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[TOACHUTEJIBHAA 3AIINCKA

Pabouast mporpaMma 1o XMMHH Ha YpOBHE cpeaHero obiero oopasoBanus pazpaboTaHa Ha
ocHoBe @DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Deneparumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eliepaibHOi 00pa30BaTeIbHON POTPaMMBbI
cpennero  obmiero  oOpazoBanus(POIl  COO), mnpencraBiaeHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHOro mpenMera «XuMHS» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoir deneparum,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTOo oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peanu3zyeMoe B YCIOBUSX JU(PEpeHIMPOBAHHOTO, MPOPMIBHOTO OOydYeHUs, TNPHU3BAHO
obecrieunTh 00IIe00pa30BaTEIbHYI0O U OOIIEKYJIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JUISI aJJanTalllK UX K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HU B COLIMYME, a TAKKe
JUISL TIPOJIOJKEHUSI O0OydeHUsl B OpraHM3alusax MpodeccunoHalbHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OAHOM U3 IPUOPUTETHBIX AUCLHUILINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
POrpaMMOii 0 XUMUHU (YHKITUH:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH oOecreynBaeT MOJyYeHUE
MPEJICTAaBICHUS O LIEJsIX, COJIep)KaHWHU, oOmeil cTpaTterud OOy4YeHHsl, BOCIIUTAHUS U
pa3BUTHs O0yYaIOUIMXCA CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKpPETHOTO
npodus;

® OpraHM3alMOHHO-TUIAHUPYIOLIAL, KOTOpast IPEyCMaTPUBAET OIIpeJICIICHHUE:!
NPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Y4eOHOTo
MaTepuana, KOJIWYECTBEHHBIX M KAdEeCTBEHHBIX €r0 XapaKTEPUCTHK; IOAXOMOB K
(GOpMHPOBAHUIO COJEPKATEIBHONH OCHOBBI KOHTPOJISI M OLIEHKM 00pa3oBaTelbHbIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTaluu B (QopMe €IUHOIO
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YEHUS XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/epKaHKE, 00s13aTeNbHOE ISl U3YUYEHUS
B paMKax OTHEJNBHBIX  Mpoduied, MperycMaTpuUBaeT  paclpelelieHue U
CTPYKTYPHUPOBAaHHUE €ro IO KJAaccaM, OCHOBHBIM COJEP)KaTEeNIbHBIM JIMHUSAM/paz/ienamMm
Kypca,

e JaéT MpUMEpPHOE paclpesieleHne yueOHOro BpeMeHH, peKOMEHIYEMOro JIIsl U3Y4eHUs
OTJIEIbHBIX TEM;

e [peuIaraeT NpUMEpPHYIO MOCIEJ0BATEIbHOCTh U3YUEHHUs yueOHOro MaTepuraa ¢ yuéToM
JIOTUKU OCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell u 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrayOlI€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTePUCTUKU IIAHUPYEMBIX pEe3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MPOTrpaMMBbl CpeAHEro oduiero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABaTEIbHbIX JEUCTBUI OO0YYaroLIErocss IO OCBOEHHUIO COJCpKAaHUSA
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMe 10 XMMHH IIPEyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00y4yeHueM XMMHUU Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3zoBaHus. 3a IpejiellaMy YCTaHOBJIEHHON
IpOrpaMMOil 1o XUMHM 0053aTeNbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH conep:KaHusl y4eOHOro
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTUBHON COCTAaBIIAIONICH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHus.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToJokeHUsMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIInpOBaHHOTO 00yYeHHS Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJEHHOTO U3YYEHUs HAPaBJICH Ha
peau3alyio MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAallOM MOJTYYESHUsI XUMUYECKOTO 00pa3oBaHus
B paMKax U3y4eHHsI CIELMaIbHBIX €CTECTBEHHO-HAYUHBIX U XUMHUYECKUX JUCLUILIMH B By3axX U
OpraHu3alysaX CpeAHero NpodeccuoHanbHOro 0opa3oBaHus. B 3Toi cBsA3M u3ydyeHue npeaMera
«XUMUL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U yriIyOJeHHEe TEOPEeTHUECKON U
NPAaKTUYECKOH MOJATOTOBKH OOYYaOUIMXCS, BRIOPABUIMX ONPEACIEHHBINA MPoduiIb 00ydeHus, B
TOM 4YHCI€ C TEpPCHEeKTUBON IOCIEAYIOIMIEro MOJyYeHUs] XUMHUYECKOro oO0pa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopasosanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO k mIaHHpYeMBIM pe3yJbTaTaM OCBOCHUS (enepalibHOi 00pa3oBaTENbHON MPOrpaMMbl
cpeanero oOmiero o0Opa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
peleHne 3a/1a4 BOCIUTAHUS U COLIMATIBHOIO Pa3BUTHs 00ydaroLuxcs, Ha (OPpMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN pallMOHAIN3alUl y4eOHOro TpyJa U 0OOOIIEHHBIX
CIO0CO0O0B JEATENILHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOrO M3y4YEHHS SIBISIOTCS
yrinyonéHuble Kypebl — «Opranudeckas XuMus» U «OOmas 1 Heopranudeckas xumus». Ilpu
OIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHu3allMy COJEpXKaHUSA ATUX KYpCOB B
IporpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas v HeopraHuyeckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUU IOJIydaeT OMNPEesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
¢akTonornueckoro marepuana. Tak, Ha yriayOJ€HHOM ypOBHE M3Y4EHHUs MpeaMeTa obecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKMX DJIEMEHTax |
CBOMCTBaX UX COEJIMHEHUN HAa OCHOBE PACIIMPEHUsS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIUi, paccCMaTpuBaeMBbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuogudeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABIECHUSIX O CTPOEHUH aToMa. XUMHUYECKasl CBSA3b OOBSICHSIETCS C
TOYKH 3pEHUS DHEPTeTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3PYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHsEeTCs (POPMUPOBAHHEM
NpeJCTaBICHUNH 00 3IMEKTPOXMMUYECKHX IPOLECCax U DJIEKTPOJIM3€ PACIUIaBOB U PAaCTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHHUU PEAKIMOHHON CIOCOOHOCTH
COeIMHEHUN yJensercs oco0oe BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX PdeKTax, O B3aUMHOM
BIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.

Ocoboe 3HaYeHne UMeEeT TO, YTO Ha COJAEpKAHHE KYpPCOB XUMHH YIIyOJIEHHOTO YPOBHS
W3Yy4YEHUS JIJIs1 KIIACCOB OMpeeéHHOro mpod s (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 0011el cucTeMe MPeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE IIPEAMETHI.
Tak, HanipuMep, B COAEPIKaHUM MTPEeIMETa IS KJIaCCOB XMMHUKO-(U3NIECKOTO Npoduist 6obIoe
3HaYeHue OynyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeidl xumuu. llpu u3ydenun
IpeaMeTa B JaHHOM Cllydae akLEeHT OyZeT cleslaH Ha OOLIHOCTb METOA0B M03HAHMs, OOLIHOCTh
3aKOHOB ¥ TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJIApHAst TeOpUs (MOJIEKYJIApHAst TEOpUS B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHbI TEPMOAMHAMHKH, DSJIEKTPOJIN3a,
IIPEJICTaBJIEHUs O CTPOCHUHU BEUIECTB U JPYTOE.

B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-OMOJIOTMYECKOro mpoduis
OonblMi yaenabHbIN Bec OyaeT UMeTh OpraHudyeckas XuMus. B aTom ciydae mpenocraBiisercs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KIETKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIUMHUIbI, OCJIKH, YIJI€BOJbl, HYKJIEMHOBbIE KUCIOTHI U Apyrue. Ilpu stom
3HAHUS O COCTaBe M CBOWCTBAaX IPEICTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B muane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B [IO3HAHHUS U OIBITA MPAKTUYECKOI'O IPUMEHEHHs HayYHbIX 3HAaHUN M3ydeHHUe MpeaMeTa
«XuMmus» Ha YriyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMy, BXOSIIMMHU B COCTAB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAayYHBIE TIPEAMETHI»,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.

[Tpyu m3yuenun yuyeOHOro mnpenmera «XHUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJSIETCS (OPMHPOBAHHE OCHOB HAayKH XHMHH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUYECKOW JEATEIPHOCTH YeJIOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJIbTypbl. Pemienue 3Toil 3agaun Ha yriyOJIEHHOM YpPOBHE H3Yy4eHUs
IpeaMeTa MpeArnoiaraeT peajn3aluio TakKuX Leel, Kak:

e (opMupoBaHHE NPEACTABICHUN: O MaTepUaIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBJIEHUH IPUPO/IBI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK U €€
BeAyIIeH poiii B OOECIEYCHWH YCTOWYHMBOTO PAa3BHTHS YEJIOBEYECTBA: B PEIICHUHU
npoOJeM HKOJIOTUYECKOH, YHEPreTHYeCKOH M IMUIIEBON O€301MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JaHIMH HOBBIX MaTe€pHajIOB, HOBBIX HCTOUHHKOB 3HEPTUH, B 00eCTI€YeHUU
palMOHATIBHOTO MPHUPOJIONONIB30BaHuUs, B (POPMUPOBAHUU MHUPOBO33pPEHUS M OOLIeH
KYJBTYpBl YEJIOBEKa, a TaKXKe JKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

® OCBOCHHME CHUCTEMBbl 3HAHUM, JEXKAIIMX B OCHOBE XHWMHMYECKOM COCTABIISIOLIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MUpa: (yHIaMEHTAJIbHBIX TOHITUH, 3aKOHOB U TEOPUI
XUMHHU, COBPEMEHHBIX MPEACTaBICHUN O CTPOCHHM BEIIECTBA HA Pa3HbIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJISIPHOM, O TEpPMOJMHAMUYECKHX U
KAHETHYECKUX 3aKOHOMEPHOCTSX NMPOTEKAHUS XUMHUYECKUX PEAKIUH, 0 XMMUYECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOMIMX HAyYHBIX MPHHIMTIAX
XMMHUYECKOTO IIPOU3BO/ICTBA;

e (dopMupoBaHHe Yy OOYYAIOUIMXCS OCO3HAHHOTO ITOHMMaHHUS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOYEBBIX MJIEH U mpobiem
COBPEMEHHOW XWMHH, JJIsI OOBSICHEHHS W TPOTHO3HPOBAHWS SIBJICHUH, HMEIOIIHX
€CTeCTBEHHO-HAYYHYIO TPHPOIY; TPAMOTHOTO pEIIeHUS MpoOJieM, CBS3aHHBIX C
XUMHEH, TPOTHO3UPOBAHUS, aHAIW3a W OLEHKH C MO3MIMH HKOJOTHMYECKOU



0€30MacHOCTH TOCJIEACTBUI OBITOBOM M MPOWU3BOJACTBEHHOU JCATEIHHOCTH YEJIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOICTBOM, HCIIOJIb30BAaHUEM U ITepepabOTKOM BEIIECTB;
yriyOJieHHe TPEACTABICHUH O HAy4YHbIX METOAaX IIO3HAHHWS, HEOOXOIUMBIX IS
IPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U OOBSICHEHUSI XUMUYECKUX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH 1 TIOBCETHEBHOM
JKU3HU.

B nnane peanusannu nepBooyYepeHbIX BOCIUTATEBHBIX U PA3BUBAIOMINX (DYHKIIHHA IIETOCTHON
CHCTEMBI Cpe/iHero o0miero o0pa3oBaHus MPU U3YUYEHUH IpeaMeTa «XUMUsA» Ha YriyOnEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTb IPUOOPETAIOT TaKUE LIeJU U 3aJjauH, KaK:

BOCIIUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOJIBI, YBAXKCHHS K
MPOLIECCY TBOPUYECTBA B O0JIACTH TEOPETUUYECKHX U TMPUKIAJAHBIX HCCIEIOBAaHUN B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH,

pa3BUTHE MOTHUBALIUM K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHUS OOIICYETIOBEUECKUX [IEHHOCTEIH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJlbHBIX W TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npodeccCHoHaNbHOM U OOIECTBEHHOW MESATENbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTHU B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOrO MPHUPOAOIOJIB30BAHUS, PA3BUTUE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOLIECTBEHHO-TIOJIE3HOU
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO01iee 4YUCIO YacoB, MPEIYCMOTPEHHBIX MMl M3y4EHHS XUMHH Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpazoBanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZIeno).



