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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmMa mo XMMUU Ha YPOBHE CpeIHEro o0Iero oopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
oopazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaTerun pa3BuUTUs BocnuTaHus B Poccuiickoi
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanusyeMoe B YCIOBUSIX Aud@pepeHIMpPOBAHHOIO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusx NpodeccuoHaIbHOTrO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIATaroIIUMHU
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENiel, COACpKaHUs,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYCHHE TIPEICTABICHUS O IIeNSIX, COJACpP)KaHWU, OOIIeH CTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro MaTepualia, KOJMYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUHU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JTMHUSIM/paz/iesaM Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
IIPOrpamMMBl CPEIHETO oOuiero oOpa3oBaHUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA OMNPEIEIAThCS B COOTBETCTBUM C HANPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyYEHMsI Ha ypPOBHE CPEIHEr0 OO0IIero o0pa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEJHEro nmpodeccuoHasIbHOro
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsl, B TOM YKCJIE C MEPCIEKTUBOMN MOCIEAYIOMIETr0 MOJIYYeHHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XuUMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelleHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOJE€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeaMeTa. IDTa CHUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJILHOTO YBEIWYEHUA OOBbEMAa 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAMUKH. M3ydeHue mnepuoanyeckoro 3akoHa u llepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBanus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB ONpEeaeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuasia mo obmiei xumuu. [lpu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMHUKH, DJIEKTPOJIU3d, NPEACTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTPHOTO  PACCMOTPEHHUS XMMHYECKOM OpraHu3aldyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM IUId H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha yriyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPI'UH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHHWS XUMUYECKUX pPEakLMil, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M TPOOJEM COBPEMEHHON XUMHH, JJISI OOBSCHCHHS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM M MPOU3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB U OOBSCHEHUS XUMHYCCKHX SIBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHoCTe oOydaromuxcs, (GOPMHUPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHupOBaHUEe yYMEHUN W HABBIKOB Pa3yMHOTO MPHUPOJOMNOIL30BAHMS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE cpemHero obmiero odpazoBanusi, cocrabisser 204 gacos: B 10 kmacce —
102 u (3 yaca B Henemo), B 11 xmacce — 102 4 (3 gaca B Hezedio).



B pamkax peanuzanmu npodeccrnonanpuoro muanmyma ypok Nel,90 B 10 kiacce,
Ne86-93 B 11 kitacce umeroT mpoHOpPUEHTAIIMOHHYIO HAIIPABIEHHOCTb.

COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uK OPraHU4YECKUX COCTUHEHUI.

DIEKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOKHOCTM aToMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THuIbl THOpUIU3AMU aTOMHBIX OpOHuTaeu
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpoitHas cBsi3b. CocoObI pa3pbiBa CBSI3EH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykjiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi opraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHMYeCKUX COeOUHEHUH. MoJeKyasipHble U  CTPYKTYpHBbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o kinaccupukaluu opraHuyeckux BeniecTB. IloHsaTue o
dbynkuuonaasHOM rpymme. ['omonorus. ["'omonornueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

Oco0OeHHOCTH U KJaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBpallCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHI IO MNPEBPAIIECHUIO OPraHUYECKUX BEUIECTB MpPHU HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYII
OpPraHUYECKUX BEIIECTB.

YrieBoaopoasl.



Ankanpl. ['oMomornueckuii ps ankaHoB, 001mIas popMyia, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY alKaHOB, SP -
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. PU3NUYECKUE CBOWMCTBA
aJIKaHOB.

XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JErHIPUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOEHUS M XUMHUYECKHUX CBOMCTB MaiblX (LUKIONPONAH, UUKIOOyTaH) H
OOBIYHBIX (ILIMKJIONEHTAaH, IUKJIOTeKCaH) IUKJIoadKkaHOB. CocoObl MOJy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DIeKTPOHHOE ¥  IPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuau3anysl aTOMHBIX OpOHWTanel yriepoaa, 6- U m-CcBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIEHUS B O-TMOJOKEHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIC peakiuy Ha JBOWHYIO CBsi3b. CrOCOOBI MOMyUYEeHUs] U TIPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
ConpspKEHHBIX TUeHOB. CrtocoObI MOMyUYeHUS U TPUMEHEHNE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckrue CBOWCTBA aJKUHOB.
XWUMUYECKHE  CBOMCTBA:  peaKUUMU  MPUCOCAUHEHUS, JUMEpU3alUU U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIoTHbIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
U TIPUMEHECHUE aJIKUHOB.

ApoMaThuecKkue yrieBoJoponabl (apeHsl). ['oMoloruueckuid psii apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
VIJIEBOJOPOJAHOM paJuKalie, peakuud NPUCOCAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenszona. [lpencraBneHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIBHBIX PaaUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH



XUMUYECKUX CBOUCTB cTupota. [lomumepusanus ctuposna. CriocoObl OTydeHHS U
MPUMEHEHUE apOMaTUYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiit ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEePEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTUYECKHI), pU(DOPMUHT, TUPOIU3.
[TpomykThl mepepaboTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TraJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYNA. B3auMoaelcTBUE TUTaIOTEHATIKAHOB C MAarHUEM W LIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUUYECKUX COCIMHCHUSAX. Hcnons3oBanue
raJIOTEHIPOU3BOIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX
peakiui yrieBoJAOPOJOB Pa3JIMUHBIX KJIACCOB (0OeciBeUYMBAHUE OPOMHOW WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kalihs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHBIM pacTBOpoM okcuiaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, IOJYYEHUE HTUICHA U
M3YYEHHE €ro CBOMCTB, O3HaKomiyieHHE ¢ kosuiekiusamu «Hedts» um «¥Yromby, ¢
oOpasllaMM TUIACTMACC, KayuyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FaJIOT€HIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaep:kamue opranHndecKue coelMHeHH.

[Ipenenvubie ogHOaTOMHBIE CnUpPThHl. CTpoeHUE MOJIEKYN (Ha MpUMeEpe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallid, OKHCIICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKHUMH  KHUCJOTaMH.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie a¢upsl, HOMEHKIaTypa U uzoMmepus. OcobeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHre o MexaHu3Me peakUuuid HYKICO(PUIBHOTO 3aMelIeHUs.



HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJNEKYIbl, B3aWUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonbHOTO fAnpa. dusznueckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKHUX
cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (heHona.
Crioco6b1 mosrydenust u mpuMeHnenne peromna. Genondopmanbaeruaaas cMoa.

KapOoHunbHbIE COETUMHEHUS — JIbJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpymIibl. ['oMosiorudeckue psiabl albJerua0B U KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuU
npucoenruHeHns. OKUCICHUE AIbAETUI0B, KAUECTBEHHBIE PEAKIIUHA HA AJIbJACTUIBI.
Cnoco0bl NOJy4eHUsl ¥ MPUMEHEHUE aIbJErU0B U KETOHOB.

OAHOOCHOBHBIE TIpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPEJIETbHBIX KapOOHOBBIX KUCIOT. BoaopoaHbie CBSI3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBONCTBA,
peakiusi 3TepudUKaIuU, PEaKUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
Oco0OEeHHOCTH CBOMCTB HENpEAEIbHBIX M apOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUcinoThl. CriocoObl MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMonorudeckuit psin, oOmas dopmyna, HU30MEpHUs H
HOMEHKJIaTypa. PU3WUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIETIOYHOM cpee.

