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1. HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM HAa YypOBHE CpPEIHETO O0O0mIero o0pa3oBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEILHON MPOrpaMMbl CpeHero oOIero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbix B  DeaepalibHOM  TOCYAapPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenogaBanus
ydeOHOro mnpeaMera «XUMHs» B 00Opa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepany, peanu3ymOMUX OCHOBHBIE 00pa3oBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKEHUM «CTpaTrerun pa3BUTUS BocnUTaHUs B Poccuiickoit
deneparuu Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIPEAESICHUIO
oO1ieil crpareruu 00y4eHusl, BOCIUTAHUSA U Pa3BUTHUsI 00YyYAIOIIUXCS CPEACTBAMU
yaebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyaibHeie TosiokeHuss GI'OC COO o B3auMoOOYCIOBIECHHOCTH IICJIEH,
collepXaHusl, Pe3yJbTaTOB OO0ydYeHUs M TpPeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITY CKHUKAMH
0011e00pa3oBaTeIbHON OpraHU3alluu, SBJSIETCS HEOThEMIIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpLIAIOIIMM JTAllOM peajM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHHSI U 00IIEH KYJIbTYPHhI
YeJioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0pOBbI0 M TpUPOAHOW cpene. Peanusyercs Xumuueckoe oOpa3oBaHUE
00yUarIMXCcsl Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHusl CpeICTBAMU Y4e€OHOTO
npeaMera «XHMHSD», COJIEpPKAHUE M TOCTPOCHHE KOTOPOTO OIPEIEIECHbl B
mporpaMme M0 XHMHH C YYETOM cChenupuKr HAyKH XUMHH, €€ 3HAYCHHUS B
MO3HAHWU TPUPOJBI U B MaTE€pUAIbHOW KM3HU OOIIECTBA, a TakXkKe C y4ETOM
o0lMX 1eled W NPUHIMIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero odmero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyio pojb B
COBPEMEHHOW IUBUJIM3AIMN, B CO3/IaHUM HOBOM 0a3bl MAaTepHAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHATBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LEJOCTHOIO MPEJICTABICHUS 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE
IPUPOJIbI U YEJOBEKa, KOTopoe (popMHpyeTcsi B XUMUU Ha OCHOBE MOHHWMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUS B3aWMOCBS3M MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 00JIaCTAMU MTPUMEHEHHUS.

TecHO B3aMMONEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHhEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJla W KM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMHM HallpaBJieHAa HA pELICHUE
rII00ANBHBIX MPOOJIEM YCTOMUMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKON, MUIIEBOM, SKOJOTUYECKONW O€30MaCHOCTH M OXPaHbI 3/I0POBbS.

B cooTrBercTBUM C OOIIMMU IENSIMU W NPUHIUIIAMU CPEIHEro OOIIero
oOpasoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YpOBEHb
U3YYEHHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIEKYIbTYPHYIO MOATOTOBKY
oOydJamuxcsi, HEOOXOIMMYKD UM JJii  BBIPAOOTKH MHPOBO33PEHUYECKHX
OPHEHTUPOB, YCHEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMYHbIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocTaBngmMu  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmas W HeOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OOl XUMHUH) U
OpraHn4yeckon xumMuv. OOpMUPOBAHME HAHHOM CHCTEMbl 3HAHUW NPU HU3YUYCHUU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cPOopMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0 Y4yeOHOro warepuana u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OPTraHHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
OpeJCcTaBiIeHUd O cTpoeHuu BemecTB. CBefeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUWHEHMM. B Kypce OpraHnyecKkoM XUMHM IIOJIy4YalOT pa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Ton HOBBIM yrjaoM 3peHHs B mpeameTe «XuMHus» 0a30BOr0 ypOBHA
paccMaTpuBaeTCs M3yYEHHbIH HAa YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
TEOPETUYECKU MaTtepuan Hu (aKTOJIOTMYECKHME CBEJIEHUS O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUECKUX MO3HIIHM,
ryoXke TOHATh HMCTOPUYECKOE HW3MEHEHHE (YHKIUI STOro 3akoHa — OT
00o01IaromIei 10 0ObIACHSIOMIEN U MTPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHMUH,
CBOWMCTBAaX M NPUMEHEHUH, a TAKKE O XUMHUYECKHUX DPEAKUHUAX, UX CYLUIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHus jgomnosHsercs B Kypcax 10 m 11 kiaccos
3JIIEMEHTAMHU COJCpXKaHHsS, HMEIOIUMHU KYJIbTYpPOJOTUYECKUNH U TPUKIATHON
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT TIOHMMAaHMIO B3aUMOCBSI3M XUMHH C
IPYTMMU HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHOM M MPAKTUUECKOU
JeSITEeIbBHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHIO YBaKEHUS K IPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(OPMALUIO U
OPUMEHATh €€ I TIONOJHEHWS 3HAHWH, pEeIIeHUs WHTEIUICKTYaJlbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIEA0BAaTENbCKUX 3a/1ad. B 1enom coxepikanue yueOHOTO
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHSL  M3Y4YEHHMS OPUEHTHPOBAHO  Ha
dbopMupoBaHHE y 0OO0YyYarOIMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TTOHWMaHUS
dunocopckux wued, TaKMX Kak: MaTepUalbHOE EIMHCTBO HEOPTaHHMYECKOTO M
OpPTaHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTpPOCHHEM, I[I03HABAEMOCTbh MPHUPOAHBIX SBJIECHUN MyTEM OSKCIEpUMEHTa U
pelIeHUsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U TEOPETUUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodiieM, a
TakKe MpodIeM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnnane pemieHus 3amad BOCIUTAHMS, pPa3BUTHUS U COLMATM3AINU
00y4JarmuXxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMPEICICHUIO
COJepXaHUid M TIOCTPOCHUS TMpenMeTa NpeaycMaTpuBaloT (OpMUpPOBAHHE
YHUBEPCAJIBHBIX y4eOHBIX JCUCTBUI, UMeomuX 0a30Boe 3HAYCHHE IS
pa3IMuYHBIX BHJIOB JESATENLHOCTH: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nHpopMaLUK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCJEIOBATEeNIbCKON NEATENbHOCTH, 3aHUMAIOUIEH Ba)XHOE€ MECTO B MO3HAHHUU
XUMUHU.

B mpakTtHke mnpenojgaBaHMs XUMHHM KaKk Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 0011Iero 00pa3oBaHus, MPU OINPEACIICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKU LeJNeld HU3y4eHUs NpeaMeTa HallpaBICHUEM
HEPBOCTEIIEHHON 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUYECKOW HAayKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOIl
JeSITEeILHOCTH YellOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYpbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACICHUIO LEJIEU U3y4eHUs
IPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEISIMU H3Y4YEHUs MpeaMera
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHMEe CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  Ba)kKHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIOYEBbIC MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME M IMOHMMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakUuui, HEOOXOOUMBIX [JIsI MPHOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHMEM XHMHUYECKOTO OJKCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro OOpaIeH s ¢ BEECTBAMH.

Hapsigy ¢ aTuMm, conepxaTesbHas XapaKTepUCTUKA 1LieJiel U 3a/1ay U3y4eHUs
npeaMeTa B IporpaMme Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPUOPHUTETAMHU B CHUCTEME cpeaHero odiero odpazoBanus. Cerogas B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCS  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEpKaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHON Ha
MOJTOTOBKY BBIIYCKHUKA 00IIe00pa30oBaTeIbHOM OpraHu3alliy, BIAJCIOLIEro HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHUS] 3HAHUU U NPUMEHEHUS HX B PEANbHOW >KU3HU
JUISl peIIEHUS TPAaKTUYECKUX 3a/1a4.

B cB3u ¢ 3TUM mnpu U3yuyeHUM TMpeaMeTa «XUMHUS» JOMUHHUPYIOIEe
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIEJIN U 33]1a4H, KaK:

amanrtanusi 00y4aronmxcsi K yCJIOBUSM JTUHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMupOBaHHE  UHTEIJICKTYyaJllbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHHITHIO TPaAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHue y OOy4yaromMXcs KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHHUBEPCAJIBHOE 3HAYEHUE [UIS PA3JUYHBIX BHJIOB
JeATEIIbHOCTH: pelleHUs MpooJieM, Morcka, aHaimn3a U 00paboTku uHMOpMaINH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKHM C TO3ULUN



DKOJIOTUYECKON O€30MMacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YE€JIOBEKA U IPUPOIHYIO CPENLY;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CITIOCOOHOCTEHN 00YyUarOIMMXCsl: CIIOCOOHOCTH CAMOCTOSTENILHO MPUOOPETaTh HOBBIC
3HAHUS [0 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpEeMEHHbIC HH(POPMAIIMOHHBIE TEXHOJOTUM JJIsl TIOWCKA W aHalin3a yu4eOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMUYIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOIIUXCS ACCOLIMATUBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBbI, B YACTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAaHWE Yy oOOydJarommxcsi YOSKIEHHOCTH B TyMaHUCTUYECKOU
HAIpPaBJICHHOCTH XHMHUH, €€ BaXXHOM POJM B PEHICHUM IJIOOANbHBIX MPOOJieM
palMOHANBHOTO MPUPOIONOJIH30BAHUS, TOMOJHEHUS YHEPIeTHUECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUs OIbITA
WCIIOJIb30BAHUSL TIOMYYCHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX PEIICHUA B
CUTYaIUIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yuebHoM mnaHe cpenHero oOmiero oOpa3oBaHMs MpeaMeT «XUMUD»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAYyYHbBIE
PEIMETBD.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMHUHU, Ha 0230BOM YPOBHE
cpeaHero oOmiero odpasoBanus, cocrariseT 68 yacoB: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).

