHTalIbHbIE METO/IbI M3yUEHUS BEIIECTB U UX MPEBPAILLECHUI: 03HAKOMIICHHUE C
oOpasllaMu TUTacTMacC, KaydyKoB U pe3uHbl, Koutekimu «Hedts» wu  «Yrouby,
MOJICJIMPOBAHUE  MOJIEKYJI  YIJIEBOJIOPOJOB W  TajJOrE€HONPOU3BOJHBIX, IPOBEICHUE
IPAKTUYECKON pabOThl: MOTYUYEHUE ITUIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bobruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMM MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/JHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH).

Kucaopoacoaepxkaimme opranudeckne coeJuHeHNs

[IpenenbHble OJHOATOMHBIE CIUPTH.. METaHON W ATaHOI: CTPOEHHUE, (PU3HUECKHUE U
XUMHUYECKHE CBOMCTBA (PEaKMy ¢ aKTUBHBIMU METAJUIaMHU, TaJIOTEHOBOJOPO/IaMH, TOPEHUE),
npuMeHeHue. BogopoaHbie CBSI3M MEXKIY MOJeKyJdamMu chnuptoB. [lelicTBue MeTaHolia U
ATaHOJIa HA OPTraHU3M YeJIOBeKa.

MHoroatroMHbie CHUPTHL. DTUICHIJIMKOJIb W TJIMLEPUH: CTPOCHHE, (PU3UUYECKHE U
XUMHUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE CO MIEIOYHBIMU METAJNIAMHU, KAaUeCTBEHHAs! peaKus
Ha MHOTOAaTOMHBIE CIHUPTHI). [lelicTBHe Ha OopraHu3M yenoBeka. IIpumeHenue rimuepuHa u
ATUJICHTJIUKOJISL.

@deHoJ: CTPOEHUE MOJIEKYJIbI, (PU3UYECKUE U XMMUYECKHE CBOMCTBA. TOKCHUYHOCTD
¢denona. IIpumenenue penomna.

Anpaeruapl U kemousvl. DopManbAETHA, alETalbJIETHA: CTPOCHHUE, (PU3NYECKUE U
XUMUYECKHUE CBOMCTBA (PEaKIMU OKHUCJICHHUS] U BOCCTAHOBJICHUS, KAUYECTBEHHBIE PEAKIIHH),
NOJIy4eHHE U MPUMEHEHHE.

OHOOCHOBHBIE MpeieNibHbIE KAPOOHOBBIE KUCIOThl. MypaBbUHAS U YKCYCHASI KUCJIOTHI:
cTpoeHue, (U3NYECKUe M XUMHYECKHE CBOICTBa (CBOICTBa, oOuIMe UId Kiacca KHCIOT,
peakuusi dTepudukaimm), noirydeHue u npumeHenre. CTeapuHoBasi U OJIEMHOBAST KUCIIOTHI
KaK MPEJCTABUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICHIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIEE JICUCTBHE.

Crnoxxubie 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MApOIN3 CIOKHBIX 3(DUPOB.
Kupsl. 'unponus xxupos. [Ipumenenue xupoB. bronaornueckas posb ) KUPOB.

VYrneBoabl: cOCTaB, KIacCU(PHUKAIMS yTIAEBOI0B (MOHO-, I1- U ToKucaxapusl). [moko3a
— MPOCTEHINI MOHOCAXapuJl: 0COOCHHOCTH CTPOSHUS MOJIEKYJIbI, (PU3UUYECKUE U XUMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcugom menu(ll), oxucienne amMmmuayHbIM PacTBOPOM
okcuga cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKJICHHE B TMPUPOJE,
npuUMeHeHue, ouonoruueckas poib. otocunTtes. PpyKTo3a Kak U30MeEpP TITIOKO3bI.

Kpaxman u nesmironosa kak npupoHbie noauMepbl. CTpoeHrne Kpaxmasa U HEeJUTF0I03bI.
duznyeckre u XMMUYECKUEe CBOMCTBA Kpaxmaia (TUIPOIu3, KaYeCTBEHHAS PEAKIIMS C HOJOM).

OKcnepruMeHTaIbHbIE METOJbl M3YyUYEeHHs] BEUIECTB M MX MPEBpAIEHUMN: MPOBEICHUE,
HaAOJIIO/ICHUE M OINMCAHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peaKkuu OJIHOATOMHBIX CNHUPTOB (OKUCIEeHHE 3TaHoia okcuaoMm Menu(ll)), MHOroaTOMHBIX
CrupToB (B3aumojeiicTBue riuiepuHa ¢ ruapokcuaoM Menu(Il)), aapaeruaoB (OKuCIeHUE
aMMHa4YHbIM pacTBopoM okcupaa cepebpa(l) u ruapokcumom memu(ll), B3aumopercTBue




Kpaxmajga C HOJIOM), MPOBEACHUE MPAKTUYECKOW pabOThI: CBOWCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérturlie 3agaun.

Bbluucienuss mo ypaBHEHHIO XHMHMUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOIHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMHU MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOJTYKTOB PEAKIIHH).

A30TcozepKalre OPraHM4ecKue COCTUHEHUS.

AMMHOKHCIIOTBI Kak aM@oTepHble oOpraHudeckue coeauHeHus. Dusznueckue u
XUMHUYECKHUE CBOWCTBA aMUHOKUCIOT (HAa mpuMepe riauiuHa). buonorudeckoe 3HaueHue
aMHUHOKUCIIOT. IlenrTrabl.

benku kak npupoHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas, BTopuyHas u
TPETUYHAs CTPYKTypa OelKoB. XUMHUYECKHME CBOMCTBA OEJKOB: THAPOIN3, JAEHATYypalus,
KaueCTBEHHbIE PEaKIIMU Ha OCJIKH.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUEHHS BEIIECTB M UX MPEBpalleHUul: HAOMI0eHUE U
ONKCaHUE JEMOHCTPAIMOHHBIX OMBITOB: JeHATypauus OEIKOB MpH HarpeBaHUU, I[BETHHIC
peakiuu OeIKOB.

BricokoMoIeKyJISIpHbIE COeIUHECHUS

OCHOBHBIE TIOHATUSA XUMHUHU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUI: MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHSS MOJIEKYyJgspHas macca. OCHOBHbIE
METOJbl ~ CHUHTE3a  BBICOKOMOJICKYJSIDHBIX ~ COCIMHEHUW  —  MOJUMEpHU3auus U
NOJIMKOHEHCALTHS.

DKCIEpUMEHTAIbHBIE METO/IbI N3YyUYEHHS BEIIECTB U UX MPEBPAIICHUIN: 03HAKOMIICHHE C
oOpa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MexXnpeIMeTHbIX CBSI3€H NPU M3YYEHUHU OpraHudeckoil xumuu B 10 kimacce
OCYLIECTBIISIETCSL Yepe3 UCIOIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK U
NOHSATHN, SABJSIOIIMUXCS CUCTEMHBIMU [JISI OTACJIBHBIX IMPEAMETOB €CTECTBEHHO-HAyYHOTO
LUKJIA.

OO01Iue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: SBJIEHUE, HAYYHBIH (DAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaju3, CUHTE3, KiIaccu(uUKalus, MNepUOJUYHOCTh, HAONIOIEHUE, H3MEpEHUeE,
AKCIIEPUMEHT, MOJAEIUPOBAHUE.

@u3nka: Marepus, DSHEpPrusi, macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTHYECKUU
YpOBEHbB, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEUIECTBA, PU3NUECKUE BETHUNUHBI
Y €JIMHULIBI UX U3MEPEHUSL.

buonorus: knerka, opranusMm, ouocdepa, oOMEH BEUIECTB B OpraHusme, (HPOTOCUHTES,
OMOJIOTUYECKH aKTUBHBIC BelllecTBa (OCNKH, YIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHepaibl, TOPHbIE MOPO/IbI, TOJIE3HBIE HCKOTAEMbIE, TOTUIMBO, PECYPCHI.

TexHoyorusi: MNUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHATIBLHOIO MHUTAHUS, MOIOIIUE
CPEICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE Mpenaparsl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KITACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XuUMHUECKUI 31eMeHT. AToM. Sapo aroma, H30TOIBI. DJEKTPOHHAs O00JIOYKa.
DHepreTUuecKkue YypOBHHU, MOAYPOBHU. ATOMHbIE OpOWUTamM, S-, p-, d- DIEMEHTHI.
Oco0OeHHOCTH pachpeeNieHus] IEKTPOHOB IO OPOUTAISIM B aTOMaxX 3JIEMEHTOB TEPBBIX
YEeTBIPEX MEPUOI0B. DIICKTPOHHAS KOH(PHUTYpAIIHsI aTOMOB.

[lepuomnueckuii 3akoH u Ilepuomnueckas cucremMa XUMHYECKUX 3yeMeHToB [l. .
MenpneneeBa. CBsi3b NEPUOAMYECKOrO 3aKkoHa W lleprmonnueckoil CUCTEMBI XHMHYECKHUX
snemenToB J[. 1. MeHaeneeBa ¢ COBpEMEHHOM TEOpHeil CTPOEHUSI ATOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKHX JJIEMEHTOB M O0pa3yeMbIX UMM TMPOCTBHIX M CIIOXKHBIX
BEILIECTB IO TPyNIaM U nepuojiaMm. 3Ha4YE€HUE MePUOJUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemlecTBa. XUMHUYECKas CBs3b. BUIBI XMMUYECKOW CBs3U (KOBaJECHTHAS
HEMoJIIpHas U MOJsipHasi, MOHHAs, MeTajuinyeckasi). MexaHu3mbl 00pa3oBaHUsl KOBAJIECHTHOM
XUMUYECKOH CBsI31 (0OMEHHBIN 1 IOHOPHO-aKIIEITOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTS.
DneKTpooTpulaTeNbHOCTh. CTeneHb OkucaeHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILECTB OT THUNA
KPUCTAIMYECKOU PEIIETKU.