Kupswi. Ctpoenue, GpU3NUECKUe U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 1ieiouHon cpene. OCOOCHHOCTH CBOMCTB JKHUPOB, COACPIKAIINX OCTATKU
HeTpeeTbHBIX JKUPHBIX KUCJIOT. JKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

OO61ast xapakrepuctuka yriaeBoaoB. Knaccudukaius yrieBogoB (MOHO-, -
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbIECTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JnaKkTo3a. BoccranaBinvBaromme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ uaponus
nucaxapuaoB. Haxoxaenune B npupone u npumenenue. llonmcaxapuapl: kpaxmadn,
INIMKOTeH W nemnono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U



HeJuTroNo3bl.  PU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THUAPOJU3, KAYEeCTBEHHash peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUAPOJIU3, MOdydeHrue 3(pupoB 1emutono3sl. [loHsTtre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ Tuapokcuaom meau(ll), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE YDUPBD».

A30TcCoaep:xale OpraHunvecKue coeJuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUyecKue W apoMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crpoenne moiekyn, oOmas (Gopmyiia, U30Mepusi, HOMEHKIATypa U (pU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aUMOJACHUCTBUE NEPBUYHBIX AMHUHOB C A30THUCTOM KHCJIOTOM.
CoJn aJIKWJIaMMOHHUSL.

AHWIMH — TIPEICTAaBUTEb AMUHOB apomaTuyeckoro psnaa. CTpoeHue
aHwInHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJIeKyJie aHuiInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nueckue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAINY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak mnpupoaHsie nonumepbl. llepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcoaepxkaiiue OpraHuYecKue COEIMHEHUSD) u «Pacno3HaBanue
OpTraHUYECKUX COCTUHEHUIN.



BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSAS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEOUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHAEHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIPOIIMIIEH,
MOJIUBUHWIXJIOPUJT, TOJUCTUPOJ, MOIUMETUIMETAKPUIAT, MOJIUKApOOHATHI,
noJiMdTUICHTepeTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKd
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MIEIK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
KaydyKOB, PEUICHHE SKCIEPUMEHTAIbHBIX 3amad 1o TeMme «Pacrno3naBaHue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MAacCOBBIM  [JIOJISIM  DJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpPMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB MJIM CIHOCOOOB
MOJIYYEHHUsI, OINpPENEIEHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IUHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.



buonorus: «merka, opraHu3M, OdKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOoTpOGHBIM THUI THTAHUSA, OpOKEHUE,
dboTocuHTE3, HbIXaHWE, OCJIKW, YIVIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

["'eorpadusi: moyie3HbIe HCKOMTaeMbIe, TOILINBO.

TeXHOJIOTHS: THIIEBbIC IPOIYKTHI, OCHOBBI pPAIMOHAIBHOTO ITHUTAHMS,
MOJOIIIHE CPEJICTBA, MATEPUATBI M3 UCKYCCTBCHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTrO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JICKTPOHHBIC KOH(MUTYypallui HOHOB.
DJEKTPOOTPULIATETBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
J.N. Menneneera. CBa3b NEPUOIUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ TepuojaM. 3HA4YEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JauHa cBs3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpaTtHbele cBaA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX cCOeAMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemectBa  MOJIGKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTpOE€HUs.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:



MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpanus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuxX peakiuid B HEOPraHWYECKOM U OpraHuYeCcKOM
XUMUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUYECKoe paBHOBecue. KoHncranTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpalibHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 53JIEKTPOHHOro OajaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3loKEeHUE TNEpPOKCUAA BOAOPOJAa B IPUCYTCTBUM KaTallu3aTopa, MOIEIU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, HM3YYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TOJOKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline



COEUHEeHHsI TasoreHoB. JlabopaTopHble W MPOMBILIUIEHHBIE CIIOCOOBI MOTYYESHHUS
rajioreHoB. [[puMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoae, CrIocoObl MOMydeHUs, (QU3NYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyeckne W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaiepoaHble
HaHOTPYOKHU. IIprMeHeHne mpocThIX BElIeCTB, 0Opa30BaHHBIX YIJIEPOAOM, U €Tro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoi CUCTEME XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JOYEK aTroMoB MeTauioB. OOrmue
¢bu3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmMe  CrocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIHUs, NUPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COECUHEHHUI.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlbUUi: TOJydyeHHue, (Qu3nYecKue u



XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUSI.

ATIOMUHW: TTOTydeHue, GU3NIECKue U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUIPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeanHeHuil. OKCUIbl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIUTENIbHbIE CBOMCTBA. [losyueHne u npuMeHeHue Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlia M €ro COCIWHECHUU.
Baxwnelimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a M €ro coequHeHuil. OKCupl,
rugapokcuanl u conu xkenesa(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIUHKA, THIPOKCOKOMIUICKCHI ITMHKA. [[puMenenune
[IAHKAa U €TI0 COeINHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHUE KOJUIeKIMU «MeTtaiibl W CIUIaBbD), B3aMMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJCHCTBUE THUIPOKCHUIOB AJTIOMUHHS W LHHKA C
pacTBOpaMH KHUCJIOT M IIEJIOUeH, PEIIeHHE IKCIIEPUMEHTABHBIX 3a7a4 M0 TeMaM
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHur yCTOMYMBOTO pa3BUTHA denoBedecTBa. [loHsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI MOMYYEHUSI BAKHEUIITUX BENIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOU KHUCIOTHI, MeTaHoJi1a). [I[poMbIlIIEHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.



XuMusi H 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
HCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUN MEIUIIMHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOT0 HCMOJb30BaHUS TPENapaToB OBITOBOM XWMHUU B MOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepaMmHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce Wi OOBEMY OJIHOIO W3 YYAacCTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuu, €Ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHIICHTpAIIMU BEIIIECTBA B pPacTBOpe, JOJU BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKaiys, MepuoIudHOCTh, HAOIIOICHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/Ie]Ib, MO/ICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTCTUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,

pecypchl.



TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOACTBO, NMHUIICBASA ITPOMBIIIJNICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npemaparoB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHUAJIOB, OSJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
oOmero o0pa3oBaHUsl BBIIEIEHBI CIEAYIOIIME COCTaBISAIOIIAE: OCO3HAHHE
OOy4aromMUMHUC POCCUMCKONW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEIICHUIO; HAIMYNE MOTUBAIIUU K
OOy4E€HHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJCHUS; HAJU4ue
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IN U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeITLHOCTH
0Oy4Jaronmxcs B MPOLECCE peaTu3alii 00pa30BaTENbHON AEATENHHOCTH.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEILHON M TMPAKTHYECKOU EATEIHLHOCTH
oOydJarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHONU JEATEILHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XHMUM;



YBOXEHUS K MPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U IMPAKTUUYECKOTO
INPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKHW €CTh pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJIBHBIX MOTHBOB B TIOJYYEHHH H MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0O TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULNK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJI Oe30macHOro oOpalleHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIHOJCH;

OCO3HAHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTUE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IndHOro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:



HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO MPHUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SIKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEACTaBICHUs] 00 OKpYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KyJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHIECKH KOMMDOPTHON KU3HU KKIOTO UieHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0OB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy4aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTIOUEHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

MHTEPECA K O3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHUs BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TTOHSATHUS, OTpaXKaroUue
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHUpa H CHEeONU(PUKY METOJO0B TIO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIe Y4eOHbIC NEeUCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BEIOMpPATh OCHOBAaHWUS W KPUTEpUH I KiIacCH(PUKAIWKM BEMIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

IPUMEHATH B IPOLIECCE MO3HAHUS HCIIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHNUS — XUMUUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuy — MPU PEUICHUWM YYEOHBIX MO3HABAaTEIbHBIX M MPAKTHUYECKHX 3a]ad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
peaKkuui;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pPEUICHUS NPAaKTUYECKUX 3aJad, NPUMEHEHUIO pPa3JudHbIX
METO/I0B IMO3HAHMUSL.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMYJsSpHAasl JUTepaTypa XHMHYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(MOPMALIMIO PA3IUYHBIX BUAOB U (POopM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;

(bopMyIupoOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKMK, HEOOXOJMMOW [T  BBINOJHEHHS yYE€OHBIX 3amad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);



UCIIOJIb30BaTh HAy4YHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHSATh MEXNpeaMEeTHbIEe (pu3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.