COJEP)XAHUE ObYYEHHMA
10 KJIIACC

OPITAHNYECKAA XUMUA

TeopeTnueckrue OCHOBBI OPraHUYECKONH XUMUH.

[IpenvMer ¥ 3HAUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OpPraHUYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BasnentHeie BO3SMOXKHOCTH aToOMa yriepoja. XUMUYeCKas CBS3b B OPTaHUYECKUX COCTUHECHUSX.
Tunel rubpuau3anuu aTOMHBIX opOHuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
CBs13H (OOMEHHBII U IOHOPHO-aKLENTOPHBIH). TUITbI TepeKpbIBaHUsI aTOMHBIX OpOUTasel, 6- U -
cBa3u. OpnuHapHas, ABOWHAas M TpoiHas cBs3b. CrnocoObl pa3pbiBa CBsi3ed B MOJIEKYJax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeo(puIe U AeKTpoduIe.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytnepoBa u coBpeMeHHBIE
MPEJICTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUU CTPOCHHUS OPraHUYEeCKUX COSAMHEHUHN.
MonekynsipHple u CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJNEKTpPOHHBbIE J(PGEKThl B MOJIEKYIaX OPraHUYECKUX COCIUHEHUN
(MHAYKTUBHBINA ¥ ME30MEPHBIH 3(D(DEKTHI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpymre. ['omonorus. ['omonorndeckue psapl. CucteMaTHdeckass HOMEHKIIATYpa OpraHUYeCKUX
coenunenuit (IUPAC) u TpuBuanbHble HA3BaHUS OT/IEIbHBIX NPEACTABUTEICH.

OcobOennoct ¥ kinaccupukalusg  OpraHuyeckux  peakiuil.  OKuUCAUTENBHO-
BOCCTaHOBUTEIIbHBIC PEAKIIUU B OPTaHUYECKONH XUMUH.

DKcrepuMEeHTATbHBIE METO/Ibl M3YYCHHUSI BEUIECTB M WX IPEBPALICHHUNA: 03HAKOMIICHHE C
oOpa3liaMu OpraHu4ecKuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (MIaBiIeHHe, OOYyIJIMBaHHE U  TOPEHHE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHU4YECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonorudeckuii psig ankaHoB, oOmias Gpopmyrina, HOMEHKIATypa U U30MEpPHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKUEe CBOMCTBA ATKAHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIIUH 3aMEIICHHUs, H30MEPU3aLNH, TETUAPUPOBAHHS,
MUKIU3alliK, THPONN3a, KpekuHra, ropeHus. [IperncraBieHwe o MeXaHU3ME peakIuit
paZUKaIbHOTO 3aMEIICHHUS.

Haxoxnenne B npupozae. CriocoObI oTydeHns U MPUMEHEHUE aJTKaHOB.

[uxnoankansl. O6mast popMyina, HOMEHKIAaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MaiblX (IHUKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LMKIIOTICHTAaH,
IIUKJIOT€KCaH ) HUKIoaIkaHOB. CriocoObl MOMyYyeHHs U MPUMEHEHHUE IUKII0ATKaHOB.

Ankensbl. 'oMmonorudeckuii psij alkeHoB, 001as popMyiia, HOMEHKIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, Sp’-TMOPUAM3AIMsA ATOMHEIX opOuTaneii
yriepoja, 6- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckas (IUc-TpaHc-) nzoMmepus. Ouznueckue
CBOWCTBA QJIKEHOB. XHMHMYECKHE CBOWCTBAa: pEaKLUUU MPHUCOCTUHEHUS, 3aMEIIeHUs B O-
MOJIOKEHUE TPHU JBOWHON CBSI3U, MOMUMEpH3AIMU U OKucieHus. [IpaBuino MapkoBHUKOBA.
KadecTBeHHBIE peakIiy Ha TBOMHYIO CBsI3b. CTIOCOOBI TIOJTYYEHUS ¥ TPHMEHEHHUE aJTKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganusvie). OCOOEHHOCTH IEKTPOHHOTO CTPOCHUS U XUMHUECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus conpsok€HHBIX aueHOB. CrocoObl
MOJIyYEHUS] U IPUMEHEHUE aJIKaJNEHOB.

AnkuHbl. ['oMonOru4eckuil psii ankuHoB, obmas Gopmynna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peakiMy Ha TPOilHYIO0 cBA3b. CIOCOObI
MOJIYYSHUS! U IPUMEHEHUE AIIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH3071a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J7a W €ro roMoJOroB: PEaKiuu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOTOB OeH3oua. [IpencraBienne 06 OpUEHTHPYIOIIEM JACHCTBIH 3aMECTHTENEH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PaIUKaIOB, KapOOKCHIBHOM, THAPOKCUIHHOMH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YEeHNs U IPUMEHEHUE apOMATUYECKUX YIIIEBOIOPO/IOB.

[Mpuponnsrii ra3. [lomyraeie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbIIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmuHr, nupoiu3. [Ipogykrsr nepepabotku HedTH, UX
MIPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXAY pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJOTECHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha TUJIPOKCOTpYIIy, HUTPOrPYIIy, LUAHOTPYIIy, amMuHOrpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wmiénoud. BsaumopeiictBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTalIoOpraHMYecKUX COEAMHEHMSX.
Hcnonp30BaHre TallOTEHIIPOM3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE M TPU CHHTE3E
OpPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX MPEBpallleHUl: H3ydeHHE
(bu3HYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEaKIUil YIIIEBOIOPOIOB
pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa MepMaHraHaTa
KaJusi, B3aUMO/JICHCTBUE alleTUIICHa C aMMHUAYHBIM pacTBOpOM okcupa cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa U BOAOPOJAa B OpPraHMYECKUX BEUIECTBAX, IOJyYEHUE HTHIIEHA U
M3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJulekiusamu «Hedts» m «VYromwsy», ¢ obpazmamu
IJIacTMacc, KaydykOoB U  pPE3UHbl, MOJEIMPOBAHHE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
TaJIOTEHIIPOU3BOIHBIX YIJIE€BOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckme coelMHeHUs .

[IpenenbHble OnHOATOMHBIE cHUpPTH. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja U
sTanona). ['omonornyeckuit psia, obmias popmyna, H30Mepus, HOMEHKJIATypa U KIacCU(PUKAIIUS.
®u3nyeckue CBOWCTBA MpPEACIbHBIX OJHOATOMHBIX CHUPTOB. BoJopoaHbIe CBSI3M MEXKIY
MOJIEKYJIaMH CUPTOB. XMMHUYECKHE CBOMCTBA: PEAKI[MH 3aMeIlleHus, IeTHIpaTallii, OKHCIEHUS,
B3aMMOJICICTBHE C OPraHWYECKUMU U HEOpraHUYeCKUMHU KHucioTamMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CHUpTHL. JleiicTBHE AITaHONA W METaHONAa Ha OpraHu3M 4YenoBeka. CrocoObl
MOJIYYEHHUS] U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOICTBa: peakluu 3aMEIIeHUs, B3aUMOJCHCTBHE C OPraHWYeCKUMH M HEOPraHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHbIe cHpThl. [IpeacraBienue o MexaHu3Me
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYECKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHkiarypa. PHU3WYECKHe CBOHCTBA OJHOOCHOBHBIX
npeeIbHBIX KAPOOHOBBIX KUCIOT. BogmopoaHbIe CBsI3U MEXKIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XYMUYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusi 3Tepu(UKalNU, PEAKIHH C Y4aCTUEM
YIIIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHsiTHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CJIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTHYECKMX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08ds KHCIOTHL. CrocoOsl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHUECKUE CBOIMCTBA: THAPOJIN3 B KUCIION U IIETIOYHON Cpee.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KucnoT. JKupel B mpupoe.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
duznyeckue CBONCTBA U HaxX0xAeHHE B npupoje. PorocuHTe3. XMMUUECKHE CBOKWCTBA MITFOKO3bI:
PEaKIUU C yUaCTUEM CITUPTOBBIX H allbJIETUTHON TPYIIT, CIUPTOBOE M MOJIOUHOKHUCIIOE OpOKEHHE.
[TprMeHeHue TI0KO03bl, €€ 3HAaU€HHE B KU3HECATEIbHOCTH opranu3Ma. Jlucaxapusl: caxaposa,
MaibTO3a M JaKTo3a. BoccTaHaBnuBaronue U HEBOCCTaHABIMBAIOIINE Aucaxapuiabl. ['naponus
nucaxapunoB. Haxoxzaenue B npupojae u npuMmeHeHue. [lomucaxapuapl: Kpaxman, TJIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa MW ILe/uirono3bl. dusnueckue
CBOMCTBA KpaxMaja M LEJUII0JI03bl. XMMUYECKHUE CBOMCTBA KpaxMmana: THIpOoJn3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBA LEJUIIOJIO3bl: TUAPOJIN3, IMOJydeHHe 3(PUpoB
1esuTio0361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEepUMEHTaIbHbIE METO/bl M3YyYEHHUs BELIECTB M WX MPEBpAIICHUIH: paCTBOPUMOCTD
pa3IMYHbIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHCIIEHUE ITHJIOBOTO CIIUPTa



B albJETH]l HA PACKAIEHHOW MEIHOMN NMPOBOJIOKE, OKHUCIEHUE 3THJIOBOIO CHUPTA IUXPOMATOM
Kaus (BO3MOXKHO HCIIOh30BAHKE BHICOMATEPUAIIOB), KAYECTBEHHBIE PEaKINK Ha albACTUIBI (C
ruapokcugoM aumammuHcepeopa(l) m  rumpokcumom  wmenu(Il)), peaknus riunepuHa €
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTBI, B3aUMOJICHCTBUE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzaumonelicTBue Kpaxmania ¢ HMOJIOM, pEIICHUE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CriupThl U GeHoIbD», «KapOoHoBbIe KUCTOTHL. CII0XKHBIE
3pUPBD».

A3oTcoaepkaiiyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHudeckue TMpou3BOAHbIe ammuaka. Kiaccudukanus amMHHOB:
amudaruyecKkue U apoMaTHUECKUE; NMEPBUYHbBIC, BTOPUUYHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMUMHUYECKOE CBOMCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIC CBOICTBa, aJIKHMJIMPOBAHUE, B3aUMOJCHCTBHE MEPBHUYHBIX
aMHMHOB C a30TUCTOM KUCIO0TON. CONU aTKHMIAMMOHUS.

AHMIIUH — TIPE/ICTaBUTENIb aMUHOB apoMaTudeckoro psana. Ctpoenue anuwinHa. Bzaumuoe
BIIMSIHUE TPYINl aTOMOB B MoJieKyje aHuiInHa. OCOOEHHOCTH XMMHUYECKUX CBOWMCTB aHHIIMHA.
KauectBennsle peakuuud Ha aHwinH. CrnocoObl MOMy4YeHHS U TpPUMEHEHHE aaugaTHUYeCKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH301A.

AwmuHokuciaoTel. Homenknarypa u uzomepusi. OTaeinbHbIe IPEICTaBUTENN 0.-aMHUHOKHUCIIOT:
[JIMLYH, alaHuH. OU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKiys MOJIUKOHECH AN, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupoHbie noauMepsl. [lepBudnas, BroprudHas ¥ TPETHUHAS CTPYKTYpa OEIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEaKIIMK Ha OCIIKU.

OKCIIEpPUMEHTAIbHBIE METOJIbl M3Y4YEHHsS BELIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BoJie, JeHATypalus OEIKOB MPH HarpeBaHHUH, [IBETHBIC PEAKIMH Ha OEJKU, pelieHue
AKCIIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TCOIEpKalllMe OPTraHWYECKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokoMoieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEpU3AIluu, CpefHsis MoJieKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepnbie MaTepuansl. [InacTtMaccs (MOMUATUIICH, TOTUIPOMHIIEH, TOJIUBUHUIXIIOPHUI,
MOJIMCTUPOII, TOTMMETHIMETAKPUIIAT, TOTUKapOOHaThI, MOMMAITUIeHTepedTanar). Y Tuiu3anus u
nepepaboTKa IIacTUKa.

