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HOACHHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma o yueOHoMy npeaMery «Xumus» (yriayOiaeHHbINA
YpOBEHB) HA YPOBHE CPEAHETO 00I1Iero 00pa3oBaHus pa3paboTaHa Ha OCHOBE:

- denepallbHOrO roCYJapCTBEHHOr0 00pa30BaTEIBLHOIO CTaHAAPTa CPEIHETO
oOmiero oOpa3oBaHusi, YTBEPKJIECHHOIO MPHUKa30M MHHHCTEpCTBa 00pa30BaHUs U
Hayku P® ot 17 mast 2012 r. Ne 413 (¢ UBMEHEHUSIMU U JIOMIOJIHEHUSIMU ) (J1aiee —
dI'OC CO0O);

- @enepanbHOl  00pa3oBaTEIbHOM  MPOTPaMMbl  CPEHEr0  OOIIETro
oOpa3oBaHus, YTBEpKACHHOW mpukazoM Munuctepcta npocsemienus PO or 18
Mas 2023 1. Ne 371;

- Ycrapa MBOY «110 Ne 10»;

- OcHOBHOI1 00pa3oBaTeNbHONM MPOrpaMMBbl CPEIHEro OOIIEro oOpa3oBaHUs
MBOY «1O NelO»;

- Paboueii nporpammel Bociutanust MBOY «1O NelOy;

- [Tonoxenust 0 pabounx nporpaMmax.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMWS»

XVUMHS HAa YPOBHE YIIYyOJEHHOTO HW3YYCHHUS 3aHMMAcT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro ooOpaszoBanus ydvammxcs 10-11 xaccos.
WN3yuyenue mpeamera, peanumzyeMoe B ycloBUsAX AuddepeHnnpoBaHHOTO,
npoguiIbHOTO 00y4YeHHs, TPU3BAHO OOECHEYUTh OO0IEe00Pa30BATEIBHYIO H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIUMCS YCIIOBUSM KH3HU B COIUYME, a TAKXKe IS
IPOJIOJDKEHUST 00Y4YeHHs B OpraHuzaiusx mnpodeccroHaabHOTO 00pa3oBaHUsSA, B
KOTOPBIX XUMUS SBISECTCA OAHOW U3 MPUOPHUTETHBIX TUCIUTLIIUH.

B mnporpaMmme mno XuMuM Ha3HaYeHUE TpeaMeTa «XHUMHUS» TOTydaeT
noJpoOHYI0 ~ MHTEpIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxkerausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJieH, COAep X aHus,
pe3yNbTaToOB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKH BBITYCKHHKOB.
CBHUIETETECTBOMTOMYSIBIISIIOTCSCIIE AYIOIIUEBBITOTHIEMBIETIPOTrPAMMOUITIOXUMUHU ()
VHKIIUHN:

e UWH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3als KOTOpOil obecrieunBaeT
MOJIYYCHHUE TIPEJICTABICHUS O IIENIAX, COIepXKaHWH, OoOIel crpaTeruu
oOydeHwsI, BOCTUTAHUS 1 PA3BUTHS 00YJaIONIUXCsI CPEICTBAMH MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpPraHW3AIMOHHO-TUTAHUPYIOIIAs, KOTOpast peaycMaTpUBaeT
OTIpeJICNICHNE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCIICIOBATEIHHOCTH
M3ydeHUs] y4eOHOro maTepuaia, KOJUYSCTBEHHBIX M KauyeCTBEHHBIX €T0
XapaKTePUCTUK; TOIXOJ0B K (OPMHPOBAHUIO COACPKATEITHHOW OCHOBBI
KOHTPOJISI W OIEHKH OOpa30BaTEIbHBIX TOCTIKCHHHA OOYydYaroIHUXCsS B



paMKax HMTOTOBOM aTTecTauud B (opMe eIUHOTO TOCyIapCTBEHHOTO
AK3aMEHa M0 XUMHUHU.

[Iporpamma ajist yrimyGiaEHHOTO U3YUYECHUS] XUMUU:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAECpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAEIbHBIX MpoduieH, mnpeaycMaTpuBacT
pacrpesielieHue U CTPYKTYpUpOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
CoJiep KaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE paclpeielieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIeH U 3a/1ay U3y4eHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0O0pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TaKKe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

[lo BceM Ha3BaHHBIM MO3ULHUAM B IPOrpaMMe MO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOW MPOrpaMMoi MO  XHUMHUH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHus y4eOHOro mpeaMera
«Xumus» OocTa€Tcs BO3MOXXHOCTh BBIOOpa €ro BapHATUBHON COCTaBJISIOIICH,
KOTOpasi OJKHA ONPEAENSIThCS B COOTBETCTBUU C HAINPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHUS
XUMUSL Ha YpPOBHE VIIyOJEHHOTO U3YYEHHUsS HANpaBI€H Ha peaU3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOIIMM  3TaloM  MOJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUiaX CPpeaHEro npodeccuoHalIbHOTO
oOpa3zoBanusa. B 9Toil CBsA3M w3ydeHHe mpeaMeTa «XUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO HAa paclIUpeHue U  YIUIyOJeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyICHUS XUMUYECKOTO
o0pa3zoBaHus B OpraHu3alusix npodeccuoHalibHOro oopazoBanus. Hapsany ¢ aTum,
B cBete TpeboBanuit ®I'OC COO Kk I[IaHHUPYEMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHO 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro O0OIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCITUTAHUS W COIMAIBLHOTO PAa3BUTHUS OOYyUYarOIMUXCs, Ha (GOPMHUPOBAHUE y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHHUMA, YMEHHH paIlMOHATU3aNK y4eOHOTO Tpyla H
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocraBisionuMu peaMeTa «XUMHs» Ha YPOBHE YIIIYOJIEHHOTO HM3ydeHUS
SBIIAIOTCS  YIUIyOJI€HHBIE Kypchl — «Opranudeckas xumus» U «OOmas u
HEOopraHuveckas XuMmus». [Ipu ompenencHuu Moaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHW3alliyd COJACPXKAHUS ATUX KypCOB B TMPOTPpaMME [0 XHMHH 3a OCHOBY
npuHAThl nojoxkenuss PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOro
YPOBHEH U3YUYEHHUS IIpEaAMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHHH, OTHOCALIMXCS K 0a30BOMY YPOBHIO HM3y4y€HHUs MpeaMera. JTa cucTema
3HAHUM TOJy4YaeT OMNpeJeEHHOE TEOPETHYECKOE JOMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHIECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3Yy4YeHHUs IMpeAMeTa obecredeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS OO0BEMA 3HAHUW O XHMHYCCKHUX
DJIEMEHTaX W CBOWCTBAaX WX COCAWHEHHWN HA OCHOBE PACIIMPEHHSI M YTITyOJICHUS
NPEJCTaBICHUH O CTPOCHHU BEIECTBA, XMMHUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS] XUMMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yuenue mnepuoanydeckoro 3akoHa u Ilepuoamnueckoit
CUCTEMBl ~ XMMHMYECKHX  DJIEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUIIOB ~ pEakiui  JomoiHseTcss  GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIECTB.
B kypce oprannuyeckoil XUMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco00e BHUMaHHEe BOIpocaM 00 3JIeKTPOHHBIX A dekrax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy U XapakTep JOMOJHEHWH K oOmmeld cucteme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXHBIC TIPeaIMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3Y4YeHUHW TIpeJMEeTa B JIaHHOM CIlydae akIeHT OyJaeT claellaH Ha OOIIHOCTh
METOJ/IOB MO3HAHMSI, OOITHOCTh 3aKOHOB U TECOPUH B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS
MacChl W DHEPTUU, 3aKOHBI TEPMOJMHAMHUKHU, DJIEKTPOIW3a, MPEICTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.



B TO e BpemMs B cOIEpKAaHMM NpeAMeTa g KJIacCOB XHMHKO-
Ouonornyeckoro npoduiisg OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xuMusaA. B 3TOM  ciydae mpemocTaBisieTcss  BO3MOXKHOCTB — JUIsl  Oouiee
OOCTOSITENIBHOIO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOSAT, K MpPUMEpPY, TaKHUe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KUCIOTBHl U Apyrue. Ilpu 3ToM 3HaHUSA O COCTaBe M CBOMCTBAaX IMpPEACTABUTENEH
OCHOBHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB CIY)KaT OCHOBOM [JIsi HM3y4EHUs
CYLIHOCTH MPOIeCCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B nmane ¢opmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OIBITA MPAKTUYECKOT0 MPUMEHEHHS HAYUYHbBIX
3HAaHUM HM3ydeHHe mnpeaMera «XuMUs» Ha YriayOJE€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C YYEOHBIMH MpeaMETaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAy4YHBIE MpeAaMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

HEJIM U 3AJAYU U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMUS»

[Ipy um3ydyenun ydyeOHOro mnpeamera «XuUMHUS» Ha YIIIYOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpellHEero oo0imiero oOpazoBaHus (Ha 6a30BOM
ypOBHE), 3a7aueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JNEATENIbHOCTY Y€JIOBEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. Penenne
ATOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YUYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MUDPA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHUM IPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUU  MpodiieM
AKOJIOTHYECKOM, YHEPTreTUIECKON M MUILEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHNU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TAaKXKe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJICKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTECKAHUS XMUMHUUYECKHX PEAKIUU, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CHCTEMAX, 00 00Iux
HAaYYHBIX IPUHIMUIIAX XUMHYECKOTO TPOU3BOICTBA;



dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUM JJIsI OOBSICHEHUS
KIIFOUEBBIX M€ U TpoOJieM COBPEMEHHON XUMHH, ISl OOBSICHEHUS U
MPOTHO3UPOBAHUA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO pElIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM M MPOU3BOACTBEHHON [EATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHMEM U  TepepadoTKOM
BEILIECTB;

yrayOJieHHe  TpeACTaBICHMM O  HAy4YHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX ISl TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUYECKUX SBJICHUN, HUMEIOIIMX MECTO B
PUPOJIE, B MPAKTUUECKOM JEITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B nmane peajm3aliun IICPBOOUCPCAHBIX BOCIIUTATCIIBHBIX W PA3BUBAIOIINX

(GYHKIUMN 1EJIOCTHOM CHUCTEMBbI CpeIHEro OO0IIero oO0pa3oBaHUsl MPU U3YUYECHUH
npenMera «XUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTHM B II03HABAEMOCTH SIBJICHUN IPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO MW TIO3HAHHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHUX
CrocoOHOCTEeH OoOydarommxcs, (GOpMHPOBAaHHE Y HHUX CO3HATCIHHOTO
OTHOIICHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHIO YCIICIITHOW TTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHUE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOIOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, IPHOOPETEHUE OMbITA OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IEATEIbHOCTH.