2. INTAHUPYEMBIE PE3YJbTATBI OCBOEHMS ITPOI'PAMMDBbI
IO XUMHUHN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOy4YaronMMHUCsL TPOTPAMM CpeIHero oO0mero oo0pa3oBaHus (JUYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayuyHo-mMeToau4eckoil OCHOBOM s
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpamMM CPEAHETro OOIIEro
00pa3oBaHUs SBJISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/,.

B cooTBeTrcTBHUM C CHCTEMHO-IEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YPOBHE CPEIHErO
o01iero 00pa3oBaHwsI BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:



OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIPEIEIECHUIO;

HAJIMY1E MOTHUBAIMH K O0yYCHHIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMKM 0a30BOM HAyKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYyKOBOACTBOBATHCS B CBOCHU
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU yCTAHOBKAMHU, MPUCYIIUMHU LEIO0CTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAIOTCS B
CAVMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU
U HJealaMUd POCCUHCKOT0 TPaKJAHCKOro O0OIlecTBa, MPUHATHIMH B OOILECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIOCOOCTBYIONIMMHU  TIpoIleccaM
CaMOIIO3HAHUsA, CaMOPAa3BUTUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00ydJaronmxcsi.

JIMyHOCTHBIE pPE3ynbTaThl OCBOEHUS NpeaMeTa «XHUMHUS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OTBITA [MO3HABATEIILHOW W MPAKTUYECKON AESTENbHOCTU
00ydJaronmxcs Mo peajn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YaCTHU:

1) rpamaIaHCKOro0 BOCIIMTAHUSA:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLUMAIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBbIX MPOEKTOB, PEIICHWN y4eOHBIX W IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUsS, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YUEOHOU NeATEIHLHOCTH,

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTCUYECTBECHHOM XVMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU W MPAKTUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHUS HAyKH €CTh PE3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJIEHUH, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U IPAKTUKOB;



MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIECIYIOUIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMNA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 370poBOro u 0Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHONICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOrofeHHsI TpaBWJl OE30MacHOrO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI HMHAUBUAYAJBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JpPYrux BHUOAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COIMaJIbHON HAIPaBJIECHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUEHHUIO Mpodeccuil pa3nuyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYLy, JIIOASM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOM TpPACKTOPHH
oOpazoBaHusi, Oynaymied npodeccuu U pealnu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKHU 11€JIECO00Pa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl TJIOOAIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HaHHS HEOOXOJAMMOCTH WCIOJB30BAaHUS JIOCTIKEHUH XUMHUH JUIA
pELIeHNs BOMPOCOB PALIMOHATIBHOTO MPUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAKOLIEH
OPUPOIAHON cpenie, YMEHHUs IMPOTrHO3UMPOBATh HEOJIAronmpUSTHBIE SKOJOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIAT HUX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHMS, SKOJIOTHYECKOM KYJIBbTYBI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
(GOpMHUPOBAHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOUIeM MHUpPE Kak O €JUHCTBE IPUPOJBI U YEIOBEKa, B
NO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWHd MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
UMBHJIM3AMK: B €€ T'yMaHUCTUYECKOM HAIPaBJIECHHOCTH M Ba)XHOM pOJIM B
CO3IaHUU HOBOM 0a3bl MaTepUaIbHON KYyJbTYpbI, PEIICHUHU II00aNbHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUYECKOM, IUILEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O0OECIEYEHUH YCIIOBUN
YCHEIIHOTO TPyAa U OKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUSA CYLIHOCTH METOJOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJly4aemble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUA OKPYXKAIOIIEro MUpa U
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE HAay4HbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LENbl0 MOJIy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K NO3HAHUIO U UCCIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEeATEIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUSI YUeOHOrO MpeaMeTa «XUMHs» Ha
YPOBHE CpeaHETo o0Iero 00pa3oBaHus BKIIOUYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydarOIIUXCA
MEXIUCIUIUTMHAPHbBIE (MEXIIpeIMETHbIE) OOIIeHAyYHbIe MOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U crneuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrus, SIBICHUE,
IPOLIECC, CUCTEMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIeIOBaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCallbHbIe yueOHble NeHCTBHs (II03HABaTeIbHbIE, KOMMYHHKATUBHBIE,

peryJISITUBHBIE), obecrieynBaroIme dhopMupoBaHue (YyHKIIMOHATTLHON
TPAMOTHOCTH M COIUATILHON KOMIIETEHITUN O0yJarOIINXCS;
CIIOCOOHOCTH oOyJaronmxcs HCIIOJIh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COMAIbBHOU MIPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYEeCKHUE TEHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aAKTyalIW3UpoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENETATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIOJI30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aHUMOCBS3b,
WCITOJIF30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJId KJIacCU(PUKAIIMKU BEIICCTB M
XAMHUYECKUX PEAKIUN;

YCTAHABIIUBATh IMPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBIICHUSIMU,

CTPOUThH JIOTMYECKHUE pacCyXJAeHUsl (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMBIX
SIBJIICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMBIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOCIBHBIC TPEACTABICHUS — XUMHUYECKUN
3HaK (CHUMBOJ) »JJIeMEHTa, XuMHUYeckas ¢GopMmyia, YpaBHEHHE XUMHUUYECKOM



peaKknuu — TPHU PEHICHUH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XMMHUUYECKHX
pEeaKuunii;

dbopMyIUpPOBATH MENU U 3a/1a41 UCCIIETOBAHMS, HCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSATENIHHO C(OPMYJIHpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHNUS,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IMyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHWKAX HWH(oOpmanuu (Hay4HO-
NOMyJIsipHAasi JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPAaBOYHBIE MMOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpE/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh U
HEMTPOTUBOPEUNBOCTH;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpMaMKM, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEIECIEHHOTO TUIIA;

npuoOOpeTaTh OIBIT KCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMaJbHYI0  (HOpMYy  MpeACcCTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIM S3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uHOpMaIMel: MPUMEHATh MEXIpeAMeTHbie ((usuyueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHMKATHBHBIMHY JeCTBUSIMU:



3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOI TeMbI B XOJIE AUAIIOTA W/WITN
JTUCKYCCHW,  BBICKa3blBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIIOKEHUS
OTHOCUTEJILHO BBIOJHEHUS IPEIOKEHHON 3a/1a4U;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BBITTOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUUYECKOW pabOThI M0 HCCIEIOBAHUIO CBOWMCTB
M3Y4aeMbIX BEIIECTB, peaan3alud y4eOHOTo MpoeKTa U (POpMyIUpPOBATH BBHIBOIBI
[0 pe3yJbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIJIACOBAHUS IO3ULIUN B
X0J1€ 00CYKCHUSI 1 0OMEHAa MHCHUSIMH.

OBJaieHre YHMBEPCATbHBIMH PeryJSTUBHbIMHU ACHCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBaTh U OCYIIECTBIIATH CBOK IO3HABATEIbHYIO
JEATEIIbHOCTh, OMNpenensis e€ Iead W 3aJadyd, KOHTPOJUPOBaTh U IO MEpe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH MpeajaraéMblii  ajiroputMm ACHCTBUN mpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BbhIOMpaTh HauOoliee
3(p(GEeKTUBHBI CHOCOO MX pelIeHHs C YYETOM IMOJY4YeHHUS HOBBIX 3HAHHUM O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEU JI€ATEILHOCTH HAa OCHOBE CaMOaHaJIn3a
Y CAMOOILICHKH.

HPEAMETHBIE PE3YJIbTATHBI
10 KUIACC

[IpenMeTHble pe3yJibTaTbl OCBOCHHMS Kypca «OpraHuuyeckas XUMHSI»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W KyJbTYphl JIMYHOCTH, €€
GyHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOM ISl PEIIEHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATraloIIMe TOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JICKTPOOTPUIIATEIIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpaImIEHHAs), MOJb, MOJSpHas
Macca, MOJIAPHBIH O0O0BEM, YTIIEPOIHBIA CKeleT, (QyHKIHOHANIbHAs TpYIIa,
panukan, U30MepUs, U30MEPbl, TOMOJIOTUYECKHUIN PAJl, TOMOJIOTH, YTJIEBOJIOPOIBI,
KHCJIOPOA W a30TCOJAEpkKAUIUE COCAMHEHUS, MOHOMEpD, MOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS ); TEOPUU U 3aKOHBI (TEOPHUSI CTPOECHUS
opranndeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHHN S3bIK XUMHU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXalne B OCHOBE MOHUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHYECKHUX



SIBJICHUM, (PAKTOJOTHYECKHE CBEJICHUS O CBOWCTBAaX, COCTAaBE, TMOJYyYCHUH W
0€30MacHOM WCITOJIb30BAHUN BAXXHEHIITMX OPTraHWYECKUX BEMIECTB B OBITY U
MPAKTUYECKON JEATEbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpPU
ONHMCAaHUM COCTABA, CTPOCHUS U MIPEBPALICHUN OPTraHUYECKUX COEUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CUMBOJMKY ISt
COCTaBJICHHSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEINU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALMU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATh MPUHAMICKHOCTh H3YYCHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIAcCy/Tpynne COeQUHEHUN (YIJIeBOJOPObl, KUCIOPOA U a30TcojepKalliue
COEUHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUs), JaBaThb HMM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHMS OTACJIBHBIX OPraHMYECKUX BEIIECTB (PTUJIEH, MPOMUJIEH, alleTHJICH,
ATUJICHTJIMKOJIb, TIULEpUH, (peHos, (GopManbaerus, aneraabIeruj, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCTIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, IIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh yMEHUS OMPEICIATh BHUILI XUMHUYECKOHW CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh ~ yMEHWH  XapaKTepuU30BaTh  COCTaB, CTPOECHUE,
bu3nuecKkue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJIEH, MPOIMWIIEH, alleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
rmiepuH, GEeHoJ, aleTanbJeTh]l, MypaBbUHAsI U YKCyCHash KUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJy HUMHM YPaBHEHHUSMU COOTBETCTBYIOIIMX XUMHYECKHX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (pOopMyIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIIECBOJAOPOIHOTO
Ceipbst (HedTh, TPUPOAHBIM Ta3, Yyrojib), CHOCOOBI UX TEPepadOTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKU;

c(hOPMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUKUCIEHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIU MPOJYKTa



peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO W3 HUCXOJHBIX
BEILECTB WUJIU NPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh yMEHUH BIANETh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOJIb3yEMbIX B XUMUHU NPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SIBICHUN (HAO/II0IeHNE, U3MEPEHUE, SKCIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyalldsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUiIa MOJIb30BAHUS XUMUYECKON
NOoCyJI0il ¥ J1abopaTOpHBIM O0OPYIOBAaHMEM, a Tak)Ke IpaBuia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIMOJHEHHUIO J1a00OpaTOPHBIX
XUMHUUYECKHUX OMbBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHM
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTAaHUUYECKHUX BEIIECTB MPU HArpEeBaHUU, MOJyUYECHUE
TWIEHA M M3YyYEHHE €ro CBOMICTB, KAaYECTBEHHbIE PEAKUUH OPraHUYECKHX
BEIIECTB, JCHATypauus OEKOB NpPHU HArpeBaHWU, LIBETHbIE pPeakiuu OEJIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpalEHUH C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, INIPEICTABIATH PE3YIbTaThl
XUMHUYECKOTO 3KCIEpUMEeHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOLIUX
peakuuii u GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
uH(pOpMaIUIO, TMOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
uHopmaruu, UHTepHeT 1 apyrux);

c(hOpMUPOBAHHOCTh ~ YMEHMI  coOMIoAaTh  MpaBWiia  DKOJOTHYECKHU
1eJIeCO00pa3HOro0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHSI Ha JKUBBIE OPraHU3MBbI OMNPENCIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMasi cMbica nokazatens [1/IK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBPAIICHUS HX BPEIHOrO BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsl 00yYaromuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSTh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUIS  CIIETIBIX M CJIAa0OBUAAIIMX OOYyYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX
bopmyiL.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas

XUMUSD OTPaXkKaroT:



c(hOpMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KapTHUHbI MHpPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS] W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATIBLHON TPAaMOTHOCTH, HEOOXOAMMOM JIJISI PEIICHHS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3/I0POBBIO U IPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE TOHATHUS (XUMHUYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUSI, XUMUUYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TANBl XUMHYECKHX  PEAKLIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTHYECKAsE JIUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (TEopHs
AJIEKTPOJUTUYECKON IUCCOLMAM, nepuoandeckuid 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHCHUS MACChI BEIIECTB, 3aKOH COXPAHCHUS U IMPEBPAIICHUS SHEPTUU
MpY XHMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHH, (PAKTOJOTHMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MMacCHOM MCTOJIB30BAaHUH BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEII0OBEKA,

c(hOpPMUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHbIC IMPU3HAKH TOHSTHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
OINMCAaHWUU HEOPTaHMYECKUX BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CUMBOJMKY ISt
cocTaBieHus (HOpPMYyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHM,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBHalibHbIC HA3BAaHUS OTACIbHBIX
HEOPraHMYECKUX BeIIeCTB (yrapHbId Ta3, YIVIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS CO/la, MUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHHI OMPEEISITh BAJICHTHOCTh U CTETICHh OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBa, BUJ XUMUYECKON
CBsI3U (KOBaJIeHTHAs, MOHHAs, METaJUIMUECKas, BOJIOPOIHAS) B COCIUHECHUSX, THII
KPUCTAUTMYECKON PeIIETKH KOHKPETHOTO BeIleCTBa (aTOMHAs, MOJIEKYJIIpHas,
MOHHAs, METAJJIMYECKAs), XapaKTep Cpebl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCTUHCHUU;

c(opMHUPOBAHHOCTh YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB IO HX COCTaBYy K ONpeACIEHHOMY Kiaccy/TpyIe
coeMHEHUM (TIPOCThIEC BEIIECTBA — METAJLIBI U HEMETaJIbl, OKCH/IbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEpHBIC THAPOKCH/IBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUIECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoii cuUCTEMBI
xumudeckux 3meMmentoB JI. M. MennmeneeBa, MCHoyib3ysl MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanm, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCIUHEHHI
10 TIEpUOIaM | rpyrmaM lleppoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XAMHUYECKME CBOWCTBA HEOPraHWYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T'€HETHUYECKOM CBS3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMH C MOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(hOpMUPOBAHHOCTh yMEHHUS KIIACCU(PHUIIMPOBATh XUMUUYECKHE PEAKIIMH T10
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrolvX BEIIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OPaTMMOCTH
peaKkiuy, y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA Pa3TUYHBIX
THUTIOB, TTOJHBIC M COKPAIIEHHBIC YPABHCHHS PEAKIIMA HOHHOTO 0OMEHa, yUHUThIBAs
YCJIOBHS, ITPX KOTOPBIX 3TU PEAKLIUHA UAYT 10 KOHLA,

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh yMEHUH  PACKPBIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS AJEKTPOHHOrO OallaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMHUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS! CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMWX HAyYHBIX MPUHIIAIAX U
HKOJIOTHYECKUX MPOOIeMaxX XHMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN ra3oB
IpU XMMHYECKUX PEaAKIUSIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOUIUX B PEaKIUU



BEIIECTB, TEIJIOBOro 3(d(dexTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiIa MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OMbBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIMONHATH XUMHYECKUI
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha cylbdar-, kapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCHEPUMEHTAIBHBIX 3aJa4 IO
TeMaMm «Metaiey U «HeMmeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0€30MacHOCTH MPpU OOpaIllEHUH C BEIIECTBAMH U J1TA00pATOPHBIM 000pYyI0BaHUEM,
IOPEICTaBIsATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX DPEAKIMI U (OpMYyIMPOBATHh BBIBOJBI HAa OCHOBE
3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MacCOBOMU
KOMMYHUKaIu, THTepHEeT 1 apyrux);

chOpMUPOBAHHOCTh ~ YMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1[€JIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHHUsI CBOErO 3J0pPOBbS MU OKpYKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUA HA KUBbIE OPraHU3MbI ONPEACIIEHHBIX BEUIECTB, TIOHUMAs
cvpicn mokazarens [IJIK, moscHATh Ha mnpumepax crnocoObl YMEHBIIECHUS W
IPENOTBPALIEHUS X BPEIHOTO BO3CHCTBHS HA OPraHU3M YEJIOBEKA,

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHYECKUX SIBJICHUM;

JUIS CIETBIX M CHAa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmy!.

3. COJEP)KAHUE YYEBHOI'O IPEJMETA (KYPCA)
10 KJIACC
OPITAHMYECKAS XUMUS

Teopernyeckne 0CHOBBI OPraHMYeCKO XUMHHU

[IpenmeTr opraHM4YecKOr XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. [€OpUs CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. byTiepoBa, e€ ocHOBHBIE TTos10)keHHs. CTpyKTYypHBIE (hOPMYJIBI



OpraHWYeCcCKUX BeulecTB. l'omoisiorusi, wu3omepus. XHUMHYECKas CBsSI3b B
OpPraHUYECKUX COCIUHEHUX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o kiacCUpUKALMU OpraHUYecKuX BemlecTB. HomeHnkmarypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BKHEUIIUX MPEJCTABUTENECH KJIACCOB OPraHMUECKUX BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C O0OpasllaMHd OpraHMYEeCKHX BEIIECTB M MaTepuajamMH Ha HX
OCHOBE, MOJICTUPOBAHME MOJIEKYJl OpPraHWYECKUX BEILECTB, HAOIIOJEHUE U
OMHCaHUE JEMOHCTPALIMOHHBIX OIMBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMUECKM psa. MeraH M 3TaH —
NPOCTEUIINE TPECTABUTENN aJKAaHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TMOJy4YCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUUECKHUI Psii. DTUJIEH U MPONHUIEH —
IpocTeillliie MPEACTaBUTENN AalKeHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauwes-1,3 um MmetmwnOytanueH-1,3: cTpoeHWe, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4yyKa U pEe3UHBI.

AJKMHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AllETHIICH
— TMPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUue M
XUMHUYECKHE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TMApaTaLiH,
TOpEHUs), OJyYEHHE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (puU3NUECKHME U XMMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEeHHe. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceoticmea  (peakyuu
2aN102eHUPOBAHUSL U HUMPOBAHUA), NoAyuyeHue u npumenerue. TOKCHUYHOCTb
apeHoB. ['eHeTmyeckas CBS3b MEXKIY YIVIEBOJOPOJAAMH, NPHHAIEKAIMMH K
Pa3IMYHBIM KJIACCAM.