KoMMyHnKaTHBHBIC YHHBeEpPcaJIbHbIe YueOHbIe 1eCTBHUSA:

3aj7laBaTh BOMPOCHI 110 CYIIECTBY OOCYX/1aeMOM TeMBbI B X0/1€ AUAI0ra U/Uin
JUCKYCCHUH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS IPEJI0KEHHOM 3aauH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaju3aluu yueOHOro MpoeKTa, 1 (opMyIHpoBaTh BHIBObI
II0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe IeliCTBHS:

CaMOCTOSITeJIbHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO II03HABATEILHYIO
JeATEeIIbHOCTh, Ompenessas e€ Ienu W 3ajJadd, KOHTPOJIUPOBaTh W 110 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHUHW Y4YeOHBIX M HCCIICIOBATCIILCKUX 3ajad, BBIOMpaTh HamboJjee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAaMOKOHTPOJIb JICSITEIBHOCTH HA OCHOBE camMoaHajau3a WU
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbI 110 XUMUHU Ha YIriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEero oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIMA
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JIE€ITEIbHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMmMe IO XHMHMHM THPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
W3YUYCHHUS.

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOECHHS Kypca «OpraHuueckas XUMUSI»
OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHHH OpPraHU4eCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poii B O0ECHEYEHUH YCTOMYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUS CTPYKTypHas M HPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYUHHOCTY U CUCTEMHOCTH XUMWUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opuentantsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMEpEe MPOU3BOICTBA METaHOJIa, TepepaboTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMM  IOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIECTB (ITUJICH, alleTUJICH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHUNA OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- M T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC oreparuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CJEACTBEHHBIX CBSI3€M — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XWMHUYECKOUN
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHUYECKH I1e71eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIC rtokaszaresns [1J1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOUYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas W HeopraHuueckas
XUMUS» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJACTABICHUNA: O MaTepuUaIbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTU SIBICHUN NPHUPOABI, O MECTE€ M 3HAYECHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAlMOHAIIBHOIO MPUPOIOIOIb30BAaHUS, B
(GOpMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U MPHUPOAHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMUYECKHH JJIEMEHT, aToM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PeIIETKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOJUTUUYECKON TUCCOLUALMH, TEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallde B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MpEACTaBICHUs] O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJSIPHOM U
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHHW3Max XHUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NEATeTPHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;



c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHMYECKUX BEIIECTB M UX IPEBPALLICHUN;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUInyecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKpPETHOT'O BEILECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKr, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTENIEHEH OKHCIICHHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaju3aTopa W
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI MEPUOINYECKOT0 3akoHa JI.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOWCTB XMMHYECKUX HJIEMEHTOB U HX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMCHMI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCJIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUNA MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
TUX PEAKUUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpunHiun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
INPUMEHEHUSI HEOPTraHWYECKUX BEIIECTB B NMPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNW NpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJIECHHBI ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c(OPMUPOBAHHOCTh YMEHHUSI BBISBISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUH C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHLIEHTPALIWS»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkIuy; 3HAYEHUS BOJOPOJHOrO IOKA3aTeslsl pacTBOPOB KHUCIIOT M IIEIOYEUN C
U3BECTHOM CTEMEeHbIO JUCCOLMaluu; Macchl (00bEMa, KOJIMYecTBa BEIIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOJAYKTa pEaklUUH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEAECIICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAUKATOPOB, H3yYEHHE BIMSAHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metaey u  «Hemerambsy) ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUSA, INPEIACTaBIATh B



paznu4yHOi (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh W OIEHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBHUHM C HWHCTPYKIMSIMH TIO BBINIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JIEUCTBUSI HA JKMUBBIE OPTaHU3MbI OMPENECIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nundopmaiuu, IHTepHeT u npyrue), KpuTUYECKu
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIuio, nepepadbaTsiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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Konrpoabnbsie IIpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoTbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
IIpenmeT opraHnYeCcKO XMMUH. hilo: _SChOO|_
11 Teopust CTPOCHNS OpraHHIECKHX 5 collection.edu.ru/catalog/rubr/d05469af-
. 69bd-11db-bd13-
coeunenuit A. M. byrieposa 0800200¢9c10/?interface=catalog&subject=31
Hroro no pazgeny )
Pasznea 2. YrieBoaopoabl
http://school-
51 IIpenenbHbIie YriIeBOOOPOIbI — 5 collection.edu.ru/catalog/rubr/d05469af-
QIKAaHBI, IIUKI0AJIKAHbI 69bd-11db-bd13-
0800200¢9c10/?interface=catalog&subject=31
http://school-
99 HenpenenbHbie yrieBogopOabL: 14 1 collection.edu.ru/catalog/rubr/d05469af-
AJIKEHBI, AITKATUEHBI, ATKUHBI 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
http://school-
23 ApoMaTn4ecKue yriieBoA0pOIbl 12 collection.edu.ru/catalog/rubr/d05469af-
(apensr) 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
IIpupoHbIE HCTOYHUKH http:/fschool
2.4 1 collection.edu.ru/catalog/rubr/d05469af-
YTJIEBOJIOPOOB M UX TIepepadoTKa 69bd-11db-bd 13-
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0800200c9c10/?interface=catalog&subject=31
http://school-
95 ["anorennpousBoiHbIE 3 1 collection.edu.ru/catalog/rubr/d05469af-
YIJIEBOJOPOIOB 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
Wroro no pazueny 35

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

http://school-
collection.edu.ru/catalog/rubr/d05469af-
3.1 Couptel. ®enon 9 1
P 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
KapOonuibHble COeMHEHHUS: http://school-
albAETUABI U KETOHBI. collection.edu.ru/catalog/rubr/d05469af-
3.2 18 1
Kap6oHnoBsie kucnotbl. ClioKHbIE 69bd-11db-bd13-
a¢upsL. XKupsi 0800200c9c10/?interface=catalog&subject=31
http://school-
collection.edu.ru/catalog/rubr/d05469af-
3.3 VYrieBoasl 10 1
g 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
Hroro mo pazueny 37

Pa3neun 4. A3orcoaepskamue OpraHu4ecKue coeJuHEeHH

http://school-
collection.edu.ru/catalog/rubr/d05469af-

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 12 1 2 / g/rubr/
69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31

Wroro no pazneny 12

Pa3pnen S. BeicokomoJIeKy /I pHbBIE COCAUHEHHUSA
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http://school-