BOCIUTATEJIbHBINA MOTEHIUAJ YYEBHOI'O IPEJIMETA
«XHUMHUA»peann3yeTcs yepes

dbopMHupOBaHUE MHTEILIEKTYATBHO PA3BUTON JTMYHOCTH, TOTOBOM K
caMo00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITETLHOMY MPUHSATHIO
pelIeHni, CnocoOHOM aganTUPOBATHCS K OBICTPO MEHSAIOIIUMCS YCIOBUSAM
KU3HU,

HaIpaBJIEHHOCTh O0OYYEHUsI HA CUCTEMAaTUYECKOE MPUOOIIEHUE YUAIINXCS K
CaMOCTOSITEIbHOUIIO3HABATEIIBHON AEATEIIbHOCTH, HAYYHBIM METOJAM



MO3HaHUs, POPMHUPYIOMKUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMWH;

e o0ecreueHne yCIoBUM, CIOCOOCTBYIONIUX MPUOOPETCHUIO 00YUAOIITUMUCS
OTIBITa Pa3HOOOPA3HOH AESITETPHOCTH, TO3HAHUS U CAMOTIO3HAHUS,
KITFOUEBBIX HABBIKOB (KJTFOYCBBIX KOMITETCHIIHI ), UMEIONUX YHUBEPCATHLHOEC
3HA4YCHHE JIsl PA3TTUYHBIX BUIOB JIESTEIbHOCTH,

e (opmupoBaHrne ymMmeHU OOBICHITH M OLICHUBATH SBJICHUS OKPYIKAIOIIETO
MHUpa Ha OCHOBAaHWUHW 3HAHWW U OTBITA, TOJYYCHHBIX TIPHU U3YUYEHUU XUMUH;

e (opMHpOBaHKE y 00YJAIOIINXCS TYMAHUCTHUECKUX OTHOIICHHH,
OHMMAaHUS IICHHOCTH XUMUYECKUX 3HAHUM JIJIS1 BEIPAOOTKH DKOJIOTHICCKH
11eJ1eCO00Pa3HOro MOBEICHHUS B OBITY U TPYJOBOM ACSITETFHOCTH B IENAX
COXpaHEHHS CBOETO 3/I0POBhS U OKPYKAIOIICH MPUPOTHON CpEIbI;

® pa3BUTHE MOTHBAIUHU K O0yUEHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO 1
CaMOBOCIIUTAHHMIO Ha OCHOBE YCBOCHUS 00IIEUETIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MPOQ WIS U HATIPABICHHOCTH
JanbHeHIIero o0y4yeHus;

® UCIOJB30BaHUE BOCIUTATEIBHBIX BO3MOKHOCTEH COfepKaHus y4eOHOTO
npeaMeTa yepe3 IeMOHCTPAINI0 00yJaIoUMCs TIPUMEPOB OTBETCTBEHHOTO,
Ipa)XIaHCKOTO TTOBEICHUS, TIPOSBICHHS YEIIOBEKOITIOOHS 1
T00pOCepACYHOCTH, Yepe3 Mo 00p MPOOIEMHBIX CUTYAIMH IS O0CYXKICHUS
B KJIacce;

® [IpUMEHEHHUE Ha YPOKE UHTEPAKTUBHBIX (POpPM pabOThI yHaIUXCS:
UHTEJJIEKTYaIbHBIX UTP, CTUMYIIUPYIONINX TO3HABATEIbHYIO MOTHBAIIMIO
IIKOJIbHUKOB; JUCKYCCHIA;

® VHULMHUPOBAHUE U MOJEPKKA UCCIEOBATENBCKON 1eITeTbHOCTH
IIKOJILBHUKOB B PAMKax peaiu3alii UMH UHIUBUIYATbHBIX U TPYIIOBBIX
UCCJIeI0BATEIHCKUX TIPOEKTOB.

MECTO YYEBHOT' O IPEJIMETA «XUMMUs» B YHEBHOM IIVIAHE IIKOJIbI

OO61iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpenHero obimiero obpasoBaHusi, cocrapisier 204 ygacoB: B 10 kmacce —
102 gaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEZENIO).

YYEBHO-METOIWYECKHWI KOMILJIEKC

Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A.,
JIynun B.B.; non penakuueit Jlynuna B.B., O0uiecTBo ¢ orpaHMueHHON
0oTBETCTBEHHOCTHIO «[IPODA»; AkuimonepHoe o0uiectBo «31atenbeTBo
«IIpocsewmenue»

Xumus, 11 knacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlyaun B.B.;
nox penakiyent Jlynuna B.B., O061iecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkuimonepHoe obmectBo «M3aarenbctBo «IIpocBemnienne»



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJIeHTHbIE BO3MO>KHOCTH aTOMa YIJIEpoJa. XHMMHUYECKas CBS3b B
OpraHMYecKuX coequHeHusX. Tumnel ruOpuan3alnud aTOMHbIXOpOUTasell yrieposa.
Mexanu3sMbl  00pa3oBaHUs KOBaJEHTHOM cCBsi3M (OOMEHHBIH UM JIOHOPHO-
aKuenTtopHblil). TUMNBl MepeKpbIBaHUA ATOMHBIX OpOUTalield, G- U T-CBS3M.
OnunapHas, nBoWHAasE U TpoiHasi cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKYJax
opranudeckux BemectB. [loHsiTue o0 CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss oOpraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX coeAuHeHUN. MonekynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTasA, COKpaié¢HHas,
ckenetHad. HM3omepus. Buapmmszomepuu: CTpyKTypHas, IIPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YPDEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccupuKalud oOpraHUYecKkux BemiecTB. [loHarue o
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX [PEBPALICHUI:
O3HAKOMJICHHE C O0pa3laMyd OPraHUYECKHWX BEIIECTB M MaTephajllaMd Ha UX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIIMBaHME U TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJIEKy
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MUECKHE CBOMCTBA
AJIKAHOB.

XUMUYECKHE CBOWCTBA AaJKAHOB: pEAKIUMU 3aMEUICHUS, HW30MEpHU3alNH,
NETUIPUPOBAHMS, [IUKIA3ALNH, IUPOJIU3a, KPEKUHra, ropenus. lIpeacrasinenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YEHUsT U IPUMEHEHUE aTKAHOB.



Huknoankanel. OOmwas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMUUYECKUX CBOMCTB MajibiX (LUKIOMPOINAH, UUKJIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'oMonoruyeckuii psii ankeHoB, o6O1mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN —ajlKeHOB, SpP*-
rudbpuan3anus aTOMHBIX OopOuTaie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzoMmepus. Du3nyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIHMH MPUCOCAUHEHHUS, 3aMEICHUS B O-TOJIOKEHUE
IIpU JBOMHOM CBA3M, NOJUMMepu3anuu U okucieHus. lIpaBuiio MapkoBHUKOBA.
KauecTBeHHbIe peakiy Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaiust ankaaueHoB (CONpsiKEHHbIC, U30JIUPOBAHHBIC,
KymynuposaHusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XUMHUYECKUX CBOWCTB
CONPSKEHHBIX  JTUCHOB, 1,2- m 1,4-npucoenunenue. Ilonumepuszanus
conpsKEHHBIX TUEeHOB. CrIocOoObI MOTyUYeHHS U TPUMEHCHHE aJIKaIUEHOB.

Ankunbl. ['oMonornueckuii psii amkuHOB, o0mas (GopMysia, HOMEHKIATypa |
u30MepHsi. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKWHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHUHOB.
XHAMHUYECKAE  CBOWMCTBA:  pEaKIUU  NPUCOCAWHEHUS,  JUMEpU3ALUd U
TPUMEPHU3ALNH, OKUCIEHUsI. KHCIIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIE peakiuu Ha TPOHYIO CBsA3b. CIocOObI MOTydeHUs
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoHopoAbl (apeHbl). ['OMONOrMyYecKkuil psii apeHoB,
oOmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH3oyia. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIIE€BOJOPOJHOM pAJMKAJIE, PEaKIUU NPUCOCIUHEHUS, OKHCIEHHUE TOMOJIOTOB
Oenzona. IlpeacraBiaeHue o0 OpPHEHTUPYIOIIEM JEHCTBUU 3aMECTHTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE AaTKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOM, aMWHO- M HHUTPOTPYIIBI, aTOMOB TaloreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB cTupona. [lomumepusarus ctupona. CriocoObl MONTyYeHUS U
MIPUMEHEHUE apOMATHUYECKUX YIIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh U €€ mpoucxoxaeHwue.
Kamennsiii yrons u mpoaykTel ero nepepadorku. CrocoOsl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKHUM, KATAIUTHUYECKUW), pUPOPMHHT, MUPOJIU3.
[TpoaykTel mepepaboTKH HEPTH, KX TPUMEHECHHUE B POMBIIIUIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIE€BOAOPOAOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHns TajJoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBue Ha TraJoreHnpOU3BOJHBIE BOJHOIO U CHUPTOBOTO
pactBopa mi€noun. B3aumopeiicTBUe QUrajloreHalKaHOB C MarHhueM M IIMHKOM.
[lonsitue 0 METaJIJIOOPTaHUYECKUX COCIMHEHUSX. HcnonszoBanue



raJlOreHIPOU3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOJbl H3yUYEHMs] BEIIECTB M HUX MPEBPAIICHUMN:
n3yueHue (U3NYECKUX CBOUCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KJacCOB (0OeciBeunBaHUE OpOMHON WU
HMOJHOW BOJBI, pPacTBOpa IMEepMaHTaHaTa Kajus, B3aUMOJICUCTBUE alleTUJIEHA C
aMMUayHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriaepoja ¥ BOJOPOJa B OpPraHWYECKUX BEIlECTBaX, IOJydeHUE JTHICHA U
M3YUYEHUE €ro CBOMCTB, O3HaKOMJIeHHE C KoyueKiusMu «HedTb» u «Yromaby», ¢
oOpa3llaMM IUIacTMacc, KayyyKOB M PpPE3UHbl, MOJEIMPOBAHUE MOJIEKYI
yII€BOA0POJIOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOAOPO/IOB.

Kuciaopoaconep:xamme oprannieckue coenHeHHs.

[Ipenensubie ogHOaTOMHBIE cnUpThl. CTpoeHUE MOJIeKyNl (Ha mpuUMepe
MeTaHoja M JTaHoja). ['oMosjoruueckui psjg, obmas dopmyna, H30MepuUs,
HOMEHKJIaTypa u  Kjaccudukamus. Duznueckue CBOMCTBA  MPENeSIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOJHBIE CBS3M MEXAYy MOJEKYyJIaMH CIHUPTOB.
XUMHUYECKHE CBOWCTBA: pEaKIMu 3aMCIICHMs, JerujpaTaiid, OKHCIICHHUS,
B3aUMOJICCTBHE C  OpPraHWYECKMMH W  HEOPraHMYECKUMM  KHUCJIOTaMH.
KauecTBeHHas peakiysi Ha OJJHOATOMHBIC CIUPTHI. [[elicTBUE 3TaHOa U METaHOJIa
Ha opraHu3M uyesnoBeka. CrocoObl MONy4YeHHs U TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3UUECKUX U
XUMUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTBI — JTUJIEHIVIMKONb U TIULEpUH. DU3NUECKue MU
XUMUYECKUE CBOWCTBA: pEaKUUU 3aMEILICHUS, B3aUMOJEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMHU KHUCJIOTaMH, KAYECTBEHHAs peaKklusi Ha MHOTOaTOMHBIE
cupthl. [lpencraBnenne o MexXaHHW3ME pPEAKIUN HYKICO(DHUIBHOTO 3aMEIICHHS.
HeiictBue Ha opranusM denoBeka. CrocoObl TMONy4eHUS U TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O6enzonbHOTO simpa. Pusmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XUMUUYECKHX
cBoiicTB (Qenona. KayectBeHHwsie peakiuu Ha (eHon. ToxcuyHOCTHh (DeHona.
CrniocoObl onrydeHus u npuMenenue penona. deHonbopmanbaeruaHas cModa.

KapOoHubHbIE COETMHEHUS — alTbJIETHIBI M KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJILHOW TPYNIBL. ['OMOIOTHYECKHE PSAbl abJETHI0B W KETOHOB, OO0IIas
dopmyma, m3omepusi U HOMEHKIaTypa. Du3ndeckne CBOWCTBA aTbACTUIOB U
KEeTOHOB. ~ XUMHUYECKHME CBOWCTBAa  albJETHIOB M  KETOHOB:  pEaKIUu
npucoeanHeHrs. OKUCIEHUE albJAErUI0B, KAYECTBEHHBIE PEAKIIMU Ha aJIbJACTHIbI.
Cnoco0bl nosy4eHus: ¥ MPUMEHEHHUE albJACTUA0B U KETOHOB.

OnHOOCHOBHBIE Mpe/eTbHbIE KAPOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOECHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30oMepus u HomeHknaTypa. dusznueckue cBoncTBa
OJIHOOCHOBHBIX MPENIEbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKyJIaMH KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIC CBOWMCTBA,
peakiusi 3Tepu(UKaIlUU, PEAKIUU C Y4YaCTUEM YTJIEBOJOPOJHOrO pajuKaia.



OcoOEHHOCTH CBOWCTB MYypaBbUHOM KHUCJIOTHI. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3¢upax. MHorooodpasue kapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKApPOOHOBBIX KUCHOT. IIpencraButenu BbICIIUX
KapOOHOBBIX KHCIJIOT: CT€apUHOBas, MaJIbMUTHHOBAs, OJEUHOBAs, JUHOJEBAs,
JIUHONIeH08as KUCIIOThL. CIIOCOOBI MONTYYEHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['oMonoruueckuit psia, obmwas dopmyna, HU30MEpUs U
HOMEHKJIaTtypa. Pu3nyeckne M XUMHYECKHE CBOWCTBA: THUIPOJWA3 B KHUCIOU M
LIEJIOYHOU Cpele.

