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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero 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
obpazoBanusi(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 npodeccruoHaabHOTO 00pa3oBaHUs, 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, COACp>KaHUS,
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 IEJsIX, COACp)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, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 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 JIMHUSIM/pa3ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

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
MIPOrpaMMBbl CpeaHero o01ero oOpa3zoBaHuUs (JITYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENeNsThCsl B COOTBETCTBUM C HANpaBICHHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyYEHMsI Ha ypOBHE CPEIHEr0 OO0IIero oO0pa3oBaHUS
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 CPEIHEro npodeccuoHanbHOro
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEAYIOMIETrO NOJTyYeHUs] 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 rmnpeamera «XuUMHUS» OPUEHTHUPOBAHO TAKXKE HaA pelIeHue 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  nipeamMeTa «XUMHUs» Ha YPOBHE YIIIyOIEHHOTO H3y4deHHUs
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 nosokeHust GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHsS IpeaMeTa. JTa CUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUA OObEMA 3HAHUM O XUMHUYECKHX
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 TepMoaMHAamMuKH. HM3ydeHume 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
pa3pyllieHuH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYECHHUS [Tl KJIACCOB ONpPEeaeIEHHOTO Ipodus (TJIaBHBIM
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 MaTepuaia 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 TEPMOAMHAMHUKH, DJIEKTPOJIN3d, NPEACTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHHUS XMMHUYECKONM 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 H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyeHun ydeOHOro mnpeameTra «XUMHUS» Ha YIIIyOJIEHHOM YPOBHE
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 OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUM MTPUPOJIBI, O MECTE XUMHH 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 SHEPIUH, 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: GyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHHWS XUMUYECKUX pPEakKLMil, 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 HWJEH M TpPOOJEM COBPEMCHHON XUMHH, JJISI OOBSICHCHHS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM M MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB U OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIMX 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, (OPMHPOBAHUE 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 yYMEHUW M HABBIKOB Pa3yMHOI'O MPHUPOJONOIL30BAHMS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBaHusi, coctaBisier 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer wW 3HAaYE€HHE OPraHUYECKOM XHMMHUHU, MPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanus3mbl 00pa3oBaHMsl KOBAJIGHTHOM CBsI3M (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNIbl Pa3IUYHBIX BUIOB: Ppa3BEPHYTas, COKpani¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbyHkunoHagsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucremaruueckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHs] BEIIECTB M HUX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: PEAKUWHU 3aMELICHUS, HW30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKJIATYpA.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuaM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzamnus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEPHU3aLMHU, OKUCIIeHUs. KHUCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuE MoOJieKynbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMoOJenCcTBUE TUTAIOTEHAIIKAHOB C MArHUEM WM LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX IPEBpAILCHUI:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [{eiicTBUE 3TaHOIA U METaHOJIA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUM 3aMEIICHUS, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0OsI osryueHus: U mpuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHYECKHME  CBOICTBAa  aJIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIaTypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mmast xapaktepucTuka yriaeBoaoB. Knaccudukarus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIUPTOBBIX U aJIbJICTUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIH3, MOJydeHHe >PHUpPoB LeUToia03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aNIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHWInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaHud. @Ou3nyecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. IlepBuyHasi, BTOpUYHAsE W TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPETHSST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, TOJMUCTHPOJ, MOJIUMETHIMETAKpPWIAT, MOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MENK), UICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3laMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAXO0XJICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB MM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIEIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: «merka, opraHu3M, OdKocucTeMa, Owuocdepa, MeTaboH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAI[MOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALMH PACTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJICJIBHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBeCcHUS. DaKTOpbI, BIUAIONIME HA IOJOXKEHUE XUMHUYECKOIO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelnme OKHCIMTEIM W BOCCTAHOBUTENIHW. METOJI 3JICKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lioKEHHUE TEPOKCUJA BOJOPOJAa B TMPUCYTCTBHM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpoibl. BaxxkHeumme KUCIOpOACOaepKaIIEe
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. @u3nUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[pruMeHeHne cepbl U €€ COeTMHEHHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeIMHEHM. A30THbBIE YTOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXJIeHWE B OpUpoOJe. AJUIOTPOIHBIE  MOIU(PUKAIIY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciota u e
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEHIECTB, 00PA30BAHHBIX YTIEPOJOM, U €0
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHud  MmetawioB.  OOmme  crnocoObl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anexkTpometaiutyprus. I[lonsarue o koppos3un meTamwioB. CrocoObl 3aIlUThl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: mnomydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE IMPOCThIX BEIIECTB M HX COCIUHECHUM.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [loydeHne u npuMeHeHue xpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA jKeJe3a U ero coeluHeHuil. OKCHpl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
H3yueHue oOpaslloB HEMETAJUIOB, FopeHue cephl, gocdopa, xkeneza, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKLMi Ha HEOPraHUYECKHE aHUOHbI, KATUOH BOJOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl HOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. IIpoMBIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecrieyeHuH SHEPreTHIeCKon Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u napgromepHbeie cpenactBa. beitoBas xumus. [IpaBuia
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03icTBe. OpraHndeckre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JaHO B BHJE pPACTBOpPA C OIPEICIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHU4ecKoM XMMHM B 11 Kilacce oCylecTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KJacCUu(UKaIus, MePUOJUIHOCTh, HAOJIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, Tel0, OO0OBEM, arperaTHOE COCTOSIHUE BEIECTBa, HJCaIbHBIA Tra3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCST POCCHUHCKON T'PaXKTAHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD» OTPaKarOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIluH, CBI3aHHBIC C XUMUYECKUMU SIBIICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHWs C BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HAMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIIbHOM TPaeKTOPHUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IeIeCO00pPa3HOro OTHOILIEHUS K IPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOAUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMUHU IS
pELICHUsI BONPOCOB PAMOHAIIBHOTO IMPUPOIONIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOABl U YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKON HaMpaBJICHHOCTH W BaXHOW pOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/Ia U AKOJOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0  TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBbIC yueOHbIC NEeUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKHUe AeHCTBHSA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIOJIb30BaTh IMPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuy — MpPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTHYECKUX 3a]1ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINM OTYET O MPOJEIaHHOMN paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMETHbIe ((Dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JMCKYCCHUU, BBICKa3bIBaTh UJI€H, (DOPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHYECKOTO PKCIEPUMEHTA, MPAKTUIECKOU paboThI MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3aj]lad, BbIOMpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIIITh CAaMOKOHTPOJIb JECATEIBHOCTA Ha OCHOBE CamMOaHalu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 110 XUMHH Ha yriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BHUJBI JACATEILHOCTH
M0 TOJYYEHUI0 HOBOT'O 3HAHUS M NMPUMEHECHHUIO 3HAHUM B Pa3IMUHBIX YYCOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe 10 XHMHUH NPEAMETHBIE PE3yJIbTAaThl MPEACTABICHBI 10 TOJaM
V3YyUYEHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaror:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOM
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUH MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aTOMa, TIHOpuAM3alMs aTOMHBIX OpOuTaneld, HOH, MOJIEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpPHUsl CTPYKTypHas M NPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIlME OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH JI. U. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalICHUS DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIHE B OCHOBE
NOHUMAaHUsI MPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexTsl, opuentantsl | u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLIMIAX  XUMHYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEepadOTKH HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMNA  IOCPEICTBOM  COCTABJIECHUS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