[IpupogHbie UCTOYHUKH YII€BOAOPOJOB. [IpupoaHblii ra3 W MOMyTHbBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
IIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTKu HePTH, UX IPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHbIN
yTOJIb ¥ MPOAYKTHI €r0 nepepaboTKH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
O3HaKOMJICHHE ¢ oOpa3laMu IUIAaCTMAcC, KaydyKOB U PE3UHBI, KOJUICKIHUU



«Hedpts» wu  «Yromp», MOACIUPOBAHWE  MOJIEKYJ  YyIIAEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTyYEHHE ITUJICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérnrblie 3agaun.

Bbluuciaenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKIMU 0 W3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

Kucaopoacoaepxaiimue opranuieckue coeJuHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJN: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peakluuu C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), IpUMEHEeHue. BoIopoaHble CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHKU3M YEJIOBEKa.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
METaJlaMH, KaueCTBEHHAas peaklus Ha MHOIOATOMHbIE CcHUpThI). [leficTBue Ha
opranus3M yesnoBeka. [[pumeHeHne rauiepruHa u STUIICHTIIUKOJIS.

®deHon: cTpoeHHE MOJIEKYIbl, (U3NYECKHE UM XHUMHUYECKHE CBOMCTBA.
TokcuunocTh penona. [Ipumenenue gpenona.

Anpaerunbl U kemouwvl. DopManbIeruja, —aleTalbJIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OOHOOCHOBHBIE TpejeNibHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue /Uil Kacca KUCIOT, peakius 3TepuduKalum), nojaydyeHue U NpuMeHEeHue.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEACTABUTENNM BBICHIMNX KapOOHOBBIX
KHCIIOT. Mblla KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHUCTBHE.

CnoxHble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yrAeBOAOB  (MOHO-, JH- U
nosmcaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapHl: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuom Meau(Il), oxucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouonoruueckas poib. otocunTe3. OpyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u memnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
nenono3bl.  du3nueckue M XMMHYECKME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).




OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HUX MPEBpAIICHUIL:
poBeJcHNE, HAOMIOJEHNE W OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYE€CTBEHHBIE PEAKIMM OJTHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruspokcuiom Meau(1l)), anpaernioB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
POBEJCHUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrbie 3agaun.

BblunicieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MIPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTBI Kak aM(OTepHblE OpraHMYecKue coequHeHus. Pusznueckue
U XMMHMYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IpUMepe IMuuHa). buonmormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

benkn kak npupoaHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAs W TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peaKLUy Ha OEJIKu.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YCHHUS BEIIECTB M HX IPEBpaLICHUI:
HAOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OEIKOB MpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKy/ISIDHbIE COeIMHEHUS

OCHOBHBIE NOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNN, CPEAHISA MOJICKYJIIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
MOJIMMEPHU3ALUS Y TTOJIMKOHACHCALIMS.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHMS BEIIECTB M HX IPEBpALICHUI:
03HAaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcce,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3yYEHUN OPTAHUYECKON XMMHUU B
10 kyacce OCYILIECTBIIETCS YEPE3 HCIIOJIB30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHUM, TaK W INOHATUH, SABISAIOIIMUXCS CUCTEMHBIMU JUIS OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE TIOHATHUA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOpUs, aHAJIU3, CUHTE3, KIacCU(pHUKaALUsA, NEPUOJAUYHOCTb, HAOIIOIECHUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHHUE.



®dusnka: MaTepus, DHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
OHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOe COCTOSIHHE
BEIIECTBa, (PU3MUECKHUE BETUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorust: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BeliecTBa (OENKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOABI, MOJIE3HbIE UCKOMAaeMble, TOTLTUBO,
peCypCehl.

TexHonorus: mNMILEBBIE IPOAYKTHI, OCHOBBI PALMOHAIBHOIO IUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbBIE U KOCMETUYECKHUE MPENapaThl, MaTepraibl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XHUMHYECKUI 31eMeHT. AToMm. Sapo aroma, H30TOMNBI. ODJIEKTPOHHAs
00oJiouKka. DHEPreTuYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHnsl 3JEKTPOHOB MO OpOUTAIIM B aTomax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypaLusi aTOMOB.

[lepunonnueckuii 3akoH U Ilepuonnueckas cucTeMa XMMUYECKHUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b MEPUOAUYECKOrO 3aKoHA U Ileprnonnyeckoil cUCTEMBI
xuMuueckux sneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHMUYECKHX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylnaM U IEPUOAAM.
3Ha4YCHHE NIEPUOANYECKOTrO 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KkOBaJIeHTHasl HEMOJISIpHAas M MOJSpHAas, UOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJECHTHOM XUMHUYECKOM CBs3M (OOMEHHBI M JOHOPHO-
akuenTopHelil). BogoponHas cBs3b. BajleHTHOCTB. DNEKTpOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI 1 AaHUOHBI.

BemectBa MOJEKYyISIpHOTO M HEMOJEKYJISPHOIO  CTPOCHMS. 3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[IonsiTe 0 nucHepcHBIX cucreMax. VMICTHMHHBIE M KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10J1s1 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIMHEHU. Howmenxkatypa
HEOPraHWYECKUX BEUICCTB. ['€HeTHyeckas CBs3b HEOPraHMYECKHX BEILECTB,
IIPUHAICKALIMX K Pa3JIMYHBIM KJIACCAM.



Xumudeckass — peaknus. Knaccupukamuss  XUMHUYECKHX — PEaKIUid B
HEOPraHUYECKOM M OPraHUYeCKON XHUMHUHM. 3aKOH COXPAHEHUsSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie dnekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPaAJIbHAS, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
nemoHcTpanus Tabsmn «llepuoanueckas cucremMa XuMudeckux 3meMenToB JI. 1.
MeHneneeBay, U3y4eHHE MOJICNCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OMMCaHUE JEMOHCTPALIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3oKEeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCATBHOTO WMHAUKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue paznuunbix (akTOpoB Ha CKOPOCTh
XUMHUYECKON PEAKLIAW.

Pacuérurlie 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHYECKUX pEaKUUMiA, B TOM YHCIE
TEPMOXHUMHUYECKAE PACUEThI, PACUEThl C HCIOJB30BAHUEM IIOHATUSA «MAaCCOBAs
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumusi

Hemerannel. Ilonoxkenne HemeraiuioB B llepuoguyueckon  cucreme
xumuyeckux snemeHToB [[. M. MenzaeneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) U MX  COEAUHEHMM  (OKCHIIOB,
KHUCJIOPOJACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. [lonoxxenne meramnos B llepuoandeckon cUCTEME XHMHYECKHUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mue gusnyeckue cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKHI Pl HAPSHKEHUI METAILIOB.

XUMUYECKHE CBOWCTBA BaXKHEWILMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUMN.

OO6mue cnocoObl monmyyeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.



OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHs] BEIIECTB M HUX MPEBpAIICHUIL:
U3y4YeHHe KoJUieKuun «MeTamibl U CIUIaBb», 00pa3l0oB HEMETAJUIOB, pEIICHHE
HKCMEPUMEHTAJIbHBIX 3a7a4, HAONIONEHWE W OMHCAHHME JIEMOHCTPAIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOpAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3anaumn.

PacuéTpl Maccel BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHs ¥ KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30MacHOCTH, Pa3BUTHM MeAUIMHBL. [loHATHE O HaydHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBiaenuss 00 OOMMX HAYYHBIX IPHUHLUINAX [POMBIILIEHHOTO
IIOJTyYEHHsI BXKHEUIIINX BEILIECTB.

UYenoBek B MHpE BEIIECTB M MATEPHANIOB: BAKHEHIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl JJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
yA0OpeHHUsI.

XuMus M 3[0pOBbE YEJIOBEKA: IIPAaBWJIA HMCIOJIB30BAHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO UCIOIb30BAHUS MPEMAPATOB OBITOBONM XUMUU
B [IOBCEIHEBHOM >KNU3HHU.

MexnpeIMeTHbIE CBS3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3y4YeHUH OOImend W
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIECTBIISIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHbIX [MOHSATUM, TaK W TOHITHH, SBISIOMIMXCA
CHUCTEMHBIMU JJIS OTIEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TMOHATHSA: HAY4YHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOEHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusnka: MaTepusi, IHEPTHs, MAcca, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPI€TUYECKUI YPOBEHb, BEIIECTBO, TETIO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3UUECKHE BEIMYUHBI U €IUHUIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OPTraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,

pecypchl.



TexHonorus: XuMudeckas MMPOMBINIJICHHOCTb, MCTAJUIYPIHA, IPOU3BOACTBO
CTPOUTCJIBHBIX MATCPHUAJIOB, CEIbCKOXO03SMCTBECHHOE IMPpOU3BOACTBO, IIUIICBAsA
IMPOMBIINIJICHHOCTD, (I)apMaHeBTI/I‘-IeCKaH IMPOMBIIIJIICHHOCTD, IMpOU3BOACTBO
KOCMCTHYCCKHUX IIPCIapaTroB, IMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MAaTCpPHAIOB,
QJICKTPOHHAA IPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTHH.