DnacToMephl:  HAaTypalbHBI KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmmmepsr! cienuanbHOTO Ha3HauYeHus (Te(I0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEPHI,
OunopasiaraeMbie TOITUMEPHI).

DKCIEepUMEHTAIbHBIE METOAbl U3YUEHUSI BEIIECTB M UX MPEBPALIECHUN: 03HAKOMIIEHHUE C
oOpasaMu TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, Kay4dyKOB, peIIeHUe
AKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Pacmo3HaBaHue mIacTMacc U BOJIOKOHY.

Pacuérnbie 3a1aun.

Haxoxaenne MonexyaspHoi GopMyIbl OPTaHUYECKOTO COSTUHEHUS 10 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYISIPHOW (OpMYIBl OPraHUYECKOTO



coeTMHEHMS 10 Macce (00BEMY) TPOTYKTOB CTOPaHUS, 110 KOJMYECTBY BEIIeCcTBa (Macce, 00bEMY)
IOPOAYKTOB PEAKIMU W/HIM HMCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HopMyJibl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKMX CBOHCTB MJIHM CIIOCOOOB MOJYYECHHS,
orpeziesieHUe I0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETHUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€il IIpU UM3ydeHHUU opraHumdeckoid xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTHUA, TIPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mure ecTeCTBEHHO-HAy4YHBbIE MOHATHUA: SIBICHHUE, HAy4YHBIH (akT, TMIOTE3a, TEeOopus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKkauus, HaOIOJCHHE, H3MEpEHHE, IKCIIEPHUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usuka: Marepusi, aroM, 53JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHUECKUN
YpOBEHb, BEIIECTBO, TeJIO, 00BEM, arperaTHOE COCTOSIHUE BellecTBa, (PU3NYECKHE BEIMYUHBI,
€MHMILIBI U3MEPEHHUS], CKOPOCTh, SHEPTHUs, Macca.

Buonorus: kierka, opraHusM, 3KocucTeMa, ouocdepa, MeTaboIU3M, HACIIEICTBEHHOCTD,
aBTOTPOGHBIA M TeTepoTpO(HBI THUIl NUTaHHs, OpokeHue, (GOTOCHMHTE3, AbIXaHHE, OCNKH,
YTIJIEBOMBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hble HCKOMaeMble, TOTLTUBO.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMU4eckuil aneMeHT. M3otomnbl. CTpoeHue 3MeKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUECKHE YPOBHH U TIOAYyPOBHH. ATOMHBIE
opoutanu. Kinaccudukaiys XUMHUECKUX SJIEMEHTOB (s-, P-, d-, f-amementsl). Pacmpenesnenue
AJIEKTPOHOB TIO ATOMHBIM OpOUTANSIM. OJEKTPOHHBIE KOH(UTypalMu aTOMOB 3JIEMEHTOB
MEepPBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJIEKTPOHHBIC
KOH(UTYpaIlM1 HOHOB. DIEKTPOOTPUIIATEILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuomnueckas cucremMa XumMuyeckux d3emMeHToB J[.U.
MenneneeBa. CBsi3b TEpHOIWYECKOTO 3akoHa U [leprogMYecKOr CHUCTEMBI XHUMHYECKUX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TMPOCTBIX M CIIOXHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Mennaeneesa.

XuMmuueckasi CBsI3b. BUIbl XMMHUYECKOW CBS3U: KOBAJICHTHAs, MOHHAs, METAJJIMYECKas.
Mexanu3mbl 00pa30BaHUs KOBaJIGHTHOW CBSI3M: OOMEHHBIN U JOHOPHO-aKIENTOPHBINA. DHEPrus U
JIMHA CBsI3U. 10N pHOCTH, HANPABICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOHN CBsA3U. KpaTHbie
cBs31. BogopoaHas cBsi3e. MeXMOIEKYIIpHbIE B3AUMOACHCTBHUS.

BasieHTHOCTP W BaJieHTHbIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX TEOMETPHUYECKUM CTPOCHHEM (Ha TpUMEPE COCIUHEHHH JJIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAu€HHWE KOMIUIEKCHBIX coefauHeHuid. [lonatue o
KOOPJAWHALIMOHHON XUMUHU.



BemectBa MOJEKYISPHOTO M HEMOJEKYISIPHOTO CTPOEHUs. THUIBl KPUCTAIIMYECKHUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunnbie pacTtBopsl. [IpencraBienne o KOMIOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIICHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJIsSIpHAas ~ KOHUEHTpauus. HacelllleHHble ¥ HEHaChILEHHBIE  PaCTBOPBHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHUX BEHICCTB. |pUBUANBHBIC HA3BAHUS
OT/ZIEJIbHBIX NPEJCTABUTEIECH HEOPraHUYECKUX BEUIECTB.

Knaccudukanust XuMuuecKuxX peakiiii B HEOPraHWYeCKONW U OpraHnYeCcKOrd XUMHUHU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU MPU XUMUUYECKHUX
peakuusax. Temosbie 3)(HEeKTb XUMHUECKUX peakuuil. TepMOXUMHUECKUE YPAaBHEHHS.

CKopoCTbh XUMHUYECKOM peaKIinu, €€ 3aBUCUMOCTh OT pa3iIMyuHbIX (akTopoB. ['oMoreHHbIE
U reTeporeHHble peakuuu. Katannus u kataau3aropsl.

OO0paTtuMbie 1 HEOOpaTUMBIE PeaKIK. XUMUYecKoe paBHOoBecue. KoHCcTaHTa XMMHYECKOTro
paBHOBecus. DakTOphl, BIMSIONIME HA TOJOXXCHHE XWMHUYECKOTO PAaBHOBECUS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELIECTB, yuyacTByomuX B peakuuu. [Ipunuun Jle Hlatense.

OnektponuTnueckas auccouuanus. CuiabHble U ciabble  2eKTposuThl. CTeneHb
nuccormanuu. Cpega BOIHBIX PAacCTBOPOB: KMCJIOTHAs, HEUTpasibHas, IienoudHas. BomopoaHslii
noka3zarensb (pH) pactBopa. ['unponus coneil. Peakiiun noHHoro oomexa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIECHUs. BaxHellnne OKUCIUTENN U
BOCCTaHOBUTENIHU. MeTOJ| 37IeKTpOHHOT0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PaCILIaBOB BEILECTB.

DKCIEpUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB U WX IMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUU KaTalU3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHNE pEaKuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TOMOIIbIO
WHJIUKATOPOB, U3YYCHHUE BIIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIUu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemertaiioB B llepuomuueckoil cucreMe XUMHYECKUX dieMmeHToB JI.I.
MeHnneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AnoTponusi HEeMETauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyuyenue, gusudeckiue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapubl. TOMIIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupoje, CrocoObl MONy4eHUs, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOIOPObl. BakHelMe KHUCIOPOACOAEPKAIINE COCIUHEHUS TaJOreHOB.
JlabopatopHble U MPOMBIIITIEHHBIE CITIOCOOBI TOTy4YeHHS raioreHoB. [IpiMeHeHne rajJoreHoB 1 ux
COEIMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHHUS KHCIOPOJA.
DuU3NYECKUEe 1 XUMUYECKHE CBOMCTBA U MPUMEHEHUE KUCI0pOaa U 030Ha. OKCHJIBI U IEPOKCHU/IBI.

Cepa. HaxoxneHue B NpUpOaE, CIOCOOBI TMONYYEHHUs, (PU3UUECKHE U XUMHYECKHE
cBoiictBa. CepoBonopon, cyiabduasl. Oxeun cepbi(IV), okcun cepsi(VI). CepHucras u cepHas
KUCJIOTHI M uXx comr. OCoOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL. I[IpuMmeHeHue cepsl u €&
COCTUHEHUN.

A3zor. Haxoxknenue B Tpupojie, CHOCOOBI MONy4deHHs, (PHU3UYECKHEe U XUMHUYECKUE
cBOMcTBa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.



OcoOCHHOCTH CBOWCTB a30THOW KHUCIOTHIL. [IpuMeHeHue a30Ta M ero coeaMHEHW. A30THBIC
yIoOpeHusl.

®ochop. Haxoxknaenwe B mpupojie, CrocoObl MOMydeHUs, (PU3NYECKUE U XHUMHUYECKUE
cBorictBa. Pochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequaenui. GocdopHbie y1oOpeHus.

Yrinepon, HaxoxkIeHHE B Tpupoje. AIoTpornHbie Moaudukanuu. Duzmdeckue u
XUMUYECKHE CBOMCTBA ITPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Okcun yriepona(ll), okcun
yraepona(IV), yronpHas kucinora u €€ coyid. AKTUBUPOBAHHBIN yrob, aacopOoius. DyiiepeHsl,
rpaden, yrnepoaHsie HaHOTpYyOkH. [IprMeHeHre NpoCThIX BEIIECTB, 00Pa30BaHHBIX YTIEPOIAOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxnenue B mpupoje, cnocoObl MOTy4eHus, (HU3NYeCKHe M XUMHUYECKUe
cBorictBa. Okcua kpemuusA(IV), kpemHMEBass KUCIIOTa, CHUIMKATHI. [I[puMEeHEeHHE KPEMHUS U €Tro
coenuHeHuil. CTEKI10, €ro Mojay4yeHue, BUbl CTEKIA.

[Tonoxxenne metaios B Ilepuonnueckoil cucreMe XMMHUECKUX 3J1€MEHTOB. OcoOeHHOCTH
CTPOCHUS DJIEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[TpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIOB.

DNEKTPOXUMHUYECKHUH psii HanpspKeHU MeTasuioB. OO01iue crnocoObl MOTyYeHUs! METaJLIOB:
TUAPOMETAJUTYPrisi, MMPOMETAIULYPrus, dJeKTpoMeTatyprus. [loHsaTue o KOppo3un MeTaljIoB.
Crioco0pbI 321U TH OT KOPPO3UH.

OO6mas xapakrepuctuka metamuioB [A-rpynmnsl [lepuoanueckoil cUCTeMbl XUMUYECKHX
sneMeHToB. HaTpuii u xanwmii: moiydenue, pu3ndyeckue U XMMHUECKUE CBOWCTBA, MIPUMEHEHUE
MPOCTHIX BEHICCTB U UX COCAMHEHUH.

O6mas xapaxktepuctuka MetaiioB IIA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
3JIEeMEHTOB. MarHuii u Kanbluii: mofydyeHue, pusndeckre 1 XMMHYECKHUe CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX coelnHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AIOMUHUE: TIONTydeHue, (GU3NYECKUe U XUMHYECKHE CBOWCTBA, NIPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coeArHeHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO0mass xapakTepucTuka MeTauioB mNoOouHbix moarpymnmn (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX DJIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMma U ero coeuHeHur. OKCUIBI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AMXpPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[Tonyyenue u npuMeHeHHE Xpoma.

Pu3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro coequHeHuil. Baxuelmme
coenuHenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA KeJle3a U ero coeAnHeHui. OKCUabl, THAPOKCUIBI U
conu xkene3a(ll) n xeneza(Ill). [lonydyenne u npuMeHeHHE KeJie3a U €ro CIUIaBOB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MeIIU U €€ coenruHeHui. [lonyuenne n npumeHenrne
MeIU U €€ COCIUHEHUM.

[{uuk: mony4yeHue, GU3NIECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHBIE CBOWCTBA OKCHUIA
Y THAPOKCHU/IA ITMHKA, THAPOKCOKOMIUICKCHI IMHKA. [I[puMeHeHe IMHKA U €T0 COeAMHEHUH.

DKCrepuMEeHTaIbHBIE METO/IbI M3yUEHHS BEIIECTB M UX MpPEBpallleHUui: H3yuyeHue 00pasiioB
HEMETAIJIOB, TOpeHue cephl, docdopa, xKeneza, MarHusg B KUCIOPOJE, M3YYCHHE KOJIEKIIUU
«MeTtaibl ¥ CIUIaBbl», B3aUMOJACHCTBUE LIEIOYHBIX U IIETOYHO3EMENIbHBIX METAIOB C BOJOM
(BO3MOYHO HCITOJIb30BaHKE BUEOMATEPUAIIOB), B3aUMO/ICIICTBHE IMHKA U XKeJle3a C PACTBOPAMHU



KHCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMU HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOA U
KaTHOHBI METAJIJIOB, B3aUMOJIEHCTBUE THIPOKCHUIOB ATFOMUHUS U IIUHKA C PACTBOPAMU KHUCIIOT U
1IeJI0ueH, pelIEHUE IKCIIEPUMEHTAIbHBIX 3a/a4 110 TemaMm «[ asorensi», «Cepa u €€ coeqMHEHUS,
«A30T U Qochop U UX COeqUHEHUsA», «MeTamibl TIaBHbIX HOATrPYH», «MeTauibl M0OOYHBIX
HNOATPYIIII».