W3rOTaBJIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHMYECKUX BEIIEeCTB (ITWIICH, alleTHIICH, TOJIYO0J, TJIMLEPUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBASI KUCIIOTHI,
TJIMLWH, alaHuH, MajibTo3a, (PyKTO3a, aHWIMH, JUBUHIII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W HWOHHAsl CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWMCTB
BELIECTB OT X COCTaBa U CTPOCHMUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCIUHEHUH OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BJIUSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTHYECKOe MPUMEHEHHE TIPOAYKTOB NIepepaboTKy;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;



chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE omneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3aIINIO, BBISBICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHUYECKONM XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbBIEC 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEUICHUN
npo0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pAa3MYHBIX KIACCOB U
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MPaBUII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dbopMyIupoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pe3yabTaThl SKCHEPUMEHTA, aHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0JIaTh MPaBHUJIa IKOJIOTHYECKHU 11eJ1IeCO00pPa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouien
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEWCTBUS Ha >KUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIci nmokaszarens [1/1K;

aHAJM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a,;

c(hOpPMHPOBAHHOCTh, YMEHUUW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3IUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBor uHpopmanuu, MIHTepHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckKas
XUMUSD OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ PoJid B OOECIICUCHUH YCTONYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHYECKON, DHEPreTUYeCKON M IHILEeBOM
0€30IMacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3J]aHWU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl 4YeJIOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKHUH »JJIEMEHT, aToM, SApO aroMma,
W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTAIMYECKasl PeMIETKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AICKTPOJUTHUUYECKON TUCCOIUALMM, TEPUOIUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallde B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHM3MaX XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX 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 U UX NMPEBPALLICHUNA;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
BEILECTB;

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

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUU IO PA3JIMYHBIM MpPU3HAKAM (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 YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB NEPBOr0O—4ETBEPTOTO MEPHOIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHYECKUX JJIEMEHTOB U HUX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

chOpPMHPOBAHHOCTh YMEHHH: XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

C(OPMUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYUIHOCTh: OKHCIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MMOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OasaHca
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 YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUsI XUMHUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun 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 SIBICHUA NpUpPOAbl — HAONOJEHUE, H3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), 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 BBISBIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JI0JS BEIIECTBA B PACTBOPE» U «MOJSIPHAsT KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HA4YC€HHUs BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M LIENOYEH ¢
W3BECTHOM CTEMEHBIO JIUCCOIMAINK; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOJYKTa peakiu; OOBEMHBIX OTHOIIEHUUN
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAUKATOPOB, H3yUYEHHUE BIIMSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metaey u  «Hemerambsy) ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyJIupoOBaTh LE€db MCCIAEAOBAaHUS, NPEICTABIATh B



pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH X
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMH TIO BBIMOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATEIPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOI'O JEUCTBUSI HA JKHUBBIE OPTaHU3MBI ONPEAECIEHHBIX HEOPTaHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUUYECKON MH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeacTBa MaccoBoit nundopmaiuu, MHTEpHET U Ipyrue), KpUTUIECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaInio, nepepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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2.3 YTJIEBOIOPO/IBI 8 1 :
00.ru/ http://www.hemi.nsu.ru/
(apennr)

http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html



http://www.websib.ru/noos/chemistry/cheerful.htm
http://www.himhelp.ru/
http://cnit.ssau.ru/organics/index.htm
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://schoolchemistry.by.ru/
http://chem.olymp.mioo.ru/
http://www.hemi.nsu.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://chem.olymp.mioo.ru/
http://www.himhelp.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mriya-urok.com/categories/himiya/
http://www.hemi.nsu.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

IIpuponHsie
UCTOYHUKHU

http://schoolchemistry.by.ru/ http://chem.olymp.mioo.ru/

24 YIJIEBOJOPOJIOB U UX 4 http://www.websib.ru/noos/chemistry/cheerful.htm
nepepaboTka
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
["anoreHnpou3BOIHEI .http://mriya-urok.com/categories/himiya/
2.5 4 1 . )
€ YIJIEBOIOPOJI0OB http://chem.olymp.mioo.ru/ http://www.himhelp.ru/
http://cnit.ssau.ru/organics/index.htm:
Hroro mo pazueny 35

Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

.http://mriya-urok.com/categories/himiya/
http://www.websib.ru/noos/chemistry/cheerful.htm

A o) 11 -
3 Crpret. Denon http://www.himhelp.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
KapOouunbHble
COEINHEHHN:
3.2 AILIICTHIBT H KETOHBL. 21 http://www.websib.ru/noos/chemistry/cheerful.htm
KapOonoBsie
kuciiotsl. CII0KHBIE
s¢upsl. XKupsl
.http://mriya-urok.com/categories/himiya/
http://schoolchemistry.by.ru/

3.3 VrieBoasl 9 1 http://www.websib.ru/noos/chemistry/cheerful.htm
http://www.hemi.nsu.ru/ http://cnit.ssau.ru/organics/index.htm:
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Uroro no pazgeny 41

Pa3nes 4. A3oTcoagepskanue opraHi4ecKue coeJHHEeHHs

4.1

AMUHEL

12

1

.http://mriya-urok.com/categories/himiya/



http://schoolchemistry.by.ru/
http://chem.olymp.mioo.ru/
http://www.websib.ru/noos/chemistry/cheerful.htm
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mriya-urok.com/categories/himiya/
http://chem.olymp.mioo.ru/
http://www.himhelp.ru/
http://cnit.ssau.ru/organics/index.htm
http://mriya-urok.com/categories/himiya/
http://www.websib.ru/noos/chemistry/cheerful.htm
http://www.himhelp.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://www.websib.ru/noos/chemistry/cheerful.htm
http://mriya-urok.com/categories/himiya/
http://schoolchemistry.by.ru/
http://www.websib.ru/noos/chemistry/cheerful.htm
http://www.hemi.nsu.ru/
http://cnit.ssau.ru/organics/index.htm
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mriya-urok.com/categories/himiya/

AMHHOKMCIIOTHI. http://cnit.ssau.ru/organics/index.htm:

Benkn http://www.websib.ru/noos/chemistry/cheerful.htm
http://www.hemi.nsu.ru/ http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.htmi

Wroro no pazueny 12

Pa3pnen S. BeicokoMoJieKyIsipHbIE COeAUHEHUSA

.http://mriya-urok.com/categories/himiya/
BricokoMoneKyspHbI http://www.websib.ru/noos/chemistry/cheerful.htm
5.1 6 1 ;
€ COeIMHEHN http://www.hemi.nsu.ru/ http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO 102 4 9
YACOB I10 ITPOTPAMME



http://cnit.ssau.ru/organics/index.htm
http://www.websib.ru/noos/chemistry/cheerful.htm
http://www.hemi.nsu.ru/
http://school-/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mriya-urok.com/categories/himiya/
http://www.websib.ru/noos/chemistry/cheerful.htm
http://www.hemi.nsu.ru/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

11 KJIACC

Ne

n/
U TeM
It

Pasznea 1. TeopeTrnueckue oc

Haumenosan

KoanuecTBo 4acoB

He pa3/iesioB

NMPOrpaMmbl

Bcer
0

KonTpoasu
ble padoThI

HOBbI XUMHH

IMpakTuyeck
ue padoTsl

JuaekTpoHHble (LU(poBbIe) 00pa3oBaTebHbIE PeCYpPChI

aToMa.