51 BricokomouiekynsipHbie 6 collection.edu.ru/catalog/rubr/d05469af-
' COCIMHCHHSI 69bd-11db-bd13-
0800200c9c10/?interface=catalog&subject=31
Hroro mo pazneny 6
PesepBHOE Bpems 7
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX )
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 14 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 20 1 3
Hroro mo pazueny 39
Paznen 2. Heopranuueckasi xummusi
2.1 Hewmerammsr 22 1 3
2.2 Meranbl 23 2
Hroro no pazgeny 45
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 10
KU3Hb
Hroro no pazneny 10
PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/ Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

IIpenmer u 3HaUEHUE OPraHUYECKOU
XUMHH, TIPEJICTaBIEHHNE O MHOTOOOpa3nuu
OPraHUYECKUX COCTUHEHUIN

DIEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BanenTHbie BO3MOKHOCTH aToMa yriaepozaa
XuMuYecKas CBSI3b B OpraHUYECKHX
coeuHEHUsIX. MeXaHu3Mbl 00pa30BaHHUS
KOBaJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EM

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuil A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3¢ }exTs B MONIEKyIax OPraHuYecKuX
COCJIMHEHU U

[IpencraBnenue o knaccupukauy u
cucremarnueckas Homenkiatypa (IUPAC)
OpPTaHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4ecKoi
XUMHUHU

CucreMmarusanys 1 0000IeHNEe 3HAHUI 110

http://school-
collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
0800200¢9c10/?interface=catalog&

subject=31
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TEMC

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopMyIa, HOMEHKIIATypa H H30MEepHs,

0 AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI
®u3nyecKue 1 XUMHUYECKHE CBOMCTBA
7 ankaHoB. HaxoxieHue ankaHoB B http://school-
npupoje. CriocoObl MonyIeHus U collection.edu.ru/catalog/rubr/d05
[IPUMEHECHUE aJIKaHOB 469af-69bd-11db-bd13-
Ohttp://school-
LuxnoankaHs!: obmas dopmyna, collection.edu.ru/catalog/rubr/d05
8 HOMEHKJIaTypa U U30Mepus, ovco6eHHOCTI/I 469af-69bd-11db-bd13-
CTPOCHMA M XMMITICCKHUX CBOVICTB, 0800200c9c10/?interface=catalog&
Cr10co0bl NOMY4EHHS 1 IPUMEHEHNE subject=31800200c9c10/?interface
Pemenune pacu€tHbIxX 3a1a4 Ha =catalog&subject=31
orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
9.10 OpPraHMYECKOT'0 BEIIECTBA [0 MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB, BXOIAIIUX B
ero cocraB. CucremMaTu3anus u
000011IeHrEe 3HAHU 10 TEME
AJIKEHbBI: TOMOJIOTHYECKHUH PsiJl, 001as htto://school-
(opmyrta, HOMEHKJIATYpa, HIEKTPOHHOE U collection.edu.ru/catalog/rubr/d05
11 IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL. 469af-69bd-11db-bd13-
CtpyKTypHas U LUC-TpaHC-U30MEpUs Ohttp://school-
AJIKCHOB collection.edu.ru/catalog/rubr/d05
12,1  dusnyeckue U XMMUYECKHE CBOWCTBA 469af-69bd-11db-bd13-
3 ankeHoB. [IpaBuino MapkoBHHKOBa 0800200c9c10/?interface=catalog&
» CoCoGBI Oy IEeHNs U IPUMEHEHHE subject=31800200c9c10/?interface

ankeHoB. [IpakTuueckas padora Ne 1 o

=catalog&subject=31
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teme "[loydyeHne aTuiIeHa U U3y4EHHE €ro
CBOMCTB"

151

17

18

Pemenne pacy€THbIX 3a1a4 HA
OIIpeJIeTICHNuE MOJIEKYIIAPHOI (hopMyIibl
OpPraHUYECKOI0 BEIIECTBA

AJNKaueHsl: CONpsHKEHHBIE,
M30JIMPOBAaHHbIE, KyMYJIHPOBAaHHEIE.
Oco0eHHOCTH IEKTPOHHOI'O CTPOEHUS

XHUMHYECKUE CBOMCTBA CONPSKEHHBIX
JIUEHOB

19

CriocoObI mosTydeHus 1 IpUMEHEHNE
aJIKaJINCHOB

20

21

22

AJIKMHBI: TOMOJIOTHYECKHH PsijL, 001ast
dopmMyia, HOMEHKIIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢du3nveckre CBOMCTBa

XHUMHYECKHE CBOMCTBA aJIKWHOB.
KauecTBeHHbIE peakliui Ha TPOMHYIO CBSI3b
CrniocoOblI Mosty4eHus U NpUMeHeHne
AJIKKHOB

23

24

25

Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON peaKLun

CI/ICTeMaTI/ISaLII/ISI n 0606H_ICHI/IC 3HAHUM 110
TEMC

ApEHBI: TOMOJIOTHYECKUH PsiJ, 00TIIast
dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30I1a U TONIyoua, UX (PU3NYEecKue

http://school-
collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
Ohttp://school-
collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
0800200c9c10/?interface=catalog&
subject=31800200c9c10/?interface
=catalog&subject=31

http://school-
collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
Ohttp://school-
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CBOMCTBA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-

26 3aMELLECHNS, ; PEAKLMH [IPUCOEIHHEHNS, 0800200c9c10/?interface=catalog&
OKHCIICHIE TOMOIOIOB BeH301a subject=31800200c9c10/?interface
OCo0EHHOCTH XMMHUYSCKUX CBONCTB “catalog&sublect=31

27 crupora http://school-

, collection.edu.ru/catalog/rubr/d05

98- Pemenue pacuéTHbix 3a/1a4 Ha 469af-69bd-11db-bd13-

99 OTIpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI oOhtto://school-

OPTaHUYCCKOro BEHICCTBA collection.edu.ru/catalog/rubr/d05

30 Crioco0blI MOTy9eHUs U IPUMEHEHUE 469af-69bd-11db-bd13-
apeHOB 0800200c9c10/?interface=catalog&

31- I'eHeTHYECKas CBA3b MEK/Y Pa3IUYHBIMU subject=31800200c9c10/?interface

32 KJIACCAMM YTIIEBOOPOJIOB =catalog&subject=31

33 Pacuérel mo ypaBHEHUSIM XUMHUYECKUX

35_ peakuuii. CuctemaTusanus 1 00001IeHre
3HAHUM MO TeMe

36 KoHnTponsHas padoTta «YTIIeBOIOPOIBI)

[Tpupoausiii ra3. [lonytHsle HeTAHBIE
ra3bl. KaMeHHBIN yronib 1 MPOAYKTHI €r0

37 nepepabotku. Hed e u criocoOsb1 eé
nepepadoTku. [IpuMeHeHnne mpo1yKToB
nepepaboTku HepTH
["asioreHonpon3BOIHBIE YTIIEBOIOPOIOB: http://school-

38 SIICKTPOHHOC CTPOCHUC, PCAKIIUHU collection.edu.ru/catalog/rubr/d05
3aMEIICHUS TaJIOTEHa 469af-69bd-11db-bd13-
JlelicTBue meno4el Ha Ohttp://school-

39 raJloreHIpoM3BOAHEIE. B3anmoseiicTBue collection.edu.ru/catalog/rubr/d05

JUrajJorcHajJkaHoOB ¢ MarHu€M M IMHKOM

469af-69bd-11db-bd13-
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40

41

42

43

Cucremarusanys U 0000IeHNE 3HAHUI 110
pazzaeny "YrieBoaopoast"