XuMHUS U )KU3Hb.

Posib xumum B oOecrieueHNH yCTOWYMBOTO Pa3BUTHUS denoBedecTBa. [IoHATHE O HAyUHBIX
METOJaxX IMO3HAaHUA U METONOJIOTMH Hay4yHOr 0 HccaenoBanus. Haydnsle IpUHINIIBI OpraHu3anuu
XMMHUYECKOI0 MPOU3BOACTBA. IIpoMblisieHHbIE CIOCOOB! MMOJIyYeHHs] BaXKHEHIINX BEIECTB (Ha
npruMepe MPOM3BOJACTBA aMMHAaKa, CEPHOM KHCIIOTHI, MeTaHo’da). [IpomblluieHHbIE CIIOCOOBI
[IOJIyUEHUSI META/VIOB M CIUIABOB. XHMHUYECKOE 3arps3HEHHE OKpYKAIOIIEH Cpeabl U €ro
nocieacTBus. Posib Xxumun B o0ecrieueHMH SHEpreTHIecKoi 6e30MacHOCTH.

XuMus U 3700pOBbe 4YesloBeka. JlekapcTBeHHble cpencTBa. lIpaBuia ucnosnab3oBaHUS
JIEKapCTBEHHBIX IpenapaToB. Poib XuMUM B pa3BUTUU MEIULIVHBI.

X¥MHS UM OCHOBHBIE KOMIIOHEHTHI, IUILEBbIE 100aBKU. Poiab XxuMuu B obecnieueHnn
HUILEBOH O€30MaCHOCTH.

Kocmernueckne u mapgromepHsle cpenctBa. beitoBas xumus. [IpaBuna 6Ge3omacHoro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOW XMMHUU B IOBCEHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMmus B celbCKOM X03siiicTBe. OpraHndeckrue 1 MUHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEPHUAIIbL, KPACKH, CTEKIIO, KepaMHKa. Marepuaiibl AJis
anekTpoHukU. HaHnoTexHomoruu.

Pacuérnble 3anaum.

Pacuétbl: Macchl BeliecTBa Wik 00bEMa Ia30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wwin 00bEMY OJHOIO M3 YYacTBYIOIIMX B PEaKIUM BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIU OJHO U3 BEIIECTB HMMEET MPUMECH, MaccChl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa pEakluu, €Cly OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
OIPENENEHHON MAacCOBOM J0JIEH PACTBOPEHHOIO BELIECTBA, MACCOBOM [OIU M MOJISPHOU
KOHIIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA MPOAYKTA PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MexnpeaMETHBIX CBA3eH NpU M3y4eHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSTUN, IPUHATHIX B OTJENbHBIX [IPEIMETaX €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4yHBIH (akT, TMIOTE3a, TEOpus,
3aKOH, aHaju3, CHUHTe3, KilacCupUKAIMs, TEepUOAUYHOCTb, HAOIIOJEHHUE, H3MEpeHHe,
DKCIEPUMEHT, MOJIENb, MOJIEITUPOBAHUE.

®uznka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKH YPOBEHb, BEIECTBO, TEJO0, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICAIbHBIN ra3, (GU3NYecKue BEIMUHHbI, €AUHULBI H3MEPEHHUS,
CKOpPOCTB, JHEPIHUs, Macca.

buonorust: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MUKPO3JIEMEHTbI, O€JKH, >KUPBL, YIJIEBOJbl, HYKIEHMHOBbIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTroBOpOT BEUIECTB U ITOTOK SHEPIUU B IKOCHCTEMAX.

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.



TexHoorusa: XuMHYECKas IMPOMBINIJIEHHOCTb, MCTAJLUIYPIUs, CTPOHUTCIbHBIC MaTCpUabl,
CEIbCKOXO03SIICTBEHHOE MNpOU3BOACTBO, MNUIICBAA IMPOMBINIJICHHOCTD, (bapMaueBTqucxaﬁ
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMCTHYCCKUX npemnaparos, IMPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCpUaIOB, JICKTPOHHAA IIPOMBIIIIIICHHOCTh, HAHOTEXHOJIOI'UH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMHHOCTHBIE PE3YJIbTATDI

B coorBeTrcTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yIbTaTOB OCBOEHHUS MpeIMeTa « X UMHs» Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHus BbIIEIECHBI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHME OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTH; TOTOBHOCTb K CaMOPA3BUTHIO, CaMOCTOSITEJIBHOCTM M CaMOOIIPEIEIICHUIO;
HaJIMYMe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOJICTBOBAThCSl IPUHATBIMU B OOLIECTBE IpPaBUJIAMU U HOpPMaMH IOBEACHUS; HAIUYME
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIBTYphl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTDH KU3HEHHBIE
IIJIaHBI.

JIMYHOCTHBIE Pe3ybTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPaxaroT cPOpMUPOBAHHOCTH
OIbITA MO3HABATEJIbHON U MPAKTHUECKON JEATENIbHOCTH 00yUaroIIMUXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE PE3yNbTAThl OCBOCHUS MpenMeTa «XHUMHUS» OTPaxarT C(HOPMHUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIEHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YaCTU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HaHHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U IIPABOIIOPSIIKY;

IIPEJICTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TFOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITEIbHOCTU IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnn yueOHbIX U MMO3HABATEIbHBIX 3371a4, BHITIOJTHEHUH XUMHUECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUs K HCTOPUYECKOMY M HAay4HOMY HACJIEAMI OTEYECTBEHHOM
XUMUH;

yYBa)KE€HHUsI K IpoOliecCy TBOpYECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO MPUIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HIJUTENbHbIX HAOIIOJACHUMH,
KPONOTJIMBBIX KCIIEPUMEHTAIBHBIX IIOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M IIO3HABATCIIbHBIX MOTHBOB B IIOJYYEHHH U IIOCIEAYIOLIEM aHAIIU3€e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPaBCTBEHHOI'O0 CO3HAHMS, THYECKOTO MOBE/ICHMS;

CIOCOOHOCTH OIICHWBATh CUTYAIUH, CBA3aHHBIE C XMMUYECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHMBATH CBOE IIOBEJEHUE W IIOCTYIIKM CBOMX TOBAapUUIEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS MOCIEICTBUAN MTOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOM JESATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYATBHON TPACKTOPUH 00pa3oBaHus, OyayIIei
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEHN K XMMHUHU, HHTEPECOB U IMOTPeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00Pa3HOI0 OTHOIICHMS K MPUPOJIE KaK MCTOUYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BaAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPHUATHBIE YKOJIOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIIBHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKd U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €QUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
petieHun mpo0IeM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B pEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaJIM3a W OOBSICHEHMS SIBICHUH OKPYXAIOUIETO0 MHUpPAa W MPOMCXOAANIMX B HEM HM3MEHEHHH,
yYMEHHS JieTIaTh 00OCHOBAHHBIC 3aKTFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIIUXCS TAaHHBIX
C LIEJIBIO TIOJTYYCHHUSI JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIS peLIeHUs] Ipo0sieM
B pPeasIbHBIX )KU3HCHHBIX CUTYaINsAX;

UHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPA30BAaHUIO, K
aKTMBHOMY IMOJYYEHUIO HOBBIX 3HAHMH 10 XMMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3JIMYHbIX cepax mpodecCHOHANTBHOMN AeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHele pe3yiabTaThl OCBOEHHUs INPOTpaMMbl [0 XMMUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble ISl (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOMIMXCS MEXKIUCHUIUTMHAPHBIC
(MeXMnpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaX (MaTepm[, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajbHble  y4yeOHble  JelcTBUs  (TMO3HaBaTeJdbHbIE,  KOMMYHUKATHUBHEIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOy4aroOIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIE ACHCTBHS B IO3HABATEIHHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a3oBble JIOrMYeCKHUe AeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HAaHUH HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHI M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHITUS ISl OObSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIIECCTB U XUMHNYCCKUX peaxunﬁ;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JJOTHUECKHE PACCYXKACHHUsI (HHIYKTUBHBIC, IETYKTUBHBIE, TIO AaHATIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BHIBOIBI U
3aKITIOYCHUS;

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKHE (3HaKOBLIe)
MO/JIEJIH, IPE00Pa30BhIBATH MOJICTbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
xumMu4deckass (opMyna, ypaBHEHHE XHUMHUYECKOH pEeakiuu — TpU pEHIeHUd Y4eOHBIX



MIO3HABATEJIBHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEIIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJI€Th OCHOBAMH METOJI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEaKIIHIA;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M IMPOBEJIEHHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
POTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0OB IT03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMAaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUAOB U (HOPM NPEICTABICHUS, KDHTUYECKH OLIEHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUS MH(POPMALNOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (GOpPMY IpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MeEXIpeaIMeTHble ((pU3MYecKue M MaTeMaTH4YecKHe) 3HaKd U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATIAAHOCTU.

KoMMyHUKaTHBHBbIe YHHBepcaibHble Y4eOHbIe el cTBHA:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CY>Ka€MOI TEMBI B XOJI€ IUAJIOTa U/WIIA TUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU HpeI[J'IO)KeHI/Ifl OTHOCUTCJIBbHO BBIITIOJIHCHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMENW PE3yJbTAaTOB IMO3HABATEIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIpU  BBIIIOJHEHUH XHUMHUYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIHPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
WCCIICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKICHUS U OOMEHAa MHCHHUSIMH.



PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

CaMOCTOATENIFHO IIJIAHUPOBATh U OCYIIECTBIATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelIeHHs C YY4ETOM MOJyueHHs] HOBBIX 3HAHUHN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYLIECTBIISATh CAMOKOHTPOJIb J€ATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATDBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOTPAaMMBI IO XMMUU Ha yriyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUis y4eOHOro mpenMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CIHOCOOBI JIEHCTBUM IO OCBOEHUIO, MHTEPIpPETAlUH U
peoOpa3oBaHUI0 3HAHUM, BUJBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme 1o XxuMuu npeIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI 110 TOaM
U3Yy4YECHUSI.