11

n.

Crpoenue

[Tepunoguueck
W# 3aKOH B
[Tepunoguueck
as cucremMa
XUMHUYECKHX
31eMEeHTOB /.

Menneneena

http://schoolchemistry.by.ru/ http://www.hemi.nsu.ru http://www.himhelp.ru/

.http://mriya-urok.com/categories/himiya/

1.2

1.3
peaxiuu

Crpoenue
BEIIIECTBA.
MHoroo6pa3
U€ BEIIECTB

XUMHYECKHUE

11

19

http://www.himhelp.ru/ http://www.biochem.nm.ru/science/element.htm
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

http://www.himhelp.ru/ http://www.hemi.nsu.ru http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Uroro no pazgeny

39

Pa3nes 2. Heoprannueckasi XuMust

2.1 Hemerasuisl

31

.http://mriya-urok.com/categories/himiya/ http://www.himhelp.ru/
http://www.biochem.nm.ru/science/element.htm http://www.hemi.nsu.ru



http://schoolchemistry.by.ru/
http://www.hemi.nsu.ru/
http://www.himhelp.ru/
http://mriya-urok.com/categories/himiya/
http://www.himhelp.ru/
http://www.biochem.nm.ru/science/element.htm
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://www.himhelp.ru/
http://www.hemi.nsu.ru/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mriya-urok.com/categories/himiya/
http://www.himhelp.ru/
http://www.biochem.nm.ru/science/element.htm
http://www.hemi.nsu.ru/

2.2

MeTtaninsl

23

http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

.http://mriya-urok.com/categories/himiya/ http://schoolchemistry.by.ru/
http://www.biochem.nm.ru/science/element.htm http://www.hemi.nsu.ru
http://900iqgr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hroro no pazneny

54

Pa3zgen 3. XumMus u ;Ku3HbL

Metonsl http://school-
O3HAHUA B sector.relarn.ru/nsm/chemistry/Rus/chemy.htmlhttp://www.biochem.nm.ru/scienc
31 XHUMUH. 9 e/element.htm http://schoolchemistry.by.ru/ .http://mriya-
XuMus u urok.com/categoriehttp://900igr.net/prezentatsii/khimija/khimija-v-
SKHM3HD zhizni.htmls/himiya/
Hroro mo pazueny 9
OBIIEE
KOJIMYECTBO 102
YACOB I1O

I[TPOTPAMME



http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mriya-urok.com/categories/himiya/
http://schoolchemistry.by.ru/
http://www.biochem.nm.ru/science/element.htm
http://www.hemi.nsu.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.htmlhttp:/www.biochem.nm.ru/science/element.htm
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.htmlhttp:/www.biochem.nm.ru/science/element.htm
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.htmlhttp:/www.biochem.nm.ru/science/element.htm
http://schoolchemistry.by.ru/
http://mriya-urok.com/categoriehttp:/900igr.net/prezentatsii/khimija/khimija-v-zhizni.htmls/himiya/
http://mriya-urok.com/categoriehttp:/900igr.net/prezentatsii/khimija/khimija-v-zhizni.htmls/himiya/
http://mriya-urok.com/categoriehttp:/900igr.net/prezentatsii/khimija/khimija-v-zhizni.htmls/himiya/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer KoHTpoabH
0 ble paboThI

IIpakTHYeck
ue padoTsl

Jlara
U3y4eHus

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTeIbHbIE
pecypcsl

[Ipenmer n
3HauYeHue
OPraHuYeCKOu
XUMUH,
MIPE/ICTABICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COeTMHEHNN

ONEeKTPOHHOE
CTPOEHHUE aToMa
yriepoja (0OCHOBHOE
U BO30YX/1€HHOE
COCTOSIHUS).
Banientnsle
BO3MOYKHOCTH aTOMa

yriepona

06.09.2023

06.09.2023

http://www.websib.ru/noos/chemistry/cheerful.htm

http://www.websib.ru/noos/chemistry/cheerful.htm

XuMHu4ueckasi CBA3b
B OpPraHUYECKHUX
COCTMHEHUSX.
MexaHu3MBbI
00pazoBaHUs
KOBaJICHTHOM CBS3HU,
CHOCOOBI pa3phIBa

07.09.2023

.http://mriya-urok.com/cateqgories/himiya/
http://www.websib.ru/noos/chemistry/cheerful.htm



http://www.websib.ru/noos/chemistry/cheerful.htm
http://www.websib.ru/noos/chemistry/cheerful.htm
http://mriya-urok.com/categories/himiya/
http://www.websib.ru/noos/chemistry/cheerful.htm

CcBA3EH

Teopust ctpoeHus
OpraHUYECKUX
coenuHeHut A. M.
byrneposa

Buael nzomepun:
CTPYKTYypHas,
MIPOCTPAHCTBEHHAS.
ONEeKTPOHHBIE

3¢ deKTH B
MOJIEKYJIax
OpraHHYECKUX
COCIMHEHUN

13.09.2023

13.09.2023

http://www.websib.ru/noos/chemistry/cheerful.htm

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

[Ipencrasnenue o
KJaccuukanuu u
CHUCTEMaTHYeCKast
HOMEHKJIATypa
(IUPAC)
OpraHMYECKHUX
BEILECTB

Knaccudukanmst
peakuuii B
OPraHUYeCKOu
XUMHUHU

14.09.2023

20.09.2023

.http://mriya-urok.com/categories/himiya/

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

Cucremaruzanuus u
000011IeH1Ee 3HAHWI
10 TEME

20.09.2023

http://schoolchemistry.by.ru/ http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

AJKaHEbI:
TOMOJIOTHYECKUH

21.09.2023

.http://mriya-urok.com/categories/himiya/



http://www.websib.ru/noos/chemistry/cheerful.htm
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://mriya-urok.com/categories/himiya/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://schoolchemistry.by.ru/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://mriya-urok.com/categories/himiya/

10

11

12

psn, odmas
opmyuna,
HOMEHKJIaTypa U
U30Mepus,
JJIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT

duznueckue u
XUMHUYECKHUE
CBOMCTBA aJIKAHOB

Haxoxnenne
aJIKaHOB B IPUPO/IC.
CriocoOsbl
MONTyYeHUs U
MpUMEHEHUE
aJIKaHOB

IuknoankaHbl:
obmas popmyna,
HOMEHKJIaTypa 1
U30Mepusl,
0COOCHHOCTH
CTPOCHUS U
XUMHYECKHAX
CBOICTB, CITOCOOBI
MONTyYeHUs U
MPUMEHEHUE

27.09.2023

27.09.2023

28.09.2023

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

.http://mriya-urok.com/categories/himiya/

.http://mriya-urok.com/cateqgories/himiya/

13

Pemenue
pacy€THBIX 3a71a49 HA
omnpeaeieHue

04.10.2023

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

http://www.hemi.nsu.ru



http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.hemi.nsu.ru/

MOJIEKYJIAPHOM
bopMyIBI
OpPTaHHYECKOTO
BEII[ECTBA I10
MaCCOBBIM JI0JISIM
aTOMOB 3JIECMCHTOB,
BXOISIINX B €r0
COCTaB.
CucreMaruzanus u
000011IcHIE 3HAHUI
10 TEME