Kupsi. Ctpoenue, Guznyeckue 1 XUuMUUECKUE CBONUCTBA KUPOB: THAPOJIU3 B
KUCTION U 11enouHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAECPKALIUX OCTATKU
HEMpeeIbHBIX KUPHBIX KUCTOT. JKUPHI B MPUPOJIE.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

O6mas xapakrepucTtka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, Tu-
U mojucaxapuibsl). MoHocaxapuIbl: TJIOKO3a, (PpykTo3a, rajiakro3a, pubo3a,
ne3zokcupu6o3a. dusnyeckue CBOMCTBA M HaxokjaeHHe B npupoae. dorocunres.
XHUMHUYECKHUE CBOMCTBA TTFOKO3BI: PEAKIIMK C YYaCTUEM CITUPTOBBIX U alibJIETHUIHOMN
rpynn, CIOUPTOBOE W MOJOYHOKHUCIOE Opokenue. I[IpumeHeHue TrioKo3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH Oopranu3Ma. /lucaxapuisl: caxaposa, MaabTO3a U
nakro3a. BoccTtanaBiuBarolye U HEBOCCTAHABIMBAIOLIME AUcCaxapuabl. ['uaponus
nucaxapunoB. Haxoxzaenue B nmpupose u npumeHenue. [lonucaxapuabsl: kpaxmard,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYJ Kpaxmana, TJIMKOT€Ha U
neunono3el.  duznueckue CBOKWCTBA KpaxMmajla W LEJUII0JIO3bl. XHMHUYECKUE
CBOMCTBa Kpaxmajia: THApPOJIU3, KAa4eCTBEHHAs peakUHs C HOJOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BI: TUAPOJIN3, ModydeHue >(pupoB nemiono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJAE, B3aUMOJEHCTBHE 3TAHOJIa C HATPHUEM,
OKHCJIEHHUE 3TUJIOBOTO CIHPTA B allbJIeTU]l HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTA JUXPOMATOM Kaiiusl (BO3MOKHO MCIOJIb30BaHUE
BHUJIECOMATEPUATIOB), KAYECTBEHHBIE pPEAKIMH Ha albJIeruibl (C TUIAPOKCUIOM
muammuHcepebpa(l) u  rugpoxkcumom  Mmenu(ll)), peakmus rTauMnepuHa €
ruapokcuaom Menu(ll), xumuyeckue cBOICTBA pacTBOpa YKCYCHOM KHUCIOTBHI,
B3aMMOJICHCTBUE pacTBOpa ToKo3bl ¢ ruapokcuaom meau(ll), B3aumoneiictBue
KpaxMaljia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/iady 1o TemMaM «CHupThl U
denonby, «KapboHoBbie KUCI0THI. CIOXKHBIE dPUPHD).

A30Tcoep:Kanue OpraHudecKue coelMHeHHs.

AMUHBI — OpraHMYeCcKHe MPOU3BOAHBIE amMmMuaka. Kimaccudukarus aMuHOB:
anudaTUyecKue U apoMaTUYECKue;, IMEePBUYHBbIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue moiekyi, obmas ¢opmyia, U30MEpUs, HOMEHKIaTypa U (U3NYECKUE
cBolcTBa. XMMHUYECKOE CBOMCTBA anu(aTUUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHUE, B3aUMOJICMCTBUE MEPBUYHBIX AMUHOB C A30THCTOM KHCIIOTOM.
Coun aJIKuIaMMOHUA.



AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHuiauHa. B3anMHOe BIMSIHUE TPYIIN aTOMOB B MoJIeKyJie aHminHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHuivHa. KadecTBeHHbIe peakiuu Ha aHUIUH. CrocoObl
MOJIy4YeHUsT M TpUMEHeHHe anudarthueckux aMuHoB. llonydeHue aHwinHA U3
HUTpOOEH301a.

AmMuHokucnoTel. Homenknatypa u uzomepusi. OTaelbHbIC TPEACTABUTETU O-
AMUHOKHCJIOT:  TJIMIMH, adaHuH. @Dusnueckue CBOHWCTBA  aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEepHBIX  OpraHMYeCKUX
COCIMHEHUMN, peakius TOJUKOHJCHCAINN, O0O0pa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U TUIPOJIU3 NENTHIOB.

benku kak mpupomHsle moaumepbl. llepBuyHas, BTOpUYHAS U TPETUYHAs
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JCHATypalus,
KaueCTBEHHBIE PEaKIMKU Ha OCJIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
pacTBopeHue OENIKOB B BOJIe, JeHATyparusi OCIKOB MpHU HArpeBaHUU, IIBETHHIC
peakiuu Ha O€JlKH, peIIeHHEe OHKCIePUMEHTAIBHBIX 33Jlad 10 TeMaM
«A3oTcoaepkaiye OpraHWYEeCKHUE  COCTUHCHHS» | «PacnoznaBanue
OpPTraHUYECKUX COCTUHCHHIN.

BricokomosiekyJasipHbIE COeTMHEHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNH, CPEAHSAS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUH —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

[TonumepHnbie Mmatepuanbl. I[lmactmacchl (MOJUATUIIEH, MOJHUIPOIUIIEH,
NOJMBUHWIXJIOPU,  TOJHCTHPOJ, TMOJUMETUIMETAKpUIaT, TOJIMKapOOHATHI,
noJim3TUIIeHTepeTanaT). Y Tunuzaius u nepepadoTKa IIacTHKa.

DnacToMephl: HaTypaJbHBIN KayuyK, CUHTETUYECKHE Kay4yyKH
(6yTamueHOBBIN, XJIOPOIPEHOBBIN, H30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BosiokHa: HaTypasibHBIE (XJIOMOK, IIEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIlPOH U JIaBCaH).

[Tonumepsl CHEUUATIBHOTO Ha3HAYeHUs (Tepmon, KeBJap,
AIEKTPOIPOBOIAIIME TTOTMMEPHI, OMOpa3iiaraeMble TTOTUMEPHI).

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,
Kay4yyKOB, pEIIEHUE HSKCIEPUMEHTAIBHBIX 3ajlad 1o TeMe «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOH).

Pacuérnbie 3anaum.

Haxoxxnenue MonekynspHOH (QOpMyNbl OPraHWMYECKOrO0 COCIUHEHHS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXO0XJICHHUE
MOJIEKYJISIpHOM  (OpPMYJIbl OPraHMYECKOr0 COCAWHEHHS 10 Macce (00bEMmYy)
MPOAYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Mmacce, 00BbEMY) MPOAYKTOB
peakiMu W/WIM HMCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMyIbI
OpraHUYECKOr0 BEIECTBA HA OCHOBE €ro XMMHYECKHUX CBOWCTB WJIU CIIOCOOOB



[IOJIy4YECHUsA, OIPEHECICHUE JOJH BBIXOJAa MPOAYKTa PEAKLUU OT TECOPETUYECKU
BO3MOXKHOT'0.

MexnpeaMeTHbIe CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YYEHUU OPraHUYECKON XMMUU B
10 kmacce OCYIIECTBISETCS Yepe3 HUCHOJIb30BaHME KaK OOLIUMX ECTECTBEHHO-
HAay4YHbIX TIOHSATUN, TaK W TMOHATHH, MPUHATBIX B OTHAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccuukaus, HaOIIOJIEeHUE, H3MEpEHUeE,
JKCIIEPUMEHT, MOJIEIIb, MOJIECIIMPOBAHUE.

@dusuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYIa,
HSHEPreTUYeCKUid YpOBEHb, BEIECTBO, TeJNO, O0BEM, arperaTHoe COCTOSIHUE
BEUIECTBA, (U3MYECKUE BEIUYMHBI, €IUHUIBI H3MEPEHUs, CKOPOCTb, JHEPIHs,
Mmacca.

buonorusi: kimerka, opraHusM, S3KocucTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTpOdHBIA THUI MUTaHUS, OpOKEHHE,
doTtocuHTe3, JbIXaHWE, OEJIKW, YIIEBOAbL, >KUPBI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hble UCKOMIAEMBbIE, TOTLIUBO.

TexHomorus: MNUILEBbIE IPOAYKTHI, OCHOBBI PALMOHAIBHOIO IUTAHUS,
MOIOIIHE CPEICTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKAA XUMUSA

TeopeTnueckue 0OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX fziep. XuMuueckuil snemeHT. M3otonsl. CtpoeHue
AIEKTPOHHBIX 00O0JI0YEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKUE YPOBHHU H
nolypoBHU. AToMHBIe opOuTanu. Kinaccudukaiys XuMUYECKUX JIEMEHTOB (S-, pP-,
d-, f-omements). PacmpeneneHue 3IEKTPOHOB 1O  ATOMHBIMOPOHTAISIM.
DNeKTpOHHBIE KOH(MUTYpAIIMH aTOMOB JIEMEHTOB MIEPBOTO—4E€TBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, JIEKTPOHHBIE KOH(UTYpallud HOHOB.
DNEeKTPOOTPUIATEIBHOCTb.

[Iepuonnuecknii 3akoH u I[lepuonnueckas cucreMa XUMUYECKUX SJIEMEHTOB
J.. MenneneeBa. CBsA3b MEPUOJUYECKOr0 3aKoHA U Ilepuoamueckoi cHUCTEMBI
XUMHYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaMm © HepuojaMm. 3JHayYEHUe
nepuoauueckoro 3akona /[.1. Menneneena.

Xumuyeckas CBsSI3b. BuAbl XMMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHAS,
MeTajnyeckas. MexaHu3mbl 00pa30BaHUs KOBAJEHTHOM CBsI3U: OOMEHHBIM U
JOHOPHO-AKLENTOPHBINA. DHEPrus U JynuHa cBs3u. [[oaIpHOCT, HAIPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHOW cBs3u. KparHele cBs3u. BopopoaHas CBs3b.
MeXMONEeKyIIpHbIE B3AUMOJCUCTBHUS.



BaneHTHOCTP W BaJEHTHBIE BO3MOXKHOCTM AaTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUM
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHre 0 KOMIUIEKCHBIX COeNMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILUIEKCOOOpa3oBaTeidb, JUTraHAbl. 3HAYCHHE KOMILIEKCHBIX COCIMHEHUM.
IToHATHE 0 KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHUsSA.  THIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsatue o nucnepcHeix cucrtemax. Mictunubie pactBopsl. lIpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIUM PACTBOPOB:
MaccoBas J0Jisl BEIIECTBA B PACTBOpPE, MOJISIpHAsA KOHILIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPbI, pACTBOPUMOCTh. KpHcTasioruaparsl.

Knaccuduxaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxanuys XuMUYECKUX peakivii B HEOPraHUYECKOW M OpPraHu4YeCKOu
XUMUM. 3aKOH COXPaHEHMS MACChl BEIIECTB; 3aKOH COXPAHEHMS U TMPEBpAILCHUS
SHEPIUM MPH XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YpaBHEHUS.

CKopoCcTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX (haKTOPOB.
['oMoreHHbI€ U reTeporeHHble peakiuu. Karanus u katanu3aTopsl.

OO6patumMble U HEOOpaTUMbIE peakini. XuMuyeckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHUs. DaKTOphI, BIUSIOMINE HA IOJOKEHHE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYpPA, AABICHUE U KOHLEHTPALUH BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun JlelllaTenbe.

Onextponutuyeckas aucconuanus. CuiibHble H ciaOble 3JIEKTPOJIUTHI.
Crenenp gucconumauuu. Cpena BOJHBIX pacTBOPOB: KHUCJIOTHAsl, HEWTpasbHas,
nienouHasi. Bomopoaunsiii nokazarens (PH) pactBopa. I'maponus coseit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnutenb U BOCCTAaHOBHUTENb. IIpoliecchl OKHUCIEHHS W BOCCTAHOBIICHHS.
Baxueiiime OKWCIUTENIM U BOCCTAaHOBUTEIU. MeETOJ 3JIEKTPOHHOIro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
pa3oKEHUE MEPOKCHAA BOJOPOAA B TMPHUCYTCTBHM KaTaln3aToOpa, MOJEIHU
KPUCTAJTTMYECKUX PEIIETOK, TPOBEACHUE pEeaKMii HOHHOTO 0OMEHA, OIpeeeHue
Cpeapl PacTBOPOB C IMOMOIIBI0 HHAWKATOPOB, HU3YUYEHHUE BIWSAHUSA Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEAKIUH W TIOJOXKEHHE XUMUYECKOTO
pPaBHOBECHSL.

Heopranunyeckasi Xummusi.

[Tonoxenne HemetraiioB B llepuogumueckol cucremMe XUMHUYECKHUX
sanementoB /.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI UX aTOMOB. Du3nyeckue
CBOMCTBA HEMETAJJIOB. AJUIOTPOINUS HEMETAJUIOB (Ha MpUMEpPEe KUCIOPOJa, CEphI,

dbochopa u yraepona).