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUuMUs» OTpa)karoT:

c(OpMUPOBAHHOCTH MPE/ICTABICHUI: O MECTE U 3HAUEHUU OPTaHUYECKON XMMHUU B CUCTEME
€CTECTBEHHBIX HAYK U €€ poJid B 00€CTIE€YeHUN YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA B PELLICHUU
po0JeM 3KO0JIOTMYEeCKOM, 3HEPreTUYecKol M NUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMM HOBBIX MaTe€pHajoOB, HOBBIX HCTOYHMKOB SHEPruH, B 00ECHEUCHUM PallMOHAIBLHOIO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YEIIOBEKa, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 310POBBIO U IPHUPOIHON CPEAE;

BJIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHWM, KOTOpas BKIKYAET: OCHOBOIIOJIATAIOIINE
HOHSTHUS — XHMUYIECKHIA 3JIEMEHT, aTOM, PO H 3JIEKTPOHHAsE 000JI09Ka aToMa, s-, P-, d-aTOMHbIE
opOuTaNu, OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI aTOMa, TMOpUAM3alMsl aTOMHBIX OpOuTalIeH,
HOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPHUIATENbHOCTb, CTENEHb OKHUCIEHUS, XMMHYEecKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeJeT, PYHKIMOHAIbHAS TPYIINa,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTHIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (Fr€OMETpHYECcKasi, ONTHYECKAsl), N30MEPbI, FTOMOJIOIMUECKUN
psiA, TOMOJIOTH, YIJIEBOJAOPOJBI, KHUCIOPOA- U a30TCOJAEpKAIIUE OPraHUYECKHUE COEIMHEHUS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH J[. . MenzaeneeBa, Teopus CTpPOCHHUsI OpPraHMYecKHUX BemiecTB A. M.
BbyTnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MIPEBPALLEHHs SHEPTUU TTPU
XUMHYECKHX pPEeaKlUsxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUECKHE
3HAHMS, JIeXKAIUe B OCHOBE IOHMMAHUS NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHMIA;
IIPEJICTABICHUS] O MEXAaHU3MaxX XMMHUYECKUX DPEAKIUM, TEPMOJMHAMUYECKMX U KUHETHYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKaHMsI, O B3aHMHOM BIUSHUM aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIax
(MHIyKTUBHBIA 1 Me30MepHbIN 3 dexTsl, opuenTantsl I u Il poga); gpakronornyeckue cBeneHus
O CBOWCTBax, COCTaBe, MOJyYEHUH U O€30I1aCHOM HCIIOJIb30BAaHMHM BAKHEUIIMX OPraHUYECKHX
BEIIECTB B OBITY M MNPAKTUYECKON JEATEIIbHOCTH YEeNIOBEKa, OOIIMX HAy4YHBIX HPUHIUMIAX
XUMHYECKOI0 IPOU3BOJICTBA (Ha MpUMEPE MPOU3BOICTBA METaHOJIa, IepepadOTKH HEPTH);



C(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MOHATHH, yCTaHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OPMHUPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYH0 CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKLIMM U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPECTBOM COCTABJIECHNUS AJIEKTPOHHOIO OanaHca 3TUX peaKIHid,
peakuuii HOHHOro 0OMEeHa MYyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ] OpPraHMYECKHUX BEIIECTB Ul WJUIIOCTpAlUU  HX
XUMHYECKOT'O ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAJIEC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 10 UX COCTaBY M CTPOEHUIO K OIPENeNEHHOMY KJIacCy/TpyIIe COeIUHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) n npuBoauTh TpUBHAIBHBIE Ha3BaHUS
JUISL OT/I€TbHBIX MPEACTABUTENIECH OPraHNYEeCKUX BEIIECTB (ITUIIEH, alleTUIIEH, TOIYOJI, TIIMLEPHH,
STHJIEHIJIMKOJIb, (heHO, (popManbaernu, aueTaabAerul, aleToH, MypaBbUHas KUCIIOTA, YKCYCHasI
KHCJIOTA, CTEAPUHOBAs, OJICMHOBAas, NAJIBMHUTHHOBAs KUCJIOTHI, IVIMLWH, aJlaHWH, MaJbTo3a,
($pyKTO3a, aHWIINH, IUBUHUJII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAA CBS3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHUS INPUMEHATh IOJOXKEHHUS TEOPUM CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepu3oBaTb COCTaB, CTPOEHHUE, (HU3UUECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENIEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AQJIKa/JIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AJbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJMCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHS MOATBEPXKAAaThb HAa KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHUMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTEepU30BaTb MCTOYHUKH YIJIEBOJOPOIAHOIO CBHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB EPepadOTKH;

c(OPMHPOBAHHOCTh BJAJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAy4HbIX MeToJax
MO3HAHUSI — HAONIOIEHUH, W3MEPEHUH, MOJIEIUPOBAHUM, OKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHOMN
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00O0O0IeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUsI CBOIMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
NpPEJCTAaBICHUAMHU JIPYTUX €CTeCTBEHHO-HAY4HbIX IpEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAHHUS CYIIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUSA IO



OpraHUYECKON XUMHUU IJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHUU: MPOBOAUTH PACUYETHI IO XUMUYECKUM (opmynam u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POPMYIIBI BEIIECTBA IO W3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM U IMPOU3BOJICTBEHHOW JAESTEIbHOCTH
YeJIOBEeKa, CBSI3aHHOW C MepepabOTKOM BEIIeCTB, HCIOJIb30BaTh IMOJYYEHHBIE 3HAHUS A
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MOJIy4eHUE U U3yUYeHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE PEaKIuu
YIIIEBOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILIECTB, PEIICHNE
HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHOro obparieHus C BellecTBaMH U JabOpaTOpHBIM 000pyAOBaHHEM, (POPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBWiia IKOJIOTUYECKU IIeIECO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOU
JEATEIbHOCTH B LIEJSAX COXPaHEHUsI CBOETO 3J0pPOBbs, OKPYKAIOIIEH MNPUPOIHON Cpelbl U
JIOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIEIIEHHBIX
OpraHWYECKUX BEILECTB, TOHUMAs cMbIci nokazarens 1K

AHAIM3UPOBATh  1EI€COO0Pa3HOCTh  NPUMEHEHHS  OPraHMYeCKHUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
UHGOpPMALlUK B Pa3IMUYHBIX HUCTOYHUKAX (HayyHas M yuyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi MHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKU aHAIU3UPOBATh XMMUYECKYIO
uH(popMalLnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1a4uen.

11 KUIIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOEHUS Kypcea «O011as 1 HeopraHuyeckast XMMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJICTABICHNUN: O MaTepHaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUU XMMUHU B CUCTEME €CTECTBEHHBIX HAyK
U e€ poiau B 00ECleYeHUM YCTOWYMBOIO PA3BUTHUS, B PEIIEHUH MPOOJIEeM 3KOJOTHYECKOMH,
HHEPreTUYeCKOM M NHIEeBOW O€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWU  PallMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpEIe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINeE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIC OpOWMTAIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aTOMa, THOPHIH3AIUs
aTOMHBIX oOpOuWTasell, HMOH, MOJEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBaJIeHTHAas, HOHHAs, METaJUINYecKas, BOJOpOJHAs),
KpUCTAJIJIMYECKasl peléTKa, XUMHUYECKas peakiusi, pacTBOp, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI,



JJIEKTPOJINTHYECKAS] ~ JUCCOIMALMs, CTENEeHb JUCCOLMAlMU, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM YPPEKT XMMUUECKON peaKiii, CKOPOCTh XMMUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE;, TEOPHUHM M 3aKOHBI (TEOpUsl BIEKTPOJUTUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IPEBpALICHUS HEPIrUy IPU XUMHUYECKHX PEAKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMUU,
MHPOBO33PECHUECKNE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHHUS NMPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHX SIBJICHUI; COBPEMEHHBIE IIPE/ICTABIICHHS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAaJAMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXAHM3Max XUMHUYECKHUX
peakuuii, TEPMOJAMHAMHUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTAX MX NPOTEKAHUSA, O
XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHCTeMaX; (aKTOJIOTUYECKUE CBEACHHS O
CBOICTBax, COCTaBe, MOJYUCHUU M OE30MacHOM MCIIOJNIb30BAHUM BaKHEHIINX HEOPTraHHMUYECKUX
BEUIECTB B OBITY M MNPAKTUYECKOW MAESATENbHOCTH YEeIOBEKa, OOLIMX HAYYHBIX MPUHIUIAX
XAMHYECKOTI0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU MMOHATUM, YCTAaHABINBATD
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIH30BAaTh XUMHYECKYI0 CHUMBOJIMKY [IJIi COCTaBIICHUS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX PEaKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHanibHbIe HA3BaHUSI OTAEIHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIENSATh BAIEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKIX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKAas,
BOJIOPOJIHAS ), TUII KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKON pEemETKH, OOMEHHBI U JOHOPHO-aKLETITOPHBIHA
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHE PEaKIMU MO PA3NUYHBIM MPU3HAKAM (YUCIY U COCTaBY pEarupyromux
BEIIECTB, TEIJIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTeMeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KarTajlu3aTopa W JPYrue); CaMOCTOATENIbHO BBIOMPATh OCHOBAHUS W
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIHii;

c(OpMHUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKT€pPU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonosB Ilepuonnueckon cucremsr JI.1.
MeHnneneeBa, UCIIONb3Ysl MOHATUS «IHEPIETUYECKUE YPOBHU», «IHEPrE€TUUYECKUE ITOLYPOBHUY,
«s-, p-, d-aToMHBIE OPOUTATINY, KOCHOBHOE U BO30YXIEHHOE SHEPTETHUECKUE COCTOSIHUS aTOMa,
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX DJIEMEHTOB M UX COSAMHEHUH IO
nepuonaM u rpynnam Ilepuonnueckon cucremsl 1. 1. MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH
ATOMOB DJIEMEHTOB Ha OCHOBE CTPOEHUS MX AJICKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XHMUIECKHE CBOWCTBA
BEIIIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE TE€HETUYECKOM CBSI3HM MEXIY
HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUH COOTBETCTBYIOIIUX XHUMHUYECKUX
peaxkLuii;



c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABJICHHS IJIEKTPOHHOTO OanaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOJIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuMii ¢ yd4€TOM HX DHEPreTHMYECKUX XapaKTepUCTUK, XapaKTep HM3MEHEHHs CKOPOCTU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIECHUs
XUMHYECKOI'0 PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunuun Jle lllarensbe);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMUYECKHE PEaKLUH, JeKaAIIUe B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUS CEPHOM KHCJIOTHl, aMMHaKa, OOIIMe Hay4yHbIE MPUHLHUIIBI
XUMHYECKHX MPOU3BOJICTB; I€I€COO00Pa3HOCTh MNPUMEHEHUS HEOPraHWYeCKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
IPUPO/IbI — HAOIIOIEHNE, U3MEPEHNUE, MOICIIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIA U MBICIIEHHBIH),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHUsA [PUMEHITb O3TH 3HAaHUA [pU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOIINX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEJI0BEKA U B IIOBCEITHEBHON KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TTOHATUSIMH U
MPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MIOHUMaHUS MaT€pUaIbHOrO €IMHCTBA MUDPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MIOHATUN «MaccoBast
JI0J151 BEILIECTBA B paCTBOPE» U «MOJISIpHAsi KOHLIEHTPALIKs»; MAacChl BELIECTBA UM 00bEMA rasa no
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM OO0bEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU
BEIIECTB; TEIUIOBOTO d((pekTa peakuu; 3HaUeHUsI BOJOPOJIHOTO MOKA3aTelNsi pACTBOPOB KUCIOT U
mieyiouel ¢ M3BECTHOW CTENEHbI0 AMCCOIUAINHM; Macchl (00bEMa, KOIMYECTBAa BEIIECTBA)
MIPOJYKTa PEaKLMM, €CIM OJHO U3 MCXOAHBIX BELIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MacCOBOM J10J1€i1 paCTBOPEHHOTO BEIIECTBA MIIH JIaHO B M30BITKE (MMEET MPUMECH ); TOJIU BBIX0/1a
IPOJYKTa peakuu; O0bEMHBIX OTHOILIEHHH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENBHO TUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
HKCHEPUMEHT (IIPOBEICHUE PeaKLUii HOHHOTO OOMEHa, MOATBEPXK/IEHNE KaueCTBEHHOIO COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEICHUE CPEIbl PACTBOPOB BEUIECTB C ITOMOIIBI UHIAUKATOPOB,
U3Y4YEHHUE BIUSHUS pPa3IMYHbIX (AKTOPOB HAa CKOPOCTh XHMHUYECKOM pEaKIMH, pelIeHne
AKCMIEPUMEHTAIBHBIX 3a/1a4 1o TemaMm «Metamne» U «HemeTannsl») ¢ coOnoaeHreM TpaBUil
6e3omacHoro oOpallleHHs ¢ BeleCTBaMU U J1TaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIHPOBATH
Lelb HCCIENOBaHUS, MPEACTaBIATh B PA3IUYHOM (Qopme pe3yabTaThl SKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUHN: COOTIOAATh MpaBUia MOJIb30BAHHUS XUMUYECKOW MOCYION U
1ab0paTOpHBIM 000PYAOBaHHEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU TIO
BBITMIOJTHEHUIO JIA0OPATOPHBIX XMMHUECKUX OIBITOB, SKOJIOTMUECKH 11€JIECO00pPa3HOT0 OBEICHNUS
B OBITY M TPYAOBOW MIEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBbs, OKpYXKAroIei
INPUPOJHOM Cpelabl M JOCTHXKEHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HAaBAaThb OIACHOCTH
TOKCHUYECKOTO JEHUCTBUS Ha YKUBBIE OpPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKUX BEILECTB,
noHumasi cMbica nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-Hay4dHasl JUTepaTypa, CpelacTBa