14

15

AJKeHBI:
TOMOJIOTHYECKHUI
pan, oOmas
$opmya,
HOMEHKJIATypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII.
CrtpyKkTypHas 1 1uc-
TpaHC-U30MEepUs
aJIKEHOB

duznueckue u
XUMHYECKHE
CBOMCTBA aJIKCHOB.
IIpaBuno
MapkoBHHKOBa

04.10.2023

05.10.2023

.http://mriya-urok.com/categories/himiya/

.http://mriya-urok.com/cateqgories/himiya/

16

Croco0bl
MOJTyYCHUS U

11.10.2023

.http://mriya-urok.com/cateqgories/himiya/



http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/

IIPUMEHEHHUE
aJIKEHOB

IIpakTnueckas

pabora Ne 1 o Teme

17 "TTonryuenue 11.10.2023 = .http://mriya-urok.com/categories/himiya/
ATUJIEHA U U3yYECHUE
€ro CBOMCTB"
Pemenue
pacy€THBIX 3a7a4 HA
otipeAerierie . http://school-
18 MOTIEKYILIPHON 12.10.2023 ;m?[or.remru/nsm/chemistrv/Rus/chemv.htmI
bopMyIbI
OpPIraHUYeCcKOro
BEIIECTBA
AJKaIMeHBI:
COIIPSKEHHBIE,
U30JIUPOBaHHBIE, htto://school-
19 KYMYAHPOBATHEIC. 18.10.2023 sector.relarn.ru/nsm/chemistry/Rus/chemy.html
OcobenHoctu
3JIEKTPOHHOTO
CTPOCHUS
XUMHYECKUe
20 CBOI\/'ICTBfl 18.10.2023 http://school- .
COIPSDKEHHBIX sector.relarn.ru/nsm/chemistry/Rus/chemy.html
JTMEHOB
Crnioco0sl
21 HOIYHCHIL 1 19.10.2023 @ .http://mriya-urok.com/categories/himiya/

IIPUMEHEHHUE
aJIKaJINCHOB



http://mriya-urok.com/categories/himiya/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://mriya-urok.com/categories/himiya/

AJIKVHEBI:

TOMOJIOTHYECKUM
psin, obmras
opmyuna,
99 HOMEHKJIATypa, 95 10.2023 http://school- _
ANEKTPOHHOE U sector.relarn.ru/nsm/chemistry/Rus/chemy.html
MIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYII,
¢dusnueckue
CBOMCTBaA
93 XHAfHHeCKHe 95 10.2023 http://school- _
CBOICTBA aJIKHHOB sector.relarn.ru/nsm/chemistry/Rus/chemy.html
KauecrBennbie
24 peakuuu Ha 26.10.2023 .http://mriya-urok.com/categories/himiya/
TPOWHYIO CBS3b
CniocoOb1
o5 MIOJIYYECHUS U 08.11.2023 http://school- _
IpUMEHEHHE sector.relarn.ru/nsm/chemistry/Rus/chemy.html
AJKUHOB
Pemenue 3agauq:
pactCrsl 1o http://www.hemi.nsu.ru http://school-
26 ypaBHeHI/IIOV 08.11.2023 sector.relarn.ru/nsm/chemistry/Rus/chemy.html
XUMHUYECKON
peaxiuu
Cucremarusanus u http://school-
27 00001IeHNEe 3HAHUH 09.11.2023 | sector.relarn.ru/nsm/chemistry/Rus/chemy.html
10 TEME http://www.hemi.nsu.ru
28 ApeHsr: 15.11.2023  .http://mriya-urok.com/categories/himiya/

TOMOJIOTHYECKUH



http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://mriya-urok.com/categories/himiya/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.hemi.nsu.ru/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.hemi.nsu.ru/
http://mriya-urok.com/categories/himiya/

psn, odmas
opmyuna,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYII
OeH301a U TOJIyo1a,
uXx (puzndecKue
CBOMCTBA

XUMHYECKHE
CBOICTBa apEHOB:

http://school-

29 peakiuu 15.11.2023 sector.relarn.ru/nsm/chemistry/Rus/chemy.html
3aMCILICHUA
XUMHUYECKHE
CBOMCTBA apEHOB:
30 peakuuu 16.11.2023 http://school- _
IIPUCOEINHEHHS], sector.relarn.ru/nsm/chemistry/Rus/chemy.html
OKHUCIICHUE
TOMOJIOTOB OeH3071a
Ocobennoctu
31 XUMHYECKHAX 22.11.2023 hitp.//school- .
. sector.relarn.ru/nsm/chemistry/Rus/chemy.html
CBOMCTB CTHpPOJIa
Pemenue
pacuéTHBIX 3a7a4 Ha
OPEACIIEHTE http://school
32 MOIICKYIIAPHOH 22.11.2023 sector.relarn.ru/nsm/chemistry/Rus/chemy.html
bopMyITBI
OpraHUYECKOTO

BE€IICCTBA



http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
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http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

33

Croco0bl
MOJTyYCHUS U
IPUMEHEHHE apeHOB

23.11.2023

.http://mriya-urok.com/categories/himiya/

34

I'eneTnueckas CBA3b
MEXK]ly pa3JIMYHbIMU
KJaccaMu
YTJIEBOJOPOAOB

29.11.2023

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

35

Pacuérrl mo
YPaBHCHUSIM
XUMHUYECKUX
peaKLHnii.
CucremMaruzaiys u
000011IeHrE 3HAHUI
10 TEMeE

29.11.2023

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.htmlhttp://ww

w.hemi.nsu.ru

36

[IpupoHsbIi ras.
[TonyTHbIE
HE(TSHbIE ra3bl

30.11.2023

.http://mriya-urok.com/categories/himiya/

37

38

39

KamenHnslit yroas n
IIPOJIYKTHI €T0
nepepadboTKu

Hed b u ciocobbt
e€ mepepaboTKH.
IIpumeneHne
MPOJTYKTOB
nepepadoTku HePTH
I'eneTnueckas cBs3b
MEXIY Pa3TUIHBIMA
KJlaccaMu
YIJIEBOAOPOIOB

06.12.2023

06.12.2023

07.12.2023

.http://mriya-urok.com/cateqgories/himiya/

.http://mriya-urok.com/cateqgories/himiya/

http://www.hemi.nsu.ru
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http://mriya-urok.com/categories/himiya/
http://www.hemi.nsu.ru/

l'anorenonpownsBon

HEBIC
YIIICBOZI0pOAOE: http://school-
40 PJICKTPOHHOE 13.12.2023 mru/nsm/chemistrv/Rus/chemv.htmI
CTPOCHHUE; pPEaAKINH
3aMCIICHUA
rajorcHa
JecTBue menoyei
Ha
raJoreHIPOU3BOIH
41 bI€. ) 13.12.2023 http://school- _
BzaumoneiicTrue sector.relarn.ru/nsm/chemistry/Rus/chemy.html
JIUTaJIOrCHAIKAHOB
C MarHuem u
LIHTHKOM
Cucrematusauus u htto:/fschool
42 0000merHe sHAHMH 14.12.2023 Wm/nsm/chemistrv/Rus/chemv.htmI
1o pasiery http://schoolchemistry.by.ru/
"VYrneBonopoasr"
KonTponbHas
43 paboTa 1o Teme 20.12.2023  http://www.hemi.nsu.ru
"VYrieBomoposasr”
[Ipenenbusie
OJITHOATOMHBIE
CIIUPTHI:
44 TOMOJIOTHYECKHUI 20.12.2023 = .http://mriya-urok.com/categories/himiya/
pan, obmas

dbopmyna, cTpoeHUE
MOJIEKYJI, U30MEpHs,
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HOMEHKJIATypa,
Kiaccudukanus,
buznveckue
CBOMCTBa