[IpenenpHBIC OJHOATOMHBIC CIIUPTHI:
TOMOJIOTHYECKHH psaJl, oOmas hopmyia,
CTPOEHHUE MOJIEKYJI, H30MEPHUS,
HOMEHKJIaTypa, Kiaccuduxanus,
¢du3nueckue cBOMCTBa

XHUMHUYECKHE CBOMCTBA IpCaACIIbHBIX
OJIHOATOMHBIX CIIUPTOB

CriocoOsbl MMOJIY4YCHHA U IPUMCHCHUC
OJIHOATOMHBIX CIIUPTOB

44

[IpocTeie 3¢upsl: HOMEHKIIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
XUMHYECKHX CBOMCTB

45

46

MHOTr0aTOMHBIE CITUPTHI: ATUICHTIUKOIb 1
FJ'[I/IIIepI/IH, nux (1)I/I3I/I‘IGCKI/I€ U XUMHNYCCKHUC
CBOWCTBA

CriocoObI nostyueHus ¥ IpUMEHEHNe
MHOT'0QTOMHBIX CITUPTOB

47

@DeHOoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
cBoiicTBa. TOKCMYHOCTH (peHosa

48

49

50

Xumuueckue cBoiicTBa ¢penomna. CriocoObl
MOJIyYeHUs U IpuMeHeHne peHona

[IpakTuueckas padora Ne 2. Pemenue
HKCIEPUMEHTAJIBHBIX 33a4 10 TEME
"CriupThl U peHonbI"

AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE

0800200c9c10/?interface=catalog&
subject=31800200c9c10/?interface
=catalog&subject=31

http://school-
collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
Ohttp://school-
collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
0800200c9c10/?interface=catalog&
subject=31800200c9c10/?interface
=catalog&subject=31
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CTpOEHUE KapOOHMIBHOM TPYTIIIHI;
TOMOJIOTHYECKHE PAbI, 00mIas popmyia,
M30Mepusi 1 HOMEHKJIaTypa

AJbaeruapl 1 KETOHBI: (U3HYECKUE
CBOMCTBA; pEaKIMH PUCOSTUHEHUS.
Peakuuy oKHUCIEeHUS U KAYeCTBEHHEIE

collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
Ohttp://school-
collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
0800200c9c¢10/?interface=catalog&

51 subject=31800200c9c10/?interface
peaKuuy albJEruI0B U KETOHOB. —catalog&subject=31
CriocoObI moTyueHus ajabACTHIOB U
KETOHOB
OIHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE
KHUCJIOTbI, 0COOEHHOCTH CTPOEHUS UX
52 MoJiekyin. M3omepust 1 HOMEHKIaTypa
KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE
CBOMCTBa
53 XHUMHYECKUE CBOMCTBA IIPENEIBHBIX http://school-
OJIHOOCHOBHBIX KAPOOHOBBIX KHCIIOT collection.edu.ru/catalog/rubr/d05
Oco0eHHOCTH CBOICTB MypaBbHHOU 469af-69bd-11db-bd13-
KUCIOTBHI. MHOr0o0Opa3ue kKapOOHOBBIX Ohttp://school-
kucaoT. OCOOEHHOCTH CBOWCTB: collection.edu.ru/catalog/rubr/d05
54 HETIPEAEIbHBIX U apOMaTHYECKUX 469af-69bd-11db-bd13-
KapOOHOBBIX, TMKAPOOHOBBIX, 0800200c9c10/?interface=catalog&
TUAPOKCUKAPOOHOBBIX KHCIIOT. subject=31800200c9c10/?interface
[IpencraBuTenyn BhICIIUX KAPOOHOBBIX =catalog&subject=31
KHCJIOT
55 [TonsiTvie 0 MPOU3BOIHBIX KAPOOHOBBIX
KHCIIOT
56 CriocoObI nostyyeHus 1 IpUMEHEHNE

Kap6OHOBLIX KHUCIIOT
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CrnoxHnble 3(hUpbl: TOMOJIOTUYECKUN P,
obmas popmyina, usoMepus u

http://school-

> HOMEHKJIaTypa. Pu3HIecKue u collection.edu.ru/catalog/rubr/d05
XUMHYECKHE CBOICTBa 3(pupoB 469af-69bd-11db-bd13-
Pemenne pacy€THbIX 3a1a4: 110 Ohttp://school-
58- YPAaBHEHUIO XUMHUUYECKON PEAKLUH, Ha collection.edu.ru/catalog/rubr/d05
59 orpezesieHue MOJIEKYIIpHON (HOpMyIIbI 469af-69bd-11db-bd13-
OpPraHUYEeCKOI'0 BelleCcTBa 0800200c9c10/?interface=catalog&
IpaxTuueckas paora Ne 3. Pemenue subject=31800200c9c10/?interface
60 SKCIIEPHMMEHTAIBHBIX 327124 110 TEME =catalog&subject=31
"KapOonoBsie Kuciotsl. Cioxxabie 3¢pupsr”
61 Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOUCTBA (TUAPOITU3)
Oco0eHHOCTH CBOICTB JKHUPOB,
62 COJIeprKalINX OCTATKH HETpeIeIbHbIX
JKHUPHBIX KUCJIOT. JKUPBI B IPUPOJIE http://school-
MBLTa KAK COMH BBICITAX KAPGOHOBBIX collection.edu.ru/catalog/rubr/d05
KHCIIOT, UX Moroluee neiicreue. [loHsTre 0 2693620 LIC0-DESS
63 Ohttp://school-
CUHTETHUYECKUX MOIOIIUX CPEJICTBAX _
collection.edu.ru/catalog/rubr/d05
(CMC)
469af-69bd-11db-bd13-
T'eneTrrieckas CBs3E yIIeBOIOPO/OE H 0800200c9c10/?interface=catalog&
64 KHCIOPOACOACPHAMINX OPTaHHHCCKUX subject=31800200¢9¢10/?interface
BCILCCTE =catalog&subject=31
65- Pacu€tel 0 ypaBHEHUSAM XUMHUECKUAX
66 peakuit
67 CucremaTtu3zaiys U 0000IIeHHe 3HAHUN IO
TeMe
68 OO01mast XapakTepuCcTHKA YTIIEBOIOB U http://school-
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KJIacCU(UKAIUS yIIIeBOJOB (MOHO-, IU- U
HOJTHCaXapUIbI)

Monocaxapusl: (hu3nMuecKue CBOMCTBA U
HaXO0XJIEHNE B IPUPOJIE

[IpuMeHeHue roKo3bl, €€ 3HaUYeHue B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
Ohttp://school-
collection.edu.ru/catalog/rubr/d05
469af-69bd-11db-bd13-
0800200c9c¢10/?interface=catalog&
subject=31800200c9c10/?interface

69 =catalog&subject=31
nakro3a. Haxoxxnenue B mpupone u
IIPUMEHEHHE JUCAXaPUI0B
[Tonmucaxapuapl: CTpPOEHHE MaKpPOMOJIEKYJI,
¢u3nveckre 1 XUMHUYECKHE CBOMCTBA,
IPUMEHEHNE
70 [TonsiTrie 06 MCKYCCTBEHHBIX BOJIOKHAX
71- Pemenue pacueTHbIx 3a/1a4 Ha
73 OIpeZiesIEHUE JI0JIM BBIXOAA MPOJIyKTa
peaKuuyu OT TEOPETUUECKU BO3ZMOXKHOTO
14- Cucremarusanys 1 0000IeHre 3HAHUHN 110
76 pasnerny
Konrtponbnas pabora no reme
77 "Kucnoponaconepxamue OpraHndecKue
coenuHeHus"
AMUHBI: K1accuuKanus, CTpoeHue http://school-
8 MOJIEKYI, 0011[asi popMyI1a, H30MEpHS, collection.edu.ru/catalog/rubr/d05
HOMEHKJIaTypa U (pu3nyecKre CBOWCTBa 469af-69bd-11db-bd13-
79 XUMHYECKHE CBOMCTBA aTH(PaTHUECKUX Ohttp://school-
aMWUHOB collection.edu.ru/catalog/rubr/d05
80 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH 469af-69bd-11db-bd13-