4. TEMATUYECKOE INIAHUPOBAHUE

11 KIIACC
KoanuecTBo 4acoB
Ne n/m HaumeHoBaHue pa3/iejioB M TeM NMPOTPAMMBbI B KouTtpoJibHbie IIpakTHueckue
cero padoThI padoThI
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenune atomoB. [lepuoguueckuii 3aKoH U
1.1 IIepnonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB [1. 3
H. Menneneena

1.2 Ctpoenue BemniecTBa. MHOrooOpasue BEIIEeCTB 4
1.3 XHUMUYECKUE PEaKIINU 6 1 1

Hroro no pazneny 13

Pa3nea 2. Heoprannyeckasi xumust
2.1 Mertanibl 6 1
2.2 Hemeraminl 9 1 1
2.3 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB 2

Nroro no pazgeny 17

Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuUMHS U KU3Hb 4

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




5. KAJIEHIAPHO-TEMATHUYECKOE IINIAHUPOBAHUE

11 KITACC

Ne
n/n

Jlara

Inan

dakr

HanmenoBanue
TeMbl YPOKa

JJIeKTPOHHBIe N (poBbIe 00pazoBaTe/IbHbIE
pecypchl

08.09

ITepBuunbIil HHCTpYKTaX Mo Th. Xumudeckuit
3JIEMEHT. ATOM. DIEKTPOHHAS KOHPHUTYpaIHsI
aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/

12.09

ITepnonnueckuit 3axoH u I[lepuoanueckas cucrema
xumuueckux 3yemMenToB . . MenngeneeBa, nx
CBSA3b C COBPEMEHHOM TEOPUEHN CTPOEHUSI aTOMOB

https://resh.edu.ru/subject/lesson/6375/conspect/

19.09

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB M MIX COSAMHEHUH 10 TPYIIIaM U
nepuoaM. 3Ha4eHHE NePUOJUUYECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHUX dj1eMeHToB J[. 1.
MeHieneeBa B pa3BUTHU HAYKU

https://resh.edu.ru/subject/lesson/6375/conspect/

26.09

CtpoeHue BelecTBa. XMMUYECKAs CBA3b, €€ BUIBI;
MeXaHU3MBbl 00pPa30BaHUS KOBAJICHTHOM CBS3H.
BonopoaHnas cBsizb

https://resh.edu.ru/subject/lesson/5581/start/151081/

03.10

BanentHoCTh. DnekTpooTpuuaTebHOCTh. CTENEHb
okucieHus. BemectBa MonekynspHOro u
HEMOJIEKYJISIPHOTO CTPOCHHSI

https://resh.edu.ru/subject/lesson/6332/start/151021/

10.10

[TonsTne o nucnepcHbIX cucteMax. MIcTUHHBIE 1
KOJJIOUIHBIC paCTBOpr. MaCCOBaH J0JIs1 BEIIECTBA
B PacTBOPE

https://resh.edu.ru/subject/lesson/4939/start/

17.10

Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX
coenuHenui. I'eneTnueckas cBsI3b
HEOPraHMYECKUX BEILECTB, Pa3JINYHBIX KJIACCOB

https://resh.edu.ru/subject/lesson/4960/start/

24.10

Knaccudukanmss XuMruuecKkux peakiuii B
HEOPraHMYECKON ¥ OPraHN4eCKON XUMHUH. 3aKOH
COXpAHEHUS MacChl BEIIECTB; 3aKOH COXPaHEHUS U
MIPEBPAILCHHS YSHEPTUU TPU XUMHUECKUX PEAKIIMIX

https://resh.edu.ru/subject/lesson/6479/start/

07.11

CkopocTtb peakimu. OOpaTuMble peakuy.

https://resh.edu.ru/subject/lesson/2103/main/



https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/6375/conspect/
https://resh.edu.ru/subject/lesson/6375/conspect/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/
https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/2103/main/

XHUMHUYECKOE PAaBHOBECHE

10.

14.11

[IpakTuueckas padora Ne 1. «BnusHue paznnyHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON peakiun» Th

11.

21.11

3H€KTpOHI/ITI/I‘-I€CKa$I JUucconuanus. ITonsrue o
BoZiopoaHOM Toka3zatene (pH) pactBopa. Peakumu
MOHHOTO 0OOMeHa. [ uaAponn3 opraHn4ecKux u
HEOPraHMYECKUX BEIIESCTB

https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/6295/conspect/15635/

12.

28.11

OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeHBHHG peaKI_II/II/I.
[TonsiTre 006 AIEKTPOIIU3E PACIIIIABOB U PACTBOPOB
coJien

https://resh.edu.ru/subject/lesson/6295/conspect/15635/

13.

05.12

KoHnTtponbhast pabota mo pazaeny «TeopeTuueckue
OCHOBBI XUMHUN»

14.

12.12

Merainnel, ux nosoxenue B [lepuoanyeckoii
CHUCTEME XUMUYECKUX 3j1eMeHTOB []. M.
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
OO6mue dhu3nuecKkrue CBOMCTBA METAINIOB

https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/4961/start/151293/

15.

19.12

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUN Pl
HaIPsDKEHUN METaJIOB

https://resh.edu.ru/subject/lesson/3523/conspect/151160/

16.

26.12

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAIIIOB
(HaTpWii, KUK, KAJIBIMN, MATHUM, aTFOMHUHHN) 1
UX COeIUHEHUN

https://resh.edu.ru/subject/lesson/5814/start/151239/

17.

16.01

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUU

https://resh.edu.ru/subject/lesson/3534/start/151266/

18.

23.01

XuMHUYecKre CBOMCTBA ITUHKA, JKeJe3a U UX
COCTUHEHUU

https://resh.edu.ru/subject/lesson/3534/start/151266/

19.

30.01

[IpakTuueckas padota Ne 2. "Pemenne
HKCIIEPUMEHTANIbHBIX 337a4 10 Teme «MeTtamibi»"

Tb

20.

06.02

Hewmeramnsl, nux nonoxenue B [lepruonnueckon
CHCTEME XMMHYECKHUX deMeHToB JI. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

21.

13.02

®u3nYeCcKne CBOMCTBA HEMETAIIOB. AJIJIOTPOIIHS
HEMETaJUIOB (Ha MpUMEpPE KUCIOpoa, CEpHI,

docdopa u yriepoa)

https://resh.edu.ru/subject/lesson/5939/start/151320/



https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/6295/conspect/15635/
https://resh.edu.ru/subject/lesson/6295/conspect/15635/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3523/conspect/151160/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

22.

XHUMHUUYECKUE CBOMCTBA IAJIOTCHOB, CEPBl U UX

https://resh.edu.ru/subject/lesson/5939/start/151320/

20.02 N
COCAMHEHUI
23. 2702 XuMHYecKue CBOMCTBA a30Ta, Gpochopa u ux https://resh.edu.ru/subject/lesson/5939/start/151320/
COCAMHEHUI
24, 06.03 XVMUYECKUE CBOWCTBA yTIepoaa, KpEMHUS U HX https://resh.edu.ru/subject/lesson/5939/start/151320/
COCAMHEHUI
25. 13.03 [IpumeHeHne BaXKHEUIIINX HEMETAJUIOB M UX https://resh.edu.ru/subject/lesson/5939/start/151320/
COCAMHEHUI
26. O0o01IeHre U cucTeMaTHu3anus 3HAaHUN 110 TeMe https://resh.edu.ru/subject/lesson/5939/start/151320/
20.03 «Hemertaiub. BI)I‘II/‘IJCJ'IGHI/ISI M0 ypaBHEHUSIM
XUMHUYCCKUX PEAKIUil U TEPMOXHUMHUYCCKHEC
pacyEThI
27. [IpakTuueckas padora Ne 3. «Pemenue
27.03 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
"Hemeramns"» Th
28. 10.04 KonTtponpHas pabora no temam «MeTayuibn U
] «HewmeTamby
29. 17.04 Heoprannueckue u opraHn4eckre KUCIOTHI. https://resh.edu.ru/subject/lesson/4960/start/
] Heopranwueckue u OpraHn4eckue OCHOBAHUS
30. AmpoTepHbIe HEOPraHNYECKUE U OPraHUYECKHUE https://resh.edu.ru/subject/lesson/4960/start/
24.04 coeuHeHus. ['eHeTnyeckas CBsi3b HEOPraHMYECKHUX
U OpPraHMYECKUX BEIICCTB
31. Ponp xumuu B 00ecIieueHUH KO0 HUSCKOI, https://resh.edu.ru/subject/lesson/3504/start/151485/
08.05 HHEPTreTUYECKON 1 MUILEBON OE30M1aCHOCTH,
pPa3BUTHH MEJIHUIIUHBI
32. 15.05 [IpencraBnenus 06 OOMKMX HAYYHBIX MPUHITUTIAX https://resh.edu.ru/subject/lesson/3514/start/151429/
POMBIIIICHHOTO MOJYYEHHS BAKHEHIITNX BEIISCTB
33. https://resh.edu.ru/subject/lesson/3504/start/151485/
15.05 UYenosek B MUpPE BELIECTB U MAaTEPUAIIOB
34. https://resh.edu.ru/subject/lesson/3504/start/151485/
22.05 XUMHUA U 300pOBbE YEIIOBEKA



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/4960/start/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nmpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero 001ero o0pa3oBanusi

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUU B TO3HAHHHU
SABIIGHUH TpUpPOIbI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrsT TPAKTHYECKUX 3a1ad W OSKOJOTHYeCKH OOOCHOBAHHOTO

OTHOILLEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpesie

1.2

Bnagenue cucremMol XUMHYECKMX 3HAHUM, KOTOpas BKJIKOYACT:
OCHOBOIIOJIaTratoIne MIOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OO0BEM, YTIEPOAHBINH CKeJeT,
GyHKIIMOHANBPHAS ~ TpyMIa,  paadKal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, VYIJIEBOJOPOAbL, KHUCIOPOI- H
a30TcojiepKalllie COEAUHEHHs, OMOJIOTMYeCKH AaKTUBHBIE BEIIECTBA
(yrneBonpl, KMpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUsS); TEOPUM M 3aKOHBI (Teopus
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOIOTHYECKHE
CBEICHHMS O CBOWCTBAaX, COCTaBe, TMOJYyYeHUH U Oe30MacHOM
WCIONBb30BAHUM BAXXHEHIIMX HEOPTaHMYECKUX U  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISABIATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  YCTaHaBIMBaTb  HMX  B3aUMOCBS3b,  HCIIOIb30BaTh
COOTBETCTBYIOIIME IIOHATHA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMH HCIOIb30BaTh XMMHUUYECKYIO CHMBOJIHKY
JUISE COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEépHYTOM,
COokpaméHHor) (opMya OpraHMYECKUX BEUIECTB W  YpaBHEHHIA
XUMHUYECKHUX PEAKLIM, U3rOTAaBINBATh MOJIEIIN MOJIEKYJ OPraHUYECKUX
BEIIECTB JJI1 WUIFOCTPALMHM UX XUMUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTAaHAaBIMBaTh  NPUHAJIEKHOCTD
HU3YYCHHBIX OpPTraHUYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpymme) coeAuHeHWH (YTJIeBOIOPO/IBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYJISIPHBIC
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTU4ECKOU

Homenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTH YMEHHUS ONPEAEISATh BUABI XUMUYECKOW CBSI3H B

OpraHUYEeCKUX COCIMHEHUSIX (OIMHAPHBIE U KpaTHbBIE)

1.6

ChopMuUpOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHUS  TEOPUH
CTpOEHHUsI opraHuveckux BemiecTB A.M. ByrtnepoBa mis oO0bsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXpPaHCHUSA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoJIepKalne

OpraHn4CcCKuUC COCAUHCHUS. BbICOKOMOJIGKy.HHpHBIG COCIMHCHU

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAWTH TPHUBHAJIBHBIC HA3BaHUS
OTIENBHBIX OPraHWYECKHUX BEIIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STWJICHIJIMKOJb, TJUIEpUH, (eHon, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTAa,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUIioJo3a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeI[CTaBI/ITeJ'IeI\/’I
pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (MeTaH, 3TaH, JTHJICH,
MpOMWICH, areTuieH, OyraaueH-1,3, mermnOyramauen-1,3, OeH307,
METaHOJ, ITAHOJ, 3TUJICHTIUKOIb, TIHIEPUH, (EHON, alleTalbIeru/I,
MypaBbUHAss U YKCyCHas KHCIIOTBHI, ITIIOKO3a, Kpaxmaj, LEeJII0JIO3a,

AMUHOYKCYCHasi KUCIIOTa)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIY  TUIHWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, yroiib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHUE MPOAYKTOB HepepaboTKu

XUMUS U KU3Hb. PacuéTrl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOUW 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU ITPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX SBICHUN (HaONOJEeHUE, W3MEpEeHHUeE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHMUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyalUsaX, CBA3aHHBIX C BEIICCTBAMUA U UX ITPUMCHCHHUEM

32

ChopMupOBaHHOCTh YMEHHH COONIONATh TpaBHJA IIOJIb30BAHUS
XUMUYECKOH TIOCYZI0ON W J1abOpaTOpHBIM OOOPYJIOBAaHHMEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIECTBAMUA B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMONHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB IPU HATPEBAHMUH,
MOJTyYeHHE 3TUJICHA U U3yYSHHE er0 CBOWCTB, KAUYECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JCHATypauus OCJIKOB IpH HarpeBaHUW,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0e30macHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIAOOpaTOPHBIM
000pyI0BaHUEM; NPECTaBIIATh pe3yIbTaThI XHUMHAYECKOTO
SKCIepUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX

peaxiuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE 3THX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO BEIUIECTBA WU
MPOJYKTa peaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJJHOTO

U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKIUN)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIM3UPOBATH
XMUMHAYECKYI0 HH(OpMAIHio, MOJTy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit uH(opmaruu, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA IKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUS B OBITY W TPYAOBOU AESITETHHOCTH B
LEJIAX COXPAHEHHUsI CBOErO 3J0pPOBbS M OKPYKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYyCTUMON KOHIICHTpAIMH), TMOSCHATH Ha
pUMepax CcrnocoObl YMEHBIIEHHsS W TNPEAOTBpAIlEHUsS WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4€JIOBCKa

11 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE  TOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIM aTOMOB,
HMOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIIEHb
OKHUCJICHHUS, XMUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAIMYecKas pemeérka, THIBI XUMHYECKUX peaKIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- W JHIOTEPMUYECKHE,
peakiuu HOHHOTO OOMEHa), pacTBOP, SJIEKTPOJIUTHI, HEITEKTPOJIMTHI,
ANEKTPOJIUTUYECKAST ~ JUCCOLMAIUS, OKHUCIHUTEIh, BOCCTAHOBUTEID,
CKOPOCTb XMMHMYECKON pEeaKIuu, XUMUYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOPHUS SIEKTPOJUTHYECCKON mucconuanuu, lleproamaeckuii
3akoH [[.M. MeHnpeneeBa, 3aKOH COXpaHEHHUSI MAcChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHH, (DAKTOJOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOW JAEATENbHOCTU

YCJIOBCKaA

1.2

ChopmupoBaHHOCTh YMEHUH BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSI3b HM3YUYEHHBIX TMOHSTHH, NPUMEHSTh COOTBETCTBYIOILIUE
MOHSATUSA TIPU ONHCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEUIECTB M MX MPEBPAIICHUN; BBISBISATH B3aMMOCBSA3b XUMHYECKHX
3HAHUU C MOHATHIMHI U MpEeJICTaBICHUSIMHU JIPYTHUX

CCTCCTBCHHOHAYYHBIX MPCIMCTOB

1.3

Bnagenue OCHOBHBIMH METOJAMHU HAy4YHOTO TO3HAHUSI BEIIECTB HU
XUMHUYECKUX sBIEHUN (HaOmIOneHWe, W3MEpEeHUe, OKCIEPUMEHT,

MOJEJIUPOBAHNUE)

1.4

ChopmupoBaHHOCTE yMEHHI ONpEACNATh BaJCHTHOCTh H CTENEHb
OKHCJICHUSI XHMHMYECKUX DJIEMEHTOB B COCIUHEHUSX Pa3IMYHOIO
cocTaBa, BHJl XUMHUYECKOW  CBSI3M  (KOBaJieHTHas,  MOHHafi,
MeTaJuIM4ecKasi, BOJIOPOJHAsI) B COCIMHEHUIX, TUI KPUCTAIUIMYECKON
pPEIIETKH KOHKPETHOTO BelIlecTBa (aTOMHAsi, MOJIEKYJIIpHAsi, MOHHAs,

MeTaJUTHIecKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONPEIENATh XapakTep CpeAbl B BOAHBIX

pacTBOpax HEOPTaHUYECKHUX COCITUHEHHUN

1.6

ChopMUpOBaHHOCTh ~ YMECHHSI  KJIACCH(PHUIIMPOBATH  XHUMHUYECCKHE
pEaKIMK MO Pa3IMYHBIM MPHU3HAKAM (YHCITY U COCTaBYy pPEeardupyroIInx
BEIIECTB, TemoBoMy d((]eKkTy peakuuu, H3MEHEHHUIO CTeleHen

OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4aCTuro




KaTallu3aTopa)

1.7

CpopMHUpPOBAaHHOCT, YMEHHH COCTaBISATh ypaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPAaBHEHUs pPEaKLMN
MOHHOTO OOMEHA, YYHUTHIBAs YCIOBUS, PH KOTOPBIX ITH PEaKIUH UIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKIUU, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3IUYHBIX HEOPraHMYECKHUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMUECKHUX BEIIECTB

1.9

CdhopmupoBaHHOCTE YMEHHH PaCKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaKkuuit MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO 0ajaHca 3TUX PeaKIHi

1.10

CdopmupoBaHHOCTE yMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peaklK OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMHUpPOBAaHHOCT, yMEHUH  OOBICHATH  XapakTep CMEHICHUS
XHUMHAYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBHUS

(npunuun Jle [larensbe)

OOm1ast 1 HeOpraHuyecKast XUMHS

2.1

CchopMupoBaHHOCTH yMEHHUH packpbiBaTh cMbich [lepuonndeckoro
3aKOHa J.N. Menaeneena 51 JIEMOHCTPUPOBATH €ro
CHUCTEMAaTU3UPYIOIyl0,  OOBSCHUTENbHYI0O M  IPOrHOCTHYECKYIO

byHKIII

2.2

CdopMHUpOBaHHOCTH YMEHHUM XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1-4 mnepuonos Ilepuonnueckoi
cucTeMbl XxuMmMuueckux dnemeHToB J[.M. MeHneneeBa, wucnosb3ys
MOHATUSL «S-, p-, d-dIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHYECKUX SJIEMEHTOB UM WX COCIWHEHHWH IO MepuojaM M Tpymniam