[TonsiTne 0 mucnepcHbIX cucTteMax. McTuHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBast
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranumueckux coeauHeHuidl. HomeHknaTypa HEOpraHUYECKUX
BEILIECTB. ['eHETHUECKasl CBSA3b HEOPTAHMYECKHUX BEIIECTB, NPUHAICKAIIMNX K PA3TUYHBIM
KJ1accam.

Xumunyeckas peakuus. Knaccupukanus XUMUYECKHMX peaklUUid B HEOPTaHUYECKOU U
OpPraHMYeCcKON XUMHU. 3aKOH COXPAHEHHMS MAacChl BEIIECTB, 3aKOH COXpAaHEHUs U
NPEBPALLEHUS SHEPTUN TP XUMHUYECKUX PEAKLIUSX.

CkopocTh peakiud, €€ 3aBUCUMOCTb OT pazfluyHbIX (pakTopoB. OOpaTHUMBbIE pEeaKIUu.
Xumnueckoe paBHOBecue. DakTophl, BAUAIOIINE HA COCTOSIHUE XMMHUYECKOTO PABHOBECHS.
[Ipyuanmn Jle Ilatense.

Onektponutuyeckas nuccouuanus. CuibHbe U ciaadbie eKTpoiauTsl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCas, HEUTpaIbHas, EJIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIepUMEHTaIbHBIE METOAbl U3YUEHUS BEIIECTB U UX MPEBPAICHU: JEMOHCTpaIus
tabnun «llepuoguyeckas cucrema xumuyeckux snemeHToB JI. . MenneneeBay, uzyueHue
MoJieNiel KPUCTAJUIMYECKUX PEIIETOK, HAOMIOAEHUE M OINMUCAHUE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3oXKEHUE MEPOKCHAA BOJAOPOAA B MPUCYTCTBUHU KaTaIU3aTopa,
ONPEAECITIEHHUE CPEIbI PACTBOPOB BEIIECTB C HOMOIIBIO YHHUBEPCATBHOTO MHIUKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEICHNE MPaKTUYeCKoi paboThl «BriusHue pa3nuyHbIX (aKkTOpOB Ha
CKOPOCTb XMMHUUYECKOW PEAKLINMY.

Pacuérurlie 3agaun.



Pacuyé€tel 1m0 ypaBHEHUAM XUMHYECKHX PEAKIUH, B TOM YHUCJIE TEPMOXUMHUYECKUE
pacu€Thl, pacU€Thl C UCIIOJIBb30BAHUEM IMOHATHUS «MACCOBAs JI0JS BELIECTBAY.

Heoprannueckasi Xumus

Hemeranner. Ilonoxkenne nHemeraisioB B Ilepuonnyeckor cUCTEME XUMHUYECKUX
sanemenToB J[. M. MennaeneeBa u 0COOEHHOCTH CTpOEHUS aTOoMOB. DU3MUYECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTpOIMS HEMETayuloB (Ha MpuMepe Kuciopona, cepbl, (ochopa u
yTiIepoja).

XUMHUYECKHE CBOWMCTBA BAXKHEMILIMX HEMETAJJIOB (rajoreHoB, Cephl, a3oTa, gocdopa,
yriaepoja M KpPEeMHMsS)) W HMX COEIMHEHHH (OKCHAOB, KHUCIOPOACOJEPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COETUHEHU ).

IIprMeHenne Ba)XKHENIIIMX HEMETAIUIOB U UX COCIMHEHUU.

Merannel. [lonoxenue metamoB B [lepuoandeckoi cucreMe XUMHUYECKUX AJIEMEHTOB
. . MengeneeBa. OcOOEHHOCTH CTPOEHHMS BJIEKTPOHHBIX O00OJOYEK aTOMOB METaJIOB.
O6mme ¢usndeckue cBoWcTBa MeTawoB. CIUTaBbl METALIOB. DJIEKTPOXUMHUYECKUN PsT
HaIpsKEHUN METaJUIOB.

XUMUYECKUE CBOMCTBA BaXKHEUMIIMX METAJUIOB (HATPUN, KaJMid, KaJbLIMi, MarHui,
ATIOMUHUMN, TUHK, XpPOM, 5KeJIe30, Me/Ib) U KX COCAUHEHH.

O61ue crnocoObl nosydeHust MeTaIoB. [I[puMeHeHre MeTaJJIOB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHS BEIIECTB M HUX MPEBPAIICHUN: H3yYEHUE
KOJUIEKIIMU «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEUICHHE SKCIEPUMEHTAIbHBIX
3ajay, HAOJIOJIEHWE M ONUCAaHUE JIEMOHCTPAIMOHHBIX M JaOOpPaTOPHBIX OMBITOB
(B3anMoJIeHicTBHE THIIPOKCUIA ATIOMUHMS C paCTBOpPaMH KHUCJIOT U IIEeJI0Yei, KaueCTBEHHbIE
pEeaKIMKi Ha KAaTUOHBI METAIIIOB).

PacuétHble 3anaumn.

Pacuétbl mMacchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO M3 YUaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xumMum B 00ECHEUYEHHHM OSKOJOTHYECKOW, DHEPreTHYECKOW ¢  MHIIEBON
0€30macHOCTH, Pa3BUTUA MEAUIMHBI. [[OHSATHE O HAyYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIIHM.

[IpeacrtaBnenuss 00 OOMMX HAYYHBIX MOPUHIMIAX MOPOMBIIUIEHHOIO MOJIYYeHUS
BAKHEUILINX BEIIECTB.

UenoBek B MHUpPE BEMIECTB W MATEPHUAJIOB: BAXKHEHIIWME CTPOUTEIBbHBIE MAaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTe€pUaJIbl, KPACKH, CTEKIIO, KEpAMHKa, MaTepHabl ISl SJEKTPOHUKH,
HaHOMAaTepUaJIbl, OPraHUYECKHE U MUHEPAJIbHbIE YI00pEHUSI.

XuMusl ¥ 340pOBbE YEJOBEKA: MPAaBUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 0€30MacHOTO UCIIOIH30BAHUS MIPEMapaToB OBITOBON XUMHH B IOBCETHEBHON KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€M MPU M3YUYEHUU 00IIel 1 HEOPraHUYECKON XUMUU
B 11 kjacce OCylIECTBISIETCS 4Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX



MOHATUH, TaK W TOHATHH, SBISIOMIMXCSA CUCTEMHBIMU JUISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [UKJIA.

OO1iue ecTecTBEHHO-HAYYHbIE INOHATHA: Hay4HbId (pakT, TMIIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CUHTE3, KiacCU(pUKaLuUs, MEPUOJUYHOCTb, HAOJIIOJEHUE, OSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJIICHUE.

dusuka: MaTepusi, SHEPrus, Macca, aToM, AJIEKTPOH, POTOH, HEUTPOH, UOH, U30TOIIL,
pPaZio0aKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUI YPOBEHbB, BELLIECTBO, TENO0, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, PU3NYECKUE BEIUUUHBI U €AMHULIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: knetka, opraHu3M, 5KOCHCTEMa, Oumocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TTOPOIBI, MOJIE3HBIE HCKOTIaeMbIe, TOTIINBO, PECYPCHI.

TexHonorus:  XUMHYECKas  MIPOMBIIUIEHHOCTb,  METAJUIyprus,  IHPOU3BOICTBO

CTPOUTCIIbHBIX MaTCpHajoB, CEIbCKOXO03HMCTBEHHOE IMpONU3BOJACTBO, nuIicBas
IMPOMBIIIJIICHHOCTD, Q)apMaueBaneCKaﬂ IMPOMBINIJICHHOCTDb, HPOU3BOJCTBO KOCMCTHYCCKHX
mpcrnaparTros, IMPONU3BOACTBO KOHCTPYKIMOHHBIX MaTrcpuaoB, QJICKTPOHHAA

IMPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTUU.



I[INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOI'PAMMLI 1[I0 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IPOrpaMM CpPEAHETo 001Iero 00pa30BaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U PEAMETHBIM).
Hayuno-meTonnueckoil OCHOBOHM i pa3pabOTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IPOrpaMM CPeTHEro 0011ero 00pa3z0BaHus SBISETCS CUCTEMHO-AESITENbHOCTHBIN MOIXO/I.

B COOTBETCTBHM C CHUCTEMHO-IEATENBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CpPEIHEro OOIIero oO0pa30BaHMS
BBIJICJICHBI CIIEAYIOIIME COCTABIAIOIIME:

OCO3HaHUE 00YYaIIMMHUCS POCCUICKON IPakJaHCKOW MAEHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4KUe MOTUBALIMU K O0yUEHHUIO;

LIEJIEHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUI JINYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XUMUHU;

TOTOBHOCTh M CITIOCOOHOCTBH O0Y4YarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH NIE€SITEIbHOCTH
LHEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MNPUCYIIMMHU LEJIOCTHOM CHCTEME XUMHUYECKOTO
o0pa3oBaHus;

HAJIM4YUe MPABOCO3HAHMS SKOJOTHYECKON KYJIbTYpbl M CIIOCOOHOCTU CTaBUTh LIENU H
CTPOUTH KU3HEHHbIE TIAHBI.

JIMYHOCTHBIE PE3YIBTAThl OCBOCHHUSI NpeAMEeTa «XHMUS» JOCTUTAlOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOM [EATETbHOCTH B COOTBETCTBUM C TyMaHUCTUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH W UJACAJIaMH POCCHIICKOTO
IPa)XIaHCKOTO OOIECTBA, MPUHATHIMH B OOIIECTBE HOPMAMU M IPaBUJIAMH TOBEICHHUS,
CHOCOOCTBYIOIIMMHU ~ TpPOILIECCaM  CaMOTIO3HAHUS, CAMOPAa3BUTUSL U  HPABCTBEHHOTO
CTaHOBJICHUSI JINYHOCTH O00YyUYarOIIHUXCA.