45

XuMH4yecKue
CBOMCTBaA
MpeaeIbHbIX
OJIHOATOMHBIX
CIIUPTOB

21.12.2023

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

46

CnocoObl
[OJIy4YEHHUS U
IPUMEHEHHUE
OJHOATOMHBIX
CIIUPTOB

27.12.2023

.http://mriya-urok.com/categories/himiya/

47

48

[Ipocteie 3¢pupsr:
HOMEHKJIaTypa 1
U30Mepusl,
0COOEHHOCTH
buznyecKux u
XUMHYECKHX
CBOICTB

MHoroaroMHbIe
CIIUPTHI:
STHJIECHIJIMKONb B
TJIMIEPUH, UX
buznueckue u
XUMHYECKHE
CBOMCTBaA

27.12.2023

28.12.2023

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

49

Croco0bl

10.01.2024

http://900igr.net/prezentatsii/khimija/khimija-v-
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MOJYyYEHUS U
IIPUMEHEHUE
MHOTI'0aTOMHBIX
CIIUPTOB

zhizni.html

DeHOJI: CTpOEHUE

MOJIEKYJIBI,
50 (1)143? Heckue 10.01.2024 .http://mriya-urok.com/categories/himiya/
CBOMCTBA.
ToxcuyHOCTH
denona
51 XI/II\fI/I‘IGCKIfle 11.01.2024 http://school- _
CBOMCTBa (peHona sector.relarn.ru/nsm/chemistry/Rus/chemy.html
CnocoObl
59 MOJTYyYCHHS U 17 01.2024 http://school- _
IIPUMEHEHHE sector.relarn.ru/nsm/chemistry/Rus/chemy.html
denona
IIpakTrueckas
pabota Ne 2.
Pemenne
53 AKCTIIEPUMEHTAIbHBI 17.01.2024 | .http://mriya-urok.com/categories/himiya/
X 3aJa4 10 TeMe
"CnupTsl 1
benonsr"
Cucremarusanus u . e -
54 T U — 18.01.2024 htt_p://_900|qr.net/prezentat3||/kh|m||a/kh|m||a-v-
zhizni.html
0 TEME
ATTBICTHIE! 1 http://900igr.net/prezentatsii/khimija/khimija-v-
55 KETOHBI: 24.01.2024

AJIEKTPOHHOE

zhizni.html
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56

57

58

59

CTpOCHHE
KapOOHMIIHbHOM
TPYMIIbBL;
TOMOJIOTHYECKHE
PAIBI, 001IAs
dbopmyna, uzomepus
¥ HOMEHKJIaTypa
ANLnerunel u
KETOHBI:
buznvecKue
CBOMCTBA; peaKkIuu
MIPUCOCAMHCHHUS

Peakunm oxkuciaeHus
1 Ka4eCTBCHHEIC
peakuuu
aJbIETUIOB U
KETOHOB

CnocoObl
MOJTyYeHUs
aJbIETUI0B U
KECTOHOB

OJIHOOCHOBHBIE
npeenbHbIe
KapOOHOBBIE
KHCIIOTBI,
0COOCHHOCTH
CTPOCHHS MX
MOJICKYIT

24.01.2024

25.01.2024

31.01.2024

31.01.2024

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

.http://mriya-urok.com/categories/himiya/

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

60

Nsomepus u

01.02.2024

http://900igr.net/prezentatsii/khimija/khimija-v-
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61

62

63

HOMEHKJIaTypa
KapOOHOBBIX
KHCJIOT, UX
buznveckue
CBOMCTBa

XuMH4yecKue
CBOMCTBaA
MpeaeIbHbIX
OJITHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOenHoctu
CBOMCTB
MYpaBbUHOMN
KHCIIOTBI.
Mmuoroo06pasue
KapOOHOBBIX KUCIIOT

Ocobennoctu
CBOWCTB:
HEIpeAeNbHbIX U
apOMAaTUUYECKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKAapOOHOB
BIX KHCJIOT.
IIpencraBurenu
BBICIIIUX
KapOOHOBBIX KHUCIIOT

07.02.2024

07.02.2024

08.02.2024

zhizni.html

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

64

ITousgarue o
MIPOM3BOTHBIX

14.02.2024

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html
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KapOOHOBBIX KUCIIOT

Crooco0snl
MOJTyYeHUS U

http://900igr.net/prezentatsii/khimija/khimija-v-

65 14.02.2024 T

IpYMEHEHUE zhizni.html

KapOOHOBBIX KHUCIIOT

CnoxHbie d(upHI:

FOMOJIOrHCCKHH http://900igr.net/prezentatsii/khimija/khimija-v
66 psn, odmas 15.02.2024 Shizni html

dbopmyna, uzomMepus

U HOMEHKJIaTypa

Dusirieckne n http://900igr.net/prezentatsii/khimija/khimija-v
67 XUMUYECKHUE 21.02.2024 _p. ) gr.netp I I

. zhizni.html

cBoiicTBa 3(hupoB

Pemenue

pacy€THBIX 3a71a4:

10 YPaBHEHHIO

XUMHUYECKON htt:/ischool

p://school-

68 peaiiun, fa 21.02.2024 | sector.relarn.ru/nsm/chemistry/Rus/chemy.html

orpeeeHne . X

. http://www.hemi.nsu.ru

MOJICKYJISIPHOM

bopMyIbt

OpPraHU4eCcKOTo

BEIIECTBA

[TpakTnueckas

pabota Ne 3.

P . : iya- . i imi
69 enreHre 99 02.2024 http://mriya urok_com/cateqorles/h|m|va/

JKCIIEPUMEHTAIIbHBI http://schoolchemistry.by.ru/

X 3aj1a4 110 TeMe
"KapOoHoBbIE
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http://mriya-urok.com/categories/himiya/
http://schoolchemistry.by.ru/

KHACIOTEI. CIIOKHBIE
a¢uper"

70

JKupsr: ctpoenue,
dusnueckue u
XUMHYECKHE
CBOMCTBA
(ruzmposus)

28.02.2024

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

71

OcoOenHoctH
CBOMCTB KHUPOB,
coJIeprKaIInX
OCTaTKU
HENpeaeNbHbIX
JKUPHBIX KHCIIOT.
Kupsl B mpupone

28.02.2024

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

72

73

MkI1a Kak Conu
BBICIIINX
KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
nerictue. [lonsatue
0 CUHTETHYECKHUX
MOIOIINX CPEICTBAX
(CMO)
I'eneTuueckas cBI3b
YIJIEBOAOPOIOB U
KUCJIOPOACOAEPIKAILL
WX OPTaHUYECKUX
BCIIIECTB