[Tepuoanueckoit cucremMbl XuMHUecKuX 31aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB,
MOATBEPKIaTh  CYHUIECTBOBAHME  T€HETUYECKOM  CBA3UM  MEXKIY
HEOpPraHUYECKUMU BElIeCTBAMHU C MOMOIIbIO ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopmupoBaHHOCTh ~ YMEHHIl  yCTaHaBIMBaTh  NPUHAAJIEKHOCTh
HEOPraHUYeCKHX BEIIECTB MO MX COCTaBY K OMpPEACIEHHOMY KJaccy

(rpymnme) coenuHEeHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,




OKCH/[IbI, OCHOBAHUSI, KUCJIOTHI, aM(OTEPHBIEC TUPOKCHUIbI, COIIH)

2.5

ChopMupoBaHHOCTb YMEHUH MCIOJB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Ui coCTaBleHHS (OpPMYJT BEHIECTB M YpPaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpusBuaibHble
Ha3BaHUS OTIEJIBHBIX HEOPraHWMYeCKUX BelecTB (yrapHblil ras,
YIJIEKUCHBbIA ra3, aMMMaK, raméHas H3BECTb, Herali€éHass H3BECTb,

MUTHEBAs COJIa, MTUPUT U JIpyTHE)

2.6

CdopmupoBaHHOCTE yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB,
MOATBEPKIaTh  CYHUIECTBOBAHME  T€HETUYECKOM  CBA3HM  MEXKIY
HEOpPraHUYECKUMU BElIeCTBAMHU C MOMOIIbIO ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CpopMHUpOBaHHOCTH YMEHUH TUTAHUPOBATHh W BBITOIHATH XUMHUYECKUN
SKCIIEPUMEHT (pa3lIoKeHHe TEPOKCHIAa BOJOpPOJa B MPUCYTCTBHU
KaTaJau3aTopa, ONpEAeJeHUE CpPeAbl PAaCTBOPOB BEIIECTB C IOMOIIbIO
YHUBEPCAJIBHOTO HWHIMKATOpa, BIUSHUE pa3INYHbIX (AKTOpPOB Ha
CKOpPOCTh ~XMMMYECKON peaklHH, peakuud HOHHOTO OOMEeHa,
KayecTBEHHbIC PEaKLIUU Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHWUs, PCHICHUC JKCICPUMCHTAJIBHBIX 3ada4d IO TEMaM
«Metamne» u «HemeTaniabsl») B COOTBETCTBUM C MPaBHJIaMU TEXHUKHU
0€30macHOCTH TPU OOpaIlleHWH C BEIIeCTBAMU H J1aOOpaTOPHBIM
OGOPYI[OBaHI/IGM; MMpEaACTaBJIATb PE3YIbTAThI XUMHUYECKOT'O
SKCIepUMEeHTa B (OpMe 3aliCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUpPOBaTH BBIBOBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

ChopMupOBaHHOCTh YMEHHU COONIONATh TIpaBWJIA TOJIH30BAHHUS
XUMUYECKOH TOCY/IOM W J1abopaTopHBIM OO0OpYJOBaHUEM, a TaKKe
npaBujia OOpalieHHs ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSIMU

110 BBIIIOJIHCHHIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHUS CEpHOU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIECHUN 00
OOIIMX HAy4YHBIX MPHUHIMIAX M  JKOJOTMYECKHX MpoliemMax

XUMHYCCKOTO IMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHOHAy4YHOW KapTHUHBl MHUpPA, pOJM XHMHUU B TIO3HAHUU

SABIICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS U KYJIBTYpBI




JTUYHOCTH, €€ (YHKIMOHATHHOW T'PaMOTHOCTH, HEOOXOAMMOW JIs
pelIeHusT TPAKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpenie

3.2

CdhopMupoBaHHOCTB yMEHUI KPUTHUYECKH aHAIN3UPOBATh
XUMHUYECKYI0 HHGOpMaIUIO, TMOJIYy4YaeMyl0 U3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHUKalUH, ceTb IHTEpHET U Apyrue)
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CdopmupoBaHHOCTE yMEHHI COONIOATh TIpaBUIIA JKOJIOTUYECKU
11€JIeCO00pa3HOr0 IMOBEAEHUS B OBITY M TPYJOBOHM JAEATEIBHOCTH B
LEIAX COXPAaHECHMS CBOETO 30POBbs M OKPYXKAIOLICH NPUPOIHOU

CpeIIbI
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Oco3HaBaThb OMAaCHOCTh BO3JICWCTBUS HA JKUBBIE OpPraHU3MBI
onpeneaEHHbIX BEIIeCTB, MOHUMas cMbici nokaszatesns [1/IK, noscHsaTe
Ha TpUMepax CrocoObl YMEHBIICHHUS U TPEIOTBPAIICHUS UX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4C€JIOBCKa

3.5

CdopmupoBaHHOCTH yMeHUI MIPOBOAUTD BBIUMCIICHUS C
UCIOJIb30BAaHUEM TMOHSTHUSI «MAaccoBasi JIOJI1 BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIICHHA Ta30B MPH XUMHUYECKUX PEAKIUSIX, MAacChl
BEIIECTBA MJIM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB,
TEIrI0BOro 3dexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS! MacChl

BCIICCTB, MMPCBPAILLICHUA U COXPAHCHUA SHCPTHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

ITpoBepsieMblii DJIEMEHT COJEPKAHUS

1

TeopeTnueckue OCHOBBI OPraHMYE€CKONM XUMHH

1.1

[Ipenmer opraHnyeckOM XHWMHU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE W 3HAYCHHE B
ITOJIyYEHUN HOBBIX BEIIECTB M MarepuaioB. Teopuss CTPOEHHS OPraHUYECKHX
coequHeHnil A.M. bytnepoBa, €€ OCHOBHBIE MOJIOXKEHUS

1.2

CtpykrypHble (OpPMYJIBl OpPraHMYECKHUX BEIIeCTB. [ OMOJOTHS, H30MEpHUs.
XuMHYecKasi CBA3b B OPraHUYECKUX COCOUHEHMSX — OIMHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KacCUpUKAIIMA OPTraHUYECKUX BELIECTB

1.3

Homenknatypa opraHMuecKux COSAMHEHUU (CHCTeMaTHU4ecKas) U TPUBUATIHHBIC
Ha3BaHUs BAXKHEUIINX NIPEICTaBUTENIEH KIIACCOB OPTaHUYECKUX BEILIECTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM psi. MeTaH U 3TaH — mpocTeinme
MPEICTABUTENIM AallKaHOB: (PU3MYEeCKHe HW XUMHUYECKHUE CBOWCTBA (peakiuu
3aMelIeHUS U TOPEHUs), HaX0XACHHUE B IPUPO/IE, OTyUeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJIOTMYECKHM pAd. OTHUIEH U NPONWIEH —
MpPOCTEHIINE MPEICTaBUTENIN AIKEHOB: (pU3MUeckrue M XHMMHUYECKHEe CBOWCTBA
(peakuuy TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUApPATALMU, OKHUCIEHUS U
MOJINMEPH3AIUH ), TOJTy4eHUE U PUMEHEHUE
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Ankanuensl: Oyrtaawen-1,3 u wMerunOyrtamueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOMCTBA (peakuus noauMepusanuu). [logyueHue CUHTETHUECKOTO
Kay4dyKa U PE3UHBI
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AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYCCKUN Psil. AETHICH —
MPOCTEHIINIA TPECTABUTENb AIKHHOB: COCTaB, CTpOoeHHWe, (u3ndeckne u
XUMHUYECKHAE CBOMCTBA (peaKIMu THAPUPOBAHUS, TaIOTCHUPOBAHUS, THIpATAIUH,
TOpPEHMS] ), IOJyYEHUE U IPUMEHEHUE

2.5

Apenbl. benson: cocraB, crpoeHHe, (U3MYECKHME M XUMHUYECKHE CBOHCTBA
(peakuuy rajJoreHMpOBaHUS U HUTPOBAHUSA), IOJyYEHUE U IPUMEHEHHE. Toyo:
COCTaB, CTpOCHHE, (U3MYECKHMEe M XUMHUYECKHE CBOMCTBa  (peakuuu
raJIOTEHUPOBAHUS WM HUTPOBAHUA), TMOJyYeHUE M NpuUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBSI3b MEXAY YIVIEBOJOPOJAMH, NPHUHAICKAMMH K
pa3IMYHbIM KJ1accaM

2.6

[TpupoHBIE HCTOYHUKH YTIIEBO0POI0B. [IpUpoHbIi ra3 U MOMyTHRIC HEPTSIHbIC
ra3sl. Hep1p u e€ mpoucxoxnenue. CrnocoObl nmepepaboTKku HEPTH: MEepEeroHKa,
KPEKUHT (TEpMHUUYECKHH, KaTaIUTHYCCKUN), TUposu3. [IpoaykTel mepepaboTKu
He(TH, UX MPUMEHEHHE B IMPOMBIIUIEHHOCTH W B ObITy. KamMeHHbI yroms u
MIPOJIYKTHI €r0 NepepadoTKH