MaccoBoil umH(popmanuu, MHTEepHET M Apyrue), KPUTHUECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCIHOJIb30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3a1a4ei.
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INOYPOYHOE IVTIAHUPOBAHMUE 10 KJIACC

n/m

Paznen 1. Teopernueckue OCHOBbI OPraHu4ecKoil XuMum (8 4acos)

Tema ypoxka

KonuuectBo yacos

Bce
ro

Kon
TpO
JIbH
ble
pad
OTBI

IIpa
KTH
qec
KHe
pab
OTBI

[ara uzyuenus

DIIeKTpOHHBIC TH(DPOBBIC

o Io o0Opa3oBatebHbBIE PECYPCHI
IJ1aHy daxty
10a 10a

IIpumeuanue

[IpeameT u 3HaYCHUE OPraHUICCKON XUMHH,
MPEACTABICHUE O MHOTOOOpa3uu OpraHuIEeCKUX
COETUHEHUN

DNEeKTPOHHOE CTPOEHUE aToMa yriiepoa (OCHOBHOE U
BO30YXIEHHOE COCTOSIHYSI). BalleHTHBIE BO3MOXKHOCTH
aToma yriepoja

XuMH4eckast CBsI3b B OpPTraHU4YCCKUX COCINHCHUAX.
Mexanu3mbl 00pa3oBaHus KOBAJIEHTHOW CBS3H,
CHOCOOBI pa3phiBa CBs3el

Teopust cTpoeHUs1 OpraHUYECKUX CoeTUHEeHn A. M.
byrneposa

Buabl uzoMepun: cTpykTypHasi, IpOCTpaHCTBEHHAS.
DOnekTpoHHBIE 3P PEKTH B MOJIEKYJIaX OPraHUIECKUX
COEMHEHHI

[IpencraBnenue o kiaccu(pUKaLUU U CUCTEMAaTHYECKast
Homenknarypa (IUPAC) oprannueckux BeniecTs

Kiaccudukanms peakiuii B opraHu4ecKOi XUMHUH

CI/ICTeMaTI/IBaI_[I/I}I u O606IJ.I€HI/IC 3HAHUH 10 TeMe

AJKaHBI: TOMOJIOTHYECKHH psifl, 00mas ¢hopmyia,
HOMEHKJIATypa U U30MepHs, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT

10

duznueckre 1 XUMUYECKHE CBOMCTBA aJJKAHOB




Haxoxxnenue ankanoB B mpupoje. CriocoObI MomydeHus

11
Y IPUMEHEHUE AJIKAaHOB
[Mukmoankanel: o0mmast popmyrna, HOMEHKIATYpa U

12 U30MepHsi, 0OCOOEHHOCTU CTPOEHUS U XMMUYECKUX
CBOWCTB, CITIOCOOBI MTOJTyYEHHs U IPUMEHEHHE
Pemienune pacu€THbIX 3aJja4 Ha ONpeieieHne

13 MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO BEUIECTBA IO
MacCOBBIM J0JISIM @TOMOB 3JIEMEHTOB, BXOSIIUX B €r0
coctaB. Cucremaruzanus 1 00001eHrEe 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTHYECKHH psizt, 00mas popmyiia,

14 HOMEHKJIaTypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue MosieKya. CTpyKTypHas U LIUC-TPaHC-
U30MepHsl AJIKEHOB

15 ®dusnueckue U XMMUYECKHE CBOMCTBA aJIKEHOB.
[IpaBuno MapkoBHUKOBA

16 Crioco0bl TIOJTyYEHUS U IPUMEHEHHE ATKEHOB

17 ITpakTruyeckas padora Ne 1 o teme "[lonmydenue
STUJICHA ¥ U3YYEHUE €r0 CBOUCTB"

18 Pemenue pacu€THbIX 3a7a4 Ha OIpe/ieTICHUE
MOJIEKYJISIPHOM (hOPMYJIbI OPraHUYECKOTO BELIECTBA
AJKasueHbl: CONPSKEHHBIE, N30JIMPOBAHHbIE,

19 KyMyJupoBaHHble. OcOOEHHOCTH 3J€KTPOHHOTO
CTPOECHHUS

20 XHUMHYECKHE CBOMCTBA CONPSKEHHBIX JUEHOB

21 Crioco0rl MmosTyueHus: ¥ MPUMEHEHHUE allKaueHOB
AJIKUHBI: TOMOJIOTHYECKHH psil, oO1as Gpopmyina,

22 HOMEHKJIATypa, JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI, PU3NUECKHUE CBOHCTBA

23 XUMHYECKHE CBOMCTBA aJIKHHOB

24 KauecTBeHHBIE peakliy HA TPOMHYIO CBSI3b

25 CriocoObI osTy4eHHs 1 TPUMEHEHHUE aJIKHHOB

26 Pemenue 3agad: pacu€rsl 0 ypaBHEHUIO XUMHYECKON

peakuuu




27 CucreMarnzanus ¥ 0000LIEHNE 3HAHUI IO TEME 1

ApeHBI: TOMOJIOTHYECKUH psil, oO1mast popmya,

8 HOMEHKJIATypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI O€H30J1a U TONyoJIa, uX (pu3udeckue
CBOMCTBA

29 XMMHYeCKue CBOWCTBA apEHOB: PEaKIMX 3aMEeIICHUS 1

30 XHUMHYECKHE CBOMCTBA aPEHOB: PEAKIUU 1
IPUCOEIMHEHNS], OKHCICHUE TOMOJIOTOB OeH30I1a

31 Oco06eHHOCTH XUMUYECKUX CBOMCTB CTHPOJIA 1

32 Pemenue pacu€THBIX 3a7a4 Ha ONpeeIeHne 1
MOJIEKYJISIPHOH (DOPMYJIBI OPraHMYECKOTO BEIIECTBA

33 CrocoOBbI TIOJTy4eH s ¥ IPUMEHEHUE apEHOB 1

34 ['eneTrueckas CBsI3b MEXKAY Pa3IMIHBIMU KJIACCAMH 1
YTJIEBOJIOPOAOB

35 Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKIUN. 1
Cuctematu3anys 1 0000IIeHUE 3HAHUH 110 TeMe

36 [Tpupoansrii ra3. [lonytHble HETAHBIC Ta3bI

37 KaMeHHBIH yroJib U IPOIYKTHI €ro nepepadboTKu

38 Hed1b 1 cniocoOrl e€ nepepadotku. [Tpumenenue 1
IIPOJIYKTOB IepepaboTKu HehTH

39 I'eneTrueckas CBsI3b MEXKAY pa3IMUHBIMU KIaCCaMH 1
YIJI€BOJOPOOB

40 ["anoreHonpou3BOIHBIE YTIIEBOIOPOIOB: AIEKTPOHHOE 1

CTPOEHUE; peaKIK 3aMeIIEeHUs TaloreHa
JleficTBrE MIeN0Yel Ha rajJOreHIIPOU3BOTHBIE.

41 B3auMoeiicTBrE JUTAIOreHAJIKAHOB C MATHUEM U 1
[IUHKOM

42 Cucremaru3zanus u 0000IIEHUE 3HAHUM 10 Pa3ey 1
"Yrnesonopoast"

43 KonTposbsHas padora mo Teme "YriaeBogopoas" 1 1

Pasaen 3. Kucnopogocogepxalwime opraHudeckue coegmuHeHms (41 yac)




HpeneanLIe OAHOATOMHBIC CIIMPTHI: TOMOJIOTHYCCKUI

44 psa, oOmas popMmyiia, CTPOEHHUE MOJIEKYJI, H30MEPHS,
HOMEHKJIATypa, Kiaccudukanus, Gu3ndecKkue CBOUCTBA

45 XMMHYeCKHe CBOWCTBA MPEAETbHBIX OJHOATOMHBIX
CIIHPTOB

46 Cnoco0bl mosTy4eHus: ¥ IPUMEHEHHE OHOATOMHBIX
CIIHPTOB

47 [Tpoctbie 3¢upbl: HOMEHKIIATYpa U H30MEPHUS,
0COOCHHOCTH (PU3NYECKUX M XMMHUYECKHX CBOMCTB

48 MHoroaroMHbI€ CIUPTHI: STHJICHIIIMKOIb U TIULEPHUH,
uXx (hU3nYecKre U XUMHUECKUE CBOCTBA

49 Crioco0bl MoJIy4eHus: ¥ IPUMEHEHUE MHOIOATOMHBIX
CIIUPTOB

50 ®eHo: cTpOoEHNE MOJIEKYJIBI, PU3MYECKHE CBOMCTBA.
Tokcuunocth perona

51 XuMu4eckue cBoiicTBa (heHola

52 CriocoObl ostyyeHust 1 NpuMeHeHne GpeHona
[IpaxTuueckas padora Ne 2. Pemenue

53 9KCIIEPUMEHTAIIBHBIX 3a1a4 110 TeMe "CnupTel U
¢deHnonsr"

o4 CucremaTu3anus 1 0000IIEHNE 3HAHUN 110 TEME
AJbJIeruIpl ¥ KETOHBI: SJIEKTPOHHOE CTPOCHHE

55 KapOOHUJILHON TPYIIIbI; TOMOJIOTHYECKHE PAIbI, 00IIast
bopmyna, n3oMepHs 1 HOMEHKJIATypa

56 ANBIIETHIB M KETOHBI: (PM3UYECKUE CBOMCTBA; PEaKIINU
IPUCOETUHEHUS

57 Peakiium oKuciIeHUs 1 KayeCTBEHHbIE peaKIuu
QITBJICTU/IOB M KETOHOB

58 CriocoOblI MoTy4eHHs allbJIETU0B U KETOHOB

59 OnHOOCHOBHBIE MIpeeNbHbIE KaPOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOCHHSI UX MOJIEKYI

60 N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHUCIIOT, HX

¢du3nveckre CBOMCTBA




XHUMUYECKUE CBOMCTBA MPEAETbHBIX OJTHOOCHOBHBIX

61
KapOOHOBBIX KHCIIOT

62 Oco6eHHOCTH CBOWCTB MypaBbUHOW KUCIIOTHI.
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT
OCoOEHHOCTH CBOWCTB: HEMPEACIIbHBIX U

63 apoOMaTHYeCKUX KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAapOOHOBBIX KHCIOT. [IpencTaBureny BbICIINX
KapOOHOBBIX KHCIIOT

64 [ToHsATHE O TPOU3BOJHBIX KAPOOHOBBIX KUCIIOT

65 CriocoObI osrydeHust 1 IPUMEHEHNE KapOOHOBBIX
KHCJIOT

66 CnoxxHbIe 3(DUPBL: TOMOJIOTHYECKHH P, 001Ias
bopmyna, n30MepHs 1 HOMEHKJIATypa

67 dusnyeckne 1 XUMHYECKHE CBOICTBA 3(UPOB
Pemenne pacy€THbIX 3a7a4: 10 ypaBHEHHIO

68 XUMHYECKOH peaKIliy, Ha ONPEICIICHIE MOJICKYIISIPHON
(opMyIIbl OPraHMYECKOro BElIeCTBA
ITpakTruyeckas padora Ne 3. Pemenue

69 SKCIIEPMMEHTANBHBIX 3a/1a4 110 TeMe "KapOGoHoBbIe
Kuca0Thl. CnoxxHble 3¢ups!"

70 XKupsr: ctpoenue, punUecKue 1 XMMUYECKHE CBOMCTBA
(runpoinus)

71 OcobeHHOCTH CBOMCTB KUPOB, COJIEPKAILUX OCTATKU
HETpeAeTbHBIX KUPHBIX KHCIOT. JKUPHI B IpHpoie
MpbI1a Kak COJTM BBICIINX KapOOHOBBIX KHUCIIOT, UX

72 Morotiee neiicrsue. [ToHsATHE O CHHTETHYECKUX
Moromux cpenctax (CMC)

73 I'eneTrueckas cBsi3b YII€BOIOPOJIOB U
KHUCJIOPOACOIEPIKAIINX OPraHMYECKUX BEIIECTB

74 Pac4éThl M0 ypaBHEHUSIM XUMUYECKUX PEAKIIHI

75 Cucremaru3anus 1 0600IIeHHe 3HAHUH 10 TeMe

76 OO1m1ast XapaKTEpUCTHKA YTICBOJOB U KIACCU(PUKAIIHS

YTJIEBOJIOB (MOHO-, IU- U TIOJIUCAXAPHUIBI)