Bonopon. Ilonmydyenue, ¢gusnueckue M XMMHUYECKHUE CBOMCTBA: PEAKIUU C
METaJylaMd W  HEMETaJUlaMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ WAPUIBL
TormnuBHBIE 3JIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, cnocoObl mojiydeHus, (GU3UYECKUE U
XUMUYECKHEe CBOMCTBa. ['amoreHoBomopoabl. Baxuelme KuciopoacoaepKaime
cOoeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOJYUYEHUS
rajoreHoB. [[pymMeHeHne TaJoreHoB U UX COEAUHEHNM.

Kucnopoa, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XMMUYECKHE CBOWCTBA U MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MOJMy4deHUs, (uznueckue u
xumuyeckue cBorctBa. CepoBomopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepuuctas u cepHas KUCIOTBI U ux coiid. OCOOEHHOCTH CBOMWCTB
cepHOU KUCHOTHI. [IpuMeHeHne cepbl U €€ COEUHEHUM.

Azor. Haxoxaenue B mpupoAe, CIOCOObl MONYy4YeHHs, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTast U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[pruMeHeHue a3ota
U €r0 COCIMHECHUIN. A30THBIE yIO00pEHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl ToydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuit. dochopHbie
yI00peHUs.

VYrinepon, HaxoxkAeHWE B NOpUpoAe. AJUIOTPOIHBIE  MoJIu(UKaAIUU.
dusnyeckue W XMMHUYECKHE CBOMCTBAa TMPOCTBIX BELIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepona(ll), okcua yrimepoma(lV), yronbHas kuciora u €€
CoNM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHre MPOCTHIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUMH.

Kpemuuii. HaxoxaeHue B mpupojie, CIOCOOBI TMOJy4YCHHUS, (PUBHUECKUE H
xumuyeckue cporictBa. Oxcun kpemuusa(lV), kpeMHHeBasi KUCIOTa, CUIIUKATHI.
[Ipumenenue kpeMHUs U ero coequHeHnil. CTeKI0, ero nojly4eHue, BUIbl CTEKIIA.

[Tonoxenune metaiuioB B Ilepuognueckor cucTteMe XUMUYECKUX DIJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JIOYEeK aToMOB MeTauioB. OOrmue
¢usnueckrne cBoCTBa MeTaIoB. [IpuMeHeHHEe METaIoB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEKTPOXUMUYECKHUM P HANTPSHKEHU MeTaimoB. O01re crocoOs!
MOJIyYEHHUS METAJIOB: TUIPOMETAILTYPI s, TUPOMETAILTYPIHs,
anexktpometamyprus. [lonsitue o koppo3uu MetaiioB. CocoObl 3alllUTHI OT
KOpPpPO3UH.

O6mas xapakrepuctuka metamuioB |A-rpynmbel [lepuoanmdeckoit cuctemsl
XUMUYECKUX 23yieMeHTOB. Hatpuii u kanwmii: nonydeHue, (¢(U3MYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MetaiioB |lIA-rpynmnel I[lepuoandeckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuii M Kaublui: mojiydyeHue, (QPU3NYEeCKUe u



XUMHUYECKHE CBOWCTBA, TMPHUMEHEHUE TMPOCTHIX BEIIECTB U HMX COCIMHEHUM.
XKéctkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUS.

AJIOMUHUN: TIOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTauioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

OuU3NYECKUe U XMMUYECKHE CBOMCTBA XpOMa U €ro coenquHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

Ou3nyYecKkue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCJIUTEIbHbIE CBOMCTBA.

®u3nYeCcKue U XMMUUYECKHUE CBOMCTBA Keje3a U ero coeauHeHuil. OKCusbl,
ruapokcuanl u conn keneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIHU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[uuk: nomydeHue, (PU3MYECKUE U XHMHYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUIPOKCH/IA [IUHKA, THIPOKCOKOMILIEKCHI [IUHKA. [IpumeHenue
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamisl M CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKEJie3a C pacTBOpaMU KHCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHMOHBI, KATUOH BOJOPO/Ia
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMam
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTasuibl TJIaBHBIX MOATPYNI», «MeTamibpl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS UM METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3allui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs Ba)KHEWIIUX BellecTB (Ha mMpuUMepe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumusg © 310poBbe uenoBeka. JlekapcTtBeHHble cpeactsa. [IpaBuia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Pojgb XuMuu B pa3BUTUHA MENULIMHBI.

XUMUSI TUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE A00aBKU. Poib xumuu B
o0ecreyeHuy NuIeBoi 0€3011acCHOCTH.



Kocmernueckue m mnapdroMepHbie cpeactBa. beiToBas xumwus. I[IpaBuna
0e30MacHOr0 MCIHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B IOBCEIHEBHOMU
KU3HHU.

XUMHS B CTPOUTENBCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OeTOoH).

XuMHS B CeNIbCKOM X03sicTBe. OpraHu4ecKue 1 MUHEPAJIbHbIE Y100pEHUSI.

CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MAaTe€pUalibl, KPACKH, CTEKJIO, KEpPAMHUKA.
Marepuansl 11 5ekTpoHuky. HanoTexHonoruu.

PacuérHbie 3anaumn.

Pacuéthl: Macchl BeniecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEaklUU BEIECTB,
Macchl (00bEMa, KOJIMYECTBAa BeIIeCTBa) MPOAYKTOB PEAKIMHU, €CIH OJIHO U3
BEIIECTB MMEET MpUMeEcH, Macchl (00bEMa, KONMYECTBAa BEILECTBA) MPOJYKTa
peaKkLnM, €CIM OJHO M3 BEUIECTB JaHO B BHJE pacTBOpa C ONPEACIEHHOU
MacCOBOM JOJIEM pPAaCTBOPEHHOIO BEIIECTBA, MAacCOBOW [JOJU U MOJIIPHOU
KOHILICHTPALlMM BEILIECTBA B pPAacTBOPE, JOJM BbIXOAA IPOAYKTA PEAKLUU OT
TEOPETUUYECKHA BO3MOKHOTO.

MeXnpeaMeTHbIE CBA3H.

Peanuzanmst  MeXnpeaMETHBIX  CBS3ed MpU  H3yuyeHUH oOmed u
HeopraHu4ecko XxuMuu B 11 Kilacce ocyIecTBisieTcs 4yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK U MOHATHH, MPUHSITHIX B OTAEIBHBIX
[IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOuue ecTecTBEHHO-HAyUHbIE OHATHUSA: SIBJICHUE, HAyYHBIH (aKT, TMUIOTE3A,
TEOpHsi, 3aKOH, aHaJHu3, CUHTE3, KiacCcu(UKalus, NEPUOAUYHOCTb, HAOIIOEHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJEIUPOBAHUE.

®usuka: Marepus, MHUKPOMHUp, MaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIIBbI, PaJIHOAKTUBHOCTh, MOJIEKYJIA, DHEPI€TUYECKUN YPOBEHD,
BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHWE BEUIECTBa, MWJEANbHbIN ras,
(u3nyeckue BeINYUHBI, €IUHULBI H3MEPEHUs, CKOPOCTb, YHEPT U, Macca.

buonorus: kneTka, opraHusM, dKocucTema, ouocdepa, MeTaboIM3M, MaKpO-
U MHUKPORJIEMEHTBI, O€JIKH, JKUPBI, YIJIEBOAbI, HYKJICHHOBbIE KUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELECTB U ITIOTOK SJHEPIUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaEeMble, TOILIMBO,
pecypchl.

TexHOoIorusA: XUMHYECKass MPOMBIIIIIEHHOCTh, METAJLTYPrUs, CTPOUTEIbHbIE
MaTepHUallbl, CENbCKOXO3IUCTBEHHOE ITPOM3BOJCTBO, IMHUINEBAS IPOMBIIIIEHHOCTD,
(dapmarieBTHUECKAS IIPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETUYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKLIIMOHHBIX MaTEpPHATOB, JJIEKTPOHHAsS
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

IIJTAHUPYEMBIE ObPA30OBATEJIbHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATBI



B coOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHBIM TMOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUsS MpeameTa «XUMUS» HA YPOBHE CPEIHETO
oO1iero o0pa30BaHMsS BBIICJICHBl CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
OoOy4JarolmUMHCST POCCUMCKON TpaxJaHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaAMOOIIPEICICHUIO; HATMUYMe MOTUBALIMH K
0oOy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWIaMM U HOPMAaMHU TIOBEACHUS; HaJIU4HUE
MIPaBOCO3HAHUS, SKOJIOTUUECKON KYJIbTYpPhl; CIIOCOOHOCTh CTABUTH 1IEJU U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUS» OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEILHOW U TMPAKTUYECKOW JEATECIBHOCTH
o0ydJaromuxcs B Mpoliecce peain3aluu 00pa3oBaTesIbHON eI TEIIbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTra «XHUMHUS» OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEILHOW U TMPAKTUYECKOW JEATEeIBHOCTH
oOydJaromuxcs B MPOIECCe pean3aliiid o0pa3oBaTeIbHOW AEATEILHOCTH, B TOM
YuUCJIe B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYITMOHHBIX TIPaB M 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U TPABOTIOPSJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOLLEHHUM B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIbHBIX 3a/1ay, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTBI IPYTUX MPU aHAIHU3E PA3THUUYHBIX BUJIOB YU€OHOH €SI TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOILIEHHUSI K HWCTOPUYECKOMY H HAy4YHOMY HaCJIEIUIO
OTCUYECTBCHHON XUMMH;

yBOXEHHUS K TPOIECCY TBOpUYECTBa B OOJACTH TEOPUU M TPAKTHUECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb PE3yIbTaT
JUINTENbHBIX ~ HAONMIOJEHUM, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB,
MIOCTOSIHHOTO TPy/Aa YYEHBIX U MPAKTUKOB;

UHTEpEeCa U II03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUH U MOCIEAYIOLIEM
aHanu3e MH(OpMALMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHOI OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTU OIEHMBATh CUTYAIU, CBSI3aHHbBIE C XUMHUUYECKUMHU SBICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHIIEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIIEICTBUM
MOCTYTKOB;



4) dpopmMupoBaHus KYJbTYPbI 310POBbi:

MOHUMAaHUS ULEHHOCTEH 370poBOro W 0Oe30macHoro obpasza JKHU3HH,
HEOOXOIMMOCTU OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOnoieHns1 TpaBuil 0e30macHoro oOpalleHusi C BElIeCTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIE€ATEIBHOCTH;

NOHMMAaHUS 1EHHOCTH MPaBWJI HWHIUBUIYAJIBHOIO U KOJUIEKTUBHOI'O
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPUSTHS BPEAHBIX MPUBBIYEK (yrnoTpeOiaeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIE0BaTENbCKOM
NEeSTENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  Apyrux BHJAX
NesITEeIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHWH MPAKTHUYECKUX 3a1ad
COLIMAJILHOM HANpPaBJIEHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTUUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOro poja, B TOM
Yuclie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMUH;

yBaXKEHUS K TPYAY, JIOJAM TPYyJla U pe3ysibTataM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIWBUIYAJTIbHOW TPacKTOPHUH
oOpa3oBanus, Oyaymieil mpodeccur W pealu3alii COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 1E€JIECO00Pa3HOT0 OTHOIIEHUS K MTPHUPOAEC KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

NOHUMAaHMS TI00ATBHOTO XapaKTepa HKOJIOTHYECKUX MpoOJeM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HAHHSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUN XUMHUH IS
pELIeHNs BOIPOCOB PAllHOHAIBHOTO MPUPOI0I0JIb30BaAHMS;

AKTUBHOIO HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEH  OKPYKAIOIIEH
IPUPOJTHOM cpesie, YMEHHUs MPOTHO3UPOBATH HEOJATONPUSTHBIE 3KOJOTHYECKHUE
MOCJIEICTBUS NIPEANPUHUMAEMBIX AEHUCTBUI U IPEIOTBPAILATH HX;

HAJIM4YUS PA3BUTOTO 3KOJIOTMYECKOTO0 MBIIUICHHS, IKOJIOITMYECKON KYJIbTYpHI,
OInbITa NesATENbHOCTH IKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJIEOJIOIHU
xemodoouwu;

7) UEHHOCTH HAYYHOI'O MO3HAHMSA:

MHPOBO33pPEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKU U OOLIECTBEHHOM MPaKTUKU;