JIMYHOCTHBIE PEe3yJIbTATHl OCBOEHUS MPEAMETa « XUMUS» OTPAKAIOT CHOPMHUPOBAHHOCTh
OTbITa TO3HABATEIbHOW M MPAKTUUYECKOW MAESITETbHOCTH OOYyYalolMXCcs MO pealu3aluu
NPUHATHIX B OOIECTBE [IEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIUTAHUSA:

OCO3HaHUs 00yYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEN, YBaXKEHHUSI
K 3aKOHY U ITPABOIOPSIKY;

MIPEACTABICHHUS] O COLMAIBHBIX HOPMAax M MNPAaBWJIAX MEKIMYHOCTHBIX OTHOIICHHWH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JE€ATENbHOCTH TpPU CO3JAaHUU YUYEOHBIX
IPOEKTOB, PEHIEHUH Y4Ye€OHBIX W TO3HABATENbHBIX 3a/1a4, BBINOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh M NPUHHMMATh MOTHBBI, HAMEPEHHUS, JOTHUKY M apryMEHTHI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUJOB YUEOHOM NeSTEIbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:



[IEHHOCTHOTO OTHOILIEHHUS K MCTOPUYECKOMY U HAyYHOMY HACIEIUI0 OTEUYECTBEHHOM
XUMUWY;

yBaXXEHUS K IMPOIIECCY TBOPYECTBA B O0OJACTU TEOPUM M MPAKTUYECKOrO0 MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, UTO JOCTHXKEHHUS HAYKH €CTh Pe3yJIbTaT JUIUTENIbHbIX HAOI0ICHUM,
KPOTOTJIMBBIX 3KCTIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M TII03HABATEIbHBIX MOTHMBOB B TOJYYEHHUH M TMOCIEAYIOIIEM aHaJIN3e
uH(GOpPMAIIH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBA3aHHBbIE C XHMHUYECKUMHU SIBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE MOBEJIEHUE U TOCTYNKH CBOMX TOBApUILEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ATHX MOCTYIKOB;

4) dopMupoBaHMS KYJbTYPHI 310POBbSI:

NOHMMAHUA ILIEHHOCTEHW 3J0pOBOr0 M 0e30macHOro odpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUS! K COOCTBEHHOMY (PU3NYECKOMY M MICUXUYECKOMY 37I0POBBIO;

coOMI0/IeHrs MpaBuil 6€30MacHOT0 OOpalIeHusl ¢ BEIECTBAMU B OBITY, TTOBCEIHEBHOM
’KU3HU U B TPYJIOBOU JEATEIbHOCTH;

MOHMMAHUA IEHHOCTU TMPaBUI WHAMBUAYAJIbHOIO M KOJUIEKTUBHOTO O€30MacHOro
MOBEACHUS B CUTYAIUIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

OCO3HaHUS MOCJEICTBUM M HEMPUSITHS BPEAHBIX NMPUBBIUEK (YIOTpEeOJIEHUSI aTIKOroJs,
HApKOTUKOB, KypEeHHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHMKAaTUBHOW KOMIETEHTHOCTH B Yy4e€OHO-HCCIIENOBATENBCKON 1E€ATEIbHOCTH,
OOILIECTBEHHO TOJIE3HOW, TBOPUECKOM U JPYTUX BUAAX ACSTEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B pEUICHUU MNPAKTUYECKUX 3a/a4 COLMAIbHON
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuii pa3inuyHOro poja, B TOM YUCIe Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHU 110 XUMUHU;

YBaXEHUS K TPYY, JIIOJISIM TpyAa U pe3yibTaTaM TPyAOBOU JNEATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHUyaJIbHOW TPAEKTOPUU O0Opa3oBaHMUs,
Oyaymeil mpodeccun M peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHH, UHTEPECOB U TIOTPEOHOCTEH 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJOTMYECKHM  LEJIeCOO0pa3HOr0  OTHOLIEHUS K MpUpOje, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMII€;

NOHMMAaHUA  TJ00AaTbHOTO  XapakTepa  HAKOJOTMYECKUX  MpoOjeM,  BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE PUPOTHON U COLIMATILHOM Cpeibl;

OCO3HaHUS HEOOXOAMMOCTH MCIOJIb30BAHUSI JIOCTHDKEHUM XUMHUHU ISl PEIICHUS
BOIIPOCOB PAIIMOHAILHOTO MTPUPOAOIOIH30BaAHNUS;



AKTUBHOI'O HENIPUATHUS JEUCTBUM, IPUHOCAILNX BPE OKPYXKAOIIEH NMPUPOAHOMN cpene,
YMEHHUS IIPOTHO3UPOBATh HEOIaronpusITHbIE DKOJIOTUYECKUE IIOCJIEACTBUSA
OPEANPUHUMAEMBIX IEHCTBUM U NPEJOTBPALLATh UX;

HaJM4YMs Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHMS, YKOJIOTUYECKON KYJIBTYpPBI, OIBITA
NEATEIBHOCTH DKOJOTMYECKOM HAaNpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHHUKATHUBHOW M COLIMAJIbHOW TMPAKTUKE, CIIOCOOHOCTH M YMEHHUS
aKTUBHO NMPOTUBOCTOSITh UJEOJIOTUU XeMOo(poOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOMN MPAaKTUKU;

MOHMMAaHUA CTeUM(UKH XMMUU KaK HayKd, OCO3HaHHs €€ poiu B (POpMHUPOBAHUU
palMOHAJIbHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJOCTHOTO IPEACTaBICHUS 00
OKPYKalIlleM MHUpE KakK O €QUHCTBE IPUPOJBI M YEJIOBEKA, B IO3HAHUU IPHUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpoodieM COXpaHEeHUs IPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHUH JUJII COBPEMEHHOM IUBWJIM3AIUU: B €€
I'YMaHUCTHYECKON HAMPaBJICHHOCTH U BaXXKHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepUaIbHOU
KyJbTypbl, pEHICHUU TJ00aldbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTUS UEJIOBEUECTBA —
CBIPBEBOM, JHEPreTUYECKOM, NUIIEBOM M DKOJIOTHYECKOM O€30MacCHOCTH, B pa3BUTHUU
MEIHUIIMHBI, 00ECTICYeHUH YCIOBUI YCIEIHOTO TPY/a U IKOJIOTUYECKU KOM(POPTHON JKU3HH
Ka)kJ0T0 4JeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: IIOHMMAaHMUS CYIIHOCTH METOAOB IO3HAaHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH MCIOJIB30BaTh IMOJIy4aeMbI€ 3HAHUS
JUId aHaln3a U OOBSACHEHUS SIBICHUN OKPYKAIOLIEro MHpa U IMPOUCXOAAIUX B HEM
M3MEHEHUH, YMEHHUsS JenaTh OOOCHOBAaHHBIE 3aKJIIOYEHHUS Ha OCHOBE HAayYHBIX (AKTOB U
MMEIOLIMXCS JaHHBIX C LENbIO MTOJIYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XMMUYECKUE 3HAHUS Ul pELICHUs
npo0JieM B pEeaJIbHBIX )KU3HEHHBIX CUTYALIUSAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMpPEpHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJyYEHMIO HOBBIX 3HAHUM II0 XHMHU B COOTBETCTBUM C >KU3HEHHBIMH
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJla B pa3lIMuHbIX cdepax mnpodheccuoHaIbHON
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHHSI YYEOHOro mpeameTa «XHUMHs Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIIOYAIOT:

3HauYUMBbIe 1Jis1 GOPMHUPOBAHUS MUPOBO33PEHUS O0OYHAOIIMXCS MEXKIUCIUIUIMHAPHbBIE
(MeXIpeMeTHbIC) OOIeHayUYHbIe TOHATHUS, OTPaXKAIOUIHe HEJIOCTHOCTh HAYYHON KapTHUHBI
MUpa U CHEHU(PUKY METOAOB MO3HAHUS, HUCIOIb3yEMbIX B €CTECTBEHHBIX HAyKax (MaTepwus,
BEILIIECTBO, SHEPIus, SBJICHHE, IMPOIECC, CUCTEMAa, HAy4HbIH (aKT, MPUHIUI, TUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeA0BaHNe, HAOTIOIeHNe, U3MEPEHUE, YKCTIEPUMEHT U
Ipyrue);

yHUBEpCalbHble  yueOHble  JAeWCTBUS  (MO3HABATENbHBIE, KOMMYHHKATHUBHBIE,
peryisTuBHbIe), oOecneunBaroniye (opmupoBaHue (YHKIMOHAIBLHON TIPAMOTHOCTH U
COIMATBHON KOMITETEHIIUU 00YyYaIOIuXCsl;

CIIOCOOHOCTh ~ OOYYaOIIMXCA  HWCIIOJB30BAaTh  OCBOCHHBIC  MEKIUCITUTUTMHAPHEIE,
MHUPOBO33pPEHUYECKME 3HAHMUSI U yHUBEpCAIbHbIe yuyeOHbIE NEWUCTBUS B IMO3HABATEIBHOU U
COIIMAJIbHOM ITPaKTHKE.

MeranpeaMeTHble Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
M03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISITABHBIMU JICUCTBUSMU.