Momnocaxapusl: PU3NUECKHE CBOWCTBA U HAXO0XKICHHE

77 1
B IIPUPO/JIC

78 IIpuMeHeHue K036l €€ 3HaYCHUE B 1
)KU3HEIeITSIbHOCTH OPraHu3Ma

79 Jlucaxapuabl: caxapo3a, MajJbTo3a U JIAKTO3a. 1 01.04
Haxosx/eHue B mpupo/ie U IPUMEHEHUE AUCaxapHI0B

80 [Tonucaxapuapl: CTPOCHUE MAKPOMOJIEKYIT, (pru3nvecKue 1
Y XMMHUYECKUE CBOWCTBA, IPUMEHECHUE

81 [TousTHE 06 HCKYCCTBEHHBIX BOJOKHAX 1
Pemenue pacueTHbIX 3a/1a4 Ha ONpPECICHHE 10IH

82 BBIXO/Ia IIPOJIyKTa pEeakLUy OT TEOPETUUECKH 1
BO3MOYKHOTO

83 CucreMaru3anus 1 0000IIEHHE 3HAHUH 10 pa3zIeny 1

84 Kontponbnas padota nmo teme "Kucnopoaconepsxaiue 1 1

OpraHUYeCKUe COCTUHEHUA"

Pasaen 4.A30T0COAeprKalme opraHuyeckue coeguHeHun (12 yacos )

AMUHBL: KJIaccu(pUKaIMs, CTPOCHNUE MOJIEKYII, 001as

85 dopmyia, n30MepHs, HOMEHKIATYpa ¥ QU3HIECKUE 1
CBOICTBa

86 XuMHUYeCKHe CBOMCTBA aln(paTHIECKUX aMHUHOB 1

87 AHWIVH: CTPOCHUE aHWIINHA, OCOOCHHOCTH XHMHUYECKUX 1
CBOICTB aHHJIMHA

88 CriocoOslI MoNTy4eHus U IPUMEHEHHe ann(aTudecKux 1
aMUHOB
AMWHOKHUCIIOTBI: HOMEHKJIATYpa U H30MEpHS,

89 ¢dusnueckue cBoiicTBa. OTAENbHBIEC IPEACTABUTEIH O 1
AMUHOKUCIIOT
XuMHYECKHE CBONCTBA aMUHOKHCIIOT, MX

90 OHOJIOTHYECKOE 3HAUEHNE aMUHOKHUCIOT. CHHTE3 U 1
THJIPOJTU3 TICNITHIOB

91 Benku kak mpupoIHBIC TOJUMEPBI; CTPYKTYPBI OCIIKOB 1

92 XHUMHAYECKHE CBOIICTBA OEIKOB




A3oTcoaepIKaIre TeTePOIUKINIECKHE COSTUHEHUS.

93 HykJienHOBbIE KHCIIOTBI: COCTaB, CTPOCHUE 1
Ouosoruyeckas poib
[TpakTrueckas padota Ne 4. Permenue

94 SKCIEPUMEHTAITBHBIX 33124 10 TeMe "A30TcoIepIKaIine 1
OpraHNYeCKUe COCTUHEHUA"
[TpakTuyeckas padora Ne 5. Pemenue

95 AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme ""PacriosHaBanue 1
OpraHUYECKUX COCTUHECHUM"

96 Kontponbnas padota mo teme "A3zoTconepxaiine 1
OpraHu4ecKue coeAuHeHus"

Fnasa 5. BbicOkKOMONeKynsaApHble coeauHEeHUA
CHOBHBIE TIOHSATHS XMMHH BBICOKOMOJICKYJISIPHBIX

O y

97 COEMHEHUI U METOJIbl UX CHHTE3a —IIOJMMepU3alus U 1
TIOJIMKOHICHCAITUS

98 [TnactMmacchl. YTHIM3alys ¥ epepaboTKa IIacThKa 1

99 DnacToMephl: HATYPalbHbIM CHHTETHYECKHUE KayIyKH. 1
Pe3una

100 Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE, 1
cuaTeTHaeckue. [lomumeps! ciennaibHOTO Ha3HAYCHUS
[IpakTuueckas padora Ne 6. Pemenue

101 SKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe "Pacro3naBanue 1
1acTMacc M BOJIOKOH"

102 O0600611eHre U cucTeMaTU3alus U3Y4eHHOTO MaTepuana 1
110 TeMe "BbIcOKOMOJIEKYIIIpHBIE COeIMHEHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kourpoabnble IIpakTuyeckue fllsyqenuﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX SJIED. 1
Xumuyeckui sneMent. M30Tomnbl
5 CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB, 1
KBaHTOBBIE Uncia
3 Krnaccudukanus XuMHUECKUAX 3JIEMEHTOB 1
(s-, p-, d-, f-a;memenTshI)
4 Pacnipenenenue 3;1€KTpOHOB IO ATOMHBIM 1
opouTanim
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cuUcTeMa XMMHUYeCcKux 3reMenToB . 1. 1
MeneneeBa, CBsA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTBIX U CJIOKHBIX BELIECTB M0
rpyIIaM 1 nepuoiam




Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

10

Buapl xumMudeckoit cBsa3u. Mexanu3Mbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMONEKyIsIpHbIE
B3aNMOICHCTBUSI

11

12

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUIX: COCTAaB U HOMCHKIJIATypa

13

BemecTBa MoneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAJNINYECKHUX PEIIETOK U CBOMCTBA
BEIIECTB

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

16

HcTuHHBIE PaCTBOPHI: HACHIICHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH
pacTBOpOB

17

Pemienue 3a1a4 ¢ MCNosb30BaHUEM
MOHATHH "MaccoBas 0J1sl paCTBOPEHHOTO
BewiecTsa', "MossipHas KOHIeHTpaus"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB




19

Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

20

KonrponsHas padora o remam "CtpoeHue
aroma. [leproauueckuii 3aK0H U
[Teproandeckasi cucTeMa XUMUYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BeniecTs"”

21

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHYECKHUX PEAKLUAX

22

23

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyecKie ypaBHEHHS

Brruncienus no YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

24

CkopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xatanns3aropbl

25

26

27

['oMoreHHbIe U reTeporeHHbIe PeaKIuu
IIpakTuyeckas padora Ne 1 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakiuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"Bnustaue pa3nudHbIX GaKTOpPOB HA
MOJI0)KEHNE XUMHYECKOTO paBHOBECHS "




QHGKTpOJII/ITI/I‘ICCKaSI Jucconuanms.

29 CuuibHBIE U cita0bIe 27eKTpouThl. CTETeHb
JUCCOLUALIUU
Nonnoe npoussenenue Bojsl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoausrit
nokazatens (pH) pactBopa

31 I'unponus coneit. Peakiuu, mporekaromiue
B pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuMHYEeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxxHelme OKUCIUTeNn U
BOCCTaHOBUTENH

34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO-
HMOHHOTO) OanaHca

35 DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
BEIIECTB

36 Pemrenue 3a1a4 pa3inyHbIX THIIOB

37 Pemenwue 3a1a4 pa3IuIHBIX THIIOB

38 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0
Teme "XuMHuueckue peakiuu'

39 KonTponbhas pabota no teme
"Xumuueckue peakuun”
[TonoxeHne HEMETAITIOB B

40 [Teproandeckoit cucTeMe XMMHYECKUX

anemenToB 1. . MenaeneeBa u




O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckre cBONMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
Bonopon: nonydenue, pusznueckue u
XUMHYECKUE cBOMCTBA. [ uapuibl

43

["anoreHsl: HAXOXK/JICHHE B IPUPOJIE,
CHOCcoObI MOTy4YeHUs, PU3NYECKUE U
XUMHUYECKHUE CBOKCTBA

44

lManorenoBonoponasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
rajloreHoB

45

46

47

JlaGopaTopHble U IPOMBIIIJICHHbIE
CIOCOOBI TIOTY4EHUS TaTOI€HOB.
[IprMeHeHne rajnoreHoB U X COSUHEHUN

ITpakTryeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"T"a;morensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI TTOTYYCHHS,
(bu3nUecKre U XUMUYECKIE CBONCTBRA.
O3oH. [IpumMeHeHHe KICIOpOIa U 030HA

48

OKcuIbl ¥ TEPOKCHUIBI

49

50

Pemrenue 3aiay pa3nuyHbIX TUIIOB
Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHus, PU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo, cyabhuabt




52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

54

55

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa
U eé coequueHnsa"

A30T: HAX0XKJICHHE B TIPUPOJIE, CITOCOOBI
noJiyueHusi, GU3NIeCcKrue 1 XUMHUIECKUE
CBOMCTBA. AMMUaK, HUTPUbI

Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeHneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y10OpEeHUS

57

58

59

®ocdop: HaxXOKIEHNE B IPUPOJE,
CHOCOOBI OTyUYEHUs], PU3NYECKUE U
XUMHUecKkue cBoiicTBa. @ocduapl u
bochun

Oxcunsl hocdopa, pochopconepxarine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue ocdopa u ero coeTMHEHUH.
dochopubie yIoOpeHus

60

[IpakTuueckas padbora Ne 6. Pemenue
IKCTIIEPUMEHTAIIBHBIX 3a7a4 10 Teme "A30T
u hochop u ux coenuHEHUS"

61

62

VYrinepos: Hax0KJI€HUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE
Oxcun yrnepoaa(ll), okcun yrinepona(IV),
yrojibHasi KMUCJIOTa U €€ COIU




63

Pemenue 3aaa4 pas3jInuHbIX TUIIOB

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTOCOOBI OTYYEHHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxkcun kpemaus(IV), kpeMHHEBas KUCIIOTA,
CHJIMKATBI

66 [IpuMeHeHHne KpEMHUS U €70 COCITUHEHUM.
Crek10, ero noyyueHue, BUAbI CTEKIIa

67 Pemenue 3amau pa3nuvHbIX TUIIOB

68 CucremaTu3anus 1 00001IeHUEe 3HAHUH TTO
teme "Hemerasmibr"

69 KonTponbhas padota no teme
"Hemertasmsr"

70 AHanu3 pe3yiabTaToOB KOHTPOJIbHOMN
paboThI, KOPPEKITUS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CUCTEME XMMUYECKUX AIIEMEHTOB.
Oco0eHHOCTH CTPOESHUS dTIEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB

7 O6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHeHne METAIITIOB B OBITY M TEXHUKE

73 Cnuael MeTaioB. Koppo3usi meTanioB

74 Pemrenue 3a1au pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTasuioB. OOIIMe CIOCOOBI MOTyYEHUS
METaJJIOB

76 OOm1ast xapakTepuCTHKa METayIoB [A-

rpynmnsl [leproandeckoi CucTeMsl




XMMHYECKHX 31eMEHTOB. HaTpuil n kanuii:
noJiydyeHue, GU3nyecKkue 1 XuMHUIeCKHe
CBOMCTBA, IPUMEHEHUE ITPOCTHIX BEIIECTB
U UX COCOUHEHUN

77

78

OO6mas xapakrepucTuka MetamioB [1A-
rpynusl Ilepruoaudyeckon cucteMsl
XUMHMYECKHX 3JIEMEHTOB. Maruuii u
KaJIbLMHA: OJy4YeHue, pusnueckue u
XMMHMYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCIMHEHUN

JKEcTKOCTEL BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

80

81

ANOMHUHU: TTOTydeHue, Gpu3ndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
AmdorepHbIe CBOMCTBA OKCHA U
TUAPOKCHUIA aTFOMUHMS,
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX

IIPUMEHEHHE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Mertasuisl IJIABHBIX OATPYII"

83

84

OO11ast xapakTepUCTHKa METALIIOB
no6ouHbIX noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbI XUMHUYECKUX
3JIEMEHTOB

duznueckre 1 XUMUYECKHE CBOMCTBA
XpoMa M €ro COeAMHEHUM, UX IPUMEHEHUE




85

Baxwnelinme coelMHEHUs Maprasiia.
[lepmaHraHat Kanausi, €ro OKUCIUTEIbHBIC
CBOICTBA

86

dusnueckue U XUMUYCSCKUE CBOMCTBA
JxKenesa u ero coennHenuil. [lonyuenue n
IIPUMEHEHUE CILUIABOB XKEIE3a