MOHUMAaHUS CIHEeUU(PUKA XUMUHM KakK HayKH, OCO3HAHHMS €€ pojiu B
(OpMHUPOBAaHUHU PALMOHAIBHOIO HAYYHOT'O MBILUICHHS, CO3JaHUU LEJIOCTHOIO
MIPEICTaBIECHUSA 00 OKpYKAIOLUIEM MHpE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B



MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHECHUS
MIPUPOTHOTO PABHOBECHS,

yOexxaEHHOCTH B 0COOOM  3HAYMMOCTM XUMHUU Uil  COBPEMEHHOM
UMBWIN3ALMAU: B €€ TYMAaHUCTUYECKOM HANPAaBICHHOCTH W BaXHOM pOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KyJIbTYpbl, B pEUICHUH TI00ATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBONA U DKOJIOTHYECKOM O€30MaCHOCTH, B Pa3BUTUHM MEIUIIUHBI, 00ECIICUECHUN
YCJIOBHUH YCHENIHOTO TPyJa U AKOJOTUYECKH KOM(POPTHON KU3HU KaXKJAOro 4YjieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHMMAaHUsA CYIIHOCTA METOHO0B
MO3HAHMSI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh
noJiydyaeMble 3HaHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpPA U
MPOUCXOSAIINX B HEM U3MEHEHHH, YMEHUS JieiaTh 000CHOBAHHBIC 3aKTIOUEHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HUMEIOIIUXCS JAaHHBIX C IEJIbI TOJIYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XWMHYECKHWE 3HAHUS IS
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO, UCCIIEOBATEIBCKOU IEATEIBHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTHBHOMY TOJYYEHHUIO HOBBIX 3HAHUN 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJlla B pa3indHbIX cdepax nmpodeccuoHaTbHOMI
NEATEIIbHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeTanpeIMeTHbIC pe3yIbTaThl OCBOSHHS MPOrPaMMbI IO XUMHHM Ha YPOBHE
CpeaHero o01Iero 00pa3oBaHus BKIIOYAOT:

3HaYNMEbIE IUTS dbopMHupOBaHUS MHUPOBO33PCHUS 00yJaroIuXxcs
MEXKIUCIMIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBbIC MOHATHS, OTpakKalollne
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenU(PUKY METOJ0B ITO3HAHMS,
HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIICCTBO, DHEPIHS, SBICHUE,
MPOIIECC, CHUCTEMa, HAYYHBIH (haKT, MIPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICAOBaHNE, HAOIOICHHIE, N3MEPEHHE, SKCIIEPUMEHT U JIPYTHC);

YHUBEpCAJbHBIC Y4YeOHBbIC NeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

PEryIsITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YHKIIMOHATBHOM
IPaMOTHOCTH U COITUATBHOM KOMITETCHIITMH 00y4YatoInXCs;
CHOCOOHOCTD oOy4arommxcs WCIIOJIb30BATh OCBOCHHBIE

MEXJTUCIUTUIMHAPHBIEC, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpCAJIbHBIC Y4eOHBIC
JICVCTBUS B TIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH W  PEryJISTUBHBIMH
JICUCTBUSMU.



Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

1) 0a30BbIe JJOrHYeCKHe eHCTBHS:

caMOCTOSITeIbHO  (OpPMYyNHpPOBaTH M aKTyaJu3UpoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNaTh LeNu JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JTOCTH)KEHUS, COOTHOCUTh PE3YJIbTaThl ACSATEILHOCTH C TOCTABICHHBIMHU LIEIISIMU;

UCIIOJIB30BaTh TPU OCBOCHUU 3HAHUM MTPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJISITh XapaKTEpPHbIE NMPU3HAKU MOHSITUN M YCTAHABJIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHU;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU [ KJIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3U MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKWE PACCyXJeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBIABISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B IMPOIECCe MO3HAHMS MCTOJIb3yeMbIe B XUMUHU CHMBOJIMUECKHUE
(3HaKOBBIEC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHMHYeckas (Qopmyna, ypaBHEHHE XHMHUUYECKOU
peakuuu — TMpH pEHIeHUH YYEOHBIX IMO3HABATENIbHBIX W TMPAKTHYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJIEIIbHBIC MPEICTABICHHS JJIS BBISIBJICHUS XapaKTEPHBIX
NPU3HAKOB N3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJE€Th OCHOBAaMHU METOJOB HAyYHOrO IMO3HAHHUS BEIIECTB M XHUMHUYECKHUX
peaKiuu;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIH30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI Jisi (DOPMHUPOBAHUS TUTIOTE3BI MO MPOBEPKE MPABUIBHOCTHU
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHUS M MPOBEACHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAONIONATH 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €T0 pe3ylbTaT, (OPMYITUPOBATH
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIhCKOM UM  TPOSKTHOU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIBHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3IHMYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCA B PA3JIUYHBIX MCTOYHMKAaX MWHOpMauuu (HAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAaHHUS, CIPAaBOYHBIE MOCOOUS,
pecypebl MHTEpHETA), aHATUM3UPOBATH MHPOPMAIUIO PA3TUYHBIX BUIAOB U (HOpPM



MIPEICTaBIICHNUA, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEIPOTUBOPEUYUBOCTb;

(opMyIHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHBIX 3a1ad
OIPEIEIIEHHOTO TUIIA;

OpuoOpeTaTh ONBIT MCHOJIB30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHN U PA3IUUHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOSAATEIbHO  BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
uHpopmaimu (cxeMbl, rpaduKu, T1arpaMmbl, TAOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KadyecTBe CpeacTBa IMpu pabore ¢
XUMHYECKOM HH(pOpMalMel: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATISITHOCTH.
KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B X0JI€ IMajIora U/WiH
JTMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEI0KCHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALIMCH PE3YJIbTaTOB ITO3HABATEIBLHON JEATEILHOCTH,
MOJIYYEHHBIX CAMOCTOSTEILHO MM COBMECTHO CO CBEPCTHUKAMM TIPH BBITTOJIHCHHH
XHMHYECKOT0 SKCICPUMEHTA, MPAKTUYCCKONH padOTHl O WCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIICCTB, pealn3alliid y4eOHOTO MPOCKTa, U (POPMYIUPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIICIOBAHMIA NMyTEM COTIJIACOBaHUS IMO3WIUNA B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

PerynsiTuBHBbIe YHHBepcaibHbIe YUueOHbIe IeiicTBUS:

CaMOCTOSITEIPHO IUIAHUPOBATh M OCYIIECTBIAATH CBOK II03HABATEIBbHYIO
NEATENbHOCTD, ONpenessiss €€ LeJd W 3aJa4d, KOHTPOJUPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATH TpEJIaracMblii airoputM JACHUCTBUN MpHU
BHITIOJTHEHUN YYEOHBIX U HWCCJIEAOBAaTEIhCKUX 3a/ad, BBIOMpATh Haunbosee
b }exTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJIyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKNX PEAKIHUAX;

OCYILIECTBIIATh CAMOKOHTPOJb JCATEIIBHOCTH HAa OCHOBE CaMOAHAIN3a W
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTrHble pe3yabTaThl OCBOCHUS MPOTrpaMMbl IO XUMUU Ha YriyOJIE€HHOM
YpPOBHE Ha YPOBHE CpeaHero oOIiiero oOpa3oBaHHMsS BKJIIOYAIOT creld(uyYecKue
JUIsl yueOHOTro npeaMeTa « XUMUs» HaydHble 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUI
[0 OCBOCHUIO, MHTEPIPETALUN U MPEOOPa30BAHUIO 3HAHUM, BUBI JAEATEIbHOCTU
M0 TMOJYYEHUI0 HOBOT'O 3HAHUS U NMPUMEHEHHUIO 3HAHUW B PA3IMUHBIX Y4EOHBIX
CUTYyallMsX, a TAKXKE B PEAJIbHBIX )KU3HCHHBIX CUTYalUsAX, CBA3AHHBIX C XUMHE. B



[IpOrpaMMe II0 XUMHUH MPEIAMETHBIE PE3YNbTaTbl NPEACTABICHBI [0 TOJaM
U3YUYECHHS.

10 KJIACC

[IpeameTHble  pe3ynabTaThl OCBOCHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOMYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obOecrieueHU palMOHAIIBHOTO
IPUPOJIOTIONIB30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPBI
YelioBeKa, a TakKKe OJKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO M IPUPOJIHOM CpPEJIE;

BJIQJICHUE  CHCTEMOM  XUMWYECKUX  3HAaHWH, KOTOpass  BKJIIOYACT:
OCHOBOIIOJIAraOIINE TTOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOEC H BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alMs aTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTETICHb OKUCJICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpynmna, pajgukai, CTpyKTypHble GopMmysbl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIEC), M30MEpUs CTPYKTypHasi M MPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHYECKAas), H30MEpPbI, TOMOJIOTUYECKHI PO, TOMOJIOTH, YTIEBOIOPOBI,
KHUCIIOPOJI- U a30TCOJEpIKAIlNE€ OPraHUYECKHE COEAMHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHS; TEOPUHU, 3aKOHBI
(mepuoguueckuii 3axkoH J[. WM. MeHneneeBa, Teopusi CTPOEHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUS
U TPEBpPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHUMAaHHSI TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUM; MPEICTABICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaKlHi, TEPMOJUHAMHYECKUX KM KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKynaxX (MHIYKTUBHBIA U Me30MepHbIN 3(dekToi, opuentantsil u Il pona);
(akTONOTHYECKHE CBENICHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M OE30MacHOM
WCIIOJIb30BAaHUU BAXXKHEHUIINX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHUYECKOMN
NEATeIbHOCTH  YeJOBEKa, OOIMX  HAyYHbIX MPUHIUIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOM3BOICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHUU: BBISBISATH XapakKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBATbUX B3aUMOCBSI3b, HMCMOJb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTb YMEHHUIA:

HCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JUJII COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BELIECTB;



COCTaBJIATh YPAaBHEHUS XUMHMUYECKHX PEAKUUN M PACKpPbIBATh MUX CYIIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIUil  MOCPEACTBOM  COCTaBJICHHUSA
ANEKTPOHHOTO OajlaHca »3TUX peaklUMil, peakluil HOHHOTO OOMEHa IyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTIOCTPALIUU
UX XMMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM: YCTAaHABIMBATh MPUHAJICKHOCTh U3yUYECHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpeAeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS AJIs OTIEIbHBIX
Npe/ICTaBUTENEH OPraHMYEeCKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJYOJ], TJIMIIEPUH,
ATWICHIJIMKONb, (EeHoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAs, OJIEMHOBAs, NATbMUTHHOBAS KUCIIOTHI,
INIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, U3OIPEH, XJOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHUS ONpPENENsATh BHUJl XUMHUYECKOM CBA3UM B
OpraHMYeCKUX COEIUHEHHUAX (KOBaJieHTHAas M WOHHAas CBA3b, OG- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHATH TOJOXKEHUS TEOPUH CTPOCHUS
oprannyeckux BemiectB A. M. bytnepoBa i 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢u3nyeckue W XUMHUYECKHE CBOWCTBA TUIHMYHBIX NpPEACTaBUTENEH PpazIUUHbIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, IUKIOAIKAHOB, aJKEHOB, aJIKaJUCHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CIHPTOB, aJBIETHJIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MMPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AM- M IOJINCAXapUIOB),
WUIIOCTPUPOBATh ~ IE€HETHMYECKYKD  CBSI3b  MEXAY HHMH  YpaBHEHHAMU
COOTBETCTBYIOIIMX XHMHYECKHX PEaKUUd € MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHSI TMOATBEPKIAATh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CIOCOOHOCTH OpraHMYECKUX COCTUHEHHUN OT
KpPaTHOCTH M THUIIA KOBAJIECHTHOM CBA3M (G- U T-CBSA3M), B3AUMHOI'O BIIMSHHS aTOMOB
U TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpPH30BaTh UCTOUYHUKU YTIIEBOAOPOTHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKh M
MPaKTHYECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHUH O €CTECTBEHHO-HAaYYHBIX
METO/IaX MO3HAHMS — HAOJIIOIEHUH, U3MEPEHUHU, MOJEIUPOBAHNUHN, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OpPMHPOBAHHOCTh YMEHUSI IPUMEHITHOCHOBHBIE OIEPALUU MBICIUTEIBHON
NESATENbHOCTH — AaHAJIW3 W CHHTE3, CpaBHEHHE, 000O0IIEHWEe, CHCTEMATHU3AlMIO,
BBISIBJIEHUE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€d — JUIsl N3YYEHHUsS] CBOMCTB BEILECTB U
XUMHUYECKUX PEaKIUif;