OBJaeHne YHHBEPCAIbLHBIMYI YUeOHBIMH MMO3HABATEILHBIMHU AeHCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBUSA:

CaMOCTOSATENbHO (OPMYJIUPOBATh M aKTyaJlU3UpOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNiATh LeU ACATEIbHOCTH, 3ajJlaBasi MapameTpbl U KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTB PE3yJIbTaThl ICSITEIHLHOCTH C TOCTABJIECHHBIMU LIETISIMU;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUM NMPUEMBI JOTHUYECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHbIE TPU3HAKK TMOHATHI W YCTaHABIMBAThb MUX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHE IMOHSATHUS JJIs1 OOBSICHEHUS OTACIBbHBIX ()aKTOB U SBICHUN;

BBHIOMPATh OCHOBAHMS W KPUTECPUU JUIsI KIACCU(DHUKAIMK BEIIECTB M XUMHUYECKUX
peakuuii;

YCTaHABJIMBATh PUYNHHO-CJIEACTBEHHBIE CBS3U MEXIY N3y4acMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbIC, ACIYKTUBHBIC, IO aHAJOTUH),
BBIABJISIT  3aKOHOMEPHOCTHU UM NPOTHUBOPEYMS B  PAcCMAaTPUBAEMBIX  SIBJICHUSAX,
(hOpMyYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUS, UCTIOJb3YEMbIE€ B XUMUU CUMBOJIMYECKUE (3HAKOBHIE)
MOJIeNId, MpeoOpa3oBbIBATh MOJIETIbHBIE MPEICTABICHUS — XMMHYECKUN 3HaK (CHUMBOJI)
aJIeMEeHTa, XUMHUYecKast popMyIia, ypaBHEHHE XUMHUECKOU PEAKITNH — TP PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSITh HA3BaHHbBIE MO/ICJIbHBIC MPEICTABIICHUS
JUTS1 BBISIBJIICHUS] XapaKTEPHBIX MPU3HAKOB U3YUaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEeI0BATEIbCKHE NeiiCTBUSA:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopMynupOBaTh IENMM W 3a7Ja4¥ KCCIICOBAHUS, HWCIIONH30BATh ITOCTABICHHBIC H
CaMOCTOSTEIILHO C(POPMYyTMPOBAHHBIE BOIMPOCH B KA4eCTBE WHCTPYMEHTA MO3HAHUA U
OCHOBBI I (DOPMHUPOBAHUSI THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUU;

BJIAJICTh HABBIKAMHU CaMOCTOSATEJIPHOTO IUIAHUPOBAHUS W IPOBEICHUS YYEHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHsS  HaOIOAaTh 3a  XOJOM  Mpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (HOpMyIHpPOBaTh 0OOOIIEHHS W BBIBOJBI
OTHOCUTEJILHO JOCTOBEPHOCTH pE3YyJbTAaTOB MCCIIEIOBAHUS, COCTaBJIATh OOOCHOBAaHHBIN
OTUYET O MPOJICIIAHHON padoTe;



NpUOOpPETaTh OMBIT YUYEHWUYECKOW MCCIEAOBATEIbCKOM M MPOEKTHOW NEATEIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY MOHMCKY METOJIOB PEIICHHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO PAa3IMYHbIX METO/I0OB IMO3HAHMUS.

3) paboTa ¢c uHpopmMaumeii:

OPUEHTHUPOBATLCA B PA3IMYHBIX HMCTOYHUKAX WH(MOpMaruu (HaAy4IHO-TIOMyJIsIpHAS
JaUTepaTypa XUMHUYECKOTO COAEpXKaHMs, CIpaBOYHbIE MOcoOus, pecypcbl HWHTepHera),
aHAIM3UPOBaTh MHGOPMAIMIO Pa3IUYHBIX BUIAOB M (OPM MPEACTaBICHUS, KPUTUUECKU
OLICHUBATh €€ J0CTOBEPHOCTh U HEMIPOTUBOPEUUBOCTH;

(bopMynIupoBaTh 3alpOChl U MPUMEHSTh Pa3IMYHbIE METOJbI MPU MOUCKE M OTOOpE
uH(pOopMaIuu, HEOOXOAUMOM /JIsl BBIMOJIHEHHS YU€OHBIX 3a7a4 ONPEAeIEHHOTO TUTIA;

pruoOpeTaTh OMBIT UCIIOIB30BAHUS MHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI
Y Pa3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAJbHYI (OpMYy MpeACTaBiICHUs HHGOPMALUU
(cxemsl, TpaduKy, TUArpaMMbI, TAOJIHIIB, PUCYHKH U JIPYTHE);

UCIIOJIb30BAaTh HAYYHBIH S3BIK B KayeCTBE CpPEICTBAa MpU paboTe € XUMUYECKOU
uHbOpMalMel: MPUMEHITh MEXIPEAMETHbIe ((PHU3UUYeCKHe M MaTeMaTU4YeCKue) 3HAKU U
CUMBOJIBI, (hOpPMYJIbI, a00pEeBUATYPbI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIISTHOCTH.

OBjajieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMM:

3aJ1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYX/1aeMOi TeMBbI B XO/I€ AHAJIOTa H/UIIK IUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (POPMYyJIHpPOBATH CBOM MPEMJIOKEHHS OTHOCHUTEILHO BBIOJIHEHUS
NPeNIoKEHHOW 3a/1a4u;

BBICTYTIATh C MPE3EHTAIMEN PE3YIbTATOB MO3HABATEIBHON AESITEIbHOCTH, TOJTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU MPHU BBINOJHEHUH XUMHUYECKOTO
HKCIIEPUMEHTa, MPAKTUYECKON paboOThl MO HMCCIEIOBAHUIO CBOWCTB M3Yy4YaeMbIX BEILIECTB,
peanu3alnuy y4eOHOro mpoekTa U (opMyJIUpOBaTh BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHBIX
UCCJIeIOBAHUN MyTEM COTJIaCOBaHUS MO3UIMHI B X0J1e 00CYKAEHUSI 1 OOMEHa MHEHUSIMH.

OBjajieHUe YHUBEPCAJBLHBIMY PeryJasiTUBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATENbHYIO JESTENbHOCTD,
ornpenensis e€ Lelu U 3aJ1a4i, KOHTPOJIUPOBATh U M0 MEPEe HEOOXOAMMOCTH KOPPEKTUPOBATD
npeajiaraeMblid aIrOpUTM JEHCTBUN MPU BBITIOJIHEHUH YUYE€OHBIX U UCCIIEOBATEIbCKUX 3a/1a4,
BBIOMpaTh Hanbosee YPGEeKTUBHBIN CITOCOO UX PEIICHUS C YUETOM MOTYyUEHUs] HOBBIX 3HAHUHN
O BEILECTBAX U XMMHUYECKUX PEAKIINAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATENIbHOCTH HAa OCHOBE CaMoOaHallu3a U
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHbIE pe3yabTaThl OCBOCHUS Kypca « Oprannyeckast XuMHUsD» OTPaKatoT:
c(hOPMHUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOM COCTABJISIOIEH €CTeCTBEHHO-
HAy4YHOM KapTUHBI MHpA, POJU XMMHUHM B MO3HAHWUU SIBJICHUW MPUPOJIBI, B POPMUPOBAHUU



MBIIUICHUS ¥ KYJIbTYpPbl JTUYHOCTH, €€ (yHKIIMOHAIHLHON TPaMOTHOCTH, HEOOXOMMMOW st
pEeIIeHs] MPAKTHYECKUX 3a/ad M IKOJOTHYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M IPUPOJIHOM CPELE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHWM, KOTOpPAs BKJIKOYAET: OCHOBOIOJArarolue
MOHATHUS (XMMUYECKUH DJIEMEHT, aToM, »JJEKTPOHHAash O000JI0YKa aroMa, MOJIEKyIa,
BaJICHTHOCTh, d3JEKTPOOTPHUIATEIHPHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas ¢dopmyia
(pa3BEépHyTasi U COKpalléHHas), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00BEM, YIJIEpOIHBII
CKeJeT, (pyHKIMOHANbHAs TpyMna, pajuKkai, U30MEpHs, U30MEpPbl, TOMOJIOTHUECKUI psI,
TOMOJIOTH, YIJIEBOAOPOABL, KUCIOPOA U a30TCOJAEPKAIIUE COCAMHEHNSA, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE COEAUMHEHHUS); TEOPUM U 3aKOHBI (Teopus
CTpOeHMSI opraHnyeckux BeilecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsSI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B
OCHOBE MOHUMAaHUsI MPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKUX SIBIICHUH, (PAKTOIOrHUYECKUe
CBEJIEHUSI O CBOWMCTBAaX, COCTaBe, MOJYYECHWH W OE30TaCHOM HCIOJIb30BAHUU BAKHEUIIINX
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON JIEATETLHOCTH YEJIOBEKA;

COPMUPOBAHHOCTh ~ YMEHHM  BBIABIATH  XapaKTEPHBbIC TMPHU3HAKA  TOHSTHUH,
YCTaHABJIMBATh WX B3aWMOCBS3b, UCIIOJI30BATh COOTBETCTBYIOIINE MOHSITHUS MPU ONMCAHUN
COCTaBa, CTPOEHUS U MPEBPALLICHUI OPraHUYECKUX COCTUHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUN MCTIOIH30BATh XUMHYECKYIO CUMBOJIUKY ISl COCTABJICHHMSI
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHON) (GOpPMyT OpPTaHUYECKHX
BEIIECTB M YPABHEHUW XHMHUYECKHX PEAKUUH, W3rOTaBIMBaTh MOJEIU MOJEKYI
OpPraHUYECKHUX BEIIECTB ISl WIUTIOCTPALIMKY UX XUMAYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh ~ YMEHMI  YCTAHABIMBATh  IPUHAIUICKHOCTh  HM3YyUYEHHBIX
OpPTraHWYECKUX BEIIECTB 10 WX COCTABYy M CTPOSHUIO K OMPEACIEHHOMY KIIacCy/TpyIme
COEMHEHUN (yrneBoaopo/sl, KHUCJIOPOJT u a30TCoAEpKAIIME COECUHEHN,
BBICOKOMOJIEKYJISIDHBIE  COCJIMHEHHUSA), JaBaTb UM Ha3BaHMUS MO CHUCTEMAaTUYECKOM
Homenknatype (IUPAC), a Takke MNpUBOIUTH TpPHUBUAIbHBIE HA3BaHUS OTICIbHBIX
OpTaHUYECKUX BEIIECTB (ITHJICH, MPOMIICH, alleTUJICH, dTHICHIJINKOb, TIUIEPUH, (eHOT,
dbopManberu, ameTanbAeTH, MypaBbUHAS KHCJIOTA, YKCyCHas KHCIOTa, OJEHMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCJIOTA, TIII0K03a, PPYyKTO3a, KpaxMal, MeJTi0a03a, TIUIWH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPENEATh BUABl XHUMHUECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHbIE);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJIOKECHHSI TEOPUN CTPOCHHS OPTraHUICCKUX
BemiecTB A. M. BytnepoBa 17151 00bsicCHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS; 3aKOH COXPAHEHUSI MACChI BEUIECTB;