XUMHYECKHX CBOMCTB aHHJIMHA

0800200c9c10/?interface=catalog&
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81

CriocoObI mostyueHus 1 IPUMEHEHNE
annpaTUIeCKuX aMUHOB

subject=31800200c9c10/?interface

=catalog&subject=31

82

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
u30MepHsi, (PU3NYeCcKre CBOMCTRA.
OTtnenpHbIE TPEICTaBUTENH O
AMHHOKHUCIIOT

83

84

XHUMHUYeCKre CBOMCTBA AMHMHOKHUCJIIOT, UX
OMOJIOrMYECKOC 3HAUCHHUE AaMHUHOKHUCIIOT.
CuHte3 u TUAPOJIN3 MEITUA0B

benku kak npupoiHbIe NOIUMEPSI;
CTPYKTYpbI O€JIKOB

85

XUMHAYECKHUE CBOUCTBA OEIIKOB

86

87

88

89

A30Tcoz[ep>1<amne TCTCPOUUKINICCKUC
COCAMHCHUS. HYKJIGI/IHOBI)IC KHUCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJoruyeckas POJIb

[Tpaktuyeckas padora Ne 4. Perenue
9KCHEPUMEHTAIbHBIX 33134 110 TeEMe
"A3zoTcoaeprKalye OpraHu4ecKre
coenqnueHusa”

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHui"

KonTtponbHas pabora o Teme
"A3zoTcoaeprKale opraHu4ecKue
coeuHeHus"

90

OcHOBHbIE OHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U

http://school-
collection.edu.ru/catalog/rubr/d05
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MCTOJbI UX CUHTC3a —IIOJIMMCPU3alvd U

469af-69bd-11db-bd13-

NOJUKOHJICHCALU Ohttp://school-
[Tnactmacchl. Y TUIM3aLus U nepepaboTka collection.edu.ru/catalog/rubr/d05
N emxa 1 469af-69bd-11db-bd13-
N 0800200c9c10/?interface=catalog&
DnacToMephl: HaTypaIbHBIN _ -
92 1 subject=31800200c9c10/?interface
CHUHTCTHUYCCKHE KaydyKu. Pe3nHa -
=catalog&subject=31
Bosokna: HaTypanbHbIe, HICKYCCTBEHHEIE,
93 cunternueckue. [lomumepsl crienuaaIbHOTO 1
HA3HAYEHUS
[IpakTuueckas pabora Ne 6. Pemenue
94 DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"Pacno3HaBaHue ImiacTMacc U BOJIOKOH"
O00011IeHNE U CUCTEMATH3AIUS
95 W3YYCHHOTO MaTepuaia 1o TeMe 1
"BbICOKOMOJIEKYJISIPHBIE COSTUHEHUS"
96-
PeszepBHOE Bpems 7
102 P P
OBIIEE KOJIMYECTBO YACOB I10 170

[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTesibHbIE pecypchl

Atom. CocTaB aTOMHBIX sJIEP.
XuMuueckni 31eMeHT. M30To1b!

CTpoeHHe IIEKTPOHHBIX 000JI0UEK
aTOMOB, KBAHTOBBIE YHCIIA.
Knaccugukaiius XAuMHIECKUX
3JIEMEHTOB (S-, -, d-, f-a;memMenThI)

Pacnipenenenue 31eKTpOHOB 110
aTOMHBIM OpOUTAIAM. DJIEKTPOHHBIE
KOH(UTYypauy aToMOB 3JIEMEHTOB B
OCHOBHOM H BO30YXIEHHOM
COCTOAHUH

DeKTpOHHbIE KOHPUTypaIH
MOHOB. DJIEKTPOOTPULIATETBHOCTD

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31

Ilepronnueckuii 3aKOH 1
Ilepronnueckas cucrema
XUMHYECKHX 3aeMeHToB /1. H.
Menzeneesa, CBs3b C COBPEMEHHOMU
TEOPHEN CTPOEHUSI AaTOMOB.
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX DJICMEHTOB U
00pazyeMbIX HMH TIPOCTHIX U
CJIOKHBIX BEIIECTB MO TPyIIaM 1
nepuoiaM
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Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBsi3U. BogopoaHas
CBsI3b. MEXKMOJICKYIISIPHBIE
B3aUMOJICUCTBUA

BaneHTHOCTE M BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ C
HX TEOMETPUUYECKUM CTPOCHUEM

IIpencraBienus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTATNIMYCCKUX PCIICTOK U
CBOMCTBA BEILIECTB

http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-
0800200c9c11/?interface=catalog&subject=31

10

11

12-13

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
IIpencraBnenne 0 KOTIOUAHBIX
pacTtBopax

HcTtrHHBIE paCTBOPHI: HACBIILIEHHBIE
1 HEHACBIIIEHHbIE, PACTBOPUMOCTD.
Kpucramnorunaparst

CriocoOb! BBIpaKEHUS
KOHIIEHTPAILlUN pacTBOPOB

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31

14-15

Pemenne 3ama4u ¢ MCoab30BaHUEM
MHOHATHH "MaccoBas JOJIA
pacTBOpEHHOTO BemecTa',
"MoJsipHasi KOHUEHTpaus'"
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16-17 Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHMYECKUX BEIIECTB

18 Cucremarusanus U 00001eHue 1

3HaHUH 110 TEME

KonTponbhas pabota no remam

"Ctpoenue aroma. [lepuonuueckuii

19 3akoH u [lepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneesa", "Ctpoenue

BelecTsa. MHoroo6pasue BemniecTs"

Knaccudukanus XuMHuecKux
peakirii B HEOPraHMYECKOU U
90-21 OpraHMYECKON XUMHUHU. 3aKOH
) COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U IIPEBPAILCHUS

SHECPTHUU IIPU XUMUYCCKHUX PCAKIUAX

TennoBble 3¢ (HeKThl XUMUYECKHX

22 peakumii. TepMOXUMHUECKHE 1 http://school-
ypaBHEHUS collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-
0800200c9c11/?interface=catalog&subject=31

Borurcnenus o ypaBHeHUAM
23-24  XUMHYECKUX PEaKIHii 1 2

TEPMOXHMHUYECKUM YPAaBHEHUAM
CKOpOCTbh XMMMUYECKOH pPEaKLuH, €€

25 3aBUCHUMOCTD OT PA3JIMUHBIX 1
daxTopoB. KaTanus u karanuzatopsl

26 I'oMmorenHEIe U reTCPOrcHHLIC
peaxiuu

27 [IpakTuueckas padora Ne 1 o reme 1 1



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
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"BausiHue pa3nuYHbIX (GaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU peakiuun"

28

OO6patumebie U HEOOpaTUMBbIE
peakii. XMMHYeCKOe paBHOBECHE.
[IpakTuueckas padora Ne 2 o treme
"BausiHue pa3nTUYHbIX (GaKTOPOB Ha
HOJIOKEHUE XUMUYECKOTO
paBHOBecHUA"