c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIA
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTEepUAIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHMM: MPOBOJAUTH PACUYETHl MO XUMHYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3UUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI IO HAXOXKACHUI XUMUYECKOU
dbopMysbl BelIecTBa MO W3BECTHBIM MACCOBBIM JOJISIM XHMHYECKUX 3JIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TMO3WIMH  DKOJOTMYECKONW  O€30MacHOCTH  TOCJHEACTBUS  OBITOBOM |
POU3BOJICTBEHHON JICSATEILHOCTH 4YEJIOBEKa, CBSI3aHHOM C  mepepadoTKOU
BEILIECTB, MUCIOJIb30BAThIIONYUYECHHBIC 3HAHUS ISl IPUHATUSA TPAMOTHBIX pEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHECH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUM DKCTIEPUMEHT (MOJYyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIHUHU YIIE€BOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1a4 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHoro oOpalleHus ¢ BeleCTBaMHU M Ja0OpaTOPHBIM 00OpPYIOBAaHHEM,
dbopmynupoBaTh II€Jdb HMCCICAOBAHUSA, NPEACTABIATH B pa3IudHoON (opme
pe3yJIbTaThl IKCIIEPUMEHTA, AHAIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIF0IaTh MpaBUiIa SKOJOTHYSCKU 11e7IeCO00pa3HOTOo MOBEACHUS B OBITY U
TPYJAOBON JEATEIBHOCTH B IEISAX COXPAHEHMS CBOETO 3J0POBbS, OKpYXKarollen
MIPUPOTHOMN CpEIbl U JOCTUKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUS Ha KUBBIE OpPraHU3MbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaTens [1K;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH ¥ B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpPMHPOBAHHOCTh YMEHUMW: OCYIIECTBIISITh IIEJICHAMPABICHHBIN TOUCK
XUMUYECKOU MHPOPMALIUU B PA3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHATM3UPOBATh XUMHYECKYIO WH(MOpMAINIO, mepepadbaTeiBaTh €€ M MCIOIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOMN y4ueOHOM 3agadeH.

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHN MPHUPOJBI, O MECTE€ M 3HAYCHUU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
pa3BUTHS, B PEHICHUH MPOOJIEM JKOJOTHYECKOM, DHEPreTHUYECKOM M IHIIEBOU



0e30MacHOCTH, B Pa3BUTUM MEIMILIHMHBI, CO3JIaHMHM HOBBIX MaTEpHUAIOB, HOBBIX
HMCTOYHHUKOB SHEPIHH, B OOECIEYEHUH PALMOHAIBHOTO MPUPOIONOIb30BAHUS, B
(GopMHpPOBAaHMM MHPOBO33pEHUA M OOIIEH KyJIbTypbl 4YEJNOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILUEHUS K CBOEMY 3J0POBbI0 W MPUPOIHOM

cpene;
BIQJICHUE  CHCTEMOM  XMMHYCCKHX  3HAHHMH, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE MOHATHS — XHMHYECKHH DJJIEMEHT, aToM, SIpO aroma,

W30TOIIbI, SJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIC OpOUTAIM, OCHOBHOE 1
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpHUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BAJEHTHOCTb, D3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYecKasi CBA3b (KOBaJIGHTHasi, WOHHAs, MeTaJUIM4YecKasi, BOJOpPOHAS),
KpUCTAJUIMYECKasi pemérka, XUMHUYeCKas peakius, pacTBOp, DJICKTPOJIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JHUCCOIMAIINH,
BOJOPOJHBIN TOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOW d(PdexT
XUMHUYECKOU peaKIuu, CKOPOCTh XUMUUECKON peaKIuy, XUMHUYECKOe PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON IUCCOIMAIIUU, TEPUOTAUYSCKUI
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUsI MaCChl BEIIECTB, 3AKOH COXPAHCHUS U
MpEeBpaICHUsT YHEPTUHN MPU XUMUUYECKUX PEaKIUsAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE ITOHUMaHMS
OPUYMHHOCTH U CHUCTEMHOCTH  XMUMHUYECKHX  SBJICHUH;  COBPEMEHHBIC
IPEACTABICHUS O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAaIMOJIEKYJISIPHOM ~ YPOBHSIX; NPEACTABICHHUS O MEXaHU3MaxX XUMHUYECKUX
peakiui, TEpMOAWHAMHYECKUX M  KUHETUYECKMX 3aKOHOMEPHOCTSAX  HX
IPOTEKaHUs, 0 XUMHYECKOM pPABHOBECHUH, PACTBOpPaX MU IUCIIEPCHBIX CHUCTEMaX;
(akTONOTMYECKHE CBEIIEHUS O CBOWCTBAX, COCTaBe, MOIYYCHHUH U O€30IacHOM
MCIIOJIb30BaHUM BKHEUIIIMX HEOPTaHMUYECKUX BEIIECTB B OBITY U MPAKTHYECKOM
NESTENbHOCTH  YelIOBeKa, OOMIMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAICHUI;

c(hOpMHPOBAHHOCTh YMEHHSI HCIIOIB30BaTh XUMUYECKYIO CHUMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW XMMHUYECKHX  pPeaklHil,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIACITBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEEISITh BAIGHTHOCTh U CTETICHh OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCIMHEHUAX, BHUJI XMMHUUYECKON CBA3M (KOBaJICHTHas,
WOHHAsA, METa/lInuecKasi, BOJIOPOJIHAS), THUI KPUCTAIUIMYECKOW PpEIIETKU
KOHKPETHOTO BEIllECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSTH 3aBUCHUMOCTH CBOMCTB BEILIECTB OT
BHUJIa XMMHMUYECKON CBA3M W THUIA KPUCTAUIMUECKOW pEIIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;



c(OPMHPOBAHHOCTh ~ yYMEHMI:  KjIacCU(UUUPOBATh:  HEOPraHUYECKUE
BEILIECTBA M0 UX COCTAaBY, XUMHUYECKUE PEAKIIUH 0 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BEIIECTB, TEIIOBOMY 3(h(EeKTy peakiuu, U3MEHECHUIO
CTENEHEl OKMCIEHHUS OHJIIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
JpYTHUe); CaMOCTOSITEILHO BBIOMPATh OCHOBAHUSI U KPUTEPUU JJIsSI KiIacCUDUKAIIUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI NEPUOJUUYECKOr0 3aKoHa /I,
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

c(OpPMHUPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB ¥ HOHOB XHMHUYECKHUX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IMEPUOJIOB
[Tepunonnueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3Ys TIOHATHUS
«OHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOJYPOBHW», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YXIEHHOE HHEPreTUYECKUE COCTOSHUS aToMay;
O0OBSICHSATH3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XMMHYECKHX JJIEMEHTOB M HUX
coequHeHUM 1o mnepuogaM u rpynnaMm Ilepumonmueckon cucremsl [l N.
MeHeneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS
UX JJIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (ONMUCHIBATH)  OOIIWE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACcCOB,  IOATBEPXKAATh
CYILLIECTBOBAHME TI'€HETHUYECKOW CBA3U MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOLIBI0 YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(OPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHUTEJNBHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOrO OaliaHca
ATUX PEAKIUH; peakiii MOHHOrO OOMeHa MyTEM COCTaBICHUS WX TOJHBIX H
COKpalIEHHBIX  MOHHBIX  YpPaBHECHUWW;  pEAKUUW  THUIAPOJIW3a;  peakUuiu
KOMIUIEKCOOOpa30oBaHus (Ha MPUMeEpPe TUAPOKCOKOMITIIEKCOB IIMHKA U AIFOMUHUS);

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUYECKUX PEAKUUM C Y4ETOM HMX DHEPIETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEakUUud B 3aBUCHMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TAaK)KE XapaKTep CMEIICHHS] XUMUYECKOTO PABHOBECHS MOJ] BIUSHUEM
BHEIIHKX Bo3jaeiicTBuil (mpuniun Jlelllarense);

c(hOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpPH30BaTh XUMHUYECKHE PEaKIINH,
JIe)KalllMe B OCHOBE MPOMBIIIJIEHHOTO MOJYYE€HHUS CEPHOW KHUCJIOThI, aMMHAaKa,
oOmue Hay4YHbIe TPUHIWINBI XUMHYECKUX MPOU3BOJICTB; I€JIECO00pa3HOCTh
MIPUMEHEHUS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILLICHUS PUCK-TIOJb3a;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHMA O METO/IaX HAy4YHOTO
MO3HAHUS SBJICHUN MPUPOABI — HAONIOJACHUE, H3MEpPEHUEe, MOJEIUpPOBaHUE,
AKCHEPUMEHT (peanbHbIil U MBICIICHHBIN ), UCTIOJIB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSATh 3TU 3HAHUS IIPU SKCIIEPUMEHTAIBHOM MCCIIEIOBAHUYU BEILIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHUM, HMMEIOIUX MECTO B MPHUPOJE,
MPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;



c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEICTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MATEPUATBLHOTO €IUHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHl: C UCIOIb30BaHUEM
MOHSATUN «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHLICHTPALIUS»;
Macchl BEIIeCTBA WM 00bEMA raza Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEAKIUHU BEILECTB; TEIUIOBOro 3¢ dexra
peaKkIuy; 3HAuYCHHs] BOJOPOJHOrO IMOKa3aTesisi pacTBOPOB KUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIUMU; Macchl (00bEéMa, KOJIMYECTBa BEIECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE€ pacTBOpa C
OTpeIeIEHHOW MacCOBOM J10JIel PacTBOPEHHOTO BEIIECTBA WM JJAHO B H3O0BITKE
(uMeeT mMpUMECH); JOJIM BBIXOJIa MPOJYKTAa PEAKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHLHO TIUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH  JKCIEpUMEHT  (MPOBEICHHE  peakiuid  MOHHOTO  OoOMeEHa,
MOATBEPK/ICHUE KAYECTBEHHOTO COCTaBa HEOPTraHUUECKUX BEIIECTB, OMpEeIcHUE
Cpeabl PacTBOPOB BEIIECTB C TIOMOIIBI) HWHIWKATOPOB, W3YyUYCHUE BIIHMSHUS
pa3muuHbIX  (AKTOPOB HA  CKOPOCTh XMMHYECKOW  pEaKlHUH, pelieHue
AKCIEPUMEHTAIBHBIX 3a7a4 1o TemaM «Mertamiely U «Hemetamne») ¢
coOmroIeHneM IpaBuil 6e30macHOro o0palleHus ¢ BEIIECTBAMU U J1A0OPaTOPHBIM
o0opynoBanue™m, (opmMynupoBaTh I1edb HCCJIEIOBAaHUS, TPEICTABISATH B
paznu4yHON (QopMme pe3ynbTaThl SKCIEPUMEHTa, AHAIM3UPOBATh U OLEHUBATHUX
TIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIIOATh MTPaBUIa MOJb30BAHUS XUMHUYECKOU
nocynon u JabopaTopHBIM O0OOpyJIOBaHWEM, OOpalleHus C BeIIeCTBAaMU B
COOTBETCTBHM C WHCTPYKIMSIMHU TIO BBITOJHEHHUIO JaOOPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH IIEJeCO00pa3HOr0 TOBEACHHS B OBITY W TPYIOBOM
NEATEIbHOCTU B LEJSAX COXPAHEHHUsI CBOETO 3[0POBbs, OKPYKAIOMIEH MPUPOIHOMN
cpeabl MU JOCTUKEHUS €€ YCTOWYMBOIO pAa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JEHUCTBHS Ha >KUBBIE OPraHW3Mbl ONPEICIEHHBIX HEOPTraHHUYECKUX
BEIECTB, MOHMMAas cMbIici nmoka3zarens [IJIK;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IICJICHANPABICHHBIN TMOUCK
XUMHYECKOW HH(POPMAIIMH B PA3TMYHBIX UICTOUYHUKAX (Hay4dHas U ydeOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHATM3UPOBATHXUMHUUYECKYIO HHPOPMAIIHIO, TIepepadaThiBaThe€ U HCIIOIH30BATHB
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3aaueil.