c(OPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaThb COCTaB, CTpOEHHUE, (PU3nyecKkue Hu
XUMHUYECKUE CBOMCTBA THUIMYHBIX MPEICTABUTENEH PA3JIUYHBIX KJIACCOB OPraHUYECKHUX
BelecTB (METaH, dTaH, dTWICH, MPOMWIEH, aneTuieH, Oyraauen-1,3, meTunOyTanuen-1,3,
O€H30J1, METAHOJI, TAHOJI, STUJICHTJIUKOJIb, TJIMIIEPUH, (EHOJI, alleTaabACTH I, MypaBbUHAS U
YKCyCHasi KHUCJOTBI, TJIIOKO3a, KpaxMmaj, UeJII0JIo3a, AaMUHOYKCYCHas KHUCIIOTa),
WUTFOCTPUPOBATh TEHETUYECKYIO CBSA3b MEXKIY HHUMH YPABHEHUSIMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,



c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HMCTOUYHUKU YIIEBOJAOPOIHOTO CHIPHS
(HeTh, IPUPOIHBINA Ta3, Yyroib), CIIOCOOBl X MEepepadOTKU U MPAKTHUECKOE MPUMEHEHHE
IPOJYKTOB NEPEPabOTKU;

c(OPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM YPABHEHHSIM
(Maccbl, 00bEMa, KOJIMUECTBAa UCXOAHOTO BEIIECTBA WM MPOAYKTa PEaKLUU MO M3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB UM MPOAYKTOB PEAKIINHN);

c(hOPMUPOBAHHOCTh YMEHUW BIAJE€Th CUCTEMOM 3HAHMM OO0 OCHOBHBIX METOJIAX
HAyYHOT'O TO3HAHUS, HMCIOJb3YEMbIX B XUMHUU NPHU H3YUYEHUU BELIECTB M XUMHUYECKHUX
ABIeHUM (HAOMIOJeHHWe, HW3MEPEHHE, SKCIEPUMEHT, MOJIETUPOBAHUE), HCIOIb30BAThH
CUCTEMHBbIE XUMHUYECKHE 3HAHUS I INPUHATHAA PELICHWH B KOHKPETHBIX KU3HEHHBIX
CUTYAIMX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUI COOJI0IaTh MPAaBUIIA TIOJb30BaHUS XUMUYECKOM MOCYA0M U
nabopaTOpHbIM  000pYIOBaHMEM, a TakKe TMpaBWwia oOOpalleHus C BellecTBaMU B
COOTBETCTBUH C UHCTPYKLUSAMH IO BBIIOJIHEHHUIO Ja00PAaTOPHBIX XUMHUUECKHUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHMI IUIAHUPOBATH M BBINOJIHATH XUMHUYECKHH SKCIIEPUMEHT
(npeBpalleHnss OpraHMYeCKUX BELIECTB IPU HArPEBAHUU, ITOTYYEHUE ITUIIEHA U U3yUYEHHE €T0
CBOMCTB, Kauye€CTBEHHbIE pEAKIMM OPTraHWYECKUX BEIECTB, JCHATYypalus OENKOB MpHU
HarpeBaHWM, I[BETHbIE pEAKIMK OEJKOB) B COOTBETCTBHUM C TMpPAaBWJIAMH TEXHHUKHU
0e30MacHOCTH TMpU OOpallleHUH C BeIIeCTBaMH U J1a0OpaTOPHBIM O0OOPYIOBaHHEM,
NPE/CTaBIATh PEe3yJbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX Peakuuid U (OpMyJIUpPOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUI KPUTHUYECKU aHAIU3UPOBATh XUMHUUYECKYIO HH(POPMAILIHIO,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeAcTBa MaccoBol uH(popmanmu, WHTEpHET U
JPYTHX);

c(hOPMHUPOBAHHOCTh, yMEHUH COOJIOaTh MpaBUjia IKOJOTHYECKH IIEIeCO00pa3HOTo
NOBEACHUS B OBITY U TPYIAOBOU AEATEIBHOCTU B LIENSAX COXPAHEHMSI CBOETO 3J0POBbSI U
OKpY>Karolliel IpUpPOAHON CpeJibl, 0CO3HABATH OMACHOCTh BO3JICHCTBUS HA JKUBbIE OPraHU3Mbl
ONPEACTEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAs cmbica mokasarens [IJIK, moscHsaTe Ha
npuMepax crnocoObl YMEHBIIECHUS U IPEIOTBPALLEHHS UX BPEIHOTO BO3/ICMCTBUS HA OPTaHU3M
YEJI0BEKa;

JUIsl 00YYaIOIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE IPUMEHSTh
3HaHMS 00 OCHOBHBIX IOCTYIMHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUM;

JUISL CIENBIX W CIA0OBHIAAIINX OOYYaIOIMIUXCSA: YMEHHE HCIONIb30BaTh pelbe(HO-
TOYEYHYIO cucTeMy 0003HaueHuil JI. bpaiins ans 3anucu XuMuueckux Gopmy.

11 KIIACC

[IpeameTHble pe3ysbTaThl OCBOCHMSI Kypca «OOmas M HeopraHUYecKas XUMUSD)
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUN: O XWMHUYECKOW COCTaBIIAIONICH €CTECTBEHHO-
HAy9YHOW KApTHUHBI MHUpPA, POJIM XMMHUU B TO3HAHWH SBJICHUA MPUPOJBI, B (OPMHUPOBAHUN
MBIIIJIEHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYHKIHUOHATIBHOM IpaMOTHOCTH, HEOOXOIAUMOMN ISt



pelleHus] MPAKTUYECKUX 3aJad U 3KOJOTHYeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEAE;

BJIAJCHUE CUCTEMOM XUMHUYECKHX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATArOIINE
HNOHATUSA (XUMHUYECKUM JIEMEHT, aTOM, M30TOIl, S-, P-, d- AJIEKTPOHHbIE OpPOUTAIM ATOMOB,
MOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCTD, AIEKTPOOTPHUIATEIFHOCTD, CTEIICHD
OKHUCJIEHUS, XMUMHUYECKas CBSA3b (KOBAJEHTHas, WOHHAs, MeETa/InYecKas, BOJOPOJHAas),
KpUCTAJUINYECKasT pelETKa, THUMBl XMMHWYECKUX PEaKUMi, pPacTBOp, SJIEKTPOJIMTHI,
HEAJIEKTPOJIUTBI, IEKTPOIUTUIECKAS JUCCOLUALINS, OKACIUTEND, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peaklud, XHMHUYECKOE paBHOBECHE); TEOpPUHM M  3aKOHBl (Teopus
ANEKTPOJMTUYECKON Jucconmanuu, nepuoandecknin 3ako” J[. M. Mengaeneesa, 3akoH
COXPaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU TP XUMUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CUMBOJUYECKUM S3bIK XUMHUHM, MUPOBO33PEHUECKHUE 3HAHMUS,
JeXalye B OCHOBE ITIOHUMAHUS NPUYMHHOCTM M CHCTEMHOCTHM XUMUYECKHUX SIBJICHHH,
(dakToNoruuecKkue CBENEHUST O CBOMCTBaxX, COCTaBe, MOJYyYEeHUH U O€30MacHOM
WCIOJIb30BAaHNN BAXHEMIINX HEOPTraHMYECKHX BEUIECTB B OBITY M MPAKTUYECKOU
NEeSATENbHOCTH YEJIOBEKa,;

COPMUPOBAHHOCT ~YMEHMHM  BBISIBIATH  XapaKTEpHbIE  IPU3HAKUA  IOHATH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIIME MMOHATHS MPU ONMMCAaHUU
HEOPraHWYECKUX BELIECTB U UX MPEBPALICHMIA;

c(OpPMUPOBAHHOCTh YMEHUHN HCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JJISI COCTaBJICHUS
(GopMyJ1 BEIIECTB U YPABHEHMM XUMHUYECKUX PEAKLUN, CUCTEMATHUUECKYIO HOMEHKJIATYpy
(IUPAC) u TpuBuHanbHblE Ha3BaHUS OTJEIbHBIX HEOPTaHWYECKUX BeEIECTB (YrapHblil ras,
YTJIIEKHUCIIBIN Ta3, aMMUAK, raméxasl U3BeCThb, HEral€Has U3BeCTb, IUThEBasl COAA, MUPUT U
Ipyrue);

c(OpPMUPOBAHHOCTh YMEHHUHM OMNpENeNATh BaJCHTHOCTh U CTENEHb OKHCIICHUS
XUMUYECKUX D3JIEMEHTOB B COCIMHEHMSX PAa3JIM4YHOIO COCTaBa, BUJ XHUMHUYECKOW CBA3U
(xoBaJIeHTHAas1, MOHHAsI, METAJUIMYECKAs], BOJOPOAHASI) B COEAMHEHHUSAX, TUIl KPUCTAININYECKON
pPEIETKM KOHKPETHOI'O BeLIecTBAa (aTOMHAs, MOJEKYJSpHAsl, WOHHAsA, METaJInYecKas),
XapakTepP cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHN;