29.02.2024

06.03.2024

.http://mriya-urok.com/categories/himiya/

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

74

Pacuétrl o
YpaBHEHUSIM

06.03.2024

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html
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XUMHUYECKHUX
peakui

75

76

Cucremarusaius u
00001IEHNE 3HAHNI
10 TEME

Oouas
XapaKTePUCTHKA
YIIICBOJIOB U
KJIaCCU(UKALIUS
YIJI€BOJI0B (MOHO-,
- U
MOJIMCaXapHU/Ib)

07.03.2024

13.03.2024

http://schoolchemistry.by.ru/ http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

http://900igr.net/prezentatsii/khimija/khimija-v-

zhizni.html

77

MoHocaxapu/ibl:
¢duznueckue
CBOMCTBA U
HaXO0XJICHUE B
Ipupoie

13.03.2024

http://900igr.net/prezentatsii/khimija/khimija-v-

zhizni.html

78

[IpumeHeHne
TJIIOKO3bI, €€
3HA4YCHHUE B
JKU3HEJEITEILHOCTH
Opranusma

14.03.2024

http://900igr.net/prezentatsii/khimija/khimija-v-

zhizni.html

79

Hucaxapunsbr:
caxapo3a, MaJIbTO3a
1 JIaKTO3a.
Haxoxxnenue B
pupoae 1
MIPUMEHEHUE
JIACAXAPUJIOB

20.03.2024

.http://mriya-urok.com/cateqgories/himiya/
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80

81

82

83

84

85

ITomucaxapunsl:
CTpOCHHE
MaKpOMOJIEKYI,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHUE

[Tousatue 00
UCKYCCTBEHHBIX
BOJIOKHAX

Pemenne
pacyeTHbIX 3a/1a4 Ha
onpeaeeHue J0JI1
BBIXOJa IIPOJYKTA
peaKkuuu Ot
TEOPETUYECKHU
BO3MOXKHOT'O

CucremaTtuszanus u
0000111eHIEe 3HAHU
0 paseny
KoHTtponbHas
pabota o Teme
"Kucnoponconepxka
IFe OpTaHUYECKHe
coequuenusa"
AMUHEL:
KIIacCU(pUKALHS,
CTPOCHHE MOJIEKY,
obmras popmyina,

20.03.2024

21.03.2024

03.04.2024

03.04.2024

04.04.2024

10.04.2024

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

.http://mriya-urok.com/categories/himiya/

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

http://schoolchemistry.by.ru/

http://www.hemi.nsu.ru

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html
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U30MepHsl,
HOMEHKJIaTypa 1
buznveckue
CBOICTBA

86

XuMH4yecKue
CBOMCTBA
anpaTHIECKUX
aMUHOB

10.04.2024

http://900igr.net/prezentatsii/khimija/khimija-v-

zhizni.html

87

AHWIIUH: CTPOCHUE
AHUJIMHA,
0COOEHHOCTH
XUMHYECKHUX
CBOIICTB aHUJIUHA

11.04.2024

.http://mriya-urok.com/cateqgories/himiya/

88

Crioco0b1
TIOJTyYCHUS U
pUMEHEeHHE
anndaTUIecKux
aMHHOB

17.04.2024

http://900igr.net/prezentatsii/khimija/khimija-v-

zhizni.html

89

90

AMHHOKHCIIOTBI:
HOMEHKJIaTypa 1
HU30MepHs,
¢duznueckue
CBOICTBA.
OTnenbHBIE
MPEACTABUTENH 0L
AMHHOKUCJIOT
XuMH4yecKkue
CBOMCTBaA
aMUHOKHCIIOT, UX

17.04.2024

18.04.2024

http://900igr.net/prezentatsii/khimija/khimija-v-

zhizni.html

.http://mriya-urok.com/cateqgories/himiya/
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OHMOJIOTHYECKOE
3HaYEHHUE
AMHHOKHCIIOT.
CHHTE3 ¥ THIPOJIU3

MIeNITUIOB
benku xak
91 HPHPOAHBIC 24.04.2024  .http://mriya-urok.com/categories/himiya/
MTOJIUMEPHI;
CTPYKTYpHhI O€JIKOB
92 Xm\imqecme 24.04.2024 htt_p://_900iqr.net/prezentatsii/khimiia/khimiia—v—
CBOIiCcTBa OEIKOB zhizni.html
A3zoTcoaepikamue
TCTCPOUHKIINICCKUC
COCTMHCHHUS.
93 HyxnennoBsie 95 04.2024 htt_p://_900iqr.net/prezentatsii/khimiia/khimiia—v—
KHCJIOTHI: COCTaB, zhizni.html
CTpOEHHE U
Ouosoruueckas
pOJb
IIpakTrueckas
pabota Ne 4.
Pemerie http://school
94 ORCTICPHMEITAILHET 02.05.2024  sector.relarn.ru/nsm/chemistry/Rus/chemy.html
X 3a/1at 10 TeMe http://www.hemi.nsu.ru
"A3oTcoaepkaiue
OpTaHHYECKHC
coenuHeHus"
95 [IpakTrueckas 15.05.2024 http://school-

pabota Ne 5.

sector.relarn.ru/nsm/chemistry/Rus/chemy.html
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96

97

98

99

100

Pemenne
AKCIEPUMEHTAIbHBI
X 3a/1a4 I10 TeEME
"Pacno3HaBanue
OpraHUYeCKUX
coequuenui”

KonTponbHas
pabora 1o Teme
"A3oTcoaepKaliure
OpraHHYecKue
coeuHeHUs"

OCHOBHBIC TTOHATHSI
XUMHUHU
BBICOKOMOIJICKYJISIPH
bIX COG,[[HHGHPII’I u
METOJBI UX CHHTEC3a
—IoJiuMEpu3atusa 1
MNOJIMKOHACHCAIIUA

ITnacTmaccel.
YTunuzanuus u
nepepaboTka
IUIaCTHKA

DnacTOMEpBI:
HaTypaJibHbIN
CUHTETHUYECKUE
Kay4yyku. Pe3una
Bonokna:
HaTypaJIbHBIE,
HCKYCCTBEHHBIE,

15.05.2024

16.05.2024

22.05.2024

22.05.2024

23.05.2024

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.html

http://schoolchemistry.by.ru/

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

.http://mriya-urok.com/cateqgories/himiya/

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html

http://900igr.net/prezentatsii/khimija/khimija-v-
zhizni.html
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CHUHTETUYECKHUE.
[Tonumepsbl
CHEIHAILHOTO
Ha3HAYCHUS

101

102

IIpakTnueckas
pabota Ne 6.
Pemenue
AKCIEPUMEHTAbHBI
X 3ajJa4 I10 TEME
"Pacno3HaBanue
IIacT™Macc u
BOJIOKOH"

O06o0061IEHNE U
CHCTEMAaTHU3allHs
M3y4EHHOTO
MaTepHaa 1o Teme
"BbICOKOMOEKYJISIP
HblE cOeTUHEHU"