OPTAHM3AIUS MPOEKTHOM U YYEBHO-UCCJEJOBATEJILKOM
JAEATEJIBHOCTHOBYYAIOIIUXCA

[IpoexTHO-uCCcaeg0BaTENBCKAS AEATEIBHOCTh OTHOCUTCA K 00J1IaCTU JIETCKOM
CaMOCTOSITEIbHOCTH, OCHOBBIBAETCSI HA UHTEPECAX IKOJIbHUKOB, IPUHOCUT UM
YAOBJIIETBOPEHUE, a 3HAUUT, TUYHOCTHO-OPUEHTUPOBAHA Ha Kaxk10r0 pedeHka. Ocoboe
3HAYEHHUE MPOECKTHO-UCCIIEN0BATEIILCKOMN AEATEIIBHOCTH 3aKIFOYAeTCA B TOM, UTO B €€



MpoLIecCe OHU MPUOOPETAIOT COLMATIBHYIO IPAKTUKY 3a MPEIEIAMHU IIKOJIbL,
aJanTUPYIOTCA K COBPEMEHHBIM YCIOBUSM JKU3HHU.
[enpro NpOEKTHOU AESATEALHOCTH SIBISIOTCS:

D@opMUPOBAHME AKTUBHOM CAMOCTOSITEIIbHON U MHUIIMATUBHOW MO3ULUU
y4alluXxcs B YYCHHUH.

dopMHUpOBaHUE YHUBEPCATBHBIX YUEOHBIX TEHUCTBUMH.

Pa3BuTHe nmo3HaBaTenpHOrO HHTEPECA YUALLIUXCS

Peanuzanus npuHiuna cBsi3u 00y4eHHUs C KU3HBIO

TeMbI IPOEKTOB.
10 kiacc

AHTHOHMOTHUKH — MOIITHOE OPYIKHE.

benku — ocHoBa xxu3nu. M3yuenue 6e1KoB, pepMeHTOB: B3I XUMHUKA, OUOJIOTa,
¢duzuka.

buonornueckue 4acel, WM KaK MPOXKUTH J0JITO.

B Mupe nHaukatopos.

ButamMuHbI 1 UX pOJIb B KUZHEACIATEILHOCTH YEJIOBEKA.

JI.11. Menpnenees B [lerepOypre.

JlaBjieHUE B OKPY>KaIOIlIEM HAaC MUPE.

JlebuuT 3J1eMEHTOB ¥ BHEIIIHOCTbD.

JlueTndeckuii 3aMEeHUTENb caxapa aclapTaM — TOKCUYHOE BEIIECTRO.

Keneso B Hamiet sxu3Hu. JKeyne30 U ero 6uoyiorudyeckasi pojib B OpraHu3Me
YeJIoBeKa.

HccnenoBanne XMMHUYECKOTO COCTaBa B COBPEMEHHBIX MOHETAX.
KauecTtBeHHOE omnpe/iesieHre BEIIECTB B COCTABE Pa3HbIX BUI0B MOPOKEHHOTO.
JleTaroniye MeTasuIbI.

JlomonocoBckue mecta IletepOypra.

Munsznpa npeaynpexaaet: «KypeHue omacHo Jjisl Ballero 310pOBbs .
MopoxkeHoe: eCTh WU HE €CTh?

Hanorexnosornu B XuMum.

OO6HapyXeHHE HUTPATOB B PACTCHHSIX.

OOGHapyxeHHe TSKETBIX METAJJIOB B paCTeHUAX. BiausHue TSOKETBIX METAIOB HA
POCT U Pa3BUTHUE ITPOPOCTKOB.

Omnpenencaue GU3NKO-XUMHUYECKUX TTOKa3aTeIeH MOJIOKa.

[ImacTukoBBIC OKHO. 32 1 MPOTHB.

[Ipumenenue [lanmanus B MegULIMHE.

XuUMHS U JOMOXO3SIEK.

XUMHS U TUTUECHA.

Yewm 3ameHUM HEPTH?

11 kiaace

AJICOpOIIMOHHAS OYHCTKA CTOYHBIX BOJI.

AHann3 KauyecTBa HEKOTOPHIX MPOJYKTaX.

AHann3 KaYECTBEHHOI'O COCTAaBA )KEBATEJIbHBIX PE3UHOK.

AHanu3 nuIIeBbIX 100aBOK B MPOAYKTaX MUTAHUS, UX BIUSHHUE HA 3J0POBbE



YeJI0BeKa

AHTPOIOTr€HHBbIE UCTOYHUKH 3arpsI3HEHUS BO3/1yXa HA TEPPUTOPUU IIKOJIBI.
buopasnaraembie moauMepsl — ymnakoBKa OyIyIIero

Butamun A u ero 6uosiorudeckasi poiab. AMUHOKHUCIOTHI U UX OMOJIOrMYecKas
poJib

Butamun [l 1 ero 6monorudeckas poJib

Butamun C u ero 6monoruyeckas pojb

BimsHue ObITOBOM XMMUM Ha SKOJIOTHIO M 3JI0POBhE YEIOBEKa.

BnusiHne MarHMTHBIX TTOJIEM HA BCXOXKECTh U POCT PACTCHHUM.

BnusiHue COIHEYHOW aKTUBHOCTH Ha MOBEJIEHUE YETOBEKA.

Bnusiaue yas u koe Ha akTUBAIUIO TPOMOOIIUTOB.

BrnmsHue sHEpreTHUECKNX HAIMMTKOB Ha JIEUCTBHUE (PePMEHTOB.

Bpennoe Bo3neiicTBue TabauHOM MPOAYKIIMU HA KUBBIC OPTaHU3MBI.
N3yuenune npuHuuna AeucTBus MoTopa «CTeapuHOBAs MAIIMHAY.
JImanocts /. 1. Menpaeneena.

Menuko-0uonaornueckue 3Ha4eHUs] COSAUHEHUN 7A TPYIIbI

MonubaeH u ero 6uoJIorudeckas poib.

[ToBbITIIeHNE YpOKAMHOCTH OOOOBBIX ITyTEM MCIIOJIB30BAHUSI PETYIISITOPA POCTa
pacTEHUI.

[TomyueHnue miacTMacc Ha OCHOBE OEITKOBOTO CHIPBSI.

«KW13Hb IaCTUKOBOMN OYTHLUIKH.

[TyTtu ucrionp30BaHUsl AMUHOKHUCIIOT B OPTaHU3ME

Panyra xummueckux peakuui.

Pemenne npo6iaemMbl OBITOBBIX OTX0/0B B T. Tyna.

Ponb ciroHbl B hopMHUpOBaHUH M TIOIJICPIKAHUH KAPUECPE3UCTECHTHOCTH 3yOHOM
AMAJIH.

CaolicTBa coeqUHEHUN PTOpa

CUHTETUYECKHUE U MPUPOIHBIEC CTEPOUIBI

CHer — KaK WHJIUKATOP 3arps3HCHUH OKPY KAIOIICH Cpebl aBTOMOOUIILHBIM
TPAHCTIOPTOM.

CoenuHeHMs TajJoreHOB Kak JIGKAPCTBEHHbBIE CPE/ICTBA

Tokcuueckoe AEUCTBUE TKEIBIX METALIOB.

@epMEHTHI U UX POJIb B OPTaHU3ME

@OpyKTOBbIE aMUHOKHUCIIOTHI U UX UCIOJIb30BAHUE B KOCMETOJIOTUH.
XUMHYECKHNE OCHOBBI MEXaHU3MOB BOCHAJIUTEIBHBIX MPOIIECCOB
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpeabl

XUMHUS 3IEMEHTOB 7 A TPYIIIIbI

XOJIOIWJIBHHUK — FOPIIOK B TOPIIKE.

IapctBerHas cembs. 301010, Cepedbpo, Menb.

[[TokosragHbIN recTepes3uc.

[IlymoBas aTaka Ha 340pOBbBE.

DKkonoruyeckas 0€30MacHOCTh M SHEPTOCOSPETAIOIINE JTAMITBI.

DJIEMEHTHBIN COCTAaB )KMBOW MATEPUHU.
Oddext Kes.

BU/bI JEATEJIBHOCTH OBYYAIOIIUXCH, HAITPABJIEHHBIE HA
JOCTHUXEHUE PE3YJIbTATA



PackpbiBaTh CMBICI U3y4YaeMbIX ITOHATUH;

[IpyMeHATh €CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS (B TOM YHUCIE€ HAOIIOEHUE,
MO/IEJIMPOBAHUE, SKCIIEPUMEHT) U OCHOBHBIE ONEPALIMHN MBICTUTEIBHON JEATENbHOCTU
(cpaBHEeHHME, KiIaccU(PUKALKA) JUIsI U3YUYEHHS BEIIECTB M XUMUYECKUX PEAKIUN;
PackpbIBaTh CMBICI U3y4aeMbIX ITIOHATUN U 3aKOHOB U IIPUMEHATDH OTU IOHATHS IIPU
OIMCAaHUU CBOWCTB BELIECTB U UX NPEBPALLCHUN;

CrnenoBath npaBuUiiaM MOJIb30BAHUS XUMUYECKON MOCYA0M U Ja00PaTOPHBIM
000pyAOBaHUEM, a TAKKE MpaBUiIaM 0OpalIeHUsI ¢ XUMHUUYECKHUMHU BEIIECTBAMHU B
COOTBETCTBHM C UHCTPYKIUSMU IO BBIMOJHEHUIO MPAKTUYECKUX PaOOT;

ITInaHupoBaTh U IPOBOAUTH XUMUYECKUN DKCIIEPUMEHT;

Hcnonb3oBaTh NpH BBHIMOJIHEHUH YYEOHBIX 3a/IaHUN U B MPOLIECCE MCCIIE0BATEIbCKOM
JEATENIbHOCTY HAYYHO-TIONMYJIAPHYIO JIUTEPATYPY XUMUUECKOIO COAEPIKAHNUS,
CIIpaBOYHbIE MaTepUalIbl, pecypcsl HTEpHETA;

BricTpanBaTh pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONMIOPON Ha HH(OPMAIIUIO
U3 yueOHUKA U CIPABOYHBIX MAaTEPHUATIOB, TPAMOTHO MCIIOJIB30BaTh U3YUEHHBIN
NOHATUMHBIN anmnapar Kypca XUMUH.

CHUCTEMA OIEHKHM JOCTHKEHUHN OBYUYAIOIIUXCH

KoHTponp 3HaHMN, YMEHMH W HaBBIKOB YYallMXCS - BaKHEHIIHWN HSTall
y4eOHOT0 npoiiecca, BBITIOJTHSAIOITUAN o0OyyJaronryo, MIPOBEPOYHYIO,
BOCIIUTATENIbHYI0O U KOpPPEKTUpYIoIIylo (yHkuuu. B cTpykrype mporpamMmmel
IIPOBEPOYHBIE CPEICTBA HAXOASATCS B IOTUUECKOU CBSI3U C COJIEPKaHUEM Y4EeOHOTO
maTtepuana. Peanuzamus MexaHu3Ma OLEHKH YpOBHSI OOYYE€HHOCTH Mpearnosiaraer
CUCTEeMaTH3allMI0 W O00O0OIIEHUE 3HAHWM, 3aKpeIJIeHUE YMEHUNH U HAaBBIKOB,
IIPOBEPKY YPOBHS YCBOCHHMS 3HAaHMM UM OBJIAJICHUS YMEHUSMH U HaBBIKAMH,
3aJlaHHBIMU KaK TUIaHUpYyeMble pe3ynbTaThl oOydeHus. OHU TPENCTaBISIOTCS B
BUJIE TpeOOBAaHUH K MOATOTOBKE yUalTUXCS.

JI1s1 KOHTPOJISI yPOBHS TOCTUKEHHUM YYAIIUXCS UCIIOJIB3YHOTCSI TAKUE BUBI
U (GOpMBI KOHTPOJIA KaK MPEIBAPHUTEIIBHBIN, TEKYITUH, TEeMATUHICCKUI, UTOTOBBIM
KOHTPOJIb, (OPMBI KOHTPOJIS: KOHTpOJbHas pabdora, auddepeHIMPOBAHHBIN
WHJMBUAYaJIbHBIA MUCHMEHHBI OMPOC, CaMOCTOSITENbHAsA MPOBEpPOYHAs padoTa,
TECTUPOBAHUE, TUKTAHT, IMCbMEHHBIEC TOMAIIHNE 3a1aHUS.

JIns Tekymero TeMaThdecKOoro KOHTPOJS U OLEHKU 3HAaHWW B CHCTEME
YPOKOB TIPEyCMOTPEHBI KOHTPOJbHBIE paboTel. Kypc 3aBepmiaroT ypoxw,
MO3BOJISTIONME O0OOIUTh M CHCTEMAaTH3MPOBATh 3HAHUSA, A TAKXKE MPUMEHUTH
YMEHUS, NPUOOPETEHHBIE TPU U3YUYEHUHU XUMUHU.