c(OpPMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPHUHAJICKHOCTh HEOPraHUYECKUX
BELIECTB 10 UX COCTaBY K OIpENEIEHHOMY KJIacCy/TpylIe COeIMHEHUN (IPOCThIE BEIECTBA
— METAJUIbl 1 HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS, KUCJIOThI, aM(OTEPHbIE THIPOKCHUIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHHUI pacKphIBaTh CMBICI Nepuoanydeckoro 3akona J[. U.
MenneneeBa © JI€MOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
IPOrHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTb YMEHHUI XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 1eMeHTOB 1—4 nnepnonos Ilepruoanyeckoi cucTeMbl XUMHYECKHUX 3JIEMEHTOB /l.
W. MenneneeBa, UCIONB3Ysl MOHATHS «S-, P-, d-3NEKTPOHHBIE OPOUTATINY, «IHEPTETHUECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHMUYECKHUX DJIEMEHTOB U UX
COEIMHEHMH 110 IepuoaaM U rpynnam [lepuoauueckoi CHCTeMbl XUMUYECKUX JIEMEHTOB /.
H. Menneneena;



c(OpPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMHCHIBATH) OOIIME XHUMHYECKHE
CBOMCTBA HEOPTaHWYECKUX BEUIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIATh CYILIECTBOBAHHE
TEHETUYECKON CBSI3U MEXJy HEOPraHMYECKHMMH BEIECTBAMU C IOMOILIBIO YPAaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH;

c(OpPMUPOBAHHOCTh YMEHHS KIACCUPUIIUPOBATH XUMUUECKUE PEAKIIUH 0 Pa3IMUHBIM
npu3HakaM (YMCIy M COCTaBy pearMpyrolluxX BeIIeCTB, TEIJIOBOMY 3(QeKTy peaxiu,
U3MEHEHUIO CTENEHEM OKUCJIEHMsS JJIEMEHTOB, OOpaTUMOCTH pEakUuH, Y4aCTHUIO
KaTaJIn3aTopa);

C()OPMUPOBAHHOCTb YMEHHUI COCTaBJISATh YPABHEHMS pEaKUUil pa3Iu4HbIX THUIIOB,
MOJIHBIE U COKpAIEHHBbIE YPAaBHEHUS PEAKIMil MOHHOTO OOMEHA, YUWTHIBasl YCJOBHS, MPH
KOTOPBIX 3THU PEAKIUU UIYT 10 KOHIIA;

c()OPMUPOBAHHOCTh YMEHUN INPOBOJUTH PEAKIMH, MMOATBEPHKAAOIINE KAaueCTBEHHBIN
COCTaB PA3JMYHBIX HEOPTaHWYECKUX BELIECTB, PACHO3HABaThb OMNBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB;

c(OpMHUPOBAHHOCTb YMEHHM pacKpbIBaTh CYLIHOCTh OKHCIIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI TOCPEACTBOM COCTABJICHUS DSJEKTPOHHOTO OajiaHca STHX
peakuuii;

c()OPMUPOBAHHOCTb YMEHHUM OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON peakluu
OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3zaeiicTeus (npunuun Jle [larense);

c()OPMUPOBAHHOCTh YMEHHUIN XapaKTepU30BaTh XMMHUECKHUE IPOLECCHI, JieXkKallue B
OCHOBE IPOMBIIUIEHHOTO  IIOJYyYEHUS CEpPHOM  KHUCIOTHl, aMMHaka, a TaKkke
c()OPMUPOBAHHOCTb MPEJICTaBICHUM OO0 OOIIMX HAyYHBIX MPUHLMIIAX U 3KOJOTUYECKHX
npobsieMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCIECHUS C MCIOJB30BAHUEM MOHITHS
«MaccoBasi J10JIsl BELIECTBA B PacTBOPE», OObEMHBIX OTHOLIEHUI Ia30B IPU XUMHUYECKHX
peaxkiuusax, Macchl BELIECTBA WM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOUIMX B PEAKLMU BELIECTB, TEIIOBOro 3(dexTa peakunu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEUIECTB, MPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJTIO/IaTh MPAaBUIIA TIOJIH30BAHUS XUMUYECKON TIOCYI0N 1
7abopaTopHbIM O0OpYAOBAaHHMEM, a TakXKe I[paBWia OOpalleHHs C BEIIECTBAMU B
COOTBETCTBUM C UHCTPYKLHSAMH IO BBIITOJIHEHUIO Ja00PATOPHBIX XUMHUECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHMI IUIAHUPOBATH M BBINOJIHATH XUMHUYECKHHI SKCIIEPUMEHT
(pasznokeHue TMEpPOKCHAA BOAOPOAA B MPUCYTCTBHHM KaTajau3aTopa, OMPEICICHUE CpeIbl
pacTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAIBHOTO WMHIMKATOpA, BIMSHUE Ppa3IUYHbIX
(aKkTOpoB Ha CKOPOCTh XMMHUYECKOM pPEaKIUH, pPEeaKlMd MOHHOIO OOMEHA, KaueCTBEHHbBIE
peakuuu Ha cyiabdar-, KapOoHAT- M XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHS, pEILIEHUE
AKCIIEPUMEHTAJbHBIX 3a7ad 1o Temam «Metamis» u «Hemerannbl») B COOTBETCTBHH C
npaBWJIaMd TEXHUKH O€30MacHOCTH MpH OOpallleHMH C BElIeCTBAaMU U J1a0OpaTOPHBIM
00OpyI0BaHUEM, NIPEJCTABIATh PE3YJIbTaThl XUMUYECKOTO SKCIEPUMEHTA B (JOpME 3alucH
YPaBHEHUN COOTBETCTBYIOILMX peakuuid U (OpMyJIUpOBaTh BBIBOJABI HAa OCHOBE 3THUX
PE3yJbTaTOB;



c(hOpPMHUPOBAHHOCTh YMEHUIN KPUTHYECKU aHATM3UPOBATh XUMHUECKYIO HH(POPMAIIHIO,
MOJIYy4YaeMyl0 M3 Pa3HbIX MCTOYHHKOB (CpPEeACTBa MacCOBOM KOMMyHUKanuu, HTepHET u
JPYTHUX);

c(OPMHUPOBAHHOCT, yYMEHUHN COOJI0/IaTh MpaBUjia IKOJOTHYECKH IEIecO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOUW JEATEIHHOCTH B IENISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKPYXaroUen MPUPOIHOU CPEABI, 0CO3HABATH ONTACHOCTH BO3/ICMCTBUS HA )KUBBIE OPTaHU3MBbI
onpeneraEHHbIX BEIIEeCTB, MOHUMAast cMbIci okazatens [IJIK, noscHaTh Ha mpumepax crnocoObl
YMEHBIICHUS U IPEAOTBPAILICHUS UX BPEAHOTO BO3/ICICTBHS HA OPraHU3M YEJIOBEKA;

JUIsE 00YYaIOIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE IPUMEHSTh
3HaHUSA 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUTSL CIENBIX W CIA0OBHIAAIINX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh pelbe(HO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins niis 3anvcu XuMudeckux GopmyIl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
KoanuectBo yacoB
Ne n/m HanmeHoBaHMe pa3ejioB U TeM K I DJIeKTpPOHHbIe (HM(pPOBbIE)
) NpPOrpaMMbI Beero OHTPOJILHbIE PAKTHYECKHE  \GpasoBaTenbHbIE pecypebl
padoThbI padoThI
Pasnea 1. Teopernyeckue 0CHOBBI OPraHUYeCKOM XUMHH
[Ipenmer oprannueckoit xumun. Teopus
el p P bubmuorexa [{OK
1.1 CTPOECHUSI OPTraHUYECKUX COCTUHEHUN A. 3
https://m.edsoo.ru
M. bytneposa
Hroro no pazueny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHbIe yIIIEeBOAOPOABI — AJKAHBI 2 bubmorexa [JOK
) pel y AlopoaL https://m.edsoo.ru
IIOP mpoexra «Touka pocray.
HenpenenbHble yraeBogopoabl: aaKkeHbl Obnaxo suammit. BupTyanbusri
2.2 pea y AOPOJIBL: ’ 6 1 HPaKTHKYM.
aJIKaIUCHBI, aJIKHHbI https://oblakoz.ru/
but6mmoreka [IOK
2.3 ApOMaTHYECKHE YTIIEBOIOPOIbI 2 https-//m.edsoo.ru
24 IIpupoaHbIE HCTOYHUKH YIJIEBOJOPOJAOB U 3 1 bu6nuorexa [IOK
) WX TepepadoTKa https://m.edsoo.ru
Hroro no pazngeny 13
Paznen 3. Kucjiopoacoaep:xainiue opraHniecKue CoeuHeHnsl
bubnunorexa [IOK
3.1 Cnuprtel. ®enon 3 https://m.edsoo.ru
LIOP npoexkra «Touka pocTtay.
Iudposas madbopatopus POLUSLAB
3 Anpaerunpl. KapOOHOBBIE KUCIIOTHI. 7 1 «XuMHU.
' CrnoxHble 3¢upbl ITK. BecrpoBoIHBIil MyJIBTHIATIHK
LFS. Jatunk mns u3mepenus pH
Cpelibl pacTBopa.
but6mmoreka [IOK
3.3 YIIeBop! 3 I https://m.edsoo.ru
Wroro no pazneny 13