OBIIEE KOJIMYECTBO
YACOB IIO0
[TPOT'PAMME

102
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11 KJIACC

Neo KoaudecTBO yacoB
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer KoHTpo/ibHBbI [MpakTuyeckn
U3ydeHust o0pa3oBaTejibHbIE PeCypChl
n 0 e padoThI e padoThlI
AtoMm. CocTaB aTOMHBIX http: ] thimik ra/ _htto-fmri
1 sanep. XuMHYECKHi 1 05.09.2023 DI 8 |m_| .ru. = b./mrlya-
urok.com/categories/himiya/
3JIEMEHT. I30TOEI
CtpoeHue 3JIeKTPOHHBIX
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KBAHTOBBIC UM CJIa
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3 XAMHUYECKHX DJIEMEHTOB 1 08.09.2023 .http://mriya-urok.com/categories/himiya/
(s-, p-, d-, f-omemenTsI)
Pacnpenenenune
4 AJIEKTPOHOB 110 ATOMHBIM 1 12.09.2023 .http://mriya-urok.com/categories/himiya/
opouTanim
DNeKTpPOHHBIE
o a aToMoO
KOH(HUIYpALIH ATOMOB http://900igr.net/prezentatsii/khimija/khimij
5 DJIEMEHTOB B OCHOBHOM U 1 12.09.2023 .
R a-v-zhizni.html
BO30YKIEHHOM
COCTOSIHUH
DIEeKTpOHHBIE
6 KOH(UIYPALIHH HOHOB. 1 15.09.2023 http://www.alhimik.ru/
DJIEKTPOOTPULIATEITBHOCT
b
n .
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XUMHUYECKUX HJIEMEHTOB
. . Menneneesa, CBSI3b
C COBPEMEHHOM Teopueit
CTPOCHHS aTOMOB

3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
XAMHUYECKHX DJIEMEHTOB
1 00pa3yeMbIX UMU
MPOCTHIX M CIIOKHBIX
BEIIECTB I10 TPYIIaM U
neproam
CucremMarusanys u
0000111eHYE 3HAHUHA 110
TeMe

19.09.2023

22.09.2023

.http://mriya-urok.com/categories/himiya/

http://www.hemi.nsu.ru
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11

Bunn xumuueckoit
CBSI3U. MeXaHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bonoponnas cBA3s.
MexMonexkysapHbie
B3aNMOJEHCTBHUSI

BanenTHocth 1
BaJICHTHBIE BO3MOKHOCTH
aromoB. CBs3b
3JEKTPOHHOU CTPYKTYpPhI
MOJIEKYJT C UX
r€OMETPUYECKUM
CTPOEHUEM

26.09.2023
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KOMILIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

13

14

BemecrtBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTpoeHus. Tumbl
KPUCTAJUTMYECKUX
pPELIETOK U CBOMCTBA
BEILIECTB

[TonsTHE O IMCTIEPCHBIX
CUCTEMaX.
IIpencrasnenue o
KOJUIOUIHBIX pacTBOpax

03.10.2023

03.10.2023

.http://mriya-urok.com/categories/himiya/
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15

HctrHHBIE paCTBOPHI:
HACBIIICHHBIC U
HEHACBIIICHHBIE,
pacTBOPUMOCTb.
Kpucrannoruaparsl

06.10.2023

http://school-
sector.relarn.ru/nsm/chemistry/Rus/chemy.h

tml http://www.alhimik.ru/
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CriocoObl BBIpaKEHUS
KOHIICHTPAIIU!
pacTBOpoB
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17

Pemenue 3agad ¢
HCIIOJIb30BaHUEM
HOHATHH ""MaccoBas JI0JIA
pacTBOPEHHOIO

won

BewiecTsa', "MosipHas
KOHLeHTpauus"

10.10.2023
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13.10.2023

.http://mriya-urok.com/categories/himiya/



http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.alhimik.ru/
http://mriya-urok.com/categories/himiya/
http://www.hemi.nsu.ru/
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/

HOMEHKJIaTypa
HEOPTraHUYECKHUX
BEIIECTB
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Cucremarusanus u
000011IeHNE 3HAHUN 110
TEME

17.10.2023

.http://mriya-urok.com/categories/himiya/

20

KonTponbnas pabota mo
temaM "CTpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMUYECKUX IJIEMEHTOB
. . Menneneena",
"CTpoeHue BeliecTBa.
Mmuoroo6pasue BemiecTs"

1 17.10.2023

http://www.hemi.nsu.ru

21

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHU4YeCcKou 1
OpraHUYEeCKON XUMUHU.
3aKOH COXpaHEHUS
Macchl BEUIECTB; 3aKOH
COXpaHEHUs U
MIPEBPAIICHUS YHEPTUN
MIPU XUMHYECKUX
peaKIusx

20.10.2023

.http://mriya-urok.com/categories/himiya/
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TemnoBbie 3¢ dexThI
XUMHYECKUX PEAKIIUH.
Tepmoxumuueckue
ypaBHEHUS

24.10.2023
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YpaBHEHHUSM XUMHUYECKUX
peakuuii u
TEPMOXHUMHYECKUM
YpaBHEHUSIM

24

CKopoCTh XMMUYECKOM

peakuuu, e€ 3aBUCUMOCTD
OT pa3IMYHBIX (AKTOPOB.
Karanu3 u xaTanuzaropsl

27.10.2023
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25

26

27

28

29

T'oMoreHHbie u
FETEPOTrCHHBIE PEAKIIHHI

[IpakTuueckas padora No
1 no Teme "Bausinue
pa3nu4HBIX (PAaKTOPOB HA
CKOpPOCTh XUMHYECKON
peaxuun"

OO6patumsie u
HeoOpaTHMBbIE peaKIIUu.
XHUMHUYECKOE PAaBHOBECHE

[TpakTuueckas padora No
2 1o teMe "Bausaaue
pa3nuYHbIX ()aKTOPOB Ha
IIOJIOKEHNE XUMAYECKOTO
paBHOBecHS"

DNeKTpoNnuTHYECKast
nucconuanus. CUiibHbIE
U CJIa0bIe AIEKTPOIIUTHI.
CreneHp IUcCOnUanu
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HNonHoe npousseneHne
BoJbl. Cpeia BOAHBIX

17.11.2023

.http://mriya-urok.com/categories/himiya/



http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/

pactBopoB. BogopoaHbii
nokazarensb (pH)
pactBopa

I'maponus coneil.
Peaknun, nporekaromme

31 21.11.2023 .http://mriya-urok.com/categories/himiya/
B pacTBOpax
AJICKTPOJIUTOB
[IpakTuueckas pabora Ne
3 "X
32 110 TeME " AMMIHECKHe 21.11.2023 .http://mriya-urok.com/categories/himiya/
peakuy B pacTBOpax
3JEKTPOJIUTOB"
OKHUCIIUTEIBLHO-
BOCCTAHOBUTCJILHEBIC
33 peakuu. Baxueimme 24.11.2023 .http://mriya-urok.com/categories/himiya/
OKHUCIIUTCIIN U
BOCCTAHOBUTEIN
Meron 21€KTpOHHOTO httn://mri K Icateqories/himiva/
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Oaytanca
C)
35 JICKTPOJIHS PacTBOpOB 1 28.11.2023 .http://mriya-urok.com/categories/himiya/
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P : . i.nsu.
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peakuun"
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40

Kontposbhas pabota mo
TeMe "XUMHUIECKUe
peakuun"