CucreMa OlleHKH TO0CTHKEHUH 00y4aromuxcs

1. OueHka ycTHOIrO OTBeTA.

OTmerka «S»:
- OTBET IOJIHBIM Y NMPAaBUJIBHBIM HA OCHOBAHUN U3YUYEHHBIX TEOPHUH;
- MaTepuall U3J10KEH B ONPEICIICHHON JOTMYECKOW MOCIIEI0BATEIBHOCTH,
JIUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSITEIbHBIMN.

OTBeT «4»;
- OTBET IOJIHBIN Y MPaBUJIbHBIM HA CHOBAHWH U3YYEHHBIX TEOPU;



- MaTrepHuaJ U3JI0KEH B ONPECICHHON JIOTHIECKON MOCIET0BATEILHOCTH, TIPH
ATOM JIOMYIIEHBI IBE-TPU HECYIIESCTBEHHBIC OMMOKY, HCTIPABICHHBIC 110
TpeOOBaHUIO YUUTEIS.

OTmerka «3»:
- OTBET MOJHBIN, HO TIPH 3TOM JIOMYIIICHA CYIIECTBEHHAs OMMUOKA UITH OTBET
HEIOJIHBIN, HECBS3HBIM.

OTmeTka «2»:
- TIpU OTBETE OOHAPYKCHO HEIIOHUMAHUE yYaIIUMCS OCHOBHOTO COJICpKAHMS
y4eOHOT0 MaTepHalia WK TOMYIIEHbI CYIIIECTBEHHBIC OIMTUOKH, KOTOPHIE
yUYaITUHCS HE MOYKET UCIIPABUTH MTPH HABOJISIIIUX BOTIPOCAX YUUTENSI, OTCYTCTBHE
OTBETA.

Otmerka «1»
- OTCYTCTBHE OTBETA
2. OneHKa 3KcnepuMeHTATbHBIX YMEHUH.

- O1IeHKa CTaBUTCS HA OCHOBAaHWW HAOIOACHUS 32 yUalTUMUCS U
MUCBMEHHOTO OTYeTa 3a PaboTy.
OTmeTka «5»:
- paboTa BBINIOJHEHA TTOJIHOCTBIO U MPaBUIIBLHO, CJICJaHbI MPAaBUILHBIC
HAOJIFOJICHUS M BBIBOJIBI;
- DKCIIEPUMEHT OCYIIECTBIICH 110 IJIaHYy C YYETOM TEXHHKH OC30IaCHOCTH U
IPaBWJI PaOOTHI C BEIIECTBAMHU M 000PYI0BaHUEM;
- TPOSIBJIICHBI OPTaHU3aLMOHHO - TPYJOBbIE YMEHHUS, MOAAEPKUBAIOTCS YUCTOTA
pabouero Mecrta u mopsAI0K (Ha CToJIe, 9KOHOMHO MCTIONIB3YIOTCS PEaKTHUBHI).

OTmeTka «4»:
- paboTa BBINIOJHEHA TPABUIIBHO, CJIeJaHbl TPaBUIIbHbIC HAOIIOACHUS U BBIBOIBI,
HO MPHU ITOM IKCIIEPUMEHT MPOBEICH HE MOTHOCTHIO WU JOMYIICHBI
HECYIIIECTBEHHBIC OIITMOKU B pabOTe C BEIIECTBAMU U 00OPYI0BAHUEM.

OTmeTka «3»:
- paboTa BBINIOJHEHA TPABUIILHO HE MEHEE YEM HAIOJIOBUHY WIIH JOMyIIeHa
CYIIIECTBEHHAs OIMOKa B X0JI¢ SKCIIEPUMEHTAa B 00BICHEHNUH, B 0(DOPMIICHUU
paboThl, B COOIOJICHUM MPABMI TEXHUKU 0€30MMacHOCTH Ha paboTe ¢ BeleCTBaMHU
1 000pyZOBaHUEM, KOTOpAask UCIPABISIETCS IO TPEOOBAHUIO yUUTEIS.

OT1MeTKka «2»:
- JIONYIICHBI B¢ (M 0oJiee) CYIIECTBCHHBIC OIIMOKH B XOJIe: IKCIEPUMEHTA, B
0o0BsiCHeHHH, B 0(OPMIICHUU PabOThI, B COOJIFOJICHUH MPABUI TEXHUKHU
0e30macHOCTH TP padOTe C BEIIECTBAMH M O0OPYIOBAHHEM, KOTOPBIC YUAIIUACS
HE MOXXET UCIIPABUTH Ja)ke MO TPEOOBAHUIO YUUTEIS;

Ormerka «1»
- paboTa He BBITMIOTHEHA, Y yUYaIerocs OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMCHHUS.
3. OueHka yMeHMii pemiaTh pacyeTHble 3aJa4M.

OtTmerka «S»:
- B JIOTUYECKOM PACCYKJICHUH U PEIICHUH HET OMMOOK, 3ajada pelieHa
palMOHAJIBLHBIM CIIOCOOO0M;

OTmeTka «4»:
- B JIOTUYECKOM PACCYKJICHUH U PEIICHHS HET CYIIIECTBEHHBIX OMTMOOK, HO
3aJ1aya perreHa HeparMoHaTbHBIM CTIOCOOOM, WITH JIOMYIIIEHO He Oosee NByX
HECYIIIECTBEHHBIX OITHOOK.

OTmerka «3»:



- B JIOTUYECKOM PaCCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIleHa
CYILIECTBEHHAsl OlIMOKa B MAaTeMaTHYECKUX pacueTax.
OT™MeTKa «2»:
- UIMEETCS CYIIECTBEHHbIC OITMOKU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUMU.
OTMeTKa «1»
- OTCYTCTBHE OTBETA HA 3aJIaHUE.
4. OueHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT.
OTMeTKa «5»:
- OTBET IOJHBIN U MPaBUJIbLHBINA, BO3MOKHA HECYIIECTBEHHAs OIIMOKa.
OTMeTKa «4»:
- OTBET HETOJIHBIN WJIU JOMYIIEHO HEe 00Jiee ABYX HECYIIECTBEHHBIX OITHOOK.
OTMeTKa «3»:
- paboTa BBINOJIHEHA HE MEHEE YeM HAIMOJIOBUHY, JOMYIIEHA OJ{HA CYIIIECTBEHHAS
omuOKa U TIPU ITOM JIBE-TPU HECYIIIECTBEHHBIC.
OTMeTKa «2»:
- paboTa BBINOJHEHA MEHBIIIE YEM HAIOJIOBUHY WJIH COJEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIITHUOOK.
OTMeTKa «1»
- paboTa He BBITIOJIHEHA.
[Tpu orieHKE BBITIOJHEHUS TMCbMEHHON KOHTPOJIBHOW pabOThl HEOOXO MO
YUHUTBIBATh TPEOOBaHUS €TMHOTO opdorpaduuecKkoro pexxuma.
5. OueHka TecTOBBIX padoT.

88-100% - mpaBUIILHBIX OTBETOB oueHka «5»

62-87% - mnpaBWIBHBIX OTBETOB oleHka «4»
37-61% - mnpaBWIBHBIX OTBETOB OLICHKA «3»

0- 36% - mnpaBUIBHBIX OTBETOB OLICHKA «2»

6. Ouenka pedepara. Pedepar olieHUBaeTCs 1O CIEAYIOMIUM KPUTEPHUSIM
cobiroieHre TpeboBaHUH K ero 0(OpMIICHUIO; HEOOXOIMMOCTh U JOCTaTOYHOCTh
JUTSL pAaCKPBITHS TEMBI IPUBEICHHOM B TEKCTE pedepara uHpopmaIuu; yMeHue
oOydarorerocsi CBOOOHO M3jIaraTh OCHOBHBIE UJEH, OTPaXKCHHBIC B pedepare;
CIIOCOOHOCTh 00YYaIOIIErocsi MOHATH CYTh 33/1aBa€MbIX BOTIPOCOB U
chOpMyIHpPOBATH TOYHBIE OTBETHI HA HUX.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Noe HanmeHoBaHMe TeMbl Koa-Bo DJIeKTpOHHbIE (LI (PPOBbBIE)
m\n 4acoB o0pa3oBaTe/ibHbIE peCypcChl

Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHH4eCKOM XUMHUH

[IpenMer opraHUYeCKON XUMUU.

Xumus 10 kimacc: PI'AOY AI1O
«AkageMuss MUHTIPOCBEIIICHUS

11 Teopust CTpOEHUS OPraHUYECKUX 8 Poccum»
coenuHenuit A. M. byrneposa O0P «4 cnam EI'D. Cpennee
Wroro no pazgeny 8 ob1iee oOpazoBanue. YueOHBIHM
Pasnen 2.YriaeBogopoanbl MOIyJb IO PEHICHUIO TPYAHBIX
91 I[IpenensHBIEyTIeBOI0POBI — AKAHBI, 5 3aJjaHuil 110 y4eOHOMY IIpEIMETY
' LUKJIOATKAHBI «XuMus»
99 HenpeienbHbIE YII€BOIOPOIBI: 14 10-11 knacesn» AO
' AJIKEHbI, AJTKA IUCHBI, ATKHHBI N3parensctBO «IIpocBenienue»
2.3 ApoMaTn4ecK1eyrieBoopoibl (apeHbl) 8 S0P «/lomarunue 3axaHust.
24 IIpupo/HBIE HICTOYHHUKH YTIICBOIOPO/IOB 4 Cpennee obniee obpasoBamme.
. ¥ UX TepepaboTKa Xumus». 10-11 xnaccer. AO
2.5 ["a10reHITPON3BO IHBIEYTTIEBOJOPO b 4 MznatenbcTso «lIpocsernenney
Htoronopasaeny 35 Tpenaxep «O061aKk0 3HAHUI
Xumus. 10 kiacc.
Pasnen 000 « ®uzuxonJlady
3.Kucjopoacoaep:xamueopraHnudecKuecoeIMHeHI sl
3.1 Crmptel. DeHon 11
KapbouumnbHbIE COETUHEHUS:
3.2 anbAETU/IBI U KeToHBI. KapOoHOBBIE 21
kucyoThl. CrnoxHbie 3pupbl. XKupbl
3.3 VYriaeBoasl 9
Hroronopazneny 41
Paznen
4.A30TCoAepKAIHEOPTAaHUYECKHECOe]
HHEHHUA
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12
Hroronopazneny 12
51 ‘ BricOKOMOTIEKYISIpHBIECOS TUHEHUS 6
Utoro no pazneny 6
OO111ee KOJIMYECTBO YacOB MO MPOrpaMMe 102
|
11 KJIACC
Ne m\m | HamMeHoBaH#e TeMbI Kon-Bo daexkTpoHHbIe (MU poBbIE)
9acoB o0pa3oBaTe/ibHbIE pecypchl
Pa3nes 1.TeopeTnyecKHeOCHOBBIXHMHH Xumus 11 kmace: PI'AOY
Crpoenue atoMa. Ilepnonnueckuii 3akoH A0 «Akanemus
11 u [lepuoanueckas cucTeMa XUMHUIECKHX 9 Munnpocsernienust Poccumny
aneMmeHToB JI. 1. MenneneeBa O0P «4 caam EI'D. Cpennee
19 CrpoeHueBeniecTsa. 11 oOmiee 0§pa3013aHHe.
' MHuoroo0pa3ueBeniecTB Y4ebHblil MOAYIH TIO
1.3 XUMHUYECKUEPEaKIIUU 19 PELIEHUIO TPYAHBIX 3a/IlaHUI
Htoro no pazneny 39 1o y4eOHOMY MpeIMETy




Pa3nes 2.Heopranuyeckasixumust

2.1 Hemeramnst 31
2.2 Mertamnsl 23
Uroro no pazgeny o4
Pazgen 3.XuMus U :KM3Hb

31 MeTtopI TTIO3HAHUS B XUMHH. XUMUS U 9

JKU3Hb

Wroro mo paznmeny 9
OO611ee KOJIMYECTBO IO MPOTPAMME 102

«XUMUSD
10-11 xnacce» AO
H3naTenscTBO
«Ipocsewmenue»
D0P «JlomamiHue 3a1aHus.
Cpennee ob1iee
obOpazoBanue. Xumusi». 10-
11 kmaccel. AO
NznarenscTBO
«IIpocsemenne»
Tpenaxep «O061aK0 3HAHUI
Xumus. 11 kmacc.

000 « OuznkonJIa6»
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