Pasnea 4. Aszorcoaeprkaiiue opraHu4ecKue coeJHHEeHHS

4.1 AMuHBI. AMUHOKHUCIIOTHL. benkn 3 Eggsj?;r%T:;iggK
Hroro no pazngeny 3
Pa3znen 5. BbicokoMoOJIEKYJISIPHBIE COEINHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Eggs?;;T:é(siggK
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2
11 KIIACC
KoaunuecTBo yacoB
Ne o/ HaumeHoBaHme pa3iesioB U TeM K o dyeKTpoHHbIE (LM poBbIE)
B NMPOrpamMMbl Bcero OHTPOTLHBIC paKTHieckue o0pa3oBaTe/ibHbIE PeCypPChl
padoTsI padoThI
Pa3znei 1. Teoperuueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [leproanueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUuMHYECKUX 3 E;ISSJ?/I//I;T:;;ESK
snemenToB /1. 1. Menpaencena — )
12 Crpoenue BemiecTBa. MHOTOOOpasue 4 bubnnorexka HOK
' BEIIIECTB https://m.edsoo.ru
LOP mpoexra «Touka pocTtay.
13 D —— 6 1 1 O06irako 3HaHUH. BupTyaasHbIH
IIPaKTUKYM.
https://oblakoz.ru/
bubnmoreka [JOK
Hroro no pasaeny 13 https://m.edso:)_.lru
Paznen 2. Heoprannueckasi XuMusi
LOP mpoexra «Touka pocTtay.
21 Y P— 6 1 O6naxo 3Hanuii. BupTyansHbiit
IIPaKTUKYM.
https://oblakoz.ru/
LOP mpoexra «Touka pocTtay.
29 HeMeTaribl 9 1 1 O06urako 3HaHUH. BupTyaasHbIH

MPAKTUKYM.
https://oblakoz.ru/




23 CBs13p HEOPraHUYECKUX U OPraHUYECKUX ) bubnuoreka [JOK
BEILIECTB https://m.edsoo.ru
Uroro no pazneny 17 ngg;;f;;ggK
Pa3znen 3. Xumus v :Ku3Hb
3.1 XHUMHUS U )KU3Hb 4 }}? ::Sg;;fg;(]jgl{
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
INOYPOYHOE IINIAHUPOBAHUE
10 KITIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
[
Jlj;-n Tema ypoka Bcero Kourpoapnpie  Mpaxruyeckue il:;‘?eﬂl/lﬂ gg]igz];:fenbnme
padoTsI padoThI pecype
1 IIpeamer opraan4eckoi XUMuHu, € 1 bubnuorexa [IOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE 05.09.2024  https://m.edsoo.ru
Teopust cTpoeHHsI OpraHUuYEeCKUX
2 coe;I:HHeHIEﬁ A .M. ]I;yTnepOBa, €€ OCHOBHBIE 1 bubmorexa HOK
HOONKEHIS 12.09.2024  https://m.edsoo.ru
[IpencraBienue o ki1accupuKauu
3 OpraHn4YecKux Bemects. Homenkinarypa 1 bu6muoreka [IOK
(cuctemaTuvecKkas) U TPUBUAIbHBIC HA3BAHMS 19.09.2024  https://m.edsoo.ru
OpraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1 bu6muoteka [JOK
TOMOJIOTHYECKUH Pl 26.09.2024  https://m.edsoo.ru
5 MeraH 1 3TaH — NpoCTEUILIE 1 bu6muoreka [IOK
MPEJICTAaBUTENN aJTKAHOB 03.10.2024  https://m.edsoo.ru
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 buGnnorexa LIOK
’ 10.10.2024  https://m.edsoo.ru




7 OTUJEH U NPONUIEH — IMPOCTENIINE bu6nunorexa [IOK
MPEJICTAaBUTENN AJTKEHOB 17.10.2024  https://m.edsoo.ru
] [Tpaktuueckas padota Ne 1. «Ilomydenue 1 bu6muoreka [IOK
STUJICHA U U3YYEHHE €TI0 CBOKCTBY 24.10.2024 | https://m.edsoo.ru
Anxanunensl. byraguen-1,3 n
9 MeTHJf6 Tannei-li ITonyuenue Bubmnorexa HOK
" o Y 07.11.2024  https://m.edsoo.ru
CUHTETUYECKOTO KayuyKa 1 Pe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,
10 TOMOJIOTHYECKUH psi. ALlETHUIIEH :P Bubmnorexa HOK
. PAL. 14.11.2024  https://m.edsoo.ru
MPOCTEHIINIA TPEICTABUTEND aJIKHHOB
1
[Tonyuenue AnkuHoB ( Ha mpuMepe I1.P. TTony4enue HOP npoekra «Touka .
pocrtay. O01aKo 3HAHUH.
11 arneTusieHa). BerauciaeHus mo ypaBHEHHUIO aleTHICHA U .
. HBVICHIE €10 21.11.2024 BupTtyajibHbIi OPAKTUKYM.
XUMHIECKOU peaKitiu yeH https://oblakoz.ru/
CBOHMCTB.
12 Apenbl: 6eH301 ¥ Toiyoll. TOKCHYHOCTh bubmmoreka [JOK
apeHoB 28.11.2024 | https://m.edsoo.ru
13 ['enernueckas cBs3b yIiIeBOJIOPOIOB, bu6muoreka [IOK
MPUHAJISKAIMX K Pa3IMYHbIM KJIaccam 05.12.2024  https://m.edsoo.ru
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
14 IT pI/I po HHBIfI ra3 v 1o TI}{]ble Heg)TI;HHHe rasbl bubmorexa HOK
PHpOz y ’ 12.12.2024  https://m.edsoo.ru
He(Th ¥ MPOAYKTHI €€ IepepaboOTKH
[IpupoaHbIE HCTOYHUKH YTIEBOJOPOIOB:
15 o pI/I pO,HHHBIﬁ ras Hu II0Il TIZI:IG HegTI;)IHiIe rasul bubnorexa LIOK
PHD ny ’ 19.12.2024  https://m.edsoo.ru
HE(PTh U IPOAYKTHI €€ mepepadoTKu
16 KonuTpomnpHas padoTa mo pazueny bu6muoreka [IOK
«YTIIeBOAOPOIBD) 26.12.2024  https://m.edsoo.ru
17 [IpenenbHbIC OTHOATOMHBIE CITUPTHI: bubnunorexa [IOK
METAHOJI U 3TaHOJI. BoopoiHas CBs3b https://m.edsoo.ru
18 MHOroaToMHsbI€ CIIMPTHL: STUICHITIMKOb U bu6nuorexa [IOK
TIIULIEPUH https://m.edsoo.ru
19 deHoII: CTPOCHHUE MOJIEKYJIBI, (PHU3NYECKUE U bu6muoreka [IOK
XUMUYECKHUE CBOUCTBA, IPUMEHECHHE https://m.edsoo.ru
20 Anpaerunpl: GopManbaeTy U arleTalbIeTH/. bubnunorexa [IOK

ArteTon

https://m.edsoo.ru




OnHOOCHOBHBIE IIpEeNbHBIE KAPOOHOBBIE

but6mmoreka [IOK

21
KHCIIOTBI: MypPaBbUHASL U YKCYCHAsI https://m.edsoo.ru
ITOP nmpoexkra «Touka
1 poctay. Ludposas
[L.P. «3yuenue naboparopuss POLUSLAB
2 [Tpaktuueckas padota Ne 2. «CBoiicTBa CHJIBI «XUMHUA.
pacTBOpa YKCYCHOM KHCJIOTBD» OITHOOCHOBHBIX IIK. becnpoBoaHsIit
KapOOHOBBIX MynbTuAaTdyuk LFS.
KHCIIOT» I[aT‘-II/IK I U3MEPECHUA
pH cpenbl pacTBopa.
23 CreapuHOBas U 0JIEMHOBAs KUCIIOTHI, KaK bubnmoreka [JOK
MPEJCTABUTENN BBICHIMX KaPOOHOBBIX KHCIIOT https://m.edsoo.ru
24 MBpblia KaKk COJIM BBICIINX KapOOHOBBIX bubmuoteka [JOK
KHCJIOT, NX MOJOIIIEE JCHCTBIE https://m.edsoo.ru
Cnoxxnble 3(UpbI KaK MPOU3BOIHbBIE
bup P but6moreka [IOK
25 KapOOHOBBIX KUCIIOT. [ HAPOTIN3 CIIOKHBIX
https://m.edsoo.ru
3¢upoB
2 JKupsl: runponus, npUMeHEHHE, bubnuorexa [IOK
OuMoJIoTHYecKasi poJb )KUPOB https://m.edsoo.ru
VYrieBospl: COCTaB, KIacCU(UKALU.
s ’ (1)' bubnuoreka [JOK
27 Bakueiiue npeacTaBuTeNn: TIII0K03a,
https://m.edsoo.ru
dbpykTOo3a, caxapos3a
28 Kpaxman u nemnrono3a Kak IpupoHbIe bubmmoreka [JOK
[IOJIUMEPBHI https://m.edsoo.ru
Konrponsnas pabora no pasaen
29 «Kncﬁo oz[cozrx)e mamneg FaHI/I}IIIeCKI/Ie Bubmnorexa HOK
P p p https://m.edsoo.ru
COEIMHCHHUSI
. but6moreka [IOK
30 AMUHBI: METHJIAMUH U aHWJINH
https://m.edsoo.ru
AMMHOKHUCIIOTBI KaK aM(OTEpHBIE
(orep but6mmoreka [IOK
31 OpraHUYEeCKUE COCAUHEHUS, UX
https://m.edsoo.ru
ouosoruueckoe 3Hadenue. [lenruapt
3 benku kak npupoaHsie bu6nuorexa [IOK
BBICOKOMOJIEKYJIIPHBIE COETMHEHHUS https://m.edsoo.ru
33 OCHOBHBIE TOHSATHS XUMUHU bubmuorexa [{OK

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

https://m.edsoo.ru




34

OcCHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUN.
IInactmaccel, Kayd4yKH, BOJIOKHA

bubnunorexa [IOK
https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KIIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka
n/n yp Bcero KO;IT])OJILHLIe HpﬁaRanecxne U3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypes

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1 bubmuorexa [{OK
KOH(UTYypaIusi aTOMOB 06.09.2024  https://m.edsoo.ru
Ilepnonnueckuit 3akoH u Ilepuoanueckas

) cUcTeMa XMMUYECKuX 3yemeHToB /I, U. 1 bubmuorexa [{OK
MenneneeBa, X CBSI3b C COBPEMEHHOU 13.09.2024  https://m.edsoo.ru
TEOpHUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB 1
XHMUYECKHUX 3JIEMEHTOB U UX COCAUHEHUN 1O I1.P. CpaBHeHue IHOP npoexra «Touka

3 rpyIIaM H nepuoaam. 3HaueHue 1 CBOICTB poctay. O06IaKo 3HAHWH.
IIEPUOAUYECKOr0 3aKOHA U CUCTEMBI TUIPOKCH]IOB 20.09.2024 BupTyalbHbI} TPaKTUKYM.
xuMudeckux ayementoB /.M. Meneneena B 3JIEMEHTOB 3-TO
pPa3BUTHUH HAyKU nepuozia [C.