IlonoxxeHre HEMETAIOB
B [lepnoanyeckou
CHCTEME XMMHYECKUX
anemenToB Jl. U.
MenpaeneeBa u
0COOEHHOCTH CTPOCHHS
nX aTOMOB. OHU3NUECKHE
CBOMCTBa HEMETAJIJIOB
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41

AJIIOTPOIHS HEMETAILIIOB
(Ha mpuMepe KHUCIopoa,
cepsl, hocdopa u
yriiepoa)

12.12.2023

http://900igr.net/prezentatsii/khimija/khimij

a-v-zhizni.html
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44

Bonopox: nonyuenue,
¢buznueckue u
XMMHYECKHE CBOMCTBA.
IMaapuasn

I"aymoreHsl: Hax0XEHNE B
MIPUPOJIE, CIIOCOOBI
MoJIydeHus1, Gpuznyeckue
Y XMMHYECKHE CBOMCTBA
l'anorenoBoopoabI.
Baxneiimue
KHCJIOPOJICOAEpIKAIIUE
COEIMHEHMS TAJIOTCHOB
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MIPOMBIIIJICHHBIE
CIOCOOBI MOTyYEHUS
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rajJoreHoOB U UX
COETUHEHUN

[TpakTuyeckas pabora No

4. Pemenne
46 AKCIICPUMEHTATbHBIX 26.12.2023 .http://mriya-urok.com/categories/himiya/
3a7a4 10 TeMe
"T"amorensr"
Kucnopon:
nabopaToOpHbBIE U
MIPOMBIIIIICHHBIC
47 CTIOCOOLI MOy HCHH, 26.12.2023 .http://mriya-urok.com/categories/himiya/
¢duznyeckue u
XHMHYECKHE CBOMCTBA.
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KHCIIOpOJIa U 030HA
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Oco0eHHOCTH CBOWCTB
CEpPHOM KHUCIIOTHI

53

[IpaxTnueckas padora Ne
5. Pemienue
AKCIIEPUMEHTAITLHBIX
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coenuaeHus"
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A30T: HaxX0XKJICHUE B
MIPUPO/JIE, CIIOCOOBI
MONTy4YeHUsI, PU3NIECKHE
Y XMMHYECKHE CBOMCTBA.
AMMUaK, HUTPUIBI
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[IpumeHeHue a3ota u ero
COeIMHEHNI. A30THBIE
ynoopenus

dochop: HaXOXKICHHE B
MIPUPOJIE, CIIOCOOBI
MoJIydeHus1, Gpuznyeckue
Y XMMHYECKHE CBOMCTBA.
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[IpomblinieHHBIE
CIOCOOBI NOTYYEHUS
BAXHEHIIINX BEIIECTB

21.05.2024
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
1. Xumus, 11 xmace/ Epemun B.B., Kysemenko H.E., Iposzmos A.A.,
Jlynun B.B.; nmox penakuueit Jlyauna B.B., O6mecTBo ¢ orpannyeHHON
OTBETCTBEHHOCTBIO «JIPODAY; AKIHMOHEPHOE 00111eCTBO
«3narensctBo «IIpocBemienue»
2. Epemun B. B. Xumus. 10-11 kmaccel. YraoyOnenusiii yposens / B.B.
Epemun, H.E. Ky3pmenko, B.U. Tepenun, A.A. Ipo3nos, B.B. JIynusn.
— 9-e u3n., crepeotun. — M.: Jlpoda, 2023
3. Hoponbkud B. H. Xumus. EI'D. Paznen "Opranuveckas xumus". / B. H.

Hoponpkun, A. I'. bepexnas, B. A. ®eBpanesa. - PoctoB-Ha-/{oHy:

Jleruon, 2023

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Epemun B. B. Xumus. 10-11 k1. Meronnueckoe nocobue / B.B. Epemun,
A.A.  [posmos, WN.B. BapramoBa. - M.: [poda, 2020.
2. Epemun B. B. , Maxonuna B. U., CumonoBa O. 1O., Epemuna 1. B.,
Hposnos A. A. , Kepumon 3. FO., Meroauueckoe nmocobue k yueOHUKy B.
B. Epemuna, H. E. Ky3emenko, B. . Tepenuna, A. A. [Ipo3nosa, B. B.
Jlynuna «Xumus. YrioyOnenuslii ypoBenb. 10-11 kmacc» — M.:[lpoda,
2020.
3. Epemun B.B. m gp. IIporpamma kxypca xumum miua 8-11 kimaccos
00111e00pa3oBaTeIbHBIX YUPEKICHUM. — M.:/Ipoda, 2020.
4. Ky3pmenko H. E., Epemun B. B. 2500 3a1a4 no XxuMuu ¢ pelieHUsIMU. —
M.: Onukc, 2020.
5. IlpumepHbie mporpamMmbl MO y4eOHBIM mpeameraM. Xumus 10-11

KJIACCBL.— M.: [Ipocaenienue, 2023.



6. 'muaka H.JI. O6mas xumus: yueoHoe mocodue / H.JI. ['muuka. — U3n.
cTep. — M.: Knopyc, 2018.
7. 'munaka H. J1., PabunoBuu B. A., PyOuna X. M. 3anaun u ynpakHeHUs

o oomen xumun. — 2019.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
1. Buneoypoxku no xumuwu, 7-11 ki.http://mriya-urok.com/categories/himiya/

2. IIpe3eHTanuu K ypokaM U BHEKJIACCHBIM MEPOTIPUATUAM, XUMUS
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

3. Hauanensiii kype xumuu:http://www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml
4. AIXUMUK http:/mww.alhimik.ru/

5. IMopran "Cets TBOpueckux yuutenei" http://it-n.ru/default.aspx

6. Coo011ecTBO B3aMMOIIOMOIIH yunuTesae. Xumus http://pedsovet.su/load/97

7. WebElements: onaitH-ClIpaBOYHUK XUMHUYECKHUX 3JICMEHTOB
http://webelements.narod.ru/

8. Xumunueckuii cpaBounuk http://tehtab.ru/Guide/GuideChemistry/

9. http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
NnnrocTprpoBaHHbIE MaTEpHUAIIBI 11O pa3fenam: oluias, opranuieckas u
Heopranudeckas xumus. CrpaBouHuk, TecTsl, BHaeo (1eMo).

10. Oprannyeckast XuMus. DJIEKTPOHHBIN yUeOHUK AJI CpeaHe
mkosiel. http://cnit.ssau.ru/organics/index.htm:

11. Xumuueckuii pazgen http://www.websib.ru/noos/chemistry/cheerful.htm
WNHuTepecHblil caiiT, Ha KOTOPOM COOpaHbl MaTepUabl sl yUUTENeH U
YYEHUKOB.

12. Xumust. O6pa3oBaTeabHbINA CAlT 11 IKOJIHHUKOB

http://www.hemi.nsu.ru/



13. IlIkonwsHas xumus http://schoolchemistry.by.ru/

14. Bc€ 0 XuMHuu: METOANYECKHUE U JTUTAKTUUECKUE MaTepHUalbl
http://www.chemistry-43school.narod.ru/TpearpoBodnbie 1 TPOBEPOUHBIC
3a7aHus o XuMuu it 8-11 kimaccoB; mporpamMma MmoJAroTOBKHM K 3K3aMEeHaM

0 XUMUH, MaTepuaisl EI'D
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