29

DNEKTPOTUTHYSCKAST TUCCOIUAITHS.
CHIbHBIC U CJTA0BIC DJICKTPOJIUTHI.
CreneHp TUCCOIUAIINN

30

31-32

33

HNonnoe npoussenenue Boabl. Cpena
BOJIHBIX PacTBOPOB. BoiopoiHbIii
nokazatenb (pH) pactBopa

I'maponus coneit. Peakiuu,
MPOTEKAIOIIKE B paCTBOPaX
3JIEKTPOJIUTOB

[Tpaktuyeckas pabora Ne 3 o Teme
"XuMH4ecKre peakliui B pacTBOPax
JJEKTPOJIIUTOB"

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31

34

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC
peakuuu. Baxueiire okucauTenu
Y BOCCTAaHOBUTEIHU

35-36

37

MeToa 3IeKTpOHHOTO (3JIEKTOHHO-
HOHHOTO) OanaHca

DNEKTPOIN3 PACTBOPOB U PACIIIIABOB
BEIIIECTB

38

Pemenne 3a1a4 pasjIMYHbIX TUIIOB



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
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39

KontponsHas pabora o Teme
"Xumuyeckue peakiuu"

40

41

IIonoxenue HeMETaLIOB B
[Iepuonnueckoii cucreme
XUMHUUYECKUX 3jieMeHToB J[. 1.
MenzeneeBa u 0COOCHHOCTH
CTpOCHHUsI BX aTOMOB. Du3nyeckue
CBOICTBA HEMETAJIOB. AJUIOTPOIHUS
HEMETaJUIOB (Ha IpUMepe
KHCJIOPOJIa, cepbl, hocdopa u
yriepojia)

Bonopon: nonyuenue, pusznyeckue
1 XUMUYECKHe cBorcTBa. ['uapu bl

http://school-
collection.edu.ru/catalog/rubr/d05469af-

42

l"anorensl: HaXOX/IEHUE B IPUPO/IE,
CHOCOOBI OMyYeHHUS, PUIUICCKUE U
XUMHYECKHUE CBOMCTBA

43

44

45

I"anorenoBogopoael. Baxkueiiue
KHCIIOPOJICOAEPKAUE COCANHEHHUS
TaJIOTEHOB

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI TOTYyYEHUS TaJOTEHOB.
IIprmeHeHre TaIoreHoB U UX
coenuaeHui. [Ipaktudeckas pabora
Ne 4. Pemienune sxcriepuMeHTaIbHBIX
3agad4 mo teMme "l"anoredsr"”

Kucnopon: naboparopHsie u
MPOMBIIIJIEHHBIE CIIOCOOBI
NoJIyueHusi, PU3NYEeCcKue u
XuMH4ueckue cBoiictBa. O30H.

69bd-11db-bd13-
0800200c9c11/?interface=catalog&subject=31

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31
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[IpuMeHeHne Kuciaopoaa u 030Ha

46
47

OKcuIbl U IEPOKCHUIBI

Pemenne 3ala4 Pa3JIM4YHbIX TUIIOB

48

49

Cepa: Hax0XJIeHHE B IPUPOJIE,
CHocoOBI MOMyYeHUs, PUIUIECKUE U
XUMHYECKHUE CBOMCTBA

CepoBoaopon, cyiabhuisl

50

Kucnopoacoaepsxamue coegnHeHUsS
cepbl. OCOOEHHOCTH CBOWCTB
CEPHOM KHUCIIOTHI

o1

[IpakTrueckas padora Ne 5.
Pemenue OKCIICPUMCHTAJIbHBIX
3aaa4 o teme "Cepa u eé
coeuHeHUs"

52

53

54

55

A30T: HaXO0XJACHUE B IPUPOJIC,
CHocoObl OTy4eHUs!, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK,
HUTPHUIBI

Kucnopoaconep:xaiiue coeiMHEHUS
azora. OcoOOEHHOCTH CBOMCTB
A30THOU KHUCIIOTHI

®dochop: HaxOXkIEHNE B IPUPOJIE,
CIocoObI MOMy4YeHUs!, PUINIECKUE U
xumHu4deckue cBoiictBa. dochuap u
bochun

Oxkcunst pocdopa,
dbocdopcoaepkamre KUCIOTHI.
Comu dochopHOt KUCTOTHI

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31
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56

[Mpumenenne docdopa u ero
coenuaeHuit. ochopHbie
ya00peHus

S7

[IpakTuueckas padora Ne 6.
Pemenne skcnepuMeHTaIbHBIX
3aga4 1o Teme "A30T u ochop u ux
coenuHeHus"

58

VYrnepoa: HaXOXIACHUE B IPUPOJE,
QIIIOTPONHBIE MOAU(UKALINY;
du3nveckre 1 XUMHIECKHE
CBOMCTBA, IPUMEHEHHNE

59

60

61

62

63

Oxkcun yrinepona(ll), oxcun
yraepona(lV), yronsHas kucinora u
e€ com

Kpemuuii: HaxoJIeHHe B IPUPOJIE,
CrocoObl MOTy4YeHUs], PU3NUYECKHE U
XHMHYECKHE CBOMCTBA

Oxkcun kpemuus(1V), kpemHueBas
KHUCTI0Ta, CUIIMKATHI. [IpumeHeHue
KPEMHUS U €T0 COeTMHEHUH.
CrekI10, €ro nmoiyuyeHue, BUIbI
CTEKJIa

[TonoxeHue MeTaIoOB B
Ilepuoauueckoit cucreme
XUMHUYECKHX DJIEMEHTOB.
OcoOeHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB

O6mue puznueckue CBOCTBa

http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31
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MeTaJIoB. [IpruMeHeHre MeTaioB B
OBITY ¥ TEXHHKE

64

65

66

67

Cnnael MetaioB. Kopposust
METaJIIIOB

DIIEKTPOXUMHUYECKUH P
HarpspKeHuH MetauioB. O0mme
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

OO61as xapakTepuCTHKa METAJIOB
|A-rpynnet [lepuoaunyeckoii
CUCTEMbl XUMHYECKUX JIEMEHTOB.
Hatpuii u xanuii: nonydyeHue,
buznyecKkue 1 XUMUYECKHE
CBOICTBa, IPUMEHEHUE ITPOCTHIX
BEILIECTB U UX COCAUHECHHI

OO01mas xapakTepuCTHKa METAJIOB
lHA-rpynnst [lepuoanueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Maruauii 1 KaJIbILIUi: MOJy4YEHHE,
bu3nYecKue 1 XUMHIECKIE
CBOMCTBA, MPUMEHEHNE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-

0800200c9c11/?interface=catalog&subject=31

68

69

70

JKEcTKOCTH BOABI U CITOCOOEI €6
yCTpaHCHHUS

AIOMUHUN: TIOJTyYEHHE,
¢du3nueckrue 1 XUMHUYECKHE
CBOICTBa, IPUMEHEHHE
AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA aTFOMUHUS,
TUIPOKCOKOMILIEKCHI AIFOMUHUSA, UX