Kucnoponcoaep:xaiue opraHn4ecKue COeqMHEHMS

3.1

[IpenensHbIe OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTpOCHUE, (PrU3ndIecKue
U XUMHYECKHEe  cBOWcTBa  (peakIMM  C  aKTUBHBIMH  METaJUIaMU,
rajJlor€HOBOJIOPO/IAMH, T'OpPEHHUE), NpPUMEHEHHE. BoJaoponaHble CBS3U MEXAy
MOJIEKYJIAaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M 4YeJOBEKa.
MHoOroaToMHbIE CIUPTHL. DTUIICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NYECKHUE U
XUMHYECKHE CBOICTBa  (B3aMMOJCICTBHE €O  IIEIOYHBIMHU  METaJUIaMU,
KauecTBEHHAsl peaklus Ha MHOIOAaTOMHbIE CIHPTHI). JlelicTBHME Ha OpraHu3M




YCJIOBCKaA. HpI/IMeHeHI/Ie TJIMICPHUHA U STUJICHIJIMKOJIA

3.2

@DeHo: CTPOCHHE MOJIKYJTbl, (U3WUECKHEe U XUMHYECKHE CBOMCTBA.
Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaerunpl ¥ KeToOHbI. DopMabIeTH I, aleTalbACTU/l; CTPOCHHE, (PU3NIECKUE U
XUMHUYECKUE CBOMCTBA (pEaklMM OKHMCICHUS U BOCCTAHOBJICHUS, KaYE€CTBEHHbIC
peaKIym), MoJydYeHrue U TpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs U YKCycCHas
KHUCIIOTHI: CTpOeHHE, (PU3NUeCKre U XUMUYECKIE CBOMHCTBA (CBOWCTBA, O0ITHE /st
Kjlacca KHCJIOT, peakiusi JTepudukanuu), TMOJydeHHe U IPUMEHEHHUE.
CreaprHOBas ¥ OJICMHOBAsI KUCIIOTHI KaK MPEICTABUTENIN BBICIINX KapOOHOBBIX
KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JeiicTBHE

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['unponus xupos. [lpumenenue xupoB. buomornyeckas poib
KUPOB

3.6

VYrneBoapl: cocTaB, Kiaccu(HKaus yriieBoAoB (MOHO-, AW- U TOJIHCAXAPUIIBI).
['moko3a — mpocteimmii MOHOcaxapui: OCOOCHHOCTH CTPOCHUS MOJIEKYJIHI,
¢du3nuecKkre U XUMHUYECKUe CBOMCTBa (B3auMoaeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHWE aMMHA4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHHE,
OpO’KeHHE TIIOKO3bI), HAXOXKJCHHE B MPHUPOJE, NPUMEHEHHE, OMoIorudecKas
poib. dotocunTe3. PpyKTO3a Kak U30MEP IIIIOKO3bl. KpaxMai u 1emioiao3a Kak
npupojHbie noiumepbl. CTpoeHHE Kpaxmana M Uelono3bl. Duznueckue u
XMMHYECKHE CBOICTBA Kpaxmaia (TUIpOJIn3, KaUeCTBEHHAs PEaKIis C HOJIO0M)

A30TCoJIeprKaIie OpraHuIeCKUe COSTMHCHHUS

4.1

AMUHOKHUCIIOTHL Kak am@oTepHble opraHuyeckue coenuHeHus. dusnueckue u
XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riaunuHa). buonoruueckoe
3Ha4YE€HHE aMMHOKUCIOT. [lenTuael

4.2

benkn kak mNpuUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS WU TPETUYHAS CTPYKTypa OenkoB. XHUMHUYECKHE CBONCTBA OEIKOB:
TUIPOJIN3, ACHATYpallKs, KaYeCTBEHHbIE PEaKIIMK Ha OEIKU

BricokoMonekynsipHble COSMHEHHS

5.1

OCHOBHbIE TOHATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUU —
MOJINMEPHU3aIUs U MOJTUKOH ICH AU
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OKCliepUMEHTANIbHbIE METOJbl M3yY€HHUS BEIIECTB W UX MPEeBpalICHH:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4dyKoB. [loyueHue CHHTETHYEeCKOro KayuyKa U pe3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

XUMHYECKUH 3JIeMeHT. AToM. SIpo aToma, M30TOMBI. DJIEKTPOHHAsT 00O0JIOYKA.
DHepreTuveckrue YpoBHH, MOTYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTHI.

Oco0eHHOCTH pachpeeieHus JIEKTPOHOB M0 OPOUTANISIM B aTOMax JJIEMEHTOB




MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(DUTYpaLlUsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuognyeckas cucrema xuMuueckux sineMenToB 1. M.
MenpgeneeBa. CBsa3p mnepuoguveckoro 3akoHa u llepuoanydeckoil cucTeMbl
xumuyeckux aemeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUYECKHUX OJJIEMEHTOB M
o0pa3yeMbIX UMH TPOCTHIX M CJIOXKHBIX BEIIECTB IO TPyNraM W TMepuoiam.

3HadeHUe NEpUOANYCCKOro 3aKOHAa B pa3BUTHU HAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBs3b. Buasl XWMHUYECKOW  CBSI3U
(KoBajJieHTHAs HEMOJISIpHAsT M MOJspHAsi, HWOHHAs, MeTajmdeckas). VoHbI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHYECKOMN CBS3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN ). BomopoHas cBs3b

1.4

BanenTHOCTb. D1EKTpOOTpHUIIATETLHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pemérku. IlonsATtne o0 aucnepcHsIX
cucrteMax. VIcTHHHBIE M KOJUIOMJHBIE pacTBOpBL. MaccoBas J10oyisl BellecTBa B

pacTBope

1.6

Knaccudukanus Heopranndeckux coennHeHnii. HoMeHknaTypa HeopraHu4ecKux

BEILIECTB

1.7

XuMuueckas peakuusi. Knaccudukanms XUMHUYECKUX peakuui B
HEOPraHWYECKOM M OpPraHMYeCKOW XMMHHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB,

3aKOH COXPaHEHUs U IIPEBPALLECHUS DQHEPIUU IIPU XUMUYECKUX PEAKLIHAIX

1.8

CKOpoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peakuuu. XuMu4deckoe paBHoBecue. DakTophl, BIMSIOIIUE HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

1.10

Dnekrponutnyeckas aucconuanus. CuibHble M cialbie anekTponuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIasA, HEUTpalbHAas, ieJlouHas. Peakiyy HOHHOTO

oOMeHa

1.11

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akunu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxkenne HemetamwioB B [lepuonnueckoi cucteMe XMMUYECKUX
anemenToB J[.M. MenzaeneeBa 1 OCOOCHHOCTH CTpoeHHS aToMOB. Dusndeckue
CBOMCTBAa HEMETAIIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha MPUMEpPE KUCIOPOAa, CEPHI,

dbocdopa u yriepoaa)

2.2

XUMHUYECKHUE CBOWCTBA BaXHEHUIIMX HEMETAIOB (TaJlor€HOB, CEpPbI, a30Ta,
dbochopa, yrmepomra W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,

KHCJIOPOJICOACPIKAIIMX ~ KHUCJIOT, BOJOPOAHBIX coeauHeHui). I[lpumeHeHue




Ba)XXHEUIITNX HEMETAIIOB U UX COSOIUHEHUN
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Mertamel. [lonoxxkenne MetaiioB B Ilepuoauueckoil cucteMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. OOmue usndeckre cBoiicTBa MeTaioB. CIUiaBbl METAJIOB.

DJIEKTPOXUMHUYECKUH Psijl HANIPSKEHU METaJJIOB
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XYWMHYECKHUE CBONCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaluWii, KaabIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, KEJIe30, MeIb) M HMX coeauHeHwil. OO0mue

CIIOCOOBI MOJIYyYCHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKC

2.5

I'eneTnueckas cBSI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMICKAIINX K PA3JIMYHBIM

Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€CreYeHHHM 3KOJOTUYECKOW, SHEPreTUYeCKOW H THIIEBOI
0€30MacHOCTH, Pa3BUTUU MeAUNUHEL. [lOHSATHE O HAyYHBIX METOAAaX MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKIIUHA

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLUIAX MPOMBIIUIEHHOTO MOJYYECHUS
BOXHEHIIMX BemiecTB. YenoBek B MHUpPE BEIIECTB U MATEPHAJIOB: Ba)KHEUIIHNE
CTpOMUTENIbHbIE MaTepuaibl, KOHCTPYKLIHOHHBbIE MaTepHalbl, KPAacKH, CTEKIIO,
KepaMHKa, MaTepHalibl JJig SJEKTPOHUKHU, HAHOMATEpHAIbl, OPraHUYECKUEe |

MUHepalbHbIe y100peHus
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Xumusi W 3J0pOBbE YeEJIOBEKAa: IMpaBWja UCIHOJIb30BAHUSA JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacCHOr0 UCIOJIb30BaHUS MTPEenapaToB ObITOBOI XUMUU

B IOBCEIHEBHOM KU3HHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



IIpeamer xumus

Knacc

Vuurens [uno N.A.

11-A

JIMCT KOPPEKTUPOBKH

KAJTEHIAPHO-TEMATHUUYECKOI'O IINTAHUPOBAHMUASA
2025/2026 YYEBHBIN I'OJ1

Ne
ypoka

Tema

Koan4yecTBo 4acoB

no
MJIAHY

NMpoBeIEHO

puuuna
KOPPEKTHPOBKH

Cnoco0
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