Crpoenue BeniecTBa. XUMHUYECKasl CBS3b, €€ LIOP npoexkra «Touka }
. pocta». O01aKko 3HaHUH.

4 BH/JIbI; MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM 1 o

B 27.09.2024 BupTyalbHbI} TPaKTUKYM.
CRA3H. BOAOPOHAT CBAE https://oblakoz.ru/
BasieHTHOCTB. DNIEKTPOOTPULIATETEHOCTD.

5 Crenenb okucneHus. Bemecrsa 1 bubmuorexa [{OK
MOJIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO 04.10.2024  https://m.edsoo.ru
CTpOCHUS
[TonsiTne o nucnepcHbIX cucTeMax. McTuHHBIE

6 u KOJIJIOI/II[HI;:IG aETBo bl. MaccoBas 1011 1 bubmorexa IIOK

P pBI- 11.10.2024 | https://m.edsoo.ru
BEIIECTBA B pACTBOPE

7 Knaccudukamnus 1 HOMEHKIaTypa 1 bu6muoreka [IOK

HEOPraHUYECKUX COeAMHECHUN. [ 'eHeTnUecKas 18.10.2024 | https://m.edsoo.ru




CBs3b HCOPraHNMYCCKUX BCUICCTB, PA3JIMYHBIX
KJ1aCCOB

Knaccudukamnus XuMruaeckux peakiuii B
HEOPraHUYeCKOU U OPraHU4ECKON XUMUHU.

COCTUHEHUN

8 3aK0H COXpaHEHHUS MacChl BEIIECTB; 3aKOH Bubmiorexa LIOK
p ’ 25.10.2024  https://m.edsoo.ru
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKUX PEAKITUIX
9 Ckopoctb peakiun. OOpaTuMbIe peakiuu. but6mmoreka [IOK
XHUMHUYECKOE PAaBHOBECHE https://m.edsoo.ru
[TpakTrueckas padorta Ne 1. «Bnusiaue
10 pa3nMYHbIX ()aKTOPOB HA CKOPOCTH https://oblakoz.ru/
XUMHUYECKON PEaAKIIUn»
DJIeKTpoJIUTHYECKast auccoruanus. [Tonsitue o
1 BOZOpoHOM ToKasarene (pH) pactBopa. bu6muoreka [IOK
Peakniuu nonHoro oomena. ['muponm3 https://m.edsoo.ru
OpraHUYECKUX U HEOPraHMYECKUX BEIIECTB
OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
p bubnunorexa [IOK
12 [TonsiTe 00 MEKTPOIM3E PACIIIIABOB U
N https://m.edsoo.ru
pacTBOpPOB coJieit
13 KonrponsHast paborta no pasueny bubmuoteka [JOK
«TeopeTnueckre OCHOBbI XUMHUU» https://m.edsoo.ru
Merautbl, ux noJyioxenue B [lepuognueckoit
CHCTEME XUMUYECKHuX 351emMeHToB [[. U.
A bubnunorexa [IOK
14 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
. https://m.edsoo.ru
atomoB. OOmue hu3ndecKkrue CBOMCTBa
METaJIJI0B
15 CruiaBbl METaLIOB. DJIEKTPOXUMUYECKUM Pl bu6muoreka [IOK
HanpsH>KEHUA METaJIOB https://m.edsoo.ru
XUMHYECKHE CBONCTBA BAXKHEUIIINX METAJIIOB
16 (HaTpuii, Kanui, KaJabIUi, MarHui Bubmorexa LIOK
PHH, N ’ P ’ https://m.edsoo.ru
ATIOMUHUN) U UX COCTUHEHUN
17 XHWMHYECKHE CBOMCTBA XpOMa, MEU U UX bubnmoreka [JOK
COCIMHEHMH https://m.edsoo.ru
18 XuMHYECKUEe CBOMCTBA [IUHKA, JKEJIe3a U UX bubnunorexa [IOK

https://m.edsoo.ru




[TpakTuyeckas pabora Ne 2. "Pemenue

IIOP npoekra «Touka
poctay. O01aKo 3HAHUH.

19 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME N
M " BupTtyaibHbiil IpakTUKYM.
«VieTalllib https://oblakoz.ru/
Hewmeramnsl, ux nonoxenue B [leproanueckon
’ P bubmorexa [JOK
20 CHCTEME XMMHUYECKHX dneMeHToB []. 1.
https://m.edsoo.ru
MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB
du3nyecKre CBOKMCTBA HEMETAJIOB.
bubnunorexa [IOK
21 AnoTponusi HEMETAUIOB (Ha IPUMEpE
https://m.edsoo.ru
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)
2 XUMHYECKUE CBOWMCTBA raJOT€HOB, CEPBI U UX bu6muoreka [IOK
COCTUHEHUN https://m.edsoo.ru
23 XuMuyeckue cBoMCTBa a30Ta, pochopa u ux bubnmoreka [JOK
COCJIMHEHU I https://m.edsoo.ru
24 XUMHUYECKUE CBOMCTBA yIIIepoia, KPEMHHUS U bubnmoreka [JOK
UX COEOUHEHNN https://m.edsoo.ru
25 IIpuMeHeHNEe Ba)KHEUIINX HEMETAUIOB U UX bu6nuorexa [IOK
COCTUHEHUN https://m.edsoo.ru
O06001IeHrEe U cUCTEMaTH3aLMs 3HAHUI 110
2% teme «HeMetamnsny. Beruucienus mno bubnuorexa [{OK
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U https://m.edsoo.ru
TEPMOXUMHUYECKUE PACUETHI
IOP npoekra «Touka
[TpakTuueckas padota Ne 3. «Pemenne poctay. OO0aKo 3HAHUIA.
27 OKCIIEPUMEHTAIBHBIX 32J1a4 110 TEME BupryanbHblid IPaKTUKYM.
"Hemeramms"» https://oblakoz.ru/
78 KonrponsHast pabora no Temam «MeTauib» U bu6nunorexa [IOK
«HemeTtaib https://m.edsoo.ru
29 Heoprannueckue n opraHu4ecKue KUCIOTHI. bu6muoreka [IOK
Heoprannueckue u opraHn4ecKue OCHOBaHHUS https://m.edsoo.ru
AmMdoTepHble HeopraHM4ecKHue u
30 OpraHMYeCKHUE COeTUHEHNUS. [ 'eHeTnUecKas bu6muoreka [IOK

CBsA3b HCOPraHM4YCCKUX U OPraHuYCCKHUX
BCIICCTB

https://m.edsoo.ru




Ponb xuMuM B 00€CIICUEHUH 3KOJIOTHYECKO,

bubnunorexa [IOK

31 SHEPTETUYECKON U MUIIEBON OE30MaCHOCTH, 1 htps://m.edsoo.ru
Pa3BUTUHU MEAUIUHBI
32 i mowssentoro roryscHs | Bumorexa LIOK
P uu P y https://m.edsoo.ru
BKHEHUIITHUX BEILIECTB
33 YenoBek B MUpPE BELIECTB U MATEPHATIOB 1 bubnmorexa LIOK
https://m.edsoo.ru
but6mmoreka [IOK
34 XWUMUSA U 3J0pOBbE YEIOBEKA 1 hitps://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOJNYECKOE OBECIMTEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

1. Xumus: 6a3oBbIil ypoBenb: 10 knacc: yueOnuk / 'abpuemnsn O.C., Octpoymos U.T".,
CnankxoB C.A., AkimmonepHoe o0mectBo «M3narensctBo «IIpocBemenuey, 2022.

2. Xumus: 0a30BbIil ypoBeHb, 11 kiacc: yueOnuk / 'abpuensa O.C., Octpoymon WU.I'.,
CnanxoB C.A., AkimmonepHoe o0mectBo «M3mgarensctBo «IIpocBemenney, 2022.

METOIUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

1. T'abpuensu O.C., OctpoymoB WU.I'. Hacronphas kaura yunrens. Xumus. 10 kmacc.
Metoanueckoe nocooue. — M.: [poda, 2002—2003.

2. T'abpuensan O.C., JIpicoBa I'.I'. Metoauueckoe nocodue. «Xumusi». 11 kmacc. — M.:
Hpoda, 2003.

3. Tabpuensu O.C., OctpoymoB U.I'. HacTtonpnas kaura yunrtens. Xumus. 11 kmacc. B
2-x gacTsx. - M.: [Ipoda, 2004.

4. Tabpuensun O.C., bepeskun II.H., VYmakoBa A.A. u ap. KoutponbHbie #u
npoBepouHbie paboThl k yueouuky O.C. ['abpuensna «Xumus. 10» /— M.: lpoda,
20009.

5. Tabpuensu O.C., OctpoymoB W.I'. Jlunaktuueckue matepuaibl. M3yyaem xumutio B
10 kmacce. - M.: bauxk niroc, 2009.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. bubmmoteka [JOK
https://m.edsoo.ru
2. O6nako 3HaHui. BupTyanbHbl MpakTUKyM. Xumus, 8-11 Kiacchl: METOIUYECKOE

noco6ue / [1lanoBaniosa E.B. — Jlonronpyansiii: ®uzukon Jlabd, 2023. — 31c.
https://oblakoz.ru/guideline/4326/podgotovka-k-ege-himiya?ysclid=m0thi09h8w294329980