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31

IIPUMEHEHHUE

[TpakTrueckas padota Ne 7.
Pemenne skcniepuMeHTaIbHBIX

71
3a7a4 no teMe "MeTaiibl TIIaBHBIX
noarpynn”
OO61mas XapaKkTepUCTUKA METAILIOB http: _SCh°°|'
- no6ounbIX moarpyr (B-rpyrm) collection.edu.ru/catalog/rubr/d05469af-69bd-
[Iepuonnueckoi cucTeMsl 11db-bd13-
0800200c9c11/?interface=catalog&subject=31
XUMHYECKHUX DIIEMEHTOB
http://school-
Du3nyecKue 1 XUMUYCCKUEe collection.edu.ru/catalog/rubr/d05469af-69bd-
73 CBOICTBa XpOMa M €ro COeIMHEHUH, 11db-bd13-
HUX IIPUMCHCHHUC 0800200c9c11/?interface=catalog&subject=31
http://school-
Baxnenmme coenHeHUs] Maprasiia. collection.edu.ru/catalog/rubr/d05469af-69bd-
74 IIepmaHranar xanus, ero 11db-bd13-
OKHCITUTENILHBIE CBOMCTBA 0800200c9c11/?interface=catalog&subject=31
du3nUecKue U XUMUYIECKHE http://school-
CBOHCTBA JKeJIe3a H ero COeMHEHHIL, collection.edu.ru/catalog/rubr/d05469af-69bd-
75 I 11db-bd13-
OJIy4€HHE U MPUMEHEHHE CIJIaBOB
0800200c9c11/?interface=catalog&subject=31
J)Kejesa
http://school-
Du3nyecKnue 1 XUMUIECKUE collection.edu.ru/catalog/rubr/d05469af-69bd-
76 CBOMCTBa MEJTU M €€ COCTMHEHUH, X 11db-bd13-
OPUMCHCHHC 0800200c9c11/?interface=catalog&subject=31
77 duznueckre 1 XUMUYECKUE http://school-
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CBOMCTBA LIMHKA U €r0 COCAUHCHUM,
HX IPUMEHEHHUE.
' apOKCOKOMIIEKCHI IIMHKA

[TpakTuueckas padota Ne 8.
Pemenue sxcriepuMeHTaIbHBIX

collection.edu.ru/catalog/rubr/d05469af-69bd-
11db-bd13-
0800200c9c11/?interface=catalog&subject=31

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

78 - .
3a1a4 1o reMe "MeTasibl T000YHBIX 11db-bd13-
" 0800200c9c11/?interface=catalog&subject=31
MOATPYIII
http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-
79-82  Pemienue 3ama4 pa3InuHbIX THUIIOB 11db-bd13-
0800200c9c11/?interface=catalog&subject=31
http://school-
O0oO0uIeHue 1 cucTeMaTU3aNKs collection.edu.ru/catalog/rubr/d05469af-69bd-
83 M3YYEHHOTO MaTepuaa o TeMe 11db-bd13-
"Meramibl" u «Hemeranab» 0800200c9c11/?interface=catalog&subject=31
http://school-
o KOHTpONbHast paboTa 1o TeMe collection.edu.ru/catalog/rubr/d05469af-69bd-
«Hemeramer» "Mertamis!" 11db-bd13-
0800200c9c11/?interface=catalog&subject=31
http://school-
CBS3b HEOPraHIECKHX 1 collection.edu.ru/catalog/rubr/d05469af-69bd-
85 11db-bd13-
OPraHUYECKHUX BEIIECTB SR ee
0800200c9c11/?interface=catalog&subject=31
Pose xumuu B o0ecrieueHun http://school-
86 YCTOMUYUBOTO PA3BUTHSA collection.edu.ru/catalog/rubr/d05469af-69bd-

yenoseudecTBa. [IoHATHE O HAYYHBIX

11db-bd13-



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31

METOJaX MCCICA0BaHNA BCIICCTB

HaquHe IMPUHIHUIIBI OPraHU3alnuu
XUMHYCCKOI0 MpOn3BOJACTBA.

0800200c9c11/?interface=catalog&subject=31

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

87 i .
[IpomeIneHHBIe CTIOCOOBI 11db-bd13-
o 0800200c9c11/?interface=catalog&subject=31
MOJIYYCHUS] BaXKHEHIITNX BEILIECTB
http://school-
XHUMHYECKOE 3arpsA3HEHHE collection.edu.ru/catalog/rubr/d05469af-69bd-
88 OKpYKaroIllen Cpeibl U ero 11db-bd13-
MOCJIEACTBUA 0800200c¢9c11/?interface=catalog&subject=31
http://school-
XUMHS H 310POBbE YeTOBEKa. collection.edu.ru/catalog/rubr/d05469af-69bd-
89 1 11db-bd13-
€KapCTBEHHBIE CPE/ICTBA
0800200c9c11/?interface=catalog&subject=31
http://school-
Xumust . Pors xumun B collection.edu.ru/catalog/rubr/d05469af-69bd-
90 o0ecrevyeHny MUIIeBOn 11db-bd13-
0€30MacHOCTH 0800200c9c11/?interface=catalog&subject=31
http://school-
KocMmeTiueckue i maphoMepHbie collection.edu.ru/catalog/rubr/d05469af-69bd-
91 11db-bd13-
cpeacta. beiToBas Xxumus
0800200c9c11/?interface=catalog&subject=31
http://school-
XuUMHUS B CTPOUTEILCTBE. collection.edu.ru/catalog/rubr/d05469af-69bd-
92 Bakneiimue cTpouTENbHBIE U

KOHCTPYKIIMOHHBIC MATCPUAJIBL

11db-bd13-

0800200c9c11/?interface=catalog&subject=31



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31

XUMHA B CEIILCKOM XO3SIHCTBE.

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

93 Opranndeckue 1 MUHEPAIbHBIC 1 11db-bd13-
yRoOpeHus 0800200c9c11/?interface=catalog&subject=31
http://school-
o O T r— . collection.edu.ru/catalog/rubr/d05469af-69bd-
3HAHUHU II0 TEME 11db-bd13-
0800200c9c11/?interface=catalog&subject=31
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/?interface=catalog&subject=31

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

BB.Epemun, HE.Ky3smenko, BU.Tepenun/ nox pen. Jlyamna B.B Xumus

(yrnyonennsiii ypoBenb) 10 kiacc poda 2021
BB.Epemun, HE.Ky3emenko, BU.Tepenun/ mon pen. Jlynmna B.B Xumwus

(yrmyonennsiid yposenb) 11 kmace dpoda 2021

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

BB.Epemun, HE.Ky3smenko, BU.Tepenun/ nox pex. Jlynuna Metonuueckoe
noco6ue aisa yaurenss XUMUSA 10 knace [Ipocsemnienune 2019
IToapoo6wuee: https://www.labirint.ru/books/501790/?ysclid=Im0807qcjj499923
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

=

https://edu.gov.ru/ — caiit Munnpocsenieaus PO.
https://eds00.ru/ — caiit «ExuHOE coaeprkaHue 00mero 00pa3oBaHUs.
3. http://samregion.edu.ru — caiitr MuHHUCTEpCTBA
oOpa3oBaHuUs u HaykuCamapckoit o0J1acTu.
4. http://obrnadzor.gov.ru/ — denepanpHas ciyxba 1Mo HaA30py
B c(hepeoOpa3oBaHUs U HAYKH.
www.fipi.ru — denepanbHBIE WHCTUTYT Temarorudeckux wusMepeHuit(DUI]
https://edsoo.ru/constructor/ — KoacTpykTop pabodux mporpamm.
7. http://www.prosv.ru — caiit m3arensctBa «IIpocBerieHne.
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