87

88

Pu3ndyecKkue U XMMUYECKHE CBOMCTBA MEIU
U €€ COCIMHEHMM, UX IPUMEHEHNE

dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA

IOHMHKA U €ro COCI[PIHGHPIIZ, HUX MPUMCHCHHUC.
FI/I,Z[pOKCOKOMHJ'IeKCbI OHMHKa

89

[IpakTnueckas padora Ne 8. Pemenue
HKCHEPUMEHTAIbHBIX 33714 110 TEMe
"Mertasiel mOOOYHBIX oArpymm"

90

91

92

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

O0001IeHE U cCUCTEMAaTU3 AU
W3YYEHHOT'O MaTepHaia o TemMe
"Mertamuipr"

Kontponbnas padota nmo teme "Metasnibr"

93

94

95

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboTHI, KOPPEKITUS OMHNOOK

Poib xuMuH B 00ecrieueHUH YCTOIZQHBOFO
Pa3BUTHA YCIIOBCUYCCTBA. Ilonsatue o
HAaYYHBIX MCTOAAX UCCICAOBAHW BCIICCTB

HayuHble mpuHIIMIIBI OpraHu3anyu
XUMHYECKOTO IMPOU3BOICTBA.
[TpoMbIneHHbIe CTIOCOOBI TOTYYCHHS
Ba)XKHEUIIINX BEIIECTB




XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH

96 1
Cpelibl ¥ €ro MOCIEACTBUS

97 XuUMHS U 30pPOBbE YEIIOBEKA. 1
JlekapcTBeHHBIE CpencTBa

08 Xumus muiy. Poas xumun B o0ecrieueHnn 1
MUIIeBON O€30MacHOCTH

99 KocMmernueckue u napdroMepHbie 1
cpexnctBa. beiToBas xumus
Xumus B CTPOUTENBCTBE. BaxkHeimme

100 CTPOUTENIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuaibl

101 XuMus B CEIBCKOM XO35MCTBE. 1
Opranuyeckrie 1 MUHEPATIbHBIEC yI0OpEHUS

102 Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOJNYECKOE OBECITEUEHUE OBPA30BATEJILHOT'O
TIPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI I VAEHUKA

1. Xumus. [IpumepHubie pabourie mporpaMmel. [IpeamerHas TuHus Y4COHHUKOB

O. C. T'adbpuensna, U. I'. OctpoymoBa, C. A. CmagkoBa. 10-11kmaccel :yueb.mocoOue mis
obmeobpazoar. opranmzanuii / O. C. I'abpuensn, C. A. CnagkoB — M. : [Ipocsemenne, 2019
2. O. C.Tabpuensn, U. I'. Octpoymos, C. A. CnaakoB. «Xumus 10 kiace» yueOHUK 2-€ U3AaHne,—
M.: [Ipocemienue, 2020

3. Xumus. 11 xmace: yueb.qist obmeoOpasosar. opramm3arnmii / O. C. T'abpuens, WU. T.
OctpoymoB, C. A. CnankoB. Xumusa. 10 xmacc. ba3oBwni ypoBeHb. YueOHuUK. — M.:
ITpocsemienue, 2019

4. O. C. I'abpuenss u np. Xumus. 11 kimacc. ba3oBsiil ypoBeHb. MeToaudeckoe mocooue.

4. O. C. I'abpuensa, 1. B. Tpuryouak. Xumus. 11 knacc. ba3oBblii ypoBeHb.

5. DnekTpoHHas popma ydeOHHUKA.

METOANYECKHUE MATEPUAIJIbBI JIJIA YUUTEJIA
1. Xumus. [Ipumepnsie paboune nporpamMmel. [Ipenqmernas TuHUS yaeOHUKOB
O. C. T'abpuensna, U. I'. Octpoymona, C. A. Cnaakosa. 10-11knaccel :yue6.mocodue s
obmieo6pazosar. opranm3arnmii / O. C. 'abpuensH, C. A. CnagkoB — M. : [Ipocsemenue, 2019
IleuaTHble MOCOOUS
- Cepus cipaBOYHBIX TAOJUI] 0 OPraHUYECKON XUMHUH. PyKOBOICTBa /I 1a00paTOPHBIX
OTIBITOB U MPAKTUYECKHUX 3aHATHI 10 XuMuu (8-11 ki)
Cepus TaOaMI] 10 OPraHUYECKON XUMUH.
COOpHUKH TECTOBBIX 3a/IaHUM AJI1 TEMATHUYECKOTO U HTOTOBOT'O KOHTPOJIS.
- Y4eOHo-12a00paTOPHOE 000PYA0BaHUE
- Habop s MogenupoBaHusi OpraHu4eCKHX BEIIECTB.
- Komnexunu: «Bonoknay, «[lmactmaccei», «Kayayky, «HedTb 1 mpoayKTsl ee epepaboTKmy,
« KaMeHHBIH yronby.
Y4yeOHO-npakTHYEeCKOe 000py10BaHHE

- Habop «¥YrneBogopoasn».
- Habop «Kucnoponocoaepskariyie opraHi4eckie COeInHEHUs.
- Habop «KucnoTel opranndeckuey
- HaGop «YrneBoasl. AMUHBIY.
- HaGop nocyibl 1 mpuHaUIEKHOCTEH U1 yYEHMYECKOT0 SKCIIEpUMEHTA, HarpeBaTeIbHbIe
npuOOopBI.
CnpaBouHas nuTeparypa:
Xumus. CripaBOUHUK LIKOJIBHUKA U CTyJEHTa - 368 c.
Xumus B popmynax. 8-11 kmaccsl. (aBT. B.B.Epemun) - 64 c.
Xumus B Tabnuiax. 8-11 kmaccsl. (aBT. A.E.Haconosa) — 96c¢.
ITeyaTHbie mocoOus
- Cepus cipaBOYHBIX TAOJIMII IO OpraHUYECKON XUMUU. PykoBoacTBa Jis 1aOOpPaTOPHBIX
OTIBITOB M MPAKTUYECKUX 3aHATUH 1o XxumuH (8-11 Ki1.)
- Cepus TabnuI IO OPraHUYECKON XUMUHU.
- COOpHMKH TECTOBBIX 3aJIlaHHUM /I TEMAaTUHYECKOTO U UTOTOBOTO KOHTPOJIS.
- YuyeOHo-s12a00paToOpHOE 000pyA0OBaHME
Konnekuuu:

e - - AmoMHHUHN — | KOMIIJIEKT.

e - BosloKkHa JEMOHCTPALIMOHHBIE — | KOMIUIEKT.

e - KaMeHHBIH yrosb ¥ IPOAYKTHI €ro nepepadoTKu — | KOMITIEKT.



e - Meramibl — 1 KOMILIEKT.
e - Musnepansl u ropHbie Topo bl (20 BUIOB) — 1 KOMIICKT.
e - Munepaisl u ropssle nopoas! (40 Bu10B) — 1 KOMILIEKT.
e - Hedts u nponykTsl ee nepepaboTKu — 1 KOMILIEKT.
e - Ilmactmacchl — 1 KOMILIEKT.
e - Crekso 1 U3NIeNHs U3 CTEKIA — | KOMILIEKT.
e - TonnuBo — 1 KOMIIEKT.
e -YyryH u cTanb — | KOMILJIEKT.
o - Illkana TBepaOCTH — 1 KOMIUIEKT.
Y4yeOHO-IpaKTH4YECKOE 000PYI0BAHUE
- HaGop «YrieBonopoasi».
- Habop «KucnoponocoaepkanmeopraHu4ecKiuecoeInHEHHS.
- Habop «Kucnorsioprannueckuey
- HaGop «YrmeBoabl. AMUHBIY.
- HaGop nocyabl u mpuHaAJIEKHOCTEH Il YYCHHUYECKOTO KCIIEPUMEHTA, HarpeBaTeIbHbIE
IPUOOPHI.

HUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NMHTEPHET

KoMnbroTep 1 MyJIbTUMEIUNHBIN POEKTOP.
CD u y4eOHBbIE caliThbI

1.chem.msu.su - Ha caiite "XumMu4ueckasi Hayka u odpaszoBanue B Poccun'": "DiieKTpoHHast
oubamoTexa mo xumuu' - chem.msu.su (pasgen "Matepuabl IS IKOJILHUKOB") U
"HIkonpHOE XMMHYECKOe 0Opa3zoBaHue B Poccun: ctaniapThl, yueOHUKH, OJTMMITHA/IbI,
9K3aMeHbl" (MaTepuabl JAJsl yYuTeNled U MKOJIbHUKOB).

2.hemi.nsu.ru "OcHoBbI XuMHH"' - DJIEKTPOHHBIIT yueGHHK. Internet-uzaanue, ucnpasieHHOe
u gononaHeHHoe. HoBocubupck: HI'Y, 2001-2006. nonient HI'Y A.B. Manyiinos u B.U.
PonnonoB.nepuoguyeckas cucreMa, OTBETHI K 3a7a4aM | JIp.

3. college.ru - pazgen "OTKPBITOro KoJUIeKa" MO XMMHUH. DJICKTPOHHbBIH YISOHUK 110 XUMHH IS
mkoJbHUKOB ¢ CJI-nucka "OtkpeiTast xumus 2.5" Paznen XpecromaTus - nog0opka KHUT U
crareit. On-line TecTupoBanue (HEOOX0AUMA PETUCTPALUS).

4. school-sector.relarn.ru - "Xumus ans BCEX" u3 cepun "O0Oyuaronue sunukioneun”. Cait
COJICPXKUT TEKCTOBbIE U Tpadrueckue marepuaisl ( School-sector.relarn.ru ) pazmernieHusie Bo 2-
M n3gaaud CDROM "Xumus gt BCEX" 19991

5. alhimikov.net - caiiT "Alhimikov.net". Conepsxanue: 3J€KTpOHHBIH y4eOHHK "OCHOBBI
o01elt 1 HeopraHuYecKon XumMun" s 8-9 Ki1.;

6. alhimik.ru - "Anxumuk" CoBeTbl aOUTypHeHTy. Yuuteno XxuMu. CpaBoYHUK (OYCHb
OoutbIast Mo00pKa TaOIUI] M CIIPABOYHBIX MaTEPHAJIOB).

http://chemworld.narod.ru/9. chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3znensr:
HpaKTI/IKa - IMKOJIBHBIC OIIBITHI, 3KCHepI/IMeHTH U MH. ,Z[p.;




7. http://www.hij.ru. XXypnan «XuMus ¥ )KU3HB»IOHIATHO U 3aHUMATEIBHO paccKa3biBaeT 000
BCEM MHTEPECHOM, YTO IPOMCXOANT B HAYKE U MHUPE, B KOTOPOM MBI KHBEM.

8.http://chemistry-chemists.com/index.html. DieKTpOHHBII KypHAI « X UMUKA ¥ XHMHUS», B
KOTOPOM TIPEJICTABJICHBI OIBITHI II0 XUMHUHU M 3aHMMATeIbHas HH()OPMAIIUS, TO3BOJISIOIINE
yBJI€Yb YIEHHKOB SKCIIEPUMEHTAIBHON YacThIO MIPEIMETA.

9. http://c-books.narod.ru. BceBo3amorkHas iuTeparypa mo XUMHUH.

10. http://www.prosv.ru/. ITocoOust st yqaruxcsi, B TOM YUCIIE /15 TIOATOTOBKU K UTOTOBOM
arrectanuu (OI'D u EI'D), MeTonuueckue mocoous 11 YIUTeNIeH, HAyIHO-TTOMYJIIpHast
JauTEparypa no XuMuu.

11. http://1september.ru/. KypHas npeaHa3HaueH HE TOJBKO JJIs yuuTesei. B Hém
IpeJCTaBICHO OOJBIIOE KOJTMYECTBO pabOT YUEHHUKOB, B TOM YHCJIE UCCIIEA0BATENBLCKOTO
Xapakrepa.

12. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiicknii NIKOIBHBIN MOPTAI CO CCHIITKAMHU
Ha 00pa30BaTeIbHBIC CAUTHI IO XMMHUH.

13. www.periodictable.ru. COOpHUK cTaTell 0 XUMHUYECKHX AJIEMEHTaX, UILTIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.
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